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CHIMERIC ANTIGEN RECEPTORS TARGETING FC RECEPTOR-LIKE 5 

AND USES THEREOF 

CROSS-REFERENCE TO RELATED APPLICATIONS 

5 This application claims priority to U.S. Provisional Patent Application Serial 

No. 62/088,164, filed December 5, 2014, the content of which is incorporated by 

reference in its entirety, and to which priority is claimed.  

INTRODUCTION 

The presently disclosed subject matter provides for methods and compositions 

10 for treating cancer. It relates to chimeric antigen receptors (CARs) that specifically 

target Fc Receptor-like 5 (FcRL5), e.g., domain 9 of FcRL5, immunoresponsive cells 

comprising such CARs, and methods of using such cells for treating cancer (e.g., 

multiple myeloma).  

15 BACKGROUND OF THE INVENTION 

Cell-based immunotherapy is a therapy with curative potential for the 

treatment of cancer. T cells and other immune cells may be modified to target tumor 

antigens through the introduction of genetic material coding for artificial or synthetic 

receptors for antigen, termed Chimeric Antigen Receptors (CARs), specific to 

20 selected antigens. Targeted T cell therapy using CARs has shown recent clinical 

success in treating hematologic malignancies.  

Multiple myeloma (MM) is the second most common hematologic malignancy 

mortality (Siegel et al., CA:a cancer journal for clinicians 63, 11-30 (2013)).  

Approximately 25% of patients have high-risk cytogenetics, which portends a median 

25 survival of less then 2 years (Boyd et al., Genes, chromosomes & cancer 50, 765-774 

(2011); Shaughnessy et al., Blood 109, 2276-2284 (2007)). While recent strides have 

been made, regardless of cytogenetics, the disease is still considered incurable outside 

the immuno-therapeutic graft versus myeloma (GvM) effect of an allogeneic 

transplant. However, allogeneic transplants are limited by ineligibility and high rates 

30 of transplant-associated morbidity and mortality (Gahrton et al., The New England 

journal of medicine 325, 1267-1273 (1991)). Similar to the GvM effect, a potentially 

curative T cell effect may be achieved with minimal toxicity through autologous
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adoptive T cell therapy.  

Myeloma is expected to be an ideal disease to test adoptive T cell therapy.  

First, allogeneic transplants demonstrate that the T cell can be a curative treatment, 

even with minimal or no concomitant chemotherapy such as after non-myeloablative 

5 transplants or post-transplantation donor lymphocyte infusions. Second, conditioning 

chemotherapy, possibly through the mechanism of depleting regulatory T cells 

(Tregs), enhances the efficacy of adoptive T cell therapy (Brentjens et al., Blood 118, 

4817-4828 (2011) and Pegram et al., Blood 119, 4133-4141 (2012)) as such, the 

immediate post-autologous transplant period could be an optimal time to administer T 

10 cells, and myeloma is one of the few diseases where autologous stem cell 

transplantation is the standard of care. Third, the immunomodulatory drug 

lenalidomide may improve CAR based therapy, as has been shown in mice 

(Bertilaccio et al., Blood 122, 4171 (2013)), and lenalidomide is commonly used to 

treat MM. Fourth, adoptive T cell therapy works best in bone marrow predominant 

15 disease such as ALL (Brentjens et al., Science translational medicine 5, 177ra138 

(2013); Davila et al., Science translational medicine 6, 224ra225 (2014)), when 

compared to solid tumors or extra-medullary CLL (Brentjens et al. (2011)) and 

similar to ALL, myeloma is a disease of the bone marrow.  

While there are various reasons to expect that adoptive T cell therapy may 

20 work well in MM, expanding adoptive T cell therapy to myeloma poses unique 

challenges. Unlike other B-cell malignancies, CD19 expression is seen in only 2% of 

myeloma patients (Bataille et al., Haematologica 91, 1234-1240 (2006)).  

Furthermore, unlike CD19, the common extracellular immunophenotypic markers in 

myeloma (CD138, CD38, and CD56) are all co-expressed on other essential cell 

25 types, and CARs to any of these targets could lead to unacceptable "off tumor, on 

target" toxicity (Brentjens et al. (2013)) which can be fatal even in targets where 

antibodies are well tolerated, as was the case with a HER2 targeted CAR (Morgan et 

al., Molecular therapy: the journal of the American Society of Gene Therapy 18, 843

851 (2010)). Accordingly, there are needs for novel therapeutic strategies to design 

30 CARs targeting antigens that are highly expressed in MM cells and limited expression 

in normal tissues for treating multiple myeloma, which strategies capable of inducing 

potent tumor eradication with minimal toxicity and immunogenicity.
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SUMMARY OF THE INVENTION 

The presently disclosed subject matter generally provides chimeric antigen 

receptors (CARs) that specifically target Fc Receptor-like 5 (FcRL5), 

immunoresponsive cells comprising such CARs, and uses of these CARs and 

5 immunoresponsive cells for treating multiple myeloma.  

The presently disclosed subject matter provides CARs. In one non-limiting 

example, the CAR comprises an extracellular antigen-binding domain, a 

transmembrane domain and an intracellular domain, where the extracellular antigen

binding domain specifically binds to FcRL5. In certain embodiments, the 

10 extracellular antigen-binding domain binds to domain 9 of FcRL5.  

In certain non-limiting embodiments, the extracellular antigen-binding domain 

is a single-chain variable fragment (scFv). In certain embodiments, the extracellular 

antigen-binding domain is a murine scFv. In certain embodiments, the extracellular 

antigen-binding domain is a human scFv. In certain non-limiting embodiments, the 

15 extracellular antigen-binding domain is a Fab, which is optionally crosslinked. In 

certain non-limiting embodiments, the extracellular binding domain is a F(ab)2 . In 

certain non-limiting embodiments, any of the foregoing molecules can be comprised 

in a fusion protein with a heterologous sequence to form the extracellular antigen

binding domain. In certain embodiments, the extracellular antigen-binding domain 

20 specifically binds to FcRL5 with a binding affinity (Kd) of from about 1 x 1011 M to 

about 3 x 10-6 M, 1 x 10-10 M to about 3 x 10-6 M or I x 10-9 M to about 3 x 10-6 M. In 

certain embodiments, the extracellular antigen-binding domain specifically binds to 

domain 8 or 9 of FcRL5 with a Kd of from about 1 x 10-9 M to about 3 x 10-6 M.  

In certain embodiments, the extracellular antigen-binding domain comprises a 

25 light chain variable region comprising an amino acid sequence that is at least 80%, 

81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 

95%, 96%, 97%, 98% or 99% homologous to an amino acid sequence selected from 

the group consisting of SEQ ID NO:3, SEQ ID NO:7, SEQ ID NO:11, SEQ ID 

NO:15, SEQ ID NO:19, SEQ ID NO:23, SEQ ID NO:27, SEQ ID NO:31, SEQ ID 

30 NO:35, SEQ ID NO:39, SEQ ID NO:43, SEQ ID NO:47, SEQ ID NO:51, SEQ ID 

NO:55, SEQ ID NO:59, SEQ ID NO:63, SEQ ID NO:67, SEQ ID NO:71, SEQ ID 

NO:75, SEQ ID NO:79, SEQ ID NO:83, SEQ ID NO:87, SEQ ID NO:91, SEQ ID 

NO:95, SEQ ID NO:99, SEQ ID NO:103, SEQ ID NO:107, SEQ ID NO:111, SEQ ID
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NO:115, SEQ ID NO:119, SEQ ID NO:123, SEQ ID NO:127, SEQ ID NO:131, SEQ 

ID NO:135, SEQ ID NO:139, SEQ ID NO:143, SEQ ID NO:147, SEQ ID NO:151, 

SEQ ID NO:155, SEQ ID NO:159, SEQ ID NO:163, SEQ ID NO:167, SEQ ID 

NO:171, SEQ ID NO:175, SEQ ID NO:179, SEQ ID NO:183, SEQ ID NO:187, SEQ 

5 ID NO:191, SEQ ID NO:195, SEQ ID NO:199, SEQ ID NO:203, SEQ ID NO:207, 

SEQ ID NO:211, SEQ ID NO:215, SEQ ID NO:219, SEQ ID NO:223, SEQ ID 

NO:227, SEQ ID NO:231, SEQ ID NO:235, SEQ ID NO:239, SEQ ID NO:243, SEQ 

ID NO:247, SEQ ID NO:251, SEQ ID NO:255, SEQ ID NO:259, SEQ ID NO:263, 

SEQ ID NO:267, SEQ ID NO:271, SEQ ID NO:275, SEQ ID NO:279, SEQ ID 

10 NO:283, SEQ ID NO:287, SEQ ID NO:291, SEQ ID NO:295, SEQ ID NO:299, SEQ 

ID NO:303, SEQ ID NO:917 and SEQ ID NO:921, wherein the extracellular antigen

binding domain binds to FcRL5.  

In certain embodiments, the extracellular antigen-binding domain comprises a 

heavy chain variable region comprising an amino acid sequence that is at least 80%, 

15 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 

95%, 96%, 97%, 98% or 99% homologous to an amino acid sequence selected from 

the group consisting of SEQ ID NO:4, SEQ ID NO:8, SEQ ID NO:12, SEQ ID 

NO:16, SEQ ID NO:20, SEQ ID NO:24, SEQ ID NO:28, SEQ ID NO:32, SEQ ID 

NO:36, SEQ ID NO:40, SEQ ID NO:44, SEQ ID NO:48, SEQ ID NO:52, SEQ ID 

20 NO:56, SEQ ID NO:60, SEQ ID NO:64, SEQ ID NO:68, SEQ ID NO:72, SEQ ID 

NO:76, SEQ ID NO:80, SEQ ID NO:84, SEQ ID NO:88, SEQ ID NO:92, SEQ ID 

NO:96, SEQ ID NO:100, SEQ ID NO:104, SEQ ID NO:108, SEQ ID NO:112, SEQ 

ID NO:116, SEQ ID NO:120, SEQ ID NO:124, SEQ ID NO:128, SEQ ID NO:132, 

SEQ ID NO:136, SEQ ID NO:140, SEQ ID NO:144, SEQ ID NO:148, SEQ ID 

25 NO:152, SEQ ID NO:156, SEQ ID NO:160, SEQ ID NO:164, SEQ ID NO:168, SEQ 

ID NO:172, SEQ ID NO:176, SEQ ID NO:180, SEQ ID NO:184, SEQ ID NO:188, 

SEQ ID NO:192, SEQ ID NO:196, SEQ ID NO:200, SEQ ID NO:204, SEQ ID 

NO:208, SEQ ID NO:212, SEQ ID NO:216, SEQ ID NO:220, SEQ ID NO:224, SEQ 

ID NO:228, SEQ ID NO:232, SEQ ID NO:236, SEQ ID NO:240, SEQ ID NO:244, 

30 SEQ ID NO:248, SEQ ID NO:252, SEQ ID NO:256, SEQ ID NO:260, SEQ ID 

NO:264, SEQ ID NO:268, SEQ ID NO:272, SEQ ID NO:276, SEQ ID NO:280, SEQ 

ID NO:284, SEQ ID NO:288, SEQ ID NO:292, SEQ ID NO:296, SEQ ID NO:300, 

SEQ ID NO:304, SEQ ID NO:915 and SEQ ID NO:919, wherein the extracellular
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antigen-binding domain binds to FcRL5.  

In certain embodiments, the extracellular antigen-binding domain comprises 

(a) a light chain variable region comprising an amino acid sequence that is at least 

80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 

5 94%, 95%, 96%, 97%, 98% or 99% homologous to an amino acid sequence selected 

from the group consisting of SEQ ID NO:3, SEQ ID NO:7, SEQ ID NO:11, SEQ ID 

NO:15, SEQ ID NO:19, SEQ ID NO:23, SEQ ID NO:27, SEQ ID NO:31, SEQ ID 

NO:35, SEQ ID NO:39, SEQ ID NO:43, SEQ ID NO:47, SEQ ID NO:51, SEQ ID 

NO:55, SEQ ID NO:59, SEQ ID NO:63, SEQ ID NO:67, SEQ ID NO:71, SEQ ID 

10 NO:75, SEQ ID NO:79, SEQ ID NO:83, SEQ ID NO:87, SEQ ID NO:91, SEQ ID 

NO:95, SEQ ID NO:99, SEQ ID NO:103, SEQ ID NO:107, SEQ ID NO:111, SEQ ID 

NO:115, SEQ ID NO:119, SEQ ID NO:123, SEQ ID NO:127, SEQ ID NO:131, SEQ 

ID NO:135, SEQ ID NO:139, SEQ ID NO:143, SEQ ID NO:147, SEQ ID NO:151, 

SEQ ID NO:155, SEQ ID NO:159, SEQ ID NO:163, SEQ ID NO:167, SEQ ID 

15 NO:171, SEQ ID NO:175, SEQ ID NO:179, SEQ ID NO:183, SEQ ID NO:187, SEQ 

ID NO:191, SEQ ID NO:195, SEQ ID NO:199, SEQ ID NO:203, SEQ ID NO:207, 

SEQ ID NO:211, SEQ ID NO:215, SEQ ID NO:219, SEQ ID NO:223, SEQ ID 

NO:227, SEQ ID NO:231, SEQ ID NO:235, SEQ ID NO:239, SEQ ID NO:243, SEQ 

ID NO:247, SEQ ID NO:251, SEQ ID NO:255, SEQ ID NO:259, SEQ ID NO:263, 

20 SEQ ID NO:267, SEQ ID NO:271, SEQ ID NO:275, SEQ ID NO:279, SEQ ID 

NO:283, SEQ ID NO:287, SEQ ID NO:291, SEQ ID NO:295, SEQ ID NO:299, SEQ 

ID NO:303, SEQ ID NO:917 and SEQ ID NO:921; and (b) a heavy chain variable 

region comprising an amino acid sequence that is at least 80%, 81%, 82%, 83%, 84%, 

85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 

25 99% homologous to an amino acid sequence selected from the group consisting of 

SEQ ID NO:4, SEQ ID NO:8, SEQ ID NO:12, SEQ ID NO:16, SEQ ID NO:20, SEQ 

ID NO:24, SEQ ID NO:28, SEQ ID NO:32, SEQ ID NO:36, SEQ ID NO:40, SEQ ID 

NO:44, SEQ ID NO:48, SEQ ID NO:52, SEQ ID NO:56, SEQ ID NO:60, SEQ ID 

NO:64, SEQ ID NO:68, SEQ ID NO:72, SEQ ID NO:76, SEQ ID NO:80, SEQ ID 

30 NO:84, SEQ ID NO:88, SEQ ID NO:92, SEQ ID NO:96, SEQ ID NO:100, SEQ ID 

NO:104, SEQ ID NO:108, SEQ ID NO:112, SEQ ID NO:116, SEQ ID NO:120, SEQ 

ID NO:124, SEQ ID NO:128, SEQ ID NO:132, SEQ ID NO:136, SEQ ID NO:140, 

SEQ ID NO:144, SEQ ID NO:148, SEQ ID NO:152, SEQ ID NO:156, SEQ ID
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NO:160, SEQ ID NO:164, SEQ ID NO:168, SEQ ID NO:172, SEQ ID NO:176, SEQ 

ID NO:180, SEQ ID NO:184, SEQ ID NO:188, SEQ ID NO:192, SEQ ID NO:196, 

SEQ ID NO:200, SEQ ID NO:204, SEQ ID NO:208, SEQ ID NO:212, SEQ ID 

NO:216, SEQ ID NO:220, SEQ ID NO:224, SEQ ID NO:228, SEQ ID NO:232, SEQ 

5 ID NO:236, SEQ ID NO:240, SEQ ID NO:244, SEQ ID NO:248, SEQ ID NO:252, 

SEQ ID NO:256, SEQ ID NO:260, SEQ ID NO:264, SEQ ID NO:268, SEQ ID 

NO:272, SEQ ID NO:276, SEQ ID NO:280, SEQ ID NO:284, SEQ ID NO:288, SEQ 

ID NO:292, SEQ ID NO:296, SEQ ID NO:300, SEQ ID NO:304, SEQ ID NO:915 

and SEQ ID NO:919, wherein the extracellular antigen-binding domain binds to 

10 FcRL5.  

In certain embodiments, the extracellular antigen-binding domain comprises a 

light chain variable region comprising an amino acid sequence selected from the 

group consisting of SEQ ID NO:3, SEQ ID NO:7, SEQ ID NO:11, SEQ ID NO:15, 

SEQ ID NO:19, SEQ ID NO:23, SEQ ID NO:27, SEQ ID NO:31, SEQ ID NO:35, 

15 SEQ ID NO:39, SEQ ID NO:43, SEQ ID NO:47, SEQ ID NO:51, SEQ ID NO:55, 

SEQ ID NO:59, SEQ ID NO:63, SEQ ID NO:67, SEQ ID NO:71, SEQ ID NO:75, 

SEQ ID NO:79, SEQ ID NO:83, SEQ ID NO:87, SEQ ID NO:91, SEQ ID NO:95, 

SEQ ID NO:99, SEQ ID NO:103, SEQ ID NO:107, SEQ ID NO:111, SEQ ID 

NO:115, SEQ ID NO:119, SEQ ID NO:123, SEQ ID NO:127, SEQ ID NO:131, SEQ 

20 ID NO:135, SEQ ID NO:139, SEQ ID NO:143, SEQ ID NO:147, SEQ ID NO:151, 

SEQ ID NO:155, SEQ ID NO:159, SEQ ID NO:163, SEQ ID NO:167, SEQ ID 

NO:171, SEQ ID NO:175, SEQ ID NO:179, SEQ ID NO:183, SEQ ID NO:187, SEQ 

ID NO:191, SEQ ID NO:195, SEQ ID NO:199, SEQ ID NO:203, SEQ ID NO:207, 

SEQ ID NO:211, SEQ ID NO:215, SEQ ID NO:219, SEQ ID NO:223, SEQ ID 

25 NO:227, SEQ ID NO:231, SEQ ID NO:235, SEQ ID NO:239, SEQ ID NO:243, SEQ 

ID NO:247, SEQ ID NO:251, SEQ ID NO:255, SEQ ID NO:259, SEQ ID NO:263, 

SEQ ID NO:267, SEQ ID NO:271, SEQ ID NO:275, SEQ ID NO:279, SEQ ID 

NO:283, SEQ ID NO:287, SEQ ID NO:291, SEQ ID NO:295, SEQ ID NO:299, SEQ 

ID NO:303, SEQ ID NO:917, SEQ ID NO:921 and conservative modifications 

30 thereof.  

In certain embodiments, the extracellular antigen-binding domain comprises a 

heavy chain variable region comprising an amino acid sequence selected from the 

group consisting of SEQ ID NO:4, SEQ ID NO:8, SEQ ID NO:12, SEQ ID NO:16,
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SEQ ID NO:20, SEQ ID NO:24, SEQ ID NO:28, SEQ ID NO:32, SEQ ID NO:36, 

SEQ ID NO:40, SEQ ID NO:44, SEQ ID NO:48, SEQ ID NO:52, SEQ ID NO:56, 

SEQ ID NO:60, SEQ ID NO:64, SEQ ID NO:68, SEQ ID NO:72, SEQ ID NO:76, 

SEQ ID NO:80, SEQ ID NO:84, SEQ ID NO:88, SEQ ID NO:92, SEQ ID NO:96, 

5 SEQ ID NO:100, SEQ ID NO:104, SEQ ID NO:108, SEQ ID NO:112, SEQ ID 

NO:116, SEQ ID NO:120, SEQ ID NO:124, SEQ ID NO:128, SEQ ID NO:132, SEQ 

ID NO:136, SEQ ID NO:140, SEQ ID NO:144, SEQ ID NO:148, SEQ ID NO:152, 

SEQ ID NO:156, SEQ ID NO:160, SEQ ID NO:164, SEQ ID NO:168, SEQ ID 

NO:172, SEQ ID NO:176, SEQ ID NO:180, SEQ ID NO:184, SEQ ID NO:188, SEQ 

10 ID NO:192, SEQ ID NO:196, SEQ ID NO:200, SEQ ID NO:204, SEQ ID NO:208, 

SEQ ID NO:212, SEQ ID NO:216, SEQ ID NO:220, SEQ ID NO:224, SEQ ID 

NO:228, SEQ ID NO:232, SEQ ID NO:236, SEQ ID NO:240, SEQ ID NO:244, SEQ 

ID NO:248, SEQ ID NO:252, SEQ ID NO:256, SEQ ID NO:260, SEQ ID NO:264, 

SEQ ID NO:268, SEQ ID NO:272, SEQ ID NO:276, SEQ ID NO:280, SEQ ID 

15 NO:284, SEQ ID NO:288, SEQ ID NO:292, SEQ ID NO:296, SEQ ID NO:300, SEQ 

ID NO:304, SEQ ID NO:915, SEQ ID NO:919 and conservative modifications 

thereof.  

In certain embodiments, the extracellular antigen-binding domain comprises a 

heavy chain variable region comprising amino acids having the sequence set forth in 

20 SEQ ID NO:915. In certain embodiments, the extracellular antigen-binding domain 

comprises a light chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:917. In certain embodiments, the extracellular antigen

binding domain comprises a heavy chain variable region comprising amino acids 

having the sequence set forth in SEQ ID NO:919. In certain embodiments, the 

25 extracellular antigen-binding domain comprises a light chain variable region 

comprising amino acids having the sequence set forth in SEQ ID NO:921. In certain 

embodiments, the extracellular antigen-binding domain comprises a heavy chain 

variable region comprising amino acids having the sequence set forth in SEQ ID 

NO:144. In certain embodiments, the extracellular antigen-binding domain comprises 

30 a light chain variable region comprising amino acids having the sequence set forth in 

SEQ ID NO:143. In certain embodiments, the extracellular antigen-binding domain 

comprises a heavy chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:216. In certain embodiments, the extracellular antigen-
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binding domain comprises a light chain variable region comprising amino acids 

having the sequence set forth in SEQ ID NO:215. In certain embodiments, the 

extracellular antigen-binding domain comprises a heavy chain variable region 

comprising amino acids having the sequence set forth in SEQ ID NO:220. In certain 

5 embodiments, the extracellular antigen-binding domain comprises a light chain 

variable region comprising amino acids having the sequence set forth in SEQ ID 

NO:219. In certain embodiments, the extracellular antigen-binding domain comprises 

a heavy chain variable region comprising amino acids having the sequence set forth in 

SEQ ID NO:236. In certain embodiments, the extracellular antigen-binding domain 

10 comprises a light chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:235. In certain embodiments, the extracellular antigen

binding domain comprises a heavy chain variable region comprising amino acids 

having the sequence set forth in SEQ ID NO:268. In certain embodiments, the 

extracellular antigen-binding domain comprises a light chain variable region 

15 comprising amino acids having the sequence set forth in SEQ ID NO:267. In certain 

embodiments, the extracellular antigen-binding domain comprises a heavy chain 

variable region comprising amino acids having the sequence set forth in SEQ ID 

NO:116. In certain embodiments, the extracellular antigen-binding domain comprises 

a light chain variable region comprising amino acids having the sequence set forth in 

20 SEQ ID NO:115. In certain embodiments, the extracellular antigen-binding domain 

comprises a heavy chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:172. In certain embodiments, the extracellular antigen

binding domain comprises a light chain variable region comprising amino acids 

having the sequence set forth in SEQ ID NO:171.  

25 In certain embodiments, the extracellular antigen-binding domain comprises 

(a) a light chain variable region comprising an amino acid sequence selected from the 

group consisting of SEQ ID NO:3, SEQ ID NO:7, SEQ ID NO:11, SEQ ID NO:15, 

SEQ ID NO:19, SEQ ID NO:23, SEQ ID NO:27, SEQ ID NO:31, SEQ ID NO:35, 

SEQ ID NO:39, SEQ ID NO:43, SEQ ID NO:47, SEQ ID NO:51, SEQ ID NO:55, 

30 SEQ ID NO:59, SEQ ID NO:63, SEQ ID NO:67, SEQ ID NO:71, SEQ ID NO:75, 

SEQ ID NO:79, SEQ ID NO:83, SEQ ID NO:87, SEQ ID NO:91, SEQ ID NO:95, 

SEQ ID NO:99, SEQ ID NO:103, SEQ ID NO:107, SEQ ID NO:111, SEQ ID 

NO:115, SEQ ID NO:119, SEQ ID NO:123, SEQ ID NO:127, SEQ ID NO:131, SEQ
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ID NO:135, SEQ ID NO:139, SEQ ID NO:143, SEQ ID NO:147, SEQ ID NO:151, 

SEQ ID NO:155, SEQ ID NO:159, SEQ ID NO:163, SEQ ID NO:167, SEQ ID 

NO:171, SEQ ID NO:175, SEQ ID NO:179, SEQ ID NO:183, SEQ ID NO:187, SEQ 

ID NO:191, SEQ ID NO:195, SEQ ID NO:199, SEQ ID NO:203, SEQ ID NO:207, 

5 SEQ ID NO:211, SEQ ID NO:215, SEQ ID NO:219, SEQ ID NO:223, SEQ ID 

NO:227, SEQ ID NO:231, SEQ ID NO:235, SEQ ID NO:239, SEQ ID NO:243, SEQ 

ID NO:247, SEQ ID NO:251, SEQ ID NO:255, SEQ ID NO:259, SEQ ID NO:263, 

SEQ ID NO:267, SEQ ID NO:271, SEQ ID NO:275, SEQ ID NO:279, SEQ ID 

NO:283, SEQ ID NO:287, SEQ ID NO:291, SEQ ID NO:295, SEQ ID NO:299, SEQ 

10 ID NO:303, SEQ ID NO:917, SEQ ID NO:921 and conservative modifications 

thereof; and (b) a heavy chain variable region comprising an amino acid sequence 

selected from the group consisting of SEQ ID NO:4, SEQ ID NO:8, SEQ ID NO:12, 

SEQ ID NO:16, SEQ ID NO:20, SEQ ID NO:24, SEQ ID NO:28, SEQ ID NO:32, 

SEQ ID NO:36, SEQ ID NO:40, SEQ ID NO:44, SEQ ID NO:48, SEQ ID NO:52, 

15 SEQ ID NO:56, SEQ ID NO:60, SEQ ID NO:64, SEQ ID NO:68, SEQ ID NO:72, 

SEQ ID NO:76, SEQ ID NO:80, SEQ ID NO:84, SEQ ID NO:88, SEQ ID NO:92, 

SEQ ID NO:96, SEQ ID NO:100, SEQ ID NO:104, SEQ ID NO:108, SEQ ID 

NO:112, SEQ ID NO:116, SEQ ID NO:120, SEQ ID NO:124, SEQ ID NO:128, SEQ 

ID NO:132, SEQ ID NO:136, SEQ ID NO:140, SEQ ID NO:144, SEQ ID NO:148, 

20 SEQ ID NO:152, SEQ ID NO:156, SEQ ID NO:160, SEQ ID NO:164, SEQ ID 

NO:168, SEQ ID NO:172, SEQ ID NO:176, SEQ ID NO:180, SEQ ID NO:184, SEQ 

ID NO:188, SEQ ID NO:192, SEQ ID NO:196, SEQ ID NO:200, SEQ ID NO:204, 

SEQ ID NO:208, SEQ ID NO:212, SEQ ID NO:216, SEQ ID NO:220, SEQ ID 

NO:224, SEQ ID NO:228, SEQ ID NO:232, SEQ ID NO:236, SEQ ID NO:240, SEQ 

25 ID NO:244, SEQ ID NO:248, SEQ ID NO:252, SEQ ID NO:256, SEQ ID NO:260, 

SEQ ID NO:264, SEQ ID NO:268, SEQ ID NO:272, SEQ ID NO:276, SEQ ID 

NO:280, SEQ ID NO:284, SEQ ID NO:288, SEQ ID NO:292, SEQ ID NO:296, SEQ 

ID NO:300, SEQ ID NO:304, SEQ ID NO:915, SEQ ID NO:919 and conservative 

modifications thereof.  

30 In certain embodiments, the extracellular antigen-binding domain comprises 

(a) a heavy chain variable region comprising amino acids having the sequence set 

forth in SEQ ID NO:915; and (b) a light chain variable region comprising amino acids 

having the sequence set forth in SEQ ID NO:917. In certain embodiments, the
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extracellular antigen-binding domain comprises extracellular antigen-binding domain 

comprises (a) a heavy chain variable region comprising amino acids having the 

sequence set forth in SEQ ID NO:919; and (b) a light chain variable region 

comprising amino acids having the sequence set forth in SEQ ID NO:921. In certain 

5 embodiments, the extracellular antigen-binding domain comprises (a) a heavy chain 

variable region comprising amino acids having the sequence set forth in SEQ ID 

NO:144, and (b) a light chain variable region comprising amino acids having the 

sequence set forth in SEQ ID NO:143. In certain embodiments, the extracellular 

antigen-binding domain comprises (a) a heavy chain variable region comprising 

10 amino acids having the sequence set forth in SEQ ID NO:216, and (b) a light chain 

variable region comprising amino acids having the sequence set forth in SEQ ID 

NO:215. In certain embodiments, the extracellular antigen-binding domain comprises 

(a) a heavy chain variable region comprising amino acids having the sequence set 

forth in SEQ ID NO:220, and (b) a light chain variable region comprising amino acids 

15 having the sequence set forth in SEQ ID NO:219. In certain embodiments, the 

extracellular antigen-binding domain comprises (a) a heavy chain variable region 

comprising amino acids having the sequence set forth in SEQ ID NO:236, and (b) a 

light chain variable region comprising amino acids having the sequence set forth in 

SEQ ID NO:235. In certain embodiments, the extracellular antigen-binding domain 

20 comprises (a) a heavy chain variable region comprising amino acids having the 

sequence set forth in SEQ ID NO:268, and (b) a light chain variable region 

comprising amino acids having the sequence set forth in SEQ ID NO:267. In certain 

embodiments, the extracellular antigen-binding domain comprises (a) a heavy chain 

variable region comprising amino acids having the sequence set forth in SEQ ID 

25 NO:116, and (b) a light chain variable region comprising amino acids having the 

sequence set forth in SEQ ID NO:115. In certain embodiments, the extracellular 

antigen-binding domain comprises (a) a heavy chain variable region comprising 

amino acids having the sequence set forth in SEQ ID NO:172, and (b) a light chain 

variable region comprising amino acids having the sequence set forth in SEQ ID 

30 NO:171.  

In certain non-limiting embodiments, the extracellular antigen-binding domain 

comprises both of said heavy and light chains, optionally with a linker sequence, for 

example a linker peptide, between the heavy chain variable region and the light chain
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variable region. For example, in certain non-limiting embodiments, the extracellular 

antigen-binding domain comprises (a) a heavy chain variable region comprising 

amino acids having the sequence set forth in SEQ ID NO:915, and (b) a light chain 

variable region comprising amino acids having the sequence set forth in SEQ ID 

5 NO:917, optionally with (c) a linker sequence, for example a linker peptide, between 

the heavy chain variable region and the light chain variable region. In certain 

embodiments, the extracellular antigen-binding domain comprises (a) a heavy chain 

variable region comprising amino acids having the sequence set forth in SEQ ID 

NO:919 and (b) a light chain variable region comprising amino acids having the 

10 sequence set forth in SEQ ID NO:92, optionally with (c) a linker sequence, for 

example a linker peptide, between the heavy chain variable region and the light chain 

variable region. In certain embodiments, the extracellular antigen-binding domain 

comprises (a) a heavy chain variable region comprising amino acids having the 

sequence set forth in SEQ ID NO:144 and (b) a light chain variable region comprising 

15 amino acids having the sequence set forth in SEQ ID NO:143, optionally with (c) a 

linker sequence, for example a linker peptide, between the heavy chain variable 

region and the light chain variable region. In certain embodiments, the extracellular 

antigen-binding domain comprises (a) a heavy chain variable region comprising 

amino acids having the sequence set forth in SEQ ID NO:216 and (b) a light chain 

20 variable region comprising amino acids having the sequence set forth in SEQ ID 

NO:215, optionally with (c) a linker sequence, for example a linker peptide, between 

the heavy chain variable region and the light chain variable region. In certain 

embodiments, the extracellular antigen-binding domain comprises (a) a heavy chain 

variable region comprising amino acids having the sequence set forth in SEQ ID 

25 NO:220 and (b) a light chain variable region comprising amino acids having the 

sequence set forth in SEQ ID NO:219, optionally with (c) a linker sequence, for 

example a linker peptide, between the heavy chain variable region and the light chain 

variable region. In certain embodiments, the extracellular antigen-binding domain 

comprises (a) a heavy chain variable region comprising amino acids having the 

30 sequence set forth in SEQ ID NO:236 and (b) a light chain variable region comprising 

amino acids having the sequence set forth in SEQ ID NO:235, optionally with (c) a 

linker sequence, for example a linker peptide, between the heavy chain variable 

region and the light chain variable region. In certain embodiments, the extracellular
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antigen-binding domain comprises (a) a heavy chain variable region comprising 

amino acids having the sequence set forth in SEQ ID NO:268 and (b) a light chain 

variable region comprising amino acids having the sequence set forth in SEQ ID 

NO:267, optionally with (c) a linker sequence, for example a linker peptide, between 

5 the heavy chain variable region and the light chain variable region. In certain 

embodiments, the extracellular antigen-binding domain comprises (a) a heavy chain 

variable region comprising amino acids having the sequence set forth in SEQ ID 

NO:116 and (b) a light chain variable region comprising amino acids having the 

sequence set forth in SEQ ID NO:115, optionally with (c) a linker sequence, for 

10 example a linker peptide, between the heavy chain variable region and the light chain 

variable region. In certain embodiments, the extracellular antigen-binding domain 

comprises (a) a heavy chain variable region comprising amino acids having the 

sequence set forth in SEQ ID NO:172 and (b) a light chain variable region comprising 

amino acids having the sequence set forth in SEQ ID NO:171, optionally with (c) a 

15 linker sequence, for example a linker peptide, between the heavy chain variable 

region and the light chain variable region.  

In certain embodiments, the extracellular antigen-binding domain comprises 

(a) a heavy chain variable region CDR3 comprising an amino acid sequence selected 

from the group consisting of SEQ ID NOs: 311, 317, 323, 328, 334, 337, 342, 347, 

20 351, 356, 362,368, 374, 376, 380,384, 389, 394, 396,400,405,408,412,415,422, 

427,432, 437,442, 446, 451, 453,456, 458, 459, 463,464, 467, 473,476,482, 486, 

489,492, 494,497, 502, 507, 512,517, 522, 527, 529,532, 536, 539,543,546, 550, 

553,555,561,567,570,574,577,578,579,584,578,587,591,925 and 931; and(b) 

a light chain variable region CDR3 comprising an amino acid sequence selected from 

25 the group consisting of SEQ ID NOs: 314, 320, 325, 331, 339, 345, 350, 353, 359, 

365,371, 377,383, 386, 392, 395,399,402,407,410,414,418,419,424,430,435, 

439,443, 449,452, 455, 457, 462,465, 470, 479, 485,488, 491, 493,495,499, 505, 

509,514, 519,524, 528, 530, 531,535, 541, 542, 545,549, 554, 558,564,569, 573, 

576,581,592,928 and934.  

30 In certain embodiments, the extracellular antigen-binding domain comprises: 

(a) a heavy chain variable region CDR1 comprising an amino acid sequence selected 

from the group consisting of SEQ ID NOs: 309, 315, 321, 326, 332, 335, 340, 346, 

354, 360, 366, 372, 378, 387, 393,403, 411, 420, 425,436, 440, 444,471,480, 500,
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510, 515, 520, 525, 537, 551, 559, 565, 582, 589, 923 and 929; (b) a heavy chain 

variable region CDR2 comprising an amino acid sequence selected from the group 

consisting of SEQ ID NOs: 310, 316, 322, 327, 333, 336, 341, 355, 361, 367, 373, 

379,388,404,412,421,426,431,441,445,450,466,472,475,481,496,501, 506, 

5 511, 516, 521, 526, 538, 552, 560, 566, 583, 590, 924 and 930; (c) a heavy chain 

variable region CDR3 comprising an amino acid sequence selected from the group 

consisting of SEQ ID NOs: 311, 317, 323, 328, 334, 337, 342, 347, 351, 356, 362, 

368,374, 376,380, 384, 389, 394,396,400,405,408,412,415,422,427,432,437, 

442,446, 451,453, 456, 458, 459,463, 464, 467, 473,476, 482, 486,489,492, 494, 

10 497,502, 507,512, 517, 522, 527,529, 532, 536, 539,543, 546, 550,553,555, 561, 

567, 570, 574, 577, 578, 579, 584, 578, 587, 591, 925 and 931; (d) a light chain 

variable region CDR1 comprising an amino acid sequence selected from the group 

consisting of SEQ ID NOs: 312, 318, 324, 329, 338, 343, 348, 352, 357, 363, 369, 

381, 390, 397,401, 406, 416, 423,428, 433, 447, 460,468, 474, 477,483,490, 498, 

15 503, 508, 518, 533, 540, 544, 547, 556, 562, 568, 571, 580, 585, 588, 926 and 932; (e) 

a light chain variable region CDR2 comprising an amino acid sequence selected from 

the group consisting of SEQ ID NOs: 313, 319, 330, 344, 349, 358, 364, 370, 382, 

385, 391, 398,409, 417, 429, 434,438, 448, 454, 461,469, 478, 484,487,504, 513, 

523, 534, 429, 448, 548, 557, 563, 572, 575, 586, 927 and 933; and (f) a light chain 

20 variable region CDR3 comprising an amino acid sequence selected from the group 

consisting of SEQ ID NOs: 314, 320, 325, 331, 339, 345, 350, 353, 359, 365, 371, 

377,383, 386,392, 395, 399,402,407,410,414,418,419,424,430,435,439,443, 

449,452, 455,457, 462, 465, 470,479, 485, 488, 491,493, 495, 499,505,509, 514, 

519,524, 528,530, 531, 535, 541,542, 545, 549, 554,558, 564, 569,573,576, 581, 

25 592,928 and934.  

In certain embodiments, the extracellular antigen-binding domain comprises 

(a) a heavy chain variable region CDR1 comprising amino acids having the sequence 

set forth in SEQ ID NO:923 or conservative modifications thereof, (b) a heavy chain 

variable region CDR2 comprising amino acids having the sequence set forth in SEQ 

30 ID NO:924 or conservative modifications thereof, and (c) a heavy chain variable 

region CDR3 comprising amino acids having the sequence set forth in SEQ ID 

NO:925 or conservative modifications thereof. In certain embodiments, the 

extracellular antigen-binding domain comprises (a) a light chain variable region
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CDR1 comprising amino acids having the sequence set forth in SEQ ID NO:926 or 

conservative modifications thereof, (b) a light chain variable region CDR2 comprising 

amino acids having the sequence set forth in SEQ ID NO:927 or conservative 

modifications thereof, and (c) a light chain variable region CDR3 comprising amino 

5 acids having the sequence set forth in SEQ ID NO:928 or conservative modifications 

thereof.  

In certain embodiments, the extracellular antigen-binding domain comprises 

(a) a heavy chain variable region CDR1 comprising amino acids having the sequence 

set forth in SEQ ID NO:929 or conservative modifications thereof, (b) a heavy chain 

10 variable region CDR2 comprising amino acids having the sequence set forth in SEQ 

ID NO:930 or conservative modifications thereof, and (c) a heavy chain variable 

region CDR3 comprising amino acids having the sequence set forth in SEQ ID 

NO:931 or conservative modifications thereof. In certain embodiments, the 

extracellular antigen-binding domain comprises (a) a light chain variable region 

15 CDR1 comprising amino acids having the sequence set forth in SEQ ID NO:932 or 

conservative modifications thereof, (b) a light chain variable region CDR2 comprising 

amino acids having the sequence set forth in SEQ ID NO:933 or conservative 

modifications thereof, and (c) a light chain variable region CDR3 comprising amino 

acids having the sequence set forth in SEQ ID NO:934 or conservative modifications 

20 thereof.  

In certain embodiments, the extracellular antigen-binding domain comprises: 

(a) a heavy chain variable region CDR1 comprising amino acids having the sequence 

set forth in SEQ ID NO:923 or conservative modifications thereof, (b) a heavy chain 

variable region CDR2 comprising amino acids having the sequence set forth in SEQ 

25 ID NO:924 or conservative modifications thereof, (c) a heavy chain variable region 

CDR3 comprising amino acids having the sequence set forth in SEQ ID NO:925 or 

conservative modifications thereof, (d) a light chain variable region CDR1 comprising 

amino acids having the sequence set forth in SEQ ID NO:926 or conservative 

modifications thereof, (e) a light chain variable region CDR2 comprising amino acids 

30 having the sequence set forth in SEQ ID NO:927 or conservative modifications 

thereof, and (f) a light chain variable region CDR3 comprising amino acids having the 

sequence set forth in SEQ ID NO:928 or conservative modifications thereof.  

In certain embodiments, the extracellular antigen-binding domain comprises:
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(a) a heavy chain variable region CDR1 comprising amino acids having the sequence 

set forth in SEQ ID NO:929 or conservative modifications thereof, (b) a heavy chain 

variable region CDR2 comprising amino acids having the sequence set forth in SEQ 

ID NO:930 or conservative modifications thereof, (c) a heavy chain variable region 

5 CDR3 comprising amino acids having the sequence set forth in SEQ ID NO:931 or 

conservative modifications thereof, (d) a light chain variable region CDR1 comprising 

amino acids having the sequence set forth in SEQ ID NO:932 or conservative 

modifications thereof, (e) a light chain variable region CDR2 comprising amino acids 

having the sequence set forth in SEQ ID NO:933 or conservative modifications 

10 thereof, and (f) a light chain variable region CDR3 comprising amino acids having the 

sequence set forth in SEQ ID NO:934 or conservative modifications thereof.  

In certain embodiments, the extracellular antigen-binding domain comprises: 

(a) a heavy chain variable region CDR1 comprising the amino acid sequence of SEQ 

ID NO:411 or conservative modifications thereof; (b) a heavy chain variable region 

15 CDR2 comprising the amino acid sequence of SEQ ID NO:412 or conservative 

modifications thereof; (c) a heavy chain variable region CDR3 comprising the amino 

acid sequence of SEQ ID NO:463 or conservative modifications thereof; (d) a light 

chain variable region CDR1 comprising the amino acid sequence of SEQ ID NO:318 

or conservative modifications thereof; (e) a light chain variable region CDR2 

20 comprising the amino acid sequence of SEQ ID NO:319 or conservative 

modifications thereof; and (f) a light chain variable region CDR3 comprising the 

amino acid sequence of SEQ ID NO:419 or conservative modifications thereof.  

In certain embodiments, the extracellular antigen-binding domain comprises: 

(a) a heavy chain variable region CDR1 comprising the amino acid sequence of SEQ 

25 ID NO:515 or conservative modifications thereof; (b) a heavy chain variable region 

CDR2 comprising the amino acid sequence of SEQ ID NO:516 or conservative 

modifications thereof; (c) a heavy chain variable region CDR3 comprising the amino 

acid sequence of SEQ ID NO:517 or conservative modifications thereof; (d) a light 

chain variable region CDR1 comprising the amino acid sequence of SEQ ID NO:318 

30 or conservative modifications thereof; (e) a light chain variable region CDR2 

comprising the amino acid sequence of SEQ ID NO:319 or conservative 

modifications thereof; and (f) a light chain variable region CDR3 comprising the 

amino acid sequence of SEQ ID NO:531 or conservative modifications thereof.
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In certain embodiments, the extracellular antigen-binding comprises: (a) a 

heavy chain variable region CDR1 comprising the amino acid sequence of SEQ ID 

NO:403 or conservative modifications thereof; (b) a heavy chain variable region 

CDR2 comprising the amino acid sequence of SEQ ID NO:404 or conservative 

5 modifications thereof; (c) a heavy chain variable region CDR3 comprising the amino 

acid sequence of SEQ ID NO:532 or conservative modifications thereof; (d) a light 

chain variable region CDR1 comprising the amino acid sequence of SEQ ID NO:533 

or conservative modifications thereof; (e) a light chain variable region CDR2 

comprising the amino acid sequence of SEQ ID NO:534 or conservative 

10 modifications thereof; and (f) a light chain variable region CDR3 comprising the 

amino acid sequence of SEQ ID NO:535.  

In certain embodiments, the extracellular antigen-binding domain comprises: 

(a) a heavy chain variable region CDR1 comprising the amino acid sequence of SEQ 

ID NO:411 or conservative modifications thereof; (b) a heavy chain variable region 

15 CDR2 comprising the amino acid sequence of SEQ ID NO:412 or conservative 

modifications thereof; (c) a heavy chain variable region CDR3 comprising the amino 

acid sequence of SEQ ID NO:543 or conservative modifications thereof; (d) a light 

chain variable region CDR1 comprising the amino acid sequence of SEQ ID NO:544 

or conservative modifications thereof; (e) a light chain variable region CDR2 

20 comprising the amino acid sequence of SEQ ID NO:448 or conservative 

modifications thereof; and (f) a light chain variable region CDR3 comprising the 

amino acid sequence of SEQ ID NO:545 or conservative modifications thereof.  

In certain embodiments, the extracellular antigen-binding domain comprises: 

(a) a heavy chain variable region CDR1 comprising the amino acid sequence of SEQ 

25 ID NO:372 or conservative modifications thereof; (b) a heavy chain variable region 

CDR2 comprising the amino acid sequence of SEQ ID NO:475 or conservative 

modifications thereof; (c) a heavy chain variable region CDR3 comprising the amino 

acid sequence of SEQ ID NO:570 or conservative modifications thereof; (d) a light 

chain variable region CDR1 comprising the amino acid sequence of SEQ ID NO:571 

30 thereof; (e) a light chain variable region CDR2 comprising the amino acid sequence 

of SEQ ID NO:572 or conservative modifications thereof; and (f) a light chain 

variable region CDR3 comprising the amino acid sequence of SEQ ID NO:573 or 

conservative modifications thereof.
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In certain embodiments, the extracellular antigen-binding domain comprises: 

(a) a heavy chain variable region CDR1 comprising the amino acid sequence of SEQ 

ID NO:440 or conservative modifications thereof; (b) a heavy chain variable region 

CDR2 comprising the amino acid sequence of SEQ ID NO:441 or conservative 

5 modifications thereof; (c) a heavy chain variable region CDR3 comprising the amino 

acid sequence of SEQ ID NO:442 or conservative modifications thereof; (d) a light 

chain variable region CDR1 comprising the amino acid sequence of SEQ ID NO:329 

or conservative modifications thereof; (e) a light chain variable region CDR2 

comprising the amino acid sequence of SEQ ID NO:330 or conservative 

10 modifications thereof; and (f) a light chain variable region CDR3 comprising the 

amino acid sequence of SEQ ID NO:443 or conservative modifications thereof.  

In certain embodiments, the extracellular antigen-binding domain comprises: 

(a) a heavy chain variable region CDR1 comprising the amino acid sequence of SEQ 

ID NO:309 or conservative modifications thereof; (b) a heavy chain variable region 

15 CDR2 comprising the amino acid sequence of SEQ ID NO:310 or conservative 

modifications thereof; (c) a heavy chain variable region CDR3 comprising the amino 

acid sequence of SEQ ID NO:489 or conservative modifications thereof; (d) a light 

chain variable region CDR1 comprising the amino acid sequence of SEQ ID NO:490 

or conservative modifications thereof; (e) a light chain variable region CDR2 

20 comprising the amino acid sequence of SEQ ID NO:313 or conservative 

modifications thereof; and (f) a light chain variable region CDR3 comprising the 

amino acid sequence of SEQ ID NO:491 or conservative modifications thereof.  

In certain non-limiting embodiments, the extracellular antigen-binding domain 

comprises amino acids having the sequence set forth in SEQ ID NO:664 or 

25 conservative modifications thereof. In certain embodiments, the extracellular antigen

binding domain comprises amino acids having the sequence set forth in SEQ ID 

NO:700 or conservative modifications thereof. In certain embodiments, the 

extracellular antigen-binding domain comprises amino acids having the sequence set 

forth in SEQ ID NO:702 or conservative modifications thereof. In certain 

30 embodiments, the extracellular antigen-binding domain comprises amino acids having 

the sequence set forth in SEQ ID NO:710 or conservative modifications thereof. In 

certain embodiments, the extracellular antigen-binding domain comprises amino acids 

having the sequence set forth in SEQ ID NO:726 or conservative modifications
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thereof. In certain embodiments, the extracellular antigen-binding domain comprises 

amino acids having the sequence set forth in SEQ ID NO:650 or conservative 

modifications thereof. In certain embodiments, the extracellular antigen-binding 

domain comprises amino acids having the sequence set forth in SEQ ID NO:678 or 

5 conservative modifications thereof.  

In certain non-limiting embodiments, the extracellular antigen-binding domain 

comprises (a) a heavy chain variable region CDR1 comprising amino acids having the 

sequence set forth in SEQ ID NO:923 or conservative modifications thereof, a heavy 

chain variable region CDR2 comprising amino acids having the sequence set forth in 

10 SEQ ID NO:924 or conservative modifications thereof, and a heavy chain variable 

region CDR3 comprising amino acids having the sequence set forth in SEQ ID 

NO:925 or conservative modifications thereof, and (ii) a light chain variable region 

CDR1 comprising amino acids having the sequence set forth in SEQ ID NO:926 or 

conservative modifications thereof, a light chain variable region CDR2 comprising 

15 amino acids having the sequence set forth in SEQ ID NO:927 or conservative 

modifications thereof, and a light chain variable region CDR3 comprising amino acids 

having the sequence set forth in SEQ ID NO:928 or conservative modifications 

thereof, optionally with (iii) a linker sequence, for example a linker peptide, between 

the heavy chain variable region and the light chain variable region.  

20 In another non-limiting embodiment, the extracellular antigen-binding domain 

comprises (i) a heavy chain variable region CDR1 comprising amino acids having the 

sequence set forth in SEQ ID NO:929 or conservative modifications thereof, a heavy 

chain variable region CDR2 comprising amino acids having the sequence set forth in 

SEQ ID NO:930 or conservative modifications thereof, and a heavy chain variable 

25 region CDR3 comprising amino acids having the sequence set forth in SEQ ID 

NO:931 or conservative modifications thereof, and (ii) a light chain variable region 

CDR1 comprising amino acids having the sequence set forth in SEQ ID NO:932 or 

conservative modifications thereof, a light chain variable region CDR2 comprising 

amino acids having the sequence set forth in SEQ ID NO:933 or conservative 

30 modifications thereof, and a light chain variable region CDR3 comprising amino acids 

having the sequence set forth in SEQ ID NO:934 or conservative modifications 

thereof, optionally with (iii) a linker sequence, for example a linker peptide, between 

the heavy chain variable region and the light chain variable region.
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In certain embodiments, the extracellular antigen-binding domain comprises: 

(a) a heavy chain variable region CDR1 comprising the amino acid sequence of SEQ 

ID NO:411 or conservative modifications thereof; (b) a heavy chain variable region 

CDR2 comprising the amino acid sequence of SEQ ID NO:412 or conservative 

5 modifications thereof; (c) a heavy chain variable region CDR3 comprising the amino 

acid sequence of SEQ ID NO:463 or conservative modifications thereof; (d) a light 

chain variable region CDR1 comprising the amino acid sequence of SEQ ID NO:318 

or conservative modifications thereof; (e) a light chain variable region CDR2 

comprising the amino acid sequence of SEQ ID NO:319 or conservative 

10 modifications thereof; and (f) a light chain variable region CDR3 comprising the 

amino acid sequence of SEQ ID NO:419 or conservative modifications thereof, 

optionally with (g) a linker sequence, for example a linker peptide, between the heavy 

chain variable region and the light chain variable region.  

In certain embodiments, the extracellular antigen-binding domain comprises: 

15 (a) a heavy chain variable region CDR1 comprising the amino acid sequence of SEQ 

ID NO:515 or conservative modifications thereof; (b) a heavy chain variable region 

CDR2 comprising the amino acid sequence of SEQ ID NO:516 or conservative 

modifications thereof; (c) a heavy chain variable region CDR3 comprising the amino 

acid sequence of SEQ ID NO:517 or conservative modifications thereof; (d) a light 

20 chain variable region CDR1 comprising the amino acid sequence of SEQ ID NO:318 

or conservative modifications thereof; (e) a light chain variable region CDR2 

comprising the amino acid sequence of SEQ ID NO:319 or conservative 

modifications thereof; and (f) a light chain variable region CDR3 comprising the 

amino acid sequence of SEQ ID NO:531 or conservative modifications thereof, 

25 optionally with (g) a linker sequence, for example a linker peptide, between the heavy 

chain variable region and the light chain variable region.  

In certain embodiments, the extracellular antigen-binding comprises: (a) a 

heavy chain variable region CDR1 comprising the amino acid sequence of SEQ ID 

NO:403 or conservative modifications thereof; (b) a heavy chain variable region 

30 CDR2 comprising the amino acid sequence of SEQ ID NO:404 or conservative 

modifications thereof; (c) a heavy chain variable region CDR3 comprising the amino 

acid sequence of SEQ ID NO:532 or conservative modifications thereof; (d) a light 

chain variable region CDR1 comprising the amino acid sequence of SEQ ID NO:533
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or conservative modifications thereof; (e) a light chain variable region CDR2 

comprising the amino acid sequence of SEQ ID NO:534 or conservative 

modifications thereof; and (f) a light chain variable region CDR3 comprising the 

amino acid sequence of SEQ ID NO:535, optionally with (g) a linker sequence, for 

5 example a linker peptide, between the heavy chain variable region and the light chain 

variable region.  

In certain embodiments, the extracellular antigen-binding domain comprises: 

(a) a heavy chain variable region CDR1 comprising the amino acid sequence of SEQ 

ID NO:411 or conservative modifications thereof; (b) a heavy chain variable region 

10 CDR2 comprising the amino acid sequence of SEQ ID NO:412 or conservative 

modifications thereof; (c) a heavy chain variable region CDR3 comprising the amino 

acid sequence of SEQ ID NO:543 or conservative modifications thereof; (d) a light 

chain variable region CDR1 comprising the amino acid sequence of SEQ ID NO:544 

or conservative modifications thereof; (e) a light chain variable region CDR2 

15 comprising the amino acid sequence of SEQ ID NO:448 or conservative 

modifications thereof; and (f) a light chain variable region CDR3 comprising the 

amino acid sequence of SEQ ID NO:545 or conservative modifications thereof, 

optionally with (g) a linker sequence, for example a linker peptide, between the heavy 

chain variable region and the light chain variable region.  

20 In certain embodiments, the extracellular antigen-binding domain comprises: 

(a) a heavy chain variable region CDR1 comprising the amino acid sequence of SEQ 

ID NO:372 or conservative modifications thereof; (b) a heavy chain variable region 

CDR2 comprising the amino acid sequence of SEQ ID NO:475 or conservative 

modifications thereof; (c) a heavy chain variable region CDR3 comprising the amino 

25 acid sequence of SEQ ID NO:570 or conservative modifications thereof; (d) a light 

chain variable region CDR1 comprising the amino acid sequence of SEQ ID NO:571 

or conservative modifications thereof; (e) a light chain variable region CDR2 

comprising the amino acid sequence of SEQ ID NO:572 or conservative 

modifications thereof; and (f) a light chain variable region CDR3 comprising the 

30 amino acid sequence of SEQ ID NO:573 or conservative modifications thereof, 

optionally with (g) a linker sequence, for example a linker peptide, between the heavy 

chain variable region and the light chain variable region.  

In certain embodiments, the extracellular antigen-binding domain comprises:
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(a) a heavy chain variable region CDR1 comprising the amino acid sequence of SEQ 

ID NO:440 or conservative modifications thereof; (b) a heavy chain variable region 

CDR2 comprising the amino acid sequence of SEQ ID NO:441 or conservative 

modifications thereof; (c) a heavy chain variable region CDR3 comprising the amino 

5 acid sequence of SEQ ID NO:442 or conservative modifications thereof; (d) a light 

chain variable region CDR1 comprising the amino acid sequence of SEQ ID NO:329 

or conservative modifications thereof; (e) a light chain variable region CDR2 

comprising the amino acid sequence of SEQ ID NO:330 or conservative 

modifications thereof; and (f) a light chain variable region CDR3 comprising the 

10 amino acid sequence of SEQ ID NO:443 or conservative modifications thereof, 

optionally with (g) a linker sequence, for example a linker peptide, between the heavy 

chain variable region and the light chain variable region.  

In certain embodiments, the extracellular antigen-binding domain comprises: 

(a) a heavy chain variable region CDR1 comprising the amino acid sequence of SEQ 

15 ID NO:309 or conservative modifications thereof; (b) a heavy chain variable region 

CDR2 comprising the amino acid sequence of SEQ ID NO:310 or conservative 

modifications thereof; (c) a heavy chain variable region CDR3 comprising the amino 

acid sequence of SEQ ID NO:489 or conservative modifications thereof; (d) a light 

chain variable region CDR1 comprising the amino acid sequence of SEQ ID NO:490 

20 or conservative modifications thereof; (e) a light chain variable region CDR2 

comprising the amino acid sequence of SEQ ID NO:313 or conservative 

modifications thereof; and (f) a light chain variable region CDR3 comprising the 

amino acid sequence of SEQ ID NO:491 or conservative modifications thereof, 

optionally with (g) a linker sequence, for example a linker peptide, between the heavy 

25 chain variable region and the light chain variable region.  

In certain embodiments, the linker peptide comprises an amino acid sequence 

selected from the group consisting of SEQ ID NO:307 and SEQ ID NO:897.  

In certain embodiments, the extracellular antigen-binding domain binds to 

FcRL5 comprising the amino acid sequence set forth in SEQ ID NO:899. In certain 

30 embodiments, the extracellular antigen-binding domain binds to an epitope 

comprising the amino acid sequence set forth in SEQ ID NO:964. In certain 

embodiments, the extracellular antigen-binding domain binds to an epitope 

comprising the amino acid sequence set forth in SEQ ID NO:965.
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In accordance with the presently disclosed subject matter, the extracellular 

antigen-binding domain is covalently joined to a transmembrane domain. The 

extracellular antigen-binding domain can comprise a signal peptide that is covalently 

joined to the 5' terminus of the extracellular antigen-binding domain. In certain 

5 embodiments, the transmembrane domain of the CAR comprises a CD8 polypeptide, 

a CD28 polypeptide, a CD3Q polypeptide, a CD4 polypeptide, a 4-1BB polypeptide, 

an OX40 polypeptide, an ICOS polypeptide, a CTLA-4 polypeptide, a PD-i 

polypeptide, a LAG-3 polypeptide, a 2B4 polypeptide, a BTLA polypeptide, a 

synthetic peptide (not based on a protein associated with the immune response), or a 

10 combination thereof. In a non-limiting embodiment, the transmembrane domain 

comprises a CD8 polypeptide. In certain embodiments, the transmembrane domain 

comprises a CD28 polypeptide.  

In accordance with the presently disclosed subject matter, in certain 

embodiments, the intracellular domain comprises a CD3Q polypeptide. In certain 

15 embodiments, the intracellular domain further comprises at least one signaling region.  

In certain embodiments, the at least one signaling region comprises a CD28 

polypeptide, a 4-1BB polypeptide, an OX40 polypeptide, an ICOS polypeptide, a 

DAP-10 polypeptide, a PD-i polypeptide, a CTLA-4 polypeptide, a LAG-3 

polypeptide, a 2B4 polypeptide, a BTLA polypeptide, a synthetic peptide (not based 

20 on a protein associated with the immune response), or a combination thereof. In 

certain embodiments, the signaling region is a co-stimulatory signaling region. In 

certain embodiments, the co-stimulatory signaling region comprises a CD28 

polypeptide, a 4-1BB polypeptide, an OX40 polypeptide, an ICOS polypeptide, a 

DAP-10 polypeptide, or a combination thereof. In certain embodiments, the at least 

25 one co-stimulatory signaling region comprises a CD28 polypeptide. In certain non

limiting embodiments, the transmembrane domain comprises a CD28 polypeptide, the 

intracellular domain comprises a CD3Q polypeptide, and the co-stimulatory signaling 

domain comprises a CD28 polypeptide. In certain non-limiting embodiments, the 

transmembrane domain comprises a CD8 polypeptide, the intracellular domain 

30 comprises a CD3Q polypeptide, and the co-stimulatory signaling domain comprises a 

4-1BB polypeptide.  

In certain embodiments, the CAR is recombinantly expressed. The CAR can 

be expressed from a vector. In certain embodiments, the vector is a y-retroviral
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rector.  

The presently disclosed subject matter also provides isolated 

immunoresponsive cells comprising the above-described CARs. In certain 

embodiments, the isolated immunoresponsive cell is transduced with the CAR, for 

5 example, the CAR is constitutively expressed on the surface of the immunoresponsive 

cell. In certain embodiments, the isolated immunoresponsive cell is further 

transduced with at least one co-stimulatory ligand such that the immunoresponsive 

cell expresses the at least one co-stimulatory ligand. In certain embodiments, the at 

least one co-stimulatory ligand is selected from the group consisting of 4-1BBL, 

10 CD80, CD86, CD70, OX40L, CD48, TNFRSF14, and combinations thereof. In 

certain embodiments, the isolated immunoresponsive cell is further transduced with at 

least one cytokine such that the immunoresponsive cell secrets the at least one 

cytokine. In certain embodiments, the at least one cytokine is selected from the group 

consisting of IL-2, IL-3, IL-6, IL-7, IL-11, IL-12, IL-15, IL-17, IL-21, and 

15 combinations thereof. In certain embodiments, the isolated immunoresponsive cell is 

selected from the group consisting of a T cell, a Natural Killer (NK) cell, a cytotoxic 

T lymphocyte (CTL), a regulatory T cell, a human embryonic stem cell, a lymphoid 

progenitor cell, a T cell-precursor cell, and a pluripotent stem cell from which 

lymphoid cells may be differentiated. In certain embodiments, the immunoresponsive 

20 cell is a T cell.  

The presently disclosed subject matter further provides nucleic acid molecules 

encoding the presently disclosed CARs, vectors comprising the nucleic acid 

molecules, and host cells expressing such nucleic acid molecules. In certain 

embodiments, the nucleic acid molecule comprises nucleic acids having the sequence 

25 set forth in SEQ ID NO:951. In certain embodiments, the nucleic acid molecule 

comprises nucleic acids having the sequence set forth in SEQ ID NO:952. In certain 

embodiments, the vector is a y-retroviral vector. In certain embodiments, the host cell 

is a T cell.  

Furthermore, the presently disclosed subject matter provides methods of using 

30 the above-described immunoresponsive cell for reducing tumor burden in a subject.  

For example, the presently disclosed subject matter provides methods of reducing 

tumor burden in a subject, where the method comprises administering an effective 

amount of the presently disclosed immunoresponsive cell to the subject, thereby
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inducing tumor cell death in the subject. In certain embodiments, the method reduces 

the number of tumor cells. In another embodiment, the method reduces the tumor 

size. In yet another embodiment, the method eradicates the tumor in the subject. In 

certain embodiments, the tumor is selected from the group consisting of multiple 

5 myeloma, Non-Hodgkin Lymphoma (especially Mantle Cell), Hodgkin Lymphoma, 

Chronic Lymphocytic Leukemia (CLL), Acute lymphocytic leukemia (ALL), Hairy 

Cell Leukemia, Burketts Lymphoma, and Waldenstrom's Macroglobulinemia. In 

certain embodiments, the tumor is multiple myeloma. In certain embodiments, the 

subject is a human. In certain embodiments, the immunoresponsive cell is a T cell.  

10 Furthermore, the presently disclosed subject matter provides methods of using 

the above-described immunoresponsive cell for increasing or lengthening survival of 

a subject having neoplasia. For example, the presently disclosed subject matter 

provides methods of increasing or lengthening survival of a subject having neoplasia, 

where the method comprises administering an effective amount of the presently 

15 disclosed immunoresponsive cell to the subject, thereby increasing or lengthening 

survival of the subject. In certain embodiments, the neoplasia is selected from the 

group consisting of multiple myeloma, Non-Hodgkin Lymphoma (especially Mantle 

Cell), Hodgkin Lymphoma, Chronic Lymphocytic Leukemia (CLL), Acute 

lymphocytic leukemia (ALL), Hairy Cell Leukemia, Burketts Lymphoma, and 

20 Waldenstrom's Macroglobulinemia. In certain embodiments, the neoplasia is 

multiple myeloma. In certain embodiments, the method reduces or eradicates tumor 

burden in the subject.  

The presently disclosed subject matter also provides methods for producing an 

immunoresponsive cell that binds to Fc Receptor-like 5 (FcRL5), e.g., domain 9 of 

25 FcRL5. In one non-limiting example, the method comprises introducing into the 

immunoresponsive cell a nucleic acid sequence that encodes a chimeric antigen 

receptor (CAR), which comprises an extracellular antigen-binding domain, a 

transmembrane domain and an intracellular domain, wherein the extracellular antigen

binding domain specifically binds to Fc Receptor-like 5 (FcRL5). In a specific non

30 limiting embodiment, the extracellular antigen-binding domain is an scFv.  

The presently disclosed subject matter further provides pharmaceutical 

compositions comprising an effective amount of the presently disclosed 

immunoresponsive cells and a pharmaceutically acceptable excipient. In certain
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embodiments, the pharmaceutical compositions are for treating a neoplasia. In certain 

embodiments, the neoplasia is selected from the group consisting of multiple myeloma, Non

Hodgkin Lymphoma (especially Mantle Cell), Hodgkin Lymphoma, Chronic Lymphocytic 

Leukemia (CLL), Acute lymphocytic leukemia (ALL), Hairy Cell Leukemia, Burketts 

Lymphoma, and Waldenstrom's Macroglobulinemia. In certain embodiments, the neoplasia is 

multiple myeloma.  

The presently disclosed subject matter further provides kits for treating a neoplasia, 

comprising the presently disclosed immunoresponsive cells. In certain embodiments, the kit 

further include written instructions for using the immunoresponsive cell for treating a neoplasia.  

In certain embodiments, the neoplasia is selected from the group consisting of multiple 

myeloma, Non-Hodgkin Lymphoma (especially Mantle Cell), Hodgkin Lymphoma, Chronic 

Lymphocytic Leukemia (CLL), Acute lymphocytic leukemia (ALL), Hairy Cell Leukemia, 

Burketts Lymphoma, and Waldenstrom's Macroglobulinemia. In certain embodiments, the 

neoplasia is multiple myeloma.  

In a first aspect, the present invention provides a chimeric antigen receptor (CAR), 

comprising an extracellular antigen-binding domain that binds to Fc Receptor-like 5 (FcRL5), a 

transmembrane domain, and an intracellular domain, wherein the extracellular antigen-binding 

domain comprises: 

(aa) a light chain variable region comprising a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 312, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:313, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:314; and a 

heavy chain variable region comprising a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 309, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:310, 

and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:311; 

(ab) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:320; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 315, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:316, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:317; 

(ac) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 324, a CDR2 comprising the amino acid sequence set forth in
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SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:325 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 321, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:322, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:323; 

(ad) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NOs: 329, 330, and a CDR3 comprising the amino acid sequence 

set forth in SEQ ID NO:331; and a heavy chain variable region comprising a CDR comprising 

the amino acid sequence set forth in SEQ ID NO: 326, a CDR2 comprising the amino acid 

sequence set forth in SEQ ID NO:327, and a CDR3 comprising the amino acid sequence set 

forth in SEQ ID NO:328; 

(ae) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 329, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:330, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:331; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 332, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:333, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:334; 

(af) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 338, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:330, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:339; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 335, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:336, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:337; 

(ag) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 343, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:344, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:345; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 340, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:341, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:342; 

(ah) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 348, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:349, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:350; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID
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NO:327, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:347; 

(ai) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 352, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:344, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:353; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:327, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:351; 

(aj) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 357, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:358, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:359; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 354, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:355, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:356; 

(ak) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 363, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:364, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:365; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NOs: 360, 361, and a CDR3 comprising the amino acid sequence set forth in 

SEQ ID NO:362; 

(al) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 369, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:370, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:371; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 366, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:367, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:368; 

(am) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 329, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:330, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:375; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 372, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:373, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:374; 

(an) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 329, a CDR2 comprising the amino acid sequence set forth in
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SEQ ID NO:330, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:377; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:327, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:376; 

(ao) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 381, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:382, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:383; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 378, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:379, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:380; 

(ap) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 329, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:385, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:386; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 309, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:310, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:384; 

(aq) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 390, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:391, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:392; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 387, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:388, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:389; 

(ar) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:395; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 393, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:355, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:394; 

(as) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 397, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:398, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:399; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID
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NO:327, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:396; 

(at) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 401, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:398, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:402; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:327, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:400; 

(au) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 406, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:398, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:407; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 403, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:404, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:405; 

(av) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 329, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:409, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:410; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:327, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:408; 

(aw) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:414; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:413; 

(ax) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 416, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:417, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:418; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:415; 

(ay) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in
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SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:419 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:349; 

(az) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 423, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:358, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:424; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 420, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:421, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:422; 

(ba) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 428, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:429, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:430; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 425, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:426, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:427; 

(bb) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 433, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:434, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:435; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 372, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:431, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:432; 

(bc) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 423, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:438, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:439; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 436, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:388, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:437; 

(bd) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 329, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:330, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:443 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 440, a CDR2 comprising the amino acid sequence set forth in SEQ ID
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NO:441, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:442; 

(be) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 447, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:448, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:449; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 444, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:445, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:446; 

(bf) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:452 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 309, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:450, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:451; 

(bg) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 369, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:454, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:455; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:453; 

(bh) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:457; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:456; 

(bi) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 329, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:330, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:331; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:327, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:458; 

(bj) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 460, a CDR2 comprising the amino acid sequence set forth in
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SEQ ID NO:461, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:462; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:459; 

(bk) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:419; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:463; 

(bl) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 423, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:438, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:465; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 436, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:388, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:464; 

(bm) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 468, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:469, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:470; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:466, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:467; 

(bn) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 474, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:358, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:465; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 471, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:472, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:473; 

(bo) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 477, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:478, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:479; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 372, a CDR2 comprising the amino acid sequence set forth in SEQ ID
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NO:475, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:476; 

(bp) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 483, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:484, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:485; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 480, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:481, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:482; 

(bq) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 433, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:487, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:488; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:327, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:486; 

(br) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 490, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:313, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:491; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 309, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:310, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:489; 

(bs) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 312, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:313, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:493; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 309, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:310, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:492; 

(bt) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 490, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:349, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:495; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 403, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:404, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:494; 

(bu) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 498, a CDR2 comprising the amino acid sequence set forth in
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SEQ ID NO:344, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:499; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 403, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:496, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:497; 

(by) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 503, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:504, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:505; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 500, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:501, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:502; 

(bw) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 508, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:349, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:509; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 403, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:506, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:507; 

(bx) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 312, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:513, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:514; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 510, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:511, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:512; 

(by) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 518, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:519; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 515, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:516, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:517; 

(bz) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 348, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:523, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:524; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 520, a CDR2 comprising the amino acid sequence set forth in SEQ ID
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NO:521, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:522; 

(ca) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 406, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:398, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:528; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 525, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:526, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:527; 

(cb) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:530; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:529; 

(cc) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:531; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 515, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:516, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:517; 

(cd) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 533, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:534, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:535; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 403, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:404, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:532; 

(ce) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 428, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:429, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:430; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 425, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:426, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:536; 

(cf) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 540, a CDR2 comprising the amino acid sequence set forth in
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SEQ ID NO:398, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:541; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 537, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:538, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:539; 

(cg) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 406, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:398, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:542; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 537, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:538, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:539; 

(ch) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 544, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:448, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:545; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:543; 

(ci) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 547, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:548, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:549; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:546; 

(cj) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 312, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:313, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:314; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 309, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:310, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:550; 

(ck) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 312, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:513, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:314; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 309, a CDR2 comprising the amino acid sequence set forth in SEQ ID
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NO:310, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:550; 

(cl) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 406, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:398, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:554; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 551, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:552, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:553; 

(cm) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 556, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:557, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:558; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 309, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:310, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:555; 

(cn) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 562, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:563, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:564; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 559, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:560, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:561; 

(co) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 568, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:504, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:569; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 565, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:566, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:567; 

(cp) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 571, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:572, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:573; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 372, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:475, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:570; 

(cq) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 343, a CDR2 comprising the amino acid sequence set forth in
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SEQ ID NO:575, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:576; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NOs: 403, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:404, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:574; 

(cr) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 312, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:313, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:314; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:577; 

(cs) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 312, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:313, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:314; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:327, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:578; 

(ct) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 580, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:438, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:581; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 436, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:388, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:579; 

(cu) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 585, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:313, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:314; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 582, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:583, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:584; 

(cv) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 312, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:586, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:314; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID
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NO:327, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:578; 

(cw) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 588, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:385, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:375; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 403, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:404, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:587; 

(cx) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:592; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 589, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:590, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:591; 

(cy) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 926, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:927, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:928; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 923, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:924, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:925; or 

(cz) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 932, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:933, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:934; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 929, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:930, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:931.  

In a second aspect, the present invention provides a chimeric antigen receptor (CAR), 

comprising an extracellular antigen-binding domain that binds to Fc Receptor-like 5 (FcRL5), a 

transmembrane domain, and an intracellular domain, wherein the extracellular antigen-binding 

domain comprises: 

(aa) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:3, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth
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in SEQ ID NO:4; 

(ab) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:7, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:8; 

(ac) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:11, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:12; 

(ad) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:299, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:300; 

(ae) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:15, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:16; 

(af) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:19, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:20; 

(ag) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:23, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:24; 

(ah) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:27, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:28; 

(ai) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:31, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:32;
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(aj) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:35, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:36; 

(ak) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:39, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:40; 

(al) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:43, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:44; 

(am) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:47, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:48; 

(an) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:51, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:52; 

(ao) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:55, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:56; 

(ap) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:59, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:60; 

(aq) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:63, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:64; 

(ar) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light
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chain variable region sequence set forth in SEQ ID NO:67, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:68; 

(as) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:71, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:72; 

(at) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:75, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:76; 

(au) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:79, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:80; 

(av) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:83, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:84; 

(aw) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:87, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:88; 

(ax) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:91, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:92; 

(ay) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:95, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:96; 

(az) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:99, and a heavy chain variable region
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comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:100; 

(ba) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:103, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:104; 

(bb) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:107, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:108; 

(bc) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:111, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:112; 

(bd) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:115, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:116; 

(be) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:119, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:120; 

(bf) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:123, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:124; 

(bg) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:127, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:128; 

(bh) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:131, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth
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in SEQ ID NO:132; 

(bi) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:135, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:136; 

(bj) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:139, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:140; 

(bk) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:143, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:144; 

(bl) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:147, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:148; 

(bm) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:151, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:152; 

(bn) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:155, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:156; 

(bo) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:159, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:160; 

(bp) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:163, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:164;
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(bq) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:167, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:168; 

(br) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:171, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:172; 

(bs) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:175, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:176; 

(bt) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:179, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:180; 

(bu) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:183, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:184; 

(by) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:187, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:188; 

(bw) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:191, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:192; 

(bx) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:195, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:196; 

(by) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light
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chain variable region sequence set forth in SEQ ID NO:199, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:200; 

(bz) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:203, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:204; 

(ca) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:207, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:208; 

(cb) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:211, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:212; 

(cc) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:215, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:216; 

(cd) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:219, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:220; 

(ce) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:223, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:224; 

(cf) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:227, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:228; 

(cg) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:231, and a heavy chain variable region
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comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:232; 

(ch) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:235, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:236; 

(ci) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:239, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:240; 

(cj) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:243, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:244; 

(ck) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:247, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:248; 

(cl) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:251, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:252; 

(cm) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:255, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:256; 

(cn) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:259, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:260; 

(co) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:263, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth
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in SEQ ID NO:264; 

(cp) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:267, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:268; 

(cq) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:271, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:272; 

(cr) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:275, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:276; 

(cs) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:279, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:280; 

(ct) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:283, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:284; 

(cu) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:287, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:288; 

(cv) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:291, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:292; 

(cw) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:303, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:304;
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(cx) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:295, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:296; 

(cy) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:915, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:917; or 

(cz) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:919, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:921.  

In a third aspect, the present invention provides a nucleic acid molecule encoding the chimeric 

antigen receptor (CAR) of the first or second aspect.  

In a fourth aspect, the present invention provides a vector comprising the nucleic acid molecule 

of the third aspect.  

In a fifth aspect, the present invention provides an immunoresponsive cell comprising the CAR 

of the first or second aspect, the nucleic acid molecule of the third aspect or the vector of the 

fourth aspect.  

In a sixth aspect, the present invention provides a T cell comprising the CAR of the first or 

second aspect, the nucleic acid molecule of the third aspect or the vector of the fourth aspect.  

In a seventh aspect, the present invention provides a method of reducing tumor burden or 

increasing or lengthening survival of a subject having a tumor expressing FcRL5, comprising 

administering to the subject an effective amount of the immunoresponsive cell of the fifth aspect 

or the T cell of the sixth aspect.  

In an eighth aspect, the present invention provides a method for producing an 

immunoresponsive cell that binds to Fc Receptor-like 5 (FcRL5), comprising introducing into 

the immunoresponsive cell a nucleic acid sequence that encodes the chimeric antigen receptor 

(CAR) of the first or second aspect, the nucleic acid molecule of the third aspect or the vector of 

the fourth aspect.
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In a ninth aspect, the present invention provides an immunoresponsive cell that binds to Fc 

Receptor-like 5 (FcRL5) produced by the method of the eighth aspect.  

In a tenth aspect, the present invention provides a pharmaceutical composition comprising an 

effective amount of the immunoresponsive cell of the fifth or ninth aspect or the T cell of the 

sixth aspect.  

In an eleventh aspect, the present invention provides a kit for treating a tumor expressing 

FcRL5, comprising the immunoresponsive cell of the fifth aspect or the T cell of the sixth 

aspect.  

In a twelfth aspect, the present invention provides the use of an effective amount of the 

immunoresponsive cell of the fifth aspect or the T cell of the sixth aspect in the manufacture of a 

medicament for treating a tumor expressing FcRL5 in a subject.  

BRIEF DESCRIPTION OF THE FIGURES 

The following Detailed Description, given by way of example, but not intended to limit 

the invention to specific embodiments described, may be understood in conjunction with the 

accompanying drawings.  

Figure 1 depicts the FcRL5 expression in various normal tissues and human cancer cell 

lines.  

Figure 2 depicts the screening of anti-FcRL5 scFvs using 3T3 cells expressing FcRL5 or 

FcRL1, 2, 3, 4 or 6.  

Figure 3A-D. (A) A representation of the domains of FcRL5 and the soluble, 

glycosylphosphatidylinositol (GPI)-anchored and transmembrane forms of FcRL5. (B) A 

representation of the vector used to express a mutated form of FcRL5 that lacks domain 9 (also 

referred to herein as FcRL5Adom9). (C) The nucleotide sequences of full length FcRL5 and the 

form of FcRL5 that lacks domain 9. (D) A representation of the differences in the nucleotide 

sequences of full length FcRL5 and the mutated form of FcRL5 in which domain 9 is deleted 

(referred to herein as "FcRL5Adom9").  

Figure 4 depicts the screening of anti-FcRL5 scFv ET200-39 on 3T3 cells expressing 

FcRL5Adom9.  

[Text continues on page 26.]
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Figure 5 depicts the screening of anti-FcRL5 scFv ET200-104 on 3T3 cells 

expressing FcRL5Adom9.  

Figure 6 depicts the screening of anti-FcRL5 scFv ET200-105 on 3T3 cells 

expressing FcRL5Adom9.  

5 Figure 7 depicts the screening of anti-FcRL5 scFv ET200-109 on 3T3 cells 

expressing FcRL5Adom9.  

Figure 8 depicts the screening of anti-FcRL5 scFv ET200-117 on 3T3 cells 

expressing FcRL5Adom9.  

Figure 9A-B. Schematics of chimeric antigen receptor targeting FcRL5 in 

10 accordance with non-limiting embodiments of the presently disclosed subject matter.  

(A) Schematic of FcRL5-targeted CAR with CD28 co-stimulatory domain and 

CD3zeta. (B) Schematic of FcRL5-targeted CAR with 4-1BB co-stimulatory domain 

and CD3zeta.  

Figure 10 depicts the vector map of a chimeric antigen receptor targeting 

15 FcRL5 using scFV ET200-31 in accordance with one non-limiting embodiment of the 

presently disclosed subject matter.  

Figure 11 depicts the vector map of a chimeric antigen receptor targeting 

FcRL5 using scFV ET200-39 in accordance with one non-limiting embodiment of the 

presently disclosed subject matter.  

20 Figure 12 depicts the vector map of a chimeric antigen receptor targeting 

FcRL5 using scFV ET200-69 in accordance with one non-limiting embodiment of the 

presently disclosed subject matter.  

Figure 13 depicts the vector map of a chimeric antigen receptor targeting 

FcRL5 using scFV ET200-104 in accordance with one non-limiting embodiment of 

25 the presently disclosed subject matter.  

Figure 14 depicts the vector map of a chimeric antigen receptor targeting 

FcRL5 using scFV ET200-105 in accordance with one non-limiting embodiment of 

the presently disclosed subject matter.  

Figure 15 depicts the vector map of a chimeric antigen receptor targeting 

30 FcRL5 using scFV ET200-109 in accordance with one non-limiting embodiment of 

the presently disclosed subject matter.  

Figure 16 depicts the vector map of a chimeric antigen receptor targeting 

FcRL5 using scFV ET200-117 in accordance with one non-limiting embodiment of
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the presently disclosed subject matter.  

Figure 17 depicts the expression of FcRL5-targeted chimeric antigen receptors 

on the surface of transduced T cells.  

Figure 18 depicts the cytotoxicity of FcRL5-targeted chimeric antigen receptor 

5 T cells for FcRL5-expressing cells.  

Figure 19 depicts the induction of cytokine secretion of FcRL5-targeted 

chimeric antigen receptor T cells.  

Figure 20 depicts the proliferation of FcRL5-targeted chimeric antigen 

receptor T cells upon antigen stimulation.  

10 Figure 21 illustrates the CLIPS technology. The CLIPS reaction takes place 

between bromo groups of the CLIPS scaffold and thiol sidechains of cysteines. The 

reaction is fast and specific under mild conditions. Using this elegant chemistry, 

native protein sequences are transformed into CLIPS constructs with a range of 

structures. From left to right: two different single T2 loops, T3 double loop, 

15 conjugated T2+T3 loops, stabilized beta sheet, and stabilized alpha helix (Timmerman 

et al., J. Mol. Recognit. 2007; 20: 283-29).  

Figure 22 illustrates combinatorial clips library screening. The target protein 

(left) containing a discontinuous conformational epitope is converted into a matrix 

library (middle). Combinatorial peptides are synthesized on a proprietary minicard 

20 and chemically converted into spatially defined CLIPS constructs (right).  

Figure 23 depicts T3 looped CLIPSTM construct.  

Figure 24A-D illustrates heat map technology. (A) Table of combined 

peptides, with two sub-sequences indicated as "Loop 1" and "Loop 2." (B) Data from 

A displayed as a matrix. (C) Color bar indication of the heat map representation. (D) 

25 Heat map visualization of data from A.  

Figure 25 shows heatmap analysis of data recorded for Herceptin.  

Figure 26 shows heatmap analysis of data recorded for ET200-104.  

Figure 27 illustrates a 3D model of amino acid residues 380-731 of FcRL55 

with peptide stretch 657 SRPILTFRAPR667 highlighted.  

30 

DETAILED DESCRIPTION OF THE INVENTION 

The presently disclosed subject matter generally provides FcRL5-targeted 

chimeric antigen receptors (CARs). In one non-limiting example, the CAR comprises
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an extracellular antigen-binding domain, a transmembrane domain and an intracellular 

domain, where the extracellular antigen-binding domain specifically binds to FcRL5.  

In certain embodiments, the extracellular antigen-binding domain specifically binds to 

domain 7, 8 or 9 of FcRL5. The presently disclosed subject matter also provides 

5 immunoresponsive cells (e.g., T cell, a Natural Killer (NK) cell, a cytotoxic T 

lymphocyte (CTL), a regulatory T cell, a human embryonic stem cell, a lymphoid 

progenitor cell, a T cell-precursor cell, and a pluripotent stem cell from which 

lymphoid cells may be differentiated) expressing the FcRL5-targeted CARs, and 

methods of using such immunoresponsive cells for treating a tumor, e.g., multiple 

10 myeloma.  

I. Definitions 

Unless defined otherwise, all technical and scientific terms used herein have 

the meaning commonly understood by a person skilled in the art to which this 

invention belongs. The following references provide one of skill with a general 

15 definition of many of the terms used in this invention: Singleton et al., Dictionary of 

Microbiology and Molecular Biology (2nd ed. 1994); The Cambridge Dictionary of 

Science and Technology (Walker ed., 1988); The Glossary of Genetics, 5th Ed., R.  

Rieger et al. (eds.), Springer Verlag (1991); and Hale & Marham, The Harper Collins 

Dictionary of Biology (1991). As used herein, the following terms have the meanings 

20 ascribed to them below, unless specified otherwise.  

As used herein, the term "about" or "approximately" means within an 

acceptable error range for the particular value as determined by one of ordinary skill 

in the art, which will depend in part on how the value is measured or determined, i.e., 

the limitations of the measurement system. For example, "about" can mean within 3 

25 or more than 3 standard deviations, per the practice in the art. Alternatively, "about" 

can mean a range of up to 20%, preferably up to 10%, more preferably up to 5%, and 

more preferably still up to 1% of a given value. Alternatively, particularly with 

respect to biological systems or processes, the term can mean within an order of 

magnitude, preferably within 5-fold, and more preferably within 2-fold, of a value.  

30 As used herein, the term "cell population" refers to a group of at least two 

cells expressing similar or different phenotypes. In non-limiting examples, a cell 

population can include at least about 10, at least about 100, at least about 200, at least 

about 300, at least about 400, at least about 500, at least about 600, at least about 700,
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at least about 800, at least about 900, at least about 1000 cells expressing similar or 

different phenotypes.  

As used herein, the term "antibody" means not only intact antibody molecules, 

but also fragments of antibody molecules that retain immunogen-binding ability. Such 

5 fragments are also well known in the art and are regularly employed both in vitro and 

in vivo. Accordingly, as used herein, the term "antibody" means not only intact 

immunoglobulin molecules but also the well-known active fragments F(ab')2, and 

Fab. F(ab') 2, and Fab fragments that lack the Fe fragment of intact antibody, clear 

more rapidly from the circulation, and may have less non-specific tissue binding of an 

10 intact antibody (Wahl et al., J. Nucl. Med. 24:316-325 (1983). The antibodies of the 

invention comprise whole native antibodies, bispecific antibodies; chimeric 

antibodies; Fab, Fab', single chain V region fragments (scFv), fusion polypeptides, 

and unconventional antibodies.  

As used herein, the term "single-chain variable fragment" or "scFv" is a fusion 

15 protein of the variable regions of the heavy (VH) and light chains (VL) of an 

immunoglobulin (e.g., mouse or human) covalently linked to form a VH::VL 

heterodimer. The heavy (VH) and light chains (VL) are either joined directly or joined 

by a peptide-encoding linker (e.g., 10, 15, 20, 25 amino acids), which connects the N

terminus of the VH with the C-terminus of the VL, or the C-terminus of the VH with 

20 the N-terminus of the VL. The linker is usually rich in glycine for flexibility, as well 

as serine or threonine for solubility. The linker can link the heavy chain variable 

region and the light chain variable region of the extracellular antigen-binding domain.  

Non-limiting examples of linkers are disclosed in Shen et al., Anal. Chem.  

80(6):1910-1917 (2008) and WO 2014/087010, the contents of which are hereby 

25 incorporated by reference in their entireties. In certain embodiments, the linker is a 

G4S linker.  

In a non-limiting example, the linker comprises amino acids having the 

sequence set forth in SEQ ID NO:897 as provided below.  

GGGGSGGGGSGGGGS [SEQ ID NO: 897] . In certain embodiments, the nucleic acid 

30 sequence encoding the amino acid sequence of SEQ ID NO:897 is set forth in SEQ ID 

NO:898, which is provided below: 

GGTGGAGGTGGATCAGGTGGAGGTGGATCTGGTGGAGGTGGATCT [SEQ ID NO:898].  

In another non-limiting example, the linker comprises amino acids having the
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sequence set forth in SEQ ID NO:307 as provided below: 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO:307] . In certain embodiments, the nucleic 

acid sequence encoding the amino acid sequence of SEQ ID NO:307 is set forth in 

SEQ ID NO:305, which is provided below: 

5 TCTAGAGGTGGTGGTGGTAGCGGCGGCGGCGGCTCTGGTGGTGGTGGATCCCTCGAGATGGCC [SEQ 

ID NO: 305].  

Despite removal of the constant regions and the introduction of a linker, scFv 

proteins retain the specificity of the original immunoglobulin. Single chain Fv 

polypeptide antibodies can be expressed from a nucleic acid comprising VH - and VL 

10 -encoding sequences as described by Huston, et al. (Proc. Nat. Acad. Sci. USA, 

85:5879-5883, 1988). See, also, U.S. Patent Nos. 5,091,513, 5,132,405 and 4,956,778; 

and U.S. Patent Publication Nos. 20050196754 and 20050196754. Antagonistic scFvs 

having inhibitory activity have been described (see, e.g., Zhao et al., Hyrbidoma 

(Larchmt) 2008 27(6):455-51; Peter et al., J Cachexia Sarcopenia Muscle 2012 

15 August 12; Shieh et al., J Imunol2009 183(4):2277-85; Giomarelli et al., Thromb 

Haemost 2007 97(6):955-63; Fife eta., J Clin Invst 2006 116(8):2252-61; Brocks et 

al., Immunotechnology 1997 3(3):173-84; Moosmayer et al., Ther Immunol 1995 

2(10:31-40). Agonistic scFvs having stimulatory activity have been described (see, 

e.g., Peter et al., J Bioi Chern 2003 25278(38):36740-7; Xie et al., Nat Biotech 1997 

20 15(8):768-71; Ledbetter et al., Crit Rev Immunol1997 17(5-6):427-55; Ho et al., 

BioChim Biophys Acta 2003 1638(3):257-66).  

As used herein, "F(ab)" refers to a fragment of an antibody structure that binds 

to an antigen but is monovalent and does not have a Fc portion, for example, an 

antibody digested by the enzyme papain yields two F(ab) fragments and an Fc 

25 fragment (e.g., a heavy (H) chain constant region; Fc region that does not bind to an 

antigen).  

As used herein, "F(ab') 2" refers to an antibody fragment generated by pepsin 

digestion of whole IgG antibodies, wherein this fragment has two antigen binding 

(ab') (bivalent) regions, wherein each (ab') region comprises two separate amino acid 

30 chains, a part of a H chain and a light (L) chain linked by an S-S bond for binding an 

antigen and where the remaining H chain portions are linked together. A "F(ab') 2" 

fragment can be split into two individual Fab' fragments.  

As used herein, the term "vector" refers to any genetic element, such as a
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plasmid, phage, transposon, cosmid, chromosome, virus, virion, etc., which is capable 

of replication when associated with the proper control elements and which can 

transfer gene sequences into cells. Thus, the term includes cloning and expression 

vehicles, as well as viral vectors and plasmid vectors.  

5 As used herein, the term "expression vector" refers to a recombinant nucleic 

acid sequence, i.e., recombinant DNA molecule, containing a desired coding sequence 

and appropriate nucleic acid sequences necessary for the expression of the operably 

linked coding sequence in a particular host organism. Nucleic acid sequences 

necessary for expression in prokaryotes usually include a promoter, an operator 

10 (optional), and a ribosome binding site, often along with other sequences. Eukaryotic 

cells are known to utilize promoters, enhancers, and termination and polyadenylation 

signals.  

As used herein, "CDRs" are defined as the complementarity determining 

region amino acid sequences of an antibody which are the hypervariable regions of 

15 immunoglobulin heavy and light chains. See, e.g., Kabat et al., Sequences of Proteins 

of Immunological Interest, 4th U. S. Department of Health and Human Services, 

National Institutes of Health (1987). Generally, antibodies comprise three heavy 

chain and three light chain CDRs or CDR regions in the variable region. CDRs 

provide the majority of contact residues for the binding of the antibody to the antigen 

20 or epitope. In certain embodiments, the CDRs regions are delineated using the Kabat 

system (Kabat, E. A., et al. (1991) Sequences of Proteins of Immunological Interest, 

Fifth Edition, U.S. Department of Health and Human Services, NIH Publication No.  

91-3242).  

As used herein, the term "affinity" is meant a measure of binding strength.  

25 Without being bound to theory, affinity depends on the closeness of stereochemical fit 

between antibody combining sites and antigen determinants, on the size of the area of 

contact between them, and on the distribution of charged and hydrophobic groups.  

Affinity also includes the term "avidity," which refers to the strength of the antigen

antibody bond after formation of reversible complexes. Methods for calculating the 

30 affinity of an antibody for an antigen are known in the art, comprising use of binding 

experiments to calculate affinity. Antibody activity in functional assays (e.g., flow 

cytometry assay) is also reflective of antibody affinity. Antibodies and affinities can 

be phenotypically characterized and compared using functional assays (e.g., flow
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cytometry assay).  

Nucleic acid molecules useful in the methods of the invention include any 

nucleic acid molecule that encodes a polypeptide of the invention or a fragment 

thereof. Such nucleic acid molecules need not be 100% identical with an endogenous 

5 nucleic acid sequence, but will typically exhibit substantial identity. Polynucleotides 

having "substantial identity" to an endogenous sequence are typically capable of 

hybridizing with at least one strand of a double-stranded nucleic acid molecule. By 

"hybridize" is meant pair to form a double-stranded molecule between 

complementary polynucleotide sequences (e.g., a gene described herein), or portions 

10 thereof, under various conditions of stringency. (See, e.g., Wahl, G. M. and S. L.  

Berger (1987) Methods Enzymol. 152:399; Kimmel, A. R. (1987) Methods Enzymol.  

152:507).  

For example, stringent salt concentration will ordinarily be less than about 750 

mM NaCl and 75 mM trisodium citrate, preferably less than about 500 mM NaCl and 

15 50 mM trisodium citrate, and more preferably less than about 250 mM NaCl and 25 

mM trisodium citrate. Low stringency hybridization can be obtained in the absence of 

organic solvent, e.g., formamide, while high stringency hybridization can be obtained 

in the presence of at least about 35% formamide, and more preferably at least about 

50% formamide. Stringent temperature conditions will ordinarily include 

20 temperatures of at least about 30°C, more preferably of at least about 37C, and most 

preferably of at least about 42°C. Varying additional parameters, such as 

hybridization time, the concentration of detergent, e.g., sodium dodecyl sulfate (SDS), 

and the inclusion or exclusion of carrier DNA, are well known to those skilled in the 

art. Various levels of stringency are accomplished by combining these various 

25 conditions as needed. In a preferred: embodiment, hybridization will occur at 300 C in 

750 mM NaCl, 75 mM trisodium citrate, and 1% SDS. In a more preferred 

embodiment, hybridization will occur at 37 C in 500 mM NaCl, 50 mM trisodium 

citrate, 1% SDS, 35% formamide, and 100 pg/ml denatured salmon sperm DNA 

(ssDNA). In a most preferred embodiment, hybridization will occur at 420 C in 250 

30 mM NaCl, 25 mM trisodium citrate, 1% SDS, 50% formamide, and 200 Pg/ml 

ssDNA. Useful variations on these conditions will be readily apparent to those skilled 

in the art.  

For most applications, washing steps that follow hybridization will also vary
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in stringency. Wash stringency conditions can be defined by salt concentration and by 

temperature. As above, wash stringency can be increased by decreasing salt 

concentration or by increasing temperature. For example, stringent salt concentration 

for the wash steps will preferably be less than about 30 mM NaCl and 3 mM 

5 trisodium citrate, and most preferably less than about 15 mM NaCl and 1.5 mM 

trisodium citrate. Stringent temperature conditions for the wash steps will ordinarily 

include a temperature of at least about 250 C, more preferably of at least about 420 C, 

and even more preferably of at least about 68 C. In a preferred embodiment, wash 

steps will occur at 250 C in 30 mM NaCl, 3 mM trisodium citrate, and 0.1% SDS. In a 

10 more preferred embodiment, wash steps will occur at 42 C. in 15 mM NaCl, 1.5 mM 

trisodium citrate, and 0.1% SDS. In a more preferred embodiment, wash steps will 

occur at 680 C in 15 mM NaCl, 1.5 mM trisodium citrate, and 0.1% SDS. Additional 

variations on these conditions will be readily apparent to those skilled in the art.  

Hybridization techniques are well known to those skilled in the art and are described, 

15 for example, in Benton and Davis (Science 196:180, 1977); Grunstein and Rogness 

(Proc. Natl. Acad. Sci., USA 72:3961, 1975); Ausubel et al. (Current Protocols in 

Molecular Biology, Wiley Interscience, New York, 2001); Berger and Kimmel 

(Guide to Molecular Cloning Techniques, 1987, Academic Press, New York); and 

Sambrook et al., Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 

20 Laboratory Press, New York.  

By "substantially identical" is meant a polypeptide or nucleic acid molecule 

exhibiting at least 50% identity to a reference amino acid sequence (for example, any 

one of the amino acid sequences described herein) or nucleic acid sequence (for 

example, any one of the nucleic acid sequences described herein). Preferably, such a 

25 sequence is at least 60%, more preferably 80% or 85%, and more preferably 90%, 

95% or even 99% identical at the amino acid level or nucleic acid to the sequence 

used for comparison.  

Sequence identity is typically measured using sequence analysis software (for 

example, Sequence Analysis Software Package of the Genetics Computer Group, 

30 University of Wisconsin Biotechnology Center, 1710 University Avenue, Madison, 

Wis. 53705, BLAST, BESTFIT, GAP, or PILEUP/PRETTYBOX programs). Such 

software matches identical or similar sequences by assigning degrees of homology to 

various substitutions, deletions, and/or other modifications. In an exemplary
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approach to determining the degree of identity, a BLAST program may be used, with 

a probability score between e-3 and e-100 indicating a closely related sequence.  

As used herein, the term "analog" refers to a structurally related polypeptide 

or nucleic acid molecule having the function of a reference polypeptide or nucleic 

5 acid molecule.  

As used herein, the term "ligand" refers to a molecule that binds to a receptor.  

In particular, the ligand binds a receptor on another cell, allowing for cell-to-cell 

recognition and/or interaction.  

As used herein, the term "disease" refers to any condition or disorder that 

10 damages or interferes with the normal function of a cell, tissue, or organ. Examples of 

diseases include neoplasia or pathogen infection of cell.  

As used herein, the term "effective amount" refers to an amount sufficient to 

have a therapeutic effect. In certain embodiments, an "effective amount" is an amount 

sufficient to arrest, ameliorate, or inhibit the continued proliferation, growth, or 

15 metastasis (e.g., invasion, or migration) of a neoplasia.  

As used herein, the term "heterologous nucleic acid molecule or polypeptide" 

refers to a nucleic acid molecule (e.g., a cDNA, DNA or RNA molecule) or 

polypeptide that is not normally present in a cell or sample obtained from a cell. This 

nucleic acid may be from another organism, or it may be, for example, an mRNA 

20 molecule that is not normally expressed in a cell or sample.  

As used herein, the term "immunoresponsive cell" refers to a cell that 

functions in an immune response or a progenitor, or progeny thereof.  

As used herein, the term "modulate" refers positively or negatively alter.  

Exemplary modulations include an about 1%, about 2%, about 5%, about 10%, about 

25 25%, about 50%, about 75%, or about 100% change.  

As used herein, the term "increase" refers to alter positively by at least about 

5%, including, but not limited to, alter positively by about 5%, by about 10%, by 

about 25%, by about 30%, by about 50%, by about 75%, or by about 100%.  

As used herein, the term "reduce" refers to alter negatively by at least about 

30 5% including, but not limited to, alter negatively by about 5%, by about 10%, by 

about 25%, by about 30%, by about 50%, by about 75%, or by about 100%.  

As used herein, the term "isolated cell" refers to a cell that is separated from 

the molecular and/or cellular components that naturally accompany the cell.
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As used herein, the term "isolated," "purified," or "biologically pure" refers to 

material that is free to varying degrees from components which normally accompany 

it as found in its native state. "Isolate" denotes a degree of separation from original 

source or surroundings. "Purify" denotes a degree of separation that is higher than 

5 isolation. A "purified" or "biologically pure" protein is sufficiently free of other 

materials such that any impurities do not materially affect the biological properties of 

the protein or cause other adverse consequences. That is, a nucleic acid or peptide of 

this invention is purified if it is substantially free of cellular material, viral material, or 

culture medium when produced by recombinant DNA techniques, or chemical 

10 precursors or other chemicals when chemically synthesized. Purity and homogeneity 

are typically determined using analytical chemistry techniques, for example, 

polyacrylamide gel electrophoresis or high performance liquid chromatography. The 

term "purified" can denote that a nucleic acid or protein gives rise to essentially one 

band in an electrophoretic gel. For a protein that can be subjected to modifications, for 

15 example, phosphorylation or glycosylation, different modifications may give rise to 

different isolated proteins, which can be separately purified.  

As used herein, the term "secreted" is meant a polypeptide that is released 

from a cell via the secretory pathway through the endoplasmic reticulum, Golgi 

apparatus, and as a vesicle that transiently fuses at the cell plasma membrane, 

20 releasing the proteins outside of the cell.  

As used herein, the term "specifically binds" or "specifically binds to" or 

"specifically target" is meant a polypeptide or fragment thereof that recognizes and 

binds a biological molecule of interest (e.g., a polypeptide), but which does not 

substantially recognize and bind other molecules in a sample, for example, a 

25 biological sample, which naturally includes a polypeptide of the invention.  

As used herein, the term "treating" or "treatment" refers to clinical 

intervention in an attempt to alter the disease course of the individual or cell being 

treated, and can be performed either for prophylaxis or during the course of clinical 

pathology. Therapeutic effects of treatment include, without limitation, preventing 

30 occurrence or recurrence of disease, alleviation of symptoms, diminishment of any 

direct or indirect pathological consequences of the disease, preventing metastases, 

decreasing the rate of disease progression, amelioration or palliation of the disease 

state, and remission or improved prognosis. By preventing progression of a disease or
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disorder, a treatment can prevent deterioration due to a disorder in an affected or 

diagnosed subject or a subject suspected of having the disorder, but also a treatment 

may prevent the onset of the disorder or a symptom of the disorder in a subject at risk 

for the disorder or suspected of having the disorder.  

5 As used herein, the term "subject" refers to any animal (e.g., a mammal), 

including, but not limited to, humans, non-human primates, rodents, and the like (e.g., 

which is to be the recipient of a particular treatment, or from whom cells are 

harvested).  

I. Fc Receptor-Like 5 (FcRL5) 

10 Fc Receptor-Like 5 (FcRL5) (also known as "CD307e" or "IRTA2") is a 

rational target for treating multiple myeloma as it is expressed on B cells and plasma 

cells. FcRL5 binds to the Fc portion of IgG and contributes to B cell receptor 

signaling and B cell proliferation (Franco et al., Journal of immunology 190, 5739

5746 (2013); Dement-Brown et al., Journal of leukocyte biology 91, 59-67 (2012).  

15 FcRL5 was found to be an alternative to CD138 as a FACS marker for malignant 

plasma cells from fresh or frozen patient samples with a mean relative MFI between 

10-55 (n=23) (Ise et al., Leukemia 21, 169-174 (2007)). Another study confirmed cell 

surface expression of FcRL5 by FACS on primary patient samples from most chronic 

lymphocytic leukemia (CLL), and mantle cell lymphoma cases, and all multiple 

20 myeloma (MM) (n=8) cases tested (Ise et al. (2007)). A third group found high 

surface staining on plasma cells from normal bone marrows (n=7), in MGUS (n=16), 

and in MM (n=16), (MFI similar in all three groups, -1000 fold increase compared to 

isotype control) (Elkins et al., Molecular cancer therapeutics 11, 2222-2232 (2012)).  

FcRL5 is on 1q21 and has been found to be involved in 1q21 abnormalities in B cell 

25 malignancies (Hatzivassiliou et al., Immunity 14, 277-289 (2001)). Amplification of 

1q21 is found in 48% of MM patients at diagnosis and 67% of patients at relapse, and 

correlates with a worse prognosis (An et al., Haematologica 99, 353-359 (2014)). An 

antibody-drug conjugate targeting FcRL5 was effective in treating an in vivo murine 

model of MM (Elkins et al. (2012)).  

30 Non-limiting examples of human FcRL5 amino acid sequences can be found 

under GenBank Protein Accession Nos: AAI01070.1; XP_011508332.1; 

XP_011508334.1; XP_011508333.1; XP_011508332.1; and NP_001182317.1.  

In certain non-limiting embodiments, FcRL5 is human FcRL5 having the
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amino acid sequence set forth in SEQ ID NO:899, or fragments thereof. SEQ ID 

NO:899 is provided below: 

MLLWVILLVLAPVSGQFARTPRPIIFLQPPWTTVFQGERVTLTCKGFRFYSPQKTKWYHRYLGKEILRE 

TPDNILEVQESGEYRCQAQGSPLSSPVHLDFSSASLILQAPLSVFEGDSVVLRCRAKAEVTLNNTIYKN 

5 DNVLAFLNKRTDFHIPHACLKDNGAYRCTGYKESCCPVSSNTVKIQVQEPFTRPVLRASSFQPISGNPV 

TLTCETQLSLERSDVPLRFRFFRDDQTLGLGWSLSPNFQITAMWSKDSGFYWCKAATMPHSIISDSPRS 

WIQVQIPASHPVLTLSPEKALNFEGTKVTLHCETQEDSLRTLYRFYHEGVPLRHKSVRCERGASISFSL 

TTENSGNYYCTADNGLGAKPSKAVSLSVTVPVSHPVLNLSSPEDLIFEGAKVTLHCEAQRGSLPILYQF 

HHEDAALERRSANSAGGVAISFSLTAEHSGNYYCTADNGFGPQRSKAVSLSITVPVSHPVLTLSSAEAL 

10 TFEGATVTLHCEVQRGSPQILYQFYHEDMPLWSSSTPSVGRVSFSFSLTEGHSGNYYCTADNGFGPQRS 

EVVSLFVTVPVSRPILTLRVPRAQAVVGDLLELHCEAPRGSPPILYWFYHEDVTLGSSSAPSGGEASFN 

LSLTAEHSGNYSCEANNGLVAQHSDTISLSVIVPVSRPILTFRAPRAQAVVGDLLELHCEALRGSSPIL 

YWFYHEDVTLGKISAPSGGGASFNLSLTTEHSGIYSCEADNGLEAQRSEMVTLKVAVPVSRPVLTLRAP 

GTHAAVGDLLELHCEALRGSPLILYRFFHEDVTLGNRSSPSGGASLNLSLTAEHSGNYSCEADNGLGAQ 

15 RSETVTLYITGLTANRSGPFATGVAGGLLSIAGLAAGALLLYCWLSRKAGRKPASDPARSPSDSDSQEP 

TYHNVPAWEELQPVYTNANPRGENVVYSEVRIIQEKKKHAVASDPRHLRNKGSPIIYSEVKVASTPVSG 

SLFLASSAPHR [SEQ ID NO:899].  

In certain embodiments, FcRL5 comprises 9 immunoglobulin (Ig)-like 

domains, e.g., domain 1, domain 2, domain 3, domain 4, domain 5, domain 6, domain 

20 7, domain 8 and domain 9 (see Figure 3A and 3C). In certain embodiments, domain 9 

of FcRL5 comprises the amino acid sequence set forth in SEQ ID NO:900. SEQ ID 

NO:900 is provided below.  

RPVLTLRAPGTHAAVGDLLELHCEALRGSPLILYRFFHEDVTLGNRSSPSGGASLNLSLTAEHSGNYSC 

EADNGLGAQRSETVTLYI [SEQ ID NO:900].  

25 In certain embodiments, domain 9 of FcRL5 can have the amino acid 

sequence set forth in SEQ ID NO:963, or fragments thereof. SEQ ID NO:963 is 

provided below: 

GTHAAVGDLLELHCEALRGSPLILYRFFHEDVTLGNRSSPSGGASLNLSLTAEHSGNYSCEADNGLGAQ 

RSETVTLYI [SEQ ID NO:963].  

30 In certain embodiments, domain 1 can comprise amino acids 23-100 of SEQ 

ID NO:899; domain 2 can comprise amino acids 105-185 of SEQ ID NO:899; domain 

3 can comprise amino acids 191-273 of SEQ ID NO:899; domain 4 can comprise 

amino acids 287-373 of SEQ ID NO:899; domain 5 can comprise amino acids 380

466 of SEQ ID NO:899; domain 6 can comprise amino acids 490-555 of SEQ ID 

35 NO:899; domain 7 can comprise amino acids 565-638 of SEQ ID NO:899; domain 8 

can comprise amino acids 658-731 of SEQ ID NO:899; and domain 9 can comprise
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amino acids 754-835 of SEQ ID NO:899.  

In certain embodiments, domain 9 of FcRL5 comprises an amino acid sequence 

that is at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 

92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% homologous to the amino acid 

5 sequence of SEQ ID NO:900 or 963.  

III. Chimeric Antigen Receptor (CAR).  

Chimeric antigen receptors (CARs) are engineered receptors, which graft or 

confer a specificity of interest onto an immune effector cell. CARs can be used to 

graft the specificity of a monoclonal antibody onto a T cell; with transfer of their 

10 coding sequence facilitated by retroviral vectors.  

There are three generations of CARs. "First generation" CARs are typically 

composed of an extracellular antigen binding domain (e.g., a single-chain variable 

fragments (scFv)) fused to a transmembrane domain, fused to 

cytoplasmic/intracellular domain of the T cell receptor chain. "First generation" 

15 CARs typically have the intracellular domain from the CD34- chain, which is the 

primary transmitter of signals from endogenous TCRs. "First generation" CARs can 

provide de novo antigen recognition and cause activation of both CD4' and CD8' T 

cells through their CD3Q chain signaling domain in a single fusion molecule, 

independent of HLA-mediated antigen presentation. "Second generation" CARs add 

20 intracellular domains from various co-stimulatory molecules (e.g., CD28, 4-1BB, 

ICOS, OX40) to the cytoplasmic tail of the CAR to provide additional signals to the T 

cell. "Second generation" CARs comprise those that provide both co-stimulation 

(e.g., CD28 or 4-1BB) and activation (CD3Q). Preclinical studies have indicated that 

"Second Generation" CARs can improve the anti-tumor activity of T cells. For 

25 example, robust efficacy of "Second Generation" CAR modified T cells was 

demonstrated in clinical trials targeting the CD19 molecule in patients with chronic 

lymphoblastic leukemia (CLL) and acute lymphoblastic leukemia (ALL). "Third 

generation" CARs comprise those that provide multiple co-stimulation (e.g., CD28 

and 4-1BB) and activation (CD3Q).  

30 In accordance with the presently disclosed subject matter, the CARs comprise 

an extracellular antigen-binding domain, a transmembrane domain and an intracellular 

domain, where the extracellular antigen-binding domain binds to FcRL5. In a specific 

non-limiting embodiment, the extracellular antigen-binding domain is a scFv. In a
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specific non-limiting embodiment, the extracellular antigen-binding domain is a Fab, 

which is optionally crosslinked. In a specific non-limiting embodiment, the 

extracellular binding domain is a F(ab)2 . In a specific non-limiting embodiment, any 

of the foregoing molecules may be comprised in a fusion protein with a heterologous 

5 sequence to form the extracellular antigen-binding domain.  

In certain non-limiting embodiments, the extracellular antigen-binding domain 

of a CAR of the present disclosure has a high binding specificity as well as high 

binding affinity to FcRL5 or domain 9 of FcRL5. In certain non-limiting 

embodiments, the extracellular antigen-binding domain of a CAR of the present 

10 disclosure has a high binding specificity as well as high binding affinity to domain 8 

of FcRL5. In certain non-limiting embodiments, the extracellular antigen-binding 

domain of a CAR of the present disclosure has a high binding specificity as well as 

high binding affinity to domain 7 of FcRL5. For example, in such embodiments, the 

extracellular antigen-binding domain of the CAR (embodied, for example, in an scFv 

15 or an analog thereof) binds to FcRL5 (or domain 8 or domain 9 of FcRL5) with a 

dissociation constant (Kd) of about 3 x 10-6 M or less. In certain embodiments, the Kd 

is about 1 x 10-6 M or less, about 1 x 10-7 M or less, about 1 x 10-8 M or less, about 1 

x 10-9 M or less, about 1 x 1010 M or less or about 1 x 10-11 M or less. In certain 

embodiments, the Kd is from about 1 x 10 1 M to about 3 x 10-6 M, 1 X 10-10 M to 

20 about 3 x 10-6 M or from about 1 x 10-9 M to about 3 x 10-6 M, such as from about 1 x 

10-9 M to about 1 x 10-8 M, from about 1 x 10-8 M to about 1 x 10-7 M, or from about 1 

x 10-7 M to about 1 x 10-6 M, or from about 1 x 10-6 M to about 3 x 10-6 M.  

Binding of the extracellular antigen-binding domain (embodiment, for 

example, in an scFv or an analog thereof) of a presently disclosed CAR to FcRL5 (or 

25 domain 8 or domain 9 of FcRL5) can be confirmed by, for example, enzyme-linked 

immunosorbent assay (ELISA), radioimmunoassay (RIA), FACS analysis, bioassay 

(e.g., growth inhibition), or Western Blot assay. Each of these assays generally detect 

the presence of protein-antibody complexes of particular interest by employing a 

labeled reagent (e.g., an antibody, or an scFv) specific for the complex of interest.  

30 For example, the scFv can be radioactively labeled and used in a radioimmunoassay 

(RIA) (see, for example, Weintraub, B., Principles of Radioimmunoassays, Seventh 

Training Course on Radioligand Assay Techniques, The Endocrine Society, March, 

1986, which is incorporated by reference herein). The radioactive isotope can be
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detected by such means as the use of a y counter or a scintillation counter or by 

autoradiography. In certain embodiments, the FcRL5-targeted extracellular antigen

binding domain is labeled with a fluorescent marker. Non-limiting examples of 

fluorescent markers include green fluorescent protein (GFP), blue fluorescent protein 

5 (e.g., EBFP, EBFP2, Azurite, and mKalamal), cyan fluorescent protein (e.g., ECFP, 

Cerulean, and CyPet), and yellow fluorescent protein (e.g., YFP, Citrine, Venus, and 

YPet). In certain embodiments, the FcRL5-targeted human scFv is labeled with GFP.  

In certain embodiments, the extracellular antigen-binding domain of a 

presently disclosed CAR comprises a single-chain variable fragment (scFv). In one 

10 specific embodiment, the extracellular antigen-binding domain of a presently 

disclosed CAR comprises a human scFv that specifically binds to human FcRL5. In 

another specific embodiment, the extracellular antigen-binding domain of a presently 

disclosed CAR comprises a murine scFv that specifically binds to human FcRL5. In 

certain embodiments, the extracellular antigen-binding domain of a presently 

15 disclosed CAR comprises a scFv that specifically binds to at least a portion of domain 

7 of FcRL5. In certain embodiments, the extracellular antigen-binding domain of a 

presently disclosed CAR comprises a scFv that specifically binds to at least a portion 

of domain 8 of FcRL5. In certain embodiments, the extracellular antigen-binding 

domain of a presently disclosed CAR comprises a scFv that specifically binds to at 

20 least a portion of domain 9 of FcRL5. For example, and not by way of limitation, 

domain 9 of FcRL5 comprises the amino acid sequence set forth in SEQ ID NO:900 

or 963, or fragments thereof.  

In certain embodiments, the extracellular antigen-binding domain is a murine 

scFv obtained from two commercially available mouse hybridomas binding different 

25 extracellular epitopes on human FcRL5, which have been characterized in the Franco 

et al., Journal of Immunology (2013);190:5739-5746; Ise et al., Clinical cancer 

research: an official journal of the American Association for Cancer Research 

(2005);11:87-96; and Ise et al., Clinical chemistry and laboratory medicine: 

CCLM/FESCC (2006);44:594-602, each of which are herein incorporated by 

30 reference in their entireties. In certain embodiments, the extracellular antigen-binding 

domain is a murine scFv that is derived from a heavy chain variable region and a light 

chain variable region of an antibody that binds to human FcRL5, e.g., antibodies F56 

and Fl19 as disclosed in Ise et al. (2005), which is herein incorporated by reference in
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its entirety.  

Extracellular Antigen-Binding Domain of A CAR 

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises a light chain variable region comprising an amino acid sequence selected 

5 from the group consisting of SEQ ID NO:3, SEQ ID NO:7, SEQ ID NO:11, SEQ ID 

NO:15, SEQ ID NO:19, SEQ ID NO:23, SEQ ID NO:27, SEQ ID NO:31, SEQ ID 

NO:35, SEQ ID NO:39, SEQ ID NO:43, SEQ ID NO:47, SEQ ID NO:51, SEQ ID 

NO:55, SEQ ID NO:59, SEQ ID NO:63, SEQ ID NO:67, SEQ ID NO:71, SEQ ID 

NO:75, SEQ ID NO:79, SEQ ID NO:83, SEQ ID NO:87, SEQ ID NO:91, SEQ ID 

10 NO:95, SEQ ID NO:99, SEQ ID NO:103, SEQ ID NO:107, SEQ ID NO:111, SEQ ID 

NO:115, SEQ ID NO:119, SEQ ID NO:123, SEQ ID NO:127, SEQ ID NO:131, SEQ 

ID NO:135, SEQ ID NO:139, SEQ ID NO:143, SEQ ID NO:147, SEQ ID NO:151, 

SEQ ID NO:155, SEQ ID NO:159, SEQ ID NO:163, SEQ ID NO:167, SEQ ID 

NO:171, SEQ ID NO:175, SEQ ID NO:179, SEQ ID NO:183, SEQ ID NO:187, SEQ 

15 ID NO:191, SEQ ID NO:195, SEQ ID NO:199, SEQ ID NO:203, SEQ ID NO:207, 

SEQ ID NO:211, SEQ ID NO:215, SEQ ID NO:219, SEQ ID NO:223, SEQ ID 

NO:227, SEQ ID NO:231, SEQ ID NO:235, SEQ ID NO:239, SEQ ID NO:243, SEQ 

ID NO:247, SEQ ID NO:251, SEQ ID NO:255, SEQ ID NO:259, SEQ ID NO:263, 

SEQ ID NO:267, SEQ ID NO:271, SEQ ID NO:275, SEQ ID NO:279, SEQ ID 

20 NO:283, SEQ ID NO:287, SEQ ID NO:291, SEQ ID NO:295, SEQ ID NO:299, SEQ 

ID NO:303, SEQ ID NO:917 and SEQ ID NO:921, wherein the scFv antibody binds 

to an FcRL5 polypeptide.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises a heavy chain variable region comprising an amino acid sequence selected 

25 from the group consisting of SEQ ID NO:4, SEQ ID NO:8, SEQ ID NO:12, SEQ ID 

NO:16, SEQ ID NO:20, SEQ ID NO:24, SEQ ID NO:28, SEQ ID NO:32, SEQ ID 

NO:36, SEQ ID NO:40, SEQ ID NO:44, SEQ ID NO:48, SEQ ID NO:52, SEQ ID 

NO:56, SEQ ID NO:60, SEQ ID NO:64, SEQ ID NO:68, SEQ ID NO:72, SEQ ID 

NO:76, SEQ ID NO:80, SEQ ID NO:84, SEQ ID NO:88, SEQ ID NO:92, SEQ ID 

30 NO:96, SEQ ID NO:100, SEQ ID NO:104, SEQ ID NO:108, SEQ ID NO:112, SEQ 

ID NO:116, SEQ ID NO:120, SEQ ID NO:124, SEQ ID NO:128, SEQ ID NO:132, 

SEQ ID NO:136, SEQ ID NO:140, SEQ ID NO:144, SEQ ID NO:148, SEQ ID 

NO:152, SEQ ID NO:156, SEQ ID NO:160, SEQ ID NO:164, SEQ ID NO:168, SEQ
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ID NO:172, SEQ ID NO:176, SEQ ID NO:180, SEQ ID NO:184, SEQ ID NO:188, 

SEQ ID NO:192, SEQ ID NO:196, SEQ ID NO:200, SEQ ID NO:204, SEQ ID 

NO:208, SEQ ID NO:212, SEQ ID NO:216, SEQ ID NO:220, SEQ ID NO:224, SEQ 

ID NO:228, SEQ ID NO:232, SEQ ID NO:236, SEQ ID NO:240, SEQ ID NO:244, 

5 SEQ ID NO:248, SEQ ID NO:252, SEQ ID NO:256, SEQ ID NO:260, SEQ ID 

NO:264, SEQ ID NO:268, SEQ ID NO:272, SEQ ID NO:276, SEQ ID NO:280, SEQ 

ID NO:284, SEQ ID NO:288, SEQ ID NO:292, SEQ ID NO:296, SEQ ID NO:300, 

SEQ ID NO:304, SEQ ID NO:915 and SEQ ID NO:919.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

10 comprises a heavy chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:915 as provided below.  

VKLQESGGGLVQPGGSRKLSCAASGFTFSIFGLHWVRQAPEKGLEWVAYISGDSNTIYYADTVKGRFTI 

SRDNPKNTLFLQMTSLRSEDTAMYYCARNSYYALDYWGQGTTVTVSS [SEQ ID NO: 915] 

The nucleic acid sequence encoding the amino acid sequence of SEQ ID 

15 NO:915 is set forth in SEQ ID NO:916 as provided below.  

GTGAAGCTGCAGGAGTCTGGGGGAGGCTTAGTGCAGCCTGGAGGGTCCCGGAAACTCTCCTGTGCAGCC 

TCTGGATTCACTTTCAGTATCTTTGGATTGCACTGGGTTCGTCAGGCTCCAGAGAAGGGGCTGGAGTGG 

GTCGCATACATTAGTGGTGACAGTAATACCATCTACTATGCAGACACAGTGAAGGGCCGATTCACCATC 

TCCAGAGACAATCCCAAGAACACCCTGTTCCTGCAAATGACCAGTCTAAGGTCTGAGGACACGGCCATG 

20 TATTACTGTGCAAGAAATAGCTACTATGCTCTGGACTACTGGGGCCAAGGGACCACGGTCACCGTCTCC 

TCA [SEQ ID NO:916] 

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises a light chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:917 as provided below.  

25 DIELTQSPAIMSVSPGEKVTMTCRASSSVSSSYLHWYQQRSGASPKIWIYSTSNLASGVPARFSGSGTG 

TSYSLTISSVEAEDAATYYCQQYSGYPWTFGGGTKLEI [SEQ ID NO:917] 

The nucleic acid sequence encoding the amino acid sequence of SEQ ID 

NO:917 is set forth in SEQ ID NO:918 as provided below.  

GACATTGAGCTCACCCAGTCTCCAGCAATCATGTCTGTATCTCCAGGTGAAAAGGTCACCATGACCTGC 

30 AGGGCCAGCTCAAGTGTCAGTTCCAGTTACTTGCACTGGTACCAGCAGAGGTCAGGTGCCTCCCCCAAA 

ATCTGGATTTATAGCACATCCAACTTGGCTTCTGGAGTCCCTGCTCGCTTCAGTGGCAGTGGGACTGGG 

ACCTCTTACTCTCTCACAATCAGCAGTGTGGAGGCTGAAGATGCTGCCACTTATTACTGCCAGCAGTAC 

AGTGGTTACCCGTGGACGTTCGGTGGAGGGACCAAGCTGGAGATC [SEQ ID NO:918] 

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

35 comprises a heavy chain variable region comprising amino acids having the sequence
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set forth in SEQ ID NO:919 as provided below.  

VQLQESGGGLVQPGGSRKLSCTASGFTFSSFGMHWVRQAPEKGLEWVAYISSGSNNIYFADTVKGRFTI 

SRDNPKNTLFLQMTSLRSEDTAMYYCARSEYYGSSHMDYWGQGTTVTVSS [SEQ ID NO:919] 

The nucleic acid sequence encoding the amino acid sequence of SEQ ID NO:3 

5 is set forth in SEQ ID NO:920 as provided below.  

GTCCAACTGCAGGAGTCAGGGGGAGGCTTAGTGCAGCCTGGAGGGTCCCGGAAACTCTCCTGTACAGCC 

TCTGGATTCACTTTCAGTAGCTTTGGAATGCACTGGGTTCGTCAGGCTCCAGAGAAGGGGCTGGAGTGG 

GTCGCATACATTAGTAGTGGCAGTAATAACATCTACTTTGCGGACACAGTGAAGGGCCGATTCACCATC 

TCCAGAGACAATCCCAAGAACACCCTGTTCCTGCAAATGACCAGTCTAAGGTCTGAGGACACGGCCATG 

10 TATTACTGTGCAAGATCGGAATACTACGGTAGTAGCCATATGGACTACTGGGGCCAAGGGACCACGGTC 

ACCGTCTCCTCA [SEQ ID NO:920] 

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises a light chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:921 as provided below.  

15 DIELTQSPKFMSTSVGDRVSVTCKASQNVGTNVAWYQQKPGQSPKPLIYSATYRNSGVPDRFTGSGSGT 

DFTLTITNVQSKDLADYFCQQYNRYPYTSGGGTKLEI [SEQ ID NO:921] 

The nucleic acid sequence encoding the amino acid sequence of SEQ ID 

NO:921 is set forth in SEQ ID NO:922 as provided below.  

GACATTGAGCTCACCCAGTCTCCAAAATTCATGTCCACATCAGTAGGAGACAGGGTCAGCGTCACCTGC 

20 AAGGCCAGTCAGAATGTGGGTACTAATGTAGCCTGGTATCAACAGAAACCAGGACAATCTCCTAAACCA 

CTGATTTACTCGGCAACCTACCGGAACAGTGGAGTCCCTGATCGCTTCACAGGCAGTGGATCTGGGACA 

GATTTCACTCTCACCATCACTAACGTGCAGTCTAAAGACTTGGCAGACTATTTCTGTCAACAATATAAC 

AGGTATCCGTACACGTCCGGAGGGGGGACCAAGCTGGAGATC [SEQ ID NO:922] 

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

25 comprises a heavy chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:144. The nucleic acid sequence encoding the amino acid 

sequence of SEQ ID NO:144 is set forth in SEQ ID NO:142.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises a light chain variable region comprising amino acids having the sequence 

30 set forth in SEQ ID NO:143. The nucleic acid sequence encoding the amino acid 

sequence of SEQ ID NO:143 is set forth in SEQ ID NO:141.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises a heavy chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:216. The nucleic acid sequence encoding the amino acid 

35 sequence of SEQ ID NO:216 is set forth in SEQ ID NO:214.
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In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises a light chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:215. The nucleic acid sequence encoding the amino acid 

sequence of SEQ ID NO:215 is set forth in SEQ ID NO:213.  

5 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises a heavy chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:220. The nucleic acid sequence encoding the amino acid 

sequence of SEQ ID NO:220 is set forth in SEQ ID NO:218.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

10 comprises a light chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:219. The nucleic acid sequence encoding the amino acid 

sequence of SEQ ID NO:219 is set forth in SEQ ID NO:217.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises a heavy chain variable region comprising amino acids having the sequence 

15 set forth in SEQ ID NO:236. The nucleic acid sequence encoding the amino acid 

sequence of SEQ ID NO:236 is set forth in SEQ ID NO:234.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises a light chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:235. The nucleic acid sequence encoding the amino acid 

20 sequence of SEQ ID NO:235 is set forth in SEQ ID NO:232.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises a heavy chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:268. The nucleic acid sequence encoding the amino acid 

sequence of SEQ ID NO:268 is set forth in SEQ ID NO:266.  

25 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises a light chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:267. The nucleic acid sequence encoding the amino acid 

sequence of SEQ ID NO:267 is set forth in SEQ ID NO:265.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

30 comprises a heavy chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:172. The nucleic acid sequence encoding the amino acid 

sequence of SEQ ID NO:172 is set forth in SEQ ID NO:170.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv)
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comprises a light chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:171. The nucleic acid sequence encoding the amino acid 

sequence of SEQ ID NO:171 is set forth in SEQ ID NO:169.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

5 comprises a heavy chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:116. The nucleic acid sequence encoding the amino acid 

sequence of SEQ ID NO:116 is set forth in SEQ ID NO:114.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises a light chain variable region comprising amino acids having the sequence 

10 set forth in SEQ ID NO:115. The nucleic acid sequence encoding the amino acid 

sequence of SEQ ID NO:115 is set forth in SEQ ID NO:113.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising an amino acid sequence 

selected from the group consisting of SEQ ID NO:3, SEQ ID NO:7, SEQ ID NO:11, 

15 SEQ ID NO:15, SEQ ID NO:19, SEQ ID NO:23, SEQ ID NO:27, SEQ ID NO:31, 

SEQ ID NO:35, SEQ ID NO:39, SEQ ID NO:43, SEQ ID NO:47, SEQ ID NO:51, 

SEQ ID NO:55, SEQ ID NO:59, SEQ ID NO:63, SEQ ID NO:67, SEQ ID NO:71, 

SEQ ID NO:75, SEQ ID NO:79, SEQ ID NO:83, SEQ ID NO:87, SEQ ID NO:91, 

SEQ ID NO:95, SEQ ID NO:99, SEQ ID NO:103, SEQ ID NO:107, SEQ ID NO:111, 

20 SEQ ID NO:115, SEQ ID NO:119, SEQ ID NO:123, SEQ ID NO:127, SEQ ID 

NO:131, SEQ ID NO:135, SEQ ID NO:139, SEQ ID NO:143, SEQ ID NO:147, SEQ 

ID NO:151, SEQ ID NO:155, SEQ ID NO:159, SEQ ID NO:163, SEQ ID NO:167, 

SEQ ID NO:171, SEQ ID NO:175, SEQ ID NO:179, SEQ ID NO:183, SEQ ID 

NO:187, SEQ ID NO:191, SEQ ID NO:195, SEQ ID NO:199, SEQ ID NO:203, SEQ 

25 ID NO:207, SEQ ID NO:211, SEQ ID NO:215, SEQ ID NO:219, SEQ ID NO:223, 

SEQ ID NO:227, SEQ ID NO:231, SEQ ID NO:235, SEQ ID NO:239, SEQ ID 

NO:243, SEQ ID NO:247, SEQ ID NO:251, SEQ ID NO:255, SEQ ID NO:259, SEQ 

ID NO:263, SEQ ID NO:267, SEQ ID NO:271, SEQ ID NO:275, SEQ ID NO:279, 

SEQ ID NO:283, SEQ ID NO:287, SEQ ID NO:291, SEQ ID NO:295, SEQ ID 

30 NO:299, SEQ ID NO:303, SEQ ID NO:917, SEQ ID NO:921 and (b) a heavy chain 

variable region comprising an amino acid sequence selected from the group consisting 

of SEQ ID NO:4, SEQ ID NO:8, SEQ ID NO:12, SEQ ID NO:16, SEQ ID NO:20, 

SEQ ID NO:24, SEQ ID NO:28, SEQ ID NO:32, SEQ ID NO:36, SEQ ID NO:40,
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SEQ ID NO:44, SEQ ID NO:48, SEQ ID NO:52, SEQ ID NO:56, SEQ ID NO:60, 

SEQ ID NO:64, SEQ ID NO:68, SEQ ID NO:72, SEQ ID NO:76, SEQ ID NO:80, 

SEQ ID NO:84, SEQ ID NO:88, SEQ ID NO:92, SEQ ID NO:96, SEQ ID NO:100, 

SEQ ID NO:104, SEQ ID NO:108, SEQ ID NO:112, SEQ ID NO:116, SEQ ID 

5 NO:120, SEQ ID NO:124, SEQ ID NO:128, SEQ ID NO:132, SEQ ID NO:136, SEQ 

ID NO:140, SEQ ID NO:144, SEQ ID NO:148, SEQ ID NO:152, SEQ ID NO:156, 

SEQ ID NO:160, SEQ ID NO:164, SEQ ID NO:168, SEQ ID NO:172, SEQ ID 

NO:176, SEQ ID NO:180, SEQ ID NO:184, SEQ ID NO:188, SEQ ID NO:192, SEQ 

ID NO:196, SEQ ID NO:200, SEQ ID NO:204, SEQ ID NO:208, SEQ ID NO:212, 

10 SEQ ID NO:216, SEQ ID NO:220, SEQ ID NO:224, SEQ ID NO:228, SEQ ID 

NO:232, SEQ ID NO:236, SEQ ID NO:240, SEQ ID NO:244, SEQ ID NO:248, SEQ 

ID NO:252, SEQ ID NO:256, SEQ ID NO:260, SEQ ID NO:264, SEQ ID NO:268, 

SEQ ID NO:272, SEQ ID NO:276, SEQ ID NO:280, SEQ ID NO:284, SEQ ID 

NO:288, SEQ ID NO:292, SEQ ID NO:296, SEQ ID NO:300, SEQ ID NO:304, SEQ 

15 ID NO:917 and SEQ ID NO:921, wherein the extracellular binding domain binds to 

an FcRL5 polypeptide.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:3, and (b) a heavy chain variable region comprising amino 

20 acids having a sequence set forth in SEQ ID NO:4.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:7, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:8.  

25 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:11, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:12.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

30 comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:15, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:16.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv)
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comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:19, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:20.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

5 comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:23, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:24.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

10 set forth in SEQ ID NO:27, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:28.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:31, and (b) a heavy chain variable region comprising amino 

15 acids having a sequence set forth in SEQ ID NO:32.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:35, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:36.  

20 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:39, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:40.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

25 comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:43, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:44.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

30 set forth in SEQ ID NO:47, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:48.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence
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set forth in SEQ ID NO:51, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:52.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

5 set forth in SEQ ID NO:55, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:56.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:59, and (b) a heavy chain variable region comprising amino 

10 acids having a sequence set forth in SEQ ID NO:60.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:63, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:64.  

15 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:67, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:68.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

20 comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:71, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:72.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

25 set forth in SEQ ID NO:75, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:76.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:79, and (b) a heavy chain variable region comprising amino 

30 acids having a sequence set forth in SEQ ID NO:80.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:83, and (b) a heavy chain variable region comprising amino
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acids having a sequence set forth in SEQ ID NO:84.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:87, and (b) a heavy chain variable region comprising amino 

5 acids having a sequence set forth in SEQ ID NO:88.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:91, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:92.  

10 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:95, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:96.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

15 comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:99, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:100.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

20 set forth in SEQ ID NO:103, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:104.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:107, and (b) a heavy chain variable region comprising amino 

25 acids having a sequence set forth in SEQ ID NO:108.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:111, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:112.  

30 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:115, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:116.
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In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:119, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:120.  

5 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:123, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:124.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

10 comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:127, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:128.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

15 set forth in SEQ ID NO:131, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:132.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:135, and (b) a heavy chain variable region comprising amino 

20 acids having a sequence set forth in SEQ ID NO:136.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:139, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:140.  

25 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:143, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:144.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

30 comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:147, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:148.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv)
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comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:151, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:152.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

5 comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:155, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:156.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

10 set forth in SEQ ID NO:159, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:160.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:163, and (b) a heavy chain variable region comprising amino 

15 acids having a sequence set forth in SEQ ID NO:164.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:167, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:168.  

20 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:171, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:172.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

25 comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:175, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:176.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

30 set forth in SEQ ID NO:179, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:180.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence
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set forth in SEQ ID NO:183, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:184.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

5 set forth in SEQ ID NO:187, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:188.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:191, and (b) a heavy chain variable region comprising amino 

10 acids having a sequence set forth in SEQ ID NO:192.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:195, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:196.  

15 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:199, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:200.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

20 comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:203, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:204.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

25 set forth in SEQ ID NO:207, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:208.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:211, and (b) a heavy chain variable region comprising amino 

30 acids having a sequence set forth in SEQ ID NO:212.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:215, and (b) a heavy chain variable region comprising amino
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acids having a sequence set forth in SEQ ID NO:216.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:219, and (b) a heavy chain variable region comprising amino 

5 acids having a sequence set forth in SEQ ID NO:220.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:223, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:224.  

10 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:227, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:228.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

15 comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:231, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:232.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

20 set forth in SEQ ID NO:235, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:236.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:239, and (b) a heavy chain variable region comprising amino 

25 acids having a sequence set forth in SEQ ID NO:240.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:243, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:244.  

30 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:247, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:248.
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In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:251, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:252.  

5 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:255, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:256.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

10 comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:259, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:260.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

15 set forth in SEQ ID NO:263, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:264.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:267, and (b) a heavy chain variable region comprising amino 

20 acids having a sequence set forth in SEQ ID NO:268.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:271, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:272.  

25 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:275, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:276.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

30 comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:279, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:280.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv)
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comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:283, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:284.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

5 comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:287, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:288.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

10 set forth in SEQ ID NO:291, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:292.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:279, and (b) a heavy chain variable region comprising amino 

15 acids having a sequence set forth in SEQ ID NO:280.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:283, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:284.  

20 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:287, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:288.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

25 comprises (a) a light chain variable region comprising amino acids having a sequence 

set forth in SEQ ID NO:291, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:292.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

30 set forth in SEQ ID NO:295, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:296.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence
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set forth in SEQ ID NO:299, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:300.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising amino acids having a sequence 

5 set forth in SEQ ID NO:303, and (b) a heavy chain variable region comprising amino 

acids having a sequence set forth in SEQ ID NO:304.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region comprising amino acids having the 

sequence set forth in SEQ ID NO:915, and (b) a light chain variable region 

10 comprising amino acids having the sequence set forth in SEQ ID NO:917.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region comprising amino acids having the 

sequence set forth in SEQ ID NO:919, and (b) a light chain variable region 

comprising amino acids having the sequence set forth in SEQ ID NO:921.  

15 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises heavy and light chain variable regions comprising amino acid sequences 

that are homologous to the amino acid sequences described herein and as disclosed in 

Tables 1-76. For example, and not by way of limitation, the extracellular antigen

binding domain (e.g., scFv) comprises a light chain variable region comprising an 

20 amino acid sequence that is at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 

88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% homologous to 

an amino acid sequence selected from the group consisting of SEQ ID NO:3, SEQ ID 

NO:7, SEQ ID NO:11, SEQ ID NO:15, SEQ ID NO:19, SEQ ID NO:23, SEQ ID 

NO:27, SEQ ID NO:31, SEQ ID NO:35, SEQ ID NO:39, SEQ ID NO:43, SEQ ID 

25 NO:47, SEQ ID NO:51, SEQ ID NO:55, SEQ ID NO:59, SEQ ID NO:63, SEQ ID 

NO:67, SEQ ID NO:71, SEQ ID NO:75, SEQ ID NO:79, SEQ ID NO:83, SEQ ID 

NO:87, SEQ ID NO:91, SEQ ID NO:95, SEQ ID NO:99, SEQ ID NO:103, SEQ ID 

NO:107, SEQ ID NO:111, SEQ ID NO:115, SEQ ID NO:119, SEQ ID NO:123, SEQ 

ID NO:127, SEQ ID NO:131, SEQ ID NO:135, SEQ ID NO:139, SEQ ID NO:143, 

30 SEQ ID NO:147, SEQ ID NO:151, SEQ ID NO:155, SEQ ID NO:159, SEQ ID 

NO:163, SEQ ID NO:167, SEQ ID NO:171, SEQ ID NO:175, SEQ ID NO:179, SEQ 

ID NO:183, SEQ ID NO:187, SEQ ID NO:191, SEQ ID NO:195, SEQ ID NO:199, 

SEQ ID NO:203, SEQ ID NO:207, SEQ ID NO:211, SEQ ID NO:215, SEQ ID
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NO:219, SEQ ID NO:223, SEQ ID NO:227, SEQ ID NO:231, SEQ ID NO:235, SEQ 

ID NO:239, SEQ ID NO:243, SEQ ID NO:247, SEQ ID NO:251, SEQ ID NO:255, 

SEQ ID NO:259, SEQ ID NO:263, SEQ ID NO:267, SEQ ID NO:271, SEQ ID 

NO:275, SEQ ID NO:279, SEQ ID NO:283, SEQ ID NO:287, SEQ ID NO:291, SEQ 

5 ID NO:295, SEQ ID NO:299, SEQ ID NO:303, SEQ ID NO:917 and SEQ ID 

NO:921.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises a heavy chain variable region comprising an amino acid sequence that is at 

least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 

10 94%, 95%, 96%, 97%, 98% or 99% homologous to an amino acid sequence selected 

from the group consisting of SEQ ID NO:4, SEQ ID NO:8, SEQ ID NO:12, SEQ ID 

NO:16, SEQ ID NO:20, SEQ ID NO:24, SEQ ID NO:28, SEQ ID NO:32, SEQ ID 

NO:36, SEQ ID NO:40, SEQ ID NO:44, SEQ ID NO:48, SEQ ID NO:52, SEQ ID 

NO:56, SEQ ID NO:60, SEQ ID NO:64, SEQ ID NO:68, SEQ ID NO:72, SEQ ID 

15 NO:76, SEQ ID NO:80, SEQ ID NO:84, SEQ ID NO:88, SEQ ID NO:92, SEQ ID 

NO:96, SEQ ID NO:100, SEQ ID NO:104, SEQ ID NO:108, SEQ ID NO:112, SEQ 

ID NO:116, SEQ ID NO:120, SEQ ID NO:124, SEQ ID NO:128, SEQ ID NO:132, 

SEQ ID NO:136, SEQ ID NO:140, SEQ ID NO:144, SEQ ID NO:148, SEQ ID 

NO:152, SEQ ID NO:156, SEQ ID NO:160, SEQ ID NO:164, SEQ ID NO:168, SEQ 

20 ID NO:172, SEQ ID NO:176, SEQ ID NO:180, SEQ ID NO:184, SEQ ID NO:188, 

SEQ ID NO:192, SEQ ID NO:196, SEQ ID NO:200, SEQ ID NO:204, SEQ ID 

NO:208, SEQ ID NO:212, SEQ ID NO:216, SEQ ID NO:220, SEQ ID NO:224, SEQ 

ID NO:228, SEQ ID NO:232, SEQ ID NO:236, SEQ ID NO:240, SEQ ID NO:244, 

SEQ ID NO:248, SEQ ID NO:252, SEQ ID NO:256, SEQ ID NO:260, SEQ ID 

25 NO:264, SEQ ID NO:268, SEQ ID NO:272, SEQ ID NO:276, SEQ ID NO:280, SEQ 

ID NO:284, SEQ ID NO:288, SEQ ID NO:292, SEQ ID NO:296, SEQ ID NO:300, 

SEQ ID NO:304, SEQ ID NO:915 and SEQ ID NO:919.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising an amino acid sequence that is 

30 at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 

93%, 94%, 95%, 96%, 97%, 98% or 99% homologous to an amino acid sequence 

selected from the group consisting of SEQ ID NO:3, SEQ ID NO:7, SEQ ID NO:11, 

SEQ ID NO:15, SEQ ID NO:19, SEQ ID NO:23, SEQ ID NO:27, SEQ ID NO:31,
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SEQ ID NO:35, SEQ ID NO:39, SEQ ID NO:43, SEQ ID NO:47, SEQ ID NO:51, 

SEQ ID NO:55, SEQ ID NO:59, SEQ ID NO:63, SEQ ID NO:67, SEQ ID NO:71, 

SEQ ID NO:75, SEQ ID NO:79, SEQ ID NO:83, SEQ ID NO:87, SEQ ID NO:91, 

SEQ ID NO:95, SEQ ID NO:99, SEQ ID NO:103, SEQ ID NO:107, SEQ ID NO:111, 

5 SEQ ID NO:115, SEQ ID NO:119, SEQ ID NO:123, SEQ ID NO:127, SEQ ID 

NO:131, SEQ ID NO:135, SEQ ID NO:139, SEQ ID NO:143, SEQ ID NO:147, SEQ 

ID NO:151, SEQ ID NO:155, SEQ ID NO:159, SEQ ID NO:163, SEQ ID NO:167, 

SEQ ID NO:171, SEQ ID NO:175, SEQ ID NO:179, SEQ ID NO:183, SEQ ID 

NO:187, SEQ ID NO:191, SEQ ID NO:195, SEQ ID NO:199, SEQ ID NO:203, SEQ 

10 ID NO:207, SEQ ID NO:211, SEQ ID NO:215, SEQ ID NO:219, SEQ ID NO:223, 

SEQ ID NO:227, SEQ ID NO:231, SEQ ID NO:235, SEQ ID NO:239, SEQ ID 

NO:243, SEQ ID NO:247, SEQ ID NO:251, SEQ ID NO:255, SEQ ID NO:259, SEQ 

ID NO:263, SEQ ID NO:267, SEQ ID NO:271, SEQ ID NO:275, SEQ ID NO:279, 

SEQ ID NO:283, SEQ ID NO:287, SEQ ID NO:291, SEQ ID NO:295, SEQ ID 

15 NO:299, SEQ ID NO:303, SEQ ID NO:917 and SEQ ID NO:921; and (b) a heavy 

chain variable region comprising an amino acid sequence that is at least 80%, 81%, 

82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 

96%, 97%, 98% or 99% homologous to an amino acid sequence selected from the 

group consisting of SEQ ID NO:4, SEQ ID NO:8, SEQ ID NO:12, SEQ ID NO:16, 

20 SEQ ID NO:20, SEQ ID NO:24, SEQ ID NO:28, SEQ ID NO:32, SEQ ID NO:36, 

SEQ ID NO:40, SEQ ID NO:44, SEQ ID NO:48, SEQ ID NO:52, SEQ ID NO:56, 

SEQ ID NO:60, SEQ ID NO:64, SEQ ID NO:68, SEQ ID NO:72, SEQ ID NO:76, 

SEQ ID NO:80, SEQ ID NO:84, SEQ ID NO:88, SEQ ID NO:92, SEQ ID NO:96, 

SEQ ID NO:100, SEQ ID NO:104, SEQ ID NO:108, SEQ ID NO:112, SEQ ID 

25 NO:116, SEQ ID NO:120, SEQ ID NO:124, SEQ ID NO:128, SEQ ID NO:132, SEQ 

ID NO:136, SEQ ID NO:140, SEQ ID NO:144, SEQ ID NO:148, SEQ ID NO:152, 

SEQ ID NO:156, SEQ ID NO:160, SEQ ID NO:164, SEQ ID NO:168, SEQ ID 

NO:172, SEQ ID NO:176, SEQ ID NO:180, SEQ ID NO:184, SEQ ID NO:188, SEQ 

ID NO:192, SEQ ID NO:196, SEQ ID NO:200, SEQ ID NO:204, SEQ ID NO:208, 

30 SEQ ID NO:212, SEQ ID NO:216, SEQ ID NO:220, SEQ ID NO:224, SEQ ID 

NO:228, SEQ ID NO:232, SEQ ID NO:236, SEQ ID NO:240, SEQ ID NO:244, SEQ 

ID NO:248, SEQ ID NO:252, SEQ ID NO:256, SEQ ID NO:260, SEQ ID NO:264, 

SEQ ID NO:268, SEQ ID NO:272, SEQ ID NO:276, SEQ ID NO:280, SEQ ID
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NO:284, SEQ ID NO:288, SEQ ID NO:292, SEQ ID NO:296, SEQ ID NO:300, SEQ 

ID NO:304, SEQ ID NO:915 and SEQ ID NO:919.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising an amino acid sequence that is 

5 at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 

93%, 94%, 95%, 96%, 97%, 98% or 99% homologous to the amino acid sequence set 

forth in SEQ ID NO:143, and (b) a heavy chain variable region comprising an amino 

acid sequence that is at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 

89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% homologous to the 

10 amino acid sequence set forth in SEQ ID NO:144, wherein the extracellular antigen

binding domain binds to an FcRL5 polypeptide.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising an amino acid sequence that is 

at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 

15 93%, 94%, 95%, 96%, 97%, 98% or 99% homologous to the amino acid sequence set 

forth in SEQ ID NO:215, and (b) a heavy chain variable region comprising an amino 

acid sequence that is at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 

89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% homologous to the 

amino acid sequence set forth in SEQ ID NO:216, wherein the extracellular antigen

20 binding domain binds to an FcRL5 polypeptide.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising an amino acid sequence that is 

at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 

93%, 94%, 95%, 96%, 97%, 98% or 99% homologous to the amino acid sequence set 

25 forth in SEQ ID NO:219, and (b) a heavy chain variable comprising an amino acid 

sequence that is at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 

90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% homologous to the amino 

acid sequence set forth in SEQ ID NO:220, wherein the extracellular antigen-binding 

domain binds to an FcRL5 polypeptide.  

30 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable comprising an amino acid sequence that is at least 

80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 

94%, 95%, 96%, 97%, 98% or 99% homologous to the amino acid sequence set forth
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in SEQ ID NO:235, and (b) a heavy chain variable region comprising an amino acid 

sequence that is at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 

90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% homologous to the amino 

acid sequence set forth in SEQ ID NO:236, wherein the extracellular antigen-binding 

5 domain binds to an FcRL5 polypeptide.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a light chain variable region comprising an amino acid sequence that is 

at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 

93%, 94%, 95%, 96%, 97%, 98% or 99% homologous to the amino acid sequence set 

10 forth in SEQ ID NO:267, and (b) a heavy chain variable region comprising an amino 

acid sequence that is at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 

89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% homologous to the 

amino acid sequence set forth in SEQ ID NO:268, wherein the extracellular antigen

binding domain binds to an FcRL5 polypeptide.  

15 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region comprising an amino acid sequence that 

is at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 

93%, 94%, 95%, 96%, 97%, 98% or 99% homologous to the amino acid sequence set 

forth in SEQ ID NO:915, and (b) a light chain variable region comprising an amino 

20 acid sequence that is at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 

89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% homologous to the 

amino acid sequence set forth in SEQ ID NO:917, wherein the extracellular antigen

binding domain binds to an FcRL5 polypeptide.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

25 comprises (a) a heavy chain variable region comprising an amino acid sequence that 

is at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 

93%, 94%, 95%, 96%, 97%, 98% or 99% homologous to the amino acid sequence set 

forth in SEQ ID NO:919, and (b) a light chain variable region comprising an amino 

acid sequence that is at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 

30 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% homologous to the 

amino acid sequence set forth in SEQ ID NO:921, wherein the extracellular antigen

binding domain binds to an FcRL5 polypeptide.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv)
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comprises (a) a light chain variable comprising an amino acid sequence that is at least 

80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 

94%, 95%, 96%, 97%, 98% or 99% homologous to the amino acid sequence set forth 

in SEQ ID NO:115, and (b) a heavy chain variable region comprising an amino acid 

5 sequence that is at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 

90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% homologous to the amino 

acid sequence set forth in SEQ ID NO:116, wherein the extracellular antigen-binding 

domain binds to an FcRL5 polypeptide.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

10 comprises (a) a light chain variable comprising an amino acid sequence that is at least 

80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 

94%, 95%, 96%, 97%, 98% or 99% homologous to the amino acid sequence set forth 

in SEQ ID NO:171, and (b) a heavy chain variable region comprising an amino acid 

sequence that is at least 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 

15 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98% or 99% homologous to the amino 

acid sequence set forth in SEQ ID NO:172, wherein the extracellular antigen-binding 

domain binds to an FcRL5 polypeptide.  

An extracellular antigen-binding domain (e.g., scFv) comprising VH and/or VL 

regions having high (i.e., 80% or greater) homology to the VH and VL regions of the 

20 sequences set forth above, can be obtained by mutagenesis (e.g., site-directed or PCR

mediated mutagenesis), followed by testing of the encoded altered scFv for retained 

function (i.e., the binding affinity) using the binding assays described herein. In 

certain embodiments, a VL sequence having at least 90%, 91%, 92%, 93%, 94%, 95%, 

96%, 97%, 98% or 99% identity contains substitutions (e.g., conservative 

25 substitutions to generate conservative modifications of a sequence), insertions or 

deletions relative to the reference sequence, but an extracellular antigen-binding 

domain (e.g., scFv) comprising that sequence retains the ability to bind to FcRL5. In 

certain embodiments, a VH sequence having at least 90%, 91%, 92%, 93%, 94%, 

95%, 96%, 97%, 98%, or 99% identity contains substitutions (e.g., conservative 

30 substitutions), insertions or deletions relative to the reference sequence, but an 

extracellular antigen-binding domain (e.g., scFv) comprising that sequence retains the 

ability to bind to FcRL5. In certain embodiments, a total of about 1 to about 10 

amino acids have been substituted, inserted and/or deleted in the disclosed sequences.
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For example, and not by way of limitation, a VH sequence or a VL sequence, can have 

up to about one, up to about two, up to about three, up to about four, up to about five, 

up to about six, up to about seven, up to about eight, up to about nine or up to about 

ten amino acid residues that are modified and/or substituted. Non-limiting examples 

5 of conservative modifications are provided below, e.g., within Table 231.  

The presently disclosed subject matter further provides extracellular antigen

binding domains (e.g., scFv) that comprise heavy chain variable region and light 

chain variable region CDRs, e.g., CDR1s, CDR2s and CDR3s, as disclosed herein in 

Tables 229 and 230. The CDR regions are delineated using the Kabat system (Kabat, 

10 E. A., et al. (1991) Sequences of Proteins of Immunological Interest, Fifth Edition, 

U.S. Department of Health and Human Services, NIH Publication No. 91-3242). The 

present disclosure further provides extracellular antigen-binding domains (e.g., scFv) 

that comprise conservative modifications of the antibody sequences disclosed herein.  

For example, and not by way of limitation, an extracellular antigen-binding domains 

15 (e.g., scFv) of the presently disclosed subject matter comprises a heavy chain variable 

region comprising CDR1, CDR2 and CDR3 sequences and a light chain variable 

region comprising CDR1, CDR2 and CDR3 sequences, wherein one or more of these 

CDR sequences comprise specified amino acid sequences disclosed herein, or 

conservative modifications thereof, and wherein the extracellular antigen-binding 

20 domains retain the desired functional properties. See Tables 229 and 230.  

In certain embodiments, the presently disclosed subject matter provides an 

extracellular antigen-binding domain (e.g., scFv) comprising a light chain variable 

region, wherein the light chain variable region comprises: (a) a CDR1 comprising an 

amino acid sequence selected from the group consisting of SEQ ID NOs: 312, 3118, 

25 324, 329, 338,343, 348, 352, 357,363, 369, 381, 390,397,401,406,416,423,428, 

433,447, 460,468, 474, 477, 483,490, 498, 503, 508,518, 533, 540,544,547, 556, 

562, 568, 571, 580, 585, 588, 926 and 932, and conservative modifications thereof; 

(b) a CDR2 comprising an amino acid sequence selected from the group consisting of 

SEQ ID NOs:313, 319, 330, 344, 349, 358, 364, 370, 382, 385, 391, 398, 409, 417, 

30 429,434, 438,448, 454, 461, 469,478, 484, 487, 504,513, 523, 534,429,448, 548, 

557, 563, 572, 575, 586, 927 and 933, and conservative modifications thereof; and (c) 

a CDR3 comprising an amino acid sequence selected from the group consisting of 

SEQ ID NOs: 314, 320, 325, 331, 339, 345, 350, 353, 359, 365, 371, 377, 383, 386,
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392, 395, 399,402, 407, 410, 414,418, 419, 424, 430,435, 439, 443,449,452, 455, 

457,462, 465,470, 479, 485, 488,491, 493, 495, 499,505, 509, 514,519,524, 528, 

530, 531, 535, 541, 542, 545, 549, 554, 558, 564, 569, 573, 576, 581, 592, 928 and 

934, and conservative modifications thereof.  

5 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises a heavy chain variable region, wherein the heavy chain variable region 

comprises: (a) a CDR1 comprising an amino acid sequence selected from the group 

consisting of SEQ ID NOs: 309, 315, 321, 326, 332, 335, 340, 346, 354, 360, 366, 

372,378, 387,393,403,411,420,425,436,440,444,471,480, 500,510,515, 520, 

10 525, 537, 551, 559, 565, 582, 589, 923 and 929 and conservative modifications 

thereof; (b) a CDR2 comprising an amino acid sequence selected from the group 

consisting of SEQ ID NOs: 310, 316, 322, 327, 333, 336, 341, 355, 361, 367, 373, 

379,388,404,412,421,426,431,441,445,450,466,472,475,481,496,501, 506, 

511, 516, 521, 526, 538, 552, 560, 566, 583, 590, 924 and 930 and conservative 

15 modifications thereof; and (c) a CDR3 comprising an amino acid sequence selected 

from the group consisting of SEQ ID NOs: 311, 317, 323, 328, 334, 337, 342, 347, 

351, 356, 362,368, 374, 376, 380,384, 389, 394, 396,400,405,408,412,415,422, 

427, 432, 437,442, 446, 451, 453,456, 458, 459, 463, 464, 467, 473,476,482, 486, 

489, 492, 494,497, 502, 507, 512,517, 522, 527, 529, 532, 536, 539,543,546, 550, 

20 553, 555, 561, 567, 570, 574, 577, 578, 579, 584, 578, 587, 591, 925 and 931, and 

conservative modifications thereof.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR1 comprising the amino acid 

sequence of SEQ ID NO:411 or conservative modifications thereof; (b) a heavy chain 

25 variable region CDR2 comprising the amino acid sequence of SEQ ID NO:412 or 

conservative modifications thereof; and (c) a heavy chain variable region CDR3 

comprising the amino acid sequence of SEQ ID NO:463 or conservative 

modifications thereof. In certain embodiments, the extracellular antigen-binding 

domain (e.g., scFv) comprises (a) a light chain variable region CDR1 comprising the 

30 amino acid sequence of SEQ ID NO:318 or conservative modifications thereof; (b) a 

light chain variable region CDR2 comprising the amino acid sequence of SEQ ID 

NO:319 or conservative modifications thereof; and (c) a light chain variable region 

CDR3 comprising the amino acid sequence of SEQ ID NO:419 or conservative
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modifications thereof.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR1 comprising the amino acid 

sequence of SEQ ID NO:515 or conservative modifications thereof; (b) a heavy chain 

5 variable region CDR2 comprising the amino acid sequence of SEQ ID NO:516 or 

conservative modifications thereof; and (c) a heavy chain variable region CDR3 

comprising the amino acid sequence of SEQ ID NO:517 or conservative 

modifications thereof. In certain embodiments, the extracellular antigen-binding 

domain (e.g., scFv) comprises (a) a light chain variable region CDR1 comprising the 

10 amino acid sequence of SEQ ID NO:318 or conservative modifications thereof; (b) a 

light chain variable region CDR2 comprising the amino acid sequence of SEQ ID 

NO:319 or conservative modifications thereof; and (c) a light chain variable region 

CDR3 comprising the amino acid sequence of SEQ ID NO:531 or conservative 

modifications thereof.  

15 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR1 comprising the amino acid 

sequence of SEQ ID NO:403 or conservative modifications thereof; (b) a heavy chain 

variable region CDR2 comprising the amino acid sequence of SEQ ID NO:404 or 

conservative modifications thereof; and (c) a heavy chain variable region CDR3 

20 comprising the amino acid sequence of SEQ ID NO:532 or conservative 

modifications thereof. In certain embodiments, the extracellular antigen-binding 

domain (e.g., scFv) comprises (a) a light chain variable region CDR1 comprising the 

amino acid sequence of SEQ ID NO:533 or conservative modifications thereof; (b) a 

light chain variable region CDR2 comprising the amino acid sequence of SEQ ID 

25 NO:534 or conservative modifications thereof; and (c) a light chain variable region 

CDR3 comprising the amino acid sequence of SEQ ID NO:535 or conservative 

modifications thereof.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR1 comprising the amino acid 

30 sequence of SEQ ID NO:411 or conservative modifications thereof; (b) a heavy chain 

variable region CDR2 comprising the amino acid sequence of SEQ ID NO:412 or 

conservative modifications thereof; and (c) a heavy chain variable region CDR3 

comprising the amino acid sequence of SEQ ID NO:543 or conservative
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modifications thereof. In certain embodiments, the extracellular antigen-binding 

domain (e.g., scFv) comprises (a) a light chain variable region CDR1 comprising the 

amino acid sequence of SEQ ID NO:544 or conservative modifications thereof; (b) a 

light chain variable region CDR2 comprising the amino acid sequence of SEQ ID 

5 NO:448 or conservative modifications thereof; and (c) a light chain variable region 

CDR3 comprising the amino acid sequence of SEQ ID NO:545 or conservative 

modifications thereof.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR1 comprising the amino acid 

10 sequence of SEQ ID NO:372 or conservative modifications thereof; (b) a heavy chain 

variable region CDR2 comprising the amino acid sequence of SEQ ID NO:475 or 

conservative modifications thereof; and (c) a heavy chain variable region CDR3 

comprising the amino acid sequence of SEQ ID NO:570 or conservative 

modifications thereof. In certain embodiments, the extracellular antigen-binding 

15 domain (e.g., scFv) comprises (a) a light chain variable region CDR1 comprising the 

amino acid sequence of SEQ ID NO:571 or conservative modifications thereof; (b) a 

light chain variable region CDR2 comprising the amino acid sequence of SEQ ID 

NO:572 or conservative modifications thereof; and (c) a light chain variable region 

CDR3 comprising the amino acid sequence of SEQ ID NO:573 or conservative 

20 modifications thereof.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR1 comprising the amino acid 

sequence of SEQ ID NO:440 or conservative modifications thereof; (b) a heavy chain 

variable region CDR2 comprising the amino acid sequence of SEQ ID NO:441 or 

25 conservative modifications thereof; and (c) a heavy chain variable region CDR3 

comprising the amino acid sequence of SEQ ID NO:442 or conservative 

modifications thereof. In certain embodiments, the extracellular antigen-binding 

domain (e.g., scFv) comprises (a) a light chain variable region CDR1 comprising the 

amino acid sequence of SEQ ID NO:329 or conservative modifications thereof; (b) a 

30 light chain variable region CDR2 comprising the amino acid sequence of SEQ ID 

NO:330 or conservative modifications thereof; and (c) a light chain variable region 

CDR3 comprising the amino acid sequence of SEQ ID NO:443 or conservative 

modifications thereof.
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In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR1 comprising the amino acid 

sequence of SEQ ID NO:309 or conservative modifications thereof; (b) a heavy chain 

variable region CDR2 comprising the amino acid sequence of SEQ ID NO:310 or 

5 conservative modifications thereof; and (c) a heavy chain variable region CDR3 

comprising the amino acid sequence of SEQ ID NO:489 or conservative 

modifications thereof. In certain embodiments, the extracellular antigen-binding 

domain (e.g., scFv) comprises (a) a light chain variable region CDR1 comprising the 

amino acid sequence of SEQ ID NO:490 or conservative modifications thereof; (b) a 

10 light chain variable region CDR2 comprising the amino acid sequence of SEQ ID 

NO:313 or conservative modifications thereof; and (c) a light chain variable region 

CDR3 comprising the amino acid sequence of SEQ ID NO:491 or conservative 

modifications thereof.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

15 comprises (a) a heavy chain variable region CDR1 comprising amino acids having the 

sequence set forth in SEQ ID NO:923 or conservative modifications thereof; (b) a 

heavy chain variable region CDR2 comprising amino acids having the sequence set 

forth in SEQ ID NO:924 or conservative modifications thereof; and (c) a heavy chain 

variable region CDR3 comprising amino acids having the sequence set forth in SEQ 

20 ID NO:925 or conservative modifications thereof. In certain embodiments, the 

extracellular antigen-binding domain comprises (a) a light chain variable region 

CDR1 comprising amino acids having the sequence set forth in SEQ ID NO:926 or 

conservative modifications thereof; (b) a light chain variable region CDR2 comprising 

amino acids having the sequence set forth in SEQ ID NO:927 or conservative 

25 modifications thereof; and (c) a light chain variable region CDR3 comprising amino 

acids having the sequence set forth in SEQ ID NO:928 or conservative modifications 

thereof.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR1 comprising amino acids having the 

30 sequence set forth in SEQ ID NO:929 or conservative modifications thereof; (b) a 

heavy chain variable region CDR2 comprising amino acids having the sequence set 

forth in SEQ ID NO:930 or conservative modifications thereof; and (c) a heavy chain 

variable region CDR3 comprising amino acids having the sequence set forth in SEQ
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ID NO:931 or conservative modifications thereof. In certain embodiments, the 

extracellular antigen-binding domain comprises (a) a light chain variable region 

CDR1 comprising amino acids having the sequence set forth in SEQ ID NO:932 or 

conservative modifications thereof; (b) a light chain variable region CDR2 comprising 

5 amino acids having the sequence set forth in SEQ ID NO: 933 or conservative 

modifications thereof; and (c) a light chain variable region CDR3 comprising amino 

acids having the sequence set forth in SEQ ID NO:934 or conservative modifications 

thereof.  

The presently disclosed subject matter provides an extracellular antigen

10 binding domain (e.g., scFv) comprising a heavy chain variable region comprising 

CDR1, CDR2, and CDR3 sequences and a light chain variable region comprising 

CDR1, CDR2, and CDR3 sequences, wherein: (a) the heavy chain variable region 

CDR3 comprises an amino acid sequence selected from the group consisting of SEQ 

ID NOs: 311, 317, 323, 328, 334, 337, 342, 347, 351, 356, 362, 368, 374, 376, 380, 

15 384,389, 394,396,400,405,408,412,415,422,427,432,437,442,446,451,453, 

456,458, 459,463, 464, 467, 473,476, 482, 486, 489,492, 494, 497,502,507, 512, 

517,522, 527,529, 532, 536, 539,543, 546, 550, 553,555, 561, 567,570,574, 577, 

578, 579, 584, 578, 587, 591, 925 and 931, and conservative modifications thereof; 

and (b) the light chain variable region CDR3 comprises an amino acid sequence 

20 selected from the group consisting of SEQ ID NOs: 314, 320, 325, 331, 339, 345, 

350, 353, 359, 365, 371, 377, 383, 386, 392, 395, 399,402, 407, 410,414,418, 419, 

424,430, 435,439, 443, 449, 452,455, 457, 462, 465,470, 479, 485,488,491, 493, 

495,499, 505,509, 514, 519, 524,528, 530, 531, 535,541, 542, 545,549,554, 558, 

564, 569, 573, 576, 581, 592, 928 and 934 and conservative modifications thereof; 

25 wherein the extracellular antigen-binding domain specifically binds to human FcRL5.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR3 comprising the amino acid 

sequence of SEQ ID NO:463 or conservative modifications thereof; and (b) a light 

chain variable region CDR3 comprising the amino acid sequence of SEQ ID NO:419 

30 or conservative modifications thereof; wherein the extracellular antigen-binding 

domain specifically binds FcRL5.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR3 comprising the amino acid
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sequence of SEQ ID NO:517 or conservative modifications thereof; and (b) a light 

chain variable region CDR3 comprising the amino acid sequence of SEQ ID NO:531 

or conservative modifications thereof; wherein the extracellular antigen-binding 

domain specifically binds FcRL5.  

5 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR3 comprising the amino acid 

sequence of SEQ ID NO:532 or conservative modifications thereof; and (b) a light 

chain variable region CDR3 comprising the amino acid sequence of SEQ ID NO:535 

or conservative modifications thereof; wherein the antibody or antigen-binding 

10 fragment thereof specifically binds FcRL5.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR3 comprising the amino acid 

sequence of SEQ ID NO:543 or conservative modifications thereof; and (b) a light 

chain variable region CDR3 comprising the amino acid sequence of SEQ ID NO:545 

15 or conservative modifications thereof; wherein the extracellular antigen-binding 

domain specifically binds FcRL5.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR3 comprising the amino acid 

sequence of SEQ ID NO:570 or conservative modifications thereof; and (b) a light 

20 chain variable region CDR3 comprising the amino acid sequence of SEQ ID NO:573 

or conservative modifications thereof; wherein the antibody or antigen-binding 

fragment thereof specifically binds FcRL5.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR3 comprising amino acids having the 

25 sequence set forth in SEQ ID NO:925 or conservative modifications thereof; and (b) 

and a light chain variable region CDR3 comprising amino acids having the sequence 

set forth in SEQ ID NO:928 or conservative modifications thereof; wherein the 

extracellular antigen-binding domain specifically binds FcRL5.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

30 comprises (a) a heavy chain variable region CDR3 comprising amino acids having the 

sequence set forth in SEQ ID NO:931 or conservative modifications thereof; and (b) a 

light chain variable region CDR3 comprising amino acids having the sequence set 

forth in SEQ ID NO:934 or conservative modifications thereof.
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In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR3 comprising the amino acid 

sequence of SEQ ID NO:442 or conservative modifications thereof; and (b) a light 

chain variable region CDR3 comprising the amino acid sequence of SEQ ID NO:443 

5 or conservative modifications thereof; wherein the extracellular antigen-binding 

domain specifically binds FcRL5.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR3 comprising the amino acid 

sequence of SEQ ID NO:489 or conservative modifications thereof; and (b) a light 

10 chain variable region CDR3 comprising the amino acid sequence of SEQ ID NO:491 

or conservative modifications thereof; wherein the extracellular antigen-binding 

domain specifically binds FcRL5.  

In certain embodiments, the presently disclosed subject matter provides an 

extracellular antigen-binding domain (e.g., scFv) comprising a heavy chain variable 

15 region comprising CDR1, CDR2, and CDR3 sequences and a light chain variable 

region comprising CDR1, CDR2, and CDR3 sequences, wherein: (a) the heavy chain 

variable region CDR1 comprises an amino acid sequence selected from the group 

consisting of SEQ ID NOs: 309, 315, 321, 326, 332, 335, 340, 346, 354, 360, 366, 

372, 378, 387, 393, 403, 411, 420,425, 436, 440, 444, 471,480, 500,510,515, 520, 

20 525, 537, 551, 559, 565, 582, 589, 923 and 929, and conservative modifications 

thereof; (b) the heavy chain variable region CDR2 comprises an amino acid sequence 

selected from the group consisting of SEQ ID NOs: 310, 316, 322, 327, 333, 336, 

341, 355,361, 367, 373, 379, 388,404,412,421,426,431,441,445,450,466,472, 

475, 481, 496, 501, 506, 511, 516, 521, 526, 538, 552, 560, 566, 583, 590, 924 and 

25 930, and conservative modifications thereof; (c) the heavy chain variable region 

CDR3 comprises an amino acid sequence selected from the group consisting of SEQ 

ID NOs: 311, 317, 323, 328, 334, 337, 342, 347, 351, 356, 362, 368, 374, 376, 380, 

384, 389, 394, 396,400, 405, 408,412, 415, 422, 427, 432,437, 442,446,451, 453, 

456, 458,459, 463,464, 467, 473,476, 482, 486, 489, 492,494, 497,502,507, 512, 

30 517, 522,527, 529,532, 536, 539,543, 546, 550, 553, 555,561, 567,570,574, 577, 

578, 579, 584, 578, 587, 591, 925 and 931 and conservative modifications thereof; (d) 

the light chain variable region CDR1 comprises an amino acid sequence selected from 

the group consisting of SEQ ID NOs: 312, 3118, 324, 329, 338, 343, 348, 352, 357,
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363,369, 381,390, 397,401,406,416,423,428,433,447,460,468,474,477,483, 

490,498, 503, 508, 518, 533, 540, 544, 547, 556, 562, 568, 571, 580, 585, 588, 926 

and 932 and conservative modifications thereof; (e) the light chain variable region 

CDR2 comprises an amino acid sequence selected from the group consisting of SEQ 

5 ID NOs:313, 319, 330, 344, 349, 358, 364, 370, 382, 385, 391, 398, 409, 417, 429, 

434,438, 448,454, 461, 469, 478,484, 487, 504, 513,523, 534, 429,448,548, 557, 

563, 572, 575, 586, 927 and 933 and conservative modifications thereof; and (f) the 

light chain variable region CDR3 comprises an amino acid sequence selected from the 

group consisting of SEQ ID NOs: 314, 320, 325, 331, 339, 345, 350, 353, 359, 365, 

10 371, 377, 383, 386, 392, 395, 399,402, 407, 410, 414,418, 419, 424,430,435, 439, 

443,449, 452,455, 457, 462, 465,470, 479, 485, 488,491, 493, 495,499,505, 509, 

514,519, 524,528, 530, 531, 535,541, 542, 545, 549,554, 558, 564,569,573, 576, 

581, 592, 928 and 934 and conservative modifications thereof; wherein the 

extracellular antigen-binding domain specifically binds FcRL5.  

15 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR1 comprising the amino acid 

sequence of SEQ ID NO:411 or conservative modifications thereof; (b) a heavy chain 

variable region CDR2 comprising the amino acid sequence of SEQ ID NO:412 or 

conservative modifications thereof; (c) a heavy chain variable region CDR3 

20 comprising the amino acid sequence of SEQ ID NO:463 or conservative 

modifications thereof; (d) a light chain variable region CDR1 comprising the amino 

acid sequence of SEQ ID NO:318 or conservative modifications thereof; (e) a light 

chain variable region CDR2 comprising the amino acid sequence of SEQ ID NO:319 

or conservative modifications thereof; and (f) a light chain variable region CDR3 

25 comprising the amino acid sequence of SEQ ID NO:419 or conservative 

modifications thereof.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR1 comprising the amino acid 

sequence of SEQ ID NO:515 or conservative modifications thereof; (b) a heavy chain 

30 variable region CDR2 comprising the amino acid sequence of SEQ ID NO:516 or 

conservative modifications thereof; (c) a heavy chain variable region CDR3 

comprising the amino acid sequence of SEQ ID NO:517 or conservative 

modifications thereof; (d) a light chain variable region CDR1 comprising the amino



WO 2016/090337 PCT/US2015/064134 
71 

acid sequence of SEQ ID NO:318 or conservative modifications thereof; (e) a light 

chain variable region CDR2 comprising the amino acid sequence of SEQ ID NO:319 

or conservative modifications thereof; and (f) a light chain variable region CDR3 

comprising the amino acid sequence of SEQ ID NO:531 or conservative 

5 modifications thereof.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR1 comprising the amino acid 

sequence of SEQ ID NO:403 or conservative modifications thereof; (b) a heavy chain 

variable region CDR2 comprising the amino acid sequence of SEQ ID NO:404 or 

10 conservative modifications thereof; (c) a heavy chain variable region CDR3 

comprising the amino acid sequence of SEQ ID NO:532 or conservative 

modifications thereof; (d) a light chain variable region CDR1 comprising the amino 

acid sequence of SEQ ID NO:533 or conservative modifications thereof; (e) a light 

chain variable region CDR2 comprising the amino acid sequence of SEQ ID NO:534 

15 or conservative modifications thereof; and (f) a light chain variable region CDR3 

comprising the amino acid sequence of SEQ ID NO:535 or conservative 

modifications thereof.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR1 comprising the amino acid 

20 sequence of SEQ ID NO:411 or conservative modifications thereof; (b) a heavy chain 

variable region CDR2 comprising the amino acid sequence of SEQ ID NO:412 or 

conservative modifications thereof; (c) a heavy chain variable region CDR3 

comprising the amino acid sequence of SEQ ID NO:543 or conservative 

modifications thereof; (d) a light chain variable region CDR1 comprising the amino 

25 acid sequence of SEQ ID NO:544 or conservative modifications thereof; (e) a light 

chain variable region CDR2 comprising the amino acid sequence of SEQ ID NO:448 

or conservative modifications thereof; and (f) a light chain variable region CDR3 

comprising the amino acid sequence of SEQ ID NO:545 or conservative 

modifications thereof.  

30 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR1 comprising the amino acid 

sequence of SEQ ID NO:372 or conservative modifications thereof; (b) a heavy chain 

variable region CDR2 comprising the amino acid sequence of SEQ ID NO:475 or
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conservative modifications thereof; (c) a heavy chain variable region CDR3 

comprising the amino acid sequence of SEQ ID NO:570 or conservative 

modifications thereof; (d) a light chain variable region CDR1 comprising the amino 

acid sequence of SEQ ID NO:571 or conservative modifications thereof; (e) a light 

5 chain variable region CDR2 comprising the amino acid sequence of SEQ ID NO:572 

or conservative modifications thereof; and (f) a light chain variable region CDR3 

comprising the amino acid sequence of SEQ ID NO:573 or conservative 

modifications thereof.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

10 comprises (a) a heavy chain variable region CDR1 comprising amino acids having the 

sequence set forth in SEQ ID NO:923 or conservative modifications thereof; (b) a 

heavy chain variable region CDR2 comprising amino acids having the sequence set 

forth in SEQ ID NO:924 or conservative modifications thereof; (c) a heavy chain 

variable region CDR3 comprising amino acids having the sequence set forth in SEQ 

15 ID NO:925 or conservative modifications thereof; (d) a light chain variable region 

CDR1 comprising amino acids having the sequence set forth in SEQ ID NO:926 or 

conservative modifications thereof; (e) a light chain variable region CDR2 comprising 

amino acids having the sequence set forth in SEQ ID NO:927 or conservative 

modifications thereof; and (f) and a light chain variable region CDR3 comprising 

20 amino acids having the sequence set forth in SEQ ID NO:928 or conservative 

modifications thereof.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

comprises (a) a heavy chain variable region CDR1 comprising amino acids having the 

sequence set forth in SEQ ID NO:929 or conservative modifications thereof; (b) a 

25 heavy chain variable region CDR2 comprising amino acids having the sequence set 

forth in SEQ ID NO:930 or conservative modifications thereof; (c) a heavy chain 

variable region CDR3 comprising amino acids having the sequence set forth in SEQ 

ID NO:931 or conservative modifications thereof; (d) a light chain variable region 

CDR1 comprising amino acids having the sequence set forth in SEQ ID NO:932 or 

30 conservative modifications thereof; (e) a light chain variable region CDR2 comprising 

amino acids having the sequence set forth in SEQ ID NO:933 or conservative 

modifications thereof, and (f) a light chain variable region CDR3 comprising amino 

acids having the sequence set forth in SEQ ID NO:934 or conservative modifications
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thereof.  

In certain embodiments, a presently disclosed anti-FcRL5 antibody or antigen

binding fragment thereof comprises: (a) a heavy chain variable region CDR1 

comprising the amino acid sequence of SEQ ID NO:440 or conservative 

5 modifications thereof; (b) a heavy chain variable region CDR2 comprising the amino 

acid sequence of SEQ ID NO:441 or conservative modifications thereof; (c) a heavy 

chain variable region CDR3 comprising the amino acid sequence of SEQ ID NO:442 

or conservative modifications thereof; (d) a light chain variable region CDR1 

comprising the amino acid sequence of SEQ ID NO:329 or conservative 

10 modifications thereof; (e) a light chain variable region CDR2 comprising the amino 

acid sequence of SEQ ID NO:330 or conservative modifications thereof; and (f) a 

light chain variable region CDR3 comprising the amino acid sequence of SEQ ID 

NO:443 or conservative modifications thereof.  

In certain embodiments, a presently disclosed anti-FcRL5 antibody or antigen

15 binding fragment thereof comprises: (a) a heavy chain variable region CDR1 

comprising the amino acid sequence of SEQ ID NO:309 or conservative 

modifications thereof; (b) a heavy chain variable region CDR2 comprising the amino 

acid sequence of SEQ ID NO:310 or conservative modifications thereof; (c) a heavy 

chain variable region CDR3 comprising the amino acid sequence of SEQ ID NO:489 

20 or conservative modifications thereof; (d) a light chain variable region CDR1 

comprising the amino acid sequence of SEQ ID NO:490 or conservative 

modifications thereof; (e) a light chain variable region CDR2 comprising the amino 

acid sequence of SEQ ID NO:313 or conservative modifications thereof; and (f) a 

light chain variable region CDR3 comprising the amino acid sequence of SEQ ID 

25 NO:491 or conservative modifications thereof.  

As used herein, the terms "conservative sequence modifications" and 

"conservative modifications" refers to amino acid modifications that do not 

significantly affect or alter the binding characteristics of the presently disclosed CAR 

(e.g., the extracellular antigen-binding domain) comprising the amino acid sequence.  

30 Such conservative modifications include amino acid substitutions, additions and 

deletions. Modifications can be introduced into the human scFv of the presently 

disclosed subject matter by standard techniques known in the art, such as site-directed 

mutagenesis and PCR-mediated mutagenesis. Amino acids can be classified into
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groups according to their physicochemical properties such as charge and polarity.  

Conservative amino acid substitutions are ones in which the amino acid 

residue is replaced with an amino acid within the same group. For example, amino 

acids can be classified by charge: positively-charged amino acids include lysine, 

5 arginine, histidine, negatively-charged amino acids include aspartic acid, glutamic 

acid, neutral charge amino acids include alanine, asparagine, cysteine, glutamine, 

glycine, isoleucine, leucine, methionine, phenylalanine, proline, serine, threonine, 

tryptophan, tyrosine, and valine. In addition, amino acids can be classified by 

polarity: polar amino acids include arginine (basic polar), asparagine, aspartic acid 

10 (acidic polar), glutamic acid (acidic polar), glutamine, histidine (basic polar), lysine 

(basic polar), serine, threonine, and tyrosine; non-polar amino acids include alanine, 

cysteine, glycine, isoleucine, leucine, methionine, phenylalanine, proline, tryptophan, 

and valine. Thus, one or more amino acid residues within a CDR region can be 

replaced with other amino acid residues from the same group and the altered antibody 

15 can be tested for retained function (i.e., the functions set forth in (c) through (1) above) 

using the functional assays described herein. In certain embodiments, no more than 

one, no more than two, no more than three, no more than four, no more than five 

residues within a specified sequence or a CDR region are altered. Exemplary 

conservative amino acid substitutions are shown in Table 231.  

20 

Table 231 

Original Residue Exemplary conservative amino acid Substitutions 

Ala (A) Val; Leu; Ile 

Arg (R) Lys; Gln; Asn 

Asn (N) Gln; His; Asp, Lys; Arg 

Asp (D) Glu; Asn 

Cys (C) Ser; Ala 

Gln (Q) Asn; Glu 

Glu (E) Asp; Gln 

Gly (G) Ala 

His (H) Asn; Gln; Lys; Arg 

Ile (I) Leu; Val; Met; Ala; Phe
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Original Residue Exemplary conservative amino acid Substitutions 

Leu (L) Ile; Val; Met; Ala; Phe 

Lys (K) Arg; Gln; Asn 

Met (M) Leu; Phe; Ile 

Phe (F) Trp; Leu; Val; Ile; Ala; Tyr 

Pro (P) Ala 

Ser (S) Thr 

Thr (T) Val; Ser 

Trp (W) Tyr; Phe 

Tyr (Y) Trp; Phe; Thr; Ser 

Val (V) Ile; Leu; Met; Phe; Ala 

In certain non-limiting embodiments, an extracellular antigen-binding domain 

of the CAR can comprise a linker connecting the heavy chain variable region and 

light chain variable region of the extracellular antigen-binding domain. As used 

5 herein, the term "linker" refers to a functional group (e.g., chemical or polypeptide) 

that covalently attaches two or more polypeptides or nucleic acids so that they are 

connected to one another. As used herein, a "peptide linker" refers to one or more 

amino acids used to couple two proteins together (e.g., to couple VH and VL domains).  

Non-limiting examples of peptide linkers are disclosed in Shen et al., Anal. Chem.  

10 80(6):1910-1917 (2008).  

In one non-limiting example, the linker is a G4S linker that comprises amino 

acids having the sequence set forth in SEQ ID NO:897. In certain embodiments, the 

nucleotide sequence encoding the amino acid sequence of SEQ ID NO:897 is set forth 

in SEQ ID NO:898. In one non-limiting example, the linker comprises amino acids 

15 having the sequence set forth in SEQ ID NO:307. In certain embodiments, the 

nucleotide sequence encoding the amino acid sequence of SEQ ID NO:307 is set forth 

in SEQ ID NO:305.  

In certain embodiments, the linker comprises amino acids having the sequence 

set forth in SEQ ID NO:901 as provided below.  

20 GGGGS [SEQ ID NO:901].  

In certain embodiments, the the linker comprises amino acids having the 

sequence set forth in SEQ ID NO:902 as provided below.
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SGGSGGS [SEQ ID NO:902].  

In certain embodiments, the the linker comprises amino acids having the 

sequence set forth in SEQ ID NO:903 as provided below.  

GGGGSGGGS [SEQ ID NO:903].  

5 In certain embodiments, the the linker comprises amino acids having the 

sequence set forth in SEQ ID NO:904 as provided below.  

GGGGSGGGGS [SEQ ID NO:904].  

In certain embodiments, the the linker comprises amino acids having the 

sequence set forth in SEQ ID NO:905 as provided below.  

10 GGGGSGGGGSGGGGGGGS [SEQ ID NO:905].  

In certain embodiments, the the linker comprises amino acids having the 

sequence set forth in SEQ ID NO:906 as provided below.  

GGGGSGGGGSGGGGSGGGGS [SEQ ID NO:906].  

In certain embodiments, the the linker comprises amino acids having the 

15 sequence set forth in SEQ ID NO:907 as provided below.  

GGGGSGGGGSGGGGSGGGGSGGGGS [SEQ ID NO:907].  

In certain embodiments, the the linker comprises amino acids having the 

sequence set forth in SEQ ID NO:908 as provided below.  

GGGGSGGGGSGGGGSGGGGSGGGGSGGGGS [SEQ ID NO:908].  

20 In certain embodiments, the the linker comprises amino acids having the 

sequence set forth in SEQ ID NO:909 as provided below.  

GGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGGGGS [SEQ ID NO:909].  

In certain embodiments, the the linker comprises amino acids having the 

sequence set forth in SEQ ID NO:910 as provided below.  

25 EPKSCDKTHTCPPCP [SEQ ID NO:910].  

In certain embodiments, the the linker comprises amino acids having the 

sequence set forth in SEQ ID NO:911 as provided below.  

GGGGSGGGSEPKSCDKTHTCPPCP [SEQ ID NO:911].  

In certain embodiments, the the linker comprises amino acids having the 

30 sequence set forth in SEQ ID NO:912 as provided below.  

ELKTPLGDTTHTCPRCPEPKSCDTPPPCPRCPEPKSCDTPPPCPRCPEPKSCDTPPPCPRCP [SEQ 

ID NO:912].  

In certain embodiments, the the linker comprises amino acids having the 

sequence set forth in SEQ ID NO:913 as provided below.  

35 GSGSGS [SEQ ID NO:913].
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In certain embodiments, the the linker comprises amino acids having the 

sequence set forth in SEQ ID NO:914 as provided below.  

AAA [SEQ ID NO:914].  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

5 comprises a heavy chain variable region, a light chain variable region and a linker 

peptide between the heavy chain variable region and the light chain variable region.  

Non-limiting examples of extracellular antigen-binding domains, e.g., scFvs, of the 

present disclosure that comprise a heavy chain variable region, a light chain variable 

region and a linker peptide are disclosed in Tables 77-152. For example, and not by 

10 way of limitation, the extracellular antigen-binding domain comprising a heavy chain 

variable region, a light chain variable region and a linker peptide of the present 

disclosure comprises an amino acid sequence selected from the group consisting of 

SEQ ID NO:594, SEQ ID NO:596, SEQ ID NO:598, SEQ ID NO:600, SEQ ID 

NO:602, SEQ ID NO:604, SEQ ID NO:606, SEQ ID NO:608, SEQ ID NO:610, SEQ 

15 ID NO:612, SEQ ID NO:614, SEQ ID NO:616, SEQ ID NO:618, SEQ ID NO:620, 

SEQ ID NO:622, SEQ ID NO:624, SEQ ID NO:626, SEQ ID NO:628, SEQ ID 

NO:630, SEQ ID NO:632, SEQ ID NO:634, SEQ ID NO:636, SEQ ID NO:638, SEQ 

ID NO:640, SEQ ID NO:642, SEQ ID NO:644, SEQ ID NO:646, SEQ ID NO:648, 

SEQ ID NO:650, SEQ ID NO:652, SEQ ID NO:654, SEQ ID NO:656, SEQ ID 

20 NO:658, SEQ ID NO:660, SEQ ID NO:662, SEQ ID NO:664, SEQ ID NO:666, SEQ 

ID NO:668, SEQ ID NO:670, SEQ ID NO:672, SEQ ID NO:674, SEQ ID NO:676, 

SEQ ID NO:678, SEQ ID NO:680, SEQ ID NO:682, SEQ ID NO:684, SEQ ID 

NO:686, SEQ ID NO:688, SEQ ID NO:690, SEQ ID NO:692, SEQ ID NO:694, SEQ 

ID NO:696, SEQ ID NO:698, SEQ ID NO:700, SEQ ID NO:702, SEQ ID NO:704, 

25 SEQ ID NO:706, SEQ ID NO:708, SEQ ID NO:710, SEQ ID NO:712, SEQ ID 

NO:714, SEQ ID NO:716, SEQ ID NO:718, SEQ ID NO:720, SEQ ID NO:722, SEQ 

ID NO:724, SEQ ID NO:726, SEQ ID NO:728, SEQ ID NO:730, SEQ ID NO:732, 

SEQ ID NO:734, SEQ ID NO:736, SEQ ID NO:738, SEQ ID NO:740, SEQ ID 

NO:742, SEQ ID NO:744 and conservative modifications of (as shown in Tables 77

30 152).  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

having a heavy chain variable region, a light chain variable region and a linker 

peptide comprises the amino acid sequence of SEQ ID NO:650 or conservative
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modifications of.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

having a heavy chain variable region, a light chain variable region and a linker 

peptide comprises the amino acid sequence of SEQ ID NO:664 or conservative 

5 modifications of.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

having a heavy chain variable region, a light chain variable region and a linker 

peptide comprises the amino acid sequence of SEQ ID NO:678 or conservative 

modifications of.  

10 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

having a heavy chain variable region, a light chain variable region and a linker 

peptide comprises the amino acid sequence of SEQ ID NO:700 or conservative 

modifications of.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

15 having a heavy chain variable region, a light chain variable region and a linker 

peptide comprises the amino acid sequence of SEQ ID NO:702 or conservative 

modifications of.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

having a heavy chain variable region, a light chain variable region and a linker 

20 peptide comprises the amino acid sequence of SEQ ID NO:710 or conservative 

modifications of.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

having a heavy chain variable region, a light chain variable region and a linker 

peptide comprises the amino acid sequence of SEQ ID NO:726 or conservative 

25 modifications of.  

In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

having a heavy chain variable region, a light chain variable region and a linker 

peptide comprises the amino acid sequence of SEQ ID NO:650 or conservative 

modifications of.  

30 In certain embodiments, the extracellular antigen-binding domain (e.g., scFv) 

having a heavy chain variable region, a light chain variable region and a linker 

peptide comprises the amino acid sequence of SEQ ID NO:678 or conservative 

modifications of.
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In addition, the extracellular antigen-binding domain can comprise a leader or 

a signal peptide that directs the nascent protein into the endoplasmic reticulum.  

Signal peptide or leader can be essential if the CAR is to be glycosylated and 

anchored in the cell membrane. The signal sequence or leader can be a peptide 

5 sequence (about 5, about 10, about 15, about 20, about 25, or about 30 amino acids 

long) present at the N-terminus of newly synthesized proteins that directs their entry 

to the secretory pathway. In non-limiting examples, the signal peptide is covalently 

joined to the 5' terminus of the extracellular antigen-binding domain. In certain 

embodiments, the signal peptide comprises a CD8 polypeptide comprising amino 

10 acids having the sequence set forth in SEQ ID NO:26 as provided below.  

MALPVTALLLPLALLLHAAR [SEQ ID NO:935] 

The nucleotide sequence encoding the amino acid sequence of SEQ ID NO:935 is set 

forth in SEQ ID NO:936, which is provided below: 

ATGGCTCTCCCAGTGACTGCCCTACTGCTTCCCCTAGCGCTTCTCCTGCATGCAGCTCGT [SEQ ID 

15 NO:936] 

In another embodiment, the signal peptide comprises amino acids having the 

sequence set forth in SEQ ID NO:937 as provided below.  

METDTLLLWVLLLWVPGSTG [SEQ ID NO:937] 

The nucleotide sequence encoding the amino acid sequence of SEQ ID NO:937 is set 

20 forth in SEQ ID NO:938, which is provided below: 

ATGGAAACCGACACCCTGCTGCTGTGGGTGCTGCTGCTGTGGGTGCCAGGATCCACAGGA [SEQ ID 

NO: 938] 

In certain embodiments, the extracellular antigen-binding domain, e.g., the 

human scFv, comprises a heavy chain variable region, a light chain variable region, a 

25 linker peptide between the heavy chain variable region and the light chain variable 

region, and an His-tag and an HA-tag. In certain embodiments, the amino acid 

sequence of the His-tag and HA-tag comprises the amino acid sequence of SEQ ID 

NO:308. The nucleotide sequence encoding SEQ ID NO: 308 is SEQ ID NO: 306.  

In certain embodiments, the extracellular antigen-binding domain, e.g., the 

30 human scFv, binds to a human FcRL5 polypeptide comprising the amino acid 

sequence set forth in SEQ ID NO: 899. In certain embodiments, the extracellular 

antigen-binding domain, e.g., the human scFv, binds to an epitope in domain 9 (e.g., 

amino acids 754-835 of SEQ ID NO:899). In certain embodiments, the extracellular 

antigen-binding domain, e.g., the human scFv, binds to an epitope in domain 8 (e.g.,
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amino acids 658-731 of SEQ ID NO:899). In certain embodiments, the extracellular 

antigen-binding domain, e.g., the human scFv, binds to an epitope within domain 9 

comprising amino acids 829-840 of SEQ ID NO:899. In certain embodiments, the 

extracellular antigen-binding domain, e.g., the human scFv, binds to an epitope within 

5 domain 8 comprising amino acids 657-667 of SEQ ID NO:899. For example, and not 

by way of limitation, the extracellular antigen-binding domain, e.g., the human scFv, 

binds to an epitope comprising the amino acid sequence RSETVTLYITGL (SEQ ID 

NO:964). In certain embodiments, In certain embodiments, an antibody or an 

antigen-binding fragment thereof of the present disclosure binds to an epitope 

10 comprising the amino acid sequence SRPILTFRAPR (SEQ ID NO:965).  

Transmembrane Domain of a CAR 

In certain non-limiting embodiments, the transmembrane domain of the CAR 

comprises a hydrophobic alpha helix that spans at least a portion of the membrane.  

Different transmembrane domains result in different receptor stability. After antigen 

15 recognition, receptors cluster and a signal is transmitted to the cell. In accordance 

with the presently disclosed subject matter, the transmembrane domain of the CAR 

can comprise a CD8 polypeptide, a CD28 polypeptide, a CD3Q polypeptide, a CD4 

polypeptide, a 4-1BB polypeptide, an OX40 polypeptide, an ICOS polypeptide, a 

CTLA-4 polypeptide, a PD-i polypeptide, a LAG-3 polypeptide, a 2B4 polypeptide, a 

20 BTLA polypeptide, a synthetic peptide (not based on a protein associated with the 

immune response), or a combination thereof.  

In certain embodiments, the transmembrane domain of a presently disclosed 

CAR comprises a CD28 polypeptide. The CD28 polypeptide can have an amino acid 

sequence that is at least about 85%, about 90%, about 95%, about 96%, about 97%, 

25 about 98%, about 99% or 100% homologous to the sequence having a NCBI 

Reference No: P10747 or NP_006130 (SEQ ID NO:939), or fragments thereof, and/or 

may optionally comprise up to one or up to two or up to three conservative amino acid 

substitutions. In non-limiting embodiments, the CD28 polypeptide can have an amino 

acid sequence that is a consecutive portion of SEQ ID NO:939 which is at least 20, or 

30 at least 30, or at least 40, or at least 50, and up to 220 amino acids in length.  

Alternatively or additionally, in non-limiting various embodiments, the CD28 

polypeptide has an amino acid sequence of amino acids 1 to 220, 1 to 50, 50 to 100, 

100 to 150, 150 to 200, or 200 to 220 of SEQ ID NO:939. In certain embodiments,



WO 2016/090337 PCT/US2015/064134 
81 

the CAR of the presently disclosed subject matter comprises a transmembrane domain 

comprising a CD28 polypeptide, and an intracellular domain comprising a co

stimulatory signaling region that comprises a CD28 polypeptide. In certain 

embodiments, the CD28 polypeptide comprised in the transmembrane domain and the 

5 intracellular domain has an amino acid sequence of amino acids 114 to 220 of SEQ 

ID NO:939.  

SEQ ID NO:939 is provided below: 

1 MLRLLLALNL FPSIQVTGNK ILVKQSPMLV AYDNAVNLSC KYSYNLFSRE FRASLHKGLD 

61 SAVEVCVVYG NYSQQLQVYS KTGFNCDGKL GNESVTFYLQ NLYVNQTDIY FCKIEVMYPP 

10 121 PYLDNEKSNG TIIHVKGKHL CPSPLFPGPS KPFWVLVVVG GVLACYSLLV TVAFIIFWVR 

181 SKRSRLLHSD YMNMTPRRPG PTRKHYQPYA PPRDFAAYRS [SEQ ID NO:939] 

In accordance with the presently disclosed subject matter, a "CD28 nucleic 

acid molecule" refers to a polynucleotide encoding a CD28 polypeptide. In certain 

embodiments, the CD28 nucleic acid molecule encoding the CD28 polypeptide 

15 comprised in the transmembrane domain and the intracellular domain (e.g., the co

stimulatory signaling region) of the presently disclosed CAR (amino acids 114 to 220 

of SEQ ID NO:939) comprises nucleic acids having the sequence set forth in SEQ ID 

NO:940 as provided below.  

ATTGAAGTTATGTATCCTCCTCCTTACCTAGACAATGAGAAGAGCAATGGAACCATTATCCATGTGAAA 

20 GGGAAACACCTTTGTCCAAGTCCCCTATTTCCCGGACCTTCTAAGCCCTTTTGGGTGCTGGTGGTGGTT 

GGTGGAGTCCTGGCTTGCTATAGCTTGCTAGTAACAGTGGCCTTTATTATTTTCTGGGTGAGGAGTAAG 

AGGAGCAGGCTCCTGCACAGTGACTACATGAACATGACTCCCCGCCGCCCCGGGCCCACCCGCAAGCAT 

TACCAGCCCTATGCCCCACCACGCGACTTCGCAGCCTATCGCTCC [SEQ ID NO:940].  

In certain embodiments, the transmembrane domain of a presently disclosed 

25 CAR comprises a CD8 polypeptide. The CD8 polypeptide can have an amino acid 

sequence that is at least about 85%, about 90%, about 95%, about 96%, about 97%, 

about 98%, about 99% or 100% homologous to the sequence having a NCBI 

Reference No: AAH25715 (SEQ ID NO:960), or fragments thereof, and/or may 

optionally comprise up to one or up to two or up to three conservative amino acid 

30 substitutions. In non-limiting embodiments, the CD8 polypeptide can have an amino 

acid sequence that is a consecutive portion of SEQ ID NO:960 which is at least 20, or 

atleast30,or atleast40,or atleast50,or atleast70,or atleast 100,or atleast 150,or 

at least 200 and up to 235 amino acids in length. Alternatively or additionally, in non

limiting various embodiments, the CD8 polypeptide has an amino acid sequence of
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amino acids I to 235, 1 to 50, 50 to 100, 100 to 150, 150 to 200, 130 to 210, or 200 to 

235 of SEQ ID NO:960. In certain embodiments, the CAR of the presently disclosed 

subject matter comprises a transmembrane domain comprising a CD8 polypeptide. In 

certain embodiments, the CD8 polypeptide comprised in the transmembrane domain 

5 has an amino acid sequence of amino acids 137 to 207 of SEQ ID NO:960.  

SEQ ID NO:960 is provided below: 

1 malpvtalll plalllhaar psqfrvspld rtwnlgetve lkcqvllsnp tsgcswlfqp 

61 rgaaasptfl lylsqnkpka aegldtqrfs gkrlgdtfvl tlsdfrrene gcyfcsalsn 

121 simyfshfvp vflpakpttt paprpptpap tiasqplslr peacrpaagg avhtrgldfa 

10 181 cdiyiwapla gtcgvlllsl vitlycnhrn rrrvckcprp vvksgdkpsl saryv [SEQ 

ID NO:960] 

In accordance with the presently disclosed subject matter, a "CD8 nucleic acid 

molecule" refers to a polynucleotide encoding a CD8 polypeptide. In certain 

embodiments, the CD8 nucleic acid molecule encoding the CD8 polypeptide 

15 comprised in the transmembrane domain and the intracellular domain (e.g., the co

stimulatory signaling region) of the presently disclosed CAR (amino acids 137 to 207 

of SEQ ID NO:960) comprises nucleic acids having the sequence set forth in SEQ ID 

NO:961 as provided below.  

CCCACCACGACGCCAGCGCCGCGACCACCAACCCCGGCGCCCACGATCGCGTCGCAGCCCCTGTCCCTG 

20 CGCCCAGAGGCGTGCCGGCCAGCGGCGGGGGGCGCAGTGCACACGAGGGGGCTGGACTTCGCCTGTGAT 

ATCTACATCTGGGCGCCCCTGGCCGGGACTTGTGGGGTCCTTCTCCTGTCACTGGTTATCACCCTTTAC 

TGCAAC [SEQ ID NO:961] 

In certain non-limiting embodiments, a CAR can also comprise a spacer 

region that links the extracellular antigen-binding domain to the transmembrane 

25 domain. The spacer region can be flexible enough to allow the antigen binding 

domain to orient in different directions to facilitate antigen recognition. The spacer 

region can be the hinge region from IgGi, or the CH2CH3 region of immunoglobulin 

and portions of CD3.  

Intracellular Domain of a CAR 

30 In certain non-limiting embodiments, an intracellular domain of the CAR can 

comprise a CD3Q polypeptide, which can activate or stimulate a cell (e.g., a cell of the 

lymphoid lineage, e.g., a T cell). CD3Q comprises three ITAMs, and transmits an 

activation signal to the cell (e.g., a cell of the lymphoid lineage, e.g., a T cell) after 

antigen is bound. The CD3Q polypeptide can have an amino acid sequence that is at
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least about 85%, about 90%, about 95%, about 96%, about 97%, about 98%, about 

99% or about 100% homologous to the sequence set forth in SEQ ID NO:941, or 

fragments thereof, and/or may optionally comprise up to one or up to two or up to 

three conservative amino acid substitutions. In non-limiting embodiments, the CD3Q 

5 polypeptide can have an amino acid sequence that is a consecutive portion of SEQ ID 

NO:941 which is at least 20, or at least 30, or at least 40, or at least 50, and up to 163 

amino acids in length. Alternatively or additionally, in non-limiting various 

embodiments, the CD3Q polypeptide has an amino acid sequence of amino acids 1 to 

163, 1 to 50, 50 to 100, 100 to 150, or 150 to 163 of SEQ ID NO:941. In certain 

10 embodiments, the CD3Q polypeptide comprised in the intracellular domain of a 

presently disclosed CAR has an amino acid sequence of amino acids 52 to 163 of 

SEQ ID NO: 941.  

SEQ ID NO: 941 is provided below: 

1 MKWKALFTAA ILQAQLPITE AQSFGLLDPK LCYLLDGILF IYGVILTALF LRVKFSRSAD 

15 61 APAYQQGQNQ LYNELNLGRR EEYDVLDKRR GRDPEMGGKP RRKNPQEGLY NELQKDKMAE 

121 AYSEIGMKGE RRRGKGHDGL YQGLSTATKD TYDALHMQAL PPR [SEQ ID NO:941] 

In accordance with the presently disclosed subject matter, a "CD3Q nucleic 

acid molecule" refers to a polynucleotide encoding a CD3Q polypeptide. In certain 

embodiments, the CD3Q nucleic acid molecule encoding the CD3Q polypeptide 

20 comprised in the intracellular domain of a presently disclosed CARs (amino acids 52 

to 163 of SEQ ID NO: 941) comprises nucleic acids having the sequence set forth in 

SEQ ID NO:942 as provided below.  

AGAGTGAAGTTCAGCAGGAGCGCAGACGCCCCCGCGTACCAGCAGGGCCAGAACCAGCTCTATAACGAG 

CTCAATCTAGGACGAAGAGAGGAGTACGATGTTTTGGACAAGAGACGTGGCCGGGACCCTGAGATGGGG 

25 GGAAAGCCGAGAAGGAAGAACCCTCAGGAAGGCCTGTACAATGAACTGCAGAAAGATAAGATGGCGGAG 

GCCTACAGTGAGATTGGGATGAAAGGCGAGCGCCGGAGGGGCAAGGGGCACGATGGCCTTTACCAGGGT 

CTCAGTACAGCCACCAAGGACACCTACGACGCCCTTCACATGCAGGCCCTGCCCCCTCGCTAA [SEQ 

ID NO:942] 

In certain non-limiting embodiments, an intracellular domain of the CAR 

30 further comprises at least one signaling region. The at least one signaling region can 

include a CD28 polypeptide, a 4-1BB polypeptide, an OX40 polypeptide, an ICOS 

polypeptide, a DAP-10 polypeptide, a PD-i polypeptide, a CTLA-4 polypeptide, a 

LAG-3 polypeptide, a 2B4 polypeptide, a BTLA polypeptide, a synthetic peptide (not 

based on a protein associated with the immune response), or a combination thereof.
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In certain embodiments, the signaling region is a co-stimulatory signaling 

region. In certain embodiments, the co-stimulatory region comprises at least one co

stimulatory molecule, which can provide optimal lymphocyte activation. As used 

5 herein, "co-stimulatory molecules" refer to cell surface molecules other than antigen 

receptors or their ligands that are required for an efficient response of lymphocytes to 

antigen. The at least one co-stimulatory signaling region can include a CD28 

polypeptide, a 4-1BB polypeptide, an OX40 polypeptide, an ICOS polypeptide, a 

DAP-10 polypeptide, or a combination thereof. The co-stimulatory molecule can 

10 bind to a co-stimulatory ligand, which is a protein expressed on cell surface that upon 

binding to its receptor produces a co-stimulatory response, i.e., an intracellular 

response that effects the stimulation provided when an antigen binds to its CAR 

molecule. Co-stimulatory ligands, include, but are not limited to CD80, CD86, CD70, 

OX40L, 4-1BBL, CD48, TNFRSF14, and PD-Li. As one example, a 4-1BB ligand 

15 (i.e., 4-1BBL) may bind to 4-1BB (also known as "CD137") for providing an 

intracellular signal that in combination with a CAR signal induces an effector cell 

function of the CAR' T cell. CARs comprising an intracellular domain that 

comprises a co-stimulatory signaling region comprising 4-1BB, ICOS or DAP-10 are 

disclosed in U.S. 7,446,190 (e.g., the nucleotide sequence encoding 4-1BB is set forth 

20 in SEQ ID NO:15, the nucleotide sequence encoding ICOS is set forth in SEQ ID 

NO:16, and the nucleotide sequence encoding DAP-10 is set forth in SEQ ID NO:17 

in U.S.7,446,190), which is herein incorporated by reference in its entirety. In certain 

embodiments, the intracellular domain of the CAR comprises a co-stimulatory 

signaling region that comprises a CD28 polypeptide. In certain embodiments, the 

25 intracellular domain of the CAR comprises a co-stimulatory signaling region that 

comprises two co-stimulatory molecules:CD28 and 4-1BB or CD28 and OX40.  

4-1BB can act as a tumor necrosis factor (TNF) ligand and have stimulatory 

activity. The 4-1BB polypeptide can have an amino acid sequence that is at least 

about 85%, about 90%, about 95%, about 96%, about 97%, about 98%, about 99% or 

30 100% homologous to the sequence having a NCBI Reference No: P41273 or 

NP_001552 (SEQ ID NO:943) or fragments thereof, and/or may optionally comprise 

up to one or up to two or up to three conservative amino acid substitutions. In certain 

embodiments, the 4-1BB polypeptide comprised in the intracellular domain of a
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presently disclosed CAR has an amino acid sequence of amino acids 214 to 255 of 

SEQ ID NO: 943. SEQ ID NO:943 is provided below: 

1 MGNSCYNIVA TLLLVLNFER TRSLQDPCSN CPAGTFCDNN RNQICSPCPP NSFSSAGGQR 

61 TCDICRQCKG VFRTRKECSS TSNAECDCTP GFHCLGAGCS MCEQDCKQGQ ELTKKGCKDC 

5 121 CFGTFNDQKR GICRPWTNCS LDGKSVLVNG TKERDVVCGP SPADLSPGAS SVTPPAPARE 

181 PGHSPQIISF FLALTSTALL FLLFFLTLRF SVVKRGRKKL LYIFKQPFMR PVQTTQEEDG 

241 CSCRFPEEEE GGCEL [SEQ ID NO:943] 

In accordance with the presently disclosed subject matter, a "4-1BB nucleic 

acid molecule" refers to a polynucleotide encoding a 4-1BB polypeptide. In certain 

10 embodiments, the 4-1BB nucleic acid molecule encoding the 4-1BB polypeptide 

comprised in the intracellular domain of a presently disclosed CARs (amino acids 214 

to 255 of SEQ ID NO: 943) comprises nucleic acids having the sequence set forth in 

SEQ ID NO: 962 as provided below.  

AAACGGGGCAGAAAGAAGCTCCTGTATATATTCAAACAACCATTTATGAGACCAGTACAAACTACTCAA 

15 GAGGAAGATGGCTGTAGCTGCCGATTTCCAGAAGAAGAAGAAGGAGGATGTGAACTG [SEQ ID NO: 

962] 

An OX40 polypeptide can have an amino acid sequence that is at least about 

85%, about 90%, about 95%, about 96%, about 97%, about 98%, about 99% or 100% 

homologous to the sequence having a NCBI Reference No: P43489 or NP_003318 

20 (SEQ ID NO:944), or fragments thereof, and/or may optionally comprise up to one or 

up to two or up to three conservative amino acid substitutions.  

SEQ ID NO:944 is provided below: 

1 MCVGARRLGR GPCAALLLLG LGLSTVTGLH CVGDTYPSND RCCHECRPGN GMVSRCSRSQ 

61 NTVCRPCGPG FYNDVVSSKP CKPCTWCNLR SGSERKQLCT ATQDTVCRCR AGTQPLDSYK 

25 121 PGVDCAPCPP GHFSPGDNQA CKPWTNCTLA GKHTLQPASN SSDAICEDRD PPATQPQETQ 

181 GPPARPITVQ PTEAWPRTSQ GPSTRPVEVP GGRAVAAILG LGLVLGLLGP LAILLALYLL 

241 RRDQRLPPDA HKPPGGGSFR TPIQEEQADA HSTLAKI [SEQ ID NO:944] 

In accordance with the presently disclosed subject matter, an "OX40 nucleic 

acid molecule" refers to a polynucleotide encoding an OX40 polypeptide.  

30 An ICOS polypeptide can have an amino acid sequence that is at least about 

85%, about 90%, about 95%, about 96%, about 97%, about 98%, about 99% or 100% 

homologous to the sequence having a NCBI Reference No: NP_036224 (SEQ ID 

NO:945) or fragments thereof, and/or may optionally comprise up to one or up to two 

or up to three conservative amino acid substitutions.  

35 SEQ ID NO:945 is provided below:
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1 MKSGLWYFFL FCLRIKVLTG EINGSANYEM FIFHNGGVQI LCKYPDIVQQ FKMQLLKGGQ 

61 ILCDLTKTKG SGNTVSIKSL KFCHSQLSNN SVSFFLYNLD HSHANYYFCN LSIFDPPPFK 

121 VTLTGGYLHI YESQLCCQLK FWLPIGCAAF VVVCILGCIL ICWLTKKKYS SSVHDPNGEY 

181 MFMRAVNTAK KSRLTDVTL [SEQ ID NO: 945] 

5 In accordance with the presently disclosed subject matter, an "ICOS nucleic 

acid molecule" refers to a polynucleotide encoding an ICOS polypeptide.  

CTLA-4 is an inhibitory receptor expressed by activated T cells, which when 

engaged by its corresponding ligands (CD80 and CD86; B7-1 and B7-2, respectively), 

mediates activated T cell inhibition or anergy. In both preclinical and clinical studies, 

10 CTLA-4 blockade by systemic antibody infusion, enhanced the endogenous anti

tumor response albeit, in the clinical setting, with significant unforeseen toxicities.  

CTLA-4 contains an extracellular V domain, a transmembrane domain, and a 

cytoplasmic tail. Alternate splice variants, encoding different isoforms, have been 

characterized. The membrane-bound isoform functions as a homodimer 

15 interconnected by a disulfide bond, while the soluble isoform functions as a monomer.  

The intracellular domain is similar to that of CD28, in that it has no intrinsic catalytic 

activity and contains one YVKM motif able to bind P3K, PP2A and SHP-2 and one 

proline-rich motif able to bind SH3 containing proteins. One role of CTLA-4 in 

inhibiting T cell responses seem to be directly via SHP-2 and PP2A 

20 dephosphorylation of TCR-proximal signaling proteins such as CD3 and LAT.  

CTLA-4 can also affect signaling indirectly via competing with CD28 for CD80/86 

binding. CTLA-4 has also been shown to bind and/or interact with P3K, CD80, 

AP2M1, and PPP2R5A.  

In accordance with the presently disclosed subject matter, a CTLA-4 

25 polypeptide can have an amino acid sequence that is at least about 85%, about 90%, 

about 95%, about 96%, about 97%, about 98%, about 99% or about 100% 

homologous to UniProtKB/Swiss-Prot Ref. No.: P16410.3 (SEQ ID NO:946) 

(homology herein may be determined using standard software such as BLAST or 

FASTA) or fragments thereof, and/or may optionally comprise up to one or up to two 

30 or up to three conservative amino acid substitutions.  

SEQ ID NO:946 is provided below: 

1 MACLGFQRHK AQLNLATRTW PCTLLFFLLF IPVFCKAMHV AQPAVVLASS RGIASFVCEY 

61 ASPGKATEVR VTVLRQADSQ VTEVCAATYM MGNELTFLDD SICTGTSSGN QVNLTIQGLR 

121 AMDTGLYICK VELMYPPPYY LGIGNGTQIY VIDPEPCPDS DFLLWILAAV SSGLFFYSFL
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181 LTAVSLSKML KKRSPLTTGV YVKMPPTEPE CEKQFQPYFI PIN [SEQ ID NO:946] 

In accordance with the presently disclosed subject matter, a "CTLA-4 nucleic 

acid molecule" refers to a polynucleotide encoding a CTLA-4 polypeptide.  

PD-i is a negative immune regulator of activated T cells upon engagement 

5 with its corresponding ligands PD-Li and PD-L2 expressed on endogenous 

macrophages and dendritic cells. PD-1 is a type I membrane protein of 268 amino 

acids. PD-i has two ligands, PD-Li and PD-L2, which are members of the B7 

family. The protein's structure comprises an extracellular IgV domain followed by a 

transmembrane region and an intracellular tail. The intracellular tail contains two 

10 phosphorylation sites located in an immunoreceptor tyrosine-based inhibitory motif 

and an immunoreceptor tyrosine- based switch motif, that PD-I negatively regulates 

TCR signals. SHP- I and SHP-2 phosphatases bind to the cytoplasmic tail of PD-i 

upon ligand binding. Upregulation of PD-Li is one mechanism tumor cells may evade 

the host immune system. In pre- clinical and clinical trials, PD-i blockade by 

15 antagonistic antibodies induced anti-tumor responses mediated through the host 

endogenous immune system.  

In accordance with the presently disclosed subject matter, a PD-i polypeptide 

can have an amino acid sequence that is at least about 85%, about 90%, about 95%, 

about 96%, about 97%, about 98%, about 99% or about 100% homologous to NCBI 

20 Reference No: NP_005009.2 (SEQ ID NO:947) or fragments thereof, and/or may 

optionally comprise up to one or up to two or up to three conservative amino acid 

substitutions.  

SEQ ID NO:947 is provided below: 

1 MQIPQAPWPV VWAVLQLGWR PGWFLDSPDR PWNPPTFSPA LLVVTEGDNA TFTCSFSNTS 

25 61 ESFVLNWYRM SPSNQTDKLA AFPEDRSQPG QDCRFRVTQL PNGRDFHMSV VRARRNDSGT 

121 YLCGAISLAP KAQIKESLRA ELRVTERRAE VPTAHPSPSP RPAGQFQTLV VGVVGGLLGS 

181 LVLLVWVLAV ICSRAARGTI GARRTGQPLK EDPSAVPVFS VDYGELDFQW REKTPEPPVP 

241 CVPEQTEYAT IVFPSGMGTS SPARRGSADG PRSAQPLRPE DGHCSWPL [SEQ ID 

NO:947] 

30 In accordance with the presently disclosed subject matter, a "PD-i nucleic 

acid molecule" refers to a polynucleotide encoding a PD- polypeptide.  

Lymphocyte-activation protein 3 (LAG-3) is a negative immune regulator of 

immune cells. LAG-3 belongs to the immunoglobulin (lg) superfamily and contains 4 

extracellular Ig-like domains. The LAG3 gene contains 8 exons. The sequence data,
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exon/intron organization, and chromosomal localization all indicate a close 

relationship of LAG3 to CD4. LAG3 has also been designated CD223 (cluster of 

differentiation 223).  

In accordance with the the presently disclosed subject matter, a LAG-3 

5 polypeptide can have an amino acid sequence that is at least about 85%, about 90%, 

about 95%, about 96%, about 97%, about 98%, about 99% or about 100% 

homologous to UniProtKB/Swiss-Prot Ref. No.: P18627.5 (SEQ ID NO:948) or 

fragments thereof, and/or may optionally comprise up to one or up to two or up to 

three conservative amino acid substitutions.  

10 SEQ ID NO:948 is provided below: 

1 MWEAQFLGLL FLQPLWVAPV KPLQPGAEVP VVWAQEGAPA QLPCSPTIPL QDLSLLRRAG 

61 VTWQHQPDSG PPAAAPGHPL APGPHPAAPS SWGPRPRRYT VLSVGPGGLR SGRLPLQPRV 

121 QLDERGRQRG DFSLWLRPAR RADAGEYRAA VHLRDRALSC RLRLRLGQAS MTASPPGSLR 

181 ASDWVILNCS FSRPDRPASV HWFRNRGQGR VPVRESPHHH LAESFLFLPQ VSPMDSGPWG 

15 241 CILTYRDGFN VSIMYNLTVL GLEPPTPLTV YAGAGSRVGL PCRLPAGVGT RSFLTAKWTP 

301 PGGGPDLLVT GDNGDFTLRL EDVSQAQAGT YTCHIHLQEQ QLNATVTLAI ITVTPKSFGS 

361 PGSLGKLLCE VTPVSGQERF VWSSLDTPSQ RSFSGPWLEA QEAQLLSQPW QCQLYQGERL 

421 LGAAVYFTEL SSPGAQRSGR APGALPAGHL LLFLILGVLS LLLLVTGAFG FHLWRRQWRP 

481 RRFSALEQGI HPPQAQSKIE ELEQEPEPEP EPEPEPEPEP EPEQL [SEQ ID NO:948] 

20 In accordance with the presently disclosed subject matter, a "LAG-3 nucleic 

acid molecule" refers to a polynucleotide encoding a LAG-3 polypeptide.  

Natural Killer Cell Receptor 2B4 (2B4) mediates non-MHC restricted cell 

killing on NK cells and subsets of T cells. To date, the function of 2B4 is still under 

investigation, with the 2B4-S isoform believed to be an activating receptor, and the 

25 2B4- L isoform believed to be a negative immune regulator of immune cells. 2B4 

becomes engaged upon binding its high-affinity ligand, CD48. 2B4 contains a 

tyrosine-based switch motif, a molecular switch that allows the protein to associate 

with various phosphatases. 2B4 has also been designated CD244 (cluster of 

differentiation 244).  

30 In accordance with the presently disclosed subject matter, a 2B4 polypeptide 

can have an amino acid sequence that is at least about 85%, about 90%, about 95%, 

about 96%, about 97%, about 98%, about 99% or about 100% homologous to 

UniProtKB/Swiss-Prot Ref. No.: Q9BZW8.2 (SEQ ID NO:949) or fragments thereof, 

and/or may optionally comprise up to one or up to two or up to three conservative
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amino acid substitutions.  

SEQ ID NO:949 is provided below: 

1 MLGQVVTLIL LLLLKVYQGK GCQGSADHVV SISGVPLQLQ PNSIQTKVDS IAWKKLLPSQ 

61 NGFHHILKWE NGSLPSNTSN DRFSFIVKNL SLLIKAAQQQ DSGLYCLEVT SISGKVQTAT 

5 121 FQVFVFESLL PDKVEKPRLQ GQGKILDRGR CQVALSCLVS RDGNVSYAWY RGSKLIQTAG 

181 NLTYLDEEVD INGTHTYTCN VSNPVSWESH TLNLTQDCQN AHQEFRFWPF LVIIVILSAL 

241 FLGTLACFCV WRRKRKEKQS ETSPKEFLTI YEDVKDLKTR RNHEQEQTFP GGGSTIYSMI 

301 QSQSSAPTSQ EPAYTLYSLI QPSRKSGSRK RNHSPSFNST IYEVIGKSQP KAQNPARLSR 

361 KELENFDVYS [SEQ ID NO:949] 

10 In accordance with the presently disclosed subject matter, a "2B4 nucleic acid 

molecule" refers to a polynucleotide encoding a 2B4 polypeptide.  

B- and T-lymphocyte attenuator (BTLA) expression is induced during 

activation of T cells, and BTLA remains expressed on Th1 cells but not Th2 cells.  

Like PD1 and CTLA4, BTLA interacts with a B7 homolog, B7H4. However, unlike 

15 PD-i and CTLA-4, BTLA displays T-Cell inhibition via interaction with tumor 

necrosis family receptors (TNF-R), not just the B7 family of cell surface receptors.  

BTLA is a ligand for tumor necrosis factor (receptor) superfamily, member 14 

(TNFRSF14), also known as herpes virus entry mediator (HVEM). BTLA-HVEM 

complexes negatively regulate T-cell immune responses. BTLA activation has been 

20 shown to inhibit the function of human CD8' cancer-specific T cells. BTLA has also 

been designated as CD272 (cluster of differentiation 272).  

In accordance with the presently disclosed subject matter, a BTLA 

polypeptide can have an amino acid sequence that is at least about 85%, about 90%, 

about 95%, about 96%, about 97%, about 98%, about 99% or about 100% 

25 homologous to UniProtKB/Swiss-Prot Ref. No.: Q7Z6A9.3 (SEQ ID NO:950) or 

fragments thereof, and/or may optionally comprise up to one or up to two or up to 

three conservative amino acid substitutions.  

SEQ ID NO:950 is provided below: 

1 MKTLPAMLGT GKLFWVFFLI PYLDIWNIHG KESCDVQLYI KRQSEHSILA GDPFELECPV 

30 61 KYCANRPHVT WCKLNGTTCV KLEDRQTSWK EEKNISFFIL HFEPVLPNDN GSYRCSANFQ 

121 SNLIESHSTT LYVTDVKSAS ERPSKDEMAS RPWLLYRLLP LGGLPLLITT CFCLFCCLRR 

181 HQGKQNELSD TAGREINLVD AHLKSEQTEA STRQNSQVLL SETGIYDNDP DLCFRMQEGS 

241 EVYSNPCLEE NKPGIVYASL NHSVIGPNSR LARNVKEAPT EYASICVRS [SEQ ID 

NO:950] 

35 In accordance with the presently disclosed subject matter, a "BTLA nucleic



WO 2016/090337 PCT/US2015/064134 
90 

acid molecule" refers to a polynucleotide encoding a BTLA polypeptide.  

In certain embodiments, the CAR comprises an extracellular antigen-binding 

region that specifically binds to human FcRL5, a transmembrane domain comprising 

a CD28 polypeptide, and an intracellular domain comprising a CD3Q polypeptide and 

5 a co-stimulatory signaling region that comprises a CD28 polypeptide, as shown in 

Figure 9. As shown in Figure 9, the CAR also comprises a signal peptide or a leader 

covalently joined to the 5' terminus of the extracellular antigen-binding domain. The 

signal peptide comprises a CD8 polypeptide.  

In certain embodiments, the CAR of the presently disclosed subject matter can 

10 further comprise an inducible promoter, for expressing nucleic acid sequences in 

human cells. Promoters for use in expressing CAR genes can be a constitutive 

promoter, such as ubiquitin C (UbiC) promoter.  

The presently disclosed subject matter also provides isolated nucleic acid 

molecule encoding the FcRL5-targeted CAR described herein or a functional portion 

15 thereof. In certain embodiments, the isolated nucleic acid molecule encodes a 

presently disclosed FcRL5-targeted CAR comprising an scFv that specifically binds 

to human FcRL5, a transmembrane domain comprising a CD28 polypeptide, and an 

intracellular domain comprising a CD34 polypeptide and a co-stimulatory signaling 

region comprising a CD28 polypeptide. In certain embodiments, the scFv is a fully 

20 human scFv. In certain embodiments, the scFv is a murine scFv. In certain non

limiting embodiments, the isolated nucleic acid molecule comprises nucleic acids 

having the sequence set forth in SEQ ID NO:951 provided below: 

ATGGCTCTCCCAGTGACTGCCCTACTGCTTCCCCTAGCGCTTCTCCTGCATGCAGCTCGTGTGAAGCTG 

CAGGAGTCTGGGGGAGGCTTAGTGCAGCCTGGAGGGTCCCGGAAACTCTCCTGTGCAGCCTCTGGATTC 

25 ACTTTCAGTATCTTTGGATTGCACTGGGTTCGTCAGGCTCCAGAGAAGGGGCTGGAGTGGGTCGCATAC 

ATTAGTGGTGACAGTAATACCATCTACTATGCAGACACAGTGAAGGGCCGATTCACCATCTCCAGAGAC 

AATCCCAAGAACACCCTGTTCCTGCAAATGACCAGTCTAAGGTCTGAGGACACGGCCATGTATTACTGT 

GCAAGAAATAGCTACTATGCTCTGGACTACTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGGTGGA 

GGTGGATCAGGTGGAGGTGGATCTGGTGGAGGTGGATCTGACATTGAGCTCACCCAGTCTCCAGCAATC 

30 ATGTCTGTATCTCCAGGTGAAAAGGTCACCATGACCTGCAGGGCCAGCTCAAGTGTCAGTTCCAGTTAC 

TTGCACTGGTACCAGCAGAGGTCAGGTGCCTCCCCCAAAATCTGGATTTATAGCACATCCAACTTGGCT 

TCTGGAGTCCCTGCTCGCTTCAGTGGCAGTGGGACTGGGACCTCTTACTCTCTCACAATCAGCAGTGTG 

GAGGCTGAAGATGCTGCCACTTATTACTGCCAGCAGTACAGTGGTTACCCGTGGACGTTCGGTGGAGGG 

ACCAAGCTGGAGATCGAACAAAAACTCATCTCAGAAGAGGATCTGGCGGCCGCAATTGAAGTTATGTAT 

35 CCTCCTCCTTACCTAGACAATGAGAAGAGCAATGGAACCATTATCCATGTGAAAGGGAAACACCTTTGT
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CCAAGTCCCCTATTTCCCGGACCTTCTAAGCCCTTTTGGGTGCTGGTGGTGGTTGGTGGAGTCCTGGCT 

TGCTATAGCTTGCTAGTAACAGTGGCCTTTATTATTTTCTGGGTGAGGAGTAAGAGGAGCAGGCTCCTG 

CACAGTGACTACATGAACATGACTCCCCGCCGCCCCGGGCCCACCCGCAAGCATTACCAGCCCTATGCC 

CCACCACGCGACTTCGCAGCCTATCGCTCCAGAGTGAAGTTCAGCAGGAGCGCAGACGCCCCCGCGTAC 

5 CAGCAGGGCCAGAACCAGCTCTATAACGAGCTCAATCTAGGACGAAGAGAGGAGTACGATGTTTTGGAC 

AAGAGACGTGGCCGGGACCCTGAGATGGGGGGAAAGCCGAGAAGGAAGAACCCTCAGGAAGGCCTGTAC 

AATGAACTGCAGAAAGATAAGATGGCGGAGGCCTACAGTGAGATTGGGATGAAAGGCGAGCGCCGGAGG 

GGCAAGGGGCACGATGGCCTTTACCAGGGTCTCAGTACAGCCACCAAGGACACCTACGACGCCCTTCAC 

ATGCAGGCCCTGCCCCCTCGCTAA [SEQ ID NO:951] The isolated nucleic acid 

10 molecule having the nucleotide sequence of SEQ ID NO:951 encodes a FcRL-5

targeted CAR comprising a murine scFv that comprises a heavy chain variable region 

comprising amino acids having the sequence set forth in SEQ ID NO:915, a light 

chain variable region comprising amino acids having the sequence set forth in SEQ 

ID NO:917, and a linker having an amino acid sequence of SEQ ID NO:897 

15 positioned between the heavy chain variable region and the light chain variable 

region, a transmembrane domain comprising a CD28 polypeptide, and an intracellular 

domain comprising a CD34 polypeptide and a co-stimulatory signaling region 

comprising a CD28 polypeptide.  

In another specific non-limiting example, the isolated nucleic acid molecule 

20 comprises nucleic acids having the sequence set forth in SEQ ID NO:952 provided 

below: 

ATGGAGACAGACACACTCCTGCTATGGGTACTGCTGCTCTGGGTTCCAGGTTCCACTGGTGACGTCCA 

ACTGCAGGAGTCAGGGGGAGGCTTAGTGCAGCCTGGAGGGTCCCGGAAACTCTCCTGTACAGCCTCTGG 

ATTCACTTTCAGTAGCTTTGGAATGCACTGGGTTCGTCAGGCTCCAGAGAAGGGGCTGGAGTGGGTCGC 

25 ATACATTAGTAGTGGCAGTAATAACATCTACTTTGCGGACACAGTGAAGGGCCGATTCACCATCTCCAG 

AGACAATCCCAAGAACACCCTGTTCCTGCAAATGACCAGTCTAAGGTCTGAGGACACGGCCATGTATTA 

CTGTGCAAGATCGGAATACTACGGTAGTAGCCATATGGACTACTGGGGCCAAGGGACCACGGTCACCGT 

CTCCTCAGGTGGAGGTGGATCAGGTGGAGGTGGATCTGGTGGAGGTGGATCTGACATTGAGCTCACCCA 

GTCTCCAAAATTCATGTCCACATCAGTAGGAGACAGGGTCAGCGTCACCTGCAAGGCCAGTCAGAATGT 

30 GGGTACTAATGTAGCCTGGTATCAACAGAAACCAGGACAATCTCCTAAACCACTGATTTACTCGGCAAC 

CTACCGGAACAGTGGAGTCCCTGATCGCTTCACAGGCAGTGGATCTGGGACAGATTTCACTCTCACCAT 

CACTAACGTGCAGTCTAAAGACTTGGCAGACTATTTCTGTCAACAATATAACAGGTATCCGTACACGTC 

CGGAGGGGGGACCAAGCTGGAGATCGAACAAAAACTCATCTCAGAAGAGGATCTGGCGGCCGCAATTGA 

AGTTATGTATCCTCCTCCTTACCTAGACAATGAGAAGAGCAATGGAACCATTATCCATGTGAAAGGGAA 

35 ACACCTTTGTCCAAGTCCCCTATTTCCCGGACCTTCTAAGCCCTTTTGGGTGCTGGTGGTGGTTGGTGG 

AGTCCTGGCTTGCTATAGCTTGCTAGTAACAGTGGCCTTTATTATTTTCTGGGTGAGGAGTAAGAGGAG 

CAGGCTCCTGCACAGTGACTACATGAACATGACTCCCCGCCGCCCCGGGCCCACCCGCAAGCATTACCA
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GCCCTATGCCCCACCACGCGACTTCGCAGCCTATCGCTCCAGAGTGAAGTTCAGCAGGAGCGCAGACGC 

CCCCGCGTACCAGCAGGGCCAGAACCAGCTCTATAACGAGCTCAATCTAGGACGAAGAGAGGAGTACGA 

TGTTTTGGACAAGAGACGTGGCCGGGACCCTGAGATGGGGGGAAAGCCGAGAAGGAAGAACCCTCAGGA 

AGGCCTGTACAATGAACTGCAGAAAGATAAGATGGCGGAGGCCTACAGTGAGATTGGGATGAAAGGCGA 

5 GCGCCGGAGGGGCAAGGGGCACGATGGCCTTTACCAGGGTCTCAGTACAGCCACCAAGGACACCTACGA 

CGCCCTTCACATGCAGGCCCTGCCCCCTCGCTAA [SEQ ID NO:952]. The isolated nucleic 

acid molecule having the nucleotide sequence of SEQ ID NO:952 encodes a FcRL-5

targeted CAR comprising a murine scFv that comprises a heavy chain variable region 

comprising amino acids having the sequence set forth in SEQ ID NO:919, a light 

10 chain variable region comprising amino acids having the sequence set forth in SEQ 

ID NO:921, and a linker having an amino acid sequence of SEQ ID NO:897 

positioned between the heavy chain variable region and the light chain variable 

region, a transmembrane domain comprising a CD28 polypeptide, and an intracellular 

domain comprising a CD34 polypeptide and a co-stimulatory signaling region 

15 comprising a CD28 polypeptide.  

In certain embodiments, the isolated nucleic acid molecule comprises nucleic 

acids having the sequence set forth in SEQ ID NO:953 provided below: 

CCGGTGGTACCTCACCCTTACCGAGTCGGCGACACAGTGTGGGTCCGCCGACACCAGACTAAGAACCTA 

GAACCTCGCTGGAAAGGACCTTACACAGTCCTGCTGACCACCCCCACCGCCCTCAAAGTAGACGGCATC 

20 GCAGCTTGGATACACGCCGCCCACGTGAAGGCTGCCGACCCCGGGGGTGGACCATCCTCTAGACTGCCA 

TGGAAACCGATACACTGCTGCTGTGGGTGCTGCTGCTGTGGGTGCCAGGATCCACAGGCTCCTATGTGC 

TGACTCAGCCACCCTCAGTGTCAGTGGCCCCAGGAAAGACGGCCAGGATTACCTGTGGGGGAAACAACA 

TTGGAAGTAAAAGTGTGCACTGGTACCAGCAGAAGCCAGGCCAGGCCCCTGTGCTGGTCATCTATTATG 

ATAGCGACCGGCCCTCAGGGATCCCTGAGCGATTCTCTGGCTCCAACTCTGGGAACACGGCCACCCTGA 

25 CCATCAGCAGGGTCGAAGCCGGGGATGAGGCCGACTATTACTGTCAGGTGTGGGATAGTAGTAGTGATT 

ATGTCTTCGGAACTGGGACCAAGGTCACCGTCCTAGGTTCTAGAGGTGGTGGTGGTAGCGGCGGCGGCG 

GCTCTGGTGGTGGTGGATCCCTCGAGATGGCCGAGGTGCAGCTGGTGGAGACTGGGGGAGGCTTGGTCA 

AGCCTGGAGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCGTCAGTGACTACTACATGAGCT 

GGATCCGCCAGGCTCCAGGGAAGGGCCTGGAGTGGATTTCATACATTAGTGGTAGTGGTAATAGCATAT 

30 ACTACGCAGACTCTGTGAAGGGCCGATTCACCATCTCCAGGGACAACGCCAAGAACTCACTGGATCTGC 

AAATGACCAGCCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGCGCTCTACTAAATTCGATTACT 

GGGGTCAAGGTACTCTGGTGACCGTCTCCTCAGCGGCCGCACCCACCACGACGCCAGCGCCGCGACCAC 

CAACCCCGGCGCCCACGATCGCGTCGCAGCCCCTGTCCCTGCGCCCAGAGGCGTGCCGGCCAGCGGCGG 

GGGGCGCAGTGCACACGAGGGGGCTGGACTTCGCCTGTGATATCTACATCTGGGCGCCCCTGGCCGGGA 

35 CTTGTGGGGTCCTTCTCCTGTCACTGGTTATCACCCTTTACTGCAACAAACGGGGCAGAAAGAAGCTCC 

TGTATATATTCAAACAACCATTTATGAGACCAGTACAAACTACTCAAGAGGAAGATGGCTGTAGCTGCC 

GATTTCCAGAAGAAGAAGAAGGAGGATGTGAACTGAGAGTGAAGTTCAGCAGGAGCGCAGAGCCCCCCG



WO 2016/090337 PCT/US2015/064134 
93 

CGTACCAGCAGGGCCAGAACCAGCTCTATAACGAGCTCAATCTAGGACGAAGAGAGGAGTACGATGTTT 

TGGACAAGAGACGTGGCCGGGACCCTGAGATGGGGGGAAAGCCGAGAAGGAAGAACCCTCAGGAAGGCC 

TGTACAATGAACTGCAGAAAGATAAGATGGCGGAGGCCTACAGTGAGATTGGGATGAAAGGCGAGCGCC 

GGAGGGGCAAGGGGCACGATGGCCTTTACCAGGGTCTCAGTACAGCCACCAAGGACACCTACGACGCCC 

5 TTCACATGCAGGCCCTGCCCCCTCGCTAACAGCCACTCGAGGATCCGGATTAGTCCAATTTGTTAAAGA 

CAGGATATCAGTGGTCCAGGCTCTAGTTTTGACTCAACAATATCACCAGCTGAAGCCTATAGAGTACGA 

GCCATAGATAAAATAAAAGATTTTATTTAGTCTCCAGAAAAAGGGGGGAATGAAAGACCCCACCTGTAG 

GTTTGGCAAGCTAGCTTAAGTAACGCCATTTTGCAAGGCATGGAAAAATACATAACTGAGAATAGAGAA 

GTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAG 

10 TTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGT 

AAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTT 

TCTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGGACCTGAAATGACCCTGTGCCTTATTTGAACT 

AACCAATCAGTTCGCTTCTCGCTTCTGTTCGCGCGCTTCTGCTCCCCGAGCTCAATAAAAGAGCCCACA 

ACCCCTCACTCGGGGCGCCAGTCCTCCGATTGACTGAGTCGCCCGGGTACCCGTGTATCCAATAAACCC 

15 TCTTGCAGTTGCATCCGACTTGTGGTCTCGCTGTTCCTTGGGAGGGTCTCCTCTGAGTGATTGACTACC 

CGTCAGCGGGGGTCTTTCACACATGCAGCATGTATCAAAATTAATTTGGTTTTTTTTCTTAAGTATTTA 

CATTAAATGGCCATAGTACTTAAAGTTACATTGGCTTCCTTGAAATAAACATGGAGTATTCAGAATGTG 

TCATAAATATTTCTAATTTTAAGATAGTATCTCCATTGGCTTTCTACTTTTTCTTTTATTTTTTTTTGT 

CCTCTGTCTTCCATTTGTTGTTGTTGTTGTTTGTTTGTTTGTTTGTTGGTTGGTTGGTTAATTTTTTTT 

20 TAAAGATCCTACACTATAGTTCAAGCTAGACTATTAGCTACTCTGTAACCCAGGGTGACCTTGAAGTCA 

TGGGTAGCCTGCTGTTTTAGCCTTCCCACATCTAAGATTACAGGTATGAGCTATCATTTTTGGTATATT 

GATTGATTGATTGATTGATGTGTGTGTGTGTGATTGTGTTTGTGTGTGTGACTGTGAAAATGTGTGTAT 

GGGTGTGTGTGAATGTGTGTATGTATGTGTGTGTGTGAGTGTGTGTGTGTGTGTGTGCATGTGTGTGTG 

TGTGACTGTGTCTATGTGTATGACTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGT 

25 GTTGTGAAAAAATATTCTATGGTAGTGAGAGCCAACGCTCCGGCTCAGGTGTCAGGTTGGTTTTTGAGA 

CAGAGTCTTTCACTTAGCTTGGAATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGG 

CGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCG 

CACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCCTGATGCGGTATTTTCTCCT 

TACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATA 

30 GTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATC 

CGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAA 

ACGCGCGATGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATGGTTT 

CTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATAC 

ATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGA 

35 GTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTG 

CTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCG 

AACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCA 

CTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCC 

GCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCA 

40 TGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGA
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CAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTG 

ATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAA 

TGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAG 

ACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTG 

5 CTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGC 

CCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCG 

CTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGA 

TTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCA 

AAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTT 

10 GAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTT 

GTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAA 

ATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACC 

TCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACT 

CAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCT 

15 TGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCATTGAGAAAGCGCCACGCTTCCCG 

AAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTC 

CAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTT 

TGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGG 

CCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTA 

20 CCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGG 

AAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGC 

ACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATT 

AGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAAT 

TTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTTTGCTCTTAGGAGTTTCCTAATACATCCC 

25 AAACTCAAATATATAAAGCATTTGACTTGTTCTATGCCCTAGGGGGCGGGGGGAAGCTAAGCCAGCTTT 

TTTTAACATTTAAAATGTTAATTCCATTTTAAATGCACAGATGTTTTTATTTCATAAGGGTTTCAATGT 

GCATGAATGCTGCAATATTCCTGTTACCAAAGCTAGTATAAATAAAAATAGATAAACGTGGAAATTACT 

TAGAGTTTCTGTCATTAACGTTTCCTTCCTCAGTTGACAACATAAATGCGCTGCTGAGCAAGCCAGTTT 

GCATCTGTCAGGATCAATTTCCCATTATGCCAGTCATATTAATTACTAGTCAATTAGTTGATTTTTATT 

30 TTTGACATATACATGTGAATGAAAGACCCCACCTGTAGGTTTGGCAAGCTAGCTTAAGTAACGCCATTT 

TGCAAGGCATGGAAAAATACATAACTGAGAATAGAAAAGTTCAGATCAAGGTCAGGAACAGATGGAACA 

GCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGAT 

GGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGA 

ACAGATGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGC 

35 CCCAAGGACCTGAAATGACCCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTTCTCGCTTCTGTTCG 

CGCGCTTATGCTCCCCGAGCTCAATAAAAGAGCCCACAACCCCTCACTCGGGGCGCCAGTCCTCCGATT 

GACTGAGTCGCCCGGGTACCCGTGTATCCAATAAACCCTCTTGCAGTTGCATCCGACTTGTGGTCTCGC 

TGTTCCTTGGGAGGGTCTCCTCTGAGTGATTGACTACCCGTCAGCGGGGGTCTTTCATTTGGGGGCTCG 

TCCGGGATCGGGAGACCCCTGCCCAGGGACCACCGACCCACCACCGGGAGGTAAGCTGGCCAGCAACTT 

40 ATCTGTGTCTGTCCGATTGTCTAGTGTCTATGACTGATTTTATGCGCCTGCGTCGGTACTAGTTAGCTA
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ACTAGCTCTGTATCTGGCGGACCCGTGGTGGAACTGACGAGTTCGGAACACCCGGCCGCAACCCTGGGA 

GACGTCCCAGGGACTTCGGGGGCCGTTTTTGTGGCCCGACCTGAGTCCTAAAATCCCGATCGTTTAGGA 

CTCTTTGGTGCACCCCCCTTAGAGGAGGGATATGTGGTTCTGGTAGGAGACGAGAACCTAAAACAGTTC 

CCGCCTCCGTCTGAATTTTTGCTTTCGGTTTGGGACCGAAGCCGCGCCGCGCGTCTTGTCTGCTGCAGC 

5 ATCGTTCTGTGTTGTCTCTGTCTGACTGTGTTTCTGTATTTGTCTGAAAATATGGGCCCGGGCTAGACT 

GTTACCACTCCCTTAAGTTTGACCTTAGGTCACTGGAAAGATGTCGAGCGGATCGCTCACAACCAGTCG 

GTAGATGTCAAGAAGAGACGTTGGGTTACCTTCTGCTCTGCAGAATGGCCAACCTTTAACGTCGGATGG 

CCGCGAGACGGCACCTTTAACCGAGACCTCATCACCCAGGTTAAGATCAAGGTCTTTTCACCTGGCCCG 

CATGGACACCCAGACCAGGTCCCCTACATCGTGACCTGGGAAGCCTTGGCTTTTGACCCCCCTCCCTGG 

10 GTCAAGCCCTTTGTACACCCTAAGCCTCCGCCTCCTCTTCCTCCATCCGCCCCGTCTCTCCCCCTTGAA 

CCTCCTCGTTCGACCCCGCCTCGATCCTCCCTTTATCCAGCCCTCACTCCTTCTCTAGGCGCCCCCATA 

TGGCCATATGAGATCTTATATGGGGCACCCCCGCCCCTTGTAAACTTCCCTGACCCTGACATGACAAGA 

GTTACTAACAGCCCCTCTCTCCAAGCTCACTTACAGGCTCTCTACTTAGTCCAGCACGAAGTCTGGAGA 

CCTCTGGCGGCAGCCTACCAAGAACAACTGGACCGA [ SEQ ID NO: 953 ] . The isolated 

15 nucleic acid molecule having the nucleotide sequence of SEQ ID NO:953 encodes a 

FcRL-5-targeted CAR (designated as 31 FcRL5-targeted BBz CAR) comprising a 

fully human scFv (encoded by nucleotides 207-998 of SEQ ID NO:953) that 

comprises a heavy chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:116, a light chain variable region comprising amino acids 

20 having the sequence set forth in SEQ ID NO:115, and a linker having an amino acid 

sequence of SEQ ID NO:307 positioned between the heavy chain variable region and 

the light chain variable region, a transmembrane domain comprising a CD8 

polypeptide having 137 to 207 of SEQ ID NO: 960, and an intracellular domain 

comprising a CD34 polypeptide comprising amino acids 52 to 163 of SEQ ID NO: 

25 941, and a co-stimulatory signaling region comprising a 4-1BB polypeptide having 

amino acids 214-255 of SEQ ID NO: 943. Nucleotides 270-998 of SEQ ID NO: 953 

encodes the human scFv. Nucleotides 1008-1220 of SEQ ID NO: 953 encodes the 

CD8 polypeptide comprised in the transmembrane domain. Nucleotides 1221-1346 of 

SEQ ID NO: 953 encodes the 4-1BB polypeptide comprised in the intracellular 

30 domain. Nucleotides 1347-1685 of SEQ ID NO: 953 encodes the CD3zeta 

polypeptide comprised in the intracellular domain. Other portions of SEQ ID NO: 

953 are shown in Table 232.  

Table 232 

Portions Nucleotide Sequence Number of Nucleotides
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Positions of SEQ ID NO: 953 

anti-FcRL5 scFv 31 207..998 792 

CD8a TM 1008..1220 213 

4-1BB 1221..1346 126 

CD3zeta 1347..1685 339 

LTR 1965..2434 470 

M13 fwd 3133..3149 17 

AmpR promoter 3624..3728 105 

AmpR 3729..4589 861 

ori 4760..5348 589 

CAP binding site 5636..5657 22 

lac promoter 5672..5702 31 

lac operator 5710..5726 17 

M13 rev 5734..5750 17 

LTR 6159..6752 594 

MMLV Psi 6815..7172 358 

gag (truncated) 7237..7653 417 

In certain embodiments, the isolated nucleic acid molecule comprises nucleic 

acids having the sequence set forth in SEQ ID NO:954 provided below: 

CCGGTGGTACCTCACCCTTACCGAGTCGGCGACACAGTGTGGGTCCGCCGACACCAGACTAAGAACCTA 

5 GAACCTCGCTGGAAAGGACCTTACACAGTCCTGCTGACCACCCCCACCGCCCTCAAAGTAGACGGCATC 

GCAGCTTGGATACACGCCGCCCACGTGAAGGCTGCCGACCCCGGGGGTGGACCATCCTCTAGACTGCCA 

TGGAAACCGATACACTGCTGCTGTGGGTGCTGCTGCTGTGGGTGCCAGGATCCACAGGCAATTTTATGC 

TGACTCAGCCCCACTCTGTGTCGGAGTCTCCGGGGAAGACGGTAACCATCTCCTGCACCCGCAGCAGTG 

GCAGCATTGCCAGCAACTATGTGCAGTGGTACCAGCAGCGCCCGGGCAGTTCCCCCACCACTGTGATCT 

10 ATGAGGATAACCAAAGACCCTCTGGGGTCCCTGATCGGTTCTCTGGCTCCATCGACAGCTCCTCCAACT 

CTGCCTCCCTCACCATCTCTGGACTGAAGACTGAGGACGAGGCTGACTACTACTGTCAGTCTTATGATA 

GCAGCAATTGGGTGTTCGGCGGAGGGACCAAGCTGACCGTCCTAGGTTCTAGAGGTGGTGGTGGTAGCG 

GCGGCGGCGGCTCTGGTGGTGGTGGATCCCTCGAGATGGCCGAGGTCCAGCTGGTGCAGTCTGGGGCTG 

AGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCTATG 

15 CTATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGGATCATCCCTATCTTTG 

GTACAGCAAACTACGCACAGAAGTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG 

CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCGCGCTCTAACTACT 

ACTACAACGATTACTGGGGTCAAGGTACTCTGGTGACCGTCTCCTCAGCGGCCGCACCCACCACGACGC
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CAGCGCCGCGACCACCAACCCCGGCGCCCACGATCGCGTCGCAGCCCCTGTCCCTGCGCCCAGAGGCGT 

GCCGGCCAGCGGCGGGGGGCGCAGTGCACACGAGGGGGCTGGACTTCGCCTGTGATATCTACATCTGGG 

CGCCCCTGGCCGGGACTTGTGGGGTCCTTCTCCTGTCACTGGTTATCACCCTTTACTGCAACAAACGGG 

GCAGAAAGAAGCTCCTGTATATATTCAAACAACCATTTATGAGACCAGTACAAACTACTCAAGAGGAAG 

5 ATGGCTGTAGCTGCCGATTTCCAGAAGAAGAAGAAGGAGGATGTGAACTGAGAGTGAAGTTCAGCAGGA 

GCGCAGAGCCCCCCGCGTACCAGCAGGGCCAGAACCAGCTCTATAACGAGCTCAATCTAGGACGAAGAG 

AGGAGTACGATGTTTTGGACAAGAGACGTGGCCGGGACCCTGAGATGGGGGGAAAGCCGAGAAGGAAGA 

ACCCTCAGGAAGGCCTGTACAATGAACTGCAGAAAGATAAGATGGCGGAGGCCTACAGTGAGATTGGGA 

TGAAAGGCGAGCGCCGGAGGGGCAAGGGGCACGATGGCCTTTACCAGGGTCTCAGTACAGCCACCAAGG 

10 ACACCTACGACGCCCTTCACATGCAGGCCCTGCCCCCTCGCTAACAGCCACTCGAGGATCCGGATTAGT 

CCAATTTGTTAAAGACAGGATATCAGTGGTCCAGGCTCTAGTTTTGACTCAACAATATCACCAGCTGAA 

GCCTATAGAGTACGAGCCATAGATAAAATAAAAGATTTTATTTAGTCTCCAGAAAAAGGGGGGAATGAA 

AGACCCCACCTGTAGGTTTGGCAAGCTAGCTTAAGTAACGCCATTTTGCAAGGCATGGAAAAATACATA 

ACTGAGAATAGAGAAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGAT 

15 ATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGAACAGCTGAATATGGGCCAAA 

CAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTC 

CAGCCCTCAGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGGACCTGAAATGACCCTG 

TGCCTTATTTGAACTAACCAATCAGTTCGCTTCTCGCTTCTGTTCGCGCGCTTCTGCTCCCCGAGCTCA 

ATAAAAGAGCCCACAACCCCTCACTCGGGGCGCCAGTCCTCCGATTGACTGAGTCGCCCGGGTACCCGT 

20 GTATCCAATAAACCCTCTTGCAGTTGCATCCGACTTGTGGTCTCGCTGTTCCTTGGGAGGGTCTCCTCT 

GAGTGATTGACTACCCGTCAGCGGGGGTCTTTCACACATGCAGCATGTATCAAAATTAATTTGGTTTTT 

TTTCTTAAGTATTTACATTAAATGGCCATAGTACTTAAAGTTACATTGGCTTCCTTGAAATAAACATGG 

AGTATTCAGAATGTGTCATAAATATTTCTAATTTTAAGATAGTATCTCCATTGGCTTTCTACTTTTTCT 

TTTATTTTTTTTTGTCCTCTGTCTTCCATTTGTTGTTGTTGTTGTTTGTTTGTTTGTTTGTTGGTTGGT 

25 TGGTTAATTTTTTTTTAAAGATCCTACACTATAGTTCAAGCTAGACTATTAGCTACTCTGTAACCCAGG 

GTGACCTTGAAGTCATGGGTAGCCTGCTGTTTTAGCCTTCCCACATCTAAGATTACAGGTATGAGCTAT 

CATTTTTGGTATATTGATTGATTGATTGATTGATGTGTGTGTGTGTGATTGTGTTTGTGTGTGTGACTG 

TGAAAATGTGTGTATGGGTGTGTGTGAATGTGTGTATGTATGTGTGTGTGTGAGTGTGTGTGTGTGTGT 

GTGCATGTGTGTGTGTGTGACTGTGTCTATGTGTATGACTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG 

30 TGTGTGTGTGTGTGTGTTGTGAAAAAATATTCTATGGTAGTGAGAGCCAACGCTCCGGCTCAGGTGTCA 

GGTTGGTTTTTGAGACAGAGTCTTTCACTTAGCTTGGAATTCACTGGCCGTCGTTTTACAACGTCGTGA 

CTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAA 

TAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCCTGAT 

GCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTG 

35 CTCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTG 

TCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTC 

ACCGTCATCACCGAAACGCGCGATGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCA 

TGATAATAATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTT 

TATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAAT 

40 ATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTT
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GCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCAC 

GAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTT 

TTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAG 

AGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGC 

5 ATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGG 

CCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATC 

ATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCA 

CGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCC 

GGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGG 

10 CTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGG 

GGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAAC 

GAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACT 

CATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTG 

ATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGA 

15 TCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGC 

TACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCA 

GAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAG 

CACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTC 

TTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGT 

20 GCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCATTGAGAAA 

GCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGC 

GCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGAC 

TTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCT 

TTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTG 

25 TGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCG 

AGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTC 

ATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGA 

GTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTG 

TGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTTTGCTCTTAGGAGT 

30 TTCCTAATACATCCCAAACTCAAATATATAAAGCATTTGACTTGTTCTATGCCCTAGGGGGCGGGGGGA 

AGCTAAGCCAGCTTTTTTTAACATTTAAAATGTTAATTCCATTTTAAATGCACAGATGTTTTTATTTCA 

TAAGGGTTTCAATGTGCATGAATGCTGCAATATTCCTGTTACCAAAGCTAGTATAAATAAAAATAGATA 

AACGTGGAAATTACTTAGAGTTTCTGTCATTAACGTTTCCTTCCTCAGTTGACAACATAAATGCGCTGC 

TGAGCAAGCCAGTTTGCATCTGTCAGGATCAATTTCCCATTATGCCAGTCATATTAATTACTAGTCAAT 

35 TAGTTGATTTTTATTTTTGACATATACATGTGAATGAAAGACCCCACCTGTAGGTTTGGCAAGCTAGCT 

TAAGTAACGCCATTTTGCAAGGCATGGAAAAATACATAACTGAGAATAGAAAAGTTCAGATCAAGGTCA 

GGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCA 

GGGCCAAGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCC 

GGCTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTTTCTAGAGAACCATCAG 

40 ATGTTTCCAGGGTGCCCCAAGGACCTGAAATGACCCTGTGCCTTATTTGAACTAACCAATCAGTTCGCT
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TCTCGCTTCTGTTCGCGCGCTTATGCTCCCCGAGCTCAATAAAAGAGCCCACAACCCCTCACTCGGGGC 

GCCAGTCCTCCGATTGACTGAGTCGCCCGGGTACCCGTGTATCCAATAAACCCTCTTGCAGTTGCATCC 

GACTTGTGGTCTCGCTGTTCCTTGGGAGGGTCTCCTCTGAGTGATTGACTACCCGTCAGCGGGGGTCTT 

TCATTTGGGGGCTCGTCCGGGATCGGGAGACCCCTGCCCAGGGACCACCGACCCACCACCGGGAGGTAA 

5 GCTGGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTAGTGTCTATGACTGATTTTATGCGCCTGCGTC 

GGTACTAGTTAGCTAACTAGCTCTGTATCTGGCGGACCCGTGGTGGAACTGACGAGTTCGGAACACCCG 

GCCGCAACCCTGGGAGACGTCCCAGGGACTTCGGGGGCCGTTTTTGTGGCCCGACCTGAGTCCTAAAAT 

CCCGATCGTTTAGGACTCTTTGGTGCACCCCCCTTAGAGGAGGGATATGTGGTTCTGGTAGGAGACGAG 

AACCTAAAACAGTTCCCGCCTCCGTCTGAATTTTTGCTTTCGGTTTGGGACCGAAGCCGCGCCGCGCGT 

10 CTTGTCTGCTGCAGCATCGTTCTGTGTTGTCTCTGTCTGACTGTGTTTCTGTATTTGTCTGAAAATATG 

GGCCCGGGCTAGACTGTTACCACTCCCTTAAGTTTGACCTTAGGTCACTGGAAAGATGTCGAGCGGATC 

GCTCACAACCAGTCGGTAGATGTCAAGAAGAGACGTTGGGTTACCTTCTGCTCTGCAGAATGGCCAACC 

TTTAACGTCGGATGGCCGCGAGACGGCACCTTTAACCGAGACCTCATCACCCAGGTTAAGATCAAGGTC 

TTTTCACCTGGCCCGCATGGACACCCAGACCAGGTCCCCTACATCGTGACCTGGGAAGCCTTGGCTTTT 

15 GACCCCCCTCCCTGGGTCAAGCCCTTTGTACACCCTAAGCCTCCGCCTCCTCTTCCTCCATCCGCCCCG 

TCTCTCCCCCTTGAACCTCCTCGTTCGACCCCGCCTCGATCCTCCCTTTATCCAGCCCTCACTCCTTCT 

CTAGGCGCCCCCATATGGCCATATGAGATCTTATATGGGGCACCCCCGCCCCTTGTAAACTTCCCTGAC 

CCTGACATGACAAGAGTTACTAACAGCCCCTCTCTCCAAGCTCACTTACAGGCTCTCTACTTAGTCCAG 

CACGAAGTCTGGAGACCTCTGGCGGCAGCCTACCAAGAACAACTGGACCGA [SEQ ID NO:954] .  

20 The isolated nucleic acid molecule having the nucleotide sequence of SEQ ID 

NO:954 encodes a FcRL-5-targeted CAR (designated as 39 FcRL5-targeted BBz 

CAR) comprising a fully human scFv (encoded by nucleotides 207-1013 of SEQ ID 

NO:954) that comprises a heavy chain variable region comprising amino acids having 

the sequence set forth in SEQ ID NO:144, a light chain variable region comprising 

25 amino acids having the sequence set forth in SEQ ID NO:143, and a linker having an 

amino acid sequence of SEQ ID NO:307 positioned between the heavy chain variable 

region and the light chain variable region, a transmembrane domain comprising a 

CD8 polypeptide having 137 to 207 of SEQ ID NO: 960, and an intracellular domain 

comprising a CD34 polypeptide comprising amino acids 52 to 163 of SEQ ID NO: 

30 941, and a co-stimulatory signaling region comprising a 4-1BB polypeptide having 

amino acids 214-255 of SEQ ID NO: 943. Nucleotides 207-1013 of SEQ ID NO: 954 

encodes the human scFv. Nucleotides 1023-1235 of SEQ ID NO: 954 encodes the 

CD8 polypeptide comprised in the transmembrane domain. Nucleotides 1236-1361 of 

SEQ ID NO: 954 encodes the 4-1BB polypeptide comprised in the intracellular 

35 domain. Nucleotides 1362-1700 of SEQ ID NO: 954 encodes the CD3zeta
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polypeptide comprised in the intracellular domain. Other portions of SEQ ID NO: 

954 are shown in Table 233.  

Table 233 

Portions Nucleotide Sequence Number of Nucleotides 

Positions of SEQ ID NO: 

954 

anti-FcRL5 scFv 39 207..1013 807 

CD8a TM 1023..1235 213 

4-1BB 1236..1361 126 

CD3zeta 1362..1700 339 

LTR 1980..2449 470 

M13 fwd 3148..3164 17 

AmpR promoter 3639..3743 105 

AmpR 3744..4604 861 

ori 4775..5363 589 

CAP binding site 5651..5672 22 

lac promoter 5687..5717 31 

lac operator 5725..5741 17 

M13 rev 5749..5765 17 

LTR 6174..6767 594 

MMLV Psi 6830..7187 358 

gag (truncated) 7252..7668 417 

5 

In certain embodiments, the isolated nucleic acid molecule comprises nucleic 

acids having the sequence set forth in SEQ ID NO:955 provided below: 

CCGGTGGTACCTCACCCTTACCGAGTCGGCGACACAGTGTGGGTCCGCCGACACCAGACTAAGAACCTA 

GAACCTCGCTGGAAAGGACCTTACACAGTCCTGCTGACCACCCCCACCGCCCTCAAAGTAGACGGCATC 

10 GCAGCTTGGATACACGCCGCCCACGTGAAGGCTGCCGACCCCGGGGGTGGACCATCCTCTAGACTGCCA 

TGGAAACCGACACCCTGCTGCTGTGGGTGCTGCTGCTGTGGGTGCCAGGATCCACAGGACAGTCTGTCG 

TGACGCAGCCACCCTCAGCGTCTGGGACCCCCGGGCAGAGGGTCACCATCTCTTGTTCTGGAAGCAGCT 

CCAACATCGGAAGTAATTATGTATACTGGTACCAGCAGCTCCCAGGAACGGCCCCCAAACTCCTCATCT 

ATAGTAATAATCAGCGGCCCTCAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGCCT 

15 CCCTGGCCATCAGTGGGCTCCGGTCCGAGGATGAGGCTGATTATTACTGTGCAGCATGGGATGACAGCC
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TGAGTGGTTATGTCTTCGGAACTGGGACCAAGCTGACCGTCCTAGGTTCTAGAGGTGGTGGTGGTAGCG 

GCGGCGGCGGCTCTGGTGGTGGTGGATCCCTCGAGATGGCCCAGGTGCAGCTACAGCAGTGGGGCGCAG 

GACTGTTGAAGCCTTCGGAGACCCTGTCCCTCACCTGCGCTGTCTATGGTGGGTCCTTCAGTGGTTACT 

ACTGGAGCTGGATCCGCCAGCCCCCAGGGAAGGGGCTGGAGTGGATTGGGGAAATCAATCATAGTGGAA 

5 GCACCAACTACAACCCGTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAACCAGTTCT 

CCCTGAAGCTGAGCTCTGTGACCGCCGCGGACACGGCCGTGTATTACTGTGCGCGCCTGTACGAAGGTG 

GTTACCATGGTTGGGGTTCTTGGCTGTCTTCTGATTCTTGGGGTCAAGGTACTCTGGTGACCGTCTCCT 

CAGCGGCCGCACCCACCACGACGCCAGCGCCGCGACCACCAACCCCGGCGCCCACGATCGCGTCGCAGC 

CCCTGTCCCTGCGCCCAGAGGCGTGCCGGCCAGCGGCGGGGGGCGCAGTGCACACGAGGGGGCTGGACT 

10 TCGCCTGTGATATCTACATCTGGGCGCCCCTGGCCGGGACTTGTGGGGTCCTTCTCCTGTCACTGGTTA 

TCACCCTTTACTGCAACAAACGGGGCAGAAAGAAGCTCCTGTATATATTCAAACAACCATTTATGAGAC 

CAGTACAAACTACTCAAGAGGAAGATGGCTGTAGCTGCCGATTTCCAGAAGAAGAAGAAGGAGGATGTG 

AACTGAGAGTGAAGTTCAGCAGGAGCGCAGAGCCCCCCGCGTACCAGCAGGGCCAGAACCAGCTCTATA 

ACGAGCTCAATCTAGGACGAAGAGAGGAGTACGATGTTTTGGACAAGAGACGTGGCCGGGACCCTGAGA 

15 TGGGGGGAAAGCCGAGAAGGAAGAACCCTCAGGAAGGCCTGTACAATGAACTGCAGAAAGATAAGATGG 

CGGAGGCCTACAGTGAGATTGGGATGAAAGGCGAGCGCCGGAGGGGCAAGGGGCACGATGGCCTTTACC 

AGGGTCTCAGTACAGCCACCAAGGACACCTACGACGCCCTTCACATGCAGGCCCTGCCCCCTCGCTAAC 

AGCCACTCGAGGATCCGGATTAGTCCAATTTGTTAAAGACAGGATATCAGTGGTCCAGGCTCTAGTTTT 

GACTCAACAATATCACCAGCTGAAGCCTATAGAGTACGAGCCATAGATAAAATAAAAGATTTTATTTAG 

20 TCTCCAGAAAAAGGGGGGAATGAAAGACCCCACCTGTAGGTTTGGCAAGCTAGCTTAAGTAACGCCATT 

TTGCAAGGCATGGAAAAATACATAACTGAGAATAGAGAAGTTCAGATCAAGGTCAGGAACAGATGGAAC 

AGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGA 

TGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAG 

AACAGATGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTG 

25 CCCCAAGGACCTGAAATGACCCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTTCTCGCTTCTGTTC 

GCGCGCTTCTGCTCCCCGAGCTCAATAAAAGAGCCCACAACCCCTCACTCGGGGCGCCAGTCCTCCGAT 

TGACTGAGTCGCCCGGGTACCCGTGTATCCAATAAACCCTCTTGCAGTTGCATCCGACTTGTGGTCTCG 

CTGTTCCTTGGGAGGGTCTCCTCTGAGTGATTGACTACCCGTCAGCGGGGGTCTTTCACACATGCAGCA 

TGTATCAAAATTAATTTGGTTTTTTTTCTTAAGTATTTACATTAAATGGCCATAGTACTTAAAGTTACA 

30 TTGGCTTCCTTGAAATAAACATGGAGTATTCAGAATGTGTCATAAATATTTCTAATTTTAAGATAGTAT 

CTCCATTGGCTTTCTACTTTTTCTTTTATTTTTTTTTGTCCTCTGTCTTCCATTTGTTGTTGTTGTTGT 

TTGTTTGTTTGTTTGTTGGTTGGTTGGTTAATTTTTTTTTAAAGATCCTACACTATAGTTCAAGCTAGA 

CTATTAGCTACTCTGTAACCCAGGGTGACCTTGAAGTCATGGGTAGCCTGCTGTTTTAGCCTTCCCACA 

TCTAAGATTACAGGTATGAGCTATCATTTTTGGTATATTGATTGATTGATTGATTGATGTGTGTGTGTG 

35 TGATTGTGTTTGTGTGTGTGACTGTGAAAATGTGTGTATGGGTGTGTGTGAATGTGTGTATGTATGTGT 

GTGTGTGAGTGTGTGTGTGTGTGTGTGCATGTGTGTGTGTGTGACTGTGTCTATGTGTATGACTGTGTG 

TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTGTGAAAAAATATTCTATGGTAGTGAGA 

GCCAACGCTCCGGCTCAGGTGTCAGGTTGGTTTTTGAGACAGAGTCTTTCACTTAGCTTGGAATTCACT 

GGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACA 

40 TCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAG
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CCTGAATGGCGAATGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCAT 

ATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACC 

CGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGG 

GAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGATGACGAAAGGGCCTCGTGATAC 

5 GCCTATTTTTATAGGTTAATGTCATGATAATAATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAA 

ATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAAT 

AACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCC 

TTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAG 

ATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTG 

10 AGAGTTTTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTAT 

TATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTG 

AGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCA 

TAACCATGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCG 

CTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCA 

15 TACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTG 

GCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGAC 

CACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGT 

CTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGG 

GGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATT 

20 GGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAA 

GGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACT 

GAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCT 

GCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTT 

TTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAG 

25 GCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTG 

CTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGC 

GGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGAT 

ACCTACAGCGTGAGCATTGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAA 

GCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTC 

30 CTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTAT 

GGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCT 

TTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCC 

GCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATACGCAAACCGC 

CTCTCCCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCA 

35 GTGAGCGCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTC 

CGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATT 

ACGCCAAGCTTTGCTCTTAGGAGTTTCCTAATACATCCCAAACTCAAATATATAAAGCATTTGACTTGT 

TCTATGCCCTAGGGGGCGGGGGGAAGCTAAGCCAGCTTTTTTTAACATTTAAAATGTTAATTCCATTTT 

AAATGCACAGATGTTTTTATTTCATAAGGGTTTCAATGTGCATGAATGCTGCAATATTCCTGTTACCAA 

40 AGCTAGTATAAATAAAAATAGATAAACGTGGAAATTACTTAGAGTTTCTGTCATTAACGTTTCCTTCCT
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CAGTTGACAACATAAATGCGCTGCTGAGCAAGCCAGTTTGCATCTGTCAGGATCAATTTCCCATTATGC 

CAGTCATATTAATTACTAGTCAATTAGTTGATTTTTATTTTTGACATATACATGTGAATGAAAGACCCC 

ACCTGTAGGTTTGGCAAGCTAGCTTAAGTAACGCCATTTTGCAAGGCATGGAAAAATACATAACTGAGA 

ATAGAAAAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTG 

5 GTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATA 

TCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCT 

CAGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGGACCTGAAATGACCCTGTGCCTTA 

TTTGAACTAACCAATCAGTTCGCTTCTCGCTTCTGTTCGCGCGCTTATGCTCCCCGAGCTCAATAAAAG 

AGCCCACAACCCCTCACTCGGGGCGCCAGTCCTCCGATTGACTGAGTCGCCCGGGTACCCGTGTATCCA 

10 ATAAACCCTCTTGCAGTTGCATCCGACTTGTGGTCTCGCTGTTCCTTGGGAGGGTCTCCTCTGAGTGAT 

TGACTACCCGTCAGCGGGGGTCTTTCATTTGGGGGCTCGTCCGGGATCGGGAGACCCCTGCCCAGGGAC 

CACCGACCCACCACCGGGAGGTAAGCTGGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTAGTGTCTA 

TGACTGATTTTATGCGCCTGCGTCGGTACTAGTTAGCTAACTAGCTCTGTATCTGGCGGACCCGTGGTG 

GAACTGACGAGTTCGGAACACCCGGCCGCAACCCTGGGAGACGTCCCAGGGACTTCGGGGGCCGTTTTT 

15 GTGGCCCGACCTGAGTCCTAAAATCCCGATCGTTTAGGACTCTTTGGTGCACCCCCCTTAGAGGAGGGA 

TATGTGGTTCTGGTAGGAGACGAGAACCTAAAACAGTTCCCGCCTCCGTCTGAATTTTTGCTTTCGGTT 

TGGGACCGAAGCCGCGCCGCGCGTCTTGTCTGCTGCAGCATCGTTCTGTGTTGTCTCTGTCTGACTGTG 

TTTCTGTATTTGTCTGAAAATATGGGCCCGGGCTAGACTGTTACCACTCCCTTAAGTTTGACCTTAGGT 

CACTGGAAAGATGTCGAGCGGATCGCTCACAACCAGTCGGTAGATGTCAAGAAGAGACGTTGGGTTACC 

20 TTCTGCTCTGCAGAATGGCCAACCTTTAACGTCGGATGGCCGCGAGACGGCACCTTTAACCGAGACCTC 

ATCACCCAGGTTAAGATCAAGGTCTTTTCACCTGGCCCGCATGGACACCCAGACCAGGTCCCCTACATC 

GTGACCTGGGAAGCCTTGGCTTTTGACCCCCCTCCCTGGGTCAAGCCCTTTGTACACCCTAAGCCTCCG 

CCTCCTCTTCCTCCATCCGCCCCGTCTCTCCCCCTTGAACCTCCTCGTTCGACCCCGCCTCGATCCTCC 

CTTTATCCAGCCCTCACTCCTTCTCTAGGCGCCCCCATATGGCCATATGAGATCTTATATGGGGCACCC 

25 CCGCCCCTTGTAAACTTCCCTGACCCTGACATGACAAGAGTTACTAACAGCCCCTCTCTCCAAGCTCAC 

TTACAGGCTCTCTACTTAGTCCAGCACGAAGTCTGGAGACCTCTGGCGGCAGCCTACCAAGAACAACTG 

GACCGA [SEQ ID NO:955]. The isolated nucleic acid molecule having the 

nucleotide sequence of SEQ ID NO:955 encodes a FcRL-5-targeted CAR (designated 

as 69 FcRL5-targeted BBz CAR) comprising a fully human scFv (encoded by 

30 nucleotides 207-1037 of SEQ ID NO:955) that comprises a heavy chain variable 

region comprising amino acids having the sequence set forth in SEQ ID NO:172, a 

light chain variable region comprising amino acids having the sequence set forth in 

SEQ ID NO:171, and a linker having an amino acid sequence of SEQ ID NO:307 

positioned between the heavy chain variable region and the light chain variable 

35 region, a transmembrane domain comprising a CD8 polypeptide having 137 to 207 of 

SEQ ID NO: 960, and an intracellular domain comprising a CD34 polypeptide 

comprising amino acids 52 to 163 of SEQ ID NO: 941, and a co-stimulatory signaling
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region comprising a 4-1BB polypeptide having amino acids 214-255 of SEQ ID NO: 

943. Nucleotides 207-1037 of SEQ ID NO: 955 encodes the human scFv.  

Nucleotides 1047-1259 of SEQ ID NO: 955 encodes the CD8 polypeptide comprised 

in the transmembrane domain. Nucleotides 1260-1385 of SEQ ID NO: 955 encodes 

5 the 4-1BB polypeptide comprised in the intracellular domain. Nucleotides 1386-1724 

of SEQ ID NO: 955 encodes the CD3zeta polypeptide comprised in the intracellular 

domain. Other portions of SEQ ID NO: 955 are shown in Table 234.  

Table 234 

Portions Nucleotide Sequence Number of Nucleotides 

Positions of SEQ ID NO: 

955 

anti-FcRL5 scFv 69 207..1037 831 

CD8a TM 1047..1259 213 

4-1BB 1260..1385 126 

CD3zeta 1386..1724 339 

LTR 2004..2473 470 

M13 fwd 3172..3188 17 

AmpR promoter 3663..3767 105 

AmpR 3768..4628 861 

ori 4799..5387 589 

CAP binding site 5675..5696 22 

lac promoter 5711..5741 31 

lac operator 5749..5765 17 

M13 rev 5773..5789 17 

LTR 6198..6791 594 

MMLV Psi 6854..7211 358 

gag (truncated) 7276..7692 417 

10 

In certain embodiments, the isolated nucleic acid molecule comprises nucleic 

acids having the sequence set forth in SEQ ID NO:956 provided below:
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CCGGTGGTACCTCACCCTTACCGAGTCGGCGACACAGTGTGGGTCCGCCGACACCAGACTAAGAACCTA 

GAACCTCGCTGGAAAGGACCTTACACAGTCCTGCTGACCACCCCCACCGCCCTCAAAGTAGACGGCATC 

GCAGCTTGGATACACGCCGCCCACGTGAAGGCTGCCGACCCCGGGGGTGGACCATCCTCTAGACTGCCA 

TGGAAACCGACACCCTGCTGCTGTGGGTGCTGCTGCTGTGGGTGCCAGGATCCACAGGAAATTTTATGC 

5 TGACTCAGCCCCACTCTGTGTCGGAGTCTCCGGGGAAGACGGTAACCATCTCCTGCACCCGCAGCAGTG 

GCAGCATTGCCAGCAACTATGTGCAGTGGTACCAGCAGCGCCCGGGCAGTGCCCCCACCACTGTGATCT 

ATGAGGATAACCAAAGACCCTCTGGGGTCCCTGATCGGTTCTCTGGCTCCATCGACAGCTCCTCCAACT 

CTGCCTCCCTCACCATCTCTGGACTGAAGACTGAGGACGAGGCTGACTACTACTGTCAGTCTTATGATA 

GCAGCAATGTGGTATTCGGCGGAGGGACCAAGGTCACCGTCCTAGGTTCTAGAGGTGGTGGTGGTAGCG 

10 GCGGCGGCGGCTCTGGTGGTGGTGGATCCCTCGAGATGGCCGAGGTGCAGCTGGTGGAGTCTGGGGGAG 

GCTTGGTACAGCCTGGAGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTCAGTAGTTATG 

AAATGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTTTCATACATTAGTAGTAGTGGTA 

GTACCATATACTACGCAGACTCTGTGAAGGGCCGATTCACCATCTCCAGAGACAACGCCAAGAACTCAC 

TGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCTGTTTATTACTGTGCACGCTGGGACTACG 

15 GTATGGACGTCTGGGGCCAAGGGACCACGGTCACCGTCTCCTCAGCGGCCGCACCCACCACGACGCCAG 

CGCCGCGACCACCAACCCCGGCGCCCACGATCGCGTCGCAGCCCCTGTCCCTGCGCCCAGAGGCGTGCC 

GGCCAGCGGCGGGGGGCGCAGTGCACACGAGGGGGCTGGACTTCGCCTGTGATATCTACATCTGGGCGC 

CCCTGGCCGGGACTTGTGGGGTCCTTCTCCTGTCACTGGTTATCACCCTTTACTGCAACAAACGGGGCA 

GAAAGAAGCTCCTGTATATATTCAAACAACCATTTATGAGACCAGTACAAACTACTCAAGAGGAAGATG 

20 GCTGTAGCTGCCGATTTCCAGAAGAAGAAGAAGGAGGATGTGAACTGAGAGTGAAGTTCAGCAGGAGCG 

CAGAGCCCCCCGCGTACCAGCAGGGCCAGAACCAGCTCTATAACGAGCTCAATCTAGGACGAAGAGAGG 

AGTACGATGTTTTGGACAAGAGACGTGGCCGGGACCCTGAGATGGGGGGAAAGCCGAGAAGGAAGAACC 

CTCAGGAAGGCCTGTACAATGAACTGCAGAAAGATAAGATGGCGGAGGCCTACAGTGAGATTGGGATGA 

AAGGCGAGCGCCGGAGGGGCAAGGGGCACGATGGCCTTTACCAGGGTCTCAGTACAGCCACCAAGGACA 

25 CCTACGACGCCCTTCACATGCAGGCCCTGCCCCCTCGCTAACAGCCACTCGAGGATCCGGATTAGTCCA 

ATTTGTTAAAGACAGGATATCAGTGGTCCAGGCTCTAGTTTTGACTCAACAATATCACCAGCTGAAGCC 

TATAGAGTACGAGCCATAGATAAAATAAAAGATTTTATTTAGTCTCCAGAAAAAGGGGGGAATGAAAGA 

CCCCACCTGTAGGTTTGGCAAGCTAGCTTAAGTAACGCCATTTTGCAAGGCATGGAAAAATACATAACT 

GAGAATAGAGAAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATC 

30 TGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGAACAGCTGAATATGGGCCAAACAG 

GATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAG 

CCCTCAGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGGACCTGAAATGACCCTGTGC 

CTTATTTGAACTAACCAATCAGTTCGCTTCTCGCTTCTGTTCGCGCGCTTCTGCTCCCCGAGCTCAATA 

AAAGAGCCCACAACCCCTCACTCGGGGCGCCAGTCCTCCGATTGACTGAGTCGCCCGGGTACCCGTGTA 

35 TCCAATAAACCCTCTTGCAGTTGCATCCGACTTGTGGTCTCGCTGTTCCTTGGGAGGGTCTCCTCTGAG 

TGATTGACTACCCGTCAGCGGGGGTCTTTCACACATGCAGCATGTATCAAAATTAATTTGGTTTTTTTT 

CTTAAGTATTTACATTAAATGGCCATAGTACTTAAAGTTACATTGGCTTCCTTGAAATAAACATGGAGT 

ATTCAGAATGTGTCATAAATATTTCTAATTTTAAGATAGTATCTCCATTGGCTTTCTACTTTTTCTTTT 

ATTTTTTTTTGTCCTCTGTCTTCCATTTGTTGTTGTTGTTGTTTGTTTGTTTGTTTGTTGGTTGGTTGG 

40 TTAATTTTTTTTTAAAGATCCTACACTATAGTTCAAGCTAGACTATTAGCTACTCTGTAACCCAGGGTG
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ACCTTGAAGTCATGGGTAGCCTGCTGTTTTAGCCTTCCCACATCTAAGATTACAGGTATGAGCTATCAT 

TTTTGGTATATTGATTGATTGATTGATTGATGTGTGTGTGTGTGATTGTGTTTGTGTGTGTGACTGTGA 

AAATGTGTGTATGGGTGTGTGTGAATGTGTGTATGTATGTGTGTGTGTGAGTGTGTGTGTGTGTGTGTG 

CATGTGTGTGTGTGTGACTGTGTCTATGTGTATGACTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGT 

5 GTGTGTGTGTGTGTTGTGAAAAAATATTCTATGGTAGTGAGAGCCAACGCTCCGGCTCAGGTGTCAGGT 

TGGTTTTTGAGACAGAGTCTTTCACTTAGCTTGGAATTCACTGGCCGTCGTTTTACAACGTCGTGACTG 

GGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAG 

CGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCCTGATGCG 

GTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTACAATCTGCTC 

10 TGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCT 

GCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACC 

GTCATCACCGAAACGCGCGATGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGA 

TAATAATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTAT 

TTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATT 

15 GAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCC 

TTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAG 

TGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGAACGTTTTC 

CAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGC 

AACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATC 

20 TTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCA 

ACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATG 

TAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGA 

TGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGC 

AACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTG 

25 GCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGC 

CAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAA 

ATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCAT 

ATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATA 

ATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCA 

30 AAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTAC 

CAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAG 

CGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCAC 

CGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTA 

CCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCA 

35 CACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCATTGAGAAAGCG 

CCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCA 

CGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTG 

AGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTT 

TACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGG 

40 ATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGT
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CAGTGAGCGAGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGCCGATTCATT 

AATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTAATGTGAGTT 

AGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGA 

GCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTTTGCTCTTAGGAGTTTC 

5 CTAATACATCCCAAACTCAAATATATAAAGCATTTGACTTGTTCTATGCCCTAGGGGGCGGGGGGAAGC 

TAAGCCAGCTTTTTTTAACATTTAAAATGTTAATTCCATTTTAAATGCACAGATGTTTTTATTTCATAA 

GGGTTTCAATGTGCATGAATGCTGCAATATTCCTGTTACCAAAGCTAGTATAAATAAAAATAGATAAAC 

GTGGAAATTACTTAGAGTTTCTGTCATTAACGTTTCCTTCCTCAGTTGACAACATAAATGCGCTGCTGA 

GCAAGCCAGTTTGCATCTGTCAGGATCAATTTCCCATTATGCCAGTCATATTAATTACTAGTCAATTAG 

10 TTGATTTTTATTTTTGACATATACATGTGAATGAAAGACCCCACCTGTAGGTTTGGCAAGCTAGCTTAA 

GTAACGCCATTTTGCAAGGCATGGAAAAATACATAACTGAGAATAGAAAAGTTCAGATCAAGGTCAGGA 

ACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGG 

CCAAGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGC 

TCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTTTCTAGAGAACCATCAGATG 

15 TTTCCAGGGTGCCCCAAGGACCTGAAATGACCCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTTCT 

CGCTTCTGTTCGCGCGCTTATGCTCCCCGAGCTCAATAAAAGAGCCCACAACCCCTCACTCGGGGCGCC 

AGTCCTCCGATTGACTGAGTCGCCCGGGTACCCGTGTATCCAATAAACCCTCTTGCAGTTGCATCCGAC 

TTGTGGTCTCGCTGTTCCTTGGGAGGGTCTCCTCTGAGTGATTGACTACCCGTCAGCGGGGGTCTTTCA 

TTTGGGGGCTCGTCCGGGATCGGGAGACCCCTGCCCAGGGACCACCGACCCACCACCGGGAGGTAAGCT 

20 GGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTAGTGTCTATGACTGATTTTATGCGCCTGCGTCGGT 

ACTAGTTAGCTAACTAGCTCTGTATCTGGCGGACCCGTGGTGGAACTGACGAGTTCGGAACACCCGGCC 

GCAACCCTGGGAGACGTCCCAGGGACTTCGGGGGCCGTTTTTGTGGCCCGACCTGAGTCCTAAAATCCC 

GATCGTTTAGGACTCTTTGGTGCACCCCCCTTAGAGGAGGGATATGTGGTTCTGGTAGGAGACGAGAAC 

CTAAAACAGTTCCCGCCTCCGTCTGAATTTTTGCTTTCGGTTTGGGACCGAAGCCGCGCCGCGCGTCTT 

25 GTCTGCTGCAGCATCGTTCTGTGTTGTCTCTGTCTGACTGTGTTTCTGTATTTGTCTGAAAATATGGGC 

CCGGGCTAGACTGTTACCACTCCCTTAAGTTTGACCTTAGGTCACTGGAAAGATGTCGAGCGGATCGCT 

CACAACCAGTCGGTAGATGTCAAGAAGAGACGTTGGGTTACCTTCTGCTCTGCAGAATGGCCAACCTTT 

AACGTCGGATGGCCGCGAGACGGCACCTTTAACCGAGACCTCATCACCCAGGTTAAGATCAAGGTCTTT 

TCACCTGGCCCGCATGGACACCCAGACCAGGTCCCCTACATCGTGACCTGGGAAGCCTTGGCTTTTGAC 

30 CCCCCTCCCTGGGTCAAGCCCTTTGTACACCCTAAGCCTCCGCCTCCTCTTCCTCCATCCGCCCCGTCT 

CTCCCCCTTGAACCTCCTCGTTCGACCCCGCCTCGATCCTCCCTTTATCCAGCCCTCACTCCTTCTCTA 

GGCGCCCCCATATGGCCATATGAGATCTTATATGGGGCACCCCCGCCCCTTGTAAACTTCCCTGACCCT 

GACATGACAAGAGTTACTAACAGCCCCTCTCTCCAAGCTCACTTACAGGCTCTCTACTTAGTCCAGCAC 

GAAGTCTGGAGACCTCTGGCGGCAGCCTACCAAGAACAACTGGACCGA [SEQ ID NO:956].  

35 The isolated nucleic acid molecule having the nucleotide sequence of SEQ ID 

NO:956 encodes a FcRL-5-targeted CAR (designated as 104 FcRL5-targeted BBz 

CAR) comprising a fully human scFv (encoded by nucleotides 207-1010) that 

comprises a heavy chain variable region comprising amino acids having the sequence 

set forth in SEQ ID NO:216, a light chain variable region comprising amino acids
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having the sequence set forth in SEQ ID NO:215, and a linker having an amino acid 

sequence of SEQ ID NO:307 positioned between the heavy chain variable region and 

the light chain variable region, a transmembrane domain comprising a CD8 

polypeptide having 137 to 207 of SEQ ID NO: 960, and an intracellular domain 

5 comprising a CD34 polypeptide comprising amino acids 52 to 163 of SEQ ID NO: 

941, and a co-stimulatory signaling region comprising a 4-1BB polypeptide having 

amino acids 214-255 of SEQ ID NO: 943. Nucleotides 207-1010 of SEQ ID NO: 956 

encodes the human scFv. Nucleotides 1020-1232 of SEQ ID NO: 956 encodes the 

CD8 polypeptide comprised in the transmembrane domain. Nucleotides 1233-1358 of 

10 SEQ ID NO: 956 encodes the 4-1BB polypeptide comprised in the intracellular 

domain. Nucleotides 1359-1697 of SEQ ID NO: 956 encodes the CD3zeta 

polypeptide comprised in the intracellular domain. Other portions of SEQ ID NO: 

956 are shown in Table 235.  

15 Table 235 

Portions Nucleotide Sequence Number of Nucleotides 

Positions of SEQ ID NO: 

956 

antiFcRL5 scFv 104 207..1010 804 

CD8a TM 1020..1232 213 

4-1BB 1233..1358 126 

CD3zeta 1359..1697 339 

LTR 1977..2446 470 

M13 fwd 3145..3161 17 

AmpR promoter 3636..3740 105 

AmpR 3741..4601 861 

ori 4772..5360 589 

CAP binding site 5648..5669 22 

lac promoter 5684..5714 31 

lac operator 5722..5738 17 

M13 rev 5746..5762 17 

LTR 6171..6764 594
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MMLV Psi 6827..7184 358 

gag (truncated) 7249..7665 417 

In certain embodiments, the isolated nucleic acid molecule comprises nucleic 

acids having the sequence set forth in SEQ ID NO:957 provided below: 

CCGGTGGTACCTCACCCTTACCGAGTCGGCGACACAGTGTGGGTCCGCCGACACCAGACTAAGAACCTA 

5 GAACCTCGCTGGAAAGGACCTTACACAGTCCTGCTGACCACCCCCACCGCCCTCAAAGTAGACGGCATC 

GCAGCTTGGATACACGCCGCCCACGTGAAGGCTGCCGACCCCGGGGGTGGACCATCCTCTAGACTGCCA 

TGGAAACCGATACACTGCTGCTGTGGGTGCTGCTGCTGTGGGTGCCAGGATCCACAGGCTCCTATGTGC 

TGACTCAGCCACCCTCAGTGTCCGTGTCCCCAGGACAGACAGCCAGCATCACCTGCTCTGGAGATAGAT 

TGACGAATAAATATGTTTCCTGGTATCAACAGAAGCCAGGCCAGTCCCCTGTGTTGGTCATCTATGAGG 

10 ATGCCAAGCGGCCCTCAGGGATCCCTGCGCGATTCTCTGGCTCCAACTCTGGGAACACAGCCACTCTGA 

CCATCAGCGGGACCCAGGCTATGGATGAGTCTGAATATTACTGTCAGGCGTGGGACAGCAGTGTGGTGG 

TTTTTGGCGGAGGGACCAAGCTGACCGTCCTAGGTTCTAGAGGTGGTGGTGGTAGCGGCGGCGGCGGCT 

CTGGTGGTGGTGGATCCCTCGAGATGGCCGAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTACAGC 

CTGGCAGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTTACCTTTGATGATTATGCCATGCACTGGG 

15 TCCGGCAAGCTCCAGGGAAGGGCCTGGAGTGGGTCTCAGGTATTAGTTGGAATAGTGGTAGTATAGGCT 

ATGCGGACTCTGTGAAGGGCCGATTCACCATCTCCAGAGACAACGCCAAGAACTCCCTGTATCTGCAAA 

TGAACAGTCTGAGAGATGAGGACACGGCCTTGTATTACTGTGCAAAAGACCGAGGGGGGGGAGTTATCG 

TTAAGGATGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAGCGGCCGCACCCACCA 

CGACGCCAGCGCCGCGACCACCAACCCCGGCGCCCACGATCGCGTCGCAGCCCCTGTCCCTGCGCCCAG 

20 AGGCGTGCCGGCCAGCGGCGGGGGGCGCAGTGCACACGAGGGGGCTGGACTTCGCCTGTGATATCTACA 

TCTGGGCGCCCCTGGCCGGGACTTGTGGGGTCCTTCTCCTGTCACTGGTTATCACCCTTTACTGCAACA 

AACGGGGCAGAAAGAAGCTCCTGTATATATTCAAACAACCATTTATGAGACCAGTACAAACTACTCAAG 

AGGAAGATGGCTGTAGCTGCCGATTTCCAGAAGAAGAAGAAGGAGGATGTGAACTGAGAGTGAAGTTCA 

GCAGGAGCGCAGAGCCCCCCGCGTACCAGCAGGGCCAGAACCAGCTCTATAACGAGCTCAATCTAGGAC 

25 GAAGAGAGGAGTACGATGTTTTGGACAAGAGACGTGGCCGGGACCCTGAGATGGGGGGAAAGCCGAGAA 

GGAAGAACCCTCAGGAAGGCCTGTACAATGAACTGCAGAAAGATAAGATGGCGGAGGCCTACAGTGAGA 

TTGGGATGAAAGGCGAGCGCCGGAGGGGCAAGGGGCACGATGGCCTTTACCAGGGTCTCAGTACAGCCA 

CCAAGGACACCTACGACGCCCTTCACATGCAGGCCCTGCCCCCTCGCTAACAGCCACTCGAGGATCCGG 

ATTAGTCCAATTTGTTAAAGACAGGATATCAGTGGTCCAGGCTCTAGTTTTGACTCAACAATATCACCA 

30 GCTGAAGCCTATAGAGTACGAGCCATAGATAAAATAAAAGATTTTATTTAGTCTCCAGAAAAAGGGGGG 

AATGAAAGACCCCACCTGTAGGTTTGGCAAGCTAGCTTAAGTAACGCCATTTTGCAAGGCATGGAAAAA 

TACATAACTGAGAATAGAGAAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAA 

CAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGAACAGCTGAATATGG 

GCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGAT 

35 GCGGTCCAGCCCTCAGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGGACCTGAAATG 

ACCCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTTCTCGCTTCTGTTCGCGCGCTTCTGCTCCCCG 

AGCTCAATAAAAGAGCCCACAACCCCTCACTCGGGGCGCCAGTCCTCCGATTGACTGAGTCGCCCGGGT
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ACCCGTGTATCCAATAAACCCTCTTGCAGTTGCATCCGACTTGTGGTCTCGCTGTTCCTTGGGAGGGTC 

TCCTCTGAGTGATTGACTACCCGTCAGCGGGGGTCTTTCACACATGCAGCATGTATCAAAATTAATTTG 

GTTTTTTTTCTTAAGTATTTACATTAAATGGCCATAGTACTTAAAGTTACATTGGCTTCCTTGAAATAA 

ACATGGAGTATTCAGAATGTGTCATAAATATTTCTAATTTTAAGATAGTATCTCCATTGGCTTTCTACT 

5 TTTTCTTTTATTTTTTTTTGTCCTCTGTCTTCCATTTGTTGTTGTTGTTGTTTGTTTGTTTGTTTGTTG 

GTTGGTTGGTTAATTTTTTTTTAAAGATCCTACACTATAGTTCAAGCTAGACTATTAGCTACTCTGTAA 

CCCAGGGTGACCTTGAAGTCATGGGTAGCCTGCTGTTTTAGCCTTCCCACATCTAAGATTACAGGTATG 

AGCTATCATTTTTGGTATATTGATTGATTGATTGATTGATGTGTGTGTGTGTGATTGTGTTTGTGTGTG 

TGACTGTGAAAATGTGTGTATGGGTGTGTGTGAATGTGTGTATGTATGTGTGTGTGTGAGTGTGTGTGT 

10 GTGTGTGTGCATGTGTGTGTGTGTGACTGTGTCTATGTGTATGACTGTGTGTGTGTGTGTGTGTGTGTG 

TGTGTGTGTGTGTGTGTGTGTGTTGTGAAAAAATATTCTATGGTAGTGAGAGCCAACGCTCCGGCTCAG 

GTGTCAGGTTGGTTTTTGAGACAGAGTCTTTCACTTAGCTTGGAATTCACTGGCCGTCGTTTTACAACG 

TCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTG 

GCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCG 

15 CCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCTCAGTAC 

AATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACG 

GGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAG 

GTTTTCACCGTCATCACCGAAACGCGCGATGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTA 

ATGTCATGATAATAATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTA 

20 TTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTC 

AATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGG 

CATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGG 

GTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAG 

AACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCG 

25 GGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAG 

AAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACA 

CTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGG 

GGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTG 

ACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAG 

30 CTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCC 

TTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAG 

CACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGG 

ATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAG 

TTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCC 

35 TTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAG 

AAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAAC 

CACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCT 

TCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACT 

CTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGT 

40 CGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGGG
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GTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCATT 

GAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAG 

GAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACC 

TCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACG 

5 CGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTG 

ATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGC 

GCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGCGTTGGC 

CGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACGCAATTA 

ATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTG 

10 GAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTTTGCTCTT 

AGGAGTTTCCTAATACATCCCAAACTCAAATATATAAAGCATTTGACTTGTTCTATGCCCTAGGGGGCG 

GGGGGAAGCTAAGCCAGCTTTTTTTAACATTTAAAATGTTAATTCCATTTTAAATGCACAGATGTTTTT 

ATTTCATAAGGGTTTCAATGTGCATGAATGCTGCAATATTCCTGTTACCAAAGCTAGTATAAATAAAAA 

TAGATAAACGTGGAAATTACTTAGAGTTTCTGTCATTAACGTTTCCTTCCTCAGTTGACAACATAAATG 

15 CGCTGCTGAGCAAGCCAGTTTGCATCTGTCAGGATCAATTTCCCATTATGCCAGTCATATTAATTACTA 

GTCAATTAGTTGATTTTTATTTTTGACATATACATGTGAATGAAAGACCCCACCTGTAGGTTTGGCAAG 

CTAGCTTAAGTAACGCCATTTTGCAAGGCATGGAAAAATACATAACTGAGAATAGAAAAGTTCAGATCA 

AGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCC 

GGCTCAGGGCCAAGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCC 

20 TGCCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTTTCTAGAGAAC 

CATCAGATGTTTCCAGGGTGCCCCAAGGACCTGAAATGACCCTGTGCCTTATTTGAACTAACCAATCAG 

TTCGCTTCTCGCTTCTGTTCGCGCGCTTATGCTCCCCGAGCTCAATAAAAGAGCCCACAACCCCTCACT 

CGGGGCGCCAGTCCTCCGATTGACTGAGTCGCCCGGGTACCCGTGTATCCAATAAACCCTCTTGCAGTT 

GCATCCGACTTGTGGTCTCGCTGTTCCTTGGGAGGGTCTCCTCTGAGTGATTGACTACCCGTCAGCGGG 

25 GGTCTTTCATTTGGGGGCTCGTCCGGGATCGGGAGACCCCTGCCCAGGGACCACCGACCCACCACCGGG 

AGGTAAGCTGGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTAGTGTCTATGACTGATTTTATGCGCC 

TGCGTCGGTACTAGTTAGCTAACTAGCTCTGTATCTGGCGGACCCGTGGTGGAACTGACGAGTTCGGAA 

CACCCGGCCGCAACCCTGGGAGACGTCCCAGGGACTTCGGGGGCCGTTTTTGTGGCCCGACCTGAGTCC 

TAAAATCCCGATCGTTTAGGACTCTTTGGTGCACCCCCCTTAGAGGAGGGATATGTGGTTCTGGTAGGA 

30 GACGAGAACCTAAAACAGTTCCCGCCTCCGTCTGAATTTTTGCTTTCGGTTTGGGACCGAAGCCGCGCC 

GCGCGTCTTGTCTGCTGCAGCATCGTTCTGTGTTGTCTCTGTCTGACTGTGTTTCTGTATTTGTCTGAA 

AATATGGGCCCGGGCTAGACTGTTACCACTCCCTTAAGTTTGACCTTAGGTCACTGGAAAGATGTCGAG 

CGGATCGCTCACAACCAGTCGGTAGATGTCAAGAAGAGACGTTGGGTTACCTTCTGCTCTGCAGAATGG 

CCAACCTTTAACGTCGGATGGCCGCGAGACGGCACCTTTAACCGAGACCTCATCACCCAGGTTAAGATC 

35 AAGGTCTTTTCACCTGGCCCGCATGGACACCCAGACCAGGTCCCCTACATCGTGACCTGGGAAGCCTTG 

GCTTTTGACCCCCCTCCCTGGGTCAAGCCCTTTGTACACCCTAAGCCTCCGCCTCCTCTTCCTCCATCC 

GCCCCGTCTCTCCCCCTTGAACCTCCTCGTTCGACCCCGCCTCGATCCTCCCTTTATCCAGCCCTCACT 

CCTTCTCTAGGCGCCCCCATATGGCCATATGAGATCTTATATGGGGCACCCCCGCCCCTTGTAAACTTC 

CCTGACCCTGACATGACAAGAGTTACTAACAGCCCCTCTCTCCAAGCTCACTTACAGGCTCTCTACTTA 

40 GTCCAGCACGAAGTCTGGAGACCTCTGGCGGCAGCCTACCAAGAACAACTGGACCGA[SEQ ID



WO 2016/090337 PCT/US2015/064134 
112 

NO:957] The isolated nucleic acid molecule having the nucleotide sequence of 

SEQ ID NO:957 encodes a FcRL-5-targeted CAR (designated as 105 FcRL5-targeted 

BBz CAR) comprising a fully human scFv (encoded by nucleotides 207-1019) that 

comprises a heavy chain variable region comprising amino acids having the sequence 

5 set forth in SEQ ID NO:220, a light chain variable region comprising amino acids 

having the sequence set forth in SEQ ID NO:219, and a linker having an amino acid 

sequence of SEQ ID NO:307 positioned between the heavy chain variable region and 

the light chain variable region, a transmembrane domain comprising a CD8 

polypeptide having 137 to 207 of SEQ ID NO: 960, and an intracellular domain 

10 comprising a CD34 polypeptide comprising amino acids 52 to 163 of SEQ ID NO: 

941, and a co-stimulatory signaling region comprising a 4-1BB polypeptide having 

amino acids 214-255 of SEQ ID NO: 943. Nucleotides 207-1019 of SEQ ID NO: 957 

encodes the human scFv. Nucleotides 1029-1241 of SEQ ID NO: 957 encodes the 

CD8 polypeptide comprised in the transmembrane domain. Nucleotides 1242-1367 of 

15 SEQ ID NO: 957 encodes the 4-1BB polypeptide comprised in the intracellular 

domain. Nucleotides 1368-1706 of SEQ ID NO: 957 encodes the CD3zeta 

polypeptide comprised in the intracellular domain. Other portions of SEQ ID NO: 

957 are shown in Table 236.  

20 Table 236 

Portions Nucleotide Sequence Number of Nucleotides 

Positions of SEQ ID NO: 

957 

antiFcRL5 scFv 105 207..1019 813 

CD8a TM 1029..1241 213 

4-1BB 1242..1367 126 

CD3zeta 1368..1706 339 

LTR 1986..2455 470 

M13 fwd 3154..3170 17 

AmpR promoter 3645..3749 105 

AmpR 3750..4610 861 

ori 4781..5369 589
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CAP binding site 5657..5678 22 

lac promoter 5693..5723 31 

lac operator 5731..5747 17 

M13 rev 5755..5771 17 

LTR 6180..6773 594 

MMLV Psi 6836..7193 358 

gag (truncated) 7258..7674 417 

In certain embodiments, the isolated nucleic acid molecule comprises nucleic 

acids having the sequence set forth in SEQ ID NO:958 provided below: 

CCGGTGGTACCTCACCCTTACCGAGTCGGCGACACAGTGTGGGTCCGCCGACACCAGACTAAGAACCTA 

5 GAACCTCGCTGGAAAGGACCTTACACAGTCCTGCTGACCACCCCCACCGCCCTCAAAGTAGACGGCATC 

GCAGCTTGGATACACGCCGCCCACGTGAAGGCTGCCGACCCCGGGGGTGGACCATCCTCTAGACTGCCA 

TGGAAACCGACACCCTGCTGCTGTGGGTGCTGCTGCTGTGGGTGCCAGGATCCACAGGACTGCCTGTGC 

TGACTCAGCCACCCTCAGCGTCTGCGACCCCCGGGCAGAGGGTCACCATCTCTTGTTCTGGAACCACCT 

CCAACATCGGAAGTAATACTGTACACTGGTACCAGCAGCTCCCAGGGACGGCCCCCAAACTCCTCATCT 

10 ATAATAATAATCAGCGGCCCTCAGGGGTCCCTGACCGATTCTCTGGCTCCAAGTCTGGCACCTCAGCCT 

CCCTGGCCATCAGTGGGCTCCGGTCCGAGGATGAGGCTACATATTCCTGTGCAACATGGGATGACAGCC 

TGAGTGGTGTGGTCTTCGGCGGAGGGACCAAGCTGACCGTCCTAGGTTCTAGAGGTGGTGGTGGTAGCG 

GCGGCGGCGGCTCTGGTGGTGGTGGATCCCTCGAGATGGCCGAGGTCCAGCTGGTGCAGTCTGGGGCTG 

AGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTCTCCTGCAAGGCTTCTGGAGGCACCTTCAGCAGCTATG 

15 CTATCAGCTGGGTGCGACAGGCCCCTGGACAAGGGCTTGAGTGGATGGGAGGGATCATCCCTATCTTTG 

GTACAGCAAACTACGCACAGAAGTTCCAGGGCAGAGTCACGATTACCGCGGACGAATCCACGAGCACAG 

CCTACATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGATCCCGCCT 

ACGGTGACTACGAGTATGATGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAGCGG 

CCGCACCCACCACGACGCCAGCGCCGCGACCACCAACCCCGGCGCCCACGATCGCGTCGCAGCCCCTGT 

20 CCCTGCGCCCAGAGGCGTGCCGGCCAGCGGCGGGGGGCGCAGTGCACACGAGGGGGCTGGACTTCGCCT 

GTGATATCTACATCTGGGCGCCCCTGGCCGGGACTTGTGGGGTCCTTCTCCTGTCACTGGTTATCACCC 

TTTACTGCAACAAACGGGGCAGAAAGAAGCTCCTGTATATATTCAAACAACCATTTATGAGACCAGTAC 

AAACTACTCAAGAGGAAGATGGCTGTAGCTGCCGATTTCCAGAAGAAGAAGAAGGAGGATGTGAACTGA 

GAGTGAAGTTCAGCAGGAGCGCAGAGCCCCCCGCGTACCAGCAGGGCCAGAACCAGCTCTATAACGAGC 

25 TCAATCTAGGACGAAGAGAGGAGTACGATGTTTTGGACAAGAGACGTGGCCGGGACCCTGAGATGGGGG 

GAAAGCCGAGAAGGAAGAACCCTCAGGAAGGCCTGTACAATGAACTGCAGAAAGATAAGATGGCGGAGG 

CCTACAGTGAGATTGGGATGAAAGGCGAGCGCCGGAGGGGCAAGGGGCACGATGGCCTTTACCAGGGTC 

TCAGTACAGCCACCAAGGACACCTACGACGCCCTTCACATGCAGGCCCTGCCCCCTCGCTAACAGCCAC 

TCGAGGATCCGGATTAGTCCAATTTGTTAAAGACAGGATATCAGTGGTCCAGGCTCTAGTTTTGACTCA 

30 ACAATATCACCAGCTGAAGCCTATAGAGTACGAGCCATAGATAAAATAAAAGATTTTATTTAGTCTCCA
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GAAAAAGGGGGGAATGAAAGACCCCACCTGTAGGTTTGGCAAGCTAGCTTAAGTAACGCCATTTTGCAA 

GGCATGGAAAAATACATAACTGAGAATAGAGAAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGA 

ATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGAAC 

AGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGA 

5 TGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAA 

GGACCTGAAATGACCCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTTCTCGCTTCTGTTCGCGCGC 

TTCTGCTCCCCGAGCTCAATAAAAGAGCCCACAACCCCTCACTCGGGGCGCCAGTCCTCCGATTGACTG 

AGTCGCCCGGGTACCCGTGTATCCAATAAACCCTCTTGCAGTTGCATCCGACTTGTGGTCTCGCTGTTC 

CTTGGGAGGGTCTCCTCTGAGTGATTGACTACCCGTCAGCGGGGGTCTTTCACACATGCAGCATGTATC 

10 AAAATTAATTTGGTTTTTTTTCTTAAGTATTTACATTAAATGGCCATAGTACTTAAAGTTACATTGGCT 

TCCTTGAAATAAACATGGAGTATTCAGAATGTGTCATAAATATTTCTAATTTTAAGATAGTATCTCCAT 

TGGCTTTCTACTTTTTCTTTTATTTTTTTTTGTCCTCTGTCTTCCATTTGTTGTTGTTGTTGTTTGTTT 

GTTTGTTTGTTGGTTGGTTGGTTAATTTTTTTTTAAAGATCCTACACTATAGTTCAAGCTAGACTATTA 

GCTACTCTGTAACCCAGGGTGACCTTGAAGTCATGGGTAGCCTGCTGTTTTAGCCTTCCCACATCTAAG 

15 ATTACAGGTATGAGCTATCATTTTTGGTATATTGATTGATTGATTGATTGATGTGTGTGTGTGTGATTG 

TGTTTGTGTGTGTGACTGTGAAAATGTGTGTATGGGTGTGTGTGAATGTGTGTATGTATGTGTGTGTGT 

GAGTGTGTGTGTGTGTGTGTGCATGTGTGTGTGTGTGACTGTGTCTATGTGTATGACTGTGTGTGTGTG 

TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTTGTGAAAAAATATTCTATGGTAGTGAGAGCCAAC 

GCTCCGGCTCAGGTGTCAGGTTGGTTTTTGAGACAGAGTCTTTCACTTAGCTTGGAATTCACTGGCCGT 

20 CGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCC 

TTTCGCCAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAA 

TGGCGAATGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATATGGTG 

CACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGA 

CGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTG 

25 CATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGATGACGAAAGGGCCTCGTGATACGCCTAT 

TTTTATAGGTTAATGTCATGATAATAATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGC 

GCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCT 

GATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTC 

CCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTG 

30 AAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTT 

TTCGCCCCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCC 

GTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACT 

CACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCA 

TGAGTGATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTT 

35 TGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAA 

ACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAAC 

TACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTC 

TGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCG 

GTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTC 

40 AGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAAC
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TGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCT 

AGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGT 

CAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGC 

AAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGA 

5 AGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACC 

ACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCA 

GTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGG 

GCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTAC 

AGCGTGAGCATTGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCA 

10 GGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCG 

GGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAA 

ACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTG 

CGTTATCCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCC 

GAACGACCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCC 

15 CCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGC 

GCAACGCAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTC 

GTATGTTGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCA 

AGCTTTGCTCTTAGGAGTTTCCTAATACATCCCAAACTCAAATATATAAAGCATTTGACTTGTTCTATG 

CCCTAGGGGGCGGGGGGAAGCTAAGCCAGCTTTTTTTAACATTTAAAATGTTAATTCCATTTTAAATGC 

20 ACAGATGTTTTTATTTCATAAGGGTTTCAATGTGCATGAATGCTGCAATATTCCTGTTACCAAAGCTAG 

TATAAATAAAAATAGATAAACGTGGAAATTACTTAGAGTTTCTGTCATTAACGTTTCCTTCCTCAGTTG 

ACAACATAAATGCGCTGCTGAGCAAGCCAGTTTGCATCTGTCAGGATCAATTTCCCATTATGCCAGTCA 

TATTAATTACTAGTCAATTAGTTGATTTTTATTTTTGACATATACATGTGAATGAAAGACCCCACCTGT 

AGGTTTGGCAAGCTAGCTTAAGTAACGCCATTTTGCAAGGCATGGAAAAATACATAACTGAGAATAGAA 

25 AAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGC 

AGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTG 

GTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCTCAGCAG 

TTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGGACCTGAAATGACCCTGTGCCTTATTTGAA 

CTAACCAATCAGTTCGCTTCTCGCTTCTGTTCGCGCGCTTATGCTCCCCGAGCTCAATAAAAGAGCCCA 

30 CAACCCCTCACTCGGGGCGCCAGTCCTCCGATTGACTGAGTCGCCCGGGTACCCGTGTATCCAATAAAC 

CCTCTTGCAGTTGCATCCGACTTGTGGTCTCGCTGTTCCTTGGGAGGGTCTCCTCTGAGTGATTGACTA 

CCCGTCAGCGGGGGTCTTTCATTTGGGGGCTCGTCCGGGATCGGGAGACCCCTGCCCAGGGACCACCGA 

CCCACCACCGGGAGGTAAGCTGGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTAGTGTCTATGACTG 

ATTTTATGCGCCTGCGTCGGTACTAGTTAGCTAACTAGCTCTGTATCTGGCGGACCCGTGGTGGAACTG 

35 ACGAGTTCGGAACACCCGGCCGCAACCCTGGGAGACGTCCCAGGGACTTCGGGGGCCGTTTTTGTGGCC 

CGACCTGAGTCCTAAAATCCCGATCGTTTAGGACTCTTTGGTGCACCCCCCTTAGAGGAGGGATATGTG 

GTTCTGGTAGGAGACGAGAACCTAAAACAGTTCCCGCCTCCGTCTGAATTTTTGCTTTCGGTTTGGGAC 

CGAAGCCGCGCCGCGCGTCTTGTCTGCTGCAGCATCGTTCTGTGTTGTCTCTGTCTGACTGTGTTTCTG 

TATTTGTCTGAAAATATGGGCCCGGGCTAGACTGTTACCACTCCCTTAAGTTTGACCTTAGGTCACTGG 

40 AAAGATGTCGAGCGGATCGCTCACAACCAGTCGGTAGATGTCAAGAAGAGACGTTGGGTTACCTTCTGC
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TCTGCAGAATGGCCAACCTTTAACGTCGGATGGCCGCGAGACGGCACCTTTAACCGAGACCTCATCACC 

CAGGTTAAGATCAAGGTCTTTTCACCTGGCCCGCATGGACACCCAGACCAGGTCCCCTACATCGTGACC 

TGGGAAGCCTTGGCTTTTGACCCCCCTCCCTGGGTCAAGCCCTTTGTACACCCTAAGCCTCCGCCTCCT 

CTTCCTCCATCCGCCCCGTCTCTCCCCCTTGAACCTCCTCGTTCGACCCCGCCTCGATCCTCCCTTTAT 

5 CCAGCCCTCACTCCTTCTCTAGGCGCCCCCATATGGCCATATGAGATCTTATATGGGGCACCCCCGCCC 

CTTGTAAACTTCCCTGACCCTGACATGACAAGAGTTACTAACAGCCCCTCTCTCCAAGCTCACTTACAG 

GCTCTCTACTTAGTCCAGCACGAAGTCTGGAGACCTCTGGCGGCAGCCTACCAAGAACAACTGGACCGA 

[SEQ ID NO:958]. The isolated nucleic acid molecule having the nucleotide 

sequence of SEQ ID NO:958 encodes a FcRL-5-targeted CAR (designated as 109 

10 FcRL5-targeted BBz CAR) comprising a fully human scFv (encoded by nucleotides 

207-1031) that comprises a heavy chain variable region comprising amino acids 

having the sequence set forth in SEQ ID NO:236, a light chain variable region 

comprising amino acids having the sequence set forth in SEQ ID NO:235, and a 

linker having an amino acid sequence of SEQ ID NO:307 positioned between the 

15 heavy chain variable region and the light chain variable region, a transmembrane 

domain comprising a CD8 polypeptide having 137 to 207 of SEQ ID NO: 960, and an 

intracellular domain comprising a CD34 polypeptide comprising amino acids 52 to 

163 of SEQ ID NO: 941, and a co-stimulatory signaling region comprising a 4-1BB 

polypeptide having amino acids 214-255 of SEQ ID NO: 943. Nucleotides 207-1031 

20 of SEQ ID NO: 957 encodes the human scFv. Nucleotides 1041-1253 of SEQ ID 

NO: 958 encodes the CD8 polypeptide comprised in the transmembrane domain.  

Nucleotides 1254-1379 of SEQ ID NO: 958 encodes the 4-1BB polypeptide 

comprised in the intracellular domain. Nucleotides 1380-1718 of SEQ ID NO: 958 

encodes the CD3zeta polypeptide comprised in the intracellular domain. Other 

25 portions of SEQ ID NO: 958 are shown in Table 237.  

Table 237 

Portions Nucleotide Sequence Number of Nucleotides 

Positions of SEQ ID NO: 

958 

anti-FcRL5 scFv 109 207..1031 825 

CD8a TM 1041..1253 213 

4-1BB 1254..1379 126
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CD3zeta 1380..1718 339 

LTR 1998..2467 470 

M13 fwd 3166..3182 17 

AmpR promoter 3657..3761 105 

AmpR 3762..4622 861 

ori 4793..5381 589 

CAP binding site 5669..5690 22 

lac promoter 5705..5735 31 

lac operator 5743..5759 17 

M13 rev 5767..5783 17 

LTR 6192..6785 594 

MMLV Psi 6848..7205 358 

gag (truncated) 7270..7686 417 

In certain embodiments, the isolated nucleic acid molecule comprises nucleic 

acids having the sequence set forth in SEQ ID NO:959 provided below: 

CCGGTGGTACCTCACCCTTACCGAGTCGGCGACACAGTGTGGGTCCGCCGACACCAGACTAAGAACCTA 

5 GAACCTCGCTGGAAAGGACCTTACACAGTCCTGCTGACCACCCCCACCGCCCTCAAAGTAGACGGCATC 

GCAGCTTGGATACACGCCGCCCACGTGAAGGCTGCCGACCCCGGGGGTGGACCATCCTCTAGACTGCCA 

TGGAAACCGATACACTGCTGCTGTGGGTGCTGCTGCTGTGGGTGCCAGGATCCACAGGCGATGTTGTGA 

TGACTCAGTCTCCACCCTCCCTGTCCGTCACCCCTGGAGAGCCGGCCTCCATCACCTGCAGGTCTAGTC 

AGAGCCTCCTGGAAAGAAATGCATACAACTACTTGGATTGGTACCTGCAGAGGCCAGGACAGTCTCCAC 

10 AGCTCCTGATCTACTTGGGTTCTAATCGGGCCGCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAG 

GCAGAGATTTTACACTGAAAATCAGCAGAGTGGAGCCTGAGGATGTTGGGGTTTATTACTGCATGCAAG 

CTCTACAAGCTCCGTTCACTTTCGGCGGAGGGACCAAGGTGGAGATCAAACGTTCTAGAGGTGGTGGTG 

GTAGCGGCGGCGGCGGCTCTGGTGGTGGTGGATCCCTCGAGATGGCCGAAGTGCAGCTGGTGCAGTCTG 

GGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAGCCTCTGGATTCACCTTTAGCA 

15 GCTATGCCATGAGCTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGGGTCTCAGCTATTAGTGGTA 

GTGGTGGTAGCACATACTACGCAGACTCCGTGAAGGGCCGGTTCACCATCTCCAGAGACAATTCCAAGA 

ACACGCTGTATCTGCAAATGAACAGCCTGAGAGCCGAGGACACGGCCGTATATTACTGTGCGAAATGGG 

GCCCGTTTCAGGATGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTTCAGCGGCCGCAC 

CCACCACGACGCCAGCGCCGCGACCACCAACCCCGGCGCCCACGATCGCGTCGCAGCCCCTGTCCCTGC 

20 GCCCAGAGGCGTGCCGGCCAGCGGCGGGGGGCGCAGTGCACACGAGGGGGCTGGACTTCGCCTGTGATA 

TCTACATCTGGGCGCCCCTGGCCGGGACTTGTGGGGTCCTTCTCCTGTCACTGGTTATCACCCTTTACT 

GCAACAAACGGGGCAGAAAGAAGCTCCTGTATATATTCAAACAACCATTTATGAGACCAGTACAAACTA 

CTCAAGAGGAAGATGGCTGTAGCTGCCGATTTCCAGAAGAAGAAGAAGGAGGATGTGAACTGAGAGTGA
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AGTTCAGCAGGAGCGCAGAGCCCCCCGCGTACCAGCAGGGCCAGAACCAGCTCTATAACGAGCTCAATC 

TAGGACGAAGAGAGGAGTACGATGTTTTGGACAAGAGACGTGGCCGGGACCCTGAGATGGGGGGAAAGC 

CGAGAAGGAAGAACCCTCAGGAAGGCCTGTACAATGAACTGCAGAAAGATAAGATGGCGGAGGCCTACA 

GTGAGATTGGGATGAAAGGCGAGCGCCGGAGGGGCAAGGGGCACGATGGCCTTTACCAGGGTCTCAGTA 

5 CAGCCACCAAGGACACCTACGACGCCCTTCACATGCAGGCCCTGCCCCCTCGCTAACAGCCACTCGAGG 

ATCCGGATTAGTCCAATTTGTTAAAGACAGGATATCAGTGGTCCAGGCTCTAGTTTTGACTCAACAATA 

TCACCAGCTGAAGCCTATAGAGTACGAGCCATAGATAATAAAAGATTTTATTTAGTCTCCAGAAAAA 

GGGGGGAATGAAAGACCCCACCTGTAGGTTTGGCAAGCTAGCTTAAGTAACGCCATTTTGCAAGGCATG 

GAAAAATACATAACTGAGAATAGAGAAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGG 

10 GCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGAACAGCTGA 

ATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGTCC 

CCAGATGCGGTCCAGCCCTCAGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGGACCT 

GAAATGACCCTGTGCCTTATTTGAACTAACCAATCAGTTCGCTTCTCGCTTCTGTTCGCGCGCTTCTGC 

TCCCCGAGCTCAATAAAAGAGCCCACAACCCCTCACTCGGGGCGCCAGTCCTCCGATTGACTGAGTCGC 

15 CCGGGTACCCGTGTATCCAATAAACCCTCTTGCAGTTGCATCCGACTTGTGGTCTCGCTGTTCCTTGGG 

AGGGTCTCCTCTGAGTGATTGACTACCCGTCAGCGGGGGTCTTTCACACATGCAGCATGTATCAAAATT 

AATTTGGTTTTTTTTCTTAAGTATTTACATTAAATGGCCATAGTACTTAAAGTTACATTGGCTTCCTTG 

AAATAAACATGGAGTATTCAGAATGTGTCATAAATATTTCTAATTTTAAGATAGTATCTCCATTGGCTT 

TCTACTTTTTCTTTTATTTTTTTTTGTCCTCTGTCTTCCATTTGTTGTTGTTGTTGTTTGTTTGTTTGT 

20 TTGTTGGTTGGTTGGTTAATTTTTTTTTAAAGATCCTACACTATAGTTCAAGCTAGACTATTAGCTACT 

CTGTAACCCAGGGTGACCTTGAAGTCATGGGTAGCCTGCTGTTTTAGCCTTCCCACATCTAAGATTACA 

GGTATGAGCTATCATTTTTGGTATATTGATTGATTGATTGATTGATGTGTGTGTGTGTGATTGTGTTTG 

TGTGTGTGACTGTGAAAATGTGTGTATGGGTGTGTGTGAATGTGTGTATGTATGTGTGTGTGTGAGTGT 

GTGTGTGTGTGTGTGCATGTGTGTGTGTGTGACTGTGTCTATGTGTATGACTGTGTGTGTGTGTGTGTG 

25 TGTGTGTGTGTGTGTGTGTGTGTGTGTGTTGTGAAAAAATATTCTATGGTAGTGAGAGCCAACGCTCCG 

GCTCAGGTGTCAGGTTGGTTTTTGAGACAGAGTCTTTCACTTAGCTTGGAATTCACTGGCCGTCGTTTT 

ACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGC 

CAGCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGA 

ATGGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATATGGTGCACTCT 

30 CAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCC 

CTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTG 

TCAGAGGTTTTCACCGTCATCACCGAAACGCGCGATGACGAAAGGGCCTCGTGATACGCCTATTTTTAT 

AGGTTAATGTCATGATAATAATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAA 

CCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAA 

35 TGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTT 

TTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATC 

AGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCC 

CCGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTG 

ACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAG 

40 TCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTG
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ATAACACTGCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACA 

ACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACG 

AGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTA 

CTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCT 

5 CGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCA 

TTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAA 

CTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAG 

ACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGATCTAGGTGA 

AGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACC 

10 CCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAA 

AAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAA 

CTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCA 

AGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCG 

ATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAA 

15 CGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTG 

AGCATTGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCG 

GAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTC 

GCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCA 

GCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTAT 

20 CCCCTGATTCTGTGGATAACCGTATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGA 

CCGAGCGCAGCGAGTCAGTGAGCGAGGAAGCGGAAGAGCGCCCAATACGCAAACCGCCTCTCCCCGCGC 

GTTGGCCGATTCATTAATGCAGCTGGCACGACAGGTTTCCCGACTGGAAAGCGGGCAGTGAGCGCAACG 

CAATTAATGTGAGTTAGCTCACTCATTAGGCACCCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGT 

TGTGTGGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTTT 

25 GCTCTTAGGAGTTTCCTAATACATCCCAAACTCAAATATATAAAGCATTTGACTTGTTCTATGCCCTAG 

GGGGCGGGGGGAAGCTAAGCCAGCTTTTTTTAACATTTAAAATGTTAATTCCATTTTAAATGCACAGAT 

GTTTTTATTTCATAAGGGTTTCAATGTGCATGAATGCTGCAATATTCCTGTTACCAAAGCTAGTATAAA 

TAAAAATAGATAAACGTGGAAATTACTTAGAGTTTCTGTCATTAACGTTTCCTTCCTCAGTTGACAACA 

TAAATGCGCTGCTGAGCAAGCCAGTTTGCATCTGTCAGGATCAATTTCCCATTATGCCAGTCATATTAA 

30 TTACTAGTCAATTAGTTGATTTTTATTTTTGACATATACATGTGAATGAAAGACCCCACCTGTAGGTTT 

GGCAAGCTAGCTTAAGTAACGCCATTTTGCAAGGCATGGAAAAATACATAACTGAGAATAGAAAAGTTC 

AGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGCAGTTCC 

TGCCCCGGCTCAGGGCCAAGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCTGTGGTAAGC 

AGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCTCAGCAGTTTCTA 

35 GAGAACCATCAGATGTTTCCAGGGTGCCCCAAGGACCTGAAATGACCCTGTGCCTTATTTGAACTAACC 

AATCAGTTCGCTTCTCGCTTCTGTTCGCGCGCTTATGCTCCCCGAGCTCAATAAAAGAGCCCACAACCC 

CTCACTCGGGGCGCCAGTCCTCCGATTGACTGAGTCGCCCGGGTACCCGTGTATCCAATAAACCCTCTT 

GCAGTTGCATCCGACTTGTGGTCTCGCTGTTCCTTGGGAGGGTCTCCTCTGAGTGATTGACTACCCGTC 

AGCGGGGGTCTTTCATTTGGGGGCTCGTCCGGGATCGGGAGACCCCTGCCCAGGGACCACCGACCCACC 

40 ACCGGGAGGTAAGCTGGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTAGTGTCTATGACTGATTTTA
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TGCGCCTGCGTCGGTACTAGTTAGCTAACTAGCTCTGTATCTGGCGGACCCGTGGTGGAACTGACGAGT 

TCGGAACACCCGGCCGCAACCCTGGGAGACGTCCCAGGGACTTCGGGGGCCGTTTTTGTGGCCCGACCT 

GAGTCCTAAAATCCCGATCGTTTAGGACTCTTTGGTGCACCCCCCTTAGAGGAGGGATATGTGGTTCTG 

GTAGGAGACGAGAACCTAAAACAGTTCCCGCCTCCGTCTGAATTTTTGCTTTCGGTTTGGGACCGAAGC 

5 CGCGCCGCGCGTCTTGTCTGCTGCAGCATCGTTCTGTGTTGTCTCTGTCTGACTGTGTTTCTGTATTTG 

TCTGAAAATATGGGCCCGGGCTAGACTGTTACCACTCCCTTAAGTTTGACCTTAGGTCACTGGAAAGAT 

GTCGAGCGGATCGCTCACAACCAGTCGGTAGATGTCAAGAAGAGACGTTGGGTTACCTTCTGCTCTGCA 

GAATGGCCAACCTTTAACGTCGGATGGCCGCGAGACGGCACCTTTAACCGAGACCTCATCACCCAGGTT 

AAGATCAAGGTCTTTTCACCTGGCCCGCATGGACACCCAGACCAGGTCCCCTACATCGTGACCTGGGAA 

10 GCCTTGGCTTTTGACCCCCCTCCCTGGGTCAAGCCCTTTGTACACCCTAAGCCTCCGCCTCCTCTTCCT 

CCATCCGCCCCGTCTCTCCCCCTTGAACCTCCTCGTTCGACCCCGCCTCGATCCTCCCTTTATCCAGCC 

CTCACTCCTTCTCTAGGCGCCCCCATATGGCCATATGAGATCTTATATGGGGCACCCCCGCCCCTTGTA 

AACTTCCCTGACCCTGACATGACAAGAGTTACTAACAGCCCCTCTCTCCAAGCTCACTTACAGGCTCTC 

TACTTAGTCCAGCACGAAGTCTGGAGACCTCTGGCGGCAGCCTACCAAGAACAACTGGACCGA [SEQ 

15 ID NO:959]. The isolated nucleic acid molecule having the nucleotide sequence of 

SEQ ID NO:959 encodes a FcRL-5-targeted CAR (designated as 117 FcRL5-targeted 

BBz CAR) comprising a fully human scFv (encoded by nucleotides 207-1025 of SEQ 

ID NO:959) that comprises a heavy chain variable region comprising amino acids 

having the sequence set forth in SEQ ID NO:268, a light chain variable region 

20 comprising amino acids having the sequence set forth in SEQ ID NO:267, and a 

linker having an amino acid sequence of SEQ ID NO:307 positioned between the 

heavy chain variable region and the light chain variable region, a transmembrane 

domain comprising a CD8 polypeptide having 137 to 207 of SEQ ID NO: 960, and an 

intracellular domain comprising a CD34 polypeptide comprising amino acids 52 to 

25 163 of SEQ ID NO: 941, and a co-stimulatory signaling region comprising a 4-1BB 

polypeptide having amino acids 214-255 of SEQ ID NO: 943. Nucleotides 207-1025 

of SEQ ID NO: 959 encodes the human scFv. Nucleotides 1035-1247 of SEQ ID 

NO: 959 encodes the CD8 polypeptide comprised in the transmembrane domain.  

Nucleotides 1248-1373 of SEQ ID NO: 959 encodes the 4-1BB polypeptide 

30 comprised in the intracellular domain. Nucleotides 1374-1712 of SEQ ID NO: 959 

encodes the CD3zeta polypeptide comprised in the intracellular domain. Other 

portions of SEQ ID NO: 959 are shown in Table 238.  

Table 238 

Portions Nucleotide Sequence Number of Nucleotides
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Positions of SEQ ID NO: 

959 

anti-FcRL5 scFv 117 207..1025 819 

CD8a TM 1035..1247 213 

4-1BB 1248..1373 126 

CD3zeta 1374..1712 339 

LTR 1992..2461 470 

M13 fwd 3160..3176 17 

AmpR promoter 3651..3755 105 

AmpR 3756..4616 861 

ori 4787..5375 589 

CAP binding site 5663..5684 22 

lac promoter 5699..5729 31 

lac operator 5737..5753 17 

M13 rev 5761..5777 17 

LTR 6186..6779 594 

MMLV Psi 6842..7199 358 

gag (truncated) 7264..7680 417 

In certain embodiments, the isolated nucleic acid molecule encodes a 

functional portion of a presently disclosed FcRL5-targeted CAR. As used herein, the 

term "functional portion" refers to any portion, part or fragment of a presently 

5 disclosed FcRL5-targeted CAR, which portion, part or fragment retains the biological 

activity of the FcRL5-targeted CAR (the parent CAR). For example, functional 

portions encompass the portions, parts or fragments of a presently disclosed FcRL5

targeted CAR that retains the ability to recognize a target cell, to treat a disease, e.g., 

multiple myeloma, to a similar, same, or even a higher extent as the parent CAR. In 

10 certain embodiments, an isolated nucleic acid molecule encoding a functional portion 

of a presently disclosed FcRL5-targeted CAR can encode a protein comprising, e.g., 

about 10%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 

80%, 85%, 90%, and 95%, or more of the parent CAR, e.g., of the nucleic acid 

sequences set forth in SEQ ID NO:951, SEQ ID NO:952, SEQ ID NO:953, SEQ ID
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NO:954, SEQ ID NO:955, SEQ ID NO:956, SEQ ID NO:957, SEQ ID NO:958 or 

SEQ ID NO:959.  

III. Immunoresponsive Cells 

The presently disclosed subject matter provides immunoresponsive cells 

5 expressing a CAR that comprises an extracellular antigen-binding domain, a 

transmembrane domain and an intracellular domain, where the extracellular antigen

binding domain specifically binds to FcRL5 (e.g., human FcRL5), as described above.  

In certain embodiments, the extracellular antigen-binding domain specifically binds to 

domain 7 of FcRL5. In certain embodiments, the extracellular antigen-binding 

10 domain specifically binds to domain 8 of FcRL5. In certain embodiments, the 

extracellular antigen-binding domain specifically binds to domain 9 of FcRL5. The 

immunoresponsive cells can be transduced with a presently disclosed CAR such that 

the cells express the CAR. The presently disclosed subject matter also provides 

methods of using such cells for the treatment of a tumor, e.g., multiple myeloma 

15 (MM). The immunoresponsive cells of the presently disclosed subject matter can be 

cells of the lymphoid lineage. The lymphoid lineage, comprising B, T and natural 

killer (NK) cells, provides for the production of antibodies, regulation of the cellular 

immune system, detection of foreign agents in the blood, detection of cells foreign to 

the host, and the like. Non-limiting examples of immunoresponsive cells of the 

20 lymphoid lineage include T cells, Natural Killer (NK) cells, cytotoxic T lymphocytes 

(CTLs), regulatory T cells, embryonic stem cells, and pluripotent stem cells (e.g., 

those from which lymphoid cells may be differentiated). T cells can be lymphocytes 

that mature in the thymus and are chiefly responsible for cell-mediated immunity. T 

cells are involved in the adaptive immune system. The T cells of the presently 

25 disclosed subject matter can be any type of T cells, including, but not limited to, T 

helper cells, cytotoxic T cells, memory T cells (including central memory T cells, 

stem-cell-like memory T cells (or stem-like memory T cells), and two types of 

effector memory T cells: e.g., TEM cells and TEMRAcells), Regulatory T cells (also 

known as suppressor T cells), Natural killer T cells, Mucosal associated invariant T 

30 cells, and y6 T cells. In certain embodiments, the CAR-expressing T cells express 

Foxp3 to achieve and maintain a T regulatory phenotype. Natural killer (NK) cells 

can be lymphocytes that are part of cell-mediated immunity and act during the innate 

immune response. NK cells do not require prior activation in order to perform their
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cytotoxic effect on target cells. Cytotoxic T cells (CTL or killer T cells) are a subset 

of T lymphocytes capable of inducing the death of infected somatic or tumor cells.  

The immunoresponsive cells of the presently disclosed subject matter can 

express an extracellular antigen-binding domain (e.g., an scFV, a Fab that is 

5 optionally crosslinked, or a F(ab) 2) that specifically binds to FcRL5 (e.g., human 

FcRL5), for the treatment of multiple myeloma. Such immunoresponsive cells can be 

administered to a subject (e.g., a human subject) in need thereof for the treatment of 

multiple myeloma. In certain embodiments, the immunoresponsive cell is a T cell.  

The T cell can be a CD4' T cell or a CD8' T cell. In certain embodiments, the T cell 

10 is a CD4' T cell. In another embodiment, the T cell is a CD8' T cell.  

A presently disclosed immunoresponsive cell can be further transduced with at 

least one co-stimulatory ligand, such that the immunoresponsive cell co-expresses or 

is induced to co-express the FcRL5-specific CAR and the at least one co-stimulatory 

ligand. The interaction between the FcRL5-specific CAR and at least one co

15 stimulatory ligand provides a non-antigen-specific signal important for full activation 

of an immunoresponsive cell (e.g., T cell). Co-stimulatory ligands include, but are 

not limited to, members of the tumor necrosis factor (TNF) superfamily, and 

immunoglobulin (Ig) superfamily ligands. TNF is a cytokine involved in systemic 

inflammation and stimulates the acute phase reaction. Its primary role is in the 

20 regulation of immune cells. Members of TNF superfamily share a number of 

common features. The majority of TNF superfamily members are synthesized as type 

II transmembrane proteins (extracellular C-terminus) containing a short cytoplasmic 

segment and a relatively long extracellular region. TNF superfamily members 

include, without limitation, nerve growth factor (NGF), CD40L (CD40L)/CD154, 

25 CD137L/4-1BBL, TNF-a, CD134L/OX40L/CD252, CD27L/CD70, Fas ligand 

(FasL), CD30L/CD153, tumor necrosis factor beta (TNF)/lymphotoxin-alpha (LTu), 

lymphotoxin-beta (LTj), CD257/B cell-activating factor (BAFF)/Blys/THANK/Tall

1, glucocorticoid-induced TNF Receptor ligand (GITRL), and TNF-related apoptosis

inducing ligand (TRAIL), LIGHT (TNFSF14). The immunoglobulin (Ig) superfamily 

30 is a large group of cell surface and soluble proteins that are involved in the 

recognition, binding, or adhesion processes of cells. These proteins share structural 

features with immunoglobulins -- they possess an immunoglobulin domain (fold).
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Immunoglobulin superfamily ligands include, but are not limited to, CD80 and CD86, 

both ligands for CD28, PD-L1/(B7-HI) that ligands for PD-1. In certain 

embodiments, the at least one co-stimulatory ligand is selected from the group 

consisting of 4-1BBL, CD80, CD86, CD70, OX40L, CD48, TNFRSF14, PD-Li, and 

5 combinations thereof. In certain embodiments, the immunoresponsive cell is 

transduced with one co-stimulatory ligand that is 4-1BBL. In certain embodiments, 

the immunoresponsive cell is transduced with two co-stimulatory ligands that are 4

iBBL and CD80. CARs transduced with at least one co-stimulatory ligand are 

described in U.S. Patent No. 8,389,282, which is incorporated by reference in its 

10 entirety.  

Furthermore, a presently disclosed immunoresponsive cell can be further 

transduced with at least one cytokine, such that the immunoresponsive cell secretes 

the at least one cytokine as well as expresses the FcRL5-specific CAR. In certain 

embodiments, the at least one cytokine is selected from the group consisting of IL-2, 

15 IL-3, IL-6, IL-7, IL-11, IL-12, IL-15, IL-17, and IL-21. In certain embodiments, the 

cytokine is IL-12.  

The FcRL5-specific or FcRL5-targeted human lymphocytes that can be used 

in peripheral donor lymphocytes, e.g., those disclosed in Sadelain, M., et al. 2003 Nat 

Rev Cancer 3:35-45 (disclosing peripheral donor lymphocytes genetically modified to 

20 express CARs), in Morgan, R.A., et al. 2006 Science 314:126-129 (disclosing 

peripheral donor lymphocytes genetically modified to express a full-length tumor 

antigen-recognizing T cell receptor complex comprising the a and 0heterodimer), in 

Panelli, M.C., et al. 2000 J Immunol 164:495-504; Panelli, M.C., et al. 2000 J 

Immunol 164:4382-4392 (disclosing lymphocyte cultures derived from tumor 

25 infiltrating lymphocytes (TILs) in tumor biopsies), and in Dupont, J., et al. 2005 

Cancer Res 65:5417-5427; Papanicolaou, G.A., et al. 2003 Blood 102:2498-2505 

(disclosing selectively in vitro-expanded antigen-specific peripheral blood leukocytes 

employing artificial antigen-presenting cells (AAPCs) or pulsed dendritic cells). The 

immunoresponsive cells (e.g., T cells) can be autologous, non-autologous (e.g., 

30 allogeneic), or derived in vitro from engineered progenitor or stem cells.  

In certain embodiments, a presently disclosed immunoresponsive cell (e.g., T 

cell) expresses from about I to about 4, from about 2 to about 4, from about 3 to about 

4, from about I to about 2, from about I to about 3, or from about 2 to about 3 vector
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copy numbers/cell of a presently disclosed FcRL5-specific CAR.  

The unpurified source of CTLs may be any known in the art, such as the bone 

marrow, fetal, neonate or adult or other hematopoietic cell source, e.g., fetal liver, 

peripheral blood or umbilical cord blood. Various techniques can be employed to 

5 separate the cells. For instance, negative selection methods can remove non-CTLs 

initially. Monoclonal antibodies are particularly useful for identifying markers 

associated with particular cell lineages and/or stages of differentiation for both 

positive and negative selections.  

A large proportion of terminally differentiated cells can be initially removed 

10 by a relatively crude separation. For example, magnetic bead separations can be used 

initially to remove large numbers of irrelevant cells. Preferably, at least about 80%, 

usually at least 70% of the total hematopoietic cells will be removed prior to cell 

isolation.  

Procedures for separation include, but are not limited to, density gradient 

15 centrifugation; resetting; coupling to particles that modify cell density; magnetic 

separation with antibody-coated magnetic beads; affinity chromatography; cytotoxic 

agents joined to or used in conjunction with a mAb, including, but not limited to, 

complement and cytotoxins; and panning with antibody attached to a solid matrix, e.g.  

plate, chip, elutriation or any other convenient technique.  

20 Techniques for separation and analysis include, but are not limited to, flow 

cytometry, which can have varying degrees of sophistication, e.g., a plurality of color 

channels, low angle and obtuse light scattering detecting channels, impedance 

channels.  

The cells can be selected against dead cells, by employing dyes associated 

25 with dead cells such as propidium iodide (PI). Preferably, the cells are collected in a 

medium comprising 2% fetal calf serum (FCS) or 0.2% bovine serum albumin (BSA) 

or any other suitable, preferably sterile, isotonic medium.  

IV. Vectors 

Genetic modification of immunoresponsive cells (e.g., T cells, CTL cells, NK 

30 cells) can be accomplished by transducing a substantially homogeneous cell 

composition with a recombinant DNA or RNA construct. The vector can be a 

retroviral vector (e.g., gamma retroviral), which is employed for the introduction of 

the DNA or RNA construct into the host cell genome. For example, a polynucleotide
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encoding the FcRL5-specific CAR can be cloned into a retroviral vector and 

expression can be driven from its endogenous promoter, from the retroviral long 

terminal repeat, or from an alternative internal promoter.  

Non-viral vectors or RNA may be used as well. Random chromosomal 

5 integration, or targeted integration (e.g., using a nuclease, transcription activator-like 

effector nucleases (TALENs), Zinc-finger nucleases (ZFNs), and/or clustered 

regularly interspaced short palindromic repeats (CRISPRs), or transgene expression 

(e.g., using a natural or chemically modified RNA) can be used.  

For initial genetic modification of the cells to provide FcRL5-specific CAR 

10 expressing cells, a retroviral vector is generally employed for transduction, however 

any other suitable viral vector or non-viral delivery system can be used. For 

subsequent genetic modification of the cells to provide cells comprising an antigen 

presenting complex comprising at least two co-stimulatory ligands, retroviral gene 

transfer (transduction) likewise proves effective. Combinations of retroviral vector 

15 and an appropriate packaging line are also suitable, where the capsid proteins will be 

functional for infecting human cells. Various amphotropic virus-producing cell lines 

are known, including, but not limited to, PA12 (Miller, et al. (1985) Mol. Cell. Biol.  

5:431-437); PA317 (Miller, et al. (1986) Mol. Cell. Biol. 6:2895-2902); and CRIP 

(Danos, et al. (1988) Proc. Natl. Acad. Sci. USA 85:6460-6464). Non -amphotropic 

20 particles are suitable too, e.g., particles pseudotyped with VSVG, RD114 or GALV 

envelope and any other known in the art.  

Possible methods of transduction also include direct co-culture of the cells 

with producer cells, e.g., by the method of Bregni, et al. (1992) Blood 80:1418-1422, 

or culturing with viral supernatant alone or concentrated vector stocks with or without 

25 appropriate growth factors and polycations, e.g., by the method of Xu, et al. (1994) 

Exp. Hemat. 22:223-230; and Hughes, et al. (1992) J. Clin. Invest. 89:1817.  

Transducing viral vectors can be used to express a co-stimulatory ligand (e.g., 

4-1BBL and IL-12) in an immunoresponsive cell. Preferably, the chosen vector 

exhibits high efficiency of infection and stable integration and expression (see, e.g., 

30 Cayouette et al., Human Gene Therapy 8:423-430, 1997; Kido et al., Current Eye 

Research 15:833-844, 1996; Bloomer et al., Journal of Virology 71:6641-6649, 1997; 

Naldini et al., Science 272:263 267, 1996; and Miyoshi et al., Proc. Natl. Acad. Sci.  

U.S.A. 94:10319, 1997). Other viral vectors that can be used include, for example,
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adenoviral, lentiviral, and adeno-associated viral vectors, vaccinia virus, a bovine 

papilloma virus, or a herpes virus, such as Epstein-Barr Virus (also see, for example, 

the vectors of Miller, Human Gene Therapy 15-14, 1990; Friedman, Science 

244:1275-1281, 1989; Eglitis et al., BioTechniques 6:608-614, 1988; Tolstoshev et 

5 al., Current Opinion in Biotechnology 1:55-61, 1990; Sharp, The Lancet 337:1277

1278, 1991; Cornetta et al., Nucleic Acid Research and Molecular Biology 36:311

322, 1987; Anderson, Science 226:401-409, 1984; Moen, Blood Cells 17:407-416, 

1991; Miller et al., Biotechnology 7:980-990, 1989; Le Gal La Salle et al., Science 

259:988-990, 1993; and Johnson, Chest 107:77S- 83S, 1995). Retroviral vectors are 

10 particularly well developed and have been used in clinical settings (Rosenberg et al., 

N. Engl. J. Med 323:370, 1990; Anderson et al., U.S. Pat. No. 5,399,346).  

In certain non-limiting embodiments, the vector expressing a presently 

disclosed FcRL5-targeted CAR is a retroviral vector, e.g., a 293galv9 retroviral 

vector.  

15 Non-viral approaches can also be employed for the expression of a protein in 

cell. For example, a nucleic acid molecule can be introduced into a cell by 

administering the nucleic acid in the presence of lipofection (Feigner et al., Proc.  

Nat'l. Acad. Sci. U.S.A. 84:7413, 1987; Ono et al., Neuroscience Letters 17:259, 

1990; Brigham et al., Am. J. Med. Sci. 298:278, 1989; Staubinger et al., Methods in 

20 Enzymology 101:512, 1983), asialoorosomucoid-polylysine conjugation (Wu et al., 

Journal of Biological Chemistry 263:14621 , 1988; Wu et al., Journal of Biological 

Chemistry 264:16985, 1989), or by micro-injection under surgical conditions (Wolff 

et al., Science 247:1465, 1990). Other non-viral means for gene transfer include 

transfection in vitro using calcium phosphate, DEAE dextran, electroporation, and 

25 protoplast fusion. Liposomes can also be potentially beneficial for delivery of DNA 

into a cell. Transplantation of normal genes into the affected tissues of a subject can 

also be accomplished by transferring a normal nucleic acid into a cultivatable cell 

type ex vivo (e.g., an autologous or heterologous primary cell or progeny thereof), 

after which the cell (or its descendants) are injected into a targeted tissue or are 

30 injected systemically. Recombinant receptors can also be derived or obtained using 

transposases or targeted nucleases (e.g. Zinc finger nucleases, meganucleases, or 

TALE nucleases). Transient expression may be obtained by RNA electroporation.  

cDNA expression for use in polynucleotide therapy methods can be directed
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from any suitable promoter (e.g., the human cytomegalovirus (CMV), simian virus 40 

(SV40), or metallothionein promoters), and regulated by any appropriate mammalian 

regulatory element or intron (e.g. the elongation factor 1 a enhancer/promoter/intron 

structure). For example, if desired, enhancers known to preferentially direct gene 

5 expression in specific cell types can be used to direct the expression of a nucleic acid.  

T he enhancers used can include, without limitation, those that are characterized as 

tissue- or cell-specific enhancers. Alternatively, if a genomic clone is used as a 

therapeutic construct, regulation can be mediated by the cognate regulatory sequences 

or, if desired, by regulatory sequences derived from a heterologous source, including 

10 any of the promoters or regulatory elements described above.  

The resulting cells can be grown under conditions similar to those for 

unmodified cells, whereby the modified cells can be expanded and used for a variety 

of purposes.  

V. Polypeptides and Analogs and Polynucleotides 

15 Also included in the presently disclosed subject matter are extracellular 

antigen-binding domains that specifically binds to FcRL5 (e.g., human FcRL5) (e.g., 

an scFv, such as an scFv derived from antibodies F56 and Fl19, a Fab, or a (Fab)2), 

CD3(, CD8, CD28, etc. polypeptides or fragments thereof, and polynucleotides 

encoding thereof that are modified in ways that enhance their anti-tumor activity 

20 when expressed in an immunoresponsive cell. In certain embodiments, the presently 

disclosed subject matter further provides extracellular antigen-binding domains that 

specifically binds to domain 9 FcRL5 (e.g., domain 7, domain 8 or domain 9 of 

human FcRL5) (e.g., an scFv, a Fab, or a (Fab)2 ), CD3(, CD8, CD28, etc.  

polypeptides or fragments thereof, and polynucleotides encoding thereof that are 

25 modified in ways that enhance their anti-tumor activity when expressed in an 

immunoresponsive cell.  

The presently disclosed subject matter provides methods for optimizing an 

amino acid sequence or a nucleic acid sequence by producing an alteration in the 

sequence. Such alterations may comprise certain mutations, deletions, insertions, or 

30 post-translational modifications. The presently disclosed subject matter further 

comprises analogs of any naturally-occurring polypeptide of the presently disclosed 

subject matter. Analogs can differ from a naturally-occurring polypeptide of the
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presently disclosed subject matter by amino acid sequence differences, by 

post-translational modifications, or by both. Analogs of the presently disclosed 

subject matter can generally exhibit at least about 85%, about 90%, about 91%, about 

92%, about 93%, about 94%, about 95%, about 96%, about 97%, about 98%, about 

5 99% or more identity with all or part of a naturally-occurring amino, acid sequence of 

the presently disclosed subject matter. The length of sequence comparison is at least 

5, 10, 15, 20, 25, 50, 75, 100 or more amino acid residues. Again, in an exemplary 

approach to determining the degree of identity, a BLAST program may be used, with 

a probability score between e-3 and e-1°° indicating a closely related sequence.  

10 Modifications comprise in vivo and in vitro chemical derivatization of polypeptides, 

e.g., acetylation, carboxylation, phosphorylation, or glycosylation; such modifications 

may occur during polypeptide synthesis or processing or following treatment with 

isolated modifying enzymes. Analogs can also differ from the naturally-occurring 

polypeptides of the presently disclosed subject matter by alterations in primary 

15 sequence. These include genetic variants, both natural and induced (for example, 

resulting from random mutagenesis by irradiation or exposure to ethanemethylsulfate 

or by site-specific mutagenesis as described in Sambrook, Fritsch and Maniatis, 

Molecular Cloning: A Laboratory Manual (2d ed.), CSH Press, 1989, or Ausubel et 

al., supra). Also included are cyclized peptides, molecules, and analogs which 

20 contain residues other than L-amina acids, e.g., D-amino acids or non-naturally 

occurring or synthetic amino acids, e.g., beta (3) or gamma (y) amino acids.  

In addition to full-length polypeptides, the presently disclosed subject matter 

also provides fragments of any one of the polypeptides or peptide domains of the 

presently disclosed subject matter. A fragment can be at least 5, 10, 13, or 15 amino 

25 acids. In certain embodiments, a fragment is at least 20 contiguous amino acids, at 

least 30 contiguous amino acids, or at least 50 contiguous amino acids. In certain 

embodiments, a fragment is at least 60 to 80, 100, 200, 300 or more contiguous amino 

acids. Fragments of the presently disclosed subject matter can be generated by 

methods known to those of ordinary skill in the art or may result from normal protein 

30 processing (e.g., removal of amino acids from the nascent polypeptide that are not 

required for biological activity or removal of amino acids by alternative mRNA 

splicing or alternative protein processing events).  

Non-protein analogs have a chemical structure designed to mimic the
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functional activity of a protein of the invention. Such analogs are administered 

according to methods of the presently disclosed subject matter. Such analogs may 

exceed the physiological activity of the original polypeptide. Methods of analog 

design are well known in the art, and synthesis of analogs can be carried out 

5 according to such methods by modifying the chemical structures such that the 

resultant analogs increase the anti-neoplastic activity of the original polypeptide when 

expressed in an immunoresponsive cell. These chemical modifications include, but 

are not limited to, substituting alternative R groups and varying the degree of 

saturation at specific carbon atoms of a reference polypeptide. The protein analogs 

10 can be relatively resistant to in vivo degradation, resulting in a more prolonged 

therapeutic effect upon administration. Assays for measuring functional activity 

include, but are not limited to, those described in the Examples below.  

In accordance with the presently disclosed subject matter, the polynucleotides 

encoding an extracellular antigen-binding domain that specifically binds to FcRL5 

15 (e.g., an scFV (e.g., an scFv derived from antibodies F56 and F119), a Fab, Fab' or a 

(Fab')2), CD3(, CD8, CD28) can be modified by codon optimization. Codon 

optimization can alter both naturally occurring and recombinant gene sequences to 

achieve the highest possible levels of productivity in any given expression system.  

Factors that are involved in different stages of protein expression include codon 

20 adaptability, mRNA structure, and various cis-elements in transcription and 

translation. Any suitable codon optimization methods or technologies that are known 

to ones skilled in the art can be used to modify the polynucleotids of the presently 

disclosed subject matter, including, but not limited to, OPTIMUMGENETM, Encor 

optimization, and Blue Heron.  

25 VI. Administration 

FcRL5-specific CARs and immunoresponsive cells expressing thereof of the 

presently disclosed subject matter can be provided systemically or directly to a subject 

for treating or preventing a neoplasia. In certain embodiments, the FcRL5-specific 

CARs and immunoresponsive cells expressing thereof are directly injected into an 

30 organ of interest (e.g., an organ affected by a neoplasia). Alternatively or 

additionally, the FcRL5-specific CARs and immunoresponsive cells expressing 

thereof are provided indirectly to the organ of interest, for example, by administration 

into the circulatory system (e.g., the tumor vasculature). Expansion and
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differentiation agents can be provided prior to, during or after administration of cells 

and compositions to increase production of T cells in vitro or in vivo.  

FcRL5-specific CARs and immunoresponsive cells expressing thereof of the 

presently disclosed subject matter can be administered in any physiologically 

5 acceptable vehicle, normally intravascularly, although they may also be introduced 

into bone or other convenient site where the cells may find an appropriate site for 

regeneration and differentiation (e.g., thymus). Usually, at least 1 x 105 cells can be 

administered, eventually reaching 1 x 1010 or more. A cell population comprising 

immunoresponsive cells expressing a FcRL5-specific CAR can comprise a purified 

10 population of cells. Those skilled in the art can readily determine the percentage of 

immunoresponsive cells in a cell population using various well-known methods, such 

as fluorescence activated cell sorting (FACS). The ranges of purity in cell 

populations comprising genetically modified immunoresponsive cells expressing a 

FcRL5-specific CAR can be from about 50% to about 55%, from about 55% to about 

15 60%, from about 65% to about 70%, from about 70% to about 75%, from about 75% 

to about 80%, from about 80% to about 85%; from about 85% to about 90%, from 

about 90% to about 95%, or from about 95 to about 100%. Dosages can be readily 

adjusted by those skilled in the art (e.g., a decrease in purity may require an increase 

in dosage). The immunoresponsive cells can be introduced by injection, catheter, or 

20 the like. If desired, factors can also be included, including, but not limited to, 

interleukins, e.g. IL-2, IL-3, IL 6, IL-11, IL-7, IL-12, IL-15, IL-21, as well as the 

other interleukins, the colony stimulating factors, such as G-, M- and GM-CSF, 

interferons, e.g., y-interferon.  

Compositions of the presently disclosed subject matter comprise 

25 pharmaceutical compositions comprising immunoresponsive cells expressing a 

FcRL5-specific CAR and a pharmaceutically acceptable carrier. Administration can 

be autologous or non-autologous. For example, immunoresponsive cells expressing a 

FcRL5-specific CAR and compositions comprising thereof can be obtained from one 

subject, and administered to the same subject or a different, compatible subject.  

30 Peripheral blood derived T cells of the presently disclosed subject matter or their 

progeny (e.g., in vivo, ex vivo or in vitro derived) can be administered via localized 

injection, including catheter administration, systemic injection, localized injection, 

intravenous injection, or parenteral administration. When administering a
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pharmaceutical composition of the presently disclosed subject matter (e.g., a 

pharmaceutical composition comprising immunoresponsive cells expressing a FcRL5

specific CAR), it can be formulated in a unit dosage injectable form (solution, 

suspension,emulsion).  

5 VI. Formulations 

Immunoresponsive cells expressing a generally FcRL5-specific CAR and 

compositions comprising thereof of the presently disclosed subject matter can be 

conveniently provided as sterile liquid preparations, e.g., isotonic aqueous solutions, 

suspensions, emulsions, dispersions, or viscous compositions, which may be buffered 

10 to a selected pH. Liquid preparations are normally easier to prepare than gels, other 

viscous compositions, and solid compositions. Additionally, liquid compositions are 

somewhat more convenient to administer, especially by injection. Viscous 

compositions, on the other hand, can be formulated within the appropriate viscosity 

range to provide longer contact periods with specific tissues. Liquid or viscous 

15 compositions can comprise carriers, which can be a solvent or dispersing medium 

containing, for example, water, saline, phosphate buffered saline, polyol (for example, 

glycerol, propylene glycol, liquid polyethylene glycol, and the like) and suitable 

mixtures thereof.  

Sterile injectable solutions can be prepared by incorporating the compositions 

20 comprising immunoresponsive cells expressing a generally FcRL5-specific CAR of 

the presently disclosed subject matter in the required amount of the appropriate 

solvent with various amounts of the other ingredients, as desired. Such compositions 

may be in admixture with a suitable carrier, diluent, or excipient such as sterile water, 

physiological saline, glucose, dextrose, or the like. The compositions can also be 

25 lyophilized. The compositions can contain auxiliary substances such as wetting, 

dispersing, or emulsifying agents (e.g., methylcellulose), pH buffering agents, gelling 

or viscosity enhancing additives, preservatives, flavoring agents, colors, and the like, 

depending upon the route of administration and the preparation desired. Standard 

texts, such as "REMINGTON'S PHARMACEUTICAL SCIENCE," 17th edition, 

30 1985, incorporated herein by reference, may be consulted to prepare suitable 

preparations, without undue experimentation.  

Various additives which enhance the stability and sterility of the compositions, 

including antimicrobial preservatives, antioxidants, chelating agents, and buffers, can
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be added. Prevention of the action of microorganisms can be ensured by various 

antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, 

sorbic acid, and the like. Prolonged absorption of the injectable pharmaceutical form 

can be brought about by the use of agents delaying absorption, for example, alum 

5 inum monostearate and gelatin. According to the present invention, however, any 

vehicle, diluent, or additive used would have to be compatible with the 

immunoresponsive cells expressing a generally FcRL5-specific CAR of the presently 

disclosed subject matter.  

The compositions can be isotonic, i.e., they can have the same osmotic 

10 pressure as blood and lacrimal fluid. T he desired isotonicity of the compositions of 

the presently disclosed subject matter may be accomplished using sodium chloride, or 

other pharmaceutically acceptable agents such as dextrose, boric acid, sodium tartrate, 

propylene glycol or other inorganic or organic solutes. Sodium chloride is preferred 

particularly for buffers containing sodium ions.  

15 Viscosity of the compositions, if desired, can be maintained at the selected 

level using a pharmaceutically acceptable thickening agent. Methylcellulose can be 

used because it is readily and economically available and is easy to work with. Other 

suitable thickening agents include, for example, xanthan gum, carboxymethyl 

cellulose, hydroxypropyl cellulose, carbomer, and the like. The concentration of the 

20 thickener can depend upon the agent selected. The important point is to use an 

amount that will achieve the selected viscosity. Obviously, the choice of suitable 

carriers and other additives will depend on the exact route of administration and the 

nature of the particular dosage form, e.g., liquid dosage form (e.g., whether the 

composition is to be formulated into a solution, a suspension, gel or another liquid 

25 form, such as a time release form or liquid-filled form).  

Those skilled in the art will recognize that the components of the compositions 

should be selected to be chemically inert and will not affect the viability or efficacy of 

the immunoresponsive cells as describe in the presently disclosed subject matter.  

This will present no problem to those skilled in chemical and pharmaceutical 

30 principles, or problems can be readily avoided by reference to standard texts or by 

simple experiments (not involving undue experimentation), from this disclosure and 

the documents cited herein.  

One consideration concerning the therapeutic use of the immunoresponsive
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cells of the presently disclosed subject matter is the quantity of cells necessary to 

achieve an optimal effect. The quantity of cells to be administered will vary for the 

subject being treated. In certain embodiments, from about 104 to about 1010 , from 

about 105 to about 109, or from about 106 to about 108 immunoresponsive cells of the 

5 presently disclosed subject matter are administered to a subject. More effective cells 

may be administered in even smaller numbers. In certain embodiments, at least about 

1 x 108, about 2 x 108, about 3 x 108, about 4 x 108, and about 5 x 108 

immunoresponsive cells of the presently disclosed subject matter are administered to 

a human subject. The precise determination of what would be considered an effective 

10 dose may be based on factors individual to each subject, including their size, age, sex, 

weight, and condition of the particular subject. Dosages can be readily ascertained by 

those skilled in the art from this disclosure and the knowledge in the art.  

The skilled artisan can readily determine the amount of cells and optional 

additives, vehicles, and/or carrier in compositions and to be administered in methods 

15 of the presently disclosed subject matter. Typically, any additives (in addition to the 

active cell(s) and/or agent(s)) are present in an amount of from about 0.001% to 

about 50% by weight) solution in phosphate buffered saline, and the active ingredient 

is present in the order of micrograms to milligrams, such as from about 0.0001 wt% to 

about 5 wt %, from about 0.0001 wt% to about 1 wt %, from about 0.0001 wt% to 

20 about 0.05 wt%, from about 0.001 wt% to about 20 wt %, from about 0.01 wt% to 

about 10 wt %, or from about 0.05 wt% to about 5 wt %. For any composition to be 

administered to an animal or human, and for any particular method of administration, 

toxicity should be determined, such as by determining the lethal dose (LD) and LD50 

in a suitable animal model e.g., rodent such as mouse; and, the dosage of the 

25 composition(s), concentration of components therein and timing of administering the 

composition(s), which elicit a suitable response. Such determinations do not require 

undue experimentation from the knowledge of the skilled artisan, this disclosure and 

the documents cited herein. And, the time for sequential administrations can be 

ascertained without undue experimentation.  

30 VIII. Methods of Treatment 

Tumor Microenvironment. Tumors have a microenvironment that is hostile 

to the host immune response involving a series of mechanisms by malignant cells to 

protect themselves from immune recognition and elimination. This "hostile tumor
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microenvironment" comprises a variety of immune suppressive factors including 

infiltrating regulatory CD4' T cells (Tregs), myeloid derived suppressor cells 

(MDSCs), tumor associated macrophages (TAMs), immune suppressive cytokines 

including IL-10 and TGF-P, and expression of ligands targeted to immune suppressive 

5 receptors expressed by activated T cells (CTLA-4 and PD-1). These mechanisms of 

immune suppression play a role in the maintenance of tolerance and suppressing 

inappropriate immune responses, however within the tumor microenvironment these 

mechanisms prevent an effective anti-tumor immune response. Collectively these 

immune suppressive factors can induce either marked anergy or apoptosis of 

10 adoptively transferred CAR modified T cells upon encounter with targeted tumor 

cells.  

Challenges in tumor immunology. Effective tumor immunity requires 

recognition of tumor antigens and unopposed tumor elimination by immune effector 

cells. Tumor antigens must contain peptide epitopes that are presented by the tumor 

15 and can be recognized by specific cytotoxic T lymphocytes (CTLs). The primed 

CTLs must expand to a sufficient number and migrate to tumor sites, wherein they 

mature into effectors to perform their functions, which are enhanced by helper T cells 

and dampened by Tregs and inhibitory macrophages.  

Targeted T cell therapy with engineered T lymphocytes. T cell 

20 engineering is a groundbreaking strategy to potentially resolve many previously 

observed shortcomings of earlier immunotherapeutic approaches. Within the past 

year, researchers have reported dramatic complete remissions in relapsed (Brentjens 

et al., Blood 118, 4817-4828 (2011) and Brentjens et al., Science translational 

medicine 5, 177ra138 (2013)), chemorefractory leukemia and metastatic melanoma 

25 (Hunder et al., N. Engl.J.Med. 358, 2698-2703 (2008); Rosenberg et al., Nat. Rev.  

Cancer 8, 299-308 (2008); and Dudley et al., J Clin Oncol 26, 5233-5239 (2008)), 

obtained with autologous peripheral blood T cells targeted to a defined antigen (CD19 

and NY-ESO-1, respectively).  

Rationale for a genetic approach: Cell engineering can be used to redirect T 

30 cells toward tumor antigens and to enhance T cell function. One impetus for genetic 

T cell modification is the potential to enhance T cell survival and expansion and to 

offset T cell death, anergy, and immune suppression. The genetic targeting of T cells 

can also be refined to prevent undesired destruction of normal tissues.
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Chimeric antigen receptors (CARs): Tumor-specific T cells can be generated 

by the transfer of genes that encode CARs (Brentjens et al., Clin.Cancer Res. 13, 

5426-5435 (2007); Gade et al., Cancer Res. 65, 9080-9088 (2005); Maher et al., 

Nat.Biotechnol. 20, 70-75 (2002); Kershaw et al., J Immunol 173, 2143-2150 (2004); 

5 Sadelain et al., Curr Opin Immunol (2009); and Hollyman et al., J Immunother 32, 

169-180 (2009)). Second-generation CARs comprise a tumor antigen-binding domain 

fused to an intracellular signaling domain capable of activating T cells and a co

stimulatory domain designed to augment T cell potency and persistence (Sadelain et 

al., Cancer discovery 3, 388-398 (2013)). CAR design can therefore reconcile 

10 antigen recognition with signal transduction, two functions that are physiologically 

borne by two separate complexes, the TCR heterodimer and the CD3 complex. The 

CAR's extracellular antigen-binding domain is usually derived from a murine 

monoclonal antibody (mAb) or from receptors or their ligands. Antigen recognition is 

therefore not MHC-restricted (Riviere et al., Curr Hematol Rep 3, 290-297 (2004); 

15 and Stephan et al., Nat. Med. 13, 1440-1449 (2007)) and is therefore applicable to any 

patient expressing the target antigen, using the same CAR. Antigen binding by the 

CARs triggers phosphorylation of immunoreceptor tyrosine-based activation motifs 

(ITAMs) in the intracellular domain, initiating a signaling cascade required for 

cytolysis induction, cytokine secretion, and proliferation. Because MHC restriction of 

20 antigen recognition is bypassed, the function of CAR-targeted T cells is not affected 

by HLA downregulation or defects in the antigen-processing machinery.  

T cell requirements for expansion and survival: Proliferation of tumor-specific 

T cells is needed ex vivo and is arguably desirable in vivo. T cell proliferation must be 

accompanied by T cell survival to permit absolute T cell expansion and persistence.  

25 To proliferate in response to antigen, T cells must receive two signals. One is 

provided by TCR recognition of antigenic peptide/MHC complexes displayed on the 

surface of antigen-presenting cells (APCs) (Sadelain et al., Curr Opin Immunol 

(2009)). The other is provided by a T cell co-stimulatory receptor, such as the CD28 

or 4-1BB receptors. Whereas the cytolytic activity of T cells does not require 

30 concomitant co-stimulation, there is a critical need for the provision of co-stimulatory 

signals to sustain the antitumor functions of adoptively transferred T cells, as 

previously demonstrated (Maher et al., Nat.Biotechnol. 20, 70-75 (2002); Sadelain et 

al., Cancer discovery 3, 388-398 (2013); Krause et al., J Exp Med 188, 619-626
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(1998);Gong et al., Neoplasia. 1, 123-127 (1999); and Lyddane et al., J.Immunol.  

176, 3306-3310 (2006)).  

Immune monitoring: Lymphocytes are multifunctional "drugs" that exhibit 

dynamically evolving effects after infusion. Upon antigen encounter, tumor-specific 

5 T cells activate and/or release a variety of proteins that can trigger tumor killing, T 

cell proliferation, and recruitment or immunomodulation of other immune cells.  

Thus, measuring which proteins are secreted from which cells, in what quantity, and 

at what time point yields profound insights into why a particular patient is or is not 

responding and provides critical feedback for designing more-effective trials. These 

10 assay systems will permit direct and meaningful comparisons of clinical approaches 

and thus help design rational, next-generation therapeutic strategies.  

For treatment, the amount administered is an amount effective in producing 

the desired effect. An effective amount can be provided in one or a series of 

administrations. An effective amount can be provided in a bolus or by continuous 

15 perfusion.  

An "effective amount" (or, "therapeutically effective amount") is an amount 

sufficient to affect a beneficial or desired clinical result upon treatment. An effective 

amount can be administered to a subject in one or more doses. In terms of treatment, 

an effective amount is an amount that is sufficient to palliate, ameliorate, stabilize, 

20 reverse or slow the progression of the disease, or otherwise reduce the pathological 

consequences of the disease. The effective amount is generally determined by the 

physician on a case-by-case basis and is within the skill of one in the art. Several 

factors are typically taken into account when determining an appropriate dosage to 

achieve an effective amount. These factors include age, sex and weight of the subject, 

25 the condition being treated, the severity of the condition and the form and effective 

concentration of the immunoresponsive cells administered.  

For adoptive immunotherapy using antigen-specific T cells, cell doses in the 

range of about 106 to about 1010 (e.g., about 109 ) are typically infused. Upon 

administration of the immunoresponsive cells into the subject and subsequent 

30 differentiation, the immunoresponsive cells are induced that are specifically directed 

against one specific antigen (e.g., FcRL5). "Induction" of T cells can include 

inactivation of antigen-specific T cells such as by deletion or anergy. Inactivation is 

particularly useful to establish or reestablish tolerance such as in autoimmune
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disorders. The immunoresponsive cells of the presently disclosed subject matter can 

be administered by any methods known in the art, including, but not limited to, 

pleural administration, intravenous administration, subcutaneous administration, 

intranodal administration, intratumoral administration, intrathecal administration, 

5 intrapleural administration, intraperitoneal administration, and direct administration to 

the thymus. In certain embodiments, the immunoresponsive cells and the 

compositions comprising thereof are intravenously administered to the subject in 

need.  

The presently disclosed subject matter provides various methods of using the 

10 immunoresponsive cells (e.g., T cells) expressing a FcRL5-specific CAR. For 

example, the presently disclosed subject matter provides methods of reducing tumor 

burden in a subject. In one non-limiting example, the method of reducing tumor 

burden comprises administering an effective amount of the presently disclosed 

immunoresponsive cell to the subject, thereby inducing tumor cell death in the 

15 subject. The presently disclosed immunoresponsive cell can reduce the number of 

tumor cells, reduce tumor size, and/or eradicate the tumor in the subject. Non

limiting examples of suitable tumors include multiple myeloma, Non-Hodgkin 

Lymphoma (especially Mantle Cell), Hodgkin Lymphoma, Chronic Lymphocytic 

Leukemia (CLL), Acute lymphocytic leukemia (ALL), Hairy Cell Leukemia, Burketts 

20 Lymphoma, and Waldenstrom's Macroglobulinemia.  

The presently disclosed subject matter also provides methods of increasing or 

lengthening survival of a subject having a neoplasia. In one non-limiting example, 

the method of increasing or lengthening survival of a subject having neoplasia 

comprises administering an effective amount of the presently disclosed 

25 immunoresponsive cell to the subject, thereby increasing or lengthening survival of 

the subject. The method can reduce or eradicate tumor burden in the subject. The 

presently disclosed subject matter further provides methods for treating or preventing 

a neoplasia in a subject, comprising administering the presently disclosed 

immunoresponsive cell to the subject.  

30 As used herein, the term "neoplasia" refers to a disease characterized by the 

pathological proliferation of a cell or tissue and its subsequent migration to or 

invasion of other tissues or organs. Neoplasia growth is typically uncontrolled and 

progressive, and occurs under conditions that would not elicit, or would cause
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cessation of, multiplication of normal cells. Neoplasias can affect a variety of cell 

types, tissues, or organs, including but not limited to an organ selected from the group 

consisting of bladder, colon, bone, brain, breast, cartilage, glia, esophagus, fallopian 

tube, gallbladder, heart, intestines, kidney, liver, lung, lymph node, nervous tissue, 

5 ovaries, pleura, pancreas, prostate, skeletal muscle, skin, spinal cord, spleen, stomach, 

testes, thymus, thyroid, trachea, urogenital tract, ureter, urethra, uterus, and vagina, or 

a tissue or cell type thereof. Neoplasias include cancers, such as sarcomas, 

carcinomas, or plasmacytomas (malignant tumor of the plasma cells).  

Cancers whose growth may be inhibited using the immunoresponsive cells of 

10 the presently disclosed subject matter comprise cancers typically responsive to 

immunotherapy. Non-limiting examples of cancers for treatment include multiple 

myeloma, Non-Hodgkin Lymphoma (especially Mantle Cell), Hodgkin Lymphoma, 

Chronic Lymphocytic Leukemia (CLL), Acute lymphocytic leukemia (ALL), Hairy 

Cell Leukemia, Burketts Lymphoma, and Waldenstrom's Macroglobulinemia. In 

15 certain embodiments, the cancer is multiple myeloma.  

Additionally, the presently disclosed subject matter provides methods of 

increasing immune-activating cytokine production in response to a cancer cell in a 

subject. In one non-limiting example, the method comprises administering the 

presently disclosed immunoresponsive cell to the subject. The immune-activating 

20 cytokine can be granulocyte macrophage colony stimulating factor (GM-CSF), IFN

a, IFN-P, IFN-y, TNF-a, IL-2, IL-3, IL-6, IL-11, IL-7, IL-12, IL-15, IL-21, interferon 

regulatory factor 7 (IRF7), and combinations thereof. In certain embodiments, the 

immunoresponsive cells including an FcRL5-specific CAR of the presently disclosed 

subject matter increase the production of GM-CSF, IFN-y, and/or TNF-a.  

25 Suitable human subjects for therapy typically comprise two treatment groups 

that can be distinguished by clinical criteria. Subjects with "advanced disease" or 

"high tumor burden" are those who bear a clinically measurable tumor (e.g., multiple 

myeloma). A clinically measurable tumor is one that can be detected on the basis of 

tumor mass (e.g., by palpation, CAT scan, sonogram, mammogram or X-ray; positive 

30 biochemical or histopathologic markers on their own are insufficient to identify this 

population). A pharmaceutical composition embodied in the presently disclosed 

subject matter is administered to these subjects to elicit an anti-tumor response, with 

the objective of palliating their condition. Ideally, reduction in tumor mass occurs as
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a result, but any clinical improvement constitutes a benefit. Clinical improvement 

comprises decreased risk or rate of progression or reduction in pathological 

consequences of the tumor (e.g., multiple myeloma).  

A second group of suitable subjects is known in the art as the "adjuvant 

5 group." These are individuals who have had a history of neoplasia (e.g., multiple 

myeloma), but have been responsive to another mode of therapy. The prior therapy 

can have included, but is not restricted to, surgical resection, radiotherapy, and 

traditional chemotherapy. As a result, these individuals have no clinically measurable 

tumor. However, they are suspected of being at risk for progression of the disease, 

10 either near the original tumor site, or by metastases. This group can be further 

subdivided into high-risk and low-risk individuals. The subdivision is made on the 

basis of features observed before or after the initial treatment. These features are 

known in the clinical arts, and are suitably defined for each different neoplasia.  

Features typical of high-risk subgroups are those in which the tumor (e.g., multiple 

15 myeloma) has invaded neighboring tissues, or who show involvement of lymph 

nodes. Another group has a genetic predisposition to neoplasia (e.g., multiple 

myeloma) but has not yet evidenced clinical signs of neoplasia (e.g., multiple 

myeloma). For instance, women testing positive for a genetic mutation associated 

with breast cancer, but still of childbearing age, can wish to receive one or more of the 

20 antigen-binding fragments described herein in treatment prophylactically to prevent 

the occurrence of neoplasia until it is suitable to perform preventive surgery.  

The subjects can have an advanced form of disease (e.g., multiple myeloma), 

in which case the treatment objective can include mitigation or reversal of disease 

progression, and /or amelioration of side effects. The subjects can have a history of 

25 the condition, for which they have already been treated, in which case the therapeutic 

objective will typically include a decrease or delay in the risk of recurrence.  

Further modification can be introduced to the FcRL5-specific CAR-expressing 

immunoresponsive cells (e.g., T cells) to avert or minimize the risks of 

immunological complications (known as "malignant T-cell transformation"), e.g., 

30 graft versus-host disease (GvHD), or when healthy tissues express the same target 

antigens as the tumor cells, leading to outcomes similar to GvHD. A potential 

solution to this problem is engineering a suicide gene into the CAR-expressing T 

cells. Suitable suicide genes include, but are not limited to, Herpes simplex virus
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thymidine kinase (hsv-tk), inducible Caspase 9 Suicide gene (iCasp-9), and a 

truncated human epidermal growth factor receptor (EGFRt) polypeptide. In certain 

embodiments, the suicide gene is an EGFRt polypeptide. The EGFRt polypeptide can 

enable T cell elimination by administering anti-EGFR monoclonal antibody (e.g., 

5 cetuximab). EGFRt can be covalently joined to the 3' terminus of the intracellular 

domain of the FcRL5-specific CAR. The suicide gene can be included within the 

vector comprising nucleic acids encoding the presently disclosed FcRL5-specific 

CARs. In this way, administration of a prodrug designed to activate the suicide gene 

(e.g., a prodrug (e.g., AP1903 that can activates iCasp-9) during malignant T-cell 

10 transformation (e.g., GVHD) triggers apoptosis in the suicide gene-activated CAR

expressing T cells.  

IX. Kits 

The presently disclosed subject matter provides kits for the treatment or 

prevention of a neoplasia (e.g., multiple myeloma). In certain embodiments, the kit 

15 comprises a therapeutic or prophylactic composition containing an effective amount 

of an immunoresponsive cell comprising a FcRL5-specific CAR in unit dosage form.  

In particular embodiments, the cells further expresses at least one co-stimulatory 

ligand. In certain embodiments, the kit comprises a sterile container which contains a 

therapeutic or prophylactic vaccine; such containers can be boxes, ampules, bottles, 

20 vials, tubes, bags, pouches, blister-packs, or other suitable container forms known in 

the art. Such containers can be made of plastic, glass, laminated paper, metal foil, or 

other materials suitable for holding medicaments.  

If desired, the immunoresponsive cell is provided together with instructions 

for administering the cell to a subject having or at risk of developing a neoplasia (e.g., 

25 multiple myeloma). The instructions will generally include information about the use 

of the composition for the treatment or prevention of a neoplasia (e.g., multiple 

myeloma). In other embodiments, the instructions include at least one of the 

following: description of the therapeutic agent; dosage schedule and administration 

for treatment or prevention of a neoplasia (e.g., multiple myeloma) or symptoms 

30 thereof; precautions; warnings; indications; counter-indications; overdosage 

information; adverse reactions; animal pharmacology; clinical studies; and/or 

references. The instructions may be printed directly on the container (when present), 

or as a label applied to the container, or as a separate sheet, pamphlet, card, or folder
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supplied in or with the container.  

X. Exemplary extracellular antigen-binding domains (e.g., scFvs) 

Table 1 

ET200-001 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

Cagtctgtgttgacgcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctc 

caacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcag 

cggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtct 

gaggatgaggetgattattactgtgcagcatgggatgacagcctgaatggttatgtetteggaactgggaccaaggtcaccg 

tcctaggt [SEQ ID NO: 1] 

S[SEQ ID NO: 

305] 

caggtgcagctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtgtatgg 

tgggtccttcagtggttactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatc 

aatcatagtggaagcaccaactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaac 

cagttctccctgaagctgagctctgtgaccgccgcggacacggccgtgtattactgtgcgcgcgaaggtccgtacga 

cggtttcgattcttggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 2] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNQ 

RPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYVFGTGTK 

VTVLG [SEQ ID NO: 3] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQPPGKGLEWI 

GEINHSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAREG 

PYDGFDSWGQGTLVTVSS [SEQ ID NO: 4] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 2 

ET200-002 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

Aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggc 

agcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataacca 

aagaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactga 

agactgaggacgaggetgactactactgtcagtettatgatagcagcaattetgtggtatteggeggagggaccaagetga 

ccgtcctaggt [SEQ ID No. 5] 

S[SEQ ID NO: 

305] 

caggtccagctggtacagtctggcactgaggtgaagaagcctggggcctcagtgagggtcgcctgcaaggcttctg 

gttacccctttaacaaatatgacatcaatgggtgcgacaggcccctggacaagggcttgagtggatgggaggcat 

catccctatctttcgtacaacaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacg 

agcacagcctacatggagctgagcagcctgagatctgaggacacggccgtatattactgtgcgcgcgaatggttct 

actgggatatctggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 6] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNSVVFGGGTK 

LTVLG [SEQ ID NO: 7] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVQSGTEVKKPGASVRVACKASGYPFNKYDINWVRQAPGQGLEW 

MGGIIPIFRTTNYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCAR 

EWFYWDIWGQGTLVTVSS [SEQ ID NO: 8] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 3 

ET200-003 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtgttgactcagccaccctcagtgtccgtgtccccaggacagacagccagcatctcctgctctggaaataaattgg 

ggactaagtatgtttactggtatcagaagaggccaggccagtccectgtgttggtcatgtatgaagataatcageggccetc 

agggatcccggagcggttctctggctccaactctgggaacacagccactctgaccatcagagggacccagactgtggatg 

aggetgactattactgtcaggegtgggactccgacactttcgtggtetteggeggagggaccaaggtcaccgtectaggt 

[SEQ ID NO: 9] 

S[SEQ ID NO: 

305] 

gaggtgcagctggtggagaccgggggaggcgtggtccagcctgggaggtccctgagactctcctgtgcagcctctg 

gattcaccttcagtagttatggcatgcactgggtccgccaggctccaggcaaggggctggagtgggtggcagttata 

tcacatgatggaagtaataaatactacgcagactccgtgaagggccgattcaccatctccagagacaattccaagg 

acacgctgtatctgcaaatgaacagcctgagaggtgaggacacggccgtatattactgtgcgcgctctaaccagtg 

gtctggttacttctctttcgattactggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 10] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVLTQPPSVSVSPGQTASISCSGNKLGTKYVYWYQKRPGQSPVLVMYEDNQ 

RPSGIPERFSGSNSGNTATLTIRGTQTVDEADYYCQAWDSDTFVVFGGGTKVT 

VLG [SEQ ID NO: II] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVETGGGVVQPGRSLRLSCAASGFTFSSYGMHWVRQAPGKGLEWV 

AVISHDGSNKYYADSVKGRFTISRDNSKDTLYLQMNSLRGEDTAVYYCAR 

SNQWSGYFSFDYWGQGTLVTVSS [SEQ ID NO: 12] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 4 

ET200-006 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

tcctatgtgctgactcagccaccctcagtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacatt 

ggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccetgtggtggtcatccattatgatagegaccggcc 

ctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccggg 

gatgaggcegactattactgtcaggtgtgggatagtagtagtgatcatecttatgtetteggaactgggaccaaggtcaccgt 

cctaggt [SEQ ID NO: 13] 

S[SEQ ID NO: 

305] 

gaggtgcagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctg 

gttacacctttaccacctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatc 

aacacttacaatggtcacacaaactatgcacagaagctccagggcagagccacaatgaccgcagacacatccac 

gaacacagcctacatggagctgaggagcctgagatctgacgacactgccgtgtattactgtgcgcgcgttatctacg 

gttctggtgattactggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 14] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

SYVLTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVVVIHYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHPYVFGTGTK 

VTVLG [SEQ ID NO: 15] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVKKPGASVKVSCKASGYTFTTYGISWVRQAPGQGLEWM 

GWINTYNGHTNYAQKLQGRATMTADTSTNTAYMELRSLRSDDTAVYYC 

ARVIYGSGDYWGQGTLVTVSS [SEQ ID NO: 16] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 5 

ET200-007 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

tcctatgtgctgactcagccactctcagtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacatt 

ggaagtaaaactgtgcactggtaccagcagaagccaggccaggcccetgtgctggtcatctattatgatagegaccggcc 

ctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccggg 

gatgaggcegactattactgtcaggtgtgggatagtagtagtgatcategggtgtteggeggagggaccaagetgaccgtc 

ctaggt [SEQ ID NO: 17] 

t [SEQ ID NO: 

305] 

caggtgcagctgcaggagtcgggcccaggactggtgaagccttcggagaccctgtccctcacctgcaatgtctctg 

gttactccatcagcagtggttacttttggggctggatccggcagcccccagggaaggggctggagtggattgggagt 

atctatcatagtaggagcacctactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaaga 

accagttctccctgaagctgaactctgtgaccgccgcagacacggccgtgtattactgtgcgcgcggttacggttact 

tcgattactggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 18] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

SYVLTQPLSVSVAPGKTARITCGGNNIGSKTVHWYQQKPGQAPVLVIYYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHRVFGGGTKL 

TVLG [SEQ ID NO: 19] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLQESGPGLVKPSETLSLTCNVSGYSISSGYFWGWIRQPPGKGLEWIG 

SIYHSRSTYYNPSLKSRVTISVDTSKNQFSLKLNSVTAADTAVYYCARGYG 

YFDYWGQGTLVTVSS [SEQ ID NO: 20] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 6 

ET200-008 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

caatctgccctgactcagcctgcctccgtgtctgggtctcctggacagtcgatcaccatctcctgcactggaaccagcagtg 

acgttggtggttataactatgtctcctggtaccaacaacacccaggcaaagcccccaaactcatgatttatgatgtcagtaatc 

ggccctcaggggtttctaatcgcttctctggctccaagtctggcaacacggcctccetgaccatetetgggetccaggctga 

ggacgaggetgattattactgcagetcatatacaagcagcagcacttegaaggtgtteggeggagggaccaagetgaccg 

tcctaggt [SEQ ID NO: 21] 

S[SEQ ID NO: 

305] 

gaggtgcagctggtggagtctgggggaggtgtggtacggcctggggggtccctgagactctcctgtgcagcctctg 

gattcacctttggtgattatggcatgagctgggtccgccaagctccagggaaggggctggagtgggtctctggtatt 

aattggaatggtggtagcacaggttatgcagactctgtgaagggccgattcaccatctccagagacaacgccaaga 

actccctgtatctgcaaatgaacagtctgagagccgaggacacggccgtatattactgtgcgcgctctaaatacaac 

ttccatgtttactacgattactggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 22] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSALTQPASVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYDV 

SNRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTSKVFGGGTK 

LTVLG [SEQ ID NO: 23] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVESGGGVVRPGGSLRLSCAASGFTFGDYGMSWVRQAPGKGLEWV 

SGINWNGGSTGYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCA 

RSKYNFHVYYDYWGQGTLVTVSS [SEQ ID NO: 24] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 7 

ET200-009 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtgttgacgcagccaccctcagcgtctgggacccccgggcagacagtcaccatctcttgttctggaagcaactcc 

aacatcggaagtaattatgtatactggtaccagcagctcccaggaacggcccccaaactcctcatctataggaataatcagc 

ggccctcaggggtccctgaccgattctcaggctccaagtctggcacctcagcctccctggccatcagtgggtecgtccg 

aggatgaggetgattattactgtgcagcatgggatgacagcctgagtgettatgtetteggaactgggaccaaggtcaccgt 

cctaggt [SEQ ID NO: 25] 

t [SEQ ID NO: 

305] 

caggtgcagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctg 

gttacacctttaccagctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatc 

agcgcttacaatggtaacacaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacg 

agcacagcctacatggagctgaggagcctgagatctgacgacactgccgtgtattactgtgcgcgctcttctggtaa 

catggtttcttggaaagatatgtggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 26] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVLTQPPSASGTPGQTVTISCSGSNSNIGSNYVYWYQQLPGTAPKLLIYRNN 

QRPSGVPDRFSGSKSGTSASLAISGLRSEDEADYYCAAWDDSLSAYVFGTGT 

KVTVLG [SEQ ID NO: 27] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQGLEWM 

GWISAYNGNTNYAQKLQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCA 

RSSGNMVSWKDMWGQGTLVTVSS [SEQ ID NO: 28] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 8 

ET200-010 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

caatctgccctgactcagcctgcctccgtgtctgggtctcctggacagtcgatcaccatctcctgcactggaaccagcagtg 

acgttggtggttataactctgtctcctggtaccaacaacacccaggcaaagcccccagactcatgatttatgatgtcagtaatc 

ggccctcaggggtttctaatcgcttctctggctccaagtctggcaacacggcctccetgaccatetetgggetccaggctga 

ggacgaggetgattattactgcagetcatatacaagcagcagcacccetttagtetteggaactgggaccaaggtcaccgtc 

ctaggt [SEQ ID NO: 29] 

t [SEQ ID NO: 

305] 

caggtgcagctggtgcagtctggggctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctg 

gttacacctttaccagctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatc 

agcgcttacaatggtaacacaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacg 

agcacagcctacatggagctgaggagcctgagatctgacgacacggccgtgtattactgtgcgcgcggtgctgttg 

cttaccatgattggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 30] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKAPRLMIYDV 

SNRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTPLVFGTGTK 

VTVLG [SEQ ID NO: 31] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQGLEWM 

GWISAYNGNTNYAQKLQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCA 

RGAVAYHDWGQGTLVTVSS [SEQ ID NO: 32] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 9 

ET200-011 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtcgtgacgcagccgccctcagtgtctgcggccccaggacagagggtcaccatctcctgctctggaagcagctc 

caacatttcgatttatgatgtatcctggtatcagcagctcccaggaacagcccccaaactcctcatttatggcaataataagcg 

accctcggggattgctgaccgattctctggctccacgtctggcacgtcagccaccctgggcatcaccggactccagactgg 

ggacgaggcegattattactgeggaacatgggatgacagtctgagtgggggggtgtteggeggagggaccaagctgacc 

gtcctaggt [SEQ ID NO: 33] 

t [SEQ ID NO: 

305] 

cagatgcagctggtgcaatctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcgaggcttctg 

gaggcaccctcagcagctatgctatcaactgggtgcgacaggcccctggacaagggcttgagtggatgggaggga 

tcatccctatgtttggtacagcacactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccac 

gaaaacagcctacatggagctgagcagcctgagatctgaggacactgccgtgtattactgtgcgcgcggtgttcatt 

acgcttctttcgatcattggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 34] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVVTQPPSVSAAPGQRVTISCSGSSSNISIYDVSWYQQLPGTAPKLLIYGNNK 

RPSGIADRFSGSTSGTSATLGITGLQTGDEADYYCGTWDDSLSGGVFGGGTKL 

TVLG [SEQ ID NO: 35] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QMQLVQSGAEVKKPGSSVKVSCEASGGTLSSYAINWVRQAPGQGLEWM 

GGIIPMFGTAHYAQKFQGRVTITADESTKTAYMELSSLRSEDTAVYYCAR 

GVHYASFDHWGQGTLVTVSS [SEQ ID NO: 36] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 10 

ET200-012 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtgttgacgcagccgccctcagtgtctgcggccgcaggacagaaggtcaccatctcctgctctggaagcgactcc 

aacattgggaataattatgtgtcctggtatcaacacctcccagggacagcccccaaactcctcatttatgacgttaaaaatcga 

ccctcagggattcctgaccggttctccggctccaagtctggctcgtcagccaccctaggcatcgceggactccagcctggg 

gacgaggcegattattactgeggaacatgggacagtcggetggatgcctatgtctteggaactgggaccaaggtcaccgtc 

ctaggt [SEQ ID NO: 37] 

t [SEQ ID NO: 

305] 

cagatgcagctggtgcaatctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaagacttctg 

gtttcccctttaatatctttggaatcacctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatca 

gcggttacaacggtaacacagactacccacagaagttccagggcagagtcaccatgtccacagacacatccacga 

gtacagcctacatggagctgaggaacctgaaatctgacgacacggccgtgtattactgtgcgcgcggtgcttacggt 

ggtatggatacttggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 38] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVLTQPPSVSAAAGQKVTISCSGSDSNIGNNYVSWYQHLPGTAPKLLIYDVK 

NRPSGIPDRFSGSKSGSSATLGIAGLQPGDEADYYCGTWDSRLDAYVFGTGTK 

VTVLG [SEQ ID NO: 39] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QMQLVQSGAEVKKPGASVKVSCKTSGFPFNIFGITWVRQAPGQGLEWM 

GWISGYNGNTDYPQKFQGRVTMSTDTSTSTAYMELRNLKSDDTAVYYCA 

RGAYGGMDTWGQGTLVTVSS [SEQ ID NO: 40] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]



WO 2016/090337 PCT/US2015/064134 
152 

Table 11 

ET200-013 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtcgtgacgcagccgccctcagtgtctggggccccagggcagagggtcaccatctcctgcactgggagcacctc 

caacatcggggcaggttatgatgtacactggtatcagcagcttccaggaacagcccccaaactcctcatctatactaacaac 

ttteggccetcaggggtcctgaccgattctctgcctccaagtetggcacttcagettccetggccatcactggtetccagget 

gaggatgaggetgattattactgeggaacatgggatagcagcctgagtgccgttgtgtteggeggagggaccaagetgac 

cgtcctaggt [SEQ ID NO: 41] 

t [SEQ ID NO: 

305] 

gaggtgcagctggtggagtctggaactgaggtgaagaagcctggggcctcagtgaaagtctcctgcaaggcttctg 

gttacatgtttaccagttatggtctcaatgggtggacaggcccctggacaagggcttgagtggatgggatggat 

agcgctaacaatggtaagacaaattatgctaagaaattcaggacagagtcaccatgaccagagacacttccacg 

agcacaggctacatggaactgaggagcctgagatctgacgacacggccgtatattactgtgcgcgccatatcggtg 

gttcttacttcgatcgttggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 42] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVVTQPPSVSGAPGQRVTISCTGSTSNIGAGYDVHWYQQLPGTAPKLLIYTN 

NFRPSGVPDRFSASKSGTSASLAITGLQAEDEADYYCGTWDSSLSAVVFGGGT 

KLTVLG [SEQ ID NO: 43] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVESGTEVKKPGASVKVSCKASGYMFTSYGLNWVRQAPGQGLEW 

MGWISANNGKTNYAKKFQDRVTMTRDTSTSTGYMELRSLRSDDTAVYY 

CARHIGGSYFDRWGQGTLVTVSS [SEQ ID NO: 44] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 12 

ET200-014 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

tcctatgtgctgactcagccaccctcagtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacatt 

ggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccetgtgetggtcatetattatgatagegaccggcc 

ctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccggg 

gatgaggcegactattactgtcaggtgtgggatagtagtagtgatcattatgtetteggaactgggaccaaggtcaccgtect 

aggt [SEQ ID NO: 45] 

S[SEQ ID NO: 

305] 

gaggtgcagctggtggagactgggggaggcttggtacagcctggggggtccctgagactctcctgtgcagcctctg 

gattcacctttagcagctatgccatgagctgggtccgccaggctccagggaaggggctggagtgggtctcagctatt 

agtggtagtgatggtagcacatactacgcagactccgtgaagggccggttcaccatctccagagacaattccaaga 

acacgctgtatctgcaaatgaacagcctgagagacgaggacacggccgtatattactgtgcgcgctctcatgaagc 

taacctggttggtgattggtggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 46] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

SYVLTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVLVIYYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHYVFGTGTKV 

TVLG [SEQ ID NO: 47] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVETGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWV 

SAISGSDGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRDEDTAVYYCAR 

SHEANLVGDWWGQGTLVTVSS [SEQ ID NO: 48] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 13 

ET200-015 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtggtgactcagccaccctcagtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacat 

tggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccctgtgctggtcatctattatgatagcgaccggc 

cctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccgg 

ggatgaggcegactattactgtcaggtgtgggatagtagtagtgatgtggtatteggeggagggaccaagetgaccgtect 

aggt [SEQ ID NO: 49] 

S[SEQ ID NO: 

305] 

gaggtccagctggtacagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctg 

gttacacctttaccagctacggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggat 

cagcgcttacaatggtaacacaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccac 

gagcacagcctacatggagctgaggagcctgagatctgacgacacggccgtgtattactgtgcgcgctggggtggt 

ttcggtgctgttgatcattggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 50] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVVTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVLVIYYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDVVFGGGTKLT 

VLG [SEQ ID NO: 51] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQGLEWM 

GWISAYNGNTNYAQKLQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCA 

RWGGFGAVDHWGQGTLVTVSS [SEQ ID NO: 52] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 14 

ET200-016 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

tcttctgagctgactcaggaccctgctgtgtctgtggccttgggacagacagtcaagatcacgtgccaaggagacagcctc 

acagactaccatgcaacctggtaccagcagaagccaggacaggcccctgtcgctgtcatctatgctacaaacaaccggcc 

cactgggatcccagaccgattctctggttccagttccggaaacacagcttctttgaccatcactggggctcaggcggaagat 

gaggetgactattactgtaattcccgggacageggcacggacgaagtgttatteggeggagggaccaagetgaccgtect 

aggt [SEQ ID NO: 53] 

S[SEQ ID NO: 

305] 

gaggtgcagctggtggagactgggggaggcctggtcaagcctggggggtccctgagactctcctgtgcagcctctg 

gattcaccttcagtagctatagcatgaactgggtccgccaggctccagggaaggggctggagtgggtctcatccatt 

agtagtagtagtagttacatatactacgcagactcagtgaagggccgattcaccatctccagagacaacgccaaga 

actcactgtatctgcaaatgaacagcctgagagccgaggacacggccgtgtattactgtgcgcgcggtcagggtta 

cgattactggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 54] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

SSELTQDPAVSVALGQTVKITCQGDSLTDYHATWYQQKPGQAPVAVIYATN 

NRPTGIPDRFSGSSSGNTASLTITGAQAEDEADYYCNSRDSGTDEVLFGGGTK 

LTVLG [SEQ ID NO: 55] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVETGGGLVKPGGSLRLSCAASGFTFSSYSMNWVRQAPGKGLEWV 

SSISSSSSYIYYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARG 

QGYDYWGQGTLVTVSS [SEQ ID NO: 56] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 15 

ET200-017 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

tcctatgtgctgactcagccaccctcggtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacatt 

ggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccetgtgetggtcgtetatgatgatagegaccgge 

cctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgagcatcagcagggtcgaagccgg 

ggatgaggcegactattactgtcaggtgtgggatagtagtagtgatcatactgtetteggaactgggaccaaggtcaccgtc 

ctaggt [SEQ ID NO: 57] 

S[SEQ ID NO: 

305] 

caggtgcagctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatgg 

tgggtccttcagtggttactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatc 

aatcatagtggaagcaccaactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaac 

cagttctccctgaagctgagctctgtgaccgccgcggacacggccgtgtattactgtgcgcgctactacccgggtatg 

gatatgtggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 58] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

SYVLTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVLVVYDDSD 

RPSGIPERFSGSNSGNTATLSISRVEAGDEADYYCQVWDSSSDHTVFGTGTKV 

TVLG [SEQ ID NO: 59] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQPPGKGLEWI 

GEINHSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARYY 

PGMDMWGQGTLVTVSS [SEQ ID NO: 60] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 16 

ET200-018 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

caggctgtgctgactcagccgccctcaacgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcgggagaaatggtgtaaactggtaccagcagctcccaggagcggcccccaaagtcctcatctataatgataatcag 

cgaccctcaggggtccctgaccgagtctctggctcccagtctggctcctcaggcaccctggccatcgatgggcttcggtct 

gaggatgaggetgattattactgtgeggcatgggatgacagcctgcatggtgtggtatteggeggagggaccaagetgac 

cgtcctaggt [SEQ ID NO: 61] 

t [SEQ ID NO: 

305] 

caggtccagctggtacagtctggggctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggtttccg 

gatacaccctcaatgaattatccatgcactgggtgcgacaggctcctggaaaagggcttgagtggatgggaggtttt 

gatcctgaagatggtgaaacaatctacgcacagaagttccagggcagagtcaccatgaccgaggacacatctaca 

gacacagcctacatggagctgagcagcctgagatctgaggacactgccgtgtattactgtgcgcgcggtggttacg 

gtgattcttggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 62] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QAVLTQPPSTSGTPGQRVTISCSGSSSNIGRNGVNWYQQLPGAAPKVLIYNDN 

QRPSGVPDRVSGSQSGSSGTLAIDGLRSEDEADYYCAAWDDSLHGVVFGGGT 

KLTVLG [SEQ ID NO: 63] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVQSGAEVKKPGASVKVSCKVSGYTLNELSMHWVRQAPGKGLEW 

MGGFDPEDGETIYAQKFQGRVTMTEDTSTDTAYMELSSLRSEDTAVYYC 

ARGGYGDSWGQGTLVTVSS [SEQ ID NO: 64] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 17 

ET200-019 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggca 

gcattgccagcaactatgtgcagtggtaccagcagegcccgggcagtgcccccaccactgtgatctatgaggataaccaa 

agaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactgaa 

gactgaggacgaggetgactactactgtcagtettatgatagcagcaattettgggtgtteggeggagggaccaagetgac 

cgtcctaggt [SEQ ID NO: 65] 

t [SEQ ID NO: 

305] 

caggtgcagctggtgcaatctggggctgaggtgaagaggcctgggtcctcggtgaaggtctcctgcacggcttctg 

gaggcaccttcagcagcgatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggaggaa 

tcatccctatgtttggtacagcaaactacgcacagaagttcagggcagagtcacgattaccgcggacgaatccac 

gagcacagcctacatggagctgagcagcctgagatctgaggacacggccgtgtattactgtgcgcgcgaaggttac 

tactacccgtctgcttacctgggttctgttctgaacgacatctcttctgtttacgatgaatggggtcaaggtacttggt 

gaccgtctcctca [SEQ ID NO: 66] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNSWVFGGGT 

KLTVLG [SEQ ID NO: 67] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVQSGAEVKRPGSSVKVSCTASGGTFSSDAISWVRQAPGQGLEWMG 

GIIPMFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARE 

GYYYPSAYLGSVLNDISSVYDEWGQGTLVTVSS [SEQ ID NO: 68] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 18 

ET200-020 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtcgtgacgcagccgccctcagtgtctgcggccccaggacagaaggtcaccatctcctgctctggaagcacctc 

caacattggaaataatgatgtatcctggtaccagcagctcccaggaacagcccccaaactcctcatttatgacaataataagc 

gaccctcagggattcctgaccgattetetggctccaagtctggcacgtcagccaccctgggcatcaccggactccagactg 

gggacgaggcegattattactgeggaacatgggatagcagegtgagtgettettgggtetteggcagagggaccaagetg 

accgtcctaggt [SEQ ID NO: 69] 

S[SEQ ID NO: 

305] 

caggtgcagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctg 

gttacacctttaccagctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatc 

agcgcttacaatggtaacacaaactatccacagaagctccagggcagagtcaccatgaccacagacccatccacg 

agcacagcctacatggagctgaggagcctgagatctgacgacacggccgtgtattactgtgcgcgctctatgacttc 

tttcgattactggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 70] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVVTQPPSVSAAPGQKVTISCSGSTSNIGNNDVSWYQQLPGTAPKLLIYDNN 

KRPSGIPDRFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSVSASWVFGRGT 

KLTVLG [SEQ ID NO: 71] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQGLEWM 

GWISAYNGNTNYPQKLQGRVTMTTDPSTSTAYMELRSLRSDDTAVYYCA 

RSMTSFDYWGQGTLVTVSS [SEQ ID NO: 72] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 19 

ET200-021 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtgttgacgcagccgccctcagtgtctgcggccccaggacagaaggtcaccatctcctgctctggaagcaactcc 

aacattgggaataattatgtatcctggtatcagcaactcccagggacagcccccaaactcctcatttatgacaataataagcg 

accctcagggattcctgaccgattctctggctccaggtctggcacgtcagccaccctgggcatcaccggactccagactgg 

ggacgaggccgattattactgcggaacatggaataccactgtgactcctggctatgtcttcggaactgggaccaaggtcac 

cgtcctaggt [SEQ ID NO: 73] 

t [SEQ ID NO: 

305] 

gaagtgcagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctg 

gttacacctttaccagctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatc 

agcgcttacaatggtaacacaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacg 

agcacagcctacatggagctgaggagcctgagatctgacgacaccgccatgtattactgtgcgcgctctgtttacga 

cctggatacttggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 74] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVLTQPPSVSAAPGQKVTISCSGSNSNIGNNYVSWYQQLPGTAPKLLIYDNN 

KRPSGIPDRFSGSRSGTSATLGITGLQTGDEADYYCGTWNTTVTPGYVFGTGT 

KVTVLG [SEQ ID NO: 75] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQGLEWM 

GWISAYNGNTNYAQKLQGRVTMTTDTSTSTAYMELRSLRSDDTAMYYC 

ARSVYDLDTWGQGTLVTVSS [SEQ ID NO: 76] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 20 

ET200-022 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtcgtgacgcagccgccctcagtgtctgcggccccaggacagaaggtcaccatctcctgctctggaagcagctc 

caacattgggaataattatgtatcctggtaccagcagctcccaggaacagcccccaaactcctcatttatgacaataataagc 

gaccctcagggattcctgaccgattetetggctccaagtctggcacgtcagccaccctgggcatcaccggactccagactg 

gggacgaggcegattattactgeggaacatgggatagcagcctgggggcccettatgtetteggaactgggaccaaggte 

accgtcctaggt [SEQ ID NO: 77] 

S[SEQ ID NO: 

305] 

gaggtgcagctggtgcagtcttggggaggctcggaacagcctggcaggtccctgagactctcctgtgcagcctctg 

gattcacctttgatgattatgccatgcactgggtccggcaagctccagggaagggcctggagtgggtctcaggtatt 

agttggaatagcggtagcataggctatgcggactctgtgaagggccgattcaccatctccagagacaacgccaag 

aattccctgtatctgcaaatgaacagtctgagagctgaggacaccgccatgtattactgtgcgcgctaccgtcaggtt 

ggttctgcttacgattcttggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 78] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVVTQPPSVSAAPGQKVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYDNN 

KRPSGIPDRFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLGAPYVFGTGT 

KVTVLG [SEQ ID NO: 79] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSWGGSEQPGRSLRLSCAASGFTFDDYAMHWVRQAPGKGLEW 

VSGISWNSGSIGYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAMYYCA 

RYRQVGSAYDSWGQGTLVTVSS [SEQ ID NO: 80] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 21 

ET200-023 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

ctgcctgtgctgactcagccaccctcggtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacat 

tggaagtaaaagtgtgcactggtatcagcagaagccaggccaggcccctgtgctggtcgtctatgctgatagcgaccggc 

cctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccgg 

ggatgaggccgactattactgtcaggtgtgggatagtagtagttatcataattatgtetteggaactgggaccaaggtcaccg 

tcctaggt [SEQ ID NO: 81] 

S[SEQ ID NO: 

305] 

gaggtgcagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctg 

gttacacctttaccagctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatc 

agcgcttacaatggtaacacaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacg 

agcacagcctacatggagctgagcagcctgagatctgaggacaccgccatgtattactgtgcgcgctactggggttt 

cggtgtttctgatcgttggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 82] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

LPVLTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVLVVYADSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSYHNYVFGTGTK 

VTVLG [SEQ ID NO: 83] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQGLEWM 

GWISAYNGNTNYAQKLQGRVTMTTDTSTSTAYMELSSLRSEDTAMYYCA 

RYWGFGVSDRWGQGTLVTVSS [SEQ ID NO: 84] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 22 

ET200-024 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcaccggcagcagtggc 

agcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataacca 

aagaccctctggggtccccgateggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactga 

agactgaggacgaggetgactactactgtcagtettatgacagcagcaatetttgggtgtteggeggagggaccaagetga 

ccgtcctaggt [SEQ ID NO: 85] 

S[SEQ ID NO: 

305] 

cagatgcagctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctg 

gaggcaccttcagcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggaggga 

tcatccctatctttggtacagcaaactacgcacagaagttcagggcagagtcacgattaccgcggacgaatccac 

gagcacagcctacatggagctgagcagcctgagatctgaggacactgccgtgtattactgtgcgcgctacaactac 

tactactacgattcttggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 86] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

NFMLTQPHSVSESPGKTVTISCTGSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNLWVFGGGT 

KLTVLG [SEQ ID NO: 87] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QMQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWM 

GGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARY 

NYYYYDSWGQGTLVTVSS [SEQ ID NO: 88] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 23 

ET200-025 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

gacatccagatgacccagtetccatectccetgtetgcatetgtaggagacagagtcaccatcacttgccgggcaagtcaga 

gcattagcagctatttaaattggtatcagcagaaaccagggaaagcccctaagctcctgatctatgctgcatccagtttgcaa 

agtggggtcccatcaaggttcagtggcagtggatctgggacagatttcactctcaccatcagcagtctgcaacctgaagattt 

tgcaacttactactgtcaacagagttacagtaccccattcactttcggccctgggaccaaagtggatatcaaacgt [SEQ 

ID NO: 89] 

S[SEQ ID NO: 

305] 

gaggtgcagctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctg 

gaggcaccttcagcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggaggga 

tcatccctatctttggtacagcaaactacgcacagaagttcagggcagagtcacgattaccgcggacgaatccac 

gagcacagcctacatggagctgagcagcctgagatctgaggacaccgccatgtattactgtgcgcgctactggggt 

tacgactcttacgatgaatggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 90] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSL 

QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPFTFGPGTKVDIKR 

[SEQ ID NO: 91] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWM 

GGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAMYYCARY 

WGYDSYDEWGQGTLVTVSS [SEQ ID NO: 92] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]



WO 2016/090337 PCT/US2015/064134 
165 

Table 24 

ET200-026 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcaccggcagcagtggc 

agcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataacca 

aagaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactga 

agactgaggacgaggetgactactactgtcagtettatgatagcagcaattgggtgtteggeggagggaccaagetgacc 

gtcctaggt [SEQ ID NO: 93] 

S[SEQ ID NO: 

305] 

gaggtccagctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctg 

gaggcaccttcagcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggaggga 

tcatccctatctttggtacagcaaactacgcacagaagttcagggcagagtcacgattaccgcggacgaatccac 

gagcacagcctacatggagctgagcagcctgagatctgaggacacggccgtgtattactgtgcgcgcaacaacca 

ttactacaacgattactggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 94] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

NFMLTQPHSVSESPGKTVTISCTGSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNWVFGGGTK 

LTVLG [SEQ ID NO: 95] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWM 

GGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARN 

NHYYNDYWGQGTLVTVSS [SEQ ID NO: 96] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 25 

ET200-027 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtgttgacgcagccgccctcagtgtctggggccccagggcagggggtcaccatcccctgcactgggagcagct 

ccaacatcggggcaggttatgatgtacactggtaccagcagcttccagggacagcccccaaactcctcatctatggtaaca 

acaatcggccctcaggggtccctgaccgcttctctggctccaggtctggctcctcagcctccctggccatcactgggctcca 

ggetgaggatgaggetgattattactgccagtectatgacagcagcctgagtgatgtggtatteggeggagggaccaaggt 

caccgtectaggt [SEQ ID NO: 97] 

t [SEQ ID NO: 

305] 

gaggtccagctggtgcagtctggggctgaggtgaagaagcctggggctacagtgaaaatctcctgcaaggtttctg 

gatacaccttcaccgactactacatgcactgggtgcaacaggcccctggaaaagggcttgagtggatgggacttgtt 

gatcctgaagatggtgaaacaatatacgcagagaagttccagggcagagtcaccataaccgcggacacgtctaca 

gacacagcctacatggagctgagcagcctgagatctgaggacacggccgtgtattactgtgcgcgctactggtctta 

ctctttcgactacctgtacatgccggaaggtaacgattggtggggtcaaggtactctggtgaccgtctcctca [SEQ 

ID NO: 98] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVLTQPPSVSGAPGQGVTIPCTGSSSNIGAGYDVHWYQQLPGTAPKLLIYGN 

NNRPSGVPDRFSGSRSGSSASLAITGLQAEDEADYYCQSYDSSLSDVVFGGGT 

KVTVLG [SEQ ID NO: 99] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVKKPGATVKISCKVSGYTFTDYYMHWVQQAPGKGLEW 

MGLVDPEDGETIYAEKFQGRVTITADTSTDTAYMELSSLRSEDTAVYYCA 

RYWSYSFDYLYMPEGNDWWGQGTLVTVSS [SEQ ID NO: 100] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 26 

ET200-028 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtgttgactcagccacccgcagcgtctgggacccccggacagagagtcaccatctcttgttctgggggcgtctcc 

aacatcgggagtggtgctctaaattggtaccagcaactcccaggaacggcccccaaactcctcatctatagttacaatcagc 

ggccetcaggggtetetgaccgattetetggetccaggtetgccacctcagcctccctggccatcagtgggctccagtctga 

ggatgaggetgattattactgtgcaacctgggatgatagtgtgaatggttgggtgtteggeggagggaccaagetgaccgt 

cctaggt [SEQ ID NO: 101] 

S[SEQ ID NO: 

305] 

caggtccagctggtacagtctggagctgaggtgaagaagcctggggattcagtgaaggtctcctgcaagccttctg 

gttacaattttctcaactatggtatcaatgggtgcgacaggcccctggacaagggcttgagtggatgggatggatt 

agcacttacaccggtaacacaaactatgcacagaagctgcagggcagagtcaccttcaccacagacacatccacg 

agcacagcctacatggagatgaggagcctgagatctgacgacacggccgtgtattactgtgcgcgcgacctgtact 

actacgaaggtgttgattactggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 102] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVLTQPPAASGTPGQRVTISCSGGVSNIGSGALNWYQQLPGTAPKLLIYSYN 

QRPSGVSDRFSGSRSATSASLAISGLQSEDEADYYCATWDDSVNGWVFGGGT 

KLTVLG [SEQ ID NO: 103] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVQSGAEVKKPGDSVKVSCKPSGYNFLNYGINWVRQAPGQGLEWMGW 

ISTYTGNTNYAQKLQGRVTFTTDTSTSTAYMEMRSLRSDDTAVYYCARDLY 

YYEGVDYWGQGTLVTVSS [SEQ ID NO: 104] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 27 

ET200-029 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

caggctgtgctgactcagccaccctcagtgtcagtggccccaggaaagacggccagggttacctgtgggggaaacaaca 

ttggaagtgaaagtgtgcactggtaccagcagaagccaggccaggcccctgtgttggtcatctattatgataccgaccggc 

cctcagggatccctgagcgattctctggctcccactctgggaccacggccaccctgaccatcagcagggtcgaagccgg 

ggatgaggcegactattactgtcaggtgtgggatagtagtagggatcatgtggtattcggeggagggaccaagctgaccgt 

cctaggt [SEQ ID NO: 105] 

S[SEQ ID NO: 

305] 

caggtgcagctggtgcagtctgggggaggcgtggtccagcctgggaggtccctgagactctcctgtgcggcctctg 

gattcaccttcagtagctatgctatgcactgggtccgccaggctccaggcaagggactggagtgggtggcagttata 

tcatatgatggaagcaataaatactacgcagactccgtgaagggcctattcaccatctccagagacaattccaaga 

acacgctgtatctgcaaatgaacagcctgagagctgaggacacggccgtgtattactgtgcgcgctcttacttcactt 

ctggtttctacgattactggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 106] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QAVLTQPPSVSVAPGKTARVTCGGNNIGSESVHWYQQKPGQAPVLVIYYDTD 

RPSGIPERFSGSHSGTTATLTISRVEAGDEADYYCQVWDSSRDHVVFGGGTKL 

TVLG [SEQ ID NO: 107] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVQSGGGVVQPGRSLRLSCAASGFTFSSYAMHWVRQAPGKGLEWV 

AVISYDGSNKYYADSVKGLFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR 

SYFTSGFYDYWGQGTLVTVSS [SEQ ID NO: 108] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 28 

ET200-030 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtcgtgacgcagccgccctcagtgtctggggccccagggcagagggtcaccatctcctgcactgggagcagttc 

caacatcggggcaggttatgatgtaaattggtatcagcagtttccaggaacagcccccaaactcctcatctatggtaacagc 

aatcggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcactgggctccag 

getgaggatgaggetgattattactgccagtectatgacagcagcctgagtggetettatgtetteggaactgggaccaaggt 

caccgtectaggt [SEQ ID NO: 109] 

S[SEQ ID NO: 

305] 

cagatgcagctggtgcagtctggggctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttccg 

gatacaccctcactgaattatccatgcactgggtgcgacaggctcctggaaaagggcttgagtggatgggaggtttt 

gatcctgaagatggtgaaacaatctacgcacagaagttccagggcagagtcaccatgaccgaggacacatctaca 

gacacagcctacatggagctgagcagcctgagatctgaggacactgccgtgtattactgtgcgcgcatgtcttctat 

gtactacgattggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 110] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVVTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVNWYQQFPGTAPKLLIYGN 

SNRPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSGSYVFGTG 

TKVTVLG [SEQ ID NO: 11I] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QMQLVQSGAEVKKPGASVKVSCKASGYTLTELSMHWVRQAPGKGLEW 

MGGFDPEDGETIYAQKFQGRVTMTEDTSTDTAYMELSSLRSEDTAVYYC 

ARMSSMYYDWGQGTLVTVSS [SEQ ID NO: 112] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 29 

ET200-031 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

tcctatgtgctgactcagccaccctcagtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacatt 

ggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccetgtgetggtcatetattatgatagegaccggcc 

ctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccggg 

gatgaggcegactattactgtcaggtgtgggatagtagtagtgattatgtetteggaactgggaccaaggtcaccgtectag 

gt [SEQ ID NO: 113] 

S[SEQ ID NO: 

305] 

gaggtgcagctggtggagactgggggaggcttggtcaagcctggagggtccctgagactctcctgtgcagcctctg 

gattcaccgtcagtgactactacatgagctggatccgccaggctccagggaagggcctggagtggatttcatacatt 

agtggtagtggtaatagcatatactacgcagactctgtgaagggccgattcaccatctccagggacaacgccaaga 

actcactggatctgcaaatgaccagcctgagagccgaggacacggccgtatattactgtgcgcgctctactaaatt 

gattactggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 114] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

SYVLTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVLVIYYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDYVFGTGTKVT 

VLG [SEQ ID NO: 115] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVETGGGLVKPGGSLRLSCAASGFTVSDYYMSWIRQAPGKGLEWIS 

YISGSGNSIYYADSVKGRFTISRDNAKNSLDLQMTSLRAEDTAVYYCARST 

KFDYWGQGTLVTVSS [SEQ ID NO: 116] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 30 

ET200-032 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

ctgcctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacgtcggaagttacactgtaaactggtaccggcaactcccaggaacggcccccacactcctcatctataataataatcagc 

ggccetcaggggtecctgaccgattctctgactccaagtctggcacctcggcctccctgaccattagtgggctccagcctga 

ggatgaggetgattattattgtgcagcatgggatgacaggetgggtggttatgtetteggaactgggaccaaggtcaccgtc 

ctaggt [SEQ ID NO: 117] 

t [SEQ ID NO: 

305] 

gaggtgcagctggtgcagtctggagcagaggtgaaaaagccgggggagtctctgaagatctcctgtaagggttctg 

gatacagctttaccaactactggatcggctgggtgcgccagatgcccgggaaaggcctggagtggatggggatcat 

ctatcctggtgactctgataccagatacagcccgtccttccaaggccaggtcaccatctcagccgacaagtccatca 

gcaccgcctacctacagtggagcagcctgaaggcctcggacaccgccatgtattactgtgcgcgctctactggttctt 

ctcatatgtctgatgaatggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 118] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

LPVLTQPPSASGTPGQRVTISCSGSSSNVGSYTVNWYRQLPGTAPTLLIYNNN 

QRPSGVPDRFSDSKSGTSASLTISGLQPEDEADYYCAAWDDRLGGYVFGTGT 

KVTVLG [SEQ ID NO: 119] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVKKPGESLKISCKGSGYSFTNYWIGWVRQMPGKGLEWM 

GIIYPGDSDTRYSPSFQGQVTISADKSISTAYLQWSSLKASDTAMYYCARS 

TGSSHMSDEWGQGTLVTVSS [SEQ ID NO: 120] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 31 

ET200-033 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcaccggcagcagtggc 

agcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataacca 

aagaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactga 

agactgaggacgaggetgactactactgtcagtettatgatagcagcaatcattgggtgtteggeggagggaccaagetga 

ccgtcctaggt [SEQ ID NO: 121] 

S[SEQ ID NO: 

305] 

caagtgcagctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatgg 

tgggtccttcagtggttactactggagctggatccgccagcccccagggaaggggctggagtggattggggagatc 

actcatagtggaaggtccaactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtcaagaacc 

agttctccctgaagctgagctctgtgaccgccgcggacacggccgtgtattactgtgcgcgctcttctatcatgtctga 

ttactggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 122] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

NFMLTQPHSVSESPGKTVTISCTGSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNHWVFGGGT 

KLTVLG [SEQ ID NO: 123] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQPPGKGLEWI 

GEITHSGRSNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARSSI 

MSDYWGQGTLVTVSS [SEQ ID NO: 124] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 32 

ET200-034 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtgttgacgcagccgccctcagtgtctggggccccagggcagagggtcaccatctcctgcactgggagcacctc 

caacatcggggcaggttatgatgtacactggtaccagcagcttccaggaacagcccccaaactcctcatcaacaataacag 

gaatcggccctcaggggtccctgaccgattctctggctccaagtctggcacgtcagccaccctgggcatcaccggactcc 

agactggggacgaggccgattattactgcggaacatgggatggcagcctgactggtgcagtgtteggeggagggaccaa 

gctgaccgtcctaggt [SEQ ID NO: 125] 

t [SEQ ID NO: 

305] 

gaggtccagctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcatgcaaggcttctg 

gaggcaccttcagcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggaggga 

tcatccctatctttggtacagcaaactacgcacagaagttcagggcagagtcacgattaccgcggacgaatccac 

gagcacagcctacatggagctgagcagcctgagatctgaggacacggccgtgtattactgtgcgcgcggttctgct 

ctggaccattacgatcgttggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 126] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVLTQPPSVSGAPGQRVTISCTGSTSNIGAGYDVHWYQQLPGTAPKLLINNN 

RNRPSGVPDRFSGSKSGTSATLGITGLQTGDEADYYCGTWDGSLTGAVFGGG 

TKLTVLG [SEQ ID NO: 127] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWM 

GGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARG 

SALDHYDRWGQGTLVTVSS [SEQ ID NO: 128] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 33 

ET200-035 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggca 

gcattgccagcaactatgtgcagtggtaccagcagegcccgggcagtgcccccaccactgtgatctatgaggataaccaa 

agaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactgaa 

gactgaggacgaggetgactactactgtcagtettatgatagcaccaattgggtgtteggeggagggaccaagetgaccgt 

cctaggt [SEQ ID NO: 129] 

S[SEQ ID NO: 

305] 

caggtgcagctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctg 

gaggcaccttcagcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggaggga 

tcatccctatctttggtacagcaaactacgcacagaagttcagggcagagtcacgattaccgcggacgaatccac 

gagcacagcctacatggagctgagcagcctgagatctgaggacactgccgtgtattactgtgcgcgctacaactac 

tacttcaacgattactggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 130] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSTNWVFGGGTK 

LTVLG [SEQ ID NO: 131] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWM 

GGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARY 

NYYFNDYWGQGTLVTVSS [SEQ ID NO: 132] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 34 

ET200-037 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

tcctatgtgctgactcagccaccctcagtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacatt 

ggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccetgtgetggtcatetattatgatagegaccggcc 

ctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccggg 

gatgaggcegactattactgtcaggtgtgggatagtagtagtgatcatecttatgtetteggaactgggaccaaggtcaccgt 

cctaggt [SEQ ID NO: 133] 

S[SEQ ID NO: 

305] 

cagatgcagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctg 

gttacacctttaccagctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatc 

agcgcttacaatggtaacacaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacg 

agcacagcctacatggagctgaggagcctgagatctgacgacactgccgtgtattactgtgcgcgctctatgttcgg 

tgctcatgattcttggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 134] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

SYVLTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVLVIYYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHPYVFGTGTK 

VTVLG [SEQ ID NO: 135] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QMQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQGLEWM 

GWISAYNGNTNYAQKLQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCA 

RSMFGAHDSWGQGTLVTVSS [SEQ ID NO: 136] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 35 

ET200-038 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtgttgacgcagccgccctcagtgtctggggccccagggcagagggtcaccatctcctgcactgggagcagctc 

caacatcggggcaggttttgatgtacactggtaccagctacttccaggaacagcccccaaactcctcatctatgctaacagc 

aatcggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcactgggctcctgg 

ctgaggatgaggetgattattactgccagtectatgacagcagcctgagtggtgtggtatteggeggagggaccaagetga 

ccgtcctaggt [SEQ ID NO: 137] 

t [SEQ ID NO: 

305] 

caggtgcagctggtgcaatctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctg 

gaggcaccttcagcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggaggga 

tcatccctatctttggtacagcaaactacgcacagaagttcagggcagagtcacgattaccgcggacgaatccac 

gagcacagcctacatggagctgagcagcctgagatctgaggacactgccgtgtattactgtgcgcgcggtgcttctt 

tcgaccgtcatgataactggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 138] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGFDVHWYQLLPGTAPKLLIYANS 

NRPSGVPDRFSGSKSGTSASLAITGLLAEDEADYYCQSYDSSLSGVVFGGGTK 

LTVLG [SEQ ID NO: 139] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWM 

GGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARG 

ASFDRHDNWGQGTLVTVSS [SEQ ID NO: 140] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 36 

ET200-039 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggca 

gcattgccagcaactatgtgcagtggtaccagcagegcccgggcagttcccccaccactgtgatctatgaggataaccaaa 

gaccetetggggtccctgateggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactgaag 

actgaggacgaggetgactactactgtcagtettatgatagcagcaattgggtgtteggeggagggaccaagetgaccgtc 

ctaggt [SEQ ID NO: 141] 

S[SEQ ID NO: 

305] 

gaggtccagctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctg 

gaggcaccttcagcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggaggga 

tcatccctatctttggtacagcaaactacgcacagaagttcagggcagagtcacgattaccgcggacgaatccac 

gagcacagcctacatggagctgagcagcctgagatctgaggacacggccgtgtattactgtgcgcgctctaactac 

tactacaacgattactggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 142] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSSPTTVIYEDNQ 

RPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNWVFGGGTKLT 

VLG [SEQ ID NO: 143] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWM 

GGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARS 

NYYYNDYWGQGTLVTVSS [SEQ ID NO: 144] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 37 

ET200-040 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtgttgacgcagccgccctcagtgtctggggccccagggcagagggtcaccatctcctgcactgggagcagctc 

caacatcggggcaggttatgatgtacactggtaccagcagcttccaggaacagcccccaaactcctcatctatggtaacag 

caatcggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcactgggctcca 

ggetgaggatgaggetgattattactgccagtectatgacagcagcctgagtggttatgtetteggaactgggaccaaggte 

accgtcctaggt [SEQ ID NO: 145] 

t [SEQ ID NO: 

305] 

caggtgcagctggtgcagtctggggctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggtttccg 

gatacaccctcactgaattatccatgcactgggtgcgacaggctcctggaaaagggcttgagtggatgggaggtttt 

gatcctgaagatggtgaaacaatctacgcacagaagttccagggcagagtcaccatgaccgaggacacatctaca 

gacacagcctacatggagctgagcagcctgagatctgaggacactgccgtgtattactgtgcgcgctactctggtgt 

ttactacgattggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 146] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVHWYQQLPGTAPKLLIYGN 

SNRPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSGYVFGTGT 

KVTVLG [SEQ ID NO: 147] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVQSGAEVKKPGASVKVSCKVSGYTLTELSMHWVRQAPGKGLEW 

MGGFDPEDGETIYAQKFQGRVTMTEDTSTDTAYMELSSLRSEDTAVYYC 

ARYSGVYYDWGQGTLVTVSS [SEQ ID NO: 148] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 38 

ET200-041 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

aattttatgctgactcagccccactctgtgtcggggtctccggggaagacggtaaccatctcctgcaccggcagcagtggc 

agcattgccgacaactttgtgcagtggtaccagcagcgcccgggcggtgtccccaccactgtgatctttaatgatgacgaa 

agaccctctggcgtccctgatcggttctctggctccatcgacacctcctccaattctgcctccctcaccatctctggactgaag 

actgaggacgaggetgactactactgtcagtettatgataataataatcgaggggtgttcggeggagggaccaagetgacc 

gtcctaggt [SEQ ID NO: 149] 

S[SEQ ID NO: 

305] 

caggtccagctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctg 

gaggcaccttcagcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggat 

gaaccctaacagtggtaacacaggctatgcacagaagttccagggcagagtcaccatgaccaggaacacctccat 

aagcacagcctacatggagctgagcaacctgagatctgaggacacggccgtgtattactgtgcgcgctactactctt 

acggttacgattggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 150] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

NFMLTQPHSVSGSPGKTVTISCTGSSGSIADNFVQWYQQRPGGVPTTVIFNDD 

ERPSGVPDRFSGSIDTSSNSASLTISGLKTEDEADYYCQSYDNNNRGVFGGGT 

KLTVLG [SEQ ID NO: 151] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWM 

GWMNPNSGNTGYAQKFQGRVTMTRNTSISTAYMELSNLRSEDTAVYYC 

ARYYSYGYDWGQGTLVTVSS [SEQ ID NO: 152] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 39 

ET200-042 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtcgtgacgcagccgccctcagtgtctggggccccagggcagacggtcaccatctcctgcactgggggcagct 

ccaacatcgggacaggttattttgtaaattggtaccagcaggttccaggaaaagcccccaaactcctcatcctgggtaacaa 

taatcggccctcgggggtccctgaccgactctccggctccacgtccggcacctcagcctccctggccatcactgggctcca 

ggetgaggatgagggtacttattactgccagtectatgacagcagcctgagtggttatgtetteggaactgggaccaaggte 

accgtcctaggt [SEQ ID NO: 153] 

t [SEQ ID NO: 

305] 

caggtacagctgcagcagtcaggtccaggactggtgaagccctcgcagaccctctcactcacctgtggcatctccg 

gggacagtgtctctaccaacagtgttgcttggcactggatcaggcagtccccatcgagaggccttgagtggctggga 

aggacatactacaggtccaagtggtctaatgactatggagtatctgtgaaaagtcgaatcaccatcatccagaca 

catccaagaaccagttctccctgcagctgaactctgtgactcccgaggacacggctgtgtattactgtgcgcgctctt 

cttcttggtaccagatcttcgattactggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 154] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVVTQPPSVSGAPGQTVTISCTGGSSNIGTGYFVNWYQQVPGKAPKLLILGN 

NNRPSGVPDRLSGSTSGTSASLAITGLQAEDEGTYYCQSYDSSLSGYVFGTGT 

KVTVLG [SEQ ID NO: 155] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLQQSGPGLVKPSQTLSLTCGISGDSVSTNSVAWHWIRQSPSRGLEWL 

GRTYYRSKWSNDYGVSVKSRITIIPDTSKNQFSLQLNSVTPEDTAVYYCAR 

SSSWYQIFDYWGQGTLVTVSS [SEQ ID NO: 156] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 40 

ET200-043 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcaccggcagcagcgac 

agcatagccaacaactatgttcagtggtaccagcagcgcccgggcagtgcccccaccaatgtgatctacgaagatgtcca 

aagaccctctggggtccctgatcggttctctgggtccatcgacagctcctccaactctgcctccctcaccatctctggactga 

agactgaggacgaggetgtetactattgtcagtettatcatagegacaatcgttgggtgttcggcggegggaccaagctgac 

cgtcctaggt [SEQ ID NO: 157] 

S[SEQ ID NO: 

305] 

caggtgcagctggtggagtctgggggaggcttggtacagcctggggggtccctgagactctcctgtgcagcctctgg 

attcacctttagcagctatgccatgagctgggtccgccaggctccagggaaggggctggagtgggtctcagctatta 

gtggtagtggtggtagcacatactacgcagactccgtgaagggccggttcaccatctccagagacaattccaagaa 

cacgctgtatctgcaaatgaacagcctgagagccgaggacacggccgtatattactgtgcgcgctctggtgcttact 

gggactactctgtttacgatgaatggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 158] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

NFMLTQPHSVSESPGKTVTISCTGSSDSIANNYVQWYQQRPGSAPTNVIYEDV 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEAVYYCQSYHSDNRWVFGGGT 

KLTVLG [SEQ ID NO: 159] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVESGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWV 

SAISGSGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR 

SGAYWDYSVYDEWGQGTLVTVSS [SEQ ID NO: 160] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 41 

ET200-044 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtgttgactcagccaccctcagtgtccgtgtccccaggacagacagccaccatcgcctgttctggacataaattgg 

gggataaatatgcttcctggtatcagcagaagtcgggccagtcccctgtgttgatcatctatcaggataataagcggccctca 

gggattcctgagegattctctggctccaactctgggaacacagccactctgaccatcagcgggacccaggctctggatgag 

getgactattattgtcaggegtgggacagtagtacttatgtggcatteggeggagggaccaagetgaccgtectaggt 

[SEQ ID NO: 161] 

S[SEQ ID NO: 

305] 

caggtgcagctgcaggagtccggcccaggactggtgaagccttcggagaccctgtccctcacctgcgttgtctctgg 

tggctccatcagcagtagtaactggtggagctgggtccgccagcccccagggaaggggctggagtggattgggga 

aatctatcatagtgggagccccaactacaacccatccctcaagagtcgagtcaccatatcagtagacaagtccaag 

aaccagttctccctgaagctgagctctgtgaccgccgcggacacggccgtgtattactgtgcgcgcatgactactcat 

actttcggttacgatgcttggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 162] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVLTQPPSVSVSPGQTATIACSGHKLGDKYASWYQQKSGQSPVLIIYQDNKR 

PSGIPERFSGSNSGNTATLTISGTQALDEADYYCQAWDSSTYVAFGGGTKLTV 

LG [SEQ ID NO: 163] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLQESGPGLVKPSETLSLTCVVSGGSISSSNWWSWVRQPPGKGLEWI 

GEIYHSGSPNYNPSLKSRVTISVDKSKNQFSLKLSSVTAADTAVYYCARMT 

THTFGYDAWGQGTLVTVSS [SEQ ID NO: 164] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 42 

ET200-045 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagcctgtgctgactcagccaccctcagtgtcagtggccccaggaaagacggccacgattacttgtgggggaaacaacat 

tggaagtgaaagtgtgcactggtaccaccagaagccaggccaggcccctgtgttggtcatctatgatgatgccggccggc 

cctcagggatccctgagcgattcactggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccgg 

ggatgaggcegactattactgtcaggtgtgggacagaaatagtgetcagtttgtetteggacctgggaccaaggtcaccgtc 

ctaggt [SEQ ID NO: 165] 

S[SEQ ID NO: 

305] 

gaggtccagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctg 

gttacacctttaccagctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatc 

agcgcttacaatggtaacacaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacg 

agcacagcctacatggagctgaggagcctgagatctgacgacacggccgtgtattactgtgcgcgcggtgttcatct 

ggattggtggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 166] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QPVLTQPPSVSVAPGKTATITCGGNNIGSESVHWYHQKPGQAPVLVIYDDAG 

RPSGIPERFTGSNSGNTATLTISRVEAGDEADYYCQVWDRNSAQFVFGPGTKV 

TVLG [SEQ ID NO: 167] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQGLEWM 

GWISAYNGNTNYAQKLQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCA 

RGVHLDWWGQGTLVTVSS [SEQ ID NO: 168] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 43 

ET200-069 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtcgtgacgcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaattatgtatactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagc 

ggccctcaggggtecctgaccgattetetggctccaagtctggcacctcagcctccctggccatcagtgggctecggtecg 

aggatgaggetgattattactgtgcagcatgggatgacagcctgagtggttatgtetteggaactgggaccaagetgaccgt 

cctaggt [SEQ ID NO: 169] 

t [SEQ ID NO: 

305] 

caggtgcagctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatgg 

tgggtccttcagtggttactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatc 

aatcatagtggaagcaccaactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaac 

cagttctccctgaagctgagctctgtgaccgccgcggacacggccgtgtattactgtgcgcgcctgtacgaaggtgg 

ttaccatggttggggttcttggctgtcttctgattcttggggtcaaggtactctggtgaccgtctcctca [SEQ ID 

NO: 170] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVVTQPPSASGTPGQRVTISCSGSSSNIGSNYVYWYQQLPGTAPKLLIYSNN 

QRPSGVPDRFSGSKSGTSASLAISGLRSEDEADYYCAAWDDSLSGYVFGTGT 

KLTVLG [SEQ ID NO: 171] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQPPGKGLEWI 

GEINHSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARLY 

EGGYHGWGSWLSSDSWGQGTLVTVSS [SEQ ID NO: 172] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 44 

ET200-078 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtgttgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgaggetgattattactgtgcagcatgggatgacagcctgaatggttattgggtgtteggeggagggaccaagetga 

ccgtcctaggt [SEQ ID NO: 173] 

t [SEQ ID NO: 

305] 

caggtgcagctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatgg 

tgggtccttcagtggttactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatc 

aatcatagtggaagcaccaactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaac 

cagttctccctgaagctgagctctgtgaccgccgcggacacggctgtgtattactgtgcgcgcgaaggggcatttga 

tgcttttgatatctggggccaagggacaatggtcaccgtctcttca [SEQ ID NO: 174] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNQ 

RPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYWVFGGGT 

KLTVLG [SEQ ID NO: 175] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQPPGKGLEWIGEIN 

HSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAREGAFDAFD 

IWGQGTMVTVS [SEQ ID NO: 176] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 45 

ET200-079 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

tcctatgagctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaattatgtatactggtaccagcagctcccaggaacggcccccaaactcttcatctataggaataatcagc 

ggccctcaggggtecctgaccgattetetggctccaagtctggcacctcagcctccctggccatcagtgggctecggtecg 

aggatgaggetgattattactgtgcagcatgggatgacagcctgagtggttatetetteggaactgggaccaaggtcaccgt 

cctaggt [SEQ ID NO: 177] 

t [SEQ ID NO: 

305] 

gaggtgcagctggtggagtctgggggaggcttggtacagcctggcaggtccctgagactctcctgtgcagcctctgg 

attcacctttgatgattatgccatgcactgggtccggcaagctccagggaagggcctggagtgggtctcaggtatta 

gttggaatagtggtagcataggctatgcggactctgtgaagggccgattcaccatctccagagacaacgccaagaa 

ctccctgtatctgcaaatgaacagtctgagagctgaggacacggccttgtattactgtgcaaatggcgactccaact 

actactacggtatggacgtctggggccaagggaccacggtcaccgtctcctca [SEQ ID NO: 178] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

SYELTQPPSASGTPGQRVTISCSGSSSNIGSNYVYWYQQLPGTAPKLFIYRNNQ 

RPSGVPDRFSGSKSGTSASLAISGLRSEDEADYYCAAWDDSLSGYLFGTGTKV 

TVLG [SEQ ID NO: 179] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVESGGGLVQPGRSLRLSCAASGFTFDDYAMHWVRQAPGKGLEWV 

SGISWNSGSIGYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTALYYCAN 

GDSNYYYGMDVWGQGTTVTVSS [SEQ ID NO: 180] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 46 

ET200-081 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgccctgactcagcctgcctccgtgtccgggtctcctggacagtcgatcaccatctcctgcactggaaccagcagtg 

acattggtggttataactatgtctcctggtaccaacaacacccaggcaaagcccccaaactcatgatttatgatgtcagtaatc 

ggccctcaggggtttctaatcgcttctctggctccaagtctggcaacacggcctccetgaccatetetgggetccaggctga 

ggacgaggctgattattactgcatctcatatacacgcacctggaacccctatgtettegggagtgggaccaaggtcaccgtc 

ctaggt [SEQ ID NO: 181] 

S[SEQ ID NO: 

305] 

gaggtgcagctggtgcagtctgggggaggcgtggtacagcctggggggtccctgagactctcctgtgcagcctctg 

gattcacctttgatgattatgccatgcactgggtccgtcaagctccagggaagggtctggagtgggtctctcttattag 

tggggatggtggtagcacatactatgcagactctgtgaagggccgattcaccatctccagagacaacagcaaaaa 

ctccctgtatctgcaaatgaacagtctgagaactgaggacaccgccttgtattactgtgcaaaagatcgggcagcag 

ctggctactactactacggtatggacgttggggcaagggaccacggtcaccgtctccta [SEQ ID NO: 

182] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSALTQPASVSGSPGQSITISCTGTSSDIGGYNYVSWYQQHPGKAPKLMIYDV 

SNRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCISYTRTWNPYVFGSGT 

KVTVLG [SEQ ID NO: 183] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGGGVVQPGGSLRLSCAASGFTFDDYAMHWVRQAPGKGLEW 

VSLISGDGGSTYYADSVKGRFTISRDNSKNSLYLQMNSLRTEDTALYYCA 

KDRAAAGYYYYGMDVWGQGTTVTVSS [SEQ ID NO: 184] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 47 

ET200-097 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

ctgcctgtgctgactcagccaccctcagtgtccgtgtccccaggacagacagccatcatcacctgctctggagataaattgg 

gggaaaaatatgtttcctggtatcagcagaagccaggccagtcccctgtactggtcategatcaagataccaggaggccet 

cagggatccctgagcgattctctggctccaactctgggaccacagccactctgaccatcagcgggacccaggctatggat 

gaggetgactattactgtcaggegtgggacaggggtgtggtattcggeggagggaccaagctgaccgtcctaggt 

[SEQ ID NO: 185] 

t [SEQ ID NO: 

305] 

gaggtgcagctggtggagtctgggggagacttggtacagcctggcaggtccctgagactctcctgtgcagcctctgg 

attcacctttaatgattatgccatgcactgggtccggcaagctccagggaagggcctggagtgggtctcaggtatta 

gttggagtggtaataacataggctatgcggactctgtgaagggccgattcaccatctccagagacaacgccaagaa 

ctccctgtatctgcaaatgaacagtctgagagctgaggacacggccttgtattactgtgcaaaagatagtatacggt 

atggcatcacctggggaggttttgactactggggccagggaaccctggtcaccgtctcctca [SEQ ID NO: 

186] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

LPVLTQPPSVSVSPGQTAIITCSGDKLGEKYVSWYQQKPGQSPVLVIDQDTRR 

PSGIPERFSGSNSGTTATLTISGTQAMDEADYYCQAWDRGVVFGGGTKLTVL 

G [SEQ ID NO: 187] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVESGGDLVQPGRSLRLSCAASGFTFNDYAMHWVRQAPGKGLEWV 

SGISWSGNNIGYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTALYYCAK 

DSIRYGITWGGFDYWGQGTLVTVSS [SEQ ID NO: 188] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 48 

ET200-098 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagcctgtgctgactcagccaccctcggtgtccaagggcttgagacagaccgccacactcacctgcactgggaacagca 

acaatgttggcaacetaggagtagettggctgcagcagcaccagggccaccctcccaaactcctatcctacaggaataaca 

accggccctcagggatctcagagagattatctgcatccaggtcaggaaacacagcctccctgaccattactggactccagc 

ctgaggacgaggetgactattactgetcagcatgggacagtagcctcagtgettgggtgtteggeggagggaccaagetg 

accgtcctaggt [SEQ ID NO: 189] 

S[SEQ ID NO: 

305] 

gaggtgcagctggtggagtctgggggagtcgtggtacagcctggggggtccctgagactctcctgtgcagcctctg 

gattcacctttgatgattatgccatgcactgggtccgtcaagctccggggaagggtctggagtgggtctctcttattaa 

ttgggatggtggtagcacctactatgcagactctgtgaagggtcgattcaccatctccagagacaacagcaaaaac 

tccctgtatctgcaaatgaacagtctgagagctgaggacaccgccttgtattactgtgcaaaagggatgggcctgag 

ggcgtttgactactggggccagggaaccctggtcaccgtctcctca [SEQ ID NO: 190] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QPVLTQPPSVSKGLRQTATLTCTGNSNNVGNLGVAWLQQHQGHPPKLLSYR 

NNNRPSGISERLSASRSGNTASLTITGLQPEDEADYYCSAWDSSLSAWVFGGG 

TKLTVLG [SEQ ID NO: 191] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVESGGVVVQPGGSLRLSCAASGFTFDDYAMHWVRQAPGKGLEWV 

SLINWDGGSTYYADSVKGRFTISRDNSKNSLYLQMNSLRAEDTALYYCAK 

GMGLRAFDYWGQGTLVTVSS [SEQ ID NO: 192] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 49 

ET200-099 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtgttgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcctgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaatgatcagc 

ggccetcaggggtecctgaccgattetetggctccaagtecggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgaggetgattattactgtgettcatgggatgacagcctgaatggcegttatgtetteggaactgggaccaaggtcacc 

gtcctaggt [SEQ ID NO: 193] 

t [SEQ ID NO: 

305] 

caggtccagctggtacagtctggggctgaggtgaggaagcctggggcctcagtgaaggtttcctgcaagacttctg 

gatacaccttcagttggtatgctatacattgggtgcgccaggcccccggacaaaggcttgagtggatgggatggatc 

aacgctggcaatggaaacacaaaatattcacagaaatttcagggcagagtcagtcttaccagggacacatccgcg 

agcacagcctacatggagctgagcagcctgagatctgatgacacggctgtgtattactgtgcgagacccgataatt 

atggttcgggtggggatgtttttgatatctggggccaagggacaatggtcaccgtctcttca [SEQ ID NO: 

194] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNDQ 

RPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCASWDDSLNGRYVFGTGT 

KVTVLG [SEQ ID NO: 195] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVQSGAEVRKPGASVKVSCKTSGYTFSWYAIHWVRQAPGQRLEWM 

GWINAGNGNTKYSQKFQGRVSLTRDTSASTAYMELSSLRSDDTAVYYCA 

RPDNYGSGGDVFDIWGQGTMVTVSS [SEQ ID NO: 196] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 50 

ET200-100 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggca 

gcattgccagcaactttgtgcagtggtaccagcagegcccgggcagtgcccccacccctatgatctatgaggataacaaca 

gaccccctggggtccctgatcggttctctgcctccgtcgacagctcctccaactctgcctccctcaccatctctggactgaag 

actgaggacgaggetgactactctattataccagcaatgtggtattcggeggggggaccaagctgaccgtc 

ctaggt [SEQ ID NO: 197] 

S[SEQ ID NO: 

305] 

gaggtgcagctggtggagtctgggggaggcttggtacagcctggagggtccctgagactctcctgtgcagcctctg 

gattcaccttcagtagttatgaaatgaactgggtccgccaggctccagggaaggggctggagtgggtttcatacatt 

agtagtagtggtagtaccatatactacgcagactctgtgaagggccgattcaccatctccagagacaacgccaaga 

actcactgtatctgcaaatgaacagcctgagagccgaggacacggctgtttattactgtgcacgctgggactacggt 

atggacgtctggggccaagggaccacggtcaccgtctcctca [SEQ ID NO: 198] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNFVQWYQQRPGSAPTPMIYEDN 

NRPPGVPDRFSASVDSSSNSASLTISGLKTEDEADYYCQSYDTSNVVFGGGTK 

LTVLG [SEQ ID NO: 199] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYEMNWVRQAPGKGLEWV 

SYISSSGSTIYYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARW 

DYGMDVWGQGTTVTVSS [SEQ ID NO: 200] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 51 

ET200-101 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

caggctgtgctgactcagccaccctcagcgtctggggcccccgggcagagggtcaccgtctcttgttctggaagcaactc 

caacatcggaagtaactacgttaactggtaccagcagttcccaggaacggcccccaaactcctcatgtatagtagtagtcag 

cggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccactctg 

aggatgaggetgattattactgtgetacatgggatgacagcctgaatgettgggtgtteggeggagggaccaagetgaccg 

tcctaggt [SEQ ID NO: 201] 

t [SEQ ID NO: 

305] 

gaggtccagctggtgcagtctggggctgaggtgaggaagcctggggcctcagtgaaggtttcctgcaagacttctg 

gatacaccttcacttggtatgctatacattgggtgcgccaggcccccggacaaaggcttgagtggatgggatggatc 

aacgctggcagtggaaacacaaaatattcacagaaatttcagggcagagtcaccttaccagggacacatcgcg 

agcacagcgtacatggagctgagcagcctgagatctgatgacacggctgtgtattactgtgcgagacccaataact 

atggttcgggtggggatgtttttgatatctggggccaagggacaatggtcaccgtctcttca [SEQ ID NO: 

202] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QAVLTQPPSASGAPGQRVTVSCSGSNSNIGSNYVNWYQQFPGTAPKLLMYSS 

SQRPSGVPDRFSGSKSGTSASLAISGLHSEDEADYYCATWDDSLNAWVFGGG 

TKLTVLG [SEQ ID NO: 203] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVRKPGASVKVSCKTSGYTFTWYAIHWVRQAPGQRLEWM 

GWINAGSGNTKYSQKFQGRVTLTRDTSASTAYMELSSLRSDDTAVYYCA 

RPNNYGSGGDVFDIWGQGTMVTVSS [SEQ ID NO: 204] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 52 

ET200-102 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtcgtgacgcagccgccctcagtgtctgcggccccaggacagaaggtcaccatctcctgctctggaagcagctc 

caacattgggaataattatgtatcctggtaccagcagctcccaggaacagcccccaaactcctcatttatgacaataataagc 

gaccctcagggattcctgaccgattetetggctccaagtctggcacgtcagccaccctgggcatcaccggactccagactg 

gggacgaggccgattattactgcggaacatgggatagcagcctgagtgcttatgtcttcggaactgggaccaaggtcacc 

gtcctaggt [SEQ ID NO: 205] 

t [SEQ ID NO: 

305] 

caggtccagctggtgcagtctggggctgaggtgaagaagcctggggcctcagtgaaagtttcctgcaaggcttctg 

gatacaccttcacgaactatgctctgcattgggtgcgccaggcccccggacaagggcttgagtggatggcatggat 

caacggtggcaatggtaacacaaaatattcacagaacttcagggcagagtcaccattaccagggacacatcgc 

gagcacagcctatatggagctgagcagcctgagatctgaagacacggctgtgtattactgtgcgaaaccggagga 

aacagctggaacaatccactttgactactggggccagggaaccccggtcaccgtctcctca [SEQ ID NO: 

206] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVVTQPPSVSAAPGQKVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYDNN 

KRPSGIPDRFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSAYVFGTGTK 

VTVLG [SEQ ID NO: 207] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTNYALHWVRQAPGQGLEW 

MAWINGGNGNTKYSQNFQGRVTITRDTSASTAYMELSSLRSEDTAVYYC 

AKPEETAGTIHFDYWGQGTPVTVSS [SEQ ID NO: 208] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 53 

ET200-103 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

caggctgtgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtgg 

cagcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataacc 

aaagaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactg 

aagactgaggacgaggetgactactactgtcagtettatgatagcaccatcacggtgttcggeggagggaccaagctgac 

cgtcctaggt [SEQ ID NO: 209] 

S[SEQ ID NO: 

305] 

caggtccagctggtacagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctg 

gaggcaccttcagcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggaggga 

tcatccctatctttggtacagcaaactacgcacagaagttcagggcagagtcacgattaccgcggacgaatccac 

gagcacagcctacatggagctgagcagcctgagatctgaggacacggccgtgtattactgtgcgggggagggtta 

ctatgatagtagtggttattccaacggtgatgcttttgatattggggccaagggacaatggtcaccgtctcttca 

[SEQ ID NO: 210] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QAVLTQPHSVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSTITVFGGGTKL 

TVLG [SEQ ID NO: 211] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWM 

GGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCAGE 

GYYDSSGYSNGDAFDIWGQGTMVTVSS [SEQ ID NO: 212] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 54 

ET200-104 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggca 

gcattgccagcaactatgtgcagtggtaccagcagegcccgggcagtgcccccaccactgtgatctatgaggataaccaa 

agaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactgaa 

gactgaggacgaggetgactactactgtcagtettatgatagcagcaatgtggtatteggeggagggaccaaggtcaccgt 

cctaggt [SEQ ID NO: 213] 

S[SEQ ID NO: 

305] 

gaggtgcagctggtggagtctgggggaggcttggtacagcctggagggtccctgagactctcctgtgcagcctctg 

gattcaccttcagtagttatgaaatgaactgggtccgccaggctccagggaaggggctggagtgggtttcatacatt 

agtagtagtggtagtaccatatactacgcagactctgtgaagggccgattcaccatctccagagacaacgccaaga 

actcactgtatctgcaaatgaacagcctgagagccgaggacacggctgtttattactgtgcacgctgggactacggt 

atggacgtctggggccaagggaccacggtcaccgtctcctca [SEQ ID NO: 214] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNVVFGGGTKV 

TVLG [SEQ ID NO: 215] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYEMNWVRQAPGKGLEWV 

SYISSSGSTIYYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARW 

DYGMDVWGQGTTVTVSS [SEQ ID NO: 216] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 55 

ET200-105 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

tcctatgtgctgactcagccaccctcagtgtccgtgtccccaggacagacagccagcatcacctgctctggagatagattga 

cgaataaatatgtttcctggtatcaacagaagccaggccagtcccctgtgttggtcatctatgaggatgccaagcggccctc 

agggatccctgcgcgattctctggctccaactctgggaacacagccactctgaccatcagcgggacccaggctatggatg 

agtetgaatattactgtcaggegtgggacagcagtgtggtggtttttggeggagggaccaagetgaccgtectaggt 

[SEQ ID NO: 217] 

S[SEQ ID NO: 

305] 

gaggtgcagctggtggagtctgggggaggcttggtacagcctggcaggtccctgagactctcctgtgcagcctctgg 

atttacctttgatgattatgccatgactgggtccggcaagctccagggaagggcctggagtgggtctcaggtattag 

ttggaatagtggtagtataggctatgcggactctgtgaagggccgattcaccatctccagagacaacgccaagaac 

tccctgtatctgcaaatgaacagtctgagagatgaggacacggccttgtattactgtgcaaaagacgaggggggg 

gagttatcgttaaggatgcttttgatatctggggccaagggacaatggtcaccgtctcttca [SEQ ID NO: 

218] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

SYVLTQPPSVSVSPGQTASITCSGDRLTNKYVSWYQQKPGQSPVLVIYEDAKR 

PSGIPARFSGSNSGNTATLTISGTQAMDESEYYCQAWDSSVVVFGGGTKLTVL 

G [SEQ ID NO: 219] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVESGGGLVQPGRSLRLSCAASGFTFDDYAMHWVRQAPGKGLEWV 

SGISWNSGSIGYADSVKGRFTISRDNAKNSLYLQMNSLRDEDTALYYCAK 

DRGGGVIVKDAFDIWGQGTMVTVSS [SEQ ID NO: 220] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 56 

ET200-106 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

tcctatgagctgactcagccacccgcagcgtctgggacccccggacagagagtcaccatctcttgttctgggggcgtctcc 

aacatcgggagtggtgctctaaattggtaccagcaactcccaggaacggcccccaaactcctcatctatagttacaatcagc 

ggccetcaggggtetetgaccgattetetggetccaggtetgccacctcagcctccctggccatcagtgggctccagtctga 

ggatgaggetgattattactgtgcaacctgggatgatagtgtgaatggttgggtgtteggeggagggaccaagetgaccgt 

cctaggt [SEQ ID NO: 221] 

t [SEQ ID NO: 

305] 

gaggtgcagctggtggagtctggagctgaggtgaagaagcctggggattcagtgaaggtctcctgcaagccttctg 

gttacaattttctcaactatggtatcaatgggtgcgacaggcccctggacaagggcttgagtggatgggatggatt 

agcacttacaccggtaacacaaactatgcacagaagctgcagggcagagtcaccttcaccacagacacatccacg 

agcacagcctacatggagatgaggagcctgagatctgacgacacggccgtgtattactgtgcgcgccagcagggt 

ggtggttggtacgatgtttggggtcaaggtactctggtcaccgtctcctca [SEQ ID NO: 222] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

SYELTQPPAASGTPGQRVTISCSGGVSNIGSGALNWYQQLPGTAPKLLIYSYN 

QRPSGVSDRFSGSRSATSASLAISGLQSEDEADYYCATWDDSVNGWVFGGGT 

KLTVLG [SEQ ID NO: 223] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVESGAEVKKPGDSVKVSCKPSGYNFLNYGINWVRQAPGQGLEWM 

GWISTYTGNTNYAQKLQGRVTFTTDTSTSTAYMEMRSLRSDDTAVYYCA 

RQQGGGWYDVWGQGTLVTVSS [SEQ ID NO: 224] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 57 

ET200-107 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtcgtgacgcagccgccctcagtgtctgcggccccaggagagaaggtcaccatctcctgctctggaagcaacttc 

aatgttggaaataatgatgtatcctggtatcagcaactcccaggtgcagcccccaaactcctcatttatgacaataataagcg 

accctcagggattcctgaccgattctctggctccaagtctggcacgtcagccaccctggacatcaccgggctccacagtga 

cgacgaggccgattattactgcggaacatgggatagcagcctgaatactgggggggtetteggaactgggaccaaggtca 

ccgtcctaggt [SEQ ID NO: 225] 

S[SEQ ID NO: 

305] 

gaggtccagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctg 

gttacacctttaccagctatactatcagctgggtacgacaggcccctggacaagggcttgagtggatgggatggatc 

agcacttacaatggtctcacaaactatgcacagaacctccagggcagagtcaccatgactacagacacattcacga 

ccacagcctacatggagctgaggagcctcagatctgacgacacggccgtgtattactgtgtgagagaggggtccc 

cgactacggtgacttcgcgtctttgactactggggcagggaacctggtcaccgtctccta [SEQ ID NO: 

226] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVVTQPPSVSAAPGEKVTISCSGSNFNVGNNDVSWYQQLPGAAPKLLIYDN 

NKRPSGIPDRFSGSKSGTSATLDITGLHSDDEADYYCGTWDSSLNTGGVFGTG 

TKVTVLG [SEQ ID NO: 227] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVKKPGASVKVSCKASGYTFTSYTISWVRQAPGQGLEWM 

GWISTYNGLTNYAQNLQGRVTMTTDTFTTTAYMELRSLRSDDTAVYYCV 

REGSPDYGDFASFDYWGQGTLVTVSS [SEQ ID NO: 228] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 58 

ET200-108 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtgttgacgcagcegccctcagtgtctgcgcccccgggacagaaggtcaccatctcctgctctggaagcagctcc 

aacattgggaataattatgtatcctggtaccagcagttcccaggaacagcccccaaactcctcatttatgacaataataagcg 

accctcagggatttctgaccgattctctggctccaagtctggcacgtcagccaccctgggcatcgceggactccagactgg 

ggacgaggcegattattactgeggaacatgggataccagcctgagtggtttttatgtetteggaagtgggaccaaggtcacc 

gtcctaggt [SEQ ID NO: 229] 

t [SEQ ID NO: 

305] 

gaggtccagctggtacagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctg 

gttacacctttaccagctatactatcagctgggtacgacaggcccctggacaagggcttgagtggatgggatggatc 

agcacttacaatggtctcacaaactatgcacagaacctccagggcagagtcaccatgactacagacacattcacga 

ccacagcctacatggagctgaggagcctcagatctgacgacacggccgtgtattactgtgtgagagaggggtccc 

cgactacggtgacttcgcgtctttgactactggggcagggaacctggtcaccgtctccta [SEQ ID NO: 

230] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVLTQPPSVSAPPGQKVTISCSGSSSNIGNNYVSWYQQFPGTAPKLLIYDNN 

KRPSGISDRFSGSKSGTSATLGIAGLQTGDEADYYCGTWDTSLSGFYVFGSGT 

KVTVLG [SEQ ID NO: 231] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVKKPGASVKVSCKASGYTFTSYTISWVRQAPGQGLEWM 

GWISTYNGLTNYAQNLQGRVTMTTDTFTTTAYMELRSLRSDDTAVYYCV 

REGSPDYGDFASFDYWGQGTLVTVSS [SEQ ID NO: 232] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 59 

ET200-109 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

ctgcctgtgctgactcagccaccctcagcgtctgcgacccccgggcagagggtcaccatctcttgttctggaaccacctcc 

aacatcggaagtaatactgtacactggtaccagcagctcccagggacggcccccaaactcctcatctataataataatcagc 

ggccctcaggggtecctgaccgattetetggctccaagtctggcacctcagcctccctggccatcagtgggctecggtecg 

aggatgaggetacatattcctgtgcaacatgggatgacagcctgagtggtgtggtetteggeggagggaccaagetgacc 

gtcctaggt [SEQ ID NO: 233] 

t [SEQ ID NO: 

305] 

gaggtccagctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctg 

gaggcaccttcagcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggaggga 

tcatccctatctttggtacagcaaactacgcacagaagttcagggcagagtcacgattaccgcggacgaatccac 

gagcacagcctacatggagctgagcagcctgagatctgaggacacggccgtgtattactgtgcgagagatccgc 

ctacggtgactacgagtatgatgcttttgatatctggggccaagggacaatggtcaccgtctcttca [SEQ ID 

NO: 234] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

LPVLTQPPSASATPGQRVTISCSGTTSNIGSNTVHWYQQLPGTAPKLLIYNNNQ 

RPSGVPDRFSGSKSGTSASLAISGLRSEDEATYSCATWDDSLSGVVFGGGTKL 

TVLG [SEQ ID NO: 235] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWM 

GGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARD 

PAYGDYEYDAFDIWGQGTMVTVSS [SEQ ID NO: 236] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 60 

ET200-110 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtgttgacgcagccgccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaactaatggtgtaaactggttccagcagttcccaggaacggcccccaaactcctcatctatactaatgatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

cggatgaggetgattattactgtgcagtgtgggaccacagcctgaatggtecggtgttcggcggagggaccaagctgacc 

gtcctaggt [SEQ ID NO: 237] 

t [SEQ ID NO: 

305] 

caggtgcagctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctg 

gaggcaccttcagcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggaggga 

tcatccctatctttggtacagcaaactacgcacagaagttcagggcagagtcacgattaccgcggacgaatccac 

gagcacagcctacatggagctgagcagcctgagatctgaggacacggccgtgtattactgtgcgagaggggccgg 

ttttgatgcttttgatatctggggccaagggacaatggtcaccgtctcttca [SEQ ID NO: 238] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVLTQPPSASGTPGQRVTISCSGSSSNIGTNGVNWFQQFPGTAPKLLIYTNDQ 

RPSGVPDRFSGSKSGTSASLAISGLQSADEADYYCAVWDHSLNGPVFGGGTK 

LTVLG [SEQ ID NO: 239] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWM 

GGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARG 

AGFDAFDIWGQGTMVTVSS [SEQ ID NO: 240] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 61 

ET200-111 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

caggctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagc 

ggccctcaggggtecctgaccgattetetggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgagactgattattactgtgcagcatgggatgacagcctgaatggttatgtetteggaactgggaccaaggtcaccgt 

cctaggt [SEQ ID NO: 241] 

t [SEQ ID NO: 

305] 

caggtgcagctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatgg 

tgggtccttcagtggttactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatc 

aatcatagtggaagcaccaactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaac 

cagttctccctgaagctgagctctgtgaccgccgcggacacggctgtgtattactgtgcgagagaggggctagatgc 

ttttgatatctggggccaagggacaatggtcaccgtctcttca [SEQ ID NO: 242] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QAVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNQ 

RPSGVPDRFSGSKSGTSASLAISGLQSEDETDYYCAAWDDSLNGYVFGTGTK 

VTVLG [SEQ ID NO: 243] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQPPGKGLEWI 

GEINHSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAREG 

LDAFDIWGQGTMVTVSS [SEQ ID NO: 244] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 62 

ET200-112 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

caggctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatgtatagtaatgatcag 

cggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtct 

gaggatgaggetgattattattgtgcagcatgggatgacagcctgaatggttatgtettegcagetgggacccagetcaccg 

ttttaagt [SEQ ID NO: 245] 

t [SEQ ID NO: 

305] 

caggtgcagctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatgg 

tgggtccttcagtggttactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatc 

aatcatagtggaagcaccaactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaac 

cagttctccctgaagctgagctctgtgaccgccgcggacacggctgtgtattactgtgcgagagaggggctagatgc 

ttttgatatctggggccaagggacaatggtcaccgtctcttca [SEQ ID NO: 246] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QAVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLMYSND 

QRPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYVFAAGT 

QLTVLS [SEQ ID NO: 247] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQPPGKGLEWI 

GEINHSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAREG 

LDAFDIWGQGTMVTVSS [SEQ ID NO: 248] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 63 

ET200-113 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtcgtgacgcagccgccctcagtgtctgcggccccaggacagaaggtcaccatctcctgctctggaagcagctc 

caacattgggaataattatgtatcctggtaccagcagctcccaggaacagcccccaaactcctcatttatgacaataataagc 

gaccctcagggattcctgaccgattetetggctccaagtctggcacgtcagccaccctgggcatcactggactccagactg 

gggacgaggcegattattactgeggaacatgggatagcagcctgagtgetgettatgtetteggaactgggaccaaggtca 

ccgtcctaggt [SEQ ID NO: 249] 

S[SEQ ID NO: 

305] 

caggtccagctggtacagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctg 

gttacagctttaccagctatactatcagctgggttgacaggcccctggacaaggccttgagtggatgggatgggtc 

agcacttacaatggtctcagaaactatgcacagaacctccagggcagagtcaccatgactacagacacactacg 

accacagcctacatggagctgaggagcctcagatctgacgacacggccgtgtattattgtgtgagagaggggtccc 

ccgactacggtgacttcgcggcctttgactactggggccagggcaccctggtcaccgtctcctca [SEQ ID NO: 

250] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVVTQPPSVSAAPGQKVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYDNN 

KRPSGIPDRFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSAAYVFGTGT 

KVTVLG [SEQ ID NO: 251] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVQSGAEVKKPGASVKVSCKASGYSFTSYTISWVRQAPGQGLEWM 

GWVSTYNGLRNYAQNLQGRVTMTTDTLTTTAYMELRSLRSDDTAVYYC 

VREGSPDYGDFAAFDYWGQGTLVTVSS [SEQ ID NO: 252] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 64 

ET200-114 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

caggctgtgctgactcagccaccctcagcgtctgagacccccgggcagagggtcaccatctcttgttctggaagcaggtcc 

aacatcggaactaatattgtacactggtaccagcagcgcccaggaatggcccccaaactcctcacttatggtagtcggCgg 

ccctcaggggtcccggaccgattctctggctccaagtttggcacctcagcctccctggccatcagtgggctccagtctgag 

gatgaggetgattattattgtgcagcatgggatgacagtetgaatggtecggettteggeggagggaccaagetgaccgtc 

ctaggt [SEQ ID NO: 253] 

S[SEQ ID NO: 

305] 

caggtgcagctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatgg 

tgggtccttcagtggttactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatc 

aatcatagtggaagcaccaactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaac 

cagttctccctgaagctgagctctgtgaccgccgcggacacggctgtgtattactgtgcgagagacggtgggggcta 

ctttgactactggggccagggaaccctggtcaccgtctcctca [SEQ ID NO: 254] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QAVLTQPPSASETPGQRVTISCSGSRSNIGTNIVHWYQQRPGMAPKLLTYGSR 

RPSGVPDRFSGSKFGTSASLAISGLQSEDEADYYCAAWDDSLNGPAFGGGTK 

LTVLG [SEQ ID NO: 255] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLQQWGAGLLKPSETLSLTCAVYGGSFSGYYWSWIRQPPGKGLEWI 

GEINHSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARDG 

GGYFDYWGQGTLVTVSS [SEQ ID NO: 256] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 65 

ET200-115 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtgttgacgcagccgccctcagtgtctggggccccagggcagagggtcaccatctcctgcactgggagcagctc 

caatatcggggcacgttatgatgtacactggtaccagcaactcccaggaacagccccccgactcctcatctctgctaactac 

gateggccetcaggggtecctgaccgattetetggetccaagtetggcacctcagcctccetggccatcactgggetccag 

getgaggatgaggetgattattactgccagtectatgacagcagtgtgagtgettgggtgtteggeggagggaccaaggte 

accgtcctaggt [SEQ ID NO: 257] 

t [SEQ ID NO: 

305] 

gaagtgcagctggtgcagtctggggctgaagtgaaggagcctggggcctcagtgaggatctcctgccaggcatctg 

gatacaacttcatcagttattatatgactgggtgggcaggcccctgggcaaggtcttgagtggatgggcaccatc 

aacccaggcagtggtgagacagactactcacagaagttgcagggcagagtcaccatgaccagggacccgtccac 

gggtacattcgacatggggctgagcagcctgacatctggggacacggccgtctattattgtgcgacaggtctcatca 

gaggagctagcgatgcttttaatatctggggccgggggacaatggtcaccgtctcttca [SEQ ID NO: 258] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVLTQPPSVSGAPGQRVTISCTGSSSNIGARYDVHWYQQLPGTAPRLLISAN 

YDRPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSVSAWVFGGG 

TKVTVLG [SEQ ID NO: 259] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVKEPGASVRISCQASGYNFISYYMHWVRQAPGQGLEWM 

GTINPGSGETDYSQKLQGRVTMTRDPSTGTFDMGLSSLTSGDTAVYYCA 

TGLIRGASDAFNIWGRGTMVTVSS [SEQ ID NO: 260] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 66 

ET200-116 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagcctgtgctgactcagccaccctcagtgtccgtgtccccaggacagacggccgccatcccctgttctggagataagttg 

ggggataaatttgettcctggtatcagcagaagccaggccagteccetgtgetggtcattatcaagatactaagcggccet 

cagggatccctgagcgattctctggctccaactctgggaacacagccactctgaccatcagcgggacccaggctatggat 

gaggetgactattactgtcagacgtgggccageggcattgtggtgtteggeggagggaccaagetgaccgtectaggt 

[SEQ ID NO: 261] 

S[SEQ ID NO: 

305] 

caggtacagctgcagcagtcaggtccaggactggtgaagccctcgcagaccctctcactcacctgtgccatctccgg 

ggacagtgtctctagcaacagtgctgcttggaactggatcaggcagtccccatcgagaggccttgagtggctggga 

aggacatactacaggtccaagtggtataatgattatgcagtatctgtgaaaagtcgaataaccatcaacccagaca 

catccaagaaccagttctccctgcagctgaactctgtgactcccgaggacacggctgtgtattactgtgcaagagag 

cgcagtggctggaagggatttgactactggggccagggaaccctggtcaccgtctcctca [SEQ ID NO: 

262] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QPVLTQPPSVSVSPGQTAAIPCSGDKLGDKFASWYQQKPGQSPVLVIYQDTKR 

PSGIPERFSGSNSGNTATLTISGTQAMDEADYYCQTWASGIVVFGGGTKLTVL 

G [SEQ ID NO: 263] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLQQSGPGLVKPSQTLSLTCAISGDSVSSNSAAWNWIRQSPSRGLEWL 

GRTYYRSKWYNDYAVSVKSRITINPDTSKNQFSLQLNSVTPEDTAVYYCA 

RERSGWKGFDYWGQGTLVTVSS [SEQ ID NO: 264] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 67 

ET200-117 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

gatgttgtgatgactcagtctccaccctccctgtccgtcacccetggagagccggcctccatcacctgcaggtctagtcaga 

gcetectggaaagaaatgcatacaactacttggattggtacctgcagaggccaggacagtctccacagctcctgatctactt 

gggttctaatcgggccgccggggtccctgacaggttcagtggcagtggatcaggcagagattttacactgaaaatcagca 

gagtggagcctgaggatgttggggtttattactgcatgcaagetetacaagetecgttc ggcggagggaccaaggt 

ggagatcaaacgt [SEQ ID NO: 265] 

t [SEQ ID NO: 

305] 

gaagtgcagctggtgcagtctgggggaggcttggtacagcctggggggtccctgagactctcctgtgcagcctctgg 

attcacctttagcagctatgccatgagctgggtccgccaggctccagggaaggggctggagtgggtctcagctatta 

gtggtagtggtggtagcacatactacgcagactccgtgaagggccggttcaccatctccagagacaattccaagaa 

cacgctgtatctgcaaatgaacagcctgagagccgaggacacggccgtatattactgtgcgaaatggggcccgttt 

caggatgcttttgatatctggggccaagggacaatggtcaccgtctcttca [SEQ ID NO: 266] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

DVVMTQSPPSLSVTPGEPASITCRSSQSLLERNAYNYLDWYLQRPGQSPQLLI 

YLGSNRAAGVPDRFSGSGSGRDFTLKISRVEPEDVGVYYCMQALQAPFTFGG 

GTKVEIKR [SEQ ID NO: 267] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGGGLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEWV 

SAISGSGGSTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAK 

WGPFQDAFDIWGQGTMVTVSS [SEQ ID NO: 268] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 68 

ET200-118 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

caggctgtgctgactcagcctgcctccgtgtctgggtctcctggacagtcgatcaccatctcctgcactggaaccagcagtg 

acgttggtggttataactatgtctcctggtaccaacagcacccgggcaaagcccccaaactcatgatttatgaggtcagtaat 

cggccctcaggggtttctaatcgcttctctggctccaagtctggcaacacggcctccetgaccatetetgggetccaggetg 

aggacgaggetgattattactgcagetcatatacaagcagcagcacccettatgtetteggagcagggaccaaggtcaccg 

tcctaggt [SEQ ID NO: 269] 

t [SEQ ID NO: 

305] 

gaggtgcagctggtggagtctgggggaggcttggtacagcctggcaggtccctgagactctcctgtgcagcctctgg 

attcacctttgatgattatgccatgcactgggtccggcaagctccagggaagggcctggagtgggtctcaggtatta 

gttggaatagtggtagcataggctatgcggactctgtgaagggccgattcaccatctccagagacaacgccaagaa 

ctccctgtatctgcaaatgaacagtctgagagctgaggacacggccttgtattactgtgcaaaagccaggtggaca 

gcagtggcatcagaccaccactttgactactggggccagggaacgtggtcaccgtctccta [SEQ ID NO: 

270] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QAVLTQPASVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYE 

VSNRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTPYVFGAGT 

KVTVLG [SEQ ID NO: 271] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVESGGGLVQPGRSLRLSCAASGFTFDDYAMHWVRQAPGKGLEWV 

SGISWNSGSIGYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTALYYCAK 

ARWTAVASDHHFDYWGQGTLVTVSS [SEQ ID NO: 272] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 69 

ET200-119 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

caggctgtgcttactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagc 

ggccctcaggggtecctgaccgattetetggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgaggetgattattactgtgcagcatgggatgacagcctgaatggttatgtetteggaactgggaccaagetgaccgt 

cctaggt [SEQ ID NO: 273] 

t [SEQ ID NO: 

305] 

gaggtgcagctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctg 

gaggcaccttcagcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggaggga 

tcatccctatctttggtacagcaaactacgcacagaagttcagggcagagtcacgattaccgcggacgaatccac 

gagcacagcctacatggagctgagcagcctgagatctgaggacacggccgtgtattactgtgcgagagattggga 

ctacatggacgtctggggcaaagggaccacggtcaccgtctcctca [SEQ ID NO: 274] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QAVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNQ 

RPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYVFGTGTK 

LTVLG [SEQ ID NO: 275] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVKKPGSSVKVSCKASGGTFSSYAISWVRQAPGQGLEWM 

GGIIPIFGTANYAQKFQGRVTITADESTSTAYMELSSLRSEDTAVYYCARD 

WDYMDVWGKGTTVTVSS [SEQ ID NO: 276] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 70 

ET200-120 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

tcctatgagctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagc 

ggccctcaggggtecctgaccgattetetggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgaggetgattattactgtgcagcatgggatgacagcctgaatggttatgtetteggaactgggaccaaggtcaccgt 

cctaggt [SEQ ID NO: 277] 

t [SEQ ID NO: 

305] 

gaggtgcagctggtggagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctg 

gttacacctttaccagctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatc 

agcgcttacaatggtaacacaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacg 

agcacagcctacatggagctgaggagcctgagatctgacgacacggccgtgtattactgtgcgagagacctatctc 

ggggagctaacccgcattactactactactacggtatggacgttggggccaagggaccacggtcaccgtctcctc 

a [SEQ ID NO: 278] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

SYELTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNQ 

RPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYVFGTGTK 

VTVLG [SEQ ID NO: 279] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVESGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQGLEWM 

GWISAYNGNTNYAQKLQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCA 

RDLSRGANPHYYYYYGMDVWGQGTTVTVSS [SEQ ID NO: 280] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 71 

ET200-121 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagtctgtgttgacgcagccgccctcagtgtctggggccccagggcagagggtcaccgtctcctgcactgggagcagatc 

caacatcggggcaggatatgatgtacactggtaccagcaacttccaggaacagcccccaaactcctcatctatggaaatag 

taatcggcctccaggggtccctgaccgattctctgggtctaagtctggcacctcagcctccctggtcatcactgggctccag 

gctgaggatgccgctgattattactgccagtcctatgacaacactgtgcgtgaatcaccttatgtcttcggaactgggaccaa 

ggtcaccgtcctaggt [SEQ ID NO: 281] 

S[SEQ ID NO: 

305] 

gaggtccagctggtacagtctggggctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggtttccg 

gatacaccctcactgaattatccatgcactgggtgcgacaggctcctggaaaagggcttgagtggatgggaggtttt 

gatcctgaagatggtgaaacaatctacgcacagaagttccagggcagagtcaccatgaccgaggacacatctaca 

gacacagcctacatggagctgagcagcctgagatctgaggacacggccgtgtattactgtgcaacagagagtaatt 

tagtgtcccggcactactactactacggtatggacgtctggggccaagggaccacggtcaccgtctcctca [SEQ 

ID NO: 282] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QSVLTQPPSVSGAPGQRVTVSCTGSRSNIGAGYDVHWYQQLPGTAPKLLIYG 

NSNRPPGVPDRFSGSKSGTSASLVITGLQAEDAADYYCQSYDNTVRESPYVFG 

TGTKVTVLG [SEQ ID NO: 283] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVKKPGASVKVSCKVSGYTLTELSMHWVRQAPGKGLEW 

MGGFDPEDGETIYAQKFQGRVTMTEDTSTDTAYMELSSLRSEDTAVYYC 

ATESNLVSRHYYYYGMDVWGQGTTVTVSS [SEQ ID NO: 284] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 72 

ET200-122 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

ctgcctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaaccagctcc 

aacatcggaagtaattctgtagactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagc 

ggccetcaggggtecctgaccgaatctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgaggetgattattactgtgcagcatgggatgacagcctgaatggttatgtetteggaactgggaccaaggtcaccgt 

cctaggt [SEQ ID NO: 285] 

t [SEQ ID NO: 

305] 

gaagtgcagctggtgcagtctggggctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctg 

gatacaccttcaccggctactatatgcactgggtgcgacaggcccctggacaagggcttgagtggatgggatggat 

caaccctaacagtggtggcacaaactatgcacagaagtttcagggcagggtcaccatgaccagggacacgtccat 

cagcacagcctacatggagctgagcaggctgagatctgacgacacggccgtgtattactgtgcgagagattacgg 

atactatggttcggggagttattcgagcggccccctttactactactacggtatggacgttggggccaagggacca 

cggtcaccgtctcctca [SEQ ID NO: 286] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

LPVLTQPPSASGTPGQRVTISCSGTSSNIGSNSVDWYQQLPGTAPKLLIYSNNQ 

RPSGVPDRISGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYVFGTGTK 

VTVLG [SEQ ID NO: 287] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEW 

MGWINPNSGGTNYAQKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYC 

ARDYGYYGSGSYSSGPLYYYYGMDVWGQGTTVTVSS [SEQ ID NO: 288] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 73 

ET200-123 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

caggctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatgtataataatgatcagc 

ggccctcaggggtecctgaccgattetetggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgaggetgattattactgtgcagcatgggatgacagcctcaatggttatgtetteggacctgggaccaaggtcaccgt 

cctaggt [SEQ ID NO: 289] 

S[SEQ ID NO: 

305] 

caggtgcagctggtggagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctg 

gttacacctttaccagctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatc 

agcgcttacaatggtaacacaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacg 

agcacagcctacatggagctgaggagcctgagatctgacgacacggccgtgtattactgtgcgagagacctatctc 

ggggagctaacccgcattactactactactacggtatggacgttggggccaagggaccacggtcaccgtctcctc 

a [SEQ ID NO: 290] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QAVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLMYNND 

QRPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYVFGPGT 

KVTVLG [SEQ ID NO: 291] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVESGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQGLEWM 

GWISAYNGNTNYAQKLQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCA 

RDLSRGANPHYYYYYGMDVWGQGTTVTVSS [SEQ ID NO: 292] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 74 

ET200-125 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

aattttatgctgactcagccccacgctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggc 

agtattgccagcaactatgtgcagtggtaccagcagcgcccgggcagttccccccgcactgtgatttatgaggataatcaaa 

gaccctctggggtccctggtcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactgaag 

actgaggacgaggetgactactactgtcagtettatgattccaccagtgtgetttteggeggagggaccaagctgaccgtcc 

taggt [SEQ ID NO: 293] 

S[SEQ ID NO: 

305] 

gaggtccagctggtgcagtctggggctgaggtgaagaagccagggtcctcggtgaaggtctcctgcaaggcctcg 

ggaggcaccttcagcagcaattctctcagctgggtgcgacaggcccctggacaagggcttgagtggatgggaagg 

atcttccctatcctgggtataacaaactatgcacagaagttccagggcagagtcacgattaccgcggacaaatccac 

gagcacagcctacatggagctgagcagcctgagatctgaggacacggccgtctattactgtgcgagaggaaacta 

ccaatggtatgatgcttttgatatctggggccaagggacaatggtcaccgtctctta [SEQ ID NO: 294] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

NFMLTQPHAVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSSPRTVIYEDN 

QRPSGVPGRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSTSVLFGGGTKL 

TVLG [SEQ ID NO: 295] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

EVQLVQSGAEVKKPGSSVKVSCKASGGTFSSNSLSWVRQAPGQGLEWM 

GRIFPILGITNYAQKFQGRVTITADKSTSTAYMELSSLRSEDTAVYYCARG 

NYQWYDAFDIWGQGTMVTVSS [SEQ ID NO: 296] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]



WO 2016/090337 PCT/US2015/064134 
216 

Table 75 

ET200-005 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

cagcctgtgctgactcagccaccctcagtgtcagtggtcccaggaaagacggccaggattacctgtgggggaaaaaacat 

tggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccctgtggtggtcatccattatgatagtgaccggc 

cctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccgg 

ggatgaggcegactattactgtcaggtgtgggatagtagtagtgatcatecttatgtetteggaactgggaccaaggtcacc 

gtcctaggt [SEQ ID NO: 297] 

S[SEQ ID NO: 

305] 

caggtgcagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctg 

gttacacctttaccaactatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatc 

agcgcttacaatggtaacacaaactatgcacataagctccagggcagagtcaccatgaccacagacacatcacg 

agcacagccaacatggagctgaggagcctgagacctgacgacactgccgtgtattactgtgcgcgctcttacttcgg 

ttctcatgattactggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 298] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

QPVLTQPPSVSVVPGKTARITCGGKNIGSKSVHWYQQKPGQAPVVVIHYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHPYVFGTGTK 

VTVLG [SEQ ID NO: 299] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTNYGISWVRQAPGQGLEWM 

GWISAYNGNTNYAHKLQGRVTMTTDTSTSTANMELRSLRPDDTAVYYC 

ARSYFGSHDYWGQGTLVTVSS [SEQ ID NO: 300] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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Table 76 

ET200-124 

DNA Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

tcctatgtgctgactcagccaccctcggtgtcagtggccccaggaaagacggccaggatttcctgtgggggaaacgacatt 

ggaagtaaaagtgttttctggtatcagcagaggccaggccaggcccctgtgttggtcgtctatgatgatagegaccggccct 

cagggctccctgagcgattctctggcttcaactctgggaacacggccaccctgaccatcagcagggtcgaagccggggat 

gaggcegactattactgtcaagtgtgggatagtagtagtgatcattatgtetteggaactgggaccaaggtcaccgtectagg 

t [SEQ ID NO: 301] 

S[SEQ ID NO: 

305] 

caggtgcagctggtggagtctgggggaggcttggtacagcctggcaggtccctgagactctcctgtgcagcctctgg 

attcacctttgatgattatgccatgcactgggtccggcaagctccagggaagggcctggagtgggtctcaggtatta 

gttggaatagtggtagcataggctatgcggactctgtgaagggccgattcaccatctccagagacaacgccaagaa 

ctccctgtatctgcaaatgaacagtctgagagctgaggacacggccttgtattactgtgcaaaagatataacctatg 

gttcggggagttatggtgcttttgatatctggggccaagggacaatggtcaccgtctcttca [SEQ ID NO: 

302] 

ACTAGTGGCCAGGCCGGCCAGCACCATCACCATCACCATGGCGCATACCC 

GTACGACGTTCCGGACTACGCTTCT [SEQ ID NO: 306] 

Amino Acid Sequence 

(light chain variable region scFv linker heavy chain variable region His tag + HA 

tag) 

SYVLTQPPSVSVAPGKTARISCGGNDIGSKSVFWYQQRPGQAPVLVVYDDSD 

RPSGLPERFSGFNSGNTATLTISRVEAGDEADYYCQVWDSSSDHYVFGTGTK 

VTVLG [SEQ ID NO: 303] 

SRGGGGSGGGGSGGGGSLEMA [SEQ ID NO: 307] 

QVQLVESGGGLVQPGRSLRLSCAASGFTFDDYAMHWVRQAPGKGLEWV 

SGISWNSGSIGYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTALYYCAK 

DITYGSGSYGAFDIWGQGTMVTVSS [SEQ ID NO: 304] 

TSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 308]
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XI. Exemplary extracellular antigen-binding domains (e.g., scFvs) comprising 

a heavy chain variable region, a light chain variable region and a linker peptide 

Table 77 

ET200-001 

DNA Sequence 

Cagtctgtgttgacgcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctc 

caacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcag 

cggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtct 

gaggatgaggctgattattactgtgcagcatgggatgacagcctgaatggttatgtcttcggaactgggaccaaggtcaccg 

tcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcag 

ctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtgtatggtgggtccttcagtg 

gttactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatcaatcatagtggaagcac 

caactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgagctct 

gtgaccgccgcggacacggccgtgtattactgtgcgcgcgaaggtccgtacgacggtttcgattcttggggtcaaggtact 

ctggtgaccgtctcctca [SEQ ID NO: 593] 

Amino Acid Sequence 

QSVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNQ 

RPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAQVQLQQWGAGLLKPSETLSLTCAVY 

GGSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLKSRVTISVDTSKNQF 

SLKLSSVTAADTAVYYCAREGPYDGFDSWGQGTLVTVSS [SEQ ID NO: 594] 

Table 78 

ET200-002 

DNA Sequence 

Aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggc 

agcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataacca 

aagaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactga 

agactgaggacgaggctgactactactgtcagtcttatgatagcagcaattctgtggtattcggcggagggaccaagctga 

ccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtc 

cagctggtacagtctggcactgaggtgaagaagcctggggcctcagtgagggtcgcctgcaaggcttctggttaccccttt 

aacaaatatgacatcaactgggtgcgacaggcccctggacaagggcttgagtggatgggaggcatcatccctatctttcgt 

acaacaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggag
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ctgagcagcctgagatctgaggacacggccgtatattactgtgcgcgcgaatggttctactgggatatctggggtcaaggta 

ctctggtgaccgtctcctca [SEQ ID NO: 595] 

Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNSVVFGGGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGTEVKKPGASVRVACKAS 

GYPFNKYDINWVRQAPGQGLEWMGGIIPIFRTTNYAQKFQGRVTITADESTST 

AYMELSSLRSEDTAVYYCAREWFYWDIWGQGTLVTVSS [SEQ ID NO: 596] 

Table 79 

ET200-003 

DNA Sequence 

Cagtctgtgttgactcagccaccctcagtgtccgtgtccccaggacagacagccagcatctcctgctctggaaataaattgg 

ggactaagtatgtttactggtatcagaagaggccaggccagtcccctgtgttggtcatgtatgaagataatcagcggccctc 

agggatcccggagcggttctctggctccaactctgggaacacagccactctgaccatcagagggacccagactgtggatg 

aggctgactattactgtcaggcgtgggactccgacactttcgtggtcttcggcggagggaccaaggtcaccgtcctaggttc 

tagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagctggtgga 

gaccgggggaggcgtggtccagcctgggaggtccctgagactctcctgtgcagcctctggattcaccttcagtagttatgg 

catgcactgggtccgccaggctccaggcaaggggctggagtgggtggcagttatatcacatgatggaagtaataaatacta 

cgcagactccgtgaagggccgattcaccatctccagagacaattccaaggacacgctgtatctgcaaatgaacagcctga 

gaggtgaggacacggccgtatattactgtgcgcgctctaaccagtggtctggttacttctctttcgattactggggtcaaggta 

ctctggtgaccgtctcctca [SEQ ID NO: 597] 

Amino Acid Sequence 

QSVLTQPPSVSVSPGQTASISCSGNKLGTKYVYWYQKRPGQSPVLVMYEDNQ 

RPSGIPERFSGSNSGNTATLTIRGTQTVDEADYYCQAWDSDTFVVFGGGTKVT 

VLGSRGGGGSGGGGSGGGGSLEMAEVQLVETGGGVVQPGRSLRLSCAASGF 

TFSSYGMHWVRQAPGKGLEWVAVISHDGSNKYYADSVKGRFTISRDNSKDT 

LYLQMNSLRGEDTAVYYCARSNQWSGYFSFDYWGQGTLVTVSS [SEQ ID 

NO: 598] 

Table 80 

ET200-006 

DNA Sequence 

Tcctatgtgctgactcagccaccctcagtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacat
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tggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccctgtggtggtcatccattatgatagcgaccggc 

cctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccgg 

ggatgaggccgactattactgtcaggtgtgggatagtagtagtgatcatccttatgtcttcggaactgggaccaaggtcacc 

gtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgca 

gctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttacc 

acctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcaacacttacaatggtcac 

acaaactatgcacagaagctccagggcagagccacaatgaccgcagacacatccacgaacacagcctacatggagctg 

aggagcctgagatctgacgacactgccgtgtattactgtgcgcgcgttatctacggttctggtgattactggggtcaaggtac 

tctggtgaccgtctcctca [SEQ ID NO: 599] 

Amino Acid Sequence 

SYVLTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVVVIHYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHPYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGASVKVSCKAS 

GYTFTTYGISWVRQAPGQGLEWMGWINTYNGHTNYAQKLQGRATMTADTS 

TNTAYMELRSLRSDDTAVYYCARVIYGSGDYWGQGTLVTVSS [SEQ ID NO: 

600] 

Table 81 

ET200-007 

DNA Sequence 

Tcctatgtgctgactcagccactctcagtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacat 

tggaagtaaaactgtgcactggtaccagcagaagccaggccaggcccctgtgctggtcatctattatgatagcgaccggcc 

ctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccggg 

gatgaggccgactattactgtcaggtgtgggatagtagtagtgatcatcgggtgttcggcggagggaccaagctgaccgtc 

ctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcagct 

gcaggagtcgggcccaggactggtgaagccttcggagaccctgtccctcacctgcaatgtctctggttactccatcagcag 

tggttacttttggggctggatccggcagcccccagggaaggggctggagtggattgggagtatctatcatagtaggagcac 

ctactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgaactct 

gtgaccgccgcagacacggccgtgtattactgtgcgcgcggttacggttacttcgattactggggtcaaggtactctggtga 

ccgtctcctca [SEQ ID NO: 601] 

Amino Acid Sequence 

SYVLTQPLSVSVAPGKTARITCGGNNIGSKTVHWYQQKPGQAPVLVIYYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHRVFGGGTKL
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TVLGSRGGGGSGGGGSGGGGSLEMAQVQLQESGPGLVKPSETLSLTCNVSGY 

SISSGYFWGWIRQPPGKGLEWIGSIYHSRSTYYNPSLKSRVTISVDTSKNQFSL 

KLNSVTAADTAVYYCARGYGYFDYWGQGTLVTVSS [SEQ ID NO: 602] 

Table 82 

ET200-008 

DNA Sequence 

Caatctgccctgactcagcctgcctccgtgtctgggtctcctggacagtcgatcaccatctcctgcactggaaccagcagtg 

acgttggtggttataactatgtctcctggtaccaacaacacccaggcaaagcccccaaactcatgatttatgatgtcagtaatc 

ggccctcaggggtttctaatcgcttctctggctccaagtctggcaacacggcctccctgaccatctctgggctccaggctga 

ggacgaggctgattattactgcagctcatatacaagcagcagcacttcgaaggtgttcggcggagggaccaagctgaccg 

tcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcag 

ctggtggagtctgggggaggtgtggtacggcctggggggtccctgagactctcctgtgcagcctctggattcacctttggtg 

attatggcatgagctgggtccgccaagctccagggaaggggctggagtgggtctctggtattaattggaatggtggtagca 

caggttatgcagactctgtgaagggccgattcaccatctccagagacaacgccaagaactccctgtatctgcaaatgaaca 

gtctgagagccgaggacacggccgtatattactgtgcgcgctctaaatacaacttccatgtttactacgattactggggtcaa 

ggtactctggtgaccgtctcctca [SEQ ID NO: 603] 

Amino Acid Sequence 

QSALTQPASVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYDV 

SNRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTSKVFGGGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVESGGGVVRPGGSLRLSCAAS 

GFTFGDYGMSWVRQAPGKGLEWVSGINWNGGSTGYADSVKGRFTISRDNA 

KNSLYLQMNSLRAEDTAVYYCARSKYNFHVYYDYWGQGTLVTVSS [SEQ ID 

NO: 604] 

Table 83 

ET200-009 

DNA Sequence 

Cagtctgtgttgacgcagccaccctcagcgtctgggacccccgggcagacagtcaccatctcttgttctggaagcaactcc 

aacatcggaagtaattatgtatactggtaccagcagctcccaggaacggcccccaaactcctcatctataggaataatcagc 

ggccctcaggggtccctgaccgattctcaggctccaagtctggcacctcagcctccctggccatcagtgggctccgctccg 

aggatgaggctgattattactgtgcagcatgggatgacagcctgagtgcttatgtcttcggaactgggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcag 

ctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttacca
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gctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaac 

acaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagctga 

ggagcctgagatctgacgacactgccgtgtattactgtgcgcgctcttctggtaacatggtttcttggaaagatatgtggggtc 

aaggtactctggtgaccgtctcctca [SEQ ID NO: 605] 

Amino Acid Sequence 

QSVLTQPPSASGTPGQTVTISCSGSNSNIGSNYVYWYQQLPGTAPKLLIYRNN 

QRPSGVPDRFSGSKSGTSASLAISGLRSEDEADYYCAAWDDSLSAYVFGTGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGASVKVSCK 

ASGYTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYAQKLQGRVTMTTD 

TSTSTAYMELRSLRSDDTAVYYCARSSGNMVSWKDMWGQGTLVTVSS [SEQ 

ID NO: 606] 

Table 84 

ET200-010 

DNA Sequence 

Caatctgccctgactcagcctgcctccgtgtctgggtctcctggacagtcgatcaccatctcctgcactggaaccagcagtg 

acgttggtggttataactctgtctcctggtaccaacaacacccaggcaaagcccccagactcatgatttatgatgtcagtaatc 

ggccctcaggggtttctaatcgcttctctggctccaagtctggcaacacggcctccctgaccatctctgggctccaggctga 

ggacgaggctgattattactgcagctcatatacaagcagcagcacccctttagtcttcggaactgggaccaaggtcaccgtc 

ctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcagct 

ggtgcagtctggggctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttaccag 

ctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaaca 

caaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagctgag 

gagcctgagatctgacgacacggccgtgtattactgtgcgcgcggtgctgttgcttaccatgattggggtcaaggtactctg 

gtgaccgtctcctca [SEQ ID NO: 607] 

Amino Acid Sequence 

QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKAPRLMIYDV 

SNRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTPLVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGASVKVSCKA 

SGYTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYAQKLQGRVTMTTDT 

STSTAYMELRSLRSDDTAVYYCARGAVAYHDWGQGTLVTVSS [SEQ ID NO: 

608] 

Table 85
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ET200-011 

DNA Sequence 

Cagtctgtcgtgacgcagccgccctcagtgtctgcggccccaggacagagggtcaccatctcctgctctggaagcagctc 

caacatttcgatttatgatgtatcctggtatcagcagctcccaggaacagcccccaaactcctcatttatggcaataataagcg 

accctcggggattgctgaccgattctctggctccacgtctggcacgtcagccaccctgggcatcaccggactccagactgg 

ggacgaggccgattattactgcggaacatgggatgacagtctgagtgggggggtgttcggcggagggaccaagctgacc 

gtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccagatgca 

gctggtgcaatctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcgaggcttctggaggcaccctca 

gcagctatgctatcaactgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatgtttggta 

cagcacactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgaaaacagcctacatggagct 

gagcagcctgagatctgaggacactgccgtgtattactgtgcgcgcggtgttcattacgcttctttcgatcattggggtcaag 

gtactctggtgaccgtctcctca [SEQ ID NO: 609] 

Amino Acid Sequence 

QSVVTQPPSVSAAPGQRVTISCSGSSSNISIYDVSWYQQLPGTAPKLLIYGNNK 

RPSGIADRFSGSTSGTSATLGITGLQTGDEADYYCGTWDDSLSGGVFGGGTKL 

TVLGSRGGGGSGGGGSGGGGSLEMAQMQLVQSGAEVKKPGSSVKVSCEASG 

GTLSSYAINWVRQAPGQGLEWMGGIIPMFGTAHYAQKFQGRVTITADESTKT 

AYMELSSLRSEDTAVYYCARGVHYASFDHWGQGTLVTVSS [SEQ ID NO: 

610] 

Table 86 

ET200-012 

DNA Sequence 

Cagtctgtgttgacgcagccgccctcagtgtctgcggccgcaggacagaaggtcaccatctcctgctctggaagcgactc 

caacattgggaataattatgtgtcctggtatcaacacctcccagggacagcccccaaactcctcatttatgacgttaaaaatcg 

accctcagggattcctgaccggttctccggctccaagtctggctcgtcagccaccctaggcatcgccggactccagcctgg 

ggacgaggccgattattactgcggaacatgggacagtcggctggatgcctatgtcttcggaactgggaccaaggtcaccg 

tcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccagatgcag 

ctggtgcaatctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaagacttctggtttcccctttaatat 

ctttggaatcacctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcggttacaacggtaaca 

cagactacccacagaagttccagggcagagtcaccatgtccacagacacatccacgagtacagcctacatggagctgag 

gaacctgaaatctgacgacacggccgtgtattactgtgcgcgcggtgcttacggtggtatggatacttggggtcaaggtact 

ctggtgaccgtctcctca [SEQ ID NO: 611]
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Amino Acid Sequence 

QSVLTQPPSVSAAAGQKVTISCSGSDSNIGNNYVSWYQHLPGTAPKLLIYDVK 

NRPSGIPDRFSGSKSGSSATLGIAGLQPGDEADYYCGTWDSRLDAYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAQMQLVQSGAEVKKPGASVKVSCKT 

SGFPFNIFGITWVRQAPGQGLEWMGWISGYNGNTDYPQKFQGRVTMSTDTST 

STAYMELRNLKSDDTAVYYCARGAYGGMDTWGQGTLVTVSS [SEQ ID NO: 

612] 

Table 87 

ET200-013 

DNA Sequence 

Cagtctgtcgtgacgcagccgccctcagtgtctggggccccagggcagagggtcaccatctcctgcactgggagcacct 

ccaacatcggggcaggttatgatgtacactggtatcagcagcttccaggaacagcccccaaactcctcatctatactaacaa 

ctttcggccctcaggggtccctgaccgattctctgcctccaagtctggcacttcagcttccctggccatcactggtctccagg 

ctgaggatgaggctgattattactgcggaacatgggatagcagcctgagtgccgttgtgttcggcggagggaccaagctg 

accgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggt 

gcagctggtggagtctggaactgaggtgaagaagcctggggcctcagtgaaagtctcctgcaaggcttctggttacatgttt 

accagttatggtctcaactgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgctaacaatgg 

taagacaaattatgctaagaaattccaggacagagtcaccatgaccagagacacttccacgagcacaggctacatggaact 

gaggagcctgagatctgacgacacggccgtatattactgtgcgcgccatatcggtggttcttacttcgatcgttggggtcaa 

ggtactctggtgaccgtctcctca [SEQ ID NO: 613] 

Amino Acid Sequence 

QSVVTQPPSVSGAPGQRVTISCTGSTSNIGAGYDVHWYQQLPGTAPKLLIYTN 

NFRPSGVPDRFSASKSGTSASLAITGLQAEDEADYYCGTWDSSLSAVVFGGGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVESGTEVKKPGASVKVSCKA 

SGYMFTSYGLNWVRQAPGQGLEWMGWISANNGKTNYAKKFQDRVTMTRD 

TSTSTGYMELRSLRSDDTAVYYCARHIGGSYFDRWGQGTLVTVSS [SEQ ID 

NO: 614] 

Table 88 

ET200-014 

DNA Sequence 

Tcctatgtgctgactcagccaccctcagtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacat 

tggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccctgtgctggtcatctattatgatagcgaccggc
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cctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccgg 

ggatgaggccgactattactgtcaggtgtgggatagtagtagtgatcattatgtcttcggaactgggaccaaggtcaccgtc 

ctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagct 

ggtggagactgggggaggcttggtacagcctggggggtccctgagactctcctgtgcagcctctggattcacctttagcag 

ctatgccatgagctgggtccgccaggctccagggaaggggctggagtgggtctcagctattagtggtagtgatggtagca 

catactacgcagactccgtgaagggccggttcaccatctccagagacaattccaagaacacgctgtatctgcaaatgaaca 

gcctgagagacgaggacacggccgtatattactgtgcgcgctctcatgaagctaacctggttggtgattggtggggtcaag 

gtactctggtgaccgtctcctca [SEQ ID NO: 615] 

Amino Acid Sequence 

SYVLTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVLVIYYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHYVFGTGTKV 

TVLGSRGGGGSGGGGSGGGGSLEMAEVQLVETGGGLVQPGGSLRLSCAASG 

FTFSSYAMSWVRQAPGKGLEWVSAISGSDGSTYYADSVKGRFTISRDNSKNT 

LYLQMNSLRDEDTAVYYCARSHEANLVGDWWGQGTLVTVSS [SEQ ID NO: 

616] 

Table 89 

ET200-015 

DNA Sequence 

Cagtctgtggtgactcagccaccctcagtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaaca 

ttggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccctgtgctggtcatctattatgatagcgaccggc 

cctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccgg 

ggatgaggccgactattactgtcaggtgtgggatagtagtagtgatgtggtattcggcggagggaccaagctgaccgtcct 

aggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtccagctg 

gtacagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttaccagct 

acggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaacaca 

aactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagctgagg 

agcctgagatctgacgacacggccgtgtattactgtgcgcgctggggtggtttcggtgctgttgatcattggggtcaaggta 

ctctggtgaccgtctcctca [SEQ ID NO: 617] 

Amino Acid Sequence 

QSVVTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVLVIYYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDVVFGGGTKLT 

VLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGASVKVSCKASG
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YTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYAQKLQGRVTMTTDTSTS 

TAYMELRSLRSDDTAVYYCARWGGFGAVDHWGQGTLVTVSS [SEQ ID NO: 

618] 

Table 90 

ET200-016 

DNA Sequence 

Tcttctgagctgactcaggaccctgctgtgtctgtggccttgggacagacagtcaagatcacgtgccaaggagacagcctc 

acagactaccatgcaacctggtaccagcagaagccaggacaggcccctgtcgctgtcatctatgctacaaacaaccggcc 

cactgggatcccagaccgattctctggttccagttccggaaacacagcttctttgaccatcactggggctcaggcggaagat 

gaggctgactattactgtaattcccgggacagcggcacggacgaagtgttattcggcggagggaccaagctgaccgtcct 

aggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagctg 

gtggagactgggggaggcctggtcaagcctggggggtccctgagactctcctgtgcagcctctggattcaccttcagtagc 

tatagcatgaactgggtccgccaggctccagggaaggggctggagtgggtctcatccattagtagtagtagtagttacatat 

actacgcagactcagtgaagggccgattcaccatctccagagacaacgccaagaactcactgtatctgcaaatgaacagc 

ctgagagccgaggacacggccgtgtattactgtgcgcgcggtcagggttacgattactggggtcaaggtactctggtgacc 

gtctcctca [SEQ ID NO: 619] 

Amino Acid Sequence 

SSELTQDPAVSVALGQTVKITCQGDSLTDYHATWYQQKPGQAPVAVIYATN 

NRPTGIPDRFSGSSSGNTASLTITGAQAEDEADYYCNSRDSGTDEVLFGGGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVETGGGLVKPGGSLRLSCAAS 

GFTFSSYSMNWVRQAPGKGLEWVSSISSSSSYIYYADSVKGRFTISRDNAKNS 

LYLQMNSLRAEDTAVYYCARGQGYDYWGQGTLVTVSS [SEQ ID NO: 620] 

Table 91 

ET200-017 

DNA Sequence 

Tcctatgtgctgactcagccaccctcggtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaaca 

ttggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccctgtgctggtcgtctatgatgatagcgaccgg 

ccctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgagcatcagcagggtcgaagccg 

gggatgaggccgactattactgtcaggtgtgggatagtagtagtgatcatactgtcttcggaactgggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcag 

ctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatggtgggtccttcagtg 

gttactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatcaatcatagtggaagcac
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caactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgagctct 

gtgaccgccgcggacacggccgtgtattactgtgcgcgctactacccgggtatggatatgtggggtcaaggtactctggtg 

accgtctcctca [SEQ ID NO: 621] 

Amino Acid Sequence 

SYVLTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVLVVYDDSD 

RPSGIPERFSGSNSGNTATLSISRVEAGDEADYYCQVWDSSSDHTVFGTGTKV 

TVLGSRGGGGSGGGGSGGGGSLEMAQVQLQQWGAGLLKPSETLSLTCAVYG 

GSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLKSRVTISVDTSKNQFSL 

KLSSVTAADTAVYYCARYYPGMDMWGQGTLVTVSS [SEQ ID NO: 622] 

Table 92 

ET200-018 

DNA Sequence 

Caggctgtgctgactcagccgccctcaacgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctc 

caacatcgggagaaatggtgtaaactggtaccagcagctcccaggagcggcccccaaagtcctcatctataatgataatca 

gcgaccctcaggggtccctgaccgagtctctggctcccagtctggctcctcaggcaccctggccatcgatgggcttcggtc 

tgaggatgaggctgattattactgtgcggcatgggatgacagcctgcatggtgtggtattcggcggagggaccaagctgac 

cgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtcc 

agctggtacagtctggggctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggtttccggatacaccctc 

aatgaattatccatgcactgggtgcgacaggctcctggaaaagggcttgagtggatgggaggttttgatcctgaagatggtg 

aaacaatctacgcacagaagttccagggcagagtcaccatgaccgaggacacatctacagacacagcctacatggagct 

gagcagcctgagatctgaggacactgccgtgtattactgtgcgcgcggtggttacggtgattcttggggtcaaggtactctg 

gtgaccgtctcctca [SEQ ID NO: 623] 

Amino Acid Sequence 

QAVLTQPPSTSGTPGQRVTISCSGSSSNIGRNGVNWYQQLPGAAPKVLIYNDN 

QRPSGVPDRVSGSQSGSSGTLAIDGLRSEDEADYYCAAWDDSLHGVVFGGGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGASVKVSCK 

VSGYTLNELSMHWVRQAPGKGLEWMGGFDPEDGETIYAQKFQGRVTMTED 

TSTDTAYMELSSLRSEDTAVYYCARGGYGDSWGQGTLVTVSS [SEQ ID NO: 

624] 

Table 93 

ET200-019 

DNA Sequence
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Aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggc 

agcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataacca 

aagaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactga 

agactgaggacgaggctgactactactgtcagtcttatgatagcagcaattcttgggtgttcggcggagggaccaagctga 

ccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtg 

cagctggtgcaatctggggctgaggtgaagaggcctgggtcctcggtgaaggtctcctgcacggcttctggaggcacctt 

cagcagcgatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggaggaatcatccctatgtttg 

gtacagcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatgga 

gctgagcagcctgagatctgaggacacggccgtgtattactgtgcgcgcgaaggttactactacccgtctgcttacctgggt 

tctgttctgaacgacatctcttctgtttacgatgaatggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 

625] 

Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNSWVFGGGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKRPGSSVKVSCTA 

SGGTFSSDAISWVRQAPGQGLEWMGGIIPMFGTANYAQKFQGRVTITADEST 

STAYMELSSLRSEDTAVYYCAREGYYYPSAYLGSVLNDISSVYDEWGQGTLV 

TVSS [SEQ ID NO: 626] 

Table 94 

ET200-020 

DNA Sequence 

Cagtctgtcgtgacgcagccgccctcagtgtctgcggccccaggacagaaggtcaccatctcctgctctggaagcacctc 

caacattggaaataatgatgtatcctggtaccagcagctcccaggaacagcccccaaactcctcatttatgacaataataagc 

gaccctcagggattcctgaccgattctctggctccaagtctggcacgtcagccaccctgggcatcaccggactccagactg 

gggacgaggccgattattactgcggaacatgggatagcagcgtgagtgcttcttgggtcttcggcagagggaccaagctg 

accgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggt 

gcagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctt 

taccagctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatg 

gtaacacaaactatccacagaagctccagggcagagtcaccatgaccacagacccatccacgagcacagcctacatgga 

gctgaggagcctgagatctgacgacacggccgtgtattactgtgcgcgctctatgacttctttcgattactggggtcaaggta 

ctctggtgaccgtctcctca [SEQ ID NO: 627] 

Amino Acid Sequence
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QSVVTQPPSVSAAPGQKVTISCSGSTSNIGNNDVSWYQQLPGTAPKLLIYDNN 

KRPSGIPDRFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSVSASWVFGRGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGASVKVSCK 

ASGYTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYPQKLQGRVTMTTDP 

STSTAYMELRSLRSDDTAVYYCARSMTSFDYWGQGTLVTVSS [SEQ ID NO: 

628] 

Table 95 

ET200-021 

DNA Sequence 

Cagtctgtgttgacgcagccgccctcagtgtctgcggccccaggacagaaggtcaccatctcctgctctggaagcaactc 

caacattgggaataattatgtatcctggtatcagcaactcccagggacagcccccaaactcctcatttatgacaataataagc 

gaccctcagggattcctgaccgattctctggctccaggtctggcacgtcagccaccctgggcatcaccggactccagactg 

gggacgaggccgattattactgcggaacatggaataccactgtgactcctggctatgtcttcggaactgggaccaaggtca 

ccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaagtg 

cagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacaccttta 

ccagctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggt 

aacacaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggag 

ctgaggagcctgagatctgacgacaccgccatgtattactgtgcgcgctctgtttacgacctggatacttggggtcaaggta 

ctctggtgaccgtctcctca [SEQ ID NO: 629] 

Amino Acid Sequence 

QSVLTQPPSVSAAPGQKVTISCSGSNSNIGNNYVSWYQQLPGTAPKLLIYDNN 

KRPSGIPDRFSGSRSGTSATLGITGLQTGDEADYYCGTWNTTVTPGYVFGTGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGASVKVSCK 

ASGYTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYAQKLQGRVTMTTD 

TSTSTAYMELRSLRSDDTAMYYCARSVYDLDTWGQGTLVTVSS [SEQ ID 

NO: 630] 

Table 96 

ET200-022 

DNA Sequence 

cagtctgtcgtgacgcagccgccctcagtgtctgcggccccaggacagaaggtcaccatctcctgctctggaagcagctc 

caacattgggaataattatgtatcctggtaccagcagctcccaggaacagcccccaaactcctcatttatgacaataataagc 

gaccctcagggattcctgaccgattctctggctccaagtctggcacgtcagccaccctgggcatcaccggactccagactg
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gggacgaggccgattattactgcggaacatgggatagcagcctgggggccccttatgtcttcggaactgggaccaaggtc 

accgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggt 

gcagctggtgcagtcttggggaggctcggaacagcctggcaggtccctgagactctcctgtgcagcctctggattcaccttt 

gatgattatgccatgcactgggtccggcaagctccagggaagggcctggagtgggtctcaggtattagttggaatagcggt 

agcataggctatgcggactctgtgaagggccgattcaccatctccagagacaacgccaagaattccctgtatctgcaaatg 

aacagtctgagagctgaggacaccgccatgtattactgtgcgcgctaccgtcaggttggttctgcttacgattcttggggtca 

aggtactctggtgaccgtctcctca [SEQ ID NO: 631] 

Amino Acid Sequence 

QSVVTQPPSVSAAPGQKVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYDNN 

KRPSGIPDRFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLGAPYVFGTGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSWGGSEQPGRSLRLSCAA 

SGFTFDDYAMHWVRQAPGKGLEWVSGISWNSGSIGYADSVKGRFTISRDNA 

KNSLYLQMNSLRAEDTAMYYCARYRQVGSAYDSWGQGTLVTVSS [SEQ ID 

NO: 632] 

Table 97 

ET200-023 

DNA Sequence 

ctgcctgtgctgactcagccaccctcggtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacat 

tggaagtaaaagtgtgcactggtatcagcagaagccaggccaggcccctgtgctggtcgtctatgctgatagcgaccggc 

cctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccgg 

ggatgaggccgactattactgtcaggtgtgggatagtagtagttatcataattatgtcttcggaactgggaccaaggtcaccg 

tcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcag 

ctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttacca 

gctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaac 

acaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagctga 

gcagcctgagatctgaggacaccgccatgtattactgtgcgcgctactggggtttcggtgtttctgatcgttggggtcaaggt 

actctggtgaccgtctcctca [SEQ ID NO: 633] 

Amino Acid Sequence 

LPVLTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVLVVYADSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSYHNYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGASVKVSCKAS 

GYTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYAQKLQGRVTMTTDTS
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TSTAYMELSSLRSEDTAMYYCARYWGFGVSDRWGQGTLVTVSS [SEQ ID 

NO: 634] 

Table 98 

ET200-024 

DNA Sequence 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcaccggcagcagtggc 

agcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataacca 

aagaccctctggggtccccgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactga 

agactgaggacgaggctgactactactgtcagtcttatgacagcagcaatctttgggtgttcggcggagggaccaagctga 

ccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccagatg 

cagctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcacctt 

cagcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttgg 

tacagcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggag 

ctgagcagcctgagatctgaggacactgccgtgtattactgtgcgcgctacaactactactactacgattcttggggtcaagg 

tactctggtgaccgtctcctca [SEQ ID NO: 635] 

Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTGSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNLWVFGGGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAQMQLVQSGAEVKKPGSSVKVSCK 

ASGGTFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADEST 

STAYMELSSLRSEDTAVYYCARYNYYYYDSWGQGTLVTVSS [SEQ ID NO: 

636] 

Table 99 

ET200-025 

DNA Sequence 

gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacagagtcaccatcacttgccgggcaagtcaga 

gcattagcagctatttaaattggtatcagcagaaaccagggaaagcccctaagctcctgatctatgctgcatccagtttgcaa 

agtggggtcccatcaaggttcagtggcagtggatctgggacagatttcactctcaccatcagcagtctgcaacctgaagattt 

tgcaacttactactgtcaacagagttacagtaccccattcactttcggccctgggaccaaagtggatatcaaacgttctagag 

gtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagctggtgcagtctgg 

ggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttcagcagctatgctatcag 

ctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttggtacagcaaactacgcac
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agaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggagctgagcagcctgagatc 

tgaggacaccgccatgtattactgtgcgcgctactggggttacgactcttacgatgaatggggtcaaggtactctggtgacc 

gtctcctca [SEQ ID NO: 637] 

Amino Acid Sequence 

DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSL 

QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPFTFGPGTKVDIKRS 

RGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGSSVKVSCKASGGTFSS 

YAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTSTAYMELS 

SLRSEDTAMYYCARYWGYDSYDEWGQGTLVTVSS [SEQ ID NO: 638] 

Table 100 

ET200-026 

DNA Sequence 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcaccggcagcagtggc 

agcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataacca 

aagaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactga 

agactgaggacgaggctgactactactgtcagtcttatgatagcagcaattgggtgttcggcggagggaccaagctgacc 

gtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtcca 

gctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttca 

gcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttggta 

cagcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggagct 

gagcagcctgagatctgaggacacggccgtgtattactgtgcgcgcaacaaccattactacaacgattactggggtcaagg 

tactctggtgaccgtctcctca [SEQ ID NO: 639] 

Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTGSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNWVFGGGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGSSVKVSCKAS 

GGTFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTST 

AYMELSSLRSEDTAVYYCARNNHYYNDYWGQGTLVTVSS [SEQ ID NO: 640] 

Table 101 

ET200-027 

DNA Sequence 

cagtctgtgttgacgcagccgccctcagtgtctggggccccagggcagggggtcaccatcccctgcactgggagcagct
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ccaacatcggggcaggttatgatgtacactggtaccagcagcttccagggacagcccccaaactcctcatctatggtaaca 

acaatcggccctcaggggtccctgaccgcttctctggctccaggtctggctcctcagcctccctggccatcactgggctcca 

ggctgaggatgaggctgattattactgccagtcctatgacagcagcctgagtgatgtggtattcggcggagggaccaaggt 

caccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgag 

gtccagctggtgcagtctggggctgaggtgaagaagcctggggctacagtgaaaatctcctgcaaggtttctggatacacc 

ttcaccgactactacatgcactgggtgcaacaggcccctggaaaagggcttgagtggatgggacttgttgatcctgaagat 

ggtgaaacaatatacgcagagaagttccagggcagagtcaccataaccgcggacacgtctacagacacagcctacatgg 

agctgagcagcctgagatctgaggacacggccgtgtattactgtgcgcgctactggtcttactctttcgactacctgtacatg 

ccggaaggtaacgattggtggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 641] 

Amino Acid Sequence 

QSVLTQPPSVSGAPGQGVTIPCTGSSSNIGAGYDVHWYQQLPGTAPKLLIYGN 

NNRPSGVPDRFSGSRSGSSASLAITGLQAEDEADYYCQSYDSSLSDVVFGGGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGATVKISCKV 

SGYTFTDYYMHWVQQAPGKGLEWMGLVDPEDGETIYAEKFQGRVTITADTS 

TDTAYMELSSLRSEDTAVYYCARYWSYSFDYLYMPEGNDWWGQGTLVTVS 

S [SEQ ID NO: 642] 

Table 102 

ET200-028 

DNA Sequence 

cagtctgtgttgactcagccacccgcagcgtctgggacccccggacagagagtcaccatctcttgttctgggggcgtctcc 

aacatcgggagtggtgctctaaattggtaccagcaactcccaggaacggcccccaaactcctcatctatagttacaatcagc 

ggccctcaggggtctctgaccgattctctggctccaggtctgccacctcagcctccctggccatcagtgggctccagtctga 

ggatgaggctgattattactgtgcaacctgggatgatagtgtgaatggttgggtgttcggcggagggaccaagctgaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtccag 

ctggtacagtctggagctgaggtgaagaagcctggggattcagtgaaggtctcctgcaagccttctggttacaattttctcaa 

ctatggtatcaactgggtgcgacaggcccctggacaagggcttgagtggatgggatggattagcacttacaccggtaacac 

aaactatgcacagaagctgcagggcagagtcaccttcaccacagacacatccacgagcacagcctacatggagatgagg 

agcctgagatctgacgacacggccgtgtattactgtgcgcgcgacctgtactactacgaaggtgttgattactggggtcaag 

gtactctggtgaccgtctcctca [SEQ ID NO: 643] 

Amino Acid Sequence 

QSVLTQPPAASGTPGQRVTISCSGGVSNIGSGALNWYQQLPGTAPKLLIYSYN 

QRPSGVSDRFSGSRSATSASLAISGLQSEDEADYYCATWDDSVNGWVFGGGT
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KLTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGDSVKVSCKP 

SGYNFLNYGINWVRQAPGQGLEWMGWISTYTGNTNYAQKLQGRVTFTTDTS 

TSTAYMEMRSLRSDDTAVYYCARDLYYYEGVDYWGQGTLVTVSS [SEQ ID 

NO: 644] 

Table 103 

ET200-029 

DNA Sequence 

caggctgtgctgactcagccaccctcagtgtcagtggccccaggaaagacggccagggttacctgtgggggaaacaaca 

ttggaagtgaaagtgtgcactggtaccagcagaagccaggccaggcccctgtgttggtcatctattatgataccgaccggc 

cctcagggatccctgagcgattctctggctcccactctgggaccacggccaccctgaccatcagcagggtcgaagccgg 

ggatgaggccgactattactgtcaggtgtgggatagtagtagggatcatgtggtattcggcggagggaccaagctgaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcag 

ctggtgcagtctgggggaggcgtggtccagcctgggaggtccctgagactctcctgtgcggcctctggattcaccttcagt 

agctatgctatgcactgggtccgccaggctccaggcaagggactggagtgggtggcagttatatcatatgatggaagcaat 

aaatactacgcagactccgtgaagggcctattcaccatctccagagacaattccaagaacacgctgtatctgcaaatgaaca 

gcctgagagctgaggacacggccgtgtattactgtgcgcgctcttacttcacttctggtttctacgattactggggtcaaggta 

ctctggtgaccgtctcctca [SEQ ID NO: 645] 

Amino Acid Sequence 

QAVLTQPPSVSVAPGKTARVTCGGNNIGSESVHWYQQKPGQAPVLVIYYDTD 

RPSGIPERFSGSHSGTTATLTISRVEAGDEADYYCQVWDSSRDHVVFGGGTKL 

TVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGGGVVQPGRSLRLSCAASG 

FTFSSYAMHWVRQAPGKGLEWVAVISYDGSNKYYADSVKGLFTISRDNSKN 

TLYLQMNSLRAEDTAVYYCARSYFTSGFYDYWGQGTLVTVSS [SEQ ID NO: 

646] 

Table 104 

ET200-030 

DNA Sequence 

cagtctgtcgtgacgcagccgccctcagtgtctggggccccagggcagagggtcaccatctcctgcactgggagcagttc 

caacatcggggcaggttatgatgtaaattggtatcagcagtttccaggaacagcccccaaactcctcatctatggtaacagc 

aatcggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcactgggctccag 

gctgaggatgaggctgattattactgccagtcctatgacagcagcctgagtggctcttatgtcttcggaactgggaccaaggt 

caccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaga
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tgcagctggtgcagtctggggctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttccggatacacc 

ctcactgaattatccatgcactgggtgcgacaggctcctggaaaagggcttgagtggatgggaggttttgatcctgaagatg 

gtgaaacaatctacgcacagaagttccagggcagagtcaccatgaccgaggacacatctacagacacagcctacatgga 

gctgagcagcctgagatctgaggacactgccgtgtattactgtgcgcgcatgtcttctatgtactacgattggggtcaaggta 

ctctggtgaccgtctcctca [SEQ ID NO: 647] 

Amino Acid Sequence 

QSVVTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVNWYQQFPGTAPKLLIYGN 

SNRPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSGSYVFGTG 

TKVTVLGSRGGGGSGGGGSGGGGSLEMAQMQLVQSGAEVKKPGASVKVSC 

KASGYTLTELSMHWVRQAPGKGLEWMGGFDPEDGETIYAQKFQGRVTMTE 

DTSTDTAYMELSSLRSEDTAVYYCARMSSMYYDWGQGTLVTVSS [SEQ ID 

NO: 648] 

Table 105 

ET200-031 

DNA Sequence 

tcctatgtgctgactcagccaccctcagtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacatt 

ggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccctgtgctggtcatctattatgatagcgaccggcc 

ctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccggg 

gatgaggccgactattactgtcaggtgtgggatagtagtagtgattatgtcttcggaactgggaccaaggtcaccgtcctag 

gttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagctggt 

ggagactgggggaggcttggtcaagcctggagggtccctgagactctcctgtgcagcctctggattcaccgtcagtgacta 

ctacatgagctggatccgccaggctccagggaagggcctggagtggatttcatacattagtggtagtggtaatagcatatac 

tacgcagactctgtgaagggccgattcaccatctccagggacaacgccaagaactcactggatctgcaaatgaccagcct 

gagagccgaggacacggccgtatattactgtgcgcgctctactaaattcgattactggggtcaaggtactctggtgaccgtc 

tcctca [SEQ ID NO: 649] 

Amino Acid Sequence 

SYVLTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVLVIYYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDYVFGTGTKVT 

VLGSRGGGGSGGGGSGGGGSLEMAEVQLVETGGGLVKPGGSLRLSCAASGF 

TVSDYYMSWIRQAPGKGLEWISYISGSGNSIYYADSVKGRFTISRDNAKNSLD 

LQMTSLRAEDTAVYYCARSTKFDYWGQGTLVTVSS [SEQ ID NO: 650] 

Table 106
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ET200-032 

DNA Sequence 

ctgcctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacgtcggaagttacactgtaaactggtaccggcaactcccaggaacggcccccacactcctcatctataataataatcagc 

ggccctcaggggtccctgaccgattctctgactccaagtctggcacctcggcctccctgaccattagtgggctccagcctga 

ggatgaggctgattattattgtgcagcatgggatgacaggctgggtggttatgtcttcggaactgggaccaaggtcaccgtc 

ctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagct 

ggtgcagtctggagcagaggtgaaaaagccgggggagtctctgaagatctcctgtaagggttctggatacagctttaccaa 

ctactggatcggctgggtgcgccagatgcccgggaaaggcctggagtggatggggatcatctatcctggtgactctgatac 

cagatacagcccgtccttccaaggccaggtcaccatctcagccgacaagtccatcagcaccgcctacctacagtggagca 

gcctgaaggcctcggacaccgccatgtattactgtgcgcgctctactggttcttctcatatgtctgatgaatggggtcaaggta 

ctctggtgaccgtctcctca [SEQ ID NO: 651] 

Amino Acid Sequence 

LPVLTQPPSASGTPGQRVTISCSGSSSNVGSYTVNWYRQLPGTAPTLLIYNNN 

QRPSGVPDRFSDSKSGTSASLTISGLQPEDEADYYCAAWDDRLGGYVFGTGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGESLKISCKG 

SGYSFTNYWIGWVRQMPGKGLEWMGIIYPGDSDTRYSPSFQGQVTISADKSIS 

TAYLQWSSLKASDTAMYYCARSTGSSHMSDEWGQGTLVTVSS [SEQ ID NO: 

652] 

Table 107 

ET200-033 

DNA Sequence 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcaccggcagcagtggc 

agcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataacca 

aagaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactga 

agactgaggacgaggctgactactactgtcagtcttatgatagcagcaatcattgggtgttcggcggagggaccaagctga 

ccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaagtg 

cagctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatggtgggtccttc 

agtggttactactggagctggatccgccagcccccagggaaggggctggagtggattggggagatcactcatagtggaa 

ggtccaactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctga 

gctctgtgaccgccgcggacacggccgtgtattactgtgcgcgctcttctatcatgtctgattactggggtcaaggtactctg 

gtgaccgtctcctca [SEQ ID NO: 653]
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Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTGSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNHWVFGGGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAQVQLQQWGAGLLKPSETLSLTCAV 

YGGSFSGYYWSWIRQPPGKGLEWIGEITHSGRSNYNPSLKSRVTISVDTSKNQ 

FSLKLSSVTAADTAVYYCARSSIMSDYWGQGTLVTVSS [SEQ ID NO: 654] 

Table 108 

ET200-034 

DNA Sequence 

cagtctgtgttgacgcagccgccctcagtgtctggggccccagggcagagggtcaccatctcctgcactgggagcacctc 

caacatcggggcaggttatgatgtacactggtaccagcagcttccaggaacagcccccaaactcctcatcaacaataacag 

gaatcggccctcaggggtccctgaccgattctctggctccaagtctggcacgtcagccaccctgggcatcaccggactcc 

agactggggacgaggccgattattactgcggaacatgggatggcagcctgactggtgcagtgttcggcggagggaccaa 

gctgaccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccg 

aggtccagctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcatgcaaggcttctggaggc 

accttcagcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatc 

tttggtacagcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacat 

ggagctgagcagcctgagatctgaggacacggccgtgtattactgtgcgcgcggttctgctctggaccattacgatcgttg 

gggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 655] 

Amino Acid Sequence 

QSVLTQPPSVSGAPGQRVTISCTGSTSNIGAGYDVHWYQQLPGTAPKLLINNN 

RNRPSGVPDRFSGSKSGTSATLGITGLQTGDEADYYCGTWDGSLTGAVFGGG 

TKLTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGSSVKVSCK 

ASGGTFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADEST 

STAYMELSSLRSEDTAVYYCARGSALDHYDRWGQGTLVTVSS [SEQ ID NO: 

656] 

Table 109 

ET200-035 

DNA Sequence 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggca 

gcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataaccaa 

agaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactgaa
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gactgaggacgaggctgactactactgtcagtcttatgatagcaccaattgggtgttcggcggagggaccaagctgaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcag 

ctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttcag 

cagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttggtac 

agcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggagctg 

agcagcctgagatctgaggacactgccgtgtattactgtgcgcgctacaactactacttcaacgattactggggtcaaggta 

ctctggtgaccgtctcctca [SEQ ID NO: 657] 

Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSTNWVFGGGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGSSVKVSCKAS 

GGTFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTST 

AYMELSSLRSEDTAVYYCARYNYYFNDYWGQGTLVTVSS [SEQ ID NO: 658] 

Table 110 

ET200-037 

DNA Sequence 

tcctatgtgctgactcagccaccctcagtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacatt 

ggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccctgtgctggtcatctattatgatagcgaccggcc 

ctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccggg 

gatgaggccgactattactgtcaggtgtgggatagtagtagtgatcatccttatgtcttcggaactgggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccagatgcag 

ctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttacca 

gctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaac 

acaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagctga 

ggagcctgagatctgacgacactgccgtgtattactgtgcgcgctctatgttcggtgctcatgattcttggggtcaaggtactc 

tggtgaccgtctcctca [SEQ ID NO: 659] 

Amino Acid Sequence 

SYVLTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVLVIYYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHPYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAQMQLVQSGAEVKKPGASVKVSCKA 

SGYTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYAQKLQGRVTMTTDT 

STSTAYMELRSLRSDDTAVYYCARSMFGAHDSWGQGTLVTVSS [SEQ ID
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NO: 660] 

Table 111 

ET200-038 

DNA Sequence 

cagtctgtgttgacgcagccgccctcagtgtctggggccccagggcagagggtcaccatctcctgcactgggagcagctc 

caacatcggggcaggttttgatgtacactggtaccagctacttccaggaacagcccccaaactcctcatctatgctaacagc 

aatcggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcactgggctcctgg 

ctgaggatgaggctgattattactgccagtcctatgacagcagcctgagtggtgtggtattcggcggagggaccaagctga 

ccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtg 

cagctggtgcaatctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttc 

agcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttggt 

acagcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggag 

ctgagcagcctgagatctgaggacactgccgtgtattactgtgcgcgcggtgcttctttcgaccgtcatgataactggggtca 

aggtactctggtgaccgtctcctca [SEQ ID NO: 661] 

Amino Acid Sequence 

QSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGFDVHWYQLLPGTAPKLLIYANS 

NRPSGVPDRFSGSKSGTSASLAITGLLAEDEADYYCQSYDSSLSGVVFGGGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGSSVKVSCKAS 

GGTFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTST 

AYMELSSLRSEDTAVYYCARGASFDRHDNWGQGTLVTVSS [SEQ ID NO: 

662] 

Table 112 

ET200-039 

DNA Sequence 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggca 

gcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagttcccccaccactgtgatctatgaggataaccaaa 

gaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactgaag 

actgaggacgaggctgactactactgtcagtcttatgatagcagcaattgggtgttcggcggagggaccaagctgaccgtc 

ctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtccagct 

ggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttcagca 

gctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttggtacag 

caaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggagctgag
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cagcctgagatctgaggacacggccgtgtattactgtgcgcgctctaactactactacaacgattactggggtcaaggtact 

ctggtgaccgtctcctca [SEQ ID NO: 663] 

Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSSPTTVIYEDNQ 

RPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNWVFGGGTKLT 

VLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGSSVKVSCKASGG 

TFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTSTAY 

MELSSLRSEDTAVYYCARSNYYYNDYWGQGTLVTVSS [SEQ ID NO: 664] 

Table 113 

ET200-040 

DNA Sequence 

cagtctgtgttgacgcagccgccctcagtgtctggggccccagggcagagggtcaccatctcctgcactgggagcagctc 

caacatcggggcaggttatgatgtacactggtaccagcagcttccaggaacagcccccaaactcctcatctatggtaacag 

caatcggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcactgggctcca 

ggctgaggatgaggctgattattactgccagtcctatgacagcagcctgagtggttatgtcttcggaactgggaccaaggtc 

accgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggt 

gcagctggtgcagtctggggctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggtttccggatacaccc 

tcactgaattatccatgcactgggtgcgacaggctcctggaaaagggcttgagtggatgggaggttttgatcctgaagatgg 

tgaaacaatctacgcacagaagttccagggcagagtcaccatgaccgaggacacatctacagacacagcctacatggag 

ctgagcagcctgagatctgaggacactgccgtgtattactgtgcgcgctactctggtgtttactacgattggggtcaaggtac 

tctggtgaccgtctcctca [SEQ ID NO: 665] 

Amino Acid Sequence 

QSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVHWYQQLPGTAPKLLIYGN 

SNRPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSGYVFGTGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGASVKVSCK 

VSGYTLTELSMHWVRQAPGKGLEWMGGFDPEDGETIYAQKFQGRVTMTED 

TSTDTAYMELSSLRSEDTAVYYCARYSGVYYDWGQGTLVTVSS [SEQ ID 

NO: 666] 

Table 114 

ET200-041 

DNA Sequence 

aattttatgctgactcagccccactctgtgtcggggtctccggggaagacggtaaccatctcctgcaccggcagcagtggc
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agcattgccgacaactttgtgcagtggtaccagcagcgcccgggcggtgtccccaccactgtgatctttaatgatgacgaa 

agaccctctggcgtccctgatcggttctctggctccatcgacacctcctccaattctgcctccctcaccatctctggactgaag 

actgaggacgaggctgactactactgtcagtcttatgataataataatcgaggggtgttcggcggagggaccaagctgacc 

gtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtcca 

gctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttca 

gcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatgaaccctaacagtggt 

aacacaggctatgcacagaagttccagggcagagtcaccatgaccaggaacacctccataagcacagcctacatggagc 

tgagcaacctgagatctgaggacacggccgtgtattactgtgcgcgctactactcttacggttacgattggggtcaaggtact 

ctggtgaccgtctcctca [SEQ ID NO: 667] 

Amino Acid Sequence 

NFMLTQPHSVSGSPGKTVTISCTGSSGSIADNFVQWYQQRPGGVPTTVIFNDD 

ERPSGVPDRFSGSIDTSSNSASLTISGLKTEDEADYYCQSYDNNNRGVFGGGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGSSVKVSCKA 

SGGTFSSYAISWVRQAPGQGLEWMGWMNPNSGNTGYAQKFQGRVTMTRNT 

SISTAYMELSNLRSEDTAVYYCARYYSYGYDWGQGTLVTVSS [SEQ ID NO: 

668] 

Table 115 

ET200-042 

DNA Sequence 

cagtctgtcgtgacgcagccgccctcagtgtctggggccccagggcagacggtcaccatctcctgcactgggggcagct 

ccaacatcgggacaggttattttgtaaattggtaccagcaggttccaggaaaagcccccaaactcctcatcctgggtaacaa 

taatcggccctcgggggtccctgaccgactctccggctccacgtccggcacctcagcctccctggccatcactgggctcca 

ggctgaggatgagggtacttattactgccagtcctatgacagcagcctgagtggttatgtcttcggaactgggaccaaggtc 

accgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggt 

acagctgcagcagtcaggtccaggactggtgaagccctcgcagaccctctcactcacctgtggcatctccggggacagtg 

tctctaccaacagtgttgcttggcactggatcaggcagtccccatcgagaggccttgagtggctgggaaggacatactaca 

ggtccaagtggtctaatgactatggagtatctgtgaaaagtcgaatcaccatcatcccagacacatccaagaaccagttctcc 

ctgcagctgaactctgtgactcccgaggacacggctgtgtattactgtgcgcgctcttcttcttggtaccagatcttcgattact 

ggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 669] 

Amino Acid Sequence 

QSVVTQPPSVSGAPGQTVTISCTGGSSNIGTGYFVNWYQQVPGKAPKLLILGN 

NNRPSGVPDRLSGSTSGTSASLAITGLQAEDEGTYYCQSYDSSLSGYVFGTGT
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KVTVLGSRGGGGSGGGGSGGGGSLEMAQVQLQQSGPGLVKPSQTLSLTCGIS 

GDSVSTNSVAWHWIRQSPSRGLEWLGRTYYRSKWSNDYGVSVKSRITIIPDTS 

KNQFSLQLNSVTPEDTAVYYCARSSSWYQIFDYWGQGTLVTVSS [SEQ ID 

NO: 670] 

Table 116 

ET200-043 

DNA Sequence 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcaccggcagcagcgac 

agcatagccaacaactatgttcagtggtaccagcagcgcccgggcagtgcccccaccaatgtgatctacgaagatgtcca 

aagaccctctggggtccctgatcggttctctgggtccatcgacagctcctccaactctgcctccctcaccatctctggactga 

agactgaggacgaggctgtctactattgtcagtcttatcatagcgacaatcgttgggtgttcggcggcgggaccaagctgac 

cgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgc 

agctggtggagtctgggggaggcttggtacagcctggggggtccctgagactctcctgtgcagcctctggattcacctttag 

cagctatgccatgagctgggtccgccaggctccagggaaggggctggagtgggtctcagctattagtggtagtggtggta 

gcacatactacgcagactccgtgaagggccggttcaccatctccagagacaattccaagaacacgctgtatctgcaaatga 

acagcctgagagccgaggacacggccgtatattactgtgcgcgctctggtgcttactgggactactctgtttacgatgaatg 

gggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 671] 

Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTGSSDSIANNYVQWYQQRPGSAPTNVIYEDV 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEAVYYCQSYHSDNRWVFGGGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVESGGGLVQPGGSLRLSCAA 

SGFTFSSYAMSWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDNSK 

NTLYLQMNSLRAEDTAVYYCARSGAYWDYSVYDEWGQGTLVTVSS [SEQ 

ID NO: 672] 

Table 117 

ET200-044 

DNA Sequence 

cagtctgtgttgactcagccaccctcagtgtccgtgtccccaggacagacagccaccatcgcctgttctggacataaattgg 

gggataaatatgcttcctggtatcagcagaagtcgggccagtcccctgtgttgatcatctatcaggataataagcggccctca 

gggattcctgagcgattctctggctccaactctgggaacacagccactctgaccatcagcgggacccaggctctggatgag 

gctgactattattgtcaggcgtgggacagtagtacttatgtggcattcggcggagggaccaagctgaccgtcctaggttcta 

gaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcagctgcaggagt
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ccggcccaggactggtgaagccttcggagaccctgtccctcacctgcgttgtctctggtggctccatcagcagtagtaactg 

gtggagctgggtccgccagcccccagggaaggggctggagtggattggggaaatctatcatagtgggagccccaactac 

aacccatccctcaagagtcgagtcaccatatcagtagacaagtccaagaaccagttctccctgaagctgagctctgtgacc 

gccgcggacacggccgtgtattactgtgcgcgcatgactactcatactttcggttacgatgcttggggtcaaggtactctggt 

gaccgtctcctca [SEQ ID NO: 673] 

Amino Acid Sequence 

QSVLTQPPSVSVSPGQTATIACSGHKLGDKYASWYQQKSGQSPVLIIYQDNKR 

PSGIPERFSGSNSGNTATLTISGTQALDEADYYCQAWDSSTYVAFGGGTKLTV 

LGSRGGGGSGGGGSGGGGSLEMAQVQLQESGPGLVKPSETLSLTCVVSGGSI 

SSSNWWSWVRQPPGKGLEWIGEIYHSGSPNYNPSLKSRVTISVDKSKNQFSLK 

LSSVTAADTAVYYCARMTTHTFGYDAWGQGTLVTVSS [SEQ ID NO: 674] 

Table 118 

ET200-045 

DNA Sequence 

cagcctgtgctgactcagccaccctcagtgtcagtggccccaggaaagacggccacgattacttgtgggggaaacaacat 

tggaagtgaaagtgtgcactggtaccaccagaagccaggccaggcccctgtgttggtcatctatgatgatgccggccggc 

cctcagggatccctgagcgattcactggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccgg 

ggatgaggccgactattactgtcaggtgtgggacagaaatagtgctcagtttgtcttcggacctgggaccaaggtcaccgtc 

ctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtccagct 

ggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttaccag 

ctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaaca 

caaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagctgag 

gagcctgagatctgacgacacggccgtgtattactgtgcgcgcggtgttcatctggattggtggggtcaaggtactctggtg 

accgtctcctca [SEQ ID NO: 675] 

Amino Acid Sequence 

QPVLTQPPSVSVAPGKTATITCGGNNIGSESVHWYHQKPGQAPVLVIYDDAG 

RPSGIPERFTGSNSGNTATLTISRVEAGDEADYYCQVWDRNSAQFVFGPGTKV 

TVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGASVKVSCKASG 

YTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYAQKLQGRVTMTTDTSTS 

TAYMELRSLRSDDTAVYYCARGVHLDWWGQGTLVTVSS [SEQ ID NO: 676] 

Table 119 

ET200-069
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DNA Sequence 

cagtctgtcgtgacgcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaattatgtatactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccggtccg 

aggatgaggctgattattactgtgcagcatgggatgacagcctgagtggttatgtcttcggaactgggaccaagctgaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcag 

ctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatggtgggtccttcagtg 

gttactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatcaatcatagtggaagcac 

caactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgagctct 

gtgaccgccgcggacacggccgtgtattactgtgcgcgcctgtacgaaggtggttaccatggttggggttcttggctgtctt 

ctgattcttggggtcaaggtactctggtgaccgtctcctca [SEQ ID NO: 677] 

Amino Acid Sequence 

QSVVTQPPSASGTPGQRVTISCSGSSSNIGSNYVYWYQQLPGTAPKLLIYSNN 

QRPSGVPDRFSGSKSGTSASLAISGLRSEDEADYYCAAWDDSLSGYVFGTGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAQVQLQQWGAGLLKPSETLSLTCAV 

YGGSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLKSRVTISVDTSKNQ 

FSLKLSSVTAADTAVYYCARLYEGGYHGWGSWLSSDSWGQGTLVTVSS 

[SEQ ID NO: 678] 

Table 120 

ET200-078 

DNA Sequence 

cagtctgtgttgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgaggctgattattactgtgcagcatgggatgacagcctgaatggttattgggtgttcggcggagggaccaagctga 

ccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtg 

cagctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatggtgggtccttc 

agtggttactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatcaatcatagtggaa 

gcaccaactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctga 

gctctgtgaccgccgcggacacggctgtgtattactgtgcgcgcgaaggggcatttgatgcttttgatatctggggccaagg 

gacaatggtcaccgtctcttca [SEQ ID NO: 679] 

Amino Acid Sequence
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QSVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNQ 

RPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYWVFGGGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAQVQLQQWGAGLLKPSETLSLTCAV 

YGGSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLKSRVTISVDTSKNQ 

FSLKLSSVTAADTAVYYCAREGAFDAFDIWGQGTMVTVSS [SEQ ID NO: 680] 

Table 121 

ET200-079 

DNA Sequence 

tcctatgagctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaattatgtatactggtaccagcagctcccaggaacggcccccaaactcttcatctataggaataatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccggtccg 

aggatgaggctgattattactgtgcagcatgggatgacagcctgagtggttatctcttcggaactgggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcag 

ctggtggagtctgggggaggcttggtacagcctggcaggtccctgagactctcctgtgcagcctctggattcacctttgatg 

attatgccatgcactgggtccggcaagctccagggaagggcctggagtgggtctcaggtattagttggaatagtggtagca 

taggctatgcggactctgtgaagggccgattcaccatctccagagacaacgccaagaactccctgtatctgcaaatgaaca 

gtctgagagctgaggacacggccttgtattactgtgcaaatggcgactccaactactactacggtatggacgtctggggcca 

agggaccacggtcaccgtctcctca [SEQ ID NO: 681] 

Amino Acid Sequence 

SYELTQPPSASGTPGQRVTISCSGSSSNIGSNYVYWYQQLPGTAPKLFIYRNNQ 

RPSGVPDRFSGSKSGTSASLAISGLRSEDEADYYCAAWDDSLSGYLFGTGTKV 

TVLGSRGGGGSGGGGSGGGGSLEMAEVQLVESGGGLVQPGRSLRLSCAASG 

FTFDDYAMHWVRQAPGKGLEWVSGISWNSGSIGYADSVKGRFTISRDNAKN 

SLYLQMNSLRAEDTALYYCANGDSNYYYGMDVWGQGTTVTVSS [SEQ ID 

NO: 682] 

Table 122 

ET200-081 

DNA Sequence 

cagtctgccctgactcagcctgcctccgtgtccgggtctcctggacagtcgatcaccatctcctgcactggaaccagcagtg 

acattggtggttataactatgtctcctggtaccaacaacacccaggcaaagcccccaaactcatgatttatgatgtcagtaatc 

ggccctcaggggtttctaatcgcttctctggctccaagtctggcaacacggcctccctgaccatctctgggctccaggctga 

ggacgaggctgattattactgcatctcatatacacgcacctggaacccctatgtcttcgggagtgggaccaaggtcaccgtc



WO 2016/090337 PCT/US2015/064134 
246 

ctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagct 

ggtgcagtctgggggaggcgtggtacagcctggggggtccctgagactctcctgtgcagcctctggattcacctttgatgat 

tatgccatgcactgggtccgtcaagctccagggaagggtctggagtgggtctctcttattagtggggatggtggtagcacat 

actatgcagactctgtgaagggccgattcaccatctccagagacaacagcaaaaactccctgtatctgcaaatgaacagtct 

gagaactgaggacaccgccttgtattactgtgcaaaagatcgggcagcagctggctactactactacggtatggacgtctg 

gggccaagggaccacggtcaccgtctcctca [SEQ ID NO: 683] 

Amino Acid Sequence 

QSALTQPASVSGSPGQSITISCTGTSSDIGGYNYVSWYQQHPGKAPKLMIYDV 

SNRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCISYTRTWNPYVFGSGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGGGVVQPGGSLRLSCAA 

SGFTFDDYAMHWVRQAPGKGLEWVSLISGDGGSTYYADSVKGRFTISRDNS 

KNSLYLQMNSLRTEDTALYYCAKDRAAAGYYYYGMDVWGQGTTVTVSS 

[SEQ ID NO: 684] 

Table 123 

ET200-097 

DNA Sequence 

ctgcctgtgctgactcagccaccctcagtgtccgtgtccccaggacagacagccatcatcacctgctctggagataaattgg 

gggaaaaatatgtttcctggtatcagcagaagccaggccagtcccctgtactggtcatcgatcaagataccaggaggccct 

cagggatccctgagcgattctctggctccaactctgggaccacagccactctgaccatcagcgggacccaggctatggat 

gaggctgactattactgtcaggcgtgggacaggggtgtggtattcggcggagggaccaagctgaccgtcctaggttctag 

aggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagctggtggagtct 

gggggagacttggtacagcctggcaggtccctgagactctcctgtgcagcctctggattcacctttaatgattatgccatgca 

ctgggtccggcaagctccagggaagggcctggagtgggtctcaggtattagttggagtggtaataacataggctatgcgg 

actctgtgaagggccgattcaccatctccagagacaacgccaagaactccctgtatctgcaaatgaacagtctgagagctg 

aggacacggccttgtattactgtgcaaaagatagtatacggtatggcatcacctggggaggttttgactactggggccaggg 

aaccctggtcaccgtctcctca [SEQ ID NO: 685] 

Amino Acid Sequence 

LPVLTQPPSVSVSPGQTAIITCSGDKLGEKYVSWYQQKPGQSPVLVIDQDTRR 

PSGIPERFSGSNSGTTATLTISGTQAMDEADYYCQAWDRGVVFGGGTKLTVL 

GSRGGGGSGGGGSGGGGSLEMAEVQLVESGGDLVQPGRSLRLSCAASGFTF 

NDYAMHWVRQAPGKGLEWVSGISWSGNNIGYADSVKGRFTISRDNAKNSLY 

LQMNSLRAEDTALYYCAKDSIRYGITWGGFDYWGQGTLVTVSS [SEQ ID
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NO: 686] 

Table 124 

ET200-098 

DNA Sequence 

cagcctgtgctgactcagccaccctcggtgtccaagggcttgagacagaccgccacactcacctgcactgggaacagca 

acaatgttggcaacctaggagtagcttggctgcagcagcaccagggccaccctcccaaactcctatcctacaggaataaca 

accggccctcagggatctcagagagattatctgcatccaggtcaggaaacacagcctccctgaccattactggactccagc 

ctgaggacgaggctgactattactgctcagcatgggacagtagcctcagtgcttgggtgttcggcggagggaccaagctg 

accgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggt 

gcagctggtggagtctgggggagtcgtggtacagcctggggggtccctgagactctcctgtgcagcctctggattcaccttt 

gatgattatgccatgcactgggtccgtcaagctccggggaagggtctggagtgggtctctcttattaattgggatggtggtag 

cacctactatgcagactctgtgaagggtcgattcaccatctccagagacaacagcaaaaactccctgtatctgcaaatgaac 

agtctgagagctgaggacaccgccttgtattactgtgcaaaagggatgggcctgagggcgtttgactactggggccaggg 

aaccctggtcaccgtctcctca [SEQ ID NO: 687] 

Amino Acid Sequence 

QPVLTQPPSVSKGLRQTATLTCTGNSNNVGNLGVAWLQQHQGHPPKLLSYR 

NNNRPSGISERLSASRSGNTASLTITGLQPEDEADYYCSAWDSSLSAWVFGGG 

TKLTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVESGGVVVQPGGSLRLSCA 

ASGFTFDDYAMHWVRQAPGKGLEWVSLINWDGGSTYYADSVKGRFTISRDN 

SKNSLYLQMNSLRAEDTALYYCAKGMGLRAFDYWGQGTLVTVSS [SEQ ID 

NO: 688] 

Table 125 

ET200-099 

DNA Sequence 

cagtctgtgttgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcctgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaatgatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtccggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgaggctgattattactgtgcttcatgggatgacagcctgaatggccgttatgtcttcggaactgggaccaaggtcacc 

gtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtcca 

gctggtacagtctggggctgaggtgaggaagcctggggcctcagtgaaggtttcctgcaagacttctggatacaccttcag 

ttggtatgctatacattgggtgcgccaggcccccggacaaaggcttgagtggatgggatggatcaacgctggcaatggaa 

acacaaaatattcacagaaatttcagggcagagtcagtcttaccagggacacatccgcgagcacagcctacatggagctg
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agcagcctgagatctgatgacacggctgtgtattactgtgcgagacccgataattatggttcgggtggggatgtttttgatatc 

tggggccaagggacaatggtcaccgtctcttca [SEQ ID NO: 689] 

Amino Acid Sequence 

QSVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNDQ 

RPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCASWDDSLNGRYVFGTGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVRKPGASVKVSCK 

TSGYTFSWYAIHWVRQAPGQRLEWMGWINAGNGNTKYSQKFQGRVSLTRD 

TSASTAYMELSSLRSDDTAVYYCARPDNYGSGGDVFDIWGQGTMVTVSS 

[SEQ ID NO: 690] 

Table 126 

ET200-100 

DNA Sequence 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggca 

gcattgccagcaactttgtgcagtggtaccagcagcgcccgggcagtgcccccacccctatgatctatgaggataacaaca 

gaccccctggggtccctgatcggttctctgcctccgtcgacagctcctccaactctgcctccctcaccatctctggactgaag 

actgaggacgaggctgactactactgtcagtcttatgataccagcaatgtggtattcggcggggggaccaagctgaccgtc 

ctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagct 

ggtggagtctgggggaggcttggtacagcctggagggtccctgagactctcctgtgcagcctctggattcaccttcagtagt 

tatgaaatgaactgggtccgccaggctccagggaaggggctggagtgggtttcatacattagtagtagtggtagtaccatat 

actacgcagactctgtgaagggccgattcaccatctccagagacaacgccaagaactcactgtatctgcaaatgaacagcc 

tgagagccgaggacacggctgtttattactgtgcacgctgggactacggtatggacgtctggggccaagggaccacggtc 

accgtctcctca [SEQ ID NO: 691] 

Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNFVQWYQQRPGSAPTPMIYEDN 

NRPPGVPDRFSASVDSSSNSASLTISGLKTEDEADYYCQSYDTSNVVFGGGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVESGGGLVQPGGSLRLSCAAS 

GFTFSSYEMNWVRQAPGKGLEWVSYISSSGSTIYYADSVKGRFTISRDNAKNS 

LYLQMNSLRAEDTAVYYCARWDYGMDVWGQGTTVTVSS [SEQ ID NO: 692] 

Table 127 

ET200-101 

DNA Sequence 

caggctgtgctgactcagccaccctcagcgtctggggcccccgggcagagggtcaccgtctcttgttctggaagcaactc
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caacatcggaagtaactacgttaactggtaccagcagttcccaggaacggcccccaaactcctcatgtatagtagtagtcag 

cggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccactctg 

aggatgaggctgattattactgtgctacatgggatgacagcctgaatgcttgggtgttcggcggagggaccaagctgaccg 

tcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtccag 

ctggtgcagtctggggctgaggtgaggaagcctggggcctcagtgaaggtttcctgcaagacttctggatacaccttcactt 

ggtatgctatacattgggtgcgccaggcccccggacaaaggcttgagtggatgggatggatcaacgctggcagtggaaa 

cacaaaatattcacagaaatttcagggcagagtcacccttaccagggacacatccgcgagcacagcgtacatggagctga 

gcagcctgagatctgatgacacggctgtgtattactgtgcgagacccaataactatggttcgggtggggatgtttttgatatct 

ggggccaagggacaatggtcaccgtctcttca [SEQ ID NO: 693] 

Amino Acid Sequence 

QAVLTQPPSASGAPGQRVTVSCSGSNSNIGSNYVNWYQQFPGTAPKLLMYSS 

SQRPSGVPDRFSGSKSGTSASLAISGLHSEDEADYYCATWDDSLNAWVFGGG 

TKLTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVRKPGASVKVSCK 

TSGYTFTWYAIHWVRQAPGQRLEWMGWINAGSGNTKYSQKFQGRVTLTRD 

TSASTAYMELSSLRSDDTAVYYCARPNNYGSGGDVFDIWGQGTMVTVSS 

[SEQ ID NO: 694] 

Table 128 

ET200-102 

DNA Sequence 

cagtctgtcgtgacgcagccgccctcagtgtctgcggccccaggacagaaggtcaccatctcctgctctggaagcagctc 

caacattgggaataattatgtatcctggtaccagcagctcccaggaacagcccccaaactcctcatttatgacaataataagc 

gaccctcagggattcctgaccgattctctggctccaagtctggcacgtcagccaccctgggcatcaccggactccagactg 

gggacgaggccgattattactgcggaacatgggatagcagcctgagtgcttatgtcttcggaactgggaccaaggtcacc 

gtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtcca 

gctggtgcagtctggggctgaggtgaagaagcctggggcctcagtgaaagtttcctgcaaggcttctggatacaccttcac 

gaactatgctctgcattgggtgcgccaggcccccggacaagggcttgagtggatggcatggatcaacggtggcaatggta 

acacaaaatattcacagaacttccagggcagagtcaccattaccagggacacatccgcgagcacagcctatatggagctg 

agcagcctgagatctgaagacacggctgtgtattactgtgcgaaaccggaggaaacagctggaacaatccactttgactac 

tggggccagggaaccccggtcaccgtctcctca [SEQ ID NO: 695] 

Amino Acid Sequence 

QSVVTQPPSVSAAPGQKVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYDNN 

KRPSGIPDRFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSAYVFGTGTK
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VTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGASVKVSCKA 

SGYTFTNYALHWVRQAPGQGLEWMAWINGGNGNTKYSQNFQGRVTITRDT 

SASTAYMELSSLRSEDTAVYYCAKPEETAGTIHFDYWGQGTPVTVSS [SEQ ID 

NO: 696] 

Table 129 

ET200-103 

DNA Sequence 

caggctgtgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtgg 

cagcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataacc 

aaagaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactg 

aagactgaggacgaggctgactactactgtcagtcttatgatagcaccatcacggtgttcggcggagggaccaagctgac 

cgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtcc 

agctggtacagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttca 

gcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttggta 

cagcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggagct 

gagcagcctgagatctgaggacacggccgtgtattactgtgcgggggagggttactatgatagtagtggttattccaacggt 

gatgcttttgatatctggggccaagggacaatggtcaccgtctcttca [SEQ ID NO: 697] 

Amino Acid Sequence 

QAVLTQPHSVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSTITVFGGGTKL 

TVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGSSVKVSCKASG 

GTFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTSTA 

YMELSSLRSEDTAVYYCAGEGYYDSSGYSNGDAFDIWGQGTMVTVSS [SEQ 

ID NO: 698] 

Table 130 

ET200-104 

DNA Sequence 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggca 

gcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataaccaa 

agaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactgaa 

gactgaggacgaggctgactactactgtcagtcttatgatagcagcaatgtggtattcggcggagggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcag
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ctggtggagtctgggggaggcttggtacagcctggagggtccctgagactctcctgtgcagcctctggattcaccttcagta 

gttatgaaatgaactgggtccgccaggctccagggaaggggctggagtgggtttcatacattagtagtagtggtagtaccat 

atactacgcagactctgtgaagggccgattcaccatctccagagacaacgccaagaactcactgtatctgcaaatgaacag 

cctgagagccgaggacacggctgtttattactgtgcacgctgggactacggtatggacgtctggggccaagggaccacg 

gtcaccgtctcctca [SEQ ID NO: 699] 

Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNVVFGGGTKV 

TVLGSRGGGGSGGGGSGGGGSLEMAEVQLVESGGGLVQPGGSLRLSCAASG 

FTFSSYEMNWVRQAPGKGLEWVSYISSSGSTIYYADSVKGRFTISRDNAKNSL 

YLQMNSLRAEDTAVYYCARWDYGMDVWGQGTTVTVSS [SEQ ID NO: 700] 

Table 131 

ET200-105 

DNA Sequence 

tcctatgtgctgactcagccaccctcagtgtccgtgtccccaggacagacagccagcatcacctgctctggagatagattga 

cgaataaatatgtttcctggtatcaacagaagccaggccagtcccctgtgttggtcatctatgaggatgccaagcggccctc 

agggatccctgcgcgattctctggctccaactctgggaacacagccactctgaccatcagcgggacccaggctatggatg 

agtctgaatattactgtcaggcgtgggacagcagtgtggtggtttttggcggagggaccaagctgaccgtcctaggttctag 

aggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagctggtggagtct 

gggggaggcttggtacagcctggcaggtccctgagactctcctgtgcagcctctggatttacctttgatgattatgccatgca 

ctgggtccggcaagctccagggaagggcctggagtgggtctcaggtattagttggaatagtggtagtataggctatgcgga 

ctctgtgaagggccgattcaccatctccagagacaacgccaagaactccctgtatctgcaaatgaacagtctgagagatga 

ggacacggccttgtattactgtgcaaaagaccgaggggggggagttatcgttaaggatgcttttgatatctggggccaagg 

gacaatggtcaccgtctcttca [SEQ ID NO: 701] 

Amino Acid Sequence 

SYVLTQPPSVSVSPGQTASITCSGDRLTNKYVSWYQQKPGQSPVLVIYEDAKR 

PSGIPARFSGSNSGNTATLTISGTQAMDESEYYCQAWDSSVVVFGGGTKLTVL 

GSRGGGGSGGGGSGGGGSLEMAEVQLVESGGGLVQPGRSLRLSCAASGFTF 

DDYAMHWVRQAPGKGLEWVSGISWNSGSIGYADSVKGRFTISRDNAKNSLY 

LQMNSLRDEDTALYYCAKDRGGGVIVKDAFDIWGQGTMVTVSS [SEQ ID 

NO: 702] 

Table 132
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ET200-106 

DNA Sequence 

tcctatgagctgactcagccacccgcagcgtctgggacccccggacagagagtcaccatctcttgttctgggggcgtctcc 

aacatcgggagtggtgctctaaattggtaccagcaactcccaggaacggcccccaaactcctcatctatagttacaatcagc 

ggccctcaggggtctctgaccgattctctggctccaggtctgccacctcagcctccctggccatcagtgggctccagtctga 

ggatgaggctgattattactgtgcaacctgggatgatagtgtgaatggttgggtgttcggcggagggaccaagctgaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcag 

ctggtggagtctggagctgaggtgaagaagcctggggattcagtgaaggtctcctgcaagccttctggttacaattttctcaa 

ctatggtatcaactgggtgcgacaggcccctggacaagggcttgagtggatgggatggattagcacttacaccggtaacac 

aaactatgcacagaagctgcagggcagagtcaccttcaccacagacacatccacgagcacagcctacatggagatgagg 

agcctgagatctgacgacacggccgtgtattactgtgcgcgccagcagggtggtggttggtacgatgtttggggtcaaggt 

actctggtcaccgtctcctca [SEQ ID NO: 703] 

Amino Acid Sequence 

SYELTQPPAASGTPGQRVTISCSGGVSNIGSGALNWYQQLPGTAPKLLIYSYN 

QRPSGVSDRFSGSRSATSASLAISGLQSEDEADYYCATWDDSVNGWVFGGGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVESGAEVKKPGDSVKVSCKP 

SGYNFLNYGINWVRQAPGQGLEWMGWISTYTGNTNYAQKLQGRVTFTTDTS 

TSTAYMEMRSLRSDDTAVYYCARQQGGGWYDVWGQGTLVTVSS [SEQ ID 

NO: 704] 

Table 133 

ET200-107 

DNA Sequence 

cagtctgtcgtgacgcagccgccctcagtgtctgcggccccaggagagaaggtcaccatctcctgctctggaagcaacttc 

aatgttggaaataatgatgtatcctggtatcagcaactcccaggtgcagcccccaaactcctcatttatgacaataataagcg 

accctcagggattcctgaccgattctctggctccaagtctggcacgtcagccaccctggacatcaccgggctccacagtga 

cgacgaggccgattattactgcggaacatgggatagcagcctgaatactgggggggtcttcggaactgggaccaaggtca 

ccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtc 

cagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacaccttta 

ccagctatactatcagctgggtacgacaggcccctggacaagggcttgagtggatgggatggatcagcacttacaatggtc 

tcacaaactatgcacagaacctccagggcagagtcaccatgactacagacacattcacgaccacagcctacatggagctg 

aggagcctcagatctgacgacacggccgtgtattactgtgtgagagaggggtcccccgactacggtgacttcgcgtccttt 

gactactggggccagggaaccctggtcaccgtctcctca [SEQ ID NO: 705]
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Amino Acid Sequence 

QSVVTQPPSVSAAPGEKVTISCSGSNFNVGNNDVSWYQQLPGAAPKLLIYDN 

NKRPSGIPDRFSGSKSGTSATLDITGLHSDDEADYYCGTWDSSLNTGGVFGTG 

TKVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGASVKVSC 

KASGYTFTSYTISWVRQAPGQGLEWMGWISTYNGLTNYAQNLQGRVTMTTD 

TFTTTAYMELRSLRSDDTAVYYCVREGSPDYGDFASFDYWGQGTLVTVSS 

[SEQ ID NO: 706] 

Table 134 

ET200-108 

DNA Sequence 

cagtctgtgttgacgcagccgccctcagtgtctgcgcccccgggacagaaggtcaccatctcctgctctggaagcagctcc 

aacattgggaataattatgtatcctggtaccagcagttcccaggaacagcccccaaactcctcatttatgacaataataagcg 

accctcagggatttctgaccgattctctggctccaagtctggcacgtcagccaccctgggcatcgccggactccagactgg 

ggacgaggccgattattactgcggaacatgggataccagcctgagtggtttttatgtcttcggaagtgggaccaaggtcacc 

gtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtcca 

gctggtacagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttacc 

agctatactatcagctgggtacgacaggcccctggacaagggcttgagtggatgggatggatcagcacttacaatggtctc 

acaaactatgcacagaacctccagggcagagtcaccatgactacagacacattcacgaccacagcctacatggagctgag 

gagcctcagatctgacgacacggccgtgtattactgtgtgagagaggggtcccccgactacggtgacttcgcgtcctttga 

ctactggggccagggaaccctggtcaccgtctcctca [SEQ ID NO: 707] 

Amino Acid Sequence 

QSVLTQPPSVSAPPGQKVTISCSGSSSNIGNNYVSWYQQFPGTAPKLLIYDNN 

KRPSGISDRFSGSKSGTSATLGIAGLQTGDEADYYCGTWDTSLSGFYVFGSGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGASVKVSCK 

ASGYTFTSYTISWVRQAPGQGLEWMGWISTYNGLTNYAQNLQGRVTMTTDT 

FTTTAYMELRSLRSDDTAVYYCVREGSPDYGDFASFDYWGQGTLVTVSS 

[SEQ ID NO: 708] 

Table 135 

ET200-109 

DNA Sequence 

ctgcctgtgctgactcagccaccctcagcgtctgcgacccccgggcagagggtcaccatctcttgttctggaaccacctcc 

aacatcggaagtaatactgtacactggtaccagcagctcccagggacggcccccaaactcctcatctataataataatcagc
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ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccggtccg 

aggatgaggctacatattcctgtgcaacatgggatgacagcctgagtggtgtggtcttcggcggagggaccaagctgacc 

gtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtcca 

gctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttca 

gcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttggta 

cagcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggagct 

gagcagcctgagatctgaggacacggccgtgtattactgtgcgagagatcccgcctacggtgactacgagtatgatgctttt 

gatatctggggccaagggacaatggtcaccgtctcttca [SEQ ID NO: 709] 

Amino Acid Sequence 

LPVLTQPPSASATPGQRVTISCSGTTSNIGSNTVHWYQQLPGTAPKLLIYNNNQ 

RPSGVPDRFSGSKSGTSASLAISGLRSEDEATYSCATWDDSLSGVVFGGGTKL 

TVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGSSVKVSCKASG 

GTFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTSTA 

YMELSSLRSEDTAVYYCARDPAYGDYEYDAFDIWGQGTMVTVSS [SEQ ID 

NO: 710] 

Table 136 

ET200-110 

DNA Sequence 

cagtctgtgttgacgcagccgccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaactaatggtgtaaactggttccagcagttcccaggaacggcccccaaactcctcatctatactaatgatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

cggatgaggctgattattactgtgcagtgtgggaccacagcctgaatggtccggtgttcggcggagggaccaagctgacc 

gtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgca 

gctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttca 

gcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttggta 

cagcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggagct 

gagcagcctgagatctgaggacacggccgtgtattactgtgcgagaggggccggttttgatgcttttgatatctggggccaa 

gggacaatggtcaccgtctcttca [SEQ ID NO: 711] 

Amino Acid Sequence 

QSVLTQPPSASGTPGQRVTISCSGSSSNIGTNGVNWFQQFPGTAPKLLIYTNDQ 

RPSGVPDRFSGSKSGTSASLAISGLQSADEADYYCAVWDHSLNGPVFGGGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGSSVKVSCKAS
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GGTFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTST 

AYMELSSLRSEDTAVYYCARGAGFDAFDIWGQGTMVTVSS [SEQ ID NO: 

712] 

Table 137 

ET200-111 

DNA Sequence 

caggctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgagactgattattactgtgcagcatgggatgacagcctgaatggttatgtcttcggaactgggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcag 

ctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatggtgggtccttcagtg 

gttactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatcaatcatagtggaagcac 

caactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgagctct 

gtgaccgccgcggacacggctgtgtattactgtgcgagagaggggctagatgcttttgatatctggggccaagggacaat 

ggtcaccgtctcttca [SEQ ID NO: 713] 

Amino Acid Sequence 

QAVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNQ 

RPSGVPDRFSGSKSGTSASLAISGLQSEDETDYYCAAWDDSLNGYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAQVQLQQWGAGLLKPSETLSLTCAVY 

GGSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLKSRVTISVDTSKNQF 

SLKLSSVTAADTAVYYCAREGLDAFDIWGQGTMVTVSS [SEQ ID NO: 714] 

Table 138 

ET200-112 

DNA Sequence 

caggctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatgtatagtaatgatcag 

cggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtct 

gaggatgaggctgattattattgtgcagcatgggatgacagcctgaatggttatgtcttcgcagctgggacccagctcaccg 

ttttaagttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcagc 

tacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatggtgggtccttcagtgg 

ttactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatcaatcatagtggaagcacc
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aactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgagctctg 

tgaccgccgcggacacggctgtgtattactgtgcgagagaggggctagatgcttttgatatctggggccaagggacaatg 

gtcaccgtctcttca [SEQ ID NO: 715] 

Amino Acid Sequence 

QAVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLMYSND 

QRPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYVFAAGT 

QLTVLSSRGGGGSGGGGSGGGGSLEMAQVQLQQWGAGLLKPSETLSLTCAV 

YGGSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLKSRVTISVDTSKNQ 

FSLKLSSVTAADTAVYYCAREGLDAFDIWGQGTMVTVSS [SEQ ID NO: 716] 

Table 139 

ET200-113 

DNA Sequence 

cagtctgtcgtgacgcagccgccctcagtgtctgcggccccaggacagaaggtcaccatctcctgctctggaagcagctc 

caacattgggaataattatgtatcctggtaccagcagctcccaggaacagcccccaaactcctcatttatgacaataataagc 

gaccctcagggattcctgaccgattctctggctccaagtctggcacgtcagccaccctgggcatcactggactccagactg 

gggacgaggccgattattactgcggaacatgggatagcagcctgagtgctgcttatgtcttcggaactgggaccaaggtca 

ccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtc 

cagctggtacagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacagcttta 

ccagctatactatcagctgggttcgacaggcccctggacaaggccttgagtggatgggatgggtcagcacttacaatggtc 

tcagaaactatgcacagaacctccagggcagagtcaccatgactacagacacactcacgaccacagcctacatggagctg 

aggagcctcagatctgacgacacggccgtgtattattgtgtgagagaggggtcccccgactacggtgacttcgcggccttt 

gactactggggccagggcaccctggtcaccgtctcctca [SEQ ID NO: 717] 

Amino Acid Sequence 

QSVVTQPPSVSAAPGQKVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYDNN 

KRPSGIPDRFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSAAYVFGTGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGASVKVSCK 

ASGYSFTSYTISWVRQAPGQGLEWMGWVSTYNGLRNYAQNLQGRVTMTTD 

TLTTTAYMELRSLRSDDTAVYYCVREGSPDYGDFAAFDYWGQGTLVTVSS 

[SEQ ID NO: 718] 

Table 140 

ET200-114 

DNA Sequence
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caggctgtgctgactcagccaccctcagcgtctgagacccccgggcagagggtcaccatctcttgttctggaagcaggtcc 

aacatcggaactaatattgtacactggtaccagcagcgcccaggaatggcccccaaactcctcacttatggtagtcggcgg 

ccctcaggggtcccggaccgattctctggctccaagtttggcacctcagcctccctggccatcagtgggctccagtctgag 

gatgaggctgattattattgtgcagcatgggatgacagtctgaatggtccggctttcggcggagggaccaagctgaccgtc 

ctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcagct 

acagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatggtgggtccttcagtggt 

tactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatcaatcatagtggaagcacca 

actacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgagctctgt 

gaccgccgcggacacggctgtgtattactgtgcgagagacggtgggggctactttgactactggggccagggaaccctg 

gtcaccgtctcctca [SEQ ID NO: 719] 

Amino Acid Sequence 

QAVLTQPPSASETPGQRVTISCSGSRSNIGTNIVHWYQQRPGMAPKLLTYGSR 

RPSGVPDRFSGSKFGTSASLAISGLQSEDEADYYCAAWDDSLNGPAFGGGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAQVQLQQWGAGLLKPSETLSLTCAVY 

GGSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLKSRVTISVDTSKNQF 

SLKLSSVTAADTAVYYCARDGGGYFDYWGQGTLVTVSS [SEQ ID NO: 720] 

Table 141 

ET200-115 

DNA Sequence 

cagtctgtgttgacgcagccgccctcagtgtctggggccccagggcagagggtcaccatctcctgcactgggagcagctc 

caatatcggggcacgttatgatgtacactggtaccagcaactcccaggaacagccccccgactcctcatctctgctaactac 

gatcggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcactgggctccag 

gctgaggatgaggctgattattactgccagtcctatgacagcagtgtgagtgcttgggtgttcggcggagggaccaaggtc 

accgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaagt 

gcagctggtgcagtctggggctgaagtgaaggagcctggggcctcagtgaggatctcctgccaggcatctggatacaact 

tcatcagttattatatgcactgggtgcggcaggcccctgggcaaggtcttgagtggatgggcaccatcaacccaggcagtg 

gtgagacagactactcacagaagttgcagggcagagtcaccatgaccagggacccgtccacgggtacattcgacatggg 

gctgagcagcctgacatctggggacacggccgtctattattgtgcgacaggtctcatcagaggagctagcgatgcttttaat 

atctggggccgggggacaatggtcaccgtctcttca [SEQ ID NO: 721] 

Amino Acid Sequence 

QSVLTQPPSVSGAPGQRVTISCTGSSSNIGARYDVHWYQQLPGTAPRLLISAN 

YDRPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSVSAWVFGGG
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TKVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKEPGASVRISCQ 

ASGYNFISYYMHWVRQAPGQGLEWMGTINPGSGETDYSQKLQGRVTMTRDP 

STGTFDMGLSSLTSGDTAVYYCATGLIRGASDAFNIWGRGTMVTVSS [SEQ 

ID NO: 722] 

Table 142 

ET200-116 

DNA Sequence 

cagcctgtgctgactcagccaccctcagtgtccgtgtccccaggacagacggccgccatcccctgttctggagataagttg 

ggggataaatttgcttcctggtatcagcagaagccaggccagtcccctgtgctggtcatctatcaagatactaagcggccct 

cagggatccctgagcgattctctggctccaactctgggaacacagccactctgaccatcagcgggacccaggctatggat 

gaggctgactattactgtcagacgtgggccagcggcattgtggtgttcggcggagggaccaagctgaccgtcctaggttct 

agaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtacagctgcagcagt 

caggtccaggactggtgaagccctcgcagaccctctcactcacctgtgccatctccggggacagtgtctctagcaacagtg 

ctgcttggaactggatcaggcagtccccatcgagaggccttgagtggctgggaaggacatactacaggtccaagtggtata 

atgattatgcagtatctgtgaaaagtcgaataaccatcaacccagacacatccaagaaccagttctccctgcagctgaactct 

gtgactcccgaggacacggctgtgtattactgtgcaagagagcgcagtggctggaagggatttgactactggggccaggg 

aaccctggtcaccgtctcctca [SEQ ID NO: 723] 

Amino Acid Sequence 

QPVLTQPPSVSVSPGQTAAIPCSGDKLGDKFASWYQQKPGQSPVLVIYQDTKR 

PSGIPERFSGSNSGNTATLTISGTQAMDEADYYCQTWASGIVVFGGGTKLTVL 

GSRGGGGSGGGGSGGGGSLEMAQVQLQQSGPGLVKPSQTLSLTCAISGDSVS 

SNSAAWNWIRQSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQF 

SLQLNSVTPEDTAVYYCARERSGWKGFDYWGQGTLVTVSS [SEQ ID NO: 

724] 

Table 143 

ET200-117 

DNA Sequence 

gatgttgtgatgactcagtctccaccctccctgtccgtcacccctggagagccggcctccatcacctgcaggtctagtcaga 

gcctcctggaaagaaatgcatacaactacttggattggtacctgcagaggccaggacagtctccacagctcctgatctactt 

gggttctaatcgggccgccggggtccctgacaggttcagtggcagtggatcaggcagagattttacactgaaaatcagca 

gagtggagcctgaggatgttggggtttattactgcatgcaagctctacaagctccgttcactttcggcggagggaccaaggt 

ggagatcaaacgttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaa
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gtgcagctggtgcagtctgggggaggcttggtacagcctggggggtccctgagactctcctgtgcagcctctggattcacc 

tttagcagctatgccatgagctgggtccgccaggctccagggaaggggctggagtgggtctcagctattagtggtagtggt 

ggtagcacatactacgcagactccgtgaagggccggttcaccatctccagagacaattccaagaacacgctgtatctgcaa 

atgaacagcctgagagccgaggacacggccgtatattactgtgcgaaatggggcccgtttcaggatgcttttgatatctggg 

gccaagggacaatggtcaccgtctcttca [SEQ ID NO: 725] 

Amino Acid Sequence 

DVVMTQSPPSLSVTPGEPASITCRSSQSLLERNAYNYLDWYLQRPGQSPQLLI 

YLGSNRAAGVPDRFSGSGSGRDFTLKISRVEPEDVGVYYCMQALQAPFTFGG 

GTKVEIKRSRGGGGSGGGGSGGGGSLEMAEVQLVQSGGGLVQPGGSLRLSC 

AASGFTFSSYAMSWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDN 

SKNTLYLQMNSLRAEDTAVYYCAKWGPFQDAFDIWGQGTMVTVSS [SEQ ID 

NO: 726] 

Table 144 

ET200-118 

DNA Sequence 

caggctgtgctgactcagcctgcctccgtgtctgggtctcctggacagtcgatcaccatctcctgcactggaaccagcagtg 

acgttggtggttataactatgtctcctggtaccaacagcacccgggcaaagcccccaaactcatgatttatgaggtcagtaat 

cggccctcaggggtttctaatcgcttctctggctccaagtctggcaacacggcctccctgaccatctctgggctccaggctg 

aggacgaggctgattattactgcagctcatatacaagcagcagcaccccttatgtcttcggagcagggaccaaggtcaccg 

tcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcag 

ctggtggagtctgggggaggcttggtacagcctggcaggtccctgagactctcctgtgcagcctctggattcacctttgatg 

attatgccatgcactgggtccggcaagctccagggaagggcctggagtgggtctcaggtattagttggaatagtggtagca 

taggctatgcggactctgtgaagggccgattcaccatctccagagacaacgccaagaactccctgtatctgcaaatgaaca 

gtctgagagctgaggacacggccttgtattactgtgcaaaagccaggtggacagcagtggcatcagaccaccactttgact 

actggggccagggaacgctggtcaccgtctcctca [SEQ ID NO: 727] 

Amino Acid Sequence 

QAVLTQPASVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYE 

VSNRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTPYVFGAGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVESGGGLVQPGRSLRLSCAA 

SGFTFDDYAMHWVRQAPGKGLEWVSGISWNSGSIGYADSVKGRFTISRDNA 

KNSLYLQMNSLRAEDTALYYCAKARWTAVASDHHFDYWGQGTLVTVSS 

[SEQ ID NO: 728]
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Table 145 

ET200-119 

DNA Sequence 

caggctgtgcttactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgaggctgattattactgtgcagcatgggatgacagcctgaatggttatgtcttcggaactgggaccaagctgaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcag 

ctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttcag 

cagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttggtac 

agcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggagctg 

agcagcctgagatctgaggacacggccgtgtattactgtgcgagagattgggactacatggacgtctggggcaaaggga 

ccacggtcaccgtctcctca [SEQ ID NO: 729] 

Amino Acid Sequence 

QAVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNQ 

RPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYVFGTGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGSSVKVSCKAS 

GGTFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTST 

AYMELSSLRSEDTAVYYCARDWDYMDVWGKGTTVTVSS [SEQ ID NO: 730] 

Table 146 

ET200-120 

DNA Sequence 

tcctatgagctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgaggctgattattactgtgcagcatgggatgacagcctgaatggttatgtcttcggaactgggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcag 

ctggtggagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttacca 

gctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaac 

acaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagctga 

ggagcctgagatctgacgacacggccgtgtattactgtgcgagagacctatctcggggagctaacccgcattactactact 

actacggtatggacgtctggggccaagggaccacggtcaccgtctcctca [SEQ ID NO: 731]
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Amino Acid Sequence 

SYELTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNQ 

RPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVESGAEVKKPGASVKVSCKAS 

GYTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYAQKLQGRVTMTTDTS 

TSTAYMELRSLRSDDTAVYYCARDLSRGANPHYYYYYGMDVWGQGTTVTV 

SS [SEQ ID NO: 732] 

Table 147 

ET200-121 

DNA Sequence 

cagtctgtgttgacgcagccgccctcagtgtctggggccccagggcagagggtcaccgtctcctgcactgggagcagatc 

caacatcggggcaggatatgatgtacactggtaccagcaacttccaggaacagcccccaaactcctcatctatggaaatag 

taatcggcctccaggggtccctgaccgattctctgggtctaagtctggcacctcagcctccctggtcatcactgggctccag 

gctgaggatgccgctgattattactgccagtcctatgacaacactgtgcgtgaatcaccttatgtcttcggaactgggaccaa 

ggtcaccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccg 

aggtccagctggtacagtctggggctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggtttccggatac 

accctcactgaattatccatgcactgggtgcgacaggctcctggaaaagggcttgagtggatgggaggttttgatcctgaag 

atggtgaaacaatctacgcacagaagttccagggcagagtcaccatgaccgaggacacatctacagacacagcctacatg 

gagctgagcagcctgagatctgaggacacggccgtgtattactgtgcaacagagagtaatttagtgtcccggcactactact 

actacggtatggacgtctggggccaagggaccacggtcaccgtctcctca [SEQ ID NO: 733] 

Amino Acid Sequence 

QSVLTQPPSVSGAPGQRVTVSCTGSRSNIGAGYDVHWYQQLPGTAPKLLIYG 

NSNRPPGVPDRFSGSKSGTSASLVITGLQAEDAADYYCQSYDNTVRESPYVFG 

TGTKVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGASVKVS 

CKVSGYTLTELSMHWVRQAPGKGLEWMGGFDPEDGETIYAQKFQGRVTMT 

EDTSTDTAYMELSSLRSEDTAVYYCATESNLVSRHYYYYGMDVWGQGTTVT 

VSS [SEQ ID NO: 734] 

Table 148 

ET200-122 

DNA Sequence 

ctgcctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaaccagctcc 

aacatcggaagtaattctgtagactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagc
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ggccctcaggggtccctgaccgaatctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgaggctgattattactgtgcagcatgggatgacagcctgaatggttatgtcttcggaactgggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaagtgcag 

ctggtgcagtctggggctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggatacaccttcacc 

ggctactatatgcactgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcaaccctaacagtggtgg 

cacaaactatgcacagaagtttcagggcagggtcaccatgaccagggacacgtccatcagcacagcctacatggagctg 

agcaggctgagatctgacgacacggccgtgtattactgtgcgagagattacggatactatggttcggggagttattcgagc 

ggccccctttactactactacggtatggacgtctggggccaagggaccacggtcaccgtctcctca [SEQ ID NO: 

735] 

Amino Acid Sequence 

LPVLTQPPSASGTPGQRVTISCSGTSSNIGSNSVDWYQQLPGTAPKLLIYSNNQ 

RPSGVPDRISGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGASVKVSCKAS 

GYTFTGYYMHWVRQAPGQGLEWMGWINPNSGGTNYAQKFQGRVTMTRDT 

SISTAYMELSRLRSDDTAVYYCARDYGYYGSGSYSSGPLYYYYGMDVWGQG 

TTVTVSS [SEQ ID NO: 736] 

Table 149 

ET200-123 

DNA Sequence 

caggctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatgtataataatgatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgaggctgattattactgtgcagcatgggatgacagcctcaatggttatgtcttcggacctgggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcag 

ctggtggagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttacca 

gctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaac 

acaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagctga 

ggagcctgagatctgacgacacggccgtgtattactgtgcgagagacctatctcggggagctaacccgcattactactact 

actacggtatggacgtctggggccaagggaccacggtcaccgtctcctca [SEQ ID NO: 737] 

Amino Acid Sequence 

QAVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLMYNND 

QRPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYVFGPGT
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KVTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVESGAEVKKPGASVKVSCK 

ASGYTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYAQKLQGRVTMTTD 

TSTSTAYMELRSLRSDDTAVYYCARDLSRGANPHYYYYYGMDVWGQGTTV 

TVSS [SEQ ID NO: 738] 

Table 150 

ET200-125 

DNA Sequence 

aattttatgctgactcagccccacgctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggc 

agtattgccagcaactatgtgcagtggtaccagcagcgcccgggcagttccccccgcactgtgatttatgaggataatcaaa 

gaccctctggggtccctggtcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactgaag 

actgaggacgaggctgactactactgtcagtcttatgattccaccagtgtgcttttcggcggagggaccaagctgaccgtcc 

taggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtccagctg 

gtgcagtctggggctgaggtgaagaagccagggtcctcggtgaaggtctcctgcaaggcctcgggaggcaccttcagca 

gcaattctctcagctgggtgcgacaggcccctggacaagggcttgagtggatgggaaggatcttccctatcctgggtataa 

caaactatgcacagaagttccagggcagagtcacgattaccgcggacaaatccacgagcacagcctacatggagctgag 

cagcctgagatctgaggacacggccgtctattactgtgcgagaggaaactaccaatggtatgatgcttttgatatctggggc 

caagggacaatggtcaccgtctcttca [SEQ ID NO: 739] 

Amino Acid Sequence 

NFMLTQPHAVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSSPRTVIYEDN 

QRPSGVPGRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSTSVLFGGGTKL 

TVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGSSVKVSCKASG 

GTFSSNSLSWVRQAPGQGLEWMGRIFPILGITNYAQKFQGRVTITADKSTSTA 

YMELSSLRSEDTAVYYCARGNYQWYDAFDIWGQGTMVTVSS [SEQ ID NO: 

740] 

Table 151 

ET200-005 

DNA Sequence 

cagcctgtgctgactcagccaccctcagtgtcagtggtcccaggaaagacggccaggattacctgtgggggaaaaaacat 

tggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccctgtggtggtcatccattatgatagtgaccggc 

cctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccgg 

ggatgaggccgactattactgtcaggtgtgggatagtagtagtgatcatccttatgtcttcggaactgggaccaaggtcacc 

gtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgca
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gctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttacc 

aactatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaa 

cacaaactatgcacataagctccagggcagagtcaccatgaccacagacacatccacgagcacagccaacatggagctg 

aggagcctgagacctgacgacactgccgtgtattactgtgcgcgctcttacttcggttctcatgattactggggtcaaggtact 

ctggtgaccgtctcctca [SEQ ID NO: 741] 

Amino Acid Sequence 

QPVLTQPPSVSVVPGKTARITCGGKNIGSKSVHWYQQKPGQAPVVVIHYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHPYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGASVKVSCKA 

SGYTFTNYGISWVRQAPGQGLEWMGWISAYNGNTNYAHKLQGRVTMTTDT 

STSTANMELRSLRPDDTAVYYCARSYFGSHDYWGQGTLVTVSS [SEQ ID NO: 

742] 

Table 152 

ET200-124 

DNA Sequence 

tcctatgtgctgactcagccaccctcggtgtcagtggccccaggaaagacggccaggatttcctgtgggggaaacgacatt 

ggaagtaaaagtgttttctggtatcagcagaggccaggccaggcccctgtgttggtcgtctatgatgatagcgaccggccct 

cagggctccctgagcgattctctggcttcaactctgggaacacggccaccctgaccatcagcagggtcgaagccggggat 

gaggccgactattactgtcaagtgtgggatagtagtagtgatcattatgtcttcggaactgggaccaaggtcaccgtcctagg 

ttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcagctggtg 

gagtctgggggaggcttggtacagcctggcaggtccctgagactctcctgtgcagcctctggattcacctttgatgattatgc 

catgcactgggtccggcaagctccagggaagggcctggagtgggtctcaggtattagttggaatagtggtagcataggct 

atgcggactctgtgaagggccgattcaccatctccagagacaacgccaagaactccctgtatctgcaaatgaacagtctga 

gagctgaggacacggccttgtattactgtgcaaaagatataacctatggttcggggagttatggtgcttttgatatctggggcc 

aagggacaatggtcaccgtctcttca [SEQ ID NO: 743] 

Amino Acid Sequence 

SYVLTQPPSVSVAPGKTARISCGGNDIGSKSVFWYQQRPGQAPVLVVYDDSD 

RPSGLPERFSGFNSGNTATLTISRVEAGDEADYYCQVWDSSSDHYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVESGGGLVQPGRSLRLSCAAS 

GFTFDDYAMHWVRQAPGKGLEWVSGISWNSGSIGYADSVKGRFTISRDNAK 

NSLYLQMNSLRAEDTALYYCAKDITYGSGSYGAFDIWGQGTMVTVSS [SEQ 

ID NO: 744]



WO 2016/090337 PCT/US2015/064134 
265 

XI. Exemplary extracellular antigen-binding domains (e.g., scFvs) comprising 

a heavy chain variable region, a light chain variable region, a linker peptide and a 

His-tag and HA-tag 

Table 153 

ET200-001 

DNA Sequence 

cagtctgtgttgacgcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgaggctgattattactgtgcagcatgggatgacagcctgaatggttatgtcttcggaactgggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcag 

ctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtgtatggtgggtccttcagtg 

gttactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatcaatcatagtggaagcac 

caactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgagctct 

gtgaccgccgcggacacggccgtgtattactgtgcgcgcgaaggtccgtacgacggtttcgattcttggggtcaaggtact 

ctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttcc 

ggactacgcttct [SEQ ID NO: 745] 

Amino Acid Sequence 

QSVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNQ 

RPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAQVQLQQWGAGLLKPSETLSLTCAVY 

GGSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLKSRVTISVDTSKNQF 

SLKLSSVTAADTAVYYCAREGPYDGFDSWGQGTLVTVSSTSGQAGQHHHHH 

HGAYPYDVPDYAS [SEQ ID NO: 746] 

5 

Table 154 

ET200-002 

DNA Sequence 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggca 

gcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataaccaa 

agaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactgaa 

gactgaggacgaggctgactactactgtcagtcttatgatagcagcaattctgtggtattcggcggagggaccaagctgac
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cgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtcc 

agctggtacagtctggcactgaggtgaagaagcctggggcctcagtgagggtcgcctgcaaggcttctggttaccccttta 

acaaatatgacatcaactgggtgcgacaggcccctggacaagggcttgagtggatgggaggcatcatccctatctttcgta 

caacaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggagct 

gagcagcctgagatctgaggacacggccgtatattactgtgcgcgcgaatggttctactgggatatctggggtcaaggtact 

ctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttcc 

ggactacgcttct [SEQ ID NO: 747] 

Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNSVVFGGGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGTEVKKPGASVRVACKAS 

GYPFNKYDINWVRQAPGQGLEWMGGIIPIFRTTNYAQKFQGRVTITADESTST 

AYMELSSLRSEDTAVYYCAREWFYWDIWGQGTLVTVSSTSGQAGQHHHHH 

HGAYPYDVPDYAS [SEQ ID NO: 748] 

Table 155 

ET200-003 

DNA Sequence 

cagtctgtgttgactcagccaccctcagtgtccgtgtccccaggacagacagccagcatctcctgctctggaaataaattgg 

ggactaagtatgtttactggtatcagaagaggccaggccagtcccctgtgttggtcatgtatgaagataatcagcggccctc 

agggatcccggagcggttctctggctccaactctgggaacacagccactctgaccatcagagggacccagactgtggatg 

aggctgactattactgtcaggcgtgggactccgacactttcgtggtcttcggcggagggaccaaggtcaccgtcctaggttc 

tagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagctggtgga 

gaccgggggaggcgtggtccagcctgggaggtccctgagactctcctgtgcagcctctggattcaccttcagtagttatgg 

catgcactgggtccgccaggctccaggcaaggggctggagtgggtggcagttatatcacatgatggaagtaataaatacta 

cgcagactccgtgaagggccgattcaccatctccagagacaattccaaggacacgctgtatctgcaaatgaacagcctga 

gaggtgaggacacggccgtatattactgtgcgcgctctaaccagtggtctggttacttctctttcgattactggggtcaaggta 

ctctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttc 

cggactacgcttct [SEQ ID NO: 749] 

Amino Acid Sequence 

QSVLTQPPSVSVSPGQTASISCSGNKLGTKYVYWYQKRPGQSPVLVMYEDNQ 

RPSGIPERFSGSNSGNTATLTIRGTQTVDEADYYCQAWDSDTFVVFGGGTKVT
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VLGSRGGGGSGGGGSGGGGSLEMAEVQLVETGGGVVQPGRSLRLSCAASGF 

TFSSYGMHWVRQAPGKGLEWVAVISHDGSNKYYADSVKGRFTISRDNSKDT 

LYLQMNSLRGEDTAVYYCARSNQWSGYFSFDYWGQGTLVTVSSTSGQAGQ 

HHHHHHGAYPYDVPDYAS [SEQ ID NO: 750] 

Table 156 

ET200-006 

DNA Sequence 

tcctatgtgctgactcagccaccctcagtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacatt 

ggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccctgtggtggtcatccattatgatagcgaccggcc 

ctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccggg 

gatgaggccgactattactgtcaggtgtgggatagtagtagtgatcatccttatgtcttcggaactgggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcag 

ctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttacca 

cctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcaacacttacaatggtcaca 

caaactatgcacagaagctccagggcagagccacaatgaccgcagacacatccacgaacacagcctacatggagctga 

ggagcctgagatctgacgacactgccgtgtattactgtgcgcgcgttatctacggttctggtgattactggggtcaaggtact 

ctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttcc 

ggactacgcttct [SEQ ID NO: 751] 

Amino Acid Sequence 

SYVLTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVVVIHYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHPYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGASVKVSCKAS 

GYTFTTYGISWVRQAPGQGLEWMGWINTYNGHTNYAQKLQGRATMTADTS 

TNTAYMELRSLRSDDTAVYYCARVIYGSGDYWGQGTLVTVSSTSGQAGQHH 

HHHHGAYPYDVPDYAS [SEQ ID NO: 752] 

Table 157 

ET200-007 

DNA Sequence 

tcctatgtgctgactcagccactctcagtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacatt 

ggaagtaaaactgtgcactggtaccagcagaagccaggccaggcccctgtgctggtcatctattatgatagcgaccggcc
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ctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccggg 

gatgaggccgactattactgtcaggtgtgggatagtagtagtgatcatcgggtgttcggcggagggaccaagctgaccgtc 

ctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcagct 

gcaggagtcgggcccaggactggtgaagccttcggagaccctgtccctcacctgcaatgtctctggttactccatcagcag 

tggttacttttggggctggatccggcagcccccagggaaggggctggagtggattgggagtatctatcatagtaggagcac 

ctactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgaactct 

gtgaccgccgcagacacggccgtgtattactgtgcgcgcggttacggttacttcgattactggggtcaaggtactctggtga 

ccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttccggactac 

gcttet [SEQ ID NO: 753] 

Amino Acid Sequence 

SYVLTQPLSVSVAPGKTARITCGGNNIGSKTVHWYQQKPGQAPVLVIYYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHRVFGGGTKL 

TVLGSRGGGGSGGGGSGGGGSLEMAQVQLQESGPGLVKPSETLSLTCNVSGY 

SISSGYFWGWIRQPPGKGLEWIGSIYHSRSTYYNPSLKSRVTISVDTSKNQFSL 

KLNSVTAADTAVYYCARGYGYFDYWGQGTLVTVSSTSGQAGQHHHHHHGA 

YPYDVPDYAS [SEQ ID NO: 754] 

Table 158 

ET200-008 

DNA Sequence 

caatctgccctgactcagcctgcctccgtgtctgggtctcctggacagtcgatcaccatctcctgcactggaaccagcagtg 

acgttggtggttataactatgtctcctggtaccaacaacacccaggcaaagcccccaaactcatgatttatgatgtcagtaatc 

ggccctcaggggtttctaatcgcttctctggctccaagtctggcaacacggcctccctgaccatctctgggctccaggctga 

ggacgaggctgattattactgcagctcatatacaagcagcagcacttcgaaggtgttcggcggagggaccaagctgaccg 

tcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcag 

ctggtggagtctgggggaggtgtggtacggcctggggggtccctgagactctcctgtgcagcctctggattcacctttggtg 

attatggcatgagctgggtccgccaagctccagggaaggggctggagtgggtctctggtattaattggaatggtggtagca 

caggttatgcagactctgtgaagggccgattcaccatctccagagacaacgccaagaactccctgtatctgcaaatgaaca 

gtctgagagccgaggacacggccgtatattactgtgcgcgctctaaatacaacttccatgtttactacgattactggggtcaa 

ggtactctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacga 

cgttccggactacgcttct [SEQ ID NO: 755] 

Amino Acid Sequence
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QSALTQPASVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYDV 

SNRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTSKVFGGGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVESGGGVVRPGGSLRLSCAAS 

GFTFGDYGMSWVRQAPGKGLEWVSGINWNGGSTGYADSVKGRFTISRDNA 

KNSLYLQMNSLRAEDTAVYYCARSKYNFHVYYDYWGQGTLVTVSSTSGQA 

GQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 756] 

Table 159 

ET200-009 

DNA Sequence 

cagtctgtgttgacgcagccaccctcagcgtctgggacccccgggcagacagtcaccatctcttgttctggaagcaactcc 

aacatcggaagtaattatgtatactggtaccagcagctcccaggaacggcccccaaactcctcatctataggaataatcagc 

ggccctcaggggtccctgaccgattctcaggctccaagtctggcacctcagcctccctggccatcagtgggctccgctccg 

aggatgaggctgattattactgtgcagcatgggatgacagcctgagtgcttatgtcttcggaactgggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcag 

ctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttacca 

gctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaac 

acaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagctga 

ggagcctgagatctgacgacactgccgtgtattactgtgcgcgctcttctggtaacatggtttcttggaaagatatgtggggtc 

aaggtactctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtac 

gacgttccggactacgcttct [SEQ ID NO: 757] 

Amino Acid Sequence 

QSVLTQPPSASGTPGQTVTISCSGSNSNIGSNYVYWYQQLPGTAPKLLIYRNN 

QRPSGVPDRFSGSKSGTSASLAISGLRSEDEADYYCAAWDDSLSAYVFGTGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGASVKVSCK 

ASGYTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYAQKLQGRVTMTTD 

TSTSTAYMELRSLRSDDTAVYYCARSSGNMVSWKDMWGQGTLVTVSSTSG 

QAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 758] 

Table 160 

ET200-010 

DNA Sequence
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caatctgccctgactcagcctgcctccgtgtctgggtctcctggacagtcgatcaccatctcctgcactggaaccagcagtg 

acgttggtggttataactctgtctcctggtaccaacaacacccaggcaaagcccccagactcatgatttatgatgtcagtaatc 

ggccctcaggggtttctaatcgcttctctggctccaagtctggcaacacggcctccctgaccatctctgggctccaggctga 

ggacgaggctgattattactgcagctcatatacaagcagcagcacccctttagtcttcggaactgggaccaaggtcaccgtc 

ctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcagct 

ggtgcagtctggggctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttaccag 

ctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaaca 

caaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagctgag 

gagcctgagatctgacgacacggccgtgtattactgtgcgcgcggtgctgttgcttaccatgattggggtcaaggtactctg 

gtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttccgga 

ctacgcttct [SEQ ID NO: 759] 

Amino Acid Sequence 

QSALTQPASVSGSPGQSITISCTGTSSDVGGYNSVSWYQQHPGKAPRLMIYDV 

SNRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTPLVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGASVKVSCKA 

SGYTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYAQKLQGRVTMTTDT 

STSTAYMELRSLRSDDTAVYYCARGAVAYHDWGQGTLVTVSSTSGQAGQH 

HHHHHGAYPYDVPDYAS [SEQ ID NO: 760] 

Table 161 

ET200-011 

DNA Sequence 

cagtctgtcgtgacgcagccgccctcagtgtctgcggccccaggacagagggtcaccatctcctgctctggaagcagctc 

caacatttcgatttatgatgtatcctggtatcagcagctcccaggaacagcccccaaactcctcatttatggcaataataagcg 

accctcggggattgctgaccgattctctggctccacgtctggcacgtcagccaccctgggcatcaccggactccagactgg 

ggacgaggccgattattactgcggaacatgggatgacagtctgagtgggggggtgttcggcggagggaccaagctgacc 

gtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccagatgca 

gctggtgcaatctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcgaggcttctggaggcaccctca 

gcagctatgctatcaactgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatgtttggta 

cagcacactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgaaaacagcctacatggagct 

gagcagcctgagatctgaggacactgccgtgtattactgtgcgcgcggtgttcattacgcttctttcgatcattggggtcaag 

gtactctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgac
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gttccggactacgcttct [SEQ ID NO: 761] 

Amino Acid Sequence 

QSVVTQPPSVSAAPGQRVTISCSGSSSNISIYDVSWYQQLPGTAPKLLIYGNNK 

RPSGIADRFSGSTSGTSATLGITGLQTGDEADYYCGTWDDSLSGGVFGGGTKL 

TVLGSRGGGGSGGGGSGGGGSLEMAQMQLVQSGAEVKKPGSSVKVSCEASG 

GTLSSYAINWVRQAPGQGLEWMGGIIPMFGTAHYAQKFQGRVTITADESTKT 

AYMELSSLRSEDTAVYYCARGVHYASFDHWGQGTLVTVSSTSGQAGQHHH 

HHHGAYPYDVPDYAS [SEQ ID NO: 762] 

Table 162 

ET200-012 

DNA Sequence 

cagtctgtgttgacgcagccgccctcagtgtctgcggccgcaggacagaaggtcaccatctcctgctctggaagcgactcc 

aacattgggaataattatgtgtcctggtatcaacacctcccagggacagcccccaaactcctcatttatgacgttaaaaatcga 

ccctcagggattcctgaccggttctccggctccaagtctggctcgtcagccaccctaggcatcgccggactccagcctggg 

gacgaggccgattattactgcggaacatgggacagtcggctggatgcctatgtcttcggaactgggaccaaggtcaccgtc 

ctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccagatgcagct 

ggtgcaatctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaagacttctggtttcccctttaatatct 

ttggaatcacctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcggttacaacggtaacaca 

gactacccacagaagttccagggcagagtcaccatgtccacagacacatccacgagtacagcctacatggagctgagga 

acctgaaatctgacgacacggccgtgtattactgtgcgcgcggtgcttacggtggtatggatacttggggtcaaggtactct 

ggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttccgg 

actacgcttct [SEQ ID NO: 763] 

Amino Acid Sequence 

QSVLTQPPSVSAAAGQKVTISCSGSDSNIGNNYVSWYQHLPGTAPKLLIYDVK 

NRPSGIPDRFSGSKSGSSATLGIAGLQPGDEADYYCGTWDSRLDAYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAQMQLVQSGAEVKKPGASVKVSCKT 

SGFPFNIFGITWVRQAPGQGLEWMGWISGYNGNTDYPQKFQGRVTMSTDTST 

STAYMELRNLKSDDTAVYYCARGAYGGMDTWGQGTLVTVSSTSGQAGQHH 

HHHHGAYPYDVPDYAS [SEQ ID NO: 764] 

Table 163
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ET200-013 

DNA Sequence 

cagtctgtcgtgacgcagccgccctcagtgtctggggccccagggcagagggtcaccatctcctgcactgggagcacctc 

caacatcggggcaggttatgatgtacactggtatcagcagcttccaggaacagcccccaaactcctcatctatactaacaac 

tttcggccctcaggggtccctgaccgattctctgcctccaagtctggcacttcagcttccctggccatcactggtctccaggct 

gaggatgaggctgattattactgcggaacatgggatagcagcctgagtgccgttgtgttcggcggagggaccaagctgac 

cgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgc 

agctggtggagtctggaactgaggtgaagaagcctggggcctcagtgaaagtctcctgcaaggcttctggttacatgtttac 

cagttatggtctcaactgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgctaacaatggta 

agacaaattatgctaagaaattccaggacagagtcaccatgaccagagacacttccacgagcacaggctacatggaactg 

aggagcctgagatctgacgacacggccgtatattactgtgcgcgccatatcggtggttcttacttcgatcgttggggtcaag 

gtactctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgac 

gttccggactacgcttct [SEQ ID NO: 765] 

Amino Acid Sequence 

QSVVTQPPSVSGAPGQRVTISCTGSTSNIGAGYDVHWYQQLPGTAPKLLIYTN 

NFRPSGVPDRFSASKSGTSASLAITGLQAEDEADYYCGTWDSSLSAVVFGGGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVESGTEVKKPGASVKVSCKA 

SGYMFTSYGLNWVRQAPGQGLEWMGWISANNGKTNYAKKFQDRVTMTRD 

TSTSTGYMELRSLRSDDTAVYYCARHIGGSYFDRWGQGTLVTVSSTSGQAGQ 

HHHHHHGAYPYDVPDYAS [SEQ ID NO: 766] 

Table 164 

ET200-014 

DNA Sequence 

tcctatgtgctgactcagccaccctcagtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacatt 

ggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccctgtgctggtcatctattatgatagcgaccggcc 

ctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccggg 

gatgaggccgactattactgtcaggtgtgggatagtagtagtgatcattatgtcttcggaactgggaccaaggtcaccgtcct 

aggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagctg 

gtggagactgggggaggcttggtacagcctggggggtccctgagactctcctgtgcagcctctggattcacctttagcagc 

tatgccatgagctgggtccgccaggctccagggaaggggctggagtgggtctcagctattagtggtagtgatggtagcac 

atactacgcagactccgtgaagggccggttcaccatctccagagacaattccaagaacacgctgtatctgcaaatgaacag
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cctgagagacgaggacacggccgtatattactgtgcgcgctctcatgaagctaacctggttggtgattggtggggtcaagg 

tactctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgt 

tccggactacgcttct [SEQ ID NO: 767] 

Amino Acid Sequence 

SYVLTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVLVIYYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHYVFGTGTKV 

TVLGSRGGGGSGGGGSGGGGSLEMAEVQLVETGGGLVQPGGSLRLSCAASG 

FTFSSYAMSWVRQAPGKGLEWVSAISGSDGSTYYADSVKGRFTISRDNSKNT 

LYLQMNSLRDEDTAVYYCARSHEANLVGDWWGQGTLVTVSSTSGQAGQHH 

HHHHGAYPYDVPDYAS [SEQ ID NO: 768] 

Table 165 

ET200-015 

DNA Sequence 

cagtctgtggtgactcagccaccctcagtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacat 

tggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccctgtgctggtcatctattatgatagcgaccggc 

cctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccgg 

ggatgaggccgactattactgtcaggtgtgggatagtagtagtgatgtggtattcggcggagggaccaagctgaccgtcct 

aggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtccagctg 

gtacagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttaccagct 

acggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaacaca 

aactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagctgagg 

agcctgagatctgacgacacggccgtgtattactgtgcgcgctggggtggtttcggtgctgttgatcattggggtcaaggta 

ctctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttc 

cggactacgcttct [SEQ ID NO: 769] 

Amino Acid Sequence 

QSVVTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVLVIYYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDVVFGGGTKLT 

VLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGASVKVSCKASG 

YTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYAQKLQGRVTMTTDTSTS 

TAYMELRSLRSDDTAVYYCARWGGFGAVDHWGQGTLVTVSSTSGQAGQHH 

HHHHGAYPYDVPDYAS [SEQ ID NO: 770]
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Table 166 

ET200-016 

DNA Sequence 

tcttctgagctgactcaggaccctgctgtgtctgtggccttgggacagacagtcaagatcacgtgccaaggagacagcctc 

acagactaccatgcaacctggtaccagcagaagccaggacaggcccctgtcgctgtcatctatgctacaaacaaccggcc 

cactgggatcccagaccgattctctggttccagttccggaaacacagcttctttgaccatcactggggctcaggcggaagat 

gaggctgactattactgtaattcccgggacagcggcacggacgaagtgttattcggcggagggaccaagctgaccgtcct 

aggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagctg 

gtggagactgggggaggcctggtcaagcctggggggtccctgagactctcctgtgcagcctctggattcaccttcagtagc 

tatagcatgaactgggtccgccaggctccagggaaggggctggagtgggtctcatccattagtagtagtagtagttacatat 

actacgcagactcagtgaagggccgattcaccatctccagagacaacgccaagaactcactgtatctgcaaatgaacagc 

ctgagagccgaggacacggccgtgtattactgtgcgcgcggtcagggttacgattactggggtcaaggtactctggtgacc 

gtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttccggactacgc 

tet [SEQ ID NO: 771] 

Amino Acid Sequence 

SSELTQDPAVSVALGQTVKITCQGDSLTDYHATWYQQKPGQAPVAVIYATN 

NRPTGIPDRFSGSSSGNTASLTITGAQAEDEADYYCNSRDSGTDEVLFGGGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVETGGGLVKPGGSLRLSCAAS 

GFTFSSYSMNWVRQAPGKGLEWVSSISSSSSYIYYADSVKGRFTISRDNAKNS 

LYLQMNSLRAEDTAVYYCARGQGYDYWGQGTLVTVSSTSGQAGQHHHHH 

HGAYPYDVPDYAS [SEQ ID NO: 772] 

Table 167 

ET200-017 

DNA Sequence 

Tcctatgtgctgactcagccaccctcggtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaaca 

ttggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccctgtgctggtcgtctatgatgatagcgaccgg 

ccctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgagcatcagcagggtcgaagccg 

gggatgaggccgactattactgtcaggtgtgggatagtagtagtgatcatactgtcttcggaactgggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcag 

ctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatggtgggtccttcagtg
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gttactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatcaatcatagtggaagcac 

caactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgagctct 

gtgaccgccgcggacacggccgtgtattactgtgcgcgctactacccgggtatggatatgtggggtcaaggtactctggtg 

accgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttccggacta 

egettet [SEQ ID NO: 773] 

Amino Acid Sequence 

SYVLTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVLVVYDDSD 

RPSGIPERFSGSNSGNTATLSISRVEAGDEADYYCQVWDSSSDHTVFGTGTKV 

TVLGSRGGGGSGGGGSGGGGSLEMAQVQLQQWGAGLLKPSETLSLTCAVYG 

GSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLKSRVTISVDTSKNQFSL 

KLSSVTAADTAVYYCARYYPGMDMWGQGTLVTVSSTSGQAGQHHHHHHG 

AYPYDVPDYAS [SEQ ID NO: 774] 

Table 168 

ET200-018 

DNA Sequence 

Caggctgtgctgactcagccgccctcaacgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctc 

caacatcgggagaaatggtgtaaactggtaccagcagctcccaggagcggcccccaaagtcctcatctataatgataatca 

gcgaccctcaggggtccctgaccgagtctctggctcccagtctggctcctcaggcaccctggccatcgatgggcttcggtc 

tgaggatgaggctgattattactgtgcggcatgggatgacagcctgcatggtgtggtattcggcggagggaccaagctgac 

cgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtcc 

agctggtacagtctggggctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggtttccggatacaccctc 

aatgaattatccatgcactgggtgcgacaggctcctggaaaagggcttgagtggatgggaggttttgatcctgaagatggtg 

aaacaatctacgcacagaagttccagggcagagtcaccatgaccgaggacacatctacagacacagcctacatggagct 

gagcagcctgagatctgaggacactgccgtgtattactgtgcgcgcggtggttacggtgattcttggggtcaaggtactctg 

gtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttccgga 

ctacgcttct [SEQ ID NO: 775] 

Amino Acid Sequence 

QAVLTQPPSTSGTPGQRVTISCSGSSSNIGRNGVNWYQQLPGAAPKVLIYNDN 

QRPSGVPDRVSGSQSGSSGTLAIDGLRSEDEADYYCAAWDDSLHGVVFGGGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGASVKVSCK 

VSGYTLNELSMHWVRQAPGKGLEWMGGFDPEDGETIYAQKFQGRVTMTED
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TSTDTAYMELSSLRSEDTAVYYCARGGYGDSWGQGTLVTVSSTSGQAGQHH 

HHHHGAYPYDVPDYAS [SEQ ID NO: 776] 

Table 169 

ET200-019 

DNA Sequence 

Aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggc 

agcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataacca 

aagaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactga 

agactgaggacgaggctgactactactgtcagtcttatgatagcagcaattcttgggtgttcggcggagggaccaagctga 

ccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtg 

cagctggtgcaatctggggctgaggtgaagaggcctgggtcctcggtgaaggtctcctgcacggcttctggaggcacctt 

cagcagcgatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggaggaatcatccctatgtttg 

gtacagcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatgga 

gctgagcagcctgagatctgaggacacggccgtgtattactgtgcgcgcgaaggttactactacccgtctgcttacctgggt 

tctgttctgaacgacatctcttctgtttacgatgaatggggtcaaggtactctggtgaccgtctcctcaactagtggccaggcc 

ggccagcaccatcaccatcaccatggcgcatacccgtacgacgttccggactacgcttct [SEQ ID NO: 777] 

Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNSWVFGGGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKRPGSSVKVSCTA 

SGGTFSSDAISWVRQAPGQGLEWMGGIIPMFGTANYAQKFQGRVTITADEST 

STAYMELSSLRSEDTAVYYCAREGYYYPSAYLGSVLNDISSVYDEWGQGTLV 

TVSSTSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 778] 

Table 170 

ET200-020 

DNA Sequence 

Cagtctgtcgtgacgcagccgccctcagtgtctgcggccccaggacagaaggtcaccatctcctgctctggaagcacctc 

caacattggaaataatgatgtatcctggtaccagcagctcccaggaacagcccccaaactcctcatttatgacaataataagc 

gaccctcagggattcctgaccgattctctggctccaagtctggcacgtcagccaccctgggcatcaccggactccagactg 

gggacgaggccgattattactgcggaacatgggatagcagcgtgagtgcttcttgggtcttcggcagagggaccaagctg
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accgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggt 

gcagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctt 

taccagctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatg 

gtaacacaaactatccacagaagctccagggcagagtcaccatgaccacagacccatccacgagcacagcctacatgga 

gctgaggagcctgagatctgacgacacggccgtgtattactgtgcgcgctctatgacttctttcgattactggggtcaaggta 

ctctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttc 

cggactacgcttct [SEQ ID NO: 779] 

Amino Acid Sequence 

QSVVTQPPSVSAAPGQKVTISCSGSTSNIGNNDVSWYQQLPGTAPKLLIYDNN 

KRPSGIPDRFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSVSASWVFGRGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGASVKVSCK 

ASGYTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYPQKLQGRVTMTTDP 

STSTAYMELRSLRSDDTAVYYCARSMTSFDYWGQGTLVTVSSTSGQAGQHH 

HHHHGAYPYDVPDYAS [SEQ ID NO: 780] 

Table 171 

ET200-021 

DNA Sequence 

Cagtctgtgttgacgcagccgccctcagtgtctgcggccccaggacagaaggtcaccatctcctgctctggaagcaactc 

caacattgggaataattatgtatcctggtatcagcaactcccagggacagcccccaaactcctcatttatgacaataataagc 

gaccctcagggattcctgaccgattctctggctccaggtctggcacgtcagccaccctgggcatcaccggactccagactg 

gggacgaggccgattattactgcggaacatggaataccactgtgactcctggctatgtcttcggaactgggaccaaggtca 

ccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaagtg 

cagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacaccttta 

ccagctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggt 

aacacaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggag 

ctgaggagcctgagatctgacgacaccgccatgtattactgtgcgcgctctgtttacgacctggatacttggggtcaaggta 

ctctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttc 

cggactacgcttct [SEQ ID NO: 781] 

Amino Acid Sequence 

QSVLTQPPSVSAAPGQKVTISCSGSNSNIGNNYVSWYQQLPGTAPKLLIYDNN
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KRPSGIPDRFSGSRSGTSATLGITGLQTGDEADYYCGTWNTTVTPGYVFGTGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGASVKVSCK 

ASGYTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYAQKLQGRVTMTTD 

TSTSTAYMELRSLRSDDTAMYYCARSVYDLDTWGQGTLVTVSSTSGQAGQH 

HHHHHGAYPYDVPDYAS [SEQ ID NO: 782] 

Table 172 

ET200-022 

DNA Sequence 

cagtctgtcgtgacgcagccgccctcagtgtctgcggccccaggacagaaggtcaccatctcctgctctggaagcagctc 

caacattgggaataattatgtatcctggtaccagcagctcccaggaacagcccccaaactcctcatttatgacaataataagc 

gaccctcagggattcctgaccgattctctggctccaagtctggcacgtcagccaccctgggcatcaccggactccagactg 

gggacgaggccgattattactgcggaacatgggatagcagcctgggggccccttatgtcttcggaactgggaccaaggtc 

accgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggt 

gcagctggtgcagtcttggggaggctcggaacagcctggcaggtccctgagactctcctgtgcagcctctggattcaccttt 

gatgattatgccatgcactgggtccggcaagctccagggaagggcctggagtgggtctcaggtattagttggaatagcggt 

agcataggctatgcggactctgtgaagggccgattcaccatctccagagacaacgccaagaattccctgtatctgcaaatg 

aacagtctgagagctgaggacaccgccatgtattactgtgcgcgctaccgtcaggttggttctgcttacgattcttggggtca 

aggtactctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacg 

acgttccggactacgcttct [SEQ ID NO: 783] 

Amino Acid Sequence 

QSVVTQPPSVSAAPGQKVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYDNN 

KRPSGIPDRFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLGAPYVFGTGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSWGGSEQPGRSLRLSCAA 

SGFTFDDYAMHWVRQAPGKGLEWVSGISWNSGSIGYADSVKGRFTISRDNA 

KNSLYLQMNSLRAEDTAMYYCARYRQVGSAYDSWGQGTLVTVSSTSGQAG 

QHHHHHHGAYPYDVPDYAS [SEQ ID NO: 784] 

Table 173 

ET200-023 

DNA Sequence 

ctgcctgtgctgactcagccaccctcggtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacat
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tggaagtaaaagtgtgcactggtatcagcagaagccaggccaggcccctgtgctggtcgtctatgctgatagcgaccggc 

cctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccgg 

ggatgaggccgactattactgtcaggtgtgggatagtagtagttatcataattatgtcttcggaactgggaccaaggtcaccg 

tcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcag 

ctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttacca 

gctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaac 

acaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagctga 

gcagcctgagatctgaggacaccgccatgtattactgtgcgcgctactggggtttcggtgtttctgatcgttggggtcaaggt 

actctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgtt 

ccggactacgcttct [SEQ ID NO: 785] 

Amino Acid Sequence 

LPVLTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVLVVYADSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSYHNYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGASVKVSCKAS 

GYTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYAQKLQGRVTMTTDTS 

TSTAYMELSSLRSEDTAMYYCARYWGFGVSDRWGQGTLVTVSSTSGQAGQ 

HHHHHHGAYPYDVPDYAS [SEQ ID NO: 786] 

Table 174 

ET200-024 

DNA Sequence 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcaccggcagcagtggc 

agcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataacca 

aagaccctctggggtccccgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactga 

agactgaggacgaggctgactactactgtcagtcttatgacagcagcaatctttgggtgttcggcggagggaccaagctga 

ccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccagatg 

cagctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcacctt 

cagcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttgg 

tacagcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggag 

ctgagcagcctgagatctgaggacactgccgtgtattactgtgcgcgctacaactactactactacgattcttggggtcaagg 

tactctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgt 

tccggactacgcttct [SEQ ID NO: 787]
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Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTGSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNLWVFGGGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAQMQLVQSGAEVKKPGSSVKVSCK 

ASGGTFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADEST 

STAYMELSSLRSEDTAVYYCARYNYYYYDSWGQGTLVTVSSTSGQAGQHHH 

HHHGAYPYDVPDYAS [SEQ ID NO: 788] 

Table 175 

ET200-025 

DNA Sequence 

gacatccagatgacccagtctccatcctccctgtctgcatctgtaggagacagagtcaccatcacttgccgggcaagtcaga 

gcattagcagctatttaaattggtatcagcagaaaccagggaaagcccctaagctcctgatctatgctgcatccagtttgcaa 

agtggggtcccatcaaggttcagtggcagtggatctgggacagatttcactctcaccatcagcagtctgcaacctgaagattt 

tgcaacttactactgtcaacagagttacagtaccccattcactttcggccctgggaccaaagtggatatcaaacgttctagag 

gtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagctggtgcagtctgg 

ggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttcagcagctatgctatcag 

ctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttggtacagcaaactacgcac 

agaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggagctgagcagcctgagatc 

tgaggacaccgccatgtattactgtgcgcgctactggggttacgactcttacgatgaatggggtcaaggtactctggtgacc 

gtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttccggactacgc 

ttct [SEQ ID NO: 789] 

Amino Acid Sequence 

DIQMTQSPSSLSASVGDRVTITCRASQSISSYLNWYQQKPGKAPKLLIYAASSL 

QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQSYSTPFTFGPGTKVDIKRS 

RGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGSSVKVSCKASGGTFSS 

YAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTSTAYMELS 

SLRSEDTAMYYCARYWGYDSYDEWGQGTLVTVSSTSGQAGQHHHHHHGA 

YPYDVPDYAS [SEQ ID NO: 790] 

Table 176 

ET200-026
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DNA Sequence 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcaccggcagcagtggc 

agcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataacca 

aagaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactga 

agactgaggacgaggctgactactactgtcagtcttatgatagcagcaattgggtgttcggcggagggaccaagctgacc 

gtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtcca 

gctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttca 

gcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttggta 

cagcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggagct 

gagcagcctgagatctgaggacacggccgtgtattactgtgcgcgcaacaaccattactacaacgattactggggtcaagg 

tactctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgt 

tccggactacgcttct [SEQ ID NO: 791] 

Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTGSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNWVFGGGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGSSVKVSCKAS 

GGTFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTST 

AYMELSSLRSEDTAVYYCARNNHYYNDYWGQGTLVTVSSTSGQAGQHHHH 

HHGAYPYDVPDYAS [SEQ ID NO: 792] 

Table 177 

ET200-027 

DNA Sequence 

cagtctgtgttgacgcagccgccctcagtgtctggggccccagggcagggggtcaccatcccctgcactgggagcagct 

ccaacatcggggcaggttatgatgtacactggtaccagcagcttccagggacagcccccaaactcctcatctatggtaaca 

acaatcggccctcaggggtccctgaccgcttctctggctccaggtctggctcctcagcctccctggccatcactgggctcca 

ggctgaggatgaggctgattattactgccagtcctatgacagcagcctgagtgatgtggtattcggcggagggaccaaggt 

caccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgag 

gtccagctggtgcagtctggggctgaggtgaagaagcctggggctacagtgaaaatctcctgcaaggtttctggatacacc 

ttcaccgactactacatgcactgggtgcaacaggcccctggaaaagggcttgagtggatgggacttgttgatcctgaagat 

ggtgaaacaatatacgcagagaagttccagggcagagtcaccataaccgcggacacgtctacagacacagcctacatgg 

agctgagcagcctgagatctgaggacacggccgtgtattactgtgcgcgctactggtcttactctttcgactacctgtacatg
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ccggaaggtaacgattggtggggtcaaggtactctggtgaccgtctcctcaactagtggccaggccggccagcaccatca 

ccatcaccatggcgcatacccgtacgacgttccggactacgcttct [SEQ ID NO: 793] 

Amino Acid Sequence 

QSVLTQPPSVSGAPGQGVTIPCTGSSSNIGAGYDVHWYQQLPGTAPKLLIYGN 

NNRPSGVPDRFSGSRSGSSASLAITGLQAEDEADYYCQSYDSSLSDVVFGGGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGATVKISCKV 

SGYTFTDYYMHWVQQAPGKGLEWMGLVDPEDGETIYAEKFQGRVTITADTS 

TDTAYMELSSLRSEDTAVYYCARYWSYSFDYLYMPEGNDWWGQGTLVTVS 

STSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 794] 

Table 178 

ET200-028 

DNA Sequence 

cagtctgtgttgactcagccacccgcagcgtctgggacccccggacagagagtcaccatctcttgttctgggggcgtctcc 

aacatcgggagtggtgctctaaattggtaccagcaactcccaggaacggcccccaaactcctcatctatagttacaatcagc 

ggccctcaggggtctctgaccgattctctggctccaggtctgccacctcagcctccctggccatcagtgggctccagtctga 

ggatgaggctgattattactgtgcaacctgggatgatagtgtgaatggttgggtgttcggcggagggaccaagctgaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtccag 

ctggtacagtctggagctgaggtgaagaagcctggggattcagtgaaggtctcctgcaagccttctggttacaattttctcaa 

ctatggtatcaactgggtgcgacaggcccctggacaagggcttgagtggatgggatggattagcacttacaccggtaacac 

aaactatgcacagaagctgcagggcagagtcaccttcaccacagacacatccacgagcacagcctacatggagatgagg 

agcctgagatctgacgacacggccgtgtattactgtgcgcgcgacctgtactactacgaaggtgttgattactggggtcaag 

gtactctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgac 

gttccggactacgcttct [SEQ ID NO: 795] 

Amino Acid Sequence 

QSVLTQPPAASGTPGQRVTISCSGGVSNIGSGALNWYQQLPGTAPKLLIYSYN 

QRPSGVSDRFSGSRSATSASLAISGLQSEDEADYYCATWDDSVNGWVFGGGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGDSVKVSCKP 

SGYNFLNYGINWVRQAPGQGLEWMGWISTYTGNTNYAQKLQGRVTFTTDTS 

TSTAYMEMRSLRSDDTAVYYCARDLYYYEGVDYWGQGTLVTVSSTSGQAG 

QHHHHHHGAYPYDVPDYAS [SEQ ID NO: 796]
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Table 179 

ET200-029 

DNA Sequence 

caggctgtgctgactcagccaccctcagtgtcagtggccccaggaaagacggccagggttacctgtgggggaaacaaca 

ttggaagtgaaagtgtgcactggtaccagcagaagccaggccaggcccctgtgttggtcatctattatgataccgaccggc 

cctcagggatccctgagcgattctctggctcccactctgggaccacggccaccctgaccatcagcagggtcgaagccgg 

ggatgaggccgactattactgtcaggtgtgggatagtagtagggatcatgtggtattcggcggagggaccaagctgaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcag 

ctggtgcagtctgggggaggcgtggtccagcctgggaggtccctgagactctcctgtgcggcctctggattcaccttcagt 

agctatgctatgcactgggtccgccaggctccaggcaagggactggagtgggtggcagttatatcatatgatggaagcaat 

aaatactacgcagactccgtgaagggcctattcaccatctccagagacaattccaagaacacgctgtatctgcaaatgaaca 

gcctgagagctgaggacacggccgtgtattactgtgcgcgctcttacttcacttctggtttctacgattactggggtcaaggta 

ctctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttc 

cggactacgcttct [SEQ ID NO: 797] 

Amino Acid Sequence 

QAVLTQPPSVSVAPGKTARVTCGGNNIGSESVHWYQQKPGQAPVLVIYYDTD 

RPSGIPERFSGSHSGTTATLTISRVEAGDEADYYCQVWDSSRDHVVFGGGTKL 

TVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGGGVVQPGRSLRLSCAASG 

FTFSSYAMHWVRQAPGKGLEWVAVISYDGSNKYYADSVKGLFTISRDNSKN 

TLYLQMNSLRAEDTAVYYCARSYFTSGFYDYWGQGTLVTVSSTSGQAGQHH 

HHHHGAYPYDVPDYAS [SEQ ID NO: 798] 

Table 180 

ET200-030 

DNA Sequence 

cagtctgtcgtgacgcagccgccctcagtgtctggggccccagggcagagggtcaccatctcctgcactgggagcagttc 

caacatcggggcaggttatgatgtaaattggtatcagcagtttccaggaacagcccccaaactcctcatctatggtaacagc 

aatcggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcactgggctccag 

gctgaggatgaggctgattattactgccagtcctatgacagcagcctgagtggctcttatgtcttcggaactgggaccaaggt 

caccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaga 

tgcagctggtgcagtctggggctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttccggatacacc 

ctcactgaattatccatgcactgggtgcgacaggctcctggaaaagggcttgagtggatgggaggttttgatcctgaagatg
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gtgaaacaatctacgcacagaagttccagggcagagtcaccatgaccgaggacacatctacagacacagcctacatgga 

gctgagcagcctgagatctgaggacactgccgtgtattactgtgcgcgcatgtcttctatgtactacgattggggtcaaggta 

ctctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttc 

cggactacgcttct [SEQ ID NO: 799] 

Amino Acid Sequence 

QSVVTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVNWYQQFPGTAPKLLIYGN 

SNRPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSGSYVFGTG 

TKVTVLGSRGGGGSGGGGSGGGGSLEMAQMQLVQSGAEVKKPGASVKVSC 

KASGYTLTELSMHWVRQAPGKGLEWMGGFDPEDGETIYAQKFQGRVTMTE 

DTSTDTAYMELSSLRSEDTAVYYCARMSSMYYDWGQGTLVTVSSTSGQAGQ 

HHHHHHGAYPYDVPDYAS [SEQ ID NO: 800] 

Table 181 

ET200-031 

DNA Sequence 

tcctatgtgctgactcagccaccctcagtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacatt 

ggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccctgtgctggtcatctattatgatagcgaccggcc 

ctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccggg 

gatgaggccgactattactgtcaggtgtgggatagtagtagtgattatgtcttcggaactgggaccaaggtcaccgtcctag 

gttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagctggt 

ggagactgggggaggcttggtcaagcctggagggtccctgagactctcctgtgcagcctctggattcaccgtcagtgacta 

ctacatgagctggatccgccaggctccagggaagggcctggagtggatttcatacattagtggtagtggtaatagcatatac 

tacgcagactctgtgaagggccgattcaccatctccagggacaacgccaagaactcactggatctgcaaatgaccagcct 

gagagccgaggacacggccgtatattactgtgcgcgctctactaaattcgattactggggtcaaggtactctggtgaccgtc 

tcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttccggactacgcttct 

[SEQ ID NO: 801] 

Amino Acid Sequence 

SYVLTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVLVIYYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDYVFGTGTKVT 

VLGSRGGGGSGGGGSGGGGSLEMAEVQLVETGGGLVKPGGSLRLSCAASGF 

TVSDYYMSWIRQAPGKGLEWISYISGSGNSIYYADSVKGRFTISRDNAKNSLD 

LQMTSLRAEDTAVYYCARSTKFDYWGQGTLVTVSSTSGQAGQHHHHHHGA
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YPYDVPDYAS [SEQ ID NO: 802] 

Table 182 

ET200-032 

DNA Sequence 

ctgcctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacgtcggaagttacactgtaaactggtaccggcaactcccaggaacggcccccacactcctcatctataataataatcagc 

ggccctcaggggtccctgaccgattctctgactccaagtctggcacctcggcctccctgaccattagtgggctccagcctga 

ggatgaggctgattattattgtgcagcatgggatgacaggctgggtggttatgtcttcggaactgggaccaaggtcaccgtc 

ctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagct 

ggtgcagtctggagcagaggtgaaaaagccgggggagtctctgaagatctcctgtaagggttctggatacagctttaccaa 

ctactggatcggctgggtgcgccagatgcccgggaaaggcctggagtggatggggatcatctatcctggtgactctgatac 

cagatacagcccgtccttccaaggccaggtcaccatctcagccgacaagtccatcagcaccgcctacctacagtggagca 

gcctgaaggcctcggacaccgccatgtattactgtgcgcgctctactggttcttctcatatgtctgatgaatggggtcaaggta 

ctctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttc 

cggactacgcttct [SEQ ID NO: 803] 

Amino Acid Sequence 

LPVLTQPPSASGTPGQRVTISCSGSSSNVGSYTVNWYRQLPGTAPTLLIYNNN 

QRPSGVPDRFSDSKSGTSASLTISGLQPEDEADYYCAAWDDRLGGYVFGTGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGESLKISCKG 

SGYSFTNYWIGWVRQMPGKGLEWMGIIYPGDSDTRYSPSFQGQVTISADKSIS 

TAYLQWSSLKASDTAMYYCARSTGSSHMSDEWGQGTLVTVSSTSGQAGQH 

HHHHHGAYPYDVPDYAS [SEQ ID NO: 804] 

Table 183 

ET200-033 

DNA Sequence 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcaccggcagcagtggc 

agcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataacca 

aagaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactga 

agactgaggacgaggctgactactactgtcagtcttatgatagcagcaatcattgggtgttcggcggagggaccaagctga 

ccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaagtg
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cagctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatggtgggtccttc 

agtggttactactggagctggatccgccagcccccagggaaggggctggagtggattggggagatcactcatagtggaa 

ggtccaactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctga 

gctctgtgaccgccgcggacacggccgtgtattactgtgcgcgctcttctatcatgtctgattactggggtcaaggtactctg 

gtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttccgga 

ctacgcttct [SEQ ID NO: 805] 

Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTGSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNHWVFGGGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAQVQLQQWGAGLLKPSETLSLTCAV 

YGGSFSGYYWSWIRQPPGKGLEWIGEITHSGRSNYNPSLKSRVTISVDTSKNQ 

FSLKLSSVTAADTAVYYCARSSIMSDYWGQGTLVTVSSTSGQAGQHHHHHH 

GAYPYDVPDYAS [SEQ ID NO: 806] 

Table 184 

ET200-034 

DNA Sequence 

cagtctgtgttgacgcagccgccctcagtgtctggggccccagggcagagggtcaccatctcctgcactgggagcacctc 

caacatcggggcaggttatgatgtacactggtaccagcagcttccaggaacagcccccaaactcctcatcaacaataacag 

gaatcggccctcaggggtccctgaccgattctctggctccaagtctggcacgtcagccaccctgggcatcaccggactcc 

agactggggacgaggccgattattactgcggaacatgggatggcagcctgactggtgcagtgttcggcggagggaccaa 

gctgaccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccg 

aggtccagctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcatgcaaggcttctggaggc 

accttcagcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatc 

tttggtacagcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacat 

ggagctgagcagcctgagatctgaggacacggccgtgtattactgtgcgcgcggttctgctctggaccattacgatcgttg 

gggtcaaggtactctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacc 

cgtacgacgttccggactacgcttct [SEQ ID NO: 807] 

Amino Acid Sequence 

QSVLTQPPSVSGAPGQRVTISCTGSTSNIGAGYDVHWYQQLPGTAPKLLINNN 

RNRPSGVPDRFSGSKSGTSATLGITGLQTGDEADYYCGTWDGSLTGAVFGGG 

TKLTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGSSVKVSCK
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ASGGTFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADEST 

STAYMELSSLRSEDTAVYYCARGSALDHYDRWGQGTLVTVSSTSGQAGQHH 

HHHHGAYPYDVPDYAS [SEQ ID NO: 808] 

Table 185 

ET200-035 

DNA Sequence 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggca 

gcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataaccaa 

agaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactgaa 

gactgaggacgaggctgactactactgtcagtcttatgatagcaccaattgggtgttcggcggagggaccaagctgaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcag 

ctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttcag 

cagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttggtac 

agcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggagctg 

agcagcctgagatctgaggacactgccgtgtattactgtgcgcgctacaactactacttcaacgattactggggtcaaggta 

ctctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttc 

cggactacgcttct [SEQ ID NO: 809] 

Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSTNWVFGGGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGSSVKVSCKAS 

GGTFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTST 

AYMELSSLRSEDTAVYYCARYNYYFNDYWGQGTLVTVSSTSGQAGQHHHH 

HHGAYPYDVPDYAS [SEQ ID NO: 810] 

Table 186 

ET200-037 

DNA Sequence 

tcctatgtgctgactcagccaccctcagtgtcagtggccccaggaaagacggccaggattacctgtgggggaaacaacatt 

ggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccctgtgctggtcatctattatgatagcgaccggcc 

ctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccggg
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gatgaggccgactattactgtcaggtgtgggatagtagtagtgatcatccttatgtcttcggaactgggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccagatgcag 

ctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttacca 

gctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaac 

acaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagctga 

ggagcctgagatctgacgacactgccgtgtattactgtgcgcgctctatgttcggtgctcatgattcttggggtcaaggtactc 

tggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttccg 

gactacgcttct [SEQ ID NO: 811] 

Amino Acid Sequence 

SYVLTQPPSVSVAPGKTARITCGGNNIGSKSVHWYQQKPGQAPVLVIYYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHPYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAQMQLVQSGAEVKKPGASVKVSCKA 

SGYTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYAQKLQGRVTMTTDT 

STSTAYMELRSLRSDDTAVYYCARSMFGAHDSWGQGTLVTVSSTSGQAGQH 

HHHHHGAYPYDVPDYAS [SEQ ID NO: 812] 

Table 187 

ET200-038 

DNA Sequence 

cagtctgtgttgacgcagccgccctcagtgtctggggccccagggcagagggtcaccatctcctgcactgggagcagctc 

caacatcggggcaggttttgatgtacactggtaccagctacttccaggaacagcccccaaactcctcatctatgctaacagc 

aatcggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcactgggctcctgg 

ctgaggatgaggctgattattactgccagtcctatgacagcagcctgagtggtgtggtattcggcggagggaccaagctga 

ccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtg 

cagctggtgcaatctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttc 

agcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttggt 

acagcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggag 

ctgagcagcctgagatctgaggacactgccgtgtattactgtgcgcgcggtgcttctttcgaccgtcatgataactggggtca 

aggtactctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacg 

acgttccggactacgcttct [SEQ ID NO: 813] 

Amino Acid Sequence 

QSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGFDVHWYQLLPGTAPKLLIYANS
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NRPSGVPDRFSGSKSGTSASLAITGLLAEDEADYYCQSYDSSLSGVVFGGGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGSSVKVSCKAS 

GGTFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTST 

AYMELSSLRSEDTAVYYCARGASFDRHDNWGQGTLVTVSSTSGQAGQHHH 

HHHGAYPYDVPDYAS [SEQ ID NO: 814] 

Table 188 

ET200-039 

DNA Sequence 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggca 

gcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagttcccccaccactgtgatctatgaggataaccaaa 

gaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactgaag 

actgaggacgaggctgactactactgtcagtcttatgatagcagcaattgggtgttcggcggagggaccaagctgaccgtc 

ctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtccagct 

ggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttcagca 

gctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttggtacag 

caaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggagctgag 

cagcctgagatctgaggacacggccgtgtattactgtgcgcgctctaactactactacaacgattactggggtcaaggtact 

ctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttcc 

ggactacgcttct [SEQ ID NO: 815] 

Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSSPTTVIYEDNQ 

RPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNWVFGGGTKLT 

VLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGSSVKVSCKASGG 

TFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTSTAY 

MELSSLRSEDTAVYYCARSNYYYNDYWGQGTLVTVSSTSGQAGQHHHHHH 

GAYPYDVPDYAS [SEQ ID NO: 816] 

Table 189 

ET200-040 

DNA Sequence 

cagtctgtgttgacgcagccgccctcagtgtctggggccccagggcagagggtcaccatctcctgcactgggagcagctc
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caacatcggggcaggttatgatgtacactggtaccagcagcttccaggaacagcccccaaactcctcatctatggtaacag 

caatcggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcactgggctcca 

ggctgaggatgaggctgattattactgccagtcctatgacagcagcctgagtggttatgtcttcggaactgggaccaaggtc 

accgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggt 

gcagctggtgcagtctggggctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggtttccggatacaccc 

tcactgaattatccatgcactgggtgcgacaggctcctggaaaagggcttgagtggatgggaggttttgatcctgaagatgg 

tgaaacaatctacgcacagaagttccagggcagagtcaccatgaccgaggacacatctacagacacagcctacatggag 

ctgagcagcctgagatctgaggacactgccgtgtattactgtgcgcgctactctggtgtttactacgattggggtcaaggtac 

tctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttcc 

ggactacgcttct [SEQ ID NO: 817] 

Amino Acid Sequence 

QSVLTQPPSVSGAPGQRVTISCTGSSSNIGAGYDVHWYQQLPGTAPKLLIYGN 

SNRPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSLSGYVFGTGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGASVKVSCK 

VSGYTLTELSMHWVRQAPGKGLEWMGGFDPEDGETIYAQKFQGRVTMTED 

TSTDTAYMELSSLRSEDTAVYYCARYSGVYYDWGQGTLVTVSSTSGQAGQH 

HHHHHGAYPYDVPDYAS [SEQ ID NO: 818] 

Table 190 

ET200-041 

DNA Sequence 

aattttatgctgactcagccccactctgtgtcggggtctccggggaagacggtaaccatctcctgcaccggcagcagtggc 

agcattgccgacaactttgtgcagtggtaccagcagcgcccgggcggtgtccccaccactgtgatctttaatgatgacgaa 

agaccctctggcgtccctgatcggttctctggctccatcgacacctcctccaattctgcctccctcaccatctctggactgaag 

actgaggacgaggctgactactactgtcagtcttatgataataataatcgaggggtgttcggcggagggaccaagctgacc 

gtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtcca 

gctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttca 

gcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatgaaccctaacagtggt 

aacacaggctatgcacagaagttccagggcagagtcaccatgaccaggaacacctccataagcacagcctacatggagc 

tgagcaacctgagatctgaggacacggccgtgtattactgtgcgcgctactactcttacggttacgattggggtcaaggtact 

ctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttcc 

ggactacgcttct [SEQ ID NO: 819]
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Amino Acid Sequence 

NFMLTQPHSVSGSPGKTVTISCTGSSGSIADNFVQWYQQRPGGVPTTVIFNDD 

ERPSGVPDRFSGSIDTSSNSASLTISGLKTEDEADYYCQSYDNNNRGVFGGGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGSSVKVSCKA 

SGGTFSSYAISWVRQAPGQGLEWMGWMNPNSGNTGYAQKFQGRVTMTRNT 

SISTAYMELSNLRSEDTAVYYCARYYSYGYDWGQGTLVTVSSTSGQAGQHH 

HHHHGAYPYDVPDYAS [SEQ ID NO: 820] 

Table 191 

ET200-042 

DNA Sequence 

cagtctgtcgtgacgcagccgccctcagtgtctggggccccagggcagacggtcaccatctcctgcactgggggcagct 

ccaacatcgggacaggttattttgtaaattggtaccagcaggttccaggaaaagcccccaaactcctcatcctgggtaacaa 

taatcggccctcgggggtccctgaccgactctccggctccacgtccggcacctcagcctccctggccatcactgggctcca 

ggctgaggatgagggtacttattactgccagtcctatgacagcagcctgagtggttatgtcttcggaactgggaccaaggtc 

accgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggt 

acagctgcagcagtcaggtccaggactggtgaagccctcgcagaccctctcactcacctgtggcatctccggggacagtg 

tctctaccaacagtgttgcttggcactggatcaggcagtccccatcgagaggccttgagtggctgggaaggacatactaca 

ggtccaagtggtctaatgactatggagtatctgtgaaaagtcgaatcaccatcatcccagacacatccaagaaccagttctcc 

ctgcagctgaactctgtgactcccgaggacacggctgtgtattactgtgcgcgctcttcttcttggtaccagatcttcgattact 

ggggtcaaggtactctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatac 

ccgtacgacgttccggactacgcttct [SEQ ID NO: 821] 

Amino Acid Sequence 

QSVVTQPPSVSGAPGQTVTISCTGGSSNIGTGYFVNWYQQVPGKAPKLLILGN 

NNRPSGVPDRLSGSTSGTSASLAITGLQAEDEGTYYCQSYDSSLSGYVFGTGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAQVQLQQSGPGLVKPSQTLSLTCGIS 

GDSVSTNSVAWHWIRQSPSRGLEWLGRTYYRSKWSNDYGVSVKSRITIIPDTS 

KNQFSLQLNSVTPEDTAVYYCARSSSWYQIFDYWGQGTLVTVSSTSGQAGQ 

HHHHHHGAYPYDVPDYAS [SEQ ID NO: 822] 

Table 192 

ET200-043
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DNA Sequence 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcaccggcagcagcgac 

agcatagccaacaactatgttcagtggtaccagcagcgcccgggcagtgcccccaccaatgtgatctacgaagatgtcca 

aagaccctctggggtccctgatcggttctctgggtccatcgacagctcctccaactctgcctccctcaccatctctggactga 

agactgaggacgaggctgtctactattgtcagtcttatcatagcgacaatcgttgggtgttcggcggcgggaccaagctgac 

cgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgc 

agctggtggagtctgggggaggcttggtacagcctggggggtccctgagactctcctgtgcagcctctggattcacctttag 

cagctatgccatgagctgggtccgccaggctccagggaaggggctggagtgggtctcagctattagtggtagtggtggta 

gcacatactacgcagactccgtgaagggccggttcaccatctccagagacaattccaagaacacgctgtatctgcaaatga 

acagcctgagagccgaggacacggccgtatattactgtgcgcgctctggtgcttactgggactactctgtttacgatgaatg 

gggtcaaggtactctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacc 

cgtacgacgttccggactacgcttct [SEQ ID NO: 823] 

Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTGSSDSIANNYVQWYQQRPGSAPTNVIYEDV 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEAVYYCQSYHSDNRWVFGGGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVESGGGLVQPGGSLRLSCAA 

SGFTFSSYAMSWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDNSK 

NTLYLQMNSLRAEDTAVYYCARSGAYWDYSVYDEWGQGTLVTVSSTSGQA 

GQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 824] 

Table 193 

ET200-044 

DNA Sequence 

cagtctgtgttgactcagccaccctcagtgtccgtgtccccaggacagacagccaccatcgcctgttctggacataaattgg 

gggataaatatgcttcctggtatcagcagaagtcgggccagtcccctgtgttgatcatctatcaggataataagcggccctca 

gggattcctgagcgattctctggctccaactctgggaacacagccactctgaccatcagcgggacccaggctctggatgag 

gctgactattattgtcaggcgtgggacagtagtacttatgtggcattcggcggagggaccaagctgaccgtcctaggttcta 

gaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcagctgcaggagt 

ccggcccaggactggtgaagccttcggagaccctgtccctcacctgcgttgtctctggtggctccatcagcagtagtaactg 

gtggagctgggtccgccagcccccagggaaggggctggagtggattggggaaatctatcatagtgggagccccaactac 

aacccatccctcaagagtcgagtcaccatatcagtagacaagtccaagaaccagttctccctgaagctgagctctgtgacc 

gccgcggacacggccgtgtattactgtgcgcgcatgactactcatactttcggttacgatgcttggggtcaaggtactctggt
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gaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttccggact 

acgettet [SEQ ID NO: 825] 

Amino Acid Sequence 

QSVLTQPPSVSVSPGQTATIACSGHKLGDKYASWYQQKSGQSPVLIIYQDNKR 

PSGIPERFSGSNSGNTATLTISGTQALDEADYYCQAWDSSTYVAFGGGTKLTV 

LGSRGGGGSGGGGSGGGGSLEMAQVQLQESGPGLVKPSETLSLTCVVSGGSI 

SSSNWWSWVRQPPGKGLEWIGEIYHSGSPNYNPSLKSRVTISVDKSKNQFSLK 

LSSVTAADTAVYYCARMTTHTFGYDAWGQGTLVTVSSTSGQAGQHHHHHH 

GAYPYDVPDYAS [SEQ ID NO: 826] 

Table 194 

ET200-045 

DNA Sequence 

cagcctgtgctgactcagccaccctcagtgtcagtggccccaggaaagacggccacgattacttgtgggggaaacaacat 

tggaagtgaaagtgtgcactggtaccaccagaagccaggccaggcccctgtgttggtcatctatgatgatgccggccggc 

cctcagggatccctgagcgattcactggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccgg 

ggatgaggccgactattactgtcaggtgtgggacagaaatagtgctcagtttgtcttcggacctgggaccaaggtcaccgtc 

ctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtccagct 

ggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttaccag 

ctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaaca 

caaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagctgag 

gagcctgagatctgacgacacggccgtgtattactgtgcgcgcggtgttcatctggattggtggggtcaaggtactctggtg 

accgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttccggacta 

cgcttct [SEQ ID NO: 827] 

Amino Acid Sequence 

QPVLTQPPSVSVAPGKTATITCGGNNIGSESVHWYHQKPGQAPVLVIYDDAG 

RPSGIPERFTGSNSGNTATLTISRVEAGDEADYYCQVWDRNSAQFVFGPGTKV 

TVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGASVKVSCKASG 

YTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYAQKLQGRVTMTTDTSTS 

TAYMELRSLRSDDTAVYYCARGVHLDWWGQGTLVTVSSTSGQAGQHHHHH 

HGAYPYDVPDYAS [SEQ ID NO: 828]
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Table 195 

ET200-069 

DNA Sequence 

cagtctgtcgtgacgcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaattatgtatactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccggtccg 

aggatgaggctgattattactgtgcagcatgggatgacagcctgagtggttatgtcttcggaactgggaccaagctgaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcag 

ctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatggtgggtccttcagtg 

gttactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatcaatcatagtggaagcac 

caactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgagctct 

gtgaccgccgcggacacggccgtgtattactgtgcgcgcctgtacgaaggtggttaccatggttggggttcttggctgtctt 

ctgattcttggggtcaaggtactctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatgg 

cgcatacccgtacgacgttccggactacgcttct [SEQ ID NO: 829] 

Amino Acid Sequence 

QSVVTQPPSASGTPGQRVTISCSGSSSNIGSNYVYWYQQLPGTAPKLLIYSNN 

QRPSGVPDRFSGSKSGTSASLAISGLRSEDEADYYCAAWDDSLSGYVFGTGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAQVQLQQWGAGLLKPSETLSLTCAV 

YGGSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLKSRVTISVDTSKNQ 

FSLKLSSVTAADTAVYYCARLYEGGYHGWGSWLSSDSWGQGTLVTVSSTSG 

QAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 830] 

Table 196 

ET200-078 

DNA Sequence 

cagtctgtgttgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgaggctgattattactgtgcagcatgggatgacagcctgaatggttattgggtgttcggcggagggaccaagctga 

ccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtg 

cagctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatggtgggtccttc 

agtggttactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatcaatcatagtggaa
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gcaccaactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctga 

gctctgtgaccgccgcggacacggctgtgtattactgtgcgcgcgaaggggcatttgatgcttttgatatctggggccaagg 

gacaatggtcaccgtctcttcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacg 

ttccggactacgcttct [SEQ ID NO: 831] 

Amino Acid Sequence 

QSVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNQ 

RPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYWVFGGGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAQVQLQQWGAGLLKPSETLSLTCAV 

YGGSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLKSRVTISVDTSKNQ 

FSLKLSSVTAADTAVYYCAREGAFDAFDIWGQGTMVTVSSTSGQAGQHHHH 

HHGAYPYDVPDYAS [SEQ ID NO: 832] 

Table 197 

ET200-079 

DNA Sequence 

tcctatgagctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaattatgtatactggtaccagcagctcccaggaacggcccccaaactcttcatctataggaataatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccggtccg 

aggatgaggctgattattactgtgcagcatgggatgacagcctgagtggttatctcttcggaactgggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcag 

ctggtggagtctgggggaggcttggtacagcctggcaggtccctgagactctcctgtgcagcctctggattcacctttgatg 

attatgccatgcactgggtccggcaagctccagggaagggcctggagtgggtctcaggtattagttggaatagtggtagca 

taggctatgcggactctgtgaagggccgattcaccatctccagagacaacgccaagaactccctgtatctgcaaatgaaca 

gtctgagagctgaggacacggccttgtattactgtgcaaatggcgactccaactactactacggtatggacgtctggggcca 

agggaccacggtcaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtac 

gacgttccggactacgcttct [SEQ ID NO: 833] 

Amino Acid Sequence 

SYELTQPPSASGTPGQRVTISCSGSSSNIGSNYVYWYQQLPGTAPKLFIYRNNQ 

RPSGVPDRFSGSKSGTSASLAISGLRSEDEADYYCAAWDDSLSGYLFGTGTKV 

TVLGSRGGGGSGGGGSGGGGSLEMAEVQLVESGGGLVQPGRSLRLSCAASG 

FTFDDYAMHWVRQAPGKGLEWVSGISWNSGSIGYADSVKGRFTISRDNAKN 

SLYLQMNSLRAEDTALYYCANGDSNYYYGMDVWGQGTTVTVSSTSGQAGQ
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HHHHHHGAYPYDVPDYAS [SEQ ID NO: 834] 

Table 198 

ET200-081 

DNA Sequence 

cagtctgccctgactcagcctgcctccgtgtccgggtctcctggacagtcgatcaccatctcctgcactggaaccagcagtg 

acattggtggttataactatgtctcctggtaccaacaacacccaggcaaagcccccaaactcatgatttatgatgtcagtaatc 

ggccctcaggggtttctaatcgcttctctggctccaagtctggcaacacggcctccctgaccatctctgggctccaggctga 

ggacgaggctgattattactgcatctcatatacacgcacctggaacccctatgtcttcgggagtgggaccaaggtcaccgtc 

ctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagct 

ggtgcagtctgggggaggcgtggtacagcctggggggtccctgagactctcctgtgcagcctctggattcacctttgatgat 

tatgccatgcactgggtccgtcaagctccagggaagggtctggagtgggtctctcttattagtggggatggtggtagcacat 

actatgcagactctgtgaagggccgattcaccatctccagagacaacagcaaaaactccctgtatctgcaaatgaacagtct 

gagaactgaggacaccgccttgtattactgtgcaaaagatcgggcagcagctggctactactactacggtatggacgtctg 

gggccaagggaccacggtcaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatac 

ccgtacgacgttccggactacgcttct [SEQ ID NO: 835] 

Amino Acid Sequence 

QSALTQPASVSGSPGQSITISCTGTSSDIGGYNYVSWYQQHPGKAPKLMIYDV 

SNRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCISYTRTWNPYVFGSGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGGGVVQPGGSLRLSCAA 

SGFTFDDYAMHWVRQAPGKGLEWVSLISGDGGSTYYADSVKGRFTISRDNS 

KNSLYLQMNSLRTEDTALYYCAKDRAAAGYYYYGMDVWGQGTTVTVSSTS 

GQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 836] 

Table 199 

ET200-097 

DNA Sequence 

ctgcctgtgctgactcagccaccctcagtgtccgtgtccccaggacagacagccatcatcacctgctctggagataaattgg 

gggaaaaatatgtttcctggtatcagcagaagccaggccagtcccctgtactggtcatcgatcaagataccaggaggccct 

cagggatccctgagcgattctctggctccaactctgggaccacagccactctgaccatcagcgggacccaggctatggat 

gaggctgactattactgtcaggcgtgggacaggggtgtggtattcggcggagggaccaagctgaccgtcctaggttctag 

aggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagctggtggagtct
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gggggagacttggtacagcctggcaggtccctgagactctcctgtgcagcctctggattcacctttaatgattatgccatgca 

ctgggtccggcaagctccagggaagggcctggagtgggtctcaggtattagttggagtggtaataacataggctatgcgg 

actctgtgaagggccgattcaccatctccagagacaacgccaagaactccctgtatctgcaaatgaacagtctgagagctg 

aggacacggccttgtattactgtgcaaaagatagtatacggtatggcatcacctggggaggttttgactactggggccaggg 

aaccctggtcaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacg 

ttccggactacgcttct [SEQ ID NO: 837] 

Amino Acid Sequence 

LPVLTQPPSVSVSPGQTAIITCSGDKLGEKYVSWYQQKPGQSPVLVIDQDTRR 

PSGIPERFSGSNSGTTATLTISGTQAMDEADYYCQAWDRGVVFGGGTKLTVL 

GSRGGGGSGGGGSGGGGSLEMAEVQLVESGGDLVQPGRSLRLSCAASGFTF 

NDYAMHWVRQAPGKGLEWVSGISWSGNNIGYADSVKGRFTISRDNAKNSLY 

LQMNSLRAEDTALYYCAKDSIRYGITWGGFDYWGQGTLVTVSSTSGQAGQH 

HHHHHGAYPYDVPDYAS [SEQ ID NO: 838] 

Table 200 

ET200-098 

DNA Sequence 

cagcctgtgctgactcagccaccctcggtgtccaagggcttgagacagaccgccacactcacctgcactgggaacagca 

acaatgttggcaacctaggagtagcttggctgcagcagcaccagggccaccctcccaaactcctatcctacaggaataaca 

accggccctcagggatctcagagagattatctgcatccaggtcaggaaacacagcctccctgaccattactggactccagc 

ctgaggacgaggctgactattactgctcagcatgggacagtagcctcagtgcttgggtgttcggcggagggaccaagctg 

accgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggt 

gcagctggtggagtctgggggagtcgtggtacagcctggggggtccctgagactctcctgtgcagcctctggattcaccttt 

gatgattatgccatgcactgggtccgtcaagctccggggaagggtctggagtgggtctctcttattaattgggatggtggtag 

cacctactatgcagactctgtgaagggtcgattcaccatctccagagacaacagcaaaaactccctgtatctgcaaatgaac 

agtctgagagctgaggacaccgccttgtattactgtgcaaaagggatgggcctgagggcgtttgactactggggccaggg 

aaccctggtcaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacg 

ttccggactacgcttct [SEQ ID NO: 839] 

Amino Acid Sequence 

QPVLTQPPSVSKGLRQTATLTCTGNSNNVGNLGVAWLQQHQGHPPKLLSYR 

NNNRPSGISERLSASRSGNTASLTITGLQPEDEADYYCSAWDSSLSAWVFGGG 

TKLTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVESGGVVVQPGGSLRLSCA
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ASGFTFDDYAMHWVRQAPGKGLEWVSLINWDGGSTYYADSVKGRFTISRDN 

SKNSLYLQMNSLRAEDTALYYCAKGMGLRAFDYWGQGTLVTVSSTSGQAG 

QHHHHHHGAYPYDVPDYAS [SEQ ID NO: 840] 

Table 201 

ET200-099 

DNA Sequence 

cagtctgtgttgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcctgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaatgatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtccggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgaggctgattattactgtgcttcatgggatgacagcctgaatggccgttatgtcttcggaactgggaccaaggtcacc 

gtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtcca 

gctggtacagtctggggctgaggtgaggaagcctggggcctcagtgaaggtttcctgcaagacttctggatacaccttcag 

ttggtatgctatacattgggtgcgccaggcccccggacaaaggcttgagtggatgggatggatcaacgctggcaatggaa 

acacaaaatattcacagaaatttcagggcagagtcagtcttaccagggacacatccgcgagcacagcctacatggagctg 

agcagcctgagatctgatgacacggctgtgtattactgtgcgagacccgataattatggttcgggtggggatgtttttgatatc 

tggggccaagggacaatggtcaccgtctcttcaactagtggccaggccggccagcaccatcaccatcaccatggcgcata 

cccgtacgacgttccggactacgcttct [SEQ ID NO: 841] 

Amino Acid Sequence 

QSVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNDQ 

RPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCASWDDSLNGRYVFGTGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVRKPGASVKVSCK 

TSGYTFSWYAIHWVRQAPGQRLEWMGWINAGNGNTKYSQKFQGRVSLTRD 

TSASTAYMELSSLRSDDTAVYYCARPDNYGSGGDVFDIWGQGTMVTVSSTS 

GQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 842] 

Table 202 

ET200-100 

DNA Sequence 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggca 

gcattgccagcaactttgtgcagtggtaccagcagcgcccgggcagtgcccccacccctatgatctatgaggataacaaca 

gaccccctggggtccctgatcggttctctgcctccgtcgacagctcctccaactctgcctccctcaccatctctggactgaag
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actgaggacgaggctgactactactgtcagtcttatgataccagcaatgtggtattcggcggggggaccaagctgaccgtc 

ctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagct 

ggtggagtctgggggaggcttggtacagcctggagggtccctgagactctcctgtgcagcctctggattcaccttcagtagt 

tatgaaatgaactgggtccgccaggctccagggaaggggctggagtgggtttcatacattagtagtagtggtagtaccatat 

actacgcagactctgtgaagggccgattcaccatctccagagacaacgccaagaactcactgtatctgcaaatgaacagcc 

tgagagccgaggacacggctgtttattactgtgcacgctgggactacggtatggacgtctggggccaagggaccacggtc 

accgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttccggacta 

egettet [SEQ ID NO: 843] 

Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNFVQWYQQRPGSAPTPMIYEDN 

NRPPGVPDRFSASVDSSSNSASLTISGLKTEDEADYYCQSYDTSNVVFGGGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVESGGGLVQPGGSLRLSCAAS 

GFTFSSYEMNWVRQAPGKGLEWVSYISSSGSTIYYADSVKGRFTISRDNAKNS 

LYLQMNSLRAEDTAVYYCARWDYGMDVWGQGTTVTVSSTSGQAGQHHHH 

HHGAYPYDVPDYAS [SEQ ID NO: 844] 

Table 203 

ET200-101 

DNA Sequence 

caggctgtgctgactcagccaccctcagcgtctggggcccccgggcagagggtcaccgtctcttgttctggaagcaactc 

caacatcggaagtaactacgttaactggtaccagcagttcccaggaacggcccccaaactcctcatgtatagtagtagtcag 

cggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccactctg 

aggatgaggctgattattactgtgctacatgggatgacagcctgaatgcttgggtgttcggcggagggaccaagctgaccg 

tcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtccag 

ctggtgcagtctggggctgaggtgaggaagcctggggcctcagtgaaggtttcctgcaagacttctggatacaccttcactt 

ggtatgctatacattgggtgcgccaggcccccggacaaaggcttgagtggatgggatggatcaacgctggcagtggaaa 

cacaaaatattcacagaaatttcagggcagagtcacccttaccagggacacatccgcgagcacagcgtacatggagctga 

gcagcctgagatctgatgacacggctgtgtattactgtgcgagacccaataactatggttcgggtggggatgtttttgatatct 

ggggccaagggacaatggtcaccgtctcttcaactagtggccaggccggccagcaccatcaccatcaccatggcgcata 

cccgtacgacgttccggactacgcttct [SEQ ID NO: 845] 

Amino Acid Sequence 

QAVLTQPPSASGAPGQRVTVSCSGSNSNIGSNYVNWYQQFPGTAPKLLMYSS
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SQRPSGVPDRFSGSKSGTSASLAISGLHSEDEADYYCATWDDSLNAWVFGGG 

TKLTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVRKPGASVKVSCK 

TSGYTFTWYAIHWVRQAPGQRLEWMGWINAGSGNTKYSQKFQGRVTLTRD 

TSASTAYMELSSLRSDDTAVYYCARPNNYGSGGDVFDIWGQGTMVTVSSTS 

GQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 846] 

Table 204 

ET200-102 

DNA Sequence 

cagtctgtcgtgacgcagccgccctcagtgtctgcggccccaggacagaaggtcaccatctcctgctctggaagcagctc 

caacattgggaataattatgtatcctggtaccagcagctcccaggaacagcccccaaactcctcatttatgacaataataagc 

gaccctcagggattcctgaccgattctctggctccaagtctggcacgtcagccaccctgggcatcaccggactccagactg 

gggacgaggccgattattactgcggaacatgggatagcagcctgagtgcttatgtcttcggaactgggaccaaggtcacc 

gtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtcca 

gctggtgcagtctggggctgaggtgaagaagcctggggcctcagtgaaagtttcctgcaaggcttctggatacaccttcac 

gaactatgctctgcattgggtgcgccaggcccccggacaagggcttgagtggatggcatggatcaacggtggcaatggta 

acacaaaatattcacagaacttccagggcagagtcaccattaccagggacacatccgcgagcacagcctatatggagctg 

agcagcctgagatctgaagacacggctgtgtattactgtgcgaaaccggaggaaacagctggaacaatccactttgactac 

tggggccagggaaccccggtcaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcat 

acccgtacgacgttccggactacgcttct [SEQ ID NO: 847] 

Amino Acid Sequence 

QSVVTQPPSVSAAPGQKVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYDNN 

KRPSGIPDRFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSAYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGASVKVSCKA 

SGYTFTNYALHWVRQAPGQGLEWMAWINGGNGNTKYSQNFQGRVTITRDT 

SASTAYMELSSLRSEDTAVYYCAKPEETAGTIHFDYWGQGTPVTVSSTSGQA 

GQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 848] 

Table 205 

ET200-103 

DNA Sequence 

caggctgtgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtgg
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cagcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataacc 

aaagaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactg 

aagactgaggacgaggctgactactactgtcagtcttatgatagcaccatcacggtgttcggcggagggaccaagctgac 

cgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtcc 

agctggtacagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttca 

gcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttggta 

cagcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggagct 

gagcagcctgagatctgaggacacggccgtgtattactgtgcgggggagggttactatgatagtagtggttattccaacggt 

gatgcttttgatatctggggccaagggacaatggtcaccgtctcttcaactagtggccaggccggccagcaccatcaccatc 

accatggcgcatacccgtacgacgttccggactacgcttct [SEQ ID NO: 849] 

Amino Acid Sequence 

QAVLTQPHSVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSTITVFGGGTKL 

TVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGSSVKVSCKASG 

GTFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTSTA 

YMELSSLRSEDTAVYYCAGEGYYDSSGYSNGDAFDIWGQGTMVTVSSTSGQ 

AGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 850] 

Table 206 

ET200-104 

DNA Sequence 

aattttatgctgactcagccccactctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggca 

gcattgccagcaactatgtgcagtggtaccagcagcgcccgggcagtgcccccaccactgtgatctatgaggataaccaa 

agaccctctggggtccctgatcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactgaa 

gactgaggacgaggctgactactactgtcagtcttatgatagcagcaatgtggtattcggcggagggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcag 

ctggtggagtctgggggaggcttggtacagcctggagggtccctgagactctcctgtgcagcctctggattcaccttcagta 

gttatgaaatgaactgggtccgccaggctccagggaaggggctggagtgggtttcatacattagtagtagtggtagtaccat 

atactacgcagactctgtgaagggccgattcaccatctccagagacaacgccaagaactcactgtatctgcaaatgaacag 

cctgagagccgaggacacggctgtttattactgtgcacgctgggactacggtatggacgtctggggccaagggaccacg 

gtcaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttccgga 

ctacgcttct [SEQ ID NO: 851]
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Amino Acid Sequence 

NFMLTQPHSVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSAPTTVIYEDN 

QRPSGVPDRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSSNVVFGGGTKV 

TVLGSRGGGGSGGGGSGGGGSLEMAEVQLVESGGGLVQPGGSLRLSCAASG 

FTFSSYEMNWVRQAPGKGLEWVSYISSSGSTIYYADSVKGRFTISRDNAKNSL 

YLQMNSLRAEDTAVYYCARWDYGMDVWGQGTTVTVSSTSGQAGQHHHHH 

HGAYPYDVPDYAS [SEQ ID NO: 852] 

Table 207 

ET200-105 

DNA Sequence 

tcctatgtgctgactcagccaccctcagtgtccgtgtccccaggacagacagccagcatcacctgctctggagatagattga 

cgaataaatatgtttcctggtatcaacagaagccaggccagtcccctgtgttggtcatctatgaggatgccaagcggccctc 

agggatccctgcgcgattctctggctccaactctgggaacacagccactctgaccatcagcgggacccaggctatggatg 

agtctgaatattactgtcaggcgtgggacagcagtgtggtggtttttggcggagggaccaagctgaccgtcctaggttctag 

aggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcagctggtggagtct 

gggggaggcttggtacagcctggcaggtccctgagactctcctgtgcagcctctggatttacctttgatgattatgccatgca 

ctgggtccggcaagctccagggaagggcctggagtgggtctcaggtattagttggaatagtggtagtataggctatgcgga 

ctctgtgaagggccgattcaccatctccagagacaacgccaagaactccctgtatctgcaaatgaacagtctgagagatga 

ggacacggccttgtattactgtgcaaaagaccgaggggggggagttatcgttaaggatgcttttgatatctggggccaagg 

gacaatggtcaccgtctcttcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacg 

ttccggactacgcttct [SEQ ID NO: 853] 

Amino Acid Sequence 

SYVLTQPPSVSVSPGQTASITCSGDRLTNKYVSWYQQKPGQSPVLVIYEDAKR 

PSGIPARFSGSNSGNTATLTISGTQAMDESEYYCQAWDSSVVVFGGGTKLTVL 

GSRGGGGSGGGGSGGGGSLEMAEVQLVESGGGLVQPGRSLRLSCAASGFTF 

DDYAMHWVRQAPGKGLEWVSGISWNSGSIGYADSVKGRFTISRDNAKNSLY 

LQMNSLRDEDTALYYCAKDRGGGVIVKDAFDIWGQGTMVTVSSTSGQAGQ 

HHHHHHGAYPYDVPDYAS [SEQ ID NO: 854] 

Table 208 

ET200-106
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DNA Sequence 

tcctatgagctgactcagccacccgcagcgtctgggacccccggacagagagtcaccatctcttgttctgggggcgtctcc 

aacatcgggagtggtgctctaaattggtaccagcaactcccaggaacggcccccaaactcctcatctatagttacaatcagc 

ggccctcaggggtctctgaccgattctctggctccaggtctgccacctcagcctccctggccatcagtgggctccagtctga 

ggatgaggctgattattactgtgcaacctgggatgatagtgtgaatggttgggtgttcggcggagggaccaagctgaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcag 

ctggtggagtctggagctgaggtgaagaagcctggggattcagtgaaggtctcctgcaagccttctggttacaattttctcaa 

ctatggtatcaactgggtgcgacaggcccctggacaagggcttgagtggatgggatggattagcacttacaccggtaacac 

aaactatgcacagaagctgcagggcagagtcaccttcaccacagacacatccacgagcacagcctacatggagatgagg 

agcctgagatctgacgacacggccgtgtattactgtgcgcgccagcagggtggtggttggtacgatgtttggggtcaaggt 

actctggtcaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgtt 

ccggactacgcttct [SEQ ID NO: 855] 

Amino Acid Sequence 

SYELTQPPAASGTPGQRVTISCSGGVSNIGSGALNWYQQLPGTAPKLLIYSYN 

QRPSGVSDRFSGSRSATSASLAISGLQSEDEADYYCATWDDSVNGWVFGGGT 

KLTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVESGAEVKKPGDSVKVSCKP 

SGYNFLNYGINWVRQAPGQGLEWMGWISTYTGNTNYAQKLQGRVTFTTDTS 

TSTAYMEMRSLRSDDTAVYYCARQQGGGWYDVWGQGTLVTVSSTSGQAG 

QHHHHHHGAYPYDVPDYAS [SEQ ID NO: 856] 

Table 209 

ET200-107 

DNA Sequence 

cagtctgtcgtgacgcagccgccctcagtgtctgcggccccaggagagaaggtcaccatctcctgctctggaagcaacttc 

aatgttggaaataatgatgtatcctggtatcagcaactcccaggtgcagcccccaaactcctcatttatgacaataataagcg 

accctcagggattcctgaccgattctctggctccaagtctggcacgtcagccaccctggacatcaccgggctccacagtga 

cgacgaggccgattattactgcggaacatgggatagcagcctgaatactgggggggtcttcggaactgggaccaaggtca 

ccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtc 

cagctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacaccttta 

ccagctatactatcagctgggtacgacaggcccctggacaagggcttgagtggatgggatggatcagcacttacaatggtc 

tcacaaactatgcacagaacctccagggcagagtcaccatgactacagacacattcacgaccacagcctacatggagctg 

aggagcctcagatctgacgacacggccgtgtattactgtgtgagagaggggtcccccgactacggtgacttcgcgtccttt
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gactactggggccagggaaccctggtcaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatg 

gcgcatacccgtacgacgttccggactacgcttct [SEQ ID NO: 857] 

Amino Acid Sequence 

QSVVTQPPSVSAAPGEKVTISCSGSNFNVGNNDVSWYQQLPGAAPKLLIYDN 

NKRPSGIPDRFSGSKSGTSATLDITGLHSDDEADYYCGTWDSSLNTGGVFGTG 

TKVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGASVKVSC 

KASGYTFTSYTISWVRQAPGQGLEWMGWISTYNGLTNYAQNLQGRVTMTTD 

TFTTTAYMELRSLRSDDTAVYYCVREGSPDYGDFASFDYWGQGTLVTVSSTS 

GQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 858] 

Table 210 

ET200-108 

DNA Sequence 

cagtctgtgttgacgcagccgccctcagtgtctgcgcccccgggacagaaggtcaccatctcctgctctggaagcagctcc 

aacattgggaataattatgtatcctggtaccagcagttcccaggaacagcccccaaactcctcatttatgacaataataagcg 

accctcagggatttctgaccgattctctggctccaagtctggcacgtcagccaccctgggcatcgccggactccagactgg 

ggacgaggccgattattactgcggaacatgggataccagcctgagtggtttttatgtcttcggaagtgggaccaaggtcacc 

gtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtcca 

gctggtacagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttacc 

agctatactatcagctgggtacgacaggcccctggacaagggcttgagtggatgggatggatcagcacttacaatggtctc 

acaaactatgcacagaacctccagggcagagtcaccatgactacagacacattcacgaccacagcctacatggagctgag 

gagcctcagatctgacgacacggccgtgtattactgtgtgagagaggggtcccccgactacggtgacttcgcgtcctttga 

ctactggggccagggaaccctggtcaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggc 

gcatacccgtacgacgttccggactacgcttct [SEQ ID NO: 859] 

Amino Acid Sequence 

QSVLTQPPSVSAPPGQKVTISCSGSSSNIGNNYVSWYQQFPGTAPKLLIYDNN 

KRPSGISDRFSGSKSGTSATLGIAGLQTGDEADYYCGTWDTSLSGFYVFGSGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGASVKVSCK 

ASGYTFTSYTISWVRQAPGQGLEWMGWISTYNGLTNYAQNLQGRVTMTTDT 

FTTTAYMELRSLRSDDTAVYYCVREGSPDYGDFASFDYWGQGTLVTVSSTSG 

QAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 860]
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Table 211 

ET200-109 

DNA Sequence 

ctgcctgtgctgactcagccaccctcagcgtctgcgacccccgggcagagggtcaccatctcttgttctggaaccacctcc 

aacatcggaagtaatactgtacactggtaccagcagctcccagggacggcccccaaactcctcatctataataataatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccggtccg 

aggatgaggctacatattcctgtgcaacatgggatgacagcctgagtggtgtggtcttcggcggagggaccaagctgacc 

gtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtcca 

gctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttca 

gcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttggta 

cagcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggagct 

gagcagcctgagatctgaggacacggccgtgtattactgtgcgagagatcccgcctacggtgactacgagtatgatgctttt 

gatatctggggccaagggacaatggtcaccgtctcttcaactagtggccaggccggccagcaccatcaccatcaccatgg 

cgcatacccgtacgacgttccggactacgcttct [SEQ ID NO: 861] 

Amino Acid Sequence 

LPVLTQPPSASATPGQRVTISCSGTTSNIGSNTVHWYQQLPGTAPKLLIYNNNQ 

RPSGVPDRFSGSKSGTSASLAISGLRSEDEATYSCATWDDSLSGVVFGGGTKL 

TVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGSSVKVSCKASG 

GTFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTSTA 

YMELSSLRSEDTAVYYCARDPAYGDYEYDAFDIWGQGTMVTVSSTSGQAGQ 

HHHHHHGAYPYDVPDYAS [SEQ ID NO: 862] 

Table 212 

ET200-110 

DNA Sequence 

cagtctgtgttgacgcagccgccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaactaatggtgtaaactggttccagcagttcccaggaacggcccccaaactcctcatctatactaatgatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

cggatgaggctgattattactgtgcagtgtgggaccacagcctgaatggtccggtgttcggcggagggaccaagctgacc 

gtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgca 

gctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttca 

gcagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttggta
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cagcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggagct 

gagcagcctgagatctgaggacacggccgtgtattactgtgcgagaggggccggttttgatgcttttgatatctggggccaa 

gggacaatggtcaccgtctcttcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacga 

cgttccggactacgcttct [SEQ ID NO: 863] 

Amino Acid Sequence 

QSVLTQPPSASGTPGQRVTISCSGSSSNIGTNGVNWFQQFPGTAPKLLIYTNDQ 

RPSGVPDRFSGSKSGTSASLAISGLQSADEADYYCAVWDHSLNGPVFGGGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGSSVKVSCKAS 

GGTFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTST 

AYMELSSLRSEDTAVYYCARGAGFDAFDIWGQGTMVTVSSTSGQAGQHHHH 

HHGAYPYDVPDYAS [SEQ ID NO: 864] 

Table 213 

ET200-111 

DNA Sequence 

caggctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgagactgattattactgtgcagcatgggatgacagcctgaatggttatgtcttcggaactgggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcag 

ctacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatggtgggtccttcagtg 

gttactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatcaatcatagtggaagcac 

caactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgagctct 

gtgaccgccgcggacacggctgtgtattactgtgcgagagaggggctagatgcttttgatatctggggccaagggacaat 

ggtcaccgtctcttcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttccgg 

actacgcttct [SEQ ID NO: 865] 

Amino Acid Sequence 

QAVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNQ 

RPSGVPDRFSGSKSGTSASLAISGLQSEDETDYYCAAWDDSLNGYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAQVQLQQWGAGLLKPSETLSLTCAVY 

GGSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLKSRVTISVDTSKNQF 

SLKLSSVTAADTAVYYCAREGLDAFDIWGQGTMVTVSSTSGQAGQHHHHHH
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GAYPYDVPDYAS [SEQ ID NO: 866] 

Table 214 

ET200-112 

DNA Sequence 

caggctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatgtatagtaatgatcag 

cggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtct 

gaggatgaggctgattattattgtgcagcatgggatgacagcctgaatggttatgtcttcgcagctgggacccagctcaccg 

ttttaagttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcagc 

tacagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatggtgggtccttcagtgg 

ttactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatcaatcatagtggaagcacc 

aactacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgagctctg 

tgaccgccgcggacacggctgtgtattactgtgcgagagaggggctagatgcttttgatatctggggccaagggacaatg 

gtcaccgtctcttcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttccgga 

ctacgcttct [SEQ ID NO: 867] 

Amino Acid Sequence 

QAVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLMYSND 

QRPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYVFAAGT 

QLTVLSSRGGGGSGGGGSGGGGSLEMAQVQLQQWGAGLLKPSETLSLTCAV 

YGGSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLKSRVTISVDTSKNQ 

FSLKLSSVTAADTAVYYCAREGLDAFDIWGQGTMVTVSSTSGQAGQHHHHH 

HGAYPYDVPDYAS [SEQ ID NO: 868] 

Table 215 

ET200-113 

DNA Sequence 

cagtctgtcgtgacgcagccgccctcagtgtctgcggccccaggacagaaggtcaccatctcctgctctggaagcagctc 

caacattgggaataattatgtatcctggtaccagcagctcccaggaacagcccccaaactcctcatttatgacaataataagc 

gaccctcagggattcctgaccgattctctggctccaagtctggcacgtcagccaccctgggcatcactggactccagactg 

gggacgaggccgattattactgcggaacatgggatagcagcctgagtgctgcttatgtcttcggaactgggaccaaggtca 

ccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtc
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cagctggtacagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacagcttta 

ccagctatactatcagctgggttcgacaggcccctggacaaggccttgagtggatgggatgggtcagcacttacaatggtc 

tcagaaactatgcacagaacctccagggcagagtcaccatgactacagacacactcacgaccacagcctacatggagctg 

aggagcctcagatctgacgacacggccgtgtattattgtgtgagagaggggtcccccgactacggtgacttcgcggccttt 

gactactggggccagggcaccctggtcaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatg 

gcgcatacccgtacgacgttccggactacgcttct [SEQ ID NO: 869] 

Amino Acid Sequence 

QSVVTQPPSVSAAPGQKVTISCSGSSSNIGNNYVSWYQQLPGTAPKLLIYDNN 

KRPSGIPDRFSGSKSGTSATLGITGLQTGDEADYYCGTWDSSLSAAYVFGTGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGASVKVSCK 

ASGYSFTSYTISWVRQAPGQGLEWMGWVSTYNGLRNYAQNLQGRVTMTTD 

TLTTTAYMELRSLRSDDTAVYYCVREGSPDYGDFAAFDYWGQGTLVTVSST 

SGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 870] 

Table 216 

ET200-114 

DNA Sequence 

caggctgtgctgactcagccaccctcagcgtctgagacccccgggcagagggtcaccatctcttgttctggaagcaggtcc 

aacatcggaactaatattgtacactggtaccagcagcgcccaggaatggcccccaaactcctcacttatggtagtcggcgg 

ccctcaggggtcccggaccgattctctggctccaagtttggcacctcagcctccctggccatcagtgggctccagtctgag 

gatgaggctgattattattgtgcagcatgggatgacagtctgaatggtccggctttcggcggagggaccaagctgaccgtc 

ctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcagct 

acagcagtggggcgcaggactgttgaagccttcggagaccctgtccctcacctgcgctgtctatggtgggtccttcagtggt 

tactactggagctggatccgccagcccccagggaaggggctggagtggattggggaaatcaatcatagtggaagcacca 

actacaacccgtccctcaagagtcgagtcaccatatcagtagacacgtccaagaaccagttctccctgaagctgagctctgt 

gaccgccgcggacacggctgtgtattactgtgcgagagacggtgggggctactttgactactggggccagggaaccctg 

gtcaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttccgga 

ctacgcttct [SEQ ID NO: 871] 

Amino Acid Sequence 

QAVLTQPPSASETPGQRVTISCSGSRSNIGTNIVHWYQQRPGMAPKLLTYGSR 

RPSGVPDRFSGSKFGTSASLAISGLQSEDEADYYCAAWDDSLNGPAFGGGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAQVQLQQWGAGLLKPSETLSLTCAVY
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GGSFSGYYWSWIRQPPGKGLEWIGEINHSGSTNYNPSLKSRVTISVDTSKNQF 

SLKLSSVTAADTAVYYCARDGGGYFDYWGQGTLVTVSSTSGQAGQHHHHH 

HGAYPYDVPDYAS [SEQ ID NO: 872] 

Table 217 

ET200-115 

DNA Sequence 

cagtctgtgttgacgcagccgccctcagtgtctggggccccagggcagagggtcaccatctcctgcactgggagcagctc 

caatatcggggcacgttatgatgtacactggtaccagcaactcccaggaacagccccccgactcctcatctctgctaactac 

gatcggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcactgggctccag 

gctgaggatgaggctgattattactgccagtcctatgacagcagtgtgagtgcttgggtgttcggcggagggaccaaggtc 

accgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaagt 

gcagctggtgcagtctggggctgaagtgaaggagcctggggcctcagtgaggatctcctgccaggcatctggatacaact 

tcatcagttattatatgcactgggtgcggcaggcccctgggcaaggtcttgagtggatgggcaccatcaacccaggcagtg 

gtgagacagactactcacagaagttgcagggcagagtcaccatgaccagggacccgtccacgggtacattcgacatggg 

gctgagcagcctgacatctggggacacggccgtctattattgtgcgacaggtctcatcagaggagctagcgatgcttttaat 

atctggggccgggggacaatggtcaccgtctcttcaactagtggccaggccggccagcaccatcaccatcaccatggcg 

catacccgtacgacgttccggactacgcttct [SEQ ID NO: 873] 

Amino Acid Sequence 

QSVLTQPPSVSGAPGQRVTISCTGSSSNIGARYDVHWYQQLPGTAPRLLISAN 

YDRPSGVPDRFSGSKSGTSASLAITGLQAEDEADYYCQSYDSSVSAWVFGGG 

TKVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKEPGASVRISCQ 

ASGYNFISYYMHWVRQAPGQGLEWMGTINPGSGETDYSQKLQGRVTMTRDP 

STGTFDMGLSSLTSGDTAVYYCATGLIRGASDAFNIWGRGTMVTVSSTSGQA 

GQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 874] 

Table 218 

ET200-116 

DNA Sequence 

cagcctgtgctgactcagccaccctcagtgtccgtgtccccaggacagacggccgccatcccctgttctggagataagttg 

ggggataaatttgcttcctggtatcagcagaagccaggccagtcccctgtgctggtcatctatcaagatactaagcggccct 

cagggatccctgagcgattctctggctccaactctgggaacacagccactctgaccatcagcgggacccaggctatggat
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gaggctgactattactgtcagacgtgggccagcggcattgtggtgttcggcggagggaccaagctgaccgtcctaggttct 

agaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtacagctgcagcagt 

caggtccaggactggtgaagccctcgcagaccctctcactcacctgtgccatctccggggacagtgtctctagcaacagtg 

ctgcttggaactggatcaggcagtccccatcgagaggccttgagtggctgggaaggacatactacaggtccaagtggtata 

atgattatgcagtatctgtgaaaagtcgaataaccatcaacccagacacatccaagaaccagttctccctgcagctgaactct 

gtgactcccgaggacacggctgtgtattactgtgcaagagagcgcagtggctggaagggatttgactactggggccaggg 

aaccctggtcaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacg 

ttccggactacgcttct [SEQ ID NO: 875] 

Amino Acid Sequence 

QPVLTQPPSVSVSPGQTAAIPCSGDKLGDKFASWYQQKPGQSPVLVIYQDTKR 

PSGIPERFSGSNSGNTATLTISGTQAMDEADYYCQTWASGIVVFGGGTKLTVL 

GSRGGGGSGGGGSGGGGSLEMAQVQLQQSGPGLVKPSQTLSLTCAISGDSVS 

SNSAAWNWIRQSPSRGLEWLGRTYYRSKWYNDYAVSVKSRITINPDTSKNQF 

SLQLNSVTPEDTAVYYCARERSGWKGFDYWGQGTLVTVSSTSGQAGQHHH 

HHHGAYPYDVPDYAS [SEQ ID NO: 876] 

Table 219 

ET200-117 

DNA Sequence 

gatgttgtgatgactcagtctccaccctccctgtccgtcacccctggagagccggcctccatcacctgcaggtctagtcaga 

gcctcctggaaagaaatgcatacaactacttggattggtacctgcagaggccaggacagtctccacagctcctgatctactt 

gggttctaatcgggccgccggggtccctgacaggttcagtggcagtggatcaggcagagattttacactgaaaatcagca 

gagtggagcctgaggatgttggggtttattactgcatgcaagctctacaagctccgttcactttcggcggagggaccaaggt 

ggagatcaaacgttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaa 

gtgcagctggtgcagtctgggggaggcttggtacagcctggggggtccctgagactctcctgtgcagcctctggattcacc 

tttagcagctatgccatgagctgggtccgccaggctccagggaaggggctggagtgggtctcagctattagtggtagtggt 

ggtagcacatactacgcagactccgtgaagggccggttcaccatctccagagacaattccaagaacacgctgtatctgcaa 

atgaacagcctgagagccgaggacacggccgtatattactgtgcgaaatggggcccgtttcaggatgcttttgatatctggg 

gccaagggacaatggtcaccgtctcttcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccg 

tacgacgttccggactacgcttct [SEQ ID NO: 877] 

Amino Acid Sequence 

DVVMTQSPPSLSVTPGEPASITCRSSQSLLERNAYNYLDWYLQRPGQSPQLLI
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YLGSNRAAGVPDRFSGSGSGRDFTLKISRVEPEDVGVYYCMQALQAPFTFGG 

GTKVEIKRSRGGGGSGGGGSGGGGSLEMAEVQLVQSGGGLVQPGGSLRLSC 

AASGFTFSSYAMSWVRQAPGKGLEWVSAISGSGGSTYYADSVKGRFTISRDN 

SKNTLYLQMNSLRAEDTAVYYCAKWGPFQDAFDIWGQGTMVTVSSTSGQA 

GQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 878] 

Table 220 

ET200-118 

DNA Sequence 

caggctgtgctgactcagcctgcctccgtgtctgggtctcctggacagtcgatcaccatctcctgcactggaaccagcagtg 

acgttggtggttataactatgtctcctggtaccaacagcacccgggcaaagcccccaaactcatgatttatgaggtcagtaat 

cggccctcaggggtttctaatcgcttctctggctccaagtctggcaacacggcctccctgaccatctctgggctccaggctg 

aggacgaggctgattattactgcagctcatatacaagcagcagcaccccttatgtcttcggagcagggaccaaggtcaccg 

tcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcag 

ctggtggagtctgggggaggcttggtacagcctggcaggtccctgagactctcctgtgcagcctctggattcacctttgatg 

attatgccatgcactgggtccggcaagctccagggaagggcctggagtgggtctcaggtattagttggaatagtggtagca 

taggctatgcggactctgtgaagggccgattcaccatctccagagacaacgccaagaactccctgtatctgcaaatgaaca 

gtctgagagctgaggacacggccttgtattactgtgcaaaagccaggtggacagcagtggcatcagaccaccactttgact 

actggggccagggaacgctggtcaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgc 

atacccgtacgacgttccggactacgcttct [SEQ ID NO: 879] 

Amino Acid Sequence 

QAVLTQPASVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYE 

VSNRPSGVSNRFSGSKSGNTASLTISGLQAEDEADYYCSSYTSSSTPYVFGAGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVESGGGLVQPGRSLRLSCAA 

SGFTFDDYAMHWVRQAPGKGLEWVSGISWNSGSIGYADSVKGRFTISRDNA 

KNSLYLQMNSLRAEDTALYYCAKARWTAVASDHHFDYWGQGTLVTVSSTS 

GQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 880] 

Table 221 

ET200-119 

DNA Sequence 

caggctgtgcttactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc
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aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgaggctgattattactgtgcagcatgggatgacagcctgaatggttatgtcttcggaactgggaccaagctgaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcag 

ctggtgcagtctggggctgaggtgaagaagcctgggtcctcggtgaaggtctcctgcaaggcttctggaggcaccttcag 

cagctatgctatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggagggatcatccctatctttggtac 

agcaaactacgcacagaagttccagggcagagtcacgattaccgcggacgaatccacgagcacagcctacatggagctg 

agcagcctgagatctgaggacacggccgtgtattactgtgcgagagattgggactacatggacgtctggggcaaaggga 

ccacggtcaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgtt 

ccggactacgcttct [SEQ ID NO:881] 

Amino Acid Sequence 

QAVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNQ 

RPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYVFGTGTK 

LTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGSSVKVSCKAS 

GGTFSSYAISWVRQAPGQGLEWMGGIIPIFGTANYAQKFQGRVTITADESTST 

AYMELSSLRSEDTAVYYCARDWDYMDVWGKGTTVTVSSTSGQAGQHHHH 

HHGAYPYDVPDYAS [SEQ ID NO: 882] 

Table 222 

ET200-120 

DNA Sequence 

tcctatgagctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgaggctgattattactgtgcagcatgggatgacagcctgaatggttatgtcttcggaactgggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtgcag 

ctggtggagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttacca 

gctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaac 

acaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagctga 

ggagcctgagatctgacgacacggccgtgtattactgtgcgagagacctatctcggggagctaacccgcattactactact 

actacggtatggacgtctggggccaagggaccacggtcaccgtctcctcaactagtggccaggccggccagcaccatca 

ccatcaccatggcgcatacccgtacgacgttccggactacgcttct [SEQ ID NO: 883]
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Amino Acid Sequence 

SYELTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLIYSNNQ 

RPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVESGAEVKKPGASVKVSCKAS 

GYTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYAQKLQGRVTMTTDTS 

TSTAYMELRSLRSDDTAVYYCARDLSRGANPHYYYYYGMDVWGQGTTVTV 

SSTSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 884] 

Table 223 

ET200-121 

DNA Sequence 

cagtctgtgttgacgcagccgccctcagtgtctggggccccagggcagagggtcaccgtctcctgcactgggagcagatc 

caacatcggggcaggatatgatgtacactggtaccagcaacttccaggaacagcccccaaactcctcatctatggaaatag 

taatcggcctccaggggtccctgaccgattctctgggtctaagtctggcacctcagcctccctggtcatcactgggctccag 

gctgaggatgccgctgattattactgccagtcctatgacaacactgtgcgtgaatcaccttatgtcttcggaactgggaccaa 

ggtcaccgtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccg 

aggtccagctggtacagtctggggctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggtttccggatac 

accctcactgaattatccatgcactgggtgcgacaggctcctggaaaagggcttgagtggatgggaggttttgatcctgaag 

atggtgaaacaatctacgcacagaagttccagggcagagtcaccatgaccgaggacacatctacagacacagcctacatg 

gagctgagcagcctgagatctgaggacacggccgtgtattactgtgcaacagagagtaatttagtgtcccggcactactact 

actacggtatggacgtctggggccaagggaccacggtcaccgtctcctcaactagtggccaggccggccagcaccatca 

ccatcaccatggcgcatacccgtacgacgttccggactacgcttct [SEQ ID NO: 885] 

Amino Acid Sequence 

QSVLTQPPSVSGAPGQRVTVSCTGSRSNIGAGYDVHWYQQLPGTAPKLLIYG 

NSNRPPGVPDRFSGSKSGTSASLVITGLQAEDAADYYCQSYDNTVRESPYVFG 

TGTKVTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGASVKVS 

CKVSGYTLTELSMHWVRQAPGKGLEWMGGFDPEDGETIYAQKFQGRVTMT 

EDTSTDTAYMELSSLRSEDTAVYYCATESNLVSRHYYYYGMDVWGQGTTVT 

VSSTSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 886] 

Table 224 

ET200-122
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DNA Sequence 

ctgcctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaaccagctcc 

aacatcggaagtaattctgtagactggtaccagcagctcccaggaacggcccccaaactcctcatctatagtaataatcagc 

ggccctcaggggtccctgaccgaatctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgaggctgattattactgtgcagcatgggatgacagcctgaatggttatgtcttcggaactgggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaagtgcag 

ctggtgcagtctggggctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggatacaccttcacc 

ggctactatatgcactgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcaaccctaacagtggtgg 

cacaaactatgcacagaagtttcagggcagggtcaccatgaccagggacacgtccatcagcacagcctacatggagctg 

agcaggctgagatctgacgacacggccgtgtattactgtgcgagagattacggatactatggttcggggagttattcgagc 

ggccccctttactactactacggtatggacgtctggggccaagggaccacggtcaccgtctcctcaactagtggccaggcc 

ggccagcaccatcaccatcaccatggcgcatacccgtacgacgttccggactacgcttct [SEQ ID NO: 887] 

Amino Acid Sequence 

LPVLTQPPSASGTPGQRVTISCSGTSSNIGSNSVDWYQQLPGTAPKLLIYSNNQ 

RPSGVPDRISGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGASVKVSCKAS 

GYTFTGYYMHWVRQAPGQGLEWMGWINPNSGGTNYAQKFQGRVTMTRDT 

SISTAYMELSRLRSDDTAVYYCARDYGYYGSGSYSSGPLYYYYGMDVWGQG 

TTVTVSSTSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 888] 

Table 225 

ET200-123 

DNA Sequence 

caggctgtgctgactcagccaccctcagcgtctgggacccccgggcagagggtcaccatctcttgttctggaagcagctcc 

aacatcggaagtaatactgtaaactggtaccagcagctcccaggaacggcccccaaactcctcatgtataataatgatcagc 

ggccctcaggggtccctgaccgattctctggctccaagtctggcacctcagcctccctggccatcagtgggctccagtctg 

aggatgaggctgattattactgtgcagcatgggatgacagcctcaatggttatgtcttcggacctgggaccaaggtcaccgt 

cctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcag 

ctggtggagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttacca 

gctatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaac 

acaaactatgcacagaagctccagggcagagtcaccatgaccacagacacatccacgagcacagcctacatggagctga 

ggagcctgagatctgacgacacggccgtgtattactgtgcgagagacctatctcggggagctaacccgcattactactact
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actacggtatggacgtctggggccaagggaccacggtcaccgtctcctcaactagtggccaggccggccagcaccatca 

ccatcaccatggcgcatacccgtacgacgttccggactacgcttct [SEQ ID NO: 889] 

Amino Acid Sequence 

QAVLTQPPSASGTPGQRVTISCSGSSSNIGSNTVNWYQQLPGTAPKLLMYNND 

QRPSGVPDRFSGSKSGTSASLAISGLQSEDEADYYCAAWDDSLNGYVFGPGT 

KVTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVESGAEVKKPGASVKVSCK 

ASGYTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNYAQKLQGRVTMTTD 

TSTSTAYMELRSLRSDDTAVYYCARDLSRGANPHYYYYYGMDVWGQGTTV 

TVSSTSGQAGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 890] 

Table 226 

ET200-125 

DNA Sequence 

aattttatgctgactcagccccacgctgtgtcggagtctccggggaagacggtaaccatctcctgcacccgcagcagtggc 

agtattgccagcaactatgtgcagtggtaccagcagcgcccgggcagttccccccgcactgtgatttatgaggataatcaaa 

gaccctctggggtccctggtcggttctctggctccatcgacagctcctccaactctgcctccctcaccatctctggactgaag 

actgaggacgaggctgactactactgtcagtcttatgattccaccagtgtgcttttcggcggagggaccaagctgaccgtcc 

taggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggccgaggtccagctg 

gtgcagtctggggctgaggtgaagaagccagggtcctcggtgaaggtctcctgcaaggcctcgggaggcaccttcagca 

gcaattctctcagctgggtgcgacaggcccctggacaagggcttgagtggatgggaaggatcttccctatcctgggtataa 

caaactatgcacagaagttccagggcagagtcacgattaccgcggacaaatccacgagcacagcctacatggagctgag 

cagcctgagatctgaggacacggccgtctattactgtgcgagaggaaactaccaatggtatgatgcttttgatatctggggc 

caagggacaatggtcaccgtctcttcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgta 

cgacgttccggactacgcttct [SEQ ID NO: 891] 

Amino Acid Sequence 

NFMLTQPHAVSESPGKTVTISCTRSSGSIASNYVQWYQQRPGSSPRTVIYEDN 

QRPSGVPGRFSGSIDSSSNSASLTISGLKTEDEADYYCQSYDSTSVLFGGGTKL 

TVLGSRGGGGSGGGGSGGGGSLEMAEVQLVQSGAEVKKPGSSVKVSCKASG 

GTFSSNSLSWVRQAPGQGLEWMGRIFPILGITNYAQKFQGRVTITADKSTSTA 

YMELSSLRSEDTAVYYCARGNYQWYDAFDIWGQGTMVTVSSTSGQAGQHH 

HHHHGAYPYDVPDYAS [SEQ ID NO: 892]
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Table 227 

ET200-005 

DNA Sequence 

cagcctgtgctgactcagccaccctcagtgtcagtggtcccaggaaagacggccaggattacctgtgggggaaaaaacat 

tggaagtaaaagtgtgcactggtaccagcagaagccaggccaggcccctgtggtggtcatccattatgatagtgaccggc 

cctcagggatccctgagcgattctctggctccaactctgggaacacggccaccctgaccatcagcagggtcgaagccgg 

ggatgaggccgactattactgtcaggtgtgggatagtagtagtgatcatccttatgtcttcggaactgggaccaaggtcacc 

gtcctaggttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgca 

gctggtgcagtctggagctgaggtgaagaagcctggggcctcagtgaaggtctcctgcaaggcttctggttacacctttacc 

aactatggtatcagctgggtgcgacaggcccctggacaagggcttgagtggatgggatggatcagcgcttacaatggtaa 

cacaaactatgcacataagctccagggcagagtcaccatgaccacagacacatccacgagcacagccaacatggagctg 

aggagcctgagacctgacgacactgccgtgtattactgtgcgcgctcttacttcggttctcatgattactggggtcaaggtact 

ctggtgaccgtctcctcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtacgacgttcc 

ggactacgcttct [SEQ ID NO: 893] 

Amino Acid Sequence 

QPVLTQPPSVSVVPGKTARITCGGKNIGSKSVHWYQQKPGQAPVVVIHYDSD 

RPSGIPERFSGSNSGNTATLTISRVEAGDEADYYCQVWDSSSDHPYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVQSGAEVKKPGASVKVSCKA 

SGYTFTNYGISWVRQAPGQGLEWMGWISAYNGNTNYAHKLQGRVTMTTDT 

STSTANMELRSLRPDDTAVYYCARSYFGSHDYWGQGTLVTVSSTSGQAGQH 

HHHHHGAYPYDVPDYAS [SEQ ID NO: 894] 

Table 228 

ET200-124 

DNA Sequence 

tcctatgtgctgactcagccaccctcggtgtcagtggccccaggaaagacggccaggatttcctgtgggggaaacgacatt 

ggaagtaaaagtgttttctggtatcagcagaggccaggccaggcccctgtgttggtcgtctatgatgatagcgaccggccct 

cagggctccctgagcgattctctggcttcaactctgggaacacggccaccctgaccatcagcagggtcgaagccggggat 

gaggccgactattactgtcaagtgtgggatagtagtagtgatcattatgtcttcggaactgggaccaaggtcaccgtcctagg 

ttctagaggtggtggtggtagcggcggcggcggctctggtggtggtggatccctcgagatggcccaggtgcagctggtg 

gagtctgggggaggcttggtacagcctggcaggtccctgagactctcctgtgcagcctctggattcacctttgatgattatgc 

catgcactgggtccggcaagctccagggaagggcctggagtgggtctcaggtattagttggaatagtggtagcataggct 

atgcggactctgtgaagggccgattcaccatctccagagacaacgccaagaactccctgtatctgcaaatgaacagtctga
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gagctgaggacacggccttgtattactgtgcaaaagatataacctatggttcggggagttatggtgcttttgatatctggggcc 

aagggacaatggtcaccgtctcttcaactagtggccaggccggccagcaccatcaccatcaccatggcgcatacccgtac 

gacgttccggactacgttt [SEQ ID NO: 895] 

Amino Acid Sequence 

SYVLTQPPSVSVAPGKTARISCGGNDIGSKSVFWYQQRPGQAPVLVVYDDSD 

RPSGLPERFSGFNSGNTATLTISRVEAGDEADYYCQVWDSSSDHYVFGTGTK 

VTVLGSRGGGGSGGGGSGGGGSLEMAQVQLVESGGGLVQPGRSLRLSCAAS 

GFTFDDYAMHWVRQAPGKGLEWVSGISWNSGSIGYADSVKGRFTISRDNAK 

NSLYLQMNSLRAEDTALYYCAKDITYGSGSYGAFDIWGQGTMVTVSSTSGQ 

AGQHHHHHHGAYPYDVPDYAS [SEQ ID NO: 896]
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Table 230 

CDR CDRSEQUENCE SEQIDNO 

VHCDR1 IFGLH SEQ ID NO:923 

VHCDR2 YISGDSNTIYYADTVKG SEQ ID NO:924 

VHCDR3 NSYYALDY SEQ ID NO:925 

VLCDR1 RASSSVSSSYLH SEQ ID NO:926 

VLCDR2 STSNLAS SEQ ID NO:927 

VLCDR3 QQYSGYPWT SEQ ID NO:928 

VHCDR1 SFGMH SEQ ID NO:929 

VHCDR2 YISSGSNNIYFADTVKG SEQ ID NO:930 

VHCDR3 SEYYGSSHMDY SEQ ID NO:931 

VLCDR1 KASQNVGTNVA SEQ ID NO:932 

VLCDR2 SATYRNS SEQ ID NO:933 

VLCDR3 QQYNRYPYT SEQ ID NO:934 

EXAMPLES 

The practice of the present invention employs, unless otherwise indicated, 

5 conventional techniques of molecular biology (including recombinant techniques), 

microbiology, cell biology, biochemistry and immunology, which are well within the 

purview of the skilled artisan. Such techniques are explained fully in the literature, 

such as, "Molecular Cloning: A Laboratory Manual", second edition (Sambrook, 

1989); "Oligonucleotide Synthesis" (Gait, 1984); "Animal Cell Culture" (Freshney, 

10 1987); "Methods in Enzymology" "Handbook of Experimental Immunology" (Weir, 

1996); "Gene Transfer Vectors for Mammalian Cells" (Miller and Calos, 1987); 

"Current Protocols in Molecular Biology" (Ausubel, 1987); "PCR: The Polymerase 

Chain Reaction", (Mullis, 1994); "Current Protocols in Immunology" (Coligan, 

1991). These techniques are applicable to the production of the polynucleotides and 

15 polypeptides of the invention, and, as such, may be considered in making and 

practicing the invention. Particularly useful techniques for particular embodiments 

will be discussed in the sections that follow.  

The following examples are put forth so as to provide those of ordinary skill in 

the art with a complete disclosure and description of how to make and use the assay, 

20 screening, and therapeutic methods of the invention, and are not intended to limit the
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scope of what the inventors regard as their invention.  

Example 1 - FcRL5 Expression in various tissues 

The expression of human FcRL5 was assessed and evaluated in various 

5 tissues. As shown in Figure 1, human FcRL5 was highly expressed in lymphoma and 

multiple myeloma, but not in other tissues. Top panel of Figure 1 shows differential 

expression of human FcRL5 in tumor cell lines from the Cancer Cell Line 

Encyclopedia (CCLE). The bottom panel of Figure 1 shows differential expression of 

human FcRL5 in normal tissue from BioGPS. As shown in Figure 1, human FcRL5 

10 expression is limited to MM and lymphoma compared to other malignant cells.  

Normal expression appeared limited to B-cells and plasma cells. Potential FcRL5 

targeted CAR T cell eradication of these normal cell types may not have significant 

adverse effects based on inventors' patient experience with CD19 targeted CAR T 

cells. Any lack of physiologic antibody production can be addressed with intravenous 

15 immunoglobulin treatment.  

Example 2 - Selection of ScFv specific for FcRL5 using a fully human phage 

display library.  

Phage display selection against FcRL5 was conducted using a cell panning 

20 strategy with 31 human scFv naive and semi-synthetic phage sub-libraries. FcRL5 

overexpressing 3T3 cells were used in positive panning, FcRL1, 2, 3, 4 and 6 

overexpressing 3T3 cells (5 cell lines in total) were used in negative panning (Figure 

2). Bound clones were then eluted and used to infect E. Coli XL1-Blue. The scFv 

phage clones expressed in the bacteria were purified as previously described 

25 (Yasmina, et al. Probing the binding mechanism and affinity of tanezumab, a 

recombinant humanized anti-NGF monoclonal antibody, using a repertoire of 

biosensors. Protein Science 2008, 17(8):1326-1335; Roberts, et al. Vaccination with 

CD20 peptides induces a biologically active, specific immune response in mice.  

Blood 2002, 99(10):3748-3755). Panning was performed for about 3 to about 4 

30 cycles to enrich scFv phage clones that bind to FcRL5 specifically. Positive clones 

were determined by an ELISA method against His-tag FcRL5.  

Positive clones were further tested for their binding to FcRL5 on live cell 

surfaces by flow cytometry, using FcRL5-overexpressing cell lines, 3T3 and Raji.  

The cells were then washed, and the staining was performed using the following
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steps: the cells can be first stained with purified scFv phage clones, and followed by 

staining with a mouse anti-M13 mAb, and finally the horse anti-mouse Ig's conjugate 

to PE. Each step of the staining was completed between 30-60 minutes on ice and the 

cells were washed twice between each step of the staining.  

5 76 unique clones that were specific for FcRL5 were identifed and confirmed 

by screening (see Tables 1-229 and Figure 2).  

Example 3 - Selection of ScFv specific for domain 9 of FcRL5.  

FcRL5 contains 9 extracellular immunoglobulin-like domains (domains 1-9) 

10 and can be present within a cell in a soluble isoform, a glycosyl-phosphotidyl inositol 

(GPI)-anchor type isoform and a transmembrane-type isoform (Figure 3A). As shown 

in Figure 2A, the transmembrane-type isoform of FcRL5 has domain 9; whereas, the 

soluble isoform and the GPI-anchor type isoform do not.  

To test if the scFvs were specific to domain 9 of FcRL5, the 76 clones were 

15 further screened on 3T3 cells overexpressing an vector encoding FcRL5 with a 

domain 9 deletion (FcRL5Adom9) and further screened on Raji cells overexpressing 

full-length FcRL5 (Figure 4B-D). Some clones showed either reduced or diminished 

binding towards FcRL5-domain 9 deletion-overexpressing 3T3 cells compared to 

binding towards FcRL5-overexpressing 3T3 cells. Figure 4, 5, 6, 7 and 8 shows the 

20 specificity of ET200-39, ET200-104, ET200-105, ET200-109 and ET200-117 for 

domain 9 of FcRL5, respectively.  

Example 4 - Construct of marine FcRL5-specific CARs 

For generation of a scFv targeting human FcRL5, two commercially available 

25 mouse hybridomas binding different extracellular epitopes on human FcRL5 (Franco 

(2013); Ise et al. (2005); Ise et al. (2006)) were obtained. From these hybridomas, 

two scFvs targeting human FcRL5 were obtained. One scFv was generated by 

synthesizing the heavy and light chain variable region of murine anti-human FcRL5 

antibody F56 as described in Ise et al. (2005) with a G4S linker having the amino acid 

30 sequence of SEQ ID NO:897. A second scFv was generated by synthesizing the 

heavy and light chain variable region of murine anti-human FcRL5 antibody F119 as 

described in Ise et al. (2005) with a G4S linker having the amino acid sequence of 

SEQ ID NO:897.  

Two FcRL5 CARs were generated: F56 FcRL5-28z CAR and F119 FcRL5-
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28z CAR. F56 FcRL5-28z CAR and F119 FcRL5-28z CAR have similar structure, 

e.g., each has a transmembrance domain comprising a CD28 polypeptide, and an 

intracellular domain comprising a CD34 polypeptide and a co-stimulatory signaling 

region that comprises a CD28 polypeptide, as shown in Figure 9A. F56 FcRL5-28z 

5 CAR comprises an scFv derived from antibody F56, and F119 FcRL5-28z CAR 

comprises an scFv derived from antibody F119. Each of F56 FcRL5-28z CAR and 

Fl19 FcRL5-28z CAR were cloned into a retroviral vector 293galv9. Human T cells 

(unselected (CD4 and CD8) human T cells from a healthy donor) were transduced 

with each of F56 FcRL5-28z CAR and F119 FcRL5-28z CAR such that the T cells 

10 expressed F56 FcRL5-28z CAR or Fl19 FcRL5-28z CAR.  

Example 5 - Construct of human FcRL5-specific CARs 

This Example discloses the generation of CARs targeting human FcRL5 using 

the fully human scFvs described herein. ET200-31 scFv, ET200-39 scFv, ET200-69 

15 scFv, ET200-104 scFv, ET200-105 scFv, ET200-109 scFv and ET200-117 scFvs 

were used to generate second generation FcRL5-targeted CARs designated as 31 

FcRL5 BBz CAR, 39 FcRL5 BBz CAR, 69 FcRL5 BBz CAR, 104 FcRL5 BBz CAR, 

105 FcRL5 BBz CAR, 109 FcRL5 BBz CAR and 117 FcRL5 BBz CAR with either a 

4-1BB co-stimulatory domain and a CD34 polypeptide (see Figures 9B-16). The 

20 FcRL5-targeted 4-1BB containing CARs have a similar structure, e.g., each has a 

CD8a polypeptide transmembrane domain, and an intracellular domain comprising 

co-stimulatory signaling region consisting of a CD34 polypeptide and a 4-1BB 

polypeptide, as shown in Figure 9B. Each of these FcRL5-targeted CARs were 

cloned into an SFG retroviral vector, as an example the 4-1BB containing CAR 

25 vectors are shown in Figures 10-16. These viral vectors are then transduced into HEK 

293galv9 viral packaging cells in order to generate a stable packaging line for 

generation of CAR+ T cells.  

Example 6 - Expression of human FcRL5-specific CARs in T cells 

30 Human primary T cells were transduced using supernatant from retroviral 

galv9 HEK 293 packaging cells to express a FcRL5-targeted 4-1BBz CAR (generated 

using the anti-FcRL5 ET200-104 scFv). The cell surface expression of the FcRL5

targeted CAR was determined by binding to recombinant human FcRL5 which was 

modified to contain a His tag followed by the binding of a PE conjugated anti-HIS tag
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secondary antibody, as shown in Figure 17. Cell surface detection was validated by 

flow cytometry. As shown in Figure 17, the FcRL5-targeted CAR was expressed on 

the transduced T cells.  

5 Example 7 - Cytotoxicity of human FcRL5-specific CARs 

The cytotoxic effects of the FcRL5-targeted 4-1BB CAR T cells were 

analyzed using Raji (a Burkett's lymphoma cell line) cells transduced to express 

luciferase and FcRL5 antigen or the control GPRC5D (an ifrelevant antigen). T cells 

expressing the 4-1BB CAR generated using the anti-FcRL5 ET200-69 scFv were used 

10 in these experiments (referred to herein as "aFcRL5-69 BBz"). The number of live 

cells is determined after 36h co-culture by bioluminescent imaging (BLI). As shown 

in Figure 18, FcRL5-targeted CAR T cells specifically lysed Raji cells transduced to 

express luciferase and FcRL5 antigen (Figure 18A) but not control GPRC5D 

expressing Raji cells which are lysed by GPRC5D-targeted CAR T cells (Figure 

15 18B).  

Example 8 - Cytokine secretion of human FcRL5-specific CARs 

This Example describes the cytokine secretion of FcRL5-targeted CAR T 

cells. T cells expressing the 4-1BB CAR generated using the anti-FcRL5 ET200-69 

20 scFv were used in these experiments. IL-2, INFy, and TNFa secretion after 24h co

culture of FcRL5 targeted CAR T cells on a monolayer of 3T3 cells transduced with 

either FcRL5 or CD19 was assessed by Luminex multiplex analysis. As shown in 

Figure 19, signaling through the CAR of FcRL5-targeted CAR T cells induced 

cytokine secretion consistent with T cell activation.  

25 

Example 9 - Proliferation of human FcRL5-specific CARs 

This Example describes the proliferation of FcRL5-targeted CAR T cells upon 

antigen stimulation. T cells expressing the 4-1BB CAR generated using the anti

FcRL5 ET200-69 scFv was used in these experiments. 500,000 FcRL5- or CD19

30 targeted CAR+ T cells/ml were placed on a monolayer of 3T3 cells that have been 

transduced with either FcRL5 or CD19 (3T3-FcRL; 3T3-CD19). After 4 days, CAR+ 

T cells were stained and counted by flow cytometry with the inclusion of a known 

concentration of counting microbeads. As shown in Figure 20, antigen stimulation of 

FcRL5-targeted CAR T cells induced proliferation. FcRL5-targeted CAR T cells co-
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cultured with 3T3-FcRL5 cells expanded to be 2.9 times greater then FcRL5-targeted 

CAR T cells co-cultured with 3T3-CD19 cells, while control CD19 targeted CAR T 

cells co-cultured with 3T3-CD19 cells similarly expanded to be 2.5 fold greater then 

CD19 targeted CAR T cells co-cultured with 3T3-FcRL5 cells (Figure 20).  

5 

Example 10 - Epitope mapping of human anti-FcRL5 antibodies 

Two anti-FcRL5 bispecific antibodies, ET200-104 and ET200-117, were 

analyzed by Pepscan to determine epitope specificity. See Table 239. The target 

protein is human FcRL5 comprising amino acids 1-851 of SEQ ID NO: 899.  

10 

Table 239 

Name Origin Concentration Location 

ET200-104 human 2.0 mg/ml +40C/22 

bispecific scFV 

ET200-117 human 1.6 mg/ml +40C/22 

bispecific scFV 

Methods 

The principles of clips technology. CLIPS technology structurally fixes 

15 peptides into defined three-dimensional structures. This results in functional mimics 

of even the most complex binding sites. CLIPS technology is now routinely used to 

shape peptide libraries into single, double or triple looped structures as well as sheet

and helix-like folds (Figure 21).  

Combinatorial clips library screening in detail. CLIPS library screening starts 

20 with the conversion of the target protein into a library of up to 10,000 overlapping 

peptide constructs, using a combinatorial matrix design. On a solid carrier, a matrix 

of linear peptides is synthesized, which are subsequently shaped into spatially defined 

CLIPS constructs (Figure 22). Constructs representing both parts of the discontinuous 

epitope in the correct conformation bind the antibody with high affinity, which is 

25 detected and quantified. Constructs presenting the incomplete epitope bind the 

antibody with lower affinity, whereas constructs not containing the epitope do not 

bind at all. Affinity information is used in iterative screens to define the sequence and 

conformation of epitopes in detail.
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Heat map analysis. A heat map is a graphical representation of data where the 

values taken by a variable in a two-dimensional map are represented as colors. For 

double-looped CLIPS peptides, such a two-dimensional map can be derived from the 

independent sequences of the first and second loops. For example, the sequences of 

5 the 16 CLIPS peptides depicted in Figure 24 are effectively permutations of 4 unique 

sub-sequences in loop 1 (colored in blue in Figure 23) and 4 unique sub-sequences in 

loop 2 (colored in green in Figure 23). Thus, the observed ELISA data (colored in red 

in Figure 24A) can be plotted in a 4x4 matrix, where each X coordinate corresponds 

to the sequence of the first loop, and each Y coordinate corresponds to the sequence 

10 of the second loop. For instance, the ELISA value observed for CLIPS peptide 

CLSSERERVEDLFEYECELLTSEPIFHCRQEDC (indicated with an arrow in Figure 

23A) can be found at the third row, third column of Figure 24B (indicated with an 

arrow and a red square). To further facilitate the visualization, ELISA values can be 

replaced with colors from a continuous gradient. In this case, extremely low values 

15 are colored in green, extremely high values are colored in red, and average values are 

colored in black (see Figure 24C). For the aforementioned example, the average 

value is 0.71. When this color map is applied to the data matrix depicted in Figure 

24B, a color heat map is obtained (see Figure 24D, the original data is still indicated 

for extra clarity).  

20 Synthesis of peptides. To reconstruct epitopes of the target molecule a library 

of peptides was synthesized. An amino functionalized polypropylene support was 

obtained by grafting with a proprietary hydrophilic polymer formulation, followed by 

reaction with t-butyloxycarbonyl-hexamethylenediamine (BocHMDA) using 

dicyclohexylcarbodiimide (DCC) with Nhydroxybenzotriazole (HOBt) and 

25 subsequent cleavage of the Boc-groups using trifluoroacetic acid (TFA). Standard 

Fmoc-peptide synthesis was used to synthesize peptides on the amino-functionalized 

solid support by custom modified JANUS liquid handling stations (Perkin Elmer).  

Synthesis of structural mimics was done using Pepscan's proprietary Chemically 

Linked Peptides on Scaffolds (CLIPS) technology. CLIPS technology allows to 

30 structure peptides into single loops, doubleloops, triple loops, sheet-like folds, helix

like folds and combinations thereof. CLIPS templates are coupled to cysteine 

residues. The side-chains of multiple cysteines in the peptides were coupled to one or 

two CLIPS templates. For example, a 0.5 mM solution of the P2 CLIPS (2,6

bis(bromomethyl)pyridine) was dissolved in ammonium bicarbonate (20 mM, pH
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7.8)/acetonitrile (1:3(v/v)). This solution was added onto the peptide arrays. The 

CLIPS template bound to side-chains of two cysteines as present in the solid-phase 

bound peptides of the peptide-arrays (455 wells plate with 3 tl wells). The peptide 

arrays were gently shaken in the solution for 30 to 60 minutes while completely 

5 covered in solution. Finally, the peptide arrays were washed extensively with excess 

of H20 and sonicated in disrupt-buffer containing 1 % SDS/0.1 % beta

mercaptoethanol in PBS (pH 7.2) at 70°C for 30 minutes, followed by sonication in 

H20 for another 45 minutes. The T3 CLIPS carrying peptides were made in a similar 

way but now with three cysteines.  

10 ELISA Screening. The binding of antibody to each of the synthesized 

peptides was tested in a PEPSCAN-based ELISA. The peptide arrays were incubated 

with primary antibody solution (overnight at 4°C). After washing, the peptide arrays 

were incubated with a 1/1000 dilution of an appropriate antibody peroxidase 

conjugate (SBA) for one hour at 25°C. After washing, the peroxidase substrate 2,2'

15 azino-di-3-ethylbenzthiazoline sulfonate (ABTS) and 2 1/ml of 3 percent H202 were 

added. After one hour, the color development was measured. The color development 

was quantified with a charge coupled device (CCD) - camera and an image processing 

system.  

Data processing. The values obtained from the CCD camera ranged from 0 to 

20 3000 mAU, similar to a standard 96-well plate ELISA-reader. The results were 

quantified and stored into the Peplab database. Occasionally a well contained an air

bubble resulting in a false-positive value, the cards were manually inspected and any 

values caused by an air-bubble were scored as 0.  

Synthesis quality control. To verify the quality of the synthesized peptides, a 

25 separate set of positive and negative control peptides was synthesized in parallel.  

These were screened with antibody 57.9 (ref. Posthumus et al., J. Virology, 1990, 

64:3304-3309).  

Results 

Screening. Antibody binding depends on a combination of factors, including 

30 concentration of the antibody and the amounts and nature of competing proteins in the 

ELISA buffer. Also, the pre-coat conditions (the specific treatment of the peptide 

arrays prior to incubation with the experimental sample) affected binding. These 

details are summed up in Table 240. For the Pepscan Buffer and Preconditioning
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(SQ), the numbers indicate the relative amount of competing protein (a combination 

of horse serum and ovalbumin).  

Table 240. Screening conditions 

Label Dilution Sample Buffer Pre-conditioning 

ET200-104 8 Pg/ml PBS-Tween PBS-Tween 

ET200-117 3 g/ml PBS-Tween 0.1% SQ 

5 

Antibodies ET200-104 and ET200-117 were coated at 1 g/ml on a Nunc 

Maxisorp plate for ELISA and detected with Goat Anti-Human Ig-HRP (Southern 

Biotech; #2010/05), the same conjugate that is used in minicard screenings. For 

ET200-104 and ET200-117 signal >1 OD was obtained for some dilutions of the 

10 secondary Ab, indicating that the secondary antibody is well suited for detection of 

these mAbs.  

Herceptin was used as an internal negative control at high concentration in the 

absence of blocking buffer. Herceptin bound peptides with common sequences 

LRGSPLILYRF, LRGSSPILYWF and APRGSPPILYW (Figure 25). Peptides 

15 containing aforementioned sequences were excluded from epitope candidates for test 

samples.  

When tested under low stringency conditions and at a high concentration 

antibody ET200-104 binds multiple peptide motifs in all sets (Figure 26). The 

majority of peptides bound were suspected to be the result of non-specific hydrophic 

20 interactions based on the results obtained for Herceptin (internal negative control).  

However, binding of peptides containingmotif 657 SRPILTFRAPR667 was proposed to 

be specific, and was uniquely attributed to sample ET200-104.  

When tested under low stringency conditions antibody ET200-117 resulted in 

weak binding of multiple peptide motifs on all sets. Cumulative data analysis of data 

25 obtained for all sets suggests that the antibody uniquely recognizes a region 

containing peptide stretch 829RSETVTLYITGL 84 0 in domain 9 of Fc receptor-like 

protein 5 distinct from the Herceptin internal negative control and ET200-104. Again 

the majority of other peptides bound were suspected to be the result of unspecific 

hydrophic interactions that shared as the same binding pattern was recorded under low 

30 stringency conditions for antibody ET200-104.
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Conclusions 

Cumulative data analysis of results collected for ET200-104, and ET200-117 

vs. Herceptin suggest that antibody ET200-104 targets residues 657SRPILTFRAPR66 7 

within domain 8 of Fc receptor-like protein 5 and antibody ET200-117 targets 

5 residues 829RSETVTLYITGL 84 0 within domain 9. Additionally, for both samples 

multiple signals were recorded with peptides non-specifically bound by Herceptin.  

The epitope candidate identified for ET200-104 was visualized using a publically 

available 3D model of Fc receptor-like protein 5 (Figure 27). The epitope candidate 

for ET200-117 lies within the non-modeled part of the target and therefore cannot be 

10 visualized.  
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CLAIMS 

1. A chimeric antigen receptor (CAR), comprising an extracellular antigen-binding domain 

that binds to Fc Receptor-like 5 (FcRL5), a transmembrane domain, and an intracellular domain, 

wherein the extracellular antigen-binding domain comprises: 

(aa) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 312, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:313, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:314; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 309, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:310, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:311; 

(ab) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:320; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 315, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:316, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:317; 

(ac) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 324, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:325; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 321, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:322, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:323; 

(ad) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 329, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:330, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:331; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 326, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:327, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:328; 

(ae) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 329, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:330, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:331; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set
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forth in SEQ ID NO: 332, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:333, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:334; 

(af) a light chain variable region comprising a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 338, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:330, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:339; and a 

heavy chain variable region comprising a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 335, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:336, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:337; 

(ag) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 343, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:344, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:345; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 340, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:341, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:342; 

(ah) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 348, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:349, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:350; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:327, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:347; 

(ai) a light chain variable region comprising a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 352, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:344, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:353; and a 

heavy chain variable region comprising a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:327, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:351; 

(aj) a light chain variable region comprising a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 357, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:358, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:359; and a 

heavy chain variable region comprising a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 354, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:355, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:356; 

(ak) a light chain variable region comprising a CDR1 comprising the amino acid
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sequence set forth in SEQ ID NO: 363, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:364, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:365; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 360, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:361, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:362; 

(al) a light chain variable region comprising a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 369, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:370, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:371; and a 

heavy chain variable region comprising a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 366, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:367, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:368; 

(am) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 329, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:330, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:375; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 372, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:373, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:374; 

(an) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 329, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:330, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:377; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:327, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:376; 

(ao) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 381, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:382, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:383; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 378, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:379, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:380; 

(ap) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 329, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:385, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:386; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set
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forth in SEQ ID NO: 309, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:310, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:384; 

(aq) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 390, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:391, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:392; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 387, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:388, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:389; 

(ar) a light chain variable region comprising a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:395; and a 

heavy chain variable region comprising a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 393, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:355, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:394; 

(as) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 397, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:398, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:399; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:327, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:396; 

(at) a light chain variable region comprising a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 401, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:398, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:402; and a 

heavy chain variable region comprising a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:327, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:400; 

(au) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 406, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:398, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:407; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 403, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:404, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:405; 

(av) a light chain variable region comprising a CDR1 comprising the amino acid
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sequence set forth in SEQ ID NO: 329, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:409, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:410; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:327, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:408; 

(aw) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:414; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:413; 

(ax) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 416, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:417, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:418; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:415; 

(ay) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:419; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:349; 

(az) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 423, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:358, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:424; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 420, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:421, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:422; 

(ba) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 428, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:429, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:430; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set
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forth in SEQ ID NO: 425, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:426, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:427; 

(bb) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 433, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:434, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:435; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 372, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:431, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:432; 

(bc) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 423, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:438, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:439; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 436, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:388, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:437; 

(bd) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 329, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:330, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:443; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 440, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:441, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:442; 

(be) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 447, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:448, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:449; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 444, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:445, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:446; 

(bf) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:452; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 309, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:450, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:451; 

(bg) a light chain variable region comprising a CDR1 comprising the amino acid
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sequence set forth in SEQ ID NO: 369, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:454, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:455; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:453; 

(bh) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:457; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:456; 

(bi) a light chain variable region comprising a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 329, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:330, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:331; and a 

heavy chain variable region comprising a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:327, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:458; 

(bj) a light chain variable region comprising a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 460, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:461, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:462; and a 

heavy chain variable region comprising a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:412, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:459; 

(bk) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:419; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:463; 

(bl) a light chain variable region comprising a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 423, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:438, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:465; and a 

heavy chain variable region comprising a CDR1 comprising the amino acid sequence set forth in



343 

SEQ ID NO: 436, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:388, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:464; 

(bm) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 468, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:469, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:470; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:466, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:467; 

(bn) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 474, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:358, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:465; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 471, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:472, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:473; 

(bo) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 477, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:478, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:479; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 372, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:475, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:476; 

(bp) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 483, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:484, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:485; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 480, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:481, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:482; 

(bq) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 433, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:487, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:488; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:327, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:486; 

(br) a light chain variable region comprising a CDR1 comprising the amino acid
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sequence set forth in SEQ ID NO: 490, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:313, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:491; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 309, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:310, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:489; 

(bs) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 312, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:313, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:493; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 309, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:310, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:492; 

(bt) a light chain variable region comprising a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 490, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:349, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:495; and a 

heavy chain variable region comprising a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 403, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:404, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:494; 

(bu) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 498, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:344, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:499; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 403, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:496, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:497; 

(by) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 503, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:504, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:505; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 500, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:501, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:502; 

(bw) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 508, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:349, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:509; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set
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forth in SEQ ID NO: 403, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:506, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:507; 

(bx) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 312, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:513, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:514; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 510, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:511, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:512; 

(by) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 518, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:519; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 515, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:516, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:517; 

(bz) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 348, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:523, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:524; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 520, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:521, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:522; 

(ca) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 406, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:398, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:528; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 525, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:526, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:527; 

(cb) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:530; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:529; 

(cc) a light chain variable region comprising a CDR1 comprising the amino acid
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sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:531; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 515, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:516, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:517; 

(cd) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 533, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:534, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:535; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 403, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:404, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:532; 

(ce) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 428, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:429, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:430; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 425, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:426, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:536; 

(cf) a light chain variable region comprising a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 540, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:398, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:541; and a 

heavy chain variable region comprising a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 537, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:538, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:539; 

(cg) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 406, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:398, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:542; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 537, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:538, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:539; 

(ch) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 544, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:448, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:545; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set
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forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:543; 

(ci) a light chain variable region comprising a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 547, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:548, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:549; and a 

heavy chain variable region comprising a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:412, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:546; 

(cj) a light chain variable region comprising a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 312, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:313, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:314; and a 

heavy chain variable region comprising a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 309, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:310, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:550; 

(ck) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 312, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:513, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:314; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 309, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:310, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:550; 

(cl) a light chain variable region comprising a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 406, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:398, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:554; and a 

heavy chain variable region comprising a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 551, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:552, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:553; 

(cm) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 556, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:557, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:558; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 309, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:310, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:555; 

(cn) a light chain variable region comprising a CDR1 comprising the amino acid
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sequence set forth in SEQ ID NO: 562, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:563, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:564; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 559, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:560, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:561; 

(co) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 568, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:504, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:569; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 565, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:566, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:567; 

(cp) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 571, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:572, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:573; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 372, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:475, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:570; 

(cq) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 343, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:575, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:576; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 403, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:404, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:574; 

(cr) a light chain variable region comprising a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 312, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:313, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:314; and a 

heavy chain variable region comprising a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:412, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:577; 

(cs) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 312, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:313, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:314; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set
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forth in SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:327, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:578; 

(ct) a light chain variable region comprising a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 580, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:438, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:581; and a 

heavy chain variable region comprising a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 436, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:388, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:579; 

(cu) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 585, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:313, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:314; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 582, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:583, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:584; 

(cv) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 312, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:586, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:314; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 346, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:327, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:578; 

(cw) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 588, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:385, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:375; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 403, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:404, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:587; 

(cx) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:592; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 589, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:590, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:591; 

(cy) a light chain variable region comprising a CDR1 comprising the amino acid
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sequence set forth in SEQ ID NO: 926, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:927, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:928; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 923, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:924, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:925; or 

(cz) a light chain variable region comprising a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 932, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:933, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:934; 

and a heavy chain variable region comprising a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 929, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:930, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:931.  

2. A chimeric antigen receptor (CAR), comprising an extracellular antigen-binding domain 

that binds to Fc Receptor-like 5 (FcRL5), a transmembrane domain, and an intracellular domain, 

wherein the extracellular antigen-binding domain comprises: 

(aa) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:3, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:4; 

(ab) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:7, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:8; 

(ac) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:11, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:12; 

(ad) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:299, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:300; 

(ae) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:15, and a heavy chain variable region
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comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:16; 

(af) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:19, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:20; 

(ag) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:23, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:24; 

(ah) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:27, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:28; 

(ai) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:31, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:32; 

(aj) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:35, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:36; 

(ak) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:39, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:40; 

(al) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:43, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:44; 

(am) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:47, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth
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in SEQ ID NO:48; 

(an) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:51, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:52; 

(ao) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:55, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:56; 

(ap) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:59, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:60; 

(aq) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:63, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:64; 

(ar) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:67, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:68; 

(as) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:71, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:72; 

(at) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:75, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:76; 

(au) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:79, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:80;
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(av) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:83, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:84; 

(aw) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:87, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:88; 

(ax) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:91, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:92; 

(ay) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:95, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:96; 

(az) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:99, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:100; 

(ba) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:103, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:104; 

(bb) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:107, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:108; 

(bc) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:111, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:112; 

(bd) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light
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chain variable region sequence set forth in SEQ ID NO:115, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:116; 

(be) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:119, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:120; 

(bf) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:123, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:124; 

(bg) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:127, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:128; 

(bh) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:131, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:132; 

(bi) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:135, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:136; 

(bj) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:139, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:140; 

(bk) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:143, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:144; 

(bl) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:147, and a heavy chain variable region
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comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:148; 

(bm) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:151, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:152; 

(bn) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:155, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:156; 

(bo) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:159, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:160; 

(bp) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:163, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:164; 

(bq) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:167, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:168; 

(br) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:171, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:172; 

(bs) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:175, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:176; 

(bt) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:179, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth
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in SEQ ID NO:180; 

(bu) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:183, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:184; 

(by) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:187, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:188; 

(bw) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:191, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:192; 

(bx) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:195, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:196; 

(by) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:199, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:200; 

(bz) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:203, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:204; 

(ca) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:207, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:208; 

(cb) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:211, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:212;
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(cc) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:215, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:216; 

(cd) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:219, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:220; 

(ce) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:223, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:224; 

(cf) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:227, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:228; 

(cg) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:231, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:232; 

(ch) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:235, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:236; 

(ci) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:239, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:240; 

(cj) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:243, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:244; 

(ck) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light



358 

chain variable region sequence set forth in SEQ ID NO:247, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:248; 

(cl) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:251, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:252; 

(cm) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:255, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:256; 

(cn) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:259, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:260; 

(co) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:263, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:264; 

(cp) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:267, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:268; 

(cq) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:271, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:272; 

(cr) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:275, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:276; 

(cs) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:279, and a heavy chain variable region
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comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:280; 

(ct) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:283, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:284; 

(cu) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:287, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:288; 

(cv) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:291, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:292; 

(cw) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:303, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:304; 

(cx) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:295, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:296; 

(cy) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:915, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:917; or 

(cz) a light chain variable region comprising a CDR1, a CDR2, and a CDR3 of the light 

chain variable region sequence set forth in SEQ ID NO:919, and a heavy chain variable region 

comprising a CDR1, a CDR2, and a CDR3 of the heavy chain variable region sequence set forth 

in SEQ ID NO:921.  

3. The CAR of claim 1 or 2, wherein:
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(aa) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:3, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:4; 

(ab) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:7, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:8; 

(ac) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:11, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:12; 

(ad) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:299, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:300; 

(ae) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:15, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:16; 

(af) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:19, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:20; 

(ag) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:23, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:24; 

(ah) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:27, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:28; 

(ai) the light chain variable region comprises an amino acid sequence that has at least
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about 90% sequence identity to the sequence set forth in SEQ ID NO:31, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:32; 

(aj) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:35, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:36; 

(ak) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:39, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:40; 

(al) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:43, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:44; 

(am) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:47, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:48; 

(an) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:51, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:52; 

(ao) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:55, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:56; 

(ap) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:59, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:60; 

(aq) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:63, and the heavy chain
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variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:64; 

(ar) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:67, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:68; 

(as) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:71, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:72; 

(at) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:75, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:76; 

(au) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:79, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:80; 

(av) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:83, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:84; 

(aw) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:87, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:88; 

(ax) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:91, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:92; 

(ay) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:95, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity
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to the sequence set forth in SEQ ID NO:96; 

(az) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:99, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:100; 

(ba) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:103, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:104; 

(bb) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:107, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:108; 

(bc) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:111, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:112; 

(bd) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:115, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:116; 

(be) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:119, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:120; 

(bf) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:123, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:124; 

(bg) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:127, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:128;
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(bh) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:131, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:132; 

(bi) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:135, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:136; 

(bj) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:139, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:140; 

(bk) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:143, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:144; 

(bl) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:147, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:148; 

(bm) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:151, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:152; 

(bn) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:155, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:156; 

(bo) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:159, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:160; 

(bp) the light chain variable region comprises an amino acid sequence that has at least
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about 90% sequence identity to the sequence set forth in SEQ ID NO:163, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:164; 

(bq) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:167, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:168; 

(br) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:171, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:172; 

(bs) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:175, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:176; 

(bt) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:179, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:180; 

(bu) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:183, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:184; 

(by) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:187, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:188; 

(bw) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:191, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:192; 

(bx) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:195, and the heavy chain
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variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:196; 

(by) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:199, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:200; 

(bz) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:203, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:204; 

(ca) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:207, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:208; 

(cb) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:211, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:212; 

(cc) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:215, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:216; 

(cd) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:219, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:220; 

(ce) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:223, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:224; 

(cf) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:227, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity
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to the sequence set forth in SEQ ID NO:228; 

(cg) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:231, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:232; 

(ch) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:235, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:236; 

(ci) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:239, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:240; 

(cj) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:243, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:244; 

(ck) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:247, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:248; 

(cl) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:251, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:252; 

(cm) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:255, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:256; 

(cn) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:259, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:260;



368 

(co) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:263, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:264; 

(cp) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:267, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:268; 

(cq) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:271, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:272; 

(cr) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:275, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:276; 

(cs) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:279, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:280; 

(ct) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:283, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:284; 

(cu) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:287, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:288; 

(cv) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:291, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:292; 

(cw) the light chain variable region comprises an amino acid sequence that has at least
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about 90% sequence identity to the sequence set forth in SEQ ID NO:303, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:304; 

(cx) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:295, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:296 ; 

(cy) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:915, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:917; or 

(cz) the light chain variable region comprises an amino acid sequence that has at least 

about 90% sequence identity to the sequence set forth in SEQ ID NO:919, and the heavy chain 

variable region comprises an amino acid sequence that has at least about 90% sequence identity 

to the sequence set forth in SEQ ID NO:921.  

4. The CAR of any one of claims 1-3, wherein: 

(aa) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:3, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:4; 

(ab) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:7, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:8; 

(ac) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:11, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:12; 

(ad) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:299, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:300; 

(ae) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:15, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:16; 

(af) the light chain variable region comprises the amino acid sequence set forth in SEQ
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ID NO:19, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:20; 

(ag) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:23, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:24; 

(ah) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:27, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:28; 

(ai) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:31, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:32; 

(aj) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:35, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:36; 

(ak) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:39, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:40; 

(al) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:43, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:44; 

(am) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:47, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:48; 

(an) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:51, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:52; 

(ao) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:55, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:56; 

(ap) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:59, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:60; 

(aq) the light chain variable region comprises the amino acid sequence set forth in SEQ
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ID NO:63, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:64; 

(ar) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:67, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:68; 

(as) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:71, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:72; 

(at) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:75, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:76; 

(au) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:79, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:80; 

(av) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:83, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:84; 

(aw) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:87, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:88; 

(ax) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:91, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:92; 

(ay) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:95, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:96; 

(az) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:99, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:100; 

(ba) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:103, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:104; 

(bb) the light chain variable region comprises the amino acid sequence set forth in SEQ
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ID NO:107, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:108; 

(bc) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:111, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:112; 

(bd) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:115, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:116; 

(be) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:119, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:120; 

(bf) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:123, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:124; 

(bg) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:127, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:128; 

(bh) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:131, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:132; 

(bi) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:135, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:136; 

(bj) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:139, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:140; 

(bk) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:143, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:144; 

(bl) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:147, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:148; 

(bm) the light chain variable region comprises the amino acid sequence set forth in SEQ
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ID NO:151, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:152; 

(bn) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:155, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:156; 

(bo) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:159, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:160; 

(bp) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:163, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:164; 

(bq) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:167, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:168; 

(br) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:171, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:172; 

(bs) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:175, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:176; 

(bt) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:179, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:180; 

(bu) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:183, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:184; 

(by) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:187, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:188; 

(bw) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:191, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:192; 

(bx) the light chain variable region comprises the amino acid sequence set forth in SEQ
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ID NO:195, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:196; 

(by) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:199, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:200; 

(bz) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:203, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:204; 

(ca) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:207, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:208; 

(cb) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:211, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:212; 

(cc) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:215, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:216; 

(cd) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:219, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:220; 

(ce) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:223, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:224; 

(cf) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:227, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:228; 

(cg) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:231, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:232; 

(ch) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:235, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:236; 

(ci) the light chain variable region comprises the amino acid sequence set forth in SEQ
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ID NO:239, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:240; 

(cj) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:243, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:244; 

(ck) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:247, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:248; 

(cl) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:251, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:252; 

(cm) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:255, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:256; 

(cn) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:259, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:260; 

(co) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:263, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:264; 

(cp) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:267, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:268; 

(cq) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:271, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:272; 

(cr) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:275, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:276; 

(cs) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:279, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:280; 

(ct) the light chain variable region comprises the amino acid sequence set forth in SEQ
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ID NO:283, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:284; 

(cu) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:287, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:288; 

(cv) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:291, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:292; 

(cw) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:303, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:304; 

(cx) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:295, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:296; 

(cy) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:915, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:917; or 

(cz) the light chain variable region comprises the amino acid sequence set forth in SEQ 

ID NO:919, and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:921.  

5. The CAR of any one of claims 1-3, wherein: 

(a) the light chain variable region comprises a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:419; and the 

heavy chain variable region comprises a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:412, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:463; 

(b) the light chain variable region comprises a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 318, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:319, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:531; 

and the heavy chain variable region comprises a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 515, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:516, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:517;
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(c) the light chain variable region comprises a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 533, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:534, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:535; and the 

heavy chain variable region comprises a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 403, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:404, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:532; 

(d) the light chain variable region comprises a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 544, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:448, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:545; 

and the heavy chain variable region comprises a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 411, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:412, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:543; 

(e) the light chain variable region comprises a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 571, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:572, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:573; and the 

heavy chain variable region comprises a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 372, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:475, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:570; 

(f) the light chain variable region comprises a CDR1 comprising the amino acid sequence 

set forth in SEQ ID NO: 329, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:330, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:443; and the 

heavy chain variable region comprises a CDR1 comprising the amino acid sequence set forth in 

SEQ ID NO: 440, a CDR2 comprising the amino acid sequence set forth in SEQ ID NO:441, and 

a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:442; or 

(g) the light chain variable region comprises a CDR1 comprising the amino acid 

sequence set forth in SEQ ID NO: 490, a CDR2 comprising the amino acid sequence set forth in 

SEQ ID NO:313, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:491; 

and the heavy chain variable region comprises a CDR1 comprising the amino acid sequence set 

forth in SEQ ID NO: 309, a CDR2 comprising the amino acid sequence set forth in SEQ ID 

NO:310, and a CDR3 comprising the amino acid sequence set forth in SEQ ID NO:489.  

6. The CAR of any one of claims 1-5, wherein: 

(a) the light chain variable region comprises the amino acid sequence set forth in SEQ ID 

NO:143; and the heavy chain variable region comprises the amino acid sequence set forth in
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SEQ ID NO:144; 

(b) the light chain variable region comprises the amino acid sequence set forth in SEQ ID 

NO:215; and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:216; 

(c) the light chain variable region comprises the amino acid sequence set forth in SEQ ID 

NO:219; and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:220; 

(d) the light chain variable region comprises the amino acid sequence set forth in SEQ ID 

NO:235; and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:236; 

(e) the light chain variable region comprises the amino acid sequence set forth in SEQ ID 

NO:267; and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:268; 

(f) the light chain variable region comprises the amino acid sequence set forth in SEQ ID 

NO:115; and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:116; or 

(g) the light chain variable region comprises the amino acid sequence set forth in SEQ ID 

NO:171; and the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO:172.  

7. The CAR of any one of claims 1-6, wherein the extracellular antigen-binding domain is a 

single-chain variable fragment (scFv), a Fab, or a F(ab)2.  

8. The CAR of any one of claims 1-7, wherein the extracellular antigen-binding domain 

comprises the amino acid sequence set forth in SEQ ID NO: 594, SEQ ID NO: 596, SEQ ID NO: 

598, SEQ ID NO: 600, SEQ ID NO: 602, SEQ ID NO: 604, SEQ ID NO: 606, SEQ ID NO: 608, 

SEQ ID NO: 610, SEQ ID NO: 612, SEQ ID NO: 614, SEQ ID NO: 616, SEQ ID NO: 618, SEQ 

ID NO: 620, SEQ ID NO: 622, SEQ ID NO: 624, SEQ ID NO: 626, SEQ ID NO: 628, SEQ ID 

NO: 630, SEQ ID NO: 632, SEQ ID NO: 634, SEQ ID NO: 636, SEQ ID NO: 638, SEQ ID NO: 

640, SEQ ID NO: 642, SEQ ID NO: 644, SEQ ID NO: 646, SEQ ID NO: 648, SEQ ID NO: 650, 

SEQ ID NO: 652, SEQ ID NO: 654, SEQ ID NO: 656, SEQ ID NO: 658, SEQ ID NO: 660, SEQ 

ID NO: 662, SEQ ID NO: 664, SEQ ID NO: 666, SEQ ID NO: 668, SEQ ID NO: 670, SEQ ID 

NO: 672, SEQ ID NO: 674, SEQ ID NO: 676, SEQ ID NO: 678, SEQ ID NO: 680, SEQ ID NO: 

682, SEQ ID NO: 684, SEQ ID NO: 686, SEQ ID NO: 688, SEQ ID NO: 690, SEQ ID NO: 692,
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SEQ ID NO: 694, SEQ ID NO: 696, SEQ ID NO: 698, SEQ ID NO: 700, SEQ ID NO: 702, SEQ 

ID NO: 704, SEQ ID NO: 706, SEQ ID NO: 708, SEQ ID NO: 710, SEQ ID NO: 712, SEQ ID 

NO: 714, SEQ ID NO: 716, SEQ ID NO: 718, SEQ ID NO: 720, SEQ ID NO: 722, SEQ ID NO: 

724, SEQ ID NO: 726, SEQ ID NO: 728, SEQ ID NO: 730, SEQ ID NO: 732, SEQ ID NO: 734, 

SEQ ID NO: 736, SEQ ID NO: 738, SEQ ID NO: 740, SEQ ID NO: 742, or SEQ ID NO: 744.  

9. The CAR of any one of claims 1-8, wherein the transmembrane domain comprises a CD8 

polypeptide, a CD28 polypeptide, a CD3Q polypeptide, a CD4 polypeptide, a 4-1BB polypeptide, 

an OX40 polypeptide, an ICOS polypeptide, a CTLA-4 polypeptide, a PD-i polypeptide, a 

LAG-3 polypeptide, a 2B4 polypeptide, a BTLA polypeptide, a synthetic peptide, or a 

combination thereof.  

10. The CAR of any one of claims 1-9, wherein the intracellular domain comprises a CD3Q 

polypeptide.  

11. The CAR of any one of claims 1-10, wherein the intracellular domain further comprises 

at least one signaling region.  

12. The CAR of claim 11, wherein the at least one signaling region comprises a PD-I 

polypeptide, a CTLA-4 polypeptide, a LAG-3 polypeptide, a 2B4 polypeptide, a BTLA 

polypeptide, a synthetic peptide, or a combination thereof.  

13. The CAR of claim 11 or 12, wherein the signaling region comprises at least one co

stimulatory signaling region.  

14. The CAR of claim 13, wherein the at least one co-stimulatory signaling region comprises 

a CD28 polypeptide, a 4-1BB polypeptide, an OX40 polypeptide, an ICOS polypeptide, a DAP

10 polypeptide, or a combination thereof.  

15. The CAR of claim 13 or 14, wherein: 

the transmembrane domain comprises a CD28 polypeptide, the intracellular domain 

comprises a CD3Q polypeptide and the at least one co-stimulatory signaling domain comprises a 

CD28 polypeptide; 

the transmembrane domain comprises a CD8 polypeptide, the intracellular domain 

comprises a CD3Q polypeptide and the at least one co-stimulatory signaling domain comprises a 

4-1BB polypeptide; or 

the transmembrane domain comprises a CD28 polypeptide, the intracellular domain
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comprises a CD3Q polypeptide and the at least one co-stimulatory signaling domain comprises a 

4-1BB polypeptide.  

16. A nucleic acid molecule encoding the chimeric antigen receptor (CAR) of any one of 

claims 1-15.  

17. A vector comprising the nucleic acid molecule of claim 16.  

18. The vector of claim 17, wherein the vector is a y-retroviral vector or a lentiviral vector.  

19. An immunoresponsive cell comprising the CAR of any one of claims 1-15, the nucleic 

acid molecule of claim 16 or the vector of claim 17 or 18.  

20. The immunoresponsive cell of claim 19, wherein the immunoresponsive cell is further 

transduced with a nucleic acid molecule encoding at least one co-stimulatory ligand such that the 

immunoresponsive cell expresses the at least one co-stimulatory ligand, wherein the at least one 

co-stimulatory ligand is selected from the group consisting of 4-BBL, CD80, CD86, CD70, 

OX40L, CD48, TNFRSF14, and combinations thereof, and/or a nucleic acid molecule encoding 

at least one cytokine such that the immunoresponsive cell secretes the at least one cytokine, 

wherein the at least one cytokine is selected from the group consisting of IL-2, IL-3, IL-6, IL-7, 

IL-11, IL-12, IL-15, IL-17, IL-21, and combinations thereof.  

21. The immunoresponsive cell of claim 19 or 20, wherein the immunoresponsive cell is 

selected from the group consisting of a T cell, a Natural Killer (NK) cell, a cytotoxic T 

lymphocyte (CTL), a regulatory T cell, a human embryonic stem cell, a lymphoid progenitor 

cell, a T cell-precursor cell, and a pluripotent stem cell from which lymphoid cells may be 

differentiated.  

22. A T cell comprising the CAR of any one of claims 1-15, the nucleic acid molecule of 

claim 16 or the vector of claim 17 or 18.  

23. A method of reducing tumor burden or increasing or lengthening survival of a subject 

having a tumor expressing FcRL5, comprising administering to the subject an effective amount 

of the immunoresponsive cell of any one of claims 19-21 or the T cell of claim 22.  

24. The method of claim 23, wherein: the method reduces the number of tumor cells; the 

method reduces tumor size; or the method eradicates the tumor in the subject.  

25. A method for producing an immunoresponsive cell that binds to Fc Receptor-like 5 

(FcRL5), comprising introducing into the immunoresponsive cell a nucleic acid sequence that
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encodes the chimeric antigen receptor (CAR) of any one of claims 1-15, the nucleic acid 

molecule of claim 16 or the vector of claim 17 or 18.  

26. An immunoresponsive cell that binds to Fc Receptor-like 5 (FcRL5) produced by the 

method of claim 25.  

27. A pharmaceutical composition comprising an effective amount of the immunoresponsive 

cell of any one of claims 19-21 or 26 or the T cell of claim 22 and a pharmaceutically acceptable 

excipient.  

28. The pharmaceutical composition of claim 27, wherein the pharmaceutical composition is 

for treating a tumor expressing FcRL5.  

29. A kit for treating a tumor expressing FcRL5, comprising the immunoresponsive cell of 

any one of claims 19-21 or the T cell of claim 22.  

30. Use of an effective amount of the immunoresponsive cell of any one of claims 19-21 or 

the T cell of claim 22 in the manufacture of a medicament for treating a tumor expressing FcRL5 

in a subject.  

31. The method of claim 23 or 24, the pharmaceutical composition of claim 28 or the use of 

claim 30, wherein the tumor is selected from the group consisting of multiple myeloma, Non

Hodgkin Lymphoma, Mantle Cell Lymphoma, Hodgkin Lymphoma, Chronic Lymphocytic 

Leukemia (CLL), Acute lymphocytic leukemia (ALL), Hairy Cell Leukemia, Burkitt's 

Lymphoma, and Waldenstrom's Macroglobulinemia.  
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