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(57) Abstract: The present invention relates to a programmed cell death protein 1 (anti-PD-1) antibody or an antigen-binding fragment
thereof, a nucleic acid encoding same; a recombinant expression vector containing the nucleic acid; host cells transfected with the
recombinant expression vector; a method for preparing the antibody or the antigen-binding fragment thereof; a bispecific or multispecific
antibody comprising the antibody or the antigen-binding fragment thereof; an immune cell engaging bispecific or multispecific antibody
comprising at least one scFv of the antibody and at least one scFv of an antibody binding to an immune cell activating antigen; an
antibody-drug conjugate (ADC) in which the antibody or the antigen-binding fragment thereof is bound to a drug; a chimeric antigen
receptor (CAR) comprising the scFv of the anti-PD-1 antibody as an antigen-binding site of an extracellular domain; immune cells into
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which the chimeric antigen receptor is introduced; a composition for combination therapy comprising the immune cells; a composition

for combination therapy comprising the antibody or the antigen-binding fragment thereof; a composition for the treatment of cancer;
and a method for treating cancer.
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A8 ATt 1 A3 #2 moused] fusion®l] 4] 12 clones, #4 mouse ]
fusion®l] 4] 7 clones, total 197} 2] positive clones-S selectiond} $] 31, ©] 5 OD=450
4ol 1.0 ©]/4<! clones 117 At}

5= 3-2 Q-ELISA®°l 2] &+ hPD-1 antibody hybridoma screening-8- H.¢] =1}, 7+
clone<= 1x106 hybridomas 24hr ¥l %+ 2 71 supernatantE A}-8-3+o] ELISAE
21y eto 2 A AakwEe A4 o5 vlalste] AE ST 1 A3 2-2B3,
2-3C3, 2-5F1, 2-7C5, 2-9A9, X 4-8D4, 4-8H11, 4-9D12, 4-9F102] 9 clones <
A st

%= 4a WA & 4¢= hPD-1 hybridoma antibodies 2] &4 -& X o] U}, Purified
antibodiesi= SDS-PAGE stain (1= 4a), SEC-HPLC (%= 4b), SPR (%= 4c)°l 2|8l 1
EA& ¥A413150 1) 8 clones©ll 4] recombinant human PD-1-His protein (ECD)3}2]
A%t o] A 548 binding affinity S 29101, 71 % 4-9D12, 4-9F100] X3 T
2L binding affinityS 7} t}.

5= 53 flow cytometry©l] €] 3+ hPD-1 antibodies2} hPD-1 expressing cells{+<]
Binding testE }.¢] =}, PD-1/PD-L1 blocking assay©ll 4] A}-8-%¥ PD-1 expressing
effector cells®] YHF-E AL-8-3te] PD-19] o g+ 34 ] binding effectE flow
cytometry w21 ¢+ A 3} 2-2B3 (49.9%), 2-7C5 (50.4%), 4-8D4 (23.5%) &
gelstint.

%= 6- hPD-1 hybridoma antibodies®l] ™ g+ hPD-1/PD-L1 blocking functional
assay & H.o] =0}, 42 F 7] 9] genetically engineered cell lines, PD-1 effector
cells and PD-L1 aAPC cells-& co-cultured} %S ), PD-1/PD-L1 interaction-<
TCR-mediated luminescence S < #l| 8} 21 t}. WhH of] PD-1/PD-L1 interaction-&
A8 ¥ 3A) 9] function®l] ] 3l disruption®] ™ TCR activation®l] 2] 3
luminescence”} 5 % = ¥ ¢] ]t} PD-1/PD-L1 co-culture®l] A1 ¥ s}4| &
Sug¥t-E| 2-fold serial dilutiondF] I blocking effectZ <13+ A3} 371 2] clones,
2-2B3, 2-7C5, 4-8D4 & A| ol 4| control anti-PD-1 antibody 2} f-A}$} blocking
effect® WEFW T

% 7a WA & 7c2 A'EH 3 clones &4 2] ¢17F8Hhumanization)E H.o] 51
Keytruda®} Bl nlslo] ghA| o] 5A4-& A5 a1 A B 5 Ao A A7t &
2~84] A &= wk LT} hPD-1 expressing®l] 1ol ¢17+3} PD-1 34| & 2] SDS-PAGE &
Q-ELISA (%= 7a), SEC-HPLC & SPR (% 7b) % Binding effect 2 3} (% 7¢)&
LU ST

% 8ats H ko] 91713} T 1 8HA 9] In vivo B A2 930 tumor size S
WA A E HolFrh 1 gbi - o] Ik T H A o Ik B AE
A s HolEr),

5 9a WA 9c= 7+ T H B A o] ol thk XSt E STFA 71 7] H $F gene
engineering 2 & H o] £} & 9a:= 2B3W Y] 13} =& 7 A13F 5 clonese] @A),
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™ 1OaL 7t B gAY A3 E S fete] A8 E A &9 hPD-1+
IakE sl A o) th gk A3 S flow cytometry 2 ¥4 3 A3 E Bt
10bi= AZF P Ao 2 HE] 7] g activated hCDS T A oAl T 1. g4 2]
A3 S flow cytometry 2 74 3+ A5 Bl =)

% 1lav™ ZF 1 A 9] hPD-12 2& 6} = effector Al 3£ 2} 1 receptor$!
hPD-L1& & at= APC Al £ 9} A& Al s 7 A+ 852 Al FTolA
A3 Ants Bl & 11bi= T14-059 T15-01 7 2] <
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ANE BRoE0h & 12c7= A HE 8D4 FE A H o] 9 X HojHH &
A & 2] VHe} VL % CDR region Al @2~ ¥4 A3 5 Bt} & 12dE
A HF FHE FASY LS A HEa22 keytruda oFH] =AF A A 3t
H| 0 gk A 3& EO%“FE}

5132 A8 FHe FH A 9] F3F Cross-Reactivity ¥4 A& H o] =1,
= 14a W ]140*—-4131'130 A mvivo 85 A 235 HolFr)h =
14a:= &A) Folo b & ZF 1552 71 A8 tumor size ¥4 235 Holsth =

14b= 7f 7179 4 A7) Fabghe 123 A9 E BAF0 B 14e+= 7
71559 CD49} CD8 T Al 329 #-32 A& HolFEt
U o] AAE AT I
thE Ao ® QoA gF= g, & WA MM AL BEE V=2 2 354
Fo]E& o] &= V| ioboll A sl E AL Ttel] oA SYAH R
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3}l PD-1 8FA

Balb/c Mouse & ©|-8-3}] full length human PD-1 gene®ll 2] ¢+ vaccination,
recombinant human PD-1 protein®] boosting 2 2 immunization$t ¥, 1 spleen=
mouse myeloma cells, sp2/02} fusionA] ! TF. Anti-hPD-1 antibody & A 4F8h=
hybridoma & screening3}©] clones selections} 31 T}, Selected clonese
purificationd} ] 1 5418 %4138} 31 hPD-1/PD-L12] A3} blocking® 4 =
71°6& 7}*] = hybridoma antibodies & 418 3} T}, 418 ¥ anti-hPD-1
antibodies 2] cDNA cloning 3} chimeric PD-1 antibodies & & <& %] © = humanized
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#HE Aotk HAH T 1,8 F 142 FAE ol A
Sab S 2¢es T4 CDRL MW 22,9 R

153 ;m_g i%ﬂ A AErE sk o] de] oAt & 9k 7 4] CDR2,
BT 3,4,10,16 R 5602 A 5 ol A A B sh o] o] of] it
M A& X3k T4 CDR3; M IS 5, 11,17, 57 B 58E -4 ¥l ol A
g sput o] o] ol At A DS 2351 7 4 CDRL A9 S 6, 12 %
185 A & stoll A A Bl sh o] 4def ofn Al & £ 9shi= 74 4 CDR2
HAAHT 7,13 R 1922 A H ol A A e sh o] o] ofn il &
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AH(a), DEHG) B A ) S 7L A B S 2= ZabiyD, Z7k2(v2),
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St A3 E A/ EFste AR U a9 dd = 9lom, Ao NS E
2y7vol MFZAA A Z A dls 459 vlushH, A 85 Fofo] 7155t
FUsE AIZE R F o] F Al o] e 2B E AA/EFZ AL 5 A

olF5 ol iz thzEol A gA o Az hHE de] T ¥ o] )
HAEH o7 o]F5ol4 gAe Az YA F 7l o] de] w7t Aol st
Eol A& 7HA = Z7A F 7l ol e W =2 B 4/ B 5
el g £3ko 7 st}

scFvE 7|HH O 2 &= oz 5ol = ths5o] 4 A 9] 43, Aol st
scFvE9 VLI} VHE ZH7| A 2 238 e] A scFvE heterodimeric 3 B &

A Z8}o] Tl obulT] (diabody) B FHE 5 2L, Aol & scFvE A 2 1A 8 A
tendem ScFvE Al 2% 4 912, Fab®| CHI1Z} CL& Z}Fﬂﬂ scFve] &rato]
Y A] A heterodimeric 7| Y & A (miniantibody)E A 223 5= A 31, Fe 9]
homodimeric =M 191 CH3 S| Q19| 3 ofv] = 4F-S- %] 248} 'knob into hole'
& Bl 9] heterodimeric T-2 = W AA| A, o] & A H CH3 =1 ¢1-& Aol gt Z}7} 2]
scFv tof] W A] 7] © 2 4] heterodimeric scFv & B 2] 7| U B} t] (minibody) &
Az Aok

Fab< 7|RFQ & 3}= O] Eol4 L= ths 5ol 4 Ao 45, 54 3ol
gk i Fab'E o] 32 S Hi= W /| A & o] &l A M 2 £3sto]
heterodimeric Fab & B} & A Z& 4= 1 31, &4 Fab2] 4 3= 4 4 9] ol
Aol gt gkl ol o gt scFvE A7 0 Z A 9l A3 7H(valency)E 271 2
SFA Y, Fab3} scFv Alo] ol 7 3 9] (hinge region)E = .2 24 homodimeric
el 2 47l o] FHAFTE T =5 A2 5 Qo) E3E Fabe] A ) G )
Zaf] kol Aol st aFlol] th gt scFvE A1 7 o2 A aHelof tist A&
37) & wHE o] F 3 4 ulolult](bibody), Fab2] 7 2 @bz} =2 weko]] Aol gt
scFvE 217} A7l 2 M ghdol thet A37E 37HE 7HA =5 g At A
ulolutt], Aol gk Fab 370 & 3}t H o &2 JFA I o2 W =53 4= vt

IgGE 7|HF o & &= o| 550l 4 iz vs 5ol 4 Ao 47,
E 2] 2- 3K (Trion Pharma)Alell o] 3l wp-9-24 9} Sl E slo] ¥ 2] & “}E‘ =3

WPt M Slo| B Y| & Sto]l H el km, AT A= fﬁﬂ}(quadromas) = A &35}

o] FEo]|A A& Yt vhHo] oel A gl e AR EE FHEhdEA
Aol gt =2 ol tha] A Fe® CH3 homodimeric &= 91 2] &Y ofn] w4t
H & Al A heterodimeric & Bl 2 A ZFgF o] 2 v} 'Holes and Knob' & B &
olFE-o| 4 A E AT 4= 3T} heterodimeric & B 2] o] F-E-0] A 8}
ol 9lof], Aol g 25 2] scFvE 1gGel A A9} s 4le] 7FH <l th4l constant
LS| e Z+z g3 v Al A homodimeric & B 9] (scFv)4-1gGE Al 28 4 )T},
FE g & E(ImClone)AH= $13F VEGFR-29] t) gt 7| v 2] @2 284 <
IMC-1C112 7|HE o &3], o] A of 4 2| ofn| - ko] wpg-2
Y A7 A g U282 A - & ) (Platelet-derived Growth Factor Receptor-a) ©]]
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t]l gk single variable domain®2- §3HAl A o]l F 50| 4 YA & Al 2}sto
B3t} ek, @A Jlo] Y| o] = A(protein kinase A, PKA) R Al H -4 2]
dimerization and dockmg domain(DDD)¥} PKA 2| anchoring domaine- ©] &3} o] &
4} 'dock and lock(DNL)' i & E-3j Al CD20°ll t &k th5=2] A d7HE

A= A Z AR 9

|- gk A =3 A _IE—“/H, o & &4, 27} o], 37} o] % HEx= 47} o] 49
o] T 5ol 4 L= thT 5ol A A7 AL H A o & , TAEs =
AWO02001/0773423., AlW02009/080251 %, ZﬂWOZOO9/080252§
A W02009/080253 %, AlW02009/080254 %, AlW02010/112193 %,
AW02010/115589%, AlW02010/136172%, AIW02010/145792%,
AW02010/145793% X AIWO02011/1173305.9) 7] A 27} o] 4, 37} o] B 5=
47} o] e FA & L EEITE 27 o] 4, 37} o) A Hi= 47F ol e &A= A
270 o] ARt Em1, 370 o) el AF vl = 470 o) e A wlel
GA F-Apell EA = S1e A g

T A A AA el A, & o)l E o] T = ths 5o 4 &A= 4] 8-PD-1
ol At °

o
o
__)tsl_lll
Lo g
T
[

£ o
o

te
R

o ox Ay 2 rff

2 3hi= Ao v BHlol] Adtehis A Ei=
£-o], FGFR3, TIGIT, PD-L1, BTLA, CTLA-4, VISTA,
LAG3, TIM3, CD137(4—1BB), VISTA, CD258(LIGHT), MARCO, CD134(0X40),
CD28, CD278(ICOS), CD27, CD154(CD40L), CD357(GITR), CD30, DR3,
CD226(DNAM1), CD96, CD200, CD200R, E # 3| &1 =& A (Transferrin
receptor), c-Met, EGFR, HER2, KDR, PDGFRa, NRP1 2. =& -4 ¥ 7o 4| A el

Shu} ol E3 A ek 4] G i ole] Y AguHe FAoR

1gG A5 B (3= ol ] 9 e ol o] DL . i IS R

o
©
oot

%OH PD-1 o] 9] <], B2 E7<]

Py o w}—e« O]"S LA E}%l—?o A FA =
Eo] XS B H 3 29
S

]

ofaf Fx¥ Y wifE F7H4 AF T U

o & Fof, ¥ Hd upE o] F 50l 4 A= PD-1 ¢} FGFR3, TIGIT, PD-L1,
BTLA, CTLA-4, VISTA, LAG3, TIM3, CD137(4-1BB), VISTA, CD258(LIGHT),
MARCO, CD134(0X40), CD28, CD278(1COS), CD27, CD154(CD40L),
CD357(GITR), CD30, DR3, CD226(DNAM1), CD96, CD200, CD200R, E #l 2~ 3| &

8-A| (Transferrin receptor), c-Met, EGFR, HER2, KDR, PDGFRa, NRP1 = -] ¥

ol A e st S FA O Bl o ®E & 4 ik

o & o], E Wyl u}E 5504 &A= PD-19} FGFR3, TIGIT, PD-L1,
BTLA, CTLA-4, VISTA, LAG3, TIM3, CD137(4-1BB), VISTA, CD258(LIGHT),
MARCO, CD134(0X40), CD28, CD278(1COS), CD27, CD154(CD40L),
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CD357(GITR), CD30, DR3, CD226(DNAM1), CD96, CD200, CD200R, E tH 23| &
-8-A| (Transferrin receptor), c-Met, EGFR, HER2, KDR, PDGFRa, NRP1 2. &
TR AN A E o4 A HACE B 4 9]

HA M Q1A o] & (immune cell engage) 0] 5 50| 4] 1= TS50 4] 34
Vg & U E Aol A A O] seFy H W A 2] 3} gkl ol AdstE
A 9] scFvE Sty o) Af E5ksh=, WA A 3E 21 7] o] % (immune cell engage)

o %504 wiz r}g 5o 4 G0l 2 Ao]

A1 AT QAR o] F50] 4 i T 5ol 4] HAE ol AFEA T
A} ok Bl AL Afolel A B34 AW 25 A 402 § st
SAES PRSI

Shpel 24

E
(i)
xdh
Ot
i
uly
oot
N

T e, o
o1 7] o] A (immune cell engager) Ashg & 4 Qi)

T Al ¥ 84 3} 98 CD3, TCRa, TCRP, TCRy, TCRE, ICOS, CD28, CD27,
HVEM, LIGHT, CD40, 4-1BB, 0X40, DR3, GITR, CD30, TIMI, SLAM, CD2, ®3=
CD226;

NK A ¥ &4 3} 31912 NKp30, NKp40, NKp44, NKp46, NKG2D, DNAMI,
DAP10, CD16 (e.g., CD16a, CD16b), CRTAM, CD27, PSGL1, CD96, CD100
(SEMA4D), NKp80, CD244 (SLAMF4 B-3= 2B4), SLAMF6, SLAMF7, KIR2DS?,
KIR2DS4, KIR3DS1, KIR2DS3, KIR2DS5, KIR2DS 1, CD94, NKG2C, NKG2E 3=
CD160;

BAI ¥ 24 3} gF9-2 0X40, CD40 %= CD70;

2] Al 3 24 3} fz}% & CD2 oFal Y A E, CD40, CD70, TCR (Toll-like
Receptor) ©}21Y 2~ E CD47, STING H= OX40L; £+=

TA A E DA s} 6&%% CD2 o}alY A~ E 0X40, OX40L, 41BB o} 1Y = E |
TCR ¢}l Y 2E CD47 o}alY A E| B1= STING o}l U 2~ E,

H A M 3 Q17| o] A (immune cell engager)i= 7| =58 & 37
A2017/03681695 ] - 2] & =2 7| A ¥ of gl om, E kg o] A m9lE
2= o]ﬂ.

AR 7] AT ALY ol 5ol
[e]

o,

CD3, TCRa, TCR[i, TCRy, TCRE, ICOS, CD28, CD27, HVEM, LIGHT, CD40,
4-1BB, OX40, DR3, GITR, CD30, TIM1, SLAM, CD2, X 3= CD226;

NKp30, NKp40, NKp44, NKp46, NKG2D, DNAMI, DAP10, CD16 (e.g., CD16a,
CD16b), CRTAM, CD27, PSGL1, CD96, CD100 (SEMA4D), NKp80, CD244
(SLAMF4 = 2B4), SLAMF6, SLAMF7, KIR2DS2, KIR2DS4, KIR3DS],



WO 2022/124866 PCT/KR2021/018799

[190]
[191]

[192]

[193]

[194]

[195]

[196]

[197]

[198]
[199]
[200]

[201]
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KIR2DS3, KIR2DS35, KIR2DS 1, CD9%4, NKG2C, NKG2E *=+= CD160;

0X40, CD40 *E=+= CD70;

CD2 o}alY 2~ E CD40, CD70, TCR (Toll-like Receptor) ©}a1H 2~ E CD47,
STING H+= OX40L; ==

CD2 o}al U A~ E 0X40, OX40L, 41BB ¢}l A~ E  TCR o}l Y A E, CD47
o}V A~ E| HE= STING oF LY ~E.

A7 HAAME QA o)A o] T 504 = ths 5ol A= d & =
VL(PD-1)-VH(PD-1)-VH(CD3 *£= CD16A)-VL(CD3 1= CDI6A),
VH(PD-1)-VL(PD-1)-VH(CD3 %+= CD16A)-VL(CD3 *=+= CD16A), VH(CD3 L=
CD16A)-VL(CD3 3= CD16A)-VH(PD-1)-VL(PD-1) ¥£3= VH(CD3 1=
CD16A)-VL(CD3 3= CD16A)-VL(PD-1)-VH(PD-1) & ¥} o] T2 & %33t 4=

2

AN

A7) scFviz ol & 590, A9 3 20, 21, 23, 25, 27, 28, 30, 32, 48 X 5022
TAAE ol A A8 E Sht o] o] ofu] A M-S E3tehE Tl 7P o
HAS =8 AHIT 22,24, 26,29, 31, 33,49, 51, 54 2 552 TAH Lol A
A el shu) o) age] olu| Al M A S Eoksl= A 7P oS Eghshar, A
3 7PpA G A TP S AR AAE 7 U

A7 B = Fetol = WA 7 3o, 9k 10-25aa Aol & 7HE = vt o &
Eof, 284l 2/ Al -2 A aA] ofu]mito] ke 4= Qi)

71 WA= ol & 591, (GS)n, (GGS)n, (GSGGS)n T=+= (GnS)m (n, m< 247} |
WA 10)& 283 = o, A7 A= A5 59 (G,S)n (0, m= ZH2H 1 A
100 = At 74 A 22, A7 B71+= GGGGS & >33 ++ Atk

A7 HAAME QA 0] o] F5 0] 4 = b5 5ol 4 & A o] o A=, CD3 H
CD19°l A3}t & 2l U5 27} H (blinatumomab)(Amgen); CD3 2 EpCAM®]|
A3tshi= &2l vl H (solitomab)(Amgen); CD3 2 CEA°l A 3}3H= MEDI
565(MedImmune, Amgen); 2 CD3 2 PSMA¢°I A3}l BAY2010112(Bayer,
Amgen)E ¥ 3131} o Al 4 91 DARTI= CD3 2 CD123¢] 2 3l&hi=
MGD006(Macrogenics); 2 CD3 % gpA33°l A 33}l MGD007(Macrogenics) &
F+3kc}, o A] 2] 91 TandAbsi= CD3 2 CD199] A §3F= AFMI1 1(Affimed
Therapeutics); 2 CD30 2 CD16A°] 2335l AFM13(Affimed Therapeutics)S

3z S-S A~
A e

o

=

A-F= A3 (ADO)

g2 ddolA, 7] & i ol gl At o] oF &9
& 734 (ADC)el #3F A o)
HaA = B A 2R &
Ao 72 AjtE o] glofof gt
7l M| 3Ee] APE L

o
do
ki
o
ey
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Hg A o= AT Ao B A ENA 2wl B A ze] AE e
FES R AEEA LS A

202 shvbel AAalel A, BY] BAE GAE Fote] obel A% 5 ek 4]
#7]= B-PD-1 @A} o2 Alol & Q1Zshi Vel AlZu) 20 A At
Fha Gl 2, A 0 B0l GAGA Bl EE 5 YRS s,
ahA) o] 71 k77| & uredshe] BHA 7 A 48k Fol = kg ahal, 97 o} op el
Aol A o oA H ob o] Jare T4 gholof T,

203] 7] BAE B Bol Auy YA wiulAdy 9AS £HE 5 Aok
A4 WA 45 Aetol = A5} o] AE ) WE|tholA] iz 2 eo}A
£ o] ol Pa% Bl AnE ZaHolAd od duE & 9l
B A W7o 45 ol g So] BlodEZ 9 @A 7k Al E ) 7hR - ae)
o M B A 02 YalE Fol OFEol MEE 4 glu

2041 shobel AN el A, 7] ey GAE Webol S YAS 2% 5 ek 3]
Ebo] = g7 Aol = 27 o] o] ofu] it Aol & 7HAIth, o] & o, ValCit

Val-Ala, 5= Val-Cit2] Y $]E] = HE 3= Phe-Leu B5= Gly-Phe-Leu-Gly 7} 3-8+l
T At A A= FA 53 F LT ) AAW02004/010957 2 ¢ -A4 4 &=
1A E o] o, ko) FEA mydE 3l
[205] V] FA-of= A A= B4 AL 3ol ADC«] A o Aol Agsted
ADC-T Y B3 A& A e F A eF-g4aE AEE A E W2 23]
Hr o] A9 ME 54 FEo] Al Ul e &/ A5 Ul E7 o
7]

[206]  Bhute] AAleel M, 7] deA WA= pH RIS 2, 57 pH #lell A

S E, pH VI 7= Al 2310 A

g 5ol el 2Bl A H el E 5 g
A4 Berd 9 A0S 5 =2k, An) FhubE, B e A FhibE,
Al -0} 1 E] olnlo] = (cis-aconitic armde), 2R AHE, oM E, A A
% qlek

[207]  tE AA oA, Y] FFi= Y 2o ddE e, 8 &
ol &3} A7} ol dl e 4= AT} SATA (N-succinimidyl-S-acetylthioacetate),
SPDP (N-succinimidyl-3-(2-pyridyldithio)propionate), SPDB
(N-succinimidyl-3-(2-pyridyldithio)butyrate) 2 SMPT
(N-succinimidyl-oxycarbonyl-alpha-methyl-alpha-(2-pyridyl-dithio)toluene) £
Abgshe] ThFet o) kel A ghol AAdE 4= k. ol el d o) &t YA = Al
= FERA] 2] Bl &3} o] 3} al kel of o TOH 2 53

[208]  &7] oFE H/E= oFE-H = @A 9 eolils T ﬂ%’%i A A,

o83} Ak ALLSS 3969 S v wEE = Al A0S B HEtE =9
7 g-oll ek, f-g et er AaE B o E Eof, fEo] = Ei= B Ao
EA = A 2B E Bl FA-oFEol A9E o ok Y] A es
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! (deletion)S 7

do iy o2 (m
SOz Lo
(e

lo,
i

SrAathe
7] HEpo| = =
2ol FHl it ¥
o} 1] 14k 2= H o] A
= 21(Glycine) 73 o] HFgH= &t}

A7) ol Ay ol ERAH YA = o & 5], 9| A ENAH A (FTase,
farnesyl protein transferase) F== A 2 d Al ebd E N 2~ 2} A] (GGTase,
geranylgeranyl transferase) <~ $13L, FTase & GGTase == 9HA| 153k 8}812] |
T CAAX FLE Z & Q123 4= 9] a1, GGTase 11T XXCC, XCXC 1= CXX
BB Z (7] M Ci= A &=EI/I 0] a1, A= A5 ofu| mAqbo] AL, X3=
oAz mol= ENAH A Y 74 Eold & At ofn kol thE
HESEIEIE S

e AA el A, 7] BA = g aFoll v EA e B B Y
TG Eol| A T ¥ = H B2 7T 2 Y o] o] 2= (B-glucuronidase)©ll 2] 5|
A2 & o] 7kl v = vlEh-EFF R Yol 2 AE X3S vk el =
B 7 eki= 2] 21574 (hydrophilicity) o] #A A o] A o] 2 oF&3
AA Ao HEA Y] Sl nE SV U= A Ad

ol¢t FAZ A, H A 53] % AT 7] AW02015/182984 5 ] 7] A] ¥
El-=FF 2 ol= A, o & 5o A7}-8 A 7] (self-immolative group) &
HE-=2FF2 Yol = GAE AMES = o, 9l w32 A2

0%

i)

GGGGGGGCVI
Azte 4 9ok
7] & (3] (DY D E3H oFe]oH4 s E YE = Al A 2 3HA ol

AE 7 glon, 7 A A o' 8 e QA =54, vho] - ' RNA (miRNA),
siRNA, shRNA == WA 59U AY 5= v A7) et A &= ol & 9,
A 254 AA s A AAAY = vk A A & nfol a2 FEd oA A,

=<
o
N
L
N,
rir
o
_—>‘~l_:ll
jich
uv
Y,
o
<)
o
o
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ot
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HA S 23S 5= o), gl "o x4 g9t A,

FTA B o5 23 xS
olel gt of=olliz ol & =0, vl e kol &, 2 2] ~EHEl (MMAE, MMAF

323%h, ofu| =S H |, oFE] lmntol Al E ¥ ntol Al gyl Antol Al T EA A,

N§-ofAl e 2~ ud, -2 S22 E)-1,2-Tol v e =32 d slo|=gfr}lo| =,

ol 23 gfrtol A, o EE AL 2, 6- T EFE, Eeb B, Ev] St A,

Zhe] A oln| 21, BF<(taxol), B4, 3 2] § 4 (paclitaxel), 5= A BF 4 (docetaxel),

HEEHN O E Mg A8 B8 54704 e nEufo]ql A,

nEnjolyl ¢, 2 HFA, F 7ol 3], L-of 23} 7| LAl (L-asparaginase),

™ 71 & 332 (mercaptopurine), Bl £.-7-°} 1 (thioguanine),

&Fo] =5 A 9-#| o} (hydroxyurea), A] EF&} 1] (cytarabine),

Alol & 2 3 2~ 31| = (cyclophosphamide), ©] 3 2~ 3}7] = (ifosfamide),

Y E & 4 92| o}(nitrosourea), A| 2~ 2} ¥ (cisplatin), 7} 2.3 2} ¥l (carboplatin),

1| & o] Al (mitomycin), TF7FHF% (dacarbazine), 32 2 701X (procarbazine),

B ¥ g Zk(topotecan), 2 A& ™ 2~ F] = (nitrogen mustard), A}©] & Ak(cytoxan),

of] & 3 A] = (etoposide),5- = F 2 2 -F- 2} (5-fluorouracil),

CNU(bischloroethylnitrosourea), ©| 2] = €l Z*(irinotecan), 73 & Bl 2l (camptothecin),

£ 8| 2. 1}o] Al(bleomycin), ©] T}5-H] 2l (idarubicin), T~ =5 H] 2l (daunorubicin),

9E] v} o] 2l (dactinomycin), & 2] 7} o] 2l (plicamycin),

1] £-AFE 2 (mitoxantrone), o} 223} 2} 7| L} A (asparaginase), H] = 2! 1 (vinorelbine),

&2 2 P2 (chlorambucil), 2 3} #(melphalan), 7} 2 2~ ¥l (carmustine),

Z 5 2~ "l (lomustine), 7“4 F(busuLfan), E #l| & A FH(treosulfan),

t] 7}l % (decarbazine), °ll & 3 A| = (etoposide), Bl Y 3 A] = (teniposide),

E ¥ €| ZH(topotecan), 9-0} 7] =7 3T & Ef| 2 (9-aminocamptothecin),

A 2] 2214 E(crisnatol), 7| Ev}o] Al C(mitomycin C),

E 2] v E =] M| o] E(trimetrexate), 7}©] & 3| %+ Hmycophenolic acid),

E] o} %55 # (tiazofurin), & B} 1] # (ribavirin),

EICAR(5-ethynyl-1-beta-Dribofuranosylimidazole-4-carboxamide),

Sho] =5 A 92| ok(hydroxyurea), ] 32 5-A} Rl (deferoxamine),

=599 (floxuridine), 5 A| & F & © (doxifluridine), E] E ) 4| = (raltitrexed),

Al EF 4] (cytarabine(ara C)), A 41 o} 2}H] 1= A] = (cytosine arabinoside),

= F )& (fludarabine), EFE-A] 3l (tamoxifen), 2} A| # (raloxifene),

| Al 22 E & (megestrol), LA & & (goserelin), 732 & 2] = o} Al| | o] E(leuprolide

acetate), = EF| = (flutamide), B} ©] Z-FEFa} o] = (bicalutamide), EB1089,

CB1093, KH1060, W] 2 €| 3 = 3 (verteporfin), 32 gt = A| o} (phthalocyanine),

3 7-21 A Ped(photosensitizer Ped), | W] Z-A]-5lo] 2 A €&



WO 2022/124866 PCT/KR2021/018799

[217]

[218]

[219]

[220]
[221]

[222]

[223]

24

A(demethoxy-hypocrellin A), 21 E] 3| & -a(Interferon-a), ¢! | &-y(Interferon-vy),
Z % YA} Q1 & (tumor necrosis factor), 71 A} o] EFHI (Gemcitabine),
7 o] = (velcade), &V = (revamid), 2 2}7] = (thalamid),
2 ul 2~ el (lovastatin), 1-W € -4-3 d 3] 2] U] &
0] 2-(1-methyl-4-phenylpyridiniumion), Z~E}-$- 2 2~ 3 # (staurosporine),
o}E] :r}o] 21 D(actinomycin D), 5 E] =7} o] Al (dactinomycin), & €@ 2.7}o] 4l
A2(bleomycin A2), £ # 2.7}o] 2l B2(bleomycinB2), | & = 1} o] Xl (peplomycin),
of 1] 1] 2l (epirubicin), 3] 2}FH] 2l (pirarubicin), 2= 1] 21 (zorubicin),
njo] & AFE 2 (mitoxantrone), W] 2} 3} (verapamil) 2 §FA] 7} 2 X1 (thapsigargin),
ik el A R AT s = el SR A" Lol AEE sk
ol = o, o] g = A2 of Tk

Ag-oll whebA, 7] oS WA E BA Aok e AHAA Ve TR AR
P8l ¥hg-3t 5= 9li= obl, Bl &, B =S, meA =, 54
, Bl Alm 7huts, sl =efxl b= 54
oA el st ol ko] HI T E 8 = vt

of whE -4 & Ao o] A MC-ve-PAB HAE F3, & wgol up&

| ez ole] Pl A g of S @) 2~ EbEl (MMAE) ¥} 14 3
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CAROI A = LA oA Eo] 4o
Slati= Al X Em ol Edl A W H o

xebetal, Al a e T e = A CD3LRHE o] &8kl =, el Tt X &
BI7F v u|Eked o, A A 7ho] A= A 7F 19t o] 213 14 ] CARE
H| a5 555] 46,319,4945 0f] A o2 7| A H o] lo, E o
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FEEA Edd
[224] HAAM e o)k kg4 S fete] Bx A= = 1(CD28 4=
CD137/4-1BB)¥} CD3CE A3k 24t CAR7} xﬂZE] =t 14t CARS}
Hl nlsko] A oll k8= CAR E3F HA A 2] 77} A4 3] F-7FsE3d vt
2AH) CAR+= & 71| o H.2 A= S| Ql& o] &3t A of] Rhal], 34 o)
CARO| A = 7 7FH#] o] 4kl Bz 2= =wl-g o] &353ith. A4 il CARE
ek WAAxe] g D A4 DA S 8l B A= £l 4-1BB,
CD28 == 0X40 = A 2 7 AUt} 24t CARE M| =& 5575
7,741,465, A| 7,446,190 H1= #]9,212,229% o] FH| A 0. & 7] A ¥ of a1
34|t CART= 1= 55-5-3] #|8,822,6475 0l A A o7 7| A& o] lor B
o] A mdE.
[225] AA| T CARON A= IL-12 == IL-159F &2 Alol bl & ¢F % 36+ 7}
FAAE z3sto], Abo] EFFS1 ] CAR 7|HF Ao bl do] =7ta W " 5
UNEE 8taL, 5A ) CARE HAA X 7F3LE Ael A8 771 A e Al o5
0], IL-2RBE F7F2 X33} 44| ) CARTE P55 553] #10,316,102%,
54|t CAR3= W] 5553 410,336,8105.0 74| 2 0 &2 7| A5 o] glom, B
o) FEEA EQlH Tk
[226] st Al A, 7] AlEL] w1 o] el A = A 9 seFvoltt
FA) o] VH 2 VL =H 918 E3815F= scFvellA VH 2 VL W12 ©H A E 53
A= 4 9lvh DM 3 20, 21, 23, 25, 27, 28, 30, 32, 48 W 5002 FAAH
o A A g St o] el ofm A A E S ek S VYT HAE
& DM T 22,24, 26,29, 31, 33,49, 51,54 L 552 T-AH ol A AElg
Fof o] ko] oln| Al & Edbeh= A 7o AAaE o
[227] 7] BAE fEol= HAY = e, oF 10-25 aa 24_01 = 7HA 7 At A &
o, F8Al R/HEE Ald g & A ofn mato] 3231 4= loh
[228] 7] W= ol E 501, (GS)., (GGS),, (GSGGS), 3= (GoS)w (n, m 242} 1
WA 10)& 2383 7 Joh A7 HAE A E 59 (GS)m (0, mS 742 1 WA
100 5= ok FA o=, 7] A= GGGGSE 383 4 ).
[229] AV ER B Bl A = 3 sadoez2Z R FHdE &
.’él:]:}ojo] ;qoqo] 73_0,4 Eﬂﬂ?l e} ol/]/] nlﬁ ;jl— ] D}Hﬂ;ﬂ EE}_: E%_}_\‘
ol AR EE feiE At V] Eds W B gl Sl T-A
o 24, CD28, CD3 14 &, CD45, CD4, CD5, CDS8, CD9, CD16, CD22, CD33,
CD37, CD64, CD80, CD86, CD134, CD137, CD154, ICOS 2] ¢+u}, g} &=3= A e}
JHE F3tet 5= 9}, Ayl Edla W8 g ol muols shAE s A% %/\]jr/}
£ XA, Ald e, EYHER 2 ddl 23}
oﬂ ke = 9l rt 270 WA 107 O}HlL*P 240101 #He
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[231] A7 AT Ad Tl o &9 =84 Fo] T AT HAES WA EH] ¢ sl
FHsto] 21 88h= T Al E T8 A(TCR) 2 F5-T8Ao] Alxdo] gh= 4=
ATt

[232] TCRYE S 8 YA H NS =T A X A% S35 Y& B85
FE- AT AT E QF ) Ao 3 Al A it b, T Al X 24 3ol
TCRE %3 a}d-o|&A daF A 3LE Al A E o)x}f tE= F% A=
NS E A TS FY-o &G A o2 283h= Slo] #od 4= Qi) A}
MEDA NG AG ML A4 Aoz = A4 2] o2 TCR 534 ¢
Axt AL E 2dgc) AFA A o 2 28t AR A EAE A AY
A& HSGFEA B Z2A-74 843 RE| X = [TAMO 2 A T2 H
ANZAG REZE G = ) Adx A 22 AsAY HDS 435F=
ITAMS] & 2% TCR Al E}, FeR 7}, FeR W EF, CD3 747}, CD3 2 E}, CD3

=
dAAE D5, CD22, CD79a, CD79b, ¥ CD66dE ¥ 3Fst = Q)
[233] 7350l et A, CARS] Al 22 = l-& CD3 A eFy) 7

AN AG G g 333 Ut FeATAETAG I LS ¥
M EW S ol-S E385F= CARY & B#8-2 on| gt} o & E9], CD27, CD2S,
4-1BB(CD137), 0X40, CD30, CD40, ICOS, H X 7] 5-#d ¥ 391-1(LFA-1),
CD2, CD7, LIGHT, NKG2C, B7-H3, 2 CD833} Eo| % o 35l g teE 5o
Z3okE =l CARY Al EA Al AT FLE o] A3
WA 107) ofv] =4k of| & Fof, =] 21-A ¢ 323 e} o]
A

e

[234] Pt o o8 dgo A, A v Y 2 A(CAR)7F =4 H A & A E o]

[235] 7] A A
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Killer cell, CIK), 24 &}
el = A=t A ob) JE SEA R R e
FAFHERZ A el A
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M| 3% (Tumor-Infiltrating Lymphocytes, TIL),
2 o, ofo] AlghE = A1 ot}
G ol o] o] gAol t) &t scFv7l Al X9 L ¢l 2]
gl A e 23HE 7w e 39 & A(CAR)ZF FUHE =91 5
[237] 7] &-PD-1 @A) o] 2] 9] &A= ol & &°] FGFR3, TIGIT, PD-L1, BTLA,
CTLA-4, VISTA, LAG3, TIM3, CD137(4-1BB), VISTA, CD258(LIGHT), MARCO,
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CD134(0X40), CD28, CD278(ICOS), CD27, CD154(CD40L), CD357(GITR), CD30,
A

DR3, CD226(DNAM1), CD96, CD200, CD200R, E Wl 2| ¢l =& 3| (Transferrin

receptor), c-Met, EGFR, HER2, KDR, PDGFRa, %=+ NRP1
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WA o] o, Aol iz fako] Fuhol Avt of 24, A4, A, HA
A, AA] i A B FE gon], Ak Ei o ahA| 2
2744 0w ¥5% 4
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shte] Aol ol A, %7 3-PD-1 &4 o] 2] 9
@-PD-1 & A o] 9] o] A S 23 4= vk

2471 &2 mholghAl ol =, @ ¥ ~EFE (MMAE, MMAF X3},
SLH| |, OB mrfol Al E# @utol Al Erel Antol Al A E AL,
Ng-obAl " 23 el -2 E2 2 E)-1,2-the|vd =¥ d sfol =ghato] &,
o s eputol Al o EXAFOI =, 6- AT E S|, m et B e, B A,
Zhe] Al ol r] A, B (taxol), BHAE, 22 2] B A (paclitaxel), 5= A B A (docetaxel),
HEEHN O E Mg A8 B8 54704 e nEufo]ql A,
nEnjolyl ¢, 2 HFA, F 7ol 3], L-of 23} 7| LAl (L-asparaginase),
™ 7 & 32 (mercaptopurine), Bl 270} (thioguanine),
3ol =5 A 9-#)| o} (hydroxyurea), Al EF}H] (cytarabine),
Alo] & & 3 2= 31| E(cyclophosphamide), ©] 3% 2= 3} 1] E (ifosfamide),
Y E & 4 92| o}(nitrosourea), A| 2~ 2} ¥ (cisplatin), 7} 2.3 2} ¥l (carboplatin),
1| & o] Al (mitomycin), TF7FHF% (dacarbazine), 32 2 701X (procarbazine),
B ¥ g Zk(topotecan), 2 A& ™ 2~ F] = (nitrogen mustard), A}©] & Ak(cytoxan),
of] & 3 A] = (etoposide),5- = F 2 2 -F- 2} (5-fluorouracil),
CNU(bischloroethylnitrosourea), ©| 2] = €l Z*(irinotecan), 73 & Bl 2l (camptothecin),
£ 8| 2. 1}o] Al(bleomycin), ©] T}5-H] 2l (idarubicin), T~ =5 H] 2l (daunorubicin),
9E] v} o] 2l (dactinomycin), & 2] 7} o] 2l (plicamycin),
1] £-AFE 2 (mitoxantrone), o} 223} 2} 7| L} A (asparaginase), H] = 2! 1 (vinorelbine),
&2 2 P2 (chlorambucil), 2 3} #(melphalan), 7} 2 2~ ¥l (carmustine),
Z 5 2~ "l (lomustine), 7“4 F(busuLfan), E #l| & A FH(treosulfan),
t] 7}l % (decarbazine), °ll & 3 A| = (etoposide), Bl Y 3 A] = (teniposide),
E ¥ €| ZH(topotecan), 9-0} 7] =7 3T & Ef| 2 (9-aminocamptothecin),
A 2] 2214 E(crisnatol), 7| Ev}o] Al C(mitomycin C),
E 2] v E =] M| o] E(trimetrexate), 7}©] & 3| %+ Hmycophenolic acid),
E] o} %55 # (tiazofurin), & B} 1] # (ribavirin),
EICAR(5-ethynyl-1-beta-Dribofuranosylimidazole-4-carboxamide),
Sho] =5 A 92| ok(hydroxyurea), ] 32 5-A} Rl (deferoxamine),
=598 Y (floxuridine), 5 A &F 2] W (doxifluridine), 2 E| E 9] A| = (raltitrexed),
Al EF 4] (cytarabine(ara C)), A 41 o} 2}H] 1= A] = (cytosine arabinoside),
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2o HA =
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[264]

[265]
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30

2} (fludarabine), EFE-A] #l (tamoxifen), 2} A] # (raloxifene),

“ﬂ 71] 2~ E E(megestrol), 214 & & (goserelin), 7 325 2] = oA €] o] E(leuprolide
acetate), = EF| = (flutamide), B} ©] Z-FEFa} o] = (bicalutamide), EB1089,
CB1093, KH1060, H| 2 €| 3 2 H (verteporfin), 32 & Z A] o} 1 (phthalocyanine),
3 7-21 A Ped(photosensitizer Ped), | W] Z-A]-5lo] 2 A €&
A(demethoxy-hypocrellin A), 21 E] 3| & -a(Interferon-a), ¢! | &-y(Interferon-vy),
Z % YA} Q1 & (tumor necrosis factor), 71 A} o] EFHI (Gemcitabine),
H] 7 o] = (velcade), & 21| = (revamid), B2} 7] = (thalamid),
2 vl 2~ EFel (lovastatin), 1-W € -4-3 d 3] 2] o] &

0] 2-(1-methyl-4-phenylpyridiniumion), Z~E}-$- 2 2~ 3 # (staurosporine),
o}E] :r}o] 21 D(actinomycin D), 5 E] =7} o] Al (dactinomycin), & €@ 2.7}o] 4l
A2(bleomycin A2), £ # 2.7}o] 2l B2(bleomycinB2), | & = 1} o] Xl (peplomycin),
of] 1] 0] Al (epirubicin), ] 2}5+1] Al (pirarubicin), 7= 4] Al (zorubicin),
nlo] E4FE E(mitoxantrone), Wl 23 (verapamil) 2 §A] 7F2 71 (thapsigargin),
ik wel 7 HAwoly T4 = el AR A E woll A AEE sk
ol 4 st

shite] A Al ool A, A7) &-PD-1 &4 o] 2] 9] &A= ol & &9 FGFR3,
TIGIT, PD-L1, BTLA, CTLA-4, VISTA, LAG3, TIM3, CD137(4-1BB), VISTA,
CD258(LIGHT), MARCO, CD134(0X40), CD28, CD278(1COS), CD27,
CD154(CD40L), CD357(GITR), CD30, DR3, CD226(DNAM1), CD96, CD200,
CD200R, E#l =31 4>& A (Transferrin receptor), c-Met, EGFR, HER2, KDR,
PDGFRa, NRP1 . & A ¥ 7o)l A A B 5 sl o] & BHAlSH= &4 v o] 9
6]— 2 A 61—1;]—51‘1 Q] 3,1 9\}\14—

Wb e g i o)o] 49 AT eow TAY el A A
it ol TPsh W A8 2T 7t Ao,

(ii) 3-PD-1 8}4] o] 2] 2] a4 o] th 3t scFvE M ¥ mm el o7 ¥ 3+3h= gk
FEA(CAR)S £33 = WA ¥, 2

(iii) & - A Al (Immune checkpoint inhibitor).
]jo:] [e]

Tk B2 g7 HAA S QLA o] % (immune cell engage) ©] 550 4] £
ts5o14 A 3 E} o8 FAE oA AEE st o] g E ek W&
. s

-1 34 o] 2] o] Aol th gt scFv WHH S M| EZ 2| Q1 o 2 FehE)=
4l =& A(CARE F 36z A%, 2
(iii) & - A Al (Immune checkpoint inhibitor).
A7 AANEE A AR & 5ol HY S fFeste] B4 st ¢ A=
O

BHE FUR A= A OR, o8 S0 T A3, NK A E, Aol E7HL
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AF3)| A 3 (Cytokine Induced Killer cell, CIK), 84 3} Al 3 =4 T ¥ 3 F(Cytotoxic
T Lymphocyte, CTL), "t 2 3}%], &% 22 U 25 T Al 3 (Tumor-Infiltrating
Lymphocytes, TIL), =AM 322 A€ ol A AeE 5= 9l o1, o] <

A §HE = A& of T}

7] @-PD-1 @A o] 2] o] A= PD-1 o9l 9] 4 & BHAEk=E AR, o 5
£ o] FGFR3, TIGIT, PD-L1, BTLA, CTLA-4, VISTA, LAG3, TIM3, CD137(4-1BB),
VISTA, CD258(LIGHT), MARCO, CD134(0X40), CD28, CD278(1COS), CD27,
CD154(CD40L), CD357(GITR), CD30, DR3, CD226(DNAM1), CD96, CD200,
CD200R, E#l =31 4>& A (Transferrin receptor), c-Met, EGFR, HER2, KDR,
PDGFRa, "= NRP1°]| A §sh= A Bz o] of &h¢l Zgtdtd o 5= gl
olofl Al gtE = A& o},

A7 A S IE A A = & A A] A3 (APC, antigen presenting cell) £}
HAANE of| & 0] THIZEZ} whh= F 2 TAHE JA NS E Zpebsto], T Al Z
A E T F A= AAE v gt 7] HA LA A = o & &0,
TIGIT, PD-L1, BTLA, CTLA-4, VISTA, LAG3, TIM3, CD137(4-1BB),
CD258(LIGHT), MARCO, CD134(0X40), CD28, CD278(1COS), CD27,
CD154(CD40L), CD357(GITR), CD30, DR3, CD226(DNAMI1), CD96, CD200, %=+=
CD200RE EFAlC 2 3hi= oF = ¢ 5= QLo ofof) Al §h¥ = 212 ofyt).

A7 oA o AR R A A FA O FoE S o S
A7l W8 5o U Al 2 A A A AIRELE T EEE
P vk A7 HE 5o i T AT 5o A
Eoly 2= 9

ol
of

o

5 WHX YR (Companion diagnostics, CDx)
FREIGE 54 ok x| 5ol o gt $2Lo] RG4S ol 5517
| AE o=, oFof Aol glof, A& A shxbe] A V&2 Al A8t
olof] 3} ah= XIeh, o] & H o 5 vlo]l enpA 9] HolA] H RIS
& & AT 7 UAES st 7S AT 5 Sk

S Mol FA AN E £ EHE Ho| X u ukEh

riot
o% X
- 2
N
1o
ot
o
n:
T
olo
l

ol offf ot
LIRSy
[
o

=
ot
Lo
BN

ey

(@]
dFebAol whgshi= A E Adstar, shake] A v aES

o offl XL
:OL_l‘

RN
>,

)
H -y tlo
4
Y

oz
~N
|
rlo
r
By
o
BN
M
t
Ir
_>?l_‘4

Joi
ro
i
Q9
o
do
=
it
rir
2

o
m\l
rlo
R
o
PN
N

1L o

n 2 44 Lo
1 o rlr
2 O.>|:, b
Siid
£
i N M
o
)
o
o ik

O

Fale



WO 2022/124866 PCT/KR2021/018799

[275]

[276]

[277]

[278]

[279]

[280]
[281]

32
AP S PR 5 AT FAA R, 4] AEL BARYE F5H =
A ME, A B NE A BRI A, EE A FFAED 5 ek 3]
AT B Y AERE A S A Rl R YR, A Xl AaLow
Gl AEoluh 7] AIE, oI B Bol Wol WFL ALGH 7] Aol 54 (<20,
W)Y §ohg Sl iz w Ao olahd 5 ek T A Fel A, A
WE, T A A BB B A FFAEE 19 2H fA AR L
AAH 0w §A55, o % ol FF i Aol MR T AAHOR
FA® 5 ALk FAOE NE, AY FF B O e 2oz
Zhgel, vkl oA, A, ) By 8 Al ), el 5 gzl
w2z vl Ao ol 8h)4 5 9heh

A7 Az e Sl | ARt EA) Ao} e AR E gRlekE
Ao = FFEALANT-S(PCR)N o &l ~3d 5= 9lar, 4 -5-< upebA] HAL
S A ARHE(RT-PCR), 74 A 2] o AA} 53 5 A RFE-(Competitive RT-PCR),

A} Z38F & A HF-3(Real-time RT-PCR), RNase H. & 4] W (RPA;
RNase protection assay), =51 £ 51 & (Northern blotting), DNA 3 -& A}-8-3}¢]
TPE T 2

T HAALA MG (PCR)S Zefo| M & o] &3to] FA4 TF w38 S
3= 4= v}, HE] &9 2 PCR, A -A] {Hreal-time) PCR, +-'8 U] 2~ &7 9]
PCR(differential display PCR: DD-PCR), cDNA ko] Al &= 22 (rapid
amplification of cDNA ends: RACE), 18 &~ & & 4 91 2l ¥F-&-(inverse polymerase
chain reaction: IPCR), ¥ & &) & (vectorette) PCR X TAIL-PCR(thermal asymmetric
interlaced PCR) 5-©] 9~ € <= 3t}

FAAE ol o gk A R of 2 P 5 vk AV /AR E
W gl o] EX)) of o) kg AL E gkelslE g ol Y] dhiA o)
tfste] Eol2 o= Ajtel= A, =2 i eto]l =, 2] K=, PNA(Peptide nucleic
acid) === 4 EF ¥ (aptamer) & & ©]-&3to] @A o] ok& gl 4= gt}

Ol & 9t ¥ hH o 2 = g ~H 58, d}o] A (enzyme linked
immunosorbent assay, ELISA), WAL H & ¥-A(RIA: Radioimmunoassay), "4 A}

H o EH4FH (radioimmunodiffusion), 2.5~ H| 2 Y (Ouchterlony) H & &-2HH,
A E(rocket) A7 G5, 22 WA AN HAXA

W21 (Immunoprecipitation Assay), H. | 317 #2] H(Complement Fixation
Assay), 54| 3 5 (Fluorescence Activated Cell Sorter, FACS), ¥+ 2 H (protein
chip)& ©] &3 Wy Fo] 39k = gt

>,
>,
~
18
[-'>~1

m
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33
Aol 7] 3l A Arg et Aol
A 1. 2 o] % 1 59 AsE B Al
5 104 2} %01 full length PD-1 DNA 4] & & vaccination vectore]l £ & 3}o]

DNA vaccination @ 2] AF-231% 31 2] 23 21 F PD-1-His @ 2 3} #3135} o]

"S-~ 5 immunizationd} 1 a1, =& oFA A © 2 Q1 7FPD-1-& WA &= 293

M| G5 A 2SR TF Immunization 7 3} §,—°ﬂ g N2 A F 3} immunization
A5 gHQlstg T} 2% DNA vaccination & & A2 H-¢]3lo] 217 PD-1&

WE sk 293 M Tl AFAIA A A a1, 2, 4 }o/\/]tﬂ“qoﬂ
-PD-1 &A7F A =& S 5 A h 32 @A 2 immunization -
Y2 & Felshe] A3 PD-1S 5= 293 A 50 AlA A8 A

AAIA
Subg] o] BE vbg-29] @3ol 3-PD-1 A 7F YA E A2 FASE 5 AU
©] 3 DNA vaccination®} ¥ 2 immunizationS 2 sHHA ] o] sk 3 2tH 7}
4¥H 7}-§-2= 9] spleeng SP2/0 myeloid cellsZ} fusiond}©] hybridoma clones-&-
Attt
+= hybridoma #l] ¥ & A}-8-3Fo] A 23} A%
FA] 3= clones& ELISA Wi ol ol &) 12 1171 ¢

m10-
NI

s~
PD-1-His & of] A3
clones< A1 83}t

5= 30 A 2} o] 1171 9] hybridoma2] 7} clone-S- 1x100 M| 3£ & 24 A] JF Wl Q¥ gt
71 uf okl S AL-g3fo] ELISAS %I 3)dlo 22 i AeEA o 2 sha o] A3le S
H] &SI T, ELISA T A 23 917k PD-1-His ¥4 2 -2- 96-well ELISA platel] 4]
4°C, O/N coating3}3L 5% non-fat skim milk = RT| 4] 1hr& <t blocking s} $1 T}
A= 7} hybridoma W %94 -& 100ul**-¥ 1/2 serial dilutions}©] RT| A] 2hr
] 2] 3}l anti-mIgG-HRPZE detections} S . 71 A 3}, 12} A'H ¥ 2 1 3HA]
Zol| 4] 2-2B3, 2-3C3, 2-5F1, 2-7C5, 2-9A9, 2 4-8D4, 4-8H11, 4-9D12, 4-9F10
979l 22t TR GAE A E s

Ao 2. AHE ZE ] B4

I 40)) A 9} o] hybridoma®] W kel 0 2 e AHA 97) o] TR A S
A A 8le] SDS-PAGE (4a), SEC-HPLC (4b), SPR (4c)oll & & L 54 <
A3 970 9] clones2 Al &3 917F PD-1-His T A 1} o] 2 gle of] A
-A}$t binding affinity S X .91 9™, 71 ZF 4-9D12, 4-9F10 clones®| 4 2.2 ¢
-2 binding affinity & EF W T}

%52 % 694 <} o] PD-1/PD-L1 blocking assay©l] 4] A}-8-F PD-1 expressing
effector cells®] Y5 AL-g3ste] AA|H FH A 9 A34 = flow cytometry
el ofslo] HA g A # 2-2B3 (49.9%), 2-7C5 (50.4%), 4-8D4 (23.5%) "5 &=
stolslol ).

6ol Aot ol AAE 1 A 9 invitro 8% A& #8te] 7 714
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34

ral

it oo ob gy
ot

= engineered cell linesQ! PD-1-2 & 3= effector cells? PD-L1<
= aAPC cellsS 3% W ¥3t1e wl, PD-17 PD-L19] A3 TCRAIEE
2 M luminescence ¥3o] & A ¥ 11 ¥ H o PD-13 PD-L19] 23S
FH A ] B0l 28] blockstAl ¥ TCR A & &7 3}ol] 2] 3fo]
luminescence 0] F 55 = A8 & A8 Sloh A8 ¥ 3A| = Sugt-E 2-fold
serial dilution} 9} 2 PD-13} PD-L12] 2 &ell o) $F blocking & %5 <1 A 7},
2-2B3, 2-7C5, 4-8D4 clones®l| A %A o 2" anti-PD-1 & A| (Promega) ¢} A} g+
AA a5 e

up A o] o] Aufel ofsto] 379 SR A E AEstlar, AHE A=
cDNA clonings 913t 7} hybridoma*-E] RNAE #-2|3 = p

r
rolo

r of % o
:(‘>L_r‘

=5
=

f
=
(@]

»,
Z
>
1

xh
o,
ol

Z} &} A| 9] antibody fragments?! VH®} VL2 RACE PCRel| 9|3l S-% %11 S-% %
PCR productE pGEM-Teasy vector?l cloning ¢+ ¥ “1 A &-& ¥4t} 1
A3}, AEE 3 clones< 7 UFE @ 7], olv| Ak M A-E 7R = A 91 a1, 9]

370 2] & & 2z3kslsES o)

1>,
~

Jol| 3. A SR AT

AEE 229 VH VL 2 CDR region A @ 2 ¥4 A3i= & 10 Aol o)
AAE 2 F22B39] 5719 F282-2B3W 2 2-2B3R = YEFH AT

2-2B3WO| A5, A Z 209 53 7PHA QY (VH) B A DH S 229] 74 2
7h o o (VL) ¥ 3815}a1; VH CDR1-2 GEVESNYD(A ¥ % 1), VH CDR2:=
ITIGGGTT (A1 €¥H < 2), VH CDR32 ARWVYDPLYAMDY (A € & 3), VL
CDR1<2 ESVDNYGISF(A € & 5), VL CDR2+= AAS(MEH % 6) 2 VL
CDR32 QQSKEVPWT(M € & 7)0] aL;

2-2B3R9] A5, A S 219 T3 7PH G S (VH) B A E™ 5 229 7 4
7hA o) o (VL)S ¥£3}81a1; VH CDR1-2 GFVFSNYD (A 9 % 1), VH CDR2+=
ITIGGGTT (A1 €¥H % 2), VH CDR32 ARRVYDPLYAMDY (A ¥ % 4), VL
CDR1<2 ESVDNYGISF (A €™ % 5), VL CDR2:= AAS (M E¥H % 6) 2 VL
CDR32 QQSKEVPWT (A ¥ 5 7)0] a1,

2-7C59] A9-, AEHE 239 54 7PAY A (VH) B A DHS 249] 74 2
7HeA o1 (VL) *338aL; VH CDR1-S GFTESSFG (4] 9 & 8), VH CDR23=
IYSNGDYT (A€ % 9), VH CDR3-2 ARYYGNYGGYFDY (A5 € % 10), VL
CDRI1-& QSVSNDVA (€™M % 11), VL CDR2:= YAS (AW 12) 2 VL
CDR3-2 QQDYSSPPT (A€ & 13)0] a1,

4-8D4°] A9, A s 259 T 7FH G (VH) R A EHE 269 74 4
7hA ) o (VL)E ¥3+5131; VH CDR12 GYTFITYW (A 9 14), VH CDR2+=
INPTTGYT (A € 3 15), VH CDR32 ARGVRYYFDY (¥ % 16), VL
CDR1<2 QSLLDSRTRKNY (A€ S 17), VL CDR2:= WAS (M €H % 18) 2 VL
CDR3-2 KQSYNLIT (€M T 19)°]t}.
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Amino acid sequence

A e

2-2B3
W

VH

MDSRINLVFLVLTLKGVKCEVQLVESGGGLVKPGGSL
KLSCAASGFVFSNYDMSWVRQTPEKRLEWVAYITI
GGGTTYYPDTVKGRFTISRDNAKNTLYLQMNSLKSE
DTAIYYCARWVYDPLYAMDYWGQGTSVTVSS

20

VL

METDTLLLWVLLLWVPGSTGDILLTQSPASLAVSLGQR
ATISCRASESVDNYGISFMNWFQQKPGQPPKLLIYAA
SNQGSGVPARFSGSGSGTDFSLNIHPMEEDDTAMYF
CQQSKEVPWTFGGGTKLEIK

22

2-2B3R

VH

MDSRINLVFLVLTLKGVKCEVQLVESGGGLVKPGGSL
KLSCAASGFVFSNYDMSWVRQTPEKRLEWVAYITI
GGGTTYYPDTVKGRFTISRDNAKNTLYLQMNSLKSE
DTAIYYCARRVYDPLYAMDYWGQGTSVTVSS

21

VL

METDTLLLWVLLLWVPGSTGDILLTQSPASLAVSLGQR
ATISCRASESVDNYGISFMNWFQQKPGQPPKLLIYAA
SNQGSGVPARFSGSGSGTDFSLNIHPMEEDDTAMYF
CQQSKEVPWTFGGGTKLEIK

22

2-7C5

VH

MDSRILNLVFLALILKGVQCEVQLVESGGGLVQPVGSL
KLSCAASGFTFSSFGMSWVRQTPDKRLELVATIYSN
GDYTYYPDSVKGRFTVSRDNAKNTLYLOQMSSLKSE
DTAMYYCARYYGNYGGYFDYWGQGTTLTVSS

23

VL

MESQTQVFVFLLLCVSGAHGSIVMTQTPKFLLVSAGD

RVTITCKASQSVSNDVAWYQQKPGQSPKLLIYYASN
RYTGAPDRFTGSGYGTDFTFTISTVQAEDLAVYFCQ

QDYSSPPTFGGGTKLEIK

24

4-8D4

VH

MECTWVILFLFSVTAGVHSQVQLQQSGAELAKPGASV

KMSCKASGYTFTTYWIHWVKQRPGQGLEWIGYINP
TTGYTEYNQKFKDKATLTADKSSNTAYMQLSSLTSE
DSAVYYCARGVRYYFDYWGKGTTLTVSS

25

VL

MGFKMESQSLVLILLLLWVSGSCGDIVMSQSPSSLAVS
AGEKVTMSCKSSQSLLDSRTRKNYLAWYQQKPGQS
PKLLIYWASTRESGVPDRFTGSGSGTDFTLTISSVKAE
DLAVYLCKQSYNLITFGAGTKLELK

26
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Optimized Nucleotide sequence

A e

2-2B3
W-VH

ATGGACTCCAGGCTCAATTTAGTTTTCCTTGTCCTTACTTT
AAAAGGTGTGAAGTGTGAAGTGCAGCTGGTGGAGTCTGG
GGGAGGCTTAGTGAAGCCTGGAGGGTCCCTGAAACTCTCC
TGTGCAGCCTCTGGATTCGTTTTCAGTAACTATGACATGTC
TTGGGTTCGCCAGACTCCGGAGAAGAGGCTGGAGTGGGTC
GCATACATTACTATTGGTGGTGGTACCACCTACTATCCAG
ACACTGTGAAGGGCCGATTCACCATCTCCAGAGACAATGC
CAAGAACACCCTGTACCTTCAAATGAACAGTCTGAAGTCT
GAGGACACAGCCATATATTACTGTGCAAGGTGGGTCTATG
ATCCTCTCTATGCTATGGACTACTGGGGTCAAGGAACCTC
AGTCACCGTCTCCTCA

34

2-2B3
W-VL

ATGGAGACAGACACACTCCTGCTATGGGTCCTGCTTCTCT
GGGTTCCAGGTTCCACAGGTGACATTTTGCTGACCCAATCT
CCAGCTTCTTTGGCTGTGTCTCTAGGGCAGAGGGCCACCA
TCTCCTGCAGAGCCAGCGAAAGTGTTGATAATTATGGCAT
TAGTTTTATGAACTGGTTCCAACAGAAACCAGGACAGCCA
CCCAAACTCCTCATCTATGCTGCATCCAACCAAGGATCCG
GGGTCCCTGCCAGGTTTAGTGGCAGTGGGTCTGGGACAGA
CTTCAGCCTCAACATCCATCCTATGGAGGAGGATGATACT
GCAATGTATTTCTGTCAGCAAAGTAAGGAGGTTCCGTGGA
CGTTCGGTGGAGGCACCAAGCTGGAAATCAAA

36

2-2B3
R-VH

ATGGACTCCAGGCTCAATTTAGTTTTCCTTGTCCTTACTTT
AAAAGGTGTGAAGTGTGAAGTGCAGCTGGTGGAGTCTGG
GGGAGGCTTAGTGAAGCCTGGAGGGTCCCTGAAACTCTCC
TGTGCAGCCTCTGGATTCGTTTTCAGTAACTATGACATGTC
TTGGGTTCGCCAGACTCCGGAGAAGAGGCTGGAGTGGGTC
GCATACATTACTATTGGTGGTGGTACCACCTACTATCCAG
ACACTGTGAAGGGCCGATTCACCATCTCCAGAGACAATGC
CAAGAACACCCTGTACCTTCAAATGAACAGTCTGAAGTCT
GAGGACACAGCCATATATTACTGTGCAAGGCGGGTCTATG
ATCCTCTCTATGCTATGGACTACTGGGGTCAAGGAACCTC

AGTCACCGTCTCCTCA

35
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2-2B3
R-VL

ATGGAGACAGACACACTCCTGCTATGGGTCCTGCTTCTCT
GGGTTCCAGGTTCCACAGGTGACATTTTGCTGACCCAATCT
CCAGCTTCTTTGGCTGTGTCTCTAGGGCAGAGGGCCACCA
TCTCCTGCAGAGCCAGCGAAAGTGTTGATAATTATGGCAT
TAGTTTTATGAACTGGTTCCAACAGAAACCAGGACAGCCA
CCCAAACTCCTCATCTATGCTGCATCCAACCAAGGATCCG
GGGTCCCTGCCAGGTTTAGTGGCAGTGGGTCTGGGACAGA
CTTCAGCCTCAACATCCATCCTATGGAGGAGGATGATACT
GCAATGTATTTCTGTCAGCAAAGTAAGGAGGTTCCGTGGA
CGTTCGGTGGAGGCACCAAGCTGGAAATCAAA

36

2-7C5-
VH

ATGGACTCCAGGCTCAATTTAGTTTTCCTTGCCCTTATTTT
AAAAGGTGTCCAGTGTGAGGTGCAGCTGGTGGAGTCTGGG
GGAGGCTTAGTGCAGCCTGTAGGGTCCCTGAAACTCTCCT
GTGCAGCCTCTGGATTCACTTTCAGTAGTTTTGGCATGTCT
TGGGTTCGCCAGACTCCAGACAAGAGGCTGGAGTTGGTCG
CAACCATTTATAGTAATGGTGATTACACCTATTATCCAGAC
AGTGTGAAGGGCCGATTCACCGTCTCCAGAGACAATGCCA
AGAACACCCTGTACCTGCAAATGAGCAGTCTGAAGTCTGA
GGACACAGCCATGTATTACTGTGCAAGGTACTATGGTAAC
TACGGGGGGTACTTTGACTACTGGGGCCAAGGCACCACTC
TCACAGTCTCCTCA

37

2-7C5-
VL

ATGGAGTCACAGACCCAGGTCTTTGTATTTCTACTGCTCTG
TGTGTCTGGTGCTCATGGGAGTATTGTGATGACCCAGACT
CCCAAATTCCTGCTTGTATCAGCAGGAGACAGGGTTACCA
TAACCTGCAAGGCCAGTCAGAGTGTGAGTAATGATGTAGC
TTGGTACCAACAGAAGCCAGGGCAGTCTCCTAAATTGCTG
ATATACTATGCATCCAATCGCTACACTGGAGCCCCTGATC
GCTTCACTGGCAGTGGATATGGGACGGATTTCACTTTCAC
CATCAGCACTGTGCAGGCTGAAGACCTGGCAGTTTATTTC
TGTCAGCAGGATTATAGCTCTCCTCCGACATTCGGTGGAG
GCACCAAGCTGGAAATCAAA

38

4-8D4-
VH

ATGGAATGCACCTGGGTCATTCTCTTCCTGTTTTCAGTAAC
TGCAGGTGTCCACTCCCAGGTCCAGCTTCAGCAGTCTGGG
GCTGAACTGGCAAAACCTGGGGCCTCAGTGAAGATGTCCT
GCAAGGCTTCTGGCTACACCTTTACTACCTACTGGATTCAC
TGGGTAAAACAGAGGCCTGGACAGGGACTGGAATGGATT
GGATACATTAATCCTACCACTGGTTATACTGAATACAATC

39
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AGAAGTTCAAGGACAAGGCCACATTGACTGCAGACAAAT
CCTCCAACACAGCCTACATGCAACTGAGCAGCCTGACATC
TGAGGACTCTGCAGTCTATTACTGTGCAAGAGGAGTACGG
TACTACTTTGACTACTGGGGCAAAGGCACCACTCTCACAG
TCTCCTCA

4-8D4- ATGGGCTTCAAGATGGAGTCACAGTCTCTGGTTCTTATATT | 40

VL |GCTGCTGCTATGGGTATCTGGTTCCTGTGGGGACATTGTGA
TGTCACAGTCTCCATCCTCCCTGGCTGTGTCAGCAGGAGA
GAAGGTCACTATGAGCTGCAAATCCAGTCAGAGTCTGCTC
GACAGTAGAACCCGAAAGAACTACTTGGCTTGGTACCAGC
AGAAACCAGGGCAGTCTCCTAAACTGCTGATCTACTGGGC
ATCCACTAGGGAATCTGGGGTCCCTGATCGCTTCACAGGC
AGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTG
TGAAGGCTGAAGACCTGGCAGTTTATCTCTGCAAGCAATC
TTATAATCTGATCACGTTCGGTGCTGGGACCAAGCTGGAG
CTGAAA

[303] 2 Aol 4. AZE3] B A Al 2

[304] A1 Ao 1A 39 AR IE] FE 2-2B3W, 2-2B3R, 2-7C5 2 4-8D40])
th gk 133} 3 A 91 2B3W, 2B3R, 7C5 U 8D4E Al 2tat et Al 2t <1713}

A& B Aab= % 390 YER ST

[305]  2B3WS] A5, I Z 279] T4 7 (VH) R LU 292] 4 4
7h o o (VL) ¥ 3815}a1; VH CDR1-2 GEVESNYD(A ¥ % 1), VH CDR2:=
ITIGGGTT (A1 €¥H < 2), VH CDR32 ARWVYDPLYAMDY (A € & 3), VL
CDR1<2 ESVDNYGISF(A € & 5), VL CDR2+= AAS(MEH % 6) 2 VL
CDR32 QQSKEVPWT(M € & 7)0] aL;

[306]  2B3RQ| A9, AAHT 289] F4] 7P F A (VH) L AL HE 299] 7 4
7hA o) o (VL)S ¥£3}81a1; VH CDR1-2 GFVFSNYD (A 9 % 1), VH CDR2+=
ITIGGGTT (A1 €¥H % 2), VH CDR32 ARRVYDPLYAMDY (A ¥ % 4), VL
CDR1<2 ESVDNYGISF (A €™ % 5), VL CDR2:= AAS (M E¥H % 6) 2 VL
CDR32 QQSKEVPWT (A ¥ 5 7)0] a1,

[307]  7C59] A, AEHZ 309 T4 79 (VH) R A EHE 319 A
7HeA o1 (VL) *338aL; VH CDR1-S GFTESSFG (4] 9 & 8), VH CDR23=
IYSNGDYT (A€ % 9), VH CDR3-2 ARYYGNYGGYFDY (A5 € % 10), VL
CDRI1-& QSVSNDVA (€™M % 11), VL CDR2:= YAS (AW 12) 2 VL
CDR3-2 QQDYSSPPT (A€ & 13)0] a1,

[308] 8D42] 7 5-, A S 329 T2l 7PH G (VH) E A E™ < 339 7 4
7hA ) o (VL)E ¥3+5131; VH CDR12 GYTFITYW (A 9 14), VH CDR2+=
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INPTTGYT (A € < 15), VH CDR32 ARGVRYYFDY (A € =& 16), VL
CDR1-& QSLLDSRTRKNY (A €< 17), VL CDR2:= WAS (A €3 18) E VL
CDR3-2 KQSYNLIT (A 9H 3 19)°]t}.
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41

Amino acid sequence

2B3W

VH

EVQLVESGGGLVQPGGSLRLSCAASGFVFSNYDMSW
VRQAPGKGLEWVAYITIGGGTTYYPDTVKGRFTISRD
NAKNSLYLOQMNSLRAEDTAVYYCARWVYDPLYAMD
YWGQGTTVTVSS

VL

DIVLTQTPLSLSVTPGQPASISCRASESVDNYGISFMN
WFLQKPGQPPQLLIYAASNQGSGVPDRFSGSGSGTDFT
LKISRVEAEDVGVYYCQQSKEVPWTFGQGTKVEIK

29

2B3R

VH

EVQLVESGGGLVQPGGSLRLSCAASGFVFSNYDMSW
VRQAPGKGLEWVAYITIGGGTTYYPDTVKGRFTISRD
NAKNSLYLOMNSLRAEDTAVYYCARRVYDPLYAMD
YWGQGTTVTVSS

28

VL

DIVLTQTPLSLSVTPGQPASISCRASESVDNYGISFMN
WFLQKPGQPPQLLIYAASNQGSGVPDRFSGSGSGTDFT
LKISRVEAEDVGVYYCQQSKEVPWTFGQGTKVEIK

29

2B3W-T1
4-05

VH

EVQLVESGGGLVQPGGSLRLSCAASGFVFSNYDMSW
VRQAPGKGLEWVAYITIGGGTTYYPDTVKGRFTISRD
NAKNSLYLOQMNSLRAEDTAVYYCARWRYDPLFAMD
YWGQGTTVTVSS

48

VL

DIVLTQTPLSLSVTPGQPASISCRASESVTDYGISFMN
WFLQKPGQPPQLLIYAASNQGSGVPDRFSGSGSGTDFT
LKISRVEAEDVGVYYCQQSKEVPWTFGQGTKVEIK

49

7C5

VH

EVQLVESGGGLVKPGGSLRLSCAASGFTFSSFGMSWV
RQAPGKGLELVATIYSNGDYTYYPDSVKGRFTVSRDN
AKNSLYLOQMNSLRAEDTAVYYCARYYGNYGGYFDY
WGQGTLVTVSS

30

VL

AIQMTQSPSSLSASVGDRVTITCKASQSVSNDVAWYQ
QKPGKAPKLLIYYASNRYTGVPSRFSGSGSGTDFTLTIS
SLQPEDFATYYCQQDYSSPPTFGGGTKVEIK

31

7C5-T15-
01

VH

EVQLVESGGGLVKPGGSLRLSCAASGFTFSSFGMSWV
RQAPGKGLELVATIYSNGDYTYYPDSVKGRFTVSRDN

50
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AKNSLYLOQMNSLRAEDTAVYYCARYYGNYGGYFDY
WGQGTLVTVSS

VL

AIQMTQSPSSLSASVGDRVTITCKASQSVWDDLTWYQ
QKPGKAPKLLIYYASNRYTGVPSRFSGSGSGTDFTLTIS
SLQPEDFATYYCQQDYSSPPTFGGGTKVEIK

51

8D4

VH

QVOQLVQSGAEVKKPGASVKVSCKASGYTFTTYWIHW
VRQAPGQGLEWIGYINPTTGYTEYNQKFKDRATLTA
DKSTSTAYMELSSLRSEDTAVYYCARGVRYYFDYWG
KGTTVTVSS

32

VL

DIVMTQSPDSLAVSLGERATINCKSSQSLLDSRTRKNY
LAWYQQKPGQPPKLLIYWASTRESGVPDRFSGSGSGT
DFTLTISSLQAEDVAVYYCKQSYNLITFGQGTKLEIK

33

8D4-T16- | VH

01

QVOQLVQSGAEVKKPGASVKVSCKASGYTFTTYWIHW
VRQAPGQGLEWIGYINPTTGYTEYNQKFKDRATLTA
DKSTSTAYMELSSLRSEDTAVYYCARGVRYYFDYWG
KGTTVTVSS

52

VL

DIVMTQSPDSLAVSLGERATINCKSSQSLLDSRTRKNY
LAWYQQKPGQPPKLLIYWASTRESGVPDRFSGSGSGT
DFTLTISSLQAEDVAVYYCKQSYNLITFGQGTKLEIK

53

8D4-T16- | VH

02

QVOQLVQSGAEVKKPGASVKVSCKASGYTFTTYWIHW
VRQAPGQGLEWIGYINPTTGYTEYNQKFKDRATLTA
DKSTSTAYMELSSLRSEDTAVYYCARGVRYYFDYWG
KGTTVTVSS

54

VL

DIVMTQSPDSLAVSLGERATINCKSSQSLLDSRTRKNY
LAWYQQKPGQPPKLLIYWASTRESGVPDRFSGSGSGT
DFTLTISSLQAEDVAVYYCQQQYDPPITFGQGTKLEIK

55

°] VH CDR region & VL CDR region<> 7+ =X A 2 YEMY St} 7h

| A o] G obn| A4k 27 = S 2 YEr AT
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Optimized Nucleotide sequence

2B3W

GAGGTGCAGCTGGTGGAGAGCGGCGGCGGCCTGGTGCAGC
CCGGCGGCAGCCTGAGGCTGAGCTGCGCCGCCAGCGGCTTC
GTGTTCAGCAACTACGACATGAGCTGGGTGAGGCAGGCCC
CCGGCAAGGGCCTGGAGTGGGTGGCCTACATCACCATCGG
CGGCGGCACCACCTACTACCCCGACACCGTGAAGGGCAGG
TTCACCATCAGCAGGGACAACGCCAAGAACAGCCTGTACCT
GCAGATGAACAGCCTGAGGGCCGAGGACACCGCCGTGTAC
TACTGCGCCAGGTGGGTGTACGACCCCCTGTACGCCATGGA
CTACTGGGGCCAGGGCACCACCGTGACCGTGAGCAGC

2B3W

GACATCGTGCTGACCCAGACCCCCCTGAGCCTGAGCGTGAC
CCCCGGCCAGCCCGCCAGCATCAGCTGCAGGGCCAGCGAG
AGCGTGGACAACTACGGCATCAGCTTCATGAACTGGTTCCT
GCAGAAGCCCGGCCAGCCCCCCCAGCTGCTGATCTACGCCG
CCAGCAACCAGGGCAGCGGCGTGCCCGACAGGTTCAGCGG
CAGCGGCAGCGGCACCGACTTCACCCTGAAGATCAGCAGG
GTGGAGGCCGAGGACGTGGGCGTGTACTACTGCCAGCAGA
GCAAGGAGGTGCCCTGGACCTTCGGCCAGGGCACCAAGGT
GGAGATCAAG

43

2B3R-
VH

GAGGTGCAGCTGGTGGAGAGCGGCGGCGGCCTGGTGCAGC
CCGGCGGCAGCCTGAGGCTGAGCTGCGCCGCCAGCGGCTTC
GTGTTCAGCAACTACGACATGAGCTGGGTGAGGCAGGCCC
CCGGCAAGGGCCTGGAGTGGGTGGCCTACATCACCATCGG
CGGCGGCACCACCTACTACCCCGACACCGTGAAGGGCAGG
TTCACCATCAGCAGGGACAACGCCAAGAACAGCCTGTACCT
GCAGATGAACAGCCTGAGGGCCGAGGACACCGCCGTGTAC
TACTGCGCCAGGAGGGTGTACGACCCCCTGTACGCCATGGA
CTACTGGGGCCAGGGCACCACCGTGACCGTGAGCAGC

42

2B3R-
VL

GACATCGTGCTGACCCAGACCCCCCTGAGCCTGAGCGTGAC
CCCCGGCCAGCCCGCCAGCATCAGCTGCAGGGCCAGCGAG
AGCGTGGACAACTACGGCATCAGCTTCATGAACTGGTTCCT
GCAGAAGCCCGGCCAGCCCCCCCAGCTGCTGATCTACGCCG
CCAGCAACCAGGGCAGCGGCGTGCCCGACAGGTTCAGCGG

43
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CAGCGGCAGCGGCACCGACTTCACCCTGAAGATCAGCAGG
GTGGAGGCCGAGGACGTGGGCGTGTACTACTGCCAGCAGA
GCAAGGAGGTGCCCTGGACCTTCGGCCAGGGCACCAAGGT
GGAGATCAAG

7C5-V

GAGGTGCAGCTGGTGGAGAGCGGCGGCGGCCTGGTGAAGC
CCGGCGGCAGCCTGAGGCTGAGCTGCGCCGCCAGCGGCTTC
ACCTTCAGCAGCTTCGGCATGAGCTGGGTGAGGCAGGCCCC
CGGCAAGGGCCTGGAGCTGGTGGCCACCATCTACAGCAAC
GGCGACTACACCTACTACCCCGACAGCGTGAAGGGCAGGT
TCACCGTGAGCAGGGACAACGCCAAGAACAGCCTGTACCT
GCAGATGAACAGCCTGAGGGCCGAGGACACCGCCGTGTAC
TACTGCGCCAGGTACTACGGCAACTACGGCGGCTACTTCGA
CTACTGGGGCCAGGGCACCCTGGTGACCGTGAGCAGC

44

7C5-V

GCCATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCGCCA
GCGTGGGCGACAGGGTGACCATCACCTGCAAGGCCAGCCA
GAGCGTGAGCAACGACGTGGCCTGGTACCAGCAGAAGCCC
GGCAAGGCCCCCAAGCTGCTGATCTACTACGCCAGCAACA
GGTACACCGGCGTGCCCAGCAGGTTCAGCGGCAGCGGCAG
CGGCACCGACTTCACCCTGACCATCAGCAGCCTGCAGCCCG
AGGACTTCGCCACCTACTACTGCCAGCAGGACTACAGCAGC
CCCCCCACCTTCGGCGGCGGCACCAAGGTGGAGATCAAG

45

8D4-V

CAGGTGCAGCTGGTGCAGAGCGGCGCCGAGGTGAAGAAGC
CCGGCGCCAGCGTGAAGGTGAGCTGCAAGGCCAGCGGCTA
CACCTTCACCACCTACTGGATCCACTGGGTGAGGCAGGCCC
CCGGCCAGGGCCTGGAGTGGATCGGCTACATCAACCCCACC
ACCGGCTACACCGAGTACAACCAGAAGTTCAAGGACAGGG
CCACCCTGACCGCCGACAAGAGCACCAGCACCGCCTACAT
GGAGCTGAGCAGCCTGAGGAGCGAGGACACCGCCGTGTAC
TACTGCGCCAGGGGCGTGAGGTACTACTTCGACTACTGGGG
CAAGGGCACCACCGTGACCGTGAGCAGC

46

8D4-V

GACATCGTGATGACCCAGAGCCCCGACAGCCTGGCCGTGA
GCCTGGGCGAGAGGGCCACCATCAACTGCAAGAGCAGCCA
GAGCCTGCTGGACAGCAGGACCAGGAAGAACTACCTGGCC
TGGTACCAGCAGAAGCCCGGCCAGCCCCCCAAGCTGCTGAT
CTACTGGGCCAGCACCAGGGAGAGCGGCGTGCCCGACAGG
TTCAGCGGCAGCGGCAGCGGCACCGACTTCACCCTGACCAT
CAGCAGCCTGCAGGCCGAGGACGTGGCCGTGTACTACTGC

47
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AAGCAGAGCTACAACCTGATCACCTTCGGCCAGGGCACCA

AGCTGGAGATCAAG

A 5. 54 A

5= 7o) A eF ol 371 9] 1113} 3A| = Expi293 transient expression system<-
ARgate] QIZbsE F A E AT B g A 8HSL aL SDS-PAGE (7a)9} ELISA il
o] &to] zg;q]_gz}olr A o A4 Agte S WA Sl o] F 2B3R

% StTth ELISA= 12 39] 44| MWA}%& o w
28 o &A= ZF 500ng 5 = 4-E] 1/2 serial dilutiondF] ] 2] 3} T}
o} ZA3%l8 & SEC-HPLC, SPR (7b)9]] ol &l 1 &A1&
o YA} Keytruda A < B] nLsk 9 o, 8 A Al
D-12 23 6} 293 Al 3 of] A A A flow cytometry ]
olafl ¥-213k A 370 ] <173} A 2B3W, 7C5 2 8D4oll A =& A3 &
LELH O B M o] Finvivo, FY 5 wAS Ag TR AR A8kl

A7) A Ao 50 4] AHEE 1713} 34 2B3W, 7C5 2 8D4 T E.

A

}04

=z fo
Ot

SR
= MC38 &
1:163741,]]

{Péﬁﬁﬂb 53 e 212kt 213 A 9 in vivo B
= = C57BL/6 knock-in mice®l] hPD-L1-& ¥&
F(mouse colon cancer)® EYE LS W50 A g g5
| 3k A S =45 u} 1 7Fs} 31 &4 2B3W, 7CS, 8D4E 10 mg/kg
d 7+A 02 53] Folstglar 7+ Aks A sukg E 1o R

> =
= =
©
—_—

w 2
orP‘LHE

3@ Mo

Lo e
foob pob oy O R o
.

% 8aoll Ve Bl9} o), ZF 1 E o A ) A & tumor size S
], 74 AAF @A Q1 keytruda 2} FAFSHA| BE 1. A &f Fof of A
ok Aol AT, o) 7 1 1 A kel WE A4S
1 2 slel v}, <& W TIL (tumor infiltrated lymphocyte) w442 5 %Fo] A 2]
A A= AT 5 gl

ESH % gboll YR nfe} o], A F R e} Al 7 1Ee] FEREYH
Qeng A7 ool 1 B4 o] T WA, B B A A e 2ol A
{hisrd o] Fk e = Lol
1.

e

2 od
X o

37] Hlol B & & g o] Q111k3} 2 H .3} A 2B3W, 7C5 X 8D47} BF- g g9t
235 ek B9 ofy e}, 1k o] glo] AA ol obEhe Feled = AT

2 Ao 7. 34 8 9] gene engineering 3 7}
By 252 A7) A A o] 5ol AHEE Q17Es & 2B3W, 7C5 2 8D4 T H.
A o] el gk 3L E S 7HA1 71 7] 913l gene engineeringS A Al 8lo, ZF
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B At 7} dA) o] 48 SDS-PAGE, SEC-HPLC 2 SPR
slo] Atz keytruda®) H] 33} T
A3}, & 9a0f] VERY v} 2Ho] 2B3WE] R 37t A E 5 )
2 (clones)?] &4 T14-01, T14-02, T14-03, T14-04 2 T14-055 & 5351 a1,
WA 22 keytruda (9nM) 9} H] 3L} G1 -2 W], 2B3W R HE-E Fs}% A
T14-05 (5.8nM) 9] 4 -, ¢ 13} 57} keytruda B.TF - 31 & VHEFSLT

3 = obof] Ve vRe} fho], 7C59] HEmrt AR 5 ) 22 A
T15-01, T15-02, T15-03, T15-04 & T15-058 & 5319 a1, %A th 2391 keytruda
OnM) 9} B] 118} wl, 7CSZRE 8% A E T15-01 (9.7aM) 2] 2 $-, &4
218} 5= 7} keytruda} §-AF3F & A S 7Hd A& e Y

Hh | & 9cof] LFERI ule} ko], 8D42] st vt A 2 /) S22 A
T16-01 ¥ T1-025 & 53130 a1, %A th 272 keytruda (9nM) <} H] w3131 -&
ol &9 Y A= A E A & Ao E e

A7)} ol AlzH Q1313) 34| 2] gene engineering ¥ A & 2] AL -2 A7
3 39 A e AT

E, 5 odell HER vhe) o], 3t T E R A sl A AEE
T14-05(5.8nM) <} T15-01(9.7nM) &2 & 4 A A} &4 Keytruda(9nM) <} & &
H| 113 SEC-HPLC-4=%= ¢} SPR-Z 3} =& L ER St

A7 Ao 2R g 87 wrhar ddE S8 2B3W-T14-05(T14-05) 2
7C5-T15-01(T15-01)& 714 o =2 Ad skl t)

= T

W] M are] O gk A3 & flow cytometry 2 -2 5151 T
1 A3, 5 10a0] Vebdl vlsl o], RE TR PSS A E B L H =
hPD-10]| th3}o] -3 2

S, 5 1060 LhERL vhe} o], QI Aot o w

AFONA TR A ] G Y
g ol v &4 Aol W0 m T14-05% TI5-01 247} Ah 4 0 2 &
232 vhehi

A 9, 3 W 8 o] PD-1/PD-L1 Al ¥ 7]}t blockade assay 87} 2 A R4
2 g A S, A7 A Eel A AEE 11E 3HA) 2B3W, 7C5, 8D4,
T14-05 2 T15-01°], hPD-1-& & 3}= effector M| £ 2} 71 receptorQ! hPD-L1S-
HE 8k APC Al 329k AdE Al S = = Aol thal] Al ol A
3

471 44 -& PD-1/PD-L1 Blockade Bioassay (Promega) kit& A}F-8-3}31 o <11t

PD-1-& & 3} 3L luciferase reporters 7FA| = Jurkat Effector cells#} 1t PD-L1<
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93] 5F= CHO-K1 aAPCE co-cultured 31 & ], 1 &4 = 2] A| &4 7} hPD-1¢])
A3tsto] hPD-L13%2] A 312 blockdHH TCR signal©] activationd & Z 4
luciferase & & 43 4= = WH S AL8319I Tt 2 2 A 9 Fsl =
AAE T8 A ES vl

1A 5 1la E 11bel YEF vpe) o], PD-L1°f| tf gk = 1. g4 o] PD-19]
blocking effecti= T14-052} T15-01 &HA| ol A A o 22 keytruda®} 7-AF&H
758 YE &= A S glsklr.

olof], A7 A} E V|uro & dto] FE T14-05 L T15-01% A=
Ao A PABATE A7) FE T14-05 2 T15-019] A DS B3 23}

71 3% 39 A YeRA AT

2B3WE-E 1315 714 H T14-05(2B3W-T14-05)9] 7 -7, A M = 489] 54
7hA o (VH) B A DS 499 A3 7FH S 9 (VL) S 23351 VH CDR1-S
GFVESNYD (A € ¥ < 1), VH CDR2+= ITIGGGTT (A ¥ 5 2), VH CDR3&
ARWRYDPLFAMDYW (A € % 56), VL CDR1-2 ESVTDYGISFMN (A @ &
57), VL CDR2+= AAS (A€ % 6) 2 VL CDR3-2 QQSKEVPWT (A€ &
7)°] L

7cs;c1TE1 2138} 5 7] A ¥ T15-01(7C5-T15-01)2] A5, A D H T 502] 54
7 o(vH) 2L DT 519 A 7pAd A (VLS 23851, VH CDR1IS
GFTFSSFG (A€ % 8), VH CDR2:= IYSNGDYT (A ¥ % 9), VH CDR3
ARYYGNYGGYFDY (A € % 10), VL CDR1-> QSVWDDLT (A € % 58), VL
CDR2:= YAS (A€ 5 12) 2 VL CDR3<2 QQDYSSPPT (A€ % 13)0] T},

%= 12a0) YR vEe} o] ZF CDR regions w2 = A2 %7153 a1,

35 7] AE 9138Fe] sequence engineering® A €2 U2 R 7|8} 1
3} A T14-05= VHE] CDR39) A 2711 9] o} v] w-Ako] vl T14-042] VH A < 1}
9 s}al VLS CDR1o A 27 9] o} w=Alo] vl 1T},

3 = 12bof] YERA v} o], ZF CDR region w2 A A 2 3 7]5F A1,
35 7] AE 9138Fe] sequence engineering® A €2 U2 R 7|8} 1
A T15-01-2 7C52] VH sequencet= & U 33l VL] CDR1°A] 471 2]
ofH] = Ako] up# it

£ = 12co) YERH vke} o], Z CDR region 72 =X A2 171 3}03 a1,
3} 7S #1519 sequence engineering e A 22 U==2 117|351, 8D
olo] £ T16-01 € T16-02 A L& 43 A& Vel

gk 51240l YeR ule) o), FHE A E T14-059F T15-019] o4t
A %ﬂ% G & keytruda o} 7] =4k A D 1} B] 2L $F A 3} ZF CDR regionS-
Eglato] AR Agolgt A E S Zhi= § A = Flek ot &A= QIkE
IgG4 isotype®] TA] & A 729 k3t E 7S o = CPPCP
opr] At A E & AME-EFSI T
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[348] A Al o] 10. T 1. A 2] £ 7} Cross-Reactivity 341

[349] 2l =&, AV AAd Bl HE AR R 1113 3 A T14-05 2
T15-012] human, monkey (cynomolgus, rhesus), canine, mouse®l| 4] 2] A 3}= 2 7}
&2 PD-1 &91& ol &3] ELISAR 248} 3{ .

[350] A3k I 139 WERdl ube} o], HE A8 T14-059F T15-01 5 <1143}
2 X 34 = monkey©l| cross-reactivityS 7F4| ™, canine ¥} mousel A = 2 3= S

7HAIA] ek

[351]

[352] AA 11 HE 38 3 2 Invive &5 4

[353] By 252 A7) A Ao Sl A gelF vlef Lol 23} 7P A Ql7kE)
< 2% keytruda (OnM)E.t} X8} 571 & Ao =2

A A 2 o] 8351 invivo HY S5

[354] Invivo 8.5 %42 $13Fe] hPD-1& ¥¢ 3l C57BL/6 knock-in mice®]]
hPD-L1-2 %3 3}5= mouse colon cancer MC38 4| X525 1x106 cells/mouse
Foldle] Y d & wEa 9o 558 ¥A89 T T14-05
SHA(EU135-T14.05)+ 1 mg/kg, 3 mg/kg, L Smgkg?] 3 &7 555
390917 0 2 62] Fol 833 7} A o] L kel B 1EH AT, B

o3

o2 4 AAL A Q1 Keytrudas 5 mg/kg 5 =2 F-0]sho] d] L
FA15 T} Tumor size 42 12} Fo] ARE 5o 2HA A3 T}

np9-2 9] ok H 7] 100~150mmeel| A i Aol 2 & 7| 28t 7} 18-S
VAL v A S22 ae] 4 S THEo A g Fojof uhE F
= F4 8kl
[355] a1 734 5 14a0l) YER BFe} o], ZF 1 E- o A 7 A E 2 tumor sizeE
A, B @A Fof arel A T AAdE S 23 A Fof F-E
Al ATl o 32F A Fo] o= T A7 9] A g A digol
HA] A X shA & o] A ¥ = Ad-g #EsA T o] el gk gt
o] ¥ Lo whef A o] xpol & YreRylTt.
gl A S AV Aghe] Harghs auizsleigltt 1 A9 &
Bl vp o} o], th 2 PBS Q] A &4 & A3} v
ol ol M= o Ao HAE Vel oW, 53], 5 mg/kg
AL BFAIR] keytrudaB. vt U] F-& &9 a9 5 YT
ol A= g A Fo imﬂ o] &sto] F A5S YERITL
[357] EH, 3} A T04 F 74 15 B NA RS S A F st nhg-
CD42} CDS T A o] ¥ &-& ZASHSI T 100ul kel A H T N-L 1:1 H]gi
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T4

U852 235 PD-1 (Programmed cell death protein 1)¢f] 50] %4 .2
AT sz A Hiz o] of el At

MAHT 1,8 H 142 7 A ol A AEE st o] 4Fe] ofn] =)
s Eé‘ﬁ}b %3l CDRI,

MEAHS 2,92 152 FAAE Foll A Al shu o] Ake] ol 4t
A d & #39+eh= 54 CDR2,

M AT 3,4,10,16 2 5622 4 5 ol A A e sl o] 49
ofn| 4k A & E3sk= 54 CDR3,

AT 5,11, 17,57 2 585 FAIH oA A H Shu o] 42
obu] w2t M A8 ¥3}3H= 7 2 CDRI,
MAND 6,12 2 185 TAH Lol A Ay dr} o] A}o] ofm| AL
Ndg x39hsti= 42 CDR2 ¥
NEHZ 7,13 2 1902 A FH ol A A ElF st o] 9] ofn| =4t
}\1 Oﬂg Eé‘Pg}L: 751 ﬁ] CDR3.

ol Qhof A,
*Jﬂ A = ol Al A
() MEHZ 19 =4 CDR1, A EHZ 29] F2] CDR2 @ A EHZ 39
<3 CDR3= *3Hat= T4 799, R A I 59 % 4 CDRI,
M T 69 44 CDR2 2 AL E 7¢] 72 CDR3E £33t 4 4
7hA e o,
(i) AL HET 19 S CDRI, AT 29 T4 CDR2 E A EH T 49
%2l CDR3& *E318h= T4 7t 9, 2 A Edwls 59 7 2) CDRI,
AT 62 A3 CDR2 2 L% 72 43 CDR3E X 388h= 4 4
7P S,
(i) A2 H 5 82 %éﬂ CDR1, A EHZ 99] <4 CDR2 ¥ A EHZE 109
%3 CDR3& Z3tete T4 799, 2 A dis 119 43 CDRI,
AMAHT 129 75‘4 CDR2 ¥ A% 139] 74 CDR3E ¥ §3h+= 7 4
7P S,
(iv) €M 3T 149] =4 CDR1, M EH T 159 =4 CDR2 ¥ MEHE
169] F2] CDR3-& E3tet= T2l 79, 2 Adis 179 4 3
CDR1, A€ H % 189 75‘4 CDR2 ¥ A ¥ 3 192] 4] CDR3E
E3tete A b o
M ALEHET 19 54 CDRI, AN E 29 T4 CDR2 2 HLH I 569
%3 CDR3& Z3tete 54 799, 2 A dH s 579 43 CDRI,
AT 62 A3 CDR2 2 L% 72 43 CDR3E X 388h= 4 4
7P e

-
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(vi) 5|2 5 829] F 2] CDRI1, /| €@ 3 92] T3] CDR2 Y A ¥ 3T 109
%3 CDR3& >x8tsl= w4 7H 99, 2 ¥ s 589 7 4 CDRI,
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ER o= 3§,
GA iz ol T AFIH
Al 18k P = ;(1]7@}%0-]1:@_@_0” Lq-%fg—jﬂ L= 019] B 75%]_%%%
ek Al
A 8ste] eALS oot A 23 e v g
A9arel A ze uraMe] 2 8 A7 LA

A 108+e] 9Jo] 4], COS-7, BHK, CHO, CHOKI1, DXB-11, DG-44,
CHO/-DHFR, CV1, COS-7, HEK293, BHK, TM4, VERO, HELA, MDCK,
BRL 3A, W138, Hep G2, SK-Hep, MMT, TRI, MRC 5, FS4, 3T3, RIN, A549,
PC12, K562, PER.C6, SP2/0, NS-0, U20S, ®== HT1080%1 <A ¥
A0 9] SFAHZE M Fate] A E Ak A, R AdE A E
8] B GA s GAE E3FshE, PD-1¢)] 5o 4 o= Adsh= 314
= ol o] a9 AdtulhH o] A M,

A 18 WA A78 T o] = gk Fo) wpE A Hi= o] o] 7hl A
ESLelE o] F = the5 ol A &4,

A 138l 1ol A, FGFR3, TIGIT, PD-L1, BTLA, CTLA-4, VISTA, LAG3,
TIM3, CD137(4-1BB), VISTA, CD258(LIGHT), MARCO, CD134(0X40),
CD28, CD278(ICOS), CD27, CD154(CD40L), CD357(GITR), CD30, DR3,
CD226(DNAM1), CD96, CD200, CD200R, E Wl 2~ ¥ & =8 4| (Transferrin
receptor), c-Met, EGFR, HER2, KDR, PDGFRa, NRP1.2. 2 4] ¥ o] 4|
A shu o) el AfelE WA = ol el A A S HEYE
hvA ﬂg}‘:_ o] E i E}Z E o] ) z‘sc}jﬂ

N13E WA A73 5 o] = & ol whE &A1 9] schv B H A % 4] 3}

i

T T

ot

KeN
=

x4

el At 3 A 9 scFvE st} o] 4f EghstE, M A

Q17 o] % (immune cell engage) O]%% o| & = tpF 5ol 4 A
A58l hol A, 7] A E A 8 32 thgol s e,
o|FEolA = thEEol A A

T A3 243} &9 2 & CD3, TCRa, TCRP, TCRy, TCRE, ICOS, CD28,

CD27, HVEM, LIGHT, CD40, 4-1BB, OX40, DR3, GITR, CD30, TIM1,
SLAM, CD2, &=+ CD226;

NKA| % 24 3} 319 © & NKp30, NKp40, NKp44, NKp46, NKG2D,
DNAM1, DAP10, CD16 (CD16a %=+ CD16b), CRTAM, CD27, PSGLI,
CD96, CD100 (SEMA4D), NKp80, CD244 (SLAMF4 3= 2B4), SLAMF6,
SLAMF7, KIR2DS2, KIR2DS4, KIR3DS1, KIR2DS3, KIR2DS5, KIR2DS 1,
CD94, NKG2C, NKG2E ¥+ CD160;

BAZ 24 3} 319 © 2 0X40, CD40 3= CD70;

A Al 240 3} gFd 0 2 CD2 o}alY 2~ E, CD40, CD70, TCR (Toll-like
Receptor) ©} 21U 2~ E CD47, STING =+ OX40L; =+
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F A AFAE B4 3} 312 CD2 oF LY A~ E, 0X40, OX40L, 41BB
o}l ~E TCR O}EH#E, CD47 o}alU 2~ E, I3 STING
oY~ E,

(73171 Al1E WA A7 F o] = g Fo) whE §hA) Hi= o] of 3l A o]
of=ol A3 &A-oF= A A (ADO).

973 18] A173el AolA, 7] FEL mho] A o] =, 2 Elel (MMAE,
MMAF ¥.3h), o}v| =32 g €, o}E] tmmfo] 2] ‘L’ﬂOH}Ol A, et

A EAL, NS-oFAE A3md, 12 ﬁii@] 2)-1,2-tolvd =3d
Stol el =, o] 23 ool A, o TAYol =, 6. HEF Rl
ot ute, B A, Zhe] Alobn| A, B (taxol), B4,
ul= 2] B A (paclitaxel), 5= A B A (docetaxel), HIEE G M o] E Wl 2] ~H
WIEet A8l 54705, d3ad v Enfo] il A, A Enfo] 4l C,
SR PR F ol 4], L-of 23k} 7] LAl (L-asparaginase),
™ 7 & 32 (mercaptopurine), El 270} (thioguanine),
3Fo] =5 A 9-#)| o} (hydroxyurea), Al EF2}H] (cytarabine),
Alol & 2 3 2~ 31| = (cyclophosphamide), ©] 3 2~ 37| = (ifosfamide),
Y E & 4 92| o}(nitrosourea), A| 2~ 2} ¥l (cisplatin),
7} 1 Z 2} ¥l (carboplatin), 1] E7}0] Al (mitomycin), TF7FHFZ (dacarbazine),
3 2 72 (procarbazine), & 3 H| ZH(topotecan), 2 A~ ™ 2~ F = (nitrogen
mustard), A}©] 54Hcytoxan),
of] E 3 A = (etoposide),5- = 7 2 = -F- 212 (5-fluorouracil),
CNU(bischloroethylnitrosourea), ©] 2] = €| Z+(irinotecan),
7} 3 & B 2l (camptothecin), £ & 2.7} ©] Al (bleomycin),
o] t}FH] Al (idarubicin), TF-$- 4 FH] Al (daunorubicin),
9E] v} o] 2l (dactinomycin), & 2] 7F7}o] 21 (plicamycin),
1] £-AFE 2 (mitoxantrone), ¢} 223} 2} 7] L} A (asparaginase),
H] %= @ W (vinorelbine), & = = #+2 (chlorambucil), 2 3} #(melphalan),
7} = 5 2~ ¥l (carmustine), & 2~ ¥l (lomustine), -4 F+(busuLfan),
E ¢ @ A FH(treosulfan), Bl 7}1}Zl (decarbazine), ol & 3 A] = (etoposide),
E| Y 3£ A] = (teniposide), & 3 H| ZH(topotecan),
9-o}1] 1= 7% 3T ¥ ]| 21 (9-aminocamptothecin), =1 2] 2~1}<=(crisnatol),
1] Enfo] Al C(mitomycin C), E 2] W] E ] M| o] E (trimetrexate),
n}o] 5 7|52 Hmycophenolic acid), E] o} % 37 & (tiazofurin),
] BFH]  (ribavirin),
EICAR(5-ethynyl-1-beta-Dribofuranosylimidazole-4-carboxamide),
Sho] =5 A 92| ok (hydroxyurea), ] 3 5-A}Yl(deferoxamine),
=599 Y (floxuridine), 5] & 5 2] W (doxifluridine),
2 E| E 9 A = (raltitrexed), A EFEFH (cytarabine(ara C)), Al 4]
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o} &} 4] = A] == (cytosine arabinoside), = U} 2} 11 (fludarabine),
B} Al Fl (tamoxifen), 25 A] F(raloxifene), W 7l 22 E E(megestrol),
ﬂ d 2 (goserelin), T+ 2 & 2] = o)A H| o] E(leuprolide acetate),
FEHI) = (flutamide), H}-©] Z-F B} o] = (bicalutamide), EB1089, CB1093,
KH1060, W 2 ¥ 3£ 2 ¥ (verteporfin), 3 & 2 A] o] (phthalocyanine),
3 7-21 A Ped(photosensitizer Ped), | W] Z-A]-5lo] 2 A €&
A(demethoxy-hypocrellin A), 21 E] 3| & -a(Interferon-a),
S1H 3| £-v(Interferon-y), & % 3] A} 1 ZH(tumor necrosis factor),
ZA A} o] EFHI (Gemcitabine), ¥ 7| ©] = (velcade), @ 7| = (revamid),
b} v| = (thalamid), = v} 2~E}El (lovastatin), 1-H € -4-3 d 3] 2] t] &
0] 2-(1-methyl-4-phenylpyridiniumion), Z~E}-$- 2 2~ 3 # (staurosporine),
o}E] :w}o] 21 D(actinomycin D), ¥ E] ‘=1}o] 2l (dactinomycin),
5 ¢ 2ol Al A2(bleomycin A2), £ #| 2. 7}o] 2] B2(bleomycinB2),
7)) & 2 o] 2l (peplomycin), ol 3] 1] 2l (epirubicin),
3] &} 58] A (pirarubicin), Z= 4] 2 (zorubicin), 7} ©] E4FE £ (mitoxantrone),
W 2} 3} (verapamil) 2 § A 7F2 7 (thapsigargin), A #-3f a4 2
Alrtolvt 2= el H4E AR ol AEE s o] gl Al
EZI o7 O}L: zsLxﬂ O‘tU ] ﬁl—jﬂ.
;q 176]—0] o-]}q /\1—7 60
Toto] AdtE = A 5 = 2
A9l SlojA, 7] 7= A 27 e udadAd A A S
- oF &

EZ]OEO],L b _g'k

=

(beta glucuromde) ‘%]74 o|aL, 1= A7 H]xé?_}/‘j ‘%]74? 1:49.01] H| 2 7]
i EH oM A 2TV S ek Ale 5 02 sk Ao =
= 34|

A19grel dolA, 37l B7 = A o3t A A mEH =
Al 2=EQ1 ZE7] HEx= @Al o) AjtE vl Lol EA 3k Al = H Q1 &7l
A= A B 07 ob= A -FE A FA.

G A A E Eodshs A E =l Ed A H gl Bl 3
AW A S e mwQlE E3tat= 7] v e} 3 8 A(CARE, 7]
A2 1] Bl AR F9l = AlE A A78 5 of = & gl i
A o] scFvel A& 53 0= &= 7] v g} 3 584

A23%kel) w2 7]l 2} & =8 A(CAR)ZF =0 H o] A= HAA*

1
T~

A248 ol A T A 3E, NK A 3, AFo] EF7FS F- = A3 *ﬂ:ﬁ’i(CytOkIﬂe
Induced Killer cell, CIK), 24 3} Al 3 =4 T H 3 (Cytotoxic
Lymphocyte, CTL), "} A Z 3} 2], FF 22 W J5 T A E

)
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(Tumor-Infiltrating Lymphocytes, TIL), <]/ 322 4] € 7ol A
A st o]l M A S

A237 ol Lo A, &F-PD-1 &HA| o] & o] gFA|ol o & scFv7t
Az el Qle] gl A% R = g9 7 39 8
F7hE S o] gl MM E

A268el JoJ A, 237 &-PD-1 A o] £] ] &)= FGFR3, TIGIT,
PD-L1, BTLA, CTLA-4, VISTA, LAG3, TIM3, CD137(4-1BB), VISTA,
CD258(LIGHT), MARCO, CD134(0X40), CD28, CD278(1COS), CD27,
CD154(CD40L), CD357(GITR), CD30, DR3, CD226(DNAM1), CD9e6,
CD200, CD200R, E # 23| 1 58 A| (Transferrin receptor), c-Met, EGFR,
HER2, KDR, PDGFRa, NRP1 2. =& -/ ¥ ol A 4 8l 5t} o] 4=
EFAlSE= A Bei= o] of 3l Al WA

A (CAR)7}

A24ge] HAA XL L PD-1 84 o] 2] o] oF=& E3st=HE A58
ZH E’
A 286101 1] A, A7) &-PD-1 @A o] 9] 9] oF&-2 FGFR3, TIGIT,

PD-L1, BTLA, CTLA-4, VISTA, LAG3, TIM3, CD137(4-1BB), VISTA,
CD258(LIGHT), MARCO, CD134(0X40), CD28, CD278(1COS), CD27,
CD154(CD40L), CD357(GITR), CD30, DR3, CD226(DNAM1), CD9e6,
CD200, CD200R, E # 23| 1 58 A| (Transferrin receptor), c-Met, EGFR,
HER2, KDR, PDGFRa, NRP1.2. 2 A ol A A8l e lv) o] &
ElA 5= 814 = o] 9] 819 Aty ol A

A WA AT F o 1= B ol w2 A 1= o] o] gl A
Sgom T el A AuE s o 4 maes W e Nn g
242

(i) HAA|E

(ii) &-PD-1 &4 o] 9] &] &Aool gt scFvE M EL]EM Qo ® EE st
gl FEA(CARE X3 sl A ¥, Z

(iii) H & ¥+ A A (Immune checkpoint inhibitor).

A30eel gl 4] A ML= T Al E, NK Al 3, ALl 711 §- 5

23} M| 3 (Cytokine Induced Killer cell, CIK), 43} A=A T

¥ 32 - (Cytotoxic T Lymphocyte, CTL), PF=L 2 3}X], & 224 U & T

A 3% (Tumor-Infiltrating Lymphocytes, TIL), =X /-4l H

A e S o] Aol A&

A308}el do A, 471 3-PD-1 &4 o] 2] 9] 3}A) = FGFR3, TIGIT,

PD-L1, BTLA, CTLA-4, VISTA, LAG3, TIM3, CD137(4-1BB), VISTA,

CD258(LIGHT), MARCO, CD134(0X40), CD28, CD278(1COS), CD27,

CD154(CD40L), CD357(GITR), CD30, DR3, CD226(DNAM1), CD9e6,

CD200, CD200R, E # 23| 1 58 A| (Transferrin receptor), c-Met, EGFR,

ke
4
o,
it}
M
=2
2
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>
2ol
)
it}
ot
of,
i
-
oz
o

HER2, KDR, PDGFRa, NRP1 & & -4 ¥ -9
ERAlSE A i o] o] 9l A 24 E

A308ke] Qo A, A7) WS -] A 4| 3= TIGIT, PD-L1, BTLA, CTLA-4,
VISTA, LAG3, TIM3, CD137(4-1BB), CD258(LIGHT), MARCO,
CD134(0X40), CD28, CD278(ICOS), CD27, CD154(CD40L), CD357(GITR),

CD30, DR3, CD226(DNAM1), CD96, CD200, 5=+ CD200R & B}l O &

Bl oFE o] A

A3l 12 ol F5ol 4 iz 5o 4 A 2 g ow P4
ol A AEl s ol Tals W AR 24T

(i) A A 2,

(ii) &-PD-1 &4 o] 2] 2] kAo th gt scFv ©HH & A2l o F
ESHEE oY 8 Xﬂ(CAR)E ESFEl= WA A

(iii) H & ¥+ A A (Immune checkpoint inhibitor).

A3438}e) oA, A7) &-PD-1 &4 o] 2] 9] &A= FGFR3, TIGIT,
PD-L1, BTLA, CTLA-4, VISTA, LAG3, TIM3, CD137(4-1BB), VISTA,
CD258(LIGHT), MARCO, CD134(0X40), CD28, CD278(ICOS), CD27,
CD154(CD40L), CD357(GITR), CD30, DR3, CD226(DNAM1), CD96,
CD200, CD200R, E # 23| 1 58 A| (Transferrin receptor), c-Met, EGFR,
HER2, KDR, PDGFRa, NRP1 2. =& -/ ¥ ol A 4 8l 5t} o] 4=
E}AB = A = o] o] 8 A3 gl 24

Al348tel lofA, 7] U P Al A = TIGIT, PD-L1, BTLA, CTLA-4,
VISTA, LAG3, TIM3, CD137(4-1BB), CD258(LIGHT), MARCO,
CD134(0X40), CD28, CD278(ICOS), CD27, CD154(CD40L), CD357(GITR),
CD30, DR3, CD226(DNAM1), CD96, CD200 == CD200R & E} 7o =
= ok EQl A E

A% WA A7 % o= o ol E A E o]9] G AR,
3 7
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Development of anti-PD-1 hybridoma
Purpose - hybridoma screening by ELISA
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WVRQAPGQGLEWMGGINPSNGGTNFNEKFKNRVT KPGQAPRLLIYLASYLES GVPARFSGSGSGTDFTLTIS
LTTDSSTTTAYMELKSLQFDDTAVYYCARRDYRFDM SLEPEDFAVY YCQHSRDLPLTFGGGTKVEIK
GFDYWGQGTTVTVSS

2B3wW EVQLVESGGGLVQPGGSLRLSCAASGFVFSNYDMSW DIVLTQTPLSLSVTPGQPASISCRASESVDNYGISFMNWFLQ
VRQAPGKGLEWVAYITIGGGTTYYPDTVKGRFTISRD KPGQPPQLLIYAASNQGSGVPDRFSGSGSGTDFTLKISRVEA
NAKNSLYLQMNSLRAEDTAVYYCARWVYDPLYAMD EDVGVYYCQQSKEVPWTFGQGTKVEIK
YWGQGTTVTVSS
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YWGQGTTVTVSS
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VRQAPGKGLEWVAYITIGGGTTYYPDTVKGRFTISRD KPGQPPQLLIYAASNQGSGVPDRFSGSGSGTDFTLKISRVEA
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YWGQGTTVTVSS
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EVQLVESGGGLVQPGGSLRLSCAASGFVFSNYDMSW DIVLTQTPLSLSVTPGQPASISCRASESVTDYGISFMNWELQ
VRQAPGKGLEWVAYITIGGGTTYYPDTVKGRFTISRD KPGQPPQLLIYAASNQGSGVPDRFSGSGSGTDFTLKISRVEA
NAKNSLYLQMNSLRAEDTAVYYCARWRYDPLFAMD EDVGVYYCQQSKEVPWTFGQGTKVEIK
YWGQGTTVTVSS
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RQAPGKGLELVATIYSNGDYTYYPDSVKGRFTVSRDN KAPKLLIYYASNRYTGVPSRFSGSGSGTDFTLTISSLQPEDFA
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2021/018799

A. CLASSIFICATION OF SUBJECT MATTER

CO7K 16/28(2006.01)i; A61K 39/395(2006.01)i; A61K 39/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed

C12N 15/13(2006.01)

by classification symbols)

CO7K 16/28(2006.01); A61K 35/17(2014.01); A61K 39/00(2006.01); A61K 39/395(2006.01); CO7K 16/18(2006.01);

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models: IPC as above
Japanese utility models and applications for utility models: IPC as above

(combination), ¢ (cancer)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & keywords: PD-1, 3} (antibody), 7] ¥} 39 <=8 A|(chimeric antigen receptor), & &

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

KR 10-2018-0034588 A (MACROGENICS, INC.) 04 April 2018 (2018-04-04)
See paragraphs [0109]-[0112], [0445], [0458]-[0460], [0471]-[0473], [0500], [0708],
[1463]-[1464] and [1491]; and claims 1 and 23-24.

1-37

(2019-07-18)

[0153].

KR 10-2019-0085553 A (TAYU HUAXIA BIOTECH MEDICAL GROUP CO., LTD.) 18 July 2019

See abstract; and paragraphs [0035], [0066]-[0068], [0083]-[0084], [0119], [0134] and

1-37

(2020-01-16)
See abstract.

TW 202003558 A (TAYU HUAXIA BIOTECH MEDICAL GROUP CO., LTD.) 16 January 2020

1-37

US 2018-0051085 Al (IMMUNOMEDICS, INC.) 22 February 2018 (2018-02-22)
See paragraphs [0003], [0007]-[0009] and [0066]-[0068]; and claims 1 and 8.

1-37

Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

document cited by the applicant in the international application
earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

«1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

«X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step

when the document is taken alone

> document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

15 March 2022

Date of mailing of the international search report

15 March 2022

Name and mailing address of the [SA/KR

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2019)
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C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
WO 2019-148410 Al (MERCK SHARP & DOHME CORP.) 08 August 2019 (2019-08-08)
A See claims 1-40. 1-37
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international application as filed:
in the form of an Annex C/ST.25 text file.

D on paper or in the form of an image file.

b. furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search

only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
D on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section 713).

2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet) (July 2019)
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Information on patent family members
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. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
KR 10-2018-0034588 A 04 April 2018 CN 107847574 A 27 March 2018
CN 108976300 A 11 December 2018
EP 3328419 Al 06 June 2018
EP 3328419 Bl 25 August 2021
EP 3456346 Al 20 March 2019
EP 3456346 Bl 07 July 2021
JP 2018-524394 A 30 August 2018
JP 2019-055948 A 11 April 2019
JP 2022-002540 A 11 January 2022
JP 6959897 B2 05 November 2021
JP 6959907 B2 05 November 2021
KR 10-2018-0093127 A 20 August 2018
™ 201710292 A 16 March 2017
™ 202028234 A 01 August 2020
us 10577422 B2 03 March 2020
us 2019-0127467 Al 02 May 2019
us 2020-0231675 Al 23 July 2020
WO 2017-019846 Al 02 February 2017
KR 10-2019-0085553 A 18 July 2019 CN 110291109 A 27 September 2019
CN 110382536 A 25 October 2019
EP 3571231 Al 27 November 2019
JP 2020-505386 A 20 February 2020
KR 10-2365972 Bl 21 February 2022
™ 201827464 A 01 August 2018
us 10465007 B2 05 November 2019
us 2019-0144543 Al 16 May 2019
us 2020-0115454 Al 16 April 2020
WO 2018-133837 Al 26 July 2018
WO 2018-133842 Al 26 July 2018
™ 202003558 A 16 Janmary 2020 None
uUs 2018-0051085 Al 22 February 2018 CN 104379169 A 25 February 2015
CN 105073128 A 18 November 2015
CN 106132436 A 16 November 2016
CN 106132436 B 15 June 2021
CN 107252485 A 17 October 2017
CN 109513003 A 26 March 2019
EP 2885002 A2 24 June 2015
EP 2081281 Al 10 February 2016
EP 2081281 Bl 15 July 2020
EP 3107577 Al 28 December 2016
EP 3586874 Al 01 January 2020
JP 2016-520548 A 14 July 2016
JP 2017-507936 A 23 March 2017
JP 2018-135371 A 30 August 2018
JP 2019-048869 A 28 March 2019
JP 2019-108373 A 04 July 2019
JP 6361039 B2 25 July 2018
P 6447933 B2 09 January 2019
Ip 6759508 B2 23 September 2020
JP 6767029 B2 14 October 2020

Form PCT/ISA/210 (patent family annex) (July 2019)
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Patent document Publication date Publication date

Patent family member(s)

cited in search report (day/month/year) (day/month/year)

us 10111954 B2 30 October 2018
us 10131712 B2 20 November 2018
us 10183992 B2 22 January 2019
us 10239938 B2 26 March 2019
us 10245321 B2 02 April 2019
us 10308688 B2 04 June 2019
us 10662252 B2 26 May 2020
us 2014-0050660 Al 20 February 2014
us 2015-0132217 Al 14 May 2015
us 2016-0176968 Al 23 June 2016
us 2017-0021017 Al 26 January 2017
us 2018-0118846 Al 03 May 2018
us 2019-0142939 Al 16 May 2019
us 9315567 B2 19 April 2016
us 9382329 B2 05 July 2016
us 9670286 B2 06 June 2017
us 9682143 B2 20 June 2017
us 9879088 B2 30 January 2018
WO 2014-028560 A2 20 February 2014
WO 2014-163684 Al 09 October 2014
WO 2015-126548 Al 27 August 2015
WO 2017-210058 Al 07 December 2017
WO 2018-217227 Al 29 November 2018

WO 2019-148410 Al 08 August 2019 CN 111670047 A 15 September 2020
EP 3746120 Al 09 December 2020
JP 2021-511806 A 13 May 2021
KR 10-2020-0115595 A 07 October 2020
us 2021-0032342 Al 04 February 2021
WO 2019-152571 Al 08 August 2019
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