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CARRHYNADGYPIGIGDLWGPGTLVTVSS

ra->-03

VL

AQVLTQTPSSVSAAVGGTVTISCQSNENIYS
NNRLSWFQQKPGQPPNQLIYSASSLASGYV
PSRFKGSGSGTQFTLTISDLECDDAATYYC
QGEFNCNSADCFTFGGGTEVVVKGD

7a->.03

VH

QSLEESGGRLVTPGTPLTLTCTVSGFPLNR
YAMLWVRQAPGKGLEWIGLITRADKKYYAS
WAKGRFTISKTSTTVDLEITGPTTEDTATYF
CARRHYNTDGYPIAIGDLWGPGTLVTVSS

v0->-04

VL

AQVLTQTPSSVSAAVGGTVTINCQSSQSVY
NNNRLSWFQQKPGQPPKLLIYTTSSLASGV
PSRFKGSGSGTEFTLTISDLECADAATYYC

QGEFSCSRADCFNFGGGTEVVVKGD
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so—-> 04

VH

QSLEESGGRLVKPDETLTLTCTVSGFPLSS
YAMGWFRQAPGKGLEWIGMILRSDNTYYA
SWAKGRFTISKTSTTVDLKITSPTTEDTATY
FCARRHYNASGNPIAIGDLWGPGTLVTVSS

s0->-06

VL

AQVLTQTPSSVSAAVGGTVTISCQSSESVY
NNKRLSWFQQKPGQPPKQLIYTASSLASGV
PSRFKGSGSGTQFTLTISDLECDDAATYYC
QGEFTCSNADCFTFGGGTEVVVKGD

10

va—>-06

VH

QSVEESGGRLVTPGTPLTLTCTVSGFPLSS
YAMIWVRQAPGKGLEWIGMILRAGNIYYAS
WVKGRVTISKTSTTVDLKITSPTTEDTATYF
CARRHYNREGYPIGIGDLWGPGTLVTVSS

1

2a-—> 09

VL

AQVLTQTPSSVSAAVGGTVTISCQSNENIYS
NNRLSWFQQKPGQPPNQLIYSASSLASGV
PSRFKGSGSGTQFTLTISDLECDDAATYYC
QGEFNCNSADCFTFGGGTEVVVKGD

12

4a->-09

VH

QSLEESGGRLVTPGTPLTLTCTVSGFPLNR
YAMLWVRQAPGKGLEWIGLITRADKKYYAS
WAKGRFTISKTSTTVDLEITGPTTEDTATYF
CARRHYNTDGYPVAIGDLWGPGTLVTVSS

13

78->-10

VL

AQVLTQTPSSVSAAVGGTATISCQSNENIYS
NNRLSWFQQKAGQPPNQLIYSASSLASGV
PSRFKGSGSGTQFTLTISDLECDDAATYYC
QGEFSCSSADCFTFGGGTEVVVKGD

14

vo->-10

VH

QSLEESGGRLVTPGTPLTLTCTVSGFPLSS
FAMLWVRQAPGKGLEWIGMIMRAHNMYYA
SWAKGRFTISKTSTTVDLEITSPTTEDTATY
FCARRHYNTYGYPIAIGDLWGPGTLVTVSS

15

78-> 11

VL

AQVLTQTPSSVSAAVGGTVTINCQSSQSVY
NNNRLSWFQQKPGQPPKLLIYTASSLASGV
PSRFKGSGSGTEFTLTISDLECADAATYYC
QGEFSCSSADCFTFGGGTEVVWKGD

16

yo—v 11

VH

QSLEESGGRLVTPGTPLTLTCTVSGFPLSS
YAMGWFRQAPGKGLEWIGMILRADNTYYA
SWVNGRFTISKTSTTVDLKITSPTTEDTATY
FCARRHYNTYGYPVAIGDLWGPGTLVTVSS

17

7a-v 12

VL

AQVLTQTPSSVSATVGGTVTISCQSNENIYS
NNRLSWFQQKPGQPPKLLIYSASSLASGVP
SRFKGSGSGTQFTLTISDLECDDAATYYCQ
GEFNCNSADCFTFGGGTEVVVKGD

18

5—2 12

VH

QSLEESGGRLVTPGTPLTLTCTVSGFPLSR
YAMLWVRQAPGKGLEWIGLITRADNKYYAS
WAKGRFTISKTSTTVDLEITSPTTEDTATYF
CARRHYNTDGYPIAIGDLWGPGTLVTVSS

19

=2 V% 8

VL

AQVLTQTX(P/A)SSVSAX(AN/TVGGTX(V/A
YTIX(S/N)CQSX(S/N)X(E/Q)X(S/N)X(VYX(S
IN)NX(N/K)RLSWF QQKX(P/A)GQPPX(K/N)X
(Q/L)LIYX(SIT)X(A/T)SX(S/T)LASGVPSRFK
GSGSGTX(Q/E)FTLTIX(S/T)DLECX(D/A)DA
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20
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ATYX(Y/IF)CQGEFX(S/N/T)CX(S/N)X(S/N/R)
X(AV)DCFX(T/SINJFGGGTEVVWKGD

20

AVEYX

VH

QSX(L/V)EESGGRLVX(T/K)PX(G/D)X(T/E)X(
P/T)LTLTCTVSGFPLX(S/N)X(S/A/R)X(Y/F)A
MX(L/N/G)WX(V/F)RQAPGKGLEWIGX(M/L)I
X(UT/MMRX(A/S)X(DIGH)X(N/KIT)X(K/T/M
YYAX(S/N)WX(ANV)X(K/NYGRX(FV)TISKTS
TTVDLX(K/E)ITX(S/G)PTTEDTATYFCARRX(
HIQ)YNX(T/A/R)X(D/Y/SIE)GX(Y/N)PX(IV)X(
A/G)IGDLWGPGTLVTVSS

21

£kt
Yy 0—>-06

VL

DIQMTQSPSSLSASVGDRVTITCQSSESVY
NNKRLSWYQQKPGKAPKLLIYTASSLASGV
PSRFSGSGSGTDFTLTISSLQPEDFATYYC
QGEFTCSNADCFTFGQGTKLTVLG

22

E kE
2 a—>2-06

VH

EVQLVESGGGLVQPGGSLRLSCAASGFPL
SSYAMIWVRQAPGKGLEWIGMILRAGNIYY
ASWVKGRFTISRDNSKNTVYLQMNSLRAED
TAVYYCARRHYNREGYPIGIGDLWGQGTLV
TVSS

(2 TOEIDRFLLT, BIBE1RU2IZBLVT. CDR1~3%(%AKFRUTHTRT]

[EHINBFS19RUV20IZHNT, B X IWMEABETHY. & TX] DEADHIHZIC
RENBWETH D]
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INTERNATIONAL SEARCH REPORT

JP 2016-520600 A 2016.7.14

International application No

PCT/EP2014/001460

A CLASSIFICATION OF SUBJEGT MATIER
INV. CO7K16/28 CO7K16/24

ADD.

Aocvarding to Intermational Patent Classifioation {(IPC) or to both national olassification and IPC

B. FIELDS SEARCHED

Minimum cocumsntation searchaed (classification aystam followed by classification saymbaole)

Documentation searched cther than minimum documentation to the extent that such documents are included in the fiskds searched

Electronic data base

Ited during the intematicnal searsh {name of data base and, where prasticable, search terms used)

EPO-Internal, BIOSIS, EMBASE, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

epsilon chain.",

XP9179788,
ISSN: 0953-8178

human CD3 epitopes are conferred by the

INTERNATIONAL IMMUNOLOGY 1989,
vol. 1, no. 5, 1989, pages 546-550,

The whole document, in particular Table 1

Category* | Gitation of dosument, with indication, where appropniate, of the relevant passages Relevant to claim Na.
X WO 2010/037838 A2 (MICROMET AG [DE]; KUFER 1-3,8-26
PETER [DE]; RAUM TOBLAS [DE])
8 April 2010 {2010-04-08)
The whole document, in particular, figure
8
X TUNNACLIFFE A ET AL: "The majority of 1-3,8-26

_/__

Further doocuments are listed inthe oontinuation of Box C.

See patent family annax.

* Special categories of cited documents :

"A" decument defining the general state of the art which is not considered
to be of particular relevancs

"E" earlier application or patent but published on or after tha international
filing date

"L* doaument whioh may throw doubts on priority olaimi(s) or which is
cited to blish the publication date of anath

citation or other

special reason [as ap‘eci‘lied)
"O" gooument referring to an oral disclosure, use, exhibition or other

'T* later dooument published after the intemationalfiling date ar prionty
date and not in confliot with the applioation but cited to understand
the prinoiple or theory underlying the invention

X" document of particu lar relevanca; the claimed invention cannot ba
oonzidered novel or cannct be considered to involve an inventive
step when the document is taken akine

Y* dosument of particu lar relevance; the claimed imvention cannot be
considarad to invelve an inventive atep when the decument ia
oombined with one or more cther such doouments, suoh oombination

Eurcpean Patent Offioe, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-204Q,

Fax: {(+31-70) 340-3016

means baing cbvious to a parsan skilled in the art
"P* document published prior to the intemational filing date but later than
the priority date claimed '&" dooument member of the same patent family
Date of the actual completicn of the int tional search Date of mailing of the intemational search repart
14 October 2014 03/11/2014
Name and mailing addreas of the [SA/ Autharized officer

Chapman, Rob

Form PCTASA210 (second eheet] {(April 2005)

page 1 of 3
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C{Continualion). DOCUMENTS CONSIDERED TO BE RELEVANT

Category® | Gitation of dooument, with indication, where appropriate, of the rel Relevant {o claim No.

P g

X SALMERON A ET AL: "A conformational 1-3,8-26
epitope expressed upon association of
CD3-epsilon with either CD3-delta or
CD3-gamma is the main target for
recognition by anti-CD3 monoclonal
antibodies",

THE JOURNAL OF IMMUNOLOGY, THE AMERICAN
ASSOCIATION OF IMMUNOLOGISTS, US,

vol. 147, no. 9,

1 November 1991 (1991-11-01), pages
3047-3052, XP00D2453512,

ISSN: 0022-1767

The whole document, in particular Tablel
X JACOBS N ET AL: "Efficiency of T cell 1-3,8-26
triggering by anti-CD3 monoclonal
antibodies (mAb) with potential usefulness
in bispecific mAb generation",

CANCER IMMUNOLOGY AND IMMUNOTHERAPY,
SPRINGER-VERLAG, BERLIN, DE,

vol. 44, no. 5, 1 July 1997 (1997-067-01),
pages 257-264, XP002453511,

ISSN: 0340-7004, DOI:

10.1007 /5002620050381

the whole document

A KIPRIYANOV S M ET AL: "Two amino acid 3
mutations in an anti-human CD3 single
chain Fv antibody fragment that affect the
yield on bacterial secretion but not the
affinity",

PROTEIN ENGINEERING, OXFORD UNIVERSITY
PRESS, SURREY, GB.

vol. 18, no. 4,

1 January 1997 (1997-01-01), pages
445-453, XPOD2237690,

ISSN: 0269-2139, DOI:
10.1093/PROTEIN/10.4.445

The whole docuemnt, in particular Table 1
A RUDIKOFF S ET AL: "Single amino acid 16-19
substitution altering antigen-binding
specificity",

PROCEEDINGS OF THE NATIONAL ACADEMY OF
SCIENCES, NATIONAL ACADEMY OF SCIENCES,
vol, 79, 1 March 1982 (1982-03-81), pages
1979-1983, XP00D7901436,

ISSN: 0027-8424, DOI:
10.1073/PNAS.79.6,1979

the whole document

Form PCTASA/210 {continuation of aecond aheat) (April 2005)
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C{Continualion). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

GCitation of deoument, with indication, where appropriate, of the rel it p g

Relevant {o claim No.

A

PANKA D J ET AL: "VARIABLE REGION
FRAMEWORK DIFFERENCES RESULT IN DECREASED
OR INCREASED AFFINITY OF VARIANT
ANTI-DIGOXIN ANTIBODIES",

PROCEEDINGS OF THE NATIONAL ACADEMY OF
SCIENCES, NATIONAL ACADEMY OF SCIENCES,
vol. 85, no. 9, 1 May 1988 {1988-05-01),
pages 3080-3084, XP0O0611718,

ISSN: 0027-8424, DOI:
10.1073/PNAS.85.9.3080

the whole document

16-19

Form PCTASA/210 {continuation of aecond aheat) (April 2005)
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Imternation al application No.
INTERNATIONAL SEARCH REPORT PCT/EP2014/001460
BoxNo.ll Observations where certaln clalms were found unsearchable {(Continuation cf Item 2 of first sheat)

This international search report has not been established in respect of cedain claims under Aricle 17(2){a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos..

bacausa thay relata to parts of tha intarnational application that do not eomply with the prescribed requiremants to such
an extent that no meaningful international search can be camied out, specifically:

3. I:I Claims Nos.:

bacausa thay are dapandant claims and are nat drafted in accardance with the sasond and third sentences of Rula 6.4(a).

Box No. lll Observations where unity of Inventlon Is lacking (Continuation of tem 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. As all required additional search fees were timely paid by the applicant, this intemational search report covers all searchable
claims,

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Autharity did not invite payment of
additional tees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covars
only thoss claims for which fess wara paid, specifically claims Naos.:

8(completely); 1-3, 9-26(partially)

4. D No required additional search fees were timely paid by the applicant. Consedguently, this international search report is
restricted to the invention first mentioned in the olaims; it is covered by elaims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additicnal search fees.

Form PCTASA/210 {continuation of first sheet (2)) (April 2005)
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International Application No. PCT/ EP2014/ 061466

FURTHER INFORMATION CONTINUED FROM PCTASA/! 21(

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-3, 10-26(all partially)

An isolated antibody or functional fragment thereof
comprising an antigen-binding region that is specific for an
epitope of human CD3c, wherein said epitope comprises amino
acid residue N4 as residue that is critical for binding,
wherein said isclated antibody or functional fragment
thereof comprises an antigen-binding region comprising a VH
domain comprising a combination of one CDRl, one CDRZ2 and
one CDR3 region present in SEQ ID NOs: 2 and a VL domain
comprising a combination of one CDR1, one CDRZ and one CDR3
region present in SEQ ID NOs: 1, and related subject-matter

2-122. claims: 1-3, 10-26(all partially)

An isolated antibody or functional fragment thereof
comprising an antigen-binding region that is specific for an
epitope of human CD3c, wherein said epitope comprises amino
acid residue N4 as residue that is critical for binding,
wherein said isolated antibody or functional fragment
thereof comprises an antigen-binding region comprising a VH
domain comprising a combination of cne CDR1, one CDR? and
one CDR3 region present in SEQ ID NOs: 2, 4, 6, 8, 10, 12,
14, 16, 18, 20, and 22, and a YL domain comprising a
combination of one CDR1, one CDR2 and one CDR3 region
present in SEQ ID NOs: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19,
and 21, and related subject-matter

123. claims: 4(completely); 9-26{partially)

An isolated antibody or functional fragment thereof
comprising an antigen-binding region that is specific for an
epitope of human CD3, wherein said antibody or functional
fragment thereof, is binding to human CD3 with a
dissociation constant for monovalent binding of less than
3.0 x 10-8 M, particularly less than 1.5 x 10-8 M, more
particularly less than 1.2 x 10-8 M, and most particularly
less than 1.0 x 10-8 M, and related subject-matter

124, claims: 5(completely); 9-26{partially)

An isolated antibody or functional fragment thereof
comprising an antigen-binding region that is specific for an
epitope of human CD3, wherein said antibody or functional
fragment thereof, when tested in an IgG format, upon
cross-linking, is inducing T-cell activation at least
1.5-fold stronger than antibodies OKT-3 or TR66 after 24 h
of stimulation at an IgG concentration of 1.25 pg/ml, and
related subject-matter
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International Application No. PCT/ EP2014/ 061466

FURTHER INFORMATION CONTINUED FROM PCTASA/! 21(

125. claims: 6(completely); 9-26(partially)

An isolated antibody or functional fragment thereof
comprising an antigen-binding region that is specific for an
epitope of human €D3, wherein said antibody or functional
fragment thereof, when tested in an IgG format, upon
cross-linking, is resulting in T-cell activation, which
lasts Tonger than with antibodies OKT-3 or TR66 as indicated
by at Teast 1.5-fold greater increase in CD69 expression
after 72 hours of stimulation at an I1gG concentration of
1.25 pg/ml, and related subject-matter

126. claims: 7({completely); 9-26(partially)

An isolated antibody or functional fragment thereof
comprising an antigen-binding region that is specific for an
epitope of human CD3, wherein said antibody or functional
fragment thereof, when tested in an IgG format, upon
cross-linking, is resulting in a dose-dependent homogeneous
activation state of T-cells, and related subject-matter

127. claims: §(completely); 9-26{partially)

An isolated antibody or functional fragment thereof
comprising an antigen-binding region that is specific for an
epitope of human CD3, wherein said antibody or functional
fragment thereof, when tested in an IgG format, (i) is
binding to human CD3 with a dissociation constant for
menovalent binding of less than 3.0 x 10-8 M, particularly
less than 1.5 x 10-8 M, more particularly less than 1.2 x
10-8 M, and most particularly less than 1.0 x 18-8 M; and
(iia), upon cross-1inking, is inducing T-cell activation at
least 1.5-fold stronger than antibodies OKT-3 or TR66 after
24 h of stimulation at an IgG concentration of 1.25 pg/ml;
(iib) is resulting in T-cell activation, which lasts longer
than with antibodies OKT-3 or TR66 as indicated by at least
1.5-fold greater increase in CD69 expression after 72 hours
of stimulation at an IgG concentration of 1.25 pg/ml; (iic)
is resulting in a dose-dependent homogeneous activation
state of T-cells; and/or (iid) is specific for an epitope of
human CD3s, wherein said epitope comprises amino acid
residue N4 as residue that is critical for binding, and
related subject-matter
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Intsrnational application No
Information on patsnt famlly members

PCT/EP2014/001460
Patent document Publication Patent family Publication
cited in search report date member(s) date

WO 2010037838 A2  08-04-2016 AU 2009299794 Al 08-04-2010
CA 2738568 Al 08-04-2010
EP 2352765 A2 10-08-2011
Us 20811275787 Al 10-11-2011
WO 2010037838 A2 08-04-2010

Form PCTASA210 {patent family annex) (April 2005)
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