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Description

[0001] The present invention relates to antibodies that bind c-Met and their use in treating conditions and disorders
in which pathogenesis is mediated by this receptor.

[0002] c-Met, a member of the tyrosine kinase superfamily, is the receptor for Hepatocyte Growth Factor (HGF).
Binding of HGF to c-Met leads to receptor dimerization or multimerization, phosphorylation of multiple tyrosine residues
in the intracellular region, catalytic activation, and downstream signaling. c-Met is also activated via ligand-independent
mechanismes, including receptor over-expression, amplification, and mutation. c-Met activation enhances cellular prolif-
eration, migration, morphogenesis, survival (including protection from apoptosis), and protease synthesis, characteristics
that are associated with invasive cell phenotype and poor clinical outcomes and drug resistance in cancer patients. The
c-Met signaling pathway is one of the most frequently dysregulated pathways in human cancers, and occurs in virtually
all types of solid tumors.

[0003] PCT International Publication WO 09/007427 discloses murine and CDR-grafted, humanized c-Met antibodies.
Murine antibody 224G11 disclosed therein did not bind the c-Met Sema domain. Further functional properties of the
humanized IgG1 derivative of this murine antibody, denoted h224G11 Mab, are reported in Abstracts nos. 835 (in vitro
data) and 2792 (in vivo data) and their accompanying posters presented at the meeting of the American Association for
Cancer Research (Denver, CO) in April, 2009. These abstracts and posters disclose that bivalent h224G11 Mab is
devoid of intrinsic agonistic properties, behaves as a full antagonist of c-Met, and potently decreases c-Met dimerization.
Murine 224G11 is reported to down-regulate c-Met and block c-Met phosphorylation in vivo. In the case of other receptors,
dimerization is a prerequisite for receptor internalization and degradation. These abstracts and posters disclose no data
relating to c-Met internalization. Furthermore, the epitope to which the humanized antibody binds within c-Met is not
identified.

[0004] PCT International Publication WO 05/016382 also discloses c-Met antibodies but does not identify the epitope(s)
to which the antibodies bind. An epitope mapping example is provided, however, the reported results merely indicate
that six c-Met antibodies bind to a common epitope while a seventh c-Met antibody binds a distinct epitope. The particular
epitopes to which these c-Met antibodies bind is not provided.

[0005] There exists a need for antagonist antibodies to human c-Met, binding of which to the a-chain of human c-Met
facilitates internalization of the receptor from the cell surface, in the presence and/or absence of HGF. There is also a
need for antagonist antibodies to human c-Met, which binding to the a-chain of human c-Met facilitates internalization
of the receptor from the cell surface in cells comprising c-Met variants containing gain of function mutations. There is
also a need for antagonist antibodies to human c-Met which induce c-Met degradation and reduction of phosphorylated
c-Met. Such antagonist activities could decrease the number of available binding sites for HGF on tumor cell surfaces,
and terminate the pathway activation caused by overexpression, amplification, or mutation of c-Met. At the same time,
such antagonist antibodies should inhibit HGF binding to c-Met and HGF-induced c-Met activation, and induce little or
no agonist activity themselves.

[0006] Antibody compounds of the present invention meet these needs. They bind to epitopes in the a-chain of the
human c-Met Sema domain, inhibiting HGF-binding to c-Met and receptor activation, while inducing little or no agonist
activity. The antibodies of the present invention also induce internalization of the receptor in the presence or absence
of HGF and also in cells comprising c-Met variants containing gain of function mutations. They induce degradation of c-
Met and induce reduction of phosphorylated human c-Met, and inhibit HGF-dependent and HGF-independent proliferation
of tumor cells that express this receptor. In view of these properties, these antibody compounds should be therapeutically
useful in treating cancers mediated by c-Met via a variety of different mechanisms.

[0007] In addition, the present antibody compounds possess a number of other desirable properties. They exhibit high
affinity (Kp) to c-Met, block HGF-mediated c-Met phosphorylation and downstream signaling, cellular proliferation, and
cellular migration; and induce only weak phosphorylation of c-Met while inducing little or no HGF-like biological agonist
activities such as induction of tumor cell proliferation, motility, invasion, tubulogenesis, angiogenesis, or anti-apoptotic
effects. They inhibit both ligand (HGF)-dependent and ligand-independent c-Met pathway activation. Additionally, anti-
body compounds of the present invention preferentially bind human c-Met extracellular domain (ECD) compared to the
ECDs of the closely related receptors RON and PlexinA2, and do not cause "shedding" of the c-Met ECD.

[0008] According to the present invention there is provided a c-Met monoclonal antibody, or antigen-binding fragment
thereof, comprising three light chain complementarity determining regions (LCDRs) and three heavy chain complemen-
tarity determining regions (HCDRs), wherein LCDR1 comprises the amino acid sequence SVSSSVSSIYLH (SEQ ID
NO: 53), LCDR2 comprises the amino acid sequence STSNLAS (SEQ ID NO: 54), LCDR3 comprises the amino acid
sequence QVYSGYPLT (SEQ ID NO: 56), HCDR1 comprises the amino acid sequence GYTFTDYYMH (SEQ ID NO:
65), HCDR2 comprises the amino acid sequence RVNPNRRGTTYNQKFEG (SEQ ID NO: 68), and HCDRS3 comprises
the amino acid sequence ANWLDY (SEQ ID NO: 69).

[0009] Preferably, the monoclonal antibody, or antigen-binding fragment thereof, according to the present invention
binds an epitope within the a-chain of human c-Met and induces internalization of cell surface human c-Met.
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[0010] More preferably, the monoclonal antibody, or antigen-binding fragment thereof, according to the present in-
vention induces hepatocyte-growth factor (HGF)- independent internalization of cell surface human c-Met.

[0011] Even more preferably, the monoclonal antibody, or antigen-binding fragment thereof, according to the present
invention, binds within an amino acid sequence selected from:

a) 101VVDTYYDDQL 5, (SEQ ID NO:77),
b) 131/ SCGSVNRGTCQRHVFPHNHTADIQS 55 (SEQ ID NO:78),
¢) 176ALGAKVLSSVKDRFINF ;g5 (SEQ ID NO:79), and

d) 216VRRLKETKDGFM,,; (SEQ ID NO:80).

[0012] It is preferred that the monoclonal antibody, or antigen-binding fragment thereof, according to the present
invention, binds within an amino acid sequence selected from:

a. 123DTYYDD;05 (SEQ ID NO:81),
b. 144HVFPHNHTADIQS 56 (SEQ ID NO: 82),
¢. 192FINF4g5 (SEQ ID NO:83), and

d. ypoKETKDGFM,y, (SEQ ID NO:84).

[0013] Even more preferred is a monoclonal antibody, or antigen binding fragment thereof, according to the present
invention which binds an amino acid sequence within the conformational epitope characterized by 4153DTYYDD 455 (SEQ
ID NO:81), 444HVFPHNHTADIQS 56 (SEQ ID NO: 82), 49oFINF g5 (SEQ ID NO:83), and 550KETKDGFM,,7 (SEQ ID
NO:84) inclusive.

[0014] Preferably, the monoclonal antibody, or antigen-binding fragment thereof, according to the present invention
comprises a light chain variable region (LCVR) and a heavy chain variable region (HCVR), wherein the LCVR comprises
the amino acid sequence of SEQ ID NO: 5 and the HCVR comprises the amino acid sequence of SEQ ID NO: 17.
[0015] It is preferred that the monoclonal antibody, or antigen-binding fragment thereof, according to the present
invention comprises a light chain having a kappa constant region and a heavy chain having an IgG4 heavy chain constant
region.

[0016] The light chain is preferably encoded by the polynucleotide sequence of SEQ ID NO: 35, and the heavy chain
is preferably encoded by the polynucleotide sequence of SEQ ID NO: 47.

[0017] Preferably, the monoclonal antibody according to the present invention comprises two light chains encoded by
the polynucleotide sequence of SEQ ID NO: 35 and two heavy chains encoded by the polynucleotide sequence of SEQ
ID NO: 47.

[0018] More preferably, the monoclonal antibody, or antigen-binding fragment thereof, according to the present in-
vention, has a light chain which is identical to the amino acid sequence encoded by the polynucleotide sequence of SEQ
ID NO: 35; and a heavy chain which is identical to the amino acid sequence encoded by SEQ ID NO: 47.

[0019] Preferably, the monoclonal antibody, or antigen-binding fragment thereof, according to the present invention,
comprises two light chains wherein the amino acid of the light chain is identical to the amino acid sequence encoded by
the polynucleotide sequence of SEQ ID NO: 35; and two heavy chains wherein the amino acid sequence of the heavy
chain is identical to the amino acid sequence encoded by SEQ ID NO: 47.

[0020] Preferably, the monoclonal antibody, or antigen-binding fragment thereof, according to the present invention,
comprises a light chain having the amino acid sequence of SEQ ID NO:29 and a heavy chain having an IgG4 heavy
chain constant region.

[0021] Even more preferably, the monoclonal antibody according to the present invention comprises two light chains
having the amino acid sequence of SEQ ID NO:29 and two heavy chains having an IgG4 heavy chain constant region.
[0022] According to a second aspect of the present invention, there is provided a pharmaceutical composition, com-
prising the monoclonal antibody, or antigen binding fragment thereof, of the present invention, and a pharmaceutically
acceptable carrier, diluent, or excipient.

[0023] According to a third aspect of the presentinvention, there is provided a monoclonal antibody, or antigen-binding
fragment thereof, of the present invention for use in therapy.

[0024] Preferably, the monoclonal antibody, or antigen-binding fragment thereof, of the present invention is for use in
the treatment of cancer in a human.

[0025] More preferably, the monoclonal antibody, or antigen-binding fragment thereof, according to the present in-
vention is to treat gastric, kidney, colon, colorectal, head and neck, prostate, melanoma or lung cancer

[0026] Accordingly, the present invention provides:

A monoclonal antibody, or antigen-binding fragment thereof, that:
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a) binds an epitope within the a-chain of human c-Met, and
b) induces internalization of cell surface human c-Met.

[0027] Anyone of the foregoing antibodies or antigen-binding fragment thereof wherein the antibody or antigen-binding
fragment thereof induces hepatocyte-growth factor-independentinternalization of cell surface human c-Met. In a preferred
embodiment, the monoclonal antibody or antigen-binding fragment thereof comprises a light chain and a heavy chain,
wherein the light chain comprises the amino acid sequence of SEQ ID NO: 28 and the heavy chain comprises the amino
acid sequence of SEQID NO: 40. In another preferred embodiment, the monoclonal antibody or antigen-binding fragment
thereof comprises a light chain and a heavy chain, wherein the light chain comprises the amino acid sequence of SEQ
ID NO: 29 and the heavy chain comprises the amino acid sequence of SEQ ID NO: 41.

[0028] Anyone of the foregoing monoclonal antibodies or antigen-binding fragments thereof thatinduces internalization
of human c-Met in cells comprising a human c-Met variant containing a gain of function mutation. The gain of function
mutation can be c-Met kinase domain mutation M149T or juxtamembrane domain mutation R988C.

[0029] Any of the foregoing antibodies or antigen-binding fragments thereof wherein the antibody or antigen-binding
fragment thereof induces at least 40% internalization of cell surface human c-Met in cells. Any of the foregoing antibodies
or antigen-binding fragments thereof wherein the antibody or antigen-binding fragment thereof induces at least 45%
internalization of cell surface human c-Met in cells. Any of the foregoing antibodies or antigen-binding fragments thereof
wherein the antibody or antigen-binding fragment thereof induces at least 50% internalization of cell surface human c-
Met in cells. Any of the foregoing antibodies or antigen-binding fragments thereof wherein the antibody or antigen-binding
fragment thereof induces at least 55% internalization of cell surface human c-Met in cells. Any of the foregoing antibodies
or antigen-binding fragments thereof wherein the antibody or antigen-binding fragment thereof induces at least 60%
internalization of cell surface human c-Met in cells. Any of the foregoing antibodies or antigen-binding fragments thereof
wherein the antibody or antigen-binding fragment thereof induces at least 65% internalization of human c-Met in cells.
Any of the foregoing antibodies or antigen-binding fragments thereof wherein the antibody or antigen-binding fragment
thereof induces at least 70% internalization of cell surface human c-Met in cells.

[0030] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof, which induces reduction
of total c-Met in hepatocyte growth factor-independent tumor cells. In a preferred embodiment, the monoclonal antibody
or antigen-binding fragment thereof which induces reduction of total c-Met in hepatocyte growth factor-independent
tumor cells comprises a light chain and a heavy chain, wherein the light chain comprises the amino acid sequence of
SEQ ID NO: 28 and the heavy chain comprises the amino acid sequence of SEQ ID NO: 40. In another preferred
embodiment, the monoclonal antibody or antigen-binding fragment thereof which induces reduction of total c-Met in
hepatocyte growth factor-independent tumor cells comprises a light chain and a heavy chain, wherein the light chain
comprises the amino acid sequence of SEQ ID NO: 29 and the heavy chain comprises the amino acid sequence of SEQ
ID NO: 41.

[0031] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof, which induces reduction
of phosphorylated c-Met in hepatocyte growth factor-independent tumor cells.

[0032] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof, which binds the a-chain
of human c-Met at substantially the same epitope as an antibody comprising a light chain having the amino acid sequence
shown in SEQ ID NO:28 and a heavy chain having the amino sequence shown in SEQ ID NO:40, or which binds the a-
chain of human c-Met at substantially the same epitope as an antibody comprising a light chain having the amino acid
sequence shown in SEQ ID NO:29 and a heavy chain having the amino sequence shown in SEQ ID NO:41.

[0033] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof, excluding those com-
prising a light chain having the amino acid sequence shown in SEQ ID NO:26 and a heavy chain having the amino
sequence shown in SEQ ID NO:38, wherein the epitope comprises one or more amino acid residues within
144HVFPHNHTADIQS 156 (SEQ ID NO: 82) inclusive.

[0034] Any one of the foregoing antibodies or antigen-binding fragments, wherein the epitope further comprises one
or more amino acid residues within 153DTYYDD,g (SEQ ID NO:81) inclusive.

[0035] Any one of the foregoing antibodies or antigen-binding fragments, wherein the epitope further comprises one
or more amino acid residues within 4goFINF4g5 (SEQ ID NO:83) inclusive.

[0036] Any one of the foregoing antibodies or antigen-binding fragments, wherein the epitope further comprises one
or more amino acid residues within 550 KETKDGFMy,; (SEQ ID NO:84) inclusive.

[0037] Any one of the foregoing antibodies or antigen-binding fragments thereof, wherein the antibody binds within
an amino acid sequence selected from the group consisting of:

a) 1p1VVDTYYDDQL 13 (SEQ ID NO:77),
b) 131/SCGSVNRGTCQRHVFPHNHTADIQS 55 (SEQ ID NO:78),
¢) 176ALGAKVLSSVKDRFINF g5 (SEQ ID NO:79), and
d) 216VRRLKETKDGFM,,; (SEQ ID NO:80), inclusive.
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[0038] Any one of the foregoing antibodies or antigen-binding fragments thereof, wherein the antibody binds within
an amino acid sequence selected from the group consisting of:

a) 1p3DTYYDD;,4 (SEQ ID NO:81),
b) 144HVFPHNHTADIQS 56 (SEQ ID NO:82),

¢) 102FINF 195 (SEQ ID NO:83), and

d) 2ooKETKDGFM,,; (SEQ ID NO:84), inclusive.

[0039] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof which bind to an amino
acid sequence within the epitope characterized by (,4VVDTYYDDQLyy (SEQ ID NO:77),
131/SCGSVNRGTCQRHVFPHNHTADIQS 155 (SEQ ID NO:78), 4170ALGAKVLSSVKDRFINFg5 (SEQ ID NO:79), and
216 VRRLKETKDGFM,,; (SEQ ID NO:80), inclusive.

[0040] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof which bind to an amino
acid sequence within the epitope characterized by 4,3DTYYDD,5g (SEQ ID NO:81), 444HVFPHNHTADIQS 156 (SEQ ID
NO: 82), 1g2FINF g5 (SEQ ID NO:83), and ,5gKETKDGFMy,; (SEQ ID NO:84) inclusive.

[0041] Any one of the foregoing antibodies or antigen-binding fragments thereof, wherein the antibody binds within
an amino acid sequence of g;CFPCQDCSSKA o5 (SEQ ID NO: 86) inclusive.

[0042] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof, excluding those com-
prising a light chain having the amino acid sequence shown in SEQ ID NO:29 and a heavy chain having the amino
sequence shown in SEQ ID NO:41, wherein the epitope comprises one or more amino acid residues within
95sCFPCQDCSSKA g5 (SEQ ID NO: 86) inclusive.

[0043] Any one of the foregoing monoclonal antibodies, or antigen-binding fragments thereof, that binds human c-
Met, which comprises three light chain complementarity determining regions (LCDRs) and three heavy chain comple-
mentarity determining regions (HCDRs),

wherein said three LCDRs and said three HCDRs are selected from the group consisting of:

a) LCDR1 comprising the amino acid sequence SVSSSISSTNLH (SEQ ID NO:49);

LCDR2 comprising the amino acid sequence GTSX,1LX,S (SEQ ID NO:87), wherein X4 is Yor R, and X, is Aor R;
LCDRS3 comprising the amino acid sequence QQWSSYPYS (SEQ ID NO:51);

HCDR1 comprising the amino acid sequence GYTFTSRYIH (SEQ ID NO:59);

HCDR2 comprising the amino acid sequence WIYPVTGDTYYX;EXgFKG (SEQ ID NO:90), wherein X, is N, 1, or
R, and Xgis K or P; and

HCDR3 comprising the amino acid sequence GYGAFXgY (SEQ ID NO:91), wherein Xg is Y or F; and

b) LCDR1 comprising the amino acid sequence SVSSSVX;SIYLH (SEQ ID NO:88), wherein X3 is S or R;

LCDR2 comprising the amino acid sequence STSNLAS (SEQ ID NO:54);

LCDRS3 comprising the amino acid sequence X,;X5YXcGYPLT (SEQ ID NO:89), wherein X, is | or Q, X5 is Q or V,
and Xgis Sor R;

HCDR1 comprising the amino acid sequence GYTFTDYYMH (SEQ ID NO:65);

HCDR2 comprising the amino acid sequence RVNPX,gRX4X1,TTYNQKFEG (SEQ ID NO:92), wherein X4q is N
orY,X41is GorR, and Xy, is Gor S; and

HCDR3 comprising the amino acid sequence X;3NX,,LDY (SEQ ID NO:93), wherein X 3is Tor A,and X4 isWor 1;
wherein said monoclonal antibody or antigen-binding fragment thereof binds an epitope within the a-chain of said
human c-Met and induces internalization of cell surface human c-Met.

[0044] Any one of the foregoing monoclonal antibodies, or antigen-binding fragments thereof, that binds human c-
Met, which comprises three light chain complementarity determining regions (LCDRs) and three heavy chain comple-
mentarity determining regions (HCDRs), wherein the antibody comprises three light chain complementarity determining
regions (LCDRs) and three heavy chain complementarity determining regions (LCDRs), wherein

LCDR1 comprises the amino acid sequence SVSSSISSTNLH (SEQ ID NO:49);

LCDR2 comprises the amino acid sequence GTSX,LX,S (SEQ ID NO:87), wherein X4 is Y or R, and X, is A or R;
LCDRS3 comprises the amino acid sequence QQWSSYPYS (SEQ ID NO:51);

HCDR1 comprises the amino acid sequence GYTFTSRYIH (SEQ ID NO:59);

HCDR2 comprises the amino acid sequence WIYPVTGDTYYX,EXgFKG (SEQ ID NO:90), wherein X7 is N, |, or R,
and Xg is Kor P; and

HCDRS3 comprises the amino acid sequence GYGAFXgY (SEQ ID NO:91), wherein Xgis Y or F.

[0045] Any one of the foregoing monoclonal antibodies, or antigen-binding fragments thereof, that binds human c-
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Met, which comprises three light chain complementarity determining regions (LCDRs) and three heavy chain comple-
mentarity determining regions (LCDRs), wherein

LCDR1 comprises the amino acid sequence SVSSSVX3SIYLH (SEQ ID NO:88); wherein X3 is S or R;

LCDR2 comprises the amino acid sequence STSNLAS (SEQ ID NO:54);

LCDR3 comprises the amino acid sequence X;XsYXcGYPLT (SEQ ID NO:89), wherein X, is | or Q, X5 is Qor V, and
Xgis SorR;

HCDR1 comprises the amino acid sequence GYTFTDYYMH (SEQ ID NO:65);

HCDR2 comprises the amino acid sequence RVNPXoRX (41X, TTYNQKFEG (SEQ ID NO:92), wherein X;gis Nor Y,
Xq1is GorR,and X5 is Gor S; and

[0046] HCDRS3 comprises the amino acid sequence X 3NX4LDY (SEQ ID NO:93), wherein X43is T or A, and Xy, is
Worl.

[0047] Any one of the foregoing monoclonal antibodies, or antigen-binding fragments thereof, that binds human c-
Met, which comprises three light chain complementarity determining regions (LCDRs) and three heavy chain comple-
mentarity determining regions (HCDRs), and

wherein said three LCDRs and said three HCDRs are selected from the group consisting of:

a) LCDR1 comprising the amino acid sequence SVSSSISSTNLH (SEQ ID NO:49);

LCDR2 comprising the amino acid sequence GTSYLAS (SEQ ID NO:50);

LCDRS3 comprising the amino acid sequence QQWSSYPYS (SEQ ID NO:51);

HCDR1 comprising the amino acid sequence GYTFTSRYIH (SEQ ID NO:59);

HCDR2 comprising the amino acid sequence WIYPVTGDTYYNEKFKG (SEQ ID NO:60); and
HCDRS3 comprising the amino acid sequence GYGAFYY (SEQ ID NO:61);

b) LCDR1 comprising the amino acid sequence SVSSSISSTNLH (SEQ ID NO:49);

LCDR2 comprising the amino acid sequence GTSYLAS (SEQ ID NO:50);

LCDR3 comprising the amino acid sequence QQWSSYPYS (SEQ ID NO:51);

HCDR1 comprising the amino acid sequence GYTFTSRYIH (SEQ ID NO:59);

HCDR2 comprising the amino acid sequence WIYPVTGDTYYIEKFKG (SEQ ID NO:62); and
HCDRS3 comprising the amino acid sequence GYGAFFY (SEQ ID NO:63);

¢) LCDR1 comprising the amino acid sequence SVSSSISSTNLH (SEQ ID NO:49);

LCDR2 comprising the amino acid sequence GTSRLRS (SEQ ID NO:52);

LCDR3 comprising the amino acid sequence QQWSSYPYS (SEQ ID NO:51);

HCDR1 comprising the amino acid sequence GYTFTSRYIH (SEQ ID NO:59);

HCDR2 comprising the amino acid sequence WIYPVTGDTYYREPFKG (SEQ ID NO:64), and
HCDRS3 comprising the amino acid sequence GYGAFYY (SEQ ID NO:61);

d) LCDR1 comprising the amino acid sequence SVSSSVSSIYLH (SEQ ID NO:53);

LCDR2 comprising the amino acid sequence STSNLAS (SEQ ID NO:54);

LCDR3 comprising the amino acid sequence IQYSGYPLT (SEQ ID NO:55);

HCDR1 comprising the amino acid sequence GYTFTDYYMH (SEQ ID NO:65);

HCDR2 comprising the amino acid sequence RVNPNRGGTTYNQKFEG (SEQ ID NO:66), and
HCDRS3 comprising the amino acid sequence TNWLDY (SEQ ID NO:67);

e) LCDR1 comprising the amino acid sequence SVSSSVSSIYLH (SEQ ID NO:53);

LCDR2 comprising the amino acid sequence STSNLAS (SEQ ID NO:54);

LCDR3 comprising the amino acid sequence QVYSGYPLT (SEQ ID NO:56);

HCDR1 comprising the amino acid sequence GYTFTDYYMH (SEQ ID NO:65);

HCDR12 comprising the amino acid sequence RVNPNRRGTTYNQKFEG (SEQ ID NO:68); and
HCDRS3 comprising the amino acid sequence ANWLDY (SEQ ID NO:69); and

f) LCDR1 comprising the amino acid sequence SVSSSVRSIYLH (SEQ ID NO:57);

LCDR2 comprising the amino acid sequence STSNLAS (SEQ ID NO:54);

LCDR3 comprising the amino acid sequence QVYRGYPLT (SEQ ID NO:58);

HCDR1 comprising the amino acid sequence GYTFTDYYMH (SEQ ID NO:65);

HCDR2 comprising the amino acid sequence RVNPYRGSTTYNQKFEG (SEQ ID NO:70); and

HCDRS3 comprising the amino acid sequence ANILDY (SEQ ID NO:71); and

wherein said monoclonal antibody or antigen-binding fragment thereof binds an epitope within the a-chain of said
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human c-Met and induces internalization of cell surface human c-Met.
[0048] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof comprising three light

chain complementarity determining regions (LCDRs) and three heavy chain complementarity determining regions
(LCDRs), wherein said three LCDRs and said three HCDRs are selected from the group consisting of:
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a) LCDR1 comprising the amino acid sequence SVSSSISSTNLH (SEQ ID NO:49);

LCDR2 comprising the amino acid sequence GTSYLAS (SEQ ID NO:50);

LCDR3 comprising the amino acid sequence QQWSSYPYS (SEQ ID NO:51);

HCDR1 comprising the amino acid sequence GYTFTSRYIH (SEQ ID NO:59);

HCDR2 comprising the amino acid sequence WIYPVTGDTYYNEKFKG (SEQ ID NO:60); and
HCDRS3 comprising the amino acid sequence GYGAFYY (SEQ ID NO:61);

b) LCDR1 comprising the amino acid sequence SVSSSISSTNLH (SEQ ID NO:49);

LCDR2 comprising the amino acid sequence GTSYLAS (SEQ ID NO:50);

LCDR3 comprising the amino acid sequence QQWSSYPYS (SEQ ID NO:51);

HCDR1 comprising the amino acid sequence GYTFTSRYIH (SEQ ID NO:59;

HCDR2 comprising the amino acid sequence WIYPVTGDTYYIEKFKG (SEQ ID NO:62); and
HCDRS3 comprising the amino acid sequence GYGAFFY (SEQ ID NO:63);

¢) LCDR1 comprising the amino acid sequence SVSSS1SSTNLH (SEQ ID NO:49);

LCDR2 comprising the amino acid sequence GTSRLRS (SEQ ID NO:52);

LCDRS3 comprising the amino acid sequence QQWSSYPYS (SEQ ID NO:51);

HCDR1 comprising the amino acid sequence GYTFTSRYIH (SEQ ID NO:59);

HCDR2 comprising the amino acid sequence WIYPVTGDTYYREPFKG (SEQ ID NO:64); and
HCDRS3 comprising the amino acid sequence GYGAFYY (SEQ ID NO:61).

[0049] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof comprising three light
chain complementarity determining regions (LCDRs) and three heavy chain complementarity determining regions
(CDRs), wherein said three LCDRs and said three HCDRs are selected from the group consisting of:
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a) LCDR1 comprising the amino acid sequence SVSSSVSSIYLH (SEQ ID NO:53);

LCDR2 comprising the amino acid sequence STSNLAS (SEQ ID NO:54);

LCDR3 comprising the amino acid sequence IQYSGYPLT (SEQ ID NO:55);

HCDR1 comprising the amino acid sequence GYTFTDYYMH (SEQ ID NO:65);

HCDR2 comprising the amino acid sequence RVNPNRGGTTYNQKFEG (SEQ ID NO:66); and
CDRS3 comprising the amino acid sequence TNWLDY (SEQ ID NO:67);

b) LCDR1 comprising the amino acid sequence SVSSSVSSIYLH (SEQ ID NO:53);

LCDR2 comprising the amino acid sequence STSNLAS (SEQ ID NO:54);

LCDR3 comprising the amino acid sequence QVYSGYPLT (SEQ ID NO:56);

HCDR1 comprising the amino acid sequence GYTFTDYYMH (SEQ ID NO:65);

HCDR2 comprising the amino acid sequence RVNPNRRGTTYNQKFEG (SEQ ID NO:68); and
HCDRS3 comprising the amino acid sequence ANWLDY (SEQ ID NO:69); and

¢) LCDR1 comprising the amino acid sequence SVSSSVRSIYLH (SEQ ID NO:57);

LCDR2 comprising the amino acid sequence STSNLAS (SEQ ID NO:54);

LCDR3 comprising the amino acid sequence QVYRGYPLT (SEQ ID NO:58);

HCDR1 comprising the amino acid sequence GYTFTDYYMH (SEQ ID NO:65);

HCDR2 comprising the amino acid sequence RVNPYRGSTTYNQKFEG (SEQ ID NO:70); and
HCDRS3 comprising the amino acid sequence ANILDY (SEQ ID NO:71).

[0050] Any one of the foregoing monoclonal antibodies, or antigen-binding fragments thereof comprising three light
chain complementarity determining regions (LCDRs) and three heavy chain complementarity determining regions
(HCDRs), wherein:

LCDR1 comprising the amino acid sequence SVSSSVSSIYLH (SEQ ID NO:53);
LCDR2 comprising the amino acid sequence STSNLAS (SEQ ID NO:54);
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LCDR3 comprising the amino acid sequence IQYSGYPLT (SEQ ID NO:55);

HCDR1 comprising the amino acid sequence GYTFTDYYMH (SEQ ID NO:65);

HCDR2 comprising the amino acid sequence RVNPNRGGTTYNQKFEG (SEQ ID NO:66); and
HCDRS3 comprising the amino acid sequence TNWLDY (SEQ ID NO:67);

[0051] Any one of the foregoing monoclonal antibodies, or antigen-binding fragments thereof comprising three light
chain complementarity determining regions (LCDRs) and three heavy chain complementarity determining regions
(HCDRs), wherein:

LCDR1 comprised the amino acid sequence SVSSSVSSIYLH (SEQ ID NO:53);

LCDR2 comprises the amino acid sequence STSNLAS (SEQ ID NO:54);

LCDRS3 comprises the amino acid sequence QVYSGYPLT (SEQ ID NO:56);

HCDR1 comprises the amino acid sequence GYTFTDYYMH (SEQ ID NO:65);

HCDR12 comprises the amino acid sequence RVNPNRRGTTYNQKFEG (SEQ ID NO:68); and
HCDRS3 comprises the amino acid sequence ANWLDY (SEQ ID NO:69).

[0052] Any one of the foregoing monoclonal antibodies, or antigen-binding fragments thereof, comprising a light chain
variable region (LCVR) and a heavy chain variable region (HCVR), wherein said LCVR and said HCVR, respectively,
comprise amino acid sequences selected from the group consisting of:

a) SEQ ID NO:94 and SEQ ID NO:96; and
b) SEQ ID NO:95 and SEQ ID NO:97,

wherein said monoclonal antibody or antigen-binding fragment thereof binds an epitope within the a-chain of said human
c-Met and induces internalization of cell surface human c-Met.

[0053] Any one of the foregoing monoclonal antibodies, or antigen-binding fragments thereof comprising a light chain
variable region (LCVR) and a heavy chain variable region (HCVR), wherein said LCVR comprises SEQ |ID NO:94 and
said HCVR comprises SEQ ID NO:96.

[0054] Any one of the foregoing monoclonal antibodies, or antigen-binding fragments thereof comprising a light chain
variable region (LCVR) and a heavy chain variable region (HCVR), wherein said LCVR comprises SEQ ID NO:95 and
said HCVR comprises SEQ ID NO:97.

[0055] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof, wherein said LCVR and
said HCVR comprise amino acid sequences which are selected from the group consisting of:

a) LCVR is SEQ ID NO: 1 and HCVR is SEQ ID NO:13;

b) LCVR is SEQ ID NO:2 and HCVR is SEQ ID NO:14;

¢) LCVR is SEQ ID NO:3 and HCVR is SEQ ID NO: 15;

d) LCVR is SEQ ID NO:4 and HCVR is SEQ ID NO:16;

e) LCVR is SEQ ID NO:5 and HCVR is SEQ ID NO:17; and
f) LCVR is SEQ ID NO:6 and LCVR is SEQ ID NO:18.

[0056] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof, wherein said LCVR and
said HCVR, respectively, comprise amino acid sequences selected from the group consisting of:

a) LCVR is SEQ ID NO:1 and HCVR is SEQ ID NO:13;
b) LCVR is SEQ ID NO:2 and HCVR is SEQ ID NO:14; and
¢) LCVR is SEQ ID NO:3 and HCVR is SEQ ID NO:15.

[0057] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof, wherein said LCVR and
said HCVR, respectively, comprise amino acid sequences selected from the group consisting of:

a) LCVR is SEQ ID NO:4 and HCVR is SEQ ID NO:16;
b) LCVR is SEQ ID NO:5 and HCVR is SEQ ID NO:17; and
¢) LCVR is SEQ ID NO:6 and HCVR is SEQ ID NO:18.

[0058] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof, wherein said LCVR
comprises the amino acid sequence of SEQ ID NO: 4 and said HCVR comprises the amino acid sequence of SEQ ID
NO: 186.



10

15

20

25

30

35

40

45

50

55

EP 2 358 755 B1

[0059] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof, wherein said LCVR
comprises the amino acid sequence of SEQ ID NO: 5 and said HCVR comprises the amino acid sequence of SEQ ID
NO: 17.

[0060] Any one of the foregoing monoclonal antibodies wherein said antibody comprises a light chain and a heavy
chain wherein the light chain and the heavy chain comprise amino acid sequences which are selected from the group
consisting of:

a) light chain is SEQ ID NO:25 and heavy chain is SEQ ID NO:37;
b) light chain is SEQ ID NO:26 and heavy chain is SEQ ID NO:38;
c) light chain is SEQ ID NO:27 and heavy chain is SEQ ID NO:39;
d) light chain is SEQ ID NO:28 and heavy chain is SEQ ID NO:40;
e) light chain is SEQ ID NO:29 and heavy chain is SEQ ID NO:41; and
f) light chain is SEQ ID NO:30 and heavy chain is SEQ ID NO:42.

[0061] Any one of the foregoing monoclonal antibodies wherein said antibody comprises a light chain and a heavy
chain wherein the light chain and the heavy chain comprise amino acid sequences which are selected from the group
consisting of

a) light chain is SEQ ID NO:25 and heavy chain is SEQ ID NO:37;
b) light chain is SEQ ID NO:26 and heavy chain is SEQ ID NO:38; and
c) light chain is SEQ ID NO:27 and heavy chain is SEQ ID NO:39.

[0062] Any one of the foregoing monoclonal antibodies wherein said antibody comprises a light chain and a heavy
chain wherein the light chain and the heavy chain comprise amino acid sequences which are selected from the group
consisting of:

a) light chain is SEQ ID NO:28 and heavy chain is SEQ ID NO:40;
b) light chain is SEQ ID NO:29 and heavy chain is SEQ ID NO:41; and
c) light chain is SEQ ID NO:30 and heavy chain is SEQ ID NO:42.

[0063] Any one of the foregoing monoclonal antibodies wherein said light chain comprises the amino acid sequence
of SEQ ID NO: 28 and said heavy chain comprises the amino acid sequence of SEQ ID NO: 40.

[0064] Any one of the foregoing monoclonal antibodies wherein said light chain comprises the amino acid sequence
of SEQ ID NO: 29 and said heavy chain comprises the amino acid sequence of SEQ ID NO: 41.

[0065] Any one of the foregoing monoclonal antibodies wherein said antibody comprises two light chains and two
heavy chains, wherein each light chain comprises the amino acid sequence of SEQ ID NO: 28 and each heavy chain
comprises the amino acid sequence of SEQ ID NO: 40.

[0066] Any one of the foregoing monoclonal antibodies wherein said antibody comprises two light chains and two
heavy chains, wherein each light chain comprises the amino acid sequence of SEQ ID NO: 29 and each heavy chain
comprises the amino acid sequence of SEQ ID NO: 41.

[0067] A monoclonal antibody or antigen-binding fragment thereof that competes with any of the foregoing c-Met
monoclonal antibodies or antigen-binding fragments thereof for binding to c-Met. Such competing monoclonal antibody
or antigen-binding fragment thereof can bind to the same epitope of c-Met as any one of the foregoing c-Met monoclonal
antibodies or antigen-binding fragments thereof. In a preferred embodiment, the monoclonal antibody or antigen-binding
fragment thereof competes with an antibody which comprises a light chain and a heavy chain, wherein the light chain
comprises the amino acid sequence of SEQ ID NO: 28 and the heavy chain comprises the amino acid sequence of SEQ
ID NO: 40. In another preferred embodiment, the monoclonal antibody or antigen-binding fragment thereof competes
with an antibody which comprises a light chain and a heavy chain, wherein the light chain comprises the amino acid
sequence of SEQ ID NO: 29 and the heavy chain comprises the amino acid sequence of SEQ ID NO: 41.

[0068] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof, which induces reduction
of total human c-Met and phosphorylated human c-Met in hepatocyte growth factor-independent tumor cells that con-
stitutively overexpress said human c-Met. In a preferred embodiment, the monoclonal antibody or antigen-binding frag-
ment thereof which induces reduction of total human c-Met and phosphorylated human c-Met in hepatocyte growth
factor-independent tumor cells that constitutively overexpress said human c-Met, comprises a light chain and a heavy
chain, wherein the light chain comprises the amino acid sequence of SEQ ID NO: 28 and the heavy chain comprises
the amino acid sequence of SEQ ID NO: 40. In another preferred embodiment, the monoclonal antibody or antigen-
binding fragment thereof which induces reduction of total human c-Met and phosphorylated human c-Met in hepatocyte
growth factor-independent tumor cells that constitutively overexpress said human c-Met, comprises a light chain and a
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heavy chain, wherein the light chain comprises the amino acid sequence of SEQ ID NO: 29 and the heavy chain comprises
the amino acid sequence of SEQ ID NO: 41.

[0069] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof, which induces reduction
of total human c-Met and phosphorylated human c-Met in hepatocyte growth factor-independent tumor cells that con-
stitutively phosphorylate said human c-Met. In a preferred embodiment, the monoclonal antibody or antigen-binding
fragment thereof which induces reduction of total human c-Met and phosphorylated human c-Met in hepatocyte growth
factor-independent tumor cells that constitutively phosphorylate said human c-Met, comprises a light chain and a heavy
chain, wherein the light chain comprises the amino acid sequence of SEQ ID NO: 28 and the heavy chain comprises
the amino acid sequence of SEQ ID NO: 40. In another preferred embodiment, the monoclonal antibody or antigen-
binding fragment thereof which induces reduction of total human c-Met and phosphorylated human c-Met in hepatocyte
growth factor-independent tumor cells that constitutively phosphorylate said human c-Met, comprises a light chain and
a heavy chain, wherein the light chain comprises the amino acid sequence of SEQ ID NO: 29 and the heavy chain
comprises the amino acid sequence of SEQ ID NO: 41.

[0070] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof, which induces reduction
of total human c-Met and phosphorylated human c-Met in hepatocyte growth factor-independent tumor cells that are
hepatocyte growth factor-responsive.

[0071] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof, which preferentially binds
human c-Met extracellular domain compared to human RON extracellular domain or human PlexinA2 extracellular
domain.

[0072] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof, which does not induce
shedding of human c-Met extracellular domain. In a preferred embodiment, the monoclonal antibody or antigen-binding
fragment thereof which does not induce shedding of human c-Met extracellular domain, comprises a light chain and a
heavy chain, wherein the light chain comprises the amino acid sequence of SEQ ID NO: 28 and the heavy chain comprises
the amino acid sequence of SEQ ID NO: 40. In another preferred embodiment, the monoclonal antibody or antigen-
binding fragment thereof which does not induce shedding of human c-Met extracellular domain, comprises a light chain
and a heavy chain, wherein the light chain comprises the amino acid sequence of SEQ ID NO: 29 and the heavy chain
comprises the amino acid sequence of SEQ ID NO: 41.

[0073] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof, which does not protect
tumor cells expressing human c-Met from staurosporine-induced apoptosis. In a preferred embodiment, the monoclonal
antibody or antigen-binding fragment thereof which does not protect tumor cells expressing human c-Met from stau-
rosporine-induced apoptosis, comprises a light chain and a heavy chain, wherein the light chain comprises the amino
acid sequence of SEQ ID NO: 28 and the heavy chain comprises the amino acid sequence of SEQ ID NO: 40. In another
preferred embodiment, the monoclonal antibody or antigen-binding fragment thereof which does not protect tumor cells
expressing human c-Met from staurosporine-induced apoptosis, comprises a light chain and a heavy chain, wherein the
light chain comprises the amino acid sequence of SEQ ID NO: 29 and the heavy chain comprises the amino acid
sequence of SEQ ID NO: 41.

[0074] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof, which inhibits hepatocyte
growth factor-dependent and hepatocyte growth factor-independent proliferation of tumor cells that express human c-Met.
[0075] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof, which inhibits binding
of human hepatocyte growth factor to human c-Met.

[0076] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof which does not induce
HGF-like biological agonist activities. HGF-like biological agonist activities include tumor cell proliferation, tumor cell
motility, tumor cell invasion, tubulogenesis, angiogenesis, and anti-apoptotic effects. In a preferred embodiment, the
monoclonal antibody or antigen-binding fragment thereof which does not induce HGF-like biological agonist activities,
comprises a light chain and a heavy chain, wherein the light chain comprises the amino acid sequence of SEQ ID NO:
29 and the heavy chain comprises the amino acid sequence of SEQ ID NO: 41.

[0077] A pharmaceutical composition, comprising any one of the foregoing monoclonal antibodies or antigen-binding
fragments thereof, and a pharmaceutically acceptable carrier, diluent, or excipient.

[0078] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof for use in therapy. In a
preferred embodiment, the monoclonal antibody or antigen-binding fragment thereof for use in therapy comprises a light
chain and a heavy chain, wherein the light chain comprises the amino acid sequence of SEQ ID NO: 28 and the heavy
chain comprises the amino acid sequence of SEQ ID NO: 40. In another preferred embodiment, the monoclonal antibody
or antigen-binding fragment thereof for use in therapy comprises a light chain and a heavy chain, wherein the light chain
comprises the amino acid sequence of SEQ ID NO: 29 and the heavy chain comprises the amino acid sequence of SEQ
ID NO: 41.

[0079] Any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof for use in treating a cancer
in a human. In a preferred embodiment, the monoclonal antibody or antigen-binding fragment thereof for use in treating
a cancer in a human comprises a light chain and a heavy chain, wherein the light chain comprises the amino acid
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sequence of SEQ ID NO: 28 and the heavy chain comprises the amino acid sequence of SEQ ID NO: 40. In another
preferred embodiment, the monoclonal antibody or antigen-binding fragment thereof for use in treating a cancer in a
human comprises a light chain and a heavy chain, wherein the light chain comprises the amino acid sequence of SEQ
ID NO: 29 and the heavy chain comprises the amino acid sequence of SEQ ID NO: 41.

[0080] Anyone of the foregoing monoclonal antibodies or antigen-binding fragments thereof for use in treating a cancer
in a human in combination with another therapeutic agent. In a preferred embodiment, the monoclonal antibody or
antigen-binding fragment thereof for use intreating a cancerina human in combination with another therapeuticcomprises
a light chain and a heavy chain, wherein the light chain comprises the amino acid sequence of SEQ ID NO: 28 and the
heavy chain comprises the amino acid sequence of SEQ ID NO: 40. In another preferred embodiment, the monoclonal
antibody or antigen-binding fragment thereof for use in treating a cancer in a human in combination with another ther-
apeutic comprises a light chain and a heavy chain, wherein the light chain comprises the amino acid sequence of SEQ
ID NO: 29 and the heavy chain comprises the amino acid sequence of SEQ ID NO: 41.

[0081] A pharmaceutical composition comprising any one of the foregoing monoclonal antibodies or antigen-binding
fragments thereof and a pharmaceutically acceptable carrier, diluent, or excipient.

[0082] Useofanyone of the foregoing monoclonal antibodies or antigen-binding fragments thereof for the manufacture
of a medicament for treating a cancer in a human.

[0083] A method of treating a cancer, comprising administering to a human patient in need thereof an effective amount
of any one of the foregoing monoclonal antibodies or antigen-binding fragments thereof.

Definitions

[0084] A full-length antibody as it exists naturally is an immunoglobulin molecule comprising 2 heavy (H) chains and
2 light (L) chains interconnected by disulfide bonds. The amino terminal portion of each chain includes a variable region
of about 100-110 or more amino acids primarily responsible for antigen recognition via the complementarity determining
regions (CDRs) contained therein. The carboxy-terminal portion of each chain defines a constant region primarily re-
sponsible for effector function.

[0085] The CDRs are interspersed with regions that are more conserved, termed framework regions ("FR"). Each light
chain variable region (LCVR) and heavy chain variable region (HCVR) is composed of 3 CDRs and 4 FRs, arranged
from amino-terminus to carboxy-terminus in the following order: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. The 3 CDRs
of the light chain are referred to as "LCDR1, LCDR2, and LCDR3" and the 3 CDRs of the heavy chain are referred to
as "HCDR1, H CDR2, and HCDR3." The CDRs contain most of the residues which form specific interactions with the
antigen. The numbering and positioning of CDR amino acid residues within the LCVR and HCVR regions are in accord-
ance with the well-known Kabat numbering convention.

[0086] Light chains are classified as kappa or lambda, and are characterized by a particular constant region as known
in the art. Heavy chains are classified as gamma, mu, alpha, delta, or epsilon, and define the isotope of an antibody as
IgG, IgM, IgA, IgD, or IgE, respectively. IgG antibodies can be further divided into subclasses, e.g., 1IgG1, 19G2, IgG3,
IgG4. Each heavy chain type is characterized by a particular constant region with a sequence well known in the art.
[0087] As used herein, the term "monoclonal antibody" (Mab) as applied to the present antibody compounds refers
to an antibody that is derived from a single copy or clone including, for example, any eukaryotic, prokaryotic, or phage
clone, and not the method by which it is produced. Mabs of the present invention preferably exist in a homogeneous or
substantially homogeneous population. Complete Mabs contain 2 heavy chains and 2 light chains. "Antigen-binding
fragments” of such monoclonal antibodies include, for example, Fab fragment, Fab’ fragments, F(ab’), fragments, single
chain Fv fragments, and one-armed antibodies comprising a light chain and a heavy chain. Monoclonal antibodies and
antigen-binding fragments thereof of the present invention can be produced, for example, by recombinant technologies,
phage display technologies, synthetic technologies, e.g., CDR-grafting, or combinations of such technologies, or other
technologies known in the art.

[0088] "Antibody compounds" refers to Mabs and Fabs disclosed herein. Additional antibody compounds exhibiting
similar functional properties according to the present invention can be generated by conventional methods. For example,
mice can be immunized with human c-Met or fragments thereof, the resulting antibodies can be recovered and purified,
and determination of whether they possess binding and functional properties similar to or the same as the antibody
compounds disclosed herein can be assessed by the methods disclosed in Examples 2-19, below. Antigen-binding
fragments can also be prepared by conventional methods. Methods for producing and purifying antibodies and antigen-
binding fragments are well known in the art and can be found, for example, in Harlow and Lane (1988) Antibodies, A
Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York, chapters 5-8 and 15, ISBN
0-87969-314-2.

[0089] The phrase "human engineered antibodies" refers to monoclonal antibodies and antigen-binding fragments in
addition to the antibody compounds disclosed herein that have binding and functional properties according to the invention
similar to those disclosed herein, and that have framework regions that are substantially human or fully human surrounding
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CDRs derived from a non-human antibody. "Framework region" or "framework sequence" refers to any one of framework
regions 1 to 4. Human engineered antibodies and antigen-binding fragments encompassed by the present invention
include molecules wherein any one or more of framework regions 1 to 4 is substantially or fully human, i.e., wherein any
of the possible combinations of individual substantially or fully human framework regions 1 to 4, is present. For example,
this includes molecules in which framework region 1 and framework region 2, framework region | and framework region
3, framework region 1, 2, and 3, etc., are substantially or fully human. Substantially human frameworks are those that
have at least about 80% sequence identity to a known human germline framework sequence. Preferably, the substantially
human frameworks have at least about 85%, about 90%, about 95%, or about 99% sequence identity to a known human
germline framework sequence.

[0090] Fully human frameworks are those that are identical to a known human germline framework sequence. Human
framework germline sequences can be obtained from ImMunoGeneTics (IMGT) via their website http://imgt.cines.fr, or
from The Immunoglobulin FactsBook by Marie-Paule Lefranc and Gerard Lefranc, Academic Press, 2001, ISBN
012441351, For example, germline light chain frameworks can be selected from the group consisting of: A11, A17, A18,
A19, A20, A27, A30, LI, L1I, L12, L2, L5, L15, L6, L8, 012, 02, and 08, and germline heavy chain framework regions
can be selected from the group consisting of: VH2-5, VH2-26, VH2-70, VH3-20, VH3-72, VHI-46, VH3-9, VH3-66,
VH3-74,VH4-31, VHI-18, VHI-69, V1-13-7, VH3-11, VH3-15, VH3-21, VH3-23, VH3-30, VH3-48, VH4-39, VH4-59, and
VH5-5I.

[0091] Human engineered antibodies in addition to those disclosed herein exhibiting similar functional properties
according to the present invention can be generated using several different methods. In one approach, the parent
antibody compound CDRs are grafted into a human framework that has a high sequence identity with the parent antibody
compound framework. The sequence identity of the new framework will generally be at least about 80%, at least about
85%, at least about 90%, at least about 95%, or at least about 99% identical to the sequence of the corresponding
framework in the parent antibody compound. In the case of frameworks having fewer than 100 amino acid residues,
one, two, or three amino acid residues can be changed. This grafting may resultin a reduction in binding affinity compared
to that of the parent antibody. If this is the case, the framework can be back-mutated to the parent framework at certain
positions based on specific criteria disclosed by Queen et al. (1991) Proc. Natl. Acad. Sci. USA 88:2869. Additional
references describing methods useful in humanizing mouse antibodies include U.S. Patent Nos. 4,816,397, 5,225,539,
and 5,693,761; computer programs ABMOD and ENCAD as described in Levitt (1983) J. Mol. Biol. 168:595-620; and
the method of Winter and co-workers (Jones et al. (1986) Nature 321:522-525; Riechmann et al. (1988) Nature
332:323-327; and Verhoeyen et al. (1988) Science 239:1534-1536.

[0092] The identification of residues to consider for back-mutation can be carried out as follows.

[0093] When an amino acid falls under the following category, the framework amino acid of the human germ-line
sequence that is being used (the "acceptor framework") is replaced by a framework amino acid from a framework of the
parent antibody compound (the "donor framework"):

(a) the amino acid in the human framework region of the acceptor framework is unusual for human frameworks at
that position, whereas the corresponding amino acid in the donor immunoglobulin is typical for human frameworks
at that position;

(b) the position of the amino acid is immediately adjacent to one of the CDRs; or

(c) any side chain atom of a framework amino acid is within about 5-6 angstroms (center-to-center) of any atom of
a CDR amino acid in a three dimensional immunoglobulin model.

[0094] When each of the amino acids in the human framework region of the acceptor framework and a corresponding
amino acid in the donor framework is generally unusual for human frameworks at that position, such amino acid can be
replaced by an amino acid typical for human frameworks at that position. This back-mutation criterion enables one to
recover the activity of the parent antibody compound.

[0095] Another approach to generating human engineered antibodies exhibiting similar functional properties to the
antibody compounds disclosed herein involves randomly mutating amino acids within the grafted CDRs without changing
the framework, and screening the resultant molecules for binding affinity and other functional properties that are as good
as or better than those of the parent antibody compounds. Single mutations can also be introduced at each amino acid
position within each CDR, followed by assessing the effects of such mutations on binding affinity and other functional
properties. Single mutations producing improved properties can be combined to assess their effects in combination with
one another.

[0096] Further, a combination of both of the foregoing approaches is possible. After CDR grafting, one can back-
mutate specific framework regions in addition to introducing amino acid changes in the CDRs. This methodology is
described in Wu et al. (1999) J. Mol. Biol. 294:151-162.

[0097] Applying the teachings of the present invention, a person skilled in the art can use common techniques, e.g.,
site-directed mutagenesis, to substitute amino acids within the presently disclosed CDR and framework sequences and
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thereby generate further variable region amino acid sequences derived from the present sequences. Up to all naturally
occurring amino acids can be introduced at a specific substitution site. The methods disclosed herein can then be used
to screen these additional variable region amino acid sequences to identify sequences having the indicated in vivo
functions. In this way, further sequences suitable for preparing human engineered antibodies and antigen-binding portions
thereof in accordance with the present invention can be identified. Preferably, amino acid substitution within the frame-
works is restricted to one, two, or three positions within any one or more of the 4 light chain and/or heavy chain framework
regions disclosed herein. Preferably, amino acid substitution within the CDRs is restricted to one, two, or three positions
within any one or more of the 3 light chain and/or heavy chain CDRs. Combinations of the various changes within these
framework regions and CDRs described above are also possible.

[0098] Thatthe functional properties of the antibody compounds generated by introducing the amino acid modifications
discussed above conform to those exhibited by the specific molecules disclosed herein can be confirmed by the methods
disclosed below in Examples 2-19.

[0099] The term "epitope" refers to a specific arrangement of amino acids located on a peptide or protein to which an
antibody or antibody fragment binds. Epitopes often consist of a chemically active surface grouping of molecules such
as amino acids or sugar side chains, and have specific three dimensional structural characteristics as well as specific
charge characteristics. Epitopes can be linear, i.e., involving binding to a single sequence of amino acids, or conforma-
tional, i.e., involving binding to two or more sequences of amino acids in various regions of the antigen that may not
necessarily be contiguous. The epitopes disclosed herein can consist of, consist essentially of, or comprise the amino
acid sequences disclosed in Example 3.

[0100] Monoclonal antibodies or antigen-binding fragments thereof that "compete” with the molecules disclosed herein
are those that bind human c-Met at site(s) that are identical to, or overlapping with, the site(s) at which the present
molecules bind. Competing monoclonal antibodies or antigen-binding fragments thereof can be identified, for example,
via an antibody competition assay. For example, a sample of purified or partially purified human c-Met can be bound to
a solid support. Then, an antibody compound or antigen binding fragment thereof of the present invention and a mon-
oclonal antibody or antigen-binding fragment thereof suspected of being able to compete with such invention antibody
compound are added. One of the two molecules is labeled. If the labeled compound and the unlabeled compound bind
to separate and discrete sites on c-Met, the labeled compound will bind to the same level whether or not the suspected
competing compound is present. However, if the sites of interaction are identical or overlapping, the unlabeled compound
will compete, and the amount of labeled compound bound to the antigen will be lowered. If the unlabeled compound is
present in excess, very little, if any, labeled compound will bind. For purposes of the present invention, competing
monoclonal antibodies or antigen-binding fragments thereof are those that decrease the binding of the present antibody
compounds to c-Met by about 50%, about 60%, about 70%, about 80%, about 85%, about 290%, about 95%, or about
99%. Details of procedures for carrying out such competition assays are well known in the art and can be found, for
example, in Harlow and Lane (1988) Antibodies, A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, New York, pages 567-569, ISBN 0-87969-314-2. Such assays can be made quantitative by using purified
antibodies. A standard curve is established by titrating one antibody against itself, i.e., the same antibody is used for
both the label and the competitor. The capacity of an unlabeled competing monoclonal antibody or antigen-binding
fragment thereof to inhibit the binding of the labeled molecule to the plate is titrated. The results are plotted, and the
concentrations necessary to achieve the desired degree of binding inhibition are compared. Whether monoclonal anti-
bodies or antigen-binding fragments thereof that compete with antibody compounds of the present invention in such
competition assays possess the same or similar functional properties of the present antibody compounds can be deter-
mined via the methods disclosed in Examples 2-19 herein.

[0101] Monoclonal antibodies or antigen-binding fragments thereof that bind substantially the same epitope(s) of c-
Met as the monoclonal antibodies or antigen-binding fragments disclosed herein are those that bind human c-Met at
site(s) that are overlapping with the site(s) at which the present molecules bind. Methods that facilitate identification of
monoclonal antibodies or antigen-binding fragments thereof that bind substantially the same epitope of c-Met as the c-
Met monoclonal antibodies or antigen-binding fragments disclosed herein are well known in the art and are described,
for example, in PCT International Publication WO 00/64946. Whether such monoclonal antibodies or antigen-binding
fragments thereof that bind substantially the same c-Met epitope(s) as those disclosed herein possess the same or
similar functional properties of the present antibody compounds can be determined via the methods disclosed in Examples
2-19 herein.

[0102] ‘"c-Met" or "human c-Met" refers to any human c-Met, as well as functionally active, mutated forms thereof. The
structure of the c-Met is depicted schematically as:
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Extracellular Domain (ECD) Intracellular Domain
s A 9 - N
SEMA - PSI - 4IPT — TM - JM - KD - intracellular tail

SEMA: Sema domain

PSI: Plexin, Semaphorins, and Integrins domain

IPT: 4 Immunoglobulins, Plexins, and Transcription factor domains
TM: Transmembrane region

JM: Juxtamembrane domain

KD: Kinase domain

[0103] Inthe humanc-Met ECD (SEQ ID NO:75), amino acids 1-24 comprise the signal sequence. The mature protein
begins at amino acid 25 (E). The Sema domain consists of approximately 500 amino acid residues at the N-terminus of
c-Met, and contains the a-chain (amino acid residues 25-307) and part of the 3-chain (amino acid residues 308-519).
[0104] The term "inhibit" means the ability to substantially antagonize, prohibit, prevent, restrain, slow, disrupt, elimi-
nate, stop, reduce, or reverse the biological effects of c-Met.

[0105] The term "treating" (or "treat" or "treatment") means slowing, interrupting, arresting, controlling, stopping, re-
ducing, or reversing the progression or severity of a symptom, disorder, condition, or disease, but does not necessarily
involve a total elimination of all disease-related symptoms, conditions, or disorders.

[0106] Acute events and chronic conditions may be treated. In an acute event, an antibody or antigen-binding fragment
thereof is administered at the onset of a symptom, disorder, condition, or disease, and is discontinued when the acute
event ends. In contrast, a chronic symptom, disorder, condition, or disease is treated over a more protracted time frame.
[0107] The term "effective amount" refers to the amount or dose of an antibody compound of the present invention
which, upon single or multiple dose administration to a patient, provides the desired treatment or prevention. Therapeu-
tically effective amounts of the present antibody compounds can comprise an amount in the range of from about 0.1
mg/kg to about 20 mg/kg per single dose. A therapeutically effective amount for any individual patient can be determined
by the health care provider by monitoring the effect of the antibody compounds on a biomarker, such as cell surface c-
Met in tumor or non-tumor tissues, tumor regression, etc. Analysis of the data obtained by these methods permits
modification of the treatment regimen during therapy so that optimal amounts of antibody compounds, whether employed
alone or in combination with one another therapeutic agent, are administered, and so that the duration of treatment can
be determined as well. In this way, the dosing/treatment regimen can be modified over the course of therapy so that the
lowest amounts of antibody compounds used alone or in combination that exhibit satisfactory tumor reducing effective-
ness are administered, and so that administration of such compounds is continued only so long as is necessary to
successfully treat the patient.

[0108] The antibody compounds of the present invention can be used as medicaments in human medicine, adminis-
tered by a variety of routes. Most preferably, such compositions are for parenteral administration. Such pharmaceutical
compositions can be prepared by methods well known in the art. See, e.g., Remington: The Science and Practise of
Pharmacy, 19th ed. (1995), A. Gennaro et al., Mack Publishing Co., and comprise one or more antibody compounds
disclosed herein, and a pharmaceutically acceptable carrier, diluent, or excipient.

[0109] The term "tumor" refers to all neoplastic cell growth and proliferation, whether malignant or benign, and all pre-
cancerous and cancerous cells and tissues. The terms "cancer", "cancerous”, and "tumor" are not mutually exclusive
as used herein.

[0110] Theterms "cancer" and "cancerous" refer to or describe the physiological condition in mammals that is typically
characterized by aberrant cell growth/proliferation. Examples of cancers include, but are not limited to, carcinomas,
lymphomas, blastomas, sarcomas, and leukemias.

c-Met and Cancer

[0111] Deregulated c-Met pathways can be induced by transcriptional up regulation, c-Met gene amplification, specific
genetic alterations, or ligand-dependent autocrine or paracrine mechanisms. The most frequent cause of constitutive c-
Met activation in human tumors is increased protein expression as a consequence of transcriptional upregulation, in the
absence of gene amplification. In addition, amplification of the MET gene, with consequent protein overexpression and
constitutive kinase activation, has beenreported in anumber of human primary tumors, including gastric and oesophageal
carcinomas, non-small-cell lung (NSCL) carcinomas, and medulloblastomas. Tumors of mesenchymal origin, such as
osteosarcomas and rhabdomyosarcomas, often utilize autocrine mechanisms by producing HGF. Elevated HGF levels
and overexpression of c-Met are often associated with poor clinical outcomes that include more aggressive disease,

15



10

15

20

25

30

35

40

45

50

55

EP 2 358 755 B1

increased tumor metastasis, and shortened patient survival. Further, high levels of HGF and/or c-Met proteins in tumors
confer resistance to chemotherapy and radiotherapy. In addition to abnormal HGF and c-Met expression, the c-Met
pathway can be activated through genetic alternations such as c-Met mutations, gene amplification, and gene rearrange-
ment. Missense c-MET mutations are found in all individuals with well-characterized hereditary papillary renal cell car-
cinomas (PRCC) and in a small subset (13%) of sporadic PRCC samples. Some of the mutations possess oncogenic
potential due to increased kinase activity. Trisomy of chromosome 7, where both HGF and c-MET genes reside, occurs
frequently in PRCC, and results in non-random duplication of the mutant c-MET allele. In addition, somatic c-MET
mutations have been identified in other human cancers, including gastric, head and neck, liver, ovarian, non-small cell
lung and thyroid cancers, as well as in metastases of some of these cancers. Unlike PRCC, where mutations are typically
confined to the kinase domain, these mutations are often located in other regions of the receptor, for example, the
juxtamembrane domain. In addition to mutation, the c-MET gene is often amplified in breast, liver, brain, colorectal,
gastric, lung and stomach cancers, which is correlated to disease progression in some patients.

Therapeutic indications

[0112] AberrantHGF/c-MET signaling has beendocumented in awide range of human malignancies, including bladder,
breast, cervical, colorectal, endometrial, esophageal, gastric, head and neck, kidney, liver, lung, nasopharyngeal, ovarian,
pancreatic, prostate and thyroid cancers, as well as cholangiocarcinoma, osteosarcoma, rhabdomyosarcoma, synovial
sarcoma, Kaposi’s sarcoma, leiomyosarcomas, and MFH/fibrosarcoma. In addition, abnormal HGF and/or c-Met ex-
pression has also been reported in hematological malignancies such as acute myelogenous leukemia, adult T-cell
leukemia, chronic myeloid leukemia, lymphomas and multiple myeloma, as well as other tumors such as melanoma,
mesothelioma, Wilms’ tumor, glioblastomata, and astrocytomas (summarized in Liu et al. (2008) Expert Opin. Investig.
Drugs 17(7):997-1011). The c-Met antibodies of the present invention can inhibit both HGF-dependent and HGF-inde-
pendent tumors.

[0113] The hollowing non-limiting examples illustrate various aspects of the present invention.

[0114] In the examples below, the humanized IgG2 and IgG4 and murine IgG (also sometimes referred to as migG1)
control antibodies are isotype control antibodies unrelated to the present c-Met antibodies. Antibodies C8, D 11, and
optD11 are murine antibodies. In all cases, human HGF is obtained from R&D Systems (#294).

Example 1

c-Met Antibodies

[0115] The amino acid sequences of the light chain and heavy chain variable regions, the complete light and heavy
chains, and the respective encoding nucleotide sequences of the foregoing, of the present human engineered antibodies
are listed below in the section entitled "Amino Acid and Nucleotide Sequences.” The light chain and heavy chain CDR
amino acid sequences are shown in Tables 1 and 2, respectively.

Table 1. Light Chain CDRs

Antibody CDR1 CDR 2 CDR3
D11.517Y SVSSSISSTNLH GTSYLAS QQWSSYPYS
i (SEQ ID NO:49) | (SEQID NO:50) | (SEQ ID NO:51)
D11.888 SVSSSISSTNLH GTSYLAS QQWSSYPYS
i (SEQ ID NO:49) | (SEQID NO:50) | (SEQ ID NO:51)
SVSSSISSTNLH GTSRLRS QQWSSYPYS
D11-C27G3
(SEQID NO:49) | (SEQIDNO:52) | (SEQ ID NO:51)
011G S GTSX4LX,S
onsensus sequence - (SEQ D NOS?) -
ot SVSSSVSSIYLH STSNLAS IQYSGYPLT
i (SEQIDNO: 53) | (SEQID NO:54) | (SEQ ID NO:55)
8.H241 SVSSSVSSIYLH STSNLAS QVYSGYPLT
) (SEQIDNO:53) | (SEQID NO:54) | (SEQ ID NO:56)
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(continued)
Antibody CDR1 CDR 2 CDR 3
cE-cos SVSSSVRSIYLH STSNLAS QVYRGYPLT
meor (SEQIDNO:57) | (SEQIDNO:54) | (SEQ ID NO: 58)
csc s SVSSSVX,SIYLH X, XsYXgGYPLT
onsensus Sequence | seq ID NO:88) ” (SEQ ID NO: 89)
XqisYorR,and X, is AorR;
X3is SorR;
XyislorQ, Xs5isQorV, and Xgis Sor R;
Table 2. Heavy Chain CDRs
Antibody CDR1 CDR 2 CDR 3
D11.517 GYTFTSRYH WIYPVTGDTYYNEKFKG GYGAFYY
- (SEQ ID NO:59) (SEQ ID NO:60) (SEQ ID NO:61)
D11.888 GYTFTSRYIH WIYPVTGDTYYIEKFKG GYGAFFY
; (SEQ ID NO:59) (SEQ ID NO:62) (SEQ ID NO:63)
D11.C27G3 GYTFTSRYIH WIYPVTGDTYYREPFKG GYGAFYY
- (SEQ ID NO:59) (SEQ ID NO:64) (SEQ ID NO:61)
Di1c s WIYPVTGDTYYX,EXgFKG GYGAFXgY
onsensus Sequence - (SEQ ID NO:90) (SEQ ID NO:91)
o6 GYTFTDYYMH RVNPNRGGTTYNQKFEG TNWLDY
- (SEQ ID NO:65) (SEQ ID NO:66) (SEQ ID NO:67)
co.Hoa1 GYTFTDYYMH RVNPNRRGTTYNQKFEG ANWLDY
- (SEQ ID NO:65) (SEQ ID NO:68) (SEQ ID NO:69)
Ch-cots GYTFTDYYMH RVNPYRGSTTYNQKFEG ANILDY
weo- (SEQ ID NO:65) (SEQ ID NO:70) (SEQ ID NO:71)
csc s RVNPXoRXX;,TTYNQKFEG X13NX{,LDY
onsensus Sequence - (SEQ ID NO:92) (SEQ ID NO:93)

Xzis N, |, or R, and Xg is K or P;
XgisYorF;

XippisNorY, X isGorR,and X5 is GorS;

Xq3is Tor A, and X4 is Worl;

[0116]

D11- Antibody Light ChainVariable Region Consensus Sequence (SEQ ID NO:94)

Consensus sequences for D11- and C8- antibody light and heavy chain variable regions are:

EIVLTQSPGTLSLSPGERATLSCSVSSSISSTNLHWY QQKPGQAPRLLIY
GTSX;LX,SGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQWSSYPYSFG

QGTKLEIK

wherein X4 is Y or R, and X, is A or R;

C8- Antibody Light Chain Variable Region Consensus Sequence (SEQ ID NO:95)
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DIQMTQSPSSLSASVGDRVTITCSVSSSVX:SIYLHWYQQKPGKAPKLLIY
STSNLASGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCX4XsYXcGYPLTFG
GGTKVEIK

wherein X3 is Sor R, X is lor Q, X5is Q, or V,and Xg is S or R;

D11-Antibody Heavy Chain Variable Region Consensus Sequence (SEQ ID NO:96)

QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSRYTHWVRQAPGQGLEWMGW
1YPVTGDTYYX;EXsFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARGY
GAFXoYWGQGTLVTVS

wherein X7 is N, |, or R, Xgis Kor P, and Xgis Y or F;

C8- Antibody Heavy Chain Variable Region Consensus Sequence (SEQ ID NO:97)

QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMHWVRQAPGQGLEWMGR
VNPX;0RX11 X1, TTYNQKFEGRVTMTTDTSTSTAYMELRSLRSDDTAVYY CARX 3
NX;, LDYWGQGTTVTVS

wherein Xqgis Yor N, Xy1is GorR, Xy is Sor G, XyzisAor T, and X4 is | or W.

[0117] Antibodies are transiently expressed in HEK293 EBNA cells (Edge BioSystems, #90500130) using standard
transfection procedures. Transfected cells are cultured in standard serum-free medium containing geneticin (G418) and
tobramycin for 48 to 120 hours at 37°C after transfection. Antibodies are purified on a 60 mL rProtein A Sepharose
column (Amersham Biosciences, #17-1279-04) by following the manufacturer’s instructions, and further concentrated
and purified by size exclusion chromatography (XK50/60 Superdex200, Pharmacia) with phosphate buffered saline
(PBS), pH 7.4, as the mobile phase. Antibodies are then filtered using Millev-GV, PVDF membranes, 0.22 pum, 33mm,
(Millipore, # SLGV033RS), and stored at 4 to 8°C.

[0118] Murine IgG1 c-Met antibody 5D5 (U.S. Patent No. 5,686,292), discussed in many of the examples below, is
isolated and purified from hybridoma HB-11895 obtained from the American Type Culture Collection, Manassas, VA,
as described above.

Example 2

Binding Kinetics of c-Met Antibodies to Various c-Met Extracellular Domains

[0119] The extracellular domains (ECDs) of human, cynomolgus monkey, and rat c-Met sequences are expressed as
Fc fusion proteins with a flab- and His-tag (Flis-tag) at the C-terminus of the Fc (SEQ ID NOs:72-74). These c-Met ECD
Fc fusion proteins are separately transiently expressed in HEK293 EBNA cells and purified as described in Example 1.
[0120] A Biacore® 2000 instrument is used to measure the binding kinetics of c-Met antibodies to human, cynomolgus
monkey, and rat c-Met ECDs. Measurements are performed at 25°C. Samples are dissolved in HBS-EP buffer (150 mM
sodium chloride, 3mM EDTA, 0.005% (w/v) surfactant P-20, and 10 mM N-2-hydroxyethylpiperazine-N’-2-ethanesulfonic
acid (HEPES) at pH 7.4; #8R-1001-88). F(ab’), fragment of goat anti human IgG, F(ab’), fragment specific (Jackson
Immunoresearch Inc, #109-006-097) is immobilized on flow cells 1 to 4 of a CM5 sensor chip at a level of 4000 response
units (RUs) using amine coupling chemistry to capture anti-c-Met antibodies.

[0121] Binding is evaluated using multiple cycles. Each cycle is performed at a flow rate of 50 pL/min., and consists
of the following steps: injection of about 10 pL of a c-Met antibody at 10 ng/mL aiming at a capture of 40-100 RUs,
injection of 250 pL of human, cynomolgus, or rat c-Met-Flis-Fc ECD (starting at 100 nM and using two-fold serial dilutions
for each cycle) followed by 20 min. for dissociation, and regeneration using about 30 p.L of 10 mM glycine hydrochloride,
pH 1.5. Association and dissociation rates for each cycle are evaluated using a "1:1 (Langmuir) binding" model in the
BlAevaluation software, version 4.1. For binding of antibody D11-S17Y to rat c-Met-Flis-Fc ECD, a heterogeneous ligand
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model is used to fit the data adequately; therefore, two binding affinities are obtained.
[0122] The results are shown in Tables 3-5 below.

Table 3
Binding Kinetics and Affinity of c-Met Antibodies to Human c-Met-Flis-Fc ECD
Antibody Kon (1/Ms) Kos(1/5) Kp (nM)
D11-8B8 1.0 = 0.1x10° 0.5+ 02x 104 05*+0.2
D11-C27G3 6.4 +02x104 0.9+ 0.2x 104 14 0.3
D11-817Y 0.7 £0.1x10% 2.8+ 0.1x104 42+09
C8-H241 1.1 +0.3x10° <105 <0.1
C8-6 1.6 0.4 x103 3+2x104 41
C8-co16 1.1 £02x10° 0.3+ 0.2x 104 0.3+01
Table 4
Binding Kinetics and Affinity of c-Met Antibodies to Cynomolgus Monkey c-Met-Flis-Fc ECD
Antibody Kon (1/Ms) Kots (1/5) Kp (nM)
D11-8B8 0.78 = 0.02 x 105 2.23 * 0.07 x 104 29+0.2
D11-C27G3 0.5+ 0.1x10% 32+ 0.4x10% 6.5+ 0.7
D11-517Y 0.70 + 0.08 x 10° 3.6 = 0.5x 104 51+02
C8-H241 0.80 + 0.06 x 10° <10% <0.2
C8-6 1.4 *£0.5x10% 45+ 0.2x104 36=1.1
C8-co16 1.03 + 0.02 x 10% <108 <0.1
Table 5
Binding Kinetics and Affinity of c-Met Antibodies to Rat c-Met-Flis-Fc ECD
Antibody Kon (1/Ms) Kots (1/5) Kp (pM) Kon (1/Ms) kofi(1/s) | Kp(nM)

D11-8B8 21+02x105 [ 1.9+0.3x104 | 0.89 + 0.04

D11-C27G3 | 1.3+ 0.1x10% | 3.4 + 0.5x 104 27*+02
D11- 817Y 0.66 x 10° 189 x 104 286 2.5x10° 3.0x 104 1.2

[0123] Thesedatademonstratethatantibodies C8-H241,C8-6, and C8-co16 bind both human and cynomolgus monkey
c-Met ECDs with similar affinity, but not rat c-Met ECD. Additional data (not shown) indicate that these antibodies do
not bind mouse c-Met ECD at up to 100 nM of antibody with 1 pg/mL ECD coated on ELISA plates. Antibodies D11-8B8,
D11-C27G3, and D11-S17Y, however, bind human, cynomolgus monkey, and rat c-Met ECDs.

Example 3

Epitope Mapping

[0124] The epitopes of the present c-Met antibodies are mapped by a combination of hydrogen-deuterium exchange
mass spectrometry (HDXMS) (Yamada et al. (2002) Rapid Commun. Mass Spectrom. 16(4):293-299) and diethyl py-
rocarbonate (DEPC) labeling (Mendoza et al. (2008) Analy. Chem. 80(8):2895-2904). Hydrogen-deuterium exchange
reaction of human c-Met Sema domain is carried out in the presence or absence of c-Met antibodies. Sema domain
regions that gain less deuterium in the presence of an antibody than in its absence are identified as the epitope(s) for
the antibody. DEPC can react with amino groups of surface-exposed lysine or histidine residues in the Sema domain,
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forming ethyl carbamate lysine or histidine. If these amino acids are located in the epitope region, they will be protected,
and will not react with DEPC upon antibody binding. This helps to further localize and/or confirm the epitope regions
determined by HDXMS.

[0125] Expression and Purification of c-Met Sema Domain. The Sema domain of human c-Met is expressed with
a Flis tag at the C-terminus (SEQ ID NO:76) in HEK293 EBNA cells and purified as described in Examples 1 and 2. The
purified protein is then stored at 4°C in PBS at pH 7.4. This domain binds to the c-Met antibodies of the present invention
with affinity similar to that of full length human c-Met ECD, indicating that the epitopes for these antibodies are located
in this region of human c-Met.

[0126] Deglycosylation and Desialylation of the c-Met Sema Domain. 100 pL of 1.2 mg/mL human c-Met Sema
domain solution are treated with 1 pL of PNGase F solution (Prozyme, GKE-5006B) at 37°C overnight for de-N-glyco-
sylation. LC/MS analysis demonstrates that most of the protein is deglycosylated after this treatment. Separately, 100
wL of 1.2 mg/mL human c-Met Sema domain solution are treated with 2 pL of 10 U/mL neuraminidase solution (Roche,
Cat. # 10 269 611 001) at 37°C for 1 hour to desialylate the Sema domain.

[0127] Formation of c-Met Sema Domain/Antibody Complexes. 10 pL of deglycosylated c-Met Sema domain
solution (1.2 mg/mL) are mixed with an aliquot containing 29 wg protein of antibody solution (2.07 pL of C8-H241, 2.01
wlL of D11-8B8, or 3.87 L of an unrelated control Mab), and then diluted with 1X PBS solution to a final volume of 40
wL. Separately, 5 pL of desialylated human c-Met Sema domain solution (1.2 mg/mL) are mixed with an aliquot containing
14 ng protein of antibody solution (1.04 pL of C8-H241, 1.01 pL of D11-8B8, or 1.94 pL of the unrelated control Mab),
and then diluted with 1X PBS solution to a final volume of 15 pl. Each of the mixed solutions of each antibody is then
subjected to HDXMS analysis.

[0128] HDXMS Assays. 4 pL of deglycosylated or desialylated c-Met Sema domain/antibody mixture are mixed with
16 pL of 100% D,O (Acros, Code 166310500; 80% D during exchange), and incubated at ambient temperature for 90
seconds. The exchange is then quenched with 50 pL of 0.5% (v/v) formic acid in water at 0°C. The quenched solution
is immediately treated with 2 pL of 5 mg/mL (v/v) pepsin solution (Sigma, Cat. # P6887) at 0°C for 3.5 or 4 min. The
digested solution is immediately manually injected onto an RP-HPLC column (Polymer Laboratories, Part #1912-1802;
2.1 x50mm, 1000 A pore size, 8 uM particle size). The HPLC buffer stream from the HPLC pump (Waters, 2795 HPLC)
passes through a metal tube (approximately 1 mL) to a manual injector. The column eluate is then passed to a Micromass
LCT Premier or SYNAPT mass spectrometer. The metal tube, injector loop, and column are submerged in an ice water
bath.

[0129] The column is equilibrated with 99% A (0.05% (v/v) aqueous TFA (trifluoroacetic acid) and 1% B (0.04% (v/v)
TFA in acetonitrile) at a flow rate of 0.2 mL/min. An isocratic gradient elution is performed for 1 min., from 1 to 10% B
over 1 min., to 40% B over 12 min., to 90% B over 4 min. with a 3 min. hold, and then rapidly returned to the initial
conditions. The mass spectrometry is performed on a Micromass LCT Premier Mass Spectrometer with a positive spray,
W mode, and the following settings: a capillary voltage of 1.5 kV, a cone voltage of 100 V, Aperture 1 of 25 V, a mass
range of 200 to 2000, a desolvation temperature of 150°C, and a desolvation gas flow of 500 L/h. The mass spectrum
of each peptic peptide of c-Met is obtained after D/H exchange with or without c-Met antibody. The average mass of
each peptide is calculated according to the isotopic distribution of the most intense ion peak.

[0130] DEPC Labeling of c-Met/Antibody Complexes. 8.3 pL of 1.2 mg/mL human c-Met Sema domain solution
are mixed with an antibody solution (24 g protein: 1.71 pL of C8-H241, 1.67 pL of D11-8B8, or 3.2 pL of unrelated
control Mab), and 1X PBS solution to a final volume of 76 pL. Each c-Met/antibody mixture is treated with 4 pL of 10
mg/mL (w/v) DEPC in isopropanol at ambient temperature for 5 min. and then quenched with 10 pL of 20 mg/mL histidine
in 0.1 M Tris-HCI buffer, pH 8, and 10 uL of 0.2 mg/mL lysine in 0.1 M Tris-HCI buffer, pH 8. Each solution is mixed with
5 uL of 0.2 mg/mL (w/v) porcine trypsin solution (Promega, Cat. # V528A), and half of the mixture is mixed with 0.5 pL
of 50 mg/mL (w/v) dithiothreitol solution. Each sample solution is incubated at 37°C for 5 hours and then treated with
0.5 pL of PNGase F solution for an additional hour. Each digested solution is acidified with 2 pL of 10% (v/v) acetic acid
solution. 2 pL of 100 mg/mL TCEP (tris(2-carboxyethyl) phosphine hydrochloride (Sigma, Cat. # C4702-2G) solution
are added to the unreduced digest without added dithiothreitol. Each of the solutions is subjected to LC/MS analysis
using a Waters Acquity UPLC and Waters SYNAPT Mass spectrometer. The HPLC uses a Waters Acquity UPLC BEH
C8 column (2.1xX50mm, 1.7um, Waters, part#186002877) at 60 °C, and peptides are eluted with an acetonitrile gradient
in a water/acetonitrile/TFA HPLC mobile phase system. A 45 min. run time is used for the digests. The column is
equilibrated with 99% A (0.05% (v/v) TFA aqueous solution) and 1% B (0.04% (v/v) TFA in acetonitrile) at a flow rate of
0.2 mL/min. A gradient elution is performed in isocratic state for 2 min., from 1 to 25% B over 25 min., to 45% B over
10 min., to 90% B over 1 min., with 1.5 min. hold (at the same period of time, flow rate of 0.3 mL/min.), and then rapidly
returned to 1% B.

[0131] Results. Mab C8-H241 appears to bind a conformational epitope comprising four regions of the c-Met Sema
domain, located in the a-chain of the human c-Met extracellular domain (amino acid residues 25-307 of SEQ ID NO:75):

121VVDTYYDDQL 43, (SEQ ID NO:77),

20



10

15

20

25

30

35

40

45

50

55

EP 2 358 755 B1

131/SCGSVNRGTCQRHVFPHNHTADIQS 55 (SEQ ID NO:78),
179ALGAKVLSSVKDRFINFF,g¢ (SEQ ID NO:79), and
216VRRLKETKDGFM,,; (SEQ ID NO:80).

[0132] More particularly, Mab C8-H241 binds c-Met by interacting with one or more amino acid residues within:
123DTYYDD, 55 (SEQ ID NO:81) inclusive,
144HVFPHNHTADIQS, 56 (SEQ ID NO: 82) inclusive,
192FINF 4195 (SEQ ID NO:83) inclusive, and
200KETKDGFM,,; (SEQ ID NO:84) inclusive.

[0133] Binding of Mab C8-H241 to the region 144HVFPHNHTADIQS5¢ (SEQ ID NO: 82) renders it capable of binding
both human (SEQ ID NO:75) and cynomolgus monkey (amino acids 25 to 932 of SEQ ID NO:73) c-Met extracellular
domain with comparable affinity, but not rat or mouse c-Met, up to 100 nM of antibody in binding assays.

[0134] Mab D11-8B8 binding to the a-chain of the c-Met Sema domain appears to be localized to one region, i.e.,
amino acid residues within a linear epitope within the amino acid sequence g, YKTGPVLEHPDCFPCQDCSSKANL 47
(SEQ ID NO:85) inclusive, more particularly the region gsCFPCQDCSSKA 5 (SEQ ID NO:86) inclusive. The epitope
for Mab D11-8B8 is further confirmed by epitope extraction experiments (Dhungana et al. (2009) Methods Mol. Biol.
524:87-101). c-Met Semadomain is digested with porcine trypsin (Promega) and the digest is then mixed with biotinylated
Mab D11-8B8, using the EZ-Link™ Sulfo-NHS-LC-Biotin kit (Pierce, Prod. #1754210), to bind the c-Met peptides. Bi-
otinylated D11-8B8 with or without bound c-Met peptides is captured by high capacity Streptavidin agarose resin (Thermo
Scientific, Prod. # 20359). The bound peptides are released by 0.15% formic acid (v/v) in H,O, and then identified by
LC/MS.

Example 4

Preferential Binding of Antibodies to c-Met vs. RON and PlexinA2 ECDs

[0135] The human proteins with the greatest sequence identity to c-Met are RON and Plexin A2. This experiment
compares the specificity of c-Met antibody binding to c-Met, RON, and PlexinA2 ECDs.

[0136] Wells of 96-well EIA/RIA high binding plates (Costar, #2592) are coated with 100 pL of 1 ng/mL human c-Met
extracellular domain (ECD)-Fc-Flis fusion (SEQ ID NO:72), RON-ECD-Fc (R&D Systems, #1947-MS), or PlexinA2-ECD-
Fc (Abnova, Taipei, Taiwan #H400005362-P01) in coating buffer (BioFX Labs, # COAT-1000-01) overnight at 4°C. The
wells are aspirated and non-specific binding sites are blocked by adding 200 pL of blocking buffer (Tris-buffered saline,
pH 8.0, with 0.05% (v/v) polysorbate 20 (Tween-20) (TBS-T) (BioFX Labs, # WSHW-1000-01) plus 1% (w/v) bovine
serum albumin (BSA) (Jackson Immuno, #001-000-162) and incubating for 1 hour at room temperature. After the plates
are washed three times with wash buffer (TBS-T), 100 pL/well of 1:6 serial dilutions of c-Met antibodies in blocking buffer
(starting from 100 p.g/mL) are added and incubated atroom temperature for 2 hours. The plates are washed and incubated
with 100 pL/well of HRP-conjugated goat anti-human F(ab), I9G (Jackson ImmunoResearch Labs #109-036-097) in
blocking buffer for 90 min. After the plates are washed, 100 pL/well of substrate solution (BioFx, #TMBW-1000-01) are
added and the plates are incubated for 10 min. at room temperature. 100 pL/well of stop solution (BioFx, # LSTP-
1000-01) are added to stop the reaction. The colorimetric signals are developed and read at 450 nm using a SpectraMax
190 plate reader (Molecular Devices, Sunnyvale, CA). c-Met antibody binding to c-Met, RON and PlexinA2 ECDs is
proportional to color signal production.

[0137] As shown in Table 6, both C8 and D11 c-Met antibodies of the present invention preferentially bind to human
c-Met ECD compared to RON ECD or PlexinA2 ECDs.
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Table 6

Preferential Binding of c-Met Antibodies to Human c-Met ECD vs. RON and PlexinA2 ECDs

Average A450 nm
A";Lbs‘;dy C8-H241 C8-6 C8-co16
c-Met RON Plexin c-Met Plexin c-Met RON Plexin
(ng/mL) ECD ECD A2 ECD RONECD | A2 ECD ECD A2
0.000 0.300 0.098 | 0.092 0.322 0.110 0.109 0.335 0.106 | 0.104
0.002 0.317 0.088 | 0.082 0.326 0.106 0.099 0.369 0.100 | 0.094
0.010 0.317 0.081 | 0.090 0.335 0.097 0.095 0.374 0.096 | 0.078
0.060 0.484 0.104 0.099 0.551 0.087 0.096 0.446 0.089 | 0.082
0.357 0.902 0.091 | 0.097 0.813 0.080 0.107 0.907 0.083 | 0.095
2.143 2.861 0.101 | 0.103 2.415 0.098 0.106 2.888 0.114 | 0.092
12.860 4.000 0.079 | 0.083 4.000 0.087 0.085 4.000 0.102 | 0.069
77.160 4.000 0.085 0.079 4.000 0.090 0.078 4.000 0.084 | 0.096
462.963 4.000 0.090 | 0.104 4.000 0.088 0.086 4.000 0.103 | 0.092
2777.778 4.000 0.085 | 0.092 4.000 0.088 0.094 4.000 0.095 | 0.114
16666.667 | 4.000 0.117 | 0.125 4.000 0.124 0.118 4.000 0.198 | 0.284
100000.00
0 4.000 0.267 0.310 4.000 0.170 0.171 4.000 0.421 0.983
Standard Error
0.000 | 0.006 0.015 0.007 0.011 0.000 0.004 0.003 | 0.005 0.011
0.002 0.003 0.006 0.002 0.012 0.005 0.006 0.023 | 0.000 0.006
0.010 0.002 0.000 0.005 0.001 0.004 0.009 0.015 | 0.012 0.002
0.060 | 0.055 0.001 0.002 0.144 0.004 0.005 0.029 | 0.003 0.002
0.357 | 0.004 0.004 0.002 0.022 0.005 0.003 0.005 | 0.007 0.000
2.143 0.032 0.004 0.005 0.041 0.004 0.003 0.128 | 0.002 0.007
12.860 | 0.000 0.001 0.012 0.000 0.000 0.007 0.000 | 0.004 0.004
77.160 | 0.000 0.002 0.014 0.000 0.008 0.007 0.000 | 0.003 0.001
462.963 [ 0.000 0.004 0.003 0.000 0.006 0.001 0.000 | 0.013 0.001
2777.778 0.000 0.004 0.002 0.000 0.004 0.001 0.000 | 0.007 0.000
16666.667 | 0.000 0.005 0.004 0.000 0.004 0.003 0.000 | 0.003 0.002
100000.00
0| 0.000 0.008 0.012 0.000 0.002 0.003 0.000 | 0.011 0.093
D11-8B8 D11-C27G3 D11-817Y
RON Plexin | c-Met RON c-Met RON
c-Met ECD | ECD A2 ECD ECD Plexin A2 | ECD ECD Plexin A2
0.297 0.097 0.081 0.2844 0.0791 0.0771 0.31475 0.1129 0.10795
0.299 | 0.082 0.078 0.2708 | 0.07065 0.07965 0.3091 0.09705 0.09345
0.304 | 0.074 0.078 0.2904 0.0715 0.0763 | 0.31405 0.0868 0.0986
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(continued)

D11-8B8 D11-C27G3 D11-817Y
RON Plexin | c-Met RON c-Met RON
c-Met ECD | ECD A2 ECD ECD Plexin A2 | ECD ECD Plexin A2
0.445 | 0.094 0.073 | 0.45965 0.0695 0.06605 [ 0.37355 0.0857 0.09455
1314 | 0.073 0.074 1.43965 | 0.07085 0.0792 | 0.78915 | 0.08475 0.0924
2.416 | 0.069 0.073 2.5266 0.0655 0.0742 2.1432 0.1085 0.08235
3.931 0.079 0.075 4 | 0.07835 0.0641 4 0.0825 0.0768
4.000 | 0.079 0.066 4 | 0.06725 0.076 4 | 0.08195 0.07575
4.000 | 0.071 0.077 4 0.0981 0.1045 4 | 0.08185 0.0783
4.000 | 0.088 0.093 4 | 0.20445 0.30325 4 | 0.09255 0.0955
4.000 | 0.165 0.181 4 | 0.67565 1.33475 4 0.1274 0.1491
4.000 | 0.544 0.498 3.9211 2.30295 3.37085 4 | 0.23775 0.3146
Standard Error
0.006 | 0.003 0.003 0.0087 0.0017 0.0106 | 0.00515 0.0012 0.00035
0.011 0.002 0.002 0.0194 | 0.00595 0.00185 0.0228 | 0.00065 0.01725
0.012 | 0.002 0.001 0.0051 0.0018 0.0017 | 0.01195 0.0058 0.0079
0.007 | 0.017 0.003 | 0.01495 0.0006 0.00335 [ 0.00375 0.0013 0.00035
0.092 | 0.007 0.004 | 0.02935 | 0.00695 0.0017 | 0.04195 | 0.00075 0.0039
0.044 | 0.002 0.001 0.2742 0.0002 0.0015 0.0841 0.0054 0.00015
0.069 | 0.005 0.002 0| 0.01505 0.0043 0 0.0029 0.0061
0.000 | 0.007 0.000 0 | 0.00275 0.0066 0 | 0.00445 0.00455
0.000 | 0.005 0.004 0 0.0063 0.0032 0 | 0.00485 0.0089
0.000 | 0.003 0.005 0 | 0.00975 0.00535 0 | 0.00705 0.0055
0.000 | 0.007 0.004 0| 0.03125 0.03495 0 0.0007 0.0035
0.000 | 0.016 0.006 0.0789 | 0.07335 0.14345 0 | 0.00865 0.004

Example 5

c-Met Antibodies Block HGF/c-Met Binding

[0138] In vitro binding assays are used to determine inhibition of HGF binding to c-Met by the present c-Met antibodies.
[0139] Wells of 96-well EIA/RIA high binding plates (Costar, #2592) are coated with 100 pL of human c-Met ECD-Fc-
Flis (SEQ ID NO:72) (2 png/mL) in Dulbecco’s phosphate buffered saline (DPBS) overnight at room temperature; washed
four times with wash buffer (Tris-buffered saline, pH 8.0, with 0.05% (v/v) polysorbate 20 (TWEEN®-20) (TBS-T) (BioFX
Labs, # WSHW-1000-01) in a plate washer; blocked by adding 300 p.L of blocking buffer (TBS-T plus 1% (w/v) bovine
serum albumin (BSA) (Jackson Immuno, #001-000-162); and incubating for 60 min. at 37°C. Blocking buffer is then
removed from the wells and 50 pL of antibodies in blocking buffer at final concentrations as indicated in Table 7 are
added into each well, respectively. Blocking buffer is added to the HGF-only control wells. The plates with c-Met antibodies
are incubated for 90 min. at 37°C. 50 wL of human hepatocyte growth factor (HGF) (R&D Systems, #294) in blocking
buffer at a final concentration of 10 ng/mL are then added to each well except the antibody-only control wells. The plates
containing the c-Met antibody/HGF mixture are incubated on a plate shaker for two hours at room temperature. The
wells are then washed four times with TBS-T in a plate washer. Next, 100 pL of biotinylated anti-HGF antibody (R&D
Systems, # BAF294) in blocking buffer at a final concentration of 100 ng/mL are added into each well. The plates are
incubated for 90 min. at room temperature. The wells are again washed four times with TBS-T in a plate washer. 100
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wlL of a 1:200 dilution of streptavidin-horseradish peroxidase (HRP) (R&D Systems, DY998) in blocking buffer are added
to each well. The plates are incubated for 30 min. at room temperature. The wells are washed four times with TBS-T in
a plate washer. 100 pL/well of substrate solution (BioFx, #TMBW-1000-01) are then added, and the plates are incubated
for 10 min. at room temperature. To stop the reaction, 100 pL/well of stop solution (BioFx, # LSTP-1000-01) are added.
The samples are read at a wavelength of 450-570 nm on a microplate reader (Spectra, MAX 190) and no background
is subtracted.

[0140] AsshowninTable7,both C8and D11 c-Metantibodies of the presentinvention block human HGF/c-Met binding.

Table 7
Inhibition of Human HGF Binding to Human c-Met by C8- and D11- Antibodies
AVG A450 nm
Antibody dose (ng/mL) higG2 D11-8B8 D11-27G3 D11-S17Y hilgG4 C8-6 C8-H241 C8-co16
0.00 2.43 2.43 243 2.43 2.61 2.61 2.61 2.61
0.48 2.46 2.51 2.37 2.15 2.41 2.56 2.45 2.05
1.91 2.87 2.48 2.31 1.98 2.49 2.59 2.46 2.18
7.63 2.70 2.41 2.27 2.08 2.88 2.64 2.53 2.20
30.52 2.41 2.32 2.38 2.07 2.63 242 2.42 2.08
122.07 2.52 1.92 1.60 1.69 2.44 2.00 1.77 1.30
488.28 2.53 1.30 0.94 1.29 244 1.33 0.73 0.70
1953.13 2.43 1.43 0.97 1.23 2.27 1.08 0.68 0.60
7812.50 2.50 1.24 0.91 1.12 249 0.95 0.70 0.57
31250.00 2.50 1.31 0.94 1.17 2.67 0.98 0.77 0.56
125000.00 2.43 1.38 0.89 1.35 3.00 1.32 0.69 0.38
STDErr

0.00 0.06 0.06 0.06 0.06 0.10 0.10 0.10 0.10
0.48 0.02 0.13 0.01 0.09 0.24 0.02 0.14 0.15
1.91 0.27 0.08 0.08 0.03 0.00 0.03 0.16 0.12
7.63 0.14 0.01 0.21 0.08 0.14 0.03 0.06 0.09
30.52 0.09 0.02 0.31 0.09 0.16 0.01 0.03 0.01
122.07 0.09 0.07 0.03 0.02 0.08 0.10 0.02 0.03
488.28 0.00 0.04 0.04 0.02 0.01 0.02 0.00 0.01
1953.13 0.13 0.16 0.02 0.05 0.00 0.01 0.01 0.01
7812.50 0.04 0.01 0.01 0.02 0.25 0.07 0.01 0.02
31250.00 0.06 0.02 0.02 0.04 0.03 0.03 0.03 0.03
125000.00 0.07 0.03 0.01 0.08 0.13 0.47 0.01 0.00

Abbreviations: AVG = average; STDErmr = Standard Error

Example 6

c-Met Antibodies Induce Weak c-Met Phosphorylation Compared to Henatocyte Growth Factorand Agonist Mab
5D5

[0141] Upon stimulation with HGF, the A549 lung carcinoma cell line exhibits increased c-Met phosphorylation at
tyrosine residue 1349. A phosphorylated c-Met (p-Met) ELISA assay is used to measure the agonistic activity of various
c-Met antibodies in the absence of HGF, as well as of Mab 5D5 and HGF itself.

[0142] A549 cells (ATCC, #CCL-185) are cultured in Ham’s F12K + 2 mM glutamine (Invitrogen, # 21127-022) + 10%
FBS medium (Invitrogen, #10082). Cells are plated at 6 x 104 cells/well in the full serum medium as above in 96-well
plates and incubated overnight at 37°C under 5% (v/v) CO,. The medium is removed from the wells and the cells are
starved in 100 pL of Ham’s F12K + 2 mM glutamine medium + 0.5% FBS for six hours at 37°C under 5% (v/v) CO,.
Antibodies or HGF are diluted in the starvation culture medium, added at final concentrations as indicated in Table 8,
and incubated for 15 min. at 37°C. The medium is aspirated and cells are lysed in 50 pL lysis buffer (10 mM Tris
(Invitrogen, #15567-027), 150 mM NaCl, 2 mM ethylenediaminetetraacetic acid (EDTA) (Invitrogen, #15575-038), 50
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mM NaF (Sigma, #51504), 1% (v/v) octylphenoxy polyethoxy ethanol (TRITON®-X 100; Sigma, #T8787), 2 mM sodium
orthovanadate (EMD Chemicals, Gibbstown, NJ, #567540), protease inhibitor (Sigma, St. Louis, MO; #P8340), phos-
phatase inhibitor cocktail 1 (Sigma#P2850), and phosphatase inhibitor cocktail Il (Sigma #P5726)) perwell and incubated
on ice for 15-20 min. Cell lysates are used in the ELISA assay described below to determine the phosphorylation of c-
Met at residue Y1349.

[0143] c-Met capture antibody is diluted in Bup H coating buffer (Thermo Fisher Scientific, Waltham, MA, #28382) to
2 ng/mL, added to ELISA plates (Greiner Bio-One, Monroe, NC, #655081) and incubated overnight at 4°C. The wells
are aspirated, washed three times with TBS-T (BioFX, Owings Mills, MD, WSH-1000-01), and then blocked with 200
wL of blocking buffer (TBS-T plus 2% (w/v) BSA) for 1 hour at room temperature. The plates are washed three times
with TBS-T. Next, 25 pL of cell lysates plus 75 pL blocking buffer are added, and the plates are incubated overnight at
4°C. The plates are then washed three times with TBS-T. 100 p.l of 0.5 ng/mL of pY 1349 c-Met polyclonal antibody (Cell
Signaling Technology, Danvers, MA, #3133) in blocking buffer are added to each well, and incubated for 2 hours at room
temperature. The plates are then washed three times with TBS-T. 100 pL of 1/10,000 diluted peroxidase-conjugated
goat anti-rabbit IgG polyclonal antibody (Jackson ImmunoResearch Laboratories, West Grove, PA, #111-035-144) in
blocking buffer are added to each well and incubated 1 hour at room temperature. The plates are then washed three
times with TBS-T. 100 pL of 3,3,5,5-tetramethylbenzidine solution (BioFX, #TMBW-1000-01) are added to each well,
followed by the addition of 100 .l stop solution (BioF X, #LSTP-1000-01). The plates are read at 450 nm on a SpectraMax
M5 plate reader (Molecular Devices, Sunnyvale, CA) and sample values are determined using SOF Tmax Pro 4.8 software
(Molecular Devices).

[0144] The results are shown in Table 8.

Table 8
Effect of c-Met Antibodies, HGF, and Agonist Mab 5D5 on c-Met Phosphorylation in A549 Cells
Ab Conc. (wg/mL) p-Met signal C8-H241 p-Met signal C8-6 p-Met signal higG4
30 0.333 0.272 0.061
10 0.418 0.334 0.077
3.333 0.450 0.328 0.068
1.113 0.465 0.365 0.087
0.370 0.340 0.211 0.082
0.123 0.304 0.127 0.067
0.041 0.130 0.125 0.268
0.014 0.078 0.105 0.074
0.005 0.074 0.070 0.074
0.002 0.070 0.081 0.117
HGF Conc. (ng/mL) p-Met signal Ab Conc. (ng/mL) p-Met signal Mab 5D5
300 10.615 5 3.290
100 6.129
33.33333 2.267
11.11111 1.0667
3.703704 0.461
1.234568 0.211
0.411523 0.142
0.137174 0.128
0.045725 0.100
0.015242 0.148

[0145] The data demonstrate that HGF and agonist c-Met Mab 5D5 strongly stimulate c-Met phosphorylation, while
present c-Met Mabs C8-H241 and C8-6 weakly stimulate c-Met phosphorylation. Similar results are obtained in HCT1186,
H460, and MDA-MB-231 cell lines.

[0146] Mab D11-8B8 yields similar results.
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Example 7

c-Met Antibodies inhibits HGF-Induced c-Met Phosphorylation

[0147] Binding of HGF to c-Met results in tyrosine phosphorylation of c-Met molecules and activation of the c-Met
signaling pathway. In this example, human colon cancer cell line HCT116, which is responsive to HGF, is used to assess
the inhibition of HGF-induced phosphorylation at tyrosine residues 1230, 1234, and 1235 of c-Met by the present c-Met
antibodies.

[0148] HCT116 cells (ATCC, Manassas, VA, #CCL-247) are resuspended to 150,000 cells/mL in McCoy’s 5A medium
(Invitrogen, Carlsbad, CA, #16600-082) plus penicillin/streptomycin (Invitrogen, #15140-122) with 10% (v/v) fetal bovine
serum (FBS) (Invitrogen, #10082-147). 0.2 mL of the resuspended HCT116 cells are added to 96-well microtiter plates
(Corning, Lowell, MA, #3596) at 30,000 cells/well, and the cells are then incubated for 48 hours at 37°C under 5% (v/v)
CO,. The culture medium is then aspirated and the cells are starved in 100 uL of McCoy’s 5A medium plus penicil-
lin/streptomycin with 0.1% (w/v) BSA for 24 hours at 37°C under 5% (v/v) CO,. 25 L of sodium azide (final concentration
of 0.01% (w/v)) (Sigma, #S2002) are added, followed immediately by adding 25 pL of 8X c-Met antibody dilutions to
McCoy’s 5A medium plus penicillin/streptomycin with 0.1 % (w/v) BSA, and the cells are incubated for 30 min. at 37°C
under 5% (v/v) CO,. 50 L of HGF at a final concentration of 200 ng/mL are added to each well and the cells are
incubated for an additional 15 min. at 37°C under 5% (v/v) CO,. The medium is then aspirated and 50 uL of cell lysis
buffer are added (10 mM Tris (Invitrogen, #15567-027), 150 mM NaCl, 2 mM ethylenediaminetetraacetic acid (EDTA)
(Invitrogen, #15575-038), 50 mM NaF (Sigma, #S1504), 1% (v/v) octylphenoxy polyethoxy ethanol (TRITON®-X100;
Sigma, #T8787), 2 mM sodium orthovanadate (EMD Chemicals, Gibbstown, NJ, #567540), and complete protease
inhibitor, EDTA free (Roche, Basel, Switzerland, #11836170001). Cells are incubated in the lysis buffer at room tem-
perature for 15-30 min. Cell lysates are assayed for c-Met tyrosine phosphorylation by ELISA as follows.

[0149] c-Met capture antibody is diluted in coating buffer (BioFX, Glendora, CA, COAT-1000-01) to 2 ng/mL. 110 pL
of the diluted antibody are added per well to ELISA plates (Greiner Bio-One, Monroe, NC, #655081) and the plates are
incubated overnight at 4°C. The wells are aspirated, washed twice with TBS-T, and then blocked with 200 p.L of blocking
buffer (TBS-T plus 2% (w/v) BSA) for 1 hour. The plates are washed twice with TBS-T. Next, 25 pL of cell lysates plus
75 wL blocking buffer or 100 L of MKN45 cell lysate dilutions (diluted with blocking buffer, as a standard) are added,
and the plates are incubated for 2 hours at room temperature. The plates are then washed four times with TBS-T. 100
wl of 0.5 pg/mL of pYpYpY1230/1234/1235 c-Met polyclonal antibody (Invitrogen, #44-888G) in blocking buffer are then
added to each well, and the plates are incubated for 2 hours at room temperature. Next, the plates are washed four
times with TBS-T. 100 pL of 1/12,000 diluted peroxidase-conjugated goat anti-rabbit IgG polyclonal antibody (Jackson
ImmunoResearch Laboratories, West Grove, PA, #111-035-144) in blocking buffer are then added, and the mixture is
incubated for 1 hour at room temperature. The plates are then washed six times with TBS-T. 100 pL of 3,3°,5,5-
tetramethylbenzidine solution (BioFX, #TMBW-1000-01) are added to each well, followed by the addition of 100 p.L stop
solution (BioFX, #LSTP-1000-01). The plates are read at 450 nm with a 570 nm correction using a SpectraMax 190
plate reader (Molecular Devices, Sunnyvale, CA). The standard curve is established using 4-parameter analysis, and
sample values are determined using SOFTmax Pro 3.1.2 software (Molecular Devices).

[0150] The percentage of inhibition of c-Met tyrosine phosphorylation is set at the average of HGF treatment without
c-Met antibody addition (0% inhibition), and 100% inhibition is set at the average of sodium azide treatment (no HGF or
c-Met antibody treatment).

[0151] Table 9 shows the average of triplicate treatments per experiment for three experiments with standard errors.
The data demonstrate that five of six c-Met antibodies of the present invention significantly inhibit HGF-induced tyrosine
phosphorylation of c-Met compared to that of the human IgG2 and IgG4 isotype controls.
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Examples 8

Induction of c-Met Internalization by c-Met Antibodies

[0152] The experiments described in this example employ fluorescence-activated cell sorting (FACS) analysis to
demonstrate that the present c-Met antibodies bind to cell surface c-Met molecules and induce c-Met internalization.
The MKN45 cells employed constitutively express high levels of total c-Met, and exhibit HGF-independent phosphor-
ylation of c-Met as a result of MET gene amplification. c-Met internalization appears to induce c-Met degradation (see
Examples 10 and 19), resulting in inhibition of the c-Met signaling pathway.

[0153] Wells of 6-well tissue culture plates (Costar, #3598) are seeded with 1.5 x 105 human gastric tumor MKN45
cells (Japan Health Sciences Foundation, Health Science Research Resource Bank, #JCRB0254) in 2 mL of culture
medium (RPMI-1640 (Invitrogen, #11835); 10% (v/v) FBS (Invitrogen, #10082); 2 mM L-glutamine (Invitrogen, #25030);
100 U/500mL penicillin G, and 100 p.g/500 mL streptomycin (Invitrogen, #15140)). The plates are incubated for 24 hours
at 37°C under 95% relative humidity and 5% (v/v) CO,. Antibodies are then added to the wells at a final concentration
of 5 wg/mL. After overnight treatment, the culture medium is removed from the wells and replaced with 1 mL of enzyme-
free cell dissociation solution (Chemicon, #S-014-B). The cells are collected into centrifuge tubes after being incubated
for 5 min. at room temperature, and washed once in culture medium followed by one more wash in binding buffer (DPBS
with 1% (w/v) BSA and 0.01% (w/v) sodium azide). Before staining cells, a c-Met antibody that recognizes a different
epitope from the present c-Met antibodies is labeled by using an Alexa Fluor 488 Monoclonal Antibody Labeling Kit
(Molecular Probes, Eugene, OR, #A-20181) according to the supplier’s instructions. 100 p.L of binding buffer containing
2 png/mL of the Alexa Fluor 488-labeled antibody are added to the cells, which are then incubated for 60 min. on ice.
The cells are then washed once with binding buffer and resuspended in DPBS containing 2 wg/mL propidium iodide (to
stain the dead cells). The amount of c-Met molecules remaining on the cell surface is analyzed by FACS analysis, and
10,000 events are acquired for each sample.

[0154] The mean fluorescence intensity on the cell surface reflects the quantity of c-Met molecules that remain on the
cell surface after treatment with c-Met antibodies.

[0155] The data from one representative experiment are shown in Table 10.
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[0156] The data demonstrate that the mean fluorescence intensity on the surface of cells treated with the present c-
Met antibodies is lower than that in cells treated with a corresponding IgG isotype control antibody or migG antibody,
indicating that the present c-Met antibodies induce c-Met internalization. Moreover, the mean fluorescence intensity on
the surface of the cells treated with the present c-Met antibodies is lower than that in cells treated with control agonist
c-Met antibody 5D5. % internalization may be calculated as follows

% internalization = [1- (mean fluorescence of test antibody divided by mean

fluorescence of isotype antibody control)] multiplied by 100].

[0157] The internalization data suggest that the present antibodies induce dimerization of human c-Met. The data in
Examples 9.and 19 demonstrate that C8- and D11- antibodies also induce degradation, and reduce phosphorylation,
of c-Met.

[0158] Complementary internalization results are obtained by confocal microscopy using fluorescently labeled murine
C8 antibody in MKN45 and Caki-1 cells.

[0159] Using C8-H241, C8-6, C8-co-16, and murine D11 antibodies, similar internalization results are obtained in
cynomolgous monkey NIH3T3 cells transfected with nucleic acid encoding cynomolgus monkey c-Met.

[0160] CB8-H241,C8-6,C8-co-16,andoptD11 antibodies also induce internalization of c-Metin NIH3T3 cells transfected
with nucleic acid encoding human c-Met kinase domain mutation M1149T. Antibodies C8-H241, C8-6, C8-co-16, and
murine D11 also induce internalization of c-Metin non-small cell lung cancer H 1437 cells containing c-Met juxtamembrane
domain mutation R988C. Both mutations cause gain-of function constitutive activation of the c-Met.

Example 9

Antibody Inhibition of Ligand-Independent Tumor Cell Proliferation In Vitro

[0161] The inhibition of tumor cell growth in vitro by c-Met antibodies in HGF-independent MKN45 cells in the absence
of HGF ligand is examined in this assay.

[0162] c-Met and isotype control antibodies are diluted with culture medium (RPMI-1640 (Invitrogen, #11835), 10%
(v/iV) FBS, 2 mM L-glutamine (Invitrogen, #25030), 100 U/500mL penicillin G, and 100 ng/500 mL streptomycin (Invitrogen,
#15140)) to achieve 2X the final concentrations indicated in Table 11, and 50 pL of the 2X antibody solutions are added
to each well of 96-well tissue culture plates (PerkinEImer#1450-517). MKN45 cells (Japan Health Sciences Foundation,
Health Science Research Resource Bank, #JCRB0254) are maintained in the medium indicated above, and are resus-
pended to 1x105 cells/mL in the same medium. 50 L of this MKN45 resuspension are added to each well to achieve
5x103 cells/well. The plates are then incubated for 48 hours at 37°C under 95% relative humidity and 5% (v/v) CO,. For
the last six hours of the culture, the cells are pulsed with 3H-thymidine (MP Biomedicals, Solon, OH #24066) at 1 p.ciiwell
at 37°C, 95% relative humidity, 5% (v/v) CO,. The medium is then removed and the cells are washed once with DPBS.
After this, 200 pL of Optiphase Supermix (PerkinElmer, #1200-439) are added to each well. The plates are sealed and
incubated for at least one hour at room temperature. 3H-thymidine incorporated in the cells is counted for one min. using
a scintillation counter.

[0163] The data from one representative experiment are shown in Table 11.
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[0164] These data demonstrate that various C8- and D11- c-Met antibodies of the present invention inhibit HGF-

independent MKN45 cell proliferation as evidenced by a reduction in 3H-thymidine incorporation. Similar results are
obtained in SNU5 and NUGC-4 tumor cells, which each exhibit constitutive overexpression and Phosphorylation of c-Met.

Example 10

Reduction of Phosphorylated and Total c-Met, and Lack of Shedding of c-Met Extracellular Domain, in Response
to c-Met Antibodies

[0165] This example investigates whether treatment of MKN45 cells with c-Met antibodies of the present invention
results in reduction of phosphorylated c-Met (p-Met) and total c-Met. In addition, this assay is used to determine if c-Met
antibody treatment induces the shedding of c-Met ECD into MKN45-conditioned medium.

[0166] c-Met and isotype control antibodies are diluted with culture medium (RPMI-1640 (Invitrogen, #11835), 10%
(v/v) FBS (Invitrogen, #10082), 2 mM L-glutamine (Invitrogen, #25030), 100 U/500mL penicillin G, and 100 png/500 mL
streptomycin (Invitrogen, #15140)) to achieve 2X the final concentrations indicated in Table 12, and 50 pL of the 2X
antibody solutions are added to each well of 96-well tissue culture plates (Costar, #3596). MKN45 cells (Japan Health
Sciences Foundation, Health Science Research Resource Bank, #JCRB0254) are maintained in the medium indicated
above and are resuspended to 1x105 cells/mL in the same medium. 50 uL of this MKN45 resuspension are added to
each well to achieve 5x103 cells/well. The plates are then incubated for 24 hours at 37°C under 95% relative humidity
and 5% (v/v) CO,, and cell lysates are prepared as described in Example 7. In addition, the conditioned medium from
each treatment is collected for c-Met-ECD quantitation. p-Met and total c-Met levels in the cell lysates are determined
by ELISA, and normalized to lysate protein concentration (as determined by BCA, Pierce #23225).

Phosphorylated c-Met

[0167] Phosphorylation of c-Met at tyrosine residues 1230, 1234, and 1235 is determined as described in Example 7.

Total c-Met and c-Met ECD Shedding

[0168] Forthe totalc-Metand c-Met ECD ELISAs, a c-Met capture antibody is diluted in coating buffer (BioFX, Glendora,
CA, COAT-1000-01) to 2 pg/mL. 110 pL of the diluted antibody are added per well to ELISA plates (Greiner Bio-One,
Monroe, NC, #655081) and the plates are incubated overnight at 4°C. The wells are aspirated, washed twice with TBS-
T, and then blocked with 200 pL of blocking buffer (TBS-T plus 2% (w/v) BSA) for 1 hour at room temperature. The
plates are then washed twice with TBS-T. Next, MKN45 cell lysates, MKN45 conditioned medium, or c-Met extracellular
domain (ECD) (SEQ ID NO:75) (as a standard), are added, and the plates are incubated for 2 hours at room temperature.
The plates are then washed four times with TBS-T. 100 .l of 0.5 ng/mL of a biotinylated second c-Met antibody (Mab
5D5) that binds a different c-Met epitope from the capture antibody diluted in blocking buffer are then added to each
well, and the plates are incubated for 2 hours at room temperature. Next, the plates are washed four times with TBS-T.
100 plL of 1/12,000 diluted peroxidase-conjugated streptavidin (Jackson ImmunoResearch Laboratories, West Grove,
PA, #016-030-084) in blocking buffer are then added, and the mixture is incubated for 1 hour at room temperature. The
plates are then washed six times with TBS-T. 100 pL of 3,3’,5,5-tetramethylbenzidine solution (BioF X, #TMBW-1000-01)
are added to each well, followed by the addition of 100 pL stop solution (BioFX, #LSTP-1000-01). The plates are read
at 450 nm with a 570 nm correction using a SpectraMax 190 plate reader (Molecular Devices, Sunnyvale, CA). The
standard curve is established using 4-parameter analysis, and sample values are determined using SOFTmax Pro 3.1.2
software (Molecular Devices).

[0169] As shown in Table 12, the p-Met and total c-Met ELISA data reveal that Mab C8-H241 treatment maximally
reduces p-Met by 77% and total c-Met by approximately 67%. D11-8B8 treatment maximally reduces p-Met by approx-
imately 75% and total c-Met by 63%.

[0170] As noted in Example 8, these data demonstrate that C8- and D11- antibodies induce c-Met degradation and
reduce phosphorylation of c-Met.

[0171] The datain Table 12 also indicate that treatment with C8-H241 and D11-8B8 c-Met antibodies does not induce
cleavage and shedding of the c-Met ECD.
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Table 12
Effect of C8- and D11- Antibodies on Phosphorylated c-Met, Total c-Met, and Shedding of c-Met Extracellular
Domain in MKN45 Cell Lysates and Conditioned Medium
Percent Inhibition of MKN45 Phosphorylated c-Met
C8-H241 higG4 D11-8B8 hlgG2
Mab
Dose
(ng/mL) ave stdev ave stdev ave stdev ave stdev
10000 77.0 2.4 -2.1 10.9 74.8 34 14.0 7.1
1000 741 1.3 1.1 9.7 72.8 2.0 -4.6 10.9
100 71.7 25 13.4 13.3 69.1 3.7 -7.6 244
10 42.3 3.0 5.8 11.3 37.6 55 6.1 11.0
ave stdev
untreated 0.0 8.0
Percent Inhibition of MKN45 Total c-Met
C8-H241 higG4 D11-8B8 hgG2
Mab
Dose
(ng/mL) ave stdev ave stdev ave stdev ave stdev
10000 63.1 1.6 -23.7 4.1 63.0 7.0 14.1 9.1
1000 66.7 4.3 10.4 16.0 62.7 0.6 2.4 22.4
100 61.5 34 -3.7 14.4 62.9 25 7.3 9.1
10 323 4.9 -3.4 13.5 345 8.4 15.1 7.0
ave stdev
untreated 0.0 25.9
Level of c-Met ECD in MKN45-Conditioned Medium (ng/mL)
C8-H241 higG4 D11-8B8 higG2
Mab
Dose
(ng/mL) ave stdev ave stdev ave stdev ave stdev
10000 5.1 0.5 7.4 0.7 6.2 0.2 7.0 0.1
1000 6.1 0.8 7.6 04 7.2 0.5 7.2 0.5
100 5.4 0.4 7.6 0.8 6.9 1.6 7.2 0.6
10 6.6 0.2 8.4 1.1 6.2 0.4 7.2 0.1
ave stdev
untreated 8.3 1.0
Example 11

Agonist Activity of Antibodies in Caki-1. Tumor Cells in the Absence of HGF

[0172] Caki-1 renal carcinoma cells proliferate in response to HGF. The activation of c-Met in Caki-1 cells by c-Met
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antibodies in the absence of HGF is examined in this example to assess the agonist activity of c-Met antibodies of the
present invention.

[0173] Wells of 96-well tissue culture plates are seeded with 5,000 human kidney clear cell carcinoma Caki-1 cells
(ATCC, #HTB-46) in McCoy’s 5A culture medium (Invitrogen, #16600) supplemented with 10% (v/v) FBS, 2 mM L-
glutamine (Invitrogen, #25030), 100 U/500mL penicillin G and 100 p.g/500 mL streptomycin (Invitrogen, #15140). After
culture for 24 hours, cells are starved in low serum me1dium (0.5% (v/v) FBS) for another 24 hours. The cells are then
cultured in the presence of anti-c-Met and control antibodies in low serum medium at final concentrations as indicated
in Table 13 for 24 hours at 37°C, 95% relative humidity, 5% (v/v) CO,. For the last six hours of the culture, the cells are
pulsed with 3H-thymidine (MP Biomedicals, Solon, OH #24066) at 1 wci/well at 37°C, 95% relative humidity, 5% (v/v)
CO,. Next, the medium is removed and the cells are washed once with DPBS. After this, 200 pL of Optiphase Supermix
(PerkinElmer, #1200-439) are added to each well. The plates are then sealed and incubated for at least one hour at
room temperature. 3H-thymidine incorporated in the cells is counted for one min. using a scintillation counter.

[0174] The data from one representative experiment are shown in Table 13.
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[0175] These data demonstrate that c-Met antibodies C8-H241, C8-6, C8-co-16, and D11-8B8 do not significantly
increase the uptake of thymidine-[methyl-3H] in Caki-1 cells compared to that of the IgG isotype controls. D11-C27G3
and D11-S17Y exhibit a low, variable, but statistically significant stimulation of thymidine-[methyl-3H] uptake in Caki-1
cells compared to that of the IgG isotype control. The control c-Met agonist antibody 5D5 induces stronger thymidine-[me-
thyl-3H] uptake than that of the present c-Met antibodies in Caki-1 cells under the same experimental conditions.

Examples 12

Agonist Activity of Antibodies in Primary Human Hepatocytes in the Absence of HGF

[0176] The agonist activity of the present c-Met antibodies is further assessed in primary human hepatocytes (PHH),
which are HGF-responsive, in the absence of-HGF.

[0177] Cryopreserved, plateable PHH cells (KQG Celsis, Chicago, IL, RD#00002) are thawed at 37°C and resuspended
to 175,000 cells/mL in InViroGRO CP medium (Celsis, #299029) with torpedo antibiotic mix (Celsis, #299000). 0.2 mL
of resuspended PHH cells are added per well to collagen | coated 96-well microtiter plates (BD, Franklin Lakes, NJ,
#354407) at 35,000 cells/well, and the cells are incubated for 24 hours at 37°C, 5% (v/v) CO,. The culture medium is
then aspirated and 150 pL of InVitroGRO HI medium (Celsis, #Z99009) with torpedo antibiotic mix plus 0.1% (w/v) BSA
are added per well, plus 50 pL of c-Met and control antibodies in a final concentration range of 10 ng/mL to 0.0032
wg/mL, or HGF at a final concentration of 200 ng/mL, in InVitroGRO HI medium with torpedo antibiotic mix plus 0.1%
(w/v) BSA. Cells are incubated for 48 hours at 37°C, 5% (v/v) CO,, and 10 pL of 0.1 mCi thymidine-[methyl-3H}/mL (MP
Biomedicals, Solon, OH, #24066) are added per well for the last 6 hours of incubation. Assay plates are frozen at -70°C,
thawed at 37°C, and harvested onto UniFilter-96, GF/C plates (Perkin ElImer, Waltham, MA, #6005174) using a Filtermate
Harvester (Perkin Elmer). The UniFilter plates are dried, 20 pL of Microscint 0 scintillant (Perkin EImer, #6013611) are
added per well, and plates are counted on a 1450 Microbeta liquid scintillation counter (Perkin Elmer).

[0178] Table 14 shows the average of triplicate treatments with standard deviations, and is representative of three
repeat experiments.

36



EP 2 358 755 B1

6'¢c8 1’619 pajesjun
o'eel 17629 Juw/bu 00Z 49H
ASp)S ane
0'€L 0649 o'evy 1’885 98, 096G 0'¢8 0109 8'L8 0'1L8S 8¢ 1919 |ouood adAjos LOb|W
L'6. 1’908 L'G. £'8v8 vy 0'6L8 V6l 1WA YA 8'¢ce 0'geL V2. €'LY9 |ojuod adAjosi OBy
€08 1’661 L'1G £'8v. 0’19 0'9¢c8 99l L2 L' L'ev9 7'6¢ 0089 louoo adAjosi Zo6ly
€G6.L 1'le8 L'vZce  €9LLL Lot L'0cee L'¢6C  L'€9.¢ 1'/8C¢ €¢Cley 6'6G 0'8.6% Lobjw eds
L'ey £9¢el 6'60L 1691 ¥'8v £'¢6. Vil 1’108 0'.0L €768 €16 £'cvol 23] 9-80
2's8 1'8¢8 gch 1'S12 9¢lL €292 gee 0049 7’88 0'¢ces 0'9¢ 0'Cs6 yO0 91-00-89
G'G9 0'G29 [AVA> 0'0€9 0'LL €699 L'el €189 8'L8 €oLL 0’19 0129 796 LYZH-80
Llel €92 WA 1’616 L'cel  L'8Svl €8ve O0'LL6lL L'ell  0996¢ 2v6s  0'GSle [4318] ALLS-LLA
0'cc 1269 €60l 0768 9'lel  gescl 8'66L  0'¢S.L v'evy  0v.i8L 0'LLL  L'GPle Zo6| £€91¢0-11a
G'L9 0'LL9 8'G¢ €6l €88l %'CCLL v'ceec  0ledl €0clk 0/L2vl L'ovl  L'€0l) [43]¢] 84d8-L1d
Aop}s  obelane Aop}s  obelsne Aop}s  obelane Aop)s  obelane Aop}s  obelsne Aop)s  obelene adAjosi  juswiealy qy
w/Br Z€00'0 Jw/B 9L0'0 Jw/Br 800 w/Br 0 w/Br z lw/B o}
's8s0(

49H o 9ouasqy ayj ul sajhoojedsy uewny Arewld ul uonjeiodiodou] sulpiwAy | -He UO S9IpOqiIuY -L L[ PUE -@D SNOLIEA JO Jo94T

10
15

20

vl alqel

25

(3
el

35

40
45

50

55

37



10

15

20

25

30

35

40

45

50

55

EP 2 358 755 B1

[0179] The data demonstrate that compared with the IgG isotype controls, present c-Met antibodies C8-H241 does
not significantly increase thymidine-[methyl-3] uptake in PHH cells; C8-6, C8-co-16, D11-8B8, D11-C27G3, and D11-
S17Y exhibit a low, variable, but statistically significant stimulation of thymidine-[methyl-3H] uptake. However, the agonist
activity of the present c-Met antibodies is significantly lower than that of the 5D5 control c-Met antibody. Agonist antibody
5D5 stimulates PHH proliferation in a dose-dependent manner, with a 5-fold increase at a concentration of 3 p/mL. At
200 pg/mL, HGF stimulates a 5-fold increase in 3H-thymidine uptake. Mab C8-H241 does not induce proliferation even
when used at 10 pg/mL.

[0180] Similar results are obtained in human renal epithelial HK2 cells, which also proliferate in response to HGF
stimulation.

Example 13

Effect of Antibodies on Tubular Morphogenesis in HepG2 Cells in the Absence of HGF

[0181] HGF induces tubular morphologenic changes in HepG2 cells grown in Matrigel™ (Becton-Dickinson, #354234),
an extracellular matrix material containing components of the basement membrane. In this experiment, the HGF-like
agonist activity of antibodies of the present invention in inducing tubular morphologenic changes in HepG2 cells is
assessed.

[0182] HepG2 cells (ATCC, #HB-8065) are cultured in DMEM supplemented with 10% FBS. 100 L of a Matrigel™
solution (Matrigel™, Becton-Dickinson) diluted in Opi-MEMI (Invitrogen, #31985) supplemented with 10% (v/v) FBS, 2
mM L-glutamine (Invitrogen, #25030), 100 U/500mL penicillin G and 100 png/500 mL streptomycin (Invitrogen, #15140)
are plated in wells of 96-well tissue culture plates (Costar, #3596). After the Matigel™ solution solidifies, 2000 HepG2
cells in 50 pL of culture medium supplemented with 10% serum are added. Next, c-Met and control antibodies at a final
concentration of 50 pg/mL, or HGF at a final concentration of 50 ng/mL, are added to the cells. The cells are grown for
4 days at 37°C in a humidified atmosphere containing 5% (v/v) CO,. After 4 days, the top medium is removed and
replaced with 50 pL of 1 mg/mL p-lodonitro-tetrazolium violet (Sigma, #18377) in PBS, and the cells are incubated for
another 48 hours under the same conditions. Photographs are taken of the stained 32 mm area, and analyzed using
Image-Pro Plus 6 (Media Cybernetics, Inc., MD).

[0183] The data from one representative experiment, for antibodies at 50 ng/mL, are shown in Table 15.

Table 15

Effect of C8- Antibodies on Tubular Morphogenesis in HepG2 Cells

Antibody (50p.g/ml higG4 C8-H241 C8-co16 C8-6 | migG | 5D5 | NGF (50ng/ml)

Tubular Morphogenesis | no stimulation | no stimulation | no stimulation 1.2 1.2 4.9 5.4

Agonist activity

(fold stimulation)

[0184] These data demonstrate that HGF and control agonist antibody 5D5 induce approximately 5-fold tubular mor-
phologenic changes in HepG2 cells as compared to the isotype control. In contrast, present c-Met antibodies C8-H241
and C8-co16 do not induce significant tubular morphologenic changes in HepG2 cells under the same conditions, while
c-Met antibody C8-6 induces only a low level of stimulation.

[0185] Similar results are obtained with Mab D11-8-B8.

Example 14

Effect of Antibodies on Cell Motility: DU145 Scatter Assay and H441 Cell Scratch Assay

[0186] Upon stimulation with HGF, DU145 prostate cancer cells dissociate from each other and H441 cells fill in a
scratch made in a confluent cell layer. H441 cells exhibit a high level of c-Met expression and constitutive phosphorylation
of this receptor, but are still HGF-responsive. The following experiments assess the agonist effect of antibodies of the
present invention on cell motility in a scatter assay and a scratch assay.
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DU145 Cell Scatter Assay

[0187] DU 145 cells (ATCC, # HTB-81) grown in MEM medium (Invitrogen, #11095) + 10% FBS (Invitrogen, #10082)
at 37°C under 5% (v/v) CO, are plated at 2 x 103 cells/well in 70 wL volume in black ViewPlate 96-well plates (Perkin
Elmer, Waltham, MA, #6005182) and incubated overnight at 37°C under 5% (v/v) CO,. c-Met and control antibodies
are diluted in the cell culture medium and added at a final concentration of 20 pg/mL, and HGF is added at a final
concentration of 20 ng/mL, each in 30 pL volume with twelve replicates, and incubated for 48 hours at 37°C under 5%
(v/iv) CO, The medium is then aspirated and cells are fixed in 2% formaldehyde for 15 min. at room temperature. Wells
are washed three times with PBS, and 50 pL of 5 U/mL Alexa Fluor 488 phalloidin (Invitrogen, #A12379) are added for
30 min. at room temperature. Wells are washed three times with PBS, and 50 p.L of 15 uM propidium iodide (Invitrogen,
#P3566) are added. The plate is subsequently read on an Acumen Explorer™ laser-scanning fluorescence microplate
cytometer (TTP Labtech Ltd, Cambridge, MA) using Jockyss software in order to determine the percent of DU145 cells
in colonies.

[0188] The results are shown in Table 16.
Table 16
Effect of C8- and D11- Antibodies on DU145 Cell Scattering
Percent of DU145 Cells in Colonies
C8-H241 C8-6 C8-co-16 hilgG4 | D11-8B8 higG2 5D5 HGF Untreated

Average 2413 23.29 23.69 24.41 25.57 25.67 14.45 8.15 26.53

Std. Dev. 3.35 1.37 2.30 2.02 1.98 3.13 0.34 1.23 2.44
[0189] The data demonstrate that agonist c-Met Mab 5D5 and HGF, but not c-Met Mabs C8-H241, C8-co-16, C8-6,

or D11-8B8, significantly stimulate DU145 cell scattering/motility.

H441 Cell Scratch Assay

[0190] For the H441 Scratch assay, H441 cells (ATCC, # HTB-174) are grown in RPM1-1640 (Invitrogen, #11835);
10% (v/v) FBS (Invitrogen, #10082); 2 mM L-glutamine (Invitrogen, #25030); 100 U/500mL penicillin G, and 100 n.g/500
mL streptomycin (Invitrogen, # 15140)), and seeded at 1 x 106 cells/2mL/well in wells of 6-well tissue culture plates
(Costar, #3598) in the culture medium. The plates are incubated for 3 days under 95% relative humidity and 5% (v/v)
CO,. The medium is then aspirated, and the cells are starved in low serum medium (0.5% (v/v) FBS in RPMI medium)
for 16 hours. The confluent cell layers on the bottom of the wells are scratched with 5 mL pipette tips in the middle of
each well, and floating cells are aspirated. The remaining cells are washed 1X with low serum medium. Low serum
medium is added, and the scratched areas are imaged using a bright field microscope with a 4X objective. These gaps
are defined as Gaps at 0 hours.

[0191] The testing antibodies are added to the cells at a final concentration of 10 pug/mL, followed by incubation at
37°C under 5% CO, (v/v) for 16 hours. HGF is tested at a final concentration of 200 ng/mL. Each treatment group is
tested at least in duplicate wells. The scratched areas are imaged again using a bright field microscope at 16 hours.
These gaps are defined as Gaps at 16 hours.

[0192] The effect ofc-Met antibodies or HGF on the movement of H441 cells to fill the gaps are calculated as follows:

Average percentage change =

Treatment group (Gap at 0 hour — Gap at 16 hours)

x 100

'Average medium group (Gap at 0 hour — Gap at 16 hours)

[0193] The results are shown in Table 17.
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Table 17
Effect of C8- antibodies in H441 Scratch Assay
Antibody (10 pg/mL) Avg. % St. Dev.
Medium 100 7
hlgG4 98 9
C8-H241 98 9
C8-6 102 4
mlgG1 98 18
Mab 5D5 244 4
HGF (200 ng/mL) 364 9

[0194] The data demonstrate that agonist c-Met Mab 5D5 and HGF stimulate movement of H441 cells/filling in of the
scratched areas. Under the same conditions, c-Met Mabs C8-H241 and C8-6 do not stimulate H441 cell motility.

Example 15

Effect of c-Met Antibodies on HepG2 Cell Invasiveness

[0195] HGF and agonist c-Met antibodies stimulate invasion of c-Met bearing cells. This example examines the agonist
activity of the present c-Met antibodies in a cell invasion assay employing HepG2 cells, which are HGF-responsive in
an invasion assay.

[0196] HepG2 cells (ATCC, #H-8065) are starved overnight in serum-free MEM medium (Invitrogen, #11095) and
then 5 x 104 cells in a total volume of 500 pL are added to each well of the top chamber of a matrigel invasion chamber
(BD, Franklin Lakes, NJ, #354483), with the bottom chamber containing antibodies in a total volume of 750 pL of serum-
free medium at a concentration of 10 wg/mL, or HGF at 50 ng/mL in serum-free medium, followed by incubation for forty-
eight hours at 3.7°C under 5% (v/v) CO,. Non-invading cells are removed from the top chamber with a swab, followed
by membrane fixation with 95% ethanol and staining with 0.2% (w/v) crystal violet. After washing and drying, the number
of invading cells is counted using Image-Pro Plus 6 Manual Tag (Media Cybernetics, Inc., MD) software analysis of
photographs taken of stained cells with a 2.5X objective.

[0197] The results are summarized in Table 18.

Table 18
Effect of C8-, C8, and D11 Antibodies on HepG2 Cell Invasiveness
Average Cell Number Per 2.5x Field
Antibody Concentration HGF
higG4 (n.g/mL) C8-H241 | C8 | migG1 | optD11 | 5D5 (50 Medium
ng/mL)
10.00 55 35 4.3 5.5 19.8 85.0 509.5 35
Std.
Err.
05 0.9 1.3 0.5 41 20.4 4.5 05

[0198] The data demonstrate that agonist c-Met Mab 5D5 and HGF, but not c-Met Mabs C8-H241 and (murine) C8,
stimulate HepG2 invasion. Murine c-Met Mab optD11 weakly induces HepG2 cell invasion.
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Example 16

C8- and D11- Antibodies Do Not Protect Caki-1 Cells

from Staurosprorine-Induced Apoptosis

[0199] HGF and agonist c-Met antibodies protect cells from staurosporine-induced cell death. This example examines
the agonist activity of c-Met antibodies of the present invention in a staurosporine-induced apoptosis assay employing
HGF-responsive Caki-1 cells.

[0200] Caki-1 cells (ATCC, #HTB-46) are grown as described in Example 11, seeded at 1 x 104 cells/well in 96 well
plates (Costar, #3596) in culture medium, and pre-treated with antibodies (diluted from 30000 ng/mL to 3 ng/mL in the
cell culture medium), or HGF (diluted from 225 ng/mL to 0.02 ng/mL), for one hour followed by treatment with 0.1 pM
staurosporine (final concentration) for forty-eight hours at 37° C. The medium is aspirated and the cells are lysed for 30
min. with 0.2 mL of the lysis buffer component of the Cell Death Detection ELISA kit (Roche Applied Science, Indianapolis,
IN, #11774425001). This kit utilizes 20 pL of each lysate to measure cell death by detection of cytoplasmic histone-
associated DNA fragments as determined by the absorption at 450 nm. A higher optical density at 450 nm indicates
greater apoptosis.

[0201] The results shown in Table 19 demonstrate that HGF, but not c-Met Mabs C8-H241, C8-6, and D11-8B8,
protects Caki-1 cells from staurosporine-induced apoptosis.

Table 19
Effect of c-Met Antibodies on Staurosporine-Induced Apoptosis in Caki-1 Cells
Average A450 nm
Antibody dose (ng/mL)
higG4 | C8-H241 | C8-6 HGF hlgG2 | D11-8B8 | Medium | STS*
3 0.95 0.83 1.09 | 0.97 (0.02 ng/mL) | 0.95 1.02 0.24 0.87
30 0.98 0.84 1.02 |1 0.93(0.23 ng/mL) | 0.91 0.91
300 0.87 0.86 0.97 [0.73(2.25ng/mL) | 0.95 0.81
3000 0.98 0.85 0.92 | 0.58(22.5ng/mL) | 0.95 0.91
30000 0.91 0.90 0.96 | 0.45 (225 ng/mL) | 0.94 0.87
STDErr
3 0.03 0.02 0.19 0.02 0.07 0.01 0.01 0.03
30 0.03 0.01 0.14 0.06 0.00 0.11
300 0.10 0.03 0.06 0.03 0.02 0.02
3000 0.04 0.01 0.12 0.01 0.06 0.02
30000 0.00 0.01 0.13 0.06 0.04 0.03
*STS: Staurosporine

Example 17

Effect of C8- Antibodies on Angiogenesis

[0202] HGF and agonist c-Met antibodies stimulate angiogenesis. c-Met antibodies of the present invention are eval-
uated for this functional agonist property in the ADSC/ECFC co-culture tube formation assay. Adipose-derived stem
cells (ADSC) express HGF; endothelial colony forming cells (ECFC) form tubes in response to stimulation by HGF.

[0203] ADCS (Lonza, Allendale, NJ, # PCT-5006) are dissociated, resuspended in basal medium (MCDB-131 medium
(Sigma, St. Louis, MO #M8537)) + 30 ng/mL L-ascorbic acid 2-phosphate (Sigma #A8960), 1 wM dexamethasone
(Sigma #D4902), 50 pg/mL tobramycin (Sigma #T4014), 10 ng/mL Cell Prime r-transferrin AF (Millipore #9701) + 10
wg/mL Nucellin (Lilly human recombinant insulin)), plated at 4 x 104 cells/well in 96-well plates, and incubated overnight
at 37°C under 5% (v/v) CO,. The medium is aspirated and 500 ug/mL sodium heparin (Sigma, #H43393) are added in
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basal medium at 100 pL/well; the cells are then incubated for 1 hour at 37°C. The wells are aspirated, washed once
with 100 pL basal medium, and ECFC are added as follows: ECFC

[0204] (EndGenitor Technologies, Inc., Indianapolis, IN #EGT-ECFC100506) are dissociated, washed in basal medi-
um, resuspended in basal medium, and added at 4 x 103 cells/well on top of ADSC in 96-well plates. After 4 hours
incubation at 37°C, HGF and antibodies are diluted in the cell culture medium and added to separate wells at the following
final concentrations: HGF:100 ng/mL; antibodies: 10 pg/mL. The HGF antibody (R&D Systems #AB-294-NA) is also
added at 10 ng/mL final concentration. The cells are incubated for an additional 4 days at 37°C. The wells are aspirated,
and 100 pL/well of 1% paraformaldehyde are added, followed by incubation for 20-30 min. Cells are washed three times
with PBS-BSA (0.1% BSA, Invitrogen #15260-037) and treated with 50 pL of 1 wg/mL anti-human CD31 antibody (R&D
Systems, #AF806) for 1 hour at 37°C or overnight at 4°C. Cells are washed twice with PBS-BSA and treated with 50 pL
of 4 pg/mL anti-sheep IgG AlexaFluor488 conjugate (Invitrogen, #A11015) for 1 hour at room temperature. Cells are
washed twice with PBS-BSA and stained with 100 pL of Hoechst3342 dye and read on a Cellomics ArrayScan (Thermo
Fisher Scientific, Waltham, MA). vHCS View Version 1.4.6 software is used to determine total tube areas, which are
used to evaluate the effect of the various antibodies and HGF on stimulation of angiogenesis.

[0205] The results are shown in Table 20.

Table 20
Effect of C8- Antibodies on Tube Formation in ECFC Cells

Total Tube Area

Basal Medium hlgG4 C8-H241 C8-6 mligG1 5D5 HGF Ab HGF
Avg. 67753.3 90134.3 22979.7 65224.0 | 125538. 3 | 147237.3 | 22824.3 | 212104.7
Std. Dev. 24221.6 177411 604.9 18275.9 34702.4 18748.1 6586.0 16588.5
[0206] The results demonstrate that C8-H241 and C8-6 do not stimulate tube formation compared to the medium or

their corresponding isotype control antibodies, whereas HGF and agonist Mab 5D5 significantly stimulate tube formation.

Example 18

Inhibition of HGF-Independent and HGF-Dependent Tumor Cell Growth in Xenograft Models

[0207] The inhibition of HGF-independent and HGF-dependent tumor cell growth by c-Met antibodies of the present
invention is examined in in vivo assays employing MKN45 cell and U87MG (human glioblastoma) cell mouse xenograft
models, respectively. MKN45 cells constitutively express high levels of c-Met and c-Met phosphorylation in the absence
of HGF. U87MG cells secrete HGF in an autocrine manner, and are HGF-responsive.

[0208] MKN45 cells (Japan Health Sciences Foundation, Health Science Research Resource, #J/CRB0254) are ex-
panded in culture as described in Example 8, trypsinized to single cells, harvested, and resuspended in PBS. Two million
MKN45 cells in PBS are injected subcutaneously into the rear flank of athymic nude mice (Harlan, Indianapolis, IN). c-
Met antibodies and corresponding IgG2 and IgG4 antibodies are diluted in PBS, pH 7.2, and administered on a weekly
basis by intravenous injection starting from 3 or 7 days after tumor cell implantation at 1, 5, or 20 mg/mL. Inhibition of
tumor cell growth is determined by three dimensional caliper measurement of tumor volumes twice weekly during the
course of treatment. Body weight is measured as a general measurement of toxicity.

[0209] US87MG cells (ATCC, #HTB-14) are grown in MEM (Invitrogen, #11095) at 37°C, expanded in culture, trypsinized
to single cells, harvested, and resuspended in PBS (Invitrogen, # 14190). Five million cells are injected subcutaneously
into the rear flank of athymic nude mice (Harlan, Indianapolis, IN). c-Met antibodies are diluted in PBS, and administered
on a weekly basis by intravenous injection at the doses indicated in Table 22 starting 7 days after tumor cell implantation.
Control IgG4 antibody is administered at 10 mg/kg. Inhibition of tumor cell growth is determined by three dimensional
caliper measurement of tumor volumes twice weekly during the course of treatment. Body weight is measured as a
general measurement of toxicity.

[0210] The anti-tumor efficacy of four antibodies, D11-8B8, C8-H241, C8-6, and C8-Co-16 in the MKN45 cell xenograft
model is summarized in Table 21. "Maximum % Inhibition" represents the percent inhibition of tumor growth compared
to treatment with corresponding control antibody (0% inhibition).

[0211] When dosed at 5 mg/kg or 20 mg/kg, all four c-Met antibodies produce significant inhibition of MKN45 tumor
cell growth as compared to their corresponding IgG isotype controls.
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Table 21
Effect of C8- and D11- Antibodies On HGF-Independent MKN45 Tumor Growth In Vivo

Antibody Dose level (mg/kg) [ Maximum % Inhibition p value
D11-8B8 5 53 p<0.05
20 56 p<0.01

C8-H241 1 39 NS
5 63 p<0.01
20 51 p<0.05
C8-6 1 60 p<0.001
5 59 p<0.01
20 73 p<0.001

C8-Co-16 1 36 NS
5 60 p<0.001
20 85 p<0.001

[0212] A dose-dependent inhibition of tumor cell growth by C8-H241 is also observed in the HGF-dependent US7MG
cell xenograft model, as summarized in Table 22. "Maximum % Inhibition" represents the percent inhibition of tumor
growth compared to treatment with corresponding IgG4 control antibody (0% inhibition).

Table 22
Effect of C8-H:241 Antibody On HGF-Depdendent U87MG Tumor Growth In Vivo

Antibody Dose level (mg/kg) | Maximum % Inhibition p value
C8-H241 0.1 452 NS

C8-H241 0.3 86.8 p<0.001
C8-H241 1 91.9 p<0.001
C8-H241 3 91 p<0.001
C8-H241 10 94.8 p<0.001

[0213] At 5 and 20 mg/kg, C8-H241 antibody also inhibits H441 non-small cell lung cancer xenograft tumor growth
58% and 60%, respectively. H441 cells exhibit a high level of c-Met expression and constitutive phosphorylation of c-
Met, but are still responsive to HGF.

Example 19

Antibody Reduction of Total and Phosphorylated c-Met in MKN45 Xenograft Tumors

[0214] The in vivo activity of c-Met antibody C8-H241 on total c-Met and phosphorylated c-Met in mice bearing MKN45
(HGF-independent) xenograft tumors is investigated in this example. A dose-dependent reduction of both total c-Met
and phosphorylated c-Met (at tyrosine 1349) is observed 24 hours after antibody administration.

[0215] MKN45 cells are expanded in culture as described in Example 8, trypsinized, and harvested. Two million MKN45
cells in PBS are injected subcutaneously into the rear flank of athymic nude mice (Harlan, Indianapolis, IN). c-Met
antibody C8-H241 is diluted in PBS, pH 7.2, and administered by intravenous injection eight days after tumor cell
implantation at 2.5, 5, 10, 20, and 40 mg/kg. Control antibody higG4 is administered at 40 mg/kg. After 24 hours of
treatment, tumors are removed, flash frozen, stored temporarily at-80°C, and lysed in lysis buffer (5 mM ethylenediami-
netetraacetic acid (EDTA), 5 mM ethyleneglycol-bis(b-aminoethyl)-N,N,N’,N’-tetracetic acid (EGTA), 50 mM HEPES, 20
mM sodium pyrophosphate (ThermoFisherScientific, #5390-500), 150 mM NaCl, 20 mM NaF, 1% (v/v) octylphenoxy
polyethoxy ethanol (TRITON®-X 100), complete protease inhibitor, EDTA free (Roche, Basel, Switzerland, # 1836153)
phosphatase inhibitor cocktail | (Sigma #P2850), and phosphatase inhibitor cocktail Il (Sigma #P5726)).
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Total c-Met ELISA

[0216] Forthe total c-Met ELISA, a c-Met capture antibody is diluted in Bup H coating buffer (Thermo Fisher Scientific,
Waltham, MA, #28382) to 2 pg/mL. 100 pL of the diluted antibody is added per well to ELISA plates (ThermoFisherSci-
entific, Waltham, MA #439454), and the plates are incubated overnight at 4°C. The wells are aspirated, washed twice
with TBS-T, and then blocked with 200 L of blocking buffer (TBS-T plus 2% (w/v) BSA) for 1 hour at room temperature.
The plates are washed twice with TBS-T. Next, dilutions of tumor Lysates or c-Met extracellular domain (amino acids
25-932 of SEQ ID NO:75) are added, and the plates are incubated overnight at 4°C. The plates are then washed three
times with TBS-T. 100 pL of 0.5 pg/mL of biotinylated Mab 5D5 (as second c-Met antibody that binds a different c-Met
epitope from the capture antibody) diluted in blocking buffer are then added to each well, and the plates are incubated
for 2 hours at room temperature. Next, the plates are washed three times with TBS-T. 100 pL of 1/10,000 diluted
peroxidase-conjugated streptavidin (Jackson ImmunoResearch Laboratories, West Grove, PA, #016-030-484) in block-
ing buffer are then added, and the mixture is incubated for 1 hour at room temperature. The plates are then washed
three times with TBS-T. 100 pL of 3,3’,5,5'-tetramethylbenzidine solution (BioFX, #TMBW-1000-01) are added to each
well, followed by the addition of 100 uL stop solution (BioFX, #L.STP-1000-01). The plates are read at 450 nm using a
SpectraMax 250 plate reader (Molecular Devices, Sunnyvale, CA) with SOF Tmax Pro 3.1.2 software (Molecular Devices).

Phosphorylated c-Met ELISA

[0217] For the phospho-c-Met ELISA, a c-Met capture antibody is diluted in Bup H coating buffer (Thermo Fisher
Scientific, Waltham, MA, #28382) to 2 ng/mL. 100 pL of the diluted antibody are added per well to ELISA plates (Ther-
moFisherScientific, Waltham, MA #439454), and the plates are incubated overnight at 4°C. The wells are aspirated,
washed twice with TBS-T, and then blocked with 200 pL of blocking buffer (TBS-T plus 2% (w/v) BSA) for 1 hour at
room temperature. The plates are washed twice with TBS-T. Next, MKN45 cell lysates are added, and the plates are
incubated overnight at room temperature. The plates are then washed three times with TBS-T. 100 L of 0.5 pg/mL
anti-pY 1349 c-Met antibody (Cell Signaling Technology, Danvers, Massachusetts, #3121) diluted in blocking buffer are
then added to each well, and the plates are incubated for 2 hours at room temperature. Next, the plates are washed
three times with TBS-T. 100 pL of 1/10,000 diluted peroxidase conjugated anti-rabbit IgG (Jackson ImmunoResearch
Laboratories, West Grove, PA, #111-035-144) in blocking buffer are then added, and the mixture is incubated for 1 hour
at room temperature. The plates are then washed three times with TBS-T. 100 plL of 3,3’,5,5-tetramethylbenzidine
solution (BioFX, #TMBW-1000-01) are added to each well, followed by the addition of 100 pL stop solution (BioFX,
#LSTP-1000-01). The plates are read at 450 nm using a SpectraMax 250 plate reader (Molecular Devices, Sunnyvale,
CA) with SOFTmax Pro 3.1.2 software (Molecular Devices).

[0218] The results are shown in Table 23.

[0219] The data demonstrate that in vivo treatment of MKN45 Xenograft tumors with Mab C8-H241 for 24 hours
maximally reduces total c-Met by approximately 43%, and phosphorylated c-Met by approximately 73%, under these
conditions.

Table 23

Reduction of Total and Phosphorylated c-Met in MKN45 Xenograft Tumors After 24 Hour Treatment with c-
Met antibody C8-H241 In Vivo
Reduction of Total c-Met

% Inhibition C8-H241 higG4
PBS 2.5 mpk 5 mpk 10 mpk 20 mpk 40 mpk 40 mpk
0,
average % -88.51 -8.43 4.26 25.07 42.85 30.62 0.00
inhibition
0,
st.dev. % 62.63 -8.43 36.84 26.88 17.67 35.05 4123
inhibition
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(continued)

Reduction of Phosphorylated c-Met

% Inhibition C8-H241 hlgG4
PBS 2.5 mpk 5 mpk 10 mpk 20 mpk 40 mpk 40 mpk
0,
average % 12.16 22.89 17 56 53.21 67.04 73.42 0.00
inhibition
0,
st. dev. % 23.89 22.89 37.05 9.90 6.58 7.04 48.81
inhibition
mpk: mg/kg

[0220] Amino Acid and Nucleotide Sequences
Light Chain Variable Region Amino Acid Sequences
[0221]

D11-S17Y (SEQ ID NO:1)

EIVLTQSPGTLSLSPGERATLSCSVSSSISSTNLHWYQQKPGQAPRLLIYGTSYLAS
GIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQWSSYPYSFGQGTKLEIK

D11-8B8 (SEQ ID NO:2)

EIVLTQSPGTLSLSPGERATLSCSVSSSISSTNLHWY QQKPGQAPRLLIYGTSYLAS
GIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQWSSYPYSFGQGTKLEIK

D11-C27G3 (SEQ ID NO:3)

EIVLTQSPGTLSLSPGERATLSCSVSSSISSTNLHWYQQKPGQAPRLLIY GTSRLRS
GIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQWSSYPYSFGQGTKLEIK

C8-6 (SEQ ID NO:4)

DIQMTQSPSSLSASVGDRVTITCSVSSSVSSIYLHWY QQKPGKAPKLLIYSTSNLAS
GVPSRFSGSGSGTDFTLTISSLQPEDFATYYCIQYSGYPLTFGGGTKVEIK

C8-H241 (SEQ ID NO:5)

/ D]'QMTQSPSSLSASVGDRVTITCSVSSSVSSIYLHWYQQKPGKAPKLLIYSTSNLAS
GVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQVYSGYPLTFGGGTKVEIK

C8-co-16 (SEQ ID NO:6)

DIQMTQSPSSLSASVGDRVTITCSVSSSVRSIYLHWYQQKPGKAPKLLIYSTSNLA
SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQVYRGYPLTFGGGTKVEIK -
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[0222]

D11-817Y (SEQ ID NO:7)
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GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCACC
CTCTCCTGCAGTGTCAGCTCAAGTATAAGTTCCACCAACTTACACTGGTACCAGCAGAAA
CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGCACATCCTATCTGGCTTCTGGCATCCCA
GACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAG
CCTGAAGATTTTGCAGTGTATTACTGTCAACAGTGGAGTAGTTACCCGTACAGTTTCGGC
CAAGGGACCAAGTTGGAGATCARA

D11-8B8 (SEQ ID NO:8)

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCACC
CTCTCCTGCAGTGTCAGCTCAAGTATAAGTTCCACCAACTTACACTGGTACCAGCAGAAA
CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGCACATCCTACC&GGCTTCTGGCATCCCA
GACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAG
CCTGAAGATTTTGCAGTGTATTACTGTCAACAGTGGAGTAGTTACCCGTACAGTTTCGGC
CAAGGGACCAAGTTGGAGATCAAA

D11-C27G3 (SEQ ID NO:9)

GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCACC
CTCTCCTGCAGTGTCAGCTCAAGTATAAGTTCCACCAACTTACACTGGTACCAGCAGAAA
CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGCACATCCAGACTGAGATCTGGCATCCCA
GACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAG
CCTGAAGATTTTGCAGTGTATTACTGTCAACAGTGGAGTAGTTACCCGTACAGTTTCGGC
CAAGGGACCAAGTTGGAGATCAAA

C8-6 (SEQ ID NO:10)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTTGCAGTGTCAGCTCAAGTGTAAGTTCCATTTACTTGCACTGGTATCAGCAGAAA
CCAGGGAAAGCCCCTAAGCTCCTéATCTATAGCACATCCAACTTGGCTTCTGGAGTCCCA
TCAAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAA

CCTGAAGATTTTGCAACTTACTACTGTATTCAGTACAGTGGTTACCCGCTCACGTTCGGC
GGAGGGACCAAGGTGGAGATCAAA

C8-H241 (SEQ ID NO:11)
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GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTTGCAGTGTCAGCTCAAGTGTAAGTTCCATTTACTTGCACTGGTATCAGCAGAAA
CCAGGGAAAGCCCCTAAGCTCCTGATCTATAGCACATCCAACTTGGCTTCTGGAGTCCCA
TCAAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCAACTTACTACTGTCAGGTGTACAGTGGTTACCCGCTCACGTTCGGC
GGAGGGACCAAGGTGGAGATCAAA

C8-co-16 (SEQ ID NO:12)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTTGCAGTGTCAGCTCAAGTGTACGTTCCATTTACTTGCACTGGTATCAGCAGAAA
CCAGGGAAAGCCCCTAAGCTCCTGATCTATAGCACATCCAACTTGGCTTCTGGAGTCCCA
TCAAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCAACTTACTACTGTCAGGTGTACAGGGGTTACCCGCTCACGTTCGGC
GGAGGGACCAAGGTGGAGATCAAA

Heavy Chain Variable Region Amino Acid Sequences

[0223]

D11-817Y (SEQ ID NO:13)

QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSRYIHWVRQAPGQGLEWMGWIYP
VTGDTYYNEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARGYGAFYYW
GQGTLVTVS

D11-8B8 (SEQ ID NO:14)

QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSRYIHWVRQAPGQGLEWMGWIYP
VTGDTYYIEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARGYGAFFYWG
QGTLVTVS

D11-C27G3 (SEQ ID NO:15)

QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSRYIHWVRQAPGQGLEWMGWIYP
VTGDTYYREPFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARGYGAFYYWG
QGTLVTVS

C8-6 (SEQ ID NO:16)
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QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMHWVRQAPGQGLEWMGRV
NPNRGGTTYNQKFEGRVTMTITDTSTSTAYMELRSLRSDDTAVYYCARTNWLDY
WGQGTTVTVS

C8-H241 (SEQ ID NO:17)

QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMHWVRQAPGQGLEWMGRV
NPNRRGTTYNQKFEGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARANWLDY
WGQGTTVTVS

C8-co-16 (SEQ ID NO:18)

QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMHWVRQAPGQGLEWMGRV
NPYRGSTTYNQKFEGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARANILDYW
GQGTTVTVS

Heavy Chain Variable Region Nucleic Acid Sequences
[0224]

D11-817T (SEQ ID NO:19)

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTC
TCCTGCAAGGCTTCTGGCTACACCTTCACAAGTAGGTATATACACTGGGT GCGACAGGCC
CCTGGACAAGGGCTTGAGTGGATGGGATGGATTTATCCTGTAACTGGTGATACTTACTAC
AACGAGAAGTTCAAGGGCAGAGTCACGATTACCGCGGACAAATCCACGAGCACAGCCTAC
ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGGCTAC
GGAGCTTTTTACTACTGGGGCCAGGGCACCCTGGTCACCGTCTCC

D11-8B8 (SEQ ID NO:20)

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTC
TCCTGCAAGGCTTCTGGCTACACCTTCACAAGTAGGTATATACACTGGGTGCGACAGGCC
CCTGGACAAGGGCTTGAGTGGATGGGATGGATTTATCCTGTAACTGGTGATACTTACTAC
ATCGAGAAGTTCAAGGGCAGAGTCACGATTACCGCGGACAAATCCACGAGCACAGCCTAC
ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCCTGTATTACTGTGCGAGAGGCTAT
GGTGCTTTTTTCTACTGGGGCCAGGGCACCCTGGTCACCGTCTCC

D11-C27G3 (SEQ ID NO:21)
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CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTC

TCCTGCAAGGCTTCTGGCTACACCTTCACAAGTAGGTATATACACTGGGTGCGACAGGCC
5 CCTGGACAAGGGCTTGAGTGGATGGGATGGATTTATCCTGTAACTGGTGATACTTACTAC

AGAGAGCCTTTCAAGGGCAGAGTCACGATTACCGCGGACAAATCCACGAGCACAGCCTAC

ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGGCTAT
10 GGGGCTTTTTACTACTGGGGCCAGGGCACCCTGGTCACCGTCTCC

C8-6 (SEQ ID NO:22)

15 CAGGTTCAGCTGGTGCAGTCTGGTGCTGAGGTGAAGAAGCCTGGTGCCTCAGTGAAGGTC
TCCTGCAAGGCTTCTGGTTACACCTTTACCGACTACTACATGCACTGGGTGCGTCAGGCC
CCTGGTCAAGGTCTTGAGTGGATGGGTCGTGTTAATCCTAACCGGGGTGGTACTACCTAC
AACCAGAAATTCGAGGGCCGTGTCACCATGACCACAGACACATCCACGAGCACAGCCTAC
ATGGAGCTGCGTAGCCTGCGTTCTGACGACACGGCCGTGTATTACTGTGCGCGTACGAAC
TGGCTTGACTACTGGGGCCAGGGCACCACCGTCACCGTCTCC

20

25 C8-H241 (SEQ ID NO:23)

CAGGTTCAGCTGGTGCAGTCTGGTGCTGCGAGGTGAAGAAGCCTGGTGCCTCAGTGAAGGTC
TCCTGCAAGGCTTCTGGTTACACCTTTACCGACTACTACATGCACTGGGTGCGTCAGGCC
CCTGGTCAAGGTCTTGAGTGGATGGGTCGTGTTAATCCTAACCGGAGGGGTACTACCTAC
AACCAGAAATTCGAGGGCCGTGTCACCATGACCACAGACACATCCACGAGCACAGCCTAC
ATGGAGCTGCGTAGCCTGCGTTCTGACGACACGGCCGTGTATTACTGTGCGCGTGCGAAC
TGGCTTGACTACTGGGGCCAGGGCACCACCGTCACCGTCTCC

30

35

C8-co-16 (SEQ ID NO:24)

40
CAGGTTCAGCTGGTGCAGTCTGGTGCTGAGGTGAAGAAGCCTGGTGCCTCAGTGAAGGTC

TCCTGCAAGGCTTCTGGTTACACATTCACTGACTACTACATGCACTGGGTGCGTCAGGCC
CCTGGTCAAGGTCTTGAGTGGATGGGTCGTGTTAATCCTTATCGGGGTAGTACTACCTAC
® AACCAGARAATTCGAGGGCCGTGTCACCATGACCACAGACACATCCACGAGCACAGCCTAC
ATGGAGCTGCGTAGCCTGCGTTCTGACGACACGGCCGTGTATTACTGTGCGCGTGCGAAC

ATTCTTGACTACTGGGGCCAGGGCACCACCGTCACCGTCTCC
50
Complete Light Chain Amino Acid Sequences

55
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D11-S17Y kappa (SEQ ID NO:25) ‘
EIVLTQSPGTLSLSPGERATLSCSVSSSISSTNLHWY QQKPGQAPRLLIYGTSYLAS
GIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQWSSYPYSFGQGTKLEIKRTVAA -
PSVFI'FPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

D11-8B8 kappa (SEQ ID NO:26)

EIVLTQSPGTLSLSPGERATLSCSVSSSISSTNLHWYQQKPGQAPRLLIYGTSYLAS
GIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQWSSYPYSFGQGTKLEIKRTVAA
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

D11-C27G3 kappa (SEQ ID NO:27)

EIVLTQSPGTLSLSPGERATLSCSVSSSISSTNLHWYQQKPGQAPRLLIYGTSRLRS

GIPDRFSG SGSGTDFTLTISRLEPEDFAV.YYCQQWSSYPYSF GQGTKLEIKRTVAA

PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

C8-6 kappa (SEQ ID NO:28)

DIQMTQSPSSLSASVGDRVTITCSVSSSVSSIYLHWYQQKPGKAPKLLIYSTSNLAS
GVPSRFSGSGSGTDFTLTISSLQPEDFATYYCIQYSGYPLTFGGGTKVEIKRTVAAP

‘SVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC :

C8-h241 kappa (SEQ ID NO/29)

DIQMTQSPSSLSASVGDRVTITCSVSSSVSSIYLHWYQQKPGKAPKLLIYSTSNLAS 1"
‘GVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQVYSGYPLTFGGGTKVEIKRTVAA -
PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQD
'SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC o

C8-co-16 kappa (SEQ ID NO:30)
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'DIQMTQSPSSLSASVGDRVTITCSVSSSVRSIYLHWYQQKPGKAPKLLIYSTSNLA -
; SGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQVYRGYPLTFGGGTKVEIKRTVA -
:APSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQ - .
‘DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

Complete Light Chain Nucleic Acid Sequences
[0225]

D11-S17Y LC (SEQ ID NO:31)

.GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCACC -+
CTCTCCTGCAGTGTCAGCTCAAGTATAAGTTCCACCAACTTACACTGGTACCAGCAGARA - .
CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGCACATCCTACCTGGCTTCTGGCATCCCA -
.GACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAG [
.CCTGAAGATTTTGCAGTGTATTACTGTCAACAGTGGAGTAGTTACCCGTACAGTTTCGGC .
CAAGGGACCAAGTTGGAGATCAAACGAACTGTGGCTGCACCATCTGTCTTCATCTTCCCG .
-CCATCTGATGAGCAGT TGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTC -
TATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCC .,
'CAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTG -~
ACGCTGAGCARAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAG ©- -
GGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGC e

D11-8B8 LC (SEQ ID NO:32)

‘GAAATTGTGTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCALC .
CTCTCCTGCAGTGTCAGCTCAAGTATAAGTTCCACCAACTTACACTGGTACCAGCAGAAA |-~
CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGCACATCCTACCTGGCTTCTGGCATCCCA (-
GACAGGTTCAGTGGCAGTGGGTCTGGGACAGACT TCACTCTCACCATCAGCAGACTGGAG -
CCTGAAGATTTTGCAGTGTATTACTGTCAACAGTGGAGTAGTTACCCGTACAGTTTCGGC I
'CAAGGGACCAAGTTGGAGATCAARACGAACTGTGGCTGCACCATCTGTCTTCATCTTCCCG /.
'CCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTC - -

TATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCC
.CAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTG
ACGCTGAGCARAGCAGACTACGAGAAACACARAGTCTACGCCTGCGAAGTCACCCATCAG
GGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGC

D11-C27G3 LC (SEQ ID NO:33)
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GAAATTGTéTTGACGCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAAGAGCCACC
'CTCTCCTGCAGTGTCAGCTCAAGTATAAGTTCCACCAACTTACACTGGTACCAGCAGAAA
CCTGGCCAGGCTCCCAGGCTCCTCATCTATGGCACATCCAGACTGAGATCTGGCATCCCA
GACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTCTCACCATCAGCAGACTGGAG
CCTGAAGATTTTGCAGTGTATTACTGTCAACAGTGGAGTAGTTACCCGTACAGT TTCGGC
CAAGGGACCAAGTTGGAGATCAAACGAACTGTGGCTGCACCATCTGTCTTCATCTTCCCG
CCATCTGATGAGCAGT TGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTC
“PATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCC
"CAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTG
ACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAG
GGCCTGAGCTCGCCCGTCACAAAGAGCTTCARCAGGGGAGAGTGC

C8-6 LC (SEQ ID NO:34)

'GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC
ATCACTTGCAGTGTCAGCTCAAGTGTAAGTTCCATTTACTTGCACTGGTATCAGCAGAAA
CCAGGGAAAGCCCCTAAGCTCCTGATCTATAGCACATCCAACTTGGCTTCTGGAGTCCCA
TCAAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAA
CCTGAAGATTTTGCAACTTACTACTGTATTCAGTACAGTGGTTACCCGCTCACGTTCGGC
GGAGGGACCAAGGTGGAGATCAAACGAACTGTGGCTGCACCATCTGTCTTCATCTTCCCG
CCATCTGATGAGCAGTTGARATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTC
TATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCC
CAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTG
ACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAG
GGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGC

C8-H241 LC (SEQ ID NO:35)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC
. ATCACTTGCAGTGTCAGCTCAAGTGTATCCTCCATTTACTTGCACTGGTATCAGCAGARA.
CCAGGGAAAGCCCCTAAGCTCCTGATCTATAGCACATCCAACTTGGCTTCTGGAGTCCCA
TCAAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAA
'CCTGAAGATTTTGCAACTTACTACTGTCAAGTCTACAGTGGTTACCCGCTCACGTTCGGC
GGAGGGACCAAGGTGGAGATCAAACGAACTGTGGCTGCACCATCTGTCTTCATCTTCCCG
CCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTC
TATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCC
CAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTG
ACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAG
GGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGC

C8-co016 LC (SEQ ID NO:36)

. GACAYCCAGAT'GACCCAGLCI'CCATCCTCCCTGTCTGCATCTGTAGGAGACAGAGTCACC -
'ATCACTTGCAGTGTCAGCTCRAGTGTACGTTCCATTTACTTGCACTGGTATCAGCAGARA .
. CCAGGGAAAGCCCCTAAGCTCCTGATCTATAGCACATCCAACTTGGCTTCTGGAGTCCCA - -
- TCAAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAA -
 CCTGAAGATTTTGCAACTTACTACTGTCAGGTGTACAGGGGTTACCCGCTCACGTTCGGC ©
.. GGAGGGACCAAGGTGGAGATCAAACGAACTGTGGCTGCACCATCTGTCTTCATCTTCCCG - -
- CCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAATAACTTC - - -
" TATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCC . .
- CAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTG . |
. ACGCTGAGCAAAGCAGACTACGAGAAACACARAGTCTACGCCTGCGAAGTCACCCATCAG ...
. GGCCTGAGCTCGCCCGTCACAAAGAGCTTCARCAGGGGAGAGTGC n
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Complete Heavy Chain Amino Acid Sequences

[0226]

D11-S17Y 1gG2 (SEQ ID NO:37)

" QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSRYIHWVRQAPGQGLEWMGWIYP .- -
" VTGDTY YNEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARGYGAFYYW
GQGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGA .

LTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVER
KCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVQFN -
' WYVDGMEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGL © -
- PAPIEKTISK TKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESN .
' GQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT : ey
'QKSLSLSPG -

D11-8B8 IgG2 (SEQ ID NO:38)

- QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSRYTHWVRQAPGQGLEWMGWIYP. - ..
- VIGDTYYIEKFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARGYGAFEYWG -
" QGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGAL "
- TSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERK -
' CCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNW .-
' YVDGMEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLP
:”‘APIEKTISKTKGQPR.BPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGA(j".f:.':f:"'f

' QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQ .
- KSLSLSPG | ' '

D11-C27G3 IgG2 (SEQ ID NO:39)
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" QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSRYIHWVRQAPGQGLEWMGWIYP .
~ VIGDTYYREPFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARGYGAFYYWG
© QGTLVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGAL
_ TSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERK
 CCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNW - - -
- YVDGMEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLP
. APIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNG

 QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQ
- KSLSLSPG | ' o

C8-6 IgG2 (SEQ ID NO:40)

QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMHWVRQAPGQGLEWMGRYV .
NPNRGGTTYNQKFEGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARTNWLDY
WGQGTTVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSG

‘ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVE .
'RKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFN -

WYVDGMEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGL - )

PAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESN

GQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT

‘QKSLSLSPG

C8-H241 IgG2 (SEQ ID NO:41)

‘QVQLVQSGAEVKKPGASVKVSCKASGY TFTDYYMHWVRQAPGQGLEWMGRV .
‘NPNRRGTTYNQKFEGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARANWLDY -

WGQGTTVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSG -

‘ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVE -

RKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFN

WYVDGMEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGL -

PAPIEKTISK TKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESN )
GQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPG |

C8-co-16 IgG2 (SEQ ID NO:42)
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‘QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMHWVRQAPGQGLEWMGRY
NPYRGSTTYNQKFEGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARANILDYW
GQGTTVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGA
LTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVER .

'KCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFN
WYVDGMEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGL
PAPIEKTISK TKGQPREPQVY TLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESN |
GQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYT
QKSLSLSPG | . e

Complete Heavy Chain Nucleic Acid Sequences

D11-S17Y 1gG2 HC (SEQ ID NO:43)

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTC

. TCCTGCAAGGCTTCTGGCTACACCTTCACAAGTAGGTATATACACTGGGTGCGACAGGCC

CCTGGACAAGGGCTTGAGTGGATGGGATGGATT TATCCTGTAACTGGTGATACTTACTAC - .

AACGAGAAGTTCAAGGGCAGAGTCACGATTACCGCGGACAAATCCACGAGCACAGCCTAC .- .

ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGGCTAT

'GGGGCTTTTTACTACTGGGGCCAGGGCACCCTGGTCACCGTCTCCTCCGCCTCCACCAAG[A'

GGCCCATCGGTCTTCCCGCTAGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCC
CTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGC
GCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCC - -
CTCAGCAGCGTGGTGACCGTGCCCTCCAGCAACTTCGGCACCCAGACCTACACCTGCAAC
GTAGATCACAAGCCCAGCAACACCAAGGTGGACAAGACAGTTGAGCGCAAATGTTGTGTC -

.GAGTGCCCACCGTGCCCAGCACCACCTGTGGCAGGACCGTCAGTCTTCCTCTTCCCCCCA . -

AAACCCABAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGAC . -
GTGAGCCACGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGACGGCATGGAGGTGCAT
AATGCCAAGACAAAGCCACGGGAGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGCGTC !
CTCACCGTCGTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAAC
AARAGGCCTCCCAGCCCCCATCGAGAAAACCATCTCCARAACCAARGGGCAGCCCCGAGAA:
CCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTG

.ACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGE -

CAGCCGGAGAACAACTACAAGACCACACCTCCCATGCTGGACTCCGACGGCTCCTTCTTC
CTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGC

TCCGTGATGCATGAGGCTCTGCACAACCACTACACACAGAAGAGCCTCTCCCTGTCTCCG
GGT

D11-8B8 1gG2 HC (SEQ ID NO:44)
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CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTC
TCCTGCAAGGCTTCTGGCTACACCTTCACAAGTAGGTATATACACTGGGTGCGACAGGCC
CCTGGACAAGGGCTTGAGTGGATGGGATGGATTTATCCTGTAACTGGTGATACTTACTAC
ATCGAGAAGTTCAAGGGCAGAGTCACGATTACCGCGGACAAATCCACGAGCACAGCCTAC
ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGGCTAT
GGTGCTTTTTTCTACTGGGGCCAGGGCACCCTGGTCACCGTCTCCTCCGCCTCCACCAAG
GGCCCATCGGTCTTCCCGCTAGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCC
CTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGC
GCCCTGACCAGCGGCGTGCACACCTITCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCC
CTCAGCAGCGTGGTGACCGTGCCCTCCAGCAACTTCGGCACCCAGACCTACACCTGCAAC
GTAGATCACAAGCCCAGCAACACCAAGGTGGACAAGACAGTTGAGCGCAAATGTTGTGTC
GAGTGCCCACCGTGCCCAGCACCACCTGTGGCAGGACCGTCAGTCTTCCTCTTCCCCCCA
AAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGAC
GTGAGCCACGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGACGGCATGGAGGTGCAT
AATGCCAAGACAAAGCCACGGGAGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGCGTC
CTCACCGTCGTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAAC
AAAGGCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAACCAAAGGGCAGCCCCGAGAA
CCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTG
ACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGG
CAGCCGGAGAACAACTACAAGACCACACCTCCCATGCTGGACTCCGACGGCTCCTTCTTC
CTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGC
TCCGTGATGCATGAGGCTCTGCACAACCACTACACACAGAAGAGCCTCTCCCTGTCTCCG
GGT

D11-C27G3 1gG2 HC (SEQ ID NO:45)

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGTCCTCGGTGAAGGTC
TCCTGCAAGGCTTCTGGCTACACCTTCACAAGTAGGTATATACACTGGGTGCGACAGGCC
CCTGGACAAGGGCTTGAGTGGATGGGATGGATTTATCCTGTAACTGGTGATACTTACTAC
AGAGAGCCTTTCAAGGGCAGAGTCACGATTACCGCGGACAAATCCACGAGCACAGCCTAC
ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTATTACTGTGCGAGAGGCTAC
GGAGCTTTTTACTACTGGGGCCAGGGCACCCTGGTCACCGTCTCCTCCGCCTCCACCAAG
GGCCCATCGGTCTTCCCGCTAGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCC
CTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGC
GCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCC
CTCAGCAGCGTGGTGACCGTGCCCTCCAGCAACTTCGGCACCCAGACCTACACCTGCAAC
GTAGATCACAAGCCCAGCAACACCAAGGTGGACAAGACAGTTGAGCGCAAATGTTGTGTC
GAGTGCCCACCGTGCCCAGCACCACCTGTGGCAGGACCGTCAGTCTTCCTCTTCCCCCCA
AAACCCAAGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGAC
GTGAGCCACGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGACGGCATGGAGGTGCAT
AATGCCAAGACAAAGCCACGGGAGGAGCAGTTCAACAGCACGTTCCGTGTGGTCAGCGTC
CTCACCGTCGTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAAC

AAAGGCCTCCCAGCCCCCATCGAGAAAACCATCTCCAAAACCAAAGGGCAGCCCCGAGAA
CCACAGGTGTACACCCTGCCCCCATCCCGGGAGGAGATGACCAAGAACCAGGTCAGCCTG
ACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGG
CAGCCGGAGAACAACTACAAGACCACACCTCCCATGCTGGACTCCGACGGCTCCTTCTTC
CTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGC
TCCGTGATGCATGAGGCTCTGCACAACCACTACACACAGAAGAGCCTCTCCCTGTCTCCG
GGT

C8-6 IgG4 HC (SEQ ID NO:46)
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CAGGTTCAGCTGGTGCAGTCTGGTGCTGAGGTGAAGAAGCCTGGTGCCTCAGTGAAGGTC
TCCTGCAAGGCTTCTGGTTACACCTTTACCGACTACTACATGCACTGGGTGCGTCAGGCC
CCTGGTCAAGGTCTTGAGTGGATGGGTCGTGTTAATCCTAACCGGGGTGGTACTACCTAC
AACCAGAAATTCGAGGGCCGTGTCACCATGACCACAGACACATCCACGAGCACAGCCTAC
ATGGAGCTGCGTAGCCTGCGTTCTGACGACACGGCCGTGTATTACTGTGCGCGTACGAAC
TGGCTTGACTACTGGGGCCAGGGCACCACCGTCACCGTCTCCTCCGCCTCCACCAAGGGC
CCATCGGTCTTCCCGCTAGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCCCTG
GGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCC
CTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTC
AGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACGAAGACCTACACCTGCAACGTA
GATCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGTCCAAATATGGTCCCCCA
TGCCCACCCTGCCCAGCACCTGAGGCCGCCGGGGGACCATCAGTCTTCCTGTTCCCCCCA
AAACCCAAGGACACTCTCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGAC
GTGAGCCAGGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGATGGCGTGGAGGTGCAT
AATGCCAAGACAAAGCCGCGGGAGGAGCAGTTCAACAGCACGTACCGTGTGGTCAGCGTC
CTCACCGTCCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAAC
AAAGGCCTCCCGTCCTCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAG
CCACAGGTGTACACCCTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAGGTCAGCCTG
ACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAAAGCAATGGG
CAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTC
CTCTACAGCAGGCTAACCGTGGACAAGAGCAGGTGGCAGGAGGGGAATGTCTTCTCATGC
TCCGTGATGCATGAGGCTCTGCACAACCACTACACACAGAAGAGCCTCTCCCTGTCTCTG
GGT

C8-H241 1gG4 HC (SEQ ID NO:47)

CAGGTTCAGCTGGTGCAGTCTGGTGCTGAGGTGAAGAAGCCTGGTGCCTCAGTGAAGGTC
TCCTGCAAGGCTTCTGGTTACACATTCACTGACTACTACATGCACTGGGTGCGTCAGGCC
CCTGGTCAAGGTCTTGAGTGGATGGGTCGTGTTAATCCTAACCGGAGGGGTACTACCTAC
AACCAGAAATTCGAGGGCCGTGTCACCATGACCACAGACACATCCACGAGCACAGCCTAC
ATGGAGCTGCGTAGCCTGCGTTCTGACGACACGGCCGTGTATTACTGTGCGCGTGCGAAC
TGGCTTGACTACTGGGGCCAGGGCACCACCGTCACCGTCTCCTCCGCCTCCACCAAGGGC
CCATCGGTCTTCCCGCTAGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCCCTG
GGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCC
CTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTC
AGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACGAAGACCTACACCTGCAACGTA
GATCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGTCCAAATATGGTCCCCCA
TGCCCACCCTGCCCAGCACCTGAGGCCGCCGGGGGACCATCAGTCTTCCTGTTCCCCCCA

AAACCCAAGGACACTCTCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGAC
GTGAGCCAGGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGATGGCGTGGAGGTGCAT
AATGCCAAGACAAAGCCGCGGGAGGAGCAGTTCAACAGCACGTACCGTGTGGTCAGCGTC
CTCACCGTCCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAAC
AAAGGCCTCCCGTCCTCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAG
CCACAGGTGTACACCCTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAGGTCAGCCTG
ACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAAAGCAATGGG
CAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTC
CTCTACAGCAGGCTAACCGTGGACAAGAGCAGGTGGCAGGAGGGGAATGTCTTCTCATGC
TCCGTGATGCATGAGGCTCTGCACAACCACTACACACAGAAGAGCCTCTCCCTGTCTCTG
GGT '

C8-co16 IgG4 HC (SEQ ID NO:48)
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CAGGTTCAGCTGGTGCAGTCTGGTGCTGAGGTGAAGAAGCCTGGTGCCTCAGTGAAGGTC
TCCTGCAAGGCTTCTGGTTACACATTCACTGACTACTACATGCACTGGGTGCGTCAGGCC
CCTGGTCAAGGTCTTGAGTGGATGGGTCGTGTTAATCCTTATCGGGGTAGTACTACCTAC
AACCAGAAATTCGAGGGCCGTGTCACCATGACCACAGACACATCCACGAGCACAGCCTAC
ATGGAGCTGCGTAGCCTGCGTTCTGACGACACGGCCGTGTATTACTGTGCGCGTGCGAAC
ATTCTTGACTACTGGGGCCAGGGCACCACCGTCACCGTCTCCTCCGCCTCCACCAAGGGC
CCATCGGTCTTCCCGCTAGCGCCCTGCTCCAGGAGCACCTCCGAGAGCACAGCCGCCCTG
GGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGCC
CTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTC
AGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACGAAGACCTACACCTGCAACGTA
GATCACAAGCCCAGCAACACCAAGGTGGACAAGAGAGTTGAGTCCAAATATGGTCCCCCA
TGCCCACCCTGCCCAGCACCTGAGGCCGCCGGGGGACCATCAGTCTTCCTGTTCCCCCCA
AAACCCAAGGACACTCTCATGATCTCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGAC
GTGAGCCAGGAAGACCCCGAGGTCCAGTTCAACTGGTACGTGGATGGCGTGGAGGTGCAT
AATGCCAAGACAAAGCCGCGGGAGGAGCAGTTCAACAGCACGTACCGTGTGGTCAGCGTC
CTCACCGTCCTGCACCAGGACTGGCTGAACGGCAAGGAGTACAAGTGCAAGGTCTCCAAC
AAAGGCCTCCCGTCCTCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAG
CCACAGGTGTACACCCTGCCCCCATCCCAGGAGGAGATGACCAAGAACCAGGTCAGCCTG
ACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAAAGCAATGGG
CAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTC
CTCTACAGCAGGCTAACCGTGGACAAGAGCAGGTGGCAGGAGGGGAATGTCTTCTCATGC
TCCGTGATGCATGAGGCTCTGCACAACCACTACACACAGAAGAGCCTCTCCCTGTCTCTG
GGT

Human cMet-ECD-Fc-Flis (SEQ ID NO:72)

MKAPAVLAPGILVLLFTLVORSNGECKEALAKSEMNVNMKYQLPNFTAETPIQN
VILHEHHIFLGATNYIYVLNEEDLQKVAEYKTGPVLEHPDCFPCQDCSSKANLSG
GVWKDNINMALVVDTYYDDQLISCGSVNRGTCQRHVFPHNHTADIQSEVHCIFS
PQIEEPSQCPDCVVSALGAKVLSSVKDRFINFFVGNTINSSYFPDHPLHSISVRRLK
ETKDGFMFLTDQSYIDVLPEFRDSYPIKYVHAFESNNFIYFLTVQRETLDAQTFHT
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RIIRFCSINSGLHSYMEMPLECILTEKRKKRSTKKEVENILQAAYVSKPGAQLARQ!
GASLNDDILFGVFAQSKPDSAEPMDRSAMCAFPIKY VNDFENKIVNKNNVRCLQ
HFYGPNHEHCFNRTLLRNSSGCEARRDEYRTEFTTALQRVDLFMGQFSEVLLTSI
STFIKGDLTIANLGTSEGRFMQVVVSRSGPSTPHVNFLLDSHPVSPEVIVEHTLNQ
NGYTLVITGKKITKIPLNGLGCRHFQSCSQCLSAPPFVQCGWCHDKCVRSEECLS
GTWTQQICLPAIYKVFPNSAPLEGGTRLTICGWDFGFRRNNKFDLKKTRVLLGNE
SCTLTLSESTMNTLKCTVGPAMNKHFNMSIISNGHGTTQYSTFESYVDPVITSISPK
YGPMAGGTLLTLTGNYLNSGNSRHISIGGKTCTLKSVSNSILECYTPAQTISTEFA
VKLKIDLANRETSIFSYREDPIVYEIHPTK SFISGGSTITGVGKNLNSVSVPRMVINV
HEAGRNFTVACQHRSNSEICCTTPSLQQLNLQLPLK TKAFFMLDGILSKYFDLIY
VHNPVFKPFEKPVMISMGNENVLEIK GNDIDPEA VKGEVLKVGNKSCENIHLHSE
AVLCTVPNDLLKLNSELNIEWKQAISSTVLGKVIVQPDQNFTLEVLFQGPDIEPKS
CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKE
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWILNGKEYKCKVSNKA
LPAPIEKTISKAKGQPREPQEYTLPPSREEMTKNQVSLTCLVK GFYPSDIAVEWES
NGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGKRIDYKDDDDKHVHHHHHH

Bold, italicized amino acids represent the signal sequence; bold underlined amino acids represent the Flis tag.

Cynomolgus Monkey cMet-ECD-Fc-Flis (SEQ ID NO:73)

MKAPAVLVPGILVLLFTLVQRSNGECKEALAKSEMNVNMKYQLPNFTAETAIQN
VILHEHHIFLGATNY1YVLNEEDLQKVAEYKTGPVLEHPDCFPCQDCSSKANLSG
GVWKDNINMALVVDTYYDDQLISCGSVNRGTCQRHVFPHNHTADIQSEVHCIFS
PQIEEPNQCPDCVVSALGAKVLSSVKDRFINFFVGNTINSSYFPHHPLHSISVRRLK
ETKDGFMFLTDQSYIDVLPEFRDSYPIKYTHAFESNNFIYFLTVQRETLNAQTFHTR
IIRFCSLNSGLHSYMEMPLECILTEKRKKRSTKKEVFNILQAAYVSKPGAQLARQI
GASLNDDILFGVFAQSKPDSAEPMDRSAMCAFPIKY VNDFFNKIVNKNNVRCLQ
HFYGPNHEHCFNRTLLRNSSGCEARRDEYRAEFTTALQRVDLFMGQFSEVLLTSI
STFVKGDLTIANLGTSEGRFMQVVVSRSGPSTPHVNFLLDSHPVSPEVIVEHPLNQ
NGYTLVVTGKKITKIPLNGLGCRHFQSCSQCLSAPPFVQCGWCHDKCVRSEECPS
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GTWTQQICLPATYKVFPTSAPLEGGTRLTICGWDFGFRRNNKFDLKKTRVLLGNE
SCTLTLSESTMNTLKCTVGPAMNKHFNMSIISNGHGTTQYSTFSYVDPIITSISPK
YGPMAGGTLLTLTGNYLNSGNSRHISIGGKTCTLKSVSNSILECYTPAQTISTEFA
VKLKIDLANRETSIFSYREDPIVYEIHPTKSFISGGSTITGVGKNLHSVSVPRMVINV
HEAGRNFTVACQHRSNSEHNCCTTPSLQQLNLQLPLKTKAFFMLDGILSKYFDLIY
VHNPVFKPFEKPVMISMGNENVLEIKGNDIDPEAVKGEVLKVGNKSCENIHLHSE
AVLCTVPNDLLKLNSELNIEWKQAISSTVLG KVI'VQPDQNF TLEVLFQGPDIEPKS

"CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF

NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPIEKTISKAKGQPREPQEYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWES
NGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGKRIDYKDDDDKHVHHHHHH

Bold, italicized amino acids represent the signal sequence; bold underlined amino acids represent the Flis tag.

Rat cMet-ECD-Fc-Flis (SEQ ID NO:74)

MKAPTALAPGILLLLLTLAQRSHGECKEALVKSEMNVNMKYQLPNFTAETPIHN
VVLHGHHIYLGATNYIYVLNDKDLQKVSEFKTGPVVEHPDCFPCQDCSSKANVS
GGVWKDNVNMALLVDTYYDDQLISCGSVNRGTCQRHVLPPDNAADIQSEVHC
MFSPLAEEESGQCPDCVVSALGAKVLLSEKDRFINFFVGNTINSSYPPDYSLHSISV
RRLKETQDGFKFLTDQSYIDVLPEFRDSYPIKYIHAFESNHFIYFLTVQKETLDAQT
F HTRIIRFCSVDSGLHSYMEMPLECILTEKRRKRSTREEVF NILQAAYVSKPGANL
AKQIGASPYDDILYGVFAQSKPDSAEPMNRSAVCAFPIKY VNDFFNKIVNKNNVR
CLQHFYGPNHEHCFNRTLLRNSSGCEVRSDEYRTEFTTALQRVDLFMGRLNHVL
LTSISTFIKGDLTIANLGTSEGRFMQVVLSRTAHFTPHVNFLLDSYPVSPEVIVEHP
SNQNGYTLVVTGKKITKIPLNGLGCGHFQSCSQCLSAPYFIQCGWCHNRCVHSNE
CPSGTWTQEICLPAVYKVFPTSAPLEGGTMLTICGWDFGFKKNNKFDLRKTKVLL
GNESCTLTLSESTTNTLKCTVGPAMSEHENVSVIVSNSRETTQYSAFSYVDPVITSI
SPRYGPHAGGTLLTLTGKY LNSGN SRHISIGGKTCTLKSVSDSILECYTPGHTVSA
EFPVKLKIDLADRVTSSFSYREDPVVSEIHPTKSFISGGSTITGIGKNLNSVSTPKLV
IEVHDVGVNYTVACQHRSSSENICCTTPSLQQLDLQLPLKTKAFFLLDGILSKHFDL
TYVHDPMFKPFEKPVMISMGNENVVEIKGDDIDPEAVKGEVLKVGNKSCENLH
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WHSEALLCTVPSDLLKLNGGELNIEWK QAVSSTVLGKVIVQPDQNFALEVLFQG
PDIEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKC
KVSNKALPAPIEKTISKAKGQPREPQEY TLPPSREEMTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHE
ALHNHYTQKSLSLSPGKRIDYKDDDDKHVHHHHHH

Bold, italicized amino acids represent the signal sequence; bold underlined amino acids represent the Flis tag.

Human c-Met ECD (SEQ ID NO:75)

[0231]

MKAPAVLAPGILVLLFTLVORSNGECKEALAKSEMNVNMKYQLPNFTAETPIQN
VILHEHHIFLGATNYIYVLNEEDLQKVAEYKTGPVLEHPDCFPCQDCSSKANLSG
GVWKDNINMALVVDTYYDDQLISC GSVNRGTCQRHVFPHNHTADIQSEVHCIFS
PQIEEPSQCPDCVVSALGAKVLSSVKDRFINFFVGNTINSSYFPDHPLHSISVRRLK
ETKDGFMFLTDQSYIDVLPEFRDSYPIKYVHAFESNNFIYFLTVQRETLDAQTFHT
RIIRFCSINSGLHSYMEMPLECILTEKRKKRSTKKEVEFNILQAAY VSKPGAQLARQI
GASLNDDILFGVFAQSKPDSAEPMDRSAMCAFPIKY VNDFFNKIVNKNNVRCLQ
HFYGPNHEHCFNRTLLRNSSGCEARRDEYRTEFTTALQRVDLFMGQFSEVLLTSI
STFIKGDLTIANLGT SEGRFMQVVVSRSGP STPHVNFLLDSHPVSPEVIVEHTLNQ
NGYTLVITGKKITKIPLNGLGCRHFQSCSQCLSAPPFVQCGWCHDKCVRSEECLS
GTWTQQICLPAIYKVFPNSAPLEGGTRLTICGWDFGFRRNNKFDLKKTRVLLGNE
SCTLTLSESTMNTLKCTVGPAMNKHFNMSIIISNGHGTTQYSTFSYVDPVITSISPK
YGPMAGGTLLTLTGNYLNSGNSRHISIGGKTCTLKSVSNSILECYTPAQTISTEFA
VKLKIDLANRETSIFSYREDPIVYEIHPTKSFISGGSTITGVGKNLNSVSVPRMVINV
HEAGRNFTVACQHRSNSEIICCTTPSLQQLNLQLPLKTKAFFMLDGILSKYFDLIY
VHNPVFKPFEKPVMISMGNENVLEIK GNDIDPEAVKGEVLKVGNKSCENIHLHSE
AVLCTVPNDLLKLNSELNIEWKQAISSTVLGKVIVQPDQNFT |

Bold, italicized amino acids represent the signal sequence.

Human c-Met Sema Domain with Flis tag (SEQ ID NO:76)
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MKAPAVLAPGILVLLFTLVQRSNGECKEALAKSEMNVNMKYQLPNFTAETPIQN
VILHEHHIFLGATNYIYVLNEEDLQKVAEYKTGPVLEHPDCFPCQDCSSKANLSG
GVWKDNINMALVVDTYYDDQLISCGSVNRGTCQRHVFPHNHTADIQSEVHCIFS
PQIEEPSQCPDCVVSALGAKVLSSVKDRFINFFVGNTINSSYFPDHPLHSISVRRLK
ETKDGFMFLTDQSYIDVLPEFRDSYPIKYVHAFESNNAYFLTVQRETLDAQTFHT
RIIRFCSINSGLHSYMEMPLECILTEKRKKRSTKKEVFNILQAAYVSKPGAQLARQI
GASLNDDILFGVFAQSKPDSAEPMDRSAMCAFPIKY VNDFFNKIVNKNNVRCLQ
HFYGPNHEHCFNRTLLRNSSGCEARRDEYRTEFTTALQRVDLFMGQFSEVLLTSI
STFIKGDLTIANLGTSEGRFMQVVVSR SGPSTPHVNFLLDSHPVSPEVIVEHTLN Q
NGYTLVITGKKITKIPLNGLGCRHFQSCSQCLSAPPFVQCGWCHDKCVRSEECLS
GTWTQQICLDYKDDDDKHVHHHHHH

[0232] Bold, italicized amino acids represent the signal sequence; bold underlined amino acids represent the Flis tag
C8- Antibody Epitopes in the Human c-Met Extracellular Domain
121VVDTYYDDQL 430 (SEQ ID NO:77)
131/SCGSVNRGTCQRHVFPHNHTADIQS 56 (SEQ ID NO:78)
179ALGAKVLSSVKDRFTNF 95 (SEQ ID NO:79)
216 VRRLKETKDGFM,,, (SEQ ID NO:80)
123DTYYDD 55 (SEQ ID NO:81)
144HVFPHNHTADIQS 56 (SEQ ID NO: 82)
192F INF 495 (SEQ ID NO:83)
290KETKDGFMy,7 (SEQ ID NO:84)
D11- Antibody Epitopes in the Human c-Met Extracellular Domain
84 YKTGPVLEHPDCFPCQDCSSKANLg (SEQ ID NO:85)
05sCFPCQDCSSKA o5 (SEQ ID NO:86)
Consensus CDR Sequences
[0233]

D11- Antibody Light Chain CDR2
GTSXLX,S (SEQ ID NO:87), wherein X; is Y or R; and X, is A or R;

C8-Antibody Light Chain CDR1
SVESSVX,SIYLH (SEQ ID NO:88), wherein X3 is S or R;

C8- Antibody Light Chain CDR3
X4X5YXgGYPLT (SEQ ID NO:89), wherein X is | or Q, X5is Q or V, and Xg is S or R;
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D11-Heavy Chain Antibody CDR2
WIYPVTGDTYYX,EXgFKG (SEQ ID NO:90), wherein X; is N, 1, or R, and Xg is K or P;

D11- Antibody Heavy Chain CDR 3
GYGAFXgY (SEQ ID NO:91), wherein Xgis Y or F;

C8- Antibody Heavy Chain CDR 2
RVNPXoRX 11X, TTYNQKFEG (SEQ ID NO:92), wherein X4gis Nor Y, Xy is Gor R, and X4, is G or S;

C8- Antibody Heavy Chain CDR3
X13NX4LDY (SEQ ID NO:93), wherein X 3 is Tor A, and X,4 is W or [;

Consensus Light Chain Variable Region Sequences
[0234]

D11- Antibody Light ChainVariable Region Consensus Sequence (SEQ ID NO:94)
EIVLTQSPGTLSLSPGERATLSCSVSSSISSTNLHWYQQKPGQAPRLLIY '

GTSX,LX,SGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQWSSYPYSFG
QGTKLEIK

wherein X4 is Y or R, and X, is A or R;
C8- Antibody Light Chain Variable Region Consensus Sequence (SEQ ID NO:95)

DIQMTQSPSSLSASVGDRVTITCSVSSSVX:SIYLHWYQQKPGKAPKLLIY
STSNLASGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCX.XsYX,GYPLTFG
GGTKVEIK

wherein X3is Sor R, X, is lor Q, X5 is Q, or V, and Xz is S or R;
Consensus Heavy Chain Variable Region Sequences
[0235]
D1.1-Antibody Heavy Chain Variable Region Consensus Sequence (SEQ ID NO:96)
QVQLVQSGAEVKKPGSSVKVSCKASGYTFTSRYIHWVRQAPGQGLEWMGW

IYPVTGDTYYX7EXsFKGRVTITADKSTSTAYMELSSLRSEDTAVYYCARGY
GAFXyYWGQGTLVTVS

wherein X7 is N, |, or R, Xgis Kor P, and Xgis Y or F;
C8- Antibody Heavy Chain Variable Region Consensus Sequence (SEQ ID NO:97)

QVQLVQSGAEVKKPGASVKVSCKASGYTFTDYYMHWVRQAPGQGLEWMGR
VNPX;oRX 11 X1, TTYNQKFEGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARX 3

NX  LDYWGQGTTVTVS

63
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wherein X gis Yor N, X 1 is GorR, Xy5is Sor G, X 3isAor T, and X4 is | or W.

SEQUENCE LISTING

[0236]

<110> Eli Lilly and Company

<120> c-Met Antibodies

<130> X-18217

<150> 61/116825 <151> 2008-11-21

<150> 61/219903 <151> 2009-06-24

<160> 97

<170> PatentIn version 3.5

<210>1
<211> 108
<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 1

Glu

1

Glu

Asn

Ile

Gly

Pro

Tyr

<210> 2

<211> 108
<212> PRT

Ile

Arg

Tyr
50

Ser

Glu

Ser

val

Ala

His

35

Gly

Gly

Asp

Phe

Leu

Thr
20

Trp

Thr

Ser

Phe

Gly
100

Thr

Leu

Tyr

Ser

Gly

Ala

85

Gln

Gln

Ser

Gln

Tyr

Thr

70

Val

Gly

Ser

Cys

Gln

Leu

55

Asp

Tyr

Thr

Pro

Ser

Lys

40

Ala

Phe

Tyr

Lys

Gly
Val
25

Pro
Ser
Thr
Cys

Leu
105

64

Thx
10

Ser

Gly

Gly

Leu

Gln

90

Glu

Leu

Ser

Gln

Ile

Thr

75

Gln

Ile

Ser

Ser

Ala

Pro

60

Ile

Trp

Lys

Leu

Ile

Pro

45

Asp

Ser

Ser

Ser

Ser

30

Arg

Arg

Ser

Pro

15

Ser

Leu

Phe

Leu

Tyr
95

Gly
Thr
Leu
Ser
Glu
8.0

Pro
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<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 2

Glu
1

Glu

Asn

Ile

Gly
65

Pro

Tyr

<210> 3
<211> 108
<212> PRT

<213> Artificial Sequence

<220>

Ile

Arg

Leu

Tyr

50

Ser

Glu

Ser

val

Ala

His

35

Gly

Gly

Asp

Phe

Thr
20

Trp

Thr

Ser

Phe

Gly
100

<223> Synthetic Construct

<400> 3

Thr

Tyr

Ser

Gly

Ala

85

Gln

Gln

Ser

Gln

Tyr

Thr

70

val

Gly

EP 2 358 755 B1

Ser

Cys

Gln

Leu

55

Asp

Tyr

Thr

Pro

Ser

Lys

40

Ala

Phe

Tyxr

Lys

65

Gly

val

25

Pro

Ser

Thr

Cys

Leu
105

Thr
10

Ser
Gly
Gl)r'
Leu
Gln

90

Glu

Leu

Ser

Gln

Ile

Thr

-]

Gln

Ile

Ser

Ser

Ala

Pro

60

Ile
Trp

Lys

Leu

Ile

Pro

45

Asp

Ser

Ser

Ser

Ser

30

Arg

Arg

Arg

Ser

Pro
15

Ser
Leu
Phe
Leu

Tyr
95

Gly

Thr

Leu

Ser

Glu

80

Pro
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Glu
Glu
Asn
Ile
Gly
65

Pro
Tyr

<210> 4

<211> 108
<212> PRT

<213> Artificial Sequence

<220>

Ile
Arg
Leu
Tyr
50

Ser

Glu

Ser

vVal

Ala

His

35

Gly

Gly

Asp

Phe

Thr
20

Trp
Thr
Ser
Phe

Gly
100

<223> Synthetic Construct

<400> 4

Thr

Leu

Tyr

Ser

Gly

Ala

85

Gln

Gln

Ser

Gln

Arg

Thr

70

val

Gly

EP 2 358 755 B1

Ser Pro Gly Thr

Cyé
Gln
Leu
55

Asp

Tyr

Thr

Ser

Lys

40

Arg

Phe

Tyr

Lys

66

val

25

Pro

Ser

Thr

Cys

Leu
105

10

Ser

Gly

Gly

Leu

Gln

Glu

Leu

Ser

Gln

Ile

Thr

75

Gln

Ile

Ser

Ser

Ala

Pro

Ile

Trp

Lys

Leu Ser

Ile Ser
30

Pro Arg
45
Asp Arg

Ser Arg

Ser Ser

Pro

15

Ser

Leu

Phe

Leu

Tyr
95

Gly

Thr

Leu

Ser

Glu

80

Pro
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Asp

Asp

Tyr

Ile

Gly

65

Pro

Leu

<210>5
<211> 108
<212> PRT

Ile

Arg

Leu

Tyr

50

Ser

Glu

Thr

Gln

val

His

35

Ser

Gly

Asp

Phe

Met

Thr
20

Trp

Thr

Ser

Phe

Gly
100

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 5

Thr

Ile

Tyr

Ser

Gly

Ala

85

Gly

Gln

Thr

Gln

Asn

Thr

70

Thr

Gly

EP 2 358 755 B1

Ser Pro Ser Ser

Cys

Gln

Leu

Asp

Tyr

Thr

Ser Val
25

Lys Pro

40

Ala Ser

Phe Thr

Tyr Cys

Lys Val
105

10

Ser

Gly

Gly

Leu

Ile

Glu

Leu

Ser

Lys

Vval

Thr

75

Gln

Ile

Ser

Ser

Ala

Pro

60

Ile

Tyr

Lys

Ala Ser

Val Ser
30

Pro Lys
45
Ser Arg

Ser Ser

Ser Gly

Val
15

Ser
Leu
Phe

Leu

Tyr
95

Gly

Ile

Leu

Ser

Gln

80

Pro

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5

10

15

Asp Arg Val Thr Ile Thr Cys Ser Val Ser Ser Ser Val Ser Ser Ile

20

25

30

Tyr Leu His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu
35

Ile Tyr Ser Thr Ser Asn Leu Ala Ser Gly Val Pro

50 55

40

67

60

45

Ser Arg Phe Ser
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Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln
15

65

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Val Tyr Ser Gly Tyr Pro
95

85

70

EP 2 358 755 B1

90

Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

<210> 6
<211> 108
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 6

Asp
1
Asp
Tyr
Ile
Gly
65

Pro

Leu

Ile

Arg

Leu

Tyr

50

Ser

Glu

Thr

<210> 7
<211> 324

<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 7

Gln

val

His

35

Ser

Gly

Asp

Phe

Met

Thr
20

Trp

Thr

Ser

Phe.

Gly
100

100

Thr

Ile

Tyr

Ser

Gly

Ala

85

Gly

Gln

Thr

Gln

Asn

Thr

70

Thr

Gly

Ser

Cys

Gln

Leu

55

Asp

Tyr

Thr

Pro

Ser

Lys
40

Ala

Phe

Tyr

Lys

Ser

Val

25

Pro

Ser

Thr

Cys

val
105

105

Ser
10

Ser
Gly
Gly
Leu
Gln
90

Glu

68

Leu

Ser

Lys

val

Thr »

75

val

Ile

Ser

Ser

Ala

Pro

60

Ile

Tyr

Lys

Ala

vVal

Pro

45

Ser

Ser

Arg

Ser

Arg

30

Lys

Arg

Ser

Gly

Val
15

Ser

Leu

Phe

Leu

Tyr
95

Gly

Ile

Leu

Ser

Gln

80

Pro
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gaaattgtgt

ctctcetgea

cctggecagg

tgacgcagtc

gtgtcagcete

ctcccagget

gacaggttca gtggcagtgg

cctgaagatt ttgcagtgta

caagggacca

<210> 8
<211> 324
<212> DNA
<213> Atrtificia

<220>

agttggagat

| Sequence

<223> Synthetic Construct

<400> 8

gaaattgtgt
ctctcctgea
cctggecagg
gacaggttca
cctgaagatt

caagggacca

<210>9
<211> 324
<212> DNA
<213> Atrtificia

<220>

tgacgcagtc
gtgtcagctc
ctcccagget
gtggcagtgg
ttgcagtgta

agttggagat

| Sequence

<223> Synthetic Construct

<400> 9

gaaattgtgt

ctctcctgca
cctggccagg
gacaggttca
cctgaagatt

caagggacca

<210> 10
<211> 324

tgacgeagtce
gtgtcagcte
ctcccaggct
gtggcagtgg
ttgcagtgta

agttggagat

EP 2 358 755 B1

tccaggcacce

aagtataagt

cctcatctat

gtctgggaca

ttactgtcaa

caaa

tccaggcacce
aagtataagt
cctcatctat
gtctgggaca
ttactgtcaa

caaa

tccaggcace
aagtataagt
cctcatctat
gtctgggaca
ttactgtcaa

caaa

ctgtctttgt
teccaccaact

ggcacatcct

gacttcacte

cagtggagta

ctgtctttgt
tccaccaact
ggcacatcct

gacttcactc

cagtggagta

ctgtctttgt
tccaccaact
ggcacatcca

géctﬁcactc

cagtggagta

69

ctccagggga
tacactggta

atctggettce

tcaccatcag

gttacccegta

ctccagggga
tacactggta
acctggette

tcaccatcag

gttacccgta

ctccagggga
tacactggta
gactgagatc
tcaccatcag

gttacccgta

aagagccacc
ccagcagaaa

tggcatccca

cagactggag

cagtttcgge

aagagccacce
ccagcagaaa
tggcatccceca
cagactggag

cagtttcgge

aagagccacc
ccagcagaaa
tggcatccca
cagactggag

cagtttegge

60
120

180

240
300

324

60
120
180
240
300

324

60
120
180
240
300

324
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<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 10

gacatccaga

atcacttgeca

ccagggaaag
tcaaggttca
cctgaagatt
ggagggacca
<210> 11

<211> 324
<212> DNA

tgacccagtc

gtgtcagetce

cccctaaget

gtggcagtgg

ttgcaactta

aggtggagat

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 11

gacatccaga
atcacttgeca
ccagggaaag
tcaaggttca
cc;gaagatt

ggagggacca

<210> 12
<211> 324
<212> DNA

tgacccagte
gtgtcagctc
cccctaaget
gtggcagtgg
ttgcaactta

aggtggagat

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 12

EP 2 358 755 B1

tccatcctcece

aagtgtaagt

cctgatctat
atctgggaca
ctactgtatt

caaa

tccatectec
aagtgtaagt
cctgatctat
atctgggaca
ctactgtcag

caaa

ctgtctgeat

tccatttact

agcacatcca
gatttcactc

cagtacagtg

ctgtctgcat
tccatttact
agcacatceca

gatttcactc

gtgtacagtg

70

ctgtaggaga

tgcactggta

acttggcttc
tcaccatcag

gttacccget

ctgtaggaga
tgcactggta
acttggcttc
tcaccatcag

gttacceget

cagagtcacc

tcagcagaaa

tggagtccca
cagtctgcaa

‘cacgttcgge

cagagtcacc
tcagcagaaa
tggagtccca
cagtctgcaa

cacgttcgge

60

120

180
240
300

324

60
120
180
240
300

324
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gacatccaga tgacccagtce

atcacttgca gtgtcagctc

ccagggaaag cccctaagcet

tcaaggttca gtggcagtgg

cctgaagatt ttgcaactta

ggagggacca aggtggagat

<210> 13
<211> 115
<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 13

Gln Val
1

Ser Val
Tyr Ile

Gly Trp
50

Lys Gly
65

Met Glu
Ala Arg
Thr Val

<210> 14
<211> 115
<212> PRT

<213> Artificial Sequence

<220>

Gln

Lys

‘His

35

Ile

Arg

Leu

Gly

Ser
115

Leu

val
20

Trp

Tyr

val

Ser

Tyr
100

<223> Synthetic Construct

tccatectee ctgtetgeat
aagtgtacgt tccatttact
cctgatctat agcacatcca
atctgggaca gatttcactc

ctactgtcag gtgtacaggg

caaa

val

Ser

val

Pro

Thr

Ser

85

Gly

Gln

Cys

Arg

val

Ile

70

Leu

Ala

EP 2 358 755 B1

Ser

Lys

Gln

Thr

55

Thr

Arg

Phe

Gly Ala

Ala Ser
25

Ala Pro

40

Gly Asp

Ala Asp

Ser Glu

Tyr Tyr
105

71

Glu
10

Gly

Gly

Thr

Lys

Asp

Trp

Val

Tyr

Gln

Tyr

Ser

75

Thr

Gly

ctgtaggaga
tgcactggta
acttggcttc
tcaccatcag

gttacceget

Lys

Thr

Gly

Tyr

60

Thr

Ala

Gln

cagagtcacce

tcagcagaaa

tggagtccca

cagtctgcaa

cacgttecgge

Lys

Phe

Leu

45

Asn

Ser

val

Gly

Pro

Thr

30

Glu

Glu

Thr

Tyr

Thr
110

Gly
15

Ser

Trp

Lys

Ala

Tyr

95

Leu

Ser
Arg
Met
Phe
Tyr
80

Cys

val

60

120

180

240

300

324
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<400> 14

Gln
1

Ser
Tyr
Gly
Lys
65

Met

Ala

<210> 15
<211> 115
<212> PRT

<213> Artificial Sequence

<220>

val

val

Ile

Trp

50

Gly

Glu

Arg

Thr

Gln

Lys

His

35

Ile

Arg

Leu

Gly

Val

val

Trp

Tyr

val

Ser

Tyr

Ser

115

<223> Synthetic Construct

<400> 15

Val

Ser

val-

Pro

Thr

Ser

Gly

100

Gln

Cys

Arg.

Vval

Ile

70

Leu

Ala

EP 2 358 755 B1

Ser

Lys

Gln

Thr

55

Thr

Arg

Phe

Gly Ala

Ala Ser

25

Ala Pro

40

Gly Asp

Ala Asp

Ser Glu

Phe Tyr

72

Glu
10

Gly

Gly

Thr

Lys

Asp

90

Trp

105

val

Tyr

Gln

Tyr

Ser

75

Thr

Gly

Lys

Thr

Gly

Tyx

60

Thr

Ala

Gln

Lys

Phe

Leu

45

Ile

Ser

val

Gly

Pro

Thr

30

Glu

Glu

Thr

Tyr

Thr

Gly
15

Ser

Trp

Lys

Tyr
95

Leu

110

Ser
Arg
Met
Phe
Tyr
80

Cys

val
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Gln Val Gln Leu

Ser Val Lys Val
20

Tyr Ile His Trp
35

Gly Trp Ile Tyr
50

Lys Gly Arg Val
65

Met Glu Leu Ser

Ala Arg Gly Tyr
100

Thr Val Ser
115

<210> 16

<211> 114

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 16

Vval
Ser
val
Pro
Th_r
Ser

85

Gly

Gln

Cys

Arg

val

Ile

70

Leu

Ala

EP 2 358 755 B1

Ser Gly

Lys Ala

Gln Ala
40

Thr Gly
55
Thr Ala

Arg Ser

Phe Tyr

Ala

Ser

25

Pro

Asp

Asp

Glu

Tyr
105

Glu

10

Gly

Gly

Thr

Lys

Asp

90

Trp

Val

Tyr

Gln

Tyr

Ser

15

Thr

Gly

Lys

Thr

Gly

Tyr

60

Thr

Ala

Gln

Lys

Phe

Leu

45

Arg

Ser

Val

Gly

Pro

Thr

30

Glu

Glu

Thr

Tyr

Thr
110

Gly

Ser

Trp

Pro

Ala

Tyr

95

Leu

Ser

Arg

Met .

Phe
Tyr
80

Cys

val

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1

5

10

15

Ser Val Lys Val Ser' Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr

20

73

25

30
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Tyr Met His Trp Val

35

Gly Arg Val Asn

50.

Glu Gly Arg Val

65

Met Glu Leu Arg

Ala Arg Thr Asn

Vval Ser

<210> 17
<211> 114
<212> PRT

85

100

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 17

Gln Val Gln

1

Ser Val Lys

Tyr Met His

35

Gly Arg Val

Glu Gly Arg

Met Glu Leu

Ala Arg Ala

Val Ser

Leu

val
20

Trp

Asn

val

Arg

Asn
100

Val

Ser

Val

Pro

Thr

Ser
85

Trp

Pro

Thr

Ser

Trp

70

Gln

Cys

Arg

Asn

Met

70

Leu

Leu

EP 2 358 755 B1

S5

Ser

Lys

Gln

Arg

55

Thr

Arg

Asp

40

Gly

Ala

Ala

40

Arg

Thr

Ser

Tyr

90

105

Ala

Ser

25

Pro

Gly

Asp

Asp

Trp
105

74

Glu

10

Gly

Gly

Thr

Thr

Asp

Gly

75

vVal

Tyr

Gln

Thr

Ser

15

Thr

Gln

60

Lys

Thr

Gly

Tjr

60

Thr

Ala

Gly

45

Lys

Phe

Leu

45

Asn

Ser

val

Thr

Arg Gln Ala Pro Gly Gln Gly Leu Glu
Asn Arg Gly Gly Thr Thr T;r Asn Gln
Met Thr Thr Asp Thr Ser Thr Ser Thr
Leu Arg Ser Asp Asp Thr Ala Val Tyr

Leu Asp Tyr Trp Gly Gln Giy Thr Thr

110

Trp Met

Lys Phe

Ala Tyr
80

Tyr Cys
95

Val Thr

Pro Gly Ala
15

Thr Asp Tyr

30

Glu Trp Met

Gln Lys Phe

Thr Ala Tyr

80

Tyr Tyr Cys
95

Thr Val Thr

110
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<210> 18
<211> 114
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 18

Gln
1
Ser
Tyr
Gly
Glu
65
Met

Ala

Vval

Val

val

Met

Arg

Gly

Glu

Arg

Ser

Gln Leu

Lys Val
20

His Ttp

35

val Asn

Arg Val

Leu Arg

Ala Asn
100

<210> 19
<211> 345
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 19

Val

Ser

val

Pro

Thr

Ser
85

Ile

Gln

Cys

Arg

Tyr

Met

70

Leu

Leu

Ser Gly

Lys Ala

Gln Ala

40

Arg Gly

55

Thr Thr

Arg Ser

Asp Tyr

EP 2 358 755 B1

Ala

Ser

25

Pro

Ser

Asp

Asp

Trp
105

Glu

10

Gly

Gly

Thr

Thr

75

Val

Tyr

Gln

Thr

Ser

75

Thr

Gln

Lys

Thr

Gly

Tyr

60

Thr

Ala

Gly

Lys
Phe
Leu
45

Asn
Ser

val

Thr

Pro

Thr

Glu

Gln

Thr

Tyx

Thr
110

Gly
15

Asp
Trp
Lys
Ala
Tyr
95

Val

Ala

Tyr

Phe

Tyxr

80

Cys

Thr
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caggtgcagc
tcctgcaagg
cctégacaag
aacgagaagt
atggagctga
ggagcttttt
<210> 20

<211> 345
<212> DNA

tggtgcagte
cttctggeta
ggcttgagtg
tcaagggcag
gcagcctgag

actactgggg

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 20

caggtgcagc
tcctgcaagg
cctggacaag
atcgagaagt
atggagcetga
ggtgcttttt
<210> 21

<211> 345
<212> DNA

tggtgcagte
cttctggcta
ggcttgagtg
tcaagggcag
gcagcctgag

tctactgggag

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 21

caggtgcagc
tcctgcaaég
cctggacaag
agagagcctt
atggagctga

ggggettttt

<210> 22
<211> 342

tggtgcagtc
cgtctggcta
ggcttgagtg
tcaagggcag
gcagcctgag

actactgggyg

EP 2 358 755 B1

tggggctgag
caccttcaca
gatgggatgg
agtcacgatt
atctgaggac

ccagggecace

tggggctgag
caccttcaca
gatgggatgg
agtcacgatt
atctgaggaé

ccagggcace

tggggctgag
caccttcaca
gatgggatgg
agtcacgatt
atctgaggac

ccagggcacce

gtgaagaagc
agtaggtata
atttatcctg
accgcggaca

acggeegtgt

ctggtcaccg

gtgaagaage
agtaggtata
atttatcectg
accgcggaca

acggccgtgt

ctggtcacceg

gtgaagaagce
agtaggtata
atttatcctg
accgcgéaca
acggcegtgt

ctggtcaccg

76

ctgggtcecte
tacactgggt
taactgétga
aatccacgag
attactgtge

tetee

ctgggtcctce
tacactgggt
taactggtga
aatccacgag
attactgtgce

tctece

ctgggtccte
tacactgggt
taactggtga
aatccacgag
attactgtgce

tctece

ggtgaaggtc
gcgacaggcece
tacttactac
cacagcctac

gagaggctac

ggtgaaggtce
gcgacaggcce
tacttactac
cacagcctac

gagaggctat

ggtgaaggtc
gcgacaggcc
tacttactac
cacagcctac

gagaggctat

60
120
180
240
300

345

60
120
180
240
300

345

60
120
180
240
300

345
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<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 22

caggttcage
tcctgcaagg
cctggtcaag
aaccagaaat

atggagctgc

tggcttgact

<210> 23
<211> 342
<212> DNA

tggtgcagtc
cttetggtta
gtcttgagtg
tcgagggccg

gtagcetgeg

actggggcca

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 23

caggttcage
tcctgecaagg
cctggtcaag
aaccagaaat
atggagcectge
tggcttgact
<210> 24

<211> 342
<212> DNA

tggtgcagtc
cttctggtta
gtcttgagtg
tcgagggceg
gtagccetgeg

actggggcca

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 24

EP 2 358 755 B1

tggtgctgag

cacctttacc

gatgggtcgt

tgtcaccatg

ttctgacgac

gggcaccace

tggtgctgag
cacctttacc
gatgggtcgt
tgtcaccatg
ttctgaqgac

gggcaccacc

gtgaagaagc
gactactaca
gttaatccta

accacagaca

acggccgtgt

gtcaccgtct

gtgaagaagc
gactactaca
gttaatccta
accacagaca
acggccgtgt
gtcaccgtct

77

ctggtgecte
tgcactgggt
accggggtgag
catccacgag

attactgtgce

cc

ctggtgecte
tgcactgggt
accggagggg
catccacgag
attactgtge

cc

agtgaaggtc
gcgtcaggece
tactacctac
cacagcctac

gegtacgaac

agtgaaggtce
gcgtcaggece
tactacctac

cacagcctac

gcgtgegaac

60
120
180
240

300

342

60
120
180
240
300

342
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caggttcagc tggtgcagtc
tcctgcaagg cttetggtta
cctggtcaag gtcttgagtg
aaccagaaat tcgagggceg
atggagctgc gtagectgeg

attcttgact actggggcecca

<210> 25

<211> 215

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 25

Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1

Glu Arg Ala Thr Leu Ser Cys Ser Val Ser Ser Ser Ile Ser Ser Thr

20

EP 2 358 755 B1

tggtgctgag gtgaagaagc

cacattcact gactactaca

gatgggtcgt gttaatcctt

£gtcaccatg accacagaca

ttctgacgac acggccgtgt

gggcaccacc gtcaccgtct

5

25

78

ctggtgcctc agtgaaggtce
tgcactgggt gcgtcaggcece
atcggggtag'tactaqctac
catccacgag cacagcctac
attactgtge gegtgegaac

cc

10 15

30

60
120
180
240
300

342
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Asn

Ile

Gly

Pro

Tyr

Ala

Gly

Ala

145

Gln

Ser

Tyr

Ser

<210> 26
<211> 21

Leu

Tyr

50

Ser

Glu

Ser

Pro

Thr

130

Lys

Glu

Ser

Ala

Phe

210

5

<212> PRT
<213> Artificial Sequence

<220>

His

35

Gly

Gly

Asp

Phe

Ser

115

Ala

Vval

Ser

Thr

Cys

195

Asn

Trp Tyr

Thr Ser

Ser Gly

Phe Ala
85

Gly Gln
100

Val Phe

Ser Val

Gln Trp

val Thr

165

Leu Thr
180

Glu Vval,

Arg Gly

<223> Synthetic Construct

<400> 26

Gln

Tyx

Thr

70

val

Gly

Ile

val

Lys

150

Glu

Leu

Thr

Glu

EP 2 358 755 B1

Gln Lys Pro Gly

Leu

55

Asp

Tyr

Thr

Phe

Cys

135

val

Gln

Ser

His

Cys
215

40

Ala

Phe

Tyr

Lys

Pro

120

Leu

Asp

Asp

Lys

Gln
200

Ser

Thr

Cys

Leu

105

Pro

Leu

Asn

Ser

Ala

185

Gly

79

Gly
Leu
Gln
90

Glu
Ser
Asn
Ala
Lys
170

Asp

Leu

Gln
Ile
Thr
75

Gln
Ile
Asp
Asn
Leu
155
Asp

Tyr

Ser

Ala

Pro

60

Ile

Trp

Lys

Glu

Phe

140

Gln

Ser

Glu

Ser

Pro

45

Asp

Ser

Ser

Arg

Gln

125

Tyr

Ser

Thr

Lys

Pro
205

Arg

Ser

Thr

110

Leu

Pro

Gly

Tyr

His

190

val

Leu

Phe

Leu

Tyr

95

val

Lys

Arg

Asn

Ser

175

Lys

Thr

Leu

Ser

Glu

80

Pro

Ala

Ser

Glu

Ser

160

Leu

val

Lys
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Asn

Ile

Gly

65

Pro

Tyr

Ala

Gly

Ala

145

Gln

Ser

Tyr

Ser

<210> 2
<211> 2

Glu Ilg Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1

Glu Arg Ala Thr Leu Ser Cys Ser Val Ser Ser Ser Ile Ser Ser Thr

Leu

Tyr

50

Ser

Glu

Ser

Pro

Thr

130

Lys

Glu

Ser

Ala

Phe
210

7
15

<212> PRT
<213> Artificial Sequence

<220>

His

35

Gly

Gly

Asp

Phe

Ser

115

Ala

val

Ser

Thr

Cys

195

Asn

Trp

Thr

Ser

Phe

Gly

100

val

Ser

Gln

val

Leu

180

Glu

Arg

20

Tyr

Ser

Gly

Ala

85

Gln

Phe

Val

Trp

Thr

165

Thr

Vval

Gly

<223> Synthetic Construct

5

Gln

Tyr

Thr

70

val

Gly

Ile

Vval

Lys

150

Glu

Leu

Thr

Glu

EP 2 358 755 B1

Gln Lys
40

Leu Ala
55

Asp Phe

Tyr Tyr

Thr Lys

Phe Pro
120

Cys Leu
135

Val Asp

Gln Asp

Ser Lys

His Gln

200

Cys
215

25

10

30

15

Pro Gly Gln Ala Pro Arg Leu Leu

Ser

Thr

Cys

Leu

105

Pro

Leu

Asn

Ser

Ala

185

Gly

80

Gly

Leu

Gln

90

Glu

Ser

Asn

Ala

Lys

170

Asp

Leu

Ile
Thr
75

Gln
Ile
Asp
Asn
Leu
155
Asp

Tyr

Ser

Pro
60

Ile

Trp

Lys

Glu

Phe

140

Gln

Ser

Glu

Ser

45

Asp

Ser

Ser

Gln

125

Tyr

Ser

Thr

Lys

Pro
205

Arg
Arg
Ser
Thr
110
Leu
Pro
Gly
Tyr
His
190

val

Phe

Leu

Tyr

95

val

Lys

Arg

Asn

Ser

175

Lys

Thr

Ser

Glu

Pro

Ala

Ser

Glu

Ser

160

Leu

val

Lys
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EP 2 358 755 B1

<400> 27

Glu Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

1 5

10

15

Glu Arg Ala Thr Leu Ser Cys Ser Val Ser Ser Ser Ile Ser Ser Thr
' - 20 25

Asn Leu His Trp Tyr Gln Gln Lys Pro
35 40

Ile Tyr Gly Thr Ser Arg Leu Arg Ser
50 55

Gly Ser Gly Ser Gly Thr Asp Phe Thr
65 70

Pro Glu Asp Phe Ala Val Tyr Tyr Cys
85

Tyr Ser Phe Gly Gln Gly Thr Lys Leu
‘ 100 105

Ala Pro Ser Val Phe Ile Phe Pro Pro
115 120

Gly Thr Ala Ser Val Val Cys Leu Leu
130 135

Ala Lys Val Gln Trp Lys Val Asp Asn
145 150

Gln Glu Ser Val Thr Glu Gln Asp Ser
165

Ser Ser Thr Leu Thr Leu Ser Lys Ala
180 - 185

Tyr Ala Cys Glu Val Thr His Gln Gly
195 200

Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 28

<211> 215

<212> PRT

<213> Artificial Sequence

81

Gly

Gly

Leu

Gln

90

Glu

Ser

Asn

Ala

Lys

;70

Asp

Leu

Gln

Ile

Thr

75

Gln

Ile

Asp

Asn

Leu

155

Asp

Tyx

Ser

Ala
Pro

60

Ile

Trp

Lys

Glu

Phe

140

Gln

Ser

Glu

Ser

Pro

45

Asp

Ser

Ser

Arg

Gln

125

Tyr

‘Ser

Thr

Lys

Pro
205

30

Arg

Arg

Arg

Ser

Thr

110

Leu

Pro

Gly

Tyr

His

190,

val

Leu

Phe

Leu

Tyr

95

val

Lys

-Arg

Asn

Ser

175

Lys

Thr

Leu

Ser

Glu

80

Pro

Ala

Ser

Glu

Ser

160

Leu

Val

Lys
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<220>

<223> Synthetic Construct

<400> 28

EP 2 358 755 B1

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5

10

15

Asp Arg Val Thr Ile Thr Cys Ser Val Ser Ser Ser Val Ser Ser Ile

Tyr

Ile

Gly

Pro

Leu

Ala

Gly

Ala

145

Gln

Ser

Tyr

Ser

Leu
Tyr
50

Ser
Glu
Thr
Pro
Thr
130
Lys
Glu
Ser
Ala

Phe
210

His

35

Ser

Gly

Asp

Phe

Ser

115

Ala

val

Ser

Thr

Cys

195

Asn

20

Trp

Thr

Ser

Phe

Gly

100

Vval

Ser

Gln

val

Leu

180

Glu

Arg

Tyr
Ser
Gly
Ala
85

Gly
Phe
Val
Trp
Thr
165

Thr

val

Gly

Gln

Asn

Thr

70

Thr

Gly

Ile

Val

Lys

150

Glu

Leu

Thr

Glu

Gln

Leu

55

Asp

Tyr

Thr

Phe

Cys

135

val

Gln

Ser

His

Lys
40

Ala
Phe
Tyr
Lys
Pro
120
Leu
Asp
Asp

Lys

Gln
200

Cys .
215 -

25

Pro

Ser

Thr

Cys

val

105

Pro

Leu

Asn

Ser

Ala

185

Gly

82

Gly

Gly

Leu

Ile

90

Glu

Ser

Asn

Ala

Lys

170

Asp

Leu

Lys

val

Thr

75

Gln

Ile

Asp

Asn

Leu

155

Asp

Tyr

Ser

Ala

Pro

60 -

Ile

Tyr

Lys

Glu

Phe

140

Gln

Ser

Glu

Ser

Pro

45

Ser

Ser

Ser

Arg

Gln

125

Tyr

Ser

Thr

Lys

Pro
205

30

Lys

Arg

Ser

Gly

Thr

110

Leu

Pro

Gly

Tyr

His

190

val

Leu

Phe

Leu

Tyr

95

Vval

Lys

Arg

Asn

Ser

175

Lys

Thr

Leu

Ser

Gln

80

Pro

Ala

Ser

Glu

Ser

160

Leu

val

Lys
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<210> 29

<211> 215

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 29

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser lLeu Ser Ala Ser val Gly

1

5

EP 2 358 755 B1

83

10

15
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EP 2 358 755 B1

Asp Arg Val Thr Ile Thr Cys Ser Val
20 25

Tyr Leu His Trp Tyr Gln Gln Lys Pro
35 40

Ile Tyr Ser Thr Ser Asn Leu Ala Ser
50 55

Gly SerbGly Ser Gly Thr Asp Phe Thr
65 70

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys
85

Leu Thr Phe Gly Gly Gly Thr Lys Val
100 105

Ala Pro Ser Val Phe Ile Phe Pro Pro
115 ' 120

Gly Thr Ala Ser Val Val Cys Leu Leu
130 135

Ala Lys Val Gln Trp Lys Val Asp Asn
145 150

Gln Glu Ser Val Thr Glu Gln Asp Ser
165

Ser Ser Thr Leu Thr Leu Ser Lys Ala
180 185

Tyr Ala Cys Glu Val Thr His Gln Gly
195 200

Ser Phe Asn Aig Gly Glu Cys
210 215

<210> 30

<211> 215

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 30

84

Ser

Gly

Gly

Leu

Gln

90

Glu

Ser

Asn

Ala

Lys

170

Asp

Leu

Ser

Lys

val

Thr

75

Val

Ile.

Asp

Asn

Leu

155

Asp

Tyr

Ser

Ser
Ala
Pro
60

Ile
Tyr
Lys
Glu
Phe
140
Gln
Ser

Glu

Ser

val

Pro

45

Ser

Ser

Ser

Arg

Gln

125

Tyr

Ser

Thr

Lys

Pro

Ser

30

Lys

Arg

Ser

Gly

Thr

110

Leu

Pro

Gly

Tyr

His
190

val

205 .

Ser

Leu

Phe

Leu

Tyr

95

val

Lys

Arg

Asn

Ser

175

Lys

Thr

Ile

Leu

Ser

Gln

80

PI‘_O

Ala

Ser

Glu

Ser

160

Leu

Val

Lys
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Asp

Tyr

Ile

Gly

65

Pro

Leu

Ala

Gly

Ala

145

Gln

Sér

Tyr

Ser

Arg

Tyr

50

Ser

Glu

Thr

Pro

Thr

130

Lys

Glu

Ser

Ala

Phe
210

Asp

val

His

35

Ser

Gly

Asp

Phe

Ser

115

Ala

val

Ser

‘Thr

Cys
195

Asn

<210> 31
<211> 645
<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic Construct

Ile Gln Met Thr Gln Ser Pro Ser Ser lLeu Ser Ala Ser Val Gly

Thr
20

Trp

Thr

Ser

Phe

Gly

100

Val

Ser

Gln

val

Leu

180

Glu

Arg

Ile

Tyr

Ser

Gly

Ala

85

Gly

Phe

val

Trp

Thr

165

Thr

val

Gly

Thr
Gln
Asn
Thr
70

Thr
Gly
Ile
val
Lys
150
Glu
Leu

Thr

Glu

5

Cys

Gln

Leu

55

Asp

Tyx

Thr

Phe

Cys
135

val’

Gln

Ser

His

Cys
215

Ser
Lys
40

Ala
Phe
Tyr
Lys
Pro
120
Leu
Asp
Asp

Lys

Gln
200

EP 2 358 755 B1

val

25

Pro

Ser

Thr

Cys

Vval

105

Pro

Leu

Asn

Ser

Ala

185

Gly

Ser

Gly

Gly

Leu

Gln

Glu

Ser

Asn

Ala

Lys

170

Asp

Leu

Ser

Lys

val

Thxr

75

Val

Ile

Asp

Asn

Leu

155

Asp

Tyr

Ser

85

10

Ser

Ala

Pro

60

Ile

Tyr

Lys

Glu

Phe
140
Gln
Ser

Glu

Ser

val

Pro

45

Ser

Ser

Arg

Arg

Gln

125

Tyr

Ser

Thr

Lys

Pro
205

Axg

30

Lys

Arg

Serx

Gly

Thr

110

Leu

Pro

Gly

Tyr

His

190

val

Ser
Leu
Phe
Leu
Tyx
95

vVal
Lys
Arg
Asn
Ser
175

Lys

Thr

Ile
Leu
Ser
Gln
80

Pro
Ala
Ser
Glu
Ser
160
Leu

Vval

Lys

15
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<400> 31

'gaaattgtgt

ctetecetgea

cctggccagg
gacaggttca
cctgaagatt
caagggacca
ccatctgatg
tatceccagag
caggagagtg
acgctgagcea
ggcctgaget
<210> 32

<211> 645
<212> DNA

tgacgcagte

gtgtcagcetc

ctceccagget

gtggcagtgg
ttgcagtgta
agttégagat
agcagttgaa
aggccaaagt
tcacagagca
aagcagacta

cgeccegtcac

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 32

gaaattgtgt

ctctectgea
cctggcecagg
gacaggttca
cctgaagatt
caagggacca
ccatcetgatg
tatcccagag
caggagagtg
acgctgagca

ggcctgagcet

<210> 33
<211> 645

tgacgcagtc
gtgtcagcete
ctcccagget
gtggcagtgg
ttgcagtgta
agttggagat
agcagttgaa
aggccaaaét
tcacagagca
aagcagacta

cgecegtceac

EP 2 358 755 B1

tecaggecacce

aagtataagt

cctcatctat
gtctgggaca
ttactgtcaa
caaacgaact
atctggaact
acagtggaag
ggacagcaag
cgagaaaca;

aaagagcttc

tccaggcacc
aagtataégt
cctcatctat
gtctgggaca
ttactgtcaa
caaacgaact
atctggaact
acagtggaag
ggacagcaag
cgagaaacac

aaagagcttc

ctgtctttgt

tccaccaact

ggcacatcct
gacttcacte
cagtggagta
gtggctgcac
gcctetgttg
gtggataacg
gacagcacct
aaagtctacg

aacaggggag

ctgtctttgt
tccaccaact
ggcacatcct
gacttcactc
cagtggagta
gtggctgcac
gcctetgttg
gtggataacg
gacagcacct

aaagtctacg

aacaggggag

86

ctccagggga

tacactggta

acctggcttce
tcaccatcag
gttaccecgta
catctgtett
tgtgcetget
ccctccaatce
acagcctcag
cctgecgaagt

agtge

ctccagggga
tacactggta
acctggcttc
tcaccatcag
gttacccgta
catctgtctt
tgtgcctget
ccctecaate
acagcctcag
cctgegaagt

agtgce

aagagccacce

ccagcagaaa

tggcatccca
cagactggag
cagtttcgge
catcttcceg
gaataacttce
gggtaactcc
cagcaccctg

cacccatcag

aagagccacc
ccagcagaaa
tggcatccca
cagactggag
cagtttecgge
catcttceceg
gaataacttc
gggtaactcc
cagcaccctg

cacccatcag

60

120

180
240
300
360
420
480
540
€600

645

60
120
180
240
300
360

420

480

540
600

645
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<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 33

gaaattgtgt

ctctectgea

cctggeccagg
gacaggttca
cctgaagatt.:
caagggacca
ccatctgatg
tatcccagag
caggagagtg
acgctgagca
ggcctgaget
<210> 34

<211> 645
<212> DNA

tgacgcagtc

gtgtcagctc

ctccecagget
gtggcagtgg
ttgcagtgta
agttggagat
agcagttgaa
aggccaaagt
tcacagagca
aagcagacta

cgeeccgteac

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 34

EP 2 358 755 B1

tccaggcacce

aagtataagt

cctcatctat
gtctgggaca
ttactgtcaa
caaacgaact
atctggaact
acagtggaag
ggacagcaag
cgagaéacac

aaagagcttc

ctgtctttgt

tccaccaact

ggcacatcca
gacttcactc
cagtggagta
gtggctgcac
gcctetgttyg
gtggataacg
gacagcacct
aaagtctacg

aacaggggag

87

ctccagggga

tacactggta

gactgagatc
tcaccatcag
gttacccgta
catctgtett
tgtgcctgcet
ccctccaate
acagcctcag
cctgcgaagt

agtgce

aagagccacc

ccagcagaaa

tggcatccca
cagactggag
cagtttegge
catcttcecceg
gaataacttc
gggtaactcc
cagcaccctg

cacccatcag

60

120

180
240
300
360
420
480

540

600

645
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25

30

35
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45

50

55

gacatccaga
étcactfgca
ccagggaaag
tcaaggttca
cctgaagatt
ggagggacca
ccatctgatg
tatcccagég
caggagagtg
acgctgagca

ggcctgaget

<210> 35
<211> 645
<212> DNA

tgacccagtce
gtgtcagetce
cccctaagcet
gtggcagtgg
ttgcaactta
aggtggagat
agcagttgaa
aggccaaagt
tcacagagca
aagcagacta

cgeccgtcac

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 35

gacatccaga
atcacttgeca

ccagggaaag

tcaaggttca
cctgaagatt
ggagggacca
ccatctgatg
tatcccagag
caggagagtg
acgctgagca
ggcctgagct
<210> 36

<211> 645
<212> DNA

tgacccagtc

gtgtcagctc

ccecctaaget

gtggcagtgg
ttgcaactta
aggtggagat
agcagttgaa
aggccaaagt
tcacagagca
aagcagacta

cgcccgtcac

<213> Artificial Sequence

EP 2 358 755 B1

tccatccetee
aagtgtaagt
cctgatctat
atctgggaca
ctactgtatt
caaacgaact
atctggaact
acagtggaag
ggacagéaag
cgagaaacac

aaagagcttc

teccatcectec

aagtgtatcc

cctgatctat

atctgggaca
ctactgtcaa
caaacgaact
atctggaact
acagtggaag
ggacagcaag
cgagaaacac

aaagagcttc

ctgtctgecat
tccatttact
agcacatcca
gatttcacte
cagtacagtg
gtggctgcac
gcetetgttg
gtggataacg
gacagcacct

aaagtctacg

aacaggggag

ctgtctgeat

tccatttact

agcacatcca

gatttcacte
gtctacagtg
gtggctgcac
gcctcetgttg
gtggataacg
gacagcacct

aaagtctacg

aacaggggag

88

ctgtaggaga
tgcactggta
acttggcttc
tcaccatcag
gttacccget
catctgtett
tgtgcetget
ccctcecaate
acagcctcag
cctgcgaagt

agtgc

ctgtaggaga
tgcactggta

acttggette

tcaccatcag
gttacccget
catctgtctt
tgtgcctéct
ccctccaatc
acagcctcag
cctgecgaagt

agtgce

cagagtcacc
tcagcagaaa
tggagtcececa
cagtctgcaa
cacgttcgge
catctteecg
gaataacttc
gggtaactce
cagcaccctg

cacccatcag

cagagtcacc

tcagcagaaa

tggagtccca

cagtctgecaa
cacgttcgge
catcttcceg
gaataactte
gggtaactcc
cagcaccctg

cacccatcag

60
120
180
240
300
360
420
480
540
600

645

60
120

180

240
300
360
420
480
540
600

645
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15

20

25

30

35

40

45

50

55

<220>

<223> Synthetic Construct

<400> 36

gacatccaga
atcacttgqa
ccagggaaag
tcaaggttca
cctgaagatt

ggagggacca

ccatctgatg

tatcccagag

caggagagtg
acgetgagea
ggcctgaget

<210> 37
<211> 441

<212> PRT

tgacccagtc
gtgtcagcté
cccctaaget
gtggcagtgg
ttgcaactta
aggtggagat
agcagttgaa
aggccaaagt
tcacagagca
aagcagacta

cgececegtcac

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 37

tccatcectee
aagtgtacgt
cctgatétat
atctgggaca
ctactgtcag
caaécggact
atctggaact
acagtggaag
ggacagcaag
cgagaaacac

aaagagcttc

EP 2 358 755 B1

ctgtctgcecat
tccatttact
agcacatcca
gatttcacte
gtgtacaggg
gtggctgcac
gcctetgttg
thgataacg
gacagcacct

aaagtctacg

aacaggg¢ag

ctgtaggaga
tgcactggta
acttggcﬁtc
tcaccatcag
gttacccget
catctgtett
tgtgcctgcet
ccctccaatc
acagcctcag
cctgcgaagt

agtgc

cagagtcacc
tcagcagaaa
tggagtcceca
cagtctgcga
cacgttegge
catcttceeg
gaataactte
gggtaactcc
cagcaccctg

cacccatcag

60
120
180
240
300
360
420
480
540
600

645

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser

1

5

10

15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Arg

89



10

15

20

25

30

35

40

45

50

55

Tyr Ile

Gly Trp
50

Lys Gly
65

Met Glu

Ala Arg

Thr Val

Pro Cys

130

Val Lys
145,

Ala Leu

Gly Leu

Gly Thr

Lys Val

210

Cys Pro

225

Lys Pro

val val

Tyr Val

His

35

Ile

Arg

Leu

Gly

Ser

115

Ser

Asp

Thr

Tyr

Gln

195

Asp

Ala

Lys

val-

Asp
275

20

Trp

Tyr

Vval

Ser

Tyr

100

Ser

Arg

Tyr

Ser

Ser

180

Thr

Lys

Pro

Asp

Asp
260

Gly

Val

Pro

Thr

Ser

85

Gly

Ala

Ser

Phe

Gly

165

Leu

Tyr

Thr

Pro

Thr

245

val

Met

Arg

val

Ile‘

70

Leu
Ala
Ser
Thr
Pro
150
vVal
Ser
Thr
Val
val
230
Leu

Ser

Glu

EP 2 358 755 B1

Gln

Thr

55

Thr

Arg

Phe

Thr

Ser

135

Glu

His

Ser

Cys

Glu

215

Ala

Met

His

val

Ala
40

Gly
Ala
Ser
Tyr
Lys
120
Glu
Pro
Thr
val
Asn
200
Arg
Gly
Ile

Glu

His
280

20

25

Pro

Asp

Asp

Glu

Tyr

105

Gly

Ser

val

Phe

val
185

Val

Lys

Pro

Ser

Asp

265

Asn

Gly
Thr
Lys
Asp
90

Pro
Thr
Thr
Pro
170
Thr
Asp
Cys
Ser
Arg
250

Pro

Ala

Gln
Tyr
Ser
75

Thr
Gly
Ser
Ala
Vval
155
Ala
Val
His
Cys
Vval
235
Thr

Glu

Lys

Gly

Tyxr

60

Thr

Ala

Gln

Vval

Ala

140

Ser

Val

Pro

Lys

val

220

Phe

Pro

val

Thr

Leu

Asn

Ser

val

Gly

Phe

125

Leu

Trp

Leu

Ser
Pro
205
Glu
Leu
Glu
Gln

Lys
285

30

Glu

Glu

Thr

Tyr

Thr

110

Pro

Gly

Asn

Gln

Ser

190

Ser

Cys

Phe

Val

Phe

270

Pro

Trp

Lys

Ala

Tyr

95

Leu

Leu

Cys

Ser

Ser

175

Asn

Asn

Pro

Pro

Thr

255

Asn

Arg

Met

Phe

Tyr

80

Cys

val

Ala

Leu

Gly

160

Ser

Phe

Thr

Pro

Pro -

‘240

Cys

Trp

Glu
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15

20

25

30

35

40

45

50

55

Glu Gln
290

His Gln
305

Lys Gly
Gln Pro
Met Thr

Pro Ser
370

Asn Tyr
385

Leu Tyr
val Phe

Gln Lys

<210> 38
<211> 441
<212> PRT

<213> Artificial Sequence

<220>

Phe

Asp

Leu

Arg

Lys

355

ASP

Lys

Ser

Ser

Sér
435

Asn

Trp

Pro

Glu

340

Asn

Ile

Thr

Lys

Cys

420

Leu

<223> Synthetic Construct

<400> 38

Ser

Leu

Ala

325

Pro

Gln

Ala

Thr

Leu
405

Ser

Ser

Thr

Asn

310,

Pro

Gln

Vval

val

Pro

390

Thr

Vval

Leu

EP 2 358 755 B1

Phe Arg Val Val Ser

295

Gly

Ile

val

Ser

Glu

375

Pro

val

Met

Ser

Lys

Glu

Tyr

Leu
360

Trp

Met

Asp

His

Pro
440

o1

Glu

Lys

Thr

345

Thr

Glu

Leu

Lys

Glu

425

Gly

Tyr

Thr

330

Leu

Cys

Ser

Asp

Ser

410

Ala

Lys

315

Ile

Pro

Leu

Asn

Ser

395

Arg

Leu

val
300
Cys
Ser
Pro
Val
Gly
380
Asp

Trp

His

ree
Lys
Lys
Ser
Lys

365

Gln

Gly

Gln

Asn

Thr

val

Thr

Arg

350

Gly

Pro

Ser

Gln

His
430

Vval
Ser
Lys
335

Glu

Phe

"Glu

Phe

Gly
415

Tyr

val
Asn
320
Gly
Glu
Tyr
Asn
Phe
400

Asn

Thr
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30

35

40

45

50

55

EP 2 358 755 B1

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Arg
20 _ 25 30

Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Tyr Pro Val Thr Gly Asp Thr Tyr Tyr Ile Glu Lys Phe

92
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15

20

25

30

35

40

45

50

55

Lys
€5

Met
Ala
Thr
Pro
val
145
Ala
Gly
Gly
Lys
Cys
225
Lys
val
Tyr

Glu

His
305

50

Gly

Glu

Arg

val

Cys

130

Lys

Leu

Leu

Thr

val

210

Pro

Pro

val

val

Gln

290

Gln

Axg

Leu

Gly

Ser

115

Ser

Asp

Thr

Tyr

Gln

195

Asp

Ala

Lys

Vval

Asp

275

Phe

Asp

Val

Ser

Tyr

100

Ser

Arg

Tyr

Serx

Ser

180

Thr

Lys

Pro

Asp

Asp

260

Gly

Asn

Trp

.Thr

Ser

Gly

Ala

Ser

Phe

Gly

165

Leu

Tyr

Thr

Pro

Thr

245

Val

Met

Ser

Leu

Ile

70

Leu

Ala

Ser

Thr

Pro

150

val

Ser

Thr

val.

Val

230

Leu

Ser

Glu

Thr

Asn
310

EP 2 358 755 B1

55

Thr

Arg

Phe

Thr

Ser

135

Glu

His

Ser

Cys

Glu

215

Ala

Met ]

His

val

Phe

295

Gly

Ala
Ser
Phe
Lys
120
Glu
Pro
Thr
Val
Asn
200
Arg
Gly
Ile
Glu
His
280

Arg

Lys

93

Asp

Glu

Tyr

105

Gly

Serxr

val

Phe

val

185

val

Lys

Pro

Serxr

Asp

265

Asn

Vval

Glu

Lys

Asp

TIp

Pro.

Thr

Thr

Pro

170

Thr

Asp

Cys

Ser

Arg

250

Pro

Ala

Val

Tyr

Ser

75

Thr

Gly

Ser

Ala

val

155

Ala

val

His

Cys

val

235

Thr

Glu

Lys

Ser

Lys
315

60

Thr

Ala

Gln

vVal

Ala

140

Ser

val

Pro

Lys

val

220

Phe

Pro

val

Thr

Val

300

Cys

Ser

val

Gly

Phe
125

Leu

Txp

Leu

Ser

Pro

205

Glu

Leu

Glu

Gln

Lys

285

Leu

Lys

Thr

Tyr

Thr

110

Pro

Gly

Asn

Gln

Ser

190

Ser

Cys

Phe

Val

Phe

270

Pro

Thr

vVal

Ala

Tyr

95

Leu

Leu

Cys

Ser

Ser

175

Asn

Asn

Pro

Pro

Thr-

255

Asn

Arg

Val

Ser

Tyr

80

Cys

val

Ala

Leu

Gly

160

Ser

Phe

Thr

Pro

Pro

240

Cys

Trp

Glu

val

Asn
320
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15

20

25

30

35

40

45

50

55

Lys

Gln

Met

Pro

Asn

385

Leu

val

Gln

<210> 39

<211> 441
<212> PRT

Gly

Pro

Thr

Ser

370

Tyr

Tyr

Phe

Lys

Leu

Arg

Lys

355

Asp

Lys

Ser

Ser

Ser
435

Pro

Glu

340

Asn

Ile

Thr

Lys

Cys

. 420

Leu

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 39

Ala

325

Pro

Gln

Ala

Thr

Leu

405

Ser

Ser

Pro

Gln

Val

val

Pro

390

Thr

Val

Leu

EP 2 358 755 B1

Ile Glu Lys Thr Ile

Vval
Ser
Glu-
375
Pro
val

Met

Ser

Tyr
Leu
3 69
Met
Asp
His

Pro
440

Thr

345

Thr

Glu

Leu

Lys

Glu

425

Gly

94

330

Leu

Cys

Ser

Asp

Ser

410

Ala

Pro

Leu

Asn

Ser

395

Arg

Leu

Ser

Pro

Vval

Gly

380

Asp

Trp

His

Lys

Ser

Lys

365

Gln

Gly

Gln

Asn

Thr.-

Arg

350

Gly

Pro

Ser

Gln

His
430

Lys
335
Glu
Phe
Glu
Phe
Gly
415

Tyr

Gly

Glu

Tyr

Asn

éhe

400

Asn

Thr
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15

20

25

30

35

40

45

50

55

Gln
Ser
Tyr
Gly
.Lys

€5

Met

Val

val

Ile

Trp
50

Gly

Glu

Gln

Lys

His

35

Ile

Arg

Leu

Leu

val
20

Trp

Tyr

val

Ser

val

Ser

Val

Pro

'fhr

Ser

Gln

Cys

Arg

val

Ile

70

Leu

EP 2 358

Ser Gly

Lys Ala

Gln Ala

40

Thr Gly
55

Thr Ala

Arg Ser

95

755 B1

Ala Glu
10

Ser Gly

25

Pro Gly

Asp Thr

Asp Lys

Glu Asp

val

Tyr

Gln

Tyr

Ser

75

Thr

Lys

Thr

Gly

Tyr

60

Thr

Ala

Lys

Phe

Leu

45

Arg

Ser

val

Pro

Thr

30

Glu

Glu

Thr

Tyr

Gly
15

Ser

Trp

Pro

Ala

Tyr

Ser

Arg

Met

Phe

Tyr

80

Cys
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15

20

25

30

35

40

45

50

55

Ala

Thr

Pro

val

145

Ala

Gly

Gly

Lys

Cys

225

Lys

val

Tyr

Glu

His

305

Lys

Gln

Arg

val

Cys

130

Lys

Leu

Leu

Thr

Val

210

Pro

Pro

val

val

Gln

290

Gln

Gly

Pro

Gly

Ser

115

Ser

Asp

Thr

Tyr

Gln

195

Asp

Ala

Lys

val

Asp

275

Phe

Asp

Leu

Arg

EP 2 358 755 B1

85

Tyr Gly Ala Phe
100

Ser Ala Ser Thr

Arg Ser Thr Ser
135

Tyr Phe Pro Glu
150

Ser Gly Val His
165

Ser Leu Ser Ser
180

Thr Tyr Thr Cys

Lys Thr val Glu
215

Pro Pro Val Ala
230

Asp Thr Leu Met
245

Asp Val Ser His
260

Gly Met Glu Val

Asn Ser Thr Phe
: 295

Trp Leu Asn Gly
310

Pro Ala Pro Ile
325

Glu Pro Gln Val
340

Tyr

Lys

120

Glu

Pro

Thr

val

Asn

200

Arg

Gly

Ile

Glu

His

280

Arg

Lys

Glu

Tyr

96

Tyr

105

Gly

Ser

Val

Phe

val

185

Vval

Lys

Pro

Ser

Asp:

265

Asn

Val

Glu

Lys

Thr

90

Trp

Pro

Thr

Thr

Pro

170

Thr

Asp

Cys

Ser

Arg

250

Pro

Ala

val

Tyr

Thr

330

Leu

345 |

Gly

Ser

Ala

val

155

Ala

Val

His

Cys

Vval

235

Thr

Glu

Lys

Ser

Lys

315

Ile

Pro

Gln

val

Ala

140

Ser

val

Pro

Lys

vVal
220

Phe

Pro

val

Thr

Val

300

Cys

Ser

Pro

Gly

Phe

125

Leu

Trp

Leu

Ser

Pro

205

Glu

Leu

Glu

Gln

Lys

285

Leu

Lys

Lys

Ser

Thr

110

Pro

Gly

Asn

Gin

Ser

190

Ser

Cys

Phe

val

Phe

270

Pro

Thr

val

Thr

Arg
350

95

Leu

Leu

Cys

Ser

Ser

175

Asn

Asn

Pro

Pro

Thr

255

Asn

Arg

Val

Ser

Lys

335

Glu

Val

Ala

Leu

Gly

160

Ser

Phe

Thr

Pro

Pro

240

Cys

Trp

Glu

Val

Asn

320

Gly

Glu
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55

Met Thr Lys
355

Pro Ser Asp
370

Asn Tyr Lys
385

Leu Tyr Ser

val Phe Ser

Gln Lys Ser
435

<210> 40
<211> 440
<212> PRT

Asn

Ile

Thr

Lys

Cys

420

Leu

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 40

Gln

Ala

Thr

Leu

405.

Ser

Ser

Vval
val
Pro
390
Thr

Val

Leu

EP 2 358 755 B1

Ser

Glu

375

Pro

Val

Met

Ser

Leu Thr Cys

360

Trp

Met

Asp

His

Pro
440

Glu

Leu

Lys

Glu

425

Gly

97

Leu

Val Lys Gly
365

Ser Asn Gly Gln Pro

Asp

Ser
410

Ala

Ser
385

Arg

Leu

380

Asp Gly Ser

Trp Gln Gln

His Asn His
430

Phe

Glu

Phe

Gly

415

Tyx

Tyx

Asn

Phe

400

Asn

Thr
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55

Gln

Ser

Tyr

Gly

Glu

65

Met

Ala

val

val

Vai

Met;

Arg

Gly

Glu

Arg

Ser

Gln

Lys

His

35

val

Arg

Leu

Thr

Ser

Leu

val
20

Trp

Asn

val

Arg

Asn
100

Ala

Val

Ser

Val

Pro

Thr

Ser
85

Trp

Ser

Gln

Cys

Arg

Asn

Met

70

Leu

Thr

EP 2 358 755 B1

Ser Gly Ala Glu

Lys

Gln

Arg

Thr

Arg

Asp

Lys

Ala

Ala

40 |

Gly

Thr

Ser

Tyr

Gly

98

Ser

25

Pro

Gly

Asp

Asp

Trp
105

Pro

10

Gly

Gly

Thr

Thr

Asp

Gly

Ser

Val

Tyr

Gln

Thr

Ser

75

Thr

Gln

val

Lys
Thr
Gly
Tyr
60

Thr
Ala

Gly

Phe

Lys

Phe

Leu

45

Asn

Ser

val

Thr

Pro

Pro

Thr

30

Glu

Gln

Thr

Tyr

Thr
110

Gly
15

Asp

Trp

Lys

Ala

Tyr

95

val

Ala

Ala

Tyxr

Met

Phe

Tyr

80

Cys

Thr

Pro
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55

Cys

Lys

145

Leu

Leu

Thr

val

Pro

225

Pro

Val

val

Gln

Gln

305

Gly

Pro

Thr

Ser

Ser

130

Asp

Thr

Tyr

Gln

Asp

210

Ala

Lys

val

Asp

Phe

290

Asp

Leu

Arg

Lys

Asp
370

115

Arg
Tyr
Ser
Ser
Thr
195
Lys
Pro
Asp
Asp
Gly

275

Asn
,Trp
Pro
Glu
Asn

355

Ile

Ser
Phe
Gly
Leu
180
Tyr
Thr
Pro
Thr
val
260
Met
Ser
Leu
Ala
Pro
340
Gln

Ala

Thr

Pro

val

165

Ser

Thr

val

Vval

Leu

245

Ser

Glu

Thr

Asn

Pro

325

Gln

Val

val

Ser

Glu

150

His

Ser

Cys

Glu

Ala

230

Met

His

val

Phe

Gly

310

Tle

Val

Ser

Glu

EP 2 358 755 B1

Glu

135

Pro

Thr

vVal

Asn

Arg

215

Gly

Ile

Glu

His

Arg

295

Lys

Glu

Tyr

Leu

Trp
375

120

Ser

Val

Phe

val

val

200

Lys

Pro

Ser

Asp

Asn

280

val

Glu

Lys

Thr

Thr

360

Glu

Thr

Thr

Pro

Thr

185

Asp

Cys

Ser

Arg

Pro

265

Ala

val

Tyxr

Thr

Leu

345

Cys

Ser

929

Ala

Val

Ala

170

Val

His

Cys

val

Thr

250

Glu

Lys

Ser

Lys

Ala

Ser

155

val

Pro

Lys

Vval

Phe

235

Pro

val

Thr

val

Cys

- 315

Ile

330

Pro

Leu

Asn

Ser

Pro

val

Gly

Leu
140

Trp

Leu

Ser

Pro

Glu

220

Leu

Glu

Gln

Lys

Leu

300

Lys

Lys

Ser

Lys

Gln
380

125

Gly

AsSn

Gln

Ser

Ser

205

Cys

Phe

val

Phe

Pro

285

Thr

val

Thr

Arqg

Gly

365

Pro

Cys

Ser

Ser

Asn

190

Asn

Pro

Pro

Thr

Asn

270

Arg

val

Ser

Lys

Glu

350

Phe

Glu

Leu

Gly

Ser

175

Phe

Thr

Pro.

Pro

Cys

255

Trp

Glu

val

Asn

Gly-

335

Glu

Tyr

Asn

Val

Ala

160

Gly

Gly

Lys

Cys

Lys

240

val

Tyr

Glu

His

Lys

320

Gln

Met

Pro

Asn
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Tyr Lys Thr Thr Pro
385

Tyr Ser Lys Leu Thr
405

Phe Ser Cys Ser Val
420

Lys Ser Leu Ser Leu
435

<210> 41

<211> 440

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 41

EP 2 358 755 B1

Pro Met Leu Asp Ser Asp Gly Ser Phe Phe Leu

390

395

400

Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val

410

415

Met His Glu Ala Leu His Asn His Tyr Thr Gln

Ser Pro Gly
440

425

100

430
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55

Gln

Ser

Tyr

Gly

Glu

Met

Ala

val

Cys

Lys

Vval

val

Met

Arg

50

Gly

Glu

Ser

Ser
130

Asp

Gln

Lys

His

35

val

Arg

Leu

Ala

Ser
115

Arg

Tyr

Leu

val
20

Trp-

Asn
val
Arg
Asn
100
Ala

Ser

"Phe

Vval

Ser

val

Pro

Thr

Ser

Trp

Ser

Thr

Pro

Gln

Cys

Arg

Asn

Met

70

Leu

Leu

Thr

Ser

Glu

EP 2 358 755 B1

Ser Gly Ala Glu

Lys

Gln

Arg

55

Thr

Arg

Asp

Lys

Glu

135

Pro

Ala
Ala
40

Arg
Thr
Ser
Tyr
Gly
120

Ser

Vval

101

10

Ser Gly
25

Pro Gly

Gly Thr

Asp Thr

Asp Asp

90

Trp Gly

105

Pro Ser

Thr Ala

Thr Val

val

Tyr

Gln

Thr

Ser

75

Thr

Gln

val

Ala

Ser

Lys

Thr

Gly

Tyr

60

Thr

Ala

Gly

Phe

Leu
140

Trp

Lys

Phe

Leu

45

Asn

Ser

val

Thr

Pro

125

Gly

Asn

Pro

Thr

Glu

Gln

Thr

Tyr

Thr

110

Leu

Cys

Ser

Gly

Asp

Trp

Lys

Ala

Tyr

95

vVal

Ala

Gly

Ala

Tyr

Met

Phe

Tyr

80

Cys

Thr

Pro

Val

Ala
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145

Leu

Thr

Val

Pro

225

Pro

val

Val

Gln

Gln

305

Gly

Pro

Ti’uf:

Ser

Tyr

385

Tyr

Thr

Tyr

Gln

Asp

210

Ala

Lys

Val

Asp

Phe

290

Asp

Leu

Arg

Lys

Asp

370

Lys

Ser

Ser

Ser

Thr

195

Lys

Pro

Asp

Asp

Gly

275

Asn

Trp

Pro

Glu

Asn’

355

Ile

Thr

Lys

Gly

Leu

180

Tyr

Thr

Pro

Thr

val

260

Met

Ser

Leu

Ala

Pro

340

Gln

Ala

Thr

Leu

Val
165
Ser
Thr
val
val
Leu
245
Ser
Glu
Thr
Asn
Pro
325
Gln
Val
val

Pro

Thr
405

150

His

Ser

Cys

Glu

Ala

230

Met

His

val

Phe

Gly

310

Ile

Val

Ser

Glu

Pro

390

VvVal

Thr

val

Asn

Arg

215

Gly

Ile

Glu

His

Arg

295

Lys

Glu

Tyr

Leu

Trp
375

Met

Asp

EP 2 358 755 B1

Phe

Vval

val

200

Lys

Pro

Ser

Asp

Asn

280

val

Glu

Lys

Thr

Thr

360

Glu

Leu

Lys

Pro

Thr

185

Asp

Cys

Ser

Arg

Pro

265

Ala

val

Tyr

Thr

Leu

345

Cys

Ser

Asp

Ser

Ala

170

VvVal

His

Cys

val

Thr

250

Glu

Lys

Ser

Lys

Ile

155

val

Pro

Lys

val

Phe

235

Pro

val

Thr

val

Cys

315

Ser

330 °

Pro

Leu

Asn

Ser

Arg
410

102

Pro

Vval

Gly

Asp

395

Trp

Leu

Ser

Pro

Glu

220

Leu

Glu

Gln

Lys

Leu

300

Lys

Lys

Ser

Lys

Gln

380

Gly

Gln

Gln

Ser

Ser

205

Cys

Phe

Vval

Phe

Pro

285

Thr

val

Thr

Arg

Gly

365

Pro

Ser

Gln

Ser
Asn
190
Asn
Pro
Pro
Thr
Asn
270
Arg
val
Ser
Lys
Glu
350
Phe
Glu

Phe

Gly

Ser
175
Phe
Thr
Pro
Pro
Cys
255
Trp
Glu
vVal
Asn
Gly
335
Glu
Tyr
Asn

Phe

Asn
415

160

Gly

Gly

Lys

Cys

Lys

240

val

Tyx

Glu

His

Lys

320

Gln

Met

Pro

Asn

Leu

400

Vval



EP 2 358 755 B1

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
420 - 425 430

Lys Ser Leu Ser leu Ser Pro Gly
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435

<210> 42

<211> 440

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 42

440

103
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Gln

Ser

Tyr

Gly

Glu

65

Met

Ala

val

Cys

Lys

145

Leu

Leu

val
val
Met
Arg
50

Gly
Glu
Arg
Ser
Ser
130
Asp

Thr

Tyr

Gln

Lys

His

35

val

Arg

Leu

Ala

Ser

115

Arg

Tyr

Ser

Ser

Leu

Val
20

Trp

Asn

Vval

Arg

Asn

100

Ala

Ser

Phe

Gly

Leu

Ser
Val
pro
Tp:
Ser

85

Ile

Ser

Thr

Pro

Val
165

.Ser

Cys
Arg
Tyr
Met
70

Leu
Thr
Ser
Glu
150
His

Ser

Ser

Lys

Gln

Arg

Thr

Arg

Asp

Lys

Glu

135

Pro

Thr

val

EP 2 358 755 B1

Gly Ala Glu Val

Ala
Ala
40

Gly
Thr
Ser
Tyr
Gly
120
Ser
val

Phe

vVal

Ser

25

Pro

Ser

Asp

Asp

Trp

105

Pro

Thr

Thr

Pro

Thr

104

10

Gly
Gly
Thr
Thr
Asp
Gly
Ser
Ala
Val
Ala

170

val

Tyr

Gln

Thr

Ser

75

Thr

Gln

val

Ala

Ser

155

val

Pro

Lys

Thr

Gly

Tyr

60

Thr

Ala

Gly

Phe

Leu
140

Trp

Leu

Ser

Lys

Phe

Leu

45

Asn

Ser

val

Thr

Pro

125

Gly

Asn

Gln

Ser

Pro

Thr

30

Glu

Gln

Thr

Tyr

Thr

110

Leu

Cys

Ser

Ser

Asn

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

val

Ala

Leu

Gly

Ser

175

Phe

Ala
Tyr
Met
Phe
Tyr
80

Cys

Thr

Pro
vVal
Ala
160

Gly

Gly
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Thr

val

Pro

225

Pro

val

val

Gln

Gln

305 .

Gly

Pro

Thr

Ser

Tyr

385

Tyx

Phe,

Lys

Gln

Asp

210

Ala

Lys

val

Asp

Phe
290

Asp

Leu

Arg

Lys

Asp

370

Lys

Ser

Ser

Ser

Thr
195
Lys
Pro
Asp
Asp
Gly
275

Asn
Trp
Pro
Glu
Asn
355
Ile
Thr
Lys

Cys

Leu
435

180

Tyr

Thr

Pro

Thr

val

260

Met

Ser

Leu

Ala

Pro

340

Gln

Ala

Thr

Leu

Ser

420

Ser

Thr

val

val

Leu

245

Ser

Glu

Thr

Asn

Pro

325

Gln

val

val

Pro

Thr

405

Vval

Leu

Cys

Glu

Ala

230

Met

His

val

Phe

Gly

310

Ile

Vval

Ser

Glu

Pro

39¢

val

Met

Ser

EP 2 358 755 B1

Asn

Arg

215

Gly

Ile

Glu

His

Arg

295

Lys

Glu

Tyr

Leu

375

Met

Asp

His

Pro

val
200
Lys
Pro
Ser
Asp
Asn
280
vVal
Glu
Lys
Thr
Thr
360
Glu
Leu
Lys

Glu

Gly
440

185

Asp

Cys

Ser

Arg

Pro

265

Ala

vVal

Tyr

Thr

Leu

345

Cys

Ser

Asp

Ser

Ala
425

105

His

Cys

val

Thr

250

Glu

Lys

Ser

Lys

Ile

330

Pro

Leu

Asn

Ser

Arg

410

Leu

Lys

val

Phe

235

Pro

val

Thr

val

Cys

315

Ser

Pro

val

Gly

Asp

395

Trp

His

Pro

Glu

220

Leu

Glu

Gln

Lys

Leu

300

Lys

Lys

Ser

Lys

Gln

380

Gly

Gln

Asn

Ser

205

Cys

Phe

Vval

Phe

Pro

285

Thr

val

Thr

Arg

Gly

365

Pro

Ser

Gln

His

190

Asn

Pro

Pro

Thr

Asn

270

Arg

Val

Ser

Lys

Glu

350

Phe

Glu

Phe

Gly

Tyr
430

Thr

Pro

Pro

Cys

255

Trp

Glu

Val

Asn

Gly

335

Glu

Tyr

Asn

Phe

Asn

415

Thr

Lys
Cys
Lys
240
val
Tyr
Glu
His
Lys
320
Gln
Met
Pro
Asn
Leu
400

val

Gln
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<210> 43
<211> 1323
<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 43

caggtgcage
tcctgcaagg
cctggacaag
aacgagaagt
atggagctga
ggggettttt
ggceccategy
ctgggetgee
geecectgacea
ctcagcageg
gtagatcaca
gagtgcccac
aaacccaagg
gtgagceccacyg
aatgccaaga
ctcaccgteg
aaaggectce
ccacaggtgt
acctgeetgg
cagccggaga
ctctacagca
tccgtgatge

ggt

<210> 44
<211> 1323
<212> DNA

tggtgcagtc
cttectggeta
ggcttgagtg
tcaagggcag
gcagcctgag
actactgggg
tetteeeget
tggtcaagga
gcggegtgea
tggtgacegt
agcccagcaa
cgtgcccage
acaccctcat
aagaccccga
caaagccacg
tgcaccagga
cagcccccat
acaccctgee
tcaaaggett
acaactacaa
agctcaccgt

atgaggctct

<213> Artificial Sequence

<220>

<223> Synthetic Construct

tggggctgag
caccttcaca
gatgggatgg
agtcacgatt
atctgaggac
ccagggcace
agcgccetge
ctacttecce
cacctteceg
gecctccage
caccaaggtg
accacctgtg
gatctcecegg
ggtccagtte
ggaggagcag
ctggctgaac
cgagaaaacc
cccateeegg
ctacccecage
gaccacacct
ggacaagagc

gcacaaccac

EP 2 358 755 B1

gtgaagaagce
agtaggtata
atttatcctg
accgcggaca
acggcegtgt
ctggtcaceg
tccaggagea
gaaccggtga
getgtectac
aacttcggeca
gacaagacag
gcaggacegt
acccctgagg
aactggtacg
ttcaacagca
ggcaaggagt
atcteccaaaa
gaggagatga
gacatcgeceg
cccatgcetgg
aggtggcagce

tacacacaga

106

ctgggtcctce
tacactgggt
taactggtga
aatccacgag
attactgtge
tctecteege
cctecgagag
cggtgtegtg
agtecctcagg

cccagaccta
ttgagecgcaa
cagtcttect
tcacgtgegt
tggacggcat
cgtteegtgt
acaagtgcaa
ccaaagggca
ccaagaacca
tggagtggga
actccgacgg
aggggaacgt

agagcctctc

ggtgaaggtc
gcgacaggcc
tacttactac
cacagcctac
gagaggctat
ctccaccaag
cacagccgec
gaactcaggce
actctactece
cacctgcaac
atgttgtgte

cttcecececeeca

ggtggtggac

ggaggtgeat
ggtcagcegte
ggtctccaac
gcceccgagaa
ggtcagectg
gagcaatggg
ctcecttette
cttctcatge

cctgtctecg

60
120
180
240
300
360
420
480
540
600
660
720
780

840
900
960

1020

1080

1140

1200

1260

1320

1323
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<400> 44

caggtgcagc
tcctgcaagg
cctggacaag
atcgagaagt
atggagctga
ggtgcttttt
ggcccatcgg
ctgggcectgee
gcecctgacceca
ctcagcageg
gtagatcaca
gagtgcccac
aaacccaagg
gtgagccacg
aatgccaaga
ctcacecgteg
aaaggcctce
ccacaggtgt
acctgcectgg
cagccggaga
ctctacageca
tecegtgatge
agt
<210> 45

<211> 1323
<212> DNA

tggtgcagtc
cttectggeta
ggcttgagtg
tcaagggcag
gcagectgag
tctactgggg
tctteceget
tggtcaagga
gcggegtgea
tggtgacegt
agcccagcaa
cgtgcccage
acaccctcat
aagaccccga
caaagccacg
tgcaccagga
cagcccccat
acaccctgec
tcaaaggctt
acaactacaa
agctcaccgt

atgaggctct

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 45

EP 2 358 755 B1

tggggctgag
caccttcaca
gatgggatgg
agtcacgatt
atctgaggac
ccagggcace
agcgcectge
ctacttccce
caccttceccg
gceccteccage
caccaaggtg
accacctgtg
gatctccegg
ggtccagttc
ggaggagcag
ctggctgaac
cgagaaaacc
ccecatcececgg
ctaccccage
gaccacacct
ggacaagagc

gcacaaccac

gtgaagaagc
agtaggtata
atttatcctg
accgcggaca
acggccgtgt
ctggtcacceg
teccaggageca
gaaccggtga
gctgtcctac
aacttcggca
gacaagacag
gcaggaccgt
acccctgagg
aactggtacg
ttcaacagéa
ggcaaggagt
atctccaaaa
gaggagatga
gacatcgeeg
cccatgetgg
aggtggcage

tacacacaga

107

ctgggtccte
tacactgggt
taactggtga
aatccacgag
attactgtgce
tctcectecge
cctccgagag
cggtgtcgtg
agtcctcagg
cccagacct;
ttgagcgcaa
cagtcttcct
tcacgtgcgt
tggacggcat
cgtteegtgt
acaagtgcaa

ccaaagggca

-ccaagaacca

tggagtggga
actccgacgg
aggggaacgt

agagcctcete

ggtgaaggtc
gcgacaggcc
tacttactac
cacagcctac
gagaggctat
ctccaccaag
cacagccgec
gaactcaggc
actctactce
cacctgcaac
atgttgtgte
cttceceeccca
ggtggtggac
ggaggtgcat
ggtcagcgtc
ggtctccaac
gccccgagaa
ggtcagcctg

gagcaatggg

ctccttette
cttctcatge

cctgtcecteeg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320

1323
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caggtgcagc tggtgcagtc tggggctgag gtgaagaagce ctgggtcecctc ggtgaaggtce
tcctgcaagg cttctggecta caccttcaca agtaggtata tacactgggt gecgacaggcce
cctggacaag ggcttgagtg gatgggatgg atttatcctg taactggtga tacttactac

agagagcctt tcaagggcag agtcacgatt accgeggaca aatccacgag cacagcctac

atggagctga
ggagcttttt
ggcccatcgg
ctgggctgcece
gccctgacca
ctcagcagcg
gtagatcaca
gagtgcccac
aaacccaagg
gtgagccacg
aatgccaaga
ctcaccgtcg
aaaggcctcce
ccacaggtgt
acctgeetgg
cagcecggaga
ctctacageca

tcegtgatge

ggt

<210> 46

<211> 1323
<212> DNA

gcagcctgag
actactgggg
tctteceget
tggtcaagga
gcggegtgea
tggtgaccgt
agcccagcaa
cgtgcecage
acacccteat
aagaccccga
caaagccacg
tgcaccagga
cégcccccat
acaccctgece
tcaaaggctt
acaactacaa
agctcaccgt

atgaggctct

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 46

EP 2 358 755 B1

atctgaggac
ccagggcecace
agcgcecctge
ctacttccece
caccttcceg
gccctccage
caccaaggtg
accacctgtg
gatctcecegg
ggtccagtte
ggaggagcag
ctggctgaac
cgagaaaacc
cccatceegg
ctaccccage
gaccacacct
ggacaagagc

gcacaaccac

acggcegtgt
ctggtcaceg
tccaggagca
gaaccggtga
gctgtectac
aacttcggca
gacaagacag
gcaggaccgt
acccctgagg
aactggtacg
ttcaacagca
ggcaaggagt
atctccaaaa
gaggagatga
gacatcgcceg
cccatgetgg
aggtggcagc

tacacacaga

108

attactgtge
tctcecteege
cctccgagag
cggtgtcgtg
agtcctcagg
ccecagaccta
ttgagcgcaé
cagtcttcct
tcacgtgegt
tggacggcat
cgttccgtat
acaagtgcaa
ccaaagggca
ccaagaacca
tggagtggga
acteccgacgg

aggggaacgt

agagcctcete

gagaggctac
ctccaccaag
cacagccgcec
gaactcaggc
actctactce
cacctgcaac
atgttgtgte
cttccececceca
ggtggtggac
ggaggtgcat
ggtcagegte
ggtctccaac
gccccgagaa
ggtcagcctg
gagcaatggg
ctccttette
cttctcatge

cctgteteeg

60
120
180

240

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320

1323
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caggttcage
tcctgcaagg
cctggtcaag
aaccagaaat
atggagcectge
tggcttgact
ccatcggtet

ggctgectgg

ctgaccagcg
agcagcgtgg
gatcacaagc
tgcccaccect
aaacccaagg
gtgagccagg
aatgccaaga
ctcaccgtcce
aaaggcctcce
ccacaggtgt
acctgeetgg
cagccggaga
ctctacagca
tecegtgatge

ggt

<210> 47
<211> 1323
<212> DNA

tggtgcagtc
cttctggtta
gtcttgagtg
tcgagggecg
gtagcectgeg
actggggcca
téccgctagc

tcaaggacta

gcgtgcacac
tgaccgtgee
ccagcaacac
gcccagcace
acactctcat
aagaccccga
caaageccgeg
tgcaccagga
cgtcétccat
acaccctgcec
tcaaaggctt
acaactacaa
ggctaaccgt

atgaggctct

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 47

EP 2 358 755 B1

tggtgctgag
cacctttace
gatgggtcgt
tgtcaccatg
ttctgacgac
gggcaccace
gcecctgetee

cttcececgaa

cttccecggct
ctccagecage
caaggtggac
tgaggcegee
gatcteceegg
ggtccagttc
ggaggagcag
ctggctgaac
cgagaaaacc
cccatcccag
ctacceccage
gaccacgect
ggacaagagc

gcacaaccac

gtgaagaagc
gactactaca
gttaatccta
accacagaca
acggccgtgt
gtcaccgtct
aggagcacct

ccggtgacgg

gtcctacagt
ttgggcacga
aagagagttg
gggggaccat
acccctgagg
aactggtacg
ttcaacagca
ggcaaggagt
atctccaaag
gaggagatga
gacatcgccg
ccegtgetgg

aggtggcagg

tacacacaga

109

ctggtgecctce
tgcactgggt
accggggtgg
catccacgag
attactgtge
cctcegecte
ccgagagcac

tgtegtggaa

cctcaggact
agacctacac
agtccaaata
cagtcttect
tcacgtgegt
tggatggcgt
cgtaccgtgt
acaagtgcaa
ccaaagggca
ccaagaacca
tggagtggga
actecgacgg

aggggaatgt

agagcectcte

agtgaaggtc
gcgtcaggcec
tactacctac
cacagcctac
gcgtacgaac
caccaagggc
ageccgecctg

ctcaggegece

ctactccctce
ctgcaacgta-
tggtcececca
gttcececceca
ggtggtggac
ggaggtgcat
ggtcagcgtc
ggtctccaac
gccccgagag
ggtcagcctg
aagcaatggg
ctecttette
cttctcatge

cctgtetetg

60
120
180
240
300
360
420

480

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320‘

1323
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caggttcage
tecctgcaagg
cctggtcaag
aaccagaaat
atggagctge
tggcttgact
ccatcggtct
ggctgcctgg
ctgaccagcg
agcagcgtgg
gatcacaagc
tgceccaccet

aaacccaagg

gtgagccagg
aatgccaaga
ctcaccgtcc
aaaggcctcecce
ccacaggtgt
acctgcctgg
cagccggaga
ctctacagca
tcegtgatge
ggt
<210> 48

<211> 1323
<212> DNA

tggtgecagte
cttectggtta
gtcttgagtg
tcgagggceg
gtagectgeg
actggggcca
tececgetage
tcaaggacta
gcgtgcacac
tgaccgtgce
ccaécaacac
gcccagecace

acactctcat

aagaccccga
caaagccgeg
tgcaccégga
cgtectcecat
acaccctgec
tcaaaggctt
acaactacaa
ggctaaccgt

atgaggctct

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 48

EP 2 358 755 B1

tggtgctgag
cacattcact
gatgggtcgt
tgtcaccatg
ttctgacgac
gggcaccacc
gcectgetee
ctteceecgaa
cttececgget
ctccagcecage
caaggtggac
tgaggecegec

gatctccegg

ggtccagttce
ggaggagcag
ctggctgaac
cgagaaaacce
cccatcccag
ctaccccage
gaccacgcct
ggacaagagc

gcacaaccac

gtgaagaagc
gactactaca
gttaatccta

accacagaca

acggcegtgt

gtcaccgtct

aggagcacct

ceggtgacgg
gtectacagt
ttgggcacga
aagagagttg
gggggaccat

acccctgagg

aactggtacg
ttcaacagca
ggcaaggagt
atctccaaag
gaggagatga
gacatecgceg
cccgtgetgg

aggtggcagg

tacacacaga

110

ctggtgectce
tgcactgggt
accggagggg
catccacgag
attactgtgc
cctecgectce
ccgagagcac
tgtcgtggaa
cctcaggact
agacctacac
agtccaaata

cagtcttecct

tcacgtgegt

tggatggegt
cgtacegtgt
acaagtgcaa
ccaaagggca
ccaagaacca
tggagtggga
actcegacgg
aggggaatgt

agagcctete

agtgaaggtc
gcgtcaggcece
tactacctac
cacagcctac
gcgtgcgaac
caccaagggc
agccgecctg
ctcaggcgee
ctactcecctc
ctgcaacgta
tggtccccca

gttcceccecca

ggtggtggac

ggaggtgcat
ggtcagcgte
ggtctccaac
gccccgagag
ggtcagcctg
aagcaatggg
ctccttette
cttctcatge

cctgtctetg

60
120
180
240
300

360

© 420

480
540
600
660
720

780

840
900
960
1020
1080
1140
1200
1260
1320

1323
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caggttcage
tcctgcaagg
cctggtcaag
aaccagaaat
atggagctgc
attcttgact
céatcggtct
ggctgcctgg
ctgaccagcg
agcagcgtgg
gatcacaagc
tgecccacccet
aaacccaagg
gtgagccagg
aatgccaaga
ctcaccgtcee

aaaggcctcc

ccacaggtgt
acctgectag
cagccggaga
ctctacagca
tcegtgatge

ggt

<210> 49
<211> 12
<212> PRT

tggtgcagtc
cttctggtta
gtcttgagtg
tcgagggceg
gtagcctgeg
actggggcca
tccegetage
tcaaggacta
gcgtgcacac
tgaccgfgcc
ccagcaacac
gcccagcace
acactctcat
aagaccccga
caaaéccgcg
tgcaccagga

cgtectecat

acaccctgcc
tcaaaggcett
acaactacaa

ggctaacegt

atgaggctct

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 49

<210> 50

EP 2 358 755 B1

tggtgctgag
cacattcact
gatgggtcgt
tgtcaccatg
ttctgacgac
gggcaccace
gccctgcetec
cttceccgaa
cttecegget
ctccagcagce
caaggtggac
tgaggcegec
gatctecegg
ggtccagttc
ggaggagcag
ctggctgaac

Ccgagaaaacc

cccatcceag
ctaccccage
gaccacgcect
ggacaagagc

gcacaaccac

gtgaagaagc
gactactaca
gttaatccectt
accacagaca
acggecegtgt
gtcaccgtet
aggagcacct
ccggtgacgg
gtcctacagt
ttgggcacga
aagaéagttg
gggggaccat
acccctgagg
aactggtacg
ttcaacagca
ggcaaggagt

atctccaaag

gaggagatga
gacatcgecg
cccgtgetgg

aggtggcagg

tacacacaga

ctggtgcctce
tgcactgggt
atcggggtag
catccacgag
attactgtgc
cctecgececte
ccgagagcac
tgtcgtggaa
cctcaggact
agacctacac
agtccaaata
cagtcttect
tcacgtgegt
tggatggegt
cgtaccgtgt
acaagtgcaa

ccaaagggca

ccaagaacca
tggagtggga
actccgacgg

aggggaatgt

agagcctcte

agtgaaggtc
gcgtcaggcé
tactacctac
cacagcectac
gcgtgcgaac
caccaagggc
agccgecctg
ctcaggcgcece
ctactcecetc
ctgcaacgta
tggtccecca
gtteecceececa
ggtggtggac
ggaggtgcat
ggtcagcgtc
ggtctccaac

gccccgagag

ggtcagcctg
aagcaatggg
ctcettette
cttctecatge

cctgtctcetg

Ser Val Ser Ser Ser Ile Ser Ser Thr Asn Leu His

1

5

111

10

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020

1080
1140
1200
1260
1320

1323
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<211>7
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 50

<210> 51

<211>9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 51

<210> 52

<211>7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 52

<210> 53

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 53

Ser Val Ser Ser Ser Val Ser Ser Ile Tyr Leu His

1

<210> 54

<211>7

<212> PRT

<213> Artificial Sequence

<220>

Gln Gln Trp Ser Ser Tyr Pro Tyr Ser

1

Gly Thr Ser Tyr Leu Ala Ser

1

Gly Thr Ser Arg Leu Arg Ser

1

EP 2 358 755 B1

S

5

112

5

5
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<223> Synthetic Construct

<400> 54

<210> 55

<211>9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 55

<210> 56

<211>9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 56

<210> 57

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 57

Ser Val Ser Ser Ser Val Arg Ser Ile Tyr Leu His

1

<210> 58

<211>9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 58

1

Ser Thr Ser Asn lLeu Ala Ser

1

EP 2 358 755 B1

5

113

5

Ile Gln Tyr Ser Gly Tyr Pro Leu Thr
5 .

Gln Val Tyr Ser Gly Tyr Pro Leu Thr
1 : 5
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EP 2 358 755 B1

Gln Val Tyr Arg Gly Tyr Pro Leu Thr
1 5

<210> 59

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 59
Gly Tyr Thr Phe Thr Ser Arg Tyr Ile His
1 5 10
<210> 60
<211> 17
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 60

Trp Ile Tyr Pro Val Thr Gly Asp Thr Tyr Tyr Asn 'Glu Lys Phe Lys

1 5 ‘10

Gly

<210> 61

<211>7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 61
Gly Tyr Gly Ala Phe Tyr Tyr
1 5 ‘
<210> 62
<211> 17
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 62

114
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15

20

25

30

35

40

45

50

55

Trp .Ile Tyr Pro Val Thr Gly Asp Thr Tyr Tyr Ile Glu Lys Phe Lys

1

Gly

<210> 63

<211>7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 63

<210> 64

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 64

Trp Ile Tyr Pro Val Thr Gly Asp Thr Tyr Tyr Arg Glu Pro Phe Lys

1

Gly

<210> 65

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 65

<210> 66
<211> 17

EP 2 358 755 B1

5

Gly Tyr Gly Ala
1

5

Gly Tyr Thr Phe Thr Asp Tyr Tyr Met His

115

10

Phe Phe Tyr
5

10

10

15

15
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<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 66

Arg Val Asn Pro Asn Arg Gly Gly Thr Thr Tyr Asn Gln Lys Phe Glu
10

1 5

Gly

<210> 67

<211>6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 67

<210> 68

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 68

Arg Val Asn Pro Asn Arg Arg Gly Thr Thr Tyr Asn Gln Lys Phe Glu
10 '

1 5

Gly
<210> 69
<211> 6
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 69

<210> 70

1

Ala Asn Trp Leu Asp Tyr

1

EP 2 358 755 B1

116

Thr Asn Trp Leu Asp Tyr
5

5
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<211> 17
<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 70

EP 2 358 755 B1

Arg Val Asn Pro Tyr Arg Gly Ser Thr Thr Tyr Asn Gln Lys Phe Glu

1

Gly

<210> 71
<211>6
<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 71

<210> 72
<211> 1192
<212> PRT

<213> Homo sapiens

<400> 72

Met Lys
1

Thr Leu

Ser Glu

Glu Thr

50

Gly Ala

Val Ala

Ala

val

Met

35

Pro

Thr

Glu

Pro

Gln

Asn

Ile

Asn

Tyr

5

Ala

Arg

val

Gln

Tyr

Lys
85

Ala Asn Ile Leu Asp Tyr

1

val

Ser

Asn

Asn

Ile

70

Thr

Leu

Asn

Met

val

55

Tyr

Gly

Ala

Gly

Lys

40

Ile

Val

Pro

Pro

Glu

25

Tyr

Leu

Leu

Val

117

10

5

Gly

10

Cys

Gln

His

Asn

Leu
90

Ile

Lys

Leu

Glu

Glu

75

Glu

Leu

Glu

Pro

His

60

Glu

His

val

Ala

Asn

45

His

Asp

Pro

Leu

Leu

30

Phe

Ile

Leu

Asp

15

Leu

15

Ala

Thr

Phe

Gln

Cys
95

Phe

Lys

Ala

Leu

Lys

80

Phe
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Pro

Lys

Gln

Val

145

Ile

Val

Ile

His

Gly

225

Phe

Asn

Thr

His

Lys

305

Tyr

Leu

Ser

Cys

Asp

Leu

130

Phe

Phe

Ser

Asn

Pro

210

Phe

Arg

Phe

Phe

Ser

290

Lys

Val

Asn

Ala

Gln

Asn

115

Ile

Pro

Ser

Ala

Phe

195

Leu

Met

Asp

Ile

His

275

Tyz"

Ser

Asp

Glu

Asp
100
Ile
Ser
His
Pro
Leu
180
Phe
His
Phe
Ser
Tyr
260
Thr
Met
Ser
Lys
Asp
340

Pro

Cys

Asn

Cys

Asn

Gln

165

Gly

val

Ser

Leu

Tyr

245

Phe

Arg

Glu

Thr

Pro

325

Ile

Met

Ser

Met

Gly

His

150

Ile

Ala

Gly

Ile
Thr
230
Pro
Leu
Ile
Met
Lyé
310
Gly

Leu

Asp

EP 2 358 755 B1

Ser Lys Ala Asn

Ala

Ser

135

Thr

Glu

Lys

Asn

Ser

215

Asp

Ile

Thr

Ile

Pro

295

Lys

Ala

Phe

Arg

Leu

120

val

Ala

Glu

Val

Thr

200

val

Gln

Lys

Vval

Arg

280

Leu

Glu

Gln

Gly

Ser

105

val

Asn

Asp

Pro

Leu

185

Ile

Arg

Ser

Tyr

Gln

265

Phe

Glu

val

Leu

Val

345

Ala

118

val
Arg
Ile
Ser
170
Ser
Asn
Arg
Tyr
val
250
Cys
Cys
Phe
Ala
330

Phe

Met

Leu

Asp

Gly

Gln

155

Gln

Ser

Ser

Leu

Ile

238

His

Glu

Ser

Ile

Asn

315

Arg

Ala

Cys

Ser

Thr

Thr

140

Ser

Cys’

val

Ser

Lys

220

Asp

Ala

Thr

Ile

Leu

300

Ile

Gln

Gln

Ala

Gly
Tyr
125
Cys
Glu
Pro
Lys
Tyr
205
Glu
val
Phe
Leu
Asn
285
Thr
Leu
Ile
Ser

Phe

Gly

110

Tyr

Gln

Val

Asp

Asp

190

Phe

Thr

Leu

Glu

Asp

270

Ser

Glu

Gln

Gly

Lys

350

Pro

val
Asp
Arg
His
Cys
175
Arg
Pro
Lys
Pro
Ser
255
Ala
Gly
Lys
Ala
Ala
335

Pro

Ile

Txp

Asp

His

Cys

160

val

Phe

Asp

Asp

Glu

240

Asn

Gln

Leu

Arg

Ala

320

Ser

Asp

Lys
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Tyr
Cys

385

Thr

Gln
Asp
Val
465
Asn
Ile
Cys
Cys
545

Cys

Gly

Asn

Ser

val
370
Leu
Leu
Thr
Phe
Leu
450
Val
AsSp
Gln
Pro
Leu
530
val
Leu
Gly

Asn

Cys
610

355

Ksn

Gln

Leu

Glu

Ser

435

Thx

Val

Ser

Asn

Leu

515

Ser

Arg

Pro

Thr

Lys

595

Thr

Asp

His-

Arg

Phe

420

Glu

Ile

Ser

His

Gly
500

Asn

Ala

Ser

Ala

Arg

580

Phe

Leu

Phe
Phe
Asn
405
Thr
val
Ala
Arg
Pro
485
Tyr
Gly
Pro
Glu
Ile
565
Leu

Asp

Thr

Phe

Tyr

390

Ser

Thr

Leu

Asn

Ser

470

Val

Thr

Leu

Pro

Glu

550

Tyr

Thr

Leu

Leu

EP 2 358 755 B1

Asn

375

Gly

Ser

Ala

Leu

Leu

455

Gly

Ser

Leu

Gly

Phe

535

Cys

Lys

Ile

Lys

Ser
615

360

Lys

Pro

Gly

Leu

Thr

440

Gly

Pro

Pro

Val

Ile
Asn
Cys
Gln
425
Ser
Thx
Ser

Glu

'I le

505

Cys

520

vVal

Leu

val

Cys

Lys

600

Glu

Arg

Gln

Ser

Phe

Gly

585

Thr

Ser

119

Val
His
Glu
410
Arg
Ile
Ser
Thr
Vval
430
Thr
His
Cys

Gly

Pro
570

Trp
Arg

Thr

Asn

Glu

395

Ala

val

Ser

Glu

Pro

475

Ile

Gly

Phe

Gly

Thr

555

Asn

Asp

val

Met

Lys
380
His
Arg
Asp

Thr

Gly
460

‘His

Vai
Lys

Gln

540

Trp

Ser

Phe

Leu

Asn
620

365

Asn Asn Val

Cys

Arg

Leu

Phe

445

Arg

Val

Glu

Lys

Ser

525

Cys

Thr

Ala

Gly

Leu

605

Thr

Phe

Asp

'Phe

430

Ile

Phe

Asn

His

Ile

510

Cys

His

Gln

Pro

Phe

590

Gly

Leu

Asn

Glu

415

Met

Lys

Met

Phe

Thr

495

Thr

Ser

Asp

Gln

Leu

575

Arg

Asn

Lys

Arg
Arg
400
Tyr
Gly
Gly
Gln
Leu
480
Leu
Lys
Gln
Lys
Ile
560
Glu
Arg
Glu

Cys
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Thr

625

Ser

Pro

Thr

His

Ser

705

Ala

Ser

Phe

Ser

Asn

785

Cys

Thr

Met

Ile
865

Vval

Asn

val

Leu

Ile

690

Ile

val

Tyr

Ile

val

770

Phe

Thr

Lys

Ile

Ile

850

Asp

Gly

Gly

Ile

Leu

675

Ser

Leu

Lys

Arg

Ser

755

Ser

Thr

Thr

Ala

Tyr

835

Ser

Pro

Pro

His

Thrx

660

Thr

Ile

Glu

Leu

Glu

740

Gly

val

val

Pro

Phe

820

val

Met

Glu

Ala
Gly
645
Ser
Leu
Gly
Cys
Lys
725
Asp
Gly
Pro
Ala
Ser
805
Phe
His

Gly

Ala

Met
€30
Thr
Ile
Thr
Gly
Tyr
710
Ile
Pro
Ser
Arg
Cys
790
Leu
Met
Asn

Asn

Val
870

EP 2 358 755 B1

Asn

Thr

Ser

Gly

Lys

695

Thr

‘ASp

Ile

Thr

Met

775

Gln

Gln

Leu

Pro

Glu

855

Lys

Lys His Phe

Gln

Pro

Asn

€80

Thr

Pro

Leu

val

Ile

760

val

His

Gln

Asp

val

840

Asn

Gly

Tyr

Lys

665

Tyr

Cys

Ala

Ala

Tyr

745

Thr

Ile

Arg

Leu

Gly

825

Phe

val

Glu

120

Ser
650

Tyr

Leu

Thr

Gln

Asn

730

Glu

Gly

Asn

Ser

Asn

810 .

Ile

Lys

Leu

Val

Asn

635

Thr

Gly

Asn

Leu

Thr

715

Arg

Ile

val

Vval

Asn

795

Leu

Leu

Pro

Glu

Leu
875

Met
Phe
Px:f)
Ser
Lys
700
Ile
Glu
His
Gly
His
780
Ser
Gln
Ser
Phe
Ile

860

Lys

Ser

Ser

Met

Gly

685

Ser

Ser

Thr

Pro

Lys

765

Glu

Glu

Lys.

Glu
845

Lys

val

Ile

Tyr

Ala

670

Asn

val

Thr

Ser

Thr

750

Asn

Ala

Ile

Pro

Tyr

830

Lys

Gly

Gly

Ile

Vval

655

Gly

Ser

Ser

Glu

Ile

735

Lys

Leu

Gly

Ile

Leu

815

Phe

Pro

Asn

Asn

Ile

640

Asp

Gly

Arg

Asn

Phe

720

Phe

Ser

Asn

Arg

Cys

800

Lys

Asp

vVal

Asp

Lys
880
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Ser
Pro
Gln
Gln
Lys
945
Leu
Thr
Vai
Val
Asn
Asp
Ala
Gln
Glu

Phe

Pro

Cys Glu Asn Ile His Leu His Ser Glu Ala Val Leu Cys Thr Val
885 890 895

Asn Asp Leu Leu Lys Leu Asn Ser Glu Leu Asn Ile Glu Trp lLys
900 905 910

Ala Ile Ser Ser Thr Val Leu Gly Lys Val Ile Val Gln Pro Asp

915 920 925

Asn Phe Thr Leu Glu Val Leu Phe Gln Gly Pro Asp Ile Glu Pro

930 935 940 '

Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu

950 955 960
Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
965 970 975

Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
980 985 990

Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly

995 1000 1005

Glu Val'ﬁis Asn Ala.Lys Thr Lys Pro Arg Glu Glu Gln Tyr

1010 1015 1020

Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln

1025 1030 1035

Trp Leu Asn Giy Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys

1040 1045 1050 ’

Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly

1055 1060 1065

Pro Arg Glu Pro Gln Glu Tyr Thr Leu Pro Pro Ser Arg Glu

1070 1075 1080

Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly

1085 1090 1095

Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln
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<221> misc_feature

<222> (4)..(4)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (6)..(6)

<223> Xaa can be any naturally occurring amino acid

<400> 87

Gly Thr Ser Xaa Leu Xaa Ser

1

<210> 88

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<220>

<221> misc_feature

<222> (7)..(7)

<223> Xaa can be any naturally occurring amino acid

<400> 88

Ser Val Ser Ser Ser Val Xaa Ser Ile Tyr Leu His

1 5

<210> 89

<211>9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<220>

<221> misc_feature

<222> (1)..(2)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (4)..(4)

<223> Xaa can be any naturally occurring amino acid
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<400> 89

<210> 90

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<220>
<221> misc_feature
<222> (12)..(12)

EP 2 358 755 B1

Xaa Xaa Tyr Xaa Gly Tyr Pro Leu Thr
1 5

<223> Xaa can be any naturally occurring amino acid

<220>
<221> misc_feature
<222> (14)..(14)

<223> Xaa can be any naturally occurring amino acid

<400> 90

Trp Ile Tyr Pro Val Thr Gly Asp Thr Tyr Tyr Xaa Glu Xaa Phe lys

1

Gly

<210> 91

<211>7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<220>
<221> misc_feature
<222> (6)..(6)

5 10

<223> Xaa can be any naturally occurring amino acid

<400> 91

<210> 92

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<220>

Gly Tyr Gly Ala Phe Xaa Tyr
1 5
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<221> misc_feature
<222> (5)..(5)
<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (7)..(8)

<223> Xaa can be any naturally occurring amino acid

<400> 92

Arg Val Asn Pro Xaa Arg Xaa Xaa Thr Thr Tyr Asn Gln Lys Phe Glu

1 5

Gly

<210> 93

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<220>

<221> misc_feature

<222> (1)..(1)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (3)..(3)

<223> Xaa can be any naturally occurring amino acid

<400> 93

Xaa Asn Xaa Leu Asp Tyr

1

<210> 94

<211> 108

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<220>

<221> misc_feature

<222> (54)..(54)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (56)..(56)

<223> Xaa can be any naturally occurring amino acid
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<400> 94

Glu
1

Glu

Asn

Ile

Gly
65

Pro

Tyr

<210> 95
<211> 108
<212> PRT

<213> Artificial Sequence

<220>

Ile

Arg

Leu

Tyr
50
Ser

Glu

Ser

val

Ala

His

35

Gly

Gly

Asp

Phe

Leu Thr

Thr Leu
20

Trp Tyr

Thr Ser

Ser Gly

Phe Ala
85

Gly Gln
100

<223> Synthetic Construct

<220>

<221> misc_feature

<222> (30)..(30)
<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (90)..(91)
<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (93)..(93)
<223> Xaa can be any naturally occurring amino acid

<400> 95

Gln

Ser

Gln

Xaa

Thr

70

val

Gly

EP 2 358 755 B1

Ser

Cys

Gln

Leu
55

Asp

Tyr

Thr

Pro

Ser

Lys

40

Xaa

Phe

Tyr

Lys

145

Gly

val

25

Pro

Ser

Thr

Cys

Leu
105

Thr
10

Ser

Gly

Gly

Leu

Gln

90

Glu

Ser

Gln

Ile

Thr

75

Gln

Ile

Ser

Ser

Ala

Pro
60

Ile

Trp

Lys

Leu Ser

Ile Ser
30

Pro Arg

45

Asp Arg

Ser Arg

Ser Ser

Pro
15

Ser

Leu

Phe

Leu

Tyr
95

Gly

Thr

Leu

Ser

Glu
80

Pro
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Asp Ile Gln Met Thr Gln Ser Pro Ser Ser

1 5

Asp Arg Val Thr Ile Thr Cys Ser Val Ser

20 | .25

Tyr Leu His Trp Tyr Gln Gln Lys Pro Gly

35 40

Ile Tyr Ser Thr Ser Asn Leu Ala Ser Gly

50 55

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu

65 70

10

Leu

Ser

Lys

Val

Thr
75

Ser

Sér

Ala

Pro

60

Ile

Ala

val

Ser

Xaa

. 30

Pro
45

Ser

Ser

Lys

Arg

Ser

Vval
15

Ser
Leu

Phe

Leu

Gly

Ile

Leu

Ser

Gln
80

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Xaa Xaa Tyr Xaa Gly Tyr Pro

85

90

Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

100 105

<210> 96

<211> 115

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<220>

<221> misc_feature

<222> (61)..(61)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (63)..(63)

<223> Xaa can be any naturally occurring amino acid

<220>
<221> misc_feature
<222> (104)..(104)

<223> Xaa can be any naturally occurring amino acid

<400> 96
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Gln

Ser

Tyr

val

vVal

Ile

Gln

Lys

His

Leu

Val
20

Trp

val

Ser

val

Gln

Cys

Arg

EP 2 358 755 B1

Ser Gly Ala Glu

Lys

Gln

Ala

Ala

Ser
25

Pro

35 40

Gly Trp Ile Tyr Pro Val Thr Gly Asp

50 55

Lys Gly Arg Val Thr Ile Thr Ala Asp

65 70

Met Glu Leu Ser Ser Leu Arg Ser Glu

85

Ala Arg Gly Tyr Gly Ala Phe Xaa Tyr
105

100

Thr Val Ser
: 115

<210> 97

<211> 114

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<220>

<221> misc_feature

<222> (54)..(54)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (56)..(57)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (99)..(99)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> misc_feature

<222> (101)..(101)

<223> Xaa can be any naturally occurring amino acid

<400> 97

147

10

Gly

Gly

Thr

Lys

Asp
90

Trp

val

Tyr

Gln

Tyr

Ser

Thr

Gly

Lys

Thr

Gly

Tyr

60 .

Thr

Ala

Gln

Lys

Phe

Leu

45

Xaa

Ser

val

Gly

Pro

Thr

Glu

Glu

Thr

Tyr

Thr
110

Gly
15

Ser

Trp

Xaa

Ala

Tyr

95

Leu

Ser

Arg

Met

Phe

Tyr

80

Cys

val
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Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 ’ 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
: 20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
: 35 40 45

Gly Arg Val Asn Pro Xaa Arg Xaa Xaa Thr Thr Tyr Asn Gln Lys Phe
50 55 60

Glu Gly Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 ’ 95

Ala Arg Xaa Asn Xaa Leu Asp Tyr Trp Gly Gln Gly Thr Thr Val Thr
100 105 110

Val Ser

Claims

A c-Met monoclonal antibody, or antigen-binding fragment thereof, comprising three light chain complementarity
determiningregions (LCDRs) and three heavy chain complementarity determining regions (HCDRs), wherein LCDR1
comprises the amino acid sequence SVSSSVSSIYLH (SEQ ID NO: 53), LCDR2 comprises the amino acid sequence
STSNLAS (SEQ ID NO: 54), LCDR3 comprises the amino acid sequence QVYSGYPLT (SEQ ID NO: 56), HCDR1
comprises the amino acid sequence GYTFTDYYMH (SEQ ID NO: 65), HCDR2 comprises the amino acid sequence
RVNPNRRGTTYNQKFEG (SEQ ID NO: 68), and HCDR3 comprises the amino acid sequence ANWLDY (SEQ ID
NO: 69).

A monoclonal antibody, or antigen-binding fragment thereof, according to claim 1 that binds an epitope within the
o~chain of human c-Met and induces internalization of cell surface human c-Met.

A monoclonal antibody, or antigen-binding fragment thereof, according to claim 1 or claim 2 that induces hepatocyte-
growth factor (HGF)- independent internalization of cell surface human c-Met.

A monoclonal antibody, or antigen-binding fragment thereof, according to any one of claims 1 to 3, wherein the
monoclonal antibody, or antigen-binding fragment thereof, binds within an amino acid sequence selected from:

a) 4121VVDTYYDDQL 3 (SEQ ID NO:77),

b) 131/SCGSVNRGTCQRHVFPHNHTADIQS 456 (SEQ ID NO:78),
¢) 179ALGAKVLSSVKDRFINF ;g5 (SEQ ID NO:79), and

d) 16VRRLKETKDGFM,,; (SEQ ID NO:80).

The monoclonal antibody, or antigen-binding fragment thereof, according to any one of claims 1 to 4, wherein the
antibody, or antigen-binding fragment thereof, binds within an amino acid sequence selected from:

a. 123DTYYDD128 (SEQ ID N081),
b. 144HVFPHNHTADIQS 56 (SEQ ID NO: 82),
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c. 195FINFg5 (SEQ ID NO:83), and
d. 2poKETKDGFM,y; (SEQ ID NO:84).

A monoclonal antibody, or antigen binding fragment thereof, according to any one of claims 1 to 5, wherein the
monoclonal antibody, or antigen-binding fragment thereof, binds an amino acid sequence within the conformational
epitope characterized by 1,3DTYYDD 55 (SEQ ID NO:81), 144HVFPHNHTADIQS 55 (SEQ ID NO: 82), 1goFINF 195
(SEQ ID NO:83), and 5ooKETKDGFM,,7 (SEQ ID NO:84) inclusive.

A monoclonal antibody, or antigen-binding fragment thereof, according to any one of the preceding claims which
comprises a light chain variable region (LCVR) and a heavy chain variable region (HCVR), wherein the LCVR
comprises the amino acid sequence of SEQ ID NO: 5 and the HCVR comprises the amino acid sequence of SEQ
ID NO: 17.

A monoclonal antibody, or antigen-binding fragment thereof, according to any one of claims 1 to 7 comprising a light
chain having a kappa constant region and a heavy chain having an IgG4 heavy chain constant region.

A monoclonal antibody, or antigen-binding fragment thereof, according to any one of claims 1 to 8 comprising a light
chain encoded by the polynucleotide sequence of SEQ ID NO: 35, and a heavy chain encoded by the polynucleotide
sequence of SEQ ID NO: 47.

A monoclonal antibody according to any one of claims 1 to 9 comprising two light chains encoded by the polynucleotide
sequence of SEQ ID NO: 35 and two heavy chains encoded by the polynucleotide sequence of SEQ ID NO: 47.

A monoclonal antibody, or antigen-binding fragment thereof, according to any one of claims 1 to 8, wherein the
amino acid sequence of said light chain is identical to the amino acid sequence encoded by the polynucleotide
sequence of SEQ ID NO: 35; and the amino acid sequence of said heavy chain is identical to the amino acid
sequence encoded by the polynucleotide sequence of SEQ ID NO: 47.

A monoclonal antibody, or antigen-binding fragment thereof, according to any one of claims 1 to 8 and 10, comprising
two light chains wherein the amino acid sequence of the light chain is identical to the amino acid sequence encoded
by the polynucleotide sequence of SEQ ID NO: 35; and two heavy chains wherein the amino acid sequence of the
heavy chain is identical to the amino acid sequence encoded by the polynucleotide sequence of SEQ ID NO: 47.

A monoclonal antibody, or antigen-binding fragment thereof, according to any one of claims 1 to 8, comprising a
light chain having the amino acid sequence of SEQ ID NO:29 and a heavy chain having an IgG4 heavy chain

constant region.

A monoclonal antibody according to any one of claims 1 to 8 and 13 comprising two light chains having the amino
acid sequence of SEQ ID NO:29 and two heavy chains having an IgG4 heavy chain constant region.

A pharmaceutical composition, comprising the monoclonal antibody, or antigen binding fragment thereof, of any
one of the preceding claims, and a pharmaceutically acceptable carrier, diluent, or excipient.

A monoclonal antibody, or antigen-binding fragment thereof, of any one of claims 1 to 14 for use in therapy.

A monoclonal antibody, or antigen-binding fragment thereof, of any one of claims 1 to 14 for use in the treatment
of cancer in a human.

A monoclonal antibody, or antigen-binding fragment thereof, according to claim 17, wherein said cancer is gastric,
kidney, colon, colorectal, head and neck cancer, prostate, melanoma or lung cancer.

Patentanspriiche

Monoklonaler c-Met-Antikorper, oder antigenbindendes Fragment desselben, wobei dieser/dieses drei komplemen-
taritatsbestimmende Regionen in der leichten Kette (LCDRs) und drei komplementaritadtsbestimmende Regionen
in der schweren Kette (HCDRs) umfasst, wobei LCDR1 die Aminosauresequenz SVSSSVSSIYLH (SEQ-ID Nr.:
53) umfasst, LCDR2 die Aminosauresequenz STSNLAS (SEQ-ID Nr.: 54) umfasst, LCDR3 die Aminosauresequenz
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QVYSGYPLT (SEQ-ID Nr.: 56) umfasst, HCDR1 die Aminosauresequenz GYTFTDYYMH (SEQ-ID Nr.: 65) umfasst,
HCDR2 die Aminoséauresequenz RVNPNRRGTTYNQKFEG (SEQ-ID Nr.: 68) umfasst und HCDR3 die Aminosau-
resequenz ANWLDY (SEQ-ID Nr.: 69) umfasst.

Monoklonaler Antikorper, oder antigenbindendes Fragment desselben, nach Anspruch 1, wobei dieser/dieses an
ein Epitop innerhalb der o-Kette des menschlichen c-Met bindet und die Einverleibung von menschlichem c-Met
der Zelloberflache einleitet.

Monoklonaler Antikdrper, oder antigenbindendes Fragment desselben, nach Anspruch 1 oder Anspruch 2, wobei
dieser/dieses unabhangig vom Hepatozyten-Wachstumsfaktor (HGF) die Einverleibung von menschlichem c-Met
der Zelloberflache einleitet.

Monoklonaler Antikérper, oder antigenbindendes Fragment desselben, nach einem beliebigen der Anspriiche 1 bis
3, wobei der monoklonale Antikorper, oder ein antigenbindendes Fragment desselben, innerhalb einer Aminosau-
resequenz bindet, die aus den folgenden ausgewahlt ist:

a) 11VVDTYYDDQL 3, (SEQ-ID Nr.: 77),
b) 134/SCGSVNRGTCQRHVFPHNHTADIQS 56 (SEQ-ID Nr.: 78),
¢) 176ALGAKVLSSVKDRFINF 145 (SEQ-ID Nr.: 79) und

d) 216VRRLKETKDGFM,y; (SEQ-ID Nr.:80).

Monoklonaler Antikorper, oder antigenbindendes Fragment desselben, nach einem beliebigen der Anspriiche 1 bis
4, wobei der monoklonale Antikdrper, oder ein antigenbindendes Fragment desselben, innerhalb einer Aminosau-
resequenz bindet, die aus den folgenden ausgewahlt ist:

a) 123DTYYDD128 (SEQ-'D Nr.: 81),

b) 144HVFPHNHTADIQS ;55 (SEQ-ID Nr.: 82),
¢) 19oFINF 195 (SEQ-ID Nr.: 83) und

d) 920KETKDGFM,,, (SEQ-ID Nr.:84).

Monoklonaler Antikérper, oder antigenbindendes Fragment desselben, nach einem beliebigen der Anspriiche 1 bis
3, wobeider monoklonale Antikorper, oder ein antigenbindendes Fragment desselben, an eine Aminosauresequenz
innerhalb  des Konformationsepitops bindet, welches durch 453DTYYDD4yg (SEQ-ID Nr.. 81),
144HVFPHNHTADIQS 156 (SEQ-ID Nr.: 82), 49oFINF 195 (SEQ-ID Nr.: 83) und 550KETKDGFM,,; (SEQ-ID Nr.: 84)
einschlieRlich gekennzeichnet ist.

Monoklonaler Antikérper, oder antigenbindendes Fragment desselben, nach einem beliebigen der vorhergehenden
Anspriche, wobei dieser/dieses eine variable Region in der leichten Kette (LCVR) und eine variable Region in der
schweren Kette (HCVR) umfasst, wobei die LCVR die Aminosauresequenz von SEQ-ID Nr.: 5 umfasst und die
HCVR die Aminosauresequenz von SEQ-ID Nr.: 17 umfasst.

Monoklonaler Antikérper, oder antigenbindendes Fragment desselben, nach einem beliebigen der Anspriiche 1 bis
7, wobei dieser/dieses eine leichte Kette mit einer konstanten Region vom kappa-Typ und eine schwere Kette mit
einer konstanten Region vom Typ der schweren Kette des IgG4 umfasst.

Monoklonaler Antikorper, oder antigenbindendes Fragment desselben, nach einem beliebigen der Anspriiche 1 bis
8, wobei dieser/dieses eine leichte Kette, die von der Polynukleotidsequenz der SEQ-ID Nr.: 35 codiert wird, und
eine schwere Kette, die von der Polynukleotidsequenz der SEQ-ID Nr.: 47 codiert wird, umfasst.

Monoklonaler Antikdrper nach einem beliebigen der Anspriche 1 bis 9, wobei dieser/dieses zwei leichten Ketten,
die von der Polynukleotidsequenz der SEQ-ID Nr.: 35 codiert werden, und zwei schweren Kette, die von der Poly-
nukleotidsequenz der SEQ-ID Nr.: 47 codiert werden, umfasst.

Monoklonaler Antikérper, oder antigenbindendes Fragment desselben, nach einem beliebigen der Anspriiche 1 bis
8, wobei die Aminosauresequenz der leichten Kette mit der Aminosauresequenz identisch ist, die von der Polynu-
kleotidsequenz der SEQ-ID Nr.: 35 codiert wird, und die Aminosauresequenz der schweren Kette mit der Amino-
sauresequenz identisch ist, die von der SEQ-ID Nr.: 47 codiert wird.
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Monoklonaler Antikorper, oder antigenbindendes Fragment desselben, nach einem beliebigen der Anspriiche 1 bis
8 und 10, wobei dieser/dieses zwei leichten Ketten umfasst, wobei die Aminosauresequenz der leichten Kette mit
der Aminosauresequenz identisch ist, die von der Polynukleotidsequenz der SEQ-ID Nr.: 35 codiert wird, sowie
zwei schwere Ketten, wobei die Aminosauresequenz der schweren Kette mit der Aminosauresequenz identisch ist,
die von der SEQ-ID Nr.: 47 codiert wird.

Monoklonaler Antikorper, oder antigenbindendes Fragment desselben, nach einem beliebigen der Anspriiche 1 bis
8, wobei dieser/dieses eine leichte Kette mit der Aminosauresequenz der SEQ-ID Nr.: 29 und eine schwere Kette
mit einer konstanten Region vom Typ der schweren Kette des IgG4 umfasst.

Monoklonaler Antikorper nach einem beliebigen der Anspriiche 1 bis 8 und 13, wobei dieser zwei leichte Ketten mit
der Aminosauresequenz der SEQ-ID Nr.: 29 und zwei schwere Ketten mit einer konstanten Region vom Typ der
schweren Kette des IgG4 umfasst.

Pharmazeutische Zusammensetzung, die den monoklonalen Antikdrper, oder ein antigenbindendes Fragment des-
selben, nach einem beliebigen der vorhergehenden Anspriiche sowie einen pharmazeutisch unbedenklichen Tra-
gerstoff, Verdlinnungsstoff oder Hilfsstoff umfasst.

Monoklonaler Antikérper, oder antigenbindendes Fragment desselben, nach einem beliebigen der Anspriiche 1 bis
14, zur therapeutischen Verwendung.

Monoklonaler Antikérper, oder antigenbindendes Fragment davon, nach einem beliebigen der Anspriiche 1 bis 14,
zur Verwendung bei der Behandlung von Krebserkrankungen beim Menschen.

Monoklonaler Antikérper, oder antigenbindendes Fragmentdavon, nach Anspruch 17, wobei es sich beider Krebser-
krankung um eine Krebserkrankung des Magens, der Nieren, des Dickdarms, des Dick- und Enddarms, im Kopf-
und Halsbereich, der Prostata, um ein Melanom oder um Lungenkrebs handelt.

Revendications

Anticorps monoclonal c-Met, ou fragment liant un antigéne correspondant, comprenant trois régions déterminant
la complémentarité a chaine |égére (LCDR) et trois régions déterminant la complémentarité a chaine lourde (HCDR),
LCDR1 comprenant la séquence d’acides aminés SVSSSVSSIYLH (SEQ ID NO : 53), LCDR2 comprenant la sé-
quence d’acides aminés STSNLAS (SEQ ID NO : 54), LCDR3 comprenant la séquence d’acides aminés QVYS-
GYPLT (SEQ ID NO: 56), HCDR1 comprenant la séquence d’acides aminés GYTFTDYYMH (SEQ ID NO: 65),
HCDR2 comprenant la séquence d’acides aminés RVNPNRRGTTYNQKFEG (SEQ ID NO: 68) et HCDR3 compre-
nant la séquence d’acides aminés ANWLDY (SEQ ID NO : 69).

Anticorps monoclonal, ou fragmentde celui-ciliant un antigéne, selon la revendication 1, quilie un épitope présentant
la chaine o de c-Met humain et induit I'internalisation de c-Met humain de surface cellulaire.

Anticorps monoclonal, ou fragment de celui-ci liant un antigéne, selon la revendication 1 ou 2, qui induit 'internali-
sation, indépendante du facteur de croissance hépatocytaire (HGF), de c-Met humain de surface cellulaire.

Anticorps monoclonal, ou fragment de celui-ci liant un antigéne, selon I'une quelconque des revendications 1 a 3,
I'anticorps monoclonal, ou le fragment liant un antigéne correspondant, se liant au sein d’'une séquence d’acides
aminés choisie parmi :

a) 121VVDTYYDDQL 34 (SEQ ID NO : 77),

b) 1311SCGSVNRGTCQRHVFPHNHTADIQS 155 (SEQ ID NO : 78),
¢) 179ALGAKVLSSVKDRFINF ;g5 (SEQ ID NO : 79), et

d) »16VRRLKETKDGFM,,, (SEQ ID NO : 80).

Anticorps monoclonal, ou fragment de celui-ci liant un antigéne, selon I'une quelconque des revendications 1 a 4,

Ianticorps, ou le fragment liant un antigéne correspondant, se liant au sein d’une séquence d’acides aminés choisie
parmi :
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a. 123DTYYDD05 (SEQ ID NO : 81),
b. 144HVFPHNHTADIQS 55 (SEQ ID NO : 82),
c. 192FINF g5 (SEQ ID NO : 83), et

d. 2poKETKDGFM,y; (SEQ ID NO : 84).

Anticorps monoclonal, ou fragment de celui-ci liant un antigéne, selon I'une quelconque des revendications 1 a 5,
I'anticorps monoclonal, ou le fragment liant un antigéne correspondant, se liant & une séquence d’acides aminés
au sein de I'épitope de conformation caractérisé par 15,3DTYYDD 55 (SEQ ID NO : 81), 144HVFPHNHTADIQS 156
(SEQ ID NO : 82), 195FINF g5 (SEQ ID NO : 83) et 55oKETKDGFMyy7 (SEQ ID NO : 84) inclus.

Anticorps monoclonal, ou fragment de celui-ci liant un antigéne, selon 'une quelconque des revendications précé-
dentes, qui comprend une région variable a chaine légere (LCVR) et une région variable a chaine lourde (HCVR),
la LCVR comprenant la séquence d’acides aminés de séquence SEQ ID NO : 5 etla HCVR comprenantla séquence
d’acides aminés de séquence SEQ ID NO : 17.

Anticorps monoclonal, ou fragment de celui-ci liant un antigéne, selon I'une quelconque des revendications 1a 7,
comprenant une chaine légére présentant une région constante kappa et une chaine lourde présentant une région
constante de chaine lourde d’lgG4.

Anticorps monoclonal, ou fragment de celui-ci liant un antigéne, selon I'une quelconque des revendications 1 a 8,
comprenant une chaine lIégére codée par la séquence polynucléotidique de séquence SEQ ID NO : 35 et une chaine
lourde codée par la séquence polynucléotidique de séquence SEQ ID NO : 47.

Anticorps monoclonal selon I'une quelconque des revendications 1 a 9, comprenant deux chaines Iégéres codées
par la séquence polynucléotidique de séquence SEQ ID NO : 35 et deux chaines lourdes codées par la séquence
polynucléotidique de séquence SEQ ID NO : 47.

Anticorps monoclonal, ou fragment de celui-ci liant un antigéne, selon I'une quelconque des revendications 1 a 8,
la séquence d’acides aminés de ladite chaine |égére étant identique a la séquence d’acides aminés codée par la
séquence polynucléotidique de séquence SEQ ID NO : 35 ; et la séquence d’acides aminés de ladite chaine lourde
étant identique a la séquence d’acides aminés codée par la séquence SEQ ID NO : 47.

Anticorps monoclonal, ou fragment de celui-ci liant un antigéne, selon 'une quelconque des revendications 1 a 8
et 10, comprenant deux chaines Iégéres, la séquence d’acides aminés de la chaine légére étant identique a la
séquence d’acides aminés codée par la séquence polynucléotidique de séquence SEQ ID NO : 35 ; etdeux chaines
lourdes, la séquence d’acides aminés de la chaine lourde étant identique a la séquence d’acides aminés codée par
la séquence SEQ ID NO : 47.

Anticorps monoclonal, ou fragment de celui-ci liant un antigéne, selon I'une quelconque des revendications 1 a 8,
comprenant une chaine |égere présentant la séquence d’acides aminés de séquence SEQ ID NO : 29 et une chaine
lourde présentant une région constante de chaine lourde d’lgG4.

Anticorps monoclonal selon 'une quelconque des revendications 1 a 8 et 13, comprenant deux chaines légéres
présentant la séquence d’acides aminés de séquence SEQ ID NO : 29 et deux chaines lourdes présentant une
région constante de chaine lourde d’lgG4.

Composition pharmaceutique, comprenant I'anticorps monoclonal, ou un fragment de celui-ci liant un antigéne,
selon 'une quelconque des revendications précédentes et un support, un diluant ou un excipient pharmaceutique-

ment acceptable.

Anticorps monoclonal, ou fragment de celui-ci liant un antigéne, selon 'une quelconque des revendications 1a 14
pour une utilisation en thérapie.

Anticorps monoclonal, ou fragment de celui-ci liant un antigéne, selon 'une quelconque des revendications 12 14
pour une utilisation dans le traitement du cancer chez un étre humain.

Anticorps monoclonal, ou fragment de celui-ci liant un antigéne, selon larevendication 17, ledit cancer étant un cancer
gastrique, rénal, du célon, colorectal, de la téte et du cou, de la prostate, un mélanome ou un cancer du poumon.
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c~Mat monoakiondlls ellenanyagok
SZABADALMI IGENYPONTOK
1. c-Met monokiondlis elfenanyag, vagy annak antigén-kétd fragmense, amely héram

konnyd lane kemplementaritdst meghatdrozd régics (LCDR) és harom nehéz e komplementaritast
meghatarosd régitt (HODRY tarteimaz, ahol ax LODRT faradmazza o SYSSSVSSIVLE aminosay
szekvencidt (83, szami szekvencia), az LODR2 tartaimazea gz STSNLAS aminosav szekvenciat
(4. szémy szekvencia), sz LCDR3 tartalmazes a QUYSGEYPLT amincsav szekvencial (56, szami
szekvencia), a HODRY lartalmazza s QYTFTDYYMH aminosav szekvencidl (65. szami seekven-
cla}, & HODR2 tartaimazzy az RYNPNRRGTTYNOKFEG aminosay szekvenciat (88, seami szek-
vengial, és a HODRD tatalmazza ax ANWLDY aminosav szekvencidt {89, szamd ssekvencial.

2. Az 1. igenypont szerintt monokipndlis ellenanyag vagy annak antigén-k&tS fragmense,
amaly 8 humdn oMel alancdban lovd egyik apitophoz kStEdk, &5 a seiffelszini humén oMat
intemalizackidt indukslia

3. Az 1. vagy 2. igénypont szerintl monokdondlis ellenanyag vagy annak antigén-kots
fragmense, amely 8 seitfelszinl humdn o-Met-nak a hepatocita ndvekedés) faktontd! (HGF) fgastien
infermnalizaciyal indundla.

4, Az 1-3. igénypontok barmelyike szerintl monoklonalis ellenanyay vagy annak antigén-
kGt fragmense, amelyben a monoklondlis sllenanyag vagy annak antigén-kdtd fragmense g kbvet-
kel kbl valaseihalt aminosay seekvenciak belseldbern kitSdik:

8} e WWOTYYDDOQL g0 (77, s2dmi szekvencia),

8} 11 SCEBVYNRGETCORMHVFPHNHTADIOR « (78, sedmi szekvencial,

) e ALGAKVLESVKDRFINF 145 {79, szami szakvancia), 65

d} 21 VRELKETRDGF M,y (80, szl szekvencia).

&, Az 1-4. igényponick bdrmelyike sxerintt monekdondlls elfenanyag vagy annak antigén-
kOtd fragmense, amalyben a monokiondlis ellenanyag vagy annak antigén-katé fragmense a kdvst-
kozdk kel vilassthatd aminosay szekvencidk belseidben kitddin

&) aDTYYDD s (81, szam szekvencial,

Y 1 HVFRHNHTADIOS 15 {82, sz8mi szekvendcia),

O} 10eFINF {83, s2dmi seekvancial, &

A} 2o KETRDGF Moy (84, s28mi szekvencia).

8. Az 1-&. igényponiok barmelyike szedntl monokionalis sllenanyag, vagy annak anti-
gen-kéd fragmense, amelyben a monoldondlis slishanyag, vagy annak antigénkdtd fragmense
Kotk egy amincsay szebvencidhoz, amely 32 2ldbbl konformicids epitopokban  nldhals



1D TYY DD (81, szami szekvencia), 1 HVFPHNHTADIOR e (82, szdmi ssekvencial, 1o FINF g
{83, szamu szekvencia), 88 s KETKDGF My (84, s2dmu szekvencia),

7. Az aléz8 igénypontok barmelike szerintl monoklondlis sllenanyag, vagy annak anti-
gankatd fragmense, amely tanaimaz egy kdnnydl lane varidbilis régict (LOVRY. 85 gy nehéx fane
varidbilis régiat (HOVR), ahot az LOVR lartalmazza ax 5. s2ami aminosay szekvenciat, és a HOVR
a 17, szdmit aminosav szekvencidt araimares.

8. Az 1-7. igénypartok bdrmelvike seerintt monoldonaiis elfenanyag, vagy annak antt-
gen-kOid fragmense, amely tartalmaz egy knnyl e kappa konstans régist és egy nehéz kneat,
amely egy 1gG4 nehdz lanc konstans régidval rendelkezik,

8. Az 1-8, igénypontok bérmelytie szarintt monokiondlis elfenanyag, vagy annak anti-
gér-kGS fragmense, amely lartalmaz egy, a 35, szami polinukientid szekvencia aital kédolt kG
Encot, valamint egy, a 47, szamu palinukisotid srekvencia Sitel kool nehéz Bnoot.

W0 Ax 18 igénypontok barmelyive szerntl monoklondlis sllenanyag, amsly tartaimaz
két, a 35 szami polinukieotid szekvencia dftal kédoY kinnyl ldncot, 88 két a 47, szémd
palinuidectid szekvencia Sltal kool nehés Bnoat,

1. Az 1-8. igénypordok barmelyike szedntl monokionalis ellenanyag, vagy annak anti-
gen-kitd fragmense, amelyben a szoban forgd kinayil lne aminosay szekvencidia azanos a 35,
szamu polinukleotid szekvencia Altal kédolt aminosay szekvenciaval és a szdban forgd nehés anc
aminosay szekvencidia azonos a 47, szamil polinukleotid szekvancia dital kédok aminosay szekven
Sidval,

120 Az -8 igénypontok bdrmelyike szarint, vagy & 10. igénypont szerint monoldonslis
sllenanyag, vagy annak antigén-kdtd fragmense, amely k&t kénnyd fancot taralmaz, amedyckben a
kdnnyd lne aminosay szekvencidja azonos a 35. szami polinuldeatid szekvencia dital kddok ami-
nosay szekvenclaval, €8 két nehez lancot tartaimas, amelyekben a nehdr Bne aminasay sralkven-
claja azonos a 47, szamu polinukieotid szekvencia dital kédalt aminesay szekvencival,

18 Az 1-8. igénypontok birmelytke szerintt monoklondlis sllenanyag, vagy annak antigén-
KO fragmense, amely tartaimaz egy kénnyl ldncet, amelynek g aminosav seekvanciaial 3 28, szeke
vencig-vaziglon mutatiuk be, &8 a nehéz lanc egy 1gG4e nehéz lnc konstans régidval rendelkesik,

4 Az 18 igénypontok birmelyile sperintl, vagy & 13, igénypont szernth monokionalis
ellenanyag, amely k&t kdnny( Bncot tartalimas, amslynek az aminosay szekvenoiaiat @ 29, seekven-
cla-vaziaton mutatjuk be, és a nehdz ldne egy 1964 nehsz lénc konstans régidval rendeliesik,

15 Gydgyaszall készitmény, amely tartalmasza az oléz8 igénypontok barmelyike sze-
rint monoklondlis elflenanyagol, vagy annak antigén-kdtd fragmensét, valaming egy gydgyaszaliag
sifogadhalo hordozdt, higitdszen vagy segédanyagot,

18, Az 1-14. igenypontok barmelyike szerinti monokionalis eltenanyag, ¥agy annak anti-
gan-kdtd fragmense alkalmazdss 3 terdpidban.



7. Az 1414, igenypontok bérmelyike szerintl monoklondls slienanyag, vagy annak ant-
gen-kGté fragmense gkalmazdsa emberben, a rék kezeldsdben,

18 A 17, igénypont szerinll monoklondls ellenanyag, vagy annak antigen-kdtd frag-
mense, ahol a szoban forgd 18k gyomorrdk, veserdk, vastagbalrak, a fej és a nyak rakos megbete-
gadese, prosziatarsk, melandma vagy tidérék,
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