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1
USE OF CBL AS BIOMARKER FOR
IDENTIFYING SUBJECT SUITABLE FOR
TREATMENT WITH ANTI-C-MET ANTIBODY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of Korean Patent Appli-
cation No. 10-2012-0080145, filed on Jul. 23, 2012 and
Korean Patent Application No. 10-2012-0102393, filed on
Sep. 14, 2012, in the Korean Intellectual Property Office, the
disclosures of which are herein incorporated by reference in
their entirety.

INCORPORATION-BY-REFERENCE OF
MATERIAL SUBMITTED ELECTRONICALLY

Incorporated by reference in its entirety herein is a com-
puter-readable nucleotide/amino acid sequence listing sub-
mitted concurrently herewith and identified as follows: One
178,498 Byte ASCII (Text) file named “712415_ST25-
Revised2. TXT” created on Jul. 24, 2015.

BACKGROUND

1. Field

The present disclosure relates to a biomarker for identify-
ing a subject suitable for treatment with anti-c-Met antibod-
ies, a method of identifying the subject including determining
alevel of Cbl, a mutation of Cbl, and/or a mutation of a site of
c-Met for interaction with Cbl in tumor cells of the subject,
and a method for inhibiting c-Met activity and/or for prevent-
ing and/or treating c-Met-related diseases, including admin-
istering an effective amount of an anti-c-Met antibody to the
identified subject.

2. Description of the Related Art

c-Met is a receptor for hepatocyte growth factor (HGF), a
cytokine that binds the extracellular region of the c-Met
receptor tyrosine kinase to induce cell division, movement,
morphogenesis, and angiogenesis of various normal cells and
tumor cells. c-Met s a representative receptor tyrosine kinase
existing on the surface of cells, is itself a proto-oncogene, and
is sometimes involved in various mechanisms related to can-
cer, such as cancer development, metastasis, migration, inva-
sion, and angiogenesis, independent from a ligand, HGF.
Thus, c-Met has been recently emerging as a new target for
anti-cancer therapy.

In particular, c-Met is known to be involved in induction of
resistance to commonly used anti-cancer drugs, and thus is
regarded as important with respect to personalized treat-
ments. Representative anti-cancer therapeutic drugs targeting
epidermal growth factor receptor EGFR (ERBBI), ie,
Eribitux or Tarceva, work by blocking the signaling related to
cancer development. In addition, Herceptin, which is well
known as a breast cancer therapeutic drug, targets ERBB2
(HER2) and works by blocking the transduction of signals
necessary for cell proliferation. Among patients resistant to
the drugs described above, the signal transduction pathway
that induces cell proliferation is not blocked due to the over-
expression of c-Met. Thus, c-Met has emerged as a target of
interest for many pharmaceutical companies. Still, there is a
need for additional anti-c-Met antibodies and related methods
and compositions.

Some of the antibodies developed were found to have
adverse effects. When they retain their intrinsic structures,
anti-c-Met antibodies interfere with the binding of the ligand
HGF to ¢c-Met receptor, but may also act as an agonist to
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trigger the signaling pathway of oncogenesis by antibody-
mediated dimerization of the c-Met receptor. To avoid c-Met
dimerization, anti-c-Met antibodies were structurally
changed from a two-armed configuration to a one-armed
configuration by genetic recombination. One-armed antago-
nistic antibodies to c-Met were effective when used in com-
bination with another anticancer agent, but did not exhibit
significant anticancer effects when used alone.

Cbl (E3 ligase) is known to play a leading role in the
degradation of c-Met. Many c-Met inhibitors initiate Cbl-
mediated c-Met degradation through ubiquitination. How-
ever, c-Met inhibitors do not show the desired therapeutic
effect in patients in which Cbl cannot properly interact with
c-Met due to a mutation or a quantitative reduction of Chl or
due to a mutation of c-Met.

In addition, when c-Met is activated by the ligand HGF,
phosphorylation at Y1003 allows the recruitment of the Cbl
enzyme to c-Met. In other words, the activation of the c-Met
is a prerequisite for the recruitment of the Cbl enzyme to
c-Met. Accordingly, an anticancer therapy based on Cbl-
mediated c-Met degradation is executed necessarily under the
condition of c-Met activation which results in an adverse
effect (agonism).

There is therefore a need for a novel technique by which
c-Met activity may be effectively inhibited according to kind
of cancer and/or a patient’s genetic makeup, with a great
reduction in adverse effects.

SUMMARY

Provided is a biomarker for identifying a cancer cell and/or
a patient to which an anti-c-Met antibody is applicable.

Further provided is a coniposition and a kit for identifying
a subject suitable for application of an anti-c-Met antibody,
including a biomarker.

Further provided is a method of identifying a subject suit-
able for application of an anti-c-Met antibody, by measuring
a biomarker.

Further provided is a method of inhibiting c-Met activity,
including administering a therapeutically effective amount of
an anti-c-Met antibody to a subject who is identified as being
suitable for treatment with an anti-c-Met antibody.

Further provided is a method of preventing and/or treating
a c-Met-related disease, including administering a therapeu-
tically effective amount of an anti-c-Met antibody to a subject
who is identified as being suitable for treatment with an
anti-c-Met antibody.

BRIEF DESCRIPTION OF THE DRAWINGS

The patent or application file contains at least one drawing
executed in color. Copies of this patent or patent application
publication with color drawing(s) will be provided by the
Office upon request and payment of the necessary fee.

These and/or other aspects will become apparent and more
readily appreciated from the following description of the
embodiments, taken in conjunction with the accompanying
drawings of which:

FIG. 1A-1D shows differences in the in vitro inhibitory
activity of antibodies against c-Met, wherein

FIG. 1A is a graph showing c-Met levels in NCI-H441 cells
incubated for 24 hours with anti-c-Met antibodies, as percent-
ages of the c-Met level in the control (IgG treated, 100%), as
measured by ELISA,

FIG. 1B shows Western blot photographs of the phospho-
rylation of kinases downstream of c-Met in NCI-H441 cells
(left panel) and Caki-1 cells (right panel),
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FIG. 1C is a graph showing c-Met levels in MKN45 cells
incubated for 24 hours with anti-c-Met antibodies as percent-
ages of the c-Met level in the control (IgG treated, 100%), as
measured by ELISA, and

FIG. 1D is a graph showing the viability of MKN45 cells
incubated for 72 hours with various concentrations of IgG (o)
or the anti-c-Met antibody 1.3-1Y (#) as percentages of the
viability of the control (no antibody treated, 100%), as mea-
sured by a CCK-8 assay (mean+SD);

FIG. 2A-2E shows c-Met signaling and Chl-mediated
c-Met degradation, wherein

FIG. 2A shows photographs of co-immunoprecipitation
with anti-c-Met antibodies,

FIG. 2B is a graph showing c-Met levels in EBC-1 and
NCI-H441 cells incubated for 4 hours with anti-c-Met anti-
bodies as percentages of the c-Met level in the control (me-
dium), as measured by ELISA,

FIG. 2C shows photographs of Cbl protein levels in EBC-1
and NCI-H441 cells as analyzed by Western blotting,

FIG. 2D is a graph of ¢c-Met levels in cells plotted against
treatment factors including the c-Met inhibitor PHA-665752
(Selleck Chemicals) and the anti-c-Met antibody L3-1Y or
5D35, showing that [3-1Y may trigger c-Met degradation
although c-Met activity is inhibited, unlike SDS5, and

FIG. 2E is a graph showing the viability of EBC-1 cells
incubated for 72 hours with various concentrations of anti-
bodies 5D5 (o) and [.3-1Y (#) as percentages of the viability
of the control (no antibody treated, 100%), as measured by a
CCK-8 assay;

FIG. 3A-3G illustrates the ability of the antibody L3-1Y to
induce c-Met degradation in a Cbl-independent mechanism,
wherein

FIGS. 3A and 3B are photographs showing immunoblots
of protein extracts from EBC-1 cells (3A) and NCI-H441
cells (3B) incubated with L3-1Y or 5D5, detected with an
anti-Ub antibody,

FIG. 3C is a graph showing c-Met levels in Cbl siRNA-
transformed EBC-1 cells incubated with anti-c-Met antibod-
ies as percentages of the c-Met level in the control (IgG
treated, 100%), as measured by ELISA,

FIG. 3D is a graph showing c-Met levels in EBC-1 cells
incubated with anti-c-Met antibodies, and DMSO or MG132
as percentages of the c-Met level in the control (IgG treated,
100%), as measured by ELISA,

FIG. 3E is a graph showing relative viability of HS746T
cells incubated with various concentrations of antibody
5D5 (o) or L3-1Y (4) as measured by a CCK-8 assay,

FIG. 3F is a graph showing the relative apoptosis of
HS746T cells treated with various concentrations of IgG (o),
L3-1Y (#) and 5D5 (A) as measured by Caspase 3/7 Glo
assay, and

FIG. 3G is a graph showing the relative apoptosis of EBC-1
cells treated with various concentrations of .3-1Y and D5 as
measured by Caspase 3/7 Glo assay;

FIG. 4A-4G illustrates the mediation of anti-c-Met anti-
body L3-1Y-induced c-Met degradation by LRIG1, wherein

FIG. 4A is a photograph after lysates from EBC-1 cells
treated with L.3-1Y were immunoprecipitaed with anti-c-Met
antibody-conjugated beads and subjected to immunoblotting
with the anti-LRIG! antibody, showing that the antibody
L3-1Y induces the association of c-Met and LRIG1 both
present at endogenous levels,

FIG. 4B is a graph showing co-immunoprecipitation with
LRIGI and c-Met in HEK-293T cells incubated for 120 min
with L3-1Y or 5D3,

FIG. 4C shows SD5-orL3-1Y-induced apoptosis in EBC-1
cells, as measured by FACS analysis,
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FIG. 4D s a graph showing the relative apoptosis of EBC-1
cells treated for 72 hours with various concentrations of
L3-1Y (#)or 5D5 (¢) as measured by Caspase 3/7 Glo assay,

FIG. 4E is a graph showing relative apoptosis of LRIG1-
knockdown in EBC-1 cells treated with L3-1Y (#),

FIG. 4F is a graph showing c-Met levels in EBC-1 cells
incubated with anti-c-Met antibodies, and DMSO or con-
canamycin as percentages of the c-Met level in the control
(IgG treated, 100%), as measured by ELISA, and

FIG. 4G shows immunofluorescence images of the co-
localization of [.3-1Y and lysosomes in EBC-1 cells (left
panel) and MKN45 (right panel);

FIG. 5A-5D illustrates that LRIG1 mediates c-Met degra-
dation and tumor growth inhibition in Cbl mutant tumors or
Cbl-negative tumors in vivo, wherein

FIGS. 5A and 5B are graphs showing migration ability of
EBC-1 cells (5C) and HS746T cells (5D), and

FIGS. 5C and 5D are graphs showing the growth of tumor
volumes of EBC-1 (5C) and HS746T (5D) with time (n=15);

FIG. 6A-6F illustrates therapeutic effects of the antibody
L3-1Y on tumors resistant to EGFR-targeted therapy,
wherein

FIG. 6A is a photograph of immunoblots obtained with
respective antibodies to p-c-Met, c-Met, EGFR, Cbl, LRIG],
and GAPDH in HCC827, HCC827 ER10, and HCC827
ER15 cells,

FIG. 6B is a graph showing the relative viability of
HCC827 ERIS cells incubated for 72 hours with Erlotinib
and/or L3-1Y, as measured by a CTG assay.

FIG. 6C is a graph showing c-Met levels in HCC827 ER15
cells incubated for 24 hours with anti-c-Met antibodies and
100 nM Erlotinib as percentages of the ¢-Met level in the
control (IgG treated, 100%), as measured by ELISA,

FIG. 6D is a graph showing the levels of EGFR, Cbl, and
the control GAPDH in LXFE 1422, LXFA 526, and LXFA
1647 patient samples as measured by Western blot analysis,

FIG. 6E is a graph showing RT-PCR products containing
the exon 14 of the c-Met gene from LXFE 1422, LXFA 526,
and LXFA 1647 samples, separated on agarose gel by elec-
trophoresis, and

FIG. 6F shows clonogenicity of LXFE 1422, LXFA 526,
and LXFA 1647, all incubated with the antibody L3-1Y, in
comparison with the non-treated control;

FIG. 7 is a graph showing the conversion of erlotinib-
sensitive cells into erlotinib-resistant cells; and

FIG. 8 is a schematic diagram showing the hypothesis of
L3-1Y-triggered, Cbl-independent c-Met-degradation.

DETAILED DESCRIPTION

When Cbl does not interact with c-Met normally, due to a
low level of the Cbl enzyme or a mutation in Cbl and/or
c-Met, previously known anti-c-Met antibodies do notinduce
c-Met degradation and, thus, are not effective for the therapy
of c-Met-related diseases. The present invention provides an
anti-c-Met antibody (hereinafter referred to as “specific anti-
c-Met antibody” unless otherwise stated) which initiates
c-Met degradation even when the Cbl enzyme does notinter-
act with the c-Met normally. The specific anti-c-Met antibody
is highly effective for the therapy of c-Met-related diseases in
a Cbl-independent manner.

Accordingly, an embodiment provides a biomarker for
identifying a subject to which the specific anti-c-Met anti-
body is applicable (hereinafter referred to as “anti-c-Met
antibody-applicable subject”). The biomarker may be
selected from the group consisting of a Cbl protein, a Cbl
gene, an mRNA transcribed from a Cbl gene, a site of c-Met
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for interaction with Cbl, and a combination thereof. The
anti-c-Met antibody-applicable subject may be a cell and/or a
patient from which the cell is derived. In particular, the anti-
c-Met antibody-applicable subject is cancer cells and/or
patients with cancer cells.

The term “Cbl”, “Cbl protein”, or “Cbl enzyme,” as used
herein, refers to E3 ligase involved in cell signalling and
protein ubiquitination. This protein has functions of intracel-
lular internalization of c-Met protein positioned on tumor cell
membrane and degradation thereof. The protein may be a
polypeptide encoded by the nucleotide sequence of GenBank
Accession  Number (NM_005183, NM_ 007619,
NM__170662, or NM__001033238) or a polypeptide having
the amino acid sequence of GenBank Accession Number
(NP_005199, NP_031645, NP__733762, or
NP_001028410).

The term “c-Met” or “c-Met protein” refers to a receptor
tyrosine kinase (RTK) which binds hepatocyte growth factor
(HGF). c-Met may be a c-Met protein from any species,
particularly a mammal or primate, for instance, human c-Met
(e.g., NP__000236), or monkey c-Met (e.g., Macaca mulatta,
NP_001162100), or rodents such as mouse c-Met (e.g.,
NP_032617.2), rat c-Met (e.g., NP__113705.1), and the like.
The c-Met protein may include a polypeptide encoded by the
nucleotide sequence identified as GenBank Accession Num-
ber NM__000245, a polypeptide having the amino acid
sequence identified as GenBank Accession Number
NP__000236 or extracellular domains thereof. The receptor
tyrosine kinase c-Met participates in various mechanisms,
such as cancer development, metastasis, migration of cancer
cell, invasion of cancer cell, angiogenesis, and the like.

As used herein, the term “a site of c-Met for interaction
with Cbl” refers to a c-Met site that recognizes and interacts
with Cbl protein, thereby allowing Cbl to perform c-Met
internalization and degradation. Representative sites of c-Met
for interaction with Cbl may be tyrosine at amino acid posi-
tion 1003 (Y 1003) to which Chl binds, or a region encoded by
exon 14 of the c-Met gene in which Y1003 is positioned. The
exon 14 region of the c-Met gene ranges from the 3075th to
3215th positions on the full-length nucleotide sequence of
NM__ 000245, or corresponds to a region ranging from the
964th to 1009th positions on the full-length amino acid
sequence of NP_ 000236.

Most of the existing anti-c-Met antibodies induce c-Met
internalization and degradation through interaction between
Cbl and c-Met. Hence, when Cbl is absent or present at a low
level in cells or when Cbl or c-Met is mutated at the site
responsible for interaction with Cbl (such as a binding site),
the preexisting anti-c-Met antibodies cannot induce c-Met
degradation, thus rendering them therapeutically ineffective.

In contrast, the specific anti-c-Met antibody is found to
induce c-Met degradation independent of whether Cbl inter-
acts with c-Met. Hence, an embodiment of the present inven-
tion provides a method of identifying a subject to which the
specific anti-c-Met antibody is applicable by measuring the
level of biomarker and/or determining a mutation, whereby
excellent c-Met degradation may be achieved and thus c-Met-
related diseases may be effectively treated even in subjects in
which the preexisting antibody therapy is ineffective.

Another embodiment provides a method of identifying
(selecting) a subject suitable for application of an anti-c-Met
antibody, including determining a level of Cbl, a mutation of
Cbl, and/or a mutation of a site of ¢-Met for interaction with
Cbl in a cell sample.

The method of identifying a subject suitable for application
of the specific anti-c-Met antibody includes determining a
Cbl concentration, a Chl mutation, and/or a mutation of a site
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of ¢-Met for interaction with Cbl in a cell sample, wherein
when Cbl is present at a low level or absent in the cell sample
and/or when a mutation is present on either or both of Cbl and
the site of c-Met that interacts with Cbl, the cell or the patient
from which the cell is derived (separated) is determined to be
a subject suitable for application of the specific anti-c-Met
antibody.

As used herein, the “determining” step includes measuring
the factor of interest qualitatively or quantitatively, and/or
evaluating the measured results.

The cell sample may be an artificially constructed cell, a
cell separated from a patient of interest, a culture of the cell,
a lysate of the cell, or an extract from the cell; or a protein,
DNA, and/or RNA derived from the cell, the cell culture, the
cell lysate, or the cell extract. The cell may be a cancer cell
(tumor cell). For example, the cancer cell may be selected
from the group consisting of squamous cell carcinoma, small
cell lung cancer, non-small cell lung cancer, adenocarcinoma
of the lung, squamous cell carcinoma of the lung, peritoneal
carcinoma, dermal cancer, dermal or intraocular melanoma,
rectal cancer, perianal cancer, esophageal cancer, small intes-
tine cancer, endocrine gland cancer, parathyroid cancer, adre-
nal gland cancer, soft tissue sarcoma, urethral cancer, chronic
or acute leukemia, lymphocyte lymphoma, hepatoma, stom-
ach cancer, pancreatic cancer, glioblastoma, cervical cancer,
ovarian cancer, liver cancer, bladder cancer, hepatic tumor,
breast cancer, colon cancer, large intestine cancer, endome-
trial cancer, uterine cancer, salivary gland cancer, renal can-
cer, prostate cancer, vulvar cancer, thyroid cancer, and head
and neck cancer.

In one embodiment, the method is carried out using a very
small amount of protein, DNA, or RNA extracted from the
cell. For example, the amount of protein may range from
about 0.1 to about 100 pg, from about 0.5 to about 50 pg, or
from about 1 to about 10 pg, for example, from about 3 to
about 7 pg, and/or the amount of DNA or RNA may range
from about 0.1 to about 50 pg, from about 0.3 to about 30 pg,
from about 0.5 to about 5 pg, for example from about 0.8 to
about 1.2 pg suffices for the execution of the method.

Examples of the patient may be mammals including pri-
mates such as humans, monkeys, etc., and rodents such as
mice, rats, etc., with preference for humans. For example, the
patient may suffer from a cancer selected from the group
consisting of squamous cell carcinoma, small cell lung can-
cer, non-small cell lung cancer, adenocarcinoma of the lung,
squamous cell carcinoma of the lung, peritoneal carcinoma,
dermal cancer, dermal or intraocular melanoma, rectal can-
cer, perianal cancer, esophageal cancer, small intestine can-
cer, endocrine gland cancer, parathyroid cancer, adrenal
gland cancer, soft tissue sarcoma, urethral cancer, chronic or
acute leukemia, lymphocyte lymphoma, hepatoma, stomach
cancer, pancreatic cancer, glioblastoma, cervical cancer, ova-
rian cancer, liver cancer, bladder cancer, hepatic tumor, breast
cancer, colon cancer, large intestine cancer, endometrial can-
cer, uterine cancet, salivary gland cancer, renal cancer, pros-
tate cancer, vulvar cancer, thyroid cancer, head and neck
cancer, and the like.

Another embodiment provides a composition for the iden-
tification (diagnosis) of a subject suitable for application of
the specific anti-c-Met antibody, including at least one
selected from the group consisting of a Cbl detection agent for
determining a Cbl concentration, an agent for detecting a Cbl
mutation, and an agent for detecting a c-Met mutation.

Another embodiment provides a kit for the identification
(diagnosis) of a subject suitable for application of the specific
anti-c-Met antibody, including at least one selected from the
group consisting of a Cbl detection agent for determining a
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Cbl concentration, an agent for detecting a Cbl mutation, and
an agent for detecting a c-Met mutation.

The determination of Cbl concentration may be conducted
by any suitable method of determining expression, such as by
mRNA detection/quantification or measuring a gene copy
number, or by measuring a Cbl concentration using a protein
quantification means known in the relevant art, and/or evalu-
ating the measured results. By way of example, a Cbl con-
centration may be determined through an enzyme reaction, a
fluorescence reaction, a luminescence action, and/or a radia-
tion reaction using a Cbl-specific antibody or aptamer. The
Cbl concentration may be analyzed using a method including,
but not limited to, immunochromatography, immunohis-
tochemistry, enzyme linked immunosorbent assay (ELISA),
radioimmunoassay (RIA), enzyme immunoassay (FIA), flo-
rescence immunoassay (FIA), luminescence immunoassay
(LIA), and Western blotting. The Cbl detection agent for
determining a Cbl concentration may be selected from the
group consisting of an anti-Cbl antibody, an aptamer specifi-
cally binding to Cbl, and a combination thereof.

When Chl is absent or present at a low level in cancer cells,
preexisting anti-c-Met antibodies cannot induce c-Met deg-
radation, showing a poor therapy for c-Met-related diseases.
In contrast, the specific anti-c-Met antibody having a Cbl-
independent activity may encourage c-Met degradation and
thus is highly effective for the therapy of c-Met-related dis-
eases even at a low or no level of Cbl. Cblis present ata “low”
level in a cancer cell or tissue sample if the level of Cbl is less
than typically found in a cancer cell or tissue sample of the
same type. For instance, the Cbl level of a cancer cell or tissue
sample may be “low” if it is less than typically found in a
cancer cell of the same type that is sensitive (not resistant) to
an anti-c-Met antibody (e.g., 5D5 antibody, and the like) other
than the specific anti-c-Met antibody or EGFR targeted
therapy. For example, the Cbl level of a cancer cell or tissue
sample may be “low” if it is less than (e.g., the minimum
level) found in a cancer cell of the same type on which an
anti-c-Met antibody (e.g., 5SD5 antibody) other than the spe-
cific anti-c-Met antibody has therapeutic effect. Because it
can be difficult to quantitatively analyze protein concentra-
tions in a cell sample, qualitative or semi-quantitative analy-
sis may be used as an alternative. Qualitiative methods,
including immunohistochemical staining, are well known in
the art. For example, the level of a protein of interest may be
determined by immunohistochemical staining using an anti-
body (e.g., antibody #2747 (Cell signaling) for Cbl, ab36707
(Abcam) for LRIG1, and the like) that binds to a proteinin a
sample. The staining may be scored on a scale ranging, e.g.,
from ‘=’ or ‘0’ to “+3,” wherein a score (stain intensity) of ‘=’
or ‘0’ represents no protein expression (no signal), score of
“+1” represents no or a slight protein expression (correspond-
ing to a background signal), and scores of “+2’ to ‘+3’ repre-
sent progressively higher levels of protein expression (a case
with a signal higher than ‘+3’ is incorporated in the score of
‘43”). In the present invention, “the absence of Cbl or the
presence of Cbl at a low level” may be defined as the stain
intensity of ‘=’ or ‘+1,” respectively, when analyzed by immu-
nohistochemical staining using an anti-Cbl antibody or as
equivalent results when analyzed by other protein analysis
methods. Moreover, “the presence of LRIG1” may be defined
as a stain intensity of ‘42’ or ‘+3” when analyzed by immu-
nohistochemical staining using an anti-LRIG1 antibody or as
equivalent results when analyzed by other protein analysis
methods.

Thus, when the level of Cbl in a cell sample is determined
to be “+1” or *-” in terms of stain intensity as measured by
immunohistochemical staining using an anti-Cbl antibody,
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the patient from which the cell sample is originated (sepa-
rated) may be determined as a subject suitable for application
of the specific anti-c-Met antibody.

In one embodiment, the method of identifying a subject
suitable for application of the specific anti-c-Met antibody
includes:

(1) determining a Cbl concentration in a cell sample; and
(2") optionally, determining the subject from which the cell
sample is originated as a subject suitable for application of the
specific anti-c-Met antibody when Cbl is absent or present at
a low level in the cell sample.

The absence of Cbl or the presence of Cbl at a low level in
the cell sample may be determined as a stain intensity of ‘=’
or ‘+1°, when analyzed by immunohistochemical staining
using an anti-Cbl antibody.

The Cbl mutation refers to any mutation of the nucleotide
sequence of the Cbl gene and/or of the amino acid sequence or
structure of Cbl protein which causes the loss of a function
responsible for interaction with ¢c-Met (e.g., binding) and/or
c-Met internalization and/or c-Met degradation. In one
embodiment, the Cbl mutation may be a deletion or substitu-
tion of 51 or more consecutive nucleotide residues, for
example, 51 to 200 consecutive nucleotide residues, within a
range from nt. 1169 to nt. 1411 of the nucleotide sequence of
GenBank Accession Number NM__005188, or a deletion or
substitution of 17 or more consecutive amino acid residues,
for example, 17 to 100 consecutive amino acid residues
within a range from a.a. 343 to a.a. 424 of the amino acid
sequence of GenBank Accession Number NP__005179. This
mutation modifies the RING finger motif of Cbl, resulting in
the loss of the E3 ligase function. That is, Cbl loses the ability
to degrade other proteins due to the mutation of the nucle-
otides or amino acids.

The Cbl mutation leading to the incapacitation of Cbl may
be determined using a method including, but not limited to,
the direct analysis of nucleotide sequences or amino acid
sequences, RT-PCR, and DNA sequencing.

The agent for detecting a Cbl mutation may be selected
from the group consisting of a probe or primer capable of
detecting the mutation, an anti-Cbl antibody specifically
binding to a mutated Cbl, and an aptamer specifically binding
to a mutated Cbl. The probe capable of detecting the Cbl
mutation may be an about 10- to about 50-mer or about 20- to
about 50-mer nucleotide sequence including a mutation
region of the mutated Cbl gene and/or a complementary
sequence thereto, or a sequence having a similarity of about
80% or higher, about 90% or higher, or about 95% or higher
therewith. The primer capable of detecting the Cbl mutation
may be an about 10- to about 50-mer or about 20- to about
30-mer oligonucleotide having a nucleotide sequence
capable of hybridization with 5' and/or 3' terminus of a muta-
tion region (about 50 to about 200 bp including the mutation
site of Cbl) of the mutated Cbl gene, wherein the nucleotide
sequence capable of hybridization may be a complementary
sequence thereto, or a sequence having a similarity of about
80% or higher, about 90% or higher, or about 95% or higher
therewith.

In the cells wherein the interaction between Cbl and c-Met
and/or c-Met internalization and/or c-Met degradation is lost,
preexisting anti-c-Met antibodies cannot induce c-Met deg-
radation and thus are unable to treat c-Met-related diseases.
However, the specific anti-c-Met antibody of the present
invention may encourage c-Met degradation and thus is effec-
tive for the therapy of c-Met-related diseases even upon the
loss of Cbl functions.

Therefore, if the Cbl protein or a Cbl gene encoding it is
found to have such a mutation in a cell sample taken from a
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patient, the patient may be determined to be a subject suitable
for application of the specific anti-c-Met antibody.

In one embodiment, the method of identifying a subject
suitable for application of the specific anti-c-Met antibody
may include:

(1") determining the presence of a mutation of a Chl pro-
tein or a Cbl gene encoding the Cbl protein in a cell sample
taken from a patient; and

(2") optionally, deciding the cell or the patient to be a
subject suitable for application of the specific anti-c-Met
antibody when the mutation is present.

As used herein, the term “c-Met mutation” refers to a
mutation on a c-Met site responsible for recognizing or bind-
ing Cbl, particularly to a mutation which incapacitates the
interaction of Cbl with c-Met (e.g., binding) even though Cbl
is present at a sufficient level or does not undergo such a
mutation that leads to functional loss.

As used herein, the term “site of c-Met for interaction with
Cb1”is intended to refer to a c-Met site which is recognized by
Cbl so as to allow for c-Met internalization and degradation.
Representative among the sites of c-Met for interaction with
Cbl are tyrosine at amino acid position 1003 (Y1003) and a
region encoded by exon 14 of the c-Met gene. The exon 14
region of c-Met gene ranges from nt. 3075 to nt. 3215 of the
full-length nucleotide sequence of NM__ 000245, or corre-
sponds to a region stretching from a.a. 964 to a.a. 1009 of the
full-length amino acid sequence of NP__000236. The c-Met
mutation may be a deletion or a substitution of tyrosine at
position 1003 (Y1003) with another amino acid residue (e.g.,
alanine, isoleucine, leucine, methionine, phenylalanine, pro-
line, tryptophan, valine, asparagine, cysteine, glutamine, gly-
cine, serine, threonine, aspartic acid, glutamine acid, argin-
ine, histidine, and lysine, and preferably phenylalanine), or a
deletion or a substitution of 141 or more consecutive nucle-
otide residues, for example, 141 to 300 consecutive nucle-
otide residues of exon 14 of the c-Met gene with other nucle-
otide residues, and/or a deletion or a substitution of 46 or
more consecutive amino acid residues, for example, 46 to 100
consecutive amino acid residues of a polypeptide encoded by
exon 14 with other amino acid residues. In an embodiment,
the c-Met mutation may be a deletion of tyrosine at position
1003 of c-Met (Y1003), a substitution of the tyrosine residue
with phenylalanine (Y1003F), a deletion of exon 14 of the
c-Met gene, or a deletion of the polypeptide encoded by exon
14.

The c-Met mutation may be determined using a method
including, but not limited to, the direct analysis of nucleotide
sequences or amino acid sequences, RT-PCR, and DNA
sequencing. The agent for detecting a c-Met mutation may be
selected from the group consisting of a probe or primer
capable of detecting the mutation as described above, an
anti-Cbl antibody specifically binding to a mutated Cbl, and
an aptamer specifically binding to a mutated Cbl.

Whereas preexisting anti-c-Met antibodies cannot induce
Cbl-mediated c-Met degradation in the cells where a c-Met
site which is recognized by Cbl or binds Cbl is mutated and
thus are unable to treat c-Met-related diseases, the specific
anti-c-Met antibody may successfully treat c-Met-related
activity due to its Cbl-independent activity.

When the cell sample is found to have such a mutation on
c-Met protein or c-Met gene encoding the protein, the cell or
the patient from which the cell sample is taken (separated)
may be determined to be a subject suitable for application of
the specific anti-c-Met antibody.

In one embodiment, the method of identifying a subject
suitable for application of the specific anti-c-Met antibody
includes:
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(1" determining the presence of a mutation on a site of
c-Met for interaction with Cbl or on a region of c-Met gene
corresponding to the site of c-Met for interaction with Cbl in
a cell sample taken from a patient; and

(2") optionally, determining the cell or the patient to be a
subject suitable for application of the specific anti-c-Met
antibody when the mutation is present.

Unlike preexisting anti-c-Met antibodies, the specific anti-
c-Met antibody of the present invention exhibits a Cbl-inde-
pendent c-Met degradation activity because the antibody
induces LRIG1 (leucine-rich repeats and immunoglobulin-
like domains protein 1) to bind to c-Met, the resulting LRIG1-
c-Met being internalized and degraded. Accordingly, the spe-
cific anti-c-Met antibody may act as an effective negative
regulator of c-Met in the presence of LRIG1 in cells, particu-
larly, when LRIG1 is overexpressed in cells.

“LRIG1 (Leucine-rich repeats and immunoglobulin-like
domains protein 1)” refers to a transmembrane protein which
interacts with receptor tyrosine kinases of the EGFR-family,
MET, and RET. LRIG1 may be derived from mammals
including primates such as humans and monkeys, and rodents
such as rats and mice. For example LRIG1 may be human
LRIGT (Accession No. NM__015541 or NP__056356).

The determination of the presence/absence and/or an intra-
cellular level of LRIG1 may be determined by any suitable
method of determining expression, such as by mRNA detec-
tion/quantification, or by measuring an LRIG1 level in a cell
sample by use of a protein quantification means and/or evalu-
ating the measurement. By way of example, the presence/
absence and/or an intracellular level of LRIG1 may be deter-
mined by measuring fluorescence, luminescence, and/or
radiation intensity after reaction with an LRIGI-specific anti-
body or aptamer in conjunction with an enzyme. In detail, the
presence/absence and/or an intracellular level of LRIG1 may
be analyzed using a method including, but not limited to,
immunochromatography, immunohistochemistry, enzyme
linked immunosorbent assay (ELISA), radioimmunoassay
(RIA), enzyme immunoassay (EIA), florescence immunoas-
say (FIA), luminescence immunoassay (LIA), and Western
blotting.

In an embodiment, the presence of LRIG1, particularly ata
high level in cells, may be defined as the stain intensity of +2
or +3 when analyzed by immunohistochemical staining using
an anti-LRIG1 antibody or as equivalent results when ana-
lyzed by other protein analysis methods.

Hence, the method of identifying a subject suitable for
application of the specific anti-c-Met antibody may further
include determining the level of LRIG1 in a cell sample. In
detail, the method of identifying a subject suitable for appli-
cation of the specific anti-c-Met antibody may further include
(1-1),(1-1, (1-1"), or (1-1") determining a level of LRIG1 in
a cell sample ahead of the step (2), (21, (2"), or (2'), respec-
tively. In addition, the method may further include determin-
ing the cell or the patient to be a subject suitable for applica-
tion of the specific anti-c-Met antibody when LRIGI is
present. For example, the presence of LRIG1 in the cell
sample is defined as a stain intensity of ‘+2° or ‘+3” when
analyzed by immunohistochemical staining using an anti-
LRIG1 antibody.

In detail, the method of identifying a subject suitable for
application of the specific anti-c-Met antibody includes:

(1) determining a Cbl concentration, a Cbl mutation, and/
or a mutation of a site of c-Met for interaction with Cbl in a
cell sample taken from a patient;

(1-1) determining a level of LRIG1 in the cell sample; and

(2) optionally, determining the cell or the patient to be a
subject suitable for application of the specific anti-c-Met
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antibody when Cblis present at a low level or absent in the cell
sample (wherein the Cbl concentration is expressed as a stain
intensity of ‘=” or ‘+1” as analyzed by immunohistochemical
staining using an anti-Cbl antibody) and/or when a mutation
is present on either or both Cbl and the site of c-Met for
interaction with Cbl if the LRIG1 is present (for example, the
case that the level of LRIG1 in the cell sample is expressed as
a stain intensity of ‘+2’ or ‘+3’ as analyzed by immunohis-
tochemical staining using an anti-LRIG1 antibody).

Inanother embodiment, the method ofidentifying a subject
suitable for application of the specific anti-c-Met antibody
includes:

(1) determining a Cbl concentration in a cell sample taken
from a patient;

(1-1") determining a level of LRIG1 in the cell sample; and

(2") optionally, determining the patient to be a subject suit-
able for application of the specific anti-c-Met antibody when
Cbl is absent or present at a low level in the cell sample while
LRIGT is present.

The absence of Cbl or the presence of Cbl at a low level in
the cell sample may be defined as a stain intensity of ‘=" or
‘+1°, when analyzed by immunohistochemical staining using
an anti-Cbl antibody, and the presence of LRIG1 in the cell
sample may be expressed as a stain intensity of ‘+2° or “+3’as
analyzed by immunohistochemical staining using an anti-
LRIGI antibody.

Inanother embodiment, the method ofidentifying a subject
suitable for application of the specific anti-c-Met antibody
may include:

(1") determining the presence of a mutation on a Cbl pro-
tein or a Cbl gene coding for the Cbl protein in a cell sample
taken from a patient;

(1-1") determining a level of LRIG1 in the cell sample; and

(2") optionally, determining the cell or the patient to be a
subject suitable for application of the specific anti-c-Met
antibody when the mutation is present while LRIG1 is
present,

wherein the presence of LRIGI in the cell sample may be
expressed as a stain intensity of ‘+2” or ‘+3” as analyzed by
immunohistochemical staining using an anti-LRIG1 anti-
body.

In another embodiment, the method ofidentifying a subject
suitable for application of the specific anti-c-Met antibody
includes:

(1" determining the presence of a mutation on a site of
c-Met for interaction with Cbl or on a region of c-Met gene
corresponding to the site of c-Met for interaction with Cbl in
a cell sample taken from a patient;

(1-1") determining alevel of LRIG1 in the cell sample; and

(2") optionally, determining the cell or the patient to be a
subject suitable for application of the specific anti-c-Met
antibody when the mutation is present while LRIG1 is
present,

wherein the presence of LRIG1 in the cell sample may be
expressed as a stain intensity of ‘+2” or ‘+3” as analyzed by
immunohistochemical staining using an anti-LRIG1 anti-
body.

Contemplated according to another embodiment of the
present invention is a composition for the identification of a
subject suitable for application of the specific anti-c-Met
antibody including at least one selected from the group con-
sisting of a Cbl detection agent for determining a Cbl con-
centration, an agent for detecting a Chl mutation and an agent
for detecting a c-Met mutation, and an LRIG1 detection agent
for determining an LRIG1 level.

In another embodiment, the kit for the identification of a
subject suitable for application of the specific anti-c-Met
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antibody may further include an LRIG1 detection agent for
determining an LRIG1 level. In detail, the kit includes:

at least one selected from the group consisting of a Cbl
detection agent for determining a Cbl concentration, an agent
for detecting a Cbl mutation, and an agent for detecting a
c-Met mutation;

an LRIG1 detection agent for determining an LRIG1 level;
and

a detection means.

The LRIG1 detection agent for determining an LRIGI
level may be selected from the group consisting of anti-
LRIGI antibody, an aptamer specifically binding to LRIG1,
and a combination thereof.

The detection means used in the kit may be any means
conventionally used in determining a Cbl concentration, a Cbl
mutation, a c-Met mutation, and/or an LRIG1 level. A person
having ordinary skill in the art to which the present invention
pertains may readily take a suitable detection means.

In accordance with still another aspect thereof, the present
invention addresses a method for inhibiting c-Met activity,
including administering a pharmaceutically effective amount
of the specific anti-c-Met antibody to the identified subject.

In accordance with yet a further aspect thereof, the present
invention addresses a method for the prophylaxis and/or
therapy of c-Met-related diseases, including administering a
pharmaceutically effective amount of the specific anti-c-Met
antibody to a subject in need thereof.

The methods for inhibiting c-Met activity or for preventing
and/or treating of c-Met-related diseases may further include
identifying a subject suitable for application of the specific
anti-c-Met antibody.

This identifying step is the same as in the identifying
method described above. Thus, it may be carried out in the
same manner as in the identifying method.

In one embodiment, the method for inhibiting c-Met activ-
ity or for the prophylaxis or therapy of c-Met-related diseases
includes:

identifying a subject suitable for application of the specific
anti-c-Met antibody; and

administering a pharmaceutically effective amount of the
specific anti-c-Met antibody to the subject.

In another embodiment, the method for inhibiting c-Met
activity or for the prophylaxis or therapy of c-Met-related
diseases includes:

(1) determining a Cbl concentration, a Cbl mutation, and/
or a mutation of a site of c-Met for interaction with Cbl in a
cell sample taken from a patient;

(2) determining the cell or the patient to be a subject suit-
able for application of the specific anti-c-Met antibody when
Cblis present at a low level or absent in the cell sample and/or
when a mutation is present on either or both Cbl and the site
of c-Met for interaction with Cbl; and

(3) administering an effective amount of the specific anti-
c-Met antibody to the cell or the patient,

wherein the absence of Cbl or the presence of Cbl at a low
level in the cell sample is defined as a stain intensity of ‘-’ or
‘+1°, when analyzed by immunohistochemical staining using
an anti-Cbl antibody.

In another embodiment, the method for inhibiting c-Met
activity or for the prophylaxis or therapy of c-Met-related
diseases includes:

(1" determining a Cbl concentration in a cell sample taken
from a patient;

(2") determining the cell or the patient to be a subject
suitable for application of the specific anti-c-Met antibody
when Cbl is absent or present at a low level in the cell sample;
and
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(3) administering an effective amount of the specific anti-
c-Met antibody to the cell or the patient,

wherein the absence of Cbl or the presence of Cbl at a low
level in the cell sample is defined as a stain intensity of ‘-’ or
‘+1°, when analyzed by immunohistochemical staining using
an anti-Cbl antibody.

In another embodiment, the method for inhibiting c-Met
activity or forthe prophylaxis and/or therapy of c-Met-related
diseases includes:

(1") determining the presence of a mutation on a Cbl pro-
tein or a Cbl gene coding for the Cbl protein in a cell sample
taken from a patient;

(2") determining the cell or the patient to be a subject
suitable for application of the specific anti-c-Met antibody
when the mutation is present; and

(3) administering an effective amount of the specific anti-
c-Met antibody to the cell or the patient.

In another embodiment, the method for inhibiting c-Met
activity or for the prophylaxis and/or therapy of c-Met-related
diseases includes:

(1" determining the presence of a mutation on a site of
c-Met for interaction with Cbl or on a region of a c-Met gene
corresponding to the site of c-Met for interaction with Cbl in
a cell sample taken from a patient; and

(2" determining the cell or the patient to be a subject
suitable for application of the specific anti-c-Met antibody;
and

(3) administering an effective amount of the specific anti-
c-Met antibody to the cell or the patient.

As described above, the method for the prophylaxis and/or
therapy of c-Met-related diseases may further include (1-1),
(1-1,(1-1"), or (1-1") determining a level of LRIG1 in a cell
sample ahead of the step (2), (2, 2"), or (2™), respectively.

The specific anti-c-Met antibody ofthe present invention is
applied to a subject. Thus, the application of the specific
anti-c-Met antibody of the present invention to the subject
forms an aspect of the present invention. In detail, the present
invention provides the use of the specific anti-c-Met antibody
in application or administration to a cell or a patient in which
the absence of Cbl or the presence of Cbl at a low level (the
Cbl concentration is expressed as a stain intensity of ‘=’ or
‘41’ as analyzed by immunohistochemical staining using an
anti-Chl antibody) and/or in which a functional mutation is
present on a Cbl protein or a Cbl gene and/or in which a
mutation is present on a site of c-Met for interaction with Cbl
or on a region of a c-Met gene corresponding to the site of
c-Met for interaction with Cbl, thereby inhibiting c-Met
activity or treating a c-Met-related disease. The c-Met-related
disease is as described above.

In one embodiment, the present invention provides the use
of the specific anti-c-Met antibody in application or admin-
istrationtoa cell ora patient in which the absence of Cbl or the
presence of Chl at a low level (the Chl concentration is
expressed as a stain intensity of ‘=’ or “+1” as analyzed by
immunohistochemical staining using an anti-Cbl antibody)
and/or in which a functional mutation is present on a Cbl
protein or a Chl gene and/or in which a mutation is present on
asite of c-Met for interaction with Cbl or on aregion of c-Met
gene corresponding to the site of c-Met for interaction with
Cbl, with the proviso that LRIG1 is present in the cell sample
(for example, wherein the level of LRIG1 in the cell sample is
expressed as a stain intensity of ‘+2” or ‘+3” as analyzed by
immunohistochemical staining using an anti-LRIG1 anti-
body), thereby inhibiting c-Met activity or treating a c-Met-
related disease.

In another embodiment, the present invention provides the
use of the specific anti-c-Met antibody in preparing a drug
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applicable to a cell in which the absence of Cbl or the pres-
ence of Cbl at a low level (the Cbl concentration is expressed
as a stain intensity of ‘=’ or ‘+1” as analyzed by immunohis-
tochemical staining using an anti-Cbl antibody) and/or in
which a functional mutation is present on a Chl protein or a
Cbl gene and/or in which a mutation is present on a site of
c-Met for interaction with Chl or on a region of c-Met gene
corresponding to the site of c-Met for interaction with Chl,
thereby inhibiting c-Met activity or treating a c-Met-related
disease. The drug may be a c-Metinhibitor or a therapeutic for
a c-Met-related disease.

In another embodiment, the present invention provides the
use of the specific anti-c-Met antibody in preparing a c-Met
inhibitor and/or a therapeutic for a c-Met-related disease,
applicable or administrable to a cell or a patient in which the
absence of Cbl or the presence of Cbl at a low level (the Cbl
concentration is expressed as a stain intensity of ‘=" or ‘+1”as
analyzed by immunohistochemical staining using an anti-Cbl
antibody) and/or in which a functional mutation is present on
a Cbl protein or a Cbl gene and/or in which a mutation is
present on a site of c-Met for interaction with Cbl or on a
region of a c-Met gene corresponding to the site of c-Met for
interaction with Cbl, with the proviso that LRIG1 is present in
the cell sample (wherein, for example, the level of LRIG1 in
the cell sample is expressed as a stain intensity of ‘+2” or ‘+3°
as analyzed by immunohistochemical staining using an anti-
LRIGT1 antibody), thereby inhibiting c-Met activity or treat-
ing a c-Met-related disease.

The term “c-Met-related disease™ refers to any disease
caused by the expression or overexpression of c-Met. Cancer
is representative of a c-Met-related disease. Examples of
cancer include squamous cell carcinoma, small cell lung can-
cer, non-small cell lung cancer, adenocarcinoma of the lung,
squamous cell carcinoma of the lung, peritoneal carcinoma,
dermal cancer, dermal or intraocular melanoma, rectal can-
cer, perianal cancer, esophageal cancer, small intestine can-
cer, endocrine gland cancer, parathyroid cancer, adrenal
gland cancer, soft tissue sarcoma, urethral cancer, chronic or
acute leukemia, lymphocyte lymphoma, hepatoma, stomach
cancer, pancreatic cancer, glioblastoma, cervical cancer, ova-
rian cancer, liver cancer, bladder cancer, hepatic tumor, breast
cancer, colon cancer, large intestine cancer, endometrial can-
cer, uterine cancet, salivary gland cancer, renal cancer, pros-
tate cancer, vulvar cancer, thyroid cancer, and head and neck
cancer, but are not limited thereto. Gestational diabetes also
falls within the scope of c-Met-related diseases.

The term “pharmaceutically effective amount” or “thera-
peutically effective amount” means a dosage of a particular
active agent, in this case the specific anti-c-Met antibody, to
exhibit a desired effect, for instance inhibiting (degrading)
c-Met, and preventing or treating c-Met-related diseases in a
subject in need thereof, and may vary depending on various
factors including a desired result, kinds of diseases or symp-
toms, the severity of illness, the route of administration, dos-
age forms, etc.

As described above, “c-Met” or “c-Met protein” is receptor
tyrosine kinase (RTK) which binds hepatocyte growth factor
(HGF). c-Met may be a c-Met protein from any species,
particularly a mammal, for instance, primates such as human
c-Met (e.g., NP_000236), or monkey c-Met (e.g., Macaca
mulatta, NP__001162100), or rodents such as mouse c-Met
(e.g.,NP_032617.2), ratc-Met (e.g., NP__113705.1), and the
like. The c-Met protein may include a polypeptide encoded
by the nucleotide sequence identified as GenBank Accession
Number NM__000245, a polypeptide having the amino acid
sequence identified as GenBank Accession Number
NP__000236 or extracellular domains thereof. The receptor
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tyrosine kinase c-Met participates in various mechanisms,
such as cancer development, metastasis, migration of cancer
cell, invasion of cancer cell, angiogenesis, and the like.

The antigen binding fragment of the anti-c-Met antibody
may refer to a fragment including an antigen binding region
of the anti-c-Met antibody, and be selected from the group
consisting of a complementarity determining region (CDR),
fragment including CDR and Fc region, scFv, (scFv)2, Fab,
Fab', and F(ab")2 of the anti-c-Met antibody.

The anti-c-Met antibody may also include a variant of the
antibody. The variant of the antibody may be any isotypes of
antibodies derived from human and other animals and/or one
including any Fc region of antibodies (e.g., IgA. IgD, IgE,
IgG (IgG1, 1gG2, 1gG3, or IgG4), IgM, and the like) derived
from human and other animals, having mutated hinge
wherein at least one amino acid is changed, deleted or added.
Unless stated otherwise, the anti-c-Met antibody may include
variants of the antibody as well as the antibody with no
variation.

Unless stated otherwise, the term “specific anti-c-Met anti-
body,” as used herein, is intended to mean an antibody or an
antigen-binding fragment. The specific anti-c-Met antibody
may recognize a specific region of c-Met, e.g., a specific
region of the SEMA domain, as an epitope. It may be any
antibody or an antigen-binding fragment that acts on c-Met to
induce c-Met intracellular internalization and degradation.

c-Met, a receptor for hepatocyte growth factor, may be
divided into three portions: extracellular, transmembrane,
and intracellular. The extracellular portion is composed of an
a-subunit and a p-subunit which are linked to each other
through a disulfide bond, and contains a SEMA domain
responsible for binding HGF, a PSI domain (plexin-sema-
phorins-integrin homology domain) and an IPT domain (im-
munoglobulin-like fold shared by plexins and transcriptional
factors domain). The SEMA domain of c-Met protein may
have the amino acid sequence of SEQ ID NO: 79, and is an
extracellular domain that functions to bind HGF. A specific
region of the SEMA domain, that is, a region having the
amino acid sequence of SEQ ID NO: 71, which corresponds
to arange from a.a. 106 to a.a. 124, is a loop region between
the second and the third propellers within the epitopes of the
SEMA domain. It acts as an epitope for the specific anti-c-
Met antibody of the present invention.

The term “epitope,” as used herein, refers to an antigenic
determinant, a part of an antigen recognized by an antibody.
In one embodiment, the epitope may be a region including 5
or more consecutive amino acid residues within the SEMA
domain (SEQ ID NO: 79) of c-Met protein, for instance, 5 to
19 consecutive amino acid residues corresponding to a range
from a.a. 106 to a.a. 124 within the SEMA domain (SEQ ID
NO: 79) of a c-Met protein. For example, the epitope may be
apolypeptidehaving 5 to 19 consecutive amino acids selected
from among partial combinations of the amino acid sequence
of SEQ ID NO: 71, with the amino sequence of SEQ ID NO:
73 (EEPSQ) serving as an essential element for the epitope.
For example, the epitope may be a polypeptide including the
amino acid sequence of SEQ ID NO: 71, SEQ ID NO: 72, or
SEQ ID NO: 73. As used herein, the term “consecutive amino
acid residues” refers to amino acid residues positioned con-
secutively in an amino acid sequence or three-dimensional
structure.

The epitope having the amino acid sequence of SEQ ID
NO: 72 corresponds to the outermost part of the loop between
the second and third propellers within the SEMA domain of a
c-Met protein, the epitope having the amino acid sequence of
SEQ ID NO: 73 is a site to which the antibody or an antigen-
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binding fragment according to one embodiment of the present
invention most specifically binds.

Thus, the specific anti-c-Met antibody may specifically
bind to an epitope which has 5 to 19 consecutive amino acids,
selected from among partial combinations of the amino acid
sequence of SEQ IDNO: 71, including SEQ ID NO: 73 as an
essential element. For example, the anti c-Met antibody may
specifically bind to an epitope including the amino acid
sequence of SEQ IDNO: 71, SEQIDNO: 72, or SEQID NO:
73.

In one embodiment, the specific anti-c-Met antibody may
be an antibody or an antigen-binding fragment which
includes:

a heavy chain variable region including the amino acid
sequence of at least one heavy chain complementarity deter-
mining region (CDR) selected from the group consisting of
CDR-H1 including the amino acid sequence of SEQ ID NO:
4; CDR-H2 including the amino acid sequence of SEQ ID
NO: 50r SEQ ID NO: 2, or including an amino acid sequence
of 8 to 19 consecutive amino acids including amino acid
residues from 3rd to 10th positions within the amino acid
sequence of SEQ ID NO: 2; and CDR-H3 including the amino
acid sequence of SEQ ID NO: 6 or SEQ ID NO: 85, or
including an amino acid sequence of 6 to 13 consecutive
amino acids including amino acid residues from 1st to 6th
positions within the amino acid sequence of SEQ ID NO: 85;
and

a light chain variable region including the amino acid
sequence of at least one light chain complementarity deter-
mining region (CDR) selected from the group consisting of
CDR-L1 including the amino acid sequence of SEQ ID NO:
7, CDR-L2 including the amino acid sequence of SEQ ID
NO: 8, and CDR-L3 including the amino acid sequence of
SEQID NO: 9 or SEQ ID NO: 86, or including an amino acid
sequence of 9 to 17 consecutive amino acids including amino
acid residues from 1st to 9th positions within the amino acid
sequence of SEQ ID NO: 89.

Herein, the amino acid sequences of SEQ ID NOS: 4 10 9
are respectively represented by following Formulas I to VI,
below:

Formula I
Xaa|-Xaa,-Tyr-Tyr-Met-Ser,

(SEQ ID NO: 4)

wherein Xaa, is absent or Pro or Ser, and Xaa, is Glu or
Asp,

Formula II (SEQ ID NO:
Arg-Asn-Xaaz-Xaa,-Asn-Gly-Xaas-Thr,

5)

wherein Xaa, is Asn or Lys, Xaa, is Ala or Val, and Xaa, is
Asn or Thr,

Formula III
(SEQ ID NO:
Asp-Asn-Trp-Leu-Xaas-Tyr,

6)

wherein Xaa, is Ser or Thr,

Formula IV (SEQ ID NO:
Lys-Ser-Ser-Xaa,;-Ser-Leu-Leu-Ala-Xaag-Gly-Asn-

7)

Xaag-Xaag-Asn-Tyr-Leu-Ala

wherein Xaa, is His, Arg, Gln, or Lys, Xaag is Ser or Trp,
Xaa, 1s His or Gln, and Xaa, 4 is Lys or Asn,
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Formula V {SEQ ID NO:
Trp-Xaa, -Ser-Xaa ,-Arg-Val-Xaa;

8)

wherein Xaa, | is Alaor Gly, Xaa, , is Thror Lys. and Xaa, 5
is Ser or Pro, and

Formula VI {SEQ ID NO:
Xaa ,-Gln-Ser-Tyr-Ser-Xaa,;-Pro-Xaa 4-Thr

9)

wherein Xaa, , is Gly, Ala, or Gln, Xaa, 5 is Arg, His, Ser,
Ala, Gly, or Lys, and Xaa, ¢ is Leu, Tyr, Phe, or Met.

In one embodiment, the CDR-H1 may have an amino acid
sequence selected from the group consisting of SEQ IDNOS:
1, 22, 23, and 24. The CDR-H2 may have an amino acid
sequence selected from the group consisting of SEQ IDNOS:
2,25, and 26. The CDR-H3 may have an amino acid sequence
selected from the group consisting of SEQ IDNOS: 3,27, 28,
and 85.

The CDR-L1 may have an amino acid sequence selected
from the group consisting of SEQ ID NOS: 10, 29,30, 31,32,
33, and 108. The CDR-L.2 may have an amino acid sequence
selected from the group consisting of SEQ ID NOS: 11, 34,
35, and 36. The CDR-L3 may have an amino acid sequence
selected from the group consisting of SEQ ID NOS: 12, 13,
14,15, 16,37, 86, and 89.

In another embodiment, the antibody or an antigen-binding
fragment of the present invention includes a heavy variable
region including a polypeptide (CDR-H1) having an amino
acid sequence selected from the group consisting of SEQ ID
NOS: 1, 22, 23, and 24, a polypeptide (CDR-H2) having an
amino acid sequence selected from the group consisting of
SEQ ID NOS: 2, 25, and 26, and a polypeptide (CDR-H3)
having an amino acid sequence selected from the group con-
sisting of SEQ ID NOS: 3, 27, 28, and 85; and a light variable
region including a polypeptide (CDR-L1) having an amino
acid sequence selected from the group consisting of SEQ ID
NOS: 10, 29,30, 31, 32,33 and 108, a polypeptide (CDR-L2)
having an amino acid sequence selected from the group con-
sisting of SEQ ID NOS: 11, 34, 35, and 36, and a polypeptide
(CDR-L3) having an amino acid sequence selected from the
group consisting of SEQ ID NOS 12, 13, 14, 15, 16, 37, 86,
and 89.

Animal-derived antibodies produced by immunizing non-
immune animals with a desired antigen generally invoke
immunogenicity when injected to humans for the purpose of
medical treatment, and thus chimeric antibodies have been
developed to inhibit such immunogenicity. Chimeric antibod-
ies are prepared by replacing constant regions of animal-
derived antibodies that cause an anti-isotype response with
constant regions of human antibodies by genetic engineering.
Chimeric antibodies are considerably improved in an anti-
isotype response compared to animal-derived antibodies, but
animal-derived amino acids still have variable regions, so that
chimeric antibodies have side effects with respect to a poten-
tial anti-idiotype response. Humanized antibodies are devel-
oped to reduce such side effects. Humanized antibodies are
produced by grafting complementarity determining regions
(CDR) which serve an important role in antigen binding in
variable regions of chimeric antibodies into a human antibody
framework.

The most important thing in CDR grafting to produce
humanized antibodies is choosing the optimized human anti-
bodies for accepting CDR of animal-derived antibodies. Anti-
body databases, analysis of a crystal structure, and technol-
ogy for molecule modeling are used. However, even when the
CDRs of animal-derived antibodies are grafted to the most
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optimized human antibody framework, amino acids posi-
tioned in a framework of the animal-derived CDRs affecting
antigen binding are present. Therefore, in many cases, anti-
gen binding affinity is not maintained, and thus application of
additional antibody engineering technology for recovering
the antigen binding affinity is necessary.

The anti-c-Met antibodies may be mouse-derived antibod-
ies, mouse-human chimeric antibodies, humanized antibod-
ies, or human antibodies. The antibodies or antigen-binding
fragments thereof may be isolated from a living body.

The antibody may be a monoclonal antibody. The mono-
clonalantibody may be produced from a hybridoma of Acces-
sion No. KCLRF-BP-00220 deposited on Oct. 6, 2009, at the
Korean Cell Line Research Foundation located at the Cancer
Research Institute, Seoul National University College of
Medicine, 28 Yongon-gong, Chongno-Gu, Seoul, 110-744,
Korea.

An intact antibody includes two full-length light chains
and two full-length heavy chains, in which each light chain is
linked to a heavy chain by disulfide bonds. The antibody has
a heavy chain constant region and a light chain constant
region. The heavy chain constant region is of a gamma (y), mu
(1), alpha (o), delta (8), or epsilon (€) type, which may be
further categorized as gamma 1 (y1), gamma 2 (y2), gamma 3
(v3), gamma 4 (y4), alpha 1 (a1), or alpha 2 (a2). The light
chain constant region is of either a kappa (x) or lambda (3)
type.

As used herein, the term “heavy chain” refers to full-length
heavy chain, and fragments thereof, including a variable
region VH that includes amino acid sequences sufficient to
provide specificity to antigens, and three constant regions,
CH1, CH2, and CH3, and a hinge. The term “light chain”
refers to a full-length light chain and fragments thereof,
including a variable region VL that includes amino acid
sequences sufficient to provide specificity to antigens, and a
constant region CL.

The term “complementarity determining region (CDR)”
refers to an amino acid sequence found in a hyper variable
region of a heavy chain or a light chain of immunoglobulin.
The heavy and light chains may respectively include three
CDRs (CDRHI1, CDRH2, and CDRH3; and CDRLI,
CDRL2, and CDRL3). The CDR may provide contact resi-
dues that play an important role in the binding of antibodies to
antigens or epitopes. The terms “specifically binding” or
“specifically recognized” is well known to one of ordinary
skill in the art, and indicates that an antibody and an antigen
specifically interact with each other to lead to an immuno-
logical activity.

In one embodiment, the antibody may be an antigen-bind-
ing fragment selected from the group consisting of scFv,
(scFv)2, Fab, Fab', and F(ab')2.

The term “antigen-binding fragment” used herein refers to
fragments of an intact immunoglobulin including portions of
a polypeptide including antigen-binding regions having the
ability to specifically bind to the antigen. For example, the
antigen-binding fragment may be scFv, (scFv)2, Fab, Fab', or
F(ab")2, but is not limited thereto. Among the antigen-binding
fragments, Fab that includes light chain and heavy chain
variable regions, a light chain constant region, and a first
heavy chain constant region CH1, has one antigen-binding
site.

The Fab' fragment is different from the Fab fragment, in
that Fab' includes a hinge region with at least one cysteine
residue at the C-terminal of CHI.

The F(ab")2 antibody is formed through disulfide bridging
of the cysteine residues in the hinge region of the Fab' frag-
ment. Fv is the smallest antibody fragment with only a heavy
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chain variable region and a light chain variable region.
Recombination techniques of generating the Fv fragment are
widely known in the art.

Two-chain Fv includes a heavy chain variable region and a
light chain region which are linked by a non-covalent bond.
Single-chain Fv generally includes a heavy chain variable
region and a light chain variable region which are linked by a
covalent bond via a peptide linker or linked at the C-terminals
to have a dimer structure like the two-chain Fv. The antigen-
binding fragments may be attainable using protease (for
example, the Fab fragment may be obtained by restricted
cleavage of a whole antibody with papain, and the F(ab')2
fragment may be obtained by cleavage with pepsin), or may
be prepared by using a genetic recombination technique.

The term “hinge region,” as used herein, refers to a region
between CH1 and CH2 domains within the heavy chain of an
antibody which functions to provide flexibility for the anti-
gen-binding site.

When an animal antibody undergoes a chimerization pro-
cess, the IgG1 hinge of animal origin is replaced with a human
IgG1 hinge while the disulfide bridges between two heavy
chains are reduced from three to two in number. In addition,
an animal-derived IgG1 hinge is shorter than a human IgG1
hinge. Accordingly, the rigidity of the hinge is changed. Thus,
a modification of the hinge region may bring about an
improvement in the antigen binding efficiency of the human-
ized antibody. The modification of the hinge region through
amino acid deletion, addition, or substitution is well-known
to those skilled in the art.

In one embodiment, the specific anti-c-Met antibody or an
antigen-binding fragment thereof may be modified by the
deletion, addition, or substitution of at least one amino acid
residue on the amino acid sequence of the hinge region so that
it exhibits enhanced antigen-binding efficiency. For example,
the antibody may include a hinge region having the amino
acid sequence of SEQID NO: 100, 101, 102, 103, 104, or 105.
Preferably, the hinge region has the amino acid sequence of
SEQ ID NO: 100 or 101.

In one embodiment of the specific anti-c-Met antibody or
an antigen-binding fragment, the variable domain of the
heavy chain includes the amino acid sequence of SEQ ID NO:
17,74,87,90, 91, 92, 93, or 94 and the variable domain of the
light chain includes the amino acid sequence of SEQ ID NO:
18,19, 20,21, 75, 88, 95, 96, 97, 98, 99 or 109.

In one embodiment, the specific anti-c-Met antibody is a
monoclonal antibody, produced by the hybridoma cell line
deposited with Accession No. KCLRF-BP-00220, binding
specifically to the extracellular region of c-Met protein (refer
to Korean Patent Publication No. 2011-0017698, the disclo-
sure of which is incorporated in its entirety herein by refer-
ence).

The specific anti-c-Met antibody may include all the anti-
bodies defined in Korean Patent Publication No. 2011-
0017698, which is incorporated herein by reference.

By way of further example, the anti-c-Met antibody or
antibody fragment may include a heavy chain including the
amino acid sequence of SEQ ID NO: 62 (wherein the amino
acid sequence from 1stto 17th positions is a signal peptide) or
the amino acid sequence from 18th to 462nd positions of SEQ
ID NO: 62 and a light chain including the amino acid
sequence of SEQ ID NO: 68 (wherein the amino acid
sequence from 1st to 20th positions is a signal peptide) or the
amino acid sequence from 21st to 240th positions of SEQ ID
NO: 68; or a heavy chain including the amino acid sequence
of SEQ ID NO: 64 (wherein the amino acid sequence from 1st
to 17th positions is a signal peptide) or the amino acid
sequence from 18th to 461st positions of SEQ ID NO: 64 and
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a light chain including the amino acid sequence of SEQ ID
NO: 68 or the amino acid sequence from 21st to 240th of SEQ
ID NO: 68; or a heavy chain including the amino acid
sequence of SEQ ID NO: 66 (wherein the amino acid
sequence from 1stto 17th positions is a signal peptide) or the
amino acid sequence from 18th to 460th positions of SEQ ID
NO: 66 and a light chain including the amino acid sequence of
SEQ ID NO: 68 or the amino acid sequence from 21st to
240th of SEQ ID NO: 68.

Additional examples of anti-c-Met antibodies include
those in which the anti-c-Met antibody includes a heavy chain
including the amino acid sequence of SEQ ID NO: 62 or the
amino acid sequence from 18th to 462nd positions of SEQ ID
NO: 62 and a light chain including the amino acid sequence of
SEQ ID NO: 70 (wherein the amino acid sequence from 1st to
20th positions is a signal peptide) or the amino acid sequence
from 21st to 240th positions of SEQ ID NO: 70; a heavy chain
including the amino acid sequence of SEQ ID NO: 64 or the
amino acid sequence from 18th to 461st positions of SEQ ID
NO: 64 and a light chain including the amino acid sequence of
SEQ ID NO: 70 or the amino acid sequence from 21st to
240th positions of SEQID NO: 70; or a heavy chain including
the amino acid sequence of SEQ ID NO: 66 or the amino acid
sequence from 18th to 460th of SEQ ID NO: 66 and a light
chain including the amino acid sequence of SEQID NO: 70 or
the amino acid sequence from 21st to 240th positions of SEQ
ID NO: 70.

In still other examples, the anti-c-Met antibody may
include a heavy chain including the amino acid sequence of
SEQ ID NO: 62 or the amino acid sequence from 18th to
462nd positions of SEQ ID NO: 62 and alight chain including
the amino acid sequence of SEQ ID NO: 110; a heavy chain
including the amino acid sequence of SEQ ID NO: 64 or the
amino acid sequence from 18th to 461st positions of SEQ ID
NO: 64 and a light chain including the amino acid sequence of
SEQ ID NO: 110; or a heavy chain including the amino acid
sequence of SEQ ID NO: 66 or the amino acid sequence from
18th to 460th positions of SEQ ID NO: 66 and a light chain
including the amino acid sequence of SEQ ID NO: 110.

In an embodiment, the anti-c-Met antibody may include a
heavy chain including the amino acid sequence from 18th to
460th positions of SEQ ID NO: 66 and a light chain including
the amino acid sequence from 21st to 240th positions of SEQ
ID NO: 68; or a heavy chain including the amino acid
sequence from 18th to 460th positions of SEQ ID NO: 66 and
a light chain including the amino acid sequence of SEQ ID
NO: 110.

The specific anti-c-Met or the antigen-binding fragment
thereof according to the present invention may be used in a
pharmaceutical composition. Accordingly, a pharmaceutical
composition including a pharmaceutically effective amount
of the specific anti-c-Met or the antigen-binding fragment
thereof, optionally together with a pharmaceutically accept-
able vehicle, a diluent, and/or an excipient, form yet another
aspect of the present invention.

So long as it is usually used in drug formulations, any
pharmaceutically acceptable vehicle may be contained in the
pharmaceutical composition including the anti-c-Met anti-
body according to the present invention. Examples of the
pharmaceutically acceptable vehicle available for the phar-
maceutical composition of the present invention include lac-
tose, dextrose, sucrose, sorbitol, mannitol, starch, acacia
gum, calcium phosphate, alginate, gelatin, calcium silicate,
microcrystalline cellulose, polyvinyl pyrrolidone, cellulose,
water, syrup, methyl cellulose, methyl hydroxybenzoate, pro-
pylhydroxybenzoate, talc, magnesium stearate, and mineral
oil, but are not limited thereto. The pharmaceutical composi-
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tion may further include an additive selected from the group
consisting of a diluent, an excipient, a lubricant, a wetting
agent, a sweetener, a flavorant, an emulsifier, a suspending
agent, a preservative, and a combination thereof.

The specific anti-c-Met or the pharmaceutical composition
including a pharmaceutically effective amount thereof may
be administered orally or parenterally. For parenteral admin-
istration, the administration may be catried out via intrave-
nous, subcutaneous, intramuscular, intraperitoneal, intrader-
mal, local, intranasal, intrapulmonary, and intrarectal routes,
but is not limited thereto. For oral administration, however,
the pharmaceutical composition is preferably coated or for-
mulated to protect the active ingredient from being degraded
in the stomach because the peptides are digested by pepsin. In
addition, the administration may be performed with the aid of
aninstrument adapted for delivering the pharmaceutical com-
position to target cells.

The effective amount may vary depending on various fac-
tors including the type of formulation, the patient’s age,
weight, and sex, the severity of the disorder being treated,
diet, the time of administration, the route of administration,
the rate of excretion, and sensitivity. For example, the com-
position of the present invention may be administered at a
single dose raging from about 0.001 mg to about 100 mg for
adults, for example, from about 0.001 mg to about 0.1 mg,
from about 0.1 mg to about 1 mg, from about 1 mg to about 10
mg, or from about 10 mg to about 100 mg.

According to a method that is well known to those skilled
in the art, the anti-c-Met antibody or the pharmaceutical
composition of the present invention may be formulated,
together with pharmaceutically acceptable carriers and/or
excipients, into unit dose forms, or may be included within a
multiple dose package. In this context, the pharmaceutical
composition may be formulated into solutions in oil or aque-
ous media, suspensions, syrup, emulsions, elixirs, powders,
granules, tablets, or capsules, and may further include a dis-
persant or a stabilizer.

The anti-c-Met antibody or the pharmaceutical composi-
tion of the present invention may be administered alone or in
combination with other therapeutics. In this case, they are
administered sequentially or simultaneously together with
conventional therapeutics.

The composition including an antibody or an antigen-bind-
ing fragment can be formulated into immunoliposomes.
Liposomes including an antibody may be prepared using
methods that are well-known in the art. The immunolipo-
somes may be produced from a lipid composition including
phosphatidylcholine, cholesterol, and PEGylated phosphati-
dylethanolamine by reverse-phase evaporation. To quote an
example, Fab' may be conjugated to liposomes by disulfide
reformation. The liposome may further contain an anticancer
agent such as doxorubicin.

In one embodiment, the antibody may act as an antagonist
of c-Met protein.

Asused herein, the term “antagonist” is intended to encom-
pass all molecules that at least partially block, suppress, or
neutralize at least one of the biological activities of a target
(e.g., c-Met). By way of example, an “antagonist” antibody
means an antibody that represents suppression or inhibition
against the biological activity of the antigen to which the
antibody binds (e.g., c-Met). An antagonist may function to
reduce ligand-induced receptor phosphorylation or to inca-
pacitate or kill cells which have been activated by ligands.
Also, an antagonist may completely interfere with receptor-
ligand interaction or substantially reduce the interaction by
changing the three-dimensional structure of the receptor or by
down regulation.
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The present invention may expand the choice of applica-
tion of the specific anti-c-Met antibody. That is, the present
invention may expand the choice of application of an anti-c-
Met antibody by identifying the cells (cancer cells) on which
preexisting anti-c-Met antibodies cannot induce c-Met deg-
radation due to a quantitative reduction in Cbl or a mutation
on Chl or c-Met, or patients with the cells, thereby effectively
treating c-Met-related diseases through a Chl-independent
c-Met degradation mechanism. Accordingly, the present
invention enables a tailored treatment pertinent to patients of
c-Met-related diseases.

Further, anticancer agents based on Cbl-mediated mecha-
nisms may exhibit the adverse effect of c-Met activation,
whereas the Cbl-independent mechanism, as suggested in the
present invention, allows for targeting c-Met, whether acti-
vated or not, thus reducing the adverse effects attributable to
the agonism.

In addition, the present invention may identify a subject
suitable for application of the specific anti-c-Met antibody by
use of a very small amount of proteins or RNA, thus enjoying
advantages in terms of'the cost, time, and efficacy of antican-
cer therapy.

The present invention pertains to a specific anti-c-Met anti-
body which may be applied to subjects showing c-Met deg-
radation independent of or partially dependent on Cbl. Con-
ventional therapeutics, which induce c-Met degradation in a
Cbl-dependent manner, cannot work at all when c-Met is
abnormally up-regulated due to a problem with Cbl. How-
ever, the specific anti-c-Met antibody of the present invention
may be used to treat c-Met-related diseases even upon the
up-regulation of c-Met due to Cbl mutation. Accordingly, it is
necessary to molecularly diagnose a patient population which
does not allow Cbl to bind to c-Met or to function normally in
order to apply the specific anti-c-Met antibody thereto.

Due to its ability to induce Chl-independent c-Met degra-
dation, the specific anti-c-Met antibody may be applied to a
variety of cancers irrespective of the presence or absence or
mutation of Cbl. Accordingly, provided herein is a method of
treating cancer characterized by low or absent Cbl expression
or by a mutation in Cbl or c-Met that inhibits interaction
between Cbl and c-Met, or a cancer resistant to treatment with
EGFR-targeted therapy in a subject, the method comprising
administering an antibody or antigen-binding fragment
thereof that specifically binds to an epitope within a SEMA
domain of a c-Met protein to the subject. The cancer may be
further characterized by the the presence of LRIG1. The
method may, therefore, also include steps of (i) determining
that expression of Cbl in a cell or sample or the cancer from
the subject is low, or detecting a mutation in Cbl or c-Met that
inhibits interaction between Cbl and c-Met, and/or (ii) detect-
ing or otherwise confirming the presence of LRIG1 inacell or
sample of the cancer from the subject. All other aspects of this
method are as described with respect to other methods pro-
vided herein.

Because preexisting anti-c-Met antibodies induce c-Met
degradation only in a Cbl enzyme (E3 ligase)-dependent
manner, they cannot exert anticancer activity in the case of
abnormal Cbl. An experiment showed that the lung cancer
cell line EBC-1 expressed a very low level of Cbl, compared
to H4441, which is a different lung cancer cell line (refer to
FIG. 2C). EBC-1 cells were, thus, observed to abnormally
increase in c-Met protein level because of the lack of Cbl-
mediated c-Met degradation. As demonstrated by an experi-
ment (refer to FIG. 2E), the specific anti-c-Met antibody,
which is able to target c-Met in a Chl-independent manner,
inhibited the growth of the lung cancer cell line EBC-1 in a
dose-dependent manner, whereas the preexisting antibody
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5D35 promoted the cell growth. In addition, the stomach can-
cer cell line HS746T in which c-Met is truncated at a site for
interaction with Cbl was observed to die upon treatment with
the specific anti-c-Met antibody, but proliferated in the pres-
ence of 5D5 9 (refer to FIG. 3E).

When cancer cells are further proliferated as Cbl does not
work in c-Met degradation, cancer progression continues if
the cell death program does not work. In order to demonstrate
that the anticancer effect of the specific anti-c-Met antibody is
due to its ability to down-regulate c-Met irrespective of the
presence or absence of Cbl, an apoptosis experiment was
carried out. The specific anti-c-Met antibody of the present
invention was found to induce the lung cancer cell line EBC-1
to undergo apoptosis in a dose-dependent manner, whereas
the preexisting anti-c-Met antibody 5D35 cannot at all (refer to
FIG. 3G).

The anticancer effect of the specific anti-c-Met antibody
irrespective of Cbl was also demonstrated in the condition
where Cbl was down-regulated with siRNA or was function-
ally inhibited by an inhibitor.

Transfection with siRNA causes the cancer cell line to
decrease in intracellular protein as well as RNA level of Cbl.
Thus, if the anticancer effect of an anti-c-Met antibody is
monitored in cancer cells transfected with or without siRNA
of Cbl, the dependency of the antibody on Cbl may be
obtained. The anticancer effect of the specific anti-c-Met
antibody was almost not changed in light of c-Met degrada-
tion whereas 5D35, dependent on Cbl, did not reduce the level
of c-Met in Cbl-knockdown animals (refer to FIG. 3C).

MG132 is an inhibitor which reduces the degradation of
ubiquitin-conjugated proteins through the proteasome path-
way. E3 ligases including Cbl function to degrade proteins
only through the proteasome pathway. Even after treatment
with MG132, the specific anti-c-Met antibody was found to
decrease the level of c-Met in cancer cells (refer to FIG. 3D),
which demonstrates the independency of the specific anti-c-
Met antibody on Chl.

In addition, the adverse effects caused by preexisting anti-
bodies were not detected with the specific anti-c-Met anti-
body of the present invention. 5D5, a preexisting anti-c-Met
antibody, induces the activation of c-Met (phosphorylation at
C-terminus Y1234 or Y1235). Thus, the phosphorylation of
Akt and Erk oncogenes downstream of c-Met activation takes
place, causing the adverse effect of the drug (agonism). Phos-
phorylated Akt and phosphorylated Erk are known as markers
for determining agonism. In the lung cancer cell line NCI-
H441 and the kidney cancer cell line Caki-1, adverse effects
were significantly detected after the application of 5D5 to the
cells, but little or not at all after the application of the specific
anti-c-Met antibody, as measured for the agonism marker
(refer to FIG. 1B). This data indicates that an anti-c-Met
antibody which targets c-Met in a Cbl-independent manner
exhibits improved anticancer effects with a reduction in side
effects.

Further, a mouse tumor xenograft experiment and a cell
migration assay demonstrated the independency of the spe-
cific anti-c-Met antibody of the present invention on Chl in
stomach and lung cancer cell lines (refer to Example 5,
below). The anticancer effect of the specific anti-c-Met anti-
body was observed in vivo using a tumor xenograft experi-
ment in which nude mice were subcutaneously transplanted
with cancer cells and treated with drugs. In tumor xenograft
experiments with mice transplanted with the lung cancer cell
line EBC-1, which is low in intracellular Cbl level, or the
stomach cancer cell line HS746T, which has a mutation on the
site of c-Met for interaction with Cbl, SDS5 did not suppress
cancer progression without a difference from the control.
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However, the specific anti-c-Met antibody was found to have
an effective anticancer mechanism in vivo thanks to its inde-
pendency on Cbl, as measured by the tumor xenograft experi-
ment (refer to FIGS. 5C and 5D).

With the advance of cancer progression, cancer cells
acquire the ability to migrate along blood vessels, which
results in cancer metastasis. A cell migration assay is an
experiment by which the ability of cells to migrate may be
observed in vitro. The specific anti-c-Met antibody was found
to suppress the migration of cancer cells, but the preexisting
antibody 5D5 did not, as measured by a cell migration assay
using the lung cancer cell line EBC-1 and the stomach cancer
cell line HS746T in both of which Cbl independency may be
proven (refer to FIGS. 5A and 5B).

One or more embodiments of the present invention will
now be described in further detail with reference to the fol-
lowing Examples. However, these examples are for the illus-
trative purposes only and are not intended to limit the scope of
the invention.

Reference Example 1
Construction of Anti-c-Met Antibody

1.1. Production of “AbF46”, a Mouse Antibody to c-Met

1.1.1. Immunization of Mouse

To obtain immunized mice necessary for the development
of a hybridoma cell line, each of five BALB/c mice (Japan
SLC, Inc.), 4 to 6 weeks old, was intraperitoneally injected
with a mixture of 100 pg of human c-Met/Fc fusion protein
(R&D Systems) and one volume of complete Freund’s adju-
vant. Two weeks after the injection, second intraperitoneal
injection was conducted on the same mice with a mixture of
50 pg of human c-Met/Fe protein and one volume of incom-
plete Freund’s adjuvant. One week after the second immuni-
zation, the immune response was finally boosted. Three days
later, blood was taken from the tail and the sera were Yioco
diluted in PBS and used to examine a titer of antibody to
c-Met by ELISA. Mice found to have a sufficient antibody
titer were selected for use in the cell fusion process.

1.1.2. Cell Fusion and Production of Hybridoma

Three days before cell fusion, BALB/c mice (Japan SLC,
Inc.) were immunized with an intraperitoneal injection of a
mixture of 50 pg of human c-Met/Fc fusion protein and one
volume of PBS. The immunized mice were anesthetized
before excising the spleen from the left half of the body. The
spleen was meshed to separate splenocytes which were then
suspended in a culture medium (DMEM, GIBCO, Invitro-
gen). The cell suspension was centrifuged to recover the cell
layer. The splenocytes thus obtained (1x10° cells) were
mixed with myeloma cells (Sp2/0) (1x10° cells), followed by
spinning to give a cell pellet. The cell pellet was slowly
suspended, treated with 45% polyethylene glycol (PEG) (1
mL) in DMEM for 1 min at 37° C., and supplemented with 1
ml of DMEM. To the cells was added 10 mL of DMEM over
10 min, after which incubation was conducted in water at 37°
C. for 5 min. Then the cell volume was adjusted to 50 mL
before centrifugation. The cell pellet thus formed was resus-
pended at a density of 1~2x10° cells'mL in a selection
medium (HAT medium) and 0.1 mL of the cell suspension
was allocated to each well of 96-well plates which were then
incubated at 37° C. in a CO, incubator to establish a hybri-
doma cell population.

1.13. Selection of Hybridoma Cells Producing Mono-
clonal Antibodies to c-Met Protein

From the hybridoma cell population established in Refer-
ence Example 1.1.2, hybridoma cells which showed a specific
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response to c-Met protein were screened by ELISA using
human c-Met/Fc fusion protein and human Fc protein as
antigens.

Human ¢-Met/Fc¢ fusion protein was seeded in an amount
of 50 ulL (2 pg/mL)/well to microtiter plates and allowed to
adhere to the surface of each well. The antibody that remained
unbound was removed by washing. For use in selecting the
antibodies that do not bind c-Met but recognize Fc, human Fc
protein was attached to the plate surface in the same manner.

The hybridoma cell culture obtained in Reference Example
1.1.2 was added in an amount of 50 pl to each well of the
plates and incubated for 1 hour. The cells remaining unre-
acted were washed out with a sufficient amount of Tris-buff-
ered saline and Tween 20 (TBST). Goat anti-mouse IgG-
horseradish peroxidase (HRP) was added to the plates and
incubated for 1 hour at room temperature. The plates were
washed with a sufficient amount of TBST, followed by react-
ing the peroxidase with a substrate (OPD). Absorbance at 450
nm was measured on an ELISA reader.

Like this, hybridoma cell lines which secrete antibodies
that specifically and strongly bind to human c-Met but not
human Fc were selected repeatedly. From the hybridoma cell
lines obtained by repeated selection, a single clone producing
amonoclonal antibody was finally separated by limiting dilu-
tion. The single clone of the hybridoma cell line producing the
monoclonal antibody was deposited with the Korean Cell
Line Research Foundation, an international depository
authority located at 28 Yongon-gong, Chongno-Gu, Seoul,
Korea, on Oct. 6, 2009, with Accession No. KCLRF-BP-
00220 according to the Budapest Treaty (refer to Korean
Patent Laid-Open Publication No. 2011-0047698).

1.1.4. Production and Purification of Monoclonal Anti-
body

The hybridoma cell line obtained in Reference Example
1.1.3 was cultured in a serum-free medium, and the mono-
clonal antibody were produced and purified from the cell
culture.

First, the hybridoma cells cultured in 50 mL of a medium
(DMEM) supplemented with 10% (v/v) FBS were centri-
fuged and the cell pellet was washed twice or more with 20
mL of PBS to remove the FBS therefrom. Then, the cells were
resuspended in 50 mL of DMEM and incubated for 3 days at
37° C.in a CO2 incubator.

After the cells were removed by centrifugation, the super-
natant was stored at 4° C. before use or immediately used for
the separation and purification of the antibody. An AKTA
system (GE Healthcare) equipped with an affinity column
(Protein G agarose column; Pharmacia, USA) was used to
purify the antibody from 50 to 300 mL of the supernatant,
followed by concentration with an filter (Amicon). The anti-
body in PBS was stored before use in the following examples.

1.2. Construction of chAbF46, a Chimeric Antibody to
c-Met

A mouse antibody is apt to elicit immunogenicity in
humans. To solve this problem, chAbF46, a chimeric anti-
body, was constructed from the mice antibody AbF46 pro-
duced in Example 1 by replacing the constant region, but not
the variable region responsible for antibody specificity, with
an amino sequence of human IgG1 antibody.

In this regard, a gene was designed to include the nucle-
otide sequence of “EcoRI-signal sequence-VH-Nhel-CH-
TGA-Xhol” (SEQ ID NO: 38) for a heavy chain and the
nucleotide sequence of “EcoRI-signal sequence-VL-BsiWI-
CL-TGA-XhoI” (SEQ ID NO: 39) for alight chain and syn-
thesized. Then, a DNA fragment having the heavy chain
nucleotide sequence (SEQ ID NO: 38) and a DNA fragment
having the light chain nucleotide sequence (SEQ ID NO: 39)
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were digested with EcoRI (NEB, R0101S) and XhoI (NEB,
R0146S) before cloning into a pOptiVECTM-TOPO TA
Cloning Kit enclosed in an OptiCHOTM Antibody Express
Kit (Cat no. 12762-019, Invitrogen), and a pcDNATM3.3-
TOPO TA Cloning Kit (Cat no. 8300-01), respectively.

Each of the vectors thus constructed was amplified with the
aid of a Qiagen Maxiprep kit (Cat no. 12662). The vectors
which respectively carried the heavy chain and the light chain
were co-transfected at a ratio of 4:1 (80 pg:20 ug) into 293T
cells (2.5x107). The transfection into 293T cells (2.5x107)
was performed in the presence of 360 ul, of 2M CaCl2.

Afterwards, the cells were incubated in DMEM supple-
mented with 10% (v/v) FBS for 5 hours at 37° C. under a 5%
CO2 condition and then in FBS-free DMEM for 48 hours at
37° C. under a 5% CO2 condition.

After centrifugation, the supernatant was applied to AKTA
prime (GE Healthcare) to purify the antibody. In this regard,
100 mL of the supernatant was loaded at a flow rate of §
ml./min to AKTA Prime equipped with a Protein A column
(GE healthcare, 17-0405-03), followed by elution with an
IgG elution buffer (Thermo Scientific, 21004). The buffer
was exchanged with PBS to purify a chimeric antibody
AbF46 (hereinafter referred to as “chAbF46”).

1.3. Construction of Humanized Antibody huAbF46 from
Chimeric Antibody chAbF46

1.3.1. Heavy Chain Humanization

To design two domains H1-heavy and H3-heavy, human
germline genes which share the highest homology with the
VH gene of the mouse antibody AbF46 purified in Reference
Example 1.2 were analyzed. An Ig BLAST result revealed
that VH3-71 has a homology of 83% at the amino acid level.
CDR-H1, CDR-H2, and CDR-H3 of the mouse antibody
AbF46 were defined according to Kabat numbering. A design
was made to introduce the CDR of the mouse antibody AbF46
into the framework of VH3-71. Hereupon, back mutations to
the amino acid sequence of the mouse AbF46 were conducted
at positions 30 (S—=T), 48 (V—=L), 73 (D—N), and 78
(T—L). Then, H1 was further mutated at positions 83 (R—K)
and 84 (A—T) to finally establish H1-heavy (SEQ ID NO:
40) and H3-heavy (SEQ ID NO: 41).

For use in designing H4-heavy, human antibody frame-
works were analyzed by a search for BLAST. The result
revealed that the VH3 subtype, known to be most stable, is
very similar in framework and sequence to the mouse anti-
body AbF46. CDR-H1, CDR-H2, and CDR-H3 of the mouse
antibody AbF46 were defined according to Kabat numbering
and introduced into the VH3 subtype to construct H4-heavy
(SEQID NO: 42).

1.3.2. Light Chain Humanization

To design two domains H1-light (SEQ ID NO: 43) and
H2-light (SEQ ID NO: 44), human germline genes which
share the highest homology with the VH gene of the mouse
antibody AbF46 were analyzed. An Ig BLAST search result
revealed that VK4-1 has ahomology of 75% at the amino acid
level. CDR-L1, CDR-1.2, and CDR-L3 of the mouse antibody
AbF46 were defined according to Kabat numbering. A design
was made to introduce the CDR of the mouse antibody AbF46
into the framework of VK4-1. Hereupon, back mutations to
the amino acid sequence of the mouse AbF46 were conducted
at positions 36 (Y—H), 46 (L—M), and 49 (Y —=I). Only one
back mutation was conducted at position 49 (Y—I) on
H2-light.

To design H3-light (SEQ ID NO: 45), human germline
genes which share the highest homology with the VL gene of
the mouse antibody AbF46 were analyzed by a search for
BLAST. As a result, VK2-40 was selected as well. VL and
VK2-40 of the mouse antibody AbF46 were found to have a
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homology of 61% at an amino acid level. CDR-L1, CDR-L.2,
and CDR-L3 of the mouse antibody were defined according
to Kabat numbering and introduced into the framework of
VK4-1. Back mutations were conducted at positions 36
(Y—=H), 46 (L—=M), and 49 (Y—I) on H3-light.

For use in designing H4-light (SEQ ID NO: 46), human
antibody frameworks were analyzed. A blast search revealed
that the Vk1 subtype, known to be the most stable, is very
similar in framework and sequence to the mouse antibody
AbF46. CDR-L1, CDR-L2, and CDR-L3 of the mouse anti-
body AbF46 were defined according to Kabat numbering and
introduced into the Vk1 subtype. Hereupon, back mutations
were conducted at positions 36 (Y—=H), 46 (L—M), and 49
(Y—I) on H4-light.

Thereafter, DNA fragments having the heavy chain nucle-
otide sequences (H1-heavy; SEQID NO: 47, H3-heavy; SEQ
1D NO: 48, H4-heavy; SEQ ID NO: 49) and DNA fragments
having the light chain nucleotide sequences (H1-light; SEQ
ID NO: 50, H2-light; SEQ ID NO: 51, H3-light; SEQ ID NO:
52, H4-light; SEQ ID NO: 53) were digested with EcoRI
(NEB, R0101S) and Xhol (NEB, R0146S) before cloning
into a pOptiVECTM-TOPO TA Cloning Kit enclosed in an
OptiCHOTM Antibody Express Kit (Cat no. 12762-019,
Invitrogen) and a pcDNATM3.3-TOPO TA Cloning Kit (Cat
no. 8300-01), respectively, so as to construct recombinant
vectors for expressing a humanized antibody.

Each of the recombinant vectors was amplified using
Qiagen Maxiprep kit (Cat no. 12662). The vectors which
respectively carried the heavy chain and the light chain were
co-transfected at a ratio of 4:1 (80 pg:20 ug) into 293T cells
(2.5%107). The transfection into 293T cells (2.5%107) was
performed in the presence of 360 ul, of 2M CaCl2. After-
wards, the cells wereincubated in DMEM supplemented with
10% (v/v) FBS for 5 hours at 37° C. under a 5% CO2 condi-
tion, and then in FBS-free DMEM for 48 hours at 37° C.
under a 5% CO2 condition.

After centrifugation, the supernatant were applied to
AKTA prime (GE Healthcare) to purify the antibody. In this
regard, 100 mL of the supernatant was loaded at a flow rate of
5 ml/min to AKTA Prime equipped with a Protein A column
(GE healthcare, 17-0405-03), followed by elution with an
IgG elution buffer (Thermo Scientific, 21004). The buffer
was exchanged with PBS to purify a humanized antibody
AbF46 (hereinafter referred to as “huAbF46”). The human-
ized antibody huAbF46 used in the following examples
included a combination of H4-heavy (SEQ ID NO: 42) and
H4-light (SEQ ID NO: 46).

1.4. Construction of scFV Library of huAbF46 Antibody

For use in constructing an scFv of the huAbF46 antibody
from the heavy and light chain variable regions of the
huAbF46 antibody, a gene was designed to have the structure
of “VH-linker-VL” for each of the heavy and the light chain
variable region, with the linker having the amino acid
sequence “GLGGLGGGGSGGGGSGGSSGVGS” (SEQ ID
NO: 54). A polynucleotide sequence (SEQ IDNO: 55) coding
for the designed scFv of huAbF46 was synthesized in Bioneer
and an expression vector for the polynucleotide had the nucle-
otide sequence of SEQ ID NO: 56.

After expression, the product was found to exhibit speci-
ficity to c-Met.

1.5. Construction of Library Genes for Affinity Maturation

1.5.1. Selection of Target CDR and Synthesis of Primer

The affinity maturation of huAbF46 was achieved. First,
six complementary determining regions (CDRs) were
defined according to Kabat numbering. The CDRs are given
in Table 1, below.
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TABLE 1
CDR Amino Acid Sequence
CDR-H1 DYYMS (SEQ ID NO: 1)
CDR-H2 FIRNKANGYTTEYSASVKG (SEQ ID NO: 2)
CDR-H3 DNWFAY (SEQ ID NO: 3)
CDR-L1 KSSQSLLASGNQNNYLA (SEQ ID NO: 10)
CDR-L2 WASTRVS (SEQ ID NO: 11)
CDR-L3 QQSYSAPLT (SEQ ID NO: 12)

For use in the introduction of random sequences into the
CDRs of the antibody, primers were designed as follows.
Conventionally, N codons were utilized to introduce bases at
the same ratio (25% A, 25% G, 25% C, 25% T) into desired
sites of mutation. In this experiment, the introduction of ran-
dom bases into the CDRs of huAbF46 was conducted in such
a manner that, of the three nucleotides per codon in the
wild-type polynucleotide encoding each CDR, the first and
second nucleotides conserved over 85% of the entire
sequence while the other three nucleotides were introduced at
the same percentage (each 5%) and that the same possibility
was imparted to the third nucleotide (33% G, 33% C,33%T).

1.5.2. Construction of Library of huAbF46 Antibodies and
Affinity for c-Met

The construction of antibody gene libraries through the
introduction of random sequences was carried out using the
primers synthesized in the same manner as in Reference
Example 1.5.1. Two PCR products were obtained, as shown
in FIG. 2, using a polynucleotide covering the scFV of
huAbF46 as a template, and were subjected to overlap exten-
sion PCR to give scFv library genes for huAbF46 antibodies
in which only desired CDRs were mutated. Libraries target-
ing each of the six CDRs prepared from the scFV library
genes were constructed.

The affinity for c-Met of each library was compared to that
of the wildtype. Most libraries were lower in affinity for
c-Met, compared to the wild-type. The affinity for c-Met was
retained in some mutants.

1.6. Selection of Antibody with Improved Affinity from
Libraries

After maturation of the affinity of the constructed libraries
for c-Met, the nucleotide sequence of scFv from each clone
was analyzed. The nucleotide sequences thus obtained are
summarized in Table 2 and were converted into IgG forms.
Four antibodies which were respectively produced from
clones L3-1, .3-2, L.3-3, and L3-5 were used in the subse-
quent experiments.

TABLE 2
Library

Clone constructed CDR Sequence
H11-4 CDR-H1 PEYYMS (SEQ ID NO: 22)
YC151 CDR-H1 PDYYMS (SEQ ID NO: 23)
YC193 CDR-H1 SDYYMS (SEQ ID NO: 24)
YC244 CDR-H2 RNNANGNT (SEQ ID NO: 25)
YC321 CDR-H2 RNKVNGYT (SEQ ID NO: 26)
YC354 CDR-H3 DNWLSY (SEQ ID NO: 27)
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TABLE 2-continued
Library
Clone constructed CDR Sequence
YC374 CDR-H3 DNWLTY (SEQ ID NO: 28)
L1-1 CDR-L1 KSSHSLLASGNQNNYLA (SEQ ID NO: 29)
L1-3 CDR-L1 KSSRSLLSSGNHKNYLA (SEQ ID NO: 30)
L1-4 CDR-L1 KSSKSLLASGNQNNYLA (SEQ ID NO: 31)
L1-12 CDR-L1 KSSRSLLASGNQNNYLA (SEQ ID NO: 32)
L1-22 CDR-L1 KSSHSLLASGNQNNYLA (SEQ ID NO: 33)
L2-9 CDR-L2 WASKRVS (SEQ ID NO: 34)
L2-12 CDR-L2 WGSTRVS (SEQ ID NO: 35)
L2-16 CDR-L2 WGSTRVP (SEQ ID NO: 36)
L3-1 CDR-L3 QQSYSRPYT (SEQ ID NO: 13)
L3-2 CDR-L3 GQSYSRPLT (SEQ ID NO: 14)
L3-3 CDR-L3 AQSYSHPFS (SEQ ID NO: 15)
L3-5 CDR-L3 QQSYSRPFT (SEQ ID NO: 16)
L3-32 CDR-L3 QQSYSKPFT (SEQ ID NO: 37)

1.7. Conversion of Selected Antibodies into IgG

Respective polynucleotides coding for heavy chains of the
four selected antibodies were designed to have the structure
of “EcoRI-signal sequence-VH-Nhel-CH-Xhol” (SEQ ID
NO: 38). The heavy chains of huAbF46 antibodies were used
as they were because their amino acids were not changed
during affinity maturation. In the case of the hinge region,
however, the U6-HC7 hinge (SEQ ID NO: 57) was employed
instead of the hinge of human IgGl. Genes were also
designed to have the structure of “EcoRI-signal sequence-
VL-BsiWI-CL-Xhol” for the light chain. Polypeptides
encoding light chain variable regions of the four antibodies
which were selected after the affinity maturation were syn-
thesized in Bioneer. Then, a DNA fragment having the heavy
chain nucleotide sequence (SEQ ID NO: 38) and DNA frag-
ments having the light chain nucleotide sequences ((DNA
fragment including [.3-1-derived CDR-L3: SEQ ID NO: 58,
DNA fragment including L3-2-derived CDR-L3: SEQ ID
NO: 59, DNA fragment including [.3-3-derived CDR-L3:
SEQ ID NO: 60, and DNA fragment including [.3-5-derived
CDR-L3: SEQ ID NO: 61)) were digested with EcoRI (NEB,
R01018S) and Xhol (NEB, R0146S) before cloning into a
pOptiVECTM-TOPO TA Cloning Kit enclosed in an Opti-
CHOTM Antibody Express Kit (Cat no. 12762-019, Invitro-
gen) and a pcDNATM3.3-TOPO TA Cloning Kit (Cat no.
8300-01), respectively, so as to construct recombinant vectors
for expressing affinity-matured antibodies.

Each of the recombinant vectors was amplified using a
Qiagen Maxiprep kit (Cat no. 12662). The vectors which
respectively carried the heavy chain and the light chain were
co-transfected at a ratio of 4:1 (80 pg:20 ug) into 293T cells
(2.5%107). The transfection into 293T cells (2.5%107) was
performed in the presence of 360 ul, of 2M CaCl2. After-
wards, the cells wereincubated in DMEM supplemented with
10% (v/v) FBS for 5 hours at 37° C. under a 5% CO2 condi-
tion and then in FBS-free DMEM for 48 hours at 37° C. under
a 5% CO2 condition.

After centrifugation, the supernatant was applied to AKTA
prime (GE Healthcare) to purify the antibody. In this regard,
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100 mL of the supernatant was loaded at a flow rate of 5
ml/min to AKTA Prime equipped with a Protein A column
(GE healthcare, 17-0405-03), followed by elution with an
IgG elution buffer (Thermo Scientific, 21004). The buffer
was exchanged with PBS to purify four affinity-matured anti-
bodies (hereinafter referred to as “huAbF46-H4-A1(1L3-1 ori-
gin), huAbF46-H4-A2 (1.3-2 origin), huAbF46-H4-A3 (L3-3
origin), and huAbF46-H4-AS (L.3-5 origin),” respectively).

1.8. Construction of Constant Region- and/or Hinge
Region-Substituted huAbF46-H4-A1

Among the four antibodies selected in Reference Example
1.7, huAbF46-H4-Al was found to be the highest in affinity
for c-Met and the lowest in Akt phosphorylation and c-Met
degradation degree. In the antibody, the hinge region, or the
constant region and the hinge region, were substituted.

The antibody huAbF46-H4-Al (U6-HC7) was composed
of a heavy chain including the heavy chain variable region of
huAbF46-H4-A1, U6-HC7 hinge and the constant region of
human IgG1 constant region, and a light chain including the
light chain variable region of huAbF46-H4-Al and human
kappa constant region. The antibody huAbF46-H4-A1 (IgG2
hinge) was composed of a heavy chain including a heavy
chain variable region, a human IgG2 hinge region, and a
human IgG1 constant region, and a light chain including the
light chain variable region of huAbF46-H4-A1 and a human
kappa constant region. The antibody huAbF46-H4-A1 (IgG2
Fc) was composed of the heavy chain variable region of
huAbF46-H4-A1, a human IgG2 hinge region, and a human
1gGG2 constant region, and a light chain including the light
variable region of huAbF46-H4-A1 and a human kappa con-
stant region. Hereupon, the histidine residue at position 36 on
the human kappa constant region of the light chain was
changed into tyrosine in all of the three antibodies to increase
antibody production.

For use in constructing the three antibodies, a polynucle-
otide (SEQ ID NO: 63) coding for a polypeptide (SEQ ID
NO: 62) composed of the heavy chain variable region of
huAbF46-H4-A1,a U6-HC7 hinge region, and a human 1gG1
constant region, a polynucleotide (SEQ ID NO: 65) coding
for a polypeptide (SEQ ID NO: 64) composed of the heavy
chain variable region of huAbF46-H4-Al, a human IgG2
hinge region, and a human IgG1 region, a polynucleotide
(SEQID NO: 67) coding for a polypeptide (SEQ ID NO: 66)
composed of the heavy chain variable region of huAbF46-
H4-Al, a human IgG2 region, and a human IgG2 constant
region, and a polynucleotide (SEQ ID NO: 69) coding for a
polypeptide (SEQ ID NQO: 68) composed of the light chain
variable region of huAbF46-H4-Al, with a tyrosine residue
instead of histidine at position 36, and a human kappa con-
stant region were synthesized in Bioneer. Then, the DNA
fragments having heavy chain nucleotide sequences were
inserted into a pOptiVECTM-TOPO TA Cloning Kit
enclosed in an OptiCHOTM Antibody Express Kit (Cat no.
12762-019, Invitrogen) while DNA fragments having light
chain nucleotide sequences were inserted into a pcD-
NATM3.3-TOPO TA Cloning Kit (Cat no. 8300-01) so as to
construct vectors for expressing the antibodies.

Each of the vectors thus constructed was amplified with the
aid of a Qiagen Maxiprep kit (Cat no. 12662). The vectors
which respectively carried the heavy chain and the light chain
were co-transfected at a ratio of 4:1 (80 ug:20 ug) into 293T
cells (2.5x107). The transfection into 293T cells (2.5%107)
was performed in the presence of 360 pl, of 2M CaCl2.
Afterwards, the cells were incubated in DMEM supple-
mented with 10% (v/v) FBS for 5 hours at 37° C. under a 5%
CO2 condition and then in FBS-free DMEM for 48 hours at
37° C. under a 5% CO2 condition.
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After centrifugation, the supernatant was applied to AKTA
prime (GE Healthcare) to purify the antibody. In this regard,
100 mL of the supernatant was loaded at a flow rate of 5
ml/min to AKTA Prime equipped with a Protein A column
(GE healthcare, 17-0405-03), followed by elution with IgG
elution buffer (Thermo Scientific, 21004). The buffer was
exchanged with PBS to finally purify three antibodies
(huAbF46-H4-A1(U6-HC7), huAbF46-H4-A1(IgG2 hinge),
and huAbF46-H4-A1(IgG2 Fc)). Of them, huAbF46-H4-Al
(U6-HC7) was selected as a representative anti-c-Met anti-
body and used in the following examples. For convenience, it
was named anti-c-Met antibody [3-1Y.

Reference Example 2
Preparation of Cell Line and Cell Culture

The human stomach cancer cell line MKN45 (JCRB0254)
and the lung cancer cell line EBC-1 (JCRB0820) were pur-
chased from the Health Science Research Resource Bank
(Shinjuku, Japan), and the kidney cancer cell line Caki-1
(HTB-46), the stomach cancer cell line HS746T (HTB-135),
and the human lung adenocarcinoma cell line NCI-H441
(HTB-174) were purchased from the American Type Culture
Collection (ATCC, Manassas, Va.).

MKN45, EBC-1, and NCI-H441 cells were maintained in
RPMI1640 (GIBCO) while HS746T and Caki-1 cells were
cultured in DMEM supplemented with 10% (v/v) fetal bovine
serum (FBS, GIBCO) and 1% (v/v) penicillin/streptomycin
(GIBCO). Cell culturing was executed at 37° C. in a humidi-
fied atmosphere with 5% CO2. Cells were subcultured before
reaching confluence and counted using a CEDEX Analyzer
(Roche Diagnostics).

Example 1
Effect of Anti-c-Met Antibodies on ¢c-Met

1.1. c-Met Degradation in NCI-H441 Cells

IgG (negative control, eBioscience), the anti-c-Met anti-
body [.3-1Y constructed in Reference Example 1, and the
anti-c-Met antibody 5D5 known as an agonist (separated and
purified form ATCC Cat. # HB-11895 hybridoma cells pur-
chased from the American Type Culture Collection (ATCC,
Manassas, Va.) (positive control) were tested for c-Met deg-
radation. This test was to examine the efficacy of an antibody
by comparing relative changes in total c-Met level, on the
basis of the fact that when the antibody binds thereto, c-Met
on the cell membrane is internalized and degraded.

NCI-H441 cells were seeded at a density of2x105 cells/ml,
together with 5 pg/ml of each antibody, into 96-well plates
and incubated for 24 hours before cell lysis with the lysis
buffer Complete lysis-M (Roche, 04719956001). Total c-Met
levels in the cell lysates thus obtained were measured using
Human Total HGF R/c-MET ELISA KIT (R&D systems,
DY(C358) according to the instructions of the manufacturer.

Experiments were performed in triplicate, and mean values
of three measurements are presented in FIG. 1A (mean+SD).
FIG. 1A shows the ability of antibodies to induce c-Met
degradation as expressed as percentages relative to the c-Met
level of the IgG treatment group.

As seen in FIG. 1A, NCI-H441 cells were observed to
undergo more severe c-Met degradation when treated with
the anti-c-Met antibodies 1.3-1Y and 5D5 than with IgG. In
NCIH441 cells rich in Cbl, 5D5 reduced the ¢-Met level to an
extent similar to that of L3-1Y after treatment for 24 hours,
but this did not lead to a decrease in cell growth.
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1.2. Phosphorylation of c-Met and Downstream Molecule

5DS5, a conventional therapeutic anti-c-Met antibody,
induces the activation of c-Met (phosphorylation of C-termi-
nal Y1234 or Y1235), which may subsequently cause an
adverse effect (agonism), that is, the phosphorylation of
downstream molecules Akt and Erk responsible for oncogen-
esis. Phospho-Akt and phosphor-Erk are known as markers
for determining agonism.

To examine adverse effects attributed to the agonism, phos-
phorylation of kinases downstream of c-Met was measured in
NCI-H441 and Caki-1 cells treated with the same antibodies
as in Example 1.1.

NCI-H441 and Caki-1 cells were seeded at a density of
2x105 cells/ml into respective 96-well plates and left for 24
hours before treatment with 5 ug/ml of each of the antibodies
for 30 min in the absence of serum. The phosphorylation of
the downstream kinases was measured using Western blot-
ting.

The results are shown in FIG. 1B. As may be seen in FIG.
1B, L3-1Y significantly inhibited the phosphorylation of the
downstream molecules in both NCI-H441 and Caki-1 cells,
compared to the other antibodies, indicating that the antibody
L3-1Y effectively blocks the c-Met signaling pathway.
Accordingly, little or no adverse effects are detected in the
lung cancer cell line NCI-H441 and the kidney cancer cell
line Caki-1 treated with [L.3-1Y, whereas SDS5 causes signifi-
cant adverse effects. The data shows that an anti-c-Met anti-
body which targets c-Met in a Cbl-independent manner
promises an anticancer effect without side effects.

1.3. c-Met Degradation in MKN45 Cell

Total c-Met levels in MKN45 cells treated with the anti-
bodies were measured using ELISA in the same manner as in
BExample 1.1, and the results are depicted in FIG. 1C. As is
apparent from the data of FIG. 1C, the antibody [.3-1Y sig-
nificantly reduced the intracellular level of c-Met, compared
to the positive control SD5 as well as the negative control IgG.
That is, the antibody L.3-1Y has potent ability to trigger c-Met
degradation.

1.4. Cell Viability—MKN45 Cell

After tumor cells (MKN45) were treated with the antibod-
ies, their viability was measured using a cell proliferation
assay. In this context, the cell proliferation assay was per-
formed using CCK-8 (Dojindo Laboratories, Gaithersburg,
Md., USA) according to the instructions of the manufacturer.

MKN45 cells were seeded at a density of 1x104 cells/ml/
well into 96-well plates and treated at 37° C. for 72 hours with
or without various concentrations (0.0032, 0.016, 0.008, 0.4,
2, and 10 pg/ml) of IgG or L3-1Y. Subsequently, CCK-8 was
aliquoted at a concentration of 10 pl/well to the plates, fol-
lowed by incubation at 37° C. for an additional one hour.
Absorbance at 450 nm of each well was measured on an
automatic ELISA reader (Molecular Devices). Cell viability
was expressed as percentages of the absorbance value of the
non-treated group.

The results are shown in FIG. 1D. As seen in the graph of
FIG. 1D, the viability of the tumor cells was significantly
reduced upon treatment with the antibody L3-1Y (#), com-
pared to IgG (o).

Example 2
Cbl-Dependent c-Met Degradation 1
2.1. Induction of Interaction Between Cbl and c-Met
NCI-H441 cells were seeded at a density of 2x10° cells/

ml/well into 100 mm plates, and then treated with 5 pg/ml of
the anti-c-Met antibody L.3-1Y or 5D5 at 37° C. for 30 min in
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a serum-free medium. The cells were lyzed using a protease
mix tablet (Roche) in the lysis buffer Complete lysis-M
(Roche, 04719956001) and incubated at 4° C. with immuno-
precipitating antibody-conjugated A/G agarose beads
(Pierce). These beads were washed four times with a lysis
buffer. The proteins bound to the beads were eluted with a
sampling buffer (Tnvitrogen), followed by immunoblot analy-
sis.

The results are given in FIG. 2A. As may be seen in the
blots of FIG. 2A, the interaction between Cbl and c-Met was
induced by the antibody 5D3, but not by the antibody 1.3-1Y.
Cbl, although serving as a main E3 ligase to induce the
quantitative reduction of c-Met, interacts with only activated
c-Met and is thus highly apt to cause the adverse effect (ago-
nism). Compared to the antibody 5D35, which induces the
interaction of Cbl with c-Met, the antibody [.3-1Y is deemed
little causative of the adverse effect side effects because it
does not induce the interaction.

2.2. c-Met Degradation in EBC-1 and NCI-H441 Cells

EBC-1 or NCI-H441 cells were seeded at a density of
2x105 cells/ml, together with 5 pg/ml of the anti-c-Met anti-
body L3-1Y or 5D3, into 96-well plates and incubated for 4
hours. Then, c-Met degradation was measured using ELISA
in the same manner as in Example 1.1.

The results are given in FIG. 2B. As shown in FIG. 2B, the
antibody L.3-1Y decreased the total c-Met level by 50% or
higher in both cells while the antibody 5D35 induced c-Met
degradation in NCI-H441 cells to a degree similar to what is
induced by 1.3-1Y, but almost did not in EBC-1 cells.

To examine the cause of the result, Cbl protein levels in
EBC-1 and NCI-H441 cells were measured by Western blot
analysis using an Cbl antibody (cell signaling). The result is
given in the upper panel of F1G. 2C. In addition, as seen in
FIG. 2C, Cbl protein was at a relatively high level in NCI-
H441 cells, but did not exist in EBC-1 cells. Therefore, the
reason why the antibody 5DS5 cannot induce c-Met degrada-
tion in EBC-1 cells is the absence of Cbl protein in EBC-1
cells. Therefore, the antibody L.3-1Y is concluded to trigger
Cbl-independent c-Met degradation. In other words, the anti-
body L3-1Y may exert excellent therapeutic effects on
tumors which are not sufficiently sensitive to preexisting anti-
c-Met antibodies (e.g., 5D5), such as EBC-1-related tumors,
exhibiting the significance that it expands the range of cancers
that may be therapeutically treated with anti-c-Met antibod-
ies.

In addition, lung cancer tissues from lung cancer patients
(n=14, non-small cell lung cancer (NSCLC) from Oncotest)
were analyze for Cbl protein level by Western blot using the
Cbl antibody (cell signaling) in the same manner as above.
The results are given in the lower panel of FIG. 2C. As may be
seen in FIG. 2C, Cbl levels differ from one patient to another,
which indicates that patients, although suffering from the
same cancer, are less apt to be therapeutically treated with
preexisting anti-c-Met antibodies (e.g., SD5) if their Cbl pro-
tein levels are low. Therefore, if their Cbl protein levels are
known or measured, patients may be treated with pertinent
antibodies in consideration of personal biological properties,
so that more effective personalized therapy may be achieved.

2.3. Effect of ¢c-Met Inhibitor on c-Met Degradation:
MKN45 Cell

MKNA45 cells were seeded at a density of 2x105 cells/ml,
together with predetermined concentrations of the anti-c-Met
antibody [.3-1Y or 5DS, into 96-well plates and incubated for
four hours. To each well, 1 pl of PHA-665752 (Selleck
Chemical) was added. For controls, 1 ul of DMSO was used,
instead of the inhibitor. c-Met degradation was analyzed
using ELISA in the same manner as in Example 1.1. The
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results are given in FIG. 2E, and show that .3-1Y may trigger
c-Met degradation irrespective of whether a ¢-Met is acti-
vated or not.

2.4. Cell Viability—EBC-1 Cell

EBC-1 was seeded at a density of cells/ml/well into
96-well plates and incubated for 72 hours with various con-
centrations of the antibody 5D5 or L3-1Y (0.0032, 0.016,
0.008. 0.4, 2, and 10 pg/ml). Cell viability was measured in
the same manner as in Example 1.4.

The results are given in FIG. 2E. As shown in FIG. 2E, the
cell viability was significantly decreased with the antibody
L3-1Y (#), compared to the antibody 5D5 (o).

Example 3

Cbl-Dependent c-Met Degradation 2 (Degradation
Pathway)

3.1. ¢c-Met Degradation Mechanism of Anti-c-Met Anti-
body 1: Ubiquitination Assay

An experiment was made to see whether Anti-c-Met anti-
body-triggered c-Met degradation takes place through the
lysosomal pathway or the proteasome pathway mediated by
E3 ligase including Cbl. In this context, poly-ubiquitination
was examined by an ubiquitination assay.

Twenty-four hours after EBC-1 or NCI-H441 cells were
seeded at a density of 2x105 cell/ml into 100 mm plates, they
were incubated with 5 ng/ml of the antibody L.3-1Y or 5D5 at
37° C. for 30, 60, or 120 min. The cells were separated and
treated with a lysis buffer Complete lysis-M (Roche,
04719956001) to afford a protein extract. Ahead of the cell
separation, MG132 (C26H41N305, Merck) or concanamy-
cin (Merck) was added to inhibit the proteasome pathway or
the lysosome pathway, respectively, so as to increase protein
levels. Together with anti-c-Met antibody-conjugated NG
agarose beads (Pierce), 500 pg of the protein extract was
pulled down. The endogenous ubiquitination of c-Met was
examined by immunoblotting using an anti-Ub antibody
(Santa Cruz).

Photographs of immunoblots are given in FIGS. 3A and 3B
(3A: immunoblots of EBC-1 cells, 3B: immunoblots of NCI-
H441 cells). As may be seen in FIGS. 3A and 3B, the poly-
ubiquitination of c-Met was observed in both the cell lines
after treatment with the antibody 5D3, but neither of the cell
lines after treatment with the antibody L.3-1Y. Thus, the anti-
body 5D5 may induce the poly-ubiquitination of c-Met. but
the antibody [.3-1Y cannot, which indicates that the antibody
L3-1Y is involved in c-Met degradation through a non-pro-
teasome pathway, that is, a lysosome pathway.

3.2. c-Met Degradation in Cells Transformed with Cbl
siRNAs: Cbl Knockdown

Dependency of the anti-c-Met antibody-triggered c-Met
degradation on Chl was examined. For this, Chl knockdown
was achieved by transforming Cbl siRNAs into EBC-1 cells
which were then treated with antibodies before measuring
c-Met degradation.

CblsiRNAs (Dharmacon)-transformed EBC-1 cells which
were seeded at a density of 2x105 cells/ml into plates were
incubated at 37° C. for 24 hours with 5 ug/ml of the anti-c-Met
antibody L3-1Y. c-Met degradation was measured using
ELISA in the same manner as in Example 1.1. For control, 5
pg/ml of IgG was used.

The results are given in FIG. 3C. sictl represents a control
treated with a control siRNA commercially available from
Dharmacon, in comparison with siCbl. As may be seen in
FIG. 3C, the total c-Met level in the Cbl siRNA-transformed
EBC-1 cells treated with the antibody [.3-1Y was reduced to
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about 30% of that in the transformed EBC-1 cells treated with
the control 1gG, indicating a c-Met degradation efficiency of
as high as about 70%.

3.3. c-Met Mechanism of Anti-c-Met Antibody 2—Treat-
ment with MG132

Apart from Example 3.1, the c-Met degradation mecha-
nism of anti-c-Met antibody was examined. In this regard,
c-Met degradation was measured when the proteasome path-
way was blocked by the proteasome inhibitor MG132
(C26H41N305, Merck).

EBC-1 cells which were seeded at a density of 2x105
cells/ml into 96-well plates were incubated at 37° C. for 4
hours with the anti-c-Met antibody L.3-1Y 5 pg/ml+DMSO 1
uL, or with the antibody L.3-1Y 5 pug/ml+MG132 1 pL (10
um). c-Met degradation was measured using ELISA in the
same manner as in Example 1.1. For control, IgG 5 pg/ml+
DMSO 1 ul, or IgG 5 pg/ml+MG132 1 ulL was used.

The results are given in FIG. 3D. As may be seen in FIG.
3D, the antibody L3-1Y reduced the c-Met level by about
70% in the cells treated without the proteasome inhibitor
MG132 and by about 50% in the cells treated with MG132,
indicating that .3-1Y-triggered-c-Met degradation is not sig-
nificantly affected by MG132 treatment. The data demon-
strates again that c-Met degradation of the antibody [.3-1Y
does not take the Cbl-mediated proteasome pathway, but is
independent of Cbl.

3.4. Cell Viability—HS746T Cell

HS746T cells were seeded at a density of 5x104 cells/ml/
well into 96-well plates and incubated with various concen-
trations (0.0032, 0.016, 0.008, 0.4, 2, and 10 pg/ml) of the
antibody 5DS5 or L3-1Y at 37° C. for 72 hours. Cells were
measured on the basis of the method used in the example.

HS746T is a stomach cancer cell line in which the site of
c-Met for interaction with Cbl is truncated by natural muta-
tion in all c-Met molecules.

The results are given in FIG. 3E. As may be seen in FIG.
3E, tumor cell viability was greatly reduced upon treatment
with the antibody [.3-1Y (#), compared to the antibody 5D5
(o).

3.5. Apoptosis Induction

Anti-c-Met antibodies were assayed for ability to induce
apoptosis.

Apoptotic effects of 1gG (control), L3-1Y, and 5D5 on cells
were measured in vitro using a Caspase 3/7 Glo® assay
system on HS746T cells present at a density of 5x104 cells/
ml/well in 96-well plates.

In brief, EBC-1 cells in an FBS 10%(v/v) RPMI 1640
medium and HS746T cells in an FBS 10%(v/v) DMSO
medium were plated at a density of 5x103 cells/well into
respective black 96-well plates (Corning Incorporated), and
incubated at 37° C. for 72 hours with various dilutions
(0.0032,0.016,0.008, 0.4, and 2 pug/ml) of g, L3-1Y or 5D5
in a medium supplemented with 10%(v/v) FBS and then at
room temperature for 30 min with 100 ul./wells of Caspase
3/7 Glo® (Promega). Luminescence signals were recorded
with an Envision 2104 Multi-label Reader (Perkin Elmer).
Apoptosis rates after being normalized to CCK-8 assay val-
ues are shown in FIG. 3F.

As may be seen in FIG. 3F, the antibody [L3-1Y (¢) was
found to induce potent apoptosis, whereas the apoptosis
induced by 5D5 (A) was weaker than the control IgG (o).

The apoptotic effects of the antibodies [.3-1Y and 5SD5 on
the Iung cancer cell line EBC-1 were measured in the same
manner and the results are given in FIG. 3G. As may be seen
in FIG. 3G, the antibody L3-1Y induced higher apoptosis in
a dose-dependent manner even in the lung cancer cell line
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EBC-1, which expresses a low level of Cbl, compared to the
preexisting anti-c-Met antibody 5DS5.

Example 4
LRIG1-Mediated c-Met Degradation

4.1. Induction of Interaction Between LRIG1 and ¢-Met by
Anti-c-Met Antibody: EBC-1 Cell

An examination was made of the ability of anti-c-Met
antibodies to induce c-Met to associate with LRIG1 in EBC-1
cells. An LRIG1-c-Met associated protein was separated and
purified by co-immunoprecipitation and quantitatively ana-
lyzed by immunoblotting. In this regard, cells were treated
with an anti-c-Met antibody for periods of time shown in FIG.
4A and harvested. The cells were lysed in a lysis buffer
Complete lysis-M (Roche, 04719956001) to afford a protein
extract. Together with anti-c-Met antibody-conjugated NG
agarose beads (Pierce), 500 pg of the extract was pulled down,
followed by immunoblotting with an anti-LRIG1 antibody
(Abcam) to detect the association of c-Met with LRIG1. The
data obtained above shows that the association of c-Met with
LRIG1 is induced two hours after treatment with [3-1Y.

4.2. Induction of Interaction Between LRIG1 and c-Met by
Anti-c-Met Antibody: HEK293 Cell

An examination was made of the ability of anti-c-Met
antibodies to induce c-Met to associate with LRIG1 in
HEK293 cells. AnLRIG1-c-Met associated protein was sepa-
rated and purified by co-immunoprecipitation and quantita-
tively analyzed by immunoblotting. In this regard, cells were
treated with an anti-c-Met antibody for 2 hours and harvested.
The cells were lysed in a lysis buffer Complete lysis-M
(Roche, 04719956001) to afford a protein extract. Together
with anti-c-Met antibody-conjugated NG agarose beads
(Pierce), 500 pg of the extract was pulled down, followed by
immunoblotting with an anti-LRIG1 antibody (Abcam) to
detect the association of c-Met with LRIG1.

The immunoblotting results are shown in FIG. 4B. As is
apparent from the data of FIG. 4B, the antibody [.3-1Y may
induce the association of LRIG1 with c-Met whereas the
antibody 5D5 cannot.

4.3. Apoptosis Induction by Anti-c-Met Antibody 1

EBC-1 cells were treated for 72 hours with 1 ug/ml of
L3-1Y or 5D5 and transferred to tubes which were spun at
120 rpm at 4° C. for 3 min. The cells were stained for 15 min
with 5 pl of AnnexinV (BD Pharmingen) and 2 ul of PI
(Propidium Iodide, 50 g/ul) under a dark condition, followed
by FACS analysis (FACS CAntoll flow cytometer, Becton,
Dickinson and Company). The results are shown in FIG. 4C.
The annexin V(+)/P1(-) cell group represents the progress of
early apoptosis while the Annexin V(+)/PI(+) cell group
underwent later apoptosis. L3-1Y was found to increase both
early and late cell apoptosis, compared to 5D5.

4.4. Apoptosis Induction by Anti-c-Met Antibody 2

After L3-1Y or SDSEBC-1 was applied at various concen-
trations (0.0032, 0.016, 0.008, 0.4, 2, and 10 pg/ml) to cells
which were seeded at a density of 5x104 cells/ml/well into
96-well plates, apoptosis rates were measured in vitro using a
Caspase 3/7 Glo® assay system in the same manner as in
Example 3.5.

The results are shown in FIG. 4D. As may be seen in FIG.
4D, far higher apoptotic effects on EBC-1 cells were obtained
with the antibody L.3-1Y (4) than 5D5 (o).

4.5. Apoptosis Induction by Anti-c-Met Antibody 3

To examine the relation of LRIG1 to the apoptotic effect,
shown in Example 4.4, of the antibody 1.3-1Y on EBC-1,
EBC-1 cells which were subjected to reverse-transfection
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with LRIG1 siRNAs (Dharmacon) for 24 hours were induced
to undergo apoptosis in the same manner as in Example 4.4.

Apoptosis rates are depicted in FIG. 4E. In the graph, sictl
represents a control treated with a control siRNA commer-
cially available from Dharmacon. As may be seen in FI1G. 4E,
the apoptotic effect of [3-1Y (#) was significantly reduced in
LGIG1-knockdown EBC-1 cells compared to the control,
indicating that the ability of .3-1Y to induce the apoptosis of
EBC-1 cells is attributed to the formation of the LRIG1-c-Met
associated protein.

4.6. c-Met Degradation Mechanism of Anti-c-Met Anti-
body

In order to examine the c-Met degradation mechanism of
anti-c-Met antibodies, c-Met degradation was measured in
EBC-1 cells whose lysosome pathway was blocked by treat-
ment with the lysosomal pathway inhibitor concanamycin
(Merck).

EBC-1 cells which were seeded at a density of 2x105
cells/ml into 96-well plates were incubated at 37° C. for 4
hours with the anti-c-Met antibody [.3-1Y 5 ug/ml+DMSO 1
pL, the antibody L3-1Y 5 pg/ml+concanamycin 1 pl, the
antibody 5D5 5 ug/ml+DMSO 1 pL, or the antibody 5D5 5
pg/ml+concanamycin 1 pul, and c-Met degradation was mea-
sured using ELISA in the same manner as in Example 1.1. For
control, IgG 5 pg/ml+DMSO 1 pL, or IgG 5 pg/ml+MG132 1
ul., was used.

The results are given in FIG. 4F. As may be seenin FIG. 4F,
c-Met degradation in the SD35-treated cells was almost
equivalent to that in the control cells, and was somewhat
increased upon the use of DMSO compared to concanamycin,
but without significance because of a difference of only 10%
or less. In contrast, the antibody .3-1Y did not trigger c-Met
degradation in the presence of concanamycin, but increased
c-Met degradation by 60% or greater upon DMSO treatment,
demonstrating that the c-Met degradation of the antibody
L3-1Y takes the lysosomal pathway.

4.7. Immunocytochemistry

Antibody-mediated co-localization of c-Met and lysosome
was analyzed by immunocytochemistry. MKN45 or EBC-1
cells ata density of 2x105 cells/ml were incubated for 4 hours
with 1 pg/ml of the anti-c-Met antibody L3-1Y. The cells were
fixed with 2% (w/v) paraformaldehyde and blocked for 30
min with 5% (v/v) goat serum (Jackson ImmunoResearch) in
PBS-T (0.1% (v/v) Triton X-100 in PBS) before incubation
with Alexa 488-conjugated anti-mouse IgG (Invitrogen) at
room temperature for 1 hour. Then the cells were washed
many times with PBC (Gibco), counterstained with DAPI
(4',6'-diamidine-2"-phenylindole  dihydrochloride; Vector
Labs) and placed in a fluorescent mounting medium. Immu-
nofluorescence images were obtained with a fluorescence
microscope (Carl Zeiss) and are given in FIG. 4G. 1.3-1Y-
APC is an antibody labeled with a detectable tag. As seen in
FIG. 4G, the antibody 1.3-1Y was observed in lysosomes,
demonstrating that lysosomes are involved in L3-1Y-trig-
gered c-Met degradation.

Example 5

Therapeutic Effect of Anti-c-Met Antibody on
Tumor (In Vivo)

5.1. Anti-Tumor Effect in Tumor-Xenografted Model

For use in examining in vivo effects of anti-c-Met antibody
on tumor growth, male BALB/c nude mice, 5~6 weeks old,
were xenografted with a tumor (all experiments were carried
outin Pharmalegacy, China). For at least one week before the
transplantation, the mice were acclimated.
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Then, the mice were anesthetized with 1-2% isofuran and
xenografted subcutaneously in the right flank with 5x106
cells of EBC-1 or HS746T. Seven days after the grafting, the
tumors measured 50 mm3 or greater on average. The mice
were divided into the following three groups: 5D5 (5 mg/kg
1. V. once/week) treated, L3-1Y (5 mg/kg 1.V. once/week)
treated, and vehicle (PBS 0.2 ml 1.V. once/week) treated
(control). Each group was composed of 15 mice.

Over a total of five weeks, volumes and weights of the
tumors were measured 203 times a week. Tumor volume (V)
was calculated according to the following formula:

¥ (mm3)={Long Axis Length (mm)x(Small Axis
Length (mm))2}/2.

The results are given in FIG. 5C and Table 3 for EBC-1 and
in FIG. 5D and Table 4 for HS746T.

TABLE 3
EBC1 At d28:TV
Vehicle 0.0
L3-1Y (1) 84.6
L3-1Y (2) 87.0
5D5 233
TABLE 4
HS746T Atd28:TV
Vehicle 0.0
13-1Y (1) Regression
13-1Y (2) Regression
5D5 56.4

L3-1Y (1) is an antibody based on hlgG1 with the Th7
hinge (usually referred to just as 1.3-1Y) while L3-1Y (2)
contains the same epitope but has the hIgG2 backbone. FIGS.
5C and 5D are graphs showing tumor growth in mice
xenografted with EBC-1 cells (5¢) and HS746T cells (5d)
over time (n=15) (for comparison, the ¢-Met small molecule
inhibitor CPT-11 and a reference antibody (Reference L)
were used). Tumor suppression of each of the antibodies was
expressed as percentages of volume reduction compared to
the tumor volume on the 28th day of the vehicle-treated group
(0%) in Table 3 for EBC-1 and Table 4 for HS746T.

As may be seen in FIGS. 5C and 5D and Tables 3 and 4, the
antibody [.3-1Y was found to have great anti-tumor activity in
vivo, compared to the other antibodies.

5.2. Cell Migration Assay

Cell migration was observed in CIM-Plates of the xCEL-
Ligence DP system (Roche). A suspension of 5x104 cells in
100 pl of a serum-free medium was placed in the upper
chamber. The lower part of CIM-plate 16 was filled with a
10% serum medium (migration to chemo-attractant). In the
case that HGF was used, it was added at a concentration of
200 ng/ml to the 10% serum medium. Cell migration capa-
bility was evaluated by measuring impedance signals only
from the cells that passed through an 8 wm pore membrane.
The migration of EBC1 (FIG. 5A) was increased by about
10% upon treatment with 5DS5, but decreased by 90% or
higher upon treatment with L3-1Y. Only L.3-1Y reduced the
migration of HS746T, as well, whether treated with HGF or
not (FIG. 5B).
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Example 6

Anti-Tumor Effect of Anti-c-Met Antibody on
Tumor Resistant to EGFR-Targeted Therapy

6.1. Preparation of EGFR-Targeted Therapy-Resistant
Tumor

The human lung cancer cell line HCC827 was treated in
vitro for a predetermined period of time with Erlotinib, an
EGFR antagonist, to establish HCC827 ER (HCC827 Erlo-
tinib-resistant) cell lines. In detail, HCC827 (ATCC) which
was seeded at a density of 2x105 cells/ml was treated in vitro
with a gradual gradient concentration of the EGFR antagonist
Erlotinib (Selleck Chemical) from 5 nm to 10 um over 5
months to establish Erlotinib-resistant (ER) cell lines
HCC827 ER10 and HCC827 ER15.

Erlotinib resistance was confirmed by a cell viability assay,
and the results are shown in FIG. 7. The parent cell line
HCC827 died with the treatment of Erlotinib or BIBW2992
(Selleck Chemical), whereas the viability of HCC287-ER
(Erlotinib resistant) was not reduced at all by Erlotinib. Apart
from a high dose of BIBW2992, the ER cells were not
induced to undergo cell death by the EGFR antagonist
BIBW2992. As may be seen in FIG. 7, the ER cell lines
became resistant to the EGFR antagonist BIBW2992 as well
as Erlotinib, indicating that there was a likelihood of resis-
tance to other EGFR antagonists.

HCC827, HCC827 ER10, and HCC827 ER15 cells were
analyzed for the expression of p-c-Met, c-Met, EGFR, Ch],
LRIGI, and GAPDH therein by immunoblotting using
respective antibodies. In this context, antibodies to p-c-Met,
c-Met, Cbl, EGFR, and GAPDH (14C10) were purchased
from Cell Signaling and an antibody to LRIG1 was purchased
from Abcam.

The immunoblots thus obtained are shown in FIG. 6A. As
may be seen in FIG. 6A, the level of c-Met gene was about
three-fold increased in both the ER cells, compared to non-
resistant HCC82, indicating that constant exposure to an
EGFR inhibitor increases c-Met levels and thus elicits resis-
tance.

6.2. Apoptotic Effect of a Combination Dosage of Anti-c-
Met Antibody and EGFR Antagonist on Tumor Cell

HCC827 ER15, which expresses c-Met at a high level but
Cblatarelatively low level was used in assay for the apoptotic
effect of'a combination dosage of an anti-c-Met antibody and
an EGFR antagonist.

HCC827 ER15 cells were seeded at a density of 5x104
cells/ml/well into 96-well plates and incubated with L3-1Y
0.14 pg/ml, Erlotinib 10 nm, or L3-1Y 0.14 pg/ml+Erlotinib
10 nm at 37° C. for 72 hours. Then, cell viability was mea-
sured in the same manner as in Example 1.4.

The results are expressed as percentages of the cell viabil-
ity (100%) of the control which was neither treated with an
anti-c-Met antibody nor an EGFR antagonist in FIG. 6B. As
may be seen in FIG. 6B, almost no apoptotic effects were
found in the EGFR resistant cells to which the anti-c-Met
antibody [.3-1Y or the EGFR antagonist Erlotinib were sepa-
rately administered, but the cell viability was reduced to
about 65% when 1.3-1Y and Erlotinib were administered in
combination. That is, a combination dosage of the agents
increased the apoptosis of the resistant cells by about 35%.

6.3. Effect of a Combination Dosage of Anti-c-Met Anti-
body and EGFR Antagonist on c-Met Degradation

An examination was made of the effect of a combination
dosage of an anti-c-Met antibody and an EGFR antagonist on
c-Met degradation in HCC827 ER15 cells. After HCC827
ER15 cells were treated with a combination of Erlotinib and
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the antibody L.3-1Y or 5D5, levels of c-Met protein in the
cells were measured to examine the effect of c-Met antibodies
on c-Met degradation.

HCC827 ER15 which was seeded at a density of 2x105
cells/ml/well into 96-well plates was incubated with L3-1Y
0.2 ng/ml+Erlotinib 100 nm, 1.3-1Y 1.0 pg/ml+Erlotinib 100
nm, 5D5 0.2 pg/ml+Erlotinib 100 nm or 5D5 0.1 pg/ml+
Erlotinib 100 nm at 37° C. for 24 hours, and subjected to cell
viability assay in the same manner as in Example 1.1, with
Erlotinib 100 nm serving as a control.

Cell viability results are expressed as percentages of the
c-Metlevel in the control (treated with Erlotinib alone, 100%)
in FIG. 6C, as measured by ELISA. As may be seen in FIG.
6C, a combination of Erlotinib and 1.3-1Y was found to
trigger c-Met degradation in a dose-dependent manner in the
Erlotinib-resistant cell line HCC827 ER15, and elicited sig-
nificant c-Met degradation, compared to a combination of
Erlotinib and 5D5.

6.4. Cbl-Independent Inhibitory Activity Against Growth
of EGFR-Targeted Therapy-Resistant Sample

For an anticancer effect assay, an experiment was made in
which colonies grown from lung cancer patients (LXFE1422,
LXFAS526, LXFA1647; samples susceptible to c-Met small
molecule inhibitors, from Oncotest)-derived cell lines (using
a 3D culture medium (RPMI (Gibco)) for non-small cell lung
cancer (NSCLC), at 37° C.)) were treated with anti-c-Met
antibodies.

Of the lung cancer patients, LXFE1422 was not resistant to
Cetuximab, an EGFR-targeting anticancer therapeutic, while
both LXFAS526 and LXFA1647 patients cannot be treated
with Cetuximab due to their resistance.

Lung tissues from the patients were lyzed in a lysis buffer
Complete lysis-M (Roche, 04719956001) to separate pro-
teins, followed by Western blot analysis. The results are given
in FIG. 6D. As may be seen in FIG. 6D, EGFR and Cbl were
present at low levels in LXFAS526 and LXFA1647 patients,
both resistant to Cetuximab.

From the patient samples, the exon 14 coding for the jux-
tamembrane domain of c-Met was amplified using a one-step
RT-PCR kit with the following primers:

(SEQ ID NO: 106)
Primer F: 5'-TGAAATTGAACAGCGAGCTAAAT-3';
and

(SEQ ID NO: 107)
Primer R: 5'-TTGAAATGCACAATCAGGCTAC-3'.

RT-PCR conditions were as follows:

1 cycle of 50° C. 30 min, 95° C. 15 min,

45 cycles 0f 94° C. 40 s, 62° C. 405, and 72° C. 1 min, and

1 cycle of 72° C. 10 min.

The RT-PCR products including the exon 14 of the c-Met
gene were run on agarose gel by electrophoresis, and the
agarose gel electrophoresis photograph is given in FIG. 6E.
As may be seen, the splice mutation of c-Met itself was found
in none of the three patients.

The anticancer activity of the anti-c-Met antibody L3-1Y
was proven in the patient samples in which both EGFR and
Cbl were expressed at low levels. Cancer cells from the
patients were 3D cultured in Oncotest to evaluate colony
forming ability. After treatment with L.3-1Y 100 pg/ml, the
colony forming ability of the cells were evaluated and are
expressed as percentages of the number of colonies formed by
the control (100 ug/ml treated, 100%) in FIG. 6F. As is appar-
ent from the data of F1G. 6F, the antibody had no efficacy on
the LXFE1422 patient, but inhibited cancer growth by 44%
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(colony formation 56%) for LXFAS526, and by 33% (colony
formation 67%) for LXFA1647.

Although the preferred embodiments of the present inven-
tion have been disclosed for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the invention as disclosed in the
accompanying claims.

All references, including publications, patent applications,
and patents, cited herein are hereby incorporated by reference
to the same extent as if each reference were individually and
specifically indicated to be incorporated by reference and
were set forth in its entirety herein.

The use of the terms “a” and “an” and “the” and “at least
one” and similar referents in the context of describing the
invention (especially in the context of the following claims)
are to be construed to cover both the singular and the plural,
unless otherwise indicated herein or clearly contradicted by
context. The use of the term “at least one” followed by a list
of one or more items (for example, “at least one of A and B”)
is to be construed to mean one item selected from the listed
items (A or B) or any combination of two or more of the listed
items (A and B), unless otherwise indicated herein or clearly
contradicted by context. The terms “comprising,” “having,”
“including,” and “containing” are to be construed as open-
ended terms (i.e., meaning “including, but not limited to,”)
unless otherwise noted. Recitation of ranges of values herein
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are merely intended to serve as a shorthand method of refer-
ring individually to each separate value falling within the
range, unless otherwise indicated herein, and each separate
value is incorporated into the specification as if it were indi-
vidually recited herein. All methods described herein can be
performed in any suitable order unless otherwise indicated
herein or otherwise clearly contradicted by context. The use
of any and all examples, or exemplary language (e.g., “such
as”) provided herein, is intended merely to better illuminate
the invention and does not pose a limitation on the scope of
the invention unless otherwise claimed. No language in the
specification should be construed as indicating any non-
claimed element as essential to the practice of the invention.

Preferred embodiments of this invention are described
herein, including the best mode known to the inventors for
carrying out the invention. Variations of those preferred
embodiments may become apparent to those of ordinary skill
in the art upon reading the foregoing description. The inven-
tors expect skilled artisans to employ such variations as
appropriate, and the inventors intend for the invention to be
practiced otherwise than as specifically described herein.
Accordingly, this invention includes all modifications and
equivalents of the subject matter recited in the claims
appended hereto as permitted by applicable law. Moreover,
any combination of the above-described elements in all pos-
sible variations thereof is encompassed by the invention
unless otherwise indicated herein or otherwise clearly con-
tradicted by context.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 114
<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 1

LENGTH: 5

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

<400> SEQUENCE: 1
Asp Tyr Tyr Met Ser
1 5

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 2

LENGTH: 19

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

<400> SEQUENCE: 2

OTHER INFORMATION: Synthetic (heavy chain CDR1 of AbF46)

OTHER INFORMATION: Synthetic (heavy chain CDR2 of AbF46)

Phe Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ser Ala Ser

1 5 10

Val Lys Gly

<210>
<211>
«212>
«213>
<220>
<223>

SEQ ID NO 3

LENGTH: 6

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

<400> SEQUENCE: 3

Asp Asn Trp Phe Ala Tyr
1 5

15

OTHER INFORMATION: Synthetic (heavy chain CDR3 of AbF46)
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-continued
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<210> SEQ ID NO 4

<211>» LENGTH: 6

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (heavy chain CDR1 of c¢-Met antibody)
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Xaa 1s Pro or Ser
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa 1s Glu or Asp

<400> SEQUENCE: 4

Xaa Xaa Tyr Tyr Met Ser
1 5

<210> SEQ ID NO 5

<21l> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (heavy chain CDR2 of c¢-Met antibody)
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Xaa 1s Asn or Lys
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Xaa 1s Ala or Val
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (7)..(7)

<223> OTHER INFORMATION: Xaa is Asn or Thr

<400> SEQUENCE: 5

Arg Asn Xaa Xaa Asn Gly Xaa Thr
1 5

<210> SEQ ID NO 6

<211> LENGTH: 6

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (heavy chain CDR3 of c-Met antibody)
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (5)..(5)

<223> OTHER INFORMATION: Xaa is Ser or Thr

<400> SEQUENCE: 6

Asp Asn Trp Leu Xaa Tyr
1 5

<210> SEQ ID NO 7

<21l> LENGTH: 17

<212>» TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (light chain CDR1 of c¢-Met antibody)
«<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Xaa is His, Arg, Gln or Lys
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (12)..(12)

<223> OTHER INFORMATION: Xaa is His or Gln

«<220> FEATURE:
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-continued

<221> NAME/KEY: MISC FEATURE
<222> LOCATION: (13)..(13)
<223> OTHER INFORMATION: Xaa is Lys or Asn

<400> SEQUENCE: 7

Lys Ser Ser Xaa Ser Leu Leu Ala Ser Gly Asn Xaa Xaa Asn Tyr Leu
1 5 10 15

Ala

<210> SEQ ID NO 8

<21l> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (light chain CDR2 of c¢-Met antibody)
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa is Ala or Gly
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Xaa is Thr or Lys
<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Xaa 1s Ser or Pro
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (7)..(7)

<223> OTHER INFORMATION: Xaa can be any naturally occurring amino acid

<400> SEQUENCE: 8

Trp Xaa Ser Xaa Arg Val Xaa
1 5

<210> SEQ ID NO 9

<211l> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (light chain CDR3 of c¢-Met antibody)
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Xaa is Gly, Ala or Gln

<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (6)..(6)

<223> OTHER INFORMATION: Xaa is Arg, His, Ser, Ala, Gly or Lys
<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Xaa is Leu, Tyr, Phe or Met

<400> SEQUENCE: 9

Xaa Gln Ser Tyr Ser Xaa Pro Xaa Thr
1 5

<210> SEQ ID NO 10

<211> LENGTH: 17

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

«<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (light chain CDR1 of AbF46)

<400> SEQUENCE: 10

Lys Ser Ser Gln Ser Leu Leu Ala Ser Gly Asn Gln Asn Asn Tyr Leu
1 5 10 15

Ala
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-continued

<210> SEQ ID NO 11

<211> LENGTH: 7

<212>» TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (light chain CDR2 of 2bF46)

<400> SEQUENCE: 11

Trp Ala Ser Thr Arg Val Ser
1 5

<210>» SEQ ID NO 12

<21l> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (light chain CDR3 of AbF46)

<400> SEQUENCE: 12

Gln Gln Ser Tyr Ser Ala Pro Leu Thr
1 5

<210> SEQ ID NO 13

<21l> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-L3 derived from L3-1 clone)

<400> SEQUENCE: 13

Gln Gln Ser Tyr Ser Arg Pro Tyr Thr
1 5

<210> SEQ ID NO 14

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-L3 derived from L3-2 clone)

<400> SEQUENCE: 14

Gly Gln Ser Tyr Ser Arg Pro Leu Thr
1 5

<210> SEQ ID NO 15

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-L3 derived from L3-3 clone)

<400> SEQUENCE: 15

Ala Gln Ser Tyr Ser His Pro Phe Ser
1 5

<210> SEQ ID NO 16

<211> LENGTH: 9

«212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-L3 derived from L3-5 clone)

<400> SEQUENCE: 16

Gln Gln Ser Tyr Ser Arg Pro Phe Thr
1 5
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-continued

50

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Glu Va
1

Ser Le

Tyr Me

SEQ ID NO

17

LENGTH: 117

TYPE: PRT

ORGANISM: Artificial Seguence

FEATURE:

OTHER INFORMATION: Synthetic (heavy chain variable region
¢-Met humanized antibody (huAbF46-H4) )

SEQUENCE :

1 Gln Leu

u Arg Leu
20

t Ser Trp
35

Gly Phe Ile Arg

50

Ser Va
65

1l Lys Gly

Leu Tyr Leu Gln

Tyr Cys Ala Arg

100

Val Thr Val Ser

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Asp Il
1

Asp Ar

Gly As

Ala Pr

50

Pro Se
65

Ile Se

115

SEQ ID NO

Ser

Val

Asn

Arg

Met

85

Asp

Ser

18

LENGTH: 114

TYPE: PRT

Glu

Arg

Lys

Phe

70

Asn

Asn

Ser

Ala

Gln

Ala

55

Thr

Ser

Trp

Gly

Ala

Ala

40

Asn

Ile

Leu

Phe

Gly

Ser

25

Pro

Gly

Ser

Arg

Ala
105

ORGANISM: Artificial Sequence

FEATURE:

Gly

10

Gly

Gly

Tyr

Arg

Ala

20

Tyr

Leu

Phe

Lys

Thr

Asp

75

Glu

Trp

Val

Thr

Gly

Thr

60

Asn

Asp

Gly

OTHER INFORMATION: Synthetic (light chain
c¢-Met humanized antibody (huAbF46-H4) ]

SEQUENCE :
e Gln Met
g Val Thr
20
n Gln Asn
35
o Lys Met

r Arg Phe

r Ser Leu

Ser Tyr Ser Arg

Lys Ar

«210>
<211>
<212>
<213>
<220>
<223>

«<400>

100

9

SEQ ID NO

18

Thr

5

Ile

Asn

Leu

Ser

Gln

85

Pro

19

LENGTH: 114

TYPE: PRT

Gln

Thr

Tyr

Ile

Gly

70

Pro

Tyr

Ser

Cys

Leu

Ile

55

Ser

Glu

Thr

Pro

Lys

Ala

40

Trp

Gly

Asp

Phe

Ser

Ser

25

Trp

Ala

Ser

Phe

Gly
105

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic
c¢-Met humanized antibody (huAbF46-H4) )

SEQUENCE :

19

Ser

10

Ser

His

Ser

Gly

Ala

90

Gln

Leu

Gln

Gln

Thr

Thr

75

Thr

Gly

Ser

Ser

Gln

Arg

60

Asp

Tyr

Thr

Gln

Phe

Leu

45

Glu

Ser

Thr

Gln

Pro

Thr

30

Glu

Tyr

Lys

Ala

Gly
110

Gly

15

Asp

Trp

Ser

Asn

Val

95

Thr

Gly

Tyr

Leu

Ala

Thr

80

Tyr

Leu

variable region

Ala

Leu

Lys

45

Val

Phe

Tyr

Lys

Ser

Leu

30

Pro

Ser

Thr

Cys

Val
110

Val

15

2Ala

Gly

Gly

Leu

Gln

95

Glu

Gly

Ser

Lys

Val

Thr

80

Gln

Ile

of anti

of anti

(light chain variable region of anti
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51

-continued

52

Asp Il

Asp Ar

Gly As

Ala Pr
50

Pro Se
65

Ile Se

e Gln Met Thr Gln Ser Pro Ser Ser Leu Ser
g Val Thr Ile Thr Cys Lys Ser Ser Gln Ser
20 25

n Gln Asn Asn Tyr Leu Ala Trp His Gln Gln
35 40

o Lys Met Leu Ile Ile Trp Ala Ser Thr Arg
55 60

r Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
70 75

r Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr
85 90

Ser Tyr Ser Arg Pro Leu Thr Phe Gly Gln Gly Thr

Lys Ar

<210>
<21ll>
<212>
<213>
<220>
<223>

<400>

Asp Il
1

Asp Ar

Gly As

Ala Pr

50

Pro Se
65

Ile Se

100 105

g

SEQ ID NO 20

LENGTH: 114

TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic (light chain
c¢-Met humanized antibody (huAbF46-H4) ]

SEQUENCE: 20

e Gln Met Thr Gln Ser Pro Ser Ser Leu Ser

g Val Thr Ile Thr Cys Lys Ser Ser Gln Ser
20 25

n Gln Asn Asn Tyr Leu Ala Trp His Gln Gln
35 40

o Lys Met Leu Ile Ile Trp Ala Ser Thr Arg
55 60

r Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
70 75

r Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr
85 90

Ser Tyr Ser His Pro Phe Ser Phe Gly Gln Gly Thr

Lys Ar

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Asp Il

1

Asp Ar

Gly As

Ala Pr

100 105

g

SEQ ID NO 21

LENGTH: 114

TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic (light chain
c¢-Met humanized antibody (huAbF46-H4) ]

SEQUENCE: 21

e Gln Met Thr Gln Ser Pro Ser Ser Leu Ser
5 10

g Val Thr Ile Thr Cys Lys Ser Ser Gln Ser
20 25

n Gln Asn Asn Tyr Leu Ala Trp His Gln Gln
35 40

o Lys Met Leu Ile Ile Trp Ala Ser Thr Arg

Ala

Leu

Lys

45

Val

Phe

Tyr

Lys

Ser

Leu

30

Pro

Ser

Thr

Cys

Val
110

Val

15

Ala

Gly

Gly

Leu

Gly

95

Glu

Gly

Ser

Lys

Val

Thr

80

Gln

Ile

variable region

Ala

Leu

Lys

45

Val

Phe

Tyr

Lys

Ser

Leu

30

Pro

Ser

Thr

Cys

Val
110

val

15

2la

Gly

Gly

Leu

Ala

95

Glu

Gly

Ser

Lys

Val

Thr

80

Gln

Ile

variable region

Ala

Leu

Lys

45

Val

Ser

Val
15

Gly

Leu Ala Ser

30

Pro

Ser

Gly

Gly

Lys

Val

of anti

of anti
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53 54

-continued

50 55 60

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
85 90 95

Ser Tyr Ser Arg Pro Phe Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

Lys Arg

<210> SEQ ID NO 22

<211>» LENGTH: 6

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-H1l derived from H11-4 clone)

<400> SEQUENCE: 22

Pro Glu Tyr Tyr Met Ser
1 5

<210> SEQ ID NO 23

<21l> LENGTH: 6

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-H1 derived from YC151 clone)

<400> SEQUENCE: 23

Pro Asp Tyr Tyr Met Ser
1 5

<210> SEQ ID NO 24

<211> LENGTH: 6

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-H1 derived from YC193 clone)

<400> SEQUENCE: 24

Ser Asp Tyr Tyr Met Ser
1 5

<210> SEQ ID NO 25

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-H2 derived from YC244 clone)

<400> SEQUENCE: 25

Arg Asn Asn Ala Asn Gly Asn Thr
1 5

<210> SEQ ID NO 26

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

«220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-H2 derived from YC321 clone)

<400> SEQUENCE: 26

Arg Asn Lys Val Asn Gly Tyr Thr
1 5
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55 56

-continued

<210> SEQ ID NO 27

<211>» LENGTH: 6

<212>» TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-H3 derived from YC354 clone)

<400> SEQUENCE: 27

Asp Asn Trp Leu Ser Tyr
1 5

<210> SEQ ID NO 28

<211l> LENGTH: 6

<212>» TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-H3 derived from YC374 clone)

<400> SEQUENCE: 28

Asp Asn Trp Leu Thr Tyr
1 5

<210> SEQ ID NO 29

<21l> LENGTH: 17

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-L1 derived from L1-1 clone)

<400> SEQUENCE: 29

Lys Ser Ser His Ser Leu Leu Ala Ser Gly Asn Gln Asn Asn Tyr Leu
1 5 10 15

Ala

<210> SEQ ID NO 30

<211> LENGTH: 17

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-L1 derived from L1-3 clone)

<400> SEQUENCE: 30

Lys Ser Ser Arg Ser Leu Leu Ser Ser Gly Asn His Lys Asn Tyr Leu
1 5 10 15

Ala

<210> SEQ ID NO 31

<211> LENGTH: 17

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-L1 derived from L1-4 clone)

<400> SEQUENCE: 31

Lys Ser Ser Lys Ser Leu Leu Ala Ser Gly Asn Gln Asn Asn Tyr Leu
1 5 10 15

Ala

<210> SEQ ID NO 32

<211> LENGTH: 17

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-L1 derived from L1-12 clone)

«<400> SEQUENCE: 32
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57 58

-continued

Lys Ser Ser Arg Ser Leu Leu Ala Ser Gly Asn Gln Asn Asn Tyr Leu
1 5 10 15

Ala

<210>» SEQ ID NO 33

<211>» LENGTH: 17

<212>» TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-L1 derived from L1-22 clone)

<400> SEQUENCE: 33

Lys Ser Ser His Ser Leu Leu Ala Ser Gly Asn Gln Asn Asn Tyr Leu
1 5 10 15

Ala

<210> SEQ ID NO 34

<21l> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-L2 derived from L2-9 clone)

<400> SEQUENCE: 34

Trp Ala Ser Lys Arg Val Ser
1 5

<210> SEQ ID NO 35

<211l> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-L2 derived from L2-12 clone)

<400> SEQUENCE: 35

Trp Gly Ser Thr Arg Val Ser
1 5

<210> SEQ ID NO 36

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-L2 derived from L2-16 clone)

<400> SEQUENCE: 36

Trp Gly Ser Thr Arg Val Pro
1 5

<210> SEQ ID NO 37

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (CDR-L3 derived from L3-32 clone)

<400> SEQUENCE: 37

Gln Gln Ser Tyr Ser Lys Pro Phe Thr
1 5

<210> SEQ ID NO 38

<211> LENGTH: 1416

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
«<220> FEATURE:
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-continued

<223>

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

OTHER INFORMATION: Synthetic (nucleotide sequence of heavy chain

of c¢hAbF46)

FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(e)

OTHER INFORMATION: EcoRI restriction site

FEATURE:
NAME/KEY: misc_feature
LOCATION: (7)..(66)

OTHER INFORMATION: signal sequence
FEATURE:

NAME/KEY: misc_feature

LOCATION: (67)..(417)

OTHER INFORMATION: VH - heavy chain
FEATURE:

NAME/KEY: misc_feature

LOCATION: (418)..(423)

OTHER INFORMATION: Ndel restriction
FEATURE:

NAME/KEY: misc_feature

LOCATION: (418)..(1407

OTHER INFORMATION: CH - heavy chain
FEATURE:

NAME/KEY: misc_feature

LOCATION: (1408)..(1410)

OTHER INFORMATION: TGA - stop sodon
FEATURE:

NAME/KEY: misc_feature

LOCATION: (1411)..(1416)

OTHER INFORMATION: Xhol restriction

SEQUENCE: 38

variable region

site

constant region

site

gaattegeey ccaccatgga atggagetgg gttttteteg taacactttt

cagtgtgagg tgaagctggt ggagtctgga ggaggcttgg tacagectgy

agactctect gtgcaactte tgggttcace ttcactgatt actacatgag

cagcctecag gaaaggcact tgagtggttg ggttttatta gaaacaaage

acaacagagt acagtgcatc tgtgaagggt cggttcacca tctccagaga

agcatcctet atcttcaaat ggacaccctyg agagetgagg acagtgccac

gcaagagata actggtttge ttactggggce caagggactc tggtcactgt

agcaccaagg gcccateggt ctteccecctg geaccctect ccaagagcac

acagcggece tgggetgect ggtcaaggac tacttcccceg aaccggtgac

aactcaggcg ccctgaccag cggcgtgcac acctteeccgg ctgtectaca

ctctactece tcagcagegt ggtgacegtyg cectccagea gettgggeac

atctgcaacg tgaatcacaa gcccagcaac accaaggtgg acaagaaagt

tecttgtgaca aaactcacac atgcccaccg tgcccagcac ctgaactect

tcagtcttcee tettececce aaaacccaag gacaccctca tgatctecceg

gtcacatgeyg tggtggtgga cgtgagccac gaagaccctyg aggtcaagtt

gtggacggeyg tggaggtgca taatgccaag acaaagccge gggaggagca

acgtaccgty tggtcagegt cctcaccegte ctgcaccagg actggcetgaa

tacaagtgca aggtctccaa caaagccctc ccagccccca tcgagaaaac

gccaaaggge agccccgaga accacaggtg tacaccctge cceccatcccg

accaagaace aggteagecet gacctgectyg gtcaaagget tetatceccag

gtggagtggy agagcaatgg gcagcecggag aacaactaca agaccacgcec

gactccgacyg gcetcocttett cctctacage aagctcaccey tggacaagag

caggggaacyg tcttctcatg ctcegtgatyg catgaggete tgcacaacca

aaatggtatc
gggttctctg
ctgggtecge
taatggttac
taattcccaa
ttattactgt
ctctgecaget
ctetggggge
ggtgtegtgg
gtcctcagga
ccagacctac
tgagcccaaa
ggggggaccyg
gaccectgag
caactggtac
gtacaacagc
tggcaaggag
catctccaaa
ggaggagatg
cgacategee
tcecegtgetyg
caggtggcag

ctacacgcag

60

120

180

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380
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-continued

aagagcctct ccoctgtetee gggtaaatga ctcgag

<210> SEQ ID NO 39
<211> LENGTH: 759

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

of chAbF46)
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:

(1) .. (6)

<223> OTHER INFORMATION: EcoRI restriction site
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (7)..(90

<223> OTHER INFORMATION: signal segquence
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:

(91) ..

(432)

<223> OTHER INFORMATION: VL - light chain variable region
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (430)
<223> OTHER INFORMATION: BgsiWI restriction site
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (433)
<223> OTHER INFORMATION: CL - light chain constant region
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (751)
<223> OTHER INFORMATION: stecp codon
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (754)
<223> OTHER INFORMATION: XhoI restriction site

<400> SEQUENCE: 39

gaattcacta
ctgetgetat
ctgactgtgt
gctagtggca
aaaatgctga
agtggatctg
gtttattact
gagctgaaac
ttgaaatctg
aaagtacagt
gagcaggaca
gactacgaga

gtcacaaaga

gtgattaatt
cggtatetygg
cagcaggaga
accaaaataa
taatttgggce
ggacggattt
gtcagcagte
gtacggtggce
gaactgcecte
ggaaggtgga
gcaaggacag
aacacaaagt

gcttcaacay

<210> SEQ ID NO 40
«211> LENGTH: 447

«212> TYPE:

PRT

.. {435)

.. {750)

.. {753)

.. {759)

cgecegecace
tacctgtgga
gaaggtcact
ctacttggcece
atccactagg
cactctgacce
ctacagcgcet
tgcaccatct
tgttgtgtge
taacgcecte
cacctacagce

ctacgecetge

gggagagtgt

atggattcac
gacattttga
atgagctgca
tggcaccagce
gtatctggayg
atcaacagtg
ccgetcacgt
gtcttecatcet
ctgctgaata
caatcgggta
ctcagcagca
gaagtcacce

tgactcgag

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (amino acid sequence of Hl-heavy)

<400> SEQUENCE: 40

aggcccaggt
tgacccagtc
agtccagtca
agaaaccagg
tecectgateg
tgcaggctga
tecggtgetgg
tceegecate
acttctatec
actcccagga
cectgacget

atcagggcct

ccteatgttyg
tccatcctee
gagtctttta
acgatctcct
cttcataggce
agatctggcet
gaccaagctg
tgatgagcag
cagagaggcc
gagtgtcaca
gagcaaagca

gagctegeece

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5

10

15

1416

(nucleotide seguence of light chain

60

120

180

240

300

360

420

480

540

600

660

720

759
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-continued

64

Ser

Tyr

Gly

Ser

65

Leu

Tyr

Val

Ala

Leu

145

Gly

Ser

Leu

Thr

Thr

225

Phe

Pro

Val

Thr

Val

305

Cys

Ser

Pro

Val

Gly

385

Asp

Trp

Leu

Met

Phe

50

Val

Tyr

Cys

Thr

Pro

130

Val

Ala

Gly

Gly

Lys

210

Cys

Leu

Glu

Lys

Lys

290

Leu

Lys

Lys

Ser

Lys
370
Gln

Gly

Gln

Arg

Ser

35

Ile

Lys

Leu

Ala

Val

115

Ser

Lys

Leu

Leu

Thr

195

Val

Pro

Phe

Val

Phe

275

Pro

Thr

Val

Ala

Arg

355

Gly

Pro

Ser

Gln

Leu

20

Trp

Arg

Gly

Gln

Arg

100

Ser

Ser

Asp

Thr

Tyr

180

Gln

Asp

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Lys

340

Glu

Phe

Glu

Phe

Gly
420

Ser

Val

Asn

Arg

Met

85

Asp

Ser

Lys

Tyr

Ser

165

Ser

Thr

Lys

Cys

Pro

245

Cys

Trp

Glu

Leu

Asn

325

Gly

Glu

Tyr

Asn

Phe
405

Asn

Arg

Lys

Phe

70

Asn

Asn

Ala

Ser

Phe

150

Gly

Leu

Tyr

Lys

Pro

230

Lys

Val

Tyr

Glu

His

310

Lys

Gln

Met

Pro

Asn

390

Leu

Val

Ala

Gln

Ala

55

Thr

Ser

Trp

Ser

Thr

135

Pro

Val

Ser

Ile

Val

215

Ala

Pro

Val

Val

Gln

295

Gln

Ala

Pro

Thr

Ser

375

Tyr

Tyr

Phe

Ala

Ala

40

Asn

Ile

Leu

Phe

Thr

120

Ser

Glu

His

Ser

Cys

200

Glu

Pro

Lys

Val

Asp

280

Tyr

Asp

Leu

Arg

Lys

360

Asp

Lys

Ser

Ser

Ser

25

Pro

Gly

Ser

Lys

Ala

105

Lys

Gly

Pro

Thr

Val

185

Asn

Pro

Glu

Asp

Asp

265

Gly

Asn

Trp

Pro

Glu

345

Asn

Ile

Thr

Lys

Cys
425

Gly

Gly

Tyr

Arg

Thr

20

Tyr

Gly

Gly

Val

Phe

170

Val

Val

Lys

Leu

Thr

250

Val

Val

Ser

Leu

Ala

330

Pro

Gln

Ala

Thr

Leu

410

Ser

Phe

Lys

Thr

Asp

75

Glu

Trp

Pro

Thr

Thr

155

Pro

Thr

Asn

Ser

Leu

235

Leu

Ser

Glu

Thr

Asn

315

Pro

Gln

Val

Val

Pro

395

Thr

Val

Thr

Gly

Thr

60

Asn

Asp

Gly

Ser

Ala

140

Val

Ala

Val

His

Cys

220

Gly

Met

His

Val

Tyr

300

Gly

Ile

Val

Ser

Glu

380

Pro

Val

Met

Phe

Leu

45

Glu

Ser

Thr

Gln

Val

125

Ala

Ser

Val

Pro

Lys

205

Asp

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Val

Asp

His

Thr

30

Glu

Tyr

Lys

Ala

Gly

110

Phe

Leu

Trp

Leu

Ser

190

Pro

Lys

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Thr

350

Thr

Glu

Leu

Lys

Glu
430

Asp

Trp

Ser

Asn

Val

95

Thr

Pro

Gly

Asn

Gln

175

Ser

Ser

Thr

Ser

Arg

255

Pro

2Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Asp

Ser
415

Ala

Tyr

Leu

2la

Ser

80

Tyr

Leu

Leu

Cys

Ser

160

Ser

Ser

Asn

His

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn

Ser

400

Arg

Leu
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65

-continued

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> SEQ ID NO 41

<211> LENGTH: 447

<212>» TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (amino acid sequence of H3-heavy)

<400> SEQUENCE: 41

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

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Thr Asp Tyr
20 25 30

Tyr Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Gly Phe Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ser 2Ala
50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys 2Asn Ser
65 70 75 80

Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
85 90 95

Tyr Cys Ala Arg Asp Asn Trp Phe Ala Tyr Trp Gly Gln Gly Thr Leu
100 105 110

Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu
115 120 125

Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys
130 135 140

Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser
145 150 155 160

Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser
165 170 175

Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser
180 185 190

Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn
195 200 205

Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His
210 215 220

Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val
225 230 235 240

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
245 250 255

Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
260 265 270

Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
275 280 285

Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser
290 295 300

Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
305 310 315 320

Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile
325 330 335

Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
340 345 350
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-continued

Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
355 360 365

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
370 375 380

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
385 390 395 400

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
405 410 415

Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
420 425 430

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> SEQ ID NO 42

<211l> LENGTH: 447

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (amino acid sequence of H4-heavy)

<400> SEQUENCE: 42

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly CGly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Thr 2Asp Tyr
20 25 30

Tyr Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Gly Phe Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ser Ala
50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys 2Asn Thr
65 70 75 80

Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
85 90 85

Tyr Cys Ala Arg Asp Asn Trp Phe Ala Tyr Trp Gly Gln Gly Thr Leu
100 105 110

Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu
115 120 125

Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys
130 135 140

Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 2Asn Ser
145 150 155 160

Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser
165 170 175

Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser
180 185 190

Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn
195 200 205

Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His
210 215 220

Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val
225 230 235 240

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
245 250 255

Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
260 265 270
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70

Val

Thr

Val

305

Cys

Ser

Pro

Val

Gly

385

Asp

Trp

<210>
<21l>
<212>
<213>
<220>
<223>

Lys

Lys

290

Leu

Lys

Lys

Ser

Lys

370

Gln

Gly

Gln

Asn

Phe

275

Pro

Thr

Val

Ala

Arg

355

Gly

Pro

Ser

Gln

His
435

Asn

Arg

Val

Ser

Lys

340

Glu

Phe

Glu

Phe

Gly
420

<400> SEQUENCE:

Asp Ile Val Met

1

Glu

Gly

Pro

Pro

65

Ile

Ser

Lys

Glu

Phe

145

Gln

Ser

Arg

Asn

Pro

50

Asp

Ser

Tyr

Arg

Gln
130
Tyr

Ser

Thr

Ala

Gln

35

Lys

Arg

Ser

Ser

Thr

115

Leu

Pro

Gly

Tyr

Thr

20

Asn

Met

Phe

Leu

Ala

100

Val

Arg

Asn

Ser
180

Trp Tyr

Glu Glu

Leu His

310

Asn Lys
325

Gly Gln

Glu Met

Tyr Pro

Asn Asn

390

Phe Leu
405

Asn Val

Thr Gln

SEQ ID NO 43
LENGTH:
TYPE: PRT
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Synthetic (amino acid sequence

220

43

Thr Gln

Ile Asn

Asn Tyr

Leu Ile

Ser Gly
70

Gln Ala
85

Pro Leu

Ala Ala

Ser Gly

Glu Ala

150

Ser Gln
165

Leu Ser

Val

Gln

295

Gln

Ala

Pro

Thr

Ser

375

Tyr

Tyr

Phe

Lys

Ser

Cys

Leu

Ile

55

Ser

Glu

Thr

Pro

Thr

135

Lys

Glu

Ser

Asp

280

Tyr

Asp

Leu

Arg

Lys

360

Asp

Lys

Ser

Ser

Ser
440

Pro

Lys

Ala

40

Trp

Gly

Asp

Phe

Ser

120

Ala

Val

Ser

Thr

Gly

Asn

Trp

Pro

Glu

345

Asn

Ile

Thr

Lys

Cys

425

Leu

Asp

Ser

25

Trp

Ala

Ser

Val

Gly

105

Val

Ser

Gln

Val

Leu
185

Val

Ser

Leu

Ala

330

Pro

Gln

Ala

Thr

Leu

410

Ser

Ser

Ser

10

Ser

His

Ser

Gly

Ala

90

Gly

Phe

Val

Trp

Thr

170

Thr

Glu

Thr

Asn

315

Pro

Gln

Val

Val

Pro

395

Thr

Val

Leu

Leu

Gln

Gln

Thr

Thr

75

Val

Gly

Ile

Val

Lys
155

Glu

Leu

Val

Tyr

300

Gly

Ile

Val

Ser

Glu

380

Pro

Val

Met

Ser

Ala

Ser

Gln

Arg

60

Asp

Tyr

Thr

Phe

Cys

140

Val

Gln

Ser

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Val

Asp

His

Pro
445

Val

Leu

Lys

45

Val

Phe

Tyr

Lys

Pro

125

Leu

Asp

Asp

Lys

Asn

Val

Glu

Lys

Thr

350

Thr

Glu

Leu

Lys

Glu

430

Gly

Ser

Leu

30

Pro

Ser

Thr

Cys

Val

110

Pro

Leu

Asn

Ser

Ala
190

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Asp

Ser

415

2la

Lys

of Hl-1light)

Leu

15

Ala

Gly

Gly

Leu

Gln

95

Glu

Ser

Asn

Ala

Lys

175

Asp

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn

Ser

400

Arg

Leu

Gly

Ser

Gln

Val

Thr

80

Gln

Ile

Asp

Asn

Leu

160

Asp

Tyr
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Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser
195 200 205

Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215 220

<210>» SEQ ID NO 44

<211>» LENGTH: 220

<212>» TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (amino acid sequence of H2-light

<400> SEQUENCE: 44

Asp Ile Val Met Thr Gln Thr Pro Leu Ser Leu Pro Val Thr Pro Gly
1 5 10 15

Glu Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Ala Ser
20 25 30

Gly Asn Gln Asn Asn Tyr Leu Ala Trp His Leu Gln Lys Pro Gly Gln
35 40 45

Ser Pro Gln Met Leu Ile Ile Trp Ala Ser Thr Arg Val Ser Gly Val
50 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys
65 70 75 80

Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Gln Gln
85 90 95

Ser Tyr Ser Ala Pro Leu Thr Phe Gly Gln Gly Thr Lys Leu Glu Leu
100 105 110

Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser 2Asp
115 120 125

Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn
130 135 140

Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn 2la Leu
145 150 155 160

Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp
165 170 175

Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala 2Zsp Tyr
180 185 190

Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser
195 200 205

Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215 220

<210> SEQ ID NO 45

<211> LENGTH: 220

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (amino acid sequence of H3-light)

<400> SEQUENCE: 45

Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Leu Leu Ala Ser
20 25 30

Gly Asn Gln Asn Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
35 40 45

Pro Pro Lys Leu Leu Ile Ile Trp Ala Ser Thr Arg Val Ser Gly Val
50 55 60
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74

Pro

65

Ile

Ser

Lys

Glu

Phe

145

Gln

Ser

Glu

Ser

<210>
<211l>
<212>
<213>
<220>
<223>

Asp

Ser

Tyr

Arg

Gln

130

Tyr

Ser

Thr

Lys

Pro
210

Arg

Ser

Ser

Thr

115

Leu

Pro

Gly

Tyr

His

195

Val

Phe

Leu

Ala

100

Val

Arg

Asn

Ser

180

Thr

<400> SEQUENCE:

Asp Ile Gln Met

1

Asp

Gly

Ala

Pro

65

Ile

Ser

Lys

Glu

Phe

145

Gln

Ser

Glu

Arg

Asn

Pro

50

Ser

Ser

Tyr

Arg

Gln

130

Tyr

Ser

Thr

Lys

Val

Gln

35

Lys

Arg

Ser

Ser

Thr

115

Leu

Pro

Gly

Tyr

His
195

Thr

20

Asn

Met

Phe

Leu

Ala

100

Val

Arg

Asn

Ser
180

Ser Gly Ser
70

Gln Ala Glu
85

Pro Leu Thr

Ala Ala Pro

Ser Gly Thr

135

Glu Ala Lys
150

Ser Gln Glu
165

Leu Ser Ser

Val Tyr Ala

Lys Ser Phe
215

SEQ ID NO 46
LENGTH: 219
TYPE: PRT
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Synthetic (amino acid sequence

46

Thr Gln Ser

Ile Thr Cys

Asn Tyr Leu

Leu Ile Ile
55

Ser Gly Ser
70

Gln Pro Glu
85

Pro Leu Thr

Ala Ala Pro

Ser Gly Thr
135

Glu Ala Lys
150

Ser Gln Glu
165

Leu Ser Ser

Val Tyr Ala

Gly

Asp

Phe

Ser

120

Ala

Val

Ser

Thr

Cys

200

Asn

Pro

Lys

Ala

40

Trp

Gly

Asp

Phe

Ser

120

Ala

Val

Ser

Thr

Cys
200

Ser

Val

Gly

105

Val

Ser

Gln

Val

Leu

185

Glu

Arg

Ser

Ser

25

Trp

Ala

Ser

Phe

Gly

105

Val

Ser

Gln

Val

Leu
185

Glu

Gly

Ala

20

Gly

Phe

Val

Trp

Thr

170

Thr

Val

Gly

Ser

10

Ser

His

Ser

Gly

Ala

90

Gln

Phe

Val

Trp

Thr
170

Thr

Val

Thr

75

Val

Gly

Ile

Val

Lys

155

Glu

Leu

Thr

Glu

Leu

Gln

Gln

Thr

Thr

75

Thr

Gly

Ile

Val

Lys
155
Glu

Leu

Thr

Asp

Tyr

Thr

Phe

Cys

140

Val

Gln

Ser

His

Cys
220

Ser

Ser

Gln

Arg

60

Asp

Tyr

Thr

Phe

Cys

140

Val

Gln

Ser

His

Phe

Tyr

Lys

Pro

125

Leu

Asp

Asp

Lys

Gln
205

Ala

Leu

Lys

45

Val

Phe

Tyr

Lys

Pro

125

Leu

Asp

Asp

Lys

Gln
205

Thr

Cys

Val

110

Pro

Leu

Asn

Ser

Ala

190

Gly

Ser

Leu

30

Pro

Ser

Thr

Cys

Val

110

Pro

Leu

Asn

Ser

Ala
190

Gly

Leu

Gln

95

Glu

Ser

Asn

Ala

Lys

175

Asp

Leu

of H4-1light)

Val

15

Ala

Gly

Gly

Leu

Gln

95

Glu

Ser

Asn

Ala

Lys
175

Asp

Leu

Thr

80

Gln

Ile

Asp

Asn

Leu

160

Asp

Tyr

Ser

Gly

Ser

Lys

Val

Thr

80

Gln

Ile

Asp

Asn

Leu
160
Asp

Tyr

Ser
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-continued

76

Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu
210 215

<210> SEQ ID NO 47

<211>» LENGTH: 1350

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (nucleotide sequence of Hl-heavy)

<400> SEQUENCE: 47
gaggtgcage tggtggagte tgggggagge ttggtcecage ctyggagggte cctgagacte 60
tcetgtgeay cctetggatt caccttcact gactactaca tgagetgggt ccgccagget 120

ccagggaagy ggctyggagty gttgggettt attagaaaca aagctaacgyg ttacaccaca 180

gaatacagty cgtctgtgaa aggcagattc accatctcaa gagataattc aaagaactca 240
ctgtatctge aaatgaacag cctgaaaacce gaggacacgg ccegtgtatta ctgtgctaga 300
gataactggt ttygcttactyg gggtcaagga accctggtca ccgtctecte ggctagecace 360
aagggcccat cggtettecee cctggcacce tectecaaga gcacctetgy gggcacagey 420

geectggget gectggtcaa ggactactte cccgaaccgg tgacggtgte gtggaactca 480

ggcgeoctga ccageggoegt gcacacctte ccggetgtee tacagtecte aggactctac 540
tcecteagea gegtggtgac cgtgecctee agcagettgg gcaccecagac ctacatctge 600
aacgtgaatc acaagcccag caacaccaag gtggacaaga aagttgagec caaatcttgt 660
gacaaaactc acacatgcce accgtgccca gcacctgaac toetgggggg accgtcagte 720
ttectettee coecaaaace caaggacace ctcatgatcet ceeggaccee tgaggtcaca 780

tgegtggtgg tggacgtgag ccacgaagac cctgaggtca agttcaactg gtacgtggac 840
ggcgtggagg tgcataatge caagacaaag ccgcegggagy agcagtacaa cagcacgtac 900
cgtgtggtca gcgtectcac cgtcctgcac caggactgge tgaatggcaa ggagtacaag 960
tgcaaggtct ccaacaaagc cctcccagec cccatcgaga aaaccatctce caaagccaaa 1020
gggcagccee gagaaccaca ggtgtacacc ctgcceccat ccecgggagga gatgaccaag 1080
aaccaggtca gcctgacctg cctggtcaaa ggcttctatce ccagecgacat cgccgtggag 1140
tgggagagca atgggcagcc ggagaacaac tacaagacca cgcctcecgt gectggactece 1200
gacggctect tcttcctcta cagcaagctce accgtggaca agagcaggtg gcagcagggyg 1260
aacgtcttet catgctccegt gatgcatgag gctctgcaca accactacac gcagaagagc 1320
ctctecectgt ctecgggtaa atgactcgag 1350
<210> SEQ ID NO 48

<211> LENGTH: 1350

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (nucleotide sequence of H3-heavy)

<400> SEQUENCE: 48

gaggtgcage tggtggagtc tgggggagge ttggtccage ctggagggte cctgagacte 60
tectgtgecag cctetggatt caccttcact gactactaca tgagetgggt ccgecagget 120
ccagggaagg ggctggagtg gttgggcettt attagaaaca aagctaacgg ttacaccaca 180
gaatacagtg cgtctgtgaa aggcagattc accatctcaa gagataattc aaagaactca 240

ctgtatctge aaatgaacag cctgegtget gaggacacgg cegtgtatta ctgtgetaga 300



US 9,213,031 B2
77 78

-continued
gataactggt ttgcttactyg gggtcaagga accctggtca ccgtetecte ggctageace 360
aagggcccat cggtcettecee cctggcacce tectccaaga gcacctetgg gggcacageg 420

gecctggget gectggtcaa ggactactte cccgaaccgg tgacggtgte gtggaactca 480

ggcgcoctga ccageggoegt gcacacctte ceggetgtee tacagtecte aggactctac 540
tcectocagea gogtggtgac cgtgecctee ageagettgyg gcacccagac ctacatctge 600
aacgtgaatc acaagcccag caacaccaag gtggacaaga aagttgagec caaatcttgt 660
gacaaaactc acacatgcce accgtgccca gcacctgaac tcoetygggggyg accgtcagte 720
ttectettee coccaaaace caaggacace ctcatgatct cceggaccee tgaggtcaca 780

tgcgtggtgg tggacgtgag ccacgaagac cctgaggtca agttcaactg gtacgtggac 840
ggcgtggagyg tgcataatgc caagacaaag ccgcgggagg agcagtacaa cagcacgtac 900
cgtgtggtca gogtectcac cgtectgcac caggactgge tgaatggcaa ggagtacaag 960
tgcaaggtct ccaacaaagc cctceccagec cccatcgaga aaaccatctc caaagccaaa 1020
gggcagcece gagaaccaca ggtgtacacc ctgcccccat cccgggagga gatgaccaag 1080
aaccaggtca gcoctgacctyg cctggtcaaa ggcttcetate ccagegacat cgcecgtggayg 1140
tgggagagca atgggcagcec ggagaacaac tacaagacca cgcectccegt gotggactee 1200
gacggctect tettecteta cagcaagete accgtggaca agagcaggtg gcagceagggyg 1260
aacgtcttet catgctccegt gatgcatgag gctctgcaca accactacac gcagaagagc 1320
ctctecetgt ctecgggtaa atgactcegag 1350
<210> SEQ ID NO 49

<211l> LENGTH: 1350

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (nucleotide sequence of H4-heavy)
<400> SEQUENCE: 49

gaggttcage tggtggagte tggeggtgge ctggtgcage cagggggcte actcegtttg 60
tectgtgecag cttetggett caccttcact gattactaca tgagetgggt gegtcaggec 120
ccgggtaagg gectggaatg gttgggtttt attagaaaca aagctaatgg ttacacaaca 180
gagtacagtyg catctgtgaa gggtcgttte actataagca gagataattc caaaaacaca 240
ctgtacctge agatgaacag cctgegtgct gaggacactg ccgtctatta ttgtgctaga 300
gataactggt ttgcttactg gggccaaggg actctggtca ccgtcetecte ggectagecace 360

aagggcccat cggtcecttece cctggcacce tectccaaga gcacctetgg gggcacageyg 420

gcectggget gectggtcaa ggactactte cccgaaccgyg tgacggtgtce gtggaactca 480

ggcgecctga ccageggegt gcacacctte ccggcetgtee tacagtectce aggactctac 540
tecectecagea gegtggtgace cgtgecectece ageagettgg gcacccagac ctacatctge 600
aacgtgaatc acaagcccag caacaccaag gtggacaaga aagttgagcec caaatcttgt 660
gacaaaactc acacatgccc accgtgecca gcacctgaac tceetgggggg accgteagte 720
ttectettee ceccaaaace caaggacace cteatgatet cceggaccee tgaggtcaca 780

tgcgtggtgg tggacgtgag ccacgaagac cctgaggtca agttcaactg gtacgtggac 840

ggcgtggagy tgcataatgc caagacaaag ccgcgggagy agcagtacaa cagcacgtac 900

cgtgtggtca gegtectcac cgtectgcac caggactgge tgaatggcaa ggagtacaag 960
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-continued

80

tgcaaggtct ccaacaaagc cctcccagec cccatcgaga aaaccatctce caaagccaaa 1020
gggcagcecce gagaaccaca ggtgtacacc ctgcccccat c¢ccegggagga gatgaccaag 1080
aaccaggtca gcctgacctyg cctggtcaaa ggcttctate ccagegacat cgccgtggag 1140
tgggagagca atgggcagcc ggagaacaac tacaagacca cgcctccecgt gctggactee 1200
gacggctect tcettectceta cagcaagcete accgtggaca agagcaggtg gcagcagggyg 1260
aacgtcttcet catgetecgt gatgecatgag getcectgcaca accactacac gcagaagagce 1320
ctcteecetgt ctecgggtaa atgactcgayg 1350
<210> SEQ ID NO 50

<211l> LENGTH: 669

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (nucleotide sequence of H1l-light)

<400> SEQUENCE: 50

gacatcgtga tgacccagte tccagactcce ctggetgtgt ctetgggcega gagggocace 60
atcaactgca agtccagcca gagtctttta getageggca accaaaataa ctacttaget 120
tggcaccage agaaaccagg acagcctoct aagatgctca ttatttggge atctacccegyg 180

gtatcogggy tccctgaccyg attcagtgge agegggtcoty ggacagattt cactctcace 240
atcagcagece tgcaggctga agatgtggca gtttattact gtcagcaatce ctatagtget 300
cctetocacgt teggaggegy taccaaggtyg gagatcaaac gtacggtgge tgcaccatcet 360

gtetteatet tecegecate tgatgageag ttgaaatctg gaactgecte tgttgtgtge 420

ctgctgaata acttctatcc cagagaggec aaagtacagt ggaaggtgga taacgeccte 480
caatcgggta actcccagga gagtgtcaca gagcaggaca gcaaggacag cacctacage 540
ctcagcagca ccctgacget gagcaaagca gactacgaga aacacaaagt ctacgectge 600
gaagtcacce atcagggect gagctegece gtcacaaaga gcttcaacag gggagagtgt 660
tgactcgag 669

<210> SEQ ID NO 51

<211> LENGTH: 669

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (nucleotide sequence of H2-light)
<400> SEQUENCE: 51

gatattgtga tgacccagac tccactctec ctgeccegteca ccectggaga gecggectece 60
atctecctgca agtccagtca gagtetttta getagtggca accaaaataa ctacttggec 120

tggcacctge agaagccagg gcagtctcca cagatgectga tcatttggge atccactagyg 180

gtatctggag tcccagacag gttcagtgge agtgggtcag gcactgattt cacactgaaa 240

atcagcaggy tggaggctga ggatgttgga gtttattact gccagcagtc ctacageget 300

cecgctcacgt tcggacaggg taccaagetg gagctcaaac gtacggtgge tgcaccatct 360
gtcttcatcet tcecgecate tgatgagcag ttgaaatctyg gaactgecte tgttgtgtge 420
ctgctgaata acttctatcc cagagaggce aaagtacagt ggaaggtgga taacgccctce 480
caatcgggta actcccagga gagtgtcaca gagcaggaca gcaaggacag cacctacagce 540
ctcagcagca ccctgacget gagcaaagca gactacgaga aacacaaagt ctacgectgce 600

gaagtcacce atcagggect gagotegece gtcacaaaga gcttcaacag gggagagtgt 660
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-continued

tgactcgag 669

<210>» SEQ ID NO 52

<211> LENGTH: 669

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (nucleotide sequence of H3-1light)

<400> SEQUENCE: 52

gacatcgtga tgacccagte tccagactcce ctggetgtgt ctetgggcega gagggocace 60
atcaactgca agtccagcca gagtctttta getageggca accaaaataa ctacttaget 120
tggtaccagc agaaaccagg acagcctoct aagctgctca ttatttggge atctacccegyg 180

gtatcogggy tccctgaccyg attcagtgge agegggtcoty ggacagattt cactctcace 240
atcagcagece tgcaggctga agatgtggca gtttattact gtcagcaatc ctatagtget 300

cctetocacgt teggaggcgy taccaaggtyg gagatcaaac gtacggtgge tgcaccatcet 360

gtcttecatet teecgecate tgatgagcag ttgaaatctyg gaactgecte tgttgtgtge 420
ctgctgaata acttctatcec cagagaggcce aaagtacagt ggaaggtgga taacgceccte 480
caatcgggta actceccagga gagtgtcaca gagcaggaca gcaaggacag cacctacagce 540
ctcagcagca c¢cctgacget gagcaaagca gactacgaga aacacaaagt ctacgcectgce 600
gaagtcacce atcagggcect gagctegecee gtcacaaaga gcttcaacag gggagagtgt 660
tgactcgag 669

<210> SEQ ID NO 53

<211l> LENGTH: 669

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (nucleotide sequence of H4-light)

<400> SEQUENCE: 53

gatatccaga tgacccagtce cccgagetee ctgteegect ctgtgggega tagggtcace 60
atcacctgca agtccagtca gagtctttta gectagtggca accaaaataa ctacttggec 120
tggcaccaac agaaaccagg aaaagctccg aaaatgctga ttatttggge atccactagg 180
gtatctggag tccctteteg cttctetgga tecgggtetg ggacggattt cactctgace 240
atcagcagtc tgcagcegga agacttcgca acttattact gtcagcagtce ctacageget 300

ccgctecacgt tcggacaggg taccaaggtg gagatcaaac gtacggtggce tgcaccatct 360

gtcttcatet tcecgecate tgatgagcag ttgaaatctg gaactgecte tgttgtgtge 420

ctgctgaata acttctatcc cagagaggce aaagtacagt ggaaggtgga taacgccctce 480
caatcgggta actcccagga gagtgtcaca gagcaggaca gcaaggacag cacctacagce 540
ctecagcagea ccctgacget gagcaaagea gactacgaga aacacaaagt ctacgectgce 600
gaagtcaccce atcagggcct gagctegcce gtcacaaaga gcttcaacag gggagagtgt 660
tgactcgag 669

<210> SEQ ID NO 54

<211> LENGTH: 23

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (linker between VH and VL)
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<400> SEQUENCE: 54

Gly Leu Gly Gly Leu Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
1 5 10 15

Gly Ser Ser Gly Val Gly Ser
20

<210>» SEQ ID NO 55

<211> LENGTH: 1088

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (polynucleotide encoding scFv of
huAbF46 antibody)

<400> SEQUENCE: 55

gctagegttt tagcagaagt tcaattggtt gaatctggty gtggtttggt tcaaccaggt 60

ggttctttga gattgtcttg tgctgecttet ggttttactt tcaccgatta ttacatgtece 120

tgggttagac aagctccagyg taaaggtttyg gaatggttgyg gtttcattayg aaacaagget 180

aacggttaca ctaccgaata ttetgcttet gttaagggta gattcaccat ttctagagac 240

aactctaaga acaccttgta cttgcaaatyg aactccttga gagctgaaga tactgetgtt 300

tattactgcg ctagagataa ttggtttgcet tattggggte aaggtacttt ggttactgtt 360

tettetggee tegggggect cggaggagga ggtagtggeg gaggaggcetce cggtggatece 420

ageggtgtygy gttecgatat tcaaatgace caatctcecat cttetttgte tgettcagtt 480
ggtgatagag ttaccattac ttgtaagtcc tcccaatctt tgttggette tggtaatcag 540
aacaattact tggcttggeca tcaacaaaaa ccaggtaaag ctccaaagat gttgattatt 600

tgggctteta ccagagtttc tggtgttcca tctagatttt ctggttctgg ttccggtact 660
gattttactt tgaccatttc atccttgcaa ccagaagatt tcgctactta ctactgtcaa 720
caatcttact ctgctccatt gacttttggt caaggtacaa aggtcgaaat caagagagaa 780
ttcggtaage ctatccctaa ccctetecte ggtetegatt ctacgggtgg tggtggatcet 840
ggtggtggtyg gttctggtgg tggtggttct caggaactga caactatatg cgagcaaatc 900
ccctecaccaa ctttagaatc gacgecgtac tetttgtcaa cgactactat tttggcecaac 960
gggaaggcaa tgcaaggagt ttttgaatat tacaaatcag taacgtttgt cagtaattgc 1020
ggttctcacc cctcaacaac tagcaaaggc agccccataa acacacagta tgttttttga 1080

gtttaaac 1088

<210> SEQ ID NO 56

<211> LENGTH: 5597

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (expression vector including
polynucleotide encoding scFv of huAbF46 antibody)

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (573)..(578)

<223> OTHER INFORMATION: Nhel restriction site

«220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (588)..(938)

<223> OTHER INFORMATION: huAbF46 VH

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (939)..(1007)

<223> OTHER INFORMATION: linker

«<220> FEATURE:

<221> NAME/KEY: misc_feature
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<222>» LOCATION:

(1008) . .(1349)

<223> OTHER INFORMATION: huZbF46 VL
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:

(1350) . .(1355)

<223> OTHER INFORMATION: EccRI restriction site
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:

(1356) . .(1397)

<223> OTHER INFORMATION: V5 epitope
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:
<223> OTHER INFORMATION:

<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:

(1398)..(1442)

(1443)..(1649)

<223> OTHER INFORMATION: Aga2
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:

(1650) ..(1652)

(G4s) 3 linker

<223> OTHER INFORMATION: TGA(stop codon)
<220> FEATURE:
<221> NAME/KEY: misc_feature

<222> LOCATION:

(1653)..(1660)

<223> OTHER INFORMATION: Pmel restriction site

<400> SEQUENCE: 56

acggattaga
cetegtette
acaataaaga
ctggecccac
ttagtttttt
taacagatat
ggtttgtatt
ctctatactt
gactcactat
tacttcgetg
ttgaatctgg
ctggttttac
tggaatggtt
ctgttaaggyg
tgaactecctt
cttattgggyg
gaggtagtgg
cccaatctee
ceteccaate
aaccaggtaa
catctagatt
aaccagaaga
gtcaaggtac
tecggtcetega

ctcaggaact

agecgecgag
accggtegeyg
ttctacaata
aaaccttcaa
agccttattt
ataaatgcaa
acttcecttatt
taacgtcaag
agggaatatt
tttttcaata
tggtggtttg
tttcaccgat
gggtttcatt
tagattcacc
gagagctgaa
tcaaggtact
¢ggaggaggce
atcttetttg
tttgttgget
agctccaaag
ttetggttet
tttegetact
aaaggtcgaa
ttetacgggt

gacaactata

cgggtgacag
ttectgaaac
ctagetttta
atgaacgaat
ctggggtaat
aaactgcata
caaatgtaat
gagaaaaaac
aagctaattce
ttttectgtta
gttcaaccag
tattacatgt
agaaacaagg
atttctagag
gatactgctyg
ttggttactg
tceggtggat
tctgettecag
tctggtaate
atgttgatta
ggtteceggta
tactactgte
atcaagagag
ggtggtggat

tgcgagcaaa

ceetecgaag
gcagatgtge
tggttatgaa
caaattaaca
taatcagcga
accactttaa
aaaagtatca
ceceggategg
tacttcatac
ttgctagegt
gtggttcettt
cctgggttag
ctaacggtta
acaactctaa
tttattactg
tttettetgyg
ccagecggtgt
ttggtgatag
agaacaatta
tttgggctte
ctgattttac
aacaatctta
aattcggtaa
ctggtggtyy

tcecectcace

gaagactcte
ctegegeeyge
gaggaaaaat
accataggat
agcgatgatt
ctaatacttt
acaaaaaatt
actactagca
attttcaatt
tttagcagaa
gagattgtet
acaagctcca
cactaccgaa
gaacaccttyg
cgctagagat
ccteggggge

gggttccgat

agttaccatt

cttggettgy

taccagagtt

tttgaccatt

ctetgeteca

gcctatceceet

tggttetggt

aactttagaa

cteegtgegt
actgetecga
tggcagtaac
gataatgcga
tttgatctat
caacatttte
gttaatatac
gctgtaatac
aagatgcagt
gttcaattygg
tgtgetgett
ggtaaaggtt
tattctgett
tacttgcaaa
aattggtttyg
cteggaggag
attcaaatga
acttgtaagt
catcaacaaa
tctggtgtte
tcatcettge
ttgacttttyg
aaccctetec
ggtggtggtt

tcgacgcegt

60

120

180

240

300

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500
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actctttgte aacgactact attttggcca acgggaaggc aatgcaagga gtttttgaat 1560
attacaaatc agtaacgttt gtcagtaatt gcggttctca cccctcaaca actagcaaayg 1620
gcagccccat aaacacacag tatgtttttt gagtttaaac ccgctgatct gataacaaca 1680
gtgtagatgt aacaaaatcg actttgttcc cactgtactt ttagctcegta caaaatacaa 1740
tatacttttc atttctecgt aaacaacatg ttttcccatg taatatcctt ttctattttt 1800
cgttecocgtta c¢caactttac acatacttta tatagctatt cacttctata cactaaaaaa 1860
ctaagacaat tttaattttg ctgcctgcca tatttcaatt tgttataaat tcctataatt 1920
tatcctatta gtagctaaaa aaagatgaat gtgaatcgaa tcctaagaga attgggcaayg 1980
tgcacaaaca atacttaaat aaatactact cagtaataac ctatttctta gcatttttga 2040
cgaaatttgce tattttgtta gagtctttta caccatttgt ctccacacct ccgcttacat 2100
caacaccaat aacgccattt aatctaagceg catcaccaac attttcectggce gtcagtcecac 2160
cagctaacat aaaatgtaag ctctegggge tetettgect tcecaacccag tcagaaatceyg 2220
agttccaatce caaaagttca cctgtcecccac ctgcttetga atcaaacaag ggaataaacy 2280
aatgaggttt ctgtgaagct gcactgagta gtatgttgca gtcettttgga aatacgagtce 2340
ttttaataac tggcaaaccg aggaactctt ggtattcecttg ccacgactcea tcetecgtgea 2400
gttggacgat atcaatgccg taatcattga ccagagccaa aacatcctece ttaggttgat 2460
tacgaaacac gccaaccaag tatttcggag tgcctgaact atttttatat gecttttacaa 2520
gacttgaaat tttccttgca ataaccgggt caattgttet ctttetattg ggcacacata 2580
taatacccag caagtcagca tcggaatcta gagcacattce tgcggectcet gtgctcetgea 2640
agccgcaaac tttcaccaat ggaccagaac tacctgtgaa attaataaca gacatactcece 2700
aagctgcctt tgtgtgctta atcacgtata ctcacgtgct caatagtcac caatgccctce 2760
cctettggee ctetectttt cttttttega ccgaatttet tgaagacgaa agggcectcegt 2820
gatacgccta tttttatagg ttaatgtcat gataataatg gtttcttagg acggatcget 2880
tgcctgtaac ttacacgcgce ctcgtatctt ttaatgatgg aataatttgg gaatttactce 2940
tgtgtttatt tatttttatg ttttgtattt ggattttaga aagtaaataa agaaggtaga 3000
agagttacgg aatgaagaaa azaaaataaa caaaggttta aaaaatttca acaaaaagcg 3060
tactttacat atatatttat tagacaagaa aagcagatta aatagatata cattcgatta 3120
acgataagta aaatgtaaaa tcacaggatt ttcgtgtgtg gtcttctaca cagacaagat 3180
gaaacaattc ggcattaata cctgagagca ggaagagcaa gataaaaggt agtatttgtt 3240
ggcgatccce ctagagtctt ttacatcttc ggaaaacaaa aactattttt tctttaattt 3300
ctttttttac tttctatttt taatttatat atttatatta aaaaatttaa attataatta 3360
tttttatagc acgtgatgaa aaggacccag gtggcacttt tcggggaaat gtgcgcggaa 3420
ccectatttg tttattttte taaatacatt caaatatgta tccgectcatg agacaataac 3480
cctgataaat gcttcaataa tattgaaaaa ggaagagtat gagtattcaa catttccgty 3540
tcgcecttat tcectttttt gecggecatttt gecttectgt ttttgctcac ccagaaacgc 3600
tggtgaaagt aaaagatgct gaagatcagt tgggtgcacyg agtgggttac atcgaactgg 3660
atctcaacag cggtaagatc cttgagagtt ttcgccccga agaacgtttt ccaatgatga 3720
gcacttttaa agttctgcta tgtggcgcegyg tattatcccyg tgttgacgece gggcaagagce 3780
aactcggtcg ccgcatacac tattctcaga atgacttggt tgagtactca ccagtcacag 3840
aaaagcatct tacggatggce atgacagtaa gagaattatg cagtgctgec ataaccatga 3900
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gtgataacac tgcggccaac ttacttctga caacgatcgyg aggaccgaag gagctaaccyg 3960
cttttttgca caacatgggg gatcatgtaa ctcgeccttga tcgttgggaa ccggagctga 4020
atgaagccat accaaacgac gagcgtgaca ccacgatgece tgtagcaatg gcaacaacgt 4080
tgcgcaaact attaactggc gaactactta ctctagctte ccggcaacaa ttaatagact 4140
ggatggaggc ggataaagtt gcaggaccac ttctgecgcte ggeccttecg gotggetggt 4200
ttattgctga taaatctgga gccggtgage gtgggtctcyg cggtatcatt gcagcactgyg 4260
ggccagatgy taagcecctee cgtatcgtag ttatctacac gacgggcagt caggcaacta 4320
tggatgaacyg aaatagacag atcgctgaga taggtgccte actgattaag cattggtaac 4380
tgtcagacca agtttactca tatatacttt agattgattt aaaacttcat ttttaattta 4440
aaaggatcta ggtgaagatc ctttttgata atctcatgac caaaatccect taacgtgagt 4500
tttcgtteca ctgagegtca gacceccgtag aaaagatcaa aggatcttet tgagatcctt 4560
tttttectgcg cgtaatctyge tgcttgcaaa caaaaaaacc accgctacca goeggtggttt 4620
gtttgccgga tcaagagcta ccaactettt ttecgaaggt aactggette agcagagegce 4680
agataccaaa tactgtectt ctagtgtage cgtagttagg ccaccacttc aagaactcty 4740
tagcaccgcee tacatacctce getetgetaa tectgttace agtggctget gecagtggeyg 4800
ataagtcgtg tettaccggg ttggactcaa gacgatagtt accggataag gcegcageggt 4860
cgggctgaac ggggggtteg tgcacacage ccagettgga gcgaacgacce tacaccgaac 4920
tgagatacct acagcegtgag cattgagaaa gcgccacget tceecgaaggg agaaaggegg 4980
acaggtatcce ggtaagegge agggtcggaa caggagageg cacgagggag cttcecagggg 5040
ggaacgcctg gtatctttat agtcctgteg ggtttcegcca cctectgactt gagegtcgat 5100
ttttgtgatg ctegtcaggg gggccgagcec tatggaaaaa cgccagcaac gcggcectttt 5160
tacggttcct ggecttttge tggecttttg ctcacatgtt ctttectgeg ttatccecctg 5220
attctgtgga taaccgtatt accgcctttg agtgagctga taccgctcge cgcageccgaa 5280
cgaccgageg cagcgagtca gtgagcgagg aagcggaaga gcgceccaata cgcaaaccgce 5340
ctcteccecege gegttggeeg attcattaat gcagectggca cgacaggttt cccgactgga 5400
aagcgggcag tgagcgcaac gcaattaatg tgagttacct cactcattag gcaccccagg 5460
ctttacactt tatgcttcecg gctcctatgt tgtgtggaat tgtgagcgga taacaatttce 5520
acacaggaaa cagctatgac catgattacg ccaagctcgg aattaaccct cactaaaggg 5580
aacaaaagct ggctagt 5597

<210> SEQ ID NO 57
<211> LENGTH: 13

<212> TYPE:

PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (U6-HC7 hinge)

<400> SEQUENCE: 57

Glu Pro Lys Ser Cys Asp Cys His Cys Pro Pro Cys Pro

1

5

<210> SEQ ID NO 58
<21l> LENGTH: 435

<212> TYPE:

DNA

10

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

(polynucleotide encoding CDR-L3
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-continued
derived from L3-1 clone)
<400> SEQUENCE: 58
gaattcacta gtgattaatt cgccgccacc atggattcac aggcccaggt cctcatgttg 60
ctgctgctat cggtatctgg tacctgtgga gatatccaga tgacccagte cccgagctec 120
ctgtcecgect ctgtgggega tagggtcacc atcacctgea agtccagtcea gagtctttta 180
gctagtggca accaaaataa ctacttggece tggcaccaac agaaaccagyg aaaagctcecg 240
aaaatgctga ttatttgggc atccactagg gtatctggag tcectteteg cttetetgga 300
tcegggtetyg ggacggattt cactcetgace atcagcagte tgcagcecgga agacttegea 360
acttattact gtcagcagtc ctacagecge cegtacacgt tcggacaggyg taccaaggtyg 420
gagatcaaac gtacyg 435
<210> SEQ ID NO 59
<21l> LENGTH: 435
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic (polynucleotide encoding CDR-L3
derived from L3-2 clone)
<400> SEQUENCE: 59
gaattcacta gtgattaatt cgccgecacce atggattcac aggcccaggt cctceatgttg 60
ctgctgetat cggtatetgg tacctgtgga gatatccaga tgacccagte ccecgagetec 120
ctgtecgect ctgtgggega tagggtcacce atcacctgea agtecagtea gagtetttta 180
gctagtggca accaaaataa ctacttggcc tggcaccaac agaaaccagg aaaagctccg 240
aaaatgctga ttatttggge atccactagg gtatctggag tcectteteg cttetetgga 300
tcegggtetyg ggacggattt cactctgacc atcagcagte tgcagccgga agacttcgea 360
acttattact gtgggcagtc ctacagccgt cecgetcacgt tcggacaggg taccaaggtg 420
gagatcaaac gtacg 435
<210> SEQ ID NO 60
<211> LENGTH: 435
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic (polynucleotide encoding CDR-L3
derived from L3-3 clone)
<400> SEQUENCE: 60
gaattcacta gtgattaatt cgccgccacc atggattcac aggcccaggt cctcatgttg 60
ctgctgctat cggtatectgg tacctgtgga gatatccaga tgacccagtce cccgagetcece 120
ctgteccgect ctgtgggega tagggtcacce atcacctgca agtccagtca gagtetttta 180
gctagtggca accaaaataa ctacttggec tggcaccaac agaaaccagg aaaagctceceg 240
aaaatgctga ttatttgggc atccactagg gtatctggag tcectteteg cttetetgga 300
tcegggtetg ggacggattt cactctgace atcagcagte tgcagccgga agacttcgea 360
acttattact gtgcacagtc ctacagccat cegttetett tcggacaggg taccaaggtyg 420
gagatcaaac gtacg 435

<210> SEQ ID NO 61
<211> LENGTH: 435

<212> TYPE

: DNA

<213> ORGANISM: Artificial Sequence
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<220> FEATU

<223> OTHER INFORMATION: Synthetic

RE:

derived from L3-5 clone)

<400> SEQUENCE: 61

gaattcacta

ctgctygetat

ctgtcegect

gctagtggca

aaaatgctga

tcegggtety

acttattact

gagatcaaac

<210> SEQ I

<21l> LENGT
<212> TYPE:

gtgattaatt

cggtatetygg

ctgtgggcga

accaaaataa

ttatttggge

ggacggattt

gtcagcagte

gtacy

D NO 62

H: 462
PRT

cgecgecace

tacctgtgga

tagggtcace

ctacttggec

atccactagy

cactctgacce

ctacagecge

atggattcac

aggcecaggt

gatatccaga tgacccagte

atcacctgca agtccagtcea

tggcaccaac

agaaaccagyg

gtatctggag tccctteteg

atcagcagte

ccgtttacgt

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Synthetic (polypeptide consisting of heavy

RE:

tgcagccgga

tcggacagyy

(polynucleotide encoding CDR-L3

ccteatgtty

ccegagetee

gagtctttta

aaaagctccy

cttetetygga

agacttcgca

taccaaggty

60

120

180

240

300

360

420

435

chain of huAbF46-H4-Al, U6-HC7 hinge and constant region of human

IgGl)

<400> SEQUENCE: 62

Met Glu Trp
1

Cys Glu Val
Gly Ser Leu
35

Tyr Tyr Met
50

Leu Gly Phe
65

Ala Ser Val

Thr Leu Tyr

Tyr Tyr Cys

115

Leu Val Thr
130

Leu Ala Pro
145

Cys Leu Val

Ser Gly Ala

Ser Ser Gly

195

Ser Leu Gly
210

Asn Thr Lys
225

Ser Trp Va
5

Gln Leu Va
20

Arg Leu Se

Ser Trp Va

Ile Arg As

70

Lys Gly Ar
85

Leu Gln Me
100

1 Phe Leu

1 Glu Ser

r Cys Ala

40
1 Arg Gln
55
n Lys Ala

g Phe Thr

t Asn Ser

Ala Arg Asp Asn Trp

Val Ser Se

Ser Ser Ly

15

Lys Asp Ty

165

Leu Thr Se
180

Leu Tyr Se

120

r Ala Ser
135

s Ser Thr
0

r Phe Pro

r Gly Val

r Leu Ser
200

Thr Gln Thr Tyr Ile

Val Asp Ly

23

215

s Lys Val
0

Val Thr Leu
10

Gly Gly Gly
25

Ala Ser Gly

Ala Pro Gly

Asn Gly Tyr

75

Ile Ser Arg
90

Leu Arg Ala
105

Phe Ala Tyr

Thr Lys Gly

Ser Gly Gly
155

Glu Pro Val
170

His Thr Phe
185

Ser Val Val

Cys Asn Val

Glu Pro Lys
235

Leu

Leu

Phe

Lys

60

Thr

Asp

Glu

Trp

Pro

140

Thr

Thr

Pro

Thr

Asn

220

Ser

Asn

Val

Thr

45

Gly

Thr

Asn

Asp

Gly

125

Ser

Ala

Val

Ala

Val

205

His

Cys

Gly

Gln

30

Phe

Leu

Glu

Ser

Thr

110

Gln

Val

Ala

Ser

Val

190

Pro

Lys

Asp

Ile Gln
15

Pro Gly

Thr Asp

Glu Trp

Tyr Ser

80

Lys Asn
95

Ala Val

Gly Thr

Phe Pro

Leu CGly

160

Trp Asn

175

Leu Gln

Ser Ser

Pro Ser

Cys His
240
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-continued

96

Cys Pro Pro

Leu Phe Pro

Glu Val Thr

275

Lys Phe Asn
290

Lys Pro Arg
305

Leu Thr Val

Lys Val Ser

Lys Ala Lys

355

Ser Arg Glu
370

Lys Gly Phe
385

Gln Pro Glu

Gly Ser Phe

Gln Gln Gly
435

Asn His Tyr
450

<210> SEQ I
<211> LENGT
<212> TYPE:

Cys Pro Ala Pro Glu

245

Pro Lys Pro Lys Asp

260

Cys Val Val Val Asp

280

Trp Tyr Val Asp Gly

295

Glu Glu Gln Tyr Asn
310

Leu His Gln Asp Trp

325

Asn Lys Ala Leu Pro

340

Gly Gln Pro Arg Glu

360

Glu Met Thr Lys Asn

375

Tyr Pro Ser Asp Ile
390

Asn Asn Tyr Lys Thr

405

Phe Leu Tyr Ser Lys

420

Asn Val Phe Ser Cys

440

Thr Gln Lys Ser Leu

D NO 63
H: 1410
DNA

455

Leu Leu Gly
250

Thr Leu Met
265

Val Ser His

Val Glu Val

Ser Thr Tyr

315

Leu Asn Gly
330

Ala Pro Ile
345

Pro Gln Val

Gln Val Ser

Ala Val Glu

395

Thr Pro Pro
410

Leu Thr Val
425

Ser Val Met

Ser Leu Ser

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

Gly Pro Ser
Ile Ser Arg
270

Glu Asp Pro
285

His Asn Ala
300

Arg Val Val

Lys Glu Tyr

Glu Lys Thr

350

Tyr Thr Leu
365

Leu Thr Cys
380

Trp Glu Ser

Val Leu Asp

Asp Lys Ser

430

His Glu Ala
445

Pro Gly Lys
460

Val Phe
255

Thr Pro

Glu Val

Lys Thr

Ser Val
320

Lys Cys
335

Ile Ser

Pro Pro

Leu Val

Asn Gly

400

Ser Asp
415

2Arg Trp

Leu His

<223> OTHER INFORMATION: Synthetic (polynucleotide encoding polypeptide

consisting of heavy chain of huAbF46-H4-Al, U6-HC7 hinge and

constant region of human IgGl)

<400> SEQUENCE: 63

gaattcgecey
cagtgtgagy
cgtttgtect

caggcceegy

acaacagagt

aacacactgt

gctagagata

agcaccaagg

acageggece

aactcaggcyg

ctctactecce

atctgcaacyg

agectgogatt

ccaccatgga

ttcagectggt

gtgcagctte

gtaagggccet

acagtgcatc

acctgcagat

actggtttyge

gcecateggt

tgggetgect

cectgaccag

tcagecagegt

tgaatcacaa

gccactgtee

atggagetgg
ggagtctggce
tggcttecacce
ggaatggttyg
tgtgaagggt
gaacagcectyg
ttactggggc
cttceceecty
ggtcaaggac
cggegtgecac
ggtgaccgty
gcccagcaac

tccatgtcca

gtttttctey

ggtggcetgg

ttcactgatt

ggttttatta

cgtttcacta

cgtgetgagg

caagggacte

gcaccctcect

tacttcceeg

accttcecgg

cecetecagea

accaaggtgyg

gcacctgaac

taacactttt

tgcagccagyg

actacatgag

gaaacaaagc

taagcagaga

acactgecgt

tggtcaccgt

ccaagagcac

aaccggtgac

ctgtcectaca

gcttygggeac

acaagaaagt

teetgggggy

aaatggtatc

gggctcacte

ctgggtgegt

taatggttac

taattccaaa

ctattattgt

ctectegget

ctctgggggce

ggtgtegtgg

gtcctcagga

ccagacctac

tgagcccaaa

accgtecagte

60

120

180

240

300

360

420

480

540

600

660

720

780
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-continued

98

ttcectettee

tgegtggtygy

ggcgtggagy

cgtgtggtea

tgcaaggtet

gggcagecce

aaccaggtca

tgggagagca

gacggetect

aacgtcttet

cteteectgt

<210> SEQ I

<21l> LENGT
<212> TYPE:

ccccaaaace

tggacgtgag

tgcataatge

gegtectecac

ccaacaaagc

gagaaccaca

gcetgaccty

atgggcagec

tcttecteta

catgeteegt

ctecgggtaa

D NO 64

H: 461
PRT

caaggacacc

ccacgaagac

caagacaaag

cgtectygecac

ccteeccagec

ggtgtacace

cctggtcaaa

ggagaacaac

cagcaagcete

gatgcatgag

atgactcgay

ctcatgatcet

cctgaggtca

c¢cgcgggagy

caggactygge

ccecategaga

ctgcccecat

ggcttctate

tacaagacca

accgtggaca

gctetgeaca

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (polypeptide consisting of heavy

cceggaccee tgaggtcaca

agttcaactyg gtacgtggac

agcagtacaa cagcacgtac

tgaatggcaa ggagtacaag

aaaccatctc caaagccaaa

ccegggagga gatgaccaay

ccagegacat cgccgtggay

cgecteccgt getggactec

agagcaggtg gcagcagggy

accactacac gcagaagagce

840

900

960

1020

1080

1140

1200

1260

1320

1380

1410

chain of huAbF46-H4-Al, human IgG2 hinge and constant region of
human IgGl)

<400> SEQUE

Met Glu Trp
1

Cys Glu Val

NCE: ¢4

Ser Trp Va

Gln Leu Va
20

Gly Ser Leu Arg Leu Se

35

Tyr Tyr Met
50

Leu Gly Phe
65

Ala Ser Val

Thr Leu Tyr

Tyr Tyr Cys

115

Leu Val Thr
130

Leu Ala Pro
145

Cys Leu Val

Ser Gly Ala

Ser Trp Va
Ile Arg As
70

Lys Gly Ar
85

Leu Gln Me
100

Ala Arg As

Val Ser Se

Ser Ser Ly

15

Lys Asp Ty

165

Leu Thr Se
180

Ser Ser Gly Leu Tyr Se

195

1 Phe Leu

1 Glu Ser

r Cys Ala

40

1 Arg Gln
55

n Lys Ala

g Phe Thr

t Asn Ser

P Asn Trp
120

r Ala Ser
135

s Ser Thr
0

r Phe Pro

r Gly Val

r Leu Ser
200

Ser Leu Gly Thr Gln Thr Tyr Ile

210

Asn Thr Lys
225

Val Asp Ly

23

215

s Lys Val
0

Val Thr Leu
10

Gly Gly Gly

Ala Ser Gly

Ala Pro Gly

Asn Gly Tyr
75

Ile Ser Arg
90

Leu Arg Ala
105

Phe Ala Tyr

Thr Lys Gly

Ser Gly Gly
155

Glu Pro Val
170

His Thr Phe
185

Ser Val Val

Cys Asn Val

Glu Arg Lys
235

Leu

Leu

Phe

Lys

60

Thr

Asp

Glu

Trp

Pro

140

Thr

Thr

Pro

Thr

Asn
220

Cys

Asn

Val

Thr

45

Gly

Thr

Asn

Asp

Gly

125

Ser

Ala

Val

Ala

Val
205

His

Cys

Gly Ile Gln
15

Gln Pro Gly
30

Phe Thr Asp

Leu Glu Trp

Glu Tyr Ser
80

Ser Lys Asn
o5

Thr Ala Val
110

Gln Gly Thr

Val Phe Pro

Ala Leu Gly
160

Ser Trp Asn
175

Val Leu Gln
190

Pro Ser Ser

Lys Pro Ser

Val Glu Cys
240
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-contin

031 B2

ued

100

Pro Pro Cys

Phe Pro Pro

Val Thr Cys

275

Phe Asn Trp
290

Pro Arg Glu
305

Thr Val Leu

Val Ser Asn

Ala Lys Gly

355

Arg Glu Glu
370

Gly Phe Tyr
385

Pro Glu Asn
Ser Phe Phe
Gln Gly Asn

435
His Tyr Thr

450

<210> SEQ I
<211> LENGT
<212> TYPE:

Pro Ala Pro Glu Leu

245

Lys Pro Lys Asp Thr

260

Val Val Val Asp Val

280

Tyr Val Asp Gly Val

295

Glu Gln Tyr Asn Ser
310

His Gln Asp Trp Leu

325

Lys Ala Leu Pro Ala

340

Gln Pro Arg Glu Pro

360

Met Thr Lys Asn Gln

375

Pro Ser Asp Ile Ala
390

Asn Tyr Lys Thr Thr

405

Leu Tyr Ser Lys Leu

420

Val Phe Ser Cys Ser

440

Gln Lys Ser Leu Ser

D NO 65
H: 1407
DNA

455

Leu Gly Gly
250

Leu Met Ile
265

Ser His Glu

Glu Val His

Thr Tyr Arg

315

Asn Gly Lys
330

Pro Ile Glu
345

Gln Val Tyr

Val Ser Leu

Val Glu Trp

395

Pro Pro Val
410

Thr val Asp
425

Val Met His

Leu Ser Pro

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

Pro Ser Val
Ser Arg Thr
270

Asp Pro Glu
285

Asn Ala Lys
300

Val Val Ser

Glu Tyr Lys

Lys Thr Ile

350

Thr Leu Pro
365

Thr Cys Leu
380

Glu Ser Asn

Leu Asp Ser

Lys Ser Arg

430

Glu Ala Leu
445

Gly Lys
460

Phe Leu
255

Pro Glu

Val Lys

Thr Lys

Val Leu
320

Cys Lys
335

Ser Lys

Pro Ser

Val Lys

Gly Gln

400

Asp Cly
415

Trp Gln

His Asn

<223> OTHER INFORMATION: Synthetic (polynucleotide encoding polypeptide
consisting of heavy chain of huAbF46-H4-Al, human IgG2 hinge and
constant region of human IgGl)

<400> SEQUENCE: 65

gaattcgecey
cagtgtgagy
cgtttgtect

caggcceegy

acaacagagt

aacacactgt

gctagagata

agcaccaagg

acageggece

aactcaggcyg

ctctactcce

atctgcaacy

ccaccatgga

ttcagectggt

gtgcagctte

gtaagggccet

acagtgcatc

acctgcagat

actggtttge

gcecateggt

tgggetgect

cectgaccag

tcagcagegt

tgaatcacaa

atggagetgg

ggagtctggce

tggcttecacce

ggaatggttyg

tgtgaagggt

gaacagecty

ttactggggce

cttcecceectyg

ggtcaaggac

cggegtgecac

ggtgaccgtg

gcccagcaac

gtttttctey

ggtggcetgg

ttcactgatt

ggttttatta

cgtttcacta

cgtgetgagy

caagggactc

gcaccctect

tactteecey

accttcecgg

ccctecagea

accaaggtgyg

taacactttt

tgcagccagyg

actacatgag

gaaacaaagc

taagcagaga

acactgcegt

tggtcaccgt

ccaagagcac

aaccggtgac

ctgtcectaca

gcttygggeac

acaagaaagt

aaatggtatc
gggctcacte
ctgggtgegt
taatggttac

taattccaaa

ctattattgt

ctectegget

ctctgggggce

ggtgtegtgy

gtcctcagga

ccagacctac

tgagaggaag

60

120

180

240

300

360

420

480

540

600

660

720
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-continued

102

tgetgtgtygg

ctecttceece

gtggtggtgy

gtggaggtgce

gtggtcagceyg

aaggtcteca

cagccoccgayg

caggtcagec

gagagcaaty

ggctecttet

gtctteteat

teectygtete

<210> SEQ I

<21l> LENGT
<212> TYPE:

agtgeccccee

caaaacccaa

acgtgagcca

ataatgccaa

tceteaccegt

acaaagccect

aaccacaggt

tgacctgect

ggcagccgga

tcetetacag

gcteegtgat

cgggtaaatg
D NO 66

H: 460
PRT

ctgcccagca

ggacacccte

cgaagaccct

gacaaagccy

cctgcaccay

cccageccce

gtacacccty

ggtcaaaggce

gaacaactac

caagctcacce

gcatgagget

actcgay

cctgaactee

atgatctcce

gaggtcaagt

¢gggaggagc

tggggggacc gtcagtcttc

ggaccccetga ggtcacatgce

tcaactggta cgtggacgge

agtacaacayg cacgtaccgt

gactggctga atggcaagga gtacaagtgc

atcgagaaaa ccatctccaa agccaaaggg

ccececatcecece

gggaggagat gaccaagaac

ttctatccca gcgacatcge cgtggagtgg

aagaccacgce

cteecegtget ggactccgac

gtggacaaga gcaggtggca gcaggggaac

ctgcacaacce

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (polypeptide consisting of heavy

actacacgca gaagagccte

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1407

chain of huAbF46-H4-Al, human IgG2 hinge and constant region of
human IgG2)

<400> SEQUE

Met Glu Trp
1

Cys Glu Val

NCE: 66

Ser Trp Va
5

Gln Leu Va
20

Gly Ser Leu Arg Leu Se

35

Tyr Tyr Met
50

Leu Gly Phe
65

Ala Ser Val

Thr Leu Tyr

Tyr Tyr Cys

115

Leu Val Thr
130

Leu Ala Pro
145

Cys Leu Val

Ser Gly Ala

Ser Trp Va
Ile Arg As
70

Lys Gly Ar
85

Leu Gln Me
100

Ala Arg As

Val Ser Se

Cys Ser Ar
15

Lys Asp Ty

165

Leu Thr Se
180

Ser Ser Gly Leu Tyr Se

195

1 Phe Leu

1 Glu Ser

r Cys Ala
40

1 Arg Gln
55

n Lys Ala

g Phe Thr

t Asn Ser

P Asn Trp
120

r Ala Ser
135

g Ser Thr
0

r Phe Pro

r Gly Val

r Leu Ser
200

Asn Phe Gly Thr Gln Thr Tyr Thr

210

Asn Thr Lys

215

Val Asp Lys Thr Val

Val Thr Leu
10

Gly Gly Gly
25

Ala Ser Gly

Ala Pro Gly

Asn Gly Tyr
75

Ile Ser Arg
90

Leu Arg Ala
105

Phe Ala Tyr

Thr Lys Gly

Ser Glu Ser
155

Glu Pro Val
170

Hig Thr Phe
185
Ser Val Val

Cys Asn Val

Glu Arg Lys

Leu

Leu

Phe

Lys

60

Thr

Asp

Glu

Trp

Pro

140

Thr

Thr

Pro

Thr

Asp
220

Cys

Asn

Val

Thr

45

Gly

Thr

Asn

Asp

Gly

125

Ser

Ala

Val

Ala

Val
205

His

Cys

Gly Ile Gln
15

Gln Pro Gly
30

Phe Thr Asp

Leu Glu Trp

Glu Tyr Ser
80

Ser Lys Asn
o5

Thr Ala Val
110

Gln Gly Thr

Val Phe Pro

Ala Leu Gly
160

Ser Trp Asn
175

Val Leu Gln
190
Pro Ser Ser

Lys Pro Ser

Val Glu Cys
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-continued

104

225

Pro Pro Cys

Pro Pro Lys

Thr Cys Val

275

Asn Trp Tyr
290

Arg Glu Glu
305

Val Val His

Ser Asn Lys

Lys Gly Gln

355

Glu Glu Met
370

Phe Tyr Pro
385

Glu Asn Asn
Phe Phe Leu
Gly Asn Val

435
Tyr Thr Gln

450

<210> SEQ I
<211> LENGT
<212> TYPE:

230

Pro Ala Pro Pro Val

245

Pro Lys Asp Thr Leu

260

Val Val Asp Val Ser

280

Val Asp Gly Val Glu

295

Gln Phe Asn Ser Thr
310

Gln Asp Trp Leu Asn

325

Gly Leu Pro Ala Pro

340

Pro Arg Glu Pro Gln

360

Thr Lys Asn Gln Val

375

Ser Asp Ile Ala Val
390

Tyr Lys Thr Thr Pro

405

Tyr Ser Lys Leu Thr

420

Phe Ser Cys Ser Val

440

Lys Ser Leu Ser Leu

D NO 67
H: 1404
DNA

455

235

Ala Gly Pro
250

Met Ile Ser
265

His Glu Asp

Val His Asn

Phe Arg Val

315

Gly Lys Glu
330

Ile Glu Lys
345

Val Tyr Thr

Ser Leu Thr

Glu Trp Glu
395

Pro Met Leu
410

Val Asp Lys
425

Met His Glu

Ser Pro Gly

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

Ser Val Phe
Arg Thr Pro
270

Pro Glu Val
285

Ala Lys Thr
300

Val Ser Val

Tyr Lys Cys

Thr Ile Ser

350

Leu Pro Pro
365

Cys Leu Val
380

Ser Asn Gly

Asp Ser Asp

Ser Arg Trp

430

Ala Leu His
445

Lys
460

240

Leu Phe
255

Glu Val

Gln Phe

Lys Pro

Leu Thr
320

Lys Val
335

Lys Thr

Ser Arg

Lys Gly

Gln Pro

400

Gly Ser
415

Gln Gln

Asn His

<223> OTHER INFORMATION: Synthetic (polynucleotide encoding polypeptide
consisting of heavy chain of huAbF46-H4-Al, human IgG2 hinge and
constant region of human IgG2)

<400> SEQUENCE: 67

gaattcgecey
cagtgtgagy
cgtttgtect

caggcceegy

acaacagagt

aacacactgt

gctagagata

agcaccaagyg

acagcggecce

aactcaggcy

ctctactccce

acctgcaacy

ccaccatgga

ttcagectggt

gtgcagctte

gtaagggccet

acagtgcatc

acctgcagat

actggtttge

gceccateggt

tgggcetgect

ctetgaccag

tcagecagegt

tagatcacaa

atggagetgg

ggagtctggce

tggcttecacce

ggaatggttyg

tgtgaagggt

gaacagccty

ttactgggge

cttcecceectyg

ggtcaaggac

cggegtygcac

ggtgaccgtg

gcecageaac

gtttttctey

ggtggcetgg

ttcactgatt

ggttttatta

cgtttcacta

cgtgctgagy

caagggactc

gegeectyget

tacttceceg

accttcceccag

ccctecagea

accaaggtgyg

taacactttt

tgcagccagyg

actacatgag

gaaacaaagc

taagcagaga

acactgccgt

tggtcaccgt

ccaggageac

aaccggtgac

c¢tgtcectaca

actteggcac

acaagacagt

aaatggtatc

gggctcacte

ctgggtgegt

taatggttac

taattccaaa

ctattattgt

ctectegget

cteegagage

ggtgtegtgg

gtecteagga

ccagacctac

tgagegcaaa

60

120

180

240

300

360

420

480

540

600

660

720
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-continued

106

tgttgtgtey

ttcceccecaa

gtggtggacy

gaggtgcata

gtcagegtee

gtctecaaca

ccecgagaac

gtcagectga

agcaatggge

teettettee

tteteatget

ctgtctecgy

<210> SEQ I

<21l> LENGT
<212> TYPE:

agtgeccace

aacccaagga

tgagecacga

atgccaagac

tcacegttgt

aaggectece

cacaggtgta

cctygectggt

agccggagaa

tctacagcaa

ccgtgatgea

gtaaatgact

D NO 68

H: 240
PRT

gtgcccagea

caccctcatg

agacccegay

aaagccacgy

gcaccaggac

agcccccate

caccetgecee

caaaggctte

caactacaag

gctcacegty

tgaggctety

cgag

ccacctgtygy caggaccegte

atctcccgga ccectgaggt

gtccagttca actggtacgt

gaggagcagt

tcaacagcac

tggctgaacy gcaaggagta

gagaaaacca

tctecaaaac

ccatceeggy aggagatgac

taccccageg acatcgecgt

accacgcecte

ccatgetgga

gacaagagca ggtggcagca

cacaaccact

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Synthetic (polypeptide consisting of light
chain of huAbF46-H4-Al(H36Y) and human kappa constant region)

RE:

<400> SEQUENCE: 68

Met Asp Ser
1

Gly Thr Cys
Ala Ser Val
35

Leu Leu Ala
50

Lys Pro Gly
65

Val Ser Gly

Phe Thr Leu

Tyr Cys Gln
115

Lys Val Glu
130

Pro Pro Ser
145

Leu Leu Asn

Asp Asn Ala

Asp Ser Lys
195

Lys Ala Asp
210

Gln Gly Leu

Gln Ala Gl
5

Gly Asp Il
20

Gly Asp Ar

Ser Gly As

Lys Ala Pr

70

Val Pro Se
85

Thr Ile Se
100

Gln Ser Ty

Ile Lys Ar

Asp Glu Gl
15

Asn Phe Ty

165

Leu Gln Se
180

n Val Leu

e Gln Met

g Val Thr
40

n Gln Asn
55

o Lys Met

r Arg Phe

r Ser Leu

r Ser Arg
120

g Thr Val
135

n Leu Lys
0

r Pro Arg

r Gly Asn

Asp Ser Thr Tyr Ser

Tyr Glu Ly

Ser Ser Pr

200

s His Lys
215

o Val Thr

Met Leu Leu
10

Thr Gln Ser
25

Ile Thr Cys

Asn Tyr Leu

Leu Ile Ile
75

Ser Gly Ser
90

Gln Pro Glu
105

Pro Tyr Thr

Ala Ala Pro

Ser Gly Thr
155

Glu Ala Lys
170

Ser Gln Glu
185
Leu Ser BSer

Val Tyr Ala

Lys Ser Phe

acacgcagaa

Leu

Pro

Lys

Ala

60

Trp

Gly

Asp

Phe

Ser

140

Ala

Val

Ser

Thr

Cys
220

Asn

Leu

Ser

Ser

45

Trp

Ala

Ser

Phe

Gly

125

Val

Ser

Gln

Val

Leu
205

Glu

Arg

Ser

Ser

30

Ser

Tyr

Ser

Gly

Ala

110

Gln

Phe

Val

Trp

Thr

190

Thr

Val

Gly

agtcttecte
cacgtgegty
ggacggcegtyg
gttcegtgtyg
caagtgcaag
caaagggcayg
caagaaccayg
ggagtgggag
ctecgacgge

ggggaacgtce

gagcctetee

Val Ser
15

Leu Ser

Gln Ser

Gln Gln

Thr Arg

80
Thr Asp
85
Thr Tyr
Gly Thr
Ile Phe
Val Cys

160

Lys Val

175

Glu Gln

Leu Ser

Thr His

Glu Cys

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1404
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-continued

108

225

<210>» SEQ I
<211> LENGT
<212> TYPE:

23

D NO 69
H: 758
DNA

0

235

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Synthetic

RE:

240

(polynucleotide encoding polypeptide

consisting of light chain of huAbF46-H4-Al (H36Y) and human kappa

const

ant region)

<400> SEQUENCE: 69

aattcactag

tgctgetate

tgtcegecte

ctagtggcaa

aaatgctgat

ccgggtetygy

cttattacty

agatcaaacyg

tgaaatctygy

aagtacagtyg

agcaggacag

actacgagaa

tcacaaagag

<210> SEQ I

<211> LENGT
<212> TYPE:

tgattaattc

ggtatctggt

tgtgggcgat

ccaaaataac

tatttgggca

gacggattte

tcagecagtec

tacggtggcet

aactgectet

gaaggtggat

caaggacagc

acacaaagte

cttcaacagg

D NO 70

H: 240
PRT

gccgecacca

acctgtggay

agggtcacca

tacttggect

tccactaggy

actctgacca

tacagcegec

gcaccatety

gttgtgtygee

aacgeectee

acctacagcece

tacgectgey

ggagagtgtt

tggattcaca

atatccagat

tcacctgcaa

ggtaccaaca

tatctggagt

tcagcagtet

cgtacacgtt

tetteatett

tgctgaataa

aatcgggtaa

tcagcagcac

aagtcaccca

gactcgay

<213> ORGANISM: Artificial Sequence

<220> FEATU

<223> OTHER INFORMATION: Synthetic (polypeptide consisting of light

RE:

ggcccaggte

gacccagtece

gtecagteay

gaaaccagga

¢ceettetege

gcagccggaa

cggacagggt

¢ecegecatet

cttectatcecece

cteccaggay

cctgacgety

tcagggecty

ctcatgttge

ccgagetece

agtcttttag

aaagctccga

ttetetggat

gacttcgcaa

accaaggtygy

gatgagcagt

agagaggcca

agtgtcacag

agcaaagcag

agetegeccy

chain of huAbF46-H4-Al and human kappa constant region)

<400> SEQUENCE: 70

Met Asp Ser
1

Gly Thr Cys
Ala Ser Val
35

Leu Leu Ala
50

Lys Pro Gly
65

Val Ser Gly

Phe Thr Leu

Tyr Cys Gln

115

Lys Val Glu
130

Pro Pro Ser

Gln Ala Gl
5

Gly Asp I1
20

Gly Asp Ar

Ser Gly As

Lys Ala Pr
70

Val Pro Se
85

Thr Ile Se
100

Gln Ser Ty

Ile Lys Ar

Asp Glu Gl

n Val Leu

e Gln Met

g Val Thr
40

n Gln Asn
55

o Lys Met

r Arg Phe

r Ser Leu

r Ser Arg
120

g Thr Val
135

n Leu Lys

Met Leu Leu
10

Thr Gln Ser
25

Ile Thr Cys

Asn His Leu

Leu Ile Ile
75

Ser Gly Ser
90

Gln Pro Glu
105
Pro Tyr Thr

Ala Ala Pro

Ser Gly Thr

Leu Leu Ser

Pro Ser Ser
30

Lys Ser Ser
45

Ala Trp Tyr
60

Trp Ala Ser

Gly Ser Gly

Agp Phe Ala

110

Phe Gly Gln
125

Ser Val Phe
140

Ala Ser Val

Val Ser

15

Leu Ser

Gln Ser

Gln Gln

Thr Arg
80

Thr Asp

95

Thr Tyr

Gly Thr

Ile Phe

Val Cys

60

120

180

240

300

360

420

480

540

600

660

720

758
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-continued
145 150 155 160
Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val
165 170 175
Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln
180 185 190
Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser
195 200 205
Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His
210 215 220
Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235 240
<210> SEQ ID NO 71
<21l> LENGTH: 19
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic (epitope in SEMA domain of c-Met)
<400> SEQUENCE: 71

Phe Ser Pro Gln Ile Glu Glu Pro Ser Gln Cys Pro Asp Cys Val Val

1

5

Ser Ala Leu

<210>
<21l>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 72
LENGTH: 10
TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic (epitope in SEMA domain of c¢-Met)

SEQUENCE: 72

10

Pro Gln Ile Glu Glu Pro Ser Gln Cys Pro

1

<210>
<211>
<212>
<213>
<220>
<223>

<400>

5

SEQ ID NO 73
LENGTH: 5
TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic (epitope in SEMA domain of c-Met)

SEQUENCE: 73

Glu Glu Pro Ser Gln

1

<210>
<211>
<212>
<213>
<220>
<223>

<400>

5

SEQ ID NO 74
LENGTH: 117
TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:

10

OTHER INFORMATION: Synthetic (heavy chain
c¢-Met antibody (AbF46 or huAbF46-HL) ]

SEQUENCE: 74

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val

1

5

10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe

20

25

Tyr Met Ser Trp Val Arg Gln Ala Pro Gly Lys

35 40

Gly Phe Ile Arg Asn Lys Ala Asn Gly Tyr Thr

Thr

Gly

Thr

variable region of anti-

Gln

Phe

Leu

45

Glu

Pro

Thr

30

Glu

Tyr

15

Gly Gly
15
Asp Tyr

Trp Leu

Ser Ala
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112

50

55

Ser Val Lys Gly Arg Phe Thr Ile Ser

65

70

Leu Tyr Leu Gln Met Asn Ser Leu Lys

85

Tyr Cys Ala Arg Asp Asn Trp Phe Ala

100

Val Thr Val Ser Ser

<210>
<21ll>
<212>
<213>
<220>
<223>

<400>

Asp Il
1

Glu Ar

Gly As

Pro Pr

50

Pro As
65

Ile Se

115

SEQ ID NO 75
LENGTH: 114
TYPE: PRT

105

ORGANISM: Artificial Sequence

FEATURE:

60

Arg Asp Asn Ser Lys Asn Ser

75

80

Thr Glu Asp Thr Ala Val Tyr

20

95

Tyr Trp Gly Gln Gly Thr Leu

OTHER INFORMATION: Synthetic (light chain
c-Met antibody (AbF46 or huAbF46-HL) ]

SEQUENCE: 75

e Val Met Thr Gln Ser
5

g Ala Thr Ile Asn Cys
20

n Gln Asn Asn Tyr Leu
35

o Lys Met Leu Ile Ile
55

p Arg Phe Ser Gly Ser
70

r Ser Leu Gln Ala Glu
85

Ser Tyr Ser Ala Pro Leu Thr

Lys Ar

<210>
<211>
<212>
<213>
<220>
<223>

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
«221>
«222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
«222>

100

g

SEQ ID NO 76
LENGTH: 1416
TYPE: DNA

Pro

Lys

Ala

40

Trp

Gly

Asp

Phe

Asp

Ser

25

Trp

Ala

Ser

Val

Gly
105

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic (nucleotide sequence of heavy chain

Ser

10

Ser

His

Ser

Gly

Ala

90

Gly

Leu

Gln

Gln

Thr

Thr

75

Val

Gly

Ala

Ser

Gln

Arg

60

Asp

Tyr

Thr

variable region of anti-

Val

Leu

Lys

45

Val

Phe

Tyr

Lys

of anti-c-Met antibody (AbF46 or huAbF46-H1))

FEATURE:
NAME /KEY: misc_feature
LOCATION: (1)..(6)

OTHER INFORMATION: EcoRI restriction site

FEATURE:
NAME /KEY: misc_feature
LOCATION: (7)..(66)

OTHER INFORMATION: signal sequence

FEATURE:
NAME/KEY: misc_feature
LOCATION: (67)..(417)

110

Ser

Leu

30

Pro

Ser

Thr

Cys

Val
110

Leu

15

2la

Gly

Gly

Leu

Gln

95

Glu

OTHER INFORMATION: VH - heavy chain variable region

FEATURE:
NAME/KEY: misc_feature
LOCATION: (418)..(423)

OTHER INFORMATION: Ndel restriction site

FEATURE:
NAME /KEY: misc_feature

LOCATION: (418).. (1407
OTHER INFORMATION: CH - heavy chain constant region

FEATURE:
NAME/KEY: misc_feature

LOCATION: (1408)..(1410)

Gly

Ser

Gln

Val

Thr

80

Gln

Ile
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114

<223> OTHER INFORMATION: TGA - stop sodon

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (1411)..(1416)

<223> OTHER INFORMATION: Xhol restriction site

<400> SEQUENCE: 76

gaattcgecg ccaccatgga atggagetgg gtttttetcyg taacactttt aaatggtatc
cagtgtgagyg tgaagctggt ggagtctgga ggaggcettgyg tacagcectgyg gggttetcetg
agactctect gtgcaacttc tgggttcacc ttcactgatt actacatgag ctgggtccge
cagcctecag gaaaggcact tgagtggttg ggttttatta gaaacaaagc taatggttac
acaacagagt acagtgcatc tgtgaagggt cggttcacca tctecagaga taattceccaa
agcatcctet atcttcaaat ggacaccctg agagcetgagyg acagtgecac ttattactgt
gcaagagata actggtttge ttactggggc caagggacte tggtcactgt ctctgcaget
agcaccaagg gccecateggt cttocccctg geaccectect ¢caagagcac ctetggggge
acagcggece tgggetgect ggtcaaggac tacttcecceyg aaccggtgac ggtgtegtygy
aactcaggcg ccctgaccag cggcegtgcac acctteccgg ctgtectaca gtectcagga
ctetacteee tcagcagegt ggtgaccegtg cectecagea gettgggcac ccagacctac
atctgcaacg tgaatcacaa gcccagcaac accaaggtgyg acaagaaagt tgagceccaaa
tecttgtgaca aaactcacac atgcccaceg tgeccagcac c¢tgaacteet ggggggacey
tcagtcttee tetteceeee aaaacccaag gacaccectea tgateteceyg gaccectgag
gtcacatgcg tggtggtgga cgtgagecac gaagaccctyg aggtcaagtt caactggtac
gtggacggcg tggaggtgca taatgccaag acaaagecge gggaggagcea gtacaacage
acgtaccgtg tggtcagegt cctcaccgtce ctgcaccagg actggctgaa tggcaaggag
tacaagtgca aggtctcecaa caaagceccte ccageccceca tcgagaaaac catctccaaa
gccaaaggge agccccgaga accacaggtg tacaccctge ccccatcccg ggaggagatg
accaagaacc aggtcagcct gacctgectg gtcaaaggct tctatcccag cgacatcgec
gtggagtggy agagcaatgg gcagccggag aacaactaca agaccacgec tcccgtgetg
gactccgacg gctcettett cctctacage aagctcaccg tggacaagag caggtggcag
caggggaacg tcttctecatg ctcegtgatg catgaggcte tgcacaacca ctacacgcag
aagagcctct cectgtetee gggtaaatga ctecgag

<210> SEQ ID NO 77

<211> LENGTH: 759

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1416

<223> OTHER INFORMATION: Synthetic (nucleotide sequence of light chain

of anti-c-Met antibody (AbF46 or huAbF46-H1))
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(6)
<223> OTHER INFORMATION: EccRI restriction site
<220> FEATURE:
«<221> NAME/KEY: misc_feature
«222> LOCATION: (7)..(90)
<223> OTHER INFORMATION: signal sequence
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (91)..(432)
<223> OTHER INFORMATION: VL - light chain variable region
<220> FEATURE:
<221> NAME/KEY: misc_feature
«222> LOCATION: (430)..(435)
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116

<223> OTHER INFORMATION: BsiWI restriction site

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (433)..(750)

<223> OTHER INFORMATION: CL - light chain constant region

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222>» LOCATION: (751)..(753)

<223 > OTHER INFORMATION: stop codon

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (754)..(759)

<223> OTHER INFORMATION: Xhol restriction site

<400> SEQUENCE: 77

gaattcacta gtgattaatt cgccgecace atggattcac aggcccaggt cctcatgttg

ctgctgetat cggtatcetgg tacctgtgga gacattttga tgacccagte tecatectec

ctgactgtgt cagcaggaga gaaggtcact atgagctgca agtccagtca gagtctttta

gctagtggca accaaaataa ctacttggece tggcaccage agaaaccagg acgatctect

aaaatgctga taatttgggc atccactagg gtatctggag tcectgateg cttcatagge

agtggatctg ggacggattt cactctgacce atcaacagtyg tgcaggcetga agatctgget

gtttattact gtcagcagte ctacageget cegeteacgt teggtgetgg gaccaagetg

gagctgaaac gtacggtgge tgcaccatct gtctteatct tcececgecatce tgatgageag

ttgaaatctg gaactgecte tgttgtgtge ctgetgaata acttetatece cagagaggec

aaagtacagt ggaaggtgga taacgcccte caatcgggta acteccagga gagtgtcaca

gagcaggaca gcaaggacag cacctacage ctcageagca ccoctgacget gagcaaagca

gactacgaga aacacaaagt ctacgectge gaagtcacce atcagggect gagcetegecc

gtcacaaaga gcttcaacag gggagagtgt tgactcgag

<210> SEQ ID NO 78

<211> LENGTH: 4170

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (polynucleotide encoding c-Met
protein)

<400> SEQUENCE: 78

atgaaggcce ccgctgtget tgcacctgge atcctegtge tcctgtttac cttggtgcag

aggagcaatg gggagtgtaa agaggcacta gcaaagtccg agatgaatgt gaatatgaag

tatcagctte ccaacttcac cgcggaaaca cccatccaga atgtcattet acatgagcat

cacattttce ttggtgeccac taactacatt tatgttttaa atgaggaaga ccttcagaag

gttgctgagt acaagactgg gcctgtgctg gaacacccag attgtttecce atgtcaggac

tgcagcagca aagccaattt atcaggaggt gtttggaaag ataacatcaa catggctcta

gttgtcgaca cctactatga tgatcaacte attagetgtyg gcagegtcaa cagagggace

tgccagcgac atgtctttec ccacaatcat actgctgaca tacagtcgga ggttcactgce

atattcteec cacagataga agagcccagce cagtgtectg actgtgtggt gagegecctg

ggagecaaag teettteate tgtaaaggac cggttcatca acttetttgt aggcaatace

ataaattctt cttatttccc agatcatcca ttgcattcga tatcagtgag aaggctaaag

gaaacgaaag atggttttat gtttttgacg gaccagtcct acattgatgt tttacctgag

ttcagagatt cttaccccat taagtatgtc catgectttyg aaagcaacaa ttttatttac

60

120

180

240

300

360

420

480

540

600

660

720

759

60

120

180

240

300

360

420

480

540

600

660

720

780
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ttcttgacgyg tccaaaggga aactctagat gctcagactt ttcacacaag aataatcagg 840
ttctgtteca taaactctgg attgcattece tacatggaaa tgectctgga gtgtattete 9200
acagaaaaga gaaaaaagag atccacaaag aaggaagtgt ttaatatact tcaggctgceg 960

tatgtcagca agcctggggce ccagettgct agacaaatag gagccagcect gaatgatgac 1020
attcttttcg gggtgttege acaaagcaag ccagattctyg ccgaaccaat ggatcgatct 1080
gccatgtgty cattcecctat caaatatgtc aacgacttct tcaacaagat cgtcaacaaa 1140
aacaatgtga gatgtctcca gcatttttac ggacccaatc atgagcactg ctttaatagyg 1200
acacttctga gaaattcatc aggctgtgaa gegegcecgtyg atgaatatcg aacagagttt 1260
accacagett tgcagegegt tgacttatte atgggtcaat tcagcegaagt cctcettaaca 1320
tctatatcca ccttecattaa aggagaccte accatagcta atcttgggac atcagagggt 1380
cgcttcatge aggttgtggt ttctegatca ggaccatcaa cccectcatgt gaattttcete 1440
ctggactccee atccagtgte tcecagaagtg attgtggage atacattaaa ccaaaatggce 1500
tacacactgg ttatcactgg gaagaagatc acgaagatcce cattgaatgg cttgggetge 1560
agacatttce agtcecctgcag tcaatgecte tetgecccac cctttgtteca gtgtggetgy 1620
tgccacgaca aatgtgtgeg atcggaggaa tgcectgageg ggacatggac tcaacagatce 1680
tgtctgectyg caatctacaa ggttttecca aatagtgcac cccttgaagg agggacaagy 1740
ctgaccatat gtggcetggga ctttggattt cggaggaata ataaatttga tttaaagaaa 1800
actagagttc tccttggaaa tgagagetge accttgactt taagtgagag cacgatgaat 1860
acattgaaat gcacagttgg tcctgccatg aataagcatt tcaatatgtc cataattatt 1920
tcaaatggce acgggacaac acaatacagt acattctcoct atgtggatcece tgtaataaca 1980
agtatttcge cgaaatacgg tcctatggct ggtggcactt tacttacttt aactggaaat 2040
tacctaaaca gtgggaattc tagacacatt tcaattggtg gaaaaacatg tactttaaaa 2100
agtgtgtcaa acagtattct tgaatgttat accccagccc aaaccatttc aactgagttt 2160
gctgttaaat tgaaaattga cttagccaac cgagagacaa gcatcttcag ttaccgtgaa 2220
gatcccattg tctatgaaat tcatccaacc aaatctttta ttagtggtgg gagcacaata 2280
acaggtgttg ggaaaaacct gaattcagtt agtgtcccga gaatggtcat aaatgtgcat 2340
gaagcaggaa ggaactttac agtggcatgt caacatcgct ctaattcaga gataatctgt 2400
tgtaccactc cttcectgca acagctgaat ctgcaactce ccctgaaaac caaagcecttt 2460
ttcatgttag atgggatcct ttccaaatac tttgatctca tttatgtaca taatcctgtg 2520
tttaagcctt ttgaaaagcc agtgatgatc tcaatgggca atgaaaatgt actggaaatt 2580
aagggaaatg atattgaccc tgaagcagtt aaaggtgaag tgttaaaagt tggaaataag 2640
agctgtgaga atatacactt acattctgaa gccgttttat gcacggtccc caatgacctg 2700
ctgaaattga acagcgagct aaatatagag tggaagcaag caatttcttc aaccgtecctt 2760
ggaaaagtaa tagttcaacc agatcagaat ttcacaggat tgattgctgg tgttgtctca 2820
atatcaacag cactgttatt actacttggg tttttcctgt ggctgaaaaa gagaaagcaa 2880
attaaagatc tgggcagtga attagttcge tacgatgcaa gagtacacac tcctcatttg 2940
gataggcttg taagtgcccg aagtgtaagc ccaactacag aaatggtttc aaatgaatct 3000
gtagactacc gagctacttt tccagaagat cagtttccta attcatctca gaacggttca 3060
tgccgacaag tgcagtatcc tctgacagac atgtccccca tcctaactag tggggactcet 3120

gatatatcca gtccattact gcaaaatact gtccacattyg acctcagtgce tctaaatcca 3180
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gagctggtece aggcagtgca gcatgtagtg attgggccca gtagectgat tgtgcattte 3240
aatgaagtca taggaagagg gcattttggt tgtgtatatc atgggacttt gttggacaat 3300
gatggcaaga aaattcactg tgctgtgaaa tccttgaaca gaatcactga cataggagaa 3360
gtttcccaat ttectgaccga gggaatcatc atgaaagatt ttagtcatcc caatgtectce 3420
tecgetoectgyg gaatctgect gcgaagtgaa gggtcteccocge tggtggtcect accatacatyg 3480
aaacatggag atcttcgaaa tttcattcga aatgagactc ataatccaac tgtaaaagat 3540
cttattggct ttggtcttca agtagccaaa ggcatgaaat atcttgcaag caaaaagttt 3600
gtccacagayg acttggctygce aagaaactgt atgctggatyg aaaaattcac agtcaaggtt 3660
gctgattttyg gtettgecag agacatgtat gataaagaat actatagtgt acacaacaaa 3720
acaggtgcaa agctygccagt gaagtggatg getttggaaa gtcetgcaaac tcaaaagttt 3780
accaccaagt cagatgtgtg gtcectttgge gtgctoctet gggagctgat gacaagagga 3840
gceccacctt atectgacgt aaacaccttt gatataactyg tttacttgtt gcaagggaga 3900
agactcctac aacccgaata ctgcccagac ccecttatatg aagtaatget aaaatgetgg 3960
caccctaaag c¢cgaaatgeg cccatcecttt tetgaactgg tgtcccggat atcagegatce 4020
ttctetactt tcattgggga gcactatgte catgtgaacg ctacttatgt gaacgtaaaa 4080
tgtgtcgete cgtatcctte tetgttgtca tcagaagata acgctgatga tgaggtggac 4140
acacgaccag cctecttcetg ggagacatca 4170
<210> SEQ ID NO 79

<211> LENGTH: 444

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (SEMA domain of c-Met)

<400> SEQUENCE: 79

Leu His Glu His His Ile Phe Leu Gly Ala Thr Asn Tyr Ile Tyr Val
1 5 10 15

Leu Asn Glu Glu Asp Leu Gln Lys Val Ala Glu Tyr Lys Thr Gly Pro
20 25 30

Val Leu Glu His Pro Asp Cys Phe Pro Cys Gln Asp Cys Ser Ser Lys
35 40 45

Ala Asn Leu Ser Gly Gly Val Trp Lys Asp Asn Ile Asn Met Ala Leu
50 55 60

Val Val Asp Thr Tyr Tyr Asp Asp Gln Leu Ile Ser Cys Gly Ser Val
65 70 75 80

Asn Arg Gly Thr Cys Gln Arg His Val Phe Pro His Asn His Thr Ala
85 90 95

Asp Ile Gln Ser Glu Val His Cys Ile Phe Ser Pro Gln Ile Glu Clu
100 105 110

Pro Ser Gln Cys Pro Asp Cys Val Val Ser Ala Leu Gly Ala Lys Val
115 120 125

Leu Ser Ser Val Lys Asp Arg Phe Ile Asn Phe Phe Val Gly Asn Thr
130 135 140

Ile Asn Ser Ser Tyr Phe Pro Asp His Pro Leu His Ser Ile Ser Val
145 150 155 160

Arg Arg Leu Lys Glu Thr Lys Asp Gly Phe Met Phe Leu Thr Asp Gln
165 170 175

Ser Tyr Ile Asp Val Leu Pro Glu Phe Arg Asp Ser Tyr Pro Ile Lys
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122

Tyr

Gln

Phe

225

Glu

Val

Leu

Val

Ala

305

Ile

Cys

Gln

Ser

385

Thr

Ser

Glu

<210>
<211>
<212>
<213>
<220>
<223>

Val

Arg

210

Cys

Cys

Phe

Ala

Phe

290

Met

Val

His

Glu

Arg

370

Ile

Ser

Thr

Val

His

195

Glu

Ser

Ile

Asn

Arg

275

Ala

Cys

Asn

Glu

Ala

355

Val

Ser

Glu

Pro

Ile
435

180

Ala

Thr

Ile

Leu

Ile

260

Gln

Gln

Ala

His

340

Arg

Asp

Thr

Gly

His

420

Val

<400> SEQUENCE:

Tyr Thr Leu Val

1

Gly

Pro

Glu

Ile

65

Leu

Asp

Leu

Pro

Glu

50

Tyr

Thr

Leu

Gly

Phe

35

Cys

Lys

Ile

Lys

Cys

bt

20

Val

Leu

Val

Lys

Phe Glu Ser
Leu Asp Ala
215

Asn Ser Gly
230

Thr Glu Lys
245

Leu Gln Ala

Ile Gly Ala

Ser Lys Pro

295

Phe Pro Ile
310

Asn Asn Val
325

Cys Phe Asn

Arg Asp Glu

Leu Phe Met

375

Phe Ile Lys
390

Arg Phe Met
405

Val Asn Phe

Glu His Thr

SEQ ID NO 80
LENGTH :
TYPE: PRT
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Synthetic (PSI-IPT

451

80

Ile Thr Gly

Arg His Phe

Gln Cys Gly

Ser Gly Thr
55

Phe Pro Asn
70

Gly Trp Asp
85

Thr Arg Val

Asn

200

Gln

Leu

Arg

Ala

Ser

280

Asp

Lys

Arg

Arg

Tyr

360

Gly

Gly

Gln

Leu

Leu
440

Lys

Gln

Trp

40

Trp

Ser

Phe

Leu

185

Asn

Thr

His

Lys

Tyr

265

Leu

Ser

Tyr

Cys

Thr

345

Arg

Gln

Asp

Val

Leu

425

Asn

Lys

Ser

25

Cys

Thr

Ala

Gly

Leu

Phe Ile

Phe His

Ser Tyr
235

Lys Arg
250

Val Ser

Asn Asp

Ala Glu

Val Asn
315

Leu Gln
330

Leu Leu

Thr Glu

Phe Ser

Leu Thr
395

Val Val
410

Asp Ser

Gln Asn

Ile Thr
10

Cys Ser

His Asp

Gln Gln

Pro Leu
75

Phe Arg
90

Gly Asn

Tyr

Thr

220

Met

Ser

Lys

Asp

Pro

300

Asp

His

Arg

Phe

Glu

380

Ser

His

Gly

domain of c-Met)

Lys

Gln

Lys

Ile

60

Glu

Arg

Glu

Phe

205

Arg

Glu

Thr

Pro

Ile

285

Met

Phe

Phe

Asn

Thr

365

Val

Ala

Arg

Pro

Ile

Cys

Cys

45

Cys

Gly

Asn

Ser

190

Leu Thr

Ile Ile

Met Pro

Lys Lys
255

Gly Ala
270

Leu Phe

Asp Arg

Phe Asn

Tyr Gly
335

Ser Ser
350

Thr Ala

Leu Leu

Asn Leu

Ser Gly
415

Val Ser
430

Pro Leu
15

Leu Ser
30

Val Arg

Leu Pro

Gly Thr

Asn Lys

95

Cys Thr

Val

Arg

Leu

240

Glu

Gln

Gly

Ser

Lys

320

Pro

Gly

Leu

Thr

Gly

400

Pro

Pro

Asn

Ala

Ser

Ala

Arg

80

Phe

Leu
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Thr

Ala

Gly

145

Ser

Leu

Gly

Cys

Lys

225

Asp

Trp

Ser

Ser

Thr

305

Thr

Ala

Tyr

Ser

Pro

385

Glu

Asp

Ile

Phe

«210>
«211>
<212>
<213>
<220>
<223>

Leu

Met

130

Thr

Ile

Thr

Gly

Tyr

210

Pro

Trp

Gly

Val

290

Val

Pro

Phe

Val

Met

370

Glu

Asn

Leu

Ser

Thr
450

Ser

115

Asn

Thr

Ser

Gly

Lys

195

Thr

Asp

Ile

Lys

Gly

275

Pro

Ala

Ser

Phe

His

355

Gly

Ala

Ile

Leu

Ser

435

Gly

100

Glu

Gln

Pro

Asn

180

Thr

Pro

Leu

Val

Glu

260

Ser

Arg

Cys

Leu

Met

340

Asn

Asn

Val

His

Lys

420

Thr

<400> SEQUENCE:

Ser

His

Tyr

Lys

165

Tyr

Cys

Ala

Ala

Tyr

245

Pro

Thr

Met

Gln

Gln

325

Leu

Pro

Glu

Lys

Leu

405

Leu

Val

SEQ ID NO 81
LENGTH :
TYPE: PRT
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Synthetic (TyrKc domain of c-Met)

313

81

Thr

Phe

Ser

150

Leu

Thr

Gln

Asn

230

Glu

Leu

Ile

Val

His

310

Gln

Asp

Val

Asn

Gly

390

His

Asn

Leu

Met

Asn

135

Thr

Gly

Asn

Leu

Thr

215

Arg

Ile

Asn

Thr

Ile

295

Arg

Leu

Gly

Phe

Val

375

Glu

Ser

Ser

Gly

Asn

120

Met

Phe

Pro

Ser

Lys

200

Ile

Glu

His

Ile

Gly

280

Asn

Ser

Asn

Ile

Lys

360

Leu

Val

Glu

Glu

Lys
440

105

Thr

Ser

Ser

Met

Gly

185

Ser

Ser

Thr

Pro

Val

265

Val

Val

Asn

Leu

Leu

345

Pro

Glu

Leu

Ala

Leu

425

Val

Leu

Ile

Tyr

Ala

170

Asn

Val

Thr

Ser

Thr

250

Ser

Gly

His

Ser

Gln

330

Ser

Phe

Ile

Lys

Val

410

Asn

Ile

Lys

Ile

Val

155

Gly

Ser

Ser

Glu

Ile

235

Lys

Phe

Lys

Glu

Glu

315

Leu

Lys

Glu

Lys

Val

395

Leu

Ile

Val

Cys

Ile

140

Asp

Gly

Arg

Asn

Phe

220

Phe

Ser

Leu

Asn

Ala

300

Ile

Pro

Tyr

Lys

Gly

380

Gly

Cys

Glu

Gln

Thr

125

Ser

Pro

Thr

His

Ser

205

Ala

Ser

Phe

Phe

Leu

285

Gly

Ile

Leu

Phe

Pro

365

Asn

Asn

Thr

Trp

Pro
445

110

Val

Asn

Val

Leu

Ile

190

Ile

Val

Tyr

Ile

Cys

270

Asn

Arg

Cys

Lys

Asp

350

Val

Asp

Lys

Val

Lys

430

Asp

Gly

Gly

Ile

Leu

175

Ser

Leu

Lys

Arg

Ser

255

Phe

Ser

Asn

Cys

Thr

335

Leu

Met

Ile

Ser

Pro

415

Gln

Gln

Pro

His

Thr

160

Thr

Ile

Glu

Leu

Glu

240

Thr

Ala

Val

Phe

Thr

320

Lys

Ile

Ile

Asp

Cys

400

Asn

2la

Asn

Val Hig Phe Asn Glu Val Ile Gly Arg Gly His Phe Gly Cys Val Tyr
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His Gly Thr
Lys Ser Leu
35

Thr Glu Gly
50

Leu Leu Gly
65

Pro Tyr Met

His Asn Pro

Lys Gly Met

115

Ala Ala Arg
130

Asp Phe Gly
145

His Asn Lys

Ser Leu Gln

Gly Val Leu

195

Asp Val Asn
210

Leu Leu Gln
225

Lys Cys Trp

Val Ser Arg

Val His Val

275

Pro Ser Leu
290

Arg Pro Ala
305

<210> SEQ I
<211> LENGT
<212> TYPE:

Leu Leu As
20

Asn Arg Il

Ile Ile Me

Ile Cys Le
70

Lys His Gl
85

Thr val Ly

100

Lys Tyr Le

Asn Cys Me

Leu Ala Ar
15

Thr Gly Al
165

Thr Gln Ly

180

Leu Trp Gl

Thr Phe As

Pro Glu Ty

23

His Pro Ly

245

Ile Ser Al
260

P Asn Asp

e Thr Asp
40

t Lys Asp
55

u Arg Ser

y Asp Leu

s Asp Leu

u Ala Ser
120

t Leu Asp
135

g Asp Met
0

a Lys Leu

s Phe Thr

u Leu Met

200

P Ile Thr
215

r Cys Pro
0

s Ala Glu

a Ile Phe

Asn Ala Thr Tyr Val

Leu Ser Se

Ser Phe Tr
31
D NO 82
H: 1332
DNA

280

r Glu Asp
295

P Glu Thr
0

Gly

25

Ile

Phe

Glu

Arg

Ile

105

Lys

Glu

Tyr

Pro

Thr

185

Thr

Val

Asp

Met

Ser

265

Asn

Asn

Ser

<213> ORGANISM: Artificial Sequence

<220> FEATU

RE:

10

Lys

Gly

Ser

Gly

Asn

20

Gly

Lys

Lys

Asp

Val

170

Lys

Arg

Tyr

Pro

Arg

250

Thr

Val

Ala

Lys

Glu

His

Ser

75

Phe

Phe

Phe

Phe

Lys

155

Lys

Ser

Gly

Leu

Leu

235

Pro

Phe

Lys

Asp

Ile His Cys
30

Val Ser Gln
45

Pro Asn Val
60

Pro Leu Val

Ile Arg Asn

Gly Leu Gln

110

Val His Arg
125

Thr Val Lys
140

Glu Tyr Tyr

Trp Met Ala

Asp Val Trp

190

Ala Pro Pro
205

Leu Gln Gly
220

Tyr Glu Val

Ser Phe Ser

Ile Gly Glu

270

Cys Val Ala
285

Asp Glu Val
300

15

Ala Val

Phe Leu

Leu Ser

Val Leu
80

Glu Thr
95

Val Ala

Asp Leu

Val Ala

Ser Val

160

Leu Glu
175

Ser Phe

Tyr Pro

Arg Arg

Met Leu

240
Glu Leu
255
His Tyr

Pro Tyr

2Asp Thr

<223> OTHER INFORMATION: Synthetic (polynucleotide encoding SEMA domain

of ¢-

Met)

<400> SEQUENCE: 82

ctacatgage

gaccttcaga

ccatgtcagy

aacatggete

aacagaggga

atcacatttt

aggttgcetga

actgcagcag

tagttgtcga

cetgecageg

ccttggtgec

gtacaagact

caaagccaat

cacctactat

acatgtettt

actaactaca

gggcctgtge

ttatcaggay

gatgatcaac

ccccacaate

tttatgtttt

tggaacaccce

gtgtttggaa

tcattagctyg

atactgetga

aaatgaggaa

agattgtttce

agataacatc

tggcagegte

catacagteg

60

120

180

240

300
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gaggttcact gcatattctc cccacagata gaagagccca gccagtgtece tgactgtgtyg 360
gtgagcgece tgggagccaa agtcctttca tctgtaaagyg accggttcat caacttettt 420
gtaggcaata ccataaattc ttcttatttc ccagatcatc cattgcattc gatatcagtyg 480
agaaggctaa aggaaacgaa agatggtttt atgtttttga cggaccagtc ctacattgat 540
gttttacctyg agttcagaga ttcttacccc attaagtatyg tccatgectt tgaaagcaac 600
aattttattt acttcttgac ggtccaaagg gaaactctag atgctcagac ttttcacaca 660
agaataatca ggttctgtte cataaactct ggattgcatt cctacatgga aatgectcetg 720
gagtgtattc tcacagaaaa gagaaaaaag agatccacaa agaaggaagt gtttaatata 780

cttcaggety cgtatgtcag caagectggyg goccagettg ctagacaaat aggagcecage 840

ctgaatgatyg acattctttt cggggtgttc gcacaaagca agecagattce tgcecgaacca 200

atggatcgat ctgccatgtg tgcattccct atcaaatatg tcaacgactt cttcaacaag 9260

atcgtcaaca aaaacaatgt gagatgtctce cagcattttt acggacccaa tcatgagcac 1020

tgctttaata ggacacttcet gagaaattca tcaggctgtg aagegcegeceg tgatgaatat 1080

cgaacagagt ttaccacagc tttgcagcge gttgacttat tcatgggtca attcagegaa 1140

gtcctettaa catctatate caccttecatt aaaggagacce tcaccatage taatcettggg 1200

acatcagagg gtcgettecat gcaggttgtg gtttectegat caggaccatce aacccectceat 1260

gtgaattttc tcctggactc ccatccagtg tcetccagaag tgattgtgga gcatacatta 1320

aaccaaaatg gc 1332

<210> SEQ ID NO 83

<211> LENGTH: 1299

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (polynucleotide encoding PSI-IPT
domain of c¢-Met)

<400> SEQUENCE: 83

tacacactgg ttatcactgg gaagaagatc acgaagatcc cattgaatgg cttgggetgce 60

agacatttcce agtcctgeag tcaatgecte tetgecccac cctttgtteca gtgtggetgg 120

tgccacgaca aatgtgtgceg atcggaggaa tgcctgageg ggacatggac tcaacagatce 180

tgtctgectg caatctacaa ggttttecca aatagtgcac cccttgaagg agggacaagyg 240

ctgaccatat gtggctggga ctttggattt cggaggaata ataaatttga tttaaagaaa 300

actagagttc tccttggaaa tgagagctge accttgactt taagtgagag cacgatgaat 360
acattgaaat gcacagttgg tcctgccatg aataagcatt tcaatatgtc cataattatt 420
tcaaatggce acgggacaac acaatacagt acattctcct atgtggatcc tgtaataaca 480
agtatttcge cgaaatacgg tcctatggcet ggtggcactt tacttacttt aactggaaat 540
tacctaaaca gtgggaattc tagacacatt tcaattggty gaaaaacatyg tactttaaaa 600
agtgtgtcaa acagtattct tgaatgttat accccagccce aaaccatttce aactgagttt 660
gctgttaaat tgaaaattga cttagccaac cgagagacaa gcatcttcag ttaccgtgaa 720
gatcccattyg tctatgaaat tcatccaacc aaatctttta ttagtggtgg gagcacaata 780

acaggtgtty ggaaaaacct gaattcagtt agtgtcccga gaatggtcat aaatgtgcat 840

gaagcaggaa ggaactttac agtggcatgt caacatcget ctaattcaga gataatctgt 900

tgtaccacte cttcectgea acagetgaat ctgcaactce ccctgaaaac caaagecttt 960
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ttcatgttag atgggatcct ttccaaatac tttgatctca tttatgtaca taatcctgty 1020
tttaagcctt ttgaaaagcc agtgatgatc tcaatgggca atgaaaatgt actggaaatt 1080
aagggaaatg atattgaccc tgaagcagtt aaaggtgaag tgttaaaagt tggaaataag 1140
agctgtgaga atatacactt acattctgaa geccgttttat gcacggtcece caatgacctyg 1200
ctgaaattga acagcgagct aaatatagag tggaagcaag caatttcecttc aaccgtcectt 1260
ggaaaagtaa tagttcaacc agatcagaat ttcacagga 1299
<210> SEQ ID NO 84
<211> LENGTH: 939
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic (polynucleotide encoding TyrKc domain

of ¢-Met)
<400> SEQUENCE: 84
gtgcatttca atgaagtcat aggaagaggg cattttggtt gtgtatatca tgggactttyg 60
ttggacaatyg atggcaagaa aattcactgt gctgtgaaat ccttgaacag aatcactgac 120
ataggagaag tttcccaatt tctgaccgag ggaatcatca tgaaagattt tagtcatccce 180
aatgtcctcet cgctectggg aatctgectyg cgaagtgaag ggtcteeget ggtggtecta 240
ccatacatga aacatggaga tcttcgaaat ttcattcgaa atgagactca taatccaact 300
gtaaaagatc ttattggctt tggtcttcaa gtagccaaag gcatgaaata tcttgcaage 360
aaaaagtttyg tccacagaga cttggctgca agaaactgta tgctggatga aaaattcaca 420
gtcaaggttg ctgattttgg tcttgccaga gacatgtatyg ataaagaata ctatagtgta 480
cacaacaaaa caggtgcaaa gctgccagtg aagtggatgg ctttggaaag tctgcaaact 540
caaaagttta ccaccaagtc agatgtgtgg tectttggeg tgetectetg ggagetgatg 600
acaagaggag ccccacctta tcctgacgta aacacctttg atataactgt ttacttgttg 660
caagggagaa gactcctaca acccgaatac tgeccagacce ccttatatga agtaatgcta 720
aaatgctgge accctaaagce cgaaatgcge ccatcctttt ctgaactggt gtcccggata 780
tcagcgatcet tctctacttt cattggggag cactatgtece atgtgaacge tacttatgtg 840
aacgtaaaat gtgtcgectcce gtatccttet ctgttgtcat cagaagataa cgctgatgat 900
gaggtggaca cacgaccagc ctccttcetgg gagacatca 939

<210> SEQ ID NO 85
<211> LENGTH: 13

<212> TYPE:

PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (heavy chain CDR3 of anti-c-Met

antibody)

<400> SEQUENCE: 85

Asp Asn Trp Phe Ala Tyr Trp Gly Gln Gly Thr Leu Val

1

5

<210> SEQ ID NO 86
<211> LENGTH: 10

<212> TYPE:

PRT

10

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

antibody)

(light chain CDR3 of anti-c-Met
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<400> SEQUENCE: 86

Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu
1 5 10

<210> SEQ ID NO 87

<211>» LENGTH: 117

<212>» TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (heavy chain variable region of
monoclonal antibody AbF46)

<400> SEQUENCE: 87

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

Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Thr Asp Tyr
20 25 30

Tyr Met Ser Trp Val Arg Gln Pro Pro Gly Lys Ala Leu Glu Trp Leu
35 40 45

Gly Phe Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ser 2Ala
50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Gln Ser Ile
65 70 75 80

Leu Tyr Leu Gln Met Asp Thr Leu Arg Ala Glu Asp Ser Ala Thr Tyr
85 90 95

Tyr Cys Ala Arg Asp Asn Trp Phe Ala Tyr Trp Gly Gln Gly Thr Leu
100 105 110

Val Thr Val Ser Ala
115

<210> SEQ ID NO 88

<211l> LENGTH: 114

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (light chain ariable region of anti-
c-Met antibody)

<400> SEQUENCE: 88

Asp Ile Leu Met Thr Gln Ser Pro Ser Ser Leu Thr Val Ser Ala Gly
1 5 10 15

Glu Lys Val Thr Met Ser Cys Lys Ser Ser Gln Ser Leu Leu Ala Ser
20 25 30

Gly Asn Gln Asn Asn Tyr Leu Ala Trp His Gln Gln Lys Pro Gly Arg
35 40 45

Ser Pro Lys Met Leu Ile Ile Trp Ala Ser Thr Arg Val Ser Gly Val
50 55 60

Pro Asp Arg Phe Ile Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Asn Ser Val Gln Ala Glu Asp Leu Ala Val Tyr Tyr Cys Gln Gln
85 90 95

Ser Tyr Ser Ala Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu
100 105 110

Lys Arg

<210> SEQ ID NO 89

<211> LENGTH: 17

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
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<220> FEATURE:
<223> OTHER INFORMATION: Synthetic (light chain CDR3 of anti-c-Met
antibody)

<400> SEQUENCE: 89

Gln Gln Ser Tyr Ser Ala Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu
1 5 10 15

Glu

<210> SEQ ID NO 90

<211l> LENGTH: 117

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (heavy chain variable region of AT-
VH1)

<400> SEQUENCE: 90

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

Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Thr 2Asp Tyr
20 25 30

Tyr Met Ser Trp Val Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Gly Phe Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ser 2Ala
50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Ser Thr
65 70 75 80

Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Ser Ala Thr Tyr
85 90 95

Tyr Cys Ala Arg Asp Asn Trp Phe Ala Tyr Trp Gly Gln Gly Thr Leu
100 105 110

Val Thr Val Ser Ser
115

<210> SEQ ID NO 91

<211> LENGTH: 117

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (heavy chain variable region of AT-
VH2)

<400> SEQUENCE: 91

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

Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Thr 2Asp Tyr
20 25 30

Tyr Met Ser Trp Val Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Gly Phe Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ser Ala
50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Ser Thr
65 70 75 80

Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Thr Tyr
85 90 85

Tyr Cys Ala Arg Asp Asn Trp Phe Ala Tyr Trp Gly Gln Gly Thr Leu
100 105 110

Val Thr Val Ser Ser
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<210> SEQ ID NO 92

<211>» LENGTH: 117

<212>» TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (heavy chain variable region of AT-

VH3)

<400> SEQUENCE: 92

Glu

1

Ser

Tyr

Gly

Ser

65

Leu

Tyr

Val

Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Thr Asp Tyr
20 25 30

Met Ser Trp Val Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Phe Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ser 2la
50 55 60

Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Ser Thr
70 75 80

Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Thr Tyr
85 90 95

Cys Ala Arg Asp Asn Trp Phe Ala Tyr Trp Gly Gln Gly Thr Leu
100 105 110

Thr Val Ser Ser
115

<210> SEQ ID NO 93

<211l> LENGTH: 117

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (heavy chain variable region of AT-

VH4)

<400> SEQUENCE: 93

Glu
1

Ser
Tyr
Gly
Ser

65

Leu

Tyr

Val

Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Thr 2Asp Tyr
20 25 30

Met Ser Trp Val Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Phe Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ser 2Ala
50 55 60

Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr
70 75 80

Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Thr Tyr
85 90 85

Cys Ala Arg Asp Asn Trp Phe Ala Tyr Trp Gly Gln Gly Thr Leu
100 105 110

Thr Val Ser Ser
115

<210> SEQ ID NO 94

<211l> LENGTH: 117

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (heavy chain variable region of AT-
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-continued

VH5}
<400> SEQUENCE: 94

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

Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Thr Asp Tyr
20 25 30

Tyr Met Ser Trp Val Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Gly Phe Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ser Ala
50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr
65 70 75 80

Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
85 90 95

Tyr Cys Ala Arg Asp Asn Trp Phe Ala Tyr Trp Gly Gln Gly Thr Leu
100 105 110

Val Thr Val Ser Ser
115

<210> SEQ ID NO 95

<211l> LENGTH: 114

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (light chain variable region of anti
c¢-Met humanized antibody (huAbF46-H4) ]

<400> SEQUENCE: 95

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 Lys Ser Ser Gln Ser Leu Leu Ala Ser
20 25 30

Gly Asn Gln Asn Asn Tyr Leu Ala Trp His Gln Gln Lys Pro Gly Lys
35 40 45

Ala Pro Lys Met Leu Ile Ile Trp Ala Ser Thr Arg Val Ser Gly Val
50 55 60

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
85 90 85

Ser Tyr Ser Ala Pro Leu Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

Lys Arg

<210> SEQ ID NO 96

<211> LENGTH: 113

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (light chain variable region of AT-
Vk1)

<400> SEQUENCE: 96

Asp Ile Leu Met Thr Gln Ser Pro Ser Ser Leu Thr Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Met Thr Cys Lys Ser Ser Gln Ser Leu Leu Ala Ser
20 25 30
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139

-continued

140

Gly

Ala

Pro

65

Ile

Ser

Lys

As

Pr

50

As

Se

n Gln Asn Asn Tyr Leu Ala Trp His Gln Gln
35 40

o Lys Met Leu Ile Ile Trp Ala Ser Thr Arg
55 60

P Arg Phe Ile Gly Ser Gly Ser Gly Thr Asp
70 75

r Ser Leu Gln Ala Glu Asp Val Ala Val Tyr
85 90

Tyr Ser Ala Pro Leu Thr Phe Gly Gln Gly Thr

<210>
<21ll>
<212>
<213>
<220>
<223>

100 105

SEQ ID NO 97

LENGTH: 113

TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic (light chain
vk2]

<400> SEQUENCE: 97

Asp Ile Leu Met Thr Gln Ser Pro Ser Ser Leu Ser

1

Asp

Gly

Ala

Pro

65

Ile

Ser

Lys

Ar

As

Pr

50

As

Se

5 10

g Val Thr Ile Thr Cys Lys Ser Ser Gln Ser
20 25

n Gln Asn Asn Tyr Leu Ala Trp His Gln Gln
35 40

o Lys Met Leu Ile Ile Trp Ala Ser Thr Arg
55 60

p Arg Phe Ile Gly Ser Gly Ser Gly Thr Asp
70 75

r Ser Leu Gln Ala Glu Asp Val Ala Val Tyr
85 90

Tyr Ser Ala Pro Leu Thr Phe Gly Gln Gly Thr

<210>
<211>
<212>
<213>
<220>
<223>

100 105

SEQ ID NO 98

LENGTH: 113

TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: Synthetic (light chain
Vk3)

<400> SEQUENCE: 98

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser

1

Asp

Gly

Ala

Pro

65

Ile

Ar

As

Pr

50

As

Se

g Val Thr Ile Thr Cys Lys Ser Ser Gln Ser
20 25

n Gln Asn Asn Tyr Leu Ala Trp His Gln Gln
35 40

o Lys Met Leu Ile Ile Trp Ala Ser Thr Ary
55 60

P Arg Phe Ile Gly Ser Gly Ser Gly Thr Asp
70 75

r Ser Leu Gln Ala Glu Asp Val Ala Val Tyr
85 90

Lys Pro Gly Lys
45

Val Ser Gly Val
Phe Thr Leu Thr
80

Tyr Cys Gln Gln
95

Lys Leu Glu Ile
110

variable region

Ala Ser Val Gly
15

Leu Leu Ala Ser
30

Lys Pro Gly Lys
45

Val Ser Gly Val

Phe Thr Leu Thr
80

Tyr Cys Gln Gln
85

Lys Leu Glu Ile
110

variable region

Ala Ser Val Gly
15

Leu Leu Ala Ser
30

Lys Pro Gly Lys
45

Val Ser Gly Val
Phe Thr Leu Thr
80

Tyr Cys Gln Gln
95

of AT-

of AT-
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142

Ser Tyr Ser Ala Pro Leu Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile

Lys

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Asp Il
1

Asp Ar

Gly As

Ala Pr

50

Pro As
65

Ile Se

100

SEQ ID NO 99
LENGTH: 113
TYPE: PRT

105

ORGANISM: Artificial Sequence

FEATURE:

110

OTHER INFORMATION: Synthetic (light chain variable region

Vk4)

SEQUENCE: 99

e Gln Met Thr Gln Ser Pro

g Val Thr Ile Thr Cys Lys
20

n Gln Asn Asn Tyr Leu Ala
35 40

o Lys Met Leu Ile Ile Trp
55

P Arg Phe Ser Gly Ser Gly
70

r Ser Leu Gln Ala Glu Asp
85

Ser Tyr Ser Ala Pro Leu Thr Phe

Lys

<210>
<211l>
<212>
<213>
<220>
<223>

<400>

100

SEQ ID NO 100
LENGTH: 13
TYPE: PRT

Ser

Ser

25

Trp

Ala

Ser

Val

Gly
105

ORGANISM: Artificial Sequence

FEATURE:

Ser

10

Ser

His

Ser

Gly

Ala

90

Gln

Leu

Gln

Gln

Thr

Thr

75

Val

Gly

Ser

Ser

Gln

Arg

60

Asp

Tyr

Thr

Ala

Leu

Lys

45

Val

Phe

Tyr

Lys

Ser

Leu

30

Pro

Ser

Thr

Cys

Leu
110

Val

15

Ala

Gly

Gly

Leu

Gln

95

Glu

Gly

Ser

Lys

Val

Thr

80

Gln

Ile

of AT-

OTHER INFORMATION: Synthetic (modified hinge region(U7-HC6))

SEQUENCE: 100

Glu Pro Ser Cys Asp Lys His Cys Cys Pro Pro Cys Pro

1

<210>
<211>
<212>
<213>
<220>
<223>

<400>

1

<210>
<211>
«212>
«213>
<220>
<223>

<400>

5

SEQ ID NO 101
LENGTH: 13
TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:

10

OTHER INFORMATION: Synthetic (modified hinge region(Ué-HC7)

SEQUENCE: 101

SEQ ID NO 102
LENGTH: 12
TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:

10

Glu Pro Lys Ser Cys Asp Cys His Cys Pro Pro Cys Pro
5

OTHER INFORMATION: Synthetic (modified hinge region(U3-HC9)

SEQUENCE: 102

Glu Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro

1

5

10
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<210> SEQ ID NO 103

<211>» LENGTH: 15

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (modified hinge region(Ué6-HC8)

<400> SEQUENCE: 103

Glu Pro Arg Asp Cys Gly Cys Lys Pro Cys Pro Pro Cys Pro Ser
1 5 10 15

<210> SEQ ID NO 104

<211>» LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (modified hinge region(U8-HC5)

<400> SEQUENCE: 104

Glu Lys Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10

<210> SEQ ID NO 105

<21l> LENGTH: 15

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (human hinge region)

<400> SEQUENCE: 105

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10 15

<210> SEQ ID NO 106

<211> LENGTH: 23

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (forward primer for exon 14)

<400> SEQUENCE: 106

tgaaattgaa cagcgagcta aat 23

<210> SEQ ID NO 107

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (reverse primer for exon 14)

<400> SEQUENCE: 107

ttgaaatgca caatcaggct ac 22
<210> SEQ ID NO 108

<21l> LENGTH: 17

<212»> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

«<223> OTHER INFORMATION: Synthetic (CDR-L1 of antibody L3-11Y)

<400> SEQUENCE: 108

Lys Ser Ser Gln Ser Leu Leu Ala Trp Gly Asn Gln Asn Asn Tyr Leu
1 5 10 15

Ala
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<210> SEQ ID NO 109

<211> LENGTH: 114

<212>» TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (amineo acid sequence of light chain
variable region of antibody L3-11Y)

<400> SEQUENCE: 109

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 Lys Ser Ser Gln Ser Leu Leu Ala Trp
20 25 30

Gly Asn Gln Asn Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys
35 40 45

Ala Pro Lys Met Leu Ile Ile Trp Ala Ser Thr Arg Val Ser Gly Val
50 55 60

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
85 90 95

Ser Tyr Ser Arg Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

Lys Arg

<210> SEQ ID NO 110

<21l> LENGTH: 220

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic (amino acid sequence of light chain
of antibody L3-11Y)

<400> SEQUENCE: 110

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 Lys Ser Ser Gln Ser Leu Leu Ala Trp
20 25 30

Gly Asn Gln Asn Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys
35 40 45

Ala Pro Lys Met Leu Ile Ile Trp Ala Ser Thr Arg Val Ser Gly Val
50 55 60

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
85 90 85

Ser Tyr Ser Arg Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp
115 120 125

Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn
130 135 140

Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu
145 150 155 160

Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp
165 170 175

Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr
180 185 190
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148

Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser

195

200

Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

210

<210> SEQ ID NO
<211> LENGTH: 114
<212> TYPE: PRT

<213>

<220> FEATURE:

<223>

111

c-Met antibody

<400> SEQUENCE:

Asp

1

Asp

Gly

Ala

Pro

65

Ile

Ser

Lys

Ile Gln Met
Arg Val Thr
20

Asn Gln Asn
35

Pro Lys Met
50

Ser Arg Phe

Ser Ser Leu

Tyr Ser Arg

100

Arg

<210> SEQ ID NO
<211> LENGTH: 11241
<212> TYPE: DNA

<213>

<220> FEATURE:

<223>

<220> FEATURE:
<221> NAME/KEY:
<222> LOCATION:

<400> SEQUENCE:

tecegeccgga tageeggegg cggoggcegge
ctccttecacg cectgettet cteecteget

gggctccgac cctgeccagg cc atg gec
Met Ala

tet
Ser

cty
Leu
25

cac
His

gag
Glu

cca

999 gcec 999
Gly Ala Gly
10

att ggyg ctc
Ile Gly Leu

cac cte age
Hig Leu Ser

aag tgc tgg
Lys Cys Trp
60

aag ctg geg

111

Thr

5

Ile

Asn

Leu

Ser

Gln

85

Pro

112

CDS

Gln

Thr

Tyr

Ile

Gly

70

Pro

Tyr

215

Ser

Cys

Leu

Ile

55

Ser

Glu

Thr

Pro

Lys

Ala

40

Trp

Gly

Asp

Phe

(143) .. (2860)

112

gge
Gly

atg
Met

cee
Pro
45

aag
Lys

cta

gge
Gly

aag
Lys
30

cac
His

cte
Leu

aag

1
age
Ser
15
gac

Asp

ceyg
Pro

atg
Met

aat

gge
Gly

gce
Ala

ceyg
Pro

gac
Asp

age

ORGANISM: Artificial Seguence

Ser

Ser

25

Trp

Ala

Ser

Phe

Gly
105

ORGANISM: Artificial Sequence

ggcggeggcyg geggeggeceg ggagaggcecce

cgcagtegag ccgagcegge ggacccgect

ggce aac gtg aag aag agc
Gly Asn Val Lys Lys Ser

tece
Ser

ttec
Phe

999
Gly

aag
Lys
65

cca

Ser
10

Ser

Tyr

Ser

Gly

Ala

90

Gln

999
Gly

cag
Gln

acg
Thr
50

gtg
Val

cct

Leu

Gln

Gln

Thr

Thr

75

Thr

Gly

gge
Gly

ceg
Pro
35

gtg
Val

gty
Val

tat

5

220

Ser

Ser

Gln

Arg

60

Asp

Tyr

Thr

teyg
Ser
20

cac
His

gac
Asp

€99
Arg

atc

205

Ala

Leu

Lys

45

Val

Phe

Tyr

Lys

OTHER INFORMATION: Synthetic Human Cbl gene

ggt
Gly

cac
His

aag
Lys

tty
Leu

tta

OTHER INFORMATION: Synthetic light chain variable

Ser

Leu

30

Pro

Ser

Thr

Cys

Val
110

tcyg
Ser

cac
His

aag
Lys

tgt
Cys
70

gac

region of anti

Val
15

2la

Gly

Gly

Leu

Gln

95

Glu

ggt
Gly

cac
His

atg
Met
55

cag
Gln

cty

Gly

Ser

Lys

Val

Thr

80

Gln

Ile

gge
Gly

cac
His
40

gtg
Val

aac
Asn

cta

60

120

166

214

262

310

358

406
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150

Pro

cca
Pro

aag
Lys
105

aat

aaa
Lys

aaa
Lys

ttt
Phe

gat
Asp
185

cct

Pro

tct
Ser

aat

cag
Gln

cat
His
265
cte

Leu

tgt
Cys

aac

att
Ile

cag
Gln
345

ate

Ile

aca
Thr

Lys

gat
Asp
920

atg
Met

ttyg
Leu

gaa
Glu

ctyg
Leu

cca
Pro
170

get
Ala

tgg
Trp

999
Gly

gat
Asp

cce
Pro
250

cct
Pro

cag
Gln

act
Thr

att
Ile

gat
Asp
330

aat

Asn

aaa
Lys

tte
Phe

Leu
75

acc
Thr

gag
Glu

atg
Met

aga
Arg

tee
Ser
155

agt
Ser

geg
Ala

aag
Lys

ctyg
Leu

tat
Tyr
235

tgg
Trp

gge
Gly

aaa
Lys

cgt
Arg

cte
Leu
315

gge
Gly

cct
Pro

gty
Val

caa
Gln

Ala

tac
Tyr

aca
Thr

aag
Lys

atg
Met
140

cte
Leu

gga
Gly

gaa
Glu

age
Ser

gag
Glu
220

att
Ile

tce
Ser

tac
Tyr

tte
Phe

ctyg
Leu
300

cag
Gln

tte
Phe

gat
Asp

ace
Thr

cta
Leu
380

Leu

cag
Gln

ctt
Leu

aaa
Lys
125

tat
Tyr

atc
Ile

cte
Leu

ttt
Phe

ttt
Phe
205

gee
Ala

teg
Ser

tct
Ser

atg
Met

att
Ile
285

ggt
Gly

aca
Thr

agg
Arg

ctyg
Leu

cag
Gln
365

tgt
Cys

Lys

cat
His

gga
Gly
110

act
Thr

gag
Glu

tte
Phe

ttt
Phe

tag
Trp
190

cga
Arg

atg
Met

gtt
Val

ttg
Leu

get
Ala
270

cac
His

cag
Gln

atc
Ile

gaa
Glu

act
Thr
350

gaa

Glu

aaa
Lys

Asn

cte
Leu
95

gaa
Glu

aag
Lys

gag
Glu

age
Ser

cag
Gln
175

aga
Arg

cag
Gln

gct
Ala

Tttt
Phe

cte
Leu
255

ttt
Phe

aaa
Lys

tgg
Trp

cct
Pro

gge
Gly

335

ggc
Gly

caa
Gln

ata
Ile

Ser
80

cgt
Arg

aat
Asn

caa
Gln

aat
Asn

cac
His
160

gga
Gly

aaa
Lys

get
Ala

ctyg
Leu

gaa
Glu
240

agg
Arg

ttyg
Leu

cect
Pro

gct
Ala

cac
His
320

tte
Phe

tta
Leu

tat
Tyr

tgt
Cys

Pro

act
Thr

gag
Glu

acc
Thr

tct
Ser
145

atg
Met

gac
Asp

gct
Ala

cta
Leu

aaa
Lys
225

ttt
Phe

aat
Asn

acyg
Thr

gge
Gly

att
Ile
305

aat
Asn

tat
Tyr

tgt
Cys

gaa
Glu

gct
Ala
385

Pro

atc
Ile

tat
Tyr

ata
Ile
130

cag
Gln

ctyg
Leu

aca
Thr

tte
Phe

cat
His
210

tee
Ser

gac
Asp

tg9
Trp

tat
Tyr

agt
Ser
290

999
Gly

aaa
Lys

ttg
Leu

gaa
Glu

tta
Leu
370

gaa
Glu

Tyr Ile Leu Asp Leu Leu

ttg tca
Leu Ser
100

ttt agg
Phe Arg
115

age cte
Ser Leu

cct agyg
Pro Aryg

gca gaa
Ala Glu

ttt cgg
Phe Arg
180

999 gaa
Gly Glu
195

gaa gtg
Glu Val

act att
Thr Ile

atc ttt
Ile Phe

aac agc
Asn Ser
260

gac gaa
Asp Glu
275

tat atec
Tyr Ile

tat gtt
Tyr Val

cct cte
Pro Leu

ttt cct
Phe Pro
340

cca act
Pro Thr
355

tac tgt

Tyr Cys

aat gat
Asn Asp

85

aga
Arg

gtg
Val

ttc
Phe

cga
Arg

cta
Leu
165

att
Ile

aag
Lys

cat
His

gat
Asp

acc
Thr
245

ctt
Leu

gtg
Val

tte
Phe

act
Thr

tte
Phe
325

gat

Asp

cce
Pro

gag
Glu

aag
Lys

tat
Tyr

ttt
Phe

aag
Lys

aac
Asn
150

aaa
Lys

act
Thr

aca
Thr

cee
Pro

ctyg
Leu
230

cga
Arg

get
Ala

aaa
Lys

€99
Arg

gct
Ala
310

caa
Gln

gga
Gly

caa
Gln

atg
Met

gat
Asp
390

gag
Glu

atg
Met

gag
Glu
135

cta
Leu

gga
Gly

aaa
Lys

ata
Ile

atc
Ile
215

acc
Thr

cte
Leu

gta
Val

get
2Ala

ctyg
Leu
295

gat
Asp

gea
Ala

cga
Arg

gac
Asp

gge
Gly
375

gta
Val

999
Gly

gag
Glu
120

g9a
Gly

acc
Thr

atc
Ile

gca
Ala

gte
Val
200

agt
Ser

tgc
Cys

ttt
Phe

act
Thr

€99
Arg
280

age
Ser

999
Gly

ctyg
Leu

aat
Asn

cat
His
360
tee

Ser

aag
Lys

454

502

550

598

646

694

742

790

838

934

982

1030

1078

1126

1174

1222

1270

1318
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att gag ccc tgt gga cac ctc atg tgc aca tcc tgt ctt aca tcc tgg 1366
Ile Glu Pro Cys Gly His Leu Met Cys Thr Ser Cys Leu Thr Ser Trp
395 400 405
cag gaa tca gaa ggt cag ggc tgt cct ttc tgc c¢ga tgt gaa att aaa 1414
Gln Glu Ser Glu Gly Gln Gly Cys Pro Phe Cys Arg Cys Glu Ile Lys
410 415 420
ggt act gaa ccc atc gtg gta gat ccg ttt gat cct aga ggg agt ggc 1462
Gly Thr Glu Pro Ile Val Val Asp Pro Phe Asp Pro Arg Gly Ser Gly
425 430 435 440
agce c¢tg ttg agg caa gga gca gag gga gct cce tee cca aat tat gat 1510
Ser Leu Leu Arg Gln Gly Ala Glu Gly Ala Pro Ser Pro Asn Tyr Asp
445 450 455
gat gat gat gat gaa cga gct gat gat act ctc tte atg atg aag gaa 1558
Asp Asp Asp Asp Glu Arg Ala Asp Asp Thr Leu Phe Met Met Lys Glu
460 465 470
ttg gct g9t goec aag gtg gaa ¢gg ccg cct tet ¢ca tte tee atg gee 1606
Leu Ala Gly Ala Lys Val Glu Arg Pro Pro Ser Pro Phe Ser Met 2la
475 480 485
cca caa get tece ctt ccc ceg gtg cca cca cga c¢tt gac ctt ctg ccyg 1654
Pro Gln Ala Ser Leu Pro Pro Val Pro Pro Arg Leu Asp Leu Leu Pro
490 495 500
cag cga gta tgt gtt ccc tca agt get tet get ¢tt gga act get tet 1702
Gln Arg Val Cys Val Pro Ser Ser Ala Ser Ala Leu Gly Thr Ala Ser
505 510 515 520
aag gct get tet gge tee ctt cat aaa gac aaa ¢ca ttg ¢ca gta cct 1750
Lys Ala Ala Ser Gly Ser Leu His Lys Asp Lys Pro Leu Pro Val Pro
525 530 535
cce aca ctt cga gat ctt cca cca cca ccg cct cca gac c¢gg cca tat 1798
Pro Thr Leu Arg Asp Leu Pro Pro Pro Pro Pro Pro Asp Arg Pro Tyr
540 545 550
tct gtt gga gca gaa tcc cga cct caa aga cgc ccc ttg cct tgt aca 1846
Ser Val Gly Ala Glu Ser Arg Pro Gln Arg Arg Pro Leu Pro Cys Thr
555 560 565
cca ggc gac tgt ccc tcc aga gac aaa ctg ccc cct gtc cce tet age 1894
Pro Gly Asp Cys Pro Ser Arg Asp Lys Leu Pro Pro Val Pro Ser Ser
570 575 580
cgce ctt gga gac tca tgg ctg ccc cgg cca atc ccc aaa gta cca gta 1942
Arg Leu Gly Asp Ser Trp Leu Pro Arg Pro Ile Pro Lys Val Pro Val
585 590 595 600
tet gce cca agt tce agt gat ccc tgg aca gga aga gaa tta acc aac 1990
Ser Ala Pro Ser Ser Ser Asp Pro Trp Thr Gly Arg Glu Leu Thr Asn
605 610 615
cgg cac tca ctt cca ttt tca ttg ccc tca caa atg gag ccc aga cca 2038
Arg His Ser Leu Pro Phe Ser Leu Pro Ser Gln Met Glu Pro Arg Pro
620 625 630
gat gtg cct agg ctc gga agc acg ttc agt ctg gat acc tcc atg agt 2086
Asp Val Pro Arg Leu Gly Ser Thr Phe Ser Leu Asp Thr Ser Met Ser
635 640 645
atg aat agc agc cca tta gta ggt cca gag tgt gac cac ccc aaa atc 2134
Met Asn Ser Ser Pro Leu Val Gly Pro Glu Cys Asp His Pro Lys Ile
650 655 660
aaa cct tcc tca tet gcc aat gecc att tat tct ctg gct gec aga cct 2182
Lys Pro Ser Ser Ser Ala Asn Ala Ile Tyr Ser Leu Ala Ala Arg Pro
665 670 675 680
ctt cct gtg cca aaa ctg cca cct ggg gag caa tgt gag ggt gaa gag 2230
Leu Pro Val Pro Lys Leu Pro Pro Gly Glu Gln Cys Glu Gly Glu Glu
685 690 695
gac aca gag tac atg act ccc tct tec agg cct cta cgg cct ttg gat 2278
Asp Thr Glu Tyr Met Thr Pro Ser Ser Arg Pro Leu Arg Pro Leu Asp
700 705 710
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aca tcc cag agt tca cga gca tgt gat tgc gac cag cag att gat agc 2326
Thr Ser Gln Ser Ser Arg Ala Cys Asp Cys Asp Gln Gln Ile Asp Ser
715 720 725
tgt acg tat gaa gca atg tat aat att cag tcc cag gcg c¢ca tect atce 2374
Cys Thr Tyr Glu Ala Met Tyr Asn Ile Gln Ser Gln Ala Pro Ser Ile
730 735 740
acc gag agc agc acc ttt ggt gaa ggg aat ttg gec gca gcc cat gce 2422
Thr Glu Ser Ser Thr Phe Gly Glu Gly Asn Leu Ala Ala Ala His Ala
745 750 755 760
aac act ggt ccc gag gag tca gaa aat gag gat gat ggg tat gat gtc 2470
Asn Thr Gly Pro Glu Glu Ser Glu Asn Glu Asp Asp Gly Tyr Asp Val
765 770 775
cca aag cca ¢t gtg ccg gee gtg ¢ty gee cge ¢ga act c¢te tca gat 2518
Pro Lys Pro Pro Val Pro Ala Val Leu Ala Arg Arg Thr Leu Ser Asp
780 785 790
atc tct aat goec age tee tee ttt gge tgg ttg tet ctg gat ggt gat 2566
Ile Ser Asn Ala Ser Ser Ser Phe Gly Trp Leu Ser Leu Asp Gly Asp
795 800 805
¢cct aca aca aat gtc act gaa ggt tee caa gtt ¢cc gag agg cct cca 2614
Pro Thr Thr Asn Val Thr Glu Gly Ser Gln Val Pro Glu Arg Pro Pro
8lo0 815 820
aaa cca ttc ¢cg ¢gg aga atc aac tcet gaa c¢gg aaa gcot ggce agce tgt 2662
Lys Pro Phe Pro Arg Arg Ile Asn Ser Glu Arg Lys Ala Gly Ser Cys
825 830 335 840
cag caa ggt agt ggt cct gcc gec tect get gee acce gec tca cct cag 2710
Gln Gln Gly Ser Gly Pro Ala Ala Ser Ala Ala Thr Ala Ser Preo Gln
845 850 855
ctc tcc agt gag atc gag aac ctc atg agt cag ggg tac tcc tac cag 2758
Leu Ser Ser Glu Ile Glu Asn Leu Met Ser Gln Gly Tyr Ser Tyr Gln
860 865 870
gac atc cag aaa gct ttg gtc att gcc cag aac aac atc gag atg gcc 2806
Asp Ile Gln Lys Ala Leu Val Ile Ala Gln Asn Asn Ile Glu Met Ala
875 880 885
aaa aac atc ctc cgg gaa ttt gtt tcc att tet tct cct gee cat gta 2854
Lys Asn Ile Leu Arg Glu Phe Val Ser Ile Ser Ser Pro Ala His Val
890 895 900
gct acc tagcacacca tctccctget gcaggtttag aggaccagtg agttgggagt 2910
Ala Thr
905
tattactcaa gtggcaccta gaagggcagg agttcctttg gtgacttcac agtgaagtct 2970
tgccctetet gtgggatatc acatcagtgg ttccaagatt tcaaagtggt gaaatgaaaa 3030
tggagcagct agtatgtttt attattttat gggtcttgag tgcatttgaa ggtgtcecttce 3090
agttcccacg tagagagagt gtggattata ttacatgata acctacctgg ggaacagtcc 3150
agaaagctat agaacaagta ttttgctgga aatcctaatt gaggacttaa gacttcctgg 3210
gttaaggatg tggccgtgtg tgtgtgtgtc tgcctgtggt tgtatgtgtce cttgtgatta 3270
taagattaac ctgctgtgtg tgttaattce aggcagggaa ttagcacaaa aggtttagga 3330
aggaatcttt ttttaaagac ttccatctac tgtggtatta tacccaagcec tagtgtgtat 3390
tacaacttca acactcccct ttggettata ttaccatgtg catagctaaa gtcttcetatt 3450
tttagaacac cttetgtetg ttetttecee atcaactect tecteatect tettggtgtt 3510
ctgtcatggg ccatgggctt gctatggcca gccttactga ggccaagcag cttatgggat 3570
gttctttatt gtgtgtgatg gtattggttt gtttggtaga taagtgggag gaaaagtact 3630
gttgctacac tattataggc atgtttgata ctagcagcta acactggtca ctccaaagca 3690
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ctgtttctat aggaacattg aagctattaa gatgttttga ttatcctaat tacataatga 3750
ccgatttgag atagaggcct ttaaatacat tccatgccct ccccagaaaa tagtctgtgg 3810
gagtcagttyg ccttggtgcc aggtatgtgt tctgatgtag gtcatgagtc tttctactta 3870
atgggaaggyg aagaacattt gtttccagga tgactttctg gccagaatac cggaaagctt 3930
ttaggaagct tcgttcacat gctatttaaa tgcacaaaat agacagtaag gatttatctyg 3990
ttcagttttt cttceccagty aattaattte agcttatatg ggtgtcttceca tttgaacaty 4050
aggaatatta ggttatattt tcagcagtgg ttttttecctt tgccctttaa ggagtgggga 4110
taatgtccac ggtggccecag cctettgetyg atggcacctt coctygcattyg ctgectececy 4170
atgatgtggt tcttttettyg tgcctgtgge tttgggaatyg taacatctet ttoctecttt 4230
cctteoccttt tectettecac ctgaggtect aaatactcte tgtaattact gtgttettca 4290
cggtaattag acatcattca gtgaataaat tactgtagtc aaagacagta tgggctggca 4350
gtttgtgtaa ttgcaagttc ataaagagaa ttgagggtce agttgggaga actattagtce 4410
agttctttta tatgctgata aatgatcecct cgagttcagt tagtattcetg tccagagtgt 4470
ttagctcact ttettagecag tgtgtaaget tteteccatgt cagaagcaag cctgetettt 4530
gataaatctyg tcettectgaa aatctaaate atgettttgt ctttagatct acacagaaat 4590
gaccctectt ggatcagttt tcetttecagt ctaatcatct ttggaactaa aacttgttet 4650
aactcgtete ttggcattca gectactecta gatcecttttgg ttttatecee tggectcaga 4710
gccatttata tteccagagt aggcagtaca ggatctegtyg ttgatttget gtggttacce 4770
agtgtcttct ctacatggca taaagcggca aagcccacca ttaggtgagg cggtcccgag 4830
ttgaggtaga gtggggcaga ggaagatggce agtgaatatc aaacagtaga ccgccatcaa 4890
cttctaacag ccagtacaca cactgtttca ttttgaggta acgttcagtt ttgcattttg 4950
tttaaatatt gaaggcctag acaaagaact agaaaaaaaa aagcagtttc caggcccatc 5010
catattgtaa tttttcttta tctgcagata ttgcctgtag tctaaagatc tctttggaag 5070
acaaagcatt ggctatatat cttttgcctt ttccatgcat ctaaatcttc tctggagatt 5130
atctccctac tgtgtaggtt aagggcagtc tcgactttte cttttttgag tcctgtgtgg 5190
ctctttgaat cagcgtgaaa ctgaggctcc agctccctgt gttgtgtgtg tgtgccatcce 5250
atgggcttgg gtgtcagttt gtcacaggta tctgccagca ttcaaggttt tggatcattt 5310
catgaggatc tttcctttga ctgggtgctg tgaggacaca cctgggtctg tgcctgagat 5370
tgccaggcaa gattaaggaa agttttcatg tggcttttgt tttgaggtta ttctcaaaac 5430
cttaatttct tatattttet gttgactaag gcaccagtaa cccattcttc accctcecatt 5490
tgtatggcaa tttaaaagtc tttggctttg ctctgaattt aattaaaact gccttttatg 5550
aacagacttc gagttttgecc attttgggca agcccttccg cttgteccctt cctagtgget 5610
aataaagtaa aaaaacccac actactttgt tctcetttttc tcatattcat tgggctgttg 5670
tattcagcca gtctcatget ttcectgggt cttcacggat tgctttecaa getgecttgt 5730
tgcggggttg ctgcagagca gcaactggac ctttccagct gtcgecatgt tcecttecact 5790
aaagtagagg gttcttaaaa tggaaaaacc tgtgggetct tcatatacct ccctttagtt 5850
aagtaataga ccaggcagct tctcatctca gcatttacct gttaatattt ttgtgaatag 5910
tgctectetac ctgtgggtyg ccgttcetett ccacttgote gtetececeee agecccatte 5970
tgcataatct accattcttc tcctctecttt ctecttettat acagaccctce attactgggg 6030

cccaagatgt gggatactac tgttagtatt atttaactat tttgtagatt taaaagattt 6090
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ctggttaagyg gaggtggggg tcactgttca tcactcttaa aatatgtgtt ttctctatag 6150
aaaagtaaaa tgtgtttatg gtcccaaaca gtcaactcac aaatttttat aacaaaattt 6210
ccttgtaaaa actagggacc atctatatat tccctttaag atctagttet ttttgtaggt 6270
gttcagcaat ggtgataaag cagaatattc tcctacctca cgtcattaaa gtcagaagat 6330
tatagacctt ctcaaactat aagtccctct tettgcegtt ggcectttetg actcectggaat 6390
gaccactgtt cattgaaaaa tagttttctg actattggtc tggctctaac agtttgtttg 6450
ttcatccage aaatgtttat gagtgatgac catgtgccag aaatgtcagg tatgtgtcect 6510
tececcttggeyg ccacatagta gtttactaat gtttggggga ttgtacttygg actgtcatag 6570
cctetgegtt tgaccttaaa atagetctte ccagtaagat tgtgcaattt ttattcacag 6630
ctcttocatg tagacttacce tttoctcata gagectatcoct ggttaataac aggccaagat 6690
tctoccatta tecectgtty tetectgtag ctttgataat goctgggaga ttecttggty 6750
taagtgtcat ggataccgac tgtttttatg ttggaatttg ttccaacata attagaatct 6810
gtttggtgag ttgaaaggta agttggctca gagttgcaca gtagggcatt aaatgtttaa 6870
gcaaagcatc tgcccacact ccccttteca atctagtgee ttecttgaac tttttectga 6930
gctgcetacgt ccoctaatecee ccttgttggg aggatttteg tatcaccectt atgggacctg 6990
tcaccatgte ctgtactatt tggaattggt tttccagtcet ttcaacaacc gttgtggcta 7050
actatgtttt agaagggctg gaggtgtggg ccctgtcttce gggtectcagg acccaaagat 7110
cctttagtca gttgttgggt cttecaagag ccagacatta atacagattg aactccatca 7170
gtccectaat tgtcagectt tacctceccte ccagagcaag gagtttaggg attctaaagc 7230
ttagtgtcca cacatcattc taccagacct tagagcttta gaagctcaat ctaaaatact 7290
gtaactcagc ataaactatt actatcactc ctttgaactc agtctccatg agcagtgttt 7350
tgttggaaat acatagaacg gcttaatgcc tagagggtgg tggatagtga aggacggtca 7410
aggttatatt tttgactgct tagggattct ttggatccaa gaaacagaaa tgttcaagcg 7470
gaataaagga gggagtggag ttgtggtaag gatgcagggt atttcgcaga acccaggacyg 7530
ggaagtgcct ttggttettg ggtggagctg gaactgcaga gctttgcacc tagteccttte 7590
tceegettea cagtetgett atggtatatg tggcccccaa ataggcactc tagtcctcaa 7650
gtctacacca ccttccaact ctggggatca ccatgaacaa attctcaatt tcccatactt 7710
aatttttttt ttttttgaga tggagtctcg ctgtgtcgee caggectggag tgcagtggtg 7770
cagtctcaac tcaccacaac ctctgcctce caggttcaag cagttctctg cctcaaccte 7830
ccgagtaget gggattacag gcgecctgcca ccatgcccag ctaatgttca tatttttagt 7890
agagacaggg tttcaccgtc ttggctaggc tggtcttgaa ctcctgaccce tcatgatcca 7950
cccacctegg ccteccaaag tgctaagatt acaggcgtga gecaccgege ccggeccata 8010
cttcogtatte ttaaaaaaaa ctacactcag cccagcacat tgatcaagta tcectatctcetyg 8070
agcagttgge cttgccaggg agagcagaga tgtggcagge tccttcaget ggagacaggyg 8130
agcttectecag agaagtgagce agagactcca cagacaccct aaaaaggctt ctactcaaga 8190
agtaaagcca ctactectge ctttttgett agtggacagg aaggcacagg agtttgtetg 8250
ggacatcata gaaattctta ggtttaactt aattctggtc attgtcttet ttatttcctg 8310
tttttcttee ctttgtcagt cttegcatce aagatttctt cccteccctet tgtgggecag 8370

cctgtecectgt tccagagcta gectgttect gggtagectt ccttagectce cattcagect 8430
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caggtctttt gccttcttee gtgtttattt agagagcaga atctaataac gggttccact 8490
gtagccacta tccatggact tctgggtcect cttcaggttt gagtgcttga asatgttcat 8550
tectetgggcet tgtggecetgt ctectcecact cteoctoctca cecteteget cecttectgty 8610
tgagggccge tctgcagtaa tgttectcagg caagecttece taggcaccte agaaactact 8670
ttgccagagce cagtaagaat atataatatt ggagcagttyg ccaggataga aattaaatat 8730
agattccagt ttaggataga gtttttaccg agagctcttt agacagtata cctgtgtcett 8790
ctctggcaat tgctttcatt ttagtcctat ataaaagctt tccttttcetg ttttttttta 8850
aaactatgct tttgecttgece taaatctttt gatcttatat ttcetctcate tcagagecty 8910
tcctgagttyg taaggtattt catactgect tacttaaaag ttttttaaac tactagagtce 8970
atttgataca cacagaagtt acctaataat ccaaagatgt ccatcaaggg aggaagggtyg 9030
ggtcatcaga ctttgccttt gatgttgtag actaggctce tgagttaagce agcagaggga 9090
cagcagtgce atgtgectte actgtgtece aggaaatctg ggttggttec agtgggaaat 9150
accagtattt cttggttetyg gaaagtagca aaagagtagyg agatyggggaa atagggatgyg 9210
ggagagcaag cccecgcatgt ccatggcgag tcaggtgggy agcacgggtyg gaagggccyy 9270
ctgttgacag acagactaag ctgtgtggtg ctettgecge cocttectgg gtacagaget 9330
tgagaaaaat gcagccgacce actcectgtg tttgtacaga gcaaagecca aaagecaacce 9390
tcagatctee tgatttggca gctgaagaaa tcagcagagt cctgattgece tgattcagte 9450
ccaaaaatga atgtcaggcece ccgocccecte cccaccaaca ttgectetec tacattetec 9510
ttctgccect aaatcagaca ggaggccaga gaggagtatt gctcaatgceg tgctatgtgce 9570
aactcctecag gecttgtgee acctecatge tgagecectga agcagggtgt cctgggtgec 9630
tgtgtgtcag ctccctecte tctacctacce tctgacctte ttgtgggtga gggtggecat 9690
gcttatggcce atcttaaaac tggagaggca gagaactact tatgagtctg tagaccacgt 9750
gttgtcttce atggcctgtt tcetcctgetg tectgggtgag tgagectgca acgcaatgec 9810
catgagagta aatgcctcct gacctaccct gctcagcact gttctagtgt cttggecttg 9870
aaagaaaagc ctgacttcct gctgacacat gtggtagggg catggcagcet atgaggcacc 9930
tcctacgtet gttttetgge tgtggtgact tgggattttt aaccttatat atctttttcece 9990
tttactcaaa acaaaacaat ttttagcaca ctgaaaaaaa aaaaaagcca aatgttttgt 10050
gcctttectaa ggcagcactg tatcccagge tgcattttag gacttaatat ggaaatacca 10110
gagtctgagce tcctctacct tgagtttcat tagtccttag tgtctaggag acaggaaaga 10170
atgctctcetg tgactggaga ggtgacatgce aggtgcagtg tgtctggagt ccctttccce 10230
tgctgtgaga cttcagtgga ggagagaagc attgtaccct gggatcattt ggttggttcc 10290
aatcacaagc ttagttatca ggttgcatgc cttgtctcct gcaaaagaca gaatgtttca 10350
caattcccag gtaaactctg gaccattcca agtgtcctag ccttcetgatg acattaatta 10410
cctagttgtyg tcgaggagta taggatggac tctcectgaga aggggaggtt ggtggetttg 10470
tcttttettt ttgctggatc ctgaactggt ctagacctcce tgcccccacc ccccagecce 10530
catcagatgt ggctggectt tcatttgaag gettcagact taaagcatta agcagctagt 10590
gcecctetgeca gggectggtt tecccaggga agggcagcaa ggaacatggg accagaagcc 10650
tgtcctecagt aatgtgacta tagtgagett tagcaaaagt ttttctatat aatgacatct 10710
tacttatctt ttaccctttc ctcagttttc ccctgecttt aactaataaa gaattgggag 10770

acagaaattt taaagtcctc cttattcaag attttgaaat tcttagectg ggagtgetgg 10830



US 9,213,031 B2
161 162

-continued

agagaacctyg atgctttctc cagaatgaag agtcccaatt tgtatatcag tgttaagaag 10890
aaaacaaaac aaacacatag gtgagatttt cgtggactat tttaaaaatg tgtcattaat 10950
ataaaaaatt tatattagca gtatttaatc attctcacct gtaaagaata agaaaaacag 11010
aaggtaaata ttcttacaga gaatagcaga gctttaagat tcattttcat tttaagtcca 11070
ttttattttg ccagtgtatt aatgtttaga agtctgtttt actaatgtta tttattaatt 11130
ttttttcatt tccatacaca gttagttaac taaagagctt tttcaagcac ccatgtctgt 11190
aaaaaaatat ttttaaataa agtttctttt gttgtagcag aaaaaaaaaa a 11241
<210> SEQ ID NO 113

<211l> LENGTH: 906

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic

<400> SEQUENCE: 113

Met Ala Gly Asn Val Lys Lys Ser Ser Gly Ala Gly Gly Gly Ser CGly
1 5 10 15

Ser Gly Gly Ser Gly Ser Gly Gly Leu Ile Gly Leu Met Lys 2Asp 2Ala
20 25 30

Phe Gln Pro His His His His His His His Leu Ser Pro His Pro Pro
35 40 45

Gly Thr Val Asp Lys Lys Met Val Glu Lys Cys Trp Lys Leu Met Asp
50 55 60

Lys Val Val Arg Leu Cys Gln Asn Pro Lys Leu Ala Leu Lys 2Asn Ser
65 70 75 80

Pro Pro Tyr Ile Leu Asp Leu Leu Pro Asp Thr Tyr Gln His Leu Arg
85 90 85

Thr Ile Leu Ser Arg Tyr Glu Gly Lys Met Glu Thr Leu Gly Glu 2Asn
100 105 110

Glu Tyr Phe Arg Val Phe Met Glu Asn Leu Met Lys Lys Thr Lys Gln
115 120 125

Thr Ile Ser Leu Phe Lys Glu Gly Lys Glu Arg Met Tyr Glu Glu 2Asn
130 135 140

Ser Gln Pro Arg Arg Asn Leu Thr Lys Leu Ser Leu Ile Phe Ser His
145 150 155 160

Met Leu Ala Glu Leu Lys Gly Ile Phe Pro Ser Gly Leu Phe Gln Cly
165 170 175

Asp Thr Phe Arg Ile Thr Lys Ala Asp Ala Ala Glu Phe Trp Arg Lys
180 185 190

Ala Phe Gly Glu Lys Thr Ile Val Pro Trp Lys Ser Phe Arg Gln Ala
195 200 205

Leu His Glu Val His Pro Ile Ser Ser Gly Leu Glu Ala Met Ala Leu
210 215 220

Lys Ser Thr Ile Asp Leu Thr Cys Asn Asp Tyr Ile Ser Val Phe Glu
225 230 235 240

Phe Asp Ile Phe Thr Arg Leu Phe Gln Pro Trp Ser Ser Leu Leu 2Arg
245 250 255

Asn Trp Asn Ser Leu Ala Val Thr His Pro Gly Tyr Met Ala Phe Leu
260 265 270

Thr Tyr Asp Glu Val Lys Ala Arg Leu Gln Lys Phe Ile His Lys Pro
275 280 285
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Gly

Ile

305

Asn

Tyr

Cys

Glu

Ala

385

Cys

Pro

Pro

Gly

Asp

465

Pro

Pro

Ala

Lys

Pro

545

Gln

Lys

Arg

Trp

Pro

625

Phe

Pro

Ile

Gly

Ser

Ser

290

Gly

Lys

Leu

Glu

Leu

370

Glu

Thr

Phe

Phe

Ala

450

Thr

Pro

Pro

Ser

Asp

530

Pro

Arg

Leu

Pro

Thr

610

Ser

Ser

Glu

Tyr

Glu
690

Arg

Tyr

Tyr

Pro

Phe

Pro

355

Tyr

Asn

Ser

Cys

Asp

435

Pro

Leu

Ser

Arg

Ala

515

Lys

Pro

Arg

Pro

Ile

595

Gly

Gln

Leu

Cys

Ser
675

Gln

Pro

Ile

Val

Leu

Pro

340

Thr

Cys

Asp

Arg

420

Pro

Ser

Phe

Pro

Leu

500

Leu

Pro

Pro

Pro

Pro

580

Pro

Arg

Met

Asp

Asp

660

Leu

Cys

Leu

Phe

Thr

Phe

325

Asp

Pro

Glu

Lys

Leu

405

Cys

Arg

Pro

Met

Phe

485

Asp

Gly

Leu

Asp

Leu

565

Val

Lys

Glu

Glu

Thr

645

His

Ala

Glu

Arg

Arg

Ala

310

Gln

Gly

Gln

Met

Asp

390

Thr

Glu

Gly

Asn

Met

470

Ser

Leu

Thr

Pro

Arg

550

Pro

Pro

Leu

Pro

630

Ser

Pro

Ala

Gly

Pro

Leu

295

Asp

Ala

Arg

Asp

Gly

375

Val

Ser

Ile

Ser

Tyr

455

Lys

Met

Leu

Ala

Val

535

Pro

Cys

Ser

Pro

Thr

615

Arg

Met

Lys

Arg

Glu
695

Leu

Ser

Gly

Leu

Asn

His

360

Ser

Lys

Trp

Lys

Gly

440

Asp

Glu

Ala

Pro

Ser

520

Pro

Tyr

Thr

Ser

Val

600

Asn

Pro

Ser

Ile

Pro
680

Glu

Asp

Cys

Asn

Ile

Gln

345

Ile

Thr

Ile

Gln

Gly

425

Ser

Asp

Leu

Pro

Gln

505

Lys

Pro

Ser

Pro

Arg

585

Ser

Arg

Asp

Met

Lys
665
Leu

Asp

Thr

Thr

Ile

Asp

330

Asn

Lys

Phe

Glu

Glu

410

Thr

Leu

Asp

Ala

Gln

490

Arg

Ala

Thr

Val

Gly

570

Leu

Ala

His

Val

Asn

650

Pro

Pro

Thr

Ser

Arg

Leu

315

Gly

Pro

Val

Gln

Pro

395

Ser

Glu

Leu

Asp

Gly

475

Ala

Val

Ala

Leu

Gly

555

Asp

Gly

Pro

Ser

Pro

635

Ser

Ser

Val

Glu

Gln

Leu

300

Gln

Phe

Asp

Thr

Leu

380

Cys

Glu

Pro

Arg

Asp

460

Ala

Ser

Cys

Ser

Arg

540

Ala

Cys

Asp

Ser

Leu

620

Arg

Ser

Ser

Pro

Tyr
700

Ser

Gly Gln Trp

Thr

Arg

Leu

Gln

365

Cys

Gly

Gly

Ile

Gln

445

Glu

Lys

Leu

Val

Gly

525

Asp

Glu

Pro

Ser

Ser

605

Pro

Leu

Pro

Ser

Lys
685

Met

Ser

Ile

Glu

Thr

350

Glu

Lys

His

Gln

Val

430

Gly

Arg

Val

Pro

Pro

510

Ser

Leu

Ser

Ser

Trp

590

Ser

Phe

Gly

Leu

Ala
670
Leu

Thr

Arg

Pro

Gly

335

Gly

Gln

Ile

Leu

Gly

415

Val

2la

2la

Glu

Pro

495

Ser

Leu

Pro

Arg

Arg

575

Leu

Asp

Ser

Ser

Val

655

Asn

Pro

Pro

Ala

Ala

His

320

Phe

Leu

Tyr

Cys

Met

400

Cys

Asp

Glu

Asp

Arg

480

Val

Ser

His

Pro

Pro

560

Asp

Pro

Pro

Leu

Thr

640

Gly

Ala

Pro

Ser

Cys
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166

705

Asp

Ile

Gly

Asn

Leu

785

Gly

Ser

Ser

Ser

Met

865

Ala

Ser

<210>
<211>
<212>
<213>
<220>
<223>

Cys

Gln

Asn

Glu

770

Ala

Trp

Gln

Glu

Ala

850

Ser

Gln

Ile

Asp

Ser

Leu

755

Asp

Arg

Leu

Val

Arg

835

Ala

Gln

Asn

Ser

Gln

Gln

740

Ala

Asp

Arg

Ser

Pro

820

Thr

Gly

Asn

Ser
900

<400> SEQUENCE:

Met Lys Ala Pro

1

Thr

Ser

Glu

Gly

65

Val

Pro

Lys

Gln

Val
145

Ile

Leu

Glu

Thr

50

Ala

Ala

Cys

Asp

Leu
130

Phe

Phe

Val

Met

35

Pro

Thr

Glu

Gln

Asn

115

Ile

Pro

Ser

Gln
20
Asn

Ile

Asn

Asp

100

Ile

Ser

His

Pro

710

Gln Ile
725

Ala Pro

Ala Ala

Gly Tyr

Thr Leu

790

Leu Asp
805

Glu Arg

Ala Gly

Ala Ser

Tyr Ser
870

Ile Glu
885

Pro Ala

SEQ ID NO 114
LENGTH :
TYPE: PRT
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: Synthetic human c¢-Met protein

1390

114

Ala Val
5

Arg Ser

Val Asn

Gln Asn

Tyr Ile

70

Lys Thr
85

Cys Ser

Asn Met

Cys Gly

Asn His

150

Gln Ile

Asp

Ser

His

Asp

775

Ser

Gly

Pro

Ser

Pro

855

Tyr

Met

His

Leu

Asn

Met

Val

55

Tyr

Gly

Ser

Ala

Ser
135

Thr

Glu

Ser

Ile

Ala

760

Val

Asp

Asp

Pro

Cys

840

Gln

Gln

Ala

Val

Ala

Gly

Lys

40

Ile

Val

Pro

Lys

Leu

120

Val

Ala

Glu

Cys

Thr

745

Asn

Pro

Ile

Pro

Lys

825

Gln

Leu

Asp

Lys

Ala
905

Pro

Glu

25

Tyr

Leu

Leu

Val

Ala

105

Val

Asn

Asp

Pro

Thr

730

Glu

Thr

Lys

Ser

Thr

810

Pro

Gln

Ser

Ile

Asn

890

Thr

Gly

10

Cys

Gln

His

Asn

Leu

90

Asn

Val

Arg

Ile

Ser

715

Tyr

Ser

Gly

Pro

Asn

795

Thr

Phe

Gly

Ser

Gln

875

Ile

Ile

Lys

Leu

Glu

Glu

75

Glu

Leu

Asp

Gly

Gln

155

Gln

Glu

Ser

Pro

Pro

780

Ala

Asn

Pro

Ser

Glu

860

Lys

Leu

Leu

Glu

Pro

His

60

Glu

His

Ser

Thr

Thr
140

Ser

Cys

Ala

Thr

Glu

765

Val

Ser

Val

Arg

Gly

845

Ile

Ala

Arg

Val

Ala

Asn

45

His

Asp

Pro

Gly

Tyr

125

Cys

Glu

Pro

Met

Phe

750

Glu

Pro

Ser

Thr

Arg

830

Pro

Glu

Leu

Glu

Leu

Leu

30

Phe

Ile

Leu

Asp

Gly

110

Tyr

Gln

Val

Asp

Tyr

735

Gly

Ser

Ala

Ser

Glu

815

Ile

Ala

Asn

val

Phe
895

Leu

15

2Ala

Thr

Phe

Gln

Cys

95

Val

Asp

Arg

His

Cys

720

Asn

Glu

Glu

Val

Phe

800

Gly

Asn

Ala

Leu

Ile

880

Val

Phe

Lys

2la

Leu

Lys

80

Phe

Trp

Asp

His

Cys

160

Val
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168

Val

Ile

Gly
225
Phe

Asn

Thr

Lys

305

Tyr

Leu

Ser

Tyr

Cys

385

Thr

Arg

Gln

Asp

Val

465

Leu

Ile

Cys

Cys

545

Cys

Gly

Ser

Asn

Pro

210

Phe

Arg

Phe

Phe

Ser

290

Lys

Val

Asn

Ala

Val

370

Leu

Leu

Thr

Phe

Leu

450

Val

Asp

Gln

Pro

Leu
530
Val

Leu

Gly

Ala

Phe

195

Leu

Met

Asp

Ile

His

275

Tyr

Arg

Ser

Asp

Glu

355

Asn

Gln

Leu

Glu

Ser

435

Thr

Val

Ser

Asn

Leu

515

Ser

Arg

Pro

Thr

Leu

180

Phe

His

Phe

Ser

Tyr

260

Thr

Met

Ser

Asp

340

Pro

Asp

His

Arg

Phe

420

Glu

Ile

Ser

His

Gly

500

Asn

Ala

Ser

Ala

Arg
580

165

Gly

Val

Ser

Leu

Tyr

245

Phe

Arg

Glu

Thr

Pro

325

Ile

Met

Phe

Phe

Asn

405

Thr

Val

Ala

Arg

Pro

485

Tyr

Gly

Pro

Glu

Ile
565

Leu

Ala

Gly

Ile

Thr

230

Pro

Leu

Ile

Met

Lys

310

Gly

Leu

Asp

Phe

Tyr

390

Ser

Thr

Leu

Asn

Ser

470

Val

Thr

Leu

Pro

Glu
550

Thr

Lys

Asn

Ser

215

Asp

Ile

Thr

Ile

Pro

295

Lys

Ala

Phe

Arg

Asn

375

Gly

Ser

Ala

Leu

Leu

455

Gly

Ser

Leu

Gly

Phe
535
Cys

Lys

Ile

Val

Thr

200

Val

Gln

Lys

Val

Arg

280

Leu

Glu

Gln

Gly

Ser

360

Lys

Pro

Gly

Leu

Thr

440

Gly

Pro

Pro

Val

Cys

520

Val

Leu

Val

Cys

Leu

185

Ile

Arg

Ser

Tyr

Gln

265

Phe

Glu

Val

Leu

Val

345

Ala

Ile

Asn

Cys

Gln

425

Ser

Thr

Ser

Glu

Ile

505

Arg

Gln

Ser

Phe

Gly
585

170

Ser

Asn

Arg

Tyr

Val

250

Arg

Cys

Cys

Phe

Ala

330

Phe

Met

Val

His

Glu

410

Arg

Ile

Ser

Thr

Val

490

Thr

His

Cys

Gly

Pro
570

Trp

Ser

Ser

Leu

Ile

235

His

Glu

Ser

Ile

Asn

315

Arg

Ala

Cys

Asn

Glu

395

Ala

Val

Ser

Glu

Pro

475

Ile

Gly

Phe

Gly

Thr
555

Asn

Asp

Val

Ser

Lys

220

Asp

Ala

Thr

Ile

Leu

300

Ile

Gln

Gln

Ala

Lys

380

His

Arg

Asp

Thr

Gly

460

His

Val

Lys

Gln

Trp
540
Trp

Ser

Phe

Lys

Tyr

205

Glu

Val

Phe

Leu

Asn

285

Thr

Leu

Ile

Ser

Phe

365

Asn

Cys

Arg

Leu

Phe

445

Arg

Val

Glu

Lys

Ser

525

Cys

Thr

Ala

Gly

Asp

190

Phe

Thr

Leu

Glu

Asp

270

Ser

Glu

Gln

Gly

Lys

350

Pro

Asn

Phe

Asp

Phe

430

Ile

Phe

Asn

His

Ile

510

Cys

His

Gln

Pro

Phe
590

175

Arg

Pro

Lys

Pro

Ser

255

Ala

Gly

Lys

Ala

2la

335

Pro

Ile

val

Asn

Glu

415

Met

Lys

Met

Phe

Thr

495

Thr

Ser

Asp

Gln

Leu
575

Arg

Phe

Asp

Asp

Glu

240

Asn

Gln

Leu

Arg

Ala

320

Ser

Asp

Lys

Arg

Arg

400

Tyr

Gly

Gly

Gln

Leu

480

Leu

Lys

Gln

Lys

Ile
560

Glu

Arg
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170

Ser

Thr

625

Ser

Pro

Thr

Ser

705

Ala

Ser

Phe

Ser

785

Cys

Thr

Leu

Met

Ile

865

Ser

Pro

Gln

Gln

Leu

945

Ile

Thr

Thr

Asn

Cys

610

Val

Asn

Val

Leu

Ile

690

Ile

Val

Tyr

Ile

Val

770

Phe

Thr

Lys

Ile

Ile

850

Asp

Cys

Asn

Ala

Asn

930

Leu

Lys

Pro

Glu

Lys Phe
595

Thr Leu

Gly Pro

Gly His

Ile Thr

660

Leu Thr
675

Ser Ile

Leu Glu

Lys Leu

Arg Glu
740

Ser Gly
755

Ser Val

Thr Val

Thr Pro

Ala Phe
820

Tyr Val
835

Ser Met

Pro Glu

Glu Asn

Asp Leu
900

Ile Ser
915

Phe Thr

Leu Leu

Asp Leu

His Leu

980

Met Val
995

Asp

Thr

Ala

Gly

645

Ser

Leu

Gly

Cys

Lys

725

Asp

Gly

Pro

Ala

Ser

805

Phe

His

Gly

Ala

Ile

885

Leu

Ser

Gly

Leu

Gly
965

Asp

Ser

Leu

Leu

Met

630

Thr

Ile

Thr

Gly

Tyr

710

Ile

Pro

Ser

Arg

Cys

790

Leu

Met

Asn

Asn

Val

870

His

Lys

Thr

Leu

Gly

950

Ser

Arg

Asn

Lys Lys
600

Ser Glu
615

Asn Lys

Thr Gln

Ser Pro

Gly Asn
680

Lys Thr
695

Thr Pro

Asp Leu

Ile Val

Thr Ile
760

Met Val
775

Gln His

Gln Gln

Leu Asp

Pro Val

840

Glu Asn
855

Lys Gly

Leu His

Leu Asn

Val Leu

920

Ile Ala

935

Phe Phe

Glu Leu

Leu Val

Glu Ser
1000

Thr

Ser

His

Tyr

Lys

665

Tyr

Cys

Ala

Ala

Tyr

745

Thr

Ile

Arg

Leu

Gly

825

Phe

Val

Glu

Ser

Ser

905

Gly

Gly

Leu

Val

Ser
985

Val

Arg

Thr

Phe

Ser

650

Tyr

Leu

Thr

Gln

Asn

730

Glu

Gly

Asn

Ser

Asn

810

Ile

Lys

Leu

Val

Glu

890

Glu

Lys

Val

Trp

Arg

970

Ala

Asp

Val

Met

Asn

635

Thr

Gly

Asn

Leu

Thr

715

Arg

Ile

Val

Val

Asn

795

Leu

Leu

Pro

Glu

Leu

875

Ala

Leu

Val

Val

Leu

955

Tyr

Arg

Tyr

Leu

Asn

620

Met

Phe

Pro

Ser

Lys

700

Ile

Glu

His

Gly

His

780

Ser

Gln

Ser

Phe

Ile

860

Lys

Val

Asn

Ile

Ser

940

Lys

Asp

Ser

Arg

Leu

605

Thr

Ser

Ser

Met

Gly

685

Ser

Ser

Thr

Pro

Lys

765

Glu

Glu

Leu

Lys

Glu

845

Lys

Val

Leu

Ile

Val

925

Ile

Lys

Ala

Val

Ala
1005

Gly

Leu

Ile

Tyr

Ala

€70

Asn

Val

Thr

Ser

Thr

750

Asn

Ala

Ile

Pro

Tyr

830

Lys

Gly

Gly

Cys

Glu

910

Gln

Ser

Arg

Arg

Ser

990

Thr

Asn

Lys

Ile

Val

655

Gly

Ser

Ser

Glu

Ile

735

Lys

Leu

Gly

Ile

Leu

815

Phe

Pro

Asn

Asn

Thr

895

Trp

Pro

Thr

Lys

Val

975

Pro

Phe

Glu

Cys

Ile

640

Asp

Gly

Arg

Asn

Phe

720

Phe

Ser

Asn

Arg

Cys

800

Lys

Asp

Val

Asp

Lys

880

Val

Lys

Asp

Ala

Gln
960
His

Thr

Pro
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Glu Asp Gln Phe Pro Asn Ser Ser Gln Asn Gly
1010 1015

Gln Tyr Pro Leu Thr Asp Met Ser Pro Ile Leu
1025 1030 1035

Asp Ile Ser Ser Pro Leu Leu Gln Asn Thr Val
1045 1050

Ala Leu Asn Pro Glu Leu Val Gln Ala Val Gln
1060 1065

Pro Ser Ser Leu Ile Val His Phe Asn Glu Val
1075 1080

Phe Gly Cys Val Tyr His Gly Thr Leu Leu Asp
1090 1095

Ile Hig Cysg Ala Val Lys Ser Leu Asn Arg Ile
1105 1110 1115

Val Ser Gln Phe Leu Thr Glu Gly Ile Ile Met
1125 1130

Pro Asn Val Leu Ser Leu Leu Gly Ile Cys Leu
1140 1145

Pro Leu Val Val Leu Pro Tyr Met Lys His Gly
1155 1160

Ile Arg Asn Glu Thr His Asn Pro Thr Val Lys
1170 1175

Gly Leu Gln Val Ala Lys Gly Met Lys Tyr Leu
1185 1190 1195

Val His Arg Asp Leu Ala Ala Arg Asn Cys Met
1205 1210

Thr Val Lys Val Ala Asp Phe Gly Leu Ala Arg
1220 1225

Glu Tyr Tyr Ser Val His Asn Lys Thr Gly Ala
1235 1240

Trp Met Ala Leu Glu Ser Leu Gln Thr Gln Lys
1250 1255

Asp Val Trp Ser Phe Gly Val Leu Leu Trp Glu
1265 1270 1275

Ala Pro Pro Tyr Pro Asp Val Asn Thr Phe Asp
1285 1290

Leu Gln Gly Arg Arg Leu Leu Gln Pro Glu Tyr
1300 1305

Tyr Glu Val Met Leu Lys Cys Trp His Pro Lys
1315 1320

Ser Phe Ser Glu Leu Val Ser Arg Ile Ser Ala
1330 1335

Ile Gly Glu His Tyr Val His Val Asn Ala Thr
1345 1350 1355

Cys Val Ala Pro Tyr Pro Ser Leu Leu Ser Ser
1365 1370

Asp Glu Val Asp Thr Arg Pro Ala Ser Phe Trp
1380 1385

Ser

1020

Thr

His

His

Ile

Asn

1100

Thr

Lys

Arg

Asp

Asp

1180

Ala

Leu

Asp

Lys

Phe

1260

Leu

Ile

Cys

Ala

Ile

1340

Tyr

Glu

Glu

Cys Arg Gln Val

Ser Gly Asp Ser

Ile Asp

Val vVal
1070

Gly Aryg
1085

Asp Gly

Asp Ile

Asp Phe

Ser Glu
1150

Leu Arg
1165

Leu Ile

Ser Lys

Asp Glu

Met Tyr
1230

Leu Pro
1245

Thr Thr

Met Thr

Thr Val

Pro Asp

1310

Glu Met
1325

Phe Ser

Val Asn

Leu

1055

Ile

Gly

Lys

Gly

Ser

1135

Gly

Asn

Gly

Lys

Lys

1215

Asp

Val

Lys

Arg

Tyr

1295

Pro

Arg

Thr

Val

1040

Ser

Gly

His

Lys

Glu

1120

His

Ser

Phe

Phe

Phe

1200

Phe

Lys

Lys

Ser

Gly

1280

Leu

Leu

Pro

Phe

Lys
1360

Asp Asn ARla Asp

Thr Ser
1390

1375
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What is claimed is:

1. A method of identifying a subject suitable for treatment
with an anti-c-Met antibody or antigen binding fragment
thereof that specifically binds to an epitope within a SEMA
domain of a c-Met protein, the method comprising:

(1) determining a Cbl concentration, a Cbl mutation, and/
or a mutation of a site of c-Met for interaction with Cbl
in a cell sample from a subject;

(2) determining that the subject is suitable for treatment
with the anti-c-Met antibody when Cbl is present at a
low level or absent in the cell sample or when Cbl or
c-Met contains a mutation that inhibits interaction
between Cbl and c-Met; and

(3) administering the anti-c-Met antibody or antigen-bind-
ing fragment thereof to the subject determined to be
suitable for treatment, wherein the anti-c-Met antibody
or antigen-binding fragment thereof comprises SEQ ID
NOs: 1-3, 10, 11, and 13, specifically binds to an epitope
having 5 to 19 consecutive amino acids of SEQ ID NO:
71 that includes the amino sequence of SEQ ID NO: 73
(EEPSQ), and promotes LRIG1-mediated c-Met degra-
dation.

2. The method of claim 1, wherein Cbl concentration is
determined by immunohistochemical analysis, and a stain
intensity of ‘=* or ‘+1” indicates that Cbl is present at a low
level or absent, respectively, in the cell sample.

3. The method of claim 1, wherein the Cbl mutation is a
deletion or substitution of 51 or more consecutive nucleotides
within nucleotides 1169-1414 of the nucleotide sequence of
GenBank Accession Number NM__ 005188 (SEQ ID NO:
112), or a deletion or substitution of 17 or more consecutive
amino acids within amino acids 343-424 of the amino acid
sequence of GenBank Accession Number NP__005179 (SEQ
ID NO: 113).

4. The method of claim 1, wherein the mutation of a site of
c-Met (SEQ ID NO: 114) for interaction with Cblis a deletion
or asubstitution of tyrosine at position 1003 (Y1003) with an

20

25

30

35

174

amino acid other than tyrosine, or a deletion or a substitution
of 141 or more consecutive nucleotides within exon 14 of the
c-Met gene with other nucleotides, or a deletion or a substi-
tution of 46 or more consecutive amino acids within a
polypeptide encoded by exon 14 of the c-Met gene with other
amino acids.

5. The method of claim 1, further comprising determining
the presence of LRIG1 in the cell sample.

6. The method of claim 5, further comprising determining
the cell sample or the subject to be suitable for treatment with
the anti-c-Met antibody when LRIG1 is present.

7. The method of claim 6, wherein LRIG1 concentration is
determined by immunohistochemical analysis, and a stain
intensity of ‘+2’ or ‘+3” indicates that LRIG1 is present in the
cell sample.

8. The method of claim 1, wherein the anti-c-Met antibody
or antigen binding fragment thereof comprises a heavy chain
variable region comprising an amino acid sequence of SEQ
ID NO: 17 and a light chain variable region comprising an
amino acid sequence of SEQ ID NO: 111.

9. The method of claim 1, wherein the anti-c-Met antibody
or antigen binding fragment thereof comprises a heavy chain
comprising the amino acid residues from the 18th to 460th
positions of SEQ ID NO: 66 and a light chain comprising the
amino acid residues from the 21st to 240th positions of SEQ
ID NO: 68.

10. The method of claim 1, wherein the anti-c-Met anti-
body or antigen binding fragment thereof is an antibody of
mouse origin, a mouse-human chimeric antibody, a human-
ized antibody, or a human antibody.

11. The method of claim 1, wherein the anti-c-Met anti-
body or antigen binding fragment thereof is an antibody of
mouse origin, a mouse-human chimeric antibody, a human-
ized antibody, or a human antibody.

12. The method of claim 1, wherein the cell sample is a
sample of cancer cells.
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