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ANTIBODY SPECIFICALLY BINDING TO 
EPTOPEN SEMA DOMAN OF C-MET 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 5 

This application claims the benefit of Korean Patent Appli 
cation No. 10-2011-0101292, filed on Oct. 5, 2011, in the 
Korean Intellectual Property Office, the disclosure of which is 

- - - 10 incorporated herein in its entirety by reference. 

INCORPORATION-BY-REFERENCE OF 
MATERIAL ELECTRONICALLY SUBMITTED 

15 
Incorporated by reference in its entirety herein is a com 

puter-readable nucleotide?amino acid sequence listing Sub 
mitted herewith and identified as follows:—92,434 bytes 
ASCII (Text) file named “711224 ST25.txt,” created Oct. 5, 
2012. 2O 

BACKGROUND 

1. Field 
The invention relates to antibody or antigen binding frag- 25 

ment thereof that specifically binds to an epitope in a SEMA 
domain of c-Met protein, and to pharmaceutical composi 
tions, methods, kits, nucleic acids, and cells related thereto. 

2. Description of the Related Art 
Hepatocyte growth factor (HGF) is a mesenchyme-derived 30 

pleitrophic cytokine that binds the extracellular region of the 
tyrosine kinase receptor, c-Met, to induce mitogenesis, move 
ment, morphogenesis, and angiogenesis in various normal 
cells and tumor cells. Regulation of the HGF/c-Met signaling 
pathway is implicated in various mechanisms related to can- 35 
cer, such as tumor progression, metastasis, migration, inva 
Sion, and angiogenesis. In addition, c-Met amplification or 
mutation is thought to drive ligand-independent tumorigen 
esis. Thus, c-Met has recently emerged as a new target for 
anti-cancer therapy. 40 

In particular, c-Met is known to be involved in induction of 
resistance to commonly used anti-cancer drugs, and thus, is 
regarded as an important player in personalized treatments. 
Representative anti-cancer drugs targeting epidermal growth 
factor receptor (EGFR) (ERBB1), such as ERBITUXTM (cetux- 45 
imab) and TARCEVATM (erlotinib), work by blocking signal 
transduction related to cancer development. HERCEPTINTM 
(trastuzumab), which is a well-known breast cancer drug, 
targets ERBB2 (HER2) and works by blocking signal trans 
duction necessary for cell proliferation. However, recent find- 50 
ings have indicated that among patients resistant to the drugs 
described above, anti-cancer drugs do not work due to over 
expression of c-Met and activation of other types of signal 
transduction that leads to cell proliferation. Thus, many phar 
maceutical firms are developing anti-cancer drugs to inhibit 55 
c-Met. 
The related art discloses therapeutic antibody drugs that 

inhibit the function of c-Met. In this related art, however, 
antibodies having an original structure induce dimerization of 
c-Met molecules, thereby causing cancer. 60 

In another related art, which discloses therapeutic antibody 
drugs that inhibit the function of c-Met, the antibody is 
capable of inhibiting the binding of c-Met to HGF c-Met, 
which is a c-Met ligand, but the binding of the antibody to 
c-Met induces the dimerization of c-Met, independent from 65 
the ligand. As a result, the antibody acts as an agonist that 
induces the transduction of cancer-causing signals. 

2 
Another related art discloses, to prevent the dimerization of 

c-Met, a one-armed antagonistic antibody with respect to 
c-Met, which is prepared by modifying an agonist, a two 
armed antibody, using a genetic recombinant method, and 
product development in clinical trials is currently under way. 
However, even in this related art, the antibody works only 
when the treatment is performed together with chemical 
therapy, and when the antibody is independently treated, anti 
cancer therapeutic effects are proven to be low. Therefore, 
research into the target onc-Met is needed to develop a novel 
pharmaceutical composition for preventing or treating cancer 
that inhibits the function of c-Met. 

SUMMARY 

Provided is an antibody or antigen binding fragment 
thereof that specifically binds to an epitope in a SEMA 
domain of c-Met protein. 

Also provided are pharmaceutical compositions for pre 
venting or treating cancer, methods of treating cancer, meth 
ods of Screening for a c-Met antagonist, kits for diagnosing 
cancer, nucleic acids encoding the antibody or antigen bind 
ing fragment, cells comprising the nucleic acids, and methods 
for preparing the antibody or antigen binding fragment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

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. 1 is a diagram showing the use of overlap extension 
PCR to obtain an scFv library gene of an huAbF46 antibody 
in which a desired CDR is mutated; 

FIG. 2 is an image showing results of confirming recogni 
tion of mouse antibody AbF46 with respect to full-length 
c-Met, according to an embodiment; 

FIG. 3 is a set of images showing results of confirming 
recognition of mouse antibody AbF46 with respect to a 
SEMA domain, according to an embodiment; 

FIG. 4 is a set of graphs showing enzyme-linked immun 
osorbent assay (ELISA) results for epitope mapping of 
huAbF46, according to an embodiment; 

FIGS. 5A and 5B are images confirming a position of an 
epitope of huAbF46 on a SEMA domain, according to an 
embodiment; 

FIGS. 6A and 6B are graphs showing results of confirming 
a degree of agonism of humanized antibody huAbF46 by 
BrdU assay, according to an embodiment; 

FIG. 7 is a graph illustrating results of in vitro cell viability 
of huAbF46–H4-A1, huAbF46-H4-A2, huAbF46-H4-A3, 
and huAbF46–H4-A5 antibodies according to an embodi 
ment; 

FIGS. 8A and 8B are graphs showing results of confirming 
a degree of agonism of humanized antibody huAbF46 by Akt 
phosphorylation, according to an embodiment; 

FIG. 9 is a graph illustrating anti-cancer effects of 
huAbF46–H4-A1, huAbF46–H4-A2, huAbF46–H4-A3, and 
huAbF46-H4-A5 antibodies according to an embodiment by 
measuring degrees of degradation of c-Met, 

FIG. 10 is a graph showing in vitro cell viability analysis 
results of humanized antibody huAbF46, according to an 
embodiment; 

FIGS. 11A to 11C are graphs showing results of analyzing 
in vivo anti-cancer effects of mouse antibody AbF46 and 
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chimeric antibody chAbF46 by using a mouse brain cancer 
Xenograft model or stomach cancer Xenograft model, accord 
ing to an embodiment; and 

FIG. 12 is a graph showing results of analyzing in vivo 
anti-cancer effects of mouse antibody AbF46 and humanized 
antibody huAbF46 by using a mouse lung cancer Xenograft 
model, according to an embodiment. 

DETAILED DESCRIPTION 

Reference will now be made in detail to embodiments, 
examples of which are illustrated in the accompanying draw 
ings, wherein like reference numerals refer to like elements 
throughout. In this regard, the present embodiments may have 
different forms and should not be construed as being limited 
to the descriptions set forth herein. Accordingly, the embodi 
ments are merely described below, by referring to the figures, 
to explain aspects of the present description. As used herein, 
the term “and/or includes any and all combinations of one or 
more of the associated listed items 

According to an embodiment of the present invention, 
there is provided an antibody or antigen binding fragment 
thereof that specifically binds to an epitope in a SEMA 
domain of c-Met protein, wherein the epitope has the amino 
acid sequence of SEQID NO: 1 or a portion thereof. 

The term “c-Met” or “c-Met protein” refers to a receptor 
tyrosine kinase that binds hepatocyte growth factor (HGF). 
The c-Met protein includes polypeptides encoded by nucle 
otide sequences identified as GenBank Accession Number 
NM 000245, proteins encoded by polypeptide sequences 
identified as GenBank Accession Number NM 000236, or 
extracellular regions thereof. The receptor tyrosine kinase 
c-Met participates in various mechanisms, such as cancer 
development, metastasis, migration, invasion, and angiogen 
CS1S. 

The HGF receptor, c-Met, has three regions: extracellular, 
transmembrane, and intracellular. The extracellular region 
consists of a SEMA domain, which is a HGF-binding 
domain, with a structure in which a C-Subunit is linked by a 
disulfide bond to a B-subunit, a plexin-semaphorins-integrin 
(PSI) homology domain, and an immunoglobulin-like fold 
shared by plexins and transcriptional factors (IPT) domain. In 
other words, the SEMA domain of c-Met protein exists in the 
extracellular region of c-Met and corresponds to a HGF 
binding region. In particular, the epitope having an amino 
acid sequence of SEQID NO: 1 or a portion thereof corre 
sponds to a loop region between second and third propeller 
domains among epitopes in the SEMA domain of c-Met 
protein. 
The term "epitope' used herein indicates an antigenic 

determinant and is interpreted to mean a site on an antigen 
recognized by an antibody. The epitope may be a polypeptide 
having an amino acid sequence of SEQ ID NO: 2 or 3. The 
polypeptide may also be an epitope existing in the SEMA 
domain of c-Met protein. 
The epitope having an amino acid sequence of SEQID NO: 

2 corresponds to an outermost region of a loop region 
between second and third propeller domains in the SEMA 
domain of c-Met protein, and the epitope having an amino 
acid sequence of SEQID NO: 3 refers to a site to which an 
antibody oran antigenbinding fragment thereof most specifi 
cally binds. 
The antibody or the antigen binding fragment thereof may 

include a heavy chain variable region including at least one 
heavy chain complementarity determining region amino acid 
sequence selected from the group consisting of SEQID NO: 
4, SEQ ID NO: 5, and SEQ ID NO: 6, and a light chain 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
variable region including at least one light chain complemen 
tarity determining region amino acid sequence selected from 
the group consisting of SEQID NO: 7, SEQID NO: 8, and 
SEQID NO:9. 
The heavy chain variable region may have an amino acid 

sequence of SEQ ID NO: 10, and the light chain variable 
region may have an amino acid sequence of SEQID NO: 11. 
The antibody or the antigen binding fragment thereof may 

be an antigen binding fragment selected from the group con 
sisting of monoclonal antibody, bispecific antibody, multi 
specific antibody, or antigen binding fragment selected from 
the group consisting of ScFv, (ScPV), Fab., Fab', and F(ab'). 
A naturally occurring intact antibody, or immunoglobulin, 

includes four polypeptides: 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. Each heavy chain 
has a constant region and a variable region. Similarly, each 
light chain has a constant region and a variable region. There 
are five heavy chain classes (isotypes): gamma (Y), mu (), 
alpha (C), delta (Ö), or epsilon (e), and additionally several 
Subclasses gamma 1 (y1), gamma 2 (Y2), gamma 3 (Y3), 
gamma 4 (Y4), alpha 1 (C.1), and alpha 2 (C2). The light chain 
constant region can be either kappa (K) or lambda (W) type. 
The variable regions differin sequence among antibodies and 
are used in the binding and specificity of a given antibody to 
its particular antigen. 
The term “heavy chain used herein is understood to 

include a full-length heavy chain including a variable region 
(V) having amino acid sequences that determine specificity 
for antigens and a constant region having three constant 
domains (C1, C2, and C), and fragments thereof. In 
addition, the term “light chain” used herein is understood to 
include a full-length light chain including a variable region 
(V) having amino acid sequences that determine specificity 
for antigens and a constant region (C), and fragments 
thereof. 
The term “complementarity determining region (CDR) 

used herein refers to an amino acid sequence found in the 
variable region of a heavy chain or a light chain of an immu 
noglobulin. The CDRs determine the specificity of an anti 
body and may provide a contact residue for binding to a 
specific epitope of an antigen. The heavy chain and the light 
chain may respectively include three CDRs (CDRH1, 
CDRH2, and CDRH3, and CDRL1, CDRL2, and CDRL3). 
Four framework regions, which have more highly conserved 
amino acid sequences than the CDRs, separate the CDR 
regions in the V or V. 
The term “antigen binding fragment used herein refers to 

fragments of an intact immunoglobulin, and any part of a 
polypeptide including antigen binding regions having the 
ability to specifically bind to the antigen. For example, the 
antigen binding fragment may be a F(ab')2 fragment, a Fab' 
fragment, a Fab fragment, a FV fragment, or a scFV fragment, 
but is not limited thereto. A Fab fragment has one antigen 
binding site and contains the variable regions of a light chain 
and a heavy chain, the constant region of the light chain, and 
the first constant region C of the heavy chain. A Fab' frag 
ment is different from the Fab fragment in that the Fab' 
fragment additionally includes the hinge region of the heavy 
chain, including at least one cysteine residue at the C-terminal 
of the heavy chain C region. The F(ab')2 fragment is pro 
duced whereby cysteine residues of the Fab' fragment are 
joined by a disulfide bond at the hinge region. A Fv fragment 
is the minimal antibody fragment having only heavy chain 
variable regions and light chain variable regions, and a 
recombinant technique for producing the Fv fragment is well 
known in the art. Two-chain FV fragments may have a struc 
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ture in which heavy chain variable regions are linked to light 
chain variable regions by a non-covalent bond. Single-chain 
FV fragments generally may have a dimer structure as in the 
two-chain Fv fragments in which heavy chain variable 
regions are covalently bound to light chain variable regions 
via a peptide linker or heavy and light chain variable regions 
are directly linked to each other at the C-terminal thereof. The 
antigen binding fragment may be obtained using a protease 
(for example, a whole antibody is digested with papain to 
obtain Fab fragments, and is digested with pepsin to obtain 
F(ab')2 fragments), and may be prepared by a genetic recom 
binant technique. 

The c-Met may be derived from c-Met selected from the 
group consisting of a human c-Met, a monkey c-Met, amouse 
c-Met, and a rat c-Met. 

According to another embodiment of the present invention, 
there is provided a pharmaceutical composition for prevent 
ing or treating cancer, including a therapeutically effective 
amount of an antibody or antigen binding fragment thereof 
that specifically binds to an epitope in a SEMA domain of 
c-Met protein, wherein the epitope has the amino acid 
sequence of SEQID NO: 1 or a portion thereof, and a phar 
maceutically acceptable carrier, a diluent, or an excipient. 
The cancer may be squamous cell carcinoma, Small-cell 

lung cancer, non-Small-cell lung cancer, adenocarcinoma of 
the lung, squamous cell carcinoma of the lung, peritoneal 
carcinoma, skin cancer, melanoma in the skin or eyeball, 
rectal cancer, cancer near the anus, esophagus cancer, Small 
intestinal tumor, endocrine gland cancer, parathyroid cancer, 
adrenal cancer, soft-tissue sarcoma, urethral cancer, chronic 
or acute leukemia, lymphocytic lymphoma, hepatoma, gas 
trointestinal cancer, pancreatic cancer, glioblastoma, cervical 
cancer, ovarian cancer, liver cancer, bladder cancer, hepato 
cellular adenoma, breast cancer, colon cancer, large intestine 
cancer, endometrial carcinoma or uterine carcinoma, salivary 
gland tumor, kidney cancer, prostate cancer, Vulvar cancer, 
thyroid cancer, or head or neck cancers. 

The epitope may be a polypeptide having an amino acid 
sequence of SEQID NO: 2 or 3. 
The pharmaceutical composition for preventing or treating 

cancer may include a pharmaceutically acceptable carrier. 
The pharmaceutically acceptable carrier may be lactose, dex 
trose, Sucrose, Sorbitol, mannitol, starch, gum acacia, calcium 
phosphate, alginates, gelatin, calcium silicate, micro-crystal 
line cellulose, polyvinylpyrrolidone, cellulose, water, syrup, 
methyl cellulose, methylhydroxy benzoate, propylhydroxy 
benzoate, talc, magnesium Stearate, and/or mineral oil, but is 
not limited thereto. The pharmaceutical composition may 
further include a lubricant, a wetting agent, a Sweetener, a 
flavor enhancer, an emulsifying agent, a suspension agent, 
and/or a preservative. 
The pharmaceutical composition for preventing or treating 

cancer may be administered orally or parenterally. The 
parenteral administration may include intravenous injection, 
Subcutaneous injection, muscular injection, intraperitoneal 
injection, endothelial administration, local administration, 
intranasal administration, intrapulmonary administration, 
and rectal administration. Since oral administration leads to 
digestions of protein or peptide, an active ingredient may be 
coated or formulated in the pharmaceutical composition to 
prevent digestion. In addition, the pharmaceutical composi 
tion may be equipped with a targeting ability to home in on 
specific cells upon administration. 
A Suitable dosage of the pharmaceutical composition for 

preventing or treating cancer may depend on many factors, 
Such as formulation methods, administration methods, ages 
of patients, body weight, gender, pathologic conditions, diets, 
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6 
administration time, administration route, excretion speed, 
and reaction sensitivity. A desirable dosage of the pharma 
ceutical composition may be in the range of about 0.001 to 
100 mg/kg for an adult. The term “therapeutically effective 
amount used herein refers to a sufficient amount used in 
preventing or treating cancer or angiogenesis-related dis 
CaSCS. 

The pharmaceutical composition may beformulated with a 
pharmaceutically acceptable carrier and/oran excipient into a 
unit or a multiple dosage form by a well-known method in the 
art. In this regard, the formulation may be a solution in oil or 
an aqueous medium, a suspension, syrup, an emulsifying 
Solution, an extract, powder, granules, a tablet, or a capsule, 
and may further include a dispersing or a stabilizing agent. In 
addition, the pharmaceutical composition may be adminis 
tered as an individual drug, or together with other drugs, and 
may be administered sequentially or simultaneously with 
pre-existing drugs. The pharmaceutical composition includes 
the antibody or the antigen binding fragment thereof, and 
thus, may be formulated as an immunoliposome. The lipo 
Some containing the antibody may be prepared using a well 
known method in the art. The immunoliposome is a lipid 
composition including phosphatidylcholine, cholesterol, and 
polyethyleneglycol-derived phosphatidylethanolamine, and 
may be prepared by a reverse phase evaporation method. For 
example, Fab' fragments may be adhered to the liposome 
through thiol-disulfide exchange. A chemical drug, such as 
doxorubicin, may also be included in the liposome. 
The antibody or antigen binding fragment may be an 

antagonist of c-Met protein. 
The term “antagonist' is used in the broadest sense herein, 

and is understood to include all molecules that partially or 
entirely block, inhibit, and/or neutralize at least one biologi 
cal activity of a target (for example, c-Met). For example, the 
term “antagonistantibody” refers to an antibody that inhibits 
or decreases the biological activity of an antigen, for example 
c-Met, that the antibody binds. The antagonist may reduce 
receptor phosphorylation, or inactivate or kill cells that have 
been activated by a ligand, by binding of a receptor with 
respect to a ligand. In addition, the antagonist may com 
pletely block the interaction between a receptor and a ligand 
or substantially decrease the interaction therebetween by 
changing a tertiary structure of the receptor or down-regulat 
1ng. 

In one embodiment, the antibody or the antigen binding 
fragment thereof may include a heavy chain variable region 
including at least one heavy chain complementarity deter 
mining region amino acid sequence selected from the group 
consisting of SEQID NO: 6, SEQID NO:7, and SEQID NO: 
8 and a light chain variable region including at least one light 
chain complementarity determining region amino acid 
sequence selected from the group consisting of SEQID NO: 
9, SEQID NO: 10, and SEQID NO: 11. In addition, the heavy 
chain variable region may have an amino acid sequence of 
SEQID NO: 12, and the light chain variable region may have 
an amino acid sequence of SEQID NO: 13. 

According to another embodiment of the present invention, 
there is provided a method of treating cancer, the method 
including administering to a subject a pharmaceutical com 
position including a therapeutically effective amount of an 
antibody orantigenbinding fragment thereofthat specifically 
binds to an epitope in a SEMA domain of c-Met protein, 
wherein the epitope has the amino acid sequence of SEQID 
NO: 1 or a portion thereof, and a pharmaceutically acceptable 
carrier, a diluent, or an excipient. 
The pharmaceutical composition for preventing or treating 

cancer and the administration method are described above. 
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The subjects to which the pharmaceutical composition for 
preventing or treating cancer is administered may include 
animals. For example, the animals may be humans, dogs, 
cats, or mice. 

According to another embodiment of the present invention, 
there is provided a method of Screening a c-Met antagonist, 
the method including: contacting an epitope in a SEMA 
domain with a sample to be analyzed, wherein the epitope has 
the amino acid sequence of SEQ ID NO: 1 or a portion 
thereof; detecting the binding of the epitope to the sample, 
wherein, if the epitope and the sample exhibit a binding 
affinity ranging from about 1 pM to about 10 nM, the sample 
is a candidate c-Met antagonist. 

In the screening method, first, the epitope in the SEMA 
domain of c-Met protein that has the amino acid sequence of 
SEQ ID NO: 1 or a portion thereof is contacted with the 
sample to be analyzed. The c-Met protein may be derived 
from, but is not limited to, c-Met selected from the group 
consisting of a human, a monkey, amouse, and a rat. The term 
“sample' used herein refers to a certain material used in a 
screening method to confirm whether the sample binds with 
the epitope in the SEMA domain of c-Met protein that has the 
amino acid sequence of SEQID NO: 1 or a portion thereof. 
Examples of the sample include, but are not limited to, 
polypeptides Such as antibodies and antigen binding frag 
ments thereof, chemicals, polynucleotides, antisense-RNA, 
short hairpin RNA (shRNA), small interference RNA 
(siRNA), and natural extracts. 

Subsequently, a binding affinity between the sample to be 
analyzed and the epitope in the SEMA domain of c-Met 
protein that has the amino acid sequence of SEQID NO: 1 or 
a portion thereof is measured. The measurement of binding 
affinity may be performed using various methods known in 
the art. For example, the binding affinity may be measured 
using a Biacore device. In general, a range of the binding 
affinity that is allowable as a therapeutic drug may be defined 
Such that a binding constant K is 10 nM or less. That is, for 
example, if the binding affinity range is from about 1 pM to 
about 10 nM, from about 10pM to about 10 nM, or from about 
100 pM to about 10 nM when the binding affinity between the 
epitope in the SEMA domain of c-Met protein that has the 
amino acid sequence of SEQ ID NO: 1 or a portion thereof 
and the sample to be analyzed (e.g., antibody) is measured 
using a Biacore device by Surface plasmon resonance, the 
sample (e.g., antibody) may be determined as a candidate 
material for diagnosing, preventing, or treating cancer. 
The epitope may be a polypeptide having an amino acid 

sequence of SEQID NO: 2 or 3. In other words, even when the 
polypeptide having an amino acid sequence of SEQID NO: 2 
or 3 is used in the screening method instead of the epitope in 
the SEMA domain of c-Met protein that has the amino acid 
sequence of SEQ ID NO: 1 or a portion thereof, the same 
screening results may be obtained. 

According to another embodiment of the present invention, 
there is provided a kit for diagnosing cancer, including the 
antibody or the antigen binding fragment thereof and other 
biotechnical tools for various applications using epitope 
binding of antibodies, antibody fragments, and proteins. 

The cancer may be, but is not limited to, lung cancer or 
ovarian cancer. In some patients with lung cancer or ovarian 
cancer, it is known that 168" amino acid, that is, Glu in the 
amino acid sequence of SEQID NO: 3 of the epitope in the 
SEMA domain of c-Met protein is substituted with Asp (M. 
Sattler et al., Ther. Adv. Med. Oncol., 3(4): 171-184 (2011)). 
An antibody or antigen binding fragment that specifically 

binds to an epitope in a SEMA domain of c-Met protein that 
has the amino acid sequence of SEQID NO: 1, the amino acid 
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8 
sequence of SEQID NO: 2, or the amino acid sequence of 
SEQID NO: 3 may be included in a biological sample. For 
example, the biological sample may be, but is not limited to, 
a tissue, cell, or whole blood of a suspected cancer patient. 
The antibody or antigenbinding fragment thereofthat spe 

cifically binds to an epitope in a SEMA domain of c-Met 
protein that has the amino acid sequence of SEQID NO: 1 or 
a portion thereof, the amino acid sequence of SEQID NO: 2, 
or the amino acid sequence of SEQ ID NO: 3 has a high 
binding affinity with the epitope having an amino acid 
sequence of SEQID NO:3 and a low binding affinity with an 
epitope (SEQID NO: 70) of c-Met protein having the above 
described variation. Thus, ifa biological sample derived from 
a suspected cancer patient forms an antigen-antibody com 
plex when contacted with the epitope having an amino acid 
sequence of SEQID NO:3, but not when contacted with the 
epitope having an amino acid sequence of SEQID NO: 70, 
the patient may be diagnosed as having cancer. 
The formation of the antigen-antibody complex may be 

confirmed using various detection methods, such as a color 
metric method, an electrochemical method, a fluorimetric 
method, luminometry, a particle counting method, a visual 
assessment method, or a scintillation counting method. 
The term “detection used herein refers to a process, which 

is used to detect an antigen-antibody complex, performed 
using various markers. Examples of the markers include, but 
are not limited to, an enzyme, a fluorescent material, a ligand, 
a luminescent material, nanoparticles, and a radioactive iso 
tope. 

Examples of the enzyme include acetylcholinesterase, 
alkaline phosphatase, 3-D-galactosidase, horseradish peroxi 
dase, and B-lactamase. Examples of the fluorescent material 
include fluorescein, Eu", a Eu" chelate, and cryptatep. The 
ligand may be biotin derivatives or the like. The luminescent 
material may be acridinium ester, isoluminol derivatives, or 
the like. Examples of the nanoparticles include colloid gold 
nanoparticles and colored latex nanoparticles. Examples of 
the radioactive isotope include Co, H, 'I and 'I-Bonton 
Hunter reagents. 

For example, the antigen-antibody complex may be 
detected using an enzyme-linked immunosorbent assay 
(ELISA) method. Examples of the ELISA method include 
direct ELISA using a labeled antibody recognizing an antigen 
immobilized on a solid Support, indirect ELISA using a 
labeled secondary antibody recognizing a capture antibody in 
a complex of an antibody recognizing an antigen immobi 
lized on a Solid Support, direct sandwich ELISA using another 
labeled antibody recognizing an antigen in an antigen-anti 
body complex immobilized on a solid Support, and indirect 
sandwich ELISA in which another labeled antibody recog 
nizing an antigen in an antigen-antibody complex immobi 
lized on a Solid Support is reacted, and then a labeled second 
ary antibody recognizing the other labeled antibody is used. 
The antibody or the antigen binding fragment thereof may 
have a detectable marker. If the antibody or the antigen bind 
ing fragment thereofdoes not have a detectable marker, it may 
be treated with another antibody capable of capturing the 
antibody or the antigen binding fragment thereof and having 
a detectable marker. 

According to another embodiment of the present invention, 
there is provided a nucleic acid encoding an antibody or 
antigen binding fragment thereofthat specifically binds to an 
epitope in a SEMA domain of c-Met protein, wherein the 
epitope has the amino acid sequence of SEQID NO: 1 or a 
portion thereof. The nucleic acid encoding the antibody or 
antigen binding fragment thereof may be, for example, DNA 
or RNA and may optionally be incorporated in a vector. 
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According to another embodiment of the present invention, 
there is provided a cell comprising a nucleic acid encoding an 
antibody orantigenbinding fragment thereofthat specifically 
binds to an epitope in a SEMA domain of c-Met protein, 
wherein the epitope has the amino acid sequence of SEQID 5 
NO: 1 or a portion thereof. 

According to another embodiment of the present invention, 
there is provided a method of preparing an antibody or anti 
gen binding fragment thereof that specifically binds to an 
epitope in a SEMA domain of c-Met protein, wherein the 
epitope has the amino acid sequence of SEQID NO: 1 or a 
portion thereof, comprising expressing a nucleic acid encod 
ing the antibody orantigenbinding fragment thereof in a cell. 
One or more embodiments of the present invention will now 
be described in further detail with reference to the following 
Examples. However, these examples are for illustrative pur 
poses only and are not intended to limit the scope of the 
invention. 

10 

15 

2O 
Example 1 

Production of Mouse Antibody AbF46 Against c-Met 

(1) Immunization of Mice 25 
To obtain immunized mice necessary for developing hybri 

doma cell lines, 100 g of human c-Met/Fc fusion protein 
(R&D Systems) and a complete Freund's adjuvant in the 
same amount were mixed, and the mixture was administered 
via an intraperitoneal injection to each offive 4 to 6-week-old 
BALB/c mice (Japan SLC, Inc.). After two weeks, the antigen 
(half the previously injected amount) was mixed with an 
incomplete Freund's adjuvant using the same method as 
described above, and the mixture was administered to each 
mouse via an intraperitoneal injection. After one week, final 
boosting was performed, and blood was collected from the 
tail of each mouse after three days to obtain serum. Then, 
serum was diluted at /1000 with PBS, and an ELISA was 
performed to analyze whether the titer of the antibody recog 
nizing c-Met increased. Afterwards, mice in which a Suffi 
cient amount of the antibody was obtained were selected, and 
a cell fusion process was performed on the selected mice. 

(2) Cell Fusion and Preparation of the Hybridoma Cells 
Three days before a cell fusion experiment, a mixture of 50 

ug of PBS and human c-Met/Fc fusion protein was adminis 
tered via an intraperitoneal injection to each mouse. Each 
immunized mouse was anesthetized, and its spleen located on 
the left side of the body was then extracted and ground with a 
mesh to isolate cells, which were mixed with a culture 
medium (DMEM) to prepare a spleen cell suspension. The 
Suspension was centrifuged to collect a cell layer. The 
obtained 1x10 of spleen cells were mixed with 1x10 of 
myeloma cells (Sp2/0), and the mixture was centrifuged to 
precipitate the cells. The precipitate was slowly dispersed, 
treated with 1 ml of 45% polyethylene glycol (PEG) in 
DMEM, and maintained at 37° C. for one minute before 
adding 1 ml of DMEM. After introducing additional 10 ml of 
DMEM for 1 minute, the resultant was maintained in a water 
bath at 37° C. for 5 minutes. The total amount thereof was 
made to reach 50 ml, and the resultant was centrifuged. The 
resulting cell precipitate was re-suspended in an isolation 
medium (HAT medium) at concentration of 1-2x10 cells/ml. 
Then, the resultant was distributed to a 96-well plate (0.1 ml 
per well), which was placed in a carbon dioxide incubator at 
37°C. to prepare the hybridoma cells. 

30 

35 

40 

45 

50 

55 

60 

65 

10 
(3) Selection of the Hybridoma Cells that Produce Mono 

clonal Antibodies Against c-Met Protein 
To select the hybridoma cells that specifically bind to 

c-Met from the hybridoma cells prepared in (2), the prepared 
hybridoma cells were screened by an ELISA using as an 
antigen human c-Met/Fc fusion protein and human Fc pro 
tein. 

50 ul (2 ug/ml) of human c-Met/Fc fusion protein was 
coated on each well of a microtiter plate, and unreacted anti 
gens were removed by washing. To exclude antibodies bind 
ing to Fc, but not to c-Met, the human Fc protein was coated 
on each well of a different microtiter plate using the same 
method as above. Next, 50 ul of hybridoma cell suspension 
was added to each well of the microtiter plates to react for 1 
hour. Then, the microwell plates were washed with phosphate 
buffer-tween 20 (TBST) solution so as to remove unreacted 
culture. Goat anti-mouse IgG-horseradish peroxidase (IgG 
HRP) was added thereto, and a reaction was allowed to occur 
at room temperature for 1 hour, and washing was performed 
with the TBST solution. Subsequently, substrate solution 
(OPD) of peroxidase was added to each well, and the reaction 
degree was evaluated by measuring the absorption at 450 nm 
using an ELISA reader. Through this method, hybridoma cell 
lines that produce antibodies highly specifically binding to 
the human c-Met protein and not to the human Fc protein 
were repeatedly selected. A limiting dilution was performed 
on the obtained hybridoma cell lines to obtain a single clone 
of hybridoma cell lines producing monoclonal antibodies. 
The selected hybridoma cell line producing the monoclonal 
antibody was registered in the Korean Cell Line Bank with 
accession number KCLRF-BP-00220 (deposited Oct. 6, 
2009 with the Korean Cell Line Research Foundation, Cancer 
Research Institute, Seoul National University College of 
Medicine, 28 Yongon-dong, Chongno-Gu, Seoul, 110-744, 
Korea). 

(4) Production and Purification of the Monoclonal Anti 
body 
The hybridoma cells obtained in (3) above were cultured in 

a serum free medium to produce and purify the monoclonal 
antibodies from the culture. 

First, AbF46 hybridoma cells cultured in 50 ml of culture 
medium (DMEM) with 10% FBS were centrifuged to obtain 
cell precipitate, which was washed with 20 ml of PBS more 
than twice to remove FBS. Then, 50 ml of DMEM was intro 
duced to re-suspend the cell precipitate, and the resultant was 
incubated in a carbon dioxide incubator at 37°C. for 3 days. 
After centrifugation to remove antibody-producing cells, cell 
culture including antibodies was isolated and stored at 4°C., 
or was used directly. Antibodies were purified from 50 to 300 
ml of the culture using a AKTA purification device (GE 
Health) equipped with an affinity column (protein Gagarose 
column; Pharmacia, USA), and the purified antibodies were 
stored by replacing the supernatant with PBS using a filter for 
protein aggregation (Amicon). 

Example 2 

Preparation of Chimeric Antibody chAbF46 Against 
c-Met 

In general, mouse antibodies are likely to provoke an 
immune rejection response when administered to humans for 
the purpose of treatment. To address this problem, from the 
mouse antibody AbF46 prepared according to Example 1, a 
chimeric antibody chAbF46, in which a constant region 
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rather than a variable region involved in antigen binding is 
Substituted with a sequence of a human antibody IgG1, was 
prepared. 
A gene having a base sequence corresponding to a heavy 

chain of EcoRI-signal sequence-VH-Nhel-CH-TGA-XhoI 
(SEQ ID NO: 12) was synthesized and a gene having a base 
sequence corresponding to a light chain of EcoRI-signal 
sequence-VL-BsiWI-CL-TGA-XhoI (SEQID NO: 13) was 
synthesized. Afterwards, a fragment of DNA having the base 
sequence corresponding to a heavy chain (SEQID NO: 12) 
was cloned into pCptiVECTM-TOPO TA Cloning Kit 
included in OptiCHOTM Antibody Express Kit (Cat no. 
12762-019) manufactured by Invitrogen by using a restriction 
enzyme EcoRI (NEB, R0101S), and a fragment of DNA 
having the base sequence corresponding to a light chain (SEQ 
IDNO: 13) was cloned into pcDNATM3.3-TOPOTA Cloning 
Kit (Cat no. 8300-01) included in OptiCHOTM Antibody 
Express Kit (Cat no. 12762-019) manufactured by Invitrogen 
by using a restriction enzyme XhoI (NEB, R0146S), thereby 
completing construction of vectors for the expression of a 
chimeric antibody. 

Each of the constructed vectors was amplified using 
Qiagen Maxiprep kit (Cat no. 12662). The vector including 
the DNA fragment having the heavy chain base sequence and 
the vector including the DNA fragment having the light chain 
base sequence were transfected at a ratio of 4:1 (80 ug:20 ug) 
into 2.5x107 of 293T cells to which 360 ul of 2M CaCl was 
added. Thereafter, the transfected cells were cultured in a 
DMEM medium including 10% FBS at 37°C. in 5% CO, for 
5 hours, and then cultured in a FBS-free DMEM medium at 
37° C. in 5% CO, for 48 hours. 
The cultured cells were centrifuged to obtain 100 ml of a 

Supernatant and the Supernatant was purified using AKTA 
Prime (GE healthcare). A Protein A column (GE healthcare, 
17-0405-03) was installed in AKTA Prime, and the culture 
was flowed therethrough at a flow rate of 5 ml/min and was 
eluted with IgG elution buffer (Thermo Scientific, 21004). 
The buffer was exchanged with a PBS buffer, thereby obtain 
ing a finally purified chimericantibody AbF46 (hereinafter, 
referred to as chAbF46). 

Example 3 

Preparation of Humanized Antibody huAbF46 from 
Chimeric Antibody chAbF46 

(1) Heavy Chain Humanization 
To design H1-heavy chain and H3-heavy chain, first, a 

human germline gene that is most homologous to a VH gene 
of mouse antibody AbF46 was analyzed through NCBI Ig 
Blast. As a result, VH3-71 was confirmed to have 83% homol 
ogy at an amino acid level, CDR-H1, CDR-H2, and CDR-H3 
of mouse antibody AbF46 were defined by Kabat numbering, 
and the CDRs of mouse antibody AbF46 were introduced into 
a framework of the VH3-71 gene. In this regard, 30', 48", 
73" and 78 amino acids were back-mutated to the original 
amino acid sequences of mouse antibody AbF46 (i.e., (S->T), 
(V->L), (D->N), and (T->L), respectively). Afterwards, 83" 
and 84" amino acids were further mutated (i.e., (R->K) and 
(A->T), respectively), thereby completing construction of 
H1-heavy chain (SEQID NO: 14) and H3-heavy chain (SEQ 
ID NO: 15). 

To design a H4-heavy chain, a sequence of a human anti 
body framework was searched. As a result, CDR-H1, CDR 
H2, and CDR-H3 of mouse antibody AbF46 having 
sequences that are closely homologous to a framework 
sequence of mouse antibody AbF46 and defined by Kabat 
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numbering using an pre-existing VH3 Subtype known to be 
most stable were found and used to construct H4-heavy chain 
(SEQID NO: 16). 
(2) Light Chain Humanization 
To design H1-light chain (SEQ ID NO: 17) and H2-light 

chain (SEQID NO: 18), first, a human germline gene that is 
most homologous to a VL gene of mouse antibody AbF46 was 
analyzed through NCBI Ig Blast. As a result, VK4-1 was 
confirmed to have 75% homology at an amino acid level, 
CDR-L1, CDR-L2, and CDR-L3 of mouse antibody AbF46 
were defined by Kabat numbering, and the CDRs of mouse 
antibody AbF46 were introduced into a framework of the 
VK4-1 gene. In this regard, in the H1-light chain, 36", 46", 
and 49' amino acids were back-mutated to the original amino 
acid sequences of mouse antibody AbF46 (i.e., (Y->H), 
(L->M), and (Y->I), respectively), and, in the H2-light chain, 
only a 49" amino acid was back-mutated (i.e., (Y->I)), 
thereby completing construction of a H1-light chain and a 
H2-light chain. 
To design H3-light chain (SEQID NO: 19), a human ger 

mline gene that is most homologous to a VL gene of mouse 
antibody AbF46 was analyzed through NCBI Blast. As a 
result, VK2-40 as well as VK4-1 was found. VK2-40 was 
confirmed to have 61% homology with mouse antibody 
AbF46 VL at an amino acid level, CDR-L1, CDR-L2, and 
CDR-L3 of mouse antibody AbF46 were defined by Kabat 
numbering, and the CDR regions of mouse antibody AbF46 
were introduced to a VK4-1 framework. In the H3-light chain, 
36", 46" and 49' amino acids were back-mutated (i.e., 
Y->H, L->M, and Y->I, respectively). 
To design the H4-light chain (SEQID NO: 20), sequences 

of a human antibody framework were searched. As a result, 
CDR-L1, CDR-L2, and CDR-L3 of mouse antibody AbF46 
defined by Kabat number using a pre-existing Vk1 Subtype 
known to be the most stable were introduced. In this regard, 
the H4-light chain was constructed such that 36", 46" and 
49" amino acids were further back mutated (i.e., Y->H, 
L->M, and Y->I, respectively). 

Thereafter, a DNA fragment having base sequences corre 
sponding to the heavy chains (H1-heavy: SEQ ID NO: 21, 
H3-heavy: SEQID NO: 22, H4-heavy: SEQID NO. 23) was 
cloned into pOptiVECTM-TOPOTA Cloning Kit included in 
OptiCHOTM Antibody Express Kit (Cat no. 12762-019) 
manufactured by Invitrogen by using a restriction enzyme 
EcoRI (NEB, R0101S), and a DNA fragment having base 
sequences corresponding to the light chains was cloned into 
pcDNATM3.3-TOPOTA Cloning Kit included in OptiCHOTM 
Antibody Express Kit (Cat no. 12762-019) manufactured by 
Invitrogen by using a restriction enzyme XhoI (NEB, 
R0146S), thereby completing construction of vectors for the 
expression of a humanized antibody. 

Each of the constructed vectors was amplified using 
Qiagen Maxiprep kit (Cat no. 12662). The vector including 
the DNA fragment having the heavy chain base sequences 
and the vector including the DNA fragment having the light 
chain base sequences were transfected at a ratio of 4:1 (80 
ug:20 ug) into 2.5x107 of 293T cells to which 360 ul of 2M 
CaCl was added. Thereafter, the transfected cells were cul 
tured in a DMEM medium including 10% FBS at 37°C. in 5% 
CO, for 5 hours, and then cultured in a FBS-free DMEM 
medium at 37° C. in 5% CO, for 48 hours. 
The cultured cells were centrifuged to obtain 100 ml of a 

Supernatant and the Supernatant was purified using AKTA 
Prime (GE healthcare). A Protein A column (GE healthcare, 
17-0405-03) was installed in AKTA Prime, and the culture 
was made to flow therethrough at a flow rate of 5 ml/min and 
was eluted with IgG elution buffer (Thermo Scientific, 
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21004). The buffer was exchanged with a PBS buffer, thereby 
obtaining a finally purified humanized antibody AbF46 (here 
inafter, referred to as huAbF46). In this regard, the humanized 
antibody AbF46 used in subsequent Examples included 
H4-heavy chain and H4-light chain. The variable region of 
heavy chain (VH) for huAbF46-H4 has an amino acid 
sequence of EVOLVESGGGLVQPGGSLRLSCAASGFT 
FTDYYMSWVRQAPGKGLEWLGFIRNKAN GYTTEY 
SASVKGRFTISRDNSKNTLYLQMNSL 
RAEDTAVYYCARDNWFAYVVGQGTLV TVSS (SEQ 
ID NO: 83) and the variable region of light chain (VL) for 
huAbF46-H4 has an amino acid sequence of 
“DIQMTQSPSSLSASVGDRVTITCKSSQS 
LLASGNQNNYLAWHQQKPGKAPKMLIIWAS TRVS 
GVPSRFSGSGSGTDFTLTISSLQPEDFA 
TYYCQQSYSAPLTFGQGTKVEIKR (SEQID NO: 84). 

Example 4 

Selection of Affinity Maturated Ab from huAbF46 
Antibody and Identification of Binding Affinity 

Thereof 

(1) Preparation of scFv Library of the huAbF46 Antibody 
Genes for preparing scFv of the huAbF46 antibody were 

designed by using the heavy chain variable region and light 
chain variable region of the huAbF46 antibody. Each of the 
heavy chain variable region and light chain variable region 
was designed to have a VH-linker-VL form, in which the 
linker was designed to have an amino acid sequence of GLG 
GLGGGGSGGGGSGGSSGVGS (SEQID NO:28). A poly 
nucleotide (SEQ ID NO: 29) encoding scFv of huAbF46 
antibody designed as described above was synthesized (Bion 
eer, Inc.), and a vector for expressing the polynucleotide was 
represented as SEQID NO:30. Then, resultants expressed by 
the vector were analyzed, and c-Met specific binding was 
identified. 

(2) Preparation of Gene Library for Affinity Maturation 
1) Selection of Target CDR and Preparation of Primer 
For affinity maturation of the huAbF46 antibody, 6 

complementarity determining regions (CDRS) were defined 
by Kabat numbering from the prepared mouse antibody 
AbF46. CDRS are shown in Table 1. 

TABLE 1. 

CDR1 CDR2 CDR3 

AbF46 heavy DYYMS FIRNKANGYTTEYS DNWFAY 
chain CDR (SEQ ID ASWKG (SEQ ID 
amino acid NO: 4) (SEO ID NO; 5) NO : 6) 
sequence 

AbF46 light KSSQSLLASGN WASTRWS QOSYSAPLT 
chain CDR ONNYLA (SEQ ID NO: 8) (SEQ ID 
amino acid (SEQ ID NO: 9) 
sequence No. 7) 

Primers were prepared as follows in order to randomly 
introduce sequences of target CDR. According to existing 
methods of randomly introducing sequences, N codon was 
used such that any base could be introduced into sites to be 
mutated at the same rate (25% A, 25% G, 25% C, and 25%T). 
However, according to the current embodiment, in order to 
randomly introduce bases into CDRs of the huAbF46 anti 
body, 85% of the first and second nucleotides were preserved 
among three wild-type nucleotides coding amino acids of 
each CDR, and 5% of each of the other three bases was 
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introduced. In addition, the primer was designed Such that the 
three bases could be introduced into the third nucleotide(33% 
G, 33% C, and 33% T). 

2) Preparation of huAbF46 Antibody Libraries and Identi 
fication of Binding Force to c-Met 
The construction of an antibody gene library was per 

formed using the primers prepared in operation (1) described 
above. A polynucleotide encoding schv of the huAbF46 anti 
body was used as a template. Two PCR fragments were pre 
pared as shown in FIG. 1 and libraries for each of the 6 CDRs 
were constructed by using an overlap extension PCR. 
The binding forces of the wild-type antibody (scFv of 

huAbF46) and library antibodies to c-Met were identified. 
While the binding force of most library antibodies to c-Met 
was lower than that of the wild-type antibody, mutants in 
which the binding force to c-Met was not reduced were iden 
tified. 

(3) Selection of Antibodies with Improved Affinity from 
the Library 

Library antibodies having an improved c-Met binding 
force were sequenced. The obtained sequences are shown in 
Table 2 below and were transformed into IgG. Among the 
clones below, 4 types of antibodies produced from L3-1, 
L3-2, L3-3, and L3-5 were selected and subsequent experi 
ments were performed using these antibodies. The variable 
region of light chain (VL) for antibody produced from L3-1 
has an amino acid sequence of 

(SEO ID NO: 85) 
DIQMTOSPSSLSASVGDRVTITCKSSQSLLASGNONNYLAWHOOKPGKA 

PKMLIIWASTRVSGVPSRFSGSGSGTDFTL TISSLOPEDFATYYCOOSYS 

RPYTFGOGTKVEIKR . 

TABLE 2 

Name 
of 
clone Library CDR sequence 

H11 - 4 CDR-H1 PEYYMS 

(SEQ ID NO: 31) 

YC151 CDR-H1 PDYYMS 

(SEQ ID NO: 32) 

YC193 CDR-H1 SDYYMS 

(SEQ ID NO: 33) 

YC244 CDR-H2 RNNANGNT 

(SEQ ID NO: 34) 

YC321 CDR-H2 RNKVNGYT 

(SEO ID NO: 35) 

YC354 CDR-H3 DNWLSY 

(SEQ ID NO: 36) 

YC374 CDR-H3 DNWLTY 

(SEO ID NO : 37) 

L1-1 CDR-L1 KSSHSLLASGNONNYLA 
(SEQ ID NO: 38) 

L1-3 CDR-L1 KSSRSLLSSGNHKNYLA 

(SEO ID NO: 39) 

L1-4 CDR-L1 KSSKSLLASGNONNYLA 
(SEQ ID NO: 4 O) 

L1-12 CDR-L1 KSSRSLLASGNONNYLA 
(SEQ ID NO: 41) 
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TABLE 2 - continued 

Name 
of 
clone Library CDR sequence 

1-22 CDR-L1 KSSHSLLASGNONNYLA 
(SEQ ID NO: 42) 

2-9 CDR-L2 WASKRWS 

(SEQ ID NO : 43) 

2-12 CDR-L2 WGSTRWS 

(SEQ ID NO: 44) 

2-16 CDR-L2 WGSTRWP 

(SEQ ID NO: 45) 

3 - 1 CDR-L3 OOSYSRPYT 
(SEQ ID NO: 46) 

3-2 CDR-L3 GOSYSRPLT 
(SEO ID NO: 47) 

(3-3 CDR-L3 AOSYSHPFS 
(SEQ ID NO: 48) 

3 - 5 CDR-L3 OOSYSRPFT 
(SEQ ID NO: 49) 

(3-32 CDR-L3 OOSYSKPFT 
(SEO ID NO : 5O) 

(4) Transformation of Selected Antibodies to IgG 
A polynucleotide encoding the heavy chain of the selected 

4 types of antibodies (L3-1, L3-2, L3-3, and L3-5) consisted 
of EcoRI-signal sequence-VH-Nhel-CH-XhoI (SEQ ID 
NO: 51), and amino acids of the heavy chain were not modi 
fied after affinity maturation, and thus the heavy chain of the 
huAbF46 antibody was used. However, the hinge region was 
replaced with a U6-HC7 hinge region (SEQID NO. 52), not 
with the hinge region of human IgG1. A gene of the light 
chain was designed to have EcoRI-signal sequence-VL 
BsiWI-CL-XhoI, and polynucleotides (SEQ ID NOs: 53 to 
56) encoding light chain variable regions of the selected 4 
types of antibodies after affinity maturation were synthesized 
by Bioneer, Inc. Then, vectors for expression of antibodies 
having improved affinity were constructed by cloning a DNA 
fragment (SEQID NO. 51) having the sequence correspond 
ing to the heavy chain in a pCptiVECTM-TOPOTA Cloning 
Kit included in an OptiCHOTM Antibody Express Kit (Cat 
No. 12762-019) manufactured by Invitrogen and DNA frag 
ments (a DNA fragment including L3-1-derived CDR-L3 
(SEQ ID NO: 53), a DNA fragment including L3-2-derived 
CDR-L3 (SEQID NO:54), a DNA fragment including L3-3- 
derived CDR-L3 (SEQ ID NO: 55), and a DNA fragment 
including L3-5-derived CDR-L3 (SEQ ID NO. 56)) corre 
sponding to the light chain inapcDNATM3.3-TOPOTA Clon 
ing Kit (Cat No. 8300-01) by using a restriction enzyme, 
EcoRI(NEB, R0101S) and XhoI(NEB, R0146S), respec 
tively. 

The constructed vectors were amplified using a Qiagen 
Maxiprep kit (Cat No. 12662), and vectors including the 
heavy chain and vectors including the light chain were added 
to 293T cells (2.5x107) at a ratio of about 4:1 (about 80 ug:20 
ug) with 360 ul of 2 MCaCl and were transfected. Next, the 
mixture was cultured in a DMEM medium with 10% FBS at 
37°C. in 5% CO, conditions for 5 hours, and then cultured in 
a DMEM medium without FBS at 37° C. in 5% CO, condi 
tions for 48 hours. 

The cultured cells were centrifuged, and 100 ml of each 
supernatant was purified using AKTA Prime (GE healthcare). 
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Protein A column (GE healthcare, 17-0405-03) was placed in 
the AKTA Prime, and the cultured solution was flowed at a 
flow rate of 5 ml/min and was eluted with IgG elution buffer 
(Thermo Scientific, 21004). The buffer was exchanged with a 
PBS buffer, and thus 4 types of antibodies having improved 
affinity (hereinafter, huAbF46–H4-A1, huAbF46–H4-A2, 
huAbF46-H4-A3, and huAbF46–H4-A5) were purified. 

(5) Analysis of Binding Affinity of Selected Antibodies 
Affinities of the 4 types of antibodies against c-Met antigen 

were measured by using a Biacore (GE healthcare). About 80 
to 110 RU of each antibody was immobilized on a CM5 chip, 
and 9 different concentrations ranging from 0.39 nM to 100 
nM of human c-Met protein, as an antigen, were injected at a 
rate of 30 ul/minto obtain k values and key values as shown 
in Table 3. Then, K values were calculated based thereon. A 
binding force of huAbF46 to c-Met antigen was about 2.19 
nM, and binding forces of the four types of antibodies having 
improved affinity were in a range of 0.06 nM to 0.50 nM 
(Table 3). This indicates that affinities of the antibodies, 
which were improved in the form of sclv, were further 
improved by about 5 times to about 37 times after being 
transformed to IgG 

TABLE 3 

Antibody k (1 Ms) kar (1/s) K (nM) 

huAbF46 3.29 x 10 7.23 x 10 2.19 
huAbF46-H4-A1 7.39 x 10 4.53 x 10 O.O6 
huAbF46-H4-A2 5.02 x 10 2.53 x 10 OSO 
huAbF46-H4-A3 4.19 x 10 143 x 10 O.34 
huAbF46-H4-A5 5.72 x 10 2.40 x 10' O42 

Example 5 

Confirm the Ability of Mouse Antibody AbF46 to 
Recognize c-Met 

(1) Confirm the Ability of Mouse Antibody AbF46 to Rec 
ognize Full Length c-Met 
To confirm the ability of mouse antibody AbF46 to recog 

nize an extracellular domain of c-Met, a polynucleotide (SEQ 
ID NO:57) encoding c-Met was cloned into apcDNA5 vector 
(Invitrogen), and the resultant vector was expressed in a 293T 
cell (Korea Cell Line Bank) using an invitro transcription and 
translation kit (TnTt kit, Promega, Madison, USA). After 
wards, mouse antibody AbF46 was mixed with protein 
G-conjugated agarose beads (Invitrogen), a 293T cell lysate 
including synthesized c-Met protein or c-Met produced by 
reaction from the in vitro transcription and translation kit was 
added to the mixture, and immunoprecipitation was then per 
formed on the resultant mixture. The immunoprecipitated 
resultant was subjected to electrophoresis through SDS 
PAGE and then analyzed by Western blotting. 
As illustrated in FIG. 2, it was confirmed that mouse anti 

body Abfa6 accurately recognized a full-length c-Met anti 
gen. 

(2) Confirm the Ability of Mouse Antibody AbF46 to Rec 
ognize a SEMA Domain 
To confirm which region of the extracellular domain of 

c-Met mouse antibody AbF46 binds to, first, the extracellular 
domain of c-Met was divided into three regions, and a DNA 
fragment encoding each region was then cloned into a 
pcDNA5 vector. In this regard, the three regions were a 
SEMA domain (SEQID NO:58), a PSI-IPT domain (SEQID 
NO: 59), and a TyrKc domain (SEQIDNO: 60), and the DNA 
fragments encoding the three regions cloned into the 
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pcDNA5 vector were represented by SEQID NO: 61, SEQID 
NO: 62, and SEQID NO: 63, respectively. 

After each DNA fragment was cloned into the vector, each 
vector was expressed in a 293T cell (Korea Cell Line Bank) 
using an in vitro transcription and translation kit (TnTt kit, 
Promega, Madison, USA). Afterwards, mouse antibody 
AbF46 was mixed with protein G-conjugated agarose beads 
(Invitrogen), a 293T cell lysate including synthesized c-Met 
protein or c-Met produced by reaction from the in vitro tran 
Scription and translation kit was added to the mixture, and 
immunoprecipitation was then performed on the resultant 
mixture. The immunoprecipitated resultant was Subjected to 
electrophoresis through SDS-PAGE and then analyzed by 
Western blotting. 
As illustrated in FIG. 3, it was confirmed that mouse anti 

body AbF46 was bound to the SEMA domain of c-Met. 
Mouse IgG was used as a negative control, and a 5D5 anti 
body (isolated from a hybridoma cell with ATCC Cat. 
#HB11895 and purified) was used as a positive control. In 
FIG. 3, “Input” refers to all resulting materials synthesized 
without immunoprecipitation that were loaded on a gel. From 
the results, it is confirmed that all the synthesized c-Met 
proteins are intact regardless of whether they bind to the 
antibody. 

Example 6 

Analysis for Epitope of huAbF46 

(1) Epitope Mapping 
1) Preparation of Peptide for Epitope Mapping of huAbF46 
543 amino acid sequences, including the SEMA domain of 

c-Met and structures thereof, are represented in PDB (Protein 
Database) ID: 1UZY. and 6,063 other sequences capable of 
producing a conformational epitope and a discontinuous 
epitope were designed and synthesized based on the 543 
amino acid sequences by using a Chemically Linked Peptides 
on Scaffolds (CLIPS) technology (Timmerman et al., Func 
tional reconstruction and synthetic mimicry of a conforma 
tional epitope using CLIPSTM technology.J. Mol. Recognit., 
20: 283-300 (2007)). The peptide array fabrication will now 
be described in more detail. The CLIPS technology devel 
oped by PepScan is used to prepare peptides having an intrin 
sic structure called CLIPS rather than linear peptides having 
a length of about 15 amino acids, prepared using a known 
typical method. The binding affinity of huAbF46 with the 
linear peptides and the CLIPS peptides was measured. 
Among the CLIPS peptides, T2 CLIPS peptides are prepared 
Such that two cysteines are linked together to form a loop so 
that the peptides have an artificial structure, and T3 CLIPS 
peptides are prepared such that three cysteines are linked 
together to form a loop so that the peptides have an artificial 
structure. In addition, binding-type peptides such as T2T3 or 
T2T2 CLIPS peptides may be prepared. 
A total number of 6,063 peptides were prepared for epitope 

mapping (peptide array design was applied to PepScan). In 
this regard, 1 through 529'peptides, which are typical linear 
peptides, were prepared Such that the peptides had a length of 
15 amino acids and an overlapped region between certain 
regions. 530" through 1,058 peptides were prepared by 
introducing 1 through 529' peptides to T2 CLIPS peptides. 
1,059 through 2,014' peptides, i.e., a total number of 956 
peptides, were prepared by linking two peptides each having 
15 amino acids to T3 CLIPS peptides. 2,015" through 
6,063", i.e., a total number of 4,048 peptides, were prepared 
as peptides for searching epitopes having conformational and 
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discontinuous structures through binding between peptide 
groups having 8 to 35 amino acid residues. 

For example, a peptide array including T2 CLIPS peptides 
was prepared as follows. 0.5 mM of a 1,3-bis(bromomethyl) 
benzene solution including T2 CLIPS peptides was dissolved 
in ammonium bicarbonate (20 mM, pH 7.9)/acetonitrile (1:1 
(v/v), and the resultant Solution was added to a peptide array. 
The T2 CLIPS peptides as a template were bound to two 
cysteine side chains existing in a Solid-phase bound peptide of 
the peptide array (455-well plate having 3 ul of wells). The 
peptide array was slowly shaken in the solution for 30 to 60 
minutes. Lastly, the peptide array was sufficiently washed 
with a large amount of water, was ultrasonically fragmented 
in a lysate-buffer containing 1% SDS/0.1% beta-mercaptoet 
hanol in PBS (pH 7.2) at 70° C. for 30 minutes, and further 
ultrasonically fragmented in water for 45 minutes. T3 CLIPS 
peptides were prepared using the same method as described 
above, except that the T3 CLIPS peptides as a template were 
bound to three cysteine side chains. 
As a result of performing epitope mapping by using the 

peptides by ELISA, a core epitope of huAbF46 was con 
firmed to be EEPSQ (SEQID NO:3) a peptide consisting of 
the 168" through 171" amino acids of c-Met protein. 

2) ELISA for Epitope Mapping of huAbF46 
For epitope mapping, PEPSCAN-based ELISA was per 

formed using a total number of 529 linear and CLIPS pep 
tides. The peptides were maintained at room temperature for 
30 minutes by using a 5% blocking solution to provoke a 
reaction (4% ovalbumin, 5%horse serum, and 1% Tween 80). 
Then, 1 to 100 ug/ml of huAbF46 antibody, maintained in 
PBS containing 1% Tween 80 at 4°C. overnight, was reacted 
with the peptides and the resultant product was then washed. 
Thereafter, the resultant product was treated with rabbit-anti 
sheep antibody (SIGMA) and washed with PBS, and the 
washed product was then treated with peroxidase-attached 
swine-anti-rabbit antibody (SIGMA) and washed with PBS. 
Then, the resultant product was treated with 2 ul/ml of per 
oxidase 2,2'-azino-di-3-ethylbenzthiazoline sulfonate 
(ABTS) (SIGMA) in 3% HO, and a color reaction was mea 
sured after 1 hour. 
As a result, as illustrated in FIG. 4, only the peptides 

including EEPSQ (SEQID NO:3) of both the linear peptides 
and the CLIPS peptides exhibited a specific ELISA positive 
reaction, and thus the huAbF46 antibody was confirmed to 
recognize the linear and conformational epitopes of c-Met. 

In addition, an ELISA was performed in the same manner 
as described above by using polypeptides with E168D muta 
tion, which is a representative SEMA domain mutation of 
c-Met known to be found in some patients with lung cancer or 
ovarian cancer, among the epitopes including the peptides 
including EEPSQ (SEQID NO:3). The results are shown in 
Table 4 below. 

TABLE 4 

ELISA value 
Core (antibody 
peptide Synthesized peptide binding of 
sequence sequence huAbF46) 

EEPSQ FAPOIEEPSQCPDCVVSALGAKVL 2O63 
(SEQ ID (SEQ ID NO: 64) 
NO : 3) 

CSPOIEEPSOC 13 O6 
(SEO ID NO: 65) 

CPOIEEPSOAC 2157 
(SEQ ID NO: 66) 
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TABLE 4 - continued 

ELISA value 
Core (antibody 
peptide Synthesized peptide binding of 
sequence sequence huAbF46) 

COIEEPSOAPC 2744 
(SEO ID NO: 67) 

CIEEPSOAPDC 2239 
(SEQ ID NO: 68) 

CEEPSOAPDAC 2829 
(SEQ ID NO: 69) 

EDPSQ FSPOIEDPSQCPDCVVSALGAKVL 72 
(SEQ ID (SEO ID NO : 71.) 
NO: 7O) 

CSPOIEDPSOC 21 
(SEO ID NO: 72) 

CPOIEDPSOAC 38 
(SEO ID NO: 73) 

COIEDPSOAPC 72 
(SEO ID NO: 74) 

CIEDPSOAPDC 28 
(SEO ID NO: 75) 

CEDPSOAPDAC 32 
(SEO ID NO: 76) 

From the above results, it was confirmed that the huAbF46 
antibodies were not able to bind to the SEMA domain of 
c-Met with the E168D mutation. This indicates that the anti 
bodies may be used in a diagnosis method for providing 
cancer development information. 

3) Analysis of Epitope Mapping Results of huAbF46 
From the results shown above, it was confirmed that the 

huAbF46 antibodies specifically bound to both the linear and 
CLIPS peptides including the EEPSQ (SEQID NO: 3) pep 
tides consisting of 168" to 171" amino acids of c-Met protein 
without a non-specific reaction. This indicates that the 
huAbF46 antibodies bind to both the linear and conforma 
tional epitopes of c-Met protein. In terms of molecular struc 
tures (PyMOL 1.4.1), Cn3D 4.1 (NCBI)), as illustrated in 
FIG. 5, it was confirmed that an epitope of huAbF46 was 
located at a SEMA domain. In addition, it was confirmed that 
a binding site of HGF was a position corresponding to a loop 
close to a direct binding site. 

(2) Analysis of Full Positional Scanning Results 
Each amino acid region of the EEPSQ (SEQ ID NO:3) 

sequence was substituted with 20 amino acids rather than the 
original amino acids, and any change that occurred in the 
binding affinity between each peptide and huAbF46 antibody 
was analyzed through 7 peptide arrays. 
As a result of the analysis, it was confirmed which amino 

acid of the amino acid sequences of the EEPSQ (SEQID NO: 
3) sequence played a key role in binding with the antibody. In 
particular, it was confirmed that the EEP sequence in EEPSQ 
(SEQID NO:3) played a very critical role in binding with the 
antibody. 

Example 7 

Analysis of Binding Affinity of huAbF46 Antibody 
by SEMA Domain Mutation 

Each amino acid region or the total number of 5 amino 
acids of the EEPSQ (SEQ ID NO: 3) sequence was substi 
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tuted with alanine rather than the original amino acid, and a 
binding affinity between each peptide (AAAAA (SEQ ID 
NO:77), AEPSQ (SEQIDNO: 78), EAPSQ (SEQID NO: 
79), EEASQ (SEQID NO: 80), EEPAQ (SEQID NO:81), 
EEPSA (SEQ ID NO: 82)) and the huAbF46 antibody was 
measured using Biacore (GE healthcare). About 80 to 110 RU 
of the huAbF46 antibody was immobilized on a CM5 chip, 
and 100 nM to 0.39 nM of the peptides having amino acid 
sequences of SEQ ID NOs: 77 through 82 were injected 
thereto at a rate of 30 ul/min in 9 different concentrations, 
thereby obtaining k, and k values as shown in Table 5 
below, and K values were calculated therefrom. As a result, 
it was confirmed that the huAbF46 antibodies were notable to 
bind to the peptides with the substituted amino acids. From 
this result, the EEPSQ (SEQ ID NO: 3) sequence was con 
firmed to be an essential epitope of the huAbF46 antibody. 

TABLE 5 

Kid 
Antibody Antigen kg (1/Ms) k (1/s) (nM) 

huAloF46 EEPSQ 4.3 o x 10 7. O5 x 10 1.64 
(SEQ ID 
NO : 3) 

huAloF46 AAAAA Not bound 
(SEQ ID 
No. 77) 

huAloF46 AEPSQ Not bound 
(SEQ ID 
NO: 78) 

huAloF46 EAPSQ Not bound 
(SEQ ID 
NO: 79) 

huAloF46 EEASO Not bound 
(SEQ ID 
NO: 80) 

huAloF46 EEPAQ 4.32 x 10' 6.16 x 10' 1. 43 
(SEQ ID 
NO: 81) 

huAloF46 EEPSA Not bound 

(SEQ ID 
NO: 82) 

Example 8 

Comparison of Agonism Dysfunction Degree of 
huAbF46 Antibody 

BrdU Assay 
To compare a degree of agonism against a huAbF46 anti 

body, a BrdU assay was performed using NCI-H441 cells. 
The NCI-H441 cells, which are human lung cancer cells, 
were suspended in a RPMI 1640 medium (Gibco) at a con 
centration of 2x10 cells/ml and 100ul of the suspension was 
distributed to each well of a 96-well tissue culture plate 
(Corning, Lowell, Mass.). The cells were cultured at 37°C. in 
5% CO, conditions for 24 hours, and a diluted RPMI 1640 
medium was added to the antibodies after the medium was 
completely removed. The cells were cultured at 37°C. in 5% 
CO, conditions for 21 hours, 5-bromo-2'-deoxyuridine 
(BrdU) was added thereto, the cells were further cultured for 
3 hours, and a BrdU assay (Roche, Indianapolis, Ind.) was 
performed thereon. The cells were subjected to denaturation/ 
fixation on a plate, anti-BrdU antibodies were added thereto, 
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a substrate was added 1 hourthereafter, and a color reaction 
was measured using an ELISA spectraMax reader (Molecular 
Devices, Sunnyvale, Calif.). In this regard, the agonism of 
mouse antibody AbF46 was compared with the agonism of 
huAbF46 antibody. Mouse IgG was used as a negative control 
and a 5D5 antibody known to be an agonist was used as a 
positive control. 
As illustrated in FIG. 6A, it was confirmed that the 

huAbF46 antibody reduced a degree of agonism dysfunction, 
similar to that of the 5D5 antibody. In addition, referring to 
FIG. 6B, among the 4 types of antibodies having improved 
affinity, agonism side effects of 3 types were reduced. Thus, it 
was identified that safeties thereof were respectively 
improved by 25% (huAbF46-H4-A1), 28% (huAbF46-H4 
A2), 13% (huAbF46-H4-A3), and 21% (huAbF46-H4-A5) at 
a concentration of 10 ug/ml. 

(2) In Vitro Cell Proliferation Analysis 
In order to identify anti-cancer effects of the 4 types of 

antibodies having improved affinity, in vitro cell proliferation 
analysis was performed using MKN45 gastric cancer cells on 
which c-Met is expressed (Japanese Cancer Research Bank, 
JCRB, Tokyo, Japan). 

1x10 MKN45 cells suspended in 50ul of 5% FBS/DMEM 
culture medium were introduced to each well of a 96-well 
plate. Then, the cells were either not treated or treated with 50 
ul of the 4 types of antibodies at a concentration of 0.008, 
0.04, 0.2, or 1 ug/ml. After incubating for 72 hours, the 
number of cells were quantified by using a CellTiter-Glo 
Luminescent Cell Viability Assay Kit (Promega, G7570) with 
a leuminometer (PerkinElmer, 2104 Multilabel reader). 
As shown in FIG. 7, relative cell viability of the antibody 

(huAbF46) in whichtheaffinity was not improved was 77% at 
the lowest concentration of 0.008 ug/ml, and relative cell 
viabilities of antibodies having improved affinity, i.e., 
huAbF46–H4-A1, huAbF46–H4-A2, and huAbF46–H4-A5 
were respectively 74,73, and 72% similar to each other. The 
relative cell viability of huAbF46–H4-A3, as 66%, was con 
siderably increased. In addition, at 0.04 ug/ml where the 
viability are maximized, relative cell viabilities of all of the 4 
types of antibodies were less than 53% that is viability of the 
5D5 antibody. Accordingly, it was identified that, as a result of 
improving affinity, efficiency and safety were significantly 
improved compared to the control group. 

(3) Akt Phosphorylation 
To compare a degree of agonism against a huAbF46 anti 

body, a phosphorylation degree of Akt protein, which is an 
indicator involved in downstream signal transduction and cell 
proliferation of c-Met, was confirmed using Caki-1 cells (Ko 
rea Cell Line Bank). Mouse IgG was used as a negative 
control and a 5D5 antibody known to be an agonist was used 
as a positive control. 
2x10 cells/ml of the Caki-1 cell was distributed to each 

well of a 96-well plate, and, after 24 hours, 5 ug/ml of an 
antibody was treated with the cells of each well in a serum 
free state for 30 minutes. The cells treated with the antibodies 
were lysed, and a phosphorylation degree of Akt protein was 
measured using PathScan phospho-AKT1 (Ser473) chemilu 
minescent Sandwich ELISA kit (Cell Signaling, cat. no 
#7134S) and analyzed. 
As illustrated in FIGS. 8A and 8B, the phosphorylation 

degree of Akt protein in a case in which the huAbF46 anti 
body was treated was confirmed to be less than 30%. From the 
results, it was confirmed that the huAbF46 antibody had 
reduced agonism dysfunction. 

(4) Identification of Degree of Degradation of c-Met 
In order to identify anti-cancer effects of the 4 types of 

antibodies having improved affinity, the degree of degrada 
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tion of c-Met bound to the antibody was evaluated. A relative 
total amount of c-Met was obtained by measuring the change 
of the total amount of c-Met after the antibody bound to c-Met 
to degrade c-Met via internalization, and thus efficacy of the 
antibody was evaluated. 
MKN45 cells (2x10 cells/ml) and each of the 4 types of 

antibodies (5 ug/ml) were simultaneously introduced to a 
96-well plate and incubated for 24 hours. Then, lysis of the 
cells treated with antibodies was performed and a change of 
the total amount of c-Met was measured using a Human total 
HGF R/c-MET ELISA KIT (R&D systems, DYC358) and 
analyzed. 
As a result, referring to FIG. 9, it was identified that the 

degree of degradation of c-Met was improved when treated 
with the 4 types of antibodies having improved affinity com 
pared to the huAbF46 antibody. The degree of degradation of 
c-Met treated with huAbF46–H4-A1 was increased by about 
37% compared to huAbF46. The degrees of degradation of 
c-Met treated with huAbF46-H4-A2, huAbF46-H4-A3, and 
huAbF46-H4-A5 were increased by about 28% compared to 
huAbF46. 

Example 9 

Analysis of In Vitro Anti-Cancer Effect of huAbF46 
Antibody 

To confirm anti-cancer effects of the humanized antibody 
huAbF46 by inhibiting proliferation of cancer cells, in vitro 
cell proliferation analysis was performed using MKN45 
stomach cancer cells expressing c-Met molecules on their 
surfaces (Japanese Cancer Research Bank, JCRB, Tokyo, 
Japan). 

1x10" of MKN45 cells were distributed into each well of a 
96-well plate together with 50 ul of a 5% FBS/DMEM cul 
ture, and the cells were either not treated with huAbF46 
antibody or were treated with 0.008, 0.04, 0.2 or 1 ug/ml of 
the huAbF46 antibody. The treated cells were cultured for 72 
hours, and the number of the cultured cells were counted 
using a leuminometer (PerkinElmer, 2104 Multilabel reader) 
by using CellTiter-Glo R. Luminescent Cell Viability Assay 
Kit (Promega, G7570). 
As illustrated in FIG. 10, it was confirmed that while the 

mouse IgG used as a negative control did not inhibit prolif 
eration of cancer cells, the huAbF46 antibody did inhibit 
proliferation of cancer cells. 

Example 10 

Confirmation of InVivo Anti-Cancer Effects of 
Mouse Antibody AbF46, chAbF46 and huAbF46 

To confirm the anti-cancer effects of the mouse antibody 
AbF46, the chimeric antibody chAbF46, and the humanized 
antibody huAbF46 prepared according to the Examples 
above, it was evaluated whether sizes of tumors were reduced 
by administration of these antibodies in vivo using a mouse 
xenograft model administered with U87MG brain cancer 
cells (Korean Cell Line Bank), stomach cancer cell lines 
MKN45 Japanese Cancer Research Bank, JCRB, Tokyo, 
Japan) or lung cancer cell lines NCI-H441 (ATCC Cat. 
#HTB-174). Each of the three types of antibodies have the 
same complimentarity determining region (CDR) and, thus, 
are expected to bind to the same epitope of c-Met. 
The mouse xenograft model was produced such that 50 ul 

of U87MG brain cancer cells, stomach cancer cells MKN45, 
or lung cancer cells NCI-H441 (3x10° cells/50 ul) was 
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administered via Subcutaneous injection to 6-week-old male 
BALB/C nude mice (available from ORIENT BIO Inc.). 12 
mice per group that contracted cancer were randomly 
selected, and the produced model was used in the experiment. 
10 mg/kg of the three antibodies was administered via intra 
venous injection to the mice once a week after formation of 
cancer cells. In addition, as a control, 10 mg/kg and 20 mg/kg 
of the mouse antibody AbF46 were administered via intrap 
eritoneal injection to the mouse model twice a week. 
As illustrated in FIGS. 11A to 11C, as a result of measuring 

sizes of tumors over time in the mouse Xenograft group 
(U87MG brain cancer cells, stomach cancer cells MKN45), it 
was confirmed that the mouse antibody AbF46 and the chi 
meric antibody chAbF46 had significant anti-cancer effects. 
In this regard, the number of mice per group in an experimen 
tal group (mouse antibody AbF46 and chAbF46) and a con 
trol (vehicle) was 12, and an average and SEM of each group 
were represented. In FIGS. 11A to 11C. p-values obtained by 
comparing the two experimental groups and the control by 
using repeated measures ANOVA were represented by * (*: 
p-0.05, **: p<0.01, ****: p<0.0001). 

In addition, as illustrated in FIG. 12, as a result of measur 
ing sizes of tumors over time in the mouse Xenograft model 

SEQUENCE LISTING 

<16 Oc 85 NUMBER OF SEO ID NOS: 

<21 Oc 
<211 
<212> 
<213> 
<22 Os 
<223> 
<22 Os 
<221 
<223> 

SEO ID NO 1 
LENGTH 19 
TYPE PRT 

ORGANISM: Artificial Sequence 
FEATURE; 

OTHER INFORMATION: Synthetic 
FEATURE; 

NAME/KEY: MISC FEATURE 
OTHER INFORMATION: epitope in 

<4 OOs SEQUENCE: 1 

Phe Ser Pro Glin Ile Glu Glu Pro Ser 
1. 5 1O 

Ser Ala Lieu 

SEO ID NO 2 
LENGTH: 10 
TYPE PRT 

ORGANISM: Artificial Sequence 
FEATURE; 

OTHER INFORMATION: Synthetic 
FEATURE; 

NAME/KEY: MISC FEATURE 
OTHER INFORMATION: epitope in 

<4 OOs SEQUENCE: 2 

Pro 
1O 

Pro Glin Ile Glu Glu Pro Ser Glin Cys 
1. 5 

SEO ID NO 3 
LENGTH: 5 
TYPE PRT 

ORGANISM: Artificial Sequence 
FEATURE; 

OTHER INFORMATION: Synthetic 
FEATURE; 

NAME/KEY: MISC FEATURE 
OTHER INFORMATION: epitope in 

<4 OOs SEQUENCE: 3 

Glu Glu Pro Ser Glin 

5 

10 

15 

24 
(lung cancer cells NCI-H441), it was confirmed that the 
mouse antibody AbF46 and the humanized antibody 
huAbF46 had significant anti-cancer effects. In this regard, 
the number of mice per group in an experimental group 
(mouse antibodies AbF46 and chAbF46) and a control (ve 
hicle) was 15, and an average and SEM of each group were 
represented. In FIG. 12, p-values obtained by comparing the 
two experimental groups and the control by using repeated 
measures ANOVA were represented by * (*: p<0.05, ****: 
p<0.0001). 
As described above, according to the one or more of the 

above embodiments of the present invention, there is pro 
vided an antibody that specifically binds to an epitope in a 
SEMA domain of c-Met and a pharmaceutical composition 
for preventing or treating cancer that includes the antibody, 
whereby cancer may be efficiently prevented or treated. 

It should be understood that the exemplary embodiments 
described herein should be considered in a descriptive sense 
only and not for purposes of limitation. Descriptions of fea 
tures or aspects within each embodiment should typically be 
considered as available for other similar features or aspects in 
other embodiments. 

SEMA domain of c-Met 

Gln Cys Pro Asp Cys Val Val 
15 

SEMA domain of c-Met 

SEMA domain of c-Met 



US 9,394,367 B2 
25 

- Continued 

<21 Os SEQ ID NO 4 
&211s LENGTH: 5 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: heavy chain CDR1 of AbF46 

<4 OOs SEQUENCE: 4 

Asp Tyr Tyr Met Ser 
1. 5 

<21 Os SEQ ID NO 5 
&211s LENGTH: 19 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: heavy chain CDR2 of AbF46 

<4 OOs SEQUENCE: 5 

Phe Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr Glu Tyr Ser Ala Ser 
1. 5 1O 15 

Val Lys Gly 

<21 Os SEQ ID NO 6 
&211s LENGTH: 6 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: heavy chain CDR3 of AbF46 

<4 OOs SEQUENCE: 6 

Asp Asn Trp Phe Ala Tyr 
1. 5 

<21 Os SEQ ID NO 7 
&211s LENGTH: 17 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: light chain CDR1 of AbF46 

<4 OOs, SEQUENCE: 7 

Llys Ser Ser Glin Ser Lieu. Lieu Ala Ser Gly Asn. Glin Asn. Asn Tyr Lieu. 
1. 5 1O 15 

Ala 

<21 Os SEQ ID NO 8 
&211s LENGTH: 7 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 

26 



< 4 OOs 

US 9,394,367 B2 
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- Continued 

OTHER INFORMATION: light chain CDR2 of AbF46 

SEQUENCE: 8 

Trp Ala Ser Thr Arg Val Ser 
1. 

< 4 OOs 

5 

SEO ID NO 9 
LENGTH: 9 
TYPE PRT 

ORGANISM: Artificial Sequence 
FEATURE; 

OTHER INFORMATION: Synthetic 
FEATURE; 

NAME/KEY: MISC FEATURE 
OTHER INFORMATION: light chain CDR3 of AbF46 

SEQUENCE: 9 

Gln Glin Ser Tyr Ser Ala Pro Leu. Thr 
1. 

< 4 OOs 

5 

SEO ID NO 10 
LENGTH: 117 
TYPE PRT 

ORGANISM: Artificial Sequence 
FEATURE; 

OTHER INFORMATION: Synthetic 
FEATURE; 

NAME/KEY: MISC FEATURE 
OTHER INFORMATION: heavy chain variable region of 

SEQUENCE: 10 

Glu Val Glin Lieu Val Glu Ser Gly Gly Gly Lieu Val Glin Pro 
1. 

Ser Lieu. Arg Lieu Ser Cys Ala Ala Ser Gly Phe Thr Phe Thr 
2O 25 3 O 

Tyr Met Ser Trp Val Arg Glin Ala Pro Gly Lys Gly Lieu. Glu 
35 4 O 45 

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

Ser Wall Lys Gly Arg Phe Thir Ile Ser Arg Asp Asn. Ser Lys 
65 

Lieu. Tyr Lieu Gln Met Asn. Ser Lieu Lys Thr Glu Asp Thir Ala 
85 90 

Tyr Cys Ala Arg Asp Asn Trp Phe Ala Tyr Trp Gly Glin Gly 
1OO 105 110 

Wall. Thir Wal Ser Ser 

< 4 OOs 

115 

SEO ID NO 11 
LENGTH: 114 
TYPE PRT 

ORGANISM: Artificial Sequence 
FEATURE; 

OTHER INFORMATION: Synthetic 
FEATURE; 

NAME/KEY: MISC FEATURE 

AoE46 

Gly 
15 

Asp 

Trp 

Ser 

Asn 

Wall 
95 

Thir 

Gly 

Lell 

Ala 

Ser 
8O 

Lell 

OTHER INFORMATION: light chain variable region of AbF46 

SEQUENCE: 11 

Asp Ile Val Met Thr Glin Ser Pro Asp Ser Lieu Ala Val Ser Lieu. Gly 
1. 15 

Glu Arg Ala Thir Ile Asn. Cys Llys Ser Ser Glin Ser Lieu. Lieu Ala Ser 
2O 25 3 O 

28 



Gly 

Pro 

Pro 
65 

Ile 

Ser 

US 9,394,367 B2 
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- Continued 

Asn Glin Asn. Asn Tyr Lieu Ala Trp His Glin Glin Llys Pro Gly Glin 
35 4 O 45 

Pro Llys Met Lieu. Ile Ile Trp Ala Ser Thr Arg Val Ser Gly Val 
SO 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Lieu. Thr 
70 7s 8O 

Ser Ser Lieu. Glin Ala Glu Asp Wall Ala Val Tyr Tyr Cys Glin Glin 
85 90 95 

Tyr Ser Ala Pro Leu. Thir Phe Gly Gly Gly Thr Llys Val Glu Ile 
1OO 105 110 

Arg 

> SEQ ID NO 12 
is LENGTH: 1416 

TYPE: DNA 

> ORGANISM: Artificial Sequence 
FEATURE; 

> OTHER INFORMATION: Synthetic 
FEATURE; 

> NAMEAKEY: misc feature 
> OTHER INFORMATION: nucleotide sequence of heavy chain of chAbF46 
FEATURE; 

> NAMEAKEY: misc feature 
> LOCATION: (1) . . (6) 
> OTHER INFORMATION: EcoRI restriction site 
FEATURE; 

> NAMEAKEY: misc feature 
> LOCATION: (7) . . (66) 
> OTHER INFORMATION: signal sequence 
FEATURE; 

NAME/KEY: misc feature 
> LOCATION: (67) ... (417 
> OTHER INFORMATION: VH - heavy chain variable region 
FEATURE; 

> NAMEAKEY: misc feature 
> LOCATION: (418) ... (423) 
> OTHER INFORMATION: Noel restriction site 
FEATURE; 

> NAMEAKEY: misc feature 
> LOCATION: (418) ... (1407 
> OTHER INFORMATION: CH - heavy chain constant region 
FEATURE; 

> NAMEAKEY: misc feature 
> LOCATION: (1408) ... (1410) 
> OTHER INFORMATION: TGA - stop sodon 
FEATURE; 

> NAMEAKEY: misc feature 
> LOCATION: (1411) ... (1416) 
> OTHER INFORMATION: XhoI restriction site 

12 <4 OOs SEQUENCE: 

gaatt.cgc.cg 

Cagtgttgagg 

agact ct cot 

cagcc tic cag 

acaacagagt 

agcatcc tot 

gcaa.gagata 

agcaccalagg 

acagcggcCC 

aactic aggcg 

ctic tact coc 

ccaccatgga atggagctgg gtttittctic 

tgaagctggit 

gtgcaacttic 

gaaaggcact 

acagtgcatc 

at Cttcaaat 

actggtttgc 

gcc catcggit 

tgggctgcct 

ggagtctgga gaggcttg 

tgggttcacc tt cactgat 

tgagtggttg ggittittatt 

tgtgaagggit cqgttcacc 

ggacaccCtg agagctgag 

tt actggggc caagggact 

ct tcc ccct g g caccct co 

ggtcaaggac tact tcc cc 

cc ctgaccag cqgcgtgcac acct tcc.cg 

to agcagcgt. ggtgaccgtg cc ct coagc 

g taac acttitt 

g tacagcctgg 

t act acatgag 

a gaaacaaagc 

a totccagaga 

g acagtgccac 

C tigt cactgt 

t ccaagagcac 

g aaccggtgac 

g ctgtcc taca 

a gCttgggcac 

aaatggitatic 

gggttctict 

Ctgggit cogc 

taatggittac 

taattic Coala 

tt attact.gt 

citctgcagct 

Ctctgggggc 

gtcc to agga 

ccagacctac 

60 

12O 

18O 

24 O 

3 OO 

360 

48O 

54 O 

6 OO 

660 

30 



atctgcaacg 

tottgttgaca 

toagt ct tcc 

gtcacatgcg 

gtggacggcg 

acgtaccgtg 

tacaagtgca 

gccalaagggc 

accaagaacc 

gtggagtggg 

gactic.cgacg 

Caggggalacg 

aagagcct ct 

tgaat cacala 

aaact Cacac 

tot to cocco 

tggtggtgga 

tggaggtgca 

tggtcagcgt. 

aggtotccala 

agc.ccc.gaga 

agg to agcct 

agagcaatgg 

gctccttctt 

tottct catg 

cc ctdtctoc 

<21 Os SEQ ID NO 13 
&211s LENGTH: 759 
212s. TYPE : DNA 

31 

gcc.ca.gcaac 

atgcc caccg 

aaaac ccaag 

cgtgagccac 

taatgccaag 

cct caccgt.c 

caaag.ccctic 

accacaggtg 

gacct gcctg 

gCagc.cggag 

cct ctacagc 

Ctcc.gtgatg 

gggtaaatga 

US 9,394,367 B2 

accalaggtgg 

tgcc cagcac 

gacaccctica 

galagaccCtg 

acaaag.ccgc 

Ctgcaccagg 

ccagcc.ccca 

tacaccctgc 

gtcaaaggct 

aacaactaca 

aagct caccg 

catgaggctic 

ct cag 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 
&223s OTHE 
22 Os. FEATURE: 

<221s NAMEA 
223 OTHER INFORMAT 
22 Os. FEATURE: 

<221s NAMEA 
<222s. LOCATION: (1) . . 
223 OTHER INFORMAT 
22 Os. FEATURE: 

<221s NAMEA 
<222s. LOCATION: (7) . . 
223 OTHER INFORMAT 
22 Os. FEATURE: 

<221s NAMEA 
<222s. LOCATION: (91. 
223 OTHER INFORMAT 
22 Os. FEATURE: 

<221s NAMEA 
<222s. LOCATION: (430) 
223 OTHER INFORMAT 
22 Os. FEATURE: 

<221s NAMEA 
<222s. LOCATION: (433) 
223 OTHER INFORMAT 
22 Os. FEATURE: 

<221s NAMEA 
<222s. LOCATION: (75 
223 OTHER INFORMAT 
22 Os. FEATURE: 

<221s NAMEA 
<222s. LOCATION: (754) 
223 OTHER INFORMAT 

R INFORMAT 

<4 OOs SEQUENCE: 13 

gaatt cacta 

ctgctgctat 

Ctgactgtgt 

gct agtggca 

aaaatgctga 

agtggatctg 

gtgattaatt 

cggitatctgg 

cagcaggaga 

acCaaaataa. 

taatttgggc 

ggacggattt 

ON: Synthetic 

KEY: misc feature 

- Continued 

acaagaaagt 

ctgaacticct 

tgat ct cocq 

aggit caagtt 

gggaggagca 

actggctgaa 

to gagaaaac 

cc ccatcc.cg 

totatcc.ca.g 

agaccacgc.c 

tggacaagag 

tgcacaacca 

tgagcc caaa 

ggggggaccg 

gaccCCtgag 

caactggtac 

gtacaa.ca.gc 

tggcaaggag 

Catcto Caaa. 

ggaggagatg 

cgacatcqcc 

to cogtgctg 

Caggtggcag 

ct acacgcag 

84 O 

9 OO 

96.O 

102O 

108O 

114 O 

12 OO 

1260 

132O 

138O 

1416 

ON: nucleotide sequence of light chain of chAbF46 

KEY: misc feature 
(6) 
ON: EcoRI restriction site 

KEY: misc feature 
(90) 
ON: signal sequence 

KEY: misc feature 
... (432) 
ON: VL - light chain variable region 

KEY: misc feature 
... (435) 
ON: BSiWI restriction site 

KEY: misc feature 
. . (75O) 
ON: CL - light chain constant region 

KEY: misc feature 
. . (753) 
ON: stop codon 

KEY: misc feature 
. . (759) 
ON: XhoI restriction site 

cgc.cgccacc 

tacctgtgga 

galagg to act 

ct acttggcc 

atccact agg 

cactctgacc 

atggatt cac 

gacattttga 

atgagctgca 

tggcaccagc 

gt atctggag 

at Caacagtg 

aggcc.caggt 

tgacccagtic 

agtic cagtica 

agaalaccagg 

to cotgatcg 

tgcaggctga 

cct catgttg 

to catc ct co 

gagt cittitta 

acgatctoct 

citt cataggc 

agatctggct 

60 

12O 

18O 

24 O 

3 OO 

360 

32 



gttt attact 

gagctgaaac 

ttgaaatctg 

aaagtacagt 

gag caggaca 

gactacgaga 

gtcacaaaga 

<21 Os SEQ I 
&211s LENGT 
212s. TYPE : 

gt cagcagtic 

gtacggtggc 

gaact gcctic 

ggalaggtgga 

gcaaggacag 

aacacaaagt 

gottcaa.ca.g 

D NO 14 
H: 447 
PRT 

33 

ctacagogct 

tgcac catct 

tgttgttgttgc 

taacgcc ct c 

cacct acagc 

citacgc.ctgc 

gggaga.gtgt 

US 9,394,367 B2 

cc.gct cacgt. 

gt ctitcatct 

ctgctgaata 

Caatcgggta 

ct cagcagca 

galagtoaccc 

tgacticgag 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATU RE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATU RE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: amino a 

<4 OOs SEQUENCE: 14 

Glu Wall Glin 
1. 

Ser Lieu. Arg 

Tyr Met Ser 
35 

Gly Phe Ile 
SO 

Ser Wall Lys 
65 

Lieu. Tyr Lieu. 

Tyr Cys Ala 

Wall. Thir Wall 
115 

Ala Pro Ser 
13 O 

Lieu Val Lys 
145 

Gly Ala Lieu. 

Ser Gly Lieu. 

Leu Gly Thr 
195 

Thr Lys Val 
210 

Thr Cys Pro 
225 

Phe Leu Phe 

Pro Glu Wall 

Lieu Val Glu Ser Gly 
5 

Lieu. Ser Cys Ala Ala 

Trp Val Arg Glin Ala 
4 O 

Arg Asn Lys Ala Asn 
55 

Gly Arg Phe Thr Ile 
70 

Gln Met Asn. Ser Lieu. 
85 

Arg Asp Asn Trp Phe 

Ser Ser Ala Ser Thr 
12O 

Ser Lys Ser Thr Ser 
135 

Asp Tyr Phe Pro Glu 
15 O 

Thir Ser Gly Val His 
1.65 

Tyr Ser Leu Ser Ser 
18O 

Gln Thr Tyr Ile Cys 
2 OO 

Asp Llys Llys Val Glu 
215 

Pro Cys Pro Ala Pro 
23 O 

Pro Pro Llys Pro Llys 
245 

Thr Cys Val Val Val 
26 O 

cid 

Gly 

Ser 
25 

Pro 

Gly 

Ser 

Ala 
105 

Gly 

Pro 

Thir 

Wall 
185 

Asn 

Pro 

Glu 

Asp 

Asp 
265 

- Continued 

tcggtgctgg 

to cogc catc 

act totato c 

actic cc agga 

cc ct gacgct 

at Cagggcct 

gacCaagctg 

tgatgagcag 

cagagaggcc 

gagtgtcaca 

gaggaaag.ca 

gagotcgc.cc 

sequence of H1-heavy 

Gly 

Gly 

Gly 

Tyr 

Arg 

Thir 
90 

Gly 

Gly 

Wall 

Phe 
17 O 

Wall 

Wall 

Lell 

Thir 
25 O 

Wall 

Luell 

Phe 

Thir 

Asp 

Glu 

Trp 

Pro 

Thir 

Thir 
155 

Pro 

Thir 

Asn 

Ser 

Luell 

235 

Luell 

Ser 

Wall Glin Pro 

Thir Phe Thir 
3 O 

Gly Lieu. Glu 
45 

Thr Glu Tyr 
60 

Asn Ser Lys 

Asp Thir Ala 

Gly Glin Gly 
110 

Ser Wall Phe 
125 

Ala Ala Lieu. 
14 O 

Val Ser Trp 

Ala Wall Lieu. 

Wall Pro Ser 
190 

His Llys Pro 
2O5 

Cys Asp Llys 
22 O 

Gly Gly Pro 

Met Ile Ser 

His Glu Asp 
27 O 

Gly Gly 
15 

Asp Tyr 

Trp Lieu. 

Ser Ala 

Asn. Ser 
8O 

Val Tyr 
95 

Thir Lieu. 

Pro Leu 

Gly Cys 

Asn. Ser 
16 O 

Glin Ser 
17s 

Ser Ser 

Ser Asn 

Thir His 

Ser Wall 
24 O 

Arg Thr 
255 

Pro Glu 

54 O 

6 OO 

660 

759 

34 



35 

Val Llys Phe Asn Trp Tyr Val Asp Gly 

Thr Lys Pro Arg Glu Glu Gln Tyr Asn 
290 295 

Val Lieu. Thr Val Lieu. His Glin Asp Trp 
305 31 O 

Cys Llys Val Ser Asn Lys Ala Lieu Pro 
3.25 

Ser Lys Ala Lys Gly Glin Pro Arg Glu 
34 O 345 

Pro Ser Arg Glu Glu Met Thr Lys Asn 
355 360 

Val Lys Gly Phe Tyr Pro Ser Asp Ile 
37O 375 

Gly Glin Pro Glu Asn Asn Tyr Lys Thr 
385 390 

Asp Gly Ser Phe Phe Leu Tyr Ser Lys 
405 

Trp Gln Glin Gly Asn Val Phe Ser Cys 
42O 425 

His Asn His Tyr Thr Glin Lys Ser Lieu 

< 4 OOs 

435 4 4 O 

SEO ID NO 15 
LENGTH: 447 
TYPE PRT 
ORGANISM: Artificial Sequence 
FEATURE; 

OTHER INFORMATION: Synthetic 
FEATURE; 

NAME/KEY: MISC FEATURE 
OTHER INFORMATION: amino acid 

SEQUENCE: 15 

Glu Val Glin Lieu Val Glu Ser Gly Gly 
1. 5 

Ser Lieu. Arg Lieu. Ser Cys Ala Ala Ser 
2O 25 

Tyr Met Ser Trp Val Arg Glin Ala Pro 
35 4 O 

Gly Phe Ile Arg Asn Lys Ala Asn Gly 
SO 55 

Ser Val Lys Gly Arg Phe Thr Ile Ser 
65 70 

Lieu. Tyr Lieu Gln Met Asn. Ser Lieu. Arg 
85 

Tyr Cys Ala Arg Asp Asn Trp Phe Ala 
1OO 105 

Val Thr Val Ser Ser Ala Ser Thr Lys 
115 12O 

Ala Pro Ser Ser Lys Ser Thr Ser Gly 
13 O 135 

Leu Val Lys Asp Tyr Phe Pro Glu Pro 
145 15 O 

Gly Ala Lieu. Thir Ser Gly Val His Thr 
1.65 

Wall 

Ser 

Lell 

Ala 
33 O 

Pro 

Glin 

Ala 

Thir 

Lell 
41 O 

Ser 

Ser 

US 9,394,367 B2 

Glu 

Thir 

Asn 
315 

Pro 

Glin 

Wall 

Wall 

Pro 
395 

Thir 

Wall 

Luell 

- Continued 

Wall 

Tyr 

Gly 

Ile 

Wall 

Ser 

Glu 

Pro 

Wall 

Met 

Ser 

sequence of 

Gly 

Gly 

Gly 

Tyr 

Arg 

Ala 
90 

Gly 

Gly 

Wall 

Phe 
17 O 

Luell 

Phe 

Thir 

Asp 
7s 

Glu 

Trp 

Pro 

Thir 

Thir 
155 

Pro 

Wall 

Thir 

Gly 

Thir 
60 

Asn 

Asp 

Gly 

Ser 

Ala 
14 O 

Wall 

Ala 

His 
285 

Arg 

Lys 

Glu 

Luell 
365 

Trp 

Wall 

Asp 

His 

Pro 
445 

ASn 

Wall 

Glu 

Thir 
350 

Thir 

Glu 

Tell 

Glu 
43 O 

Gly 

Ala 

Wall 

Thir 
335 

Lell 

Ser 

Asp 

Ser 
415 

Ala 

H3-heavy 

Glin 

Phe 

Luell 
45 

Glu 

Ser 

Thir 

Glin 

Wall 
125 

Ala 

Ser 

Wall 

Pro 

Thir 
3 O 

Glu 

Tyr 

Ala 

Gly 
110 

Phe 

Tell 

Trp 

Tell 

Gly 
15 

Asp 

Trp 

Ser 

Asn 

Wall 
95 

Thir 

Pro 

Gly 

Asn 

Glin 
17s 

Ser 

Lys 

Ile 

Pro 

Lell 

Asn 

Ser 
4 OO 

Arg 

Lell 

Gly 

Lell 

Ala 

Ser 
8O 

Lell 

Lell 

Ser 

16 O 

Ser 

36 



Ser Gl 

Lieu Gl 

37 

y Lieu. Tyr Ser Leu Ser Ser Val 
18O 185 

y Thr Glin Thr Tyr Ile Cys Asn 
195 2 OO 

Thr Llys Val Asp Llys Llys Val Glu Pro 
21 O 215 

Thr Cys Pro Pro Cys Pro Ala Pro Glu 
225 

Phe Le 

Pro Gl 

23 O 

u Phe Pro Pro Llys Pro Lys Asp 
245 

u Val Thr Cys Val Val Val Asp 
26 O 265 

Val Llys Phe Asn Trp Tyr Val Asp Gly 

Thr Lys Pro Arg Glu Glu Gln Tyr Asn 
29 

Wall Le 
305 

O 295 

u. Thr Val Lieu. His Glin Asp Trp 
31 O 

Cys Llys Val Ser Asn Lys Ala Lieu Pro 
3.25 

Ser Lys Ala Lys Gly Glin Pro Arg Glu 

Pro Se 

34 O 345 

r Arg Glu Glu Met Thr Lys Asn 
355 360 

Val Lys Gly Phe Tyr Pro Ser Asp Ile 
37 

Gly Gl 
385 

Asp Gl 

Trp Gl 

His As 

< 4 OOs 

Glu Wa 
1. 

Ser Le 

Tyr Me 

O 375 

in Pro Glu Asn Asn Tyr Lys Thr 
390 

y Ser Phe Phe Leu Tyr Ser Lys 
405 

in Glin Gly Asn Val Phe Ser Cys 
42O 425 

n His Tyr Thr Gln Lys Ser Lieu. 
435 4 4 O 

SEO ID NO 16 
LENGTH: 447 
TYPE PRT 

ORGANISM: Artificial Sequence 
FEATURE; 

OTHER INFORMATION: Synthetic 
FEATURE; 

NAME/KEY: MISC FEATURE 
OTHER INFORMATION: amino acid 

SEQUENCE: 16 

l Glin Lieu Val Glu Ser Gly Gly 
5 

u Arg Lieu. Ser Cys Ala Ala Ser 
2O 25 

t Ser Trp Val Arg Glin Ala Pro 
35 4 O 

Gly Phe Ile Arg Asn Lys Ala Asn Gly 
SO 

Ser Wa 

65 

55 

l Lys Gly Arg Phe Thir Ile Ser 
70 

Wall 

Wall 

Lell 

Thir 
25 O 

Wall 

Wall 

Ser 

Lell 

Ala 
33 O 

Pro 

Glin 

Ala 

Thir 

Lell 
41 O 

Ser 

Ser 

sequence of 

Gly 
1O 

Gly 

Gly 

Arg 

US 9,394,367 B2 

Thir 

Asn 

Ser 

Luell 
235 

Luell 

Ser 

Glu 

Thir 

Asn 
315 

Pro 

Glin 

Wall 

Wall 

Pro 
395 

Thir 

Wall 

Luell 

Luell 

Phe 

Thir 

Asp 
7s 

- Continued 

Wall Pro 

His Lys 
2O5 

Cys Asp 
22 O 

Gly Gly 

Met Ile 

His Glu 

Wall His 
285 

Tyr Arg 
3OO 

Gly Lys 

Ile Glu 

Val Tyr 

Ser Luell 
365 

Glu Trp 
38O 

Pro Wall 

Val Asp 

Met His 

Ser Pro 
445 

Wall Glin 

Thir Phe 

Gly Lieu. 
45 

Thr Glu 
60 

Asn. Ser 

Ser 
190 

Pro 

Pro 

Ser 

Asp 
27 O 

ASn 

Wall 

Glu 

Thir 
350 

Thir 

Glu 

Tell 

Glu 
43 O 

Gly 

Pro 

Thir 
3 O 

Glu 

Ser 

Ser 

Thir 

Ser 

Arg 
255 

Pro 

Ala 

Wall 

Thir 
335 

Lell 

Ser 

Asp 

Ser 
415 

Ala 

H4 -heavy 

Gly 
15 

Asp 

Trp 

Ser 

Asn 

Ser 

Asn 

His 

Wall 
24 O 

Thir 

Glu 

Ser 

Lys 

Ile 

Pro 

Lell 

Asn 

Ser 
4 OO 

Arg 

Lell 

Gly 

Lell 

Ala 

Thir 
8O 

38 



39 

Lieu. Tyr Lieu Gln Met Asn. Ser Lieu. Arg 
85 

Tyr Cys Ala Arg Asp Asn Trp Phe Ala 
1OO 105 

Val Thr Val Ser Ser Ala Ser Thr Lys 
115 12O 

Ala Pro Ser Ser Lys Ser Thr Ser Gly 
13 O 135 

Leu Val Lys Asp Tyr Phe Pro Glu Pro 
145 15 O 

Gly Ala Lieu. Thir Ser Gly Val His Thr 
1.65 

Ser Gly Lieu. Tyr Ser Leu Ser Ser Val 
18O 185 

Leu Gly Thr Glin Thr Tyr Ile Cys Asn 
195 2 OO 

Thr Llys Val Asp Llys Llys Val Glu Pro 
210 215 

Thr Cys Pro Pro Cys Pro Ala Pro Glu 
225 23 O 

Phe Leu Phe Pro Pro Llys Pro Lys Asp 
245 

Pro Glu Val Thr Cys Val Val Val Asp 
26 O 265 

Val Llys Phe ASn Trp Tyr Val Asp Gly 

Thr Lys Pro Arg Glu Glu Gln Tyr Asn 
290 295 

Val Lieu. Thr Val Lieu. His Glin Asp Trp 
305 31 O 

Cys Llys Val Ser Asn Lys Ala Lieu Pro 
3.25 

Ser Lys Ala Lys Gly Glin Pro Arg Glu 
34 O 345 

Pro Ser Arg Glu Glu Met Thr Lys Asn 
355 360 

Val Lys Gly Phe Tyr Pro Ser Asp Ile 
37O 375 

Gly Glin Pro Glu Asn Asn Tyr Lys Thr 
385 390 

Asp Gly Ser Phe Phe Leu Tyr Ser Lys 
405 

Trp Gln Glin Gly Asn Val Phe Ser Cys 
42O 425 

His Asn His Tyr Thr Glin Lys Ser Lieu 
435 4 4 O 

SEO ID NO 17 
LENGTH: 22 O 
TYPE PRT 

ORGANISM: Artificial Sequence 
FEATURE; 

OTHER INFORMATION: Synthetic 
FEATURE; 

NAME/KEY: MISC FEATURE 
OTHER INFORMATION: amino acid 

Ala 
90 

Gly 

Gly 

Wall 

Phe 
17 O 

Wall 

Wall 

Lell 

Thir 
25 O 

Wall 

Wall 

Ser 

Lell 

Ala 
33 O 

Pro 

Glin 

Ala 

Thir 

Lell 
41 O 

Ser 

Ser 

sequence of H1-light 

US 9,394,367 B2 

Glu 

Trp 

Pro 

Thir 

Thir 
155 

Pro 

Thir 

Asn 

Ser 

Luell 
235 

Luell 

Ser 

Glu 

Thir 

Asn 
315 

Pro 

Glin 

Wall 

Wall 

Pro 
395 

Thir 

Wall 

Luell 

- Continued 

Asp 

Gly 

Ser 

Ala 
14 O 

Wall 

Ala 

Wall 

His 

Cys 
22 O 

Gly 

Met 

His 

Wall 

Tyr 

Gly 

Ile 

Wall 

Ser 

Glu 

Pro 

Wall 

Met 

Ser 

Thir 

Glin 

Wall 
125 

Ala 

Ser 

Wall 

Pro 

Lys 

Asp 

Gly 

Ile 

Glu 

His 
285 

Arg 

Glu 

Luell 
365 

Trp 

Wall 

Asp 

His 

Pro 
445 

Ala 

Gly 
110 

Phe 

Tell 

Trp 

Tell 

Ser 
190 

Pro 

Pro 

Ser 

Asp 
27 O 

Asn 

Wall 

Glu 

Thir 
350 

Thir 

Glu 

Tell 

Glu 
43 O 

Gly 

Wall 
95 

Thir 

Pro 

Gly 

Asn 

Glin 
17s 

Ser 

Ser 

Thir 

Ser 

Arg 
255 

Pro 

Ala 

Wall 

Thir 
335 

Lell 

Ser 

Asp 

Ser 
415 

Ala 

Lell 

Lell 

Ser 
16 O 

Ser 

Ser 

Asn 

His 

Wall 
24 O 

Thir 

Glu 

Ser 

Lys 

Ile 

Pro 

Lell 

Asn 

Ser 
4 OO 

Arg 

Lell 

40 



< 4 OOs 

41 

SEQUENCE: 17 

Asp Ile Val Met Thr Glin Ser Pro Asp 
1. 

Glu Arg Ala Thir Ile Asn. Cys Llys Ser 
2O 25 

Gly Asn Glin Asn. Asn Tyr Lieu Ala Trp 
35 4 O 

Pro Pro Llys Met Lieu. Ile Ile Trp Ala 
SO 55 

Pro Asp Arg Phe Ser Gly Ser Gly Ser 
65 70 

Ile Ser Ser Lieu. Glin Ala Glu Asp Wall 
85 

Ser Tyr Ser Ala Pro Leu. Thr Phe Gly 
1OO 105 

Lys Arg Thr Val Ala Ala Pro Ser Val 
115 12O 

Glu Glin Lieu Lys Ser Gly. Thir Ala Ser 
13 O 135 

Phe Tyr Pro Arg Glu Ala Lys Val Glin 
145 15 O 

Gln Ser Gly Asn Ser Glin Glu Ser Val 
1.65 

Ser Thr Tyr Ser Leu Ser Ser Thr Lieu 
18O 185 

Glu Lys His Llys Val Tyr Ala Cys Glu 
195 2 OO 

Ser Pro Val Thr Lys Ser Phe Asn Arg 
210 215 

<21 Os SEQ ID NO 18 
&211s LENGTH: 22 O 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: amino acid 

<4 OOs SEQUENCE: 18 

Asp Ile Val Met Thr Glin Thr Pro Leu 
1. 5 

Glu Pro Ala Ser Ile Ser Cys Lys Ser 
2O 25 

Gly Asn Glin Asn. Asn Tyr Lieu Ala Trp 
35 4 O 

Ser Pro Gln Met Lieu. Ile Ile Trp Ala 
SO 55 

Pro Asp Arg Phe Ser Gly Ser Gly Ser 
65 70 

Ile Ser Arg Val Glu Ala Glu Asp Wall 
85 

Ser Tyr Ser Ala Pro Leu. Thr Phe Gly 
1OO 105 

Ser 

Ser 

His 

Ser 

Gly 

Ala 
90 

Gly 

Phe 

Wall 

Trp 

Thir 
17 O 

Thr 

Wall 

Gly 

US 9,394,367 B2 

Luell 

Glin 

Glin 

Thir 

Thir 

Wall 

Gly 

Ile 

Wall 

Lys 
155 

Glu 

Lieu 

Thir 

Glu 

- Continued 

Ala 

Ser 

Glin 

Arg 
60 

Asp 

Tyr 

Thir 

Phe 

Cys 
14 O 

Wall 

Glin 

Ser 

His 

Cys 
22 O 

sequence of 

Ser 

Ser 

His 

Ser 

Gly 

Gly 
90 

Glin 

Luell 

Glin 

Luell 

Thir 

Thir 

Wall 

Gly 

Pro 

Ser 

Glin 

Arg 
60 

Asp 

Tyr 

Thir 

Wall 

Luell 

Lys 
45 

Wall 

Phe 

Pro 
125 

Luell 

Asp 

Asp 

Glin 
2O5 

H2-light 

Wall 

Luell 

Lys 
45 

Wall 

Phe 

Ser 

Tell 
3 O 

Pro 

Ser 

Thir 

Wall 
110 

Pro 

Tell 

ASn 

Ser 

Ala 
190 

Gly 

Thir 

Tell 
3 O 

Pro 

Ser 

Thir 

Tell 

110 

Lell 
15 

Ala 

Gly 

Gly 

Lell 

Glin 
95 

Glu 

Ser 

Asn 

Ala 

Lys 
17s 

Asp 

Lell 

Pro 
15 

Ala 

Gly 

Gly 

Lell 

Glin 
95 

Glu 

Gly 

Ser 

Glin 

Wall 

Thir 

Glin 

Ile 

Asp 

Asn 

Lell 
16 O 

Asp 

Ser 

Gly 

Ser 

Glin 

Wall 

Lys 

Glin 

Lell 

42 



43 

Lys Arg Thr Val Ala Ala Pro Ser Val 
115 12O 

Glu Glin Lieu Lys Ser Gly. Thir Ala Ser 
13 O 135 

Phe Tyr Pro Arg Glu Ala Lys Val Glin 
145 15 O 

Gln Ser Gly Asn Ser Glin Glu Ser Val 
1.65 

Ser Thr Tyr Ser Leu Ser Ser Thr Lieu 
18O 185 

Glu Lys His Llys Val Tyr Ala Cys Glu 
195 2 OO 

Ser Pro Val Thr Lys Ser Phe Asn Arg 
210 215 

<21 Os SEQ ID NO 19 
&211s LENGTH: 22 O 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: amino acid 

<4 OOs SEQUENCE: 19 

Asp Ile Val Met Thr Glin Ser Pro Asp 
1. 5 

Glu Arg Ala Thir Ile Asn. Cys Llys Ser 
2O 25 

Gly Asn Glin Asn. Asn Tyr Lieu Ala Trp 
35 4 O 

Pro Pro Llys Lieu. Lieu. Ile Ile Trp Ala 
SO 55 

Pro Asp Arg Phe Ser Gly Ser Gly Ser 
65 70 

Ile Ser Ser Lieu. Glin Ala Glu Asp Wall 
85 

Ser Tyr Ser Ala Pro Leu. Thr Phe Gly 
1OO 105 

Lys Arg Thr Val Ala Ala Pro Ser Val 
115 12O 

Glu Glin Lieu Lys Ser Gly. Thir Ala Ser 
13 O 135 

Phe Tyr Pro Arg Glu Ala Lys Val Glin 
145 15 O 

Gln Ser Gly Asn Ser Glin Glu Ser Val 
1.65 

Ser Thr Tyr Ser Leu Ser Ser Thr Lieu 
18O 185 

Glu Lys His Llys Val Tyr Ala Cys Glu 
195 2 OO 

Ser Pro Val Thr Lys Ser Phe Asn Arg 
210 215 

SEO ID NO 20 
LENGTH: 219 

Phe 

Wall 

Trp 

Thir 
17 O 

Thir 

Wall 

Gly 

US 9,394,367 B2 

Ile 

Wall 

Lys 
155 

Glu 

Luell 

Thir 

Glu 

- Continued 

Phe 

Cys 
14 O 

Wall 

Glin 

Ser 

His 

Cys 
22 O 

sequence of 

Ser 
1O 

Ser 

Ser 

Gly 

Ala 
90 

Gly 

Phe 

Wall 

Trp 

Thir 
17 O 

Thir 

Wall 

Gly 

Luell 

Glin 

Glin 

Thir 

Thir 

Wall 

Gly 

Ile 

Wall 

Lys 
155 

Glu 

Luell 

Thir 

Glu 

Ala 

Ser 

Glin 

Arg 
60 

Asp 

Tyr 

Thir 

Phe 

Cys 
14 O 

Wall 

Glin 

Ser 

His 

Cys 
22 O 

Pro 
125 

Luell 

Asp 

Asp 

Lys 

Glin 
2O5 

H3-light 

Wall 

Luell 

Lys 
45 

Wall 

Phe 

Tyr 

Pro 
125 

Luell 

Asp 

Asp 

Glin 
2O5 

Pro 

Tell 

ASn 

Ser 

Ala 
190 

Gly 

Ser 

Tell 
3 O 

Pro 

Ser 

Thir 

Cys 

Wall 
110 

Pro 

Tell 

ASn 

Ser 

Ala 
190 

Gly 

Ser 

Asn 

Ala 

Lys 
17s 

Asp 

Lell 

Lell 
15 

Ala 

Gly 

Gly 

Lell 

Glin 
95 

Glu 

Ser 

Asn 

Ala 

Lys 
17s 

Asp 

Lell 

Asp 

Asn 

Lell 
16 O 

Asp 

Ser 

Gly 

Ser 

Glin 

Wall 

Thir 

Glin 

Ile 

Asp 

Asn 

Lell 
16 O 

Asp 

Ser 

44 



212s. TYPE : PRT 

45 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATU RE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATU RE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: amino a 

<4 OOs SEQUE 

Asp Ile Glin 
1. 

Asp Arg Val 

Gly Asn Glin 
35 

Ala Pro Llys 
SO 

Pro Ser Arg 
65 

Ile Ser Ser 

Ser Tyr Ser 

Lys Arg Thr 
115 

Glu Gln Lieu. 
13 O 

Phe Tyr Pro 
145 

Gln Ser Gly 

Ser Thr Tyr 

Glu Lys His 
195 

Ser Pro Wall 
210 

<21 Os SEQ I 
&211s LENGT 
212s. TYPE : 

NCE: 20 

Met Thr Glin Ser Pro 
5 

Thir Ile Thr Cys Lys 

Asn Asn Tyr Lieu Ala 
4 O 

Met Lieu. Ile Ile Trp 
55 

Phe Ser Gly Ser Gly 
70 

Lieu. Glin Pro Glu Asp 
85 

Ala Pro Lieu. Thir Phe 

Wall Ala Ala Pro Ser 
12O 

Llys Ser Gly. Thir Ala 
135 

Arg Glu Ala Lys Val 
15 O 

Asn. Ser Glin Glu Ser 
1.65 

Ser Lieu. Ser Ser Thr 
18O 

Llys Val Tyr Ala Cys 
2 OO 

Thr Lys Ser Phe Asn 

D NO 21 
H: 1350 
DNA 

215 

cid 

Ser 

Ser 
25 

Trp 

Ala 

Ser 

Phe 

Gly 
105 

Wall 

Ser 

Glin 

Wall 

Lell 
185 

Glu 

Arg 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATU RE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATU RE: 

<221s NAMEAKEY: misc feature 
<223> OTHER INFORMATION: nucleotide 

<4 OOs SEQUE 

gaggtgcagc 

to Ctgtgcag 

CC agggalagg 

gaatacagtg 

citgitatctgc 

gataactggit 

aagggcc cat 

NCE: 21 

tggtggagtC 

cctictoggatt 

ggctggagtg 

cgtctgttgaa 

aaatgaacag 

ttgct tactg 

cggtc.tt coc 

tgggggaggc 

Cacct tcact 

gttgggctitt 

aggcagattic 

cc tdaaaacc 

gggtcaagga 

cc tdgcaccc 

US 9,394,367 B2 

- Continued 

sequence of H4-ligh 

Ser 

Ser 

His 

Ser 

Gly 

Ala 
90 

Glin 

Phe 

Wall 

Trp 

Thir 
17 O 

Thir 

Wall 

Gly 

Luell 

Glin 

Glin 

Thir 

Thir 

Thir 

Gly 

Ile 

Wall 

Lys 
155 

Glu 

Luell 

Thir 

Glu 

Ser Ala Ser 

Ser Luell Luell 
3 O 

Gln Llys Pro 
45 

Arg Val Ser 
60 

Asp Phe Thr 

Tyr Tyr Cys 

Thr Llys Val 
110 

Phe Pro Pro 
125 

Cys Lieu. Lieu. 
14 O 

Val Asp Asn 

Glin Asp Ser 

Ser Lys Ala 
190 

His Glin Gly 
2O5 

Val Gly 
15 

Ala Ser 

Gly Lys 

Gly Val 

Lieu. Thir 
8O 

Glin Glin 
95 

Glu Ile 

Ser Asp 

Asn. Asn 

Ala Lieu 
16 O 

Lys Asp 
17s 

Asp Tyr 

Luell Ser 

sequence of H1-heavy 

ttggtc.ca.gc 

gact act aca 

attagaaaca 

acCatct Caa 

gaggacacgg 

accctgg to a 

to ct coaaga 

CtggagggtC 

tgagctgggt 

aagctaacgg 

gagataattic 

cc.gtgt atta 

cc.gtct cotc 

gcacct Ctgg 

cc tdag actic 

cc.gc.caggct 

ttacaCCaCa 

aaagaactica 

Ctgtgctaga 

ggctagdacc 

gggCacagcg 

60 

12O 

18O 

24 O 

3 OO 

360 

46 











55 

<21 Os SEQ ID NO 29 
&211s LENGTH: 1088 
&212s. TYPE: DNA 

US 9,394,367 B2 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAMEAKEY: misc feature 
<223> OTHER INFORMATION: polynucleotide encoding scFv of huAbF46 

antibody 

<4 OOs SEQUENCE: 29 

gctagogttt tagcagaagt tdaattggitt 

ggttctittga gattgtc.ttg togctgcttct 

tgggittagac aagct coagg talaaggtttg 

aacggittaca citaccalata ttctgctitct 

aactictaaga acaccittgta cittgcaaatg 

tattactg.cg ctagagataa ttggtttgct 

tottctggcc togggggcct cqgaggagga 

agcggtgtgg gttc.cgatat tcaaatgacc 

ggtgatagag ttaccattac ttgtaagt cc 

aacaattact toggcttggca toaacaaaaa 

tgggcttct a ccagagttt C tdgtgttcca 

gattt tactt taccatttic atccttgcaa. 

caatc.ttact ctdct coatt gacttittggit 

titcgg taagc ct atc cctaa cc ct citcctic 

ggtggtggtg gttctggtgg tagtggttct 

cc ct caccala ctittagaat c gacgc.cgitac 

gggaaggcaa taaggagt ttittgaatat 

ggttct cacc cct caacaac taggaaaggc 

gtttaaac 

<21 Os SEQ ID NO 3 O 
211s. LENGTH: 5597 

&212s. TYPE: DNA 

gaatctggtg 

ggittt tactt 

gaatggttgg 

gtta agggta 

aact cottga 

tattggggtc 

gg tagtggcg 

Caat CtcCat 

to coaat citt 

cc aggtaaag 

totagattitt 

cc agaagatt 

Caaggtacaa 

ggtcticgatt 

Caggaactga 

totttgtcaa 

tacaaat cag 

agc.cccatala 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAMEAKEY: misc feature 
223 OTHER INFORMATION: 

encoding scFv of huAbF46 antibody 
22 Os. FEATURE: 

<221s NAMEAKEY: misc feature 
&222s. LOCATION: (573 ) . . (578) 

- Continued 

gtggitttggit 

to accq atta 

gttt cattag 

gatt caccat 

gagdtgaaga 

aagg tactitt 

gaggaggctic 

cittctttgtc 

tgttggcttic 

ct coaaagat 

Ctggttctgg 

togctactta 

aggit caaat 

Ctacgggtgg 

caactatatg 

cgac tactat 

taacgtttgt 

acacacagta 

<223> OTHER INFORMATION: Nhe restriction site 
22 Os. FEATURE: 

<221s NAMEAKEY: misc feature 
&222s. LOCATION: (588) ... (938) 
223 OTHER INFORMATION: huaoF46 WH 
22 Os. FEATURE: 

<221s NAMEAKEY: misc feature 
&222s. LOCATION: (939) . . (1OO7) 
223 OTHER INFORMATION: Linker 
22 Os. FEATURE: 

<221s NAMEAKEY: misc feature 
&222s. LOCATION: (1008) ... (1349) 

to aaccaggt 

ttacatgtc.c 

aaacaaggct 

ttctagagac 

tactgctgtt 

ggitt actgtt 

cggtggat CC 

tgct tcagtt 

tggtaatcag 

gttgattatt 

tt cogg tact 

ct actgtcaa 

Caagagagaa 

tggtggat ct 

cgagcaaatc 

tttggccaac 

cagtaattgc 

tgtttitttga 

expression vector including polynucleotide 

60 

12O 

18O 

24 O 

3 OO 

360 

54 O 

6 OO 

660 

84 O 

9 OO 

96.O 

102O 

108O 

1088 

56 



A. 

: 

A. 

A. ATAT 
<4 OOs SEQUE 

acggattaga 

cct cqtcttic 

acaataaaga 

ctggc.cccac 

ttagtttittt 

taacagatat 

ggitttgtatt 

citct a tact t 

gact cactat 

tactt cqctg 

ttgaatctgg 

ctggttttac 

tggaatggitt 

Ctgttaaggg 

tgaactic citt 

Ctt attgggg 

gaggtag tig 

CCCaatcto C 

CCt CCCaatc. 

aac Cagg taa 

catctagatt 

alaccaga aga 

gtcaagg tac 

toggt ct ca 

cticaggaact 

act citttgtc 

I N O R A. 
RE: 

ON: (1350 
INFORMAT 

RE: 

ON: (1356 
INFORMAT 

RE: 

ON: (1398 
INFORMAT 

RE: 

ON: (1443 
INFORMAT 

RE: 

ON: (1653 
INFORMAT 

NCE: 30 

agcc.gc.cgag 

accggtc.gc.g 

tt Ctacalata 

aaacCtt Caa 

agcct tattt 

at aaatgcaa 

act tot tatt 

taacgtcaag 

agggaat att 

tttitt Calata 

tggtggtttg 

titt caccgat 

gggttt catt 

tagattic acc 

gagagctgaa 

tdaagg tact 

cggaggaggc 

at cittctittg 

tttgttggct 

agctic caaag 

ttctggttct 

titt.cgctact 

aaaggtogaa 

ttctacgggit 

gacaactata 

aacgact act 

57 

ON: huaoF46 

KEY: misc feature 
) ... (1355) 

US 9,394,367 B2 

- Continued 

ON: EcoRI restriction site 

KEY: misc feature 
) ... (1397) 
ON: V5 epitope 

KEY: misc feature 
) . . (1442) 
ON: (G4S) 3 linker 

KEY: misc feature 

KEY: misc feature 
) ... (1652) 
ON: TGA (stop codon) 

KEY: misc feature 
) ... (1660) 
ON: PmeI restriction site 

cgggtgacag 

tt cotgaaac 

ctagotttta 

atgaacgaat 

Ctggggtaat 

aaactgcata 

caaatgtaat 

galgaaaaaac 

aagctaattic 

ttittctgtta 

gttcaac cag 

tattacatgt 

agaaacaagg 

atttctagag 

gatactgctg 

ttggittactg 

to cigtggat 

totgctt cag 

totgg taatc 

atgttgatta 

ggttc.cggta 

tact actgtc 

at Caagaga.g 

ggtggtggat 

tgcgagcaaa 

attittggc.ca 

cc ct cogaag 

gcagatgtgc 

tggittatgaa 

Calaattaa.ca 

taat Cagcga. 

accactittaa. 

aaaagtatica 

cc.cggat.cgg 

tact tcaitac 

ttgctagogt 

gtggttctitt 

Cctgggittag 

ctaacggitta 

acaactictaa 

tittattactg 

tttcttctgg 

Ccagcggtgt 

ttggtgatag 

agaacaatta 

tttgggcttic 

ctgattittac 

aacaatctta 

aatt cqgtaa 

to coct cacic 

acgggaaggc 

gaag actict c 

Ctcgc.gc.cgc 

gaggaaaaat 

accataggat 

agcgatgatt 

Ctaatactitt 

acaaaaaatt 

actact agda 

attittcaatt 

tittagoagaa 

gagattgtct 

acaa.gct coa 

cact accqaa 

galacaccittg 

cgctagagat 

CCtcggggg.c 

gggttc.cgat 

agttaccatt 

Cttggcttgg 

taccagagtt 

tttgac catt 

citctgct coa 

gccitat coct 

tggttctggit 

aactittagaa 

aatgcaagga 

Ctcc.gtgcgt. 

actgct coga 

tggcagtaac 

gataatgcga 

tttgat citat 

Calacattt to 

gttaatatac 

gctgtaatac 

aagatgcagt 

gttcaattgg 

tgtgctgctt 

gg talaaggitt 

tatt ctdctt 

tacttgcaaa 

aattggtttg 

Ctcggaggag 

attcaaatga 

acttgtaagt 

Catcaacaaa. 

totggtgttc 

tdatcc ttgc 

ttgacttittg 

aa.ccct Ct. Co. 

ggtggtggitt 

togacgc.cgt. 

gtttittgaat 

60 

12O 

18O 

24 O 

3 OO 

360 

54 O 

6 OO 

660 

84 O 

9 OO 

96.O 

14 O 

2 OO 

26 O 

32O 

4 4 O 

5 OO 

560 

58 







US 9,394,367 B2 
63 

- Continued 

22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
223 OTHER INFORMATION: CDR-H1 derived from YC151 cone 

<4 OOs SEQUENCE: 32 

Pro Asp Tyr Tyr Met Ser 
1. 5 

<21 Os SEQ ID NO 33 
&211s LENGTH: 6 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
223 OTHER INFORMATION: CDR-H1 derived from YC193 cone 

<4 OOs SEQUENCE: 33 

Ser Asp Tyr Tyr Met Ser 
1. 5 

<21 Os SEQ ID NO 34 
&211s LENGTH: 8 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223 OTHER INFORMATION: CDR-H2 derived from YC244 clone 

<4 OOs SEQUENCE: 34 

Arg Asn. Asn Ala Asn Gly Asn. Thr 
1. 5 

<21 Os SEQ ID NO 35 
&211s LENGTH: 8 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: CDR-H2 derived from YC321 clone 

<4 OOs SEQUENCE: 35 

Arg Asn Llys Val Asn Gly Tyr Thr 
1. 5 

<21 Os SEQ ID NO 36 
&211s LENGTH: 6 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
223 OTHER INFORMATION: CDR-H3 derived from YC354 cone 

<4 OOs SEQUENCE: 36 

Asp Asn Trp Lieu. Ser Tyr 
1. 5 

<21 Os SEQ ID NO 37 
&211s LENGTH: 6 
212s. TYPE: PRT 

64 



US 9,394,367 B2 
65 

- Continued 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
223 OTHER INFORMATION: CDR-H3 derived from YC374 cone 

<4 OOs, SEQUENCE: 37 

Asp Asn Trp Lieu. Thir Tyr 
1. 5 

<21 Os SEQ ID NO 38 
&211s LENGTH: 17 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: CDR-L1 derived from L1-1 clone 

<4 OOs SEQUENCE: 38 

Llys Ser Ser His Ser Lieu. Lieu Ala Ser Gly Asn. Glin Asn. Asn Tyr Lieu. 
1. 5 1O 15 

Ala 

<21 Os SEQ ID NO 39 
&211s LENGTH: 17 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: CDR-L1 derived from L1-3 clone 

<4 OOs SEQUENCE: 39 

Llys Ser Ser Arg Ser Lieu. Lieu. Ser Ser Gly Asn His Lys Asn Tyr Lieu. 
1. 5 1O 15 

Ala 

<21 Os SEQ ID NO 40 
&211s LENGTH: 17 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: CDR-L1 derived from L1-4 clone 

<4 OOs SEQUENCE: 40 

Llys Ser Ser Lys Ser Lieu. Lieu Ala Ser Gly Asn. Glin Asn. Asn Tyr Lieu. 
1. 5 1O 15 

Ala 

<21 Os SEQ ID NO 41 
&211s LENGTH: 17 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: CDR-L1 derived from L1-12 clone 

<4 OOs SEQUENCE: 41 
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- Continued 

Llys Ser Ser Arg Ser Lieu. Lieu Ala Ser Gly Asn. Glin Asn. Asn Tyr Lieu. 
1. 5 1O 15 

Ala 

<21 Os SEQ ID NO 42 
&211s LENGTH: 17 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: CDR-L1 derived from L1-22 clone 

<4 OOs SEQUENCE: 42 

Llys Ser Ser His Ser Lieu. Lieu Ala Ser Gly Asn. Glin Asn. Asn Tyr Lieu. 
1. 5 1O 15 

Ala 

<21 Os SEQ ID NO 43 
&211s LENGTH: 7 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: CDR-L2 derived from L2-9 clone 

<4 OOs SEQUENCE: 43 

Trp Ala Ser Lys Arg Val Ser 
1. 5 

<21 Os SEQ ID NO 44 
&211s LENGTH: 7 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: CDR-L2 derived from L2-12 clone 

<4 OOs SEQUENCE: 44 

Trp Gly Ser Thr Arg Val Ser 
1. 5 

<21 Os SEQ ID NO 45 
&211s LENGTH: 7 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: CDR-L2 derived from L2-16 clone 

<4 OOs SEQUENCE: 45 

Trp Gly Ser Thr Arg Val Pro 
1. 5 

<21 Os SEQ ID NO 46 
&211s LENGTH: 9 

212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 
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<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: CDR-L3 derived from L3-1 clone 

<4 OOs SEQUENCE: 46 

Gln Glin Ser Tyr Ser Arg Pro Tyr Thr 
1. 5 

<21 Os SEQ ID NO 47 
&211s LENGTH: 9 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: CDR-L3 derived from L3-2 clone 

<4 OOs SEQUENCE: 47 

Gly Glin Ser Tyr Ser Arg Pro Leu. Thr 
1. 5 

<21 Os SEQ ID NO 48 
&211s LENGTH: 9 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: CDR-L3 derived from L3-3 clone 

<4 OOs SEQUENCE: 48 

Ala Glin Ser Tyr Ser His Pro Phe Ser 
1. 5 

<21 Os SEQ ID NO 49 
&211s LENGTH: 9 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: CDR-L3 derived from L3-5 clone 

<4 OOs SEQUENCE: 49 

Gln Glin Ser Tyr Ser Arg Pro Phe Thr 
1. 5 

<21 Os SEQ ID NO 50 
&211s LENGTH: 9 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: CDR-L3 derived from L3-32 clone 

<4 OOs SEQUENCE: 50 

Gln Glin Ser Tyr Ser Llys Pro Phe Thr 
1. 5 

<21 Os SEQ ID NO 51 
&211s LENGTH: 1416 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
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22 Os. FEATURE: 
&221st NAME 
223 OTHER INFORMAT 
22 Os. FEATURE: 

<221s NAMEA 
<222s. LOCATION: (1) . . 
223 OTHER INFORMAT 
22 Os. FEATURE: 

<221s NAMEA 
<222s. LOCATION: (7) . . 
223 OTHER INFORMAT 
22 Os. FEATURE: 

<221s NAMEA 
<222s. LOCATION: (67 
223 OTHER INFORMAT 
22 Os. FEATURE: 

<221s NAMEA 
<222s. LOCATION: (418) 
223 OTHER INFORMAT 
22 Os. FEATURE: 

<221s NAMEA 
<222s. LOCATION: (418) 
223 OTHER INFORMAT 
22 Os. FEATURE: 

<221s NAMEA 
<222s. LOCATION: (1408 
223 OTHER INFORMAT 
22 Os. FEATURE: 

<221s NAMEA 
<222s. LOCATION: (14 
223 OTHER INFORMAT 

<4 OOs SEQUENCE: 51 

gaatt.cgc.cg 

Cagttgttgagg 

agact ct cot 

cagcc tic cag 

acaacagagt 

agcatcc tot 

gcaa.gagata 

agcaccalagg 

acagcggcCC 

aactic aggcg 

ctic tact coc 

atctgcaacg 

tottgttgaca 

toagt ct tcc 

gtcacatgcg 

gtggacggcg 

acgtaccgtg 

tacaagtgca 

gccalaagggc 

accaagaacc 

gtggagtggg 

gactic.cgacg 

Caggggalacg 

ccaccatgga 

tgaagctggit 

gtgcaacttic 

gaaaggcact 

acagtgcatc 

at Cttcaaat 

actggtttgc 

gcc catcggit 

tgggctgcct 

cc ctdaccag 

to agcagcgt. 

tgaat cacala 

aaact Cacac 

tot to cocco 

tggtggtgga 

tggaggtgca 

tggtcagcgt. 

aggtotccala 

agc.ccc.gaga 

agg to agcct 

agagcaatgg 

gctccttctt 

tottct catg 
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- Continued 

ON: nucleotide sequence of heavy chain of chAbF46 

KEY: misc feature 
(6) 
ON: EcoRI restriction site 

KEY: misc feature 
(66) 
ON: signal sequence 

KEY: misc feature 
... (417) 
ON: VH - heavy chain 

KEY: misc feature 
... (423) 
ON: NdeI restriction 

KEY: misc feature 
... (1407) 
ON: CH - heavy chain 

KEY: misc feature 
) . . (1410) 
ON: TGA - stop sodon 

KEY: misc feature 
) . . (1416) 
ON: XhoI restriction 

atggagctgg 

ggagttctgga 

tgggttcacc 

tgagtggttg 

tgttgaagggit 

ggacaccCtg 

tt actggggc 

ct tcc.ccctg 

ggtcaaggac 

cggcgtgcac 

ggtgaccgtg 

gcc.ca.gcaac 

atgcc caccg 

aaaac ccaag 

cgtgagccac 

taatgccaag 

cct caccgt.c 

caaag.ccctic 

accacaggtg 

gacct gcctg 

gCagc.cggag 

cct ctacagc 

Ctcc.gtgatg 

gtttittctic g 

ggaggcttgg 

tt cactgatt 

ggittitt atta 

cggttcacca 

agagctgagg 

Caagggactic 

gcaccct cot 

tact tcc cc.g 

acct tcc.cgg 

cc ct coagca 

accalaggtgg 

tgcc cagcac 

gacaccctica 

galagaccCtg 

acaaag.ccgc 

Ctgcaccagg 

ccagcc.ccca 

tacaccctgc 

gtcaaaggct 

aacaactaca 

aagct caccg 

catgaggctic 

site 

site 

talacacttitt 

taCagcCtgg 

actacatgag 

gaaacaaagc 

to tccagaga 

acagtgccac 

tggit cactgt 

ccalaga.gcac 

aaccggtgac 

ctgtcc taca 

gcttgggcac 

acaagaaagt 

ctgaacticct 

tgat ct cocq 

aggit caagtt 

gggaggagca 

actggctgaa 

to gagaaaac 

cc ccatcc.cg 

totatcc.ca.g 

agaccacgc.c 

tggacaagag 

tgcacaacca 

variable region 

constant region 

aaatggitatic 

gggttctictg 

Ctgggit cogc 

taatggittac 

taattic Coala 

tt attact.gt 

citctgcagct 

Ctctgggggc 

ggtgtcgtgg 

gtcc to agga 

ccagacctac 

tgagcc caaa 

ggggggaccg 

gaccCCtgag 

caactggtac 

gtacaa.ca.gc 

tggcaaggag 

Catcto Caaa. 

ggaggagatg 

cgacatcqcc 

to cogtgctg 

Caggtggcag 

ct acacgcag 

60 

120 

18O 

24 O 

3 OO 

360 

54 O 

6 OO 

660 

84 O 

9 OO 

96.O 

102O 

108O 

114 O 

12 OO 

1260 

132O 

138O 
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- Continued 

aagagcct ct coctgtctcc gggtaaatga ct cag 1416 

< 4 OOs 

SEO ID NO 52 
LENGTH: 13 
TYPE PRT 

ORGANISM: Artificial Sequence 
FEATURE; 

OTHER INFORMATION: Synthetic 
FEATURE; 

NAME/KEY: MISC FEATURE 
OTHER INFORMATION: U6-HC7 hinge 

SEQUENCE: 52 

Glu Pro Llys Ser Cys Asp Cys His Cys Pro Pro Cys Pro 
1. 

< 4 OOs 

SEO ID NO 53 
LENGTH: 435 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE; 

OTHER INFORMATION: Synthetic 
FEATURE; 

NAME/KEY: misc feature 
OTHER INFORMATION: polynucleotide encoding CDR-L3 derived from 
L3-1 clone 

SEQUENCE: 53 

gaatt cact a gtgattaatt cqc.cgccacc atggatt cac aggcc.caggit colt catgttg 60 

Ctgctgctat cqgitatctgg tacctgtgga gatat coaga tigacccagtic cc.cgagct Co 12O 

Ctgtc.cgc.ct ctgtgggcga tagggtcacc at cacctgca agtic cagtica gagt ctittta 18O 

gct agtggca accaaaataa ct acttggcc tigcaccaac agaalaccagg aaaagctic.cg 24 O 

aaaatgctga ttatttgggc atccact agg gtatctggag toccitt citcg cittct ctdga 3 OO 

to ciggtctg ggacggattt cactctgacc at cagoagtic ticago cqga agacitt.cgca 360 

act tatt act gt cagcagtic ct acagcc.gc cc.gtacacgt toggacaggg taccalaggtg 42O 

gagat caaac gitacg 435 

< 4 OOs 

SEO ID NO 54 
LENGTH: 435 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE; 

OTHER INFORMATION: Synthetic 
FEATURE; 

NAME/KEY: misc feature 
OTHER INFORMATION: polynucleotide encoding CDR-L3 derived from 
L3-2 clone 

SEQUENCE: 54 

gaatt cact a gtgattaatt cqc.cgccacc atggatt cac aggcc.caggit colt catgttg 60 

Ctgctgctat cqgitatctgg tacctgtgga gatat coaga tigacccagtic cc.cgagct Co 12O 

Ctgtc.cgc.ct ctgtgggcga tagggtcacc at cacctgca agtic cagtica gagt ctittta 18O 

gct agtggca accaaaataa ct acttggcc tigcaccaac agaalaccagg aaaagctic.cg 24 O 

aaaatgctga ttatttgggc atccact agg gtatctggag toccitt citcg cittct ctdga 3 OO 

to ciggtctg ggacggattt cactctgacc at cagoagtic ticago cqga agacitt.cgca 360 

act tatt act gtgggcagtic ct acagc.cgt cc.gct cacgt toggacaggg taccalaggtg 42O 

gagat caaac gitacg 435 

74 



US 9,394,367 B2 
75 

- Continued 

<21 Os SEQ ID NO 55 
&211s LENGTH: 435 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAMEAKEY: misc feature 
<223> OTHER INFORMATION: polynucleotide encoding CDR-L3 derived from 

L3-3 clone 

<4 OOs, SEQUENCE: 55 

gaatt cact a gtgattaatt cqc.cgccacc atggatt cac aggcc.caggit colt catgttg 60 

Ctgctgctat cqgitatctgg tacctgtgga gatat coaga tigacccagtic cc.cgagct Co 12O 

Ctgtc.cgc.ct ctgtgggcga tagggtcacc at cacctgca agtic cagtica gagt ctittta 18O 

gct agtggca accaaaataa ct acttggcc tigcaccaac agaalaccagg aaaagctic.cg 24 O 

aaaatgctga ttatttgggc atccact agg gtatctggag toccitt citcg cittct ctdga 3 OO 

to ciggtctg ggacggattt cactctgacc at cagoagtic ticago cqga agacitt.cgca 360 

act tatt act gtgcacagtic ctacago cat cogttct citt toggacaggg taccaaggtg 42O 

gagat caaac gitacg 435 

<21 Os SEQ ID NO 56 
&211s LENGTH: 435 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAMEAKEY: misc feature 
<223> OTHER INFORMATION: polynucleotide encoding CDR-L3 derived from 

L3 - 5 clone 

<4 OOs SEQUENCE: 56 

gaatt cact a gtgattaatt cqc.cgccacc atggatt cac aggcc.caggit colt catgttg 60 

Ctgctgctat cqgitatctgg tacctgtgga gatat coaga tigacccagtic cc.cgagct Co 12O 

Ctgtc.cgc.ct ctgtgggcga tagggtcacc at cacctgca agtic cagtica gagt ctittta 18O 

gct agtggca accaaaataa ct acttggcc tigcaccaac agaalaccagg aaaagctic.cg 24 O 

aaaatgctga ttatttgggc atccact agg gtatctggag toccitt citcg cittct ctdga 3 OO 

to ciggtctg ggacggattt cactctgacc at cagoagtic ticago cqga agacitt.cgca 360 

act tatt act gt cagcagtic ct acagcc.gc cc.gtttacgt toggacaggg taccalaggtg 42O 

gagat caaac gitacg 435 

<21 Os SEQ ID NO 57 
&211s LENGTH: 4170 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAMEAKEY: misc feature 
<223> OTHER INFORMATION: polynucleotide encoding c-Met protein 

<4 OOs, SEQUENCE: 57 

atgaaggcCC cc.gctgtgct tccacctggc at CCtcgtgc tic ctgtttac Cttggtgcag 60 

aggagcaatg gggagtgtaa agaggcact a gcaaagt ccg agatgaatgt gaatatgaag 12O 

tat cagott c ccaactt cac cqcggaaaca cc catccaga atgtcattct acatgagcat 18O 
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Wall 
65 

ASn 

Asp 

Pro 

Luell 

Ile 
145 

Arg 

Ser 

Glin 

Phe 
225 

Glu 

Wall 

Luell 

Wall 

Ala 
305 

Ile 

ASn 

Glin 

Ser 
385 

Thir 

Ser 

Glu 

Wall 

Arg 

Ile 

Ser 

Ser 
13 O 

Asn 

Arg 

Wall 

Arg 
210 

Phe 

Ala 

Phe 
290 

Met 

Wall 

His 

Glu 

Arg 

Ile 

Ser 

Thir 

Wall 

Asp 

Gly 

Glin 

Glin 
115 

Ser 

Ser 

Lell 

Ile 

His 
195 

Glu 

Ser 

Ile 

Asn 

Arg 

Ala 

Asn 

Glu 

Ala 
355 

Wall 

Ser 

Glu 

Pro 

Ile 
435 

Thir 

Thir 

Ser 

Wall 

Ser 

Asp 
18O 

Ala 

Thir 

Ile 

Luell 

Ile 
26 O 

Glin 

Glin 

Ala 

His 
34 O 

Arg 

Asp 

Thir 

Gly 

His 
42O 

Wall 

Cys 
85 

Glu 

Pro 

Glu 
1.65 

Wall 

Phe 

Luell 

Asn 

Thir 
245 

Luell 

Ile 

Ser 

Phe 

Asn 
3.25 

Arg 

Luell 

Phe 

Arg 
405 

Wall 

Glu 

SEO ID NO 59 
LENGTH: 
TYPE PRT 

ORGANISM: Artificial Sequence 
FEATURE; 

451 

81 

Tyr 
70 

Glin 

Wall 

Asp 

Asp 

Phe 
15 O 

Thir 

Luell 

Glu 

Asp 

Ser 
23 O 

Glu 

Glin 

Gly 

Pro 
31 O 

Asn 

Phe 

Asp 

Phe 

Ile 
390 

Phe 

Asn 

His 

Asp 

Arg 

His 

Arg 
135 

Pro 

Pro 

Ser 

Ala 
215 

Gly 

Ala 

Ala 

Pro 
295 

Ile 

Wall 

ASn 

Glu 

Met 
375 

Met 

Phe 

Thir 

Asp 

His 

Wall 
12O 

Phe 

Asp 

Asp 

Glu 

Asn 
2 OO 

Glin 

Lell 

Arg 

Ala 

Ser 
28O 

Asp 

Arg 

Arg 

Tyr 
360 

Gly 

Gly 

Glin 

Lell 

Lell 

4 4 O 

Glin 

Wall 

Ile 
105 

Wall 

Ile 

His 

Gly 

Phe 
185 

Asn 

Thir 

His 

Tyr 
265 

Lell 

Ser 

Thir 
345 

Arg 

Glin 

Asp 

Wall 

Lell 

425 

Asn 

Lell 

Phe 
90 

Phe 

Ser 

Asn 

Pro 

Phe 
17 O 

Arg 

Phe 

Phe 

Ser 

Lys 
25 O 

Wall 

Asn 

Ala 

Wall 

Lell 
33 O 

Lell 

Thir 

Phe 

Lell 

Wall 
41 O 

Asp 

Glin 

US 9,394,367 B2 

Ile 

Pro 

Ser 

Ala 

Phe 

Luell 
155 

Met 

Asp 

Ile 

His 

Tyr 
235 

Arg 

Ser 

Asp 

Glu 

Asn 
315 

Glin 

Luell 

Glu 

Ser 

Thir 
395 

Wall 

Ser 

Asn 

- Continued 

Ser 

His 

Lel 

Phe 
14 O 

His 

Phe 

Ser 

Thir 
22 O 

Met 

Ser 

Asp 

Pro 

Asp 

His 

Arg 

Phe 

Glu 

Ile 

Ser 

His 

Gly 

Cys 

Asn 

Glin 

Gly 
125 

Wall 

Ser 

Luell 

Phe 

Arg 

Glu 

Thir 

Pro 

Ile 
285 

Met 

Phe 

Phe 

Asn 

Thir 
365 

Wall 

Ala 

Arg 

Pro 

Gly 

His 

le 
110 

Ala 

Gly 

le 

Thir 

Pro 
190 

Tell 

le 

Met 

Gly 
27 O 

Tell 

Asp 

Phe 

Ser 
350 

Thir 

Tell 

ASn 

Ser 

Wall 
43 O 

Ser 

Thir 
95 

Glu 

Asn 

Ser 

Asp 
17s 

Ile 

Thir 

Ile 

Pro 

Lys 
255 

Ala 

Phe 

Arg 

Asn 

Gly 
335 

Ser 

Ala 

Lell 

Lell 

Gly 
415 

Ser 

Wall 

Ala 

Glu 

Wall 

Thir 

Wall 
16 O 

Glin 

Wall 

Arg 

Lell 
24 O 

Glu 

Glin 

Gly 

Ser 

Lys 

Pro 

Gly 

Lell 

Thir 

Gly 
4 OO 

Pro 

Pro 
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< 4 OOs 

Tyr 
1. 

Gly 

Pro 

Glu 

Ile 
65 

Luell 

Asp 

Thir 

Ala 

Gly 
145 

Ser 

Luell 

Gly 

Lys 
225 

Asp 

Trp 

Ser 

Ser 

Thir 
305 

Thir 

Ala 

Ser 

Thir 

Lell 

Pro 

Glu 
SO 

Thir 

Lell 

Lell 

Met 
13 O 

Thir 

Ile 

Thir 

Gly 

Tyr 
210 

Ile 

Pro 

Trp 

Gly 

Wall 
290 

Wall 

Pro 

Phe 

Wall 

Met 

37O 

Lell 

Gly 

Phe 
35 

Ile 

Ser 
115 

Asn 

Thir 

Ser 

Gly 

Lys 
195 

Thir 

Asp 

Ile 

Gly 
27s 

Pro 

Ala 

Ser 

Phe 

His 
355 

Gly 

SEQUENCE: 

Wall 

Cys 

Wall 

Luell 

Wall 

Lys 
1OO 

Glu 

Glin 

Pro 

Asn 
18O 

Thir 

Pro 

Luell 

Wall 

Glu 
26 O 

Ser 

Arg 

Luell 

Met 

34 O 

Asn 

Asn 

59 

Ile 
5 

Arg 

Glin 

Ser 

Phe 

Gly 
85 

Thir 

Ser 

His 

Lys 
1.65 

Ala 

Ala 

Tyr 
245 

Pro 

Thir 

Met 

Glin 

Glin 
3.25 

Luell 

Pro 

Glu 

83 

Thir 

His 

Gly 

Pro 
70 

Trp 

Arg 

Thir 

Phe 

Ser 
15 O 

Tyr 

Luell 

Thir 

Glin 

Asn 
23 O 

Glu 

Luell 

Ile 

Wall 

His 
31 O 

Glin 

Asp 

Wall 

Asn 

Gly 

Phe 

Gly 

Thir 
55 

ASn 

Asp 

Wall 

Met 

ASn 
135 

Thir 

Gly 

ASn 

Luell 

Thir 
215 

Arg 

Ile 

ASn 

Thir 

Ile 
295 

Arg 

Luell 

Gly 

Phe 

Wall 
375 

Glin 

Trp 
4 O 

Trp 

Ser 

Phe 

Lell 

Asn 
12O 

Met 

Phe 

Pro 

Ser 

Lys 
2 OO 

Ile 

Glu 

His 

Ile 

Gly 

Asn 

Ser 

Asn 

Ile 

Lys 
360 

Lell 

OTHER INFORMATION: Synthetic 
FEATURE; 

NAME/KEY: MISC FEATURE 
OTHER INFORMATION: PSI-IPT domain 

Thir 

Ala 

Gly 

Lell 
105 

Thir 

Ser 

Ser 

Met 

Gly 
185 

Ser 

Ser 

Thir 

Pro 

Wall 
265 

Wall 

Wall 

Asn 

Lell 

Lell 

345 

Pro 

Glu 

Ile 

His 

Glin 

Pro 

Phe 
90 

Gly 

Lell 

Ile 

Ala 
17 O 

Asn 

Wall 

Thir 

Ser 

Thir 
25 O 

Ser 

Gly 

His 

Ser 

Glin 
33 O 

Ser 

Phe 

Ile 

US 9,394,367 B2 

of c-Met 

Thir 

Ser 

Asp 

Glin 

Luell 

Arg 

Asn 

Ile 

Wall 
155 

Gly 

Ser 

Ser 

Glu 

Ile 
235 

Phe 

Glu 

Glu 
315 

Luell 

Glu 

- Continued 

Glin 

Ile 
60 

Glu 

Arg 

Glu 

Ile 
14 O 

Asp 

Gly 

Arg 

Asn 

Phe 
22 O 

Phe 

Ser 

Luell 

Asn 

Ala 

Ile 

Pro 

Tyr 

Gly 
38O 

Ile 

Gly 

Asn 

Ser 

Thir 
125 

Ser 

Pro 

Thir 

His 

Ser 

Ala 

Ser 

Phe 

Phe 

Luell 
285 

Gly 

Ile 

Luell 

Phe 

Pro 

365 

Asn 

Pro 

Tell 
3 O 

Wall 

Tell 

Gly 

ASn 

Cys 
110 

Wall 

ASn 

Wall 

Tell 

le 
190 

le 

Wall 

le 

Cys 
27 O 

ASn 

Arg 

Asp 
350 

Wall 

Asp 

Lell 
15 

Ser 

Arg 

Pro 

Thir 

Lys 
95 

Thir 

Gly 

Gly 

Ile 

Lell 
17s 

Ser 

Lell 

Arg 

Ser 
255 

Phe 

Ser 

Asn 

Thir 
335 

Lell 

Met 

Ile 

Asn 

Ala 

Ser 

Ala 

Arg 

Phe 

Lell 

Pro 

His 

Thir 
16 O 

Thir 

Ile 

Glu 

Lell 

Glu 
24 O 

Thir 

Ala 

Wall 

Phe 

Thir 
32O 

Ile 

Ile 

Asp 

84 



Pro 
385 

Glu 

Asp 

Ile 

Phe 

< 4 OOs 

Glu 

Asn 

Lell 

Ser 

Thir 
450 

Ala 

Ile 

Lell 

Ser 
435 

Gly 

Wall 

His 

Lys 

Thir 

SEQUENCE: 

Wal His Phe Asn 
1. 

His 

Thir 

Luell 
65 

Pro 

His 

Ala 

Asp 
145 

His 

Ser 

Gly 

Asp 

Luell 

225 

Wall 

Gly 

Ser 

Glu 
SO 

Lell 

Asn 

Gly 

Ala 
13 O 

Phe 

Asn 

Lell 

Wall 

Wall 
210 

Lell 

Ser 

Thir 

Lell 
35 

Gly 

Gly 

Met 

Pro 

Met 
115 

Arg 

Gly 

Glin 

Lell 

195 

Asn 

Glin 

Trp 

Arg 

Luell 

Asn 

Ile 

Ile 

Thir 
1OO 

Asn 

Luell 

Thir 

Thir 
18O 

Luell 

Thir 

Pro 

His 

Ile 
26 O 

Luell 
405 

Luell 

Wall 

SEO ID NO 60 
LENGTH: 
TYPE PRT 

ORGANISM: Artificial Sequence 
FEATURE; 

OTHER INFORMATION: Synthetic 
FEATURE; 

NAME/KEY: MISC FEATURE 
OTHER INFORMATION: TyrKc domain of c-Met 

313 

60 

Glu 
5 

Luell 

Arg 

Ile 

His 
85 

Wall 

Ala 

Gly 
1.65 

Glin 

Trp 

Phe 

Glu 

Pro 

245 

Ser 

85 

Gly 
390 

His 

Asn 

Luell 

Wall 

Asp 

Ile 

Met 

Luell 
70 

Gly 

Lys 

Luell 

Met 

Arg 
15 O 

Ala 

Lys 

Glu 

Asp 

Tyr 
23 O 

Lys 

Ala 

Glu 

Ser 

Ser 

Gly 

Ile 

ASn 

Thir 

Lys 
55 

Arg 

Asp 

Asp 

Ala 

Luell 
135 

Asp 

Phe 

Luell 

Ile 
215 

Ala 

Ile 

Wall 

Glu 

Glu 

Lys 
4 4 O 

Gly 

Asp 

Asp 
4 O 

Asp 

Ser 

Lell 

Lell 

Ser 
12O 

Asp 

Met 

Lell 

Thir 

Met 

2 OO 

Thir 

Pro 

Glu 

Phe 

Lell 

Ala 

Lell 
425 

Wall 

Arg 

Gly 
25 

Ile 

Phe 

Glu 

Arg 

Ile 
105 

Glu 

Pro 

Thir 
185 

Thir 

Wall 

Asp 

Met 

Ser 

265 

Wall 
41 O 

Asn 

Ile 

Gly 

Gly 

Ser 

Gly 

Asn 
90 

Gly 

Asp 

Wall 
17 O 

Pro 

Arg 
25 O 

Thir 

US 9,394,367 B2 

- Continued 

Val Gly 
395 

Lieu. Cys 

Ile Glu 

Wall Glin 

His Phe 

Lys Ile 

Glu Wall 

His Pro 
60 

Ser Pro 
7s 

Phe Ile 

Phe Gly 

Phe Wall 

Phe Thr 
14 O 

Lys Glu 
155 

Ser Asp 

Gly Ala 

Lieu. Luell 

22 O 

Leu Tyr 
235 

Pro Ser 

Phe Ile 

Asn 

Thir 

Trp 

Pro 
445 

Gly 

His 

Ser 
45 

Asn 

Luell 

Arg 

Luell 

His 
125 

Wall 

Met 

Wall 

Pro 

Glin 

Glu 

Phe 

Gly 

Lys 

Wall 

Lys 
43 O 

Asp 

Cys 
3 O 

Glin 

Wall 

Wall 

ASn 

Glin 
110 

Arg 

Ala 

Trp 
190 

Pro 

Gly 

Wall 

Ser 

Glu 
27 O 

Ser 

Pro 
415 

Glin 

Glin 

Wall 
15 

Ala 

Phe 

Lell 

Wall 

Glu 
95 

Wall 

Asp 

Wall 

Ser 

Lell 
17s 

Ser 

Arg 

Met 

Glu 
255 

His 

Cys 
4 OO 

Asn 

Ala 

Asn 

Wall 

Lell 

Ser 

Lell 

Thir 

Ala 

Lell 

Ala 

Wall 
16 O 

Glu 

Phe 

Pro 

Arg 

Lell 

24 O 

Lell 

86 



Wal His Wall 
27s 

Pro Ser Leu 
290 

Arg Pro Ala 
305 

Asn Ala Thr Tyr 

Lieu. Ser Ser Glu 

Ser Phe Trp Glu 

87 

295 

31 O 

<21 Os SEQ ID NO 61 
&211s LENGTH: 1332 
212s. TYPE : DNA 

US 9,394,367 B2 

Thir Ser 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAMEAKEY: misc feature 
<223> OTHER INFORMATION: polynicleotide encoding SEMA domain of c-Met 

<4 OOs SEQUENCE: 61 

ctacatgagc 

gacct tcaga 

Ccatgtcagg 

aacatggctic 

aacagaggga 

gaggttcact 

gtgagcgc.cc 

gtaggcaat a 

agaaggctaa 

gttttacctg 

aattittattt 

agaataatca 

gagtgtatt C 

Ctt Caggctg 

ctgaatgatg 

atggat.cgat 

atcgt caa.ca 

tgctittaata 

cgalacagagt 

gtcct cittaa 

acatcagagg 

gtgaattitt c 

aac caaaatg 

at Cacatttit 

aggttgctga 

actgcagcag 

tagttgtcga 

gcatatt ct c 

tgggagc.cala 

Ccatalaattic 

aggaaacgaa 

agttcagaga 

acttcttgac 

ggttctgttc 

to acagaaaa 

cg tatgtcag 

acatt cit titt 

Ctgcc atgtg 

aaaacaatgt 

ggacactitct 

ttaccacagc 

Catctatat C 

gtcqctt cat 

to ctggactic 

gC 

<21 Os SEQ ID NO 62 
&211s LENGTH: 1299 

212s. TYPE : DNA 

Ccttggtgcc 

gtacaagact 

caaagccaat 

Caccitact at 

acatgtctitt 

cc cacagata 

agtcc titt.ca 

tetct tattt c 

agatggttitt 

titott acco c 

ggtc.caaagg 

Catalaactict 

galgaaaaaag 

Caagcctggg 

cggggtgttc 

tgcatt.ccct 

gagatgtctic 

galgaaattica 

tttgcagcgc 

cacct t catt 

gCaggttgttg 

ccatc.ca.gtg 

actalactaca 

gggCCtgttgc 

tt at Caggag 

gatgat Caac 

CCCCaCaatc. 

galagagcc.ca 

totgtaaagg 

ccagat catc 

atgtttittga 

attaagtatg 

gaaactictag 

ggattgcatt 

agat coacala 

gcc.cagcttg 

gcacaaagca 

atcaaatatg 

cago atttitt 

to aggctgtg 

gttgactitat 

aaaggagacic 

gttt citcgat 

to tccagaag 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAMEAKEY: misc feature 
<223> OTHER INFORMATION: polynicleotide encoding PSI-IPT domain of c-Met 

- Continued 

285 

tt tatgttitt 

tggaac accc 

gtgtttggaa 

to attagctg 

at actgctga 

gccagtgtcC 

accogttcat 

cattgcatt c 

cggaccagtic 

to catgcctt 

atgct cagac 

cc tacatgga 

agaaggaagt 

ctagacaaat 

agccagattic 

tdaacgacitt 

acggacccala 

aa.gc.gc.gc.cg 

to atgggtca 

to accatagc 

Caggac catc 

tgattgttgga 

Val Asn. Wall Lys Cys Val Ala Pro Tyr 

Asp Asn Ala Asp Asp Glu Val Asp Thr 

aaatgaggaa 

agattgtttic 

agataa catc 

tggcagcgtc 

catacagt cq 

tgactgttgttg 

cal act tottt 

gataticagtg 

ctacattgat 

tgaaagcaac 

ttitt Cacaca 

aatgcct citg 

gtttaatata 

aggagc.ca.gc 

tgcc.galacca 

cittcaacaag 

tdatgagcac 

tgatgaat at 

attcagcgaa 

taatcttggg 

aa.cccCtcat 

gcatacatta 

60 

12O 

18O 

24 O 

3 OO 

360 

480 

54 O 

6 OO 

660 

84 O 

9 OO 

96.O 

102O 

108O 

114 O 

12 OO 

1260 

132O 

1332 

88 





acaagaggag 

Caagggagaa 

aaatgctggc 

tdagcigatct 

aacgtaaaat 

gaggtggaca 

CCCCaCCtta 

gactic ctaca 

accctaaagc 

to to tact tt 

cacgaccagc 

<21 Os SEQ ID NO 64 
&211s LENGTH: 24 
212s. TYPE : PRT 

91 

to ctgacgta 

accc.gaatac 

cgaaatgcgc 

Cattggggag 

gtatic cttct 

ct cottctgg 

US 9,394,367 B2 

aacacctittg 

tgcc cagacic 

coat cottt t 

cactatoticc 

ctgttgtcat 

gaga catca 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
223 OTHER INFORMATION: 

sequence 'EEPSQ' 

<4 OOs SEQUENCE: 64 

- Continued 

atataactgt 

ccittatatga 

ctgaactggit 

atgtgaacgc 

Cagaagataa 

ttacttgttg 

agtaatgcta 

gtc.ccggata 

tact tatgtg 

cgctgatgat 

synthetic polypeptide including core target 

Phe Ala Pro Glin Ile Glu Glu Pro Ser Glin Cys Pro Asp Cys Val Val 
1. 5 

Ser Ala Lieu. Gly Ala Lys Val Lieu. 

<21 Os SEQ ID NO 65 
&211s LENGTH: 11 
212s. TYPE : PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
223 OTHER INFORMATION: 

sequence 'EEPSQ' 

<4 OOs SEQUENCE: 65 

Cys Ser Pro Glin Ile Glu Glu Pro Ser Glin Cys 
1. 5 

<21 Os SEQ ID NO 66 
&211s LENGTH: 11 
212s. TYPE : PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
223 OTHER INFORMATION: 

sequence 'EEPSQ' 

<4 OOs SEQUENCE: 66 

Cys Pro Glin Ile Glu Glu Pro Ser Glin Ala Cys 
1. 5 

<21 Os SEQ ID NO 67 
&211s LENGTH: 11 
212s. TYPE : PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
223 OTHER INFORMATION: 

sequence 'EEPSQ' 

<4 OOs, SEQUENCE: 67 

15 

synthetic polypeptide including core target 

synthetic polypeptide including core target 

synthetic polypeptide including core target 

660 

84 O 

9 OO 

939 

92 



US 9,394,367 B2 
93 

- Continued 

Cys Glin Ile Glu Glu Pro Ser Glin Ala Pro Cys 
1. 5 1O 

<21 Os SEQ ID NO 68 
&211s LENGTH: 11 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: synthetic polypeptide including core target 

sequence 'EEPSQ' 

<4 OOs SEQUENCE: 68 

Cys Ile Glu Glu Pro Ser Glin Ala Pro Asp Cys 
1. 5 1O 

<21 Os SEQ ID NO 69 
&211s LENGTH: 11 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: synthetic polypeptide including core target 

sequence 'EEPSQ' 

<4 OOs SEQUENCE: 69 

Cys Glu Glu Pro Ser Glin Ala Pro Asp Ala Cys 
1. 5 1O 

<21 Os SEQ ID NO 70 
&211s LENGTH: 5 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: core polypeptide including E168D mutation 

<4 OOs, SEQUENCE: 7 O 

Glu Asp Pro Ser Glin 
1. 5 

<21 Os SEQ ID NO 71 
&211s LENGTH: 24 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: synthetic polypeptide including core target 

sequence 'EDPSQ' 

<4 OOs SEQUENCE: 71 

Phe Ser Pro Glin Ile Glu Asp Pro Ser Glin Cys Pro Asp Cys Val Val 
1. 5 1O 15 

Ser Ala Lieu. Gly Ala Lys Val Lieu. 
2O 

<21 Os SEQ ID NO 72 
&211s LENGTH: 11 

212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 

94 
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95 

- Continued 

22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: synthetic polypeptide including core target 

sequence 'EDPSQ' 

<4 OOs SEQUENCE: 72 

Cys Ser Pro Glin Ile Glu Asp Pro Ser Glin Cys 
1. 5 1O 

<21 Os SEQ ID NO 73 
&211s LENGTH: 11 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: synthetic polypeptide including core target 

sequence 'EDPSQ' 

<4 OOs, SEQUENCE: 73 

Cys Pro Glin Ile Glu Asp Pro Ser Glin Ala Cys 
1. 5 1O 

<21 Os SEQ ID NO 74 
&211s LENGTH: 11 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
&22 Os FEATURE; 
<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: synthetic polypeptide including core target 

sequence 'EDPSQ' 

<4 OOs SEQUENCE: 74 

Cys Glin Ile Glu Asp Pro Ser Glin Ala Pro Cys 
1. 5 1O 

<21 Os SEQ ID NO 75 
&211s LENGTH: 11 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: synthetic polypeptide including core target 

sequence 'EDPSQ' 

<4 OOs, SEQUENCE: 75 

Cys Ile Glu Asp Pro Ser Glin Ala Pro Asp Cys 
1. 5 1O 

<21 Os SEQ ID NO 76 
&211s LENGTH: 11 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: synthetic polypeptide including core target 

sequence 'EDPSQ' 

<4 OOs, SEQUENCE: 76 

Cys Glu Asp Pro Ser Glin Ala Pro Asp Ala Cys 
1. 5 1O 

96 
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- Continued 

<21 Os SEQ ID NO 77 
&211s LENGTH: 5 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: mutated epitope in SEMA domain 

<4 OOs, SEQUENCE: 77 

Ala Ala Ala Ala Ala 
1. 5 

<21 Os SEQ ID NO 78 
&211s LENGTH: 5 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: mutated epitope in SEMA domain 

<4 OOs, SEQUENCE: 78 

Ala Glu Pro Ser Glin 
1. 5 

<21 Os SEQ ID NO 79 
&211s LENGTH: 5 
212. TYPE PRT 
<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: mutated epitope in SEMA domain 

<4 OOs, SEQUENCE: 79 

Glu Ala Pro Ser Glin 
1. 5 

<21 Os SEQ ID NO 8O 
&211s LENGTH: 5 
212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: mutated epitope in SEMA domain 

<4 OOs SEQUENCE: 80 

Glu Glu Ala Ser Glin 
1. 5 

<21 Os SEQ ID NO 81 
&211s LENGTH: 5 

212s. TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Synthetic 
22 Os. FEATURE: 

<221s NAME/KEY: MISC FEATURE 
<223> OTHER INFORMATION: mutated epitope in SEMA domain 

<4 OOs SEQUENCE: 81 

Glu Glu Pro Ala Glin 

98 



< 4 OOs 

US 9,394,367 B2 
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- Continued 

SEO ID NO 82 
LENGTH: 5 
TYPE PRT 

ORGANISM: Artificial Sequence 
FEATURE; 

OTHER INFORMATION: Synthetic 
FEATURE; 

NAME/KEY: MISC FEATURE 
OTHER INFORMATION: mutated epitope in SEMA domain 

SEQUENCE: 82 

Glu Glu Pro Ser Ala 
1. 

< 4 OOs 

5 

SEO ID NO 83 
LENGTH: 117 
TYPE PRT 

ORGANISM: Artificial Sequence 
FEATURE; 

OTHER INFORMATION: Synthetic 
FEATURE; 

NAME/KEY: MISC FEATURE 
OTHER INFORMATION: Variable Region of Heavy Chain (VH) for 
huAoE4 6-H4 

SEQUENCE: 83 

Glu Val Glin Lieu Val Glu Ser Gly Gly Gly Lieu Val Glin Pro Gly Gly 
1. 5 1O 15 

Ser Lieu. Arg Lieu Ser Cys Ala Ala Ser Gly Phe Thr Phe Thr Asp Tyr 
2O 25 30 

Tyr Met Ser Trp Val Arg Glin Ala Pro Gly Lys Gly Lieu. Glu Trp Lieu. 
35 4 O 45 

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

Ser Wall Lys Gly Arg Phe Thir Ile Ser Arg Asp Asn. Ser Lys Asn Thr 
65 

Lieu. Tyr Lieu Gln Met Asn. Ser Lieu. Arg Ala Glu Asp Thir Ala Val Tyr 
85 90 95 

Tyr Cys Ala Arg Asp Asn Trp Phe Ala Tyr Trp Gly Glin Gly Thr Lieu. 
1OO 105 110 

Wall. Thir Wal Ser Ser 

< 4 OOs 

115 

SEO ID NO 84 
LENGTH: 114 
TYPE PRT 

ORGANISM: Artificial Sequence 
FEATURE; 

OTHER INFORMATION: Synthetic 
FEATURE; 

NAME/KEY: MISC FEATURE 
OTHER INFORMATION: Variable Region of Light Chain (VL) for 
huAoE4 6-H4 

SEQUENCE: 84 

Asp Ile Gln Met Thr Glin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1. 5 1O 15 

Asp Arg Val Thir Ile Thr Cys Llys Ser Ser Glin Ser Lieu. Lieu Ala Ser 
2O 25 3 O 

Gly Asn Glin Asn. Asn Tyr Lieu Ala Trp His Glin Glin Llys Pro Gly Lys 
35 4 O 45 

100 
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- Continued 

Ala Met Ile Ile 
55 

Pro Luell Ala Ser Thr 
SO 

Trp 
60 

Phe Thir Pro Ser Ser Ser 
65 

Arg Gly 
70 

Gly Ser Gly 

Ile Glin 
85 

Glu Phe Ala 
90 

Ser Ser Luell Pro Asp Thir 

Ala 
1OO 

Ser Tyr Ser Pro Leu. Thr Phe Gly Glin 
105 

Gly 

Lys Arg 

SEO ID NO 85 
LENGTH: 114 
TYPE PRT 

ORGANISM: Artificial Sequence 
FEATURE; 

OTHER INFORMATION: Synthetic 
FEATURE; 

NAME/KEY: MISC FEATURE 
OTHER INFORMATION: Variable Region of 

< 4 OOs SEQUENCE: 85 

Glin Ser Lieu. Ser Ala Asp Ile Gln Met Thr Ser Pro Ser 
1. 5 

Wall. Thir 
2O 

Ile Thr Ser Ser Glin Ser Lieu. 
25 

Asp Arg 

Glin 
35 

Ala 
4 O 

Gly Asn Asn. Asn Luell Trp. His Glin Gln Lys 
45 

Ala Met Ile Ile 
55 

Pro Lieu Ala Ser Thr Wall 
SO 

Trp Arg 
60 

Phe Thir 
7s 

Pro Ser Ser Ser Ser Phe 
65 

Arg Gly 
70 

Gly Gly Asp 

Ile Glin 
85 

Glu Phe Ala 
90 

Ser Ser Luell Pro Asp Thir 

Ser Ser Arg Pro Thir Phe Glin Thir Gly 
105 

Gly 

Arg 

What is claimed is: 
1. An antibody or antigen binding fragment thereof that 

specifically binds to an epitope in a SEMA domain of c-Met 
protein, wherein the epitope consists of SEQID NO: 3 or a 
portion of SEQ ID NO: 1 that includes SEQ ID NO: 3, 
wherein the antibody or antigen binding fragment thereof 
does not comprise the same complementarity determining 
regions (CDRs) as an antibody produced by hybridoma 
KCLRF-BP-OO2OO. 

2. The antibody or antigen binding fragment thereof of 
claim 1, wherein the antibody or antigen binding fragment 
thereof is a monoclonal antibody, bispecific antibody, multi 
specific antibody or antigen binding fragment selected from 
the group consisting of schv, (scFV)2, Fab, Fab', and F(ab')2. 

3. The antibody or antigen binding fragment thereof of 
claim 1, wherein the antibody or antigen binding fragment 
thereof specifically binds human c-Met protein. 

4. The antibody or antigen binding fragment thereof of 
claim 1, wherein the antibody or antigen binding fragment 
thereof is an antagonist of c-Met protein. 

45 

50 

55 

60 

Arg Val Ser 

Asp Phe Thr 

Tyr Tyr Cys 

Thr Llys Val 
110 

Light Chain 

Ser 

Tell 
3 O 

Pro 

Ser 

Thir 

Wall 
110 

Gly Val 

Thir 
8O 

Lell 

Glin 
95 

Glin 

Glu Ile 

(WL) for L3-1 

Wall 
15 

Gly 

Ala Ser 

Gly 

Wall Gly 

Thir 
8O 

Lell 

Glin 
95 

Glin 

Glu Ile 

5. The antibody or antigen binding fragment thereof of 
claim 1, wherein the antibody or antigen binding fragment 
thereof is synthetic or recombinant. 

6. A pharmaceutical composition comprising a therapeuti 
cally effective amount of the antibody or antigen binding 
fragment thereof of claim 1 and a pharmaceutically accept 
able carrier, diluent, or excipient. 

7. A method of treating a cancer characterized by c-Met 
expression in a human Subject, the method comprising 
administering to the human Subject the antibody or antigen 
binding fragment of claim 1, or a pharmaceutical composition 
comprising the antibody orantigenbinding fragment of claim 
1 and a pharmaceutically acceptable carrier, a diluent, or an 
excipient. 

8. The method of claim 7, wherein the cancer is lung 
cancer, gastrointestinal cancer, or glioblastoma. 

k k k k k 


