SUMMARY-QF-THEINVENTON

[006a] In a first aspect, the present invention refers to an isolated antibody

capable of binding at least one polypeptide selected from

¢« SEQ ID NO: 164,

¢ SEQ 1D NO: 165;

e SEQID NO: 123;

e amino acids 495-556 of HGF;

s amino acids 507-585 of HGF; and

¢ amino acids 506-728 of HGF,

wherein the antibody is capable of neutralizing binding of HGF to c-Met.

(006b] in a second aspect, the present invention refers to an isolated

antibody, wherein the antibody is capable of binding hepatocyte

growth factor (HGF), wherein the antibody is capable of neutralizing binding of HGF to

c-Met, and the antibody is selected from:

an antibody comprising a light chain comprising SEQ ID NOs: 60, 70, and 80,

- and a heavy chain comprising SEQ 1D NOs: 90, 100, and 110;

an antibody comprising a light chain comprising SEQ ID NOs: 61, 71, and 81,

. and a heavy chain comprising SEQ ID NOs: 91, 101, and 111;

an antibody comprising a light chain comprising SEQ 1D NOs: 62, 72, and 82,

and a heavy chain comprising SEQ ID NOs: 92, 102, and 112;




an antibody comprising a light chain comprising SEQ ID NOs: 63, 73, and 83,
and a heavy chain comprising SEQ 1D NOs: 93, 103, and 113;

an antibody comprising a light chain comprising SEQ D NOs: 64, 74, and 84,
and a heavy chain comprising SEQ ID NOs: 94, 104, and 114,

an antibody comprising a light chain comprising SEQ ID NOs: 65, 75, and 85,
and a heavy chain comprising SEQ ID NOs: 95, 103, and 115;

an antibody comprising a light chain comprising SEQ ID NOs: 66, 76, and 86,
and a heavy chain comprising SEQ ID NOs: 96, 106, and 116;

an antibody comprising a light chain comprising SEQ 1D NOs: 67, 77, and 87,
and a heavy chain comprising SEQ ID NOs: 97, 107, and 117;

an antibody comprising a light chain comprising SEQ ID NOs: 68, 78, and 88,
and a heavy chain comprising SEQ 1D NOs: 98, 108, and 118; and

an antibody comprising a fight chain comprising SEQ ID NOs: 69, 79, and 89,

and a heavy chain comprising SEQ 1D NOs: 99, 109, and 119.

[006¢] In a third aspect, the present invention refers to an isolated
antibody which is capable of neutralizing binding of HGF to c¢Met and
which competes for binding to HGF with at least one antibody selected from:

an antibody comprising a light chain comprising the amino acid sequence of SEQ
ID NO: 24 from residue 23 to residue 129 and a heavy chain comprising the amino acid

sequence of SEQ 1D NO: 25 from residue 20 to residue 141;
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an antibody comprising a light chain comprising the amino acid sequence of SEQ
ID NO: 26 from residue 21 to residue 133 and a heavy chain comprising the amino acid
sequence of SEQ ID NO: 27 from residue 20 to residue 137,

an antibody comprising a light chain comprising the amino acid sequence of SEQ
ID NO: 28 from residue 23 to residue 129 and a heavy chain comprising the amino acid
sequence of SEQ 1D NO: 29 from residue 20 to residue 139,

an antibody comprising a light chain comprising the amino acid sequence of SEQ
ID NO: 30 from residue 23 to residue 129 and a heavy chain comprising the amino acid
sequence of SEQ ID NO: 31 from residue 20 to residue 148;

an antibody comprising a light chain comprising the amino acid sequence of SEQ
ID NO: 32 from residue 23 to residue 129 and a heavy chain comprising the amino acid
sequence of SEQ iD NO: 33 from residue 20 to residue 138;

an antibody comprising a light chain comprising the amino acid sequence of SEQ
ID NO: 34 from residue 23 to residue 129 and a heavy chain comprising the amino acid
sequence of SEQ 1D NO: 35 from residue 20 to residue 144,

an antibody comprising a light chain comprising the amino acid sequence of SEQ
D NO: 36 from residue 21 to residue 133 and a heavy chain comprising the amino acid
sequence of SEQ ID NO: 37 from residue 20 to residue 142;

an antibody comprising a light chain comprising the amino acid sequence of SEQ
ID NO: 38 from residue 21 to residue 128 and a heavy chain comprising the amino acid

sequence of SEQ ID NO: 39 from residue 20 to residue 139;
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an antibody comprising a light chain comprising the amino acid sequence of SEQ
ID NO: 40 from residue 23 to residue 129 and a heavy chain comprising the amino acid
sequence of SEQ |D NO: 41 from residue 20 to residue 140; and

an antibody comprising a light chain comprising the amino acid sequence of SEQ
ID NO: 42 from residue 21 to residue 128 and a heavy chain comprising the amino acid

sequence of SEQ 1D NO: 43 from residue 20 to residue 139.
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[007] In certain embedimentsexamples, theinvention-providesdescribed herein is an

isolated polypeptide compdsing at isast oné complementarity determining

ragion (CDR) selected from CDR1a, CDR2a, and CDR3a

- wherein CDR1a comprisas the amino acid sequance abedefghijk
i mn o p g, whersin amino acid z is selected from lysine, argining, or
giutamine; amino acid b is seiected from sering or alanine; amino acid ¢ is
serine, amino acid d is glutamine; amino aci-ci gis se!gcted from saring,
glycine, or ésparﬁc acid; amino acid f is selected from valine or isoleucine or
és not present; amino acid g is selected from leucine or phenyiailanine or is not
present; aﬁn‘mo acid h is selected from p}?enyialanine ﬁr fyrosine or is not
present; amino acid | is serine or not present; amino éc_id i is sering or not
present; amino acid kis sefected frorn asparagine, threonine, or not present,
amino acid | is seiected from asparagme, tsol—'*uo:ne or valing; amino acnd m
is selacted from lysine, argxnme asparagine, of aSparﬁc acid; amina ac:d nis
seleciad rom asparaging o serine; amino acid o is selected from i:yrczsma,
| aspartic acid, trypiophan, or asparaging; amino acid-p is {eucins; and amino
acid q is selected from alanine, glycine, or asparaging;
wharein CDR2a campri_ses the amino acid seqx.;ance rstuvwx,
':whera'm amiho acid r is selected from ryptophan, alanine, valine, glutamic
. acid, or glycing; amino acid s is alanine, amino acid tis serine, amind acid u is

selectad from thraonine, serine, or asparfic acid; amino acid v'is selected from
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arginine or leucine; amino acid w is selected from glutamic acid, giufamine, or
alanine; and amino acid x Is selected from serine, asparagine, ot threonine;

wherein CDR3a comprises the amino acid sequenceyza' b’ ¢’ d'&'f
g’ i, wherein amino acid vy is selected from glutamine or leucine; amino acid z
is selected from glutamine, asparaging, or arginine; amino acid &' is salected
from tyrosine, histidine, alanine, or serine; amino acid b’ is selected from
phenylaianine, tyrosine, aspaitic acid, asparagine, or isoleucine; amino acid ¢’
is selected from serine, glycine, or asparaging; arhino acid d' is selecied from
profing, tyrosine, threonine, phenylalanine, aspartic acid, lsucine, or
tryptophan; aminc acid &' is proling; amino acid ' is proline or is not present;
amino acld g’ is trypi:ophan, tfeucine, proline, tyresing, or iscleucine; and
E amino acid I’ is threonine or asparagine; and

wherein the polypeptide, in association with an antibody heavy chain, is
capable of binding hepatocyte growth factor (HGF).

[008] In certain embodimentscxamples, thednventionprovidesthere is described an

isolated polypeplide comprising at least one complementarity determining

" region (CDR) salected from CDR1b, CDR2b, and CDR3b

wherein CDR1b comprises the amino acid sequence ab cd efg,

. whereain amino acid a is serine or is not present; amino acid b is selected from ‘-
-aspartic acid or glycine, or is not present; amino acid ¢ is s&lected from
.asparﬁc acid, glycine, sering, vaiiﬁ»:a, thraonine, or isoleucine: amino acidd is
.fyrcsirie;-émino acid e is selected from tyrosine or glycine; amino acid fis
se!ecteﬁ from iseleuéine, methionine, ar tryptophar;; andamino acid g is

_selected from histidine, asparagine, or sering;
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phenylalanine, or is not present; amino acid d' is givcine or is not presant;
armino acid ' is selected from tryptophan or tyrosine, or is not present; amino
acid f is aspartic acid or is not present; amino acid g’ fs selected from serine
or arginine, or is not present; amino acid i is serine or is not present; amino
acid I’ is selected from glycine or tyrosing, or is not presar}t; amino acid [’ is
selected from tyrosine, glutamic acid, or aspartic acid, or is not present; amino
acid k' is selected from tyrosine, phenyiaianine, or aspartic acid, or is not
presant; amino acid [' is selected from tyrosing, aspartic acid, histidine, or
tryptophan, or is nof present; amino acid m' is selected from tyrosine, giycine,
aspariic acid,. proiine, or serine, or is not present; amino acid n’ is selectad
from glycine, vaﬁng, tyrosine, or aspartic acid, or is not present; amino acid o’
is selected from leucine, alanine, glycine, or tyrosine, or is not present; amino
acid p' is selected from methioning, phenyigtanine, or tyrosine; amino acid ¢
is aspartic acid, and amine acid ¢ is selected from valing, tyrosine, isoleucing,
or profine; and

wherein the polypepfide, in association with an antibody light chain, is
capable of binding HGF.

[009] In certain embedimentsexamples, the-invention-previdesthere is described an

isolated specific binding agent, whersin the specific binding agent comprises:

{i) a first polypeptide comprising at least one complementarity
determining region (CDR) selected from CDR1a, CDR2a, and CDR3a |
wherein CDR1a comprises the amino acid sequanceabedef
‘ g‘h ik mnop q, wherein amino acid a is selected from lysine, argining, or

glutaming; amino acid b is sejected from serine or alaning; amino acid.c is



from glycine, valine, tyrosine, or aspartic acid, or is not present; arnino acid o'
is selacted from leucine, alanine, glycine, or tyrosine, or is not present; amino
acid p’ is selected from methiorine, phenylalanine, or tyros'ine; amino acid ¢
is aspartic acid, and amino acid ¢ is selected from valine, tyrosine, Esoieﬂcine,
or profine; and

wherein the second paiypapﬁdé‘ in association with an antibody
fight chain, is capable of binding ‘_HGF.

[010] In certain embodimentsexamples, the-invertionprovidesthere is described an

. isolated polypeptide comprising at least one amino acld sequence salected

from SEQ ID NO: 24, 26, 28, 30, 32, 34, 36, 38, 40, and 42.

[011] In certain embodimentsexamples, thetnvention-previdesthere is described an

- isolated polypeptide comprising at least ons amino acid seguences selectad

- from SEQ ID NO: 25, 27, 28, 31, 383, 35, 37, 39, 41, and 43.

[012] In certain embodimentsexamples, the-invention-providesthere is described an

isolated nucieic acid molscule comprising at izast ons nuclectide sequence

seiec’;ed from SEQ NG 1, 8,57, 8,11, 13, 15, 17, and 19,

[013] In certain embedimentsexamples, the-invention-provddesthere is described an

isolated nucleic acid molacule comprising at least one nucleolide sequence

‘selected from SEQ 1D NO: 2,4, 8, 8, 10, 12, 14, 16, 18, and 20.

[014] In certain embodimentsexamples, the-invention-previdesthere is described an

isolated nucleic acld molecule that encodes a polypeplide comprising at least
" one compiementarity determining region (CDR) selected from CDR 14,
‘CDR2a, and CDR3a |



phenyialanine, tyrosine, aspartic acid, asparagine, or isvleucing; amino acid ¢
is selscted from sering, glycine, or asparagine; amino acid 4’ is selected from
profing, fyrosing, threonine, phenylalanine, aspartic acid, leucine, or
fryptophan; amino acid €' is profine; aminc acid ' is proline or is not preéent;
amino acid g' is tryptophan, leucine, proling, tyrosine, or isoleucing, and
amino acid h' is threonine or asparagine; and

wherain the polypepiide, in association with an anfibody heavy chain, is
-capable of binding‘hepatocﬁe growth factor (HGF).

[015] In certain embedimentsexamples, the-invention-providesthere is described an

isolated nucleic-acid moleculs that encodes a polypeptide comprising at least
- ong complementarity determining region (CDR) selecied from CDR1b,

CDR2hb, and CDR3b

wherein CDR1b comprises the amino acid sequance a bocdef g,
wherein amino acid a Is serine oris not present; aminoacid b is se{éctéd from
. aspariic acid.or glycine, or is not present; aminc acid ¢ s seﬁect—ecj from
- aspartic-acid, glycine, sering, valing; threonine, or Eso!aucine# amino acid d is
tyrosine; aminc acid e is safected from tyrosine or glycine,; amino acidfis
- selected from isoleucine, methioning, or t:yptc:)phan;‘ and amino acid g is
" selected from histidine, asparagine, or serine;
wherein CDR2b comprises the amino acid sequencghijkimnopqgr

‘stuvwyx wherein amino acid h is salected from tryplophan, fyrosine, valine,

© - asparaging, or glutamic acid; amino acid | is selected from isoleucine,

phenylalanine, or vaiing; amino acid | is selected from asparagine, serine,

tryptophan, or fyrosine; amino acid k is sslectad from proline, setine, tyrosine,

L 12



selecied from tyrosine, glutam‘ic acid, or aspartic acid, or is not present; amino
acid k' is selectad from tyrosing, phenylalanine, or aspartic acid, or is not
presant; amino acid ' is selected from tyrosine, aspartic acid, histiding, or
iryptophan, or is not pésenf; armino acid m' is selected from fyrosine, glycing,
aspartic acid, proline, or serine, or is not present; amino acid n' is selected |
from glycing, valine, tyrosine, or aspartic acid, or is not present; amino acid ¢’
is selected from leucine, alaninge, ghycine, or tyrosine, or is not present; amino
. acid p’ is selacted from methionine, phenylataning, or tyrosing; amino acid ¢
. is aspariic acid, and amine acld ' is selected from valing, tyrosine, isoleucine,
or profing; and
wherain the polypepiide, in association with an antibody light chain, is

capable of binding RHGE. .

[016] In certain embodimentsexamples, the-invention-providesthere is described an

isolated call line that produces an antibody seiected from 1.24.1, 1.29.1,

1.60.1,1.81.3, 1.74.3, 1.75.1, 244, 2.42.1, 2.40.1, and 3.10.1.

[017] In certain embedimentsexamples, the-snvention-providesthere is described a method

of inhibiting binding of HGF to Met.comprising administering a specific binding

agent to HGF.

[018] In certain embedimentsexamples, the-invention-providesthere is described a
- polypepfide comprising af isast one amino acid sequence sslecied from SEQ

1D NO: 164 and 165.



[019] In certain embodimentsexamples, the-invention-providesthere is described a

polypeptide consisting essentially of at least one amino acid sequence

selected from SEQ ID NO: 164 and 165,

[020] In cerlain embedimentsexamples, the-invention-previdesthere is desgcribed a specific

binding agent which is capable of binding at laast one amino acid sequence

selected from SEQ ID NO: 164 and 182,

{021] In certain embodimentsexamples, the-invention-providesthere is described an

antibody or antigen binding domain which is capabie of binding at least one

aminic acid sequence selected from SEQ 1D NO: 164 and 185.

[022] In certain embodimentsexamples, theinvention-providesthere is described a method

of obtaining an antibody capable of binding hepatocyte growth factor (HGF)
comprising administering at sast one polypeplide selected from SEQ 1D NO:

164 and 165 to an animal and obtaining an antibody capable aof binding HGF

from the animal.

[023] In certain embodimentsexamples, the-invention-providesthere is described a method

of decreasing or preventing binding.of 2 specific binding agent fo hepatocyte
growth factor (HGF) by administering 2 polypepfide comprising at ieast one

amino acid sequence selected from SEG ID NO: 164 and 165.

[024] In certain embodimentsexamples, the-invention-providesthere is described a method

of decraasing or preventing binding of a spacific binding agent o hepatocyie
growih factor (HGF) by administering a polypeptide consisting of at lsast one

amino acid sequence selected from SEQ ID NO: 164 and 165.

18



[024a] in a fourth aspect, the present invention refers to a composition

comprising an antibody as defined above and a pharmaceutically acceptable carrier.

[024b] In a fifth aspect, the present invention refers to the antibody as
defined above and at least one chemotherapy agent for use in treating cancer in a

patient.

[024c] in a sixth aspect, the present invention refers to the antibody as

defined above and radiation therapy for use in freating cancer in a patient.

[024d] In a seventh aspect, the present invention refers to an in vitro
method of detecting the level of hepatocyte growth factor (HGF) in a sample, comprising

contacting the sample with the antibody as defined above.

[024e] in an eighth aspect, the present invention refers to a method of
obtaining an antibody as defined above capable of binding
hepatocyte growth factor (HGF) comprising administering at least one polypeptide
consisting of an amino acid sequence selected from

e SEQIDNO: 164,
s SEQID NO: 165;
e SEQIDNO: 123;
e amino acids 495-556 of HGF; and
» amino acids 507-585 of HGF
to a non-human animal and obtaining an antibody capable of binding HGF from the

animal.
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[0241] In a ninth aspect, the present invention refers io a host cell
comprising a first polynucleotide that encodes a light chain and a
second polynucieotide that encodes a heavy chain, wherein the light chain and the
heavy chain form an antibody that is capable of binding hepatocyte growth facter (HGF),
and the antibody is selected from:

an antibody comprising a light chain comprising SEQ D NOs: 60, 70, and 80,
and a heavy chain comprising SEQ 1D NOs: 90, 100, and 110;

an antibody comprising a light chain comprising SEQ iD NOs: 61, 71, and 81,
and a heavy chain comprising SEQ ID NOs: 91, 101, and 111;

an antibody comprising a light chain comprising SEQ D NOs: 62, 72, and 82,
and a heavy chain comprising SEQ 1D NOs: 92, 102, and 112;

an antibody comprising a light chain comprising SEQ ID NOs: 63, 73, and 83,
and a heavy chain comprising SEQ ID NOs: 93, 103, and 113;

an antibody comprising a light chain comprising SEQ ID NOs: 64, 74, and 84,
and a heavy chain comprising SEQ 1D NOs: 84, 104, and 114,

an antibody comprising a light chain comprising SEQ ID NOs: 65, 75, and 85,
and a heavy chain comprising SEQ ID NQOs: 85, 105, and 115;

an antibody comprising a light chain comprising SEQ 1D NOs: 66, 76, and 86,
and a heavy chain comprising SEQ 1D NOs: 96, 106, and 116,

an antibody comprising a light chain comprising SEQ 1D NOs: 67, 77, and 87,

and a heavy chain comprising SEQ 1D NCs: 87, 107, and 117;
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an antibody comprising a light chain comprising SEQ ID NOs: 68, 78, and 88,
and a heavy chain comprising SEQ 1D NOs: 98, 108, and 118; and
an antibody comprising a light chain comprising SEQ D NOs: 68, 79, and 89,

and a heavy chain comprising SEQ ID NOs: 89, 109, and 119.

[0244] in a tenth aspect, the present invention refers to a host cell
comprising a first polynucleotide that encodes a light chain and a
second poiynucleotide that encodes a heavy chain, wherein the light chain and the
heavy chain form an antibody that is capable of binding a human/mouse chimeric HGF
polypeptide,

wherein the chimeric polypeptide comprises a mouse HGF maolecule having
amino acids 506-728 of human HGF in place of the homologous mouse sequence,

wherein the antibody does not bind significantly to mouse HGF, and

wherein the antibody is capable of neutralizing binding of HGF to c-Met.

[024h] In an eleventh aspect, the present invention refers to a host cell
comprising a first polynucleotide that encodes a light chain and a
second polynucleotide that encodes a heavy chain, wherein the light chain and the
heavy chain form an antibody that is capablie of neufralizing binding of HGF to c-Met
and which competes for binding to HGF with at least one antibody selected from:

an antibody comprising a light chain comprising the amino acid sequence of SEQ
ID NO: 24 from residue 23 to residue 129 and a heavy chain comprising the amino acid

sequence of SEQ ID NO: 25 from residue 20 to residue 141;
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an antibody comprising a light chain comprising the amino acid sequence of SEQ
ID NO: 26 from residue 21 to residue 133 and a heavy chain comprising the amino acid
sequence of SEQ ID NO: 27 from residue 20 to residue 137;

an antibody comprising a light chain comprising the amino acid sequence of SEQ
ID NO: 28 from residue 23 to residue 129 and a heavy chain comprising the aminoc acid
sequence of SEQ ID NO: 29 from residue 20 to residue 139;

an antibody comprising a light chain comprising the amino acid sequence of SEQ
ID NQ: 30 from residue 23 to residue 129 and a heavy chain comprising the aminec acid
sequence of SEQ ID NO: 31 from residue 20 fo residue 148;

an antibody comprising a light chain comprising the amino acid sequence of SEQ
ID NO: 32 from residue 23 to residue 129 and a heavy chain comprising the amino acid
sequence of SEQ ID NO: 33 from residue 20 to residue 139;

an antibody comprising a light chain comprising the amino acid sequence of SEQ
ID NO: 34 from residue 23 to residue 129 and a heavy chain comprising the amino acid
sequence of SEQ ID NO: 35 from residue 20 to residue 144;

an antibody comprising a light chain comprising the amino acid sequence of SEQ
ID NO: 36 from residue 21 to residue 133 and a heavy chain comprising the amino acid
sequence of SEQ ID NO: 37 from residue 20 to residue 142;

an antibody comprising a light chain comprising the amino acid sequence of SEQ
ID NO: 38 from residue 21 to residue 128 and a heavy chain comprising the amino acid

sequence of SEQ ID NO: 39 from residue 20 to residue 139;
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an antibody comprising a light chain comprising the amino acid sequence of SEQ
1D NO: 40 from residue 23 to residue 129 and a heavy chain comprising the amino acid
sequence of SEQ 1D NO: 41 from residue 20 to residue 140; and

an antibody comprising a light chain comprising the amino acid sequence of SEQ
ID NO: 42 from residue 21 to residue 128 and a heavy chain comprising the amino acid

sequence of SEQ 1D NO: 43 from residue 20 to residue 139.

[024i] in a twelfth aspect, the present invention refers to a method of
producing an antibody that is capable of binding hepatocyte growth
factor (HGF), comprising expressing a first polynucleotide and a second polynucleotide
in an isolated host cell, wherein the first polynuclectide encodes a light chain and the
second polynucleotide encodes a heavy chain, wherein the light chain and heavy chain

form an antibody as defined above.
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[025] Other embedimentsexamples of this invention will be readily apparent

from the disclosure provided herewith.

BRIEF DESCRIPTION OF THE FIGURES

i026] Figure 1A shows a dendrogram of kappa fight chains of
certain antibodies to HGF showing their germ fne relationships. Germ line
‘.gene identifications are indicated to the right of the antibody designation.
F;rgure 1B shows an amino acid séqueﬁc:e alignment of kap.pa light chain
. variable regions of certain antibodies to HGF. Germ line gene identifications
are indicated at the Iaﬁ. “The CDR regions are indicated as bold lines above

the alignad sequences.

627} Figure 2A shows a dendrogram of gamma heavy chains
of 'céﬁé'iﬁ-é{rdlziﬂbc—)dias to HGF showing their germ fine relationships. Gem iine
gene identifications are indicated fo the right of the antibody designation.
‘Figure 2B shows an amino acid sequeance alignment 6? gamma heavy chain

. variable regions of certain anfibodies to HGF. Gemm iine gens identifications

are indicated at the left. The CDR regions are indicated as boid iines above

the alignad sequances.

o fo2g] Figure 3 shows DNA sequences encoding variable
ragions from both the fight and the heavy chains of certain antibodies fo HGF.
Antibody name, gsrm line designation, and sequencs 1D are indicated for

sach ssquence, The natural signal peptide sequence is underfined. The
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