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wd @d3kPAFOCYTE GROWTH FACTOR [001] This applicatiorpetiis dieo 15936
benefit of U.S. Provisional Application No. 60/488,681, filed July 18,
2003, which is incorporated herein by reference for any purpose. FIELD
OF THE INVENTION [002] The present invention relates to specific
binding agents that bind to hepatocyte growth factor (HGF).
Com BRI OIE) CnBthEHH 6f AGENTH J SaHERATOSiNdiks GROWEH ddsGTIOR
the treatment of various disorders, such as certain types of cancer,
including[@@]not limitethis agglldatimnock bmsl therbatoddigiof dafigRamdisional
are also described. BACKGROUND OF THE INVENTION [003]
Hefgatlicuteo G NuvtBF48808 G thdsihdén 2063 ifidu disia ipotepo raitabberein
for hepatocytes. HGF was also identified as a secretory protein of
fibbgytiakissawd $onaot pogsete that induces motility of epithelial cells.
HGF is also referred to in the literature as Scatter Factor (SF). [004] HGF
is if j [gric polypeptide produced predominantly by
mfgg#c %ﬁﬁinﬁ@gﬁ as a ligand for the Met receptor tyrosine
kinase (Met). The human Met receptor is also known as "c-met."
Signalingl@§t3Ligh the MEgrpeassot ijyssitiendalaestiesrgasiclising agents
pathway has been shown to lead to an array of cellular responses,
indhak i hepatarie @oveEatur iARsiGoStRERRsErRAgS of
stimulation of cell movement through a matrix (invasion), and branching
marskbigng siaid s WO eEiiwIe1 20d MEEHsTe0 HaR0180BEe RS, YREOUS
Met-HGF signaling pathway (Met-HGF) plays a role in, e.g., neural ,
indlisasietnaudyanaeiion YWermaheanrg), Hirdistierndd nablipited to, solid
invasion, morphologic differentiation, and normal embryological
delipinend emripiofiforirtiss MGieR ALS Wé%sﬂéﬁ%‘air may also
play a role-in human cancers. Aberrant Met-HGF signaling has been
shown to be involved in tumorigenesis, particularly in the development of
the invasive and metastatic phenotypes. Certain pathogens, such as
malaria, I f it aberrant Met-HGF signaling. See
C%ﬁ%&gg‘ifimﬁ%%w%ﬁ%%g (Oct. 12, 2003), the contents
of which are hereby incorporated by reference for any purpose. [005]
Further, Q@] groups héepatepptte thatiHE mai-HE&) hasobean identified as a
angiogenesis and in angiogenesis-mediated disease, such as
praiseeativeiidigde fiorrbtpatatite sor tGEvlasddge deatibad See eapretory
Grant, U.S. etal., Proc. Nat. Acad. Sci. U.S.A. 90(5) 1937-41 (1993);
Bupsnigio et floblaSt eBid lsridetB e Eeie4hai oo ad ontddityn ofetpithelial
Cell, 67:901-908 (1991); Canon et al., Br. J. Ophthalmol. 84(7):732-5
(2GR HAG Friay seoefdapd toie theylitatsie arspisghenect oS ath.
Tumors can arise when normal regulatory mechanisms fail to maintain a

balance ﬁen prolifeatiop g?ﬁ@@gﬂ?ﬂﬁﬁf%@%ﬁ%@%gﬁg

in excess numbers. HGF can ef proliferation and ap is,

?neaB?Sggé%B %FQ&O%%%@?%?H@&%&P&@%W%E IRABRINCHIANG for the

ny physiofogical processes, in ce instances, it may be useful to

ha L aght EXATRISe A GERAIR K
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tyP&SREEANERIn&ling through the Met receptor tyrosine kinase-HGF (Met-HGF)
pathway has been shown to lead to an array of cellular responses, including,

but not limited to proliferation (mitosis), scattering (motility), stimulation of cell

movement through a matrix (invasion), and branching morphogenesis. /n



SUMMARY OF INVENTION [007] In one aspect, there is provided an -
WEANe® IR peptide comprising at least one complementarity &EMTAIP{018936

region (CDR) selected from CDR1 a, CDR2a, and CDR3a wherein '

CDR1a comprises the amino acid sequenceabcdefgh iikimnop

g, wherein amino acid a is selected from lysine, arginine, or glutamine;

amino acid b is selected from serine or alanine; amino acid c is serine,

amino acjs! fONGEMETE sRINNY IR FRIECEH) ERIVsSPHNS indb/E Nfeural

or aspartic acid; amino acid f is selected from valine or isoleucine or is not

present; achintoacidey iegelectinh froonie e m@raphenylsdaisingorts, tasion,

present; amino acid h is selected from phenylalanine or tyrosine or is not

present; BRIPRPIRGE fidesanilia ABH prevaheraininle den Jayaiepmesr Hot
t; ' igKki lected f ine, th ine, t
orosent, S 9 SERAR 1o N A BT BaMguman

amino acid i SAlEAte QTP 0B AHEINAE +3SNARAIAT0 A3R0RS in

- acid; amino acid n Is ‘selected from asparagine or serine; amino acid o IS
selected B EASINE pASRIENY ACiEe HYRIRPARM of ASNAFagne AN astatic
acid p is leucine; and amino acid q is selected from alanine, glycine, or
asparagipkenehgresn CBRRPopethvgrisesuttescamialerciteseqlienbeandaund to
w X, wherein amino acid r is selected from try&;grphan, alanine, valine,

gluyamic?éﬁﬁ‘af,t BP%W&WPEWO%@_@QS ﬁ?&n ,Qé‘?rﬁh%['a}ﬁﬁﬂt M?%e?ﬂ?@
amino aciisSelecisg iom SARIE, SEnc, OF SPAKIRAGS, RS oreq

acid v is Selette arginine’odr leucine; amino acid w IS selec
from glutaimigaeichobHaRy pRnIslanine; and amino acid x is selected
from serine, asparagine, or threonine; wherein CDR3a comprises the

aming acd seauepce y 2 i) S St NSISRATES AGEHG may pley 2

selected from glutamine or leucine; amirio acid z Is selected from
glutamingyasparaaigen&sissatinengiRiBReBRIGnadiste l@etRE & Qlich as
tyrosine, histidine, alanine, or serine; amino acid b' is selected from -
phenylalarififerative sinbelissdinieaibid cspradgidiegenésaiencifesaadndsrant,
acid c' is selected from serine, glycine, or as aragine' amino acid d' is

selected ASirPbRORREOR NdrfisatnRsbitl Ao ARy A AL (23 akRuseRino et

leucine, of tryRIgphaLY ?Wﬂgﬂﬁ?@%ﬁ??ﬁ ﬂ%’;i%n‘?@s‘gﬁ% %ﬂﬂ.f G2P8HI8 608

is not present; amino acid ryptophan, feucine, proline, tyrosine, or
isoleucingrgansl aBlpR acid B tspRRNRAT ARPAIAAIBRL60E) WhEE NP aIso
polypeptide, in association with an antibody heavy chain, is capable of -
-binding hetpatoeytcgapaptotctopiblisdmmaad ovhdeaih. tHepotgpepiiakise when
comprises at least one amino acid sequence selected from SEQ ID NO: -

24, 26, 280rze| BguRdoranahanaalty meintgin adhatancEb ety epn preliferation
79, 80, 81, 82, 83, 84, 85, 86,87, 88, and 89. OOSéIn another asﬁgg’can

there is AV RRIPIRT R SHERAALRAIE AHCHMMRIR RIHESE TR Re
| _ e _ f
Ry S BASIERING SRR SRR e Biddkal context.
bcdefqg, i i idai is, not t; amir id
R S il vl oot R g sl T o
is selecteq from ASRALIG AR @NEDG: SEUBE 4aHN% HYGORIBRles that can

isoleucine; amino acid d is tyrosine; amino acid e is selected from -~
tyrosine egquiyedes SEMnY. i &iarRgle GRSk HAMINSRletiNSucRIBIRIBS may
or tryptophan; and amino acid g is selected from histidine, asparagine, or -
serine; be useful for treating a variety of different types of cancer.
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4 WO 2005/017107 PCT/US2004/018936 wherein CDR2b comprises the
amino acid sequence hijkImnopqgrstuvwx, wherein amino acid h
is selected from tryptophan, tyrosine, valine, asparagine, or glutamic acid;
i i L rom isoleucine, phenylalanine, or valine; amino
qu@gggcmééparagine, serine, tryptophan, or tyrosine; amino
acid k is selected from proline, serine, tyrosine, or histidine; amino acid |
[0G]selectedhreraspgsirdbiite, iscphoyided spaitiRlaicid palyheptided carprising
selected from serine or glycine; amino acid n is selected from glycine or
at leashoperdomotgmssdaritudeteravidingisegitriédrnelseed frameohl a,
aspartic acid, serine, isoleucine, or asparagine; amino acid p is selected
CDiria, tansbid&38oleucine, or lysine; amino acid q is selected from
asparagine or tyrosine; amino acid r is selected from tyrosine or histidine;
amino geid &l satnsierd P AR LATRG B0 SRIMRAU D ¢ f g h
selected from glutamine, aspartic acid, or proline; amino acid u is
i j REISRISAITeTYIYWRErh SEMt HRINQAIGYIERIICRGH lThe, arginine, or
phenylalanine, valine, or leucine; amino acid w is selected from glutamine
gluSIPIBE aANARRIND BGY Xdfe REIPGIBFTORSY HPRIBNARINSMINEIRIN ¢ is
CDR3b comprises the amino acid sequencey za'b'c'd e'f g h'i'jk'I'
serfRe) Sniing’ oy e gmiamardd winisslesird Bom gbiita A¢th serine,
aspartic acid, serine, or glycine, or is not present; amino acid z is selected
giy&’iﬂ@, '8#‘@'&5‘@@#@@_6?&!;3 Qﬁ%@%&?&“ﬁé@@lé&%@'ﬁ@nﬁ%ﬁ% eF igb{!@lﬂén@! or
IS not present; amino acid a' is selected from glutamic acid, tyrosine, or
is Hgﬂﬁifé%e?ﬁ;i%ﬁﬁﬁ@rﬁér@ i3reiecsifoi ralemechipRkieraiafine or is not
asparagine, glycine, histidine, tyrosine, or tryptophan, or is not present;
pre@BHRO aAGISLC d8igele fie ddTanted GHORE PRI MR agidsiBngs not
glycine, or 5 phenylalanine, or is not present; amino acid d' is glycine or is
preRehPreshio aBINP RCKEANS oflefeEaBhIYRIRIRIABM T TeSRRINY i not
not present; amino acid f'is aspartic acid or is not present; amino acid g' is
preSRiSCtathiFMERIIRGs WeAEa B e th IS SIPARIGRENEHREYAMACEr hds peesent;
or is not present; amino acid i' is selected from glycine or tyrosine, or is
amiiy BR8aNS 3EMRARLIAMSaSEIREGHE ABDRIRIRE (WA, 3fein8racid m
aspartic acid, or is not present; amino acid k' is selected from tyrosine,
is dehetdalapinenRirRsnadinineidaopisatphdreparbaMinecrReidisselsetedis
from tyrosine, aspartic acid, histidine, or tryptophan, or is not present;
selabP sl BsarsifsiedTommifgoaintalyeiaeo aspatbeaddnoirOne,
serine, or is not present; amino acid n' is selected from glycine, valine,
asgiﬁfﬁéi@%éd%rt@ﬁﬁl@’éi@aﬁlﬁi@r‘ﬁéﬁé?@bm%%ir%nmﬁidsofeiﬁ:ﬁ%?@ﬁé HRitho
leucine, alanine, glycine, or tyrosine, or is not present; amino acid p'is
acigejastesi&aBrmetnianite ehapylalaninespaigesiae; amino acid g is
aspartic acid, and amino acid r' is selected from valine, tyrosine,
isoleucing, or proline; and wherein the polypeptide, in association with an
ativod TR a3 PP GP e RETTHE B CE NGt depet
there is provided an isolated. specific binding ,agent, wherein the specific .
WhgE R EEh IR 5 B BB B NRE Lo BAAING sl Gtamic
,%ompl mentarity. deterginin%(g%sel cted from CDR1la, ., .
ACIHORIF A EDRSATedh B8 hE S7ING AW L ARALL'S

abcdef . . . . . NP
selec?ed ?rom threonine, serine, or aspartic acid; amino acid v is selected from



ghijklrnnopq, wherein amino acid a is selected from lysine, arginine,
or glutamine; amino acid b is selected from serine or alanine; amino acid
cis 6 WO 2005/017107 PCT/US2004/018936 serine, amino acid d is
glutamine; amino acid e is selected from serine, glycine, or aspartic acid;
argiinm P adRIEIRES U 3Rk Walknssd dtsslelie edbrtamisopitb selataanimgo or
acid g is selected from leucine or phenylalanine or js not present; amino
alagpRy ANd aEBREGH &S PRERALEATRE B §rBSRAEAANE 5 HPE8EIR: amino
acid i is serine or not present; amino acid j is serine or not present; amino
acid k izgeteictéeDiiSm expariagindetiareionirsidosemignesgma dmnd azid I’
is selected from asparagine, isoleucine, or valine; amino acid m is _
h', yd\etqly IrBiRPASie Y aifgipfiRe el fEralg ple lasriRs paiit|eusdng: ARG &G 7 s
is, selected from asparagine or seriner; amino acid o is eIec.tedEfJo
A oS E AHSEBRn T o7 AL G oA R0 St PriSTRbifiem
tyrd3b aPNGi-RCIS ShiRe P ethiomnARNRe YEIRE RIAPRBIAYAEny atanine,

wherein CDR2a comprises the amino acid sequencerstuvw X,
tyrodinerel3punip Gaarid 495 ralaete b spistRP RRRinalabiae s v aliRe @ HEm
acid, or glycine; amino acid s is alanine, amino acid t is serine, amino acid
serings gigtimtedbir@sptnagoEnansiednacidr dispartEantit dmimopadidey iyrosine,
selected from arginine or leucine; amino acid w is selected from glutamic
thregiimeg |l phantatnea asprsiarRridmiggcingd Riistoeiesianiremiseripdd e’ is
asparagine, or threonine; wherein CDR3a comprises the amino acid )
Prollagy KR §ILT 1 & UNE ¢ ¢ ROVIETENT ARG 8ER1S 18 K¥RiCREG SR EINe,
lutamine. or leucipe; ami cid z is sele from gl ' .
pro g P R R S TSRS B e o
alanine, or serine; amino acid b' is selected from phenylalanine, tyrosine,

asparti® BTt PYReP iasHlARSAEZHANI Y R RMDedYeReayomin. is
e alveire - amino acid d s selected f X |

corR Sl P S T B AR BRI Gl F WG SE05 aE R ertide

con%ﬁéé%?%%(%%%ﬁgrls%faeséwéxe@ea@@feafﬁm agieh §ONRIPHR D6, 28,

amino acid f'is proline or is not present; amino acid g' is tryptophan,
30, lepicing prodmesdysing, of, ispleucing; andzeminoagidd)'ds thre@ing0i4,
asparagine; and wherein the first polypeptide, in association with an
85, 8atiBodgeheadygachain, is capable of binding hepatocyte growth factor
(HGF); and (H) a second polypeptide comprising at least one
[0oSLMPlEMERLRALY a@s&&mmﬂgegegmo@%mﬁ@@%w@p@@%%pnsmg at
DR2b, or CDR3b wherein CDR1 b comprises the amino acid sequence
leadl bre EenfrdembiRERIy @minaifiolsl rRdSoREITIR S0 rRSArTIRNE) Cartb,
b is selected from aspartic acid or glycine, or is not present; amino acid ¢
andi€B#t8bted from aspartic acid, glycine, serine, valine, threonine, or
isoleucine; amino acid d is tyrosine; amino acid e is selected from
tyrosingR&ghiciopramiberasidddstaelemnebiTamy iselpleine. Ansthionines g,
or tryptophan; and amino acid g is selected from histidine, asparagine, or
wheselinemiheegin GOR2brtemparizesdtheareng atithseqtidncas sglsdten Hram
pgrstuvwx, wherein amino acid h is selected from tryptophan,
aspgyiissied orgivenaspafamhereragiuainie a6id; ainmpricatad fMesermadt acid,
from isoleucine, phenylalanine, or valine; amino acid j is selected from
9lycing, Seiife VALK RSP ARIT UG PGSR AHE 4Rt W ISERICERRPRGIA ©
is erlggpe% %zeorrlg efy%rs(t)nsén%’r glycine; amino acid f is selected from isoleucine,
methionine, or tryptophan; and amino acid g is selected from histidine, asparagine, or

serineg;



or histidine; amino acid | is selected from asparagine, serine, or aspartic
wa@cms/amiap acid m is selected from serine or glycine; amino &ciw/ngs064/018936
selected from glycine or serine, or is not present; amino acid o is selected
from glycine, threonine, aspartic acid, serine, isoleucine, or asparagine;
amino acid p is selected from threonine, isoleucine, or lysine; amino acid
g is selected from 8 WO 2005/017107 PCT/US2004/018936 asparagine
or tyrosinehansinoCdeiRRbisaripdted tionaminsineidseigtidin hanjikdmddo p g r
s is selected from alanine or asparagine; amino acid t is selected from
gludriney xspdrtitecainigpacing; lasiecieitiwis tofelapbdnitylgsine, valine,
or serine; amino acid v is selected from phenylalanine, valine, or leucine;
anmiapateigivejos gletastidracidy rmindracist iysiseleatetidroimo sl gire,
selected from glycine or serine; wherein CDR3b comprises the amino acid
segbenyialaninshoc valimef apning adid'ns' selgied irpmhasparagine swithe,
y is selected from glutamic acid, aspartic acid, serine, or glycine, or is not
prdsginEimmoatjtosine seeittedfidrk leseiecteframpedineasgsng, tyrosine,
acid, histidine, praline, or glycine, or is not present; amino acid a' is
selectestiors; gloinniscaditis setesites] bofewsperagiensepresamagpanic acid;
acid b' is selected from leucine, asparagine, glycine, histidine, tyrosine, or
trypropiaaciot is iscigiectethffemiswingior glichsceminhamidmyisiselected from
serine, glutamic acid, tyrosine, glycine, or phenylalanine, or is not
pregigninamirserical df is ghidiessink aotipeca@dto insielected o glycine,
selected from tryptophan or tyrosine, or is not present; amino acid f'is
aspareicrioil esfmnis priskaerianivolaviding iosakieagirsmasifieasid p is
arginine, or is not present; amino acid h' is serine or is not present; amino
acigieldsted dsmdthmoninsiiselereinesine sing ramiresid aisiselasieq from
is selected from tyrosine, glutamic acid, or aspartic acid, or is not present;
amispasaiiine irdplestad fromneg anitheipseiagisdiine brasihees hlstidie:
is not present; amino acid I' is selected from tyrosine, aspartic acid,
hisBomie eeidgitopelantast iprvaRRiseRr asniseainenaniireaeidd Boplected
tyrosine, glycine, aspartic acid, proline, or serine, or is not present; amino
acitiomigkdnspiog. R ERARIGIRcIHe OUAABI &/ ING, Bpiddpifrelestediryn lysine
not present; amino acid o' is selected from leucine, alanine, glycine, or
tyréSineripeiRRvpprReet asfirrieddresrherdalaniem Yalitfopmigucine;
phenylalanine, or tyrosine; amino acid q' is aspartic acid, and amino acid
r igiRe Reidrore\Rlpetag el idaming %ﬁw iAad AminmarshiR
. second polypeptide, in-association with an antibody light chain, is capable
of SRERG BlyGIPR RSiIRIABSpecific binding agent comprises at least
one amino acid sequence selected from SEQ ID NO: 24, 26, 28, 30, 32, =~
24, 36, 3WhRIEIPCRNSY commressheamiagcisaglssgy 78 b d' e f
74,75,76, 77,78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88,89, 90,91, 92,
03B 6364’ g7 o8’ Do TooVhEsIIMRInGSCithy 19 86leried T whatamic
109, 110, 111, 112, 113, 114, 115, 116, 117, 118, and 119. [010] In
ancifish A8PBRICIABIS REPRSIGEGNRINGI9IE POlypESEI GoRRIGR &1
least one amino acid sequence selected from SEQ ID NO: 24,26, 28, 30,
32,954ed6d omipuGiRe4 S BMICAUH o R REEAD BEIHURI WG RABHCA P
isolated polypeptide comprising at least one amino acid sec‘uence

sel6leleoPh S mol ipsasentysminogsid e’ isalscted faynglutayig geid,

tyrosine, or leucine, or is not present; amino acid b’ is selected from leucine,
asparagine, glycine, histidine, tyrosine, or tryptophan, or is not present; amino

acid ¢’ is selected from arginine, serine, glutamic acid, tyrosine, glycine, or



[012] In another aspect, there is provided an isolated nucleic acid
molecule comprising at least one nucleotide sequence selected from
SEQIDNO:1,3,5,7,9, 11, 13, 15, 17, and 19. [013] In another aspect,
there is provided an isolated nucleic acid molecule comprising at least
phesmdaiagiestids seqitneeesericiemironrsidd itendyonNe &, 5 N, Reesent:
16, 18, and 20. [014] In another aspect, there is provided an isolated )
aminRRfcheidhaEGiRd tramdnsiapd anpBRAYERHHE cBhip Mghg eseak R
.complementarity determining region (CDR) selected from CDR1a, .
aci¢ HreasaAH e BRALT PN rRIRIEDR BT RfideS tiseS&iRfFigA M serine
sequenceabcdefghijk Imnopq,wherein amino acid a is selected
OF HGRINRIY, ErHriri eSPEluBMNR 25iiko EcRPENS 98IISRAY RERILRkIR0
_alanine; amino acid c is serine, amino acid d is glutamine; amino acid e is,
aciddieisisIRGHR L AR, YKt C5riuRing: L&t BRmIeRsat ierakecasd I is
from valine or isoleucine or _is not present; aming acid g is selected from,
selpgieth MR RfasieaRic 3, RedsRarimrfih b R ROLAKSERtBRINC
_phenylalanine or tyrosine or is not_present, amino acid i is serine or not
acid &< 4358 1RHB LM LBTR oA"Y IRIEEREA AN ASRAGE i€lie Qedp NOt
from asparagine, threonine, or not present; amino acid | is selected from
Pre38Bhy AHEOIRAELLITS, 87 GEIFR. O R RSDadiGeRcforDISisiBe: or
arginine, asparagine, or aspartic acid, amino acid n is, selected from .
tryRiophRYifL k?r%%%iﬂ@?%%néfa&?&? 879 Mels SR RoHRY FoOShraging gycine,
acid, tryptophap, or asparagine; amino acid p is leucine; and, amino_acid q
aSRETKIE RO SCHIEIE & S RERBATBIN t5kBals Sclected
comprises the amino acid sequence.rstuv w X, Wgerein amino acid r.is ,
fron YRR SR pRUHSRE <P BE A Haliy BOLEIE G B I
id s lanipe, amino acid t is serine, amino acid u is selected from

5 SHRSIRH OB RSP e A S STE <ideiBa R iAo
Al SR AT SR 6 QteriueE RO e ayEr e ARG acid o
5 AP ATIRAG A & RPN RN B oF oo

amino acid, z is selected from glutamine, asparagine, or arginine; amino

or DJE‘H’&" ié%%lected from tyrosine, histidine, alanine, or serine; amino acid
b'is selected from 11 phenylalanine, tyrosine, aspartic acid, asparagine,
or isolewbieksianhiapatideptidesdle cissbiriativsewith, @tyaméyady light chain,
asparagine; amino acid d' is selected from proline, tyrosine, threonine,

is cpbebydatdiimeliagpd@IE. acid, leucine, or tryptophan; amino acid €' is
proline; amino acid f' is proline or is not present; amino acid g' is

[ooﬁfr ptoPﬂﬁ"‘%ASﬂ%’FeaBé%'&?etﬁ‘ér S'@?ﬁﬁiﬁ&?&’éﬁn‘@ﬂe@weﬁ”}%ﬁ%&ﬁ@ er@ng

eonine or asparagihe;’and whereiri the polypeptide, in association wi

=0 D B o e mucleic acd
| . | . . . | )
contiee e o DR e et LR gentariy
oG AR R GR RRIRO SRR PegmpiseniRo e g ence

rein‘amino acid a Is serine Or IS not present; amino acid

bis selected Lo, RINRTIC A HLY TN iR 9LB"SEG0E AL OPEY & £

is selected from
ghijkimno p g, wherein amino acid a is selected from lysine, arginine, or

giutamine; amino acid b is selected from serine or alanine; amino acid ¢ is



aspartic acid, glycine, serine, valine, threonine, or isoleucine; amino acid d
stz:}t{}éf)ﬂ?jﬂ - amino acid e is selected from tyrosine or egCine;ﬁg:in%fbgwﬂfm%ﬁ
IS selected from isoleucine, methionine, or tryptophan; and amino acid g-
is selected from histidine, asparagine, or serine; wherein CDR2b
comprises the amino acid sequence hijkImnopqr stuvwx,
wherein amino acid h is selected from tryptophan, tyrosine, valine,
aspagingnpioghdiandisagidaaiispaanidd iscitle dteskieatedshitaucieeine,
phenylalanine, or valine; amino acid j is selected from asparagine, serine,
trypiephsneoadpeatineciamineasiackds iselettetbtidromrotines seriseleucine or
tyrosine, 12 WO 2005/017107 PCT/US2004/018936 or histidine; amino
agigldds srieeird dremoasgiargginesisetineirorakpaiie asighenpiaarid or is not
is selected from serine or glycine; amino acid n is selected from glycine or
safieg et iamm PRI S BERT el drors siedesterhiing gheirsindwdsinet
.aspartic acid, serine, isoleucine, or asparagine; amino acid p is selected
froetuReninanisalagciRes eirgstreipiosctithtnisseler ¢ isemne or not
asparagine or tyrosine; amino acid r is selected from tyrosine or histidine;
arpiRe asid simeeieiadié emcirrinmar asparagine,; wioniasicr isot present,
selected from glutamine, aspartic acid, or proline; amino acid u is
selesied Hamilisinge Oradiing; apinaginig sislcetistedfraline; amino acid m
phenylalanine, valine, or leucine; amino acid w is selected from glutamine
orilyslecetlfasmingsaci] arisinbaicetgshieajingyaingpatier madyaainmacid n is
CDR3b comprises the amino acid sequenceyza'b'c'd e't g h'i'jk'I'
MselecrdIfforvherein giminor agitlneisesiestedidrons glelieetid ford, tyrosine,
aspartic acid, serine, or glycine, or is not present; amino acid z is selected
fraiagevieinesidluigptiopheid, aspepicayic; stidioegiiglife|arciglycare amino
is not present; amino acid a' is selected from glutamic acid, tyrosine, or
leweitbq ¢ sclwstpacisentzanine agligtivlés sebspacafiore; leucine,
asparagine, glycine, histidine, tyrosine, or tryptophan, or is not present;
amino acid c' isviietecte CidtRacgimipesse tine aghinansicidcieqoansnes t u v w
glycine, or phenylalanine, or is not present; amino acid d' is glycine or is
not, presgnin amino acid elsssisetsddrimomirigistolpaanadanimesivaing, iglutamic
not present; amino acid f' is aspartic acid or is not present; amino acid g'

is aeldctadghannseamin® aaid)mise anien apiresasidansise kot Améno acid uis

serine or is not present; amino acid i' is selected from glycine or tyrosine,

or §& lect gid semt tarmiminaciskitiize] 8rsatpeaiid foid; trosinaaitlvaim relasted from
or aspartic acid, or is not present; amino acid k' is selected from tyrosine,
phamyjitdlminelcochsp attracitid mdmetigresbpargintaayie acis sgle@atine, or
from tyrosine, aspartic acid, histidine, or tryptophan, or is not present; '
anaitan il andi sisehecasidioin spleciad fyeiseling maperagiacpiitiscepine;
serine, or is not present; amino acid n' is selected from glycine, valine,
tyrosine, or aspavticmiidCERSacopiptent thaiamnsideidiserieses Yrérd b ¢
leucine, alanine, glycine, or tyrosine, or is not present; amino acid p'is

setat] from’, mbthioniagipbaojdbydninelestegrisimeghnainingchy ipugine; amino
aspartic acid, and amino acid r' is selected from valine, tyrosine,

isceiting sergrwhépangiulnerisia, thepsohgieptide Aginsecrmormatidan’ is
antibody light chain, is capable of binding HGF. In another aspect, there

is pedwided &drodyoatiie dodtticineoralorineg or serine; amino acid b’ is selected

from phenylalanine, tyrosine, aspartic acid, asparagine, or isoleucine; amino
acid ¢’ is selected from serine, glycine, or asparagine; amino acid d’ is

selected from proline, tyrosine, threonine, phenylalanine, aspartic acid,



the nucleic acid molecule of the invention. In another aspect, there is
WprovidBad@n isolated cell line that produces a specific bindingPAgEHS zsf0H1e18936
invention. [016] In another aspect, there is provided an isolated cell line
that produces an antibody selected from 1.24.1, 1.29.1, 1.60.1, 1.61.3,
1.74.3, 1.75.1,2.4.4,2.12.1, 2.40.1, and 3.10.1. [017] In another aspect,
there is provided a composition comprising a specific binding agent of the
inlRu4iBR SId M RERRACRTRAIRCIL S StapRingaRBINthagd this BEG, or s
there is provided a composition comprising a specific binding agent of the
inVEhIGASENG MR PEHb B iR HYBLRRRD HRIAINS. kiR yfeRENe, or
geldanamycin family of anisamycin antibiotics; an antagonist of 14 Grb2
SrigHeHENsy R Rd 2O HS AREdUI R AT ARNIG I HRRATAENSI@NHvon-
Hippel-Landau inhibitor; a non-steroidal anti-inflammatory drug (NSAID); a
COX-2 inmisitein dedBr POREBkER b RoFRRRTMT WL 8RB EPesyRAVY
endothelial growth factor (VEGF); a VEGF modulator; a fibroblast growth
fachaitr GrRARRIE sl ingdingdisaaiemgrareiitiariediGhb angtor; a
- keratinocyte growth factor (KGF); a KGF-related molecule; a KGF )
modulatd¥i) & seaeRcReiReptisteifasy (IWINPIHRARNSRS, APDPRFORIHERIHtY
Herceptin; Rituxan; Zevalin; Erbitux; epratuzumab; an antibody to OPGL;
A AIBTIIRG 1RGS2 G B RSIREIeS Ve D PR GRRE P doRRRtc
agent; an antimitotic agent; an antimetabolite; and an alkyl sulfonate. In
anshsPisEEYT heMerevideraniae af P sRMHRGSIfOR Brdisef 9, wherein
invention in the manufacture of a medicament for treating cancer in a .
padiaio Reishdtiseresilsest, et MgelicenRaseidrire eslapesisrpaspartic
the invention in the manufacture of a medicament for treating a solid )
tuRBHIATPRREnC1IP IS RER SR RMIPRRCIE FrisViGiRFIEdSERR 28pREifacid,
binding agent of the invention in the manufacture of a medicament for,
tredliRt eatrErenva aidhteRBRiRSaRISHE MR aARIMASEH SHR YIASR
administered with at least one chemotherapy treatment. In anather
 ASPRUIGHSIE RIBRAREE B SR EPEGH SN AERPSI S Rt from
in the manufacture of a medicament, wherein said medicament is capable
of IR AR RIS B P TANBLRR N LR, LA PSR B SRR D
is provided a method of detecting the level of hepatocyte growth factor
(H%ﬁ)qﬁ]ﬁ’sa@.tsrﬂﬁ@?&ﬁnBF@ﬁfﬁ]@ontacting the sample with the specific
binding agent of the inve ?% In another asgpect, there is,provided a us

of a specific bin$ing 43 AERTIRHSEHHER AT S P FRARISR lﬁkimn
for inhibiting bindi HGF to Met. [018] | t t, there i _
SrOVRIBA 8 PR Pt M EHb A A LS Hh G Qb YBAoEeR: rosine
selected from SEQ ID NO: il64,and_ 65. 14b glﬁiln a otq]er zis%eclé l . '
theRI REpARRAERPT BoRpabliR Eaditriy Besrtid 575t RAdgRdsoleucine,
amino acid sequence selected.from SEQ ID N%ﬁ%§4 and 165. [020] In

anB B RABIE 1 AR RIS AYBd St RRT B ASHRIaVILS: serine,

capable of binding at least one ami cid sequence selected from SE .
D W@toi%l@n, or t?/rosme; amnmo acxjgjokals se egtecp ﬁom proﬁne, serine, Rrrosme,

“or histidine; amino acid | is selected from asparagine, serine, or aspartic acid;
amino acid mis seleciéd from serine or glycine; ah*nino‘acid n is selected from
glycine or serine, or is not present; amino acid o is selected from glycine,
threonine, aspartic acid, serine, isoleucine, or asparagine; amino acid p is

selected from threoning, isoleucine, or lysine; amino acid q is selected from



and 165. [021] In another aspect, there is provided an antibody or antigen
inding, Agmain which is capable of binding at least one amin J
W(ge{gigg%ce selected from SEQ ID NO: 164 and 165. In anothe?gsfr})%%%?m/ﬁ.lsg%
there is provided a use of at least one polypeptide selected from SEQ ID
NO: 164 and 165 in the manufacture of a medicament for obtaining an
antibody capable of binding hepatocyte growth factor (HGF) from an
anigplrdgRa b eprdineahnabmaids: iHedu@Btidropiayidas Betisshnie;
obtaining an antibody capable of binding hepatocyte growth factor (HGF)
CoinIrisiagichdnirisietted dloersloncenalReniidgiseleniaddrandiiQsBlected
NO: 164 and 165 to an animal and obtaining an antibody capable of
bipginoghEdnine) daganimalid0gspioirritaimpdbediniastseibadVaaieysine
provides a method of decreasing or preventing binding of a specific
bigdisgringe annbenatpeyiesglovtiufasiardhiaflmniadmialnteing Rucine;
polypeptide comprising at least one amino acid sequence selected from
SERI NEld 16k andebosd 034 duenaiheraspsiae thae dsiprovided yre
of a polypeptide consisting of at least one amino acid sequence selected

fro/pi&déd HoNQj I EAbH Sakig;the manufacture of a 15 medicament for
the decreasing or preventing binding of a specific binding agent of the

invention to hepgieayia QDRHELIBetap(d&hémanathatiasprleiterg Ba’ b' ¢
provided a use of a polypeptide consisting of at least one amino aci
segiugricg’ selegtedifiomSEQ 1 NQuHdiéiangled Hride insbldaidieddh
a medicament for decreasing or preventing binding of any one of the
palypeptidescii thepanantion fe senatoedygravit faciot grisgehtiamino acid z
another aspect, there is provided a use of a polypeptide comprising at
legsteneRdiftoradisLetwencaseteated, tiepnfic Qdid, MWtitine , andikGs or
in the manufacture of a medicament for decreasing or preventing binding
of ghamesifisr hincn g rgenit faMbpatadite’ dsavetb draide dhiGIR)tdmanathey
aspect, there is provided a use of a polypeptide consisting of at least one
ampneshaid seruenee, selected freveSt @iindlGeid b4iand|6iih fben leucine,
manufacture of a medicament for decreasing or preventing binding of a
Spesifardghee) giggied, toisteato tytegnewt fagipiiGEpriSadY Present; amino
2005/077107 PCT/US2004/018936 1025] Other embodiments of this :
ineeidahisvdebecteddigrappgreinefreatities distlosaragidotdesimerglyitine, or
BRIEF DESCRIPTION OF THE FIGURES [026] Figure 1A shows a
deplieoglaiamatdappia hghtpehaan; gfimipasioidaliodlpsite HGIE shbpiagent;
their germ line relationships. Germ line gene identifications are indicated
to dineimigbtaf &) dsasribotbyd dewig heyfdophEin erd v & isitows Bmatpnesasitl amino
sequence alignment of kappa light chain variable regions of certain
antibiddids tspHGlic Gadholitsengd peddentifivationscittgingisatected frenefierine
The CDR regions are indicated as bold lines above the aligned
sequergie el G271k Figupeedarsh ewsr s deitdl o ds aarisfeganimadigaegent; amino
chains of certain antibodies to HGF showing their germ line relationships.
Gawidlihs seieetierkfiffoaiprisaue iydicited oo iho olgineskiile amiboagid j' is
designation.

selected from tyrosine, glutamic acid, or aspantic acid, or is not present; amino

acid k' is selected from tyrosine, phenylalanine, or aspartic acid, or is not
present; amino acid !’ is selected from tyrosine, aspartic acid, histidine, or
tryptophan, or is not present; amino acid m’ is selected from tyrosine, glycine,

aspartic acid, proline, or serine, ar is not present; amino acid n’ is selected



Figure 2B shows an amino acid sequence alignment of gamma heavy
chain variable regions of certain antibodies to HGF. Germ line gene
identifications are indicated at the left. The CDR regions are indicated as
bold lines above the aligned sequences. [028] Figure 3 shows DNA
sequences encoding variable regions from both the light and the heavy
chains of certain antibodies to HGF. Antibody name, germ line _ )
frome@igififtiovniagd Yeeriapce’ BSRAStindEitel {6t APrRflieABENT RS O is
natural signal epti%g.seunnce is upderlined. The 16 WO 2005/017107 , .
SelqS o (e S N Ao R UGB B S REPHEREES, TSP 2518 P s
seid2f38 FANPIABHIBAINGS AE AiRe AROWR [RRAIHTR ' Showe aming et
sequences of variable'regions of the light and the heavy chains of certain
ancBaWRRAIRTP i GdeAdinody vaRB S aRINEIRG Idesignaligiomns seguence
ID are indicated for each sequence. The natural signal peptide sequence
is underlinedhetdie thmisecacihsbpeetidesiofdimbiativanktappaalgBddaiight
IgG2 constant regions are also shown. [030] Figure 5 shows amino acid
chalpdeieaeablePduingblerhistitang Weesemikingregishkind DRyt brmigires at
and heavy chains of certain antibodies to HGF. Antibody name and 34, 36
irrg: 36.

leagl AR AER: SRAEAR YRR LR HWAGRIR R, Mguré R Ao
id f.CD the, light chai cerfain, antjibodies. t :
38, %u‘r%e%es%%ev%%n?qmo%b? s%%ugg’c‘égo?’ %3@!3 fPrih 2&3‘3 ?r%a?r’ng'o??* 8,
79, S/ 18N 8UBGUIOS i HigFa1084] £404te §1Saongaranulssobk 7, 98, 99, 100,
determination of certain antibodies to HGF, discussed in Example 8.
101F I e16A, shawsodatedorna tkiseticonetbot: Figupe 68 shows tatafeomi 7,
an equilibrium/solution method. [032] Figure 7 shows autoradiograms from
118WaestdrtPblots discussed in Example 8 testing the ability of certain
antibodies to bind to human HGF and to mouse HGF. Panels on the left
[o14klanes Indneey RYkate AN dRIBEXRSIRRSBEIepR] dindisising at
non-reducing conditions. Panels on the right (lanes 5-8) show
leasiutosatiogoaros kenuenqeesiteeits fparf @B IDUNGe 2 dBCipg) CONdiljdss. 36,
17 WO 2005/017107 PCT/US2004/018936 1033] Figure 8 shows
38, Blueedd@nce Activated Cell Sorter (FAGS) data from experiments
discussed in Example 8, assessing binding of certain antibodies to certain
[011qrgetsinThsotaprafdpigir endshewsokidsiSadata  dtompetypeptisaropiesising at
lacking a specific binding agent. Panels 1 and 2 (from the left) show data
leastomeconinol satngrgsdackisg ¢atebfrimoubiade tDWNB: B, Q7aRd, BE, 33, 35, 37,
respectively. Panels 3 and 4 show data from control samples comprising
39, giT@nePPE labeled d5 HGF, respectively, but lacking a specific binding
agent. Panels below the solid line show FRCS data from experiments
[012@sting fiiverantibodigte, Hitéke Fopeadteansibddylated finstlipanatidframitheale
left) shows data from control samples lacking target, the second through
confpusthgpainess showndetediidmsegperieeeraiedted fien HeQalfgdtWes: hdmand,
HGF, mouse HGF, and human d5 HGF, respectively. 1034] Figure 9A
11, dRols d=@Batic of a plasmid encoding avidin adjacent to a multiple
cloning site which was used to generate fusion
{013) In another aspect, there is provided an isolated nucleic acid molecule

comprising at least one nuclectide sequence selected from SEQ ID NO: 2, 4, 6, §,

10, 12, 14, 16, 18, and 20.

[014] in another aspect, there is provided an isolated nucieic acid molecule that
encodes a polypeplide comprising at least one complementarity determining region

(CDR} selected from CDR1a, CDR2a, and CDR3a

10



proteins comprising avidin and target protein as is discussed in Example
8. Figure 9B shows the sequence of chicken avidin. 1035] Figures 10A
and 1 OB show schematic representations of certain fusion proteins and
results from binding assays, discussed in Examples 8C and 8D, using _
tho¥ BB GRITSIRS AR BIBSABURC L LEHRIAHRE FE RS ErttibA br ' ] K
certain fusion proteins having point mutations, insertions, or deletions.
| MUt WD SRENATHROATAP e §alBgiRchEes Ol Hifar HRdE Slise HGF
in the region of amino acids 451-731 (SEO JO NO. 120 and 121, ) )
glufaRpRetiARN Qs ithdclraglRiarhdTeshtedR Soalndesindipiiggacid ¢ is
(SEQ ID NO. 122). 18 WO 2 005101 7 107 PCT/US20041018936 [036]
serifguAsaing RHAJ 13 BURBUPARLTEIRAAGES B prireibiRBteaige.
experiments on human HGF as discussed in Example BE. Figure 1 1C
glygiRewstReRaifalldBHIRABKL fdp Selkled HromuriNs GthipRRESIpEOT
~digestion by binding to antibody 2.12.1 in that work. [037] Figures _
S NP3 RIESENENBT RSSERS o RIRPBHIVRBIRHAG S5 RS ArRIGEYRE R Is Not
Example 8. [038] Figure 13 shows IC50 data from neutralization assays
pregrictsEBD A Mo qeies] ERyiehen wRtingats HoRSRERIEAA8bn
assays in PC3 cells discussed in Example 10, [040) Figure 15 shows
Preg&R. fRSHNAMBIAIHSRRAYS T D PERIRNGISBISSRCA ERARPIRE1Y. [G41]
Figure 16 shows results from experiments discussed in Example 11
pregghésain thacdrédssilanian BRIHBARA R NEEURAIBS MG ePiSHEH:
tumors in mice. Figure 16A shows dose-response data for antibody 2.4.4
ampe 3%e NSRRI AthRsPGIaRtRG N ke R P TeE Ry aBkacid m
~ model. Figure 16B shows the dose-response data for antibody 2.4.4 on .
Is splastednagr e it giuien ASRA 8gHABIIShaFRASHS S IhoRINEIGHED 1S
16C, 16D, 16E, and 16F show data from head-to-head experiments,
selgeierl dramtissaR@ e -IeSRTIAR AP RAATE P8GR IR YRS 186 C
and 16D).or in a U-87 established disease model (16E and 16F). ]
asBEiFAC DI RISERAPTROREBAIRSEIET ATN OGN SR EAFR SIS BN PS
19 WO 2005/017107 PCT/US2004/018936 [042] It is to be understood
acigh3i$ SRIGREHIYBIAG §ETe RlY ARSIt RFPATRNE following detailed
description are exemplary and explanatory only and are not restrictive of
the MUBIRIBIE BRERIREIP TS SRS AMORiBRIRE UGN Sl
includes the plural unless specifically stated otherwise. In this application,
Wh%ﬁ%"&@%‘F‘@o@@mééﬁ§@§?&?€r'ﬁ&%§¥9£‘i’¥@“eﬁiémﬂ§e.Vﬁﬂ%egr[l)-ﬁﬁl%}‘ﬂwe
_use of the term "including"”, as well as other forms, such as "includes" and
acidyRf AI¥eiNGs AYIMRING SARBIB MG ATKIPRCRIINERF b WP RGRLY 1S
encompass both elements and components comprising one unit and
sel QAR ONTIORSTEE A CSRPTISATEr SIRLIP AREBuRR GRigdrom
specifically stated otherwise. Also the use of the term "portion” may
AIGREIGARY PRCHI RBIBE rithe &%?@H@%{{Pr[b%‘f‘%‘écﬁ%ﬁoﬁ‘HB?{}I/}IHSSO"

used herein are for grganizational , , .
alanine; and aminc acid X is selected from serine, asparagine, or threonine;

wherein CDR3a comprises the amino acid sequenceyza' b’ c’'d' e’ f
g’ h’, wherein amino acid v is selected from glutamine or leucine; amino acid z
is selected from glutamine, asparagine, or arginine; amino acid a’ is selected

from tyrosine, histidine, alanine, or serine; amino acid b’ is selected from

11



purposes only and are not to be construed as limiting the subject matter
described. All documents, or portions of documents, cited in this
application, including but not limited to patents, patent applications,
phenijdésnibeokgoaittke tresyiiadis, aciel hesphyaeipee ssiysivlearginggtaching acid ¢
reference in their entirety for. any purpose. Definitions [044] Standard
is defdutelromay liec)sedcioe resonsbimafini) Amolg acic i okidectyrite Srom
and tissue culture and transformation (e.g., electroporation, lipofection).
profiney mticsieasti dhsemmingy rifidatioyl diotinguesspaatjcoe quedioreedine, or
according to manufacturers specifications or as commonly accomplished
trypibothlecent amisodesicribe neodine Thefovegiohd techmiboe Darnsl 126 Wesent;
2005/07307 PCT/US2004/018936 procedures may be generally
amperfarait dgadso tdipdoiehenn vientidna) miethioels tyrekikeownr itstiewminandand
as described in various general and more specific references that are
amiie dcidddisdhsseditierongisparaigénpreaht specification. See, e.g.,
Sambrook et al. Molecular Cloning: A Laboratory Manual (2d ed., Cold
Sprintyeteindne abhraeptjderdssysolaipringitiabamiibydyless)y, oaighis
is incorporated herein by reference for any purpose. Unless specific
capgflaitd hindisprapdten ieegiowlnieatardsl Giiized in connection with,
and the laboratory procedures and techniques of, analytical chemistry,

[015Nthets ofgaime Cheamisty. admeraigpaliagd PhRrRaealica GheiRIsH¥id

described herein are those well known and commonly used in the art.

mofdandaithierlnes @&&pﬂ%@%ﬁ%ﬁﬁ@ﬁ&%‘t WANRRRS BRGIIURREntarity

analyses, pharmaceu preparation, formulation, and delivery, and

detgﬁﬂtmﬁ@%@%@ﬁt{@ﬁﬁ)[%@c’%é&%%ﬁ%@i@?ﬁ?@l@ﬁ%%ﬁ%ﬂ@ﬁﬁgﬁent

isclosure, the following terms, unless otherwise indicated, shall be

undg/isiegnh 1o B, tNe IR GHBE ARIRES JEACLGERER NePRIeCUS g,

growth factor” or "HGF" refers to a polypeplide as set forth in Nakamura

wh&tcth MaRESBRPa 46 etk ORI OF phagimenisieraeid asiweliastrlates

polypeptides, which include, but are not limited to, allelic variants, splice

aspAHiankLiqes Y&V 3 5s SHOSHHIhVal IS, delgtienyagiaBited from

and/or insertion variants, fusion polypeptides, and interspecies homologs.

asgABETRIN egvarneRtianandfife PalvESRIe MIGkEiRBRENRRAIRBSIES is

such as, but not limited to, leader sequence residues, 21 WO

tyr 08/ A BG83 QRIS IR iArgRISAEeSIIYERiRen BARETHRM f is

methionine residues, lysine residues, tag residues and/or fusion protein

selEBRAM oD AL B0 R MmeRRRAMBINSNgRoRiphaafesmte amaeralas g is

non-natural molecule that specifically binds to a target. Examples of

selSPRR!fiFo R NHiNRRGE IS AL, it argrrot limited to, proteins, peptides,

. . . 1
nucleic acids, carbohydrates, lipids, and small molecule compounds. In

Cerlgie RIMPOHIRED 8o M SRESHIhRIREIGALSD 48 QAleARBIRMY kIN BEABIB q r

embodiments, a specific binding agent is an antigen binding region. [048]
std W[‘Wﬁ@@iﬁ[‘é Rift HEROS M %bt‘é@c’éd RIS ;ﬁoéﬂ%ﬁf'?yﬁﬁ@ﬂﬁég valine,

agent that specifically binds any portion of HGF. In certain embodiments,
aspaaRfAlic BindingAarNtdeid! Chnitn aBibqdystoddfabted from isoleucine,
phenylalanine, or valine; amino acid j is selected from asparagine, serine,

tryptophan, or tyrosine; amino acid k is selected from proline, serine, tyrosine,

12



certain embodiments, a specific binding agent is an antigen binding
WQagsi1[099] The term "polyclonal antibody"” refers to a heterdfehibdi¥4/018936
mixture of antibodies that bind to different epiiopes of the same antigen.
[050] The term "monoclonal antibodies" refers to a collection of antibodies -
encoded by the same nucleic acid molecule. In certain embodiments,
monoclonal antibodies are. produced by a single hybridoma or other cell, )
8 P e BB R TP AR D B S ey epartic acid:
recognize the same epitope. The term "monogclonal” is not limited to an){
D AFRR HLOA TEISHGEPTh SEABBA) GBS HeTRERAR AR Eelected from
antibqdy" refers to an antibodfy in_which.a portg)n of thc?. a%g? is . . ,
hSWEIBE ISR AL UBMR BIESERHiATUP OspRE 8% P8 pata dIgM AHing
class, while another portjon of the antibody is 22 WO 2005/017107 . .
P&‘W@@G@Eﬁﬁ%@%@%@rﬁ&(b@%&%@&% GuBhBSRE AR a0 2d Br's

a . 4,816,567 an orrison of a

ibody class. .eq., US.P N , d \
PRI ATET LEPq eSS ER b 18R4T TR NG tot e Trom
A R
embaodiments, the %ﬂi%(g)#i from i/vhich the CDR is. derived and Ié](ﬁ lected
BB AR R SR H A REWBAE G EATE AR ehfPENR Lpecids SR
certain@mbodiments étﬁe anti odg/ from which the CDR is der[iv d

thERHHLRTHB AHER hE HenRERERRNS T 7S ot ire
053] The t “multi- ifi tibqqy" refers t tibody._wherein two .
A R e R e s
B 16 I SRR DO TN CLom et g e Ie:
epitqpe the same or different antigens. [054] The term "catalytic
arﬂﬁggafﬁgrlﬁ% 9@’8‘5‘%&5@&5&?  which one or more catalytic moieties is
ttached. | taj di L talyti | ' ICyr v 1 ot g1
anibocy RGN oS LS e e R ea e e e g o e

artibﬁdy'l,rﬁf?r%t%fagdgﬂgbpd%ﬁier\év Al OLER qg%’é@%{?g%m lutamic

framework region is ed’from a human, but all or part of one or more
C ; ; . : "

WO R e U RS S P h e AR 2%
ariiadied 96 19 AmantRAdiie AAC e G Rishddec fromenk
comprise substantially an sequences. In certain'embodiments, fully

h“@}fanaemmgiﬁsﬁfr%eéﬂ%ﬁma DGO SEABTIRI SIslurngabi,
Nnot nm

ited to, mice, rats, and lagomorphs. In certain embodiments, fully

h antihodies.: i f . o
ARG e ble b Ame sloetcSangs o lecin.
T “anti-idintyae aatigedy" 0 | thatispasil . ami
T R s
ab&l%%f?g SeraliciRGINg BARALIQBIREIQRIBFIR 4K, WRNMATEYBIne, or

than it binds to a _
phenylalanine, or is not present; amino acid d’ is glycine or is not present;

nd -
shlveedysine

amino acid ¢’ is selected from tryptophan or tyrosine, or is not present; amino
acid f' is aspartic acid or is not present; amino acid g' is selected from serine
or arginine, or is not present; amino acid h' is serine or is not present; amino

acid i’ is selected from glycine or tyrosine, or is not present, amino acid j’ is
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non-target. In certain embodiments, specific binding refers to binding for a
target with an affinity that is at least 10, 50, 100, 250, 500, or 1000 times
greater than the affinity for a non-target. In certain embodiments, affinity is
selSEISHTIBRA M8 8TUNRL LS BS8RAd Der RE AR @ BP AR NI IAO B ino
determined by a BIAcCore assay. In certain embodiments, affinity is
acideterainafbng WeRIGReIRRY. IneRviansmPod SriffaM4ISor is not
determined by an equilibrium/solution'method. [059] The term "epitope"

prebéeéﬁﬂs ininRodiqa of & regleerde fepRtpcdiReingdeune Bria SRRGAMe, or

inding agent. In certain embodiments, " epitopes typically comprise

trytBBmisRIbr At preaseaspvRingsial Maesrlestcaurh A%y s MEBRiEine,
amino acids or carbohydrate side chains, and have specific

asgBrge-diRensionw skpclbrplcharastaastise senvel Amsnseificrehargeiébied
WO 2005/017107 PCT/US2004/078936 characteristics. Epitopes may be

frofROONIB IS/ AN NHARRIIS ObS a S SRTERHEI@ U OS IRANFe SONORARIAPHAE o’
mimetic in that they comprise a three dimensional structure that is similar

is SOISRAPHRPE KIRTE IPARFRICIHRIRNIBOORHEBTRRSISRNBRESERCANINO
some of the amino acid residues found in that epitope used to generate

acidhg’ agtiasyd@GRIM hadenoniinhikiHas AarRieee dir alZRmepiHeRRor 8lEEs o
to an epitope, which when bound by a specific binding agent results in a

is 4peitiRSAcia 2abilaginR acityiryinsausstEVIEEM RS, IR/ Pdsink, ¢eslalitine,
embodiments, a neutralizing epitope is located on or is associated with a

or grsiiagicaty active region of a target. [061) The term "activating epitope”
refers to an epitope, which when bound by a specific binding agent
resylisdreRrtivatisslypapadeienaacedctiafidnologicahaghity dy Viyat iehdtro.is
and/or in situ. In certain embodiments, an activating epitope is located on

capaible agsat#eg MBF a biologically active region of a target. [062] The
term "isolated polynucleotide” as used herein means a polynucleotide of

 ¢D - U L f which
By w8 SRR - ErEred BEACA e (15 < et s eing
with all oraportggggfapﬁ_! nucleqtide in which the "isolated

the ﬁ&?‘?ﬁ%l@%‘ﬁi&@o a{{h\f%f' Efis linked to a polynucleotide which it

is not linked 10 in nature, or (3) does not occur in nature as part of a
larger Becurestber 2832 00E/0]7]67 provide82604/B808486 [O8B]!iFwe that
term "isolated protein” referred to herein means a protein encoded by

prod DA, aepaaiiin RindRiPa gerdyof tied ¢romgitioor. some  combination
thereof, which (1) is free of at least some proteins with which it would

[01§{grma'l}4 OSHOA: (sasspitiallyd ‘?QQ)‘;cﬁ’é'&erd?{ 0?@&3(??% i that

urce, e.g., from the 'same species, (3) is expressed by a ce

prolii&ls ”ér?g&?ﬂ%%aggfﬁ)léj&%ﬁ PERCqUs N NaJUse, J06ALRNE tergy 3 4 74 3,

polypeptide” Is u erein as a generic term to refer to native proteins,

1_7Q_r1mgifjﬁaéiqgs19f2§1.ﬂgﬁ pg}}gigﬁ@qy have deletions, additions, and/or

substitutions of ohe or more amino acids of the native sequence. In
certain embodiments, polypeptide have deletions, additions, and/or
[0 BLibstitifionzobner lpaRehRiendt RETEIdesh S0;OPLSItios, comprising a

specific binding agent of the invention and a pharmaceutically acceptable

carrier.

In another aspect, there is provided a composition comprising a
specific binding agent of the invention and at least one agent selected from: a

member of the geldanamycin family of anisamycin antibiotics; an antagonist of
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10, 8, 5, or 3 amino acids of the native sequence. [065] The term
"naturally-occurring” as used herein as applied, to an object refers to the
fact that an object can be found in nature. For example, a polypeptide or
Grippl\Bwaclsotitampo kenge@attlismeienton atomigantanedimdlediBec; a von-
viruses) that can be isolated from a source in nature and which has not
Hipped anteationdtipitoodifieddry steanidruthartibofeiomstogthdnugsENSAID); a
naturally-occurring. [066) The term "operably linked" as used herein refers
COX-Zonmpiivients Bateyecid A ratatistiiy;peviniint(toteodrifunctionmscular
their intended manner. For example, a control sequence "operably linked"
endothatadiggsdquémdens(Mia@id incssuth@Rvaydithalibéopresdibrobidbe growth
coding 26 WO 2005/017107 PCT/US2004/018936 sequence is achieved
factomd éF Gonditrmtiitatom atiblespitte thet arivottts eqotmc £ GBp hddaltdon a
“control sequence" as used herein refers to polynucleotide sequences
keraticicyagefiett heteridsEipreddGipradaetsinmofecolding s&genodsiitator;
which they are ligated. The nature of such control sequences may differ
a oepexndingtapopriisihase ofyiviisin madolaing ti_-LertBivlessiboditientsptin;
control sequences for prokaryotes may include promoter, ribosomal
Ritkading sital] ndrirénsceptistuzemidation setijuetcdo AEGLdiag timiitain to
embodiments, control sequences for eukaryotes may include promoters,
Angiie anrabtibethimddrSang raastinp tonaetimbopiiasticegestican ntionibitic
embodiments, "control sequences” can include leader sequences and/or
agdotiom patinetsbglitncsyl [68jKyheuomatpolynucleotide" as referred to
herein means a polymeric form of nucleotides of at least 10 bases in

length. 19 SRHRIB, SRR IMREHS i NG BaRRR s@eorf“’t‘r‘?é“égﬁi?mﬁow of the

deoxyribonucleotides or a modified form of either type of nucleotide. The
invERBTAAE Hedfols Al AP UniAIEARRA{ mp it CalRehi] B latEh.
"oligonucleotide” referred to herein includes naturally"occurring, and
modified nucleotides linked together by naturally occurring, and/or
non-natlraP EEEARREDIidoriscie RTaNifekag e S ONGHhR eRIDRSHIgR of the
. polynucleotide subset generally comprising a length of 200 bases or
inveaian IR deeranaaHiBelUrmerhs ongeisameiidies g’t%af@ﬁb BEASskymer in a
length. In certain embodiments, oligonucleotides are 12, 13, 14, 15, 27
patigity 2005/017107 PCTIUS200 4 /01 8936 16, 17, 18, 19, or 20 to 40
bases in length. Oligonucleotides may be single stranded or double

stranded, grbtisrugepBdhetReRSITHCHRNVRIcR 98NEsEIBRN. specific binding
Oligonucleotides may be sense or anlisense oligonucleotides. [070] The

agdRIBf MRIURBAASEUH TG NMelegtidesrdnsudefedlemnaitanreleatidgscander
ribonucleetides. The term "modified nucleotides" includes nucleotides

in anidtigadiipdeisybriiiedcitanoeuapae Biobiey ddwitasred with at

"oligonucleotide linkages" includes oligonucleotides linkages such as

leafhe1sERPBRLENSa Pl GERAAIGHIthioate, phosphoroselenoate,

phosphorodiselenoate, phosphoroanilothioate, phoshoraniladate,

e Pl Yo bl i e

Stein et at.. L . . .
agen% gf the invention in the manufacture of a medicament, wherein said

medicament is capable of being administered with radiation therapy.
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Nucl. Acids Res. 16:3209 (1988); Zon et al. Anti-Cancer Drug Design
6:539 (1991); Zon et at. Oligonucleotides and Analogues: A Practical
Approach, pp. 87-108 (F. Eckstein, Ed., Oxford University Press, Oxford

o el S S T I v
of RERRYADEOORIAT ¥ ERIISA iw@%\f"mﬂﬂ%ﬁg%@h%%@”contacmql]the

embodiments, an oligonucleotide can include tection.
i imilag v, j SaRbe readily calculated by
Sam%vwﬂrﬁgﬁﬁgggggtgﬁkéﬁ%%élude, ﬁ% are inot' limited to, those
described in Computational Molecular Biology, Lesk, A.M., ed., Oxford
Univerdity PretheNaspedkergsis m&wﬁﬁ%tﬁqgi.aﬁf@ﬁmw& binding
Genome Projects, Smith, D.W., ed., Academic Press, New York (1993);
agenb i AT BREHRREHIR Dafh MegicantsiifoaivnibiirodHming of
H.G., _n WO 2005/07 7 7 07 PCT/US2004/018936 eds., Humana Press,
HGﬁéﬁ/Tg@r‘sey (1994); Sequence Analysis in Molecular Biology, von Heinle,
G., Academic Press (1987); Sequence Analysis Primer, Gribskov, M. and
[01Beveremx aho s AdpStoCkiend’ 1€55:dVRIBA @ KoGIPPS bti @O Lo Blatkt
SIAM J. Applied Math., 48:1073 (1988). [072] Certain methods to
leadieteraneindentity ssquiasignasidotaiVieoired B st Netctsdeiwees e
sequences tested. Methods to determine identity are described in publicly
available computer programs. Computer program methods to determine
identity between two sequences include, but are not limited to, the GCG
program package, including GAP (Devereux et at, Nucl. Acid. Res.,
12:387 (1984); Genetics Computer Group, University of Wisconsin,
Madison, WI, BLASTP, BLASTN, and PASTA (Altschul et at., J. Met Biol.,
215:403-410 (1990)). The BLASTX program is publicly available from the
National Center for Biotechnology Information (NCBI) and other sources
(BLAST Manual, Altschul et at NCB/NLM/NIH Bethesda, MD 20894;
Altschul et at, supra (1990)). The well-known Smith Waterman algorithm
may also be used to determine identity. [073] Certain alignment schemes
for aligning two amino acid sequences may result in the matching of only
a short region of the two sequences, and this small aligned region may
have very high sequence identity even though there is no significant
relationship between the two full- length sequences. Accordingly, in
certain embodiments, the selected alignment method (GAP program) will
result in an alignment that spans at least 50 contiguous amino acids of
the target polypeptide. 29 WO 2005/017107 PCT/US2004/018936 [074]
For example, using the computer algorithm GAP (Genetics Computer
Group, University of Wisconsin, Madison, WI), two polypeptides for which
the percent sequence identity is to be determined are aligned for optimal
matching of their respective amino acids (the "matched span", as
determined by the algorithm). In certain embodiments, a gap opening
penally (which is calculated as 3X the average diagonal; the "average
diagonal” is the average of the diagonal of the comparison matrix being
used; the "diagonal” is the score or number assigned to each perfect
amino acid match by the particular comparison matrix) and a gap
extension
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penalty (which is usually 1/10 times the gap opening penalty), as well as a
comparison matrix such as PAM 250 or BLOSUM 62 are used in
conjunction with the algorithm. In certain embodiments, a standard
[018PMpaliseRdNRirbsisee tRshefheivile A3 RbEpatRIRFRAERHER seitlially of
Structure, 5(3)(1978) for the PAM 250 comparison matrix; Henikoff et aL,
at [t idatmifcadtidcSmduBhce 8814681 5rdHRRY 109D ABtherBLIBSUM 62
comparison matrix) is also used by the algorithm. [075] In certain
[02@MbodimenisniicRARMaiRe I BroolReniidgesRaUSRERGUBBAIISMch is
include the following: Algorithm: Needleman et aL, J. MoL. Biol.,
caphBid 43 b3 GLPT Ok a st empanton a0rlt kg Béfas ik 62 droombsnikalf BCat) 64
supra (1992); Gap Penalty: 12 Gap Length Penalty: 4 Threshold of
andSififilarity: 0 1076] The GAP program may be useful with the above
parameters. In certain embodiments. the aforementioned parameters are
[021he 30iWEnRARR/QLEET RESTHUS29040d836 aletsatlyparaanetesis foinding
polypeptide comparisons (along with no penalty for end gaps) using the
don@iPndiigb risheap DY pirp et mbledod dinseatsina spieiciic bimdingedepded from
comprises a heavy chain comprising a variable region comprising an
SEQiCadkft st Ree at least 90% identical to an amino acid sequence
selected from SEQ ID NO: 25, 27, 29, 31, 33, 35, 37, 39, 41, and 43. In
certain lremiatten et a, dpecific prolitgdgenteom@idessa haavyobraiptide
comprising a variable region comprising an amino acid sequence at least
selagiod idemtiSEQoliNeiHE said Sé§uentie seritiEE S B Onrmiiprmnezs for
27, 29, 31, 33, 35, 37, 39, 41, and 43. In certain embodiments, a specific
obtgnathgrugaitednfaraiieschRndnenBrPRameiHy 4V aeipid &b fom an
amtnc;]g{nprising an amino acid sequence at least 99% identical to an amino
acid sequence selected from SEQ ID NO: 25, 27, 29, 31, 33, 35, 37, 39,
41, and 43. [078] In certain embodiments, a specific binding agent

[02Zompride $HAGhEERANTBERBriSIAG A THIPRDRENSRS PCBRBALIAG ANARIB AN

oSl SRR R R S AR R
ad nﬁﬂi‘&Bﬂ@%‘t‘Eaét %%%‘rﬁgli@gﬁlé‘@ S9ENEG3MRIISERT B%hé?qéﬁ‘agﬁz%%%%n

a variable region co ng an amino acid sequence at least
anirff AR 50:iRR RENRR R \Seguenc e aRIRFRoHIaN S @ NRai24, 26,
28, 30, 32, 34,%6, 38, 40, and 42. In certain embodiments, a specific
[023lindingragertdinampusasentightchasn Ronppoisig a viestablcofagioreasing or
comprising an amino acid sequence at least 99% identical to an amino
prearitingebjndingeot elepesifierbindBE @I NO hepa iyl 8r@dhiacten (36 F38y
40, and 42. 31 WO 2005/017107 PCTI13S2004/018936 (079] As used
adniBiRfing@ RIBREPEERERMISIFNI GRS GRS aRiNthafihBpREsTRfRSERsW
C IQnal e. See Immunology--A Synthesis (2nd Edition, E. S.
fromG%%%r?g%.¥I§?%?gn1,%§ds., Sinauer Associates, Sunderland, Mass.
(1991)), which is incorporated herein by reference for any purpose.

[0248tereoiornetsgeagpdiathnie konayidedesaventyradrpritisgreansisting of at

least one aminc acid sequence selected from SEQ 1D NO: 164 and 165in the

manufacture of a
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amino acids, unnatural amino acids such as a-, a-disubstituted amino
acids, N-alkyl amino acids, lactic acid, and other unconventional amino
acids may also be suitable components for polypeptides of the present

mefienion: Fxamplas gbunconvendonal amng.agsinelde:necine bindin
g-ﬁyg]r%xproline, y-car oxyallﬂarﬁa e, CKH\l -trm%tﬁyl@& e, g

e-N- llysi - phos erine, N-ac r -formylmethjoni
sof e B R S R el
in ids and imi cids_(e.g... 4-hydr oline)..In.the tide
oo 080 BB R R Cone
lrection: a ight- irection is-the gar -tepmi iregtion, i
amﬂtogogéo'a@cgg [ r%rg%ngraér %éggeé?%%% %@ve@ﬁ%8@%iﬁ§m‘ig§nlﬁg he
ified.otherwiss, - f Si - cleqi
e e S BE S S e
I ' eS| diracti T jection
o S e e Ie S o AR
transcription direction; sequence regions on the DNA strand having the
same styuatRBes BEPRNA Hiffevikhreyias the Ysen@bfaheRNpeptide
transcript are referred to as "upstream sequences"; sequence regions on
CONHYISING\AH BESS/NT BIMIRTINILIB04FNTSoSEepRd Earandhal kK 164
same sequence as the RNA and which are 3' to the 3' end of the RNA
andrd®seriptihee reratartgrasotawnaiicamest fendecrgasinucensepmanting
_amino acid substitutions may encompass non-naturally occurring amino
binding rfsigrracilimPinding perltpiRediericuneRdant %i?de
synthesis rather than by synthesis in biological systems. These include
peptidomrirpeligsandcotiaer reyrigedr iyoided farmssef aminp gsigheptide
moieties. (082) Naturally occurring residues may be divided into classes

corRAS@SLOBFCAMBYYT SIS SFROPERIRES85LEhBYISBRIBIC TRATICIEICEIDINO:
Ala, Val, Leu, lle; 2) neutral hydrophilic: Cys, Ser, Thr, Asn, Gin; 3) acidic:

16A8RdGB5 1 Basisidnistalers 68 aahersichias AbfsifateB68i68aIR preventing
orientation: Gly, Pro; and 6) aromatic: Trp, Tyr, Phe. [083] For example,

binARRYy SIRSEPERINE ISHBFHGLEgaRt AN dpwRbis tEhgrevehansp {laErgmMber of
one of these classes for a member from another class. Such substituted
residues may be introduced into regions of the human antibody that are
homologous with non-human antibodies, or into the non-homologous
regions of the molecule. 1084] In making such changes, according to
certain embodiments, the hydropathic index of amino acids may be
considered. Each amino acid has been assigned a hydropathic index on
the basis of its 33 WO 2005/017107 PCTIUS20041018936
hydrophobicity and charge characteristics. They are: isoleucine (+4.5);
valine (+4.2); leucine (+3.8); phenylalanine (+2.8); cysteine/cystine (+2.5);
methionine (+1.9); alanine (+1.8); glycine (-0.4); threonine (-0.7); serine
(-0.8); tryptophan (-0.9); tyrosine (-1.3); proline (1.6); histidine (-3.2);
glutamate (-
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3.5); glutamine (-3.5); aspartate (-3.5); asparagine (-3.5); lysine (-3.9); and
arginine (-4.5). [085] The importance of the hydropathic amino acid index
in conferring interactive biological function on a protein is understood in

wo 200€@rolyle of at, J. MoL Biot, 157:105-131 (1982). It is knowrriate /018936
certain amino acids may be substituted for other amino acids having a
similar hydropathic index or score and still retain a similar biological
activity. In making changes based upon the hydropathic index, in certain
embodiments, the substitution of amino acids whose hydropathic indices
are witig 2 isGibridemhadisealts ehibisdinventiomost venietadily eitharént
are included, and in certain embodiments, those within t0.5 are included.
{foseheigsdrsHir iievigad therawiiat the substitution of like amino
acids can be made effectively on the basis of hydrophilicity, particularly
where the biologically functional protein or peptide thereby created is
intended for use in immunological embodiments, as in the present case.
BRASHANE SOhMiNON O IEERiRSLIRER average hydrophilicity of a
protein, as governed by the hydrophilicity of its adjacent amino acids,
correlates with its immunogenicity and antigenicity, i.e., with a biological
properﬁ‘?%ﬁ\i\t/he protefiS¥iaN G s00YR ederdeeorars 2bbapnadight [dsdins of
The following hydrophilicity values have been assigned to these amino
C§cﬂ8'fé?i%gg%ﬁi&ﬂr{éﬁfﬁbﬁ‘w%éwg.@ﬁfﬁswaﬁa@mmpﬁ; Germ line
glutamate _§,+3.Q:t 1); serine (+0.3); asparagine (+0.2); glutamine (+0.2); _
REES0 R GHE EMSplEO loms G- ehdhimanibeyniesigeation.
Fié)ﬂS% %s eine (-1.0); methionine (-1.3); valine (-1.5); leucine (-1.8);
LG esé:’_‘i‘."c‘ﬁ;at? Qipearid) sprusyishalianmess ahkapadightchain
-3.4), In making changes baged upon similar hydrophilicity values, in
BRI SRR RS SUNORRS Tl KHondSests insosengdiepicayions

values are within t2.is. included. jn certain embodiments, those which are
i A Ao nd 1 GO F BB ARG GRS am BRI ingroabove
”i]réclau'ded. ne may alsoidentify epitopes from primary amino acid .

_ sequ' hCes onihe Basts of hydrophilicity. These regions are also referred

to as "epitapic core regions." [088] Exemplary amino acid substitutions are
set folefl Table 3% i9OreGISATITWE 2 RETHIISHGHA/61§aR6mEAR VY chains
Amino Acid Substitutions Original Exemplary Preferred Residues -
obep sk isRtitseietdaiblieF saovdng theilgatah kue tymtidnsHips.LBerm line -
Asn Gin Gin Asp Glu Glu Cys Ser, Ala Ser Gin Asn Asn Glu Asp Asp
‘genepdsrificalignsiaradndcriedin g vght né theuaktihddgtdakighation.
Figure 2B shows an amino acid sequence alignment of gamma heavy chain
variable regions of centain antibodies 10 HGF. Germ line gene identifications
are indicated at the left. The CDR regions are indicaled as bold lines a‘_bove

the aligned sequences.

[028] Figure 3 shows DNA sequences encoding variable
regions from both the light and the heavy chains of certain antibodies to HGF.
Antibody name, germ line designation, and sequence iD are indicated for

each sequence. The natural signal peptide sequence is underlined. The



Phe, Norleucine Leu Norleucine, lle, lle Val, Met, Ala, Phe Lys Arg, 1,4
WOIAsibIIATg butyric Acid, Gin, Asn Met Leu, Phe, lle Leu PRETAH2004/018936

He, Ala, Leu Tyr Pro Ala Gly Ser Thr, Ala, Cys Thr Thr Ser Ser Trp Tyr,

Phe Tyr Tyr Trp, Phe, Thr, Ser Phe Val lle, Met, Leu, Phe, Leu Ala,

Norleucine 1089] A skilled artisan will be able to determine suitable _

variants of the polypeplide as set forth herein using well-known .

ol GESURTEERATh T8 WS b SS9 O SR Fpsiapigregions are
emFodi ents, one skilled in the art may identify suitable areas of the
m8 gglﬁrg?ﬁ'ﬁ}'may be changed without destroying activity by targeting
regions not believed to be important for activity. In certain embodiments,
one can [i02alify residUéguredipirtansaohithe saualendestiakasbvariable regions
conserved among similar polypeptides. In certain embodiments, even
arebihthéightaanddhienpestantfaritsod gedhacavitirodite RirbicEe Aaibbey
subject to conservative amino acid substitutions without destroying the
biolgieabeactiviin e deitiymat ialvensede qffecta dDha @ dlybeptidbf straative.
1090] Additionally, one skilled in the art can review structure- function
stadipsddeatiffing nesidabsignaimigtidelgpgpedes thatraterlimpdrtditiefamino
activity or structure. In view of such a comparison, one can predict the
inpodampiohaetd Hedhiesaudésppa, dubdinghdtlgbrPesposidind egions are
acid residues which are important for activity or structure in similar
preteinsh@me. skilled in the art may opt for chemically similar amino acid
substitutions for such predicted important amino acid residues. 1091] One
skilled in Wn can al?—‘?ﬁ{?@'ﬁ?n%ﬁsﬂyﬁﬁicg%W§%ﬁé@?&re and

i t

amino acid sequence in relation to that structure in similar polypeptides.

'”Hé?ﬂﬁfgrﬁ%ﬁ%%f?%?émn e?@!ﬁ?’si'{é ﬁ%ﬁ%ﬁéﬁgi&mﬁea chains of

alignment of amino acid resi an antibo pectto its three

IRERSIATATBEELY fo RN AIRIRR SN SRHILPR Y R B ted for

I
choose not to make rac!iqca hanges to amino acid residues predicted to

be,gpihe.gudAce OFbRRSIItn SINSERHEH LeRCUas RRREN WAL dP the light

important interactions with- other molecules. Moreover, one skilled in the

anHARY SEASHalR BRinEHIes B IRIRINIRY RS BEISIRNMAK sMBUYiRhce of
at each 37 WO 2005/4017107 PCT/US2004/018936 desired amino acid

regithigs bhehuaiianis epRilBNRearaanRbyRisgPREry assays known
to those skilled in the art. Such variants could be used to gather

informatizn about suitable varia%s. For examg;f if one discovered thata_ -

change t6°3 Particular &f§HE SR RYEARS YHS ielesrination of certain

antibodies to HGF, discussed in Example 8. Figure 6A shows data from a

kinetic method. Figure 6B shows data from an equilibrium/solution method.

[032] Figure 7 shows autoradiograms from Western blots
discussed in Example 8 testing the ability of certain antibodies to bind to
human HGF and to mouse HGF. Panels on the left (lanes 1-4) show

- autoradiograms from experiments performed under non-reducing conditions.
Panels on the right (lanes 5-8) show autoradiograms from experiments

performed under reducing conditions.
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undesirably reduced, or unsuitable activity, variants with such a change
may be avoided. In other words, based on information gathered from
such routine experiments, one skilled in the art can readily determine the

WO 28Mib7a81ds where further substitutions should be avoided eREEMSNE/BE8936
in combination with other mutations. 1092] A number of scientific
publications have been devoted to the prediction of secondary structure.
See Moult J., Curr. Op. in Biotech., 7(4):422-427 (1996), Chou et at,
Biochemist{y, 13(2):222-245 (1974); Chou et at, Biochemistry
11328991222 (10728 WRA SR SAIYOESERRGE RetivaiarGeR Bertast,
47:45-148 (1978); Chou et al., Ann. Rev. Biochem., 47:251- 276 and =
(EAGR Gt aRIGphGEPE IME RO BPE o) fAGRELRT Bectipagsing binding of
programs are currently available to assist with predicting secondary
aaflRitRN BRI gtdheRIBrIREy SR heRG!diigeisd ishrwe £ atsh data
homology modeling. For example, two polypeptides or proteins which
Tremece RHGQhSAEY el B9 @ré&@@'{wag.'@@fw &9siiaRanglsateandah (from
40% often have similar structural topologies. The recent growth of the
hroteh shevata feraceniobe RalE ronkie® dAHeRicEE vhatrd awiln T C
secondary structure, including the potential number of folds withina -

- Pk EptaeRSH NN eI SRtigRRE ISk ahpiyIfrdR ATOMEaANKEelsavegles
27(1):244-247 1?;652. It has been suggested (Brenner et at, Curr. Op. -
CORRHIENGLE TS Th P daglsh i Al HloriesRes s G edesing sgspecitic
PCT/US2004/018936 limited number of folds in a given polypeptide or
hirsting 286 Mhal s belnr bR RBd lipesthrmfAhadaladieraspariments
structural prediction will become dramatically more accurate. [093)

e HUFABIRASS I tilind SE&HdnRPER G frllistie=nakHERr the
_(Janes, D., Curr. %n. Struct. Biol. 7(3%:37_7-87 (1997%%Sippl et at,
SRS AEA LD £rotes) SHTTies dAGlyoR eRshdtie sECaeiouoh
253:164-170 (1991); Gribskov et aL, Meth. Enzyrn,, 183:146-159 (1990);
PR S E I BTl R B BT IS SRR SBS (£085) vargnuman

"evolutionary linkage" (See Hol ra (1999), and Brenner, supra
'?%8755‘.%5% wﬁ’&&%%’&ﬁ?ﬂ%,’%é&&ﬂ (foﬁo}ﬁg agent variants
include glycosylation variants wherein the number and/or type of
glycos{ftin site hddgwertitetatnsompanedratlihobmple svid encoding
sequences of a parent polypeptide. In certain embodiments, protein
addanadieraplite a gratinie eleniegsdenuhiobrwws sluske dggeneratédusion
sites than the native protein. An N- linked glycosylation site is
IR EAR TR BT HY g2y idinicied 1AGENPSUREY ASAS RITEISGRRIBIE Heanple 8.
amino acid residue designated as X may be any amino acid residue
Rigtest ProrhewsHbe spawefien ot ahthenadifiBidues to create this
~sequence provides a potential new site for the addition of an N-linked

carbohygrgfe chain. figreatively nPsHBianswEItepHRIBak iSentations of
sequence will remove an existing N-linked carbohydrate chain. Also

QEaviReison prafeangament aliN-inke Wise £haiesuyBeEpin one

or more Winked glycosylation sites (typically those that are naturally

OLSHPRD) S0 AIMITRtadirdhere AP NASR!INKRA RitaDareitsRpled.
Additional preferred antibody variants include cysteine variants wherein

QAN SVSienR13% VR 999/ iR G EINSRRUHP 8 nuations,
residues are deleted from or substituted for another amino acid (e.g., -
iP2ERRIns, or deletions. Figure 10D shows the amino acid sequences of
human and mouse HGF in the 1egion of amino acids 451-731 (‘S-EO 1D NO.

120 and 121, respectively), with the corresponding consensus sequence

indicated (SEQ ID NO. 122).



as compared to the parent amino acid sequence. Cysteine variants may
be useful when antibodies must be refolded into a biologically active
conformation such as after the isolation of insoluble inclusion bodies.

.wo 2GysignE variants generally have fewer cysieine residues thaﬂﬁlesmmﬂwe:égz,@

protein, and typically have an even number to minimize interactions
resulting from unpaired cysteines. [095] According to certain
embodiments, amino acid substitutions are those which: (1) reduce
susceptibility to proteolysis, (2) reduce susceptibility to oxidation, (3) alter
bindin§2&inity for férgirgidiianeoh Bty WPA epalisgatipictease
and/or (4) confer or modify other physiocochemical or functional - '
peleptice S¥RYITE perebtiew) Aéebramd seussadimdmisadptehls, Figure
single or multiple amino acid substitutions (in certain embodiments, =~
1 tOrslepvasivhaaaTmoaeid seietions Onpg e asapirctrd from proteolytic
naturally-occurring sequence (in certain embodiments, in the portion of the
digelypeptineoding thenidragn &) inmthattevesblecular contacts). In
certain embodiments, a conservative amino acid substitution typically

may E@éﬂ“bSta”“aﬁYqﬁ'Féé‘Q%H‘ﬁ%%H%‘lrégé‘ﬁ%%?ﬁt@érﬂk%lﬁi@g?mding

sequence” (e.g., a replacement amino acid should not tend to brea

a C%”}%&Qggégiﬂ, ﬁf;@iﬁﬁgg\g.sequence, or disrupt other types of
secon

dary structure that characterizes the parent sequence). Examples
of art-recognized polypeptide secondary and tertiary structures are
descr[!g@@}gn Protei §9§fﬁ13§1%?quglé’@ﬁﬁaﬁﬁf‘m@ﬁ}}\éﬁa{@ﬂil@ﬁtéﬁ?aﬁ
~ Ed., W. H, Freeman and Company, New York (1984)); Introduction to
discoenedifExseRie Branden and J. Toone. ,40 WO 2005/01 7 1 07
PCTIUS2004/018936 eds., Garland Publishing, New York, N.Y. (1991));
and Tiggon et at. INguiree 13%H208 (A X)owhickuarslicatbingssrg@iadC3
herein by reference. [096) The term "derivative" refers to a molecule that :
céneluriesaa sebimiEabmpdiifitation other than an insertion, deletion, or
substitution of amino acids. In certain embodiments, derivatives comprise
- covalgy godiications, jacluding, e liethifnARFTICALLRNARI ¥4 e
polynters,” lipids, or other organic or inorganic moieties. In certain
' cally modified specific binding agent may have
dg%gé[)gé@i?gﬁéﬁ]g gmql'fe than a specific binding agent that is not
chemically modified. In certain- embodiments, a chemically modified '
speciii@‘bﬁlding agdiiiigy HavBospidtels io@isyrapRensoiigeynend in
cells, tissues, and/or organs. In certain embodiments, a derivative specific
"ERAIAG deRE RS EOPAdNS, BRI S 18 HEIGIURADS IRARCH-5t SoRpMG
~ polymer attachments, including, but not limited to, polyethylene glycol, |
*xBBRAILHTIGTR BiyBiiCorT R BroRYISRE YR Eo5SERsRAYSY %@‘Pi@rﬁ““mdv
 Nos: 4,640,835, 4,496,689, 4,301,144, 4,670,417, 4,791,192 and
24 £r97s578 MG AT ERIBSANTBALD S B0 apuE Brstivg Ldissese
comgri es one qr more polymer, includin?, but not limited to,

mReRbdIR G eAED G esE tesklise ARl 48" BPiiAGy 244 on U-87
carbohydrate based polymers, paly-(N-vinyl pyrroliclone) -polyethylene
GBI R Gy B SIS RSO BRIR. cRBMRy Bl 16D,

oxide co-polymer, polyoxyethylated polyols (e.g., glycerol) and polyvinyl . _
16foRBf A6TviIPHs Grta e SUNGBFRAEFSROETEN R dRSING antibodies to
embodiments, a derivative is covalently modified with pol¥ethi/lene glycol. -

HBE®) abhGfi@inirealess gl dssasgsmodel (16C and 16D).or ina’U-87
established disease model (16E and 16F). |

DETAILED DESCRIPTION OF CERTAIN EXEMPLARY

EMBODIMENTS
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-411 WO 2005/017107 PCT/US200 410 1 8 9 36 one or more

Waraeadsliaple polymer is bonded at one or more specific positRAT/F52004/018936
example at the amino terminus, of a derivative. In certain embodiments,
one or more water-soluble polymer is randomly attached to one or more
side chains of a derivative. In certain embodiments, PEG is used to
improve the therapeutic_capacity for a specific binding agent. In_certain
embodinBAR), PEG is' ISk RAVPTEIEINE Hetpiliibedpiaging general

humanized antibody. Certajn sych methods are discussed, for example,

indFECTPLRMARS e 1910MRg JRicHSS AERBIPIRDAIGEIET Rt @eAce

for any purpose. [098] The term "polypeptide fragment” as used herein .
ref’éi%%%%l%é’p%@ ﬁﬁﬁtﬂ?&s‘%ﬁ%%ﬁYrgoQ?e‘I‘?ﬁi??&f%{HwBr as claimed. In this

carboxy-terminal deletion, In certain embodiments, fragments are at least
5 PRAENRM A RS IBhi % e Ul i rsas e Rl balgsn Specticall
embodime&%@g%men s are af least 5, 6, 8, 10,, 1

. 14,,20, 50, 70, 100, 150,
RSO 5, JoSn RS, LRedior ToTTaR A SPatobEless
R S e W AR SR
f non-peptid d te) ~peptide mimetics” or
B HAS U AHEILOSS ARRR D A Feisb (rubeg: visgs lms
Freidinger TINS p.392 (1985&; and Fvans et at J. d.;Che' .30:1229
(1§8?5‘,@\?ni8hea?§rihc%"rp8?§? AL S USPORIER SO WP EIARIRHE. such

d ften.developed with the aid of ized molecul
BB B RN SR A A S0 Ry

ful id b d d imil [ .
B R B S AR BB oo e
di | ide (i.e,, a polypeptid biochemical 42 WO .
RIS AR e AR .

- such as human antibody, but have one or more peptide linkages :
optionaljj@éBlaced by dHiakaptiorketstiigsrussChravtpre-ioHREGMjzational
--CH2 -CH2 --, --CH=CH-(cis and trans), --COCH2 --, CH(OH)CH2 --, and
-- QP8 Sps, tiylyrasttaue well teriotveoinstiiecsl B Shrtdnatice sulxeciionatber
one or more amino acids of a consensus sequence with a D- amino acid
of deseiped typl dogunmenysiny popliecs of dogsimsnisagibedisedisnapplication,
certain embodiments to generate more stable peptides. In addition,
coimsthedireg prdptieldivssapashadiesso madastis rritadians oraicess fapolsy and
identical consensus sequence variation may be generated by methods
knbigatisesharerhgreRy sxeEisiidoaparated byisiesancs indheit eopiyety for
incorporated herein by reference for any purpose); for example, by '
adaingAHtBAsRE-cysteine residues capable of forming intramolecular
disulfide bridges which cyclize the peptide. [0100] The terms "antibody" or
"amiibgdigaaptide(s)” refer to an intact antibody, or a binding fragment
théreof that competes with the intact antibody for specific binding. In
certain embodiments, binding fragments are produced by recombinant ]
DNA techRftfiles. In cehaNERTEJBRNRIGLER TR P iRprE s RReMbINant DNA,
produced by enzymatic or chemical cleavage of intact antibodies. Binding
fraphReRtcRENR YIS AR OHL oo tFABPsMaNthe 9-

single-chain antibodies. [0101] The term_"heavy chain” includes any »
poéﬁgggagr@%ﬁg!lpofectlon). Enzymatic reaclions and purification techniques

may be performed according to manufacturer's specifications or as commonly

accomplished in the art or as described herein. The foregoing techniques and
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sufficient variable region sequence to confer specificity for a target. The
term "light chain" includes any polypeptide having sufficient variable
region sequence to confer specificity for a target. A full-lenoth heavy
chain includes .43 WO 2005/017107 PCTIUS2004/018936 a variable

WO 204384 Yomain, VH, and three constant region domains, CHIC HEZ204A 8956

CH3. The VH domain is at the amino-terminus of the polypeptide, and the
CH3 domain is at the carboxy-terminus. The term "heavy chain”, as used
herein, encompasses a full-length heavy chain and fragments thereof. A

R P D o
domain of the light chajn is ttheba ino-terminus of the polypeptide. The,,
well KNGy e 2 SNELES ABRSTD &, VRS S8 hTALADE, RANERES Tic

and fragments th f.A Fahf i i f light chain ..

el B ITE S SR FLGIShC B B RLAIp th iR RS HSgchation.
Fab molecul| disulfigle bond with h '

SHolB G0 A PR TG A DGR Gl AR AREBHATRIAGS i

that tai f th t i A he CH dC
SHERSCH e ) el T R R AT

two hequ chains tq form .a ab'iz molecgle. The Fv region c?mprises ifi
WYH%*\/b?nﬁ'c%fPé’dE}ﬁg SRR fIFEUTT SAIRPHRSRE: pitiaRRSRfRSiTic

le-chain antiqoglies are Fv 5nolecules i{E:)Whi the

constant regions. Sin
A B o OIS TRl U e HER a1y b
R S LR o LA LR Sl AR A eyt Yt
88/01649 and U.S. P Nos.,4,946.778 and 5.26Q,203. [0102),Th
AP S B T s PR ARt Cal e BT LGB

arlable domain’re 0 a portiono

 ndganehains of ananibed, ApicalBEAINg RN W dhtierg

Ino-térmima 0 amino aclids in"the heavy chain” and about 100 '

tq 110 aming termin i ids in ' ' X ' O
i id Lianth SRl L s o ST e
plTaIERLabpdieR RS SGRAVENIR, BRUOARGE aHBNFERNRENt of

among antibodies of the same species. The variable'region ofan
p?@gﬁgdy typically determines.specificity of a particular antibody for its

arget [0103] The term "immunologically functional immunoglobulin

fragment” refers to a polypeptide fragment comprising at least the variable ,
 domalfé%F an immOaddilREHMasEY driraMHBhmRIGSSObEIRfR e, the

chain. In certain embodiments, an immunologically functional : ,
quﬁ’r‘Hmﬂ)&miWG‘%@%@H@@&%M@%%&%@'W% Hpdsisinaddrdigve the

binding of the Jigand to its receptor, and thereby interrupting. a biological
ol ERRAMRSY from ligand binding to the receptor. In certain

embodiments, an immunologically functional immunoglobulin fragment is -

capaljgsef binding The necaptbepptevetdiggdvitidifurwrther &G toaters to a

receptor, and thereby interrupting a biological response resulting from
phgguplitheing settheirereMakaimeertairaleriizndimG48; 440-443 (1989) or

immunologically functional immunoglobulin fragment is capable of binding
{ragatenoiandaictivainy asirdatvdtingihapteiegtohitblioé)idbivalantre not

. antibody other than a "multispecific" or "multifunctional” antibody, in
- lisRdaines mikslib mendsitty piptitly sanizdesstdedietive variants, substitution

variants, deletion variants, and/or insertion variants, fusion polypeptides, and

interspecies homologs. In cerlain embodiments, an HGF pblypeptide includes

terminal residues, such as, but not limited 1o, leader sequence tesidues,



have each of its binding sites identical. [0105] A specific binding agent
substantially inhibits adhesion of a ligand 10 a receptor when an excess
of specific binding agent reduces the quantity of receptor bound to
counlerreceptor by at least about 20%, 40%, 5 WO 2005/017107
WO 2045647052004/018936 60%, 80%, 85%, or more (as measuf&d 1 2 I 018936
vitro competitive binding assay). [0106) The term "target" refers to a
molecule or a portion of a molecule capable of being bound by a specific
binding agent. In certain embodiments, a target may have one or more
1appitpgSesidess)anembadiminis nactiiering AEsaItioeny AR TLERRIR Mag
"epitope” includes any polypeptide determinant capable of specific '
rebiddiag malvimoine gieiielivn @isidgel.receptor. In certain embodiments,
epitope determinants include chemically active surface groupings of

molecules such as aming acigs, sugar,side chains, phosphoryl, or
sulfoig, d, in cer ﬁé‘?‘ﬁ'ﬁ‘oﬁﬂ%ﬁ %@%@&%B%ﬁtﬁﬁé@anawral or

dime sioqal truc}ur | charactgrisfics,.and/or specific charge N
P AR S ONSbHE LU N G Ao 5Pk KopRales 5 sRecific
.antibody. In certain embodiments, an antibody is said to specifically bind
b AR K e YL AIE ) PLUBIROAS 2 elffet cPBUAaR <rusHMoRcids.
ix%\;re of pro ins and/qr maero oleﬁules. In certain embodiments, an
o AL T e g TS R Qi RAPen IncresdiBtion
n embodiments, when the dissociation constant

1M :
eﬁB%ém aan%ﬁ%](:(&g?rtﬁ{ﬁ' din HodeREiFENAEPEY iR SERRIA constant

is 510 nM. OlOE?éTh term ‘agent” is used herein to denote a chemical
e ks PR el o ADUao BTG region.
macromolecule, or an extract made from biological materials. WO-

2005{048) 07 PCT/US2004v0"38346¢ 010 sapant beld@ hecteigto a
.~ "label" or "labeled" refers to incorporation of a delectable marker, e.g., by.
spiechipbradérgol gerddior seledifiaiydinnid engtiachion wfthiGEolynepiitein
of biotin moieties that can be detected by marked avidin (e-g., streplavidin
ersbAtNPG & fudhestinbingikgrageshiy &k cdvigrtibodgnbdiGRectad
by optical or colorimetric methods). In certain embodiments, the label or
cefaik &ehAHBE S tRevapsiicbinginm ¢ asatiis dacintigeimbipdingreigies.
and glycoproteins are known in the art and may be used. Examples of

labelpotpgipolypeptittae ieGdpdntiaranahlibtied ferdhe folloning,
radioisotopes or radionuclides (e.g., 3H,14 C,I5N, 35S, 90, 9’8%]‘%?90"8

mikidrénofl2hiihotBaslih SbneseentiiebelatemopEECMRIaRNRE antigen.
- lanthanide phosphors), enzymatic labels (e.g., horseradish peroxidase, R-

gl e R ST oo
R T
S L B R T
HSEEIEE R R oy S el e

rom a living or f
re@égrﬂ%li%t%%}r?e %%%838 (&'term “monoclonal” is not limited to any

a
or

particular method for making an antibody.

{051] The term “chimeric antibody” refers 1o an antibody in
which a portion ot the antibody is homologous 1o a sequence of a particular

species or a patlicular antibody class, while another portion of the antibody is
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monkeys, rats, rabbits, and other animals. Such substances include, but
are not limited to, blood, serum, urine, cells, organs, tissues, bone, bone
marrow, lymph nodes, and skin. WO 2005/017107 PCT/US2004/018936
0111] The term "cancer" includes, but is not limited to solid
wO2 ‘éWé%&’ggic malignancies. Exemplary cancers include, but ww§€ﬁ6ﬁPé§93“
‘to, breast cancer, colorectal cancer, gastric carcinoma, glioma, head and
neck squamous cell carcinoma, hereditary and sporadic papillary renal
carcinoma, leukemia, lymphoma, Li-Fraumeni syndrome, malignant

R e lionp.dneapm aiiinlegpyRleBRaRRB Rl \ge, e.g.

carcinorma, osteosarcoma, ovarian cancer, pancreatic cancer, prostate

Gancst smay cel l&lf@,gﬁ@ﬁ%%we%%ﬁ%rﬁgm@rzrt\/?@m:%‘a@%g@m),

ransitional cell carcinoma of urinary bladder. [0112] The term "HG
@féﬁ%l@g%@ y biological effect of HGF. In certain embodiments,
activity 1s’Met-HGF activity. In certain embodiments, HGF activity is
Met independent HGF activity, [0113] The term "Met-HGF signaling” .
includd@RY interactibiede G EHh 3 aed éedbreyoetersrieaamntibody in
"Met-HGF activity" includes any biological activity resulting from Met-HGF
wljahiihe. Eldhipran casioideaAYiRIE Bt e ot RniRm@vadupfanother
‘induction, liver regeneration, wound healing, growth, invasion, .
antisilodie eRfErEnEEisd 'mﬁm?orb&i@aﬁ%&@rdmemm%ﬁ@ﬁ@ﬂ is
proliferation, apoptosis, cell motility, metastisis, migration, cell adhesion
denveih anbibrriRASpHom Atk BRIRM FaiRis iR Feftschpre of different |
adhesions, and cancer resulting from aberrant Met-HGF signaling. [0115] |
 Rcie ASERAR MELPER ey S MUGELIER) HEhBR s derived

which Met-HGF signaling fails to stimulate any Met-HGF 48 W% ‘
s st HRs IR TSR (s Marhers eierent
would result in such activity. Aberrant Met- HGF signaling also includes
I§AYYEFSImstance in which Met-HGF signaling results in less Met-HGF

activity than would occur with normal signaling. Aberrant activity also

includge sl circumsihadeimuichiMpeEliBFsighaliy] redeuvdtsdragreatdvody
Met-HGF activity than would occur with normal signaling. Aberrant
Wesidin Fvsigoaling eam rieslét régierarhing, tim détcasnt apdases 0116 ehdopes
term "Met independent HGF activity" refers to any biological activity
affacterdy IHE Fatinet diodd amridpegetdn birfing iof Marodimemst a multi-
receptor. Such activity includes, but is not limited to, biological activity
siffecticl Dy ibGHy isterdotiopesitic b esheprdrichri¢ erapizes Qigijerent
affected by HGF through other pathways, e.g., Ron or met/ron
bpttypeinesrdhel 9ame Fhéifensntdelig®RGE activity” refers to any
circumstance in which HGF activity is either higher or lower than it should

be. In ﬁ%tqin CircCUMptANGS s 2DSIEARIdUPiB6HYY SRS/ TR ARSHN N
HGF signaling. In certain circumstances, aberrant HGF activity results

PR oFRNSERERI Riife Mibrtisdighaidbaad! Shoskhbm Ehissiainents, a

embodiments, aberrant HGF activity results from a concentration of HGF

that isilowaribag it shouiibsc il dNaBieh diiRpmees iSRREGEAbiety.
drug™ as used herein refers to a chemical compound or composition

le of i i [ .
capab ([eogsljnducmg al’rqgsfg?r% “humanized antibody” refers to an antibody in

which all or part of an antibody framework region is derived from a human, but
ali or part ot one or more CDR regions is derived from another sp‘ecies, for

examplie a mouse.
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therapeutic effect when property administered to a patient. j0119] The

term "modulator,"” as used herein, is a compound that chances or alters
__ the activity or function of a molecule. For example, a .S WO %0%51 17107
wo %Q&WEJ@%OMOB%G modulator may cause an increase or dg (eaddiii{®18936
the magnitude of a certain activity or function of a molecule compared to
the magnitude of the activity or function observed in the absence of the
modulator. In certain embodiments, a modulator is an inhibitor, which
decreagssghe magnile et IRAR MR ACIHiOBIREIIAR S malGilsy in

Certain exemplary activities and functions of a molécule include, but are

HRldTBethimOOBRGATHTRE FRAEIIK Beiisand BOBRHAHRIGS.

Certain exemplary inhibitors include, but are not limited to, proteins,

%&ﬁgéﬁée@tiﬁ%ﬂ%m%%@iﬁ%ﬁ% banydiarns P %rﬁmﬁuj%’g%{g%%&g}fged in

cules. Peptibodies are described in, .g., U.S. Patent No.

(ERITRSRRRTIRGARGY, MRRIERHDL Do, WRNKEPRZ LM 204 lispd

herein, "substantially pure" means an object speciés Is the prédominant

SRESISSPrRSeR fcstafehiBRlRhhass Mm%a@y@ﬁ 0410820, A0 e d in

individual species in the composition). In certain embodiments, a
tpiallymdrified 5actian s Bt ampost it | ies

r(:ﬁ‘)'lc'}trj)rlﬁprises at Iééast about 5%%@%%nt (on a'rﬁg}gvrhk?a@% %?1 éﬁ)@@%é%‘?&

PraGIRIBaIREH AR SRR IRy Present. In certain embodiments, a substantially

pure composition will comprise more than about 80%, 85%, 90%, 95%, or

99% of all macromolar species present in the composition. In certain
embodifitfits, the ob}B& §sBtieisidinieg Rribsdyidatermdgenaigntiody

contaminant species cannot be detected in the composition by - :

vérfdher YRR tenreipibies) aniBRIN the composition consists

essentially of a single macromolecular species. 10121] The term patient
includge$Biman and Emémahsifiipetsiically WiRdPGefeld 18 the ability of a
PCT/US2004/018936 Certain Exemplary Specific Binding Agents [0122]
dpasftaibimitanegstehbbidds a Metetceptogiednsiusdiritethan it binds 10 a
phosphorylation. In certain instances, normal HGF-induced Met
phosp ey diosertgiol arrdadiarmiyso b peltilar inratiegsas elrs aersinding for a
instances, aberrant Met-HGF activity correlates with a number of human
ldigeaseitiatos: ffoit e sapd pieaticsstdin, iBSan0es 250, H00h HtGDeOtiries
correlates with certain cancers. Therefore, in certain instances,

- grerldlathe) HeRHRINjomaybo-teessbelticatiainefmbadierals, affinity is
embodiments, specific binding agents to HGF are used to decrease the
e GOH R actiVingt ¥r 6l Sh assrym Hile Bitgpineemibrdieesits, affinity is
embodiments, decreasing HGF activity from an abnormally high level
dereaises hnaiydseracasganinreatai emebsdinentsf affinity.is
According to certain embodiments, specific binding agents to HGF are
dleatingsdi arlceetin eathrdenip 6ameinte mipedimeniaiaffinieits to
HGF are used to prevent cancer. [0123] In certain embodiments, a
dpiesminEm dngaganibrivarseluisnimethed cancers in which HGF
“activity is normal. In such cancers, for example, reduction of HGF activity

to belzmrg?rmal may REOMIte: adhrbpReYEre RIFRCh ID4MHLFY @iBlecule

embodiments, a specific binding agent to HGF
capable of being bound by a specific binding agent. In cerain embodiments,
epitopes lypically comprise chemically active surface groupings of molecules,

such as, for example, amino acids or carbohydrate side chains, and have

specific thiee-dimensional structural characteristics as well as specific charge
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is used to modulate at least one Met-HGF activity. In certain

embodiments, a specific binding agent to HGF is used to modulate at

least one Met independent HGF activity. In certain embodiments, more

W specific binding agent to HGF is used to modulat AGHYIY o«

- wo 2'%@?:’3?)%0415/017107 PCT/US2004/018936 [0125) In ce?gﬁﬁﬁﬁw‘%) 36
embodiments, specific binding agents to HGF are fully human monoclonal
antibodies. In certain embodiments, nucleotide sequences encoding, and
amino acid sequences comprising, heavy and light chain immunoglobulin

chwlectdesipartiCiplddyeseqmnbes cotigspoading do-teiaua: eoieitain
are provided. In certain embodiments, sequences corresponding to

ecompiementgritpitetesminiythegions{CDRIS) Spegificaljyritem HRB1L
through CDR3, are provided. According to certain embodiments, a

diylariciaone celihlicle expresingnsilwhtam mepilopglobutinongiansistis the

~ provided. According to certain embodiments, a hybridoma cell line

aeXibesgng:t sth prisonodeoral avitilzatydsoptbeidedinky seidaiBsidues found in
embodiments a hybridoma cdl line is selected from at least one of 1.24.1,

Ha2 @i dpe0uket 66 Gederdid.iHe nfib@dy4, 2.12.1, 2.40.1, and 3.10.1. In
certain embodiments, a purified human monoclonal antibody to human

[ ided. ility 1o ¢l d b
Czec RO foc in et AL A AL e A PR tess to
i ' Vi idating the
o 2Rl WRMOE AULING I dee A RART AR S ENR G I

components 0 rge or crudely m ocras
' a ; 1 dise Furt re,.the utilization
R o S R T, AR Sl LR

FALOAREIR RIS 0B dOE RIPIEPEION USRI AR

uman gene products duri opment, their communication w
. nsnand ey & nt in disease induction and
bg@fiﬁfn [Olg%aiﬁ'l{irﬁ?[ﬁ%ﬁéghctical application of such a strategy is
the "humanization” of the mouse humeral immune system. Introduction of
humatP&H wo 200318 1y BetverEeRITIRII6 o Ry RBIARgI gy hich
loci into mice in which_ﬁhe endogenous Ig genes have been inactivated
“6Tf’é?§ﬂiﬂ‘gc§ﬁbﬁﬁﬂﬁﬁt ChigH%A9eChiR TSNS BrREMANENRE gRaipisE@nce of
Xpressio aqd assembly of antibodies as, well as their role in B cell
2 GGRLAE MR it TP RaY ) PROGRAPBITREdgPents, an

production of fully. human monoclonal antibadies (Mabs). |n certain
B R KA R GRS BP0 S Fipineice erctive
immun d%e&i? aertld allergic responses intrinsic to mouse or
RIS ferVEZed Mabs, and thus, in certain embodiments, increase the
efficacy and safety of the administered antibodies. In certain
embotidhts, fully Rbmierantibotitsd prlyriecisditie! the tsathentdf means
chronic or recurring human diseases, such as cancer, malaria, or
appolijerstivettletdtigarunipatiNvhirs b étivotvigirepe atedentihdsination
administrations. [0128] One can engineer mouse strains deficient in
imeoeiek vaithdely Yrbduolids witbitaibe fragmietsohthedhentiaie g 10dsinot
anticipation that such mice would produce human antibodies in the
aabseiatebmitiv adeo antitsotiivs of argelpnptiadtdeaigmdrichitiay Hsedatvd
the large variable gene diversity as well as the proper regulation of
pahtibadydideiligitivaddn nature, (2) is linked to a polynucieotide which it is

not linked 1o in nature, or {3) does not occur in nature as par of a larger

sequence.
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expression. By exploiting the mouse machinery for antibody diversification
and selection and the lack of immunological tolerance to human proteins,
the reproduced human antibody repertoire in these mouse strains may

WO aHigH Taffinity fully human antibodies against any antigen BERé$et1/018936
including human antigens. Using the hybridoma technology,
antigen-specific human MAbs with the desired specificity may be
produced and selected. Certain exemplary 53 WO 2005/017107
PCT/UiI % /018936 hods 2re des ribed.i %_/?8/ 48&3 U.S.
patent NI 41545.807 TEF 000 P9 AL SAE B (g means a
certain embodim ts a cons ons _fro ecies other
tﬁé%? UhFAT %ﬁjon(%g 51 the huéréﬁan var %ﬁﬁ%ﬁg%(synmaﬁaei&%&r?%@e

i R o

prlse tetrame
oftw |dent|c air t| c [ ach havm
e R oHaT B ToBh B AR £ DR FRE Rl eaﬂa from the

full-len th Q:eav t?aln (m cer l%l eml od Imegnts, about 50- (.53 IE
AtRING-Erm IRl g@rﬂ : il chal‘hpt ca1|y csiuec;(é)sr%sv 5 foma
(ﬁ{ﬁbout OOetg 110 %@ e.am |6100a thatlt!}/ |caIIy is responS|bIe for
§éﬁ rec gnll carebo @rmindl al portio % of each chain typically
defines a constant region that may be responsible for effector function.
Human ligfkhains arEhgpivatly pligsitietides ikaped dret dimnbsla lggnieric term
chains. Heavy chains are typically classified as mu, delta, gamma, alpha,
doggdioty aadivetneltirsantitodgitcstigpe eksyth puiteingthighhavel
IgE, respectively. IgG has several subclasses, including, but not limited
tdelgliansg@2diyems, and/Gahgintign s slassesimeiadmaind@aids of the
limited to, IgM1 and IgM2. IgA is similarly subdivided into subclasses
imﬂumgeau@ﬁ@ﬁndﬂé@ri@img@m&wk@ﬁgimimmidﬁdnﬁvgmaﬁﬂons
heavy chains, typically, the variable and constant regions are joined by a
"FOEBHIIE, BLEIDSHIHHBRS fhHd RS Witthedt sroyecian §8030, 20, 15,
including a "D" region of about 10 more amino acids. See, e.g.,
Mm%%ﬁlﬁfﬁiﬂﬁaﬁ'&f of W3S SERHENERET/US2004/018936
Ch. 7 (Paul, W., ed., 2nd ed. Raven Press, N.Y. (1989)) (incorporated by
referenqeds]ts entiretyrf@ﬁ@H@Wms&s{)ﬂd&umi@iggemm@mﬁs applied .
light/heavy chain pair typically form the antigen binding site. [0131] The
vayiahlebsraibnst¢ypicalhecxhibihte:santgegenarabstfoohderoheiadéelor
‘conserved framework regions (FR) joined by three hyper variable regions,
alsa ngtiied aqrolyipeptivaoiyddjenmiriotide giensarde IR, isTha=€BR N an
from the two chains of each pair typically are aligned by the framework
regipns smhicicindiy @ nablechindiab deratsp éailiat egitops &sonie thrminake and
to C-terminal, both light and heavy chain variable regions typically
cahigtideath e cloneain $FR1LICOBIR IR Ricdiy nER $) CRRR3bandtBRJor
The assignment of amino acids to each domain is typically in accordance
waitih ¢inei seiefinitminsadlf 6albari@eguences of Proteins of Immunological
Interest (National Institutes of Health, Bethesda, Md. (1987 and 1991)), or

Chothia %%5??{ 9389%1%5% nceg%%a% AREAY: (<NoLIg & %@Néﬂ{% to

342: 878I ain embodiments, an antibody hé

chalné) t@ﬂ?& %’Pé'%?% 'na Qﬁoﬁ?ﬁﬂ"ﬁaﬁnﬂﬂ@%@% 1%%&%% ;l’p their

certal odlme

intended manner. For example, a conirol sequence “operably finked" to a

cading sequence is figated in such a way that expression of the coding
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an antibody light chain binds to an antigen in the absence of an antibody
heavy chain. In certain embodiments, an antibody binding region binds to
an antigen in the absence of an antibody light chain. In certain
wo 2§iResiments, an antibody binding region binds to an antigeitpt@oe4/018936
absence of an antibody heavy chain. In certain embodiments, an
individual variable region specifically binds to an antigen in the absence
of other variable regions. 55 WO 2005/017107 PCT/US20041018936
[0133] In certain embodiments, definitive delineation of a CDR and
sidlgutificati o aaftriesiehl es conuanisin g thee duimgingbitevatrathentibottplis
accomplished by solving the structure of the antibody and/or solving the
ssitiuctnesest the antibody-ligand complex. In certain embodiments, that can
be accomplished by any of a variety of techniques known to those skilled -
in the @Fé%j”‘:h as Xpay, CySallography. InGe, a'agnﬂoeoaim?g.tﬁ’ fers to
methods™ ot analysis can be employed tooi‘cjientl or approximate the

' | f such [ -limited he .
e s RS ST e Lt ST LA e S8 epipo o

cg)eesigiéie% SaRdLIhe Kabat Al alien '%%ataﬁ*%ge%gg%ugg{bs%r&%@%ggé’

ibody and is yplca“ used to i regions.

Lo i G gD e e R S
in it itaj | i -
T T G T O T
L ATER, g AR RN oA i B SO,

L e

MTM, a computer program for modeling variable regions o

AR ERAGEE S DDA Mt s TSN ASARUIPR AR

1e tertiary structure of an antibody from primary sequence using a

inationtknawledqs daiabases canta kiR MetBodarsitth AR 1eader

those described in Samudrala et al., Ab Initio Protein Structure Prediction
3D EONNEK EERIR NG ARRi0aAReSROTEINS, Structure,
Function and Genetics Suppl. 3:194-198 (1999). The 56 WO 2005/017107

PCT/US200410189 tact definition is. d lysis of th '
availatg%eggm plex cr ?;?Engﬁﬁt&ﬁiéauégé 'g%?%\ﬁggg;ﬂgﬁ?éﬁgf%%%?ans a

- Biol, 5:732-45 (1996). [0135] By convention. the CDR regians in the. heavy
PR STE TG ah) VEIER Bt AL, RS S & O Bereg o
sequenptially. in the  direction from the amino teyminus to the .carbo .
MR LSRGy VO et o8 bk kotiges or a
L1, nd L3 and.are,number nti [ direction from the
i T S T e i aeruB L T CHIRS RERECE SRS o
Antibodies [013 Abisg)feﬁ" or bifunctional antibody typically is an
%?ﬁ‘lﬁ)c%ﬁ? ?/b%l%cgr%g‘g y ha%'g two different heavy/light chain pairs and
two different binding sites. Bispecific antibodies may be produced by a
variety|66fjethods hbRitimg eligmviehielide’ fedwnest oybateiminchides
linking of Fab' fragments. See, e.g., Songsivilai et al., Clin. Exp. Immunol.
7o B4 By3XI(1009) aRdsteinylied aludeahdambnkesBiesethes by aaierally
Preparation of Antibodies
occurring, and/or non-naturally occurring oligonucieotide linkages.

Qligonucleotides ate a polynucleotide subset generally comprising a length of
200 bases or fewer. In certain embodiments, oligonucleotides are 10 1o 60

bases in length. In certain embodiments, oligonucleolides are 12, 13, 14, 15,



[0137] According to certain embodiments, certain antibodies specifically
binding to HGF are encompassed by the invention. In certain
embodiments, antibodies are produced by immunization with an antigen.

‘'wo 2bb€oietwr antigen” refers to a molecule used in an animal toRrqAUERY01/015936
antibodies capable of binding to that antigen and/or another target. In -
certain embodiments, antibodies may be produced by immunization with
full-length HGF, a soluble form of HGF, a splice variant form of HGF, or a
fragment 57 WO 2005/017107 PCTIUS2004/018936 thereof. In certain .
HmBddirants, e hindGids semb ilrantior¥egmic polidtenaiay be single
monoclonal, and/or may be recombinant antibodies. In certain
drabogithentéoahlibetimdsithe. thientise idhrrrrsiinibodies prgemednutant.
for example, by immunization of transgenic animals capable of producing
Qligean datbdgr seeddeecasenplentensablishstdeplidason No. WO
93/12227). [0138] In certain embodiments, certain strategies can be
emplo manipu [ e t] j iuohas '
affinity:rgif';i Qg antibodl;jJI IE(% %}?grgﬁ{ggrg% !:g?r:aBtFegi S ing%qd%, but a{ﬁearlljc})’fe s
JoieditRADeINsE A SR PR AL FARAAM THEAZARSR AR nucleotides®
polynucleotide molecule encoding an antibody to generate an antlgofy
vari | . . ) 3 ina.
D AT roe e .

HeCiedst o RIUMDEIETA R tRicsgan m@@m@\%@@@ﬁﬂ@&aﬁﬂﬂges such

residues targeted in mutagenic strategies are thiose in the CDRs. |

SEPABEMBRAITENLS, O SRidaIdbR lanaspAbrsseiens qfdhe

variable domains are targeted. In certain embodiments, such framework

RoignshaNR BReibshoVWh 2 sRatibwirindhe (AL RdiRGfIRe ties of
l:f:ertain antibodies. See@g.,ﬁlﬁudson, Curr Op?r{ Biotech, 9:39%%302

| M@@%é&ﬁf@éﬁ@?%ﬁ@@f@iﬁk@%@b!%ﬁ%{fﬁmmr@?%’m”%ﬂ@ Res.
more effectively screened libraries of antibody variants are produced by
188308HN CEBlo et &itardireaied CriadeDesisiOeBOPY TLIRUINSIEA Bt al.
the CDRs, which are sites that correspond to areas prone to mutation

Miusingthesshraticafinty HRVEY, 20060 5 18AIPCEAIS2ORMEIDRARM 6:530

maturation process. See, e.g., Chowdhury and Pastan, Nature Biotech,
(199 DOZ5i 2(890)ignd uelectineasdharaina lsytertain @rhadiaietiproach, pp.
certain types of DNA elements may be used to identify hyper-mutation

&lta i ¢hu drad sthein NBUliNGtdd id  IdeivarsitirBee asgdniere d rapanis (1991));
certain consensus sequences, certain secondary structures, and certain -
Salinerainds F=drabddmpie] SUET DNAHEleanents: thBtayanaheQisatical Reviews
identify hyper-mutation sites include, but are not limited to, a tetrabase -
Hequen(0 8O dhiginisalptrires GAwhiGlh, ot dveedthy iguanmineaté), by reference
followed by a pyrimidine (C or T), followed by either adenosine or tyrosine

{8 aniT p(irpo¥ean ceriei enbidinneitarapxadigpleusieolitié clenieciude a
that may be used to identify hyper-mutation sites is the serine codon;
2bgl-RImdedaatiom certain embodiments, antibodies are humanized. In

certain embodiments, a humanized antibody is substantially non-

mmunegepic in humgesnl) sREUNAIRRAT RN NURIATRL aLlRo
has s:]bstaj:\tially the samegaffinity for a target as aer?j ntlgg%@ﬁ%%nggno hgé)éfs
readily calculated by known methods. Such methods include, but are not
limited to, those described in Computational Molecutar Biology, Lesk, A.M.,
ed., Oxford University Press, New York (1988); Biocomputing: Informatics and

Genome Projects, Smith, DW., ed., Academic Press, New York (1993);

Computer Analysis ot Sequence Data, Pant 1, Gritlin, AM., and Griffin, H.G.,

28



species from which the humanized antibody is derived. See, e.g., U.S.
Patent 5,530,101, U.S. Patent 5,693,761; U.S. Patent 5,693,762; U.S.
o Patent 5;585,089. [0142] In certain embodiments, amino acids of an ‘
WO 20558dy "ariable domain that may be modified without dimirfSHIASEHg-/018936
native affinity of the antigen binding domain while reducing its '
immunogenicity are identified. See, e.g., U.S. Patent Nos. 5,766,886 and
5,869,619. 59 WO 2005/017107 PCT/US2004/018936 [01431 In certain
eubQdHDANSATRIGIcANRNQ] @B NNk, by SARIhQds KﬁQYgQiE‘ i %rlée/'gular
typically designed to achieve increased binding affinity for a target and/or ‘
Bitedgpe vamangenGityfdbemati inthg7yesip] CRaN ..
embogﬁnents, hu@rﬁanize’)cg antibodgsbgéieélsn?édi;‘igi %@ﬁ%tnni%teﬁ F‘g’ySES Primer,
Gy aSyEation. SHes Mea; incregse gffia| ibo ! .
cognate antigen. See, fgdggl et@a@f ]\/I%I %%851%%?%%1%@#@8‘9&3991)’
lan geTiainierBbaglinm Al Jea BHALe I BUED 387699 i@@ag.
"hyperchimerization,” or "veneering/resurfacing" are used to produce
human;fo?%intibodies See, e.g., Vaswami et al., Annals of Allergy,

Asthm munol 8@&'6%‘?1@@ o¢sdeudricEPHIE Menithgineatesigned to
9:89%-90%219%6); an Eﬁs Patent No. 6,072,035. In certain such
ShBobmIERES L RR WReWPRARAHSASES WistipddMethodsderdetgrmine

by reducing the number of foreign residues, but do not prevent
B SR ARSI 6 peagsams. Computer
administratiop of the aéwtibodi,es. Certain other methods for reducing

RRIAC g?ﬁgclﬂ)(/) 354 SRR sIdeniNGhRtrRes: o §%ﬁﬁﬂﬁﬁ§?j{6}lﬂde. but
3663- 1999), 4 tain inst , h ntibodi '
e e e G OB B g s ASH AR e

fesulisina loss iflegmgreux et al,,
e AR o) & L R R e GRUST Repuor ety of
o A Tod e AL e WA BRI chi et al, .
A Foaitns o a Do (O WE SOobBEELET © PUblicly avaiable
R R e R e e e

e o A A P b e en i Zoeos;

AagaieEadage RO ReVERV I e s cLdL gl

amino acid sequences are aligned to identify a consensus amino a
SRUUSECRJA cEHaIRamodizIants, the FRs of an antibody to HGF heavy

- chain or light chain are replaced with the FRs from a different heavy chain
or Iight@f [n. In certain embodiments, rare amino acids in the FRs of the
heavy ﬁight chainCEEHn MBS Hism ardaicieplagdwavaitdnbeacid
rest of the FR amino acids are replaced. Rare amino acids are specific
HO SER LR SR D ARiIGHIGh REioh ordy ashorresienipfdbado

FRs. In certain embodiments, the grafted variable regions from an
SN BlesH s el clanath s HonsmRY haysnvent iobitersseaen
,g1e constant region of an antibody to HGF. In certain ' :
identity even though there is no significant relationship between the two full-

- length sequences. Accordingly, in certain embodiments, the selected
alignment method (GAP program) will result in an alignment that spans at

. least 50 contiguous amino acids of the fa:gei polypeptide.



embodiments, the grafted variable regions are part of a single chain Fv
antibody. CDR grafting is described, e.g., in U.S. Patent Nos. 6,180,370,
6,054,297, 5,693,762, 5,859,205, 5,693,761, 5,565,332, 5,585,089, and

WO 20887 181 | and in Jones etal., Nature 321: 522-525 (1986); FASIHSTAM 8936

at, Nature, 332: 323-327 (1988); Verhoeyen at at, Science ‘
239:1534-1536 (1988), Winter, FEBS Letts 430:92-94 (1998), which are
“hereby incorporated by reference for any purpose. [0146] In certain

bodi ts, a ph display,techni ' d t lonal
UL In cerain GO B B R ST L SRR R A man
lonal antibodies. | tain 61 W0Q.2005/0171Q7 ..
(GRS ROALEHS! B YA b RCER o RS Y ik
S R T L
et at., J Mo! Bjol @22:@3% 18?2%‘ U.S. Patent No. 5,885,793. In certain

algnsshirardpabye FUeRPRESAiAIRGR AREsolih e aBialshed
havjng affinity for target. Thus, certai h
SRfbertn ST DGy BOTBba SRR CEbSRIREb e
face of fil us bacteriophage, b t selection of ph
A RN QR e
“functio-naé.a onistic ntibody fragments aje is-ola!]e%. In certain such ]
B ARSI L i e(E VEFHROE B ARIT N Eb R G2 iSeR detri
o AT A o AR R B g Perec
8095-8099 (1990). [9147] According to certai iments, antibodies of
ARG R 3 K1 DR E8 od heF HTSADGHRO S gL APt ston
e D T
o st A 2 R R S P Bjumction
i b . | bodies. .
L e e e opmne
(GRPUSANDE @PQ/f,eiﬁfsé‘Wﬁ@ﬂ?@%&%&@ﬁgﬁfﬁ%ﬂzﬁ%@éﬁ?gc 78) for

certain’'embodiments, one may employ methods such as those'disclosé

1HB PalPLdished AnpEcationNo HNQSH 24893 27 i SRNOZNP/SLI LI A,
PCT/US2004/018936 Mendez et at, Nature Genetics 15:146-156.(1997),

' gwhigh Aser bereby: rgorparatedEdO s e ree dor A RYPATE QL Bhiso used

According to certain embodiments, fully human monoclonal antibodies
bzqggfqugmﬂﬁf are produced as follows. Transgenic mice containing
uman iImmunoglobulin genes are immunized with the antigen of interest,

e.g. HGE ymphatic cells (such as B-cells) from the mice that express i
antibdHi€lare obtailfetf Ehefé]b&pé?é 81 S RIEBRIRES dor a polypeptide

myeloid-type cell line to prepare immortal hybridoma cell lines; and such
Sﬁ%ﬁ&&Fn&‘E@Pﬁﬁé@b}'&@%@%ﬁ&%ﬁﬁ%‘&%ﬁm to identify hybridoma cell

‘lines that produce antibodies specific to the antigen of interest. In certain
embodimafys;ithenprdiduatiemaiadtdiridomiotefiibne 4824 48048868 970);

antibodieéosrgggirf{scotg rl{lag;tﬁ;cs g&ﬂg‘fﬂ\ﬂ 62 from Henikoff et al., supra (1 982);
Gap Penaly; 12 |
Gap Length Penalty: 4
Threshold of Similarity: 0

|076] The GAP program may be usetul with the above

parameters. In cerlain embodiments. the sforementioned parameters are the



[0149] In certain embodiments, fully human antibodies are produced by
whae(pression of recombinant DNA in host cells or by expred¥idiilif2004/018936

hybridoma cells. In certain embodiments, antibodies are produced using

the phage display technique described above. [0150] In certain

embodiments, fully human antibodies are produced by exposing human

splenocytes (B or T cells) to an antigen in vitro, and then reconstituting

thrée&ﬁg@%mf’é%saﬁﬁmm&ﬁpﬁam&wm@émw&mﬁ genalty for end

nod/SCID. See, e.g., Brams of at., J Immunol, 160: 2051-2058 (1998);

Cﬁ%ﬁﬁdﬁ@@dﬁ,%&éﬁé’é@@t%@-l% (2000). In certain such approaches,

engraftment of human fetal tissue into SLID mice (SCID-hu) results in

long-termgrematopoiesis anthemabotineldsvelspsniid Hiesing 8 gehB

WO 20051017107 PCTIUS2004/018936 McCune et al., Science

24bAEd & 3hdA88 hibwe reenaisihg Sera atsiel nediden 243r24B kP ah) almino

certain instances, humoral immune response in such chimeric mice is

depsaderiuemco-sidvalooehiddioaibo Breelisifotheidsinatacdessleged

Martensson etal., Immuno/83:1271-179 (1994). In certain approaches,

huraam PEAPIEMEIesd Iymephosy 1S3 ass [13hsphredamiciSCID crdeain

See, e.g., Mosier et al., Nature 335:256-259 (1988). In certain such

erphasiaienssitsyespsietiv trandplgnigent eltsgre tesatdueeityeshaithcamprising a

priming agent, such as Staphylococcal Enterotoxin A (SEA), or with

anfizfuplan g Oononocionad aatibiodies,tighndevel s bl sieli5 % identical to

production is detected. See, e.g., Martensson et aL, Immune! 84:

22412301025} buypbyicetsaic Blabt@6: SEABIDEEX1205)7[A%51310 33, 35, 37,

certain embodiments, antibodies of the invention are produced by at least

orEgpitthesiod algindnhydbrigioreashddiients, 20sheifio.bindied dgert4&dmprises a

1.75.1,2.4.4,2.12.1, 2.40.1, and 3.10.1. In certain embodiments, specific

bindiagyagesits dintbtisiG B watfieblK oafidd Sortpdsiog A0-20NNdRcielsRquence

embodiments, specific binding agents bind to HGF with a dissociation

coastans{KBYdtibetivabto upeoxintatelyl GO9emee Sctoqint dsomédsirtid NO:

by the kinetic method (Figure 6A). In certain embodiments, specific

birdding B8 1idd 185 GF, Wih 4l KB"df48ss than 10 pM to approximately

54 pM, as measured by the equilibrium/solution method (Figure 6B).

[0152] In@r@in embogineRisnSBREieiRIBAIRY A9BBEHEOPINGFR Adent
immunoglobufin molecule of at least one of the IgG1, 19G2, IgG3, 1gG4, Ig

E’ég%dgpesa&qiéﬂ%ﬁém%n{ﬁﬁﬁﬂgﬁ empedimenten RaabisdRi¥amino acid

agents comprisé a human kappa light chain and/or a human heavy chain.

In CeHGIN RAMESPABNIdARIBGE/ LB 2RISR Qiehed i REiBkietNfrom
heavy chain is of the IgG1, 19G2, IgG3, IgG4, igE, IgA, IgD, or IgM

isaiyRg- 11 Restain erpbedinments: spectis Bedity aeenis havedresn

cloned for expression in mammalian cells. In certain embodiments,

SPeRifi dindIe, 208 i%rﬂi?f&ﬁ%cﬁaﬁjmﬂtéﬂm aion etghthamrnyhiing a
constant regions of the IgG1, 1gG2, IgG3, IgG4, IgE, IgA, IgD, and IgM

isqpypenideldn eeHARGRRPAT GRS e Slig iRdnarBastDeoRRIERical to

a human kappa light chain and a human IgG1 heavy chain. In certain

e”H?PQMﬁB%&PE&H}%WE@%@&Q@&%&%W@Q@ Rienan kegpadial, 32, 34, 36,

chain and a human 1gG2 heavy chain. In certain embodiments, specific

Ibirggf'goé%@tagpW@éﬁﬁnhé&mma@sti%ﬁ@@im%ﬁcﬁdww%&prsses a
9G4, IgE,
light chain comprising a variable region comprising an amino acid sequence

at least 99% identical to an amino acid sequence selected from SEQ ID NO:

24, 26, 28, 30, 32, 34, 36, 38, 40, and 42.
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IgA, IgD or IgM heavy chain. In certain embodiments, specific binding
wPERRIs Gemprise variable regions of antibodies ligated to a canstaM2004/018936
region that is neither the constant region for the IgG1 isotype, nor the
constant region for the IgG2 isotype. In certain embodiments, specific
binding agents have been cloned for expression in mammalian cells.
[0154] In certain embodiments, conservative modifications to the heavy ‘
and lighf@hejns of antfpdissdifiuencin |taatoseiyfths teyiicomhadiies acids and
1.24.1,1.29.1,1.60.1,1.61.1, 1.74.1, 1.75.1, 2.4.4, 2.12.1, 2.40.1, and
3thein atind detiesp doitinganodiidiaimisrage dheedmyoncgides)Syiithesis
produce antibodies to HGF having functional and chemical characteristics
siipitdrEditihos & obiHe cnliboulds . fldntties hiydEd dpinalinssA $so4inas29.1,
1.60.1, 1.61.1,1.74.1,1.75.1, 2.4.4,2.12.1, 2.40.1, and 3.10.1. In
contralstiiande ibds se (D8I emtes R ih Mantie ratadifftatizindn thkerence for any
functional and/or chemical characteristics of antibodies to HGF may be
aptopsishBtE soiseutirg(6 WD 200H0aFidey ¢ & EeohumIBEBtional
substitutions in the amino acid sequence of the heavy and light chains that
diffexirsigadidantipria vl @ffdet acidmntanagos) dhdistluditnéedf dneino acids,
molecular backbone in the area of the substitution, for example, as a
sheetloy delical acdfgriactivac) dhe cisegeiocdiyazopbobicisnofdlaids may
molecule at the target site, or (c) the bulk of the side chain. [0155] For
exdgoibe, suitdrservatjvenamis doagdigpbptitigmn! theap ieseMemavention.
substitution of a native amino acid residue with a nonnative residue such
thak sepieis tiftienebnoeeffiectadmithiepalaidty iocithiege-biythe xgmivinacig
residue at that position. Furthermore, any native residue in the
PelyReRlL MY A0, RURSHTethyijRialaNind, @schar/ Siery) greviously
described for "alanine scanning mutagenesis." [0156] Desired amino acid
SupiipHeas b erhalce §@wa$!we~f@mesarmﬁmj\@h¢@mpmisﬁdine, 5-
determined by those skilled in the art at the time such substitutions are
desirrex Iy sRitAIB-AReHINERihiRRIBA Aeithe BRHIIoNS RN R8d4S8Hd tmino
identify important residues of antibodies to HGF, or to increase or
degrgase e affpiyRl e rribodiesd @ bzl pageriRad barabe dHAEN the

certain embodiments, antibodies of the present invention can be

exprenand mieRlidnas Mbelihiay furkiidamareslldinandrhesitaihand direction
embodiments, sequences encoding particular antibodies can be used for

trangfermatonptasiHabis oM aa sl Aeosdingitodealie and

embodiments, transformation can be by any known method for introducing
pRlyAvelaqitgles into a host cell, including, for example packaging the 66
WO 2005/017107 PCT/US2004/018936 polynucleotide in a virus (or into

rancioot O ihocedurcS RHIM e AE DR HTRER b5 A€, PAT RIS end of

R R T

e Fo o e AL I Brcction

S e D R
the transcription direction; sequence regions on the DNA strand having the
same sequence as the RNA and which are 5' to the 5' end of the RNA

transcript are referred to as “upstream sequences”; sequence regions on the
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phosphate precipitation, polybrene mediated transfection, protoplast
fusion, electroporation, encapsulation of the polynucleotide(s) in
liposomes, and direct microinjection of the DNA into nuclei. [0158]
wo 2004amnadian cell lines available as hosts for expression arePWEMSIOMNIE936
' the art and include, but are not limited to, many immortalized cell lines
available from the American Type Culture Collection (ATCC), including
but not limited to Chinese hamster ovary (CHO) cells, HeLa cells, baby
hamster kidney. (BHK) cells, monkey kidne ceIIséCOS , human S
DN 515 BRL I e AR RO QGO0 G5, ANA 2 REL U P81 he 3
lines. In certain embodiments, cell lines may be selected through L
el Higing MOHIER SIPhRse FRIRTRIGHPPreSUBIT IR sRAYFDEREE
antibodies with constitutive HGF binding properties. Appropriate
exprefsin) vectors Dsnermaiamiinst agissatesyueisnewna {0d a8 Mpass
certain embodiments, specific binding agents comprise one or more )
nERVREOHABS obT GRTEY 1 ETRROGHRENS FUBS Ohh VAl el BfpR¥IRE I tporated
vector/host systems may be utilized to express polynucleotide 67 WO .
by @RISR ETd U5A0R4I038836 tmatesylesraneeiing bribgiBleSstems.
~ Such systems include, but are not limited to, microorganisms, such as
Thastelicitansfprbwithorso aiinatidaciasiepogeinvefBitic P sMinino
DNA expression vectors; yeast transformed with yeast expression
adidotacsetisect cell systems infected with virus expression vectors (e.g.,
baculovirus); plant cell systems transfected with virus expression vectors
(e.g., iflower mgsaic vjrus, CaMV, tobacco _mosajc virus, TMV) or
st with b S e R ot P e classes
bgéa%nci)%);Co%arp]iorp‘aslaigellc%sten}% OA_'%%I In certain embodiments, a
7 po?ypepti e is recom inanfR/pexBress d in yeast. Certain such
embodiments use commercially available expression systems, e.g., the
Pichia Expre$sion $ystephobittogele sare, DisgoAMBA ) &) bwindlare
manufacturer's instructions. In certain embodiments, such a system relies
on the pre-pR-alphBedeildnckepliiecExechalord hh Asfaifein:
embodiments, transcrjption of the insert is driven by the alcohol oxidase
(AOX1) prorﬁ%ter uﬁﬁﬁ'ﬁdﬁﬁﬂoﬁib{} methanol. [0161] In certain
embodimentg a segreted poly egtk}ge? is purified from yeast growth
medium. In ce)rtain embadi erg[)é, t gnethods used to purify a :
polypeptide from y umis_t . useddo
purify the po%%epl%%%%rn%gg@d{gﬁgwfnfﬁnggngﬁg@g ﬁcﬁlﬁ%@?&t%&. and
(0162) In ce@zin er’gp&qm@ptﬁ‘;} F‘I%@‘cid encoding a polypeplide is
cloned into a baculovirus expressioh vector, such as pVL1393
(PharMingen, San lEiego, CA). In certain embodjments, such a vector can
be ui@@%ccording 10t REGHHH BRI &S B QIR TBRSiiRRR e Yrfeelve
68 WO 2005/017107 PCT/US2004/018936, Spodoptera frugiperda cells in
therex SRR Y TIPSR Lo PPoRLEE SR ARs BB hBITR Jppm another
certain embodiments, a palypeptide is purified and ¢oncentrated from
clagieh mithk ﬁafafﬂ@ﬁsﬁﬁf&épﬁawaaim%mma{aam@l@sﬂhﬁ
certain embodiments, a fg(Po%/g’eptide is expressed in an insect systent.

[ . }
hsBRRIATHEES b AE ety B pdadiinas anigeodies, or into the
non-homologous regions of the molecule. '

[084] in making such changes, according to cerlain
embodimems, the hydropathric index of amino acids may be considéred.

Each amino acid has been assigned-a hydropathic index on the basis of its



known to those of skill in the art. In one such system, Autographa
californica nuclear polyhedrosis virus (AcNPV) is used as a vector to
express foreign genes in Spodoptera trugiperda cells or in Trichoplusia
wo 2008fiygaain certain embodiments, a nucleic acid molecule erneowinga04/018936
polypeptide can be inserted into a nonessential gene of the virus, for
example, within the polyhedrin gene, and placed under control of the
promoter for that gene. In certain embodiments, successful insertion of a
nucleic acid molecule will render the nonessential gene inactive. In
hydesilirobiniby dintbehs gachrisipiatishessdiieintatieteetayrine (+4.5); valine
characteristic. For example, inactivation of the polyhedrin gene results in
(++B)pltedattpiid Bty erkialpose prowdh quitel)eicystam (+2.5);
embodiments, recombinant viruses can be used to infect S. frugiperda ,
metisnineristioB)usiatimeat: 581, @yginsrhitrdt thiconinet8: Bpse1ues)-0.8);
Engelhard et at, Proc Nat Acad Sci (USA) 91: 3224-7 (1994). [0165] In
tnypecpireentithintyrsipolypeptidesinadd ih Bhdustiineis3rd; ghdateate (-
as insoluble inclusion bodies in the bacteria. In certain embodiments, host
' 3.Bgliglotanprisin el ipalsith b3 dibssrstelieaddb)aeswe (-3.9); and
2005/017107 PCT/US2004/018936 centrifugation; washed in 0.15 M
arpia®ie 16409 Tris, pH 8, 1 mM EDTA; and treated with 0.1 mg/ml’
lysozyme (Sigma, St. Louis, MO) for 15 minutes at room temperature. In

cert bodiments, iy ysiaipis e et rspaieaUmmYl £at debEs |
is pgﬁ%%? by centrifugz;tion for 10 minutes-at r1 ,000 X g. In certain "

co%r{étmﬂ'gt%ﬁ\éffam@ek e repRIAINRE REfebisiHes UARRNEeSJE RP M ant.
Tris, pH 8, and 10 mM EDTA, layered over 50% glycerol; and centrifuged

K{fs 3P Minutasat SRP0 ¥69: 10sertain erakedimrknoWatpati etk mino
resuspended in standard phosphate buffered saline solution (PBS) free of

a3 ARY 68 s B aRURIn eoRRARENeRiSH SR REplitedSsifuitiphpdriedthic

by fractionating the resuspended pellet in a denaturing SDS
inBalasytaide-geli(Practs SAMErekegiakl sutkaly InNiaaraking changes
embodiments, such a gel can be soaked in 0.4 M KCI to visualize the
baeteiowhich Iopn dissepiisadandreteatranleiet suraknispthe uieriiution of
lacking SDS. According to certain embodiments, a
afPtadticredrdyangigrasattGSindiosmarpmitimispisdnchdimdameriartain
as a soluble protein. In certain embodiments, such GST fusion protein is
eipiidfithoh ersingth S8 WRictifieatiovitModul ea P imelonde i) af8d 86 L erizsntain
- embodiments, it is desirable to "refold" certain polypeptides. In certain
esinbdirerstsmumhwithyp efliSesrarepitatikded using certain recombinant
systems discussed herein. In certain embodiments, polypeptides are '
‘refolfsgiand/or oglzer Ip JAUBARSUGTHIGALASHAFHE HMURon of like
generate disulfide linkages. In certain embodiments, such structure
2 AR RS B EIRLCCHORIR L AIAROIEA RV Of ARG PR Lt arly
certain embodiments, refolding is accomplished using”any of a nimber of -

W %r\é’%lg%95@@2&@7;8@%?%4%%3@&%%@%59%%% Fhended

xemplary me hod include, but are not I_imlted to, expcsing the
AT RRIKBRIIES 29RELIARHYRICAIN RDONES it iR eraRRGR:Ah
a chaotropic agent”An exempla_ry cha_otrqplc agentis guanldlne_. In
SR RRROYIRha TeflfinadoxifatgB KRG 5P £ PNAIR 2as

governed by the hydrophilicity of its adjacent amino acids, corretates with its

immunogenicily and antigenicity, i.e., with a biological property of the protein.



reducing agent and the oxidized form of that reducing agent. In certain

W &L _ts, the reducing agent and its oxidizgd form are pr%%‘i‘%égoﬁwmssm
ratio that will generate a particular redox potential that allows disulfide
shuffling to occur. In certain embodiments, such shuffling allows the
formation of cysteine bridges. Exemplary redox couples include, but are
not limited to, cysteine/cystamine, glutathione/dithiobisGSH, cupric
chloride,rdghriothreitol XETislithiang BidtophtidtmeitrRrioritatden assigned to
(bME)/dithio-bME. In certain embodiments, a co-solvent is used to
ing{easeimefiicieneyialsfoldimiginExemplanyireqveiup WspuleatbUba D + 1);
not limited to, glycerol, polyethylene glycol of various molecular weights,
ang aginined815 £l 1n eerpin @@.mgﬂasa}agme(s@bgyﬁgtiﬁ&mnéf(%.@g;
polypeptide. Certain protein purification techniques are known to those o
skl it eogrtnke 6RTRIN-eMPqstigRpRLS. (REPLel); RUEFRASIQDIBYONESERRIR 0 5);
fractionation of polypeptide fractionations from non-polypeptide. fractions.
'%g@@ﬁi@ embodnayaipaleePlidns wrRUITS) usingrdromsjowsitisine (-
and/or electrophoretic techniques. Exemplary purification methods
inglggenputinee nop BNifsekio iaresipkatiom pafdaryopiam utiiptah making
precipitation with PEG; immunoprecipitation; heat denaturation followed
by-raREY IR WWhsansiRtegranftdpelicipdue sanlceiediaralindments, the
chromatography (e.g., Protein-A-Sephaiose), ion exchange
chignateaiEaP bY agxelu sield WMEIRSLPhITE) PRNBSZRONIRBO3S is
chromatography, and reverse phase chromatography; gel filtration;
hydexlapatitesanmategraphynisotiestiofacnsing witliraery lamsitlegrled, and
electrophoresis; and combinations of such and other techniques. In
cerajsriambodioanismpahmepiidnis porfiedclydasiguiot@ndiquidy also identify
chromatography or by high pressure liquid chromotography (HPLC). In
cespiinesbashimenisarparificatiovistepsunaydseorhtiegedsis ofghirstapbcity.
may be omitted, and still result in a suitable method for the preparation of
a Jhbstantiglynpurifiealspolyize ptidiéo [04 6&)itomertaireamtiodisients, one
quantitates the degree of purification of a polypeptide preparation. Certain
methods uantifyin r ificat : : f
kil in OB Certan SASTEIE raas e SR TR an Table
dgtermining the specific binding activity of the preparation and assessing
the amount of a polypeptide within a preparation by SDS/PAGE analysis.
Certain exemplary methods for assessing the amount of purification of a
polypeptide preparation comprise calculating the binding activity of a
preparation and comparing it to the binding activity of an initial extract. In
certain embodiments, the results of such a calculation are expressed as
“fold purification.” The units used to represent the amount of binding
activity depend upon the particular assay performed. (0169] In certain
embodiments, a polypeptide is partially purified. In certain embodiments,
partial purification may be accomplished by using fewer purification steps
or by utilizing different forms of the same general purification scheme. For
example, in certain embodiments, a cation exchange column
chromatography performed utilizing an HPIC apparatus will 72 WO
2005/017107 PCT1US2004/018936 generally result in a greater "fold
purification” than the same technique
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utilizing a low-pressure chromatography system. In certain embodiments,
methods resulting in a lower degree of purification may have advantages
in total recovery of polypeptide, or in maintaining binding activity of a

WO »of0lPepfide. [0170] In certain instances, the electrophoreticppigiggianoh asose
polypeptide can vary, sometimes significantly, with different conditions of
SDS/PAGE. See, e.g., Capaldi et at, Biochem BiophyslIRes Comm, 76:
425 (1977). 1t will be appreciated that under different electrophoresis
conditions, the apparent molecular weights of purified or partially purified
polypeptide may be different. Certain Exkleglary Epitopes [0171] In

certain embodiments, epitop i ] bodies bind are
provided (see, e.q., Example™8; _‘6’*}{%‘5}1 dgg i SRE SEQ ID NO. 164
and 165).Qmigarsdin embodimentsanerH@Erypltope may be Hitizedned
prevéﬁEbiddm of an anti-HG@Lamibom specifi . bindiubatjbuticosHGF.
lr-certain ansfuunncl ts,am HGFgpitop beytitized-todecrggze .
binding of an &nti-HG antibody or specific blndlnc agent to HGFE. In
certain embugiments, an HGF epitopelmayste utilized to substakyally
thhibit uulun of am gnti-HGF antibogy jr specificipindi ‘
An epitope Su%stantl lly_inhibits binding of an antitHGE antibody or
specific bindigg agen{ to HGF when daléxcess of epitope reduc&dthe

quartity of qfrsr,gﬁbl— gntibody Or SPEEHIGANTING ggent bound togder by
at least abouf 20% _40% _60%._73 WO 2005/017107

PCT/US200%/018936 80% 85% or f8Fe. In certdin embodimeﬁt%"‘an )

HGF epitopesigay be ptilized 1o bind a@tpHGF antjbody or specipgginding
_agem_m,geﬁa!n emhodiments—-an-HGE nnlfr\hn l’YJQ\I ha.tilizad to mlanhf\l

L Y- e T e T LASAA~ Ay ~aea~ )

antibodies o %ecific pinding agen?s’%ﬁ“&ﬁ bind t¢ HGE. In certd)
embodimentgisan HGI epltope!\may@a utyszetirg) solate antibodﬁeg or

A Qhﬂr‘lflr\ hindina.aae wihie. arthi et o

IeASAALLACAE S A LR AN MHL;III.Q VVIII\JII IIU 1 'III CIL III CIIIUUUIIIIC nno Q.II
HGF epltopenﬁ?ay be ytilized t h\Z?A{J\ﬂg tlé\ dlek or specific b &ng
agents which bind to HGF. In cé?hz&n Mmbmnment- an HGF epitope may
be-ttitized T TMMUMOyeTTto RRITE g @it TiCbjg
agents whi:Englnd to HGF. In certarn em od?ment an HGF epitope may
be administered to ananimal, ¥ éﬁ‘ﬁboﬂ%@mfﬁc bind to HGF may

subsequentlyﬁe obtained Tromptrg A RE T embodlmenAsigan
HGF epitope may be Jtlll;ﬁﬂyt@dmgrépr@wthmrm hl HGF-Met signaling.

Certain Thnr'xnauflr‘ Uses-[01 7')1 ln-certain-embodinents—methods-are

] A e i :
provided of {\"Lfétlng a cancer co#rﬁ%lﬁg‘%dprﬁmste ring a therapgtﬁféally
effective amphst of one or moresspadiicinding agents to HGF.Usu
certain embodiments,[methods are proyided of trefiting cancer comprising |
administering a therapeutically effective’amount of one or more specific
blndlng agerﬂsoto HGF and another théiapeutlc agent. [0173] In &dptain
culuuuullcll IELIIULb ale p[UVIEﬁ!H (.AI Eé gj (0] prevenung lllo‘lﬁ?d
comprising ademlnlster ng a therapeufically effectivd amount of one or
more speufﬁfbindlng agents to HGF ﬁaa’!ertaln embodiments, mégfods
i ' | AUUb/uuLulfyr

)

PCT/U82004/ 18936 ] ‘
Tyr Trp, Phe, Thr, Ser Phe

Val lle, Met, Leu, Phe, ' Leu
Ala, Norleucine

[089] A skilled artisan will be able 10 determine suitable variants

of the polypeptide as set forth hetein using well-known techniques. In cerain
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comprising administering a therapeutically-effective amount of one or
more specific binding agents to HGF and another therapeutic agent.
[0174] In certain embodiments, methods are provided of treating or
wo 20¥evensing proliferative diabetic retinopaihy comprising admiistesng-a¢18936
' therapeutically effective amount of one or more specific binding agents to
HGF. In certain embodiments, methods are provided of treating or
preventing proliferative diabetic retinopathy comprising administering a
therapeutically effective amount of one or more specific-binding agents to
erhlG R andrdnothier Sﬂﬁé@&bﬁiﬂf@a’@éﬁﬂﬁ@@@‘iﬁ&kﬁh‘@rﬁ%@ﬁn@érﬁ%@, a
specific binding agent to HGF is administered alone. In certain o
metabotiintieatspayshecitic mpeding hgahdes o & adivitiderey peidp@o g@ions
- administration of at least one other therapeutic agent. In certain :
n@rbbbdiveshits ke dpysific bifengcaiyét thiset=in aahpiieridsaitafant
with the administration of at least one other therapeutic agent. In certain
idemipdiesitis seaspbpifidibhsdofdhg emltcvier thabarpisrrgeyed among
~ subsequent to the administration of at least one other therapeutic agent:
sifhiaapelyieatidas, Incedsiberabe dottimieaenaieasttraiydre
cancer therapy agent. Exemplary cancer therapy agents include, butare
innes dimitetbtdyivdeiitmretibitpp el shemotteiagy o sPbieHdmtRsg@tive
compositions of the invention can be administered in combination
athieapyid sy betiitived withou slesiienis g ednerpoipabsditvinter wdhout
combination therapy comprises a specific binding agent capable of
atiedingyHERcingoind ipatite pigess tewdvthe anti 75 WO 2005/017107
PCT/US2004/013936 angiogenic agent. Agents include, but are not

limitegtggin vitro syntheticalivyPratesichanieal aAneRPSIEMNSw structure-
- ‘antibodies, antigen binding regions, radionuclides, and combinations and

sFoniupateshaereRinim aestaltiRodinieniar pogpeplidey aritageimportant

agonist, antagonist, atllosteric modulator, or toxin. In certain
Smbadipttsieraeenima e iehikitrsimidals, iheigal (redict the
receptor or enzyme activation or inhibition), and thereby promote cell
irflg8HAcararsitslbaiemtfe U3 Ghe pahdrapatreatreapteriddadaning acid
are not limited to anti-neoplastic agents including, but not limited to,
redylating Agendsdnaipdingnt Misfageivityustardacturehins img bl prettesnsineDne
cyclophosphamide, ifosfamide, melphalan and chlorambucil, '
sRitTe@swte@sa gueh pepaionestieiBONLN lpnasiime 4C0NUYstitdions for
semustine (methyl-CCNU); TemodalTM (temozolamide),
seittylerddimed/imgibylanglamine swidh @ iduésthylenemelamine (TEM),
triethylene, thiophosphoramide (thiotepa), hexamethylmelamine (HMM,

altretayping); alkyl syfonaigg syeh fs SR LAN5 B hedhree-

dacarbazirie (DTIC); antimetabolites including folic acid” analogs such as

%,g%%%f%tg AP LlG, QUL dBg RIRlach surltish Rrikar awdetlure in
r}, ﬁuoroé idi

eoxyuridine, gemcitabine, cytosine arabinoside (AraC,

SRR epREREY Nk & or QLR TRASRYEYABRPUINE AFPIRGSaN may
suchn as o-

rcaptopurine, 6-thioguanine, azathioprine,

Feeciamcin GraRRg iR CEPaT eRYBaNna R 1o its

Udarabine phosphate, and 2-chlorodeoxyadenosine (cladribine, 2-CdA);

tﬁaé“réirﬂé%%‘f&ﬁ%i%% il'&ge,a'i'H'EEﬂ%@ﬁ&@é&&ﬁ%éﬁ‘i@éﬁlil&@%he art
fkael u

olds Including vinblastine (VLB), vincristine, and vinorelbine,

X0 L ESYATWSHNG. AICLASHARLSERE 1o amino acid residues predicted 10

he on the surlace of the protein, since such residues may be involved in
imporiant interaclions with other molecules. Moteover, one skilled in the ant

may generate test variants containing & single amino acid substitulion at each
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76 WO 2005/017107 PCT/US2004/018936 phosphate;
ppipodophylotoxins such as etoposide and teniposide; antibiotics such as
actimomycin D, daunomycin (rubidomycin), doxorubicin, mitoxantrone,
wo 2i6ambiain, bleomycir.s, plicamycin (mithramycin), mitomycing Tansh004/018936
actinomycin; enzymes such as L-asparaginase; biological response
modifiers such as interferon-alpha, IL-2, G-CSF and GM-CSF; _
miscellaneous agents including platinium coordination complexes such as
cisplatin and carboplatin, anthracenediones such as mitoxantrone,
dssbsuitﬁédflﬂ@a?%@ﬁé@lmyaﬂmwm@mmmm@wam@sng activity
including N-methylhydrazine (MIH) and procarbazine, adrenocortical
assppseksamB buthese shitleshia (e DD Duenyamsnisohstettibmdesed to
hormones and antagonists including adrenocorticosteroid antagonists
gstiotr dsfpretriisoneband syiliziteresjadtkametirasonpland one discovered
aminoglutethimide; GemzarTM (gemcitabine), progestin such as
thatdroxypragetargriglisipeo st intedeikypridies tersnlieatinate stnoyed,
megestrol acetate; estrogen such as diethylstilbestrol and ethinyl estradiol
usdabiafdryst etitiestogensudcta ble tantiviife naaindisgeitt Blotldinghange may
testosterone propionate and fluoxymesterone/equivalents; antiandrogens
beunrcadetlitdmiclbegoreidsirbpseckiasihgrmareongadhalegsisem such routine
leuprolide; and non-steroidal antiandrogens such as flutamide. [0178)
eQandarantsapivs siittchimibie bartagminiadibddeteraispdbiéapbiininmgcids
agent to HGF, also include, but are not limited to, targeted therapies.
whzaenpled of sirgstiddliorsahievit lady ddedreitherratiree o, inseombination
therapeutic antibodies. Exemplary therapeutic antibodies, include, but are
witht dithesdrigtatiense, mouse-human chimeric, CDR-grafted, humanized
and fully human antibodies, and synthetic antibodies, including, but not

limitedgp)77 WO 2R0RIHIA0%: RGTAHR2I0MIIRIRE rias paeleelefditd 1o

screening antlbody libraries. Exemplary antibodies include, but are not -

1higirsteniBinae yddichdiRddeallsiriace meiging . Heidr COL2R. Biotech.,

CDC33, mucin-like glycoprotein, and epidermal growth factor receptor

7(Bf 5D prasentom) laneucelisl, aptbentenaiy/ ndes -2 2y BT STHOChou

cytotoxic effect on tumor cells displaying these proteins. Exemplary
Bl @iiashaissing| udes (AR CERPTINT 82 {):aShuzursakb)., whioh Bryhnol. Relat.
used to treat breast cancer and other forms of cancer, and RITUXANTM
Arigximiah) BBENALASTM S DToma) G tiuxesdn i arh. FEME Blddhandl, 47:251-
- LYMPHOCIDETM (epratuzumab), which may be used to treat
2nenaH ddetkinisdy aiphidiophgrd JotherdeTEsdf cawe). Cloteiovercopiauter
antibodies also include ERBITUXTM (IMC-C225); ertinolib (Iressa);
PBEXXAREM Godias!ii3dviokitumbonaty) K Bith (kiealiet thonsaicaedapisiruciure.
inhibitors; anti VEGF antibodies and antagonists (e.g., AvastinTM and
QEGAEIFERAR ), mrthcVEGFeoegaoy amilvbdiessbd seatigporbindimglogy
regions; anti-Ang-1 and Ang-2 antibodies and antigen binding regions;
nantibliiie sforMéadrarid, dthe pahg-drdict g 12 cteaorbidheh2 vigarmsjuence
antibodies against Tie-2 kinase inhibitors; and Campath(r)
idAfeimtut greaddkrl thearGVembsetiiernty, waader theragPugefteranave similar
polypeptides which selectively induce apoptosis in tumor cells, including,
shutciooslijietbpetheTHdFaetatedrpeliipeptide TRAHIN [@tdéjumtddtibase
embodiments, cancer therapy agents are anti- angiogenic agents which '
(Bedrhss pngiddedesibaCerthiprsudiaybini®f secondary structure, inciuding

the potential number of folds within a polypeplide’s or protein’s stiucture. See
Holm et al., Nucl. Acid. Res., 27(1):244-247 (1999). It has been suggested

(Brenner et al., Curr. Op. Struct. Biol., 7(3):369-376 (1997)) that there ate a
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include, but are not limited to, IL-8; Campath, B-FGF; FGF antagonists;

Tek antagonists (Cerretti et al., U.S. Publication No. 2003/0162712;

Cerretti et al., U.S. Patent No. 6,413,932, and Cerretti et at., U.S. Patent
0. 6,521,424, 78 WO 2005/017107 PCTIUS2004/018936 ﬁﬂ of0 4%cl§

’mga%orated herein by reference for any purpose); anti- ‘F %agen g936
(which include, but are not limited to, antibodies and antigen binding
regions); soluble TWEAK receptor antagonists (Wiley, U.S. Patent No.
6,727,225); an ADAM distintegrin domain to antagonize the binding of

niREYTLAD B JORNGS (rangiengi@lpkhBdB hliatiom Mad that once a
2002/0042368); anti-eph receptor and anti-ephrin antibodies; antigen

crfidliparesians, Qraniaganisise (bbSnRatem MR RIBRF A4S IS8 LAl
5,969,110; 6,596,852; 6,232,447; 6,057,124 and patent family members

beberesilrantiid raaesisda gateantibodies or antigen binding regions
that specifically bind.VEGF, or soluble VEGF receptors or a ligand
binding regions thereofé,such as AvastinTM or. VEGF-TRAPTM, and

anti-VEGE receptof 448IR87LY RSl KBTSV RG ST CRARY rigisiure
GG e A CbIBRE o el b B sl 57 (1987);
SRRb AR 2 LA 15, GhADRAR P 4PN BNBIRg Voget &L
S R R O ST o
S R o W B G o S RROANGR), on

. Scatter Factor), ang gntibqdies or anti indin ions that specifi
TR TASAEF S e BOCE B Ry SR |57

antigen binding regions to PDGF-BB ligands; and PDGFR kinase :
inhib{iee=][0180] INrtexdiaie mbdaidientstsasrecifiekipdingergeatyariants
angiogenesis inhibitors. Certain such inhibitors include, but are not limited ,

inthydEOQlY @ 2Pio (@1 Y207 RE Mus 200416 18936 es Brri/en iy of ghgmpylation
cilengitide.(Merck KGaA, Germany, EPO 770622); pegaptanib - .

silecteaspbiiesn, {kasticsoirces 03hg, Aiphastsith SEIvREREUR) & PRFETA,
(Celgene, USA, US 5712291); ilomastat, (Arriva, USA, US 5892112); .

palppeikiffp, [PfigEeiy smbodmEsts spyolRI G IR GRIRRIISHARGatE): or a

~ 2- methoxyestradiol, (EntreMed, USA); TLC ELL-12, (Elan, Ireland);

legpReBkERe R kadelycossignrdesiiamile pative Rrefsin: ArpN-

) 7055éCephan_n, USA); anti-Vn Mab, (Crucell, Netherlandséﬁ : _

linbae GrntiangRim IO RREREIRrEsd dyalh ARGRILRIT e AR Ser or Asn-
Pharmaceutical, USA); KM-2550, (Kyowa Hakko, Japan); SU-0879, .

X{(Phzeth ISRy NP1 g a%iq R SHITSISILES 5780 PS SRR GENTO

- technalogy, (Ariad, USA); YIGSR-Stealth, (Johnson & Johnson, USA);

aqig[REULIE E*FEEhANBio MBS UhS IHGB G B ARJE g0 create
UK); TBC-1635, (Encysive Pharmaceutjcals, USA); SC_—236,-(Pfiﬁ:‘rt

IS ARYEEPESRTERBGHP VMR MYt G hFerfictions@h an N-inked
angiogenesis inhibitor, (Tripep, Sweden); maspin,i(éﬁosei,,Japan?_l;_

NIRRTl ASESN S SR B R RIS, SURAGEte this sequence
ER-68203-00, (IVAX, USA); Benefin, (Lane Labs,,USAgz-%,. .

- witksemRirg, 2B eNHRSA Gathely Jaia ) ak- AEPRIQEGRGFA

Japan, JP 0223361,01(; platelet factor 4, (RepliGen, USA, EP 407122); .
rearrangement of N-linked carbohydrate chains wherein one or more N-linked

N
WO 2008

giycosylaﬂon sites (typically those that ate naturally occurring) are eliminated
and one ol more new N-linked sites aie created. Additio-nall preferied

antibody variants include cysieine varianis wherein one or more cysleine
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vascular endothelial growth factor antagonist, (Borean, Denmark); cancer
therapy, (University of South Carolina, USA); bevacizumab (pINN),
(Genentech, USA); angiogenesis inhibitors, (SUGEN, USA); XL 784, _
wo 2085%8p/hgs, USA); XL 647, (Exelixis, USA); MAb, alphaSbetagdntegrite. /018936
second generation, (Applied Molecular Evolution, USA and Medimmune,
USA); gene therapy, retinopathy, (Oxford BioMedica, UK); enzastaurin
hydrochloride 80 WO 2005/017107 PCT/US2004/018936 (USAN), (Lilly,
USA); CEP 7055, (Cephalon, USA and Sanofi-Synthelabo, France); BC
redidi@Genesel detititel 6f Camres Resbd rsh{dtady)o bregiegenesacid fibgor serine)
(Alchemia, Australia); VEGF antagonist, (Regeneron, USA); rBPI 21 and
aBR-dpdved antlangiogenieniio MaddBA)=RE 88, (Rsteere vasaalajnay be
cilengitide (pINN), (Merck KGaA, German; Munich Technical University,
udetrmelngn SorifipsiClinic astdR esbaided folansl dtioln ditaMy, aetivémab
(INN), (Aventis, France); AVE 8062, (Ajinomoto, Japan); AS 1404,
cdRlantenifteseatch 4 aberatoryisMevioBesl i) (Lb@ 2Gioliosptliss.);
Endostatin, (Boston Childrens Hospital, USA); ATN 161, (Attenuon,
CUSA) e ANCHOSTATIN (Bdstor EhikreystEiospitadjdi®a)than the native
2-methoxyestradiol, (Boston Childrens Hospital, USA); ZD 6474,
pridisiraZenkogithdy ZEve126 eyAngiogere RhermaceeticaieradkiprdResulting
2458, (Praecis, USA); AZD 9935, (AstraZeneca, UK); AZD 2171,
fréfsuagenedacyskginagalanib (pINN), (Novartis, Switzerland and Schering
AG, Germany) tissue factor pathway inhibitors (EntreMed, USA);

pegapiap (Finn), (G Lez;i 8 ceRaiSAb A i?m%%ea'

Univ rS|t South Kor accine, gene VEGF 2, (Scripps Clinic

%qi&?%%%fghgm&%ainwmr&?\éé éué%eg(iﬂimiy {oaR4ab) &l‘;& &3,

niver5|ty of California at San Diego, USA); PX 478; (ProlX, U

gﬁﬁ,ﬂe—w ﬁﬁ“i%'\é%jaw§ﬁ‘) ﬁg’ RSB rélﬁiﬁit&’ﬂb‘ﬁ%lrié%&em

668, (SUG USA); OXI 4 (OXiGEN USA); o- guanidines, (

Qiip anad fQﬁéW@—ﬁ?ﬁ}iH ASHMRA); éﬂ@%??@@m& dPHisHif¢-eln@pia
Un verS|ty, Canada); CDP 791, (Celitech Group, UK); atiprimod “(pINN),

(ﬁé‘?&‘@&iﬂ@ﬂ’ﬁﬂﬂ?oUﬂ@hcﬁigﬁgpp@%ﬁie@@ﬁ%&Y&)ﬁﬁﬂe;ﬁH@é@@ccordmg to

niversity, USA); AE 941, (Aeterna, Canada); vaccine, angiogenesis, 81

cUDR QAR EIHARCIN SR 0P MGG M eMedubSiuttRig TRFeenain

plasminogen activator inhibitor, (Dendreon, USA); oglufanide (pINN),
cfiRimeitens SAY ddik-4aia imhibitossid@nerauiitns) GRR/ B fhade in the

(Cephalon, USA); BAY RES 2622, (Bayer, Germany); Angiocidin, (InKine,
nHOANPECHANGSY eag LAl KR GIIR dittiedRestsrih thetpjoitial of the

Chemical Technology, South Korea); GW 2286, (GlaxoSmithKline, UK);
pERFePIdd o xaftHiterdance): G PIBABBAGI (RfirerddBia)Y, ME@MSRIN certain

(OSI, USA); CP 547632, (Pfizer, USA); 786034, (GlaxoSmithKline, UK);
ckRNGIZNK|rincBrewerptivapani dugdielivatitsysteppictipauksy, not

2-methoxyestradiol, (EntreMed, USA); anginex, (Maastricht University,
sDisthetlangsclaadgdlineesotaiunivetsity dUSk)icdRT Bikd preiodtedSénce

AAL 993, (Novartis, Switzerland); VEGI, (ProteornTech, USA); tumor
(Oegcresisjaaterraiphaniniibitord stitatio maltinatitlite breagirghlBAhadecurs in

11248, (Pfizer, USA and SUGEN USA); ABT 518, (Abbott, USA); YH16,
(¥ garirR ongehang:, Chidia) LR -8R Gl{Rastdrs Etilddeny Huspital e WSt

and EntreMed, USA); MAb, KDR, (ImClone Systems, USA); MAD, alpha5
chetakidrrnteithResiganlSAIKRB). Examples of anl-recognized polypeptide

secondary and tertiary structures are described in Proteins, Structutes and
Molecular Principles (Creighion, Ed., W. H. Freeman and-Company, New

York (1884)); Introduction 1o Protein Structuie {C. Branden and J. Tooze,
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kinase inhibitor, (Celltech Group, UK, and Johnson & Johnson, USA);
GFB 116, (South Florida University, USA and Yale University, USA); CS
j )(,ﬁankyo Japan); combretastatin A4 prodrug, (ArizopaSiai&ns/018936
“02“"‘%? &rsity, USA); chondroitinase AC, (IBEX, Canada): BAY RES 2690,
(Bayer, Germany); AGM 1470, (Harvard University, USA, Takeda, Japan,
and TAP, USA); AG 13925, (Agouron, USA); Tetrathiomolybdate,
(University of Michigan, USA); GCS 100, (Wayne- State University, USA)
edBY C47gtwy Redighaln o/ e BRI IGN. YCHE® Kun DhiboBdwh tabal) ature
MAD, vascular endothelium growth factor, (Xenova, UK); irsogladine
35ANNDS (Nippth Shiolyake, dagamREA3ERT hepci O 0efe/GE w07
PCT/US2004/018936 (Aventis France); WX 360, (Wilex, Germany);

B TR P £ o R TR BR A Rl s a

ther arinova, AUStI’ eparanase Inhibitors, Srae

G éermanﬁ@"*é“ﬁé‘;?.ﬁ*‘%' @Bﬁ%‘é@%@%&#ﬁzﬁ&% A
229 N%"{%%%ﬁwf ? als%qg J%%ﬁ%ﬂgé% ep%(;]re\'/ rz"n\g%\é Ett?)?g

m{;é??g]ﬁﬁ%oﬂ?cl ;Y ﬁ@?‘hﬂ#&&@”&ﬂ% IS5 b SH6SNG meﬁ‘@%ﬂg}%ers

Vasostatin, (National Institutes Hea , USA); va

N Gr‘%é%A&;%m il e (e, oRARiT LB AR

ospita soluble FLT 1 (vascular endothel

ch%r V\%[Q:ﬁ?%%ro* REBRIOE ditid Moo & eghﬁ@ hiR¢ Jidadr R %%g?éoﬂaif-

rombospondin 1 inhibitor; (A Health; Education an

m&ﬁ‘»ﬁﬁér&%;Ewﬂ%mng%én@h%ewﬁﬁ /yg%éﬁa&r in certain

chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl)-; Arriva; and C-Met

e BB RPN 2NN T OUNE pRhA Bilihg) sEh frbiay have

trimethoxyphenyl)ethenyl]p henyljpropanamide monohydrochlorlde)

irdpRSslimymabi (PN ipryuee debiin S nik{eslaErosigaing, in

growth factor.beta.1l (human monoclonal CAT 192 ,gamma.4-chain)),
ceéasfidmpédinhemanraenosipnakeAditBikarrpaghains tacRidig
ligand; CD40 ligand; interleukin-2; interleukin-12; 4-1 BB ligand; anti-4-1
mB&antibedies; ddNin aolagenisisand JdbiegapionantagectisieineUMatLding,
TNFR/Fc, TWEAK antagonists and TWEAK-R antagonists including
bk WEAIRRE{BcoT RieMiésie giytagopistisinphtingrantiiyddk oantibodies;
VEGF receptor (including VEGF- R1 and VEGF-R2, also known as Fitt -
péingr BikllarePRohnBgenists,, CLE4BA88 WRa2005/04018535, 4,496,689,
PCT/US2004/018936 (also referred to as DEP-1, ECRTP, and PTPRJ,
4,56q Takghash@Guan, 4,70m, 1SBaidbp[ D0, 307218548 40 edhbosiahynis, a
incorporated by reference for any purpose) agonists; thrombospondin 1 -
démivinibee, spretifibibitatis ggeanbe toiprise T ien2 or ek |jgaiydseisishlading,
Ang-2). A number of inhibitors of Ang-2 are known in the art, including
batntisA higrigedrtth oties desbobycpinlyriblisbed ghSolPdirtapptiebdtios&{cor
20030124129 (corresponding to PCT Application No. W003/030833), and
otbleS cRettohy Niat€ 186: 835 lifve @sn eols: (N whiyh fays diidaats) ipolypthgtede
by reference in their entirety. Additionally, Ang-2 peptibodies are also
glkoolyprioptyieraztgyed i damerfolynueins, fa retgpnpiey publistidd/ el Batcokide
Application No. 20030229023 (corresponding to PCT Application No.
- cONRORIOET T34y papet pyiblistiqubly8s R’a@ntgﬁpmmmlanmpo&%@ﬂ)am as
the contents of which are hereby incorporated by reference in :
well.as mixtures of such poiymers »

[097] In cerlain embodimems; a derivative is covalently

moditied with polyethylene glycol (PEG) subunits. In cerlain embodiments,
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their entirety. [0181] Certain cancer therapy agents include, but are not
limited to: thalidomide and thalidomide analogues (N-(2,6-dioxo-3-
piperidyl)phthalimide); tecogalan sodium (sulfated polysaccharide

wo 200eplidogiycan); TAN 1120 (8-acetyl-7,8,9,1 O-tetrahydro-6,8 T 1/uS2004/018936
-trihydroxy-1 - methoxy-1 O-[[octahydro-5-hydroxy-2-(2-hydroxypropyl)-4,1
0 dim ethylpyrano[3,4-d]-1, 3,6-d
ioxazocin-8-ylJoxy]-5,12-naphthacenedione); suradista

' is[jmi thyl-l H- le-4,2- '
e A PO s} RIS 8 earosrymsHRoipasifigposiion,
BRRBABTe DR RS TRRRR UM SN SR 0% 30N Shbomnents,
GO BRI ORI RN PPN cide

pro pengmlde : ‘ _ N 7
e RS RE RS SaehnE 1153 SuRrrdanmmee the
" ' (35 -dimethyl-
S s L b R 2 ohes o aseembestents,
: .(3-(1-methyl-1H-indol-3-yl)-4-(1-
oL Eom R it SPERicS ehciefora bumprtiznd entanoy.
iad ic -vD:3-nyridazinyl]-N-[3-(trjfluor [ ]-4-piperidi
e R SRR A e it
-A-[[-(4-pyridyl henyl]su Iphonyl]-3-
oA oAb AP\ TOR R o ahy purpose.

(8-hydroxy-6-methoxy- alpha-methyl-1-oxo-1 H-2-benzopyran-3-acetic :
acid); ME&i81; NF o8teMean elRpidE Tednamhassastd Berein refers to
(alpha-[1-[4-[5-[4-[2-(3,4-dimethoxyphenyl)-
- 2RhpER)detfiahasenaBinetasipanitetratsareydt drdiinathieRtion. In
furanyl]-2-methoxyphenoxy]ethyl]-1,3-benzodioxole-5-methanol); KDR - -
CRIGHOCRSHAP TSNSy, EsHES B A srab st o dieRaminibabidsYong. 1t will
290293 (2-amino-4-(3-pyridinyl)-4H-naphtho[1,2-b]pyran-3-carbonitrile);
bR PIPBIAAAE d ki iEst: TakyermipdiT e fidenent N40a) B 5, 6, 8, 10,
6475; GYK| 66462; greenstatin (101-354-plasminogen (human)); gene
1319%&;{)9?0 e Qﬂat&:’g &S DroSuS TRt eR. VSO ammiber agiidmbong.
endostatin, colorectal cancer, ATF BTPI, antiangiogenesis genes,
angio{@®@kis inhibilBeptidangioBeresis, @siavang (ubiter ghR 111142
~ (4,5-dihydroxy-2-hexenoic acid
pharretoaytic dPimdettty)- 343 arepRdeutenyd oxXitepy B IS RIFIRBINSE 1o
6-yl ester); forfenimex (pINN) (S)-alpha-amino-3-hydroxy-4-
tHhydrokimeyietezpeptideticTacd): filpesestivoantaganristcompound are
(1-acetyl-L-prolyl- L-histidyl-L-seryl-L-cysteinyl-L-aspartamide); fibroblast
tegroweh’ pegutitleeameticishisitpre fitidoblasieticstthfacianerelagoniat. isiEg Res.
27164 (7,7' 85 WO 2005/017107 PCTIUS2004/018936 [carbonylbis[im
1{rigfLirRsaY-Y abqryarulieFacddingprartBylinee (- sesdddEvans et al. 4.
pyrrole-4,2-diyl)carbonylimino]Jbis-1,3,5-naphthalenetrisulfonic acid
MeskdsbermnBaly 28Q EBF )52k B deaibanytisiiramodraring- I drwnele vor
4,2-diyl)carbonylimino(1-methyl-1 H-pyrrole-4,2-diyl)carbonylim
amolbipdse, 6SnabtbalpremssifosicienicpioptelialitRapecyid of
activating polypeptide 1l; VEGFR antisense oligonucleotide;
cemipangioeénio e o phictiigrs P &NGE PRrangiesicagenty cturaily
endostatin; Del-1 angiogenic protein; CT 3577; contortrostatin; CM 101,
sighandeoltinaspeatc UPRSAS] SapfitatinnBphe082d RSprddREB: Similar
0597; BIBF 1000; ARRESTIN; apomigren (1304-1388-type
therapeutic or prophylactic etfect. Generally, peplidomimetics are strﬁciurai?y

similar 1o a paradigm polypeptide ({i.e., a polypeptide that has a biochemical
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XV collagen (human gene COL15A1 alphal -chain precursor));
angioinhibin; aaATIll; A 36; 9alpha-fluoromedroxyprogesterone acetate
(6-alpha)-17- (acetyloxy)-9-fluoro-6-methyl-pregn-4-ene-3, qlgp ;
- Wo 2“&%’5&1‘&2-2- phthaiimidino-glutaric acid & ‘%74"0]8936
(2-(1,3-dihydro-1-oxo-2H-isoindol-2-yl)-2- methylpentanedioic acid);
Yttrium 90 labelled monoclonal antibody BC-1; Semaxanib
(3-(4,5-Dimethylpyrrol-2-ylmethylene)indolin-2-one)(C15 H14 N2 0); Pl 88
%‘}XE@*& ARReRERIagRS: Flfala)ANQaidik (itntBenzeeantt 8ale one
pr -(2- iorrc?phenyl)-S,%gdihydro%)fa(é-hydroxy-l- methyl-4-pie)§1eridinyl)-
G GALE RSN OD)idn 2R Pe S LE2AB A bRt BQse1ecex@-fketn: --CH
of |héd%&?%l-(ﬂ)-y%ene%éthylﬁ%,4-%imethy -1 H- pé?role-f%-carboxylic :
N%ld.(%}qge@'@f@%e@w amideHCER HAE EriiARAs)Soestsmine. -, -

Holestahe-7'24- diol, 3-[[3-](4-aminobutyl)aminopropyl]Jamino]-,

Cé?.‘(osgﬁ‘&f%qn %‘HE"I%%%@I@. SRR aRBR kN deRIHPR NA 0B Riematic
|

rome Black T; AGM 1470°(Carbamic acid, (chloroacetyl)-,

_ t _ _ . ( _ s - . ! ] ’ N
o R e 205 3R A w6 2008007 e D

~RETUSRO4L 8930, BpeiaSpetellGLo BG b i) BR3PLBIEC

; AZD 2171; ABT interleukin-2; Uteroglobin; A 6; NSC

6c[3e9.$§ﬁa @iB 4 Risihmiarping)-2 M Fonssamiamipsiadd onr arrdition,
ylmethylamino)anthraquinone fumerate) (C24 H29 N3 04. C4 H4 04); ISV

Y AEE DB e RiAgHWohEer 0BG s ie-drmacaasiaaatiall
C%ﬁ%ﬁ%i @gHZ(%@EER 65203 CKD 731 (3- | r o

il LrRiBexyPReny R E rRrRRRIVIA AL 3B i NebR) -hEltkdts known
“methyl- 3(R)-3(R)-(3-methyl-2-butenyl)oxiran-2-yl]-5-methoxy-1 -

IS RIFR[R2 10 einG-Ficrataih (K78, IRz 0810 MKl 61 138mUTRIB2F Gnécdbrated
101; Angiocol; Kringle 5; CKD 732 -

h&3di By(Rinsedhviansinasthexplrhenydr 2R ropopebpiadaiin(B20rds tysteine
06); U 995; Canstatin; SQ 885; CT 2584 (1-[11-(Dodecylamino)-10-

rduidiey vageeyd -3 Totinegiviantoine)(G3aHEENSHIR) Sawlusin cAIAE the
II; TX 1920 (1-(4-Methylpiperazino)-2-(2-nitro-IH-1

pémia@zoyi)-l-ethanone) (C10 H15 N5 03); Alpha-v Beta-x inhibitor; CHIR
11509 (N-(1-Propynyl)glycyl-[N-

(2-na glycyl-[N-(c 0 )glyci ISE— st el e}
methggyp% nyl)met y%aﬁwéﬁﬂégzc%kg?ﬁB N%LO%;P‘?I%@S&F% 8 l ‘S%‘F”Zo’gi‘?'s‘" an

DA bl 87 Y oI A o PR 85 i BBt
agk;%%;%fée@@m Albﬁa@ﬁr@w-&émr&m%}msw(h%rfxgg,%aﬁg are

nase inhibitors ihcluding, but not limited to, N-(4-
chlor -4. idi iy alazi ing: . (043
SR gt el piang
ridi ide: At i ;
Ty oy iy L S Hstc op chemiesl cicavage of ntact
g ol o i A, . 4
T
ng}%WI)QHB/Qﬁ,@jélg;}qgm%rmmg@g]A-isothiazolecarboxamide; N-(
2005/017107 PCT/US2004/018936 -
bromo-2-fluorophenyl)-6-methoxy-7-[(1-methyl-4-piperidinyl)methoxy]-4-
 quinaZ6ifdtine; 3-%} ,ﬁl@t@ﬁéw&ﬁ%q(iuﬁféﬂ’%ﬂWx?ﬂWé%ﬁﬁﬂ'ﬁé&éy'nQ
12H-indeno[2,1-a]pyrrolo[3,4-c]carbazol-12-yl]propyl ester N,N-dimethyl-
sylifeirantNGBAE- (£ ZNhEmBERS OCeREe sl EiRe LIS term
piperidinecarboxamide; _ - o . o
“Ng[8-chiorG gledhsorBp RaiyDRIEIHBAYHEh gidbiginnt variable region

[[[2-(methy|suIfonyl)ethyl]amino]methyl]-2-furanP/q-4-quinazolinamir]e;_
sefidence 1o conler speciticity for a target. A full-lengih heavy chain includes

in
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Methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinylJamino]-phenyl]benzamide;
N-(3-chloro-4-fluorophenyl)-7-methoxy-

wo 2f@Rd@1Arerorpholinyl)propoxy]-4-quinazolinamine; N-(3-ethynylphamd s A so36

bis(2-methoxyethoxy)-4-quinazolinamine; N-(3-((((2R)-1-methyl-2-
pyrrolidinyl)methyl)oxy)-5-(trifluoromethyl) phenyl) -2-((3-(1,3-oxazol-5-
yl)phenyl)amino)-3-pyridinecarboxamide;
2-(((4-fluorophenyl)methyi)amino)- N-(3-((((2R)-1-methyl-2-pyrrolidinyl)

ametitiexy deftriflooramethy yphd iyl S < pyatiinecaghoxaioideins, Cy1, Cu2,
N-[3-(Azetidin-3-ylmethoxy)-5-trifluoromethyl-phenyl]-2- '

atdHtigBo-Oérz Mamoropnicotinahadanino-terminus of the polypeptide, and the
6-fluoro-N-(4-(1-methylethyl)phenyl)-2-

Ci(8-pyridinyl methiitamanod:3-pyridimesaribxarmide ' Beddy chain®, as used
pyridinylmethyl)amino)-N-(3-(((2S)-2-pyrrolid inylmethyl)oxy)-5-

hérdtnormmetngjslsesyd) BIplaiditie tcarboxatmite aNd Bt hhents thereof, A full-
-dimethylethyl)-1H-

ez 0Gbtyd)» 24 pirdtis eyl sniui3 quymidiing CArpardnaideiidiEh$re gion
dimethyl-2,3-dihydro-I -benzofuran-6-yi)-2-((4-pyridinylmethyl)amino)-3-

dpyitgimeCarbbiamituie hia(dr (H@B)- harethidElepya gibdinidjmethyd abig) Hght
(trifluoromethyl)phenyl)-2-((4-pyridinylmethyl)amino)-3-pyridinecarboxamid

chaid# epivielimylmethydaimigodiNHS f (2y e plidelidiing) etigd) tightdehain®, as
(trifluoromethyl)phenyl)-3-pyridinecarboxamide; _ ‘

ubk (BI8: disme thyGarBpdibyelscada MW EN 00 5¢hit ZHaTrPCH L3 20048 3880 df. A
H-indol-6-yl)-2-((4-pyridinylmethyl)amino)-3-pyridinecarboxamide; N-(4-

F grehtadoaobth s (28] -at pyreolightydireathpbhaiih) pHeny rad (Mariable regions
pyridinylrrmethyl)amino)-3-pyridinecarboxamide;

oNefB ((®avpidiniimding llea)y Stiaifidfrarfiethyholecule cannot foorma
phenyl)-2-((4-pyridinylmethyl) amino) -3- pyridinecarboxamide; o

dv(Bde-bipediaiihlexptisetiiason eletiy inohemyp - 2A(@2ab’ fragment contains
(3-pyridinyl)ethyl)amino)-3-pyridinecarboxamide; N-(4,4-dimethyl-1,2,3,4-

orearb@yted e QnAdne 7wy @haimthetoranaimsi nopiscdttheddesat

H-
regiRroReBEN bR IG43- enthEwmg I gomaiam-sugh tirbay)-Bugifhaishdigyiiide
phenyl]-nicotinamide; : . .
broft caRiRRIRYTRRMRE e ¥/ 9-BfaxhshoiRsdayera 8 HiadoRenmiecyle.
._H-indazol-6-ylamino)-nicotinamide; 2-(1 H-indazol-6 yl a m ]
Th N BB RO TRZET @ trREe 5 ffaisaro etyrpicig isconnanstiight
N-(1-acety|-3,3-dimethyl-2,3-dihydro-1 H-indol-6-yl)-2-(1_ |
CP@?H&&PH-@W&HP%F%EHPH@%@?S- Single-chain antibodies are Fv
N-(4,4-dimethyl-1-0x0-1,2,3,4-tetrahydro-isoquinolin-7-yl)-2-(1 H-
MO8 -IT0) R SFIBBONGR! % IBERlg regions have been
R R e I ek B LR e
o R By gl ahai S By A Geian i
H-indazol-6-ylamino)(3-pyridyl)lcarboxamide, and kinase_inhibitors
e P o 61585 W33 B 518 T8, B 1655,56,205,
6,515,004; 6,713,485; 5,521,184, 5,770,599; 5,747,498; 5,990,141; U.S.
Publigation)No. USZ0R3{ 5004 abié Patesri Gaioneratiphe H@alin® refers to a
publication nos. W001/37820; W001/32651; W002/68406; WO002/66470;
pwm/aﬁmlmﬁeéwaem;a\o@@ﬂéwé&;aww'@aeﬁ&yw@agqaz%ang
W002/59110; W099/45009; W098/35958; W000/59509; 89 W

aé\?%f@%&? e BB0AARA3G INOAYO B % YN8 DB ABdvy chain
000/02871, each of which publications are hereby incorporated by

aFefelsngetion a6y POTPesee [RB21K) cerinl SMPOMEBISRSRSSIC In cenain
binding agent to HGF may be administered prior to, concurrent with, and

subsequent to treatment
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with a cancer therapy agent. In certain embodiments, a specific binding
agent to HGF may be administered prophylactially to prevent or mitigate
the onset of bone loss by metastatic cancer. In certain embodiments, a
: specific binding agent to HGF may be administered for the treatment of
WO 20@mEXisting condition of bone loss due to metastasis. [0183)EXEREHA18736
cancers include, but are not limited to, breast cancer, colorectal cancer, -
gastric carcinoma, glioma, head and neck squamous cell carcinoma,
hereditary and sporadic papillary renal carcinoma, leukemia, lymphoma,
Li-Fraumeni syndrome, malignant pleural mesocftyelio , melanoma, .
ermhaepB eRiISATR MeTeaRsEl fiy waanbhoL's siigf%ﬁeﬂ%?%%!é{n%
cancer, pancreatic cancer, prostate cancer, small cell lung cancer,
arsiroWSIS SRVIFECRRGIR CARORSRARTBRA EX AT ERES Lpscitsmabe
urinary bladder. (0184] In certain embodiments, a speCiIﬂic,bin ing agent {o
vadalFemagine a5éd ApHB MM ¥ A 6HY REgitar S hdaphaRatlehR
for the treatment of cancer. In certain embodiments, a specific binding
- antifrdyo' PIdE 1A 88kd in conjunction with a therapeutically effective
amount of an additional therapeutic agent. Exemplary therapeutic agents
that may &g adminigteeed rwithnaspesitigibitingragrmabimioinglate)lin
~ but are not limited to, a member 90 WO 2005/017107
1B AAB2004/1918B3poppbRigel ey i damilisbigpaisamyicine variable
antibiotics; a Pro-HGF; NK2; a c- Met peptide inhibitor; an antagonist of
dGHRI=rehaRieayrd Adbahd medylatarirdandnamimeyativglSiafia light
von-Hippel-Landau inhibitor, including, but not limited to, wortmannin;
oiRt3 kippseramibiienso athemantiaretaptondheyiapibs fantt EGEARan0EogDbulin
inhibitor, Celebrext", VioxxTM; a vascular endothelial growth factor
1rEERR, B YEGEmotiblatingttbrdigast gpretkriiubiFER), alrtdigand to
modulator, an epidermal growth factor (EGF); an EGF modulator; a -
nkeriinaeyie gt éastong<aP)ing KGotetated resfensde, wdobiRg from
modulator; a matrix metalloproteinase (MMP) modulator. [0185] In certain
ligaplepbimtints i@ bpecitie piodig agerinemMBEdivastsl whtipaicgagically
therapeutic agents to treat various cancers. In certain embodiments, a
fuspaaificbindingragértt tbrHGR s addd aarebietielanding 4p @uticaidets to
treat or prevent malaria. In certain embodiments, a specific binding agent
pleHGHrg beedingthi ghaitgrudtierdp ectierdgbrig tothesgbyripteventing a
proliferative diabetic retinopathy. In certain embodiments, in view of the
‘bidnditoh wae o elsereting/krat lieand & dine B, 'ECrY - libRdtain
may be administered. In certain embodiments, such agents may be )
eprbuidisdantsethe By HERISER X HENEiRRabIRMENes o i diRoment is
embodiments, such agents and a specific binding agent to HGF maybe
qrtide Ptdtedieg By RGBT RARE BAHRIGHORASFRE Siieceptor.
embodiments, such agents may be formulated separately and provided
togethgyjnclusioninedrestmpms iy IDIRereiRemacimiepiscitict lor
agents and a specific binding agent to HGF may be formulated separately

"Mtiﬂfﬁ&iﬂﬁ%t‘ogﬁmﬂfo%{ iRasion iBrateentment kiypicaiftadnunderstood to
embodiments, 91 WO 2005/017107 PCT/US2004/018936 such agents

HRay bedHevidebrrnarials lesttain embodiments, when administered
by gene therapy, the genes encoding protein agents and/or a

{0105] A specific binding agent substantially inhibits adhesion of
ahigandioa recepidr when an excess of specific binding agent reduces the

quantity of receptor bound to counterreceptor by at least about 20%, 40%,

4%



specific binding agent to HGF may be included in the same vector. In
certain embodiments, the genes encoding protein agents and/ora
specific binding agent to-HGF may be under the control of the same
romoter region. In certain embodiments, the genes encodin&pr tein .
WO 20 ?‘:{gméognd/or a specific binding agent to HGF may be in sé)parélg 2004/018936
vectors. [0186] . In certain embodiments, the invention provides for
pharmaceutical compositions comprising a specific binding agent to HGF
together with a pharmaceutically acceptable diluent, carrier, solubilizer,
s (UL preselyallyp.Aad tr Ayt MABT] I reCain SOl BE g
¢’'invention provides for pharmaceutical compositions comprising a
sgaecjfic binding agent to HGF and a therapeutically effective amount of at
7&88¥ one additional therapeutic agent, together with a pharmaceutically
acceptable diluent, carrier, solubilizer, emulsifier, preservative and/or
adjuvEihtO@188] In Ebrdiprenbugrterit mhépicseitawlernion palieoted a
to therapies comprising a specific binding agent to HGF and at least one
medeinelprotgaddaniibitorg dndnibthods peadistmaringsingsuchitheexpié.
In certain embodiments, a therapy comprises a specific binding agent to
efrGFdianeniss ertaegeioteas B aveitsitor and@reapilopesadticaslaimlecule
described herein. 92 WO 2005/017107 PCT/US2004/018936 [0189] In
emarealimiesisn cekargalikifbaniigsnhe protease/protease inhibitor balance
can lead to protease-mediated tissue destruction, including, but not .

limitegkfpgygmor in%@&%“@md@%%!&%@%gg@%é@% BEdthan

certain embodiments, a specific binding agent to H may be used with

- A IRASIANGSIRASHIM BB U OHIRIGRIYRIANA B FFTEN RIBBPIINCH e rtain

an a specific binding agent to HGF may be used with at least one

cHIBERNRILIRAAgNIdPE I iSPeEEXeEMIBa I NSranBWIGARNtS

for inflammation and immune disorders include, but are not limited to

RAGARY¥AsNASRMREsI(SeR %< hatTH S yRR I RIASE dMIENS (RO ¥Hbiphoryl,

inhibitors small molecule modulators of 38 kDa mitogen-activated protein

oK aserfa38rMARICE el mblasivie modwaiors ok ispackiiarawlsiensssional
involved in inflammation pathways, wherein such intracellular molecules

stinfiudie btaaseteoattioyiethttojnkp bEiicNhdB e IABVA 1enid fids . CRAaipitope is
exemplary therapeutic agents for inflammation are described, e.g., in C.A.

a Dinacellofad dnlighfottianiertRuoird b ematamyitandyArit- rélaaimatotyodiments,
Cytokines in Rheumatoid Arthritis: A Primer for Clinicians Third Edition

a (2801 oimgesdind oTdreshoat @ blsd GA. 40169 Ehiwvberdtnpeaiboditiatiys,
pharmaceutical compositions will include more than one different a

respegifizdsintingrggbantg$IGA. drcoentalitx embodingd misoishnsneacdotical
compositions will include more than one a 'specific binding agent to HGF

nvelcecen ieuspecificdsindingatentite MG Rabind oy iisasect dcepiiepdically

~ 93 WO 2005/017107 PCT/US2004/018936 [0192] In certain

birdbodeméintsn advepthelditronitdionanatddalsiprefqrbd)yrame rainoxic to
recipients at the dosages and concentrations

embodiments, when the dissociation constant is £100 nM, and in certain

embodiments, when the dissociation constant is <10 nM.

[0108] The term "agent” is used herein 1o denote a chemical
compound, a mixture of chemical compounds, a biolegical macromolecule, or

an extract made from biological maierials.



employed. [0193] In certain embodiments, the pharmaceutical
composition may contain formulation materials for modifying, maintaining
or preserving, for example, the pH, osmolarity, viscosity, clarity, color, .
isotonicity, odor, sterility, stability, rate of dissolution or release, '
WO 208889FREPN or penetration of the composition. In certain emhadivagnts. /018936
suitable formulation materials include, but are not limited to, amino acids
- (such as glycine, glutamine, asparagine, arginine or lysine);
antimicrobials; antioxidants (such as ascorbic acid, sodium sulfite or _
sodium hydrogen-sulfite); buffers (such as borate, bicarbonate, Tris- HCI,
citratedGIR8dphates bf dthed bejaiie dadermtlititieigentstmiedasiers to
mannitol or glycine); chelating agents (such as ethylenediamine
irtrapsBadoactd EEITRO) kisnipiekitly adgknby (swehrw eltivink a radiclabeled
polyvinylpyrrolidone, beta-cyclodextrin or '
dydrexgord sy Berahepentexaing fiteisiomenbielie mtiddiss that can be
disaccharides; and other carbohydrates (such as glucose, mannose or
diebereiiey; proreifeGarivis (Sebuns i avidinslatiteringantinogisimeintay arker
coloring, flavoring and diluting agents; emulsifying agents; hydrophilic
polyrars FHacchwyoheimgsyhektdneie thiymetkcrl ar welghimetric methods).
- polypeptides; salt-forming counterions (such as sodium); preservatives
Icuentain perzeiosiom dhp e serreitaticeralepibatie rapastiosaV arious
phenethyl alcohol, methylparaben, propylparaben, chlorhexidine, sorhic
rasithefihylifegelngarelinepisihsentsl Sl awiire e dropysrs thecart and
or polyethylene glycol); sugar alcohols (such as mannitol or sorbitol); '
maspeAding D4 Wremmies ol EielHeTrobPoslidasdsgudge st are not limited
surfactants or wetting agents (such as pluronics, PEG, sorbitan esters, .
9o fRHRRACHR AL SEIRBPERE 201 poNErisstéesn, Btbh, 14 C, 15 N, 35 S,
tromethamine, lecithin, cholesterol, tyloxapal); stability enhancing agents
8u¥h R Tciosk'ar 8Mbliol) tidityPenppepidgheledsdsuici &s snedamine,
metal halides, preferably sodium or potassium chloride, mannitol sorbitol),
faeﬁb@wdeéﬂ?aée?afﬁ?e%?ﬂmﬂreiﬁgfﬁﬁdrbapﬁs%se@ﬁmp%ﬂwaﬁ@, B-
(Remington's Pha maceuti(fal Sciences, 18th Edition, A.R. Gennaro, ed.,
SRR P IIRS Ay OOt am (U0 P ST e sEEREE T, biotiny!
specific binding agent to I—{yGF d/or a therapeutic molecule is linked to a
HAR BRSO RSO S SRES (P OB EH M A RFEIAEDE
not limited to, polyethylene glycol, and dextrap. Sych vehicles are
SRl & N0 BB Sk SHRLISGS: D098 SESSIRT AGsrarary
PCT Application No. WO 99/25044, which are hereby incorporated
e R Y SRR RS BT e e tminens.
pharm [ ii i termined by gne skilled in the art,. .
R B R e RS e R it A
%elr%efxr{g}'g}‘%t?qnq desired dosage. See,_for exam_ple, Remington's
armaceutical Sciences, supra. In certain embodiments, such
compositions may influence the physical state, stability, rate of in vivo
releas¢Cdri@}ate of inhivteoadranisg sitheaangleddms uskttld erednfitciudes,
[0196] In certain embodiments, the primary vehicle or carrierina
ipHasmdintardenfusionnivyde sitlestagoedusroranbiving)tidiogsdnformerly

nature. 95 WO 2005/017107 PCT/US2004/018936 :
living thing. Such living things include, but are not limited to, humans; mice,

monkeys, rats, rabbits, and other animals. Such substances inciude, but are
not limited 10, blood, serum, urnine, cells, organs, tissues, bone, bone mariow,

'Iymph nodes, and skin.
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For example, in certain embodiments, a suitable vehicle or carrier may be
Wyater/far iBfection, physiological saline solution or artificial cer@bmgEpRIaH 018936

fluid, possibly supplemented with other materials common in

compositions for parenteral administration. In certain embodiments,

neutral buffered saline or saline mixed with serum albumin are further

exemplary vehicles. In_certain embodiments, pharmaceutical o

compositiBhd Bomprise' Mhd Biifref ¥ eRiolt Proeso b ispalipite d igreptid

of about pH 4.0-5.5, which may further include sorbitol or a suitable

sUBERRITARERRIRSI oS TR KINBBRIRTe N\ G RBINNBRRRAT S dif iR Wt are

specific binding agent to HGF, with or without at least one additional

thérdpiniechip R arhy b freSAlRPRIR tBRGSE: A SHIkIRG HIEYBR RliP™Ma,

composition having the desired degree of purity with optional formulation

addris REhTIRGIOP PRSI FRHTBRBACES < iREY AnthereratisiRapillary

lyophilized cake or an aqueous solution. Further, in certain embodiments,

a EBRAGSERAYBMIRYHG B EEHE BRIt AT HEYP XA CoMaisn@Nt

at least gne additional therapeutic agents, may be formulated as a

lyGPRHIEAE LRGP L BREGieILLinth Y S RErEs 190 P RIhcil o

embodiments, the pharmaceutical compositions of the invention can be

seRA BB AT RTAI RTIVe VAT AR RARC i RRRRTATIE cRcer, prostate

s B L B

acceptable compositions is within the Seléri*\” f the art. [0198] In certain
entititRnRL LRI LHHIESR ?ﬁgﬁé present in concentrations

that are acceptable to the site of administration. In certain embodiments,
buffers aj@used to maifitaindire datpasitiomyati: a8 es 200600dl0tial effect of
PCT/US2004/018936 physiological pH or at a slightly lower pH, typically
with&fa ghl cangénadrivbotiatemis SHG Bbonit@y[B1PRi M Cdriamivity. In certain
embodiments, when parenteral administration is contemplated, a

theraqreutin eotapbitfonatiaiybe Mahmflepeondenpyiéieactiaty.

parenterally acceptable aqueous solution comprising a desired specific

binding amgﬁ’ HGF, w{h F&frﬁ‘lmﬁl\%f—?@m%%ﬁaﬁ aReYLIG A9BSR Riction of

pharmac y acceptable vehicle. In cer embodiments, a vehicle for
pa%g_ewﬁip};g}‘m&g file distilled water in which a specific binding
agent to HGF, with or without at least one additional therapeutic agent, is
formulated as a sterile, isotonic solution, properly preserved. In certain_
embodimiitddthe prefaiadermaMeiviie o ¥éiminahisiesank bickpsigal
molecule with an ag?ent, such as injectable microspheres, bjo-erodible
paffdivdy peRpiEs! mphtiid S sienaiegolreimpian apdlipayesiide, but
acid), beads or liposomes, that may provide for the controlled or

sustAn Hendssttor ied iRidndectiffe YRR aBRAC KRiRI VG R Res igatrowth,
injection. In certain embodiments, hyaluronic acid may also be used, and
map ¥rsienn@erReiesisSietrigalon kiR ah dFelarmRRbroRitering,
certain embodiments, implantable drug delivery devices may be used to
intRyaliteratienicuneR] talicealbmeUlY] MelarititeMisatinbntelhadhesion,
pharmaceutical composition may be formulated for inhalation. In certain
eniBtRaRRAISIEYPEcRiRASRoRTYAGER IO AR, AsiRfiRf dpapladiesions,
one additional therapeutic agent, may be formulated as a dry powder for

intslieANGs cErtuiingdrmmkaL MR G foP¥oRiish comprising a

specific binding agent to HGF, with or without
[6115] The term “aberrant Met-HGF signaling” includes any

circumstance in which Met-HGF signaling fails to stimulate any Met-HGF
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at least one additional therapeutic agent, rhay be formulated with a
propellant 97 WO 2005/017107 PCT/US2004/018936 for aerosol
delivery. In certain embodiments, solutions may be nebulized. Pulmonar

WO 2088iHi8Tration is further described in PCT application no. FC1/US2004/015936

PCT/US94/001875, which describes pulmonary delivery of chemically
modified proteins. [0201] In certain embodiments, it is contemplated that
formulations may be administered orally. In certain embodiments, a

RIRE SR RAE R M IR e et

Inister ashlon m ormulate
with or without  those, carriers customarily used in C in
h@&@@o@e\g@fﬁﬁﬂgﬂgw S DRI U EAbE e HEREEPHER ShRlating
embodiments, ac to release. the active of
gy Ll Mﬁaa ailvekaetnaREd

bé%?%%"%‘%‘ﬂ%‘@i%%ﬁ%@fs SR M

agen can be |ncI

facilitate absorptian of 1f| d|n tto HGE and/or.
'%ﬁdﬁﬁ‘ﬁ%@p’&% §fe 'Yn% meg baraehiy % glnysgnahng

ime

fIavorln Itl oint waxes etaI 0|I Iubrlca ts Sus ing
AE@Qﬁ‘t@{‘ @gé{%cfd‘en?é dQ biRc sp mé PRISo b én gr%?a% Pgdd

[0202] In certaln embodlments a pharmaceutical composmon may

involvie am@ffectlve'ﬂummlmdm;ne@ﬁmﬁbmmd‘l@ﬁr&vaﬂngFGMEﬁ tg any
without at least one additional therapeutic agents, in a mixture with

Lidioxica ebeityieftsotdddiyariSsutizl s rsthemiensadiorelntdineef MGF to
certain embodiments, by dissolving the tablets in sterile water, or another
aapptaptatd ovelficieh sehivibninaiages prdparedt roiaddesdislagical activity
certain 98 WO 2005/017107 PCT[US2004/018936 embodiments, suitable
sthecipierty inGlidetactinn st teorpiewlaamdiclegicakadivibm
carbonate, sodium carbonate or bicarbonate, lactose, or calcium
affeosph te HE bithipleohgeiier BathvaySifch, GMiAr ialéandigierodimers.
lubricating agents such as magnesium stearate; stearic acid, or talc.
[020 (}M fonal phar@asentictlgemposiipnscnith peretddenbtanihose
skilled in the art, including formulations involving specific binding agents

drciREaNER a witheutaifeaahinsiaddiionalgherapelsicargeats jishould be.
- sustained- or controlled-delivery formulations. In certain embodiments,

ileshpigHes faifarmuwaing bevariatHE P thahdystaingts bom aberrant HGF
controlled-delivery means, such as liposome carriers, bio-erodible

SRS ERRlIHes e dorduubetascasd alspot ifjetBénactvd nlss khswom a
those skilled in the art. See for example, PCT Application No.
RGTAISL8/082A @itthe tiashiiies tharcirtrolidd teedsecefrairous

polymeric microparticles for the delivery of pharmaceutical compositions.
JdmeeitaiteenbadinentsiHGBtaradtyglenskts frepesationsantiplieieid G that
semipermeable polymer matrices in the form of shaped articles, e.g.
iHlpssconnarncdpatttbeSustained release matrices may include

polyesters, hydrogels, polylactides (U.S. 3,773,919 and EP 058,481),

o BB here. 22 e R ekt
(LF%:? eéraet Reriics %@r%%ou%e&%%ﬂp%éﬂlgz AP ALRBH AELLRIPS desired

therapeutic effeci when pvoperiy administered 10 & paiien‘i.l

10119] The term “modulator,” as used herein, is @ compound that

chanaes or allers the aclivity or tunction of a molecule. For example, a



12:98-105 (1982)), ethylene vinyl acetate (Langer et al., supra) or
poly-D(-)-3- hydroxybutyric acid (EP 133,988). In certain embodiments,
sustained release compositions may also include liposomes, which can

wo 2oespngpared by any of 99 WO 2005/017107 PCTIUS2004/01189R3® ssevenalso36
methods known in the art. See, e.g., Eppsiein et aL, Proc. Natl. Acad. Sci.
USA, 82:3688-3692 (1985); EP 036,676; EP C8,046 and EP 143,949.
[0204] The pharmaceutical composition to be used for in vivo
administration typically is sterile. In certain embodiments, this may be
raccoabis FeaYSEiIEaEsh BSEESe e fleclitfaton thermrandsda ebagie rtain
embodiments, where the composition is lyophilized, sterilization using this -
anbtftycomby bbasoatiadieel eimer g et fellbrime Sopuilzafidherdtivity or
reconstitution. In certain embodiments, the composition for parenteral
fadminisedsenedybd stehat tE Gp Az saodviater.ina certaibrembsertaie nts, a
embodiments, parenteral compositions generally are placed intoa
roortdinier isaainipaikieriedieb sdasora fes dhamplanitbdsualshliast cne
solution bag or vial havinga stopper pierceable by a hypodermic injection
awdiyille ojoROBarcettaimemboiim&mgasheaamptinrasibeigieaind furctions
composition has been formulated, it may be stored in sterile vials as a
afoutione sulspinediste.duil encursidhinsidid tor bisdirnt dnitwdeszymatic
lyophilized powder. In certain embodiments, such formulations may be
atvdy.cihdsigae rbadpdoaiseofre BRIA BXemMPlEny inlybiieisdagivde ibut are
reconstituted prior to administration. [0206] In certain embodiments, the
nekieitadvenfoat RideetideskieBroshicsu kil hedigi-geBechydietes or
administration unit. In certain embodiments, the kits may each contain
poil @rasnibmalesr esvirden dpiediesraisi vaserhed dond-BentdiferP e tent No.

~having an aqueous formulation, In certain 100" WO 2005/017107

HEF0843denesooscEaedirdniyaigniomiRLYhORY 88REMing
single and multi-chambered pre-filled syringe s (e.g., liquid syringes and
lyosyriftgezgjare includeds {PRGIdmcesiatziemboripenss rianlestehject
amount of a pharmaceutical composition comprising a specific binding
Goaiib04HBE prtboatindihap editeast eneradiddipoal dhewsipe Witsagrng, Aore
be employed therapeutically will depend, for example, upon the
dberapautit sonteyt@hdr abjidiived. eeiskiilethia toergrd vitloa) preciatelain
that the appropriate dosage levels for treatment, according to certain
emthediments, avilibsis viaylydepeiieihjamipans apomiipe sitideculbere in the
delivered, the indication for which a specific binding agent to HGF, with or
viifbous ¢ tees tonepadditi en dé ahbrded thilagueceid being asady thasiolitef all
of administration, and the size (body weight, body surface or organ size)
madionordition ¢hecageraed egbndrat tidalthy olhdipetist. anscdstémtially
embodiments, the clinician may titer the dosage and modify the route of
pamiostptioicn obthiothprapsimalr alibeapaltoicdets, BECeit&R%, 95%, or
embodiments, a typical dosage may range from about 0.1 g/kg to up to
advuoiLad mrrkgrae ose cdipe peksg Bhithid ¢actor anitiation bt eédei In
certain embodiments, the dosage may range from 0.1 gg/kg up to about
aododgikenis: thg/kwotspdoas 10Pwitikg;loressghbal hraoagemesigo
mg/kg. [0208] In certain embodiments, the frequency of dosing will take
(contaminant species cannot be detected in the composition by conventional

detection methods) wherein the composition consists essentially of 2 single

macromolecular species.

[0121] . The term patient includes human and animal subjects.



into account the pharmacokinetic parameters of a specific binding agent to
HGF and/or any additional therapeutic agents in the formulation used. In
certain embodiments, a clinician will administer the composition untila
dosage 101 WO 20051017107 PCT/US2004/018936 is reag] e’lqlgg%nm 936
- WO 2840 vd€%he desired effect. In certain embodiments, the composition mé]y
therefore be administered as a single dose, or as two or more doses
(which may or may not contain the same amount of the desired molecule)
over time, or as a continuous infusion via an implantation.device or
catheter. Further refi 1h jate dosage is routinely made
Qﬁ%‘—g—@%@?%xﬁgju%%%%%ﬁﬁ?ﬁé@ﬁiﬁg%ﬁévithin the ambit of tasks
routinely performed by them. In certain embodiments, appropriate -
dosagéa1ady be asteraitwitl ihcdeneesseGiapprepratdaloseepipbsdnduce
data. [0209] In certain embodiments, the route of administration of the
Npbaphacgitiogldarmnpdsitent Enrrsdeset dithakAsw M mEtHedscedMshilly,
- through injection by intravenous, intraperitoneal, intracerebral (intra-
prarepbloyyialiointeandedbsoventicyial ¢etlilaUBEORES $98a-Be giartain
intraarterial, intraportal, or intralesional routes; by sustained release
isysiemsgraberimplaneitidd Deatedy ecectstalaembbd@mumbenel human
‘compositions may be administered by bolus injection or continuously by
difasion staleg infsasaion &ldvicerieP sk rermitcenipuaintdRE, agtivity
composition may be administered locally via implantation of a membrane,
spoagaas wibtherappoprizre nTaepemdasts thingEeerseeuleting
has been absorbed or encapsulated. In certain embodiments, where an
litfamcation ouydesshatieaehe dbvisetihy Becmilsithesnbedmepts, specific
suitable tissue or organ, and delivery of the desired molecule may be via
iifidisigre gpnésltreldbfeasslus cor oRBRissRe Hmmmstatio] HEhgelivity from
2005/017107 PCT/US20041013936 [0211] In certain embodiments. it
et eodeaiibigh ¥ela PhariatearRe CbRETSIRACERATIRGIRES activity
specific binding agent to HGF, with or without at least one additi%nal
fiesrepB RRNSERIRIVT AN dR R G BARRRE S H RO FEBACIX AR & Ies the

and/or organs that have been removed from the, patient are ex segfto a
A RRPEbTb RO BdMBRERG & QR BiRing LRI ol gents
with or without at least one additio%gl thﬁrﬁ)elgﬁﬂg §9[e)nt,taft§r Whichghed.
itGisalR Y SHA/S rgh 8 A8 s Ul S LRI TSI SR R  BacR FHE thae'rg
patient. [0 In certaigefmbodim?ntsha specific binding agent to HGF '
aRaroP ARy SfaitBh ACHe I3 EGIE B &R &N be delivered by implanting

certain cells that have been genetically engineered; using methods such

as thog@id&dcribed heminaio exprestirnadisearseetiipbipgiigiégsnhto HGF
certain embodiments, such cells may be animal or human cells, and may
eussitbiodos, trtersioyoudion kRbgerBiBy|is certamlenib Stiienes aRes, for
cells may be immortalized. In certain embodiments, in order to decrease
thesropdace db ctivimoh it{afo gicky ity dpdrelevHecsalidl @y Freidapingeepe utic
to avoid infiltration of surrounding tissues. In certain embodiments, the :
effegpsulation materials are typically biocompatible, semi-permeable
‘polymeric enclosures or membranes that allow the release of the protein

products) it prevent, e ain embodiments, a specific binding agent 10 HGF

is used to modulate at least one Met-HGF aclivity. In certain embodiments, a
specilic binding agent to HGF is used to modulate at least one Met
independent HGF aclivity. In cerain embodiments, more than one specitic

binding agent 10 HGF is used to modulate HGF activity.



destruction of the cells by the patient's inmune system or by other
detrimental factors from the surrounding tissues. EXAMPLES 103 WO 2
0 05/01710 7 FCT/US2004/01.8936 [0213] The following examples,

WO 2inéf08T87the experiments conducted and results achieved, aPEProFRIed018936

for illustrative purposes only and are not to be construed as limiting the
present invention. Example 1 Generation of Anti-HGF Hvbridomas [0214]
Antibodies to HGF were raised in XenoMouse(r) mice (Abgenix, Fremont,
CA), whi %re mice, containing hyman immuno Io%in, enes. Three '
grour\)ligof‘ noMougR ﬁ‘ﬁ@é}@%ﬂ%g%%}‘iﬁsaﬁﬁ%ﬁ* Pé‘%gé’@ RIpFEaJeHGT

antibodies to HGF and are summarized ip Table 1. Group la consisted of
il Of [N YERBNIBHSPRLFANSMED, Ioh BB RERS e RlimaHc eotide
IgG2K antibodies, Group la mjce were immunized with HGF. HGF ‘was .
PrefEneE B ENGEHEIb A ECBMBIAGIT TECHITEEES Gsmpthdbdueay #nd light
Nakamura et al., Nature 342: 440-443 (1989). [0215] Group 1b also

e SRE Y R B E KERBITS UBR(HCMRY SaAk tRi CrtfsRantieg to the
“were immunized with HGF that had been chemijcally conjugated to a
e B SR ISV G Shel A B TR DRI RO AREAS P S er

Lys Phe lle Gly lle Thr Glu Leu Lys Lys Cys.(SEQ ID NO, 47). The TCE
G BN R IPE TR By BT R R TG E eS STk RleyeriBeally

fT the N-terminys, of HGF usi Ipho-SMCC (Pierce, caté
15D RS eI hS? (S 6 SR ORI B8R 7 Eom gaResiments,
A e e B S SO ot B BT BRSO St

G isted of mice of.th M train XMG1, which = .
SRS IR 1 EaT e SR MRS FlRG s3pressing
ith th iugated TCE-HGF described ab 0217].The mice of all . .
e R R R PG ar (R B B OIS B gkpridoma
times, ing to,th dule in Taple 1, Ip the. injtial i izations,
e R e B . ol e -Wthe LR 5. 1 74.3.

{r%%fﬁdﬂ%pﬂq r OETEB?C?&EE\%?G"HeFti?H%Sﬂ.'é?ai”edHtQSima%ft"szgiﬁuriﬁed

ax(r) Gold (Sigma, 4).In |nject|orr1]seﬂ rough

Inj L I | [ adjuvant alum
Hgﬁ@f uﬁ?ﬁgg Sp&%gap)ﬁgg% e .adjrmur\‘?aér?g @%ﬁ}r&fgdﬁspgﬁi%%tor als, distributed

by E.M. Sargent Pulp and Chemical Co., Clifton NJ, cat # 1452-250). The

final iffdeIn contailed abibidIigrdoneAnhigensdruabecshprgr sised
~ contain an adjuvant. 105 WO 2005/017107 PCT/US2004/01.8936 Table
huRmiAG- RYRAsH MEECothy e esetie b (G Afup) 2 stitarintivdgoadiasm into

XMG1 # _of mice 8 8 10 Anti en HGF HGF-TCE HGF-TCE
the mousé germline provides an approach 10 elucidaling the functional

components of very large or brudely mapped loci as well as generating useful
models of human disease, Furthermore, the utilization of such technology for
substitulion bf mouse loci with their human equivalents could provide insights
into the eipression and regulatiOn of human gene products during
devetopment, their commu'nicaﬁon with other systems, and their involverment

in disease induction and progression.

10127] An imporiant practical application of such a strategy is the

“humanization” of the mouse humoral immune sysiem. Introduction of human

92



1S Injection (day 1) 10 g/ mouse in 10 g/ mouse in 10 g/ mouse in
WKV BHId TiterMax Gold TiterMax Gold 2nd boost (day 7)Y -§/US2004/018936
mouse in 5 g/ mouse in 5 g/ mouse in Alum Gel Alum Gel Alum Gel 3rd
boost (day 9) 5 g/ mouse in 5 g/ mouse in 5 g/ mouse in Alum Gel Alum
Gel Alum Gel 4th boost (day 13) 5 g/ mouse in 5 g/ mouse in 5 g/ mouse

g T
/ | Alu I

o %e?é’i%é%va?ﬁ%sﬁs{%ﬁhy PR R R é\ Fibiertving

" AR e A

:3

hw%' ts\%{r rolein B
bled safter h injection. Blood s es from those b
bRl E A el R eﬁﬁ &rSffos for
those LISA as 6weII ates Flsher |e tific 565- 136
we%%%‘é%a g@rg c%% gtlef)‘ eF51 i3 B?%js D §igagm
S were a dthe pla ere inc ubate r.two houtrs oom

P SRt v R B R %eﬁ’t‘ﬁree et
Washln solution (0. {P IC(ran 20| Ak BSr rélc /\évelé)of ecsoné\ﬁ__gvat‘zed
antiBtl W:%eaﬁ:de'a he'$&eon ary an |b dy was goat ant| Fluman‘:fg

%%% ated with r;% ish peroxid g ase (Soythern.Biol (I?é %ri]\ S%afety of

hcuBa Rour at rdom empera ure,
wer

pd/ gll‘%%ﬁl'lvllé evel%%)tlzné)) ébpﬁcil)# %{g‘i’gél%%% @P\%ﬂiﬁe&ﬁpﬁ Lé’g%ll?m[bomes
R e
plate?readef Ay e&?gﬂm é%ce %%%?LEQHEQ&X&@%‘%@% invoive

injection the' mlce Were sacfi eir draining des’were

harye recovered. Lymphocytes from the

mlc}é % e?%“ﬁéé%@%%ﬁﬁ%ﬁre separately pooled. To enrich the
Iymphocyte samples for B-cells, T-cells were depleted by adding
anti-CD9OlRRfHetic bea@@%l\ﬂﬁfbW@?@@dﬁ‘%&%e#sﬁ@lﬂ%)@?ﬁﬁ@%@h mouse
passing the lymphoscytes through an LS' column (Miltenyi Biotech cat. #
42/R01RIdP POPEUEOs! Hith v deaapiesis: - e vmaneld rabRRptdpation
was then fused with P3 myeloma cells using an electrocell fusion deV|ce
(GehetrsHRD m&em@@thﬁwaﬁm he ahrepreeof mouse
groups of fused hybridoma lines were then plated in 96-well plates ata
derailjRsrdies. 1 beBpHUBBRIISHIGRENIHPAY BFRIE5E hal'fge variable gene
hybridoma media (gor components see Table 2) containing
hypdivaiihasaeRUami EREPRS. Res! FHRMAbARIRNSY REPEYRHRI R or

14 days at 37C, in 15% CO2. [0221] After 14 days, culture supernatants
WereXREEAFI byBEI A QM RERERRINE PR AR THE ArtibsaRiication

to HGF using the same protocol
and selection and the lack of immunological tolerance to human proteins, the

reproduced human antibody repertoire in these mouse strains may yield high
affinity fully human antibodies against any antigen of interest, including human
antigens. Using the hybridoma technology, antigen-specific human MAbs

with the desired specificity may be produced and selected. Certain exemplary
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as was used to assay the blood samples, described above. Culture
wostipernatants that tested positive in that ELISA were tested fopdheus2004/018936
presence of human kappa chain in a second ELISA. In that second
ELISA, the conditions 107 WO 2005/017107 PCTIUS2004/018936 were
identical to the first ELISA, except that the secondary antibody was a goat
anti-human kappa chain antibody conjugated to horseradish peroxidase.
Hyletitodsas: thde testeedoiositiie S8R ISA dSsbsat WareHidiseB07, EP
expanded to produce 5 ml of supernatant for in vitro functional testing,
WHED R3E 3 casseHMEEH@MpAek 8 and 9. Supernatants from 82 clones
corresponding to mice from group 1 a, 42 clones corresponding to mice
from graup dop. and 376 CORRSEANEIANAIDGIRTIES AT EERUMANEHons
tested. [ Based on the results of those functional assays, severa
hvbri i : " y - Limii
o B S A e
were designated by hybridoma line number (e.g. 1.24) and clone number
(Sgturay OcpusifierEhEs different clones of a particular line
have been detected by the functional assays discussed in Examples 8
and 9. Thesgjisolatechpianesiysse anch axvadedinetLidUmiotypically
hybridoma media and allowed to grow to exhaustion, (i.e., less than about
10%gsfisgabiliyhmEhe EaesesicHietantbpejpalpidhaapbhastiesttvo
HGF in the supernatants of those cultures were determined by ELISA and -
bydign(ita busdnydrpiigicacHisaussedinparampieg SrantLf-[@hgteright” (in
hybridomas with the highest titer of Antibodies to HGF were identified.
ThesaRyoRtRBRSAME eURRIONSIRD 3} 2Adlo ARG hb &S chdih Jin
1.75.1,2.4.4,2.12.1, 2.40.1, and 3.10.1. 108 WO 2005/017107
PEdidin2804/01i8%36 s TablRsCan om0t Media Hepridomaditdiaof each
Component Source DMEM Gibco 15% Fetal Bovine Hyclone, cat It SH
30403 RaryintiedRA0N iapletasgion Sfgibaucatid G150 o Adketmino
non-essential Sigma cat # M 7145 amino acids'1 % 100X pen/strep -
Sigreas Qe 11539 (K0-O§sobiéiblerenisillinetOravalnitrepDinay carp by -
U/ml IL-6 Boehringer Mannheim, cat. It 1299972 1 vial/L OPI media
Sigmairenipld i3 Sapplementyfivailpatsdiats, pymivsiant begioa thatlmay be
HSFM MEDIA HSFM Gibco, Cat It 12045-076 10% Ultra Low IgG Gibco
Cat# @250 76r stfaoo2iunuibr. -glutaamnegiRth2idGnaké Gatic 2P 0R ssified as
1% 100X non-essential JRH 100X Cat# 58572 _
kappa and lambda light chains. Heavy chains are typically classified as mu,

orEhiE QYna G

delta, gamma, alpha, or epsilon, and define the antibody's isotype as IgM,
igD, 1gG, IgA, and IgE, respectively. 1gG has several subclasses, including,
but not limited to, 19G1, 1gG2, 19G3, and IgG4. 1gM has subclasses including,

* but not limited to, IgM1 and IgM2. IgA is similarly subdivided into sﬁbclasses
including, but not limited to, IgA1 and IgA2. Within full-length light and heavy
chains, typically, the variabie and constant regions are joined by a "J" region
of about 12 or more amino acids, with the heavy chain also including a "D"

region of about 10 more amino acids. See, e.g., Fundamental immunology
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wemning@aes 1% 100X pen/strep Gemini Cat# 400-109 INTEGRAMMEM 18936
HSFM Gibco, Cat It 12045-076 10% Ultra Low IgG Gibco Cat#

16250-078 serum 2mmol/L L-glutamine JRH 200mM Cat# 59202 1%
NEAA JRH 100X Cat# 58572 4g/L glucose JT Baker Cat It 1920-07
Example 2 Production of Antibodies from the Hybridomas [0223]
Afttbodidawed prepardtiesh Mty esnHigbdbnYad IS s sewairesatachley
1 using one of two different systems: Integra flasks and sparged spinners.
109f@rerre0s/ta FROTEBCP 38 2o0RrpEs3d hatkeiatifmsreipmal seslen
hybridoma lines, 2.12.1, 1.24.2, 1.29.1, 1.74.1, 1.75.1, 1.60.2, and 2.40.1,
wbﬁl’éh@ﬁ\seﬁ)@@ﬁ!e@'gﬁMWﬁ&HW%fﬂdbﬁsamf@@fﬁr@l@ﬁlP@SMmedla (see
Table 2 for media components). When the hybridomas were nearly

Conf'ueng R g T75 flagks vhepnered @%@g@%ﬁg bisietPesksme general
(Integra |050|ences Integra CL1000, cat# 90 005). [0225] The Integra

flagk jstareediGulutecipsk ilahe divgded Wy R wwoiyare] r]EQr{é@bg three hyper

- chambers, a small chamber and a large chamber. A volume of 20

Hybridenearsglisnat aigiianga @&U\E@?ﬁéﬁt@hﬂg@@‘éﬁﬂﬁﬁ:r@e@@ﬁ@%r cm Rs.

each of the seven hybridoma lines were placed into the small chamber of

SeyRE IERgEa iRsiRdNIEeIIA Bz senIrtID R ANy SRMARIRIELYIhe

Integra media). Integra media alone (1 L) was placed in the large

chaarhelvopk tegibregiilasksa @%mm@wﬂh%mpe From N-

chambers is permeable to small molecular weight nutrients but is

impermeatls aykhidombaeligrnade retbpdiespreciiead ygibasaypically

cells. Thus, the hybrldoma cells and the antibodies produced by those

hyksidmse asisvransemedinie, vral JBmeRD2L2ORYene™R4. The

week, media was removed from both chambers of each of the seven

ln%ﬁ%ﬂﬁ% MR repilaces ¥dinfershdintegroinadisin Hie ealtesiedyith the

media from the seven small chambers were separately retained. After a

segenfitieekaficiputis dhesnesiadt Protbesmialirehandietsicmdatageasn (National

collected. The collected media from week 1 from each hybridoma line

wassambined MarItH Bettestzd madia dammeak@iomartihsties Lesk J.
hybridoma line. The resulting seven collected media samples from the

senvri. HigIWMOs2005/017 10387 KU 5219440418 836U fey BAd BT 81885 (e 89).
spun to remove cells and debris (15minutes at 3000rpm) and the :

AR S P o
SR AT SIOUTE FAIES5 B0 Lol R RSN cimenc,

S reac ensity; they were transte rre tO T

['haa.’%saf%e U ForPaLIRB IR omPsifgen s muiehee ot erchuiBody

heavy chain. In certain embadiments, an antibody binding region binds to an
antigen in the absence of an antibody light chain. In certain embodiments, an
antibody binding region binds o an antigen in the absence of an antibody
heavy chain. In certain embodiments, an individual variable region

specifically binds to an antigen in the absence of other variable regions.

55



T175 flasks, they were transferred to 100 ml spinner flasks and then to
wo2eRsmtsspinner flasks, and then to 1L spinner flasks. When thegeksoo4/018936
reached sufficient cell density in the 1L spinner flasks, they were '
transferred to 3L sparged spinner flasks (Bellco Biotechnology, cat #
1965-300, with sidearm fitting, cat # 1965-30003). [0228] The 3L sparged
spinner fl IS, a glass yesse] where cuétures are mixed with an impeller
controlled?giéa% ﬁagneti);np(fg GRS BiMAIP %&HH&%téé]{B’ﬁ’é?erg @ CDR
provide. 5% CO2 and air. Hybridoma 3.10.1 [02 9]{}TWO 3L sparged | .
STy TESNLEURD TSt pRTEHA D8I OB Am Gbra ARgbody fs

3.10.1 in HSEM media with ditions noted in_Table 3, which
Rl bRl oLt e b pAicid LR Sefynache

2005/017107 PCT/US2004/18936_Table 3. Condjtions for Growi
Py BPGIAEE P TE ORISR SoB g S I Thotkt oan bo

e B PR R SRR R S e
59202-50QM) 8 nmol/L 2 /L _P/S (Gemini.cat# 400:109 1% 1%

NEh Eoeh S0 BRR DIPTSR ATe ST B B8 rethods
1/L.2Mgl T Bak 1920-07) 8 /L 2g/L. Antif i

oot A Ll BRI (2P GO PR A e om.
gggxggﬂ\éwgé%%%%?ﬁ?qﬂgﬂiﬁ%ﬂ 4 SLtj %égheor]( !m%%}? P{yﬁé%?ega%%lto&veﬁniﬁon,

0, as determined by frypan blue extlusion.” Harvesting co

ceptrif iQn_f minu 00rpm.and.  subsequent filtration of the
resuléﬁrl%%%gr%iﬁ%%hﬁ&%bﬁz ?n;r']iﬁ{gp r%lgh%g\ﬁ{]y%gg%%ﬁé\%%ed

by measuring the amount of protein present in the final harvested

samples B9 bidlein A HPDLE Kalbakdetinitied ia T sbée darijbridombheing the
[0231] Five 3L sparged spinner flasks were seeded with hybridoma cells

frof figibadmanisabedyiamiss Nypieally uietite idaatifyrisBBeddions. See,
Table 4, which summarizes the growth conditions for those five sparged

flask§: 142 EOLE0E Wi N aiea A Gem 129 361 80N QordigdRbothia

for Growing Hybridoma 2.4.4. Conditions Spinnerl Spinner2 Spinner3
spifféiigpinrfimladedin tebaliyeioitiern. 3w the. thothi glafiniimintakes into
HSFM (Gibco cat# X X X X X 12045-076) Ultra low 1gG serum 5% 5% 5%
59R55pUliBes Hans ﬁ;ﬂg@t@mtructurai loop regions. See, e.g., Chothia et al., J

Mol Biol, 196: 901-17 (1886); Chothia et al., Nature, 342: 877-83 (1989). The
AbM definition uses an integrated suite of computer programs produced by
Oxford Molecular Group that model antibody structure. See, e.g., Martin et
al., Proc Natl Acad Sci (USA) 86:9268-9272 (1989); AbM™ a computer
program for modeling variable regions of antibodies, Oxford, UK; Oxford
Molecular, Ltd. The AbM definition models the tertiary struciure of an
antibody from primary sequence using a combination of knowledge databases
and ab initio methods, such as those described in Samudrala et al., Ab Initio
Protein Structure Prediction Using a Combined Hierarchical Approach, |

PROTEINS, Structure, Function and Genetics Suppl. 3:194-198 (1999). The
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L glutamine (JRH cat# Bmmol/L 2mmol/L 2mmol/L 8mmol/L 4mmoVL
w622026500M P/S (Gemini cat# 400- 1% 1% 1% 1% 1% 109) READsEIRID18936

cat# 1% 1% 1% 1% 1% 58572-77P) Peptone 1 /L1/L1/L1/L1/L 2M

glucose 8 /L 2 /L 2g/L 8g/L 4 /L Antifoam C 2ml/L 2ml/L 2m1/L 2m1/L

2m!/L Productivity u /m! 41 82 38 45 79 Culture duration 10107 7 8

(days) [02321_T,h_e cultures were grown for 7, 8, or 10 days as indicated in

TAsIBIachHaTRUCESRB3tREPERV ARl WA hadivaibvslesamertspery stal

above. Hybridoma 2.12.1 (qu’%% Six 3L sparged spinner flasks were

seBHet Wit -hytsifi i MnS hﬂ*ﬁ%ﬁé}orﬁgﬂmﬁ Ph 5T 48P RBdia

with the additions noted in Table 5, which summarizes the growth

conditiongyfpsghose shpsneseoerpinneiease 24 NGhARRFHRENChain are
PCT/US2004/015936 Table 5. Conditions for Growing Hybridoma 2.12.1.
Copditians SRinReS DRIBNeT SENeIERTBABSREINEMBRIEEchdehtaliyPin the
Seeding density 0.2 0.2 0.4 0.4 0.4 0.4 (10E®6 cells/ml HSFM (Gibco cat#

X i cfidfrfrdraAe-Arfbnld lteadanuig (o sesusa B Ye i, SRSEVDR regions
(Gibco cat# 16250 078) L glutamine (JRH 28 4 4 4 4 cat# 59202-500M)

MiRake MHAOkhanmakliypioeil rreekd praelill R/S drenipigaatdnmlihbered
1% 1% 1% 1% 400-109) NEAA (JRH cat# 1% 1% 1% 1% 1% 1%

58 ZnéRbaIReptane diketlibrlfro/ thd nihb tbriAMgluease 241884 -terminus.

5, and were harvested when the viability was below 20%, as described

above. HxHi®ple 3 CloAibispadiequbicsinalysisibbadyibypigdligdsyan arificial

and Light Chains
hybrid antibody having two different heavy/light chain pairs and two different
binding sites. Bispecific antibodies may be produced by a variety of methods
including, but not limited to, fusion of hybridomas or linking of Fab' fragments.

See, e.g., Songsivilai et al., Clin, Exp. Immunol. 79: 315-321 (1990); Kostelny

et al., J. Immunot. 148:1547-1553 (1992).

Preparation of Antibodies

[0137] According to certain embodiments, certain antibodies
specifically binding to HGF are encompassed by the invention. In certain
embodiments, antibodies are produced by immunization with an antigen. The
term “antigen” refers to a molecule used in an animal to produce antibodies
capabie of binding to that antigen and/or another target. in certain
embodiments, antibodies may be produced by immunization with full-length

HGF, a soluble form of HGF, a splice variant form of HGF, or a fragment
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A, [ f Light Chains [0235] Ten hybridomas (1.24.1, 1.2 ,
“’?%ﬁ@aﬁ‘ﬂgs g1.75.1, 2.4.[4, 2.1]2.1, 2.10.1, and 3.(10.1) were ?g%ft#ﬁ%% 24918936

expressing monoclonal antibodies to HGF, as discussed in Example 1.

Total RNA was isolated from each of those ten hybridomas using

TRIzol(r) reagent (Invitrogen, Carlsbad, CA). The 5'-ends of those ten

totaihRNApréparatminsewdrediauzpite dHorbi tRagid Aofplitcanemib o DNA be

Ends (RACE) using the GeneRacer(r) Kit (Invitrogen). Those ten

5'-npadifidenRNA prepachtiors aveter theay bsed tvtehisepheatstRABE. In certain

reactions, each using a random primer with 114 WO 2005/017107

PCEIUS2di0%018388intisg e dioniadeptien(5reGBRLCGEINMAIES S epared, for

CTC CAN NNN NNT -3') (SEQ ID NO: 48), to generate ten cDNA

molexatepldDRg6imhieniaat A treviegates ardrealseraamiplifief pnoducing human

separate polymerase chain reactions (PCR) to generate ten amplified

kappatightiehdresdquensespiEoPEACR oblisbsd veppticatiothNdoware3/12227).

primer was the forward GeneRacerTM nested primer (5 GGA CAC TGA

CAT GGATGAAG G -3 : : 49), pri

(5- GGG ég'ﬁcga Age CT@?&%AH"?é)%@%g'é%gﬁscééﬁﬁ%‘gg%?%aégﬂ%e

dGSQHFO%%?WJ%H?Sﬁ&fé“ﬁﬂ%?eﬁ?ﬁ}el&é?@é‘é Y 40 DS KRRRA JGBE as the

chain. Each of the ten amplified kappa light chain sequences was

then aRRY"BfelY, IGAIEIID R SREMARP Rt 9%%%@%@&@@@89&@-@

The ten resulting plasmids, each containing one of the ten kappa light

chaj,BeAYENERS uME S WIRNSRNARIEN ARG IRRRFEUR Apdhreveral

clones of each were sequenced. Those sequences wWere used to design

PCR aymgis oimnlitcihe Biokapppdiolhanain aeeieisadind irdifinody

sequences from the cloned plasmids as follows.[0238] The primer sets

for gachof the Len bR BHEBMRINAY, & 8cHPHorR AGHAiS TOTURRYd %2Ce§l:reening for

5'-primer comprised a portion complementary to the sequence of t

amigRiissanksRhRaRaicuiaikABRAR 10BN §8 AH])IGRcATLOBHNIZ B creased

Kozak sequence, and one or more restriction sites. For example, the

sequgimg of the 5'-primer ‘used in the reaction with the plasmid ultimately

derived from hybridoma 3.10.1 was: 115 WO 2005/017107

PCT/US2004/018936 TCA 5'- ACA ACA.AAG CTT CTA GAC,CAC CAT
C?[%%%]AGC X ‘%‘B

GGA AG Pt eERsHRaNET e aEIRe 6! es targeted

3"-pri f h of the.PCR ' ' I tary tg th

car B ERATGS BP UG S AU BESt I atctinr KagPa e e ments,

sequence, including the termination codon and a restrictign site. For
RS AR AR TR e A B R e teroeted. i

_rl)_lélfgml E%“@m tel .d(aé(r{3 ed%f%ﬁ?%édo arééllg.%s_v!vgas: 5-CﬁT9T Tv%lgté%ontribute

[02§§]th8e arat? !ﬁg%}er sets were usfed in separgge PCR reactions wijth

the CotPEsEORAINE SR BT SREM AR T S Bl Peq{ef?ap &% -0 Hudson, curr

Opin Biotech, 9:395-402 (1999} and references therein.

[0140] In certain embodiments, smaller and more effectively
screened libraries of antibody variants are produced by restricting random or
site-directed mutagenesis to hyper-mutation sites in the CDHRs, which are

sites that correspond to areas prone to mutation during the somatic affinity
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light chain coding region sequences. The ten amplification products from
whome/eeations were separately gel isolated and purified using@r/Us2004/018936

OlAquick(r) Gel Extraction kit (Catalog No. 28704, Oiagen, Valencia, CA).

Those purified products were then each cut with the appropriate

restriction enzymes to obtain the kappa light chain coding region

sequences free from the plasmid. For example, the purified product

conaispehiting echybridoria S 4.0 Gheagiburwatd Xtigtand Satirtm Bisitesh, 17:

which were introduced by the primers during PCR amplification of that

cloh8chFlad g Sasaistriesencgsole Tive resoftitgjnresthiciiimeniesesdtain types

kappa light chain coding region sequences were again 116 WO

2003704 OPOTE UER00a/0989 36 idepuiatelpejervbidied sitrbpoeltisting, but

using a QIAquick(r) Gel Extraction kit (Catalog No. 28704, Qiagen,

Valkehbitehe [o2ds] a6t teh blirirste ebERNEED, GigasivdRpRAIIN

chain coding region sequences were then each separately ligated into

mMaBANANEaAs exprisdaisRcRSHaFY FIVSRuPes A gaaBeRy lidsesags tehor

separate kappa light chain expression vectors corresponding to the ten

oryinEIRigbsdemBNAT e ka Pt MofY diealsedpeeisikiontydupemsuasation

were then sequenced. The pDSRa20 expression vector containing the

kegiies ligbiucieainu sy otdiiote ditmatte)rdbAse S rone Ry rASOAISN® & purine

(PDSR(x20:3.10.1) was confirmed to comprise 5473 base pairs including

a (A 9basepinrTh vigufione (hicfobpveddeytBaryiniatingd@sd T), followed

residues (including the 20 amino acid kappa chain signal sequence) of

thyzeithariagaiorgie entirosingt (A aréssish A&or Confpiiseddavefinother

functional regions, as described in Table 6. 117 WO 2005/017107 .

PETSI001 A [HYA e eIt dak preyshshugsstde Jeskiynyparomutappn sites

Plasmid Base Pair Number: 2 to 881 A transcription

telprinatreineIgadeny&iGh&dnal from the a-subunit of the bovine

pituitary glycoprotein hormone (a-FSH) (Goodwin, at al., 1983, Nucleic

Acids Re {4$873-83h GatdANssErsians\NEmsdOaRdh8R%INZd. In

mouse dihydrofolate reductase (DHFR) minigene containing 2027 the

enginganaisibaiserid] BRhoreamied WaibbiAcedingaseaugnees, and
the DHFR transcription termination/polyadenylation signals (Gasser et al,

198¥mBregeNatin AcathrSgei. b cB nAin/8nebadit My kerguel alini 188 artbbdy
19:355-64; Setzer et at, 1982, J. Biol. Chem. 257:5143-7; McGrogan at

ath&88ubktBitilahem s266:230/i4pP a3hitggp BB AR2saiueiyckeom another
containing the ampicillin resistance marker 3947 gene and the origin for
reppeatienfedthevplastnd umarnlie (GenbadyAccestiod NEebee )1 TAS.

3949 to An SV40 early promoter, enhancer and origin of replication 4292
(TRkebet &, 5801 988, W8/ [Tk RiGl, 60366 72U Gk itmekt Acgessiér; U.S. Patent
Number J02400) 4299 to A translational enhancer element from the
HEL868,08& domain 4565 (Seiki et al:, 1983, Proc. Natl. Acad. Sci. U. S.

A. 80:3618-22, :

[0142] In certain embodiments, amino acids of an antibody
variable domain that may be modified without diminishing the native affinity of
the antigen binding domain while reducing its immunogenicity are identified.

See, e.g., U.S. Patent Nos. 5,766,886 and 5,869,619.
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Genbank Accession Number J02029) 4574 to An intron from the SV40

w3 ebistSieplice donor/acceptor 4730 signals (Okayama and Betrgy 0880158936
Mol. Cell Biol. 3:280-9, Genbank Accession Number J02400) 4755 to The

3.10.1 kappa light chain cDNA between the Xbal and Sall 5473 sites B.
Cloning of the Heavy Chains [0241] The variable region of the heavy

chains of the antibodies to HGF from the ten hybridomas were cloned :
using the ¥délmethod® &8 r}ﬂ&@’ﬂg@g%??ﬁ% ﬁ@ﬂ*ﬁﬁgﬁﬁg%gﬁ&gggﬁfbf)dy by

bove jn Example 3A. Total RNA f h of the ten hybrid .
olBRAOTBEHGAR AE & MHIEALN A5 9aRE e LIRIE sfeciaed Binding

described above in Example 3A. [0242] Those ten cDNA molecul
R P SE3IEE IR MG ITIREICHER VARL Wi FEHRRRVI the

E le 3A, he 118 WO 2005/017107 PCT/1US2004/0189384.,.

o B CEE B CRACTEBL o BN GHRE ISR rATG e to
SEQ ID NO: 53 desi d ind to th ]
Tl GV BIaD SES  SrR Was A T S e A REBSy for s

f dG R T d pri "GGA CACT [ G

E/ivégwr h o t@éﬁs ”_T%t%o%?% b %??%%%%ﬁ ﬁ%%‘écﬁg’%)- In

eavy cnain vari e region seguences yere.se rate | ed INlo . . »

SerR R, ERBOAH ISRt A i e Sict Bai] merization,

RO e BB AT BB TN SS e e ltlBs. see,

s e S b GRS . EBN o oo

se C primers for - amplifying éach’o

h hai iabl i f | i Il 4

SR A B SRR SRe ] FURRT Ry € PR PR

f light chai i in.

e A S P S R iTE L AR G ETIHhy reduce

ach it iR e orlon oo Ay | quenc

o AR R e O L R A S esidues, but do

ites. F le,. . _nri ifvi

b oot Brere e S e A AR R Ao RO Y PepBed

5'-AGC A c

TR R A e E i o hPAdAddE fol rEaLERS
200?%9%&%@@1&3%%%@&&95{%,ﬁﬂ?éﬁlsm? SrRIimerfengastsele): 3663-

en P

the comprised a portion complementary to the carboxyl

term} Lé Qé e consensus sequence of the particular heavy chain
variable region sequence, including a termination codon and a restriction
site. For example the sequence of the 3'-primer used for amplifying the

heavy cha®Vafihble regid S eAtRifaIRRHEEFe MWDANIIBEHIROHRS {8F4ds in 2

5-GTG GAG GCA CTA GAG ACG GTG ACC AGG GTT CC -3 .
joss of antigen binding capacity. In certain embodiments, humanized

aniibodies are “back mutated.” In certain such embodiments, the humanized
antibody is mutated to include one or more of the amino acid residues found
in the donor antibody. See, e.g., Saldanha et al., Mol Immunol 36:709-19

(1999).

[0145) in certain embodiments the complementarity determining

regions (CDRs) of the light and hea\)y chain variable regions of an antibody to
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BsmBI (SEQ ID NO: 55) [0246] Separate primer sets were used in
W2 WER reactions with the corresponding cloned plasmfdst{gS2004/018936

amplify the ten heavy chain variable region sequences. The ten

amplification products from those reactions were separately gel isolated

and purified using a QUTAquick Gel Extraction kit and cut with the

apREPTALS 1esHEinsuapaYmeswsHeseiined (ER NG IGNEENNR or another,

Example 3A. The resulting restriction digested heavy chain variable

reﬁm wum@ﬁmwﬁmra@y@ﬁé%ﬁ% o QHHfi‘?jéja 'pg

OUIAquick Gel Extraction kit as described in Examp eﬂgA. [0247 Tﬁﬁree 0 :

thpsadernutfiss'es kisomsiessis HRaaWa§ AN YaHER S 89N nsus human

sequences, those ultimately derived from hybridoma 3.10.1, 1.24.1, and

2 s VaTe dhen SeRREALULINRSLINPrBAIANBR IR BRESRAIABMECRS from
pDSR020:hlgGC" to create three heavy chain IgG1 expression vectors.

ThephaRasAdHdaby SRIRSSIamMectails Aharsa NS RS EANESs are aligned
2005/017107 PCT/US2004/018936 pDSRa20 except that it also contains

they e hRIgNEEUHIERIUR SRAeNEEd TEEIRIASRAZD NG SIRIERSIMs, the

vector is summarized in Table 7. Table 7. Expression Vector

pmmhlaﬁﬁﬁddﬁlaﬁm@@aégﬁ@ﬁ%mbﬁgrﬁ 9 SR LAt RRRLERIQMth the

termination/polyadenylation signal from the a-subunit of the bovine

PiRMaraicoamiebnhRERGPeKaf BHlgHPeRdMN IS lakatEinbbiiREnts, rare
Acids Res. 11:6873-82; Genbank Accession Number X00004) 882 -to -A

mansasitvidoinlaie FYoiReR (RRERRRAINIGANEIANHNIRG 29 otifto HGF

endogenous mouse DHFR promoter, the cDNA coding sequences, and
therlbRristasedp iaiidervinatios/ pelyrReaYiMIRSINalS (CpRaYE Rlare
1982, Proc. Natl. Acad. Sci. U. S. A. 79:6522-6; Nunberg et at, 1980, Cell
1%B5hd4cihetans epabifitifininb ButGhamarSn phddidnMis@ieRmRly are
al., 1985, J. Biol. Chem. 260:2307-14) 2031 to pBR322 sequences
conseiping hdamgicilFResiBlatainaskasodfiérasmangdhe ougimiae
replication of the plasmid in E. coli (Genbank Accession Number J01749
3948imnAfrSvi4theatibpymotdGErThantss asddigh ooemieaiiqagtiPthat is
(Takebe et al., 1988, Mol. Cell Biol. 8:466-72, Genbank Accession
N diffeee I0R400)2S0R$taAl tragitatisinah emtibiaciy ieleraant fpawihen
HTLV-1 LTR domain 4565 5 (Seiki et at, 1983, Proc. Natl. Acad. Sci. U.
S efnBHdB6 2812 2ih & griftek vectasisi oadibms kae 1020 20 pASRgltoohaimren
from the SV40 16S, 19S splice donor/acceptor signals 4730 (Okayama
arehBieogyl 98B RViphiGed Bide 286, «Grnbakk SASzassioNdsUBIS0,370,
J02400) 4755 to The pl/hChl heavy chain cDNA between the Xbal and
Sal|EeL9%,79 bFBF 62 ob SR VhaIB{ahdwS, 56iBBRNHBERS, 089, and
TCTAGACCACCGCCATGGGTGAAAATTGAATCGTCTCTA

5,630,101, and in Jones et al., Nature 321: 522-525 (1986); Riechmann et al.

¥

Nature, 332: 323-327 (1988); Verhoeyen et al., Science 239:1534-1536
(1988), Winter, FEBS Letts 430:92-94 (1998), which are hereby incorporated

by reference for any purpose.

- [0146] In certain embodiments, a phage display technique is
used to generate monoclonal antibodies, In certain embodiments, such

techniques produce fully human monoclonal antibodies. In certain
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W RGEIGCACCAAGGGCCCA TCGGTCTTCC CCCTGGCA
CTCCTCCAAG AGCACCTCTGGGGGCACAGC GGCCCTGG
TGCCTORTCA AGGACTACTT COCCGAACCG GTOACGGTGT
CGTGGAACTC AGGCGCCCTG ACCAGCGGCG TGCACACCTT
CCCGGCTGTC CTACAGTCCT CAGGACTCTA CTCCCTCAGC

Aefaeddrtdited GiollRicleaTieehaddivieE difgl6 SANGIGWAPAbody
CCTACATCTG CAACGTGAATCACAAGECCA 121 WO 2005/017107

P&ra (452004015236 6 MK il AdcEd BRaRe PARAAASHd @3C
CCAAATCTTG TGACAAAACT CACACATGCC CACCGTGCCC

ABIGASHbEAA 67 HLCT IR SCCEATGAGT,; RAMSGEHGITC Mol Biol 222:
CCCCCAAAAC CCAAGGACAC CCTCATGATC TCCCGGACCC

CESNQAGICAC. 8T énl Mo TS 8T BBAGKILrAIN embodiments, phage are
GCCACGAAGACCCTGAGGTC AAGTTCAACT GGTACGTGGA

CE&afebrl&aSRGdontiRRIA it pAaRhd A Ha L BIp AP target.
- GAGCAGTACA ACAGCACGTA CCGTGTGGTC AGCGTCCTCA

CO@IS; ed M suENGEed&xamFT&iiiiere Gllection through the display of
AGGAGTACAAGTGCAAGGTC TCCAACAAAG CCCTCCCAGC

Cehlibdl( GAGMBAYYB B olie s Gh Ay a6 ofAlie b G bdcteriophage,
CGAGAACCAC AGGTGTACAC CCTGCCCCCA TCCCGGGATG

AGRd efseduerib ALK X TSR Ade Gy TN G OTafg e AA certain such
AGGCTTCTAT CCCAGCGACA TCGCCGTGGA GTGGGAGAGC

Al TéseG A BIGh SMGHAGHACRT AGOM S RGE OB HEEH(S are isolated.
TGCTGGACTC CGACGGCTCC TTCTTCCTCT ATAGCAAGCT

CACEHE R GAChANBAGIRANE, aGoapieie AdiefoiteAREGGEn BGtibody genes
TCATGCTCCG TGATGCATGA GGCTCTGCAC AACCACTACA
CGASAXCAG ST TG ENG JCrBE G&3 G S Eligaid3 ArA peipheral
CGAC (SEQ ID NO:56) [0248] The heavy chain variable regions of the
thtdedd®/npkpmssionSeeia. qusbitdliwerccdedyéfroedVatiécad Sci (USA) 87:
pDSRa20:hIgGCH expression vector containing the heavy chain variable
re§iopouiaaté1@aMrived from hybridoma 3.10.1

(pPDSRo0.20: hIgGCH 3.10.1) is summarized in Table 8. 122 WO

20051017404 CT/ US&QQ&(QH’%Q%CJRQW én‘@éﬁrgﬁﬂ O\éeﬁﬁi%dles of the

pDSRa2 hlg CH 3.10.1 Plasmid Base Pair Number 2

trqn%%%%%&%r %ﬁﬂﬂ'ﬁﬁ@ﬂ%@t@ﬂégw Ispmaﬁsaewe%l%éhﬂat has a

bovine pituitary oproteln hofmone (a-FSH) (Goodwin; et at, 1

NuglpigAiaids &?ﬁoﬁ%%@%aﬂ antibody producing genome inserted but that

U82004/018936

is rendered deficient in the production of endogenous, murine antibodies.
Such mice, then, are capable of producing human immunoglobulin molecules
and antibodies and are deﬁciént in the production of murine immunoglobulin
molecules and antibodies. Technologies utilized for achieving this result are
disclosed in the patents, applications and references disclosed in the
specification, herein. In certain embodiments, one may employ methods such

as those disclosed in PCT Published Application No. WO 98/24893 or in
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Genbank Accession Number X00004) 882 to A mouse dihydrofolate
wdegigtasa{DHFR) minigene containing 2027 the endogenougmouso4/018936

DHFR promoter, the cDNA coding sequences, and the DHFR

transcription termination/polyadenylation signals (Gasser et at, 1982,

Proc. Natl. Acad. Sci. U. S. A. 79:6522-6; Nunberg et at, 1980, Cell

19:355-64; Selzer et al., T982, J. Blot Chem. 257:5143-7; McGro an et

aMentg5tlaBidhtOlee@e 61230 116- 2081 16 PBRBR R beayecmersby

containing the ampicillin resistance marker 3947 gene and the origin for

reépboapioratédiey plefensidda torcoly Gemueek Accession Number J01749

3949 to An SV40 early promoter, enhancer and origin of replication 4292

Nomber DUa0) 4z0¢ koo St rbeanaotd f5fpfilfhan
ARG R IBREE SRooRE 6 ek B (ISR a6 TBloNS; Frdhsgenic
argm ﬂ(33rg, .. ot. Cell B|.0.3:_ r_ , : nbraﬁ ACAC(-ESSIOI’I Number

f e Yg&ggsgjﬁu@aﬁﬁm»ﬁ%ﬂeg%@ﬁﬁsg&es 20 ional Ak andMAe

RS S IR Sk T Bt mie
fe@i&&%&%@&ﬁ% AESERAARN LAt G A BRSBAZR RURRYY with a

expressibn” vector along with sequences encoding the IgG2 constant

[gggslé?d@{ etamiie%s g?ggﬁﬁéi%ﬁ%%‘rﬁ%ﬁ?&@rﬂét@@lIt%HéE,SHNH‘%uch

expression vectors gnated pDSRa20:hlgG2:hybirdoma #)
fﬁWBHaﬁgnﬁegéi?m‘f% greeging nile Sasiartiegioniablaf? tianmalcell lines

e'ten heavy chain variable region sequences. The ten héavy chain

the en heay le region o en ey chan.
M R R A R S

P%HH&%%P&%?@?&%@%%FSP&%&H@%%@iﬁ#@é‘@ﬁ@@" Bcegnalibodies
plasmids from the pCR4- TOFO clones. The pDSRa20:hlgG2 expression

vegtar eRniainiag the,RsaMgchain variable region ultimately derived from
hybridoma 2.12.1 (pDSRa20:hlgG2:2.12.1) is summarized in Table 9.

Table 9. Expression Vector pDSRaZO:LﬁGZ:Z.l(Zg.K:) Plasmid Base Pair |

Number.[@t?)gﬂ;m A trHﬁQ@ﬁﬁBﬂBH‘ﬁ gt?dﬁfp drman.ardigRdiss.are

(A P TSP REIR HaRE R TR e O R

(PP EARAT e do2 R B R R TS D ae

RSB ORRIS BTIe InE SELET SPAGHE R Rl Aca

Sci. U. S. A. 79:6522-6; Nunberg et at, 1980, Cell 19:355-64; Setzer et

aL, 1982[@1 8il. Chenin 28rt&@itd&ahodiments, fully human antibodies are
produced by exposing human splenocytes (B or T cells) to an antigen in vitro,
and then reconstituting the exposed cells in an immunocompro_mised mouse,
e.g. SCID or nod/SCID. See, e.g., Brams et al., J Immunof, 160: 2051_-2058
(1998); Carballido et al., Nat Med, 6: 103-106 (2000). In certain such.

approaches, engraftment of human fetal tissue into SCID mice {SCID-hu)

~ results in fong-term hematopoiesis and hurman T-cell development. See, e.g.,
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McGrogan et a/., 1985, J. Biol. Chem. 260:2307-14) 2031 to pBR322
WREHIENRY containing the ampicillin resistance marker 3947 J&TEUSAY L8936

origin for replication of the plasmid in E. coli- Genbank Accession Number

J01749 3949 to An SV40 early promoter, enhancer and origin of

replication 4292 (Takebe et at, 1988, Mol. Cell Blot 8:466-72, Genbank

ActbsSiomeNetnahe SIEHRDP429% 52 A demsiatimalioahsss it NS4 Immunof
from the HTLV-1 LTR domain 4565 (Seiki et al., 1983, Proc. Natl. Acad.

Sck 24324 580:8888-22 &R Aees MY HNBARIBRO 2R ARA I, such
An intron from the SV40 16S, 19S splice donor/acceptor 4730 signals

(OkayamvicantbBésaickaRidviobiCel-Binle 328 (ERIRANTEERSSIPhe
Number J02400) 4755 to The 2.12.1 heavy chain IgG2 cDNA between the
XbahandlSalS6&66.giesl 4Pk dhece BNABemuenezs for the Jappadightin
chain variable regions (SEQ ID NOs.: 1, 3,5, 7,9, 11, 13, 15, 17, and
19y ahteikanpar tigbhad)diornansienipiegiarb(GEYRIHICEbs e heMabianted
chain variable regions 124 WO 2005/017107 PCT/US2004/018936 (SEQ

* ID NOSSAntce, Bbd % b4, NiGss, e, 20 tand 306 2551280 (0588) . In
heavy chain constant regions (SEQ ID NOs: 22 and 23) are shown in

FigurdaB {0251¢Mbe diclgpeptivbaeguendespisidicied & sacheiib@8ther
cDNA sequences were determined. The predicted polypeptide sequences

forwitie & gppaitight gerainsvaticicSegibyis (SERI PriviistoRit, RGSEABGr with
32, 34, 36, 38, 40, and 42), the kappa light chain constant region (SEQ ID

NGAd ) uina héay e madmyaltaizbaeiontclS BQhE NQss2H, B el B dduction is
33, 35, 37, 39, 41, and 43), and the IgG1 and IgG2 heavy chain constant

reglotec{SEEHR, NOQs: MErienk46) arbahdwmimbigise22 40252 ] Besed Murphy
the sequence data, the germline genes from which each heavy chain or

liglett cHaiffloadBie 124 fohobay Hed®kd was determined. The identity of

the germline genes are indicated next to the corresponding hybridoma

line in Fig{@f%ﬂ’ 2,3 aﬂ?égﬂéé%?ﬁ%‘%%@@f %iﬁ%@f&ggﬁﬁg E togntioﬁ are

sequences (Figures 1 B an endrograms  displayed in

FigusihAatanna ightchainaratiasyl E&gggﬁf%gfﬁégﬁef‘é\gggﬁEGOA ,

variable regions). Example 4 Transient E s|

tery separajesgortranafections, 293b Gells xyeie 50 W?Ftﬁ?%mﬁ\

pDSRaZb expression vector comprising a kappa lig ain sequence

deggrinsdirineRianaplecdie Jidbl ] albreSOnPRARARP AR 2K ERFSEI 2. of

vector comprising a heavy chain sequence described in Example 1.25

WORORL1IH £8R4IR ehbhRRHRL 8926 RE-(RERY LB 678 YIGE with a

those ten separate co-transfections, 293T cells wére To-transftected with

boghsdelighire bais¥aseK Sftbstt{%%wagﬁ'& IHeatNy : k

from one of the hybridorgagjlliscussed in xam;i)le 1. %e%%h@?d?ﬁ%m as

CorHaRSREHEY AhRIMEREOMEIHBRIBYHRE\EE "¥certain embodiments, specific
binding agents bind to HGF with a Kp of less than 10 pM to approximately 54

pM, as measured by the equilibrium/solution method (Figure 6B).

[0152] In certain embodiments, specific binding agents comprise
an immunoglobulin molecule of at least one of the IgG1, 19G2, IgG3, IgG4, Ig
E, 1gA, IgD, and igM isotype. In certain embodiments, specific binding agents

comprise a human kappa light chain and/or a human heavy chain. In certain
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hybridoma 3.10.1, the heavy chain vector comprising IgG1
wPREREKehfgGCH:3.10.1) was used. For the co-transfectiong®f theq04/015936
vectors ultimately derived from the other nine hybridomas, the heavy :
chain comprising 19G2 (pDSRa20:hlgG2:hybirdoma #) was used. The
co-transfections were performed using either Fugene 6 or X-TremeGene
RO-1539 (both from Roche Molecular Biochemicals, Indianapolis, IN)
folevisogitherinstthetiomsypuhdaeis by the GrylaGadg@r 84154, IgE, 1gA, gD,
Co-transfections were first conducted using adherent 293T cells in
stantigivtl isaltgpbottiese thin rettdrdutittiestwenpenifédbohdiity dx&0fs teave been
5x107 cells per roller bottle in DMEM containing 5% Fetal Bovine Serum
(FB&SH Yy orapeat diGHBOGEMMNA)abcaln-dasantainaanmdeitdents, specific
(Sigma, cat it M 7145), 1X penicillin/streptomycin (Sigma, cat it P7539
(16i00D & lbpeniviiingsive amysin)), Eyiohotvetithapyaoyaibthe constant
(Invitrogen, Carlsbad, CA). When the cells reached 60-70% confluency,
theehiémwy chikia ly€etotg@), lighitHglB4/dator ighmiglalyametilgdd fsotyze.
particular hybridoma were co-transfected into the cells for 24 hours, after

which theguecia was ghangeha te.same fuedia R ST THR comprise

serum-freé metia was collected and replaced wit sh seru

: " ] fection. vieldi ‘
o P A e e R s el
P ) . 551 g .CO-ir i er X
e S e e Ko it chain

mSﬂ@Q‘ﬁBH?éﬁ‘i'gé%{& NGRS e HAGNEARL SRAlMEC LR AR i8NG

chain vectors corresponding to a particular hybridoma were

Coérggﬂ?ée&é L %‘ﬂﬁ%‘%iﬂeﬁaﬁé’ﬁgm URMMERS 2%uMbn 1§83, | G4, IgE,

traristected cells were incubated for 7 days, after which the serum-fr

congijti | ct i i
O R B e T o SRR agents
D'éﬁﬁgﬁéé%%awfﬁ tBrIENHaR AR A SYREC YRR RmBIN Bt is

antibodies to HGE. en separate co-transfections, CHOd-cells were

C%@ﬁﬂéﬁe&@%&v{mmt%diﬁ%@w&% V5PN B AhaIR YBSI8h for

ultimately derived from one of the hybridomas discussed in Example I, as

disRESSREDINEURIBP I beHMn SPrFRHSSHRNS YERASTIRNGY H§iittehave been

standard calcium phosphate method. [0257] Transfected cells from each

of thsnisdep-ansiagtang marmsanatalels grown in selection media
containing high glucose DMEM lacking hypozanthine-thymidine

(Gibco/CTRL, Carlsbad, CA Cat # 11965) with 5% dialyzed fetal hovi
Serum. SULHFHEdia 1agR A8 T RESCORRAE s SYULte (OPGURNGRS to he

R R R B L R s
T AT S NSRRI TR0, ana .10
R TS R B S M o
exg{r% %Bgegqg ﬁfGE ehta?ﬂng functional and chemical characteristics similar to
those of the antibodies from the hybridoma lines: 1.24.1, 1.29.1, 1.60.1,
1.61.1, 1.74.1, 1.75.1,2.4.4, 2.12.1, 2.40.1, and 3.1071. In contfast, in certain

embodiments, substantial modifications in the functional and/or chemical

characteristics of antibodies to HGF may be accompﬁ‘s'hed by selecting
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different antibodies to HGF, were separately grown in growth media. The
H¥ia was DMEM with high glucose (Gibco/t3RL, Carlgﬁgﬁj,sé(}g‘” 018936
Cat # 11965), supplemented with 5% dialyzed FBS, non-essential amino
acids and L-glutamine (Life Technologies, Carlsbad, CA). The cells were
grown at 37C under 5% C02. [0259] When the CHOd' clones reached the

sixeliRiageoh diewitidd %@sgm%a&? M@%@Q@Z%Hﬂt "Wis that

media to amplify expression of the antibodies. After thé cells became -

C‘H?HB?@Lg[mﬁé’aWﬁﬁnrﬂﬁ’é/ﬁ%ﬁ% SHm;ishes T@? MELRUERIE of the

concentration was stepped up from 10 nM to 20 hM, to 50 nM, to 10

(0250119 5000y 1 InkMri 32 M A0F, BRIV Tfhcot o

cells were kept at each concentration for a minimum of one

u%tf@ﬁ%&ﬁ‘ﬁ&%ﬁ&ﬁ‘}%%@%ﬁ@r?e%giﬂ Hrgﬁ%%%f@ti tRE molecule at the

methotrexate, as determined visually. [0260] Conditioned media from

eqchhet BRClongs WRSHiRMRHAligachAgthotrexate concentration to
detefmine the expression level of each antibody to HGF. The media was
assayed by standard ELISA and time- resolved fluorescence (TRF%PE L
sandwict{ozl/ls%@ys to sehfRIiEiNRIvaly SRRt YRIMG O AR sHbBHHEEN"
to HGF to human HGF-coated plates. 10261] Methotreaxate amplified
clBrR HRRYRe i it 667 RalYeABNR-Ieid iRSiduRIMiR @ asaative

in serum tree production medium as follows. Clones were trypsinized
fréRpifue sHahetbablerednditifyen i aties wadhsopslertyiercharge of the
PCT/US2004/018936 resuspended in 50 ml of serum free production
meBHRA acik s denghinmt Rossism fordhelperaxematrivR gRd Rdrthe
incubated in a warm room at 37C and stirred at, approximately 125 RPM.
ERHY BEP Y S YR LR SHOLBHIPHIHD RNUHE &S (ABRBETLRIIHIAuUSlY
with fresh serum free production medium. Fresh serum free production
mEaRFHRE QU RIANBRAXARAIRE MHAERIRSISr each of the cultures to
complete this adaptation phase. Example 7 Antibody Purification from
Recombijtargalell Conbitisined Meitia H0i261]idtuitonss whkithtacctioservative
the hybridomas described in Example 1, from the transient expression

297 haeltodesevidkincendrepletérriioadthe ttable dkiliesddotéindsart at the time
described in Example 5, and from the methotrexate amplified clones
desoribedbstExbionsiat Mediedron eadhinfethbedismntesawdiso acid
separately concentrated about 10-fold using a YM30 spiral wound L
castrisigdulidipara) Bediset] MAJEatifyIh Y EO)L isltidieg bisanidtiodies to HGF,
provided by the manufacturer. The concentration of antibody present in
eauhtcmreatraetdectiasatheleiinfyestithatedtibpdieh tPdicdeseribed
Liquid Chromatography (HPLC). [0263] Antibodies were purified from the
cdmeggitrated media samples by affinity resin purification using

recombinant Protein A Sepharose (rProA) (Amersham, Piscataway, NJ,

Cat # 17@%%03)- Theyy %%W%HEBHW%‘P&%F%;S&&&SMH@BME

buffered saline’(PBS). Following the last wash, a slurry of washed rProA

n Bfsh a%»&ﬂ%bﬁ}émewﬁmkme@mﬁe?iﬁgm@%ﬂgvcgrﬁécmhes. In

rProA slurry was ad to each concentrated media

20000 %%b%&ﬁ{gﬁéggé%]ﬁg éﬂ%ﬁ@ﬁ?ﬁmgy%ﬂﬁodies can be used

approximately 1 p A for each 5.
for transformation of a suitable mammalian host cell. According to certain

- embodiments, transformation can be by any known method for introducing

polynucleotides into a host cell, including, for example packaging the
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antibody in the media sample, but not less than 50 pl of rProA slurry for
w@R¥odnesligy;sample. The resulting medialslurry samples were Wﬁ%%gat/olwss
overnight at 4C with shaking. The media/slurry samples were then
centrifuged to pellet the rProA. The supernatant fractions containing
unbound proteins were discarded. The rProA pellets were separately
resuspended in 0.5 ml PBS each. The resuspended rProA samples were
theolyrangéertide io 6.45un (SpintX aubes YEoBRRTDrANg dirgea #8562t with
and spun to remove the PBS. The rProA in the Spin-X-tubes was then
wishet B t{ioresewitn)0os byl PBGfectiongatodd@eisAmttedyirfrtistians aere
eluted from the rProA in the Spin- X tubes by adding 1.5 volumes of 0.1 M
glgrarepified. bydhdincabdtiog, 399, 2 Buded 1, CdOmitThpar@tyrand he -
Spin-X tubes were then centrifuged and the eluates from each Spin-X
tuih® SR b Se(pdraie ly adolibe ek Fiutibp wesrpepdattt enedntby retesduates$or any
from each Spin-X tube were pooled. The pH of the pooled eluates was
ngutrpltizedl Wittce/REaendioaionehts Dtve Tris) gior9.&ioBguiv sadupte weasl may
then filtered through a new Spin-X tube to remove particulates. [0265]
T e peoteinpeontien ratibto dfetefinbd pregarMigthe deabo rdetesthingid b pf
Bradford assay using human IgG as the standard. To assess purity,
sdmapiesiofeas ipofytieiadldae patanviramelias opdtately well nosepindtes art
lanes of an SDS-PAGE gel, stained with coomassie and was inspected
vignal lincladeMmaesrol AnoteR 6 1dseersroededed ksanafgeton, calcium
Charactk rization of Bir dine of Antibodies to HGF A. Affinity
Mehsapdraten¢oReaGltiosineply Bipre e iiawal (Biactestipm. priteptastdysion,
NJ) affinity analysis of six of the antibodies to HGF described in Example
6 glestendimtignlpoaerpedatinn al tiripplwR B ieotide(s) 4 Jpgseomesgand
1.75.1, and 1.74.3) was performed according to the manufacturer's
ingiraetionsraineqipmpitivefiNfointeodeciialyses was PBS with 0.005%
P20 surfactant (BlAcore, Inc. Piscataway, NJ). Recombinant Protein G

(Pierce, W?rd IL) veamimanaRitiediiea 0808010 SsaRestsMerseiession

chip (Biacore, Inc. Piscataway, NJ) via primary amine groups using the

AriBESeRUPIHVNSH tRiatoEhdneciligs ataiaye Nl InsReiBI e

manufacturer's instructions. [0267] In six separate samples, about 200

repRRReAIHed T O U cef fachbidhr A patadinmie ok Bagwepetsisbtion
attached to immobilized Protein G following the manufacturer's

INSNTCIO)SnSadinle seonRising M ICHHH eeadeNtatinnsvély 10PI0Yikslts, Hela
human HGF were injected over the bound antibody surface at a flow rate

ofdalh | iaipyf bradnatiniesn AN{IBERY deinslingdaReyi kipmeynaiBEs(OO8YiNtiman

ka (association rate constant), kd (dissociation rate constant), and KO

(disspstatieneaudirdinoraansiagtewer Hele@nniaed usingriber®fother cell

evaluation 3.1 computer program (BlAcore, Inc. Piscataway, NJ). Lower

digaegiatinweqyilismpocimsianisciitinaie grentss affinite otihewrtigetyrmining
for HGF. Data are.presented in Figure 6A. 131 VVO 2005/017107

PG/HidS 2804ik8A36e [AFB: e dsiovaltias o haaghrod fewr anibedies ¥ith
HGF (those
constitutive HGF binding propetties. Appropriate expression vectors for

mammalian host cells are well known.

[0159] In certain embodiments, specific binding agents comprise
one or more polypeptides. In certain embodiments, any of a variety of

expression vector/host systems may be utilized to express polynucleotide
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ultimately derived from hybridomas 2.4.4, 1.29.1, 1.74.2, and 2.12.1) were
also measured using an equilibrium binding method. That method was
| performed with a BIAcore(r)3000 (Biacore, Inc., Piscataway, NJ) using
WO 2 (wg,?éﬂ‘\qth 0.005% P20 surfactant (BlAcore, Inc. Piscataway ) £%04/018936
running buffer. The four antibodies to HGF were separately immobilized
to research grade CM5 sensor chips (Biacore, Inc. Piscataway, NJ) via
primary amine groups using an Amine Coupling Kit (Biacore, Inc.
Piscataway, NJ) following the manufacturer's instructions. [0269) In
mdebalate assaym e aen ptinwiaslr Snibadiet:indicEudyebat rargaof limited
concentrations (from 0.01 nM to 50 nM) was separately incubated with
10, 53R 9b yariiffssericonseErtiena (RABIoNhaddthveadnibimant HGF
in PBS with 0.005% P-20 and 0.1 mg/mL BSA at room temperature for at
ba'&%?!oﬁnagéﬁalgéﬁhdzf dhesepairDIea wasrthenidnjeeiadreveeasturface
of a CM5 sensor chip onto which the same antibody to HGF had been
wAmReRiized Fhedinding signb aliained Wasqropentiopabiostinfdeed with
HGF in solution. The dissociation equilibrium constant (Ko) was obtained
vidlem polingsn ressrssiqe analysislel e pompatiien spnessistag sl dortd
curve one-site homogeneous binding model (KinExA software, Sapidyne
wilRSITHIReRE /8Ssi Boireckid)s Thage clissficiatiomrauilb s QWA tobacco
values are presented in Figure 6B. B. Specificity of Binding of Antibodies
miRHEGird 32 W LOPRM I EETANIAL 4] :3936s[0A A dlorsae.g., Ti
HGF was either expressed in CHO cells or purchased from R&D Systems
or(&@@ﬁ)@@mﬁidﬂiwmﬁia M, Systdfridd4-HG-005). Recombinant .
mouse HGF was prepared using the sequence in Liu et al., Molecular

loni h ization of cDNA di use. hepa ' |
factol O Bro RS EAGIL CIETAED) Bod SO HRYE Raekanibiday
GF bfained either b iQn in.| USING 2 o
BRI VR, DPn S e BEseite (LR e aterci d danable
HGF ified by heparin sul ini T
TS TG & e PRI SR SHIP SR AN en, "85k
Dg%ggggj'yyféﬁg%% Haan HERdveed g dnsendprenteat Auipan Met

[ation infiuman PC3 cells (ATCC Manassas, VA # CAL 1435)

eri?af‘%% ;#e?a@ﬁjésesém %%(é%%weﬂ%s MAH SRR 3bdirrsetd Grect

et phosp ation in mouse 4T1 cells, but not human PC3

SR RN akRA SR ACTNEIP S TRCR BURBRSY the

GE gels. Human HGF and mouse HGF were.each separately run

2ALAAP Nadang ane I P raane: SRRSIAlIH BIUMEERO.

non-reducing conditions and other separate gels were run under reducing

conditions using beta-mercaploethanol. The human HGF .and moyse HGF _,
in thaBBEIPAGE JRISHKHD FERRRSIBETF n R SESIGISLRRVRBRIRG S Purified

Those membranes were separately incubated with o e of the ten
framib6am oo MEMaELEm iR %BTE?&%%H‘&% emehodssed to

HGF was separately incubated with nitroc IIqu_seé%embranes fﬁm gels
0S

I
pughtaAmAl REREGEHEE ¥RATHEIRW A G AR FiShrinaRHrPSe used to

nitrocellulose membranes from gels. containin h_umaf%FGF and mouyse

PR AR BRI BRERBAL ST AL TR ) 2 ERTHRA G A ants.
PCT/US2001/015936 - :

[0162] In cerlain embodiments, a nucleic acid encoding a

polypeplide is cloned into a baculovirus expression vector, such as pVL1.1393
(PharMingen, San Diego, CA). In cerlain embodiments, such a vector can be

used according to the manutfacturer's directions (PharMingen) to infect



membranes were then incubated with a goat anti-human 1gG antibody

linked to HRP (Pierce, Rockford, IL, Cat. 1131412). Signal from that goat -
anti-human IgG antibody linked to HRP was detected by _
_ electrochemiluminescence (ECU"; Amersham Pharmacia Bi ‘
- WO 200582 at8Way, NJ, Cat. # RPN2106) following the manufactugé?f?? &(’0410]8936
instructions. [0273] Figure 7 shows pictures of gels testing each of the ten
antibodies to HGF described in Example 6. The panels on the left show
gels testing each antibody against 100 ng of human HGF (lane 1), 10 ng
of human_HGE (lane 2),,10 ouseHGE 254 1089,breeuse HGF
SQﬁﬂ%afﬂ%gé}rgl 8ﬁarae8%1(|:%ml§ ggr%h%ns.ﬁ%e p?nels on the ri%ht show gels
testing each antibody, again ng ﬁ; L HGE( idDiB%akinied
reﬁﬁfﬁ‘?ﬁ%&@@%’ & p&g‘iog" néécrn} rﬁr)?ouse éﬁé@%@% 753, awd ]% ng of%nouse
HGF (lane 8§ under reducing conditi aE'ggg {nt@e 9@89'@35%%':
aneseea6E0H 1?0%&%%%%?@@%?3(%3%?@-@ u ﬁ?g congitions (lanes 1 and
(P.:_W).@None.oi the antibodies to HGF tested bound significantly to mouse

ENfidd ‘non-reducing conditions (lanes 3 and 4), or to human HGF .
(lanes 5 and 6) or mouse HGF (lanes 7 and 8) under reducing conditions.
C. EpjorssMappindrusingeifusion Piiteands02 palyR ardidenigignpressed in an
. expression vector comprising a cDNA sequence encoding chicken avidin .
inadjecens terntheCuditiplénclonisy sliesst leicksiicEide @ratrsgaan are well
Carlsbad, CA, catll V044-50) was constructed using standard molecular
Kteshnitésodagirekdhn TraededROREISHEh SIS @A HIgUMRNagalfornica
sequence (Figure 98) to enable secretion of subsequently expressed 13
nWR 20p5IphzdasRaiuss2cdY o6 adasRprerid omsypERER fpreign
vectors were constructed by inserting sequence encoding a particular |
gtargetiprSpadipte tdrHaiRpidacrAin sl brahoriuria 'aRsEn IxGitdith
- vector. The resulting fusion constructs each encoded an avidin protein at
ethbodtereniiaud slusleitgatisrBieiRClIe B SRR FAORRRIAS fididhe inserted
proteins comprising-avidin fused to the following target proteins were .
mrepareneRAFRIR BN RS AR R ARy BETARgene.
splice variant of human HGF (Rubin, J. et a/. PNAS 88:415-419.(1991));
afodl-Riagad HBdse seakokatitg £ mle bR 9 90%e RS T ion of

human HGF (amino acids 32-505) and a C-terminal portion,of v
e TS RSB AIES R0 S TEry B KT s e

f HGF (amino acids 33-506) and a C:terminal,postion _of
AR SER BO8 135 HRA SR ErACO DR ARG I RE P suts

& prising an ermin
_portion of human HGF (amino acids 32-582) .and.a C-terminal ' .
A G AR SIS0 K3 s TV M e O BeHehn
the fusion protejns is shown in_Figure,10, The N- inal domain of HGF
QRheARE R %l%r%%ﬁ%g,Oé’&%%é%%g&%ycggfgﬂgﬁg\éd K1-K4. The
C-terminal domain of HGF shares homology with serine proteases. That

domaifaisa4presentil dnrisinsOpedirheris specsahinpatsviigreican be
human HGF sequences. Shaded boxes and strippled bars indicate .
aedse Selaiot Scd s RATh TRindividich dpdisirprnss Wiee, ttadsi§iith et

~expressed in 293T cells by separately transfecting cells with one of the

individeal #6iE8 ptoean)ekestiondvet@ks OsnyNap sreedbmrid USALE1:
BRL, Carlsbad, CA, 135 '

32247 (1994),

[0165] in cerlain embodiments, polypeptides made in bacterial -
cells are produced as inscluble inclusion bodies in the bacteria. in cerain

embodiments, host cells comprising such inclusion bodies are collecled by



WO 2005/017107 PCT/US2004/018936 Cat #18324) following the
WRaIFABHErs instructions. Approximately 48 hours after trangf&dtiipz004/018936

conditioned media was collected and assayed. [0278] In separate

samples, five of the ten antibodies to HGF described in Example 6 (those

ultimately derived from hybridomas 2.4.4, 1.74.1,1.75.1, 3.10.1, and

5 g ) ) . o F

e T e T AR, SRR, SN BT R, and

H . . fS L _

oA RS RO SRR L B oIRGB 5 minutes at

Lib . TP-GO-5). ) ) -

wer SOl T b SR e e D Ry

Butl 04 . . ‘

e e B O AR T efes o

F(ah! ibod . : O )

B S LA e S R G i

ARl Rk ST e B e SO PR AR Y T o
indic n) and/

(whic ated the presence of avidi or PE (which ihdicated the

preéggg%@f ‘%%%@%&ﬁb%%ﬁﬁ%@%%@@%?%%ﬂ mbodiments,

Bioscience’ FACScan ranklin Lakes, NJ). FACS scatter plots for the

five,ant &?é?ﬁ%ﬂ HORleripd e is seated 18 Fidius 81405898184 saline solution

separate samples, two of the ten antibodies to HGF described in Example

6 (w%g;%f;ggfaﬁa &g hybidamas 2 s lipichig. 418 Wﬁ%epﬁgie is

separat with fusion proteins comprising each of the following
target Rote INidd iAot IR HGE <k EHERu8aD BIRYSE &Gnaldthg SDS

WO 2005/g17107 PCT/US2004/018936 chimera #1, chimera #2, and

Chiéw ﬁ@l%ﬂ?@%@lﬁ@@é wese subiestacktar EAGHAERYITBMain

described above. | ] The results of those binding experiments are

surpmadeadeingigut st dR-ady Aldhesshematicidingrataiieitheprotein,
antibody 2.12.1, nor 2.4.4 bound to the chimera #1. Both antibody 2.12.1

and, g edn B¢ -éxagga%m%%ﬁ@ﬁﬁ&nﬂt?myraﬁﬂa@mmm:wg@as.
#3. Antibody 2.12.1 did not bind to chimera #3. D. Further Epitope :

Mapping-disigad- s eaieibgiiResdl ToaiexidRAlBiTRah$HEBaias T) fusion
about the epitope(s) of HGF to which antibodies 2.4.4 and 2.12.1 bind,

furthestbMa pIBEUSEd GRINRIRSTIW ke L OBRIFIS b . asaypdidsembodiments,
described above in Example 8C (Figure 1 OB). The primers used to :

gengiatediaTahisngtgs-atsls hopiirinetalithgl 8. deble dffioligon waiedtides
Used to Generate Human/Mouse HGF Chimeras and Point Mutants, '
'Insg:tmmhpeletions SEQ ID Break points or NO. Oligo # Sequence n
Construct mutation ATG CGT CTC CCT TGA TGA 124 3201-76 TGC

TGG CTG,CAT.TTC 33 pt. mutant (HGFR647Q . 125 320175 ATG CGT . .
CTC TCA fﬁc@ébAA 33 t??ﬁ%ﬁ%?ﬁ\%‘l‘—‘ﬁ%ﬂ‘ftg“éscﬁiﬁ%ﬁe?er@r E?f‘}g’ certain
TGA 126 3201-72 ATG CGT CTC TAA CTA %%T AAA TCA ATC GT

T RIGPRPAIES | SRRSO BSELRe S, S991 PAVR P RIESS e rgyged using

TTATGG ATG C@C AAT TCC TGA AA 35 %t mutant (HGENGO1S .
cerfain recombinant systems discussed herein. In cerfain embodiments,

polypeptides are “refolded” and/or oxidized to form desired tertiary structure
and/or to generate disulfide linkages. In certain embodiments, SUc_h structure
and/or linkages are related to certain biological activity of a polypeptide. In

certain embodiments, refolding is accomplished using any of a number of
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128 3201-70 ATG CGT CTC AAT TAT CCA 32 pt. mutant h(HGFD592N
GGA CAG CAG GCC TG 129 3201-69 ATG CGT CTC ATA ATT TTG 37
pt. mutant h(HGFD592N TTA GTA CGA TTG ATT TAC 137 WO |
- 2005/017107 PCT/US2004/018936 C 130 3201-68 ATG CGE IG5
WO 260334 35 bt mutant NHGFC561R ATC TCC TCT TCC GT 131
3201-67 ATG CGT CTC AAA CGC AAA 34 pt. mutant hHGFC561R CAG
GTT CTC AAT GTT T 132 3201-66 ATG CGT CTC CTT TCG TGG 34 pt.
mutant hHGEG555E ACA TCA TGA ATT CCA A 133 3201-65 ATG CGT

pgo-%%&gés%%q@tﬁé BR TRHAR HS TGRABES AMRITEA@ARATSE imited
- "CAA A GAG CAG CTG CTA GCA AGC restriction hHGF n 134 3201-64

J1G G e e B A et TE DGR GUOVSF in th
1%&%‘?%‘%%@%%@?@%@#@&%&% TG 35 deletion deletion 136 e .-
;  CARGetz letiar MifeRaBEntTiS Guanidine.
SRR S BT v el
1&? 3167 AATCERAAR GAY [TATRAA GETISS merinnaiSoiBepttas a
G EGTCICTTT GTT TCG hHGF DK 138 3167-43 AGA AGG GAA
;A%Qé%g&%ﬁi IpseigniFsertnn &Bthal eddRting Gdentl G CeMfn
CTT'GEE29 chimera 9 hHGF aa586-3° AGG CCT GCT GT 140 3167-40
@&&ﬁ@ﬁi@%@a@&ﬁm RCRIMETRIRELSIo friaaS5reRMARE ratio
AAGTC TGA 141 3167-38 ATG CGT CTC AAG CTT GCT 30 chimera 8
R @A agraéﬁ,ﬁéé G BARERAEAA P ARAUBEAAS HSuTiES Hdfifing to
CTT CAT 33 chimera 8 hHGF 5'-aa585 TAA AAC CAG ATC TGA 143
AR SIAER SN bhbEIMAR S Shdh chullinginneras/thbl fdrmalioh-8f cysteine
AGG'CCT GCT GT 144 3167-40 ATG CGT CTC AAG CTT CAG 33

UgeLa E%ﬂ%@i@@@&'@ CHONAAECRAL, BTCFEALAMREANSS ATG
CGT CTC AAG CTT GCT 30 chimera 3 mHGF aa586-3' CGA CCT GCA
@Eﬁé#ﬁ 16RA LG GhATGIABGISITTH; ATER diifosted dithafhreitol
"aa585 TAA AAC CAG ATC TGA 147 3167-35 ATG CGT CTC TAG
FAT GEARB I eitd2hi 6 400 hanJGEVMEAIBIG-TRE G cédain
3167-36 ATG CGT CTC ATC CTA CTG 34 chimera 2 mHGF 5'-aa506
I Eo T G AT FECRANT i$48:8844- B s EGeQRT efficiciak of Adfabidrg.
34 chimera 1 mHGF aa507-3' TGG TTA GTT TGA AAT-A 150 3080-16
. BIGrE BTy CEEONEBI CRAITET Bt chieneeh lintiG i glpsoel, polyethylene

8936

glycol of various molecular weights, and arginine.

[0167] In cérlain embodiments, one substantially purifies a
polypeptide. Centain prolein‘ purification techniques are known to those of skilt
in the arl.l In cerlain embodiments, prolein purification involves crude
iraclionaﬁén of polypepﬁde fractionations from non-polypeptide fractions. In
cenain embodiments, polypeptides are purified using chromatographic and/or
e!ec1roph0reﬁc techniques. Exemplary purification methods include, but are
not limited 1o, precipitation with ammonium sulphale; precipitation with PEG; |
immunoprecipitation; heat denaturation followed by centrifu,gati_on;
chromatography, including, but not limited fo, affinity chromatﬂgraphy' (e.g.,

Protein-A-Sephatose), 1on exchange chiomalography, exclusion



TTG TTC GTG TTG G 151 3080-04 ATG CGT CTC ATG CAT CCA 32
chimera 6 hHGF aa307-3' AGG TCA AGG AGA AG 152 3144-28 ATG
CGT CTC ATG CAT TCA 32 chimera 6 mHGF 5'-aa306 138 WO : _
wo 2 BIHE 7 LG CAT GAC 21 chimera § RHGF as213-3 LG PAR 225
TGG GGA G 154 3144-27 ATG CGT CTC ATG CAT TCA 33 chimera 5
mMHGF 5'-aa212 ACT TCT GAA CAC TGA 155 3079-77 ATG CGT CTC
ATG CAT CAT 31 chimera 4 hHGF aal129-3' TGG TAA AGG ACG C
chAFiGaBGTEG ATGrease phase dureirégraphy gelddrationt TG
TTT 38 chimera 4 mHGF 5-aal28 TC ATG GGA TCC CTATGA CTG
hyéstripligrelittGih orisbgagd g3 T anc ousinuapRly o vlamidmaal
+ BamHI 158 2870-60 ATG CGG CCG CAC AAA GGA 36 restriction .
e1BHEIP NASASGAR] GAMATAI GrsA0T Tachiter@ el lepisiqeese bcertain
CCT TAC AAC TTG restriction mHGF terminal 159 3013-96 TAT GTC
ePBAIARENG 8pclipepiidnid puBliedhyATs poicfadcbrenzatogephy
160 3013-95 AAG AAA AGA AGA AAT 40 restriction mHGF n site
oft@syingh -pietuAd@d TIedozsspRighne (it Shovr seR@astbedingnts,
of the mouse and human HGF chimeric molecules created for the study,
pwiticthibintipg hepddartuirgrib odies mipstenainay b e Gadhashigoeastill
" indicated on the right- hand side of the figure. Chimeras #1-3 in this study
reveleitdarticine ofithedéor 1@ qespasetion eharmphsBntalymyuiledA.
Chimeras #4-6 incorporated increasing amounts of the N-terminus of -
pohpeptid&F into an otherwise entirely human HGF molecule. Chimera #7
utilized amino acids 507-585 of mouse HGF in an otherwise human HGF

molegylesgnd chimera 3 wtilized mine acidRdQ (aithaldi et dnot

an otherwise mouse HGF molecule. Chimera #9 was constructed from

[ s L d aninaciHeit3braBEMAging the -
p%‘ggiﬁé@d@vé%@% 1@1&S 7%@1";7"322004/018936 [0284] Binding ofgmg €.

dggp‘?@@jﬁ FifichAte Zrd 4AdRie chiveris prNdi sHsasBsevrbidexemplary

scribed in Example 8C. After incubation of either antibody 2.4.4 or
AR R k2t With ane it filudias Rreteinsirting fusiasp eeifieibiidingch
sample were separately captured using biotin-coated beads ' (Spherotech :
alifitl BEIRE Hes plbr &RiahD-88s2k stig tes dtingubead-prptdypeptide within a
complexes were labeled by adding FITC labeled anti-avidin antibody
pr¥paiatidbyRIIMPNEE GAaNgsis #SRA0Ma)eThplargseatizoafs for

antibodies to HGF ‘ |
assessing the amount of purification of a polypeptide preparation comprise
calculating the binding aclivity of a preparation and comparing it to the binding
activity of an initial extract. In cerlain embodiments, the results of such a

calculation are expressed as “fold purification.” The units used 1o represent

the amount of binding activity depend upon the particular assay performed.

10169} In ceﬁéin ernbodiments, a polypeplide is panially purified.
in cerain embodiments, parlial purification may be accomplished by ﬁsing
fewer purification steps or by utilizing different forms of the same general
pﬁri{ication scheme. For example, in cenzin embodiments, a cation-

exchange column chromatography performed utitizing an HPLC apparatus will
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was determined by adding phycoerythrin (PE) labeled goat anti-human
wdrGabdyaianifoody (Southern Biotech Associates, Inc, Birmingh@@7TAIL2@4t018936
# 2043-09). Those samples were then subjected to Fluorescence
Activated Cell Sorter (FACS) analysis. Bead complexes labeled by FITC
(which indicated the presence of avidin) and/or PE (which indicated the
presence of antibody to HGF) were detected on a Becton Dickinson
Bigeniiandy rosabing qepterdaldrydieatin)thanireemedeghaave
expression normalization using FITC, single-color FACS analysis was
paHGRSHA MRS AHEM 6B BIRIBERBRYRY BEThnE SaTien sfmhdiments,
increased the sensitivity of the assay and aided the measurement of )
birRtARRARBHERE MsA e Refe atste S Redteatian EhifY R goantages in
[0285] As shown in Figure 10B, both antibodies 2.4.4 and 2,12.1 bound
cHintiak 5629\ ey errlitPe Riiden Yol andARRIRORiRLIBE ABEW PhBman
HGF. Those results suggested that that region contains residues involved
difdpertid@irectly in binding of antibody 2.4.4 and 2.12.1 to HGF.
Chimeras that contained the mouse sequence in this same 507-585
region (ghimenas 7 anthcdidinah SiasastitedieribpRoetcdmigration of a
Chimera 3 did not 140 WO 2005/017107 PCT/US2004/018936 bind to '
anteegitie Lawtdig, ipehiauibodyifidaAtigesiiteditfe preseonditibns of
amino acids 507-585 of human HGF. [0286] To obtain further information

abopgPNGRCIHs QY 86 apiiitinearl., Biochem BiophysiRes Comm, 76: 425
HGF(GWMVSLRYRNKHICGGSLIKESWVLTARQCFPSR--

DLE@?@%AWWH@Mﬁiﬁéﬁa&mﬁmwmw@n&emem conditions,
- (SEQID NO: 123) (see Figure 10D)), mutant HGF containing specific
POjREApjRiiens shasging thednmenpesidubdopheiniyuseriisiipelyigide may
the region of amino acids 507- 585 were created (Figure 10C), using s
prigeeestrabiarth in Table 10. Human HGF-avidin fusion proteins
containing five single, non-conservative amino acid changes from the
hugna& T% segul%ncEtokt}he gouse HGF sequence (Genbank Accession
N OV — 27, respectively) were constructed. Two
additional constructs were also created, one containing a two amino acid
insertion BbAhE humalniseitaie erekedinettheritRee bhulimfyaivd GF
amino acid deletion from the mouse sequence (Figure 1 OC). [0287]
Thesébmﬁi%@@v@é@@é&ﬂﬁ&@éﬁ%@&bﬁﬁé@ﬂ% Bikdehyemaasdd 1, and
described in Examples 8C and 8D. After incubation of either antibody
246 Ehiiady &4 and Wil orle eetimaRhedipRitantidCh aatigpe may be
proteins in each sample were separately captured using biotin- coated
bea@iﬁw‘é)k@mﬂmn@mR&ﬁﬂéﬂﬁ:éﬁ?@?@@@%ﬂﬁ?@?ﬁ%HIH&’”Q agent to
bead-protein complexes were labeled by adding FITC labeled anti-avidin
antitofly (vensriraembainyite, @ iEhiepoPSiRY) brdtiiradingesrease
antibodies to HGF was determined by adding phycoerythrin (PE) labeled .
godiralingrefrasreptab GFantegy SharRGHERIRINGRSBRIAR S 1Ric, In certain
Birmingham, AL, Cat # 2043-09). Those samples were then subjected to
Fluerekediraental ayHGbeaterearayde utizsshie seosigniigllydnhiritdinding
Sorter (FAGS) analysis. Bead complexes labeled by FITC (which
indifatedemié HREabetn REFeFitrd iPEng ARRNhiRdEEE N SRlehte
of antibody to HGF) were detected on a Becton Dickinson Bioscience

FASSsiarEDlyRraikin biariRg RbRnRehiGEgetibagyor specitic binding agent
to HGF when an excess of epitope reduces the quantity of anti-HGF antibody

or specific binding agent bound to HGF by at least about 20%, 40%, 60%,

73



expression normalization using FITC, single-color FACS analysis was
erformed following antibody binding by the PE label. This met
w‘ﬁ]%?%%%gdo—t’he sensitivity of the assay and aided the measureeﬁw%%%ygf 004/018936
binding with constructs that were not expressed at very high levels.
[0288] It was found that mutations at amino acid 561, but not amino acids
592, 601, or 647, disrupted binding between the mutated human HGF

anghantigasly 24sdras Welathebuassumdatsdhmer BSifopadnay be utilized
antibody 2.4.4. The mutation at amino acid 555 disrupted antibody 2.12.1

bindipghdPih AR IHEHSEe WitbpRROBIdidd RBANan REREIPNePhBRRiments,
two mouse amino acids 540N and 541 K, not present in the human-

SegenGE (SskoFamey O Riilidiuptrit RindinsooRibs brapeedtic Bitiing
deletion of those two amino acids from the mouse HGF sequence, did not

res\ b indioRiag sheiterartipdeiethemersmtdats, BnEEFDSpitope may be
Mapping by Protease Protection Assays [0289] Complementary classical

PrOtRRSRINEPIESHRR 286BYRINSt alseciRerniaieg iyidastidnibe bifto HGF. In
epitopes bound by antibody 2.12.1. See Yi and Skalka, Mapping Epitopes

of MengslentisfitadiesAEstdiiopt Ingmsatindtikbnieserate antibodies

Proteolysis and Matrix-Assisted Laser Desorption lonization

TigepletlighbMary 2RRstONAY Biepalyners (ReptidsiPeirnelibints, an
308- 318 (2000). Human HGF (30 ug/1 Oul) was mixed with antibody

2. 13F 14058 AVAPELL IR0 QI /MPRAHEIEER bo olaifais iardiKadied or

0.1 M Tris buffer, pH 7.5 and incubated on ice for 30 minutes. Digestion

WitthE¥REbAGhYapeAtEeshl BIrditE HGR, euseam giatsigithatierah HGF

was subjected to reverse phase HPLC for peptide separation. A similar -
trypgitogig ashpbaamnimisiEralpreawishaubanibdytiBddies wrastcbingdo HGF
out in parallel. The HPLC column (Vydac C18, 2.1 x 150 mm, Vydac Inc.,
Hagpgrisubdoquanmyibin dhldntifltrorn anetichoidl (TIRAERWEM ambldionents, an
gradient of 2-35% acetonitrile in 0.1 % TFA. The UV trace of the eluting
pepifiE L piespE ensgaskhytiindd Rolib9erid Rl Gitthevirenédd e@EtiNReckiaiating.
Palo Alto). The two HPLC maps were compared to investigate peptides

th were p ot?ct%% t?e/lggggd to antibody 2.12.1 (Figure 11A). [0290]
Sﬁég%%mh@-%?-mmrseqn- encing and mass spectrometry was

performed to identify the specific protected peptides. N-terminal peptide -
sequencifig\Wal perforineceniaibormirndipradatime bipds ABIPayidsd of treating
protein sequencer (Applied Biosystems, Foster City, CA&.ﬁ:Ip'he amino
acidsaneachooyrlisingredodnistiedny anbadeaybieatiy efrriive csupiat of one or
HPLC device and comparison to amino acid standards. Mass _
speeoenspepibe thin gingceasn sty Mehs Waepaibrihpdimepisdastiieds are
Voyager mass spectrometer (Applied Biosystems, Framingham, MA).
Maprisvideikeid1asting ss6\¢RioPOTPIEES R HMIISering srpRitiGaly
the matrix, 4-hydroxycyanocinnamic acid (HCCA) or sinapic acid.
Matslastiveveipauniveletr e mesdspecitiiagBiorageis {6 kifsfupnd another
standards (oxidized insulin beta chain and cytochrome c). [0291) The a
subeiapertimagedGF spans amino acids 32-494, and the (3 subunit

spans amino acids 495-728 (see Swiss-Prot entry P1 4210 for 143 WO
2005/017 4973 T/US200401A836n BUERR S DBttt vided of treating

binding to human HGF protected two peaks,
or preventing malaria comprising administering a therapeutically effective

amount of one or more specific binding agents to HGF. In certain

embodiments, methods are provided of treating or preventing malaria
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T33 and T38.6. (Figure 11 A). Peak T38.6 contained two peptides, both

corresponding to sequences at or near the beginning of the (3 subunit of

mature HGF (see Figure 10D, sequence beginning at the bold, underlined

text (VVNGIPTRTN (SEQ ID NO: 172)) and Figure 1 1C). T33 was

WO 200888VEY from the a subunit (Figure 11C). Based on mass SffetAFGAEK)18936
the observed masses of the two peptides in peak T38.6 were measured -

to be 7165 and 6840 Daltons, respectively. Based on the possible trypsin

cleavage sites presentin the sequence of HGF (see for example the

bold underlined . ar 1n|ne S|due 559 | :
 compUREOBT RIS 8u%Pr‘?dJ SR AT aitp de%“‘ Ghdnore
C-terminus of the protec des Zg%Anoth rcorrép mentary
spesieriBANIRIERES RS VAORE AR Shie ol 3953 g peptides.

The mixture of HGF and antibody 2 12.1, as descrlbed above, was
digegterywjth trypsin éertue botrcaiderds, thethsdbjeceeprovitteatioh thgating
Microcon(r) 10 (Millipore Corp., Bedford, MA) to remove the unbound
or pRelEasnEhe bidunstipentidestivare iexpethedcmnher isagwdthbystering a
membrane together with antibody 2.12.1. Intact human HGF (15 pg) was
théaqrd inthy peptidesantimght 211anE wixturestepsiuiiaitintidiogegents to
peptide(s) from the complex. The sample was incubated overnight at 4 C
H@PJ YREagsn swbjediettad]tratibody Aicpoouidediof tssatingts preventing
HGF- eluted peptides from the antibody and intact HGF. Both samples
préesedicodistbts ndipeptides coemprargyado byseviagapiesapartically
(Figure 11 B). 144 WO 20051017107 PCT/1352004/018936 Bound pc
citidre were isnlafenhbyoH Plot: aspebsifly diteting dgentaitaHésfumdiagother
and mass spectrometry as described above. [0293] When HGF was used
thiafhetetiboamenpeptides, a large peptide peak (T48 in Figure 11B) was
~ observed to elute from the antibody-HGF complex and was identified by

N-ter eptide h GG TP E R HGE
sequ@]ces found |k§?'T%88ﬁ69 %%%&%e%gzée %f p!eptide(ﬁ)‘#]) pgearl?%%ﬁ ,

s a%%nhﬁ%@%%qBHé bﬂ?%%Rﬁﬁh&ﬂﬂﬁﬁﬁrﬁe%r%@b.ﬁe%thwﬁ@@am to

recise C-terminus could not be predicted from this data. Three other

&?—a@é@hﬁlﬁﬁ&ée Fissi folib Shaihpltrnioiner adantisa®omaeptide
of unknown origin, unrelated to HGF. [0294] Together, these two

m%)fBgEJmI%ﬁ 3 licatestihaiteridenminnt, regipscidhsimeing algent ©f HGF is

Is part of the epitope for antibody 2.12.1. This data complements the

~daiRin ExarepicBRenhaimiteasdatini asioihet etilopst dnolotein -
binding were located within amino acids 507-585 of human HGF. The

HoMiBtional analrsimashiin aalssolaremassesmidiiic ipintingpd peaptitebiGF is
show that the antibody-binding epitope of human HGF is located within

s8N Reisls 49550 thuman 4G ElrEXonpetiivieBaidng afthatibodies
[0295] Antibodies to HGF described in Example 6 ultimately derived from

,H@fg@@gﬁ@ggérﬂ (amhbegyelitich) goxt syitiobeies buHGE olitiatdlgd to, at least
derived from hybridoma 2.12.1 (antibody 2.12.1) were FITC labeled for

oHé%!ﬁeﬁiQ@ﬁ@élilmea@;s?}@gamfoIENesmﬁllatlbasteZ théapy 2 g2ntsvielude,
separately dialyzed in PBS pH 8.5. FITC label ([6-fluorescein-5-

(AN sabaamisiok dexrnoibaeidy st ichmidptiestaps(6)-SFX] mixed
isomers) (Molecular 145

[0176) Pharmaceutical compositions of the inventioncan be
administered in combination therapy, i.e., combined with other agents. In
cerlain embodiments, the combination therapy comprises a specific binding

agent capane of binding HGF, in combination with at least one anti-



WO 2005/017107 PCT/US2004/018936 Probes. Cat # F-2181) was

wPsltler 1916ach of the two dialyzed antibodies at a molar ratio pelr a8k /018936
antibody) from a stock solution of FITC label at 5 mg/ml in DMSO. Those
mixtures were incubated at room temperature (20-22C) overnight in the
dark. The mixtures were then each separately run through Pharmacia
PD-10 columns (Amersham, Piscataway, NJ) which had been
eqifiberiat Witk B BgEhesreriing plepamiontimiesd teathonted synthetically
spectrophotometer at 280 nM and 495 nM. The antibody concentrations of
thpsp Meparaiansnermpaliubiedasing dlbspddiyenai28hgmegibagatio
of labeled antibody to unlabeled antibody was calculated using the
folleming cfiermayimdsoratotibachdcomieyatbeldceatibotly cErtam
antibody/ml mole unlabeled antibody where Ax = label absorbency at 495
nemBodimerextiastianeao effiyient efdabehgoiisb0on Eypicaity ftiiedy
was labeled about 3:1 (FITC-labeled antibody:unlabeled antibody). [0296]
Theahilygfeackinf thedertaiabeteidcatititeodie s toagenpete yorcbiodingbit or
with each of the other nine antibodies to HGF was assessed. Each of the
twarlaekeditstibgely(tadiGEcepsepanatgly insutieadidmith ilABiiem), and
each of the two labeled antibody to HGF was also separately incubated
witler 63 Fpirothetpresi deathil ar S0l qabblgrossdess of one of the other
nine antibodies to HGF that had not been labeled. Thus, in nine separate

samplesjahaled antibody Bt SRRARIEN BRI LB B ABIHARE to

with eac e other nineé anti F that had not been labeled.

BT AR B S LS R o P oents Including:
a'r%%‘r%évét fg:%%g?ﬁéh%@éﬁ%iﬂ%@ﬂf&pgm%ﬁmgf%fdaﬁkﬂéﬂhﬁ%g%%ﬁosfamide,

labeled. ese combira;tions was also repeated using the

S%égpﬁ%ﬁﬁ?taﬂ%‘ﬁ@&ﬁﬁﬁﬂgil?‘iﬁ%é.%ﬂﬂgéE',%Ecipé%lam@EﬁﬁgimcNu),

competition control for these competition assays was to incubate each

SReIRA AEReINIn Aot Siplar masss. ol sammagipody that

was not us, FITC labeled antibody 2.12.1 was incubated in the

Py W S [ Rae19hme Al a@olar excess of
uﬁg eled agﬁggéyggﬁ/ﬁ%‘iﬁggﬁﬁﬁ TC labeled antibody 2.4.4 was

“&Hﬁ@l&%&iéﬂéﬁ%%ﬁﬁﬁ@fmmﬂéih/yvsr@%ﬁraﬁﬂ‘@fam@@amli@@@mbtepa),

excess of unlabeled antibody 2.4.4. As expected, the fluorescence signals

fram SARMIRHL RS PIE SANEM Oh @ BRIl Ky P¥arenaladtagiert busulfan;

~ antibodies were significantly lower than the fluorescence signals from

sympieR whkh yaabelsdandodigs e metastsings [P Bimeine acid
profiles are provided in Figure 12. Figures 12A and 12B show

expesimantuERing RealetanikogiRidimabirirutty pyrvarlin@thpangls sich as
12A and 126: A: negative control (FlI i C-labeled antibody 2.12.1 without

HER;Gobesivg FeNtldréliedabeiriirtmdyitibha, witosiaé k@binoside
antibody 1.74.1; D: antibody 1.75.1; E: antibody 1.29.1; F: antibody

3.40-AcCey @pabRY, Bod=ac ficindbady il drdd enkpoditined gudhe analogs
antibody 2.40.1; K: antibody 2.12.1; L: antibody 2.4.4. Figure 12A shows

resyits BenpanepmpesivyeRinditsiageaNine na-Ausesces! anteeslycoformycin

2.12.1 with the d5 HGF splice variant target protein. Figure 12F shows

regy SR CURRRIENRIroxynonyladenine (EHNA), fludarabine phosphate,
and 2-chlorodeoxyadenosine {cladribine, 2-CdA); naturat products including

antimitotic drugs such as paclitaxel, vinca alkaloids including vinblastine

(VLB), vincristine, and vinoreibine, taxotere, estramustine, and estramustine
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binding assay using fluorescent antibody 2.12.1 with full length HGF target

WO G511 Hiffires 12C and 12D show experiments using labeled GHEBSeRAL18936
47 WO 2005/017107 PCTIUS2004/018936 2.4.4. Keyto curvesinall
panels of 12C and 12D: A: negative control (FITC- labeled antibody 2.4.4
without HGF); B: positive control (FITC labeled antibody 2.4.4with HGF);
C: antibody 1.74.1; D: antibody 1.75.1; E: antibody 1.29.1; F: antibody .. .= .
3pfpeple 'W%ﬂy@%ﬁtwﬁ%ﬁ%q%%m y©igpe1ds; antibiotics
antibody 2.40.1; K: anti%od 2.12.1; L: antjhody 2.4.4. Figure 12C shows
SIS HORFEEMYER e SAIRE MSLa) VARG R SORPEH RISy 2.4.2

with the d5 HGF splice variant target protein. Figure 12D shows results |
BT BB BT QESA) i AIEREaR GHIBARYS s GNP,
length HGF target protein. [0299] The data indicate that.each of the ten

ARIRLBRCRSTER ORI Eadn BRAS ARG CHTBoeR 05
CEBIEEE EHPA oA BT TRl iy (10 S Mboitbs Bigscfianecus
S S AR

T B AR e A R A i suon o
R RO Lot w087 T TN NS Re cunr
DBl e er e AR KON BT AT T A RGP B -DDD)
WO TR Sober0 S B P S i were
ot e el RS R R AR R

O e B ogesti
paE S e L B

2'}4\1/%7%&%\%%53%4 gf?stj%@gm %@&h”é\émﬂéﬂa{%%da&éﬁd? M@0 YP & Sthdiol

me of 10 sample was added to each well of the plates.

The, RIZIRRIWELE (SR NEDBIRS, AAG RYEHRIGN AT ISR WATHEHHG times

with' PBS containing 0.1%Tween 20. Next, 100 pt per well of Biotinylated

anti= LMEIR ARSEIC Hatd s RATRSS RER SysirmaiedinAgaRANRogens
- MN) at 2 pg/ml, was added. That antibody binds to the Met-HGF

CQRIeXRakLIRRid ish ANt HOsH elRISH do-anéhbiferaaat xmwﬂpﬁ%nde;

the HGF on the plate.” The plates were then incubated for 2 hours with

shakinde AN ERNASSto JEMRSER BBRueamaRIng 0.1% Tween 20.
Eu-streptavidin (1:1000 dilution in Assay buffer) (Cat# 1244-360, Wallac

Inc., Gaithersburg, MD) was added and the plates were shaken at room
temperat@&/8} 1 hourCPRESIHRESaRisS tBIFTWRSHRPAFHENHRFEENEh a

containing 0.1 % Tween 20. Next; 100 Al of enhancement buffer (Wallac
IngPeséfg- binding ggeaitbishufsMByHaS: Rutiate RRbE R Lpripgeted

minutes, the plates were read using[ Europium L
therapies. Examples of targetedtherapies include, but are not limited to, use

of therapeutic antibodies. Exemplary therapeutic antibodies, include, but are
not limited to, mouse, mouse-human chimeric, CDR«Qraﬂed, humanized and

| fully human antibodies, and synthetic antibodies, including, but not limited to, -
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method on Victor 2 (1420 Multilabel Counter, Wallac Inc., Gaithersburg,
wHD)s[OB30R) Percent inhibition of Met binding to HGF{i.e. neutralizatiany4/618936

was calculated and IC50 values were determined using the 4 parameter

fit equation Excelfit, Version 2.0.6, (Microsoft.Inc, Seattle, WA). In the

presence of the 149 WO 2005/017107 PCT/US2004/018936 antibodies

to HGF discussed in Examples 6, Met binding to HGF was neutralized. .

Ditagesiects@ drinseresaifrgsHolbe iy Flyaress. Exemiprrg @ntibodies include,

Neutralization in Cells A. Met phosphorylation [é)303] HGF induces Met

plvesrermritiéniia P, 3hage Widdind dasabsuiace prieiusblerRcGPC20,

cells were grown in 96-well Falcon tissue culture plates (VWR, San

DRBE: I esin eErayogrpisindiaE Pderpiar wild pepnarerien |

RPMI 1640 (Invitrogen, Carlsbad, CA, Cat. # 11875- 093 ) containing 5%

FeEEBRinecsenimntysneslisgas cticadyigiycson rylosiatiniand/or

penicillin, streptomycin, glutamine (Invitrogen, Carlsbad, CA, Cat. #

16378t0d6 e iaaomtienssiigreiRmaing thapadr otrits 2 Expmedasy

were rinsed once with DMEM-low glucose (Invitrogen, Carlsbad, CA, Cat.

#ﬂBM@@)&!@ﬂtiﬂﬁiﬁ@@iﬁ@@&ﬂ%@ NEfUtEaaBiwRaRIghRichomay e used to

Cat. #A-3156) and incubated for 18 to 20 hours with 100 | DMEM-low

gltresddraasirapaainmg oher ishae teantetiRREIRISIgHANT S didtumemab),

Cat. #A-315r[g). 0304] Eight different dilutions -of each of the ten antibodies

to ARSI Ksitymemak ibseluthiel prefated vy lial MRHGIHPE ™

media (DMEM- low glucose with 0.1% bovine serum albumin) containing

206G TRD) THRICh Ry RatidtrRAOte ahiipBdRadgsHYmpfema and

separate dilutions were: 200 nM, 67 nM, 22 nM, 7 nM, 2.5 nM, 1 nM_ 0.3

ntheide s of seRoeso (RStauEIeIRIBNMETRISRSAjeq dodde ERBITUX™

particular antibody to HGF. Those antibody/HGF dilutions were incubated

foE thiAais B BPED (SOSFHRPCA RIS RRe T bAHHEWIRRSO DF

DMEM-low glucose containing 0.1% bovi m albumin. Then 100 | of

ed&m@%gomﬂfad&yﬁwﬁﬂdnmmr%@ﬁg@%ﬁﬁa et aRiRoonists

wells of PC-3 cells. After incubation for 10 m| s at 37C under 5% C02,

eI AR SMNe: o B A8d oo RIS A PR 800

were placed on ice for 1-2 minytes. The(%%ltls were régased once with.100

=or

SR PESUBR AR ST S ARG SR8 RS GG, T dh binding
M e Y R R e e
el @URRTER REUD) T KEaToky URIPIS: At et WDor
AR SRl S
ot e e SR i e ARS8 B ing. b
IR SE e G TN I6 EVRVERRAf 1kos Tween 20 (Biorad.
Hercules, CA, Cat.# 170-6531).
[0179] In certain embodiments, cancer therapy agents are anti-
angiogenic agents whiéh decrease angiogenesis. Certain sugh agents
include, but are not limited to, IL-8; Campath, B-FGF; FGF antagonists; Tek

antagonists {Cerretti et al., U.S. Publication No. 2003/0162712; Cerretti et al.,

U.S. Patent No. 6,413,932, and Cerretti et‘al.', U.S. Patent No. 6,521,424,
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A volume of 25 | of anti-Met antibody coated beads per well was placed in
tar assay plates (Corning, NY, Cat. #3365). [0307

W(?? Zg;ﬁdl'(l)%gzich of the different PC-3 cell lysates was separatell)%ggga %018936
each well containing anti-Met antibody 151 WO 2005/017107
PCT/US2004/018936 coated beads. The plates were incubated for 1 hour
at room temperature with shaking. A volume of 12.5 | of PBS containin
sachoviehiehimiamsuraraiesidinteinduidefpeereador anyspgpeseant-
Tween 20 (Biorad, Hercules, CA, Cat.# 170-6531) and 0.04 pg of the
A BABspEBR R BIucknsbipa i@ petdieissrenmalbydiesiead antigen
Placid, NY, Cat. # 05-321) was added per well and incubated for 1 hour
dinstng tapjsavsruselubln INIRAY eenipTeBlaanBistel BRieYdhitiaient No.
1% bovine serum albumin, 0.1% Tween 20 and 8 sg/ml of anti-mouse
G272 Tban AERV distniesiadepatlsrtgnize dhe. Binginspahintegrin
was added and the plates were incubated for 30 minutes at room
teorieligandsvifirssiangt SighhSdryRissdianmNe 0 HREF#ER); anti-eph
determined in IGEN M8 reader (IGEN International, Gaithersburgh, MD).
|CBERIafRREE-e Rl RRHGS SR %Q}%ﬂ'{é@eﬁeﬁ’%ﬁaﬂbﬁfﬁﬁa%éﬂs
Excelfit software packa e, version 2.0.6, % Microsoft Inc., Seattle WA).
dh&&&ﬁwt&%{m 2SN g B 1 B Fothshd kﬂst%éiﬁﬁrﬁ%% %447,
For each of the ten of the antibodies to HGF, IC50 values were in the low
rROBJIRA BNl Bateat SR eBReE. Kelrplli ARkl @ofs (..
Growth/Survival [0308] U-87 MG cells (ATCC # HTB-14) are a human
ohpbkadinsLhReteendipdisgse gomsiRetaRpribGel R R aaoluble
those cells in culture is not enhanced / exogen HGF Endogenous
N GRoARE0BH0 5 EArISRSLPARH A6 B9 o S SRS R A Up

ST i P AL di%%%g%”adagé’e”c’ %%%5&&99@@8 pE20figen

S%%%%é&iq?%%’?é@é’é celbhRrg Ko & %bﬂié%%sﬁsg
per well in IMEM media (Gibco BRL, RBCkvnIe alo # 11#% 02

cémat?ﬁf?n‘&%% a@@%endaagr@ama?e 3.FRE6 écaéa’ N

AR ETIAS 5 SRS Mo P LB A1T-Ang-1 and

concentrations of th antlbo%ﬁs HGFl the rate dilutions wege:
%R

18015608 23@%?5}& e efé)/hﬁ M GimE'S 48 ity

: OEff@ar%% & el e S ﬁ AR e
e R %fé%”%éﬂﬁﬁ" Rl &e%f?é'@%ﬂ%ﬂé%*%&ﬁiﬁﬁca"v

taﬁfﬁ&%ﬁg’ SR .Y[”f%n#.%oef%%%*’a%é e

B (S'Wt Lg@ %i&%?— gaq:sLtge Im%t%%ﬁég%%?%'ﬁ%%&? and antibodies

SRR e LR 5 R e e

WS%EE%@%@'&)%%% %Ig’{%o SiEs and antigen binding regtons to PDGF-BB

ligands; and PDGFR kinase inhibitors.

[0180] In certain embodiments, cancer therapy agents are

" angiogenesis inhibitors. Certain such inhibitors include, but are not limited to,
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éS ectraMax PLUS, Molecular Devices, Sunnyvale, CA). The optical

W é‘?qgﬁ@li'é%oportional to the total amount of protein present i $Hétcef|?4/018936
monolayer, and thus is a measure of cell survival/proliferation over the
7-day assay period. To calculate IC50values, the percent inhibition was
calculated compared to cells incubated with an isotype control antibody,

4100 2Spoc, Tog (Co0 13 0 2000 CTIOONOARGRS,

or
values were' calcufa sing ou parame an

S e as Aadae (IS0 8. MRS Reae Miahcra, Uiy

ata for two expert S aré shown in"Figuré en

T I T R
55 TALAER, Sl Mo R .
SRR ARG NEAERAINCHRAR RIR Y8 HIBIENASIIR. cnocortave

serum-free mediunt at a concentratiofi o e cells weré
R T AR S e

o O R B ey o,

o R R T e e R e e R e oy

o o T ARG S P! P,
e O T R S S A ISR AT Rgmorooy.

Wg%%adt)%ﬁg!;\a @ﬁ%éﬁﬁ?@aﬁﬁgeﬂ &f AL, VS Rn 8h-e

measurements and body weights were recorded twice per week tor

d%@jﬁ’g@ﬁﬁgJE%%%R&J{;H%Q%%%EQW@%FHW)}’?*B@-%ss,

were ormula’ length x width x'height. Results were

an %i%ﬂi’bHé@rﬁ'é%%ﬁ?éé(@,%ﬁ}?ﬁb’-%a{ﬁﬁ%%@i}“ﬁw%?,. (Abbott,

" Cary, N.C.) using repeated measures ANOVA followed by Scheffe's post

hog%t; R3S cRaRIRPAISIRN N SRR IS INAIIDRHIRSS, Sweden):

HGF discussed in I':'xample 6 was tested In this model. A dose-response

eXRELEPRNY Y RN DB PRPEIRSH e A IS4 (CBE dndiEaiE diPBration,

of dosmg', and the doses are shown in the legend. The number of animals

at | paal: ta3s2uRbA0) WA NO SReasidRbiR lUMmeid s Kicalerhin T2-93,

parenthesis. For the two highest doses tested, 10 g administered twice

permgakadi3papy, JMNNISEGCTMHeaDarapank HI-nhibdaonPljvara,

growth was statistically significant when compared to control animals

recivixg tre isetyne ronelaleBlhatbrisepepnesak,(UgpaERGE7 1 22);
#PK16.3.1, Abgenix Inc. Fremont, CA). Slight, but not statistically

significanr grasthdnbi HONNASIELBMAGONRIL (HEAR DR AR Sdhcer

twice per week) of 2.4.4. Data are presented as the mean standard error;

NSHS APPSR BISLB BBLETG AR RS M)QB%&%H@%&NN),
significant. Experiments testing the other nine antibodies to HGF
(Genentech, USA); angiogenesis inhibitors, (SUGEN, USA); XL 784, (Exelixis,
USA}; XL 647, (Exelixis, USA); MAD, alphabbeta3 integrin, second
generation, (Applied Molecular Evolution, USA and Medimmune, USA); gene

therapy, retinopathy, (Oxford BioMedica, UK); enzastaurin hydrochloride
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from Example 6 showed similar complete inhibition of tumor growth at the
whighshapses. B. U-87 MG Xenograft Established Disease MogeHiQ238d4/018936
U-87 MG cells in serum-free media were injected into nude mice, :
following the procedure discussed above in Example 11A. Tumors were
allowed to grow for approximately two weeks until they reached a 155
WO 2005/017107 PCT/US2004/018936 volume of -200 mm3 before
infkapEo ety dbkSrHg,; Vi RA7IB6dIESphd BR, b&faandHeamade Syerihelabo,
treated twice per week with antibody 2.4.4 at 200 g, 100 g, or 30 g twice
pétrarmed) bBGNNiNG amodaly 48 Lbs i deateer Hyetheamirpitaiyd; RiggiegktiR sis
Tumor volume was measured and evaluated as described above. The
nunhieitar, dAlctadsnfayPfol1a)iajith EGiR cada st t{Ruyomnday, 2094); rBPI 21
indicated in parenthesis. Complete inhibition of U-87 MG tumor growth
was ol ndetiatdlbdtisegicatistidQ MankiSHy, lepBessidrogbrnhdustralia);
established tumors was achieved by day 29. In separate experiments,
eatleofitidetépl H)h Geies lolEEA dSeossay MubiampeeBnicacUestedsity,
this model and complete inhibition was observed at the higher doses of
edBhramatity; Bcrppr &HkifganatiBedizs tin the @i G WS setesiduad (INN),
disease model [0316] To determine the relative potency of the ten
ar{fosditis, tEEIBR) A Es8883n Biianplets, idapan)l-83 MEtinCanasdel
discussed in Example 11A, a low dose that only partially inhibited tumor
grBetiearchd.atoiratdryebidwaZ éidendd; 6B eliosch Fvglktidastatin,
dose-response studies (Figure 16A) suggested that 5 g twice per week
w§Bloistipre Gaitt e nshidisit ab LA Hrbbdies tdMBRUSrs 4B b
head-to-head experiments comparing up to 5 different antibodies to HGF
weébl CoadiiotddNRdsotton drhitdiens HusptakddnieRnathonpastiadiol,
Figures 16C and 16D. The ** indicates those antibodies to HGF that
sigBitistoni ¢ hilibes Haspita)rdWA S othbBidd dAstraZBeeaad {86l g8 6126,
control IgG2 antibody (p<0.0001). 156 WO 2005/017107
POy zEow (isussestizaisirklia): Bk $488rAgragsisiHafs: ekl 9935,
performed using the established U-87 disease model discussed in
ExAsirlenaanlifosd 4 pdirhetisira desedst 1419, vtgapibe@itNids
used. Results from two of these experiments are shown in Figure 16E
aridNosg!tiss Bywitzensnd and Salrarg HelyRssmrNYdHisaum fpstas aathway
one complementarity determining region (CDR) selected from CDR1 a
Ciytbitelid EpteMerndSM:csrarkeaimiRiess dRisathacienses, USA)
sequenceabcdefghijklImnopq, wherein amino acid a is selected
roINRREERfrHeR blotuehi: SAHD KQEPBIeeagBR aRae-baRRg: VEGF-
or alanine; amino acid ¢ is serine, amino acid d is glutamine; amino acid e
is 3eleegERnroliisirinRd GERARICHIFRMRARNSR L Ainalater #14 SURiElE.
from valine or isoleucine or is not present; amino acid g is selected from
A ER I SRAAGA HUBETRLY ChENpralR iR SRR SISISAY Fof7e.
phenylalanine or tyrosine or is not present; amino acid i is serine or not

préSERkX ahifHb o ET‘%%%FH\J@@BF%Q%H@Q&BQ s Gasuarg

from asparagine, threonine, or notgresent' .
University, USA); SU 6668, (SUGEN, USA); OXl1 4503, (QXIGENE, USA); o-

guanidines, ( Dimensional Pharmacéuticafs,_ USA); motuporamine C, (British
Columbia University, Canada); CDP 791, (Celltech Group, UK); atiprimod
(pINN}, (GlaxoSmithKline, UK); E 7820, {Eisai, Japan); CYC 381, (Harvard

University, USA); AE 941, (Aeterna, Canada); vaccine, angiogenesis,
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amino acid | is selected from asparagine, isoleucine, or valine; amino acid
wondssggleated from lysine, arginine, asparagine, or aspartic agWTanRH104/018936
acid n is selected from asparagine or serine; amino acid o is selected
from tyrosine, aspartic acid, tryptophan, or asparagine; amino acid p is
leucine; and amino acid q is selected from alanine, glycine, or
asparagine; wherein CDR2a comprises the amino acid sequencerstuv .
wiENvlesh Hafb BHIPRssarRIBHTRSIBNSBNBIRINBIRARTe (PaRkseon,
glutamic acid, or glycine; amino acid s is alanine, amino acid t is serine,
aHmé hagufrnisadptbiNidMehreiink) SR HAd For alpdnitbices. dameva, UK);
acid v is selected from arginine or leucine; amino acid w is selected from
oG54 (GRRAAIPR, USAIRRAY. HES AR TRy ST CemeN irdmaiocidin,
serine, asparagine, or threonine; 158 wherein CDR3a comprises the
afiiMoiagid-SehlidtelPrastion, Med): ¢ R SRtttk arandigseayss Institute of
selected from glutamine or leucine; amino acid z is selected from
glttaRTHeahEpahAGIREYo SRR @MU Ga 8P i Glaeraitheitine, UK); EHT
. tyrosine, histidine, alanine, or serine; amino acid b' is selected from
piR Y Talinee Hifrddmacal fartie SRR Cad pHrEGINeS 07 iSoTe Bl e AntiAg!, USA);
acid c' is selected from serine, glycine, or asparagine; amino acid d' is .
SRR e (TR, S dinEE o S AR  DEp B s (i
leucine, or tryptophan; amino acid €' is proline; amino_acid f is proline or :
is AR WrkereP At UR e R FRAN IR R B NG rYSREagiol,
isoleucine; and ino acid h' is threonine or asparagine; anfi wherein the
et e

pdRBESHRTY SRS hEmPelifRingamods

o B e 0 e el RS e LRt TRl LIS A Y ARG T et
TS uaiead S dolpontesh ekliite R omndR fgicr aiwha
R T RN L (AN
N A e oAb T B YA AL hBeeR g, Crina
R 8 o A e S ER IS A ., kom,
R e R L b B s e ek
LR RE AR AR BRI SR DTS £IBRNSER, oAy, qre

R S T AR LA

e leucine, phenylalanine, ne; amino

RO ARG Ao R RIS AING. Us,

is’sélec tom proline, serine, tyrosin r ine; amino aci

SR A TBER, SR B RS g T8 g Acu
. . antnialinjgians f mn _
zzggaﬁ‘?éogfflﬁ %%Qirrgéﬁ’rs%ﬁg{?gine, o#i%'é%%eg ﬁl%g%mr %@dgtyfgﬁr;e%é?é?e%rg‘d? 3925,
B R e TS
207G, Ti¥esie SRR RIS SR O ER HIF MERRAPER), Bro 732,

(Chong Kun Dang, South Korea); MAb, vascular endothelium growth factor, -

(Xenova, UK); irsogladine (INN}, (Nippon Shinyaku, Japan); RG 13577,
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from glutamine, aspartic acid, or proline; amino acid u is selected from
wdysken16(-or serine; amino acid v is selected from phenylalangiessalipgo1s936

or leucine; amino acid w is selected from glutamine or lysine, and amino
acid x is selected from glycine or serine; wherein CDR3b comprises the
amino acid sequenceyza'b'c'd e'f gh'ijkI'mn o p qr,wherein
amino acid y is selected from glutamic acid, aspartic acid, serine, or
glcimntiar, Braotpieert3amifid/deid GearnsetegtestiralantdneifeiNi)idBienaera,
acid, aspartic acid, histidine, proline, or glycine, or is not present; amino
atikbA)|Fielemed, (Ginmal UBAG; azidcdy tbsirmmyor Madimey ayrAsisotlia);
present; amino acid b' is selected from leucine, asparagine, glycine,
histipmertyeesinkibdohy plioBight, ds isaintiOie3eDE, dnhon d8ulithikorea);
selected from arginine, serine, glutamic acid, tyrosine, glycine, or
p sy tE newng talvenesgni) SminZ K DK, isSiyena g AIG nGepresan); ZK
amino acid e' is selected from tryptophan or tyrosine, or is not present;
amimgioacBthisingpe@icGmithanid; ok 2866t dMnadisd Swiszeelents,cand
from serine or arginine, or is not present; amino acid h' is serine or is not
preshatirmgy®, Geidrizis)3eptPAEom NPt bidedidA dris)dTaisho,
present; amino acid j' is selected from tyrosine, glutamic acid, or aspartic
addpan)s YEGFaseeptaminodakitbks < Retectad dperatydBh)e VE-cadherin-2
phenylalanine, or aspartic acid, or is not present; amino acid I' is selected
framtagosises, adpationachlyditiine S) ;thasoptetin oNatmigrkeitates of
amino acid m' is selected from tyrosine, glycine, aspatrtic acid, proline, or
sdtiiealtior B39 yaesiowt; Bikihp(boidlohis Sgidetad, IUSA I8, d@menura,
tyrosine, or aspartic acid, or is not present; amino acid o' is selected from
ledajren al@nmStaliyiiBetr tyrasiitdospitainbiPrestuncatddos cloiipFET 1
selected from methionine, phenylalanine, or tyrosine; amino acid q' 161 is
adparic krignsiothatiahgravithrf st cetep oo rh) v BilssclkyfoSine USA); Tie-2
isoleucine, or proline; and wherein the polypeptide, in association with an
anigisols ligRegeaieras, bEpAk thosmibosmg rEEF 1 3nitihien 1 (Akegienyr Health,
claim 2, comprising at least one amino acid sequence selected from SEQ
|DEdocatmpanddiesearhdEogndation UM 4R 1Benagnsgpipnasisde, 4-(5-(4-
claim 2,.comprising at least one amino acid sequence selected from SEQ
|DcNoragthay! p3; (bFlwroostbs et an raralobyh- heivalyanrgpbadlst. AVE
claim 2, comprising at least one amino acid sequence selected from SEQ
IDBRER (E8&)1Dambe; 3ty diosy-Mo2-rosthxy; 346! And-(3ab56. The

~ polypeptide of claim 2, comprising at least one amino acid sequence
e R SR RTR0Y IPLbeny Hpropanerside monefyorec ipridels,
and 119. 7. The polypeptide of any of claims 2-6, wherein the polypeptide
is medpiEnE B @MY MY enmanealo Byl i B asmsrcismeiouming growth
wherein the polypeptide is an antibody. 9. An isolated specific binding _
2 JeRtOTRGEH B MOBRNALGET neRsem i ShAiR PoRlBubirR with
comprising at least one complementarity determining region (CDR)

sdienan ropn el CAPRIZ knerepsisin dimer); FIt3 ligand; CD40 ligand,;
interleukin-2; interleukin-12; 4-1BB ligand,; anti-4-1BB ami_bodies; TNF
antagonists and TNF receptor antagonists including TNFR/Fc, TWEAK
antagonists and TWEAK-R antagonists including T\NEAK;R!FC; TRAIL; VEGF
antagonists including anti-VEGF antibodies; VEGF receptor (includin'g VEGF-

R1 and VEGF-R2, also known as Flt1 and Fik1 or KDR) antagonists; CD148
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162 wherein CDR1 a comprises the amino acid sequenceabcdef ghi

wo kdogromy@op d, wherein amino acid a is selected from lysine, agginingz004/018936
glutamine; amino acid b is selected from serine or alanine; amino acid c is
serine, amino acid d is glutamine; amino acid e is selected from serine,
glycine, or aspartic acid; amino acid f is selected from valine or isoleucine
or is not present; amino acid g is selected from leucine or phenylalanine
ofatspoeiereedie amipbRdidHiEdHestnd fonPdheagdiakatmshigbalnel. Am.
or is not present; amino acid i is serine or not present; amino acid j is
s&ie DenbrobréSert! Aol 48RPL ibejsley ibgdronT alsshbagiaterence for any
threonine, or not present; amino acid | is selected from asparagine,
isplepoise), apealie; twimbaskprdirs bénbderrendriikitargiefmme or both of
asparagine, or aspartic acid; amino acid n is selected from asparagine or
sdiien® amiier-adiged ds dedicbiivg Brodeumpaefdnititarymbpnane are
or asparagine; amino acid p is leucine; and amino acid q is selected from
alaming) ghitincrbrinsiatiaginetintrgsreotirgicesingasbedhe auishastiU.S.
sequence rstuvw x, wherein amino acid r is selected from tryptophan,
aBatest faplicajiotahite 2068800R4lehcararrradias te a@m%qmmm@n No.
acid t is serine, amino acid u is selected from threonine, serine, or
ady§HI8/888 aRImNEdl S iE slaatiie. FohfSat§hiteecroatrme Admhish are
acid w is selected from glutamic acid, glutamine, or alanine; and amino
adiarehy derssreratenh R piererparadieir sptitrtynifddiivaaly. doath
comprises the amino acid sequencey za'b'c' d' e'f' g'h', wherein amino
agiaptikosiescesg flse gommindhs rtcans eanike MBI delexampiom
glutamine, asparagine, or arginine; amino acid a' is selected from
typsdilisherskibmel algnintppicsinte NamiR9 3er2 BORS erearresingie PCT
phenylalanine, tyrosine, aspartic acid, asparagine, or isoleucine; amino
- Aardlnatiere Med Wir YRAA4), AR, RHEIShEG b BARY Agglgaton No.
selected from proline, tyrosine, threonine, phenylalanine, asPartic acid, .
leBERROBEADI HIRRORIIMS BEIRICR BiefivseBiniRcoiRRIPIRAJY Rbesprce in
not present; amino acid g' is tryptophan, leucine, proline, tyrosine, or
isHMSIICHBHERE amino acid h' is threonine or asparagine; and wherein the
first polypeptide, in association with an antibody heavy chain, is capable
of bindingphepgtocyte grendinfastareHedrapndgéinta isenote, pelypeptide limited
comprising at least one complementarity determining region (CDR)
salededittomiddRIdhelikride -G BIRghe sviN-@ii6 CiRRd-B-comprises |
the amino acid sequence a b c d e f g, wherein amino acid a is serine or
is sipeptspteatinlekittbdgskiectedifronisatiptetipalgishochiyitee, or is
not present; amino acid c is selected from aspartic acid, glycine, serine,
vahiggtithigipoirs, TABDIEING-aceityd 28® A Giynadipdrosbriintlatit ioxy-1-

. selected from tyrosine or glycine; amino acid f is selected from isoleucine,
maibiboine 1 O [foygttapfdo: Suhy droxye2a{dchg dscsalpotegifrdm Ohistidine,
asparagine, or serine; wherein CDR2b comprises the amino acid
safjrestbelpyirbko[B, 4-d)-p, 8,6 sftaxaavcinvihgileiy kit aeghihscesiediede);
from tryptophan, tyrosine, valine, asparagine, or glutamic acid; amino
aciddgisedtgd frarbdsoibislingngHemdtighitdparnaliné,2amino acid j is
selected from asparagine, serine, tryptophan, or tyrosine; amino acid k is
setpgied tsony naitvae | eertteyitytdsmarote-kigidipkcarory/witho jbis-1,3-
selected from asparagine, serine, or aspartic acid; o .

naphthalenedisulfonic acid tetrasodium salt); SU 302; SU 301; SU 1498 ((E)-

2-cyano-3-[4-hydroxy-3,5-bis(1-methylethyl)phenyl]-N-(3-phenylpropyl)-2-pro

penamide); SU 1433 (4-(6,7-dimethyl-2-quinoxalinyl)-1,2-benzenediol); ST
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amino acid m is selected from serine or glycine; amino acid n is selected

wdraiEs A4 elycine or serine, or is not present; amino acid o is sgleaieei9Ntg936
glycine, threonine, aspartic acid, serine, isoleucine, or asparagine; amino

acid p is selected from threonine, isoleucine, or lysine; amino acid g is
selected from asparagine or tyrosine; amino acid r is selected from

tyrosine o I%istidine;_ amino acid s is selected from alanine or asparagine;
amiho & i§§%@§e§é’£gw8ﬁﬁ'ﬁr&a%ﬁﬁéﬂéﬂﬁfwﬁ8%dP&%mﬁé$amm@nib
acid u is selected from lysjne  or serine; amino acid v is selected from

oheR A YL bRy reahry ety selco e uioyRiciniel-2-
or lysine, and amino acid x is_ selected from glycine or serine; wherein

CDRBB) corfips SO Ui RE 8GN R AR B T-mrehy - dHbimdphByd4(1-

m'n' o' p' q.r', wherein amino acid y is selected from glutamic acid,

aspmwgﬁw&é?rﬁé!'&d@bény@;&H)r/@mpwr@sérﬁfcmﬁwat?@%% GelbctdeR 4-

from leucine glutamic acid, aspartic acid, histidine, proline, or glycine, or

is bt Rl atimoPsEReE Ty St Hbprenesiineayiiceineridinamine);

P T SRS LA GG ' Rl R OB RSh BT rEBBAtat (INN)

aming. acid ¢' is elect‘ﬁféfrom ali%it?ine serine, glutamic acid, tyrosine,

glyt _f%?t'gﬁgﬁ_@fé(fé | ‘,(6?%{' tBﬁé@h@?ﬂ?{H@f&WH;&' glycine or is

not present; amino acid e' is selected from tryptophan or tyrosine, or is

o PGP AT B o SN SA NsHokh Dt G kimethony-

corFIBOR P oS B R AR R Caeras REIR gy aodr hoass, MIG:

3 N (G LA

s S R R S

I Y R R S e ot

e T R S el B e e eRogh v 200293
. L | q thioni lani T _

a2 RO SRk 0201446

N ine. isaleuc ne: herei . S

e R R N R R T B o e

wh rr%igntagtﬁiqg?giﬁg&g@é%%g@ﬁ%iseﬁg@t least gne amino acid :

seq?ijence selected from : '58 8,9%1,9 ,eﬁ%é?%agg,'%?ato'd

42, 7 0, 1. 72, 73, 74, 15, 76,77

76 S0 SoRr B ele e caieds oo <Hheslady, oo

97, : i 20 4,105, 106, 107.. 108, 109, 110, 111

LS AT E g e be o eiouSen g™ o

oS LEPRL SUPRERE e A PR RR AR s
[ f 7 . Ih ific bindi

o eI B A A B el Yoo

aNGERr); forfenimex (pINN) (S)-alpha-amino-3-hydroxy-4- |
(hydroxymethyl)benzeneacetic acid); fibronectin antagonist (1-acetyl-L-prolyl-

L-histidyl-L-seryl-L-cysteinyl-L -aspartamide; fibroblast growth factor receptor

inhibitor; fibroblast growth factor antagonist; FCE 27164 (7,7'-
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166a 13. The specific binding agent of claim 9, comprising the amino acid
waegweneasof SEQ ID NO. 30 and 31. 14. The specific bindingpa@ent 8fo4/018936
claim 9, comprising the amino acid sequences of SEQ ID NO. 32 and 33.:
15. The specific binding agent of claim 9, comprising the amino acid
sequences of SEQ ID NO. 34 and 35. 16. The specific binding agent of
claim 9, comprising the amino acid sequences of SEQ ID NO. 36 and 37. .
17 catimsyduimimolihgraeibmt-dHemimods-dotngivbioey danpiinhiocd dianethyl-1H-
sequences of SEQ ID NO. 38 and 39. 18. The specific binding agent of
clgiynre)ednZpdisingatimaingadidisst fuermeghdide@isNnio agid 41.
19. The specific binding agent of claim 9, comprising the amino acid
sdpremeediofSEQ)| F D 262 5 (B8 [terboyHislispaoiic miatipy Hdentrrole-
of claim 9 comprising: a heavy chain comprising a first variable region
cotmprifiinirarbamitininei(d seqliuhddiseysmisi4igrd gRarmndimisolipis-1,3,6-
29, 31, 33, 35, 37, 39, 41, and 43; and a light chain comprising a second
vaniapldhatsioatosmifnisingeid) aafidethalia seguese sotvading pralgrptide il;
ID NO: 24, 26, 28, 30, 32, 34, 36, 38, 40, and 42. 21. A specific binding
agéhGicBoraivirenselaiig oo aiertidh disyeaitiaeninging Heehih facters;
least one property selected from: a) competes for binding to HGF with at
ledSNECR ARG Selie reenbrandoatatin, Siek 1apgiegeme Broteiy §T 3577;
1.75.1,2.4.4,2.12.1, 2.40.1, and 3.10.1; b) binds to the same epitope 168
of semiosost ains toMe 18 sb@y dertinaaardim £LRF 84526 anbigdin, BST 2002;
1.61.3, 1.74.3,1.75.1,2.4.4,2.12.1, 2.40.1, and 3.10.1; and c) binds to
th&EanROGitieh 85 HatHBIMHOSP aAREE SN A AREHIgENCBR4rdRBE-type
1.24.1,1.29.1, 1.60.1,1.61.3,1.74.3,1.75.1,2.4.4,2.12.1,2.40.1,and
3.20/1calbmep. (hnremganpdhigeptod efipisihgintpsaskbr Anangioinhibin;
acid sequence selected from SEQ ID NO: 24, 26, 28, 30, 32, 34, 36, 38,
40aahd W2 Ao86 aPaN a9 AYYEBARIIEING A freRists (St -17-
acid sequence selected from SEQ ID NO: 25, 27, 29, 31, 33, 35, 37, 39,
41(agriiexs9 AN serSeaciidntcafrapra RO drisisidg e tadstone
nucleotide sequence selected from SEQ ID NO: 1, 3,5, 7,9, 11, 13, 15,
17phrRligicinD A asie e h(R1El Saeiidketaroce R ddadi@ne
nucleotide sequence selected from SE(P ID NO: 2, 4,6, 8, 10, 12, 14, 16,
18mathviecrizoestioikRrigiatdrivieieR 'sbrllpRONeRRR ALtRady BC-1;

A Mo TSRS v
A AR DOAB LA T Rsopyrans

B e B Sl e
cis-(-)-) (C21 H20 CI N O5); E 7820; SU 11248 (5-[3-Fluore-2-oxo-1,2-
dihydroindol-(3Z2)-ylidenemethyl]-2,4-dimethyl-1H- pyrroié-S-carboxyiic acid (2-
diethylaminoethyl)amide) {C22 H27 F N4 O2); Squalamine (Cholestane-7,24-
diol, 3-[[3-[(4-aminobutyl)aminopropyljamino}-, 24-(hydrogen sulfate),
(3.beta.,5.alpha.,7.alpha.)-) (C34 HE65 N3 O5 S); Eriochrome Black T; AGM
1470 (Carbamic acid, (chloroacetyl)-, 5-methoxy=4-[2-rﬁethyl-3-(3~methyl-z-

butenyloxiranyl] -1-oxaspiro[2,5] oct-6-yl ester, [3R-[3alpha, 4alpha(2R, 3R),
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glycine, or aspartic acid; amino acid f is selected from valine or isoleucine
wanrdsspatpresent; amino acid g is selected from leucine or pharylalanig o 1936

or is not present; amino acid h is selected from phenylalanine or tyrosine

or is not present; amino acid i is serine or not present; amino acid j is

serine or not present; amino acid k is selected from asparagine,

threonine, or not present, amino acid | is selected from asparagine

isGlakinEnstaRliHe] ARD GLM AisACR AT HIRTINOUAHE] 71; ABT

asparagine, or aspartic acid; amino acid n is_selected from asparagine or
Sch®, Ksinseslatones bl oo A 5MeC B39H66 Hold-(Yptbplamino)-2-
or asparagine; amino acid p is leucine; and amino acid q is selected from
al BN D EIRY 8 Qb A Agsa e IR DIER BoNRRAHBARIflemsiate)
sequence rstuvwx, wherein amino acid r is selected from tryptophan,
al&itd A3 (Mtafaft HeRAbrGY & AnthBRRITssonamengitd! 77;
acid t is serine, amino acid u is selected from threonine, serine, or
aspERe R BRihdnedaciasalaetieiifort Yrginne B BReeH & KRR (3-
- acid w is selected from glutamic acid, glutamine, or_alanine; and amino
adid ¢ 2-dematiengnaihe(BipRRgMICH I eI 2 POl R)- methyl-
CDR3a comprises the amino acid sequenceyza'b'c'd e f g h', _
wiSRIPAmINS Bahyhie Reteast e gl sthexiihe OxAspisigialoct-6-i
is selected from glutamine, asparagine, or arginine; amino acid a' is
7 ko g

sehstid (Fefh AR R Gt LIAME! b S SWiRd: Lngipae!; Kringle 5;

selected from Eijgenylalanine tyrosine, aspartic acid)%aﬁgara ine, or

iséridSZiblaci et aminmabardaian bl PoPRRRAG aRd) (C29
A O8RS et SR Y 2 Co e ST -
y r?i%%?ﬁﬁﬁ?é‘é’é@?ﬁ%eanﬁ%eﬁ%ﬁﬁ%@ﬁﬂgﬁﬁ@éﬁ%@%@%MAP i
wnerel € Po, p , JNassociaton. wirn an aniino eayy.cnain, IS .
S
ST Dy SRR R A SR s ev v
oA SRR D AR B B Cora b,
R R e AR S i

b 5SS T ISPt O ONEOR. O FELRIPISED B

rom aspartic acid, glyci erine, valing, threohiné, or

SR ey g e SRS R AR S S poten-o-

oM a8 Ho DAY S LN R 6. o

oy S o SRR LR R e ohioro-o-

o SR R AT R,

B e A S T LR X e hyaro-2-ono-

a_sgﬁ-tf.ﬁc?&i-%;-yﬁdene)methyi]-2,4-dimethyi—1 i_-f-,pyrrole-B»carboxamide; 3-[(4-
bromo-2,6-difluorophenylymethoxy}-5-{{{{4-(1-

pyrrolidinyl)butyl]amino]carbonyl]amin0]~4—isothiazoiecarboxamide; N-(4-
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amino acid m is selected from serine or glycine; amino acid n is selected
wdrans,glyeine or serine, or is not present; amino acid o is seleqted /iemo0+/018936

glycine, threonine, aspartic acid, serine, isoleucine, or asparagine; amino

acid p is selected from threonine, isoleucine, or lysine; amino acid q is

selected from asparagine or tyrosine; amino acid r is selected from

tyrosine or histidine; amino acid s is selected from alanine or asparagine;

amiomacidfiisrsgieeted)-Gonetioring | aoptnitheipeoidinglinee thoxyd-4-

acid u is selected from lysine or serine; amino acid v is selected from

plagiitytelathien iradire{ 5,0/ Futthée tadnjiscaBid(ivisasbidetbafromagiinranmexo-

or lysine, and amino acid x is selected from glycine or serine; wherein

CER3tinctemplssé salpyaoin8, dckjcsebaerlc b3/ vilarepyt asterNgNhdimethyl-

m'n' o' p' q'r', wherein amino acid y is selected from glutamic acid,
qsppcirecadic] SSEiH 1 or-dlyuiteylethyha: prezeht meihplliie]) 2idhinaebtt-
from leucine, glutamic acid, aspartic acid, histidine, proline, or glycine, or

is pipepisengraoinmidid A [8-shleceed-ftSrilupmairn b typsyinbasyl]-6-[5-
leucine, or is not present; amino acid b' is selected from leucine,
agfjarauiethyisydiony histigitenipeisiethi-Byiianiint s azeliragane; 4-[(4-
amino acid c' is selected from arginine, serine, glutamic acid, tyrosine,
glytirtbybr FigeshemytiaativiloN inoeieberitla@myridryl-% glycine or

is not present; amino acid e' is selected from tryptophan or tyrosine, or is
napyisdiny damioo aphenyd]bepanitideid\otde girﬁrés@ﬁ%raﬁhﬁaﬂ)ﬁﬁ-aﬂethoxy'
is selected from serine or arginine, or is not present; amino acid h' is
sebHi3-(H-rmamhsingierepansl-Acinazelnaringi dMEewPRRsYHE. 7-

or is not present; amino acid j' is selected from tyrosine, glutamic acid, or
a.d.pts(ﬁeraempw@h@mrés@uhmmramw&%é(é@@a%mﬁmﬁ@ne,
phenylalanine, or aspartic acid, or is not present; aming acid I' is selected
fropyripiiiimg)mepayiiowd B-iatiopieras i RbBRYR: 2k B-hbSppsagat-o-

amino acid m'is selected from tyrosine, glycine, aspartic acid, Proline or .
seyiiehonydavtipedsEnyidies PRI Sl -Hepramemd)maihyl amino)-
tyrosine, or aspartic acid, or is not present; amino acid o' is selected from
led¥ife: (HYe -grehng: opigrediBydmethud predniiipigaeihybRpenyh)-3-
selected from methionine, phenylalanine, or tyrosine; amino acid (1

aspuFsbrRSaI AR Mld 1SR ISR O e, WHbgrmety-phenyll-2-
o PO EHBRIUTATEIAGH W Dol GBS ey 2-

molecule of claim 28, comprising a nucleoté'ge seqié%r_lég ielected from

SHEHPYRengnebyh ane) STRYHBNES ARS8 A HEst cell in culture
R R W e e T
e e A e 520 0\ 20 14 A -1
iy, 4 dntsbicd ol e o ke h norh sl (o
oG PR AN SRR 2Py Oy DSITG)-S-
pyridinecarboxamide; N-(3-((((2S)-1 -methyl-2-pyrrolidinyl)methyljoxy)-5-
(tri’f!uorom'ethyl)pheny!)-2-((4-pyridinylmethyt)amino)-s—pyridinecarboxamide;
2—((4-pyridinylmethys)amsno)-N-(s-((z-(1-pyn-oudiny!)etﬁy!)_oxy)-z;-

* (trifluoromethyf)phenyl)-3-pyridinecarboxamide; N-(3,3-dimethyl-2,3-dihydro-
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36. The composition of claim 35, wherein the specific binding agent is an
w@ntioghy187. A composition comprising a specific binding ageptofisl@aina 018936
20 and at least one agent selected from: a member of the geldanamycin
family of anisamycin antibiotics; an antagonist of Grb2 Src homology 2; a
Gabl modulator; dominant-negative Src; a von-Hippel-Landau inhibitor; a
non-steroidal anti- inflammatory drug (NSAID); a COX-2 inhibitor;
CédlEbiratdiM (gei8db4ibyridisrTaitiibrecor)y Sapyastutaashasanaite: N-(4-
growth factor (VEGF); a VEGF modulator; a fibroblast growth factor
(FerptatidarashdhEHidermairyreatrimeeet ey hbemgio?- 44
keratinocyte growth factor (KGF); a KGF-related molecule; a KGF
mpytikdinyraatbixmirea bpisidinasarbaxeyifsditbtot{ dtazetdioyeeathyl)oxy)-
Herceptin; Rituxan; Zevalin; Erbitux; epratuzumab; an antibody to OPGL;
arﬁhﬂfﬁﬁlﬂ@rfw,&ﬂydﬁ?mﬁtiﬁdﬂ%rw"iﬁE@FTTE%tBVHgﬂﬁPQ%%ntineoplastic
agent; an antimitotic agent; an antimetabolite; and an alkyl sulfonate. 38.
THey BeinpestisxamitainiN@-(dhetiatihevipeditc Bituar arthy liphenyh-2-((2-
- antibody. 175 39. Use of the composition of claim 35 in the manufacture of
a (feaidiafietoyianing canrefinas phiemmide UNd dihsiresinpotiBon 4-
of claim 36 in the manufacture of a medicament for treating cancer in a
_ pagdrahydrasise asitriieomibsidhldrdrael-SrviRmme trrerap@madsy2- (1 H-
medicament for treating cancer in a patient, 42. Use of the composition of
cldnd@irbtiviaminalbctare! onethdaasisii- 2oy iiRethrgyo:Rraiapromethyl-
patient. 43. Use of the composition of claim 35 in the manufacture ofa_
métieambRicesingaitaghidol@-dimetiamiageateiv)-Ssk dmethyl-2,3-dihydro-
composition of claim 36 in the manufacture of a medicament for treating a
soltttindsfrdlpalitHtings 1956 ol anainairieRifsrrifelam Wi indagol-6-
manufacture of a medicament for treating a solid tumor in a patient. 46, )
usdasping)driréemerldincRidmghowe mltilnarametBybrhenrdkeptinamide;
for treating a solid tumor in a patient. 176 47. Use of a specific bindin )
g GPERi 28 AR LAt AAETSr HH SRR Ol Ao ARG mino)-
in a patient, wherein said medicament is capable of being administered
withGRiBagtgee NHAABEIBY HeakRche S tHa NS BsegHInpHn-7-y)-2-(1H-
wherein the medicament is capable of bejng. admjnistered prior to the
aditsiAzekRof PP iRe) dHERBRHEYSRY 'ﬁe[ﬁf %ﬁf.gﬁf%ggllg’;‘rhe use of claim

RS SRRV O BT A T B B e el N-15-
lay , W in th i i ble of.bej dminy d .

cuEe U BB 0 B DR Py oM B g anel
R A UIR S S R K b o saressmice, an

' Wltlbmase inhibitors disclosed in U.S. Patent Nos. 6,258,812; 6,235,764,

6,630,500; 6,515,004, 6,713,485; 5,521,184; 5,770,599; 5,747,498;
5,990,141; U.S. Publication No. US20030105091; and Patent Cooperation
Treaty publication nos. W0O01/37820; WO01/32651; WO02/68406;
WO02/66470; W0O02/55501; W0O04/05279; WOO4/07481 ; WOO04/07458;

WQ04/09784; WO02/59110; W(95/45009; WO98/35958; WOO0/59509;
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radiation therapy. 52. The use of claim 51, wherein the medicament is

capable of being administered prior to the administration of t [atio
W(}ﬁé)‘%%(wlé% The use of claim 51, wherein the medicament is %%é%%&g?%m%s _

being administered concurrent with the administration of the radiation

therapy. 54. The use of claim 51, wherein the medicament is capable of

being administered subsequent to the administration of the radiation .

tha@pg/65828; Medtn! ticRaeearaoNiedorE f hepstactevrenihianiations

(HGF) in a sample, comprising contacting the sample with the specific

bindimgagsninob waratad bye cTdremettmchal glaipdde. wherein the

specific binding agent is an antibody. 177 57. Use of a specific binding

agent to in the manufagture of a medicament for inhihiting binding of

OF to Jeb%77a 5. e bt R ne i G D GG (o HaF
agent js an.anti ..The use of claim 57, whergin the specific bindin

B B e B o R e L e S R e et
NQ;. 25, 27, 29,.31. 33, 35, 37,39, 41..and 43. 60. The use of ¢laim 57,

WO S b Aot pebrp ek e KR B agent
seq e selected from SEQ ID NQ: 24, 26, 28, 30, 32, 34, 36, 38, 40,
e S ST S By el R iny Bere gl g onset of
sel ro O; and 165. 62. A polypeptide consisting, . .
oy e B et S S o BT £ Sy inaing

N ific bindi ent which js ¢apable of binding,. .

e el b A e A B B g o
1 i r anti binding domain which is capable of
bﬁ}%?rgg%%ggl?c?ngga&rﬁ?r%%%%'sequence selected from SEQ ID NO: 164

and 165. 65. Use of at least one polypeptide selected from SEQ ID NO:

164 andl@883h the mBrafaptar: errcaisdaliiEntiot sandhiinaited to, breast
antibody ca%able of binding hepatocyte growth factor (HGF) from an
aRfNERT660105RCR ICPORe SRS EarAFISPIG At Wastankeadiapdoieck
sequence selected from SEQ ID NO: 164 and 165 in the manufacture of
aSweamarerefsrrdermBaiITiEsR PlateatAspRians brafiaoneeorirarcinoma,
specific binding agents of claims 10-19 to hepatocyte growth factor
(HREksmMing g RHSENS: &- bBIsEpRRIcSYDAERNRg BRSNAY PIsemhino acid
sequence selected from SEQ ID NO: 164 and 165 in the manufacture of .
aRsathatemacraleteaang BltipleverRigmsinariy wratyceiduraiarcinoma,
polypeptides of claims 10-19 to hepatocyte growth factor (HGF). 68. Use

oP AIBBRAIERIR CYRTRRIFRN Gl RRHRAIN RIS BERRIBMR SangBbtsmall cell
from SEQ ID NO: 164 and 165 in the manufacture of a medicament for '
deKIE £aRGESr BYEMIRIRFERRBIRY BY P ERIHNGMAng R HAND tsikelte
growth factoS[gHGF). 69. Use of a polypeptide consisting of at least one
aAFSNRPIIERREY BlAEERI from SEQ ID NO: 164 and 165 in the

manufacture of a medicament for decreasing or preventing binding of a
specific [@ngilg agentitpdegratositBodiments, a specific binding agent to HGF

may be used alone or with at least one additional therapeutic agents for the
treatment of cancer. In certain embodiments, a specific binding agent to HGF
is used in conjunction with a therapeutically éﬂective amount of an additiﬁnal
therapeutic agent. Exemplary therapeutic agents that may be adminis;téred '

with a specific binding agent to HGF include, but are not limited to, a member
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growth factor (HGF). 179 WO 2005/017107 PCTIUS2004/018936 1/83
WEBQUENCE LISTING <110> AMGEN INC. ABGENIX, INC. BURGESHD 18936

TERESA L. COXON, ANGELA GREEN, LARRY L. ZHANG, KE <120>

SPECIFIC BINDING AGENTS TO HEPATOCYTE GROWTH FACTOR

<130> 6843.51-304 <140> <141> <150> US 60/488,681 <151>

2003-07-18, <160> 194 <170> Patentln Ver. 3.2. ¢c210
ot e SRR AT Sl R S au BIiES A B i PRk a c:

Artifi IS thetic HGF, 1.24. t % VK,

gt pertis zﬁa@z;o! %@%@a@@e&@s Qs P ene d g
cccaggttcc 60 cgaca tgca ac ccagtctcca jcttc t t i
Tiihe efi';lo % Hdel gagE"éht Eg?ﬁﬁﬁzﬁetﬁaaﬁfaewsm
g acagc aaacc a.aa ccc aa cc ?&gac ;S%?é ?gca ;:ca tttgca

a8t 5&8 t8c?ﬂ8 ydcd E’f}a‘aé 44"5e

e 2 A A
S AT A IR R VR S
ol At RHAL b DRHGE ORIy GhonitRlign ECF
e I 5 PO
R A

PCT[US2004/018936 2/83
[0185] In certain embodiments, a specific binding agent to HGF

is used with particular therapeutic agents to treat various cancers. In certain
embodiments, a specific binding agent to HGF is used with paﬁicular
therapeutic agenis to treat or prevent malaria. In certain embodiments, a

“specific binding agent to HGF is used wiih particular therapeutic agents to
treat or prevent proliferative diabetic retinopathy. In certain embodiments, in
view of the conditidn and the desired level of treatment, two, three, or more
agents may be administered. In certain embodiments, such agents may be
provided togéther by inclusion in the same formulation. In certain
embodiments, such agents and a specific:binding agent to HGF may be
provided together by inclusion in the same formulation. In certain
embodiments, such agents may be formulated separately and provided
together by inclusion in a treatment kit. In certain embodiments, such agents
and a specific binding agent to HGF may be formulated separately and

provided together by inclusion in a treatment kit. In certain embodiments,
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caaatgaaca gcctgagagc cgaggacacg gccgtgtatt actgtgcgag agatgagtat
w@GMs@raglggcet ggtacgtect ctttgactac tggggccagg gaaccctggtREabgiiet/ 018936

420 agt 423 <210> 3 <211> 399 <212> DNA <213> Atrtificial Sequence

<220> <223> Description of Artificial Sequence: Synthetic HGF 1.29.1

Light chain V region (Vk, 4-B3) <400> 3 atggtgttgc agacccaggt cttcatttct

tgttgctct tctctga t t 60 t tct 1
O HO A IBG e P SRS B LA T B ea v
tacagctcca ccaataagaa ciacttagcet 180 tggtatgaga.agaaa cglgé; ac ccta?t a
B N T S i T S el
tct : ttt 1 30 Il t { tgt .
B R A B YDA Da A e ertain
gaaatcaaa 399 <210>4 <211> 411 <212> DNA <213> Artificial ... .. .
sefnbrdimeptnihegenes 05astitd BrARIMALR RIS RN 5RaeHe binding
HGF 1.29.1 H inV i Vh, 3-33): hulgG2 C ion <400> 4
GRS T R PR A L ST e 18R 1n
t tgg t tct tg gt { t tcc 120.,.
R e R e B S A e danr shetinic
t t ttata tggtatqgat tgat tactat 240
e I R e S R e atorhiety 300
caaatgaaca gcctgagagc cgaggacacg gctgtgtatt actgtgcgag agaggactac

© 360 ggcgeyes]t ttyactastgeygincaggdiacrdydtuaiovgiongravides for
<210> 5 <211> 387 <212> DNA <213> Artificial Sequence <220> <223>
DesissiptiaraitidiiziaSedtiens eoBynibisir Hprdietintiga ageahty HGF
region (Vk, 1-A20) <400> 5 atggacatga gggtgcccgc tcagcetcetg ggactcctge

tgatsigahtcodtgatphaftacpaigaiycactrpighigativeaticrxtietcsethiizer,
ctgtatctgt cggagacaga 120 gtcaccatca cttgccgggce gagtcagggce attagcagtt

atttagotifigtamegearligd awmboragjigeanbgttcctaa getectgate tatgttgeat
ccactttgca atcaggggtc 240 WO 2005/017107 PCT/US2004/018936 3/83

cegtetcaoldeagioocas IgealiianpaRAgaIm R ciraarRbFRBRABRSILEYMor

cagcctgaag atgttgcaac ttattactgt caaaactata acagtgaccc gctcactttc 360 -
pharmaceutical compasitions comprising a specific binding agent to HGF and
a therapeutically effective amount of at least one additional therapeutic agent,

together with a pharmaceutically acceptable diluent, carrier, so!_ubiiizer,

emulsifier, preservative and/or adjuvant.

| [01 88] in certain embodiments, the present invention is directed
to therapies comprising a specific binding agent to HGF and at least one
serine protease inhibitor, and methods of treatment using such therapies. In

certain embodiments, a therapy comprises a specific binding agent to HGF

and a serine protease inhibitor and at least one additional molecule described

herein.
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ggcggcggga ccaaggtgga gatcaaa 387 <210> 6 <211> 417 <212> DNA

Wo2uE» Iificial Sequence <220> ¢223> Description of Artifici#iCT/US2004/618936
Sequence: Synthetic HGF 1.60.1 Heavy chain V region (Vh, HI-02)- |
hulgG2 C region <400> 6 atggactgga cctggaggat cctcttcttg gtggcagcag
ccacaggagc ccactcccag 60 gtgcagctgg tgcagtctgg ggctgaggtg

taciaiatal 36agtgen I SEHARAOT D GEnP RN RiE0 Catibagataoate
e s R A B e e
R e T e i, ety
<211> 387 <212> DNA <213> Artificial Sequence <220> <223>

DA SPaRfASISsequence: Synthetic HGF 1.61.3 Light chain V
region (Vk, 1-018/08) <400> 7 atggacatga gggtgcccgc tcagctcctg

gggctectgotgojctggct disagytgiccdibadmgiyca tspagiighinciagtatpmat to HGF
tcctcectgt ctgcatetgt aggagacaga 120 gtcaccatca cttgccaggce gagtcaggac

attpggasst aitidadttggtaiasyong f8rapaaticanpys tagrdtataaaiticctdatcertain
tacggtgcat ccgatttgga aacgggggtc 240 ccatcaaggt tcagtggaag tggatctggg

acaghititinciitgcaatxapeaiictiraiig cagrdtyablf-diatigydse usatasiti at least
caacagtatg ataatctccc gtacaatttt 360 ggccagggga ccaagctgga gatcaaa

38 & Bk Betlit lagdAtfor2di2 iniiiim e A e dentifi Eiad Sedpmnite rap@0tic agents
<223> Description of Artificial Sequence: Synthetic HGF 1.61.3 Heavy

chiainineegioaivh, ahd Inrhu G0 darinimelelks; Bultgemnohdoritegdatt
cctectgcetg gtggcagcte ccagatgggt cctetcccag 60 gtgcagctge aggagtcggg

ccepgioanigyetyay ontechcaifXet) ghatciricoargsadiet 2tHERsA0)
catcagcagt gatggttact actggagctg gatccgccag 180 cacccaggga

agghisitoys sgghttargdaleatctait kéam gd gikba ctitnger24@ivaed protein
2005/017107 PCT/US2004/018436 4/83 aacccgtccc tcaagagtcg

agtiaasatip 8B lARICH sgtelhaydacttaguettd B0 cigatigegliutmictgisasies
tgccgeggac acggecgtct attactgtge gagatcccac 360 cttcattact atgatagtag

tgdtatisedaoggbgotyetitgapativtgiyse svaerarosyefy Husats uiricantasules
tagt 444
include, but are not limited to, jnk, IKK, NF-kB, ZAP70, and Ick. Certain

exemplary therapeutic agents for inflammation are described, e.g., in C.A.
Dinarello and L.L. Moldawer Proinflammatory and Anti-inflammatory
Cytokines in Rheumatoid Arthritis: A Primer for Clinicians Third Edition (2001)

Amgen Inc. Thousand Oaks, CA.

[0191] In cenéin embodiments, pharmaceutical compositions will
include more than one different a specific binding agent to HGF. in cerain
embodiments, bhar_maceutical compositions will include more than one a
specific binding agent to HGF wherein the specific binding agents to HGF

bind more than one epitope.
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<210> 9 <211> 387 <212> DNA <213> Atrtificial Sequence <220> <223>
w®eEiptiosr of Artificial Sequence: Synthetic HGF 1.74.3 LightPER&IR2004/018936

region (Vk, 1-012/02) <400> 9 atggacatga gggtgcccgc tcagctectg

gggctcctgc tactctggct ccgaggtgee 60 agatgtgaca tccagatgac ccagtctcca

tcctcectgt ctgcatetgt aggagacaga 120 gtcaccatca cttgccgggc aagtcagagc

attaacag att aattg atcagcag 180 aacca atc
tatgttgeallidgtgca ada @%{3@% o g e ARG terials
acagatttca ctctcaccat ca tctg 300 ¢ attttgcaac ttact ct 1
R R e R e R

387 <210> 10 <211> 417 <212> DNA <213> Artificial Sequence <220>

<2808 %ription of Artificial Sequence: Synthetic HGF 1.74.3 Heavy
chain V region (Vh, VG1-02)- hulgG2 C region <400> 10 atggactgga

cctggaggaisragtictty glagsageingesnhodigagts ciaejobaan&ewigahgotgposition
tgcagtctgg ggctgaggtg aagaagcectg gggectcagt gaaggtctee 120 tgcaaggctt

ctggaipcastsitcéveggatartatatriatidgytyodifdaggouwict didihg gacaaggydng, for
ttgagtggat gggatggatc aaccctaaca gtggtggcac aaactatgca 240 cagaagtttc

agegsagle! tacpiigasmabyipcaisgbsinicdgubc agtutacatgrdody, odor, sterility,
gagctgagca ggctgagatc tgacgacacg gccgtgtatt actgtgcgag agaactggaa

36§ratiiogatart et ditstdgioogictyrggessaaizggpton cggrenctgticatatthe

417 <210> 11 <211> 387 <212> DNA <213> Atrtificial Sequence <220>
<223mRestontidn ot AdificalSetiments; SytahtaitoraRatios matgrals include,
chain V region (Vk, 1-A30) <400> 11 atggacatga gggtgcccgc tcagetcctg
ggboteatgtgdintggt excamingozdits utyigaciytbeyslyburinggeararagine,
tccteectgt ctgcatctgt aggagacaga 120 gtcaccatca cttgccggge aagtcaggge
attaggiaatg attipgipet gttraprabiaBo aviprridosis {sudyas ascorbic acid, sodium
PCT/US2004/018936 5/83 aaaccaggga aagcccctaa gcgcectgatc tatgiatgcat

ccagifigrarsatigydydogeccatdfiRigbuiteisdgoal Rybrisy bisaghanate, Tris-

ctctcacaat cagcagcectg 300 cagcctgaag attttgcaac ttattactgt ctacagcatg

atadGhazitatetsaphiespbetes) oy gieioeraanitatide) Jauiiag genipfgch as
12 <211> 432
mannitol or glycine); chelating agents (such as ethylenediamine tetraacetic

acid (EDTA)); complexing agents (such as caffeine, polyvinylpyrrolidone,
beta-cyclodextrin or hydroxypropyl-beta-cyclodextrin); fillers;
monosacchatides; disaccharides; and other carbohydrates {such as glucose,
mannose or dextrins); proteins (such as serum albumin, gelatin or
immunoglobulins); coloring, flavoring and diluting agents; emulsifying agents;
hydrophilic polymers (such as polyvinylpyrrolidone); low molecular weight
polypeptides; salt-forming counterions (such as sodium); preservatives (such
as benzalkonium chloride, benzoic acid, salicylic acid, thimerosal, phenethyl
alcohol, methylparaben, propylparaben, chlorhexidine, sorbic acid oF
hydrogen peroxide); solvents (such as glycerin, propyiene glycot or

polyethylene glycol); sugar alcohols (such as mannitol or sorbitol); suspending



<212> DNA <213> Artificial Sequence <220> <223> Description of
wantifisial’sequence: Synthetic HGF 1.75.1 Heavy chain V regibaTN§2004/018936
VG4-31)- hulgG2 C region <400> 12 atgaaacacc tgtggttctt cctcctgcetg
gtggcagctc ccagatgggt cctgtcccag 60 gtgcagctgc aggagtcggg cccaggactg
gtgaagcctt cacagaccct gtccctcacc 120 tgcactgtct ctggtggctc catcagcagt

ggtggttact actggagctg gatccgccag 180 cacccaggga agggcectgga )
gtggents)g tatertaats Araytjioa g eactsdsienas péiafé%@ﬁzd%g&nzﬁj%@!@‘

agttaccata tcagtagaca cgtctaagaa ccagttctcc 300 ctgaaggtga gctctgtgac

tgesteryRe WEgHestRg sttt e ya g Heplecl. Isuy spifiecth dd@ticga
ctactacggt atggacgtct ggggccaagg gaccacggtc 420 accgtctcta gt 432
<21OwaiBapie; Bpihin thopsiarel 1gempabissiebile sehanpmg agents
<223> Description of Artificial Sequence: Synthetic HGF 2.4.4 Light chain

V (egitnay/kuares) ensobtakinnisitycalassiag paaaigeiag alkali metal
ggatctctgg tgcctacggg 60 gacatcgtga tgacccagtc tccagactce ctggetgtgt
ctitglidesargeiaigbhasedion afd%sa@rg@gwagq%@%a@ﬁg@m{éﬁ%a&?bé&“VBW
acaataagaa ttacttagct 180 tggtatcagc a aaaccagg%_acagcgtcct aagttgctca ,
titaeloiglrsatitientsieraie YpiaergppRbacaacey itk atby@ake dgiragiaton s
ggacagattt cactctcacc 300 atcagcagcc tgcaggctga agatgtggca gtttattact.
gtddeetmasautieé Scwrrasgt§gde Fi‘é@géc%ga@e@&@éﬁaﬁgtg '8%&5@&53&5“‘"9
399 <210> 14 <211> 426 <212> DNA <213> Atrtificial Sequence <220>
<2Begrpas¥dpi8of Artificial Sequence: Synthetic HGF 2.4.4 Heavy

chain V region (Vh, VG 4-31)- hulgG2 C region <400> 14 atgaaacacc

tgtggttctt ggiefpcty gtoecagetirceagaigunieetigiscgaeciit hadiagetgment to HGF
aggagtcggg cccaggactg gtgaagcctt cacagaccct gtccctcacc 120 WO

20957 H0R &SedIR2R0HE1RI3AIKES tocahtgidiicieytendingaiehpbadginown
ggtgtttact actggagctg gatccgccag 180 cacccaggga agggcctgga gtggattggg

tagHaledt AtRofiagnactaceasaodd hapsasaisciniabtytpolggthpersmatycot,
tcagtagaca cgtctaagaa ccagttctcc 300 ctgaagctga gctctgtgac tgccgecggac

acgeeratot i culen yabagedcats300sadiggttaay dicab&tdppicttigatSerial No.
atctggggcc aagggacaat ggtcaccgtc 420 tctagt 426 c210> 15 <211> 384

09/428,082 and published PCT Application No. WO 99/25044, which are

hereby incorporated by reference for any purpose.

[0195] . In certain embodiments, the optimal pharmaceutical
composition will be deiefmined by one skilled in the art depending upon, for
example, the intended route of administration, delivery format and desired
dosage. See, for ekampie, Remington’'s Pharmaceutical Sciences, supré. In
certain embodiments, such compesitions may influence the physical state,

stability, rate of in vivo release and rate of in vivo clearance of the antibodies

of the invention.

[0196] In certain embodiments, the primary vehicle or carrier in a

pharmaceutical composition may be either aqueous or non-aqueous in nature,
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<212> DNA <213> Artificial Sequence <220> <223> Description of

waMbiigk@hfeguence: Synthetic HGF 2.12.1 Light chain V regiopdikis2004/018936
3-L2/L16) <400> 15 atggaagccc cagctcagct tctcttecte ctgcetactct ‘ :

ggctcccaga taccactgga 60 gaaatagtga tgacgcagtc tccagccacc ctgtctgtgt
ctccagggga aagagccacc 120 ctctcctgca gggecagtca gagtgttgac

agcaacttag cctggtaccg gcagaaacct 180 ggccaggctc ccaggctcct catctatggt .
gratccacrapggitactiginaccbagditoats, agticidevetagrggearrtier may be
tgggactgag ttcactctca ccatcagcag cctgcagtct 300 gaagattttg cagtttatta
ctgtabyday pjectiattpycdidoginalasditeygolBion caaylijaitdceemhipspiaal fiuid,
taaa 384 <210> 16 <211> 417 <212> DNA <213> Atrtificial Sequence
<2205sR2SuppEsvdptien withrieanSdgueteoSyndiclicdecRositpas for
Heavy chain V region (Vh4-59)- hulgG2 C region <400> 16 atgaaacacc
totgmitritecettadatipigtoaitencin aetpiggnketinecty oulrjdagitged saline or
aggagtcggg cccaggactg gtgaagcctt cggagaccct gtccctcacc 120 tgcactgtct
ctgglguroizatagthseasmadymjotgaaitc g syecoptan sehiplepadygastain
tggagtggat tgggtatgtc tattacagtg ggagcaccaa ttacaacccc 240 tccctcaaga
gtegabtchm eatatphiampericitet sepRasHiaNs eturjisag 3ol uttpraitalgout pH
tgaccgctgc ggacacggcc gtgtattact gtgcgagagggggatacgat 360 ttttggagtg
gtadHe S ctacigatrie tadigyalceodgthdetoiotagtiah may fesher inpiude

387 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificialch og gesieitaisoranbatitiie theredora. idAtceain 9rréegeimemsiA20)
<400> 17 atggacatga gggtgcccgc tcagctcctg gggctcctge tgetctggtt
ccecatppgsiieo vopiose arECiic biudingawenbis yihpgiikgut at
tccagatgac ccagtctcca tcctccctgt ctgcatctgt aggagacaga 120 gtcaccatca

ctigagigyeadtiiym dharagaatic 2araliy crpyBR RERgreddor storage by

aaaccaggga aagcccctaa gegectgatc tatgttgeat ccagtttgca aagtggggte 240,
ccambdngdbeaglanied s RIpRRaNIGH havipa e eeatadRearan b L sHGth
cagcctgaag attttgcaac ttattactgt ctacaacata atagttaccc gctcactttc 360

ggegtanabieBhakRling RogRisddientngtams Pheraprellior] Joepcasnpupra) in

<213> Artificial Sequence | y . .
the form of a lyophilized cake or an aqueous solution. Further, in certain

embodiments, a composition comprising a specific binding agent to HGF, with
or without at least one additional therapeutic agents, may be formulated as a

lyophilizate using appropriate excipients such as sucrose.

[0197] In certain embodiments; the pharmaceutical compositions
of the invention can be selected for parenteral defivery. In certain
embodiments, the compositions may be selected for inhalation or for delivery
through the digestive tract, such as orally. The preparation of such

pharmaceutically acceptable compositions is within the skill of the art.

[0198] In certain embodiments, the formulation components are
present in concentrations that are acceptable to the site of administration. In

certain embodiments, buffers are used to maintain the composition at
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<220> <223> Description of Artificial Sequence: Synthetic HGF 2.40.1

wd 8@ 7eehain V region (Vh, VG 4-31)- hulgG2 C region <40@x1/182004/018936
atgaaacacc tgtggttctt cctcectgcetg gtggcagcetc ccagatgggt cctgtcccag 60
gtgcagctgc aggagtcggg cccaggactg gtgaagcctt cacagaccct gtccctcacc 120
tgcactgtct ctggtggctc catcagcagt ggtggttact actggagctg gatccgtcag 180
cacccaggga agggcctgga gtggattggg aacatctatt acagtgggat cacctactac 240

agnosyitngicebpbbotey agiightytipteayridawicgiéyasiyain ecabtiaogasod from
ctgaagctga gttctgtgac tgccgeggac acggcecgtgt attactgtgc gagagatccc 360

ctitacgidmatasgdytt cgaccecctgg ggccagggaa ccctggtcac cgtctctagt 420
<210> 19 <211> 384 <212> DNA <213> Atrtificial Sequence <220>

<223> Desepition of Aol SeAusam SHSIAE 2FeRAl bifistration

chain V region (Vk, 3-L2/L16) <400> 19 atggaagccc cagctcagct tctcttccte

ctgctac , an=Talr MLRCPoaen-
o e Coccatica pagtgtade

aﬂ%%a‘g%ﬁ%%ﬂ@%% gaaa SEGERANSFERRNNS IS SaIgRIgSE cific
gcatctacca gggccactgg tatcccagcce 240 aggttcagtg gcagtgggtc

t%g%?@%%é%@t@ﬁ%ﬁ%pmm%ﬁt&% 1HEAGRILHE GREFRI: a
ctgtcagcag

ataataact ggcctccgat caccttcgge 360 caagggacac gactggagat

t 5 . A
Ly g WA e e o

H[%%Yé(nmil'\n SRHANL YR Y Casa iesz i vsien<g8kEiRObinding agent to

atgaaacacc tgtggttctt cctcctectg gtggcagctc ccagatgggt cctgtcccag 60 WO

2095017 407, PGIHYS2A04MI 8336 - 8 Gsigomes i a06agieagds formulated

cgcaggdactg ttgaagcctt cggagaccct gtccctcace 120 tgcgcetgtct atggtgggte
cticagract tactactoda OCIGRFCH KEREIF preac8d0upRRIBIBCIaBadiguaits, the

tggggaaatc aatcatagtg gaagcaccaa ctacaacccg 240 tccctcaaga

9‘@9&%‘?@9&%@&54&%%%%@aﬁaﬁ%%@@égmﬂma%mmm@g agent,
tgaccgccgce ggacacggct gtgtattact gtgcgagagg ggggtacgat 360 ttitggagtg

gtialta|ga GRS LIRNIECTRASEIARGES (I8 aRsEIIeGHaetid &4, s8lorsit siipounds

324 <212> DNA <213> Artificial Sequence <220> <223> Description of

ATicia SegURIsICKENI pblygIRtulieBRRi), beads or liposomes, that may
provide for the controlled or sustained release of the product which may then
be delivered via a depot injection. In certain embodiments, hyaluronic acid
may also be used, and may have the effect of promoting sustained duration in

the circulation. In certain embodiments, implantable drug delivery devices |

may be used to introduce the desired molecule.

[0200] In certain embodiments, @ pharmaceutical composition
may be formulated for inhalation. In certain’embodiments, a specific binding
agent to HGF, with or without at least one additional therapeutic agent, may
e formulated as a dry powder for inhalation. In centain embodiments, an
inhalation solution comprising a specific binding agent to HGF, with or without

ot least one additional therapeutic agent, may be formulated with a propeliant
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Constant Region <400> 21 cgaactgtgg ctgcaccatc tgtcttcatc ttcccgccat

wetetgageeygttgaaatct 60 ggaactgcect ctgttgtgtg cctgctgaat aagitetats2004/018936
ccagagaggc caaagtacag 120 tggaaggtgg ataacgccct ccaatcgggt
aactcccagg agagtgtcac agagcaggac 180 agcaaggaca gcacctacag
cctcagcagc accctgacgc tgagcaaagc agactacgag 240 aaacacaaag
tctacgcctg cgaagtcacc catcagggcc tgagctcgec cgtcacaaag 300
adotteaacadggdiagnytdntgariin smbodiz@rdiz] $elodens A2y imiebulized,
<213> Artificial Sequence <220> <223> Description of Atrtificial
Seglenrargathets Htnand dathevdstmittRdgo R €A0appligajiestigracca
agggcccatc ggtcttccec ctggcaccct cctccaagag cacctctggg 60 ggcacagegg

- cajbuttpedigiRaagvdictadrscibgaaudyyt aygintiveyyl o0chggamaling
gcgccectgac cageggcegtg cacaccttce cggctgtect acagtcctca 180 ggactctact

ceutndifiealgregtgtgacc gtgccctcca geagettggg cacccagacce 240 tacatctgca
acgtgaatca caagcccagc aacaccaagg tggacaagaa agttgagcecc 300

asalctgigaeggaactea ACRIGRCa BOLASRIAY SPACIAARETSIYNA0NGR S60

. ccgtcagt ttccc cccaaaacce aaggacaccc tcatgatctc ccggaccect 420

93gHrRERLIS g9AGHidRge RTARAIRG CEHIAREAAHAIRBARIY 48 %cific
tacgtggacg gcgtggaggt gcataatgcc aagacaaagce cgcgggagga gcagtacaac

5‘59n891‘§8§@r%8%@%%ﬂ}?89%%‘&& gi9eta5a55PIaaRINAE therapeutic

gaatggcaad 600 gagtacaagt gcaaggtctc caacaaagcc ctcccagccc

COUERGM APECalFIoR CR0ATATARIARA BRCARGF B AATERARAGIN or without

acacCc tgcceccatc ccgggatgag 720 ctgaccaaga accaggtcag

QIS5 188 A CAR RIS BICS LROFRACAIR S th RGO 9B Al RIS Ans

tggtcagccg gagaacaact acaagaccac gectcecegtg 840 Ctggactecg

acgagicel CligeielahfdcaRanks QrulepRsRe IReeAIes Weapsule ma% be

cagcagggga acgtcttctc atgctcecgtg atgcatgagg ctctgcacaa ccactacacg 96

CABAFAGITIEEIRE IRECANATR NG RIS 21388 WDt in the
2005/017107 PCT/US2004/018936 9/83 <212> DNA <213> Atrtificial

seghansRIsSRR radBriaseriiciabiiicialaxaniirandidelstemic

Human IgG2 Constant Region <400> 23 gcctccacca agggcccatc

0kerac fEIDROSGAIAREE20AA%: AANT EATIREIRRCARCAMAB8800HE 9aRISNal
cctggtcaag gactacttcc ccgaaccggt gacggtgtcg 120 tggaactcag gegctctgac

Caggea£akh(as aceilice §a8 THERRLRCABHIGIORSS QapeCIRcbiediegariht to

cgtggtgacc gtgccctcca gcaacttcgg cacccagacc 240 tacacctgca acgtagatca
CaggIc Ay GegagRRIG0NGAERAEPE ARTggEcE: IR arrAigEgIbodiments,
- tcgagtgecc accgtgceca geaccacctg tggcaggacc gtcagtettc 360
diluents, flavorings, low melting point waxes, vegetable oils, lubricants,
éuspending agents, tablet disintegrating agents, and binders may also be

employed.

[0202] in certain embodiments, a pharmaceutical composition
may involve an effective quantity of a spe’éific binding agent to HGF, with or
without at least one additional therapeutic agents, in a mixture with non-toxic

~ excipients which are suitable for the manufacture of tablets. in certain
embodiments, by dissolving the tablets in sterile water, or another appropriate

vehicle, solutions may be prepared in unit-dose form. In cerain
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ctcttccecee caaaacccaa ggacacccte atgatctcce ggaccectga ggtcacgtge 420

wOSgBIg0tay acgtgagcca cgaagaccce gaggtccagt tcaactggta cor@JACEARo4/018936
480 gtggaggtgc ataatgccaa gacaaagcca cgggaggagce agttcaacag

cacgttccgt 540 gtggtcagcg tcctcaccgt tgtgcaccag gactggctga acggcaagga
gtacaagtgc 600 aaggtctcca acaaaggcct cccagccccc atcgagaaaa

ccatctccaa aaccaaaggg 660 cagccccgag aaccacaggt gtacaccctg )
cendoadiTe ntiysydiabie gaciriantanciRgdes Sy totdatiastta, inert diluents,
ggtcaaaggc ttctacccca gecgacatcge cgtggagtgg 780 gagagcaatg

geecty esqerighapRiThe aigaeediup cRibitate ghhitacgan¥eo lygeruer
tcctctacag caagctcacc gtggacaaga gcaggtggca gcaggggaac 900 ]
ghelicitont plosgitgie; quaiRdn ot 2tsedsatidelnateiidgba YRlagRy SstaGHa; OF
tccctgtete cgggtaaatg a 981 <210> 24 <211> 129 <212> PRT <213>
ArtifistatiBgagenis sttvasPgs eudtipiRaiaeasigiens sekliaidalc.
Synthetic HGF 1.24.1 Light chain V region (VK, 1-L15) <400> 24 Met Asp

Met Afg%ﬂ{é‘b@lo Ala Gigyligd b QbFdrhatd ficaitibhfibditbrsoiP 86 eRtent to
Pro Gly Ser Arg Cys Asp lle GIn Met Thr GIn Ser Pro Ser Ser 20 25 30

Vt?\'o%%rs%ﬂe%eih\fﬁbﬁu A8 A R dgoheritesving Afseeric Bhdhdagents
Gin Gly lle Ser Ser Trp Leu Ala Trp Tyr Gin GIn Lys Pro Gly Lye 50 55 60

Alg RErA hithest bath et BinSluAlasSsd Sirsna e Sautea yah@d if0 75
80 Pro Ser Arg Phe Gly Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 85

90,23 JIgcserorebhdicH AR EN RemMBadNa ThrdBrali<asddimeits,
100 105 110 WO 2005/017107 PCT/US2004/018936 10/83 Ala Asn Gly

the da LEBSWH@&%@%@%‘@ﬁﬂ&@%\ﬁé@@sﬂ@in&ﬁ dPedbollats-delivery
<210> 25 <211> 141 <212> PRT <213> Artificial Sequence <220>

<ZeHnRessantianipbadifisiabfrsdcBre cRditstiniticpakittel stemmous
chain V region (Vh, H3-11)-hulgG2 C region <400> 25 Met Glu Phe Gly

Lo 284 I8 MebBhmjcuom, Atk diekasnwahio thosdddilsmiiineCys. See for

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Lys

- example, PCT Application No. PCT/US83/00829 which describes the
controlled release of porous polymeric microparticles for the delivery of

_ pharmaceutical compositions. In certain embodiments, sustained-release
preparations may include semipermeable polymer matrices in the form of
shaped articles, e.g. films, or microcapsules. Sustained release matrices may
include polyesters, hydrogels, polylactides (U.S; 3,773,919 and EP 058,481),
copolymers of L-glutamic acid and gamma ethyl-L-glutamate (Sidman et al,
Biopolymers, 22:547-556 (1983)), poly (2-hydroxyethyl-methacrylate) (Langer
et al., J. Biomed. Mater. Res., 15:167-277 (1981) and Langer, Chem. Tech.,
12:98-105 (1982)), ethylene vinyl acetate (Langer ef al., supra) or poly-D(-)-3-

hydroxybutyric acid (EP 133,988). In certain embodiments, sustained release

compositions may also include liposomes, which can be prepared by any of
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20 25 30 -Pro Gly Gly Ser Leu Arg Lein Ser Cys Ala Ala Ser Gly Phe Thr
wEbh@s38740745 Ser Asp Tyr Tyr Met Ser Trp lle Arg GIn Ala Pr@GIyuisgsn4/018936

Gly Leu 5055 60 Glu Trp Val Ser Tyr lle Ser Ser Ser Gly Ser Thr lle Tyr

Tyr Ala 65 70 75 80 Asp Ser Val Lys Gly Arg Phe Thr lle Ser Arg Asp Asn

Ala Lys Asn 85 90 95 Ser Leu Tyr Leu GIn Met Asn Ser Leu Arg Ala Glu

AspelirAlm¥odo0ndlbd MbeTyn T8y =Ala Bryp AsphGlualyrixeo. $éatl. Acad.

Giy Trp Tyr Val Leu Phe 115 120 125 Asp Tyr.Trp Gly GIn Gly Thr Leu

VakEhriyeh Se2:Ses3L 30986 046) <RrMmSB®mIB1EP 1833 ,8262mBREP 143,949,

<213> Artificial Sequence <220> <223> Description of Artificial

2005101 7RG TS 2608 BADE T So B Lt vive
AP RO ATy Le“@e“ e
G S AT AT LB R e e
scPa o eTiealh A ab% é?”}é?I‘ 5 ARG B0 e
1 P A AR OBL RN G
e e
Se%%%%?st %H%H%ﬁ% sto?dlin Eyophlhzed formorina solution. In certain
embodiments, parenteral compositions generally are placed into a container

having a sterile access port, for example, an intravenous solution bag or vial

having a stopper pierceable by a hypodermic injection needie.

[0205] In certain embedfments, once the pharmaceutical
composition has been formulated, it may be stored in éteriie vials as a
solution, suspension, gel, ému[s}on, solid, or as a dehydrated or lyophilized
powder. In certain embodiments, such formulations may be stored eitherin a
ready-to-use form or in a form (e.g., lyophilized) that is reconstituted prior to
administration.

[0206] in certéin ezﬁbod';ments, the present invention is directed
to kits for producing a single-dose administration unit. in certain
embodiments, the kits may each contain b_oth a first container having a dried

protein and a second container having an aqueous formulation. In certain
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Heavy chain V region (Vh, 3-33)- hulgG2 C region <400> 27 Met Glu Phe
whpdsaiiAen Trp Val Phe Leu Val Ala Leu Leu Arg Gly 15 10A(a/Gsn0Gy818936

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Vall Val Gin 20 25 Pro Gly Arg -

Ser Leu Arg Leu Ser Cys Ala Ala Ser Giy Phe Thr Phe 35 40 45 Ser Ser

Tyr Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu so 55 60 Glu

Trp Val Ala Val lle Trp Tyr Asp Gly Ser Asp Lys Tyr Tyr Ala 65 70 75 Asp

Semviodipsents Ard FEhisveRtirhsEtnegapngsswe pad spusaaobered

WO 2005/017107 PCT/US2004/018936 12/83 Thr Leu Tyr Lou Gin Met

AgreséiedaincArield Aspithsiages arcbluesylingesyamirclddamh

Arg Glu Asp Tyr Gly Glu Gly Phe Asp Tyr Trp Gly 115 120 125 Gin Gly

Thr Leu Yebdpr Val Sap3eihi0 dripotihntd8ind bitedfivks afdsant Bila

<213> Artificial Sequence <220> <223> Description of Artificial

S '%@%@ﬁ%@iﬁa@p&mmﬁ?@'@g&%&ﬂﬁ& O TG, with
2 uleu

Met Asp Met Arg Val Pro Ala Gin Le ly Lou Leu LeulisTrp 15

100#%%%&9%:%%%ﬁséﬂéﬁ@wmm?@ﬁtﬁ%r&%%é%@ 20
25 30 Leu Ser Val Ser Val Gly Asp Arg Val Thr lle Thr Cys Arg Ala Ser 35

4043y LA FRTBBERYT {RERANDIR, I JAIHE HHB E4STNR Ebhtdit and
50 55 Val Pro Lys Leu Leu lle Tyr Val Ala Ser Thr Leu Gin Ser Gly Val 65

70t BIfeSeMg Bfedsh i BRNHDaPRF e TR AHRB Jrapkat d¥sage
85 Ilé Ser Ser Leu Gin Pro Giu Asp Val Ala Thr Tyr Tyr Cys Gin Asn 100

105,10 3y 5r8Th 201 ASRBFEiAE Tk 1AM GG TOr LR ad Glyle
115 120 125 Lys <210> 29 <211> 139

depending, in part, upon the molecule delivered, the indication for which a
specific binding agent to HGF, with or without at least one additional
therapeutic agent, is being used, the route of administration, and the size
(body weight, body surface or organ size) and/or condition (the age and
general health) of the patient. In certain embodiments, the clinician may titer
the dosage and modify the route of administration to obtain the optimal
therapeutic effect. In certain embodiments, a typical dosage may range from
about 0.1 pg/kg to up to about 100 mg/kg or more, depending on the factors
mentioned above. In certain embodiments, the dosage may range from 0.1
ng/kg up to about 100 mg/kg; or 1 ug/kg up to about 100 mg/kg; 6r 5 pg/kg up

to about 100 mg/kg.

[0208] In certain embodiments, the frequency of dosing will take
into account the phamiacokinetic parameters of a specific binding agent to
HGF and/or any additional therapeutic agents in the formulation used. In

certain embodiments, a clinician will administer the composition untit a dosage
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<212> PRT <213> Artificial Sequence <220> <223> Description of
WA 'S8 uence: Synthetic HGF 1.60.1 Heavy chain V regidtCTVi§2004/018936

H1-02)- hulgG2 C region WO 2005/017107 PCT/US2004/018936 13/83

<400> 29 Met Asp Trp Thr Trp Arg lle Leu Phe Leu Val Ala Ala Ala Thr

Gly 1510 15 Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val

A r&Yi"qL ek T oalong e eipe
fé%f%%%“@oai%’“%"@%%f T Rog AT RSPl Argheo o
A S JERAE PHE AT, MO P %’é%ﬁ; BERTATER (i gesives
LB BB TR TR el potics o
MO e e o) E"ffra??[gf'ac%%'tss S48 gt AU dpace by
2{3%%‘9&%0’2@5%2 o e e Bl dis dhosdbieek <t
e e it B e R P A e e
Eﬁ%%%ﬁé P B R B wo

2005/017107 PCT/US2004/018936 14/83 lle Ser Ser Leu GIn Pro Glu
Asp lle ARZ8PITyr Tyrloeedain@mbodiments, the route of administration of the

pharmaceutical composition is in accord with known methods, e.qg. orally,
through injection by intravenous, intraperitoneal, intracerebral {intra-
parenchymal), intracerebroventricular, intramuscular, intra-ocular, intraanterial,
intraportal, or intralesional routes; by sustained release systems or by
implantation devices. In certain embodiments, the compositions 'may be
administered by bolus injection or continuously by infusion, or by implantation

device,

[0210] In certain embodiments, the composition may be
administered locally via implantation of a membrane, sponge or another
appropriate material onto which the desired molecule has been absorbed or
encapsulated. In certain embodiments, where an implantation device is used,
the devicé may be implanted into any suitable tissue or organ, and delivery of
the desired molecule may be via diffusion, timed~release bolus, or continuous

administration.
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100 105 110 Tyr Asp Asn Leu Pro Tyr Asn Phe Gly Gin Gly Thr Lys Leu -
WGERIGFIITI871 20 125 Lys <210> 31 <211> 148 <212> PRT <P{3AIS2004/018936
Artificial Sequence <220> <223> Description of Atrtificial Sequencer '
Synthetic HGF 1.61.3. Heavy chain V region (Vg, 4-31)- hulgG2 C region
<400> 31 Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg

Trp 15 5 | In IG Gin, Gl
val ys 9281 ero SRR AT G AR =
lle 354Q45S As Tyr T II A
o ?51@% 5 508@%@ Bt B ||£%?3yi%?‘?r9fse{"|°yr”r%fra§r ghlg HEF, witn
ThrT }’6&/ 07580 A nPro FBrLeu LLXECSerA g.Val Thr lle SerVaI

ng%egg E&h‘) rapettic agentyin er§er‘§9arf1?ﬁner in |
ﬁ%”%} Eﬁ&‘rs%glegr er (‘?l(ﬁ)ﬁf]f?‘fél p ngﬁﬁ/ %ﬁ@r é%er STy from the
ﬂ’%‘fag BB R I G s 8p o
A SEGEENE! mheﬁ.f?z%%&ﬂ%? A R e e
R VR R S

Gl ! i § 25 30 Leu Ser Ala Ser Val Gly Asp Arg Val Thr lle
Thgrac?ys"im % PSEF 5 40 45 Gin Ser lle Ass Ser Asp Leu Asn Trp Tyr

GIn Gin Lys Pro Gly Lys
[0212] In certain embodaments a specific binding agem to HGF

and/or any additional therapeutic agents can be delivered by :mplantsng
certain cells that have been genetically engineered, using methods such as
those described herein, to express and secrete the po!&peptides. in centain
embodiments, such cells may be animal or human cells, and may be
autologous, heterologous, or xenogeneic. In certain embodiments, the cells
may be immortalized. In certain embodiments, in order to décrease the
chance of an imrﬁuno!ogical response, the cells may be encapsulated to avoid
infiltration of surrounding iissues. In certain embodiments, the enqapsulation
materials are typically biocompatible, semi-permeable polymeric enclosures
or membranes that allow the release of the protein product(s) but prevent the
destruction of the cells .by the patient’s immune system or by other détrimental

factors from the surrounding tissues,

EXAMPLES
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50 55 60 Val Pro Lye Leu Leu lle Tyr Val Ala Ser Ser Leu GIn Asn Gly
WQabeB0019% 80 Pro Ser Arg Phe Ser Gly Ser Gly Ser Giy ThitASCBH®4/018936

Thr Leu Thr 85 90 95 lle Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr

Tyr Cys Gin Arg 100 105 110 Ser Tyr Ser Thr Pro Pro Thr Phe Gly Pro

Gly Thr Lye Val Asp lle 115 120 125 Lys <210> 33 <211> 139 <212>

PRT <213=> Artificial Seé]lieefoi‘e <220> <223> Desgription of Artificial
Sequence: thetic H UG & S VEsIBIIe experiments

VG1-02)-hulgG2. C reqj 400> 33 Met Asp, Trn Thr Trp Arg lle Leu Ph
PO R A S0 Pt 38 FATIE Ly e oS oy
GIn Ser Gly Ala Glu Val 0 25 30, Pro Giy Ala Ser Val Lys Val S
CHOBARMAT B cHI TP RS LR S P i Trp var
Arg Gin Ala Pro Gly GIn Gly Leu 50 55 60 Glu Trp Met Gly Trp lle Asn

Pro Asn Ser Gly Giy Thr Ass Tyr Al&@ampie5180 WO 2005/017107
PCT/US2004/018936 16/83 GIn Lys Phe GIn Gly Arg Val Thr Met Thr Arg

A%@eﬂgrﬁ%m f%gﬁgg p B b}l}%ﬁl Tyr Met Glu Leu Ser Arg Leu Arg
sémzmrﬁ'rma-vgmoarwngg Tyr Tyr Cys Ala Arg Glu Leu Glu
Leu-Arg Tyr Tyr Gly Met Asp Val 115 120 125 Trp Gly GIn Gly Thr Thr

Val Thr Vi824é1 Aetibegiesds HGtowes ised imp¥erol/inu igegAbgenix,
Artificial Sequence <220> <223> Description of Artificial Sequence:
SyTHPERNHGAN WHIEhiaEnFaREIRANTREIO8 (VT a0ABETUROOIo bl Eenss.
Met Arg Val Pro Ala Gin Leu Leu Gly LeuLeuleuleuTrp 151015 Phe
ProlCReApurs of LangMrust mider irairstr P, geeiserwere used to

produce antibodies to HGF and are summarized in Table 1. Gro&jp 1a
consisted of mice df the XenoMouse® strain XMG2, which produces fully
human IgGG2, antibodies. Group 1a mice were immunized with HGF. HGF
was prepared using standard recombinant techniques using the sequence in

Nakamura et al., Nature 342: 440-443 (1989).

[0215] Group 1b also consisted of mice of the XenoMouse® strain
XMG2, but Group 1b mice were immunized with HGF that had been
chemically conjugated to a T-cell epitope (TCE) having the sequence: Gin
Tyr lle Lys Ala Asn Ser Lys Phe lle Gly lle Thr Glu Leu Lys Lys Cys (SEQ ID
NO. 47). The TCE was conjugated to HGF by cross-linking through the C-
terminal cysteine of TCE to the N-terminus of HGF using Sulpho-SMCC
(Pierce, cat# 22322} and dithiothreiotol (Fisher Scientific). The resulting
conjugated TCE-HGF was separated from uncon}ugaﬁéd peptide using a

Centricon® column (Amicon).
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20 25 30 Leu Ser Ala Ser Val Gly Asp Arg Val Thr lle Thr Cys Arg Ala Ser

W()%O@Q)f"ﬁ(ﬁ'n Gly lle Arg Asn Asp Leu Gly Trp Phe GIn GIn Lys-Pros@ilys/018936
Lys 50 55 60 Ala Pro Lys Arg Leu lle Tyr Ala Ala Ser Ser Leu Gin Ser

Gly Val 65 70 75 80 Pro SerArg Phe SerGly Ser Gly Ser Gly Thr Glu Phe
Thr Leu Thr 85 90 95 lle Ser Ser Leu Gin Pro Gin Asp Phe Ala Thr Tyr

Tyr Cys Leu Gin 100 105 110 His Asp Ser Tyr Pro Leu Thr Phe Gly Gly
Gly Thr {yB16ptEu e tHRRRE2S mie<ai1Ds Xsnepavselsteain XMG1,
PRT <213> Artificial Sequence WO 2005/017107 PCT/US2004/018936

1743 hAemice Al Resciipligh tf ArtificidicSedbisnge 23yitketierd GRmunized
1.75.1 Heavy chain V region (Vh, VG4-31)-hulgG2 C region <400> 35

Mgk YR i kR diduPteRhed R uibstribed WabAda Ala Pro Arg Trp 15 10
15 Val Leu Ser GIn Val GIn Leu Gin Gin Ser Gly Pro Gly Len Val Lys 20

52 a0 s ERR EA H SEL S SR YA B Bt
SBE i R I R S RS RTE P e
e RS e e R g aoer
i ot oAl e 5o B Bl

<213> Artificial Seq%ence <220> <223> Description of Artificial

Sediierret Bieridedc GOk £SiamaidrathairSPRgilh UACYBS)2 through 7.

each mouse was injected with a total of 5 ug of antigen in the adjuvant alum
gel (aluminum phosphate gel adjuvant; Superfos Biosector a/s, distributed by -
E.M. Sargent Pulp and Chemical Co., Clifton NJ, cat # 1452-250). The final

injection contained a total of 10 pg of antigen per mouse and did not contain

an adjuvant.
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<400> 36 Met Val Leu GIn Thr GIn Val Phe lle Ser Leu Leu Leu Trp lle
w8eaenii/di 10715 Gly Ala Tyr Gly Asp lle Val Met Thr GIn Ser Pro@sgps3e04/018936

Lau Ala 20 25 30 Val Ser Leu Gly Glu Arg Ala Thr Ille Asn Cys Lys Ser

Ser GIn Ser 35 40 45 Val Leu Phe Ser Ser Asn Asn Lys Ass Tyr Leu Ala

Trp Tyr Gin GIn 50 55 60 WO 2005/017107 PCT/US2004/018936 18/83

Lys Pro Gly Gin Pro Pro Lys Leu Leu lle Tyr Trp Ala Ser Thr Arg 65 70 75

gal he Ser Gly Ser Gly Ser Gly Thr Asp 85

90 95 Phe Thr Leu Thr lle Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyr

1001057110 Tyr Cys Glredingd aPhe Ser b6 TE Thr Phe Ehotne

Gy Fh 115 120 125 TygnaeGin Tle Lys 13Rn3a0> 37 2115444 1

21 EF RIRE <2I3>Artifjqal Sequence <2200y <Z23> DEscriptigry g

rﬁrﬂﬁ@bﬁequence Synthetie HGF 244 GQWW—W@FVFCE

AY

R o [ 0 M oo

ﬂfjl_-ba‘h

i hrtet Val |E§Xﬂ| Lﬁfé x Gold
EIEJ%## \;gage)pGl &z?(ﬁjr éﬁ%i e y"i'/al . %lﬂ-\?f ouse in

11

1 g
- e LLLE) Yy L b UU JJ 6 et Ulu IIIJ e Ol
Sy AswéI'HP et 7o fg S0 Ley jj&@ég use in
re \al. Thela-Sar\L AL n Cln Dhao ij\

LILIL I DIJ T III \JUI L_y\) [vAVARVES iy save ] | | T1T TICT OO0 Lo
LAl fres Q@V\@ LA9A %’s‘?ﬁ'ﬁr Ala® ¥ Y val 1} ouse in
Cy A Asp - Arg “l“llénahlv A\ Aﬁ% 115120‘_ IIQEi
As‘bfﬁlé’ﬁ*?ﬁ ARGl BHWIEIOUTH} val BefOBE0N8E i35 1|4 HapTpRUse in
38 <211>128 Alum Gel Alum Gel Alum Gel
6th boost (day 20) | 5 ug/ mouse in 5 pg/ mouse in 5 ug/ mouse in
Alum Gel Alum Gel Alum Gel

Bleed (day 22)

7th boost (day 24) | 5 pug/ mouse in 5 g/ mouse in 5 pg/ mouse in

Alum Gel Alum Gel Alum Gel
8th boost (day 27) | 5 ug/ mouse in 5ug/ mouse in . 5 pg/ mouse in
D-PBS D-PBS D-PBS

[0218] Each mouse was bled two days after the sixth injection. Blood
samples from those bleeds were assayed by ELISA to determine the titer of
antibodies to HGF. In those ELISA assays, 96-well plates (Fisher Scientific
cat. # 12-565-136) were coated with HGF.in 0.1 M carbonate buffer (pH 9.6).
The blood samples were added and the piatés were incubatéd for two hours
at room temperature. After incubation, t};we plates were washed three times
with washing solution (0.05% Tween 20 in PBS) and 100 pl/well of secondary
antibody was added. The secondary antibbdy was goat anti~humén lgGFc
antibody con;‘ugatéd with horse radish peroxidase {Southem Biotech cat. #

9060-05). After incubation for 1 hour at room temperature, the plates were
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WO 2005/017107 PCT/US2004/018936 19/83 <212> PRT <213>

woAttidizial sequence <220> <223> Description of Artificial Sequernoes2004/018936
Synthetic HGF 2.12.1 Light chain V region (Vk, 3-L2/L16) <400> 38 Met
Glu Ala Pro Ala Gin Len Leu Phe Leu Leu Leu Leu Trp Leu Pro 151015
Asp Thr Thr Gly Glu lle Val Met Thr GIn Ser Pro Ala Thr Leu Ser 20 25 30
Val Ser Pro Gly Gin Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser 35 40
4vahAdmSar Asnillee!id TiBdevety Ginglye RionGBicHX AlatPCat50 TMSK-
55 60 Arg Lou Leu lle Tyr Gly Ala Ser Thr Arg Ala Thr Gly lle Pro Ala 65

7Q 7501 MgaBheittar. GlytSet Giyibercs) 0 i /AFEIRIT B beip Bullison
Ser 8590 95 Ser Leu Gin Ser Glu Asp Phe Ala Val Tyr Tyr Cys Gin GIn

Tyl £AQ:bA5a1 10 AR BocoRyonis HadBae Ghe GiatedywidreAehbash an
_ Glulle Lys 115 120 125 <210> 39 <211> 139 <212> PRT <213>

Artifipid peauaeseer a2 O vakaytResuipken of Artificial Sequence:
Synthetic HGF 2.12.1 Heavy chain V region (Vg, 4-59)- hulgG2 C region

<400> 3 Hig L Phe, Phe.L Val Ala Ala Pro.Ar

Trp 1.5 (00 VAL SPer i i ] DUt P SAF G oty Hige and

Val Lys 20.25 30 Prp Ser, Gin Th S Thr Cys Thr Val Ser Gi

ch e e R P S e e o v

Gly Lys Gly,Lep 50 55 60 W, 20ﬂ%/017107 PCTIUQ?- OOt 018936 20/83

AP TRSIE S, PRSP TSLINE TGS Fhp R 3, PR NTBR,SiauPg ¥ore

80 SerleylL Val.Thr |l | Asp Th i85

oG SEHIA A U by L A BB AP R AR IR T Aecla Tl were

io e#%zﬁé& g);l' X&&Xﬁ éh%i-%%ﬂym%'énT {c'%sé)agg?l\]l_ﬁpe%%ré;lg(g rga?# 491- |
01) and then passing the iymphoscytes through an LS" column (Miltenyi

Biotech cat. # 424-01),

[0220] Each of the three samples of B-cell enriched lymphocytes was
then fused with P3 myeloma cells using an electrocell fusion device
(Genetronic, Inc., Model ECM 2001) to create hybridomas. The three groups
of fused hybridoma lines were then plated in 86-well plates at a density of 1 x
10° input B-cell enriched lymphocytes per well in hybridoma media (for
components see Table 2) containing hypoxantinine-azaserine (Sigma). The

hybridoma lines were cultured for 14 days at 37°C, in 15% COx.

[0221] After 14 days, culture supernatants were assayed by ELISA to
detect the presence of human IgG antibodies to HGF using the same protocol
as was used to assay the blood samples, described above. Culture
supernatants that tested positive in that ELISA were tested for the presence of

human kappa chain in a second ELISA. In that second ELISA, the conditions



115120125 Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser 130 135 <210> - .
WARGBPI3ED9 <212> PRT <213> Artificial Sequence <220> R223352004/018936

Description of Artificial Sequence: Synthetic HGF 2.40.1 Light chain V

region (Vk, 1A20) <400> 40 Met Asp Met Arg Val Pro Ala GIn Leu Leu Gly

Leu LeuLeu Leu Trp 1510 15 Phe Pro Gly Ala Arg Cys Asp lle GIn Met

Thr GIn Ser Pro Ser Sefr, 20 25 30 Leu Ser Ala Ser Val Gly Asp Arg Val :

THY G TR By k. ek BXER Stilbansg s anpansipatly weas a

Tyr Gin Gin Lys Prq Gly Lys 50 55 60 Ala Pro Lys Arg Leu lle Tyr Val Ala

SeeSbAIHERASdRERARI U F01RSdt cerSarosipPTasiadihRmroxidase.

Gly Ser Gly Thr Glu Phe Thr Leu Thr 85 90 95 lle Ser Ser Leu GIn Pro

CRRESEIRA R 1SSF SRS AR b Bb6SosERySHRsivERPTgKPanded

Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu lle 115 120 125 Lys <210>

410 EIPHY3 P BBERTI Y e UlSdoRRICdde slings whishis

PRT <213> Artiéi_c{:gl Sequence, <220> <223> Description of Artificial .

SeRRIREE S hHADRIEFEATS £ | AR BRI HagbAA viones coresponding

4-31)-hulgG2 C region <400> 41 Met Lys His Leu Trp Phe Phe Leu Leu

LA PP ARG U 15 99519 SETeaTaRA S THOv e Tos b, and

Glu Ser Gly Pro Gly Leu Val Lys 20 25 30 Pro Ser Gin Thr Leu Ser Leu

Thr/GyLoiiS APERTROPANT Koriee HMEARUBS WekedRASR: Tyr Tyr Trp

Ser Trp lle Arg Gin His Pro Gly Lye 50 55 60 Gly Leu Glu Trp lle Gly Asn

lle Tyr TyjoS22BydledTdn Fys foa b SOIROROURSdHA S5l bruv&iel

Arg Val Thr Met Ser Val Asp Thr Ser Lys _
hybridoma lines were identified as producing antibodies to HGF. Limiting
dilution was used to isolate three to six clones from each line. The clones
were designated by hybridoma line number (e.g. 1.24) and clone number (e.g.
1.24.1}. No difference among the different clones of a paﬂicutar line have
been detected by the functional assays discussed in Examples 8 and 9.
Those isolated clones were each expanded in 50-100 ml of hybridoma media
and allowed to grow to exhaustion, (i.e., less than about 10% cell viability).
The concentratiqn ahd potency of the antibodies to HGF in the supematants
of those cultures were determined by ELISA and by in vitro functidnai testing,
as discussed in Examples 8 and 9. The ten hybridomas with the highesf titer

of Antibodies to HGF were identified. Those hybridomas were designated

1.24.1,1.20.1,1.60.1, 1.61.3, 1.74.3, 1.75.1, 2.4 4, 2.12.1, 2.40.1, and 3.10.1.
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85 90 95 Asn Gin Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr
wéBodap:19p 110 Val Tyr Tyr Cys Ala Arg Asp Pro Leu Tyr GiycAasTod4/018936

Gly Phe Asp 115 120 125 Pro Trp Gly Gin Gly Thr Leu Val Thr Val Ser

Ser 130 135 140 <210> 42 <211> 128 <212> PRT <213> Atrtificial

Sequence <220> <223> Description of Artificial Sequence: Synthetic

HGF 3.10.1 Light chaln V reglon (VK, 3-L2/L16) <400> 42 Met Glu Ala

Rlg GinUenpes ) Leu Leu Trp Leu Pro 151015 Asp
Thr Thr GIy Glu IIe VaI Met Thr Gin Ser Pro Ala Thr Leu Ser 20.25 30 Val

Ser Pro Giy € SET CN SRR PRl Jan Ser 354074
Val Ser Ser As m o“v" Na Pro—5055
60 WO 2005q ’ "‘Ljﬁﬂ& 00470 :ﬁ‘&‘g"" Arortceuteuivie

Gly Ala Ser Thf ‘" Al Hhr-Gly-He-Pro-A \, :u gens *'“ Ser-Gly
Ser Gly Ser T L‘Fé{ﬁf REYRr Leu T’H}? & ’8%%3@5§ Z%ﬁé

Ser Glu ASp '6" DAL Cys-Gla-Gha |_y| r-\ A 05-1+16-Ash
ﬁ?@&m‘ML e e Sima IGRIBa T e AST

Trp Pro Pro lje-Fht EEH-G 5-126-125

<210> 43 <2 11£°15§5>§gfé>95??f'@ A%R%%‘?@E%Zﬂ a8 <220>

<223> DeSCr rﬂmmgfa& ﬁf\lﬁl CAonlion

chain V regign (%’h“% &%ﬁ%tﬁ%\ﬁgalgi %9@%;%3?% HQP? I%H“

Trp Phe PhelLeu-Leul-ey-Vat-AlaAlad eptomvein)

Gln Val GIn lie wr%ﬂﬁm Gly-AlaGl EégﬂF indel Mannheim, 55&‘}3299972

Gin Thr Leu S&rMia(F#P W@‘A% Val Ty r%ﬁg'éif%%g pnéogg 40 45 Ser

Thr Tyr Tyr Tr @é‘?‘??beﬁ@ Arg GIn Pro |Pro Gly Lys Gly Leu 50 55 60
oy l(gz)xaIo':-lcetalte, gyruvate, yLys By

bovine insulin)

HSFM MEDIA
HSFM , Gibco, Cat # 12045-076
10% Ultra Low 1gG Gibco Cat# 16250-078

serum

2mmol/L L-glutamine JRH 200mM Cat# 59202

1% 100X non-essential | JRH 100X Cat# 58572

amino acids
1% 100X pen/strep Gemini Catit 400-109
INTEGRA MEDIA

HSFM Gibco, Cat # 12045-076

10% Ultra Low 1gG Gibco Cat# 16250-078

serum

2mmol/L L-glutamine JRH 200mM Cat# 59202

1% NEAA JRH 100X Cat# 58572

49/l glucose : JT Baker Cat # 1520-07
Example 2

Production of Antibodies from the Hybridomas

[0223] Antibodies were prepared from the ten hybridomas discussed in
Example 1 using one of two different systems: Integra flasks and sparged

spinners.
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Glu Trp lle Gly Glu lle Asn His Ser Gly Ser Thr Asn Tyr Asn Pro 65 70 75

w&Qodsan ke Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Aath@igr085/0158936
90 95 Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr

100 105 110 Tyr Cys Ala Arg Gly Gly Tyr Asp Phe Trp Ser Giy Tyr Tyr
Asp Tyr 115 120 125 Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser 130
135 <210> 44 <211> 107 <212> PRT <213> Artificial Sequence WO

ZQggggk.lgg@CT/U82004/018936 23/83 <220> <223> Description of

Artifictal"'Sequernce: Synthetic Human Kappa Constant Region <400> 44

Arg Thr Yok 243 dadhidhGeridtahi tiedls, P2 Anot . Set ASp1 Glu74.H, H075.1,
15 Gin Leu Lye Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe 20

25 FD.PynRdoeAQ. Gluvdte bystvabfanalely lgre Walid Iy Ada e ine0Giv of
35 40 45 Ser Gly Aen Ser Gin Glu Ser Val Thr Glu Gin Asp Ser Lys Asp

Se¢tSH/bim 60iallac &yT See [2eio SeeSer dbmpeoeriis) e/ Ben liys AldbAdpmas

Tyr Glu 65 70 75 80 Lye His Lye Val Tyr Ala Cys Glu Val Thr His Gin Gly

LeucBe nSearlyBeoddi9enPin Vel THE fpsiSetiRhewarn Kap&ibr@h 1Cyatdd@ flasks

105 <210> 45 <211> 330 <212> PRT <213> Artificial Sequence <220>

<ZhdediaVinpttenobi/lifitighds EUdE: GyhtbeinBuman 1gG1

Constant Region <400> 45 Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu

Ala Pro §epSeiys 1atédia iasiSer T bebenlilyeGlyskihAlasAdavidead Gly a

Cys Leu Val Lys Asp Tyr 20 25 30 Phe Pro Glu Pro Val Thr Val Ser Trp -

AsncSebGheAlad budTtih:8pbe3s, 40smaltighdativtic armt RiverGeccihdanbalr. A

Leu Gin Ser Ser Gly Leu Tyr Ser _ _
volume of 20-30 mi Hybridoma cells at a minimum cell density of 1x1 0° cells
per ml from each of the seven hybridoma lines were placed into the small
chamber of seven Integra flasks in Integra media (see Tabié 2 for
components of Integra media). Integra media alone (1L} was placed in the
large chambers of the Integra flasks. The membrane separating the two
chambers is permeable to small molecular weight nutrients but is
impermeable to hybridoma cells and to antibodies produced by those celis.
Thus, the hybridoma cells and the antibodies produced by those hybridoma
cells were retained in the small chamber.

[0228] After one week, media was removed from both chambers of
each of the seven Integra flasks and was replaced with fresh Integra media.
The collected media from the seven small chambers were separately
retained. After a second week of growth, the media from the small chambers
was again collected. The collected media from week 1 from each hybridoma

line was combined with the collected media from week 2 from the same

hybridoma line. The resulting seven collected media samples from the seven
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50 55 60 Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gin
wd BemiForS 80 Tyr lle Cys Asn Val Asn His Lys Pro Ser Asrp@irnigyso\mllg%g
Asp Lys 8590 95 WO 2005/017107 PCT/US2004/018936 24/83 Lys Val
Glu Pro'Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys 100 105 110
Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 115
120 125 Lys Pro Lys Asp Thr Leu Met lle Ser Arg Thr Pro Glu Val Thr
CyghtBRIRElings wary apvaliaspralseehisacidabirdSalinvigd gt
Phe Asn Trp 145 150 155 160 Tyr Val Asp Gly Val Glu Val His Asn Ala
Ly#00Rriys fnd g @uities sTQaTaidits Glargyitasedder2nmyr Arg
Val VaI Ser VaI Leu Thr Val Leu 180 185 190 His Gin Asp Trp Lev Asn
13 p EVSMal Ser Asn 195 200 205 Lys Ala Leu Pro
Ala Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly 210 215 220 Gin Pro Arg
© Glu Pro (&34 THyeg hybedPrabne Sl AlyAZpGluand 2 A2 Res @10
Leu Thr Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 245
25@pemPl Bewadp I Afasks GIR0 pIGIHSEM shediyrainVMresibeasn
. 260 265 270 Aen Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser
Pihyipiidorpas paoehed qubticiitselldensdy. thewaereprapsiseedig Trp75
GIn GIn Gly Asn 290 295 300 Val Phe Ser Cys Ser Val Met His Glu Ala
Linsks Abikendspyitan 308 Bybritiopezoraapbedsyécieat sl depsdyin the
Pro Gly Lys 325 330 <210> 46 <211> 326 <212> PRT <213> Artificial
Sehuénflaskeek pE3s arsiastiem tof KifftlkssegaeHasksanghdien to 500 ml.
Human IgG2 Constant Region WO 2005/017107 PCT/US2004/018936
257emrardtasks Anddeemie 1sseRmeidigaksy aYhan ths cellsieashsed

Cys SerArg 151015
sufficient cell density in the 1L spinner flasks, they were transferred to 3L

sparged spinner flasks (Bellco Biotechnology, cat # 1965-300, with sidearm
fitting, cat # 1965-30003).

[0228] The 3L sparged spinner flask is a glass vessel where cultures
are mixed with an impeller controlled by a magnetic platform. The spinner is
connected 1o gas line to provide 5% CO; and air.

Hybridoma 3.10.1

[0229] Two 3L sparged spinner ﬂ'ask_s were seeded with hybridoma
cells from hybridoma line 3.10.1 in HSFM media with the additions noted in
Table 3, which summarizes the growth conditions for those two sparged

flasks.
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Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 20 25
WREVPBHAT™D Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu HEF/S82086018936
40 45 Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser
50 55 60 Leu Ser Ser Val Val Thr Val Pro Ser Ser Asn Phe Gly Thr Gin
Thr 65 70 75 80 Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys
;l'" s.C A Val Glu Cys Pro Pro
A Pro-"Ser Val Phe Leu Phe

1o Dia 1154201425 _Thr l au-Mao Ilg Saoar Ara-Ther DPra,

Dy
o |\4 J_yo 1o I_yC I"'\OlJ T1To 1TZ201Zo—Thf=et-ivie

SHPOIERISCys Val Val Val Asp 130 135 140 Val >e$H1§’lﬁ’LTAc,p815’|"8“e’2

¢
GBeVdlnglaeimAshIED daltsvral)Asp Gly 145 150155 0606 Val Glu §als
HisF=d Aiboes deni LEORE0XR) Glu Glu Gin Phe Asn 16170 1¥5 Seq
Thnheoir i ¢as Saird eGNald e heYab\aid)is Gin Aspp¥sp 18D 1859,

1904uerd e GidREY s AsusBaOys dapa)Lye Val Ser Aep k@ éily LEWRol/L
1 @Q@&Qﬁqmg@@ﬂp@@ Lys Thr Ile Ser Lys Thir Lys {sly GIn'Pro Aeg
SIYEZALR) @Mggtfgg@g.‘y’ap}'yr Thr Leu Pro Pro ber Arg/s1u Glu Mgy,
W‘Iﬁfelé(gpfésm% éav#93 ?é@g)Gln Val Ser Leu Thf Cysy lggl_n Va Lysﬁg-«m
PBRNLESe I T BRikBretatgpYoranyma Val Glu Irp Ggpper ASTGlyga
W%WEH STk Ot WA By B0 265 270 THT|PTO B Vet TeU Agiy
>g@§ iﬁ{g Phe Teu Tyr Ser Lys 275 280 285 3£U ThiValAgD

PV Y j\;—n MV al-PDha - Sar. o) P00 20200\ IO

(\

L

II'JUIII\JIII\JIy ST vVvarrT 1M oOtTl1 \/yD U Z2JJ IYUU'VY )
2005/01 2 IUsS 004/018936 26/8 Val Met uAlalLe :
R P T A L S A wher
Gé)él_ e <210 1> 18 < 12>.PRT, <213> Artificial Sequence
BB Bt 200 A LT ety Ly AR e LR
qu?awesting consisted of centrifugation for 15 minutes at 7000rpm and
subsequent filtration of the resulting supernatant through a 0.22um filter.

Productivity was determined by measuring the amount of protein present in

the final harvested samples by protein A HPLC and is reported in Table 3.

Hyvbridoma 2.4.4

[0231] Five 3L sparged spinner flasks were seeded with hybridoma
cells from hybridoma line 2.4.4 in HSFM media with the additions noted in
Table 4, which summarizes the growih conditions for those five sparged

flasks.
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<400> 47 Gin Tyr lle Lys Ala Asn Ser Lys Phe lle Gly Ille Thr Glu Leu Lys

WO 5 HE14Ys Cys <210> 48 <211> 24 <212> DNA <213> ARfIBESF2004/018936
Sequence <220> <223> Description of Artificial Sequence: Synthetic
oligonucleotide <220> <221> modified base <222> (18)..(23) <223> a, t,
c or g <400> 48 ggccggatag gcctccannn nnnt 24 <210> 49 <211> 26

<212> DNA <213> Artificial. Sequence, <220> <223> Description of
Art " A 13 HA S FOMIRC) ﬂ ML IS ‘.’.. A rnn. 49 ggacactgac
a ﬂnar\fﬂao_ﬁnanfa 26 <210> 50 <211> 21 WO ’7005/01 71Q7 ; -
A&I90E608/018036 27/pSPIR PRAINAAIE| SRRISISeqRineers | Spinners
<22Bzding ersclimios pf Agificial Seqgemce: Synghedic ofigopugieotide .4
<A BAlpgagtcaggce tggaactgag g 1 <210> 51 <211> 48 <212> DNA
LABFERIicdoegence | <220 <223> Description of Artificial x X
Semesg@ynthetic oligonucleotide |<400> 51 acaacaaagg ttctagacca
CLRISEARAE RAGageiang CtictCtsds <410>592 <211> 34, <Z17> IIBA 5%
LSy tdinml18egoence | <220> <223> Descrigtion of Artificial
Sesr@nce: Synthetic oligopucleotide |{<400> 52
L glutamine (JRH cat# | 8mmol/l. | 2mmol/L. | 2mmol/L. | 8Bmmol/L | 4mmol/L
58202-500M)
P/S (Gemini cat# 400- 1% 1% 1% 1% 1%
109)
NEAA (JRH cat# 1% 1% 1% 1% 1%
58572-77P)
Peptone 1g/L 19/l 1g/l 1g/l 1ig/L
2M glucose 8a/L 2g/L. 2g/L 8g/L 4g/L.
Antifoam C 2mi/L 2mb/L 2mi/L emi/L 2mi/L
Productivity {ug/mi) 41 82 38 45 79
Culture duration 10 10 7 7 8

(days)

[0232] The cultures were grown for 7, 8, or 10 days as indicated in

Table 4, and harvested when cell viability was below 20%, as described

above,

Hybridoma 2.12.1

[0233] Six 3L sparged spinner flasks were seeded with hybridoma cells

from hybridoma line 2.12.1 in HSFM media with the additions noted in Table

5, which summarizes the growth conditions for those six sparged spinner

flasks.
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cttgtcgact caacactctc ccctgttgaa gctc 34 <210> 53 <211> 26 <212> DNA
WQ2BHATcial Sequence <220> <223> Description of ArtificlT/US2004/018936
Sequence: Synthetic oligonucleotide <400> 53 ggacactgac atggactgaa
ggagta 26 <210> 54 <211> 48 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: Synthetic oligonucleotide
<400> 54 ag cagaagct tcta accac catgaaacac ctgtggttct tcctcctc 48 WO

GFolyidoma iy

:<211> 32 <212>

P@éﬂo’ﬁs Art|f|C|a| S

O éﬁ@m <§2@m¢22§mmcn§me¢ AEfitiagr | Spinner

S mnnhr*lpr tide 2<400> 5% gtgg aqaftac 1z gagﬁcggt 6

daces 'g@t@%‘&éz <210> 5b%2111> P43 k2199 DNA 243> Wrtifiethl 0.4

9 U8/89h <2285 Deseri ption.-pf Arfnc:c:ﬂ! Sefy - Synthetic

i X X

o Zﬁ EAlin nliclectide sequence|<400> 56 tct;‘gacc iC

C "a%artbt"a tegtefcta te) \,;Lba taa3gogtee £ : o :ggts%,cc 5%

C gcacctctdg gggcacagceg gccgtgggct 120

g tcaa ggactacttc ,ccgaacc%g tgacggtgtc gtggajactca ggegeectga 180

CCAGFIEFIRETARACCTIC; CCORTICE tacggicdic aggacirtac acccicagga 240 4

gCeige R0 S@nesticCC pgaagrLigd geaticiagamelacatatighracoigatiti300 mmol/l

RAYOGEagntaanaccaag giggacqagacaagiigagee capatatigt gacaaaactc 1%

3po@aasntgecc accgtgecca geagctgaac tgetggggag accgtcadic ttectettee

4PRES GiBld aaticaaggacdbe ctqatgatet cgcgddeccd tgadgtcaca 1% 1%

td BBO t gag ccacgaagac cetgaggticalagiicaacty gtacgtggac

guBeRieaRg 540 tgcataatd@/baagackilhg degd§figadg 4 /L g/l

caa%QW%mmmm S0P Hkgtc nfr%&ﬂggg ~t@88e ca _Lgﬂﬁ—ggaa_ﬂgﬂ-‘
gy Aﬁ?é\?@iﬁr@fr caaggtct a&*ﬁﬂm«;%@_g . 2ml/L.

a BWFW‘"% ;aaa_gg%agr 0 ag&gesa 65

ctdm‘é‘é‘é’@a‘f“é’@é’&ﬁgatga gctgaccapg agccac gtcé‘780 i

C: uaa gg“ttctatc ‘,\,agcgaca CgCCnggag Lyugadagba 840

[0234] Cultures were grown for 7 or 11 days, as indicated in Table 5,

and were harvesied when the viability was below 20%, as described above.

Example 3

Cloning and Sequence Analysis of Antibody Héavv and Light Chains

A. Cloning of Light Chains

[0235]

Ten hybridomas (1.24.1, 1.29.1, 1.60.1, 1.61.3, 1.74.3,

1.75.1, 2.4.4, 2.12.1, 2.40.1, and 3.10.1) were identified as expressing

monoclonal antibodies to HGF, as discussed in Example 1. Total RNA was

isolated from each of those ten hybridomas using TRIzol® reagent (Invitrogen,

Carlsbad, CA). The 5'-ends of those ten total RNA preparations were

adapted for 5’ Rapid Amplification of cDNA Ends (RACE) using the

GeneRacer® Kit {Invitrogen). Those ten 5-modified RNA preparations were

then used in ten separate RACE reactions, each using a random primer with
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atgggcagcc ggagaacaac tacaagacca cgcectcccgt getggactcc gacggetect

w800o4aliegseta tagcaagcetc accgtggaca agagcaggtg gcagcaggyg@@ediabel 1936
960 catgctccgt gatgcatgag getctgcaca accactacac gcagaagagc cteteectgt -

1020 ctccgggtaa atgataagtc gac 1043 <210> 57 <211> 540 <212> DNA
<213> Gallus gallus <220> <221> CDS <222> (2)..(520) <400> 57 c ccc
acc atg gtg cac gca acc tcc ccg ctg ctg ctg ctg ctg ctg ctc 49 Pro Thr Met
Valiiisddasidn Saapes (Bu GO EGRATAGRO CACICATD IMEMIONT 3"
2005/017107 PCTIUS2004/018936 29/83 agc ctg get ctg gtg get ccc ggc

Ct¢SE QIO 248) 10 tpeneigB7icBerliEn Malbeuldal Ala Pro Gly Leu
Ser Ala Arg Lys Cys Ser Leu 20 25 30 act ggg aaa tgg acc aac gat ctg

ggc tee a'@i%g%acc at tggtﬁ Thr %cyuléy wePe the r Asn 'Ap‘ﬁ elz‘c? in sgparate

Ser Asn rlle Gly gtg aac agc aaa g gaa cacag

TR w%%éﬁ%éé%‘é@ SR e ied ke @* chain
Ct% cat gﬁ?e I%ae%%%%ﬂg%g I@&%As&g H%H@%?Wa@%&%rward

Hig T acc afc aac aag agg atc cag ccc acc ttt

et Rsﬁﬁfgre%‘% %@ Q,‘*{%‘qh%ié”ﬂéﬂr&‘?%r K*Ef'ﬂf@é GAG TA

) agag tcc acc act gfc ttc acg ggc
ca { 3 Phe Ser Glu Ser %J\ I
%@%@t@ﬁ@o 10y 10 TR bl %a@]gaéﬁr% RECEHTY
993;%9%% 2501580 MREREYLE RN ey s el g e
aa gaca ga gac gg daag SERCE
3 Val As ) IIe GIy Asp Asp Trp Lys Ala Thr Arg
Va‘?élr')}3 %egrf"srﬁ §!L>e 1@5&; h§ cgc ctg cgc aca cag aag gag cag
ctg cta gca ago ttg 481 lle Phe Thr Arg Leu Arg Thr GIn Lys Glu Gin Leu
Leu Ala S628&Y 145 150aebf e ten gooplifedbropa fgblcehpinseruences
cgg atc cag aca tgataagata 530 Leu Ala Ala Ala Arg Gly Arg GIn Gly Arg
llev@is TerlsspEretsioigategaiageparate pCR4-TOPO plasmids (Invitrogen).
The ten resulting plasmids, each containing one of the ten kappa light chain
sequences, were then separately amplified in bacteria and several clones of
each were sequenced. Those sequences were used to design PCR primers

to amplify the ten kappa light chain open reading frame sequences from the

cloned plasmids as follows.

[0238] The primer sets for each of the ten PCRs comprised a §'-
prirﬁer and a 3-primer. Each 5'-primer comprised a portion complementary to
the sequence of the amino terminus of the particular kappa light chain
sequence, an opfimized Kozak sequence, and one or more restrictioh sites.
For example, the sequence of the &'-primer used in the reaction with the

pltasmid ultimately derived from hybridoma 3.10.1 was:
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<210> 58 <211>540 <212> DNA <213> Gallus gallus <400> 58

wolcatsasy datcttatca tgtctggatc cggcecttgee ggectcgage ggecgemge/B662604/018936
aagcttgcta gcagctgctc cttctgtgtg cgcaggcgag tgaagatgtt gatgccgacc 120
ctggtagctt tccagtcatc accaatgtca ttaacacttg accgcagcag ccacatggtc 180
ttcaggacct ccttccegtt cctgtctatg aagcactgge ccgtgaagac agtggtggac 240
tctgaaaacticcaatiga t c a ggct.gggtcetctt gttgatggtg 300 :
tttgtarcc cgatgcf};%g%‘géa%ff:%ﬁg a%%%%ﬁté@%%c CCC AG

gtgtaggtgc ctgtgaattc acctttgctg ttcacagecc cgatggieat gttggagecec 420
agatcgttgg tccatttccc agtcagcgag cactttctgg cagagaggcc gggagccacc 480

WO 2005817 19¢TPCT/LSZ00482d886 130/83 agagccaggc tgagcagcag
ca%cagcagc_ agcggggagg ttgegtgeac catggtgggg 540 <210> 59 <211>
173heIpripRrT fep easiGuliie RORs ca0@y SR edtioMebMpltivehary to the
Thr Ser Pro Leu Leu Leu Leu Leu Leu Leu 151015 SerLeu Ala Leu

VaF et i Séitgepny eysetydiBe pasic @A 2kapPaTiyHBbhkis

Trp Thr Asn Asp Leu Gly Ser Aen Met Thr lle Gly Ala 35 40 45 Val Asn
SefJEBREGRERIENDRRS e mhin@lipT icoThn Ald\at J3tridio 5568, Alsr

Thr Ser Asn Glu lle Lys Glu Ser Pro Leu His Gly Thr GIn Asn 65 70 75 80
ThEXRMRIR e ARTeR v Rhe THiPheGlsethénThe Veh diam Withd &®iasmid
95 Lys Phe Ser Gin Ser Thr Thr Val Phe Thr Gly GIn Cys Phe lle Asp 100
104l @teldasnadjregs hridanad.00s TTwastet Trp Leu Leu Arg Ser

Ser 115120 125 Val Asn Asp lle Gly Asp Asp Trp Lys Ala Thr Arg Val

Gly lle Asn 130 135 140 lle Phe Thr Arg Leu Arg Thr Gin Lys Glu Gin Leu

Leu Ala Ser Leu 145 1S0 155 160 Leu Ala Ala Ala Arg Gly Arg GIn Giy

Arg lle GIR THriBsSEE- G54 03Bp 2581 CTE TLL2CPRIEEII SR Artificial
Sequéence <220> <%%31>I Descrjption of Artificial Sequence: Synthetic light
chain

¢ -37(SEQID NO: 52)

[0239] Separate primer sets were used in sép_arate F’C.R
reactions with the corresponding cloned plasmids to amplify the ten kappa
light chain coding region sequences. The ten amplification products from
those reactions were separately gel isolated and purified using a QlAquick®
Gel Extraction kit (Catalog No. 28704, Qiégen, Valencia, CA). Those purified
products were then each cut with the appropriate restriction en}:ymes to
obtain the kappa light chain .coding region sequences free from the plasmid.
For example, the purified product corresponding to hybridoma 3.10.1 was cut
with Xbal and Sal, the sites which were introduced by the primers during
PCR amplification of that cloned plasmid, as discussed above. The resulting

restriction digested kappa light chain coding region sequences were again
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variable region CDR peptide <400> 60 Arg Ala Ser GIn Gly lle Ser Ser Trp
WPe$IAI81 71 10 WO 2005/017107 PCT/US2004/018936 31/83P&€R/AB2064/018936

<211> 17 <212> PRT <213> Artificial Sequence <220> c223> ‘

Description of Artificial sequence: Synthetic light chain variable region

CDR peptide <400> 61 Lys Ser Ser GIn Ser lle Phe Tyr Ser Ser Thr Aen

Lys Asn Tyr Leu 1510 15 Ala<210>62 <211> 11 <212> PRT <213>

ArbfiEAIaelRRIdECRIod 2nd pasifisckEaiitha G ARHIEIPSaRfextaction kit

Synthetic light chain variable region CDR peptide <400> 62 Arg Ala Ser

Gl@@?ﬁ*ﬁ@%’é’r 38¢ P9r RORMY giaéem!asﬁ 63 <211> 11 <212> PRT

<213> Artificial Sequence <220> <223> Description of Artificial

Sequencggoithetic lightehatanvaniailel iegiviidRRiipestisls k89 itfht chain
GIn Ala Ser Gin Asp lle Ser Asn Tyr Lou Asn 1510 <210> 64 <211>11

<2dcgirEgichIedutiticies Sequanes 2303223k NarpitREHIME mammalian
Artificial Sequence: Synthetic light chain variable region CDR peptide WO

2095pdJ3i0n REtH SANORRABGIPOIIBR 360 Tt LdteAlN SepEIltS Happa
~lle Asa Ser Asp Lev Asn 1510

light chain expression vectors corresponding to the ten original hybridomas.
The ten kappa light chain expression vector inserts were then sequenced.
The pDSRa20 expression vector containing the kappa light chain coding
region u!ﬁmately derived from hybridoma 3.10.1 (pDSR020:3.10.1) was
confirmed to comprise 5473 base pairs including a 719 base pair PCR
fragment, which encoded the 235 amino acid residues (including the 20 amino
" acid kappa chain signal sequeﬁce) of the 3.10.1 kappa light chain. Tﬁat
expression vector comprised seven functional regions, as described in Table : '

6.

117



<210> 65 <211> 11 <212> PRT <213> Artificial Sequence <220> <223>
wdegeiptionyof Artificial Sequence: Synthetic light chain variabbeTagEeM04/618936

CDR peptide <400> 65 Arg Ala Ser GIn Gly lle Arg Asn Asp Leu Gly 15

10 <210> 66 <211> 17 <212> PRT <213> Artificial Sequence <220>

<223> Description of Artificial Sequence: Synthetic light chain variable

region CDR peptide <400> 66 Lys Ser Ser Gin Ser Val Leu the Sete Set

Asn Asn Lys Adiatrigr 6 ExpresspasVegiornSRe2Q:8.19.1 kappa>

PRasgid-BAsgricial Sequence <220> <223> Description of Atrtificial

Sefaén¥ergatihetic light chain variable region CDR peptide <400> 67

A
<]
P
S

rARESSr Gin
212> PRT <21
CT/US2004/01
bquence: Synth@iolighkchetessipmblerndgioXCI0R4)eptide <400> 68

Fer tanguipBan Aainisalion/nolyadergagsegsignal> from the
- Autificith B égadrmangy OiRfaBy0dlyeeFrotein hormone {a-FSH)
oS BAENS3I k220> 1983> DésdaptioAafArtfieml 11:6873-82;

A
<4

@8 Ser Gin
PIRD2PRT <21
tificial Sequer

Glyrileusegdisydiciolote Ghudiasd (DHEFR>BRigebe>ctintaining
Shd riificiay Sequenee use2 HER provsteiptitreoEDNA - coding
cEEpntbesic light cirein the DHFR transcription
termination/polyadenylation signals (Gasser et al, 1982, Proc.
Natl. Acad. Sci. U. S. A. 79:6522-6; Nunberg et al., 1980, Cell
19:355-64; Setzer et al, 1982, J. Biol. Chem. 257:5143-7,
McGrogan et al., 1985, J. Biol. Chem. 260:2307-14)

2031 to | pBR322 sequences containing the ampicillin resistance marker
3947 gene and the origin for replication of the plasmid in E. coli
‘ (Genbank Accession Number J01749)

3949 10 | An SV40 early promoter, enhancer and origin of replication

4292 (Takebe et al, 1988, Mol Cell Biol. 8:466-72, Genbank
Accession Number J02400)

4299 to | A translational enhancer element from the HTLV-1 LTR domain

4565 (Seiki et al., 1983, Proc. Natl. Acad. Sci. U. 8. A. 80'3618-22
Genbank Accession Number J02029) .

4574 to | An intron from the SV40 163, 19S5 splice donorfacceptor

4730 signals (Okayama and Berg, 1983. Mol. Cell Biol. 3:280-9,
Genbank Accession Number J02400)

4755 to | The 3.10.1 kappa light chain cDNA between the Xbal and Sall

5473 sites

B. Cloninq_ of the Heavy Chains

[0241]

The variable region of the heavy chains of the antibodies

to HGF from the ten hybridomas were cioned using the same methods as

those used for the light chains discussed above in Example 3A. Total RNA

{rom each of the ten hybridomas was isoiaied, 5-modifed for RACE, and used

to generate cDNA molecules as described above in Example 3A.

[0242]

Those ten cDNA molecules were amplified En_separate

PCR reactions as discussed for the light chains in Example 3A, except the
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variable region CDR peptide <400> 69 Arg Ala Ser Gin Ser Val Ser Ser
WAMBEUAM 1510 <210> 70 <211> 7 <212> PRT <213> Ari€igidls2004/018936

Sequence <220> <223> Description of Artificial Sequence: Synthetic light

chain variable region CDR peptide <400> 70 Glu Ala Ser Ser Leu GIn Ser

15 <210> 71 <211>7 <212> PRT <213> Atrtificial Sequence <220>

<223> Description of Artificial Sequence: S%/ﬁnthetic light chain variable

redfA SO PPESHIS <4188 #1\frd BA SATTREAY E/ShE BAGIfp=37¢SEQID
<211>7 <212> PRT <213> Artificial Sequence WO 2005/017107
PAYRI8300nRR 8881954143 hind i the LomMBIARERIRRY SeAHRRRg of the heavy

Sequence: Synthetic light chain variable region CDR peptide <400> 72
VA RINSEIRIA ERDISIR SIe {05WEd GUTE LYRE AGADE PRIALED 1 35

Artificial Sequence <220> <223> Description of Artificial Sequence: '
Syﬁm%eﬁﬁé"m%@m@fééidﬁ@bé%&faé D SEA RAEG GAG TA
Asp Leu Glu Thr 15 <210> 74 <211>7 <212>PRT

-3") (SEQ ID NO: 49).

[0243] Each of the ten amplified heavy chain variable region
sequences were separately ligated into separate pCR4-TOPQO plasmids. The
ten resulting plasmids, each containing one of the ten heavy chain variable
region sequences, were then separately amp!i{ied in bacteria and severéi
clones of each were sequenced as described above for the light chains in |
Example 3A. Those sequences wefe used to design PCR primers for
amplifying each of the heavy chain variable regions from the cloned plasmids

as foliows.

[0244] The primer sets for each of the ten PCRs were desigﬁed
using the same strategy as used for the light chains, disc’ussed above in
Exémple 3A. Each 5-primer comprised a portion compfementary_ to the
sequence of the amino terminus of the particular heavy chain variable region
sequencé, an optimized Kozak sequence, and one or more restric.tion. sites.
For example, the sequence of the 5’-primer used for amplifying the heavy

chain variable region ultimately derived from hybridoma 3.10.1 was:

5. AGC AGA AGC TTC TAG ACC ACC ATG AAR CAC CTQC TGEG
- TTC o
Xbal Kozak

TTC CTC CTC -3’ (SEQ ID NO: 54)
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<213> Artificial Sequence <220> <223> Description of Artificial-
Sequence: Synthetic light chain variable region CDR peptide <400> 74
Val Ala Ser Ser Leu GIn Asn 15 <210> 75 <211> 7 <212> PRT <213>

WO 2{}@,‘rﬁgflizﬁl.§equence <220> <223> Description of Artificial SERR064/018936
Synthetic light chain variable region CDR peptide <400> 75 Ala Ala Ser

Ser Leu GIn Ser 15 <210> 76 <211>7 <212> PRT <213> Artificial

Sequence <220> WO 2005/017107 PCT/US2004/018936 35/83 <223>
_Description of Artificial Sequence: Synthetic light chain variable region

CDR peptide <400> 76 Trp Ala Ser Thr'Arg Glu Ser 15 <210> 77 <211>

7 <212> PRT <213> Artificial Sequence <220> <223> Description of

Artifici@R38huence: Bynthatidmghl ehaachvafidhfetasyithidbrepwiirrd a

<400> 77 Gly Ala Ser Thr Arg Ala Thr 15 <210> 78 <211>7 <212>
pERINCade srfek B ée lbncarkoppbtennuHebtip renee ptiRcRaquence

Sequence: Synthetic light chain variable region CDR peptide <400> 78
ofihiesia dievBeheayGii®arvargble region sequence, including a termination
codon and a restriction site, For example the sequence of the 3-primer used
for amplifying the heavy chain variable region ultimately derived from

hybridoma 3.10.1 was:

5 -GTG GAG GCA CTA GAG ACG GTG ACC AGG GTT CC -3¢+
BsmBI- :

(SEQ ID NO: 55)

[02486]) Separate primer sets were used in separale PCR
reaclions with the corresponding cloned pfasmids 1o amplify the ten heavy
chain variable region sequences. The ten amplification préducts from those
reaclions were separately gel' isolated and purified using a QUIAquick Gel

| Extraction kit and cut with the appropriale restriction enzymes as .described
for the !ighi chains in Example 3A. The resulling restriction digested heaw |
chain variable region sequences were égain separately gel isolated and’

purified using a OUIAquick Gel Extraction kit as described in Example 3A.

[b247] Three of those ten purified réslricﬁon digested heavy
chain variéble region sequences, those ullimately derived from hybridoma
3.10.1, 1.24.1, and 2.4.4, were then separately ligated into mammaiiad

“expression vectos 'prR(QO:h!gGCH 1o create thiee heavy chain IgG1

expression vectors. The pDSRa20:higBCy expression vector is the same as
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<210> 79 <211> 7 <212> PRT <213> Artificial Sequence <220> <223>
woesstipttanrof Artificial Sequence: Synthetic light chain varial#e Tagiorn4/018936

CDR peptide <400> 79 Gly Ala Ser Thr Arg Ala Thr 15 <210> 80 <211>

9 <212> PRT <213> Artificial Sequence <220> <223> Description of

Artificial Sequence: Synthetic light chain WO 2005/017107

PCT/1JS2004/018936 36/83 variable region CDR peptide <400> 80 GIn

G AEA syaidRict R TR taxi®igsl €psiaot eniop prgpence.

<213> Artificial Sequence <220> <223> Description of Artificial

Setiue prs ByathbtyQightotpas sianalsietoe giosuCDR et ife k4007 81

GIn GIn Tyr Tyr Ser Thr Pro Trp Thr 15 <210> 82 <211>9 <212> PRT

<213> Atrtificial S_E nge 220> <223> Descriptir, of Artifici
Sequence: Synth %@%g?ﬂ &R e§§}%%|2‘?8%?5ﬁ%gﬁ%ﬁp‘#gg&jﬁﬁm 82
GIn Asn Tyr Asn Ser Asp Pro Leu Thr 15 <210> 83 <211>9 <212>

PRV as2dig-Badiicial Sequence <220> <223> Description of Artificial
Seguagnieiryerthetic light chain variable region CDR peptide

2 to 881 A transcription termination/polyadenylation signal from the
a-subunit of the bovine pituitary glycoprotein hormone (a-FSH)
(Goodwin, et al., 1983, Nucleic Acids Res. 11:6873-82,;
Genbank Accession Number X00004)

882 to A mouse dihydrofolate reductase (DHFR) minigene containing
2027 the endogenous mouse DHFR promoter, the cDNA coding
sequences, and the DHFR transcription |
termination/polyadenytation signals (Gasser et al, 1982, Proc.
Natl. Acad. Sci. U. S. A. 79:6522-6; Nunberg et al., 1980, Cell
19:355-64; Setzer et al., 1982, J. Biol. Chem. 257:5143-7;
McGrogan et al., 1985, J. Biol. Chem. 260:2307-14)

2031 to pBR322 sequences containing the ampicillin resistance marker
3947 gene and the origin for replication of the plasmid in E. coli
‘(Genbank Accession Number J01749)

3949 to An SV40 early promoter, enhancer and origin of replication
4292 (Takebe et al., 1988, Mol. Cell Biol. 8:466-72, Genbank
Accession Number J02400)

4299 to A translational enhancer element from the HTLV-1 LTR domain
4565 (Seiki et al., 1983, Proc. Natl. Acad. Sci. U. 5. A. 80:3618-22,
Genbank Accession Number J02029)

4574 to An intron from the SV40 168, 198 splice donor/facceptor signals
4730 (Okayama and Berg, 1983. Mol. Cell Biol. 3:280-9, Genbank -
' Accession Number J02400)

475510 | The pVhCh1 heavy chain cDNA between the Xbal and Sall sites.
5791 The sequences of which follows: '

Xbai BsmB!
TCTAGACCACCGCCATGGGTGAAAATTGAATCGTCTICTA
GTGCCTCCACCAAGGGCCCA TCGGTCTTICC
CCCTGGCACC CTCCTCCAAG
AGCACCTCTGGGGGCACAGC GGCCCTGGGCO
TGCCTGGTCA AGGACTACTT CCCCGAACCG
GTGACGGTGT CGTGGAACTC AGGCGCCCTG
ACCAGCGGCG TGCACACCTT CCCGGCTGTC
CTACAGTCCT CAGGACTCTA CTCCCTCAGC
AGCGTGGTGACCGTGCCCTC CAGCAGCTTG
GGCACCCAGA CCTACATCTG CAACGTGAATCACAAGCCCA
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<400> 83 Gin GIn Tyr Asp Asn Leu Pro Tyr Asn 15 <210> 84 <211>9
wo3darPRJ7<213> Artificial Sequence <220> <223> Descriptisomafis2604/018936

Artificial Sequence: Synthetic light chain variable region CDR peptide WO

2005/017107 PCT/US2004/018936 37/83 <400> 84 GIn Arg Ser Tyr Ser

Thr ProPro Thr 15 <210> 85 <211>9 <212> PRT <213> Artificial

sequence <220> <223> Description of Artificial Sequence: Synthetic light

chain variable

Le
<2

vatiable region

Th
<2
val
Th

15 <210>

iable region

BDAADREHAIE GACTESALD GRAGS FGAGE Tyr Pro

| Thr 15 <J10SRAAPCING EARCAPRACTICA QATIAECRGGACEGTGCCC
0> <223> DeAGIRAGCH AAA GIICRTGHEE GyRARESTHDAGEIN

CORTEHTAS EA0E 66 CHBAT R Ehe AP BOTEATGATC
SCCAGEHIC L1 0F RERICHACMITB RO GGI Ge

0> <223> D6 pEAEABIRBCELLEANS SHREB AGETIRIN

CARIEPHAACIGETACHTE A RECATRERAG Pro lle

1510 <2303 BBCATAAIGCTAATRCAARSAMMIHESéence

GAGCAGTACA ACAGCACGTA CCGTGTGGTC
AGCGTCCTCA CCGTCCTGCA CCAGGACTGG
CTGAATGGCA AGGAGTACAAGTGCAAGGTC TCCAACAAAG
CCCTCCCAGC CCCCATCGAG AAAACCATCTCCAAAGCCAA
AGGGCAGCCC CGAGAACCAC AGGTGTACAC
CCTGCCCCCA TCCCGGGATG AGCTGACCAA
GAACCAGGTC AGCCTGACCT GCCTGGTCAA
AGGCTTCTAT CCCAGCGACA TCGCCGTGGA
GTGGGAGAGC AATGGGCAGCCGGAGAACAA
CTACAAGACC ACGCCTCCCG TGCTGGACTC
CGACGGCTCC TTCTTCCTCT ATAGCAAGCT
CACCGTGGAC AAGAGCAGGT GGCAGCAGGG
GAACGTCTTC TCATGCTCCG TGATGCATGA
GGCTCTGCAC AACCACTACA CGCAGAAGAG
CCTCTCCCTG TCTCCGGGTA

Sall
AATGATAAGT CGAC (SEQ ID NQ: 56)

[0248] The heavy chain variable regions of the three igG1

expression vector inserts were sequenced. The pDSRe20:hlgGCy

expression vector containing the heavy chain variable region ultimately

derived from hybridoma 3.10.1 (pDSRe20:higGCH:3.10.1) is summarized in

Table 8.
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<220> <223> Description of Artificial Sequence: Synthetic light chain
woanakie vegiion CDR peptide WO 2005/017107 PCTIUS2004/@T89382.004/018936
38/83 <400> 88 Leu Gin His Asn Ser Tyr Pro Leu Thr 15 <210> 89
<211> 10 <212> PRT <213> Artificial sequence <220> <223>
Description of Artificial Sequence: Synthetic light chain variable region
CDR peptide <400> 89 GIn GIn Tyr Asn Asn Trp Pro Pro lle Thr 1510
<210> 90 <211>Fakig18> Prpression Nemias piegBers hgG 6318
Description of Artificial Sequence: Synthetic heavy chain variable region
- Ch¥apapddda&400> 90 Asp Tyr Tyr Met Sex 15 <210> 91 <211>5
<2 PrirPRIMERL3> Artificial Sequence <220> <223> Desgription of
Artificialt8dquen
<400> 91 Ser Ty
Attificial Sequen

S

nthetic heavy

0B ISy rthEiGCiTe VYN Ehalio nVRelNBIéeradiiipT Bignaé piid the

nEyivattiste o1 piddtag dlydopridn PRMege{s-FSH)

O s @P0in <208k, D28 8riplioriedt Aditisidl<SedUebRé3-82;

dBairbaseridisieeegonNE DR ee K0P 2005/017107

PCFRI32004/0]

2027

89 3603848BhydaOtin |82 Gigdotasgr(le-ksY hibigene containing
the endogenous mouse DHFR promoter, the cDNA coding
sequences, and the DHFR transcription
termination/polyadenylation signals {Gasser et al, 1982, Proc.
Natl. Acad. Sci. U. 8. A. 79:6522-6; Nunberg et al., 1980, Cell
19:355-64; Setzer et al, 1982, J. Biol. Chem. 257:5143-7;
McGrogan et al,, 1985, J. Biol. Chem. 260:2307-14)

2031 to pBR322 sequences coniaining the ampicillin resistance marker

3947 gene and the origin for replication of the plasmid in E. coli
{Genbank Accession Number J01749)

3949 to An SV40 early promoter, enhancer and origin of replication

4292 (Takebe et al., 1988, Mol. Cell Biol. 8:466-72, Genbank
Accession Number J02400) _

4299 to A transiational enhancer element from the HTLV-1 LTR domain

4565 (Seiki et al., 1983, Proc. Natl. Acad. Sci. U. 5. A. 80:3618-22,
Genbank Accession Number J02029)

457410 - | Anintron from the 8V40 168, 198 splice donor/acceptor

4730 signals (Okayama and Berg, 1983. Mol. Cell Biol. 3:280-9,
Genbank Accession Number J02400)

4755 to The 3.10.1 heavy chain IgG1 cDNA between the Xbal and Sal

6178 sites

[0249] Each of the ten purified heavy chain variable region

sequences were separately ligated into a pDSRe20 mammalian expression

vector along with sequences encoding the IgG2 constant region to create ten

1gG2 expression vectors. Each of the ten resulting igG2 expression vectors

(deéignated pDSRe20:higG2:hybirdoma #) comprised sequences encoding

the constant region of I[gG2 and one of the ten heavy chain variable region

sequences. The ten heavy chain variable region sequence inserts were

sequenced to

confirm that they comprised the same heavy chain variable
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<210> 93 <211> 7 <212> PRT <213> Artificial Sequence <220> <223>
WD @s8eFiptioA7of Artificial Sequence: Synthetic heavy chain varidi§ld /figggiesH/ 018936
CDR peptide <400> 93 Ser Asp Gly Tyr Tyr Trp Ser 15 <210> 94 <211>
5 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic heavy chain variable region CDR peptide

<400> 94 Glvy Tvr Tvr. lle His 1. 10>.95 <211> 7, <212> PRT <213> :
R S e s ferifE i e thogcl SEAETIoR e pORa-

> < escription o quence.

L R G T
R R B e

PCT/US2004/018936 40/83 <400> 96 Ser, Gay Val Tyr Tyr Trp Ser 15

<2 5P9THIB2 B0 PRIUDTRLZGH I

I
I%’é‘t’qgence <220> <223>

Description of Artificial Sequence: Synthetic heavy chain variable region

CDR peptide

Plasmid Base

Table 9. Expression Vector pDSRo20:1gG2:2.12.1

Pair Number:

210 881 A transcription termination/polyadenylation signal from the
a-subunit of the bovine pituitary glycoprotein hormone (o-FSH)
(Goodwin, et al., 1983, Nucleic Acids Res. 11:6873-82;
Genbank Accession Number X00004)

882 to A mouse dihydrofolate reductase (DHFR) minigene containing

2027 the endogenous mouse DHFR promoter, the cDNA coding
sequences, and the DHFR transcription
termination/polyadenylation signals (Gasser et al, 1982, Proc.
Natl, Acad. Sci. U. 8. A. 79:6522-6; Nunberg ef al., 1980, Cell
19:355-64; Setzer et al,, 1982, J. Biol. Chem. 257:5143-7;
McGrogan et al,, 1985, J. Biol, Chem. 260:2307-14)

2031 to pBR322 sequences containing the ampicillin resistance marker

3047 gene and the origin for replication of the plasmid in E. coli
{Genbank Accession Number J01749) '

3949 to An SV40 early promoter, enhancer and origin of replication

4292 (Takebe et al., 1988, Mol. Celf Biol, 8:466-72, Genbank
Accession Number J02400)

4289 to A translational enhancer element from the HTLV-1 LTR domain

4565 {Seiki et al., 1983, Proc. Natl. Acad. Sci, U. §. A. 80:3618-22,
Genbank Accession Number J02029) _

4574 to An intron from the SV40 165, 193 splice donor/acceptor

4730 signals (Ckayama and Berg, 1983. Mol Cell Biol. 3:280-9,
Genbank Accession Number J02400)

4755 to The 2.12.1 heavy chain IgG2 ¢cDNA between the Xbal and Sal

6166 sites L

[0250] The cDNA sequences for the kappa light chain variable

regions (SEQ ID NOs.: 1, 3, 5,7, 9, 11, 13, 15, 17, and 19), the kappa light

chain constant region (SEQ ID NO: 21), the heavy chain variable regions
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<400> 97 lle Tyr Tyr Trp Ser 15 <210> 98 <211>7 <212> PRT <213>
wa\tilisial Seguence <220> <223> Description of Artificial Sequemnges2004/018936

Synthetic heavy chain variable region CDR peptide <400> 98 Ser Gly Gly

Tyr Tyr Trp Ser 15 <210> 99 <211>5 <212> PRT <213> Attificial

Sequence <220> <223> Description of Artificial Sequence: Synthetic

heavy chain variable region CDR peptide <400> 99 Thr Tyr Tyr Trp Set 1

5 (SHEQIDMOR12>4 B, 8218 FR 1421351 Artifivie? Sequehite gf20and 1gG2

<223> Description of Artificial Sequence: Synthetic heavy chain variable

rebiemvg DRapeptitet ibDregosm (FEGY IPCNNSS20Gd 2) 3 e4dhigsin in Figure

<400> 100 Tyr lle Ser Ser Ser Gly Ser Thr lle Tyr Tyr Ala Asp Ser Val Lys

181015 Gly <210> 101 <211> 17 <212> PRT <213> Artificial

Sequence <220> <223> Description of Artificial Sequence: Synthetic

heavy chgip sygriable r?ﬂ@ﬁéﬁ%gﬁﬁf&'gé Guie 4 QR ler TidhT Yo 08P those

Gly Ser Asp Lys Tyr Tyr Ala Asp Ser Val Lys 1510 15 Gly <210> 102

<dB3RAGe 2R dere determined. The predicted polypeptide sequences for
the kappa light chain variable regions (SEQ ID NOs:. 24, 26, 28, 30, 32, 34,
36, 38, 40, and 42), the kappa light chain constant region (SEQ ID NO 44),
the heavy chain variable regions (SEQ. ED NQOs. 25, 27, 29, 31, 33, 35, 37, 39,
.41, and 43}, and the 1gG1 and 1gG2 heavy chain constant regions (SEQ ID

NOs: 45 and 46) are shown in Figure 4. -

[0252]. Based on the sequence data, the germline genes from

which each heavy chain or light chain variable region was derived was

| determined. The identity of the germline genes are indicated next to the
corresponding hybridoma fine in Figures 1, 2, 3 and 4. Further analysis of the
relatedness of the sequences (Figures 1B and 2B) led to the dendrograms
displayed in Figure 1A (kappa light chain variable regions) and Figure 2A
(heavy chain variable regions). |

Exélﬁpie 4

Transient Expression in 2937 Celis

[0253] In ten separate co-transfections, 293T cells were co-
transfected with a pDSRo20 expression vector comprising a kappa light chain
sequence described in.Example 3A (light chain vector) and a pDSRo20

expression vector comprising a heavy chain sequence described in Example
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<213> Artificial Sequence <220> <223> Description of Artificial

woequeneaybynthetic heavy chain variable region CDR peptidecs409504/018936
102 Trp lle Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gin Lys Phe Gin 15
1015 Gly <210> 103 <211> 16 <212> PRT <213> Atrtificial Sequence
<220> <223> Description of Artificial Sequence: Synthetic heavy chain

varjgble region CDR peptide <400> 103 Tyr lle Tyr Tyr Ser Gly Ser Thr

Tyrgé VroER Bsia)< iadhoss e sewcasbesyamsbaciions, 295 cells
PCT/US2004/018936 42/83 <210> 104 <211> 17 <212> PRT <213>
ArtfIES ERdRIRIgCIEsb i bokL b bghbabaiBraminERN daadrayy chain
Synthetic heav g&ai variable region CDR peptide <400> 104 Trp lle ,
et g ;}%’l&)’ﬁ‘%’fﬂ%w aldhsindpmasisqusaed imBigmple 1.
<210> 1%5 <21,,1>é_g <212> PRT <213> Artificial Sequence <220>
<22PReBLSalGH Breartrtan deqlien ol tag it Wimateslerivarhinem

region CDR ide, <400> 105 Tyr lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr
Sg'k‘" ‘ﬁ}gcgg? 5-%?15 Bk &% heavioelginyepton epapisialgGb12> PRT

<213> Artificial Sequence <220> <223> Description of Avrtificial
selplErtie) el naall hims wessh & e dishcobrrsdpatiens of the vectors

ultimately derived from the other nine hybridomas, the heavy chain comprising
1gG2 (pDSRo20:higG2:hybirdoma #) was used. The co-tranéfe_ctions were
performed using either Fugene 6 or X-TremeGene RO-1 559 {both from
Roche Molecular Biochemicals, Indianapolis, IN) following the inétructions

provided by the manufacturer.

[0254] Co-transfections were first conducted using adherent

293T cells in standard roller botties. The_ roller bottles were seeded with

- 4x107 to 5x107 celis per roller bottle in DMEM containing 5% Fetal Bovine
Serum (FBS){Hyclone, cat # SH 30070.03), 1X non-essential amino acids

- (Sigma, cat # M 7145), 1X penicillin/streptomycin (Sigma, éat # P7539
(10,000 U/ml penicillin/streptomycin)), and 1X sodium pyruvate (invitrogen,
Carlsbad, CA). When the cells reached 60-70% confluency, the heavy chain
vector and light chain vector ultimately derived from a particular hybridoma
were co-transfect:ad into the cells for 24 hours, after which the media was
changed to the same media I.acking serum. The serum-free media was
collected and replaced with fresh serum-free media two times, at 48 and 96

hours post-transfection, yielding a total volume of 1.25L of collected serum-

free media.
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<400> 106 Tyr Phe Tyr Tyr Ser Gly Asn Thr Tyr His Asn Pro Ser Leu Lys

Ser 151015 <210> 107 <211> 16 <212> PRT <213> Artificial

‘Sequence <220> <223> Description of Artificial Sequence: Synthetic

: heavy chain variable region CDR peptide WO 2005/01710 :

WO 200871982004/018036 43183 <400 107 Tyr Val Tyr Tyr Sezicéﬂ}@”é’r‘”l‘ﬁ‘rsm
Asn Tyr Asn Pro Ser Leu Lys Ser 1510 15 <210> 108 <211> 16 <212>
PRT <213> Atrtificial Sequence <220> <223> Description of Artificial
Sequence: Synthetic heavy chain variable region CDR peptide <400>

108 A40HESIyr Tyr StheQlyriledpm g FynAstsRcSaEs heerbye Sestddiusing
10 15 <210> 109 <211> 16 <212> PRT <213> Artificial Sequence

AP0 H223dBptalipieT afAtifichl GeaoadnInatestisd gy sRus sed
variable region CDR peptide <400> 109 Glu lle Asn His Ser Gly Ser Thr
#AmovEyinsking sefen | dheyscBey dhaiblviscte?d il RREAZIAY celdi

PRT <213> Artificial Sequence <220> <223> Description of Atrtificial
SepepoadBigtbetiphtiaviachaibridariablecegios-CRIR RNEAa[6A02 cells in a
110 Asp Glu Tyr Asn Ser Gly Trp Tyr Val Leu Phe Asp Tyr 15 10 <210>

d it Vbudne 21 280PRIL. <ThaA drifteied e oz re incubated for 7 days,

- after which the serum-free conditioned medium was collected.

Example §

Antibody Expression and Cloning of CHO Cells

[0256] Chinese hamster ovary cells deficient in DHFR {CHOd)
were used to generate stable expression of recoh"abinant ant_ibodies to HGF.
In ten separaté co-transfections, CHOd cells were co-transfedted with both
the heavy chain vector and the light chain veclor u!iimaleiy-deri\fed from one
of the hybridomas discussed in Example 1, as discussed in Example 4. The

co-transfections were achieved us'ing a standard calcium phosphate method.

[0257] \ | Transfec}ed cells from each of the ten co-transfections
- were sepéraiely grown in selection media containing higﬁ glucose DMEM
lacking hypoxanihine-thymidine-(Gibco!BRL, Carlsbad, CA Cat # 11965) with
5% dialyzed fetal bovine ser&m. Such ﬁedia lacking hypoxanthine-thymidine
selects for growth of cells expressing the recombinant DHFR enzymé. Media
trom each of the grown transfectants was screened usin.g standard ‘EI;J‘SA

assays to detect the presence of the human antibodies.
Example 6 .

Expression of Antibodies 10 HGF in CHOd" Clones
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<220> <223> Description of Artificial Sequence: Synthetic heavy chain

variable region CDR peptide WO 2005/017107 PCTTS2004/015936¢

44/83 <400> 111 Glu Asp Tyr Gly Glu Gly Phe Asp Tyr 15 <210> 112 .
WO 2045013197 <212> PRT <213> Artificial Sequence <220> <2Pg3/US2004/018936

Description of Artificial Sequence: Synthetic heavy chain variable region

CDR peptide <400> 112 Glu Leu Glu Leu Arg Tyr Tyr Gly Met Asp Val 1 .

510 <210> 113 <211> 19 <212> PRT <213> Atrtificial Sequence <220>

ociorl GO hoptide A0S 115 Shl G &b N Sy eh S Hlpoa

. r Tyr, Tyr Gly Gly Ala 1 510 15 Phe Asp lle <210> 114 <211> 11
1o Wt HE AR SR, cerb ISR e BREERPRENRSE of the ten
Artificial Sequence: Synthetic heavy chain variable region CDR peptide
ajRieh 34! I’ﬂdl’_%?f@)l(d 0 AFECTSP RIS MR INRIP WIS focdiggoThe
115 <211> 15 <212> PRT <213> Artjficial Sequence <220> <223>
R SHEH Br LT EC S GHFETE CORRPCREI ST iHEdeGion Cat #

~ CDR egtide WO 2005/QJh7197 PCT/U 2%04/018936 45/83 <400> 115 ,
11965?, upplemented with 5% dialyzed FES, non-essential amino acids and

L-glutamine (Life Technologies, Carlsbad, CA). The cells were grown at 37°C

under 5% CO2.

[0258] When the CHOd clones reached the s_ix-well stage of
growth, 10 nM methotrexate was added to the growth media to a'n"np!ify |
expression of the antibodies. Aﬁer the cells became confluent, they wefe
moved 1o 100 mm dishes. The methotrexate concentration was 'stepped up
from 10 nM to 20 nM, to 50 nM, to 100 nM, 10 250 nm, fo 500 nM, to 1 puM, to
2 uM, to 4 pM, and finally 10 10 pM. The cells were kept at each

“concentration for a minimum of one week and until they had sufficiently

adapted to a given concentration of methotrexate, as determined visually.

[0260] Conditioned media from each of the clones was assayed
at each methotiexate concentration 1o determine the expression fevel of éach
antibody tro HGF. The media Was assayed by standard ELISA and time-
resolved fluorescence (TRF) sandw.ich aséays to semi-quantitatively measure

binding of the antibodies 1o HGF to human HGF-coated plates.

[0261] Methotreaxzte amplified clones with the highest antibody
expression levels were adapted 1o grow in serum free produciion medium as

follows. Clones were trypsinized fiom the culture vessel, centrifuged and
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Asp Pro Leu Trp Phe Gly Glu Phe Asp Tyr Tyr Gly Met Asp Val 15 10 15
WQZ29ep0119211> 13 <212> PRT <213> Artificial Sequence £ZABES2004/018936

<223> Description of Artificial Sequence: Synthetic heavy chain variable -

region CDR peptide <400> 116 Asp Arg Ser Gly Tyr Asp His Pro Asp Ala

Phe Asp lle 1510 <210> 117 <211> 12 <212> PRT <213> Artificial

Sequence <22 3>, of Artifici ce: Synthetic

> < Descripti Sequer; _
heavy CIain Variabi rgéigﬁssé:g%l’gfg%%djéﬁg @fli%%é;k}rﬁﬁ AHRssBkml in a
T ly Tyr Ph T, 510 <210>118 <211> 11 <212> PRT
2Pl bR sk O AP Bl aiarm room at
ToAC BRI 050 R TOR El) brs ACH b e 3t dasen thesels were
<211> 12 <212> PRT <213> Artificial Sequence <220> <223> )
DeSAHORSN A HLMS AR SSRIRETE WA i Eharr VAT SR peesietion
CDR peptide WO 2005/017107 PCT1US2004/018936 46/83 <400> 119
G|yf6§§¥W~Ag\éeéhé%%Hﬁ% RFegHetip s fiim s ddad sppreximately ten

<211> 27f9 <212> PRT <2{LB> Homo sapiens <400> 120
times for each of the cultures to complete this adaptation phase.

Example 7

Antibody Purificaticn from Recombinant Cell Conditioned Media

[0262]. IMedia was collected from the hybridomas described in
Example l1,' from the transient expression 293 T cells deécribed in Example 4,
from the stable transfectants described_ irj Exampie 5, and from the
methotrexate amplified clones describe.d'i.rf Example 6. Media from each of
those sources was scparately concentrated: about 10-fold using a YM30 spiral
wound cartridge (Miiipore, Bedford, MA Caf #510Y30) fo!l'owing'instruct.i'dns
provided by the manufacturer. The concentration of antibody pr_esént in each
concentrated media sample was estimated by High Performancé Liquid

Chromatography '(HPLC).

{0263] Antibodies were purified from the concentrated media
samples by affinity resin purification using recombinant Protein A Sepharose
(rProA) (Amersham, Piscataway, NJ, Cat # 71?—1279—03).. The rProA was first
washed four times with phosphate buﬁered saline (PBS). Following the last
wash, a s!ufry of washed rProA in PBS was made by mixing an e(ﬁ;uai volume

of rProA and PBS. That rProA slurry was added to each concentrated media
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Pro Trp Cys Tyr Thr Gly Asn Pro Leu lle Pro Trp Asp Tyr Cys Pro 15 10
wd2olgd@eroArg Cys Glu Gly Asp Thr Thr Pro Thr lle Val Asn LetcASE204/018936

25 30 His Pro Val lle Ser Cys Ala Lys Thr Lys GIn Leu Arg Val Val Asn

3540 45 Gly lle Pro Thr Arg Thr Asn lle Gly Trp Met ValSer Leu Arg Tyr

50 55 60 Arg Asn Lys His lle Cys Gly Gly Ser Leu lletys Glu Ser Trp Val

65 70 75 80 Leu Thr Ala Arg Gin Cys Phe Pro Ser Arg Asp Leu Lys Asp :

TysaoNp@sioanos s ntpf aapeximataly Asp sfaRAGRmyd @lpadpBhg of

Lye Cys 100 105 110 Lys Gin Val Leu Asn Val Ser Gin Leu Val Tyr Gly

Prar@hoGyistre t&dR0sepTplasputawntalssatmailys celPAdd AfgrBrdor any

Ala Val Leu Asp Asp Phe 130 135 140 Val Ser Thr lle Asp Leu Pro Asn

TymeHi& yafpidle Pie Bhultysy lEE0INS5H d60pHy SerCys Seat¥dldhgrnight

Gly Trp Gly Tyr Thr Gly Leu lle Asn Tyr 165 170 175 Asp Gly Leu Leu

Argt\VialATetHisHzstn §yr TiesMiet @ity AamyGlarhpesl R0 rk8tha@énsifoge v pellet
His His Arg Gly Lys Val Thr Leu Asn Glu Ser Glu lle 195 200 205 Cys

Al hPNAGTHey B [se i Ser 1l Cun @ik uABB IR BIOEHE e
Gly Gly Pro Lau Val Cys Glu GIn His Lys Met Arg Met Val Leu Gly 225

2303 348, We2000/0 baliets Riefd Eo004e8830 s gériaMah e y/all PBS
Pro Gly Arg Gly Cys Ala lle Pro Asn Arg Pro Gly lle 245 250 255 Phe Val

Argat. Athé Ye dws pdaders i Aeshiagivs R Hether 2eRebrdddo B8 Yim
Lye Val Pro GIn Ser 275 <210> 121 <211> 278 <212> PRT <213> Mus

MG 1HOOTCER AN CERIRYNTYICRIrBHEAFBRIC bk {8 BFAcUPthe PBS.
Asp Tyr Cys Pro 1510 15. IIE(!Ser Arg Cys Glu§GIy As% Thr Thr Pro Thr

lleTyrl b AGH haPHAP X -3 blsw2tNah lpa3RES Btittad Vath o EYRIGIBS per
Leu Arg Val Val Asn 35 40 45

wash.

[0264] A'ntibody.fractions were eluted from the rProA in the Spin-
X tubes by adding 1.5 volumes of 0.1 M glycine, pH 2.7, and incubating for 10
minutes at room temperature. The Spin-X tubes were then centrifuged and
the eluates from each Spin-X tube w;ere separately collected. Elution was
repeated and the two eluates from each Spin-X tube were pooled. The pH of
the pooled eluates was neutralized with 1/25™ volume of 1.0 M Tris, pH 9.2.
Each sample was then filtered through a new Spin-X tube to remove

particulates.

[0265] The protein concentration of the final preparat.ions was
determined by Bradford assay using human IgG as the stanc_iard. To assess
purity, samples of each of the final preparations were separately run on
separate lanes of an SDS-PAGE gel, stained with c.oomassie and was

inspected visually,
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Gly lle Pro Thr Gin Thr Thr Val Gly Trp Met Val Ser Leu Lys Tyr 50 55 60
WOABQ"/AQSIQIWS His lle Cys Giy Gly Ser Leu lle Lys Glu Ser Trp Yahf576)4/818936
é Teu Thr Ala Arg GIn Cys Phe Pro Ala Arg Aen Lys Asp Leu Lys Asp -
85 90 95 Tyr Glu Ala Trp Leu Gly lle His Asp Val His Glu Arg Gly Glu Glu
100 105 110 Lye Arg Lys Gin lle Lets Asn lle Ser GIn Leu Val Tyr Giy Pro
Glu 115120 125 Gly Ser Asp Leu Val Leu Leu Lys Leu Ala Arg Pro Ala
lle Leu Asp 130 135 140 Asn Phe ValBanthldl8 Asp Leu Pro Ser Tyr
Gly Cys Thr lle Pro 145 150 155 160 Glu Lye Thr Thr Cys Ser lle Tyr Gly
Trp Gly Tyr Thr Gly Lew lle, 16 Q145 A Gly Leu Leu Arg Val
Charseizsus ePRLT Ine f ARfRdafEA ﬁCy); Ser Gin His His
Gin Gly Lys Val Thr Leu Asn Glu Ser 195 200 205 Glu Leu Cys Ala Gly
Ala Glu lbys AigitydéedpmuaRsGlu Gly 210 215 220 WO
2005/017107 PCT/US2004/018936 48/83 Asp Tyr Gly Gly Pro Leu lle

Cys Clu Gy Lys MR \iahYale 23000070 24 Qnbo PRl Nawig, NJ)
Val Pro Gly Arg Gly Cys Ala lle Pro Asn Arg Pro 245 250 255 Gly lle Phe -

v i IRDLNE I e 28dbin tdianiews (th
Tﬁ#f%%éﬂ%%ggggﬁlﬁégx@gﬁf;@zﬁ?% §212§ PRT <£13> Artiﬁ:l:ial (those

S 2237 Resklintian ofvytificial Seguenee:1Camsensys.1, and
seﬁé*ﬁ‘fﬁcf%q @2%2%({;\)59 g %?D_RES <223> (53)..(53) <223>

o . -RES 222> (53).(53) <
v dg{% 3 E%%ﬂ?r‘?ﬁé&!%ﬁ%ﬂﬂﬂﬁ \8{AR!e-aminecReiErs330ruatiehs. The

22> (55)..(55) <223> Undetermined consensus residue;

va[iARie RIRR ARH 1730 2 rARdes MRDPRE SVt 82069 F9@)s urfactant

(BlAcore, Inc. Piscataway, NJ). Recombinant Protein G (Pierce, Rockford, IL)

was immobilized to a research grade CM5 sensor chip (Biacore, Inc.
Piscataway, NJ) via primary amine groups using the Amine Coupling Kit

| (Biacore, Inc. Piscataway, NJ), according to the manufacturer’s instrt_zctions.

[0267] In six separate samples, about 200 resonance units (RU)
of each of the six antibodies to HGF was separately attached to immobiliz_ed
Protein G following the manufacture;‘s instructions. Samples comprising
various concentrations (0 - 100 nM) of human HGF were injected over the
bound antibody surface at a flow rate of 50 ul/min for 3 minutes. Antibody
binding kinetic parameters including ke (association rate constant), kq
(dissociation rate constant), and Kp (dissociation equiiibrium constant) were
determined using the BIA evaluation 3.1 computer program (BlAcore, Inc.
Piscataway, NJ). Lower dissociation equilibrium constants indicate Qfeater

affinity of the antibody for HGF. Data are presented in Figure BA.
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<223> Undetermined consensus residue; variable amino acid <220>
<221> MODRES <222> (108) (108) <223> Undetermined consensus
residue; variable amino acid <220> <221> MOD_RES <222>

WO 20dddfH14314) <223> Undetermined consensus residue; variapteyaming.a¢idose
<220> <221> MOD_RES <222> (145)..(145) <223> Undetermined

consensus residue; variable amino acid <220> <221> MOD_RES <222>
(154):.(154) <223> Undetermined consensus residue; variable amino acid
WO 2005/017107 PCT/US2004/018936 49/83 <220> <221> MODRES
<222>[(IFR].(178) <r28¥KpvaletesnaihedatvobtmsusnidisatliesvarHiGE (those
amino acid <220><221> MOD_RES <222> (200)..(200) <223>
Jithdeatelinhedearisenshybesicue;s/aribllelarding add. 24000 222Prpwere
Trp Cys Tyr Thr Gly Asn Pro Leu lle Pro Trp Asp Tyr Cys Pro 1510 15

dleSerobrgutiyd GlagshnAspiiTbrilihn Brodithy HeeWradd\sithatinmAsph i) Ra$0
His Pro Val lle Ser Cys Ala Lys Thr Lys Gin Leu Arg Vai Val Asn _....,. 35

pfHArisdyd HeitRra Ehkotaa “Ho00@ kcGiy, 'I!r;mM@ts‘ofat@eaprJyeﬁyg 5BS
55 60 Arg Asn Lys His lle Cys Gly Gly Ser Leu lle Lye Gin Ser Trp Val 65

With76.8056 P TOrAleArgr B RyoRhdiroAda AegvipaXilecdsubaingysutfer.
Asp 8590 95 Tyr Glu Ala Trp Leu Gly lle His Asp Val His Xaa Arg Gly :

 Aspiclr d0MhdAR:$20 HES Xeex &y Gandiely émsbillectbtcGiademrdtagrade
Tyr Gly Pro Glu 115 120 125 Gly Ser Asp Leu Val Leu Leu Lye Leu Ala
@wsRreralar hipeu B ol 80185 Rid0 HawdhNMavBepiihrdly Asginegroups
Pro Xaa Tyr Gly Cys Thr lle Pro 145 150 155 160 Glu Lys Thr Ser Cys
Bandled irGiyeTto Giiry KihBiigdm, Ite. Piscataway, NJ) following the

manufacturer’s instructions.

[0269] fn separate assays, each of the four antibodies to HGF,
over a range of concentrations (from 0.0 1 nM 10‘ 50 nM) was sepafately
incubated with each of two different concentrations (0.0S.nM' and 1 nM) of
human HGF in PES with 0.005% P-20 and 0.1 mg/mL BSA at room
temperalure for at least six hours. Each of those samples was then injected
over a surface of a CM5 sensor chip onto which the same anlibddy to HGF
had been immobilized. The binding signal obtained was proportional to the
free HGF in solution. The diésociaﬁon equilibrium constant {Kp) was obtained
from nonlinear regression anal):/sis of the competition curves using a dual-
curve one-site homogeneous binding rﬁodet (KinExA software, Sapidyne
Instruments Inc., Boise ID). Those dissociation equilibrium co’nstani val_,ues

are presented in Figure 6B.

B. Specificity of Binding of Antibodies 1o HGF



165 170 175 Asn Xaa Asp Gly Leu Leu Arg Val Ala His Leu Tyr lle Met
Gly Asn 180 185 190 Glu Lys Cys Ser Gin His His Xaa Gly Lys Val Thr
Leu ken Glu Ser 195 200 205 Glu lle Cye Ala Gly Ala Glu Lys lle Gly Ser

, leﬂv{ Pro Cys Glu Gly 210 215 220 Asp Tyr Gly Gly Pro Ley g a¥si@iihis936
WO 20051 TH7 ve Met Arg Met Val 225 230 235 240 WO 2005/017107

PCT/US2004/018936 50/83 Leu Gly Val lle Val Pro Gly Arg Gly Cys Ala
lle Pro Asn Arg Pro 245 250 255 Gly lle Phe Val Arg Val Ala Tyr Tyr Ala
Lys Trp lle His Lys lle 260 265 270 lle Leu Thr Tyr Lye Leu 275 <210>

123 <i&)@@£¥ﬁﬁ%ﬂa@ﬂﬂﬁﬂ_ V24 Fntrignegrserians ik M0 £28dy Fipdviased
Val Ser Leu Arg Tyr Arg Asn Lys His lle Cys Gly Gly 151015 SerLeu

lle L |46 AlaArgicie £5iE MR 0 A028R0HSR005).
ff&)rra sﬁéﬁ%@%ﬁs}ﬁ&%ﬁ%&i}a Trp L(I-:-u Gélﬁlblt?e! His Asp Val 3540 45 )

is GlviArd <! byR et Méah eHeseqvancer iF et .,
Fg%)écl)_eu \i/agl r?yarhé%b&)@gﬁﬁ%eﬁsp Leu \%al Leu Met 65 7i0 75

AZ% é%?u}g’é‘r TENhG BRd hera A PRI Aiie feswipgcmouse?BBpatocyte

> Description of Artificial Sequence: Synthetic oligonucleotide <400>

L2 ALt ORGP SRS AR 6 30 1R 1POLB0T0 1983) 212>
7 BRI 213> Artificial Sequence <220> <223> Description of Atrtificial

Feieinf-RYRibsts plgprusieotisleined0miRb pigquistiondadasagtcells
tgactctgaa tga 33 WO 2005/017107 PCT/US2004/018936 E ‘
using a baculovirus vector, or by expression in 2937 cells. In either event,

mouse HGF Was purified by heparin sulfate affinity chromatography. '

[0271] Each of the preparations éf human and mbuse HGF was Shown
1o be biologically active. Hu.man HGF induced a dose-dependent human Met
phosphorylation in human_PCS cé!ls (ATCC Manassas, VA # CRL 1435) and
in mouse 471 cells (ATCC Manassa's, VA # CRL 2531). _Moﬁée HGF induced

Met phosphorylation in mouse 4T1 cells, but not human PC3 cells. -

[0272] ‘ Hufnar; HGF and mouse HGF were run on‘s_epa—rate‘ |
lanes of SDS PAGE gels. Human HGF and mouse HGF' were@éch' |
separaiély mﬁ at 100 ng/lane and at 10 ngllane. Some ‘géls were run u‘n.der
non-reducing cond'iiions and other separate gels were run under. reducing
condilions using beia-mercapioethaan. The human HGF and méuse HGF in
the SDS‘PAGE geis were transferred 1o nitrocellp!ose merﬁbrahes." Those
membranes were separately incubated with one of the ten aniibodie’s to HGF
described in Example 6. Each of the ten amibodies-lo HGF was sepératet‘y
..incubaied with nitrocél!uio‘se membraﬁes from gels_comaini'ng human HGF
and mouse HGF under 1educing and with nitrbéé!lui’ose membranes from gels.

containing human HGF and mouse HGF under non-reducing conditions. The
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51/83 <210> 126 <211> 36 <212> DNA <213> Atrtificial Sequence
<220> <223> Description of Artificial Sequence: Synthetic oligonucleotide

_ <400> 126 atgcgtctct aactaggtaa atcaatcgta ctaaca 36 <210> 127 <211>

w0 285/0521@> DNA <213> Artificial Sequence <220> <223> Deschiption®f/o18936
Artificial Sequence: Synthetic oligonucleotide <400> 127 atgcgtctct
agttatggat gcacaattcc tgaaa 35 <210> 128 <211> 32 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:
Synthetic oligonucleotide <400> 128 atgcgtctca attatccagg acagcaggcctg
Brcrinosa v ez theg Inei2te O MAN2 tRaiatificlliBagugR et iraly linked
<223> Description of Artificial Sequence: Synthetic oligonucleotide <400>
12%iEtfctftizcacaBionytoaditdcgtind. 43 Zr SRIGH I8M<PBL yBAt anti-human
<212> DNA <213> Artificial Sequence WO 2005/017107
R Aoy 0nBed 60 3973 wa dtele2 i3 yesiptmrhefuittifidiaé scence
Sequence: Synthetic oligonucleotide <400> 130 atgcgtctcg cgtttctcat
¢ECCtGo'gh 82 he2d (Ph2 Bha@a 1Bk ch? F2scBivap 193, AHICIRPN2106)
Sequence <220> <223> Description of Artificial Sequence Synthetic
sliponieietitidenanufacturer's instructions.

[0273] Figure 7 shows piciures_of gels lesiing each of the ten
anﬁbedies to HGF described in Example 6. The panels on the left show geis
testing each antibody against 100 ng of heman HGF (Iane. 1), 10 ng of human
HGF (lane 2), 100 ng of mouse HGF, and 10 ng of mouse HGF (lane 4) under
non-reducing conditions. The panels on the right show gels testing each
antibody against 100 ng of human HGF (lane 5), 10 ng of human HGF (lane
6), 100 ng of mouse HGF (lane 7), and 10 ng of mouse HGF (lane 8) under
reducing conditions. Each of the antibodies to HGF tested bound to human .

| HGF under non-reducing conditions (lanes 1 and 2). None of the antibodies
to HGF tesied bound significantly o mouse HGF under non*redecing
conditions {lanes 3 and 4}, or 1o human HGF (lanes 5 and 6) or mouse HGF

(lanes 7 and 8) under reducing conditions.
C. Epitope Mapping using Fusion Proteins

[0274] A marﬁma!ian expression veclor comprising a cONA sequence
‘encoding chicken avidin edjacenl to the multiple cloning site of veclor pCEP4
(Invitrogen, Carisbad, CA, cat# V044-50) was constructed using standard
molecular technigues (Figure QA). That vector included the _chicken avidin

signal sequence (Figure 9B) 1o enzble secretion of subéequenilyexpres-se_d
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<400> 131 atgcgtctca aacgcaaaca ggttctcaat gttt 34 <210> 132 <211> 34
we2h@s/bNeY <213> Artificial Sequence <220> <223> Descriptimmads2004/018936

Artificial Sequence: Synthetic oligonucleotide <400> 132 atgcgtctcc ‘

tttcgtggac atcatgaatt ccaa 34 <210> 133 <211> 34 <212> DNA <213>

Artificial Sequence <220> <223> Description of Artificial Sequence:

Synthetic oligonucleotide <400> 133 atgcgtctcc gaaagaggag atgagaaatg

caaly Senqroteing4 aares sian ¥2etor PN e 2oBstaGiRe 4 GEgesting sequence

<220> <223> Description of Artificial Sequence: Synthetic oligonucleotide

WOEPESI03 AL DR Be AN Broeurg o8B 6N B3RS redibipie ridarjag silgeeddhe fusion

tagcaagctt gcta 24 <210> 135 <211> 35 <212> DNA <213> Artificial

Sedueieia AIESSOD IS PRsChpROP B iRGitiai Beepreitucyattitiencoded an

oligonucleotide <400> 135 atgcgtctca gagacttgaa agactatgaa gcttg 35

<21eMdinpratein-atdhe Ntarpigrseliiargatigiteguence <220> -

<223> Description of Artificial Sequence: Synthetic oligonucleotide <400>

B 0 AR i B s
the following target proteins were prepared: full-length human HGF; d5 HGF,
which is a naturally occurring splice variant of human HGF {Rubin, J. et al.
PNAS 88:415-419 (1991)); full-length mouse HGF; chimera #1 comprising an
N-terminal portion of human HGF (amino acids 32-5085) and a C-terminal
‘portion of mouse HGF {amino acids 508-728); chimera #2 comprising an N-
terminal portion of mouse HGF (amino acids 33-506) and a C-terminal portion

- of human HGF (amiﬁo acids 506-728); and chimera #3 comprising an N-

terminal portion of human HGF (amino acids 82-'582) and a C-terminal portion

of mouse HGF (amino acids 583-728).

[0276] A schematic representation of the fusion proteins is shown in
Figure 10. The N-terminal domain of HGF contains four kringle domains,
represented by boxes labeled K1-K4. The C-terminal domain of HGF shares
homology with serine proteases. That domain is represented by bars. Open
boxes and solid bars indicate human HGF sequences. Shaded boxes and

strippled bars indicate mouse sequences,

[0277] The individual fusion proteins were transiéntiy expressed in
2937 cells by separately transfecting cells with one of the individual fusion

protein expression vectors using Lipofectamine (Gibco BRL, Caﬂsbad, CA,
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<223> Description of Artificial Sequence: Synthetic oligonucleotide <400>

wd 3datgogictca acaaagactt gaaagattat gaagettg 38 <210> 138 <PAk2086/0158936
<212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic oligonucleotide <400> 138 atgcgtctct
ttgtttcgag aagggaaaca ctgtcg 36 <210> 139 WO 2005/017107
PCT/US2004/018936 54/83 <211> 29 <212> DNA <213> Atrtificial
sedueht#8224Dto ey Hesorpticiaciwetsidhst Setjosace Bfikienately 48
oligonucleotide <400> 139 atgcgtctca agcttgccag gectgetgt 29 <210>
14bapms afes terishechinm eondtiongd cne$agueh ceollegizabanebassayed.
Description of Artificial Sequence; Synthetic oligonucleotide <400> 140

atggicica gpirata apreeRRliRdaRAbIES e U2k I o HGE

DNA <213> Artificial Sequence <220> <223> Description of Artificial

SegierrBeaR ESUARIg B HASIARiImARDY dérhBWaniaR BARKATET 4.4,
acctgcaatc 30 <210>142 <211> 33 <212> DNA <213> Artificial -

Sequense 753> 54937, BRITIRBON Qleileiak ReaYaREBbIMUNGES fusion

oligonucleotide <400> 142 atgcgtctca agcttcatta aaaccagatc tga 33

<2} bt cehpridthgeadt SN TSGR AGHe I SRBUEAS Tull-length human
HGF, d5 HGF, and mouse HGF. After incubation, the fusion proteins in each
sample were separately capiured using biotin-coated beads.(Spherotech Inc.,
Libertyville, IL, Cat # TP-60-5). The resulting bead-protein complexes were
labeled by adding FITC labeled anti-avidin antibody (Vector Lab, Burlingame,
CA, Cat. # 8SP-2040). The'p'resence of antibodies to HGF was determined by
adding phycoerythrin (PE) labeled goat anti-human F(ab’)2 antibody

(Southern Biotech Associates, Inc, Birmingham, AL, Cat # 2043-09).

[0279] Those samples were then subjected to Fluorescence
Activated Cell Sorter (FACS) analysis. Bead complexes labeled by FITC
(which indicated the presence of avidin) and/or PE (which indicated the
presence of antibody to H'GF) were detected on a Becton Dickinson
Bicscience FACScan (BD, Franklin Lakes, NJ). FACS scatter plots for the

five antibodies to HGF tested are presented in Figure 8.

[0280] In separate samples, twd of the ten antibodies to HGF
described in Example 6 {those uitimatelj derived from hybidomas 2.12.1 and
2.4.4) were separately incubated with fusion proteins comprising each of the

following target proteins: full-length human HGF, d5 HGF, and mouse HGF,
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WO 2005/017107 PCT/US2004/018936 55/83 <220> <223> Description
wPinElficial.Sequence: Synthetic oligonucleotide <400> 143 argogirstoai4/(618936

agcttgccag gectgetgt 29 <210> 144 <211> 33 <212> DNA <213>

Artificial Sequence <220> <223> Description of Artificial Sequence:

Synthetic oligonucleotide <400> 144 atgcgtctca agcttcagta aaaccaagtc

tga 33 <210> 145 <211> 30 <212> DNA <213> Artificial Sequence

<2P(ner223%, Dieisceirtié A afrAttifidinkSe§8endeo By Attt sliyere sldkiggsed to

+ <400> 145 atgcgtctca agcttgctcg acctgcaatc 30 <210> 146 <211> 33
<FrasPhalyaBasAttficiid Sbghoree <220> <223> Description of
Artificial Sequence: Synthetic oligonucleotide <400> 146 atgcgtctca

agcttcattgﬁ%a} cagatc49a, 33, itd Or thd € Bibtind b frekin do aré bethmarized

Artificial Sequence <220> <223> Description of Artificial Sequence:

Syl 2lenuE LU M O A0 L G TR OMUREI BB 2.12.1,

atgcgtctct ag _atggatg gttagtttga gat <210> 1_48_ <211> 34
;ﬁ}??z%'ﬁb%%%%ﬁmg%ﬂﬁrﬁepélweaﬁmm. >Des¢riptignmfivody 2.4.4

cial Sequence: Synthetic oligonucleotide <400> 148 atgcgtctca

tcﬁ%}%ﬁgtmﬁ%@agﬁétﬁﬂibﬁpi&ﬂgbound to chimera #3. Antibody 2.12.1 did

not bind to chimera #3.

D. Further Epitope Mapping using Fusion Proteins

| [0282] To provide additional information about the epitbpe(s) of
HGF to which antib'odies 2.4.4 and 2.12.1 bind, further human/mouse
‘chimeras were constructed and assayed as described above in Example 8C

(Figure 10B). The primers used to generate the chimeras are shown in Table

10.
Table 10 Qligonucleotides Used to Generate Human/Mouse HGF Chimeras
and Point Mutants, insertions and Deletions
SEQID : Break. points or |
NQ. Oligo # Sequence n | Construct mutation
ATG CGT CTC CCT TGA TGA
124  |3201-76 |TGC TGG CTG CAT TTC 33 |pt. mutant |hHGFR647Q
125 |2201.75 |ATG COT CTCTCA AGG GAA | 33 |y Hitant {hHGFR647Q
/0 |GGT GAC TCT GAA TGA Pt
ATG CGT CTC TAA CTA GGT .
126  |3201-72 AAA TCA ATC GTA CTA ACA 36 |pt. mutant |hHGFN601S
ATG CGT CTC TAG TTA TGG
127 {3201-71 ATG CAC AAT TCC TGA AA 35 7pt. mutant {hHGFN601S
ATG CGT CTC AAT TAT CCA
128  [3201-70 GGA CAG CAG GCC TG | 32 Ipt. mutant |hHGFDS592N
ATG CGT CTC ATA ATTTTG .
129 |3201-69 TTA GTA CGA TTG ATT TAC 37 |pt. mutant thHGFD592N
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<211> 34 <212> DNA <213> Artificial Sequence <220> <223>
wOeseriptian7of Artificial Sequence: Synthetic oligonucleotide <O sb404/018936
atgcgtctct aggatggatg gttagtttga aata 34 <210> 150 <211> 31 <212>
DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Synthetic oligonucleotide <400> 150 atgcgtctca tcctatgttt

gttcgtgttg g 31 <210>151 <211> 32 <212> DNA <213> Artificial
Sequence_<220> <223KDescription of Artificial Sequence; Synthetic
oligonuglgotide,540@> 151 @tgEgd& g ATEddy gtbaaogata ag 32 WRHGECSS IR
2005/017107 PCT/USZ()@IXE)T@Q@“ 7C£LPh 0> 152 1%119@32 <212%
DNA <243> Atifigi |aé7Seq‘LiEﬁdéG$2Q@6 A%Q@@Sﬁﬂ[ﬂli o gfrqlfll&i@xkt hHGECS61R
Sequence: S nthetlc olidoftrleblidel «4o8F 487 digcgtétca tocattcaqgt
tgtttcc g %2 > WS BGOGBGIC NP I OMNAGR 1 3§4Ar ' i‘ﬂﬁl HGEGSS
oehuaia29 1330 5 ACEEGAIGION ATTHIGE/SAquence éﬁ At |hHGFGSSSE
oligonucigotidg |53 @igEgictds tgEatgaddb grattg % 1
el e B amamias AT e I g?"gé%} jabf |RHGFGSSSE
De ;criq[t%(an of f?ré{ icial q@@lﬁéﬁ?tfé@%@ﬁ‘édﬁ@@h&ﬁébngg red03dH4 hHGE n-
atgcgtcica tgdaftcaac ttqige@datAga 33 site terminal + Notl
ATG CGT CTC AGA GACTTG . mHGF DX
135 |3167-41 |\ A A GAC TAT GAA GCT TG | 2> [9eletion 4o 1etion
ATG CGT CTC GTC TCT GGC ] mHGE DK
136 1316742 \v56 AAA ACA TTG TCT T 34 |deletion | 4 1 etion
ATG CGT CTC AAC AAA GAC hHGF DK
137 3167-44 TTG AAA GAT TAT GAA GCT | 38 |insertion |, :
TG - msertion
ATGCGTCTCTTTGTT TCG . hHGF DK
138 3167-43 | 54 AGG GAA ACA CTG TCG| 30 |Isertion | tion
' ATG CGT CTC AAG CTT GCC | . ,
139 3167-37 AGG CCT GCT GT 29 |chimera 9 [|hHGF aa586-3
' ATG CGT CTC AAGCTT CAG . Y
140 3167-40 TAA AAC CAA GTC TGA 33 |chimera 9 'mHGF 5 -aa585
ATGCGTCTC AAGCTTGCT ) P
141 3167-38 CGA CCT GCA ATC 30 ichimera 8 |mHGF aa586-3
ATG CGT CTC AAG CTT CAT . y
142 3167-39 TAA AAC CAG ATC TGA 33 jchimera 8 |hHGF 5°-aa585
ATG CGT CTC AAG CTT GCC . N
143 3167-37 AGG CCT GCT GT 29 fchimera 7 |hHGF 2a586-3
ATGCGT CTC AAG CTT CAG . ,
144 3167-40 TAA AAC CAA GTC TGA 33 |chimera 7 |mHGF 5’-aa585
ATG CGT CTC AAG CTT GCT ] s
145 3167-38 CGA CCT GCA ATC 30 |chimera 3 |mHGF 3a586-3
ATG CGT CTC AAG CTT CAT L. s
146 3167-39 TAA AAC CAG ATC TGA 33 chlmera 3 [|hHGF 5’-aa585
_ ATG CGT CTC TAG GAT GGA ) R
147 3167-35 TGG TTA GTT TGA GAT 33 [chimera 2 |hHGF aa507-3
ATG CGT CTC ATC CTA CTG . s
148 3167-36 TTG TTT GTG TTG GAA T 34 ichimera 2 miGF 5'-2a506
ATG CGT CTC TAG GAT GGA . s
149 3144-31 TGG TTA GTT TGA AAT A 34 ichimera 1 .mHGF aa507-3
ATGCGT CTC ATCCTA TGT . ,
150 3080-16 TTG TTC GTG TTG G 31 |chimera 1 |hHGF 5°-aa506
ATGCGTCTC ATG CAT CCA . s
151 3080-04 AGG TCA AGG AGA AG 32 Ichimera 6 |hHGF aa3(7-3
152 3144-28 |ATGCGTCTC ATG CATTCA | 32 |chimera 6 |mHGF 5’-aa306
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<210> 155 <211> 31 <212> DNA <213> Artificial Sequence <220>
w0 3gik70Pegeription of Artificial Sequence: Synthetic oligonucleptige;sA0931s936
155 atgcgtctca tgcatcattg gtaaaggacg ¢ 31 <210> 156 <211> 38 <212>
DNA <213> Artificial Sequence WO 2005/017107 PCT/US2004/018936
58/83 <220> <223> Description of Artificial Sequence: Synthetic
~ oligonucleotide <400> 156 atgcgtctca tgcagtttct aatatagtct ttgttttc 38

<210> 157 <211> 32 <2G2F DNA 22C3APatifi€ial Sequd <220>
<223> crip g ?mﬁdi@ SequenceASyhdwtictigonyclegtide <A§O() ,
157 atg atccé% 0 DG COMAL T QLRG> 158 <2 JGuegs 3. | FHGF 2a213-3
DNA <213> Alfi L é equBICE GR 2T KPG>CAasTapion tificial ,
Seduenicé SyrI?t Eé{jl OliganTEoUde ARIORE TEB Atgcgglcde S aaaggaga  OF 5 -aa212
agaipgaagia ceatic ?z% JAITG COAr I AIL; €AIRENA <213> Artificial ,
Sed uerﬂée% <222%;g% ¥ s IripfonehHA(Gial Sequen: f sy &W&fféﬁ RHGF 2a129-3
oligbnucleotide <400> 1393 coggataCit@eapGiiaGtgit®aaatt as 32 <210p )
1601 <2135 40| 3620278 DNAT 824 3A AV BCBaE Tl <228> ¢ddidra 4 |mHGF 5’-aal28
. Degcription oflArtificial Sgquence: Synthetic oligonucleot|de WO
2006/017107 PCT/US2004/01 : -
o 37983 MEEE R rec cTA TGA CTG | ., |restriction hHGF e
) TGG TAC CTT ATA TG site BemHI
158 2870-60 ATG CGG CCG CAC AAA GGA restriction |hHGF n-
i AAA GAA GAA ATA CAATTC site terminal + NotI
- HGF c-
CGG GAT CCT TAC AAC TTG restriction |-
159 1301396 |11 GTC AAA ATT AC site rerminal +
ATG ATG GCG GCC GCT CAG restriction | mHGF n-
160 3013-95 |AAG AAA AGA AGA AAT site terminal + Notl
ACACTTC
[0283] Figure 10B shows schematic drawings of the mouse and

human HGF chimeric molecules created for the study, with the bindihg

behavior of antibodies 2.12.1 and 2.4.4 to each chimera indicated on the right-

hand side of the figure. Chimeras #1-3 in this study were identical to

chimeras #1-3 described in Example 8C and Figure 10A. Chimeras #4-6

incorporated increasing amounts of the N-terminus of mouse HGF into an

otherwise entirely human HGF molecule. Chimera #7 utilized amino acids

507-585 of mouse HGF in an otherwise human HGF molecule, and chimera

#8 utilized amino acids 507-585 of human HGF in an otherwise mouse HGF

molecule. Chimera #9 was constructed from amino acids 1-585 of mouse

HGF and émino acids 586-731 of human HGF.
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59!83 <400> 160 atgatggcgg ccgctcagaa gaaaagaaga aatacacttc 40 :
wo2bozihbilex211> 11 <212> PRT <213> Artificial Sequence $230852004/018936
<223> Description of Artificial Sequence: Synthetic peptide <400> 161
Val Val Asn Gly lle Pro Thr Arg His Gly Arg 15 10 <210> 162 <211>9
<212> PRT <213> Artificial Sequence <220> <223> Description of
Avrtificial Sequence: Synthetic peptide <400> 162 Gly lle Pro Thr Arg Thr .
His Gly ArfP3484]<210> Beglimn abaptibpgies Prérdend 2 Agificdialthe chimeric
Sequence <220> <223> Description of Artificial Sequence: Synthetic _
pepiitideg0naa 639 EASS Hascebeakih Grpnmpe 8G.0Aeninpghation of either
<212> PRT <213> Artificial Sequence <220> <223> Description of )
Artificlib 8@y Behdeo Syntihesty Beptidevithome W Ahmiugionerotsiinaethedusion
Thr Arg Thr Asn lle Gly Trp Met Val Ser 1 5 10 15 WO 2005/017107
PCPIOS00N0IBYBE2BUIEBNYE ARPIVHAIGCABHIGE M tebiincgatag beads
Ser Leu lle Lys Glu 20 25 30 _Ser Tr& Val Leu Thr Ala Arg GIn Cys Phe )
Pro(Sehargiadh insu Likestyvitheqdl Apti, A B16GR - TAhedewling brad-protein
Asp Val His Gly Arg- 50 55 60 <210> 165 <211>59 o
complexes were labeled by adding FITC labeled anti-avidin antibody (Vector
Lab, Burlingame, CA, Cat. # SP-2040). The presence of antibodies to HGF
was determined by adding phycoerythrin (PE)} labeled goat anti-human
F(ab")2 antibody (Southern Biotech Associates, Inc, Birmingham, AL, Cat #-
2043-09). Those samples were then subjected to Fluorescence Activated
Cell Sorter (FACS) analysis. ‘Bead complexes labeled by FITC (which
indicated the presence of avidin) and/or PE (which indicated the presence of
- antibody to HGF) were detected on a Becton Dickinson Bioscience FACScan
(BD, Franklin Lakes, NJ). In some cases, after.expression normalization
using FITC, single-color FACS analysis was performed following antibody
binding by the PE label. This method increased the sensitivity of the assay
and aided the measurement of binding with constructs that were not

expressed at very high levels.

[0285] | As shown in Figure 10B, both antibodies 2.4.4 and 2.12.1
bound chimera #8 (Figure 10B}, which contains amino acids 507-585 of
human HGF. Those results suggested that that region contains residues
involved directly or indirectly in binding of antibody 2.4.4 and 2.12.1 to HGF.
Chimeras that contained the mouse sequence in this sé—me 507-585 region

(chimeras 7 and 9) did not bind antibodies 2.12.1 or 2.4.4. Chimera 3 did not
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<212> PRT <213> Artificial Sequence <220> <223> Description of
watiilisial Seguence: Synthetic peptide <400> 165 Gly lle Pro FarvArg2d6u/018936
Asn lle Gly Trp Met Val Ser Leu Arg Tyr 1510 15 Arg Asn Lys His lle
Cys Giy Gly Ser Leu lle Lys Glu Ser Trp Val 20 25 30 Leu Thr Ala Arg
GIn Cys Phe Pro Ser Arg Asp Leu Lys Asp Tyr Glu 35 40 45 Ala Trp Leu
Gly lle His Asp Val His Gly Arg 50 55 <210> 166 <211> 17 <212> PRT

<2 bipdARinebSdyded Qtﬁz‘bé kipglo pREEARY G b AfeRRdle the presence of

Sequence: Light chain CDR1 consensus sequence (CDRIla) <220>
<2 21iMCDRE §0Z585 ¢l hupassh{Eine arginine, or glutamine <220>
<221> MODRES <222> (2) <223> serine or alanine <220> <221>

MOD_REfJfa%% > (5) 92235188 RAENCIAR M ARMAHILACIHWSR acids 507-585
2005/017107 PCT/US2004/018936 61/83 <220> <221> MOD RES

<228n{P) SR ER3P Rline S T RUIRNGING QEESNAKHERONr SRy 53R1> MOD

RES <222> (7) c223> leucine or phenylalanine or is not present <220>

<2 MERWRE S5 R EBER2ASN PRemiaianiner S008I0ear (SBEA ID NO: 123)

present <220> <221> MOD RES <222> (9) .(10)
(see Figure 10D)), mutant HGF containing specific point mutations changing
the human residue to the mouse residue within the region of amino acids 507-
585 were created (Figure 10C), using prir‘n.ers set forth in Table 10. Human
HGF-avidin fusion proteins containing five singie,' non-conservative amino
acid changes from the human HGF sequence to the mouse HGF sequence
(Genbank Accession No. NM_000601 and NM_010427, respectively) were
constructed. Two additional constructs were also created, one containing a

two amino acid insertion into the human HGF sequence, and the other

containing a two amino acid deletion from the mouse sequence {Figure 10C).

[0287] These constructs were expressed and sub}ected to
binding analysis as deséribed in Examples 8C and 8D. After incubation of |
either antibody 2.4.4 or antibody 2.12.1 with one of the mutated proteihs, the
mutated proteins in each sample were separately captured using biotin-
coated beads (Spherotech Inc., Libertyville, IL, Cat # TP-60-5). The resulting
bead-protein complexes were labeled by adding FITC labeled anti-avidin
antibody (Vector Lab, Burlingame, CA, Cat. # SP-2040). The presence of
antibodies to HGF was determined by adding phycoerythrin (PE) labeled goat
anti-human F{ab'}2 antibody (Southern Biotech Associatés, lnc, Birmingham,

AL, Cat # 2043-09). Those samples were then subjected to Fluorescence
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<223> serine or not present <220> <221> MOD RES <222> (11) <223>
waspesagine; threonine, or not present <220> <221> MOD_RE&-wHBR2®4/018936

(12) <223> asparagine, isoleucine, or valine <220> <221> MODRES

<222> (13) <223> lysine, arginine, asparagine, or aspartic acid <220>

<221> MOD_RES <222> (14) <223> asparagine or serine <220> <221> ‘

MODRES <222> (15) <223> tyrosine, aspartic acid, tryptophan, or

aspARRe 58 Seper {TAGH) REsbsin BeprsunploXarlnRelqgh eI TC

or asparagine, <400> 166 Xaa Xaa Ser. Gin Xaa Xaa Xaa Xaa Xaa Xaa

xadWaig'kindirgte st 4ha BipspacroC svidin wrs/sndioiph indicated the

PCT/US2004/018936 62/83 <210> 167 <211>7 <212> PRT <213>

ArtifERiEgUehRBlIRady 06T e AstRtied ARifdRedeqUinkingagnt
chain CDR2 consensus sequence (CDR2a) <220> <221> MOD_RES
<2 BI0pEereEA B A IRV ARE Sy thAmiQ 2N D FgRRInE e
<220> <221> MODRES <222> (4) <2'_23> threoninge, serine, or aspartic
aciEXPr86sion SpUatiE iusing 54 (g) single-color FACS analysis was

performed following antibody binding by the PE label. This method increased
the sensitivity of the assay and aided the measurement of binding with

constructs that were not expressed at very high levels.

[0288] It was found that mutations at amino acid 561, but 'not _
amino acids 592, 601, of 647, disrupted binding between the mutated human
HGF and antibody 2.12.1 as well as between mutated human HGF and
antibody 2.4.4. The mutation at amino acid 555 disrupted antibody 2.12.1
binding, but did not interfere with antibody 2.4.4 _bin'ding.. insértion of the two
mouse amino acids 540N and 541K, not present in the human sequence (see
Figure 10D), disrupted binding to either antibody. The deletion of those twé
amino acids from the mouse HGF sequence, did not result in binding of either

antibody to the mouse HGF.

E. Epitope Mapping by Protease Protection Assays

[02839] Complementary classical protease protection assays were also
performed to identify the HGF epitopes bound by antibody 2.12.1. See Yi and
Skatka, Mapping Epitopes of Monoclonal Antibodies Against HIV-1 .Integ.rase :
with Limited Proteolysis and Matrix-Assisted Laser De_sorptioh lonization
Time-of-Flight Mass Spectrometry, Biopolymers (Peptide Science) 55: 308-

318 (2000). Human HGF (30 ug/10ul} was mixed with antibody 2.12.1
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<223> arginine or leucine <220> <221> MOD_RES <222> (6) <223>
wglpdasnigc7acid, glutamine, or alanine <220> <221> MOD_RESr&R2BR20({4)018936

<223> serine, asparagine, or threonine <400> 167 Xaa Xaa Xaa Xaa Xaa

Xaa Xaa 15 <210>168 <211> 10 <212> PRT <213> Atrtificial

Sequence <220> <223> Description of Artificial Sequence: Light chain

CDR3 consensus sequence (CDR3a) <220> <221> MODRES <222>

(1) é2m¥itimARewoidding Tipbufterort MGBMRERCWRGted on ice for 30

2005/017107 PCT/US2004/018936 63/83 <222> (2) <223> glutamine

aspaiagies; dPiarsHmewithiopemiivalops Resedoutalli L er 1 hour. The

tyrosine, histidine, alanine, or serine <220> <221> MOD RES <222> (4)

<22figgshedynitaiing wgrosiicdspalticyaE apparg el bf dentine

<220> <221> MOD_RES <222> (5) <223> serine, glycine, or asparagine

<zza@pargz‘@w®ggﬁ@é&@@ﬂ@ﬁﬁ@%ﬂd@@%@gﬂ@; WitBgHHRtibody

phenylalanine, aspartic acid, leucine, or tryE{tthan <220> <221>
MOb1Ris was carried out in parallel. The HPLC column (Vydac C18, 2.1 x 150

mm, Vydac Inc., Hesperia CA) was run in 0.1% trifluoro aceticacid (TFA) with
an elution gradient of 2-35% acetonitrile in 0.1% TFA. The UV trace of thel.
eiuﬁng peptides was reéorded by an HP 1090 HPLC device (Hewlett Packard,
Palo Alto). The two HPLC maps were compared to investigate peptide_zs that
were protected by bound to antibody 2.12,1 (Figure 11A).

[0290] Subsequent N-terminal sequencing and mass spectrbmetry was
performed to identify the specific protected peptides. N-terminal peptide
sequencing was performed by Edman degradation on an ABI-Procise protein
sequencer (Applied Biosystems, Foster City, CA). The amino acids in each.
cycle were identified by the retention time on the coupled HPLC device and
comparison to amino acid standards. Mass spectrometry of the protected
fragments was performed on a Perceptive Voyager mass spectrometer
{Applied Biosys'tems, Framingham, MA). Matrix assisted laser desorption
ionization (MALDI) was performed using the matrix, 4-hydroxycyanocinnami¢
acid (HCCA) or sinapic acid. Molecular weights were determined by -
calibration relative to known standards (oxidized' insulin beta chain and
cytochrome c). |

| [0291] The a subunit of human HGF spans amino acids 32-484, and

the B subunit spans amino acids 495-728 (see Swiss-Prot entry P14210 for
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<222> (8) <223> proline or is not present <220> <221> MOD_RES
WA/ (D) eR23> tryptophan, leucine, proline, tyrosine, or iSoleBCIN@iS2604/618936

<220> <221> MODRES <222> (10) <223> threonine or asparagine ‘

<400> 168 Xaa Xaa Xaa Xaa Xaa Xaa Pro Xaa Xaa Xaa 15 10 <210>

169 <211> 7 <212> PRT <213> Artificial Sequence <220> <223>

Description of Artificial Sequence: Hea}E;/jy chain CDR1 consensus

seqlistiean Eisitib) Apsibedy 212 biesIrgts Wiapodfel Argtected two peaks,

PCT/US2004/018936 64/83 <222> (1) <223> serine or is not present

<2203 89 IS BREWWS DIAR) RookT A8 SprntaiRper pdeptisies, both

not present <220> <221> MOD_RES <222> (3) <223> aspartic acid,

glychf¥regrmRApLliHe SHIMBRARS Bt MdIEakike Lognbgattivdimbanit of

<222> @ <223> tyrosine or glycine <220><221> MODRES <222> (6)

<2288 RtitGHe (PrethishirR 18P pe@ptReEE RegnReabingdisikgdertined text

<222> (7) <223> histidine, asRlaraqine or serine <400> 169 Xaa XaaXaa

Tyr 4 IPRTN 6EQ 1D NO: 72)) and Figure 11C). T33 was derived from
the a subunit (Figure 11C). Based on mass spectrometry, the observed
masses of the two peptides in peak T38.6 were measured to be 7165 and
6840 Daltons, respectively. Based on the possible trypsin cleavage sites
present in the sequence of HGF (see, for example, the bold underiined
arginine residue at amino acid 559 of human HGF in Figure 10D), arginine
residue nufnber 559 is predicted to define the C—términus of the protected
peptides.

[0292] Ancther complementary experiment was also designed to -
investigate antibody-binding peptides. The mixture of HGF and antibody
2.12.1, as described above, was digested with trypsin for one hour and was
then subjected to filtration by Microcon® 10 (Millipore Corp., Bedford, MA) to
remove the unbound peptides. The bound peptides were expected to be
captured by the membrane together with antibody 2.12.1. Intact human HGF
(15 ug) was added to the peptide—antibody 2.12.1 mixture to elute the bound

peptide(s) from the complex. The sample was incubated 6vemight at4°C
and was again subjected to filtration by Microcon@ 10 to separate the HGF-

eluted peptides from the antibody and intact HGF. Both samples (bound and

unbound peptides) were analyzed by reverse phase HPLC (Figure 11B).
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<210> 170 <211> 17 <212> PRT <213> Artificial Sequence <220>

woi%géﬁll?ﬁﬁcription of Artificial Sequence: Heavy chain CDR2 pe@ing€hisu® 18936
sequence (CDR2b) <220> <221> MOD_RES <222> (1) <223> '
tryptophan, tyrosine, valine, asparagine, or glutamic acid <220> <221>
MOD_RES <222> (2) <223> isoleucine, phenylalanine, or valine <220>
<221> MOD_RES <222> (3) <223> asparagine, serine, tryptophan, or
tyrBSHEE G 01 e0? Pty Adba/e reubsliisae dispbistempinal
MODRES '<222>(£4) <223> proline, serine, tyrosine, or histidine <220>
<298 SURDT RSP ESS sPeekmRelynasAfae! REHRD Srspartic acid
<220> <221> MOD_RES <222> (6) <223> serine or glycine <220> )
<221> MABREENDSDHIE wamsuserdmelbleskanad Raptidepradange peptide
<220> <221> MODRES <222> (8) <223> glycine, threonine, aspartic '
ac@@@hr(ﬁéf@ié%lél%ff%ﬁtﬁb\yﬁaraéﬁ%\@z elute from ts REPAPPPIGF

(9) <223> threonine; isoleucine, or lysine <220> <221> MOD_RES
<20omplgy and was identified by N-terminal peptide sequencing to contain the

same two B subunit sequences found in T38.6, above. The size of the
peptide(c) in peak T48 was heterogeneous based on the mass spectrometry
.and therefore a precise C-terminus could not be predicted from this data.
Three other peaks {labeled # in Figure 11B) either contained no peptide or a
peptide of unknown origin, unrelated té HGF.

[0294] Together, these two experiments indicated that the N-terminal
region of the beta subunit of H.GF is part of the ebitope for_antibody 2.12.1.
This date complements the data in Example 8D, where it was found that the
epitopes involved in binding were located within amino acids 507-585 of
human HGF. The mutational analysis and the molecular masses of the
protected peptides show that the antibody-binding epitope of human HGF is
focated within amiﬁo acids 495-556 of human HGF.
F. Competition Binding of Antibodies

[0235] Antibodies to HGF described in Example 6 ultimately derived
from hybridoma 2.4.4 (antibody 2.4.4) and antibodies to HGF uitimately
deﬁved from hybridoma 2.12.1 (antibody 2.12.1) were FITC labeled for use in
competition assays as fol!éws. Antibodies 2.4.4 and 2.12.1 were separately
dialyzed in PBS pH 8.5. FITC label ([8-flucrescein-5- (and-6)-carboxamido}

hexanoic acid, succinimidyl ester (5(6)-SFX] mixed isomers) (Molecular
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<223> asparagine or tyrosine <220><221> MOD_RES <222> (11)
wa28atymosine or histidine <220> <221> MOD_RES <222> @2)/92282/018936

alanine or asparagine <220> <221> MOD RES <222> (13) <223>

glutamine, aspartic acid, or proline <220> <221> MOD_RES <222> (14)

<223> lysine or serine WO 2005/017107 PCT/US2004/018936 66/83

<220> <221> MOD_RES <222> (15) <223> phenylalanine, valine, or

leuBidbes2 Ttpt #2294 MDBRESIdP>-dadh ob B8 tylatdialyeast a;,rgib@daes ata

<220> <221> MODRES <222> (17) <223> glycine or serine <400> 170

Xam¥ima Mdia Rab (dee Kaathad Wdsoraa Xaakxee! Xion hd Mda lxbel xb& mg/ml

151015 Xaa<210> 171 <211> 20 <212> PRT <213> Atrtificial

SequendBC:270ps2a8xt Descrptimot: Batifidial Bxudroep ratvedR&H22°C)

CDR3 consensus sequence (CDR3b) <220> <221> MODRES <222>

(1) s2z2akygiutathic deill, Bparticcaniels sexiechengbaeinesepaiatedy prastinbugh

<220> <221> MODRES

Pharmacia PD-10 columns {Amersham, Piscataway, NJ) which had been

‘equi!ibrated with PBS. The resulting preparations were read on a
spectrophotometer at 280 nM and 495 nM. The antibody concentrations of
those preparations were calculated using absorbance at 280 nm. The ratio of

labeled antibody to unlabeled antibody was calculated using the following

formula:
Ax X MW antibody - = mole labeled antibody
E mg antibody/ml mole unlabeled antibody

where Ax = label absorbency at 495 nm, and E = extinction coefficient of label
= 77500. Typically, antibody was labeled about 3:1 (FITC-labeled
antibody:unlabeled antibody).

[0296] The ability of each of the two labeled antibodies to compete for
binding with each of the other nine antibodies to HGF was assessed. Each of
the two labeied antibody to HGF was separately incubated with HGF and
each of the two labeled antibody to HGF was also separately incubated with
HGF in the presence of a 50-fold molar excess of one of the other nine
antibodies to HGF that had not been labeled. Thus, in nine separate
samples, labeled antibedy 2.4.4 was separately incubated with HGF along
with each of the other niné antibodies to HGF that had not been labeled.

Likewise, in nine separate samples, labeled antibody 2.12.1 was separately
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<222> (2) <223> leucine, glutamic acid, aspartic acid, histidine, proline,

queggygm?mor Is not present <220> <221> MODRES <222> @ﬁ%@ﬁﬁmmlsﬁﬁ
glutamic acid, tyrosine, or leucine, or is not present <220> <221>

MODRES <222> (4) <223> leucine, asparagine, glycine, histidine,
tyrosine, or tryptophan, or is not present <220> <221> MOD_RES WO
2005/017107 PCT/US2004/018936 67/83 <222> (5) <223> arginine,

sefe ehbNMGHCile iy aFiRes alyciiaherc phamiadaamib oatiés notHIBS dnat had
<220> <221> MOD_RES <222> (6) <223> glycine or is not present

<230t s@ad raMEHIRES cK 23 dmddd sdrbhlrypiophas alsyesipeatediasiny the
present <220> <221> MOD_RES <222> (8) <223> aspartic acid or is not

prege Rt 0aisd2 b MSIDnRESD €2 22k 9)5tR 283Kerine or arginine, or
is not present <220> <221> MODRES <222> (10) <223> serine or is not

present 2207 <R pddBRRIOTpERdn (L) 1<@A3r iplysneampetiomeassays

is not present <220> <221> MOD_RES <222> (12) <223> tyrosine,

glujpasRiecrigubsRSPaticiabisde drastialdyesent 82F0x1Aalkr MOEsRAShe
same antibody that was not labeled. Thus, FITC labeled antibody 2.12.1 was
incubated in the presence of, and sepaicicly in the absence of, a 50-fold
molar excess of unlabeled antibody 2.12.1. Likewise, FITC labeled antibody
2.4.4 was incubated in the presence of, and in the absence of, a SO;foid molar
excess of unlabeled antibody 2.4.4. As expected, the_ftuorescerice signals
from samples in the presence of a 50-fcld molar excess of unlabéled
antibodies were significantly lower than the fluorescence signals fr_om
samples in which unlabeled antibodies were not added.

[0298] Binding profiles are provided in Figure 12." Figures 12A and 128
show experiments using labeled antibody 2.12.1. Key 1o curves in all panels
of 12A and 12B: A: negative control (FiTC-labeled antibody 2.12.1 without
HGF); B: positive control (FITC labeled antibody 2.12.1 with HGF), C:
antibody 1.74.1; D: antibody 1.75.1; E: antibody 1.28.1; F: antibody 3.10.1; G:
antibody 1.61 3 H: antibody 1.24.1; L & .ntibody 1.60.1; J: antibody 2.40.1; K:
antibody 2.12.1; L: antibody 2.4.4. Figure 12A shows results from a
competitave blndmg assay using fluorescent antibody 2.12.1 with the d5 HGF
splice vatiant target protein. Figure 12F shows results from a competltlve

binding assay using ﬂuorescent antibody 2.12.1 with full length HGF target

protein. Figures 12C and 12D show experiments using labeled antibody
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<222> (13) <223> tyrosine, phenylalanine, or aspartic acid, or is not :
WErgHErt1 d4920> <221> MOD_RES <222> (14) <223> tyrosinePa3idid4/018936

acid, histidine, or tryptophan, or is not present <220> <221> MOD_RES"

<222> (15) <223> tyrosine, glycine, aspartic acid, proline, or serine, or is

not present WO 2005/017107 PCT/US2004/018936 68/83 <220> <221>

O B Lo RS A S B8l e

B I IR e s D

S R L T SR T s oy

A B R R AN ey

A e, Y e 5 NN o

A oS 220 crh g BHRHG L SLAISHR) FS8HERSSi antiboay
2.4.4 with the d5 HGF splice variant target protein. Figure 12D shows results
from a competitive binding assay using ﬂuorescent antibody 2.4.4 with full
length HGF target protein.

[0299] The data indicate that each of the ten antibodies {o HGF
competes with each of the two labeled antibodies for binding to full iength or
d5 HGF. Some of the antibodies exhibited complete competition with the
labeled antibddy. {e.g. antibodies 2.12.1, 1.24.1 and 2.4.4 compete
completely with FITC-labeled antibody 2.12.1, Figure 12A and 12B, peaks H,
K and L, respectively). Other antibodies only partially competed for binding
(e.g. antibodies 2.12.1, 2.40.1 and 1.61.3 partially compete with FiTC-labeied

2.4.4, Figure 12C and 12D, peaks K, J and G, respectively).
Exampie 8

Neutralizing ELISA Agsavs

[0300] A neutralization ELISA assay was developed to assess whether
the antibodies discussed in Example & could interrupt Met-HGF binding.
Delphia 96-well plates (Cét#: AAAND-0001, Wallac inc., Gaithersburg, MD)

were coated with HGF by adding 100 ul of HGF at 6.25 pg/mi per well. The
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chain protein sequence <400> 173 Asp lle Val Met Thr Gin Ser Pro Asp
Ser Leu Ala Val Ser Leu Gly 151015 Glu Arg Ala Thr lle Asn Cys Lys
Ser Ser Gin Ser Val Lein Phe Ser 20 25 30 WO 2005/017107

WO 2885 3{¥:93004/018936 69/83 Ser Asn Asn Lys Asn Tyr Leu Ai@*ifmi’mm@lmgsﬁ '
GIn Lys Pro Gly GIn 35 40 45 Pro Pro Lys Leu Leu lle Tyr Trp Ala Ser

Thr Arg Giu Ser Gly Val 50 55 60 Pro Asp Arg Phe Ser Gly Ser Giy Ser

Gly Thr Asp Phe Thr Leu.Thr 65 70 75 80 lle Ser Ser Leu GIn Ala Glu

Asp Val Ala Val Tyr Tyr Cys GIn GIn 85 90 95 Tyr Phe Ser Pro Pro Tip )
PrutBbenehe Ginubtat sl YR aid houras 203°ClovegRightoFhe plates were
<211> 113 <212> PAT <213> Atrtificial Sequence <220> <223>

Dascriptohad AitHiGid B&A¢Oel SPrtiiefio KaPba Ggtitherelinggotdld) in PBS o
sequence <400> 174 Asp lle Val Met Thr GIn Ser Pro Asp Ser Leu Ala Val
SenlaniGly 0115:T0vEEnGI0 farg 1ate Thallmasni@ypeiat Ser it Ghaking.

lle Phe Tyr Ser 20 25 30 Ser Thr Asn Lys Asn Tyr Len Ala Trp Tyr GIn

Lys Lys[P&0) QY &3ins 25 gie 25 Pre Prepeyed by tepdte®ly Mixiap Sdulfle Met
Arg Glu Ser Gly Val 50 55 60 Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly

ThriemBIEs Thy ket BBer0mc8nctintBxicherdfeupainiaide® anfispdy to
Val Ala Val Tyr Tyr Cys Gin GIn 85 90 95 Tyr Tyr Ser Thr Pro Trp.Thr

- RIercheGig eiiddyr Tiie YahGlunilatidhe tibell G clys 667 OM] DR3AM,>74.1
107 WO 2005/017107 PCTIUS2004/018936 70783 <212> PRT <213>
A2l BeMEBEn K207 nM, 0.91 nM, 0.30 nM, 0.10 nM, and 0.034 nM. A
volume of 100 ul of a iest sample was added to each well of the plétes; The
plates were then incubated at 4°C ovemight and then washed 4 times With
PBS containing 0.1% TWeen 20. Next, 100 pl per well of Biotinylated anti-
cMetR antibody (Cat#: BAF358, R&D Systems Inc., Minneapolis, MN) at 2
pg/ml, was added. That antibody binds to the Met-HGF complexes on the
p!é’(e, but does not bind to anti-HGF antibody 'bour.xd tol the HGF on the plate,
The plates were then inCt.Jb.at‘ed for 2 hdurs with shaking, and weré washed 4
times with PBS containing 0.1% Tween 20. Eu-streptavidin (1:1000 dilution in
~ Assay buffer) (Cat# 1244»360, Wallac Inc., Gaithersburg, MD) was added ahdr
the plates were shaken at room temperature for 1 hour. The plates were then
washed 4 times with PBS con{aining 0.1% Tween 20. Next, 100 jul of
enhancement buffer (Wallac Inc., Catit: 1244-105, Géithersburg, MD) was
added. After at least for 5 minules, the plates were read using Eurépium
method on Victor 2 (1420 Multilabel Counter, Wallac Inc,, Gaitﬁersburg, MD).
[0302] Percent inhibition of Met binding to HGF .{i..e. -neutraliza'tion) was
caiculated and 1Csp values were d_e1errﬁinéd using fhe 4 pafameter fit equation

Excelfit, Version 2.0.6, (Microsoft Inc, Seatle, WA). In the preéence of the
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<223> Description of Artificial Sequence: Synthetic kappa light chain

WE O EE lence <400> 175 Asp lle Gin Met Thr Gin Ser Pro BeF/E82104(§18936
Ser Ala Ser Val Gly 151015 Asp Arg Val Thr lle Thr Cys Arg Ala Ser
Gin Gly lle Arg Asn Asp 20 25 30 Len Gly Trp Phe Gin GIn Lys Pro Gly
Lys Ala Pro Lys Arg Leu lle 35 40 45 Tyr Ala Ala Ser Ser Leu GIn Ser Gly

Val Pro.Ser. Arg P el.Gly 5055 60 Ser GI r Gly Thr Glu Phe Thr
eu e e DL Hiserieds Coeranis B Lp BHERID THRTypas
Tyr Cys,Leu Gln His A er Tyr Pro Leu 85 90,95 Thr Phe Gly Gly Gly
o DA BRHoR e hels isombh B bt
<213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Synthetic kappa light chain protein sequence <400> 176 Asp

lle GIn Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 1510 15
Asp Arg Val Thr lle Thr Cys Arg Ala a@?ﬁ'@l qle Arg Asn Asp 20 25 30

Leulycjill)é !Tm'TX{'Grizn'r?!g éﬁs Pro Gly Lys Ala Pro Lye Arg Leu lle 35 40 45
Tyr Ser Gly Val Pro Ser Arg Phe Ser Gly 5055
60 Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Leu Gin Pro. 65

70 75 80 GAi AdptRiteoajahtinytByiciyr Cys Leu GIn His Asn Ser Tyr Pro
Leu 85 90 95 WO 2005/017107 PCT1US2004/018936 71/83 Thr the Gly

Sh i T L BRI S B iR,

SeaeRt KRS KaPgdgilt @iaip Bé‘ﬁ?lﬂé?%%’r%@ﬁ? in 8% Falcon tissue
culture plates (VWR, San Diego, CA, Cat.# 62740-081) by adding 1x10* PC-3
cells per well in 100 pl HPMf 1640 (Invitrogen, Carlsbad, CA, Cat. # 11875-
093 ) containing 5% Fetal Bovine Serum (Hyclone, Logan, UT, Cat. # SH
30070.03) and 1x penicillin, streptomycin, glutamine (invitrogen, Carlsbad,

- CA, Cat. # 10378-016). After 24 hours of growth at 37°C under 5% CO2, the
cells were rinsed once with DMEM-low glucose (Invitrogen, Carlsbad, CA,
Cat. #1 1885—084) containing 0.1% bovine serum albumin (Sigma, Louis, MO,
Cat. #A-3156) and incubated for 18 to 20 hours with 100 yi DMEM-low
glucose media 'containing 0.1% bovine serum albumin (Sigma, Louis, MO,

Cat. #A-3156).

[0304] Eight different dilutions of each of the ten antibodies to HGF
from Exampile 6 were separately prepared by serial dilution in media (DMEM-
fow glucose with 0.1% bovine serum aibufnin) containing 200 ng/mi HGF,
The concentrations of the antibodies to HGF in the separate dilutions were:

200 nM, 67 nM, 22 nM, 7 nM, 2.5 nM, 1 nM, 0.3 nM, and 0.1 nM.of a
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Asp lle GIn Met Thr GIn Ser Pro Ser Ser Val Ser Ala Ser Val Gly 1510 is

wd\siédg-Y@ Thr lle Thr Cys Arg Ala Ser Gin Gly lle Ser Ser Tripca® 22089018936
Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Asn Lau Lau lle 35 40

45 Tyr Glu Ala Ser Ser Leu Gin Ser Gly Val Pro Ser Arg Phe Gly Gly 50

55 60 Ser Gly Ser Gly Thr Asp the Thr Leu Thr lle Ser Ser Leu Gin Pro

65 70 75 80 Glu Asp the Ala Thr Tyr Tyr Cys Gin Gin Ala Asn Gly Phe .
Proanjrameargh oty thélGly. Ghaly antibydyHGE|Idilsions veoe o8 ubated for
<210> 178 <211> 107 <212> PRT <213> Artificial Sequence <220>
<228rresaiabB7SCArtificial Sequence: Synthetic kappa light chain

protein sequence <400> 178 Asp lle Gin Met Thr Gin Ser Pro Ser Ser Leu

Ser Val ngg\égkr@ﬁ’% f%&gééus“ﬁ%ér%’s%!dmgg éﬂﬁﬁ G¥® i%ﬂ‘lﬁﬁ%ﬁr‘;@mcose

Gly lle Se Lau Ala Trp Tyr In Lys Pro Gly Lys Va
Pro Lys Leu L(i

eSS TR o SO A
L T T A SRR P ot
A DS R B o
e B S TR SR g e o
| gﬁ:r; %L%S@&A\glg eé%l%ow%a?eéf séo‘dr %X&I; m{hl l? OBh;Eic?gg-étr)%%é%ontaining
0.3 mM sodium-ortho vanadate (Sigma, Louis, MO, Cat. #5-6508). The
washed cells were incubated for 15-30 minutes on ice in 60 pl lysis buffer
containing 1% Triton X-100 (Pierce, Rockford, IL, Cat.# 28314), 50 mM Tris
pH8, 100 mM NaCl, 0.3 mM sodium-ortho vanadate (Signﬁa, Louis, MO, Cat.

#35-6508) and 1X protease inhibitor cocktail (Sigma Cat. # P-8340).

[0306] Anti-Met antibody coated beads were prepared by
incuba.ting, Dynabeads M-280 Streptavidin (IGEN inte'rnationall,
Gaithersburgh, ‘MD, Cat. #110029) with 4 pg/ml of goat-anti Met-biotin (R&D
Systems Inc., Minneapolis, MN, Cat.# BAF 358} for 30 minutes at room
temperature in PBS containing 1% bovine serum albumin (Sigma, St. Louis,

- MO, Cat. # A-7888), 0.1% Tween 20 (8ib'rad, Hercules, CA, Cat.# 170-6531).
A volume of 25 ul of anti-Met antibody co‘ét.ed beads per well was ptaced in
96-well Costar assay plates (Coming, NY, ‘bat. #3365).

[0307] A volume of 25 i of each of the different PC-3 cell

lysates was separately added to each well containing anti-Met antibody
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20 25 30 Leu Asn Trp Tyr GIn Gin Lys Pro Gly Lys Val Pro Lys Leu Leu
wie085#0 145 Tyr Val Ala Set Ser Leu GIn Asn Gly Val Pro Ser pag/BHm04/018936

Ser Gly 5055 60 Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Set Ser

Leu Gin Pro 65 70 75 80 Glu Asp Phe Ala Thr Tyr Tyr Cys GIn Arg Ser

Tyr Ser Thr Pro Pro 85 90 95 Thr Phe Gly Pro Gly Thr Lys Val Asp lle Lys

100 105 <210> 180 <211> 107 <212> PRT <213> Artificial Sequence

<220naipgdhepdscriptoplatearifivialiSaduuaddosyithetickappa ligmperature with

chain protein sequence <400> 180 Asp lle Gin Met Thr Gin Ser Pro Ser

Ser tealkSwy. Al\®durvaldGn2.5 plild PR Copib/0g 1febovine serum albumin

PCT/US2004/018936 73/83 Asp Arg Val Thr lle Thr Cys GIn Ala Ser Asp

GIn {BigrenAkoulyy MRD, 25aB04# et 88}, T0pt Ty T Gee s ROL{BIGadCHeToules, CA,

Ala Pro Lys Leu Leu lle 3540 45 Tyr Gly Ala Ser Asp Leu Glu Thr Giy Val

Pro Set Arg7thaSenGlvd NG DS enésinBeTHBphbiyspimhadttidiget G 10
Ala lle Ser Ser Leu GIn Pro 65 70 75 80 Glu Asp lle Ala Thr Tyr Tyr Cys

GIn @it BRoiseshheiadl o hxed 20O NASICRY & @l- 8 Ghad Ridderi per well
Leu Glu lle Lys 100 105 c210> 181 c211> 108 <212> PRT <213>

Artifigiad prUMRISE for? P uath eseinternnirdifitialaeingneevolume of 12.5
Synthetic kappa light chain protein sequence <400> 181 Glu lle Val. Met

Thr GinSeBBrechlaifig-e% BevMal SruRvaiGlynih 501024 T Gde e Ald 8 ng/ml

Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Asp Ser Asn 20 25 30 Leu Ala

Trp Ly AOrinde/© RIoTAE-falbeh [pdt i At heatibaell € AhePshlrgh, MD, Cat. #
110087) was added and the plates were incubated for 30 minutes at room
temperature with shaking. Signal (expressed in IGEN counts) was
determined in IGEN M8 reader (IGEN International, Gaithersburgh, MD). 1Cs
values were calculated using the four parameter fit equation and the Excelfit
‘software package, version 2.0.8, (Microsoft Inc., Seattle WA). Data for two
experiments using the IGEN formai is shown in Figure 14. For each of the ten

of the antibodies to HGF, ICs values were in the low nanamolar to sub-

nanomolar range.
'B. Neutralization of U-87 MG Growth/Survival

0308]  U-87 MG cells (ATCC # HTB-14) are a human
glioblastoma line that expresses both Met and HGF. Growth/survival of those
cells in culture is not enhanced by exogenous HGF. Endogenous Met,
however, appears to be activated by endogenous HGF under growth
conditions. Disruption of binding of the endogenous HGF to the endogenous

Met may result in decreased growth and/or survival.
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Tyr Gly Ala Ser Thr Arg Ala Thr Gly lle Pro Ala Arg Phe Ser Gly 50 55 60
wo286{aiyyRar Gly Thr Glu Phe Thr Leu Thr lle Ser Ser Leu GInP@ayu82c3d 018936
75 80 Glu Asp the Ala Val Tyr Tyr Cys GIn GIn Tyr lle Asn Trp Pro Pro 85
90 95 lle Thr Phe Gly GIn Gly Thr Arg Leu Glu lle Lys 100 105 <210>
182 <211> 108 <212> PRT <213> Atrtificial Sequence WO 200/017107
PCT/US2004/018936 74/83 <220> <223> Description of Artificial
Sequenci3@thetic khb8Z IBtcelaivpiv@invseiuefcyehoesies Assay Plates
lle Val Met Thr Gin Ser Pro Ala Thr Leu Ser Val Ser Pro Gly 1510 15 _ )
Gl(Crarping WY, 1Gal. SE13603 by qAdNSH8Ireisrres vl BJMEM spesia (Gibco
30 Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu Met 35
40BBITRaskvile, SH ertAkgAld The SRR eeptaining o Bneter Ao
55 60 Ser Gly Ser Gly Thr Glu Phe Thr Lein Thr lle Ser Ser Leu GIn Ser
65BN AdhPuis Machpigieysn dftesntarnesRigHshohpach of the
Pro Pro 8590 95 lle Thr Phe Gly GIn Gly Thr Arg Leu Glu lle Lys 100 105
<varsbediesia HEEIE Pramel SuRRAIPA g FRaalD iEls of U-87
<223> Description of Artificial Sequence: Synthetic ka light chain
coh&@r@@l@seﬂﬂ%ﬁ@é\Q@?@‘@@ﬁ‘rﬂmﬁﬁﬂe%ﬁﬁﬁ%ﬁ fgpepasate
Undetermined consensus residue; variable amino acid _<220> <221>

MOIDUIRES w23 090/ ia$% 8255/ 0h ddidriaied ohssHSls Teaitgént, 0.4
variable amino acid <220> <221> MOD _RES
tg/ml, 0.14 pg/ml, 0.05 pug/ml, 0.015 pg/mi, 5.1 ng/mi, and 1.7 ng/mi of a -

particular antibody to HGF.

[0310] Seven days after the addition of the antibodies to HGF,
the media was removed from the plates and the cells were fixed with 100 pit of
10% trichloroacetic acid (Sigma Inc., St Louis, MO Cat#: T-9159) per well and
incubated at 40C for 1-2 hours. The wells were rinsed 5 times with tap water.
The fixed cells were stained with 100 i of 0.4% sufforhodamine B (Sigma, St
Louis, MO Cat#: S-9012) in 1% acetic acid (Fisher, Pittsburgh, PA Cati#:
UN2789) by a ten minute incubation at foom temperature. Following the
staining, the cells were washed 5 times with 1% acetic acid and air-dried. The
optical density of the plates at 540 nm was read on a microtiter plate reader
(S.peclraMax PLUS, Molecular Devices, Sunnyvale, CA). The optical density
is proportional to the total amount of protein present in the cell monolayer, and
thus is a measure of cell survival/proliferation over the 7-day assay period. To
calculate 1Cs values, the percent inhibition was calculated compared to cells

incubated with an isotype control antibody, or with no antibody. The ICsp
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<222> (36)..(38) <223> Undetermined consensus residue; variable amino
WEXI§03/9P1197<221> MODRES <222> (56)..(56) <223> Undeteiming$2004/018936

consensus residue; variable amino acid WO 2005/017107

PCT/US2004/018936 75/83 <220> <221> MOD_RES <222> (98)..(98)

<223> Undetermined consensus residue; variable amino acid <220>

<221>’MeOSD RE§8I<2 > 100). d’IgOO?ﬁI%Zb Undeﬁ%r?med consensus
residie; Variable amine acid 2 g 4 BPTREES il sgwation and the Excelfit

(202 03 <22 > Undetermln 1} Nsus residue; vari @ ino acid

<400> 0%5@ Rf it LPI!?r% %ﬁ %ﬁ% Zﬁ’ z&n Ser Val

Gly 1510i5 Asp Arg Val Thr lle Thr Cys Arg Ala Ser GIn Ser Xaa Xaa

Xaa Xaa 20026 3D Xaa XmddlboXKbeokaeXaateis Ale hohyr iGiRiGirlys. All ten
Pro Gly Lys 35 40 45 Ala Pro Lys Leu Leu lle Tyr Xaa Ala Ser Thr Leu

Gin Fethg lgntidlogie $5000GPrdSeribeg ThE SenGlly Set@iicithe lyrénth/survival
Asp Phe Thr Leu Thr 65 70 75 80 lle Ser Ser Leu Gin Pro Glu Asp Phe

Ala Thitey/ U7 BG4S GifisGiitas 10306 Tigs XhaBdr Mfdheenitaadkaaiidre typically
Phe Gly GIn Gly Thr Lys Val Glu 100 105 110 lle Lys <210> 184 <211>

118lesy thapRO0MVE> Artificial Sequence <220> <223> Description of

Artificial Sequence: Synthetic gamma heavy chain protein sequence

<400> 184 Gin Val GIn Leu Val Gin §&f a.l(falu Val Lys Lys Pro Gly

Ala 151015 Ser Val Lys Val SerCys Lys Ala Ser Gly Tyr Thr Phe Thr

Gly Tyr 20 25 30 WO 2005/01.7107 PCT/11S2004/018936
Neutralizing i in Xenograft Tumors

A. U-87 MG Xenograft Minimal Residual Disease Model

[0312] U—87. MG cells were grown to near-confluency and then were
suspended in serum-free medium at a goncentration of 25x10° cells/ml. The
cells were visually assessed to be >98.5% viable, as determined by trypan
blue exclusion. To test a single antibody to HGF, 5>c1c.)6 U-87 MG cells in
serum free media were injected subcutaneously into the right flank of fifty
female nude mice (CDT Nu/Nu, Charles River Laboratories, Wilmingtpn,

Mass.). The fifty mice were placed into five groups of ten mice each.

[0313] Each mduse within a particular group of {en mice was treated by
intra-peritoneal injection with the same dose of the same antibody to HGF
discussed in Example 7, or with the IgG1 constant region (Isotype Control).
The antibody doses tested were: 1 g, 3 1g, 10 ug, and 30 ug per injection.
The antibody injections were performed twice per week for four weeks,
beginning on day 2 after injection of the U-87 MG cells. Tumor

measurements and body weights were recorded twice per week for 30 days,
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76/83 Tyr lle His Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met 35

wd9udSohwT rp lle Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Glncliye2bes/018936
50 55 60 Gin Gly Arg Val Thr Met Thr Arg Asp Thr Ser lle Ser Thr Ala Tyr

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

Tyr Cys 8590 95 Ala Arg Glu Leu Glu Leu Arg Tyr Tyr.Gly Met Asp Val

Trp Gly Gin 100 105 .110 Gly Thr Thr Val Thr Val 115 <210> 185 <211> .
118nd2upopratupes warafiait delgdente gdbederanias ipagthiptvidtt x height.
Artificial Sequence: Synthetic gamma he_avy§> chain protein sequence '
<4bmsuls @eanared Wit PRy sl AtetHiorarros e kBA8 {nstitute,
Ala 1510is Ser Val Lys Val Ser Cys Lys Ala Ser Gly T)(r Thr Phe Thr

Glyyr Ganys N Tysiegaerariedanaggiosns ARPYACKH ewadipy acbmife’s

Trp Met 35 40 45 Gly Trp lle Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala o
Glpegtimeetesd 55 60 Gin Gly Arg Val Thr Met Thr Arg Asp Thr Ser lle

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

Thr Ala Vghd Yﬁﬁ%r%%rgé%g(ﬁérﬁl@ﬁtég &leH-sptude e ABINES XD HGF
‘Gly Met Asp Val Trp Gly Gin 100 105 110 Gly Thr Thr Val Thr Val 115

<2105 186 IR XEAN@ ARRHLEH0R PETHENRROA QLR G didBRe
<212> PRT <213> Artificial Sequence <220> <223> Description of

Artficial PRONERFA IR BCAATRRARANY FIhale REACINMTeaWENA icate time of

<400> 186 Gin Val Gin Lea Val Glu Ser Gly Gly Giy Leu Val Lys Pro Gly

Glyaodind 4iAd the doses are shown in the legend. The number of animals at
each dose {out of 10) with no measurable tumor is indicated in parenthesis.
For the two highest doses tested, 10 pg administered twice per week and 30
1g administered twice per wéek, the inhibition of tumor growth was statistically
significant when compared to control animals receiving the isotype control at
30 ug. twice per week (human IgG2 #PK16.3.1, Abgenix inc. Fremont, CA).
Stight, but not statistically significant, growth inhibition was seen with the 2
lower doses (1 and 3 ug twice per week) of 2.4.4. Data are presented as the
méan + standard error; n=10 animals per group and p<0.05 was considered
statistically significant. Experiments testing the other nine antibodies to HGF

from Example 6 showed similar complete inhibition of tumor growth at the

higher doses.

B. U-87 MG Xenograft Established Disease Model
[0315] U-87 MG cells in serum-free media were iniected into nude
mice, following the procedure discussed above in Example 11A. Tumors

were allowed to grow for approximately two weeks until they reached a
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Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Tyr 20 25
WIS/ Ser Trp lle Arg Gin Ala Pro Gly Lys Gly Leu Glu TRSWAISE®4/018936

40 45 Ser Tyr lle Ser Ser Ser Gly Ser Thr lle Tyr Tyr Ala Asp Ser Val 50

55 60 Lys Gly Arg Phe Thr lle Set Arg Asp Asn Ala Lys Asn Ser Lea Tyr

65 70 75 80 Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr

Tyr Cys 85 90,95 Ala Arg Asp Glu Tyr Asn Ser Gly. Trp Tyr Val.Len Phe
AT TS0 BSTAEE S e AP 158, SR AR F94EEses 1 HOF
<210> 187 <211> 116 <212> PRT <213> Artificjal Sequepce  <220>
BB N6 AR PR eI EoP e M B I REg A8 200 .
protein sequence <400> 187 GIn Val Gin Leu Val Glu Ser Gly Gly Gly Val
vall@fhHasPGRPAYg twiser persv e E@S‘RF@“Q&%”S@YC% AR pgicatsdhy the
Phe Thr Phe Ser Ser Tyr 20 25 30 Gly Met His Trp Val Arg GIn Ala Pro
Garxens lip lFauetuT B VBT 40 We s e iMeanty 9§ anseenusiehasp

Lys Tyr Tyr Ala Asp Ser Val 50 55 60 WO 2005/017107
PCdreginod Aa18936 The/B9mpe GN At (PHE AE KBl nepkasgable
Lys Asn Thr Leu Tyr 65 70 75 80 Lou Gin Met Asn Ser Leu Arg Ala Glu
AspuThera vay B isypdigated sormenihesis chrRuetgriaiptirnofU-87 MG
Phe Asp Tyr Trp Gly Gin Gly Thr 100 105 '110 Leu Val Thr Val 115 )
<2tomapgrepih was phepryedmt plkdesssarifeliatisaly sigaificanbregression of
<223> Description of Artificial Sequence: Synthetic gamma heavy chain

protemeasighlisiaddunnsra 8esarvigvethkdaBiRG IINSRaR IS §XBEIrBaNs,

Val Lys Pro Ser Gin : ) ) _ )
each of the ten antibodies to HGF discussed in Example 6 were tested in this

model and complete inhibition was obsérvec_i at the higher doses of each

antibody.
C. Ranking Antibodies in the U-87 MG minimal residual disease model

[0316] To determine the relative potency of the ten antibodies to HGF
discussed in Example 6 in the U-87 MG tumor model discussed in Example
11A, a low dose that only partially inhibited tumor growth in the minimal
residual disease model was chosen. Preliminary dose-response studies
(Figure 16A) suggested that 5 g twice per week would give partial inhibition
by the antibodies to HGF. A series of head-to-head experiments comparing
up to 5 different antibodies to HGF were conducted. Results from two of
these experiments are shown in Figures 16C and iGD. The ** indicates those
antibodies to HGF that significantly inhibited tumor growth compared to the

PBS and Isotype controf IgG2 antibody (p<0.0001).
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151015 Thr Leu Ser Leu Thr Cys Thr Val Ser Gly G1y Ser lle Ser Ser
WRSWEPPBB0 Gly Tyr Tyr Trp Ser Trp lle Arg Gin His Pro Gly IP¢SGK20BI018936

Glu 354045 Trp lle Gly Tyr lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro

Ser 50 55 60 Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn

Gin Phe 65 70 75 80 Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr

Ala Val Tyr.T 90,95 Cys Ala Arg Ser His Leu His Tyr Tyr A ) ;
Ser Gty TIPSR TEB% STae i Sy RO AT PP Eing the
Gly Th Val Thr.vVal 115 120 1 <210> 189 <211> 119 <212> PRT
1SS D B a8 035 S0 SRR MRS RIS 1 those

Sequence: Synthetic gam é1ea hain protein sequence WO .
2008 BE AUSSB0 6855 BRENERKIR s At R two of
GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser GIn 15 1015 Thr Leu Ser
LeuNRFEFERINVEN SR TE K& hig e Wk and 385 30 Gly Tyr -
Tyr.Trp Ser Trp lle Arg GIn His Pro Gly Lys Gly Leu Glu 35 40 45 Trp lle

Gly Asn lle Tyr Tyr Ser Gly lle Thr'Tyr Tyr Asn Pro Ser 50 55 60 Leu Lys

Ser Arg Val Thr Met Ser Val Asp Thr Ser Lys Asn GIn Phe 65 70 75 80

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala VVal Tyr Tyr 85 90

95 Cys Ala Arg Asp Pro Leu Tyr Gly.Asp Tyr Gly Phe Asp Pro Trp Gly

100 105 110 GIn Gly Thr Leu Val Thr Val 115 <210> 190 <211> 123

<212> PRT <213> Artificial Sequence <220> <223> Description of

Artificial Sequence: Synthetic gamma heavy chain protein sequence

<400> 190

157



Gin Val GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Bar Gin 15 10
is Thr Leu Ser Leu Thr Cys Thr Val Ser Giy Gly Ser lle Ser Ser Gly 20 25
30 Gly Tyr Tyr Trp Ser Trp lle Arg Gin His Pro Gly Lys Gly Leu Glu 35 40
We4é{5mﬂle Gly Tyr lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser 50 55
60 Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Asn GIn Phe 65
70 75 80 Ser Leu Lys Val Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr

1. 8RBANAS AR PEBRRP B RING BIRESEHNE kbRsehsen ity yr Gly
Met 100 105 110 WO 2005/017107 PCT/US2004/018936 80/83 Asp Val

defBrnPinGiadiin TODR) M dbA VidmleDRAG, €HR24 HnaBHR3A1
<212> PRT <213> Artificial Sequence <220> <223> Description of

Artifigiad reRNICEIR$a SYnthride g aeamiaRvti¢ Ralueiftein se6deRee hij k
<400> 191 ,Gin Val Gin Leu Lys Glu Ser Gly Pro Gly Leu Val Lys Pro Ser

I m@in g § Whakeifhirheld Serdgis Sylsated o YalSereGirdaiiheestle Ser
Ser Gly 20 25 30 Val Tyr Tyr Trp Ser Trp lle Arg Gin His Pro Gly Lys Gly

glutemifdl 2300 AbdThrdIedkyteyrtRie detidyobaraiMesming dgfdisgisn
Pro Ser 50 55 60 Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys

serfs) Sififthedid d & EhBamTes; LerihysbrlcSersaricyed TranAire At Asp
Thr Ala Val Tyr Tyr 85 90 95 Cys Ala Arg Asp Arg Ser Gly Tyr Asp His

alyBire Aspaisahite s YenihoMtRbf 14 Selent&aiGin GlinEoMssIvatferor
Val 115 120 <210> 192 <211> 118 <212> PRT <213> Atrtificial

is rideguesseat; ePR0D 521kBy Destdpiohiaim ibiiviRlcSagpiencgaByiteteis not

gamma heavy chain protein sequence
present; amino acid h is selected from phenylalanine or tyrosine or is not
present; amino acid i is serine or not present; amino acid j is serine or not
present; amino acid Kk is selected from asparagine, threonine, or not present;
amino acid | is selected from asparagine, isoleucine, or valine; amino acid m
is selected from lysine, arginine, asparagine, or aspartic acid; amino acid n is
selected from asparagine or serine; amino acid o is selected from tyrosine,
aspartic acid, tryptophan, or asparagine; amino acid p is leucine; and amino
acid q is selected from alanine, glycine, or asparagine;

wherein CDR2a comprises the amino acid sequence rstuvw X,

wherein amino acid r is selected from tryptophan, alanine, valine, glutamic
acid, or glycine; amino acid s is alanine, amino acid t is serine, amino acid u is
selected from threoni-ne, serine, or aspartic acid; amino acid v is selected from

arginine or leucine; amino acid w is selected from glutamic acid, glutamine, or

alanine; and amino acid x is selected from serine, asparagine, or threonine;



<400> 192 Gin Val Gin Leu Gin Gin Trp Gly Ala Gly Leu Leu Lys Pro Ser
Glu 151015 Thr Leu Ser Leu Thr Cys Ala Val Tyr Gly Gly Ser the Ser
Thr Tyr 20 25 30 WO 2005/017107 PCT/US2004/018936 81/83 Tyr Trp

Ser iR ATRILIEINGH e Gk euRUTIRd.S5 4043 Sly Gy

lle Asn His Ser Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys

o fy BN TR e G B L B -
is $IB&N (ﬁtyﬁ ¥ﬁ dShine Jéﬁa%qﬁé‘/ &y 5%:‘% REP I BGYAH L6,
0 y rva &Nd

105 110 G _ hr LeuVal T 115 <210> 1_93_<211> 1_1_6_<212>
fromPiysesMififREIRRUSIGEINE28P 3 arhre aRARs UipR qk AdificY from o

Sequence: Synthetic gamma heavy chain protein sequence <400-> 1

ph&iPIahaE éﬁ%&‘:’é Glenafi GINEra G rhEhy b L RIRReF Siinb 2d8 ¢

15 Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ser le Tyr 20 25
is é’é?egt\érdTﬁBrﬁ%re-ﬁ%l'?!2691@8;‘3&{%?9 Lyl &&H @%E@é@eéﬁ@%

45 Gly Tyr Val Tyr Tyr Ser Gly Ser Thr Asn Tyr Asn-Pro Ser Leu Lys 5

pro'i’ﬁ@,(}%%‘s'iI%Qtw@omélepﬁgﬁ%ﬁla?ﬁﬁe-r@s Ficyschendalaheser Leu
65 70 75 80 Lys Leu Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys

try PR P BnA 8l GY Y Ms R RISo TARI P BHSH I RE £\aBt Bre it
Gly GIn 100 105 110 Gly Thr Leu Val 115 <210> 194 <211> 123 WO

amfPadd Gt RipldpRal08(RISE36ri8 3y reking, BRiEsidlemérifigal
Sequence
amino acid h' is threonine or asparagine; and
wherein the polypeptide, in association with an antibody heavy chain, is
capable of binding hepatocyte growth factor (HGF) and wherein the
polypeptide comprises at least one amino acid sequence selected from SEQ

1D NO: 24, 26, 28, 30, 32, 34, 36, 38, 40, 42,70,71,72,73,74,75,76, 77,

78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, and 89.
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<220> <223> Description of Artificial Sequence: Synthetic gamma heavy
chain consensus sequence <220> <221> MODRES <222> (16T (l6)
<223> Undetermined consensus residue; variable amino acid <220>
<221> MODRES <222> (31)..(32) <223> Undetermined consensus

2 ;e irolatathpRivaaniia Gamarisngatlesshiosraeg rismentiarity (42)

<223> Undetermined consensus residue; variable amino acid <220>

detesminipg regigny CHRY sqlaspted §pm SR 1RdtRAReatbLeR3ks
residue; variable amino acid <220> <221> MODRES <222> (102)..(112)
<228 ek lehRAB LB R SINRC F&IABRANATIAG AdhC 42269
<221> MODRES <222> (114).. (114) <223> Undetermined consensus
Wheteii RMIRRI A8 BrNeHRR LD DSt rssentiBmiRe S ud bJs seienied fim
<223> Undetermined consensus residue; variable amino acid <400> 194
asRAHIG A ALV AR GUISEPENASRIERMIBE Fald sdsrie'adrskiRM 5 10
15 Thr Leu Ser Leu Thr Cys Thr Val Ser. Gly Gly Ser lle Ser Xaa Xaa 20
aspari agil, PHCINR BENE8r YRR AHPRiiNReariialedyings Bnneadsd is
354045 Trp lle Gly Tyr lle Tyr Tyr Ser Gly Xaa Ser Thr Tyr Tyr Asn Pro
tyreging gniseAcild [Fssledied TamrhrasiRe PUAIVALS TR fHCAS:
GlIn 65 70 75 80 WO 2005/017107 PCT/US2004/018936 83/83 Phe Ser
selpglpfEOna IS8l &/ AN eHH A &1L ALY PHRPAREAAIT GBI 51959 1 r
CyS Ala Arg Asp. Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 100
selpiad FomElif, SSRAMIKSSVETAB Gly Gin Gly Thr Leu Val Thr
V

al
wherein CDR2b comprises the amino acid sequence hijklmnopqr

st u v w X, wherein amino acid h is selected from tryptophan, tyrosine, valine,
asparagine, or glutamic acid; amino acid i is selected from isoleucine,
phenylalanine, or valine; amino acid j is selected from asparagine, serine,
tryptophan, or tyrosine; amino acid k is selected from proline, serine, tyrosine,
or histidine; amino acid | is selected from asparagine, serine, or aspartic acid,
amino acid m is selected from serine or glycine; amino acid n is selected from
glycine or serine, or is not present; amino acid o is selected from glycine,
threonine, aspartic acid, serine, isoleucine, or asparagine; aminc acid p is
selected from threonine, isoleucine, or lysing; amino acid g is selected from
asparagine or tyrosine; amino acid r is selected from tyrosine or histidine;
amino acid s is selected from alanine or asparagine; amino acid t is selected

from glutamine, aspartic acid, or proline; amino acid u is selected from lysine
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115 120 125 WO 2005/017107 PCT/US2004/018936 1/38 Figure 1A
HGF2.4.4 VK433 HGF 1.29.1 VK4.83 HGF 212.1 VK31121116 HGF
3.10.1 VK312116 HGF1.61.3VK1-018106 | HGF124.1VK1-L15 HGF

or §eld AR S Besisel e U el S S e

S el S SN

Se'g%ra%@@@k%@%gﬁ%#Néggc()lsz|FYSSTNKNYLAWYQKKPGQP
PKL\]V%&@?&@@EO&@?@@Wt e é@gé)acid sequenceyza b cd ef

DIQMT A3VGDRVTITCRASQG------

g H&g%(ﬁ‘ﬁé@% KARHRII b ddfaR7ig Qdibteadbbtgiutamic

MTQSPSSLSASVGDRVTITCRASQG------ IRNDLGWYQQRPGKAPK

aci&'-é&/ébﬁqfc,s'aci'dGéze}%‘é,lo\/éﬂy'cj:iﬂxé (é':? is not present; amino acid z is

DIQMTQSPSSVSASVGDRVTITCRASQG-----
sel RN ICRRE Sl aca st ek il lhe, or

DIOMTQSPSSLSVSVGDRVTITCRASQG------IBSYLAWYQQKPGKVPKL

glybihe/dpikng resdAtSNRHO TR selected from glutamic acid,
DIQMTQSPSSLSASVGDRVTITCRASQS------

tyrd TR LYY QRKBEK YBHbINOASHing GEid B Y 88 leucine,
(1)DIQMTQSPSSLSASVGDRVTITCQASQD------

o RO O NGRGIN6 hfoson

acie PINLAUNERQITRCLARRELLERS HRithtHE et dsiRe1glldfe, or
(1)EIVMTQSPATLSVSPGERATLSCRASQS------

phefFRAAKEY QKRG SARBM. MO BT GoBsAneis @) RIRNT@sERSLS
SVGDRVTITCRASQS | LAWYQQKPGKAPKLLIY ASTL Section 2 (61)

am%@:%oef‘)%gggétéé‘ﬂr&ﬁ’ﬁ%]ﬁ N5 ne, or is not present; amino
ESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYFSPP-WTFGQGT

acik VK §5801EDu019 oL DSBSt bt 3RiBd) is selected from serine
ESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYSTP-WTFGQGT

or aRYiRIKe( 3794 Rd¥Brek et Balnd Aeid \H<iksA8Ane or is not present; amino
(55)QSGVPSRFSGSGSGTEFTLTIS3LQPEDFATYYCLQHDSYP-LTGGG

acid KYELKI6eR I%Npggaﬁb Wr%@%é,\d?km praent; amino acid | is
QSGVPSRFSGSGSGTEFTLTISSLQPEDFATYYCLQHNBYP-LTFGGGT

selSEIKEPEAIBNR | JIRISECKR D MphiiétRP)or is not present; amino
QSGVPSRFGGSGSGTDFTLTISSLQPEDFATYYCQQANGFP-WTFGQG

acid KMERe(S268d BV ko dhd] Bhdifaleritde AZ048artic acid, or is not
QSGVPSRFSGSGSGTDFTLTIS$SLQPEDVATYYCQNYNSDP-LTFGGGT

prel&il5ies Hei\p is e HE Ao - 80810 12882 Rdhcid, histidine, or
QNGVPSRF.SGSGSGTDFTLTISBLQPEDFATYYCQRSYSTP-PTFGPGT

try Mn(SRGs! RN Bredéf): Biaind Gdid MK QARIBREFdm tyrosine, glycine,
ETGVPSRFSGSGSGTDFTFAISSLQPEDIATYYCQQYDNLP-YNFGQGT

aspaHid K éReBIENIND o1 98YHdGrasl Ack Westhe/bAfirdBkid n'is selected
ATGIPARFSGSGSGTEFTLTISSLQSEDFAVYYCQQYINWPPITFGQGTR

frorhEfifdiRBAVAIA - tykB3in &l G A AVVECIR /b & (980 pré Serit dRfineCacid o
SGSGTEFTLTISS LQSEDFAVYYCQQYNNWPPITFGQGTRLEIK {Seq ID

is stiRctEBASrANSEERES Mdnine, glycine, or tyrosine, or is not present; amino
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQY S P

acid PGRSEIENEI HrERetERMNMINES Phéky BRI 6l Qyrosine; amino acid g
PCT/US2004/018936 3/38 Figure 2A HGF 1.61.3 VG 4-31 HGF2.4.4VG

431 HGF2.12.1 VG 4.59
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HGF3.10.1 VG 4.34 HGF 1.74.3 VG 1.02 EHGF 1.601 VG 1-02 HGF
129.1 VG 3.33 HGF1.24.1VG3.11 HGF 2.40.1 VG 4.31
HGF1.75.1VG4.31 WO 2005/017107 PCT/US2004/018936 4/38 Figure

. 2B (1)110203nCDR 4050 CDR2 ~., HGF 1.74.3 VG 1-0_2é1) .

is 'c@ [Q/Q - g‘w‘g% \;@églggi g@f&-yg_lme, tyrosineg, isoleucine,

GYYIHWVRQAPGQGLEWMGW | NP NSGGT MY H GF 1.60.1 VG 1-02
or Hs)lme; and

B e e
LVEOGGG GGSLRL2CAASGFTPS--DYYMSWrRQAPGKOLE

Ca‘%%%ﬂé%%@r@:}é HGF 1.29.1 VG3-33 (1)
QVQLVESGGGVVQPGRSLRLSCAASGFTF

3. 2THE GMyPAMRO APCHELE MO ININGTE BRENNc-HBIh6 eG4 B E (e
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSDGYYWSWIRQHPGKGLE

selewied Fors SEST Y NG ES, 471206313 83185, 37, 39, 41, and 43.
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLE

TYY 5 31 ( =
g 0 S R L e
. Y T Sl 2
s e A R e A A B 18 2e
QVOLQQWGAGLLKPSETLSLTCAVYGGSFS--TYYWSWIRQPPGKGLE
5. witenelyseptidasf ¢rini2g sompaaingg gt least one amino acid sequence
QVQLQESGPGLVKPSETLSLTCTVSGGSIS--IY YWSWIRQPPGKGLEWI
selepies,/fram-SEANP AYAsASud ¢1) A1 BEIEAI0PKBEP, 107, 108, and
TLSLTCTVSGGSIS GYYWSWIRQ PGKGLEWIGYIYYSG STYY Se
10%tion2 (63) F2270 60 90 !fm CL1 124 HGF1.743VG1-02 (61)
AQKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYYCARELELR--------

6. YYReMBYYiEEde Jr&ih 80 doMiprkiag €tlikast one amino acid sequence
AQKFQGRVTMTRDTSITTAYMEL

sel@&é&ﬁ%ﬁ“@)}@dméﬁﬂﬁmﬁ;ﬁwﬁﬂm QY GQS5 MY 24148, and

VG3-11 (61

11ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARDEYNEGW------
-YVLFDYWGQG HGF 1.29.1 VG3-33.(61) AD

7, T AR R TA N ARG

NPS VDTSKNQFSLKLSSVTAADTAVYYCARSHLHY-YDSSGY

KSRVTIS
Sp%éﬂ%ﬂ/\?@@j& HGF2.40.1 VG4-31 (62)
NPSLKSRVTMSVDTSKNQFSLKLSSVTAADTAVYYCARDPLYG---------
8. DWieaHhWwéetiGe biGRY. 6 daitGe B8 (6Rerein the polypeptide is an
NPSLKSRVTISVDTSKNQFSLKVSSVTAADTAVYYCARDPLWFG-----
antBeByYGMDVWGQG HGF2.4.4VG4-31
(62)NPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR-------

coﬁ%%QYWGQG HGF2.12.1 V04-59 (60)
PRSAVTISVDTSKNQFSLKLNSVTAADTAVYYCARGG-----

NP ORIy PR SR LT R 228 SV BBy
o O S R B B B R - b e i ™

HGF 1.24.1 VG3.11 (116) TLVTV (Seq ID No.: 186) HGF1.29.1
V03-33(112) TLVTV (Seq ID No.: 187) HGF 1.61.3V G 4-31 (123)
TMVTV (Seq ID No.: 188) HGF2.40.1 VG 4-31 (115) TLVTV (Seq ID No.:
189) H GF 1.76.1 VG 4.31 (119) 2T VRV (Seq ID No.: 190) HGF 2.4.4
VG 4-31 (117) TMVTV (Seq ID No.: 191) HGF3.10.1 VG4-34(114)
TLVTV (Seq ID No.: 192) HGF2.12.1 VG4-59(114) TLV-- (Seq ID No.:
193) Consensus (125) TLVTV (SeqélP No.: 194) WO 2005/017107
PCTIUS2004/018936



5/38 Figure 3 HGF 1.24.1 Light chain V region (Vk,1-L15)
ATGGACATGAGGGTGCCCGCTCAGCTCCTGGGGCTCCTGCTGCTCT
GGTTCCCAGGTTCCAGATGC

GACATCC GAT.Géﬁ%AGTCTCCA‘&?TTCCGTG&'CTGCATCT%TA&;G{,
AGACAGA%!% ] Gemprises the amino acid sequénceabcde
T.GTiGGGCGAGLCAGGGTATTA CAGCTGG&"I{AGQCTGGTATCAGC

g hi £5 KR A s GRRTEN BTpup0 aCid’ IS $8ledtdd ffom Tysing, afgining, or
o A AT ARG ATC CAGTIT G AN GRRE TG EATC
o A AT AT A CATCACE AGCSISRARSTEAP S
oPEC ARG R BT R o TR R
s A AR s e o e AL AT AR RS P
Presr AT SHR i mmisayam e saiBs e
Pre e O B R PR AR R AR il
Pro R R TR R T PR AR PN R LB RSP
o R ccharene RO ERAT T A RR TS 2R
is seleblad A KSR NN Bsparagine or aspartic a

GCCGTGTATTACTG GATGAGTAT

sel%g?é&fﬁ%%@@@ﬁ@&%@r@xe@%ﬁﬁﬁé@iﬁG%T&%E%Q%%T@FB%%?T

Q ID NO: GF 1.29.1 Light chain V region (Vk, 4-B

asdalRGkRaT éﬁ%?ér%%%%%‘?%ﬁ?gﬁ FRIEGhte! GRAdHRGT

GATGCCTACGGAGACA

acigé%%%%%%%ﬁ%?%&ﬁ&%%&%%%SSTCTCTGGGCGAGA

GCCACCATCAACTGCA

TCCAGCCARAGHT G DRI eSS hE AR sbARAGENRG EARM

TGGTATCAGAAGAAACCG

x, whaff\ebifd SGd %%g@a%af FOMFSIIRS S G AnE GRS Gathtic

CGGGGTCCCTGACCGGTT
aci@%@ﬁ@&?@ GHRG 168 SROMAHEAI I R TC 8G B TAAREAGE & is

GCTGAAGATGTGGCA

sel&ldd ASHAREGIHAGEAE A hedaMad AGd: GrildGeRGRd S8Rl
GGGACCAAGGTGGAAATC AAA (SEQ ID NO: 03) HGF 1.29.1 Heavy

argfAl o [EFARNMMBF i WAS e8P iom %Iutamic acid, glutamine, or
ATGGAGTTTGGGCTGAACTGGGTTTTCCTCGTTGCTCTTTTAAGAGG

alafiftd o GmbCRG TS Séted from serine, asgara ine, or threonine;
CTCGGTGGAGTCTGGGGGAGGCGTGGTCCAGCCTGGGAGGTCCCTG

AGACTCTGCIGE @%g%rﬁ}rises the amino acid sequence A\f za'bc
GGATTCACCTTCAGTAGCTATGGCATGCACTGGGTCCGCCAGGCTC

d' ecﬁgﬁc%%ﬁ%gﬁ%%%—r Sselected from glutamine or leucine: amino
GTGGCAGTTATATGGTATGATGGAAGTGAT AATACTATGCAGACTC

aci@?%%%ﬁ@@%&ﬁ?%ﬁ& asparagine, or arginine; amino acid a’ is
ATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAG

sel &R 5@@@%@%3&%Ianine, or serine; amino acid b’ is selected
GCTGTGTATTACTGTGCGAGAGAGGACTACGGCGAGGGTTTTGACTA
CTGGGGCCAGGGAACCCI'G GTCACCGTCTCTAGT (SEQ ID NO: 04)
HGF 1.60.1 Light chain V region (Vk, 1-A20)
ATGGACATGAGGGTGCCCGCTCAGCTCCTGGGACTCCTGCTGCTCT
GGCTCCCAGATACCAGATGT
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGTATCTGTCGG
AGACAGAGTCACCATCACT
TGCCGGGCGAGTCAGGGCATTAGCAGTTATTTAGCCTGGTATCAGCA

GAAACCAGGGAAAGTTCCT
ANCCTCCTCATCTATCTTCCATCCACTTTCCAATCACCCCTCCCCT.




ATGGGATGGATCAACCCTAACAGTGGTGGCACAAACTATGCACAGAA
GTTTCAGGGCAGGGTCACC
ATGACCAGGGACACGTCCATCACCACAGCCTACATGGAGCTGAGCA

frofg B R A ST R AT RSl ASRIRRIN 5 2P MG R G
Aol 05 ST  saes Bl o Sepan i alihd haaTIsSEC

sl A T ST AR CRETRAC RO TR RECIGETRGTBCTCT

TGT

louSC /o Y AGhE Abrtrfie Geidr & 6 prifed. airnt aLid 56 BISHAE HARC

ACCATCA

ol AL AR GG AGOARATHARGAAGTA TIMATIRREATCACCA

AAACCAGGGACA

isofebihd Hnd Glia! AGHY IKROREE 6T ddaRaMR g CCGTCCCATC

AAGGTTCAGTGGAAGTGGA
TCTGGGAGRGM TﬁeTﬁ&Tg&ﬁ%%%T%%%%&T NG CSNHEAACA

TATTGCAACATATTACTG

he %%ﬁFQE%%@T%%%%&%T&@E%QQ@@%&%&GCT

GGAGATCAAA (Seq. ID NO:07) HGF 1.61.3 Heavy chain V region (Vh,

4-31in Qe Tﬁg@%gjide comprising at least one complementarit
ATGAAACACCTGTGGTTCTTCCTCCTGCTGGTGGCAGCTCCCAGATG

detePlGhd fehfok TG feAMEd from CDR1b, CDR2b, or CDR3b
CTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGT

whéiefn ISR TtRd Ghino acid seql_uence abcdefg, wherein
GGTGGCTCCATCAGCAGTGATGGTTACTACTGGAGCTGGATCCGCC

anﬁ@%@%%%%@%%r&em; amino acid b is selected from aspartic
GAGTGGATTGGGTACATCTATTACAGTGGGAGCACCTACTACAACCC

aci@gpggcﬂ%ﬁéﬁéﬁaﬁﬁ%ﬁ@amino acid ¢ is selected from aspartic acid,
ACCATATCAGTAGACACGTCTAAGAACCAGTTCTCCCTGAAGCTGAG

glyEil& e A G line GReSHAL or isoleucine; amino acid d is tyrosine;
ACGGCCGTCTATTACTGTGCGAGATCCCACCTTCATTACTATGATAGT

amﬁ*@%@@gﬁégglﬁgﬁﬁ%@@ymsine or giécine; amino acid f is selected from
GGTGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTAG

isolbSiRE), R MAL, By btohrRakighhgRainG JRaieg (/5eletbd fdm
ATGGACATGAGGGTGCCCGCTCAGCTCCTGGGGCTCCTGCTACTCT

his®frfe] SSpatiglhd FrsafrTCT
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG

AGACAGA{hE EBRSHEeImprises the amino acid sequence hijkimn
TGCCGGGCAAGTCAGAGCATTAACAGCGATTTAAATTGGTATCAGCA

o pEANYCCAR & GARASH Safad acid h is selected from tryptophan, tyrosine,
AAGCTCCTGATCTATGTTGCATCCAGTTTGCAAAATGGGGTCCCATC

valif@Giapafafnd e GItahirCArid; amino acid i is selected from isoleucine,
TCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGA

phé'hkTé'erﬁ’ﬁ\f\Gﬂ_ JAad Asmiad acid j is selected from asparagine, serine,
CAACGGAGTTACAGTACCCCTCCCACTTTCGGCCCTGGGACCAAAGT

trySESpAEATErANOSREQTMDI QI8N 15 GEldcttidrorpmbIRaINs¥rIiegieprtéhe,
VGI-02)- hulgG2 C region

or Midifatpd Ciaied\§éid G& A&H A Gtot &4 Salkd §ifel Ghrind ErAGS A CaRe;
GAGCCCACTCCCAGGTGCAG

amrd@El (8 GdledicSfrint d&7ie or e ARG BEi6 & (a(eelEerd Tiom
AGGTCTCCTGCAAGGCTTCT
GGATACACCTTCACCGGCTACTATATACACTGGGTGCGACAGGCCC
CTGGACAAGGGCTTGAGTGG
ATGGGATGGATCAACCCTAACAGTGGTGGCACAAACTATGCACAGAA
GTTTCAGGGCAGGGTCACC
ATGACCAGGGACACGTCCATCAGCACAGCCTACATGGAGCTGAGCA
GGCTGAGATCTGACGACACG 144
GCCGTGTATTACTGTGCGAGAGAACTGGAACTACGCTACTACGGTAT

GGACGTCTGGGGCCAAGGG ACCACGGTCACCGTCTCTAGT (SEQ
1D NO:- 10\ WO 2005/017107 PCT/11IS2004/01202R8 7/2Q Eintire 2



CTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGT
CCCTCACCTGCACTGTCTCT
GGTGGCTCCATCAGCAGTGGTGGTTACTACTGGAGCTGGATCCGCC
AGCACCGAGGGAAGGGCCTG . .. ,
IlYBIREHSE AT GBS PROXGTOIATHRIBR BF6 B 8 AE EREE FREINE e cc
GTCCCTCAAGAGTCGAGTT . o
threQNRT ARSI A B R TR RN oA IRBHFPETE RHBARBER BAG
CT%L?TG CTGCCGCGGAC o

Sel R P L S PR PP A B AR R R BBIRG PRIFCES Feledsdrey
TCGACTA%’TACGGTATGGA

SRS B AR R AL AT R oRSR Sis EG
2) HGF 2.4.4 Li inV i VK, 4-B3). ) . )

AR AR T Sl R, T e AspaRdine: amino anidt iy selecied
GGTGCCTACGGGGACATC . , ) , ,
fro T ETAG CaRRTik A RERINe- AT IoR A% s seleciedioryygine

GGGCCACCATCAACTGCA

or RO A AR AT TR T AN R ARIRS aG: PF JUP RS T

TG GT@\TCAG

AR AL SR TAN T Altaming PR S A% BRI RIRASE S AnTC
Se’%gﬁ%ggfé@é%é%%@é{;iCAeATTTCACTCTCACCATCAGCAGcc

Gy R 0 s A% 2miRR AT SR G,
o SEGNTLRT AR . Whe s nind Sid i EelebdahBReY
oA R T e G I TCC T T R TRET GG ASRTSARA S8R

s SRR A R RS A RAS FE AR IISASARARS ST T
oy G SO AL AR ARIGTET TR AG RARRT REATECOCC

W G AT A I AR AT SR ACAREIAGRAGAASES
s S ARG 6T ARG H IS R BAAERT G o

o R AT TAGTRTCCAACARRTHETOG TRBSTAGRAREASC
o AAC BRI ERTEARGBTEICFASTASRRIRNG bALAE

egion

o A O A AR T LTI GFTAGTSERAE B

o G A O CT G AR EACH ARG TGS TG RGR AN
or SRS A AT AL AR AMST IO BRI SATAGGRGEACANG

acid ) fs SEeL B R dh frOSHR o o PR G S8 PR T
sel IR A dSinkC ofufblid A6 B Apiafut Gb0H T st pleet! Hfino

AGCA

acid KT LLAE E%%%G%W%TJ&%G&%W%%@%@GA
GATTAAA (SEQ ID NO: 15§ WO 2005/017107 PCT/US2004/018936
8138 Figure 3 (continued) HGF 2.12.1 Heavy chain V region (Vh4-59)-
hulgG2 C region
ATGAAACACCTGTGGTTCTTCCTTCTCCTGGTGGCAGCTCCCAGATG
GGTCCTGTCCCAGGTGCAG
CTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGT
CCCTCACCTGCACTGTCTCT
GGTGGCTCCATCAGTATTTACTAéTGGAGCTGGATCCGGCAGCCCC

CAGGGAAGGGACTGGAGTGG
ATTCCOCTATCTCTATTACACTCCCACCACCAATTACAACCCCTCCCT




HGF 2.40.1 Heavy chain V region (Vh, VG 4-31)- hulgG2 C region
ATGAAACACCTGTGGTTCTTCCTCCTGCTGGTGGCAGCTCCCAGATG
GGTCCTGTCCCAGGTGCAG

ore A A O O AG AT GG OAG LTI CACAGACCCTCT

GGCTCCA CAGCAGTGGTG T CTA]CTG(S;?fA
Is sele

try;%’ RRCE RIR =8 &8’8%3 ctediro ng: o |n ,cgﬁycme
s R R AT TR CACAICTATAS ARTE R ATASST A
oy T ARTARAGACOTRTARRARE AR E&B?&%IS%%SE%%

s Sectpl el SRR SR At S s S R B Rty Algio
a0 PR R R R R bR ) AWt o arid .
s RTG L0 b AR RERY is solecten dmu walins. dygsing, dsglessine:

or Fg@@%ﬁcﬁ@CCTCTCCTGCAGG
AGAGTGTTAGCAGCAACTTAGCCTGGTACCAGCAGAAAC

CTGGCCAGGEEIGHE85B. ol 8 Gp id ssomation with an antlbod¥

CTCATGTATGGTGCATCCA

iigh?@?%Tr?%% @@&Bﬁ&%&ﬁ@fz d where iG éf&% srpecific j

ACAGAGTTCACTCTCACCATCAGCAGCC

COF@%E@E%T%&T&E%%IG segue ce selected from

ATAATAACTGGCCTCCGATCACCTTCGGCCAA GGGACAOGACTGG

26, %Tié\%& (SEQADMO11ALNHES, 37104 Heags chginy region (B, Y6,

4-34)- huigG1.'C region

71, 725PE A Y6 T G7d T8, B a5, B8l 85 6h 768, @O C

'GGTCCTGTCCCAGGTGCAG

91, @M G4 3T GG G ACRACT T ML es LS FIBN AR 467 CT

'CCCTCACCTGCGCTGTCTAT
1063 RIS GRT GET FRACTACTTAGACTRGMICTREARE PRCCAGCCCC
CAGGGAAGGGGCTGGAGTGG
ATTGGGGAAATCAATCATAGTGGAAGCACCAACTACAACcCCGTCCCT
10. chhessnegitehiasiroegentref claim 9, comprising the amino acid
TCAGTAGACACGTCCAAGAACCAGTTCTCCCTGAAGCTGAGCTCTGT
seqyaraes oiEEHBAKAEE @ng 25.
GTGTATTACTGTGCGAGAGGGGGGTACGATTTTTGGAGTGGTTATTA
11. TERCIREiTic G e RACRIE G TemblAs R @rfint’éeldi(SEQ ID
NO: 20) WO 2005/017107 PCT/US2004/018936 9/38 Figure 3
sedigontiay A FHaNanN@PRe Sengtant Region
CGAACTGTGGCTGCACCATCTGTCTTCATCTTCCCGCCATCTGATGA
GCAGTTGAAATCTGGAACT
GCCTCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAA
AGTACAGTGGAAGGTGGAT
AACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGG
ACAGCAAGGACAGCACCTAC
AGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTACGAGAAAC
ACAAAGTCTACGCCTGCGAA
GTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACA
GGGGAGAGTGTTGA (SEQ ID NO: 21) Human IgG1 Constant Region
GCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCA CcCcTCCTCCA
AGAGCACCTCTGGGGGCACA
GCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGA
CGGTGTCGTGGAACTCAGGC
GCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCT
CAGGACTCTACTCCCTCAGC 4
AGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACA

TCTGCAACGTGAATCACAAG
CCCACCAACACCAACCTCCACAACAAACTTCACCCCAAATCTTCTCA



TCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCC
TCTCCCTGTCTCCGGGTAAA TGA (SEQ ID NO: 22) Human IgG2
Constant Region
GCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCGCCCTGCTCCA
1 GERGACIETESBAGRBAACAlaim 9, comprising the amino acid
GCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGA
s€0GSTET CHEIGANEP C285ma 29.
GCTCTGACCAGCGGCGTGCACACCTTCCCAGCTGTCCTACAGTCCT
CAGGACTCTACTCCCTCAGC
AGCGTGGTGACCGTGCCCTCCAGCAACTTCGGCACCCAGACCTACA
CCTGCAACGTAGATCACAAG
CCCAGCAACACCAAGGTGGACAAGACAGTTGAGCGCAAATGTTGTG
TCGAGTGCCCACCGTGCCCA
GCACCACCTGTGGCAGGACCGTCAGTCTTCCTCTTCCCCCCAAAACC
CAAGGACACCCTCATGATC
TCCCGGACCCCTGAGGTCACGTGCGTGGTGGTGGACGTGAGCCAC
GAAGACCCCGAGGTCCAGTTC
AACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAGC
CACGGGAGGAGCAGTTCAAC
AGCACGTTCCGTGTGGTCAGCGTCCTCACCGTTGTGCACCAGGACT
GGCTGAACGGCAAGGAGTAC
AAGTGCAAGGTCTCCAACAAAGGCCTCCCAGCCCCCATCGAGAAAA
CCATCTCCAAAACCAAAGGG
CAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGGGAGG
AGATGACCAAGAACCAGGTC
AGCCTGACCTGCCTGGTCAAAGGCTTCTACCCCAGCGACATCGCCG
TGGAGTGGGAGAGCAATGGG
CAGCCGGAGAACAACTACAAGACCACACCTCCCATGCTGGACTCCG
ACGGCTCCTTCTTCCTCTAC
AGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCT
TCTCATGCTCCGTGATGCAT
GAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTC
CGGGTAAATGA (SEQ ID NO: 23) WO 2005/017107
PCT/US2004/018936 10/38 Figure 4 HGF 1.24.1 Light chain V region
(Vk,1-L15)
MDMRVPAQLLGLLLLWFPGSRCDIQMTQSPSSVSASVGDRVTITCRAS
QGISSWLAWYQQKPGKAP
NLLIYEASSLQSGVPSRFGGSGSGTDFTLTISSLQPEDFATYYCQQANG
FPWTFGQGTKVEIK (SEQ ID NO: 24) HGF 1.24.1 Heavy chain V region
(Vh, H3-11)-hulgG2 C region
MEFGLSWVFLVAIIKGVQCQVQLVESGGGLVKPGGSLRLSCAASGFTFS
DYYMSWIRQAPGKGLEW
VSYISSSGSTIYYADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCA
RDEYNSGWYVLFDYWG QGTLVTVSS (SEQ ID NO: 25) HGF 1.29.1
Light chain V region (Vk, 4-B3)
MVLQTQVFISLLLWISDAYGDIVMTQSPDSLAVSLGERATINCKSSQSIFY
SSTNKNYLAWYQKKP
GQPPKLLIYWASTRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQ
QYYSTPWTFGQGTKVEI K (SEQ ID NO: 26) HGF 1.29.1 Heavy chain V
region (Vh, 3-33)- hulgG2 C region
MEFGLNWVFLVALLRGVQCQVQLVESGGGVVQPGRSLRLSCAASGFT
FSSYGMHWVRQAPGKGLEW
VAVIWYDGSDKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYC
AREDYGEGFDYWGQGTL VTVSS (SEQ ID NO: 27) HGF 1.60.1 Light
chain V region (Vk, 1-A20)
MDMRVPAQLLGLLLLWLPDTRCDIQMTQSPSSLSVSVGDRVTITCRASQ
GISSYLAWYQQKPGKVP
KLLIYVASTLQSGVPSRFSGSGSGTDFTLTISSLQPEDVATYYCQNYNSD

PLTFGGGTKVEIK (SEQ ID NO: 28) HGF 1.60.1 Heavy chain V region
N\’h 111-02\- h1ilanC2 C reqninn



(SEQ ID NO: 30) HGF 1.61.3 Heavy chain V region (Vg, 4-31)- hulgG2 C
region
MKHLWFFLLLVAAPRWVLSQVQLQESGPGLVKPSQTLSLTCTVSGGSIS
SDGYYWSWIRQHPGKGL

13 EVHE ¥ PeriE G Bintivity B§& KSR RISV TS KN QR KIeSSWRAADITAVYYC
ARSHLHYYDSSGYYYG GAFDIWGQGTMVTVSS (SEQ ID NO: 31) HGF

seduaakighGeHaiiNEgish avill, 31012/02)
MDMRVPAQLLGLLLLWLRGARCDIQMTQSPSSLSASVGDRVTITCRAS

14 TR R OE A0S ot e, erREE e e SENTS 98 R sy
se LFIFE@(QQQQS%_ SEQIRNQ332) HGF 1.74.3 Heavy chain V

eg on(Vh, VG1 ulgG2 C region
MDWTWRILFLVAAATGAHSQVQLVQSGAEVKKPGASVKVSCKASGYTF
15.Téh®(mpjﬁ:q@}(1d@@@ggw\/o claim 9, comprising the amino acid
MGWINPNSGGTNYAQKFQGRVTMTRDTSISTAYMELSRLRSDDTAVYY
seqtirRES TR TFOEGNIINAVEHENdrF¥TVSS (SEQ ID NO: 33) WO
2005/017107 PCT/US2004/018936 11/38 Figure 4 (continued) HGF

161 Thel dggbtiehaihsesirm( ¥k dai®, comprising the amino acid
MDMRVPAQLLGLLLLWFPGARCDIQMTQSPSSLSASVGDRVTITCRAS

seduiosbDMANEQO IO Bnd 37.
KRLIYAASSLQSGVPSRFSGSGSGTEFTLTISSLQPEDFATYYCLQHDSY

17 TGS ol (SEQ DN, AJIGE 172 Hea chan Ygeoion
MKHLWF V. WVLSOVQLQESGPGLVKPSQTLSLTCTVSGGSIS

SRR KL o 39
EWIGYIYYSGSTYYNPSLKSRVTISVDTSKNQFSLKVSSVTAADTAVYYC

18 ARBYPEMEERE DAY G M2 Y o GRIBTI \EDUGBiBIE DA &L GF
2.4.4 Light chain V region (Vk, 4-B3)

sedu¥hEEEQY BBRLUDMNOGANY GRIMMTQSPDSLAVSLGERATINCKSSQSVL
FSSNNKNYLAWYQQKP

TS AR
Seﬁ%mvﬁﬁ%ﬁ@@v%s%%é ?<IOEr\]SGPGLVKPSQTLSLTCTVSGGSIS

SGVYYWSWIRQHPGKGL
EWIGYFYYSGNTYHNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYC
ARDRSGYDHPDAFDIW GQGTMVTVSS (SEQ ID NO: 37) HGF 2.12.1
Light chain V region (Vk, 3-L21L16)
MEAPAQLLFLLLLWLPDTTGEIVMTQSPATLSVSPGERATLSCRASQSV
DSNLAWYRQKPGQAPRL
LIYGASTRATGIPARFSGSGSGTEFTLTISSLQSEDFAVYYCQQYINWPPI
TFGQGTRLEIK (SEQ ID NO: 38) HGF 2.12.1 Heavy chain V region (Vg,
4-59)- hulgG2 C region
MKHLWFFLLLVAAPRWVLSQVQLQESGPGLVKPSETLSLTCTVSGGSIS
IYYWSWIRQPPGKGLEW
IGYVYYSGSTNYNPSLKSRVTISVDTSKNQFSLKLNSVTAADTAVYYCAR
GGYDFWSGYFDYWGQG TLVTVSS (SEQ ID NO: 39) HGF 2.40.1 Light
chain V region (Vk,1A20)
MDMRVPAQLLGLLLLWFPGARCDIQMTQSPSSLSASVGDRVTITCRAS
QGIRNDLGWYQQKPGKAP
KRLIYVASSLQSGVPSRFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSY
PLTFGGGTKVEIK (SEQ ID NO: 40) HGF 2.40.1 Heavy chain V region
(Vh, VG 4-31)-hulgG2 C region
MKHLWFFLLLVAAPRWVLSQVQLQESGPGLVKPSQTLSLTCTVSGGSIS
SGGYYWSWIRQHPGKGL
EWIGNIYYSGITYYNPSLKSRVTMSVDTSKNQFSLKLSSVTAADTAVYYC
ARDPLYGDYGFDPWGQ GTLVTYsSS (SEQ ID NO: 41) HGF 3.10.1 Light
chain V region (Vk, 3-L2/L16)



MEAPAQLLFLLLLWLPDTTGEIVMTQSPATLSVSPGERATLSCRASQSV
SSNLAWYQQKPGQAPRL
LMYGASTRATGIPARFSGSGSGTEFTLTISSLQSEDFAVYYCQQYNNWP
PITFGQGTRLEIK (SEQ ID NO: 42) HGF 3.1.0.1 Heavy chain V region
20(VHhe/epaclin hindjcy egeqien claim 9 comprising:
MKHLWFFLLLVAAPRWVLSQVQLQQWGAGLLKPSETLSLTCAVYGGSF
STY esvYI REGIPERGpIEING a first variable region comprising an amino
IGEINHSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR
acid s DEWS Yol mES ERUPNS: (BEE 1D 3 h33eP 2806751 7107
PCT/US2004/018936 12/38 Figure 4 (continued) Human Kappa
an€éisanf Region
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQS
GNSQER\crROFORDKSINg a second variable region comprising an amino
SLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID
acif| eeaug rer SRR fewn sehte Hadiéh 24, 26, 28, 30, 32, 34, 36, 38, 40,
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS
an@GHTEPAVLQSSGLYSLS
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAP
21 g1 L& epesifie Epiirgppgent according to claim 20, wherein the specific
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN
bingiﬁg@g@g\y@p\ﬁm@m[\ﬁ property selected from: a) competes for binding
GKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
to HeF\WhERY e e antivody selected from 1.24.1, 1.28.1, 1.60.1, 1.61.3,
ESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
17481 HRN YT Ads2 SIS B A3 RN HINS: i) ihiiAal e BB aptore
Region
ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSG
VHTFPAVLQSSGLYSLS
SVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPV
AGPSVFLFPPKPKDTLMI
SRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFR
VVSVLTVVHQDWLNGKEY
KCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLV
KGFYPSDIAVEWESNG
QPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEAL
HNHYTQKSLSLSPGK (SEQ ID NO: 46) WO 2005/017107
PCT/US2004/018936 13/38 Figure 5A Light Chain Variable Region
Amino Acid Sequences for CDR1, CDR2, and CDR3 Antibody CDR1
CDR2 CDR3 1.24.1 RASQGISSWLA EASSLQS QQANGFPWT (SEQ ID
NO. 60) (SEQ ID NO. 70) (SE ID NO. 80) 1.29.1 KSSQSIFYSSTNKNYLA
WASTRES QQYYSTPWT (SEQ ID NO. 61) (SEQ ID NO. 71) (SEQ ID
NO. 81) 1.60.1 RASQGISSYLA VASTLQS QNYNSDPLT (SEQ ID NO.
62) (SEQ ID NO. 72) (SEQ ID NO. 82) 1.61.3 QASQDISNYLN GASDLET
QQYDNLPYN (SEQ ID NO. 63) (SEQ ID NO. 73) (SEQ ID NO. 83)
1.74.3 RASQSINSDLN VASSLQN QRSYSTPPT (SEQ ID NO. 64) (SEQ
ID NO. 74) (SEQ ID NO. 84) 1.75.1 RASQGIRNDLG AASSLQS
LQHDSYPLT (SEQ ID NO. 65) (SEQ ID NO. 75) (SEQ ID NO. 85) 2.4.4
KSSQSVLFSSNNKNYLA WASTRES QQYFSPPWT (SE ID NO. 66)
(SEQ ID NO. 76) (SEQ ID NO. 86) 2.12.1 RASQSVDSNLA GASTRAT
QQYINWPPIT (SEQ ID NO. 67) (SEQ ID NO. 77) (SEQ ID NO. 87)
2.40.1 RASQGIRNDLG VASSLQS LQHNSYPLT
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(SEQ ID NO. 68) (SEQ ID NO. 78) (SEQ ID NO. 88) - 3.10.1
RASQSVSSNLA GASTRAT QQYNNWPPIT (SEQ ID NO. 69) (SEQ ID
NO. 79) (SE ID NO. 89) Light chain CDR1 consensus sequence (CDR1a)
of (DR B PPN (G LILLILH I P P MBI AHSEBY 203,
acid a 1s selected from lysing, arginine, or glutamirie;”amino acid b is
1. 79 LAOFEON S61ine 05 11NINe AAUOPRA© BREUNEATIARCIAE
glutamine; "amino acid e is selected from serine, glycine, or aspartic acid;
anfB L] BLEREBP SlTRtLYBHRS: RSP UER @LHOAT PIERANY B9IR0
acid g Is selected froim leucine or phenylalanine or is not present; amino
1.68¢1d 1 iy3glaceddramy phenylalaning,of tyragine gpisd1pbpresent; amino
acid i is ‘serine or not present; amino acid j is serine or not present; amino
acid k is selected from asparagine, threonine, or not present; amino acid |
is selected from asparagine, isoleucine, or valine; amino acid m is
selected from lysine, arginine, asparagine, or aspartic acid; amino acid n
is selected from asparagine or serine; amino acid o is selected from
tyrosine, aspartic acid, tryptophan, or asparagine; amino acid p is leucine;
and amino acid q is selected from alanine, glycine, or asparagine Light
chain CDR2 consensus sequence (CDR2a) (SEQ ID NO: 167):rstuvw
X, wherein amino acid r is selected from tryptophan, alanine, valine,
glutamic acid, or glycine; amino acid s is alanine, amino acid t is serine,
amino acid u is selected from threonine, serine, or aspartic acid; amino
acid v is selected from arginine or leucine; amino acid w is selected from
glutamic acid, glutamine, or alanine; and amino acid x is selected from
serine, asparagine, or threonine Light chain CDR3 consensus sequence
(CDR3a) (SEQID NO: 168):yza'b'c'd' e' f g' h', wherein amino acid y
is selected from glutamine or leucine; amino acid z is selected from
glutamine, asparagine, or arginine; amino acid a' is selected from tyrosine,
histidine, alanine, or serine; amino acid b' is selected from phenylalanine,
tyrosine, aspartic acid, asparagine, or isoleucine; amino acid c' is
selected from serine, glycine, or asparagine; amino acid d' is selected
from proline, tyrosine, threonine, phenylalanine, aspartic acid, leucine, or
tryptophan; amino acid e’ is proline; amino acid f' is proline or is not
present; amino acid g' is tryptophan, leucine, proline, tyrosine, or
isoleucine; and amino acid h' is threonine or asparagine WO 2005/017107
PCT/US2004/018936 14/38 Figure SB Heavy Chain Variable Region
Amino Acid Sequences for CDR1, CDR2, and CDR3 Antibody CDR1
CDR2 CDR3 1.24.1 DYYMS YISSSGSTIYYADSVKG
DEYNSGWYVLFDY (SEQ ID NO. 90) SEQ ID NO. 100) (SEQ ID NO.
110) 1.29.1 SYGMH VIWYDGSDKYYADSVKG EDYGEGFDY (SEQ ID
NO. 91) (SEQ ID NO. 101) SEQ ID NO. 111 1.60.1 GYYIN
WINPNSGGTNYAQKFQG ELELRYYGMDV (SEQ ID NO. 92 (SEQ ID
NO. 102 (SEQ ID NO. 112) 1.61.3 SDGYYWS YIYYSGSTYYNPSLKS
SHLHYYDSSGYYYGGAFDI (SEQ ID NO. 93) (SEQ ID NO. 103) (SEQ
ID NO. 113) 1.74.3 GYYIH WINPNSGGTNYAQKFQG ELELRYYGMDV
(SEQ ID NO. 94) SEQ ID NO. 104) SEQ ID NO. 114) 1.75.1 SGGYYWS
YIYYSGSTYYNPSLKS DPLWFGEFDYYGMDV (SEQ ID NO. 95) SEQ ID
NO. 105 (SEQ ID NO. 115) 2.4.4 SGVYYWS YFYYSGNTYHNPSLKS
DRSGYDHPDAFDI (SEQ ID NO, 96) SEQ ID NO. 106) (SEQ ID NO.
116) 2.12.1 IYYWS YVYYSGSTNYNPSLKS GGYDFWSGYFDY
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(SEQ ID NO. 97(SEQ ID NO. 107) SEQ ID NO. 117) 2.40.1 SGGYYWS
NIYYSGITYYNPSLKS DPLYGDYGFDP (SEQ ID NO. 118) SEQ ID NO.
98) (SEQ ID NO. 108) 3.10.1 TYYWS EINHSGSTNYNPSLKS
GGYDFWSGYYDY SEQ ID NO. 99(SEQ ID NO. 109) (SEQ ID NO. 119)
Heavy chain CDR1 consensus sequence (CDR1 b) (SEQ ID NO: 169): a
b c d e f g, wherein amino acid a is serine or is not present; amino acid b
is,selected from aspartic acid or glycine, orjs not present; amino acid c is
22 MBS EBENE S b D TR SRR 67E
isQleucine: amij iehdd osjpe,amjno.acid g isselected fr
o O S N, 8 B D R e onine,
or tryptophan; and amino acid g is selected from histidine, asparagine, or
23 shrineckatethpehaiartdReatopssinglstdegabnoe (CDRPBFSECIIBNNGS:
170):hijklmnopqgrs.tuvwx, wherein amino acid h is selected
selgelechiypo SHzR, Iiéh e Svalihel hsphragingd o8 §ldRinit, &nd; 4ino acid
i is selected from isoleucine, phenylalanine, or valise; amino acid j is

24 SRIPHBAEAN ISR 3HEMIRELLRe HYRIPRERG & 1B4SEEIR AlRKLAGE K i

selected from proline, serine, tyrosine, or histidine; amino acid | is

seqirdpEeddIopicReRarAgiEs) $8106: O ASEAICACd; aming agitl Bhis 19,
selected from serine or glycine; amino acid n Is selected from glycine or
serine, or is not present; amino acid o is selected from glycine, threonine,

25. fapdptilelestin delsie arde| BRiRe I CUPRRIReAbIRASS AR eQlideted
from threanine, isoleugine, or lysine; amino acid g is selected from

SeQUENGS FRETRH IS Erhihb Nt i€ &18ettl fﬂ%’m%raﬁné%@ﬂ%ﬁ&ne;
amino acid s is selected from alanine or asparagine; amino acid t is
selected from glutamine, aspartic acid, or proline; amino acid u is
selected from lysine or serine; amino acid v is selected from
phenylalanine, valine, or leucine; amino acid w is selected from glutamine
or lysine, and amino acid x is selected from glycine or serine Heavy chain
CDR3 consensus sequence (CDR3b) (SEQ ID NO: 171):yza'b'c'd e'f
ghajklI'mn op' qr,wherein amino acid y is selected from glutamic
acid, aspartic acid, serine, or glycine, or is not present; amino acid z is
selected from leucine, glutamic acid, aspartic acid, histidine, proline, or
glycine, or is not present; amino acid a' is selected from glutamic acid,
tyrosine, or leucine, or is not present; amino acid b' is selected from
leucine, asparagine, glycine, histidine, tyrosine, or tryptophan, or is not
present; amino acid c' is selected from arginine, serine, glutamic acid,
tyrosine, glycine, or phenylalanine, or is not present; amino acid d' is
glycine or is not present; amino acid €' is selected from tryptophan or
tyrosine, or is not present; amino acid f' is aspartic acid or is not present;
amino acid g' is selected from serine or arginine, or is not present; amino
acid h' is serine or is not present; amino acid i' is selected from glycine or
tyrosine, or is not present; amino acid |' is selected from tyrosine, glutamic
acid, or aspartic acid, or is not present; amino acid k' is selected from
tyrosine, phenylalanine, or aspartic acid, or is not present; amino acid I' is
selected from tyrosine, aspartic acid, histidine, or tryptophan, or is not
present; amino acid m' is selected from tyrosine, glycine, aspartic acid,
proline, or serine, or is not present; amino acid n' is selected from glycine,
valine, 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 methionine, phenylalanine, or tyrosine;
amino acid q' is aspartic acid, and amino acid r' is selected from valine,
tyrosine, isoleucine, or proline WO 2005/017107 PCTIUS2004/018936
15/38 Figure 6A ID --Kt (M) ka (1/Ms) kd (1/s) 3.10.1 4.7E-10 6.5E+04
3.0E-05 2.4.49.9E-1 1 2.7E+05 2.7E-05 2.12.1 2.2E-10 1.3E+05
2.8E-05 1.29.1 7.9E-10 6.2E+04 4.8E-05 1.75.1 7.8E-10 3.6E+04
2.8E-05 1.74.3 3.6E-10 1.3E+05 4.7E-05
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WO 2005/017107 PCT/US2004/018936 16/38 Figure 6B ID KD (pM)
24.4<10 1.29.134 +/-15 1.74.2 41+/-13 2.12.1 54+/- 7 WO
2005/017107 PCT/US2004/018936 17/38 Figure 7 3.10.1 (IgGl) 1.75.1
(1gG2) 1.60.1 (1gG2) 2.12.1 (IgG2) 2.40.1 (I9G2) - ----------12345
26.6\.is@Med P00 B1AG0 TrRETIWS HE04/0¢8088 alpid@ ¢fitjdrecomprising
(continued) 1.74.1 (IgG2) 1.29.1 (IgG2) k a:~ 1.24.1 (1gG2) 1 1.61.3
at lgg@yredanhieihgGRy i detemInirg) sy MO RR)FeETIeY from CDR1a,
PCT/US2004/018936 19/38 Figure 8 () con/FITC (.) con/PE
CDRE&F0sMEICOREFJG/PE v js031902.001 " j5031902.002 v js031902,003
v 15031902.004 w~t~-O W~3"~0dOWOWO1 O LO'Y~adO.
100vberein LA 20coppases thecnino 20id Ga@-emalb ¢olxfwh ij k
FITC'eriliav FITC-entiav FITCenti'ev FITCentiev Abgenix2.4.4 v
[ Mj$03 POYIBB RINCARIS0 26T ¢ [soRIedzdbPWibe3 eI TOR® 010 0 |, 4f,
WWWsft 5110Lotto 104 010 10to 10 104 tJ 10 10 10 10-0 010
glutsrmneparoino acid b is selected from serine or alanine; amino acid ¢ is
serine, amino acid d is glutamine; amino acid e is selected from serine,
glycine, or aspartic acid; amino acid f is selected from valine or isoleucine or
is not present; amino acid g is selected from leucine or phenylalanine or is not
present; amino acid h is selected from phenylalanine or tyrosine or is not
present; amino acid i is serine or not present; amino acid j is serine or not
present; amino acid Kk is selected from asparagine, threonine, or not present;
amino acid | is selected from asparagine, isoleucine, or valine; amino acid m
is selected from lysine, arginine, asparagine, or aspartic acid; amino acid n is
selected from asparagine or serine; amino acid o is selected from tyrosine,
aspariic acid, tryptophan, or asparagine; amino acid p is leucine; and amino
acid g is selected from alanine, glycine, or asparagine;
wherein CDR2a comprises the amino acid sequence rstuvwx,
wherein amino acid r is selected from {rypilophan, alanine, valine, glutamic
acid, or glycine; amino acid s is alanine, amino acid t is serine, amino acid u is
selected from threonine, serine, or aspartic acid; amino acid v is selected from

arginine or leucine; amino acid w is selected from glutamic acid, glutamine, or

alanine; and amino acid x is selected from serine, asparagine, or threcnine;
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FITC-entiev FITC'.nti'ty FITC'enti'ev FITC'ertisv Abgenix|.74.1 v
js031902.009 a js031902.010 v js031992.011 v 15031902.012 0000
~3V~30203Q.Cam.-IxV"~1~V w0 ~~~W3.14 10f.10100
10 WherdirdCDRBSZbIprides the midoldriOskydente ila’lp e W4 f
10t101 0-e FITC.en FITC-entiav ti, v FI TCe6tv FI TCen6-e av control

g’ MukikdranuitGihdatib i dSsa/ertDibda1 ghAArRiGe bI200ME) 18980 acid z
20138 Figure 8 (continued) Abcenixl.76.1 13031902.013 js031902.014 v

is sbSAGP01 9 visBIO02s026a G0 & aogirthé0 amiriDadid @ ie sRlected
-lIY" WOW ' ~~Y 66y 0OOO 10101010104 010101010104 010

frorhOnira i<l (dsBitiih20 A 8rink) 4 HeddetiamnRd Gadnve BEEstEdidom
FITC-antie.v Abgenix3.10.1 v js031902.017? . js031902.018 o

phgsBL800 1 08 1962:020 28id; d<ptidghte104i6dRdCins mniiod 20idE’
1077 10104 10 101 10 104 F ITC.eMiav FITC-anti-av F ITC-anti-av

is sEléCeai-friiav sAbpenptcire 1 or H3p2190RE2ANtNs0R160P B2&lected from
is031902.023 v js031902.024 wO w0 i*wd '10 10 10 110 104 11-.0101t0

profifg, 0 iihd OtH@Edtnd,oobendla@ate, BiSperintaid; IIEComR,-wr
FITC-enti.ev F ITC-eraiav control huHGF muHGF huHGFd6 WO

try(t 0B AT, 7o ih @ GTilUS 29 @40ih@ 3énint/ a8idHigsrprolne © visipgt grresstint;
Avidin vil (876) Nhg (879) Hinlf (885) Nhg (891) Not (896) Xhd (902)

amino acid g’ is tryptophan, leucine, proline, tyrosine, or isoleucine; and

amino acid h' is threonine or asparagine; and

wherein the polypepfiide, in association with an antibody heavy chain, is

capable of binding hepatocyte growth factor (HGF).

27. The nucleic acid molecule of claim 26, comprising a nuclectide sequence

selected from SEQ IDNO: 1,3, 5,7, 9, 11, 13, 15, 17, and 18.

28. An isolated nucleic acid molecule that encodes a polypeptide comprising
at least one complementarity determining region (CDR) selected from CDR1b,
CDR2b, and CDR3b

wherein CDR1b comprises the amino acid sequenceabcdefg,
wherein 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 selected from
aspartic acid, glycine, serine, valine, threonine, or isoleucine; amino acid d is
tyrosine; amino acid e is selected from tyrosine or glycine; amino acid f is
selected from isoleucine, methionine, or tryptophan; and amine acid g is

selected from histidine, asparaging, or serine;

172



BamHI (919) pCep4avidin-N 10990 bp Amp WO 2005/017107

wB CHAAR20/4/018936 22/38 Figure 9B PCT/TS2004/018936
CCCCACCATGGTGCACGCAACCTCCCCGCTGCTGCTGCTGCTGCTG
CTCAGCCTGGCTCT - ----- L L e Fomememeee =

GGGGTGGTACCACGTGCGTTGGAGGGGCGACGACGACGACGACGA
CGAGTCGGACCGAGAP TMVHATSPLLLLLLLSLAL
GGTGGcﬁﬁé@tﬁ%ﬁ%ﬁm@mhm@m@vc@mmmwmn opqr
TGGACCAACGATCT --rmmmmmemmeeebne mmmee ER— S ——— +
ccAé@G’AW;B@é@@@mm@@mwwﬂ\d:mcmmtam@@'fﬁ"é valine,
ACCTGGTTGCTAGA VAPGLSARKCSLTGKWTNDL EcoRl
GGé@%@m@w%‘é@m@mmmﬂmﬂmﬁ@mmwmm@
ACAGGCACCTACAC ---mmmmmebmmmmmmmmebmmmmmmmmemmmmmmmee FR— FR— +
ccém@*ﬁr@PA@fn@dﬁM@@@e@GAm@we@m@mrmm/aca‘g‘rmganne
GTCCGTGGATGTG GSNMTIGAVNSKGEFTGTYT
CA@(@%@*PA%WG%@%@WGN@Am@mﬂkgmwmmemwaaymsine
ATGGGACACAAAA —-mmmmmmmbmmmmn mmebon mmmmmeommmeeeee FR— FR— +
GT@W@@‘@@&T%T@@@@é'ﬁﬂé@@m@mA@ﬁWA@'mcr@@ﬁmc acid;
TACCCTGTGTTITTAVTATSNEIKESPLHGTQN
CAé@WMA@%@@é@m@@@@w@mm@m(memémd from
GGAAGTTTTCAGA -orrrrborermoomo ook
GTE éﬁ*ﬂ%?‘r@f*ﬁéﬁ@sr@é G%@ém@&mmm@@mw&m
CCTTCAAAAGTCTTINKRTQPTFGFTVNWKFSE
&”&%&cmﬁ@ﬁw&éﬁﬁ@%mﬁ@@awﬁn@mm@m@ pis
AGGTCCTGAA bbb e +
ERE ée&ﬂ@?dﬁ%@@%@w@ﬂmwmeqt@@srmm from
TTCCTCCAGGA%‘(I’T STTVFTGQCFIDRNGKEVLK
GABD) ESFECRTBRE AR T 5 PRlckrd Aeatymsing AT bistidine;
GGAAAGCTACCAG -t-mmmmm = Ammmmmmmmebmmmmmme'meeee b e
CTé'aFR@&@@&W&&@@W&%@%@%@@&MWlected
CCITTCGATGGTC TMWLLRSSVNDIGDDWKATR Hindlll
Nh él utamsne aspartic acid, or proline; amino acid u is selected from lysine

GGTCGGCATCAACATJITTCACTCS?CTG GCACACAGAAGGAGCAG
cTESENRG AR Ecid Y tg_g@rﬁg@te 1 from phe enyfaianme valine, or leucine;

cc%&'e&8%&%&%‘&8%%&@@@@&@@@%f@#emmw@

T AAVGINIFTRLRTQKEQLLASL Nhel Notl
Xho ycme of serine,;

GCTAGC g GCCGG AGGCCGGATCCAGACATGATA
AGATAC A 53 aminoc acid sequenceyza b o' d' e' ¥

-—— ,--L',-.r‘- -------------------------------------

C PO
é%%%%’é IATESER P A T
selected from leucine, glutamic acid, aspartic acid, histidiné, proline, or
glycine, or is not present; amino acid a' is selected from glutamic acid,
tyrosine, or leucine, oris not present;lamino acidb’is seiected from !euéine,
asparagine, glycine, histidine, tyrosine, or tryptophan, or is not preseht; amino

acid ¢’ is selected from arginine, serine, glutamic acid, tyrosine, glycine, or
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WO 2005/017107 PCT/US2004/018936 23/38 Figure 10A Binding
Results h-HGF/m-HGF Chimeric Constructs 2.12.1 2.4.4 human 'L! Kt
K2 K3 K4 yes yes HGF Human 1 Kl K2 K3 K4 d5 HGF yes yes Marine °
phétilyledadhBadf Issxdt Hres ert; HAREC hiitbda i fyckieks 3ot peesent;
Chimera #2 [D;sm Kt spa K2 ma K3 mx K4 yes yes Chimera #3 t", KI K2
amk® kdid. e'ne yeleciddHGR KymidEaiMY BOOSIKDE, 74108 not present; amino
PCT/US2004/018936 24/38 Figure |IOB (r) Human HGF Mouse HGF
aciBifidéngsRadidtsciel t2 i het préhemtapgdnyasidiyiiseeloaied Goimertibe
nono 2yesyes 3507 585586 731 noyes 4yesyes 5yesyes 6yes
or gEENINE1As-ROp {riseonading Heid2y Ferifiz o iggwyesesSei] amind
fZ ~+t~ ~+n~no no Figure IOC Binding Results Human HGF Mouse
acitiGk 2dledei 4ranb 5y HIHGFGEBEINRO §Ris BAIPIISRCBBIR Gcidd~ino
no 592 hHGFD592N s yes yes 601 hHGFN601S [ s t~ s ~~ ~- yes yes
seleaehaFREAFIO iR mjs gojésoyaasNattimgsitdonria rRat@rasent; amino
acid k' is selected from tyrosine, phenylalanine, or aspartic acid, or is not
present; amino acid I' is selected from tyrosine, aspartic acid, histidine, or
tryptophan, or is not present; amino acid m'’ is selected from tyrosine, glycine,
aspartic acid, proline, or serine, or is not present; amino acid n’ is selected
from glycine, valine, 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 methionine, phenylalanine, or tyrosine; amino acid ¢’
is aspartic acid, and amino acid r' is selected from valine, tyrosine, isoleucine,
or proline; and
wherein the polypeptide, in association with an antibody light chain, is

capable of binding HGF.

29. The nucleic acid molecule of claim 28, comprising a nucleotide sequence

selected from SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, and 20.
30. A host cell in culture comprising the nucleic acid molecule of claim 26.
31. A host cell in culture comprising the nucleic acid molecule of claim 28.

32. An isolated cell line that produces a specific binding agent according to

claim 20.
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Deletion mu L @V no no NK 540-541 WO 2005/017107
PCT/US2004/018936 25/38 Figure 10D 451 500 human HGF (450)
PWCYTGNPLIPWDYCPISRCEGDTTPTIVNLDHPVISCAKTKQLRVVNGI
mouse HGF (451)

33 Pilve spEigpLseNiDy oPesiT B MhErSinNEBREV s CARINIGIgRVVN G
Consensus (451)

antedyy TGNPLIPWDYCPISRCEGDTTPTIVNLDHPVISCAKTKQLRVVNGI
501 550 human HGF (500)

34, Pﬁrﬁ‘éb‘l&%&&'\é&ﬂhﬁé\(tﬁé{'ﬂﬂ@&% BHCERIB0OMYT Sdrédamim PR YEA
W mouse HGF (501)

1.28 HQ1 BOGYWBASL MY RINK HIZS: G SLIESWY T ARQGFEARM KR KD YE
AW Consensus (501) PTT

IGWMVSLKYRNKHICGGSLIKESWV T SCFPARTDII_KDY AW 551
e‘bé’%ﬂ?&ﬂ'%@(@&@?mg a specific bi agent of claim 20 and a
LGIHDVHG GDEK }%(?VLNVSQLVYGPEGSDLVLMKLARPAVLDDFVS

i T
LGIHDVHERGEEKRKQILNISQLVYGPEGSDLVLLKLARPAILDNFVSTI

36.0dresensysofifidn bECHIDYBIRGRETKIN the specific binding agent is an
KQILNISQLVYGPEGSDLVLLKLARPAILD FVSTI 601 650 human HGF

ant(d88y DLPNYGCTI
PEKTSCSVYGWGYTGLINYDGLLRVAHLYIMGNEKCSQHHR mouse

37 A B TRR o cormRisiog veRg 15e NGl 7R el SRR st
On%ﬁeﬁﬂ%e{éﬁ%ﬁéhﬁ%g%&‘ﬁéﬁf@sa% ARl of anisamyin

an NSRRI, SRABNGER YA MRMYERY VP OR
o AT AR F RS UMY R R

e A R R R T o
Vio A VA RO AR arod SRR EGEY A VES e
mog ey SRR N B e o {%’z%%em.ﬁpmf..e

rq
fac{;éﬂrftlfb w%qg}{rgiﬁsa%ga%%)%g é&%\ﬂ%ﬁ‘?ﬁé&%ﬁ |on tlﬁﬁe m|n) Flgfi?l%
moﬂejc%igpg%@g %%Lﬂgtoﬁ, a matrix metalloproteinase (MMP) modulator; IL-
2; Proluekin; Herceptin; Rituxan; Zevalin; Erbitux; epratuzumab; an antibody
to OPGL; an inhibitor to Ang-2; an antibody to VEGF-2; avastin; an

antineoplastic agent; an antimitotic agent; an antimetabolite; and an alkyl

sulfonate.

38. The composition of claim 37, wherein the specific binding agent is an

antibody.
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aNN.avomammaa,,.ww.CnTp'nBound fraction T48 nm 0 m
A mA awronammroro .. Retention time (min) WO 2005/017107
PCT/US2004/018936 27/38 Figure 11C T38.6=VVNGIPT
R----mmmmmmee H G R (catc. mass=7152) obs. mass=7165 (SEQ ID NO.161)

39.@JkR gt Bhd compesitib S dR (Eln. IBdasth® 84N ufbstoassta 68g@id SentD
NO. 162) T33=V N T L D Q ---rmmmrmmmmemmmen 2 (SEQ ID NO. 163)

for Beegliotpdaotedted pefitides from peak T38.6:
VVNGIPTRTNIGWMVSLRYRNKHICGGSLIKESWVLTARQCFPSRDLKD

40 SRR e AR e B e astis alp issicRBgE:

forgé%ﬁ@%ﬁ%&f@%%@ﬁg'Fligl?r)e\/\{(z‘) dzé) ?45c/;0|:17~1§ ;7 I's AE P O 100
101 102 103 104 A FITC2.12.1 d5 HGFB X/H,, K, Lt 0100 101 102

41.1gse10ut herrompesition eictabm 80 inothe meerotaqigreioba medicamentc
2.12.1FITC2.12.1BFB,L 1012,03 123 MC 2.12.1 10 FnC2 12.1 10

for raain@gaprecin apatignd. 2005/017107 PCT/1JS2004/018936 29/38
Figure 12 d5 HGF A

42. Use of the composition of claim 38 in the manufacture of a medicament

for treating cancer in a patient.

43. Use of the composition of claim 35 in the manufacture of a medicament

for treating a solid tumor in a patient.

44. Use of the composition of claim 36 in the manufacture of a medicament

for treating a solid tumor in a patient.

45. Use of the composition of claim 37 in the manufacture of a medicament

for treating a solid tumor in a patient.

46. Use of the composition of claim 38 in the manufacture of a medicament

for freating a solid tumor in a patient.
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gl 100 101 102 63 104 FRC2.4.4Cd5HGFg1B 1100 101 FRC4A 103
104wWwtHGFA'B _$1A>IBRK 0101 FRC=.4.4102 103 10'FIPL
2A,402 ,03 100101 102,03 ,01,02ID3 FRC=AAF=2.4.4 101 10=103
Frtt24.4 WO 2005/017107 PCT/US2004/018936 30/38 Figure 13 IC50 IP
41cHeerf 1D penTio ki ageniood daim 20 rthe seenufaciuie af@s2
1.75.11.01.75.10.72 2.12.12.11.29.11.931.74.12.31 1.24.12.6
megicamesbfor treatingxansenio apationt whereipseid mesligamentizo
2005/017107 PCT/1JS2004/018936 31/38 Figure 14 Experiment #1
capahlaakbeing adsinistreed yith Bt dsest on@ Memahetsy Teaimenbs
2.12.10.491.24.1 0.40 2.40.10.511.75.1 0.59 3.10.1 0.64 1.29.1 0.88

48. 7hd G641 @8id LPOSWhaiRih IhtSredibamel i dapdbRAd. BéiAgl. 25
WO 2005/017107 PCT/113S2004/018936 32/38 Figure 15 Experiment #1
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adiRaBFBE® Y bsequent to the administration of the chemotherapy

treatment.

51. Use of a specific binding agent of claim 20 in the manufacture of a
medicament, wherein said medicament is capable of being administered with

radiation therapy.

52. The use of claim 51, wherein the medicament is capable of being

administered prior to the administration of the radiation therapy.

53. The use of claim 51, wherein the medicament is capable of being

administered concurrent with the administration of the radiation therapy.

54. The use of claim 51, wherein the medicament is capable of being

administered subsequent to the administration of the radiation therapy.

55. A method of detecting the level of hepatocyte growth factor (HGF) in a
sample, comprising contacting the sample with the specific binding agent of

claim 20.

56. The method of claim 55, wherein the specific binding agent is an antibody.
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one amino acid sequence selected from SEQ ID NO: 25, 27, 29, 31, 33, 35,

37, 39, 41, and 43.

60. The use of claim 57, wherein the specific binding agent comprises at least

one amino acid sequence selected from SEQ 1D NO: 24, 26, 28, 30, 32, 34,

36, 38, 40, and 42.

61. A polypeptide comprising at least one amino acid sequence selected from

SEQ ID NO: 164 and 165.

62. A polypeptide consisting essentially of at least one amino acid sequence

selected from SEQ ID NO: 164 and 165.

63. A specific binding agent which is capable of binding at least one aminc

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

64. An antibody or antigen binding domain which is capable of binding at least

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

65. Use of at least one polypeptide selected from SEQ ID NO: 164 and 165 in
the manufacture of a medicament for obtaining an antibody capable of binding

hepatocyte growth factor (MHGF) from an animal.

66. Use of a polypeptide comprising at least one amino acid sequence
selected from SEQ 1D NO: 164 and 165 in the manufacture of a medicament
for decreasing or preventing binding of any one of the specific binding agents

of claims 10-19 to hepatocyte growth factor (HGF).
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67. Use of a polypeptide consisting of at least one amino acid sequence
selected from SEQ 1D NO: 164 and 165 in the manufacture of a medicament
for decreasing or preventing binding of any one of the polypeptides of claims

10-19 to hepatocyte growth factor (HGF).

68. Use of a polypeptide comprising at least one amino acid sequence
selected from SEQ ID NO: 164 and 165 in the manufacture of a medicament
for decreasing or preventing binding of a specific binding agent to hepatocyte

growth factor (HGF).

69. Use of a polypeptide consisting of at least one amino acid sequence
selected from SEQ ID NO: 164 and 165 in the manufacture of a medicament
for decreasing or preventing binding of a specific binding agent to hepatocyte

growth factor (HGF).
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