© WO 2005/017107 PCT/US2004/018936 SPECIFIC BINDING AGENTS
wd @&BPAFOCYTE GROWTH FACTOR [001] This applicationsglis ihfo18936
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 b b f ric polypeptide produced predominantly by
mesenchymal ce s w |ch acts as a ligand for the Met receptor tyrosrne
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
maHstbiging siaid ﬁmmmmggmm@omm%emw \HEOUS
Met-HGF signaling pathway (Met- HGF) plays a role in, e.g., neural
indlisasieInaudyaraeion YWermaHeanrg), amjﬁtsb;&rééig rg?blrrmted to, solid
invasion, morphologic differentiation, and normal em logical
delempinend hemriposiIMS AIRgR AL Wéchﬁ@sﬂtg;ﬁ Pair 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

BACKGROUND OF THE INVENTION

[003] Hepatocyte Growth Factor (HGF) has been identified as a
potent mitogen for hepatocytes. HGF was also identified as a secretory
protein of fibroblasts and smooth muscle that induces maotility of epithelial

cells. HGF Is also referred to in the literature as Scatter Factor (SF).

{004] HGF is a multifunctional heterodimeric polypeptide
produced predominantly by mesenchymal cells, which acts as a ligand for the
Met receptor tyrosine kinase {(Met). The human Met receptor is also known as
“c-met.” Signaling threugh the Met'recéptor tyrosine kinase-HGF (Met-HGF)
pethway has been shown to lead to an array of cellular responses, including,
b.ut not limited to proliferation (mitosis), scattering (motility), stimulation of cell

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



thenot[ypes. Certain pathogens, such as malaria, have also been foundto -
AR AP ant Met-HGF signaling. See Carrolo et at., Nat Me§C3(5:004/018936
9(11):1363-9 (Oct. 12, 2003), the contents of which are hereby '
incorporated. by reference for any purpose. [005] Further, some groups-
have reported that HGF may play a role in angiogenesis and in
angiogenesis-mediated disease, such as proliferative diabetic
retinopatiiye oG eegaRE RN SR OHEI PRLyd A FoRliRl ¢ BT eural
Nat. Acad. Sci. U.S.A. 90(5) 1937-41 (1993); Bussolino et at., J. Cell
Biol., 119(8)BR0-iar (£gayrdiamtesand retatihg Gl @iededs 9GRWHO Sl sion,
Canon et al., Br. J. Ophthalmol. 84(7):732-5 (2000). HGF may also play a
role in apbpioRNcaicsiEgremtiatien: cel aamAl auhnsiedie davelopmeant. In

o ot st ul 0 el 3 balanse botaan
prolferat DA e D5l ECTC B AR LR BRAL ol i human
“Umbefscéi@és@a,&b&ﬁfﬁ&tn?&m@ﬁo&@m@mg@gea?m@mﬁodﬁgmogdqn

- the biological context. [006] Becausé HGF Is involved in many

physiologigadrigEpesrS pSribtaiiainthrsdaraesmiémaleivaiveiahbyRtastatic
molecules that can regulate its activity. For example, in certain instances,
such moerietypray Usetaisgfalhzgemesting asvasietieohavferisntigpeoond to

cancer. 2 SUMMARY OF INVENTION [007] In one aspect, there is
providedRRbRARERALN B fiesianRipasiRge Karaies @ -dbh Memaniitity

determinigg Segies 4B SRIBGieH HRT ORI 20 CRTER R CRRH ot

wherein a comprisés the amino acid sequence a

m n o p gyvbereleaming @it e selected from lysine, arginine, or
glutamine; amino acid b is selected from serine or alanine; amino acid c is.

serine, amino 186%]" 'S glutamie; %Hﬁ Og%ﬂﬂs%ﬁé%%%bf{ﬁé?ﬁéﬁ’lﬁaﬁrepzay a

glycine, or aspartic acid; amino acid t is Selected from valine or isoleuci
or is notpEepEMgRIIReACENE s SRfegintdiomderrineicsaie Rylglarine

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

or is not proliferative diabetic retinopathy, or macular degeneration. See, e.g., Grant,
D.S: et al., Proc. Nat. Acad, Scf. U.S.A. 80(5) 1937-41 (1993); Bussolino et
al., J. Cell Biol., 119(3).629-641 (1992); Montesano et al,, Cell, 67:90_1 -808 .
(1991), Canon et al., Br. J. Ophthalmol. 84(7).732-5 (2000). HGF may also
play a role in apoptosis or programmed cell death. Tumqrs can arise wﬁ’en
normal regulatory mechanisms fail to maintain a balance between proiifefation_

and apoptosis, such that cells accumulate in excess numbers. HGF can

effect both proliferation and apoptosis, dépending on the biological context.

{006} Because HGF is involved in many physiological
processes, in certain instances, it may be useful to have molecules that can
regulate its activity. For example, in certain instances, such molecules may

be useful for treating a variety of different types of cancer.



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, isoleucine, or valine;
i [ i from lysine, arginine, asparagine, or aspartic
quéﬁcw%@&@ %ﬁgﬁgﬂﬁected from asparagine or serine; amino acid o is
selected from tyrosine, aspartic acid, tryptophan, or asparagine; amino
[00&3id p iseunsnasred, divene iagityideservied e ativiraptigioomepiising
asparagine; wherein CDR2a comprises the amino acid sequencerstuv
at igast onreasimalamerdarity teterairiadrsaioy ftoipRascitatenelromitd)R 13,
glutamic acid, or glycine; amino acid s is alanine, amino acid t is serine,
CDirgmosaci dCiP838elected from threonine, serine, or aspartic acid; amino
acid v is selected from 3 arginine or leucine; amino acid w is selected
from glyiRals RehRIEABINGrSE AR ABLRM SRR B-REf g h
from serine, asparagine, or threonine; wherein CDR3a comprises the
i | RMIRP AUASBAERERIN ZMmPiE 4Li8' b % BelRiBtPRGMIN8iIAEIdaYdhine, or
selected from glutamine or leucine; amino acid z is selected from
gluBBHRTBINEnAABAARANG 18T HGINDE AN SHIIE DISHAHRSEChIOR acid ¢ is
tyrosine, histidine, alanine, or serine; amino acid b' is selected from
serffENUNRINSCidY PSS | aBRATHE 2eifhiRS PaERTIRe DTS RIBLRINROAMEWYine,
acid c' is selected from ‘serine, glycine, or asparagine; amino acid d' is

glySplectadfeom roling; Yresipecldre NS PRRNHGRNAMmERaEKARShe or

leucine, or tryptophan; amino acid e'is proline; amino acid f' is proline or

is HBIPHAERERANBIRRIAY SSIERIO PR RIS RERGIAMARIEAE not

isoleucine; and amino acid h' is threonine or asparagine; and wherein the

pre%_@b(@%ﬁiﬁ% i@aﬁasﬁCiQtiQQIé\échﬁWr@miQﬂ@h?%@é(ﬁiﬁ@aﬁ?, i?r&ﬁﬁéblﬁ 9% not
binding hepatocyte growth factor (HGF) and wherein the polypeptide

preSRPTHAMA! HRASI0RESAINR0 HCIbEqseanee sainpedlian RELMANSY not
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 70, 71, 72, 73, 74, 75, 76, 77, 78,

pre68nBlaSinBackP k84, s8R 864 8foPBasnar8§irlS08-bbaAnRINeF AsReffesent;
there is provided an isolated polypeptide comprising at least one
am%%@%%ﬂnlei@,t%@%(ﬁétﬁmﬁi%b%%lr@[?@iéﬁ&%‘?%ﬁqmiﬁé?ﬁhho acid m
DR2Db,
is selected from lysine, arginine, asparagine, or aspartic acid; amino acid n is
selected from asparagine or serine; amino acid ¢ 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 rstu v w 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



and CDR3b wherein CDR1b comprises the amino acid sequenceabcde
f g, 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 c is
selected from aspartic acid, glycine, serine, valine, threonine, or
argigisle ueinievainen G ENY digdyrodinsciaeie® Heln @lidaseiraeld frgatamine, or
tyrosine or glycine; amino acid f is selected from isoleucine, methionine,
alagypen ARG FRRC AT K16 SEIR R SRIEIE IR BATAAR N MRS gine, or
serine; 4 WO 2005/017107 PCT/US2004/018936 wherein CDR2b
comprigéwsthin &iiRdcaciinpeigee ive émipk baidseqiencs Yao\bxg d' e f g’
wherein amino acid h is selected from tryptophan, tyrosine, valine, _
h', ¥4epihiA@ING gritasnile SStecihfideacRlY R IBRAefHERTistlRIRed Z is
enylalanine, or.valine; amino acid j is.selected. from asparagine, seri
<ol R Ly g SRATHD B KA BT ol Sged from
tyrd YRS AR ARSI, P0G ASIbhim SEIERISs EBaSRA RGN REINSa e,

aspartic acid; amino acid m is selected from serine or glycine; amino acid
tyrddifeselesteskiram, HypiiadheeHnesciiSiNe! BFEIFBNERINENGsA6KILRISI from
selected from glycine, threonine, aspartic acid, serine, isoleucine, or
seriaspayygine,; amepareigine|s asetecteddrdmishsstettes iSoteupininar tysiniee,
amino acid q is selected from asparagine or tyrosine; amino acid r is
thregsiagte @TRMANAIRMAEPATEANRGE. dpHRIBacH] &wiosleate BRI Asidire is
or asparagine: amino acid t is selected from glutamine, aspartic acid, or,

ProfRgiiABAR ARG SRR S e AP WP RIGIAEMBP RS E; SrfiRIRERY fRene,
Dmﬁ%ﬁ%ﬁ%iﬁ ,%HQSI%M@%%‘? 4 yaling 'a%lrc}(‘fw“%r%ﬁéeﬁ%m@% P&%A’é‘ﬁ%ﬁ&"%ﬁ%@d

amine or lysine, and amino acid x is selected fro Iné or
serine; wherein CDR3b comprises the amino acid sequencey za'b' c' d'

e'f g H""iefeli(" I”?ﬁ'??'éﬁpﬁpﬂd?g W@@ﬁi%l?ﬁw%aw@&e& gerrpiphain, is
tamjc,_.acid, aspartic acid, serjn r glycine, or is npt present; amino ..
copbls 21e0 Gt R HAOR o drer ki A - apa A, G optce
con%%'@? aPleast one amino acid sequence selected from SEQ ID 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.

1008] In another aspect, there is provided an isolated polypeptide comprising at
least one complementarity determining region (CDR) selected from CDR1b, CDRZ2b,

and CDR3b

wherein CDR1b comprises the amino acid sequence 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, 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 amino acid g is selected from histidine, asparagine, or

serineg;



glycine, or is not present; amino acid a' is selected from glutamic acid,
Wwayrossme7 @ leucine, or is not present; amino acid b' is selectedfroms2004/018936
leucine, asparagine, glycine, histidine, tyrosine, or tryptophan, or is not
present; amino acid c' is selected from arginine, serine, glutamic acid,
tyrosine, glycine, or 5 phenylalanine, or is not present; amino acid d' is
glycine or is not present; amino acid e' is selected from tryptophan or
tyrosine, athigramt pi2Sehtcaminisescibie araigsaatidgtdueeicadt igredenth op g r
amino acid g' is selected from serine or arginine, or is not present; amino
acilthy i weringherésmampiesend buisiselentiztifiersdiaptepiram ykesineovaline,
tyrosine, or is not present; amino acid ' is selected from tyrosine, glutamic
aciakparagptioragictaoniis attd prevent aaidine selrtiedisiedtotbitome,
tyrosine, phenylalanine, or aspartic acid, or is not present; amino acid I' is
selgiveeyitbmingosingliaspartihacidichigidiaecbedtfyproplsaaragirenserine,
present; amino acid m' is selected from tyrosine, glycine, aspartic acid,
prdliygtophaarine hoosnmtamaseatidkiitosatidtindisresiauteindgiavaripcingosine,
valine, tyrosine, or aspartic acid, or is not present; amino acid o' is
selectustidors; leoime paldhisssalgaind fromyaspareginds swimreseaspartic acid;
amino acid p'is selected from methionine, phenylalanine, or tyrosine;
amanaieiaciy 18 Espeiaiteatiymrebintry gidings aslisctegiionis/agiested from
tyrosine, isoleucine, or proline; and wherein the polypeptide, in .
assfiytineonitring, aMtd ooy figgremtarpinccapdidoieiecied i ggomie,
In another aspect, there is provided an isolated specific binding agent,
whibrsinnine spepifitibanith geidpeat isolapeinss Qi aspiesagsigpaptine acid p is
comprising at least one complementarity determining region (CDR)
seleetect b fro0CREeNICD RERieusine: DR3ING: @Sine BRd 4 i aRiasked from
the amino acid sequenceabcdef ghijklrnnopq,wherein amino
acidspiragineedtfresingsinpinednide, issejratadiientiesiasi@phistidine;
selected from serine or alanine; amino acid c is 6
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;

wherein CDR3b comprises the amino acid sequenceyza' b’ ¢’ d' e'f
ghijfkim nop ¢ v, 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, héstidine,. 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 trypi-ophan; or. is not preseﬁt; amino

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



WO 2005/017107 PCT/US2004/018936 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
phw@?fl@@%ﬁéa frefniBeRYIaI aRHCoREAdINE GHYSIRBL PBrisért RYRBNG
acid i is serine or not present; amino acid j is serine or not present; amino
amipggaEid seisBleRisH BRpatRGIRPIARBANEO DR RoPPIE MNP IESANS Aiino
Is selected from asparagine, isoleucine, or valine; amino acid m is .
aciddicigad pratirIpsitkOnigiRficPESAAGRUNS rAgid £His Salead e aeiaatine
is selected from asparagine or serine; amino acid o is selected from _
or FJERINg; YUsiSani 86%?,%%5%?6‘@&%&@8%? AniRabRrpSebLRIAE0
.and amino acid g is selected from alanine, glycine, or asparagine; =
acigh el FREOIRSAM UM SR HY iRTINGi@SEy eh&dqsehl GiNing acid J' is
wherein amino acid r is selected from tryptophan, alanine; valine, glutamic
selggigd dryR dras s sbuiRmie RO aRi SRRt AL idSsBRNhBIERRIHo RO
_uis selected from threonine, serine, or aspartic acid; amino acid v is
acidefedR PHERCHrdiRMe BRGNP ERK IR AN R IBARIE fASHT g RRalhio!
acid, glutamine, or alanine; and amino acid x is selected from serine,
Pregepkr ATHBC 0Pt orth &S i BB RYIPELIRpASRatHE &Hﬂﬁro%@”@f or
za'b'c de'fg h, wherein amino acid y is selected from .
%a ggf/mg?.n%w&sme, chme,

seguencey, |
tWF&REB ﬁfﬂaé’%ﬁél?&iﬂé‘?%%‘ﬁ@ K8 259 S SE REIR

aragine, or arginine; amino acjd a'is selected from tyro_ﬂrrlqi, i%i”s%igine,

aspaiingotr SEAIRS o A0 57 DR RIFSFBln BRUMIASHAL. i aseed
orEeHE Gy oy AR B FRA P S DL BSFeR, ArOifLacid o
SRRSO D RS o B SR BB i
a0l BelRes ISR, 1B e P e Ay MU m) AV G Rl o
. asparagine; and . iy , o .

is asparticacid, 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.

[009] In another aspect, there is provided an isolated specific binding
agent, wherein the specific binding agent comprises:
(i) a first polypeptide comprising at least one complementarity
determining region (CDR) selected from CDR1a, CDR2a, and CDR3a
wherein CDR1a comprises the amino acid sequence abcdef
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



wherein the first polypeptide, in association with an antibody heavy chain,
stz%%g@lb)%pf binding hepatocyte growth factor (HG_F); and (H},@ﬁ%%%]ﬂ 018936
polypeptide comprising at least one complementarity determining region.
(CDR) selected from CDR1b, CDR2b, or CDR3b wherein CDR1 b
comprises the amino acid sequence ab c d e f g, wherein amino acid a is
serine or is not present; amino acid b is selected from aspartic acid or
glyeiiee OarsinebRIe SERgAmNTtRsdroiiscsatitte dsfuwip aisphfititrasistine,
glycine, serine, valine, threonine, or isoleucine; amino acid d is tyrosine;
angipeins b edssaitsteddreminoasiefas gleicecminowadidd is sitmiethe or
from isoleucine, methionine, or tryptophan; and amino acid g is selected
freembigiidinsntaspearroiigd of iserdectad erain IGDRZD eophipisésdhthe or is not
amino acid sequence hijkImn opqgrstuvwx, wherein amino acid h
is sRlestad dAramd eIt Ahasetss i fromghinen Aishair@ing, toralinapidsanist
.amino acid i is selected from isoleucine, phenylalanine, or valine; amino
agitdderselesird e AsnasAginer ReliprsElNtaniiag widyresitwininaot
acid k is selected from proline, serine, tyrosine, or histidine; amino acid |
is splecied ram@apilr ROV SelBelnE rofrAsppAiaginie; imbrnRgiomas present;
selected from serine or glycine; amino acid n is selected from glycine or
Sesinth®aiEd PlsdEeRREEIMINDAPAradgheclecieddiom alyeinee; thnsionipeid m
aspartic acid, serine, isoleucine, or asparagine; amino acid p is selected
framdéiansineosoipsieiearirirsnasparagirasid odssaiictaddremBd\éaid n is
2005/017107 PCT/US2004/018936 asparagine or tyrosine; amino acid r
is selgeted from bypsiagioes bistidiive:s; amino acid 6 Is selected from tyrosine,
alanine or asparagine; amino acid t is selected from glutamine, aspartic
aciGRIrGCing; ayprsphait] viaspleatiddremiysineidp seinsineiandaithino
v is selected from phenylalanine, valine, or leucine; amino acid w is
‘selpited fsarelghitahiiom aldysine gydreminaapatagiheselected from
glycine or serine; wherein CDR3b comprises the amino acid sequence y z
abc wherein CDR2a comprises the amino acid sequencerstuvw

© 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 uis

selected from threonine, serine, or aspartic acid; amino acid v is seteqted from
arginine or leucine; amino acid w is selected from glutamic acid, giutamine, or
alanine; and amino acid x is selected from serine, asparagine, or threonine;

wherein CDR3a comptises the amino acid sequenceyza’' b’ ¢’
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, aspattic acid, asparagine, of isoleucine; amino
acid ¢’ is selected from sering, glycine, or asparagine; amino acid .d’ is

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



defghijkI'mriop qr,whereinamino acidy is selected from

WQRsewig HAid, aspartic acid, serine, or glycine, or is not preseREHER@4/018936
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 )
trypEEIMRO TR IRoh B sMINarARIE SadfdPeclneerIviBg A6id higiRngline or is
serine, glutamic acid, tyrosine, glycine, or phenylalanine, or is not
preSbRICSATIHABURP ARSI SIEYBIIS PRR JRAKIRR, REAERG ditpeing, or
selected from tryptophan or tyrosine, or is not present; amino acid f' is
adpaleieciad @wﬂsammé%ﬁ’aﬁﬁf@%meg@r@m&ﬂlﬁm@erine or
arginine, or is not present; amino acid h' is serine or is not present; amino
acid i' is ¥decedn thefirgloheeptipesinasspiationidsenn aminedichepvy
is selected from tyrosine, glutamic acid, or aspartic acid, or is not present;
arahinalsErPRPie CRiadinghgratlasstepaawintais (iGkpane acid, or

- is not present; amino acid I' is selected from tyrosine, aspartic acid,
histidine (B ai8aR6pHAP! R eEE SREBBAEIRAAN ASIPRL SLBRIeBEMaRtY
tyrosine, glycine, aspartic acid, proline, or serine, or is not present; amino
adietereisinacted o &R Giyeaieciediflemyfrbdie. drlaB2RtierdeldRabis
not present; amino acid o'is selected from leucine, alanine, glycine, or
tyBRIeID B Adbrreswisasing AR aeideraBnss Hidrihavherein
phenylalanine, or tyrosine; amino acid q' is aspartic acid, and amino acid )
' iBreEeciel fidh AR Of o SRIR IRBREUCHBING KliRdS SRlemast &irhaspartic
second polypeptide, in association with an antibody light chain, is capable
of BRIPIgHYSRaRS (FHseRiSREdpRBHROGI Ry FefRasmMpRsR gl ACid,
one amino acid sequence selected from SEQ ID NO; 24, 26, 28, 30, 32,
34glgsingesai e ey freenine. 2 isgloyping ainesagl ¢ s hogme:
74,75,76, 77,78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, %%63? 91, %

- 93RINQBCELe 4y Sglected 1) WIRSHE L Y0162 TYBO RS 1 67 Seigsted from
109, 110,111,112, 113, 114, 115, 116, 117, 118, and, 119. [0 Cglln
anfstHer S5 IR RIVRIBIPRRAE0 R %B'&B&Sff&@é%.%ﬁ!lﬁ g fem

histidine, asparagine, or serine;
wherein CDR2b comprises the amino acid sequence hijkimn

opqrstuvwx wherein amino acid h is selected from tryptophan, tyrosine,
valine, asparagine, or glutamic acid; amino acid i is selected from isoleucine, |
phenylalanine, or valine; amine 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 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



least one amino acid sequence selected from SEQ ID NO: 24, 26, 28, 30,

Wé%? AE}%TSS 40, and 42. (011] In another aspect, there is p%ﬂﬁgzﬁ‘(ﬁmsg%
isolated polypeptide comprising at least one amino acid sequence

selected from SEQ ID NO: 25, 27, 29, 31, 33, 35, 37, 39, 41, and 43.
[012] In another aspect, there is provided an isolated nucleic acid
molecule comprising at least one nucleotide sequence selected from

SR lor3yPosing; akdinb3adid, rlid sansbidy {RIR]tirGather RiERGhe;

there is provided an isolated nucleic acid molecule comprising at least

ongridelaetifle ResklennigetesterMae FRHWNPe? afrifiotcitP: tsdidcted
16, 18, and 20. [014] In another aspect, there is provided an isolated

nyedpic Aatdminlecatp g RNGOOLpraiPRlyBARHERERMPTSHIcRPEbAN R/ sine

complementarity determining region (CDR) selected from CDR1a,

CBRZsimnhFRR3iOVib et eB Rbmasnapykes e apaineeaeieucine;

sequenceabcdefghijk Imnopq,wherein amino acid a is selected

fromivsingicugininelaital taminguanine asid/Sile salectad femsanng or
alanine; amino acid c is serine, amino acid d is glutamine; amino acid e is

selectetbarormegipeinglyrigerigeaspartic acid; amino acid f is selected
from valine or isoleucine or is not present; amino acid g is selected from

leucine or phenyalarineGID BBt oRIPEESE B Rbitbsaiasieskiipfa’ b’ ¢
phenylalanine or tyrosine or is not present; amino acid i is serine or not

prasent; gnafmojaidh jis seding ar nolvHesarindin RbidiK ixReIRRIdEbM
from asparagine, threonine, or not present; amino acid | is selected from

asglatagiicaisalerinaionya e rmsne ghidime, isrselactasiésinttysinimo acid z
arginine, asparagine, or aspartic acid; amino acid n is selected from

aspajegite O fiserneudntnglatichiciage|enipdiffomcidrasiaeiirasaatine, or
acid, tryptophan, or asparagine; amino acid p is leucine; and amino acid q

is gleintecoirtamalamiase gllysinincoaaisaragiete s fedmCidir@mic acid,

comprises the amino acid sequencerstuv w X,
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.'
phenylalanine, or is not present; amino acid d' is glycine or is not present;
amino acid e’ is selected from tryptophan or tyrosine, or is not present; amino
acid f' is aspartic acid or ié not present; amino acid g’ is selected frozﬁ serine
or arginine, or is not present; amino acid v’ is serine or is not present; amino
acid i’ is selected from glycine or tyrosine, or is not present; amino acid j' is
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



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
uis 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; wherein CDR3a comprises the amino acid
frorgegftieifge %Qr@ HYEosing: for @sPaficesif fhifonstiargIsie@Eiea fsikh © is

y ine or Ieucm aming acid z is selected from Iutamlne aspara ,
et S R R e e st R
<ol S50A% ATRORGIE 5 Alsesom 4 EhFRYSIRIDE b pse. Asher e

acid, asparagine, or |soleu Ine; amino c' Is selected from serine,

ancOAYRING afIdaSRAEINEH ATHNOARK! risspRISCIELERR plBiRehaRgine,
threonine, phenylalanine, aspartic acid, leucine, or tryptophan; amino acid

e' is prolineytemsinotiaeiselonigp mmiingeptite Nt preseaiatiommitroaacehtibisly light
tryptophan, leucine, proline, tyrosine, or isoleucine; and amino acid h' is
chajRréppapalle A8 pindighBGhandndreiainHBnpsiistkindiroagritiatmwises at
an antibody heavy chain, is ca able of binding hepatocyte growth factor
(o) RR U8 PSRBT T e P oA it 2

I I
s B Ao PGSR OIS RUSONONE 1 o, 7. 7.
79, %9%3'08‘2”%%35% WReENG DI 1 dy COMBASes g AHiNg agid SEBENGR),

abcdefg, wherein amino acid a is serine or is not present; amino acid
101h 193electerbFonsasparioacidnrolycine, onis nog presentsamipoaeitha7,

is selected from aspartic acid, glycine, serine, valine, threonine, or
118sateutife; amino acid d is tyrosine; amino acid e is selected from

tyrosine or glycine; amino acid f is selected from isoleucine, methionine,

[010r tryptephaihandsparnaneidig peoasirctediduiehishilipep REPBEALIASIGN at

serine; wherein CDR2b comprises the amino acid sequence hijkImno
leaqd grie arminy i, sehecere awlsudeacicdin ISERIHI RO fiom sy gt @2, 34, 36,
tyrosine, valine,
38, 40, and 42.

{011] in another aspect, there is provided an isolated polypeptide comprising at
least one amino acid sequence selected from SEQ ID NO: 25, 27, 29, 31, 33, 35, 37,

39, 41, and 43.

[012] In another aspect, there is provided an isolated nucleic acid molecule
comprising at least one nuclectide 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 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
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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, 12 WO 2005/017107 PCT/US2004/018936 or histidine; amino
acidihg sileCleR R FPAYAEGItRE 3EMAR, ITASEMRUER M6 Beid i K
is selected from serine or glycine; amino acid n is selected from glycine or
' meﬂaﬁrf-é9oF"i@%@trb?é%}%;%F?(ﬁd%&%f%?@%é‘i@ﬁébi% YYEIRE: Breonine,
aspartic acid, serine, isoleucine, or asparagine; amino acid p is selected )
glutRERINGIrHRIRG, ARGk IRike SS19piRsk fEaMn8iNg Pfs 2BBKEd AiRC acid ¢ is
asparagine or tyrosine; amino acid r is selected from tyrosine or histidine;
serifirTiBRI 20 Skl bATURPaRfinG SrisspdratiiReamhIfAasE NS
selected from glutamine, aspartic acid, or proline; amino acid u is
glyeisRcRPRBATIGARE: dabaciahifcalsiodunrringamiscleucine or
~ phenylalanine, valine, or leucine; amino acid w is selected from glutamine
Is ot PEFSENERMHRARCKLRIR REISEIEEEPRORMGIIERS BPSBHIREAMIRR RIS Not
CDR3b comprises the amino acid sequenceyza'b'c'd e't' g h'i'jk'I
Pregenit @rping Aoihiisineiasies Gy PR sl TR HItREMR ChIC!
aspartic acid, serine, or glycine, or is not{aresent; amino acid z is selected
Pref@it: | a0UMR 2gidthifiReAtIa, UsHarERGAL RSHNAS GRIIRSBINGIPERRE or
IS not present; amino acid a' is selected from glutamic acid, tyrosine, or
PrepaIdnd TN dsat Srissepie dRECR BIP AU Y FRINT R RIME! present;
asparagine, glycine, histidine, tyrosine, or tryptophan, or is not present;
amigiAsichiciel tele ek SR RSRAERGINMCSSISHRINGIRANAENGIATBstR m
~glycine, or phenylalanine, or is not present; amino acid d' is glycine or is.
s ﬁ%ﬁ?&@ﬁﬁ“ beine RINNG aseRisdNenPhFpRBHARE AR 36 '8
not present; amino acid f' is aspartic acid or is not present; amino acid g'
selpolRddERm ATRA @SR BISRFIRTRTHI A prissereeiRfibomity e,
serine or is not present; amino acid i' is selected from glycine or tyrosine,

aspatic ARt SyateriRh O LerPRIagiae; amino acid p is lelcine; and amino

acid q is selected from alanine, glycine, or asparagine;
wherein CDR2a comprises the amino acid sequencerstuvwx,
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;
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
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selected from tyrosine, glutamic acid, or aspartic acid, or is not present;
amino acid k' is selected from tyrosine, phenylalanine, or aspatrtic acid, or
is not present; amino acid I' is selected from tyrosine, aspartic acid,
phdvistialimeine; tyysvehasparis raidreseataaiminooadis laldres| ectdobimid ¢
tyrosine, glycine, aspartic acid, proline, or serine, or is not present; amino
is sadattedsfrateciedhdonyglyeiner; vapaeadynesiamios asparticiacd|emtes fobm
present; amino acid o' is selected from leucine, alanine, glycine, or
profymesinggrosisa)ot threseimpamplreeradadanireselestattfronaniéthiémicme, or
phenylalanine, or tyrosine; amino acid q' is aspartic acid, and amino acid
tryptae keahectedifo mcidléids tprobimes, dsoleacini foippotiieeardisvhetginetent;
polypeptide, in association with an antibody light chain, is capable of
ambindiagid @F idn taypthehars péayctherepmoprevidgtbainest@elisaleutting and
comprising the nucleic acid molecule of the invention. In another aspect,
amiheradid progidecanitsotatadmatafiiteetrendproduces a specific binding
agent of the invention. [016] In another aspect, there is provided an
isolavberedtl tne podtpppdidecds assaniiidy wittestedrittody heayy i, is
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
capaidenhef bispling bepalis o g festopdsitdn.comprising a specific
binding agent of the invention and a pharmaceutically acceptable carrier.
[014) another 35pR%L thessaisPravidedie copRaston OB duRRsENgcid
binding agent of the invention and at least one agent selected from: a

molBEMIEsh & %&?&%W@dﬁ&@'X&Rﬁﬂ@ﬁ%ﬁé?%é&t@%iE%h‘?ﬁlementarity

antagonist of 14 Grb2 Src homology 2; a Gabl modulator;

detERMINABIRERHIYE ES M Ma dRRF ERREAY BHREY Aacarsiesgidal
anti-inflammatory drug (NSAID); a COX-2 inhibitor; CelebrexTM

(celgppriBh \CORTY CiRpAXKY: dyassiiy sadotRsliplevhactare 1 g,
(VEGF); a VEGF modulator; a fibroblast growth
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, valing, 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 amino acid g is
selected from histidine, asparagine, or sering;
wherein CDR2b comprises the amino acid sequence hijkimnopqr
s t u v w X, wherein amino acid h is selected from {ryptophan, 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,

12



factor (FGF) modulator; an epidermal growth factor (EGF) modulator; a
Wkep8iiAbdPfe growth factor (KGF); a KGF-related molecule; a RGUS2004/018936
modulator; 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. In, .
SN S5 AR R o RIS T RSB S BYne" aopartic acid;
invention in the manufactyre of a medicament for treating cancer in a
pAfRR #5'GrBHey §B&3, RESR PR AL ARGt R 28 pdEifsiested from
the invention in the manufacture of a medicament for trFatin solid |
wWAHSHNE 2T IR 1 Snoth&r SEpREATEIR FIHEVRIER ﬁqﬁ‘ég EPE‘s%'é’Ei'ﬁl?’
binding .agent of the invention in the manufacture of a medicament for , .
S AP M@ﬁ?%%ré?ﬁ'&&mﬁeak%?ﬁ&ﬁ?%ﬂ%p%[ﬂf&%?ﬁb‘i‘r@ 1S
administe %d with at least one chemothirapﬁl treatment. In anothir
aSHREIARLTON PHRABNE 2t UPRepRERBRMARYPEGEHY & thesiRaiRabiom
in the manufacture of a medicamen Wherqin

A I , §a§c} megi’cament i? ca g?le_
o ARG AEIRISUR iR THBR RSPt S5 184 IO tHRY HEpRh e e
(R S ESIHLIE CURICEAS HEGEHIOR AT Sheectected

bi?ding ent .of the invention.,In an(r)ct)heéas ect tré(?éeuisspsro%d{eeddah%sﬁ%; éine
of PERSLRR BIRGIRT PRIIRAG PSRRI I AT BiSSREs e Y

for inhibiting binding of HGF tp Met, 1018] In another.aspect. there js

orBURRATS R BEEE KRBT e o R 0 BTG Sl g Riaweine:
4

SR 2RO A TR B
AN ASH SN GIERSArEGhitom SEQ ID NO: 164 and 165.
wherein CDR3b comprises the amino acid sequenceyza b’ ¢’ d' e’ {

ghiklI'mn'o b'_ g r, wherein anﬁno 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 ¢ is selected from arginine, serine, giutamic 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 éerine

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

13



[020] In another aspect, there is provided a specific binding agent which is
capable of binding at !least one amino acid sequence selected from SEQ
ID NO: 164 and 165. [021] In another aspect, there is provided an

sel 8URPHY A PRIGRE, IR SRR MAUER i .CAPRDIS 98 HIBCHIEHeashino

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

aci@ﬁ@tﬁ@rﬁ%ﬁdt%ﬁi%&%‘?%ﬁ AhAIEaY R8P SRIdC or is not

selected from SEQ ID : 164 and 165 in the manufacture of a

preRQHICAMMY 19EiPHaNIBE SRS bls cdiRding Nepaiacy@ine, or

growth factor (HGF) from an animal. [022] In certain embodiments, the

try dRSRERANR RV RBIBOSHAHBLIRIBING A sBINIEE YRR AN SO Ghe,

hepatocyte growth factor (HGF) comprising administering at least one

aspRptdeRigleneintiedfraBlinE Q0N 18d sttt 18miscRB RN N3 aected
obtaining an antibody capable of binding HGF from the animal. [023] In

frorfegIPEirRNbaRha eRiDsihe IR iRHRE Qe DR RIBBIOSHOSSRETERFI Mid o’

preventing binding of a specific binding agent to hepatocyte growth factor

is séléeiad oINS Ndh PRy BRRINE, eIMPUSIAG 3193 ANSESBING Afitho
sequence selected from SEQ ID NO: 164 and 165. [024] In another

aci@3PastsHIerecis RevideeHRMPlca PRLPRARHIBrRONSISIRGSIH &l demsé agd o
amino acid sequence selected from SEQ ID NO: 164 and 165in the

is SR eltite ahd shbincdiarmestidaictiedaeiasinias) tHre¥riEiNgdwIdRg,
of a specific binding agent of the invention to hepatocyte growth factor

or frfaia; Ahanother aspect, there is provided a use of a polypeptide
consisting of at least one amino acid sequence selected from SEQ ID

NOwHtaIndHS Do ihsptinanifiostsspitpmadisarneniibbdeaigasEthds, is

preventing binding of any one of the polypeptides of the invention to

capepaiecyiedigvHiGRctor (HGF). In another aspect, there is provided a
use of a polypeptide comprising at least one amino acid sequence

Seledei% fé%@ﬁ?e%%s!p?e’é‘t?i'hle% is provided a host cell in culture comprising

the nucleic acid molecule of the invention.

In another aspect, there is provided an isolated cell line that

produces a specific binding agent of the 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,

1.76.1,2.4.4, 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 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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and 165 in the manufacture of a medicament for decreasing or preventing
binding of a specific binding agent to hepatocyte growth factor (HGF). In
another aspect, there is provided a use of a polypeptide consisting of at
Grigas eneamiioggcih seqGeahde seidatatbroduBRAAPINGatile4 Swg E5on-
in the manufacture of a medicament for decreasing or preventing binding
Hippfel-bpeddic bifdiigagenhtmixtpatinkyteagtioinflafaciatohGudL 3N BID); a
2005/077107 PCT/US2004/018936 1025] Other embodiments of this
CObvEntinhibitthige GeldiysapParertdanithe dissiosliteopsouidalt herewdtscular
BRIEF DESCRIPTION OF THE FIGURES [026] Figure 1A shows a
endiethdicd ranetikafaotolight Edths of \Ueg&inreodbdtes  HGekdaswvmgwth
their germ line relationships. Germ line gene identifications are indicated
factorth@iht ohdtoeilabtihody desideatiah. grigute faBishdlESa) anodolatod; a
sequence alignment of kappa light chain variable regions of certain
keratitibogtesroWitB FaGernHia e g enK @Wemsfaationsiace mdic #6d antduletor;
The CDR regions are indicated as bold lines above the aligned
a sedtienoestallop@Eigases 2 AVBYI6W sractkiaiogrd2f dadoekimeatderceptin;
chains of certain antibodies to HGF showing their germ line relationships.
Rit@em HesalienEittukfieptiohzanedhdieatedtioaty tigRiRGiessmtidotlijor to
designation. Figure 2B shows an amino acid sequence alignment of
Anganaradndihodytaeiy vaiffablevegiinsat aottagoplabiodieetd; G BnGmitotic
line gene identifications are indicated at the left. The CDR regions are
agentlicatehtinbeibidites atibae alieybdighedatequences. [028] Figure 3
shows DNA sequences encoding variable regions from both the light and

the heayliafls ASRIAANNGIRRSIST L ATUPRIY AMSBIEEN Bt

designation, and sequence ID are indicated for each sequence. T

invOAHYR S BRANRERIBSRIVP ACR SRS ENSEr FR8HR) cancer in a patient.

In another aspect, there is provided a use of the composition of the
invention in the manufacture of a medicament for treating a solid tumor in a

patient.

In another aspect, there is provided a use of a specific binding
agent of the invention in the manufacture of a medicament for treating cancer
in a patient, wherein said medicament is capable of being administered with at

least one chemotherapy treatment.

In another aspect, there is provided a use of a specific binding
agent of the invention in the manufacture of a medicament, wherein said

medicament is capable of being administered with radiation therapy.
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WO 2005/017107 PCT/US2004/018936 DNA sequences of the human
Kappa, 1gG1, and IgG2 constant regions are also shown. [029] Figure 4
shows amino acid sequences of variable regions of the light and the
neavy qHamR MBI ANINAdISS BRdiaBa AN HRAHKATBIUR B 1R leve
designation, and sequence ID are Indicated for each sequence. The
| | u (s:yngerli T ' Ci C
o B D D e e i T e
L if: {% plementarity
Saﬁgrﬁ%ﬁﬁl@%g%{%@%CDﬁs%of héﬁ%ﬂ%ﬂ%&f\%@hains of certain
antibodies to HGF. Antibody name and sequence ID are indicated for
each sdguRRRSEIARRESA SHBTRs EnfiFRVided sk iRt s drpBREGHIREINg
light chain of certain antibodies to HGF. Figure 5B show amino acid
agedqiRhtafoiTChRIOMMERRELR, ehaimmadeaRAH R oMbt a g of
Figure 6 shows results of Ko determination of certain antibodies to HGF,
HGHide &t in Example 8. Figure 6A shows data from a kinetic method.
Figure 6B shows data from an equilibrium/solution method. [032] Figure 7
[018hows avtarriiegramsdcomiyestRy pRieigcdissussEpdpliaanslagtising at
testing the ability of certain antibodies to bind to human HGF and to
leatogedritiio Radais@iciheclelifanesfiod) SEQVIRMNOAdRDERmS am
experiments performed under non-reducing conditions. Panels on the
right (lanes 5-8) show autoradiograms from experiments performed under
reducing conditions. 17 WO 2005/017107 PCT/US2004/018936 1033]
Figure 8 shows Fluorescence Activated Cell Sorter (FAGS) data from
experiments discussed in Example 8, assessing binding of certain
antibodies to certain targets. The lop of Figure 8 shows FACS data from
control samples lacking a specific binding agent. Panels 1 and 2 (from
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the left) show data from control samples lacking target incubated with
FITC and PE, respectively. Panels 3 and 4 show data from control
samples comprising FITC and PE labeled d5 HGF, respectively, but
[o1¢Acking|a sREGIECaHiedingaganpBaaels HpivpihadoligingisgesERGR of
data from experiments testing five antibodies to HGF. For each antibody,
at |¢hetfnst paried doahs¢hectek) sshovaddadm (BEQ HOMN@I Sedrgpids Gicking
target, the second through fourth panels show data from experiments in
[o28yhich the JarRi s dMMABrHE BrdlRIssE 4 GacRiRIdMINRN SR Gnich is
respectively. 1034] Figure 9A shows a schematic of a plasmid encoding
capayidinfadianenticcasnoliipienttoniog site vdhioh suagredtio GE®@IBEIO: 164
fusion proteins comprising avidin and target protein as is discussed in
andEdEmple 8. Figure 9B shows the sequence of chicken avidin. 1035]
Figures 10A and 1 OB show schematic representations of certain fusion
[02proteinshaadoipetitssiienn hinsingagsayriedissnsartbisdExanaplase8 Coritiing
8D, using those fusion proteins. Figure 10C shows a schematic
donejredectidt gapfite nainfdsiompestsi e havmntp puitt segteioasselected from
insertions, or deletions. Figure 10D shows the amino acid sequences of
SEQ AP aMertrABEdEHGF in the region of amino acids 451-731 (SEO JO
NO. 120 and 121, respectively), with the corresponding consensus
sequenieeainthentedpE QNI ptdYetiBAN G2 0A1REst bAE polypeptide
PCT/US20041018936 [036] Figures 11A and 11 B show HPLC analyses
selastgtoieas S pfotletiR ekperane o m HhtmareMEE bl cadsedigament for
Example BE. Figure 1 1C shows the amino acid sequences of erz_ptides
obIRECRIARBRP Y REBTHIE URIBn BETAIRANG @ 2 RRR2. S0 I'TAR: 0
ani%vgrk. [037] Figures 12A-12D show results from competitive binding
assays discussed in Example 8. [038] Figure 13 shows IC50 data from

neutralization assays discussed in Example 9.
[022] In certain embodiments, the invention provides a method of obtaining an

antibody capable of binding hepatocyte growth factor (HGF) comprising
administering at least one polypeptide selected from SEQ ID NO: 164 and 165 to an
animal and obtaining an antibody capable of binding HGF from the animal.

[023] In certain embodiments, the invention provides a method of decreasing or
preventing binding of a specific binding agent to hepatocyte growth factor (HGF) by
administering a polypeplide comprising at least one amino acid sequence selected

from SEQ 1D NO: 164 and 165.

[024] In another aspect, there is provided use of a polypeptide consisting of at
least one aminc acid sequence selected from SEQ 1D NO: 164 and 165in the

manufacture of a
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[039] Figure 14 shows data from neutralization assays in PC3 cells
discussed in Example 10. [040) Figure 15 shows data from inhibition
assays in U-87 cells discussed in Example 10 [041] Figure 16 shows
Jgsy ;%sefrrlg E}Renfq]eents discussed in eE)t(a %]1 ass ssmn% ef{mtd
CCFI AhBOdies 0 HGR OB A% n%greﬁ {UFh6rs i Thice! |gure ng
ag r?tpbfc' tt}?e\:’\':% de?ﬁgfe RN Hgﬁ?ﬁg for g&gqggto%nﬁ-@;ﬁ U-87 MG x %%E)amer

umor growt e mini dga isease Figure 168 ows

as%row&ﬁ.néaerf%%?gg’r@ﬁ&a e B B S Wt pe
o SRR I Rty tpstng o s%ﬁja_%;%%ﬁm the

7m|n|ma resi ual ISsease mo and 16D).orin a

e Lo ECBNER 1S o SUDBT D o A dhe

or BERITRATHOIENTR (92 0 BEAERISIone st BRih I geocoing

cription an ollowing scription are'exemplary
and explanatory only and are not restrictive of the invention, as claimed.
In this Bpphoatisr, taeness offikeesiiguRiPHidRAe8 th@ﬁbllﬁ&l ankalypeptide
specifically stated otherwise. In this application, the use of "or" means
ComiitHion ahlesst Sreardineratit seaHABAN SRICHEd HOBr HeQellhNO: 164
"including”, as well as other forms, such as "includes" and "included",
anchiGifintiea e ndiasiie,oh asmagicamen f%ﬁ@@r@@r&man@mﬁ&@tmg
both elements and components comprising one unit and elements and
bingdigsirepbsaiit bhpisasnbtdalaraircisuranintaeepddfitaly
stated otherwise. Also the use of the term "portion” may include part of a

moiety py thagAtke mgiety; [BE3: The pestiprAeadings usedhaigipristide

for organizational purposes only and are not to be construed as limiting
corlERIPIBEIINAESt 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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described. All documents, or portions of documents, cited in this

application, including but not limited to patents, patent applications,
articles, books, and treatises, are hereby expressly incorporated by

wo 206igienee in their entirety for any purpose. Definitions [044]53tpRA31R 1018936

techniques may be used for recombinant DNA, oligonucleotide synthesis,
and tissue culture and transformation (e.g., electroporation, lipofection).
Enzymatic reactions and purification techniques may be performed

according to manufacturers specifications or as commonly accomplished

in the &ﬁ%ﬁl aSdese areacstivsntyré forigoiegtieahitbesraadiBpapEarent
2005/07307 PCT/US2004/018936 procedures may be generally

J disclosinprevidaddistinethods well known in the art and

as described in various general and more specific references that are

cited and discussed throughout the present specification. See, e.g.,
Sambrook et al. Molecular Cloning: A Laboratory Manual (2d ed., Cold

SIS DRGOHPIRONCDFPIesS el SEng Harbor, N.Y. (1989)), which

is incorporated herein by reference for any purpose. Unless specific
definitions_are provided, the nomenclatures utilized in connection with,

and tH8%oratory griduidsshrme chirpoarasmal kermmbgtitehains of
synthetic organic chemistry, and medicinal and pharmaceutical chemistry

C@é&%ﬁb@'&‘ﬁﬂg todibsdhparing dbsirareolinedsekptieesahiptheGerm line
Standard  technigues may be used for chemical syntheses, chemical

Gty S AR SRR AR e b e antievelgsionation.
reatment of patients.nE'Q45] As utilized in accordance with the present
JHIB SRR AR AMNRARS SRR alaaER elkapaslias chain

understood.to have the following meanings: [046] The term "hepatocyte
Bt S SB AT GeRo T RS Cs dn o G epmamR entlieations

a(?(ta?rlid%%{%rc?gﬁ%ﬁépﬂé"ﬁgg%% (r)égions are indicated as bold lines above

the aligned sequences.

[O27]ﬁ " Figure 2A shows a dendrogram of gamma heavy chains
of certain antibodies to HGF showing their germ fine relationships.. Germ line
‘gene Edentificaﬁéns a‘?e indicated to the right of the antibody designation.
Figure 2B shows an amino acid 'se.quence alignment of gamma heavy chain
variable regions of certain antibodies 1o HGF. Gerrﬁ line gene identifications
are indicaled at tﬁe 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



fragments thereof, as well as related polypeptides, which include, but are

W gPoRMIEA 0, allelic variants, splice variants, derivative variaf€1/U52004/018936
substitution variants, deletion variants, and/or insertion variants, fusion
polypeptides, and interspecies homologs. In certain embodiments, an
HGF polypeptide includes terminal residues, such as, but not limited to,
le sequence resjdues, 21 WO 2005/017107 PCT/US2004/018936
T SRR Gl AR RS GHiA ASHIR2 emeraaL ions are

ta resiSues and/or fusion protein residues. [047] The term "specific

bia&iﬂgs 8«%‘[ refers to a natural or non-natural molecule that specifically
binds to a target. Examples of specific binding agents include, but are not
limited tofq@®keins, pefidess Huhewseicdénocacibbydiainseipiflvaniatle regions
small molecule compounds. In certain embodiments, a specific binding
agdritis bghhatiobtihe hreeeptainaiesbbdertamisyraibpdmbadindify dgaiiasly

an antigen binding region. [048] The term "specific binding agent to HGF"
refersity gespeliffe desiting tage rardatapeniteally disdadioptpdimneaich

HGF. In certain embodiments, a specific binding agent to HGF is an :
argdmpasyrioeH GRelnatertbsigrabpdptidatse guspecifis bindkninadent Feammino
antigen binding region. [049] The term "polyclonal antibody" refers to a

heteid genprums anicatune dftenéhdthes  dgGihdtoddiffé coeptapeegidhs are
same antigen. [050] The term "monoclonal antibodies" refers to a
cdllisctishamfnantibodies encoded by the same nucleic acid molecule. In
certain embodiments, monoclonal antibodies are produced by a single

hybridoir;@% other cetl_-ilgmecg Qﬂo%ugaaﬁﬁﬂ%‘gcm%:ég@n %%n&clonal

antibodies typically recognize the same epitope. The term "monoclonal” is

nat limi ' t (i tibody. .
e S PO IR U0 8 LI e o
antiegin '3&9%88189?8%@.?&%88@ RE%B%HB%@&@&%@E%@ indicated for
particular antibody class, while anothér portion of the antibody is

each sequence. Figure _SA. shows amino acid sequences of CDRs of the light

‘chain of certain antibodies to HGF. Figure 5B show amino acid sequence of

CDRs of the heavy chain of certain antibodies to HGF.

[031] Figure 6 shows results of Kp determination of cértain
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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22 WO 2005/017107 PCT/US2004/018936 homologous to a sequence of

a different species or antibody class. See, e.g., U.S. Patent No.

4,816,567 and Morrison of at., Proc Nat! Acad Sci. (USA), 81:6851-6855

WO 2005637 I852] The term "CDR grafted antibody” refers to an aR#BGER{4/018936

which the CDR from one antibody is inserted into the framework of

another antibody. In certain embodiments, the antibody from which the

CDR is derived and the antibody from which the framework is derived are

of different _species. In certain embodiments, the antibody from which the
CDR id%tved andfti@ St ohiUpRfir BRE R AtV Sl Redere

of different isotypes. [053] The term "multi-specific antibody" refers to an.
(BAfbeay3iAIETR RYBVIMRSHS RiraiteFedbAXBMA ® Bifdestdpadieding of
The epitopes may be on the same or._different targets. In certain '
caripBymmebRdiemias s iR aftbodihistaPmidpeiie &aiovy Fikerdata
recognizes two different epitopes on the same or different antigens. [054]
fne eepirdlamRiesiasking ferbeafiahinditagantviianelselormlorelirom
catalytic moieties is attached. In certain embodiments, a catalytic

thatsHF ROY SRAXRTAREBYEY SAEIESIRTINEE Mtgrincehmirdywitis 6 TC
The term "humanized artibody" refers to an antibody in which all or part of

- A dRknsayRPSIEEIbN RS T dhrundal adRean asatrali srpaiest

one or more_ CDR regions is derived from another species, for example a
srBtNEsipg WdQe0d HE rbelsd 18 Ssobare B8 piseptHacking aapecific
human antibody" refers to an antibody in which both the CDR and the
hiadiea s mpree 'sURiew iR SRR AR shomEACH Batmirom experiments

embodiments, fully human antibodies are produced in non-human

tgsdinemie fRIRGAE R HRimfied g5higatibagyatee first panel (from the

left) shows data from contro! samples lacking larget, the second through
fourth panels show data from experiments in which the target was:hurﬁan

HGF, mouse HGF, and human d5 HGF, respectively.

- {034] - Figure 9A shows a schematic of a plasmid encoding
avidin adjacent to a multiple cloning site which was used to generate fusion
proteins comprising avidin and 1arget protein as is discussed in Example 8.

Figure 9B shows the sequence of chicken avidin.

[035]} " Figures 10A and 10B show schemat.ic representations of
ceriain fusion proteins and resu.hs trofn binding assays, discussed in
Examples 8C and 8D, using those {usion proieins. Figure 10C shows a
schemaltic representation of certain fusion proteins having point mulations,
insenions, or deletions. Figure _iOD shows the amino acid sequehces of
human and mouse HGF in the 1egion of amino acids 451-731 (‘S-EO 1D NO.
1.20 and 12.1, respec!ive!y); with the corresponding c-onséns;)s Sequence

indicated (SEQ ID NO. 122).



lagomorphs. In certain embodiments, fully human antibodies are produced
in hybridoma cells. In certain embodiments, fully human antibodies are
produced recombinantly. [057] The term "anti-idiotype antibody" refers to-
WO 2vaf@mtibedy that specifically binds to another antibody. [OS&id’heSmmmsﬂss
"specifically binds" refers to the ability of a specific binding agent to bind
to a target with greater affinity than it binds to a 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
affinithOf6h non-tariuifcdtéimethbodistensHitikitpnaldeesroiprotiepse
an affinity ELISA assay. In certain embodiments, affinity is determined by
pBiRtoRcAPsAyNEN e AR h eMbbHIRERS, @ﬁwgﬁ@ iefexainpteEa Figure
kinetic method. In certain embodiments, affinity is determined by an™
i e@whbwmvgalamnmhbaem@]cmeotaﬁﬁmmﬁopwim focarpprateobitic
a molecule capable of being bound by a specific binding agent. In certain
digaiioainianidn dingidp entie Y .d8npndbahenrkally active surface
groupings of molecules, such as, for example, amino acids or

carb te side F ifi j [ - ciural.
characterlstlcs as v(\‘/‘hf%!I gs'% ﬁ)@%ﬁ?@f@?&%&%%@gﬁ%ﬁ% Biﬁﬂmg

a&%&@@g@@éﬁ@%@xgnﬁf@cgenstlcs Epitopes may be contiguous or

contiguous. In certain- embodiments, epitopes may be mimetic in that
they comprise a three dimensional structure that is similar to an epitope

used t8H8nerate thEIBHBObAP YT EmiftidatRdie B s atration mesays

~amino acid residues found in that epitope used to generate the antibody.
digsastifekX25RIBiEng and/or neutralizing epitope” refers to an
epitope, which when bound by a specific binding agent results in a-

decregrgoin a biologiplRctivityHowivoaia Hibio, BodiRiliresibh Wseedih F’CS
embodiments, a neutralizing epitope is located on or is assomated with a -

cells d:scussed in Example 10.

[040] Figure 15 shows data from inhibition assays in U-87 cells

discussed in Example 10.

[041] Figure.‘lﬁ éhews results from experiments di_scussed- in
‘Example 11 assessing the effect of cerlain antibodies 1o HGF on U-87 AMG
xenograft iumors in mice. Figure 16A shows dose-response data 10f.anﬁbcdy‘
72.4.4 on U-87 MG xenogralt tumor growth in the minimal residual disease
model. Figure 16B shows the dose-response data for aﬁtibody 2.44 on U-87
xenogratt lumor growth in an established disease ﬁmdel. Figdres‘ 16C, 16D,
16E, and 16F show data from head-to-head experiments tésting antibodies to
HGF in a U-87 minimal residual disease model (16C and 16D).or in a uU-87

established disease model (16E and 16F).

DETAILED DESCRIPTION OF CERTAIN EXEMPLARY

EMBODIMENTS
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biologically active region of a target. [061) The term "activating epitope”
WEESPSAY HA%epitope, which when bound by a specific binding B§&A{S2004/018936

results in activation or maintenance of a biological activity in vivo, in vitro,

and/or in situ. In certain embodiments, an activating epitope is located on

or is associated with a biologically active region of a target. [062] The

term "isolated polynucleotide” as used herein means a polynucleotide of

genomiclMA, or sydtiie BRigiRds sinad %Bﬂ&f@g ipregeingarperal

by virtue of its origﬂr]] the "isolated &olynucleotide" (1c)a is not associated

wite SRR RIS R IKR dE e RS R B A8 semplary and

polynucleotide” is found in nature, (2) is linked to a palynucleotide which it
is SXBIFMRIAIABNTY ARG R e b riEctG: IlG MVAathe fssipipes. In this
T e AT e AR
RS TS A AR o Sl e
R s P SR G R B 0 o
e R AR
LR EIGT S G T RGBT e VLR aT
o AERERS TR T OH D LH L TG U U0, 2401 20, 4 G55ty
e S R SRR T T
g R Sad DO BPR G 1 PR Sty
. [043] The section headings used herein are for organizational
purposes only and are not to be construed as limiting the subject matter
described. AWl documents, or portions of documents, cited in this application,
including but not limited to patents, patent applications, articles, books, and

treatises, are hereby expressly incorporated by reference in thei.r entirety for
any purpose. |
Definitions

[044] Standard techniques may be used for recombinant DNA,
oligonucleotide synthesis, and tissue culture and transformati_oh {e.g.,
electroporatidn, lipofection). En"zymatic reactic;ﬁ; 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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&
S.
| hgr I%n%?éeﬂ%gsees#gﬁit L réarl}l R{bsﬁr@usleg%qﬁé ant. Standard

organism (including viruses) that can be isolated from a source in nature
and which has not been intentionally modified by man in the laboratory or
otherwise is naturally-occurring. [066) The term "operably linked" as used
herein refers to components that are in a relationship permitting them to

WO 2044888 in their intended manner. For example, a control SEGliHEdt4/018956

"operably linked" to a coding sequence is ligated in such a way that
expression of the coding 26 WO 2005/017107 PCT/US2004/018936 -
sequence is achieved under conditions compatible with the control
sequences 1067) The ter tro sequence;: as used herein refers t{%

PIBSRAHERS Y q%ﬂ%&% <:r’n'g’y CHAAnd 10 Sonyeiignal methods
wElkEH I e ARG, 3{}%%% R iR g Yo sppecific

e R w?%#%%%@%b‘r’é@g ?ré%é%mﬁ%%ecefscat'on
R A LA S o o
CariSRTe r%&%@%ﬁ%&ﬁ%@%‘%ﬁ% SR T W AW
W R eI M DYoL S L B OSSE 1 QTGRS fpeciti
deﬁaﬁ%ﬁ%ﬁ%&y&‘?ﬁ" é“ﬁs%ia#“ s e e by d
ter H{?éjdess and do trandedf rms

h
i R R e A e e ol T FARA chER R s iRetic

modjfie nucl otides linked to therb aturall ugring, and/or
TGt o%'cl?r?l%g c?lfggior?giileoﬁ e a%% agori?t?c ej eé)eésr(é"g ed

techniques may be used for chemical syntheses, chemical analyses,
pharmaceutical preparation, formulation, and delivery, and treatment of

patients.

{045} As utilized in accordance with the present disclosure, the
following terms, unless otherwise indicated, shall be understood to have the

following meanings:

[046] - Theterm “h_epaioéyie gro.wth factor" or “HGF™ refers to a
pbiypepﬁde as set forth in Nakamura et al;, Nature 342: 440-443 (1989) or

fragments thereof, as well as related polypeptides, which include, but are not

. limited to, allelic variants, splice variants, derivative 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 residues,



200 bases or fewer. In certain embodiments, oligonucleotides are to to 60
bases in length. In certain embodiments, oligonucleotides are 12, 13, 14,
15, 27 WO 2005/017107 PCTIUS200 4 /01 8936 16, 17, 18, 19, or 20 to
40 bases in length. Oligonucleotides may be single stranded or double

WO 206447484 e.g. for use in the construction of a gene mutant, ¥ CT/US2004/018936
Oligonucleotides may be sense or anlisense oligonucleotides. [070] The
term "naturally occurring nucleotides" includes deoxyribonucleotides and
ribonucleetides. The term "modified nucleotides" includes nucleotides

tangthimpdified wrssuhatitetecraigar grompsans! ibaidikes, Ihanie Residues, tag
"oligonucleotide linkages" includes oligonucleotides linkages such as '

replnsphenotiindiesiphqsphekodébigats. phosphoroselenoate,
phosphorodiselenoate, phosphoroanilothioate, phoshoraniladate,

phos amidate,.gnd the like. Seg, e.g.,.LaPlanche et al. Nucl. Acids
Res. rf@%:@om (1986) 5160t %Eef‘ﬁ%ﬁ.’%ﬂﬁﬂn?%@ 1665819 @ oaiyral or
Stein et at. Nucl. Acids Res, 16:3209 (1988); Zon et al. Anti-Cancer Drug -
By L ot el DTy R A et AReRiRS A specitc
.Practical Approach, pp, 87-108 (F.Eckstein, Ed., Oxford University -
AT SO BRI b8 P B O R NRER iep phgeleic acids
Lg)]maa]n ;F\nd Fe an Chemical R vie?/vs 90:543 (1990), the disclosures
oYl a1 Eon RS, G EIRIC G PHIE RARP A8y HoiERREMN certain
embadiments, an oligonucleotide can include a _ label for detection. [071]
erﬂﬁ;oncﬁ y%ﬂ‘%g?mﬁ%?ﬁ i ;k?'é]g 8d BS%%‘&%%&%HR%- riﬁd?mf&ulate‘d by
kBO‘H‘Pn%‘E{QOdS' Suck et%ods inclufe, but are not limited to, those
CraResbed m’éosrﬁgﬁ{éﬁr(%{ré 1818853 '@iﬂb&ﬁ“@@&?ﬂﬁ)ﬂgéﬁg'@ford
University Press, New York (1988); Biocomputing: Informatics and-
GendfBProjects, Shithe Dn\ispedifiabinttingcidmustdNdG Frorkf6ke938) a
.~ Computer Analysis of Sequence Data, Part 1. Griffin, A.M., and Griffin,
spaatic bingiogagsrt 1Hay e et isripos/eb§a3srion of HGF. In certain
embodiments, a specific binding égem 1o HGF is an antibody to HGF. In

cerlain embodiments, a specific binding agent is an antigen binding region.

[049] The term “polyclonal antibody” refers 1o a heterogeneous

mixture of antibodies that bind to different epitopes of the same anﬁgeh.

1050] ~ 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 line, or by a transgenic mammal. Monoclonal antibodiés typica.ily
recognize the same epitope. The term “ﬁonocl_onal" is not Iimiied‘ o any

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

22



wO 2?@?@?

eds., Humana Press, New Jersey (1994); Sequence Analysis in Molecular
Biology, von Heinle, G., Academic Press (1987); Sequence Analysis
Primer, Gribskov, M. and Devereux, J., eds., M. Stockton Press, New -
York %991); and Carillo et at, SIAM J. Applied Math., 48:1017&%%?@“0]8936
8ftain methods to determine identity are designed to give the
_largest match between the sequences tested. Methods to determine
identity are described in publicly available computer programs. Computer
program methods to determine identity between two sequences include,

ARSI eSS My OO s, See <.

R T R b 1o Th0es)) o same

P j vailable from the National Center for Biotechnology
Oy

nd other sources (BLAST Manual, Altschul et at
- NCB/NLM/NIH Bethesda, MD 20894; Altschul et at, supra (1990)). The -
well-kri6@@l Smith Whhariemafgbiftnaiatiag 2bedideters dmpanibody in
identity. [073] Certain alignment schemes for aliﬁing two amino acid

whigheWee CRBY IRELRTR BERRAHMSEERE BihbieLamR ¥etkehanother

sequences, and this small aligned region may have very high sequence
aadiheshevEn GRBaBha b ETR Kbtk Ant RASYDRS I eV
full- length sequences. Accordingly, in certain embodiments, the selected
@tﬁfjhﬁﬁbﬁﬂﬁwﬁiﬁ&ﬂt@%@ﬁ?@ﬁ?ﬂ#ﬁ)%Iiﬁsgﬂﬁrﬂ?%ﬂﬁigﬁwﬂf‘e’h‘ﬁﬁé@p‘a‘n@ prent
least 50 contiguous amino acids of the target polypeptide. 29 WQ_ .
| awa'ﬂﬁl?EED?@@TV@W@%éﬁﬁﬂ]&%&%ﬂb@@ﬁ&?@on is derived
computer algorithm GAP (Genetics Computer Group, University of
SO BASHT ISR B ISR, ForAaRes efclerent
sequence identity is to be determined are aligned for optimal matching of
'FdYRESpective amino acids (the "matched span”; as determined by the
algorithm). In certain embodiments, a gap

[053] The term “multi-specific anlibody” refers to an antibody
wherein two or more variable regions bind to different epitopes. The epitopes
may be on the same of different targets. in certain embodiments, a multi-
specific antibody is a “bi-specific antibody,” which recognizes two different

epitopes on the same or different antigens.
[054] The term “catalytic antibody” relers to an antibody in

which one or more catalytic moieties is attached. In centain embodiments, a

catalytic antibody is a cytotoxic antibody, which comprise a cytotoxic moiety,

(055] The term “humanized antibody” refers 1o 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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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 assj 1ed to ‘
et b—"e'r%ct amino acid match by the particular comparison%at/r'i%zg‘#doe{w 36
gap extension 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

standargdgmparisommratibtASegiy AR £L Al; in%e i
and Str{ucﬂz, 5(3)(1978) for the BAM 250 corﬁ%%r soﬁ;frggg:gé Eﬁer%ﬁ@#‘%@y n

Fhidi Yo atle Ao 26 Wﬁﬁra@ﬁ@v&?&%&%%g&%@?ﬂ%haﬁgm

62 comparison matrix) is also used by the algorithm. [07/5] In certain

§£ﬁ%¢i€@ﬁtantb@m@mﬁﬁaﬁﬂéﬁtmwWﬁaﬁ%%li&%%ﬁf’é‘%?%uced in |

Include the following: Algorithm: Needleman et alL, J. MoL.

A8 AR SFomraris ”b’%HWb?WWoG%Tf@%r}égﬁg%%et at,

supra (1992); Gap Penalty: 12 Gap Length Penalty: 4
SUDIASHR. el Hamehbecavias ManPRYREh IR SRS produced in

ameters. In certain embodiments. the aforementioned parameters are

e, ARMORA0S/H ZAAZIRCHILISARHTERS irlanl ARSI

polypeptide comparisons (along with no penalty for end gaps) using the

ST6@ RO TENINISiR A certain embodiments, a specific binding agent
comprises a heavy chain comprising a variable region comprising an
amino acid sequence at least 90% identical to an amino acid sequence
selectd@>fbm SEQ IB'RESHY ati-idotypesgngbody” sefess tarpruantibody
certain embodiments, a specific binding agent comprises a heavy chain -
thahpReritics Y aoR R gRMARehAMEBRE%N amino acid sequence at least
95% identical to

{058] The term “specifically binds” refers 1o the ability of a

specific binding agent to bind to a target with greater affinity than it binds 1o a
non-target. in cenain embodiments, specific binding refers 10 binding for a

larget with an affinity that is at teast 10, 50, 100, 250, 500, or 1000 times

~greater than the affinity for a non-target. In certain embodiments, affinity is

determined by an affinity ELISA assay. In cerlain embodiments, affinity is
determined by a BlAcore assay. In cerlain embodiments, affinity is
determined by a kinetic method. In cenain embodiments, affinity is

determined by an equilibrium/solution method.

[059] The term “epitope” refers 10 a portion of a molecule
capable of being bound by a specific binding agent. In cerain embodiments,
epitopes lypically comprise chemically a.c!ive surface groupings of molecules,
such as, for example, amino acids or carbohydrate side chaihs, and have

specific thiee-dimensional structural characteristics as well as specific charge
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an amino acid sequence selected from SEQ ID NO: 25, 27, 29, 31, 33, 35,
37, 39, 41, and 43. In certain embodiments, a specific binding agent
comprises a heavy chain comprising a variable region comprising an

wo 209 ARid sequence at least 99% identical to an amino acil-36AURASR 1593
selected from SEQ ID NO: 25, 27, 29, 31, 33, 35, 37, 39, 41, and 43, 226

[078] In certain embodiments, a specific binding agent comprises a light
chain comprising a variable region comprising an amino acid sequence at
least 90% identical to an amino acid sequence selected from SEQ ID NO:
cB4r26281i88, R2pBdpS6 38y 48, andigdois aartain-emtigdivientinaerain
specific binding agent comprises a light chain comprising a variable
eragiodicamizjsipd @reaming aeidréegtierindladdasy 8o idiRatigabieean
amino acid sequence selected from SEQ ID NO: 24, 26, 28, 30, 32, 34,
ddfie@8040) ahuaRrénicertsisienibottimanipilaspesifid ingbrepgenhe
comprises a light chain comprising a variable region comprising an amino

. aatidepguenanaplissneo identyaldnantthinaatid seldessriseletdrihd in
from SEQ ID NO: 24, 26, 28, 30, 32, 34, 36, 38, 40, and 42. 31 WO

1120050 PE07sRE TE1GS AORMEOLBOBRMIOAY] As used herein, the twenty

conventional amino acids and their abbreviations follow conventional

. I re ' dition, E. S. Gol D, R.
Gronm B0 Sinauer Mo DNE R AR PR T PhllR cer<te to
' t | f . . St [ 9.,
SRR A S R

SRS SN RS Sl ARG o

SRBRAREAE Tl ROMPAPAAES B R ALIREANAV BRI E2ERRAEPlith

unconventional amino aci lude: 4-hydroxyproline, y

bﬁﬂ@g}&ggwg@ﬁ@éemﬁy%walqim Hyllysine, e-N-acetyllysine, O-
phosp

hoserine, N-acetylserine, N-formylmethionine, 3-methylhistidine, 5-
hydroxgg/sine, a-N-meth?/Iargi“nine_, and other similar amino acids and
imino [061] The ferm “activating epitope” refers to an epitope, which
when bound by a specific binding agent results in activation or maintenance of
a biclogical activity in vivo, in vitro, and/or in situ. In cerlain embodiments, an

aclivating epitope is located on or is associated with a biologically active

region of a target.

1062} The term "isolated polynuclectide” as used herein means
a polynuclectide of genomic, cDNA, or synthetic origin or some combination
thereof, which by virtue of its origin the 'fiso!raled polynucleotide” (1) is not
associated with all or a portion of a polynuclectide in which the *isclated
polynucieotide” is found in nature, (2) is linked to a polynucieotide which it is
not linked 10 in nature, or {3) doés not occur in nature as part of a larger

sequence.
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acids (e.g., 4-hydroxyproline). In the polypeptide notation used herein, the
left-hand direction is the amino terminal direction and the right-hand
direction is the carboxy-terminal direction, in accordance with standard

WO 38888134 convention. [080] Similarly, unless specified otherS&Uf3804/018936
left-hand end of single-stranded polynucleotide sequences is the 5' end;
the left-hand direction of double-stranded polynucleotide sequences is
referred to as the 5' direction. The direction of 5' to 3' addition of nascent

RNA tra@%«"ﬁpts is ref reg Ef] 035 thﬁ tte%nsgcggﬂ,lang eerCt'g %ﬁﬁcn%%ans a

regions e DNA stran avmg t me seque

Vé%léﬁ are SCé%tt? gﬂﬁﬂf the com [ r are \'RS g ég}gf%%%ome

msequenc s sequence reg 5 ns
PCT/ 52 04/01593 nd havin th e sequenge as th A L

Qare%efe?ne“@ AR EHEES ﬁi?} e TR Ty which it
dow tream ces. cons servafiv, am Ci stltut

R RS Tl bess i Dl e P RIEE R i dhe
t |caII |nco orate c Ip tide sy, he5|s ra
%{% Slg in b%&ital s'ﬁ% MReEEMeER o‘%p’ p‘?ld%l%s%ee?lgsya%g%mé?m a
aﬁzrsed Q |nv%rstegrf ofa OI 2 gglrdl zla?l s. (082) Naturally
L‘fr'r‘ien FEsigiss B e qvided 1o cIB588s Sased on common side

chain properties: 1) hydrophoblc norleucine, Met, Ala, Val, Leu, lle; 2)

neutral f§@Adphilic: Cyd)eSenmiinohgre Bide 3jsacidid: aeirGhs 8)dwrsicic term
His, Lys, Arg; 5) residues that influence chain orientation: Gly, Pro; and 6)
dmnedacta natimg priieirfosar Fordliaatisias b isudhsaniging that iaveons

may involve the exchange of a member of one of these classes for a
mietebenfoptdilstherand/or substitutions of one or more amino acids of the
nalive sequence. In cerlain embodiments, polypeplide have deletions,
additions, and/or substitutions of at least one but not more than 50, 30, 20, 15,

10, B, 5, or 3 amino acids of the native sequence.

[065] The term “naturally-occurring” as used herein as applied .
1o an object refers 10 the fact that an object can be found in nature. For
example, a polypeptide or polynucleotide sequence that is present in an
organism {including viruses) that can be isofaied froma sour{:e in nature and
which has not been intentionally modified by man in the laboratory or

otherwise is naturally-occurring.

[066] The term "operably linked" as used herein refers to
componente that are in a relationship permitling them to function in their
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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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

wo 2681988587 according to certain embodiments, the hydropathig¢fggx-ef /015936
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);
seypieinefeystivhier2 ) rmiethionididi¢ns. Ofrajsmibte(wilB heglyriner$l0.4);
threonine (-0.7); serine (-0.8); tryptophan (-0.9); tyrosine (-1.3); proline
sdgemistsline (-3.2); glutamate (- 3.5); glutamine (-3.5); aspartate (-3.5);
asparagine (-3.5); lysine (-3.9); and arginine (-4.5). [085] The importance

of the JYAPaInC SR agleBeRt R EUiERRs KSIBC EaIPNRls o |

function on“a protein is understoo yle of at

157:10 -111982.Itiskrgw i i ?. .
PeiaEoTHE Siledcec ORI AL FEal A RS R ES R A brocessing of

SR e SR Hlog L et RS FAnges. st

ropathic Index, in tertainembodiments, the substitution o
Rt R p R
R P e O e e R e,
T B B R o=

R ] mﬁb%rs-ﬁ-ﬁahfé%mwg@m;&megm%%gg%%s may

greéatest Tocal average hydrophilicity of a protein, as governed

 iBUaBTNGINRLIL BliPGPRI AR IBARSIE S RIAlEh LN termination
Immunogenicity and antigenicity, i.e., with a biological property of the
ﬁ&ﬁf‘éﬂce. In certain embodimenits, "control sequences” can include leader

sequences and/or fusion pariner sequences.

[068]) The term ."po!ynucleoiide“ as referred 10 herein means a
'po}ymeric form of nué!eoiides of at least 10 baseé in length. In centain
embodiments, the bases may be ribonuclectides or deoxyribonucleotides or a
modified form of either type of nuclectide. The term includes single and

doubte stranded forms of DNA.

{069]. * The term "oligonucieotide" referred to herein includes
naturally 6cc.urring, and modified nucleolides linked together by naturally
occurring, a‘nd/o'f non-naturally occurring oligonuclectide linkages.
Qligonucleotides are a polynucleotide subset generally comprising a length of
200 bases or fewer. In certain embodiments, oiigonucleoli-des are 101060

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



34 WO 2005/017107 PCT/US2004/018936 [087] The following
hydrophilicity values have been assigned to these amino acid residues:
arginine (+3.0); lysine (+3.0); aspartate (+3.0t 1); glutamate (+3.0:t 1);

w0 BREpe{A.3); asparagine (+0.2); glutamine (+0.2); glycine (Opcthfeeningo1s936
(-0.4); proline (-0.5 t 1); alanine (-0.5); histidine (-0.5); cysteine (-1.0); -
methionine (-1.3); valine (-1.5); leucine (-1.8); isoleucine (- 1.8); tyrosine
(-2.3); phenylalanine (-2.5) and tryptophan (-3.4). In making changes
based upon similar hydrophilicity values, in certain embodiments, the .
HabsTiutiBn Bharhid® eits bessseinyargihiliSoeauelsatidesthiaiebie single
included, in certain embodiments, those which are within 1 are included,
Arhde deptaiio shlpsdipeing, hasdwitsia 0 Yereinsdiidetoomd mgpradsonutant.
identify, epitopes from primary amino acid sequences on the basis of
Gligesprilieiyidamhaseyrbgisasseohisolistase dligerudpitidiesore
regions." [088] Exemplary amino acid substitutions are set forth in Table

35 WO%@Q@!?/OIHWﬂ%T{QWQ%@%%ﬁ%Q:CE ' BEOEL" includes

Substitutions Original Exemplary Prefefred Residues Substitutions

%M}H@W&I%N@é’ e rile YA EURIS, RIR 23R l"}ﬁo@igi&%i{h ic.%'otides"

p Glu Glu Cys Ser, Ala Ser Gin Asn Asn Glu Asp Asp Gly Pro, Ala
_in%%c'!ﬂ% 'ﬁ%@!&iﬁ‘déﬁmﬁ{%@ﬁed or substituted sugar groups and the like.
The term “oligonuclectide linkages” includes oligonucleotides linkages such
as phosphorothioale, phosphorodithioate, phosphoroselenoate,
phosphorodiselencate, phosphoroanilothioate, phoshoraniladate, |

* phosphoroamidate, and the like. See, e.g., LaPlanche et al. Nucl. Acids Res.
14:9081 (1986); Stec et al. J. Am. Chem. Soc. 106:6077 (1984); Stein et al.
Nucl. Acids Res. 16:3209 (1888); Zon et al. Anti-Cancer Drug Design 6:539
(1991); Zon et :_ad. Oligonuclectides and Analogues: A Practiéa! Approach, pp.
87-108 (F. Eckstein, Ed., Oxford University Press, Oxford England (1991));
Stec et al. U.S. Pat. No. 5,151,510; Uhimann and Peyman Chemical Reviéws
90:543 (1990), the disclosures of which are hereby incorporated by reférence

for any purpose. In certain embodiments, an cligonucieotide can inciude a

label for detection.

[071] Identity and similarity of related polypeptides can be
readily calculated by known methods. Such methods include, but aré not
limited to, those described in Computational Molecular 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.,
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lle Leu, Val, Met, Ala, Leu Phe, Norleucine Leu Norleucine, lle, lle Val,
Met, Ala, Phe Lys Arg, 1,4 Diamino- Arg butyric Acid, Gin, Asn Met Leu,

Phe, lle Leu Phe Leu, Val, He, Ala, Leu Tyr Pro Ala Gly Ser Thr, Ala,
WO RS Ser Ser Trp Tyr, Phe Tyr Tyr Trp, Phe, Thr, Sef PH&SHY4/018936
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 techniques. In certain 36 WO 2005/017107

RGTIUS2ARHOERE3S, ERdirepls, m;%@aééﬂée%ﬁ%% A0 cutar

suitable areas of the molecule that may be changed wit stroying

MBSO BRI ISERILIATIID Prirmer,

certain embodiments, one can identify residues and portions

Bolbekies, Rtaie Densesysd Amang W@%&@%’?ﬂ@g?sﬂ Q\EGV{?\}/{I{ figon;

embodiments, even areas that may be important for bioldgical ac

fonstOIsHINe 13y, e RUIICIAS NRBRINAIVE S BIFg Q@ig ubstitutions

without destroying the biological activity or without adversely affecting the
polypeﬁ(gq% tructure. 1090] Additionalg, one skilled in the art can review
structuréXfhction stidRILaHEMAIRG $dSidsierTh sprtientity peptittsighed to

are irm)ortant ‘
give the largest maich between the sequences tested. Methods to determine

identity are described in publicly available computer programs. Computer
program methods 1o determine identity between two sequences include, but
are not limited 1o, the GCG program package, including GAP (Devereux et al.,r
Nucl. Acid. Res., 12:387 (1984); Genelics Computer Group, University of
Wisconsin, Madison, Wi, BLASTP, BLASTN, and FASTA' (Altschul et al., J.
Mol. Biol., 215:403-410 (1990)). The BLASTX program is publicly available
from the Naﬁbnal Center for Biolechnology Information (NCBI) aﬁd other
sources (BLAST Manual, Altschul et al. NCE/NLM/NIH Bethesda, MD 2C894;
Altschul et al, supra (1990)). The well-known Smith Waierrﬁan algoritﬁm may

also be used to determine identity.

[073] Cerlain alignment schemes for aligning two amino acid
sequences may fesult 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 betvx-feen the two full-

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

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



for activity or structure. In view of such a comparison, one can predict the
importance of amino acid residues in a protein that correspond to amino
acid residues which are important for activity or structure in similar
WO 208FET870ne skilled in the art may opt for chemically Simil At GRAS3044181 8936
substitutions for such predicted important amino acid residues. 1091] One
skilled in the an can also analyze the three- dimensional structure and
“amino acid sequence in relation to that structure in similar polypeptides.

I h inf ti killed ip the art dict th
o BT min BRIERREES B E9 AP AGUANE BAR ce
| st t I di t ill the art

(GRBEOE R e RIS it NGRS GO Seé%lgb} Wiens”
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te test t id substituti
a!?é‘réme%%wme”era b OTI803 LET EB0l G ED At alched
idue. T, th d tivit k

SRETho8s s%?svﬁiﬁﬁib&?e”r@ eTsa BiPls ToGt 0 GO e, & Gap.

information E nts Forﬁéé @gle if one g[%scover d thata
ORREITo K B Tici R s e ReRSiRgeRa
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ee in ry %%%}’3@&@5&9 E’é‘%)‘%&% elp e(né%awemq&@ as Wé" asa
‘ 113 2 N 7 Mot. Blot
QA R 1503 e SRR B0 PRI 2 3Rh e Bt Berion
with the algorithm. In cerlain embodiments, a standard comparison matrix
(see Dayhoff el al., Atlas of Protein Sequence énd Structure, 5(3)}(1978) for
the PAM 250 comparison mairix; H_enikoﬂ et al., Proc. Natl. Acad. Sci USA,
1 89:10915-10919 (1892) for the BLOSUM 62 comparison matrix) i:s also uséd

by the algorithm.

[075] In cenain embodiments, the parameters for a polypeptide
sequence comparison include the foliowing:
Algorithm: Needleman et al., J. Mol. Biol., 48:443-453(1970);
Comparison matrix: BLOSUM 62 from Henikoff et al., supra (1 992);
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



276 and Chou et aL, Biophys. J., 26:367-384 (1979). Moreover, computer
wWQgaE éire currently available to assist with predicting secoMdByS2004/018936

structure. One method of predicting secondary structure is based upon

homology modeling. For example, two polypeptides or proteins which

have a sequence identity of greater than 30%, or similarity greater than

40% often have similar structural topologies, The recent growth of the

pidRERH B RRRING 63 dRA RS R REOPIBRIRADRARKACE Y HhdRcRanatydor end

secondary structure, including the potential number of folds within a

p&?ﬁébﬁ%é?%@@n%’%?ﬂ%ﬂre. See Holm of al., Nucl. Acid. Res.,

27(1):244-247 (1999). It has been suggested (Brenner et at, Curr. Op.

Struct. Bjokz77(3):369-§7 @99 ghibatiinereiare 3@ MOL200RY QA7

PCT/US2004/018936 limited number of folds in a given polypeptide or

predeih ABd ik 0a0e ¢h Aritizahprigibgraol siiaiche regibavedbeensiagaivedmino

structural prediction will become dramatically more accurate. [093)

Addiibsatmeibeds riptarict ngeseicantannsimitoraciddededtiveadingtod

(Jones, D., Curr. Opin. Struct. Biol., 7(3):377-87 (1997); Sippl et at,

Stigety & a1 Mot P61 996 D9, 3 0fitks ana|yETs "B ovtiesettht 3 Stienedain

253:164-170 (1991); Gribskov et aL, Meth. Enzyrn., 183:146-159 (1990);

Gebskouiaiaits Paap dbiticisadirirag84{ L3 43554 3684 9B ¢))amncomprising a

"evolutionary linkage" (See Holm, supra (1999), and Brenner, supra

(19930 9 Pdgitmasstaprieimd eadiments, specifabiiegatmith\@biindentical to

include glycosylation variants wherein the number and/or type of

glyepaytatiomciiie hasdneensaltaned campSEQ IDtNOain@AckD, 31, 33, 35, 37,

sequences of a parent polypeptide. In certain embodiments, protein

vap@ns canmpdse ingrertsn encbdeliseniambmraniiid-itkditglggesylatiorprises a

sites than the native protein. An N- linked glycosylation site is

chiacacte dhethtpothe igng enceridisie- e on aoAgrsiagan whergrmtie sequence

amino acid residue designated as X may be any amino acid residue

exaelatguioliags e scdddtitationnoinamicid acigbesidussieoteiemttiEQ ID NO:

sequence provides a potential new site for the addition of an N-linked

25, 27,29, 31, 33, 35, 37, 39, 41, and 43.

[078] In certain embodiments, a specific binding agent
comprises a light chain comprising a variable region comprising an amino acid
sequence at least 90% identical to an amino acid sequence selected from
SEQ ID NO: 24, 26, 28, 30, 32, 34, 36, 38, 40, and 42. In certain
embodiments, a specific binding agent comprises a light chain comprising a
variable region comprising an amino acid sequence at least 95% identical to
an amino acid sequence selected from SEQ ID NO: 24, 26, 28, 30, 32, 34, 36,
38, 40, and 42. In certain embodiments, a specific binding agent comprises a
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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carbohydrate chain. Alternatively, substitutions which eliminate this

wPesidanegwill remove an existing N-linked carbohydrate chaipeAl§Q2004/018936
provided is a rearrangement of N-linked carbohydrate chains wherein one

or more Winked glycosylation sites (typically those that are naturally

occurring) are eliminated and one or more new N-linked sites are created.
Additional preferred antibody variants include cysteine variants wherein ‘
one or nfdF@kysleine A9 V¥EUZ0DE/0] 110 WRCH US2004io180adino acids and
residues are deleted from or substituted for another amino acid (e.qg.,

sthizie pkiy eviatpenedatotvecpavent amin o seie sdtpre hiten @ystene-A Synthesis
variants may be useful when antibodies must be refolded into a
bl@leditalitiative Sobthatiuh Bubh Geeitdrdse Solation Akimsukible

inclusion bodies. Cysteine variants generally have fewer cysieine

réSichaies ttreth e smtI@90oteithicing tigsiesigratac ereivemnefdrente for any
minimize interactions resulting from unpaired cysteines. [095] According
tpoepade ciiboehinemerauisinhb, d&idnynbagidong dhe tveretyvbishvgnlional
reduce susceptibility to proteolysis, (2) reduce susceptibility to oxidation,
(yralter bndmngaffatityaonfonniagigsaterh esmplexetsWrtiietedindirgo acids,
affinities, and/or (4) confer or modify other physiocochemical or functional
pihoekipt s mimsustids)|ypaptidest, Acebudiregg tnaertantembbdimiestacids may
single or multiple amino acid substitutions (in certain embodiments,

caifse tyva thvet anhéincoacb s e bt fotigresy peayithesohdiesip theent invention.
naturally-occurring sequence (in certain embodiments, in the portion of the
pelypenside ofitsidethvertionalrys)ifiermdidsintelniepéttgdcorypetsind y-

certain embodiments, a conservative amino acid substitution typically
MayrBekysireiaatially-shaBe thecttiniuin cChaasteriatiesd tige parent

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

helholH Qe IIN PRI MEsERY PR AlisIsIhel e B IBfstidine, 5-
secondary structure that characterizes the parent sequence). Examples

Of AHSSAANIS dRRIVRERIAEGRGIAN JRSLICEANAPUHANESSCHS and imino
described n Proteins, Structures and
acids (e.qg., 4-hydroxyproline). In the polypeptide notation used herein, the
left-hand direction is the amino terminal direction and the right-hand direction

is the carboxy-terminal direction, in accordance with standard usage and

convention.

[080] Similarly, unless specified otherwise, the left-hand end of
single-stranded polynucleotide sequences is the 5' end; the left-hand direction
of double-stranded poiynucteoﬁde sequences is referred to as the 5' direction.
The direction of 5' to 3" addition of nascent RNA trénscripts is referred to as
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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Molecular Principles (Creighton, Ed., W. H. Freeman and Company, New
York (1984)); Introduction to Protein Structure {C. Branden and J. Toone.
,40 WO 2005/01 7 1 07 PCTIUS2004/018936 eds., Garland Publishing,
wo 200 Mork, N.Y. (1991)); and Thornton et at. Nature 354:10%°11891)94/018936
' which are each incorporated herein by reference. [096) The term
"derivative" refers to a molecule that includes a chemical modification
other than an insertion, deletion, or substitution of amino acids. In-certain
embodiments, derivatives comprise covalent modifications, including, but-
Dhigt RTRCE (02 K BBIRRTARSaitars NG bty argahitodhe 3°
inorganic moieties. In certain embodiments, a chemically modified '
e m%ﬁ&iﬁg*%@Eﬁ(*ma’»@mﬁé@%@%ﬁ@rﬁcﬁ%ﬂawﬁmm@w%mﬁc
binding agent that is not chemically modified. In certain embodiments, a
chemjemly) modifiedCepesificdindinehracat ey baveiony oveyd EHEsHhss
capacity for desired cells, tissues, and/or organs. In certain embodiments,
nérdEviative spetificrigreingagert is savsleriitindited foamupR R Pited

more water soluble polymer attachments, including, but not limited to,

bypelyethdens elykn palyeaeialencigic ol eyrtnBLERYINBR 8lrePk2e8ms.
e.g., U.S. Patent Nos: 4,640,835, 4,496,689, 4,301,144, 4,670,417,

THeELiA0R 88 HEpliTRBIR el SR ATBPANMIRINE, 6 IHOEVRIN BSRREBICamino
binding agent comprises one or more polymer, including, but not limited

ad@d meneneethoxy-polyethylene glycol, dextran, cellulose, or other
carbohydrate based polymers, poly-(N-vinyl pyrroliclone) -polyethylene

lycol, I lycol h I lypropyl ide/ethyl
oo T bolymer. KAVARR AR B S I Bhe d AfcoBpecs

b gl%o oln as wrglé as iranei?xt%qﬁ 01; Suc i%olymers, (097) In certain

7 &t o(almenrps, & darvative s RSHaTEn I§'/ modified with polyethylene glycol
- (PEG) subunits. In certain embodiments, -411 WO 2005/017107
" PCT/US200 110 1 8@iggphobic: norleucine, Met, Ala, Val, Leu, lle:

2) neutral hydrophilic: Cys, Ser, fhr, Asn, Gl'n‘;
3) acidic: Asp, Glu; |
4} basic: His, Lys, Arg;
| 5) residues that influence cﬁain orientation: Gly, Pro; 'and

6) aromatic: Trp, Tyr, Phe.

[083] For example, non-conservative substitutions may involve
the exchange of a member of one of these classes for a member from another
class, Such substituted residues may be‘ Enifoduced into region§ of fhe
human antibody that are homologous with non-human amibodies',;or fnto 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



one or more water-soluble polymer is bonded at one or more specific
position, for example at the amino terminus, of a derivative. In certain
embodiments, one or more water-soluble polymer is randomly attached to
wo 2080@ ofumore side chains of a derivative. In certain embodinpents;d2603/43 8936
used to improve the therapeutic capacity for a specific binding agent. In
certain embodiments, PEG is used to improve the therapeutic capacity for
a humanized antibody. Certain such methods are discussed, for example,
in U.S. Patent No. 6,133,426, which is hereby incorporated by reference
hythoahpbiaiho sedobs|aheherivcposiptidE Shag fenedsusipg iefein: valine
refers to a polypeptide that has an amino-terminal and/or
(+4@hdrpeinmind. A phiemyinlzeing fehiboaypaine/Fustinents 2 at least
5 to 478 amino acids long. It will be appreciated that in certain .
methloodiradnts, A agareing Gré.8)abetised; 841 othieonipesp074); ssoines(;0.8);
200, 250, 300, 350, 400, or 450 amino acids long. [099] Peptide analogs
tnatebam(odIPuspesingé- bRxrmatagicaliflubiptdihadnieptgeiagngde (-
with properties analogous to those of the template peptide. These types
" 3.5f;rgintpeptidd o pocpdriate (ediddapeptidinaimatdostysine (-3.9); and
"peptidomimetics”. Fauchere, J. Adv. Drug Res. 15:29 (1986); Veber and
argusingdra)INS p.392 (1985); and Evans et at J. Med. Chem. 30:1229
(1987), which are incorporated herein by reference for any purpose. Such

comppgagls are oftepJGyeloRsANM b e HIRb CamRUSHFRAIBRIGRYEL in

modeling. Peptide mimetics that are structurally similar to therapeutically

M@Mﬁﬁﬁ@%m@&a&@ﬁgiﬂm&%ﬁ%ﬁ SIFHAE IR BPOIS18bd in the ant.

prophylactic effect. Generally, peptidomimetics are structurally similar to a

Kg@f@@' ig/m polypemsiee, (-7 acnlypeRtide thathrsia bivshpaicd 42N Pnino
005/017107 PCTIUS2003/018936 property or pharmacological activity),

agHehas/ mEnanantiredyobihare eiso Acrasneneng dedinkrgetydropathic
optionally replaced by a linkage selected from: --CH2 NH--, --CH2 S--,

indSHEr $edre-andEiF taipia A tansbloGQT HetivityC HEGHBKING chardes
--CH2 SO--, by methods well known in the art. Systematic

based upon the hydropathic index, in certain embodiments, the substitution of

amino acids whose hydropathic indices are within %2 is included. In certain

embodiments, those which are within =1 are included, and i_n certain

embodiments, those within 0.5 are included.

[086] It is also understood in the art that the substitution of like
amino acids can be made effectively on the basis of hydrophilicity, particutarly
where the biologically functionél profein or peptide thereby creéled is intended
for use in immunological embodiments, as in the present case. In certain
embodimeﬁ:s, the greatest local average hydrophilicity of a protein, as
governed by the hydrophilicity of its adjacent amino acids, corretates with its

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



substitution of one or more amino acids of a consensus sequence with a
W(?i(%%'?%ﬁ"?id of the same type (e.g., D-lysine in place of L-Iygef?)t%gglw%
used In certain embodiments to generate more stable peptides. n ‘
addition, constrained peptides comprising a consensus sequence or a
substantially identical consensus sequence variation may be generated
by methods known in the art (Rizo and Gierasch Ann. Rev. Biochem.
61:387 (§£98), incorporatefbifoeiRiy Bydeipremas, feslany RHROBRE A ssigned to
example, by adding internal cysteine residues capable of forming
infrvelgsily sisdlficladuitgesyifticd cyeline thindepdds; ROMdRe(+3.0 + 1);
terms "antibody" or "antibody peptide(s)" refer to an intact antibody, or a
bigdingrirasmenttherpaidhat qaumpgies i Hiesiniach)agtiReayifes (+0.2);
specific binding. In certain embodiments, binding fragments are produced
byyfpsaiai-BhHne cmiguesoneertaln.embarimests.odimgtidine (-0.5);
fragments are produced by enzymatic or chemical cleavage of intact
anipesties- Bindiog fragmenisdnciuds, Riliare nah limiiemho(Hady; kebleucine (-
F(ab")2, Fv, and single-chain antibodies. [0101] The term "heavy chain”

inglgges Auireoly peptide havipgisvfficienbiaiiable/freisesegaenceldmaking

confer specificity for a target. The term "light chain" includes any

peipAREdeBavna soffisienayanablpregian segueoactremiembodiments, the
specificity for a target. A full-lenoth heavy chain includes .43 WO

2Q0R{9H(1i0R BCAHIS A RR3G aymgphltcigoiemnaenaanwithinaml is

three constant region domains, CH1, CH2, and CH3. The VH domain is
atitheuamd) onteEninnseatibeipalyre ptide candithea @ Watbdpmainie ahtiheded, and
carboxy-terminus. The term "heavy chain", as used herein, encompasses

a fultiatgh dinbvgiehaisancbisagmemsaheresd iAduliddndimbghiaghalso identify
includes a variable region domain, VL, and a constant region domain, C1.

Like tepdetroyrchdinateamsiriakieitegiaudomainotitecigis chhydispahilicity.
the amino-terminus of the polypeptide. The term "light chain”, as used

heraiss e regimpasse 2 B dulbfengtth 1igbt Cepitopitdoag megitthereof. A

[088] Exemplary amino acid substitutions are set forth in Table
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Fab fragment is comprised of one light chain and the CH1 and variable

regions of one heavy chain. The heavy chain of a Fab molecule cannot

form a disulfide bond with another heavy chain molecule. A Fab' fragment
WO -060Ma4Rg one light chain and one heavy chain that containsperebthgn 158936
constant region, between the CH1 and CH2 domains, such that an
interchain disulfide bond can be formed between two heavy chains to’
form a F(ab’)2 molecule. The Fv region comprises the variable regions
from both the heavy and light chains, but lacks the constant regions.
Single-chain antibodies are Fv molecdleblim lwhich the heavy and light
chain variable regions have bger: flexible linker to form a
single polypeptide chain whim%@%ﬁnq region. Single
chain antibotjesbre discussed in Batzititagtg., WO 88/01649 mieiiged.
Pateift diouds046,778 and 5,260:20811{0102) The term Subitifietionton” |
er“vartabte-ggmain® neferstoa tion_of thg tightrandfor treavygljainsof
an antibody’ Ypically including :géar'é%%ﬂétgt\ﬁ/ the mino-terminaY%EO to
130 amino aigs in the heavy chaiys.dathabstk 100 to 110 amind-¥§minal
ammino-acias e gt Thaim 1 Certgiy A4 WO 2¢05/01 7107 |
PCT/USZOB%% 18934] embodiments, variable reqions of different
antibodies di@r extensively in amino@&d sequenice even amoright

artibodies Qr;pge samré Species” The yangRle region of an antbogyy

tvpically detefmines shecificity_of a.particular _antiBody for.its tarqet [0103]
T rg - y r 7 ) T g P4 T "I
The term "wﬁﬁhnologkcally functional ﬁﬁﬁ\unoglobqllm fragment'ir%?ers to

a polypeptidgfyagment comprising at mp;t the variable domalnsn@ﬁn
immunoglobulin-heavy chain-and-an-immunoglobuinlight-chain-n '
certain emb&¥ments,|an immunoloé’ifféll@jﬁ‘lnctionial immunoglob‘ﬁ‘ﬁl
fragment is ¢gpable oi bindingAem, g d.yierekegting binding of hagligand
. 1 robyvointarrnintiao-a hioaladiedlracuonca-racty Ity
] 'IUlJy ITIieTTy LILI U1 A*1® Y ICD'JUIIDC | A3 uILIIIu
from ligand ﬁhding tg the rec&g‘ﬁt%’rt.v;ﬁ%eﬁr?ainx&‘lbodiments, an T.eu _
immunologically functional imniRineghébiindiagment is capable of binding
toareceptof,gy Norleucine, lie, lle
Val, Met, Ala, Phe |
Lys Arg, 1,4 Diamino- | Arg
butyric Acid, Gin, Asn
Met Leu, Phe, lle Leu
Phe "~ Leuy, Val, lle, 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

[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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preventing binding of the ligand to its receptor, and thereby interrupting a
biological response resulting from ligand binding to the receptor. In certain
embodiments, an immunologically functional immunoglobulin fragment is
WO ~obapablerof binding a receptor and activating or inactivating the /Mespior1 8936

10104] A bivalent antibody other than a "multispecific” or "multifunctional”
antibody, in certain embodiments, typically is understood to 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

erhinclifng agimtaedstdicthin thaattysnrideptdy buiinbloasasatdeeptor
by at least about 20%, 40%, 5 WO 2005/017107 PCT/US2004/018936
mam&o%aser%y@emb@wmemredaﬁtwn@/r@@lwmbwﬁ\mqﬂn&.ﬁgglons, |
- assay). [0106) The term "target" refers to a molecule or a portion of a :
nénblelbeie ddpdindopbeiagt bouadibiiy siieefid=mami edeneris cenaifan
- embodiments, a target may have one or more epitopes. In certain
idemipdiesitits saatadget s altihermgeogiesHb adare: é@tﬁ@vwm@@{;
~ any polypeptide determinant capable of specific binding to an
sifitaupolyplepiives Tloalereiepeonbiociemeats, vbodirmastdhebisnebe
determinants include chemically active surface groupings of molecules
insich st denibilgits | g ityide Bhashs s praifyre GubiEehie, canpenvative
certain embodiments, may have specific three dimensional structural
anhacastidstidsstintiisspbitivtchesyeinar Hredristosionn aptidae gg vithout
region of an antigen that is bound by an antibody. In certain embodiments,
adveantihodifestiagdie sdyifepligemoiahERtigen when it preferentially
recognizes its target antigen in a complex mixture of proteins and/or

macn;g%cules InCesiahamPeiEerite @manibar cisrbidiw structure-
- ‘'specifically bind an antigen w en the dissociation constant is <1 M, in

“’éﬁ‘%ﬁ’.ﬂ Shedimentsywheadha disrocintimy %Qﬂ?ﬁ@]iil&e@l%ﬂéﬁeaﬁfb@nant
for activity or structure. In view of such a comparison, one can predict the

importance of amino acid residueé in a protein that correspond to amino acid
residues which are important for activity or structure in similar broteins._ One

skilled in the art ray opt for chemically similar amino acid substitutions for

such predicled important amino acid residues.

[091] One skilled in the art can also analyze the three-
dimensional structure and amino acid sequence in relation 1o that structure in
similar polypeptides. In view of such information, one skilled in the arl may
'predici the aklignr‘nenl of amino acid residues of an antibody with respect 10 its |
three dimensional structure. In certain embodiments, one skilled in 1he ar
may choose not to make radical changes to amino acid residues predicted 1o
bé on the surlace ol the profein, since such residues 'may_be mnvolved in
imporiant interactions with other moieculés; Moreovér, one skilled in the ant

may generate test variants containing & single amino acid substitulion at each
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embodiments, when the dissociation constant is 510 nM. (0108) The term
"agent" is used herein to denote a chemical compound, a mixture of
chemical compounds, a biological macromolecule, or an extract made
wo 260 bmgical materials. WO 2005/017107 PCT/US2004/0189R6sp0408) 5936
As used herein, the terms "label" or "labeled" refers to incorporation of a
delectable marker, e.g., by incorporation of a radiolabeled amino acid or
attachment to a polypeptide of biotin moieties that can be detected by
marked avidin (e-g., streplavidin containing a fluorescent marker or
denizgm4tio 1a@w¢t3dtrfaﬁidaﬁ bé hretedtiedisycoptitevbeotortsiad using activity
methods). In certain embodiments, the label or marker can also be
ammm@m«wmimswn@dsimmémgwymmam@ymmmne
are known in the art and may be used. Examples of labels for
gpthigpdpliceadtieuabobiticaits bist Vatiwm! sto Fblechotiowiley itadieistiscpre ad
radionuclides (e.g.,3H,14 C,15N, 35S, 90V, 99 Tc, 1111n,1251, 131
tHet HudhesgentdabplyieyaRmd)oraddndniumntsatied ishdeptiongd,
enzymatic labels (e.g., horseradish peroxidase, R- galactosidase,
vhubifeirddy atkdlioed fodpstisble ddivityviadsotntyblotogh gralipsige may
predetermined polypeptide epitopes recognized by a secondary reporter
béeaypldadindrzigber pairdschrsedorbintinyalies fprnbeceddsom such routine
antibodies, metal binding domains, epilope tags). In certain embodiments,
e@wmtaxtaoﬁﬁiﬂyéﬁfw@e annezof veriblysdetesmeno thdiwmipoiacids
steric hindrance. [0110) The term "biological sample”, as used herein,
wihehedbgthisntssrdt uhanaisbeuld/ ramtig et sidubsrinoe fesin civibination
thing or formerly living thing. Such living things include, but are not limited
with ledhetrisutadensmonkeys, rats, rabbits, and other animals. Such
substances include, but are not limited to, blood, serum, urine, cells,

organgydispues, bone HReRENa! e i 8HcMChekiB- M¥eh devoted 1o
2005/017107 PCT/US2004/018936 [0111] The term "cancer" includes, -
b aRiBRieOscsplithry siructure. See Moult J., Curr. Op: in Biotech.,
7(4):422-427 (1926), Chou et al., Biochemistry, 13(2):222-245 (1974); Chou
et al., Biochemistry, 113(2):21_1‘222 (1974); Chou et al., Adv. Enzymol. Relat.
Areas Mol. Bfol., 47:45-148 (1978); Chou et al., Ann. Rev. Biochem., 47:251-
-276 and Chou et al,, Biéphys. J., 26:367-384 (1979). Moreerr, computer
progréms are curniently available 1o assist with predicting secondary struciure.
One method of predicling secrondary struclure is based upon homolégy'
modeling.. For example, two polypeptides or proteins which have a sequence
idemity of greater than 30%, or similarity greater than 40% often have similar
structural t'opologies. The recent growth of the protein structural database
(PDB) has provided enhanced prediciability of secondary structure, including
the potential number of folds within a polypeplide’s or protein’s structure. 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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tumors and hematologic malignancies. Exemplary cancers include, but
are not limited to, breast cancer, colorectal cancer, gastric carcinoma,
glioma, head and neck squamous cell carcinoma, hereditary and sporadic

a iIIar¥ renal carcinoma, leukemia, lymphoma, Li-Fraumeip' rom
WO 2“%{% 404

6ﬁ%nt pleural mesothelioma, melanoma, multiple myelora, on-slrgrliaﬁlg“’G

cell lung carcinoma, osteosarcoma, ovarian cancer, pancreatic cancer,
prostate cancer, small cell lung cancer, synovial sarcoma, thyroid
carcinoma, and transitional cell carcinoma of urinary bladder. [0112] The

ini@EW i actyyldodudesany hinjpeicateftag et difGdndnisartonte a
embodiments, HGF activity is Met-HGF activity. In certain embodiments,

citiGl AgtvilyrisMetindependan biahn astivite d0ttskihatpiadiMeirtiGh
signaling"” includes the interaction of HGF with a Met receptor. [0114] The

belom Mgt Glcamfiviiyrdnediedestany biological activity resulting from
Met-HGF signaling. Exemplary activities include, but are not limited to,
neural induction, liver regeneration, wound h%alin éh%rowth, invasion

morpiSidhic differdhtdtitin LM i65 CAREVBERE QdiBrRGUcture
ORI RG GE Oy GER SRR or Do o &7 (1907);
S el R R e e L
S D B R E 0100
AT AR B S ST AR, ano
R B SR SR e

Met-HGF activity than would occur with normal signaling. Aberrant -

Met-HE&A signaling!sare resolefob esengits, inpsartinbdadigsa gent variants
include glycosylation varianis wherein the number and/or type of glycosylation
site has been altered compared to the amino acid sequénces of a: parént
polypeplide. In cerain embodiments, protein variants comprise a greater ora
lesser number of N-linked glycosylation siteé than the native protein. An N-
linked glycosylation site is ch‘aracierized by the sequence: Asn-X-Ser or Asn-
X-Thr, wherein the amino acid residue designated as X may be any amino
acid residue except proline. The substitution of amino acid residues {0 create
this sequence provides a potential new site for the addition of an N-linked
carbohydrate chain. Alternatively, substitutions which eliminate this sequence

~ will rembve an existing N-linked éarbohydrate chain. Also provided is a

rearrangement of N-linked carbohydrate chains wherein one or more N-finked
giycosylaﬂon sites (typically those that ate naturally occurring) are eliminated
and one ot ﬁaore new N—iin.ked siteé aie crreated. Additio-nall preferied

antibody variants include cysieine varianis wherein one or more cysleine
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10116] The term "Met independent HGF activity" refers to any biological
activity affected by HGF that does not depend on binding of HGF to a Met -
receptor. Such activity includes, but is not limited to, biological activity

WO mﬁgjﬁc,tﬁﬁ, by HGF interaction with other receptors and biologjf@mgimym;ggx
affected by HGF through other pathways, e.g., Ron or met/ron

heterodimers. 10117] The term "aberrant HGF activity" refers to any

circumstance in which HGF activity is either higher or lower than it should

be. In certsin circumstances, aberrant HGF activity results from aberrant
reH6ke sigratitdelecerainoeircdrattatscb i raberthnt HGMactvity ([@guitserine)

from a concentration of HGF that is higher than it should be. In certain
aopngdimedty; dhepantiGRactivitidresglisficen £ystwartrativant IHGY be

that is lower than it should be. 10118] The term "pharmaceutical agent or
ughlg vaseusediieydins nefess be acdhleiadtaltoomipialmgi aalby mgibaition

capable of inducing a desired therapeutic effect when property
cadpinistoadtah patidtar hElBpEhetechrruddolatogasiosdsbesin, is

a compound that chances or alters the activity or function of a molecule.
Clraemanpiaras SO 2006404 7602 RGTIRISR001 kRS #tamiboutztive

may cause an increase or decrease in the magnitude of a certain activity
prendimctiod ofonibjecale comparadtortherragnitiné efitie satiivtysore sulting

function observed in the absence of the modulator. In certain -
fremogaierdscygsteiodalator is an inhibitor, which decreases the magnitude

of at least one activity or function of a molecule. Certain exemplary

activfissegnd functions i galesie nehAn AR nARIRESLE

binding affinity, enzymatic activity, and signal transduction. Certain

sl A< ANIDHOLS InGide. by ?é@u@@g@gSBﬁBilngﬁ%mg?’(2)

) les, peptibodies, carbohydrates or small organic molecules.

reiogg}?%%ﬁﬁﬁﬁiﬁ iBsditicnd (e E?BEHBH?Oafﬁ'\ 8f forming dprotein
ponding to PCT Application No. WO01/83525). [0120] As usé
cOeSIDx e SUPSIANE!YiRUNSy TRARRENARIRSK (4) confer or modify other
physiocochemiical or functional propenies on such polypeptides. According to
cerain embodiments, single or multiple amino acid substitutions (in centain
embodiments, conservative amino acid substitutions) may be made in _ihe
naturally-occurring seqbence {in cerain embodiments, in the portion of the
polypeptide outside the domain(s) forming intermolecular contacts). In certain
embodiments, a conservative amino acid substitution typically may not
substantially change the structural characteristics of the parent sequence
{e.g., a replacement amino acid should not iend to break a helix thét OCCUrs in
the patent sequence, or distupt other types of secondary structure that
characierizes the parent sequence). Examples of arl-recognized polypeptide
secondary and tertiary structures are described in Prpteins, Structuzeé 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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species is the predominant species present (i.e., on a molar basis it is
. more abundant than any other individual species in the composition). In
! _c/:er;ta{p] embodiments, a substantially purified fraction is apeefRRESEINN 8936
WO 2003 Bt€in the object species comprises at least about 50 percent (on a
molar basis) of all macromolecular species 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
edhe Compositionblinhcegabhe eniookljieYitd 1 #21¢hje oids pboid dm i rifte Mot ure
essential homogeneity (contaminant species cannot be detected in the
35chnpoSiteidy woinhentionathi stectipmr atethbds) imhereifatencemposition
consists essentially of a single macromolecular species. 10121] The term
patiept ipgludes hu 1 ag' Y !
DTS h04/0180 58 Cee?r?éin x%r’r?p %ﬁ%ﬁﬁ%ﬁﬁ%‘o@gﬁ%ﬁ% %ﬁ'é’ﬂes a
chEERIARIRNGRS: HRE NP ARdRRsPaLIaIRAUER ML,
phosphorylation. In certain instances, normal -induced Me
hosphorylatjon | priety of cel o) n |
SRR S S
mE ARS8 SIRISR IR AR Rl AR SHNGES (BB ARMSH BT RGHI s,
correlates with certain cancers. Therefore, in certain instarices,
s T e e s B e

s . . a -
mbodiments, specific bindihg agents to HGF are used to decrease the

o B ot A ongrecly Fipviating hatl-
lifé’?r‘r‘é‘?@_é%%ﬁ%”%%q) yand RANGEEHEMISENG RO BIFEHNCHh certain
- According to certain embodiments, specific binding agents to HGF are
eHBEHR IRat ancEhik W%@ﬁ@@ggmmmaﬁ@ﬂg 'R@iﬁ%fﬁs%s to

- HGF are used to prevent cancer. [0123] In certain embodiments, a
imRecidia kingintgeapkionlifelr dedirad dereeaksaresrn /Ml aHal In

activity is normal. In such cancers, for
certain embodiments, a derivative specific binding agent is covalently

itution of
{

modified to include one or more water soluble polymer attachments, including,
but not limited to, polyethylene glycol, polyoxyethylene glycol, or |
pelypropylene glycol. See, e.g., U.S. Patent Nos: 4,640,835, 4,496,689,
4,301,144, 4,670,417, 4,791,192 and 4,179,337. In cenain embodiments, a
derivative specific binding agent comprises one or more polymer, iﬁcluding,
but not limited to, monomethoxy-polyethylene glycol, de.x.i.ran,' cellulose, or
other carbohydrate based polymers, poly-(N-vinyl pyfrolidone)~_polyethylene
glycol, propylene g!yc;ol'hoi’nopo!ymers, a pelypropylene ox'ide/ethylen‘e oxide
~ co-polymer, polyoxyethylated polyols (e.g., glycerol) and polyvinyl alcohol, as

well as mixtures of such polymers.

[097] In cerlain embodimems; a derivative is covalently

moditied with polyethylene glycol (PEG) subunits. In cerlain embodiments,
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example, reduction of HGF activity to below normal may provide a
therapeutic effect. [0124] In certain embodiments, a specific binding
agent to HGF is used to modulate at least one Met-HGF activity. In

wo 2008fain @mbodiments, a specific binding agent to HGF is useditais2005/618936
modulate at least one Met independent HGF activity. In certain
embodiments, more than one specific binding agent to HGF is used to
modulate HGF activity. 51 CVO 20415/017107 PCT/US2004/018936

ifi ts to HGF are full
i nsranamd t.s B o & e smec e positon,

uman monoclonal an

MRS R amR s sequereee copEng ey o

light chain |mmuno uI|n mole

SRS Io e S A P STt eBe iy Qepi i side

embodiments, sequences or
S D cificall hornC throug R3, are provided.
Cfg:'ggdlr% té%;:@{ Z&%eml ST g?wg]l arflj c%%’llﬁé’éﬁ tadmpQxe the
ecql S.p d d. According to certain
il y%?%rm e SaRg < e Gergiments,
f_—‘.b%dM gmgw% rOve embqllmentsah bridoma cdl line is
ted fom at ast one ﬁple %581333(385 Tradiugnanizes antibady.
1

4. | t bodi t ified
cﬁeuﬁn?a’lrn‘zsr#gcrﬂoﬁona antlbo t Sﬁ?%%ﬁrqjgﬁ%igB \I/%en% u]géi@@blhty

é%@a%en%m&sﬂgﬁaéggeﬁébases g T%ga,lﬂ%g ﬁg@%@

¢hromosomes (YACs o |n Gce
provides an approach to elucidating the functional components of very :
large $PERldely mapiiiteendyalefiesidefagtingritetibseetibisialn refers to
human disease. Furthermore, the utilization of such technology for

- agppmarbdethablics RRIGAINEErinAbarstionetehtsgadthiraidiletion. In
insights into the expression and regulation of human gene products '

Al STRBHFIREI:, IRamens v ellonskEHiotes sysians cidd theig. 1t wil

involvement
be appre(:lated that in certain embodiments, fragments are at least 5, 6, 8,10

14, 20, 50, 70, 100, 150, 200, 250, 300, 350, 400, or 450 amino acids long.
[099] Peptide a‘natogs are commonly used in the
‘pharmaceutical industry as non-peptide drugs with properties analogous to
those of the template peplide. These types of non-peptide compound are
ltermed "peplide mimetics” or "peptidomimetics®. Fauchere, J. Adv. Drug Res.
15:29 (1986); Veber and Freidinger TINS p.392 (1985); and Evans et al. 4.
Med. Chem. 30:1229 (1987), which are incorporated herein by reference jor
any purpose. Such compounds are often developed with the aid of
computerized molecular modeling. Peplide mimetics that are struéiu_raﬂy
similar to therapeuﬁpal!y usetul peptides may be used td produce a similar
therapeutic or prophylactic eﬁecﬁ. Generally, peptidomimetics zre structurally

similar 1o a paradigm polypeptide ({i.e., a polypeptide that has a biochemical
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in disease induction and progression. [0127) An important practical
application of such a strategy is the "humanization" of the mouse humeral
immune system. Introduction of human 52 WO 2005/0171Q7

WO 205¢H4%2004/018936 immunoglobulin (Ig) loci into mice ingvﬁ;ri/c}lllsﬁqgmm%“

endogenous Ig genes have been inactivated offers the opportunity to
study the mechanisms underlying programmed expression and assembly
of antibodies as well as their role in B cell development. Furthermore,

pr?#% siyalggnmaypEite anayiceden psadusionsibbviunamave one

onotlonal antibodies’ (Mabs). In"certain embodiments, fully human

orarWti.)l?Qdé%?%% SrREgIRA I BINIMIZR Hhec d By BAgRRIG S BEIRLSEHGrom: --CH,

respon Intrinsic tO mouse or mouse-derivatized Mabs, and thus, in

Nﬁ@.rt@i_rg@mg%qdjm@?{g,-&ﬁﬂrzeﬁse.t'rﬁétﬁmeysmmpf-@@@w%mjﬁered

antlbodies. Tn certain embodiments, fully human antibodies may be used

cmgpﬁ;@agm.e% clrppig eLregymHReHISDILAIRABIASISUE AR. CBPSREMatic
malar

a, of proliferative diabetic retinopathy, which may involve repeated

< AiRedy Administationse [Q438b QrrIS GREINSehMRUSERIEHRS daficiSD-

In mouse antibody production with large fragments of the human Ig loci in

aAicinations that syek ise woyldmigdineeih ynre JMbRAReI g be used

absence of mouse antibodies. Large human Ig fragments may preserve

inthe largevariahimesna iyersitnas el askie paprIdegwREeRiRbn,

antibody production and expression. By exploiting the mouse machinery

cIRahedy divsisticationn sng seiestinmand g lagkcel snaunplaaisabity

tolerance to human proteins, the reproduced human antibody repertoire

idDhESPBRYSAsRIEAIRg TR ¥ioktiBichh Allid Wbruman BYtPRIRSS known

“against any antigen of interest, including human antigens. Using the

irnYRidamaiteshnal ey anigamapeeic Biuarami ShsasTtibeyjesiwstporated
specificity may be produced and selected. Certain exemplary 53 WO

h@RAR/BY TLOF EXCE/ 18P 2A4IOLSI38); for example, by adding internal cysteine

residues capable of forming intramolecular disulfide bridges which cyclize the

peptide.

[0100} The lerms "‘anlibody“‘or "antibody peplide(s)” refer to an
intact antibody, or @ binding fragment thereof that competes with the intact
antibody for specific binding. In centain embodiments, binding fragments are
produced by recombinant DNA techniques. In certain embodiments, binding
fragments are produced by enzymatic or chemical cleavage of intact
antibodies. Binding fragments include, but are not limited to, Fab, Fab’,

F(ab")2, Fv, and single-chain antibodies.

{0101] The term “heavy chain” includes any polypeplide having
‘sufficient variable region sequence 1o confer spec_ificiiy for a target. The term
“light chain” includes any polypeptide ha\)ing sufficient variable region

sequence 1o confer specificity for a target. A full-length heavy chain includes
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methods are described in WO 98/24893, U.S. Patent No. 5,545,807, EP
546073131, and EP 546073A1. [0129] In certain embodiments, one may
use constant regions from species other than human along with the

wo s yariable region(s). Naturally Occurring Antibody Stryciyie é9daQh 15936
Naturally occurring antibody structural units typically comprise a tetramer.

Each such tetramer typically is composed of two identical pairs of

polypeptide chains, each pair having one full-length "light" (in certain

embodiments, about 25 kDa) and one full-length "heavy" chain (in ‘certain
aembetimeatipabinm50v/V ik Ra)d The aminataniagigodon afiready1, C.2,

chain typically includes a variable region of about 100 to 110 or more

aath D3 acidwtva; depicallyissaedpoasibie ferantigsvfetogniippe ftige, and the
carboxy- terminal portion of each chain typically defines a constant region

Citadmanebre igespbasibié foyetifeniordandttant ddomihe dgptcthdi™s ascused
typically classified as kappa and lambda light chains. Heavy chains are

hiyteicnlyrclassifiedsas miylideltgitghrumg chlpinez od épsijorsmadisiefinst tha, full-
antibody's isotype as IgM, IgD, IgG, IgA, and IgE, respectively. IgG has
lesqybragsubtiagsas; limdhedinga rlatilaot iitedbio gt ¥, | a3, do6ohaadt region
IgG4. IgM has subclasses including, but not limited to, IgM1 and IgM2.
digAdmsiiilatlyksubaiVidedyintb=nb ttassedaireludiignbit metilinotedd dight
IgAl and IgA2. Within full-length light and heavy chains, typically, the
chaialdabittecemstanteggions afdljeipedyby @iids.rébientchabighilehein®, as

more amino acids, with the heavy chain also including a "D" region of
uabdutel@imoreconipa saidsa Sak )engthHighd ameintalrchmagoiegyssheYeof. A

2005/017107 PCT/US2004/018936 Ch. 7 (Paul, W., ed., 2nd ed. Raven
FRbesgh¥n(1988))iricechotated bghtetmrencednths Ehitatydbvaliable regions

purposes). The variable regions of each light/heavy chain pair typically =~
ofarnethe antigbaibinding bitevi0tBairTolkavBehbiedlegislesagpivallfoewhiait

the same general structure of relatively conserved framework regions -
diFRldeiisundywitheanioyper heavy chain molecule. A Fab’ fragment contains
one light chain and one heavy chain that contains more of the constant
region, between the Cu1 and C2 domains, such that an interchain disulfide
bond can be formed between two heavy chains 1o form a F(ab’}2 molecule.
‘The Fv region comprises the variable regions from both the heavy and light
chains, but lacks the constant regions. Single-chain antibodies are Fv
molecules in which the heavy and light chain variable regions have been
connecled by a flexible linker to form a single polypeptide chain which forms

an antigen-binding region. Single chain antibodies are discussed in detail in

e.q., WO B88/01649 and U.S. Patent Nos. 4,946,778 and 5,260,203,

[0102]  The ierm *variable region” or “variable domain” refers to a
portion of the light and/or heavy chains of an antibody, typically including
approximately the amino-terminal 120 to 130 amino acids in the heavy chain

and about 100 to 110 amino terminal amino acids in the light chain. In cenain

ik



variable regions, also called complementarity determining regions or
CDRs. The CDRs from the two chains of each pair typically are aligned
by the framework regions, which may enable binding to a specific
epitope. From N- terminal to C-terminal, both light and heavy chain
wo 2005iabkgregions typically comprise the domains FR1, CDRICFRRZEGHIRS736
FR3, CDR3 and FR4. The assignment of amino acids to each domain is
typically in accordance with the definitions of Kabat Sequences of
Proteins of Immunological Interest (National Institutes of Health
Bethesda, Md. (1987 and 1991) Chothlag §NOI Bio
erabadsonea S VEOIFHFCRBIAE A NI b BES H@@?Wé&’ﬁﬂ in
certain embodiments, an antlbody heavy chain binds to an antjge L?_the
aram@@mmamﬁmaw%%%m%frﬁ%%&mmp% )
light chain binds to an antigen in_the ahsence of an antj odyé;}l avy chai
vanaééﬁa{ﬁ@ﬁﬁbéﬁﬁfﬁeﬁ*‘ﬂél lémm‘éﬂ'yybﬁ‘ﬁéfﬁﬁﬂ“r‘@@ﬁ)ﬁp&ﬁ 1y %ﬁﬁaﬁl?ﬁ“
the absence of an antibody light chain. In certain embodiments, an
- antihibduy VifgiR 88§ion binds to an antigen in the absence of an antibody
heavy chain. In certain embodiments, an individual variable region
SDeciEt)fj@Hm inds toaneaBtigeminthecitigeaty tfattionsntinhienegiobslin
- 55 WO 2005/017107 PCT/US20041018936 [0133] In certain
inSgherimeniscdefinitive fefieatienehenCiRrpitidgrtifieationtaf variable
résidues comprising the binding site of an antibody is accomplished by
JSRIMIRG e-sinstHie of ieutintinaslyyartditr solyiag ienstvoglotsutintlight
antibody-ligand complex. In certain embodiments, that can be
clRerPMplishegdiR:amyodia saiebnofhtechnidugis kipwmidithaddrskiletbiplobutin
the art, such as X-ray crystallography. In certain embodiments, various
frapiRosisisol anatysisidsin die e ropdighi, sevdpiorabirdingatetiecligaird to
regions. Examples of such methods include, but are not limited to, the
wKahat ghefiniion tHbeBhottéardpfingiarhitieghtV rdsfnition seslitiog broant
definition. [0134] The Kabat definition is a standard for numbering.the
ligasidusis dingnattibodyandris bygicsyrusatbrditeents, @DM@@W@@@"V

functional lmmunoglobu!m fragment is capable of binding o a receptor,
preventing binding of the hgand 1o its receptor, and thereby interrupting a
biclogical response resulting from ligand biﬁding to the receptor. In cerlain
embodiments, an immunologically functional immunogldbulin fragment is

capable of binding a receptor and activating or inactivating that receptor.

[0104] A bivalent antibody other than a "multispecific® or
"multifunctional® antibody, in cenain embodiments, typically is understood to

have each of its binding sites identical.

{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%



e.g., Johnson and Wu, Nucleic Acids Res, 28: 214-8 (2000). The Chothia
definition is similar to the Kabat definition, but the Chothia definition takes
into account positions of-certain structural loop regions. See, e.g.,
Chothia et at, J Mot Biot, 196: 901-17 (1986); Chothia et att)Natureh342: .
WO 2085918500 989). The AbM definition uses an integrated suite' of COMPUTAL 5736
programs produced by Oxford Molecular Group that model antibody
structure. See, e.g., Martin et at, Proc Natl Acad Sci (USA) 86:9268-9272
(1989); AbMTM, a computer program for modeling variable regions of
s LIRS DO 1 te Qloth MolRasirah'th They eBMGElintionmangs
he'téertiary structure of an antibody from primary sequence using a
aSom ination of knowledge databases and ab initio methods, such as
¥R6¥& described in Samudrala et al., Ab Initio Protein Structure Prediction
Using a Combined Hierarchical Approach, PROTEINS, Structure,
Functioi @fld Genefits $eippl 187084" 108:($909) Mole GaleV@ agosyian 7a
PCT/US20041018936 contact definition is based on an analysis of the
malailalgecepmplexthystg kanelupysa Specitig bindiogapanbt 4 NN
Biol, 5:732-45 (1996). [0135] By convention, the CDR regions in the heavy
entigdiarentypiedfiyodiairadovese, Hangnd efatapdsrdhambaind
sequentially in the direction from the amino terminus to the carboxy
emepmiimeMBeadBREbFiIGHSaMIGRNIght chain are typically referred to as
L1, L2, and L3 and are numbered sequentially in the direction from the

amingdegpnus 1o the CaEhEISTBNRYSnRISRECHIY Y FEBEIRN b terminant
Antibodies [0136] A bispecific or bitunctional antibody typically is an

- capiabiypedrabheiiaying fnmdHissRBheryy Akt rhatepate aRderiain

two different binding sites. Bispecific antibodies may be produced by a

eNAIsoL methods pdelbtinairku Rk inERIdRe fHizianof hvbs deras &'

linking of Fab' fragments. See, e.g., Songsivilai et al., Clin. Exp. Immunol.

gl ke 38l riteR)Idsasielny sed dind 45104l AA8IIB LhARRS (IRSDhory!,
Preparation of Antibodies ‘ ‘
or sulfonyl, and, in cerlain embodiments, may have specific three dimensional
structural chafacteriétics. andfor specilic charge characteristics. An epitope is
a region of an antigen that is bound by an antibody. In certain embodiments,
an antibody is said 1o specifically bind an antigen when it preferentially
recognizes its target antigen in a complex mixiure of proteins and/or
macromolecules. In cerlain embodiments, an antibody is said to specifically
bind an antigen when the dissociation constant is £1 pM, in certain

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.



[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

“wo 208491bedies capable of binding to that antigen and/or anotheF¢aygetolin/o1 8936
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
embodiments, the antibodies of the invention may be polyclonal or
monocléi89hnd/or fisys€ Adeernbindr teiobodiekelhaeitabeled” refers to
embodiments, antibodies of the invention are human antibodies prepared,
iforo BRarapR) @y mielesteRisrmottransgdhidinnnaty cepiieobiepradistiatyeled
human antibodies (see, for example, PCT Published Application No. WO
@BiTEP27id 1383 threenhily enfisddinelias ebhiitinmaigies thatmn be
employed to manipulate inherent properties of an antibody, such as the
edfinitiest i madbody odins agget! Sathvidiategidsinitlgde floorase entt marker
limited to, the use of site-specific or random mutagenesis of the
polymiciestiel @ shuibcilatagmpbing el aivibbipwigeheraelarimatiiodyethods).

- variant. In certain embodiments, such generation is followed by screening
o e g Boebasine tRatlexibietins desived ehandes &g thapeetior Various
decreased affinity. [0139] In certain embodiments, the amino acid
reghdaes té@é}@@ﬁtﬂﬂm@@ﬂﬁ@gtm@w@péqmé greteCBRdnithe art and
certain embodiments, amino acids in the framework regions of the -
Waafeleﬁﬁﬁauﬁecamaﬁgetéabﬁk é@na@fmﬁ@b@ﬁﬁeﬁ@éudeclb%mewm(hmned
regions have been shown to contribute to the target binding properties of.
IgeifathighBndeRe sadiels AQper Gided T Essid BbicRii.013064B N, 35 S,

(1999) and references therein. ‘0140] In certain embodiments, smaller and

9\90‘?’@ fAekantly! WrdeRdd Tidralelutanmsouphataries ard plsautatiapmine,

restricting random or
lanthanide phosphors), enzymatic labels (e.g., horseradish peroxidase, -

galactosidase, luciferase, alkaline phbspha’(ase), chemiluminescent, biotinyl
groups, predetermined polypeptide epitopes recognized by a secondary
reporier (e.g., leucine zfppér péir sequences, binding sites for secohdary
antibodies, metal bindfng domains, epitope tags). In certain embodiments,
labels are attached by spacer arms of various lengths to reduce potential

steric hindrance.

[0110] The term “biclogical sample”™, as used herefn, ihc!udes,
but is not !Imiied 1o, any quamﬁy of a su-bsiance from a living thing of formerly
living thing. Such living things include, but are not limited to, humané; mice,
monkeys, rats, rabbits, and other animals. Such substances include, but are
_noi limited 10, blood, sérum, urine, cells; organs, 1issues, boﬁe, bone marrow,

'Iymph nodes, and skin.



site-directed mutagenesis to hyper-mutation sites in the CDRs, which are
Weitssatiddrrespond to areas prone to mutation during the SoPEKIE Effitnity18936
58 WO 2005/017107 PCT/US20041018936 maturation process. See, .
e.g., Chowdhury and Pastan, Nature Biotech, 17: 568-572 (1999) and
references therein. In certain embodiments, certain types of DNA
elements may be used to identify hyper-mutation sites including, but not -
limited tol%6Hain direct BAdGAVE8A PR EaRaREShEahted to solid
sequences, certain secondary structures, and certain palindromes. For
exXHTRE B BRAl AR MEHIAERRIG D FIGBRE &I HypBLiatatiH are
sites include, but are not limited to, a tetrabase sequence comprising a_
putRldimpites 1) hERBREE ByRGuSRIREYE) Rt g3 e mATRiRARRA P M2,
T), followed by either adenosine or tyrosine (A or T) (i.e., AIG - G - CIT -
ARS8 AR CEK SABRMSTUS SRIACEIEIROM 3 BerAl Y @nshisBaermigrpapillary
hyper-mutation sites is the serine codon; A-G-CIT. [0141] In certain _
erBIRBNIFRIHE RALISHER AR ARRIGPRY. Hi FERHAIRT YOdABRINAlignant
humanized antibody is substantially non- immunogenic in humans. In
ceﬁ&iﬁf%%%%ﬂ%@rqgﬁé’rﬂ?ﬁﬁﬁaﬁﬁ@d M%H&WHQ&’Q”&%T&M s<hiveg
affinity for a target as an antibody from another species from which the
hurRSHR RN ANHBIGRF H BiRfeqVSHRD Y106 SPPSIEAT'S 53 RHPGYate
Patent'5,6§%,é§l;ﬁis. Patent 5,693,76,2'1 U.S. Paten% 5,585,089. [0142
In CRRACHY FRIEIRO SRS A GUedF AP AR B Ay DWRIS Eicganand
may be modified without diminjshing the native affinity of the antigen
biﬁ@ﬂé’ﬂ%ﬂ?&iﬁ%ﬁﬁé@&&ﬂ&%ﬂtg 'R%%Eiéaéﬁfcity are identified. See,
e.g., U.S. Patent Nos. 5,766,886 and 5,869,619. 59 WO 2005/017107
PCT/USZ004/2118936 [0iet8drin ‘tékinamipgtincbnissmodgitivalogical affect of
antibody by methods known in the art is typically designed to achieve
indigaBedrboediagn embodiments, HGF activity is Met-HGF activity. In certain

embodiments, HGF activity is Met independent HGF activity.

[0113] The term “Met-HGF signaling” includes the interaction of

HGF with a Met receptor.

10114} The term “Met-HGF activity” includes any biological
activity resulting from Met-HGF signaling. Exemplary activities include, but
are not limited to, neural induction, liver fegeneraﬁon, wound healing, growth,
inv.asion, morphologic differentiation, embryological deveiopmént, scattering,
proliferation, apoptosis, cell motility, metastisis, migration, cell adhesion,
integrin clustering, phosphorylation of paxiilin,'formaiion of focal adhesions,

and cancer resulting from aberrant Met-HGF signaling.

[6115] The term “aberrant Met-HGF signaling” includes any

circumstance in which Met-HGF signaling fails to stimulate any Met-HGF

48



affinity for a target and/or to reduce immunogenicity of the antibody in the
recipient. In certain embodiments, humanized antibodies are modified to
eliminate glycosylation sites in order to increase affinity of the antibod

WO 2050tpYate antigen. See, e.g., Co et al., Mol Immunol30: 13611445890 "‘"8936
(1993). In certain embodiments, technlques such as "reshaping,"
"hyperchimerization,” or "veneering/resurfacing" are used to produce
humanized antibodies. See, e.g., Vaswami et al., Annals of Allergy,

Asthma, & | 81:105,.(1998

Bt oA T I O B S B AR RE irant Met-
bodi h lly red

SR T S S

anti-idiot IOIC lloty onses, followin eated

<SR RIARD E@ﬁ%@f ALK g%%tgt“ﬁoﬁ fFa sionaling.
immunogenicity are de crbed e.9. in G|II|Ian I Jl .
ABey3! T PEIYEY s A4 f#éett&fn (SRS 5‘, eu maniz "r? ﬂql_g&(g gnaling
nc
oC

results in a loss of a acit erta| m
T B G DO eé%g {yghﬂé)t Lyt i Qe 50?1 em 8 é?ltez%l{g g-
the humaniz ntlbo is mutated e one or more_of the
AEEH%@EM@% ﬂ'gfh“t}(ﬁgct:&?o?eaﬁt‘fg %?pe g Sadanha %r%]}%/lol
Immunol 36:709-19 (1999). [0145) In certaln embodiments the

complemeplarity defentiainy Megionso@DRePLHEE vty redatly hamy
variable regions of an antibody to 60 WO 2005/017107

LRGHS2001/D] 868614dCH MEFIbYrdved folrdatesistiorehioAing-isiiGF to
from the same, or another, species. In certain embodiments, the CDRs of

amaetughtapmbhewbmhvwmmed@g@ns isfragt amnﬁmgptohaﬂm%awwwty
grafted to consensus human FRs. To create consensus human FRs, in

atletain eybi@iettsERe ol GbesrIRRRR RESRielegicat aghvithain

amino acid sequences are aligned to identify a consensus amino acid
sHeqtenty, Hode thipushsdaaheatsvays. e.g., Ron or met/ron heterod:mers

10117] The term f‘abe'rrant HGF activity” refers to any
circumstance in which HGF activit)t is either higher or lower than it should be.
tn certzin circumstances, aberrant HGF activity results from aberrant HGF
signaling. In certain circumstances, aberrant HGF activity results from a
conceriration of HGF thatis ﬁigher than it should be. In certain
embodiments, aberrant HGF activity resulls from a concentration of HGF that

i lower than it should be.

[0118] The term "pharmaceutical agent or drug® as used herein
refers io a chemical cdmpound or composition capable of inducing a desired

therapeulic effect when properly administered 10 & patient.l

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

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



FRs of an antibody to HGF heavy chain or light chain are replaced with
the FRs from a different heavy chain or light chain. In certain
embodiments, rare amino acids in the FRs of the heavy and light chains
w0 206am ardibody to HGF are not replaced, while the rest of thePER/8f1ine/618936
acids are replaced. Rare amino acids are specific amino acids that are in
positions in which they are not usually found in FRs. In certain
embodiments, the grafted variable regions from an antibody to HGF may
be used with a constant region that is different from the constant region of
rapdiidbeidip &Y 9B Ak BaRaR S6m e dlrfeats ae iafieaoniisiscolayionstain
are part of a single chain Fv antibody. CDR grafting is described, e.g., in :
agisitpaefemndioresi 0B celesorgArebuglire Mma@Ehdeidise 3 7détity or
5,565,332, 5,585,089, and 5,530,101, and in Jones eta!., Nature 321:
fepRIBZEqh o8 Rischmabs eieg, oNHiara@iietegra3Boyerispegmbodiments, a
Verhoeyen at at, Science 239:1534-1536 (1988), Winter, FEBS Letts
rmadi9atonigl99dphiltiien areitie ey o dhatete Pytederaiad fepahyne
purpose. [0146] In certain embodiments, a phage display technique is
argddtyoogdnecdierned rogioieadatidoaésin e xemala wrstidiiemenddohctions
techniques produce fully human monoclonal antibodies. In certain 61 WO
doobioicade Pomiss 2od 401 BOBETEIRE deihinsincaaionihuckeaiteatic
encoding a single Fab or Fv antibody fragment is expressed on the
aulifiye ond ploage harsclectee, £graiosyemipbom iehditomdngistie2ibut are
381 (1991); Marks et at., J Mo! Biol 222: 581 (191); U.S. Patent No.
BB8si1ed h peptsinBrabelidesnEnPhadearecrstediasd qarrhydyctes or
those antibody fragments having affinity for target. Thus, certain such
prsdeaEgagime RRHehe Bsithodigfcugiase ihgsidp.op-antibb&y Petlent No.
~ fragment repertoires on the surface of filamentous bacteriophage, and
&G6SBtdrcspeerenerpHade®l therlisatinRdie- tiea 118 m such
procedures, high affinity functional agonistic antibody fragments are

isolate 1 frppertain sughiesppdigants. b crimmete papsTiaieaptuiNaNect

antibody genes

species is the predominant species present (i.e., on a molar basis it is more
abundant than any other individual species in the composition). In cenain
embodiments, a substantially purified fraction is a composition wherein the
object species comprises at least about 50 percent (on a molar basis) of all
macromolecular species present. In cenain embodiments, a substantially
pure composition will comprise more than about 80%, 85%. 80%, 95%, or
99% of éll macromolar species present in the composition. In cenlain
embodiments, the object species is purified 10 essential homogeneiiy
(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.



WO 20H30RA% substantial portion of the human antibody produci

is created by cloning naturally rearranged human V genes from peripheral
blood lymphocytes. See, e.g:, Mullinax et at, Proc Nat!Acad Sci (USA) 87:
8095-8099 (1990). [0147] According to certain embodiments, antibodies of
the invention are prepared through the utilization of a transgpe jr(%lg%%aeo p
nég] &S 01893
inserted but that is rendered deficient in the production of endogenous,
murine antibodies. Such mice, then, are capable of producing human
immunoglobulin molecules and antibodies and are deficient in the
' e imm | [ alecules and antibodies.

3 0 F '%9]8 ol '-' It are disclosed in the patents,
applications and references disclosed in the specification, herein. In
certair{ @) dimentdn oeet may shasioysmehbdeirder? MetHeserlsdgrdgduce
in PCT Published Application No. WO 98/24893 or in 62 WO 2005/017107
NP PuG20oadE086 IMendeindnataneasraaanetidSGsindecesbivieda7),
- which are hereby " incorporated by reference for any purpose. [0148]

pheepting icer taiguiabo dimenely follglnedPrersisasndneeeitaiies

specific for HGF are produced as follows. Transgenic mice containing
ihsimandmmbeogioblii-gEREsaty i ermElateaittthe kel of usred

‘e.g. HGF, lymphatic cells (such as B-cells) from the mice that express
distibodietades ool SRieh ireeeveiBd R aRs fiRadwih A1GF activity
myeloid-type cell line to prepare immortal hybridoma cell lines, and such
duybeidoamwe indsiareareened Reid SRR ¢ ¢l HBN g aErRIgMatdRting
lines that produce antibodies specific to the antigen of interest. In certain
leEB aaithahteneehs daersarrt G a it e QEMFNISAR BRABMES, specific
antibodies specific to HGF is provided. [0149] In certain embodiments,.
HinlgingragardateddRE are yiedlectesyapesctitcutontbiaibrelinity from

DNA in host cells or by expression in hybridoma cells. In certain .
amvodpraally higiblayiek drecertain embodiments, decreasing HGF activity

from an abnormally high level decreases tumorigenic activity and reduces the
severity of cancer. According to certain embodiments, specific binding agents
to HGF are used to treat cancer. In cerlain embodiments, specific binding

agents to HGF are used to prevent cancer.

[0123] ~ In certain embodiments, a specific binding agent 1o HGF
is used to freat cancers in which HGF aclivity is normal. In such cancers, for
example, reduction of HGF activity to below normal may provide a therapeutic

effect.

[0124] " In cerlain embodiments, a specific binding agent-lo HGF
is used to modulate at !eaét one Met-HGF aclivity. In certain embodirﬁems, a
| specilic binding agent to HGF is used to modulate at least one Met
independent HGF aclivity. In cerlain embodiments, more than one specitic

binding agent 10 HGF is used to modulate HGF activity.



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

WO 2fsedndtifidting the exposed cells in an immunocompromised MOAFES20¢/0 18936
SCID or nod/SCID. See, e.g., Brams of at., J Immunol, 160: 2051-2058
(1998); Carballido et al., Nat Med, 6: 103-106 (2000). In certain such
approaches, engraftment of human fetal tissue into SLID mice (SCID-hu)

results in Jogng-term hematopoiesis and human T-cell development. See,
eq. Zé\/% 2005101 FH6'F ﬁt?r‘ﬂ?’%%@i‘iﬁis@%%ﬁ?&%&%’& JResRIRIGF
24][:13,35-1639 1988); Ifve senﬁ%égj., Sem Immunol E:243-248 (1996?. In_
ErHIY iR ,‘?ﬂﬁﬁmﬂrrﬁﬁ?' I6EpdALE PRI BRTEI TRcBYSleotide
dependent on co-development of hyman T-cells in the anpimals. See, e.g.,
AMRNSES P REATNAnA b AR TS AL P ARG  fn CREMRHS 'BiSpragaM¥Nd light
human perighe al blood I¥mphocytes are transplanted into SCID mice.

el BTSSP BRI AES s s 30N LEABE I eS AT EARANIInG to the
“embodiments, when such transplanted. cells are freated either with a

GG BT S AR BOSEE Ry IR 6654 R BRI S ELp urfee

anti-human CD40 monoclonal antibodies, higher levels of B cell

HYSBTRABT I deEaten caae e 4ty (MaltERUaBIfdERICTm bl Bl specifically
R N e T R o e
T T A b B D el
SRR S ARRI0R M0 SR IO e
D R el TR P Eald SN HER S CREE & hybridoma
B R e et R o h S dtod (strd i 774 3.

1.756.1,2.4.4,2.12.1, 2.40.1, and 3.10.1. In certain embodiments, a purified

human monoclonal antibody to human HGF is provided.

[0126] The ability to clone and reconstruct megabase sized
human loct in yeast arificial chromosomes (YACs) and to introduce them into
the mouse gemmline provides an approach 1o elucidating 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
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[0152] In certain embodiments, specific binding agents comprise an
WmAHINS8ETaBUlIn molecule of at least one of the IgG1, IgG2, IgG3; ¥(¢530¢d/018936

E, IgA, IgD, and IgM isotype. In certain embodiments, specific binding

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

In certain 64 WO 2005/017107 PCT/US2004/018936 embodiments, the

:;%%Chﬁlgﬁpglfﬁwm%l lﬁr? szms%%ggqlcl‘, C?rAl]alng f&é%}q%a%usb@e%enes have

cloped (o expression 1 TmaIEn el n Sero Sbediments. Lnderyin
Cﬁﬁ@ B‘ﬁa age se%:%mprl a con ant reglgn o%her 9nan an SO‘HH’] ying

constant re sof the 19gG1, 1gG2, | | G4 n _
|50W8§r[”dﬁ§§ xBFﬁfiﬁ m%ngl%sén% é%l & ng 583?’1 F n{ﬁ?g ole in B
a hu an ka allg ‘Ef rharrlz% arhurn%ril1 Ig(sst%artlgawn Cat]amrolxﬂ erta rce for
em%% % ic tﬂﬁ %g éjg%h? S comprise agﬁumé’nH(appa I%ﬁ?u €

h d h G2 heavy ch i
iR oS o e AR AL R WP Ehu R SRS
e e A
ﬁ‘é?r?ﬁ%\”ééﬁ%“’“thatf Al ﬁ'é%%%"%?@ﬁ‘* R SR Borivatized

Erégio ISGtype. In certain e IMents,
ific b|nd|n ents h e een clone for ex Ssien |n m
coll0953 53 thH Ul BSOS e o S0 BRARMAIE atety of

inabe 29 SR S ?"“d AR TRy SRR nioodies

o R T R O A

oS b 4 B R TR A L B P D e

e e B erstice of antibodies to HGF may

e accom?(l}l?g%(il >y Se%:}xlggcan engineer mouse strains deficient in mouse
antibody production with large fragments of the human Ig loci in anticipation
that such mice would prodtuce human antibodies in the absence of mouse
antibodies. Large human ig fragments may preserve the large variable gene
diversity as well as the proper regulation of antibody production and
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 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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65 WO 2005/017107 PCT/US2004/018936 substitutions in the amino
woagitkgaaquence of the heavy and light chains that differ signifigantysmébgifsoess

effect on maintaining (a) the structure of the molecular backbone in the -
area of the substitution, for example, as a sheet or helical conformation,

(b) the charge or hydrophobicity of the molecule at the target site, or (c)

the bulk of the side chain. [0155] For example, a "conservative amino acid
sotestitotion endeg anibeldera \WD SB(REBPO] B TatRetaniho abid46gidie EP

with a nonnative residue such that there is little or no effect on the polarity
ob4BaniBdf ted &RibdGErEASkIdue at that position. Furthermore, any

native residue in the polypeptide may also be substituted with alanine, as

has beﬁggi%?gously ‘?ﬁ%g}é&éiﬂ Qﬁb%@ﬂ?% RCYNHANEDIAgRe i ant regions

[0156] amino acl stitutions (whether conservative or

s dsmos e ra e e s

no acl

such substitutions are

ol AselitE Wiinity of the antibodies to HGF
described herein. [0157] In certain embodiments, antibodies of the

present [igwenfion canppaeaiessedrihectdinesigtbetdiarmhyhndappacest

lines. In certain embodiments, sequences encoding particular antibodies

capRpised for firslomnatiauehacHiinblepammatlasohasssed. of two

According to certain embodiments, transformation can be by any known

mathadiraredneiny peeiar dralide e iin phioshorly Belidingefadth "light" (in
example packaging the 66 WO 2005/017107 PCT/US2004/018936

pelyAHplaatite drdevitssies intesainm ¥egtoneaing-tangautiogy hoshtelin

with the virus (or vector) or by transfection procedures known in the art,

ag.examRlifed Byrdis Paloiaso 4,8 %931.6,THS b2niHe il Gbraiod of each
chain typically includes a variable region of about ﬂOO to 110 or more amino
acids that typically is responsible for antigen recognition. The carbroxy-
terminal portion of each chain typically defines a constant region that may be
responsible for effector function. Human light chains are typically classified as
kappa and lambda light chains. Heavy chains are typically classified'as mu,
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, igG1, lgG2, IgG3, and 1gG4. 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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wd,2p9,4bhwhich patents are hereby incorporated herein by reteraneedonisess
any purpose). In certain embodiments, the transformation procedure used
may depend upon the host to be transformed. Methods for introduction of
heterologous polynucleotides into mammalian cells are well known in the
art and include, but are not limited to, dextran-mediated transfection,

cdltiumn (BaubpNate prethsitatoRaysiyitesis b diatdBaPh seetitrorated by

protoplast fusion, electroporation, encapsulation of the polynucleotide(s)
inniperspmednaisdedivedy MitrNmBaiepes thENBNATinkleniRIE® obgpch
Mammalian cell lines available as hosts for expression are well known in
théghit'hervinchais, pait BreicritMifaiadte amtiegniRindRa Féet cell lines

available from the American Type Culture Collection (ATCC), including

but not 'i@%@l fo Chingsg, Ramalse anrar@w&w?g@xﬁmw‘eeﬂgn%@énera1

hamster kidney (BHK) cells, monkey kidney cells (COS), human
hes‘?ﬁﬁ%ﬂ@!ﬁrréﬁm%mﬁdﬂ%@@w@@‘éﬁsﬂ@ﬁ@%iﬁ%@ﬂi@ﬁﬁ?&e hyper

~lines. In certain embodiments, cell lines may be selected through

defgrminings yibrieh 526 iInge ha@ g MRS BevRIsiAg FeURMLCEr CDRs.

antibodies with constitutive HGF binding properties. Appropriate

exprRsiOmYarILierRATaALas bashosls aisieun) kRewnglpEY ithe

certain embodiments, specific binding agents comprise ‘-one or more

POMRRRURSR. ML RSTERIRISBIORAN BRI RDIMTIAY R I8 YRCRERRSII8. From N-

vector/host systems may be utilized to express polynucleotide 67 WO

2005418 Pt R0 PLERG mrdieaviesIenaodingmelyegRiitespically

Such systems include, but are not limited to, microorganisms, such as

baciprisrikanplo HBahIMETFREODDRANFPECIEIIRM ABRADIBEITE, A PFEid The
DNA expression vectors; yeast transformed with yeast expression

vegtangnineaalaialhsyerRiyfe deenddmuin & eypIessian veersaiece. with the
baculovirus); plant cell systems transfected with virus expression vectors

(e @aticRidiilo WEK AadYiisacEaMiR tolatsof masaisalsyRkal MiBrest (National
transformed with bacterial expression vectors (e.g., Ti
Institutes of Health, Bethesda, Md. (1987 and 1991)), or Chothia & Lesk J.

Mol. Biol. 196:901-917 (1987); Chothia et al. Nature 342:878-883 (1989).

[0132] In certain embodiments, an antibody heavy chain binds to
an antigen in the absence of an antibody light chain. In certain embodiments,
an antibody'light chain binds to an antigen in the absence of an antibody
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.
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or pBR322 plasmid); or animal cell systems. [0160] In certain

woeSmRadkents, a polypeptide is recombinantly expressed in ypastuCanain 936
such embodiments use commercially available expression systems, e.g.,
the Pichia Expression System (Invitrogen, San Diego, CA), following the
manufacturer's instructions. In certain embodiments, such a system relies

o R A S ersienct cor
e e e
RS PR o e
e R R R o oo
B L R AT D e e
A e TR A oo
R S R R R P o
A R SRR AR otmin,

Ceytaind systems for,pol tide expression are well known to
o e U e R S e on.
nuclear polyhedrosis virus (AcNPV) is used as a vector to express foreign

genes in §pbdbptera tridipdfadailsliniiemithophiaidricrenimbetaig the

embodiments, a nucleic acid molecule encoding a polypeptide can be

inse L dNAnoreidae Ay Anitet il inse dor isemtiffcCithiediens. See,

polyhedrin gene, and&laeed under control of the promoter for that gene.

In Eegaipohnson and Wu, Nucleic Acids Hes, 28: 214-8 (2000). The Chothia
definition is similar to the Kabat definition, but the Chothia definition takes into
account positions of certain structural loop regions. See, e.g., Chothia etal, 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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embodiments, successful insertion of a nucleic acid molecule will render
wthanosanessential gene inactive. In certain embodiments, that actisione1$936

results in a detectable characteristic. For example, inactivation of the

polyhedrin gene results in the production of virus lacking coat protein.

[0164] In certain embodiments, recombinant viruses can be used to infect

S. frugiperda cells or Trichoplusia larvae. See, e.g., Smith et at., J

VeSS gle(DdEa) iEhgenman &mensiyeinat Meaavetnhisegoplex pystal

(1994). [0165] In certain embodiments, polypeptides made in bacterial

celEUTRIFS 118 §<ndRASEINELSIR- bl Bighdridtcia. (1P88kain

embodiments, host cells comprising such inclusion bodies are collected by

6S WO 20058117107 Ry THLI20ARR 1836 DR Hlgatipnnaanshied iBhain are
0.15 M NaCl, 10 mM Tris, pH 8, 1 mM EDTA; andgtreated with 0.1 mg/ml
lysogagy(RighadSh ks, VIR) feilGaniRgteseah UIPBRY ERNNRREEWIRIN in the
certain embodiments, the lysate is cleared by sonication, and cell debris

is giedeirchityoee mhdfugahenéomitautes edrdaxgArhihs. CRHAIT DR regions
embodiments, the polypeptide-containing pellet is resuspended in 50 mM

Trig, tpld BgnehithmaM ERiCANeysserebaver 2OVa alycerd epdseiriutatbered

for 30 minutes at 6000 X g. In certain embodiments, that pellet can be
regaspRrdRUyNStABdArdcpbasPbalerubeTed sefintaslwiane (R2RSYe@fhinus.
Mg" and Ca". In certain embodiments, the polypeptide is further purified

by fractio qtin'g ! llet in a denaturing SDS

poRachifitie gé HXEEHR ok et al., supra). In certain

embodiments, such a gel can be soaked in 0.4 M KCI to visualize the

protein, \@icBlan be éxeispddiiic @lbdostitedlinrgidadniymichilifés an artificial
lacking SDS. According to certain embodiments, a

Glotdittitb aetibdtha hsheras WG T fasione prytidghispeadl pead iarshbwaridifferent
as a soluble protein. In certain embodiments, such GST fusion protein is
pubifietingsiilge GBPeuifificatidroNiedmayPharmdoicgd 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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W@%&@A&ggtain embodiments, it is desirable to "refold" certaiq,c TIS2004/018936
polypeptides. In certain embodiments, such polypeptides are proguce :

using certain recombinant systems discussed herein. In certain

embodiments, polypeptides are "refolded” and/or oxidized to form desired
tertiary structure and/or to generate disulfide linkages. In certain

embloelirEntl) sectastrectivodimedior imkageibadéeretitdhtineentdon may be
biological activity of a polypeptide. In certain embodiments, refolding is
accpmptisited asimgarsiafa, rindberrogy @ HeR00BINd TN ibodies. In certain
PCT/US2004/018936 procedures known in the art. Exemplary methods
incladd;dditraretaoaiitititatic sookicingrifiersatetilized palytbptite ageptred, for
to a pH typically above 7 in the presence of a chaotropic agent. An
exeexglanyehbptropicieigetions euaaidigenitracémain eafsddenepsothesing human
refolding/oxidation solution also contains a reducing agent and the
oxidintiiddies df deatfoe dueing sy &HE TP oblishe A diatentd\NtheV0 93/12227).
reducing agent and its oxidized form are present in a ratio that will

generate a@egigular reda paiantal hasalons disHIe SONTIAGSan be

occur. In certain"'embodiments, su ng aflows the formation o

S0 S R RE AR IE P B U G AL BRESK e

cysteine/cystamine, glutathione/dithiobisGSH, cupric chloride;

dith}mn{@ﬁﬂlf DT Iiyapsdrid 1%@'@8&%‘?&&?\1’%@%!%9, but are not

i
(bME)/dithio-bME. In ceftain embaodiments, a co-s ntis used to

Increase 416 SiiEIBaEYoP IR UPNgsi R a IRl FRECARIMEIRCHR DUt are

not limited to, glycerol, polyethylene glycol of various'molecular weights,

and gl JH48 ThilRRiibreebRg e Alsiong, Substatialy RHHRS R dy

polypeptide. Certain protein purification techniqués are known to those of

skilk, A e, ot &8 R A BDBRMEN SN QI8 EPARHIc PR ENVRIN &S K ning for

fractionation of polypeptide fractionations from non-polypeptide. fractions.

In criiRisgasdine fat Rabpantidesarauifiashesiog ciemmaloaiecreased

and/or electrophoretic techniques. Exemplary purification methods
inclyggmifut are not limited to, precipitation with ammonium sulphate;
precipitation with PEG,;

[0139] In certain embodiments, the amino acid residues targeted
in mutagenic strategies are those in the CDRs. In certain embodiments,
amino acids in the framework regions of the variable domains are targeted. In
certain embodiments, such framewo_rk regions have been shown to contribute
to the target binding properties of certain antibodies. See, e.g., 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

58



immunoprecipitation; heat denaturation followed by centrifugation;
wehomatography, including, but not limited to, affinity chromatagraplzoo4/018936
(e.g., Protein-A-Sephaiose), ion exchange chromatography, exclusion 71
WO 20051017707 PCTNS2004/018936 chromatography, and reverse
phase chromatography; gel filtration; hydroxylapatite chromatography;
isoelectric focusing; polyacrylamide gel electrophoresis; and
consilirafionsripeass. ahaathed- tdehpiydiad i oerastambéaime it tach, 17:
polypeptide is purified by fast protein liquid chromatography or by high
piEE8iré gl Bhrdorigraphgsiirren. eeadinieribodidiments, certain types
purification steps may be changed or certain steps may be omitted, and
stitf kdddlEiem enieplaynhetihse footiteptdp ingiohrobtatiobstiagdngluding, but
purified polypeptide. [0168] In certain embodiments, one quantitates the
dewrelimateguaticatieinotisesb e piderid papamn. Cuitiinnpgamsifor
quantifying the degree of purification are known to those of skill in the art.
Ccérgitpagempianaimatisens iyl sliechiresrcantariitdd reladiemasind or
the specific binding activity of the preparation and assessing the amount
ofexpoipps st Itk ele prepk ishheySoomeade dridishmsamutation
exemplary methods for assessing the amount of purification of a
psiiypeptickfre paiarenebipied tealelRititlatr HROtIBGCECHMPOENG a purine
preparation and comparing it to the binding activity of an initial extract. In
cdAait ErhielimentbytaeaBdnrd 6f siele weshidtfngr aréiesite Sseb) akpliowed
"fold purification.” The units used to represent the amount of binding
adivigjlaepadangsimetre ysestifalnssdy peffoviad. @1687In Aaifnother
embodiments, a polypeptide is partially purified. In certain embodiments,
paralplfiiadNA B peardbMpTHeBDYIRGHS T phMREATDHISEPR sites
or by utilizing different forms of the same general purification scheme. For
elaisesan@ fanremBboditméhts, a cation exchange column
chromatography performed utilizing an HPIC apparatus will 72

[0141] In centain embodiments, antibodies are humanized. In
cerlain embodiments, a humanized antibody is substantially non-
immunogenic in humans. In ceﬁain embodiments, a humuanized antibody
has substantially the same affinity for a target as an antibody from another
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. P.atent

5,585,089.

[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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WO 2005/017107 PCT1US2004/018936 generally result in a greater "fold
wpdnfigattian’ than the same technique utilizing a low-pressurepCT/US2004/018936
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 polypeptide. [0170] In
certain instances, the electrophoretic migration of a polypeptige can vary, .-
sometime® dtificantly Wi GiffePEr RQORMHISTHIoP Bgﬁgﬁé %ggttg%dy by
Capaldi et at, Biochem BiophysIRes Comm, 76: 425 %97762'..It will be | . gi
appRethaes tRat{ihile ShidealyHanS LR airidisy © e a5 R Rinding

CTEIGRY do AR ALY e AP TRISTIEIN BhBcRnRgy in the
e e R L S R
R SRR HPL B G S PG i P e =R LBl for its
P AR or SRR B o She kel HEk Tl e 167 799a).
embodiments, an HGF epitope .may be utilized to substantially inhibit . _.. .
o RGP Bt SRR ARG U SR A DR Bt tOMREE W erization,
Ty SHER B G RHEN Bl s TufRne SrRadils. see,
BV B AR SSAL TR S L b e e SR ET Rt 1 998
PGB R b SO D A B A T bRy, ©

AR B e e oA LRl R TR B roduce
b€ ntibody immunogenicity by reducing the number of foreign residues, but do
not prevent anti-idiotypic and anti-allotypic responses following repeated
administration of the antibodies. Certain other methods for reducing

immunogenicity are described, e.g., in Gilliland et al., J Immunol 62(6): 3663~

71 (1999).

[0144] In certain instances, humanizing antibodies resulis in a
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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utilized to isolate antibodies or specific binding agents which bind to HGF.
WHLReRAIR%mbodiments, an HGF epitope may be utilized to g&&dr5f2004/018936

antibodies or specific binding agents which bind to HGF. In certain
embodiments, an HGF epitope may be utilized as an immunogen to
generate antibodies or specific binding agents which bind to HGF. In

cefaip ATRDAEBPAR PR ek QRIS MNENE AITHISIGIRI 078, B D3ther,

and antibodies which bind to HGF may subsequently be obtained from

theranieal. 1A eerain embediments, an [ 5l i
inte%{eure with normal HGF-Met signaling. geﬁiﬁr@ﬁ%@%ﬁunc Ugégg[c%%fl

INERHIAIGAUHBHLTSIIR SFRKISAP @ PRI AR HeA1N0: S NGty human

comprising administering a therapeutically effective amount of one or

mp;@sspr@if&etﬁwméaﬁs@n@dﬁ%'ﬁ-mg?rmﬁmh%?%éetﬁaéﬂ%bﬁﬁ%lfmm

are provided of treating cancer comprising administering a therapeutically

efiRaliie PIYPREN PR enaIews: SRRCIERINdIRhBANP 0ddEh-88de aligned

another therapeutic agent. [0173] In certain embodiments, methods are

Preyided sl tteatinge O S QYR E dPLR ERBIFING AYMRIRISIBHAMRNts, the

therapeutically effective amount of one or more specific binding agents to

HERe!aicantaimissaladimem s saoihadsia s mpvidediaf AreaingRed with the
preventing malaria 74 WO 2005/017107 PCT/US2004/018936 comprising

agrpiBisienNg aiffeesapeidicalivrile EMyAMNIIRhoTANR AE MYRRARIALS, rare

binding agents to HGF and another therapeutic agent. [0174] In certain

emhadinedits metodRats pevidedwhrealia Hame\wninapisleatvaGr
diabetic retinopaihy comprising administering a therapeutically effective

amesoviroplasdnasisneefie ftiofing FFRaIn IS HG s Wr69EpiAced. Rare
embodiments, methods are provided of treating or preventing proliferative

diaheitio retiaenadbyseciyisinthadministrEnEre thesapriically WifissiNey are

amount of one or more specific binding agents to HGF and another

thempsaliligdipdgenhd in FRs. In certain embodiments, the grafted variable
_regiOns from-an antibody to HGF may be used with a constant region that is
different from the constant region of an antibody to HGF. In certain
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, Iand
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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wadShi2hn,gsrtain embodiments, a specific binding agent to HGIFC"}%SZ{)G:UMS%&
administered alone. In certain embodiments, a specific binding agentto

HGF is administered prior to the administration of at least one other
therapeutic agent. In certain embodiments, a specific binding agent to
HGF is administered concurrent with the administration of at least one
otbpibHipraneidlie eaiuaaitRinasindineslisgie sRAcHicrhingdtbagent
to HGF is administered subsequent to the administration of at least one
otfiafrthatareskisragesd dhaapaitiscrasnisphigiddeaiiidiaresee!, limited
to, at least one other cancer therapy agent. Exemplary cancer therapy

agentyiriues BubAre n/iBIBe 2y, EeHatiutheranikanst al., J Mol Biol 222:
chemotherapy. (0176] Pharmaceutical compositions of the invention can

bes s InGstRredSn RBRINGOB, HBTFIBS.1. r, csalineA b ARIRs 2gREKe are

In certain embodiments, the combination therapy comprises a specific

binskpge RaEMCRIGANIE B bi0NgIbEy fagoBhie atemyiETitodst eaget.
~anti 75 WO 2005/017107 PCT/US2004/013936 angiogenic agent. Agents

ingiyde, bukaiie RthimitResees ifticinthacadylcarpatacoehRemisgldisplay of
compositions, antibodies, antigen binding regions, radionuclides, and

caninatiphsgntbapriveatssdberethd R eededoElithadinenisbastiagephage,
may act as an agonist, antagonist, atllosteric modulator, or toxin. In

cefiginsethnglinenislanieg eitphayabltthisihibit din gt téateets largeitain such
(e.g., receptor or enzyme activation or inhibition), and thereby promote

ceirdeathuarsinagi efingwofuhciiohal hgheistathenitpydydedmenristinakedsolated.

but are not limited to anti-neoplastic agents including, but not limited to,
alkylatingiaganis Eralbicitgienityogenmplistardspstchasirhechintathibong, genes
cyclophosphamide, ifosfamide, melphalan and chlorambucil,
niieoseeyeas byudbrdsgaatursilya ¢BCAHdp d bnmustim¥ (eGdkfrcandgeripheral
semustine (methyl-CCNU); TemodalTM (temozolamide),
ethytem iyimgdlomtied mBkenime sudhisa sheibtity |IBrnemEimima (TEM)L/ISA) 87:
triethylene, thiophosphoramide (thiotepa),

8095-8099 (1990).

{0147] According to certain embodiments, antibodies of the
invention are prepared through the utilization of a transgenic mouse that has a
substantial portion of the human antibody producing genome inserted but that
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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hexamethylmelamine (HMM, altretamine); alkyl sulfonates such as
wdusitaniotriazines such as dacarbazine (DTIC); antimetabolitesninslsing1s93s

folic acid analogs such as methotrexate and trimetrexate, pyrimidine

analogs such as 5-fluorouracil (5FU), fluorodeoxyuridine, gemcitabine,

cytosine arabinoside (AraC, cytarabine), 5-azacytidine,

2,2'-difluorodeoxycytidine, purine analogs such as 6-mercaptopurine,

6ithingearehe) ddathrepdreclcdedkidaiarhty CiA9Hembathtme hereby

erythrohydroxynonyladenine (EHNA), fludarabine phosphate, and

2 inbtamesietesidberaieiea el dolriameprlob®); natural products including

antimitotic drugs such as paclitaxel, vinca alkaloids including vinblastine

o S R e R 1@ e
Pp) &%%?M?@ﬁé{b%ﬁ@@sﬁ%fggﬁgﬁ% }g ga‘x g@&@@gg higlSRs SUEL AS genic

actimomycin aunomy In, mitoxantrone,

O LB IR Rl AN BUIA TR NI d ik the

mice _ :
actinomycin; enzymes such as L-asparagiriase; biological response

mggf-gféﬁ 89%8}%&@%(%”%@? %ﬁ&u@c&é %%Mé;églis) from the mice

misceflaneous agents cluding pldtinium coordination complexes such as

R R Bl ARIaNE AUBRGRIEH BB8 T EEAR BUBAN BRused with a

tuted urea such as hydroxyurea, methy zine derivatives

eyt me as ne Ol AR R ARGk such

sup as mitotane (o,p'-DDD) ahd aminoglutethimide;

28{3(’?)91&%%%{‘99%@88@%%%}%%@ AR EBRCRLICRS IR HIPHAERRENS cell tines

as prednisone and equivalents, dexamethasone and

ﬁ;{ﬂra?g%t&@aﬂmﬁfb%ef@g%gé\féimqwﬂi\ta@ﬁﬁge%@megacm@@emin

oXyprogesterone caproate, medroxyprogesterone acetate and

MEARSRhASHAE: SRR BHCY asristudptibssirahand atbid esdadidlivodies

equivalents; antiestrogen such as tamoxifen; androgens including
testasterons H@pig}ﬁ}gﬁggdﬂuoxymesterone/equiVaIents; antiandrogens
such as flutamide, gonadotropin-releasing hormone analogs and

leuprolide; and non-steroidal antiandrogens such as flutamide., ;
P [0149] In Sedain embodiments, ?uliyshuman aniibodies are

- produced by the expression of recombinant DNA in host cells or by
expression in 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 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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0178) Cancer therapies, which may be administered with a specific -
WY A9ent to HGF, also include, but are not limited to, targ’gﬁércﬁuszo0‘”018936

therapies. Examples of targeted therapies include, but are not limited to,
use of therapeutic antibodies. Exemplary therapeutic antibodies, include,
but are not limited to,. mouse, mouse-human chimeric, CDR-grafted,

hutdadined anc/fullybrowpenibediassand sgaineiie ARlIPRESS. Sem Immunol
including, but not limited to, 77 WO 2005/017107 PCT1US20041018936

thosesaled® 1906y cendeg atipeibridyeriesmeremplamaniedigse in such

include, but are not limited to, those which bind to cell surface proteins

Hec2ji081220ic€ RGP enyeint-tkecahtoriisinean g enIAR AL SEAWIA the
factor receptor (EGFR) present on tumor cells, and optionally induce a

cytestatidsanSiop, eygoxmmt@ﬁesbﬂremmgvmﬁtwssmmmeﬁe(ﬁ%Q'zﬁsin
Exemplary antibodies also include HERCEPTINT14 (trastuzumab), which

maychiainsspimdobaish leasteapsapaat Dies daympREEMEEEraNFhnsplanted
RITUXANTM (rituximab), ZEVALINTM (ibritumomab tiuxetan),

- GUEBVEUDVhized ISEARHONRETEVe{ epjatuzuraads wbis b BRy1bgsseth
to treat non-Hodgkin's lymphoma and other forms of cancer. Certain

exeepamysactivetiesditsonits|vdeR RBIRUWRSRMI4MEIGBR5 krtiralied either
(Iressa); BEXXARTM (iodine 131 tositumomab); KDR (kinase domain

recepbos) prinitiitgragant] W@ arStaptidis antt anErgeristiterg(SEA), or with
AvastinTM and VEGAF-TRAP); anti VEGF receptor antibodies and
antigéirhiinmdin B ¢ b neoramtiokad dntibd diew)-Bightibasie s asfd3acdig pPoduction is
binding regions; antibodies to Tie-2 and other Ang-1 and Ang-2 receptors;

Tiel2tdigardSantibgdidlaaigaminsei iet 2kinasednbitiiar 248308 Murphy
(Alemtuzumab). In certain embodiments, cancer therapy agents are

polghebtiBéxodiBicH 8d@cREd ¥afi)e apoptosis in tumor cells, including,
but not limited to, the TNF-related polypeptide TRAIL. [0179] In certain

embodimﬁﬂgﬂ(jancer.tn?@qyaﬂggmﬁggﬁ@ﬂ-s’agﬂ%% G, A9GRIS hIEh o are

decrease angiogenesis. Certain such agents ihclude, but are not fimite

10, dksHubAMRAL 1BaEHnd GRRBRNIRG hYBKdomas: 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 3.10.1. In centain
embodiments, specific binding agents bind to HGF with a Kpof 10, 10, or
107°M. In certain embodiments, specific binding agents bind to HGF with a
dissociation constant (Kp) of between approximately 0.099 and 0.79 nM as
measured by the kinetic method (Figure 6A). In 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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antagonists (Cerretti et al., U.S. Publication No. 2003/0162712; Cerretti et

waélwidersfiatent No. 6,413,932, and Cerretti et at., U.S. PatenpNeuig2004/018936
6,521,424, 78 WO 2005/017107 PCTIUS2004/018936 each of whichis -
incorporated herein by reference for any purpose); anti- TWEAK agents
(which include, but are not limited to, antibodies and antigen binding
regions); soluble TWEAK receptor antagonists (Wiley, U.S. Patent No.
6,é2haabeansADiMahistnthghmislomitio loGhtagGRizk G, by@ndgE, 1gA, igb,
integrin to its ligands (Fanslow et at., U.S. Publication No.

2%2@@438@&)3&%whaireeeﬁodm\lelraalimhﬁ‘m amithiodj ey entidesve been
binding regions, or antagonists (U.S. Patent Nos. 5,981,245; 5,728,813;

5,06%34 05668685200 AR A abz067cli24 Indgphtenefabulyimentbespecific
thereof); anti-VEGF agents (e.g., antibodies or antigen binding regions

thairefingificaivbinoh\iFGéE acrosuitdie rafi@otbee tiars any difingconstant
binding regions thereof) such as AvastinTM or VEGF-TRAPTM, and

anmgittsFofebeppGagkyte (dgdsSangbddigt-ofghtigeh dnddiohirsgiype.
that specifically bind thereto), EGFR inhibitory agents (e.g., antibodies or

toen o kRS A SR AR s comore
RN o A DA RO
U e SO TR e ORI RO

Sugnoaﬁrﬁnmg nm?%‘em&m? kL AEAHERReARO éﬁ@wﬁbaanﬂayng

Scatter Factor odies or antigen binding regions that specifica

bi%%%ﬁgsm Fsé%‘_ﬂ‘ﬁﬂ'ﬁ%’ﬁiké’@gﬁﬁ&%@&ﬂ@?h@%@ﬁ%@é}ﬂ@m, IgE,

ant g regions to PDGF-BB™ligands; and PDGFR kinase
in%%ﬁ%a@ﬁ?@ﬂﬁﬂ&&&&%ﬁﬁbwimm SRNSSHItNEIBY SRS BiRding agents

- anglogenesis bitors. Certain such inhibitors include, but are not limitéd

0 ARINEE 20RO YRS S URRBIAI94 §83Rd to a constant region that is

neither the constant region for the 1gG1 isotype, nor the constant region for
the 1gG2 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 light chains of antibodies from at least one of 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 3.10.1
(and corresponding modifications to the encoding nucleotides} will produce
antibodies to HGF having 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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SD-7784 (Pfizer, USA); cilengitide.(Merck KGaA, Germany, EPO 7706222};
W%é&%ﬁ?&?ﬁ 7octasodium, (Gilead Sciences, USA); Aiphastatin,l@?dﬁ%%g?‘” 18936
UK); M-PGA, (Celgene, USA, US 5712291); ilomastat, (Arriva, USA, US
5892112); semaxanib, (Pfizer, USA, US 5792783); vatalanib, (Novatrtis,
Switzerland); 2- methoxyestradiol, (EntreMed, USA); TLC ELL-12, (Elan,

RS AR AR R eRUERS PIRETRAN MIPIAATISehs that

USA); CEP 7055,(Cephalon, USA); anti-Vn Mab, [, Netherlan

Déuﬁaf@@ﬂqieaﬁ N ;A@@}U&ﬂ&%&m@h@@m{ag@mﬁm of the

Pharmacéutical, USA); KM-2550, (Kyowa Hakko, Japan); SU-0879,

(Pﬁ%?éc&fé@é%gﬁ%%?%e('é'n%‘é%tﬁhé‘é’ﬂ(ﬁ‘éﬂﬁ‘ﬂ%rﬁPoP%QQ ieﬁ‘%g‘)glgﬁeet or

technology, (Ariad, USA); YIGSR-Stealth, (Johnson & Johnso

firinpaeR s IRemeRt (BItAcn il @W&Q&Eﬁé@&sﬁg@t%e@{@&@ule at the

UK); TBC-1635, (Encysive Pharmaceuticals, USA); SC-236, (Pfizer,
VR SileoBY (PIRORL I oMt aietadin (Fntrebled, USA)
angi

genesis inhibitor, (Tripep, Sweden); maspin, (Sosei, Japan);

2-methoo>%estradiol, (Oncology Sciences Corporation, USA);

ER-682080851vAX, TEASXBEIRIRNa((oaNSERISIME SR)inp,azid substitution”

(Tsumura, Japan); TAN-1120, (Takeda, Japan); FR-111142, (Fujisawa,
Jdpan, iopch asstititen&f RasHe araprasd (Rsiduspvtivasmnnative
vascular endothelial growth factor antagonist, (Borean, Denmark); cancer
thERBISHYSHRRIER) trese it Harsling <isa) aseienrlaill gikigroe of the
(Genentech, USA); angiogenesis jnhibitors, (SUGEN, USA); XL 784,
(EXRRR 2eid fgSidlea ,”EE&BF?)%@PUSK){Wﬁﬂ’,‘%ﬁhé@b{éﬁﬁ‘fﬁté‘@?lﬁ}‘e in the
second generation, f plgrljﬁ?d Molecular Evolytion, USA and Medimmune,

A )
UBRIYRRRHAGHBAYS SRR PERSISHSr BrnEs2s ey BRERRIGHIPUSIY
hydrochloride 80 WO, 2005/017107 PCT/US2004/018936 (USAN), (Lilly,
UER§CER 78552 IR SRR R SISy nthelabo, France); BC

1, (Genoa Institute of Cancer Research, Italy); angiogenesis inhibitor,
(Alchemifp ¥eg@itralia); VeGikedriagoniskitRagenitntions BA)etBBt 2dnsed/ative

BPI-derived antiangiogenic, (XOMA, USA); PI 88, (Progen, Australia);
or non-conservative) can be determined by those skilled in the art at the time
such substitutions are desired. In certain embodiments, amino acid
substitutions can be used to identify important residues of antibodies to HGF,

or to increase or decrease the affinity of the antibodies to HGF described
herein.

[0157] | In certain embodiments, antibodies of the present
invention can be expressed in cell lines other than hybridoma cell fines. In
certain embodiments, sequences encoding patticular antibodies can be used
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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cilengitide (pINN), (Merck KGaA, German; Munich Technical University,
w&aIFeaM;eecripps Clinic and Research Foundation, USA); Ce%i‘ﬂ?s%mmums
(INN), (Aventis, France); AVE 8062, (Ajinomoto, Japan); AS 1404,
(Cancer Research Laboratory, New Zealand); SG 292, (Telios, USA);
Endostatin, (Boston Childrens Hospital, USA); ATN 161, (Attenuon,
USA); ANGIOSTATIN, (Boston Childrens Hospital, USA);
2podthoxiedidediola (Bostoor GhidxerisaHoxgita), A0S AN 281 6ding a host cell with
(AstraZeneca, UK); ZD 6126, (Angiogene Pharmaceuticals, UK); PPI
2458 MiRradoisy&48A); kDD Da85{e¢hstrgifenedardsknAdDia 1fe,alt, as
(AstraZeneca, UK); vatalanib (pINN), (Novartis, Switzerland and Schering
AExabapliftat) hiytiskBe Fattddpathyeag, AitGbitcdd 2(BabedBdD 146A) and .
pegaptanib (Finn), (Gilead Sciences, USA); xanthorrhizol, (Yonsei
UAI9ERj8h B oviticK mate); tsaarrtes rgbpdrisaspdralEGiie i2jf SyripgieGlicie for any
and Research Foundation, USA); SPV5.2, (Supratek, Canada); SDX 103,
(Univeosigy. of rCzdiftaim s sittSainiintyo Hhesiis nBiraYdjotPpob e0Gie) used may
METASTATIN, (EntreMed, USA); troponin 1, (Harvard University, USA);
SUe4868] (POGHN, HoS); Dx1raBe8;r(@dGENMEAIS A)r ortopdunitivre s (
Dimensional Pharmaceuticals, USA); motuporamine C, (British Columbia
UhistersitpgCas addyn Girolidas (asliesmGedian, ¢4l atprmbdn@iaN, the art
(GiaxoSmithKline, UK); E 7820, (Eisai, Japan); CYC 381, (Harvard
Univdrisiojydis Ryt Atreoadt lipitedita, Gextsernymestizind, tansdeetiesisadium
WO 2005/017107 PCT/US2004/018936 (EntreMed, USA); urokinase
plabespbges piatiatationipadybbenadiesiaterSronsigiatamdergippiast fusion,
(Melmotte, USA); HIF-lalfa inhibitors, (Xenova, UK); CEP 5214,
(CHphHRpRIGER); SICRFER VT2 2! (BayslyCetiaahyp(Angidsasnmaskaerd
USA); A6, (Angstrom, USA); KR 31372, (Korea Research Institute of
CHérf¢aNTEiREEH a0t IfeltocncEiss, (GlaxoSmithKline, UK);
EHT 0101, (ExonHit, France); CP 868596, (Pfizer, USA); CP 564959,

(OSI, USBYSEP 54768Ra iHasbr SN a6 AEIeseIBindbeddssion

‘KRN 633, (Kirin Brewery, Japan); drug delivery system, intraocular,

2-methanrsEaaiah the art and include, but are not limited to, many
immortalized cell lines available from the American Type Culture Collection
(ATCCY, inctuding but not limited to Chinese hamster ovary (CHO) cells, Hel.a
cells, baby hamster kidney (BHK) cells, monkey kidney cells (COS), human
hepatoceliular carcinoma cells (e.g., Hep G2), and a number of other cell
iines. In certain embodiments, cell lines may be selected through determining
which cell lines have high expression levels and produce antibodies with

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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(EntreMed, USA); anginex, (Maastricht University, Netherlands, and
Minnesota University, USA); ABT 510, (Abbott, USA); AAL 993, (Novartis,
Switzerland); VEGI, (ProteornTech, USA); tumor necrosis factor-alpha

Wo 20@@2&9{3, (National Institute on Aging, USA); SU 11248, (Pﬁ'@@yugg‘,&,m%%
N USA); ABT 518, (Abbott, USA); YH16, (Yantai Rongchang, -

China); S-3APG, (Boston Childrens Hospital, USA and EntreMed, USA);
MAD, KDR, (ImClone Systems, USA); MAD, alpha5 betal, (Protein
Design, USA); KDR kinase inhibitor, (Celltech Group, UK, and Johnson &

mdehDRes SHSAYiHgRR 16 (Besth Siletids tiniverkiylLdSbamd Mateot limited
University, USA); CS 706, (Sankyo, Japan); combretastatin A4 prodrug,

to,(ﬁﬁmgéﬂ@:ﬂ@,i\éﬁéﬁyay@é&eﬁh@fﬁﬂ@!ﬁﬂ@%@Aﬁ}h(fBE@(mﬁma);
BAY RES 2690, (Bayer, Germany); AGM 1470, (Harvard University,

balééﬁoﬁﬁ%@apla@ﬁnd ape JoAPhit) DA AGHE3025n (AGRIreNy £ );
Tetrathiomolybdate, (University of Michigan, USA); GCS 100, (Wayne

oD AR SRy S Y 2ddio e Medic ahs i) c OKEy F@ind Gifergadwith
Dang, South Korea); MADb, vascular endothelium growth factor, (Xenova,

vird Kb itsealading EMlbbs (MippasaShioyais); Japank G yIBATs N cted
2005/017107 PCT/US2004/018936 (Aventis, France); WX 360, (Wilex,

WM SeLaiRRIvediINND. (G eratvweBALRR ¥His, G, Ushdcco
cancer therapy, (Marinova, Australia); heparanase inhibitors, (InSight,
misailtls 3RV IR lnanSmih &) bHareiibb Emosiodneersits, (e.g., Ti
USA); ZK CDK, (Schering AG, Germany); ZK Angio, (Schering AG,
or@@rﬁW)p@éraﬁﬁ?@l.aﬁNﬁi@rﬁéﬂSvé!é&ﬁb.nd, and Schering AG, S
ermany); XMP 300, (XOMA, USA); VGA 1102, (Taisho, Japan); VEGF.

(OO ctome T AN A CHNA TR L e Lty
o ahe o mons ISR e TES8, Trumy ol
CXRIESBHl o U: b e o, SN o deR San
Diego,' CA), following the manufacturer's instructions. In certain
embodiments, such a system relies on the pre-pro-alpha sequence to direct
secretion. In cerain embodiments, transcription of the insert is driven by the

alcohol oxidase {AOX1) promoter Upon induction by methanol.

[0161] In certain embodiments, a secreted polypeptide is purified
from yeast growth medium. In cerain embodiments, the methods used to
purify a polypeptide from yeast growth medium is the same as those used to

purify the polypeptide from bacterial and mammalian cell supermatants.

[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



Education and Research Foundation, USA); ; 2-

Benzenesulfonamide,4-(5-(4- ‘ -
chlorophenyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl)-; Arriva; and C-Met. AVE
_ 8062 ((2S)-2-amino-3-hydroxy-N-[2-methoxy-5-[(12)-2-(3,4,5- ‘
- WO 204fdtHxyphenyl)ethenyl]p henyl]propanamide monohydro%%ilgﬁg%wm]8936
metelimumab (pINN)(immunoglobulin G4, anti-(human transforming
growth factor.beta.1 (human monoclonal CAT 192,gamma.4-chain)),
disulfide with human monoclonal CAT 192.kappa.-chain dimer); FIt3
liggnd; CD40 ligand; interleukins;.| ykin-12- 4 ' Hanti-4-1
S e R G SRR S e
TNFR/Fc, TWEAK antagpnis d -R.ant IStS, i ' i€
PR A TR g S A At SV B et e
VEGF receptor (ipcluding VvV - R \ z '
A I O KSR S CB La0 B WO SO e b
PCT/US2Q04/018936 (also referred to as DEP-1, ECRTP, and PTPRJ,
(Flrmgéibishi et al., J. Am. Soc. Nephrol. 10: 2135-45 (1999), hereby -
incorporated by reference for any purpose) agonists; thrombospondin 1
inhibifar 68 inhibitiors of ainecontedinot e 2 ke TReplidpitsXBIRASRE In an
. Ang-2). A number of inhibitors of Ang-2 are  known in the art, including
inseittAng2antibediel desedbeysis Padinhed P eptida e Igssientwie Nl
20030124129 (corresponding to PCT Application No. WO003/030833), and
Kibb@nPatenedoobskEB 85¢ ti. ciheessshisEr s Autesjarbarpalkaiaica
by reference in their entirety. Additionally, Ang-2 peptibodies are also
niobyvam Fotheeaitosind/tan GRoR3EVD i6, YseehamMeCIdRESRTESS Iotrign
Application No. 20030229023 (corresponding to PCT_ Application No.
gRaBSISHISHptetd pudisRetp s GlisreRdntTAGPRIINSIR (VR0 40 PRERIB,
- the contents of which are hereby incorporated by reference_in their

eenttioetiyn {01813 Ourlals asitanalasasy i armlyREpUde CaNikRdgserted
to: thalidomide and thalidomide analogues (N-(2,6-djox0-3-

ipiperign pEgealinlagrecebiifatrusdian 3amalst PR ELRG SRlghedrin gene,

and placed under controf of the promoter for that gene. ‘ln_cenain
embodiments, successful insertion of a nué!eic acid holecule will render the
nonessential gene inactive.r In certain embodiments, that inactivation results
in a detectable characteristic. For example, inactivation of the polyhedrin

gene results in the production of virus lacking coat protein.

[0164] In certain embodiments, recombinant viruses can be
used 1o infect S. frugiperda cells or Trichoplusia larvae. See, e.g., Smith ef
“al., J Virol 46: 684 (1983); Engelhard et al., Proc Nat Acad Sci (USA) 91:

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



peptidoglycan); TAN 1120 (8-acetyl-7,8,9,1 O-tetrahydro-6,8,1 1

VRIRRHBIAA - methoxy-1 O-[[octahydro-5-hydroxy-2-(2-hydroxyffré i 4018936
0 dim ethylpyrano[3,4-d]-1, 3,6-d
ioxazocin-8-ylJoxy]-5,12-naphthacenedione); suradista
(7,7'-[carbonylbis[imino(l-methyl-l H-pyrrole-4,2-

o e e O B Y B PR g A anc
5 gaied it 01 ol [ysozyme (Sicma, St Lotig, MO) for 18 minutos at
o TRt Y certgin embodiments, ine lysate fs oleater by, -
OIS0 ORI 154 SR ARRBFOMIS e IO T HARNES o

Pharmos; sefmaxani 3-

T s S

S PRI R At

Rl Sl oo L
hyar AH2 i

(8- Xy-6-methoxy- alpha-methyl-1-oxo -benzopyran-3-acetic

acidy, : BO: . _ME . T . anti - N
T R I s iy TboBARSIING Polypepide i

Z'hﬂﬂ{ﬁéYﬂﬂﬁ}?éB%?:ﬂ%io%éﬂﬁ Y PhspteiRRY SRR frdasiitbdng SDS

furanyl]-2-methoxyphenoxy]ethyl]-1,3-benzodioxole-5-methanol); KDR

mo ' .1alphas i f lQnp; ti ' _
290%%@%@5%?&%&&%%% '14%4@-&1?6&2%&{8{%6%@5{!3@%?2@|e);
KP

fifedid <P e ihine sisRRPide s INRD 491idadde the protein,
66475; GYKI 66462; greenstatin (101-354-plasminogen (human)); gene

the (A AR 3Gk ARSI RIRSIAIG-SRRCSE- AYAHIAD ST IS DS.

endostatin, colorectal cancer, ATF BTPI, antiangiogenesis genes, _

angiegenePls toNBIHRIINCENANSINGERESIS CRlRAIRASEIIPHersfdiabbLI#RT) fusion

(4,5-dihydroxy-2-hexenoic acid

2'”Fﬁ%]@ﬁiéﬁd@@é@d'ﬁr@a&@?@b&b%ﬂﬁd&@ﬁf@wﬂ:1wwmiﬁ[élﬁlﬁﬂiments,
_y . .

such GST fusion protein is purified using a GST Purification Module

{Pharmacia).

{0166] In certain embodiments, it is desirable to “refold” certain
polypeptides. In certain embodiments, such polypeptides are produced using
certain recombinant systems discussed herein. In certain 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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ester); 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 .
L rowth factor receptor inhibitor; fibroblast growth factor antagopist,Fifsfs $936
“02@7{%2{] 7' 85 WO 2005/017107 PCTIUS2004/018936 [carbonylbis{im -
ino(1-methyl-1 H-pyrrole-4,2-diyi)carbonylimino(1-methyl-1 H-
pyrrole-4,2-diyl)carbonylimino]Jbis-1,3,5-naphthalenetrisulfonic acid
hexasodium salt); FCE 26752 (8,8'-[carbonylbis[imino(i-methyl-1H-pyrrole-
p_ﬁv}%“ yhcarpeRirin okt miethekd dibpiyaieethddyherRiBeniimare not limited
- 7Ino|Jbis-1,3,6- naphthalenetrisulfonic acid); endothelial monocyte
cliyatingRolyReRlidE s Y EGE Repicenseligraytiestteally above 7 in the
1(g’n%i)-(grtlégio enic and trophicl‘:?ac%?r%% ANC§HOR anglostatic age%t; ‘ o
iny Relrl 3ngiogetie MOEN: CanisiAdy Gotedsietalpie d0anidine.
pEE§§§r0|tinase AC; -CgP%QS; CanStatin; S'I?y2002; BST 2(%?[; BLé

19597 BIBEJ009 ARREREN: eRANYWLA AP IRABIVER CO0RMRESE
uman gene COL15A1 alphal -chain precursor)); angioinhibin; aaATIIl; A

8,28/ phasieramesio syRiceRsisransasaied(RiAP BELAT- In cerain

ha-=
i%acetylgxﬂé‘;?-9-f|uoro-6-methyl-pregn-4-ene-3,20-dione); 2-methyl-2-
SMhthaiimidine aheade aoidy24dm-diydenckieaaioisaiadeltedkrt in a ratio
methylpentanedioic acid); Yttrium 90 labelled monoclonal antibody BC-1;
grw i, 634 3 Pimrindpiseh2pdrestivleng) ianialie-dieomide ¥hitihg to
ﬂE‘I 0); alglé@& (phosp?homannopentac?éde sulfate); Alvocidib d
JéH;L-BezapyiRBribSgaents, such shuffling allows the formation of cysteine
2-(2-chiorophenyl)-5,7-dihydroxy-8-(3-hydroxy-I- methyl-4-piperidinyl)-
KiR§e9. @%rﬁé@ I DHBR): B BRADINB I dd 2861 GBriBrbunisite e, 1, 2-
dihydroindol-(32)-ylidenemethyl]-2,4-dimethyl-1 H- pyrrole-3-carboxylic
itk (2: fietiamneathuasidi(G3RIER B H, N4 ) Bipdtienidithiothreitol
(Cholestane-7,24- diol, 3-[[3-[(4-aminobutyl)aminopropylJamino]-,
BHyshpoensTifaed (8 hetepaptarbh(bhME)diEed- bIdE N 3r06eBhin
Eriochrome Black T; AGM 1470 (Carbamic acid, (chloroacetyl)-,
Srpeiiors[2aroetbyh@(8isetud-B hueadpiimaeflicibmxashirefalding.
oct-6-yl ester, [3R-[3alpha, 4alpha(2R, 3R), -
 Exemplary cosolvents include, but are not limited 10, glycerol, polyethylene

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



86 WO 2005/017107 PCT/US2004/018936 5beta, 6beta]]) (C19 H28 CI N
06); AZD 9935; BIBF 1000; AZD 2171; ABT 828; KS-interleukin-2;
Uteroglobin; A 6; NSC 639366 (1-[3-(Diethylamino)-2- hyd

lamino]-4-(oxyran-2- ylmethylamlno)anthraqu|non@,‘f_l.,irmesrﬁ}&)m]8936 |
wo 2‘{%2%% N3 04. C4 H4 04); ISV 616 anti-ED-B fusion proteins; HUI 77;

Troponin 1; BC-1 monoclonal antibody; SPV 5.2; ER 68203; CKD 731 (3-
(3,4,5-Trimethoxyphenyl)-2(E)-propenoic acid (3R,4S,5S,6R)-4-[2(R)-
methyl- 3(R)-3(R)-(3-methyl-2-butenyl)oxiran-2-yl]-5-methoxy-1 - .
chosaspica]2: PlogtBirestesp (02858 38 08):chagrarhy] geh Aitratiow 7; cm
101; Angiocol; Kringle 5; CKD 732
hy@rbdfa{Dittettylamitomhy]pterigh BERpHsHRARObETIvide ool
06); U 995; Canstatin; SQ 885; CT 2584 (1-[11-(Dodecylamino)-10-

elhydmurmsyﬂfﬁitdmmwmaathfwwwﬁ%h%‘@@ﬁ@@#ﬁésldnmﬂﬁm
II; TX 1920 (1-(4-Methylpiperazino)-2-(2-nitro-IH-1

emimidizmni}s] -athalypee)ides putifiedsts): Alpreisimbaid mhrmmai@gmahv
11509 (N-(1-Propynyl)glycyl-[N-

o By BaitiphistyopiHihidabamayiogsaph)diyB € bid@certain embodiments,
methoxyphenyl)methylamide)(C36 H37 N5 06); BST 2002; BST 2001; B

p ORI 1d iayHoitlyanged 2(E)dTieridRRETBRE STEedRaad Still
(R) 2(R) -epoxy- 1,5-

regiodeimyd- summ@yﬂeshmmxmwmﬁrbpm]b@téu@gn@a@ mmm
07); and kinase inhibitors including, but not limited to, N-(4-

polypeppidenyl)-4-(4-pyridinylmethyl)-1-phthalazinamine; 4-[4-[[[[4-chloro-3
(trif lu'oromethyl) phenyl]am mo]carbonyl]am ino]phenoxy]-N-methyl-2-

pyndwjoxaml certain embodiments, one quantitates the degree of
N-[2-(diet amlno)ethyl] -5-[(5-fluoro-1,2- dlhydro -OX0- -

gr'réﬁiﬂir?af@%egab%nw Rrslmaibnl- odruHaleeiheabripgudeniyii the

romo-2,6-difluorophenyl)methoxy]-5-[[[[4-(1-

d%?@%f‘g%ﬁ%}%ﬁ'B%%waﬂaﬁwagb%ﬂ%&ﬁhlamlﬁpafbowam Bxemplary
WO 2005/017107 PCT/US2004/018936

A AReLifemphanyArd waeihanyd i1 deriiviririntecpdpiie il
quinazolinamine; 3-[5,6,7,13-tetrahydro-9-[(1-methylethoxy)methyl]-5-oxo-
activity of the preparation and assessing the amaount of a polypeptide within a
preparation by SDS/PAGE analysis. Certain exemplary methods for
assessing the amount of purification of a pelypeptide 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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12H-indeno[2,1-a]pyrrolo[3,4-c]carbazol-12-yl]propyl ester N,N-dimethyl-

w@hyaisyel Nefb-[[[5-(1,1-dimethylethyl)-2-oxazolyllmethyl]thio]-2-Hti&A& e 42018936
piperidinecarboxamide;
N-[3-chloro-4-[(3-fluorophenyl)methoxy]phenyl]-6-[5-
[[[2-(methylsulfonyl)ethyllamino]methyl]-2-furanyl]-4-quinazolinamine;
4-[(4- Methyl-1-piperazinyl)methyl]-N-[4-methy]-3-[[4- 3-pyridin¥l)-2- )
pgan Al EeSHb IpACTgabeh 8 igerification” than the same echnique
N-(3-chloro-4-fluorophenyl)-7-methoxy- ‘ . .
6-{BlianacRIHBHRRR ISR TURRIRRIESINLRYRIE - (B SRIAN STBRpG I eNts,
bis(2-methoxyethoxy)-4-quinazolinamine; N-_g,-( ((2R)-1-methyl-2- )
pyrrotlemel Fasuhm iy RACWHILRRERTSIR) PR P&@(E@gﬁwﬁﬁges n
yl)phenyl)amino)-3-pyridinecarboxamide; . | L ..
2 totales SR PR VPSR AR%INGS NS ARG BSHVIvS Ry 1)
methyl)oxy)-5-(trifluoromethyl)phenyl)-3- pyridinecarboxamide;
N-p2igResiigia-3-yimethoxy)-5-trifluoromethyl-phenyl]-2-
(4-fluoro-benzylamino)-nicotinamide; . _
6-fluoro-No@dr6}-methylatbyaiiemeiedrces, the electrophoretic migration of a
((4-pyridinylmethyl)amino)-3-pyridinecarboxamide; 2-((4- '
PYHSREpaLY bamiaey N irBsSiyrimishity mitthiliifeagrb conditions of
(trifluoromethyl)phenyl)-3-pyridinecarboxamide; N-(3-(1,1
-digretyPRBE)-Bae, e.q., Capaldi et al., Biochem Biophys\Res Comm, 76: 425
pyrazol-5-yl)-2-((4-pyridinylmethyl)amino)-3-pyridinecarboxamide; N-(3,3-
dimeshyh2 §-wisi epphenzelarembryijier @ipyeidinytuetpimsiependitions,

~ pyridinecarboxamide; N-(3-((((2S)-1-methyl-2-pyrrolidinyl)methyl)oxy)-5-

(trifheorppatond piasybie- ((4ightislivlypustied)anpadjaip pudbed pblyreptitie may
e; 2-((4-pyridinylmethyl)amino)-N-(3-((2-(1-pyrrolidinyl)ethyl)oxy)-4- s
(trifgrprarthyl) phenyl)-3-pyridinecarboxamide;
N-(3,3-dimethyl-2,3-dihydro 88 WO 2005/017107 PCT/US2004/018936 1

H-indol-6- )—(2#‘ 4l rgiwﬁneesthyl)amino)-&pyridinecarboxamide; N-(4-
(péﬁ%ﬁ%ﬁeﬁw%—@- -ﬁ\( 2S)-2-pyrrolidinylmethyl)oxy)phenyl)-2-((4- _
pyridinylrrmethyl)amino)-3-pyridinecarboxamide; ) )
N-(3-((3-d8ddihylmethiyesspis emiesiormatay gpitopes to which anti-HGF
phenyl)-2-((4-pyridinylmethyl) amino) -3- pyridinecarboxamide;
N_@q(m@mi@ﬁm@@)gqﬁﬂ%,(@ﬁ%t%,Fééﬁmp{g_q(figures 10 and 11, and
(3-pyridinyl)ethyl)amino)-3-pyridinecarboxamide; N-(4,4-dimethyl-1,2,3,4-

SEQ ID NO. 164 and 1€5). In certain embodiments, an HGF epitope may be

utilized to prevent binding of an anti-HGF antibody or specific binding agent to
HGF. In certain embodiments, an HGF epitope may be utilized to decrease
binding of an anti-HGF antibody or specific binding agent to HGF. In certain
embodiments, an HGF epitope may be utili}_ed to substantially inhibit binding
of an anti-HGF antibody or specitic binding agént to HGF. An epitope
substantially inhibits binding of an anti-HGF antibody or specific binding agent
io HGF when an excess of epitope reduées the quantity of anti-HGF antibody

or specific binding agent bound to HGF by at least about 20%, 40%, 60%,
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tetrahydro-isoquinolin-7-yl)-2-(1 H-indazol-6-ylamino)-nicotinamide; 2-(1

H:
w%ﬁ%ﬁ&’-‘él?ﬂamino)-N-[3-(1-methylpyrrolidin-2-y|methoxy)-5-triﬁ)l%rr/§r%2eﬂﬁi4§?-18936

phenyl]-nicotinamide;

N-[I-(2-dimethylamino-acetyl)-3,3-dimethyl-2,3-dihydro- 1 H-indol-6-yl]-2-(1

H-indazol-6-ylamino)-nicotinamide; 2-(1 H-indazol-6 yl a m

NGBt [Ffoy 1oy by - catheny bl pr ety e oo Wamikeutiized

N-(l-a({etyl-B,S-dimethyl-2,3-dihydro-1 H-indol-6-yl)-2-(1 @ﬂ e

H4pdaz8!GrilpmiranideRiinamigecific binding agent. In certain embodiments,

N-(4,4-dimethyl-1-ox0-1,2,3,4-tetrahydro-isoquinolin-7-yl)-2-(1 H- -

indaz plcbryiamin wisgiamtifes Nttt unbiny&es or specific binding

piperidylpropyl)phenyl[[2-(1 H-indazol-6-ylamino)(3-pyridyl)Jcarboxamide;

N-fRjents which bind to HGF. In certain embodiments, an HGF epitope may be
(tert-butyl)isoxazol-3-yl][2-(1H-indazol-6-ylamino)(3-pyridyl)]Jcarboxamide;

angiNd4-(rR e RABAES @r specific binding agents which bind to HGF. In

H-indazol-6-ylamino)(3-pyridyl)]jcarboxamide, and kinase inhibitors

disclosed v iiRaieRt NeHEReBiRN% Hia3Ddadiib &P herate antibodies
6,515,004; 6,713,485; 5,521,184: 5,770,599; 5,747,498; 5,990,141; U.S.

Publisptienid!BindFRPAg RONAL AbW PrientEoonaatiam drgeddiments, an
publication nos. W001/37820; W001/32651; W002/68406; W002/66470:;

WRRZ5 8B p ¥RRY BaAl7i 80 84/QR48H IHOREID Td o ndlikle4inBbBdics or
W002/59110; W099/45009; W098/35958; W000/59509; 89 WO

2095&%19%8’;65 k2RO NALPISB MO PAEL4A%MMBRDERABB ImBALs, an HGF
W000/02871, each of which publications are hereby incorporated by :

ref%b%ﬁ@ forgeraipasestEdaablaceriaimemhadiminidies speicfidind to HGF
binding agent to HGF may be administered prior to, concurrent with, and

supsegeepkiytieatert obitireddreer theeapmnalet. dertdnambodiments, an
embodiments, a specific binding agent to HGF may be administered

prophyagiiedydorpg ventoimitigaiattconsetrofdoore 1H6FHyletaigstating.
cancer. In certain embodiments, a specific binding agent to HGF may be

adminjstered for the tt,re?]tm(gnt of an existing condition of bone loss due to
ic Us : - :

m ; y cancers include, but are not limited to,

breast cancer, colorectal cancer, gastric carcinoma, glioma, head and ‘

neck [0172] In certain embodiments, methods are provided of treating
a cancer comprising administering a therapeutically effective amount of one or
more specific binding agents to HGF. In certain embodiments, methods are
provided of treating cancer comprising administering a therapeutically

‘effective amount of one or more specific binding agents to HGF and another

therapeutic agent.

[0173] In certain embodiments, methods are provided of treating
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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squamous cell carcinoma, hereditary and sporadic papillary renal
carcinoma, leukemia, lymphoma, Li-Fraumeni syndrome, malignant
pleural mesothelioma, melanoma, multiple myeloma, non-small cell lung
: carcinoma, osteosarcoma, ovarian cancer, pancreatic cancer, prostate
w0 2008aneE97 small cell lung cancer, synovial sarcoma, thyroid &fr&NGRT QndP36
transitional cell carcinoma of urinary bladder. (0184] In certain :
embodiments, 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 HGFE is ' :
- coppgaG M S EHERRP Dﬁé%ﬂﬁ@ff@é%/v‘g‘%%%‘ﬁ%ta 0 %lﬁnad%(ngoﬂr%afx more
therapeutic agent. Exemplary therapeytic agents that may b
spagifniipding Ws’ﬁe%é?tﬁﬂ&rﬁgﬁ EN TS e A e,qf'ut are not
limited to, a member 90 WO 2005/017107 PCT/US2004/018936 of the
geldppsrmyicin family ok anlaasmyisodantiblefioscth fle-HE MivKiZed of Meating
peptide inhibitor; an antagonist of Grb2 Src homology 2; a Gabl
or BreaeTgdaTlinaativeghtvet BrectinegrHippelripaisiag atibitstering a
including, but not limited to, wortmannin; P13 Kinase inhibitors, other
th&ibERRRRINY dhetabiesiraotiE GFBha @@ inpiittic, Igedingxtgents to
VioxxTM; a vascular endothelial growth factor (VEGF), a VEGF '
Haeduates aifireblagirgemghnfatiod -G E p arvieee ohdckiding anpreventing
epidermal growth factor (EGF); an EGF modulator; a keratinocyte growth
prEpiE{Ke b)aBdio Fetitlatedipaeouyeisin KEmimigeking ;s tinarsigeutically -
metalloproteinase (MMP) modulator. [0185] In certain embodiments, a
ciananificpindingcfgen tr HEFe spesdititirptrpeatshisr dpciftie nd @notioer
treat various cancers. In certain. embodiments, a specific binding agent to
thétepdaticsadenth particular therapeutic agents to treat or prevent malaria.
©In certain embodiments, a specific binding agent to HGF is used with .
part'gw%ﬁefapeuwg@@ﬁé%ﬂ@&m;age,%ee REQHECERIMMEARRLIN 10 HGF
h odiments, in vie

retinopathy. In certain em iew of the condition and the

" s RIS aRRLPL IBRAIMANL M Win BFRS BINMRALE, a specific binding agent to |
HGF is admihiéaered prior to the administration of at least oné other

therapeutic agent. In cerain ehbodiments, a specific binding agent to HGF is |
administered concurrent with the administration of at least one other
therapeutic agent. In certain embodiments, a spebiﬁc biﬁding agent to HGF is’
administered subsequent 10 the administration of at least one other

therapeutic agent. Therapeutic agents, include, but are n.ot limited to, at least

one other cancer therapy agent, Exemplafy cancer therapy agenis include,

but are not limited 10, radiation therapy and chemotherapy.

[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-



agents may be administered. In certain embodiments, such agents may

waPhieRIeMged together by inclusion in the same formulation. In g84t3ig 0047018936
embodiments, such agents and a specific binding agent to HGF maybe

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

a&ggﬁ&%géﬂ@ agopcifisdinainadges! tutse mayihaddaroyiatetrseparatetycally
and provided together by inclusion in a treatment kit. In certain

qRbpaiBe Rise oW CRAPSNICHS) & R SL 0041928 336d fug headents
may be provided separately. In certain embodiments, when administered

byarRNALGIRIEPY A thiccpentss sivesingdpcotgiyatentaandior i spraific
binding agent to HGF may be included in the same vector. In certain

egrhpdimastststhmoanest enepdicgaer ateinaodstissataions spaitifisteric
binding agent to HGF may be under the control of the same promoter
reginiu Htocesiaio@mdadieeaits cindb gdinesrdscadinggroteayaaerts inhibit or
and/or a specific binding agent to HGF may be in separate vectors.

(@186l e dertainenfbarimerdpitheimaentioe paivdisrfar inhibition), and
pharmaceutical compositions comprising a specific binding agent to HGF
tapeteerywyitbragibasaliabestiicatypaesé pelbtpalitient, carrier, solubilizer,
emulsifier, preservative and/or adjuvant. [0187] In certain embodiments,

the inven rovides for | oSifi c Isi Foni
Speciic BIAAD agent 0 B ] et CHEaly SCon Aoy afiied t
least. one_additional ther i6.agent, ith %%%gm I -
afl 'ﬁ[}ﬁﬁg aﬁégrﬁgggfﬁi}fci%%@hzﬁeqi negr)tr(\lqulg .ﬂg@gﬁ%ﬁ@a d/ogl chiudmg.

f‘o%{ vant, [01881 In.certain §m%%%§%énﬁr@eé$ﬂ£gg&wﬁamét%%mme,

erapies comprising a specific binding agent to and at least one

SRR e R e

NS hustine (CCNU), and semustine (methyl-CCNU); Temodal™
(temozolamide), ethylenimines/methylmelamine such as
thriethylenemelamine (TEM), triethylene, thiophosphoramide (thiotepa),
hexamethylmelamine (HMM, altretamine); alkyl sulfonates such as busuifan;
triazines such as dacarbazine (DTIC); antimetabolites including folic acid
analogs such as methotrexate and trimetrexate, pyrimidine analogs such as
s-fluorouracil (5FU), fluorodeoxyuridine, gemcitabine, cytosine arabinoside
(AraC, cytarabine), S-azacytidine, 2,2 -difluorodeoxycylidine, purine analogs
such as 6-mercaptopurine, S-théoguanihe, azathioprine, 2'-deoxycoformycin
(pentostatin), erythfohydroxynonyladenine (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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and a serine protease inhibitor and at least one additional molecule
W@eriEdOherein. 92 WO 2005/017107 PCT/US2004/018936F {0188300+/018936

certain instances, a disturbance of the protease/protease inhibitor balance

can lead to protease-mediated tissue destruction, including, but not

limited to, tumor invasion of normal tissue leading to metastasis. [0190] In

certain embodiments, a specific binding agent to HGF may be used w

o

aPle2ER BRI IREYRREARE YGEME st ?Hﬁéh%&ﬁ%‘ﬁ‘?ﬂf’@eﬁ‘fﬁﬁe@fﬁﬁémmeﬁ&%'m'cs
ific binding . t to HGF may be used with at least, on

e T S BT SR i e

RSB GHLAC eSS B Sy AR R G lpmycinG,

(PSPPI S BIAR G EDIE noUREAGH B LG G HSETRS

R T A LS B S R P R meous
DifCHD LA LG HOUENE) PO ATl BRdSc AR nd
R RS S B e oo o
iy SR oS e e oo
A B M Ran SRR s RRdagassatio B8 ooD)

agen?s‘to more than one epito
R B i e
adrenocorticosteroid antagonists such as prednisone and equivalents,
dexamethasone and aminoglutethimide; Gemzar™ (gemcitabine), progestin
such as hydroxyprogesterone caproate, medroxyprogesterone acetate and
megestrol acetate; estrogen such as diethylstilbestrol and eth.inyi estradiol
equivalents; antiestrogen such as tamoxifen; androgens including
testosterone propicnate and fluoxymesterone/equivalents; antiandrogens

such as flutamide, gonadotropin-releasing hormone analogs and leuprolide;

and non-steroidal antiandrogens such as flutamide.

[0178] Cancer therapies, which may be administered with a
specific binding agent to HGF, also include, but are not limited to, targeted
therapies. Examples of targeted therapies include, but are not {imited fo, use
of therapeutic antibodies. Exemplary therapeutid 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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preferably are nontoxic to recipients at the dosages and concentrations
wenpkyeds10193] In certain embodiments, the pharmaceuticalPCT/1S2004/618936

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,

adsorption or penetration of the composition. In certain embodiments,

sihaBrJelestestion sereening mclinsy bbrarehoENaIRIasY aﬁrﬁib@@l@iaénqidde,

(such as glycine, glutamine, asparagine, arginine or lysine);
atihiebeldinied i dhes ssudichstisdderel Gurfasgipiptsingisler?, CDC20,
sodium hydrogen-sulfite); buffers (such as borate, bicarbonate, Tris- HCI,
citRESDHodpintie ahsprrabfianmd dGaiy ekl aments gardeasptor
mannitol or glycine); chelating agents (such as ethylenediamine
tetREESIPwEETEDTN I IRaPRaRY agEaralbEHds affetrstatic and/or
polyvinylpyrrolidone, beta-cyclodextrin or ]
hyyiekgp@pliestepdyuasdoatm Hinnt singiiRss pepiaiaes Exemplary
disaccharides; and other carbohydrates (such as glucose, mannose or
dmtihgﬁipm&ﬁérqgwﬁaté%%%% ikl aeiagwarbmmbissyBaYIRR sed to
coloring, flavoring and diluting agents; emulsifying agents; h drokphi_lic )
pdrmb%sqg%ﬁwﬁbmﬁbyﬁ H&¥: FSRSR0I8B my@&w (rituximab),
poglgﬁptides; salt-forming coynterions;ésuch as sTodium)' Ereservatives
(sEErY ALINER AheSHUAMaRditEBeh ol ¥ Calle ARrAbEMMR R afRE ™
phenethyl alcohol, methylparaben, propylparaben, chlorhexidine, sorbic
o cleRSAvgHEREh PBIGRITEY SMEFRE (SRR AARTILSMABRARBIand
or polyethylene glycol); sugar alcohols (such as mannitol or sorbitol); ™
suBherdNES Pivensess/oeraly PETEIanhanipsias 2z fglude ERBITUX
surfactants or wettilang,agents (such as pluronics, PEG, sorbitan ester

B b

opIGreAg8 s R B RSB B o S B A RSiiUmomab): KDR
tromethamine, lecithin, cholesterol, tyloxapﬁi%; stabilit enhancingg agents
(stiiRagectemRR SREBRG M At ¢ %@@fﬁ&%ﬁ%ﬁa aliagonists
Lo O 5 VB R P PR aReE o
antigen binding regions; anti-Ang-1 and Ang-2 antibodies and antigen binding
regions; antibodies to Tie-2 and other Ang-1 and Ang-2 receptors; Tie-2
ligands; antibodies against Tie-2 kinase inhibitors; and Campath®
(Alemtuzumab). In certain embodiments, cancer therapy agents are

polypeptides which selectively induce apoptosis in tumor cells, including, but

not limited to, the TNF-related polypeptide TRAIL.

[01791 In certain embodiments, cancer therapy agents are anti-
angiogenic agents which 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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vehicles; diluents; excipients and/or pharmaceutical adjuvants.

W génm g's Pharmaceutical Sciences, 18th Edition, A.R. G?@%taﬁgf‘els%s
(ﬁ?ac& Puﬁishing Company (1990). [0194] In certain embodiments, a :

specific binding agent to HGF and/or a therapeutic molecule is linked to a
half-life extending vehicle known in the art. Such vehicles include, but are
not limited to, polyethylene glycol, and dextran. Such vehicles are )
wahibb i hich IsnngSPARReiere Sdnaraisrenomns 68y BREPSSBIsABH-
PCT Application No. WO 99/25044, which are hereby incorporated by
rERRAkedorals (plipadacivdasiuh a&nm bnilkdiincanibadiopanaantigen
pharmaceutical composition will be determined by one skilled in the art
dupeingriguipon)fep!dxgnm¥NE MHE intsienadResTsiNiayatdS- Patent No.
delivery format and desired dosage. See, for example, Remington's )
Fhadn2ahies SBAM distisaiinfueailieanaarnErdhefapding of integrin
compositions may influence the physical state, stabiligl, rate of in vivo _
s oang el aSIPUR Bledianck WhinEl S DcRe0R A3 FE N Brt-eph
[0196] In certain embodiments, the primary vehicle or carrier in a .
pleaenivicaticathapodtisntinayise: amisieaRiediisdes N agRE80RgRNISts
nature. 95 WO 2005/017107 PCT/US2004/018936 For example, in
A NREn 08 bR/ 2R B L ciRtel Hap ESCIRE: br32.447;
injection, physiological saline solution or artificial cerebrospinal fluid,
FoSSiBH) %e.@rsm@%ﬁaafmbm@msféﬁa%f%%rﬁeﬂ*MEc%%q po&hth gy
parenteral administration. In certain embodiments, neutral buffered salin?
orndinstianiRea g BRIRINATGIANS R RS BRAERGES ofsoluble
certain embodiments, pharmaceutical compo%itions comprise Tris téuf,fﬁr

4 AR

oV SO BEEPMUBY, HIGRRERNGINRFAIBB T IEH 0SS i
further include. sorbitol or, %%%i?ble substitute therefore. In certain :

eMIBSAMERE, 3 A AInOR CErHRTRAY 2UpBEHC HindtRl RSB G Hgen

ggﬁ%g&%&ggé}%@%gg&tE)iplgl éﬁ‘é? rrgt%?,ulg%%%??rgﬁibrﬂg}[ybaegents (e.g.,
antibodies or antigen binding regions that specifically bind th.ereto) such as
panitumumab, IRESSA™ (gefitinib), TARCEVA™ (erlotinib), anti-Ang-1 a_nd
anti-Ang-2 agents (e.g., antibodies or antigen binding regions Specifically
binding thereto or to their receptors, e.g., Tie-2/TEK), and anti-Tie-2 Rinase
inhibitory agents (e.g., antibodies or antigen binding regions that specifically
bind and inhibit the activity of growth factors, such as antagonists of
hepatocyte growth factor (HGF, also known as Scatter Factor), and antibodies
or antigen binding regions that specifically bind its receptor “c-met”; anti-
PDGF-BB antagonists; antibodies and antigen binding regfons 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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mixing the selected composition having the desired degree of purity with
Wer?t‘?(g?g(ﬁf?b‘?'r'nulation agents (Remington's Pharmaceutical Scidrfce&/52004/018936
supra) in 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
fo I ijjzate using.appsopri ipientssuch .
R resi s AR Gseriech i Nade et
invention can be,selected for. parenteral delivery..ln ¢ertain, embodi ts, .
S SRy s R T RO B A YAy P UK
the, digestive.tract, su S eparatiqn,of such o
ot G GRS SR 05 B DR LA, e us sm02112)
[0198] ln certaip, embadune latiqn pagentis.arespresent . -
i SO o T S SiBotLde Bh E B e s na): 2
certain. embodi t ffers.ar d infaiy,t ition.at 96
WD T b B s d L e L B g oonave
- lower pH. typically withi r b .[0199] In
HECL ARIEN, QAT BPTaBTH oA, VSRR R

certain em meénts, parenter ontémplated, a

D1 SEE R BAAIPENIOATANPONNIS CETLER RIS, e
bi'ts*}{@;gﬁﬁgﬁé%g'&ﬁc,;{&%'&wﬁ_@@tggﬂﬁgog{gg'gﬁgggamm&n@’ ina

pharmaceutically acceptable vehicle. In cer Iments, a vehicle for

ficdly accepiable venicle. T certaf © = 2 venle fo

e B B D R a8 (Fieer

- forpuliiadags: fosierlaNSOINC SalUBRaRERAs Y PERAKCRRIBER T HBnnology,
ulation ot the ae

embodiments, the “preparation can involve the form sire

Lﬂ;@lﬁg&&% Yyt ,W?@%s?eahrﬁiz)@‘?ﬁé%w% HASBRCIES ARIGiF l@%lﬁg-e

es, polymeric compounds ‘(such as polylactic acid or'polyglyc

SRS R, S R A R R 1055

ich may then
(Encysive Pharmaceuticals, USA); SC-2386, (Pfizer, USA); ABT-567, (Abbott,

S Qoo

QJ(D

USA); Metastatin, (EntreMed, USA); angiogenesis inhibitor, (Tripep, Sweden);
maspin, (Sosei, Japan); 2-methoxyestradiol, {Oncology Sciences Corporation,
USA); ER-68203-00, (IVAX, USA); Benefin, (Lane Labs, USA); Tz-93,
(Tsumura, Japan); TAN-1120, (Takeda, Japan); FR-111142, (Fujisawa,
Japan, JP 02233610); platelet factor 4, (RepliGen, USA, EP 407122);
vascular endothelial growth factor antagonist, (Borean, Denmark); cancer
therapy, (University of South Carolina, USA); bevacizumab (pINN),
{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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be delivered via a depot injection. In certain embodiments, hyaluronic acid

winRY43618€ used, and may have the effect of promoting sustgipg@;s2004/018936
duration in the circulation. In certain embodiments, implantable drug

delivery devices may be used to introduce the desired molecule. [0200] In
certain embodiments, a pharmaceutical composition may be formulated
for inhalation. In certain embodiments, a specific binding agent to HGF,
wild SANihGuh\atUEEs); dDE RSB n 8T tperaloey idSyent] BagobieSynthelabo,
formulated as a dry powder for inhalation. In certain embodiments, an
inRadatem); BEitlori@engaisistjtatepefctiermadgsegedh (&t AP F anifivgenesis
without at least one additional therapeutic agent, may be formulated with
a jpricipétitant SIEWRI2VATA A E) 7 VEXTRUESR004/04139B6 glemaernsOISA); rBPI 21
delivery. In certain embodiments, solutions may be nebulized. Pulmonary
admihBiratuariiediehbangiogérd, iKRGTAablHidatiBhas). (Progen, Australia);
PCT/US94/001875, which describes pulmonary delivery of chemically
moitifregitishe e SN0 2Bt r ok ¢&rtaih, émmbodimdiu)ithisTechizinrd|bleivénsity,
formulations may be administered orally. In certain embodiments, a
spéeifivabindfgipge Gliviciar Riehaarohithouratation: USANdaormhab (INN),
therapeutic agents, that is administered in this fashion may be formulated
with o igh fuiaribel ASErrRO§Luddnuriiaséapanh d\Somistr(fing asfr
solid dosage forms such as tablets and capsules. In certain )
erfesdiarehtb phomtsoie Meay Bealdeslyred AR ¢hstianhe i) eidtistatin, |
the formulation at the point in-.the gastrointestinal tract when
bi¢Bestiabi@hild rensirispiialnt) Pl I ME1 ddgtaduaon iSAnimized. In
certain embodiments, at least one additional agent can be included to
fadiNGEBEATNOH B stop Sdifidisingihty srital 18SAG R-arethexygstradiol,
additional therapeutic agents. In certain embodiments, diluents,
flaiBrisigs, Evildrentnigerpitalvaie8) vE5ctdrlé, distiaBacess, WEipdRdRigs,
agents, tablet disintegrating agents, and binders may also be employed.
(Angiogene Pharmaceuticals, UK), PPl 2458, (Praecis, USA);, AZD 9935,

(AstraZeneca, UK); AZD 2171, (AstraZeneca, UK); vatalanib (pINN},
(Novartis, Switzerland and Schering AG, Germany); tissue factor pathway
inhibitors, (EntreMed, USA); pegaptanib (Pinn), (Gilead Sciences, USA);
xanthorrhizol, (Yonsei University, South Korea); vaccine, gene-based, VEGF-
2, {Scripps Clinic and Reéearch Foundation, USA); SPV5.2, (Supratek,
Canada); SDX 103, (University of California at San Diego, USA); PX 478,
(ProlX, USA); METASTATIN, (EntreMed, USA), troponin {, (Harvard
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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[0202] In certain embodiments, a pharmaceutical composition may

wonyalve emoeffective quantity of a specific binding agent to HGlcwiihks®104/018936
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
ag&ropriate vehicle, solutions may be prepared in unit-dose form. In
c

sdaN s pkirse Cigeapessn sstualosnbiive AR sdieRl

excipients include, but are not limited to, inert diluents, such as calcium

AdNaRILERUP BIDBia S GiDRURAY; o RT BRI (Xenova, UK)
phosphate; or binding agents, such as starch, gelatin, or acacia; or o
lubER R 4gdrePiainal! RAYRAYRER AR4E,; (RaveE. LeRImemyic Angiocidin,
[0203] Additional pharmaceutical compositions will be evident to those |
sKirEe theAR; meIUARgSERTLIMNS BoNiRGXjEarRbIRRMcG Kheingtitute of
to HGF, with or without at least one additional therapeutic agents, in
S (SRAFHISE bF SETROMSH. RV KBRS 2R e AR S BURIIBALJI); EHT

. techniques for formulating a variety of other sustained- or
cdtliedraemtitih M rRBSRS, Qﬁcﬁ%éﬁ’ﬁoé%@bm& bio-eb4dBR (OSI, USA);
microparticles or porous _heads and depot injections, are also knownto
thbre hiiReeRin 53&&’3‘%«@%&%93%@! TAHMf Ao b KRN 633, (Kirin
PCT/US93/00829 which describes the controlled release of porous
R migRAArliEE A5 RN EHTERT oM BRI caTRA B YSSLRSIR

In certain embaodiments, .sustajned-releas preParationsm include
I

sdirfpErMesnid ol ARIINRrEYaas Yhapietapfiaagse nd |
o Ser A, R S DA A cyovar,
A S RS B

CHAHD LR NS SoH 16855), ARy PhLALAAR: I et and
Zﬁ%@% E‘i\m’g@ééém?ﬁ;@ﬁ%%ﬁ%ﬂ@ﬁ 1]&3('\9a8r8a?éilrh8%rgtg-nang, China);

S-3APG , (Boston Childrens Hospital, USA and EntreMed, USA); MAb, KDR,

(imClone Systems, USA); MADb, alpha5 beta1, (Protein Design, USA); KDR
kinase inhibitor, (Celltech Group, UK, and Johnson & Johnson, USA); GFB
116, (South Florida University, USA and Yale University, USA); CS 7086,
(Sankyo, Japan); combretastatin A4 prodrug, (Arizona State University, 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) CV 247, (lvy Medfcai, UK); CKD 732,
(Chong Kun Dang, South Korea); MAb, vascular endothelium growth factor, -

(Xenova, UK); irsogladine (INN}, (Nippon Shinyaku, Japan); RG 13577,
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compositions may also include liposomes, which can be prepared by any
wPtRW02005/017107 PCTIUS2004/018936 several metho%kwﬁbmmgg%
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 accomplished by
fil{rationtitrBrghcete MEFik 60| quien Granesnly) cenzaaminbagiNeN i Genaera,
where the composition is lyophilized, sterilization using this method may
bé&) So¥icl iRFe dt e itD e ( Firtea, 1) B0 lwiicey repiattiy a(idia dmoly ae dorsstaditipn.
In certain embodiments, the composition for parenteral administration
miayee stersdinhipiphilizrSiaht, treed SéluBd0snKettain Semiboionea)s,
parenteral compositions generally are placed into a container having a
steldieckéoE$E Pty fonmxasiiglelSA IR Oiis(SabtdandaGoGaamany); ZK
havinga stopper pierceable by a hypodermic injection needle. [0205] In
cextagiog (HubdirirenisGo Grertherphafid 2266 4] (SovpdstiGwitas deed, and
formulated, it may be stored in sterile vials as a solution, suspension, gel,
erBulsinimsAlE, Geanangdhy RSO0, (MAMNz B ARVHRA i oStéTaisho,
embodiments, such formulations may be stored either in a ready-to-use
fofegpanin Y EGM fecg ptlyopiutizdatotisal Rhscoastinged Prak)iov E-cadherin-2
administration. [0206] In certain embodiments, the present invention is
dipgctagbritstdts {lon Qoo SpgtarsmdlEBA)sY astrataiitatidationial nsiitates of
embodiments, the kits may each contain both a first container having a .
diiéek IfirpteBvand eciee obil-dor{taitdohadygtamagUisAls TofraGlafieuriura,
certain 100" WO 2005/017107 PCT/US2004/018936 embodiments of this
inveptal;, KitsGatainifietingraandoapitabiabke fednpatefi leoiahinbeE 1
(e.g., liquid syringes and lyosyringes) are included. [0207] In certain
erzctinienes)dhtheffelogrendmtantooteceptor 1), (Merck & Co, USA); Tie-2

ligands, (Regeneron, USA); thrombospondin 1 inhibitor, (Allegheny Health,
Education aﬁd Research Foundation, USA); ; 2- Benzenesulfonamide,4-(5-(4-
chiordphenyi)-s-(trifluoromethyl)—1 H-pyrazol-1-yl}-; Arriva; and C-Met. AVE
8062 ((28)-2-amino-3-hydroxy-N-[2-methoxy-5-[(1Z}-2-(3,4,5-
trimethoxyphenyi)éthenyi]p henyljpropanamide monohydrochloride);
metelimumab (pENN)(imrﬁunoglobufin G4,-anti»(hUman transforming growth
factor .beta.1 (human monocional CAT 192 .gamma.4-chain)), disulfide with
human monoclonal CAT 192 .kappa.-chain dimer); Fit3 3i§and; 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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pharmaceutical composition comprising a specific binding agent to HGF,
waviihs @t wihout at least one additional therapeutic agent, to beemptoyedo1893s
therapeutically will depend, for example, upon the therapeutic context and
objectives. One skilled in the art will appreciate that the appropriate
dosage levels for treatment, according to certain embodiments, will thus
vary depending, in part, upon the molecule delivered, the indication for ,
whitto aefpeeitchisditighde GG HBRVAR 0T Rditins delkakashicet al., J. Am.
additional therapeutic agent, is being used, the route of administration,
afdthdisiprgbddy /63§t OB farie by Brgerpelzés Gy selesatipior any
(the age and general health) of the patient. In certain embodiments, the
clinigens e agtestshehiesispaadinot it ihéooradintdpitarstelionaer both of
obtain the optimal therapeutic effect. In certain embodiments, a typical '
ddsegandieranigafidiisalsbua® Angld) o upus egiout mbibitejk@bfnprk are
depending on the factors mentioned above. In certain embodiments, the
dbsayerimhenge ok afikhnp2cabibodiesoierprgesrin gukjishad U.S.
about 100 mg/kg; or 5.tg/kg up to about 100 mg/kg. [0208] In certain _
emblsihfppiicaiion i) B BEIRG (wenase antnacky bt thdpplication No.
pharmacokinetic parameters of a specific binding agent to HGF and/or
L W QBAII3AEARbraApe S aBeresiNpeBIfRu Boieeaniantssabishich are
embodiments, a clinician will administer the composition until a dosage
10ewley TvpBOIFESThy caiRIenee Mgt ticaladhddiiearlivnveshe
desired effect. In certain embodiments, the composition may therefore be
afemibadiss asaaiploavseirohesateod sandedReadmiter axgople,
may not contain the same amount of the desired molecule) over time, or
apublishsLbluS iMetsohARPESAHRPI A BORURAS0E arierrondifgio PCT
refinement of the appropriate dosage is routinely made by those of
oriFRieSian e AIOAREE i RBsLRUPI 6 kb s PiaRbPplssiiaRaNo.

by them. In certain embodiments, appropriate dosages ma

2 y be ‘ ]
aSKORAREE R UGR qeptenipptapmisteaisdeerebydncargarated by reference in

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
peptidoglycan); TAN 1120 (8-acetyl-7,8,9,10-tetrahydro-6,8,11-trihydroxy-1-
methoxy-10-[[octahyd ro—S—hydroxy—2~(2—hyd roxypropyl}-4,10- |
dimethylpyrano[3,4-d]-1,3,6-dioxazocin-8-ylloxy]-5,12-naphthacenedione);
suradista (7,7'-[carbonylbis[imino(1-methyl-1H-pyrrole-4,2-
diyl)carbonylimino(t *methyE—TH- pyrrole-4,2-diyl)carbonylimino]jbis-1,3-
naphthalenedisulfonic acid tetrasodium satt); SU 302; SU 301; S'UV‘_|498. (E)-
2-cyano-3-[4-hydroxy-3,5-bis{1 -methyiethyl)phenyi]~N~(3-phenylpropyi)-2-pro

penamide); SU 1433 (4-(6,7-dimethyl-2-quinoxalinyl)-1,2-benzenediol); ST
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[0209] In certain embodiments, the route of administration of the

wdPhRERaeRktical composition is in accord with known methodspe gy @railfo 18936
through injection by intravenous, intraperitoneal, intracerebral (intra-

parenchymal), intracerebroventricular, intramuscular, intra-ocular,
intraarterial, intraportal, or intralesional routes; by sustained release
systems o by, implantation devices. In certain embodiments, the
compddi %‘?&éj%éo ni&ete S bIMbRRVLMESH Bhasnessesnakgnib
infusion, or. by implantation device. [0210] In certain embodiments, the
conﬁaﬂ\éwﬂﬁﬂ%&wn Inl&teratr e Mgt inaatatichdipudineAttriaiel-2-
sponge or.another appropriate material onto which the desired molecule
B SESBHIRE BE ChdAB AN FASL{alt Eni Erieslolrbad e (1 -
implantation device is used, the device may be implanted into any
suitASEHEEcRIER-ddAndaner dlilErp T olkedesiianatidid889MRAY bESv(d . 2,4-
diffusjon, timed-release bolus, or continuous administration. 102 WO
2008188 PETRIRSERADY BISE3 108 leprareethuirhispylidaipsridinamine);
may b gesirable to use a pharmaceutical composition comprising a

iRy IdlruBeR RORER; RivgTsSAiRARIEYRIBE 9 Rsadmomastat (INN)

theg%)eotég%ggﬁn , in an ex vivo manner. In such instances, cells, tissues

andfot’ WaldbsamyahdosurBrMsuRirmikR: exposed to a

ph m-ace%ca]l. com%(})sitio com _risingiﬁ's ecific bjnding agqent to HGF,

it P AR LIGR UG JOURIBHAP IVt 8305 SrErHRHENE- methoxy-
ceIIs1 ti'.lssues d4or or%ﬁgs re subsequentl im,planj(eq backin_to the

ot RRC OB LI SO ARG SRt BRI Goeht (0RAR0; MIG;
an y.additional therapeutic agents can be delivered by implanting

cor O R M e B G T g R Enyhenyi)-
as those described, herein, tq express and, secrete the polypeptides. In
st iy b b R e

be furanyi]-2-methoxyphenoxylethyi]-1,3-benzodioxole-5-methanol); KDR
monoclonal antibody; alphabbeta3 integrin monoclonal antibody; LY 290293
(2-amino-4-(3-pyridinyl)-4H-naphtho(1,2-blpyran-3-carbonitrile); KP 0201448;
KM 2550; integrin-specific peptides; INGN 401; GYKI 66475; GYKI 66462:
greenstatin (101-354-plasminogen (human)); gene therapy for rheumatoid
arthritis, prostate cancer, ovarian cancer, glioma, endostatin, colorectal
cancer, ATF BTPI, antiangiogenesis genes, angiogenesis inhibitor, or
angiogenesis; gelatinase inhibitor, FR 111142 (4,5-dihydroxy-2-hexenoic acid
5-methoxy-4-[2-methyl-3-(3-methyl-2-butenyljoxiranyl]-1-oxaspiro[2.5]oct-6-yl
ester); 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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autologous, heterologous, or xenogeneic. In certain embodiments, the

wGaekss gy dye immortalized. In certain embodiments, in order t@ de¢/€a%8/018936
the chance of an immunological response, the cells may be encapsulated

to avoid infiltration of surrounding tissues. In certain embodiments, the
encapsulation materials are typically biocompatible, semi-permeable
polymeric enclosures or membranes that allow the release of the protein .
primiubgsy s [prevent tvettgsitdatipmadé the clifh daroayimeno sl imetnd-1H-
system or by other detrimental factors from the surrounding tissues.
EXxohiviete B2 -1h3 Yoerh 2ty s b 71 RCFnaghioalm1e 85361901 3¢ the
following examples, including the experiments conducted and results
adhigszsdcivenpsettid B rAfUSRAD/8 erposeyalimir treatylole pyrrole-
construed as limiting the present invention. Example 1 Generation of

ArtiHE P eathizyrhadrfofitmathibbdieytwisadRwiydearbsmidiminollbis-1,3,6-
XenoMouse(r) mice (Abgenix, Fremont, CA), which are mice containing
hum@thihatenesgabidrigenied: enseldgisupseoridacdbwidnaipelypepide i,
la, 1b, and 2, were used to produce antibodies to HGF and are
suMintalriFearitiseasie aligorsiperdides peititan @ipaaoic smHdrrehinviaoksg)
strain XMG2, which produces fully human IgG2K antibodies. Group la
mibdlEle Frnginstetiniagertrenostalinslirbpaeaegarsrictely CT 3577;
recombinant technigues using the sequence in Nakamura et al., Nature
34comigntrostatigaGiv 91 shimadiritihassoensiBR Bdbnficnstalin: BST 2002;
XenoMouse(r) strain XMG2, but Group Ib mice were immunized with HGF
th&Hh P BeEN BT RHSEIBH USRRABRESIEN cprepudreoR) BR9migdittype
sequence: GIn Tyr lie Lys Ala Asn Ser Lys Phe lle Gly lle Thr Glu Leu Lys
LyX'¢pollagen ibuRen4mne Ketd EAvalebajughid Bsageisey); angioinhibin;
cross-linking through the C- terminal cysteine of TCE to the N-terminus of
H@a@};m:g/g@@h%ag}h@ﬁuoromedroxyprogesterone acetate ((6-alpha)-17-

(acetyloxy)-9-fluoro-6-methyl-pregn-4-ene-3,20-dione}; 2-methyi-2-
_phthalimidino-glutaric acid (2-(1,3-dihydro-1-oxo-2H-isoindol-2-yi)-2-
methylpentanedioic acid); Yttrium 90 labelled monoclonal antibody BC-1;
Semaxanib (3—(4,5-Dimethy!pyrro!—2~ylmethylene)indolin-z—one)(Ci5 H14 N2
0); P1 88 (phosphomannopentaose sulfate); Alvocidib (4H-1-Benzopyran-4-
one, 2w(2—chiorophenyi}-S,?-dihydroxy—B-(S-hydroxy—1- methyl-4-piperidinyl)-
cis-(-)-) (C21 H20 CI N O5); E 7820; SU 11248 (5-[3-Fluore-2-oxo-1,2-
dihydroindol-(3Z)-ylidenemethyl]-2,4-dimethyl-1H- pyrrole-3-carboxylic 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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(Pierce, cat# 22322) and dithiothreiotol (Fisher Scientific). The resulting

woanjisgatad7T CE-HGF was separated from unconjugated peptigerusiagavo 18936
Centricon(r) column (Amicon). 104 WO 2005/017107

PCT/US2004/018936 [0216] Group 2 consisted of mice of the
XenoMouse(r) strain XMG1, which produce fully human IgG1,E
antibodies. Group 2 mice were immunized with the conjugated TCE-HGF
S S BB, (633 HAMEIGR0F AT BB OB ERD AR ABT
antigen (either HGF or TCE-HGF) eight times, according to the schedule
in S & 8- Interle Uik iIFIRMaRRiBnS, Gaif &3S A iRéigtiaaino)-2-
total of 10 gg of antigen in the hind footpads (5 pg per footpad). Those
inﬁéﬁém@w@aiﬁéartﬂwatafewaﬁrih'tﬂm@me@”&w?@W@hﬁagwapnermay.ate)
In injections 2 through 7, each mouse was injected with a total of 5 pg of
arffich it MAGR altdaith 451 @Y R R inB EhRaiestn rapieis:; HUI 77,
Superfos Biosector a/s, distributed by E.M. Sargent Pulp and Chemical
CI1nER NEG ManBgonsl iR iAD Yo sranEiR RER ST 31 18-

- g of antigen per mouse and did not contain an adjuvant. 105 WO
S0 TP B PESOU (SIS PPARIE ﬁ?l%iﬁ%ﬁ%@&%‘ﬁ}vﬁc@@bmmhyt-
la Group Ib Group 2 Strain XMG2 XMG2 XMG1 # _of mice 8 8 10 Anti _

erliORI B EroE PR Ey ot gy 15 Doy o e loot-6-y
mouse in 10 g/ mouse in. TiterMax Gold TiterMax Gold TiterMax Gold
2rebRR( PP IS S crbe s IS i RAlRFelakringle
Alum Gel Alum Gel 3rd boost (day 9) 5 g/ mouse in 5(%/ mouse in 5 g/,
m&UER 432 (3-[4-[2-(Dimethylaminojethoxylphenyl}-2(E)-propenoic acid)(C29

H41 N O6);, U 995; Canstatin; SQ 885; CT 2584 (1-[11-(Dodecylamino)-10-
hydroxyundecyl]-3,7-dimethylxanthine}{(C30 HSS N5 03); Salmosin; EMAP Ii;
TX 1920 (1-(4-Methylpiperazino}-2-(2-nitro-1H-1-imidazoyi)-1-ethanone) (C10
H15 N5 Q3); Alpha-v Beta-x inhibitor; CHIR 11509 (N-(1-Propynyl)giycyl-[N-
{2-naphthybhlgtycyl-[N-{carbamoylmethyl)]glycine bis{4- | |
methoxyphenyl)methylamide){C36 H37 N5 O86); BST 2002; BST 2001; B
0829: FR 111142; 4,5-Dihydroxy-2(E)-hexenoic acid (3R,4S, 58, 6R)-4-
[1(R),2(R)-epoxy-1,5- dimethyl-4-hexenyl]-5-methoxy-1 -oxaspiro{2.5]octan-6-
yl ester (C22 H34 07); and kinase inhibitors including, but not limited to, N-(4-
chlorophenyl)-4-(4-pyridinyimethyh)-1-phthalazinamine; 4-{4-[[[[4-chioro-3-
(triflucromethyl)phenyllamino]carbonyljamino]phenoxy]-N-methyl-2-
pyridinecarboxamide; N—[2-(diethylamino)eth&l]—S—[(S-fluoro-1 ,2-dihydro-2-oxo-
- 8H-indol-3-ylidene)methyl]-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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Alum Gel Alum Gel Alum Gel 4th boost (day 13) 5 g/ mouse in 5 g/ mouse

wonhgomapse in Alum Gel Alum Gel Alum Gel 5th boost (day B6)/o5004/018936
mouse in 5 g/ mouse in 5 g/ mouse in Alum Gel Alum Gel Alum Gel 6th -

boost (day 20) 5 g/ mouse in 5 g/ mouse in 5 g/ mouse in Alum Gel Alum
Gel Alum Gel Bleed (day 22) 7th boost (day 24) 5 g/ mouse in 5 g/ mouse
in 5 g/ mouse in Alum Gel Alum Gel Alum Gel 8th boost (day 27) 5 g/
meusadreSigonmismin) Heneibusy f-|0-PBSHP-P BErBiRBS! ) 02 i8)sadr
mouse was bled two days after the sixth injection. Blood samples from
thasie bietida are; S0, by- Eiltsty tharétéiminetthdeitunydragindbifeoxo-
to HGF. In those ELISA assays, 96-well plates (Fisher Scientific cat. #
12-F45¢R6)oire epgrediofrHgR iharelMZylvsnam esigsNHdprthyl-
The blood samples were added and the plates were incubated for two
haylysira;rbef8-[HmerhidireeitfideinpiZatsaz e jmsiey eiel Rdbireplyl]-4-
three times with washing solution (0.05% Tween 20 in PBS) and 100
pipelidinseashdaamiieitdg-ahiomidd - fuereptenyiyetnmadptieayl]-6-[5-
goat anti-human I[gGFc antibody conjugated with horse radish peroxidase
(Seaeret BittethnyethBasoias)natedhiciaion-fhquinage i asoime; 4-((4-
temperature, the plates were 106 WO 2005/017107 PCT/US2004/018936
whshtylaho redainybmet N iNcddvais i Sditnsnridieyil-8b cat. #
TMSK- 0100-01) was added. After 10 minutes, 50 pl/well of TMB stop
sahytivnid{BjdiRxoir-cherwiepramide: oY) drabasemdd aeropa¥vérmethoxy-
read on an ELISA plate reader at wavelength 450 nm‘.ﬁ[;0219] Four days
afte{ 3 fimarpiiebingh pree emdednayin selifaeungidVt ﬁ‘BV&M\HBMﬁJ‘
nodes were harvested and the lymphocytes were
bis(2-methoxyethoxy)-4-quinazolinamine; N-(3-((((2R)-1 -methyl-2-

pyrrolidinyl)methyl)oxy)-&(triﬂuoromethyl)phenyi)-2~((3-(1 ,3-oxazol-5-
yl)phenyi)arhino)-3—pyridinecarboxamide; 2-(({4-fluorophenyl)methyl)amino}-
| .N—(B—((((2.R)-1 -méthyl~2~pyrrolid inyl)methyljoxy)-5-(trifluoromethyt)phenyi)-3-
pyridinecarboxamide; N-[3-(Azeﬁdin~3-y!methoxy)~5-triﬂuoromethylfphenyl]-?_-
(4-fluoro-benzylamino)-nicotinamide; 6-fluoro-N-(4-(1 -methylethyl)phenyl)-2-
((4-pyridinylmethyl)amino)-3-pyridinecarboxamide; 2-((4-
pyridinylmethy!)amino)—N¥(3-((.(28)-2-pyrrolidinylmethyi)oxy)—S-
{trifluoromethyl)phenyl)-3-pyridinecarboxamide; N-(3-(1,1 -dimethylethyl)-1H-
pyrazol-5~yl)-2-((4-pyridinylmethyl)amino)—3-.pyridinecarboxam'ide; N-(3,3-
dimethyl-2,3-dihydro-1-benzofuran-6-yl)-2-((4-pyridinylimethyljamino)-3-
pyridinecarboxamide; N-(3-((((2S)-1 -methyl-2-pyrrolidinyl)methyljoxy)-5-
(trif!uorom'ethyl)pheny!)-2-((4-pyridinylmethyf)amino)~3—pyridinecarboxamide;
2-((4-pyridinylmethyl}amino)-N-(3-((2-(1 -pyrrolidiny!}ethy!)_oxy)-4—

* (trifluoromethyf)phenyl)-3-pyridinecarboxamide; N-(3,3-dimethyl-2,3-dihydro-
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recovered. Lymphocytes from the mice of each of the three groups were
woepatatehppooled. To enrich the lymphocyte samples for B-ceflerizcais 018936

were depleted by adding anti-CD90 magnetic beads (Miltenyi Biotech cat.

# 491- 01) and then passing the lymphoscytes 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

anl Eldodetit ot 4teyicd nitraabblse) 10 - wydieliresrrbogayiserbhid-

hybridomas. The three groups of fused hybridoma lines were then plated

in @&wefiytaesstut a6y Sfryroligiipatbybersimieivt) nithocytes

per well in hybridoma media (for components see Table 2) containing

hypsaingiimethiiaaine-GSrrmdinserrbiptiisieaNmrss (Serazitiopdaeshyl)oxy)-

14 days at 37C, in 15% CO2. [0221] After 14 days, culture supernatants

wérdtafvayempthEinband)-detetpiicirsaatiy BRMIRRAYG antibodies

to HGF using the same protocol as was used to assay the blood samples,

depyrigiag epdaxaouttardN-sagéraiRandintiecested osmoaptyhpbesl-2-((2-
- were tested for the presence of human kappa chain in a second ELISA.

In (B sitirbethyBamine)cdrtiginecaroprenisss itk ddimethyl-1,2,3,4-

PCTIUS2004/018936 were identical to the first ELISA, except that the
 seledrriargranissesinais & Ygodrdhtindara Rappaieiediniaatipagyde; 2-(1H-

conjugated to horseradish peroxidase. Hybridomas that tested positive in

bdmﬁemﬂ-m@ysqhém[ﬁ‘mée&wam@ die-Srompb e artslipermatay!-

for in vitro functional testing, which is discussed in Examples 8 and 9. .

SUpeHIEAISTHORHEE AEls GoREEATNG AREB Ao BuptYk 243-dihydro-

clones corresponding to mice from group 1 b, and 176 clones

cofrdsipeiatiBy toniitd-irsiazgidiny e e riselinqeyds] B4dktiprare!-6-

results of those functional assays, several hybridoma lines were identified

asyeRinehbAAByERIAE A M ethamy Sdiitnaramethykahsylinigotinamide;

three to six clones from each line, The clones were designated by

nyDhtoRRERAC3RIB o2 B SN0 ABHEABkasUd & £ H-indaZol-6-ylamino)-

nicotinamide; N-(4,4~dimethyi-1 -0x0-1,2,3,4-tetrahydro-isoquinolin-7-yl)-2-{1H-
indazol-6-ylamino)-nicotinamide; N-[4-(tert-butyl)-3-(3-
piperidylpropyl)phenyl}[2-(1H-indazol-6-ylamino)(3-pyridyl)jcarboxamide; N-[5-
(tert-butyl)isoxazol-3-yl}[2-(1H-indazol-8-ylamino)(3-pyridyl)carboxamide; and
N-[4-(tert-butyl)phenyl][2-(1H-indazol-6-ylamino)(3-pyridyl)jcarboxamide, and
kinase 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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1.24.1). No difference among the different clones of a particular line have

been detected by the functional assays discussed in Examples .
WOrRG¥E I Mhted clones were each expanded in 50-100 ml of hyg%&@%{ﬁamwss _

media and allowed to grow to exhaustion, (i.e., less than about 10% cell

viability). The concentration and potency of the antibodies to HGF in the

supernatants of those cultures were determined by ELISA and by in vitro

funciogv te2anty CEOIISSeard FH@OTIEES Bnsheh BiavRIRYRIIR®ASns
with the highest titer of Antibodies to HGF were identified. Those

hylbsithenahy Werer pesigpatey rdf@ricd 29 dnyl fiddoded1.3, 1.74.3,
1.75.1,2.4.4,2.12.1, 2.40.1, and 3.10.1. 108 WO 2005/017107

o A RN ARG o e
DR RSB AT R TS tnng pestment

Si Cat# P 7539 (10,000 U/ml icillin/ 10 ma/m|l streptomycin), 10

O e M AR, T SO sy P lending agent
A BBl R G SR P e et of
C[%ﬁ&? 5506?t7r%etastatic cancer. In certain embodiments, a specific binding

agent to HGF may be administered for the treatment of an existing condition

of bone loss due to metastasis.

| [0183] Exemplary cancers include, but are not limited to, breast
cancer, colorectal cancer, gaétric carcinoma, glioma, head and neck
- squamous cell carcinoma, hereditary and sporadic papillary renal carcinoma,
Eeukémia, lymphoma, Li-Fraumeni syndrome, ma!ignant pleural
mesothelioma, melanoma, multiple myeloma, non-small céli lung carcinéma.
osteosarcoma, ovarian cancer, pancreatic cancer, prostate cancer, small cell
lung cancer, synovial sarcoma, thyroid carcinoma, and transitional cell |

carcinoma of urinary bladder.

[0184] In certain embodiments, 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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serum 2mmolL L-glutamine JRH 200mM Cat# 59202 1% 100X
wogrgssantial JRH 100X Cat# 58572 amino acids 1% 100X pervatsep4/018936

Gemini Cat# 400-109 INTEGRA MEDIA 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 Bak t It 1920-07 E le. 2 Production of Antibodies from the.
P T e P L S
di din Example 1 usi  of t iff t syst : Int flask
NPLpRiRe TGS Ab8 TSR oy e RATSIOBH BT
Int Flasks [0224] S hybrid lines, 2.12,1, 1,24.2, 1.29.1,. ]
TPACIE 98, SO 5313 SHRPIVR A B AP BAI SRR bR T glucing,
flasks in 20 ml of HSFM mediq%qz Table 2 for, media gpmponents).
VR TGS e AR Haat) LSRRG TR O 7§ RN RISF GRter
t ferred to | I | Bjoscj , Inte CL 1000, cat
e ko G s e b
b  into twQ ber I b dal ber. A

BRI EED GO W RO AEhetay T CLiraB Gy SR gt

Il I ft 'en hybri i I into th
TR ST DL Eeqe AU heER ST B LT AS (RSl TJEier3Eh EOF
modulator; a keratinocyte growth factor (KGF), a KGF-related molecule, a

KGF modulator; a matrix metalloproteinase (MMP) modulator.

[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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components of Integra media). Integra media alone (1 L) was placed in
waormokibgeiehambers of the Integra flasks. The membrane sepBfaXiHg2AHd/ 018936

two chambers is permeable to small molecular weight nutrients but is

impermeable to hybridoma cells and to antibodies produced by those

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

hybridoma cells were retained in the small chamber. [0226) After one
bR IR BTV W e el B A A A i when

Integra flasks and was replaced with fresh Inte%r%jmedia The collected
a

madmNsiPiRE ShASTE i BRYnIBESIER LSRR L AYF RRENS O @
Coendl Sdbaca R BRI AR R corar

was combined with the collected media from week 2 fr(%jx the sam

BRSNS THE QR G SRR B F raa AR SRgTig pindling
seven 110 WO _2005/017107 PCT/US O(ﬁ/épgfe89§6 réybpdr%galipeeslglv‘er?n
spReaBtishieE fan¥ BRAAEBHIESRTIHGIEY Si°30tBfHRI P T hEedon-

resulting supernatants were filtered (0.22um). Sparged Spinner.Flask e
(SEP OB AL LTS YD INE By N RSS! & Specific
seg_ara_tely grown irblT755 flaskﬁ in 20 ml oftH§g(I:\{lorpsedium. When the
hyBlsBRGESRRLIEH SR MPEdN GERSIRISNET Wete transferred to T175

flasks. Likewise, when the hybridomas reached sufficient cell density in

- the T175/(a8k$, they Werttairsteneadione0tsmhspimvrntizsksavidandar
to 500 ml. spinner flasks, and then to 1L spinner flasks. When the cells
regthathseditieat eet pesititpsncitrerisigrmep dalicshindipgiegent to HGF
transferred to 3L sparged spinner flasks (Bellco Biotechnology, cat #
1965308k ilthsideam ditengicedly /20083 B0 08¢0 281 TR SPikbdized
spinner flask is a glass vessel where cultures are mixed with an impeller
coetinliztiby, aresemetivekatidion atwgptnner is connected to gas line to
provide 5% CO2 and air.

[0187] In certain embodiments, the invention provides for
pharmaceutical compaositions 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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Hybridoma 3.10.1 [0229] Two 3L sparged spinner flasks were seeded with
Wnghridormid? cells from hybridoma line 3.10.1 in HSFM media WiiTilig2004/018936
additions noted in  Table 3, which summarizes the growth conditions for
those two sparged flasks. 111 WO 2005/017107 PCT/US2004/018936
Table 3. Conditions for Growing Hybridoma 3.10.1. Conditions Spinners
Spinner2 Seef(ing density (10EG cells/m! 0.4 .0.4% HSFM (Gibco cat#
12045-0%8)88k Ultra 1B ASRSERIATFE R @ LaH" 8‘2@6-8’7%%%% 5% L
glutamine (JRH cat# 59202-500M) 8 mmol/L 2mmol/L. P/S i_(gemini att
4GUot88SEYR s ANE N DIk halahs 831 793 P 1ISasES ﬁg%ﬁgo‘,‘sc%ie
#211693 1 g/l_1 /L. 2M glucose, (JT Baker, cat #.1920-07) 8 /L 2 /2L1 )
AdTBHH eI, SRR I5HiAg E?n&vn‘ww&&%f@m% tippue
[0230]. The cultures were grown for 15 days and were harvested when the
vilgaRinaAR MERT1385%, as determined by trypan blue exclusion.

Harvesting consisted of centrifugation for 15 minutes at 7000rpm and
subsequémt giifation ofithearesintingtsufieTeatsnd thpeodic HDdidig digent to HGF
Productivity was determined by measuring the amount of protein present
inrihg el bedveitediseastienbymatpeuiicHige6t dodirieeporibm Tatdertain
3. Hybridoma 2.4.4 [0231] Five 3L sparged spinner flasks were seeded
wigirnduigemss, cella fspeciidbitating hneat AHGH SR e disadithitheat least
additions noted in Table 4, which summarizes the growth conditions for
these fiverapargidatiesksor an immune disorder. Exemplary therapeutic agents
tor inflammation and immune disorders ihctude, but are not limited to
cyclooxygenase type 1 (COX-1) and cyclooxygenase type 2 (COX-2))
inhibitors small molecule modulators of 38 kDa mitogen-activated protein
kinase (p38-MAPK); small molecule modulators of intracellular molecules
involved in inflammation pathways, wherein such intraceliular molecules
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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112 WO 2005/017107 PCT/US2004/018936 - Table 4. Conditions for
warossingrHybridoma 2.4.4. Conditions Spinnerl Spinner2 SpinBEA3US2604/018936

Spinner4 Spinner5 Seeding density (10E6 0.3 0.3 0.18 0.18 0.4 cells/ml

HSFM (Gibco cat# X X X X X 12045-076) Ultra low IgG serum 5% 5% 5%

5% 5% (Gibco cat# 16250 078) L glutamine (JRH cat# Bmmol/L

2mmol/L 2mmol/L 8mmol/L 4mmoV ?fZOZ-SOOM Pl§k§§%'mlnlu?%§%)étefia!s

1% 1% 160198 106 109) REERK BRPCCURETSS RECENIE IS 195™

58572-77P) Peptone 1 /L 1 /L 1/ 1 /L 11/ 2M glucose 8,/L 2 /L élf S

s eReRRbRhAISAMY BRI SAAIRIFNR A SR IPSHAGE BIREIRRRTAYRN

41 82 38 4579 Culture duration 10 10 7 7 8 (days) [0232] The cultures

w&BRIBRfor 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] Sipp3bsparged mprureifiaskbadinecsas e wikinybodoticalcaisposition

from hybridoma line 2.12.1 in HSFM media with the additions noted in

Tablgy 2onfichfsumuhstitre sthie Gatsftr coodifyomg, foreihosiaisig spargsdrving, for

spinner ,
example, the pH, osmolarity, viscosity, clarity, color, isotonicity, odor, sterility,
stability, rate of dissolution or release, adsorption or penetration of the
composition. In certain embodiments, suitable formuiation' materials include,
but are not limited to, amino acids (such as glycine, glutamine, asparagihe,
arginine or lysine); antimicrobials; antioxidants (such as ascorbic acid, sodium
sulfite or sodium hydrogen-sulfite); buffers (such as borate, bicarbonate, Tris-
MClI, citrates, phosphates or other organic acids); bulking agents {such as
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 or

hydrogen peroxide); solvents (such as glycerin, propyiene glycot or

polyethylene glycol); sugar alcohols (such as mannitol or sorbitol); suspending

94



flasks. 113 WO 2005/017107 PCT/US2004/015936 Table 5. Conditions
wore@oyrinng Hybridoma 2.12.1. Conditions Spinner Spinner SpgiaAé&Es2004/018936
Spinner Spinner Spinner 12 3456 Seeding density 0.2 0.2 0.4 0.4 0.4
0.4 (10E6 cells/ml HSFM (Gibco cat# X X X X X X 12045-076 Ultra low
IgG serum 5% 5% 5% 5% 5% 5% (Gibco cat# 16250 078) L glutamine
(JRH284444 cat# 59202-500M) mmol/L mmol/L mmol/L mmol/L
megishmsiRctRgs(@anafinasoevs 9 ¢sush as@lurniss 46650 5P RIAN
(JRH cat# 1% 1% 1% 1% 1% 1% 58572-77P) PeptoneiL 1/L 1/ L 1/L 1/
L tdtets,aMIghocbsates suady Bsmplyagrbatg/ EGgrohiseidaie €Qnitonmi/L
2m1/L 2ml/L 2mVL 2ml/L Productivity ([tgiml) 44 49 65 65 65 65 Culture
duratioetvamine] fecithin, ¢halestroebdyoyrons waklfvonhasicingragents
days, as indicated in Table 5, and were harvested when the viability was
belanch e sHSTOsscHbeer bt etorgiinpR8 IR RPants SetAsalkali metal
Analysis of Antibody Heavy and Light Chains ) ) )
halides, preferably sodium or potacsium chloride, mannitol sorbitol); delivery
vehicles; diluents: excipients and/or pharmaceutical adjuvants. (Remington’s
Pharmaceutical Sciences, 18™ Edition, A.R. Gennaro, ed., Mack Publishing

Company (1890).

[0194] In certain embodiments, a specific binding agent to HGF
andfor a therapeutic molecule is linked to a half-life extending vehicle known
in the art. Such vehicles include, but are not limited to, polyethylene glycol,
and dextran. Such vehicles are described, e.g., in U.S. Application Serial No.
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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A. Cloning of Light Chains [0235] Ten hybridomas (1.24.1, 1.29.1, 1.60.1,

wd HBdsn12164.3, 1.75.1,2.4.4,2.12.1, 2.40.1, and 3.10.1) werepdeni§mosas 8936
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
total RNA preparations were adapted for 5' Rapid Amplification of cDNA :
Efds (RAQERySnceteinGembaiices(rska @nikithigenhitisoseaarrier may be
5'-modified RNA preparations were then used in ten separate RACE
renctionoeiagclisingrhy siddegicplissdingigoLtionmed atifisiatl gawbrospinal fiuid,
PCTIUS2004/018936 an extension adapter (5'- GGC CGG ATA GGC
CToscihly BNpiRNanEy (WEQUmNOa sk phegmerateitepretpositions for
molecules. [0236] The ten cDNA molecules were then amplified in
sepmrentedigdroinistratiom reecadain(@ORydimpieraeusaldvfisfied saline or
kappa light chain sequences. For each of those reactions, the forward
prirainsvasxbd YotvsrfuGenlbRene @M stied pemnlsy GERABAC ncRrtain
CAT GGA CTG AAG GAG TA -3') (SEQ ID NO: 49). The reverse primer
(5eGIREIBTUAGHRCTEBALICTEORGEHCBY ¢eFErieeNTSbyfigisof about pH
designed to bind to the sequence complementary to the kappa light
chaif-§0237] &athtefhtEerniahpiiddkapha. figmtiphimsydudhesdngiuge
then separately ligated into separate pCR4-TOPO plasmids (Invitrogen).
Theotbifobeuking iraientabstiticle dbataliangy dneotaie asnedimenthta
chain sequences, were then separately amplified in bacteria and several
clamspisiimehasererisdoaénseacifinhindieg rastdBER suiherrdprut at
PCR primers to amplify the ten kappa light chain open reading frame
setpast enefasiditivaat hesansainrRBeAtSOTSWL oPemaTed (of siaragr by
for each of the ten PCRs comprised a 5'- primer and a 3'-primer, Each
5'-privieg Horrgrissted pernBAeRRaYIES i @esiedaeErerbpiydy with

amino terminus of the particular kappa light chain ) . .
optional formulation agents (Remington's Pharmaceutical Sciences, supra) in

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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sequence, an optimized Kozak sequence, and one or more restriction

woshes;oapexample, the sequence of the 5'-primer ‘used in theggactn4/018936

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 GGA AGC CCC AGC Xbal Kozak GCT TCT CTT -3'

(SEQ ID: 51) The 3'-primer for each of the PCRs comprised a portion
cpmplerieyitatyptd dnetcaetighjiviérmanu-bitwncedy etive ef pierpagr @bfrom
kappa light chain sequence, including the termination codon and a
reginotidntsittadEd8.example, the sequence of the 3'-primer used in the
reaction with the plasmid ultimately derived from hybridoma 3.10.1 was:

5-CTT GIEGAC TOAACAGTCHCGACTCIRGAN 6618l ibtration

(SEQI 2) [0239] Separate primer sets were used in separate PCR

;3%?@%&39%{@& %%5%?@9@9{ ROEIARRLBIGSISS bR ARl R EndepRyen-

ain INg region sequences. The ten amplification products from

E) E&S-qg u:@é%@%ﬁfg{&ﬁ@?ﬂ@@|¥cﬂf‘é$§f§|@iﬂgtﬁﬂgd&'ﬁﬁﬁgiiﬂi§iBgd@sir_ed specific

traction kit (Catalog No. 28704, Oiagen, Valencia, CA).

TB%; .&g@gg% REQGBES BT © ENGRHEAER GuikRI PR ARRIGRE ¥Sents, in a

restricti zymes to obtain the kappa light chain coding region

i?%&é%&%ﬁﬂ@éﬁg%%ﬁgﬂfém%@ expRapigithermsiintRIe dGlehicle for

rresponding to hy ma 3.10.1 was cut with Xbal and Safi, the sites

WEQ%W{%%!'%J SiGS e dhR: RIEREER) 4iRg i Wi MPlberline Khthag agent to |
clone

plasmid, as discussed above. The resulting restriction digested

KR ORI ARAINGRASYLIRALGARBR AR AGENIIGLEGHR, i formulated
as a sterile, isotonic solution, properly preserved. In certain embodiments, the

- preparation can involve the formulation of the desired molecule with an agent,
such as injeétable microspheres, bio-erodible patlicles, polymeric.compounds
(such as polylactic acid or polyglycolic acid), 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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separately gel isolated and purified using a QIAquick(r) Gel Extraction kit
wdGaialogNe. 28704, Qiagen, Valencia, CA). [0240] Those tenpaarifieghos/018936
restriction digested kappa light chain coding region sequences were then
each separately ligated into mammalian expression vector, pPDSRa20
(WO 90/14363), to create ten separate kappa light chain expression
vectors corresponding to the ten original hybridomas. The ten kappa light
chaimaexpsedsielivesytolrimsstaimembtidimests endetionEheppisRagiulized,
expression vector containing the kappa light chain coding region
ulBulatelyaty radifristictigirigdud 8.1 05 ¢pDSRIx BT Bpplisasion no.
confirmed to comprise 5473 base pairs including a 719 base pair PCR
- frfiieiS @Aieh idodebiched286riminp utidre siddeliy énclobatigithic Ay
amino acid kappa chain signal sequence) of the 3.10.1 kappa light chain.
Thnao cifipregiteingctor comprised seven functional regions, as described
in Table 6. 117 WO 2005/017107 PCTIUS2004/018936 Table 6

EXpressi HEpLOr POSRAZN O ARRRIESIE BRten A MHRAE" 2

- 10881 A ription termination/polyadenylation signal from the

2 AR5 1860y e AR ARG IORINE I ARIOR 4RSI dRROLBeciric

at al. 3, Nuclelc Acids Res. 11:6873-82; Genbank Accession Number

X inydrofalate.r N :
SRR S50 A e St AR o

fg%%té,%@%ﬂrﬁf?@sm?eg'ﬂFEﬂH?&%f&Wi% be formulated with or without

Ination/polyadenylation signals (Gasser et al, 1982, Proc. Natl. Acad.

S?ﬁéé‘e%aar‘rié%%ﬁié\lhﬁﬁgg%%%e%ﬂp&ﬂd%%%?%&ﬂi 6888Jeorms

at, 1982, J. Biol. Chem. 257:5143-7; McGrogan at at, 1985, J. Biol.

Clgth 2604381 1y capsules. In certain embodiments, a capsule may be
designed to release the active portion of the formulation at the point in the
gastrointestinal tract when bioavailability is maximized and pre-systemic
degradation is minimized. In certain embodiments, at least one additional
agent can be included to facilitate absorption of a specific binding agent to
HGF and/or any additional therapeutic agents. In certain embodiments,
diluents, ﬂavo'rings, 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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2031 to pBR322 sequences containing the ampicillin resistance marker
wo03845703eng and the origin for replication of the plasmid in E. cB{i T{G£20b&ks936
Accession Number J01749 3949 to An SV40 early promoter, enhancer
and origin of replication 4292 (Takebe et at, 1988, Mo/. 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,
Rrothddimentad: eible sxcipisuss1dure, marsanonbvataibioNDaTbelluents,
J02029) 4574 to An intron from the SV40 168, 19S splice donor/acceptor
AF3thsigreaic{ORasaiberate, Betivrosabvortie s Biorrsarsrs laskfsari
Accession Number J02400) 4755 to The 3.10.1 kappa light chain cDNA_
bedleaen pleoxphpteidsbinding RereisBSIbRsEHEb BRiANCPRaEcia; or
[0241] The variable region of the heavy chains of the antibodies to HGF
flobritrditanagitéctuab areagossisiigandeasiatie feids atalkose
used for the light chains discussed above in Example 3A. Total RNA from

each of {hadgfl M rdAmARAKAS Beliet: R nDaHUEM fUTBRE wadd Sattient to

to generate cDNA molecules as described above in Example 3A. [0242]

THORS ERIRINA RO SRYIREINGFR; 3BIRNIRE dn S ARATRIA R B Ime BindmPagents
discussed for the light chains in Example 3A, except the 118 WO

200P{BF W0hRS WIRAAMREED 36 0 aviseriitRIrfpe RieAaGARSTRA
CAT GGA CTG AAG GAG TA -3' (SEQ ID NO: 53)) was designed to bind

e fAmpIeMeaiaIsatsRra Pt Neddy schairyaERbIsBEIMdTite,

forward primer was again the forward GeneRacerTM nested primer (5'

GEAMGRG F fofrhRsEAd aAéP oM druAittaQIPIRrdBd-delivery

[0243] Each of the ten amplified heavy chain variable region
means, such as liposome carriers, bio-erodible microparticles or porous
beads and depot injections, are aiso known to those skilled in the ant. See for

- example, PCT Applica'tion No. PCT/US93/00829 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

g9



sequences were separately ligated into separate pCR4-TOPO plasmids.

w{T bhexden7resulting plasmids, each containing one of the ten hea@r &itanm4/018936
variable region sequences, were then separately amplified in bacteria and
several clones of each were sequenced as described above for the light
chains in Example 3A. Those sequences were used to design PCR
prigegisrimathpliigiRgeachiroftbe he Byemm Vappbleiregtons RraciiMat!. Acad.
cloned plasmids as follows. [0244] The primer.sets for each of the ten

PCRs. wesa desigoed- 36hay( eSS prEP DEoeRRea & BsetfdbeighE P 143,949,
chains, discussed above in Example 3A. Each 5'-primer comprised a

portion cﬁﬁg}égientaryﬁéhﬁwggﬂgggg 2 s ig%g_r{g_iggs\%%tg%r in vivo

particula chain variable region sequence, an optimized Kozak

o AR P DA B b Feeyt SRERR A e ey
TS AR Lo Al SRR forain
e e e

I h I '
e e L g e

SR o e B e b e e
derived.f bwybri . : 5T .

o TERRE TS S TR R o b i oertaim
prirgfer[bsoec}:sm\%%g,ng%m&gp@é%%g&%ns 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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reactions with the corresponding cloned plasmids to amplify the ten heavy
wehaiswariable region sequences. The ten amplification produats frwsroo4/018936

those reactions were separately gel isolated and purified using a '

QUTAquick Gel Extraction kit and cut with the appropriate restriction

enzymes as described for the light chains in Example 3A. The resulting

restriction digested heavy chain variable region sequences were again

separzacingatssoidtea mvenponsidiusigarong Aok sl mudittsihambered

as described in Example 3A. [0247] Three of those ten purified restriction

digestétegeskAnenaitt\Gri iBld syiongssgaed deesYhbge sithraiaigeéeied

from hybridoma 3.10.1, 1.24.1, and 2.4.4, were then separately ligated

into mamg g eXPrepsiduas BhBESRRALN e Cii-fRAPIHIRR of a
heavy chain IgG1 expression vectors. The pDSRa20:higGCH expression

V%ﬁf%&ﬁé@@m&%%%é@ 8@91’}!%%1%05 Eﬁﬂﬁlﬁ%ﬂ%@% to HGF, with
p elgG

SRa20 except that it also contains th constant region sequence.

The; RRRRAZY NGRS SRIGHSIN YeStapissearsnized i Talisiclctable

7. Expression Vector pDSRa20:hIgGCH Plasmid Base Pair Number: 2 to

88} &y seEmtienieHBRatioHRoMRAsIYatiBa S gRAH R BiftiCodiigRitand
of the bovine pituitary glycoprotein hormone (a-FSH) (Goodwin, et al.,
19§§Jé>!ﬁ&é@.c Aridsikifsd 14 B384 @spRanktesssiRNdNpfRRate dosage
X00004) 882 -to -A mouse dihydrofolate reductase (DHFR) minigene

CORIAUING r 2RZA e NHIQIRBRUS I10HRRIR BB SUPREY, Wik BRI Aary

coding sequences, and the DHFR transcription

tergapatamMgoladanii e R Sms SRk A AL 982 imiRatiOiibAGRbh a
Sci. U. S. A. 79:6522-6; Nunberg et at, 1980, Cell 19:355-64; Setzer et

al.5 3 88%ichiRigh 126 HBH 3nfth Mickitagan Atiaksl 888, dddiminal
Chem. 260:2307-14

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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2031 to pBR322 sequences containing the ampicillin resistance marker
WAH28PHBHAHNd the origin for replication of the plasmid in E. coP{GEREMI018936

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) 429 9 to A translational

o0 Brae P AP &8 1P Qe s ST, et auecindiye. e
coron e anae 42 RS et S aphwo o
o R SRR AU A 3R RN LG Bt
et e
CrABr A I S E YL BE AN Bspetrdditpely made by
cdTEERETRAL IR e R AR A outnely
AQCCTOETEX SR ST BRI B E Giiiges may e
p D S SRR E RS e ace

CCAAATCTTG TGACAAAACT CACACATGCC CACCGTGCCC |
AGCACOEOH cTcchrordasatedizraiaaine 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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CTTCCTCITC CCCCCAAAAC CCAAGGACAC CCTCATGATC :
WFCBEBBATCC CTGAGGTCAC ATGCGTGGTG GTGGACATBAIS2004/018936
GCCACGAAGACCCTGAGGTC AAGTTCAACT GGTACGTGGA '
CGGCGTGGAG GTGCATAATG CCAAGACAAA GCCGCGGGAG
GAGCAGTACA ACAGCACGTA CCGTGTGGTC AGCGTCCTCA

CCGTC CCAGGACTGG CTGAATGGCA )
oG T OO GSHATE ThadRan T e desitalle to use
CCCCATCGAG ﬁAAACCATCTCCAAAGCCAA AGgE‘Gé%AGCCC

CERERACTACASE AT RN BRI EB BCETA TOEEBE BRSO HGF, with
A A A R D SRR morner
R S TR TR SRS oo vom o
RN P AT M AR EPER @ specif
OGS e TR IR ST ST
T U S, A MRt U hccueny ppplent
ES%'@%S*@??%%@%@? Ir)oir: Somarizedin Table 8. 122 WO
20051017107 PCT/US2004/018936 Table 8. Expression Vector :
pDSRa2(€E3@ICH:3.1dmcertain embodiments, a specific binding agent to HGF
and/or any additional therapeutic agents can be delivered by im.pllantin.g
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 detrimental

factors from the surrounding tissues,

EXAMPLES
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Plasmid Base Pair Number 2 to 881 A transcription
Weimimalioipolyadenylation signal from the a-subunit of the b&UIR&S2004/018936
pituitary glycoprotein hormone (a-FSH) (Goodwin, et at, 1983, Nucleic
Acids Res. 11:6873-82; Genbank Accession Number X00004) 882 to A
mouse dihydrofolate reductase (DHFR) minigene containing 2027 the
endogen use DHER promoter, the cDNA.coding sequences, and
tho DL e RLoription Ro AR EIG SO AT QAT et e
1982, Proc. Natl. Acad. Sci, U. S. A. 79:6523-6'7‘Nurhbe529 et at, 1980, Cell
193884484 J0d,'EPU[S POBE VR B BN IS8 7 U i4sFaliyedirBRSSS only
al., , 1985, J, Bigl. Chem. 260:2307-14) 2031 to pBR322 sequences
COHEIA 1L R G A Aol TR AP REA AR BRR  orgin for
replication of the plasmid in E. coli Genbank Accession Number J01749
3949 to An SV40 early promoter, enRaaogplert origin of replication 4292
(Takebe et at, 1988, Mot. Cell Biol. 8:466-72, Genbank Accession
Ny )A4%0 ional enhancer element from the
Hw&%&gﬁgé Qpﬂ%??{ |8]LEL£H51’})?1983, Proc. Natl. Acad. Sci. U. S.
A. 80:3618-22, Genbank Accession Number J02029) 4574 to An intron
from the K246 sstibastiesdicHE@bnyeEcaised in2ematfiasqOrigartAbgenix,
and Berg, 1983. Mot. Cell Biol. 3:280-9, Genbank Accession Number
JoPupnpakaAD YHich. ate1mhieg\soefRiniNgGLEBNTRUDESIPHEIX gnes.
and Sall 6178 sites [0249) Eac@ of the ten purified heavy chain variable

regiofe e 8kRiepR 65 wereoysrtdiaRyaeeHpEo & pIPsRAYE nYe@ithdias to

expression vector along with sequences encoding the 1gG2 constant
regisifiseaatbegies to HGF and are summarized in Table 1. Group 1a

consisted of mice of the XenoMouse® strain XMG2, which produces fully
human Ig(G2, 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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IgG2 expression vectors. Each of the ten resulting 1IgG2 expression
WO\%BBQ(g%{{g,esignated pDSRa20:hlgG2:hybirdoma #) comprisepcIggeenaas 8936
encoding the constant region of IgG2 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 123 WO 2005/017107 PCT/US2004/018936
region sEEB|casotaRvere: idtdifié dhinehef then¥ehbeniae fratatneMG1,
pCR4- TOFO clones. The pDSRa20:hlgG2 expression vector containing
thenhaayyoahain agatlentegl g ttianalebd teriveddugn? mylriwere ATiRgnized
(pPDSRa20:hlgG2:2.12.1) is summarized in Table 9. Table 9. Expression
VRRIOHRPSA29:eE 2 2 £ 25 PlasstidBassbBai. Number. 2 to 881 A

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

Corne D oS SRS ESLIL (SRR AR 983 e
ST ATREL IR RS s R e i e

sequences, and the DHFR transcription terminatio I lgtion :
SR (OB T 8351 PO R AT & (RSP of amtigen
Nunberg et at, 1980, Cell 19:355-64; Setzer et al,.1982, J. Bio). Chem.

28T BRI TGRSR eepoSiPaBi MERE IS ST Y
pPBR322 sequences containing the ampicillin resistance marker 3%&7
geiuvantiatendamior R (Sl ok R i leb Rl in B NGB R ough 7,
Accession Number J01749 3949 to An SV40 early promoter, enhagtlc'er
arhohigirous eepReatioectesonifT sl of & 1ooeisailige® dh BRediuvant alum

8:466-72, Genbank _ o
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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Accession Number J02400) 4299 to A translational enhancer element

whamtha #iLV-1 LTR domain 4565 (Seiki et al.,

1983, Proc. Nath/Bead4/018936

Sci. U. S. A. 80:3618-22, Genbank Accession Number J02029) 4574 to
An intron from the SV40 16S, 19S splice donor/acceptor 4730 signals
(Okayama and Berg, 1983. Mol. Cell Biol. 3:280-9, Genbank Accession
Number \1102400) 4755 to The 2.12.1 heavy chain IgG2 cDNA between the

¥he cDNA sequences for the kappa light

chain variable reglons (SEQ IDNOs.: 1,3,5,7,9, 11, 13, 15, 17, and

1

, the kappa light chaig,

EANSRt region

SEQUP 10 20), T

EhRAW 2

chg{pa\{ﬁrlable regions

A NED 200570171

ARFSFUS2004]0TE

RAUGIEQ

DN5vide % 6, 8, 10,

g, 14,16, 18, and |

@), and the 19G1 ang fG2

eﬂxﬁggﬁl n constant re

QiRRE (SEQ D NU<

HEPIFLE are sh

PMEE.TCE

T%Tﬁgéd%? ay!
equences were

I
%%Q% e p“

B'h
fr

ll

1% tide
RRIVRAR

Ul \U

TAThECH

Iouse in
© SEHERNESCGold

PO e

gl %Eﬁm

4&(

regi

PN %
stan
Lo Y "\

Oﬁ: @g[;)lse in

QJ7(JQ_"'OTI

Sy

and

(5

.V {UIC IC#I.UIID

nnnl

u are-Sto

INUS" LI

%'%%%y chal

l re. /I rnm:

n#ﬁgggféﬁtise n

r.‘“inn | | g T III 1 I urc uuo uuri
tr13@§88r“2£§d&¥t3?7he 'ﬁﬂr rﬂ& ’§fror15 LY Khav, j use in
||g,hLQha|n4;a_n_able_F‘g Hgl |\/nr| Was h}g?lr ﬁ d—Thei hﬁnn
theYehafifk Séﬂekﬁére |M@H)H§§t‘fb the%ﬁéﬁ%ﬁ&" H@J hy Jﬁdb%éncuse in
line.in Figures.1,2 3 an VPIR, tednecd Aoum Gel
sklieRess!(gureN | AridcbB)qEa_Ithe HEHIORIAHES Misplqy2e® mouse in
Higure 1A (kappa light ariey{aghle regian cﬁ\%’m Fﬂure 2A Alum Gel

Bleed (day 22)

7th boost {day 24)

5 ug/ mouse in
Alum Gel

5 pg/ mouse in
Alum Gel

5 pg/ mouse in
Alum Gel

8th boost {day 27)

5 ug/ mouse in

5 g/ mouse in

D-PBS

| 5 pg/ mouse in

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 piates were incubated for two hours

at room temperature. After incubation, the 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 antibedy was goat anti~humen lgGFc

antibody conjugated with horse radish peroxidase (Southern Biotech cat. #

9060-05). After incubation for 1 hour at room temperature, the plates were
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(heavy chain variable regions). Example 4 Transient Expression in 293T
wCalls/(0203] In ten separate co-transfections, 293T cells werepgOr/11S2004/018936

transfected with a pDSRa20 expression vector comprising a kappa light

chain sequence described in Example 3A (light chain vector) and a

pDSRa20 expression vector comprising a heavy chain sequence

described in Example 1.25 WO 20051017107 PCT/US2004/018936 3B

(heavhetaind/¢0th gl vethokd B depalapingostriutisie ¢litos X035 Cells# TMSK-

were co-transfected with both the light chain vector and the heavy chain

vertoouitinatelydieidddAtm thendidhes hgbridonsisaiFemBsed nsotution
Example 1. Specifically, for the co-transfection of the vector ultimately

depiveehirpap Lyhridgmed- 1040 he)heaysabat VERIOpRASHEINS @&lon an
. (pDSR(x20:hfgGCH:3.10.1) was used. For the co-transfections of the

vectosy Wiknaiebddedyerhiersrilm atbemnine hybridomas, the heavy
chain comprising 19G2 (pDSRaZO'hIgGZ'hybirdoma #) was used. The

E%”f‘é‘gfqéféfl T B b 0L I A T pERe k5 et el
R R H et éﬁW§5€ BEREE a%ﬁfé‘rﬁk Rapdtionwere

standard roller bottl s Ther ller hottles Wer f: 4x107 to
o167 1eiiEhe BPBedES T E"d%?a? BN Sarere
(FB H 30070.

rﬁ%H t it %(% ssentlal amflgo J? _cells were
(S?& |tFi\9i E15) ﬁ”dé% J¥ih erJ ycm?@%ma RN
U/ |II|n/s cin ad, 1X 01 ru ‘
fﬁ) gﬁlngg) StirleIg sbr%%ac Hgé%;’é l%oen ugﬁ%yft 491-
e? eavg ﬁpam é/éactor d li thccpagn yegior, ult mate 5%‘;celerlisfﬁi1
parti §4 hancPoma er FANSTS ed mEoLfﬁe ALS
iﬁao d % qugxﬂsorf?anged to the same media lacking serum. The
serum-ifee mediawas
[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 fines were then plated in 96-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



collected and replaced with fresh serum-free media two times, at 48 and
WOe Mg EIpost-transfection, yielding a total volume of 1.25L ofracilemszm4/018936
serum- free media. 126 WO 20051017707 PCT/US2004/018936 [0255] -
The ten separate co-transfections were repeated using serum-free
adapted 293T cells in suspension in the same media discussed above

lacking serum. hegge%\éy ZE in, yectors and Ii%ht chain vectors :
OB SIRTHEALAD P ACHlar e REH BTt A e SheABEay AR advanes a
in a culture volume of 500 mL,.. The transfected cells were incubated for 7

dajRat AL INHR G RRRA FREHR S elRRfioR Yeatfth o serrdisperoxidase.
Example 5 Antibody Expression and Cloning of CHO Cells [0256
cﬁfﬂ?ﬁ%&%@é&%ﬂ?ﬂﬂﬁeiwm%ﬁﬁﬁ&@ﬁ@&% W@é%fu&li@t@xpaﬂded
generate stable expression of recombinant antibodies to HGE. In ten

SR IRINER R RLEL AR TEHEN 118 Wi OGRS BN ithe
heavy chain vector and the light chain vector ultimately derived from one )

o VSRR AR S B AT ExarRE TSI OTL 8 Hanasrgggasonding
The co-iransfections were achieved using a standard calcium phosphate
iRBE GBI R4 RRTORAESEPOOCIRG 865 HRRBIRAR 1b, and
were separately grown in selection media containing high glucose DMEM

ladiRF IS ShE 8—3 RSB ESE BRUR AN Ele@at # 11965)

with 5% dialyzed fetal bovine serum. Such media lacking

hypoxanftipe2| Besdiherstiectsigtgso wibsef feelgienaressiagsheeveral
recombinant DHFR enzyme. Media from each of the grown transfectants

wéysdteenadiosing steridantifieid 34 pasdayintpatainotine wesaIeldfihmg

human antibodies. Example 5 Expression of Antibodies to HGF in CHOd'

Cloingttord] 2/ 2006/BbFde HHPET 1o/ SRANSHEBE3M 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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[0258] Six samples of each of the ten different stable CHOd' clones
w@esetipeddn Example 5, each different clone expressing one gfthg i84/018936
different antibodies to HGF, were separately grown in growth media. The
growth media was DMEM with high glucose (Gibco/t3RL, Carlsbad, CA
Cat # 11965), supplemented with 5% dialyzed FBS, non-essential amino
acids and L- glutamlne (Life Technologies, Carlsbad, CA). The cells were
AN & PAE {2 59] When the CHOd' clones reached the
Six- WeII stage of growth, 10 nM methotrexate was added to the.growth
media to amptify expressmn of thearpijt nggn@tméagaceus pecame

confluent, the t‘gﬁ{ﬁoﬁ'éﬂYea to o0 T gauf)@ Themethotrexate

concentrationyyas: ppc:u up from16 |tg1p8 20nivt; lU 50ivtto106ivt;

to 250 nm, tg \‘1 =vi-to—2-vh eac " Fo-H0-NM—Fh

cells were kep { %W g)néentratlon fa‘ﬁg%l Ithu o

until they had “".tl dapted lef-congent *"‘. i

methotrgxatb 1%'@ ’MA e Uty.ﬁ d @mfbﬁgr%méj.%

each of the ¢ o?/é ‘\%g}s(g\ Ea%%ie c?%fach i) o1nc ntration to
Th A

ntihadvita

determine the Flevel-of-each|antibed e-mediawas
assayed by ¢ élr?ﬂg;Z&OELQgW%ﬁ?ﬂlme rekg ?ﬁ?‘% 0 U *f“'
sandwich assavs-to-semi £ '°ntltatl‘v’°"’ nﬁgﬂéﬁ LU il 2

to HGF to hu &%fnd plates 1 EQ@"‘K'&QF?R S §I & 12Vl 9972
clones with thé IY@I%S@ f‘&%ﬁ&‘? expres | Sma, &Rt e%ted to grow

in serum tred YOEREBAhedium as follows. Clones were trypsinized

from the cultur@l?@@?& f?énﬂﬂ(j&’(? d 128 WO 2005/017107
PCT/US2004/888885 " nended in-50 rr*g af sorm free-production

medium at 4).1.05.ceus#mLm-a 250ml-sohd v% =&

incubated in 2N room at37C and $ABEGH %l‘gl%@.i%%?&sww__——.
Esgryaéz (IJIna /d Q‘F‘f‘e%%lﬁé“féggpun dovﬁ b Gitlitelfe4i Yo8 ceIIs/mI

with fresh sel

|l| I_’ aldnln

&fg}mnpn "JRH 200mM Catf 50202

medium was
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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times for each of the cultures to complete this adaptation phase. Example

wd AwtibodyPurification from Recombinant Cell Conditioned Medig/1{9x6h1)o13936
Media was collected from the hybridomas described in Example 1, from =
the transient expression 293 T cells described in Example 4, from the
stable transfectants described in Example 5, and from the methotrexate
amplified clones described in Example 6. Media from each of those
SQHIEESANAS Separately concentrated about 10-fold using a YM30 spiral
wound cartridge (Milipore, Bedford, MA Cat #S1 OY30) following
instructidioe JaSEashbyythédomaalfactyreri IHe t@dcentraxdon, of astiotly 5.1,
present in each concentrated media sample was estimated by High
Parioonaneel Badd  Glrecnedabraphy e Gjol02 G3[TABtImshedm@aDemi of
purified from the concentrated media samples by affinity resin purification
uditBteicorabindst P btdile R KephadisedryorgrisinevshamiiRidogtadamas
NJ, Cat # 17-1279-03). The rProA was first washed four times with
phosphatesblyftenstisaline (RB8TY Tiktiskanththease inmsticarsity lotegra flasks
washed rProA in PBS was made by mixing an equal volume of rProA and
PRIStddrat Brredcsivay, Wils gadEtl 103 obatd3Ce00%)ed media 129 WO
2005/017107 PCT/US2004/018936 sample at an amount of '
approxiniateds Lo frifergra Saskyifon eatiitbitigrefflaskitvalyisndividebtiaa
sample, but not less than 50 pl of rProA slurry for any media sample. The
resudtingrarezliatsltvy shaplesrayaasmellvitechbeeandhd latgkColvitmber. A
shaking. The media/slurry samples were then centrifuged to pellet the
rPvoRurTeebApctatd i flattioms criatirgoinboun grbdamsinecs 1x10° cells
discarded. The rProA pellets were separately resuspended in 0.5 ml PBS
egobr. MhéroessmindbthePsoresahypiddoneaditesnweangitroed oo Asensmall
Spin-X tubes (CoStar, Corning NY, Cat #8162) and spun to remove the
PRBarmherrbicAvariotepia-askscin Wisghe mgdishteg Tilele Rithr0.5 ml

PBS per wash.
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 coliected media from the seven small chambers were separately
retained. After a second week of growth, the media from the small chambers
was again coi!ected.. The collected media from week 1 from each hybridoma
jine was combined witﬁ the collected media from week 2 from the same

hybridoma line. The resulting seven collected media samples from the seven
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[0264] Antibody fractions were eluted from the rProA in the Spin- X tubes
wdyagadirgok.5 volumes of 0.1 M glycine, pH 2.7, and |ncubat|r1g;fnluggm4mgg36

minutes at room temperature. The Spin-X tubes were then centrifuged
and the eluates from each Spin-X tube were 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 1/251h volume of 1.0
Miisidsine. inasaareasnpie inasmhevefiele drist dedhis (1SmBpitexaube
to remove particulates. [0265] The protein concentration of the final
prapafationsandshdaesmimeisp Bratantsave s filgnechith28ugl as the
standard. To assess purity, samples of each of the final preparations
wépagpdrSipl s parate lanes of an SDS-PAGE gel, stained with
coomassie and was inspected visually. 130 WO 2005/017107

- PCTIUS20821) 18086 'mhaitiprecslighar &lidrizaidrlotBit dind.dfwere
Antibodies to HGF A. Affinity Measurements [0266] Using a
Elpeioactidpauqeiatoe, dritaskeseatiral oNIS g dinaly sWesitbef

. the antibodies to HGF described in Example 6 (those ultimately derived
frémihignaemesaghey suticient gell density; theysveradernsizrreriiad 175
performed according to the manufacturer's instructions. The running
butesker tHkswiaralybes WispREdemMES. 0eavkhaebeudiigfantaall @nsdyan the
Inc. Piscataway, NJ). Recombinant Protein G (Pierce, Rockford, IL) was
imiiotilieskeo ﬁleyswar@m@wéma%éﬂébmﬁmmémk?fr@d then to 500 ml.
Piscataway, NJ) via primary amine groups using the Amine Coupling Kit
(BepiorerHaskssead i NojLaseibiamidlasse Whenrdegurells reached
instructions. [0267] In six separate samples, about 200 resonance units

(Renffisienicreliipesiiy insodlesninprs Hasks Shsaruely Hagsieded to 3L

immobilized Protein G following the manufacturer's instructions. Samples
copmgvigrispinner 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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various concentrations (0 - 100 nM) of human HGF were injected over the
WoHBUHG BiBody surface at a flow rate of 50 pl/min for 3 minuteRC RSB0 18936
binding kinetic parameters including ka (association rate constant), kd
(dissociation rate constant), and KO (dissociation equilibrium constant)
were determlned using the BIA evaluation 3.1 computer program
1ation equilibrium constants

3. 10
—péata are presented in

6A—13HVVO-2005/017107-PC
He-oA1oT VYV OZ0Uoror1xof T’IUSZOO4/A7QGQR 0268)-Fre-Ko

ﬁué‘éj'(gpé‘gch of four antibodies to HGF (those ultim EN/*B%F}Ced ﬁ’gﬂﬂneé
hewettimpdendity, (1088 ckiBnd) and 2.12.1) were| alsoondgasured ugiag
amMemuipGivedruihd 20ah@r sl hat method was performed witha X
BiAeer &390y <Biaao(Gibw JAiscabasayoNs) usirig PBSsyvith 0.00558/,
20yauepaen ((BIAcong dopd2isuayay, NJ) as rungngiisier. [Themaer/L
ampjepdiRshHabwies- sgpprately immobilized to fesearph, gradé CMby,

3 Q{T‘@Q\AC[‘JFQ{B@%%UE-?'?P?&&WW, NJ) via primary agsine grpups{e;,
mied.edpingREgBEacore, Tnc. Piscataway, RiJ)following {ia
BAKEONE olJ PHR M BAParate assays, ggg Of the Topihy

d (Trors AL ™M 10 51/
B} g@%ﬁ@wﬁﬁﬁ%dncwated WIith €ach of two cmffrent s@NCENyatory

himan i E i DPC NE0L D D20 an 0.1
v artfa- T or - 1Tiarrarr 1 roT mr |2 X} VVILI1 U U970 T LU 1 V. L

mg/mL erature foratl ours, Each

sammeﬁ@é?ﬁﬁn%?a g ovsrf%%%ce b1 5 &b SOLER
ich th ame ant bod J—| been immaobilized. The bindin

Si %Vb%?f rYe\Hwasepg?opo |’é’h§ﬁto?e }ggfﬂaﬁ?. sao%%%ﬁﬁ'ﬁgeus'gn'

d|§§00|at|on e |I|brum cp st? ‘{(ﬁ a%%ropéal a tfraoa | re%":r and
regressm yS|so he comp |on curvesu Ing a’dual- curve one-site

hompgeneou el Kln A softwar idyne, Instr
g 503@% I S R i AT I e
prssegttj%glvqyﬁgas determmed by measuring the e amount of protein present in

I“I

4%

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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B. Specificity of Binding of Antibodies to HGF 132 WO 2005/017107
WPHRIE3H04 /0 1 8936 [0270] Human HGF was either expreB§&dUr004/018936
CHO cells or purchased from R&D Systems (R & D Systems, Minneapolis

MN, Cat If 294-HG-005). Recombinant mouse HGF was prepared using
Molecular cloning and characterization of

the sequence in Liu et al.,

ither-bv--expression-in-insect ge!!s 1 |nr1 a-bacu n\llr'IIQ vVector.,.or h\l -
exﬁfé‘é‘gxﬁﬂqﬁ 203T cells. InWHRBEEYd: AP IRRSISe] KREIE RS pRRIBAGSY | Spinners
epaagisgfataatinityeBromatmgraphy. [@RF1) BEachpofghe pregaigions of g 4
ugedie/alyl mouse HGF was shown to be biologically active. Human HGF
indys et dasendenegndent human Met phgsphorylatign in iumag PC3 X
cellg(AFORaylanassas, VA # CAL 1435) and injmouse 4T1 cells (ATGC
Mangassrsw Yt iseRin253[L). Moyse HGFgngducdd Msi,phosphafgjation in 5o
MeGsBcbIdatliBdBg-not Human PC3|cells. [0272) Human HGF and
m HGF were run on geparate lapes of SDS PAGE gels. Human HGF
and grousaint-fmereaendhs gpRalAET2 im sV 02neANe. S ehainBIL | 4mmol/l
nodape2sofyels were fun under non-reducing conditiong and other
SEPAALE BRIMIERIR: Iaponder reglucing canditions usipgy 1% 1%
bet@gyercaploethanol. The human HGF and moblise HGF inj the SDS
AEaoelgmgrestsansterred toyggroceliuigsg membrargs. ThoSge, 1%,
meyparanggmiere separately incubated with one jof the ten gntibodies tg
He (figaerbed in Example 64EACh of theggn antibqyjgs 0|AGas g/l
SEPRIRI¥ oHrubated With Nt giIulose or NeSEAM g S BRIy 4g/L
hURRA $irTcand mouse HGE ANier Teusiey and wilyAttrocetijgge SmilL.
nﬁﬁm‘@? o ) talrqu nu an "__;LJI- d Mguse 1GF45r|deI 79
noe—lgﬁg%: &grgggﬂ'itions The Lﬂ)s N 40]1‘ 1617167 Z 8
PQ&QS}§2001/015936 membranes were then inqubated with a goat .
ant-numan fgGantibody tinked -

[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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to HRP (Pierce, Rockford, IL, Cat. 1131412). Signal from that goat

WaiB(Mvah’ 1IgG antibody linked to HRP was detected by

electrochemiluminescence (ECU"; Amersham Pharmacia Biotech,
Piscataway, NJ, Cat. # RPN2106) following the manufacturer's

instructions. [0273] Figure 7 shows pictures of gels testing each of the ten
antibodies tg HGI? described in Example 6. The panels on the left show

PCT/US2004/018936

i

GF (lane 1), 10 ng
af bemaainElGF (lane 2) SPOTeG oPmoigre| HBRpand E0intesf |nitnisesH GFSpinner
(lane 4) under nan-reducink conditiofs_The panels on the right sfow gels 6
teSinegeadensifibody pgdRt 100 nydf hum&AHGF (18 5)] 104§ of |  0-4
h ] / e 6)1 100 Ag ofimouse H‘_—,F (Ignn ‘7\ and-10 ng of-mouse
H L‘“}E&ér{% QA relduci g conditi fthe antibodies tdHGH X
e edtid-to-human—HG unfler-npon-redu gC aditigns-tanes:-and Py
2 ra OW t%w{eegg%rgomes {0 HGF tésted :)ou?u)f S|gT1|ficaﬁtIy {o mouse 5%
I—(é nder non-reducipg conditjons (lanes 3 and 4}, or to hutnan HGF
g@%ﬁﬂ%twﬁgmou S€ FH&sF {Jarieg 7 and 8)4under regucing conditions. 4
pitepeolappiny usinghbigion Rietains (QdddiA mamanalianmmol/. | mmoliL

aEprgs\g@mmemﬁ comprisirg a dDNAsequents encodiyg chjckervavidin 1%

OCend®d the multiplg cloning Site of vecior pCEP4 _(Invitrogen,
GaviSbad,/BI cestll V044-50%was cotétrudgted 1sing|stahtfard | moléeulag 1%
te dB5GRESRFigure 9A)L That vedtor included the chicken avidity signal
sefaptane (Figure 98) th ehdle deci@flon of Qmwf%eqien}gﬂex; 81 g/l
V M@h’@mm7 PCT |1<2@{1m/11g&géh flisid¥brotbind 9y nies 48A- 4gfL
v ted i ot lontodimlila darfBilk, | 2miL

r%E?dMQ{Mm ‘HWHQ oll IH‘inv f fl‘@é fusion otein 9V$‘£?SSSE n 65
ve Ft;)"F’rf@‘Fﬁgmmg fussion cons} ruct:Z each eridodefl an' hvid|n prblein t 1
the=s m....:nus of-a-tart ct pi’Gteir LULI\JJ UDIIIU thisteeh Hllun fuston
protelns avidin fused to the Iow tar et prot
prepared: ggﬁ%ﬁg‘%‘ﬁﬁ%‘gﬁ ﬁ@ﬁm{c\fg% {qu ag indicatedin 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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which is a naturally occurring splice variant of human HGF (Rubin, J. et a/.
wBMNASHSi#15-419 (1991)); full-length mouse HGF; chimera #lpeqiiRbwing 15936

an N-terminal portion of human HGF (amino acids 32-505) 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 (amino acids 506-728); and

chimerrtédstompdispigra(3 NGIEONDEI ATIANGIESUDTED BGN (NN NETId3")

32-582) and a C-terminal portion of mouse HGF (amino acids 583-728).

[02% 6]\ I ScheDnatl),reprasentaioeoithb Augiotepuddsins is shown in

Figure 10. The N-terminal domain of HGF contains four kringle domains,

represen@%g% boxes "'E‘RS"Fé’n@q'M r%%‘f?%gi%mv!{%% qRQnag]n%) I [ﬁlzgr!i: iByseparate

shares h gy with seriné proteases: omain is represented

e e e e SRR e chain
I SO Brtel A B LEPEen eSS EATTeFSla e forward

ely’transfécting cells with one of the in lon protein

o S SHBOHploRaR (IRPEEL AT 4 RS 0 Ta
e RS TR P AR can
ol e ol e o o K SR PR Rl g e

2.12.1) were separately incubated,with fusion proteins comprising each of
thé %ﬁgﬁlvveﬁéa Pféé%t%?geei%%?ﬁlﬁ%% %’L‘?man HGF, d5 HGF, and mouse

HGF. After incubation, the fusion proteins in each sample were
separatelj0&3thred usingdbistiritedtasnpuaiie ddpiuratéght elbain sequences
Libertyville, IL, Cat # TP-60-5). The resulting bead-protein complexes.
wenaddbelregdpasaidiydigareriaelsaparmiandiRantiObty plaswids dinvitrogen).

Burlingame, CA, Cat. # SP-2040). The presence of antibodies to HGF
wakhietemteridting 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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adding phycoerythrin (PE) labeled goat anti-human F(ab')2 antibody
w@outhetniBiotech Associates, Inc, Birmingham, AL, Cat # 204BcQ9)$2004/018936

[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 e C [ Bigscience

FA@@@an%BD%%?n%%ﬁLe%(%g Eﬁ?IDMAB %@mﬁr?ﬁé‘ fEC coC ace

antibodies to HGF tested are presented4n Figufg £,;{0280] In separate

samples, two of the ten antibodies to HGF described in Example 6 (those

ultimatelydeFivéaTrard HybislothES 211251 )and 2.4.4) were separately

incubated with fusion proteins comprising each of the following target

protin S rinedor kacnHieRPERE Comandedaupe tiGiFeotaidkntary to the

2005/017107 PCT/US2004/018936 chimera #1, chimera #2, and chimera

#3CTHBY tempisyswetheuttectence of ke arialykis lespgestigibechaove.

[0281] The results of those binding experiments are summarized in

FigiRaUam&eidnakidigot tbethersdhaticaticadiagrand N estteictodbody Fa2.1,

nor 2.4.4 bound to the chimera #1. Both antibody 2.12.1 and antibody

2. £xapyladte aamsace ol thin Stpiues boemhintthehieaetio3n b diasmid

2.12.1 did not bind to chimera #3. D. Further Epitope Mapping using

FudiompigdiestesijozbipmohyondrmaldidOntatrmation about the

epitope(s) of HGF to which antibodies 2.4.4 and 2.12.1 bind, further

human/mouse chimeras were constructed and assayed as described

above in Example 8C (Figure 1 OB). The primers used to generate the

asaré gﬁ Wﬁxﬁq%%fe HE: ThbRe £OIF6RUEISEIEETUSRA to
Generate Human/Mg‘l:)sé g HGF Chimeras and Point Mutants, Insertions
and Deletions SEQ reak points or

37 (SEQ ID NO: 52)

[0239] Separate primer sets were used in separate 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, Qiegen, 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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NO. Oligo # Sequence n Construct mutation ATG CGT CTC CCT TGA
WORHIPWBZ01-76 TGC TGG CTG CAT TTC 33 pt. mutant hHHBERGST@4/018936

125 3201-75 ATG CGT CTC TCA AGG GAA 33 pt, mutant hLHGFR647Q

GGT GAC TCT GAA TGA 126 3201-72 ATG CGT CTC TAA CTA GGT

AAA TCA ATC GTA CTA ACA 36 pt, mutant hHHGFt'601 S 127 3201-71

ATG CGT CTC TAG TTA TGG ATG CAC AAT TCC TGA AA 35 Pt, o

maeRRIMRb R0 gated ang Ryl e dimrecHé Qi PaFat Extrastian kit

mutant h(HGFD592N GGA CAG CAG GCC TG 129 3201-69 ATG CGT

cteatalran’te- FEE0%7 piagRna@iensiEnEdIN TTA GTA CGA TTG ATT

TAC 137 WO 2005/017107 PCT/US2004/018936 C 130 3201-68 ATG

CGT CTQo245} TTT CThodé pinmpuidid eirichen Bigeted kappa Tight chain
TCC GT 131 3201-67 ATG CGT CTC AAA CGC AAA 34 pt. mutant

hHGaREaEGidRACHRdTced (éké Then EdchI2BaRiidlp Hgte@mtodhammalian
CTT TCG TGG 34 pt. mutant h(HGFG555E ACA TCATGA ATT CCA A

138xpP0ds i AEG G DS RN IOASES B 18 drutdantdi&eifahrhBiappa
~ AGA TGA GAA ATG CAA A GAG CAG CTG CTA GCA AGC restriction

h"i@%t Rl 32B1c84idr] Gebtbrs 2 Aika HRMRIRG 1 MRl 1A GiGird] FytSridomas.
AGA GAC TTG mHGF DK 135 3167-41 AAA GAC TAT GAAOCT TG 35

defaiioncAalelion AR A XA ESsR Tdelsr ﬁ@&l%%ﬁé%ﬁ%@%!ﬁéi%bd.
MHGF DK TGG AAA ACA TTG TCT T deletion ATG CGT CTC AA

AhE AEIZORI I8 SsIAR (dddr IdarMiififef the RdpeAigi{-chath coding

insertion
region ultimately derived from hybridoma 3.10.1 (pDSRa20:3.10.1) 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.
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TG insertion ATG CGTCTC TTT GTT TCG hHGF DK 138 3167-43 AGA
WA\ GBAACA CTG TCG 36 Insertion insertion 139 3167-37 TG €Gil/018936

CTC AAG CTT

GCC 29 chimera 9 hHGF aa586-3' AGG CCT GCT GT

140 3167-40 ATG CGT CTC AAG CTT CAG 33 chimera 9 mHGF
5'-aa585 TAA AAC CAA GTC TGA 141 3167-38 ATG CGT CTC AAG
CTT GCT 30 chimera 8 mHGF aa586-3' CGA CCT GCA ATC 142
3167-39 ATG detie s Expessionder ity siSBe2d R-0F kapisss
TARaAMT BRSEATC TGA 143 3167-37 ATG CGT CTC AAG CTT GCC 29
chiidrdVEmBgF aa586-3' AGG CCT GCT . GT 144 3167-40 ATG CGT

CIEWwAGICTT
TGA 145 3167-
586-3' CGA

CAG 33 etipiérn 7GR asisdpapainn GigndTlom the
R8-ATIRLGIGT GRCHAaNGQITTIGOT I opimtaia Bonmehie (o-FSH)
CGhGRANATEL 146,318390 AMG/aGGTATIE ABSSCTITL:6873-82;

AT 33 chimerd Gah@RbAzas85ioNANAAESTCMGOAEE TGA 147 3167-35

res2GT CRG
TAOPGA GAT

150 3080-16

TAGIGAT GBydBd chitaerd 2GR BEEFTT) 3himige e Twontaining
148 3£63RBATG CBILST OANFE QrandTea,3thehioidA2 coding

HGF 5'-aa506 JeMBSFEEG TG TT@hGAA T 149 3144-BHARG CGTir@mexription
NG GAT GGA |34 rchinsticnipeivaiendstiessigads THaSEr aici, AAB2, Proc.

\NNBHCATaOTEATIC STA TA91682 2 hinfduatiehgieral., 1980, Cell

laa506 TTG TIQ:GEHHT S alzEs1 080,0398EC EHIATC KT CAT:5143-7;
CA 32 chimerad BltEQFamg02/3'1 885G I Gioh EOeRGAGRRIBP- 8414-28

>OU>A3I QPO

[G036T CTG

NTRIRG2ST SEQue3RehinmriabingHbe sryscls 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 168, 19S 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 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 ¢

[0242]

DNA molecules as described above in Example 3A.

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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138 WO 2005/017107 PCTIUS2004/018936 GTT GTT TCC ATA GG 153
W8O8 ATG CGT CTC ATG CAT GAC 31 chimera 5 hHGF a&21/8:3604/018936

CTG CAATGG GGA G 154 3144-27 ATG CGT CTC ATG CAT TCA 33

chimera 5 mHGF 5-aa212 ACT TCT GAA CAC TGA 155 3079-77 ATG

CGT CTC ATG CAT CAT 31 chimera 4 hHGF aal29-3' TGG TAA AGG

ACG CATG CGT CTC ATG CAG TTT 156 3079-78 CTA ATATAG TCT

TTEVefseIYieHimtra 2 F6AG HatBAT G A8 AMECHA TS 8 (SEQID

CTG restriction hHGF c- 157 3079-83 TGG TAC CTT ATA TG 32 site

teifitiad ) Bian e 0910 BiHA rdheseraRienenie s Raasencef the heavy

restriction hHHGF n AAA GAA GAA ATA CAA TTC site terminal + Notl
cehpisvpiabieTReiRAC e EOrwakbRIMATHIGE agaitheioovrtsos
TAT GTC AAA ATT AC 32 site terminal + BamH|l ATG ATG GCG GCC

cEGropiinced s0ested pkneARA ACA BERA Rak 4 e GRAICn IR GAG TA

site terminal + Notl ACA CTT C [0283] Figure 10B shows schematic
drainge=é the Wid8)and human HGF chimeric molecules created for
the study, with the binding behavior of antibodies 2.12.1 and 2.4.4 to

each chimgsadpdicatedqp{es ﬁi@@&%@h@iﬂ@@h&&%ﬁ&ﬂym@m ion

#1-3 in this study were identical to chimeras #1-3 described in Example

8Csanddrigueevlip. hEmmeias f#dafed into separate pCR4-TOPO plasmids. The
ten resulting plasmids, each containing one of the ten heavy chain variable
region sequences, were then separately amplified in bacteria and severéi
clones of each were sequenced as described above for the light chains in |
Example 3A. Those sequences were 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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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
wo 2065151g #8 utilized amino acids 507-585 of human HGF in g@,0tli8hyisei se36
mouse HGF molecule. Chimera #9 was constructed from amino acids
1-585 of mouse HGF and amino acids 586-731 of human HGF. 139 WO
20051017107 PCT/US2004/018936 [0284] Binding of antibodies 2.4.4
~and 2.12.1 to the chimeric proteins was assayed as described in Example
8C. After incubation of either antibody 2.4.4 or antibody 2.12.1 with one of -
the fusion proteins, the fusion proteins in each sample were separatel
captuieéd4iding biotinteodidd iprlder (SpHe it 1o PGS Gompriseda
# TP-60-5). The resulting bead-protein complexes were labeled by adding
paitia | sbeleteartniagit dheberip pretiermings Bh dhiyapisanAUE sequence
SP-2040). The presence of antibodies to HGF was determined by adding
ofpinecpenyiekia  PEY abdliedgeaiaie- e SEQU X antivdudisbatrmmination
Biotech Associates, Inc, Birmingham, AL, Cat # 2043-09). Those samples
cavtsrie teth SubfGEETosERI0festenaEAlgilagse Gersertdrieadipyimer used
analysis. Bead complexes labeled by FITC (which indicated the presence
fosfeaviglifyagdls Pﬁaewmbﬁima@é@é&/qh@gj%séﬁﬁéaiﬁ!arﬁm&dﬁpr@ F)
were detected on a Becton Dickinson Bioscience FACScan (BD, Franklin
hybiidema 8. Msbmasiases, 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 ghe measgremeaoidinding witheeonstractateatauriepr cc -3+
expressed at very high levels. [028&:B% shown in Figure 10B, both
antibodi 2.1 bound chimera #8 (Figure 10B), which
contaligiggrﬁ’lﬁ([)j‘r fc%jsgg 7-585 of human HGF. Those results suggested
that that region contains residues involved directly or indirectly in binding
of antjpedgP.4.4 arflcpd 2 letprittdr.sets were used in separale PCR

reaclions with the corresponding cloned plasmids 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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Chimeras that contained the mouse sequence in this same 507-585 .
wegigfio{ehimeras 7 and 9) did not bind antibodies 2.12.1 or 2 ¥cA/US2004/018936
Chimera 3 did not 140 WO 2005/017107 PCT/US2004/018936 bind to
antibody 2.12.1 but did bind to antibody 2.4.4, despite the presence of
amino acids 507-585 of human HGF. [0286] To obtain further information
about amino acids 507-585 of human
HEP&WRIYSKRPRNKHI G SkRs WA IDEH oeriigp region sequence.
DLKDYEAWLGIHDVHGRGDEKCKQVLNVSQLVYGPEGSDLVLM
(SEQIPDERI2CN FEE FriexpeE6DN vettanissGRvankdniin Fpelfic

point mutations changing the human residue to the mouse residue within
the region of ami 7- 585 wer ated |n

primers set forth %P'iaa% €1 xpm:’rﬁsa'r? ? d%@%@ﬁ%ems )
containing five single, non-conservative amino acid changes from the
humasrhigBagguence to the mouse HGF sequence (Genbank Accession
NoANMARRABET and NM_010427, respectively) were constructed. Two
additional constructs were also created, one containing a_two amino acid

infertiorsato theihwmaoriGinsequénatioraipd iz ethyéaticorsginaidratwihe
arnino acid deletiogubsorittbetmobseiseqirncaylgiguop LRD)h[EA8He (o-FSH)
These constru¢tgaueivinpee ssed $86, Jubidaied diddmeind BidySiS2s
described in Exaaples-kCAandssihrAltembeubd@inne] either antibody

2 A deorantibodn ZribiidendinyairefofdteeralietecentOteiR) thinigantateshtaining
proteipy in eachipansptivyene sepasatlyIdPRImbusit, haticDddatedding
beads (Spherotegiyliencédheiipvitie, DHERUtAAEHPHON The resulting
bdad-protein coreptaxesiwe e ipbetrt/layiaddios FETG taseledtallitdsainProc.
antibody (Vectomah Budingaing, GAACZS:653P-20MO)bENg pteden&@B0f Cell
arftibodies to HG:wp5-8atetrtinaddaAdtdsp phly BieryEhvim (DSB8 ;
gdat anti-humanic(akiaantiadyt ER6y thefioBiGleem AAB0E A5, 1M,

Bifpinghas, AlxBRB22XH3:68)cEhasaaiampldveeneitilin sedistetectonarker
Fluoreszence 14eiéR005£047di0ARCIHIGRROMM 1ROBBIsMId 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)

4755 to The pi/hCh1 heavy chain cDNA between the Xbal and Salfl 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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Activated Cell Sorter (FAGS) analysis. Bead complexes labeled by FITC

wnbishyindicated the presence of avidin) and/or PE (which indieatetdben4/018936

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 SeBEIMAL ACIHA ALSE)T&dAMURAENS AMdasueABal of

- 318 (2000
2.1 142 WO
M Tris buffe
h trypsin (19

was subjected t

tryj

psin digest of

SICLASAMATWEET A B4 A94el BINBATAJIGIBGRISACCGTGLCCC
UAGBAICA DAL GGTIRGHEIE GEAARE BACAGBTo acids

r GISIOAEA HinGi A RBUehAAE O ARG GACAC MG CATGATC
172G Gelralie GVEeA GGIREAI ATaCBEE GG

Tod RGIACKH TR AT ASCRSGHE G EaEAE 0D 2.12.1
nbABEHe AUTh G0 ET 3 @A ad thteGdCof the

NG BCIGATA0N &G GARBAGA AleSErTD THattihen
FEAGCAQCDH A MpRGGHRAHT AoCierQn b dE The

> AGEC G0 BERISOEHAT (B TiuAcOdBIG &ot(ditee, did not

6 EGRA TG b (0GRETBGERATS G GALGiIlope TCCAACAAAG

tidke s 8 AetdalsC AleNbmadGdAitentify EREAGE
By GREEGEL 2.CA T oo GEami T Skalks; Mlphd A pitopes
fEBedids gaine: MBLC G TIRAGGICWIETIGRiTEeAA
MEHBCASHSTATL G4 Baeerploh TErzaldn TGGA
CHIGABAARSS5:

.Gl AMBFCBAGHECOT T WaSiaE T ab ARl dy
POCHOIG ST TIUCT I SAHADIEI /T MBGAAGRDOOUL of . .
r 53 eGAC BeGHA & far IBGRINGED stion

riEd bleat 84 Ter Chéurl GAd Gl 88 material
h FésferEe DhisRGHAACGA pEDEide Clak: GAGimilar
IQ%TWJI@%E%M fibody |

a

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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2.12.1 , was carried out in parallel. The HPLC column (Vydac C18, 2.1 x
wdMosrmmvydac Inc., Hesperia CA) was run in 0.1% trifluoro aseticeseid4/018936

(TFA) with an elution gradient of 2-35% acetonitrile in 0.1 % TFA. The UV

trace of the eluting peptides was recorded by an HP 1090 HPLC device

(Hewlett Packard, Palo Alto). The two HPLC maps were compared to

investigate peptides that were protected by bound to antibody 2.12.1

(Figure 11A). [0250bBubsdtuiassirmnyiaaieefltsRmdOahtof&ss3. 10.1

spectrometry was performed to identify the specific protected peptides.

N-Basinal fagtde sequencing was performed by Edman degradation on

an AgiI-Provikerprotein _sequencer (Applied Biosystems, Foster City, CA).

TH
cd
SH
VA

ectrometry of

6 ambtdiacidg
upled HPLC g

yager mass S

A leanhe iy tmiers idetiviied byp dea yiatoticignakl mttbe
avisetamdt cbthparisondepdnitacy atjd spaotiandso iase (o-FSH)
t1i€ podteited! fibght@isMaiaieAoidcBen 4 PEBTEE2e
pEetmbmstekctgplmd BinshsteXi)F4ningham, MA).

M
th
M
St
su
sp
2(

andards (oxidi

agbeagsisted |
ea0alix, 4-hyg
blecular weigh

bunit of huma
ans amino acidsH8557a8; Setz&messRrvdediny. Biod2L0dor. 238 3We3-7;
05/017107 P(

aAandaserpifgalridolzédioadddrdsel jINdE peranigedessivtaining
Inbyesangeimmasnicoase PHERB Aronsitepit@cNA coding
tsaverendets ranidet do P idRfbtaisTrigttne to known

7 betinisiaiio bital ghden gladiocysighatsT(& e h@2eUAITHEER, Froc.
NMHEFAprohsSaiiblo S.citl 7326592 - Gl uthee (g stilainit980, Cell

CMOG200403/8936 RS anSHE R henmtiteR. 2307 11 4)

bil
A)
at

@ing taduma
. P4k T38.6
or near the bd

NGB ateqtezhtes pealaniig3tendmBigibin(Fegistande marker
geneeddwepepgidder betiicadivnsyfdheipdptoriddudnces/i
diGeinioaoktie <8 ssibamiuoh bendd E7KEF (see Figure 10D,

se
N(
11

pesgadegin

C). Based on

D4282)) and H

nikg 8viihe dalfty, proediap detéx NV G RTRIIN{ $&pidation
dliakebECyt ZB3WES,ddiN.cOdofiothB:466uhan(E ¢hioamk
ez spectinetrer tHaPdB6rved masses of the two

pe
re

piges to peald
sgeE@ively. Bas

T3 ahwietomédasinat-t bERisd fnod §3261Dalehs, TR domain
s¢Baiki thbgho IS8R Wypsi\edadage.sfies U. S. A. 80:3618-22,
Genbank Accession Number J02029)

457410 -
4730

An intron from the SV40 168, 19S5 splice donor/acceptor
signals (Okayama and Berg, 1983. Mol. Cell Biol. 3:280-9,
Genbank Accession Number J02400)

4755 to

6178

The 3.10.1 heavy chain IgG1 cDNA between the Xbal and Sal
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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present in the sequence of HGF (see, for example, the bold underlined
Wargihirtel Tfélidue at amino acid 559 of human HGF in Figure 1 ©&0JyUS2004/018936
arginine residue number 559 is predicted to define, the C-terminus of the
protected peptides. [0292] Another complementary experiment was also
designed to investigate antibody-binding peptides The mixture of HGF

and antibody 2.12.1 describe bo et W|th sm
Tl ee i S e Ay MBS RHER Bt AOREI e poRa-

oL TS S 5 DA A “desseTﬂh%é’é‘ewmrqe heavy

antibady 2. :L ntact hyman dded to
R S R
I(ex. The sample was incubated overni hﬁ&f C and was again
ﬁ@a@@?&ﬁﬂe@g&wmwﬁmﬁ e HGF- eluted
peptides from the antibody and intact HGF. Both samples (bound and

unbound peptides) were analyzed by reverse phase HPLC (Figure 11 B).
144 WO 20051017107 PCT/13S2004/018936 Bound pc ptides were

cpgptrome HZZ%Z‘Q?AS@LM% N e o Y

trom
ﬁ ﬁs‘i , a large peptide peak (T48 in Figure 11B) was observed

to ant!bcd\l HGE comnlax-and.was idantifiead.bve..N-tarminal

peptite&tuent .ﬁg}'enéénefﬁfmsr@m@?\w/méesnmegeaﬂaeew&ﬂahe -
in| T38.6, above| fE-GyBiLptARe i'&‘é thitpagrorpRigin hormone (o-FS
héterogeneous b5 %‘H’ﬂné"’ﬁﬁ.{s Agitls FaRidcCPiREde
Citerminus nnllldeﬂﬁp amﬁ'm 3R Em HE a5 A o or peaks -
(lasEiédat in quu?erﬁ?%)aé?fﬁeiiffﬁﬂfé ﬁéﬁq‘r&F RHER) BigRNGs containing
unkiWn origin, GH%%QHQSW‘PG%’TQEQQI:% GEtmEPRRies g CONA coding
eXperiments mdw‘%’ﬁ@H?Hﬁ?ﬁné‘Wt%% tjﬁﬂ?ﬁ 1B Beta subunlt of

HGF is part of théé%w IE %?qus} c; AiSelroC.
data in Examplg 8 “ eta 1980, C_e!l
_ 19!355- Setzer et al, 198 . Bfol 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 i 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, 198 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 Saf
6166 sites

[0250] The cDNA sequences for the kappa li'ght chain variabie
regions (SEQ ID NOs.: 1, 8,5,7,9, 11, 13, 15, 17, and 18), the kappa light

chain constant region (SEQ ID NO: 21), the heavy chain variable regions
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epitopes involved in binding were located within amino acids 507-585 of
wahumantieF. The mutational analysis and the molecular masses10iita604/018936
protected peptides show that the antibody-binding epitope of human HGF
is located within amino acids 495-556 of human HGF. F. Competition
Binding of Antibodies [0295] Antibodies to HGF described in Example 6
ultimately derived from hybridoma 2.4.4 (antibody 2.4.4) and antibodies to
HGFRMRIRabs d&ided ihm hybRidbind @, 138 1a@a @) darxdtbd jgteteand 1gG2
FITC.labeled for use in competition assays as follows. Antibodies 2.4.4
arfte2vp chaisrecspardtelgianafSEQINPEOpHB snEA8) Rilsethown in Figure
([6-fluorescein-5- (and-6)-carboxamido] hexanoic acid, succinimidyl ester
(5@)-SFX] mixed isomers) (Molecular 145 WO 2005/017107 ‘
PCT/US2004/018936 Probes. Cat # F-2181) was added to each of the

two dia'Vf@@s%f(]:tibOdie%%%dW@ﬁﬁ@@%@ dabek prtibrdy) Ham 3 8LACK! those
label at 5 mg/m

solution of FIT | in DMSO. Those mixtures were

incAIed Al ienR: EMNerab R AR Cinavsyeisibip Hon g li:gi?gequences for

mixtures were then each separately run through Pharmacia PD-

COHERS AAIRIRDBANIR PEakNe M wliehah ag Rern. equiipralgdigitas aq,

PBS. The resulting preparations were read on a spectrophotometer at

280 MaanhAQRd W) TR St FRRGRINY 3lipRsPh (BGRMRSIPEIALING 44),

were calculated using absorbance at 280 nm. The ratio of labeled

a”ﬁi@ﬁ%éﬂ?w@?ﬁ'@@'@@i@@gi%fWJQ@@!QﬂDQSDQ??&Q{Vm 33, 35, 37, 39,
formula: AX X MW antibody = mole labeled antibody E mg antibody/ml

mq!@,tﬁﬂ@b@@d@miwbgm%ﬁ&»@@@h@é@@%@mmﬁ%@gﬁ@g@a ID
e

extinction coefficient of label = 77500. Typically, antibody was labele

abes s 5HING debaledsrswRaR FIgUab@led-antibody). [0296] The ability

of each of the two labeled antibodies to compete for binding with each of

the other fgggz&}ntibodi%sagoeg gr'zz twgssgai?a%%%ddalzt%??hg 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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the two labeled antibody to HGF was separately incubated with HGF and
weashpitheiwo labeled antibody to HGF was also separately incyhaiamb4/015936
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 antibody 2.4.4 was separately incubated with HGF along
witg\gi%h of th«?éother nine antibodies to HGFﬁthat had not been labeled.
LikelmisBC hialyER s R AiesadsBicanatabbay-dransiagtiens, 293T cells
separately 146 \é(\fo 2005/017107 PCT/US2004/015936 incubated HGF
aloh§ Wit ARRBPERLYER AREdREDINES B e ipRRd dhadiarianchain
labeled. Each of these compbira;tions was also repeated using the d5 .
spn‘é%"\*/%rriﬁlﬁ‘(’éfftﬁ'éE%@@Q&feﬂlﬂﬂ%ﬁbfh%’brlﬁ%@ﬁm%cﬁégmén Example 1.
competition conjrol for these competition assays was to incubate each '
(bR U TP LSO FIOHAP GBS iR LRI biiesineh o
Wa% r‘%)t Iabeleﬁ. Thus, FITC labeled antibody 2.12.1 was incubated in the
pres¥RudoiRayd Qe%eﬂé@c'&?ﬁﬂ'h@éﬂ%éﬁ%)bﬁ%i%ﬁ I8faihr excess of
unlalglﬁlég antli:l’:)ﬁd 2.12.1. Likewise, FITC labeled antibody 2.4.4 was
inc Gr 9 %@%é%ﬁ)aﬁaﬁﬁl%ﬁgaﬁﬁﬁﬁe op-Hamfertiansiaf the vectors
excess of unlabeled antibody 2.4.4. As expected, the fluorescence signals
frotizRisiCervrddrosaibe stesninadvisidparse taohaambelein comprising
antibodies were significantly lower than the fluorescence signals from
sarlssrss PR m&@@ﬁwmww@ weedddEtr [ERoeirBlediions were
profiles are provided in Figure 12. Figures 12A and 12B show
exRETRERRA LSO SR Rigpee$ 2nX-TraepGeoerR-itba0 {hotisfrom
12A and 126: A: negative control (FI i C-labeled antibody 2.12.1 without
HJRgcBe pdalagelasfierhermicalndnstianapsdiay )L follomithg-H6& instructions
antibody 1.74.1; D: antibody 1.75.1; E: antibody 1.29.1; F: antibody S
3.10ravided fyiihscnarsfapturesntibody 1.24.1; I: antibody 1.60.1; J:
antibody 2.40.1; K: antibody 2.12.1; L: antibody 2.4.4. Figure 12A shows

results frompgagompetiitys-Hiaking-asnadsia b erpriribatibRdadherent
2.12.1 with the d5 HGF

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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splice variant target protein. Figure 12F shows results from a competitive
binding assay using fluorescent antibody 2.12.1 with full length HGF target
protein Figures 12C and 12D show experiments using labeled antibody 1
7 WO 2005/017107 PCTIUS2004/018936 2.4.4. Keytoc I :
WO 2"““5’5@-@ of 12C and 12D: A: negative control (FITC- labeled lgrelt?t@ogl@wlf 936
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
3.10.1; G: antibody 1.61.3; H: antibody 1.24.1; |: antibody 1.60.1; J:
antibod92540.1; K: afiibdey 2424k1e aotibadyi2z4idnEigakepesttssing
results from a competitive binding assay using fluorescent antibody 2.4.4
suithrthérdd HGHERICE Yarartddngrigpotaiinpigure: 2R avniiedilsussed
from a competitive binding assay using fluorescent antibody 2.4.4 with full
démgth HAHtgrgetymnotdihe[299) Dhaidate indicate threeshahtoedis
antibodies to HGF competes with each of the two labeled antibodies for
dundieg soditigdogitpartidbl G LS dnaDitbrcardihashiesxblpie® the cells in a
complete competition with the labeled antibody. (e.g. antibodies 2.12.1,-

cudr andl2né £Cb00etk. ChepletabladtbdCERdabslednibadaddldays,
Figure 12A and 12B, peaks H, K and L, respectively). Other antibodies

- aftdy paritddlyheosepetedrios bindiiticried nantivenies 2 daiboded). 1 and
1.61.3 partially compete with FITC-labeled 2.4.4, Figure 12C and 12D,
peaks K, J and G, respectively). Exa Ie 9 l}l ralizing ELISA Assays
[0300] A neutralization ELISA assay Was HERS o%ed to assess whether
the antlbodles dlscussed in Example 6 could interrupt Met-HGF binding.

szl i TP WatHs Inc., Gaithersburg,

MD) were coated W|th HGF by addlng 100 gl of HGF at 6:25 pg/ml per

well. Thspké§ WO 2Q85/s FARAETIVSI004Q18938ent in DHFR (CHOJ)

were used to generate stable expression of reco_t*nbinant antibodies to HGF.

In ten separate co-transfections, CHOd cells were co-transfeeted with both
the heavy chain vector and the light chain vector u!timateiy-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] \ | ‘Transtec_ted cells from eech of the ten co-transfections
- were seperately grown in selection media containing higl't glucose DMEM
lacking hypoxanthine-thymidine-(Gibco!BRL, Carlsbad, CA Cat # 11965) with
5% dialyzed fetal bovine serem. Such ntedia lacking hypoxanthine-thymidine
selects for growth of cells expressing the recombinant DHFR enzyme. 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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plates were incubated at 37C for 1 hour or at 4C overnight. The plates

were then blocked with 5% BSA (Cat# 50-61-00, KPL, Gaithersburg, MD)

in PBS containing 0.1%Tween 20 for 1 hour at room temperature with .
WO 26H4iRY 10301] Test samples were prepared by separately nii%iRg SHieb1 8936

Met (2nM, 0.256 pg/ml) with different concentrations of a particular

antibody to HGF being tested. The concentrations tested were: 667 nM, .

223 nM, 74.1 nM, 24.7 nM, 8.2 nM, 2.7 nM, 0.91 nM, 0.30 nM, 0.10 nM,

and 0. . A volume of 100 pd of a test sample was added to each
vl oAt Bltes. THM AL GeTA IR CAT A e SULHRAE SOd

. then washed 4 times with PBS containing 0.1%Tween 20. Next, 100 pt
AR BT RS RGP oL TP ereasasiRasne of the ten
Systems Ing., Minneapolis, MN) at 2 pg/ml, was added. That antibody
RERD B RS SIGE HAEAIERLS SRRAL BN G DD DR RA- The
anti-HGF aptibody bo to, HGF on the plate. The plates were then
RAAEE 7 3T Aeth S GG Gty CsAaApd Cat #

- containing 0.1% Tween 20. Eu-streptavidin (1:1000 dilution in Assay | ,
S (OB EIE S TH I I h oo TR S RHR RS ceics and
the plates were shaken at rqom temperature for 1 hour. The plates were
Lol apigted-deif O RRICPBS Chfiahitl 64) Theeisovaiedranmmat 37°C
of enhancement buffer (Wallac Inc., Cat#: 1244-105, Gaithersburg, MD) ‘

upgder 23addORster at least for 5 minutes, the plates were read using
Europium method on Victor 2 (1420 Multilabel Counter, Wallac Inc.,

Gaithqabsgy, MD). 482 RercaDiahdiiiers obMAidinAB i WEFdiSge of

neutralization) was calculated and IC50 values were determined using

dhsvdrparemptenéiteaustioe wexseliiaMersioafdviVissalidnemplify
Seattle, WA). In the presence of the 149 WO 2005/017107 .

REEETID A 1D LEOAM ediittis0 diefsetothtte lisbugseld T tr@Re e Rien

binding to HGF was neutralized. Data for two experiments are shown in
rhrigiare 1631 G anmpldidifedleTtializatinotie Galisconcentration 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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A. Met phosphorylation [0303] HGF induces Met phosphorylation in PC-3
WEAMYARY @Y, Manassas, VA # CRL 1435). PC-3 cells were gre#l/1f$2004/018936
96-well Falcon tissue culture plates (VWR, San Diego, CA, Cat.# '
62740-081) by adding 1x104 PC-3 cells per well in 100 | RPMI 1640
(Invitrogen, Carlsbad, CA, Cat. # 11875- 093 ) containing 5% Fetal Bovine

Serum (Hyclone, Logan,, UT, Cat. #.SH 30070,03) and 1x penicillin .
SR P R ol et e ABHCoR Feeit Sh areselis/mi in a
r 5% CO02, the cells were rinsed

Aft 4 f th at. 37 d
oncf%gv?/l %%S%%%%ﬁ&h%i@é % #QH@‘@%‘?? E%?%Bwbéﬁed@@ Wet.rm room at
ot LA G R L IOTA Ho S T wRHE BT DR T Cells were

glucose media containing 0.1% bavine serum albumin (Sigma, Louis, MO,
CatBRISE) fsod Eishiter@neetiihyibh bseh semendrearmasieton
to HGF, from Example 6 were separately prepared by serial dilution in
meBEEIRENTT R0 BRIEBE SRR'EAYE iRV RE LurnvamaRTs copRamimgately ten
Zoogr%gelimh?HGF. The concentrations of the antibodies to HGF in the

§ HILBBHE Wefe BUYTHN 18 FARPSENS AARPIZUPAMN M, 0.3
nM, and 0.1 nM of a 150 WO 2005/017107 PCT/US2004/018936
particular antibody to HGF. Those antibdBy#tggteditutions were incubated
for 30 minutes at 37C. [0305] The PC-3 cells were rinsed once with 100 |
DMENGIoNY 036 CoRRINING A6 aue. seum Abumin; hed AR04 "

U VWA Dal aAlcty auucu (U cparate

wells of PC-3 cells. After incubation for 10 minutes at 37C under 5% C02,

the antibol§A4&IF dilutiblesisenaagsilecadriromibevblibyidetnihe desiedbed in

were placed on ice for 1-2 minutes. The cells were rinsed once with 100 |

ice- ESRIMEBS cdreaming LGaseNt sypiaastthaSdinackite (erprihedani&xample 4,

MO, Cat. #5-6508). The washed cells were incubated for 15-30 minutes

on icemibe Alabdastimuttéectants described in Example 5, and from the
methotrexate amplified clones described in Example 6. Media from each of
those sources was separately concentrated about 10-fold using a YM30 spiral
wound cartridge (Miiipore, Bedford, MA Cat #S10Y30) fo!l'owing'instructi'dns
provided by the manufacturer. The concentration of antibody present 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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containing 1 % Triton X-100 (Pierce, Rockford, IL, Cat.# 28314), 50 mM
warisopbi81400 mM NacCl, 0.3 mM sodium-ortho vanadate (Sigmarieuis4/018936

MO, Cat. #5-6508) and 1X protease inhibitor cocktail (Sigma Cat. #

P-8340). [0306] Anti-Met antibody coated beads were prepared by

incubating, Dynabeads M-280 Streptavidin (IGEN International,

Gaithersburgh, MD, Cat. #110029) with 4 g/ml of goat-anti Met-biotin :

(REDNFgstéitrs aneouinreapopximmetzat. i AP SR foir3oiatinaesatg of

room temperature in PBS containing 1% bovine serum albumin (Sigma,

StahtibisdyNtGh€ ahedia-F88)e0 it riw ézvs 20aiBtad, HeFtulAssiy for any

Cat.# 170-6531). A volume of 25 | of anti-Met antibody coated beads per

wetledis ptanptkin T968-vesiliiBogtavaastgipigtest@braing b hddaied overnight
#3365). [0307] A volume of 25 | of each of the different PC-3 cell lysates

wag geparitelyradded. tThachoutll siontpisingpesi WetahipocynttBldadto pellet
. 2005/017107 PCT/US2004/018936 coated beads. The plates were

ingHBaReb I Thewuptragmriemueiats eomitdiniigkingo droprateink Werd

of PBS containing 1% bovine serum albumin (Sigma, Louis, MO, Cat. #

A-di2dkded. %5 aveen 2 pBlistndehiesijesate) rdsakh dridee531).8ndl PBS
0.04 pg of the anti-Phosphotyrosine antibody 4G10 (Upstate

Bigteghnaipayesakpdriasil PR ACGRInH R Jk: Wasnaddestorewed AY im

incubated for 1 hour at room temperature with shaking. A volume of 12.5 |

of B5R-soRBEY Q@é%@é??@ﬁ%?%%ﬂ(?béﬂ#m B %nbngaihA0 86 &ROfRY PBS.

of anti-mouse ORI-TAG-label (IGEN International, Gaithersburgh, MD,
Catnig FHOA8IA thaSpddxdiapedheBlaien weakhieuhaieskioRBo0m HIFBS per

at room temperature with shaking. Signal (expressed in IGEN counts)
waggdgtermined in IGEN M8 reader (IGEN International, Gaithersburgh,
MD). IC50 values were calculated using the four parameter fit equation

Wh). Dat0 Ao oxpBr MBS TERUEN NSER FIRALL & BHBR Ao gie Spin-
t%ﬁﬁhgg%hyg %ﬁgﬂ] .SO\tcgpuemaenstig?Siﬁsf\}lo gll_f/%gbl%??é/a}u gﬁ(y\ﬁ%@uglaipneg 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 hew 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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nanomolar range. B. Neutralization of U-87 MG Growth/Survival [0308]
wo%@g/d\{%o‘?ens (ATCC # HTB-14) are a human glioblastoma jipe {haho4/018936
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. 152B¥@naeie58017107 _
PCT/US2004/018936 [0309] U-87 MG cells were grown in 96-well Costar
aggay plates (Corning, NY,,Cat. £#35 ing, 80P cells per well in
(00 Aderzeion & ,ym(ﬁs ﬁ 1 %%d‘;d{ p125-028) containing
5% FBS. After approximately 24 hours, each of eleven different
concentratiohiofiyatteas tirentemistibodies to HGF from Example 6 was
added to separate wells of U-87 MG cells. The concentrations of the

antibodi GF in the sepiaif cFiHensoNenacs s REEMIpEdaiainaly, NJ
11.1 g/nﬁééeﬁg/m, 1.2n%g'/m 04 gimi, 0.14 p.g/ml. 0.05 giml, 0.015 g/Lr"nl, !

5&ffﬂ%§g;%f§ees4s7oﬂ9{%p&?e paiiciinsaRtinedy de &GFeI0HLELERYRB 6 (those

days a addition of the antibodies to HGF, the media was removed

f fawgﬁa 00d thspelesmEses vith, 108 hob 18% trchionoacelct, and
acl Igma Inc., St Louis,"MO Cat#: T-9159) per well and incubated at

4‘19‘1?5?;3&1%_ stoFhRWells yrereg tasek Fiimarwithdap inatelictibm fixese

cells were stained with 100 i of 0.4% sulforhodamine B (Sigma, St Louis,

M@g@a’? BoRR1 R iinkAsslic acidRishers Rittaholwls APGatEufactant
U 9

by a ten minute incubation at room temperature. Following the

?ﬁﬁéﬂ&@q#@ﬁ cellpwesewashed b times wishath RestisraciqpRsted-fiettiord, IL)
e

optical density of the pfates at 540 nm was read on a microtiter plate

reggerirhrnRsisiTadtes RlidSe wae DvsesnSunayRBB&IrdHac.

optical density is proportional to the total amount of protein present in the
celRonARE N dia 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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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, or with no antibody.
WO 20uENB1$30 153 WO 2005/017107 PCT/US2004/018936 valyaS;wetnu4/018936

calculated using the four 4 parameter fit equation and the Excelfit
software package, version 2.0.6, (Microsoft Inc., Seattle WA). [0311] Data
for two experiments are shown in Figure 15. All ten of the antibodies to
HGF described in Example 6 inhibited the growth/survival of the U-87 MG
cells. Toe68p0 valudhefl€gehlobthelamitvdiebwesatippididly 1estGRa{those
100 nM. Example 11 Neutralizing in Xenograft Tumors A. U-87 MG
JNanegehft ddinvodlf ResitybaliDisease2Modie! [D310] U782\ iehdedisiBerpwere
grown to near-confluency and then were suspended in serum-free
dnediveeataazbosegratieyofiPskifdealisiginétiodefhatreatisudliyas
assessed to be >98.5% viable, as determined by trypan blue exclusion.
Penttashadingle aabedydB00F (Bidco6UHaT. NG cellbiysiuinusieg PBS

~ media were.injected subeutaneously into the right flank of fifty female :
Wid © 0 ESACEED Nuiie Siftgid 8. Rive Tnab ftatoxiasyyj MiotevuMdag buffer.
The fifty mice were placed into five groups of ten mice each. [0313) Each

~ TheusainithitbadiattinulaCl owr efsepanitelyiasitrebilenk dito research grade
intra-peritoneal injection with the same dose of the same antibody to HGF
Uisisussadan Ehipm(iéatpoe With.tRésigddveonsthltvisgioin{sgtypeine groups
Control). The antibody doses tested were: 1 g, 3 g, 10 g, and 30 g per
usjectian. Aftie @ ihquinpjéitiihiscoees perfblived away, pdd)folikvidndpthie
weeks, beginning on day 2 after injection of the U-87 MG cells. Tumor
rmeasiaetoents bstrbokignseights were recorded twice per week for 30
days, 154 WO 2005/017107 PCT/US20041018936 -

[0269] In 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



and tumor volumes were calculated using the formula: length x width x
height. Results were analyzed with the StatView(r) statistical program
(SAS Institute, Inc., Cary, N.C.) using repeated measures ANOVA,

, f_oIIowe'q, by Scheffe's post hoc test. [0314] In separate experMesiss S 36
- WO 200542 ¥ antibodies to HGF discussed in Example 6 was tested in this

model. A dose-response experiment for antibody 2.4.4 is shown in Figure
16A. Arrows indicate time of dosing, and the doses are shown in the
legend. The number of animals at each dose (out of 10) with no

measuableiymes is indiFajessin prepRiiagss FDINCHO € bithespurshased

tested, 10 g administered twice per week and 30 pg administered twice

1RE! Weglp BedphiRiipnsoprupeiegraniiinRspiatis R\ sionifiearHERe0s).

compared to control’animals receiving the isotype control at 30 g twice

EP KL D lehoanixing tsamqubied)indliohst by,

e
n%‘{%tatlstically significant, growth inhibition was seen with the 2 lower

190588, (ARG AISF YIRS AR werkatid4 & dnmasaqsgnapiedasdiepatocyte

mean standard €rror; n=10 animals per group and p<0.05 was

considered stafistiralyeignifjerntExperimeis) copa o @besyine
n

tibodies to HGF from Example 6 showed similar complete inhibition of

| %@8&%% at dhe chighendosent Bind BLiMér Kproprak Sstaiishesct cells

iIsease Model [0315] U-87 MG cells in serum-free media were injected

lii'gﬁﬂé"lédﬁa Mifs foduing ther P esgier sliss i Eababesisin fxeihdeevent,

1A” Tumors were allowed to grow for approximately two weeks until they

&?QE%#%W&lﬁﬁ?@@@%?\&%ﬁ:@%ﬂ&%@@ﬁ&)ﬁdt&w&m
a

mma3 before intra-peritoneal dosing with antibodies to HGF began. The
- mice were_treated twijce per week with antjbody 2.4.4,at 200 r
30g BT BAEBC U FIRE SURLP 8 AT S ThOHRE ik e shown
Figure 16B. Tumor vplume, was ted and,ev ed a [ '
O ARG REF Yo S B UL BT 105 MRS et GERY REnan Met
phosphorylation in human PC3 cells (ATCC Manassas, VA # CRL 1435) and
o mouse 4T1 cells (A\TCC Manassas, VA # CRL 2531). Mouse 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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tumor on day 30 is indicated in parenthesis. Complete inhibition of U-87
MG tumor growth was observed at all doses. Statistically significant
regression of the established tumors was achieved by day 29. In separate

wWo 2@sparimeents, each of the ten antibodies to HGF discussed inExasiog: & 15936
were tested in this model and complete inhibition was observed 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
oot weeadben indtatpleniths gdehaddisbuemhgfpartitydy linked
inhibited tumor growth in the minimal residual disease model was chosen. :
RrdiinihdRietose Mesbbnsh Biudied. {Rigdt@)l 68w Jesedthbyba mvitehuman
per week would give partial inhibition by the antibodies to HGF. A series
of Geantiochydih ksg dahigiifswampatawe d pjodSeadiffonhdrailtintidiesdence
HGF were conducted. Results from two of these experiments are shown
i(EEgUtp s MeChadh Ion rihects Baitaths Foset amdipoNligsQat § IRIPRE 106)
significantly inhibited tumor growth compared to the PBS and Isotype

tonsralig@Zeanidndy urOr@0RELaoGoNE) 2005/017107
PCTIUS2004/018936 [0317] Similar rank orderlng experiments were

Eig(r;rg@ %ﬁn?nﬂtﬁo?tagpenmgﬁ%7pql ?)%Zseo Es %%%’i&\%% Irb ghthe ten

f, th | hown in Fi
ATieeTs \'%‘?WG%&F e o B 6 R show gels
%ﬁeﬂ ar%e']('jr‘T1 g%@:é Srein g@rﬁ %iﬂén%aséj?lgﬁt dlrf:é) Rﬁng of human
ﬁ‘)@ ){l'sme Cl%@rfn&& r{‘ngug@ esP Oaf\’@?bergg upino ac'df} sﬁ'eCt Q) under

fginine,”of glutamine; arhino acid bis se alected erin
X %I%cﬁ\?c;ﬂ@%ﬁﬁigr‘fs's 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 mousé 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 1o mouse HGF under non*redﬁcing
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 édjacenl 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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serine, amino acid d is glutamine; amino acid e is selected from serine,
wglyots@ioroaspartic acid; amino acid f is selected from valine orSnEsinNgo 18936

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 k is selected from asparagine,

thrdoging, PHInpreb&RICHHIRY Qelarsivetgectsd erteddpningriting sequence

isoleucine, or valine; amino acid m is selected from lysine, arginine, )

asparagiadot Repartitasdidgahimeteisidntadhsaeiidgroloring sty ipidhe fusion

serine; amino acid o is selected from tyrosine, aspartic acid, tryptophan,

or RFEFHY IR RTHRNANEGEBYs [EIRIFRSUAREANSHN Belsl isterathoehonded an

alanine, glycine, or asparagine; wherein CDR2a comprises the amino acid '

seq@disie protainal the Whe@naniplosaldtgetdsaletited from tryptophan,

alanine, valine, glutamic acid, or glycine; amino acid s is alanine, amino

acid t IS 56{@'2@’5?_[95119@4?1% !ﬂééhﬁﬁi@@ﬁ%§f@mdw§%‘§1§®§ﬁiﬂ‘§m§%yidin fused to

aspartic acid; amino acid v is selected from arginine or leucine; amino

acidne iR RSIPRg dirget pluiamic\asid, iukmiae fan-RIsgin @R MEP: ds HGF,

acid x is selected from serine, asparagine, or threonine; 158 wherein

CDmﬁeﬁqmammwammrmg@ds@ﬂé%@%m@a}t@irﬁé@i Bl&(Aubin, J. et al,

wherein amino acid y Is selected from glutamine or leucine; amino acid z

is selrpeddinam glyiaming RSPRIRMEAYIP HASUKENGGFNERIMAE # 1Scomprising an

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

selaqteshiinml phRMAR RN AN BIEIFEARRY it RIBASPEFPSNEaT-terminal

isoleucine; amino acid c' is selected from serine, glycine, or asparagine;

amipergeisl f ih SesectRdFTAimiREHBRISO8ITe i eRiBea MIeVAlRMNR an N-

aspartic acid, leucine, or tryptophan; amino acid e' is proline; amino acid f

is prelipgnal [soribRisiserisanMEBFagithBidaaha0siemsna, Qrrimtnal portion

tyrosine, or isoleucine; and amino acid h' is threonine or asparagine; and '

wheseluthap el pliden daaseocietorrd)tad antihety ¥eaorahaimgsan N-

capable of binding hepatocyte growth factor (HGF) and wherein the -

terminal portion of human HGF (amino acids 32-582) 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,

135



polypeptide comprises at least one amino acid sequence selected from
wERQsADTNG: 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 70, 71, 72p¢3/7%b0d 015936

76,77, 78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, and 89. 159 2. An

isolated polypeptide comprising at least one complementarity determining

region (CDR) selected from CDR1 b, CDR2b, and CDR3b wherein CDR1

b comprises the amino acid sequence ab c d e f g, wherein amino acid a

is dedhé Hiaghdoirsaat thermaratathiieseinstathons. Aparogigvidedy 48

glycine, or is not present; amino acid c is selected from aspartic acid,

glybinersafiaetraaisiestinracinnditioned sriie wininolgeied andyassayed.

amino acid e is selected from tyrosine or glycine; amino acid f is selected

from isoleysiygymethionnc. o5 P LRARIE SIS GitiReleaed HGF

from histidine, asparagine, or serine; wherein CDR2b comprises the

aminasaRicbeBAUERER Hb I (MBS QR &Sl BN HORTBIARMIRACE A 4,

is selected from tryptophan, tyrosine, valine, asparagine, or glutamic acid;

amine £qidy igsselecier fromdsoipsenge Rhesylalaaiyanelyaleg \ARiNgsion

acid j is selected from asparagine, serine, tryptophan, or tyrosine; amino

acid ks iRl eeiRH Aary RIS IRENBHENARINGr (2t Bigliding: AMIHaMHuman

is selected from asparagine, serine, or aspartic acid; amino acid mIs

selegtad flenasring arabisRaaIRINAREI Do e RIB A YHRRIBE in each

serine, or is not present; amino acid o is selected from glycine, threonine,

aspUHGAC P 4R8HIRA1AY CRR REASRAFRONSIARIRAARL bR IS ESRERStech Inc.,

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

- asnaEaseims rosiaesaninspasid Tisesaleaigdosa i/ peiemas dHspidiRes were

amino acid s is selected from alanine or asparagine; amino acid t is

selegide i o AR @ MRRsIscasili- QUBTAlQIRBN OREtbH iab, Burlingame,
selected from lysine 160 or serine; amino acid v is selected from

phanyalogine: wine40) levaiprcaatiae afighitbs eleeted GPnval itmingined by
or lysine, and amino acid x is selected from glycine or serine;
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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wherein CDR3b comprises the amino acid sequenceyza' b'c'd e'f' ¢
wdbdok/1Y18% n' o' p' ' r', wherein amino acid y is selected fronpgiivesnicd/618936

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

lecisimes rasiarctgmeray2ine) hishidiesa tyfosiieo s agmplssawese sukigcted to

- present; amino acid c¢' is selected from arginine, serine, glutamic acid,
tyFosh®, aiptyses as gemmileidsibeyer is not present; amino acid d' is
glycine or is not present; amino acid e' is selected from tryptophan or

tyrosine&gd%g@ot Presen 20U BFEhEJS ARRAHI SQIdAhEISIRESERmarized

amino a selected from serine or arginine, or is not present; amino

acichil 5 Eeik 96 BYIAHPSEMoAmINan A6y Apieciad rarp ey e 12.1,

tyrosirte, or Is not present;, amino acid ' is selected from tyrosine, glutamic

Gl of Giu08 ErALPISEPNEaIRIAIBGHY L i B el acRAmbdy 2.4.4

StﬁBB‘ﬂﬁ BEMR'Y : Jody
tyrosing, phenylalanine, or aspartic acid, or is not present; amino acid I”is

SqleeiRd [Eoeniasing APRRLiS SR Nl enimiBianRan QaiBa 2. 12.1 did

present; amino acid m' is selected from tyrosine, glycine, aspartic acid,

préﬁgp%ir% ?c?%ﬁngfd%%(?t 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 js not present;
aRndFatthes Epitgea darping spibRiFUSIRBE ARG, or tyrosine:

amino acid g' 161 is aspartic acid, and aming acid r' is selected from

valine, tyt83#d, isoleu iﬁé?f%‘fiﬁ?oﬂﬁéétwm@ﬁén%?@6&9&&&&%&%‘3%(55 of

association with an antibody light chain, is CEP%)\IE of binding HGF. 3.
THIGb I tios BRUPARISS 26hhABR e dBl Bhd R W PRARREREe
selected from SEQ ID NO: 25, 27, 29, 31,@3, 3b, 37,39, 41, and 43_ 4.
RSO MBES RS SCh R i U LA e TR e VP Al 8C
selected from SEQ ID NO: 90, 91, 92, 93, 94 9?\, 96, 97, 98, and %9. .
(Figure 10B). The primers Used to generate tHe chiméras are shown in Table
10.
Table 10 Qligonucleotides Used to Generate Human/Mouse HGF Chimeras
and Point Mutants, Insertions and Deletions
SEQID 000 |
NO. Oligo # Sequence n | Construct Bre;!;g {;:Zf or
ATG CGT CTC CCT TGA TGA
124  |3201-76 |TGC TGG CTG CAT TTC 33 |pt. mutant |hHGFR647Q
ATG CGT CTC TCA AGG GAA
- . 64
125 |3201.75 GGT GAC TCT GAA TGA 33 |pt. mutant |hHGFR647Q
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 th. mutant {hHGFN601S
ATG CGT CTC AAT TAT CCA
- : X t |hHGFDS92N
128 [3201-70 GGA CAG CAG GCC TG | 32 ipt. mutan FD
ATG CGT CTC ATA ATTTTG .
129 |3201-69 TTA GTA CGA TTG ATT TAC 37 |pt. mutant thHGFDS592N
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5. The polypeptide of claim 2, comprising at least one amino acid
waeenusncrioselected from SEQ ID NO: 100, 101, 102, 103, 104d0%si8k/018936
107, 108, and 109. 6. The polypeptide of claim 2, comprising at least one
amino acid sequence selected from SEQ ID NO: 110, 111, 112, 113, 114,
115, 116, 117, 118, and 119. 7. The polypeptide of any of claims 2-6,

wherein the polypeptide is a..specific binding agent. 8. The polypeptide of
any of claims|2-6, wherétn the polypeptide is.an_antibody. 91 An isolatel
specifig finding,agent. whike@e(shie S bihbiing Hgent; comprises: (hdiGrossir
first polypeptide compristGt fegstohel6éntplementarity_de e'rm?rﬁ%q
region (CDR)/sslecied frafMCODR QFCBR2aCa1td DR 83,4162 WhElSIN L HGFCS61R
CDR1 a’comprises the #ntdoaEil séqudnde@ld dd e fighlifikImnolp
q, Whergin amipg acid al sEeleetEd-fFon EIRE Giditing, o |glutamine: |y riarass
am\tvno z?éld b g@aﬁﬁﬁed AGrh Berinéon aAdiieS amino acid (gié %g?%ﬁg hHG SE
amjno agid d | tamin&TAnKo aCI e S defeste b ar lycipd
- ) . ) FG
or Lspar ;f ac gd%'l:lﬁrglg W8idA iIEGAlEchat B Valmdor | solet?gnré%oé?nls r%gfl GFG555E
preseni;ﬁmin A5{deg is SalectetiGromGelitih 56 pRéiylalgnimestacisonohHGE n-
present; amind ‘acid h is|¥@ledtdehfrom phenylalanine or tyrosgsite or is ngterminal + Notl
present;.amin id,i.is SETIGECSE DO esE Al (AN DI4EId | i rine or nohHGF DK
presenﬁ;%ming g@dﬁ% is| Acldcted CraM R sharaGiid, Thiec n%nése ,aglreﬁgf' deletion
present;., amim id ] is| adl6ctEa@ ot Casparaging; 36leuginge, or valine;mHGF DK
amjno a?:l% m %%sgé%eicte a Gon WainkCArginh & Gisparag ngec{,1 Ddreg%tboa{'rtic deletion
acigd; amino agid n is sgla@BdXFNCIEhArRGineseyr GDe; anpino acid o S HGE DK
selectet3ffom| BieBie, EAME ACEIAFYRATHEAA GFEBpadaginscrdonno;. .
. . A . . . -, msertion
acid p is leucipe; and anflik® acid q is selected from alanine,jglycine, or
asparagine; W in. CORZ& corprigss tha ariia acid $ nce r s t kHGF DK
w <l By AGA AGG GAA ACA CTG TCG 38 linseition insertion
' ATG CGT CTC AAG CTT GCC | . ,
139 3167-37 AGG CCT GCT GT 29 |chimera 9 [hHGF aa586-3
' ATG CGT CTC AAG CTT CAG . .
140 3167-40 TAA AAC CAA GTC TGA 33 |chimera 9 {mHGF 5'-aa585
ATG CGT CTC AAGCTT GCT . 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 |{chimera 8 |hHGF 5’-aa585
ATG CGT CTC AAG CTT GCC . ol
143 3167-37 AGG CCT GCT GT 29 {chimera 7 {hHGF aa586-3
ATG CGT 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 4a586-3
ATG CGT CTC AAG CTT CAT L. s
146  13167-39 TAA AAC CAG ATC TGA 33 chlmera 3 |hHGF 5°-aa585
_ ATG CGT CTC TAG GAT GGA . ,
147 3167-35 TGG TTA GTT TGA GAT 33 [chimera 2 |hHGF aa507-3
ATG CGT CTC ATC CTA CTG . )
148 3167-36 TTG TTT GTG TTG GAA T 34 ichimera 2 mHGF 5’-aaS06
ATG CGT CTC TAG GAT GGA . ,
149 |13144-31 TGG TTA GTT TGA AAT A 34 {chimera 1 .mHGF aaS07-3
ATG CGT CTC ATC CTA TGT . ,
150 3080-16 TTG TTC GTG TTG G 31 |chimera I |hHGF 5°-aa506
ATG CGT CTC ATG CAT CCA . ,
151 3080-04 AGG TCA AGG AGA AG 32 Ichimera 6 |hHGF aa3(7-3
152 3144-28 |ATGCGT CTC ATG CAT TCA | 32 |chimera 6 |mHGF 5’-aa306
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X, wherein amino acid r is selected from tryptophan, alanine, valine,
wOkaNIE1@8¢1d, or glycine; amino acid s is alanine, amino acid b{Si$e6H¥84/018936
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; wherein CDR3a comprises the amino
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sequenceh1jkTmn opqgrstuvwx, wherein amino acid h Is selected
from tryptophan, tyrosine, valine, asparagine, or glutamic acid; amino
acid i is selggigg]from isERUGOE.0B 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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phenylalanine, or valine; amino acid j is selected from asparagine, serine,
wisyitephamor tyrosine; amino acid k is selected from proline, serings2c04/018936
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 164 glycine or serine, or is not present; amino acid o is
selected from glycine, threonine, aspartic acid, serine, isoleucine, or .
asparaginé®@fittho acid piRdisaiadtattfeesiesréshthanddedihéo theyeiriaeric
amino acid q is selected from asparagine or tyrosine; amino acid r is
selduteld e rwar asipryedrastidnseriRediio bxample Secfdterrinauatimeof either
or asparagine; amino acid t is selected from glutamine, aspartic acid, or
profisibading 4ol atbrdtedt tromvWidimno phimbidaiiirdeins. the fusion
selected from phenylalanine, valine, or leucine; amino acid w is selected
frorpitEitleaach SiABERAVERSFE RRTaIR I caplbeasufdig fitinecapted beads
serine; wherein CDR3b comprises the amino acid seq1t_Jence yza'b'c d )
e' f Frhepelesming:.d-ipeagiryilondre aring £005)-isTaderidtinshbead-protein
glutamic acid, aspartic acid, serine, or glycine, or is not present; amino
acifemplexeeies RdaPrRigei Ry, afidingic dtidabsishmnHciyidirgamtlody (Vector
proline, or glycine, or is not present; amino acid a' is selected from
gluthtie BefdngpnsineAoiGalichSForR4tt prisdiesensp ddimibadies to HGF
selected from leucine, asparagine, glycine, histidine, tyrosine, or
tryptephasioiminest Byadsipartivecatithend BEkiakelad sealymtidiuman
serine, glutamic acid, tyrosine, glycine, or phenylalanine, or is not
oreddab WA Besy SRR B eoH A racies B iERNgham, AL, Cat #
selected from tryptophan or tyrosine, or is not present; amino acid f' is '
aspgﬁﬁa%-ofl Ros6t sRERRE WA EISHPE ek dRbiHerRassiine frtivated
arginine, or is not present; amjno acid h' is serine or is not present; amino
acidrelsSsnd o RIS BRadiseryRasighaler Py fiRG Auhigh
is selected from tyrosine, glutamic acid, or aspartic.acid, or is not present;
amim'aaa%?é%n%%%wmﬁﬁw%ﬁ@ ﬁéﬁ’ﬁaﬁmﬁb BrlicgigHithgdriegpnce o
Is_n%tn%iggdy to HGF) were detected on a Becton Dickinson Bloscience 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 n.ot

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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present; amino acid I' is selected from tyrosine, aspartic acid, histidine, or
wdrypisphanyor is not present; amino acid m' is selected from tywQIs2004/0158936

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

tyrbinbtarntib iRl Ad dupafthief laratiramoadid rde seilectbg rippence of

valine, tyrosine, isoleucine, or proline; and wherein the second

polepapaRs i £E668Es Wiman Bifbody light chain, is capable of

binding HGF and wherein the specific binding agent comprises at least

one aminq@gé@fequentr% sirgie e PRHRHISR aBbuiBnifo Hbide 507-585
34, 36, 38, 40, 42, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 70, 71, 72, 73,

74 of hufak HES (nds By B8, 8% 801 BEsRUTAS B9 98 sR1-92,
93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108,

10938y At EriokAds AdAe kERoIAGIdFL 8 rart BL9139. [BEQ ID NO: 123)

specific binding agent of claim 9, comprising the amino acid sequences of

SEfdR MNgurA 1@ 2 mdthnl PGIPesHIR hilg Ro egRbfittainufitions changing
comprising the amino acid sequences of SEQ ID NO. 26 and 27. 166 12.

- ThersppaHia Rinsing aaenhefRizeScctiuprisingrinbareipoac amino acids 507-
sequences of SEQ ID NO. 28 and 29. 166a 13. The specific binding agent

of clgignfkeompsiringri AT HORISe gurneas @it $&h B NEbIB0iandHuman
31. 14. The specific binding agent of claim 9, comprising the amino acid

seqyerrcesiafiiaQdP ¥ele 33 aoatdthing. fikesingiclficdnircirgagenihef amino

claim 9, comprising the amino acid sequences of SEQ ID NO. 34 and 35.

16.4di¢ sheedistindingageniah ¢h@R Seqoanpistoghikaramise BIGF 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 Associates, Inc, Birmingham,

AL, Cat # 2043-09). Those samples were then subjected to Fluorescence
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sequences of SEQ ID NO. 36 and 37. 17. The specific binding agent of
wolais @1 eemprising the amino acid sequences of SEQ ID NOr88/aneh3£0158936
18. The specific binding agent of claim 9, comprising the amino acid
sequences of SEQ ID NO. 40 and 41. 19. The specific binding agent of

claim 9, comprising the amino acid sequences of SEQ ID NO. 42 and 43.

167 20. The specific binding agent of claim 9 comprising: a heavy chain

comiibiatpd frst Rersidrédion abalpfisnG artrmpIexss Jagatastey FITC
selected from SEQ ID NO: 25, 27, 29, 31, 33, 35, 37, 39, 41, and 43; and

a lightbRRIMESAIGTSIRG RISSEORE PARMKIN I RIBMPESHREHE i difatRd the
acid sequence selected from SEQ ID NO: 24, 26, 28, 30, 32, 34, 36, 38,

40, PAREENESa! anibedydbiGRYy WershE atleTrey 8 BartPodickiBrar

the specific binding agent has at least one property selected from: a)

f . )
conttefatrBiRaHE WHBR iR A&kS5e Mitib By Yo Geaaosfter
1.24.1,1.29.1, 1.60.1, 1.61.3, 1_.74£ 1.75,1, 2.4.4,2.12.1, 2.40.1, and

3. 16PISSIa B RN HHBE L T Be: Sinte-colar TALP ARANRIB NGBS
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,

S BeT AR O RO B R Ee b T Teisfpereased
least one antibody selected from é.24 1,1.29.1, 1.60.1,1.61.3,1.74.3, .

L 73hg SenaNGEe] (BEsBSPo AN 0 166 Bk TEBISTAPL s it

comprising at least one amino acid se&uence eli)tjed from SEQ ID NO:

24, 9N9BUSE sl weregnale xRy esiad 3t WaVANIEORYEE polypeptide

comprising at least one amino acid sequence selected from SEQ ID NO:

25, 27, 29,[6288B, 35, 3Tt Ras4duaddhid.rddiationsoddtachimeckiide®d , but not

molecule comprising at least one nucleotide _
amino acids 592, 601, or 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. Insertion 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 two
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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sequence selected from SEQ ID NO: 1, 3,5, 7, 9, 11, 13, 15, 17, and 19.
wa2oésnisakated nucleic acid molecule comprising at least one patlegtice /018936

sequence selected from SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, and 20.

170 26. An isolated nucleic acid molecule that encodes a polypeptide

comprising at least one complementarity determining region (CDR)

selected from CDR1 a, CDR2a, and CDR3a wherein CDR1 a comprises

the(4Rasadldnsegeheklalohd dristiyfies It fh 38 ncvhatemh At for 30

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

selsvirRdiadnTieaRoD vElinne sAh it HoNFE rasissheubatiné Zeitpr ishour. The

glutamine; amino acid e is selected from serine, glycine, or aspartic acid;

amifigestiedt majeriteassrbirging & soRaRD8Fad il plesaPtrGino

acid g is selected from leucine or phenylalanine or is not present; amino,

acigepierairmied sigHiEsheRRRnAarsbrhiieiaa BIGE fiesesdhpWAmMiody

acid i is serine or not present; amino acid j is serine or not present; amino

2Ci8 R  belBERaTTORY S ARaRRNE! S DR B 60 BHBEoHY AR AcRt ] X 150
- is selected from asparagine, isoleucine, or valine; amino acid m, is | )

seldefad VisiAaysme Hagsiie GRALRIAZME B Adpakt!uRia, arfkitaldd hFA) with

is selected from asparagine or serine; amino acid o is_selected from ;

tyrcdnelutigparadisatiotryptophanettlfiaiadihb kit 44§ Y 1RRemet the

and amino acid q is selected from alanine, glycine, or asparagine;

wh IR DRSS AR HE N AR SbIRTIBLG FeMFw (iewlett Packard,

wherein amino acid r is selected from tryptophan %k?nlne, valine glu%%s that

acid, AP diahe TamIMS 445 iERRINEAGRPAERS R SURRHIAIRIRG

ColaE4E8 ST AR G A HOTHCEAL BB om gutamic

acid, glutamine, or alanine; and amino acid x is selerc?tgeé%from serine, -
asparaginé?%?%%dﬁﬁﬁ@?f?ﬁ%ﬁ%‘?@m BRAEOSIBAN BRSEARRSHepety was

sequenceyza'h'cd erein amino acid gsls Rﬂecte.d onm

glut%ﬁﬁfﬂg’&?%dﬂ%”?gﬁﬂ%gﬁg%cﬁqg protected peptid erminal 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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is selected from glutamine, asparagine, or arginine; amino acid a' is

weeteasad 7from tyrosine, histidine, alanine, or serine; amino acic*Q’ri%$iS2604/618936
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 prowAEsritGo: MWY%%GBEIB%H%WW& 1 ardeptetidao peaks,
tyrosine, or isoleucine; and amino acid h' is threonine or asparagine; and
wheléin #pbibEptiFigweaddbtiafitsrivili &6 sempine duprawides both
capable of binding hepatocyte growth factor (HGF). 27, The nucleic acid _
molSQIERAMIADE BBAHHTGRE atRiciestidBeeqaEBosidoal fghynit of
SEQIDNO: 1, 3,5,7,9,11, 13, 15, 17, and 19. 28. An isolated nucleic
acidABHEIAGhatSERcbiE S FRmSAKRICEREAENN @Ak bR, undertined text
complementarity determining region éCDR) selected from CDR1 b, )
CORYY NI GBROLREt i HER B 8Yhd Krind 33i¥aqlsivad from
abcdefg, wherein amino acid a is serine or is not present; amino acid
b is Yeteeidbrtih (BguRic Held SagGEing, BRRSRRGSELEIRIRNIRG fkrerved
is selected from aspartic acid, glycine, serine, valine, threonine, or
isoldDEFRE RTINS @@*t&}?&sm_«é’,%iﬁé%@id"@’% QRactgHrpe 7165 and
tyrosine or glycine; amino acid f is selected from isgleucine, methionine, .
or trgﬁf%%l%%% HrRRPHYRYy i?%@l@&@dﬁﬁoﬂ?ﬁ%‘ﬁ%ﬁ@{%ﬁ&'ﬁam%ﬁ“es
serine; 172 \WO 2005/017107 PCT UE2004/018936 wherein CDR2b

comPFRREMHE 4iis6 HNSBRIAEE h355 1on $¥8TPRf¢-dle kAl undertined

wherein amino acjd h is selected from tryptophan, t ine, valine, _ o
aspé’rgijm@?éﬁﬁigi’eﬁﬁ&%ﬁfoaﬁ?iﬁoégad’ %"I’ébkgé%f igye, dAR), arginine

phenylalanine, or valine; amino acid j is selected from asparagine, serine,
HrypESHANE SHATIREI RS S A REP ISR 10 SRR R iBFONALS R Protected

tyrosinetgg% histidine; amino acid |.is selected from asparagine, serine, or
aspattil §: _

[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 pg) was added to the peptide-antibody 2.12.1 mixture to elute the bound

peptide(s) from thé complex. The sample was incubated 6vemight at 4 °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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amino acid m is selected from serine or glycine; amino acid n is selected
Wof%%g/(glyﬁjme or serine, or_is no_t presgnt; famino <_acid ois Seleﬁ@ﬂqﬁ@mfm)zggsﬁ

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 or histidine; amino acid s is selected from alanine or asparagine;

antissadd ¢ ididerntere pomtgliniitd Gspihrebiaatest pdinerainiab

acid u is selected from lysine or serine; amino acid v is selected from

phEAGIRAIIHINE FaFTBaSE BRRHEMEHY SR ERFR/RESERRE¥E from glutamine

or lysine, and amino acid x_is selected from glgcine or serine; wherein

CDR3b cofsitielhre siihoaawsediemtey pan pepidesymlarganeptide

m'n' o' p' g'r', wherein amino acid y is selected from glutamic acid,

qspadie B8, berigerarJBeivesahssivegrissehtetiohe herniboabidd@h
from leucine, glutamic acid, aspartic acid, histidine, proline, or_glycine, or_

is Rorppieertdimroideniibed RRdeurrahrABldRiseRUe ngiRskiRecHitain the
leucine, or is not present; amino acid b’ is selected from leucine,

asparaginec dheisniisraHengasdmebind Btopnahoveis hae sigegfithe
amino acid c' is selected from arginine, serine, glutamic acid, tyrosine,
glyeRidids(ar i meak HSas BelerreesrasnbasamhoniedesRRREtRmetry
is not present; amino acid €' is selected from tryptophan or tyrosine, or is

noBProYaHE IR PERGPR f5-tRpaitiseruis notbe predintes ine dkia gata.

is selected from serine or arginine, or is not present; amino_acid h'is
senhésst RstRrekaftalal # dpiigwed) IRITBRFERIGReS prBsilide or a
or is not present; amino acid j' is selecteddqg? tyrosine, glutamic acid, or

asPERICSH BINEWMR SridiBntRIRls A s selected from tyrosine,

phenylalanine, or aspartic acid, or is not present; amino acid I' is selected

irom tyrodhi AepeskingtidNRG AHe AP SRBRBRARC SIS Al dog - erminal
e A WPne Ay I SO B 81
O S A0 ATIS AL SRS BSEPITES AL A ADAGASre 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 ([B-flucrescein-5- (and-8)-carboxamido]

hexanoic acid, succinimidyl ester (5(6)-SFX] mixed isomers) (Molecular
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is selected from leucine, alanine, glycine, or tyrosine, or is not present;
wamingoaar) p' is selected from methionine, phenylalanine, or ty(asmp04/018936

amino acid q' 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 :

selBetdnt rofa BB 1D N wWassadi & 10 eszhldf the, 1v8) dinhyzed3antibndies at a

cell in culture comprising the nucleic acid molecule of claim 26. 31. A host

celhiplanltate Goinfebislg ahtlhmtydiceoia stoldcatd WiataphPgCdabalat 5 mg/ml

isolated cell line that produces a specific binding agent according to claim

20.id DAVESOT hhisstatetkicetidine of tlainb 32 ddietsimthenspeciftierbi(Ring2°C)

agent is an antibody. 34. An isolated cell line that produces an antibody

seleotadifioninliR4 dark.29He bduted 6213, tha Sadh7SepaRadaly Putiirough

2.40.1, and 3.10.1. 35. A composition comprising a specific binding agent

of gtaimrafckad®B- pbarohacestideaihe exdwaptabiscatarery 38T hdrich had been

composition of claim 35, wherein the specific binding agent is an

antdepdybi3fed withmp&:fionfenepluding prepecHitcis dwegeagzad ohciaim

20 and at least one agent selected from: a member of the geldanamycin

fansibeofrapisatoyeite patibifliod) andH35 okt The dRtiBedhonoismiratians of

Gabl modulator; dominant-negative Src; a von-Hippel-Landau inhibitor; a

nonhsteegideparationtavenatmigualgdNSiADaba@aaeEshiBROrnm. The ratio of

CelebrexTM (celecoxib); VioxxTM(rofecoxib); a vascular endothelial

groatiefadtenvedAy ang@iedadidaty vafibraldaktgtbusintatherfollowing

(FGF) modulator; an epidermal growth factor (EGF) modulator; a

kertimudgte growth factor (KGF); a KGF-related molecule; a KGF

modulator; a matrix metalloproteinase (MMP) modulator; IL-

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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2; Proluekin; Herceptin; Rituxan; Zevalin; Erbitux; epratuzumab; an

Woa%%qy}gp OPGL,; an inhibitor to Ang-2; an antibody to VEG%@W@S’&}%QFMS%G
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. 175 39. Use of the composition of claim 35
in the manufacture of a medicament for treating cancer in a patient. 40.

Uspefithecomassiliongiviaiendt o1 the manutdatiemnbadiedioddGRthat had
for treating cancer in a patient. 41. Use of the composition of claim 37 in -

thengepsbrciabeietia macicanent deniatingganeersinispatipsatéd Udiveg the
of the composition of claim 38 in the manufacture of a medicament for

tregtingfieBGeriara BRAHERE #3tdieediffthelengipas@bn of claim 35.in the
manufacture of a medicament for treating a solid tumor in a patient. 44.

Use of thgaegmpusid postiokicodpatitios manuiétuibeda coeteditiemassays

for treating a solid tumor in a patient. 45. Use of the composition of claim

37 indh eonenufaniureddf abegsicamisidfor. tieatibg-fokbhidolamexdass of the
patient. 46. Use of the composition of claim 38 in the manufacture of a

megligamentiforireaiing:a seiiddbeledin BhpatiEiTa Fhéledseatitfoaly 2.12.1 was
specific binding agent of claim 20 in the manufacture of a medicament for
treatingheandean itha palirnicwbreitdsseg medicaimeing isbsapablefobl&inipid
administered with at least one chemotherapy treatment. 48. The use of
claimoddy whersinihempdisdmatibisdgapable of biedvdsadFMinG tateslgtiantibody

to the administration of the chemotherapy treatment. 176a
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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49. The use of claim 47, wherein the medicament is capable of being :

WaAHIBEteret concurrent with the administration of the chemotR&/&B§2004/018936
treatment. 50. The use of claim 47, wherein the medicament is capable of
being administered subsequent to the administration of the chemotherapy
treatment 51. Use of a specific binding agent of claim 20 in the

R 918 MEES T TSI S DTS SIS v (T
e e Tdeamen s el Eﬁ%ﬁ#”%%ug%“s%%ﬁ?t Ui
;“:ratst D PR TS SR T oy
SRR g &“Féaﬁ%taz%&?@g%atﬁeu
e IR (i) S Lo
el o S 5 V0 S BRSNS LA ooy
e B 0PSRNl STl 38 S et
TR PR B2 i

&SH?:(J: The r {clalm 57, wherein the specific binding agent
ea ESAinG acid sequence selected from SEQ ID NO:

24’ 26’ 28[&&95‘]2 ' 34’ 3&‘13 %’a%;g) n?cﬂga‘%@that each of the ten antibodies to 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 antibedy. {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-labeled

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 (Cet#: 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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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 -

WO Q(mﬁ,,é%j\ specific binding agent which is capable of bindingratira3b0§818936 '
amino 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 165in .
thatmanutactineutixadedicaitehofcr bbiiningt 4Gustisotigbbpdtie plates were
binding hepatocyte growth factor (HGF) from an animal. 66. Use of a

m@pemdhe;bmpmﬁﬁg%l@d&mﬁéérﬁh@@plﬂ’é’eqﬁeﬁherw&gﬁﬂﬁém PBS
SEQ ID NO: 164 and 165 in the manufacture of a medicament for

desredsing 6. preTertmydiridny bbangtonenf thespeifitcbivitingteidng.
of claims 10-19 to hepatocyte growth factor (HGF). 178 67. Use of a:

polypepitEddisistingrophtdeastepecpaniad byidepapadelyerseingtedifsbie Met
SEQ ID NO: 164 and 165 in the manufacture of a medicament for ‘

QeAASIREET pgAvENiND biffdingbtanyemmetibtiecypepiidsradnddiody to
10-19 to hepatocyte growth factor (HGF). 68. Use of a polypeptide.

| qeoprisigpiderd.oTe @udne acithtiensancedolect G EPMMFLREING 74.1
164 and 165 in the manufacture of a medicament for decreasing or

RISV EMiTOrNN D R 2(Teali; DIOdingAgeBO toMEDAOGRS, grah\diB4toM. A

(HGF) 69. Use of a polypeptide consisting of at least one amino acid

SRAuANERf sAiegipd iR I ERMDIBGaittdad ISR dciheeliafuteeipistes. The
a medicament for decreasing or preventing binding of a specific binding

| ?gﬁg@%ﬁﬁg@%ﬁww@pm%%h’@ﬁgéﬁ@mﬂW 4 t:mes 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

148



1/83 SEQOUENCE LISTING <110> AMGEN INC. ABGENIX, INC.
WEENEEIWTTERESA L. COXON, ANGELA GREEN, LARRYRCTASMQ418936
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> 1 <211>

AP EaIR b AN S TS g ek PP UgRolp GGF was
tt tt

ceonulie Rt R A R e R R S e

aggagacaga 120 gtcaccatca cttgtcgggc gagtcagggt attagcagct ggttagcctg

gtatcagcag 180 aaaccaggga aagcccctaa cctectgate tatgaageat ccagtttgca

aagtggggtc 240 ccatcaaggt tcggcggﬁ(‘; &&1 g acagatttca ctctcaccat
cagcagcctg 300 cagcctgaag attttgcadc it caacaggcta acggtttccc

gtg%e%‘i Iq’zatlon in Cells

A. Met phosphorylation

[0303} HGF induces Met phosphorylation in PC-3 ceﬁs (ATCC,
Manassas, VA # CRL 1435). PC-3 cells were grown in 96-well 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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ggccaaggga ccaaggtgga aatcaaa 387 <210> 2 <211> 423 <212> DNA

w-2dexrofyiificial Sequence <220> <223> Description of Artificiglr/s2004/018936
Sequence: Synthetic HGF 1.24.1 Heavy chain V region (Vh,

H3-11)-hulgG2 C region) <400> 2 atggagtttg ggctgagctg ggttttcctt

gttgctatta taaaaggtgt ccagtgtcag 60 gtgcagctgg tggagtctgg gggaggcetty
gtcaagcctg gagggtccct gagactctcc 120 tgtgcagcct ctggattcac cttcagtgac :
taqracityiagetyiiacchgtoddGdctcbaorstagioedybiiac divagngyreredinearated for
agtagtagtg gtagtaccat atactacgca 240 gactctgtga agggccgatt caccatctcc
agffavaadgsed&FA8stc actgtatctg 300 WO 2005/017107

PCT[US2004/018936 2/83 caaatgaaca gcctgagagc cgaggacacg

| gccgtgtatg%‘% gagRaa'gagLal 200 rﬁ@‘é?ﬁr%%%?ﬁf??@@?l HigRgiabw glucose

tggggccagg gaaccctggt caccgtctct 420 agt 0> 3<211> 399

P Y A A R R R A

A R A R o coe

P I R S e oAt e e Ed e T et
dilutions were aépirated from the wells, and the plates were placed on ice for
1-2 minutes. The cells were rinsed once with 100 pl ice-cold PBS containing
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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tggtatgaga agaaaccggg acagcctcct aagctgctca tttactgggce atctacccgg 240

woaaterggggrtccctgaccg gttcagtgge agcgggtctg ggacagattt cactticaacs26d/018936
atcagcagcc tgcaggctga agatgtggca gtttattact gtcaccatta ttatagtact 360
ccgtggacgt tcggccaagg gaccaaggtg gaaatcaaa 399 <210> 4 <211> 411
<212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic HGF 1.29.1 Heavy chain V region (Vh,

3-33)ohtagbeaisedibe pios waitgdagthglgddehdigugttcamdgegopstature with
taagaggtgt ccagtgtcag 60 gtgcagctgg tggagtctgg gggaggcegtg gtccagcectg
ggaghtekirtgyadacibioo1dol 2figcbuiclBGgueiteinngtd Sgtageitatggratgalbumin
actgggtccg ccaggctceg 180 ggcaagggac tggagtgggt ggcagttata tggtatgatg

gaagfigtaa,diacia;dd® 206t ghdtcctBf), dby ¢ S dyateca2CdBioaa dmcadds, CA,

ccaagaacac gctgtatctg 300 caaatgaaca gcctgagagc cgaggacacg

gctosat: agtoiecsay aghogetiag Sbthagnl<Rigatplighniasigeogatibagygr: 10
accctggtca ccgtctctag t 411 <210> 5 <211> 387 <212> DNA <213>

Artifigip) SteUBTtECA0gy; 24k Pessitiption, oCArtifiogh Sevueaeeadded per well
Synthetic HGF 1.60.1 Light chain V region (Vk, 1-A20) <400> 5

atggasatgrgustesesq ltageaoigugasingiaatgaioigtctbakaggtadobime of 12.5

agatgtgaca tccagatgac ccagtctcca tcctcectgt ctgtatctgt cggagacaga 120 _

gtcageaicRBEaiaifringteassdaaHaaaacitaiidacolo @aterenaad 88d 8 pg/ml
of anti-mouse ORI-TAG-label (IGEN International, Gaithersburgh, 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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aaaccaggga aagttcctaa gctcctgatc tatgttgcat ccactttgca atcaggggtc 240
woWigs2R0R©17107 PCT/US2004/018936 3/83 ccgtctcggt tcagtgueasp004/018936
tggatctggg acagatttca ctctcaccat cagcagectg 300 cagcctgaag atgttgcaac
ttattactgt caaaactata acagtgaccc gctcactttc 360 ggcggcggga ccaaggtgga
gatcaaa 387 <210> 6 <211> 417 <212> DNA <213> Artificial Sequence
<220> c223> Description of Artificial Sequence: Synthetic HGF 1.60.1
Heavy cl#08] region W/B7HMGHelRiNese eroagidn 2B0ve!EastRlcRssaY plates
cctggaggat cctcttcttg gtggcagcag ccacaggagc ccactcccag 60 gtgcagcetgg .
R ARV e R s e N
ctggatacac cttcaccggc tactatataa actgggtgcg acaggeccct 180 g acaagggc
ttigaftygRoglytinydeie, adatesatd b &Sagﬂ!w@:é 540 tc

agggcagggt caccatgacc agggacacgt ccatcaccac agcctacat 300
gagpyayTaaighigbhee Rt At g lgvenstiarae gqaegaggg@ggawggach of the

360 ctacgctact acggtatgga.cgtctggggce caagggacca cggtcaccgt ctctagt
41%er2nbboriegnioHER7 fm@m&!&@@@%ﬁ%ﬁ%@&&éﬁ%ﬁ wglig.of U-87

<223> Description of Artificial Sequence: Synthetic HGE 1.61.3 Light
chmwwgioﬁmv@m@q@mmaoﬁﬁhﬁ@t@ﬁé@ﬁ@%’&dﬂ@@&@&é&&%@bﬁ
gggctcctgce tgctctggct ctcaggtgec 60

dilutions were: 100 pg/ml, 33.3 pg/mi, 11.1 pg/ml, 3.7 pg/mi, 1.2 pg/mi, 0.4

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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agatgtgaca tccagatgac ccagtctcca tcctcectgt ctgcatctgt aggagacaga 120
WEeaeYAIdaCitgccagge gagtcaggac attagcaact atttaaattg gtatcabCagIs8®4/018936
aaaccaggga cagcccctaa actcctgatc tacggtgcat ccgatttgga aacgggggtc 240
ccatcaaggt tcagtggaag tggatctggg acagatttta ctttcgccat cagcagcctg 300
cagcctgaag atattgcaac atattactgt caacagtatg ataatctccc gtacaatttt 360

gcca a ccaaggt tcaaa 387, <210> 8 <2 44 <212> DN )
<21§§q§gt%0|a %g"d? g'ﬂ%g%? &’52[ TeBAP %fﬁ&r‘?‘ﬁ%f%ﬂ'on ancﬁthe Excelfit
Sequence: Synth tic HGF 1.61 chai reg Vh, 4-31)-
hulg%fé} ok regiD Y 529085133 gaa%é_lé' \% ?ﬁi@?ccé% gcte
ccagatgggt cctctcccag 60 gtgcagctge aggagtcggg cccaggactg gtgaagcctt
cacagaccc{@iicdtcacc 1Patighadyrestpeigyetdscateaguaghdatbgitaet 15, All ten
actggagctg gatccgccag 180 cacccaggga agggcctgga gtggattggg tacatctatt
acagigiyagrditvatinsdo PUBRMEs2008) iry EQARGE/E BR00UALBE3GUBR/ survival
aacccgtccc tcaagagtcg agtcaccata tcagtagaca cgtctaagaa ccagttctcc 300
ctgaeigthgd b8t lfgastsccibgdas arayesytiteattactytieganiicdies B6de typically
cttcattact atgatagtag tggttattac tacggcggtg cttttgatat ctggggccaa 420
gggiesathgnchefgdc tagt 444 <210> 9 <211> 387 <212> DNA <213>
Artificial Sequence <220> <223> Description of Art|f|C|aI Sequence:

Synthetic HGF 1.74.3 Light Example 11

Neutralizing in Xenoqgraft 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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chain V region (Vk, 1-012/02) <400> 9 atggacatga gggtgcccgc tcagctcctg

w@ggsieqtnetactctggct ccgaggtgee 60 agatgtgaca tccagatgac Geagioi084/018936
tcctcectgt ctgcatetgt aggagacaga 120 gtcaccatca cttgeccggge aagtcagage

attaacagcg atttaaattg gtatcagcag 180 aaaccaggga aagtccctaa gctcctgatc
tatgttgcat ccagtttgca aaatggggtc 240 ccatcaaggt tcagtggcag tggatctggg
acagatttca ctctcaccat cagcagtctg 300 caacctgaag attttgcaac ttactactgt :
caseshHTIteBesEse Ralse tster i Tridefaatharcwidih x height.
387 <210>10 <211>417 <212> DNA <213> Artificial Sequence <220>
<2PesutsvaiscinelVzadivihsbgudiat ey niteticing progmeeHSHS Institute,
chain V region (Vh, VG1-02)- hulgG2 C region <400> 10 atggactgga

cctpgaggaryciéfetyging copeatpedacasy R Ab R cfylowvafijragalygfe’s
tgcagtctgg ggctgaggtg aagaagcctg gggcctcagt gaaggtctcc 120 tgcaaggctt o
ctgesddme dashccggc tactatatac actgggtgeg acaggeccct 180 ggacaagggc
ttgagtggat gggatggatc aaccctaaca gtggtggcac aaactatgca 240 cagaagtttc

agggcagoyianqAldapa RIS S PRFHEARICAEERALREE RGN dies to HGF
‘gagctgagca ggctgagatc tgacgacacg gccgtgtatt actgtgcgag agaactggaa

<223pdinmerptonpibBd BlseHIsReRHINTRRIIe HEA 1ARclWsidRdicate time of
dosing, and 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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chain V region (Vk, 1-A30) <400> 11 atggacatga gggtgcccgc tcagctcctg
waggesdtiid@ tgctctggtt eccaggtgec 60 aggtgtgaca tccagatgac cE&GtaiEed4/018936

tccteectgt ctgcatctgt aggagacaga 120 gtcaccatca cttgccgggce aagtcagggce

attagaaatg atttaggctg gtttcagcag 180 WO 20051017107

PCT/US2004/018936 5/83 aaaccaggga aagcccctaa gecgcectgatce tatgcetgcat

ccagftttgca aag tc 240, ccatcaaggt tcagcggcag.tggatctg cagaattc
AL BESE e 3BB T G TR e T I AP eReege HaF
12 95655, 555 £95 BIGA EAHL NG SUREIALID 839R9Mr3eA &1 200 b,
De?g}rﬁi)ption oé%rtific{al'Sequence:;gnthetig: HGFé{l.?%;‘CHea%_ch%ia\é "

regl&¥ (i, W GR-B89)IVHERES BYPEHIBRHADHS PP £SiB¥ e T G y the
cctectgetg gtggeagcte ccagatgggt cetgtcecag 60 gtgcagctge aggagtcggg
ccaagoastindiipagetifbadatjpec volitee twascmeastyescaneavaluatpdas

catcagcagt ggtggttact actggagctg gatccgccag 180 cacccaggga
aggisssigoachehavegghhacuitibe aebatugedy (Cat @hdRcvelin nedreagucable

tcaagagtcg agttaccata tcagtagaca cgtctaagaa ccagttctcc 300 ctgaaggtga
getitgigacrydayctihicindiggtedin pamniigeigadaerietednbiiting gtdd-87 MG
gggagttcga ctactacggt atggacgtct ggggccaagg gaccacggtc 420 accgtctcta

gt ABmnerarowiipwas obsegeed 2t s. tatisiica%y significant regression of

the established tumors was achieved by day 29. In separate experiments,
each of the ten'antibodi.es 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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<213> Artificial Sequence <220> <223> Description of Artificial
WOegOEMtEOBynthetic HGF 2.4.4 Light chain V region (VK, 4-B3CIA08048)18936
atggtgttgc agacccaggt cttcatttct ctgttgctct ggatctctgg tgcctacggg 60
gacatcgtga tgacccagtc tccagactcc ctggctgtgt ctctgggcga gagggcecacc 120
atcaactgca agtccagcca gagtgtttta ttcagctcca acaataagaa ttacttagct 180

tggtatcagc agg acagcctc ctca ttta C atct cgg,24Q
S ST S §g§§‘88{¢"§@% i PRUCITEY Yate the
atcagcagcc,tgc tattact aata t tt ct
oot R s RS R R T e
© <212> DNA <213> Artificigl Sequence <220> <223> Description of .
ArTIRPERATRCE: ARG PP G0} WASHSS Seg s A 1A two of
4-31 IgG2 C region <400> 14 at aaacac tggttctt cctcctgctg
gtgg‘%ﬁ@&@é@ﬁﬂﬁi@@%ﬁ BERGREQE | ééé?%@d Sicggg cccaggactg
gtgaagcctt cacagaccct gtccctcacc 120 WO 2005/017107
PCTJUS2004/018936 6/83 tgcactgtct ctggtggctc catcagcagt ggtgtttact =
actggagctg gatccgccag 180 cacccaggga agggcctgga gtggattggg tacttctatt
atagtgggaa cacctaccac 240 aacccgtccc tcaagagtcg agtgaccata
tcagtagaca cgtctaagaa ccagttctcc 300 ctgaagctga gctctgtgac tgccgecggac
acggccgtgt attactgtgc gagagatcgt 360 agtggctacg atcaccctga tgcttttgat
atctggggcc aagggacaat ggtcaccgtc 420 tctagt 426
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€210> 15 <211> 384 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic HGF 2.12.1 Light
chain V region (Vk, 3-L2/L16) <400> 15 atggaagccc cagctcagct tctcttcctc
wEtgElastict ggctceccaga taccactgga 60 gaaatagtga tgacgeagte tccagccacc
ctgtctgtgt ctccagggga aagagccacc 120 ctctcctgca gggccagtca gagtgttgac
agcaacttag cctggtaccg gcagaaacct 180 ggccaggctc ccaggctcct catctatggt

1. IERNCERTsR ATFREHIRISterRpaShE 4 1a8allcAsENRpRISES G ity
tgggactgag ttcactctca ccatcagcag cctgcagtct 300 gaagattttg cagtttatta

detdSHIAGRA G IERDFYassiseed FaRe 1989 360 DR2E 0884 TIRGH gagat
taaa 384 <210> 16 <211> 417 <212> DNA <213> Atrtificial Sequence

<220merAs T DrsGiptaibatAstificial miprustiaes siihet G d%eliZglh i j k
Heavy chain V region (Vh4-59)- hulgG2 C region <400> 16 atgaaacacc

I miategitell whketsntaralogcrRECS RreoRIGad! fe6iEIRRGAL, GigBiBRAGRIgC
aggagtcggg cccaggactg gtgaagcctt cggagaccct gtcectcace 120 tgcactgtct

glutiegitgg Giernaicagiath isciarigral deipyatnnteasagreined d8fh@agrhrgggac
tggagtggat tgggtatgtc tattacagtg ggagcaccaa ttacaacccc 240 tccctcaaga

serffiegagtias saidagtsgandaeiconipngaaddayitaekstgangSP0s@ligractctg

tgaccgctgc ggacacggcc gtgtattact gtgcgagagggggatacgat 360 ttttggagtg
glygitteititgasiactiogdc cagigaachs fignsecgicietaptvhline 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,
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;



<210> 17 <211> 387 <212> DNA <213> Atrtificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic HGF 2.40.1 Light
chain V region (Vk, 1A20) <400> 17 atggacatga gggtgcccgc tcagctcctg

t 0 VA TR
S R NS Metehoo y 7 o o o7
g ﬁ*,%ﬁ@ﬁ?ﬂ%%‘%%ﬂ?fé %Os&[&&gﬁaf%%ﬂﬁﬁ%% Apcrguciadaadly ,

atttaggctg gtatcagcag aaaccaggga aagcccctaa gegectgate tatgttgeat

is SORGILAGARURNAIN S AL SUGRRI Y GRARRAS AR AP 3 RURaLlERy

ctctcacaat cagcagcctg 300 cagcctgaag atfttgcaac ttattactgt ctacaacata

froffAgHRAGHE JRGRAHE 3RMhiAgCPaaaMa. CHiRasiaga Q%C%?eét%é fForP>
18 <211>420 <212> DNA <213> Artificial Sequence <220> <223>

ph@rﬁﬁ&@?ﬁﬂ@,Qg%’giﬁ%i%%‘é%d?‘é(éﬁlé‘?ggih@ B EIRBY ¥mintnad\e

region (Vh, VG 4-31)- hulgG2 C region <400> 18 atgaaacacc tgtggttctt
is SOEHEFOHHIEAREIGRAINBIIIHGAMREHRBILRI I HAIEHYS BAAILIHGm

cccaggactg gtgaagcctt cacagaccct gtccctcacc 120 tgcactgtct ctggtggctc

protfie 2graeiR GILaRIRC PHRAGIS SRS IR AR SRC A9 or

agggcctgga gtggattggg aacatctatt acagtgggat cacctactac 240 aacccgtccc
try$tE88881EHANG RS ISAN RIS RNIEANBF GEIHBRIE ROR not present;
amino acid g’ is tryptophan, leucine, proline, tyrosine, or isoleucine; and
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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ctgaagctga gttctgtgac tgccgecggac acggcecgtgt attactgtge gagagatcec 360
ctctacggtg actacgggtt cgacccctgg ggccagggaa ccctggteac cgtctctagt 420
<210> 19 <211> 384 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic HGF 3.10.1 Light

2 cHamispleige pelweentidn awyRIsm 89 s SO TRIRIBATR B Cttccte

ctgctactct ggctcccaga taccactgga 60 gaaatagtga tgacgcagtc tccagccacc
d%t@f&%@gt&f@@@@dé%%bﬁ%}@@é@% fronn &t chagsﬁgbaegteaF@@ tagc

agcaacttag cctggtacca gcagaaacct 180 ggccaggcte ccaggetect cat?tatggt
& GRfed e 1

geattte Job e GRMRIERA0R 2NN FHI K5RMEP4S!

tgggacagag ttcactctca ccatcagcag cctgcagtct 300 gaagattttg cagtttatta
WhelGiP8eHE RS e NGRS LAk BRI BB IRRAAGHH AES a?saﬁgiagam

taaa 384 <210> 20 <211> 417 <212> DNA <213> Artificial Sequence
asRIMHG-ACKHAEOEIRFNADIS SIOARIFSENE ERRCE ik Sflaqie s 1orD.1

Heavy chain V region (Vh, VG 4-34)- huigGl C region <400>20 .
aS%%%é@%&@%@ﬁcﬁ%ﬁ@ctﬁ%‘ﬂ&“gtﬂ@{@éﬁ&f@ceéé%ﬁ%fdtﬁ'&Etg"iﬁ?ﬁ@&gaé@\ﬁ'@

2005/017107 PCT/US2004/018936 8/83 _gtgcagg%t(ac agcagtggg

tyragBas GARIRN AEE R S SIS Fr B RE O B S AT Lt

cttcagtact tactactgga gctg%?_tccg ccagccccca, 180 . L
selected tfrom isoleucine, methionihe, or tryptophan; and amino acid g is

selected from histidine, asparagine, or serine;

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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gggaaggggc tggagtggat tggggaaatc aatcatagtg gaagcaccaa ctacaacccg
240 tccctcaaga gtcgagtcac catatcagta gacacgtcca agaaccagtt ctcectgaag
300 ctgagctctg tgaccgccge ggacacggct gtgtattact gtgcgagagg ggggtacgat

o SR I, RS SO ST L)
T L

selSilaPAYRR gggﬁ%a&:ts%qi aactgcct ctgttgtgtg cctgctgaat aacttctatc
ccagagaggC Caaagtacag 120 tggaaggtgg ataacgccct ccaatcgggt

aaclgReogn) %ﬂ?ﬂ%‘:@éﬁwg@%%‘% ARPAAGAEACILRYS ¢ o'

cctcagcagc accctgacgc tgagcaaagce agactacgag 240 aaacacaaag

g ﬁcta;@%Ptﬂqcﬂaégb@%@‘PFWﬁéﬁaﬂ%ﬂﬂg8?&9%?s%%&%&ﬁ@égréw%utamic
agcttcaaca ggggagagtg ttga 324 <210> 22 <211> 993 <212>DNA

ac:[ézéré;ﬁe@ﬁgf%?d SRHRNCE 793R8 ST GTSRIRNLHADTECHE - is

equence: Synthetic Human IgGl’ Constant Region <400> 22 gcctccacca

selBRRCHEA SHHIE CGuERIC3RSE! SEICSARIAN EANsIRIRN) ?9059{53,5&96‘9099
ccctgggcetg cetggtcaag gactacttce ccgaaccggt gacggtgteg 120 tggaactcag

glySTREHRA SATAYAI%L AARB UG EAIC IR GLAGRST JrAMR: ggactctact

ccctcagcag cgtggtgacc gtgccctcca gecagcttggg cacccagacc 240
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
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 ' 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; aminc
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 g’
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tacatctgca acgtgaatca caagcccagc aacaccaagg tggacaagaa agttgagccc
300 aaatcttgtg acaaaactca cacatgccca ccgtgcccag cacctgaact
cctgggggga 360 ccgtcagtct tectcttcce cccaaaacce aaggacacce tcatgatcte

B

aagacaaagge cgcgggagga gcagtacaac 540 agcacgtacc gtgtggtcag
Or REE e gtcctgcacc aggactggct gaatggcaag 600 gagtacaagt

gcaaggtctc caacaaagcc gteccagecc ccatcga aaccatetcc 66 I
R e R e G R A
‘%g ctgaccaa aggtcag cctgacctgc ctggtcaaag gcttctatcc cagcgacatc
ca eg%?c%@ggﬁgggagagcaa tggtcagccg gagaacaact acaagaccac
gcctcecgtg 840 ctggactccg acggctcectt cttcctctat agcaagctca ccgtggacaa
3. gddeagotypedtidecalcagydycangicitity algerspiyatacilgaagicsigreerase
ccactacacg 960 cagaagagcc tctccctgtc tccgggtaaa tga 993 <210> 23

seletetbfagh BEN200B012502 R 21/ 332004 8%,803639/83, aAd28DNA
<213> Artificial sequence <220> <223> Description of Artificial

4. S%%%E%MRHFHF&BW% i dsMP AL RAUAR éﬁ%ﬂ% SEi9IGeRR

agggc gtcttccec ctggegcecct getccaggag cacctccgag 60 agcacagegg

scICERIB9HY SRlBpIEARB IBRIAS IS LosIRaseugh 0g6081ateg 120 igaactcag

gcgctctgac cagcggegtg cacaccttce cagctgtect acagtcctca 180 ggactctact
ccctcageag cgtggtgacc gtgecctcea geaacttcgg cacccagacc 240

5. tabREdAgHDRYAR A AR cEoaRY BRA &t darR R caBiacasi§agugace

oo R TR S o,
420

1090.

6. The polypeptide of claim 2, comprising at least one amino acid sequence
selected from SEQ ID NO: 110, 111, 112, 113, 114, 115, 116, 117, 118, and

119.

7. The polypeptide of any of claims 2-6, wherein the polypeptide is a
specific binding agent.

8. The polypeptide of any of claims 2-6, wherein the polypeptide is an

antibody.

9. An isolated specific binding agent, wherein the specific binding agent
comprises:
(i) a first polypeptide comprising at least one complementarity

determining region (CDR) selected from CDR1a, CDR2a, and CDR3a
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gtggtggtgg acgtgagcca cgaagaccce gaggtccagt tcaactggta cgtggacggce
480 gtggaggtgc ataatgccaa gacaaagcca cgggaggagce agttcaacag
cacgttccgt 540 gtggtcagcg tcctcaccgt tgtgcaccag gactggctga acggcaagga

coatatoean TR0 LB IOEES g AL S0 akacag D od o
cagccggagaacaactac a cagac clcccatac ctccoac.840 ctecttct
ol S R i Sy e
sere A RS PSR A s I R e BetRene ™
oy B S, T A SRR PP R e ey
s e AR A el SR b P s i Bt
pre B g A e RS B AR AT 2 s o
Prefih iy 00 AR SR R M R TY e
pre%gr?[?amino acid k is selected from asparagine, threconine, 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 ieucine; and amino
acid q is selected from alanine, glycine, or asparagine;
wherein CDR2a comprises the amino acid sequencerstuvw
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;
wherein CDR3a comprises the amino acid sequenceyza b’ ¢’
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
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lle Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 100
105 110 WO 2005/017107 PCT/US2004/018936 10/83 Ala Asn Gly the
Pro Trp Thr Phe Gly GIn Gly Thr Lys Val Glu lle 115 120 125 Lys <210>

o B e e P A I Lo 1 PSRy Sham 0
ol B rRe T O Sl e AOTSE EdEANR B R e
S S R DT S e
e PP DAl 7R TR AU e
nolYALLR GRS RO TAIJIE 365 G50, AR ARt Ao 8AG%25 Ser

Leu Tyr Leu GIn Met Asn Sér Leu Arg Ala GIu Asp Thr Ala Val' 100 - 105

isoftiside” 26 SR A M ARPIFEL RS \SPa2pLEiAEP i Val Leu Phe

wherein the first polypeptide, in association with an antibody

heavy chain, is capable of binding hepatocyte growth factor (HGF); and
(ii) a second polypeptide comprising at least one complementarity

determining region (CDR) selected from CDR1b, CDR2b, or CDR3b
wherein CDR1b comprises the amino acid sequence a b ¢ d e f g, 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
isocleucine, methionine, or tryptophan; and amino acid g is selected from
histidine, asparagine, or serine;

wherein CDR2b comprises the amino acid sequence hijkimn
opqgrstuvwx, 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 Kk 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
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115120 125 Asp Tyr Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser 130
135 140 <210> 26 <211> 133 <212> PRT <213> Atrtificial Sequence
<220> <223> Description of Artificial Sequence: Synthetic HGF 1.29.1
Light chain V region (Vk, 4-B3) WO 2005/017107 PC'%g§2004/018936
glyg /%@‘”é&ﬁtﬁ'ﬁ’:z%g IV AESEGIATIGITY A BIfE 768 U BREDEY Trp

lle Ser 1510.15 Asp Ala Tyr Gly Asp lle Val Met Thr Gin Ser Prqg A
three, ARPBIFACSh SOHNSeFLIEHEINPGRT ASHAESTIR: AR 2 ByS

elSer rGirj[ Ser 35 40 4? IIe,Ehe"I: r ?er_Ser.ThrAs L}/SSA n Iyt ]reu
SelRoR A i r)Re oS SR e, Sy BTG 5 PP LT
B R R A RS R

Leu Gin Ala Gl al Ala Val Tyr 100 105.1.10 Tyr Cys GIn Gin Tyr
s e R AT
fror%ly&utamine, aspartic acid, or proling; 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;

wherein CDR3b comprises the amino acid sequenceyza' b’ ¢

defghijkiimno p qr, wherein amino acid y is selected from
giutamic acid, aspartic acid, serine, or giycine, or is not present; amino acid z
is selected from leucine, giutamic 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 ¢’ 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 e’ 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
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
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130 <210> 27 <211> 137 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic HGF 1.29.1 Heavy
chain V region (Vh, 3-33)- hngGZ C region <400> 27 Met Glu Phe Gly
ésnTr VaIPheL Ptf\l{ IaL uLeu Ar a/ 151 5 1nC Gln
pfe\?%l‘ ALY ot OEIyX/%ﬁ‘R‘)%u TR SO ‘R?g

eu Arg Leu Ser,C sAI AIaSerG| e Thr,Phe 4045 SerS rT r
P b@i 7 s SaedRdH e,

>PR/F 'Hs TP TG ACRTS G 155 SRR IR e s e
SRl e ﬁﬁe‘?%f” BB R BEhe”
L B T B
is %’gc‘?ﬁ) I}ﬁﬁ*&é\lﬁgﬁé%}é %A%QCT%% 6%%33}&@ %J%Qsjlgclf_’[ &&84}’ Em;no

er Ser
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; and

wherein the second polypeptide, in association with an antibody
light chain, is capable of binding HGF and wherein the specific binding agent
comprises at least one amino acid sequence selected from SEQ ID NO: 24,
26, 28, 30, 32, 34, 36, 38, 40, 42, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 70,
71,72,73,74,75,76,77,78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90,
91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 108, 107,

108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118, and 119.

10. The specific binding agent of claim 9, comprising the amino acid

sequences of SEQ ID NO. 24 and 25.

11. The specific binding agent of claim 9, comprising the amino acid

sequences of SEQ 1D NO. 26 and 27.
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<211> 129 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic HGF 1.60.1 Light chain V
region (Vk, 1-A20) <400> 28 Met Asp Met Arg Val Pro Ala Gin Leu Leu
Gly Lou Leu Leu Lis Trp 15 10 Leu Pro Asp Thr Arg Cys Asp lle Gin Met

1ZAMSiapBeifieroiBEnGapcdd 26@3ain & GenpidiBe thvabGilindsgidrg Val
Thr lle Thr Cys Arg Ala Ser 35 40 45 Gin Gly lle Ser Ser Tyr Lou Ala Trp

seraBreS Qe FPd\Gly 28 9re285 Val Pro Lys Leu Leu lle Tyr Val Ala
Ser Thr Leu Gin Ser Gly Val 65 70 75 Pro Ser Arg Phe Ser Gly Ser Gly
Ser GlyO Thr Asp the Thr Leu Thr 85 lle Ser Ser Leu Gin Pro Giu Asp Val
Ala Thr Tyr Tyr Cys Gin Asn 100 105 110 Tyr Asn Ser Asp Pro Leu Thr
the Gly Gly Gly Thr Lys Val Glu lle 115 120 125 Lys <210> 29 <211>
139 <212> PRT <213> Atrtificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic HGF 1.60.1
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Heavy chain V region (Vh, 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 15 10 15 Ala His Ser Gin Val Gin Leu
Val Gin Ser Gly Ala Glu Val Lys Lys 20 25 30 Pro Gly Ala Ser Val Lys Val
13 SahewpkydidlEirsinghgeyt dheiBhe S350ptsiNy tBéy argiribyadid Asn Trp
Val Arg Gin Ala Pro Gly Gin Gly Leu 50 55 Glu Trp Met Gly Trp lle Asn
sedrentes SES B BIWThr3&santyBAla |0 65 70 75 Gin Lys Phe GIn Gly
Arg Val Thr Met Thr Arg Asp Thr Ser lle Thr 85 90 95 Thr Ala Tyr Met Glu

’ﬁ%“é?heué RS A st LU e
%@éﬂ? E;ﬁi'ﬂ@r ¥3l.Ser Ser 130 135 <210> 30 <211> 129

> PRT Artificial Sequence <220> <223> Description of

Artlflc:lal Sequence: Synthetic HGF 1.61.3 Light chain v region (VK,
15.1-bheepyciobingmng agent of claim 9, comprising the amine acid

seqguences 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. The specific binding agent of claim 9, comprising the amino acid

sequences of SEQ 1D NO. 38 and 39.

18. The specific binding agent of claim 9, comprising the amino acid

sequences of SEQ ID NO. 40 and 41.

19. The specific binding agent of claim 9, comprising the amino acid

sequences of SEQ ID NO. 42 and 43.
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Met Asp Met Arg Val Pro Ala Gin Leu Lau Gly Leu Leu Leu Lis Trp 1510
Leu Ser Gly Ala Arg Cys Asp lle GIn Met Thr GIn Ser Proo Set Set 20 25
Leu Ser Ala Ser Val Gly Asp Arg Val Thr lle Thr Cys Gin Ala Set 35 40
Gin Asp lle Ser Asn Tyr Leu Asn Trp Tyr Gin Ginn Lys Pro Gly Thr 50 55
20 AlBRrerensgifichindnglegamiGhckEsR CARPHANGIU Thr Gly Vaal0 65 70
75 Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Ala 85
90 95 ey 0hsi01IDp I 8 $PE0H0 2B BB AiarseanarsisBen N 8iNim
Pro Glu Asp lle Ala Thr Tyr Tyr Cys GIn GIn 100 105 110 Tyr Asp Asn
acifsiepreTSE AEEEE BNNGEGIPTNAL: DL 84,0, (B 133, 13@ 39638y41,
<210> 31 <211> 148 <212> PRT <213> Atrtificial Sequence <220>
and#233Mmkscription of Artificial Sequencer Synthetic HGF 1.61.3. Heavy
chain V region (Vg, 4-31)- hulgG2 C region <400> 31 Met Lys His Leu
Trp Pligipkbaiacompisiny 8l IR0 vatakig Tegion SAMABSI0gAkasise

GIn Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys
acid sequence selected from SEQ ID NO: 24, 26, 28, 30, 32, 34, 36, 38, 40,

and 42.

21. A specific binding agent according to claim 20, wherein the specific
binding agent has at least one property selected from: a) competes for binding
to HGF with at least one antibody selected from 1.24.1, 1.29.1, 1.60.1, 1.61.3,

1.743,1.75.1,2.4.4, 2121, 2.40.1, and 3.10.1; b} binds to the same epitope
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20 25 30 Pro Ser Gin Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser
lle 3540 45 Ser Ser Asp Gly Tyr Tyr Trp Ser Trp lle Arg Gin His Pro Gly
Lys 50 55 60 Gly Leu Glu Trp lle Gly Tyr lle Tyr Tyr Ser Gly Ser Thr Tyr

or BEPSATY 1EA0CASTRIRRR LOAYS BRI Thodo Pk AsaThr

er Lys eu Lys LeuSér Ser'Val Thr Ala’Ala

1.7259 Jhygia éggggﬁ 330 %V&B.Fyram&%/ﬁ.fr\,'aaﬁzﬁq: BindisthqHd s hy

yr'’Asp Ser y 115120 125 "Tyr Tyr Tyr Gly Gly Ala Phe Asp lle Trp

anfig¥ri 38 ﬁ%(tﬂ&ruWB\g@t Pe%%é&?e%&iﬁ&kfy@él@&%?}%&ﬂﬁ 24107234 1,

11>7129 <212> PRT c¢213> Artificial Sequence WO 2005/017107
1 .6§9T/H§E@94(9£%93ﬁ7%5(?%.&%29?_1 52237 AdeFCopyon @ Avtificial
eduence: Synthetic HGF 1.74.3 Light chain V'region (Vk, 1-012/02)
<400> 32 Met Asp Met Arg Val Pro Ala Gin Leu Leu Gly Leu Leu Leu Lein
Trp 151015 Lev Arg Gly Ala Arg Cys Asp lle Gin Met Thr GIn Ser Pro
Ser Ser
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20 25 30 Leu Ser Ala Ser Val Gly Asp Arg Val Thr lle Thr Cys Arg Ala Ser
35 40 45 Gin Ser lle Ass Ser Asp Leu Asn Trp Tyr GIn Gin Lys Pro Gly
Lys 50 55 60 Val Pro Lye Leu Leu lle Tyr Val Ala Ser Ser Leu GIn Asn
Gly Val 65 70 75 80 Pro Ser Arg Phe Ser Gly Ser Gly Ser Giy Thr Asp
Phe 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
22. 743 R0cieh DERBRISR CEadnclid dridast Sie B iati egidhoe
Artificial Se LSyntheti [ regjon{Vh,
selg R T R N Ao 2 S T i i, AT o e
Leu Val Ala Ala Ala Thr Gly 15 10 15 Ala His Ser Gin Val Gin Leu Val
23.@In Belatig ARIGRPYE OpMBESIY 28 BasPr 6 MRpSwid/aeayentsl Ser

Cys Lys Ala Ser Gly Tyr Thr Phe 35 40 45 Thr Gly Tyr Tyr lle His Trp Val
selpgtpdiitomadie EiNSh Biyde?S@55%D 35, 37, 39, 41, and 43.

24. An isolated nucleic acid molecule comprising at least one nucleotide

sequence selected from SEQ ID NO: 1, 3,5,7,9, 11, 13, 15, 17, and 19.

25. An isolated nucleic acid molecule comprising at least one nucleotide

sequence selected from SEQ ID NO: 2, 4, 86, 8, 10, 12, 14, 16, 18, and 20.
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Glu Trp Met Gly Trp lle Asn Pro Asn Ser Gly Giy Thr Ass Tyr Ala 65 70 75
80 WO 2005/017107 PCT/US2004/018936 16/83 GIn Lys Phe GIn Gly
Arg Val Thr Met Thr Arg Asp Thr Ser lle Ser 85 90 95 Thr Ala Tyr Met
Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val 100 105 110 Tyr Tyr
26 .Gy istated Gleledua@id reletudeTial enGiyi ket Aoty Mabtitiescopiptizig
Trp Gly GIn Gly Thr Thr Val Thr Val Ser Ser 130 135 <210> 34 <211>
at le2st enezoPRERMRDBF IR ttteNSegoragior 2 MRy Z2eclestamidit 1a,
Artificial Sequence: Synthetic HGF 1.75.1 Light chain V region (VK,
CDRA303reAi0H3REBMet Asp Met Arg Val Pro Ala Gin Leu Leu Gly Leu Leu
LeuLeu Trp 151015 Phe Pro Gly Ala Arg Cys Asp lle GIn Met Thr Gin
Ser PheS# SEIREIDGWrisas He AliSeevid BgusssAb/admf odmhk
Cys Arg Ala Ser 3540 45 GIn Gly lle Arg Asn Asp Leu Gly Trp Phe GIn
I M@Ie byg, FYbaBHNLg8iB0 85¢e iaRetaeiegdrarny iveindeargning Q8 Ser Ser
Leu Gin Ser Gly Val 65 70 75 80
glutamine; amino 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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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 Lys Val Glu lle
115R26ré bChR3e2ddin@ s e adiho@did s 8RB et §z Artiflatal’ e’ f
Sequence WO 2005/017107 PCT/US2004/018936 17/83 <220> <223>

g HeshapsioneatiAdtificidl\SequsacedSyothelictbtGihc ofSduditen\gmeinaimadd z
region (Vh, VG4-31)-hulgG2 C region <400> 35 Met Lys His Leu Trp Phe
is shledted fremlgiuidalinda AdpdPegifeg drardidind, Bnivalded Sds Gledaid
GIn Leu Gin Gin Ser Gly Pro Gly Len Val Lys 20 25 30 Pro Ser GIn Thr
fromeyrSeinkbahidtidiGysalimiNa) SesdiyeGhndeo keidh'48 délSreSE0GIY
Gly Tyr Tyr Trp Ser Trp lle Arg GIn His Pro Gly Lys 50 55 60 Gly Leu Glu
phéip dllahe Tiyrdsifgr abpastic SlidSasgdmdyrel ur 6Sokicm&akemoRroid ¢’
Ser Leu Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys 85 90 95 Asn
is sEladRivkf&en lsenihysgialiSer @arsgarddgindlamiadapid ol &lselected from
proline, tyrosine, threonine, phenylalanine, aspartic acid, leucine, or
tryptophan; amino acid €’ 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; 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;
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100 105 110 Val Tyr Tyr Cys Ala Arg Asp Pro Leu Trp Phe Gly Glu Phe

wAshoE)iddy 120 125 Tyr Gly Met Asp Val Trp Gly GIn Gly The For¥alo4/018936
Thr Val Ser Ser 130 135 140 <210> 36 <211> 133 <212> PRT <213> -

Artificial Sequence <220> <223> Description of Artificial Sequence:

Synthetic HGF 2.4.4 Light chain V region (Vk, 4-53) <400> 36 Met Val

Leu GIn Thr GIn Val_ Phe lle Ser Leu Leu Leu Trp lle Ser 151015 Gly

Ala Tyr Gly"h§saie GRIRAS aririseehrronise seidisannenze BS ROl wah op q
Ser Leu Gly Glu Arg Ala Thr lle Asn Cys Lys Ser Ser GIn Ser 35 40 45

Val £ 4 PHYE SerReRsATRIER Brdls i BRledted fromiTyiopes)ty S8 5, valine,
60 WO 2005/017107 PCT/US2004/018936 18/83 Lys Pro Gly Gin Pro
ProdSRABATeLAIERTIS Asidsamine Ard 65 Felzsted o Swiaivive)

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 85 90 95 Phe Thr Leu

Thr RRESWIARNIDBLAE iR !becﬂmmwm i seleqipd ir@mlwamg‘r:ye Gyeine,

GIn Gin Tyr Phe Ser Pro Pro Trp Thr Phe Gly GIn Gly Thr
tryptophan, or tyros:ne 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 of serine, or is not present; amiho acid o is selected from glyciné,
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 select.ed from tyrosine or histidine;
amino acid s is selected from alanine or asparagine; amino acid t is _sele'cted
from glutamine, aspariic 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;

wherein CDR3b éomprises the amino ac‘id sequenceyza'b c'd e'¥
ghifK!'mn o p 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, 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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115120 125 Lys Val Gin lle Lys 130 <210> 37 <211> 142 <212> PRT
<213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Synthetic HGF 2.4.4 Heavy chain V region (Vh, VG
phdn$iBlmitg210sregiopres4b0-afindaidigsiHs digaiemPisenBhpreeariteu
Leu Val Ala Ala Pro Arg Trp 15 10 15 lle Leu Ser GIn Val GIn Leu Lys
amGin &ad GysPsel&iieddrovalrypoph @b QOyRysiIBErdBis Tbtlpraeset;lauino
Thr Cys Thr Val Ser Gly Gly Ser lle 35 40 45 Ser Ser Gly Val Tyr Tyr Trp
aci8érig msteticatin ¢tissPvot Ghedgst; BonisoeaciGly iesdiEotddderGigie
Phe Tyr Tyr Ser Gly Asn Thr Tyr His 65 70 75 Asn Pro Ser Leu Lys Ser
or Anginitad Tow ilenSepdabAbEMinGarcid/s’ B506r850kdn Bihraechérarmoino
Lye Lau Ser Ser Val Thr Ala Ala Asp Thr Ala 100 105 110 Val Tyr Tyr
acidysselanieddpomqiSeing griyrosipetiy rodispedart] 8rmie uxad Plig
Asp lle Trp Gly G1nGly Thr Met Val Thr Val Ser Ser 130 135 140 <210>
selggted 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 ¢’
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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<211> 128 WO 2005/017107 PCT/US2004/018936 19/83 <212> PRT
<213> Artificial sequence <220> <223> Description of Artificial
Sequence: 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
33 Prbelis rtetscalsinem DiricipS whersial e sPrReitmbautirgagentrisran
Leu Ser 20 25 30 Val Ser Pro Gly Gin Arg Ala Thr Leu Ser Cys Arg Ala
ant$®@dgin Ser 35 40 45 Val Asp Ser Asn Leu Ala Trp Tyr Arg Gin Lys Pro
Gly Gin Ala Pro 50 55 60 Arg Lou Leu lle Tyr Gly Ala Ser Thr Arg Ala Thr

34.Gl% k@b%{@d\&ﬁﬁR@tﬁé?oﬂt&é’@amt%b@%@a@ﬁ% Thi4Gin Phe
Thr Leu Thr lle Ser 85 90 95 Ser Leu Gin Ser Glu Asp Phe Ala Val Tyr

1.20% QY@= 81 Byrllp4 K6 Fan11104 Asm Tirp Fro fo; lladdisRigeGly Gin
Gly Thr Arg Len Glu lle Lys 115 120 125 <210> 39 <211> 139 <212>

PRT <213> Artificial Sequence <220>
35. A compositfgn comprisﬂ‘ng a spec%ic binding agent of claim 20 and a

pharmaceutically acceptable carrier.

36. The composition of claim 35, wherein the specific binding agent is an

antibody.

37. A composition comprising a specific binding agent of claim 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 Gab1 modulator;
dominani-negative Src; a von-Hippel-Landau inhibitor; a non-steroidal anti-
inflammatory drug (NSAID); a COX-2 inhibitor; Celebrex™ (celecoxib);
Vioxx™(rofecoxib); a vascular endothelial growth factor (VEGF); a VEGF
modulator; a fibroblast growth factor (FGF) modulator; an epidermal growth
factor (EGF) modulator; a keratinocyte growth factor (KGF); a KGF-related
molecule; a KGF modulator; 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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<223> Description of Artificial Sequence: Synthetic HGF 2.12.1 Heavy
chain V region (Vg, 4-59)- hulgG2 C region <400> 39 Met Lys His Leu Trp
Phe Phe Leu Len Leu Val Ala Ala Pro Arg Trp 1510 15 Val Leu Ser GIn
Val GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys 20 25 30 Pro Ser Gin

39.Ths ¢ ef tBerdoetpbiiticyoT brafal BeinGhe Gy Sigfatturdofa 4tedBamsHe
Tyr Tyr Trp Ser Trp lle Arg GIn Pro Pro Gly Lys Gly Leu 50 55 60 WO

for RERRAINY cHOCH QT HISRROH/018936 20/83 Glu Trp lle Gly Tyr Val Tyr Tyr
Ser Gly Set Thr Asn Tyr Asn Pro 65 70 75 80 Ser Leu Lys Ser Arg Val

oo R R T R TR At
. , | h 2012 I
for By SR AR <o er 130 138 <2105 40 <2115 129
<212> PRT <213> Artificial Sequence <220> <223> Description of
41.Adsfcrd| iBe gosmesiBynthbatainGE dmthe matfactineofaypadicrmarto)

for treating cancer in a patient.

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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<400> 40 Met Asp Met Arg Val Pro Ala GIn Leu Leu Gly Leu LeulLeu Leu
Trp 1510 15 Phe Pro Gly Ala Arg Cys Asp lle GIn Met Thr GIn Ser Pro
Ser Ser 20 25 30 Leu Ser Ala Ser Val Gly Asp Arg Val Thr lle Thr Cys
Arg Ala Ser 35 40 45 GIn Gly lle Arg Asn Asp Leu Gly Trp Tyr Gin Gin
41\ eiaspesiToobimiim ageprtelgainrg® i the manHpaidresi Ser
Leu Gin Ser Gly Val 65 70 75 80 Pro Ser Arg Phe Set Gly Ser Gly Ser
megicemesiuieHEcplng Sanser §5a0afieNb wbern @@iﬂ@iﬁ@?@’@ﬁﬁh‘%
the Ala Thr Tyr Tyr Cys Leu Gin 100 105 110 His Asn Ser Tyr Pro Leu
capabieefdricgpaninialargd vithatiaast pne sharstigears faiment.
<211> 140 WO 2005/017107 PCT/US2004/018936 21/83 <212> PRT

4823 AEftTialaheiEneRerd AR Atidasraitniam phbiBIteiBEing
Sequence: Synthetic HGF 2.40.1 Heavy chain V region (Vh, VG

adritdisturgeiorroing acthPstrhidetdpmpélchbabTierBpy trhstrnent eu
Leu Val Ala Ala Pro Arg Trp 1510 15
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Val Leu Ser Gin Val Gin Leu GIn Glu Ser Gly Pro Gly Leu Val Lys 20 25
30 Pro Ser Gin Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle 35
40 45 Sex Ser Gly Gly Tyr Tyr Trp Ser Trp lle Arg Gin His Pro Gly Lye 50
5560 Gly Leu Glu Trp lle Gly Asn lle Tyr Tyr Ser Gly lle Thr Tyr Tyr 65
49.70hébde dsriarrodSemiberdipdtEemadjcdatdiitridled Sy af Asinghr Ser
Lys 85 90 95 Asn Gin Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp
admhmgiretio h06ridt With The ayn@yistAdioirgibpe BretethEyaily Asp
Tyr Gly Phe Asp 115 120 125 Pro Trp Gly Gin Gly Thr Leu Val Thr Val
tregeredér 130 135 140 <210> 42 <211> 128 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: Synthetic

50.E dstot chaA AN EIRR (REuitchfibnPl CERRZMEL Y Al

Pro Ala Gin Leu Leu Phe Leu Leu Leu Leu Trp LeuPro 1510 15 Asp

adrél?ﬁsTtBFe%')é&JHéﬁ?é/ﬁt‘l M?ﬁé RGRiSEAfdR éﬂ%@‘éﬁ&Hg‘%ﬁé;%%f 30 val

er Pro Giy Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser '35 40 45
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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Val Ser Ser Asn Leu Ala Trp Tyr GIn Gin Lys Pro Gly GIn Ala Pro 50 55
60 WO 2005/017107 PCT/US2004/018936 22/83 Arg Leu Leu Met Tyr
Gly Ala Ser Thr Arg Ala Thr Gly lle Pro Ala 65 70 75 80 Arg the Ser Gly
Ser Gly Ser Gly Thr Gin Phe Thr Leu Thr lle Ser 85 90 95 Ser Leu Gin
57 Sésdil AspdriifcAimdiah BaehintCi3EIimGhe Tyarsdacioe bd% 110 Asn
Trp Pro Pro lle Thr Phe Gly GIn Gly Thr ArgLeu Glu lle Lys 115 120 125
medREnat? fo2 ibildiBeg t2A@indP B THGH 3o Mirificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic HGF 3.10.1 Heavy
chain V region (Vh, VG 4-34)-hulgGl C region <400> 43 Met Lys His Leu
Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp 1510 15 Val Leu Ser
GIn Val GIn Leu Gin GIn Trp Gly Ala Gly Leu Leu Lys 20 25 30 Pro Ser
Gin Thr Leu Ser Leu Thr Cys Ala Val Tyr Gly Gly Ser Phe 35 40 45 Ser
Thr Tyr Tyr Trp Ser Trp lle Arg GIn Pro Pro Gly Lys Gly Leu 50 55 60 Glu
Trp lle Gly Glu lle Asn His Ser Gly Ser Thr Asn Tyr Asn Pro 65 70 75 80
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Ser Len Lys Ser Arg Val Thr lle Ser Val Asp Thr Ser Lys Aen GIn 85 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 115120 125 Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser 130 135
58 <Phesisa oflaismBy, wheteinsthe spacificAtiing aggutiscanaotibody.
2005/0171.07 PCT/US2004/018936 23/83 <220> <223> Description of

59 ATHECIRISSEOLIaNAS B YHBesm thenaitKinppan GiagiaehResionis4aQi ‘st
Arg Thr Val Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu 1510

ond anshio lRwLae;Bense s diecia fem\SERarCN®L o4 Ler, Aen FsrBBhes20
2530 Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin

37,3540 #5:58r43ly Aen Ser Gin Glu Ser Val Thr Glu Gin Asp Ser Lys Asp
Ser 505560 Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp

. ) e
6O.L ﬁ%%%{%%%ﬁeﬂe‘?n %\é%'eaIX{cAb'%é:.%% glglJeXtacl;(;r erHé%sG g% %Q’st
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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Pro Val Thr Lys Ser Phe Aen Arg Gly Glu Cys 100 105 <210> 45 <211>
330 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic Human IgG1 Constant Region <400> 45
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser SerLys 1510
67.1d9se0f #rhodmealife GPRsISAR ALALdGAE PR SIUNIAAFI RCRLE SR 20
25 30 Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
Solga HETE HATHIohr PAE PG Al T AT 0B QS bar G estengron

Ser 5055 60 Leu Ser Ser VVal Val Thr val P Ser Ser Leu Gly Th
for GEETRRSAISR PEENE P 1o R PO G B MR BB A I T

Val Asp Lys 85 90 95 200 07 PCT/US2004/018936 24/83 Lys
10\1/§|t&|sr£‘%9¥§%)§95% %‘%%jgéﬁms Thr Cys Pro Pro Cys 100 105
110 Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
68.115612021258lybepitie tympspidnat BadMetriedteinArgckhs&yodditeVal
Thr Cys 130 135 140
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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Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp- 145
wb2005087469 Tyr Val Asp Gly Val Glu Val His Asn Ala Lye ThiPL{isUBe004/018936
Arg Glu 165170 175 Glu GIn Tyr A883Ser Thr Tyr Arg Val Val Ser val
Leu Thr Val Leu 180 185 190 His Gin Asp Trp Lev Asn Gly Lys Glu Tyr
Lys Cys Lys Val 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 GiIn Val
Tyr Thr Leu Pro Pro Ser Arg Aspp@ien@25 230@35 240 Leu Thr Lys Asn
GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 245 250 255 Pro Ser
<110As§ﬂ$@%|§‘9al Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn 260 265 270
Aegﬁiﬁﬁ.gjs ﬁﬁé@l Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 275
2803w , LeucEyk Ser Lys Leu Thr Val Asp Lys Ser Arg Trp GIn Gin Gly
Asar2@® 298800 Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn
. HiFMRFSFhEB05 310 315 320 Gln Lye Ser Leu Ser Leu Ser Pro Gly Lys
282305 R R 40,5212 222 BRI A 3z Arlicab Sequence
escription of Artificial Sequence; Synthetic Human IgG2
<130> 6843.51-304
<140>
<]141i>

<150>
<151>

UsS 60/488,681
2003-07-18

<160> 194

<170» Patentin Ver. 3.2
<210> 1

<21i> .387

<212> DNA _

<213> Artificial Sequence

<220> _ o ' :
<223> Description of Artificial Sequence: Synthetic HGF 1.24.1 Light-
chain V region {Vk, 1-L15) .

<400> 1

atggacatga
agatgcgaca
gtcaccatca
aaaccaggga
ccatcaaggt
cagectgaag
‘ggccaaggga

<210> 2
<21i> 423
<Z212> DNA

gggtgecoge

‘tecagatgac

cttgteggge
aagcceccetaa
teggeggeag
attttgcaac
ccaaggtgga

ﬁcagctcctg
ccagtceteca
gagtcagggt
cctectgate
tggatctyggy
ttactattgt
aatcaaa

<213> Artificial Sequence

«220>

gggetactge
tecttecegtgt
attagcagecet
tatgaageat
acagatttca
caacaggcta

tgctotggtt
ctgcatctgt
ggttageetg
ccagttigea
ctectcaccat
acggtttece

cccaggttec
aggagacaga
gtatcageag
aagtggggte
cagcagectg
gtggacgtte

60
120

180

240
300
360
387

<223> Description of Artificial Sequence: Synthetic HGF 1.24.1 Heavy
chain V region {(Vh, H3-11)-hulgG2 C region)

<400> 2.

atggagtttg
gtgoagctgg
tgtgcagect
gggaaggygc
gactctgtga

ggctgagetg
tggagtctgg
ctggattcac
tggagtgggt
agggeoegatt

ggttttectt
gggaggettg
cttcagtgac
ttcatacatt
caccatctcc

gttgetatta
gtcaagectyg
tactacatga
agtagtagty
agggacaacg

taaaaggtgt
gagggtooet
gctggatecg
gtagtaccat
ccaagaactc

ccagtgtcag
gagacteteco
coaggeteca
atactacgca
actgtatatyg

60
120
180
240

300 .



Constant Region WO 2005/017107 PCT/US2004/018936 25/83 <400>

wolth#da SeeThr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys BeF/RRg00H 518936

105 Ser Thr Ser Glu Ser Thr Ala Af&Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30 Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr
Ser 35 40 45 Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Leu
CJ;XE% el 5Q 55 80 LeU-SalSer el Mak FhuVak Rip Sep SeishsmGhe Gbo
BcthidhacHd o 86} tTyscEhe @ysg%sna‘dal%quqw%/s:ws@r%sﬁo
agthr Lys Val Asp Lys 85 90 95 Thr Val Glu Arg Lys Cys Cys Val Glu Cyzs
Pro Pro Cys Pro Ala Pro 100 105 110 Pro Val Ala Gly Pro Ser Val Phe
<3814 Bhe Pro Pro Lys Pro Lye Asp 115 120 125 Thr Leu Met lle Ser Arg
<ﬂ'1hr>P$@96Iu VaI Thr Cys Val Val Val Asp 130 135 140 Val Ser His Glu

1c:.a

q‘f}ai;lgeAsn Trp Tyr Val Asp Gly 145 150 155 160 Val

@u \f\ﬁ—hs Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Phe Asn 165 170
. <4¥% Ser Thr Phe Arg Val Val Ser Val Leu Thr VaI Val His Gin_As

B0 185 10T &n
Leu P82 108 366*5085"

<400> 3

atggtgtigc
gacatcgtga
atcaactgca
tggtatcaga
gaatccgsyy
atcagceagceoe
ccgtggacat

<210> 4

<«211> 411
<212» DNA
<213>

«<220>
«223>

<400> 4

atggagtttg
gtgcagcetdg
tgtgcagegt
ggcaagggac
gacteegtga
caaatgaaca
ggegaggget

<210> 5
<211 387
¢212> DNA

agacccaggt
tgacccagkte
agtccageca
agaaaccggyg
toccctgaccg
tgcaggetga
tcggocaadgg

ggctgaactg
tggagtctag
ctggattcac
tggagtaggt
agggcegatt
geetgagage
ttgactactg

ctteatttct
tccagactce
gagtattttt
acagackcct
gttcagtgge
agatgtggcesa
gaccaaggtg

Artificial Sequence

Description of Artificial Sequence:
chain V region (Vh,

ggttttcetc
gggaggegtg
cttcagtage
ggcagttata
cacecatotce
cgaggacacg
gggccaggga

<213> Artificial Sequence

<220>

«223> Description of Artificial Sequence:
chain V regien {(Vk,

<400> 35

atggacatga
agatgtgaca
gtcaccatca
aaaccaggga

gggtgecege
tceagatgac
cttgeoegaqo
aagttcctaa

1-A20)

ctgttgetet
ctggctgtgt
tacagctcea

aagctgetea,

agcggytetg
gtttattact
gaaatcaaa

grtgetcttt
gtecagocty
tatggcatgc
tggtatgatg
agagacaatt
gctgtgtatt
accctggtca

ggatctetga
ctetgggega
ccaataagaa
tttactgggc
ggacagattt
gtcagceaata

taagaggtgt
ggaggtceot
actgyggteeg
gaagtgataa
geaagaacac
actgtgcgag
cecgtctetag

tgcetacgga
gagggecacc
ctacttagct
atctacecag
cacteteace
ttatagtact

ccagtgteayg
gagacteotec
ccaggetecg
atactatgca
gotgtatcety
agaggactac
C

tcagcteocty ggactectgo tgetctgget cccagaktacc

ccagtctcca teceteocctgt ctgtatctgt cggagacaga
gagteaggge attageagtt atttagoectg gtatcageaq
gctectgate tatgttgoat ccactttgea atcaggggtic

P@b}iﬁﬁlf TGS CYET eV Ser NéA Lf;/;- rglfy

60

130
is0
240
300
is0
399

synthetic HGF 1.29.1 Heavy
3-33) - hulgG2 C region

&0

120
18¢
240
300
360
411

Synthetic HGF 1.60.1 Light

60

120
180
240



Ala Pro lle Glu Lys Thr lle Ser Lys Thr Lys Gly GIn Pro Arg Glu 210 215
WQ@20F B Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met ThPEJ&T3194/018936
225 230 235 240 GIn Val Ser Leu 'PFﬁ;*Cys Lein Val Lys Gly Phe Tyr Pro
Ser Asp lle 245 250 255 Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu
Asn Asn Tyr Lys Thr 260 265 270 Thr Pro Pro Met Leu Asp Ser Asp Gly
«S81-Phe;Phed fudtyt Sekbys: 4852802854 eucthiddat Aspbys-Ger Arg
cTp-CinGin Ghtdend/ sk PHe 8ot Gys290295230¢- YWEr 2(0S/FCFL07 260
IPETIOBP00L70IBTSE 58785 8er Val Met His Glu Ala Leu His Asn His B
Thr GIn Lye Ser Leu 305 310 315 320 Ser Leu Ser Pro Gly Lye 325
- <£2d0% 47 <211> 18 <212> PRT <213> Artificial Sequence <220> <223>
<Pscripfion of Artificial Sequence: Synthetic t-cell epitope peptide <400>

gﬁ@u LYEleskyssAladsa Ser Lys Phe lle Gly lle Thr Glu Leu Lys 15 10
15 Lys Cys <210> 48

<220>

«223> Description of Artificial Seduence: Synthetic HGF 1.60.1 Heavy
chain V region (Vh, H1-02)- hulgg2 C region

<400> 6

atggactaga
gtgcagctgg
tgecaaggctt
ggacaagagc
cagaagtitc
gagctgagea
ctacgctact

<210> 7

<211i> 187
<212> DNA
<213>

«220>
<223>

cctggaggat
tgcagtetgg
ctggatacac
ttgagtggat
agggeagggt
ggetgagage
acggtatgga

cectettottg
ggctgaggtg
cttcaccggc
gggatyggatc
caccatgacc
tgacgacacyg
cgbctgggge

Artificial Sequence

gtggeageayg
aagaagcctg
tactatataa
aaccctaaca
agggacacgt
aocgtgtact
caagggaccea

chain V region {Vk, 1-018/08)

<400> 7

atggacatga
agatgtgaca
gtecaccatcea
aaaccaggga
ccatcaagygt
cagectgaag
ggeoagggga

<210> 8
<211> 444
<212> DNA

gggtgceege
tcecagatgac
cttgeccagygce
cagccacctaa
tcagtggaag
atattgcaac
ccaagetgga

tcagetcoctg
ccagtcteea
gagtcaggac
actcetgatce
tggatcetggg
atattactgt
gatcaaa

«<213> Artificial Sequence

«220>

gggctcctge
tcotecctgt
attagcaact
tacggtgeat
acagatttta
caacagtatg

ccacaggage
gggeeteagt
actgggtgcg
gtggtggcac
ccatcaccac
actgtgcgag
cggtcaccgt

tgctotgget
ctgcatetgt
atttaaattyg
ccgatttgga
ctttegecat
ataatctccc

ccactoocay
gaaggtctco
acaggcocect
aaactatgca
agcctacatg
agaactgygaa
ctcetagt

cteaggtgec
aggagacaga
gtatcagcag
aacgggggtce
cageagecty
gtacaatttt

60

120
180
240
3060
160
417

Description of Artificial Sequence: Synthetic HGF 1.61.3 Light

60

120
180
240
300
350
g7

<223 Description of Artificial Seqguence: Synthetic HGF 1.61.3 Heavy
chain V region (Vh, 4-31)- huIgG2 C region

<4Q0> 8

atgaaacace
gtgcagetge
tgcactgtet
cacccaggga

tQCQgttcﬁt coctoetgetyg gtggeageto
aggagteoggyg cccaggactg gtgaageett

ctggtggcte catcagcagt gatggttact

agggecotgga gtggattygg tacatctatt

ccagatgggt cotgtecceag 60
cacagaccct gtceocteace 120
actggagctg gatcogocayg 180
acagtgggayg cacctactac 240



<211> 24 <212> DNA <213> Artificial Sequence <220><223>
WO ESSHNLI of Artificial Sequence: Synthetic oligonucleotide FXZHE39PH8I8I36
modified base <222> (18)..(23) <2¥8% a, t, c or g <400> 48 ggccggatag
gcctccannn nnnt 24 <210> 49 <211> 26 <212> DNA <213> Artificial '
Sequence <220> <223> Description of Artificial Sequence: Synthetic-
Lligopucleqiide, s400>40.geanactgacalggacigna ggagia dbgerdix 5o
cr2biet2d WO-2005/0 1t ALOFRETF/ ISR2004101 839368 c2FY83 3eBRDSCEANAIE0
CEZTSSARHIfERIBEHTRIEES 2205 LTI BERCISHGAF Arfifiefir e 420

SHRGARMEL: EAtRetic ofigonucleotide <400> 50 ggggtcagge tggaactgazg‘ a
21 <210>51 |

<2105 9

<211> 387

<212> DNA

<213> Artificial Sequence

<220>

<2235 Description of Artificial Sequence:

chain V region (Vk, 1-012/02)

<400> 9

Synthetic HGF 1.74.3 Light

atggacatga gggtygcccge teagotcctyg gggetocotge tactotgget cogaggtgec 60

agatgtgaca tccagatgac ccagtcteca tccteoectgt ctgeatetgt aggagacaga 120
gtcaccatea cttgcegggc aagtcagaugc attaacagcg atttaaattg gtatcagcag 180
aaaccaggga aagtccctaa gctcctgatc tatgttgeat ccagtttgca aaatggggtc 240
ccatcaaggt tcagtggeag tggatctggg acagatttca ctetcaccat cageagtotg 3060
caacctgaag attttgcaac ttactactgt caacggagtt acagtaccee teccacttte 360
ggeectggga ccaaagtgga tatcaaa 3187
<210> 190

<21l> 417

<212> DNA

«213> Artificial Seguence

<220> :

«223> Description of Artificial Sequence: Synthetic HGF 1.74.3 Heavy

chain V region (Vh, VG1-02)- hulgG2 C region

<400> 190

atggactgga
gtgecagetgy
tgcaaggett
ggacaaggygc
cagaagtttc
gagctgagea
ctacgectact

<210>
«2ll>
<212>
<213>

i1
387
DNBA

«220>
«223>

cctggaggat
tgcagtchygy
ctggatacac
ttgagtggat

agggcagggt

ggctgagate
acggtatgga

cectettettg
ggctgaggty
cttcacogge
gggatggatc
caccatgacc
tgacgacacy
cgboctgggygc

Artificial Sequence

chain V region {Vk, 1-A30)

<400> 11

atggacatga gggtgccege tcaget

gtggceagcayg
aagaageetg
tactatatac
aaccctaaca
agggacacgt
gcogtgtatt
caagggacca

ccacaggage
gggcetecagt
actgggtgeyg
gtggtggcac
ceatcagcac
actgtgcgag
cggtcacegt

ccactcceay
gaaggtetce
acaggoeeoct
aaactatgea
agoctacatg
agaactggaa
ctetagt

&0

120
180
240
300
360
417

Description of Artificial Sequence: Synthetic HGF 1.75.1 Light

cctg gggctectge tgctctggtt'cccaggtgcc 60

aggtgtgaca tecagatgac ccagtcteca tcoctccotgt ctgcatetgt aggagacaga 120
gtecaccatea cttgeeggge aagtoaggge atragaaatg atttaggcetg gtticagcag 180



<211> 48 <212> DNA <213> Artificial Sequence <220> <223>
wBssriptiont of Artificial Sequence: Synthetic oligonucleotide €400B53004/018936
acaacaaagc ttctagacca ccatggaagci@cagctcag cttctctt 48 <210> 52
<211> 34 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic oligonucleotide <400> 52
cttgtcgact caacactctc cect <210z.53 s211>-26: 2 BNA
D e R e aaares oo

cSRGHERTE: aSymbeinrohgmmemmea@wng@tggm@G'ﬁtg@'&(ﬁ@aﬁ _';
JEREEGEEDB LT B PFLIMAG <212> DNA <213> Artificial Sequencd®

<220> <223> Description of Artificial Sequence: Synthetic oligonucleotide

5480254

<211> 432

<212> DNA

<213> Artificial Sequence

<220>

<3215 Description of Artificial Sequence: Synthetic HGF 1.75.1 Heavy
chain V region {Vh, VG4-31)- hulgG2 C region

<400> 12

atgaaacacc tgtggttott cctectgetg gtggcagete ceagatgggt cctgteccag &0

gtgcagetge aggagteagg cccaggactg gtgaageett cacagaccet gtccctcac¢ 120

tgeactgtet ctggtggete catcageagt ggtggctact actggagetg gatccgecag 180

cacccaggga agggectgga gtggattggg tacatctatt acagtgggag cacctactac 240

aacccgteee tcaagagtcg agttaccata tcagtagaca cgtctaagaa ceaghbboetoe 300

ctgaaggtga getcetgtgac tgcoocgeggac acggeegtgt attactgtge gagagaccca 360

ctatggttey gggagticga ctactacgyt atggacgtet ggggcecaagy gaccacggbc 420

accgteteta gt 432

<210> 13

<211> 389

«212> DNA

<213> Artificial Sequence

<220> . o

<223> Description of Artificial Sequence: Synthetic HGF 2.4.4 Light
chain V region (Vk, 4-B3)

<400> 13 :

atggtgttge agacccaggt cttoattict ctgttgctct ggatctctgg tgoctacggg 60

gacatcgtga tgacccagte tccagactcee ctggotgtgt ctectgggcega gagggocace 120

atcaactgea agtccagcoca gagtgtttta tteagetceca acaataagaa ttacttaget 180

tggtatcage agaasaccagg acagcctect aagttgctea tttactggge atctacccgg 240

gaatceggyy tccctgacey attcagtggc agcgggtetyg ggacagattt cactcteacce 300_

atcagcagee tgcaggetga agatgtggea gtttattact gtcagcaata ttttagtect 360

ccgtggacgt tcggoecaagg gaccaaggtg gaaatcaaa 399

<210> 14

<2lli> 426

<212> DNA

<213> Artificial Seguence

«220> _

<223» Description of Artificial Sequence: Synthetic HGF 2.4.4 Heavy
chain V region (Vh, VG 4-31)- hulgG2 C region

<400> 14

atgaaacacc tgtggttctt cctcoctgety gtggcagete ccagatggat cctgteccag 690
gtgoagetga aggagtoggag cccaggactg gtgaageett cacagaccet gteccteacce 120



agcagaagct tctagaccac catgaaacac ctgtggttct tcctcctc 48 WO '
WQOOEO1707 PCT/US2004/018936 28/83 <210> 55 <211> é?ﬂﬁﬁé@‘“"m“
DNA <213> Atrtificial Sequence <2868 <223> Description of Atrtificial
Sequence: Synthetic oligonucleotide <400> 55 gtggaggcac tagagacggt
gaccagggtt cc 32 <210> 56 <211> 1043 <212> DNA <213> Artificial

é&%@@ge S2205,52232 Rescription. of Adificial SeauenceaByribetic 180
cplhGhRLbe avsochainnucteatidesse uemceat 4003 BEISRg Secaeaccac 240

iegm‘fg BigaastgaaHLIcRq Bl @@é‘?‘i aptigapeEat é‘igégéi@;@iso
“Cerigeassciacittadia geaceltiun J0dcasadcd 4eestgeactdtcente 120
ges gtcaa ggactacttc cccgaaccgg tgacggtgtc gtggaactca ggcgecctga 480
ccagcggcegt geacaccttc cegtetgtee tacagtecte aggactctac tccctcagga 240
geglagtgac cgtgeectee ageagettgg geacccagac ctacatetge aacgtgaate 300
2gaagaecag caacaccaag gtggacaaga aagttgagcec caaatcttgt gacaaaactc
360> am@catgccc accgtgccca geacctgaac tectgggggg accgteagtc ttectettee

B0 AxcHAgARt C5AYdEacc cteatgatct cecggacece tgaggtcaca
lgeatggtgg 480 tggacgtgag ccacgaagac cctgaggtca agttcaactg gtacgtggac
ggogtggagm b4l tgaatatifc ¢l aeavaag%céafggﬁ%rgg d§EagtdGad Light
cagcatbtat dytigigeablo i C cgtcctgcac caggactggce tgaatggcaa
9gagtagaag tgcaaggtct 660 -

atggaagcece cageteaget tctcttecte
gaaatagtga tgacgcagtce tccagecacc
crctectgea gggecagtca gagtgttgac
ggcoaggote ccaggctect catctatggt
aggttcagty gcagtgggte tgggactgag
gaagattttg cagtttatta ctgtcagoag
caagggacac gactggagat taaa

taccactygga 60
aagagccacc 120
gcagaaacct 180
tatccocagec 240
catgeagbet 300
caccttcggc 360
384

ctgetactcet
ctgtetgtgt
ageaacttag
gratccacca
ttcactctea
tatattaact

ggctococaga
ctoecagggga
cetggtacoeyg
gggccactgg
ccatcageag
ggecteegat

16

417

PNA :
Artificial Sequence

<210
<21l>
<21i>
<213>

<220> ) :
<223 Description of Artificial Sequence: Synthetic HGF 2.12.1 Heavy

chain V region (Vh4-59)- hulgG2 C region

<400> 16

atgaaacacc
gtgcagetge
tgcactgtcect
gggaagggac
toectcaaga
ctgaactctg
ctttggagtyg

17
387
DNA

<210
<211l>
<212>
<213>

<220
<223>

tgtggtrott
aggagteggy
ctggtggetc
tggagtggat
gtcgagtcac
tgaccgctge
gttattttga

cettetootg
cccaggactyg
catcagtatt
tgggtatgtc
catatcagta
ggacacggee
ctactggggce

Artificial Seqguence

Description of Artificial Sequence:

chain V region (Vk, 1A20)

<400> 17

gtggoagctc
gtgaagoctt
tactactgga
tattacagtyg
gacacgtcca
gtgtattact
cagggaacec

ccagatgggt
cggagaccect
gctggateocy
ggagcaccaa
agaaccagtt
gtgcgagagg
tggtcaccgt

cctgtoceag
gtecctcace
geagcccooea
ttacaacece
ctcectgaag

.gggatacgat

ctetagt

&0

120 -

180
240
300
360
417

Synthetic HGF 2.40.1 Light

atggacatga gggtgaccge teageteoctg gggetectge tgetctggtt cecaggtgec 60



ccaacaaagc cctcccagcc cccatcgaga aaaccatctc caaagccaaa gggcagecce
WF200gagdaatcaca ggtgtacacc ctgcccccat cccgggatga getgaccaBfT/Us2004/018936
aaccaggtca 780 gcctgacctg cctggtcd&h ggcttctatc ccagegacat cgeegtggag

tgggagagca 840 atgggcagcc ggagaacaac tacaagacca cgcctcecegt
gctggactcc gacggctect 900 tcttcctcta tagcaagctc accgtggaca agagcaggtg

g@@gga@ggg wBaegictiet 96 scatgetcegicgatgcatgag: gotetgtasasmgeastacaeo
c tE¥ece

%21

)

g&EQQ?ag%@Et@Zaam&amatgtgt@ @a&gseaagf:atgm_ £EE-CHE €G- E1g 60

Sl

ke

XY vt

i@@*%%?ao
240

300

agce@@wmgcmmwwmﬂs Ala Thr Ser Pro Leu Leu Leu Leu Le@g?
Leu Leu 1510 15 WO 2005/017107 PCTIUS2004/018936 29/83 agc ctg
gek6tg gig get ccc ggc ctc tct gcc aga aag tgc tcg ctg 97 Ser Leu Ala Leu
\taik AtadpPo Gly Leu Ser Ala Arg Lys Cys Ser Leu 20 25 30 act ggg aaa

tofr 4Cc;ade gat clg.qgc fec aac atg acc atc ggg got 145 Thr Gly Lys Trp

Thr Asn Asp Leu Gly

er Asn Met Thr lle Gly Ala 35 40 45 gtg aac agc

aaaggt gaa ttc aca ggc acc tac acc aca gcc gta aca 193 Val Asn Ser Lys

i 1:’@%{;?%ﬂﬁ?\‘l’&ﬂ‘?@?lﬁ%%?ﬁo‘*ﬁ@c%éﬁ teahaayy -

gag atc aaa gag tca cca Ctg cat ggg aca Caa aac 2

clyeuptetey

<400> 18

atgaadcacc
gtygcagctge
tgcactgtet
cacccaggga
aaccecgtece
ctgaagctga
ctctacggty

<210
<21l>
<212
<213

19
384
DEA

<220>
<223>

tgtggttctt
aggagtcggg
ctgatggetc
agggectgga
tcaagagtcg
gtEctgtgac
actacgggtt

cetoctgety
cecaggacty
catcagcagt
gtggattggg
agttaccatyg
tgcegeggac
cgaccoetgy

Artificial Sequence

gtggecagete
gtgaageett
agtggttact
aacatctatt
tcagtagaca
acggeegtgt
ggceagggasa

chain V region (Vk, 3-L2/L1§) -

<400> 153

atggaagcce cagectecaget tctcottecte ctgetactct. ggoctoccaga taccactgga 60
gaaatagtga tgacgcagtc tccagceccacc ctgteotgtgt ctoctgggga aagagecace 120
ctctectgea gggecagtea gagtgttage ageaacttag cetggtacea geagaaacct 180
ggcocaggete ccaggctect catgtatggt gcatccacca gggccactgg tatoccagec 240
aggttcagty geagtgggte tgggacagag ttcactctca ccatcageag cotgeagtet 300
gaagattttg cagtttatta ctgtcagcag tataataact ggcctcegat caccttogge 360
caagggacac gactggagat taaa 384
<210> 20

<211> 417

«212> DNA

<213> Artificial Seguence

<220>

<223> Description of Artificial Sequence: Synthetic HGF 3.10.1 Heavy

ccagatgggt
cacagaccot
actggagcety
acagtgggat
cgtctaagaa
attactgtge
coctggteac

chain V region {Vh, VG 4-34)- huIgGl C region

<400> 20

cctgtcoccag
gtccctcace
gatecegteoag
cacctactac
ccagttectec
gagagatcco
cgtotcotagh

60

120
180
240
300
360
420

Description of Artificial Sequence: Synthetic HGF 3.10.1 Light

atgaaacacc tgtggttctt cotectcectg gtggoagoto ccagatgygygt ccoctgtoccag 60



Ala Thr Ser Asn Glu lle Lys Glu Ser Pro Leu His Gly Thr GIn Asn 65 70 75
WORATeIA® hac aag agg acc cag ccc acc ttt ggc ttc act gtc sat Righ/BEyo4/018936

Thr lle Asn Lys Arg Thr Gin Pro Thriffd Gly the Thr Val Asn Trp 85 90 95

aag ttt tca gag tcc acc act gtc ttc acg ggc cag tgc ttc ata gac 337 Lys Phe

Ser Glu Ser Thr Thr Val the Thr Gly GIn Cys the lle Asp 100 105 110 agg

A86.999.220029: 95 510 RAGACE AT 198,618 €10e8gKaaGfc38ar Akt AFd
vidor £8lus MadtlberkystEhadviatcT rpdteutces ArgoSer<Ser<kbh§ck2Och2580

e L T
A E\%ﬁge?@iﬂe%%@gésgéﬁg gl ey VA Gl asn £30°038 140
@%caéa%@ Cgex ety £0H atn EataRy G Lageiy fta geangotigAfl llei1r
Phe Thr Arg Leu Arg Thr GIn Lys Glu Gin Leu Leu Ala Ser Leu 145 150
155}1(39 Cta gcg gcc got cga ggc cgg caa ggc cgg atc cag aca tgataagata
-Leiy Ala Ala Ala Arg Gly Arg GIn Gly Arg lle Gin Thr 165 170 540
cattgatgag <210> 58 <211> 540 <212> DNA <213> Gallus gallus <400>

8 TrcArcastGateiaisatotctggate cggecttgee ggectcgage ggecgetage 60
aaggettgcta geagcetgcte cttetgtgtg cgcaggegag tgaagatgtt gatgececgace 120
cigglageti-iceagteniet ascaatttalttaanaottg: ategoagdagicecatatggte 180

Constant Region

<400> 21

cgaactgtgg
ggaactgcet
tggaaggbgy
agcaaggaca
aaacacaaayg
agcttcaaca

22
993
DNB.

«210>
<211>
<212>
<213>

<220>
<223 >

ctgeaccatc
ctgttgtgtyg
ataacgececct
gcacctacag
tetacgeety

ggggagagtyg

Constant Region

<400> 22

‘gectccaccea
ggcacagedyg
tggaactcag
ggactctact
tacatctgca
aaatcttgtyg
cegtcagtot
gaggtcacat
cacgtggacyg
agcacgtacc
gagtacaagt
aaagccaaag
ctgaccaaga
gecegtggagt
ctggactecg
cagcagggga
cagaagagcc

<210> 23
<211> 881

agggeceate
cecatgggoty
gegecctgad
ccctcagcag
acgtgaatea
acaaaactoa
tcctetbece
gogtgygtggt
gcgtggagyt
gtgtggteag
gcaaggtcetc
ggcagecccyg
accaggbcay
gggagagcaa
acggcotectt
acgtereLcte
tetecctgte

tgtctteate
cctgectgaat
ccaatcgggt
cctcagoage
cgaagtcacc
ttga

Artificial Sequence

ggtctbecce
cetggtcaag
cageggegtg
cgtggtgace
caagcccage
cacatgccca
coeaaaaccce
ggacgtgage
gcataatgece
cgtectoace
caacaaagec
agaaccacag
cetgacetge
tgggeagecy
cttcctetat
atgctcegtg
tccgggtaaa

ttcocegecat
aacttctatc
aacteccagy
accctgacgc
catcagggee

ctggcoacocth
gactacttcc
cacaccttce
gtgcecteca
aaQaccaagy
cocgtgoecag
aaggacacce
cacgaagace
aagacaaage
gtoctgoace
ctcecagece
gtgtacaccc
ctggtcaaag
gagaacaact
ageaagctea
atgcatgagg
tga

ctgatgagea
coagagagge
agagtgtcac
tgagcaaage
tgagctcgee

cectocaagag
cogaaceggt
cggetgtect
geagcettggg
tggacaagaa
cacctgaact
tcatgatete
ctgaggtcaa
cgcgggagaa
aggactggct
ccatcgagasa
tgecececcatco
gettetatoo
agaagaccac
ccgtggacaa
ctctgcacaa

gttgaaatct
caaagtacag
agagcaggac
agactacgag
cgtcacaaayg

Degcription of Artificial Sequence: Synthetic Human IgGl

cacctectggg
gacggtgtcg
acagtectca
cacaeagace
agttgageee
cetgggggga
cecggaccccet
gttcaactgy
geagtacaac
gaatggcaag
aaccatctec
cegggatgag
cagcgacate
gectecegty
gagcaggtyy
ceactacacy

60

120
180
240
300
324

60
120
180
240
300
360
420
480
540
500
660
720
780
840
900
960
993



ttcaggacct ccttccegtt cctgtctatg aagcactggce ccgtgaagac agtggtggac 240
waceyaddatitccaattgac agtgaageca aaggtgggcet gggtectctt gttgat§did 3tg4/018936
ttttgtgtcc catgcagtgg tgactctttg atctcH g atgtggctgt tacggctgtg 360
gtgtaggtgc ctgtgaattc acctttgctg ttcacagccc cgatggtcat gttggagccc 420
agatcgttgg tccatttccc agtcagcgag cactttctgg cagagaggcc gggagccacc 480
MO 2005/017107 PCT/US2004/018936 30/83 agagccaggc tgagcagceag
<263gCcRgeage agcyggggagg ttgcgtgcac catggtgggg 540 <210> 59 <211>
) 173 <212> PRT <213> Gallus galius <400> 59 Pro Thr Met Val His Ala
5\?7@? SerBrgleulay Ley fey liedd gy dadfels mankewydda Leu
al Ada-RearclydaurSer Ala Arg Lys Cys Ser Leu 20 25 30 Thr Gly Lys
) Trp Thr Asn Asp Leu Gly Ser Aen Met Thr lle Gly Ala 35 40 45 Val Asn
<O8r 135 Gly Glu Rhe Thr, Glv The Ty Thi-Ebe Al Malsthy 505669 4\lec
S SehA UL L6 by - elyco ek Fa drew i GlyThicGin ABRRB T3 8D
r b HecAs utys: Argr T heeGHaRes T Ieh e G 30

SIS P SEFTT SR TILTN VAL BRECTE G LTG0 Bl A 5460
s gﬂf,r‘égz}%?é Lysseluadal w&m&@mﬁﬁ%ﬁ%&i&
cSEEdd5E:d 2042Vl AsacAstriie SlyaASpeASE THPCEYSIAIFTIHRATEN al 20

PREFRE VAl ASHETTR"85

ggggpﬂgqggrpcgtgagcca cgaagacccc gaggtccaght tcaactggta cgtggachgc 480

gtggaggtygc ataatgccaa gacaaagcca Cgggaggagc agttecaacag cacgttccgt 540

gtggtcageg tcctcaccegt tgtgeaccag gactggetga acggcaagga gtacaagtge 600

aaggtctcca acaaaggect cecagececec atcgagaaaa .ccatetocaa aaccaaagygy 660

cagccoegag aaccacaggt gtacaccety cccceatcce gggaggagat gaccaagaac 720

caggtcagec tgacctgect ggtcaaaggoe ttctaccoca gogacatcge cgtggagtgg VB0

gagagcaatg ggcagccgga gaacaactac aagaccacac ctoceatgct ggactcogac 840

ggctecttet toctctacag caagctcacc gtggacaaga gcaggtggea goaggggaac 800
. gtettoteat gctcegtgat gcatgagget ctgcacaaca actacacgca gaagagcctc 260

tocctgtcte cgggtaaatg a 981

<210> 24

<211> 129

«212> PRT

«213> Artificial Sequence

«220> _ .

<223> Description of Artificial Sequence: Synthetic HGF 1.24.1

Light chain V region (Vk, 1-1L15)
<400> 24 _
Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 .15
Phe Pro Gly Ser Arg Cys Asp Ile Gin Met Thr Gln Ser Pro Ser Ser
20 25 3¢
Vval Ser Ala Ser Val Gly Asp Arg val Thr Ile Thr Cys Arg Ala Ser
35 40 45
@ln Gly Ile Ser Ser Trp Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lye
50 55 - 60 '
Ala Pro Asn Leu Leu Ile Tyr Glu Ala Ser Ser Leu Gln Ser Gly Val
65 70 75 LY
Pro Ser Brg Phe Gly Gly Ser Gly BSer Gly Thr Asp Phe Thr Leu Thr
85 . 90 95
Ile Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
160 : 105 1190



130 135 140 lle Phe Thr Arg Leu Arg Thr Gin Lys Glu Gin Leu Leu Ala Ser
WQaep5HM31950 155 160 Leu Ala Ala Ala Arg Gly Arg Gin Giy AY§TI& S i4/018936
Thr 165 170 <210> 60 <211> 11 3¥¥3> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: Synthetic light chain
variable region CDR peptide <400> 60 Arg Ala Ser GIn Gly lle Ser Ser Trp
Leu Ala 1510 WO 2005/017107 PCT/US2004/018936 31/83 <210> 61
r1e28dr GVy €222 P RIP<PEIFIEMHIF Setiodbs Wi cobsF1e |
Description of Artificial sequé‘ﬁ(?e: Synthetic light chain variable region
14DR 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

<210> 25

«2ii> 141

<212> PRT

«<213> Artificial Segquence

<220 :
<223> Description of Artificial Sequence: Synthetlc‘HGF 1.24.1
Heavy chain V region (Vh, K3-11) ~huIg@2 C region

<400> 28 .
Met Glu Phe Gly Leu Ser Trp Val Phe Leu Val Ala Ile Ile Lys Gly
L =3 16 15

val Gln Cys Gin Val Gln Leu val Glu Ser Gly Gly Gly Leu Val Lys
20 25 . a0

pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 45

Ser Asp Tyr Tyr Met Ser Txp Tle Arg Gln Ala Pro Gly Lys Gly Leu
50 55 50

Glu Trp Val Ser Tyr Ile Ser Ser Serx Gly Ser Thr Ile Tyr Tyr Ala
65 770 75 . 80

Asp Ser Val‘Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn
85 S0 . 95

Sér Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val
100 - 105 110

Tyr Tyr Cys hla Arg Asp Glu Tyr Asn Ser Gly Trp Tyr Val Leu Phe
115 120 125

Asp Tyr'Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
130 135 140

<210> 26

<211s> 133

<212> PRT

«213> Artificial Segquence

«220> )
«223> Description of Artificial Sequence: Synthetic HGF 1.28.1
Light chain V region (Vk, 4-B3)



<212> PRT <213> Artificial Sequence <220> <223> Description of
Wizt 7s€guence: Synthetic light chain variable region CDRP%HE@O‘”MB”G
<400> 62 Arg Ala Ser GIn Gly lle sHf¥er Tyr Leu Ala 1510 <210> 63
<211>_ 1_1 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic light chain variable region
SR peptide <400> 63 GIn Ala Ser Gin Asp lle Ser Asn Tyr Lou Asn 15
nd0 va2 10 6 x 2hE>c11 21 P PRT €91 I IffciTSEG8 58%20>
| <7223> Descriptiorrof Artificial Sequencleo: Synthetic light chain variable
A189i90 GRRAeptide WOR00RL0 1740 & RCH 8200440 589362132483
<400> 64 Argdla Ser GIn Set lle A8a Ser Asp Lev Asn 5 10

val Ser Leu Gly Glu Arg Ala Thx Ile Asn Cys Lys Ser Ser Gln Ser
35 40 45

- Tle Phe Tyr Ser Ser Thr Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Lys
50 : 55 60

Lys Pro @Gly Gln Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg
65 70 75 BO

Glu Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
85 a0 95

phe Thr Leu Thr Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr
100 105 110

Tyr Cys Gln Gln Tyr Tyr ger Thr Pro Trp Thr Phe Gly Gln Gly Thr
118 120 125

Lys Val Glu Ile Lys
130

<210> 27

<211> 137

<212> PRT
<213>_Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic HGF 1.25.1
Heavy chain V. region (Vh, 3-33) - hulgG2 ¢ region

<400= 27 : i
Met Glu Phe Gly Leu Asn Trp Val Phe Leu val Ala Leu Leu Axg Gly

1 s 10 15

val Gln Cys Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln
20 25 : 30

Pro Gly Arg'Ser teu Arg Leu Ser Cys hla Ala Ser Gly Phe Thr Phe
35 40 45

Ser Ser Tyr Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
' 50 58 60

Glu Trp val Ala Vval Ile Trp Tyr Aep Gly Ser Asp Lys Tyr Tyr Ala
65 70 75 ' 80

Asp Ser Val Lys Gly Arg phe Thr Ile Ser Arg Asp Asn Ser Lys Asn
B85 390 93



<210> 65 <211> 11 <212> PRT <213> Artificial Sequence <220> <223>
woDResoniption of Artificial Sequence: Synthetic light chain variaBfel/¥§riq4/018936

CDR peptide <400> 65 Arg Ala Set*h Gly lle Arg Asn Asp LeuGly 15

10 <210> 66 <211> 17 <212> PRT <213> Artificial Sequence <220>

<223> Description of Artificial Sequence: Synthetic light chain variable
L.1egion CDR peptide,s400z 66.Lys SerSRIGHN Seky abkeutherSete Set

Ash 'Asrﬁ_yﬁ,é\sn Tyr Lein 15 1005 Ala <210> 67 <&P1>11 <212>

PRT <213> Artificial Sequence <220> <223> Descripfi f Artificial
TySéQGeﬁ@Eé:@?nﬁﬁétiﬁﬁT‘g%f%@ﬁ Ci%é’ri%e%%ﬁi%%é@ﬁpé%gﬁ%ﬁ g}f 0> 67

Arg Ald Ser GIn Ser Val Asp Ser Asn Leu Ala

@in Gly Thr Leu Val Thr Val Sex Ser
130 138

210> 28
<211> 129
<212> PRT
<213> Artificial Sequence

<220> .
<223> Descripticon of Artificial Sequence: Synthetic HGF 1.60.1
Light chain V region {vk, 1-A20}

400> 28
;et Asp Met Arg Val Pro Ala Gin Leu Leu Gly Leu Leu Leu Leu Trp
' 10 15
1 §

Leu Pro Asp Thr Brg Cys Asp Tle Gln Met Thr Gln Sex ng Ser Ser
20 ' 25 .

f1eu Ser Val Ser Val Gly Asp Arg val Thy Ile Thr Cys Arg Ala Ser
45
35 40

Gln Gly Ile Ser Ser Tyr Leu Ala Trp Tyr Glno Gig Lys Bro Gly Lys
50 55

Pro Ser Arg Phe Ser Gly.Ser Gly Ser Gly Thr Asp Phe Thr L:; Thr
85 S0

Ile Ser Sexr Leu Gln Pro Glu Asp Val Ala Thr Tyr Tyx Cys Gln Asp
' 100 - 105 110

Tyr Asn Ser Asp Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile
' 115 _ 120. : 125

Lys

<210> 29
<211> 139
<212» PRT
<213> Artificial Sequence

<220> .
<2235 Description of Artificial Sequence: Synthetic gGF 1.60.1
Heavy chain V region (Vh, H1-02)- hulgG2 C region



1510 <210> 68 <211> 11 <212> PRT <213> Artificial Sequence WO
wO2R05@E7d407 PCT/US2004/018936 33183 '<220> <223> D@&Fiphidit 618936
Artificial Sequence: Synthetic light @&in variable region CDR peptide
<400> 68 Arg Ala Ser Gin Gly lle Arg Asn Asp Leu Gly 1.510 <210> 69
<211>11 <212> PRT <213> Artificial Sequence <220> <223>
4Descréption of Artificial Sequence: Synthetic light chain variable region
e Peptide.<490>169 Arg Ala $ee Gin Sel VakSBRSEY=ABRL8rYAla 15
10 <210> 70 <214> 7 <212> PRT <2P3> Artificial Sequeni:% <220>

<223> Desctiption of Artificial.Sequeace: synihstiellighi chaip nariable
o TR e LI CECEE YIREOn]

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
' 45
35 40

Thr Gly Tyxr Tyr Ile Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu
60
50 55

@lu Trp Met Gly Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala
65 70 15 80

Gln Lys Phe Gln Gly Arg val Thr Met Thr Arg Asp Thr Sex xl; Thr
85 90 £

Thr Ala Tyr Met Glu Leu Ser Arg Leu Arg Ala Asp Asp Thr Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Glu Leu Glu Leu Arg Tyr Tyr Gly Met Asp Val
115 . 129 125

Trp Gly Gln Gly Thr Thr val Thr Val Ser Ser
130 135

<210> 30

<211l> 129

«212> PRT

<213> Artificial Sequence

<220> )
<223> Description of Artificial Sequence: Synthetic HGF 1.61.3
Light chain V region (Vk, 1-018/08)

<400> 30 . .
Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Lig Trp
10
1 5

Leu Ser Gly Ala Arg Cys RAsp Ile Gln Met Thr Gln Ser ng Ser Ser
20 25

Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cyg Gln Ala Ser
4
35 40

Gln Asp Ile Ser Asn Tyr Leu Asn Trp Tyr Gin Gég Lys Pro Gly Thr
50 55

Ala Pro Lys Leu Leu Ile Tyr Gly Ala Ser Asp Leu Glu Thr Gly Val
65 70 75 B8O

pro Ser Arg Phe Ser Gly Serx Gly Ser Gly Thr Asp Phe Thr ng Ala
85 90



<400> 70 Glu Ala Ser Ser Leu GIn Ser 15 <210> 71 <211>7 <212>
WERTsAAIBY Artificial Sequence <220> <223> Description of ARiff¢IE]2004/018936

Sequence: Synthetic light chain vatt®le region COIlt peptide <400> 71

Trp Ala Ser Thr Arg Glu Ser 15 <210> 72 <211> 7 <212> PRT <213>

Artificial Sequence WO 2005/017107 PCT/US2004/018936 34/83 <220>
1152232 Descrintion, of Artificial Sequengs: Sunthatiefightehein wariable

region CDRypeptide <400> 72 Valohla Ser Thr Leu GIniSer 15 <210> 73

<211>7 <212> PRT <213> Artificial Sequ?nc <220>
Tyr Asp Asn Leu Pro Tyr Asn Phe Gly Gln Gly Thr Lys Leu Glu Ile

115 ) 120 128

Lys

© <210> 31
<211> 148
«212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: 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
1 5 10 15

val Leu Ser Gla Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys
20 25 . 30

Pro Ser Gin Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile
‘ 35 ' 40 . 4%

Ser Ser Asp Gly Tyr Tyr Trp Ser Trp Ile Arg G@ln His Pro Gly Lyse
50 55 ) 60

Gly Leu Glu Txp Ile Gly Tyx Ile Tyr Tyr Ser Gly Ser Thr Tyr Tyr
65 70 78 80

Asn Pro Ser Leu Lys Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys
85 g0 95

Asn Gln Phe Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala
100 : 1056 110 )

yal Tyr Tyr Cys Ala Arg Ser His Leu His Tyr Tyr Asp Ser Ser Gly
' 115 120 128

Tyr Tyr Tyr Gly Gly Ala Phe Asp Ile Trp Gly Gln Gly Thr Met val
130 138 140

Thr Val Ser Ser
145

<210> 32

<211l> 129

<212> PRT

<213> Artificial Sequence



<223> Description of Artificial Sequence: Synthetic light chain  variable.
wEEHIGNICRE peptide <400> 73 Gly Ala Ser Asp Leu Glu Thr 1pE 24084708936
<211>7 <212> PRT <213> ArtificiafBequence <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> Artificial Sequence <220> <223> Description of Artificial
< 83uence: Synthetic lightcgbain vasiahleregiariGRR peptide <A400> 75
Ala Alacher Setid el i1 Senvk,5 1<QI2)6 <211> 7 <212> PRT <213>
Artificial Sequence <220> '

<400> 32
Met Asp Met Arg Val Pro Ala Gln Leu Leu @ly Leu Leu Leu Leu Trp
i - B 10 15

Leu Arg Gly Ala Arg Cys Asp Ile Gln Met Thr 6ln Ser Pro Ser Ser
20 25 : 30

Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
a5 ’ 40 45

Gln Ser Ile Asn Ser Asp Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys
50 55 60

val Pro Lys Leu Leu Ile Tyr Val Ala Ser Ser Leu Gln Asn Gly Val
65 70 75 .80

Pro Ser Arg Phe Ser Gly Ser Gly Sex Gly Thr Asp Phe Thr Leu Thr
85 90 - 95

Tie Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyx Cys Gln Arg
100 105 110

Ser Tyr Ser Thr Pro Pro Thr Phe Gly Pro Gly Thr Lys Val Asp Ile
115 120 12%

Lys

<210> 33

«211> 139

<212> PRT :

«213> Artificial Sequence

«220>
«223> Description of Artificial Sequence: Synthetic HGF 1.74.3
Heavy chain V region(Vh, vG1-02) -hulg@2 C region

<400> 33 i
Met Asp Trp Thr Trp Arg Ile Leu Phe Leu Val Ala Ala Ala Thr Gly

1 S 10 15

ala His Ser Ginm Val Glin Leu Val Gln Ser Gly Ala Glu Val Lys Lys
20 25 30

Pro Gly Ala Ser Val Lys Val Sex Cys Lys Ala Ser Gly Tyr Thr Phe
a5 40 45

Thr Gly Tyr Tyr Ile His Trp Val Arg Gln Ala Pro Gly Gin Gly Leu
50 . 55 &0

Glu Trp Met Gly Trp Ile Asn Pro Asn Ser Gly Gly Thx Asn Tyr Ala
65 70 75 80



WO 2005/017107 PCT/US2004/018936 35/83 <223> Description of
WRRfBRATSEuence: Synthetic light chain variable region CDRESdpHg04/018936
<400> 76 Trp Ala Ser Thr Arg Glu 3¢P31 5 <210> 77 <211> 7 <212>
PRT <213> Artificial Sequence <220> <223> Description of Atrtificial
Sequence: Synthetic light chain variable region CDR peptide <400> 77
Gly Ala Ser Thr Arg Ala Thr 15 <210> 78 <211> 7 <212> PRT <213>
clArtifjeialBeguente x200>1<PRSMBTEYition ePATIficREr SER Efte:
Synthetic light cH&in variable region cHIRrR peptide <400> 78Val Ala Ser
oSl LY GInSer ] 3..5200>4Q $231%4 sd1R5pPRE tor Ala val

100 105 110

Tyr Tyr Cys Ala Arg ¢lu Leu Glu Leu Arg Tyr Tyr Gly Met Asp Val
115 120 125

Trp Gly Glm Gly Thr Thr Val Thr Val Ser Ser
130 135

<210> 34

<«211i> 129

<212> PRT

<213> Artificial Sequence

«220>
223> Description of Artificial Sequence: Synthetic HGF 1.75.1
Light chain V region (Vk, 1-A30) :

 <400> 34
Met Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leu Leu Trp
1 5 10 15 -

rhe Pro Gly Ala Arg Cys Asp Ile Gln Met Thr Gln Ser Pro Ser Ser
20 - 25 30

Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
35 40 45

Gln Gly Ile Arg Asn Asp Leu Gly Trp Phe Gln Gln Lys Pro Gly Lys
50 55 60

Ala Pro Lys Arg Leu Ile TYr Ala Ala Ser Ser Leu Gln Ser Gly Val
65 70 15 ' 80

pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe Thr Leuw Thr
85 80 95

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

100 . 105 110
His Asp Ser Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile
115 iz20 125
Lys
«210> 35
<211> 144
<212> PRT

<2135 Artificial Sequence



<213> Artificial Sequence <220> <223> Description of Artificial
WGeeidnE&Synthetic light chain variable region CDR peptide 24H85S2pg4/018936
Gly Ala Ser Thr Arg Ala Thr 15 <270 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
.\griable region CDR peptide <400> 80 GIn Gin Ala Asn Gly Phe Pro Trp
S3fhe b2 cr 24038 b2 pr 9ol 1 ReqPREe 243 irtificiaé Sequerice <220>
<223ﬁ@esshptmﬂo¢%ﬂmtla‘{?5e&%ﬁéé BysteficIRfiPRhain variable
O_QSCDR peptide <400> 81 GIn GIn Tyr Tyr Ser Thr Pro Trp Thr 1 5.

93 gg% Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Tip
1 10 - 15

val Leu Ser Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys
20 25 30

Pro Ser Gln Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile
35 . 40 45 '

Ser Ser Gly Gly Tyr Tyr Trp Ser Trp Ile Arg Gln His Pro Gly Lys
50 55 60 ’

Gly Leu Glu Trp Ile Gly Tyr Ile Tyr Tyr Ser Gly Ser Thx Tyr Tyr
65 70 _ 75 80

Asn Pro Ser Leu Lys Sexr Arg Val Thr Ile Ser Val Asp Thr Ser Lye !
85 s5¢ 95 :

Asn Gln Phe Ser Leu Lys Val Ser Ser Val Thr Ala Ala Asp Thr Ala
100 105 : 110 -

Val Tyr Tyr Cys Ala Arg Asp Pro Leu Txp Phe Gly Glu Phe Asp Tyr
115 120 125 )

Tyr Gly Met Asp Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
130 138 140

<210> 36

<211> 133

<212> PRT

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: Synthetic HGF 2.4.4
Light chain V region (Vk, 4-B3) :

<400> 36 . .
Met Val Leu Gln Thr Gln Val Phe Ile Ser Leu Leu Leu Trxp Ile Ser

1 -8 i0 15

@ly BAla Tyr Gly Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala
20 28 30

val Ser Leu Gly Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser
35 _ 40 45

Val Leu Phe Ser Ser Asﬁ Asn Lys Asn Tyr Leu Ala Trp Tyr Gin Gln
50 55 60 :



<211>9 <212> PRT <213> Artificial Sequence <220> <223> ipti
WQRAMKINEHPBequence: Synthetic light chzgin variable region gl?g%%%%l%é%wg“
<400> 82 GIn Asn Tyr Asn Ser Asplg% LeuThr 15 <210>83<211>9
<2_1_2> PRT <213> Atrtificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic light chain variable region CDR peptide
14005 83,GinGIBoT yEASPeASEIL Bth ProeTyy-ASHe BE: £2208n84p2211> 9
6s212> PRT <213> Affficial Sequence <276> <223> DescriptioRt bf
Artificial Sequence: Synthetic light chain variable region CDR peptide WO

R005/0L{}0LPGIIUS Q12936 37/83e
¢ Thr Pro P%o Thr gs RO 94(;8 <40g>s84 Gl A?s JeeTyr Ser

Phe Thr Leu Thr Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr
100 105 _ 110

Tyr Cys Glon Gin Tyr Phe Ser Pro Pro Trp Thr Phe Gly Gln Gly Thr
115 : 120 125

Lys Val Glu Ile Lys
130

<210> 37

«211> 142

<212» PRT

<213> Artificial Sequence

<220>
<223>_Description of Artificial Sequence: Synthetic HGF 2.4.4
Heavy chain V region (Vh, VG 4-31) ~hulg@2 C region

<400>» 37 .
Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp

1 5 10 is

Ile Leu Ser Gln val Gln Leu Lys Glu Ser Gly Pro Gly Leu Val Lys
20 25 30

Pro Ser Glp Thr Leu Ser Leu Thr Cys Thr vVal Ser Gly Gly Ser Ile
as 40 45

ger Ser Gly Val Tyr Tyr Trp Ser Trp Ile Arg Gln His Pro Gly Lys
50 55 60

. Gly Leu Glu Trp Ile Gly Tyr Phe Tyr Tyt Ser Gly Asn Thr Tyx His
Asn Pro Ser Leu Lys Ser Arg Val Thr Ile Serx val Asp Thr Ser Lys
85 g0 : 95

Asn Gln Phe Ser Leu Lys Leu Ser Ser val Thr Ala Ala Asp Thr Ala
100 105 110

val Tyr Tyr Cys Ala Arg Asp Arg Ser Gly Tyr Asp His Pro Asp Ala
115 120 125

phe Asp Ile Trp Gly Gln Gly Thr Met val Thr Vval Ser Ser
130 135 140

. «210> 38
«211> 128



15 <210> 85 <211>9 <212> PRT <213> Artificial sequence <220> -
Woe2R3® TJektription of Artificial Sequence: Synthetic light chainP GAREBY4/018936
region CDR peptide <400> 85 Leu BfftHis Asp Ser Tyr Pro Leu Thr 15
<210>_ 86 <211>9 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic light chain variable region

<zgigl?l?meptide <400> 86 GIn GIn Tyr Phe Ser Pro Pro Trp Thr 15 <210>
<281-<23d5r10: s12325uBRT <213> Artificial Sequence <220> <223>

Description of Artificial Sequence: Synthetic light chain variable region

:?g@mgé’y&j&%‘no% &5 &N Ty lleAsn J}F&ﬁ)égierﬁd&i[h& .1

Light chain V region (Vk, 3-L2/L16)

<400> 38 .
Met Glu Ala PBro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 ’ i¢ 15

Asp Thr Thr Gly Glu Ile Val Met Thr Gln Ser Pro Ala Thr Leu Ser
20 25 30

val Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser
35 40 45

val Asp Ser Asn Leu Ala Trp Tyr Arg Gln Lye Pro Gly Gin Ala Fro
50 55 : 60

Axrg Leu Leu Ile Tyr Gly Ala Ser Thr Arg Ala Thr Gly Ile Pro Ala
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser.
85 90 98 :

Ser Leu Gin Ser Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Ile
100 105 . 110 :

Asn Trp Pro Pro Ile Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
115 120 1258 :

«210> 32

<211>» 138

«212> PRT .

«213> Artificial Bequence

<220
«223» Description of Artificial Sequence: Synthetic HGF 2.12.1
Heavy chain V region {(Vg, 4-5%)- hulgGz C region

<400> 38 :
Met Lys His Leu Trp Phe Phe Leu Leu Leu val &la Ala Pro Arg Tip
1 5 10 15

val Leu Ser Gln val Gln Leu Gln Glu Ser Gly Pro Gly Leu val Lys
20 25 30

Pro Ser Glu Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle
35 - 40 45

g BereTte Tyr Tyx Trp Ser Trp Ile Azg-Gln'Pro Pro Gly Lys Gly Leu
.50 . 55 . 60



1510 <210> 88 <211>9 <212> PRT <213> Artificial Sequence <220>
W&Q@Bmﬂestription of Artificial Sequence: Synthetic light chainPVEai@Be4/018936
region CDR peptide WO 2005/017 203 CTIUS2004/018936 38/83 |
<400> 88 Leu Gin His Asn Ser Tyr Pro Leu Thr 15 <210> 89 <211> 10
;2_1f2> PRT <213> Avrtificial sequence <220> <223> Description of
rtificial Sequence: icJi haj [ [ tide
SO BRI Gl Ty ASh ASIT 1 PeoPratle Tt L5 10, 23100 90

<211>'5 <212> PRT <213> Artificial S(—iquénce <220> <223> escriptibn
sest AeHfitien Seffagod= Symhétie ReAWghaTR Vatiabte ’Fé@ié‘ﬁ?@%ﬂ peptide -

Fhe Ser Leu Lys Leu Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr.
100 105 110

Tyr Cys Ala BArg Gly Gly Tyr Asp Phe Trp Ser Gly Tyr Phe Asp Tyr
115 120 125

Trp Gly Gla Gly Thr Leu val Thr Val Ser Ser
130 135

<210> 40

<211> 129

«<212> PRT

«213> Artificial Sequence

«220> .
<2215 Degcription of Artificial Sequence: Synthetic HGF 2.40.1
Light chain V region (Vk, 1A20) '

<400> 40 ] : .
Met Asp Met Arg Val Pro Ala Gln Leu lLeu Gly Leu Leu Leu Leu Trp
i 5 10 : . 15

Phe Pro Gly Ala Arg Cys Asp Ile Gln Met Thr Gln Ser Fro Ser Ser
: 20 25 30

Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
35 40 45

G@ln Gly Ile Arg Asn Asp Leu Gly Trp Tyr Gln Gln Lys Pro Gly Lys
50 58 60

Ala Pro Lys Arg Leu Ile Tyr val Ala Ser Ser Leu Glm Ser Gly Val
65 ' 70 75 : 80

pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr
85 90 95 .

Tle Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln
100 105 110

His Asn Ser Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile
115 © 120 125

Lys

<210> 41
<211> 140



<400> 90 Asp Tyr Tyr Met Sex 15 <210>91 <211>5 <212> PRT

w20 Mtificial Sequence <220> <223> Description of ArtificicT/US2004/018936
Sequence: Synthetic heavy chain ¥affdble region CDR peptide <400> 91
Ser Tyr Gly Met His 15 <210> 92 <211>5 <212> PRT <213> Atrtificial
Sequence <220> <223> Description of Artificial Sequence: Synthetic
heawy crain variable region CDR peptide WO 2005/017107
REPR) SPOC4/IESO3GTBIAE3 <400> 92 Gly Tyr Tyr lle Asn 15 <210> 93
<Z1l1>7 <212> PRT <213> Artificial Sequence <220> <223> Description

ofAstificial-Segliencer Syntlieticzheavyuehain syntheric HGF 2.40.1
Heavy chain V regicen (Vh, VG 4-31)-huIgG2 C region

«<400> 41
Met Lys His Leuw Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp
1 5 10 - 15

Val Len Ser Gln val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys
20 25 o

Pro Ser Gln Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile
35 44 45

Ser Ser Gly Gly Tyr Tyr Trp Ser Trp Ile'Arg Gin His Pro Gly Lys
50 55 . 60

Gly Leu glu Trp Ile Gly Asn Ile Tyr Tyr Ser Gly Ile Thr Tyr Tyr
65 70 75 80

Asn Pro Ser Leu Lys Ser Arg Val Thr Met Ser Val Asp Thr Ser hyé
85 . 90 85

Asn Gln Phe Ser Leu Lys Leu Ser Ser Val Thx Ala Ala Asp Thr Ala
100 105 110

Val Tyr Tyr Cys Ala Arg Asp Pro Leu Tyr Gly Asp Tyr Gly Phe Asp
115 120 ’ 125

Pro Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
130 138 140

<210> 42

<211> 128

<212> PRT

<213> Artificial Segquence

<220> :
223> Description of Artificial Sequence: Synthetic HGF 3.10.1
Light chain V region {(Vk, 3-L2/L16)

<400> 42 . :
Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro
1 5 i0 15

Asp Thr Thr Gly Glu Ile Val Met Thr Gln Ser Pro Ala Thr Leu Ser
20 25 30

val Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Sex
35 40 45

val Ser Ser Asn Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro
50 55 &0



variable region CDR peptide <400> 93 Ser Asp Gly Tyr Tyr Trp Ser 15 :

WEUGH0AEP11> 5 <212> PRT <213> Artificial Sequence <2B03¥/E5784/018936
Description of Artificial Sequence: $¥ffthetic heavy chain variable region
CDR peptide <400> 94 Gly Tyr Tyr lle His 15 <210> 95 <211> 7 <212>
PRT <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: Synthetic heavy chain variable region CDR peptide <400> 95

A SLLGILGIYNEYT T BIp Bes 8¢5 wR1Bra98la2li>Ghy<PUDFFRALE213>
drtificial Sequence <220> <223> Descriptibh of Artificial Sequer?@e:

Az:Sgygmae%%rhge‘yys%Qagly Ser Gly Thr Giu Phe Thr Leu Thr Ile Ser
85 . i=11] a5

ger Leu Gln Ser Glu Asp Phe Ala Val Tyx Tyr Cys Gln Gln Tyr Asn'
100 105 110

pgn Trp Pro Pro Ile Thr Phe Gly Gln Gly Thr Arg Leu Giu Ile Lys
115 120 125

«210> 43

«21i> 139

<212> PRT

<213 Artificial Sequence

<220>
«223> Description of Artificial Sequence: Synthetic HGF 3.10.1
Heavy chain V region (Vh, VG 4-34) -hulgGl C region

<400> 43 .
Met Lys His Leu Trp Phe Phe Leu Leu Leu ¥al Ala Ala Pro Arg Trp
1 5 10 - 15

val Leu Ser Gln Val Gln Leu Gln Gln Trp Gly Ala Gly Leu L.eu Lys
20 T 25 : 30

"pro Ser Glu Thr Leu Ser Leu Thr Cys Ala Val Tyr Gly Gly Ser Phe
a5 40 45 i

Ser Thr Tyr Tyr Trp Ser Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu -
: 50 55 . 60

Glu Trp Ile Gly Glu Ile Asn His Ser Gly Ser Thr Asn Tyr Asn Pro
65 ) 70 75 80

Ser Leu Lys Ser Arg Val Thr Tle Ser val Asp Thr Ser Lys Asn Gln
85 1t 95

Phe Ser Leu Lys Leu Ser Ser Val Thr Rla Ala Asp Thr Ala Val Tyr
100 ) 105 110

Tyr Cys Ala Arg Gly Gly Tyr Asp Phe Trp Ser Gly Tyr Tyr Asp Tyr
115 120 125

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
130 135 :

<210> 44

<211> 107

<212> PRT

«213>» Artificial Sequence



variable region CDR peptide WO 2005/017107 PCT/US2004/018936
W8I 000> 96 Ser Gly Val Tyr Tyr Trp Ser 15 <210> 97 <XqQ1A$H004/018936
<212> PRT <213> Artificial Sequenré#3<220> <223> Description of
Artificial Sequence: Synthetic heavy chain variable region CDR peptide
<4QO> 97 lle Tyr Tyr Trp Ser 15 <210> 98 <211>7 <212> PRT <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:
.2ypthetic heavy chain variable region CDR peptide <400> 98 Ser Gly Gly

. >T g R . N . " . +
zsaﬁrq u%%gg%g:%gn&mﬁscggkﬂwscezszmﬁ&%@ ARHEal

<400> 44
Arg Thr Val Ala Ala Pro Ser Val FPhe Tle Phe Pro Pro Ser Asp Glu
1 5 10 . : 15

Gln Leu Lys Sex Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
: - 20 25 30

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
35 : 40 45

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
50 55 . 60

Thr Tyr.Ser Leu Ser Sexr Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65 70 75 80

Lys His Lye Val Tyr Rla Cys Glu val Thr His Gln Gly Leu Ser Ser
85 90 : 88

Pro Val Thr Lys Ser Phe Ran Arg Gly Glu Cys
100 . 108

<210> 45

<211 330

<212> PRT

<213> Artificial Sequence

<220>
<221> Description of Artificial Sequence: Synthetic Human IgGl
Constant Region

<400> 485 :
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 i5

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
) 20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
3as ’ 40 45

Gly val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Vval Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
&5 10 75 80

Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 ) 95



<220> <223> Description of Artificial Sequence: Synthetic heavy chain .
w@aniEeTgion CDR peptide <400> 99 Thr Tyr Tyr Trp Set 1 BCXAIK}804/018936
100 <211> 17 <212> PRT <213> Afffittial Sequence <220><223>
Description of Artificial Sequence: Synthetic heavy chain variable region
CDR peptide WO 2005/017107 PCT/US2004/018936 41/83 <400> 100
L LYGIE SEI Ser S6t Gt Ser Thudle Lyidynblachsrc eVl duys &8 10 15
Gly <210>46¥ <211> 17 <2122dRT <213> Artificiat8equence <220>
<223> Description of Artificial Sequence: ngheti heavy chain, variable
Pradidh @R%%p%led‘e ‘fio&%ﬁﬁ)ﬁ’g\?dﬁ"né"‘ﬁf QFyr esp%%ly% %e%%g& Lys Tyr .
Tyr Ala’Asp Ser Val Lys 151015 Gly <210> 102 i

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys.
130 13s 140 .

val val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp

145 ' 150 155 160

Tyr val Asp Gly Val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

Glu Gln Tyr Asn Ser Thr Tyr Arg Val val Ser Val Leu Thry Val Leu
180 185 190G

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
195 200 205 o

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220

G¢ln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
225 230 235 240

Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
: 245 ) 250 - 255 )

Pro Séﬁ Asp Ile Ala Vval Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
' . 260 265 270

Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe
275 - 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trxp Gln Gln Gly Asn
280 295 300

val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
305 310 ’ 318 320

Gln Lys Ser Leu Ser Leu Ser Fro Gly Lys
325 3390

<210> 46

<211> 326

<212> PRT

<213> Artificial Seguence

<220> .
<223> Description of Artificial Sequence: Synthetic Human IgG2
Constant Region :



<211> 17 <212> PRT <213> Artificial Sequence <220> <223> _
weserptiosy of Artificial Sequence: Synthetic heavy chain variBOEGEYieH018936

CDR peptide <400> 102 Trp lle Ast8fo Asn Ser Gly Gly Thr Asn Tyr Ala

Gin Lys Phe Gin 1510 15 Gly <210> 103 <211> 16 <212> PRT <213>

Artificial Sequence <220> <223> Description of Artificial Sequence:
.aaynthetic heavy chain variable region CDR peptide <400> 103 Tyr lle Tyr
rbyESerGly1Serdilr fyr Syr Ash Pre Ser Leu Bys Sey IvS FOI5A0

2005/017107 PCTYUS2004/018936 4383 <210> 104 <211 17 <212>
< PRI £213> Altifigial Sequense, 122081 7233>2eskription abAriicial

equence: Sypthetic heavy chain 2gariable region CDR 3eptide <400>

104
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser @ly Ala Leu Thr Ser
15 40 45

. Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60

'Leu Ser Ser Val Val Thr Val Pro Ser Ser Asn Phe Gly Thr Gln Thr
65 70 75 80

Tyr Thr Cys Asn Val Asp His Lys Pxo Ser Asn Thx Lys Val Asp Lys
‘ 85 90 95

Thr Val Glu Brg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro
100 108 110

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

Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys val Val Val Asp
130 135 140

val Ser His Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly
145 150 153 - 180

val Gilu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn
165 170 175

Ser Thr Phe Arg Val Val Ser Val Leu Thr Val Val His Gln Asp Trp
180 i85 190

Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro
185 200 205

Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro Arg Glu
210 21s 220

Pro Gln Val Tyr Thr Leu pro Pro Ser Arg Glu Glu Met Thr Lys Asn
225 230 2358 240

Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyxr Pxo Ser Asp Ile
245 - 250 255

Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr
260 265 270

Thy Pro Pro Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
27% 280 285

Lew Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Aen val Phe Ser Cys
290 295 300



Trp lle Asn Pro Ass Ser Gly Gly Thr Asn Tyr Ala GIn Lys Phe GIn 15 15 -
WorEKOID> 105 <211> 16 <212> PRT <213> Artificial SedtfeEi§2004/018936.

<220> <223> Description of Artificiaﬁ6§8quence: Synthetic heavy chain

variable region CDR peptide <400> 105 Tyr lle Tyr Tyr Ser Gly Ser Thr

Tyr Tyr Asn Pro Ser Leu Lys Ser 1510 15 <210> 106 <211> 16 <212>

PRT <213> Artificial Sequence <220> <223> Description of Artificial
s&equence: Syatheticcheavap civainrsafiabldyedibn GDR-peftfde 400>
3996 Tyr Phe Tyr Tyr 8&r Gly Asn Thr Tyr BiS Asn Pro Ser Leu 3&Ser 1
52101052193 197 £2d1> 16 <212> PRT <213> Artifici_al Sequence

<220> <223> Deseription of Artificial Sequence: Synthetic heavy chain

<210> 47

<211> 18

<212> PRT

<213> Artificial Sequence

<220> :
<223> Description of Artificial Sequence: Synthetic t-cell epitope
peptide

<400> 47
Gln Tyr Ile Lys Ala Asn Ser Lys Phe Ile Gly Ile Thr Glu L.eu Lye
1 5 _ 1q 15

Lys Cys

<210> 48

<211> 24

<212> DNA

<213> Artificial Seguence

<220> ) ) . : .
<223> Description of Artificial Sequence: Synthetic oligonucleotide

<220>

«221> modified_base
<222> (18)..{23)
«223> a, t, c Oor g’

<400> 48
ggceggatag gectocannn nnnt : 24

<210> 49

<21l> 26

«212> DNA

«<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 49 .
ggacactgac atggactgaa ggagta 26

<210> 50
«211> 21



variable region CDR peptide WO 2005/017107 PCT/US2004/018936

Wa3/Bs/0230> 107 Tyr Val Tyr Tyr Ser Gly Ser Thr Asn Tyr Ash P& 88p4/018936
LeuLys Ser 151015 <210> 108%8?1> 16 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: Synthetic
heavy chain variable region CDR peptide <400> 108 Asn lle Tyr Tyr Ser

<Ll llgekhr Tyr Tyr Asn Pro Ser Leu Lys Ser 1510 15 <210> 109 <211>

<A <21 2£ RRIL<ABeniptificial Sequence <220> <223> Description of’
Artificial Sequence: Synthetic heavy chain variable region CDR peptide

<22 .
< ﬁﬁi@%&@@i_@é@dl@ A lHis Ser CheSamthr Asnchye AsniPgorSeldegtideys
Ser 1510is <210> 110 <211> 13 <212> PRT <213> Artificial

“Squéfce
ggggtcagge tggaactgag g 21

. <210> 51
<211> 48
<212> DNA
<213> Artificial Segquence

<220> i .
<223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 51 )
acaacaaagc ttctagacca ccatggaage ccoagetecag cttetett 48

<210> 52
<211> 34
" «212> DNA
«213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 52 _
cttgtegact caacactetc ccotghtgaa geto 34

<210> 53

211> 26

<212> DNA

«213> Artificial Sequence

<220> .
«223> Description of Artificial Seguence: Synthetic oligonucleotide

<400> 53
ggacactygac atggactgaa ggagta 26

<210> 54

<21l> 48

<212> DNA

<213> Artificial Sequence

«<220> o ) :
<223> Description of Artificial Sequence: synthetic oligonucleotide

<400> 54 :
agcagaagct tctagaccac catgaaacac ctgtggttaet tccteoete i 48



<220> <223> Description of Artificial Sequence: Synthetic heavy chain
WOZaH R {&ion CDR peptide <4OO>2%{¥ Asp Glu Tyr Asn Ser Eﬁ\gT
Val Leu Phe Asp Tyr 1510 <210>"1T1

Artificial Sequence <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

<Tyg>155 <210> 112 <211> 11 <212> PRT <213> Atrtificial Sequence

FH%ZWIIOISQBG
<211>9 <212> PRT <213>

| 3%20&522» Description of Artificial Sequence: Synthetic heavy chain

<Yagia

Met Asp Val 1510 <210>113 <211>19

«220>

edagion CoRpeptde <400> 112 Glu Leu Glu Leu Arg Tyr Tyr Gly

«223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 55

- gtggaggcac tagagacggt gaccagggtt cc

<210>
<211>
<212>
<213>

56
1043
DNA

220>
«<223>

Artificial Sequence

chain nucleotide sequence

<400> 56

tetagaccac
cggterteec
goctggteoaa
ccagcggcgt
gegtggtgac
acaageccag
acacatgccce
ceecaaaace
tggacgtgag
tgcataatge
~gegtecteac
ccaacaaage
gagaagcaca
gcetgaccetg
atgggeagcec
rccteetcta
catgoetecgt
ctecegggtaa

<210
<2L1>
<212>
<213>

57
540
DA

«220>
<221>
<222>

CDs

400> 57
o cco

Pro

{2)..

cgecatgggt
cotggeaced
ggactacttc
gcacacctte
cgtgeoctcee
caacaccaay
accgtgeeca
caaggacace
ccacgaagac
caagacaaayg

.cgtectgeac

ccteccagee
ggtgtacace
cctggtcaaa
ggagaacaac
tagcaagete
gatgcatgag
atgataagtc

Gallus gallus

{520}

5

gaaaattgaa
tocctcocaaga
cccgaaccgg
ccggcetgteo
agcagcttag
gtggacaaga
geacctgaac
ctcatgatct
cctgaggtca
cocgegggsgy
caggactggce
cccategaga
ctgececcat
ggcttctate
tacaagacca
accgtggaca
gectetgcaca
gag

tcghotctag
geacctotgg
tgacggtgtc
tacagtacte
gcacoeagac
aagttgagee
tecctgggygyy
cceoggacecc
agttcaactg
agcagtacaa
tgaatggcaa
aaaccatcto
cecgggatga
ccagcgacat
cgeotocegt
agagcaggtg
accactacac

190

tgectccace
gggcacageyg
gtggaactca
aggactctac
ctacatctge
caaatottgt
acogtcagtc
tgaggtcaca
gtacgtggac
cagcacgtac
ggagtacaag
caaagccaaa
gectgaccaayg
cgeegtggag
getggacteo
gcageaggygg
geagaagagae

Description of Artificial Beguence: Synthetic pI/hChl heavy

aagggcccat
gocctggget
ggogecctga
tceceoteagea
aacgtgaatce
gacaaaache
ttectkettoc
tgegtagtgg
ggcgtygagg
<gtgtggtca
tgcaaggtct
gggcagoecc
aaccaggtca
tgggagagcea
gacggetcot
aacgtoettet
ctcteoectgt

i5

az

60
120
180
240
300
360
420
480
540
€00
660
720
780
840
900
960
1020
1043

ace atg gtg cac gca acc toe ccg ¢tg ctg ctg ctg ctg ckg cte 49
Thr Met Val His Ala Thr Ser Pro Leu Leu Leu Leu Leu Leu Leu



<212> PRT <213> Artificial Sequence <220> <223> Description of
WD & uence: Synthetic heavy chain variable region COM Ha[570%4/018936
<400> 113 Ser His Leu His Tyr Ty /3@5 Ser Ser Gly Tyr Tyr Tyr Gly Gly
Ala 151015 Phe Asp lle <210> 114 <211> 11 <212> PRT <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:
ag@ﬂgeg‘g@%&yﬁea&tvae'@@@cregm@Dg%cpe@adﬂagwaca%w Lea
sHlubenArgLTyrvRyr Sly Met Msp Mal k5 A 2240w d Pyx SEE>Ie5 <212>
PRT <213> Afificial Sequence <2%0> <223> Descriptiof of Artificial
356%6”&% gggtggy%ﬁswCé@rgg@mable;@gm@ CRR.peplide MO 145
e DGR LA 0% B GRUS2004/0189 36y 46/8300400> 185 Asp®r0 Ay Trp
Phe Gly &lu Phe Asp Tyr Tyr &ty Met Asp Val 45

ttc aca

gtg aac agc aaa gyt gaa gge acc tac ace aca goo gta aca 183
Vval Asn Ser Lys Gly Glu Phe Thr Gly Thr Tyr Thr Thr Aia Val Thr
50 55 &0
gcc aca tca aat gag atc aaa gag tc¢a ¢ca ctg cat ggg aca caa aac Z4L
Ala Thr Ser Asn Glu Ile Lys Glu Ser Pro Leu His Gly Thr Gln Asn
65 70 75 80
acc atc aac aag agg acc cag ccc acc ttt gge tte act gtec aat tgg 289
Thr Ile Asn Lys Arg Thr Gln Pro Thr Phe Gly Phe Thr Val Asn Trp
85 S0 95
aag ttt tca gag tee ace act gtc tte acg gge ¢ag tgc tt¢e ata gac 337
Lys Phe Ser Glu Ser Thx Thr Val Phe Thr Gly Gln Cys Phe Ile Asp
100 108 110
agg aac ggg aag gag gtc ctg aag acc atg tgg ctg ctg cgg toa agh 38s
Arg Aen Gly Lys Glu Val Leu Lys Thr Met Trp Leu Leu Arg Ser Sex
115 120 125
gtt aat gac att ggt gat gac tgyg aaa gct ace agyg gte gge ate aac 4313
val Aen Asp Ile Gly Asp Asp Trp Lys Ala Thr Arg Val Gly Ile Asn
130 135 140

ate tte act cge ctg cge aca cag aag gag cag ctg cta gca agce ttg 481
Tle Phe Thr Arg Leu Arg Thr Gln Lys Glu Gln Leu Leu Ala Ser Leu

145 150 185 1§0

cta gcg goc gek ¢ga gge cogyg caa ggc cgg atc cag aca tgataagata 530
Leu Ala Ala Ala Arg Gly Arg Gln Gly Arg Ile Gin Thr

165 170

cattgatgag 540
<210> 58

<211> 540

<212> DNA

<213> Gallus gallus

<400> 58
cteatcaatg tatcttatca tgtcotggate cggecttgec ggoetegage ggecgetage 60
aagcttgeta geagotgetc cttctgtgtyg cgeaggcgag tgaagatgtt gatgocgace 120
ctggtagett tccagtcate accaatgtcoa ttaacacttyg accgcagcag ccacatggte 180
ttcaggacct ccttcecegtt cctgtctatg aagcactgge ccgtgaagac agtggtggac 240
tctgaaaact tccaattgac agtgaagaea aaggtgggcet gggtoetett gttgatggtg 300
ttttgtgtce catgeagtgg tgactetitg atcteatttg atgtggetgt tacggetgtg 360
gtgtaggtge ctgtgaatte acctttgetyg tteacagecee cgatggteoat gtiggagecc 420
agatcgttgg tecatttcoce agtoagcgag cactttctyy cagagaggcce gggagecacc 480



151015 <210> 116 <211> 13 <212> PRT <213> Atrtificial Sequence
We2R05%0¢2@3> Description of Artificial Sequence: Synthetic he&RfyIdh2ap04/018936
variable region CDR peptide <400>*%8& Asp Arg Ser Gly Tyr Asp His Pro
Asp AlaPhe Asplle 1510 <210> 117 <211>12 <212> PRT <213>
Artificial Sequence <220> <223> Description of Artificial Sequence: :
%g/”thet'c S QORI AN CRRPERUUS SA002L L Gl Sbto
Asp Ph 'Igrp er Gly Tyr Phe Asp Tyr 1510 <210>118<211>11
<212> PRT <213> Artificial Sequence <220> <223> Description of
<A¥?|T|CT‘&’I Sequence: Synthetic heavy chain variable region CDR peptide

5?39:0% 8 Asp Pro Leu Tyr Gly Asp Tyr Gly Phe Asp Pro
<213> Gallus gallus

<400> 592 _
pro Thr Met Val His Ala Thr Ser Pro Leu Leu Leu Leu Leu I:eu Leu
1 5 10 15

Ser Leu Ala Leu Val Ala Pro Gly Leu Ser Ala Arg Lys Cys Ser Leu
20 i 25 a0

Thr Gly Lys Trp Thr Asn Asp Leu Gly Ser Asn Met Thr Ile Gly Ala
35 40 45

val Asn Ser Lys Gly Glu Phe Thr Gly Thr Tyr Thr Thr Ala Val Thr
50 ' 55 ' 60

Ala Thr Ser Asn Glu Ile Lys Glu Ser Pro Leu His Gly Thr Gln Asn
65 10 75 . 80

Thr Ile Asn Lys Arg Thr Gln Pro Thr Phe Gly Fhe Thr Val Asn Trp
85 90 i - 95

Lys Phe Ser Glu Ser Thr Thr val Phe Thr Gly Gln Cys Phe Ile Asp
100 105 110

Arg Asn Gly Lys Glu Val Leu Lys Thr Met Trp Leu Leu Arg Ser Ser
' 115 120 125

val Asn Asp Ile Gly Asp Asp Trp Lys Ala Thr Arg Val Gly Ile Asn
130 135 140

Tie Phe Thr Arg Leu Arg Thr Gln Lys Glu Gln Leu Leu Ala Ser Leu
145 150 155 160

Lew Ala Ala Ala Arg Gly Arg Gln Gly Arg Ile Gln Thr
165 170

<210> 60

<211> 11

<212> PRT

<213> Artificial Sequence

<220> . ) ‘
<223> Description of Artificial Sequence: Synthetic light chain
variable region CDR peptide

<400> 60
hrg Ala Ser Gln Gly Ile Ser Ser Trp Leu Ala
1 5 i¢



1510 <210> 119 <211> 12 <212> PRT <213> Artificial Sequence '
WOR81IPYI3> Description of Artificial Sequence: Synthetic he W"éﬁ%ﬁ?#’ 0|1893

variable region CDR peptide WO 2865017107 PCT1US2004/018936

46/83 <400> 119 Gly Gly Tyr Asp Phe Trp Ser Gly Tyr Tyr Asp Tyr 15

10 <210> 120 <211> 279 <212> PRT <213> Homo sapiens <400> 120

Pro Trp Cys Tyr Thr Gly Asn Pro Leu lle Pro Trp Asp Tyr Cys Pro 15 10
<2h%>llerSer Arg Cys Glu Gly Asp Thr Thr Pro Thr lle Val Asn Leu Asp 20
<2830 7His Pro Val lle Ser Cys Ala Lys Thr Lys GIn Leu Arg Val Val Asn
iﬁﬁ?ﬁiﬁmue RequbheArg Thr Asn lle Gly Trp Met ValSer Leu Arg Tyr

50 55 60 Arg Asn Lys His lle Cys Gly Gly Ser Leu lle Lys Glu Ser Trp Val -
<8870 7580 Leu Thr Ala Ar

s of Arti 1%%!”59 \lseEtDee %%él%{‘,&rgifé& L&;H.,ys ASp
R TR Bon on pepice

ion CDR peptide

<400> 61
Lys Ser Sexr Gln Ser Ile phe Tyr Ser Ser Thr Asn Lys Asn Tyr Leu
10 15
1 5

Ala

<210> 62

<21l1> 11

«212> PRT

«213> Artificial Seguence

<220> R : . ’ -
<223> Description of Artificial Sequence: Syntheplc light chain
variable region CDR peptide

<400> 62

Arg Ala Ser Gln Gly Ile Ser Ser Tyr Leu Ala
1 5 10

<210> 63

<211> 11

<212> PRT

«213> Artificial Sequence

<220 ) ‘ .
<223> Description of artificial Sequence: Synthetic light chain
variable region CDR peptide

<400> 63
Gln Ala Ser Gln Asp lle Ser Asn Tyr Leu Asn
10
1 . 5 .

<210> 64
<211i> 11
«212> PRT
«213> Artificial Sequence

<220> : ' i o
<223> Description of Artificial Sequence: Synthetic light chain
variable region CDR peptide



Ala Trp Leu Gly lle His Asp Val His Gly Arg Gly Asp Glu Lye Cys 100 105
WQ20039878ih Val Leu Asn Val Ser Gin Leu Val Tyr Gly Pro GIFGI{HU8#}04/018936

115120 125 Asp Leu Val Leu Met;ﬂ{f?Leu Ala Arg Pro Ala Val Leu Asp
Asp Phe 130 135 140 Val Ser Thr lle Asp Leu Pro Asn Tyr GlyCys Thr lle
Pro Glu Lys 145 150 155 160 Thr Ser Cys Ser Val Tyr Gly Trp Gly Tyr
TFAnO&I§4 eu lle Asn T¥r 165 170 175 Asp Gly Leu Leu Arg Val Ala His
’I\_recihﬁ%?r fEMETGITASAGIILYS™ 188 168 156 Cys Ser GIn His His Arg
Gly Lys Val Thr Leu Asn Glu Ser Glu lle 195 200 205 Cys Ala Gly Ala
Glu Lys lle Gly Ser Gly Pro Cys Glu Gly Asp Tyr 210 215 220 Gly Gly Pro
%y@FCys Glu GIn His Lys Met Arg Met Val Leu Gly 225 230 235 240
W 2(1;@5/017107 PCTIUS2004/018936 47/83 Val lle Val Pro Gly Arg Gly
&ys AleriéRrdsAsacAvgrieeo Gly lle 245 250 255 Phe Val Arg Val Ala Tyr
T 2rOAIa Lys Trp lle His Lys lle lle Leu 260 265 270 Thr Tyr Lye Val Pro
ﬁfhé%%Z5ﬁ%159>012gﬂ<;2égaz7§e@amza PRT.r2L3> Muts-musenlus

variable region CDR peptide

<400> 65
Arg Ala Ser Gln Gly Ile Arg Bsn Asp Leu Gly
1 5 10

<210> 66

<211> 17.

<212> PRT _

<213> Artificial Sequence

<220 . .
«223> Description of Artificial Sequence: Synthe;ic light chain
~variable region CDR peptide

<400> 66 _
Lyg Ser Ser Gln Ser Val Leu Phe Ser Ser Asn Asn Lys Asn Tyr Leu
1 5 10 15

Ala

«210> 67

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Synthetic light chain
variable region CDR peptide

<400> &7
Arg Ala Ser Gln Ser Val Asp Ser Asn Leu Ala
1 5 ' 10

<210> 68

<21l> il

<212> PRT

<213> Artificial Sequence



<400> 121 Pro Trp Cys Tyr Thr Gly Asn Pro Leu lle Pro Trp Asp Tyr Cys
woPso 1@ 15. lle Ser Arg Cys Glu Gly Asp Thr Thr Pro Thr REVAISAKH/018956

Leu Asp 20 25 30 His Pro Val lle 3&8&€ys Ala Lys Thr Lys GIn Leu Arg
Val Val Asn 35 40 45 Gly lle Pro Thr Gin Thr Thr Val Gly Trp Met Val Ser
Leu Lys Tyr 50 55 60 Arg Asn Lys His lle Cys Giy Gly Ser Leu lle Lys

.Sl Ser Trp Val 65 70 75 80 Leu Thr Ala Arg GIn Cys Phe Pro Ala Arg

AeD bysAsp:bey bysAsir 839095 Eyc&Glspdantry ¢ eudBly Heakiis Asp
Val HistGiulArgBip G PG Iret30=105 110 Lye Arg Lys Gin lle Lets Asn lle
Ser %I Leu Val Tyr Giy Pro Glu 115 120 125 Gly Ser Asp Leu Val Leu

Zﬁggﬁﬂayééieuﬁla;ﬁrgz%opwmw%p dB0 135 140 Asn Phe Val Ser
hhr lle Asp Leu P Ser Tyr Gly Cys The lle Pro 145 150 155 160 Glu
Lye Thr Thr Cys Ser lle Tyr Gly Trp Gly Tyr Thr Gly Leu lle 165 170 175

A0 Ala Asp Gly Leu Leu Arg Val Ala His Leu Tyr lle Met Gly Asn 180 -

<485 180 Glu Lys Cys Ser Gin His His Gin Gly Lys Val Thr Leu Asn Glu

<8apr F85 200 205 Glu Leu Cys Ala Gly Ala Glu Lys lle Gly Ser Giy Pro
<Byg ARFERFX1b F1B P wo 2005/017107 PCT/US2004/018936

<220> ) . '
<223> Description of Artificial Sequence: Synthetic light chain
variable region CDR peptide

<400> 69
Arg Ala Ser Gln Ser Val Ser Ser Asn Leu Ala
1 5 : 14

<210> 70

<211> 7

<212> PRT

<213>» Artificial Sequence

<220> X _ ‘ ) nai
«223> Description of Artificial Seguence: gynthetic light chain
: variable region CDR peptide

«<400> 70
Glu Ala Ser Ser Leu Gln Ser
1 5

<210> 71

<211> 7

<212> PRT

«<213> Artificial Sequence

«220> ' . b
<223> Description of Artificial Sequence: Synthetic light chain
variable region CDR peptide

<400> 71
Trp Ala Ser Thr Arg Glu Ser
1 5

210> 72

<211> 7

<212> PRT

<213> Artificial Segquence



48/83 Asp Tyr Gly Gly Pro Leu lle Cys Giu GIn His Lys Met Arg Met Val
wWQ2802807285 240 Leu Gly Val lle Val Pro Gly Arg Gly Cys AlaP{el i (04p18936

Arg Pro 245 250 255 Gly lle Phe \B#%8rg Val Ala Tyr Tyr Ala Lys Trp lle

His Lys Val 260 265 270 lle Leu Thr Tyr Lys Leu 275 <210> 122 <211>

278 <212> PRT <213> Atrtificial Sequence <220> <223> Description of

<ABfficial Sequence: Consensus S uence <220> <221>MOD. RES

LS COMERIE 922;’;\ gﬁ@ Sipueaconse ?ﬁ?sler%alsﬁldue variable amino
acid <220><221>MOD_RE <222> (55)..(55) <223> Undetermined

c@(@ﬂsemus residue; variable amino acid <220> <221> MOD_RES <222>

P50 It??éd@t@rﬁﬁﬁed consensus residue; variable amino acid
<320> <221> MODRES <222> (108) (108)

<210> 73

<211l> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic light chain
variable region CDR peptide

<400> 73
Gly Ala Ser Asp Leu Glu Thr
1 -

<210> 74

<211l> 7

<212> PRT

«213» Artificial Sequence

<220> : _
<223> Description of Artificial- Sequence: Synthetic light chain.
variable regicn CDR peptide :

<430> 74
val Ala Ser Ser Leu Gln Asn
1 8

<210> 75
<21l> 7
. «212> PRYT
«213> Artificial Seguence

<220> .
«223> Description of Artificial Sequence: Syntheric light chain
variable region CDR peptide

<400> 78 .
Ala Ala Ser Ser Leu Gln Ser
1 ]

<210> 76

<211> 7

<212> PRT

<213 Artificial Seguence

<220



<223> Undetermined consensus residue; variable amino acid <220>
we23lsoM@Rd RES <222> (114)..(114) <223> Undetermined GROBAIN0&1/018936

residue; variable amino acid <220338®21> MOD RES <222> '

(145)..(145) <223> Undetermined consensus residue; variable amino acid

<220> <221> MOD_RES <222> (154):.(154) <223> Undetermined

consensus residue; vari i id WO, 7 i
‘ﬁ?éf/Gﬁi@@ﬁi@fﬁ@gﬁéi%%ﬁ%ﬁ ﬁ/%ggtﬁe%]% i<ng12“§>€}(1§1?§)..(178)

<223> Undetermined consensus residue; variable amino acid <220>

;Q‘Z’ii‘f\élgD IEEASr <_6212u2§e(r200)..(200) <223> Undetermined consensus
Féisféllue; VAriable a§mno acid <400> 122 Pro Trp Cys Tyr Thr Gly Asn Pro
Leu lle Pro Trp Asp Tyr Cys Pro 1510 15 lle Ser Arg Cys Glu Gly Asp
Thr Thr Pro Thr lle Val Asn Lein Asp 20 25 30 His Pro Val lle Ser Cys Ala
Py8°TY Lys Gin Leu Arg Vai Val Asn _....,. 35 40 45

«212> PRT
<213> Artificial Sequence

<220> :
«223> Description of Artificial Sequence: gynthetic light chain
variable region CDR peptide

<400 77 )
Gly Ala Ser Thr Arg Ala Thr
1 5

<210> 78

«21i> 7

«212> PRT

<213> Artificial Sequence

<2205 _ ' ‘
<223 Description of Artificial Sequence: Synthetiec light chain
variable region CDR peptide

«<400> 78
val Ala Ser Ser Leu Gln Ser
1 5

<210> 79
<211l> 7
<212> PRT
" 213> Artificial Segquence

<220> .
<223> Description of Artificial Sequence: Synthetic light chain
variable region CDR peptide :

<400> 78
Gly Ala Ser Thr Arg-Ala Thr
1 5

<210> 80

<21l> 92

<212> ERT

<213> Artificial Sequence

<220>
<223 Description of Artificial Segquence: Synthetic light chain



Gly lle Pro Thr Xaa Thr Xaa lle Gly Trp Met Val Ser Leu Lys Tyr 50 55 60
WOARGUAONTLYE His lle Cys Gly Gly Ser Leu lle Lye Gin Ser Trp \B{IBHS2)0A8 18936

80 Leu Thr Ala Arg GIn Cys Phe P#%la Arg Xaa Xaa Asp Leu Lys Asp

85 90 95 Tyr Glu Ala Trp Leu Gly lle His Asp Val His Xaa Arg Gly Asp Glu

100 105 110 Lys Xaa Lye Gin lle Len Asn lle Ser Gin Leu Vai Tyr Gly Pro

Glu 115 120 123 ,&ly 26k pspckey Val Leu Leu Lye Leu Ala Arg Pro Ala
lle Leu Asp 130 135 140 Xaa Phe Val Ser Thr lle Asp Leu Pro Xaa Tyr

<@BPBA Thr lle Pro 145 150 155 160 Glu Lys Thr Ser Cys Ser lle Tyr Gly

SrrPEl i B £aG 16571707175 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

‘@%’Aﬁ& Glu Lys lle Gly Ser Gly Pro Cys Glu Gly 210 215 220 Asp Tyr Gly

<

qﬁl :Pisgrll_eu lle Cys Glu Gin His Lye Met Arg Met Val 225 230 235 240
WO 206850740 ERETAFS2004/018936 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
<§‘i§jﬁ@l&@i@@&ﬁ%;rﬁrugfmw%é@mZ%mtic light chain .

variable region CDR peptide

<400> 81 _
Gln @ln Tyr Tyr Ser Thr Pro Trp Thr
1 5

<210> 82

<211> 9

<212> PRT

<213> Arxtificial Sequence

<220> ] )
<223> Description of Artificial Sequence: Synthetic light chain
variable region CDR peptide -

<400> B2
@ln Aen Tyr Asn Ser Asp Pro Leu Thr
i 5

<210> 83

<21l> §

<212> PRT’

<213> Artificial Sequence

<220> . .
<223» Description of Artificial Sequence: Synthetic light chain
variable region CDR peptide

<400> 83
Gln Gln Tyr Asp Asn Leu Pro Tyr Asn
i -

<210> B4

<211l> 9

<212 PRT

«213> Artificial Sequence

<220
223> Description of Artificial Sequence: Synthetic light chain
variable region CDR peptide



lle Leu Thr Tyr Lye Leu 275 <210> 123 <211> 77 <212> PRT <213>
wolomsrsamiens <400> 123 Gly Trp Met Val Ser Leu Arg Tyr AR§REISA0)4/018936
His lle Cys Gly Gly 15 10 15 Ser B&83lle Lys Glu Ser Trp Val Leu Thr Ala
Arg GIn Cys Phe Pro 20 25 30 Ser Arg Asp Leu Lys Asp Tyr Glu Ala Trp
Leu Gly lle His Asp Val 35 40 45 His Gly Arg Gly Asp Glu Lys Cys Lye
GIn Val Leu Asn Val Ser GIn 50 55 60 Leu Val Tyr Gly Pro Glu Gly Ser
Asp.Ley Val Leu Met 65 70 75 <210> 124 <211> 33 <212> DNA <213>
ciMtifieialsSequenger Tha 2R8>R@28x Description of Artificial Sequence:
Synthetic oligonucfeotide <400> 124 atgcgtctce cttgatgatg ctggctgceat ttc
33 <210> 125 <211> 33 <212> DNA <213> Atrtificial Sequence <220>
<210> 85
<2il> 9§

<212> PRT
<213>» Artificial Sequence

<2205 .
<223> Description of Artificial Sequence: Synthetic light chain
variable region CDR peptide :

<400> 85
Leu Gln His Asp Ser Tyr Pro Leu Thr
1 ‘ 5

<210> 86

<21i> 9

<212> PRT

«213> Artificial Sequence

<220> ) i )
<223> Description of Artificial Seguence: Synthetic iight chain
: variable region CDR peptide

<400> 86 _
@ln Gln Tyr Phe Ser Pro Pro Trp Thr
1 5

«210> 87

<211l> 10

<212 PRT

<213>» Artificial Seguence

<220> : )
<223> Description of Artificial Seguence: Synthetic light chain
variable region CDR peptide

<400> 87
Gln Gln Tyr Ile Asn Trp Pro Pro Ile Thr
1 S 10

<210> 88

<211> 9

<212> PRT

«213> Arxtificial Sequence

<220> .
<223> Description of Artificial Sequence: Synthetic light chain
variable region CDR peptide



<223> Description of Artificial Sequence: Synthetic oligonucleotide <400>
WOLABSgEHEtct caagggaagg tgactctgaa tga 33 WO 2005/0171FFT/US2604/018936

PCT/US2004/018936 51/83 <210%*836 <211> 36 <212> DNA <213>

Artificial Sequence <220> <223> Description of Artificial Sequence:

Synthetic oligonucleotide <400> 126 atgcgtctct aactaggtaa atcaatcgta
-Gpacg 36 <210> 127 <211> 35 <212> DNA <213> Artificial Sequence -
Leu220? 22 3zrDescriptionrof Retifitial Sequence: Synthetic oligonucleotide

2400> 127 atgcgtétct agttatggat gcacaattcc tgaaa 35 <210> 128 <211>

32 <212> DNA <213> Artificial Sequence <220> <223> Description of
Adifigial Sequence: Synthetic oligonucleotide <400> 128 atgcgtctca

<Aattatocagg acagcaggcec tg 32 <210> 129
«212> PRT

<213> Artificial Sequence

<220>

«223> Description of Artificial Seguence:

variable region CDR peptide

<400> B9
Gln Gln Tyr Asn Asn Trp Pro Fro Ile Thr
1 5 10

<210> S0
. <21i> 5

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

variable region CDR peptide

<400> 90
Asp Tyr Tyr Met Ser
A 5

«210> 91

<211> 5

<212> BRT

«213> Artificial Seqguence

220>

<223 Description of Artificial Seguence:

variable region CDR peptide

<400> 91
Ser Tyr Gly Met His
1 5

<210> 92

<211> 5

<«212> PRT

<213> Artificial Seguence

<220

<223 Description of Artificial Seguence:

variable region CDR peptide-

Synthetic iight chain

Synthetic heavy chain

Synthetic heavy chain

Synthetic heavy chain



<211> 37 <212> DNA <213> Artificial Sequence <220> <223> :
WDWEBMHTLT of Artificial Sequence: Synthetic oligonucleotide IATUESEOGH(18936

atgcgtctca taattttgtt agtacgattg atttad®37 <210> 130 <211> 32 <212>

DNA <213> Atrtificial Sequence WO 2005/017107 PCT/US2004/018936

52/83 <220> <223> Description of Artificial Sequence: Synthetic
.Qligogucleotide <400> 130 atgcgtctcg cgtttctcat ctectettce gt 32 <210>
c1k3tys2td> Bre 4BA2> DNA <213> Artificial Sequence <220> <223>

Bescription of Artificial Sequence: Synthetic oligonucleotide <400> 131

atgcgtctca aacgcaaaca ggttctcaat gttt 34 <210> 132 <211> 34 <212>

<ADA s213> Artificial Sequence <220>
<2ii> 7

<212> PRT

<213> Artificial Sequence

- <220>

<223> Description of Artificial Sequence:

variable region CDR peptide.

<400> 83
Ser Asp Gly Tyr Tyr Trp Ser
1 5

<210> 94

<211> 5

<212> PRT

<213> Artificial Sequence

«220>

<223> Description of Artificial Sequence:

variable region CDR peptide

<400> 94
Gly Tyr Tyr Ile His
1 5
<210> 95
<2il> 7
<212> BRT
<213> Artificial Sequence
<220>
<2235> Description of Artificial Sequence:
variable region CDR peptide
<400> 95
Ser Gly Gly Tyr Tyr Trp Ser
1 5
<210> 86
<211> 7
<212> PRT
«213> Artificial Segquence
<220>
<223> Description of Artificial Sequence:

variable region CDR peptide

Synthetic heavy chain

'Synthetic heavy chain

Synthetic heavy chain

Synthetic heavy chain



<223> Description of Artificial Sequence: Synthetic oligonucleotide <400>

wWOZ0atHEYtCe titcgtggac atcatgaatt ccaa 34 <210> 133 <211BCI4U299018936
DNA <213> Atrtificial Sequence <2348 <003> Description of Atrtificial
Sequence: Synthetic oligonucleotide <400> 133 atgcgtctcc gaaagaggag
atgagaaatg caaa 34 <210> 134 <211> 24 <212> DNA <213> Artificial
Safenge <220> <223> Description of Artificial Sequence: Synthetic
ekgoriuceoti Fe NR2005/84:7107 PCT/US2004/018936 53/83 <400>

- 13% gagcagctgc tag?:aagctt gcta 24 <210> 135 <211> 35 <212> DNA
<213> Artificial Sequence <220> <223> Description of Artificial
sequente: Synthetic oligonucleotide <400> 135 atgcgtctca gagacttgaa
§§?ﬂa§%a gcttg 35 <210> 136

<213> Artificial Sequence

<220>
<221> Description of Artificial Sequence: Synthetic heavy chain
variable region CDR peptide

«400> 97
Ile Tyr Tyr Trp Ser
1 5

<210> 98

c<211> 7

<212> PRT

«213> Artificial Sequence

<220> .
<223> Description of Rrtificial Seguence: Synthetic heavy chain
variable region CDR peptide

<400> 98
Ser Gly Gly Tyr Tyr Trp Ser
1 5

<210> 925

<211l> 5

«212> PRT

«213> Artificial Sequence

<220> o
<223> Description of Artificial Sequence: Synthetic heavy chain
variable region CDR peptide '

<400> 99
Thr Tyxr Tyr Trp Ser
1 5

«210> 100

<211> 17

«212> PRT

«213> Artificial Sequence

<220> o
<223> Description of Artificial Sequence: Synthetic heavy chain
variable region CDR peptide



<211> 34 <212> DNA <213> Artificial Sequence <220> <223>

WP E8BHPLOADf Artificial Sequence: i}/nthetlc oligonucleotide <BEHAI§HI§4/018936

atgcgtctcg tctctggctg gaaaacattg tct B3 <210> 137 <211> 38 <212>
DNA <213> Atrtificial Sequence <220> <223> Description of Artificial

Sequence: Synthetic oligonucleotide <400> 137 atgcgtctca acaaagactt
.gaaagaigat gaagcttg 38 <210> 138 <211> 36 <212> DNA <213> Atrtificial

TSequUencer <@205ex 223> Pestriptidn GFATIicial Ségactre VS rithetic

ofigonucleotide <490> 138 atgcgtctct t@ttcgag aagggaaaca tgtcg 36

<210> 139 WO 2005/017107 PCT/US2004/018936 54/83 <211> 29
212> DNA <213> Atrtificial sequence <220>

«210> 101
<211> 17
<212> PRT
«<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic heavy chain
variable regien CDR peptide

<400> 101
Val Ile Trp Tyr Asp Gly Ser asp Lys Tyr Tyr Ala Asp Ser Val Lys
1 10 18

Gly

<210> 102

<211> 17

<212> PRT

«213> Artificial Sequence

<220> ‘ .
<223> Description of Artificial Sequence: Synthetic heavy chain
variable region CDR peptide

<400> 102
Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys Phe Gln
1 5 10 15

gly

<210> 103

<211i> 16

<212> PRT

<213>» Artificial Seguence

<220> o
<2235 Description of Artificial Sequence: Synthetic heavy chain
variable region CDR peptide

<400> 103
Tyr Ile Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser Leu Lys Ser
i 5 10 1s



<223> Description of Artificial Sequence; Synthetic oligonucleotide <400>
WaEBEYRtca agettgccag gectgetgt 29 <210> 140 <211> 33 PEF{BS2 ({18936
<213> Artificial Sequence <220> < Description of Artificial

Sequence; Synthetic oligonucleotide <400> 140 atgcgtctca agcttcagta

aaaccaagtc tga 33 <210> 141 <211> 30 <212> DNA <213> Atrtificial

Sequence <220> <223> Description of Artificial Sequence: Synthetic
<eligermualeotide <400> 141 atgcgtctca agcttgctcg acctgcaatc 30 <210>
<349><¥7 1> 33 <212> DNA <213> Atrtificial Sequence <220> <223>

:%criﬁﬁgﬁgiﬁrtggaé&quence: Synthetic oligonucleotide <400> 142
atgcgtctca agcttcatta aaaccagatc tga 33 <210> 143 <211> 29 <212>
<BNA

<223> Description of Artificial Seguence: Synthetic heavy chain
variable region CDR peptide

<400>. 104
Trp Ile Asn Pro Asn Ser Gly Gly Thxr Asn Tyr Bla Gln Lys Phe Gln
1 5 10 15

Gly

" <210> 108

«<211> 16

<212> PRT

"<213> Artificial Sequence

<220> ,
«223> Description of Artificial Sequence: Synthetic heavy chain
variable region CDR peptide :

<400> 105
Tyr Ile Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser Leu Lys Ser
1 ‘ : 5 ig 15

<210> 1086

<211> 16

<212> PRT

<213> Artificial Sequence

220> . . ‘
<223> Description of Artificial Sequence: Synthetic heavy chaxn
variable region CDR peptide

<400> 106 - _
Tyr Phe Tyr Tyr Ser Gly Asn Thr Tyr His Asn Pro Ser Leu Lys Ser
1 5 10 : ' 15

«210> 107

<211l> 16

212> PRT

<213> Artificial Sequence

<220> ‘
<223> Description of Artificial Sequence: Synthetic heavy qhaln
variable region CDR peptide



<213> Artificial Sequence WO 2005/017107 PCT/US2004/018936 55/83 -
Wa2000XPB3> Description of Artificial Sequence: Synthetic oligBRLIESAI18936

<400> 143 atgcgtctca agcttgccag gé@f&ctgt 29 <210> 144 <211> 33 '

<212> DNA <213> Artificial Sequence <220> <223> Description of

Artificial Sequence: Synthetic oligonucleotide <400> 144 atgcgtctca
Ageitcagta aaaccaagte tga 33 <210> 145 <211> 30 <212> DNA <213>
réytificiakrSequence: <220sex223>MRestrption 8FARHICIat Sagachroe:

Synthetic oligonucfeotide <400> 145 atfcgtctca agcettgcteg dcctgcaatc 30

<210> 146 <211> 33 <212> DNA <213> Artificial Sequence <220>

s2@3xdaescription of Artificial Sequence: Synthetic oligonucleotide <400>
<3G 16 .
<212> PRT

<213> Artificial Sequence

<220> : _ .
<223> Description of Axtificial Sequence: Synthetic heavy_chain
variable region CDR peptide o

<400> 108
Asn Ile Tyr Tyr Ser Gly Ile Thr Tyr Tyr Asn Pro Ser Leu Lys Ser
1 5 10 : is

<210> 108

<21i> 16

<212> PRT

<213> Artificial Sequence

<220> . .
<223> Description of Artificial Sequence: Synthetic heavy chain
variable region CDR peptide :

<40Q0> 109 .
Glu Ile Asn Hig Ser Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys Ser
1 5 ’ .10 15

<210> 110

<21i> 13

<212 PRT

<213> Artificial Sequence

«<220> :
<223> Description of Artificial Sequence: Synthetic heavy chain
variable region CDR peptide

<400> 110 '
Rep Glu Tyr Asn Ser Gly Txp Tyr Val Leu Phe Asp Tyr
1 . 5 10

<210> 111

<211> 9

<212> PRT

<213> Artificial Sequence

<220> ) .
<223> Description of Artificial Sequence: Synthetic heavy chain
variable region CDR peptide



atgcgtctca agcttcatta aaaccagatc tga 33 <210> 147 <211> 33 <212>
WONBS2THI Artificial Sequence <220> <223> Description of Rkifid|&p004/018936

Sequence: Synthetic oligonucleotid@‘WO 2005/017107

PCT/US2004/018936 56/83 <400> 147 atgcgtctct aggatggatg gttagtttga

gat 33 <210> 148 <211> 34 <212> DNA <213> Atrtificial Sequence

é‘?’éﬁ; 3&22§>g?e% ripgion of Artificial Sequence: Synthetic oligonucleotide

Z4h0oSP 4Eatgptctéa tCetattgftGtdfytty gaat 34 <210> 149 <211> 34

<212> DNA <213> Artificial Sequence <220> <223> Description of

Artificial Sequence: Synthetic oligonucleotide <400> 149 atgcgtctct

atd3tabitg gttagtttga aata 34 <210> 150 <211> 31 <212> DNA

<212> PRT
«213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: Synthetic heavy chain
variable regicn CDR peptide

<400> 112
Glu Leu Glu Leu Arg Tyr Tyr Gly Met Asp Val
1 5 10

210> 113

<211> 19

<212> PRT )

<213> Artificial Sequence

.<220>
<223> Description of Artificial Sequence: Synthetic heavy chain
variable region CDR peptide

<400> 113
Ser Hig Leu His Tyr Tyr Asp Ser Ser Gly Tyr Tyr Tyr Gly Gly Ala
i S 10 15

Phe Asp Ile

<210> 114

«211l> 11

<212> PRT

<213> Artificial Sequence

<220> ' :
<223> Description of Artificial Sequence:; Synthetic heavy chai
variable region CDR peptide

<400> 114
Glu Leu Glu Leu Arg Tyr Tyr Gly Met Asp Val
1 5 10

<210> 115

«21il> 15

<212> PRT

<213» Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic heavy chain
variable region CDR peptide



<213> Avrtificial Sequence <220> <223> Description of Artificial
W@.éf‘ﬂ?é%émSynthetlc oligonucleotid IS<3400> 150 atgcgtctca tc’éfé?&l 2004/018936
gttcgtgttg g 31 <210> 151 <211> 32 <212> DNA <213> Artificial =~
Sequence <220> <223> Description of Artificial Sequence; Synthetic
oligonucleotide <400> 151 atgcgtctca tgcatccaag gtcaaggaga ag 32 WO
2005/017107 PCT/US2004/018936 57/83 <210> 152 <211> 32 <212>

DA Tz Adificial Sequence.s220>5228% Descration ot Agtificial
Seguence: Synthetig oligonucleotide <400> 152 atgcgtctca tgaattcagt
tgtttccata gg 32 <210> 153 <211> 31 <212> DNA <213> Artificial -
Sepuence <220> <223> Description of Artificial Sequence: Synthetlc
Qhgpnugcleotide <400> 153

<212> PRT

«213> Artificial Sequence

«220>
<223> Description of Artificial Sequence Synthetic heavy chain
variable region CDR peptide :

<400> 116
hsp Arg Ser Gly Tyr Asp His Pro Asp Ala Phe Asp Ile
1 5 io

<210> 117

<211> 12

<212> PRT

<213> Artificial Sequence

<220> .
«<223> Description of Artificial Sequence: Synthetic heavy
' chain variable region CDR peptide

400> 117
Gly Gly Tyr Asp Phe Trp Ser Gly Tyr Phe Asp Tyr
1 5 10

<210> 118

<211> 11

<212> PRT

<213> Artificial Seguence

<220> .
«223> Description of Artificial Seguence: Synthetic heavy
chain variable region CDR peptide

«<400> 118
Asp Pro Leu Tyr Gly Asp Tyr Gly Phe Asp Pro
1 5 . 10

<210> 118

<21l> 12

«212> ¥RT

<213> Artificial Sequence

<220>
«223> Description of Artificial Sequence: Synthetic heavy
chain variable region CDR peptide



atgcgtctca tgcatgacct gcaatgggga g 31 <210> 154 <211> 33 <212> DNA
WQ20850AH#Itial Sequence <220> <223> Description of ArtificiBf-T/US2004/018936

Sequence: Synthetic oligonucleotidéﬁ@400> 154 atgcgtctca tgcattcaac

ttctgaacac tga 33 <210> 155 <211> 31 <212> DNA <213> Artificial

Sequence <220> <223> Description of Artificial Sequence: Synthetic

pligonygleotide <400> 155 atgcgtctca tgcatcattg gtaaaggacg ¢ 31 <210>

cIbG 211> 38p <RE2TrP Mér<h3FvArtificialBetirence WO 2005/017107

FCT/US2004/018936 58/83 <220> <293> Description of Artificial

Sequence: Synthetic oligonucleotide <400> 156 atgcgtctca tgcagtttct

<paatagict ttgttttc 38 <210> 157 <211> 32 <212> DNA
<211 279

<212> PRT

<213> Homo sapiens

«400> 120
Pro Trp Cys Tyr Thr Gly Asn Pro Leu Ile Pro Trp Asp Tyr Cys Pro
1 5 10 18

Tle Ser Brg Cys Glu Gly Asp Thr Thr Pro Thr Ile Val Asn Leu Asp
20 25 30

Hig Pro Val Ile Ser Cys Ala Lys Thr Lys Gln Leu Arg Val Val Asn
35 40 45

Giy Ile Pro Thr Arg Thr Asn Ile Gly Trp Met Val Ser Leu Arg Tyr
50 55 60 :

Arg Asn Lys His Ile Cys Gly Gly Ser Leu Ile Lys Glu Ser Trp Val
65 T0 75 80

Leu Thr Ala Arg Gln Cys Phe Pro Sexr Arg Asp Leu Lys Asp Tyr Glu
88 g0 85

Ala Trp Leu Gly Ile His Asp Val His Gly Arg Gly Asp Glu Lys Cys
100 105 110

Lys Gln Val Leu Asn Val Ser Gln Leu Val Tyr Gly Pro Glu Gly Ser
115 120 : - 128

Asp Leu Val Leu Met Lys Leu Ala Arg Pro Ala Val Leu Asp Asp Phe
130 135 140

"val Ser Thr Tle Asp Leu Pro Asn Tyr Gly Cys Thr Ile Pro Glu Lys
145 150 185 160

Thr Ser Cys Ser Val Tyr Gly Trp Gly Tyr Thr Gly Leu Ile Asn Tyr
165 : 170 : 175

Asp Gly Leu Leu Arg val Ala His Leu Tyr Ile Met Gly Asn Glu Lys
- 180 185 iso

Cys Ser Gln His His Arg Gly Lys Val Thr Leu Asn Glu Ser Glu Ile
195 200 205

Cys Ala Gly Ala Glu Lys Ile Gly Ser Gly Pzo Cys Glu Gly Asp Tyr
210 215 220

Gly Gly Pro Leu Val Cys Glu Gln Hig Lys Met Arg Met Val Leu Gly
225 230 235 240



<213> Artificial Sequence <220> <223> Description of Artificial
W@ aeireHEedSynthetic oligonucleotide <400> 157 atgggatccc tzh@"ﬁﬁf@%@ﬂﬂﬂlﬂ%ﬁ

gtaccttata tg 32 <210> 158 <211> 483%212> DNA <213> Artificial

Sequence <220> <223> Description of Artificial Sequence; Synthetic

oligonucleotide <400> 158 atgcggccgc acaaaggaaa agaagaaata caattc

wa £240R1595213>232 a1x12p:DNA 2] 3rcArtificialsSeepienge1x220>

<223> Descriptiop¢ef Artificial Sequen(?éoéynthetlc oligonuckdtide <400>
atcctt C caaaats a <210> 1 <212>

A Ty o R e A R L Lok

Sequence: Synthetic oligonucleotide WO 2005/017107
PeETIUS2UD 4101 8536550 F <400> 160

«210> 121
<211l> 278
«212> PRT
«213> Mus musculus

<400> 121

Pro Trp Cys Tyr Thr Gly Asn Pro Leu Iie Pro Txp Asp Tyr Cys Pro
1 5 10 15,

Ile Ser Arg Cys Glu Gly Asp Thr Thr Pro Thxr Ile Val Asn Leu Asp
' 20 25 30

His Pro Val Ile Ser Cys Ala Lys Thr Lys Gln Leu Arxg Val Val Asn
35 . 40 45

Gly Ile Pro Thr Qln Thr Thr Val Gly Trp Met Val Ser Leu Lys Tyx
: 50 55 60 :

Arg Asn Lys His Ile Cys Gly Gly Ser Leu Ile Lys Glu Ser Trp Val
65 . 70 75 " 80

Leu Thr Ala Arg Gln Cys Phe Pro Ala Arg Aesn Lys Asp Leu Lys Asp
85 90 a5

Tyr Glu Ala Trp Leu Gly Ile His Asp Val His Glu Arg Gly Glu Glu
100 105 ilo

Lys Arg Lys Gln Ile Leu Asn Ile Ser Gln Leu Val Tyr Gly Pro Glﬁ
115 120 125

Gly Ser Asp Leu Val Leu Leu Lys Leu Ala Arg Pro Ala Ile Leu Aep
130 138 140

Asn Phe Val Ser Thr Ile Asp Leu Pro Ser Tyr Gly Cys Thr Ile Pro
145 150 1585 i60

Glu Lys Thr Thr Cys Ser Ile Tyr Gly Trp Gly Tyr Thr Gly Leu Ile
165 170 175

Asn Ala Asp Gly Leu Leu Arg Val Ala His Leu Tyr Ile Met Gly Asn
- 180 185 . 190

Glu Lys Cys Ser Gln Hise His Gln Gly Lys Val Thr Leu Asn Glu Ser
195 200 205 '

Glu Leu Cyé Ala Gly Ala Glu Lys Ile Gly Ser Gly Pro Cys Glu Gly
210 215 220



atgatggcgg ccgctcagaa gaaaagaaga aatacacttc 40 <210> 161 <211>11 -
wazposiRpReI<213> Artificial Sequence <220> <223> DescriptiBR1gP52004/018936
Artificial Sequence: Synthetic peptid&2400> 161 Val Val Asn Gly lle Pro’
Thr Arg His Gly Arg 1510 <210> 162 <211>9 <212> PRT <213> '
Artificial Sequence <220> <223> Description of Artificial Sequence:
Synthetic peptide <400> 162 Gly lle Pro Thr Arg Thr His Gly Arg 15
252197 163 €21 126 1=21Pre RRY ¢l SxnAntificialSequengemat230r <223>
2B¥escription of Artificia# Sequence: Synthefiépeptide <400> 1634%al Asn

L;ruh%kxef%?p:iﬁalnvga]l 5Pr%2é9}(> 1;;[163463%11‘586g1a Ile Pro Asn Arg Pro

245 250 255

Gly Ile Phe Val Arg Val Ala Tyr Tyr Ala Lys Trp Ile His Lys Val

260 - 265 270

Ile Leu Thry Tyr Lys Leu

<210>
<211>
212>
<213>

<220>
<223>

<220>
<221>
<222>
<223

<220>
<221>
<2225
<223>

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

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

<220
<221>
<222>
«223>

<220>

221>

<2225
«223>

<220>
221>
<222>
<223>

275

122
278
PRT
Artificial Sequence

Description of Artificial Sequence: Consensus seguence

MOD_RES
(53} ..(53} i
Undetermined consensus residue; variable amino acid

MOD_RES
{55)..({55)
Undetermined consensus residue; variable aminoc acid

MOD_RES
{g1)..{92)
Undetermined congensus residue; variable amine acid

MOD_RES
(108)..{108) .
Undetermined consensus residue; variable amino acid

MOD_RES
(114)..{114) .
Undetermined consensus residue; variable amino acid

MOD_RES
(145) .. {145)
Undetermined consensus residue; variable amino acid

MOD_RES
{(154) .. (154)
Undetermined consensus residue; variable amino acid



<212> PRT <213> Atrtificial Sequence <220> <223> Description of
WRAMSAIBEGuence: Synthetic peptide <400> 164 Val Val AsnR&{/{g2f}#018936
Thr Arg Thr Asn lle Gly Trp Met Val8&f 1 5 10 15 wo 2005/017107
PCT/US2004/018936 60/83 Leu Arg Tyr Arg Asn Lys His lle Cys Gly Gly
Ser Leu lle Lys Glu 20 25 30 Ser Trp Val Leu Thr Ala Arg GIn Cys Phe
B49.Ser Arg Asp Leu Lys 35 40 45 Asp Tyr Glu Ala Trp Leu Gly lle His
<§;&§:i\.{gl%i§fgﬁgrg 50 55 60 <210> 165 <211> 59 <212> PRT <213>
< C : <220> <223> Description of Artifici uence:
‘%%%%‘f%aﬁée% g8 <A055 188 éﬁ)s/l% eF’rc;péI'r hr A(\Bregpél'%rhi?%%q@y Trp Met
YadSer Leu Arg Tyr 1510 15 Arg Asn Lys His lle Cys Giy Gly Ser Leu
fe iy SWIRSer Trg Val 20 25 30 Leu Thr Ala Arg GIn Cys Phe Pro Ser

Zé%@ ?%éﬁ%%ggég%% SpIVLG 35,4845 AlaTm LGl laklis Asp Val

Is Gly Arg 5

<400> 122

Pro Trp Cye Tyr Thr Gly Asn Pro Leu Ile Pro Trp Asp Tyr Cys Pro
1 5 10 15

Tle Ser Arg Cys Glu Gly Asp Thr Thr Pro Thr Ile Val Asn Leu-Asp‘
20 25 30

His Pro Val Ile Ser Cys Ala Lys Thr Lys Gln Leu Arg Val Val Asn
a5 40 45

Gly Ile Pro Thr Xaa Thr Xaa Ile Gly Trp Met Val Ser Leu Lys Tyr
50 55 60

Arg Asn Lys His Ile Cys Gly Gly Ser Leu Ile Lys Glu Sexr Trp Val
65 70 75 80

Leu Thr Ala Arg Gin Cys Phe Pro Ala Arg Xaa Xaa Asp Leu Lys Asp‘
8BS 90 . 95

Tyr Glu Ala Trp Leu Gly Ile His Asp Val His Xaa Arg Gly Asp Glu
100 105 110

Lys Xaa Lys Gln Ile Leu Asn Tle Ser Gin Leu Val Tyr Gly Pro Glu
115 120 125

Gly Ser Asp Leu Val Leu Leu Lys Leu Ala Arg Pro Ala Ile Leu Asp
130 135 140

Xaa Phe Val Ser Thr Ile Asp Leu Pro Xaa Tyr Gly Cys Thr Ile Pro
145 150 158 160

Glu Lys Thr Ser Cys Ser Ile Tyr Gly Trp @ly Tyr Thr Gly Leu Xle
165 170 175

Asn Xaa Asp Gly Leu Leu Arg Val Ala His Leu Tyr Ile Met Gly Asn
i8¢ 185 190

Glu Lys Cys Ser Gln His His Xaa Gly Lys Val Thr Leu Asn Glu Ser
195 200 205

Glu Ile Cys Ala Gly Ala Glu Lys Ile Gly Ser Gly Pro Cys Glu Gly
210 215 220

asp Tyr Gly Gly Pro Leu Ile Cys Glu Gln His Lys Met Arg Met Val
225 230 235 240



<210> 166 <211> 17 <212> PRT <213> Atrtificial Sequence <220>
W20 ription of Artificial Sequence: Light chain CDR1 c@ﬁé’éﬁ%@‘“‘””“'

sequence (CDRIa) <220> <221> MUPRES <222> (1) <223> lysine,

arginine, or glutamine <220> <221> MODRES <222> (2) <223> serine _

or alanine <220> <221> MOD_RES <222> (5) <223> serine,glycine, or
LasRALIGaCid 1Y 022000404141 Q7P ET/ dp2004/018986 634A8Brx220> .

<221> MOD RE®:5<222> (6) <223> vahhe or isoleucine or i°Rot present .
oipale $REN NQ;.—% BESA 12297 @228 JeupipeaLphanyiplanine or is

present ;542 265 270

Ile Leu Thr Tyr Lys Leu
275

<210> 123

<211> 77

«212> PRT

<212> Homo sapiens

<400> 123 .
Gly Trp Met Val Ser Leu Arg Tyr Arg Asn Lys His Ile Cys Gly Gly
1 5 : 10 15

Ser Leu Ile Lys Glu Ser Trp Val Leu Thr Ala Arg Gln Cys Phe Pro
20 - 25 30

Ser Arg Asp Leu Lys Asp Tyr Glu Ala Trp Leu Gly Ile His Asp Val
15 40 45 :

His Gly Arg Gly Asp Glu Lys Cys Lys Gln val Leu Asn Val Ser Gln
’ 50 55 60 ’

Leu Val Tyr Gly Pro Glu Gly Ser Asp Leu Val Leu Met
65 10 ) 75

<210> 124

«211i> 33

<212> DNA

<213> Artificial Seguence

«220> :
<223> Description of Artificial Sequence: Synthetic oligonuclectide

<400> 124 _
atgcogtctec cttgatgatg ctggetgeat ttc ' 33

<210> 125

<2Z1ll> 33

<212> DNA . .

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 125 i . _
atgcgtetot caagggaagg tgactetgaa tga : 33



<221> MOD_RES <222> (8) <223> phenylalanine, tyrosine or is not
WO 20> <221> MOD RES <222> (9)_.(10) <223> serif€1BE Fif4/018936

present <220> <221> MOD RES 2¥$%> (11) <223> asparagine,
threonine, or not present <220> <221> MOD_RES <222> (12) <223>
asparagine, isoleucine, or valine <220> <221> MODRES <222> (13)
<223>U¥&ine, arginine, asparagine, or aspartic acid <220> <221>
%2@[2_ S <222> (14) <223> asparagine or serine <220> <221>

ORRES: 2227 €k5) e3> tyrosine, aspartic acid, tryptophan, or
asparagine <220> <221> MOD_RES <222> (17)

«<220>
<223> pescription of Artificial Sequence: Synthetic oligonucleotide

<400> 126 .
atgcgtetcotr aactaggtaa atecaatcgta ctaaca 36

<210> 127

<211>» 35

«212> DNA

<213» Artificial Sequence

<220
<223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 127
atgcgtctet agttatggat goacasattce tgaaa 35

<210> 128
<211> 32
T «212> DNA
«213> Artificial Sequence

«<220> .
<223> Description of Artificial Sequence: Synthetic oligonuclectide

<400> 128
atgcgtctea attatcocagg acagcaggcoce tg 32

<210> 129

<21l> 37

«212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 129
atgegtctea taattttgtt agtacgattg atttace 37

<210> 130

<211> 32

<212> DNA

<213> Artificial Seguence



<223> alanine, glycine, or asparagine <400> 166 Xaa Xaa Ser Gin Xaa
WREIXBE W3a Xaa Xaa Xaa Xaa Xaa Xaa Xaa Leu 15 10 15 BCHUARD04/018936
2005/017107 PCT/US2004/018936°%%83 <210> 167 <211> 7 <212>
PRT <213> Artificial Sequence <220> <223> Description of Atrtificial
Sequence: Light chain CDR2 consensus sequence (CDR2a) <220>
s5221> MOD_RES <222> (1) <223> tryptophan, alanine, valine, glutamic
<A, Dfghycineo< 2205 €22 13V O BRES e <22 shebi < 23 sthredahtéde.
serine, or aspartic acid <220> <221> MOD RES <222> (5) <223>
ggginipg or leucine <220> <221> MOD_RES <222> (6) <223> glutamic

| 286ds gldtaRine; Acatarinetctece gt

«210> 131

<21l> 34

«212> DNA

<213> Artificial Sequence

<220>

<223» Description of Artificial. Sequence:

<400> 131
atgcgtctea aacgcaaaca ggttctcaat gttt

<210> 132

<211> 34

<212 DNA

<213> Artificial Sequence

<220>» ) .

«223> Description of Artificial Sequence:

<400> 132
atgegtoetce tttegtggac atcatgaatt ccaa

<210> 133

<211> 34

«212> DNA

<213> Artificial Sequence

<220>

223> Description of Artificial Sequence:

<400> 133
atgogtcteoe gaaagaggag atgagaaatyg caaa

<210> 134

«211> 24

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

32

Synthetic oligonﬁcleotide

i 34

Synthetic oligonuclectide

34

Synthetic oligonucleotide

34

Synthetic oligonucleotide



<220> <221> MOD_RES <222> (7) <223> serine, aspar
WEhPEOHIHEIY400> 167 Xaa Xaa Xafa)x a Xaa Xaa Xaap 1 29';‘%%%‘1%@04/ 013936
<211>10 <212> PRT <213> Arnﬁaaﬁéequence <220> <223>
Description of Artificial Sequence: Light chain CDR3 consensus
sequence (CDR3a) <220> <221> MODRES <222> (1) <223> glutamine
Qhigugne <220> <221> MOD RES WO 2005/017107
JRECRHIERO04£028F3G 63¥83 <222> (2) <223> glutamine, asparaglne Br
arginine <220> <221> MOD_RES <222> (3) <223> tyrosine, histidine,

Alaning; or serine <220> <221> MOD RES
<21l> 35 '

<212> DNA

<213> Artificial Sequence

<220> : :
<223> Description of Artificial Sequence: Synthetic oligonuclectide

' <400> 135
atgcgteotcoa gagacttgaa agactatgaa gectty ) : 35

<210> 136

<211> 34

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 136
atgegtcteg tctetggetyg gaaaacattg tctt 34

«210> 137

<211l> 38

<212> DNA

<213> Artificial Sequence

«220>
<223> DESCIlpthﬂ of Artificial Sequence: Synthetic oligonucleotide

«400> 137
atgecgteotca acaaagactt gaaagattat gaagcttg ' kE:

<210> 138

<211l> 36

<212> DNAR

<213> Artificlal Sequence

<220>
<223> Description of Artificial Sequence: Synthetic oligonuclectide

<400> 138 .
atgogtetet ttgtttegay aagggaaaca ctgtcg 36

<210> 139



<222> (4) <223> phenylalanine, tyrosine, aspartic acid, asparagine, or
WRaMasiHa0220> <221> MOD_RES <222> (5) <223> serlneI’@Wﬁ@%NIS%G
asparagine <220> <221> MOD_RE¥8%222> (6) <223> proline, tyrosine,

threonine, phenylalanine, aspartic acid,

leucine, or tryptophan <220>

<221> MOD_RES <222> (8) <223> proline or is not present <220>
S2213MOD_RES <222> (9) <223> tryptophan, leucine, proline, tyrosine,
<prisolemacine <220> <221> MODRES <222> (10) <223> threonine or
<asparkgiht <apSe168%¢aa Xaa Xaa Xaa Xaa Xaa Pro Xaa Xaa Xaa 15

19,<210> 169 <211> 7 <212> PRT

«223> Description of Artificial Sequence:

<400> 139
atgcgtctca agettgeoeag gectgetgt

<210> 140

<211> 33

<2i2> DNA

<213> Artificial Sequence

«220>
- «223>

<400> 140
atgcgtctca agettcagta aaaccaagtc tga

<210> 141

<21l1> 30

<212> DNA

«233> Artificial Segquence

«220>
<223>

<400> 141
atgegtctea agottgeteog acctgeaatc

«210> 142

«211> 33

<21Z2> DNA

<213> Artificial Sequence -

<220>
<223>

<400> 142
atgegtctea agcticatta aaaccagatc tga

<210> 143

<211i> 29

<212> DNA

<213> Artificial Sequence

Description of Artificial Sequence:

Description of Artificial Sequence:

Description of Artificial Sequence:

Synthetic oligonucleotide

29

Synthetic oligonucleotide

33

gynthetic oligonucleotide

30

synthetic oligonucleotide

33



<213> Artificial Sequence <220> <223> Description of Artificial

wgeofeticed Heavy chain CDR1 consensus sequence (CDRIb)MAZ052004/018936
<221> MOD_RES WO 2005/0171078&T/US2004/018936 64/83 <222>
(1) <223> serine or is not present <220> <221> MODRES <222> (2)
<223> aspartic acid or glycine, or is not present <220> <221> MOD_RES
<@2P> (3) <223> aspartic acid, glycine, serine, valine, threonine, or
iSGfticifie? 2P0 % 251 3 MO DRES S €D P2se(5 F¢n It rad i BIcgRRG Hée
<220> <221> MODRES <222> (6) <223> isoleucine, methionine, or
trgtophan <220> <221> MOD_RES <222> (7) <223> histidine,
FHGIHE GPSETRTEag goctactgt 23

<210> 144

<211> 33

<212> DNA

<213> Artificial Sequence

«<220>
<223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 144
atgogtctea agecttoagta aaaccaagtc tga 33

<210> 145

«21k>» 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic oligonucleotide

«<400> 145
atgcgtctca agcettgeteg acctgeaate ‘ 30

<210> 146

<211> 33 .

<212> DNA '
<213> Artificial Seguence

220> .
«223> Description of Artificial Sequence: Synthetic oligonucleotide

<4D0> 146 .
atgoegtetea agettcatta aaaccagatc tga ] 33

<210> 147

<211> 33

<212> DNA

<213»> Artificial Seguence

<220> :
<223> Description of Artificial Sequence: Synthetic oligonucleotide



<400> 169 Xaa XaaXaa Tyr Xaa Xaa Xaa 15 <210> 170 <211> 17
Wezp9SPRY7<213> Artificial Sequence <220> <223> DescriptiBRlg¥52004/018936

Artificial Sequence: Heavy chain O consensus sequence (CDR2b)

<220> <221> MOD_RES <222> (1) <223> tryptophan, tyrosine, valine,

asparagine, or glutamic acid <220> <221> MOD_RES <222> (2) <223>
Jsgleugine, phenylalanine, or valine <220> <221> MOD_RES <222> (3)
asdBzraspadagiaes Sernesdnptepban, or tyrosine WO 2005/017107 33

PCT/US2004/018936 65/83 <220> <221> MODRES <222> (4) <223>

Prgling, serine, tyrosine, or histidine <220> <221> MOD RES
<211> 34

«<212> DNA _

<213> Artificial Sequence

<220> :
<223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 148 .
atgcgtecteca toctactgtt gtttgtgttyg gaat _ 34

<210> 149

<211> 34

«<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 149
atgcgtetet aggatggatg gttagtttga aata 34

<210> 150

<211> 31

<212> DNA

<213> Artificial Sequence

<220> .
<223» Description of Artificial Sequence: Synthetic cligonucleotide

| <400> 150 -
atgecgtetea tcctatgttt gttegtgttg g 31

<210> 151

<211> 32

<212> DNA

«213> Artificial Sequence

<220> : .
<223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 151
atgcgtctea tgcatccaag gtcaaggaga ag k]



<222> (5) <223> asparagine, serine, or aspartic acid <220> <221>
WOMOB/ARBES <222> (6) <223> serine or glycine <220> <221> MODRES!/018936

<222> (7) <223> glycine or serine, V83 not present <220> <221>

MODRES <222> (8) <223> glycine, threonine, aspartic acid, serine,

isoleucine, or asparagine <220> <221> MOD RES <222> (9) <223>

threonine, isoleucine, or lysine <220> <221> MOD_RES <222> (10)

<228> é%baraglne or tyrosine <220> <221> MOD_RES <222> (11)

<7232 flipsine or histidine <220> <221> MOD_RES <222> (12)

<213> Artificial Sequence

<220
<223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 152
atgegtcotea tgcattcagt tgtttocata gg 32

<210> 153

«<Z21l> 31

<212> DNA

<213> Artificial Sequence

<220>
=223 > Description of Artificial Zequence: Synthetic oligonucleotide

<400> 153 .
atgecgtctca tgecatgacct geaatgggga g ) 31

<210> 154

<211> 33

<21Z2> DNA

«213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic oligonucleotide

<400> 154 ] N 7
atgogtetea tgeoattcaac ttctgaacac tga 33

<210> 155

<211> 31

<212> DNA

«213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic oligonucieotide

<400> 155
atgecgtetea tgcatcattg gtaaaggacg ¢ 31

«210> 156

<211> 38

<212> DNA

¢213>» Artificial Sequence



<223> alanine or asparagine <220> <221> MOD RES <222> (13) <223>
walesins0aspartic acid, or proline <220> <221> MOD_RES ROES2094/)18936
<223> lysine or serine WO 2005/0F#37 PCT/US2004/018936 66/83
<22(_)> <221> MOD_RES <222> (15) <223> phenylalanine, valine, or
leucine <220> <221> MODRES <222> (16) <223> glutamine or lysine
<220> <221> MODRES <222> (17) <223> glycine or serine <400> 170
<2533 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
<1251 0<b5 Xaid @2 $O>A 1T 1epdl Sperq P SypREtic oligonucleotide

<400> 156

atgcgtctea tgcoagtttet aatatagtct ttgttttc

<210> 157

<211> 32

<212> DNA

<213> Artificial Sequence

<220>
<2235

«400> 157
atgggatcco tatgactgtg gtaccttata tyg

<210> 158

<211> 36

<212> DNA

«213> Artificial Sequence

<220>
<223>

<400> 158 _
atgoggecoge acaaaggaaa agaagaaata caattc

<210> 159

<211l> 32

«21l2> DNA

<213> Artificial Sequence-

<220

<223> Description of Artificial Seguence:

<400> 159
cygggatcctt acaacttgta tgtcaaaatt ac

<210> 160

<211l> 40

<21Z> DNA

<213> Artificial Seguence

<220>
<223>

Description of Artificial Sequence:

Description of Artificial Sequence:

Description of Artificial Sequence:

38

Synthetic oligonucleotide

3z

Synthetic oligonucleotide

36

synthetic oligonucleotide

32

Synthetic oligonucleotide



<213> Artificial Sequence <220> <223> Description of Artificial

WOSHEAEHP Heavy chain CDR3 consensus sequence (CDR3bY <DP§004/018936
<221> MODRES <222> (1) <223> ?j‘]ﬁ?amic acid, aspartic acid, serine, or
glycine, or is not present <220> <221> MODRES <222> (2) <223>
leucine, glutamic acid, aspartic acid, histidine, proline, or glycine, or is not
present <220> <221> MODRES <222> (3) <223> glutamic acid,
tgl"d’gi@egsc?r leucine, ot is NQt present, <220> 221> MODRES <222> (4),

tga gy Cagad, gada agtacactt . {

<22q3>c‘1eucme, asparagine, glycine, histidine, tyrosine, or tryptophan, or is
not present <220> <221> MOD_RES WO 2005/017107 :
PE¥IDIS2804/018936 67/83 <222> (5) <223> arginine, serine, glutamic

<2il> 11 . . . .
agégﬁ/r@@ne, glycine, or phenylalanine, or is not present
«213> Artificial Sequence

<220>
«223> Description of Artificial Sequence: Synthetic peptide

<400> 161 )
val Val Asn Gly Ile Pro Thr Arg His Gly Arg
1 8 16

<210> 162

<21l> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Seguence: Synthetic peptide

400> 162
Gly Ile Pro Thr Arg Thr His Gly Arg
1 5

<210> 163

<211> 6

<212> PRT

<213>» Artificial Sequence

«220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 163
Val Asn Thr Leu Asp Gln
1 5

<210> 164

<211> 62

<212> PRT

<213> Artificial Sequence

<220> .
<223> bescription of Artificial Sequence: Synthetic peptide

<400> 164 .
Val Val Asn Gly Ile Pro Thr Arg Thr Asn Ile Gly Trp Met Val Ser
1 5 10 - 15



<220> <221> MOD_RES <222> (6) <223> glycine or is not present -
WOE2@B0xA91> MODRES <222> (7) <223> tryptophan or tyrosR{el/Bp 18444118936

present <220> <221> MOD_RES ¥#32> (8) <223> aspartic acid or is not

present <220><221> MOD_RES <222> (9) <223> serine or arginine, or

IS not present <220> <221> MODRES <222> (10) <223> serine or is not
LRI 220> $215MEDRES 52837 ) sa2galyelngyar éywsine, or

IS not préesenie<220><221> MOD2RES <222> (12) <298> tyrosine,

glutamic acid, or aspartic acid, or is not present <220> <221>
Ser Trp Val Leu Thxr e;la Arg Glin Cys Phg Pro Ser Arg Asp22L]éu Mycs)D—RES

s 40 45

Asp Tyr Glu Ala Trxp Leu Gly Ile His Asp Val His Gly Arg
50 58 60

<210> 165

<211> 89

<212> PRT

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: Synthetic peptide

<400> 165

Gly Ile Pro Thr Arg Thr Asn Ile Gly Trp Met Val Ser Leu Arg Tyr

1 5 10 i5

Arg Asn Lys His Ile Cys Gly Gly Ser Leu Ile Lys Glu Ser Trp Val
' 20 25 30

Leu Thr Ala Arg Gln Cys Phe Pro Ser Arg Asp Leu Lys Asp TyT Glu
35 40 45

Ala Trp Leu Gly Ile His Asp Val His Gly Arg
50 55

«<210> 166

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
«223> Description of Artificial Sequence: Light chain CDR1
consensus sequence (CDRia) .

<220>

<221> MOD_RES

«222> {1)

<223> lysine, arginine, or glutamine

«220> )

<221> MOD_RES

«222> {2)

<223> serine or alanine

<220>

<221> MOD_RES

«222> {5)

<223> gerine, glycine, or aspartic acid



<222> (13) <223> tyrosine, phenylalanine, or aspartic acid, or is not
WOrRMSIA9D0> <221> MOD_RES <222> (14) <223> tyrosmeP%E‘B@ﬂﬂQ“/“lS%G

acid, histidine, or tryptophan, or is ﬁyf‘ﬁresent <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>

MOD_RES <222> (16) <223> glycine, valine, tyrosine, or aspartic acid, or
42 notpresent <220> <221> MOD_RES <222> (17) <223> leucine,
<akanine, glycine, or tyrosme or Ls not present <220><221> MOD_RES
‘%§32’2§a(i’8)e<?§§> T phemylaianme. or tyrosine <220> <221>

@DRES <222> (20) <223> valine, tyrosine, isoleucine, or prollne
<221> MOD_RES
<222> (1)
<223> leucine or phenylalanine or is not present

<220>

<221> MOD_RES

<222> (8B} .
<223> phenylalanine, tyrosine or is not present

<220>

<221> MOD_RES

<222> {9)..(10)

<223> serine or not present

<220>

<221> MOD_RES

«222> (11}

<223> asparagine, threonine, or not present

«220> :

<221> MOD_RES

<222> (12}

<223> asparagine, iscleucine, or_valine

<220>

<221> MOD_RES

<222> {13) . )
<223> lysine, arginine, asparagine, or aspartic acid

<220>

<221> MOD_RES

<222> (14}

«<223> asparagine or serine

<220>

<221> MOD_RES

«222> (158) B
«223> tyrosine, aepartic acid, tryptophan, or asparagine

<220>

<221> MOD_RES

<222> {17}

«223> alanine, glycine, or asparagine

<400> 1656
Xaa Xaa Ser Gln Xaa Xaa Xaa Xaa ¥Xaa Xaa Xaa Xaa Xaa Xaa Xaa Leu
1 5 16 15

Xaa



<400> 171 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
wglaaoXaarga 15 10 15 Xaa Xaa Asp Xaa 20 <210> 172 <2PTH/1132004/018936
<212> PRT <213> Attificial Sequef@#x220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 172 Val Val Asn Gly lle Pro
Thr Arg Thr Aen 1510 <210> 173 <211> 113 <212> PRT <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:
h?heﬁ@kappa light chain protein sequence <400> 173 Asp lle Val Met
% gﬁr’bﬁer Pro Asp Ser Leu Ala Val Ser Leu Gly 151015 Glu Arg Ala
- Thrille Asi Bysdysaeeser Gin Ser Val Lein Phe Ser 20 25 30 WO
2005/017107 PCT/US2004/018936 69/83 5er Asn Asn Lys Asn Tyr Leu

AL TPTy 9&%@ LyS:Pro:Gly. SR . 35.40-45., B R byschesl Leu lle
Tyr Trpa%l&&@ni hyedkgncdu (szﬁiy Val

<220>

<221> MOD_RES

<222>» (1} )

. «223> tryptophan, alanine, valine, glutamic acid, or glycine

<220>

<221> MOD_RES

<222> (4} ‘
<223> threonine, serlne, or aspartic aecid

w220>

<221> MOD_RES

<222> (5)

«<223> arginine or leucine

<220>

<221> MOD_RES

<222> (6} ‘
<223> glutamic acid, glutamine, or alanine

<220>

<221> MOD_RES

«222> {7 ' )
«223> gerine, asparagine, or threonine

<400> 167
X¥aa Xaa Xaa Xea Xaa Xaa Xaa
1 5

<210> 168

<211> 10

<212> FRT .

<213> Artificial Sequence

<220> - : ‘
<223> Degeription of Artificial Sequence: Light chain CDR3
consensus sequence (CDR3a)

<220>

«221> MOD_RES

<222 {1}

<223> glutamine or leuczne

<220>
<221> MOD_RES



50 55 60 Pro Asp Arg Phe Ser Gly Ser Giy Ser Gly Thr Asp Phe Thr
wQeaoFhn 788770 75 80 lle Ser Ser Leu GIn Ala Glu Asp Val AlaP¢aVTrya0F44018936

Cys GIn GIn 85 90 95 Tyr Phe Ser®®&*Pro Trp Thr Phe Gly GIn Gly Thr

Lys Val Glu lle 100 105 110 Lys <210> 174 <211> 113 <212> PAT

<213> Artificial Sequence <220> <223> Description of Artificial

<S2e2 u %ge: Synthetic kappa light chain protein sequence <400> 174 Asp
-le,Val Met Fhe Gl SeaRieeAsp Semieindla Val Ser Leu Gly 1510 15
Glu Arg Ala Thr lle Asn Cys Lys Ser Ser Gin Ser lle Phe Tyr Ser 20 25 30
<S€+’TQr A%gLsLys Asn Tyr Len Ala Trp Tyr GIn Lys Lys Pro Gly Gin 35 40
“45.Bro o Lys Leu Leu lle Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 50 55
<603 Proy Asp g RheiSenGly Sei Bly Sers&fy*Fhr Asp Phe Thr Leu Thr
65 70 75 80 lle Ser Ser Leu GIn Ala Glu Asp Val Ala Val Tyr Tyr Cys Gin
<§jﬁ:8§‘&pgg‘§ Tyr Tyr Ser Thr Pro Trp Thr Phe Gly Gin Gly Thr Lys Val
- <&ldleg4100 105 110

<223> phenylalanine, tyrosine, aspartic acid, asparagine,
or isocleucine

<

<220>

<221> MOD_RES

<222> (5) .
<223> serine, glycine, or asparaglne

«220>

<221> MOD_RES

<222> (6) ' o .

<223> preoline, tyrosine, threonine, phenylalanine, aspartic acid,
leucine, or tryptophan

<220> -

<221> MOD_RES

<222>» (B}

<223> proline or is not present

<220>

<221> MOD_RES

<222> (9} _ ‘ - ‘ -
«223> tryptophan, leucine, proline, tyrosine, or isoleucine

<220>
| <221> MOD_RES
«222> (10) :
<223> threonine or asparagine

<400> 168 S
Xaa Xaa Xaa Xaa Xaa Xaa Pro Xaa Xaa Xaa
1 5 10

<210> 165

<211> 7

<21%2> PERT

<¢213> Artificial Sequence

<220> .
<2231> Description of Artificial Sequence: Heavy chain CDR1
consensus sequernce {CDR1b}

. =220>
<221> MOD_RES



Lys <210> 175 <211> 107 WO 2005/017107 PCTIUS2004/018936 70/83 -
WQZIIOBHET<213> Artificial Sequence <220> <223> DescriptffnlgfS2004/018936
Artificial Sequence: Synthetic kappaﬁfilli%%t chain protein sequence <400>
175 Asp lle Gin Met Thr GIn Ser Pro Ser Ser Leu Ser Ala SerValGly 15
10 15 Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gin Gly lle Arg Asn Asp 20
<25 301hen Gly Trp Phe Gin GIn Lys Pro Gly Lys Ala Pro Lys Arg Leu lle
<88 4G:45idyrokla AleSarrSemteu GIn Ser Gly Val Pro Ser Arg Phe Ser
Gly 5055 60 Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Len

:ﬁg{fm@ﬂ 60 75 80 Glu Asp Phe Ala Thr Tyr Tyr Cys Leu GIn His Asp
<BeeTwiPro Leu 85 90 95 Thr Phe Gly Gly Gly Thr Lys Val Gin lle Lys
<AV0 FOB2EPHDILPEE2PERT7 LD IF>PRPEITRS Artificial Sequence

<FAA0>

<221> MOD_RES
<222> {3} .
<223 aspartic acid, glycine, serine, valine, threonine, or iscleucine

<220>

<221l> MOD_RES

«222> (5)

«223> tyrosine or glycine

<220>

<221> MOD_RES

«222> {6}

«223> isoleucine, methionine, or tryptophan

<220>

<221> MOD_RES

«222> (7}

<223> histidine, asparagine, or serine

<400> 169
¥aa Xaa Xaa Tyr Xaa Xaa Xaa
o1 5

«210> 170

<211> 17

<212> PRT

<213> Artificial Sequence

«220>
<223> Description of Artificial Sequence: Heavy chain CTDR2
consensus sequence {(CDR2bL)

<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> agparagine, serine, tryptophan, or tyrosine



<223> Description of Artificial Sequence: Synthetic kappa light chain
WEre8sERIence <400> 176 Asp lle Gln Met Thr Gin Ser Pro $eF &gt (p18936

Ser Ala SerVal Gly 151015 Asp ?&%’Val Thr lle Thr Cys Arg Ala Ser

GIn Gly lle Arg Asn Asp 20.25 30 Leu Gly Trp Tyr Gin GIn Lys Pro Gly

Lys Ala Pro Lye Arg Leu lle 35 40 45 Tyr Val Ala Ser Ser Leu GIn Ser Gly

V;aggi’m Ser Arg Phe Ser Gly 50 55 60 Ser Gly Ser Gly Thr Glu Phe Thr

Lgﬁi’brﬁé}ggr Ser Leu Gin Pro 65 70 75 80 Glu Asp Phe Ala Thr Tyr Tyr
CQuabeyptainikis AsniGer Tyrddgé ewr80i90:99:W/0 2005/017107
PCT1US2004/018936 71/83 Thr the Gly Gly Gly Thr Lys Val Glu lle Lys
1092905, 5240% 177 <211> 107 <212> PRT <213> Artificial Sequence
<224¥3 <@43> Description of Artificial Sequence: Synthetic kappa light
Cchai proteary sEaqiee nog S0 01 Z¥pAspi HeaGin Met Thr GIn Ser Pro Ser
Ser Val Ser Ala Ser Val Gly 15 10is Asp Arg Val Thr lle Thr Cys Arg Ala

28

Sé{zéin,@w HesSer Ser Trp
<222 (6}
<223> serine or glycine

<220>

<221> MOD_RES

<2225 {7}

<223> glycine or serine, or is not present

<220>
<221> MOD_RES
<222> (8)
. «223> glycine, threcnine, aspartic acid, serine, isoleucine,
or asparagine

<220>

<221> MOD_RES

<222> {9)

<223> threonine, isoleucine, or lysine

<220>

<221> MOD_RES

<222 (10)

<223> asparagine or tyrosine

<220>

<221> MOD_RES

<222> {11) :
«<223> tyrosine or histidine

<220>

<221> MCD_RES

<222> (12}

<223> 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



20 25 30 Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Asn Lau Lau
Wihe2@®8/HT W3 Tyr Glu Ala Ser Ser Leu Gin Ser Gly Val Pro SerW@W@I@ﬂS%G
Gly 5055 60 Ser Gly Ser Gly Thr A@’Bﬁhe 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 Pro Trp 85 90 95 Thr the Gly Gin Gly Thr Lys Val Glu lle Lys 100
<3097 <210z:478 <211> 107 <212> PRT <213> Artificial Sequence <220>
<§22’2,3>( 13@scription of Artificial Sequence: Synthetic kappa light chain
<peateintseglerod ne4 0031 I8 Asplltedsia Met Thr Gin Ser Pro Ser Ser Leu
S8 Val SerVal Gly 15 10is Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gin
y,ll%%efmier Tyr 20 25 30 Lau Ala Trp Tyr GIn Gin Lys Pro Gly-Lys Val
<E>.rm>l_ysd1eu Leu lle 3540 45 WO 2005/017107 PCT/US2004/018936
<729839tyEararalaSérsine Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly
20,25 60 Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin
<PY0> Mop_RES

<222> {17)
<223> glycine or serine

<400> 170
Xaa Xaa Xaa Xaa ¥aa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10 ' 15

Xaa

<210> 171
<21l> 20
«212> PRT
<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Heavy chain CDR3
consensus seguence {(CDR3b)

<220>

<221> MOD_RES

<222 (1) :

<223> glutamic acid, aspartic acid, serine, or glycine,
or is not present

<220>
<221> MOD_RES
<2225 (2}

. <223> leucine, glutamic acid, aspartic acid, histidine, proline,
or glycine, or is not present

<220>

<221> MOD_RES

<222> (3)

«223> glutamic acid, tyrosine, or leucine, or is not present

<220>

<221> MOD RES

«222> (4}

<223> leucine, asparagine, glycine, histidine, tyrosine, or trypt0phan,
or is not present

<220>
<221> MOD_RES



65 70 75 80 Glu Asp Val Ala Thr Tyr Tyr Cys GIn Asn Tyr Asn Ser Asp
WEROWSE1786 90 95 Thr the Gly Gly Gly Thr Lys Val Glu lle LysPFOgUR3804/018936
<210> 179 <211> 107 <212> PRT%*333> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic kappa light chain
protein sequence <400> 179 Asp lle Gin Met Thr Gin Ser Pro Ser Ser Leu
- ggA!g)Ser Val Gly 151015 Asp Arg Val Thr lle Thr Cys Arg Ala Ser
5. Sarleidsn SariAsp 20:25n30 dead AsprFrpiEyr ShrrGin. Lys Pro Gly
Lys VisleRrddpoinsy 1sEuife35 BOFE5 Fyr Val Ala Set Ser Leu GIn Asn
(GIX)\/aI Pro Ser Arg Phe Ser Gly 5055 60 Ser Gly Ser Gly Thr Asp Phe
JhLagpThRedle Set Ser Leu Gin Pro 65 70 75 80 Glu Asp Phe Ala Thr Tyr
<T32:Cy6)GIn Arg Ser Tyr Ser Thr Pro Pro 85 90 95 Thr Phe Gly Pro Gly
<FHPLGANFARASH II€ 1Y POBPIB% <210> 180 <211> 107 <212> PRT

<220>
«221> MOD_RES
<222> (7 .
- «223> tryptophan or tyrosine, or is not present

<220> ’

<221> MOD_RES

<222> (8)

<223> aspartic acid or is not present

<2205

<221> MOD_RES

«222> (9)

«223> serine or arginine, or is not present

<220

<221> MOD_RES

<222> (10)

«223> serine or is not present

<220>

<221> MOD_RES

<222> (11)

<223> glycine or tyrosine, O is not present

220>

<221> MOD_RES

222> {(12) . e . .
«223> tyrosine, glutamic acid, or aspartic acid, or is not present

<220>

<221> MOD_RES

<222 {13) . ) )

<223s tyrosine, phenylalanine, or aspartic acid, or is not present

<220
<221> MOD_RES
T <222> {(14) i L . )
<223> tyrosine, aspartic acid, histidine, or tryptophan, or is
not present

220>

<221» MOD_RES

222> {15) ) ) ]

«223> tyrosine, glycine, aspartic acid, proline, or serine, or 18
not present



<213> Artificial Sequence <220> <223> Description of Artificial '
wEegsancen’Synthetic kappa light chain protein sequence <4OB§"111882AB¢018936

lle Gin Met Thr Gin Ser Pro Ser Sefd&lU Ser Ala Ser Val Gly 15 10.15

WO 2005/017107 PCT/US2004/018936 73/83 Asp Arg Val Thr lle Thr

Cys GIn Ala Ser Asp Gin lle Ser Asn Tyr 20 25 30 Leu Asn Trp Tyr Gin
(Gzlon> Lys Pro Gly Thr Ala Pro Lys Leu Leu lle 35 40 45 Tyr Gly Ala Ser Asp

(,}BbTﬁrSGiy Val Pro Ser Arg the Ser Gly 50 55 60 Ser Giy Ser Giy

<51'hr>Asm Phe Thr Phe Ala lle Ser Ser Leu GIn Pro 65 70 75 80 Glu Ase
WS AlSIFRETYr TS iESs GIRGIReTyPASSERSRICel Ao For B BUF 95 °RER

he Gly GIn Gly Thr Lye Leu Glu lle Lys 100 105 ¢210> 181 ¢c211> 108
$2AL2ndBRE=213> Artificial Sequence <220> <223> Description of

<M|=F|cial7$equence Synthetic, kappa li hlj[ cha|n roteln sequence <400>
<38 ARPAETal 28 T &I SRE PG &%{ ThrL Leu Ser Vacfgsagr Pro Gly

<220>

<221> MOD_RES

<222> (18) '
<223> methionine, phenylalanine, or tyrosine

<220>

«221> MOD RES

«222> (20)

<223> valine, tyrosine, isoleucine, or prollne

<400> 171
¥aa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa ¥Xaa
: 15
1 5 10

Xaa Xaa Asp Xaa
20

<210> 172
<211i> 10
- <212> PRT
<213> Artificial Sequence

<220> . . ‘ ‘
<223> Description of Artificial Sequence: Synthetic peptide

<400> 172
Vval val Asn Gly Ile Pro Thr Arg Thr Asn
1 ‘5 10

<210> 173
<21i> 113
€212> PRT
<213> Artificial Sequence

<220> . - ) ‘-h
«223> Description of Artificial Sequence: Synthetic kappa light
chain protein segquence

<400> 173
Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
15
1 5 10

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Leu Phe Sgr
20 25 a0



1510 15 Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser Val Asp Ser
wOsh2@129030 Leu Ala Trp Tyr Arg GIn Lys Pro Giy GIn Ala Prodmasmig4/018936

Leu lle 35 40 45 Tyr Gly Ala Ser Tlae#8&g Ala Thr Gly lle Pro Ala Arg Phe

Ser Gly 5055 60 Ser Giy Ser Gly Thr Glu Phe Thr Leu Thr lle Ser Ser

Leu GIn Ser 65 70 75 80 Glu Asp the Ala Val Tyr Tyr Cys GIn GIn Tyr lle

Asn Trp Pro Pro 85 90 95 lle Thr Ph (%Jy In Gly Thr Ar lle Lys
St03 05 L2 A8 51131 T pfg <Gz§';1“33/r>‘1’gr{%§a{’fﬁéu G

equence
WO 200/017107 PCT/US2004/018936 74/83 <220> <223> Description

pob Antificiak Segqubrical SYIRhER® I Ty ﬁ'f*rcﬁér%m Protéft Egudite
<40%2 182 Glu lle Val Mef Thr Gin Ser Pro Ala Thr Leu Ser Val Ser Pro

pGlY 2510 e GlorAtgyAla-Thi § eldiSel £y ArgARhSemG neSerival Ser
ser Asn 20 25 30 Led®la Trp Tyr GIn GIn 15s Pro Gly Gin Ala P¥® Arg

LeuleuMet 3540 43 Tu Gly.013.3e5: 04 Garlir Gl denPeeAla Arg
TPRESerBly Py % oo

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

Lys

«210> 174
<211> 113
<212> PRT
«213> Artificial Sequence

<220> ) ) . ot
<223> Description of Artificial Sequence: Synthetic kappa light
chain protein sequence

<400> 174 .
asp Ile Val Met Thr Gln Sexr Pro Asp Ser Leu Ala Val Ser Leu Gly
15
1 5 10

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Ile Phe Tyr Serxr
20 25 30

Ser Thr Asn Lys Asn Tyr Leu Ala Trp Tyr Gln Lys Lys Pro Gly Gln
35 _ - 40 45

Pro Pro Lys Teu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 : 70 15 80

Tle Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln
85 ' 90 95

Tyr Tyr Ser Thx Pro Trp Thr ‘Phe Gly Gln Gly Thr Lys Val Glu Ile
100 108 110

Lys

<210> 1758
<211> 107



50 55 60 Ser Gly Ser Gly Thr Glu Phe Thr Lein Thr lle Ser Ser Leu GIn.
w&ai09017975 80 Glu Asp Phe Ala Val Tyr Tyr Cys GIn Gin TyW@ASOAek /018936
Trp Pro Pro 85 90 95 lle Thr Phe Gi¢r83in Gly Thr Arg Leu Glu lle Lys 100
105 <210> 183 <211> 114 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic kappa light chain
consensus sequence <220> <221> MOD_RES <222> (13)..(13) <223>
ﬁ@égtgm@gglgp@gﬁgggereadue variable amino acid <220> <221>
MOD_RES <222> (29) .. (34) <223> Undetermined consensus residue;
#ffable amino acid E<%29> <c:2231>sl\/IOD RES nt%zg; (§6 é §) 223>
Undeefinel ConsEnsisdesdue; Vanabie amino aci 29>

MODRES < 22> (56). (56) <223> Undetermined consensus residue;

verfeble’&mino acid
Rap Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

i 5 i0 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Arg Asn Asp
20 25 30

Leu Gly Trp Phe Gln Gln Lys Pro Gly Lys Ala Pro Lys Arg Leu Ile
35 40 45

Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 ’ 60

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 T0 75 80

@lu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Rep Ser Tyr Pro Leu
85 ' 20 98

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 108

<210> 176
<21ll> 107
<212> PRT
<213> Artificial Sequence

<220> .
«223> Description of Artificial Sequence: Synthetic kappa light
chain protein seguence

<400> 176 .
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 o 10 i5

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Arg Asn Asp
2¢ 25 30

Leu Gly Trp Tyr Gln Gin Lys Pro Gly Lys Ala Pro Lys Arg Leu Ile
' '35 40 45

Tyr Val Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 56 60 :

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 . 80

¢lu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Asn Ser Tyr Fro Leu
85 80 : 95



WO 2005/017107 PCT/US2004/018936 75/83 <220> <221> MOD_RES
Wa2pp54003897,(98) <223> Undetermined consensus residue; vaR&BI&aHiH@ 18936
acid <220><221> MOD_RES <273%3100)..(100) <223> Undetermined
consensus residue; variable amino acid <220> <221> MOD_RES <222>
(102)..(103) <223> Undetermined consensus residue; variable amino acid
<400> 183 Asp lle Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Xaa Ser Val
Tty rHe5ak0) ISLASPYARYV &V T alleGThriCyslpgg Ala Ser GIn Ser Xaa Xaa
Xaa Xaa 2030 Xaa Xaa lle Xa%°Xaa Xaa Leu Ala Trp Tyr Gin GIn Lys
Pro Gly Lys 35 40 45 Ala Pro Lys Leu Leu lle Tyr Xaa Ala Ser Thr Leu
&in-SerGly Val 50 55 60 Pro Ser Arg The Ser Gly Ser Gly Ser Gly Thr
<A PHY Thr Leu Thr 65 70 75 80 lle Ser Ser Leu Gin Pro Glu Asp Phe
Aé? ﬁﬁiyg;&gfﬁgﬁm@m 8590 95 Tyr Xaa Ser Xaa Pro Xaa Xaa Thr
he Gly GIn Gly Thr Lys Val Glu 100 105 110 lle Lys .
<220

<223> Description of Artificial Segquence: Synthetic kappa light
chain protein sequence '

<400> 177 .
Asp Ile Gln Met Thr Gln Ser Pro Sexr Ser Val Ser Ala Ser Val Gly.
1 5 i0 : 18

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp .
20 25 ' 30

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

Tyr Glu Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Gly Gly
50 55 : 60 : :

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

Glu Aép Phe Ala Thr Tyr Tyr Cys Gln Gln Ala Asn Gly Phe Pro Trp
85 p 50 _ 95

Thxr Phe Glf Gln Gly Thr Lys Val Glu Ile Lys
100 1¢5

<210> 178
<211s> 107
«212> PRT
<213 Art1f1c1al Sequence

<220> )
<223> Description of Artificial Sequence: Synthetic kappa light
chain protein sequence

<400»> 178
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Val Ser Val Gly
1 s 10 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Tyx
20 25 a0

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Val Pro Lys Leu Leu Ile
35 40 45



<210> 184 <211> 118 <212> PRT <213> Artificial Sequence <220>
we2ass/Daecription of Artificial Sequence: Synthetic gamma heRu§/ ¢k /018936
protein sequence <400> 184 Gin VAr&In Leu Val Gin Ser Gly Ala Glu Val
Lys Lys Pro Gly Ala 15 10 15 Ser Val Lys Val SerCys Lys Ala Ser Gly
Tyr Thr Phe Thr Gly Tyr 20 25 30 WO 2005/01.7107
RE 413200440 18936:76/83 Toxr ke HieTrprv dHekrgGIryaSProSly Gin
Gly L8 Glu Trp Met 35 4635 Gly Trp lle Asn PYb Asn Ser Gly Gly Thr
SNy '%A% Gln Lys Phe 50.5%:60; GimGly-Atgdal Thr Met Ttk Arg Asp
ij Ser ile ser Thr Ala7byr 65 70 75 80 Met'&lu Leu Ser Arg Leud&rg Ser
Asp Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Glu Leu Glu L eu Arg
Tyt 197 R A VAF TG GG 08" T 635 FRF TREVAT T
Val 115 <210> 185 <211> 118 <212> PRT <213> Atrtificial Sequence

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

<210> 179
<211> 107
<212> PRT
<213> Artificial Sequence

<220> .
<223> Description of Artificial Sequence: Synthetic kappa light
chain protein sequence

<400> 179
‘Asp Ile Gln Met Thr Gln Ser Prc Ser Ser Leu Ser Ala Ser Val Gly
1 -] 10 15

Asp Arg Val Thr Ile Thx Cys Arg Ala Ser Glm Ser lle Asn Sex Asp
20 : 25 a0

Leu Asn Trp Tyf'Gln Gln Lys Pro Gly Lys Val Pro Lys Leu Leu Ile
35 40 45

Tyr Val Ala Ser Ser Leu Gln Asn Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 1]

Glu Asp Phe RAla Thr Tyr Tyr Cys Gln Arg Ser Tyr Ser Thr Pro Pro
85 90 95

Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys
100 105

<210> 180
<21l> 107
<212> PRT
<213> Artificial Sequence

<220> .
<223> Description of Artificial Sequence: Synthetic kappa light
chain protein sequence

<400> 180
asp Iie Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Sex Val Gly
1 5 10 15



<220> <223> Description of Artificial Sequence: Synthetic gamma heavy
wohansprotein sequence <400> 185 GIn Val Gin Leu Val GIn SECGRSAIa4/018936
Glu Val Lys Lys Pro Gly Ala 15 107&8%er Val Lys Val Ser Cys Lys Ala
Ser Gly Tyr Thr Phe Thr Gly Tyr 20 25 30 Tyr lle Asn Trp Val Arg Gin Ala |
Pro Gly Gin Gly Leu Glu Trp Met 35 40 45 Gly Trp Ille Asn Pro Asn Ser
Gly Gly Thr Asn Tyr Ala GIn Lys Phe 50 55 60 Gin Gly Arg Val Thr Met
2TPrALASPTRr Ser He ThysTarAla T Wep 529 E5a801det:Ghsd aySer Arg
lc_-;?u I,_Arg Ala &sp Asp Thr Ala Val T3# Tyr Cys 85 90 95 Afa Arg Glu Leu
u Leu Arg Tyr Tyr Gly Met As I ' ! '
PhR T DA D18 SO B A WO SototEr
PCT/US2004/018936 77/83 <212> PRT <213> Artificial Sequence
Tg228hy 49235Deseriptivrror ARiGE Sequeitcés Syithetie gmti®heavy
chair??)rotein sequence <480> 186 °

Ser Gly Ser Gly Thr Asp Phe Thr Phe RAla Ile Ser Ser Leu Gln Pro
65 10 75 80

Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Gln Tyr Asp Asn Leu Pro Tyxr
85 90 95

asn Phe Gly 6ln Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 1B1
<211l> 108
<212> PRT
«213> Artificial Sequence

<220> : _ :
<«223> Description of Artificial Sequence: Synthetic kappa light
chain protein seguence B

<400> 181 _
Glu Ile Val Met Thr Gin Ser Pro Ala Thr Leu Ser val Ser Pro Gly

T 5 10 : 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser val Asp Ser Asn
20 25 30

Leu Ala Trp Tyr Arg Gln Lys Pro Gly Gln Ala Pro ArQ Leu Leu Ile
35 40 45

" Tyr Gly Ala Ser Thr Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Ser
65 70 75 80

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr ile Asn Trp Pro Pro
85 90 95

Ile Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 1065

<210> 182
<211s 108
<212 PRT
«213» Artificial Sequence



Gin Val Gin Lea Val Glu Ser Gly Gly Giy Leu Val Lys Pro Gly Gly, 15 10
wdRoBEn17807Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe SerA3pUEge@a)18936

2530 Tyr Met Ser Trp lle Arg Gin At%¥ro Gly Lys Gly Leu Glu Trp Val

35 40 45 Ser Tyr lle Ser Ser Ser Gly Ser Thr Ile Tyr Tyr Ala Asp Ser Val

50 55 60 Lys Gly Arg Phe Thr lle Set Arg Asp Asn Ala Lys Asn Ser Lea

%/r 65 70 75 80 Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val

ATy Cys 859095418 Arg Asp GlieTyw: Asmaes GG wrval Len
Phe Aspihyrptepe 100G dfedE0 Gly GIn Gly Thr Leu Val Thr Val 115 120
<210> 187 <211> 116 <212> PRT <213> Artificial Sequence <220>

£8%35 Hescription.of Artiticial-Sequeneg; Suathelicgamaa hraw ychain
protein sequence ¥400> 187 GIn Val Gin Leu Val Glu Ser GlysGly Gly Val

Val Gin Pro Gly.Arg 1510 15 SetlLeSa Ar‘%lﬁ_esa Sevr Y f\lg Ala Sner Gly
G@ﬁé‘ﬁr’ﬁﬁ&%ﬁ@érgﬁr%ﬁ F5B0 .61y et Bis Trp Val Ao Gin Ala Pro
Gly Lys Gly Leu Glu Trp Val 3540 45 _

Leu Ala Trp Tyr Gln Gln Lys Pro Gly &ln Ala FPro Arg Leu Leu Met
35 40 ' 48

Tyr Gly Ala Ser Thr Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 ’ 55 60

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Ser
65 70 75 ' 80

Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Asn Asn Trp Pro Pro
' ' 85 90 95

Tie Thr Phe Gly Gln Gly Thr Arg Leu Glu Ile Lys
100 105

<210> 183
<2131> 114
«212> PRT
«213> Artificial Sequence

<220> ) )
<221> Description of Artificial Sequence: Synthetic kappa light
chain consensus seguence

220>

<221> MOD_RES

222> (13)..{13)

«221> Undetermined consensus resgidue; variable amino acid

<Z220>

<221> MOD_RES

«222% {29)..(34) ‘
<223 Undetermined consensus regidue; variable amino acxd

<220>

<221> MOD_RES

«222> (36}..(38}

<223> Undetermined consensus residue; variable amino acid

<220>

<221> MOD_RES

«222> (56)..(56) .
«221> Undetermined consensus residue; variable amino acid



Ala Val lle Trp Tyr Asp Gly Ser Asp Lys Tyr Tyr Ala Asp Ser Val 50 55 60
WQRONA00BN 7107 PCT/US2004/018936 78/83 Lys Gly Arg PRETRISHE04/018936
Ser Arg Asp Asn Ser Lys Asn Thr LE¥Tyr 65 70 7S 80 Lou Gin Met Asn
Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Glu
Asp Tyr Gly Glu Gly Phe Asp Tyr Trp Gly Gin Gly Thr 100 105 '110 Leu
Val Thr Val 115 <210> 188 <211> 127 <212> PRT <213> Atrtificial
.2ppS€duence <220> <223> Description of Artificial Sequence: Synthetic
<2210ammazpeavy chain protein sequence <400> 188 Gin Val Gin Leu Gin
<222GlusBer GlysPro Gly Leu Val Lys Pro Ser Gin 151015 Thr Leu Ser Leu
<223FHCys i ved SerSip BTy Seldre SerStrAsp 2025 361 Ely Tyr Tyr
<220Trp Ser Trp lle Arg Gin His Pro Gly Lys Gly Leu Glu 35 40 45 Trp lle Gly
<221‘Iy{4(5§§ &¥E Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser 50 55 60. Leu Lys Ser
<222Arg:\ah Thrdtew Ser Val Asp Thr Ser Lys Asn Gin Phe 65 70 75 80

<2212 Undetermined consensus residue; variable amino acid

«220>

<221> MOD_RES

L <222 {(102)..(103)

<223> Undetermined consensus residue; variable amino acid

<400> 183 . ]
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Xaa Ser Val Gly -~
1 ' 5 1Q 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Xaa Xaa Xaa Xaa
20 o 25 : a0 '

Xaa Xaa Ile Xaa Xaa Xaa Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys
s 40 45 -

Ala Pro Lys Leu Leu Ile Tyr Xaa Ala Ser Thr Leu Gln Ser Gly Val
50 : 55 60

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

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

Tyr ¥aa Ser Xaa Pro Xaa Xaa Thr Phe Gly Gln Gly Thr Lys Val Glu
100 105 110

Ile Lys

«210> 184
<21k> 118
<212> PRT
«213> Artificial Seguence

«220>
<223> Description of Artificial Sequence: Synthetic gamma heavy
chain protein sequence

<400> 184 o
Gln Val Gin Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 .. 15

Ser val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Giy Tyr
20 25 30



Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr 85 90
WERZ@AIEArg Ser His Leu His Tyr Tyr Asp Ser Ser Gly Tyr TYCTHSA08/018936
105 -110 Gly Gly Ala Phe Asp lle Ti8ly Gin Gly Thr Met Val Thr Val
115120125 <210> 189 <211> 119 <212> PRT <213> Atrtificial
Sequence <220> <223> Description of Atrtificial Sequence: Synthetic
gamma heavy chain protein sequence WO 2005/017107
PCT/US2004/018936 79/83. <4Q0> 189 GIn Val G|n Leu Gln Gly Ser Gly
RS PIr%)eG]iI)Z ier{f?/aﬁ aﬁlyéb‘ Pro' erA(i-“Zn 1590115 nl'ﬁ%[e%iﬁeﬁuet? Th rM&§/s Thr
Val Ser Gly Gly Ser lle Ser Ser Gly 20 25 30 Gly Tyr Tyr.Trp Ser Trp lle
GlyArgeGin HissRrolynbyss@ly $lau Glv B85 404517 Al GlyrAsad|eRyr Tyr
S&CGly lle Thr'Tyr Tyr A&¥ Pro Ser 50 55 60 L&% Lys Ser Arg Val Thr
t Ser Vgl Asp Thr Ser.Lys Asn GIn Phe 65 7 _ ulLys Leu
Gégsgﬁ’s}gfc\;/aqla'lfhf% :}4 ﬁ%ﬁ E;Al\lsé[/)%ﬁ?rr}&%) Vql; rTf/?,ﬁ'yI?eE?;E% gg 9%%3%%%&9

Asp Pro Leu Tyr Gly.Asp Tyr Gly Phe Asp Pro Trp Gly 100 105 110
Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
8s . 90 95

ala Arg Glu Leu Glu Leu Arg Tyr Tyr Gly Met Asp Val Trp Gly Gln
100 - 105 .110

Gly Thr Thr Val Thr val
115

<210> 18%
211> 118
<212> PRT
<213> Artificial Sequence

<220>- . .
<223> Description of Artificial Sequence: Synthetic gamma heavy
chain protein segquence

<400> 185 .
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 ‘ 5 10 15 |

‘Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyx
20 25 30

Tyr Ile Asn Trp Val Arg Gin Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 ' 45

Gly Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys Phe
50 ' 55 - 60

Gln Gly Arg Val Thr Met Thr- Arg Asp Thr Ser Ile Thr Thr Ala Tyr

65 ' 70 75 80

Met Glu Leu Ser Arg Leu Arg Ala Asp Asp Thr Ala Val Tyr Tyr Cys
85 ) =]v} 95

Ala Arg Glu Leu Glu Leu Arg Tyr Tyr Gly Met Asp Val Trp ‘Gly Gln
100 108 110

" Gly Thr Thr val Thr val
i1ls

<210> 186
<211> 120



GIn Gly Thr Leu Val Thr Val 115 <210> 190 <211> 123 <212> PRT
wa2uBoatificial Sequence <220> <223> Description of ArtificiBCT/US20064/018936
Sequence: Synthetic gamma heavy &ain protein sequence <400> 190
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
<2125 77 lle, Gl Ju lle Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser 50 55
21Ep A lc% rrArg Vi Thr lle Ser Val Asp Thr Ser Lys Asn Gln Phe 65
<2240 7580 Ser Leu Lys Val Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
<2285 90T pys AdacArgAsE Rzl etedingRire CinGlatRhesAspaTyedyy Gly
‘MetcHEG0 Fo% 193 \WWeRRens7017107 PCT/US2004/018936 80/83 Asp Val
<400>p %sy Gin Gly Thr Thr Val Thr Val 115120 <210> 191 <211> 121

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

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

‘Tyr Met Ser Trp Ile Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
a5 40 ‘ 45

“

Ser Tyr Ile Ser Ser Ser Gly Ser Thr Ile Tyr Tyr ARla RAsp Ser val
S50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 _ 75 g0 .

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Rla Val Tyr Tyr Cys
8% ' 90 ' ’ 95

Ala Arg Asp Glu Tyr Asn Sex Gly Trp Tyr Val Leu Phe Asp Tyr Trp
160 . 105 110

Gly Gln Gly Thr Leu val Thr Val
. 115 120

«210> 187
<21i> 116
212> PRT
<213> Artificial Sequence

220> )
<223> Description of Artificial Sequence: Synthetic gamma heavy
chain protein sequence

<400> 187
gln Val Gln Leu Val Glu Ser Gly Gly Gly Val val Glmn Pro Gly Aryg
1 5 10 ' 15

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

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
a5 40 45

Ala Val Ile Trp Tyr Asp Gly Ser Asp Lys Tyr Tyr Ala Asp Ser Val
50 _ 55 60



<212> PRT <213> Artificial Sequence <220> <223> Description of
wédilisral Seguence: Synthetic gamma heavy chain protein se@aencE2004/018936
<400> 191 ,Gin Val Gin Leu Lys Glis8@ér Gly Pro Gly Leu Val Lys Pro Ser
Gin 151015 Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser lle Ser
Ser Gly 20 25 30 Val Tyr Tyr Trp Ser Trp lle Arg Gin His Pro Gly Lys Gly
Leu Glu 3540 45 Trp lle Gly Tyr Phe Tyr Tyr Ser Gly Asn Thr Tyr His Asn
Lys RioySerob0rs5 80 Lée Bys Sep AkgpVvakT Hicte 96r ¥al Asp TeeSBIrLys
65 Asn Gin Phe 65 70 7980 Ser Leu Lys Leu’Ser Ser Val Thr Ala A&°Asp
rew AR VLTIV 85 9095 £ AlaA10 ASD A Sar @ik TSP s
Pro Asp Ala PhggfAsp lle 100 105 110 gbrp Gly Gin Gly Thr Me4¢ Val Thr
Val 115 120 <210> 192 <211> 118 <212> PRT <213> Artificial
1a Jerquéieer R 20x P35IDeStiptivh %‘FH\r’fﬁ’F&lEFBe%ﬁYeﬁ&é‘ Sintiketic
“gamma he'sRR/ chain protein seqléhce <400> 192

Leu Val Thr Val
115

<210> 188

<21l> 127

<212> PRT .

2213> Artificial Sequence

<220> . .
<223> Description of Artificial Sequence: Synthetic gamma heavy
chain protein sequence

<400> 188
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln

1 5 ' ic 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Sexr Ser Asp
20 ‘ 25 30

Gly Tyr Tyr Trp Ser Trp Ile Arg.Gln His Pro Gly Lys Gly Leu Glu
35 40 45

Trp Ile Gly Tyr Ile Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
: 50 55 60

Leu Lys Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gln Phe
65 T0 75 86

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
' 85 90 ' 95

Cys Ala Arg Ser His Leu His Tyr Tyr Asp Ser Ser Gly Tyr Tyr Tyr
100 - 10s _ ‘110

Gly Gly Ala Phe Asp Ile Trp Gly Gln Gly Thr Met Val Thr Val
115 i20 : 125

<210> 189
«211> 1138
<212> PRT
<213>» Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic gamma heavy
chain protein sequence



Gin Val Gin Leu Gin Gin Trp Gly Ala Gly Leu Leu Lys Pro Ser Glu 15 10
wabzobbwimwSer Leu Thr Cys Ala Val Tyr Gly Gly Ser the Ser The THiS2@ 2618936
30 WO 2005/017107 PCT/US2004/M388936 81/83 Tyr Trp Ser Trp lle Arg
GIn Pro Pro Gly Lys Gly Leu Glu Trp lle 35 40 45 Gly Glu lle Asn His Ser
Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys 50 55 60 Ser Arg Val Thr lle
Ser Val Asp Thr Ser Lys Asn GIn Phe Ser Leu 65 ?0 75 80 Lys Leu Ser-
Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala 85 90 95 Arg Gly Gly
<400FyE&Ep Phe Trp Ser Gly Tyr T rAsp rTr Gly
Gin 4t LPVA TR Y 115000 108 S 1 1B B PR e
' Artificial Sequence <220> <223> Descrlptlon of Art|f|C|aI Sequence
Thr Dynthetc gamrha eavyhehain preteirl seglierfse HB0-5e193GIANal Gin
Leu Gin Gl&eSer Gly Pro Gly Leu %Al Lys Pro Ser Glu 1%°10 15 Thr Leu
a1y Tor RH THLCYS, THE Vaﬂlse% 'yeﬂyé%r e Ser'e.Tyr &9 2230
45

35

Trp Ile Gly Asn Ile Tyr Tyr Ser Gly Ile Thr Tyr Tyr Asn Pro Ser
50 55 : . 60

-Leu Lys Ser Arg Val Thr Met Ser Val Asp Thr Sexr Lys Asn Gln Phe
65 74Q . 75 B0

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr -
85 90 - 95

Cys Ala Arg Asp Pro Leu Tyr Gly Asp Tyr Gly Phe Asp Pro Trp Gly
: 100 : C 105 _ 110

¢ln 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 ' : :
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
1 _ 5 . 10 . 15

Thr Leu Ser Leu Thr Cys Thr Vval Ser Gly Gly Ser Ile Ser Ser Gly
- 20 25 30

Gly Tyr Tyr Trp Ser Trp Ile Axrg Gln His Pro Gly Lys Gly Leu Glu
Trp Ile Gly Tyr Ile Tyr Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser
50 55 80

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

Ser Leu Lys Val Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
85 80 a5

Cys Ala Arg Asp Pro Leu Trp Phe Gly Glu Phe Asp Tyr Tyr Gly Met
100 . 105 _ 110



Tyr Trp Ser Trp lle Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp lle 35 40 45
wdslyodwn Mal Tyr Tyr Ser Gly Ser Thr Asn Tyr Asn-Pro Ser Leukys/{526%/018936
60 Ser Arg Val Thr lle Ser Val AspS¥88 Ser Lys Asn GIn Phe Ser Leu 65
70 75 80 Lys Leu Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys
Ala 8590 95 Arg Gly Gly Tyr Asp Phe Trp Ser Gly Tyr Phe Asp-Tyr Trp
Gly GIn 100 105 110 Gly Thr Leu Val 115 <210> 194 <211> 128 WO
2005/017107 PCTIUS2004/018936 82/83 <212> PRT <213> Atrtificial
Asp §éhu@?&esl%2§69 5%23@5%% iptidn B Alificial Sequence: Synthetic
gammas‘neavy chain consensus sequence <220> <221> MODRES
<222> (16T (I6) <223> Undetermined consensus residue; variable amino
<21@citsx220> <221> MODRES <222> (31)..(32) <223> Undetermined

<21JspAgensus residue; variable amino acid <220>
<212> PRT

<213> Artificial Sequence

«<220> .
<223> Description of Artificial Seguence: Synthetic gamma heavy
chain protein seguence

.<400> 191 . )
Gln val Gln Leu Lys Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln
1 . 5 190 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ser Ser Gly
2G 25 : 30

Val Tyr Tyr Trp Ser Trp Ile Arg Gln His Pro Gly Lys Gly Leu Glu
35 40 : 45

Trp Ile Gly Tyr Phe Tyr Tyr Sexr Gly Asn Thr Tyr His Asn Pro Ser
50 . 55 60

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

Ser Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyxr Tyr
85 20 95

‘Cys Ala Arg Asp Arg Ser Gly Tyr Asp His Pro Asp Ala Phe Asp Ile
-100 105 110

Trp Gly Gln Gly Thr Met val Thr Vval
' 115 120

<210> 192
<211> 118
<212> PRT
<213> Artificial Seguence

<220> ] -
<223> Description of Artificial Sequence: Synthetic gamma heavy
chain protein seguence

<400> 162
Gln Val Gln Leu Gln Gln Trp Gly Ala Gly Leu Leu Lys Pro Ser Glu

1 5 10 is

Thr Leu Ser Leu Thr Cys Ala Val Tyr Gly Gly Ber Phe Ber Thr Tyr
.20 25 30



<221> MODRES <222> (42)..(42) <223> Undetermined consensus
WER2GE81 YMfiable amino acid <220> <221> MOD_RES <222F(H8ySga@4/018936

<223> Undetermined consensus reSitfde; variable amino acid <220>
<221> MODRES <222> (102)..(112) <223> Undetermined consensus
residue; variable amino acid <220> <221> MODRES <222> (114).. (114)
<223> Undetermined consensus residue; variable aming acid <2§0> ‘

Tyx 2’2*51%3@65@%%6 é*ﬁz%l&fé)‘;.(iﬁ%)“%%z’s‘és Lf;nlaef“é:’rg‘nl%le“d Cohstitsus
residue; variable amino acid <400> 194 Gin Val GIn Leu GIn Glu Ser Gly

Gly Poa Glyd edVakkysRroBesXaahk 5.0 T Thml eudSeet awd rEys Thr
V&PSer Gly Gly Ser lle S&r Xaa Xaa 20 25 30 &y Tyr Tyr Trp Ser Trp lle
Arg GIn.Xaa Prq Gly Lys Gly Leuy Glu 35404§Tr le Gl rlle Tyr Tyr

ser 3 Qo B e 0l bl it e B en i o SR va
Thr lle Ser Val Asp Thr Ser Lys Asn GIn 65 70 75 80

Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala
85 806 95

Arg Gly Gly Tyr Asp Phe Trp Ser Gly Tyr Tyr Asp Tyr Trp Gly Gln
100 108 110

Giy Thr Leu Val Thr Val
135

«210> 193

<211i> 116

<212> PRT |

<213> Artificial Sequence

<220
<223> Description of Artificial Sequence: Synthetic gamma heavy
chain protein sequence

<400> 183
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 . 10 S as

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Sexr Ile Tyx
20 25 30

Tyr Trp Ser Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu Trp Ile
35 . 40 45 :

Gly Tyr Val Tyr Tyr Ser Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys
50 55 60

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

Lys Leu Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala
85 90 95
Arg Gly Gly Tyr Asp Phe Trp Ser Gly Tyr Phe Asp Tyr Trp Gly Gln
100 105 110 :
" @ly Thr Leu val

115

<210> 194
<211> 128



WO 2005/017107 PCT/US2004/018936 83/83 Phe Ser Leu Lys Leu
WRHEIN Y Thr Ala Ala Asp Thr Alayal Tyr 859095 Tyr CySATAR#H04/018936

AspXaaXaaXaaXaaXaaXaaXaaQaaXaaXaaXaa1m)ms1101yr'
Xaa Gly Xaa Phe Asp Val Trp Gly Gin Gly Thr Leu Val Thr Val 115 120
125 WO 2005/017107 PCT/US2004/018936 1/38 Figure 1A HGF2.4.4

(212VE§i3 HGF 1.29.1 VK4.83 HGF 212.1 VK31121116 HGF 3.10.1

213 VK3{2416 HGRL61,3VK1-018106 | HGF124.1VK1-L15 HGF 2.40.1
VK1-A30 1 HGF 1.75.1 VK1-A30 HGF1.74.3VK1-0 12/02 HGF

<2204.60.1'A<1-A20 WO 2005/017107 PCT/US2004/018936 2/38 Figure 1B

<223 54EHGH YR PO 20 SHECORTE 4850 TER2 SHEG kA o \Bruwg 3hag vy
DISAATH EBBEL AV SE B RIEFINCKSSQSVLFSSNNKNYLAWYQQKPGQP

<220PKLLIYWASTR H GF 1.29.1 VK 4.63 (1) '

<221 DN TIESPDSLAVSLGERATINCKSSQSIFYSSTNKNYLAWYQKKPGQP

<222PpKEEIYWASTR HGF 1.75.1 W 1 -A30 (1) : :

<223 [BHTGEP 8T SRRFEHRVATCERASHBIARLe amino acid

<220iRNDLGWFQQKPGKAPKRLIYAASSL HGF2.40.1W1-A30 (1)

<221 DIQMERSPSSLSASVGDRVTITCRASQG------IRNDLGWYQQKPGKAPK

<222RLPAVASSE >

«223> Undetermined consensug residue; variable amino acid

<«220> .

«221> MOD_RES

<222> {(42)..(42) .
<223> Undetermined consensus residue; variable amino acid.

C«220>
<221> MOD_RES
<222> (58).. (58}

«223> Undetermined consensus residue; wvariable aminc acid

<220>
<221> MOD_RES
<222> (102)..(112)}

<223> Undetermined consensus residue; wvariable amino acid

<220>
«221> MOD RES
<222> (114)..(114)}

<223> Undetermined consensus residue; variabie amino acid

«220>

<221> MOD_RES

<222> {(11i6}..(1l1l86)

<223> Undetermined consensus residue; variable amino acid

. <400> 1594
Gln Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Xaa

1 _ 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Ile Ser Xaa Xaa
20 : 25 30

Gly Tyr Tyr Trp Ser Trp Ile Arg Gln Xaa Pro Gly Lys Gly Leu Glu
35 440 45

Trp Ile Gly Tyr Ile Tyr Tyr Ser Gly Xaa Ser Thr Tyr Tyr Asn Pro
50 55 60 . :

Ser Leu Lys Ser Arg Val Thr Ile Ser Val Asp Thr Ser Lys Asn Gin
65 70 . 75 ) 80



HGF124.1 VK1-L15 (1) DIQMTQSPSSVSASVGDRVTITCRASQG-----
WwdSHALANY QQKPGKAPULLIYEASSL HGF1.60.1VK1-A20 (BCT/US2004/018936

DIQMTQSPSSLSVSVGDRVTITCRASQG------IBSYLAWYQQKPGKVPKL
LIYVASTL HGF 1.74.3VK1-012'02 (1) :
DIQMTQSPSSLSASVGDRVTITCRASQS------
INSDLNWYQQKPGKVPKLLIYVASSL HGF 1S1.3VK1-018/08
(1)DIQMTQSPSSLSASVGDRVTITCQASQD------

Phe JoN YENWHQUIRPIFAPRELITGARDE 16 2%’1“(2”0?&?/&’@@ e -
(1)EIVMTQSP FLSVSPGERATLSCRASQS- -

ryr MRSNLANY RQKRGOARRKAIYGASER 1632 boh WE3x52/1xk6
(1)EIVMTEQSPATLSVSPGERATESCRASQS------ 110
V33NLAWYQOKPGQAPRLLMYGASTR nsus (1). DIQMT.QSPSSLS

Ty XPCHRVATCRASTS TTAWY Q?é‘kﬁ&kﬁafé A #_ Psgétlo‘gg (61)
61 70'80'90 CDR3 114 HGF2 4.4 VK4-B3 (61)
ESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYFSPP-WTFGQGT
KVEIK (Seq ID No.: 173) HGF1.29.1 VK4-83 (61)
ESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQQYYSTP- WTFGQGT
KVEIK (Seq ID No.: 174) HGF1.75.1VK1-A30
(55)QSGVPSRFSGSGSGTEFTLTI53LQPEDFATYYCLQHDSYP-LTGGG
TKVEIK (Seq ID No.: 175) HGF240.1\,K1-A33 (55)
QSGVPSRFSGSGSGTEFTLTISSLQPEDFATYYCLQHNBYP-LTFGGGT
KVEIK (Seq ID No.:-176) HGF 124.1 VK14-15 (55)
QSGVPSRFGGSGSGTDFTLTISSLQPEDFATYYCQQANGFP-WTFGQG
TKVEIK (Seq ID No.: 177) HGF1.60.1'yK1-A20 (55)
QSGVPSRFSGSGSGTDFTLTISSLQPEDVATYYCQNYNSDP-LTFGGGT
KVEIK (Seq ID No.: 178) HGF 174.3 VK1-012/02 (55) -
QNGVPSRF.SGSGSGTDFTLTISSLQPEDFATYYCQRSYSTP-PTFGPGT
KVDIK (Seq ID No.: 179) HGF 161.3 VK1-018/08 (55)
ETGVPSRFSGSGSGTDFTFAISSLQPEDIATYYCQQYDNLP-YNFGQGT
KLEIK (Seq ID No.: 190) HGF2.12.1 WC3-L2/L16 (55) '
ATGIPARFSGSGSGTEFTLTISSLQSEDFAVYYCQQYINWPPITFGQGTR
LEIK (Seq ID No.: 181) HGF3.10.1 W3-12/L16 (55) ATGI PARF SG
SGSGTEFTLTISS LQSEDFAVYYCQQYNNWPPITFGQGTRLEIK {Seq ID
No.: 182) Consensus (61)
QSGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQY SP
TFGQGTKVEIK (Seq ID No.: 183) WO 2005/017107
PCT/US2004/018936 3/38 Figure 2A HGF 1.61.3 VG 4-31 HGF2.4.4VG .
431 HGF2.12.1 VG 4.59 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
Wogwsf71¢77 PCT/US2004/018936 4/38 Figure 2B (1) 1 10 RCIAESHR/018936
40 50 CDR2 ~., HGF 1.74.3 VG 1-08%1) QVQLVQ SGAEVKKP GAS
FigtMBCKA SGYTFT-- GYYIHWVRQAPGQGLEWMGW | NP NSGGT MY
H GF 1.60.1 VG 1-02 (1)
OVOLVQSGAEVKKPGABVKVSCKASGYTFT--GYYIHWVRQAPGOGLrW
MGWINPNSGGTNY HGF1.24.1 VG 3-11 (1)
QVQLVEOGGGLVKPGGSLRL2CAASGFTPS--DYYMSWIRQAPGKOLE
WVSYIZSSGST3:YY HGF 1.29.1 VG3-33 (1)
QVQLVESGGGVVQPGRSLRLSCAASGFTF
2--SYGMHWVRQAPGKGLEWVAVIWYDGSDKYY HGFI.61.3VG4-31 (1)
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSDGYYWSWIRQHPGKGLE
WIGYIYYSG-STYY HGF2.40.1 VG4-31 (1)
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGGYYWSWIRQHPGKGLE
WIGNIYYSG-ITYY HGF1.75.1 VG4-31 (1) QV% L\ggézs%%wp
SQTLSLTCTVSGGSI SSGGYYWSWIRQ Ly YSG-STYY
HGF 2.4.4 VG 4-31 (1)|]QVQLKE SGPGLVW&R-sc3fIRTOREE:GSI 2
ZGVYYWSWIRQHPGKGLEWIGYFYYSG-NTYH H MEAREN16
QVQLQ WGAGLLKP:—ET-tS—Hﬁ#Vﬁ‘GGS—F—S——T-‘w S R
WIGEINHSG-STNY HGF2.12.1 VG4-59 Her g TR e

QYDOLQE W@ég‘éﬂﬁ@r‘ﬁﬁwswmQPPGKGLEWl
G m&swe%&&&ﬁm@vmwsspewms

VG3-11 (61) -
ADSVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARDEYNEGW------
“YVLFDYWGQG HGF 1.29.1 VG3-33.(61) AD
SVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAREDYGEG-----------
FDVWGQG HGF1.61.3VG4-31 (62)
NPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARSHLHY-YDSSGY
YYGGAFDIWGQG HGF2.40.1 VG4-31 (62)
NPSLKSRVTMSVDTSKNQFSLKLSSVTAADTAVYYCARDPLY G---------

" DYGFDPWGQG HGF1.75.1 VG4-31 (62)
NPSLKSRVTISVDTSKNQFSLKVSSVTAADTAVYYCARDPLWFG-----
EFDYYGMDVWGQG HGF2.4.4VG4-31
(62)NPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCAR-------
DRSGYDHPDAPDIWGQG HGF3.10.1 VG4-34 (60)
NPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARGG-------- YDFWS
GYYDYWGQG HGF2.12.1 V04-59 (60) |
NPSLKSAVTISVDTSKNQFSLKLNSVTAADTAVYYCARGG--------
YDFWSGYFDYWGQG



Consensus (63) NPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARD
wonGHFAVMMGQG Section 3 (125) 125 129 HGF 1.74.3 V G 1P@Z(194)4/018936
TTVTV (Seq ID No.: 184) HGF 1.6838'/01-02(114) TTVTV (Seq ID No.:
Figud$IBHGF 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 (Seq ID No.: 194) WO 2005/017107
PCTIUS2004/018936 5/38 Figure 3 HGF 1.24.1 Light chain V region
(Vk,1-L15)
ATGGACATEAGGG TGLCCGC CAGC TGEIIGCGC TCCTGE TG GRE T
L= Sy PN Vo TR A T (GkS A T T RO K 85Q5VLE 55 NNKNY LAWY QQREGQP B RLLIYWASTR

T AT ECACTETCOAT T e ey TETR
R AT TOC O S R TR A

STEAC COTATTATEARCTCAT I e AT Ner
Hgi?mmeé& G e LR ECTCAT IR I s

R AT T e AT AR A TECA ST TCCARAS B TeC e
T L R T T ORI E I T

TCT@@@AGAGAW%#@F@FPE’A@@WT@AGCAFGC@T‘@@A@Q‘?@BI‘% m@b '

ATTT IGCA@%} TACTAJ TGT 8 CDR3 114

CAACKES BT) ARCE(BIGES: @@%WWT@@%%W%M@@ NO-f ;;i;
RO GETETY v {7 AT @ 1w Nl B S R B S VATl o
HaF3ed -1hw31 @)2)@ m GSGTEFTLTISILOPEDFATYYCLQHNSYE- L’I‘E‘GGGTF.V'EIK (chl'DNo.: 176)

“5"@%%9%3 g@@% @%ﬁéﬁﬁﬁﬁﬁ“ﬁﬁﬁmﬁ*ﬁ@%ﬁiﬁﬁﬁh Nos 179

HGF B BGC AT F%#@DFTLTESSLQEEDFMWCQRSYWE PTFGPGTKVDIK (SeqID Nc.: l“ég)

prllircieyiele gﬁfﬁﬁﬁ%ﬁﬁmﬁmﬁﬁmmﬁbm Nos 181

HGF DLEACTEECE RG TG OAGOCTET 185 LOSEDFAVYYCQOYNNWPPITPGQGTRLEIR  {(Seq ID No.: 182)
GGATTCACH FICRETEACTRE TAL AT EREE TEEATCCERERBE TR ™ 1™
AGGGAAGGGGCTGGAGTGG
GTTTCATACATTAGTAGTAGTGGTAGTACCATATACTACGCAGACTCT
GTGAAGGGCCGATTCACC




ATCTCCAGGGACAACGCCAAGAACTCACTGTATCTGCAAATGAACAG
WEEPSAGARGCCGAGGACACG PCT/US2004/018936
. GCCGTGTATTACTGTGCGAGAGATEAGTATAACAGTGGCTGGTACGT
Figuee?8TTTGACTACTGGGGC CAGGGAACCCTGGTCACCGTCTCTAGT
(SEQ ID NO: 02) HGF 1.29.1 Light chain V region (Vk, 4-B3)
ATGGTGTTGCAGACCCAGGTCTTCATTTCTCTGTTGCTCTGGATCTCT
GATGCCTACGGAGACATC
GTGATGACCCAGTCTCCAGACTCCCTGGCTGTGTCTCTGGGCGAGA
GGGCCACCATCAACTGCAAG _
TCCAGCCAGAGTATTTTTTACAGCTCCACCAATAAGAACTACTTAGCT
TGGTATCAGAAGAAACCG
GGACAGCCTCCTAAGCTGCTCATTTACTGGGCATCTACCCGGGAATC
CGGGGTCCCTGACCGGTTC
AGTGGC&@%@, TGGGACAGATTTCACTCTCACCATCAGCAGCC
TG ﬁ@ ,& GTGGCA
GTITTATT. 6% CAATATTATAGTACTCCGTGGACGTTCGGCCAA
GHGA C AAA (SEQ ID NO: 03) HGF 1.29.1 Heavy
chain \%%@é@i %#@@2 C region
ATE6G GTTTGGGCTGAACTGGGTTTTCCTCGTﬂ:(HGf'ITMWTMGAGG
TEGTCCAGTGTCAGHTGCAG : t-HGF 1.60.1 VG 102

CTGGTGGAGTCTGGGGGAGG HERAGBQEIBGGAGGTCCCTG
AGACTCTCCTGTGC HOF 1241 VG 31 '
G %IH'&Q\&%T&AGTAGCTATGGCATG CACTGGGTCCGCCAGGCTC

C( g@g&m TGGAGTGG

GTGG( A GGTATGATGGAAGTGATAAATACTATGCAGACTC
CGTGAAGGGCCGATTCACC
ATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAG
CCTGAGAGCCGAGGACACG -
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
AAGCTCCTGATCTATGTTGCATCCACTTTGCAATCAGGGGTCCCGTC
TCGGTTCAGTGGCAGTGGA
TCTGGGACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCTGAAGA
TGTTGCAACTTATTACTGT
CAAAACTATAACAGTGACCCGCTCACTTTCGGCGGCGGGACCAAGG
TGGAGATCAAA (SEQ ID NO: 05) WO 2005/017107
PCTIUS2004/018936 6/38 Figure 3 (continued)



HGF 1.60.1 Heavy chain V region (Vh, H1-02)- hulgG2 C region
WORGBACTEGACCTGGAGGATCCTCTTCTTGGTGGCAGCASCIMNZANEG 0158936
GAGCCCACTCCCAGGTGCAG 438 '

Figure@BTGCAGTCTGGGGCTGAGGTGAAGAAGCCTGGGGCCTCAGTGA

AGGTCTCCTGCAAGGCTTCT
GGATACACCTTCACCGGCTACTATATAAACTGGGTGCGACAGGCCCC
TGGACAAGGGCTTGAGTGG
ATGGGATGGATCAACCCTAACAGTGGTGGCACAAACTATGCACAGAA
GTTTCAGGGCAGGGTCACC ‘
ATGACCAGGGACACGTCCATCACCACAGCCTACATGGAGCTGAGCA
GGCTGAGAGCTGACGACACG
GCCGTGTACTACTGTGCGAGAGAACTGGAACTACGCTACTACGGTAT
GGACGTCTGGGGCCAAGGG ACCACGGTCACCGTCTCTAGT (SEQ

IDNQ:; 06) HGF 1.61.3 Light chain V region (VK,1-018/08)
ATGGACATGAGGGTIGCCOGCTCAGATCCTGCOGEICCHGCTGCTH L.S0R2__
G(ﬁ@ﬁ%‘é’ﬁ‘é&@sm@f@h@ﬁtﬁ KEGABVRYSCRA S QY TE T Gy HH VRGN D GOSE MO T NE N T
Gé%%ﬁ% % ACECAGTCTCCATOGFEECORC TCTOCAPETGIG@r assesrTyy

g O_t&)&zﬁ_gVVQPGRSLRI‘SCAA BGFIF 8- - OYGMHWVRQAPGRGLEWVAVIWYDGIDKYY
LYRPIQLBLTCTVEGE OIS IDGYYWSWIRQHPGRGL EWIGY IYY 9G- STYY

TG]@@A@@i@@%ﬁ@%@i&ﬁéﬁ%@@ﬁimﬁ@%m&&%ﬁiliiiﬁ

ALGA DR G GACHACEEREF T vrr 20T LS LT CT VEGE ST S IG VY YN IWIRQHP CREGL BN TG Y FYY 86~ NOYH

Mﬁb&%@T&ﬁ@ﬁﬁm&ﬁmﬁﬁéﬁmmﬁﬁﬁﬂi Yo amNy
AAG GT?‘C%@JTG@AWW VRPS TLSLTCTVISESIY GYYWSWIRQ PGRELEWIGYIYYSG STYY
TCTGGGACAGAT EEEAC T TCGCORAT CAGCAGCCT G AL LAGA o2

ng@%@%#&ﬁ%mmmw ROTSITAYMELSRLRSBDTAVYYCARELELR - mmmm e a i YYE-MDVHGQG
MIRDTEITTAYMEL 3RLRADD PAVYYCARELELR— mmmm -~ YYG-MDURGQS
GBI OCEGTACAATNF IBGCEACGEEGABEGAAGG Trvirpvueos

Gé%@?ﬁ?&@ %ﬁiﬁﬁmﬁaﬁaﬁﬁﬁﬁmmﬁmﬁiﬁﬁﬁm YGoAFDIWGGS

4 ggi @lé%b RSRVIMEVD T SRNOQF SLRL S SVTAADTAVYYCARDPLY G~~~ —~—— — DYGFDEPWGEQE
KSRUTISVDTSKN’QFSLKUSSV@MDTAWYCARDPLWE‘G*m XY GMDVUHGQG

%A#@AG@T@F@@@F@E???@@?@&EW@G@A 66 DAFDINGGE
el rreityfeire sl Velranerel VoMb bbb o I ol bt
CTGCABGHETCEEECCCACTRETEETEAROCBTTCABAGACCCTGT ¢ rovweas
CCCTCACCTGGAGIGICTCT eren

Gcg,ggq.gm%mmmmTMTTACTACTGGAGCTGGATCCGCC

GOTG !0

G&g#é%ﬁa&mm?ﬁﬁ%ﬁfé@AGTGGGAGCACCTACTACAACCC
Gﬂ@?@f@%ﬁfﬁ?m‘%@w 190,

ACCATATCEAGTAGAREGAGC é'ﬁ@uﬂh GAACCAGTTCTCCCTGAAGCTGAG
ClemGAld il CIEEL N 52

ACGGCCETCTAT TIRCT GTBBGHGATCCCACCTTCATTACTATGATAGT
AGTGGTTATTACTACGGC
GGTGCTTTTGATATCTGGGGCCAAGGGACAATGGTCACCGTCTCTAG
T (SEQ ID NO: 08) HGF 1.74.3 Light chain V region (Vk, 1-012/02)
ATGGACATGAGGGTGCCCGCTCAGCTCCTGGGGCTCCTGCTACTCT
GGCTCCGAGGTGCCAGATGT
GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGG
AGACAGAGTCACCATCACT
TGCCGGGCAAGTCAGAGCATTAACAGCGATTTAAATTGGTATCAGCA
GAAACCAGGGAAAGTCCCT
AAGCTCCTGATCTATGTTGCATCCAGTTTGCAAAATGGGGTCCCATC
AAGGTTCAGTGGCAGTGGA
TCTGGGACAGATTTCACTCTCACCATCAGCAGTCTGCAACCTGAAGA
TTTTGCAACTTACTACTGT




CAACGGAGTTACAGTACCCCTCCCACTTTCGGCCCTGGGACCAAAGT
WGEBHRTATCKRAA (SEQ ID NO: 09) HGF 1.74.3 Heavy chain V RaEGIGISE0N/018936

VGI-02)- hulgG2 C region 5/38
F]guAﬂ-éGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAGCCACAG
GAGCCCACTCCCAGGTGCAG

HGF@ﬂ@@i@m\@m@m@G@@W@AG@I@AAGAAGCCTGGGGCCTCAGTGA
ATCRCETCACSICCAXSECHICTCCTGEEECTCCTGCTECTCTCGTTCCCAGGTTCCAGATEC
GACA T GCATAEKE CTTEATCCCEIAG TAFAF ACKE FEC B CENEABGEGICACCATCACT
TCTUCTC CACAAG ST RTE N FGETCETTAGCCTGGTATCAGCAGAAACCAGGGAARGCCCCT
AACCATCCENG B AT A B ECIAGAC T TR B A AR AET ANV CAC RS LA GCAGTSGA
TCT SR TARETNS CACTS BN AECAGCAGCCTGCAGCCTGAAGATTTTGCAACTTACTATTGT
CAACRTCAEEMSEEREACCTCEAFEACEACALECPAEATEEACERT B8R  (SEQ
ID N@cCHEAGATCTGACGACACG

GCCGTGTATTACTGTGCGAGAGAACTGGAACTACGCTACTACGGTAT
HGF@@A@@F@W@m&mw,&&m&@&@c@mcmm (SEQ

ATGCHEENA T 9 AR FOa0E 153 RS Hod AN ROAREAB PG E TS QAGTGTCAGGTGCAG

CTGGEGRAHEELT FRSSSAGEEE W%ﬁ%?@%@ﬁgz SHCR ?(SAGACTCTCCTGTGCAGCCTCT
GCATRRBERENFSACHETEECEELTE NG EXECTEEFEFCTCCACTEE
GTTq@éﬁ%@&@W@g@@% ACCATATACTACGCAGACTCTGTGAAGGGCCGATTCACC
A A R AR T B AL CE AT C O AT EC e E BT T EATE T PREEEAGCRCACG

GCC%E& %ﬁ\g @ﬁ GTATAACAGTGGCTGGTACGTCCTCTTTGACTACTGGEGGEC
CAGGHRALRE ERTTAGKERTER G A Q8 TeaTTTCAGCA

GAAAGCC .
HG‘%‘%@ B o AT R TR A Smoncnne
oon .%‘s ; .r g ﬁ%@&ﬁ%ﬁ@@ﬁ@ﬁﬁ@%@%@éﬁ%&ﬁﬁé@%ﬁ

GGA GG GACCGGETTC
L { T e
= ;s{ Y SRR S

ul 2C reglon
ATGA ACACCTGTGGTTCTTCCTCCTGCTGGTGGCAGCTCCCAGATG

GIGGIGTSGaRGaT 33). huleG2.C re |
HGE L B Y B 2 ) bl e ARG Tncamacas

cTedtaeAeTohallelkBhiddededbrccAGCCTEEEAGETCCCTGAGACTCTCCTGTGCAGCETCT
centaeleEfteeMEMNAP A& TRt Le bAoAl LA eRCcTaGRETGE
T GCASKIACE AR TR R et Ce A TAAATACTATGCAGACTCCGTGAAGGGCCCATTCACT
2TC AR ERGA RIS TACAT EAAIIAEAS F e GABFAGCAAETASGAAGEECAGGACACE
coTdTEEReT EANTACIRAARIdA CTACGECEAGGETTTTGACTACTGEEGCCAGGGAACCCTS
GTCIXCCATATECAGT AGACAGRTET AMGARCLAGTTCTCCCTGAAGGTGAG
CTCTGTGACTGCCGCGGAC
HGPACEOG G ST GlAT VACE T FREGABAIPACCCACTATGGTTCGGGGAGT :
ATCHLOACEACTARGEIMNIGGACC CTEEEACTCCTGCTGCTCTGACTCCCAGATACCAGATGT
GBI RO A COANTCEABEACHIE TCACCEE TG TCTAR L(SEQRIRIMNATCACCATCACT
Teod@rtitHEn 2 ¥od bigit hanc xegion Tk A6EET GG TATCAGCAGAMACCAGGGAAAGTTCCT
ALGCTCCTGATCTATGTTGCATCCACTTTGCAATCAGGGGTCCCGTCTCGGTTCAGTGGCAGTGGA
TCTGECACAGATTTCACTCTCACCATCAGCAGCCTGCAGCCTGARGATG T TGCAACTTATTACTGT
CAAARCTATARCAGTGACCCGCTCACTTTCGGCGGCGGEACCAACGTGGAGATCARA  (SEQ
ID NO: 05)

_l"-'-c




ATGGTGTTGCAGACCCAGGTCTTCATTTCTCTGTTGCTCTGGATCTCT

WEBDTHECBITACGGGGACATC PCT/US2004/018936
_ GTGATGACCCAGTCTCCAGACTGEETGGCTGTGTCTCTGGGCGAGA
FigueeddoenaneAACTGCAAG

TCCAGCCAGAGTGTTTTATTCAGCTCCAACAATAAGAATTACTTAGCT
HGF T@QS’I’NF@)H@@@!GNA‘A@@AWh H1- 02)~ hulgGZ C reglon
(3 ARNCY 2 2 3

CTGG@@@@@EF@@@@@;&@@@WWMGCCTGGGGcc'rCAGTGAAGGTCTCCTGCAAGGCTTCT

CCRTACAEEE AEEE S T ERTACACTCAPRCAE A ECATE MRS BABC TTCAGTGG
ATGCRA BN AR AR A AR GERCCCACARACTATGCACACAAGTT TCAGGGCAGEGTCACT
ATCACTAGATARCIE FEAE AR T TRETCETECE PECACET TERBECARN CORCACE
GCCCEERDACLARTE FERSARATETA S%QT%?%E%%EWGGCCMGGG
ACCAGEGE ST CATARRE 4-31)4 Al gidte!

ATSAAACACCTGTGGTTCTTCCICTGCTGGTGGCAGCTCCCAGATG
HGEF éﬁ#ééﬂ‘é‘ré@t&%&@ﬁ@@i\‘é‘ 1-01

ATGGAS A At"’ AGTCGEE g-g-' A ACTEE AAGEETTICACAGH ad‘ﬂi‘ ¢CCAGATGT
GACA@e%%q%@g&%@g%@g%&q%ﬁqgﬁTCCCTGTCTGCATCTGTAGGAGACAGAGTCACCATCACT
Teccy &8%%%??%%%&%%@%%@%@@“““
AAAQR qﬁg&x%&ﬁgxﬁ&ﬁg TGGAAACGGGGGTCCCATCARGETTCAGTGGAAGTGGA

iiﬁiﬁgg AL AT R R AL (seq.

ID NR&C ATCAGTAGACACGTCTAAGAACCAGTTCTCCCTGAAGCTGAG -

GA CGG
ATGQEEEE%%% %@%&%@éﬁ%‘éﬁ%@%ﬁ&%ﬁ%ﬁ\g&mmm.
2332 % &ﬁfﬁCéaﬁ%é&i%Eiﬁ&éﬁﬁ%ﬁ%ﬁ%ﬁiﬁii@iﬁg
'ﬂ'ﬂd@ '1‘(‘.’1’1?9’19(1: CTACTACA%@%GTCCCEI_AAGAGTCGAGTC

ACCA CCGCGGAC
ACG CCACCTTCATTACTATGATAGTAGTGGTTATTACTACGGC_

GGTde @HM@@@&%&E@Q&%@%%E@J&&?@I@@AG@%@AM NO: 08)
GAGCCACCCTCTCCTGCAGG
HGFEFEAEHHOGAMR e g%%@@MQKEﬁGCCTGGTACCGGCAGAAAC
aTcdR b @ﬁf&%@ EEFECTCEERECTCCTGCTACTCTGGCTCCCAGGTGCCAGATGET
cacrrtcAdildrldeo AEECACOETCACTICTATACHEAREANGBEACCATCACT
Gcc@é@&ﬁ@@éﬁiﬁ@@@iﬁ;@ﬁ@cemwmmmeTATCAGCAGAAAC{:AGGGAAAGTCCCT
AAGACTEAGTIGACTEICACCATCAGCAGOTECEAGTCACHRGATTCAGE:GCAGTGEA
TeTERGA TSI TACT ETCAGCRARTCAGCAGTCTGCAACCTGARGATTT TGCAACTTACTACTGT
cAACHERATTAARG GECCTOREGATCARCETCCRCCAAGRGATARGATTINEA  (SEQ
Ip NOATTARNA (SEQ ID NO: 15) WO 2005/017107 PCT/US2004/018936 :
8138 Figure 3 (continued) HGF 2.12.1 Heavy chain V region (Vh4-59)-
HGFWYBATes0@ighhin V region (Vh, VG1-02)- hulgG2 C region
ATGG%E@éé\mmx&mﬁf@f?@fmm‘m@T@:@@G@@AGGKMAGM@AGGTGCAG
CTCAFGTACKGECCOAGERTICEARGAAGCCTEEGECCTCAGTGAAGGTCTCCTGCARGGCTTCT
GGAE@E@C@@@AGGGEB.@E@@@A@GNCT@EE@AWECW@@@%¢TTGAGTGG
ATCERERCECAC R ECCAR EGECTCITCGCACAAACTATGCACAGAAGT TTCAGGGCAGGGTCALCC
ATGP@GKG{{E@?C@W@MTAGMWGWEG%&WWQGACGACAEG
GCCOIAGBITALCEIGACEGGABTBESAACTACGCTACTACGETATGCACGTCTGGEGCCARGGG
ACCACGGTCACCGTCTCTAGT (SEQ ID NO: 10)




ATTGGGTATGTCTATTACAGTGGGAGCACCAATTACAACCCCTCCCT

WCANGAGICGAGTCACCATA PCT/US2004/018936
TCAGTAGACACGTCCAAGAACCABPTCTCCCTGAAGCTGAACTCTGT
Figubd 8 CesntinueBACACGGCC

GTGTATTACTGTGCGAGAGGGGGATACGATTTTTGGAGTGGTTATTT
HGFIGAGTAGHGRHOT o BA, AQBOT GGTCACCGTCTCTAGT (SEQ ID
ATGANOATONEGETR:40 ddogbh.chain Mgt (MG EA2)GCTCTEE TTCCCAGGTGCCAGGTGT
CACHITGEACKSFEACRGTECCECCICAGETCRIGGEES FCEAGLTERd €I ACCATCACT
TGCE@EEITLURGEIGECAGE RGTCATTTAGGCTGETTTCAGCAGARACCACCGAAAGCCCCT
AAC@GACATLEAGATCALE CAG I TCCATOCTCCET B RGCAICTHE TAGCCGCACGTGGA
TCTHGACAGAGTCACKATEALT CAGCAGCCTECAGCCTCAAGATTTTGCAACT TATTACTET
CTACFGCE@B@EMI@A@G@MTF(E@AA@%GNNA@@@%MK@A@@A (SEQ
ID NGAAACLCAGGGAAAGCCCCT

AAGCGCCTGATCTATGTTGCATCCAGTTTGCAAAGTGGGGTCCCATC
HGFANGG HGAGDES VAGEGGNh, VG4-31)- hulgG2 C region
ATGANCTE GGATAGRAIMCACTCICAGAATCAGTAGCCUIGCAGEICTGANGACAGGTECAG
CTGCRERIGT AACTTAPREETCIGTCGAAGCCTTCACAGACCCTGTCCCTCACCTGCACTGTCTCT
CCTACTACAATATARGAGTTATTGC CTHUACEATTCEGRBC GEAGEGACTAAGESRAGGGCCTG
GAGT@@AWAA%SE@ﬂW@GIGFH@E@Q@EE@&WﬁM@@IG}CMGAGTCGAGTT '
ACCAIB Z-3HThERBL CHEHIGEAACCAGT TCTCCCTGAAGGTGAGCTCTETGACTGCCECEGAC
ACGIGARAEACCTCTEGATESTACCFCT I GEFCBEACTTECTACPEGSCTATGGAC
GTCRGCFCCPETCOENBCFEISAGCCGTCTCTAGT (SEQ ID NO: 12}

CTGCAGGAGTCGGGCCCAGGACTGGTGAAGCCTTCACAGACCCTGT
HGF@G@@AE@@@N@@M@ﬂ%S)

GTG%@Q@@@E@M@%@@WC'I‘GTG’I‘CTCTGGGCGAGAGGGCCACCATCAACTGCAAG

TCCRSACA RS PR B ARCAT CHATTAC AT RSE BRI RCEFAETACRACBECAGAAACCA
COARREE ES IBAE R ESNEAEH R CTGGGCATCTACCCGGGAATCCGGGETCCCTGACCGATTC

AT G B R PET A PREACREET CIAAC AN CAC T E TR E CTEAACRSFERBCATC TGGCA

GTTTﬁ%"ﬁS? 'ﬁ%& é%'fCCTCCGTGGACGTTCGGCCAAGGGACCAAGGTGGAAATC
AR A EB AT AT CTGTGCGAGAGATCCCCTCTACGGTGACTACG

L @fG ACZT@“ ﬁ?ﬁ@ﬁ“ DL N e

CTGAM! TCARGCCTTCA ?&tﬁz&t’é’c‘f&‘fb‘cw&‘c CrECACTGTCTCT
oac A R G e R R  AgreancTa
s éﬁ?ﬁﬁﬁﬁ@%ﬁ%@%ﬁ%ﬁé
elels ID NO: 14 :

ATGTATGGTGCATC ACCAGGGCCACT GTATCCCAGCCAGGTT

@‘&ﬁ?ﬁﬁ%ﬁé&@@@&%&%&GGAGAAATA

> TGTCTGTGCTCTCCAGGGGARAGAGCCACCCTCTCCTACAGS

G AR Sd G AN TERT & AR RPN A e caaaeTe
cTcAAAAAAUSES Ho AR A8 HS - 3d Gk ek £PRIRE I b METasaTeTaGE

acTEERPrEuigtel G FRYIPRA G CAGCCTGCAGTCTGAAGAT TT TGCAGTTTATTACTGTCAGCAG

TATAGARACAL e FEH CE AR ARG I REACKILERAGA (g 1D No;
15) GGTCCTGTCCCAGGTGCAG




CTACAGCAGTGGGGCGCAGGACTGTTGAAGCCTTCGGAGACCCTGT
wE T GAMICTGCGCTGTCTAT PCT/US2004/018936
GGTGGGTCCTTCAGTACTTACTAEZRGGAGCTGGATCCGCCAGCCCC

CTGGAGTGG
Flgurﬁ#@éﬁﬁ&ﬁ%AATCATAGTGGAAGCACCAACTACAACCCGTCCCT

HGY GTC AG ACEA

ATCAL Yé &1'. A & %ﬁé&&@%&%&E@EAéGTGCAG

CTGCK ep AR b a GO T T CGGRGACCCTGTCCCTCACCTGCACTGTCTCT

GATG 1%%8%@&%@%%@@&%@&3@&@@5@ dd&eARI&ARENE A TaeacTCR

aTTebCAGTIACTEBRELRGERA MCE T LG LA L Fed eI AR eRABTCACCATA

ronc @ W00 ARG FAFS2004(043936, ;A3 TG GCTGCGGACACGGCC

aToTCRMIpYed AR KRR GRS ADN T RGN G TGETTAT T TTCACTACTGGGGCCAGEGA

ACCC@%&@C}%@%ﬁ@ﬁcCAT@E@E@)TEQATQT)TCCCG CCATCTGATGA
GCAGTTGAAATCTGGAACT

HGE Q%Tg, ﬁtTmW%% ;I;@@;I’ @A@GjAACTTCTATCCCAGAGAGGCCAA
ATGGA 'P@(g@ GEATCCTERGGCTCCTECTGCTCTGGTTCCCAGGTGCCAGETGT
CACIAPER GG EEABTCEE R TRACA I CABRAGPCTET ACAREKINCABTHACCATCACT
TacoAGAGGAACAGAREACEIACCATTTAGECTGETATCAGCAGAAACCAGGGAAAGCCCCT
AAGCABERIGASCAGCAECKTRACECIGAGRAAACRACACTABABGAMNGGCAGTGGEA
TeTCACAAAG RETAEGLETREGABAGCAGCCTGCAGCCTGAAGATTTTGCAACTTATTACTGT
cracelEAGREATCAGGEESTEABATCECREATCNIAAACAGTRTIAALRN  (SEQ
1D NOSGGAGAGTGTTGA (SEQ ID NO: 21) Human IgG1 Constant Region
GCCTCCACCAAGGGCCCATCGGTCTTCCCCCTGGCACcCcTCCTCCA
HGFAGOEBAGS ThAiIP S Gea DA VG 4-31)- hulgG2 C region :
AT BLEGEEETIBREETECCIGETCARGBASTARTTECEDEIACCBRTCAAGGTGCAG
TG BT TECIRBAACACAGREAAGCCTTCACAGACCCTGTCCCTCACCTGCACTGTCTCT
GeTCGCERTRASCAGE CEGETECACATBTIKICEGFICTGTCCIRCACABTRAGGGCCTG
CAGTCABGACTEAACTOBCTENGTGGGATCACCTACTACAACCCGTCCCTCAAGAGTCGAGTT
ACCWMMWWW@W@@@GK@MR@WCCGC@GAC
ACGETCTEETATGTBAVCICACANE CCCCTCTACGGTGACTACGGGTTCEGACCCCTGGGECCRAG
@ﬂwEECKEﬁﬂAQﬂ@EﬂﬁéﬁmGGﬂ@hﬂ@Aﬂ%G?ﬁ@AGCCCAAATCTTGTGA
CAAAACTCACACATGCCCA
HGF3aGTEizbvAaiBADTon AT 8dREAOGGGACCGTCAGTCTTCCTCT
ATGGp@gmﬂwﬁﬂmgc'rcCTGCTACTCTGGCTCCCAGATACCACTGGAGAAATA

GTGANCBCTCLMEATEAC R CEINEE B TR B ACRF BTG PEETRS S FEGT CCTCCAGG
GCCAE CH G EEIRSE AR EINCE BRCCCTGGTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTC

T A A R R A e R P e E T e A B T R E TR T RAT B CCTCTEEG
ACAGREREEE LK ARG RS AGEC TGCAGTCTGAAGATTT TGCAGT TTATTACTGTCAGCAG

TATP@K@%W@?&6%‘@?6@%\%@?%%%%@1%&%?8&?&%(’:ﬁEQ P No=

19) TGCACCAGGACTGGCTGAAT

GGCAAGGAGTACAAGTGCAAGGTCTCCAACA CCCTCCCAGCCC
HETOdRAdiARCeptop ¥, VE &30 hulgCl Cregion

ATGA WA ICIAN oS S ABECE NCAA nml’ NE --nn-u i R i ( -~ AGGTGCARG

CTAW%@%Q%&%%@AAGCCTTCGGAGACCC CTCCCTCAT GCTGTCTAT
elees W@&%& TGGAGTGG -
- igqg@ggﬁ %A}@Qc?%%@g@mgﬁ% TCACCATA

éiéqéégﬁgﬁﬁ%&%%gé%%@éﬁ%%ﬁ@ cooacech

ACCCTGGTCACCGTCTCTAGT EQ ID NO: 20)




TTCTTCCTCTATAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCA
WEBGBKACGTCTTCTCATGC PCY/US2004/018936
TCCGTGATGCATGAGGCTCTGCABIACCACTACACGCAGAAGAGCC
FigufCICOERBIEETCGGGTAAA TGA (SEQ ID NO: 22) Human 19G2
Constant Region
Hum&GGGPE ABaAAGBGIOECATCGGTCTTCCCCCTGGCGCCCTGCTCCA
CGAAG'@AE&AWQWGCMTCTTCCCGCCA*I‘CTGATGAGCAGTTGAAATCTGGAACT
GCCTCTEEGCEIBE BETSEETISG TCAMNG S ACAMSARCCEEE AR BT FGAA GG TGGAT
AACGCGWMWWAGAGTGTCACAGAGCAGGACAGCAAGGACAGCACC‘I‘AC
AGCCECACTGABCACTRGEEFEERAGACTIIRIB AGRF P EBT A FERGGCCTGCGAA
aTo p@gg@g{@@@{pﬁ@{@g@m@GTCACMﬂAGCTT CAACAGGGGAGAGTGT’I‘GA
AGBEX B TENCEETGCCCTCCAGCAACTTCGGCACCCAGACCTACA
CCTGCAACGTAGATCACAAG
Hum@CIgad Canstnt Bagl @G TGGACAAGACAGTTGAGCGCAAATGTTGTG
GCCTICBACTSC e EITEERRCCCCTGECACCCTCCTCCAAGRGCACCTCTGGGGGCACA

GCGAECATTISET BTN G RSB FE R ECPPAE T ET TR CCEE AARREANCTCAGEC
GCC@%%@@WA?WCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGC

AGCOMSCT A BB AT AE T RS EEH S P EEC AR TE AR GAEARTCACAAG
CCCHE R AB RSB GH A RBAFET TCAGCCCARAT CTTGTCACARRACTCACACATGCCCA

CCAAGGAC
R A I S AR i sancnccer

iiim@@@%@%ﬁ’g@é@é@@mCGTJ.??C@‘@”E@%?%@Q%%?EE@E??Q?

A IR e e e e Ma e T U
PEven e%%&%a—??& ggf

— R A B SRR ncacorce
) di’ GTGGCAGCAGGGGAACGTCTTCTCATGC

TCC et SO %@ﬁﬁg CoRAEERSA P coacaTARA

TGAC%E%% AGAACAACTACAAGACCACACCTCCCATGCTGGACTCCG

TTC']A

Ha T CTTC&fﬁ CTAC |

felale ég‘, ASHAEEI&CEACRAGEEHAACE L AGAGCACA
GCa LEATGEAL cTACT TCCCCGARCCGETGACGETGTCGTGGAACTCAGGC
GC'I‘ ASTACAGGEATAACAGCETETERGRETEIAC TCCCTCAGC

o) el
LAAATA (B A BN Q23K ROBDHRAZ 0T ACACCTGCAACGTAGATCACARG
cccK@Aﬂ%ﬂ@%&é@@é@A&@@AEM@éﬂé@EdAM'ld-Igi@mmwooczwceTGccm
con Ol idA8Y coCAGGACCETCAGTCTTCCTCTTCCCCCCARRACCCARGGACACCCTCATGATC
recMEMRYPARQLLG bl AWREERE IO MTRASE SEMSASNGRIMAGTCRARGTCCAGTTC
AR CRRIS RWANNQOKE ARG TGCATAATGCCAAGACARAGCCACGGGAGGAGCAGTTCAAC
AccNEENVMEASS OSSN R ERERCSEAG RGBS QREREATYYRRAABE AAGGAGTAC
A n TRV COGIHOAR N { HEQ R N I HBEATREAGIgey ChATCYCEHiRAACCAARGGE
cacObt FS AL BHOS 2 ETEHiIAn C CCTGCCCCCATCCCGGGAGGAGATGACCARGAACCAGGTC
AL SWYE LA AN QRQYOIMESBREIMKPE CSLREBEAASCETRSAGCAATGEE |
eGP Y Y MANIRRAPGKEAEA CACACCTCCCATGCTGGACTCCGACGGCTCCTTCTTCCTCTAC
2GOY BHISRRGEINEYADS\AGRET S ROMAION B LY LAMNS IR AE DIXRGCTCAGTGATGCAT
cacRPEYNSG AR Y MIECGCAGRRAGAGCCTCTCCCTGTCTCCGGGTAAATGA  (SEQ
ID NO: 23)



QGTLVTVSS (SEQ ID NO: 25) HGF 1.29.1 Light chain V region (VKk,

WABE/017107 PCT/US2004/018936
MVLQTQVFISLLLWISDAYGDIVMT8PDSLAVSLGERATINCKSSQSIFY
Figu@STNKNYLAWYQKKP

GQPPKLLIYWASTRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQ

HGF Qﬁ(ﬁﬂ?@MT&@QGfTﬁégEh WEEQ.18NO: 26) HGF 1.29.1 Heavy chain V

MDMRIBHIQT.0M1. 13 33)F Mg@? Coreni@P S sVSASVEDRVTITCRASQGI SSWLAWYQQKPGKAD

NLLI MM&%@&@&@@@V@W@@@W@W@@W KVEIK
F$EXGMBVWIRQAPGKGLEW
VAVIWYDGSDKYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYC

HGT ARED HehGERMWBEREIbh (VREYRS (SRR 2epiviGF 1.60.1 Light

MEFGCRANT VMUIEQIaK QAo ESCGCLVKPGGSLRLSCAASGFTFSDY YMSWIRQAPGKGLEW

v3Y I MR Y PAC D KA H AV I PRIRCBIQMIQ8RES SESVSYGOR Y RITCRESYY VL FDYWG

QCTLRISSYLAYE QK RGK VRS )
KLLIYVASTLQSGVPSRFSGSGSGTDFTLTISSLQPEDVATYYCQNYNSD

HGF PRDAQGERT VIRV (BEigu DVKO4-B3) HGF 1.60.1 Heavy chain V region

MVTLOMIVEIS DRLWHA0G QD [5G S PDSLAVS LGERATINCKSSQS IFY SSTNKNY LAWYQKKP

GO P PMIDV YWAH T REVAAATRE K SCREILY O GAR VR KPUASY KVSTRASBHTEGQGTKVET -

K TGEEONWY ROAPBQGLEW
MGWINPNSGGTNYAQKFQGRVTMTRDTSITTAYMELSRLRADDTAVYY

HGF CARE HE:RY VMm@ VT39S BuleEd (Orrgimo) HGF 1.61.3 |

MEFGLNWVEHAIR M RGRICONQIVERSGS) VOPGRSLRLSCAASGF TFSSYGMHWVRQAPGKGLEW

VAV IMDIMBYRAGDSIHER VI SRR IV S SAEREVGIYRORBRYGRS FDYWGQGTL

VTVSODISNY KRPQY OORIEG TAP)
KLLIYGASDLETGVPSRFSGSGSGTDFTFAISSLQPEDIATYYCQQYDNL

HGFR R dubrehaby sgion Vkok-8PHGF 1.61.3 Heavy chain V region

MOMRVRP QIS LRI B TRERHIMTQSPSSLEVSVGDRVT ITCRASQGT SSYLAWYQOKPGKVP

KLLIVRAME THISCMABRE SRSV CEBRAHTS é%%ﬁﬂ?@b’ﬁﬁé‘é?ﬂ%ﬁ%@%%%’ KVEIK
SHEFYFBVIRDHBEKGL

EWIGYIYYSG STYYN PSLKSRVTISVDTSK %FS%KLSSVTAADTAVYYC
VKV

g;qEn‘préQH@#? ng@ s I(%ZTFTG%%MQAPGQGLEW
G e %%Iaw RGO AT o vHoos
TTVTQ‘Iéﬁ\lSDL‘ﬁ OBKBEK

KLLIYVASSLONGVPSRFS TLTISSLQPEDFATYYCQRSYST
g]:(); TRIECPEY ‘%\g%% EM%E\HEE’W%ﬁNYLNWYQQKPGTAP

KLLIYGASDLETGVPS
(SEQ ID NO: 30)

SSLQPEDIATYYCQQYDNLPYNFGQGTKLEIK

HGF 1.61.3 Heavy chain V region (Vg, 4-31)- hulgG2 C region |
MKHLWFFLLLVAAPRWVLSQVOLQESGPCGLVKPSQTLSLTCTVSGGSISSDEYYWSWIRQHPGKGI:
EWIGYIYYSGSTYYNPSLKSRVTISVDTSKNQFSLKLSSVIAADTAVYYCARSHLHYYDSSGYYYG
GAFDIWGQGTMVTVSS (SEQ ID NO: 31)

HGF 1.74.3 Light chain V region (Vk, 1-012/02)

MDMRVPAOLLGLLLLWLRGARCDIOMTQSPSSLSASVEDRVTITCRASQOS INSDLNWYQQKPGKVE
KLLIYVASSLQNGVPSRFSGSGSGTDFTLTESSLQPEDFATYYCQRSYSTPPTFGPGTKVDIK

: (SEQ ID NO: 32)

HGF 1.74.3 Heavy chain V region{Vh, VG1-02)-hulgG2 C region
MDWTWRILFLVAAATGAHSQVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYIHWVRQAPGQGLEW
MGWINPNSGGTNYAQKFQGRVIMTRDTSISTAYMELSRLRSDDTAVYYCARELELRYYGMDVWGQG
TTVIVSS (SEQ ID NO: 33)




MDWTWRILFLVAAATGAHSQVQLVQSGAEVKKPGASVKVSCKASGYTF
WIDGQO&‘I(HWMRQAPGQG LEW PCT/US2004/018936
MGWINPNSGGTNYAQKFQGRVTNIHEDTSISTAYMELSRLRSDDTAVYY
" Fig®ARELERI@MPVWGQG TTVTVSS (SEQ ID NO: 33) WO
2005/017107 PCT/US2004/018936 11/38 Figure 4 (continued) HGF
HG R 1/5511LgbhekakNVeg@on Y, -AA30)
MDMMEMBY PAQLILIGIH A W EB EARCRIQNMT QSREBRIASYEDREMGRASWFOoKPCKAD
- KRLOGI RN QKB GKAR TEF T LT ISSLQPEDFATYYCLOHDS Y PLTFGGGTKVEIK
KRLSEDASBLAGGERSRFSGSGSGTEFTLTISSLQPEDFATYYCLQHDSY
PLTFGGGTKVEIK (SEQ ID NO: 34) HGF 1.75.1 Heavy chain V region
HGIM73/GHralyinagio¥ fegagiaiVh, VG4-31)-huigG2 C region
MKHMEHEW ERRRIPEARPRWY LS EAPIQERSGRGILYKPSOIS T CHVREBGHIR IRQHPGKGL
EWISGEGNOWSWREPGKGIT I SVDTSKNQFSLKVSSVTAAD TAVYYCARDPLWFGEFDYYGMD
VWGERIIGYTYESGSTMENP SO KSRV ASYDTSKNQFSLKVSSVTAADTAVYYC
ARDPLWFGEFDYYGMD VWGQGTTVTVSS (SEQ ID NO: 35) HGF
HGR 244 Igahelvhiny Vagiginn \(Wké BB})
MV OTQVEISLL $ YWSGA VG T MTQIRDSEAVST GERATINCK SSQSWUNYLAWYQOKP
GO PEFESNNKMNETRAN YRR SGSGSGTDFTLTISSLOAEDVAVY Y CQQYFSPPWTFGQGTKVET
K GOQREQ LIPWKSTREBGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCQ
QYFSPPWTFGQGTKVEI K (SEQ ID NO: 36) HGF 2.4.4 Heavy chain V
HG¥elyibd Hdavy @hais 1y-hediy®@ I Oyifod-31)-hulgG2 C region
MKHMRE WAEMBRPRNARPEW R ISONVO ERESGRG IR PO MBI PFSUGSISW IRQHPGKGL
EWIQ@E&M&Q&WMEN?&@@@@&?ISVETSKNQFSLKLSSVTAAD?AVYYCARDRSGYDHPDAFDIW
GQGEYNEYEY Y SGNTFERAIRSL KERVATIVDTSKNQFSLKLSSVTAADTAVYYC '
ARDRSGYDHPDAFDIW GQGTMVTVSS (SEQ ID NO: 37) HGF 2.12.1
HGFigi2ehhight dyih\\yreien £Ykq 8)L.2/1.16)
ME AR AL L R RFTS B RS GRATOSB AT E BRAPSERAT RS CRASHBYROKPCOAPR L
LIY@%&E@@WQ@E@%fg @ﬁ@?EFTLTISSLQSEDFAVYYCQQYINWPPITFGQGTRLEIK
LIy EHESrRRTEM ARES GSGSGTEFTLTISSLQSEDFAVYYCQQYINWPPI
TFGQGTRLEIK (SEQ ID NO; 38) HGF 2.12.1 Heavy chain V region (Vg,
HGE 2431, Heryy é‘F’él Tegion (Vg, 4-59)- hngGZ C région
YPARIINEER 9&%&%&\?@5%%%%&%@@@%@9PPGKGLEW

IGYN&%§§§H§ ﬁ%ﬁxs&s FSLEKLNSVTAADTAVYYCARGGYDFWSGYFDYWGEQG
TLVEAR v s EZHRYRPRP K SKTISVDTSKNOFSLKLNSVTAADTAVYYCAR

HGF LI Vigit cham ¥ Sepion (Vi) 1850y > 1D NO: 39)

MDMRVPAQLLGLLLLWFPCGARCDIQMTOQSPSSLSASVEDRVTITCRASQGIRNDLGWYQQKPGKAP
KRLIYVASSLOSGVPSRFSGSGSGTEFTLTISSLOPEDFATYYCLOHNSYPLTFGGGTKVEIK
(SEQ ID NO: 40)

HGF 2.40.1 Heavy chain V region (Vh, VG 4-31)-hulgG2 C region
MKHLWFFLLLVAAPRWVLSQVOLOESGPGLVKPSOTLSLTCTVEGGSISSGEYYWSWIRQHPGKGL
EWIGNIYYSGITYYNPSLKSRVTMSVDTSKNQFSLKLSSVITAADTAVYYCARDPLYGDYGFDPWGO
GTLVTVSS (SEQ ID NO: 41)

HGF 3.10.1 Light chain V region (Vk, 3-1.2/1.16)

MEAPAQLLFLLLLWLPDTTCEIVMTQSPATLSVEPGERATLECRASOSVSSNLAWYQQKPGOAPRL

LMYGASTRATCGIPARFSGEGEGTEFTLTISSLOSEDFAVYYCOQYNNWPPITFGQGTRLEIK
(SEQ ID NO: 42)

HGF 3.10.1 Heavy chain V region (Vh, VG 4-34)-hulgG1 C region :
MKHLWEFLLLVAAPRWVLEQVOLOQWGAGLLKPSETLSLTCAVYGCSFSTYYWSWIROPPGKGLEW
1GEINHSGSTNYNPSLKSRVTISVDTSKNQFSLKLSSVTAADTAVYYCARGGYDFWSGYYDYWGQG
TLVTVSS (SEQ ID NO: 43)




HGF 2.40.1 Light chain V region (Vk,1A20)
WKIDMRMPAQLLGLLLLWFPGARCDIQMTQSPSSLSASVGDRYTITCRAB/018936
QGIRNDLGWYQQKPGKAP 12/38
FlgmM\(\ééﬁﬁhQSdgVPSRFSGSGSGTEFTLTISSLQPEDFATYYCLQHNSY
PLTFGGGTKVEIK (SEQ ID NO: 40) HGF 2.40.1 Heavy chain V region

Hun{h Régpdr EonbtdgRegisagion
RTVMWEEMBMW&@M@L@@@R@AWN@L@@@N&@@&@QD&KDSTY
SLSSGEY.¥WIWIRQHPGIKGITHOGLSSPVTKSFNRGEC (SEQ ID NO: 44)

EWIGNIYYSGITYYNPSLKSRVTMSVDTSKNQFSLKLSSVTAADTAVYYC
HunARDRCY ConéGmPRWYIsR GTLVTVSS (SEQ ID NO: 41) HGF 3.10.1 Light
AsTrbhaie W region Okle B362/AB).CCLVKDYFPEPVTVSWNSGAL TSGVHTFPAVLOSSGLYSLS
SVVMBEARAQETBriviTiOM PERFHEE RIMRRSPAH SIS R GERAHISERASSISVFLFPPKPKD
TLMBESN VY QARPEQARREVKFNWYVDGVEVENAKTKPREEQYNS TYRVVSVLTVLEQDWLN
GKEINMYWETASKRATAH PARFSES GRIFREF LTRSS K ISEREANONCQOMINIRBHIY PSDIAVEW
ESNG{DPE!E@BUIFIIEEWJ@SEQSIH’N@MT%MQGNH@S@BMBALEH@WTQKSLSLSPGK
(VH2EG 4B4FRUIgEs C region
MKHLWFFLLLVAAPRWVLSQVQLQQWGAGLLKPSETLSLTCAVYGGSF
HunBmN (2R GRPReaBInE W
ASTI‘@ENWS@W%E&WSW@MK&WB@WMMQSSGLYSLS
SVVGE¢BNWSEYYDWNVEERE SFIWPRESYSEQD IV ING PAHAREY 2005 UF L FFPKPKDTLMI
SRTPEVITUSYUDN O 8036 VL2TNE YMigE e {Sa iy BRI T KRPF& VL TVVHQDWLNGKEY
KCKHRE P IR BIgRT I SKTKGQPREPQVY TLPPSREEMTKNQVS LT CLVKGF Y PSDIAVEWESNG
QPERNXHINIFS VR EISSEEDT KGGE TREGVEDIRNF PEREMEAGVIRVITRKE BILSPCK
- GNSBRSTEBEDBSRBSTY
SLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID
NO: 44) Human IgGi Constant Region _
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS
GVHTFPAVLQSSGLYSLS '
SVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAP
ELLGGPSVFLFPPKPKD _
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSL
TCLVKGFYPSDIAVEW
ESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK (SEQ ID NO: 45) Human IgG2 Constant
Region
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ami elected from valine
or tSr] 37‘§) (ERP ;%g)\o% @IE ?&3@%@%@ é@i nylalanine or is not
pres idhis se!ected from phenylalanine or tyrosme or is not present; amino acid i is

serine or not present amino acid j is serine or not present; aming 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 asparagme or serine; amino acid o is selected from tyrosme 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) (SEQIDNOG:167). r s t u v w 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) (SEQIDNO: 168y y z a’ b’ <’ 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 ¢’ 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, profine,
tyrosine, or isoleucine; and amino acid b’ is threonine or asparagine



(SEQ ID NO. 69) (SEQ ID NO. 79) (SE ID NO. 89) Light chain CDR1
WEaHEensii8’sequence (CDR1a) (SE? ID NO: 166): a b ¢ d e f §H{{REHP18936
n o p q, where wherein amino acid Y¥selected from lysine, arginine, or
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s QD NO RSt Wk R ero AR asie- 5 SElE R E by

S( S . :
tryptophapn, 8’?5‘%0‘.’@526’ glutamic,aGe, QbgllyCine; amipe RiholS 16)
PRERULUERC v en: ey VRO UNPSatecte Tlt%vm'venv

serine, o1l @xuaticiacikel)aming Geid WisGeidzied from ar(fif@dNEUdITe;

2.40.amino ac|b®Gy ¥al8cted from Yisamine| BPRIEAMEPR
amino acidS&e e ISECD NG, 118):

310-EDR3 co 1%% Sedygnee €k %%%%%GHE) f

. 10
g-hwherenmammo acidy 1S Sefected froni giutamine or [eucine; amino
Heavgcitiain CB8lt ctogefror spauembedCREIE) 4TRIDNErgRANE; s Scieharein amino acid a

spkaladt by 'égmﬁimﬁiﬁﬁiﬁﬁé‘@%ﬁ%ﬁ?é B aciddis
tyros%@%%%n éﬁﬂ@ tﬁgé QW&%’:M%MQ%%EW cf'asr?@@@&@d %m isoleucine,

methlSHIRL NG APHAA; ArKaenile Sele glRd iR satingglisl) aseiraghal agiarhe
amino acid d' is selected from proline, tyrosine, threonine, phenylalanine,

HeavygaincCEEA denrsinauvranustnsHAR Reineracle NOid Hohié kAMME BeifFiu v wx
whergi i id:h i i i 3t i i ine, or gl ic acid; amino acid
iis s%gg};@ romsegclnge?gﬁ ﬁ%ﬁ%@;@@, o%ﬁg %@3%0@%% jl%ag(g'ﬁﬁbﬂq l agine, sering,
trypt gﬁgﬁl%‘?mféé%,% an iélgék@&mé JRARECONIRE @F&ﬁ{@@gﬁeﬁim@é mino acid | is
sele RBHRET fB20OH kB934 id 413Bofigulre iSEelected 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; amino acid p is selected from threonine, isoleucine, or
lysine; amino acid q is selected from asparagine or tyrosine; amino acid r is selected {rom 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 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 C

K

—
—)

Heavy chain CDR3 consensus sequence (CDR3b) (SEQIDNO:171yza b cd e f gh' i k' P m'n
o' p' q' ', wherein amino acid y is selected from glutarnic 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 ¢’ 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 j' 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; amine 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 nat present; amino acidn'is se!ec_ted from
glycine, valine, tyrosine, or aspartic acid, or is nol present; amino acid ¢’ {s sgtected from !egcme, aianin_e,
glycine, or tyrosine, or is not present; amino acid p’ is selected from methionine, phenytalanine, or tyrosing;
amino acid q' is aspartic acid, and amino acid r' is selected from valine, tyrosine, isoleucine, or proline



Heavy Chain Variable Region Amino Acid Sequences for CD o
WO EHRY Antibody CDR1 CDR2 gégas 1.24.1 DYYMS %T%B%M_OW“

YISSSGSTIYYADSVKG DEYNSGWYVLFDY (SEQ ID NO. 90) SEQ ID
FiguNGhA00) (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, 96iBEQ ErRdMioskad e Nigd {148) 2.12.1 Iyyws

YVYYSGSTN;Q\J) _SEKS4 YDEWSEXERY (SER HENO. 97(SEQ ID

NO. 107) SEQ[%jé . 1.rgb .14‘?1 % _%GITYYNPSLKS

DPLYGDYGF é« EQ 18y . é SEQ ID NO. 108)

3.10.1 TyYw2dRilisc 2y Nb s 13& 65y D YDY SEQ ID NO.

99(SEQ ID NQ. 209 (SEQEND. 8 PH HeavycgeipEDR1 consensus

sequence (CD‘B%‘@H(SEPE{E—NQ: }368 :36340 (él%tg \%t:erein amino acid
a is serine or |S. 0ot bresent_amino,é iS s€le om aspartic acid or
glycine, oris n Tyg@genst,f‘%'n{gj 0133 it Ie%’t?f’%é; 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 amino acid g is selected

- from histidine, asparagine, or serine Heavy chain CDR2 consensus
sequence (CDR2b) (SEQ ID NO: 170):hijklmnopqrs.tuvwx,
wherein amino acid h is selected from tryptophan, tyrosine, valine,
asparagine, or glutamic acid; amino acid



I is selected from isoleucine, phenylalanine, or valise; amino acid j is
WOAMEAH "M asparagine, serine, tryptophan, or tyrosine; amihbTAERF 04018936

selected from proline, serine, tyrosir11e,3%r histidine; amino acid | is

Figwestelbd 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; 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; amino acid t is
selected from glutamine, aspartic acid, or proline; amino acid u is
selected from Il e or serine; e'(;ﬁ) r((;fji[mivs_elected from
phenylalanine, Valine, or leucine; arhind acl is selected from glutamine
or lysine, and@mifo4cid x is selecteddrorh@ycine or serine Heavy chain
CDR3 consensus sequence (CDR3b) (SEQ ID NO: 171):yza'b'c'd e'f
g'hajk I%RQ& qr, whaﬂw ahjf?ao y is selected from glutamic
acid, asparti jd, seqine, or glycjne, oy is present; amino acid z is
selected froﬁjﬁéﬂﬁglutamié id; pari cid, histidine, proline, or
glycine, or 4 tRregent; ami cid gy is s7ected from glutamic acid,
tyrosine, 02332,. is not pgé‘nﬁl'?rﬁino 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 e' 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 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)
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GGGCTCCAACATGACCATCGGGGCTGTGAACAGCAAAGGTGAATTC
WORRBEBUATCCTACAC -------- R — T R— R PLTIUS2004/018936
CCCGAGGTTGTACTGGTAGCCCE@%\CACTTGTCGTTTCCACTTAAGT
Figu®d 9AGTGGATGTG GSNMTIGAVNSKGEFTGTYT
CACAGCCGTAACAGCCACATCAAATGAGATCAAAGAGTCACCACTGC
ATGGGACACAAAA ----—---- T T — mmmmmmnnn mmmmmmnnn +
GTGTCGGCATTGTCGGTGTAGTTTACTCTAGTTTCTCAGTGGTGACG
TACCCTGTGTTTTTAVTATSNEIKESPLHGTQN
CACCATCAACAAGAGGACCCAGCCCACCTTTGGCTTCACTGTCAATT
GGAAGTTTTCAGA --------- Fommm oo Fommmmee- +ommmmee- e +
GTGGTAGTTGTTCTCCTGGGTCGGGTGGAAACCGAAGTGACAGTTAA
CCTTCAAAAGTCTTINKR GETVNWKFSE
GTCCACCACTGT (22330) CCAGTGE /
AAGGAGGTCCTC!)q/gA-gr ----- ?ﬁﬁ --------- R

gyA\CGGG '



-------- L PR USSR SNSRI '

WEBEIEEECGGCGAGCTCCGGCCGTTCCGGCCTAGG TCTHTRESEA0H018936
CTATGTAACTACTC(SEQ ID NO: JLAAARGRQGRIQTO*
BeEeroiBo: 59) WO 2005/017107 PCT/US2004/018936 23/38 Figure

104 Binding Resylts. h-HGE/m:- imetic. Gonst 1.2.4.4
e R Aot s e O man L K s e s
Y @S BT C K LTS K B KSR A0 (o I BTE TGRS PEC A GCORERK 3

x4 o go Chipneta #2 [Q;s1g K spa K2 ma K3 mx K4 yes yes; Chimera #3
t", KIK2 K3 K4'r... noyes Lf hHGF K mHGF WO 2005/017107 -
PCT/US2004/018936 24/38 Figure |OB (r) Hum GE Mouse HGFE
IO SRS Ao o RS DAL Jos i DI i s CRLOBITS
noCmﬂdb@EQE¢ESGGAGAGACGGTCTTTCACGAGCGACTGRCCCTTTACCTGGTTGCTAGA

v A P @ L 8 A R K € 858 L T G X W TDND L

EccoRI
GGGCTCCAACATGACCATCCGGGUCTGTCGALACAGCAAAGATGAATTCACAGGCACCTACAL
COCGAGGTTGTACTECTAGCCCCGACACTTGTCGTT TCCACTTARGTETCCETCGATETG

G § NM T I GAVNSZE KT GETFTGTTY T

CACAGCCGTARCAGCCACATCAPATGAGATCARAGAGTCACCACTGCATGGGACACARAA
GTGICGGCATTGTCGGTGTAGTTTACTCTAGTTTCTCAGTGGTGACGTACCCTGTGTTTT -
T AV TATSNETLZ KTESZPILHGTOQN
CACCATCARCAAGAGGACCCAGCCCACCTTTGGCTTCACTGTCART TGGARGTTTTCAGA
--------- B S T L e e P LR LT

GTGGTAGTTGTTCTCCTGGGTCGGGTGGAAACCGAAGTGACAGTTAACCTTCAAAAGTCT

T I N K R T Q P T F 6 F T V N W K F &8 E

GTCCACCACTGTCTTCACGGGCCAGTGCTTCATAGACAGGAACGGGAAGGAGGTCCTGAA
CAGGTGCTGACAGAAGTGCCCGETCACGAAGTATCTGTCCTTGCCCTTCCTCCAGGACTT

s T TV F T G Q CF I D RNUGIEKEV 'L K.

GACCATGTGGCTGCTGCCGTCAAGTGTTARTGACATTGGTGATGACTGGAARGCTACCAG -
CTGGTACACCGACGACGCCAGTTCACAATTACTGTAACCACTACTGACCTTTCGATGGTC
T M W L.L R S 8§ V NDTIGDTDTWZEKAT.R
- HindIII-
Nhel
Pvull
GGTCGECATCARCATCTTCACTCGCCIGCGCACACAGAAGGAGCAGCTGCTAGCARGCTT
————————— B L it e R e s &

CCAGCCGTAGTTGTAGAAGTGAGCGGACGCGTGTG?CTTCCTCGTCGACGATCGTTCGAA

vV 6T N I F TRULURTQQZKEOQULUL A S5 L

NheI Notl Xhol BamHI
GOTAGCGECCECTCGAGGCCGGCARGGCCEEATCCAGACATGATAAGATACAT TGATGAG(SEQ ID NO: 57)
————————— D R e e e e L
CEATCGCCGGEGAGCTCCEGCCGTTCCGGCCTAGGTCTGTACTATTCTATGTAACTACTC (SEQ ID NO: 58)

L A A A R 8 R Q G R I @ 7m =« % (SEQ ID NO: 5%2)



3507 585586 731 noyes 4yesyes 5yesyes 6yesyes 7E?:?,~~"p
WO(DHBONIOG n, [1r 227 727 t~f7 ~~ yes yes 9 44| “~~i+lr fZ ~RCHE/20pE 018936

no_Figure I0C Binding Results Héf¥n HGF Mouse HGF 2.12.1 2.4.4
Flg“';%g GFG555E no yes 521 hHGFC561R C 1 ~~ no no 592

hHGFD592N s yes yes 601 hHGFN601S [ st~ s ~~ ~-yes yes 647 -

hHGFR6470 (r)(r)P (r)~ s yes yes NK Insertion hu ~ no no Deletion mu L

@V no no NK 540-541 WO 2005/017107 PCT/USZOO4/018936 25/38

Figure 10D 451 500 human HGF (450)

PWCYTGNPLIPWDYCPISRCEGDTTPTIVNLDHPVISCAKTKQLRVVNGI

Binding Results

h-HGF/m-HGF Chimeric Constructs 2121 2.4.4

roman e 0 IR R ) jes  yes

Human @mi K2 ]J KBJJ K4 IW yes yes

d5 HGF

gggne @m Kl mK2 K3 mKd ' no no
Chimera #1 Goms X1 |m{ K2 |l K3 | K4 | 'm0 no
Chimera #2 @]m K1 = K2 = K3 = o QSRR A S yes yes
Chimera #3 Gy K1 Tl K2 [l X3 ja K4 | mesmmmmnme no  yes

nHGF K === mHGF



mouse HGF (451)
WqmwttwIf‘tstk’fP|_|PWDYCPlSRCEGDTTPTlVN|_DHPVlSCAKT|%’c§E"I%‘?fi%%"(’;‘l1‘8936
Consensus (451)
FiguRMOBTGNPLIPWDYCPISRCEGDTTPTIVNLDHPVISCAKTKQLRVVNGI

501 550 humap HGFE (3003 sy Mouse HGE Binding Results
PTRTNIGWMVSLRYRNKHICGGSLIKESWVLTARQCFPSR--DI?N@‘VEAZ 44
HumaV\V MOUSE X/ C

SLIKESWVLTARQCFPARNKDVLKDY
no no

;Mum._ .s'dau'qﬂ;ro'r“

MurirAW Coraye >

Tl m%‘JW es
LGIHDVHERGEEKR QILNISQLVYGPEGSDLVLLKLARPAILDNEVSTI

Consen kel Infntly il o ' no yes
KQILN PO R REART human HGF
(598) g .- e yes
PEKT VV Qﬂlﬁll!liﬁei LRVAHLYIMGNEKCSQHHR mouse
HGF (& 2 yes  yes
NEKGSQHHes

no

QUKMRMVI GV GRes

3 mLGVRIPGR™
GC Consensus (651)
GKVTLNESEICAGAEKIGSGPCEGDYGGPLICEQHKMRMVLGVIVPGRG

Figuee 28731 human HGF (698) AIPNRPGIFVRVAYYAKWIHKIILTYKVPQS

(SEQ ID NO. 120 mouse HGF (701 MouseH 2"11;“:9 HEES:“:
AIPNRPGIFVRVAYYAKWIHKVILTYKL--- SEQ ID NO. 121) Conserisus

701 AI 2
hHGhG

without
hHGFC561R

K] EQ ID NO. 122) WO
b 26/38 Figure 11A Mm Peptlde proflle

%W.&—-a—-—— o w

hHGFDS92N @-_-ﬂ--ﬂ——-&———-

601

hHGFNG01S [V el e yes  yes

647

hHGFR&6470Q @M yes yes

yes yes

NK

insertion hu eI e f s 110 no
Deiletion mu @]W no no

NK
540-541



i6' yam m ) Peptide profile with antibody Va Orossroamammw ro
WO, ReFEFYH time (min) Figure 11B Unbound fraction Ea N RCHUG804018936 .

ammaa,ww.CnTp'n Bound ffatfon T48 nmOmA mA awron
Figawe #0D ro .. Retention time (min) WO 2005/017107

PCT/US2004/018936 27/38 Figure 11C T38.6=VVNGIPT

R---smnmeeeeee- H G Rdqcatc. mass=7152) obs. mass=7165 (SEQ ID NO.161jc0
hufard BAFR T450)--PReMIGIRL(GAIDY MaseC B8NP EHENhEBE L g (S EUMREL
noWN@. HEP) 1882 \PRETICHFIG RUDYCPISRCEGDT PRSP RYDS KQLRVVNGI

Coperivted éﬁ&@ct&%&éﬁﬁ&éé%ﬁ?Bé%\PkC’FE%.Té“:PTIVNLDHPVISC”%K KQLRVVNGI
VVNGIPTRTNIGWNMVS I EPS |
o RSSO RN TAR AR Rk

GGSLIKESWVLTARQCFPARNKDLKDYEAW
Congensus {501} PT T IGWMVSLKYRNKHICGGSLIKESWVLTARQCFPAR DLKDYEAW
' 551 600
human HGF (548) LGIHDVHGRGDEKCKQVLNVSQLVYGPEGSDLVLMKLARPAVLDDFVSTI
mouse HGF (551) LGIHDVHERGEEKRKQILNISQLVYGPEGSDLVLLKLARPAILDNFVSTI
Consensus (551) LGIHDVH RGDEK KQILNISQLVYGPEGSDLVLLKLARPAILD FVSTI
601 650
human HGF (598) DLENYGCTIPEKTSCSVYGWGYTCLINYDGLLRVAHLYIMGNEKCSQHHR
mouse HGF (601) DLESYGCTIPEKTTCSIYGWGYTGLINADGLLRVAHLYIMGNEKCSQHHQ
Consensus (601) DLP YGCTIPEKTSCSIYGWGYTGLIN DGLLRVAHLYIMGNEKCSQHH
651 S 700
human HGF = (648) GKVTLNESEICAGAEKIGSGPCEGDYGGPLVCEQHKMRMVLGVIVPGRGC
mouse HGF (651) GEVTLNESELCAGAEKIGSGPCEGDYGGPLICEQHKMRMVLGVIVPGRGC
Consensus {651} GKVTLNESEICAGAEKIGSGPCEGDYGGPLICEQHKMRMVLGVIVPGRGC
701 ' 731 -
human HGF (698) AIPNRPGIFVRVAYYAKWIHKIILTYKVPQS (SEQ ID NO. 120)
mouse HGF (701) AIPNRPGIFVRVAYYAKWIHKVILTYKL--- (SEQ ID NO. 121)
Consensus (701) AIPNRPGIFVRVAYYAKWIHKIILTYKL  (SEQ ID NO. 122)



GIPTRTNIGWMVSLRYRNKHICGGSLIKESWVLTARQCFPSRDLKDYEA
WONMGHHEDNHGR (SEQ ID NO. 165) WO 2005/017107 PCT/US2004/018936
PCT/US2004/01.8936 28/38 Figuréd® d5 HGF ~B 87 |s AE P O 100

- Fighé 14A103 104 AFITC2.12.1 d5 HGFB X/H,, K,Lt 0100 101 102

103 104 FRC2.12.1 wt HGF 6 100 101 102 103 101 102 .1,Y~ 103 FRC

1FITC212.1BFB,L 1012,03 123 MC 2.12.1 10 FnC2 12.1 10
.9%3 I%,%ﬁqg HIMELRAPBHNILO7 PCT(11S2004/018936 29/38
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g | 100 101 102 63 104 FRC2.4.4 C d5 HGF g 1 B i 100 101 FRC4A 103
WOQMMHBF A'B_$1A>JBRK O 101 FRC=.4.4102 103 REE(PH2004/618936
2A,402 ,03 100 101 102,03 ,01 ,(¥'M3 FRC=AA F=2.4.4 101 10= 103
Figuft34.¢ WO 2005/017107 PCT/US2004/018936 30/38 Figure 13 IC50 IP
IC50 1P ID (nM) ID (nM) 3.10.1 0.9 3.10.1 0.37 2.40.1 1.0 2.12.1 0.52

rou BIVVAPGh P12 242 84 48119374941 2 1nd-24r0 (£ 10 MO, 161

9.1.3.21.24.19.360 1.74.13.71.60.245 24451
GIP TR Temmeeeee H G R {calc. Mass= 6840) obs mass= ~6878 (SEQ ID NO. 162)

T33=VNTLD Q- ? (SEQ ID NO. 163)

Predicted protected peptides from peak T38.6:

VUNGIPTRTNIGWMVSLRYRNKHICGGSLIKESWVLTARQCFPSRDLKDYEAWLG IHDVHGR
(SEQ ID NO. 164) : w

GIPTRTNICWMVSLRYRNKHICGGSLIKESWVLTARQCFPSRDLKDYEAWLGIHDVHGR
(SEQ ID NO. 165)
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1.24.1 0.64 1.60.1 1.06 12911181741217 2441241741125
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0O 400 *=p<

=p<0.0001 D 200 * All groups 0 15 16 17 18 19 20 2
WS D738 29 30 31 32 33 34 35 3p,

Pose tttttDays Post

#gglgélgﬂlhlﬁ 18936

umor

Implantation WO 2005/017107 PCT/US2004/018936 35/38 Figure 16C

2000 T PBS (0/10) 1800 -9 IgG2 (0/10) 1600 3.10.1 (3/10) 1400 -2r

. Figurd4B1 (0/10) 1200 4 1.60.2 (1/10) 1000 1.24.1 (1/10) 800 600 E-~ 400
200 0 024681012 14 16 18 20 22 24 26 28 30 32 34 36 38 40*

ID
3.10.1
2.40.1
1.75.1
2.12.1
1.24.1

1.29.1

1.74.1
1.60.2
2.4.4

I1C50 IP

(nM)
0.9
1.0
1.0
2.1
2.6
3.2
3.7
4.5
5.1

ID

3.10.1
2.12.1
1.75.1
1.29.1
1.74.1
1.61.3
1.24.1

IC50 IP
(nM)
0.37
0.52
0.72
1.93
2.31
2.59
9.36



DoselllIllllitt *p<0.0001 Days Post Tumordmplantati
WOGHEI1 7167 PCT/US2004/018936, 36/38 Figure 16D 2000 ?&\éggzﬁﬂé‘@ 18936

(2/9) 1600 -s - Isotype Control (0/10) 1400 - 8- 1.29.1 (6/10) t 2.12.1
Figuxe/1d) 1200 1.75.1 (2/10) 1000 -e- 2.4.4 (2/10) 800 1.74.1 (3/10) 600
400 200 0 0246810121416 1820222426 28 30 32 34 36 38 40
- Doset tttttttttt Days Post Tumor Implantation * p< 0.0001 WO
2005/017107 PCT/US2004/018936 37/38 Figure 16E 3000 -f- IgG2
(W eRPORKL1HI0.1 (0/10) -.- 1.24.1periment #2

1C50 IP -~ IC50 IP

ID (M) D M)
1.75.1 0.34 161.3 0.28

2121  0.49 1241  0.40

2401  0.51 1.75.1  0.59

3104  0.64 1.29.1 0.88

1241  0.64 1?3‘-1 o
1291  1.18 S

244 1.4

1.74.1 1.25



y 2000 -s-- 1.75.1 (0/10) -a- 3.10.1 (0/10) 1500 -t 2.12.1 (0/1%2; 2.4.4
W?dﬁl‘@jo!ﬂ}@b 500017 181920 1 22, ﬁ% 14 25 26 27 18 29 30 T’Hﬁ%‘é"f{‘””“
*p=<0.001 Days Post Tumor Implan ion WO 2005/017107
FiguRCTAIS2004/018936 38/38 Figure 16F 2500 --a- IgG2 (0/10) A 1.74.1
(9/10) 2000 -e- 1.29.1 (1/10) 9 2.12.1 (4/10) C5 1500 -~- 2.40.1 (015) 6
1.60.2 (1/10) 1000 -e- 3.10.1 (3/10) 5000 12 14 16 18 20 22 24 26 28 30
323436 Dosettttttt*p_  <0.0001 Days Post Tumor Implantation

*Exp&ffhent #1 Experiment #2
1D IC50 IP 1D 1CS0 1P
(nM) (nM)
1.24.1 15 244 8
1.60.1 15 1.61.3 17
1.29.1 23 1.29.1 21
244 33 2.12.1 34
2.12.1 57 - 240.1 59
3.10.1 137 3.10.1 133
1.60.1 215
1.74.1 >666

1751  >666
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