WD 2005/ 017107 PCT/ US2004/ 018936 SPECI FI C Bl NDI NG

AGENTS TO HEPATOCYTE GROWH FACTOR [001] This
wa@p@siocabi on cl ains the benefit of U S. Provi sPOnak2004/018936

Application No. 60/488,681, filed July 18, 2003, which

is incorporated herein by reference for any purpose.

FI ELD OF THE | NVENTI ON [ 002] The present invention

relates to specific binding agents that bind to

hepaspgdieIc BINDING ZGENTEHG HEEATOCYTE GROWTH FACTOR

of producing said conp03|t| ons, and nethods for the

treat gﬁﬁéﬂ‘)f var ng,ngiIC?R ?faﬁ-n . Qeﬁe‘\flt%ﬂ{@ Brdvisisal

of ca i nclu id tunors
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Factor (HGF) has been identified as a potent mtogen
f 41y neégranes Jareny pYPosdas al so i dentified as a
secretory protein of fibroblasts and snooth nuscle

t ' \WR of epithelial cells. HGF is
ar@fé'-Pg@Ef'ﬁ%mEMW’h‘e literature as Scatter Factor
(SF). [004] HGF is a multifunctional heterodineric

pol ypegboze pr oohh@qﬁe@érﬂdmmm@ntrbbatéwtorwe@mfuﬁ@hg agents
cells, which acts as a ligand for the recept or
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L frpaugho sl °°£PF?%§/"°SSP S ol B BB A ANELS
but not limted to rollfe ation (mtosi atterin
(rﬁﬁ%@fﬂﬁfﬁx)suc'%taﬁﬁﬁﬂa't"ltMHe%P calger, 'ﬁﬁkvsmgngzlt mtflw?if Solid
matrix (invasion), and branching norphogenesis. In WO
20086Y008 200 hepaTplDgio0alignesg®s areialss desesibret - HGF
signaling pathway (Met-HGF) plays a role in, e.g.

neural induction, liver regeneration, wound heal i ng,
angi ogenesi s, growh, invasion,

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 motility 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 through the Met receptor tyrosine kinase-HGF (Met-HGF)
pathway has been shown to lead to an array of cellular responses, including,
but not limited to proliferation (mitosis), scattering (motility), stimulation of cell

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



nmor phol ogi ¢ differentiation, and nornmal enbryol ogi cal
devel opnent. In addition to these functions, the
woRr0sHEBAHOIpai r may al so play a role in human cROTAISS004/018936

Aberrant Met-HGF signaling has been shown to be
involved in tunorigenesis, particularly in the
devel opnent of the invasive and netastatic
phenot ypes. Certai n pat hogens, such as nal aria, have
al so been found to exploit aberrant Met-HG
si gnalvivegthe34e-HGIF sighaling bathvay (WNatHOW lay2@@de in, e.g., neural
9(11):1363-9 (Cct. 12, 2003), the contents of which
ar e hendstion, fivayregenatatidn, imynd aéaling nangiohenesis) grawdts, raseion,
[ 005] Further, some groups have reported that HG- may
pl ay anorphdlegic differegtiaiige sl rermasl embnyological development. In
angi ogenesi s- nedi at ed di sease, such as proliferative
di abetadditipetd thegefuhstionsrtharbletiH@F pdie gy atsatplayra roseie human
e.g., Gant, DS et al., Proc. Nat. Acad. Sci.
U. S. A.caperrs) Augaint Met-(166 3Rjnalirguss beemshawn to ke involved in
Cell Biol., 119(3):629-641 (1992); Mntesano et al.,
Cel |, temormpnegoParticuagdy . thedensiopatentdf the iBrasivg. and metastatic
Opht hal ol 84(7):732-5 (2000) also pl afy
role |mewmﬁoﬁﬁa@rpaﬂmgm%mwwwéa malsorlaﬁm surshie
ari se when nornal ul atory mechani sns fail
mai nt aﬁxa'%ab%rrad\%@t-ﬁ \ﬁ&‘ﬁ“@r oteef@gig 8al-, '&?W’ed 2003
apopt05|s such | s accunul ate in exces
nunberd$!1 H@ﬁB 8&9“ é? #@@%) E‘GtCHntﬁFféPf w@F'a@fede%mdncorporated
apopt osi s, g?ndl ng on the biological context. [006]
Becaud¥ 'eiefenre 19r g0HPWEESS n many physi ol ogi cal
processes, in certain instances, it may be useful to
have nol ecf@bg&s t hatFusther, somglgfcmubehéa\teﬂeméd\xhaty—lGH:my play a
exanple, in certain instances, such nol ecules nmay be
usef ulrolé or argicemhesigarmd nanpieggnesis-nikdidtet diseaseypeb aof
cancer. 2 WD 2005/017107 PCT/ US2004/ 018936 SUMVMARY COF
THE | Nuatiferatos diabetd retinopathvt ai macidsddgeneration. She, e.g., Grant,
i nvention provides an

D.S. et al., Proc. Nat. Acad. Sci. U.S.A. 90(5) 1937-41 (1993); Bussolino et

al., J. Cell Biol., 119(3):629-641 (1992); Montesano et al., Cell, 67:901-908
(1991); Canon et al., Br. J. Ophthalmol. 84(7):732-5 (2000). HGF may also
play a role in apoptosis or programmed cell death. Tumors can arise when
normal regulatory mechanisms fail to maintain a balance between proliferation
and apoptosis, such that cells accumulate in excess numbers. HGF can

effect both proliferation and apoptosis, depending 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.



i sol ated pol ypepti de conprising at |east one

conpl enentarity determning region (CDR) sel ected
woe@sioCDRL a, CDR2a, and CDR3a wherei n CDRla cP@DPUSE®O$018936

the amno acid sequence abcdef ghi j k I mno

p q, wherein amno acid a is selected fromlysine,

arginine, or glutamne; amno acid b is selected from

serine or alanine; amno acid c is serine, amno acid

dis glutamne; amno acid e is selected from seri ne,

gl ycine, or aspartic acid; amno acid f is selected

fromvaline or isoleucine or is not present; am no

acPdMMARBY S2FF HEINVENTONuUci ne or phenyl al anine or is

not present; amno acid h is selected from

phenyl i ne or tyrqgsine or .is not resent; am no

berai D8Leri ne 1FoREn SpBadments o, BERTN proies an

serine or not present; amno acid k is selected from

adpalatast p@ymmw@mnﬁmsm ahlgastnaseemplemgntaidty sigtermining

is selected from asparagi ne, isoleucine, or valine;

amegiony€RR nselected éloat COR fa, GDRYs,i arel CBRJFani ne,

asparagi ne, or aspartic acid; amno acid nis

selected frp aragi ne or serine; amno acid o is .

sel ect &3‘9’?5&@1}88& risegdie afmigo QEH%QS,GQUPVB% dghad ebghiik

asparagi ne; amno acid p is leucine; and amno acid q

i d &l @peWhereimaminniacts a if salecied fiom sy agginise, or

wherei n CDR2a conprises the am no acid sequence r s t

u glutamine; avhigioeaaid biis seleaieiddrom iserine loe atagihd; rapmino acid c is

tryptophan, al anine, valine, glutamc acid, or

gl 3&Fineeamait BSIdaCis GlRaminetlapiihd dcicbdidsel1asted fion Serine,

serine, amino acid uis selected fromthreonine,

cen] ] Lo acid . : . ect. _

e BN A e R BB e TE Egycine o

l euci pe; am.no .acid wis selected fromglutam ¢ acid, .

o i piesB Al i "t i fading or is no

fromserine, asparagine, or threonine; wherein CDR3a

c RIBPPHeAMINRAGIHIIS Salacted bamahenyialanige optyresing-or s not

f " h', wherein amno acid y is selected from

gl resgnthamino aeiddisggrinendrmot geeskent; amino acid j is serine or not
present; amino acid k is selected from asparagine, threonine, or not present;
amino acid | is selected from asparagine, isoleucine, or valine; amino acid m
is selected from lysine, arginine, asparagine, or aspartic acid; amino acid n is
selected from asparagine or serine; amino acid o is selected from tyrosine,
aspartic acid, tryptophan, or asparagine; amino acid p is leucine; and amino
acid q is selected from alanine, glycine, or asparagine;

wherein CDR2a comprises the amino acid sequence rstuv 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



is selected from glutam ne, asparagi ne, or arginine;

amno acid a' is selected fromtyrosine, histidine,
wa@bke@siomap7 or serine; amino acid b' is sel ect edP€T/O82004/018936

phenyl al ani ne, tyrosine, aspartic acid, asparagine, or

I sol eucine; amno acid ¢c' is selected fromserine,

gl yci ne, or asparagine; amno acid d is selected from

proline, tyrosine, threonine, phenylal anine, aspartic

aCér‘é;tmrH@HF|é"u‘%lneo%mﬁr'id%lemﬂ?§qs I@éfba‘?ro"f‘ﬁgﬁltﬁhicge?cé%eg*tamine, or

pro i ne; amno acid IS pro I ne or not

L T WERTLE T P T A

t hreoni ne or aragi ne, and wherein the pol ypeptide,
in asso¥herein %W%p%ﬂsﬂﬁéd&m'ﬂ@@ﬂﬁ gamuienceyg a' b’ c' d’ e’ f
capabl e of binding hepatocyte growmh factor (HGF).

[ 0gi8Y, Wherein amine asityds selected frore glutaming onlepcime; dméno acid z
an isolated polypeptide conprising at |east one

c ospletvted from gluthetine naspanggine gt Agin{ddDRmifelaekt £ds selected
from CDRlb, CDRZb, and CDR3b wherein CDR1 b conprises

t W?orﬁrfyrrc‘)@,m%c hibtiaRiey 8RFMe2 oP sErifk:GarhinG acid'BSs %gféc?éa 76m

acid a is serine of Is not present am no aci
r ac e i s _not
pre'ﬁegﬁffaf’a@“mgh R bR A Hoo @Yq?%%dra%%ve'?% g acid ©
|n'¥ e qu](srl ne, . val Ly t hr eoni ne, i sol gum ne;
glestediirgm Serine, plyireor asRaTBOE; AMINg acig 4 Iscaaleted from
fromtyrosine or glycine;, amno acid f is selected
f rIRIING dV@sinenhrenpingi phemealaninet aspartip Baid; leasineant no
acid gis selected fromhistidine, asparagine, or
sdniptephah; \&iA0 @6/d0d 74 poliIRETAIBROAA §'1i8 pBRinevdrds abhpresent;
CDR2b conprises the am no acid sequence hi j kI mn

O gmithoracid §' id typrophanMiRichid) prdTineOtyR6difle NoriioleaEiIREL A
from tryptophan, tyrosine, val i ne, aspar agi ne, or

| cted from
4B @Rl iR Gdsbatadife SO

I sol eucl ne, pheny amno acid | is
sel ect %élfe%r?hgsp%%;pae%tlae, msaesrsloglgt:on with an antibody heavy chain, is

capable of binding hepatocyte growth factor (HGF).
[008] In certain embodiments, the invention provides an
isolated polypeptide comprising at least one complementarity determining

region (CDR) selected from CDR1b, CDR2b, and CDR3b

wherein CDR1b comprises the amino acid sequence abcdef 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 serine;



tryptophan, or tyrosine; amno acid k is selected from
proline, serine, tyrosine, or histidine; amno acid |

wo 300s@ilHaet ed from asparagi ne, serine, or asparpPCTUSIOE)18936
amino acid mis selected fromserine or glycine; amno
acid nis selected from glycine or serine, or is not
present; amno acid o is selected fron1g|ycine
t hr eoni ne, aspartic acid, serine, isoleucine,

RGOSR S LGP op o
ié’ﬁg.vﬂ%”ewﬁﬁseﬁ P Sciadie 'egif?%fre  riGh L Soprnyaiine.
aI ani ne or asparagine; amno acidt is selected from

gl RRPATRGIBE, %(sﬂiﬁﬁam'% aglgl aming aﬁ'ﬂdl'ﬁ g;@ectgﬁ]fmgn solepaing, s

selected fromlysine or serine; amno acid v is

s ghtertyédariinenorplading] @ anoi awead | isaééler&ed ol asmaragine, serine,

amino acid wis selected fromglutam ne or |ysine, and
antryo@eart of tyrésing chmiiceacid ka8 selexRid¥orpréiitid, Beiine, tyrosine,

wherein CDR3b conprises the am no aci d sequence y z a'

EPiting o i it byl o s

d,
Sl A s RSPl P e rﬁé“%a{"ﬁdaﬁﬁ% 3%8?@0' from
as artic acid, histidine, proline, yci ne,

|Y‘E1F‘%§éﬁ?””%rﬁﬁ%”%‘cﬁ"@sﬁm ?@'&%?6‘6&%’& ﬁﬂ‘%ﬁ‘?@ff Qﬂhgl'V%'“e
aC| d, tyrosine, or leucine, or is not present; amno
adhteaning, aaspaftiscacidl seriom iseleticine, or aspriagigienamino acid p is
gl ycine, histidine, tyrosine, or tryptophan, or is not
predecsted frem thoeorsing dsoleucineset lgsinedafmirnacid gj isiseected from
serine, glutamc acid, tyrosine, glycine, or 5 WO

2005004 o1A8 br R@élh@%’(ﬁﬁ'f&éﬁ@?% seﬂ@&@d |f|®n@fyr6§ne QF histidine;

not present; am no acid is glycine or ‘i s not
pr&ﬁfﬁ%tamd g Q&e@t%%jcho?n a\@ﬁ&h?ﬁ%ﬁ élhgn%u?\ fPL AR P s Qb cted
rosine, or 1$s 1S

a artic acid or IS no ;amno. acid g i .
fo" (difiafinsy 3oah o e Aetng Aol ctested rm tvsine
amno acid h' is serine or is not present; am no
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’ c’ d’ e’ f

’ b ¥

gh v’k I'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, 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



acidi' is selected fromglycine or tyrosine, or is

not present; amno acid j' is selected fromtyrosine,
wghotsaniio7 aci d, or aspartic acid, or is not prEBEEMS2004/018936

amno acid k' is selected fromtyrosine,

phenyl al ani ne, or aspartic acid, or is not present;

amino acid |I' is selected fromtyrosine, aspartic

acid, histidine, or tryptophan, or is not present;

afﬁl’i@ﬂy@‘rarﬁnéﬂ orli§ nePhrREEAE ahliReab P4 §Kcin@l orGs A6t present;
aspartic acid, proline, or serine, or is not present;

a'Hanﬂoaa%'idje Ns sbfec ?{d ﬁ&%qw(ﬁnt%rpdﬂ Hi ilzfdsr}‘?e of h&epresent amino

yr05|ne or as artic acid, esent;

m | euci ne ni,ne ,
oAy iR ACRST s nOFFTESENE Mg G e selfetéRdfom serine
sel ected from net hi oni ne, phenyl gj ani ne, or tyrosine;

arfA" AE9iREEd OF s nCPtsPragfb'Hr@m@Oa%Q'@h ISrR@rigRi afds Aef resent; amino
selected fromvaline, tyrosine, isoleucine, or
pragid hés; selectedtfone glyciﬂeeormanqaimpb'r aenoti preserﬂparin&td acid j’ is
with an antibody |ight chain, is capable of binding
HdeledtéPfbm tyreend, @IMamﬁ)QQUW@ﬂé@arwankjnbﬂerstndﬂpresent amino
prOV|des an i sol at ed speC|f|c bi'ndi ng agent, wher ei n

iPRSES 'sgle‘“cté?:l faSHnne ro%gw%nbpé&ét fahffsS or ag?éme akld, %ﬁ' is not

po ypepti de conprls ng at one’'conpl enent ar i

a ?53%%&3%“91&5%9”5 é%%%ﬁeoan%tf%‘é@? ?ﬁ%%?i%‘ﬁ@ E@ﬁﬁme or

seque wher ei n
aﬁWHEPPj@”d Opi§ %Otﬁﬁ%%’ite@mf "F' Vé |'$1§e'eﬁ¥e§’| ffﬁrﬂ dyrogine, glycine,
glutanm ne; amno acid b is selected fromseri ne or
alaspRAls; ack prelingsiad serine, @ IMDORPEBLOL AIOMO acid N’ is selected
PCT/ US2004/ 018936 serine, amno acid d is glutam ne;
arfiamo gheing, @alirse, 3plositiecdr Aspantis acidner is nptycesent; amino acid o’
aspartic acid; amno acid f is selected fromvaline or

| s©kelaeicdréh Ieu&né‘%arﬂﬁ@sﬁ%me%ﬁt?ﬂ)sﬁ@ &r s hét present amino
sel ected from |l eucine or enyl al ani ne or is not

%‘?t??’tls SRR ﬁ&t‘n%?tfﬂ&mﬁ&'p%‘rﬁ%lérﬁﬁé’,‘ RGO aMiRS acid o

oSi ne or
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.

[009] In certain embodiments, the invention provides 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
ghljkImnop g, wherein amino acid a is selected from lysine, arginine, or

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



present; amno acid i is serine or not present; am no

acidj is serine or not present; amno acid k is
waebdsmiAad7 f r om aspar agi ne, threoni ne, or not pPEBEN2004/018936

amino acid | is selected from asparagi ne, isoleucine,

or valine; amno acid m is selected fromlysine,

argi nine, asparagine, or aspartic acid; amno acid n

is selected fromasparagine or serine; amno acid o

| sesipbeainftb 460N it YIRamiR; anfifdatid € isosdigoted fopt Seria),
or asparagine; amno acid p is |eucine; and am no

ggp gtife | o a%%mﬂﬁ:téarﬁd fa[&%g?adc?d“f |§eseléﬂté(&t1r6ﬁ1 véline or isoleucine or

aradlne a conprises the am no

sdf g8l EWSPPEW?'P%P%Y&W\“%%&fr,qgw SRl s ntyjtagarﬂu%e or s not

acid, or ycine; amno acid s is alanine, amno acid
t Rresenli ﬁrr‘i‘é‘o actfl gs selegtad fram pharylalaning P hiresipe Ox iSnfeot

serl ne, or aspartic acid; amno acid v is selected

f rvesentr gininanacidii id m:h:ierm;ndmre&em;cﬂminn aad pislsecinedr not

fromglutam c acid, glutam ne, or alanine; and am no

aqirdsentt amire) 61 &ds telkEteREdrieaspasdyifié,ahsdnird;, or not present;
t hreoni ne; wherein CDRBa conpri ses the am no acid

ag&gﬁe%df | & sdledie OId 1Fj'om é) ﬁe, |Qolel]0|f1e}"9|?v£in€ afit¥Pacid m

y I's selecte rom mne or |eucine; am no
. [
%gﬁéﬁged cﬁ%ﬁ@s@ %5%5”69 ggbgg oﬁ%?ﬁéﬁ@ta&fd |no acidnis
el%c?' n? al ani ne, or serine;
¢ from %?H%ﬂ%'ﬁ?loélsﬁﬁf‘% eamWr%féﬁ? RdS S%'?B‘&ﬂtff%“ dypgine,

aspar agine, or isoleucine; amno acid c' is selected
f raspRsEr 2¢id, tryfitghiate Or spAGGNeAGIMIRG agidi mis laesiaedand gmino
sel ected fromproline, tyrosine, threonine,

prexiyy had aelented fep aldnine, ayaine, Or\&Opa i€ 17107
PCT/ US2004/ 018936 | euci ne, or tryptophan; am no acid

e’ is prolingierdifl CORRAICONTprisES e BMiMEaditl sequeR@d rstuvw
present amno acid g' is tryptophan, |eucine,

PrOMHE eintahiRd defd r Blseldcted PrU dﬁmo@r\‘éjn ac{%]rﬂﬂ? a\%llﬂe glutamic

is't reonlne or asparaglne

poe{cYé),eoqtdIfc?ne 'a?m%g 2 & }s' a in\#et Qm?nno acut:i't Psogé/nn%e%\n/'}lno 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
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,



chain, is capable of binding hepatocyte growth factor

(HGF); and (ii) a second pol ypeptide conprising at
woOeastoimwe conpl enmentarity determ ning regi onPCODR}004/018936

sel ected from CDR1L b, CDR2b, or CDR3b wherein CDRl b

conprises the amno acid sequence a b c d e f g,

wherein amno acid a is serine or is not present;

amno acid b is selected fromaspartic acid or

gh&&ém@,’orqwdtép%ﬁ% aMiRS S8l e MThRAn8CARiro acid P84 BRIIRE or is

rom aspartic acid, glycine, serine, valine,
t ' .ar. i soleucine: 1.N0 ' i\S _tyrosine;
al By Ao Ruf Hoedpr ANt Gl Broyiel KB E or
amno acid f is selected from isoleucine, methionine,
or'SQIPYgRSpMhaMiiRaGifin i REFQNINE PLaspRaragingdand om
hi sti di ne, asparagi ne, or serine; wherein CDR2b
conpr i ydwreingharirsipaypeptidegoassecintion witk an antibody heayy
rstuvwx, wherein anmino acid h is selected from

t rghair pdeapatily bbbindhg hetaltbeige geemarfagion eHGE); aridit ami ¢
acid; amno acid i is selected fromi sol euci ne,

phenyl qis)aa]g@&nooﬁglgeémrb% cHpih@at Babt brfe ésrhg_@n%’mamy

from aspar agi ne, ri'ne, tryptophan, or tyrosine;

a C, e )

2N o GRS BATRIPCBRAS GO GoRop o,

aspar agi erine, or _aspartic acid; amno acjd mis,

s RrP B PRI ComRTineSdRe gye AL SERRBCAEIRICA § L9, wherein
selected from glycine or serine, or is not present, .
arfiMipoasicia i sernaeplis el pressnt: ginyiep weid b ismselgaieddrom aspartic
aspartic acid, serine, isoleucine, or asparagine;
araamborglycdinp, osis et peedendt dminm adid e imselectedSmine asparic acid,
or lysine; amno acid q is selected from8 W

2Qhdike, BhiTe PEIinNdSRAB4HIAE 8886 olcasPal agimeaditl o XRpokiMe;

amno acid r is selected fromtyrosine or histidi ne;

anrhRo&cidle $s éée%ﬁqgﬁ$r5§iﬂ@ﬁl i aPRind SRR B8 isBRcted from

amno acid t s selecte rom gl'ut ari ne, aspartic

25b Gy B ATe A s ol B SEIFS  SaREATcHE
pr}ﬁsrjtwir%,%gipg%gixglcjrg%’ring;r | euci ne;
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 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; amino acid p is

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



amno acid wis selected fromglutam ne or |ysine, and
amno acid x is selected fromglycine or serine;
wehas®inoCDR3b conpri ses the am no aci d sequenBeTAS2008/018936
b* ¢ d e f" g h I"j" k I"mM n o p q r',
wherein amno acid y is selected from glutamc acid,
aspartic acid, serine, or glycine, or is not present;
amno acid z is selected fromleucine, glutanm c acid,

asiapatddiné6f @roé?hértelrﬂanaeamdar Rl sér@te@rrongiyy@sm@ or Ristidlipe;
not present; am no aCI is selected from g ut am c

acdnﬁng Ao} O cf‘tgé ?r‘r’ﬁl Rine &r aép%régﬁe pérﬁﬁ%némd U diffected

IS Seée rom eucl

gl hlstldln tr an, not .
pﬁéwfdta@menasp%@wc{i o eraipecarute Frigh 'arsgl%t%fmmo'ysme
serine, glutamc acid, rosi ne, glycine, or
plﬁéﬁ’ﬁr'aﬁaﬁlmrﬁ@ acigl Vli%SﬁIQP eprfeare phenyalangnea valiney orjlgucine;
glycine or is not pr esent amno acid e is selected
f reonind rajci]i wph aeleotedtfymmsg’lutamirmr of lysinet apd asend acidm 80
acid f' is aspartic acid or is not present; am no acid

9'selecte®troft Qiffcihe @RseRRéNe  Or arginine, or is not
present; am no aci d h" is serine or is not present;

am no - aci dyherbis GSR8EH gfng%‘tr?é é{r‘h' 88 s*eéﬁ?ﬁéé‘ za'b'c

or is not present amno a ecte

t yasj, ne anLC aci, d, aC|d t

oL 8k Bk RS § 5 r Sha@RBE Rkl AGHiis RplecTaelFom
phenyl al ani ne, or aspartic acid, or is not present;
ardlWamic aeid) aspajtig éP'écﬁ%@“%rQSrQﬂWi%@if ﬂfenOta%rsa‘Pfﬂtr amino acid z
acid, histidine, or tryptophan, or is not present;

ari$ seleatsiddfrom leucine|ghatatnic Acidmaspartic anid, higtigitienproline, or
aspartic acid, proline, or serine, or is not present;
anglyoingards not preseet, antins adid\WDI2E416¢ted Fad glutamic acid,
PCT/ US2004/ 018936 from gl yci ne, valine, tyrosine, or

Y’@%Fn'ec oRfEL@ined br Is%d’i?ireﬁrﬁsﬁrmno &1 BOisaeIétted frohSleucine,
cted from | éucine, al ani ne, g ycine, or tyrosine,

mee&shﬁr FHI)&?] l]lst['imm n)éro§ PPtrgB ﬁﬁﬁgﬁ gérﬁtggoaé%gbnt amino

| %c;cﬁga}g %9(398%419 émlaagglpg{gc Sgggg Ig utamlc aC|d ky%:glﬁg 5chme 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 |’ 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



or proline; and wherein the second pol ypeptide, in

association wth an antibody Ilight chain, is capable
wobkoosiondbng HG-. [010] In certain enbodi ments, PCH@ES2004/018936

i nvention provides an isolated pol ypeptide conpri sing

at | east one am no acid sequence selected from SEQ ID

NG 24, 26, 28, 30, 32, 34, 36, 38, 40, and 42. [011]

In certain enbodi nents, the invention provides an

| SedratgRetins VaRedtlRirk0 BP b partie adld, lof &ShotPresénti amino acid o’

aci d sequence selected from SEQ ID NO 25, 27, 2

anB g pistomipucile, Aaninglfhyéie, SRRk, 5 he fresent; amino

nucl.ei ¢. aci d ecul e, ,.conpri sin t .| east, one . A

A8 B s e e RS ITIRE w3 ity ity Riine; amino geid q

7,, 9, 11, 13, 15, 17, and 19. [013] In certain )

enb@gragistasid.iang arpinerRGIdR ipselerieddrom valing (twosine, isoleucine,

nucl ei ¢ acid nol ecul e conprising at | east one

nuwl prolinej@nslequence selected from SEQ ID NO 2, 4, 6,

8, 10, 12, 14, 16, 18, and 20. [014] In certain

enbodi ment s,wHdreini the&atond pblyPeplids ifBssociatict it an antibody

nucl eic acid nol ecul e that encodes a pol ypepti de

c LE4iRT; ; G¢Rap! enentarity determ ning

r ggﬂggﬁ%@bﬁi’éaggpéﬁzéfebdﬁ@\ﬁgm CDR1 a, CDR2a, and CDR3a

10 WO 017107 PCT/ | 4/.01893 rei :

corpr | 40201 he amihSeANETORAINRCL o, MYERRYT pIYiEEd an

k1 mn o éb_mherein,anino acid a is selected froT

| yisplated %‘P'@P tide, camprising abisrRieoneaMiNe adl geguerce selected

selected fromserine or alanine; anmno acid c is

sdromSEQMD MNO=24, 6l 28539 317, &3, 36; 38Mhandddd e is

selected fromserine, glycine, or aspartic acid;

amino aghf f 1S S5L8RARLHESTEAN, Mo MvehfiSh BHSIAS &4
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 certain embodiments, the invention provides 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.

[013] In certain embodiments, the invention provides an
isolated nucleic acid molecule comprising at least one nucleotide sequence

selected from SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, and 20.

[014] In certain embodiments, the invention provides an
isolated nucleic acid molecule that encodes a polypeptide comprising at least
one complementarity determining region (CDR) selected from CDR1a,

CDR2a, and CDR3a
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IS not present; amno acid g is selected from | eucine

or phenyl alanine or is not present; amno acid his
waalosotae f rom phenyl al ani ne or tyrosine or i SPEIDUS2004/018936

present; amino acid i is serine or not present; am no

acid | is serine or not present; amno acid k is

sel ected from asparagi ne, threonine, or not present;

amno acid | is selected from asparagi ne, isol euci ne,

or val iWiereiABMR18¢ofhghsekhe Bhfifd %@udfééa@eh&'d“@c gefghlik

argl ni ne, asparagi ne, or aspartic aCI am no aci

| t e i d
i imsé%er?ﬁ @%ﬁé&%@ﬁ%@%ﬁ% ReslbaBRoM efie %?@ﬁﬁ“gpﬁﬁn

aragi ne; am no aci is leycine; and amn
2ol BaBTIS Seana cEilp i SeipsieBiiare seig o mantag: amine acid o i
aspar agi ne; wherein CDR2a conprises the am no acid
séeguepcaminosadid d iy glwtamineaeriep cithe ifoselestedirars serine,
sel ected fromtryptophan, alanine, valine, glutamc
aglygineyor glsparticegcidiramiooacidlf s dedeciéd fioneyalard ovoisaleudine or
t is serine, amno acid uis selected fromthreonine,

ses" h&tepre8entaRiid héidafiskelédtbdfront icdicihd &r ;ﬁﬂérﬁ@élsﬁme or is not
from arginine or leucine; amno acid wis selected

f @?%éh't W ANCa g hg F@I‘e‘cﬁe@ﬂr&% epl'gng/la%ﬂﬂé o) tyregﬂeadp i€ Aot

X is sel ecte romserin parag| ne,
t hr eoni, ne;
s m arplnf aaclg blS Senng. oré'aoq?)resedﬁ wmn%céa éﬁqsearmqch not
acid y is selected fromglutam ne or |eucine;, am no

aer%ﬁezﬂ ﬁlr@'r@eﬂ%kéﬂsse'nestﬁdgﬁﬂemaaﬁméaglag dRreRfinR orgiot present;
arginine; amno acid a' is selected fromtyrosine,
higtinolianisl | isselectes! from asparagine dsdledcinei ar walines amino acid m
selected from 11 WO 2005/ 017107 PCT/ US2004/ 018936
pieeseibatedrfrom lysing, cwginihe, aspardgire, atiadpastitpasidamino avid n is
i sol eucine; amno acid ¢' 1s selected from serine,

Ok¥RIcRRY freh RTRAAGFHE B scARd MMM 4kidl o it ScRRIKRLHEM t Fd%'“ﬁe
prollne tyrosine, t hr eoni ne, phenyl al ani ne, aspar

S%é ??1'8%% yptéihan ;oyagggﬂagn}e amiRg aﬁﬁi ﬁofleubﬁe and amino

am no ac q .S tryptoph |'eg§.ﬁ2 Esarollne
£ Frce Resclaflon G AR dine. S 4birad
wherein CDR2a comprises the amino acid sequencerstuv wx,
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’
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

11



amno acid h' is threonine or asparagine; and wherein

t he pol ypeptide, in association with an anti body heavy
wochea710rs capabl e of bi ndi ng hepat ocyt e growcCh/USaauo18936

(HGF). [015] In certain enbodi nents, the invention

provides an isolated nucleic acid nol ecul e that

encodes a pol ypeptide conprising at |east one

conpl enmentarity determ ning region (CDR) selected from

CipRenplalar@ii2brosive] aSPRaie adidrasparddifd, & .gelenbinéeénﬁﬁtﬁamd c’

amno acid sequence a b c d e f g, wherein amno acid

aid §el§§fédﬂ?orﬁrsénﬁe”@?ci%e§€E§par§g?n@°aﬁﬁr‘\c9' aE’ld' os is selected from
selected from asparfic acid cl ne (te

pfp?a%t tyr@%ﬁotrﬁgbrﬁpghéﬁerﬁﬁélgﬁﬁlgdaéﬁ%ﬁc Bf Zrt' C ag d.

Seri eoni'he
anln i s selected

F’é!ﬁf%?\%‘s AUNG RS &5 RETng A Cxari TS polnsch e nad present;

from i sol euci ne, methionine, or tryptophan; and am no
a@F‘H”@ acid g'ds tryptaphany lﬁwmesprcdinﬁetyrfaepa,r eigsoleucioe; and
serine; wherein CDR2b conprises the am no acid
semjmaeidh’iiSjthrleohianTarsppra:gime; and u v wXx, wherein
amno acid h is selected fromtryptophan, tyrosine,

val i newhedsinahagolypepfide dhWsabtiatids With é%ﬂbrﬁ‘ﬁbcﬁ)? H’edvy'&am is
sel ected fromisol euci ne, phenyl al ani ne val i ne;

a@hpabla Tt Birdihg he ét%%kt%dgrfommﬁ@%@# serine,

tryptophan, or ty 0Si amno a I's selected from

peti LSBT 01503kt ShTThKudimEnts, bR vaafier provides an

Oma.S ar agl ne ser or as artIC aC|d
> Rl Bugle paaBRp eV dhat @?ﬁ@@ﬁ.%@olwpg@n%cmmanﬂm least

acid nis selected from glycine or serine, or is not
pPBe sAMPlemeRtariy: Hetesmining eegion ADR) selagtd fram CDR1b,
t hreoni ne, aspartic acid, serine, isoleucine, or

a@&?ﬁgiamel;caﬁsm acid pis selected fromthreonine,
I sol eucine, or lysine; amno acid q is selected from

wherein CDR1b comprises the amino acid sequence abcd 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 gis
selected from histidine, asparagine, or serine;

wherein CDR2b comprises the amino acid sequence hijkImnop qr
s tu v wx, 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,

12



asparagine or tyrosine; amno acid r is selected from

tyrosine or histidine; amno acid s is selected from
wa@t@sirmaoor asparagi ne; anmino acid t is sel ectBdr/u$20041018936

gl utam ne, aspartic acid, or proline; amno acid u is

selected fromlysine or serine; amno acid v is

sel ected from phenyl al ani ne, valine, or |eucine;

amino acid wis selected fromglutamne or lysine, and

ag} ARtiamed afhin aci%leﬂi§§él%e dd P Hspatainr setile, B?asgamc acid;

vvherel n CDR3 conpri 'se_s't e am no aci d sequencte

wpas foigin fo seefied ot ssééﬁns&feJdVCﬁ*é%é'aﬁnﬁt%ﬁﬂ bl sklegted from
aspartic acjd, serine, C i s, not present;

o A Rineh SEine; of Rl airesentt ARG Sdias Sem%%?fpm dpize

aspartlc acid, histidine, proline, or glycine, IS
mrepmegeasparamaﬁ@ aefide dsoleyciogl ecaspRragine; gmncam‘:ld pis
acid, tyrosine, or leucine, or is not present; am no
asél@ctﬁd fremsbtentirey isoleunciheuwi Ipsine; amijyrar agjd mEeis selected from
glycine, histidine, tyrosine, or tryptophan, or is not

pasgmbmeam tvfbsureélafilmﬁo dotd PRI R46&Ed Flopity®68ih8idt Bistidine;
serine, glutamc acid, tyrosine, glycine, or

PFH?H& At f&eselébrtea ﬁoﬂ?ﬁlaﬂfr?esgpésgaqgg; He., Afirh mej s sefected

gl'ycine or 1's not present IS Seée

om t ryptophan or. si ne S _not
2 1P ol RB BShetic it Bfeirg: abing AtichhE:SlnstaBTiodh lysine
g is_selected fromserlne or arginine, or is not
ppé%me Wﬁ@%}’éﬁ selegtedfeem rP@%V'aiaé“'i‘ﬁ)tV%F‘@s@rn'ﬁUC'ne
amno acidi' is selected fromglycine or tyrosine,
oamigo acld Wwiesalacteddramglutaiming or lysine3 AN apoins /A0 67
PCT/ US2004/ 018936 sel ected fromtyrosine, glutamc

aselkcted frappafyding ofsedne,or is not present; amno acid
k' is selected fromtyrosine, phenyl al ani ne, or

aspar t ivhefsih GDRSD cdnipfises SR aditl StRueREd Yz 2B ¢ d’ e’
sel ected fromtyrosine, aspartic acid, histidine, or

LB ELCER o7 P e B B g st

pr o{ggggmr@é a%% serlne Oor gI?angtorp is ot prése%'in Qr%m%cac(?d zis
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 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 |’ is
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fromglycine, valine, tyrosine, or aspartic acid, or
is not present; amno acid o' is selected from

wo »o01e)7 al ani ne, glycine, or tyrosine, or i PATAIS2004/018936
present; amino acid p' is selected from nethionine,
phenyl al ani ne, or tyrosine; amno acid q' is aspartic
acid, and amno acid r' is selected fromvali ne,
tyrosi ne, isoleucine, or proline; and wherein the
paejamted from tyrosins sglaiantic @gid)or Aspartiaridid @is hbPlesent; amino
chain, is capable of binding HG-. [016] In certain
. ! . , : . |

APk B BbRctdd oY RIHINS FbH%Wééégﬁﬁe,a& ciaéipraglirﬁ.&gﬂ S@E not

| ine that produces an anti body ecte

2 PIoet R acid g Sglefted rdytinshe] Ssipr dbid, nistiine, or

en‘oo&idﬁents .the invention (gro.vi des a nethod of )

i APIIRNAY, Ob ISRt RIeSFN RN aREM d8 sptactedhiom tyrosine, glycine,
adm ni stering a specific binding agent to HGF. [018]

| RSRBRICAGI.dirBlRR. AsHesinet prising Oresant; aming atkd nais selected
pol ypepti de conprising at |east one am no acid

s éigure glysiree Meline dyrfosime, SEQspaific MOid, b6 4s noidpreeent; dfiN®acid o’
2005/ 017107 PCT/ US2004/018936 [019] In certain

eiﬁ)s@lém_eﬂtfﬁomﬂét&:irhé!%ékﬁih@ﬁgl?éiﬁé! Serasime] orRg Abt ﬁﬁesent; amino
consisting essentially of at |east one am no acid

SBHENGE soRBIRFHSA HEMBMIS BRMRIarAd, SNrdiRe: dftRBlacia

n certain enmbodl nents, the 1 nvention pro

i f] i ndi t . Whi.ch | bl e.of .bindi t .
" Bo&Paule o80T RhORRB 2uid i 2o B IRTR P yisBine, frcleucine,
NO. 1(?.4 and 165. [021] In certain enbodi nents, the
i RUBMINENaRI ovi des an  antibody or antigen binding

domai n which is capabl e of binding at |east one
wherein the polypeptide, in association with an antibody light chain, is

capable of binding HGF.
[016] In certain embodiments, the invention provides an
isolated cell line that produces an antibody selected from 1.24.1, 1.29.1,

1.60.1,1.61.3, 1.74.3, 1.75.1, 2.4.4, 2.12.1, 2.40.1, and 3.10.1.

[017] In certain embodiments, the invention provides a method
of inhibiting binding of HGF to Met comprising administering a specific binding

agent to HGF.

[018] In certain embodiments, the invention provides a

polypeptide comprising at least one amino acid sequence selected from SEQ

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

165. [022] In certain enbodi nents, the invention
w@e@siooas’ a net hod of obtaining an anti body cEQEEDS®04618936

bi ndi ng hepatocyte growh factor (HGF) conprising

adm ni stering at |east one pol ypeptide selected from

SEQ ID NGO 164 and 165 to an ani mal '‘and obtai ning an

anti body capabl e of binding HG- fromthe animal.

[023] gygger t ai nyeaipslh BRicuimelR, bW A0 Bradales @

nmet hod decreasi ng or preventln |ngh f
CEEB AR PR egwfp%glpﬁge%ysace
SEQ I D
i o ST BT AR crbo s e
i nvention prOV|des a net hod of decreasi ng or

preventq bi ndi ﬁﬂcéﬁalﬁ‘e ' ﬁﬁbkﬁyin@gng(?? PFoJicﬁ-:s a specific

hepato t gr owt ctor ( adm ni

p@iﬁ*‘éﬁ}ié SRR lihe bglps*n%%?tt'iéﬁt R 854 Sqgpronce

2005/ 017107 04/ 018936 _ [ 025] O her enbodi nents
ofelerted f .rwvﬁad | 1648ndd&i |y apparent fromthe
di scl osure provided her ewi th. BRI EF DESCRI PTI ON OF

THE RIS [ 026)n Eibih BribcidBAKS e (5BAHGPATAYs an

kappa chai ns certain anfl di es
sh hei.r mI|n rel ati.gns m i ne
e oot Bipinb ridio M ‘F?g"%b"’gﬂ{b'l}f""tgr?é 1858t%one
ant I, body desi natl on B shows an am no acid
s@ﬁl‘!&@%‘daﬁqqﬁ H%%ﬁe@méﬁg@ SPE-éHP N4 apgr 16l e
regi ons of certai n anti bodies to HGF. Germline gene
I denti fgo@at i ons W @2%
regi onLdzCZ?e i ndi cat e IH% Fﬁ%é‘smé; g\@/éﬁon§ c?thOd
5898&'3%“?3‘9 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 polypeptide comprising at least one

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

[024] 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 polypeptide consisting of at least one

amino acid sequence selected from SEQ ID NO: 164 and 165.
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[027] Figure 2A shows a dendrogram of ganma heavy

chains of certain antibodies to HG- showi ng their
wogmpini7iate rel ati onships. Germline gene PCT/US2004/018936

identifications are indicated to the right of the

anti body designation. Figure 2B shows an am no acid

sequence alignnent of gamma heavy chain variable

regions of certain antibodies to HG-. Germ i ne gene

i dent i {025t iQther embedimehts af s atvention el be réagilyE¥parent

regions are indicated as bold |ines above the aligned

s fopeeediscib8d plovitikedeheteriiBs DNA sequences encodi ng

variable regions fromboth the Iight and the heavy

chains of certain antibodies to HG-. Antibody nane,

germ | ine designation, and sequence ID are indicated

for each sequence. The natural signal peptide

s8RIERA2ESERIRTHON IO THETRESUBE®D 2005/ 017107

PCT/ US2004/ 018936 DNA sequences of the human Kappa,

| gGl, | g& caonstant regions are also shown. [029

Fi gur eﬁﬂ?%homs afide & ¢h ﬁé‘ﬁ@é@%@n\/@trka@@aélghg chagns of

regions of the Iight and the heavy chains of certain

afeftaipdntibodiesHoHGRishiominty theirgerm lijee relationships. Germ line

desi gnation, and sequence ID are indicated for each

s ggoe idEntifichgonsarnerinticategial thp eight detheesntibody designation.

underlined. The ami no acid sequences of the human

KeRjute 1BHMPowaH ahflfS atRNSdqiidhce %sng@@gn%ﬁkae;ﬂicaz@ghg chain

shown. [030] Figure 5 shows am no sequ

[ PARETEBiBhS b cCRaf Bk 1GHER" Gorlidg dene Benications
Ant i bad d | D i ndi.cated f , h
Sl AR ER R e RGP reos e s redioigingppbove
of the light <chain of certain antibodies to HG .
Agrligned seeuenges-no aci d sequence of

[027] Figure 2A shows a dendrogram of gamma heavy chains
of certain antibodies to HGF showing their germ line relationships. Germ line
gene identifications are indicated to the right of the antibody designation.
Figure 2B shows an amino acid sequence alignment of gamma heavy chain
variable regions of certain antibodies to HGF. Germ line gene identifications
are indicated at the left. The CDR regions are indicated as bold lines above

the aligned sequences.

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

each sequence. The natural signal peptide sequence is underlined. The
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CDRs of the heavy chain of certain antibodies to HG-.

[031] Figure 6 shows results of KD determ nation of
w@zsaimo7 anti bodi es to HGF, discussed i n ExanpiBUS004/018936

Fi gure 6A shows data froma kinetic nethod. Figure 6B

shows data from an equilibrium solution nmethod. [032]

Figure 7 shows autoradiograns from Wstern blots

di scussed in Exanple 8 testing the ability of certain

a'@NI/b@Qh@éndé% &Itﬁe hh?had"KHB;B‘a h@é1aaﬁdu pRehstdAtFegions are

Pane s on the left (lanes 1- show autorad| ogra
%?WI ment s perforned under non-r educi ng
on Ions Panel s on the right (lanes 5-8) show
autor adi ograns from experinents perforned under

reduci f@egjondi t i Gigure U/sHEWLAMIA0Id @équences of variable regions
PCT/ US2004/ 018936 [033] Figure 8 shows Fl uorescence

Aot thedidhl afRalthe ﬁ%‘éﬂ/ﬁ Ehéﬁé@keﬁﬁﬁﬁarﬁtlﬁd@e‘@%ﬁ‘l@@ NArftibody

dlscussed In 8, assessing binding of certain

Ak ROGEE &eesrlér?altfdnt 393ERued e 0 SR BERANTS dhon

data romcon
specific ndi n nt Panels 1 and 2 (frop .
|éﬁ9yem5ﬁ o DEU A aﬁeésﬂﬂ%%e Rabndetfied Fae amino
i ncubated with FITC and PE, respectively. Panels 3
angidssenmences chthe wmas itanse, |angd eenstait negipos are
and PE | abel ed d5 HG-, respectively, but |acking a
sptso hawn.bi ndi ng agent. Panels bel ow the solid line

show FACS data from experinments testing five

tib F h ti bod the f I
o 6] | o 1) Fiones SHve A é)faﬁéﬁspg%ﬁ'éwt ban®

| acki ng target, the second t hr ou fourth panels show

dspalpﬂeraﬁm@fdbeqﬂetﬁﬁrnwg regmna:fcl?ﬁé @fathgélghma@d hgawaghains of

HG-, nmouse HG-, and human d5 HG-, respectively. [034]

Ficgdain amibskiimstod-l@Eheq"rHibiodymhnae phd sefuersseckibarggindicated for

avidin adjacent to a nultiple cloning site which was

usadh iseqgensy. aFigufaisA®hows 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 certain
antibodies to HGF, discussed in Example 8. Figure 6A shows data from a

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

[032] Figure 7 shows autoradiograms from Western blots
discussed in Example 8 testing the ability of certain antibodies to bind to
human HGF and to mouse HGF. Panels on the left (lanes 1-4) show
autoradiograms from experiments performed under non-reducing conditions.
Panels on the right (lanes 5-8) show autoradiograms from experiments

performed under reducing conditions.
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proteins conprising avidin and target protein as is

di scussed in Exanple 8. Figure 9B shows the sequence
wmbooshiTben avidin., [035] Figures 1 OA and 1 QRBHSW04/018936

schematic representations of certain fusion proteins

and results from bindi ng assays, discussed in

Exanpl es 8C and 8D, using those fusion proteins.

Fi gure 10C shows a schenmatic representation of

certai fhghyisi on pp Lfd BSh 'ﬂ%p‘é‘%&f@%@ﬁ%ﬁ\?étgaﬁell Soner

i nsertion or et ons. ure ows the am

o& ‘g‘?ﬁﬁ@a@ Cc?efﬁ eg‘%f”%{‘ {@%@?%D%%X%e%gsigﬁsﬂg %undmg of
respecti veI y), h the corr espondl n%I consensus

sEQftAiR @t Pﬂ'&ﬁé‘é@@ﬂa(@ﬂ@qtﬁ tep of Figuge frshows FACS data
2005/ 017107 PCT/ US2004/ 018936 [036] Figures 11 A and
1from candiel sepmplemlackisgsa speqificobivdig ggenteainets 1 and 2 (from
experiments on human HGF as di scussed in Exanpl e 8E.

Fibgueft) sidw Qathfrom ¢drralsampleciadkingqaryet @cubbted with FITC
peptides protected fromproteolytic digestion by

bhﬁ@P‘E%réébéHﬂﬁ/é od:yar?e|31§ ahd dsh&Rdat®frkm EQRrd shi

12A- 12D show results fromconpetitive binding as ys

dj | .

b?:‘rﬁHFI gﬁﬁﬁ@ﬁtra | za?‘?%'ﬁ[’%?’;ﬁ‘ég gegp%gﬁ\zslz,gﬁ’ qﬁaéﬁ%lsgemflc
N39] Fig 4 sho fromn ljzation

LB agprsbanels balow Be soud ine SPERFACE deid Tognggperiments

Fi gure 15 shows data from I nhi bition assays in U 87

ctaisting five antibedigsite HaRnpoeeach aptiaagy, theytivsé papek(fiom the

results fromexperinments discussed in Exanple 11

akefty showg datee frefrf earitrad fsaopi¢siackiagttatged, the seconibfhrongh

U 87 MG

fourth panels show data from experiments in which the target was: human

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 target protein as is discussed in Example 8.

Figure 9B shows the sequence of chicken avidin.

[035] Figures 10A and 10B show schematic representations of
certain fusion proteins and results from binding assays, discussed in
Examples 8C and 8D, uéing those fu.sion proteins. Figure 10C shows a
schematic representation of certain fusion proteins having point mutations,
insertions, or deletions. Figure 10D shows the amino acid sequences of
human and mouse HGF in the region of amino acids 451-731 (SEQ ID NO.
120 and 121, respectively), with the corresponding consensus sequence

indicated (SEQ ID NO. 122).
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xenograft tunors in mce. Figure 16A shows

dose-response data for antibody 2.4.4 on U-87 MG
woaensgradt tunmor growh in the mnimal resi duabCOUSPas&8936

nodel . Figure 16B shows the dose-response data for

antibody 2.4.4 on U 87 xenograft tunor growth in an

establ i shed di sease nodel. Figures 16C, 16D, 16E, and

16F show data from head-t o- head experinents testing

ant i bor(b %g ufé’é £1 AR TIBSHEW HFASC dHalys8d SEpfftease
nodel (1 6C and D) or in a U87 establi shgd di sease

Bkt VE5G0BF Satb'e riure

PCT/ US2004{ 018936 42 to

b1 FRESBP &R gobLiRAUENCgs O PRplies PiceieRAom Broteolyti
follow ng detailed description are exenplary and

esligeatien gv@lrtsmq/t%mmdy :ﬁa@ Trindhat wotkve of the

invention, as clained. In this application, the use

SLeEP?@ZTg“' " ERBIPFRAT AR, Bl s RIE sompttiyg binding

t he use of geans nd/or unl ess stated
o??n‘?r“ﬁndé%cusﬁﬁgt"h *ABPEL St he use of the term

"including", as well as ot her forms, such as

“incl ufé)%% and Flpﬁkéj‘iiﬁ‘ihovv's%@@tddté ot AGutrdlizafion assays

terrrs enent” or "component” enconmpass
gg@ g;%(aéﬁﬁg%onent s conprising one unit and
nents that conprise nore than one
subunl t unI ess specifically stated otherwi se. Also the

use of [039¢ ter m Figard 1 #RhowRWdtA tlonsl Ae PiR4lizatibn as8ByLINYPC3
or the entire noiety. [043] The section headi ngs used

Eg(%lpslt(msﬂgs%equﬁ Eggag,gﬂéq@tl onal purposes only and are

construed as [imting the subject matter
descri bed. Al docunents, or portions of docunents,
ci ted [040] hi s apﬁighoaﬂﬁshpwsidata wrrng\HihitiomaSSaysrihtLbW cells
to patents, patent applications, articles, books, and
discussed in Example 10.

[041] Figure 16 shows results from experiments discussed in
Example 11 assessing the effect of certain antibodies to HGF on U-87 MG
xenograft tumors in mice. Figure 16A shows dose-response data for antibody
2.4.4 on U-87 MG xenograft tumor growth in the minimal residual disease
model. Figure 16B shows the dose-response data for antibody 2.4.4 on U-87
xenograft tumor growth in an established disease model. Figures 16C, 16D,
16E, and 16F show data from head-to-head experiments testing antibodies to
HGF in a U-87 minimal residual disease model (16C and 16D) or in a U-87

established disease model (16E and 16F).

DETAILED DESCRIPTION OF CERTAIN EXEMPLARY

EMBODIMENTS
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treati ses, are hereby expressly incorporated by
reference in their entirety for any purpose.
wmafosmitioons [ 044] Standard techni ques may bePUBESR0H4018936

reconbi nant DNA', oligonucl eotide synthesis, and
tissue culture and transformation (e.g.,
el ectroporation, |ipofection). Enzymatic reactions and

purification techniques my be perforned according to

TNl ApTer S SRR BEBHIERRA EPDERTRBIKgoing general

acco art or eSscril

Hidi 58%25@95 %%Vo%ﬁpé‘@%aﬁ'ﬁgvé%ﬁé%@én"é 1§>Z%{Ppg7ry and

performad accordi ng to convent met hods
SIRnatANt PrlY And afR ol seslaetive WéBe InVaRionoAs C!fé'ﬁ@ﬁ'al'” this

and nore specific references that are cited and
dhpplicetien, tharusegfdbe singslairiecudes thecplural caiessepectisally
e.g., Sanbrook et al. Mol ecular Coning: A Laboratory

Mstaterd oth2elvied. In tifis lagpligtiong tHdausmoof ‘loxbmeansandiogamiess
Cold Spring Harbor, NY. (1989)), which is

I étafé"do(s&h@hm@eh%wh@nhm theuss @fﬂtrfeorermn%dw.ﬁgs @s well as
UnI ess specific definitions are provided,

g‘gPFdrﬁ{s%ﬁéh Ukl ils gnge EI%‘BEH’OQS mpf ﬂnltlﬂpq AI&S1 e‘terms

ratory procedures an nique ana

chem Sstr thetic ani ¢ _cheni and rredl CI nal
A semall i€ eroReRe S BpCaBEars el siRBRaIaaHS

those well known and commonly used in the art

StHRBReneNts corKtisingeeneHpit gad @%en@ra%@m@anents that

synt heses, chem cal anal yses, pharmaceuti cal

peEpRrise 'mme thar oné subomit ualeds dpecifically, stated! otheawisentAlso the
of patients. [045] As utilized in accordance with the

puss ehnthedern “péttio’ midyeincilide lpavi dfg ndiatp or thd entire moiety.
ot herwi se indicated, shall be understood to have t he

Fol T ow n% mean '(Ighe section headings used herein are for organizational
purposes only and are not to be construed as limiting the subject matter
described. All documents, or portions of documents, cited in this application,
including but not limited to patents, patent applications, articles, books, and
treatises, are hereby expressly incorporated by reference in their entirety for

any purpose.
Definitions

[044] Standard 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 manufacturer's specifications or as commonly

accomplished in the art or as described herein. The foregoing techniques and
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[046] The term "hepatocyte growh factor” or "HG"

refers to a polypeptide as set forth in Nakanura et
wabaos/oNaour e 342: 440-443 (1989) or fragnent sPaTies®04/018936

as well as related pol ypeptides, which include, but

are not limted to, allelic variants, splice

variants, derivative variants, substitution variants,

del etion variants, and/or insertion variants, fusion

E_L eRkddrRy rgweéggﬁﬁg ?Enﬂgﬁln§96 co'n'(}eﬁﬁ(grliaﬁ'nﬁbthods

|rrents an termn

58 3BRn B4R s 258l 8 e S O

tar et| ng resi dues, amino term nal methionine
8%@@3 thgisargeited angt dlgcussag thiugnaubiheRgsent sregiiisation.
prot ein residues. [047] The term "specific binding

afent e.g cPambrack ef alaviglesulasCloning: AdtalposatonpMeanubk(2d ed.,
that specifically binds to a target. Exanples of

spPeid 8pfing banblbmicataeturg Presd, Gigd SpringdarbontN.VYi, (i 989)),

to, proteins, peptides, nucleic acids, carbohydrates,

| WPl'icSl'ﬁs iRcpSFaed h@@nﬁ%?'r@fe?m@ﬁ%/ _ Ge%"t@hréss specific
enbod |nents a specific”binding agen |s an anti body.

| Beﬁr‘ﬁ &{i‘é Qr fr‘]gg%d"ﬁ{g ﬁom@n?l%ﬁ.&ﬁeg Jrlﬁllﬂal[dwﬂ'%n%%ﬁ&% V\)ltﬁ and

an an |gen I'ng’region erm ' Speci

t to, HG-" f t bi n .
abl,@nfeggr?igfevg%e&ﬁwsaﬁr{sietss Aguh . SRsal Gre m:@ﬂwn%wtheﬂc
certain enbodinents, IpeC| fic binding agent to
i erganiaeherpisty. apd H@ﬂ'C'Fﬁ ancdphaimacevtical ghamistry gescnbed

speci fic binding agent is an antigen binding region.
[ beddin ahethoserwelpiriovet andicommohipadgedrimthes artt Standard
het erogeneous mixture of antibodies that bind to

diédhﬁl’c{il% ragy bepeeddér elempansyranésds thebfi®lllanalygeber m

nmonoc anti bodi es" refers to a coll ectl on of

théHﬁé’ééiﬁncSPﬁr‘éBSF’atf&)ﬁ fd}mar&\ aHe'o%lnee ﬂd'i‘i‘é'aﬁﬁléhleof

In certain enbodi nents, monocl onal anfi'bodies are
pbgﬁé{ﬁgd by a single hybr| doma or

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

following meanings:

[046] The term “hepatocyte growth factor” or “HGF” refers to a
polypeptide 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 certain embodiments, an HGF polypeptide includes

terminal residues, such as, but not limited to, leader sequence residues,
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other cell line, or by a transgenic manmmal. Monocl onal
anti bodies typically recognize the sane epitope. The

wa snsimenocl onal ™ is not limted to any partPCuUUSa004/018936
nmet hod for making an anti body. [051] The term
“chinmeric anti body" refers to an antibody in which a
portion of the antibody is honol ogous to a sequence of
a particular species or a particular antibody class, ,
wiDeting itsidve @minoemiinabmethionibe dysidses Jyaiie residues, tag
2005/ 017107 PCT/ US2004/ 018936 honol ogous to a
s ezpiduneseand/onfubidri protein repidaess or anti body cl ass.
See, e.g., US. Patent No. 4,816,567 and Morrison et
al ., Proc Nat/ Acad Sci (USA), 81:6851-6855 (1985).
[ 052] E‘H@ It er m " EDR QIR SREFTIGRINGIDGAgENET referstto azmatural or
anti body in which the CDR fromone antibody is
i AgeMeddral moleauiretifat specifickllydbinds ta heargeanExhnghies dispecific
certain enbodi nents, the anti body fromwhich the CDR
i binditey agerits imuludd)buanré hetlimite@ B, Wibteths, bepliasMiRldic acids
is derived are of different species. In certain
esedh i | IS

Jarates, bR, ARIHOAVmDIRNIURBoLS. FRddin . _

deri ved he anti body from

dgkii - | sat. . 1 053] ,The t.
Serpiaans, el Biils abaRLYBR AT o By "
SR, e iR RSl B oo B g ™
different targets. In certain enbodinents, a nulti-

speci floggpnt i bodyhd ferth ‘PlecRmdihG gﬁeﬂﬂ@qggégg r%}‘rais% a

recogni zes two different  epitopes

' t] [ : term"catal ytj )
B naRAgH natepedieniEa s Anviilon shacs: taestain
C lytic.nobieties [ S attached. certain
SBetnsis s Spedis hinga. S5 o HGF foan appbedieta HGF. In
ant | bod}/n, whi ch conprise a cytotoxic noiety.

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

’

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

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

[050] The term “monoclonal antibodies” refers to a collection of
antibodies encoded by the same nucleic acid molecule. In certain
embodiments, monoclonal antibodies are produced by a single hybridoma or
other cell line, or by a transgenic mammal. Monoclonal antibodies typically
recognize the same epitope. The term “monoclonal” is not limited to any

particular method for making an antibody.

[051] The term “chimeric antibody” refers to an antibody in
which a portion of the antibody is homologous to a sequence of a particular

species or a particular antibody class, while another portion of the antibody is
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[055] The term "humani zed anti body" refers to an
antibody in which all or part of an anti body

wo caseymok region is derived froma human, butPCEU$2004/018936
part of one or nore CDR regions is derived from
anot her species, for exanple a nouse. 23 WO
2005/ 017107 PCT/ US2004/ 018936 [056] The term"fully
human anti body" refers to an anti body in which both

t henfeRiytiRdotd SeduechB W rakdifieramt Isﬁ@c.égwaaﬂbbay tlgsbuBR, e.g.,
sequences. In certain enbodinments, fully humen

206 KT N  AEOHIOE Mbry 8O SPUToP N R ad Sci (USA),

udr ng u mce€, rats
r.p, rtain enbodi ments, fully human
aﬁq%d @554 gsgfoduced in hybri dorra cells. In
certain enbodi nents, fully human anti bodi es are

pr oducgghayeconbi A8 “COR’graftea dntibBly’ %térsltshaﬁta%ody in
ant| body refers to an anti body that specifically

; sp e 'f l£h Cil?ﬁ:'f%ﬁ ﬁ)@?dfﬁ ?&yb Pfébﬁél?lgtgttﬁé '??amgwork of another
o PEERON Sttt ts; bsertody il Wnigh b cpR is

certain enbodi nents, specific binding refers to

boatYedang the;aniibgdydromiwhich thexframewak isderived age of different
| east 10, 50, 100, 250, 500, or .1000 times greater
t bpeciede Ira&émaihteynlmﬁimentmme antipedy fromoehichitime CDR is derived
enbodi nents, affinity is determned by an affinity

Eah&th@antityody flormeitiieh the frarwmR is deddd aet of different
deternmined by a Bl Acore assay. In certain enbodi nments,

afdonidsy 1S determined by a kinetic nethod. In

certan enbodi ments, affinity is determ ned by an

equi | i briunfsolution nmethod. [059] The term "epitope"

ref er s[@58]a por t The terim émoti-spedifee antiqoaly? eefefs toesmantibody

bound by a specific binding agent. In certain

enpeetinewb r more variable regions bind to different epitopes. The epitopes
may be on the same or 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” refers to an antibody in
which one or more catalytic moieties is attached. In certain embodiments, a

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

[055] The term *humanized antibody” refers to an antibody in
which all or part of an antibody framework region is derived from a human, but
all or part of one or more CDR regions is derived from another species, for

example a mouse.
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epitopes typically conprise chemcally active surface

groupi ngs of nol ecules, such as, for exanple, am no
waziode1707 car bohydrat e si de chains, and have BPBU$HDL018936

t hree- di nensi onal structural characteristics as well

as specific charge 24 WD 2005/017107 PCT/ US2004/ 018936

characteristics. Epitopes may be contiguous or

non-contiguous. 'In certain enbodi ments, epitopes my

be m nEs6; in t hithe téey SGMTROIMAA a%ti”b%?’ereféiﬁqt%o%ﬂ Mibody in

structure that is simlar to an epitopée use

S R Sl
S 5y Ao by D0 o

whi ch mhen bound by a specific binding agent results

i RO hugsy BaEUN RIS, '@cb{dmg;@qu&apt mited . ymica, tatg.cand n
V|tro and/or in situ. In certain enbodinents, a
n@gpmrpm.n@l egtaiopmbciiments; &dlydruroan aatilbedies aed prbduced in
with a biologically active region of a target. [061]

Thybridenma teltd. | maddrizgn epibiodifentsfldly huhtarfanfiidi@P sre
whi ch when bound by a specific binding agent results

| BrodGbsd dbédbipantpi Nt enance of  a bi ol ogi cal activity
in vivo, in vitro,”and/or in situ. In certain

enbodi nents, an activating epitope is |ocated on or

i s assl@6VAt ed wi The terbi ‘éarmgdma}pwarHcHadyérefeEsgtocun ahtittody
target. [062] The term "isol ated pol ynucl eoti de" as
ubetispeciicailyrziadsto andthbyantidoriyt | de of genom c, CDNA,

or synt hetic origin or sone conbination thereof,

whi ch virtue of its origin the "isol ated

pol ynd@gébti de" hgterm ﬁ@?C'f@%L%'@'ndﬁ ewefavsith the pbility of a
portion of a polynucleotide in which the "isol ated
peRegiiedviadingdzgent to bindrid & targettwittegre@®dr affinity thieedt binds to a

pol ynucl eotide which it is not linked to in nature,
aror(-irgelodn cevtairembodinients] seifsbiRaing referd tb Birifg for a
target with an affinity that is at least 10, 50, 100, 250, 500, or 1000 times
greater than the affinity for a non-target. In certain embodiments, affinity is
determined by an affinity ELISA assay. In certain embodiments, affinity is
determined by a BlAcore assay. In certain embodiments, affinity is

determined by a kinetic method. In certain embodiments, affinity is

determined by an equilibrium/solution method.

[059] The term “epitope” refers to a portion of a molecule
capable of being bound by a specific binding agent. In certain embodiments,
epitopes typically comprise chemically active surface groupings of molecules,
such as, for example, amino acids or carbohydrate side chains, and have

specific three-dimensional structural characteristics as well as specific charge

24



sequence. 25 WO 2005/017107 PCT/ US2004/ 018936 [063]

The term"isolated protein" referred to herein neans a
w@emseimnoencoded by cDNA, reconbi nant RNA, or BYNUR®D4/€18936

origin or sone conbination thereof, which (1) is free

of at |least sone proteins with which it would

normal ly be found, (2) is essentially free of other

proteins fromthe sanme source, e.g., fromthe sane

spraiteristicd. Epitepds Ayask bo’ntigmbbrfrfo@mo?\tigdbﬁé.e fredértain

species, or (4) does not occur in nature. [064] The

¢ . ents den i _ ; .

tgﬁ{rBé) RRGMIREBbRdIes mg%?@?ﬂg‘h&;@m%%@ﬁ% rise 4 flréd

er to native pr , Ofr ns of such

CHBAEHan STl e 1S hisR 38 s ol Rt B egfare the

native, sequence. I n certai R/ enbodi ments, pol ypepti de

haDbely, ¥t 6praprise,aaNe o5 A8y $a1ae §f tha,3Ring aeif gasidyes fqund in
| east one but not nore than 50, 30, 20, 15, 10, 8, 5,
othad epitbpe used & genetate theaantikkodyequence. [065] The
term"naturally-occurring” as used herein as applied

to an jgct ref o t.he. t bj ect _.can,b

f ound ature. %ﬁgﬁéf%iaﬁﬁ@% %ﬁ‘{gg‘f 9%@{#\@ %‘?' obe fsfers to
pol ynucl eotj de sequence, that is _present in an .
oPYEMIORE (WRICh ¥ bwwqjeg@)saeﬁﬁfc RIB¢Ng Agesbresuda in Rom

a source in nature and which has not been

i deereaiseia Rl bjolagigal activityyn mive, imvitraeand(pb insitit. yn gertain
otherw se is naturally-occurring. [066] The term

" epboalivhgnts| aloedtraki@ng epitope isiosateefl @ or iscassooizehaith 2
that are in a relationship permtting themto function

| Bididtdlly édih@ﬁégiénrmmaf etFor exanple, a control
sequence "operably |inke to a coding sequence is

ligated in such a way that expression of the coding 26
[061] The term “activating epitope” refers to an epitope, which

when bound by a specific binding agent 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 genomic, cDNA, or synthetic origin or some combination
thereof, which by virtue of its origin the "isolated polynucleotide" (1) is not
associated with all or a portion of a polynucleotide in which the "isolated
polynucleotide" is found in nature, (2) is linked to a polynucleotide which it is
not linked to in nature, or (3) does not occur in nature as part of a larger

sequence.
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WO 2005/ 017107 PCT/ US2004/ 018936 sequence is achi eved
under conditions conpatible with the contro

weemaermes. [ 067] The term "control sequence” BST/USEO4/018936
herein refers to polynucleotide sequences whi ch may
effect the expression and processing of coding
sequences to which they are ligated. The nature of
such control sequences may differ dependi ng upon the
host opmyi sm AThenréinitisblated protéinhrefehoditBarsin means a
control sequences for prokaryotes may include
fgﬂﬂ@ﬁweénco"dbg Abfé&%Htgnﬁ?ttﬁNAﬁaﬂsﬁr{tﬁ@ﬁ&ai f btigth! ft'some

rm nati on seduence. According to cer
e L en opt.rol ! e : o
i %ﬁ%@%ﬁa@%@ ,sv,vﬁ"snti_"ﬁo'?ﬁ%éeréf %ﬁ%%sﬁ%??? ﬁﬁotﬁémwth which it
ranscriptio rm nation seguence. |In certai.n
e ool ety be o [2)ds gaesiatelly Ties:of; laptiroteins from the
sequences and/or fusion partner sequences. [068] The
t sAME"IPBIrgs 0 e bomitie same epeeieed(3) is axpressedrbi@scall from a
pol ynmeric form of nucleotides of at |east 10 bases in

| diffgtrént dpecies); ba(4) deeshastioveot ), nathe. bases may be
ri bonucl eoti des or deoxyri bonucl eotides or a nodified

formof_either type of npucleotjde. The termincludes,
si ng| e[% doubll BS 48T RRIMPERIIdEE S ps erqimhas R geferic term

term "ol igonucleotide" referred to herein includes

nta tafell toynatvewrreteings, oimiodibentions®f sueh oetemnssthat haea
together by naturally occurring, and/or non-naturally
odeletivhs,gaddiiigm) anbAartsubstitutiohsgbene GF ngra aohino tacitissof the
are a pol ynucl eoti de subset generally conprising a

| AagIs8iuertR0 1RaBRRIPEMbeERtents NEIbéRidR IRATR0SEIBBOHS

ol i gonucl eotides are 10 to 60 bases in length. In

S5t AL SRR A AR S8R ok koo 8,20, 7,

10, 8, 5, or 3 amino acids of the native sequence.

[065] The term “naturally-occurring” as used herein as applied
to an object refers to the fact that an object can be found in nature. For
example, a polypeptide or polynucleotide sequence that is present in an
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 function in their
intended manner. For example, a control sequence "operably linked" to a

coding sequence is ligated in such a way that expression of the coding
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16, 17, 18, 19, or 20 to 40 bases in |ength.

A igonucl eotides may be single stranded or double
warandae; e.g. for use in the construction of PEI/USI064/018936

mutant. digonucl eoti des nmay be sense or antisense

ol i gonucl eoti des. [070] The term "naturally occurring

nucl eoti des" i ncl udes deoxyribonucleotides and

ri bonucl eotides. The term "nodi fi ed nucl eoti des"

| BEqUSIRSe BUthRVeddRRIeMcbAdITBAS CoRbatibleSWls tHd srRfbI

sugar groups and the like. The term "oligonucleotide
h é .« 1 Ncludes oligonucl eotides |inkages such as
phosp orothloate phosphor odi t hi oat e,
phosphor osel enoat e, phosphor odi sel enoat e,

phosph{@6¥dni | ot hirhaterm uwdiod sequépaktas, used herein refers to
phosphoroam date, and the |like. See, e.g., LaPlanche

e hich HaPERACt (1A @RbiesSIct f
bo%nuck\!@gﬁ? Séﬁ%%fc?)’gﬁa'gw )?984)“ St eubfwe et a?rﬂl pfdcessmgo

Séég@ﬁ%%ﬁgsé@e%%o@wq@@%afezﬁ’é;?t@&- 6‘*-“%%3%#%@?%‘“&22905%@9

Anal ogues: A Pr.act| cal r oac .
coRypaies Ay ST HsPAneRBIIRAE e RRLoRSo ACerinaly
(1991)); Stec et al. U S Pat. No. 5,151,510; Uhl mann
aRarpByempodimants sonttel sequences feuprokagsigs maydnclude

di scl osures of which are hereby incorporated by

r pfemeteceribdsomal ipjnding pive,cand Wansgriphion tempiodliokaegyenne.
ol i gonucl eotide can include a |abel for detection.

[ Aétdrdinigty cdnaineehtidiments, tynwdl sexjueheds forl eukapioteemay
- can be readily calculated by known nethods. Such

NTHANES pidRSOtERE onBWr ndrd élﬂ{ancbf%ﬁ@ﬁah@cndtf&?ﬁt@rmmatlon

descrl bed in Conputational Ml ecular Biology, Lesk

AsHhuendd! in BHEH GrHaLIALRE oRiEP Eea MYl rﬂcﬁ@ lgader

D W , w York (1993 Co t
Aﬁsw%m%esoqr%rq@éweeo%&ea,seﬂaﬁ?céis AN !
Giffin, HG, 28 W) 2005/017107 PCT/USZOO4/018936

[068] The term "polynucleotide" as referred to herein means a
polymeric form of nucleotides of at least 10 bases in length. In certain
embodiments, the bases may be ribonucieotides or deoxyribonucleotides or a

modified form of either type of nucleotide. The term includes single and

double stranded forms of DNA.

[069] - The term "oligonucleotide" referred to herein includes
naturally occurring, and modified nucleotides linked together by naturally
occurring, and/or non-naturally occurring oligonucleotide linkages.
Oligonucleotides are a polynucleotide subset generally comprising a length of
200 bases or fewer. In certain embodiments, oligonucleotides are 10 to 60

bases in length. In certain embodiments, oligonucleotides are 12, 13, 14, 15,
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eds., Humana Press, New Jersey (1994); Sequence
Anal ysis in Ml ecular Biology, von Heinje, G,

waemderiier Press (1987); Sequence Anal ysis Pri nBET/US2004/018936

Gi bskov, M and Devereux, J., eds., M Stockton
Press, New York (1991); and Carillo et al., SIAMJ.
Applied Math., 48:1073 (1988). [072] Certain nethods
to determne identity are designed to give the

| 269851 87815s br o tv@erbdses irs Gstigtinc Oligbrstlectiddéinagds single
determne identity are described in publicly

?g@éJH@éH 8t eeu'mgts%neéegé. NMor USBTRWMEEonRFRTILABE :Z:E%%}flgﬁlutant.

etermne i1dentity bet'ween two sequences | nc

Hiooflidiatides 1BUbE sdbed SR R RARRRRES
12: 387 (1984); GCenetics Conputer G oup, University of

W sconfgzn] Madi sTRe tdin "RUAAINT.ocBUABIMucestide’Simsludes
(Altschul et al., J. MNol. Biol., 215 403-410 (1990)).

Lgts?%g%ﬁég%ﬂﬂéfgpa FibeH Q&Ibﬁ{iﬁyeé’.‘vﬂiwé "mbé iﬂ@}i k@%le)otides"

nter Bi ot echnol ogy I nformation
a 0 S |y | .
NP Rl iR ATt Moot gBsinfod ok wplif and the .
supra (1990)). The wel]-kngwn Smth Waterman al gorithm
b6 Tarts idonslbR i TakagR s ARUTRRAIGINHEIq e 10ErRges sch
al i gnment schenes for aligning two am no acid
sag pbasehorethioales nhespheredithipatec Rhegphsirosglienoates hor t
region of the two sequences, and this small aligned
r phospharaglisbneates phobpldroaaijpthivate, phibshbraniladat
t hough there is no significant rel ationship between

t PRodpMorbamidate eavt theSikeu eSee .g ALBPIficha!et al.iNucl. Acids Res.
certain enbodi nents, the selected alignnent netho

d
gtﬁ\.@loﬁ'i 9586 Sf‘é% bt A€3UAR, (Che! $4 .%W?e?t @g‘rsga@l% etal.

east cont i guous amno acids o
PBP el Bl H0GLIHE 24P B AE A it i Pesion 61590
(1991); Zon et al. Oligonucleotides and Analogues: A Practical 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 Reviews
90:543 (1990), the disclosures of which are hereby incorporated by reference

for any purpose. In certain embodiments, an oligonucleotide can include a

label for detection.

[071] Identity and similarity of related polypeptides can be
readily calculated by known methods. Such methods include, but are 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, D.W., ed., Academic Press, New York (1993);

Computer Analysis of Sequence Data, Part 1, Griffin, A.M., and Griffin, H.G.,
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(Cenetics Conmputer G oup, University of Wsconsin,

Madi son, W), two polypeptides for which the percent
woeBEnSerree i dentity is to be determned are alR@uestodr18936

opti mal matching of their respective amno acids (the

"matched span®, as determined by the algorithm. In

certain enbodi nents, a gap opening penalty (mhlch IS

cal cul ated as 3X the average di agonal; the "average

diedgorriurhana Prées, Mew dgeepi(199w); Sleméﬁ@é AphlysftEin Molecular
conmparison matri x being used; the "diagonal" is the

s @isleg grvdhulﬂbm[e @SAGE%F@P%QW 067Y; u)eﬁeé Wﬁa%isdPrimer

mat ch by the particular conmpari soln natr 10 t
S
G e Vi

0 el SRl ApRyer el b B LRE) 5 ot andar o

conparison matri x (see Dayhoff et at., Atlas of

;&&t gggﬁﬁﬂg : PICgg%ﬂﬁgﬁfe)tj?ddégﬁlde@ér‘?‘%ﬁé%@tlty gFe déQSned to

N?’&% a8 v RSP LR A Setermine

Ln cer aln odi nents, the
par tg&d%s&r |B§d HbP%' E‘n‘geea%@ﬁé'?rﬁ%@m% oomputer
i nclude the follow ng rithm Needl eman et al., J.
vBfogrgingnethogs: "Q&@IQIBB”? !E%N)}y betgwepaniossaguences jnclude, but
BLOSUM 62 from Heni koff et al., supra (1992); Gap

Pareanetylimited tGatha 603 hraraml package, Aehetimp GMR{Devereux et al.,
Simlarity: 0 [076] The GAP program may be useful with

t Nechboice Resay 1882 (1084)NGeabticd Ooﬁ??&ﬁ’é? sity of
af orenenti oned paraneters are the 0 WO 2005/ 01710%/

Pi$ddpi) MEISSB I, BLASTP, BLASTN, and FASTA (Altschul et al., .
Mol. Biol., 215:403-410 (1990)). The BLASTX program is publicly available
from the National Center for Biotechnology Information (NCBI) and other
sources (BLAST Manual, Altschul et al. NCB/NLM/NIH Bethesda, MD 20894;

Altschul et al., supra (1990)). The well-known Smith Waterman algorithm may

also be used to determine identity.

[073] Certain alignment schemes for aligning two amino acid
sequences may result in the matching of only a short region of the two
sequences, and this small aligned region may have very high sequence
identity even though there is no significant relationship between the two full-
length sequences. Accordingly, in certain embodiments, the selected
alignment method (GAP program) will result in an alignment that spans at

least 50 contiguous amino acids of the target polypeptide.
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default paraneters for pol ypeptide conparisons (al ong
with no penalty for end gaps) using the GAP

wabk@snitibm [077] In certain enbodi nents, a speCT/UE104/018936
bi ndi ng agent conprises a heavy chain conprising a
vari abl e region conprising an am no acid sequence at
| east 90% i dentical to an am no acid sequence sel ected
fromSEQ ID NO 25, 27, 29, 31, 33, 35, 37, 39, 41,

and 43[074) cert aFBy eRAMPMA, MBINGSthe TohitRALL lgoRindg GreP

agent conprises a heavy chain conprising a variable

C omi On. > i . co _ 950
| S OBl Gt URef of VYRBURGAT MEluicdE Vo il

I D J 7, 2 31, 33,,35, 37, .,3 41, and 43..1n
BPDRPRid Gl e ergRatsusnEp ey Kijo e Seiiiningd are
conprises a heavy chain conprising a variable region

c 8ligiedsfos @pimad maiehingiof theigiespestiveaamina,agids gihe “matched
identical to an ami no acid sequence sel ected from SEQ

| Ep&it), as2ieterdiine@ by t3d algRBithrs, Inddkrted9 embibdimedts4a.gap
[078] In certain enbodi nents, a specific binding agent

Cc opBhinggenalty i(@hichdd aalkuknsed as e verage lllagohal itiee
conprising an amno acid sequence at |east 90%

L agplrh 6@ bidgdnal ié‘fﬂé‘é’vé}ﬁg;g of B8/8AGENSI9RE %gﬂfga?ligpn I%Eé?rix

| D NO ~ 24, 26, 28, 30, 32, 34, 36, 38, 40,
C i odj. - ific hi i .age

CBRIR Bodf TR HifioNaT: 1s Ing BEG1e! AnhS! AR cach perfect
comprising an. am no aci.d sequence at | east 95% .

. BTG acidpatch by e RatickiAtcanRRkTAILmaDPg ANdR 8RB SXigasIoN
ID NO 24, 26, 28, 30, 32, 34, 36, 38, 40, and 42. In
ceepalbn(véridis ueually 1/30 Smesi the @api opeining peRalty), as well as a
conprises a |ight chain conprising a variable region

c oomipassony neiriasucio aa HAM 259ueERIcOSEHM 62 ase u98&adn conjunction
identical to an ami no acid sequence sel ected from SEQ

| RithGhe akfbrit@®. 1RZertdfh edBoditfontsta sPdaf®comperideh matrix
WD 2005/ 017107 PCT/ US2004/ 018936
(see Dayhoff et al., Atlas of Protein Sequence and Structure, 5(3)(1978) for
the PAM 250 comparison matrix; Henikoff et al., Proc. Natl. Acad. Sci USA,
89:10915-10919 (1992) for the BLOSUM 62 comparison matrix) is also used

by the algorithm.

[075] In certain embodiments, the parameters for a polypeptide

sequence comparison include the following:
Algorithm: Needleman et al., J. Mol. Biol., 48:443-453 (1970);
Comparison matrix: BLOSUM 62 from Henikoff et al., supra (1992);
Gap Penalty: 12

Gap Length Penalty: 4
Threshold of Similarity: 0

[076] The GAP program may be useful with the above

parameters. In certain embodiments, the aforementioned parameters are the
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[079] As used herein, the twenty conventional am no

acids and their abbreviations foll ow conventi onal
waismge1718ee | mmunol ogy--A Synthesis (2nd Edi t POnUSH04/018936

S. Glub and D R Gen, Eds., Sinauer Associ ates,

Sunder |l and, Mass. (1991)), which is incorporated

herein by reference for any purpose. Stereoisoners

(e.g., D-amino acids) of the twenty conventi onal

AL Hdrdhetdtd FG pHidd e e DS o ns Y IbndSwith no ggnalty for end

a-di substituted amno acids, N-alkyl amno aci

L?@%é)ﬁ’eﬁ&ﬁ}eaﬁﬁg’ ééég%nynconventi onal am no aci ds may

nponeénts for pol ypeptides of the
present invention. Exanples of unconventional am no

aci ds [orafjude: Ao gmbeldimentsy a spaciieXbinding agehe,
E-N, N, Ntrinmethyllysine, E-Nacetyllysine, O-

L3onPISE 8 iy W ng b AP0k anamin

i 88 BB sof o ANo SRR 4 oyl sl

roxyproll

pol i de. notation used, herei e ., |l eft-hand .
aTPESEBHETWOTRE. 2ied Femi a8 S dLat s iserain
right-hand direction 1is the carboxy-termnal o
dembediraentsi a speeitie binstirg agent canapiikase heayechain comprising a
convention. [080] Simlarly, unless specified

otvééable segioh lven peistngham dmamal acid sesjuegke-at taash 86% identical to
pol ynucl eoti de sequences is the 5 end; the |eft-hand

dhh e@hih@aciddéediemeb Sefdotéd floth SEQYIMNCE G, 9%, 38 BEBR 35, 37,
is referred to as the 5 direction. The direction o

539184 %&1@@' Il S&hdih eRfifibnNG éﬂgi%ﬁﬁ:odiﬁ@ihﬁ dggnt comprises a

rererred to as the transcription rection; quenc

B Solrie.F Ke@RSle JERR S Tini PR ANIAHRRS sbence

transcript are. referred to as "upstream sequences’
sBhigeRta9%ddeniical iman REning agl sshisnse pRierted from SEQ 1D NO:
PCT/ US2004/ 018936 DNA strand havi ng the sanme sequence
a85t 26 INR1ada, ¥hidh 3% 413and 43t he 3'

[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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end of the RNA transcript are referred to as

"downstream sequences. " [081] Conservative amno acid
waamshitioti ons may enconpass non-naturally oCRUN/US2004/018936

am no acid residues, which are typically incorporated

by chem cal peptide synthesis rather than by synthesis

in biological systems. These include peptidom netics

and other reversed or inverted forns of am no acid

moi et i gryo][ 082] Natusedl HareidC Hd twatdy EGaVSHIRRaMBMIfEacids and
divided into classes based on comon side chain

pfr%‘?reétfﬂrgﬁaaéﬁ neu@&g&?ﬁ@a\ﬁonﬁlﬁéa?@cgﬁe In?ﬁhno@ﬁ?*-A Inthesis
G@%ﬁé@%ﬁ% +; PRBLate b FE o Fls, Sifer RasgOiaths,

aro yr, Phe. [083 For exanpl e,
P Singenand. Mass 41298 whith s meorsalassral Y rfbrerice for any

exchange of a menber of one of these classes for a
nputposef Stareaisotress (e.gl, d>amisu ahidshibbthet twenty conventional
may be introduced into regions of the human anti body

t BAinAhEIdB oM AU RN AnYihd Aci¥BsURH B -2 Bt diB QB 1R Ete dOdmindt &ids,
t he non-honol ogous reglons of the nolecule. [084] In

kélg?rfﬂ ES éﬁ@%gﬁcﬁr r opat rﬂi Ofel 9n8@r¥\}e?1't|8nal amino acids 2 may

enbo |ndex 0

be cqns Eac en _ass ned

ngIP BT LT FempopAnEar BalpePidey ordhgprigst Hvendn.

2005/ 017107 PCT/ US2004/ 018936 hydrophobicity and

c Baageleshelruaosvestional amineacigsdncliude] 4lyHraxypaling) y-

valine (+4.2); leucine (+3.8); phenylalanine (+2.8);

c gaitRixpgllitaraatene-N, KNeN Direthyllysine, e-N-acetyllysine, O-
phosphoserine, N-acetylserine, N-formylmethionine, 3-methylhistidine, 5-
hydroxylysine, 6-N-methylarginine, and other similar amino acids and imino
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 usage and

convention.

[080] Similarly, uniess specified otherwise, the 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 transcripts 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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met hi onine (+1.9); alanine (+1.8); glycine (-0.4);
threonine (-0.7); serine (-0.8); tryptophan (-0.9);

wa yesimer (-1.3); proline (-1.6); histidine (-BCRYS2004/018936
glutamate (- 3.5); glutamne (-3.5); aspartate (-3.5);
asparagine (-3.5); lysine (-3.9); and arginine
(-4.5). [085] The inportance of the hydropathic am no
acid index in conferring interactive biologica

f DINA strand hasingrthe same sequetheesone RMNAtdM Rhich arkst ® the 3'
et al., J. Mol. Biol., 157:105-131 (1982). It is known

t BAY of @id RNA BEHERipt aFé AsfefBY t@%sgaéﬁzhéﬁéérﬁ%gq%%n8é§“
p | C | nae or

am no acids having a sim/lar hydropat

score and still retain a simlar biological activity.

I n mak[G8j]changeSonbamativeipatine Beidrsutrstihdiohs maygrsompass
in certain enbodi nents, the substitution of am no ‘

anonsanimatig obywitingainhine acliliesffueal WhydH élrie\rl\l%&chﬂy incorporated
included. In certain enbodi nents, those I ch are

Wo Bh8micaa peptidé %Vﬁﬁ@sisarﬁﬂwgergh&r gg %}/Hﬁhtegﬁgﬂ;qiéfgafcﬁt systems.

those within 0.5 are inclu

U758 By S e AU 08l S o o

hydrophi l.icity, particularly where the biologically
f%ﬂgt @ﬁh?&protein or peptide thereby created is
i ntended for use in inmunol ogi cal enbodi ments, as in

the prgept cas eNafﬁaW&é@rﬁn%?@ﬁ%&?%?bé gigidéﬁqﬁfoecﬁésses

| ocal average hydrophilicity rotern,

Gty O wprorsin as
TG S SR R btobB ek nogomi ci Ly and

antigenicity, i.e., with a biological property of the

protein. 341M0 20@fbPATEIO TndHelicise? Ak, AlBIAH, LG8l

The followi ng hydrophilicity val ues have been assi gned
to these ampno agérdl B§HESHRIC: I qf +ReQ) G- YSI ne
(+3.0); aspa)pt ate (13?'8% 1) EC %ylgutggﬂgtrg %i %Inlt 1) ;
serine (+0.9)y; agi +0.2); glutam ne (+0.2);

gl yci ne (O)@th?ﬁﬁi&hgél?’?%@ll); proline (-0.5t 1);

al ani ne (- 04)5) : Eﬁs?é'l-%,nl_eys( 7\99,5) ;

5) residues that influence chain 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 introduced into regions of the
human antibody that are homologous with non-human antibodies, or into the

non-homologous regions of the molecule.

[084] In making such changes, according to certain
embodiments, the hydropathic index of amino acids may be considered.

Each amino acid has been assigned a hydropathic index on the basis of its
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cysteine (-1.0); nmethionine (-1.3); valine (-1.5);

| eucine (-1.8); isoleucine (- 1.8); tyrosine (-2.3);
webmagiabani ne (-2.5) and tryptophan (-3.4). |PCTrEEIONG018936

changes based upon simlar hydrophilicity values, in

certain enbodi nents, the substitution of am no acids

whose hydrophilicity values are within 2 is included,

in certain enbodi nents, those which are within 1 are

l ﬁvdrbéﬁdblci@ﬁdndlcﬁaff §RirBCRABaeH. MERépard: heskeuvinkehi+a.5); valine
5 are incl uded may also identify ep| t opes from

{/ 4r%r KeL%ﬁﬁcél’]{)-Fﬁ)l %pl r egl 0 +(§183)tr’ E§Ste§?/r e?er r e% 51) 0 as
TRUSRDE, E ST SEM08 @)t AVehe BETE tAsbnif (8.7 %efine 0.8);

2005/ 017107 PCT/ U82004/ 018936 Tabl e
SiePheR (OrY): BirognadrT- Bk eringr ;xabﬁbmt%e ?ﬁé& glytamate (-

Substitutions Substitutions Ala Val, Leu, Ile Val
AB.§)\Lglstantne (-305) aspartated3.6); rasparaging (-3&)ulysing (-89y and
Ser, Ala Ser Gn Asn Asn G u Asp Asp dy Pro, Ala
Abginihe $-48)n, G n, Lys, Arg Arg Ile Leu, Val, Met,

Ala, Leu Phe, Norleucine

[085] The importance of the hydropathic amino acid index in
conferring interactive biological function on a protein is understood in the art.
Kyte et al., J. Mol. Biol., 157:105-131 (1982). It is known that certain amino
acids may be substituted for other amino acids having a similar hydropathic
index or score and still retain'a similar biological activity. In making changes
based upon the hydropathic index, in certain embodiments, the substitution of
amino acids whose hydropathic indices are within +2 is included. In certain
embodiments, those which are within +1 are included, and in 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, particularly
where the biologically functional protein or peptide thereby created is intended
for use in immunological embodiments, as in the present case. In certain
embodiments, the greatest local average hydrophilicity of a protein, as
governed by the hydrophilicity of its adjacent amino acids, correlates with its

immunogenicity and antigenicity, i.e., with a biological property of the protein.
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Leu Norleucine, Ile, Ile Val, Met, Ala, Phe Lys Arg,
1,4 Diamno- Arg butyric Acid, G n, Asn Met Leu, Phe,

wo b@sheno7 Phe Leu, Val, Ile, Ala, Leu Tyr Pror@/as18hy018936

Ser Thr, Ala, Cys Thr Thr Ser Ser Trp Tyr, Phe Tyr
Tyr Trp, Phe, Thr, Ser Phe Val Ile, Met, Leu, Phe,

Leu Ala, Norleucine [089] A skilled artisan will be
able to determ ne suitable variants of the

pol ypegvenie as S‘Fhe?&fdvhn@ﬁ%d%%%%@al@s'hdﬂ/é%n assigned to

t echni eS. In certain 17107

i iR P riar RS e e duide E0+
- FEREE (A0 o ea/ie 19k Sepiacnant-0r ek ohfediia HO.2)
certain enbodi nents, one can identify residues and

pebeinend)dhraaninarbDdduPlne K45 & B; alghing (8&) dhstidine (-0.5);

simlar polypeptides. In certain enbodi nents, even
acysteinehat(- )y nieethionirpo(-1 &)1 vdlioe (b1.6);dgucing (-ac8)i; \solgucine (-
or for structure may be subject to conservative am no

agig); fyrduine t Yta, gmh\yhyllammnéi(agtmcaﬁmmyﬂtbshm eI d@lmaking

activity or without adversely affecting the

PEhARGEY bALSEBHFEIHiBr hydrophilicity values, in certain embodiments, the
substitution of amino acids whose hydrophilicity values are within +2 is
included, in certain embodiments, those which are within £1 are included, and
in certain embodiments, those within +0.5 are included. One may also identify

epitopes from primary amino acid sequences on the basis of hydrophilicity.

These regions are also referred to as "epitopic core regions."

[088] Exemplary amino acid substitutions are set forth in Table
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[090] Additionally, one skilled in the art can review

structure- function studies identifying residues in
wa20wshemopol ypeptides that are inportant for BCL/US1004018936

or structure. In view of such a conparison, one can

predict the inportance of am no acid residues in a -

protein that correspond to amno acid residues which

are inportant for activity or structure in simlar

proteins. One skilled in the pgflemay opt for

chemcally simlar amno acid Substitutions for such

predi cted i nport ant an1ﬂﬂﬂﬂ@ﬁﬂﬂlﬁﬂbﬂﬁﬂﬂgﬂ5091] One

IWI EU I 1 dl I. Cdll dl I.IIt I.III cC-
eferred
mensiong" o I

Fuctjure a seque {:
el at i ﬁ Y€Phat st ruct ué)%?h’t'og'?m | ar | pol §H§B tutigas
n view of Aldch | nfor mat | ONal,drs, $lisi |1 (=d In the sy

id residues of
n anti bodyAi@ th rlespect tle/s; Gin, Ash ee|di mensi onhys
ructure. Adj Certjarn embodi LS. one[skiTted T e
t may choose nat to make radical changes to_am no
o d reS| dlAap predl ct ed to béSlon the <>urface of Gline
nport ant | Ser actli ons W|th %‘?hé\l nol e,ul es. Mor86Uer,
ne skilled3inn theg art may gargarate tést vari anpasgn
ohtakhing-—a single anino aclid substitytion at each 37
0 2005/ 017317 PCT/ US2004/ 018488  desifed anino A8Rd
esidue. ThgVvari gnts can ey g SCreened USInga,
tivity asgavs nown to thosé skilled in the art.
uch vari artlis coul|d be uAenI G, gas h/&ng | nf or mat i oArg

Ty PR bl A s ell At & IFEAay o £ Ao
UUutl 20l tayl T© VCI.I I alll D I_UI 1 UTTCT
i scovered "hat g change®fo Val, '8' rt‘ﬂéul ar anino H@Yd
esi due resul ted ijn dest rpygdNorlautslesi fably reduced,

0 j w-t—y—xLaH—amé—w—t-h—‘yuah—a—@han%e—
nay be avi!edi’ed. IIn ot her NREEHGINeplRed| on i nf or mdlEi on

gat hered from such routigg| MatPAId, mt $, one skilled
inthe art can readily deférm ne the ajpino acids

where furt Hets substit uti éwg, LAdIAINE avoi ded ei Br@r
al one or in conbi nat batyric Acid, Gin, Asn

A1 ") "

SO (NS00 —T DYDY —= W

Met Leu, Phe, lle Leu
Phe Leu, 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 to determine suitable variants

of the polypeptide as set forth herein using well-known techniques. In certain
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with other nutations. [092] A nunber of scientific

publ i cati ons have been devoted to the prediction of
wEamentaory structure. See Moult J., Curr. Op. PQI/US2004/018936

Bi otech., 7(4):422-427 (1996), Chou et al.

Bi ochem stry, 13(2):222-245 (1974); Chou et al.

Bi ochem stry, 113(2):211-222 (1974); Chou et al., Adv.

Enzynol. Relat. Areas M. Biol., 47:45-148 (1978);

q@%oatméﬁts; orf¥ BkillE&$1h thi D€ ideﬂtﬁ¥%%itab|%7a6rea§ &f fHrou
al ., Biophys. J., 26:367- 4 (19 Mor eover ,

91{5&&%?%31 R BT End G Wi éfﬂ*d ARy 9, 83 regions
pre tin

rerdiayed e PEateRmbatter dEhHhT b ec&rﬂased"ﬁﬁ"“ 67, pg? ar

whi ch have a sequence identit reater than 30%
otdestity negiduey agerartions abiheqn epleéﬂhﬂta@r@ eqngerad among
structural topologies. The recent growth of the

psiatilar polpeptides. aln chtah agdbodirPER)s, busn preas thatimay be
enhanced predictability of secondary structure,

| mgdareim dor bibRgRY aBfiVi! orfunbelictare nalydse vubjditto@onservative
pol ypeptide's or protein's structure. See Holm et

aémmd\E'GH suﬁ‘éfn‘i'ltl?l%§\nthoat7 &éétrc%/ﬂfg %7@6%% acil\htg'“@rswithout

been suggest ed Brenner et al

kol il AR kg o0 212 %5 e

in a given polypeptide or protein and that once a

criti cwgoP'urrber Abditibhaipf, WhesskilRden hiee artremolevil structure-
structur prediction will beconme dramatically nore

affridtigh %tu&l@@%l]enﬁfgﬂ{gt e eggﬁtshﬂr ) dll%rpépﬁﬁie%tthé‘tgare important

secondary struct Jones, D.,

% %Ct'wsﬁf ?}?«H}#I%t |25’)ﬁ% fg Sliéﬁ %fé%%rl?so&\érgﬁg )clan p$é<§)|8{ the

apal ysi s Bow e et al Sci ence,. 253:164-170 (1991); .
rRATRect! AMNG s fosiduies e Proks Tl st sPPRYagRMING acid
Gibskov et al., Proc. Nat. Acad. Sci., _

8zq31d3;es4\gglsh4xgggnpgg@7t)fp,r agtindty or structure in similar proteins. One

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

such predicted important amino acid residues.

[091] One skilled in the art can also analyze the three-
dimensional structure and amino acid sequence in relation to that structure in
similar polypeptides. In view of such information, one skilled in the art may
predict the alignment of amino acid residues of an antibody with respect to its
three dimensional structure. In certain embodiments, one skilled in the art
may choose not to make radical changes to amino acid residues predicted to
be on the surface of the protein, since such residues may be involved in
important interactions with other molecules. Moreover, one skilled in the art

may generate test variants containing a single amino acid substitution at each
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"evol utionary |inkage" (See Holm supra (1999), and

Brenner, supra (1997)). [094] In certain enbodi ments,
W(spmsm)ﬁllm bi ndi ng agent variants include glycesyUszD0018936

vari ants wherein the nunber and/or type of

gl ycosylation site has been altered conpared to the

am no acid sequences of a parent polypeptide. In

certain enbodi ments, protein variants conprise a

0HESERS aincPacill P8§i8he ntmta%nahts'\bad méﬁdoéaweeﬁaa aking hctivity
sites than the native protein.

ILACOR B AL kil Cén‘?”s%;?ﬂ bl owgs 284 to

or "Asn- er ern € am no acl

res due .desi gnat ed as any anm no r due
csebpt oo e St SiRel s o Siateat ege discovered
residues to create this sequence provi des a potenti al
néat gichangeto ereartielat aminopacidiesidue m&edteddartﬁa@rfwed,t e
chain. Alternatively, substitutions which elimnate

t tndesabplierecdecedi o unsaitable activdy, wriamgs Nithisukbd change may
carbohydrate chain. Al so provided is a rearrangenent

obe bivbidelse In egidratords abfsethén foihie@ict GatBBR.dfromM¥LRh routine
N-| i nked gI ycosyl ation sites (typically those that

A endtithelitd! bile OKifled i P arfbsn Fod r‘?ln n81fe QRfind bcids
Ry pie B 2l Tk Efning e SR

rmre new sites are crea tiona

601 40058 A BB Ao

é us2004/ 018936 resi dues are deleted from or
SWE OtefredtatigRSanot her anino acid (e.g., serine) as
conpared to the parent am no acid sequence Cyst ei ne

vari anl'é’? ?Tay be Allh%‘fﬁ df‘%@%nﬁﬂé BBﬁda‘f%PQII‘:%%%en devoted to

refold toab glcaly active contornation such

el PR B SR it S AR,
SRR AR 1 b Shn T8 BB g

from unpai red cystei nes. 09513 According to certain
eabd/diBieehemistiyi hb3(@ERH1-222 (1974); Chou et al., Adv. Enzymol. Relat.

Areas Mol. Biol., 47:45-148 (1978); Chou et al., Ann. Rev. Biochem., 47:251-
276 and Chou et al., Biophys. J., 26:367-384 (1979). Moreover, computer
programs are currently available to assist with predicting secondary 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 protein structural database
(PDB) has provided enhanced predictability of secondary structure, including
the potential number of folds within a polypeptide’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 are a

38



substitutions are those which: (1) reduce
susceptibility to proteolysis, (2) reduce

waeemseptidbi ity to oxidation, (3) alter bindi NnBCT/US2004/018936
affinity for formng protein conplexes, (4) alter
bi nding affinities, and/or (4) confer or nodify other
physi ocochem cal or functional properties on such
pol ypepti des. According to certain enbodi nents,
slimited nembarlof fgitie irraigivenassldpeptiaet ort mbtemman(jlthat once a
certain enbodi nents, conservative amno acid

SERfRdl ki o smup@s RRREDEEN Féh%lvébats%@idral gﬂéekﬁlbh Rl

sequence (in certaln enbodi nments, in the portion of

BBco e HRTRLEAR A dRrbfe e domi n(s) form ng

r nolecu n certain enbodi ments, a
conservative am no aC| d substitution typically nmay not

subst afgg3p! | y chadditiohblemethodstairprédictieg ast@idesy stracteke
the parent sequence (e.g., a replacenment anmino acid

shrUdb MeabiftiRd (Jshed, eakcarhel (d”% Sthalt. BREUP@)B77- 97h(é\ 997);

parent sequence, or disrupt other types of secondary

S e P
14 gt ST T o o

W H. Freeman and Conp New . York 19

| (tFLEtibeiev of 3ty (ﬁrec nN«gs Agadube., (&é 4358 1987)), and
Tooze, 40 WD 2005/017107 PCT/ US2004/ 018936 eds. ,
C;‘ﬂ\lodmdnrﬁublimmgel’ﬁ gSedidtiolvioskpraN1999], B9@1Brennandsupra (1997)).
Thornton et at. Nature 354: 105 (1991) whi ch are each

i ncorp

d h by f
vaeri VRS et B ridin ERidingRs. ERgelis RN adant variants

chem cal nodification ot her than an insertion,
déciidecalycesylatignsiariants wheesin themr@bge pag/or type:ef glueesylation
enbodi nents, derivatives conprise coval ent

neitk has deeo mterédwccbmuamgi tolibe anuinolaicid $eqliences ofiamarant
bonding with polyners, [|ipids, or other organic or

l E@Iyg@ﬁllde TP Gdrteds enlbddipehi) Ercﬂﬁhwﬂirﬁﬁm Somprise a greater or a

emcally nodified specific binding agent may have
9[R3bPRuMbEF B RilinkEd Riydosylation sites than the native protein. An N-
linked glycosylation site is characterized 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 to create
this sequence provides a potential new site for the addition of an N-linked
carbohydrate chain. Alternatively, substitutions which eliminate this sequence
will remove an existing N-linked carbohydrate chain. Also provided is a
rearrangement of N-linked carbohydrate chains wherein one or more N-linked
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 more cysteine
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life than a specific binding agent that is not

chemcally nodified. In certain enbodinents, a
webhwsbtadt y nodi fi ed specific binding agent nmaBCHEY®04/018936

i nproved targeting capacity for desired cells,

ti ssues, and/or organs. In certain enbodinents, a

derivative specific binding agent is covalently

nodi fied to include one or nore. water sol uble pol yner

atdsiGERaviesdelbtedl frsh 8 subBtitlitetPfor bhBiHer @ndifo acid (e.g., serine)
pol yet hyl ene gl ycol, pol yoxyethyl ene glycol, or

:ié%ﬁ”@%ﬁ“ P48k 2 R otagubhy BSAEHe Y oy be

o Beefly ph2p ﬁpﬂéﬂséﬁﬁ%@o@oﬁﬁé‘ﬁeﬂp@ﬁeb'sloﬁl&@er' 55 e

i ncl udin but not limted t

nﬁ%fﬁﬁvﬁgw SHe f&aher 3?93'38|a}'€8I°f ingokibla inclesien hogdiss,

or other carbohydrate based polynmers, poly-(N-vinyl
pLystsinelvargnts genetdily have feyey cyﬁteinprrep'yiuea dhayh theohative
honmopol yners, a pol ypropyl ene oxi de/ et hyl ene oxi de

Cpraieiny BRd typicalychauet vy bagre dupmbley @ miditige int@lagtientasulting
and pol yvinyl alcohol, as well as m xtures of such

PRLYERFairdd & %teihBs.cert ai n enbodi ments, a derivative
is coval entl nodi fied with pol yet hyl ene gl ycol (PEG

subunits. In certain enbodi ments, 41 WO 2005/017107
PCT/ USii®34/ 01893Accandéngio ¢artain emtbedirnentsh aenime Agider
I's bonded at one or nore specific position, for

exapgiitaticis arechase nbidre (1) redsice alseepstivility @di prsteolysis, (2)
certain enbodi ments, one or nore water-sol uble

p r h
PR o IMOIL BT i IS AN 158Ry g proti

gggrgp;e‘?(e'smga\ft%r bnw%mrﬁ{ Qﬁlﬁﬁﬁgg%(g/f)ﬁ ?@@ t(fjé(r r%oalfy oiher
I@hﬁﬁ&&@ nglqugjncthg@t] hers rﬁ%%hr? ﬁ@ b/pép&ges Accordmg to
di scussed, for exanple, in 426,
mﬁeﬁwnl%“b@'wtﬁ r%’tﬁ'%@f HILE!%P@)?"F'@P @Péh%@ﬂ’“@ﬁ'oéﬁy(m certain
pg:n%%sé?ments, conservative amino acid substitutions) may be made in the
naturally-occurring sequence (in certain 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 tend to break a helix that occurs in
the parent sequence, or disrupt other types of secondary structure that
characterizes the parent sequence). Examples of art-recognized polypeptide
secondary and tertiary structures are described in Proteins, Structures and

Molecular Principles (Creighton, Ed., W. H. Freeman and Company, New

York (1984)); Introduction to Protein Structure (C. Branden and J. Tooze,
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[098] The term "pol ypeptide fragnent"” as used herein
refers to a polypeptide that has an am no-term nal
woeaxoes/@ariocar boxy-term nal deletion. In certai PCT/US2004/018936

enbodi nents, fragnents are at least 5 to 478 am no

acids long. It wll be appreciated that in certain

enbodi nents, fragnents are at least 5, 6, 8, 10, 14,

20, 50, 70, 100, 150, 200, 250, 300, 350, 400, or 450
arfidse Gailard Publishifg) 903w Nepk,i N . §029 Disarat Theowarosl at. Nature
used in the pharmaceutical industry as non-peptide

drasgs108 {1991),0p6ich iaes catRirt@npsrated helkas By Pfetdife.
tenpl ate peptide. These types of non-peptYde compound

are terned "peptide mnetics" or "peptidom netics".
Fauchel®96]y. Adv.Thertggniderivative” pefe(s1@es molambe thatrntiudes a
Freidinger TINS p.392 (1985); and Evans et al. J.

- Msben@tal modificatR@cothaeBian, aniniseticar; eeletion] ooswstitution of
herein by reference for any purpose. Such conpounds

areninb aeftisdan eppirrembblinidifts 2détivatives 8BRIIEE ickFSlent
nol ecul ar nodeling. Peptide mnetics that "are

an'iétﬁﬁééﬁt@n's)’incﬁ]dﬂd, g)rut h8t ﬁrﬂ@é@ﬂf lghieﬁﬂi%lﬁabrolﬁ%ﬁ%#v% palymers,

pepti des may be used to produce’a sim

Ok 0 [C € t . Ceperall eptj dom netics are

ot RisT B4 bt pERoreriC Fiietialy MR BATE fritasvee, &

a _pol tide.that has a biochem cal 42 WO 2005/017107

pehPTiHlmedtiod specific pindng agemRRYhaYe Sgeaar circulating half-

activity), such as human anti body, but have one or
fethga i SRREIfq birdipgsagant thatds hot clegrmiatiyl mndified. i Inkagin

selected from --CH2 NH-, --CH2 S--, --CH2 -CH2 --,

- eCHaCitnéniss aahenticallymhodifie@SpERific bindingHgeh have

and --CH2 SO -, by nethods well known in the art.

SirsprovetitargetiH§ hphsity 1R dekiréd ey, u&@ﬁ@s,g{ngg&t (ﬂghﬂé i

a consensus sequence with a D- amno aci sane

0 a0 358 s bOE bty

DR B A oo BREH BB BB enenp, incucing
but not limited to, polyethylene glycol, polyoxyethylene glycol, or
polypropylene 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 certain embodiments, a
derivative specific binding agent comprises one or more polymer, including,
but not limited to, monomethoxy-polyethylene glycol, de.xtran, cellulose, or
other carbohydrate based polymers, poly-(N-vinyl pyrrolidone)-polyethylene
glycol, propylene glycol homopolymers, a polypropylene oxide/ethylene oxide
co-polymer, polyoxyethylated polyols (e.g., glycerol) and polyvinyl alcohol, as

well as mixtures of such polymers.

[097] In certain embodiments, a derivative is covalently

modified with polyethylene glycol (PEG) subunits. In certain embodiments,
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i denti cal consensus sequence variation may be

generated by nethods known in the art (R zo and
wodoes/@solt Ann. Rev. Biochem 61:387 (1992), PCT/US2004/018936

i ncorporated herein by reference for any purpose);

for exanple, by adding internal cysteine residues

capabl e of form ng intranol ecul ar disul fide bridges

mhlch cyclize the peptide. [0100] The terns

d%g;re W?terzﬁ"?!qtﬁ%ﬂw)’ﬁaﬁl‘# bepded at eheor morarspecific position,
|ntact anti body, or a binding fragnent thereof that
c bapRxaseplgiat the Aminoteantinusaof iabdetivatios. #pesitdih@mbodiments,
bi nding. In certain enbodi nents, binding fragnents are

plonduraroizywateesohibiapolyPA ié ?é?dmjnﬁw%‘{'tachcgd ?@Eﬁé"o‘? more side

enbodi nents, binding fragnments are” produced

e@RYIMBIdf @ @émﬁa‘ﬁ@g‘ Wg?ﬁ%@%f%fd iffentdt |§na€ c? %r'mgr%ve the

Bi ndi ng fragrrents in are rot

F .and ain anti bodi es
8%6??@‘?%0 o3racy Ha sh¥eie indind Bnsite JA ot emhegiments.
su f|C|ent varj abl e regi on sequence to confer
Egﬁ% ysed torigyprgve g]Egt@@rapﬁpéICtC@pﬁplty farghhurpaeizad antibody.
Iudes any pol ypepti de having sufficient variable
Ht@isr Fyectisgusised pkot iekaniple; in & SaPawngtlo, A
fuII-Iength heavy chain includes 43 WO 2005/ 017107

PET/SOSIAR) 4/0di8 B3tereby Waorpdrated Bgréxareimbnany ur,
three constant regi on domains, CHl, CH2, and The

VH do is at e . am po-term nus of the pol ypept| de,
and t @9%1}8 don'ta‘ﬁ tern Rolypaptids franments agiusad hetein refers to

term "heavy chain", as used herein, enconpasses a
f &IPelyreRydd thatdas aihamm%mwnai@anMrs:avlbmrwtefrmm‘al fdeldtion. In
I ength l'ight chain includes a variable regi on donain,

\Eertain @mbarimsnts) fragegintsaredaneast 5 @-478 bifind aeldaq@w It will
chain, the variable region donmain of the light chai

i e appte‘mwmm if @éﬁhiﬁt@ns&dlm“eﬁn@cf}%q?g@ﬁtb%‘?e al Hast 8" 8) 8, 10,

"light chain", as wused herein, enc

f14 120, &9t b, II(‘)(§Jh1t5d3 BBON2860'%dd, 386ER6S, S hind hcids long.

[099] Peptide analogs are commonly used in the
pharmaceutical industry as non-peptide drugs with properties analogous to
those of the template peptide. These types of non-peptide compound are
termed "peptide mimetics" or "peptidomimetics”. Fauchere, J. Adv. Drug Res.
15:29 (1986); Veber and Freidinger TINS p.392 (1985); and Evans et al. J.
Med. Chem. 30:1229 (1987), which are incorporated herein by reference for
any purpose. Such compounds are often developed with the aid of
computerized molecular modeling. Peptide mimetics that are structurally
similar to therapeutically useful peptides may be used to produce a similar
therapeutic or prophylactic effect. Generally, peptidomimetics are structurally

similar to a paradigm polypeptide (i.e., a polypeptide that has a biochemical

42



Fab fragnment is conprised of one light chain and the

CH1 and variable regions of one heavy chain. The
whemsgibmi n of a Fab nol ecul e cannot forma BiBUSfDLE8936

bond with anot her heavy chain nol ecule. A Fab’'

fragnent contains one light chain and one heavy chain

that contains nore of the constant region, between the

CHL and CH2 dommi ns, such that an interchain disulfide

bg e@?%r%aﬁ@néﬁ@l@gh@! Be@ty§, WucherviyuraBaiansbbey, it age one
F(ab')2 nol ecule. "The Fv region conprises the

(R0 B R Y Wbt Pt -
o P20 2l et Sl oo -

flexible linker tgQ faorma single pol ypeptide chain )
wRHRPGHes i stk S CPHEIETRPIDEPLTOWD e BtaSystematic
anti bodi es are discussed in detail in e.g., W

gsulpstdutioraeicong & mPee entinaasids £f aABNEREsUh deq e, witisa D-
[0102] The term "variable region" or "variable domain"

r afrincs atid ol the@eamieappeie.gh®-lyisiftd ingpidé®bf béysiye)ahay be used
of an antibody, typically including approximtely the

2[R EEhdif efbtRimén thyehdfatdmare fabSpdptidebe IMaadilion,

chain and about 100 to 110 amino term nal am no aci ds

[ 1 >hai et g 017107, :
Lo Phatidombifif o dndehdud eattedid Mosantially
dig%f grelnt anti bodi es differ .extensjvel ﬁ IF?@ nm no agi ﬂ

s EENUARYILODPERS U T alIce: RIGHIRR MY bR gedg e@ﬁw%@ S Known
The variable region of an antibody tyé)i cal )

dix Berarhddize gadiGiprasch An. fpaBiechary 1:§ﬁ?i(i§%%ﬁ), fneprporated
its target [0103] The term "i nmunol ogi cally functi onal

i hengio bl obligrénce for agypurposeyf fer sxampie, byl adstimy intiernal cysteine
fragnment conprising at |east the variable donains of

aredidoas \capabipaibi foringryintrahlécaaddisnlfidemwidges ahidH yclize the
light chain. In certain enbodi nents, an
| pEMig.0gi cal Iy functional inmunoglobulin

[0100] The terms "antibody" or "antibody peptide(s)" refer to an
intact antibody, or a binding fragment thereof that competes with the intact
antibody for specific binding. In certain 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 polypeptide having
sufficient variable region sequence to confer specificity for a target. The term
“light chain” includes any polypeptide having sufficient variable region

sequence to confer specificity for a target. A full-length heavy chain includes
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fragment is capable of binding to a Iigand, preventing
bi nding of the ligand to its receptor, and thereby

wo aoentupt i ng a bi ol ogi cal response resulting PEDU$2004/018936

ligand binding to the receptor. In certain
enbodi nents, an i munol ogically functiona
i mmunogl obul in fragnent is capable of binding to a
receptor, preventing binding of the ligand to its

I §GRRLBle re@nﬁh GORBRDPY | BhE thrdBldonStamt r@%;.eh%h%ﬁhs Cul, Cu2,
response résulting fromligand binding

SRR TSR i AR B R ADs T BB o the

in fragrren capa
b n S SE e BRSNS Pl PRELY i U

“mul tispecific" "mul tifunctional" anti bod
cbetein, rﬁf&ﬁ@mﬂﬂﬁfﬁﬁﬁtasm"t'%ﬂtb dieryy chainrrit fg@@f@@n{%themfe A full-
each of its binding sites identical. [0105] A specific
blemgjthn tiglatgdvatin schstesra vailidble irediobidomainihés iand ap€onstant region
ligand to a receptor when an excess of specific

bupgiaity Glodnke HesiHE®S tHein, daaliable rRigidredemhRT ofthb light
to counterreceptor by at l'east about 20% 40% 45 WO

299%9&5%% Ergﬁo%?ﬁ%%soéﬁﬁég #%ﬁld@.o%e%a/ﬁ] féﬁht'éﬂé%” as

(as nmeasured in an in vitro tive bin
assay 0106 et
oS8 Bgrain ey ﬁ% & @ sapf &' 2bitrbriBR e or A
specific hindin ent. In certain
tgagifagwtmem@ ged of ppe dghhFhaip agd th&érqfﬁwf'ab?e regions
enbodlnents a target is an antigen. [0107] The term
" ebonepeavy abaludéfshaah@awmmpt a drabgvolechiereannot form a
capabl e of specific binding to an i munogl obulin or

Tdizelfidermarepivith anbthet éveaay chaiarrhokkcuient A Fabpiragment contains
determi nants include chemcally active surface

gbﬁé‘ MyROShAh afal feh&s ySeHen Bfat ABhISEIOHS of HEISdnstankte

chai ns, phosphoryl,
region, between the Cy1 and Cn2 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
molecules in which the heavy and light chain variable regions have been
connected by a flexible linker to form a single polypeptide chain which forms

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

e.g., WO 88/01649 and U.S. Patent Nos. 4,946,778 and 5,260,203.

[0102] The term “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 certain
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or sulfonyl, and, in certain enbodi mrents, may have
specific three dinensional structural

w@bmsacteri stics, and/or specific charge PCT/US2004/018936
characteristics. An epitope is a region of an antigen
that is bound by an antibody. In certain enbodi nents,
an antibody is said to specifically bind an antigen
when it preferentially recognizes its target antigen

| BriboRiBhRX vaialllél v &giBhs Bf QifeldlR AAMiBOAIes differ extensively in
macr ool ecul es. 1n certai n enbodi nents, an antibody 1s

. _ Cf el . o .
<Blotd APREEELR Ly M SN PEEPBIPHIER S Becie. The
TP Rbon o el Bt e SR el e By
constant is :510 nM [0108] The term"agent" is used

hanpedyt or itedanget a chemi cal conpound, a nixture of
chem cal conpounds, a biol ogical macronol ecule, or an

extrac e fro [ pcal er - ;
2005/ o&oﬂ;%i PCT/ &gé%'f 3@5@@%@%&@@@%@%%@0&%@'m
the terngs “label” or "labeled' refers to ipcorporatio
ogIeal Seleih e 2 RaRgPIOR Tsamesy Cortsisiea &t ant D variable
radi ol abel ed amno acid or attachnment to a o
pdpmeéts efirn imbneglichulibheayyeehain andaminyaunggiobulinetight

by marked avidin (e.g., streptavidin containing a

f thaine 9o epttaimeerkbodimeEnts rarymanucolagically fyndtioag! icanureglobulin
detected by optical or colorinetric nethods). In
Cfragaient RNGHPHDE B Bindingtol ndd préwirkiag tiadinglos thedkgand to
t herapeutic. Various nethods of | abel i ng pol ypepti des

208 SL4EPSPHERP BB, b BaA fechBse LIER o
e Yo o BRI T
Tc, 11 |n, 125 1, 31 1), f . . 0.,
FhinetionAU TN HSIoBY G T3 PHS SRBSBRGTSINGBAIS ATEREbtor,

| abel s (e.g., horseradish peroxidase, 13- . _
garexentsg dinding plithief ligeaddo itsirkeepten aisbiberehyyistgrrupting a
chem | um nescent, biotinyl

biological response resuilting from ligand binding to the receptor. In certain

embodiments, an immunologically functional immunoglobulin 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 certain embodiments, typically is understood to

have each of its binding sites identical.

[0105] A specific binding agent substantially inhibits adhesion of
a ligand to a receptor when an excess of specific binding agent reduces the

quantity of receptor bound to counterreceptor by at least about 20%, 40%,
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groups, predeterm ned pol ypeptide epitopes recognized

by a secondary reporter (e.g., |leucine zipper pair
wa@emgaermes, binding sites for secondary anti bpdi/Es2004/018936

metal binding domains, epitope tags). In certain

enbodi nents, |abels are attached by spacer arns of

various lengths to reduce potential steric hindrance.

[0110] The term "biol ogi cal sanple", as used herein,

| BEbLIeS,, 8904t of ﬁqof@taé Hn@h&@r‘édﬁﬁ’ana/ﬂW/ﬁé‘@&hPEMtlﬁ biding

substance froma living th ing or formerly i ving
ggg% Such living things include, but are not limted
dmans, m ce, nonkeys, rats, rabbits, and other
ani mal s. Such substances include, but are not limted

to, bl pde]ser unThetéme tatgdtt fefetoansolddutstes pobitof a
bone marrow, |ynph nodes, and skin. 47 WO 2005/017107

Pﬁ?ﬂlé&?ﬁ@%b?éié%?@g r{ggéétﬁq g;h us{;[)%'bﬁb il fa ehrcin%erﬁam

but 1s not mte rs and ogl C

h%b%ﬁfﬁh%ﬁsss%??%?%aev%a&i’eeﬁ%m@% sﬁ‘?i%% h Hin

F&l nong, head and neck squanous cell
Oﬁﬁ'ﬂﬁntshéﬁ%@ﬁt i%r3n aRli9&hor adi ¢ papi | | ary renal

car ci noma, |eukem a, |ynphoma, Li-Fraunmeni syndrone,
mal i gn 71 P! eur BT I8 Fhel saé]ﬂn;nﬁol ttd :
nyel orrgnto J)n sma?recell %{r?g% cgr%q?éno : ogﬁéeﬂc))sdae?%%ﬁ{ammam
creati n [ t ncer
2B BBl R S P B PR o cor
g@)@@ and, é\n3| tj onal g&gil@ ar ci n ma of urjnary
F“e"[‘tél‘?‘d?'}Oan elegpiantsdac amicalyagtygey
b| ol ogical effect of HGF. In certain enbodinents, HGF
agraupings ofymplsculasrsusbtasamino acids qugar sidecshsins, phwsphoryl,
HGF activity is Met independent HG- activity. [0113]
Thesuleonyl,"dviel, irHGertain gmabbodigients) ohaydieave spedifit #hrae dimensional
of
structural characteristics, and/or specific charge characteristics. An epitope is
a region of an antigen that is bound by an antibody. In certain embodiments,
an antibody is said to specifically bind an antigen when it preferentially
recognizes its target antigen in a complex mixture of proteins and/or
macromolecules. In certain embodiments, an antibody is said to specifically
bind an antigen when the dissociation constant is <1 uM, 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 to denote a chemical
compound, a mixture of chemical compounds, a biological macromolecule, or

an extract made from biological materials.
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HGF with a Met receptor. [0114] The term "Met - HGF
activity" includes any biological activity resulting
wofwesivr- HGF signal i ng. Exenpl ary acti viti es Picmalsaaa/018936

but are not limted to, neural induction, liver
regeneration, wound healing, growth, invasion,

nor phol ogi ¢ differentiation, enbryol ogi cal

devel opnent, scattering, proliferation, apoptosis,

cel I ngoi09}y, neAsssedherein]itoe dmlalslt br adbisHORfers to
integrin clustering, phosphorylation of paxillin,

oo 02U, o Y (REGRIRISTY § i

" J 3 ' [ ing: i.nel . I

(A AR 0 s o can oo
|l t- 48 WO 2005/ 017107

TN A —

woul d result in such activity. Aberrant Met- HGF
siqyearymgtialastvityibptiger bedetested bspdicakor eolotimetric methods).
Met - HGF signaling results in |less Met-HGE activity

t hagertein embediorents, tthe tabetel neirgertamglso bAbergButic. Various
activity also includes any circunstance in which

MetethGHs of Eibalihg 90be@§ﬁ'éé§alind!‘ ggfceafcﬁéinwr%b Hﬁﬁwﬁ% t¥e b and

t han woul d occur with normal sSi‘gnali ng. erran

Mphay5E ugkgn @_ﬂx? r|1<i§sﬁl<'5‘f |58é|}é'|\f)é% p{)lﬁéeﬁﬁé?é;g)lh?luﬂgbﬁteérte%oq limited

cancers. [0116 e term ependen

' bi o].ogi cal tivjt ffected

pod e Yo Tadici BBl entrlioisides gor HET @ 18 85 s,
h g i ncl udes. b h

RSB Tt 6 85 2L HuPoc ek g modamine

interaction with other receptors and bi ol ogi cal

atanthanide phpsphers), wnzimrtic habelg e gt rerseratisheyeroxidage, B-

Ron or nmet/ron heterodinmers. [0117] The term

" ghlactesidasdCiucifetase, aikaline pbosphatass), chehilaHTBERAE Hidtinyl
whi ch HGF activity is either higher or lower than it

s hrslps, bradetéimifgd baiypeptias BPROFEC RvogRRRY"

activi t)? results fﬁraor%@ager r a@ % g 54 sggndary
reporter (e.g., leucine zipper pair sequences, binding sites for secondary
antibodies, metal binding domains, epitope tags). In certain embodiments,

labels are attached by spacer arms of various lengths to reduce potential

steric hindrance.

[0110] The term “biological sample”, as used herein, includes,
but is not limited to, any quantity of a substance from a living thing or formerly
living thing. Such living things include, but are not limited to, humans, mice,
monkeys, rats, rabbits, and other animals. Such substances include, but are
not limited to, blood, serum, urine, cells, organs, tissues, bone, bone marrow,

lymph nodes, and skin.

47



signaling. In certain circunstances, aberrant HGF

activity results froma concentration of HG-F that is
whe@her7ivhan it should be. In certain enbodi NBEIL/BES2004/018936

aberrant HGF activity results froma concentration of

HG- that is lower than it should be. [0118] The term

"phar maceuti cal agent or drug" as used herein refers

to a chem cal compound or conposition capabl e of

| nduct g Ades! 1 9fle bl FaRRi |ﬁc%HE§C$utW§?|6t RRBE%S ¥olid
adm nistered to a patient. [0119] The term

A8 B 5, S OB o s v

m)I e r exa a 49 2005/ 017107

7 (36 19, B8 SEHAeh O BF 1Bk et GaS1HR CPTRIn8egligm,
decrease in the magnitude of a certain activity or
f haadiapd necksquamais eelearpace, herediaryagdispatadiepapillary
the activity or function observed in the absence of
t henatedudiadron, leukemda,tipmphemiao di-Feunseni ayndoong ahalignat
an i nhibitor, which decreases the nagnitude of at

| 9ma|qa@sotﬁeﬁ¢mat bhePindnbdl Gh LRIl ey 8lofRd, %%Lﬁnanieén RINGy
exenpl ary activities and f'unct i ons of a mol ecul e

| agldisma PilteBE&rcBita, |o\/ ér?gartn P Qﬁ’c egrfléé}cg%state
enzymatic activity, I gha ans uct| on
KRl Rl Ednd ”F%%%%%%Eeﬁfaeﬁfo‘&cawmoma
car bohydr ates or, small or gam c. ol ecul es. Pepti bodi es
at'@ngiiopal eallrarpinomayof urinaty biagddert No. 6, 660, 843
(corresponding to PCT Application No. W01/ 83525).

[ 0120] (g% X pzised h%@'tﬁrm “ﬁé@é&%k%b%d@g%‘ﬁy Bﬁﬁgﬁaf"@ﬂect of

Obj ect cies ist redom nant species’pres

oH(E e Sl Cﬁ%?ﬂiss *l%'*@ﬁﬁ“ BRBRHREE VIR 1 8¥rtain

certain enbodinments, a anti al | rified

f egqdynemts, ki oﬁﬁ'tb‘QWt'ﬁ F@WQFHQGD%B?‘@@W- speci es
conprises at | east about 50 percent (on a nol ar basis)

of alljg113] The term “Met-HGF signaling” includes the interaction of

HGF with a Met receptor.

[0114] 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 regeneration, wound healing, growth,
invasion, morphologic differentiation, embryological development, scattering,
proliferation, apoptosis, cell motility, metastisis, migration, cell adhesion,
integrin clustering, phosphorylation of paxillin, formation of focal adhesions,

and cancer resulting from aberrant Met-HGF signaling.

[0115] The term “aberrant Met-HGF signaling” includes any

circumstance in which Met-HGF signaling fails to stimulate any Met-HGF
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macr onol ecul ar species present. In certain

enbodi nents, a substantially pure conposition wll
w@ewpnider nore than about 80% 85% 90% 95% BCT/USD?4/018936

of all macronol ar species present in the conposition.

In certain enbodi nents, the object species is purified

to essential honobgeneity (contam nant species cannot

be detected in the conposition by conventiona

dsétﬁmyv@rbrnﬁémﬁj)s.%mfn@ Wo&lB‘?e&ﬂf"iﬁosildh' SivkgNAbehant Met-

essentially of a’si macr onol ecul ar speci es.

[ﬂﬁ%l%@@'ﬁ*dsﬁ'%@ﬁ%%%Eﬁ%@%ﬁﬁé@ﬁ@%&%ﬁ%‘5"-‘
el in [BSSMeEhGF Sy iarswaalE g St 2’%@@

Met phosphorylation. In certain instances, nornmnal

HaPe rapiuaayitiialso ipalidpR anycicuBwstansgun whieh MetdiGEsjgnaling
of cellular processes. In certain instances, aberrant
MetsuliEin grddten Met-EiGF attatitythan woutd omﬂremitmhonualmignaling.
di sease states. For exanple, in certain instances, too

NABEEIRAVIREHGH bignaey E&h AdsiAt, Taridxapfilé ShrterRie Barcers.
Therefore, in certain instances, nodul ati ng HG-

activity may be therapeutically useful. In certain

enbodi [P8ABE, spethe term Avieldndepenyant G B aativity refers tajany
to decrease the anount of HGF activity from an

abiotogied| lagtivitygaffécee by HGF tleattdues reotiatepiendrdrsbinding of HGF to
decreasing HGF activity froman abnormally high |evel

dg M&aeeeptor.BULE aBtiditygittludet Yo@ns noemmaed té hﬁologlcal activity
severity of cancer. According to certain enbodi ment s,

spreLiby %qu#@ﬁ'lﬂt%ré’(ﬁ%ﬂt\ﬁl Bﬁe"'%c Srsr‘ftﬁigblb r#lé&ﬁ%%tlwty

C ncer. n certain errbo I ments, pec

nts.to RhSVEN cancer
caedip 3 Gh il el faBhaVE S onanibe: 5%?(3’% elefgaimers.
|s used to treat cancers in which HGF activity is
nor mal [p1H7] such TREE&HS adePfant HGF activity” refers to any
circumstance in which HGF activity is either higher or lower than it should be.
In certain circumstances, aberrant HGF activity results from aberrant HGF
signaling. In certain circumstances, aberrant HGF activity results from a
concentration of HGF that is higher than it should be. In cenrtain

embodiments, aberrant HGF activity results from a concentration of HGF that

is lower than it should be.

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

therapeutic effect when properly administered to a patient.

[0119] The term “modulator,” as used herein, is a compound that

changes or alters the activity or function of a molecule. For example, a
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exanpl e, reduction of HGF activity to bel ow normal nay

provide a therapeutic eff ect. [0124] In certain
weadsdirrent s, a specific binding agent to HG- PCBUS®EH018936

to nodul ate at | east one Met-HGF activity. In certain

enbodi nents, a specific binding agent to HGF i s used

to nodul ate at | east one Met independent HGF activity.

In certain enbodi nents, nore than one specific

bHMuTHloﬁ%gtcahge Hefinteada®f detrdBaduh e rd‘é@ﬂltﬁeé lof latdertain
51 WO 2005/017107 PCT/ U82004/ 018936 [0125] I n certain

CHB TR el St e Al ety o
SE«E{?@%@ Sewﬁgquﬁég encod tﬁ%dﬂ%@ﬂ Erﬁg@nr%am embodiments, a

i mmunogl obul i n nnlecules part|cularly sequences
cBrodsistenigianginhibitohavhioh desraases dae m&grﬁﬂge 9 8v legstione

In certain enbodi nents, sequences corresponding to
caoqbliteyrmrmmtidwofohetrmien'uié.n@ertagi exampleBRact)vities and functions
specifically from CDRL through CDR3, are provided.

AsLEMB186UIE Incledd, But aperbetiimBed o, birdiRy *amrﬂ@rran@ﬁhhnc
| i ne expressing such an |nnunoglobulln nol ecule is

pé Wllgegnd gﬁ%ﬁ ﬁhﬂ@dd&uoﬁ?@éﬁeﬂn%ﬁ@ 14y Mrsibit s include, but are

oma C I ne expressing suc a’ nonocl ona

is rovid ce nents
hﬁéfr PRt Gt ﬁ%p é%ani%?@%s gtd'q ﬁooaxgraaﬁs or
1.24.1, 1.29.1, %a? 1. 7
>sma)| orgarlg rrlolegjlg@ Ifepgpi igS ffe gesqrfpe@épt Qi% US Patent No.
enbodi nents, a purified human nonoclonal antibody to

h6/&80,848H cosresponditigdo QT Applicriiondie. IWOP1/8333%)ne and
reconstruct negabase sized human loci in yeast

"o fﬂi@%ﬂé?@%&%ﬁ? Hefe s BRteriAn, Bhie i dng A7 Bbiect
el uci.dat i % functional co rzents of very | arge
o?p%‘?'%l@‘lq? g@@lna@éﬁpsglewws fen@ &MAG Hagksf s more

abundant than any other individual species in the composition). In certain
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 certain embodiments, a substantially
pure composition will comprise more than about 80%, 85%, 90%, 95%, or
99% of all macromolar species present in the composition. In certain
embodiments, the object species is purified to essential homo‘geneity
(contaminant species cannot be detected in the composition by conventional
detection methods) wherein the composition consists essentially of a single

macromolecular species.

[0121] The term patient includes human and animal subjects.
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nodel s of human di sease. Furthernore, the utilization

of such technology for substitution of nouse |oc
wowds/othel r human equi val ents coul d provi de i NnBCTIER04/018936

into the expression and regul ati on of hunman gene

products during devel opnment, their conmunication wth

ot her systens, and their involvenent in disease

i nduction and progression. [0127] An inportant

pCasihirtBkedBRIY S?bbfﬁe E'}iﬁdiﬁﬁ‘;_A;ﬁl_;e%@”at egy is the

"humani zati on 0 € nouse numoral i mMmune system

I ntroducti on of human 52 WD 2005/017107

PCT/ USKDI@2] 01893k certaiminspandtss, HGK binds| abet regeptor tognduce
in which the endogenous I g genes have been

| MRt bhosplestylitibar $n tbraipdnstahues tnoriral HIGRNhdUted Met
mechani snms underlyi ng programmed expression and

aéﬁsmdfy@f.oﬁ%ggm%seasvﬁe ng%k teffad Hr@cbssed. Einl dbrfin

cel | 'devel opnen Furt her such a strategy nay

b |
ﬁ@%ﬁ%&%ﬁ%ﬁ%ﬁﬁ%ﬁ’é@ﬁ?ﬁéw o DL nMERR ot pyen
f tibodi ted t ' he .. .
| Hisehon IAiEs ahar SXTEPE: & rerlp B TR 6% onEEn G Rty
or nouse-derivatized Mabs, and thus, in certain
ef®selatasvEh ceRaingasserh eT?@erpr;racgm cpitair ifstancess madidating
adm ni stered anti bodies. In certain enbodi nents, fully

hti@haetititybody be therapebticallyadseful. ti eertamad;m’eodinténts, specific
chronic or recurring human di seases, such as cancer,

WBin@iidg;la?éHts 6 PIGH afetso®tditedrehsé trreeémmnﬁbhue%trvh from
rray i nvo repeat ed anti body admi ni strations. [0128Y

ant .a%?‘g{/’ﬁg%’oﬁ@ﬁr'emu ¥ cﬁﬁ%nﬁ' é“rﬁb?(ﬁfﬁe‘ﬁt@ I?)tec'r Fﬁ}F activity

ctron wt arge fragnents
i ion t e
Ak AbaB B 14 il aeh8Bise o ﬂ%%ggvé%ﬁwfx Bihfffes the
Lar ehumanl fra nts _reser e the large . .
vEPYSIBY of ganee gn‘fﬂgy‘/" &8 aﬁqm%%‘y'm?@tﬁns@ﬁeﬁlc binding agents
regul ati on of antl body production and
to HGF are used to treat cancer. In certain embodiments, specific binding

agents to HGF are used to prevent cancer.

[0123] In certain embodiments, a specific binding agent to HGF
is used to treat cancers in which HGF activity is normal. In such cancers, for
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 certain embodiments, a
specific binding agent to HGF is used to 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



expression. By exploiting the nouse machinery for

anti body diversification and selection and the |ack
w®boosmmmeol ogi cal tol erance to human protei ns, PATES2004/018936

reproduced human anti body repertoire in these nouse

strains may yield high affinity fully human

anti bodi es agai nst any antigen of interest, including

human antigens. Using the hybridoma technol ogy,

anti ge1eBgci fi C|rhediedin Msodimeht, sPécifle Bindisy agents to HGF
specificity may be produced and selected. Certain

e 1 / 207 PCT, 4 . ;
SRR R e tnaL e Inder Rl eRiFdRen ST hiAEG ioe
5,545,807, EP . 54607361 and, EP 546073A1. [012 I n ,
PS4 SR ADY R0 AR SERRG RS CRPPTY, Jpey and light
from speci es other than human along with the human
vahaigimaynagleligymolegdiesr aartigularly $earaacemeeseERpnding to the
Structure [0130] Naturally occurring anti body

svaniable regionsiare ptomidech| Inycertaimpnibodirmentst sequanceBach

such tetramer typically is conposed of two identical
pabiréspundiry ipesthpRenaraditylete&nsiRingarebidnd(CMIR'§))&pecifically
full-length "light" (in certain enbodi ments, about 25

Kizein GDR 10MPolddH COFEN & p?%ﬁ?’é’d’.}AE&@rHﬁ\ folcerfs Elﬁib’bdiments,

enbodi nents, about 50- 70 k he am no-term na

P55 e S BT B R
R SRR B BB TCR RS e Bressin

defines a constant region that may be responsible for
espctagronaaienal @ntibegyrisrproviged. dRgerainsgrabedimerts pyhybridoma
classified as kappa and | anbda |ight chains. Heavy

chbell lire &rselectpd d@inh pt Hastend bbd.24s1,mMu29.1d¢160a1, Y&Mmda1.74.3.
al pha, or epsilon, and define the antibody's isotype

a$.750M2.49D2 1206 2.40A, apBB.1QE. 1hesramrt émMbbilimdris; Hpérified
several subclasses, including, but not Ilimted to,

.' Hﬁﬂ'lagi'rﬁéﬁoclbmntiﬁagy k9 HmahIWGRAS prolhgéqsses

i nclu

[0126] The ability to clone and reconstruct megabase sized
human loci in yeast artificial chromosomes (YACs) and to introduce them into
the mouse germline provides an approach to elucidating the functional
components of very large or crudely mapped loci as well as generating useful
models of human disease. Furthermore, the utilization of such technology for
substitution of mouse loci with their human equivalents could provide insights
into the expression and regulation of human gene products during
development, their communication with other systems, and their involvement

in disease induction and progression.

[0127] An important practical application of such a strategy is the

“humanization” of the mouse humoral immune system. Introduction of human
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but not limted to, IgML and IgM2. IgAis simlarly

subdi vi ded i nto subclasses including, but not limted
wa 2005HhgAb7 and 1 gA2. Wthin full-length |ight ard/tiemoyo18936

chains, typically, the variable and constant regions

are joined by a "J" region of about 12 or nore am no

acids, with the heavy chain also including a "D’

regi on of about 10 nore am no acids. See, e.g.,

FHﬁﬁ@ﬁng@hlih glggl&ii Ay nfide WOWRRPhE At genous Ig genes have
PCT/ US2004/ 01 6 Ch. 7 (Paul, W, ed., 2nd ed. Raven

P ; Y, ' | A S
chER indrigteclgifett In bBEH ARGy 1nd HeBAENERS dhdefing
each light/heavy. chai air typically formthe . .

C Riqasamnih et goanand e moiEatthodies 85 el g5 eir role in B
typically exhi bit the sane general structure of

r eethgpvelPpmedhs EHRAIMergnBudt R stralpdyay pryvideansaures for
three hyper variable regions, also called

c prgrlustien tod fultyyhwheare mranoiciopal agiikodie® (MabKs . In cBmairCDRs
fromthe two chains of each pair typically are aligned
by¥nibaiméne RNy Hun@gantisodiddarhexpacten abminifiizglineg t o

a specific epitope. FromN termnal to Ctermnal,
oo gBhic BT AR R TR O iR G arized
aad FR _ o . . h .

" el g WG, 1 38 b ding, e85 Glhg ArERGHaNGFRISRy of
Kabat Sequences of Proteins of |munol ogigal Interest

( it RemASteraraniadias, o Gttt AmBSSIHEa R Ul umAbEFbodies
and 1991)), or Chothia & Lesk J. M. Biol.

19®ydoe usad in thegrgatmenb phelarosic el rechiingrrursan dsegisgg3such as
(1989). [0132] In certain enbodi nents, an anti body
heangerg helaridyiongsoliferatina diatidgtigartinopdthy, whisbmeay ivolve

anti body light chain. In certain enbodiments, an

apsp ALY ahtiibdy adviristhitiohs. to an antigen in the

absence of an ‘anti body heavy chain. In certain

enbodi nents, an anti body binding region binds to an

ant i getP138]t he al¥ercan engineeraneusR alfainsdgleficiamimmouge

certai n enbodi nents, an
antibody production with large fragments of the human Ig loci in anticipation
that such mice would produce human antibodies in the absence of mouse
antibodies. Large human lg 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. Cenrtain exemplary
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anti body binding region binds to an antigen in the

absence of an antibody heavy chain. In certain
weadsdirrent s, an individual variable region  PCT/US2004/018936

specifically binds to an antigen in the absence of

ot her variable regions. 55 WD 2005/017107

PCT/ US2004/ 018936 [0133] In certain enbodi nents,

definitive delineation of a CDR and identification of

I AEtOLRS a BN DA S WO dY Ae SUBIY) (55! Pafint Nb. srswag% £ |

acconpl i shed by solving t structure of the ant]

a t ucture of the anti body-Iigand
g%&%ﬁ ’Ia\rﬁ&;%?t%%c’?é}rs‘r@)odl nments, that can be
acconpl i shed by any of a variety of techniques known

to thopr2gki | | edin tertdie entiddimeHts) ohé may a¥e constant regions
crystall ography. In certain enbodi ments, various

[
TRl oA o Ao e AL i)
include, but are not limted to, the Kabat definition,
thlatL(Ehtb\t @caudMMﬁbadetrMu%M definition and the
contact definition. [0134] The Kabat definition is a

standa for nunpe the .residues in gn antibod

and 1 ol carl yRakisa postyahg BnibedesPudiedantigiipicaly
e.g., Johnson and Wi, Nucleic Acids Res, 28: 214-8

( 20mPYise aHetramerhEach seichAetramar hypicaliiis gempesedef two

Kabat definition, but the Chothia definition takes

i identicalqueinsmaf qmdwiapitides:hafnsc eachipairdtaving enafullHleogth "light” (in
regions. See, e.g., Chothia et al., J Ml Biol, 196:

968rtdin driiSsdinents) QibbUﬁZBlkD%J) and%&ﬂnleri’giﬁ "h83\7§r' &hain (i
(1989). The AbMdefinition uses an integrated suite

Lo ot (Y
N A S B

R e G R i) 7(%?"4‘%%9 brin
|ons of antibodi es, ford, UK Oxford | ecu :
dsﬁﬁ%‘ ‘XB'E&P@bé\su "REPPRHP ﬁd&é?@t'g%’chBP!"aPy R 9’63@

of an anti body from primary sequence using

c tarpiinal roskirroef earh¢haig dynicallsipfines 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, IgG, IgA, and IgE, respectively. 1gG has several subclasses, including,
but not limited to, 19G1, 1gG2, 1gG3, and IgG4. IgM has subclasses including,

~ but not limited to, IgM1 and IgM2. IgA is similarly subdivided into subclasses
including, but not limited to, IgA1 and IgA2. Within full-length light and heavy
chains, typically, the variable 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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and ab initio nethods, such as those described in

Sanudrala et al., Ab Initio Protein Structure
wee@dioctivon Usi ng a Conbi ned Hi erarchi cal Apprpemii$2004/018936

PROTEI NS, Structure, Function and Genetics Suppl.

3:194-198 (1999). The 56 WD 2005/017107

PCT/ US2004/ 018936 contact definition is based on an

anal ysis of the avail able conplex crystal structures.

Seg. 7qPaul, WhegaldndredtRalen PréskbN. \Bi (9D89): m%ar;ﬁﬁated by
(1996) . [0135] By convention, the reg| ons in

h

PR B A 1 R e N
fr. th t. t h b t . Th
ity A pAiE R b B A S PaIEN T ot or v e
to as L1, L2, and L3 and are nunbered sequentially in

the di [aghion frvﬁéwaﬁa@@r@gudngrtweyw Ehibib hesdregeneral
term nus. "Bispecific or unctional® Anti bodi es

Lgﬁéﬁbﬁ%@?@w SRR LAREA B et nyper
/1ight ch

oyabie i8abng kg Bkd %@%5@6@%@9“%563?%5@&6@@ br CDRs.

variety of methods includin but not limted t

f Tbe&glaﬁ frogm thedyeachalns pf ﬁﬂahgawym%ly &Ffﬁz?élﬁﬁﬂ@ @y the

See, e.g., Songsivilai et al., din. Exp. |mmunol. 79:
3ﬂr5rrﬁmor(< 1090hs, wWush emawen@nleddinding to arsmn'tbib.epitope. From N-
148: 1547- 1553 (1992). Preparation of Antibodies [0137]

Agratinhing G-terafidl pbstheigho dhdbietsy chaintwairabintadiord §pically
specifically binding to HG- are enconpassed by the

' EMﬁl?)WsQ%e HBmafiid PR, COFR0HHE THR2 RS bGFb'F%‘Saﬁc'l FR4. The

produced by | mmuni zati on W|th an antlgen term

A AR ARl Py v
0P R et R AR sttt
f ijrlsltiit.lltgg %f 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 embodiments, an antibody binding region binds to an
antigen in the absence of an antibody light chain. In certain embodiments, an
antibody binding region binds to 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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HG-, a soluble formof HG-, a splice variant form of

HG-, or a fragnent 57 WO 2005/017107 PCT/ US2004/ 018936
wobhesroaofoz | n certain enbodi ments, the anti bodres/ustootioessse

i nvention may be polyclonal or nonoclonal, and/or may

be reconbi nant anti bodies. In certain enbodi nents,

anti bodi es of the invention are human anti bodi es

prepared, for exanple, by immunization of transgenic

ani mal d0¢8ghbl e dn Garisdnembgdinents, definilitsodélewationaf a CDR

for exanple, PCT Published Application No. WO

9N renfification3s]residues comipnisingthdibimding site of bAidhtibody is

strategi es can be enployed to manipul ate inherent :

praguenipliehed byaniving tHOSYUCtEREH Be dfahtby
anti body for iyts \?‘gg}get. Such stratdgg?gsﬁ%ﬁg@ugé!%?ﬁ

argtrueflire dfitivé taﬁﬁbé&-%jéét}ﬁieé’%ﬁpfé&. 3h tcgitg@lgé:rh%{)@igfﬁrrgs, that can be

random nut agenesi s 0 ol ynucl eot'l
' t . . ti bod i ant .
e s B e el B b Risias oo skienn the

sga;r'eeni Rgﬁ;gr antj body variants that exhibit the

deédl SHE iy clystallog adBgefaingepbediments afdriovistrgethods
[0139] In certain enbodi ments, the am no acid residues

t &f gealygis ¢an heempleyed totidantfyios appraximats the ODR¥gions.
CDRs. In certain enbodi nents, amno acids in the

f Exapwes of sgtometiuddst ineluda batare i@ NAiRY ta! fhe Kabat definition,
targeted. In certain enbodi nents, such franework

[ ¢ OnotHIa defihmien, MRONEM R A8 odrfadtdRrihRoHS!
bi ndi ng properties of certain antibodies. See, €.(Q.,
Hudson, Curr Opin Biotech, 9:395-402 (1999) and

r ef er el¥EMIt her eiThe Kabetalefinitionés aaitandart doi menbering the
smaller and nore effectively screened |ibraries of

aresithoey invan astitiedyeared [srtgpicatdubyd (ERIGhtIFICDR FBRHRM See,
or site-directed nutagenesis to hyper-miutation~sites

P LI Y Mt AT SRR, e
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 al., J
Mol Biol, 196: 901-17 (1986); 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 (1 989); AbM™, a computer
program for modeling variable regions of antibodies, Oxford, UK; Oxford
Molecular, Ltd. The AbM definition models the tertiary structure 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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58 WD 2005/017107 PCT/ US2004/018936 maturation

process. See, e.g., Chowdhury and Pastan, Nature
w@emsechg7 17: 568-572 (1999) and references tPer/es1w04/018936

In certain enbodi nents, certain types of DNA el enents

may be used to identify hyper-nutation sites

including, but not limted to, certain direct and

inverted repeats, certain consensus sequences,

C ebhRich deRmutoN & ased ot¢ b aily i e tﬁ@fetv&ilélbléaidnmiéio Bﬁy%tal
For exanple, such DNA el enents that may be used

| SR0EATSE. hxesregumi ¢ANunt ek 8B, J Midd 84S, 5574b- pelifies

ase sequence comprising uri
(A or G, followed by guainine (G, followed by a
pyrim {0185](C or BV)c,onﬁ/ehﬂim;ﬂHe ODR eegibes imthenvsavyechain are
tyrosine (Aor T) (i.e., AG- G- CT - AT). Another
expiddllg referred i ascHE MEIRL ah A3 Wal@nmgdréopsécﬁ,@mbﬂwm the

hyper-rfutation sites is the serine codon; A-G
[ gﬂrélcl:ﬁor{ Hoﬁeiﬁleadnﬁ‘insqgr‘?ﬁh ®d fhe @rmabpgfj%rﬁﬁn@g eTge CDR regions
rtarn e od ment s umani ze
ant subst antially non- n ns.
{t@qt%\t ﬁﬁawb%s.tx@ﬁ?@y refeRehiR A T oL A b gneiATE Rumbered
substantlal_l#the same affinity for a target as an
afeauRially i edisedtion fr%’ﬁé'&? aging _HMipYE 1o h@ecarboxy terminus.
humani zed anti body is derived. See, e.g., US. Patent
G ] e , 761; U.S. Patent
' . IMt'b%S 089. [0142] In certain
errbodl ments am no acids of an antibody variable
domai n[@188] may WBebispebific edbifuridtional ahtibodysipiogllyt isean artificial
native affinity of the antigen binding domain while
r agbed Eﬁtibé%/ h&VTHG D6 Wit rbit I@ééi/gyl@%%héih irs aﬁ;ﬂﬁwo dnfferent
e.g., U S Patent Nos. 5,766,886 and 5, 869, 619.

ZQWHQ}Z&&? g@ébﬁ’ggﬂ%&&ég ?r@ay be produced by a variety of methods

including, but not limited to, fusion of hybridomas or linking of Fab' fragments.

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

et al., J. Immunol. 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
capable of binding to that antigen and/or another target. in certain
embodiments, antibodies may be produced by immunization with full-length

HGF, a soluble form of HGF, a splice variant form of HGF, or a fragment
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[0143] In certain enbodi ments, nodification of an
anti body by nethods known in the art is typically
wodeei/gned t o achi eve increased binding affi niPCI/fS2004818936

target and/or to reduce i mmunogenicity of the anti body
inthe recipient. In certain enbodi nents, humani zed

anti bodies are nodified to elimnate glycosylation

sites in order to increase affinity of the antibody

f dhefeof. Ircogntain ensbudiments, Sseantbaies GbthetinaéntionMply be

I mmunol 30:1361-1367 (1993). In certain enbodinents,

WIM%erd’@nai T &d16PINAY-be reldyRbivdHt %’hbéélbborl‘n certain
veneerlng/resurfa0|ng are used to produce

Lé'i’ﬁ‘tFkg if nE“dn*ﬂngﬁis ﬁ?éamvgﬁ‘l& are\/ﬁﬁ?g@wladg’ig??&%%r?pared,for

02247 dhy Piagunizaiey STHa8SGaE aBPpals ane of prodicing human
enbog gents such techni_gues t pically reduce
AVIBRRles; (Raerfopexarapley AGyT Publish qsigt\@mangm WP 93/12227).

foreign residues, but do not prevent anti-idiotypic

and anihrgdl ot yp #ﬁ cRRAAHES RIS Uehinl SPERLRL can be

adm ni stration o I es

e H0Ted B et dondBRt PEBERleR o arE 5ot bedh 54 the
(ﬁ?f99zy [0144 I n cert ain instances, humani zi ng
IR arthndydor its targets3uch stateoigsringlude twg are not

capacity. In certain enbodi ments, humani zed
afimitegdbethearse oftsilekspagifi ecrandbm wetagenesisuafithe
enbodi ments, the humani zed antibody is nutated to

i rpolwmelemnelemnolewle ericoting mnﬁboﬁg tld dgei*felréit@% Atibtdy
a

in the donor antibody. See, anha et al. l\/bI

| WEHAR. 1A%efdth dMbodiNSRs, s&c@‘r‘é&ierhﬁoﬁﬁrfbﬁb\ned &/.screenmg for

embodi nents the conpl ementarity determ ning

AL S RN RS R —

affinity.

[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 framework 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 CDRs, which are

sites that correspond to areas prone to mutation during the somatic affinity
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HGF may be grafted to framework regions (FRs) fromthe
sane, or another, species. In certain enbodinents,

w0 bwsQeDRs7 of the |ight and heavy chain vari abP@r/uS2004/018936
regions of an antibody to HGF may be grafted to
consensus human FRs. To create consensus human FRs,
in certain enbodi nents, FRs from several human heavy
chain or light chain amno acid sequences are aligned

t mhdtGiefibh T%o%s‘éo NS&d) Se”% A ORoWhAPY Snd %’éf‘dgfé Watbfb B/otech 17:

certaln e ment s, FRs of” an anti

“5@##3%93)‘2%%# Rtar e AT, MR ?Hﬁﬂ&#}n%ﬁ% e —

n_enbodi nents, r . . acids in the FRs of
¢ REORncioMane Mayife FEH frioBRuR R TgaoR §1etncluging, bu
not repl aced while the rest of the FR am no acids are
r Bl limied tReesaingirens angiinverigdrepsats, ettalneonsenshss
that are in positions in which they are not usually
f sepiericesFeertaih secendanyrstechods namd sertaihatindfanees. For
variable regions froman antibody to HGF may be used

Vekdmples 806k INA ERGh&s thatmby bedJs%Hetb%@mffy ﬁ?pérhmutation

constant region of an antibody to . In certain
e S api r ;
a%ﬁ%‘%ﬁgyﬁgﬁvr%tam FG‘S’ g b gr a Cg c%n%féng?é purine

e, ey Suhnd G535 e@gygg@w%%%mez&smmwed
5,585,089, and 5,530,101, and in Jopes et a
3bxe'tégaamsc@%t)vroq:m%%@af{g (8-, A(G - Gn&[ﬁré\ﬁbﬁnother
323-327 (1988); Verhoeyen et al, Sci ence 239: 1534- 1536

( e838ple afimDIA elBERH! thattrsay be:usedda idergidg hypevninatationesites
hereby incorporated by reference for any purpose.

[ Blthe]serine@adbaj M-GOOMI ments, a phage di spl ay

technique is wused to generate nonocl onal antibodies.

In certain enbodj nents, such_ techni ques produce fully

human [94dE1 onal InFRMTaie @mbodimanise pptibodiey aggiumanized. In
2005/ 017107 PCT/ US2004/ 018936
certain embodiments, a humanized antibody is substantially non-

immunogenic in humans. In certain 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. Patent

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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enbodi nents, a pol ynucl eoti de encodi ng a single Fab or

Fv anti body fragnent is expressed on the surface of a
woptisge7particle. See, e.g., Hoogenboom et al PCTASMok/018936

Bi ol 227: 381 (1991); Marks et al., J Mol Biol 222:

581 (1991); U. S. Patent No. 5,885,793. In certain

enbodi nents, phage are "screened" to identify those

anti body fragments having affinity for target. Thus,

certai [0A8}h pr otressrain emibadiments) encdifieationcof arhantingidy by

the display of antibody fragment repertoires on the

SHIdtAGEs Riowh iR fFRNA® wtyﬁmlﬁ Ugegighaaeto achi¥esnéreagee binding

sel ection of phage by their binding to target. In |

C kit forY ?ﬂgeﬁé@&/@?% Ruch! i%@f&de‘ﬂf&ity cﬁ‘fﬁ&%hﬁﬁ@&y in_the

agoni strc anti body fragnents are I'solated. In certain

such _.enpodi nent.s C |ete repertoj h .

aeeBa) R eobaHEBAE: ByERFethoplperiiERodiied to

rearranged human V genes from peripheral . blood .. .

| 9%%819&@.0321@89" é%@.s in Rgler ity fé%%?ﬁ,”"bf’h&%\%ﬂtlb"dy forits

Acad Sci (USA) 87- 8095-8099 (1990). [0147] Accordi n%

t cogeateamigenh @Heareng.s Coagitalb &/ dwnutnal B8: 136AvE3R7 3993). In

are prepared through the utilization of a transgenic

meeReaint érabotiaseras, teohmitiaes sath psfitashapiof,’t hgpénchiamerization,”

anti body producing genonme inserted but that is

F @R AR R i8I rb&lifAding NaleN & Y 8 PH6HLEh Gnafda%libb8ies. See,

murine antibodies. ~Such mce, then, are capable of

pr.odu J [ | u . :

Bty b o A2t SR AR Al ARPIrEE &k Bmipefer 105 (1998

' I li. ti badies.
THsBke L. brstiknites e8P E T 86 ARt PR Ne.
di scl osed in the patents, applications and references
di6s@188% Imcemain ssigh @mbedinents, SHeh ehniquesctypicaliy, reduce

enbodi ments, one may enpl oy methods such as those
diantibody tnimunBganiBity by séduting the tembenoiNoreigm residpegdait do
or in 62 WD 2005/017107 PCT/ US2004/ 018936 Mendez et
alnot Eﬁé\lérne afBidibtypic 45d 2AB-allofplclre8ppnsediolibwirierepeated

y

her e
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 results in a
loss of antigen binding capacity. In certain embodiments, humanized
antibodies 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 heavy chain variable regions of an antibody to
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i ncorporated by reference for any purpose. [0148]
According to certain enbodi nents, fully human

wornsoieml anti bodi es specific for HG- are preduus04618936

follows. Transgenic mce containing human

I mmunogl obul i n genes are inmuni zed with the antigen

of interest, e.g. HG-, lynphatic cells (such as

B-cells) fromthe mce that express antibodies are

obiGH nmeay. besgraitedeo dreenedlorkeatelionsr (€ Hsyi$roeh thid $arfe, or another,
nyel oid-type cell line to prepare inmmortal hybridoma

Cepécibbs NS cerdifl ehmsdtimeyty, e DDREI thil IPS aRd %eavY chain
screened and selected to |dent|fy hybri doma cel i nes

t DaliatlE P64i6Rs ¥ hh k&‘ﬁﬂb@&@g. h{ég( tﬂat grté?tear{é ﬁg%rggugfhtgnan

interest.”In certain e pro

ER SRS S Bl GBS B RRCE o

full uman anti bodi es are roduced by t he expression
oFeY%’EEWﬁa apshaip ¢rdignt 68@'nsaram0tgmd sepuensis@teatigned
hybri doma cells. In certain enbodi nents, antibodies
aizéideptifdcm@@msan@ua @mine aglsbsgnusinepl dy ceaaimémbediments, the
descri bed above. [0150] In certain enbodinents, fully

hERsrof @ntariibdidgso #GF hpawogoiesia d?Yighkeiesih 2ge ffétﬂ"aﬂed with the
spl enocytes (B or T cells) to an antigen in vitro,

apRsfRRA af @SRt hbaly agalﬁrb@.llﬁﬁp@r%{?ﬁ grfl:éﬁ dl?%gﬁ%)dl@ents rare

i mmunoconpr om sed nouse o0 8)
e 51- 5%
g A e oL P 19 g B hor
certai,n s ro ches tment of , human feta
e TeREC PRI fierepse B3 aMias acids 4T TPelgere Aare
hemat opoi esi s and hurran T-cel | devel opnent. See, e.g
63MRY 2¢8S AR SRerficamingsacids thatggeen preitians inswhigh. they are
Sci ence 241:1532-1639 (1988); |fversen et al., Sem
| netusslally ountBin43s. ( troes}ain Iembm:limahts, thnes eafieelsvariable
hunor al i nmune response in such
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, and
5,530,101, 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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chimeric mce is dependent on co-devel opnent of human
T-cells in the aninmals. See, e.g., Martensson et al.

WO 0vanoi1083: 1271-179 (1994). In certain appr oBChES2004/018936
human peri pheral bl ood | ynphocytes are transpl ant ed
into SCID mce. See, e.g., Msier et al., Nature
335:256-259 (1988). In certain such enbodi nents, when
such transplanted cells are treated either wth a

?’é'rrfﬂd%ﬁinéﬁ%nh p&&lﬁl&lé&)ﬁld@t@%ﬂ‘r%cé’%ﬁ@e Fab & H/QritBoly

EA), or with “anti-human nonocl onal anti bodi es,

h‘fr%ﬁ{ L SV EL e8£e&3 ﬁ%é sOFQASE & BRabs palk ‘s e,
S S 2 Miabe paitiE SR e X

SSOon e I'imuno

%g%ﬁbsawz%.wzsﬂ%? 2b3.0at tiod 1@%%@&@ =g o222

produced by at | east one of the follown bri donas:
583 (160); b3 1Patenbion 5,885, 293 11n Gertam erbodipents. phage are
2.4.4, 2.12.1, 2.40.1, and 3.10.1. In certain
ermaeM’tts,idsrnéy tHose dntibdidy draameerits hiaving affinigder vargket.

a KD of 10"8, 10-9, or 10-10M 1In certain

empad] catdin sush pedddseed infifid InmaABise|ddtiod thl@ubﬁﬁhéﬂdsfplay of
a di ssoci ati on constant (KD) of between approxi mtely
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|gur ertain e I ments, specl

%ﬁﬁ%@})ﬁgﬁ@@i} sg’%%t:lamgfg@%ﬁégg%giﬁ%ﬁpéa go tajfgetp '\fln certain such
I sol ytion nethod e 0152
?clf%ﬁ' r%ﬁg{w ﬁﬁwle ty furgliopat aéo aw@v@é gne! eﬁplated
an i mmunogl obul in nol ecul e of at | east one of the
| freertaigGRchlep@3dimgats, a ¢gpmiglete wrertoid,of wminargamtibody genes
I sotype. In certain enbodi nents, specific binding

agecreatedyrplonirey mthmnekaapgedi hginiancWigeneafdhoperdpheral
human heavy chain. In certain 64 W 2005/017107

P 3 d
o T I

i ggb%%g 9l H9 g@ft a| n enbodi nents, specific binding
agents have been

[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 deficient 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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cloned for expression in manmalian cells. In certain

enbodi nents, specific binding agents conprise a
W@2sSHEMO7 r egi on ot her than any of the const aneCT/US2004/018936

regions of the 1gGl., 1g&, 1gG3, 1g&A, IgE, [1gA 1gbh

and IgMisotype. [0153] In certain enbodi nents,

specific binding agents conprise a human kappa |ight

chain and a human 1 gGlL heavy chain. In certain

|
kappae?%gw N&Q%CGfehétn& mﬁ 129 Al (9979 AMiEH Be ﬂeréﬁf

ht chain uman Ig heavy chai n
Ermgg inding agents conprise
aﬁ{%%)%%a ap ah{{glréh%Ef P&,‘f ékﬁ)o ®human 1 gG3, 1g&A, |gE,
IgA, 1gD or IgM heavy cha| n. In certain enbodi nents,

speci f [@148] ndi ngABgEMirRy toCeuRiin Mmbodirehisefulgdiupisn of
antibodies ligated to a constant region that is

tnﬁeadggroﬁahsnmbﬁééeb?m&mmépr é%'b‘?od&‘é& ASHIBRE: TH@hsgenic

nstant region he Ig |sotype In certal

F e Gifaking AGRh ikt o i e %f?é‘ﬁ‘?“ﬁ?ﬁ%wﬁh‘fﬁg ’

enbodi ne conser ive nodifi ons t
aﬁat'ge?rgﬂ{]m&{s%@ %H‘S&t lyBiinadic CPﬁ%Zﬁ%P Qsegsqeq%hféo@fthe mice
the hybridoma lines: 1.24.1, 1.29.1, 1.60.1, 1.61.1,
1thet expressantibodiesara objaingd.] Sughsecaverad gells ae fused with a
(and correspondi ng nodifications to the encoding
nogjedoidityfess seliind toppregeameimmbttablogbrisona célinds \andgsuch
functional and chem cal characteristics simlar to

t hgﬁﬁ’d&ﬁafcaﬂ lingé h@%r@énéﬂ @ﬁdtdé%d?é{@fd %ﬂﬂfyl H%Vtﬁi‘éioma cell lines
, 1.29.1, 1.60. 1.61.1, 1.74.1,

ttfhtéro@u&ﬁ%rﬁé)o%le‘éo le ttﬁeJaQ\tlggen o'f‘:rﬁ@féts'i i certdin

ert ment anti a rmdl Icati ons in the
tional, a d/or chemc racte i.Sti,C

- fOTosnaas; B RRofiaion. P pubifnTe Bl B 8 deshees aatipodies

WO 2005/ 017107 PCT/ US2004/ 018936 substitutions in the

afPRiaty HEe§RSAWEC the heavy and |ight chains that
differ significantly in their effect on nmaintaining

(a) theyfsgfuct ur g QindiR®mbodiments, fully human antibodies 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 immunocompromised mouse,
e.g. SCID or nod/SCID. See, e.g., Brams et al., 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 SCID mice (SCID-hu)

results in long-term hematopoiesis and human T-cell development. See, e.g.,
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nol ecul ar backbone in the area of the substitution,
for exanple, as a sheet or helical conformation, (b)
wotzhes/aherrge or hydrophobicity of the nol ecul epatr/itshe4/018936
target site, or (c) the bulk of the side chain. [0155]
For exanple, a "conservative am no acid substitution”
may involve a substitution of a native amno acid
residue with a nonnative residue such that there is
| iIMeCuney et ab, Seieaee 24 1682-16391P8§); diverdear glealofSdrhémmunol
am no acid residue at that position. Furthernore, any
nB24@24811996). iIn detain ipstayiees! hiehorAmalum@ re8ponse in such
substituted with al ani ne, as has been previousFy
depghéhemidels defeticREon %%v’éﬂ)ﬁ@v@@tﬁ%& +-Je%?1f1he
Desired am no acid substitution et her conservative
or, c ryvat i e 1N h
SErTES” I o0, Melen30n 8l bl i -1 19 Ts90 e
desi,red. In certain enbodinents, am no acid
s GBUAI ARRTBASTeS, Human Rekpiasal Rland Hiphoryies ars transplanted
resi dues of antibodies to HG, or to increase or
dEHP A<D Mige. aPee. e gy Mesiemet alntNateie 335:25660 (1988). In
descri bed herein. [0157] In certain enbodinents,
aceitbindiush erhbotingntesemen siuctveanspiantedrcdile agx preassibsither
in cell lines other than hybridoma cell lines. In

cevithad primirpdgemnsech 86 IETHAScRBEPERYBRINtA SYEAS, or with
anti bodi es can be used for transformation of ‘a

SSpLAHTOOS et A8k R M S hhn
¢ . . | eot i Cnt

| Qeieelid, U4 o0 VBMGHESG BRil imbie b 208 SnsEG oy doarony
PCT/ 04/ 018936 I I i de i [ [

<l b Ao o et o5 Huci ng a host cel | wi th  the
virus (or vector) or by transfection procedures known

I4n3tgge (ﬁigﬂ 4:”‘3 12%@%@@ Té?%&ogréfﬁsgﬁaﬁ%die%ﬁhe invention are
produced by at least one of the following hybridomas: 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 certain
embodiments, specific binding agents bind to HGF with a Kp of 108, 10, or
10"°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, IgG2, IgG3, IgG4, Ig
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
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4,959, 455 (which patents are hereby incorporated

herein by reference for any purpose). In certain
weodsdiment s, the transformati on procedure useRCTHS2004/018936

depend upon the host to be transformed. Methods for

i ntroduction of heterol ogous pol ynucl eotides into

mamal i an cells are well known in the art and

i nclude, but are not limted to, dextran-nedi ated

téﬁfb%ﬁﬁﬁéht@ntheQ?ééVylﬁﬁaeri%QﬁﬁhéQ@G:ﬂ)fI@GZO'@@B' 4, IgE, IgA, IgD,
poI ybrene nedi ated transfection, protoplast fusion

F@M%%?)éﬁél 'dfg\?cs ﬂwaﬁﬁ%ld%é% Qﬁe dﬁ@alndmcg( agents have been

osones

m croi,njection .of into nucl el

wa'msp?ér Suprsipy Hb@age%%%"sas Pifcciald PoBopPs FRRSifc
are well known in the art and include, but are not

| bindingiagents gamprise meansiant/egionether thasanyefithaisoastant
fromthe American Type Culture Collection (ATCO),

i regiont obtheugCGriotgGi2,ng6Ged1g@4,oEntgfe IanandeﬂgM\imtype.
(CHO cells, HeLa cells, baby hanster kidney (BHK)

cells, ey Ki cel | huma - .
hepat ogﬁ%@il ar cg} %ﬁ'@eb@ apecuE‘éB indyg agents gomprise
nunber of other cell Ilnes In certain enbodi nents,
calhumamkappamlohi ehain and @dwnﬁrblqﬁﬂ heawr ehainndn capaibh

cell lines have high expression. |evels and produce
aaembodinestsyspecifichinding: agante col@prise mdiurgap kappa igkischain
Appropri ate expression vectors for manmalian host

cghd & irRan®iG2 keawn chaifl 1 38 kehairc@nhbadimentd ashiediitttsinding
speC|f|c bi ndi ng agents conprise one or nore

pg IS nﬁ’r?r%eéﬁuﬁ%’ht a8igRPEh AR MR a A bha‘PifIgGSV G@H@e

expression vector/ st "systens may be utilize

p@?{ﬁé@dﬁib%%y?%ﬁﬂr A ERITHH: it bisgino egens
FOMBBLS AN Toalann ok ankinadies Peeriifia Simemiiesion that s

reconbi nant bact eri opha plasm d, or cosm d DNA
e;apmwghg@oogtgnbrggloryggghe IgG1 |sotype 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 3.10.1. In contrast, in certain
embodiments, substantial modifications in the functional and/or chemical

characteristics of antibodies to HGF may be accomplished by selecting
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transfornmed with yeast expression vectors; insect cel

systens infected with virus expression vectors (e.g.,
whamaboudT us); plant cell systens transfected PEU/URR004/018936

Vi rus expression vectors (e.g., cauliflower nosaic

virus, CaM/, tobacco nosaic virus, TW) or

transfornmed with bacterial expression vectors (e.g.,

Ti or pBR322 plasmid); or animal cell systenms. [0160]

| BusQ b IATRE AmTROaBid SeRInBIRhdRehvy 45E RGN AR that
expressed in yeast. Certain such enbodi nents Use

c S . e

P IR Sffisabug e foct SPAER RN U PR Ry of il
following the manufacturer'.s instructigns. In certai

e MR RATkBOIE AN e gteaceh e shsttfion der frample, aaifmeet or
sequence to direct secretion. In certain enbodi nents,

t heliesd epplorpation, Ohéhe pRerige ardivdrerhabigily afribe mpleewslat the
oxi dase (AOX1) pronoter upon induction by nethanol

[ Grgaf siten oc &)tthe hudnbiothiersiae ehain. secr et ed pol ypepti de

is purified fromyeast growh nedium In certain

enbodi , the_methods used to purify.a palypeptide ,
£ om y IS or owt FORBKATIRIG & PReSuRive A, 8ac soBaiHon
purify the polypeptide frombacterial and mammalian
cBay isvglue aaubstititionmf gonative aneinoaacid esaidier withtasnorpative
nucl eic acid encoding a polypeptide is cloned into a

beasidey suchsthek theye $$ bitlevar atooeffect volthapofavity 88 8harge of the
(Phar M ngen, San Diego, CA). In certain enbodi nents,

sHfthdavieGesiduea tiha pdsiRm. aRatHetimdde,dhyi Mative residue in the
manufacturer's directions (PharMngen) to infect 68 WO

g@?%Q@T&&%\ga@gérﬁééfgé%{&#%ffé‘cﬁgith LD LL Rad bEsHh BREVIGUsly

n sk ree nedia and to produce
r i n ypeptide. in enbodi ments, a
p%@%&’ﬁtﬁﬁgé @gh%\grsl%%bgg"g rhﬂﬁ%gbﬁglght rated from such
medi a usi ng a hepari n- Sepharose colum (Pharnmacia).

[0156] Desired amino acid substitutions (whether conservative
or non-conservative) can be determined by those skilied 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 lines. In
certain embodiments, sequences encoding particular 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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[0163] In certain enbodi ments, a polypeptide is
expressed in an insect system Certain insect systens

wo os5poligpept i de expression are well known t oP@hoS®04618936

skill in the art. In one such system Autographa
californica nuclear polyhedrosis virus (AcNPV) is
used as a vector to express foreign genes in
Spodoptera frugi perda cells or in Trichoplusia |arvae.

| BolyAltIabtide RN QTHHLEESH iBto & virleditér) adiddrardldeeimgea host cell with
encodi ng a pol ypeptide can be inserted |nto a

n pgﬁn@ 3%?%?)12}1@ trégﬁganf’#aégggun er cont r 0] t{H ﬁ?
égé"ébﬁf‘ SERET c%%sﬂ%kg%%i e

render the nonessentlab ne inactiv In certain

eSS 4ahtwhich patents ata he a/drﬂpqreemt%i herein By reference for any
detectabl e characteristic. For exanple, inactivation
oputaesepoln¢rstain emhpstimentss the tgamﬁOtrnetlcm peeeduhusgsd may
virus lacking coat protein. [0164] In certain

edbpelhdrapbds the' Rostrtoibratndnsfomuesd: s Matiodsefor irgratiuiction of
infect S. frugiperda cells or Trichoplusia |arvae.

SﬁSter@lo@ous ?Blyhl]clébtldéé into Marhmalid® cefP4re W@ﬁ‘ﬁhown jn the art
Engel haifd e , Proc Nat Acad Sci (USA) 91:

( 5@8 4ﬁcluc%cao Yerhrd ﬁoﬂ?@ﬁ?&% Ebdfd(;g))(g? gﬁ%‘% edoﬁéﬁgsgﬁdbrfj%ﬁlcmm

acteri a as I nso

 RBotRAR peSiniion pb el Eniateg ap SRl hrotaptast fusion,

bodi es are collected by 69 V\D 2005/ 017107
pefpctigpoion) sucapsutation: ¢fithg Rolvewcleptidasd in Apesomessand
NaCl, 10 MM Tris, pH 8, 1 nMEDTA; and treated with
Oditectgﬂiclroihjpstimymétl*(eﬁ)glﬁaintc&luclebuis, MO) for 15

m nut es at roomterrperature In certain enbodi nents,

the | e | I ti d

o pel RBBY by " BRT T efE G0l F a8 1pf EXbreSsion
12,000 X g. In certain enbodi nents, the
péf%/WéBf‘F@é’nd'@ﬁﬂ%\?ﬂlafﬁ@ 'B%'PF’@t bt,:tsare not “m'ted to, many

immortalized cell lines available from the American Type Culture Collection
(ATCC), including but not limited to Chinese hamster ovary (CHO) cells, Hel.a
cells, baby hamster kidney (BHK) cells, monkey kidney cells (COS), human
hepatocellular carcinoma cells (e.g., Hep G2), and a number of other cell
lines. In certain embodiments, cell lines may be selected through determining
which cell lines have high expression levels and produce antibodies with
constitutive HGF binding properties. 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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resuspended in 50 nM Tris, pH 8, and 10 nM EDTA;

| ayered over 50% gl ycerol; and centrifuged for 30
woreesnedoat 6000 X g. In certain enbodi nents, PATES$2004/018936

pell et can be resuspended in standard phosphate

buffered saline solution (PBS) free of Mgj° and Ca".

In certain enbodi nents, the polypeptide is further

purified by fractionating the resuspended pellet in a

daRéelib S BnSdding PRlyreplidésMEdeh 89stemzEiRcludedbut are not limited

Sanmbrook et al.7 supra). In certain enbodinents, such
_ , . Li
oG ThichBtogti " 8 Gh 8 boferd fdctbfingd 3HA chccipbiint

gel -runnj ng byffer, | ackin . _Accarding to certain
FesrRBhede. Rlavhit of Rpomit SNA exPeral yopiessyaRst  on
protein is produced in bacteria as a soluble protein.

| trapshormed eHbyrRASHEXPESSSIof artessTinsgst efll sysieras infested with
purified using a GST Purification Mdule (Pharnmacia).

[ 0it8$ expressiont\aictors rib i remulayiruis); plantdeedli syatdnes transfected
"refold" certain polypeptides. In certain

e wRadingH@ressiehvestbkPENY.) daglifiner Pheshic eilusiSTANV, tobacco
certain reconbi nant systens di scussed herein. In

;ﬁ{ﬁs%ﬁd”viﬁﬂ?W\Vfﬂﬁ?n%ﬁﬁé@w&hgﬁéﬁgﬂ%ﬂ expfesbRIndgetiors (e.g., Ti

oxl di zed to formdesire rtirary structure

o AbBAFER AN E( B ST BPESythBey T nicages are
related to certain biological activity of a

pol ypemiedg. | n Irfestdihenesdurthenty) aspol id@i i8 ge¢smbinantl
accorrpﬁ s%d usi ng any of a number ZF; %g% y

g ??Er’e%)%é%p ngg{l 604R %ﬁ%&dﬂ@@ﬁ@q}geeéorkﬁ%malky;%\m%ble

] ryrretlos_l_ncl ut are not |im
| Shp RS SRR 28, 4 B ERBlRRRI SRR ighart S
o Bl e e MeRBIaBR S M ARSHPER: MoFeM it o
al so contains a reduci ng agent and the oxidi zed form
ofMmhegimenigusueiyagysiem religscuy thei pre-pro-aipha sequence to direct

secretion. In certain 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 certain 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 supernatants.

[0162] In certain embodiments, a nucleic acid encoding a
polypeptide is cloned into a baculovirus expression vector, such as pV0L1393
(PharMingen, San Diego, CA). In certain embodiments, such a vector can be

used according to the manufacturer's directions (PharMingen) to infect
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enbodi nents, the reducing agent and its oxidized form
are present in aratio that will generate a

w@a2ansiocubar redox potential that allows di sul fP@BEUS2004/018936
shuffling to occur. In certain enbodi nents, such
shuffling allows the formation of cysteine bridges.
Exenpl ary redox couples include, but are not |imted
to cyst ei ne/ cystanmi ne, gl utathione/dithiobi sGSH,

SPbUBpEra %Hgﬁrdé’ EbIN PtFepiotdin-rFEENh@didamd e probiucand

2 rrercaptoet (bl\/E )/ dithio-bME. In certain

f%) %ﬁﬁgﬁtsp(?l?pééﬁ IK%@HaEi’eMB?g rhéhtb ng F)S&ﬁ?gﬂ@@ is purified

|C|ency c0'sOo
i ncl,ude, but re not
pelyeRgrae Aoyt Ghclo s Pshd anﬁ?é%rm%ﬁbmgﬁoaﬁt@'urand
inine. [0167] In certain enbodi nents, one
rAdiadl |y purifies a polypeptide. Certain protein
purlflcatlon techni ques are known to those of skil

in the.ar In c :
pur i fi | (gitGIIS | nvg’{éé};é]r&r%w Iig‘aact’ |"El I)?ﬁegiti'&e Is expressed in an
pol ypeptide fractionations from no . e.

P inebBr Biaicmy (CSain aaast SHTauls 1ehPoDPBOIYS ERpreson e well
purlfled usi ng chromat ographi ¢ and/or el ectrophoretic
t KeaWn do dhoseedeakill iarthe jgalk i Iniane: sush swstem gdutogearhiecalifornica
but are not limted to, precipitation wth ammoni um

snobgleat polyhedisjs viats ((MNR\!)HS BEEd as a vector to express foreign
I mmunopr eci pi tation; heat denaturation followed by

cgBhés fiSpbdéptera ﬁnglpaniaoaéu%WMn ﬂri&ﬁbp@b@ganmét IR®ertain
I|mted to, affinity chronmatography (e.g.,

e
e B ol g G5 AR PETB ]88 Léin be inserted
Qar.aph nd r.everse aph

f mt??ﬁiqr%?sgrv%@) el ﬁfi%%m%‘*eﬁ%wﬁpﬁ.eg Wt&ﬂﬁ{heppéfvh&er'n gene,
i SO ctrjc focusin acr
e?@gtpfﬁﬁﬁ’oh"!éiﬁf@f‘%[ﬁgo@gﬁrm}; ¥%§9f g\@t gSEﬁ dhaedeiRer
techniques. In certain enbodinents, a polypeptide is
pefiboidétents, sueaesgiubinsientian ofa augleicoasid oaplapis withrenger the
hi gh pressure |iquid chronotography (HPLC). In certain
enboessamtibbgene inactive. 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 to infect S. frugiperda cells or Trichoplusia larvae. See, e.g., Smith et
al., J Virol 46: 584 (1983); Engelhard et al., Proc Nat Acad Sci (USA) 91:

3224-7 (1994).

[0165] In certain embodiments, polypeptides made in bacterial
cells are produced as insoluble inclusion bodies in the bacteria. In certain

embodiments, host cells comprising such inclusion bodies are collected by
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purification steps may be changed or certain steps nay
be omtted, and still result in a suitable nethod for

wa bwsprapar ati on of a substantially purified PCT/US2004/018936
pol ypeptide. [0168] In certain enbodi nents, one
quantitates the degree of purification of a
pol ypepti de preparation. Certain nethods for
quantifying the degree of purification are known to _
t bowteifudfativk] Washad irhe. 18r-N4EY t @iniMERRRIHRS Y1 MW EDITA; and
include, but are not limted to, determ ning the

SRe&tdd wittPbnoy ﬁglulgt%%)%fh%)(%%f'né@ P6GR A !fBF‘;S‘WPlnutes at

assessing the ypept i de W thin
B i@hpERe, JRerR T ARBYorMe. BB N SiP i EEARARY

pol ypepti de preparati.on conprise calculating the

bP Pﬁ@orh@tﬁckﬁq?@%hﬂsaswﬁ%tgﬂm ntatvgate rﬂ%@“ﬁ“ﬁte? 8t
the bindin actjvitg of an initial extract. In .
c&21080rX grilo gertein embedienards,dhe potpeptida-containing pellet is

cal cul ation are expressed as "fold purification." The
uresuspeseed ir50 eV dsisnpH 8, lendat® Ml BB T Avi lagkered over 50%
activity depend upon the particul ar assay perforned.

[ §/681ol;! dhFesritAfuycaTBPdDd MiRlifes & 60R0YRGP A ¢8rthh embodiments,

partially purified. In certain enbodinents, partial
ol PR (o Lo RPSREATEH DS HottHaouliE saling solution

clrpSRee R nene AL, U5 EhuAn StERSHB ek s hobpeptide &
chr omat ography perfornmed utilizing an HPLC appar at us
wiirher parites by dEctenaing temesuspRaseeles in 3 eaatiing SDS

result in a greater "fold purification" than the sane

t polyacrylamidetgd! i( Seege.g. (Samiproek aatiad, stwrahatrogeriainy

system In certain enbodi nents, methods resulting in
aehodimelatg| sechoh gelican bealoaked irmg.ddCRdwasualige shé protein,

total recovery of polypeptide, or in maintaining

bRt EarAsé bXtis¥d @hdaledtfdel@BLih §8l-running buffer lacking SDS.
According to certain embodiments, a Glutathione-S-Transferase (GST) fusion
protein is produced in bacteria as a soluble protein. In certain embodiments,

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, such 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

70



[0170] In certain instances, the el ectrophoretic

mgration of a polypeptide can vary, sonetines
wargsbiiicant |y, with different conditions of BIWAAEH18936

See, e.g., Capaldi et al., Biochem Bi ophysl Res Conm

76: 425 (1977). It wll be appreciated that under

different el ectrophoresis conditions, the apparent

nol ecul ar weights of purified or partially purified

PBloteaBtdLRNAWRY in 1R £h.f ERemplary GRithadS inehfIE Ibak Yre not limited
Epi topes [0171] In certain enbodi nents, epitopes to

D S e R

164 and 165). In certai nbodi nents,, an HGF epitope . .
hiPsBBoe o Bldhacliopl 398t THETORAD UHaClrorinpRoMds Blanidine.
anti body or specific binding agent to HG-. In certain
elfbermtaia npodimepts: the refeldingiex)dafion, selutior glsogcontains a
decrease binding of an anti-HG- anti body or specific
brediicing agenttanddhe@xidized ternt ofi that educiigagent, Imce fdh
epitope may be utilized to substantially inhibit
beftboainemts, tie redutingGgennahb dgyoxidized fthi are prie8dhti@ a ratio
agent to HG-. An epitope substantially inhibits
by 'vﬂlﬂg@ﬁer@ﬂe aﬁérﬂdﬁr r%@lbkksﬁ)%@é/nt@ tHER @Abivs QiU ifigs ﬁlgufﬂing to
o HGF e t he

agent n an excess of epitope reduces

q it _ . i _ Cti A _

SRR 1 sRlrefenppSin e, RS B Bl fo Byftths o pysteine
.2005/ 017107 PCT/ US2004/ 018936 ,80% 85% .or nore.

| iSER < ROBREEAToAST SoUPles Melb PEER ety BB | | 7ec

to bind anti-HGF anti body or specific binding agent.

| pygeinedaystasnivedoivtathione/dithiohisGepl, copdc ﬁ’ﬁ'@flg@, ithiothreitol

utilized to identify antibodies or specific binding

apanvdithidme D THI, add 2smid@aptoethapol (ME )édithialbivnt b certain

HGF epitope may be utilized to isolate antibodies or

S pRfbioliraeMtisNgicacs g s uvdd edlinttabetthe diiciendy ofcrefdlaing.

enbodi nents, an HGF epitope may be utilized to

IEREMM4y 2BEbREAIsSRcIude, but are not limited to, glycerol, polyethylene

glycol of various molecular weights, and arginine.

[0167] In certain embodiments, one substantially purifies a
polypeptide. Certain protein purification techniques are known to those of skill
in the art. In certain embodiments, protein purification involves crude
fractionation of polypeptide fractionations from non-polypeptide fractions. In
certain embodiments, polypeptides are purified using chromatographic and/or
electrophoretic techniques. Exemplary purification methods include, but are
not limited to, precipitation with ammonium sulphate; precipitation with PEG;
immunoprecipitation; heat denaturation followed by centrifugation;
chromatography, including, but not limited to, affinity chromatography (e.g.,

Protein-A-Sepharose), ion exchange chromatography, exclusion
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or specific binding agents which bind to HGF. In
certain enbodi nents, an HG- epitope nay be utilized
w@sooantilomunogen to generate anti bodi es or speCi/Um04/018936

bi ndi ng agents which bind to HG. In certain
enbodi nents, an HGF epitope nmay be admi nistered to an
animal, and anti bodi es which bind to HGF may
subsequently be obtained fromthe aninmal. In certain
ahpordatagnashy, amd re@ersephaseschramatagraphy; igebiltragion;
|nterfere wi th normal HG- Met signaling. Certain

dtite bh@ﬁnét@%?a%ihyl [Boetctriv focasigdpomatiylamide gel
net ho s are provided of treating a cancer conprising

%ié@tra ‘?éélé‘garﬂi &aﬁ ﬁHﬁé oRblioh 8hd eﬂﬁérwecmawg B certain

one o nor € I nding agents to HG-.
R %&%"d'@e@é@m R Hife B tee rgréaﬁgﬁwﬂfc%ea dtohy
QIEHTION respa ﬁr@%oq?ﬁéﬁéé—iw ST Bihppggments.

In certain enbodi nents, nethods are provi ded of
trusdication s@psm@wbmchagge@paceﬁa@cﬁ%@ps gaygpe omitted, and still
adm nistering a therapeutically effective anount of
aesuloin asuitalspecethod for thei prgpagtioh ©f acsutiGEntially perified n
enbodi nents, nethods are provided of treating or

tiggg mal aria 74 WO 2005/ 017107 PCT/ US2004/ 018936
conprising adm nistering a therapeutically effecti ve
amount of one or nore specific binding agents to
and arf@16@) t herlaseraircerabediments.iang qmemgeﬁeeahe degree of
enbodi ments, nmethods are provided of treating or

eifieatiomgf apolyipeptide pvepatatibet Certagt metipadstpr quantifying the
conprising admnistering a therapeutically effective

adBYyt8é oPpuhficatioh dFekRowpasithoge bf sklil iothegant Sektain éXdmplary
In certal n enbodi nents, nethods are prow ded of

?tﬂo’ Egnﬂﬁdé’rﬁ}f%.'?é 'ntluﬂ AQH hd ed(ﬂél_‘n‘(lﬁwg Emc binding

retl nopat m ni’'stering peut| calTy
activity of the preparation and assessing the amount of a polypeptide within a
preparation by SDS/PAGE analysis. Certain exemplary methods for
assessing the amount of purification of a polypeptide preparation comprise
calculating the binding activity of a preparation and comparing it to the binding
activity of an initial extract. In certain embodiments, the results of such a

calculation are expressed as “fold purification.” The units used to represent

the amount of binding activity depend upon the particular assay performed.

[0169] In certain embodiments, a polypeptide is partially purified.
In certain embodiments, partial purification may be accomplished by using
fewer purification steps or by utilizing different forms of the same general
purification scheme. For example, in certain embodiments, a cation-

exchange column chromatography performed utilizing an HPLC apparatus will
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effective anount of one or nore specific binding
agents to HG- and another therapeutic agent. [0175]

wo mosertial n enbodi nents, a specific bindi ng ageet/usmo4/018936

HGF is administered alone. In certain enbodi nents, a
specific binding agent to HG- is adm nistered prior
to the adm nistration of at |east one other
therapeutic agent. In certain enbodi nents, a specific

E@ﬁéw y 28840l intePgideher Fold @ﬁmleét%r?rtﬁ% ﬂ@%fﬁé@@éhn’tﬁlﬁ@
e administration of at [east one other therapeutic

agﬁ%n? gq?@régé&e ?ﬁt&%ﬂé@ szgﬁ\ﬁ'elﬁ't %{tgir{‘%hﬁgdlments

adm trat on .of at least o thera eut i
'50 QE&SJFu%'OE’GéHFQre% ﬂfgﬁlﬁﬂ@a['% P“aa}’r'% ?d"a”‘ages n
I|mted to, at | east one other cancer therap%/ agent .
ﬁbneapyewﬁcp@menaﬁapv 'ag@ﬁm@'mﬁemmng agivitypfea not
limted to, radiation therapy and chenot herapy. [0176]
Ppakypapéde.i cal conpositions of the invention can be
adm ni stered in conbination therapy, i.e., conbined

with o agents. | certain odi ments, .the .

corbi nii75h" Cher ﬁbsﬁr?%ﬁmﬁt%%esa%s@efﬁe%ﬁeﬂsirwgfatlon of a
agent capabl e of binding HGF _ in conmbination with at

| @awpeeme 6@ vanys s edigsy giicantycwithslierend eenditions of
angi ogeni ¢ agent. Agents include, but are not limted

t SDS/RAGH.r Sesyaghdtapaidi st alp Bipehem Bidpthyistés Comm, 76: 425
conposi tions, antibodies, antigen binding regions,

r erdZmudt witles, amﬁémamdoth@aumaﬁd.ﬁarém efdatigpheeesis conditions,
thereof. In certain enbodinments, an agent nmay act as

atheAgH5Hreht moNEcReRW ghtsadfl lﬁﬁlb@rdr art\’H?IQlL‘éa uRiied tpotWé)eptide may

toxin.  In certain e gent y ac

| stinmul ate |tstarget (eg receptor or
eﬁgfﬁﬁéé gg{l vation or inhibition), and thereby pronote
cell death or arrest cell growh. [0177] Chenot herapy

t CeataireBkémblaey Egitopdsit are not limted to

[0171] In certain embodiments, epitopes to which anti-HGF
antibodies bind are provided (see, e.g., Example 8, Figures 10 and 11, and
SEQ ID NO. 164 and 165). 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 utilized to substantially inhibit binding
of an anti-HGF antibody or specific binding agent to HGF. An epitope
substantially inhibits binding of an anti-HGF antibody or specific binding agent
to HGF when an excess of epitope reduces the quantity of anti-HGF antibody

or specific binding agent bound to HGF by at least about 20%, 40%, 60%,
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anti-neopl astic agents including, but not limted to,

al kyl ati ng agents including: nitrogen nustards, such
waxoserhdor et ham ne, cycl ophospham de, ifosfank@eUS2004/018936

mel phal an and chl oranmbucil; nitrosoureas, such as

carnustine (BCNU), lonustine (CCNU), and senustine

(met hyl - CCNU) ; Tenodal TM (t enozol am de),

et hyl eni mi nes/ net hyl nel am ne such as

t iBoPetERyh eé}erﬁBP@mnﬁ%r(aTrEMnboHiméﬁt@yhﬁmF epltope may be utilized
t hi ophosphoram de (thiotepa), hexanethyl nel am ne

BBy Y S B S gt
l%ﬁﬁ@F&%&%@g'rﬁ# & A AR A BR S e HR SindiRg

5-fl uorouracil & fl uorodeoxyurl di ne, gentitabine,
cﬁgsgtsrf@hiahwqw@sﬂ Ingesiein esoedipents) an HGF epitope may be

5-azacytidine, 2,2'-difluorodeoxycytidine, purine
antilizagkto islate astitBdies onppeqific bindingcagdnts ydnati bind to HGF. In
azat hi opri ne, 2'-deoxycofornycin (pentostatin),

ecgttanadnibodiments)AraHGH asitdgeHiNay bef utllided adigererate antibodies
phosphate, and 2-chl or odeoxyadenosi ne (cl adri bi ne,

ZDPQ&Cmé‘BHH‘ 0] a@ér‘i’tgtﬁ%éh bWﬁJ thJiGE Iﬁ'&bhﬂ]ﬁ &thbEdieHls, an

such' as pac I taxel vinca al kal oi dS i ncl ud |ng

V'H&’fl-' @ﬁﬁbﬁ‘% g}a&awst[mz\é'd% éﬁ rJnlqmt‘ﬁ téf ﬁ@ﬂ%@t%ﬂﬁbodles or

t axot and e

2005/ 107 PCT/ US2

o SPREIG G SPHS WHIEh DR Buidbe a&eﬁﬁw eaRpHsnle; an HOF
antibiotics such as actinonycin D, daunonycin

( eRiiPRRMAY by adainisteras 9 an animajxand Aptieodiegahiah bind to HGF
bl eonycins, plicamycin (mthranycin), mtonycinC, and
amammt;e@iquentty]by idaised froasthe- am'p’@ﬂ.am certain embodiments, an
bi ol ogi cal response nodifiers such as

| MGF bFﬁ@pﬁe alayse ulilized, tonteBerénith @draFHGF-Met signaling.

m scel | aneous agents including platiniumcoordination
conpl exes such as cisplatin and carboplatin,

afienteir Ehaw@pertie Usesh as it oxant rone, substituted
urea such as hydroxyurea, nethyl hydrazine derivatives

I ncl udiggy - met hyd by iazdiiSodiMefls, 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

74



and procarbazi ne, adrenocortical suppressants such as

mtotane (o, p' -DDD) and am nogl ut et hi m de; hornones
waomsarmiegoni sts i ncl udi ng adrenocorti cost er oPEI/US2004/018936

ant agoni sts such as predni sone and equi val ents,

dexanmet hasone and am nogl utet hi m de; Genzar TM

(gentitabine), progestin such as hydroxyprogesterone

caproate, nedroxyprogesterone acetate and negestro

aESﬁ@?@mg%ﬁirﬁlﬁgs‘?éhﬁdJ& 'T'n&%faghﬁéeﬂ yleHeictibe ahidint Bﬂgne or more

eth| nyl estradiol “equivalents; antiestrogen such as

FBHE R 5AAER5 Hele LG ind AL ARLA2AGent.

plona ['uoxynes fEFSNg equi va

antlandrogens such as fl utam de,

gonadof{01ddi n- r el kaceryn kenbodeAtsangRods drd amsrmld sfdteating
and non-steroidal antiandrogens such as flutam de.

b@%é?&geﬁﬁﬁﬁ ?!’roll:fé‘l%'h@@ 'd?a%etmbﬁﬁbﬂﬁiﬁy(_%@n@‘#@] 'a?frﬁh?s‘i'enng a

speci f bi ndi ng agent I ncl ude,

b we(rgégut[&ﬁ y leﬁglrztté\ge?%@gpﬂé ?{J %?é ngt& c%? B,no‘r:r@ggér?é to
AFGoln ERitain REHAAmEt MiFRo0s afe pr’é%cf‘egéofttﬂe%ﬁﬁ%‘fp&@revennng

nmouse- human chi meric, CDR-grafted, humani zed and

f graljerative: diaketic m@mmthhﬁ@myﬁmgmn@mmnmmejapeutlca"y

i ncluding, but not limted to, 77 WD 2005/017107
PEfeCIBR0AMO 00188 3the dhosee spsdzceiﬁn bihding agerde td h§F and another
anti body libraries. Exenplary antibodies include, but
a[rﬁarapéuﬂdggérﬂd to, those which bind to cell surface
proteins Her2, CDC20, CDC33, rmucin-like glycoprotein,
and epidermal growh factor receptor (EGFR). present on
tumor EH753, andlnoggrtain embodimentse aspegificdinding agest tr HGF
cytotoxic effect on tunor cells displaying these
pisoadrimiste&deaipher In canainEmbediments al spacifiebinding agent to
HERCEPTI NTM (trastuzumab), which may be used to treat

bHEGB Is adnipfiteRACOrYrigithé adfiniStratidnefedt, legsttbrid JtHEANTM
(rituximab), ZEVALINTM (ibritunomab tiuxetan),

GH%EXE&EM ag”’élﬂ. by MBS &R ddiments, a specific binding agent to HGF is

administered concurrent with the administration of at least one other
therapeutic agent. In certain embodiments, a specific binding agent to HGF is
administered subsequent to the administration of at least one other
therapeutic agent. Therapeutic agents, include, but are not limited to, at least
one other cancer therapy agent. Exemplary cancer therapy agents include,

but are not limited to, radiation therapy and chemotherapy.

[0176] Pharmaceutical compositions of the invention can be
administered in combination therapy, i.e., combined with other agents. In
certain embodiments, the combination therapy comprises a specific binding

agent capable of binding HGF, in combination with at least one anti-
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(epratuzunmab), which may be used to treat

non- Hodgki n's | ynphoma and other forns of cancer.
w@oosainoexenpl ary anti bodi es al so i ncl ude ERBPALKIN4/018936

(I MC-C225); ertinolib (Iressa); BEXXARTM (iodine 131

tosi tunomab); KDR (ki nase domain receptor)

inhibitors; anti VEG- anti bodi es and ant agoni sts

(e.g., AvastinTM and VEGAF-TRAP); anti VEGF receptor

a n regi Nnit,i

ngé g\gghlg%éﬁ{ﬁ?bégaﬁfs%ageé e rEﬁl Ilfé?ﬂ‘éd t8Mhivithy Syrthetically

I eS an antlgen reglons

a@%e@%?% tfie fC@Tﬁgmﬁ%“ﬁa%@fﬁmoéé%d %@?Eaga. B spolors.
CiRbaF BB Ao PataRE Bhd cRBage iR df gohai "

pol ypepti des which sel ectively induce apoptosis in

t ambodeents, an AgEOdMAY acbas anragonistnertagonist, alllpsteric
TNF-rel ated pol ypeptide TRAIL. [0179] In certain
emuoddiaten os toximn trecertdie reapyodigentss aaragentimay act to inhibit or
angi ogeni ¢ agents whi ch decrease angi ogenesis. Certain

sslmhumnésar e fecdpbr & éhAybie httiviatied drinhibitioB), and
Canmpat h, (Q;F @%F ar%om stzgm Tek antagonists

t 2003/ 0162712:
cgﬁrési F’be"t%tgaée" dthgor Egg‘kéfn‘fcé' 9 HNZlS 932, and

Cerretti et al., US. Patent No. 6,521,424, 78 WD
2005/ OpN¥@y PCT / OB2oiiarapy Ieatraants intludbj lowt dre not limited to
i ncorporated herein by reference for any purpose);

aﬁhll-neEMﬁﬁﬁc agentssin€nbingh bunebtURRitedtd, aﬂ{y%tm@tadelrﬂ@ tn%delng

ant1 bodi es and antigen binding reglons) sol ub

T%e@%ﬁ?ﬂa %\B%\ﬁ%g HhedroleMd e, Bydophedpiaimibe; |fosfam|de

|st|ntegr|n o) |n to antagonlze

aentileh BBl hind Syl sRocuSTess s T hE RN )

re‘:.e@%@e @chﬁ?t g atrpuretnps e Ibefogabh” 240

5, 728 813; 5, 969 110; 6,596, 852; 6, 232,447; 6,057,124

altameaolamidehethyleniatines/ metmdmeldminessuch-as=GE agent s

(Sﬁr%tﬁylenemelamine (TEM), triethylene, thiophosphoramide (thiotepa),
hexamethylmelamine (HMM, altretamine); alkyl sulfonates such as busulfan;
triazines such as dacarbazine (DTIC); antimetabolites including 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, 6-thioguanine, azathioprine, 2’-deoxycoformycin
(pentostatin), erythrohydroxynonyladenine (EHNA), fludarabine phosphate,
and 2-chlorodeoxyadenosine (cladribine, 2-CdA); natural products including

antimitotic drugs such as paclitaxel, vinca alkaloids including vinblastine

(VLB), vincristine, and vinorelbine, taxotere, estramustine, and estramustine
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anti bodi es or antigen binding regions that
specifically bind VEG-, or soluble VEG- receptors or
wa@20059&ama7 bi ndi ng regi ons thereof) such as AvaBtT/nIM00018936
VEGF- TRAPTM and anti - VEGF receptor agents (e.g.,
anti bodi es or antigen binding regions that
speci fically bind thereto), EG-R inhibitory agents
(e.g., antibodies or antigen binding regions that

|&E§§W (Fgﬁ?‘?dt’f?%)ﬁ%‘l@lﬁi%é&@%%ﬁt?ﬁ @i@?hlﬁggﬁﬂggde antibiotics
anviten dpeRfilg T, padionga BRI i P e ot o

or .to their receptor Tie-2/TE . .
oK AR E0nE. (s FTRBN. BleR By EbyP e {%'ﬂyamvgmh BégmysinC,
or antigen binding regions that specifically bind and

i and Bictinemyciacenzyngs 8fchyas aspasegionss; kielegicasresponse

ant agoni sts of hepatocyte growh factor (HG- also

k modifieas sGelaas énteFardmalphaahd2 aGtC 86 dindGMe€ SEnhiigeatianeous
bi ndi ng regions that specifically bind its receptor

' ?mb incladihy p|£i9%n&%owhaﬂ@rmc§ lex@@tsubncasecﬁs@aﬁh and
antigen binding regions to PDG--BB |igands; and PDG-R

kl:é‘fb%? dtt*ﬁhhmhtré’éeﬁwecﬂ&i'é%o&udhnascﬁﬁtbi‘éﬁ‘tr&i@%@Egﬁﬁﬁéd urea such as

cance éra agents are angl ogenesis in Itors.
ai n such inhibitors de im.te

N m@‘bndfféveﬁ%ﬂvaﬁﬁwﬁlﬂé&@-“%&9%452'96 (MIH)

(Pfizer, USA); cilengitide.(Mrck KGA, r ma
7ao@mcarb9@gap@%rﬁneg %&stnm%sa(@ ﬁ%%a%ml@a%r&%p -DDD)
USA); Al phastatin, (BioActa, UK); MPGA (Celgene,

Usid ausnegluteteim)ide; hasmanestand autagenaistsuspluding
5892112); semaxanib, (Pfizer, USA, US 5792783);

vatisnasbhticottdpwidrdntagoriststsuehlasnphednidone and equivalents,
net hoxyestradi ol , (EntreMed, USA); TLC ELL-12, (El an,

'Héké\ﬂ@fhas@ﬁé%‘hﬂta?ﬁiﬁo Re&thahide; GRheRT™ &é‘éﬁ)cltablne) progestin
al pha- D148 Mab en USA) ; CEP- 7055, ( Cephal o

Ui@%ﬁ?'ﬂgngl\ﬁgg%tér%%ﬁhl&aé xgg@e’g\terog% .agetate and

(

megesFrol acetate; estrogen such as diethylstilbestrol and ethinyl estradiol
equivalents; antiestrogen such as tamoxifen; androgens including
testosterone propionate 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 limited fo, use
of therapeutic antibodies. Exemplary therapeutic antibodies, include, but are
not limited to, mouse, mouse-human chimeric, CDR-grafted, humanized and

fully human antibodies, and synthetic antibodies, including, but not limited to,
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Phar maceuti cal, USA); KM 2550, (Kyowa Hakko, Japan);

SU- 0879, (Pfizer, USA); CGP-79787, (Novartis,
wemosaendand, EP 970070); ARGENT technol ogy, ¥&r/uUsa)4/018936

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

fibrinogen-E fragnment, (BioActa, UK); angi ogenesis

inhibitor, (Trigen, UK); TBC- 1635, (Encysive

Phar maceuti cal s, USA); SC- 236, (Pfizer, USA); ABT-567,

( M&@@electé@ﬁys&@érﬁﬁé ahiibody I%?hﬁ@é\/béxe%ry antibodies include,

angi ogenesis inhibitor, (Tripep, Sweden); maspin,
é@ﬁ%’&?‘?@ﬂ’ﬂ@%&x ”&Eﬁﬂééﬁﬁﬁ*‘%@ & %ﬁ@&%?ﬁ‘éﬁ@‘ ShefA5C20,
( CEREd Miindke byeRbidiein ahd ﬁﬂﬁgfﬁr!?\ké?g‘ﬁ‘?‘)éﬁsﬁ?f HagEpior

02233610); platelet factor 4, liGen, USA, EP
4(FGBRY) presens op tumos sabs. mad %ntw@aﬁmdqcscq gytostatic and/or
ant agoni st, (Borean, Denmark); cancer therapy,
(cytbtmqicseifgctm‘n @mﬂrrce@alddﬂp'layaing ti®se; protaings. i Exemiplary
(pINN), (Genentech, USA); angi ogenesis inhibitors,

( ShiRied/8R); indfudd $*FERCEPG’||NW (itrastlhﬁﬁv):ab%kA/rMVmay be used to
(Exelixis, USA); MAb, al phaSbeta3 integrin, second

%Eg?f @Fe'agpc%rgc%g?@n'de&hé@fo%glcﬁ%a%éﬂ %UCNTMW”QHU)gmab

mmine gene therapy, retinopat

DEBYALIS B obliim FRER LR AR CREERERY M LY MPHGIpE™
FloRTRpUmSE) IWh CaHBR D ASER (o T PoR TR a@@mwa and

Italy); angl ogenesis inhibitor, (Al chema
Aqthter forims of cﬂz@eraﬁlea@memmpkaaegetmwﬁs alsgAyleludgrERQII UxX™
and BPI-derived antiangi ogenic, (XOVA, USA); Pl 88,

( AMErE225Rustinalib dessa); i BEXGARM @otimeNNy 1, toshemoinatfakDR
German; Muni ch Technical University, Germany, Scripps

Rnﬁ‘éé‘e adafrerRapton) iﬁmm@eé iz VESR)dntibetlies! dParitabbhists
ventis, France); AVE 8062, (Ajinomoto, Japan); A

1§§’6 (\f/g?f;,gg{ a@%@@gm@? ?ﬂ?' VBGF MY r6PhAHdieskhd

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.

[0179]‘ In certain embodiments, cancer therapy agents are anti-
angiogenic agents which decrease angiogenesis. Certain such 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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(Boston Childrens Hospital, USA); ATN 161, (Attenuon,
USA); ANG OSTATI N, (Boston Childrens Hospital, USA);
wQ@20mepimuayest radi ol , (Boston Chil drens Hospi tedT/ULE8)/018936
ZD 6474, (AstraZeneca, UK); ZD 6126, (Angi ogene
Phar maceuticals, UK); PPl 2458, (Praecis, USA); AZD
9935, (AstraZeneca UK); AZD 2171, (AstraZeneca, UK);
vatal anib (pIN (Novartis, Switzerland and Schering
/sach@rwmmfs incorporated herein t;yanemv&yce forrany pwpese); anti-
(EntreMed, USA); pegaptanib (Pinn), (G lead Sciences,
USHEAK agarits gwhichZodludé, Youtsee nobliméteditd yantiBodids and antigen
Korea); vacci ne, gene-based, VEG- 2, (Scripps Cinic

TWERK HRASpt {sSUPiléy, @KS. Patent No.
Cana§§$§@bﬁ§? Eggﬁﬁ?ml vers%;&tgy %ﬁﬁégplg?lgrm a eg{ Sgn atem o

?Eﬁ?f eﬁé’g@%ﬂw ‘??gﬂtgﬁ% %%?Ihjhﬁfégtéﬁ-ﬁ@éﬁﬁg%?mg of integrin
35 W hgAngs Reaiskw g ﬁt'ny“%?&i'b"ﬁﬂéwﬁfég&?ﬁ%og%'@éﬁf\ kiph

not upor am ne C, (Brl tish Col uynbia University

caeeRriay andpptiEephrin@niibpdieshantigripbindiag restqr]@s PFagtagonists
(pINN), (daxoSmthKline, UK); E 7820, (Eisai, Japan);
QMCS.EBaIen( Nasv2,081,245; 667(35,818; 8,539, 1 1@.E6,§%,85@A6t2é2n‘b47;
Canada); vacci ne, angi ogenesis, 81 WO 2005/017107

03 1520 (e PeidRGanjiimhrabBes th@ﬁz@f) antiokE GFsagents (e.g.,

pl asm nogen activator inhibitor, (Dendreon, USA);

1%3@5%"%? %n&ﬁ%%’@&ﬁ@thétj Qécméﬂil |ﬁbf\fEGF or s)oluble

I bitors enova pha on, US

S@rf@?%@&?%@‘%ﬂ%%d m@ﬁ;ﬂbﬂ%@%f;@gf&%@aa sibipe o
t Techn | ogy, . Sou K .

S5 A Elhand AR VRGF GepPtardbents - bl o antigen
France); CP 868596, (Pfizer, USA); CP 564959 (OSI
(bging regiopa e Bpecificalhebinditispeto)y E&IFA inhibitory agents (e.g.,
(d axoSm thKline, UK); KRN 633, (Kirin Brewery,
Japiboiliescregtiden ibim‘ifyg sggjomnhat ispegificallyalpind thereto) such as
2- met hoxyest radi ol ,
panitumumab, IRESSA™ (gefitinib), TARCEVA™ (erlotinib), anti-Ang-1 and
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 kinase
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 regions 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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(EntreMed, USA); anginex, (Mastricht University,
Net her| ands, and M nnesota University, USA); ABT 510,

w@ Aobott97 USA) ; AAL 993, (Novartis, Swtzerl ardi/ys2004/018936
VEQ, (ProteonTech, USA); tunor necrosis factor-al pha
inhibitors, (National Institute on Aging, USA); SU
11248, (Pfizer, USA and SUGEN USA); ABT 518, (Abbott,
USA); YH16, (Yantai Rongchang, China); S-3APG

(§BSW814 @Sﬁie@fssﬁ 'ﬂ%ﬁgh@b NH?&(RG%AE@é Ekd‘@\)ivocszz)
nCl one SyStens, USA); al p a5 bet al ,

Eﬁéﬁéﬁsﬂwﬁégﬁd%%"eﬁ ﬁégﬁﬁgﬁé‘g @’6%351%@3”‘&% UK);
Uesr it benel K S 5ETe 2 b jamaetal ddnia. UsA, us 5892112);

conbretastatin A4 prodru (Arizona State University,

P a0 iizsH U ks DS b2 e ataaniRs dYlovany, Smizetand); 2
2690, (Bayer, GCermany); AGM 1470, (Harvard
Uﬁeﬂaam)qﬁesyadidSAEnﬂfeMmdiaUSk)pahC BirlcH1 ZAElakSrglandGanecortave
13925, (Agouron, USA); Tetrathi onol ybdat e,

( hbétagy, S(Atc\bnOUSN)CQIbﬁafDMﬁ%b g eﬂOQSA?VQEPe State
Un| versity, USA) Cv 247, (lvy Medi cal, UK); CKD 732,

endot gcﬁﬁhlggp%vsw O#Hég\t/ﬁw%) (rellr}%’sl’ W [ r%ogl adi ne
B0 Bt Sﬁ%w@mé@%ﬂ%qﬁwﬁiﬁ L w

3 ) am ne
Lényrrﬁmut@eﬁé/es.@@hgss&s&syov@aﬁe&fo,tw@&ﬁu B, (prizer,
(Marinova, Australia); heparanase inhibitors,

(Uﬁﬁ)gﬁﬁP 78788l ( )\lovmlssm,ze(lmd deP? 936070); M@ENT technology,
Honoki ol , (Enory University, USA); ZK CDK, (Schering
A@ri@MMNMIGBR-SWQ(thSsbBI& JehrisGn, GSAJRfilyinogdk-E
229561 (Novartis, Switzerland, and Schering AG

gRenl,; (Bievke: \5 té’>QQK% @%en@éﬁ)mhkﬂ% ¥tAgen,(ORy; SI*BC-1635
Japan EGF recep SA) ;

or nodul ators, (Phar macopel a,
R/%rlbﬁ‘a c%!&hé‘&lg”p C(és‘@éﬁf‘fer%&snﬁm% (Abbott,
at| n, iona ut es

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, alpha5beta3 integrin, second
generation, (Applied Molecular Evolution, USA and Medimmune, USA); gene

therapy, retinopathy, (Oxford BioMedica, UK); enzastaurin hydrochloride
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Heal t h, USA);vaccine, Flk-1, (InC one Systens, USA);

TZ 93, (Tsunura, Japan); Tunttatin, (Beth Israel
wompitah; USA); truncated soluble FLT 1 (vasewl/a82004/018936

endothelial growmh factor receptor 1), (Merck & Co,

USA); Tie-2 |igands, (Regeneron, USA); thronbospondin

1 inhibitor, (Alegheny Health, Education and

Research Foundation, USA); ; 2-

Bwsmsswnfyom dGE‘P 1854 4Ce halon USA and Sanofi- Synthelabo
chl or ophenyl') -3(tr|fluororre )-1 Hpyrazol -1 -yl)-

A% BG 30uRks ¥ ﬁéﬁianeuﬁ ich. Jtaly); angigognesis
i Kt etspr%ﬁ%» &Eéﬁeﬁ@g@b @%ﬂ?%%m%, BPI 21

4, antl-(hurmntransformn romh factor.beta
( ROAEP Iraiyed andirngicgenisy (X J3AY rPd.&mPrqge@uAﬂm@ha)

wi th human nonocl onal CAT 192. kappa. -chai n di ner);

Frtiénditidm (e NNEOMerck ¢eaiA, Gemban;| Mukich-T&chnical University,
interleukin-12; 4-1 BB ligand; anti-4-1 BB anti bodi es;

TUérrr&rm‘yaS@ Fﬁé @Ilﬁbd\nﬂNﬁeé@?@l@F@Und@ﬁ@gmﬁTﬂ %etuxnmab (INN),
including T R/ Fc, TWEAK antagonists and

OGB48V TV Y B Y o

RSN S S T e
SRS BRSNS LS %
Soc. hrol . 10: 2135-45 (1999), here |ncorporated
bf«N@lﬁﬁ%‘El@l ﬂBostnghqgmrpﬁ)l;i@;p@@joHSﬁ)gg -methoxyestradiol,

t hronbospondin 1 inhibitor, and inhibitors of one or
b¢Bbstoh Childeeris ldosﬂiteé,—lZSAD;gZIDtﬂSamSwéwa;ZsenAng;IZD(); 2D 6126,
nunber of inhibitors of Ang-2 are known in the art,

S T g e

RS, ! R AERh g s or, BHPUR,
:qsﬁayaéf % eg%‘a qn&l Orcfl %elq%%g é%f %e?rnmca%y stsng factor pathway
inhibitors, (EntreMed, USA); pegaptanib (Pinn), (Gilead Sciences, USA);
xanthorrhizol, (Yonsei University, South Korea); vaccine, gene-based, VEGF-
2, (Scripps Clinic and Research 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); OXI 4503, (OXiIGENE, USA); o-
guanidines, ( Dimensional Pharmaceuticals, 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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pepti bodi es are al so known in the art, and can be
found in, for exanple, published U S. Patent

wWaAppsHOTtAdi on No. 20030229023 (correspondi ng t oP@ZUS2004/018936
Application No. WO03/057134), and published U S.
Pat ent Application No. 20030236193, the contents of
whi ch are hereby incorporated by reference in their
entirety. [0181] Certain cancer therapy agents

| (Exitrhed LUSARI@oRiIDasE Izalﬂstnadogémacﬁ\}mbn iebiitde, (@wthdreon,
t hal i dom de anal ogues (N- (2, 6-di oxo- 3-

d
Bg&;ﬂ i g%'%ﬁ%@e%';'\f@pt faﬁ%ngﬁogfgggﬁﬁpanw%ummehér@t Btknova, UK);

n@#ﬁ’: g%%{l 69%118!01’\ QIéAG)t Bﬁﬂ(yﬂﬁg 562% %B&yert b'er?%%'h%%n]glomdm
d('h%mt % A é%%riﬁg% @Ségd{%%a%é &{)‘ggﬁ)ﬂ%‘?ﬁggmﬁwte of

%ht hacened| one); suradi sta
Emlqagmbnylmsﬁpmm@@awéa»w%% HGhxaSMéhiline, UK); EHT
di yI )carbonylimno(1l-nethyl-1 H

P91 0 b (ExénBlitd Fyericeyr @B BE85a6 n@ifizbr, LISAB-CP 564959, (OSI, USA);
napht hal enedi sul fonic acid tetrasodiumsalt); SU 302;

SOP3sY76 ) (RALSE, UGA); 786034 (GlaxoSmithKline, UK): KRN 633, (Kmn
2-cyano- 3-[ 4- hydroxy , b- bIS(l nethylethyl)phenyl]

CBRARE, BA0R. b L@%’&%@@%WFZ"&°§§'%2%§2%*Q %ﬁﬁadg%
/ ;
TR Gl Sl SR
3 (3,
{Pliytasots bpieraig S AR AET 1560 dAAIGUSA) ABbiesS. At
S 836; RG 8803; RESTIN R 440 (3-(1-methyl-1
HSwitaetlargd)y MEGH, (RrotensaTigeh, &JSAY, tumer peciosis fagtopiajphi

H pyrrol e-2,5-dione); R 123942 (1-[6-(1, 2, 4-

t mhitsioag, qNabiowhl) INStitye od dgjingy, IUSAY; [SR) (1 248 | (Phizernti$A lahd
phenyl ] - 4- pi peridi nam ne); prolyl hydroxyl ase

i( BUGEN USARAET §%8) AbboteVsgdy Bgpepraritai RONGHaRg, China);
S o
IFnQCI grs%yems,rﬁéRﬁWAb, 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 706,
(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 Medical, 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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al pha- net hyl - 1- oxo-1 H 2- benzopyran-3-acetic acid); NF
681; NF 050; MG METH 2; METH 1; manassantin B

w@ 200phEH)7L- [ 4- [ 5-[ 4-[ 2- ( 3, 4- di net hoxyphenyl ) - PCT/US2004/018936
2- hydr oxy- 1- et hyl et hoxy] - 3- met hoxyphenyl ] t et rahydr o- 3
, 4-di met hyl -2- furanyl]-2-neth
oxyphenoxy] et hyl ] -1, 3- benzodi oxol e- 5- net hanol ); KDR
nonocl onal anti body; al pha5beta3 integrin nonocl onal

(PR AR o Qe R A e GY: Gepeere
gﬁ/{ Iﬁ%@@om Pé%%%%éﬂe | nt éh@g\?&f) eAcustraﬁ;a
? ﬁgggan%tséﬂnfglégéﬁaﬁgéw%t 32{"4#30 ggpﬁanesgaﬁbléwea );

ovari an cancer, gliom, endostati n coI or ect al

c denokiol XEM@YRINniversity, M@Ah@dﬁ@ﬁfg (§eheting Aty iGererany);sZK
i nhi bitor, or angiogenesis; gelatinase inhibitor, FR

1 Ahbi? Séhéﬁl@b A@Getma&yheﬂeal%G&O(mvams Swﬂzerland and
5- net hoxy 4- 2- met hyl - 3- ( 3- net hyl - 2- but enyl ) oxi ranyl]

1%@%9%% 2Géﬂn%4 Sxip 368! ﬂ@MAf PJ'S‘AS”V@M {3, Nihisho,
- al pha- am no- hydroxy 4 Y(hydroxynet hyl )

b?ﬁé&@?m ?ec?ﬁ‘ﬂt?r)mofihﬁﬁ&geﬁiﬂa{?ﬂ%'&BBQ%nUgA VE-cadherin-2
flaB St Inéé{ glpi(ﬁpﬁeﬁlg( f Stel,égéL d’}sos @{P@%qr?al Institutes of

fibroblast growth factor antagonist; FCE 27164 27 7
shleptho bigsy) yagdine, Pt L(:tm@bmeo&mgms USA); TZ 93, (Tsumura,
[ carbonyl bi s[i m no(1- et hyl -

HJppan) TeniStatinl (Hefic taraelri—;tospﬂahd.QSA)mrm;cIateld séluble FLT 1
pyrrol e-4,2-diyl)carbonylimno]]bis-1, 3, 5-napht hal enet
rl(ﬁadchwehd@memahgmndaam Fee E)om 8ek¥Co, USA); Tie-2

(8, 8" -[carbonyl bi s[im no(1-net pyrrol e-
4 I 0
h ?/I‘r;k?é’o E{%géﬁ@rg))ﬁyl @Ag gﬁg@ilﬁlbg (ﬁ]t}l |nh|b|tor éAIIegheny Health,

%Hﬁﬁgﬁggfess%éﬁﬁ%”#éuﬁ%w@%%f.éé@ines@ﬂsmde 5a
BBk R Bl P g EL i e
roteln ;. contortrostatin; CM 101;

cﬁeﬁar(taS)rzragm%@hmstf{Q raathopts-H1ZB_¥32692:

trimethoxyphenyl)ethenyl]p henyllpropanamide monohydrochloride);
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 ligand; CD40 ligand;
interleukin-2; interleukin-12; 4-1BB ligand; anti-4-1BB antibodies; TNF
antagonists and TNF receptor antagonists including TNFR/Fc, TWEAK
antagonists and TWEAK-R antagonists including TWEAK-R/Fc; TRAIL; VEGF
antagonists including anti-VEGF antibodies; VEGF receptor (including VEGF-

R1 and VEGF-R2, also known as Flt1 and Flk1 or KDR) antagonists; CD148
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BST 2001; BLS 0597; BIBF 1000; ARRESTIN; apom gren

(1304-1388-type XV collagen (human gene COL15A1
wabkpkal7ieThai n precursor)); angi oi nhibin; aaMCT/U$2004/018936

36; 9al pha-fl uoronmedr oxyprogest erone acetate

((6-al pha)-17-

(acetyl oxy) - 9-fl uor o- 6-net hyl - pregn- 4- ene- 3, 20- di one) ;

2-met hyl -2- phthalimdino-glutaric acid

faléclre?eﬁéb)(@'b@ﬂEPﬂXEfﬁ’ﬁPSdeFWPRZr ¥be T%kahash. etal., J. Am.
hyl pent anedi oic acid); Yttrium 90 [ abel

"ggg NgB@olq '2q§§y4586}9§9%%g?%ﬁ4@oggora§q b¥]r erence, for,any

APWP&Sg% Bg?&ﬁslhﬁ%‘?%gggé R?ﬂ”ﬁ% Ipét%?natna in lbsltlcj)lrsf o} orZé or both of

2- (2-chl orophenyl) - di hydr oxy- 8- ( 3- hydr oxy-1I -

anteh?/ or Tigy2 higpnds kﬁucﬁa&;A@g@)) A nyrgper ohl@utors olsAng£ are
7820; SU 11248 (5-[ 3-Fluoro-2-o0xo0-1,2

dkingnaiin @ theodr, (iB&Ydinig ai&hAngingrrht]bo?Jjes desugibeylin published U.S.
pyrrol e-3-carboxylic acid (2- diethylam noethyl)am de)

( PétertiApplicabrORd; 26RO cbiFsp sty & PCT4Apslication No.
3-[[3-[(4-am nobutyl)am nopropyl ] am no] 24- (hydr ogen

5
éwé%?@égﬁé%ﬁéﬁéﬁz& P??é*ﬁm-%ﬁ%'??%ﬁ%aéﬁ%?m*%
tvl),- y-4-12- et
viepIsea py RPN Ay ety Addiionsy Age-2

t6 t 3R-[ 3al pha, 4al pha(2 , . 86 WD
889@} fggf%w[ﬂﬁ%% p %3@65"?@5@? 93856@39[]’]@ exargple,
H28 C N 06); AZD 9935; BIBF 1000; AzD 2171; ABT 828;
keublished .Sk iRatent Application bion 20836229028 (Gepesponding to PCT
(1-[3-(Di et hyl am no) -2- hyd
r Application Moi WQ030F034) aand published U.S. Patent Application No.
yl met hyl am no) ant hr aqui none funerate) (C24 H29 N3 04.

CAob¥028D193| thé Edrfien®dfivtith Brd HeledY iRé B@faﬂéd bz%fe?gnce in

Troponin |; BC 1 nonocl onal anti body;

6 731 (3-
(@‘%% %ﬂphet ho§<yphenyl )-2(E)-propenoic acid
(3R, 4S,5S,6R) -4-[2(R) - nethyl- 3(R) -3(R)-

( 3- et [o/IB12- but eGghtamxcancen thetapy hgbnisanblarg; but are not limited

oxaspiro[2.5]oct-6-yl ester) (C28 H38 08); IMC1 Cl1;

agAThalidoni¥e andWalidbhidAntiatsfiies (K- (20Edfoxe-3-
piperidyl)phthalimide); tecogalan sodium (sulfated polysaccharide
peptidoglycan); TAN 1120 (8-acetyl-7,8,9,10-tetrahydro-6,8,11-trihydroxy-1-
methoxy-10-[[octahydro-5-hydroxy-2-(2-hydroxypropyl)-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(1-methyl-1H- pyrrole-4,2-diyl)carbonylimino]lbis-1,3-
naphthalenedisulfonic acid tetrasodium salt); SU 302; SU 301; SU 1498 ((E)-
2-cyano-3-[4-hydroxy-3,5-bis(1-methylethyl)phenyl]-N-(3-phenylpropyl)-2-pro

penamide); SU 1433 (4-(6,7-dimethyl-2-quinoxalinyl)-1,2-benzenediol); ST
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CKD 732

(3-[4-[2- (D nmet hyl am no) et hoxy] phenyl ] -2(E) - pr openoi ¢
woaeis (@29 HA1 N 06); U 995; Canstatin; SQ 886T1/UST004/018936

2584 (1-[11- (Dodecyl am no) - 10-

hydr oxyundecyl ] - 3, 7- di net hyl xant hi ne) (C30 H55 N5 03);

Sal nosin; EMAP II; TX 1920

(1-(4- I\/Ethyl pi perazino)-2-(2-nitro-1

H- 1514ii 3326989 solublehZieoPe$E BB derivitivebEPARImod sehaxanib

Beta-x inhibitor; CH R 11509 (N-(1-Propynyl)glycyl-[N

2 NN3AHYS, Bl dim I-1 &l L iNvd 5 .
E)I (-sp(1I4N nmet hggpﬁgﬁs‘yl %ﬁyf%ﬁlggw&@ H%gill\l%ﬂorg%;l-' IE%"P’ 2

i?@?e& B2 Y 8sB3; ARSTINFR M@“@Sﬁe}{yl-1g§ina§h§-w-4 (1-

hydr oxy- 2(E) - hexenoi ¢ aci

[ %BW? ﬁi“ﬁ@%mﬂ %MVWW% 2458igne) R 1 2382 ife61.2.4-

er nd ki nase inhibitors
%9@’?4?& (S%ﬁ? IDrWS'fj mﬂ]?\k@ -{tgtluggomethyl)phenyl]-4-piperidinamine);
chI orophenyl ) - 4-(4-pyridi nyl met hyl) - 1- pht hal azi nam ne;
4_;Pr4>1y[l Fy{i@xy pgﬂraj:lguor progression elevated genes; prinomastat (INN)
(trifluoronethyl)phenyl]am no]carbonyl ] am no] phenoxy] -

N-(§8)-8)2-ditnetinyl4-[fpiepyridploayiptienyllsulphonyl]-3-
N-[ 2- (di et hyl am no) et hyl | -5-[ (5-fluoro-1, 2-di hydro-2-0

X cthiohirbr ﬁdmieo'érb’dhy@ﬂ’@%ﬁ‘ﬁé BMH} I@V“m@b”ﬁw&' (8hydroxy-6-methoxy-

H pyrrol e- 3- car boxam de;

o g t@@ﬁ%ﬁé‘n"@@%@onyfcﬁc&h@% Y Pasi W gog
o R T RS RRU AR P11 B Heleng Ao RvRheny)-

|
3%@%%&&@#6&%5&3332 St aypBenylietmbygprdiimpthyl-2-
- 0XO0-

1iuranyﬂeawmeﬂm<yappwmemw 143-bpoaotiaxole-S-thethamslp DR
ester N,N-dinmethyl- glycine; N-[5-[[[5-( 1,1

- .roomadionyd| eintipodly; 2 shest@itad Imeghy Hdribbldna?ahfb&:ﬁﬁ LY 490293

4- pi peri di necar boxam de;

N{D3msiRb-B-Pyrdisylf- hH%@;ﬂhﬁBM'é Bw‘gt f |<]PAT§8M& |e)613{F50glo1448

[[[2-(nethyl sul fonyl)ethyl]ani no

PAESSh) B Pendh éeet%%%“év?w@%m A9 cos
Kﬁ(%&ﬂ%}tﬁ Lﬂoﬁ%&%gﬁ%hen@r} ﬁ‘}jzam Cg&pe 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-butenyl)oxiranyl]-1 -oxaspiro[2.5]oct-6-yl
ester); forfenimex (pINN) (S)-alpha-amino-3-hydroxy-4-
(hydroxymethyi)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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6- [ 3- (4- nor phol i nyl ) pr opoxy] - 4- qui nazol i nam ne;
N- ( 3- et hynyl phenyl ) -6, 7-

whem§atret hoxyet hoxy) - 4- qui nazol i nam ne; PCT/US2004/018936
N(3-((((2R)-1-met hyl -2 pyrrolid inyl)methyl)
oxy)-5-(trifluoromethyl) phenyl) -2-((3-(1,3-oxazol-5-
yl ) phenyl ) am no) - 3- pyri di necar boxam de;
2-(((4-fluorophenyl) net hyl ) am no) -

N;&a?rb&rﬁ l(u% 1r¥c e ;yr iHFerdPéMCQ ail) baﬁidwhaq%() rRethyl-1H-

I uororret pheny pyri di necar boxam

Zpbgaﬁe*\{ﬁta. \BiBofiFhBael §5tr‘iénJHtH@(eHHﬁfsﬂ}fbn|%%'iH"]

uor

(DA g e B ST REIDYa iy H-pyrole-

pﬁra-dwhyarrb@nwmmﬁ Togthil- 1 H-pyrotest .2xdiy) earbonyliminoliisisni, 3,6-
| - 5-

( %g;%zhamrmhmuﬁph)qoamdy lendatheyial monecyte okiwatingepolypeptide 1I;
N-(3-(1,1-dinethylethyl)-1 H

PYIEGIR aﬁtnyér)s&.oﬁgcﬁru@mnde nahtivah§ivgeaid 1) trdphiy fastorec

ar boxam de; N-(

o a%ﬂn% §¥ah¥ ‘égg @Bét%qur BBI-$ a}ﬁb logenid Brofdihi @T18577;

I necar boxam d

(féﬁ%ﬁ&éét%ﬁ%tévﬁdaﬁéhyﬁsiPoétﬂa%'&l%;?ﬁé%ﬁlé%{ﬁ‘%éﬁ%yzmz;
3%&@%%@5%@%&% 100% ABRESTIN 3qaiggsh 51041 38-ype

et [ ) oxy)

W'@QSBW@UW)MQ}JSAQWP}EWH%%WMQWG@) angioinhibin;
N—(3 3-di net hyl -2, 3-di hydro 33 WO 2005/ 017107
P@EA[DBEwoaﬁmﬁﬁﬁs-flumromedroxyprogesterone acetate ((6-alpha)-17-
H i ndol - 6-yl)-2-((4-pyridinyl methyl)amnm no)-3-pyridi nec

a{dseeAekpe9-fillofA6-methyl- pregn -4-ene-3,20-dione); 2-methyl-2-
(pent af | uoroet hyl ) - 3- X( 2-pyrrolidinyl net hyl)oxy)p

Db scd -0 3 dnvgre toxg2ttisongor 24 2
iy g"‘%f‘ghﬁ’?%9¥' e SEgResymoeparaampey AG:

ar box

?\ﬁ%@f? i d{o‘b&célmmeﬁwwr@'@ -yimathyPRRERYRIn ZRBRYCH 52 14 N2

é) yridi nyl)ethyl)am no)-3-pyridi necar boxam de;
NQ)4 ueﬁ (pRaspfiomannopentaose sulfate); Alvocidib (4H-1- Benzopyran -4-

tetrahydro i soquinolin-7-yl)-2-(1

Hohad2{2/chfbryplaenyted, 7Adibhpdriorp8- (Behydtoky- 1Hmethyl-4-piperidinyl)-

i ndazol - 6-yl am no) - N-[ 3- (1- net hyl pyrrolidin-2-yl met hox

Ytisoe )Y (G2 vRRor@tNn0d5); E 7820; SU 11248 (5-[3-Fluoro-2-oxo-1,2-
dihydroindol-(32)-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-aminobutylyaminopropyl]lamino}-, 24-(hydrogen sulfate),
(3.beta.,5.alpha.,7.alpha.)-) (C34 H65 N3 O5 S); Eriochrome Black T; AGM
1470 (Carbamic acid, (chloroacetyl)-, 5-methoxy-4-[2-methyl-3-(3-methyl-2-

butenyl)oxiranyl] -1-oxaspiro[2,5] oct-6-yl ester, [3R-[3alpha, 4alpha(2R, 3R),
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phenyl]-nicotinamde; N-[I

-(2-di net hyl am no-acetyl)-3, 3-di net hyl -2, 3-di hydro- 1
wokiondolieb-yl ] -2- (1 H i ndazol - 6-yl am no) - ni cot PCEITEH64/018936

2-(1 Hindazol -6-

yl am no) - N-[ 3- (pyrrolidin-2-yl methoxy)-5-trifluoroneth

yl -phenyl]-nicotinam de; N (1

-acetyl -3, 3-di net hyl -2, 3-di hydro-1 Hindol-6-yl)-2-(1

H5beta Boktd]) YCAgTHRP €1 NiOS); WZDYDISS5; BIBF4160aiAED RYT1,1ABT
-0x0-1, 2, 3, 4-tetrahydro-i soqui nol i n- 7- yl)-2-(1 H

i z L n )
@?8_ R%‘S elﬁlt’e)ﬂ'ggﬂb :Sﬂfl)tgmzqw%ppg;q o % r6(:)38$66ph‘£3 Dietréy ?mlno) -2

TR IR SR RO Tumore
N(Efﬁz??@',@g 1o a{f‘wﬁt@p ﬁ%gy §16, drtPEBB A broies; HuI 77,

H-i ndazol - 6- yl anmi no) yridyl)]carboxan de, and

kil FeRaNIN hrBCBﬂt r@p@odpe@haﬁ@@db’n V5. 2peReG20% EKD 731 (3-

6, 258, 812; 6,235,764; 6, 630,500; 6,515, 004;
6(Eaﬁ-lﬂﬁtet@)@meriﬁ)w(5;&6[3659@;acﬁd BH 48%85,6R)-4-[2(R)- methyl-
5,990, 141; U. S. Publication No. US20030105091; and

Gﬁﬂéfﬂ -Oibutdmy@rhdranidy &hbﬂﬂ) OfS-oxaspiro{2.5]oct-6-yl
V\l;) /3(7 1/ 32651ﬁWV‘002/ 6%91 W02/ 66478I; (23] y

%8%5@%%H3%/ %?7&61 1%ﬁﬁé%§g \%qéﬂgégggbcol; Kringle 5;
R e e e

publ i C are hereby incorporated by reference f
Ko ng%fmstatw 50 865182 (et YDogesgieringicto-

b| ndi ng Ig\lgent to may be adm nistered prior to,

c byidioxyendeam]ltdh7- danetfefmmoe}(CSOd-lSE &t @8N tSalmosin; EMAP II;

cancer therapy agent. In certain enbodinments, a

sici 920:(1b(4wieﬂg/lpigeratzind)Q-tﬁithHbBirﬂida'ZWI)SH atieshone) (C10

prophylactially to prevent or mtigate the onset of

beng N9ER)bxIpFELABERLK HIGHHTECHIRM 1690LN- - Propynyl %|ycyl [N-
enbodi rrents a specific binding agent to

R e e e G T o

methoxyphenyl)methylamide)(C36 H37 N5 O6); BST 2002; BST 2001; B

0829; FR 111142; 4,5-Dihydroxy-2(E)-hexenoic acid (3R,4S, 5S, 6R)-4-
[1(R),2(R)-epoxy-1,5- dimethyl-4-hexenyl]-5-methoxy-1-oxaspiro[2.5]octan-6-
yl ester (C22 H34 O7); and kinase inhibitors including, but not limited to, N-(4-
chlorophenyl)-4-(4-pyridinylmethyl)-1-phthalazinamine; 4-[4-[[[[4-chloro-3-
(trifluoromethyl)phenyllamino]carbonyl]lamino]phenoxy]-N-methyi-2-
pyridinecarboxamide; N-[2-(diethylamino)ethyl]-5-[(5-fluoro-1,2-dihydro-2-oxo-
3H-indol-3-ylidene)methyl]-2,4-dimethyl-1H-pyrrole-3-carboxamide; 3-[(4-
bromo-2,6-difluorophenyl)methoxy]-5-[[[[4-(1-

pyrrolidinyl)butyllJamino]carbonyl]lamino]-4-isothiazolecarboxamide; N-(4-
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[0183] Exenplary cancers include, but are not |limted

to, breast cancer, colorectal cancer, gastric
wa@amwsiormon, glionma, head and neck squanous cebPdT/US2004/018936

carci noma, hereditary and sporadic papillary rena

carci noma, |eukem a, |ynphoma, Li-Frauneni syndrone,

mal i gnant pl eural nesotheliom, nelanoma, nultiple

nmyel oma, non-small cell lung carcinoma, osteosarcons,

0Mﬁfﬂw@-@-W@Fﬁen;@ﬁﬁ%@tﬂbky‘-ﬂ@ﬂﬁ%hylPi— Eieﬂ”ﬁﬁuyﬂ)?ﬁé%ﬁéxy] 4-
small cell ung cancer, synovial sarcoma, thyroid

AR 715 s
ggtmﬁﬁrégé? ﬁfpvaf3f“@¥3%@af)f§9 ﬁéﬁﬁ' ‘?%P“Mﬂ-da ethyl-
treatnent o cancer n certaln e od

spweine; B-iSriHar g QMFYPH‘W@“OX%O'ME@@MW“H@}\?ﬁWéF@'MH -4-

with a therapeutically effective amount of an
apigeridimeshrbaxasvidgeh{3-chigerd((3Huerquteny|) rethaxydphanyl]-6-[5-
agents that may be adm nistered wth a specific

bi[dimethggaionyletiiEamine sty 2ufuraiyi]-fauirdzolih &fire) 4-[(4-
a menber 90 WO 2005/ 017107 PCT/ US2004/ 018936 of the

é*i‘(éﬁ‘”*‘ﬁb@f'@"’é’?é"wg? CELTERATIR parsgg=- =
wARE oSty en 80 Y e Br R dhor AL Smethoy-
I d ki
i ﬁﬁ#ﬂg Bioholi¥ b agatd a“fﬁﬁéf&%ﬁ-e@hyr&ﬁr?hery&%
a COX-2 inhibitor, CelebrexTM VioxxTM a vascul ar

eh@(ﬁ mathexyeihow) #4-auibazelinaumoe) N-@-((R)-rvaethytar . a
fibroblast gromh factor (FG-), an FGF nodul ator, an

epym«eliditmﬁ)rgekbmt)hxy)a&:—(tdflu@ﬁ&’ethylmh&@?)-z-((ﬁeml,(hbmazolfﬁ-
keratinocyte growh factor (KGF), a KG--rel ated

B arine KSPHBMStA (£ kpr rpino)-

sRe@- (R OHkHYI- 295 olibyhFethyl) oxy)-5-(trifluoromethytphenyl)-3-
pyridinecarboxamide; N-[3-(Azetidin-3-ylmethoxy)-5-trifluoromethyl-phenyl}-2-
(4-fluoro-benzylamino)-nicotinamide; 6-fluoro-N-(4-(1-methylethyl)phenyl)-2-
((4-pyridinylmethyl)amino)-3-pyridinecarboxamide; 2-((4-
pyridinylmethyl)amino)-N-(3-(((2S)-2-pyrrolidinylmethyl)oxy)-5-
(trifluoromethyl)phenyl)-3-pyridinecarboxamide; N-(3-(1,1-dimethylethyl)-1H-
pyrazol-5-yl)-2-((4-pyridinylmethyl)amino)-3-pyridinecarboxamide; N-(3,3-
dimethyl-2,3-dihydro-1-benzofuran-6-yl)-2-((4-pyridinylmethyl)amino)-3-
pyridinecarboxamide; N-(3-((((2S)-1-methyl-2-pyrrolidinyl)methyl)oxy)-5-
(trifluoromethyl)phenyl)-2-((4-pyridinylmethyl)amino)-3-pyridinecarboxamide;
2-((4-pyridinylmethyl)amino)-N-(3-((2-(1-pyrrolidinyl)ethyl)oxy)-4-

(trifluoromethyl)phenyl)-3-pyridinecarboxamide; N-(3,3-dimethyl-2,3-dihydro-
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is used wth particular therapeutic agents to treat

various cancers. In certain enbodinents, a specific
whe2mdormgoagent to HG- is used with particul ar PCT/US2004/018936

therapeutic agents to treat or prevent nmalaria. In

certain enbodi nents, a specific binding agent to HG-

is used with particular therapeutic agents to treat

or prevent proliferative diabetic retinopathy. In

CGH-Fﬁh'dBI S%OZJU (are;wrﬁj.nylﬁhew)%vmﬁé swr.em&aku@@nﬂad K8-

desired | evel of tredtnent, hree, or nore

a85%“3"@%%s‘*ﬁﬁ"—&@%%’é%‘ﬁ%@%"ﬁ?%@bk@b%éﬂ%ﬂ B i n
a@¥ﬁé'§n§h%‘ﬂx's%a %\nevfgf rp,%q%}r{ O@Bw‘?%&@ms d@gﬁnethyl Joxy)-

provi ded together { inclusion in the sa
f &ritifluare@sthy)pheayli-ar (- pyﬁéwlna@hvléamwaﬁ agents may
be formul ated separately and provided together by

i pytidiseoarbiomamide; de( Irehrpiperidinyloxy} & ttaﬁluoremmhiyl)mmgl) -2-((2-
such agents and a specific binding agent to HGF may

b@S-fp‘yhmmlyE)éWI S8ireg) B-pYnidiascarbpkamidis IN-{gadimethydy 2,3,4-

|nc usion in a treatnent kit. In certain enbodi mants

S LT Pg{./gl-ﬁ?rﬂ%a%ﬁe%mmg&.&ﬂ.ﬁaﬁﬁ%(1 H-

epar at I'n certain enbodi nents

ﬂﬂiﬁ%oi%‘;}{!,%ﬂ o ERE ﬁ%?ﬁ@&reo'M*E-Z%ﬁ@%hoé@i-§‘-’fnﬂg9rom@v'-

ma ncluded [ ame vect.or C

e.pﬁsavlﬂr@mognam'f@ SukCl-AResy RgRs scehh-Saefinetuia sinydro-
a specific binding ent to HGF may be under the

c dftingol-Byllt 2vél Fsl.mﬁa@? 6rtstb@r@rn0r)ég¢qiwamlde Zéthldngazol-6-
enbodi nents, the genes encodi ng protein agents and/ or

a ylsamiobj-l\le[s-(kpiyrrdlidig-Ziglemthbxy)Pﬁ?ifimyomethyhpbepﬁ]-ak:etinamide;
vectors. [0186] . In certain enbodi nents, the

| INLENBESH)|-B 30 riéaiSy 1 £208-diRtR6 TR Ridol- Sajl)-%glﬁqmézd?f@ﬁylammo)
conpr|3|ng a specific binding agent t t oget her
Jbgﬁﬁﬁh&’é,ﬂ@‘%&,%:%‘tﬁﬂ 125520 128 e tthhiigidtiso §RRBIR T yl)-2-(1H-

ol ubi T'1 zer,
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-6-ylamino)(3-pyridyl)Jcarboxamide; and
N-[4-(tert-butyl)phenyl][2-(1H-indazol-6-ylamino)(3-pyridyl)]carboxamide, 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. WO01/37820; WO01/32651; WO02/68406;
W002/66470; W0O02/55501; WO04/05279; WO04/07481; WO04/07458;

WO004/09784; WO02/59110; WO99/45009; WO98/35958; WO00/59509;
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enmul sifier, preservative and/or adjuvant. [0187] In
certain enbodi nents, the invention provides for
w@bmsmeEmeut i cal conpositions conprising a speckdi/US2004/018936
bi ndi ng agent to HGF and a therapeutically effective
amount of at | east one additional therapeutic agent,
together with a pharnmaceutically acceptable diluent,
carrier, solubilizer, enulsifier, preservative and/or

ally Q99/611 42PDAEH)0/1 208%;raral W GOGI028TE Ragch df vehieh pEBRYations
invention is directed to therapies conprising a

SB%Shéﬂebybhmﬁﬁcat@@@Wrefe@erﬁi@:fo@'&ﬁ Hurp&st one serine
protease inhibitor, and nethods o%l treat ment using

such therapies. In certain enbodiments, a therapy

conpri B8824 speci In eengimemhpdiments, aspeciic kimting agent to HGF
serine protease inhibitor and at |east one additi onal
nolaydad admigdsterdstpriorter edmcurfsht WRh2@A8/sdbéd@dent to treatment
PCT/ US2004/ 018936 [0189] In certain instances, a

divith &r dxaeee tidrap @gBAD! IRAERIRT BfBRemens] QisEg{;ilﬁg ?ir?d?ﬁ& agent

can | ead to protease-nediated tissue destr

[ i | g : r. Lnvasion,.of

PG ey b Sorfilotorel Arbbhy ot B o (R 3is e the onset of
C ' ' ts...a specific bindipg agent to HGF |
Bl B IRG T carsl Fitretdin driblifieita gesneciigrbinding
infla "gn. In certain enbodinments, an a specific
b?wt%emax Be adminigiered fardbe trgiatrment ofi amexistingieondition

t herapeutic agent for an immune disorder. Exenplary

t oferanyeclass luade metastasis. i nf | anmati on and i nmune
di sorders include, but are not linmted to

I t 1 (COX-1 I et
> (OB i ERTaPle s Rt e ikt DU et Brdeaic, pueast
kDa mt ogi;en- activated protein kinase (p38- MAPK);
SAICPTROIYEGIa CRBERN 9R8liS cafcinamaagiomal heacvend oecles

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 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 effective amount of an additional
therapeutic agent. Exemplary therapeutic agents that may be administered

with a specific binding agent to HGF include, but are not limited to, a member
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involved in inflammati on pat hways, wherein such
intracel lul ar nol ecules include, but are not limted

wo 20050197 | KK, NF- KB, ZAP70, and |ck. Certain PCT/US2004/018936
exenpl ary therapeutic agents for inflanmmtion are
described, e.g., in CA Dinarello and L.L. Ml dawer
Proi nfl ammat ory and Anti-Inflanmatory Cytokines in
Rheunmatoid Arthritis: A Primer for Cinicians Third
Edli theageldatHimycin fargiynol anisarhigoinsantibidlitssa Red-HGP1NKR; a c-
In certain enbodi nents, pharnmaceutical conpositions

V‘Melt peptigd HIRbItHR! &n hhﬁa@oﬂ&@ oflcirbe 'S?@hoho?@@ﬁ?fé Gab1

bi ndi ng agent to HG. In certaln enbodi nent s,

p%%gg\;agsgtdg GHBATLL 90D %y(%ﬁgfgaﬂrgdap%ﬁ.bhaﬁn?an&ng,

ding m%ﬁq@;wggmwﬁﬁ%&'gg% ngkssy Omﬁpeteﬁg%ﬁ%? or

enbodl nments, acceptable fornulation nateria

piherapias @ntaE@Fﬁb@t@QM inhibites; petahrex’ tVlonéTMdéé@g@%'af
and concentrations enployed. [0193] In certain
eahdaothetiatggrowtthiacidrd Vi uai VEGF cooghdaior] afibradast growth
contain fornulation materials for nodifying,

NRICErFEF)Jar IFGF ARRIUIEIOY anf dpidereidgpowth tak®ri{EGF); an EGF
osnolarity, viscosity, clarity, col or _isotonicity,

H]%g dulabe Jlérsunocfé gmvhhtfxctor p&ew FEIé’tEHQﬂoI%[:uIe a

ase, sorpti penetrati COﬁpOSItIOﬂ

R st AR sberGildRee @Mﬂﬁé@@%ﬁéﬁéhaﬁ

gl yci ne gl ut am ne, asparagi ne, arginine or |ysine);

antim gy Fal S, Rédrinin @aicHirheneh adpeattieditdifg agefit to HGF
sodi um su flte or sodi um hydrogen-sulfite); buffers

pﬁq%éh it padiclar tfﬁ&r%P@Qﬂ?éSentg beireab‘t"%ko&é Eéﬁée% In certain

ates or Ot er organi c acl I ng agents

gm&oﬁsﬁ%ﬁ]}tﬁannﬁég h gg}cﬁéélgégﬁt)tb ﬁ@?l @L 84 \Aﬁtgleﬂgrﬁcélgpc h

therapeutic agents to treat or prevent malaria. In certain embodiments, a
specific binding agent to HGF is used with particular therapeutic agents to
treat or prevent proliferative diabetic retinopathy. In certain embodiments, in
view of the condition and the desired level of treatment, two, three, or more
agents may be administered. In certain embodiments, such agents may be
provided together 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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acid (EDTA)); conplexing agents (such as caffeine,

pol yvi nyl pyrrolidone, beta-cyclodextrin or
wysoxyMer opyl - bet a- cycl odextrin); fillers; PCT/US2004/018936

nonosacchari des; di sacchari des; and ot her

car bohydrates (such as glucose, mannose or dextrins);

proteins (such as serumal bum n, gelatin or

i mrunogl obulins); coloring, flavoring and dil uting

agae agerBUhay beiphevide@eparatslydnepBithinCeribbdifRints, when
(such as pol yvi nyl pyrrolidone); I ow nol ecul ar wei ght

PRl By gBAblnRT, suci RSy AR diRnts andlor a

pre vati ve onit um

ggé%é'%gl” %@?‘@Itgﬁéfﬁé g?m%decgwqﬁﬁf%mneﬁgé or.” In certain

chlorheX|d|ne sorbic acjd or rogen peroxide);

S BMhaaseRis e aRnan SReiing DisteACERE Bndess ssectic binding
polyethylene gl ycol); sugar al cohols (such as mannitol
orgeot toi HGF)may be pewigr the cantw of tessame@moter region. In
PCT/ US2004/ 018936 agents; surfactants or wetting
agenain drabedinemts)|tbe gehes enBedinggrotein agentssinelsr, a specific
pol ysor bat es such as pol ysorbate 20, polysorbate 80,

U a?cgzrﬁtqmi‘-‘i@ﬁ'ﬁlé‘ﬁbe lipebpdvale védtatsest er ol ,

tyl oxapa stability enhanci ng agents (such as
sucrose or sorbitol); tonicity enhancing agents (such
as al ki0186jet al Imaﬁaﬂtalaszmlpmﬁrfnenmrﬂye #wentiom provides for
pot assi um chl ori de, mannitol sorbitol); delivery
vphaghaseutidal cempssitiens tomprisimganspevifipbiadimcaydntta HGF
adj uvants. (Rem ngton's Pharnaceutical Sciences, 18th

( ) 9% tREY wrﬁw B r‘%@é&tlczﬂl? accé/ﬁfélblé:’ dildrtNditler, GOTUMAIRET,

In certalh enbodi nments, a SpECIfIC

Bl %’Jﬁ%@%?%vé* e T Rt d E s

art. Such vehicles include, but are not limted to,

pol yet [ylsme gl yirotertainmniseiineats, tihelinvertion plesdey or
described, e.g., in US. Application Serial No.

gﬁéﬁﬁaé'@ﬁlcﬁngorﬁld@élhéﬁ‘é?gorlﬁgrrsrﬁ@@ 5etifieBinbihg aent to HGF and
99/ 25044, which are

a therapeutically effective amount of at least one additional therapeutic agent,
together with a pharmaceutically acceptable diluent, carrier, solubilizer,

emulsifier, preservative and/or adjuvant.

[0188] 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
cenrtain 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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hereby i ncorporated by reference for any purpose.
[0195] In certain enbodi nents, the opti nal

w@bmsoeaeut i cal  conposition will be determ neRChySNE018936
skilled in the art dependi ng upon, for exanple, the
i ntended route of admi nistration, delivery format and
desired dosage. See, for exanple, Rem ngton's
Phar maceuti cal Sciences, supra. In certain

enbodi [m . SUCIH 6EHAIAThStandlss, BRYistupbanitansiahthe
physr cal ate, stability, rate of in vivo rel ease

(T N e L LT

r| mar y. vehi r arr i,n har naceut

C 8RB oo el b ok ita o duata RO 4 Sdmal tssue
nature. 95 WD 2005/017107 PCT/ US2004/ 018936 For
eleadin®to Matastasisi n enbodi nents, a suitable vehicle or
carrier may be water for injecti on physi ol ogi cal

sal i ne tion [ [
possi b[@goippl errg{n?&{(lé 'h tn% &['Wgﬁ{ s@:%%‘f{&?& 'Eé'ngoag’em to HGF
05|t|onsF1 rent ral adm nis
BT i Bt i ln e B e Bpeif RBratoL infRimgfion. In certain
sal ine mxed wt h se_rum al bum n are further exenpl ar
v emhbgidirgentspag @rspgcific kingivgiagent to HRfamayka usedwith at least

conpositions conprise Tris buffer of about pH
7ofie 8hérapeuti@agemrttfor bofimetunef diabaer. fierhplary tBerapeutitiagents
may further include sorbitol or a suitable substitute

t fatiefiarhmatibA s@elrimhine: 8iR0FaTE Mcludeél but @@ ast firnikéd to
conprising a specific binding agent to HGF, with or

g&]gb‘iyp@naséq 1 Qeeadfhhk %gélboiitﬁ] ‘{gb& 26(@‘%5)?

epar e or storage b sel'ect e

frﬁﬂ%ﬁog% S‘(F?%\J &ﬁf‘llg?glg Mgaglﬁf&g %&ggﬁ%&e ﬁwgéerq Yetib e prgteln
g%ﬁnglcegé&ﬁ@%&r en ces r a)dg ?Qﬁsﬁgﬁnt@qﬁmy%é,rnolpﬁules

certaln enbodlnents conp03|t|on conpri si ng
s pveivieddninflammgtion @nthwayq-meremtquch intracellular 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 certain embodiments, pharmaceutical compositions will
include more than one different a specific binding agent to HGF. In certain
embodiments, pharmaceutical 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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or without at |east one additional therapeutic agents,

may be fornulated as a |yophilizate using appropriate
we@mspiant s such as sucrose. [0197] | n certai NnPCT/US2004/018936

enbodi nents, the pharnmaceutical conpositions of the

i nvention can be selected for parenteral delivery. In

certain enbodinents, the conpositions may be sel ected

for inhalation or for delivery through the digestive

tract, [(G182) as oirftéain Bmbddigiats acesptablestorinulation materials
phar maceutl cally acceptabl e conpositions is within the

g?éfle éHI){ 'éFbené‘r‘itbmc[th'g@iEleln'?s §EHhb b agBR AR BIMcE ntrhtishs

on conponents present i"n concentrations
that are, acceptable to the site of admnistration. In
cgmpé?%edenbodi ments, buffers are used to maintain the
conposition at 96 WD 2005/ 017107 PCT/ US2004/ 018936

physi oj@@gjal pHIwEeRdin@rbodiiehs, |tl¢é\/phaﬁhhcémmbp@drh¥osmon
W|th|n a pH range of from about 5 to about 8 0199

éé)e&;rﬂéi'ﬁ fSFmthHﬁ Phteridia8y ﬁ\%ﬁﬁg‘bgr ﬁqalrﬂ%m n@/é%@%{slﬁ%g, for

ontenpl ate a ther apeut Cc Co

2%8@%% &5 o, R RATRY. GG Ba0 Ebe, EalFi. 8507 seriy,

bi ndi.n with or t hout addl ti onal

C RAIBLBIR OLgERRITON AT FSRTE BRIl RePesEbRp L 1
vehicle. In certain enbodi nents, a vehicle for

p&p@position. ilnjcedaincembedisents,| sylitable: formutatieatraaterials include,
whi ch a specific binding agent to HG, wth or

wobuhard nettlinhiesasto, andnaddidsi (sueh a$ lgbcares wlutamigs rdsparagine,
formulated as a sterile, isotonic solution, properly

PLesiiheest-lydife)s ‘éhh#ilé‘roﬁlé@@'nﬂBﬁHéntst(Eﬁch BEQRBbAIE 8kid, sodium
can involve the formulation of the desired nol ecul e

‘Q"shl‘?lté"Br érgcﬁl]?n %@H{é?n @ﬁlfu‘téé}lr BGfER! Gudh as bokate] ?ﬁarthonate Tris-

i 0-erod ynerlc conpounds
Seles ﬁ's?pf?é B bt adon G 24 fiERG et fsucn as
S l#r?énzﬂltgfgr grjl%l(remg)s ech%flat|tnréeagloern(t)§I kjsct}chmgqsl gtﬂylré?\)édlarr]nme tetraacetic

acid (EDTA)); complexing agents (such as caffeine, polyvinylpyrrolidone,
beta-cyclodextrin or hydroxypropyl-beta-cyclodextrin); fillers;
monosaccharides; 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, methyiparaben, propylparaben, chlorhexidine, sorbic acid or

hydrogen peroxide); solvents (such as glycerin, propylene glycol or

polyethylene glycol); sugar alcohols (such as mannitol or sorbitol); suspending
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be delivered via a depot injection. In certain

enbodi nents, hyaluronic acid may al so be used, and
worenpshemer t he ef fect of pronoting sustai ned dup@Er/Usa004/018936

the circulation. In certain enbodi nents, inplantable

drug delivery devices may be used to introduce the

desired nol ecule. [0200] In certain enbodi nents, a

pharnaceutical conposition may be fornul ated for

geh@ genacthﬁtsqsf‘rrwahﬁgm%g@ﬁ@ @EEH B RPRG P b:io‘?l%errg

hout st one addi’'ti on

the t, nt f te

f 8#%@@%'%{%%‘%%3 et ogﬁ%@ﬁ#%ﬁ%s%?%%e‘ﬁov B on
solution co ecjfic bi n
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agent, may be fornulated with a propellant 97 WO

2 S7T9OTOSEDS 8Fbitol) PndityenhescingeagrIds (sushi acaliali metal
In certain enbodi nents, solutions nmay be nebulized.

Phh e (pyefedably setivet blopoﬁassinm thierideesmannital dorinitdPCaelivery
application no. PCT/US94/001875, which descri bes

pvémerea,r HilgEits VIcipiehts drrifd Ct d ihaceBl Al sRFUVHS . q%/n ton's

0201] [n certain enmbodinents, it is contenplated t

| PHERBEL O SerEs 2 egﬁ.bgirﬁgq g%éﬁ'bé{mbbﬂé@%‘ﬁ’ﬁib'gpmg

a speci f
wi-t hout @ﬁ\b st one addltlonal ‘therapeutic agents,
t PMRany,| ﬁ 'stered in this fashion may be fornmul at ed
with or without those carriers customarily used in

the coppmy)di ng ﬁfcé@élh‘énﬂﬂﬁﬁﬁ\@nfs‘%@becﬂ%%hélﬁ ta@%‘nﬁcﬁHGF

and capsul &s. In certain enmbodi nents, a capsul € may be

ﬁﬁbﬂﬁ?%[dthte%ﬂe?}t ??ﬁ(ﬂe&mg tl@ﬁﬁkc%’cﬁtooé’ hbl9ife Qf(tehafﬁg vehicle known

formu I on at ol gastrolntes

| rifhie A c Bugh SBHE) 62?35'9'?18 blCarBrantuEEa B Belypthylene giveol,
enbodi nents, at | east one addjtional  agent can
i ABF Wextrano Sughivehiclesasdescsioeane . in @&Appi'%atlon Serial No.

bi ndi ng agent to
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 determined by one skilled in the art depending upon, for
example, the intended route of administration, delivery format and desired
dosage. See, for example, Remington's Pharmaceutical Sciences, supra. In
certain embodiments, such compositions 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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HGF and/ or any additional therapeutic agents. In

certain enbodi nents, diluents, flavorings, |ow
worslosirmgopoi nt waxes, vegetable oils, |ubricane®r/us2004/018936

suspendi ng agents, tablet disintegrating agents, and

bi nders may al so be enployed. [0202] In certain

enbodi ments, a pharmaceutical conposition may involve

an effective quantity of a specific binding agent to

HEr ehinpldlin ceithifhbedine?As ta Sitabs JbhicRIGY carrier may be
therapeutlc agents, in a mxture w th non-toxic

g@t&l f%m ph?&@l Hﬂatl QQ'W% E&Ub&p §|r g@g#\/ﬁ%&@tﬁo%inal fiuid,

ets.
t I th t
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In certain 98 WD 2005/ 017107 PCT/ US2004/ 018936
e PBERNIAEh agMiRigiration. eInesastain enbpdimenisd seutsak buffesed galine or

limted to, inert diluents, such as calcium
caalixwertimd wijtlisemmamhwnhutzeredurtbénaxdmplar;eyerhialesoshepertain
or cal cium phosphate; or binding agents, such as

s lepibdtlimeatsapharmade dicat cGmpOsitiohs b6 MpaLE Moisaamer of about pH
such as magnesium stearate, stearic acid, or talc.
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evident to OSG S t he art I ncl adi ng
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therapeutl C ents, in

c GAMASS[tes- wa@aﬁ@ﬁﬁulpi%'n%ﬂg &‘QPHt todf G} with or without at
enbodi ments, techniques for formulating a variety of
olerst opgadsitienal therapeitio aganisi-may pedrgparieddas stosagmby

as |iposone carriers, bio-erodible mcroparticles or
poriging thé setmztemdordppsitioh haeingi thaslesaed delysae &inpumity with
those skilled in the art. See for exanple, PCT
Apptibsalttbaiulbifon BgehidSFERPGHh MPthn&’@ﬁfclabSélehbés supra) in

control | ed rel ease of porous pol yrrerl c mcroparticles
0
L5 195 S5, AP coRERY SRERbER ooRRBRO i o
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 delivery. In cenrtain
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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preparations may include sem perneabl e pol yner

matrices in the formof shaped articles, e.g. filns,
w®@eooscmoectapsul es. Sustai ned rel ease matri ces PEEUS2004/018936

i ncl ude pol yesters, hydrogels, polylactides (U S.

3,773,919 and EP 058,481), copolyners of L-glutamc

acid and gamma et hyl -L-glutamate (Sidnan et al.

Bi opol yners, 22:547-556 (1983)) pol y

t I '
B dmay sl sl abush gt e o o

Tec 2:98-105 (1982)), ethylene Vi nyl
%ggeétt%?o%nggrl et al., supra) or poly-D(-)-3-

hydr oxybutyric acid (EP 133,988). In certain

enbodi (1993, S usknaceTein el rRirBent) Whesi gdronterafydniihBoration
i ncl ude |i posones, mhich can -be prepared by any of 99

W ciiehBiafdd 7 fiiefa PSSR maG\s Al thH%l'?ﬁ’%?a pyrogen-

known I n the art. e Eppstern et al

B@%l F}%‘éﬂ%ﬁ ng&‘(?fg 5 ﬁésgﬁgg E’iga %}@%%}ﬁgr%%eswed specific

ar maceut i cal s i tio 0
e foeit e HGEpNER Pl pRfolCaddiota thérdpepfiafgsits, in a
enbodi nents, this may be acconplished by filtration
t phatmgcestieally @cchnt@tplatwebwlemmm@ emhodieents, @ vehicle for
enbodi ments, where the conposition is |yophilized, ‘
spareritéraatrijentiousis sterild distilled atet inaghidhe aspedifictbéading agent to
either prior to or follow ng |yophilization and

I BIGFSWitH ot Wliout! a1 |64t orler RITRATA IRSThPeutid'@gent, is formulated
conposition for parenteral admnistration my be

559 Edelig, Is)f)i)cg‘r% LoigRan pﬁrbgﬁﬁg'p eﬁ"‘vé’d’l It é&¥hin 'efhbodiments, the

certain nts, COﬁ'pOSI tirons

g?&%rq?' tl'cﬁ’bar eg'RIleletelHeff (T?Lélgtéconéﬁﬁ' anéquq&d?rﬁg%ﬁg&wﬂh an agent,

sol ution bag or vial A havin opper plerceable b
h§ponas #ﬁJ%CtgH]eethqf%srP'}?é%%H Rio-er @‘%?} Q'HC @ér pelymeric co Y“Pounds
enbodi nents, once the pharnaceutlcal osition has

bésiehfasr wvlac@@amdtorrmwghecoérmcw bﬁa@a @r ipasomes, shatgnay
a solution, suspension, gel, enmulsion, solid, or as a

dpmmheatoedh@t:ohlydlﬂd b suscﬂained 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, a 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
be formulated as a dry powder for inhalation. In certain embodiments, an
inhalation solution comprising a specific binding agent to HGF, with or without

at least one additional therapeutic agent, may be formulated with a propellant

97



powder. I n certain enbodi nents, such fornul ati ons nmay
be stored either in a ready-to-use formor in a form

wda@ 200801710y ophi | i zed) that is reconstituted priBIT/US2004/018936
adm ni stration. [0206] In certain enbodi nents, the
present invention is directed to kits for producing a
singl e-dose admi nistration unit. In certain
enbodi ments, the kits may each contain both a first
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ehingingregens, toldGF, withior withput atdpasicdineyadditiopairtherapeotic
the nol ecul e delivered, the indication for which a

spgents| thabishddministgesd inttbisH%hiowimdny be fevnblated with or without
| east one additional therapeutic agent, is being
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wei ght, body surfaceé or organ size) condi tTon
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enbodi nents, a typical dosage may range from about
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on the factors nentioned above. In certain

edegridation s mimimizas alpecartain eabgdirments, 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, flavolrings, low melting point waxes, vegetable oils, lubricants,

suspending agents, tablet disintegrating agents, and binders may also be

employed.

[0202] In certain embodiments, a pharmaceutical composition
may involve an effective quantity of a specific 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 certain
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g9/ kg up to about 100 ng/kg; or 1 gg/kg up to about

100 ng/kg; or 5 g/kg up to about 100 ng/kg. [0208] In
weznsaimoenbodi nents, the frequency of dosi ng mat/US20eke 8936

i nto account the pharmacoki netic paranmeters of a

speci fic binding agent to HG- and/or any additi onal

t herapeutic agents in the fornulation used. In

certain enbodi ments, a clinician will admnister the
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ositron ma eref’ore be adm ni
dose, or as two or . nore doses I ch may oy .may not .
C AT PDASP AR ST hiBRo agenis subb s darcy aRlaul &) Agia: or
time, or as a continuous infusion via an inplantation

dibrigating agealstreichas rragnesiumy siearadexsieais acideor talc.
appropriate dosage is routinely made by those of

ordi na Pl .S, thin tFk it of .

t asks tdoét?taﬁnel y Rgéﬁk? Bsfrérbaarﬁ%cteﬁgﬁl q%%og?fo&%%'lltbe éwdent to
enbodi ts, .approprjate dosages mgy he ascert ai ned

¢ RS aRTRsn 4R Bfpahithia oauda oreapuslinodeaic yxgng agents
In certain enbodinents, the route of adm nistration of

t HeHGH avithe@saithasdat tansh 5e adshitianal therapediccagdnts in

known nethods, e.g. orally, through injection by

| stistainede 0s contnd|lealpaaliveonfaimulativinsade cekam erabodingents,
parenchymal ), intracerebroventricular, intranuscul ar,

| flchAicR@e! faF formiiatingrd driety of otHEr'suBRIihéd- orontrolled-delivery
i ntral esi onal routesS; by sustained rel ease systens or
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conposi tions m ni's S I'njection
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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 et al., supra) or poly-D(-)-3-

hydroxybutyric acid (EP 133,988). In certain embodiments, sustained release

compositions may also include liposomes, which can be prepared by any of
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appropriate material onto which the desired nol ecul e
has been absorbed or encapsulated. In certain

WO equbodiloent s, where an inplantation devi ce i SPUBES2004/018936
the device may be inplanted into any suitable tissue
or organ, and delivery of the desired nol ecul e may be
via diffusion, tinmed-rel ease bolus, or continuous
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into the patient. [0212] In certain enbodi nents, a
sgrebodimertis rwiherg thg@ompasitiaers |&€Qm|t¥|edaﬁ§¢rlﬂwmﬂ dsing this
t herapeutic agents can be delivered by inplanting
ogetrdmagbescdntaictdibaithadresior geoefalloairig/lyephilinatiorednd
usi ng net hods such as those described herein, to

SPERbRSHUANY REEERAIR dnitodiPleniae rid Q%Poélﬂoﬁ ¢61 Fardnteral

embodi nents, such cells may be ani mal or human cells,
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I'ment’s
[ rtalized. In certain i ment ord .
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cells may be encapsul ated to avoid |nf|Itrat| on of
sruawm AditerdetacesseROM) 1or CXAMRIN asnbaYARAHSSOlptien bag or vial
encapsulation materials are typically bioconpatible,
skeaniing erstepie repipweahter byca dwpbdenmie dnjectiomesedianes t hat
all ow the rel ease of the protein product(s) but

Pr even[tozbgje In certain embodiments, once the pharmaceutical
composition has been formulated, it may be stored in sterile vials as a
solution, suspension, gel, emulsion, solid, or as a dehydrated or lyophilized
powder. In certain embodiments, such formulations may be stored either in a
ready-to-use form or in a form (e.g., lyophilized) that is reconstituted prior to

administration.

[0206] In certain embodiments, the present invention is directed
to kits for producing a single-dose administration unit. In certain
embodiments, the kits may each contain both a first container having a dried

protein and a second container having an aqueous formulation. In certain
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destruction of the cells by the patient's imune

systemor by other detrinental factors fromthe
waemsolmai ng ti ssues. EXAMPLES 103 WO 2005/ 01xA07S2004/018936

PCT/ US2004/ 018936 [0213] The foll owi ng exanpl es,

i ncluding the experinments conducted and results

achi eved, are provided for illustrative purposes only

and are not to be construed as limting the present
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groups of XenoMouse(r) mce, groups 1 a, 1 b, and 2,

were ufgEd7]o - pr pricertainnmibudiinests, théieffeativé &hodunt of a
sunmari zed in Table 1. Goup 1 a consisted of mce of
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but Goup 1 b mce were i muni zed with HG- that had

bebjectives nioalskillegldn fthey attewill eppeeciatedhat g appsepriatepsage

havi ng the sequence: Gn Tyr Ile Lys Ala Asn Ser Lys

Pleveld for Gleptrhent, bcording foszertais emboditnenisSka) ths viigy
47). The TCE was conjugated to HG- by cross-1inking

t Qepeddinghig &n}_&bﬁ‘tﬁﬁmcﬂé&ﬁléldéﬂv@rfeﬂ% in@idalien for which a
N-term nus of usi ng Sul pho-SMCC (Pierce, cat#
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u Ceorg & ?ct aeéjerﬁ?gtﬂe%g ngé] %h8 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 png/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

ug/kg up to about 100 mg/kg; or 1 ug/kg up to about 100 mg/kg; or 5 ug/kg up

to about 100 mg/kg.

[0208] In certain embodiments, the frequency of dosing will take
into account the pharmacokinetic parameters of a specific binding agent to
HGF and/or any additional therapeutic agents in the formulation used. In

certain embodiments, a clinician will administer the composition until a dosage
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Centricon(r) colum (Am con). 104 WO 2005/017107

PCT/ US2004/ 018936 [0216] Group 2 consisted of m ce of
wo bwssenoMouse(r) strain XMGL, which produce fed1/¥S2004/018936

human | gGLK anti bodies. Goup 2 mice were imunized

with the conjugated TCE-HGF descri bed above. [0217]

The mce of all three groups were injected with

antigen (either HG- or TCE-HGF) eight tines,

apciRaghad tha ddhreveshrée desired effadl. anlbertaih érlmodinﬁlérﬁtsadhe
i mmuni zati ons, each nouse was injected with a total of

}ggrgnggg?iaﬂ#h%gfheréf&ré B dunfifist&rak %%?? hé or as two or

I njections contal ne uvant

¢ 6 0565 whiBbiinfp bE BBt onisid ﬁae%wh”ag'*? 1 BgSired
g of antigen in the adjuvant al um (al.um num

pAGHHR IO VRI ImRyj QfAsrA Comfiiyousdaf us|0<sls\éeta@rmmﬂ%ntaﬂon device or
d| stributed by E. M Sargent Pulp and Chem cal Co.,
Coathetar. Nyrthestrefinemo-af3le apprapriaterdbsagenjsgottioely made by
contained a total of 10 g of antigen per nouse and did

ntHosewftordinanaskikh iy theaant and GSwitKIn268 Anli dtasks routinely
PCT/ US2004/ 018936 Table 1. I nmunization of Mce G oup

Beﬁ%ﬁ#@d b? th&MRUMn %eng'hré}hﬁoaﬁh%téq\é% a%alte dbs@bef e be

i gen I njection

?%rf@a el&*%@’ﬁ“é? xpééﬁpgaﬁ%'?er%gé%gs%ﬁnduiﬁo;?

(day 7) 5 g/ nmouse in 5 g/ nouse in 5 g/ nouse in
[0209] In certain embodiments, the route of administration of the

pharmaceutical composition is in accord with known methods, e.g. orally,
through injection by intravenous, intraperitoneal, intracerebral (intra-
parenchymal), intracerebroventricular, intramuscular, intra-ocular, intraarterial,
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 device 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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Alum Gel Alum Gel Alum Gel 3rd boost (day 9) 5 g/

mouse in 5 g/ nouse in 5 g/ nouse in Alum Gel Al um
wa@zdosium Gel 4th boost (day 13) 5 g/ nouse i nPGI/Y$2004/018936

nouse in 5 g/ nmouse in AlumGel Alum Gel Alum Gel 5th

boost (day 16) 5 g/ nouse in 5 g/ nouse in 5 g/ nouse

in AlumGel Alum Gel Alum Gel 6th boost (day 20) 5 g/

m)use in5 g/ nmouse in 5 g/ nouse in Alum Gel Al um

[0p1%¢! Bl pesbridembbdimehtshaenay bd@ws&ébleﬁogfse a

rrouse|n5 g/ nouse in 5 g/ nmouse in Al umGel A um

BB el 4! oLt B BiER By, v
B%wﬁhé'aﬁeﬁaas radtiha i anb e feh %%%QWOE“?%GF n
to determne the titer of anti bodbes to

EBvEiningiancps, cells. fiesyesand/ge organsHast weelmw rezmov,eoq {from the
# 12-565-136) were coated with HGF in 0.1 M carbonate
bpafient grplexposgd to Fipbabmaceuticahpomposiie cadyuising a speeific

pl ates were incubated for two hours at room

t pimakingpagerst.to MGE with opipdthbonat lehst grienddditiowalehavaplatic
three tines wth washing solution (0.05% Tween 20 in

PE@n@ﬁﬂeF—@ﬂldh/tH@ lck 119 Ttiss 869 BABOF orgdhd Q@%b’%gﬁﬁ@ﬂnplanted

secondary anti ody was goat anii-human Ig

ggb;pﬁg%/%ﬁ%péwt ed with horse radish pero_xi dase

out h cat. # 9060-05). After incubation

for 1 hour roomtenperature, the plates were 106 WO

2005/ O[iozh@T PCT/ WS @biitdiments, a specific binding agent to HGF
and/or any additional therapeutic agents can be delivered by implanting
certain cells that have been genetically engineered, using methods such as
those described herein, to express and secrete the polypeptides. In certain
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 decrease 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 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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washed and 100 |/well of TMB devel opi ng sol ution

(Bi oFX Lab Cat. # TWMSK- 0100-01) was added. After 10
woreesnedg7 50 | /well of TMB stop solution (Bi oFX/itsdn04/018936

Cat. # STPR-0100-01) was added. The plates were read

on an ELI SA plate reader at wavel ength 450 nm [0219]

Four days after the final injection, the mce were

sacrificed and their draining | ynph nodes were

har vesigd 3and t hFheYoIlwaAY eRaMPRES; indl@diny $hé& Bxperiments
Lynphocytes fromthe mce of each of the three groups

SEO G BB PENGYeg, Hie PRSI SYBRVB P s oty
a8 2oL EbhFrEE RS g B e s RiVONER o LS

colum (MIltenyi Biotech cat. # 424-01). [0220] Each
of the three sanples of B-Egampfti ched | ynphocytes

was then fused with P3 nyeloma cells using an

el ectrocell fusion device (Genetronic, Inc., Mdel
Grengration efcAnti-H3FHy Bas. The three groups of

fused hybridoma lines were then plated in 96-wel |

ool aABERSE 18 el s sk Rk oo hibs Dishenis

c onents .see. Tabl e 2) cont.ainin . .

1 Ra, ) nBics BTG CBlRAP NN IMpHPPalokKIn oRBes.
were cultured for 14 dagys at 37C, in 15% CO2. [0221

] Ahtegr growpg f Xenoausee nigpegrieaparies 1heard 2swajetsey to
ELI SA to detect the presence of human | gG anti bodi es
t praddée wmitibgdicsdo HEE gnderesnimmaskzevhin Tatdd 1t 0Geapala
the bl ood sanpl es, described above. Culture

supedistatiat ingict lorthd XeheMopes? birkia XMG2) athidH-pRAuses eully
tested for the presence of human kappa chain in a

AR5 e P33, B 9B ok e e

the first I(_:jLI SA, excepé t hat .t he secaqndar _ant;\bod .
wyas prepared using standard recombinant techniques Using the seguence in

Nakamura et al., Nature 342: 440-443 (1989).

~Hybridemas

=

[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 unconjugated peptide using a

Centricon® column (Amicon).

104



goat anti-human kappa chain anti body conjugated to

hor seradi sh peroxi dase. Hybridomas that tested
w@owsnimer i n both ELI SA assays were further expemusm4/018936

to produce 5 m of supernatant for in vitro functional

testing, which is discussed in Exanples 8 and 9.

Supernatants from 82 cl ones corresponding to mce

fromgroup 1 a, 42 clones corresponding to mce from

group g0é3I6 | &t8up 27 nGlspae sf Wé@f&ﬁ@%ﬂwﬁé&é‘ﬂ&ﬁhlﬁﬁ(%1
group vvere test ed. [0222] Based on the results of

t f | h ma |in

| WETh pHedB IR, g an iRl Rb0RR e R i hizeo
dllut ion was used to isolate three to six clones from
e¥th theﬁ@nlm@%TQEe@GFMwIQé@ha@@a@ed by hybri dona

line nunber (e.g. 1.24) and cl one nunber (e.g.

1.24. 1Lq21"ﬁTﬂbfrﬁ eoF Gt tl‘?ﬂé‘é’@o@@ﬁ%‘ré brﬁéftﬁ& v?i{hoé‘r‘ﬁ e%f (efther

partic I'i ' ne ave been cted unct

a i.n .Exampl es a Those. ate

PR e ReFeHEET R e st o rcd bote aenbRti o TR qn the
nmedia and allowed to grow to exhaustion, (i.e., less

t Hnitial Ameutnizalzns eeach/ mawise iwag) injectedwith rectomalrad10a+g efantigen
potency of the antibodies to HGF in the supernatants

ofn fheasiad ¢60thHAS 5 Mg per ﬂﬁstsa@y MRbdRYin[dctidns a8bAtaibed the

vitro functional testing as di scussed in Exanples 8

a nE | f

2B fenl T8 MEBCIIAN AR, ToB8af AGREuA Sl
1856h Fiousdass niestad witlia E3dr g ol a nt'%ﬁm'@.ﬁfédiuvai%glum
WD 2005/ 017107 PCT/ US2004/ 018936 Tabl e 2. Conposition
ofeMadimindnpphogphate/gel adjucantp SupatfosBirssstomEMigiriboted by
15% Fet al Bovi ne Hycl one, cat # SH 30070. 03

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

injection contained a total of 10 ug of antigen per mouse and did not contain

an adjuvant.
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Serum 1% 200nmM L- gl ut am ne Si gmma,
100X non-essenti al

wdAdooxopaed strep Si

penicillin/ 10 ng/ m

Boehri nger Mannheim cat.
nmedia Sigma, cat # 0
pyruvat e,

Si gma cat
gma

# M 7145

5003 Suppl enent
bovi ne insulin) HSFM MEDI A HSFM G bco,

cat

# Q150 1 %

amno acids 1 %
Cat# P 7539 (10, 000 U mPCT/US2004/018936
streptomycin) 10 Uni
# 1299972 1 vial/L OPI
(oxal oacet at e,

I L-6

Cat

HTABRAD- ARHuUNkRYokIoi Micéow | gG G bco Cat# 16250- 078

serum 2mol /L L-glutam ne JRH 200mM Cat# 59202 1 %

00X non-essent|j

|__JRH 100X Cat# 58572

am no acids 1

b 100X _pen/ st rep | @¥@URi1acat # 400G10® 1 NTEGRA| GFonp2
HSE®ING bco, Cat # XMG25- 076 109KMIG2 a Low | gGXGIGto
Catof ie@50- 078 s um 2mol /L L-gl ut am ne JRH[ 260mM
(Ahtige?202 1% NEMGPRHA 100X CATRGREPEE 407 L| BIGKFASE
P 1B Eflon-tay™ ) Y40 1Y/ mouse in | 10 ug/ mouse in | 10 ug/ mouse in
TiterMax Gold TiterMax Gold TiterMax Gold
2nd boost (day 7) | 5 ug/ mouse in 5 ng/ mouse in 5 pug/ mouse in
Alum Gel Alum Gel Alum Gel
3rd boost (day 9) 5 ug/ mouse in 5 ng/ mouse in 5 ug/ mouse in
Alum Gel Alum Gel Alum Gel
4th boost (day 13) | 5 ug/ mouse in 5 ug/ mouse in 5 pg/ mouse in
Alum Gel Alum Gel Alum Gel
5th boost (day 16) | 5 ug/ mouse in 5 ug/ mouse in 5 pg/ mouse in
Alum Gel Alum Gel Alum Gel
6th boost (day 20) | 5 pug/ mouse in 5 ng/ mouse in 5 ug/ mouse in
Alum Gel Alum Gel Alum Gel

Bleed (day 22)

7th boost (day 24)

5 png/ mouse in
Alum Gel

5 ug/ mouse in
Alum Gel

5 ug/ mouse in
Alum Gel

8th boost (day 27)

5 pg/ mouse in

D-PBS

5 ug/ mouse in
D-PBS

5 ug/ mouse in

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 plates 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 antibody was goat anti-human IgGFc

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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Exanple 2 Production of Antibodies fromthe
Hybri domas [ 0223] Anti bodies were prepared fromthe

wa sshyhei donmas di scussed in  Exanpl e 1 usi ng BOEUSK004/018936
two different systens: Integra flasks and sparged
spi nners. 109 WD 2005/017107 PCT/ US2004/ 018936
I ntegra Fl asks [0224] Seven hybridoma lines, 2.12.1,
1.24.2, 1.29.1, 1.74.1, 1.75.1, 1.60.2, and 2.40.1,

SR TP Gl AR Bl i
R B e b L MARb U Stion

(I ntegra Bi osciences, Integra CL1000, cat# 90 005).
[ (BdFX Tt CahtigiT BRE0 8300l s was @eldedc Uheuplatefs wate readton an
~is divided by a nenbrane into two chanbers, a small

C RIS ADIftedeadérdtgraviendta450hmyol une of 20-30 m
Hybridoma cells at a mninmumcell density of 1x106

cells &?r ml from each of the seven hybridoma |ines

were pl Fort daysaftentiie finat ineddion, 8t Risrweresagjifiged and
flasks in Integra nmedia (see Table 2 for conponents
otheindegning ipdplahodéeswege hamesited ahd tiee [yinphocytes were
placed in the |arge chanbers of the Integra fl asks.

Thecdridd angngshoeyils fiemtthe nivd of ehalirbeti thsed §fotpablére
to small nolecular weight nutrients but is

oPRREREN ool YOENAATE Grtho2 o ddinGies (B0BIER, T-cells were
ndPaleBq B Aday A7 BRI RO befd il hy EpRen G 401-
B35 2050 Recgnd HE HEtRNosResdarugh AL Cs” Rl halgnyi

! rétigtggﬁ Crarw 454-01 ).

[0220] Each of the three samples of B-cell enriched lymphocytes was
then fused with P3 myeloma cells using an electrocell fusion device
(Genetronic, Inc., Model ECM 2001) to create hybridomas. The three groups
of fused hybridoma lines were then plated in 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% CO..

[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

107



The collected nedia fromthe seven small chanbers were
separately retained. After a second week of grow h,

wa bwsnedoa fromthe snall chanbers was agai n PCT/US2004/018936
coll ected. The collected nedia fromweek 1 from each
hybridoma |ine was conbined with the collected nedi a
fromweek 2 fromthe sane hybridoma |ine. The
resulting seven collected nedia sanples fromthe seven

1R rdettieal t@ltﬁé@l?st@SWSEQ tQﬂ&Qﬁé se@%ﬁﬂé@%ﬂoﬁ? Gvas a

were spun to renove cel debris (15m nutes at
3 | r

il pargZJga%ﬁ‘éniéﬁW%ﬂ?ieﬁ?& o Y5ieraqsh gefdicase.
h oma | jnes 10.1, 2.

HRrdSDRs taastet Posie i 6 ELFSA 637 efiSiiiner expanded
medi um Wen the hybridomas reached sufficient cell
dmpradyice Shsl of\eyrernatant fasin ¢ira fungtigmal testing avhich is
Li kew se, when the hybridomas reached sufficient cel

ddissussed im ExeenplEs Boand 8s ISuperhatgntsefreant82aciohes cedesponding
100 mM spinner flasks and then to 500 m . spinner

f tamice fremdgrolipn & a21dlorsdy ddrssplohamigsto e rdrAyré@p 1B, and

reached su f|C|ent cell density in the 1L spinner

8 sk OBA AR i 2 RagsageeT e

si dearm f|tt| ng, cat # 1965-30003). [0228] The 3L
spar ge[D222] Based bhah& results oflthsse fiuretiehalvdssags csdviewdiles
are mxed with an inpeller controlled by a magnetic

PhebAddria lihBS ware rd’@'ﬁlflba as%’fﬁﬂ@éihg @mh@o@% t6 HGF t leltlng
prow de 5% CO2 and air. Hybrid .10.1 0229] Two

fI’HEt 59 'uﬁgg déo"l’étﬁmégtg si%@l%ﬁgs WHEE?)P dh@.o"fﬁe clones

e i S T G388 Mer g
1.24.1). No difference among the different clones of a particular line have
been detected by the functional assays discussed in Examples 8 and 9.
Those isolated clones were each expanded in 50-100 mi of hybridoma 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 functional testing,
as discussed in Examples 8 and 9. The ten hybridomas with the highest titer
of Antibodies to HGF were identified. Those hybridomas were designated

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.
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fl asks.
Condi ti on

s for

111 WO 2005/ 017107 PCT/ US2004/ 018936 Tabl e 3.

G ow ng Hybridoma 3.10.1. Conditions
wapiosnend7 Spi nner2  Seedi ng density (10E6 cel | B¢TUSDDO4618936
0.46 HSFM (G bco cat# 12045-076) X X Utra |low I

G

serum (G bco cat# 16250-078) 5% 5% L gl utam ne (JRH

cat# 59202-500M 8 mmol /L 2mmol /L P/'S (Gem ni
NEAA (JRH cat# 58572-77P) 1% 1%

400- 109)

1% 1%

cat #

PEab® Conimsitiopadt Medida1693) 1 /L 1 /L 2M gl ucose
(JT Baker, cat # 1920-07) 8g/L 2g/L Antifoam C (Sigma

cat # A-8
[ 0230] Th

01 12 /1 2mi/ |

Productivity (g/m)

24 34

e cultures were agr#l

ridemaderdias and were

har vest ed
determ ne

QGbmponbet vi ability

Sosirdel ow 20% as

ODMENIT Ypan bl ue exq

tiGiIBe®N. Harvesting

consi st ed
and subs
super nat a
det er m ne

PEo bl BEWAET T O |

HycloneTcl J{# &H 3bo7§88" PM

eggw . trati on of
B

t'he resulting
Pl Dl TN
P= ; B vty —wWas

3

in the f
is report

PR
| 1Al 160X Deessertialy|
CMING aGie% e 3 Hyhr

989 3t 6tMi714R HPLC and
idomm 2.4 .4 [0231 1 Five

3L sparge
cells fro

d1%plGhepemn/stieRs wel
m hybridonma |ine 2.4

Sigra at#\i 7H3% {19,000 kil
| pénicillindSFMNgéd| streptomycing

addi ti ons

OUARl iLre Tabl e 4,

BoebhingenWannhhein, tdae. # 1299972

growt h co

Nfival/LGPF @edidhose
Supplement
(oxaloacetate, pyruvate,
bovine insulin)

ISIgMEPSEtILD SAARSKS.

HSFM MEDIA

HSFM

Gibco, Cat # 12045-076

10% Ultra Low IgG
serum

Gibco Cat# 16250-078

2mmol/L L-glutamine

JRH 200mM Cat# 59202

1% 100X non-essential
amino acids

JRH 100X Cat# 58572

1% 100X pen/strep

Gemini Cat# 400-109

INTEGRA MEDIA

HSFM Gibco, Cat # 12045-076
10% Ultra Low IgG Gibco Cat# 16250-078
serum

2mmol/L L-glutamine

JRH 200mM Cat# 59202

1% NEAA

JRH 100X Cat# 58572

4g/L glucose

JT Baker Cat # 1920-07

Exa

mple 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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112 WO 2005/ 017107 PCT/ US2004/ 018936 Tabl e 4.

Conditions for G ow ng Hybridoma 2.4.4. Conditions
WESpiosmend7 Spi nner 2 Spi nner 3 Spi nner4 Spi nner 5 PEEESHONG018936

density (10E6 0.3 0.3 0.18 0.18 0.4 cells/mM HSFM

(G bco cat# X X X X X 12045-076) Utra |l ow I gG serum

5% 5% 5% 5% 5% (G bco cat# 16250 078) L gl utam ne

(JRH cat# 8nmmol /L 2mmol /L 2mol /L 8mmol /L 4rmol / L

59202-500M P/'S (Genmini cat# 400- 1% 1% 1% 1% 1% 109)
K t# 1% 1% 1% 1% 1% 58572-77P) Peptone 1 /L

1 g/L [ L L. 2M.al uc / gl L2, / /
sg7L Ia2m Sawpehyhidens s, St LAl 3g0 74, hrsa,
Productivity (ug/m) 41 82 38 45 79 Culture duration
10-6002,72and 840¢ 4 Werp qashsparaielycgromiriad AxdiaskgineR mief
7, 8, or 10 days as indicated in Table 4, and
hedSH\ neetialiese Table 2/ faxlmédiayromponeats)wVeioen treshybridomas
descri bed -above.

were nearly confluent in the T75 flasks, they were transferred to Integra flasks

(Integra Biosciences, Integra CL1000, cat# 90 005).

[0225] The Integra flask is a cell culture flask that is divided by a
membrane into two chambers, a small chamber and a large chamber. A
volume of 20-30 ml Hybridoma cells at a minimum cell density of 1x10° cells
per ml from each of the seven hybridoma lines were placed into the small
chamber of seven Integra flasks in Integra media (see Table 2 for
components of Integra media). Integra media alone (1L) was placed in the
large chambers of the Integra flasks. The membrane separating the two
chambers is permeable to small molecular weight nutrients but is
impermeable to hybridoma cells and to antibodies produced by those celis.
Thus, the hybridoma cells and the antibodies produced by those hybridoma
cells were retained in the small chamber.

[0226] After one week, media was removed from both chambers of
each of the seven Integra flasks and was replaced with fresh Integra media.
The collected media from the seven small chambers were separately
retained. After a second week of growth, the media from the small chambers
was again collected. The collected media from week 1 from each hybridoma

line was combined with the collected media from week 2 from the same

hybridoma line. The resulting seven collected media samples from the seven
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Hybridoma 2.12.1 [0233] Six 3L sparged spinner flasks

were seeded with hybridoma cells from hybridoma |ine
wQ@20201710n HSFM nmedi a with the addi ti ons not edpdTUTmbY/€18936

5, which summarizes the growth conditions for those

si x sparged spinner flasks. 113 WO 2005/ 017107

PCT/ US2004/ 018936 Table 5. Conditions for G ow ng

Hybridoma 2.12. 1. Conditions Spinner Spinner Spinner

Slﬁgﬁﬁ@ém§ﬂ|h6§ Wer@%'pﬁﬁ% rethoge %eﬂs Ené de§ﬂ§g1 %lrﬁﬁébshtt y
.4 10E6 cells/m

5% 5%
) %aﬁ“%&ésuﬂ%%%%e@ iy Meredfp. z%ﬂ*nﬁ (3R
284 4 #552500!\/9 mmI/meI/meI/L
Mé&lﬂﬂﬁ—%-ﬁi—b/s (Gemini cat# 1% 1% 1% 1% 1%
1% 400- 109% NEAA (JRH cat# 1% 1% 1% 1% 1% 1%
58572- 10847] ém%htbrld%mhneg/ajq 1gPi4-4, and 2.1g/1 werg |
2M gl ucose 2g/L 8g/L 4g/L 4g/L 4g/L 4g/L AntifoamC
2separadely /gro@niin T73Masks ind0 ml2MHIFM medium. When the
hybridomas reached sufficient cell density, they were transferred to T175
flasks. Likewise, when the hybridomas reached sufficient cell density in the
T175 flasks, they were transferred to 100 ml spinner flasks and then to 500 ml.
spinner flasks, and then to '1 L spinner flasks. When the cells reached
sufficient cell density in the 1L spinner flasks, they were transferred to 3L
sparged spinner flasks (Bellco Biotechnology, cat # 1965-300, with sidearm
fitting, cat # 1965-30003).
[0228] The 3L sparged spinner flask is a glass vessel where cultures
are mixed with an impeller controlled by a magnetic platform. The spinner is

connected to gas line to provide 5% CO., and air.

Hybridoma 3.10.1

[0229] Two 3L sparged spinner flasks 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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Productivity /m 44 49 65 65 65 65 Culture duration 7

7 11 11 11 11 (days) [0234] Cultures were grown for 7
w®2003@1deys, as indicated in Table 5, and werBCT/US2004/018936

harvested when the viability was bel ow 20% as

descri bed above. Exanple 3 O oning and Sequence

Anal ysis of Antibody Heavy and Light Chains A

Cl oning of Light Chains [0235] Ten hybridomas (1.24.1,

1786le13. Cohfitibns for6Growing Hibridomal3.18.11, 2. 4. 4,
2.12.1, 2.40.1, and 3.10.1) were identified as

3 S[Bg nonoctronal ant! bodies 1o | SW
Q EQE'% "e 1. Total RNA was isolated/ fro r%ﬁgggh 0
Beedingadenisitip (1 0fobraslisigilng TRI zol (r) | eadesb 0.46
HSFEM (Gipeo.catiapDspads) CA). The 5' -ends of those tgn

Ot IRy EERM fGIbeBTaMEN 8250978} €d T or 5, Rapfd 59
bt [RH Cht BD¥hIBEEM) FACE) USTNG8 Tiifiol/L | 2mmol/L

OD

I~

L @‘?‘*«ﬂboh Lt hen—tsed—int er-shlarate RACE
 NEAA GiEH 85/62-4 4P it b1 g 1%
p BB OP@V#JE? 93)018936 _an ext bnsil@¥- adapt et /L

8M glaamsectdT BrkeGaat #TIO20M7)INNN NNT + 3' )89/k SEQ | (2glo
1 8ntifoamn Ge(RigaiecatehAeBINA)nol ecul es. [ 02361/LThe| t &@ml/L
,H%mbwmﬁﬁ“)\/\ere then arrpl Ified in sepgnat e 34

porynerase—charn reactions (PER—to g merate—ten

anplif t chain eq For 0

Fhose [E30f 7B 2uiik é\?f%fm%rp&vnépri@ 3 anfifueBdahyftied when
GeneRacer TM nest ed [ 5 GGA CAC TGA CAT GGA CTG
ARe dpgilitywas Below %&’é prmingd by ypap\ive exelusingy

(5' - GGG GIC AGG CTG GAA CTG AGG -3') (SEQ I D NO 50)
whisndesting eedsistebohcentofugation éeyuenénutes at 7000rpm and

subsequent filtration of the resulting supernatant through a 0.22um filter.
Productivity was determined ’by measuring the amount of protein present in

the final harvested samples by protein A HPLC and is reported in Table 3.

Hybridoma 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 growth conditions for those five sparged

flasks.
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conpl enmentary to the kappa |ight chain.
the ten anplified kappa |ight chain sequences
wao besosaparately |igated i nto separate pCR4A- TARQ/US2004/018936

plasmds (lnvitrogen). The ten resulting plasmds,

was

each contai ning one of the ten kappa Iight chain

[0237] Each of

sequences, were then separately anplified in bacteria
and several clones of each were sequenced. Those
s SABRECEHAIBNYIGUGIAAGHBHABR Brarers o amplify
frane sequences
UIII IIC b ICUu IJI 1T US I.UT1 VYO, 1115
pgoi?éi“(’@éts or eagPRIP" rﬂeﬁ%ﬂn énsse'bﬂsﬁsﬁea'"&eé“ SpinnerS
PSeBing?dshsity310B61| merg.3Eagh 50.8pr i {nerp, ¢@npf i gediga 0.4
Peefd/mif conplenentdry to tlhe sequence of the am no
BIqH %leodéaﬂg particyar [Kapgg { gt gtarn SERUENLE, y
d,DlZ Ig ozak |sequencs, and o:lg or norg L
T SO1T U C O, II’JI acTT A3 T
5 Iﬁ‘iﬁ }9%§88Jmn theﬁ@act r1§U(Rnth th@'I | hsnP e 5%
u(@ t(‘é\t 188pPved |from hygri doma 3. 10.1 vvas: 115 WO
0F8) 017107 PCT/ US2004/ 018936 TCA |5' - ACA ACA AAG CTT
CrAlGacicaGRIATaGEA SnBnolicC Zxadol/Kha2mruddk| BOMAitT| 4mmol/L
ChP202500M)SEQ | D. [51) The [3' -prinmgr for each of the
PERS (Germni e# 480pQqrt 19 conpl gxRENtiar y1%0 the 1% 1%
qog xyI term nus gf the sgquence of the parti cul ar
i ,qtc ghaim[Sequgncs, iE%i gy ne fer qn'yonat SIETAA
g 88 rsstrlétl_on si tle. For Exan‘ple th
T ESpang 4 PHFIGUHRT S gﬂ'nLl'E\J' I do ,”'197%_1 1g/L
BEA §HCQ$6rT CIC_CGAC TBQZLAFA ceg/lrcd celerT 89/l o 4glL
Antifoam C 2ml/L 2ml/L 2mi/L 2ml/L 2mi/L
Productivity (ug/ml) 41 82 38 45 79
Culture duration 10 10 7 7 8
(days)

[0232] The cultures were grown for 7, 8, or 10 days as indicated in

Table 4, and harvested when cell viability was below 20%, as described

above.

Hybridoma 2.12.1

[0233] Six 3L sparged spinner flasks were seeded with hybridoma cells

from hybridoma line 2.12.1 in HSFM media with the additions noted in Table

5, which summarizes the growth conditions for those six sparged spinner

flasks.

113




Sall C -3

sets were used in separate PCR

separately gel

(SEQ ID NO 52) [0239] Separate primner

reactions with the

The ten
t hose reactions were
i solated and purified using a

wa@onsespondi ng cl oned plasmids to anplify the penugknpp@ssse
i ght chain coding regi on sequences.
anplification products from

Q Aquick(r) Cel Extraction kit (Catal og No. 28704,
Oraffs. Mahabha o GlowiflIhbriRihd 539 1.pr oduct s ver e
A U 54 4 .
[ Gongbens n t he knSBAVE! g GIRPINORY| R8T (AT qSbnner | Spimner
seguences free from'the nI g&nid 3:nr pya4rn| e, tBe 6
)§P?¢'F%He'ﬁ)‘fr’%duct c-Respon®Png |t 00fybrli dBrfe 3. 168:4 whs 0-4
M Q[ﬁ M™Mhal ahd Sall the sites whilch wers
| HSFObGIReP 9Y# t he pimers during PCR|anpfifi|catXon pf X
A3045-07f ed plasm d__as!di scusgsed abhoye The lresultilng
| B lPwilg@sedimy ekt etfekappadte gt 8%ai n cB%ind r &% on| 5%
3 ibe;eatg 18BP& apgain 116 WO 2005/ 017107
JUS2004/ 018936 sepatately gel isoliated and
[)L}rgllﬂaf@@elﬁéﬁ*hig a| Q Aqui ¢k(r8 Gl Bktrdctidn Kit 4 4
| OMp 87 pmmaella g swnoka|l sp@pEL | aagol/iE g2eglol/l | mmol/L
Tﬁé%éGer@nlcm#u fied T%sticlon|di §ést ed R&ppg | ilgnt 1%
cK89-109)codi ng regi on sequences |were then each
$ BiEAAAUBHycalt gat ed 1%t o [ mahtal i an1%expr ed3% o vé& or|, 1%
pBESFELT/RWO 90/ 14363) . {o creatle ten geparatd kappa
| Pgbtonehai n_expr esdign vechodr s | corylespontd/ing |t olw/he 1g/L
1 éM glugagenal hybti @gfitas] 8pfe tfemddappa 4g/ight] céglln 4g/L
¢Aptifeami@n vect of PmEer{s2miLe |t BelLseqleted. 2mile | 2ml/L
p PRI Vi Xjd/am)Si pn ¥ect or dant ai nieBg t he 6Bappa lasght 65
cCaltireGilitiog regiory ul{inmgt el y deni ved finom{hybri dojma 114
B(ddys)l (pDSRa20: B. 10. 1) [was confirned to conprise
473 base pairs including a 719 base pair P
‘E |r ﬁg{'ﬁgﬁz%‘?@ﬂtnre‘é‘\g?n%ﬁgroW\efo?%braﬂ‘ 8y 2 ek ndiestedys Table 5,

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

Example 3

Cloning and Sequence Analysis of Antibody Heavy 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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aci d kappa chain signal sequence) of the 3.10.1 kappa
i ght chain. That expression vector conprised seven

wo evshiToml regions, as described in Table 6.PAIUSAON/018936
2005/ 017107 PCT/ US2004/ 018936 Table 6 Expression
Vect or pDSRa20: 3. 10. 1 kappa Plasm d Base Pair Nunber:
2 to 881 A transcription term nation/polyadenyl ation
signal fromthe a-subunit of the bovine pituitary

9L KGR gdﬁ%med@c Afﬁgﬁ%‘(ﬂc SARINNN NGB -3)

Nucl el c Acids Res. 11:6873-82; ank Accessi on

(o 7 38 o8 orblae R A BB GRS o nous rouse

DHFR pronoter, the cDNA coding sequences, and the

DHFR t [GEBBIr i Pt i The teRcONAAIdISHIGOWERS BRI &hphfied in separate
signals (Gasser et al, 1982, Proc. Natl. Acad. Sci.

ijgo%gﬁ*gig 2 Qﬁzr%'aéﬁoﬁ@{ﬁ@ﬁgb 8 c?r‘?é\]rgte B%ﬁ%‘?"%ﬁ?ﬁ kappa light chain

etzer et al.,

bR, Forko W oftedistiont iR todiar Pimer Wi e forward

icillin resistance marker 3947 gene_and the origin
f &enefacee’stnastedPrimgs (1 QoM @ACHT GA AT IGGA&HB GAG TA
Accessi on Nunmber J01749 3949 to An SV40 early
prEMBEQR, IDNGadokr Thadewmrsgiprima (5'e@GGaETOMGE0OTG GAA
(Takebe et al., 1988, MIl. Cell Biol. 8:466-72,

CoM@AGG A8§ ¢SEQID NwmfwdQQéQ?heéf@BiﬁonAhe sequence

tran_sl ati onal enhancer elenment Tfromthe HTLV-1 LTR
d@BRiplementary to the kappa light chain.

[0237] Each of the ten amplified kappa light chain sequences
was then separately ligated into separate pCR4-TOPO plasmids (Invitrogen).
The ten resulting plasmids, each containing one of the ten kappa light chain
sequences, were then separately amplified in bacteria and several clones of
each were sequenced. Those sequences were used to design PCR primers
to amplify the ten kappa light chain open reading frame sequences from the

cloned plasmids as follows.

[0238] The primer sets for each of the ten PCRs comprised a 5’
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 optimized Kozak sequence, and one or more restriction sites.
For example, the sequence of the 5’-primer used in the reaction with the

plasmid ultimately derived from hybridoma 3.10.1 was:
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4565 (Sei ki et al., 1983, Proc. Natl. Acad. Sci. U S
A. 80:3618-22, Cenbank Accessi on Nunber J02029) 4574

wao goodiiiot ron fromthe SV40 16S, 19S splice  PCT/US2004/018936
donor/acceptor 4730 signals (Ckayama and Berg, 1983.
Mol . Cell Biol. 3:280-9, Genbank Accession Nunber
J02400) 4755 to The 3.10.1 kappa |ight chain cDNA
between the Xbal and Sall 5473 sites B. d oning of
the Heavy @&f& ASH 0261 CTThETRaCAShICACT €giToscaf Athecce aGce
hgg@y chains of the antibodies to HG- fromthe ten
hybri donas were cl oned usi #§afhe Ke@ekmet hods as

t hose used for the |light chains di scussed above in
Exanpl €3ATC oA RRASEQHH 2Ach of the ten hybri donas

was isolated, 5 -nodifed for RACE, and used to
géRerPameniar eatheeithes® GBS dosypriskdd pirtivn compRAERiafy to the
3A. [0242] Those ten cDNA nol ecules were anplified in

s eproaylderrPibRsraialse sogserme ofithe Wléﬁaﬁ?&qgh& 8hAin
chains in Exanple 3A, except the 118 W 20057017107

PSEquntO HAIRES th IdOR aridPa iSAG TGA CAT
e G g the feiedRnaden P %53%°%§Si Mled

t i tar. nce of the heav ,
PP, e bR B IHE 3Bl RRPERE eierclif Wi dh plasmia
t eRacerTM nested prinmer (5 GGA CAC TGA
cﬁ'ﬁ”@@%&"g‘i o &Y%é%m% 10588 D N0 49). [0243]

Each of the ten anplified heavy chain variable region
sequences were separately ligated into separate

pCR4- TOPO Jlgl asmds. The ten resulting plasm ds, each
cont ai hi Mgl BrelefGAGeT¢R AR AVEC ched rCURIGEDI@A r egi on

s€qtiences, were then separately anplified in bacteria
and several Sall *

c -37(SEQID NO: 52)

[0239] Separate primer sets were used in separate PCR
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 QIAquick®
Gel Extraction kit (Catalog No. 28704, Qiagen, Valencia, CA). Those purified
products were then each cut with the appropriate restriction enzymes to
obtain the kappa light chain coding region sequences free from the plasmid.
For example, the purified product corresponding to hybridoma 3.10.1 was cut
with Xbal and Sall, 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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cl ones of each were sequenced as descri bed above for

the light chains in Exanple 3A. Those sequences were
wasedotmodesi gn PCR priners for anplifying eaptm/u$20041€18936

heavy chain variable regions fromthe cl oned pl asni ds

as follows. [0244] The primer sets for each of the ten

PCRs were designed wusing the sane strategy as used

for the light chains, discussed above in Exanple 3A

E§§Ba:5tel9 "gbm%bla%’d‘ﬁﬁd fio%ﬁfléd B@fnfg' @QIRQ@Ek@'@éﬁE&&bﬁdlen kit
sequéence of the amno termnus of the parti cul ar

Kgééh;é Rbo¥ 76, hGeh SPhiBRciaSEAYeNCe, an optim zed

guence, one Or note restriction sites.
For exanple, the sequence of the 5 -prinmer used for
anpl i f jo21@]t he hThuye terhpurifiecresarigtionrdigested khppatigiet ghain
derived fromhybridoma 3.10.1 was: 5 - AGC AGA AGC TTC

T .
TH G AP 1 e e

Pﬁ%ﬁ&%%%%‘éﬁ?%ﬁﬁﬁ%%@@@@%%G@OLO%?&% (o g'teﬂ@ppa

carboxyl term nus of the consensus sequence, of th

pB@'?tl hAMEXPIERFHPNMOSIaTS ¢aFesBPRAINg 4p Hie tenrrigiedl hybndomas
including a termnation codon and a restriction site.
Fdhedemkpppa light chaipuerpressiont vestd’ inperisrweraithen sequenced.
anplifying the heavy chain variable region ultinately

dﬂ’héXﬂIBFﬁ&@@’eRM@sb%%oﬁor]&nlal th5ka & lightcikdin cedihg
CG GTG ACC AGG GIT CC smBl  (SEQ | D NGO 55)

region ultimately derived from hybridoma 3.10.1 (pDSR020:3.10.1) was
confirmed to comprise 5473 base pairs including a 719 base pair PCR
fragment, which encoded the 235 amino acid residues (including the 20 amino
"acid kappa chain signal sequence) of the 3.10.1 kappa light chain. That
expression vector comprised seven functional regions, as described in Table

6.
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[0246] Separate prinmer sets were used in separate PCR
reactions with the correspondi ng cloned plasmds to

wa@apsoimot he

sequences.

reacti ons were separately gel
usi ng a QUTAqui ck Cel

appropriate

ten heavy chain variabl e regi on PCT/US2004/018936

The ten anplification products fromthose

i sol ated and purified
Extraction kit and cut with the

restriction enzynes as described for the

| i ght chai K18 e RYsSicH \Vetter pPSR2078110a%abpat | on

dlp@;ﬁﬁ:@ﬂb&%avy

at el y gel

il o

chain variabl e regi on sequences were
|solated and purlfled u3|ng a

QL
W t‘?g%li?]
gested he

timately ¢
4.4, were

A Eénafc"rem ef’BW apfm‘"vgafépx@e'wcﬂgaﬁ' Srom_the
aO‘ ubsiritiaf the Pé{'b‘le No yg@rar@&feéprmpﬁss(@ -FSH)

PQAwWing r 6 ?{ybﬂﬁ&a ugleirn Acidg . Besa,11A873-82;
Gleabank pacassiby Nunakerof000040 narmml i an

X@BZ2SSI Oto
ha02v | gG

Xpressi on

CT/ US2004/
ontains th
DSRa20: hl g
able 7. Ta

acm d Base

v Acthouse AFRazofotdtg GEttldtase (BBIFR)trhindgerecavntaining
fheplepadgenovetholse DHERpPRRaGer,tHECEBNA coding
V86§ ®%n de% the gaee as the0 WO BMIFA 0171Qranscription
Die AR sighals ([Gake? @t al, 1982, Proc.
coANSLAT. & S8 PReES8EERG berd BF al, 1980, Cell

%g%% §b%rV8F§Fi’T_1b§23“éE§E z%g 257:5143-7;

AL, 19Bh .

203 hat i ¥ B
f 394 bovi
Goodwi n, e

USPP%% CeNgHUNY the,ampiclllin sesistgnge marker
wee@ﬁetqncl o srlication atone plesoidiy £. coli
( enbam@eecessm NumbesiJa374¥s. 11: 6873- 82;

cB®thk Atx

439 of ol a
027 the en

cApi SN4Nueddy pxODOt) eB8ancer Andoarign of replication
€Takethecteasal.( IIBB) Mohi Giele Biaint@neb72, Genbank
HAgesssicn Nwstsor JIOBRopy onot er, the cDNA

OI\)Q_(D’\O""ﬂ—{'OOﬂ(DO(D!\JC Q_OO,(')

04 &) to
4565

A translational enhancer element from the HTLV-1 LTR domain
(Seiki et al., 1983, Proc. Natl. Acad. Sci. U. S. A. 80:3618-22,
Genbank Accession Number J02029)

4574
4730

to

An intron from the SV40 16S, 19S splice donor/acceptor
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 Sal

5473

sites

B. Cloning of

the Heavy Chains

[0241]

to HGF from t

The variable region of the heavy chains of the antibodies

he ten hybridomas were cloned using the same methods as

those used for the light chains discussed above in Example 3A. Total RNA

from each of t

he ten hybridomas was isolated, 5’-modifed for RACE, and used

to generate cDNA molecules as described above in Example 3A.

[0242]

Those ten cDNA molecules were amplified in separate

PCR reactions as discussed for the light chains in Example 3A, except the
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sequences, and the DHFR transcription

term nati on/ pol yadenyl ati on signals (Gasser et al,
wd2wgo1eoc. Natl. Acad. Sci. U S. A 79: 6520CB1S2004/018936

Nunberg et al., 1980, Cell 19:355-64; Setzer et al.,

1982, J. Biol. Chem 257:5143-7; MG ogan et al.,

1985, J. Biol. Chem 260:2307-14) 2031 to pBR322

sequences containing the anpicillin resistance narker

9é‘\7er9€%rr?éy5ggﬁmfc(gf'rdﬁmﬁ@'a& E{'FC?QA%GA@ TA 3 (SEQID

plasmd'in nbank Accessi on Nunber J0174

3949. V. rly. te rakp..o

- N7 5 (485 e R o il R e g TRHBRESY BidteBlp B thetheavy
Bi ol ., 8:466-72, Cenbank Accessi on Nunher J02400) 4299
tehm‘faéwgf%@%% TRe FRMEEY PEMSTRS 393Mmthe Ponard)- 1

LTR domain 4565 (Seiki et al., 1983, Proc. Natl.
ACheRecier™nested prim@d (3dAGAQAC TBAKAK GBGALEEAAG GAG TA
Nurmber J02029) 4574 to An intron fromthe SV40 16S,

198) spE QAP Monapj.acceptor signals 4730 (Ckayanma and

Berg, 1983. Mol. Cell Biol. 3:280-9, Genbank

Accessi on Number J02400) 4755 to The pl/hChl heavy

chai n (3348]bet weEachied thartan amalifg heayy ehain varghleTagion
sequences of which follows: Xbal BsnBl

TSR ABAACUSERsTaBReAyAad A Eepaat€pAa R4-TOPO plasmids. The
GIGCCTCCACCAAGGGCCCA TCGGICTTCC  CCCTGGCACC CTCCTCCAAG

Al
@A@@EW@@CG@@@CEG?T C?Ce:Ufﬂﬁ‘érf&ﬁT IQé‘ag@W Aéridble

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 primers for
amplifying each of the heavy chain variable regions from the cloned plasmids

as follows.

[0244] The primer sets for each of the ten PCRs were designed
using the same strategy as used for the light chains, discussed above in
Example 3A. Each 5'-primer comprised a portion complementary to the
sequence of the amino terminus of the particular heavy chain variable region
sequence, an optimized Kozak sequence, and one or more restriction 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 AAA CAC CTG TGG

TTC
Xbal Kozak

TTC CTC CTC -3'(SEQIDNO: 54)
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ACCAGCGEECG TGCACACCTT CCCGECTGIC  CTACAGICCT
CAGGACTCTA CTCCCTCAGC AGCGIGGIGACCGTGCCCTC CAGCAGCTTG
WOLHOACOCTNGA CCTACATCTG CAACGTGAATCACAAGCCCA  10T/UE2004/018936

2005/ 017107 PCT/ US2004/ 018936 GCAACACCAA GGIGGACAAG
AAAGTTGAGC CCAAATCTTG TGACAAAACT CACACATGCC
CACCGTGCCC  AGCACCTGAA CTCCTGEEEG GACCGTCAGT
CTTCCTCTTC CCCCCAAAAC CCAAGGACAC CCTCATGATC

TCCCGGACCC CTGAGGICAC ATGCGIGGTG  GTGGACGTGA
GCCACGAAGACCCTGAGGTC  AAGTTCAACT GGTACGTGGA CCECGTGGAG
GTI GCAT jgeiG] CCAAGRRAMA phieteX#ash ofGhetécPEBRs comprised a
ACAGCACGTA CCGTGIGGTC  AGCGTCCTCA CCGTCCTGCA

gg&cﬁrﬁ% ﬁ%ﬁ%@@ &@W&i&% Ence
SRR e I B s v

BACEER @OPA% cRiipeEuse
%AT CCW GGGAGAG? 'F@Qﬁ q

CGACGECTCC TTCTTCCTCT ATAGCAAGCT . CACCGIGGAC
Alaranplifying die heaxwysclain variable region ultimately derived from

hybridoma 3.10.1 was:

5’-GTG GAG GCA CTA GAG ACG GTG ACC AGG GTT ccC -3¢
BsmBI

(SEQ ID NO: 55)

[0246] Separate primer sets were used in separate PCR
reactions with the corresponding cloned plasmids to amplify the ten heavy
chain variable region sequences. The ten amplification products from those
reactions were separately gel isolated and purified using a QUIAquick Gel
Extraction kit and cut with the appropriate restriction enzymes as described
for the Iight chains in Example 3A. The resulting restriction digested heavy
chain variable region sequences were again separately gel isolated and

purified using a QUIAquick Gel Extraction kit as described in Example 3A.

[0247] Three of those ten purified restriction digested heavy
chain variable region sequences, those ultimately derived from hybridoma
3.10.1, 1.24.1, and 2.4.4, were then separately ligated into mammalian

expression vector pPDSRo20:hIgGCy to create three heavy chain IgG1

expression vectors. The pDSRo20:hlgGCy expression vector is the same as

120



GAACGTCTTC TCATGCTCCG TGATGCATGA GGCTCTGCAC

AACCACTACA CGCAGAAGAG CCTCTCCCTG TCTCCGGGTA Sal |
WRZIDSATANGT CGAC (SEQ I D NO 56 [0248] The hearyT/vsmin41018936

vari able regions of the three 1gGL expression vector

inserts were sequenced. The pDSRa20: hl gGCH expression

vector containing the heavy chain variable region

uIti mately derived from hybri doma 3.10.1

PERactakd 113t 190 Ebniatn G1Z&5hs't£ht rérgf%h%e%uence.
l 2 WO 2005/ 17107 PCT/ U82004 018936 Tabl e

e REHBER 05T BPiess o ?rplﬁsgmmanzed AsParle F2se

term nati on/ pol yadenyl ati on si gnal fromthe a-subunit

of the bovin [l %ﬂp FSH)

( Goodw n, fa?fe?lggé}’e% e| C QEPQ es ngglé%\%?& 82;
Genbank AcceSS| on Nunber X00004) 882 to A nobuse
diFmydtniofBdsd e reduct ase (DHFR) m ni gene cont ai ni ng

2024ir Nignisgrdogenous nouse DHFR pronoter, the cDNA
codi ng sequences, and the DHFR transcrl ption

tm%gé Bg‘l' O sféHEf é!r‘n ‘at?d ‘6\ dé aI Pom the
» FTOc (fh ihe co a-FSH)
Nunber g et Su ufgé?é Q:B g;y %g@/ gﬁi %8@2% g %
1082, J. B OO%'QnP*Q k5719884 Nlugleic o
1 Genbank Accogsion Myrnker X00004)
882 to A mouse dihydrofolate reductase (DHFR) minigene containing
2027 the endogenous mouse DHFR promoter, the cDNA coding

sequences, and the DHFR transcription
termination/polyadenylation signals (Gasser et al, 1982, Proc.
Natl. Acad. Sci. U. S. A. 79:6522-6; Nunberg et al., 1980, Cell
19:355-64; Setzer et al., 1982, J. Biol. Chem. 257:5143-7;
McGrogan et al., 1985, J. Biol. Chem. 260:2307-14)

2031 to pBR322 sequences containing the ampicillin resistance marker
3947 gene and the origin for replication of the plasmid in E. coli
(Genbank Accession Number J01749)

3949 to An SV40 early promoter, enhancer and origin of replication
4292 (Takebe et al., 1988, Mol. Cell Biol. 8:466-72, Genbank
Accession Number J02400)

4299 to A translational enhancer element from the HTLV-1 LTR domain
4565 (Seiki et al., 1983, Proc. Natl. Acad. Sci. U. S. A. 80:3618-22,
Genbank Accession Number J02029)

4574 to An intron from the SV40 16S, 19S splice donor/acceptor signals
4730 (Okayama and Berg, 1983. Mol. Cell Biol. 3:280-9, Genbank
Accession Number J02400)

4755 to The pl/hCh1 heavy chain cDNA between the Xbal and Sall sites.
5791 The sequences of which follows:

Xbal BsmBl
TCTAGACCACCGCCATGGGTGAAAATTGAATCGTCTCTA
GTGCCTCCACCAAGGGCCCA TCGGTCTTCC
CCCTGGCACC CTCCTCCAAG
AGCACCTCTGGGGGCACAGC GGCCCTGGGC
TGCCTGGTCA AGGACTACTT CCCCGAACCG
GTGACGGTGT CGTGGAACTC AGGCGCCCTG
ACCAGCGGCG TGCACACCTT CCCGGCTGTC
CTACAGTCCT CAGGACTCTA CTCCCTCAGC
AGCGTGGTGACCGTGCCCTC CAGCAGCTTG
GGCACCCAGA CCTACATCTG CAACGTGAATCACAAGCCCA
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2031 to pBR322 sequences containing the anpicillin

resi stance marker 3947 gene and the origin for
wormm/ecari on of the plasmd in E coli ( Genbatk/us2004/018936

Accessi on Nunber J01749 3949 to An SV40 early

pronot er, enhancer and origin of replication 4292

(Takebe et al., 1988, Mdl. Cell Biol. 8:466-72,

TR

A&C

Genbapk _AcceSS| on Nurrber J02400) 4299 to A
anstatio m g hAE hAAGT
éﬁ %%%%A Ry tcaTaoce
2029) 457 ,
lice donc %-E‘PéTGATC
bet weeRAGETRAACBAGTACCGTGRALCGCETEOMB] Each
t he t en |GBTGOAIJRAAEBAGCARGACAAAIGECECE@GCAG

mai n 456

i. U S

83. Mol . %@“@ TEAWANL G FE&T G
nber J024 @TGWFSWQ@Q@M\G&GGQTQMSGTC@
quences WeBRGOAGTACA ACACEACGTANCCCT GTSBALY
meal i an eABESTCOTCACCETCE TRCACCAGRACTHES

woozZzrRrnuma—

encodi ng t heoT@RATEESANEG GARIT ROARG TGCARG GO TCORRCAAAG
S g:gz:: 82 ‘C?éé‘?b’?:c ébdA*PCé%’G RARANCCAFCTECAAAGCCAA
oPSRa20) hi g ?:g CE%GGTGTACAC

encodi ng t % t he

teén heavy ¢ %E ten

heavy chZu f Ee%e

séquenced t -EQQ{GA@A N’tT

heavy chai n WBACABGAGC AGEC W@@I@@TGGACTC

PCT/ US2004/| UBACGGEEGHORT CEFUETIETE ATRECAAGET

i

entified|ICACCETEHGACIAAGKGICAGAT GGCAEONEHEG TOPO

clones. The GASBEATTTQRLARRCTCT®TGATGCATGML ai ni ng
the heavy | GGCTCTGCAC AACCACTACA CGCAGAAGAG
CCTCTCCCTG TCTCCGGGTA
Sall

AATGATAAGT CGAC (SEQ ID NO: 56)

[0248] The heavy chain variable regions of the three IgG1
expression vector inserts were sequenced. The pDSRo20:higGChx
expression vector containing the heavy chain variabie region ultimately

derived from hybridoma 3.10.1 (pDSR020:hlgGCy:3.10.1) is summarized in

Table 8.
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chain variable region ultimately derived from
hybridoma 2.12.1 (pDSRa20: hl g&:2.12.1) is sunmari zed
wo eoFablier 9. Tabl e 9. Expression Vector PCT/US2004/018936
pDSRa20: 1 g&2:2.12.1 Plasmd Base Pair Nunmber: 2 to
881 A transcription termination/polyadenyl ation
signal fromthe a-subunit of the bovine pituitary
gl ycoprotein hornone (a-FSH) (Goodwi n, et al., 1983,
Nucl ei ¢ Aci féﬁ?":
Nunber xooog%ﬁg?z {E%p%%%@?e&t ﬁsgi?gfo at e redﬁ?tg)s?a
( BHER). ene containing 2027 the endogenous nouse
er, the cDNA coding sequences, and the
ipti ; ' nyl ation

i §#ubB81 ( GasAdranscriplion teygunationfeolyadenyiationcsignaldeam the

S. A 79 é52busit olithdbovjnepitaitary glpdiprotein hormone (o-FSH)
0: 355- 64; SHhaedwial ebébl.,, 19833 Nucleic Rcis. REh am:6873-82;
57:5143-7; | Génbaak Ascessioh NurdsEiX0aD04Bi ol . Chem

o2t /- 12 m@%@&mp&%&&&%&%mm | §éné Béntaining

f?}mﬁe:o: : ga[ @ %oGEf se ﬁﬁ# r%rmftém%e gm&b&auﬂg
Accession Nu
T, enﬁﬁ%% [l

éenbank Act é%é*ﬁérﬁ“mlﬁ%%‘?f %’(ﬁ‘ﬂfégj 4 %ol &h}gm 257 5143-7;
ransl at i onpMcEiiagaR ef abl 1985+, BieinCham. REOR307:

QI\)NI—‘_(_U)U

t
do2@3hto 4565pBB3BRRIsequentes cargg®ngPthecampigiliin resistance marker
Sc3947U. S. Aged®aBé iige 2egin fGe rdpdin&tidkt obthe plasmichinek. coli
J02029) 457A(Genbsmk Atdessidiy Mombee JEVAD)16S, 19S

S

P39 4Etolonof AR®EAD 8arly 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. 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 J02400)

4755 to The 3.10.1 heavy chain IgG1 cDNA between the Xbal and Sal
6178 sites

[0249] Each of the ten purified heavy chain variable region
sequences were separately ligated into a pPDSRo20 mammalian expression
vector along with sequences encoding the IgG2 constant region to create ten
IgG2 expression vectors. Each of the ten resulting 1IgG2 expression vectors
(designated pDSR020:hlgG2:hybirdoma #) comprised sequences 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
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4730 signals (Okayama and Berg, 1983. Mdl. Cell Biol.

3:280-9,

c

otheif Saliel
vandh

onst ant

CGenbank Accession Nunber J02400) 4755 to The
w@2m2/0171beavy chain 1 g& cDNA bet ween t he Xbal Pemnus’®ad/bh18936

6166 sites [0250] The cDNA sequences for the kappa

light chain variable regions (SEQID NGs.: 1, 3, 5,

7, 9, 11, 13, 15, 17, and 19), the kappa light chain
region (SEQ ID NGO 21), the heavy chain _
vdgigthsequergiesnatiwdre\i@edlifit idlthé QlordTpISaMrerhdR8 pCR4-
(SEQ ID NGCs.: 2, 4, 6, 8, 10, 12, 14, 16, 18, and 20),

1O oo AT gD o

Rregenitralie et o e daa © 1%
pti de sequences for the kappa |ight chain
¢20:higfpdRs13. BHQ summadzed pvilablg 9.28, 30, 32, 34,

36, 38, 40, and 42), the kappa Iight chain constant
region (SEQ ID NO 44), the heavy chain variable
regions (SEQ ID NOGs. 25, 27, 29, 31, 33, 35, 37, 39,

41,

c

onst ant

re

and 43), and the 1gGl and |1 g& heavy chain _
gi on _ : . 01
o ackoo] Saee SR R AR OGRA R s

f whi ch h h hai l'i ght
93{. nNDETb%?nJeE rom ich each heavy chain or lig

oo .oy

IR 88] of | MHEISLiRah e g el Sy B G drorp e
tlhe corr espesdPHit ) Ba bRyige pithitany glysapieteln hormones(a-FSH)
and 4. Furt hésoedvwinyet a/.,3088hAluclels Acisgrfies 141687382;
sequences (|[FGgobask Aceessioh NBmMberXQA0D0he dendr ogr ans
diggd wyed i pArousesdibpdidiaiptearddugtised DR Vvairigénieecontaining
rlemyams) anfthel gndogeAbus oiReYDEFR prowfiteahe cDNA coding
riegi ons) . sequences, and the DHFR transcription
termination/polyadenylation signals (Gasser et al, 1982, Proc.
Natl. Acad. Sci. U. S. A. 79:6522-6; Nunberg et al., 1980, Cell
19:355-64; Setzer et al., 1982, J. Biol. Chem. 257:5143-7;
McGrogan et al., 1985, J. Biol. Chem. 260:2307-14)
2031 to pBR322 sequences containing the ampicillin resistance marker
3947 gene and the origin for replication of the plasmid in E. coli
{Genbank Accession Number J01749)
3949 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. 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 J02400)
4755 to The 2.12.1 heavy chain 1gG2 cDNA between the Xbal and Sal
6166 sites
[0250] The cDNA sequences for the kappa light chain variable

regions (SEQ ID NOs.: 1, 3,5,7,9, 11, 13, 15, 17, and 19), the kappa light

chain constant region (SEQ ID NO: 21), the heavy chain variable regions
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Exanple 4 Transient Expression in 293T Cells [0253]
In ten separate co-transfections, 293T cells were co-

wo 2aq05/arbect ed wi th a pDSRa20 expressi on vect oPCT/US2004/018936
conprising a kappa light chain sequence described in
Exanpl e 3A (light chain vector) and a pDSRa20
expression vector conprising a heavy chain sequence
descri bed in Exanple 125 WD 2005/ 017107
PEESIPRGLLBU3E, 83F (1R avy 16“@8 naN&QbFra)nd th8 1§69%Ad 1gG2

ten separate co-transfections, wer e

C C {

¢ ReakEENs Lot yehiBE: (eERD t“e ;2882 b ShoBRdn Sioure
t he hybridomas di scussed in Exanpl e 1. Specifically,

for the co-transfection of the vector ultimtely

derived from hybridoma 3.10.1, the heavy chain vector

conpr i SFGZEQI 19GL THe tiak detieRcdOp @dld‘l@éft‘éﬁ?gacfefthose
the co- sfectlonso the vectors utlmae

ﬁg):l\}’n/? g S@#%ergf%%n?h%%%god %ﬁi@@i %&Eﬁe@ﬁ?evg%c}uences for
1o, ke, b Srghyaabic Ssaieah i#E D N’ oggﬁd?%{f %2, 34,

Roche Mol ecul ar Bi ochem cal s, |ndi anapol | S, IEI)
f 861 38 4@ anskA2)nthe kannadight chatsanstaniyegion (SEQ ID NO 44),

manuf acturer. [0254] Co-transfections were first
c thmelheawdchesin vgriableeegions (SEEX IDNOs. 25, &4, 2981 d33, 35, 37, 39,
roller bottles. The roller bottles were seeded with

4430Zn8 a3p)ekiitheahGe 2y IgGE hedvyostidih eohstaRMEdions (SEQ ID
cont ai ni ng 5% Fetal Bovine Serum (FBS)(Hycl one, cat #

SN@QQ‘%O ,%3)1? ;,)éﬁg{gvm o Pl Lty amno acids (Sigma,

cat 145 n/streptonycin (Sigm, cat
# P7539 (10,000 UmM penicillin/streptonycin)), and 1
X sodi (0R52]r uvat Basedwntthegenquence data, the germline genes from

which each heavy chain or light chain variable region was derived was
determined. The identity of the germline genes are indicated next to the
corresponding hybridoma line 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).
Example 4

Transient Expression in 293T Cells

[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 pDSRa20

expression vector comprising a heavy chain sequence described in Example
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Carl sbad, CA). When the cells reached 60-70%

confl uency, the heavy chain vector and |ight chain
wovmoi/or7iarl ti mately derived froma particul ar Pdwistonmw18936

were co-transfected into the cells for 24 hours, after

whi ch the nedia was changed to the sanme nedi a | acking

serum The serumfree nedia was collected and

replaced with fresh serumfree nedia two tinmes, at 48

ariB @aviiehein yeston)t imttefsecensepaydte lcdHtransiedtiving] 293T cells

vol une of 1.25L of collected serum free nedia. 126 WO

200k QbAATSTOEEH Wk DPGthQh8 %3t chAlR 55]:1&'&%&@8 he&bf cAAMA
ree

co-transfections were repeated using serum _

O R BBy bl s SR 1 Example 1.
i ah haj t [ t

e S e G D R S B

c |LS i n Zi_ﬁglture vol yne of 500 nmL. The transfected

cEyPdGEad. 1 du e hee\wieshanm yagier comprisinavetdn ¢ he

serumfree conditioned nedi umwas coll ected. Exanple 5
AlRPEBER O aGEEs53.30. 12 masTlised. ngorathe GdArBedféstidridFahe vectors
Chi nese hanster ovary cells deficient in DHFR (CHOd")

weiltinatelydddrivedarsh ahe ofickilife RYBHERTRAO IS ! isi
ant i bod?gds to HG. In ten sepmte co-trar?gl ggﬁ?@n@@’?ﬁpnsmg

= b F ept i th the heav
o102 (583 R20%1 ey BRI EL R U5k, SRedortsiiareripns were
deri,ved from on?@ %f t he hybridomas di scussed in
ERSApITRe] using &lthe Fugene ibroX-drpmeGeneti@-1539 (both from
co-transfections were achi eved using a standard
cKloshe MelredlpnBiashemieals, IndErapplisr b édllewtieg treeinstructions
fromeach of the ten co-transfections were separately
gpromidechby ieemianafact@er.a cont ai ni ng hi gh gl ucose DVEM
| acki ng hypoxant hi ne-t hym di ne (G bco/ BRL, Carl sbad,

CA Cat [0%5%}965) &'iot-tpansfections were first conducted using adherent
293T cells in standard roller botties. The roller bottles were seeded with
4x10” to 5x107 cells 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, cat # 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-transfectéd into the cells for 24 hours, after which the media was
changed to the same media lacking 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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5% di al yzed fetal bovine serum Such nedia |acking

hypoxant hi ne-t hym di ne selects for growh of cells
woeopt/@assi’ng t he reconbi nant DHFR enzyne. Medi @CTIUSam4/018936

each of the grown transfectants was screened using

standard ELI SA assays to detect the presence of the

human anti bodi es. Exanple 6 Expression of Antibodies

to HGF in CHOd" O ones 127 WO 2005/017107

PCT/ US201256018936 The darb 8pSiate sadimainsteatibne awhe ¢épédied using

ten different stable CHQd cl ones described in Exanple

5, seauiréefddapted 208D eelleKPsEPRnBBNINThEbakRembaia discussed
di fferent anti bodies to HG-, were separately grown In

gr awbVe RRAINY sef®. TH i i @, )98

gl ucose (G’ngco/ BRL, Car W'@X%{?gﬁmf% J’?nglectors

su ' 0n di . EFBS. non-essential am no .

aci %Isr gnd Eg %q %p gﬁﬁé%]gdr?{y}sﬁggqq@c‘ﬁ%r& %fr@‘g?fe@?ﬂ%%@? cells in a

CA)....The cells e graown at 37C under 5% C02. [0259]

V\h‘\élHtl{rﬁé(o of BOmls. 7 be treaiackad flie were ingubatedder 7 days,

growmh, 10 nM nethotrexate was added to the growth

medftel Which the peum-Eegrasnditionedimediomawas icotleeted. Af t er

the cells becanme confluent, they were noved to 100 nm

di shes. The nethotrexate concgptrati an was stepped up
Raisbigg”,

from10 nMto 20 nM to 50 n M to 250 nm
to 500 nM to1 M to 2 M to4 M and finally to 10

pMnfibedy Expression MCI@hiﬁhCl—l@G@ﬁQ”ati on for a

m ni mrum of one week and unti ey had sufficiently

adapt ed[ 1o a given concentration of methotrexate, as

det er nilR€86Li sual¢Rinese baorstarmvairy celiredefinietitdn OHIFR (CHOJ)

each of the clones was assayed at each nethotrexate

c oMeren1gesk tocgenesatestablaiaxpredsioreapreesaibimant eintiboies to HGF.

each antibody to HG. The nedia was assayed by

stlanelasdpailatéséoanmsidoti®ns, CHOd  cells were co-transfected with both
the heavy chain vector and the light chain vector ultimately derived from one
of the hybridomas discussed in Example 1, as discussed in Example 4. The

co-transfections were achieved using a standard calcium phosphate method.

[0257] Transfected cells from each of the ten co-transfections
were separately grown in selection media containing high glucose DMEM
lacking hypoxanthine-thymidine (Gibco/BRL, Carlsbad, CA Cat # 11965) with
5% dialyzed fetal bovine serum. Such media lacking hypoxanthine-thymidine
selects for growth of cells expressing the recombinant DHFR enzyme. Media
from each of the grown transfectants was screened using standard ELISA

assays to detect the presence of the human antibodies.

Example 6

Expression of Antibodies to HGF in CHOd" Clones
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resol ved fluorescence (TRF) sandw ch assays to

sem -quantitatively neasure binding of the antibodies
WO 2005/ 7100 hurman HGF- coated pl ates. [0261] PCT/US2004/018936

Met hotreaxate anplified clones with the highest

anti body expression |levels were adapted to grow in

serum free production nmediumas follows. C ones were

trypsinized fromthe culture vessel, centrifuged and

128 WO[@dxHy/ 017167k E’é}ﬁblé%?&%lcﬂkﬁ%@ terf Qﬁéﬁ&ﬁ%Me OHOd

50 m of serum free production nmedium at 4x10

C%Hn%/eresEﬂ?é‘d irfeR4th ﬁaoé') &&P&ﬁérﬁggg aeglb es rr%ghg%f the ten

I ncu navvarrﬁrooma

oféf'a'v"éaﬁtﬁwﬁ'eoﬁz‘@ﬁ@g wEIS Sdetalaly Bldwp | hewﬁ@ oJf& The

serumfree production  nedium Fresh serumf
pesMiE: Medianuas IMEMvithibich dpersedGineeBRL:, &arISbaﬁeGA Cat #

for each of the cultures to conplete this adaptation
pHa965), Bxuppleneeritedwmithifid\didyzed FBS, non-dssential amino acids and
Reconbi nant Cell Conditioned Media [0262] Media was

c pldlainsifle f(Lie BN 1B Gies IOBBSHALE TA bﬁﬁie télls \Eé@@l@nlat 37°C

fromthe transi ent expression 293 cell s desc ed in
o dnAof rOomthe stable transfectants described in

E’ﬁﬂﬂE}g/ Cognd fromthe nethotrexate anplified clones

descrl bed in Exanple 6. Media fromeach of those

sour cef0289] sepaidhen theCOHORNtloneedeadtnuy thklsik-olell stage of
using a YM30 spiral wound cartridge (MIipore,

Bgrdvothd 1 0 MV FrdthSirdxaid s MHéoOW the growin H@Hia"fbsar}'\pllfy

provi ded by the manufacturer. The concentration

gl gxmp(;ﬁgs %t.ppd.ge%fféws&ﬁg B RIS were

was" es Performance
Chro H LC) 026 Ant | bod| es, were purifie
g@ﬁr&ﬁh@&s B4 THEdMEl Mo REedO S AR MBS Sterias up
pur| f| cat| on using reconbi nant Protein A Sepharose
from 10 nM to 20 nM, to 50 nM, to 100 nM, to 250 nm, to 500 nM, to 1 uM, to

2 uM, to 4 uM, and finally to 10 uM. 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 methotrexate concentration to determine the expression level of each
antibody to HGF. The media was assayed by standard ELISA and time-
resolved fluorescence (TRF) sandwich aséays to semi-quantitatively measure

binding of the antibodies to HGF to human HGF-coated plates.

[0261] Methotreaxate amplified clones with the highest antibody
expression levels were adapted to grow in serum free production medium as

follows. Clones were trypsinized from the culture vessel, centrifuged and
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(rProA) (Amersham Piscataway, NJ, Cat # 17-1279-03).

The rProA was first washed four tines with phosphate
wolkéFErmd saline (PBS). Followi ng the |ast wWREm/USA004/018936

slurry of washed rProA in PBS was nmade by m xi ng an

equal volunme of rProA and PBS. That rProA slurry was

added to each concentrated nedia 129 WO 2005/017107

PCT/ US2004/ 018936 sanpl e at an anount of

apBEsGYharRied i 5b i fosérﬁﬁpf?eé b%dl)btlf)ﬁrmé’diﬁﬁ R 43(1@5 cells/ml ina

anti body in the nedia sanple, but not |ess than

°f2a50?ﬁlgﬁ%llﬁldé'bréﬁafk?rﬂa@l?y Cdfﬁgééawéfé'@cﬁbafgmn CwH r{1 rﬁ%n at

urr were | ncu over ni

shakin The nmedj a/.s| u es were then
ceee s et Tec ahapmsrriatly T4 BRI T h@ewpérq?a«same cells were
fractions containing unbound proteins were discarded.
Trapunrdawn pat idiutedderdx 192 pellsimé withrfeasinsssrneliee praustion
m PBS each. The resuspended rProA sanples were then

t rraeadiuet.r EeshaesdhurhTras piGeiustion mduiem(VesShdded &ppidixitaately ten
NY, Cat #8162) and spun to renove the PBS. The rProA

' erﬁé‘@fo'?@a%h%ftth@8§lt%§ td BSH\p‘f@éhﬁgéﬁ Pla{fﬁ)ﬁ ésle 0.5
S per 64] Antibody fractions were

eI uted fromthe rProA in the Spin- X tubes by adding

1.5 volumes of 0.1 M glycine,Example’7 and i ncubati ng

for 10 mnutes at roomterrperature The Spin-X tubes

repeated and the two eI uat es from each Spi n- X tube

vere pqopes The M&Higfwad b8l REmMahEHyBRd¥ARS descnbed in
neutralized with 1/25th volume of 1.0 M'Tris, pH 9.2

3%& BBPL §rofihe ﬁ&ﬁ‘sléﬁﬁ é)ﬁ{é'ggs f%?ggqhﬁﬂlsr@gg gleﬁ |R(Example 4,

e to rénove partic

ncentra n, of the eparati o S
R Ao, Sle) B B o et 8- R eem i

st andar d. To assess _ ) ,
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 (Milipore, Bedford, MA Cat #S10Y30) following instructions
provided by the manufacturer. The concentration of antibody present in each

concentrated media sample was estimated by High Performance 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 # 17-1279-03). The rProA was first
washed four times with phosphate buffered saline (PBS). Following the last
wash, a slurry of washed rProA in PBS was made by mixing an equal volume

of rProA and PBS. That rProA slurry was added to each concentrated media
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purity, sanples of each of the final preparations were
separately run on separate |anes of an SDS- PACGE gel,
war@snedoi t h coonmassi e and was i nspected vi se@El/U§2004/018936
130 WD 2005/ 017107 PCT/ US2004/ 018936 Exanple 8
Characterization of Binding of Antibodies to HGF A
Affinity Measurements [0266] Using a BlAcore(r)3000
(Biacore, Inc., Piscataway, NJ) affinity analysis of

Sis¥mple bh&n aRidupp e 8BploRirhikielyde afbf r@QA'strE}(ﬁJF@a%hES ug of

(those wultimately derived from hybri domas

D gpptacp%u&]lég &?%?%érqlqge,t 7%?&?&?2}5?@ ﬂ,sgr;ﬁ ﬁ)rp\r/\c?/f' slurry for any

instructions. _The running buffer for those anal yses
wiredissample: Sheossulimmmegia/slumisamples wese incubated overnight
Pi scat away, NJ). Reconbinant Protein G (Pierce,

Rat4fO©mith dHakingrvaFhe naalta/kiurigtsanoples wese aierncentaifleyedNb pellet
sensor chip (Biacore, Inc. Piscat avvay, NJ) via

piﬁé*ﬁfrstan?Héeswé}HQ@nvﬁbe@oﬁ§1§o acc &%mld&sro@.hs were

Bi acore, Inc. 'Piscataway, NJ ding to

YRS A s AT pos

the six antibodies to was separately attached to
i RABM | h?é@SUW@F’ﬁP@"F @ﬁm}ﬁ%\gef%@eﬁdfﬁﬁ%%ﬁr%ﬁ &g 045 pm

instructions. Sanples conprising various
c GpaeXttubes (RieSiad, Conty NV, Cat #8d 6AnahiEpue te rempee thedPBS.
over the bound antibody surface at a flow rate of 50

PIThEIrPrdMin thenSpiHbesubediva® Gibh whshed BainkédWwith ©.5 mi PBS per
parameters including ka (association rate constant),

kghashdi ssoci ation rate constant), and KD (dissociation

equi | i brium constant) were determi ned using the BIA

eval uation 3.1 conputer program (Bl Acore, Inc.

Pi scat {0264] NJ) . Abtibedy trastimts weieoeiu&xqijﬁréﬂnhhe wRTOA in the Spin-

constants indicate greater
X tubes by adding 1.5 volumes of 0.1 M glycine, pH 2.7, and incubating for 10
minutes at room temperature. The Spin-X tubes were then centrifuged and
the eluates from each Spin-X tube 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 1/25"™ volume of 1.0 M Tris, pH 9.2.
Each sample was then filtered through a new Spin-X tube to remove

particulates.

[0265] The protein concentration of the final preparations was
determined by Bradford assay using human IgG as the standard. To assess
purity, samples of each of the final preparations were separately run on
separate lanes of an SDS-PAGE gel, stained with coomassie and was

inspected visually.
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affinity of the antibody for HG-. Data are presented
in Figure 6A. 131 WD 2005/017107 PCT/ US2004/ 018936

wd Dag§8i71vhe KD val ues of each of four anti bodimEsI/Us2064GHS936
(those ultinmately derived from hybridomas 2. 4. 4,
1.29.1, 1.74.2, and 2.12.1) were also neasured using
an equilibrium bindi ng nethod. That nethod was
performed with a Bl Acore3000 (Biacore, Inc.,
Pi scataway, NJ) using PBS Wwgxanfpled% P20 surfact ant
(Bl Acore, Inc. Piscataway,. NJ) as running buffer.

The four antibodies to HG- were separately i mmobilized

rgearizatig , of AntibediegdoHBGEcore, | nc.

Pi scataway, NJ) via primary am ne groups using an

Am ne upld n it (Bia e, Inc. Piscataway, NJ)

foll OW%’)\QR{-'HE%, @5@3&5%?‘%?’&?' s instructions. [0269] In

separate assays, each of the four antibodies to HG,

over a[gzsgje of cRIPLaBIAtoRAS006 (Batore) IndiMriseafivayVNJ)
was separately incubated with each of two different

TS BREOER hyitiics RUIGR dosRHERR iNExahbisBRinose
TR S eRnh BRSSP 2 £ 8T B 751, and

sensor chip onto which the same antibody to HGF had
bdeff-Bhwrapireriorned ?ﬁ@o'fﬂ'%t%'@eéﬁ@ﬂ‘éﬁcwéﬁ Rsirughans. The
proportional to the free HGF in solution. The

dirgying buffenfasdrde analysescwas P8 Wtk©).00&% 21 auifiaeiant
fromnonlinear regression analysis of the conpetition
cBMepreldhogPiscataalay, BJ).v BRecombinadre Frotaig Sh@ierce, Rockford, IL)
bi ndi ng nodel (Ki nExA software, Sapidyne Instrunents

| s infRRbISiRzed o a TE¥RSPCH GR/IRCCRIE S¥hsef hip (gnéégfé, Inc.

constant values are preSented in Figure 6

Sh&ataehy A VoA affind'Brd ity e Mdine Edipling Kit

(Biacore, Inc. Piscataway, NJ), according to the manufacturer’s instructions.

[0267] In six separate samples, about 200 resonance units (RU)
of each of the six antibodies to HGF was separately attached to immobilized
Protein G following the manufacturer’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 pl/min for 3 minutes. Antibody
binding kinetic parameters including k, (association rate constant), kg
(dissociation rate constant), and Kp (dissociation equilibrium constant) were
determined using the BIA evaluation 3.1 computer program (BlAcore, Inc.
Piscataway, NJ). Lower dissociation equilibrium constants indicate greater

affinity of the antibody for HGF. Data are presented in Figure 6A.
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WO 2005/ 017107 PCT/ US2004/ 018936 [0270] Human HGF was

ei ther expressed in CHO cells or purchased from R&
woyevEmB7( R & D Systens, M nneapolis M\, Cat #CT/US2004/018936

294- HG 005). Reconbi nant nmouse HGF was prepared using

t he sequence in Liu et al., Mol ecular cloning and

characterization of cDNA encodi ng nouse hepatocyte

growt h factor, BiochimBi ophys Acta.

16: 1215{0@68]299 30the k§98lues dRREBAR FiilHariiBbaRs HFHER$those

obt ai ned either by expreSS|on in insect cells wusing a

DRI, USGVEE B BRI PR 89 41 8 293 Brfed 15:1) bibre

purifre hépar
sulfate affi chro a ch 0
ol it bty ﬁﬂ%ﬁﬁé’ H&a‘l‘ﬁi%%‘] o e[n?dbvgas
biol ogically acti ve Hurmn HGF i nduced a

daastarmeshuiEna BAsare 800 (Blassph dng: Riscataway, Ndusinad3BS
cells (ATCC Manassas, VA # CRL 1435) and in nouse 4T1

ceMilbO(O@S&CPmmatant‘QEJ%OCRUnQSBtS):ataNmys &lJHEB running buffer.
i nduced Met phosphorylation in nouse 4T1 cells, but

nothdotmantbadiestd HGH Wrebephragaly G obiliZ ey 36sd4FEh grade
were run on separate |anes of SDS PAGE gel s. Human

a
Y S e PSRN U i o

A AR SRS KIR R 1 PR, N5 B10KRRG the

bet a@an capt oet hangl . The human HGF and nouse HGF in
t HBa 331"/5\ mstrectiens transferred to nitrocel | ul ose
menbranes. Those nenbranes were separately incubated

ith o the t [ J
Wi 2[966@] IR%e QthQ%%stl S h@th@%naggdlbg to HGF,

Exanpl Each of the ten

S 3Pt o PEBA Bl oL O SR B A B e

C e iR S iSTeol ce RabARBNO RGN Badct jl) o

Cohnudr%;rlw oHnGSF |nTIgBS with 0.005% P-20 and 0.1 mg/mL BSA at room
temperature for at least six hours. Each of those samples was then injected
over a surface of a CM5 sensor chip onto which the same antibody to HGF
had been immobilized. The binding signal obtained was proportional to the
free HGF in solution. The dissociation equilibrium constant (Kp) was obtained
from nonlinear regression analysis of the competition curves using a dual-
curve one-site homogeneous binding model (KinExA software, Sapidyne

Instruments Inc., Boise ID). Those dissociation equilibrium constant values

are presented in Figure 6B.

B. Specificity of Binding of Antibodies to HGF
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WD 2005/ 017107 PCT/ US2004/ 018936 nenbranes were then

i ncubated with a goat anti-human |1gG anti body |i nked
WOt2003HRP10GPi er ce, Rockford, IL, Cat. #31412). SCgnas2004/018936

fromthat goat anti-human 119G antibody |inked to HRP

was detected by el ectrochem | um nescence (ECLTM

Amer sham Phar maci a Bi ot ech, Pi scat awnay, NJ, Cat. #

RPN2106) follow ng the nmanufacturer's instructions.

[ 0273] (6P BOTHuMas MEE wisCditHe? ©xBlesdthiSn mcblc@as 6aghr&fased
t he ten anti bodi es to HG- described in Exanple 6.

P A SR e SO S8 009
100 f 0 f,
rceqaraiBany mghge HER &%S?@éﬁ%%fm & FeHighosra L etal,
panel s on the right show gels testing each anti bod
adupéegular@(pm@g and hatacteszation s @%\V? encodigg mouﬁﬂv%epatocyte
HGF (lane 6), 100 ng of nouse HGF (lane 7), and 10 ng

ofgmmﬂs@df&ﬂ:B(dcﬂmim Bdphysddcta. 1édd B(Qg) 2997300 (1983). Each
of the antibodies to HGF tested bound to human HG-

UrREdoriisinahBfe0sE $1GP Mist dained | sithes by exprbsdion iNaRSedTcells
the antibodies to HG- tested bound significantly to

"tl}é?r?g E%CH@?{EHS Y 02 %@S&%régﬂgg‘iﬁ 9@51&%52% eﬁ'l\Gé_ltr?é"rcévent,
Eoi

(Nerﬁﬁﬁ%gﬁ@*wa%ﬁf%ﬁBasm&%é?h}%ffé%y%“ 7 Frate e

expressi on vector conprising a cDNA sequence encodi ng

chi ckerjoay1E athasti the pépdratibhe oNblimiaRlahdohens& BIGF Was shown
of vector pCEP4 (Invitrogen, Carlsbad, CA cat#

V%‘beq%l 11§ 2efivd. YAk ﬁG‘FgmahééﬂjQro%se WAt human Met
QALY abtive. gl R

t echni que ure at vector 1nclu

HFEPRg Rt su@&‘sﬂ%ﬁ@y&i@?\iﬁ RitsEsg 5B 159 and

PCT/ US2004/ 018
(i:rTmouse f‘h cel s ATCC Manassas, VA # CRL 2531). Mouse HGF induced

Met phosphorylation in mouse 4T1 cells, but not human PC3 cells.

[0272] Human HGF and mouse HGF were run on separate
lanes of SDS PAGE gels. Human HGF and mouse HGF were each
separately run at 100 ng/lane and at 10 ng/lane. Some gels were run under
non-reducing conditions and other separate gels were run under reducing
conditions using beta-mercaptoethanol. The human HGF and mouse HGF in
the SDS PAGE gels were transferred to nitrocellulose membranes. Those
membranes were separately incubated with one of the ten antibodies to HGF
described in Example 6. Each of the ten antibodies to HGF was separately
incubated with nitrocellulose membranes from gels containing human HGF
and mouse HGF under reducing and with nitrocellulose membranes from gels

containing human HGF and mouse HGF under non-reducing conditions. The
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fusion proteins. Expression vectors were constructed

by inserting sequence encoding a particular target
wopoatairm7i nto the nultiple cloning site of thecruszan/018936

protein expression vector. The resulting fusion

constructs each encoded an avidin protein at the

N-term nus of a target protein. [0275] Using this

techni que, fusion proteins conprising avidin fused to

t . H : . . )
Wﬁeﬁ'@ré&ét%wgré ﬁ%%%c@é%%& 'I_\A@\ é("@\flﬁt AtRRAARH g6 ant|b|o>c/iy linked

full-1leng human HG; Ich 1s a natura

BRI A5, i) ySVTER), " arhogiant- humar
b BRRE S b3 s G e PGS
mouse HGF (am no acids 508-728); chinera #2 conpri sing
anBEICLY ;ehmierskianp harmaciaf Bintache PisGataveayi, i\, £t ds RPN2106)
33-506) and a C-termnal portion of human HGF (am no

adol6wingthd 2%ariufacttirérty ifBfractiohsconpri sing an N

term nal portion of human HGF (am no acids 32-582) and

a CGtermnal portion of nouse HGF (am no acids

583- 72d9278276] FAgdehérhewe pictpiessd gelg testingeachof the ten
fusion proteins is shown in Figure 10. The N-term nal
daardibodiEfs tiBIGE atetsaribed frobikamkplengl &hdqasmietsson the left show gels
represented by boxes | abel ed K1-K4. The C-term nal

dqeaiirgg SACHIGHTiISEH) £5ainSOTTY AGYT MiMANIEGFRINRS Pt 885RSof human
0

That main is represented by bars. Open boxes an

2 ﬂﬂé# (ti%ﬁ{es2 | ggb‘k@;& PS8 HOH, a?u%l%fgg%? moﬁ%@%?gg%ﬁ%%) under

strippl S 1 ndi cate nouse guences
The i ndjvidual fusio r i NS wvere. i ent | .
e BRI Condt i< CTRE BRGYE Bp.tRl igh] 265 T teting each
cells wth one of the |ndivi | fusion_ protein
o1 DOSY GGaER NG of a6 iand: He 10 AR ¢ an HGF (ane
Carl sbad, CA, 135 WD 2005/017107 PCT/ US2004/ 018936
Cdi), #083g0f mewsekiGig(lame: 7 randf Hrng oémouseHGhdtaners). under

Approxi mately 48
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 tested bound significantly to mouse HGF under non-reducing
conditions (lanes 3 and 4), or to human HGF (lanes 5 and 6) or mouse HGF

(lanes 7 and 8) under reducing conditions.
C. Epitope Mapping using Fusion Proteins

[0274] A mammalian expression vector comprising a cDNA sequence
encoding chicken avidin adjacent to the multiple cloning site of vector pCEP4
(Invitrogen, Carlsbad, CA, cat# V044-50) was constructed using standard
molecular techniques (Figure 9A). That vector included the chicken avidin

signal sequence (Figure 9B) to enable secretion of subsequently expressed
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hours after transfection, conditioned nedia was

coll ected and assayed. [0278] In separate sanples,
wof20852010f07t he ten anti bodi es to HG- descri bed PCA/US2004/018936

Exanple 6 (those ultimtely derived from hybri domas

2.4.4, 1.74.1, 1.75.1, 3.10.1, and 2.12.1) were

separately incubated with fusion proteins conprising

each of the following target proteins: full-length

huyBian giteind! SEXffessiBR etRIS Qvé?@ﬁon@tfr&&bdiUWH?éFlih?%equence
the fusion proteins in each sanple were séparately

Bty #?éﬁ%f%g%‘ &P@Eﬁéafbéﬁ?j?g@E%Zéggﬁ%%gﬂe”o“f'the fusion
bead- [ i [ | TC
iRl B S Ty 0EHER el oged an
CA, Cat. # SP-2040). The presence of antibodies to HG

weatyidia pseteimattheyN-terminue obayaiget PEaieinn (PE) | abel ed
goat anti-human F(ab')2 anti body (Southern Biotech

Associ I . &I , - e

[ 0279] %%Z‘Es’]eugélé%’ﬁé E&W rﬁ"e'é'r?!j g E@%b’ﬁe@%@"sq’% avidin fused to
Fl.uorescence Activated Cell Sorter Al anal ysi.s.

o8 "R g biotflos ey mradaret ity lenamhne i sk, o5 HGF,
presence of avidin) and/or PE (which indicated the

prieh iea srtyatly Beer/Ting spligg varant of susrancl Gin(Rutiecl @t al.

Di cki nson Bi osci ence FACScan (BD, Franklin Lakes,
NIPNASARSHA t5-41 0di 91 it fellflemgth meoudd ME&Fachinberdi #scoraprising an
HG- tested are presented in Figure 8 [0280] In

s eN)MaéPhiRalSEEbR of htRNHGFhantied asidsi 32o80F)sarida derminal
described in Exanple 6 (those ultimately derived from

&Yﬁrﬁ?ﬂ?%%u%é-%ﬁggmir% 4cifls 50812 e&ﬁfr@rﬁ?ﬁ c%dgrﬁ;?f%j’mﬁign N-

Ion proteins conprising ea h of t
g EhaBbSABL 1Y medte PO nG 4R, 508l et Bs1titnal porton
it st BISFE B0 2k Bra Bk Do adiget 5 GomeBaaLan N-
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 transiently expressed in
293T cells by separately transfecting cells with one of the individual fusion

protein expression vectors using Lipofectamine (Gibco BRL, Carlsbad, CA,
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[0281] The results of those binding experinents are

sunmmarized in Figure 10A, to the right of the
woxotsamatorc di agram Neither antibody 2.12.1, Paw@rus2004/048936

bound to the chinera #1. Both antibody 2.12.1 and

anti body 2.4.°4 bound to chinera #2 Antibody 2.4.4

bound to chinera U Antibody 2.12.1 did not bind to

chinmera #3. D. Further Epitope Mapping using Fusion

Preodtad 183249 Zstidlvirg tf@r‘h‘éhdﬁ:\cﬁﬂ'@@ in@fiﬁbtldr\!:f OA YOk PRatel 48

about the epitope(s whi ch anti bodi es 2.

cofbufs Bfechifeudt 3:558“'0“55‘?’2“ Ri5h ofisl %%%%%ed

8C (Figure 1 0OB). The prinmers used to generate the

chi mer 49228je shoun separtadksamplds, fivaldf ¢helfen antibodies to HGF
A i ponucl eoti des Used to Generate Human/ Mouse HGF

Cfae%%ruaéd iPEYampldd M&émtﬁnatbnﬁ@éﬁve@morﬂn@bﬂabﬁfalsom 4,

Q ID Break points or NO go # Sequence n

ru t
320?11 eS 7t oL andR #ﬁé""%c ‘??%A Qzﬁﬁﬁ%gi'%&‘s"’”
125 3201-75 ATG CGT GAA 33 )
niReeiaHEr @maﬁm@,@ech*gﬁ@%?mgﬁég%tmf’%s-Z”hf@ec?@?h pyean
TAA CTA GGI_36 pt. mutant hHGFN601S AAA TCA ATC GTA
CHGRcds HGF mysﬂtﬁﬁeﬁff@mcm@ﬂmhm@lge pseteins in each
nmut ant hHGFN601S ATG CAC AAT TCC TGA AA 128 3201-70
ABanQiE WETe saparalaly capaurgd ysing biotinrcoataddsead2($phéastech Inc.,
CAG CAG GCC TG
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).

[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 HGF) were detected on a Becton Dickinson
Bioscience FACScan (BD, Franklin Lakes, NJ). FACS scatter plots for the

five antibodies to HGF tested are presented in Figure 8.

[0280] In separate samples, two of the ten antibodies to HGF
described in Example 6 (those ultimately 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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129 3201-69 ATG CGI' CTC ATA ATT TTG 37 pt. nutant

hHGFD592N  TTA GTA CGA TTG ATT TAC 137 WD 2005/ 017107
wOODABA004/ 018936 C 130 3201-68 ATG CGI CTC &&I@US2ZD04/018936

CTC 32 pt. mutant hHGFC561R ATC TCC TCT TCC GrI 131

3201-67 ATG CGI CTC AAA CGC AAA 34 pt. nutant

hHGFC561R CAG GIT CTC AAT GIT T 132 3201-66 ATG CGT

CTC CIT TCG TGG 34 pt. nutant hHG-FGB55E ACA TCA TGA

A (LR BT T BR AR o
R R R TR e S TS T

135 3167-41 AAA GAC TAT GAA CCT TG 35 del etion

del eti opg1136 31Ghe4dstisoiGabsEbindideXsdrirehisde summarized
deletion nHG- DK TGG AAA ACA TTG T deletion ATG

GFighe 0%, (e e sqferfiiddnte. Relingfanimity 2121,
b ¢+ RodndibThe bt 1 BN 1800l 2 2 sl a0 4.4
-gun to %ﬁirr(\:e%%rgnt?bgﬁffgggﬁdg to cﬁai\%r%. %—It_ib%gy 2.12.1 did
not bind to chimera #3.

D. Further Epitope Mapping using Fuéion Proteins

[0282] To provide additional information 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 10B). The primers used to generate the chimeras are shown in Table

10.
Table 10 Oligonucleotides Used to Generate Human/Mouse HGF Chimeras
and Point Mutants, Insertions and Deletions
SEQID .
NO. Oligo # Sequence n | Construct Break p o!nts or
mutation
ATG CGT CTC CCT TGA TGA
124 |3201-76 |TGC TGG CTG CAT TTC 33 |pt. mutant |hHGFR647Q
ATG CGT CTC TCA AGG GAA .
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  13201-71 ATG CAC AAT TCC TGA AA 35 |pt. mutant {hHGFN601S
ATG CGT CTC AAT TAT CCA
128 3201-70 GGA CAG CAG GCC TG 32 |pt. mutant (hHGFD592N
ATG CGT CTC ATA ATTTTG
129 3201-69 TTA GTA CGA TTG ATT TAC 37 |pt. mutant |hHGFD592N
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140 3167-40 ATG CGI CTC AAG CTT CAG 33 chinmera 9 nHGF
5'-aa585 TAA AAC CAA GIC TGA 141 3167-38 ATG CGT CTC
WOAAB/@GTT07GCT 30 chimera 8 nmHGF aa586- 3'
ATC 142 3167-39 ATG CGI CTC AAG CTT CAT 33 chinera 8
hHGF 5' -aa585 TAA AAC CAG ATC TGA 143 3167-37 ATG CGT

CTC AAG CTT GCC 29 chinmera 7 hHGF aa586- 3'

CGA @CT/US2A04/018936

AGG CCT

GCT GT 144 3167-40 ATG CGI CTC AAG CTT CAG 33 chinera

7 mHGF 5" F aab85 dAA AAC CAA GIC TGA 145 dl:)/ 38 ATG
CETCTC AAG CT T T CGA
OCT Gon ABEOL66 ﬂgé%c %gﬁ%cﬁg% 1| eATuGSt [hHGFCS61R
C rera—3—hHE—5" @&ﬁ% u /—\TC T34+
) T
3167186 ABG0CGT O r@4 Dt 'iant |hHGFCS61R
aas07-3' | TCG TT/\J’:.GTG?F&WN‘?&AFAG{T%TM 36 AIG CGL CIC
e B E?Qgég AT o G A TITO S GAT Gk My
chi a3AlG-AGT dIECGRAAAGGTAGEA T A 150
3080055 o AGs SOGTAGACIOAG AAMTGT B4 Ahi 44 [otinkideie IGFOSSSE
0L TG TTC RCia R To L HVSE AT OGO AGT n-
fﬁf B 3320 htfer ar, aa307- 3" AGG TN AGG AGA| AG inal + Notl
§2_STa-pE AT ERIGCSTTIC KOA GAC o
S|-adB06 |318B41 |, A GAC TAT GAA GCT TG | 20 [deletion | 4etion
ATG CGT CTC GTC TCT GGC ) mHGF DK
136 13167-42 1156 AAA ACA TTG TCT T 34 |deletion |41 tion
ATG CGT CTC AAC AAA GAC hHGF DK
137 3167-44 |TTG AAA GAT TAT GAA GCT | 38 |insertion |. )
TG : insertion
ATG CGT CTC TTT GTT TCG . hHGF DK
138 13167-43 | \GA AGG GAA ACA CTG TCG| 36 [Insertion |, tion
ATG CGT CTC AAG CTT GCC ] s
139 3167-37 AGG CCT GCT GT 29 |chimera 9 |hHGF aa586-3
ATG CGT CTC AAG CTT CAG . s
140 3167-40 TAA AAC CAA GTC TGA 33 {chimera 9 |mHGF 5’-aa585
ATG CGT CTC AAGCTT GCT . ,
141 3167-38 CGA CCT GCA ATC 30 |chimera 8 |mHGF aa586-3
ATG CGT CTC AAG CTT CAT ) ,
142 3167-39 TAA AAC CAG ATC TGA 33 |chimera 8 |hHGF 5’-aa585
ATG CGT CTC AAG CTT GCC . ,
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 |chimera7 |mHGF 5’-aa585
ATG CGT CTC AAG CTT GCT . ,
145 3167-38 CGA CCT GCA ATC 30 |chimera 3 |mHGF aa586-3
ATG CGT CTC AAG CTT CAT . ,
146 3167-39 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 |chimera 2 [|mHGF 5’-aa506
ATG CGT CTC TAG GAT GGA . )
149 3144-31 TGG TTA GTT TGA AAT A 34 jchimera 1 |mHGF aa507-3
ATG CGT CTC ATC CTA TGT ) ,
150 3080-16 TTG TTC GTG TTG G 31 |chimera 1 |hHGF 5’-aa506
ATG CGT CTC ATG CAT CCA ) ,
151 3080-04 AGG TCA AGG AGA AG 32 |chimera 6 |hHGF aa307-3
152 3144-28 |ATG CGT CTC ATG CAT TCA | 32 |chimera6 |mHGF 5’-aa306
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WD 2005/ 017107 PCT/ US2004/ 018936 GIT GIT TCC ATA GG

153 3079-84 ATG CGTI CTC ATG CAT GAC 31 chinera 5 hHGF
woaaBh3787 CTG CAA TGG GGA G 154 3144-27 ATG €CIT/USTi04/018936

ATG CAT TCA 33 chinmera 5 nHGF 5' -aa2l12 ACT TCT GAA

CAC TGA 155 3079-77 ATG CGI CTC ATG CAT CAT 31 chinera

4 hHGF aal29-3'" TGG TAA AGG ACG C ATG CGT CTC ATG CAG

TTT 156 3079-78 CTA ATA TAG TCT TTG TTT 38 chinera 4

S -aall2s T ﬁﬁMCMmTéng CIG restrictign
h C-—1p7 30794 @Rgso/ site
Carmilfal  B07BRd| egg ?‘é@& 53 CAbimer SOEHGE aa213-3°
36—+estretton—H A—ATA "“T'Csite
tgrmisal 314ed7 (@ I 881l ¢Himb+a® |mMHGF 5’-aa212
c_159 3013- CA {A'ECFﬁAﬁchlfﬁAﬁ(‘ 32lsifle term nal
160 333{'3- 3? §72 ABGGATAAARBGAATGAD ACA Crsf Chimpiz aa
tgrmnal # Nod [|ATE3CGH QDCATMBADOREF $schemati c ‘
drlawilsgs (30704718 MOTPEATACTAGUCNTHGTTNI 88 il ¢himera 4 |mHGF 5°-aal28
mgl ecul es| cr eat ecTt;or the study, with the binding
bghavior pf—anti ng}eéﬁé 12T anoﬁ%ﬁ Ej 0 ¢ach hHGF -
chi i -6 ahec TCGHETA A4 C1d ¢ , 9f restiigtion :
i ggﬁé? Gﬁar?g?gtgs FGRTAR CHT ATst Ty ver e Psitei cal t‘§;’r‘r‘1‘H"i‘“
158 2870-60 ATG CGG CCG CAC AAAGGA 36 restriction |hHGF n-
AAA GAA GAA ATA CAATTC site terminal + Notl
.. mHGF c-
CGG GAT CCTTAC AACTTG restriction )
159 3013-96 TAT GTC AAA ATT AC 32 site terminal +
BamHI1
ATG ATG GCG GCC GCT CAG restriction |mHGF n-
160 3013-95 |AAG AAA AGA AGA AAT 40 | . .
ACA CTT C site terminal + Notl
[0283] Figure 10B shows schematic drawings of the mouse and

human HGF chimeric molecules created for the study, with the binding

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 amino acids 586-731 of human HGF.
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chimeras #1-3 described in Exanple 8C and Fi gure 10A

Chinmeras #4-6 incorporated increasing anounts of the
woNetxrimoius of nouse HG- into an ot herw se em®CITrEskg04/018936

human HG- nmol ecul e. Chimera #7 utilized am no aci ds

507-585 of nobuse HGF in an ot herw se human HGF

nmol ecul e, and chimera #8 utilized am no acids 507-585

of human HG-F in an ot herwi se nobuse HG nol ecul e.

Chi ner qoﬁ§4]was C @AY Jf ehtibb e 213 AarrF2 42 1ltorBe dhﬁmenc
mouse HG- and anmi no aci ds 586-731 of human HG-. 13

Vﬁt'a% Reé F8 el BERaA ?%%hm&'%ﬁ%ﬁﬁépﬁcﬁﬁa%n of either
RUBRRV S 4o einany 2 ol e Sisiah fassing. the fusion

2 12.1 with one of the fusion proteins, the fusion
prisetEingsIn eackesaMBIEWETe Sﬁ@@éatggfpaﬁpav @%%%theepqﬁe% geads
bi oti n-coated beads (Spherotech Inc., Libertyville,

| Spbatotech MG A-ibertyvilkes Ik cCat # |'I'ﬁ’g6®>éaa.d Tpeaesilting bead-protein
conpl exes were | abel ed by adding FITC | abel ed -

argompslexsl Weed labletityby ¥edingFITCahbelBdrdntingadin, ariBody (Vector
Cat. # SP-2040). The presence of antibodies to HGF

Ve S5 1 € 7l araﬁéi GX, @%P“#‘SPDM erweh iddehEEDLf hﬁi?ﬁacﬁés to HGF

goat antl uman ) 2 antl out hern BI otec

Thos ea‘gttaeﬁ%f e J%?gélbggﬁ9E€%%e%@tla%Ie§%g)%ég é\uman
" dab3 Sy eirisahe @ 5#%?55 Asiaipté s, Bdindba, AL, Cat 4

aV| di and/ or PE (V\/nl ch i ndi cated the presence of
4@0&@ ). t Brasergameles WﬁEeélweau@ﬁCt@dB@dﬁ@we@p@mmA@wated

B| osci ence FACScan (BD, Franklin Lakes, NJ). In sone

cBabSodét (FTAGKpamalygsion Beadrmirmmmdasﬂabelm g FRIA Gyvhich

si ngl e-col or FACS anal ysis was performed foll ow ng

anhdieamdd thBiprsdricedft dvieinPimd/ebPE. (wHidI indRidiédl the presence of

increased the sensitivity of the assay and aided the

MEARIOET RS HAEHE) WoRUREctWIIdh & BeRtdrHBIckidsBALBIYEEEnEPFACSCan
(BD, Franklin Lakes, NJ). In some cases, after expression normalization
using FITC, single-color FACS analysis was performed following antibody
binding by the PE label. This method increased the sensitivity of the assay

and aided the measurement of binding with constructs that were not

expressed at very high levels.

[0285] As shown in Figure 10B, both antibodies 2.4.4 and 2.12.1
bound chimera #8 (Figure 10B), which contains amino acids 507-585 of
human HGF. Those results suggested that that region contains residues
involved directly or indirectly in binding of antibody 2.4.4 and 2.12.1 to HGF.
Chimeras that contained the mouse sequence in this same 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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expressed at very high levels. [0285] As shown in

Figure 10B, both antibodies 2.4.4 and 2.12.1 bound
wochoamrre7#8 (Figure 10B), which contains ani n@Canisiso4/018936

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. Chineras that contained the nouse sequence in

t Ihigd SRERMIESH- 235, 11 9@ e bidd o dAftibagly 2. Aﬂﬂddg%jplﬂé the'resence of
bi nd anti bodies 2.12.1 or 2.4.4. Chlrrera d not 140

\2/%9‘?5{98‘%57%%55%“§%%4ﬁ }8936 bind to antibody

I'nd to antibody 2.4.4, despite the
presence of am no acids 507-585 of human HGF. [ 0286]
To obt §0286Jur t herTd olftaimfatrthen irdbmoaticanalyeutamhide acids 507-585
507-585 of human HGF

( QiRheRY RN e IR YRR s AREERER WYL TARQCF PSR - -
DLKDYEAW_GI HD I—|GRGDEKCKQ\/LI\I\/SQVYGDEGSDLVL (SEQ D

SIOGC él Cc pﬁd:nut ations changl %C%% rrq}é“%l Rggag IRLNO: 123)

o th n,the re nm no .
5560 B I0DE radaByMar bena s soeqlls Rgrb M, Gonin
forth in Table 10. Human HGF-avidin fusiaon proteins
cdhe dumaryresidue t@ﬂh@f@U%ﬁ@S%\&tmaﬂh@ Eegign @6 amyRe geids 507-
changes fromthe human HGF sequence to the nobuse HG-
safifewere creatathiniguracidds)s usingsimes sed i UiinafableNoo Human
0427, respectively) were constructed. Two additional

CcHIGFrawdin fusioe padtemsadaediaihg fiveesinglel abmHcogsérvativ®amino
amno acid insertion into the human HGF sequence, and

t %l&bﬁ&f‘ige%%é"hﬁ%él HeF %qd%cé% theél fRisbMGF ¥ quence

t he nouse sequence (Figure 10 0287] These

ey BHEk AR Bo TR AN 0008 SHENG GRod28 aPPLPEly) were

| ncub t| 0 er ant i
Fugh

hQ'IdeéaS?' PRl ‘iﬂﬁlsg[f'éé ‘%?@té??l&’ea(qﬁ% 1 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 subjected to
binding analysis as described in Examples 8C and 8D. After incubation of
either antibody 2.4.4 or antibody 2.12.1 with one of the mutated proteins, 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) iabeled 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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nmut ated proteins in each sanple were separately
captured using biotin- coated beads (Spherotech Inc.,

wobndsantyvi |l e, 1L, Cat # TP-60-5). The resul t iPOE/US2004/018936

bead- protei n conpl exes were | abel ed by adding FITC

| abel ed anti-avidin antibody (Vector Lab, Burlingane,
CA, Cat. # SP-2040). The presence of antibodies to
HGF was determ ned by addi ng phycoerythrin (PE)

| ahsthvatbdiCall Soartr i(FACSANG(yRI. )Beahtorapibiket Faelbe by FITC
Bi otech Associates, Inc, Birm ngham AL, Cat #

Eﬁ%ﬁ@ﬁ%gﬁ?ﬁ%ﬁ%é@%%%@?@?%ﬁe%“%5%’8@ Bti@%is,l%*ed the

Act i A '

aeb g eI P adBleiota il BRRHBS
| di PE i ch indi h

2 BiPBDyCe EAGGeen ELL gkl aesn M) el sbinersases g

Bi osci ence FACScan (BD, Franklin Lakes, NJ). In sone

c apsesHion sprmalizatiossising hFGrsingletcolas HAQ% @nRlypE was

si ngl e-col or FACS anal ysis was perforned follow ng

anerforcheddoholving dntiboldg biftdihgbeg lthe PE labekt Titid method increased
increased the sensitivity of the assay and ai ded the

BAS WeRBEOiy 6f tHal a¥5ayhnd diBled BRAICaYGFSMEMAS bﬁ‘diﬁgmﬂ]
expressed at very high levels. [0288] It was foun

3R AR ndLRfeRPatily i 0BE, 711 00 2 0

nmut at ed human HGF and anti body 2.12.1 as well as
bet weer{0g288Jat ed Htiwas félikd that mwatiorxoalyardind. dcid 564, but not
nmut ati on at am no acid 555 disrupted anti body 2.12.1

bi diindacid /59211 60 1@ 647 Bishted Wirldih g BeiiHVthé: uthted human

bi ndi ng. Insertion of t_he two nouse am no aci ds 540N

a

FYAGE Eheheg R ST 1P 5P RotEBT iR BN mad 605F and

del eti on of ,t hgse twg. amino acid m t he nouse

sbRBl 2 T ot atipp Aiehant Alpppe AntBee) 2 12.1

anti body to the nouse HG-. ) o )
binding; but did not interfere with antibody 2.4.4 binding. 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

[0289] Complementary classical protease protection assays were also
performed to identify the HGF epitopes bound by antibody 2.12.1. See Yi and
Skalka, Mapping Epitopes of Monoclonal Antibodies Against HIV-1 Integrase
with Limited Proteolysis and Matrix-Assisted Laser Desorption 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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E. Epitope Mapping by Protease Protection Assays

[ 0289] Conpl enentary cl assical protease protection
woamezyisionere al so perfornmed to identify the HWEFE/US2004/018936

epi topes bound by anti body 2.12.1. See Yi and Skal ka,

Mappi ng Epi topes of Mnocl onal Anti bodi es Agai nst

H V--1 Integrase wth Limted Proteolysis and

Mat ri x- Assi sted Laser Desorption lonization

Ti(aepglublih 20buNFETs1 WP TEiL Ul pH 78 aRd intiated &ie Rikel f8e 30
SC| ence) 55: 308- 318 (2000). Human HG- (30 ug/10ul)

pEiBIsEts %&@%’gg"thm@gﬁﬂﬁ’ 3"3%%5?@ %pp%{ é’ﬂfﬁgm hour. The
cileEiea e S pulfeeR Gl alekfurich SR

for 1 hour. The gested nateri al subjected to

r é?@ﬁ&%'%ha%é'nmlﬂ_@y%m et Qfé‘“r%%’b\g% alore, Witgoul andibody
trypsin digest of human HGF al one, wi thout antibody

2.222.1 , wameardad outin panalleh The HIPLE columa (Mydac €518, 2n1 x 150
(Wdac C18, 2.1 x 150 mm WVydac Inc., Hesperia CA

wasm, Wydao Ifk. 1Pesperfd CA) wvazaehiic acid t(iﬂ'lﬁﬁr)) awetibacidiTFA) with
el ution gradi ent of 2-35% acetonitrile in 0.1 % TFA

Th sitibh g%ﬁjléﬁt die35%! abctOatrie M 0495 TVaS TIeE PJ'\ﬂt‘?é’cé’é!f the
an HP 1090 HPLC device (Hew ett Packard, Palo

gep Triiasniies WS retBlded jggﬂdi‘gi’%oun&e‘?ﬁetgﬁc?ﬁb'fﬁy'e“ Packard,
< FHin el PR IvAR LG piarts Whea FO AR IgdRYesiaBls peptices that

identify the specific protected pept | des. N-term nal
peyreduOtestal ey BPURd iRantiadyor-A8d lEGn’drf\)degr adat i on

on an ABI-Procise protein sequencer (Applied

Bi osyst[@280] Subsequend Nyern@Apl sdquerneimgandoiass spectramietry was

cycle were identified by the retention tinme on the

C geploethedRb (daleify R sputificoionsites peptidesinNRermdialipeptide
standards. Mass spectronetry of the protected

fsrs%%i]@ﬂélﬁ?vwa% PEFdRTES) BBnfar§8gaRA1INE o RRIBLPARER protein

pect ronmeter
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 Biosystems, Framingham, MA). Matrix assisted laser desorption
ionization (MALDI) was performed using the matrix, 4-hydroxycyanocinnamic
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 32-494, and

the B subunit spans amino acids 495-728 (see Swiss-Prot entry P14210 for

143



(Applied Biosystens, Fram ngham MA). Mtrix assisted

| aser desorption ionization (MALDI) was perforned
wouséyig7tone matri X, 4-hydroxycyanoci nnan ¢ aciPdT(USB0AN18936

or sinapic acid. Ml ecular weights were determ ned by

calibration relative to known standards (oxidized

insulin beta chain and cytochronme c). [0291 ] The a

subuni t of human HG- spans ami no acids 32-494, and

t eurhdn HEEYI An 42i1nsinditigds hitdan’ A8 H sected two peaks,
SWI ss-Prot entry P14210 for 43 WO 2005/ 017107

8 |

o Huamn T ol aower bIor peaske“@‘dﬁ?%%“e@ﬁsép@w o
Fiqure 1 Peak T38 cont
f:o% E%SES’HSI’\%‘ saeqysaa%%e f%%a%be‘??sgm °ﬁ@‘§d‘ﬁﬁﬁ“ﬁ 2
the 13 subunit of mat see Figure 10
s dRaKe S1pE dsemFigyrad OPhéewrafe brgiaping @ dhe eseld underlined text
(VNG PTRTN (SEQ ID NO 172)) and Figure 1 1C). T33
waly UNG IRARTN(SEQ halQi 19i2puand Figeirg i €).1738)wasBdered from
on mass spectronetry, the observed nmasses of the two
pepticddesburit (Figke AL )6 Baved oremass efetivometry 1ihe abyérved
6840 Dal tons, respectively. Based on the possible

t rrBssds 6f tﬁé‘t%%e’iﬂtb% in Bé@l@?BB 6 HetdMeaSGIRNSDLT 1683ENd

(see, for exanple, the bold underlined arginine
f
L RIS, S P e e

define t.he C-term nus e protecte t

[ st donaraedhe SrahF @96 Piopexainiin, 1ol Gipertined
designed to investigate antibody-bi ndi ngF pepti des
THYIRING (Rsidyg atpingnacid $6PKS dypman higFin aguwelr,@@) géginine
above, was digested with trypsin for one hour and was

t rfeaidyeb]wnberoS&Q)isfpredict&d torddfineNhe @ tarmiinys abthe protected
(MIlipore Corp., Bedford, MA) to renove the unbound
pesptiles. The bound peptides were expected to be

[0292] Another 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 the complex. The sample was incubated overnight 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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captured by the nenbrane together with anti body

2.12.1. Intact human HGF (15 g) was added to the
wopept/oiderant i body 2. 12.1 mixture to el ute the Poaursdo04/018936

peptide(s) fromthe conplex. The sanple was incubated

overnight at 4 C and was again subjected to

filtration by Mcrocon(r) 10 to separate the HG--

el uted peptides fromthe anti body and i ntact HG-. Both

sabBpued peptidesdwaredisolatdd by tHR1ED andetipjestsd taNakraR@Al by

reverse phase HPLC (Figure 11 B). 144 WD 2005/017107

PG duB2ieivy AHBR7Es sBeundmeefidsifssciBed dbdpbat ed by

HPLC and subjected to N-terim nal sequencing and mass
spectr W% N v ; S .
used tg[@glgg e bgmp&%gﬁfb %uféa%@%pg%&?@ees"—%%@ peptide
(T48. J A4 QU was observed lute fromth
a8 B GBS BT Fopl et fip astiBacki
pepti de s%%uencj n% _{,'%o%cont ain the same two 13 subunit
se‘%ﬁ!’@ﬂ'@é? oVRRiIGeRtifieg by N-igsmiral peptidgiseguencingdo contain the
peptide(s) in peak T48 was het erogeneous based on the

mesNe pee B sravinitysequatcehtauatddn 8 38.6 raboivee Thet sizerohtie
could not be predicted fromthis data. Three other

pepdpridels)be pedk F48rwas betetoddnddusdidse@ror-®it mhse dpé@rometry
peptide or a peptide of unknown origin, unrelated to

HGInd 1HePSiéle I@E64ISE C-tehifiR ot REPBE | gt 416 S
that the N-term nal region of tﬁe Eéepg%s]%%gr{@hgﬁg '
conape ot peths bRy WEFIGS 1 1BE S fhcurtaineqdichestidg or o
that ,the. epitopes. involved jn bjnding were | ocated
w Rt et B GER Bioit $hecialestt® Haan T The
mut at i cinal anal ysis and the nol ecul ar nmasses of the
pr ot ectl8€2Hdng » §185®% tveaxpeRments insticated thatithg N-terminal
epi tope of human HGF is |ocated within am no acids
4989556f dhe heteasubiu@it. of HHGEdsipattidf ttoseBitoys fuy aptibody 2.12.1.
Ant i bodi es
This data complements the data in Example 8D, where it was found that the
epitopes involved in binding were located within amino acids 507-585 of
human HGF. The mutational analysis and the molecular masses of the
protected peptides show that the antibody-binding epitope of human HGF is
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 HGF ultimately
derived from hybridoma 2.12.1 (antibody 2.12.1) were FITC labeled for use in
competition assays as follows. Antibodies 2.4.4 and 2.12.1 were separately

dialyzed in PBS pH 8.5. FITC label ([6-fluorescein-5- (and-6)-carboxamido]

hexanoic acid, succinimidyl ester (5(6)-SFX] mixed isomers) (Molecular
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[ 0295] Anti bodies to HG- described in Exanple 6

ultimately derived from hybridoma 2.4.4 (anti body
wo2o0d5/6ty1and anti bodies to HG- ultimately der incadis200arm18936

hybri doma 2.12.1 (antibody 2.12.1) were FITC | abel ed

for use in conpetition assays as follows. Antibodies

2.4.4 and 2.12.1 were separately dialyzed in PBS pH

8.5. FITC | abel ([6-fluorescein-5-

( ) : . o o o

qj}gb@%. (%g#’@‘%@ Nas AGAIQY %&(?ﬁpefwfiglél%%djé@nbodles ata

ester (5 SF xed 1 soner ecu

R T G R R e S ST

nolar ratio 5:1 (label: antibody) froma stock

sdn VSR ofhaseToixtrigs|were incuhated at fqpnpiasuperatyed20-22°C)
m xtures were i ncubated at roomtenperature (20-220)
ocxemigtit inithe tdaek.dfihé miXtueestwetaeithen ewrhesdpgaratedanin through
separately run through Pharmacia PD-10 col ums

( AreiretacrE PBL£C abRiis (ANershAme Pidtath w&E NJ) which had been

equilibrated with PBS. The resulting preparati ons were

' GRfliRfaa FllPPBEOPIIL RIGRHG [ﬁr%gél%%oﬂgﬂm?é}girégé o4 The

y concentrations 0O reparati ons wer
cal cul ated usin r hanc nm The ratio of .
" SpePuBPEolel i AS - AR 4% nff HRpr S, SideGatigns o
using the following fornmula: Ax X MWantibody = nple
| dbesBreparatinis were ?@!C%lﬁﬁdbbsdﬂyg abserpRBCE At aﬁém@a The ratio of
anti body where Ax = | abel absorbency at 495 nm and E
= lahbeled antibady tre@inlabeledtantibotyinas calcutaeaolsiny thectallbwing
anti body was | abel ed about 3:1 (FITC | abel ed anti body:

ubmghed anti body). [0296] The ability of each of the
two | abel ed anti bodies to conpete for binding with

egph of Xt he \WgRiRIGYe ant ibodi egoldiabEfed@RiEaRGeSSed.
Egch of th?ﬂ%ﬁﬁd ant | bondol Unlabeld antibody

separately incu wth HG- a

where Ax = label absorbency at 495 nm, and E = extinction coefficient of label
= 77500. Typically, antibbdy 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 labeled 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 antibody 2.4.4 was separately incubated with HGF along
with each of the other nine antibodies to HGF that had not been labeled.

Likewise, in nine separate samples, labeled antibody 2.12.1 was separately
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each of the two | abel ed anti body to HGF was al so

separately incubated with HGF in the presence of a
wo20eFabl7nol ar excess of one of the other ni n@CT/US2004/018936

anti bodies to HGF that had not been | abel ed. Thus, in

ni ne separate sanples, |abeled antibody 2.4.4 was

separately incubated with HGF along w th each of the

ot her nine antibodies to HGF that had not been

! qh&ut%died H—cslk%m |th Balh 6?1@@%%%%0%% & FaAat had
anti b Separately 146 WO 2005/ 017107

B o g B

| abel ed. Each se. comhi n |ons al so repeat ed
P tPitisaral gt QLHb?em@ﬁdﬁth@ HER ead of

full-length HG-. [0297] The p03|t|ve conpetition

contr ol [088?] Theepesitivnpempetition eeriieg) dor these competitieaassays

each | abel ed anti body with a 50-fold nolar excess of

t heas taimeubatiei damthylabélatl amtibodyp withaeh 80€adld riiblas exédsEf the

| abel ed anti body 2.12.1 was incubated in the presence

ofsarﬁ@dnﬁswmtaebvhslrfat 1diedsTAGS, MTC labekdfattibod 1321 was
excess of unlabel ed antibody 2.12. 1. Likew se, FI

L?B@uﬁ%e&rﬁ ﬂ%g&légegce oft gf@%dﬂé&éﬁ?@i Iﬁqhé %b%@ﬁcé’[)fe%efﬂfrold

sence nol'ar excess o
unIaEEIed ant

{ ToBREEkEeans swﬁa%?'sd%P?Bﬂ@%”ﬁi%w#g%mg@wsd&Pf'bodv

a 50-fold, nol ar excess of unlabel ant i bodi es wer

sigftid weamwattw@rt ¢ REPSaNeE 9N an é!bﬁ@n%@e@i‘?@r% & 59#9\‘1‘1 molar
sanpl es in which unl abel ed anti bodi es were not added.

[ 62@8Fs Bf ndlabgleskaritidiody 2a4.4. phvexprated iheifiyorescence signals
Figures 12A and 12B show experinments using | abel ed

arfrorhadynpled ih the pfeserice ofta 0goldmaelalr epedsy of urddbdiéd
and 12B: A negative control (FITC | abel ed anti body

2 drdibbdidst Deret mgr'iﬁéntlyﬁow@@ﬁia*ri e fﬁ@?éééﬂncé@@rféls from

abel ed anti body 2.12°1 wwth HGF); C antib

{%&Sy%“@[& %?elédgﬁtlﬂlodlgs v@é}&'ntb?g}qdéd29 1 F:

[0298] Binding profiles are provided in Figure 12. Figures 12A and 12B
show experiments using labeled antibody 2.12.1. Key to 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 1.29.1; F: antibody 3.10.1; G:
antibody 1.61.3; H: antibody 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 from a
competitive binding assay using fluorescent antibody 2.12.1 with the d5 HGF
splice variant target protein. Figure 12B 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

147



antibody 1.61.3; H antibody 1.24.1; |: antibody

1.60.1; J: antibody 2.40.1; K antibody 2.12.1; L:
woaxei/ony 2.4.4. Figure 12A shows results fromca/us2004/018936

conpetitive binding assay using fluorescent antibody

2.12.1 with the d5 HGF splice variant target protein.

Figure 12B shows results froma conpetitive binding

assay using fluorescent antibody 2.12.1 with full

| engish keshtot @Irges in &Y 9&@@ of FPGWIrRE1 ailzc/sahégam 8HRYO| (FITC-
experinments using | abel ed anti body 147 WO 2005/ 017107

g windulheESe; fodfiie Emiid! (Pl PR
" LPE %@ﬁ'&ﬂéﬁ 35 E@M@ZE T Vf P%fﬁ/dﬁ%' bf Aibody

D anti body 1. ody
3.1199.1; c@ntéhﬁd)'b%aQ 1166fmyb0¢v 1eﬁit$ uao@nnpozw 1124 |1 I:"antibody
anti body 1.60.1; J: antibody 2.40.1; K antibody

2.1160.1; J:Lantimtd'ykibmj2K4azttibcR‘Iygzm@.1120an§bm1452.|4e45uFigslre 12C
froma conpetitive binding assay using fluorescent
arshok@desults frorh avcbimpeliivelbindidy g¥a ?I(usmgiﬂmmtscémfamibody
protein. Figure 12D shows results roma conpetitive

b'%‘ﬂh%tl’?‘ﬁ%ads HRIMEpilde A rRE B4T eﬁBthQHd 1%uré 20%kéws results
' ength HG- target pr ot el e data

c A BB iRt 2brEy Lo aéé‘?%%h Aofiashi g 4 yith i

bi ndi ful l Ienth or d5 HGF. Sonme of the

a,l,egnq;ﬁg-f(élg 10 BTQQ corrpl ete conmpetition with the

| abel ed anti body. . antibodies 2.12.1, 1.24.1 and
2.4.4 §O2ft e chh@i Qatallrydlmtﬁﬁhaﬂler@h@fdbeéan antlb%a§to HGF
2.12.1, Figure 12A and 12B, peaks H, K and L,

r eopgetes aiith)eacttdidine dmod iIthlbd;&nﬁbﬂ@iesamrthirwihg to full length or
conpeted for binding (e.g. antibodies 2.12.1, 2.40.1

anb HGEL. SorRardf itiad hitilseuias brhibitéd coimplet @baipRtitioR withdthe

Figure 12C and 12D, peaks K, J and G respectively).

BXHEES aftibody. (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).
Example 9

Neutralizing ELISA Assays

[0300] A neutralization ELISA assay was developed to assess whether
the antibodies discussed in Example 6 could interrupt Met-HGF binding.
Delphia 96-well plates (Cat#: AAAND-0001, Wallac Inc., Gaithersburg, MD)

were coated with HGF by adding 100 pl of HGF at 6.25 pg/ml per well. The
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Neutral i zi ng ELI SA Assays [0300] A neutralization

ELI SA assay was devel oped to assess whether the
woantvtonres di scussed in Exanple 6 coul d i nt ePCWfitS2004/018936

Met - HGF bi ndi ng. Del phia 96-well plates (Cat#:

AAAND- 0001, Wallac Inc., Githersburg, MD) were

coated with HG- by adding 100 pl of HG- at 6.25 g/m

per wel | . The 148 WD 2005/ 017107 PCT/ US2004/ 018936

Pl FA1RE WEESNEUSHBALEE7H f&Chd @ orlathPEr owirnight. 4Ehe plates were
overnight. The plates were then bl ocked wi th 5% BSA

con%# bﬁ)%kg&dg% @%Pé ?’5‘,‘85{86%?“ ¢ KIﬁP)Géi‘ﬂ'legg&rg, MD) in PBS

ainin o’ur at _room

1 sh Test I
pr OB B it B9 ol s el R S S
g/m ) with d| fferent concentrations of a particul
ant i bod930H Testsamplegyweesspiepared by éeﬁe@wlmm@ssoluble Met

tested were: 667 nM 223 nM 74.1 nM 24.7 nM 8.2
nNRnit, 0.286 ud/ntil witMdifferaat cdicedtrafiond/of amparitculsrdantidodpto
volunme of 100 | of a test sanple was added to each

wchﬁe.ﬁ@fés@é@t ¢ﬁe c$h6entpét@n§&e%ae~é@easv Wbﬁsewa’m 1

4C overnight and then vvas e tlnes with

Blcmh ny?gﬁﬂegs K%Tﬁ ant 9&?@%t #FPST A\)ﬁ%@ @hgf)nM A
Tﬁ@ﬁuraﬁtqf BOAy 1“9/'? ggégttp%m% V»Q%D a@ﬁgdz @o%ﬂfbwe@.m@ﬁ\q ﬂétes The

pl ate, but does not bind to anti-HG anti body bound to
t hatesvere thew inrubated ati4tE pvemight aodéhen washad ddtites with
for 2 hours with shaking, and were washed 4 tines

W RS BBRtiMiAG D. Mo TDwderd 20 TWesH 15D ﬁsersﬁél%tt&bnﬁylated anti-
(1:1000 dilution in Assay buffer) (Cat# 1244- 360

W“%‘%E‘ %@?bgdﬁ%weéﬂ@%%rﬁ%%%ﬁﬂ??% aghle gt
T e od0 s s S Bl S e B o

(V\al | ac I nc. Cat# 1244- 105, Gaithersburg, MD) was
plate, but does not bind to anti-HGF antibody bound to the HGF on the plate.
The plates were then incubated for 2 hours with shaking, and were 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 and
the plates were shaken at room temperature for 1 hour. The plates were then
washed 4 times with PBS containing 0.1% Tween 20. Next, 100 pl of
enhancement buffer (Wallac Inc., Cat#: 1244-105, Gaithersburg, MD) was
added. After at least for 5 minutes, the plates were read using Europium
method on Victor 2 (1420 Multilabel Counter, Wallac Inc., Gaithersburg, MD).

[0302] Percent inhibition of Met binding to HGF (i.e. neutralization) was

calculated and ICsy values were determined using the 4 parameter fit equation

Excelfit, Version 2.0.6, (Microsoft Inc, Seattle, WA). In the presence of the
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added. After at least for 5 mnutes, the plates were

read using Europium nethod on Victor 2 (1420
wolmsairmbel Counter, Wallac Inc., Gaithersbur @TNS2004/018936

[0302] Percent inhibition of Met binding to HGF (i.e

neutralization) was calculated and |1 C50 val ues were

determ ned using the 4 paraneter fit equation

Excel fit, Version 2.0.6, (Mcrosoft Inc, Seattle, WA).

I 4 /
P%t@g&ﬁﬁggﬁéc&g d¥ gxmp?&oéb@égﬁfg\a g to HGF was
t . bi nd neut aI 4 Dat a

i edy LA ot 180 @ eLhails pfe shoti i FRUET e 1o
Neutral ization in Cells A Mt phosphoryl ation [0303]
HGF i nduces Met phosphorylation in PC3 cells (ATCC,
Manassas, VA # CRL 1435). PC-3 cells were grown in
96-wel | Fal con tissue cul Exampbe 320es (VR San Di ego,
CA, Cat.# 62740-081) by adding 1x104 PC-3 cells per

welNéutraliddtfon ilkB¥lIs1640 (I nvitrogen, Carlsbad, CA,
Cat. # 11875- 0935 contai ning 5% Fetal Bovine Serum

(Hycl one, Logan UT, Cat. # SH 30070.03) and 1x
peni ci |Aj Met d?h%ﬁﬂhﬂfylﬁtwn gl utanmi ne (Invitrogen,
Carl sbad, CA, Cat. # 10378-016). After 24 hours of

g0 o OB BT B BT PPN,
apdbTP 988 PR S RS

to 20 hours vvlth ow gl ucose ned

citare plates (MW, &m la@gge%ncatmﬁmc@wrm a%ugéxw“ PC-3

MO, Cat. #A-3156). [0304] Eight different dilutions

ofcedlagder afelltind 00q REMI 1640 davitroge-Caflsivad, EX& Dk #61 1875-

were separately prepared by serial dilution in nedia

( =M 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, Carisbad, CA,
Cat. #11885-084) containing 0.1% bovine serum albumin (Sigma, Louis, MO,
Cat. #A-3156) and incubated for 18 to 20 hours with 100 ul 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 Example 6 were separately prepared by serial dilution in media (DMEM-
low glucose with 0.1% bovine serum albumin) containing 200 ng/ml 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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| ow gl ucose with 0.1% bovi ne serum al bum n) cont ai ni ng
200 ng/mM HG-. The concentrations of the antibodies

WOt 03AGF1G7n t he separate dilutions were: 200 AT/ @&2003018936
22 nM 7nM 2.5nM 1 nM 0.3 nM and 0.1 nMof a 150
WO 2005/ 017107 PCT/ US2004/ 018936 particul ar anti body
to HGF. Those anti body/HG- dilutions were incubated
for 30 mnutes at 37C. [0305] The PC-3 cells were

I ipARRIUIAIRIDAUY o HIF| TRYEMahod)/MOFSEilutions wdriingubated for
0. 1% bovi ne serum al bumi n. Then 100 | of each of the

amhi g—gﬁ utions was separately added to
sggarﬁgggé 7ﬁbk-jof PC-3 cells. After incubation for 10

m nutes at 37C under 5% C02, the anti body/ HGF
di | uti (UB05MThe RG3 cellsaderfer imsedhsnoselitts 10end DMEM-low glucose
plates were placed on ice for 1-2 minutes. The cells
. e
SRR RISE I A TR BT S
ed cells, we ncubat ed, f or

entibedHiGk unidhsatas Seranteioanded o SeraTae RS 9%38 3 cells,
Trlton X-100 S{PI erce, Rockford, IL, Cat.# 28314),
miifter incubgtign fart) minwesat 36°G upNeEb% G%thm@ntlbody/HGF
vanadate (Sigma, Louis, MO Cat. #S-6508) and 1 X
p diti@Ersewerehadpitated troakthei Wwel{sSiagaiehEplated werg pldided on ice for
[0306] Anti-Met antibody coated beads were prepared by

I Ao RAkhteS . T%éﬂ%?lg%e'\‘h%%@ o'ﬁcb%ﬂﬁ‘t’d)@' LnicelSrPBS contalnlng
I nt er nati onal Gai t her sbur gh, ND, #110029) with

O%E%gpsﬁaﬂ?mﬁo&p%@@é% ﬁ&if? hé@ ﬁ%ﬂ%@ﬁé@& Tb%

erat ure in PBS containi nsq 1% bovi ne serum al bunin
(Slaﬁﬁ‘ﬁ ceils wesgiircubatgyl fard: Qf”WJUItSSQP icg in 69g{ysisnbuyfter
(Biorad, Hercules, CA Cat.# 170-6531). A volune of
Zﬁohtairiingnt’/b Thitgin XﬂtO(b(cEﬁqrceoBbekfotrEdU,stte# 28614), ws@ mM Tris
placed in 96-well Costar assay plates (Corning, NY,

CaHs, #886BM. NaCl, 0.3 mM sodium-ortho vanadate (Sigma, Louis, 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 ug/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 (Biorad, Hercules, CA, Cat.# 170-6531).
A volume of 25 pl of anti-Met antibody coated beads per well was placed in
96-well Costar assay plates (Coming, NY, Cat. #3365).

[0307] A volume of 25 ul of each of the different PC-3 cell

lysates was separately added to each well containing anti-Met antibody
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[0307] A volunme of 25 | of each of the different PC3

cell lysates was separately added to each well
woeaidtoai? ng anti - Met anti body 151 WD 2005/ 01PQ01S2004/018936

PCT/ US2004/ 018936 coated beads. The plates were

i ncubated for 1 hour at roomtenperature with

shaking. A volune of 12.5 | of PBS containing 1 %

bovi ne serum al bumn (Sigma, Louis, MO, Cat. #

A-ddHi8d belds. %ggﬂ%ﬁ@s Aoré Bh@ted HaT oMb @St r6ém tefrierdture with
170-6531) and O. pg of the anti-Phosphotyrosine

R o EOARO e i

for .1 hour roomtenperature wi_th shaking. A vo

of (Sigms, Lq>w§fMﬂs@%ﬁfa?%%gOl%ﬂmwgé&lefﬁcwwﬁwﬁs CA,
0.1% Tween 20 and 8 pg/m of anti-nouse ORI -TAG | abel

(1 CaiNt HA0e8534) and .04 (tgidf ke abtiiRlosphMBlyrdsine atitibody 4G10
110087) was added and the plates were incubated for 30

m ('Uﬂs?eﬁe@lolre‘éﬁﬁblo “M@P!é%ﬁ:l \M\t hC%h@kOS‘-@21§5\A&§"JHddelc\j/Boer well

(expressed In count s) determned in

?rgogfnc&b%H fl)Fﬁ ﬁ ég% ’tenﬁ?ﬁ?al?f eS\X)M{ gnaklp@)) A ¥oq$r91e of 12.5

S Were ca usi n our par anete
and the Excel fit softvvare package, version

at i
2%8 of PRy centgining 1i’/hE°V'n%é§flfm@|W'n Bat’a sen 9@ and 8 ug/ml

experinments using the 1GEN format is shown in Figure
140f ardkmenst Qftl-TAG-label (IGEN: InteraationaddGeihersbuigh, MD, Cat. #
| C50 val ues were in the | ow nananol ar to sub-

nampo87 ivasaattizd dhd (Reubladsi were insulsdtetHS730Vminutes at room
Growt h/ Survival [0308] U 87 M cells (ATCC # HIB- 14)

a'rt%rn'fbe'?';!iaﬂt”?é‘wﬂEI'éh‘&'Rln@S gﬁaﬂ ('eRﬁrés@@H IS YRERSSRM) Adls Met

and HG-. G owt h/su of those el s in culture is

”O&etSHﬂﬂ%?ﬁ‘|€EN%§9§§8§§Q§'\E§{ 6%898 aWﬁérst@p MD). ICso

Wever ears genous
en‘@gﬁ%%{?{g\é\g Eﬁﬁuggﬂi ;ﬁ%gaﬁ%ggﬂ&i;rlngper%t e*(J:]Iu‘[:{tcli I ngng the Excelflt

software package, version 2.0.6, (Microsoft Inc., Seattle WA). Data for two
experiments using the IGEN format is shown in Figure 14. For each of the ten
of the antibodies to HGF, 1C5, 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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Met may result in decreased growth and/or survival.

152 WD 2005/ 017107 PCT/ US2004/018936 [0309] U 87 MG
wocebd¥E7Iere grown in 96-well Costar assay pl atP€3/US2004/018936
(Corning, NY, Cat. #3365) by adding 800 cells per well

in IMEM nedia (G bco BRL, Rockville, MD, catalog #
11125-028) containing 5% FBS. After approximtely 24
hours, each of eleven different concentrations of each

of the[odcg) anti hodraiGiclbidert powiaBlwelfCHBEr ad8ffplates
to separate wells of U87 MG cells. The

. o . . . _ _
S SOBFIDGN 03 sk aHhgbarcii Wby ey g (oo
v 3 ;1.2 [, . 0. e 05

oo rosBIND qataiged Flrasrode) Brfeminiysth g ader
particul ar anti body to HG. [031%] Seven days after

t RPPEIIMEtely 24thauid eachi i cleva differqat concenitationspfgash of the
renmoved fromthe plates and the cells were fixed with

10en kntitbodie9 e HGctrbor bxareplect aaiscaddeiddosepacate vills of U-87

Louis, MO Cat#:. T-9159) per well and incubated at 40C

f MGlells hThescontbatradnissoMbeantibodied 16 HGFasthY $dpdrate
water. The fixed cells were stained with 100 | of

sfifiahs are ogRh ;@ﬁ"?a%§i+%ﬁi‘f:ﬂ§#eabﬁﬂ$ BT, g ygimi, 0.4
Cat#: UN278 ' [ [

o a7 L5 BT AR b ol AL bl £ o
washed 5 tines with 1 % acetic acid and air-dried. The

oprinicallarceibiody toHGhe pl ates at 540 nmwas read on a
mcrotiter plate reader (SpectraMax PLUS, Mbl ecul ar

Devi ce nnyvale, . The ti . density ..isS.

pr opor i‘?%ﬁgl to t%é(efc'ﬁaé(ﬁ a&%ﬁﬁ‘? a@?""ﬁ?&f B?%Xrﬁtl't&dé?ﬁ tq HGF,
the cell nonolayer, and thus is a nmeasure of cell.

s (& Megdia pes| emavadifem dheplatereand theg, cellsswgrepidedowith 160 pl of
cal cul ate I C50 val ues, the percent inhibition was

c alogsl tridhdstoaoatimacid (Signezlrics, St lnswid adSdCai#: T-a169) per well and
i sotype control antibody, or with no anti body. The

| @ibated at 49C for 1-2 hours. The wells were rinsed 5 times with tap water.
The fixed cells were stained with 100 pl of 0.4% sulforhodamine B (Sigma, St
Louis, MO Cat#: S-9012) in 1% acetic acid (Fisher, Pittsburgh, PA Cat#:
UN2789) by a ten minute incubation at room 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
(SpectraMax 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 ICsq values, the percent inhibition was calculated compared to cells

incubated with an isotype control antibody, or with no antibody. The ICsg
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153 WD 2005/ 017107 PCT/ US2004/ 018936 val ues were

cal cul ated using the four 4 paraneter fit equation and
wobrhes/oExoel fit software package, version 2. 0. BCT/US2004/018936

(Mcrosoft Inc., Seattle WA . [0311] Data for two

experinments are shown in Figure 15. Al ten of the

anti bodies to HGF described in Exanple 6 inhibited the

growt h/ survival of the U-87 M5 cells. The I C50 val ues

of vahgsdwefe tdleuaidd BSIAb e YRIrel paransaibt fit eduRiidntdmdinthe Excelfit
100 nM Exanple 11 Neutralizing in Xenograft Tunors

A v : &Rl ' | & Model

Lo MR efr o e B s B, SR PPy anc
then were suspended in serumfree nediumat a
concent{0dtijon of CataX6btvaeekpdrimentShare sbelnsn\kéguwae 15. All ten
visually assessed to be >98.5% vi abl e, as determ ned

byoftth¥ RAfibodibY o SIGH HEsEHbedTif Bx@Fhple 6SinAlitedané ighswit/survival
to HGF, 5x106 U-87 MG cells in serumfree nedia were

iy e Lot i j f fo] :
r gl e T ARGIERE TR e 1§ Go REop e HMlboRles itypically
La‘bor tori(gc? W I mngton, WMss.). The fifty mce were
pl geed'dM P ve groups of ten mce each. [0313] Each
nouse within a particular group of ten mce was
treated by intra- peritonegj(a,'ngL@qqi on with the sane
dose of the sane antibody to di scussed in Exanpl e
7, or with the 1gGlL constant region (Isotype Control).

sz Lut: : pRstwmolgre: 1 g, 3 g, 10 g, and 30
gg per injection. The antibody injections were

iy Y87 MG Kot ey Rlesiifis cfeoge MoaE, 10, "0 "
measur enents and body weights were recorded tw ce per
week f qo382) WUBYMGledls 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, 5x10° U-87 MG cells in
serum free media were injected subcutaneously into the right flank of fifty
female nude mice (CD1 Nu/Nu, Charles River Laboratories, Wilmington,

Mass.). The fifty mice were placed into five groups of ten mice each.

[0313] Each mouse within a particular group of fen 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 ug, 3 pug, 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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WD 2005/ 017107 PCT/ US2004/ 018936 and tunor vol unes

were cal culated using the fornmula: length x wwdth x
wohedhir107 Results were anal yzed with the Stat WCaw(S2004/018936

statistical program (SAS Institute, 1Inc., Cary, NC.)

usi ng repeated nmeasures ANOVA, followed by Scheffe's

post hoc test. [0314] In separate experiments, each of

the ten antibodies to HGF discussed in Exarrpl e 6 was

t efidadmion vblinsedRaRd calbuRBsEusiag RN SermLBIeRGIBNWIde X height.
antibody 2.4.4 is shown in Figure 16A. Arrows indicate
u

It g:g!;éugg wﬁe r zeﬁ% H e 8 égtﬁrsﬁatﬁ? pl‘dgu %MSSAS Institute,

ani mal s eac

o Phbe AEC @%b’é? i Sl Mifashled ROCEPA PubPad by spngtie's

adm n| stered twi ce per week and 30 pg adm nistered
t Woskhoeteskeek, the inhibition of tumor growth was
statistically significant when conpared to control

i I it et
Sl brehile BSlSEoh 68 od! Hhbs M,
At BRSPS T e

and p<0.05 was considered statistically significant.
Exdosingrandshe doses gra sleown iretheregendinilhp adineeral an@grals at
from Exanpl e 6 showed sim | ar conplete inhibition of

t waleh dpsevbbt aft 10)heith ho ghexrsutiatile sumBr islingitaldd in parenthesis.
Xenograft Established D sease Mddel [0315] U 87 MG

C_*?ﬂolr&ihé1€ Wﬁ%f ﬁ§e§‘ffe§iéﬂ vy a@dnﬁﬁét%iﬂed ife PfReeck and 30

m ce, e procedureé di scussed ove in

AT RISy UGS RSk ﬁbﬁvnh'ﬁfﬁgznPi&gngévgéwwthaﬂstwa"v

2005/ 017107 PCT/ US2004/ 018936
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).
Slight, 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
mean z 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 injected into nude
mice, following the procedure discussed above in Example 11A. Tumors

were allowed to grow for approximately two weeks until they reached a
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vol ume of -200 mmB before intra-peritoneal dosing with

anti bodies to HGF began. The mce were treated tw ce
woeos/meEBk with anti body 2.4.4 at 200 g, 100 @CTArS28@/018936

pg tw ce per week beginning on day 16, as indicated by

the arrows in Figure 16B. Tunor vol unme was neasured

and eval uated as descri bed above. The nunber of

animals (out of 10) with no nmeasurable tunor on day

3Qolu$né BFL2E0 At Pefops ANEDBSIItBNe SIBYiIR] amh Hhitibbliedo MGF
tunor growt h was observed at all doses.

U- 87 MG
Bl RE M o BT lyEERER ik sglbiisy V2P S

experiments, each of the ten antibodies to
di190ws 84 3Dmgzt>‘(ﬁ% per wegk beginsingan idayt1, as Irnfdja@uedahydhe
conplete inhibition was observed at the hi gher doses

ofareashn Figurebi@B,. TamoRaokinmgwastrhéaxlired and dvatudted as
MG mi ni mal residual disease nodel [0316] To determ ne

t esémed aU&/éJOTi‘?é‘ﬁMmUer oh&ninfdls g@lﬁt'd?ol@ Qﬁthtr‘ib H@?asurable
d| scussed i n Exanple in the U MG t unor

FFUE30 Bl S e S5 B o 7 v
d d I h : :
d @'BO#‘ @@a@hiia%i? e o & dives 16 %t's{giﬁdkyesg hicamgporesgion of
twi ce per week would give partial inhibition by the
219 soablishactiumss Weseshiedsc by daydS: dniseparate experiments,
experinments conparing up to 5 different antibodies to

Heachwf thectemcardbediesReFGFdiscussed wo Exampld6axere tested in this
experiments are shown in Figures 16C and 16D. The **

i ptbdzbad dongsiete ianibitiopdivas observed at fited highgndbsesot éach

i nhibited tumor growm h conpared to the PBS and

| aptivegy.control 1g& antibody (p<0.0001). 156 WO

2005/ 017107 PCT/ US2004/ 018936 [0317] Sinmilar rank
ordering experinments were perforned using the

e & aBankinglAntibaditissisathe UhBTeMGiminimaloesiduabdisgase miodel
B. In those

[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 ng 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 16D. The ** indicates those
antibodies to HGF that significantly inhibited tumor growth compared to the

PBS and Isotype control IgG2 antibody (p<0.0001).
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experinments, a dose of 10 g, 2X per week was used.

Results fromtwo of these experinents are shown in
WORBMEgumMeI016E and 16F. 157 WO 2005/ 017107 PCT/US2004/018936

PCT/ US2004/ 018936 W Claim 1. An isol ated

pol ypepti de conprising at | east one conplenentarity

determ ning region (CDR) selected from CDRL a, CDR2a,

and CDR3a wherein CDRL a conprises the amno acid

sequenqe3#7])Similer farfk grderihgjexiseliments were perfovssdusing the
amno acid a is selected fromlysine, arginine, or

9ldurshed @@Ws@%e%@déﬁdé&ﬁ&%‘%ﬁ E&%?riﬁlé% Bnqn %ose

al ani ne; am no acl C 1S serine, amno acid

glutam n am,no selec&:d froms _ '
oI SoRRETeTts. Eue BF L0 4G ok PR R Kaac Py sﬁiesvﬁ%{fga* two of
fromvaline or isoleucine or 1is not present; amno
adhesg exgerippeistarg showin induigynee! &F apad@yt al anine or is
not present; amno acid h is selected from
phenyl al ani ne or tyrosine or is not present; am no
acid i is serine or not present; amno acid j is
serine or not present; amno acid k is selected from
aspar agi ne, threonine, or not present; amno acid |
is selected from asparagi ne, isoleucine, or valine;
amno acid m is selected fromlysine, arginine,
asparagi ne, or aspartic acid; amno acid nis

sel ected from asparagi ne or serine; amno acid o is
sel ected fromtyrosine, aspartic acid, tryptophan, or
asparagi ne; amno acid pis leucine; and amno - acid q
is selected from al ani ne, glycine, or asparagine;
wherei n CDR2a conprises the am no acid sequence r s t
uv wx, wereinamno acid r is selected from
tryptophan, alanine, valine, glutamc acid, or
glycine; amno acid s is alanine, amno acid t is
serine, amino acid uis selected fromthreonine,
serine, or aspartic acid; amno acid v is selected
from arginine or leucine; amno acid wis selected
fromglutam c acid, glutamne, or
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al anine; and amno acid x is selected fromserine,
asparagi ne, or threonine; 158 WO 2005/017107
WOPIB03/132004/ 018936 wherei n CDR3a conpri ses t peETanE20/018936

acid sequence y z a' b'" ¢ d e f' g h', wherein
amno acid y is selected from glutam ne or |eucine;
amno acid z is selected fromglutam ne, asparagine,
or arginine; amno acid a' is selected fromtyrosine,

Re, alanine, or serine;, amno acid b' is '
se ected fron1 phenyl al ani ne, tyrosine, aspartic acid,
aspar agi ne, i sol eucine; amno acid ¢ is selected

f ﬁommgo;ﬁegrg%bpﬁde BbrPraR s 1655t GHE Etniehtbrtarit) S

sel ecte yrosi ne reon

p | al.ani ne ti e,
D RfRng r%g'bpiéﬁ?éﬁeﬁeec aom LR T c0Rea A ERBE
i s not prese amno acid g is tryptop han | euci ne,
prol i n¥ ergm&ﬁ)lﬂéa C@rnnr@@séh@aﬁéno aqd seshenge a8 defohlik
I's threonine or asparagi ne; and wherein the
pbhypem gdeheieain asdne acidi 2is seledted hiroam tyisheg yrdinimey or
chain, is capable of binding hepatocyte growh factor

( gitamind; amiifo el &Pédleeteaifrarh @efhd or aRiriid; Snigioaicid c is
| east one am no acid sequence selected fromSEQ ID

'F\)'Qfen@é »arfifo %c?d d39g| u?%m r%“larrﬁﬁo aef e ?elé&@d‘f%m §enﬂ—é‘e

ypept 1 de cla npri si ng east one am no

a§|y%g1 e%g%@ﬁ%élcsag:ﬁ Ca%rgﬂo Ed%g%%éé?gx&@ogb?@g\? r |§<§Iég?lne or

Eaaéé‘t‘téssw%% Sefsted fony UChs SrhemyiAangs or is not
77, 78, and 79. 5. The pol ypepti de of claim1,

c@fﬁ:ﬂﬁré,l &rglﬂ@taqlfébsl$ S@'ﬁét 0] FdlﬁW'%@quG@éényQléleémI%GOt
fromSEQ ID NO 80, 81, 82, 83, 84, 85, 86, 87, 88,

apcsEht; dmindhaxigh dis\getipei aleod presentpdmiiceacid | ks $erine or not
wherein the polypeptide is a specific binding agent.
1bPsent; amino acid k is selected from asparagine, threonine, or not present;

amino acid | is selected from asparagine, isoleucine, or valine; amino acid m
is selected from lysine, arginine, asparagine, or aspartic acid; amino acid n is
selected from asparagine or serine; amino acid o is selected from tyrosine,
aspartic acid, tryptophan, or asparagine; amino acid p is leucine; and amino
acid q is selected from alanine, glycine, or asparagine;

wherein CDR2a comprises the amino acid sequencerstuv 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;
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WO 2005/ 017107 PCT/ US2004/ 018936 7. The pol ypepti de

of any of clains 1-5, wherein the polypeptide is an
woear0bi/daey. 8. An isol ated pol ypepti de conpri sSiPeg/a2004/018936

| east one conplenentarity determ ning region (CDR)

sel ected from CDR1L b, CDR2b, and CDR3b wherein CDR1l b

conprises the amno acid sequence a b c d e f g,

wherein amno acid a is serine or is not present;

am nogfidle CORBEl RMBIdstABanfRBacld Seqfdritedfza’ b’ ¢’ d e f
glycine, or is not present amno acid c is selected

fr t
r%‘j’g’dnmﬂﬁql neéi‘h érﬁp?o él‘féfe@ﬁad ﬁ@rﬁ CgfhgtagY oy oneurc(l)nSe amlno acid z
amnoI acdg gjt tedfromtgrosme or i% ‘iP lected
any AR/eGE ;Y aEBP%c%Sé’&"?Q'B?n 'IPLS RMMYAGY B selecte
or tryptophan; and amno acid g is  selected from

hifom ib{fﬁ%'nea@ﬁﬁ?'ﬁgr alaning; ok sefing; ampiRerasith bospsiected from
conprises the amno acid sequence hi j k1 mnopq

r phenylataniney tyrosities respartisraaid, aspadagdine sordedleuciag; aminn acid ¢’
tryptophan, tyrosine, valine, asparagine, or glutamc

ags geledtddfrora®@etine, gliycidel 6chsshrhgipe hrheHcidd is selected from
phenyl al ani ne, or valine; amno acid j is selected

F poNRs %@&bp21reéﬁhbnﬁhenwalxﬁﬁq@paé,slameractd/né&i.ﬁ@ or

am no acid sel ected from pro I ne, Sserine

lég%ﬁl%n aﬂ{lng a%fd' éj '|§]Brolﬁﬂgl ?Rnr?oc égig f |'sgorj;]8ﬁ#ee8lt Egmor%p?égent;

seri aspat aci

sel ected. framserine o lyc am no._aci d.

sanyem@ & RSBl aRane leyfbnge priine’ Birosiaenat splebings and
amno acid o is selected fromglycine, threonine,
afpineiasichi i threeningeor asparagioen@nd or aspar agi ne;

amno acid pis selected fromthreonine, isoleucine,

or | ysiwregreianthe@aypeptide] i assbeatiod viithoan aatipadyalgeany chain, is
or tyrosine; amno acid r is selected fromtyrosine or

hicaphBlenst; bindiny Mepatdcites gicwih ¢h&@6# &inF? om al ani ne or
aspar agi ne; am no acidt is selected rom gl ut am ne,

aspartic acid, Prollne amno acid u is selected
f Pom T% pglypggtyde of claim 1, comprising at least one amino acid sequence

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

3. The polypeptide of claim 1, comprising at least one amino acid sequence

selected from SEQ ID NO: 60, 61, 62, 63, 64, 65, 66, 67, 68, and 69.

4. The polypeptide of claim 1, comprising at least one amino acid sequence

selected from SEQ ID NO: 70, 71, 72, 73, 74, 75, 76, 77, 78, and 79.

5. The polypeptide of claim 1, comprising at least one amino acid sequence

selected from SEQ ID NO: 80, 81, 82, 83, 84, 85, 86, 87, 88, and 89.

6. The polypeptide of any of claims 1-5, wherein the polypeptide is a

specific binding agent.
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WD 2005/ 017107 PCT/ US2004/ 018936 or serine; am no
acid v is selected from phenyl al ani ne, valine, or

wol w0187 amino acid wis selected from gl ut &vies2004/018936
lysine, and amno acid x is selected fromglycine or
serine; wherein CDR3b conprises the amno acid
sequence y za b c¢c d e " g h i"j" k1" n
n' o r', wherein amno acid y is selected from
glut aTFhé poﬁﬁi ?tldé‘%ﬂéh? bficl@xﬁhé’d -5 8(hdlein Ble pﬂilyﬁé;ﬂﬂe i®an
IS not presen amno acid z is selected from
I ib%ﬁy glutam c acid, aspartic acid, histidine,
prol'ine; or glycine, or is not present; amno acid a'
is selected fromglutam c acid, tyrosine, or |eucine,
0r8.i sAnagsolptegisiypemidierconawrisind at leastehe corgldmentarity

~ leucine, asparagine, glycine, histidine, tyrosine, or

t rd@iéﬁﬁihﬂ'lfb re@fiorl €S sPE8&ATIoMm DRI, BOFDLL aanCDRSb
sel ected from arginine, serine, glutamc acid

tyrosi r\ﬁher%wéb@ﬁ bd&fdnpr‘? e Ao eid gé%ufn&eoé be ? efg,

present; am no acl gl yci ne or resen

mﬁ}o acid a sel ect ed fromtrxgtophan orp[%ros

or™f %feﬁb?m;!ﬂ%%‘é 1S $/1AG Or & Nat presSpat aoyap Ac !ﬁ%e'%?‘ed from
is not present; amno acid g' is select ed from serine
oraspRinacid, or glycing, 96 tis pelRiERent; amine a&@l @lisnselegted from
serine or is not present; amino acidi' is selected

f raspagﬂiqad:ideglgcineysemme/alim, theeamine, résaaucinapammo acid d is
acid ' is selected fromtyrosine, glutamc acid, or

ag Fmrstnez antind acif e i§sé1@&tearf&sﬁwrosm SrQlycine; chrkinol eid f is
ected fromtyrosine, phenylalanine, or aspartic

aCée‘i’ect@B flofn RBleucHe Fidthiont '3)‘?'( i h'an bﬁd%‘ﬁl\lﬁsta%ﬁigls
i ne, or

rom tyrosine, aspartic aci
nt, oacidnm is
@B@%Fno S%'Hﬁgs%%ﬂagﬁ\%c Esgm]é;sparti c acid,
prollne S .S N resent; amno acid p'
< sel atndain DR s tpises i des 2 sétuarceds k [mnopar
aspartic acid, or is not present; amno acid o
se bl Vo Xf whatair aglime acig hais seéectgd yronmgyptophepy tystpw@e, valine,
or is not present; amno acid p' is selected from
mespacagine, orpg1maymmaerd aminoacidyiris seleetedcafromoisaleuding,
161
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; 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 lysine
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WO 2005/ 017107 PCT/ US2004/ 018936 is aspartic acid,
and amno acid r' is selected fromvaline, tyrosine,

WO 3obewraine, or proline; and wherein the pol ypepusxed/018936
in association with an anti body light chain, is
capabl e of binding HG-. 9. The pol ypeptide of claimS8,
conprising at |east one am no acid sequence selected
fromSEQ ID NO 25, 27, 29, 31, 33, 35, 37, 39, 41,

?Bﬂséﬁﬁe;]a(?ning%id)(?!ié’d BEBEIAGSh ﬂl@ﬁymﬁvin&mhgbﬁl?%@iﬁe;

east one am no acid sequence selected from SEQ

\Si88pcly e i s g R onf HBackiy

am no, acid sequence selected from SEQ ID NGO 100,
16glectrgirom@lycing g s¢Re; 106, 107, 108, and 109. 12.

The pol ypeptide of claim8, conprising at |east one

am no Wbeeein &Rk sompsises thelaminmagdceapence yrig b’ ¢’ d’ e’ f’
111, 112, 113, 114, 115, 116, 117, 118, and 119. 13.
Tgeh’gol kdemt nde’ pfg’ énwhefeirn laanins a8idlyis sehected fronin glutamic
pol ypeptide is a specific binding agent. 14. The

patMpPasdatie aefd, aBkinef orcdIfEing, & id Aot phfedit;arhit® acid z is
pol ypeptide is an antibody. 15. An isolated specific

50RERY f?&ﬁqéycnﬁ@,ﬁlrﬁfa?nﬁ:g%ilogggp?giccaé?d,'}ﬁétﬂﬂn@%aﬁrp% or,

conprises: (I st p € conprising 'at

PO bt o) dus el 54

PCT/ US2004/ 018936 .  wherein CDRL, a conprises the amno

abiresiaggidRuEing. g is nptpresent; 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; 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 aspanrtic 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’
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ghl j kIl mnopgqg, wherein anmno acid a is
sel ected fromlysine, arginine, or glutam ne; am no
woawzlola7s sel ected from serine or al ani ne; amRQTOUS2004¢)18936

cis serine, amino acid d is glutamne; amno acid e

is selected fromserine, glycine, or aspartic acid;

amno acid f is selected fromvaline or isoleucine or

is not present; amino acid g is selected froml eucine

Olis R§SAME alRNiang dﬁﬁlnbsacm)? is BEIBERM frorAVialfe Q?fdéu’i‘e liSoleucine,

sel ected from phenyl al anine or tyrosine or i§ not
gg%]}” apyno acid i is serine or not present; am no

I's"serine or not present; amno acid k is

i no. S¥heein IhE PBBPERAR inrseaayar aif al SruBE0ER chain, is

or valine; amino acid m is selected fromlysine,
aﬁ@Pﬂb'ﬁeOf birging kFMme, or aspartic acid; amino acid n
is selected fromasparagine or serine; amno acid o

ior% zgt)rge?gglgﬁéﬁt?d{;g réfﬁ%&lzrb:lggcom?ﬁg ﬁéhdé ‘fenagrff ofle Gatn[:%Bta%ngquence

&tk foS "SRG 'E%dN&c%%%S%érBﬂ@%' 558 80 apedo.

sequence r st uv w X, wherein amno acid r is

SQbeCfr?@pélpBEbﬁdé/@F&QmB cé]JnBﬂélﬂﬁ atYé’dét Rfe a‘iﬁlHBEHH@sequence

acid, or glyci ne;, am no acid s IS alanine, amno acid

! shRchél IrBfh 86 PONBC 8 U1! 6o, Selachetosromdd aRigne

erine,” or aspar acrd; ‘am’no’acr 'S se
from arginine or leucine; amno acid wis selected

f nam THeupalypeptids of, clgimiBacomprising at ddastione;amingd aid sequence
acid x is selected fromserine, asparagine, or

t@b%d‘ﬁom@ﬁmwmg ¢@1‘mf0286|%)3t |1‘64a1'057C10%C'1§7 108, and
sequence y z a’ , wherein am no

acllo y i s select ed from gl ut am ne or | euci ne; am no

acid z is selected fromglutam ne, asparagine, or

arginine; amno acid a' is selected fromtyrosine,

hi1gt i Thenpolypéptidendf, claim 8ecomptisiagiat ezt iofleliming acid sequence
sel ected 163 WD 2005/ 017107 PCT/ US2004/ 018936 from

DE@I@&@& ﬁth'PSEQtIUN@' 140, ﬁpaﬂz GI1QC*I@|4 ﬁﬁp"’!ﬁ@gﬂﬁ‘? 118, and
i sol euci ne; amn no

119.

13. The polypeptide of any of claims 8-12, wherein the polypeptide is a
specific binding agent.

14. The polypeptide of any of claims 8-12, wherein the polypeptide is an

antibody.

15. 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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acid c' is selected fromserine, glycine, or
asparagi ne; amno acid d' is selected fromproline,

wa ndei7nE, threoni ne, phenyl al ani ne, asparti c Paa/Es2004/018936

| euci ne, or tryptophan; amno acid e is proline;
amno acid f' is proline or is not present; am no
acid g is tryptophan, |eucine, proline, tyrosine, or
i sol eucine; and am no acid h' is threonine or

aspar agi ne; vwHetem ®DEY1&i dbrh Jmae‘sl thétanﬁxﬁbmﬁpéecﬂ%ncbra b cdef
assom ation with an anti bo heavy chain, is capable

sgco ER’ n'BS:g %&Rﬁn%ﬁﬂ% chdaﬂ §eléc’?@§)fron?ﬂgmé drdinfhe, or

conprising eas
nqlenentarjty er o ni %ﬁ CDR| sel ect ed fr@ .

e PINeBR2E0 4 E%ﬂ)?éﬁ ec 85%10 TUNPBr1DER 3R C IS

am no acid sequence a b c d e f g, wherein amno acid

a SPENg MK afidi d5|s,%qtam%@fm|no§fﬁlq@ i, selgcted fgom serine,

sel ected fromaspartic acid or glycine, or is not

prgiyoing, ;oraspadicaadid; amine aaid éist seledtedirans paling or igoledicine or

gl yci ne, serine, valine, threonine, or isoleucine;

ang not prelsent] ansind yacitsg iEselectedfmmdutite bspkehealanihe or is not
fromtyrosine or glycine; amno acid f is selected

T 1PE3eritSAMRLAEIR h BREHIE fiBm She gﬂé/lﬂﬁﬁ’n@r@'l}/ro%ﬁ% GYs it

acid gi1s selected from histidin aspar ag

2§rré§]§1t é{mﬁ{ é&g%m%ogpﬁétgﬁgséﬁ aﬁ\%@gcﬂﬁ |s\%%rlj%e Qr not

uence h

am no CI d el ecte om tr han r os

o resat %@m%aﬂ%és Sleted 8 aseRegRe firaerg: o Hotymgesent
sel ected fromisol euci ne, phenyl aI anl ne, or valine;

aidinmiBo a6icHl ip selected &@trb@snaf@@nasﬁalea@me or yalingi@mino acid m
tryptophan, or tyrosine; amno acid k is selected from
prisaselaetedsfemmriﬁine,wrgiﬂim&a,asparagims,tcbrcﬁsparticaamdpamiﬁodadid nis
is selected from asparagi ne, serine, or aspartic acid;

ameietat frdmadaraghedradrihe camiey a¢lg ook @lé&édlﬂonﬁtmmne
aC| dnis selected from 164 WO 2005/ 017107

PSRRI ARG oY 8 i D8 2k i anc 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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t hreoni ne, aspartic acid, serine, isoleucine, or
asparagi ne; amno acid pis selected fromthreonine,

wo »od/@ani’ne, or |ysine; amno acid g i s sel ectred/df2009018936
asparagi ne or tyrosine; amino acid r is selected from
tyrosine or histidine; amno acid s is selected from
al ani ne or asparagine; amno acid t is selected from
gl utam ne, aspartic acid, or proline; amno acid u is
SQhﬁﬁ‘pﬁ@n?lﬁ@ﬁiﬁé’,%r@@ine‘?ésﬁ@r“tib%id,%ﬁ%gﬁf%,%mséléucine; amino
sel ected trom phenyl al ani ne, valine, or | eucine;
AP A !sgle‘é!téosfréﬁn' ad gMcfHE 9 }i&@ﬂa@ﬂne‘?%&i%é'a}%_&’d ¢3gd
amno acid X 1s “selecté rom-glycineg of serine;
S S PO TP 5555, g, PRy B A SR oid
wherein amno acid y is selected from glutamc acid,
adeieine.cordairiophast iamino acidyg'yie prelineg amiro asid fpisdyeline or is
amno acid z is selected fromleucine, glutam c acid,
aswhpresendcardinohacid gtisrteptaphan, deycie, proliyeitymsine, or s
not present; amno acid a' is selected fromglutamc
agssleucingf &5d BAN®ACIHA hReorfifie 0B aBParairS &ifd, am no
acid b' is selected fromleucine, asparagine,

gl ycine, hi %Hé?éf?l%g%éét%l% tidk Hé(%og%ni%ﬂ’wiﬂ{ ah 2nfiBbdy

present; amino aci 1S’ 'sel ect ed m ar gi ni ne,

seri.ne, ut ami .C i g tvrosi _alycin Q .
SRy Y 57 HECAE oF st ielipo e i iaRlpr g and
glycine.or is not presepnt; an.no acid e is selected,
from t AR asﬁ%npp 6919999 ¢RMPHFing @t stﬁnswmrﬁe@ﬁmwty
acid f' is aspartic acid or is not present; amno acid
g'determjsingoegnt (Chit)seelecied finm SR hh,{eDR&b, ps CRMRSD
present; amno acid h' is serine or is not present,;
amwhereinaC DR 1ib' cdnsprisgisetbe einihio @cidyseueneed bicyd esigyeherein
or is not present; amno acid j' is selected from

U \nRiRbRRId 8lisisefMe orisi bt pPésehiParhiricCadid ibds selectéd fi8in aspartic
present; amno acid k' is selected fromtyrosine,

DBERY YRR ECer B S s T s ealed B Bpapuc acio
13?9|)§C(?f|18%08te%‘rjlef VAR ' ¥r@3hing; of'i2 %%Jcﬁnce;%%igo arc“dS (ti 'isdfypc%ine;

ine, threoniné, or'is
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;

wherein CDR2b comprises the amino acid sequencehijklmn
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; 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
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tryptophan, or is not present; amno acid m is

sel ected fromtyrosine, glycine, aspartic acid,
womoed/01mie)y7 or serine, or is not present; am no PaEaVck2m04/018936

is selected fromglycine, valine, tyrosine, or

aspartic acid, or is not present; amno acid o' is

sel ected from |l eucine, alanine, glycine, or tyrosine,

or is not present; amino acid p' is selected from _

MRyl bNSerind1 IS AbBPIc3BNt; Amihy e/ 6% saiBted fasth Glyitine,

i s aspartic acid, and amno acid r' is selected from

! Ao Rins, M EC o) AR Ko Ruci, P RBRA GG 2RO Hard Bis

ant i bod light chain, is. capaple of binding HGE, 16.

el rem A olife Salglfineo B Bfenamind Bk [<5alete from

| east one am no  acid sequence selected fromSEQ I D

N@SParaging or tygosineg; amino acid rigselggtedfrm tyiegineor histidine;

The specific binding agent of claim15, conprising at

| easino @cid auiE selectadiftbrs @dareme or asparaging; Armono 8EQ tiDselected

NO 25, 27, 29, 31, 33, 35, 37, 39, 41, and 43. 18.

ThHrons gReamirt, Rispdititgacidedtiprofineg laminb Heid ¢ Wpélesicadrdraysine

amno acid sequences of SEQ ID NO 24 and 25. 19. The

SRFGEFhE; MY A998 %blé&ieﬂr@ﬂn@ﬂévylé?%é,‘ valie, bp Peuc'hne;

amno acid sequences of SEQ ID NO” 26 and 27. 20. The

S lEi.c.: bi ndi 0 | ai L CONPIi S| .
B 1S B bR RO Bk yoiss Bl B 4 xp,
ZOOgﬁ/ 1 éO? PCT/ US2004/ 018936 21. The specific

biSH Cg“:c‘;g genelyeneqrs8emNes, conprising the amno acid
sequences of SEQ ID NO. 30 and 31. 22. The specific '
bi ndi ng agemheseincCBRFPI®MRIEsASthe iamjne RgicdhseqHeNsei Wz 8’ b’ ¢

de'fghijklPmnop qr,wherein amino acid y is selected from
glutamic acid, aspartic acid, serine, or glycine, or is not present; amino acid z
is selected from leucine, glutamic acid, aspartic acid, histidine, proline, or
glycine, or is not present; amino acid a’ is selected from glutamic acid,
tyrosine, or leucine, or is not present; amino acid b’ is selected from leucine,
asparagine, glycine, histidine, tyrosine, or tryptophan, or is not present; amino
acid ¢’ 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 ¢’ 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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sequences of SEQ ID NO 32 and 33. 23. The specific

bi ndi ng agent of claim15, conprising the amno acid
waeegaermmes of SEQ ID NO 34 and 35. 24. The speCi/iim04/018936

bi ndi ng agent of claim 15, conprising the amno acid

sequences of SEQ ID NO 36 and 37. 25. The specific

bi ndi ng agent of claim 15, conprising the am no acid

sequences of SEQ ID NO 38 and 39. 26. The specific

bprstieny aoiedtacid I' ¢ sdlettda, frd?ﬁ??bsmbnﬁs;ﬁé‘rﬂc AEId) isdieliré, or
sequences of SEQ ID NO 40 and 41. 27. The speC|f| c

: eﬁﬁgﬁﬁsﬁ"%@%@?fﬁo@ﬂ@ Aok S%e“%ﬁg%é"‘re*@m%ﬁ’& glycine,

indi 15

h?rﬁ%r? 2 2R Phalle. Rt B e S BOF piseBaine R oS Sgipoted
63, 64, 65, 66, 67, 68, and 69. 29. The specific

b "R gigc'agevﬁ"n@f, e Psing firsaSP?&ﬁ)PP@r ABIs41ot REggeNtoRINO acid o’
am no acid sequence selected fromSEQ ID NGO 70, 71,

7B, setected frony Bucing, akning,glycirgdorigrosirgy ongs not present amino
2005/ 017107 PCT/ US2004/ 018936 30. The specific

bacidipi¢s sglecteddfom Inséthichine, phepylatdrige, adr th@afie; @tino acid ¢’
am no acid sequence selected fromSEQ ID NGO 80, 81,

81 agpartid4cidSand ﬁﬁnn@Zmda&s se@ékﬁe@?ron?’@ahn@@yr%@ﬁ@ {dofeucine,

bi ndi ng agent of claim 15, conprising at |east oné
a c sequence selected from SEQ I D NO 90, 91,
g*ﬂ%gné‘ ét'% 95, 96 97, 98, and 99. 32. The specific

g'mnﬁ'ong agey erem easgc]:oln%’ p()ﬁyg;epptldsé agstome?t%n wﬁ’h an antibody

light chain, is capable of binding HGF.
16. The specific binding agent of claim 15, comprising at least one amino
acid sequence selected from SEQ ID NO: 24, 26, 28, 30, 32, 34, 36, 38, 40,

and 42.

17. The specific binding agent of claim 15, comprising at least one amino
acid sequence selected from SEQ ID NO: 25, 27, 29, 31, 33, 35, 37, 39, 41,

and 43.

18. The specific binding agent of claim 15, comprising the amino acid

sequences of SEQ ID NO. 24 and 25.

19. The specific binding agent of claim 15, comprising the amino acid

sequences of SEQ ID NO. 26 and 27.

20. The specific binding agent of claim 15, comprising the amino acid

sequences of SEQ ID NO. 28 and 29.
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aci d sequence selected fromSEQ ID NO 100, 101, 102,

103, 104, 105, 106, 107, 108, and 109. 33. The
waepeshfiler bi ndi ng agent of claim15, conprisi MCEUS2004/018936

| east one am no acid sequence selected from SEQ ID

NO 110, 111, 112, 113, 114, 115, 116, 117, 118, and

119. 34. The specific binding agent of claim 15

conprising: a heavy chain conprising a first variable

r gl il ) #hi é@ﬁh S tﬁé'a@rﬁh@@ id
frommgggﬁ& o%aﬁ@m@ %umepcna @ g g o ci

agéiqul‘%cegrbq SEEd) |@rﬁoc§@aﬂd%nprl SI ng a second varl abI e

regron conprising an amno acid sequence sel ected
from SEQ | D NO 24 26, 28, 30, 32, 34, 36, 38, 40,
apg. Ahe specifid b'cip@idgfdgEnb bhdlaing 189 eompeisingrtbe rgniho acid
claim 34, wherein the specific binding agent has at

| sagderRi28 d?rSEF@rIDW@eé@%G%ﬁrom a) conpetes for
binding to HGF with at | east one anti body sel ected

from1.24.1, 1.29.1, 1.60.1, 1.61.3, 1.74.3, 1.75.1,
223. Fhexperifit, bnadlmg.agenanﬂclalmo51pomprlblhgdbe aminbacid
same epitope 168 WD 2005/017107 PCT/ US2004/ 018936 of

HéEquehoak df SEQ IDMINOAB4 ahd®p. sel ected from 1. 24. 1,
1.29.1, 1.60.1, 1.61.3, 1.74. 3, 1 75.1, 2.4.4,

2,12.1, 2.40.1, and 3.10.1; and _c) blnds to the sane
adti Jow seecifiedindiggragen) obelaima 48; comerisingthe @mino acid
selected from1.24.1, 1.29.1, 1.60.1, 1.61.3, 1.74.3,
1se7®JenceB.0¢.ScEQ:tDi\tO;L36andGB.?l, and 3.10.1. 36. The
specific binding agent of claim15 conprising: a heavy

chai o, conprisi.n aflrs ri all_e reqi.on npri.si ng. an
PPnd e e ieRocidart oL 8l dgvebGassng g gine B

i denti cal to an am no acid _sequence sel ected from SEQ
| sequgnees of SEQJIY NG138389d 395 37, 39, 41, and

26. The specific binding agent of claim 15, comprising the amino acid

sequences of SEQ ID NO. 40 and 41.

27. The specific binding agent of claim 15, comprising the amino acid

sequences of SEQ ID NO. 42 and 43.

28. The specific binding agent of claim 15, comprising at least one amino
acid sequence selected from SEQ ID NO: 60, 61, 62, 63, 64, 65, 66, 67, 68,

and 69.

29. The specific binding agent of claim 15, comprising at least one amino
acid sequence selected from SEQ ID NO: 70, 71, 72,73, 74, 75, 76, 77, 78,

and 79.
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43; and a |light chain conprising a second vari abl e

regi on conprising an amno acid sequence at | east
WEDG/H0P, or 99% i dentical to an amino acid PECAYUR2NEGIKN18936

selected fromSEQ I D NO 24, 26, 28, 30, 32, 34, 36,

38, 40, and 42. 37. A specific binding agent

according to claim 36, wherein the specific binding

agent has at |east one property selected from a)

coupet I%sﬁéd'lfid)biﬂdirirggagérﬂ ofichaimi 15) c@?n{ir%ﬁfg atdB&st one amino
anti body selected from1.24.1, 1.29.1, 1.60.1, 1.61.3,

1 . . . , A Qs

Lo Sy bt SeEP T 0 g0 Bk Beloe . o
ant.i y selected from1.24.1, 1.29.1, 1.60.1, 1.61.3,
1899097179571 2 4.4 2.12.1 2.40.1 and 3.10.1: and

c) binds to the sane antigen as that bound by at

| 8astTHINSpadifid BipeihgSdett lof eldirhor, oAtbribinglatd8ast one amino
1.60.1, 1.61.3, 1.74.3, 1.75.1, 2. 4. , 2.12.1, 2.40.1,

and. = ;L o VoRf
cPlcsslehss VeIl aRPOEC o NP dos pasd o, 98yoB 7. o5,
an ggﬁibody. 169 WD 2005/017107 PCT/ US2004/ 018936 39.
TRE i body of claim38, wherein the heavy chain and

the light chain are connected by a Iinker. 40. The

agbi by sgdcifid BingAl eMtiof Bldirh 15, ToRPrRirg/atdBhsttsiyamino
41. The a‘ﬂéti body (r)‘%gacgf aim 38,I whi chﬁiﬁjsr g}':g\/ amin

&%n%égggey&%q‘ﬁéhgs%bzlg N%ﬁg@' 28! 1'6?':‘;1@%9 188t 105, 106,

e anti IS an

a.'b 4 The anti body of claim38, which is an
| org iﬂ%i%i‘?g- 44. The antibody of claim38, which is

an (Fab')2 antibody. 45. The antibody of claim 38,
WaBC e sgedifid bindiMgraderdof ch@AV5, comprising at least one amino
acid sequence selected from SEQ ID NO: 110, 111, 112, 113, 114, 115, 1186,

117,118, and 119.

34. The specific binding agent of claim 15 comprising:

a heavy chain comprising a first variable region comprising an amino
acid sequence selected from SEQ ID NO: 25, 27, 29, 31, 33, 35, 37, 39, 41,
and 43; and

a light chain comprising a second variable region comprising an amino
acid sequence selected from SEQ ID NO: 24, 26, 28, 30, 32, 34, 36, 38, 40,

and 42.

35. A specific binding agent according to claim 34, 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,

1.74.3,1.75.1,2.4.4,2.12.1, 2.40.1, and 3.10.1; b) binds to the same epitope
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46. The anti body of claim 38, which is a humanized
anti body. 47. The anti body of claim 38, which is a

wa@ bios®riie7 anti body. 48. The anti body of cl ai m B81/US2004/018936
wherein the antibody inhibits binding of HGF to a
c-Met receptor. 49. An isol ated pol ypeptide conprising
at |l east one am no acid sequence selected from SEQ ID
NO 24, 26, 28, 30, 32, 34, 36, 38, 40, and 42. 50. An

| sPHEFesk BPlcrBEhe dAtisedpPséIstidd fism Heast, P9 BMI.EM1, 1.61.3,
aci d sequence selected from SEQ I D NO 25, 27, 29,

31.7438:1.781, 84,439 134112 A9 4 35|30 1hd ?)O%ﬁgﬂ: the same

nucl ei’'c "aci d nol'ecul’e’conp ris ing I 'ea s

”33'@%"%%9 Fgfe St Cotiédarﬁ@%@w?% cte Bty adeh dio-1,
id nol ecul e _conprisin east one nucleotlde

S Deh bl TAE T 7a Bekr 1R, 2404, g 39049 12,
14, 16, 18, and 20. 170 WD 2005/ 017107

5 R g et st

enco ypept ising at

| east one conpl enent ar. et.er m nin ion (.CDR) .
el ect a@eﬁwgﬁﬁwpﬂ%ﬁ@ilfstawae&%& %ﬂg?fapﬁsw gine
conprises the am no acid sequence a b c d e f ]
kacid SI%QHeBC% 331'95\%89%1 9534i N §9%e iderdicaktosa @@!r&ja‘f-'ﬁom

| ysine, arginine, or glutamne; amno acid b is
se¢quares Jalected ronm SEQ llhll\@tiﬁ‘&;27a29n31 a83,85 3i7s39, 41, and
serine, amno acid d is glutamne; amno acid e is
s4Beaiced from serine, glycine, or aspartic acid;

amino acid f is selected fromvaline or isoleucine or

is not ampﬁﬁ@ﬁﬁln CBMpHRIRFa @e@ohcﬁvéﬁétﬁ@?ﬁg ﬁrc@mdr%ﬁﬁ é‘ﬁammo

or phenylal anine or is™nhot present no acid

S&éiﬁ“ste%eﬁéé’ﬁl %&%Pgb% f'é%b/” Brdogk YJe‘?ﬁnc?Fto"Jn 531{%%0@
present’, no

S e VST %‘é&zp R(Cﬁf’?éﬁr%ﬁnéﬁ“ 88 #31,Pc 38,40, and

37. A specific binding agent according to claim 36, 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,
1.74.3,1.75.1,2.4.4,2.12.1, 2.40.1, and 3.10.1; b) binds to the same epitope
~of HGF as at least one antibody selected from'1.24.1, 1.29.1, 1.60.1, 1.61.3,
1.74.3,1.75.1,2.4.4,2.12.1, 2.40.1, and 3.10.1; and c) binds to the same
antigen as that bound by at least one antibody selected from 1.24.1, 1.29.1,

1.60.1, 1.61.3, 1.74.3, 1.75.1, 2.4.4,2.12.1, 2.40.1, and 3.10.1.

38. The specific binding agent of any of claims 15-37, wherein the specific

binding agent is an antibody.
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amno acid | is selected from asparagi ne, isol euci ne,

or valine; amno acid m is selected fromlysine,
wOe20gs/oi7me, aspar agi ne, or aspartic acid; am n@®GRUsLont/018936

is selected fromasparagine or serine; amno acid o

Is selected fromtyrosine, aspartic acid, tryptophan,

or asparagine; amno acid p is |eucine; and am no

acid is selected from al ani ne, glycine, or

as’-’pﬁarglge astibedhepltlainCBB2ehemip thesksavyhehainiand theilight chain are

sequence r st uv wx, whlereinamno acidr is

s aopnketkd sypalinkept ophan, al ani ne, valine, glutanmic

acid, or glycine; amno acid s is alanine, amno acid

t is serine, amno acid uis selected fromthreonine,

sé0- nkhe gptibedhueth ¢laimdB awhighiine sirgle-Rv antiboslyect ed

from arginine or leucine; amno acid wis selected

f r,gm ] i q., [#=Tae r. | ani ne; d am no
aci1a PRl aip? 3 @i aRp R iaiganJhncfohal
threoni ne:, 171 WD 2005/ 017107 PCT/ US2004/ 018936
V\A%E'B‘{WQMH M ses the anino acid sequence y z a'
b ¢ d e f' g h', wherein anmino acid y is selected

f uom THaIbAMBAS SN clAifHSB \ahicRTE AR FAH shibodlS. Se! ect ed

fromglutam ne, asparagine, or arginine, amno acid a'
is selected fromtyrosine, histidine, alanine, or
sdéBi nkhe anlibaslyefidlaity 38,swisieh éxar Fabt amibgryeny| al ani ne,
tyrosine, aspartic acid, asparagine, or isoleucine;

ani,n cid.c'  i.s,selected fromserine, glycine, or
a?éa?gg? %’S‘:’boéjﬁﬁ Afslam ig'dNeh'Flg SX:l Z'g?légbeﬁm Yproline,
tyrosi ne, threonine, phenyl al anine, aspartic acid,

| 48CiTH atibodyrof RIARTEE) wiBh a #Qlychfmah %nﬂBQ%);mnﬁg

amno acid f' "is proline or is not present,

acid 9" is _tryptophan, |eucine, proline, tyrosine, or
i 461 éﬂ@ aetiboglycpf claimn3s, adhich fs a hemamizeshamtiboaly.
aspar agi ne; and wherein the polypeptide, in

agsoGhat i |t I.hody. heayy chali [ capabl e
oB7oi i oty ch B 8, e i S B Rk, “The
nucleic acid nol ecul e of claimb53, conprising a

n48) atie alttibeelgwtieem 38, wherein the antibody inhibits binding of HGF to

a c-Met receptor.

49. An isolated polypeptide comprising at least one amino acid sequence

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

50. 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.

51. 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.

52. An isolated nucleic acid molecule comprising at least one nucleotide

sequence selected from SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, and 20.
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selected fromSEQID NO 1, 3, 5, 7, 9, 11, 13, 15,

17, and 19. 55. An isolated nucleic acid nol ecul e that
wemsdedon pol ypeptide conprising at | east OnNBCT/US2004/018936
conplenmentarity determ ning region (CDR) selected from
CDR1 b, CDR2b, and CDR3b wherein CDRL b conprises the
am no acid sequence a b c def g, wherein amno acid

ais serine or is not present; amno acid b is

seBeAreofaiodmudieipatit tndletdleQhatiéntdides a H6lypsptitk comprising
present; amno acid ¢ is selected from aspartic acid,

glaY [H8€oné %Bhib?eméﬁfdnﬂ?dette%ﬁf?ﬁ% Fb?lor‘? Cblﬁz' el Iﬁ“c‘télﬁrom CDR1a,

amno acid d tyrosi ne; ect ed

0S glycine; amno acid f is selected
fﬁ’mé% nét@ﬁrﬁg nmet hi oni ne, or trypt ophan and arri no
aC|dg|s \@tedfromhlstldlne ar agi ne,
ser i neWherein ééegpm@@? the-pMiD 66 / 8ee %érd&ﬁg hljk
CDR2b conprises the amno acid sequence hi j k1 mn
ol @ g orp g, wherein amino anisr&isrselestad from lysine, argisineg ped
fromtryptophan, tyrosine, valine, asparagine, or
gglutamine; aeiido agid s selected fran setire bedldnimenamino acid ¢ is
i sol euci ne, phenylalanine, or valine; amno acid j is

SgbRfé %i‘nb%@ﬁﬁ@bﬂﬂém%e Phihdcid & TysdlepeaitrorRserine,
tyrosme am no acid is selected fromproline,

zg[ Efeé 8" %Eg&hleeamd Oe[mlnbsic'ldjf Eesek?d?é@f’roﬂﬂ/% r’e 6r5’ sgleucme or

m aspar’agl ne, ser or
' ted
S 0 A SR T Bl e gt o
present; amno acid o is selected fromglycine

t RFRSSAL r%“'”&s%%ﬁ’ hiig sglected kemi ﬁf@nYI%@l"@ﬁ LS 05'@9 or is not
asparagine; amno acid pis selected fromthreonine,

i prasent;i arminoaarcicu v i5i seginesorn nod pa%&htmmmosm‘.iduseserfneown not
asparagi ne or tyrosine; anmino acid r is selected from

t prexsingearinotbcid kds Belectedfirora pacaging,thesdried, est riot present;
al anine or asparagine; amno acid t is select ed from

ng{lﬁéT‘aBi% I |§§9@6¥éd3fr@ﬁ'n' &5paPagiRé OkbIRBCinBMbPPalRfe; Arntinb Bicid m
sel ected fromlysine
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 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;
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or serine; amno acid v is selected from

phenyl al ani ne, valine, or leucine; amno acid wis
waedosotae f rom gl ut am ne or |ysine, and am no BCT/US2004/618936

sel ected fromglycine or serine; wherein CDR3b

conprl ses the am no acid sequence y Z a b ¢ d e

f* g hi" j" k" 1" m n o p" q r', wherein amno

acidy is selected fromglutanmic acid, aspartic acid,

ser i newhelreitll OORBA cofriprisesNRé aRiifs aBid setficheedc 8 7 & &' e’ f’
sel ected fromleucine, glutamc acid, aspartic acid,

Shi
R ho MisFen b Pl S%‘%? o HutamiReby RERRmino acid 2
|ne r I.S.not present; ann

% p JEOTP gménﬁ: %Qara%%%aqrﬁgwpe GI"Q/'EPr?é’ma a’is sQIected
hlstldlne i ne, or trygtophan or i's not present;
aﬁﬁoﬁbtyf%ﬂﬁ’ '@St' Ige cdpRipEear PRHIA; Anynaiacd b'sis seipeted from
glutamc acid, tyrosine, glycine, or 173 WO
2 pbengalrniTe, bIvsins2 espatic 8685 aspaeag;malcanwieucme argino-acid ¢’
not present; amno acid d' is glycine or is not
pisselatted feom serine glyeihe] or sspatagiad; amimo acidpl’ Epselocted from
tyrosine, or is not present; amno acid f' is

appaine gyréé?ihg Predrind PheHyRASHhe, §§Bd?ﬁc agigd |dlicireS or
sel ected from serine  or ar gi ni ne, IS not present;

2B BReREdafhing 808 W e émn}%t A ‘F’ﬁ?tﬂ%lm%{%ﬂg noffldbent

s'selecte

present mi. r.om t
GraianPeCd s hvabrhahalepinearaiie f’yr?%nﬁo? ispleughe; and
amno acidKk' is selectedfromtyrosme

pRENGP acihy’ n%thrgpma@miratspér%n@ angt is not present;

amno acid |I' is selected fromtyrosine, aspartic

aci d, mher¢idithe potypeptidg,in @shaciation with amanqibceh/dl&avy chain, is
amno acid m is selected fromtyrosine, glycine,

asppable®f dnding hepatotgle growsiefadier (HGF).s not present;
am no acid n Is selected fromglycine, valine,

éro& ne, aspartic acid, or is not present; arm no

acfd e nll"é‘e@éc&ﬂ@é?qql%ﬁf ¢lajme ﬁﬁeco'apawmea ng¢|9@ﬁlq%sequence
or tyrosine, or is not present; amino acid p' is

s eblectastiromdBE @YDHNON N2, 5,phéhy||1al13n|151,e17,mndt 18.0si ne;

amno acid q'

55. 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 c 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 serine;
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is aspartic acid, and amno acid r' is selected from

valine, tyrosine, isoleucine, or proline; and wherein
wotzes/poloypepti de, in association with an anti radyus20aghusoss

chain, is capable of binding HG. 56. The nucleic

acid nol ecul e of claimb55, conprising a nucleotide

sequence selected fromSEQID NO 2, 4, 6, 8, 10, 12,

14, 16, 18, and 20. 57. A host cell conprising the

nucl ei cwhefain @DR2 temptises themaftho a&id.sequbass hagklimnopqr

conprising the nucleic acid nmol ecule of claim55. 59

Ans t 0l @he vheedih z-inhlﬂ@ ddidh |§§@I@er%§fr&nst%vgﬁzﬂoo Wd?gi'fggvahne

agent accor di ng to claim34 or 36. 174

P@éﬁ%gﬂé’ B tRfinicoia Hifir SRt £hiiby Hgﬂ?.s%ieu%'.n% m

el n the SpECI ng agen

d an
éf*%@’f’a%'agﬁhef Vel e 25 i ssféggeoﬂfomp%s%afgg?ﬁe
1 61. 3, 74.3, 1.75.1, 2.4.4, 2.12.1, 2.40.1, and
3.yt ﬁ?ph%@’ °'M@§H1?@§m'ﬂ%ﬁc@dﬁi§r$€§e¢igd drosm pealinec serine, tyrosine,
b| ndi ng agent of claim34 or 36 and a
pheirhiskdine; aminojacid ¢ ispseletted drom asparagihe, Sedne, or aspartic acid;
conposition of claim®62, wherein the specific bi ndi ng

agamino acidm isssélédted fronb4erike P GRRRIE: RTINS BRI & é&e&ed from
specific binding agent of claim34 or 36 and at | east

Oﬂgly@iﬁérdir s8Ah& G818 ok Praseht ARG adkd olid'E I%ie%?@'ﬁyéﬁy&ne

famly of anisanycin antibiotics; an an agoni's

oot aife e e, S&'"?%Ae@fg%ﬁtﬁﬁmn? AP s
%ctea\&]r%r'ﬁ I'%gcl)m%git ljéélegxgﬁa@r,ng?bg % acnd q |s selected from

\/ I oxxTM r of ecoxi b); a_ vascul ar endot hel i aI growt h
aa&pg,raqu@gg:}yroglne 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
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 ac}d sequenceyza'b’c’'d e'f
ghijkrmn 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, histidine, proline, or
glycine, or is not present; amino acid &’ 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
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VEGF nodul ator; a fibroblast growh factor (FGF)
nodul at or; an epidermal growth factor (EGF)

womoibiEiwor ; a keratinocyte growth factor (KG)PCTAIK@H/018936
rel ated nol ecul e; a KG- nodul ator; a matrix
nmet al | oprotei nase (MW) nodul ator; [L-2; Proluekin;
Herceptin; Rituxan; Zevalin; Erbitux; epratuzumab; an
anti body to OPG.; an inhibitor to Ang-2; an anti body

Ph¥RAaiahin@\6¥5é hbt preBnf Hinhie UcRa1 ik GlyRuredbi |s<'ﬁbt present
antlmtotlc agent; an antinmetabolite; and an al kyl

AR o s RO e GOV By amine
200 171 S2004/ 018936, 66. A

M ARIC Ao PraS Bal PEREnt AP ALY 'arﬁe?ﬂcg%%trpﬂbserme
the corrp03|t|on of claim62. 67. A nethod of treating

c M EEgin|ne, Qr %@Qtﬁﬁswnﬁm'@? ﬁ@débll'ﬁ $RrNePl iIgat peesent; amino
conposition of claim®63. 68. A nethod of treating

cacekl is selectpdtfionmglycimepot tyiosina driiginet preisegt; tamino acid j’ is
conposition of claim64. 69. A nethod of treating

Cc aefted from fyeddimd)tglatamic asid)@r agpartic sckt, iords hbepresent; amino
conposi tion of claim®65. 70. A nethod of treating a

SQcidk it ¥Blectdl fo@ io%me é)%‘éﬂ’gfa'laﬂlﬁ@ cﬁddgg%hﬁ? &&8N6r is not

the conmposi tion of Claim I.” A net hod of treatlng

LSk AP S S AR Ty
?ﬁ%%'&qn%ﬁ%wq&egggl a éprkéks?qpi%é%%ﬁyio%r?%gglycnne
a solid tunor in a patient, corrprl sing administerin

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 selécted 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 polypeptide, in association with an antibody light chain, is

capable of binding HGF.

56. The nucleic acid molecule of claim 55, comprising a nucleotide sequence

selected from SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, and 20.
57. A host cell comprising the nucleic acid molecule of claim 53.
58. A host cell comprising the nucleic acid molecule of claim 55.

59. An isolated cell line that produces a specific binding agent according to

claim 34 or 36.
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the conposition of claim®65. 74. A nmethod of treating

cancer in a patient, conprising admnistering a
wospexo17ioc bi ndi ng agent of claim 34 or 36 and patr/Ueesit018936

one chenot herapy treatnent. 75. The nmethod of claim

74, wherein the specific binding agent is

adm nistered prior to the adm nistration of the

chenot herapy treatnent. 176 WO 2005/ 017107 _

PG, URO R A8 230 lind ©f ciblih S WHteifthE lspesifid bindi@agert is an

the specific binding agent is admnistered concurrent

vviatnlﬁ BB)E adm ni stration of the chenot herapy

treaPrre it. 77. The nethod of claim 74, wherein the

speci fic binding agent is adm nistered subsequent to

t I6d . aAkmigulsted akell dine dhattgredodesran batibpgy séleetedfeorh.1.7481,

A nmethod of treating cancer in a patient, conprising

admglh st @0l N9 .61.35pFw.3, c7hiindigg, 29Nt 2040.¢] ahdB3b, pr

36 and radi ation therapy. 79. The nethod of claim 78,

wherein the specific binding agent is admnistered

pi6i2or A compesitiarsampnising aspesfficttirding ¢igent ohclaimB4py .36 and a

80. The nethod of claim 78, wherein the specific

biphaimgcagtivaly iasceptdblencatier.ed concurrent with the

adm ni stration of the radiation therapy. 81. The

met hod of claim 78, wherein the sEeci fig gqiincgi ng agent

i £3. athf RPBPepAN Ol s R tvheseiniae SRREIC JINAPY dqeatis an

the radiation therapy. 82. A nethod of detecting the

| @ndibody. hepatocyte growth factor (HGF) in a sanple,

conprising contacting the sanple with the specific

O AR Al BB Sl SRR PO B g or oo 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; dominant-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.

65. The composition of claim 64, wherein the specific binding agent is an

antibody.
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anti body. 84. A nethod of inhibiting binding of HGF to
Met conprising adm nistering a specific binding agent

W 2005010177 WO 2005/ 017107 PCT/ US2004/ 018936 PBBUS2INE018936
met hod of claim 84, wherein the specific binding agent
is an antibody. 86. The nethod of claim 84, wherein
the specific binding agent conprises at |east one
am no acid sequence selected from SEQ ID NO 25, 27,

286. Almeltod ofteeating catiter fhla palidnticomBrsind ReniRistdmgahe

cl ai m 84, wherein the specific binding agent conprises
a ; ' aci d sequence selected fromSEQ ID
I\%)mbﬁeﬁlgg%% 36(?? 32, 34, 36, 38, 40, and 42. 88. A
pol ypepti de conprising at | east one am no acid
séfquenmetisel ectreating canvebECh patidld carfigrising atifinisdingAhe
pol ypeptide consisting essentially of at |east one

agbmpoditibA ot eriitprer  sel ected from SEQ ID NGO 164 and
165. 90. A specific binding agent which is capabl e of

bi nding at | east one am no acid sequence sel ected

f 68 mASEth@ sidreatsy canger 8ba palientgprapiising @gministering the
anti gen bindi ng donmai n which is capable of binding at

| eermpositien africlaima.d sequence sel ected from SEQ | D NO
164 and 165. 92. A nethod of obtaining an anti body

capabl e of bi ndi ng hepatocyte gromh factor, (HGF),
c@grpr”t gweﬁgoogaﬂﬁfeﬁt ’W&'A’Ev apaHent GRBPYRING fEptinigiering the
selected from SEQ ID NO 164 and 165 to an ani mal and
ogerapasitign o claimiGvedy capabl e of bi nding HGF fromthe
animal . 93. A nethod of decreasing or preventing

bj78.d iAnngme%ocaWtré)eﬂ%goa( s})ﬁbetusr’r?gr%fai 5atient, comprising administering

the composition of claim 62.

71. A method of treating a solid tumor in a patient, comprising administering

the composition of claim 63.

72. A method of treating a solid tumor in a patient, comprising administering

the composition of claim 64.

73. A method of treating a solid tumor in a patient, comprising administering

the composition of claim 65.

74. A method of treating cancer in a patient, comprising administering a
specific binding agent of claim 34 or 36 and at least one chemotherapy

treatment.

75. The method of claim 74, wherein the specific binding agent is

administered prior to the administration of the chemotherapy treatment.
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bi ndi ng agents of clains 18-27 to hepatocyte growh

factor (HGF) by 178 WO 2005/ 017107 PCT/ US2004/ 018936
woexnd/oni7strer i ng a pol ypepti de conprising at | e®@<tr/ic82e04/018936

am no acid sequence selected fromSEQ ID NGO 164 and

165. 94. A nethod of decreasing or preventing binding

of any one of the polypeptides of clains 18-27 to

hepat ocyte growth factor (HG) by admnistering a

PTey PR hitdh6®BELIaln 74, @hefdin tifshedifie bRidintPagéntds
sequence sel ected from SEQ I D NO 164 and I65. 95. A

Lkt G et

agen ocyte
é ﬁ adm ni stering a pol ypeptide conprising at
MEAL ami no aci d sequence sel ected from SEQ | D NO
164 and 165. 96. A nethod of decreasing or preventing

bizydi TYe Rietifod Bﬁ@l'afrh <74bWH€réi|§1 te8pécific amlamgaéwtl@

growth factor (HGF) by adm nistering a polypeptide
sorR} ﬁ‘saé‘?f*g%g%&y%@%é’%@w HERIBES AN EALR i Rerapy
treatment.

78. A method of treating cancer in a patient, comprising administering a

specific binding agent of claim 34 or 36 and radiation therapy.

79. The method of claim 78, wherein the specific binding agent is

administered prior to the administration of the radiation therapy.

80. The method of claim 78, wherein the specific binding agent is

administered concurrent with the administration of the radiation therapy.

81. The method of claim 78, wherein the specific binding agent is

administered subsequent to the administration of the radiation therapy.

82. 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 34 or 36.

83. The method of claim 82, wherein the specific binding agent is an

antibody.

84. A method of inhibiting binding of HGF to Met comprising administering a

specific binding agent to HGF.
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85. The method of claim 84, wherein the specific binding agent is an

antibody.

86. The method of claim 84, wherein the specific binding agent comprises at
least one amino acid sequence selected from SEQ ID NO: 25, 27, 29, 31, 33,

35, 37, 39, 41, and 43.

87. The method of claim 84, 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, and 42.

88. A polypeptide comprising at least one amino acid sequence selected

from SEQ ID NO: 164 and 165.

89. A polypeptide consisting essentially of at least one amino acid sequence

selected from SEQ ID NO: 164 and 165.

90. A specific binding agent which is capable of binding at least one amino

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

!

91. 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.

92. 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.

93. A method of decreasing or preventing binding of any one of the specific

binding agents of claims 18-27 to hepatocyte growth factor {HGF) by
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administering a polypeptide comprising at least one amino acid sequence |

selected from SEQ ID NO: 164 and 165.

94. A method of decreasing or preventing binding of any one of the
polypeptides of claims 18-27 to hepatocyte growth factor (HGF) by
administering a polypeptide consisting of at least one amino acid sequence

selected from SEQ ID NO: 164 and 165.
95. A method of deéreasing or preventing binding of a specific binding agent \
to hepatocyte growth factor (HGF) by administering a polypeptide comprising
at least one amino acid sequence selected from SEQ ID NO: 164 and 165.

96. A method of decreasing pr preventing binding of a specific binding agent

. to hepatocyte growth factor (HGF) by administering a polypeptide consisting

of at least one amino acid sequence selected from SEQ ID NO: 164 and 165.
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