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WD 2007/ 143098 PCT/ US2007/ 012950 HEPATOCYTE GROMH
FACTOR (HGF) BI NDI NG PROTEI NS RELATED APPLI CATI ONS
WO 0@0A)30%i s application clains the benefit anBCT/US2007/012950

priority to U S. Provisional Application Nos.
60/ 810, 714, filed June 2, 2006, and 60/ 860, 461, filed
Novenber 21, 2006, the disclosures of which are
i ncorporated by reference herein. FIELD OF THE
I NVENTI ON 5 [0002] The field of the invention is
nol ecul ar bi ol ogy, i munol ogy and oncol ogy. Mre
particularly, the field is antibody-based binding
proteins that bind human hepatocyte growh factor
(HGP) HEAPFERIIP ROV FACPORQICFIBINDINGPROTEINS
(HGF), also known as Scatter Factor (SF), is a nulti-
10 functional heterodineric-protein produced
predom nantly by mesenchymal cells, and is an effector
of cells expressing the Met tyrosine kinase receptor
(Bottaro et al. (19RELASCEBNCPPRICATIONNS804, Rubin et
al . (1993) BIOCCH M BI OPHYS. ACTA 1155: 357-371). The

[0001junaTHikapplicatientims thelenofikanlpri@ity t6 UVS! Proviidnal & pplication Nos.

S R A R N T

which afdliakrpolatd B9 néfetdhse héfeirs C- Met receptor 15 binding
domai n. [00041 When it binds to its cognate receptor,

HGF nedi ates a nu ivities. The

HGF- Met signalingwg@@ﬂ%&§%§h§¥é?Qwﬁﬁ%tﬂhﬁlIiver
[0002]69@&3{«:&1&1@ of tl'md hﬂﬁ}tﬁﬁ&h 'kﬁtgecmlzﬁslﬁiéﬂbgy,riﬁﬁﬁﬁﬁicalaé}" a4 (l)ncology. More

.angi ogenesj s an nanci es. See, e.q.,, o et al.
Pmlq%%&)qhﬁg is Quitbodyseed Dinging prosing il bindJumandhepatocyte growth
factoBIGeys et al . (2006) CANCER RES. 66: 1721-1729, and

U. S. Patent 20 Nos. 5,997,868 and 5, 707, 624.

I nvestigators have been glggt@RIGEND nunber of HGF
nodul at ors, including antibodies, to treat various

[0003); s o HepptocytraBraviidiagtor KBS R calsy kngwn pw Scattex Faptos (SF), is a multi-

i A i .Se .
B e R o SR T Bty 6% fresenghymal ey, gnd isan
effector pf g7lls ¢xqpoBingithe MetdirosinerkinasereceptomBottem etldl. (1991) SCIENCE 251:
ci . . | cal : 3
502998 KB £ 55 APPIRGHISHRRIGRLINL 1 43855l 198 pman
recepper iy plspthindevncasdicadlet. T\Mawie HGEF copudinpeps pdiypepridenchairsgthe a-chain

| ed. h - or . H chains _and.t of, th ol ypept
and t@% Tcﬁgma %ﬁlgﬁ?de%}ugﬁels 5‘}1\%@8{: 19 is ti\@g gl—%n @chor}éﬁnﬁ’ Héil?’s c-Met receptor
bindingwomagi.obul i n heavy and |ight chains are connected by

an interchain WO 2007/143098 PCT/ US2007/ 012950 -2

[0004])i sulWheteitbimis. to Tiseopnate neanghb UHGEF hedinys almaindter af eellular activities.
ed a nber. of interchain disulfide nds.
he SEFATEL Semdling vt T plsdea e SRS Rerdisiion afiod Reone, neural
regeniemtiongaigioddneaizsndivaligtancieansed, e@l.,Aad &lali (2061 YIRS, NATL. ACAD.
L : hai n_.i f i abl
Scl. l}%@ﬁ% 5(1%#7958 MRSl b ORI S 6 1S U S0LE U.s. Patent
Nos. 5,997,868 and 5,707,624. Investigators have been developing a number of HGF

modulators, including antibodies, to treat various disorders that involve HGF activity, for

example, certain HGF responsive cancers. See, e.g., International Application Publication No.
WO 2005/017107.

[0005] The basic structure common to all antibodies is shown schematically in Figure 1.
Antibodies are multimeric proteins that contain four polypeptide chains. Two of the
polypeptide chains are called heavy or H chains and two of the polypeptide chains are called

light or L chains. The immunoglobulin heavy and light chains are connected by an interchain
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in Figure 1) and at |east three constant regions (CHI
CH2 and CH3 in Figure 1). The variable 5 regions
waledoenmope t he specificity of the anti body andP€EsS2007/012950
constant regions have other functions. [0006] Am no
acid and structural information indicate that each
vari abl e region conprises three hypervariable regions
(al so known as conpl enentarity determ ning regions or
CDRs) flanked by four relatively conserved franework
regions or FRs. The three CDRs, referred to as CDRI
CDR2, and CDR3, are responsible for the binding
specificity of individual antizodies. 10 Wen
anti bodies are to be used as diagnostic and

disulhgg B?lg an%lg rg%l%lgégltoﬁu%{g hc al l%}ﬁ nsr.;allref’g ﬁc()jn%}sél %ﬁ Y, %umber of interchain
dlsulﬁﬂe bofidsci A)hghﬂchﬁﬁ is d‘tmhpbséd) of bfe Vaiabdd regidreOY! . Figtire 1) and one

e PN i BLPUE B S B Lot
inF 1@&1‘% i1hahy aﬂfeaﬁthﬁre@%hﬁﬁﬁ‘t\’reg{ogg 1\ EC1S, alBCeRtin Mhure 1). The variable

707,624 describes the use of anti-HG- anti bodies 1n
regwflﬁ determietnppecificitt ofdhp %ﬁlb@ymébﬁﬁonsmmapwha% other functions.
‘gatent No. 5,997,868 describes treating a tunor
[0006) i {yeineracidyanthstsyntira fformationdadicats ﬁ@aﬁlawreahle fegion comprises

three Efv@ﬁh@l@ 188iofs (d1% BhRbkad cttﬁnﬁ@hllehfa}’nfaeteﬁﬁmgfbﬁ§ or CDRs)

pronpt e angi ogenesis in the tunor.

flanked by ﬁ?tﬂrfelthwsqqng@weé Srapieoiosks ecgionsorr B | Bmhe@ €RRs, referred to as
CDRDI OR) Ned(Eorb e ré%&:oﬁlqﬁe FBYhl %Yﬁilﬁ% Eﬁ%ﬁ_ﬁﬁ{gp 4% Bdlvtldual antibodies.

t her apeut I C agent S In patients wt

When almj?ghqu @Qg ) ug@mjlagmghaynd Q@r{p}@tj@pgents typically it is desirable to
s d nm
creaté\lgﬁtmm =S at ek thé afg'ilgst bbncﬁh% gé 1c] t%‘é{ ag%iglu go Ehg arget molecule. It

is bel@h\agmb@tdlﬁ'elage@tls th@MAMé(re@'oriEHEn AN G éﬁ)&@s] ol the specificity

n n sed, in part, upon the discovery of a
and ﬂﬁ?éf%? ﬁR g proteins t hat specifically bi nd

S SR T E N TG —

of Kaposi® gmcc(ma e Simitiety, USnPategr 196 tsgs9i;assedesaﬁbw&em‘§5a @fnor by
s that specifically bin

admiigieBing SheBr- e 36}?‘??851‘150 Usaapipridpiy tGridise sita &h?g the ability of

endogrrnebﬁs HGH 1 pibmotel igribidndsiB th BHeQhifioR S MR8 r&@ntly Sv@Sigators propose
1hﬂapﬂ§8§08tlc and t herapeutic agents. Wien used as a

pR et bmdfbe -chaeotFGE ey hriratensiah petherapientie pgents in

patiert€ w8th HE¥IBHA 88Nt taRoAS(HuPgest BEOUES sprag! | M nate the
ri sk of inducing an i mune responSe "agai nst the

[0008)i ndN&w&h@h@dlﬁgM% is 3611 a WL A EGH AR Db PHEEMb &GN € Hat can be
WO 2007/ 143098 PCT/ US2007/ 012950 -3

u .
used é%‘@%@}’e‘ﬁﬁ%aﬁﬁ’&gﬂ@“ﬁr%ﬁéﬁsns neutralize the activity of

HG- and, therefore, can be used as a therapeutic

agent. In certai SIEVMARVOFSTHIENVENEIENDP Ot ei ns

prevent HG- frombinding to its cognate receptor,

[00093- MeThe ﬁﬁwnﬁbu iBaked aini péﬁnﬂpdimmaﬁécbveﬁymfd fanﬁltmﬁfbmdmg proteins
t he blndlng protei ns bi to

that SEERARaI o0 HGF S PEaat eh PGk, Bk bipiscRroteins are antibody-based
in so FfHir QY ey dlﬁ\tzf‘ﬁﬁnﬁ% d Q1, b—l@ﬁj Bidding sitd§ Rgsey%tn thé midsoéf a family of

Because HG- has been inplicated™in t rowt h
antibqgigy 'ihﬁbmmfmallwﬁn@hﬂé?@r Thel CBRstchufep rthmlvlngmgrsc;@@ﬁmsy of the binding

protein@fo P&GHISELE Bﬂxdi%x@témst&ﬁ NSV EN dﬁtgngﬁl Ofnd therapeutic agents. When

used as a therapeutic agent, the binding proteins are engineered (e.g., humanized) so as to
reduce or eliminate the risk of inducing an immune response against the binding protein when

administered to the recipient (e.g., a human).
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cancer cells. Furthernore, when adm nistered to a
mamal , the binding proteins can inhibit or reduce
wWo eovwond4wowt h in the mammal . [ 0011] These and BPCTE£2007/012950
aspects and advantages of the invention will becone
apparent upon 10 consideration of the follow ng
figures, detailed description, and cl ai ns. DESCRI PTI ON
OF THE DRAW NGS [ 0012] The invention can be nore
conpl etely understood with reference to the follow ng
draw ngs. [0013] Figure | is a schematic
representation of a typical antibody. 15 [0014] Figure
2 is a schematic diagram showizng the am no acid
sequence defining the conplete innunoglobulin heavy
[001(&3a| rr'lf %ﬁﬁror & Igggié%lzteg%ic%} t%o t‘ilg;%ﬁtgrsé can be used as a
therapimth(agaﬂi dn&féﬁﬁﬁf&lﬁbocﬁﬁfenﬁaﬂi& b:iﬁllmb @Ebtelaﬁ @re’iiehGHeIF from binding to

s Rgh I TS Bt b S e e tegments, e

bindih pRAXAS bind e HGP %ﬂ Qaeﬁﬁﬁﬂ%l@seﬁofo%waf §&m1ty"_lﬁlt without preventing HGF
equences. 20 [0015] Figure i S schemati c di agr
from bipglipeip i s Miskeecoribro BormEe BB hevbranpplcates in irgrowth and

prolifefatfoReficaRtErQe119R1E bihd r)bt&ﬁkaédﬁ Béaﬁéeé B HiGi9 R broliferation of
sequences presented in Figure 2. [0016] Figure IS a

cancey SrUsrak wighermege. avhestasministared tagmemmali thedvediog peoteins can inhibit or
rmhugq&hetggwhhqnﬂ&gg?hgﬁg_innynogiobulin l i ght chain

vari ablFe region of the antibodies 1A3, 1D3, 1F3, 2BS8,

015 860 B VR el 8 A5G SHPGRB ses o

considemtion ef thegiollnwinefigwiengletdiledsiegerigitione pid cleim<DR, ,
CDR2, and CDR3 are identified in boxes. The unboxed

sequences repre [ re 5is a
schemati c diagrzﬁ?% OMAng #ﬁﬂﬁ%@aﬁfﬁﬁgggﬁbﬁy
[001£€9U %@ $fvenBion c8A B8 niire tcgﬁl ! &%n&{}% tle following
vari abl e regi on sequences pres nte
drawinge7/ 143098 PCT/USZOO7/012950 -4 [0018] Figure 6is a
aph sumarizing results froman experinent to
[0013%13 as Gkgre dnpp schamtly repregerntation/ of g typlcah antibdder
anti bodi es 1D3, 1F3, 1A3 and 2B8 in a U87MG xenograft
[0014fpdeFigumk 3riva dshmticebpmm shovwESthet anhian glmeiesequence deﬁnmg the

compgc%% Frﬁﬁ%@gglﬁ%)?kgg%éﬁmméﬁﬁ?g% %d%sof ﬁge ﬁg&%&ﬁgy cno 1A3, 1D3,

Squares Correspo 0 an
1F3, 2B8, Wi pAlR33Bandd 3D 1di ridiessnioo racﬂeqeqmdmbmfc&rdach hﬁﬁ’oody are aligned

. . 9] H gqure [ .Zi n
oninfUoF s oL ORRRe B, e i R GPRTEDRL M DRy e
identifieliibbbeesy Het untiokyd séquentds-refdesamnfirbeduescet D3, 1F3,

1A3 and 2B8 in a Ul18 xenograft nodel. D anonds

[0015orr E@mma it sd:l@@aat&qhagrem showigs heCDRg, GIDRE, drl@i{)DR3 sequences for
cach §fie & é@ﬁﬁw gt R e “té?i?%l%ii‘ai}egi% Se%g%bg%ﬂifeﬁeeged in Figure 2.

orres nti-.1 tibo 2B8.
too1d]”; IS ilseasiaiiﬁ%%iw o PP LR - 28Eh o Bntsns dehting the
compthids anmnma@tbbgﬁim h@hfﬂailgvarlable region of the antibodies 1A3, 1D3, 1F3, 2BS,

2F8,3A12, 3B6, and 3D11. The amino acid sequences for each antibody are aligned against

one another and the regions defining the signal peptide, CDR;, CDR3, and CDR; are identified

in boxes. The unboxed sequences represent FR sequences.

[0017] Figure S is a schematic diagram showing the CDR;, CDR;, and CDR3 sequences for

each of the immunoglobulin light chain variable region sequences presented in Figure 4.
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affinity and kinetics of interaction between human HGF
and chinmeric, chineric/humanized, or humani zed 2B8
wa@niorhewves. The table lists the pairs of KappeCT/Ustn7/012950
chain and 1gGlL heavy chain tested. Those anti bodies
wi th standard devi ations (STDEV) |listed were anal yzed
in three 15 i ndependent experinents. [0021] Figure 9
is a bar chart summarizi ng experinental data
i ndicating that Hu2B8 binds an epitope nutually
exclusive to nurine nonocl onal anti body 2B8. Humani zed
or chineric 2B 8 was captured on an anti-human Fc
chip. HGF then was bound to thye humani zed or chineric
2B8. The ability of nouse 2B8 or the control antibody
| on oat .anti - HGE 20 anti.b to bin

pol
roor0, 5% R IR ep T B ting Rl FOREH sbpripgh © Measure cumor
inhibitoty ailitgofantd-HGRiantbbdie BB3PIESY, emts and 1B 1r£BBJ8fIM(Hb<enograft

di n corréspond to.the chinmeri
modeltaipdtresErad b Epeies BoRtrpsd tn b mikedy 143 X
correkpotidd t6 Bhti UG abkBRBAl m@«rdq@meg cbﬁ%ﬁbﬂd t&&hna’i%sﬁ affibbdy 1F3, and

heavy chai n vari abl e region -51."1); black bars
circles siortsspraddo gt e ntha &%@8 Hu288 anti body (kappa
vari abl e regi on Kv3-15.1 and heavy chain variabl e
[001%e i deyss 3-8 & e13ph swmmpyizing resylHEQERUPTX RIINTINL Tpmeasure tumor
inhibkOMEATVEN drBR3IGF fbﬁnb&}ﬁemm NE$ 10854 2B 8 uPé'Utt 18 ':t@x%‘graft model.
the discovery of a fam |y of binding proteins
Diamggds coirespong toIg(3, squates seuesnond te amnéf@r: ahtibedy L-HB tnangles to anti-
r4i i bRs
H G b B X s A BRI 2oyl B8 e ToliBenond to anti-
HGFapibpdn2B8ns. The binding proteins are based upon the
antigen binding sites of certain nonoclonal antibodies
[002Q]hat %@-‘l‘h &ie aliehlp ssmhecizoy fuoface plismoalredonince datdbndntigen-binding

affini3p G S4B Bpe N tiBhan HOT and Ry S Bfis Hmaniced, o

humanireddB8 amihodieg! diheltable Viatsithbbairy €K appaQiit shajuand §5G1 heavy chain

Q h a, bindin ' [ . [0023] ..
tested Thess P pPo e PR A P Wi anahzed in three
indepenti¢thedpadmeiiteey are particularly useful in

nodul ating the growth and/or proliferation of HGF

[002X]es p Figire © is elbaschdrosurdxanding expaitaeftaC@lth snditatibahat Hu2B8 binds

the{ euti c agent, the bindin roteins. can
an epi}aBG A BB e T MPRRSIG) Anbp A7 it Bopyeizen g chimeric

2B8 whs édptued ag a&ranlttm FE RPN FRGRARNNG4s E&ﬁdtttb et Ananized or
pi en

gntnistered to the reci
i T S5 ek 6o e GAg olyclonl goataniHGE

annb&w)ltb ®ald 08 ca%ﬁuécﬂ{ca@%&seﬂeés%&&ﬁ ﬁ@ﬂth&%x.@d% §'%htibodies and
proteins can be co%%u ated to other noieties, for

himeric, /B8 prevegbmuring 8BS from dinding HGE x Whitedars mqsp@tybtoghe chimeric
2B8 ﬁﬂﬁ’)o@w ?’ﬁi’ gﬁrs'&h%%rﬁisto &ﬂ@ﬁm’ﬁéﬁ%& Fru2BY ESEIRQ%)P ﬁ&h@ a viiable region

and nol ecul e- based t herapeuti cs.
Kvi- 5%&@9@ dsaghehain padatie sigiomBvHrileht blank @ms comespmshtedhe humanized
| LO at, Bl nd
Hu2R TRy Sk oo egion ko B, 151 3Ha Herb Pl TR el dion Hrvs-s1.0),
isolated bindin%bprotein t hat bi nds hunan HGF. The
bi ndi ng pr SETATCERPESERIFIION ORI INSENTIONI ght

chain variabl e region
[0022] The invention is based in part, upon the discovery of a family of binding proteins

that specifically bind, and neutralize the activity of, HGF, in particular, human HGF. The

binding proteins can be used in a variety of diagnostic and therapeutic applications. The
binding proteins are based upon the antigen binding sites of certain monoclonal antibodies that

have been selected for their ability to bind, and neutralize the activity of, HGF. In particular,
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15 conprising the structure CDRLI-CDR L2-CDRL3, and
(ii1) an i nmunogl obulin heavy chain variable region
w@owpne®dsg t hree conpl enmentarity determ ni ng PEDUSNGT/012950
(CDRs), wherein the imunoglobulin light chain
vari abl e regi on and the i munogl obul i n heavy chain
variable region together define a single binding site
for binding human HG-. CDRL1 conprises the amno acid
sequence X1 X2 Ser X4 X5 X6 X7 X8 X9 Xlo X11 X12 X13
X14 X15, wherein amno 20 acid X1 is Arg, Lys, or Ser,
X2 is Ala or Thr, X4 is Qu, d@n, or Ser, X5 is Asn,
Asp, or Ser, X6 is Ile or Vals,- X7 is Asp, Lys, Ser,
Val, or Tyr, Xg is a peptide bond or Tyr, X9 is a

i de d or eptide b
the ol P Conih iniRungelobole I PRl 5 ToR L3R Bhgnentsn B togetber
definera bifsding si(éliﬁanGRsn or Tyr, X14 is lle, Leu, Met, or
Val, X15 is Ala, Asn, His, or Ser. CDRL2 conprises t he

[0023)i ndnaddvd oS BurnaRlIALS a&lﬁt@ﬁﬁh&@arﬁﬁb@di&,ﬁh&? &re particularly useful in

mod{ing 4 830 ygriiofpip itespiopy! FIGEGormorRi cetls,for Gfampp, cancer cels
WheXbifed £ #\h@rapbatic agot, the bindihSprotelfls tan lb@éhgiﬁeefécgso a¥d minimize or
Val, or Pro, X22 is As er, or

d u,
ellﬂﬂ?ﬁﬁeﬂimﬁf nnpine eadmnpEe SRS égfén%téh%g%’é@l@mte}mwhen

admﬁ%’fér&@ﬁ) tf\ﬁgk%}gén? rlﬁfrﬁ%%zgf{ de }—P{lﬂgr i X gﬁfb‘él%r é’gﬁcatlon, it is

L ;
contelgmlateqtrtllg,at t bmgrng pRinscandys, conjugateddp othgrpnoieties, fyrexample,
detec%%z? 1&3@ Yor egafﬁglﬁéhxolgﬁelg eé?e%tdr %eﬁ% m@%ﬁﬂe, other protein

I's Leu
and sm}@lmles Soa@@nhgmﬂm 1Eeg$\oaf th@e[femfe]s ahd asprethafithe invention are

d1scu§s°‘e‘315iﬁtmoxre%%{m §O4,1 on provides an isolated binding

rotein tha nds’ human HGF conprising (i) an

LRI BERHGE DL S0 [, corpr i
[0024]rTTru gitl 8119 Q%He'cp dlé ﬂx@%nﬁ%?{)f&v}/cﬁr lafd %oqatég %in%‘xa%ﬁ%n%%ﬁ 't}?alt Bhds human

nmeént ar ermni ng reg
HGFV\HéIeehlmdltlg] prqtmnmngirmbsj(lb an ﬁrﬂmavglobhhm tightogtiaibVaiable region

comt - BGPTSR, | LAGTER Aot ARE vy i
vanab]errdgmg mimﬁldg@i?;@agtﬂ)lgﬁa&mﬁty&ﬁertﬂiﬁmg%@@nﬁ;Q((I:JLDRS), wherein the
se £ r rei.,n amn i [
e SEHSIES i D e o SN B STyt
regmh&ogdth& dekiqe a sﬁfgl%indu?@sﬂesfoﬁsﬁmdl Bum& HO. - C mprises the
ses tl}se( aninaQ aC| q&gnce X6 Ile X8 X9 X10

aming gide §USRES s S #o Xa0 Xxp¥ 128 8 K@ X1s, wherein amino

acid Xih%r Rid) 135] SIBRACK 15)5@121'03 ’I‘hYSX;; QOQE]}uTé?lm (arlger \5@4 s %ernpAsp, or Ser, X

v, X8 is Asn, , ,
is Tle g OF Vsérxv RPEP; Ly ng:roYalTﬁlr T le%iz is wenthimbwb@r Tmzip is a peptide bond
or A Rvm A ep@dé! bofd mséiys )iﬂr’i)’s d}-\g np%?r% boﬁarbr %Afysxlgofﬁgﬁﬁ%tlde bond, Ile, or

Is Ser or Thr
Ser, X’ﬁds A gr I3, A ia is Jis,pﬁe'@/;ct @ Wal, @mls &naoAsnerJSewr Sex1 €DR,»

comp[réefﬁ;@ ank/b§ aCIH%E%len%E gﬁklé 80X19§8 %2) fg%ﬁgrgg%nﬁgld X6 is Ala,
Asp, é@ﬂﬂ%b’s esVah é(lam Aln, T, cbrmmoe AXﬁBSéder KBS X452 & X[ Asn, Lys, or
4 ere m no
His, o L& of A 5 16 At 5, G VL P M b A 5O 7 335 o DR
compfiges th¥2mins acidpepidnde X-hBAAK,/Kg, XX HPro XX Bhi, Swl&rem amino acid
o LR R0 S0 6, 207, S e g PSR
or Ty%sdnﬁ is Gly, GlugAsn,ArEBer,0X,s Y Asp XB6h, iIPhe ATRE BY TYE 309R¢!Leu, Phe, Pro, or
Tyr. PSP,
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Gy, or Au, X31 is a peptide bond, Asn, Arg, Ser, or
Tyr, X32 is peptide bond, Ala, Ay, Ile, or Tyr, X33
WO 200043008 Phe, X34 is Ala or Asp. 20 [0026] |PCT/BS2007/012950

understood that the binding protein can conprise both

t he i mmunogl obulin [ight chain and the inmunogl obulin

heavy chai n sequences or the fragnents thereof, noted

above. Furthernore, it is understood that the binding

protein can be an intact antibody or an antigen

bi ndi ng fragnent thereof, or a biosynthetic antibody

site. [0027] In certain enbodi nents, the CDR sequences

of the i mmunogl obulin light ebain and 25 the

i mrunogl obul i n heavy chain are interposed with

wor k. [ egi ons

100285 5 RSP pRe i lopgio Bkt RERRALIRERE protein that binds
humahi IGF cotdpaisingafidar Mnumgmlmghdtﬂalvy nhamamylabhamloa rcemprising the

struct:ugetg 05,?€Q§29V8ﬁﬁ %fgrbxg%gna n(')g%?l% 11n pgirnK/arlable region

compPisRigl tHR% @)‘ﬁ*nplélﬁbﬂbﬁ@ ddterehin@gregions (CDRa), vﬁmnfthe:mﬂuhynoglobuhn
30 bi nds human HGF The bi ndi ro ri,ses:. 1(1%2
heavy,hainYaRgRIF seaiPR And fhgHmmesng Hpugbi1Eay ehai 558‘%}‘* région together define

a singe Wdlﬁ% BiSe R Dirflihg BhaR }@RLCD@Qan@BBé&ha mchifid heid sequence X;
I munogl obul i n heavy, chain WO 2007/ 14309

Tyr Xacf4 Kszwbqrpgq%@e acldz7Xy iy Asih ANy B¢ SR isPhey $6z. Trp, or Tyx, Xa is
Ile, Lem# 9@5"55 iAn! 11§ br Sglal DR EpAsdsqBé AMiatid B&uence X¢ Ile X

nmhrunogl’obul i n heav§ic ain variabl e regi on taogether
Xo XdEXlll’@IYEXBI)ﬁlg Pas Byndimg 1sXte<dh et Bﬁzmvlrf‘gemwm%aﬂ agjdRXe is Lys, Gln,

Glu pOAESI th%{;@@Eyf 6@8 ng?‘?A%?J lg :;ilfgq)r%r&rge} hﬁmgg G%por Thl‘ X”
is a pepB89 boxﬁE@sipDANi) GBgof Sﬁgxw BESQD, Bs is3@r @%@14 1s§§Qor Thr, Xis5 is

Asn ?r][_)g)g), , 15 %E%:Ill;'rh, ﬁeSng ’('%%I gﬁ% éﬂ[ﬁ?l&ﬁggo% g%l,g@w g Asn, Lys, Met,

or Sed, Xads EeacPlredreileN, isdipss Met,gir dilp, Eoyisisspi Gy of S@E@DRm

corngriAeR e Ao AEINGIOSER Sraates "EXM PG I A DRL o Ky T
wherkia Mno%Rid X3} ArSE&QsA, [GINQr R, KLIFR) GlySEQu) Axrg\or TYE Xos is a peptide

bonde&%fq@&%%%@i@@?& barder WA e I & T o i  peptic

bondC E@ﬁ l o?tTg'}QXQJ is E%Qpﬁ@e bg}[lzdg@l é%eQd lilégﬁ)Noor ﬁﬁ)dgﬁs%ep?ﬁe bond, Asp,

Gly, pDGll@ X50s wmt_ise » Sgp of Tiys) Xs2d Ii"!ﬁg@nﬁ 81*‘ Gly, Ile, or
Tyl', &%E@Me@&dPéEgﬂ Q AQor%p( 3A12) Thr OUghOUt t he

specification and claims, the sequences denoted by a

[0029{31lr tigg ﬁ{demd tHafNRe buﬁflﬁg britiawad comppisé Bothias ﬁﬁml%)ioglobuhn light
e anti body t hat mas the origin of the particu]a

chair srfthedmmuipglobayindfeayy glpﬁgp ECqUSRESS| Q5 th@fragm(zg'ggg ereof noted above.
Furtliegﬁo‘featl £ vhBaktdolha A BRI OroRcdPb N i adt%.nﬁﬁ&%dor an antigen

he sequence present in antibody 1 A3
binding fmm@ﬁtﬂmie&femabtds}émbﬁh@&m@qﬁb’éﬂéi n conprises an
i munogl obulin light chain variable region conPrls
[00237] wanlceammmmm@enﬁeﬂlg&mrse@wesmhp DOREYNog O(bylzas)hght chain and

the n?ll% ! gﬂ%g@%@ﬁn LRANR he Sﬁte}f)fralﬁg@ohgelﬁgnsgﬂé).l 5

npris sequence “of
[002&‘]O 11% c(e%l’gﬁ)? other embodiments, the CDR sequences of the immunoglobulin light

chain and the immunoglobulin heavy chain are interposed between human or humanized

framework regions.

[0029] In another aspect, the invention provides an isolated binding protein that specifically
binds human HGF. The binding protein comprises: (a) an immunoglobulin light chain variable

region comprising the structure CDRL;-CDR2-CDRy3 and (b) immunoglobulin heavy chain
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20 [0031] In another enbodi nent, the binding protein
conprises an i mmunoglobulin [ight chain variable

w0 e@7o#s0eoNpri sing a CORLI conprising the seque@iEswh7/012950
SEQ ID NO. 18 (2B8), a CDRL2 conprising the sequence
of SEQID NO 19 (2B8) or SEQ ID NO 206 (LRVR2BSLO),
and a CDRL3 conprising the sequence of SEQ ID NO. 20
(2B8). [0032] In another enbodi nent, the binding
protein conprises an i munogl obulin light 25 chain
vari abl e region conprising a CDRLI conprising the
sequence of SEQ ID NO 28 (2F8), a CDRL2 conpri sing
t he sequence of SEQ ID NO 297(2F8), and a CDRL3
conprising the sequence of SEQ ID NO 30 (2F8).

variaGiba, Indiafh S imEIRRGIITRIA tiahf hal DSk e R il the
immuneglobuliadrepvy chaig varididRidgicwtypetter defitdi@ singlpisndiag aite for binding
humagg-gagr? @96&%%6 r'ﬁ%_s a%gq%%?lgcgg@ Ei-lg%‘lt%%l_gtgg&p consisting of SEQ ID
NO. £@XB), SEQID MO, 13qaBSNSEQID IR 28X AB), 3EQIBBED. 38¥BB6), SEQ ID
No. G GHA SR80 B0, 3R SE B NG i Gkl G B0, 78 GA12).

The CORIY\QGhFNEs iakelhaRt selebl %o\ﬁ@fﬁ%}b&&&%&wé $HND. 9 (1A3),

uence Q

a CDRL1 conprising the se )
SEQ [BHi2) 10 GERFEQ IDoNE: P8IRES), REQIRNONGP GROSEEQED NO. 49 (3D11),

sEQ A 2, TP US98 1 g ge oo,

(LRMRZBSLCD: nkheFBRei ermprigssiasequence isehroted domb the grolp gomsisting of SEQ

hag [ [ hS§i c =S4

1D NGLT0 fASY, sB6) By N S RIS HQ IO, SPCte) RER PNG 40 3B6), sEQ
ID NEofip (381 Hy SERRID Nl 60c(@ D3), SEQIDING70 GEFYL88) SEQND HO. 80 (3A12).
o SRR SRR S SRy im0 1 o
are fotlonyediia garemthdsenbyntigl amkibbdy that glat tlid)orﬁ)él;iﬁiom thwaparabhler sequence. By

regi on,c .Sl L1.conpr.ising the se .
way QGG B0 N AN aiegin® i i sigroeing \ERGRAIQ. § is based
upon e SPgehd2 P¥ekenbth 4nkfbdy 1330 a CDRL3 conprising the

sequence of SEQ ID NO. 70 (1F3). [0037] In another

[00303 b Ot 5RO Embbdiendat,1HE BihdRigOhBtdin 6ORPFibekeh iffinunoglobulin light chain
. J.mmunogl obul in light chain variable region 00”85' Si nlg

variabe oo cOpRpFINg) %@Dﬁhecg@aﬁ%ﬁ& Eheoteqaengeqh S I ANO. 8 (1A3), a

CDRWisiréglﬁle%e%bg of sep{mm o 143 814N BRYf cotkfidikk the

. 79 Al%b and a 3 conprising the sequence o
sequegeepf BEQAD B 194128)- [0038] In each of the foregoing
enbodi nents, the CDRLI, CDRL2, and CDRL3 sequences o
[0031], of bp amptherfrabodimenty ischinging pseifingaraprisss an dmerinpglobulin light
hainVERHBIRGL S1M| dothpiShg 4 EDIRG ; ESHBFiShE Ak sdgl J}%i h REING.
¢ amprotei n %%n be pgin ignt act zl:mtigoldyg anSégn?litmgjeten %glﬂrﬁg@ 18 @B8), a

CDRyxcogtnsteing terseasence pf SEQUITHNGS yISHRBB) or SHEIIBONP- 26 e.
(LRI\[IﬁQﬁ%Ldg,nax?d"QUﬁ{u @ﬁnﬁgﬁ%ingtﬁg? sﬁh}ég%t SBEQTPUBCS0 UBS).

I sol at ed” bi ndi ng prot
[0032] In another embodiment, the binding protein comprises an immunoglobulin light

chain variable region comprising a CDRy; comprising the sequence of SEQ ID NO. 28 (2F8), a
CDR> comprising the sequence of SEQ ID NO. 29 (2F8), and a CDR; 3 comprising the
sequence of SEQ ID NO. 30 (2F8).

[0033] In another embodiment, the binding protein comprises an immunoglobulin light
chain variable region comprising a CDRy| comprising the sequence of SEQ ID NO. 38 (3B6), a
CDRy; comprising the sequence of SEQ ID NO. 39 (3B6), and a CDRy 3 comprising the
sequence of SEQ ID NO. 40 (3B6).
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human HG-. The binding protein conprises (a) an
i mmunogl obul i n heavy chain variable region conprising
wa b@7343008t ur e CDRHI - CDRH2- CDRH3, and (b) an PCT/US2007/012950
i mmunogl obulin Iight chain variable region, wherein
t he i mmunogl obul i n heavy chain variable region and the
25 i mmunogl obulin I'ight chain variable region together
define a single binding site for binding human HG-.
The CDRHL conprises a sequence selected fromthe group
consisting of SEQID NO 5 (1A3), SEQID NO 15
(2B8), SEQ ID NO 25 (2F8), SEQ ID NO 35 (3B6), SEQ
ID NO 45 (3D11), SEQ ID NO.gh5 (1D3), SEQ ID NO 65
(1F3), and SEQ ID NO 75 (3Al12); the CDRL.12
10034107 T B SR R DB 259 P apayes o g elobulin light
cham(vaaame rS@@nIcBni)!ﬁisafg e(ZBBe)m copribing et SRuertHif sﬁﬁ@lrﬁb 48 (3D11),
g@ 3D11), WO 2007/143098 PCT/U82007/012950 -9 SEQ.
a CDRp qePugng Hessequagee of §E@ID MO(4AHSP11geand aNBLs ggmprising the
sequendfd2 SEQIENA 98@3pd@y (HU2BS Hvlf. 1), SEQ ID NO. 203
(Hu2B8 Hvba. 1l or Hu2B8 Hv5-51,1), SEQ ID NO 204
[0035] L R2 B8 ko thar e Ebefrehy, e blﬁaﬁlg(ﬂrm&ﬁﬁ@ises%ﬁqm%lobuhn light
CDRH3. conpri ses a, sequence selected fron1the
chalncveﬁl@bktrﬁs@wrr%@nay fNBRy CPTRB‘fmgsE‘Equ_‘)em off! @:1581)!0 58 (1D3), a

CDR%&Qnﬁﬁxs'i_’né\@S ES(%ZII]éD&EI%}‘ Ssgz@ No.N9 (1 éE (&%%CDE?E%(%E: ?Qng the
Smﬂmﬁﬁﬁogﬁ B NO. 6PA1D3M12) . [0040] I'n one enbodi ment,

the binding protein conprises an i mmunogl obulin heavy
[003&]haj #n awheragnbodlwnb ﬂlq:b\némgs:rmgm eo1apyRes apdmpruneighapulin light

chamCJ(.)%@inSirétl%;}IE igﬁf‘cﬁg{ Sri;;‘q 4 & grgéﬂxﬁ\%é Mse@ﬁ?@%cgf SEQ ID NO. 68 (1F3), a
CDRGRRAprisomg thiesseqguench of SEQSHMNQICEQ @F3%E6d 20T DR ; Gomprising the

seque%é‘f!}SEbgﬁflﬁ]O 173 &ﬁ‘ }her enbodi ment, the binding

onpri'ses an’’i munogl obul i n heavy chain

R N AT -

chaintvaeiablequgioacoofpriSkg 4 ODRY,; cdbpfigiBg)the %@ehdfé cNCSEQ 0D NO. 78 (3A12),

» coR AR il T e i K05 AT 0l R e
sequedB& of BRIYRIBBIAL)80 (3Ad2p CDRH3 conpri sing the sequence
of SEQ I D NO 17 (288) [0042] In another enbodi nent,

[0038]he I estihnf the Gdregding eAibodiRtE thé TDRIQOCDRYA,iand f(ﬁ:awg sequences

TR S e T T S
that tIEOBRAIrE fftdih CarbBelate et @htiSdy, hﬁ)aﬁﬁ%eéxgﬁ %%ag;?&ﬁ! tifereof, or a

i sing the 20 sequence of
oy ey BB

:ﬁHQIw anot her enbodi ment, the bi nding

r ot ri ses_an i nmunogl qQ uI|n heav chain
(00397 Fpfs ﬂn%gqsaﬁctc@m\regﬁnﬁg PEO @P%gtpﬁ‘étem that binds

humafi $UGENT8e Bin f&%ﬂ\]@o sés?‘%§ 1m§ht§1@§id%uﬁ9 HRAVS WM variable
t he sequence

3B6); and a
region goRHPTISNAGhY ﬁelct%re ,ecg:fR}@g& R, laaxd la)mmeeynoglobuhn light chain

variable region, wherein the immunoglobulin heavy chain variable region and the

immunoglobulin light chain variable region together define a single binding site for binding
human HGF. The CDRy; comprises a sequence selected from the group consisting of SEQ ID
NO. 5 (1A3), SEQ ID NO. 15 (2B8), SEQ ID NO. 25 (2F8), SEQ ID NO. 35 (3B6), SEQ ID
NO. 45 (3D11), SEQ ID NO. 55 (1D3), SEQ ID NO. 65 (1F3), and SEQ ID NO. 75 (3A12);
the CDRy2 comprises a sequence selected from the group consisting of SEQ ID NO. 6 (1A3),
SEQ ID NO. 16 (2B8), SEQ ID NO. 26 (2F8), SEQ ID NO. 36 (3B6), SEQ ID NO. 46 (3D11),
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25 [0044] In another enbodi nent, the binding protein
conpri ses an i mmunogl obulin heavy chain variable

WO e@romoeonpri sing: a CDRHl conpri sing the seqRents2001/012950
SEQ ID NO. 45 (3Dl1); a CDRH2 conprising the sequence
of SEQID NO 46 (3D11); and a CDRH3 conprising the
sequence of SEQ ID NO 47 (3D11). [0045] In another
enbodi ment, the binding protein conprises an
i mmunogl obul in heavy 30 chain variable region
conprising: a CORH conprising the sequence of SEQ ID
NO 55 (1D3); WD 2007/143098 PCT/ US2007/012950 -10 a
CDRH2 conprising the sequencegaf SEQ ID NO 56 (1D3);
and a CDRH3 conprising the sequence of SEQ ID NO 57

s 93054 B39 10, AT SPGB S .0

(Hu2BSr Habf. 13), SEQ mmmmu(ﬁmgis HvSDRidr HaZip8 hiS81.1))SEQ ID NO. 204

D S TNE D Rk o 1 B P

selec&ﬂl’fﬂﬁh%&grohb%onﬁ SCSEQTDIEQ. 7 RLAS), BH mm 17 (288), SEQID

NO. £0AHDs %@Qalﬂ)(’#t*lﬂwﬁdapgﬂﬁrﬁeqq iy 2y G SERIBING. 57 aps), seQ

NO. 6F [mgo g7 §#y. conpri sing the sequence of
% (3A12)@@‘R 8DRH2 conprising the sequence

[0040]f Smohaeﬁ@odﬁﬁer{tg’tﬁé%}ndlﬁ‘ ofei risés &Piﬂhhﬁéglgbﬁlﬁﬁheavy chain
sequence of SEQ ID NO 77 (3Al2). 048] In each of

Vaﬂablﬁéegleflégmm@l%ﬁoﬁ%xmP@mpflﬁ'egmcluemfzs QAR NORFiE1A3); a
CDRAPEIAPESRS uw&fqﬁé&felafﬂ@m N@r@@ﬁ@ﬂ BEd YRR o,%%ﬁﬁnfging the

umani zed i nmunogl obul i n” FRs. i's ‘under st o
sequause obSEQR HYNP.of didd)can be an |nt act anti body, an
antigen Dbi nd|n fragment thereof,- or a biosynthetic
[004Ynt | g'ésyofbr&!t @m q@n{e@t;zt@q bmﬁlrmmm ceypusss, antigmunoglobulin heavy

. I
i AR L 8502 UL 8L B b RETASINBN .15 come
a CDReagymptising thasdqubhes offiQADNDeté &BY); SEQ HhN(Qy 262 (Hu2BS

LR 205 TR -t RprRiet B S DL sF R 204

@MMGYODSEQHQ?B];)D RO (EgMREggH](-Ié)g ﬁmc?al g‘é)gl%-gb&h%r@fd?zg&ﬁé?sequence of
. , reslaues - 0 .
SEQk‘?Sié%l'F&&é)dues 20-141 of SEQ ID NO. 52 (1D3), 20

10042)5°" $4 SReefies e Poiusit e Pakipe gl CmPT SRR hutin heavy

chainl viagiablealegion comprismge ar(agRgpc&ﬁb@ﬁﬁg thef sfe@ﬁéﬁo%f@mm NO. 25 (2F8);
onsi sti.ng of residues E{%‘} of SEQ ID NO_ 4 (1A3
a CDRyz pofREs1og Mo seagpnass § Q424 G8); ander Ry comprising the

sequefide BSECS ID NER 3721Q). 24 (2F8) resi dues 23-129 of SEQ
I D NO. 34 (3B6), residues 23-128 of SEQID NO 44

[0043]3D1 1y andtBér ebsdigbnd e BihdREPrbtil\Ndmprises :b.Q?!}mnunoglobuhn heavy

residues 21-127 of SEQ ID NO™ 64, 25 (1F3), an
chainpvgziahlggegion. %W%n&%l)%x N@npmm@smgquuep%sb‘fEQﬂD NO. 35 (3B6);

a CDRODEHRPriSND At $Rbncel JTSHD NIING, 16 @iFd)NakPARDIIE S0 nsmg the
| rmung‘%l obul i n hea\%h charn variable region conpri si
c

Sequef‘ﬁ‘*eog RomdiQ) 39dd e of residues 20-141 of SEQ I D

[0044] In another embodiment, the binding protein comprises an immunoglobulin heavy
chain variable region comprising: a CDRy; comprising the sequence of SEQ ID NO. 45
(3D11); a CDRyp» comprising the sequence of SEQ ID NO. 46 (3D11); and a CDRy;
comprising the sequence of SEQ ID NO. 47 (3D11).

10045] In another embodiment, the binding protein comprises an immunoglobulin heavy

chain variable region comprising: a CDRy; comprising the sequence of SEQ ID NO. 55 (1D3);
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(1A3), and an i munogl obulin Iight chain variable
regi on conprising the am no acid sequence of residues
wQ@1601273008 SEQ I D NO 4 (1A3). WD 2007/ 143098 PCT/US2007/012950

PCT/ US2007/ 012950 -11 [0051] In one enbodi nent, the
bi ndi ng protein conprises an i munogl obul i n heavy
chain variable region conprising the amno acid
sequence of residues 20-137 of SEQ ID NO. 12 (2B8),
and an i munogl obulin light chain variable region
conprising the am no acid sequence of residues 21-127
of SEQID NO. 14 (2B8). 5 [0052] In another

enbodi ment, the binding proteijwm.conprises an

i mmunogl obul i n heavy chain variable region conpri sing

o oS AR5 MNP AR PR B R brising e

sequétite iodISIBY) IBNOSTA@DB)I si ng the ani no aci d sequence of
resi dues 20-131 of SEQ ID NO 24 (2F8). [00531 In

[0046In0t he knethepeimbBdiiment,tRe Bindiligsropin temPriS@ i ingfenctlobulin heavy
h Flobullnheﬁ% égchaln\(arl bl e regi on

¢ achﬂ'Pﬂ?) 1oL T (MR e 2 BHs%‘&fBBH%Bg © %eélélf”&ﬁ?ééf SHQ 1RO. 65 (1F3);

a CDRp 066pkiBinGhe sé’@eﬁ&ﬁ@f) SEQND NO. 66D hAPEIODR d;lB' Bfprising the

-chain variabl e region conprising the am no aci
sequ%f@&@é@@&HPN(és% §)23 129 of SEQ ID NO. 34 (3BS6).

%:l 054] I n_anot her, enbodi nent, the binding protein
(00480 np A gpethghempadinesat- db@binﬁmgdawm BPIAPHSSFA igpwnoglobulin heavy

chanf@cﬂia%[b &gma&h&% Ncged ?%kggc %Hsﬁgw%aaeﬁe G WS NO. 75
(3A12)nﬂ}ﬁB§IHa sgmpﬁsmggm segignge qfaﬁEQ rLDeN Pefd GADnprd 8 OB R s

ool R TP T T 0
[004%' NdirfQa gfbl?nle '}01%8@{# &%d@rﬁeﬁtmg & a"r‘r‘f @k %¥3’ CDRy; sequences

hai n vari ere compri st ng
prefezably erecintegposed dictivers: RMnaiidr hyimBERd) iBuhidogl G , It is understood

that tﬁg gm%ﬁ‘nsé ﬁm{iﬁ %.larg %&é’ lﬁ‘{é atg{:t%)ﬁ&B&ﬁ;sa léag @%@ééx@?irﬁg@ %égent thereof, ora
blosyﬁﬂ}ehz?mtlbodsE@td D NO. 54 (1D3). [0056] In another

enbodi nent, the binding protein conprises an
[0049]rmru 1)) gho)ﬂhai aspebie ﬂxqanvethnrpwaﬂeab Ibisndi@pmnem otngy bixgisthiman HGF.

am no. aci d se uence of e 141 of
P O PR 48 AR BI5GB ATy SHegihugthly Fpeion Selected from
the gmplahlsletmggf E3idues R0+ 191 g SFJUPIBI NOQ@ @A), resRiBeP0-239hbf SEQ ID

wo. LG sitbisachuny oteme B ND eﬁgé%ﬂdeﬁé&ﬁ’g@gfgﬁc D NO. 32

(3B6), mmlzdoué.z BfQEQVI]D NONa2 BIVETL), addidhet 20110N &@E%mm 52 (1D3),

rosidygh 20Tl 058G\ D %%Qﬁfrﬁmﬁéésgﬂw 2 GHHSHQ D NO. 72 (3A12) and

imtir R B A 10 Bh &R VRFikBIE f
an i 6 I(%*Ré . 21@127 an vt QQ%\DH §el€£ﬂa@ ?ro?x?ﬂ{é %ﬁg]g H&{b?s%n% of residues

2113705150 TR 4/RA0) RePres s e QS Ondf (P Bisislugs 20-131 of
SEQ @@m@ez@(amt &Qiduéé‘ﬁia *iﬁg%f smﬁﬁ1 ﬁ@%‘ %ghﬁﬁb@s@lza 13§ of SEQ ID

fragnment "thereof, or a bios etlca
NO. %4 lpz)g@gglumﬁlugzm*sﬁ@lmsm 54 (1D3), r651dues 21-127 of SEQ ID NO. 64

(1F3), and residues 21-127 of SEQ ID NO. 74 (3A12).

[0050] In another embodiment, the binding protein comprises an immunoglobulin heavy
chain variable region comprising the amino acid sequence of residues 20-141 of SEQ ID NO. 2
(1A3), and an immunoglobulin light chain variable region comprising the amino acid sequence
of residues 21-127 of SEQ ID NO. 4 (1A3).
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-12 [00591 In another aspect, the invention provides
an isolated binding protein that binds human HG-. The
wheoditey9pr ot ei n conprises (i) an i munogl obul PET/USPNT/012950

chain variable region selected fromthe group
consisting of SEQID NO 173 (Hu2B8 Kvl-39.1 |ight
chain variable region), SEQ ID NO 179 (Hu2B8
Kv3-15.1 light chain variable region), SEQ ID NO 193
5 (LR2BBLC lIight chain variable region), and SEQ ID
NO 199 (LRVR2B8LC |ight chain variable region); and
(ii1) an inununogl obulin heavy chain variable region
selected fromthe group consisting of SEQ ID NO 159
(Hu2B8 Hv1f.1 heavy chain variable region), SEQ ID

. Bg. Hv 1,heay ] d e. regio . .
tooslie, 13k eHEBGn Y s bR po it Rt B PitGh flputin heavy chain
variablegegion cofiipidsirg th©amlif3aditl B2diftnce b residuen 204137 fISHEY D NO. 12
(2B85,§?1IF1 %g?iféu%lg@a uﬁ%? ltjﬁﬁql?a iV%’Sgtﬂ'}fg %5%/5% ggxglgrilsibgqgﬁggﬁ{onacid sequence
of redi@hed i1 - BV 6HOBY, IDANOANLI(ERY). bi ndi ng fragnent thereof, -

or a biosynthetic antibody site. [0060] In another

[005HS Peth anbther eMBEdihic) th BidaRSprafein 6GhpHSSE A ilhibglobulin heavy
.protein that binds human HG.. The bi ndi ng_praotein
chaincwatisblesiegion gomprisipg e sgras aridiseAnehise of Fesdnes e0ekd/erf SEQ ID NO.

22 (2&3&%@%@@5&&&1&%& 183t RHaif vasEide &Eﬁib@ce&&ﬁsﬁa@l{ﬁ&%gino acid

1 kappa constant (Kn{3) 15 allotype (alle
sequ%cy,of%@qegmd%ll‘#ﬁf%@l@gé&%d@)-l + Kappa const ant
Knm(3) allotype (allele 2)), SEQID NO, 197 (LR2B8LC .

[005511 Kaph anethas erhediment. 3he hindimg pretein rompeses)an imgpgpogirmlin heavy

i e 2 A e PRS0 o0

323 D,eﬂglltdem immowaghebuindight cheinivatiablg regiosEQmipDsiug. the 8&ino acid
sequigRSFibsigles 23 SRR B 50" hngtant
10054 P LodhePLL R MR, R POl L AR by vy

chain(\2RRBRHEg on| @@ prisins thenmiCheii 3pqudnce by psjduet 204 K2ef SEQ ID NO.

and SEQ I D NO. 191 (LRVR2BSHC +1 gd@ Const ant . .
42 P B i gre Tl gt SR ameble el AP i emino acid
sequeha8 ob fesiduek 28aK28 GBEQIDWOAM 8Dipen bi ndi ng fragnent
thereof, or a biosynthetic antibody site. 25 [0061]

[0055]n amwuhetheparpbediment)ehd binditig 2Btefi Corhfigsesan infifkfig@sbulin heavy

. bi ndj rotein that binds reduced human, ...The
chainyyarablt roiog OmPrIH e aBURe ASid SRaverss ﬁggqswggg ?A-141qfSEQ ID NO.
52 (1033 dnd andibiralhdz]sRgirohsE QMhiﬁ}iﬁmetrB%igﬁ coRIRsisind e binlido acid

an i nogl obul 1 n heav¥ chain variable region
Seq“%ﬁﬁ??%?%sgﬂflggw BNOIRIR)pi cal Iy are

4’ nt e oseg bet vvecfn FRs. The CDRs _of the . .
(00591 i i gRABER STROOGIBIGRG dhabindingprotein comprssgiapimmynoglobulin heavy
chainR@M¥leBRIoA dodgRisey mdehiinGadd %@q&!lnge' b? %esi‘dutes ﬁbh@ﬁ of SEQ IDNO.

bi nds reduced human HG-, for exanple, e a-chain

- 62 (1F3) gad @nppgmunoglohydiadightrhain variable segiog-cemprisiag the amino acid

sequedie 8 R4 Hue le%flw SC% ?‘%%%5%4 ﬁrngx anple, WO

2007/ 143098 PCI/ US2 di thiothreitol
(0057 DT Thn akatBEf SR dailentgg@}% binfngPrifeftt QRfTses Yhlibhiide1dtAlin heavy

_reduce the disu
chain variable region comprising the amino acid sequence of residues 20-141 of SEQ ID NO.

72 (3A12), and an immunoglobulin light chain variable region com;-)rising the amino acid
sequence of residues 21-127 of SEQ ID NO. 74 (3A12).

[0058] In each of the foregoing embodiments, the binding protein can be an intact antibody,

an antigen binding fragment thereof, or a biosynthetic antibody site.



10

15

20

25

30

| i nkage between the a-chain and the P-chain. Exenplary
concentrations include, for exanple, 100 mM DTT and
WG %0248 apt oet hanol . [0062] I n certain enbodPeEOSRN7/012950
the binding protein conprises an i munogl obulin |ight
5 chain variable region conprising at | east one CDR
sel ected fromthe group consisting of CDRLI, CDRL2
and CDRL3. Optionally, the binding protein conprises
two CDRs, for exanple, CDRLI and CDRL2, or CDRLI and
CDRL3, or CDRLI and CDRL3. Optionally, the binding
protein conprises all three CDRs, i.e., CDRLI, CDRL2
and CDRL3. CDRLI conprises thezam no acid sequence X1
X2 Ser X4 X5 X6 X7 Xg X9 X10 X1l X12 X13 X14 X15,
0031”3y 3R] ik P B s inc
humdd HGR. M bindifgi protelry compriges (0 fan lipspunsglabmlia lipghpthade variable region

selecgegl%?xgghg é{rﬂ]ﬁg)%f)s%@g gf(g{f‘tb:jl? g&gig? Ir(ﬁgiggr{g\}lg?bisl%ht chain variable
region)2SEQ 1D Neptizd ;Q(Illlga_lﬁ 12{:3&5%,31@& %hhgn Vaialsle Lrggi'on),m ID NO. 193

.or Leu, X15 is Ala n, o : . .
@R@#pk Tight chinte! varislge sefionk g SEQRIDRD 65 GASVIRZBSLG Yeht chain
variapdd ré%@n);%a&ﬁj & 8finRo QBBQIir_}(ﬁéavg%hﬁdnavarﬁﬁfé re¥fn seRcted from the

Arg, X17 is a or Val, X18 is 15 Asn, Ser, or Thr,
groujx gopsisiingqf SHQAD N@. S (Ho2H8 Hy1hl heagy ghaigayariahle pegion), SEQ ID
) : ; . .

NO. X638 (#5288 mﬁa.lsﬁéga%ﬁ%:% %%@ﬁ%%eigﬁg, %86%13@ agb CHu2B8 Hv5-51.1

sequence X23 X24 erein
heavyghain wetiableasgion), SEQIP NDn18XA4R2BSHIGhenvyGhajin X2fable region),

S5 ENH (SMRRLE el e v o
be ampintapy antid@iys dih attigeaninhding feagowdi thendof, eiebiosymthetis antibody site.

protein conprises an i mmunogl obulin heavy 20 chain
[006Q]ar i dblasotheyaspect drginiventivn @mbvidesst isoheted BRI wotedt that binds

b 5 O S584R SEORIP AR 0 P SRR R Bt o

the gfaup comxiatipg ef SEQRID Nehd 7CPRM2BSK v B + kagpLhiitan 0O(Km(3)

atorgps 1o O iR A 1BREdg Rt keaRiRariant (me@ atotype

(alleleRRIBECCDRNO cOT( Lmchhreld@Q};a QoagAtShﬂt aeASﬂi(sﬁasafotsiﬂ,e {Mlele 1)), and
no_ acl () n, er or

SEQ ﬁﬁ%xﬁb@%&ﬁ?ﬁﬁwwwwtm cki(3) aliefyprhallels®); and Gi) an

immifogfstulinievy @haiRtEleceRRdn qwg}ghﬁ 6%%&1&)%(15@)?}%() ;i;ﬁir@o. 163 (Hu2BS

sequence X6 1le X8 X9 Ay X | r X17
HVISk 1969 Sorstaye(Gam(iRcllatypai SER LBAVQ. 3 (Huzls Hvsa.1 + TeG1

' ' i NOOT 71T, ' e
Cons%ili‘t (I(Pfrgils-w;l) gfﬁ:w&ﬁ gSéErQ ﬁ)@(lr%o |I7sl %%2%?H§§F?f§i*?gl(}§ Constant

s ASp, 0 )
(Glngd7, 1 aliphypO)N BEQ D AG: 17 (HR2BHE 1 gGit Copstmi ¢G14u@) allotype)

' tY, 10 [ ; :
34 S99 1 i ool Ko psns e
1)). Thebiadingopretrin cinibs e indant entBBlyx24 ax@genBindixg Tragd8enXHeereof, or a
. ﬁﬁg- . 3 Asp Tyr, wherein amno acid X23 is
bios gt%(r%ill&%%?y 4 is Ay or Leu, X25 is Asp, Ay, or a

epti 6,4 . Or -aepti de. bo WO . .
o0eE)oE S8 ses0 e R S80S pal s o in
reduded ianen HGF, Tkedinding proteia qoepirisde(ipam imafundglobulki? fightschain
it Py BBk e 05 S 300, S S o i
regioRleompkiSihg4hrektCDR s.UTHE CHIRMOE picABY atdigitd?pSutd@tPécdi RS The CDRs

can _conqr | th the i ogl obul | n
of the’immuno obushen Eght Chall;l and the ngmnoglo{mlin heavy chain together define a

binding site that binds reduced human HGF, for example, the o-chain of reduced HGF.

Reduced HGF refers to HGF treated with an amount of reducing agent, for example,
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heavy chain' and the i munogl obulin |ight chain
sequences or the fragnments thereof, noted 5 above.
wo-vheoore, it is understood that the bi ndi nBCPUS1007/6012950
can be an intact antibody or an antigen binding
fragnent thereof, or a biosynthetic antibody site.
[0065] In certain enbodi nents, the binding protein
conprises an inmunogl obulin light chain variable
region conprising (i) a CDRL1 having a sequence
selected fromthe group consisting of SEQID NO 8
(1A3), SEQ ID NO 28 (2F8), SEQ ID NO 38 (3B6), SEQ
ID 10 NO. 58 (1D3), and SEQ LBZNO 68 (1F3), (ii) a
CDRL2 having a sequence selected fromthe group

s G B0 L: & (Hhe S, e i

linkag&et@&eg ﬂ%&-ﬁhafnﬁnﬁithé B-chaigDREL@nipdaty n?nge%mm ﬁlgﬁ:ludg, for example,
S ,samthe group consisting of SEQID NO 1
100@@%&%‘@(54’ Refeag e?wzﬁsﬁ, SEQ ID NO. 40 (3B6), SEQ

D NQ. 60.(1D3),..and SEQ | D.NO. 7Q (1F3).. The, CDR o
W"G@eq D@h sa%alfa gﬁ'@aélr&smﬁsﬁ% Pg@gwremé@ﬁp SreAR gpmunoglobulin light
chainwiablezegiobRmpribiny Ageast 6he DT Bdlscted ROnDiNRGir6ED consisting of

protein conprises an immunQgl gbulin |ight chain
CDRyia G208 PR LBpiipnadlynthe inding pepteip; conyuisae e CDRs, for example,
CDRSARCCBR, § IR ODRE HICDREL 0 CHH fcors), yI@¢ bindi

B B o g UPRER BE CR Al CPRE, (RRorily i binding
protesiycqmprises alldireg (daR$ 3.6, D811, SER1 BodiGD R )1, comprises the amino

. ' . <B4 d ' . . .

el R LB T Ra 6 Do Bty TR F, Pl Bhino acia X, i
Arg a5tlipesy Xe b bi orehhrs Xatih@hbonGlm Kss disai Serconpsp.shsisdle or Val, Xy is

o, AEUGLCRH e RO 1 L 68 o IBLEE 0 et

bondee ¥y SXi rig apepGEboiA MOAsS X2 A3) perBidd HoRdNDSeR5X 258 or Tyr, X4
. SEQ | D,NQ. 35 (3B6) . SEQ.LD NO .55 .(1D3), and SEQ I
is ook e A1 At Pt SeRirath oo the dabin 89 sl e Xur Xus
X9 Ifegdﬂzilo fX}g, wlg&’zriezmmm&gﬁnb?i Xnds G\flaéﬁ%ﬁ, NEI,WE'XI@, quP&)AIaSEg?GaI, Xjgis
Asn, %%@f THE gt%)%g BT &%% aley E‘ﬁawi 5C>Qr Broer s Asp or Ser.
CDRP2s6nhsises BROMBIIGcEE REERE X1 i &, D@Pﬁzmﬁtﬂﬁ%}vherein

_of SEO I.D.NO 7. (1A3), SEQID NO . 27 (2E8). SEQ 1D NO.
aming acid3gpdy Lewpr{Glp Xq@is Bis eri@imy Xonisdhse8en, pr gy, % is Asp, Ile, or Tip,
Xa7 i{ GEBdr GRDSK,CRRASS PRNGEBRC &), RPhel PILLPGFET bet ween

human or humani zed FRs. | n anot her enbodiment, the

[0063]MUNREh&RE! éribodIBRWY, thdBinRingHrbRM &:ﬁﬁﬁé&%n%{mmo%ﬁ%uﬁn heavy
an ami no acid sequence selected fromthe group 30

chaingrigbleegignsompsising pideash one €N} sebeated fiomche Zreupgnsisting of

g S of; :
ORI DTRG0 APt o L3430 s, o
examply, GOR @ 2nd3HBR 12, 108 S DRmmsan@0C DR i3, o CEERl ddNCDRG2 Optionally, the

o di : j 41.0 NO, F3) .
i i LGS, S 0o LERNO F A cpm comprtis
the amiwl axtid sequienct Xg Tpr & 6{uriX4, vdterdin modno heiddd ibi@spaAdn, Ser, or Thr, X3

: rj N Lopul i n_|ight ai ri abl e. . .
is PRE TR SR, K0 id TEBRRAL L i Do kR on SH7 IR R RirTigpe.the amino acid
sequemegiXgile XhX, GHpbay ey IXn i NH, 0Tt ),1K 1§ 0p e Ey$ Hb,, wherein amino

i R RO I Bl S OS5 8758, S LR iy, or s

is Asp or Ser, Xy4 is Ser or Thr, X5 is Asn or Tyr, Xy7 is Asn or Pro, Xz is Ala, Asp, Gly, or

Glu, X9 is Asn, Met, or Ser, Xy is Phe or Val, X2, is Asp or Gly. CDRys comprises the amino
acid sequence X3 Xp4 X5 Xog Xo7 Xos Xa9 X30 X31 X32 Xa3 Asp Tyr, wherein amino acid Xo3 is
Arg or Gln, X5, is Gly or Leu, X»s is Asp, Gly, or a peptide bond, X4 is Gly or a peptide bond,
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ant i body havi ng an i mmunogl obulin |ight chain variable
regi on of residues 20-131 of SEQID NO 24 (2F8), and
wW@eoormesgl obul i n heavy chain vari abl e regi onP@f/US2007/012950
resi dues 20-137 of SEQ ID NO 22 (2F8), (ii) an
ant i body havi ng an i mmunogl obulin |ight chain variable
region of 10 residues 23-129 of SEQ ID NO 34 (3B6),
and an i mmunogl obul i n heavy chain variable regi on of
resi dues 20-139 of SEQ ID NO 32 (3B6), and (iii) an
ant i body havi ng an i mmunogl obulin [ight chain
vari abl e region of residues 23-128 of SEQ ID NO. 44
(3D11), and an immunogl obul i heavy chain variable
regi on of residues 20 132 of SEQ ID NO. 42 (3D11).
C gid b
X27 I%Jg ggéudégéoté% ¢ (;IFC}J G aeff%prgfg'éo B?%S’ 9%, ge%peg q rd‘el A&d& Leu, X3 is
Asp, @y ob Gtu,E5s; i§ ﬁ)(!&ﬁ]A:lgtorl Asn) ddeissAlapGly baTywr aGh lsdf/Iet blePhe
bi ndi ng proteins discussed above can be an intact
[0064nt i ﬂmxdymdénstoodxhamhe birdimmprotdin nad ccanpmmmth the 1mmunoglobu11n

heavi R RS MO O LiloBt Someeber G Tepantehs HERor noted
abovdli Payhdrinie,Gt BRindBREHO AL GirdlidLprote takd Bl ¥n intact antibody or an
anng¢%ggnent |nclude Fab, Fab', (Fab')?2 or Fv fragnents.

aemeft thefge grg&mm@egﬁﬁp fteagments are
%klnovvn to thos skilled in the art. A nunber of
[0063); os%Pﬁ%‘i‘P& B the PiRdineProfein somPESI FBHIRARqgkebulin light

chauﬁ‘elnaﬁfédregﬂfiﬂ déprisiy (1)5‘% @BRL‘? ha®in ?gi &qﬁé‘nc@rseﬁaéd from the group
| ecul es, descri bed

conszmgg o£SERADAE)- SELAS). Sﬁ% ;IQM(H&% @Faqﬂt $%@d§) ]Hpn ég l%BG) SEQID
NO. 58 {93), Brd 486 1) W@Sf('lﬁ‘:&? KiiPh EIWI@J: 'ha i % abéeagérﬂzg selected from the

protei'ns, for exa ecific or unct’i onal

grouppeusistigiees, SEIIR AN Jr%ha‘h?c)s B IBENE 28r(£F§b $EQ HagHa#9%5(3B6), SEQ
ID NQ g%?ﬂggﬁ aftli s'&*%??ﬁ ﬁ(gfﬁrﬂlfg%? ra%ﬁt(uﬂrht Cﬂ Baxggg E&E_c’;ue]pg? selected

roterns cam
from ¢heagnolup cohmstmg HFEQIPANGN bﬁ) (1]34&3) SEQ Ij}NCthQ @¥8),e87Q ID NO. 40

d known in

@B} REG TR NG, 6 A e SEBTL D, TR i ChR et Son be
interpsed Betwerlk ihnghahaly hubiaaiied BRs. Ihether eng)odlrﬁétgg,stlw bimling protein
compiset gt ifymBpoYP b ) hiin TARDICicElon ARSI ar5argino acid sequence
selec{eﬁ(iﬁﬁix ﬂTeh@rohp REhAGHY @msxaﬁeml-tl Peof SEQrMD NO. Algb ri@smues 20-131

FFF@@S I ng a cystein é hﬁh ne substl
of SEQ DR repiuds @%? A SEQ 15 NOa 4(@BE) Bgﬁlsheqa‘rt%low of SEQ
ID Nf@t smﬂ)s) QRd p&due¥P1 20974 1K3Q 98 NST64 a7/ 012950 - 16

70] I'n anot her aspect, the invention provides an

[0066]SO| 3 8€rthh Behed GmiboaiBédis, ttﬁ@hnﬂi otdi B8RApFEEs all itfin@noglobulin
I cd of 4.0x10"5 s-1 aqr | ower Xx10-5 s-1 or | ower

heavyyFhai (RTAbls raion FoTBHERE (DRE-PRa) At dos BiSeRtIeRGE pFleeted fom the group
cons1§@.gg Qfsﬁqflmb 'S"EEA\?@ tshz@ Iﬁ@qéfmﬁ?s?XmﬁDSNd 95 (3B6), SEQID

NO. 35 (ld?3)f %%SEQdP NG 95 $1E31 éina 63PRip hgging a ﬂﬁquam?tﬂqwted from the

o SR Eins o S I A0L (S REQUPINEL 2RI S5 IR P36 (3B, sEQ

ID NDoﬁé(l D3), agd SPR2 B? N@ér (1F8), abd (jiMadCDRawbaving a séqueiice selected
[P Y s =3 Hhndi | |

from B, 8B onipifd SYERIL 8010 ERF SRS o o Rl S gRvo. 57

(3B6), SER AMNOr 57T (1D8) & SEQUD NO. FRI1ES). [TienTDR. selybérwed 6an be

. r.fr om 15 p Unless her i fied

imersipr Bepisk Rapn REUPIRRIRH T (R e BEROnE SRR C IR choglobulin

heavy tieaig oadatle editon damnprisdze arﬂilnE&aiamdeQuéilcc selected from the group

consisting of residues 20-141 of SEQ ID NO. 2 (1A3), residues 20-137 of SEQ ID NO. 22
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10 [0071] In another aspect, the invention provides an
i sol ated binding protein that binds human HGF
wob@rai39g he anti body binds to human HG- wit h POIES208012950
at 37C than at 25C. The binding protein binding
optionally binds human HGF with a KD |l ess than 5 pM at
37C. [0072] In other aspects and enbodi nents, the
bi ndi ng proteins can inhibit hHG- from binding to
c-Met. For exanple, the binding proteins can have an
| C50 (concentration at 50% of 15 maxi mum i nhi bition)
of at |east about 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, and
7.0 nM when assayed wusing thges protocol described in
Exanple 7(a). In certain other enbodinents, the

v ERARE 0P S 98q IO by s i) g o, 52 ms,

and rﬁi‘dh&@&b-m OSEQADOh6Z (HESCri bed in Exanple 7(b).
[0073] The binding proteins have an I C50 of 50 nM or

[0067]ovein apsthércispbity théSnvedlionFrovidSs aﬁﬁolate’l(bﬂ@mglﬁoteikﬂl;hat binds
5, nM or | ower usi n rot (of0)
humay FGF a5 4o mpriBgs b By B8l b G al Vgl foeton and 5
lmmlﬁidSQDiBullﬁﬁﬂieSvy Elﬁﬁn Rhfighlo gedio®t The %oﬁ@éﬂ blﬂdiifgq&ofeih competes for
Iate c- Met hosphor at| in PC3
bmd"é% fq E{QFA% fa%%eurg “V}Qe@&flgg SNgpte ‘3‘3 ByOURGRgisting of (1) an

antibddiEhAGS@Mn ifaRMbER8HIHh Nefai farthbld. Ih%ukﬂ m1e§!iaues 20-131 of SEQ ID
Nc)é%otelns i nhi bit HG--stimulated (1.25 nM_ c-Me

oA an ingrupeglelmlin keavy shejngarighle) region of rqsxms@p 137 of SEQ

L r—
resid@isiid-HP of DEQIIRSNOE 34 [(3B6)aand e imnuwmnglobulin bdaxgechaimvariable region

o e B R M DEPLEE RGP M RN 1B g dPfmunogtobulin

light cleagn oadatdn de@em\bf/resuimas A3 2BicdINEE M2 N@vet (D11heand an

SRS BT B SRR S BNG % oy

Undes yatdif cireumblianes, @rbisding photbitr Bihdethe daine epitbpd oMGF as one of the
£ 2007/ 143(898 PCT/ US2007/ 012950 -17 appropriate
refereqige PREPHES sequences, |ncluding, e.g., constant region

odi ressi on control nce
006510 M TBESERG dhet B pE R S BE PrdSms Hicpie ARAY tin be an intact
annb@dy; cf@h a@ntﬁle a §6A6d166hl RhiBodY Rlteinatively, the ®fidihd protéth can be an

ene construgts.is within routine skill 1.n the

anﬂg%n mﬁmgt gt e Py antibedys OF Gahbed bmsmhe@a apighadyrpipding site.
Antlbl%ﬁg @%Pﬁt%&hﬂé Fay brd oiRs’ )9 Yr Pv & %H%'ﬂﬁs' OfRhniques for making such

tion technlques or CR t echni ques, usi ng

antibadshfragmpnts grrckrgven @cﬁhesqosil@%%m thpege Ps@embmzefdna%theuc antibody
bindiR@$R& AP kAGHHSR B ArPAR] HRRIIRNER" Qé(rhﬂfed SIngewo %Eules,

art sequence I nformati on reg ar gene enco |ng
descrtbggygpr gﬁ@{mpleg in Uch Datent Nos@ﬁ?ﬁé’fi@.n Qﬂmduwnthtvtlc antibody binding

sites ff%p{l ﬁ%g@’%%ﬁ%% %ﬁlﬁnggﬁtﬁﬁf ﬁg?fay[%]e H)ﬁ%%%ﬁid Gr bifunctional

antibedjes] swledc auti angibpdies desutiteulyfrapmianys habbiaiat leasntvivedifferent antigens.

For ei\?\%ﬁé‘%d gqbf‘ é b%}%ﬁi%%roteé S J: ttg)mg E—f@ie Sfélé?m elct}gr Sﬁ}{}jg%’ and another

antigdrr @fhsfaeiu Metbods for amking lmlapecmiﬁlc ixﬁﬂimﬂiasmkmﬂ\ﬁn and and, include, for

t | | | ud
examblss b5 Hsin g UOTa S Rens Pob dise ey St i, gyt et !
(19909 €@ 1ls. Extra DyMosioet 29: HISBBsy K(dStHly eall) @992) J. IMMUNOL. 148: 1547-1553.

[0069) The binding proteins of the invention can bind hHGF containing a cysteine to

arginine substitution at position 561 or a glycine to glutamate substitution at position 555.
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nonkey ki dney cells (COS), human hepat ocel | ul ar
carcinoma cells (e.g., Hp &), and nyeloma cells
W0 b@av/1eBo9srot ot herwi se produce i mmunogl obul i n PEDUSINT7/012950

Transfected host cells 15 can be grown under

conditions that permt the host cells to express the

genes of interest, for exanple, the genes that encode

t he i munogl obul in I'ight or heavy chain variabl e

regions. The resulting expression products can be

harvest ed using techni ques known in the art. [0076]

The particul ar expression and purification conditions

wi Il vary dependi ng upon what 16 expressi on systemis

enpl oyed. For exanple, if the gene is to be expressed
[007d\JnCtE(I)r gﬂl.itﬁer és&ygétaghe 15§%nt10ﬁ8:&8 1ﬁQseQn is aQe@ﬁnﬁ{ﬁ%réﬁ“ééino@)at binds
humaarigGRewitled kgeflé Odcbwﬁ sl‘ oe krwdry amwxao §|s||l bahdv&rkma ex1i0al s or lower.

The iE8 A winaiag pfuting B Bisd R r A GRaNE A Rafopt S08TG . t0 0.5x10°

from @Eﬁ)l 0 Eeaonemulot’ist gorepriesseeid ¥ 47'5ioanNs:pIreot 1. Min another aspect, the
pically accumul ates, in refractg‘In g i ncl usiQn
fig hurg

invenii5freavists Ehisolajrhbirding rsptebat AR 1 witk a Kp of 100 pM or

lower) @F 26 PV &r BRIV &Q! 0l GHMIPSH 18Wef) fortStlﬁleﬁhJ)\%elb YTHe i€918Rt d binding proteins
press or_sonication. The refractile bodies then 25 are

can bins} lypnan HGE witha Kon&oax RQeYEE HpMt ef front 20 Mo BMy or from 15 pM
to IO‘i:JI\'? &R0l 158 b RE SoratdiR qgé}M%§B$@I sheds %%er%@%pemﬁed Kp

ot her reconbi nant pr ot ei ns. he engi neered
valueg aredgtermiged by dhepmethods, dnd tmdﬁaslmqoedmss, des¢ribed ih dixample 6.
myeloma cells or CHO cells, it is first
[0071]n s ggn etothex espaet, thegneesionprowdenan isolated bindipgeprotein that binds

humaﬁﬁ'l&?bl&fxo € hféra)ﬁ %bég){: Bfnﬁg% ﬁ aft G E\ﬁ‘{h'l Wer %’l@hw’c %m at 25°C.

I Mmind I'n en ers, varlous |n rons
The tdnging :pscptom bmdmgropupnalbnuhﬂy human ¢ siith sKqlesstlan 5 pM at 37°C.
encoding all or part of a constant region, enabling
[0072dn e pther aspects gudrembpfdimentscthe pireling prplteing bax imhihit IdGF from

.o d.n Ih e cqnst.ruct can 2007/ 143 o
bindifE 84 GRG0 et #SaRHIE kPRI Bl Rl crhars iy pgracion a 50% of
maximehd mh(bltlﬁhﬂﬁm ldast atsiung.Opdt3 1510, Sire @.0, 6a9) aheé G0 A when assayed

usin \}Ha) Q&&ﬁf]{érﬁe cri 1@{E(an3f C%(%? eI l Can ee&%qﬁi‘%lt_s, (t)k{e binding

protefiisgh @e}lﬁiéla;femgp l?’xﬂmhb&@)&ratib;ﬁffﬁ |4QM{B#59&‘H]¢! Arl‘d(lt‘] Q’l’Htalog No.
nog Ui | al ns, porti on ereo eac of
CCLW tl&‘?qc%‘??ﬁ’ébe"(’é‘%"ﬂ?i‘ﬁ‘?gﬁé dorral n haV| ng
not her ction ot
10073}5q: 1Pe pTBRG PRacinn s el oBShant it IR erbly 45, 40,35, 30, 25,

20, 15: mdf;rsﬂ o8 riMiat 1dvie, Whewlhsgyed @slﬁg e pratdcbEdd¥eAbdd ROExample 7(b).
to optimze perfornance dependi ng upon t he |ntended

In cexﬁgg oél?ertqqg)ogilrﬁamﬁ,gthﬁ pgrtdéqlg]grotqagq; cqg(lgﬁ]bqeg to ypjubit H(@F stimulated c-Met

hos bfién iPPOLEEL)IS (A TRRE, NMakiltk, A5A TaldISE RBCURIC 1495 sing th
P I?iﬁgﬂbl nd:nggrot gl n can be nodifi edat ogér educe |t‘§% "ng the assay

descrijbgghi y T ﬁbtqqieng Protsipeinhibit HEiFestimulated (1.25 nM) c-Met
h b iﬁ’ﬁby3 Sy 1¢d, 02 NI
Pos}ﬁi}lg}%e %sed or cgu %gt ogoanotrﬁgrrgésg?glﬁeg ‘Hsﬁlékh g%‘saydescnbed
in Expmpleskanpl e, a gromﬁh factor, cytokine, or cytotoxin.
Such nDdlflcatlons can be achi eved by using routine
L2 & emshni ques known in the art. [00791

Varl ous technl ques for reducing the antigenicity of
[00744nt | Boeing peoteinanf ﬂmayentmna@mﬂsoducedm vemouswaysausing approaches

blovv{J}fltthe ! e%@{ %)@a‘}xbﬂle HRA HBkcfes lércit%jdl}xg hgﬁt chafh VAriable regions and heavy

i'm nate
chain variable regions can be chemically synthesized, using a commercial synthesizer and

sequence information provided herein. Such synthetic DNA molecules can be ligated to other
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15 antigenicity of the binding proteins of the
i nvention. For exanple, when the binding proteins are
W 2004308 ni stered to a hunman, the bindi ng prECEUSR07/012950
preferably are engineered to reduce their
antigenicity in humans. This process often is referred
to as hunmani zation. Preferably, the humanized binding
protei ns have the sane or substantially the same
affinity for the antigen as the origina
non- hurmani zed binding protein it was derived from 20
[0080] In one well known humani zation approach,
chimeric proteins are created!¥n which imunoglobulin
constant regions of antibodies fromone species, e.g.,
apprc}ﬂ?iﬁi@nuﬁ?&n&ee&hﬁ&%s Whélldin gr@%n QRehahm rb@mﬁ%&fr@%quences and
egions froma second, different species,
expréssionrcontral sdguencesxtermyPAUCceJoEVeRNA! EFRF eam%@aforl%mépts encoding the
desug&) E?’n%’x?%ﬁ%@elﬁ? %rdﬁctl @f Fefind g@ﬂé‘ BohsnRRR!ie Wxthﬁrrﬂiu‘ﬁ'ﬁe skill in the
incirple, are I éss 1 nmunogeni c than the
art. Atlamaawdag ﬁlermqumesmueiedd@relﬁ lgas b Slqnyg oubéf ybridoowp by

conng or(a‘i ggh Qi]gaﬁf]d{ses Qeesd@gﬁ é%ﬁﬂ@f? ngﬁJ @831%21{: rfakleic acid probes

whoddaighaciges agi baskd of k&ﬂ.fé}xcé\ﬁﬁifbﬁﬁuﬂ)ha:roﬁﬂéd &O&in bk Bior art sequence
Pat ent

inforRSbPAEBHine FHaonoALPAInEEhe Feay 14y et pF mpring spiibpcies in

' hybrﬁresmaa@aia Foauiti@SafdiRe@FaidH p@dbes ovitRoroatyhekill krgthie art.

and heavy chain variable regions of an antibody of
[0075]t erEisd ndl€ic Atk teﬁdodlﬁg fhefdeaﬁ‘mhid&lg piossing ¢amrbe introduced (ligated)

into GYF SRR FFRSHUNER BRVS SEHSHEEL 1ot Hoghee I3 standard fransfection or
trms%&%dt%gt@&gmﬁgy Keo3RQ A/ kbl 29, SBxempRire nbaden®iictudel i example, E. coli

of the I'ight and heavy _chain vari abl e regi ons

ceIISaﬁhaws¢ hafastenAYary &@ﬁo)aﬁelés,g‘i%lﬁ edls; baky hamnster lpﬁgeyOQBIEK) cells,
mo %ﬂﬁﬁﬂaﬁeﬂ@s / ¥ Bimah ‘Pxeﬂétgé‘éllutléf c%fcfiﬁ’&ﬁa eASRNE USep G2), and

rom several hunman eayy chai n or
myelourgemelbrthattrdoamt ipthexwiss pg@@ﬂsr@nmurmg@tallmngﬁm ol ransfected host cells

can ll.ve %unf ch%e gc’?ﬁkﬁﬁgﬁéjﬁxa rgl?t t?x% 'hUst;c%ﬂE ?(ggfpre% géﬁ’éstdfqﬂterest, for

escri or exa at'ent . .
exan?pl@,ZtBe mofey taearpde thedf@naRp]¢bnlimtlight or BeavgGshaitgvariable regions. The

ek G R SR L e
oA 20E PSB85 S SR Sl e o v

expréssior| i}&%l) is\dniplaired 3Por SAmpde 1f theaehe éyerbeatxpadssed in E. coli, it is first
o5 S e SR B s
downsittaat ﬂumsﬂ&lbld)wc‘cer&mpfdiﬂ&hgﬁa g.JTiphorChach eivha sxgnal sequence e.g., a

sequgggcudgr?cgﬁﬁg 1%@,%11 r%gq?%%[ QF% r;ﬂ narEaseu tn?gr gxﬁéss%& %usmﬁ/ protein

typicalip QlcbbiB Ritesdh iroRacté BRI c foSichesbieaGashet opheaest the eslls, and may be
a set of human gernline genes based on, the structur

harvestad PAPR disTUBHOR RE U el bRBRETPIERSSOBIcaliNR FoREgac e b then

are S%MHIM aﬁ&) tHACexphbsgEd #%?éilns 1618 RRY BREVEd By BRIAdthd@ hiready
for exanple, in"U S 'Patent No. 6,881,557 (Foote) and
estabilishied faramany other racombMany ProtMENCL 169: 1119- 1125,
7%008%&‘C1her approaches to reduce i nmuno en|C|t¥
[0077hc| ufahe erginesred sensisdo kpsypreased in e crtgst cells, for example,
myelﬂ%ﬁ%%%%b@n i1k QP is 1ir8f insARRERE] AP IR cohfining a suitable
eukaryotlc promoter, a secretion signal, immunoglobulin enhancers, and various introns. This

expression vector optionally can contain sequences encoding all or part of a constant region,

enabling an entire, or a part of, a heavy or light chain to be expressed. The gene construct can
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anti bodies. See, e.g., Vaswam et al. (1998) ANNALS CF
ALLERGY, ASTHMA, & I MMUNOL. 81: 105; Roguska et al.
W@ 1®96)30AROT. ENG NEER 9: 895-904; and U. S. PapenusiNo7/012950
6,072,035 20 (Hardman). In the veneering/resurfacing
approach, the surface accessi ble am no acid residues
in the nmurine anti body are replaced by amno acid
resi dues nore frequently found at the sane positions
in a human anti body. This type of antibody resurfacing
is described, for exanple, in U S Patent No.
5,639, 641 (Pedersen). [0084] One exenpl ary approach
for converting a nouse antibogy-into a formsuitable
for 25 nedical use in humans is known as ACTI VMABTM

hest . i.ch
be e SAIRA S myBEH RI br L0 bR NEEEispd bppgelen protocols. such
transﬁﬁtedh:@ﬂs ean expraamgbt g f@tgh‘le&ts Vid- Ul herRy&lifmedd, V-V, or V-V single

cha1n| R ﬂ%erfagihg%,lﬁzgl eete EQSI t%/r 1351(;' nTéu}uggg{ggaﬁn 8 @22 ;%@o?t?cg}s ghereof, each
of wiigh 8y tQStacked/8% Préteih dMARI 18NIng £hdthd fifdion (5e .g., cytotoxicity).
(Zauderer); and , 872,518 (Zauderer) 30 [ 008

11 — Mﬁmloﬁmmieq;md@@mra@m for converting a nouse
antibody into a formsuitable for use in humans is

[0078)echmok egideRtodaithQHe B SioBdihy/cddyodiab8ificdSo optimize erformance
depen£ar maceyti.cal s, . I nc. 007/ 143098 PCT/ US2007/ 0129

pe pRelt Bhedptegdeduge ofﬁhF bindingproteiny F%ﬁ@ﬂ%&e,tvm@nab@blndmg
protef isdeHzORel @k %rtﬂerﬁjs’é’{ﬁﬁ ag@ﬁtc ﬁﬁvtlﬁﬁdlnk p%t%{rb’ cefnooe ROEPFEE %o reduce its

an "epi tope focused" brary f anti body sel ection.

immynogewiritaip thedpteaded: s ca?l?nta pﬁ‘dﬁqgmtweboer wordlidition gheebinding protem can

b TS RTINS T v, o

cytotokine Suck nEdifieations ean bo achieviddtyl ysilgy roc@me\ getJB)nahlrﬁilatlon techniques
International Application Publication No.
kn"w\?@ﬁﬁ‘é‘?eﬁ'?M and U.S. Patent Nos. 5,766, 886; 5,770, 196;
82 008
to078]. °° Yatiets iR Bt rédhtine {RaRGas ety 3 bR and gptiboay

fragntmtwe dnbon in ekt DTheseltechinipics cht Iﬁamsédﬂﬂmdmr@li&r)dnate the
d| {Ag..pr ot ei n of. .i nt er est 00881 dlt
antig i, 8L BEPRIBE BiSkPe 3F et 7 R HAEPIs0 PR Ui Anding proteins

are torbeC&iministérbd So a hpraacthe bnﬂcﬂn@ﬁﬂﬁﬁn@ﬂiéf'&@ﬂly&&e @ﬁﬁneered to reduce

-

| their gxméo ar ¢ d u}:ug%aﬁxg ans gg%s %ggnxg liqujrgg%?qdem% agé@glwagon Preferably, the

hmna&lﬂéﬂ%ﬁthhgl Er&&"’n& heve ﬂfe shih@ o YRy IR YarRE Q1#fdyT8r the antigen as
Such m ce. produce human i nmunogl obul i n i nstead

enes
the O%wnﬂkﬁ% umawa%gmém n’rﬁtelw\*@élﬂeéwed 1. e.g., WO

/24893 obovitz et al and Mendez et al. (1997)
[OOS(ﬁIAT ?;r%ﬂﬁ kpewn hsimanizsiios eppmph AFHRRIAER PENEINS prgrereated in which

1mmﬂﬁ6?%hﬁﬂ%bn§ﬂﬁt‘ 18PdhE 8f GtiboRfesF R WRE8 dpstiidd, 1§n$l.'i§@ ate replaced with
| owi n roach. Transgenic mce cont ar ni ng

immuynggiabylp SBOHRR fﬁé‘ﬁéé frgirea sqcondindiffeteniisperieshe ga mh@m In this
exam%?fe iHatLesash aﬁ'n&) mo %m &n@mﬁ} %h%feoﬂkth%ag'u Sﬁﬁant region

hen are otalne fromt e mce ¢h are then
sequepresh imprig@pls dretlyisenmmogbnmehamﬂproepateq:artmrmaIsequences This

type (?%’a?&elgggfr@%%igéémi egt%étsjpriggﬁ tgé r| dgfml\%el il A Ietn ar éfﬁfS%) ProOC. NAT.

AcaD. Bas$1t 5851-685% Nebarger bodi ewssmmm 3ua 6«{4:508 U.S. Patent Nos.
6,893,625 (Robinson); 5,500,362 (Robinson); and 4,816,567 (Cabilly).

[0081] In another approach, known as CDR grafting, the CDRs of the light and heavy chain
variable regions of an antibody of interest are grafted into frameworks (FRs) from another

species. For example, murine CDRs can be grafted into human FR sequences. In some
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20 [ 00891 Bi nding proteins of the invention can be
conjugated with other nolecules, depending upon their
WO pioene®os use. For exanple, if the binding pror€i/nsS1087/012950

going to be used as a therapeutic, then the binding

protein can be conjugated with another agent, for

exanple, an effector nolecul e that nodul ates or

ot herwi se pronotes the therapy. To the extent that the

effector is non-protein based agent, for exanple, a

smal | nol ecul e drug, a radiol abel or toxin, 25 then,

the agent can be chem cally coupled to the binding

protein using standard in vit¥o coupling chem stries.

[f, on the other hand, the effector nolecule is a
emboafn%xﬁﬁ '%? gIﬁﬁsoéf atg? hgﬂp ik @?{gh%%l v%ﬁﬁgl;ézrxgﬁns bESE R HGF antibody
are gnaﬁmll nttcrnhdmemFdia ortdeasenstif buian fRsg Ippodesito create @insénsns human FRs,
FRs t?%n %If?&eﬁélclﬁgﬁ%nnﬁ lcﬁgmt oror I ngx c@;a %%13 p aé‘ a'tsg&tle'ﬁnesv e'lrte a?lgned to
identi€¥ b eoh@hsasamidouridsequendeei CDR Fgrafting ip dedeeibag, foasxdmeple, in U.S.

L I T B

5,6932M82/((Ch~3R1 3 ,430T2 B5l895961 (@deenh;\5,564/8%2 b ;
nd(llQ#g rof ej ns 090]. The bi ngl(lgngeé%r ot ei ns glgg%grerlbo%m)

5 585,,1()59(96@1 enk sb'%aougoelo(%ea) dongsed 6l (RIS TURE 321: 522-525; Riechmann

et al. ( s?@@uﬁh@: meﬁts-sbb)vlﬁh%é?&?&tdlcaé@@j $EBNELR39:51534-1536; and
Because the binding proteins of” the invention

Wlntﬁe(&?? IHEI%SiLﬁéTé%QlS@ 94 of HGF, they can be used in

vari ous therapeutl C appl i cations. For exanpl e, certain
[0082]; ndiman pprvasihealist “sheerhpmeningtion:” antébqdiestin|whigh hpman

immuNoBYGBit) W reBlcdd GNERAE Bré‘é{-?%ﬂ ‘iy9'a1'pfa@1reﬁ¥a't1‘(z€ ffx‘n% gﬁ?ﬁﬁung In

or “di sorders, e.g., various forms cancer
superitymanizaidom gluma@tléli aeueasesizee ghesgniftom plsebdf husnan gedondise genes based

on th% %tgl}cg%fgk i{lLath* BFm%fh\ﬁ#L%Dkg t& a{clsé of 'tl{}: IBHSQ: eﬂﬁllbody to be

, unor ce are exp
humanired aJbis appaddoh ie flewcibed efoaﬂmnplepm Uth @atﬂ:nnblﬁong 881,557 (Foote) and

in Taf 24 LR O R P A 18R Eoa nont s, ¢ he Lf’ﬂd?Eg

r ot S|nh|bt tu r ceII roliferation
005307 B, AoPiaché rBiehisiRhaS sshftuch Bfinpwn os
“reshepsth@, I“ﬁ?ﬁéllﬁhlfrﬁd‘i‘&aﬁbﬂ,dldﬂ gv@fe@hﬁg@eswfauﬁtlgld tb procmae Ririnafized
. roliferati.on t unor e reint
antivgfiti gt prtor et bdTedle AR ALRdEAsGHnd bgruvor. s1:
105; Rogdixka el B, (D996 PROTPENGINERR 9: 8051908 4l US. Patth€Nd. 6972,035

use o.inhibit or reduce the proJiferation of atum)r
(Hardgg). LYt \RHGFP R e HRiAtinG 8PRPBE:| e BiTise PRI A asid residues

the'}ﬁﬁnﬁélbn&i i a2 kepladRBibyiamifl
n Shown ?r?:yl bodép 3B6 b?r?h% alg'%iéi %ﬁggﬁgg&@ﬁ%d%ﬂ?, fShind at the same

positighgiin 3 b\ﬁma*e Ratibadydi Hs amstoé iRAtibedy rrséuxtfgveag tsaiqsmm for example, in

US. péteﬁlwavsimaymfde%ﬁw 20 or devel oprment in a
I'n Such a net hod, an effective amount of the

[0084‘?' n d mg eszéﬁwry abﬁroaaﬂ For Vébﬁ{r&hﬁg atrﬂoﬁs%nﬁﬁmimé ) f@fﬁl suitable for
to inhibit or slow down tunor %st in th

medmé Hest i myhans is k@ownﬁaﬁ%ﬂb/ eghmelogy ﬁ}éa@sme&, Ippe&ochester
NY), WHAEH fwolvek a8%B0RlaSvirdsthale dBIHRY to e&lﬂ?ess antibodies in mammalian cells.

High levels of combinatorial diversity of immunoglobulin heavy and light chains are said to be
produced. See, e.g., U.S. Patent Nos. 6,706,477 (Zauderer); 6,800,442 (Zauderer); and
6,872,518 (Zauderer).

[0085] Another exemplary approach for converting a mouse antibody into a form suitable

for use in humans is technology practiced commercially by KaloBios Pharmaceuticals, Inc.
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met hod conprises admnistering to the manmal a
therapeutically effective anobunt of the binding
wEe@va43098 The bi nding protein can be adm ni st ep€dUSI00TIE12950
or in conbination wi th another 25 pharmaceutically
active nolecule, so as to treat the tunor. [0095] It
is contenplated that the binding proteins of the
invention can be used in the treatnent of a variety
of HGF responsive disorders, including, for exanple,
HGF responsive tunor cells in [ung cancer, breast
cancer, colon cancer, prostate cancer, ovarian cancer,
head and neck cancer, ovariaggcancer, multiple
nyel oma, |iver cancer, gastric cancer, esophageal

2007/ 14 PCI/ US2007/ Q129 cance y‘ "
Palogglit AT Bl Sretpaiaean BB uss 8 PRl BhBR “acooptor” library to
prodite st pitbpfocusai”diteasy fanshtitpdyebleagsémnma. [ 0096] As

used herein, "treat, "treating” and "treatnent" refer

[0086]0 t h’ﬂldﬂﬂ@@kﬁiﬁﬁlm?ﬁpﬁodﬂﬁﬁﬁ&ﬁbdlﬁﬁﬁ £ mousa affibaB] into a form suitable

for mpfgal #46 8 dutnepa i SHUNGRN BRGRIEERING ™A keaiolag, which i

pracﬁ@aa Ebﬁl%@flally\‘bg'}(@m (UB)THBC iSeepé. gd El&@ﬁﬁiﬁdnﬂ%ﬁﬁlﬁ:auon Publication
ase- st at

et been avi
YOS map s ﬁgtepﬁyoa.%i%gs@tsaw 98 82 1af 7% S04 9,619,
its developrent; and/or (c) relieving the
[008Y; 54w witable approach, ’é’ﬁlﬁ’gi%ga“ryébfrﬂé% aboste appregcheyicar hg wsed to

reduceicdlefimindtd B Alan FRASIRIgbNicitd of Q %fxﬁﬁﬁé“ pididhlorismbiseti ve

anount of active conponent” w | n the range of
008§]r 0 mIﬁQ@&ith it 1&{%4%%1& @ RO ?ul K&xbd?l?é§ 1ﬁriﬁ’1|c€- YIn this approach,
f'rom about / to about 100 10 opt i onal

humanyantibggiss are prﬁgm using POTangLRYyC mmlée gmiy e mouse’ s antlbody-
prod&‘iiﬁg Eé g%’é@g bl llepﬁlgpcf B¢ a%ﬂbsté(ﬁf ?Mtﬁﬁl fl@ h@ﬁmﬁ Btibody producing

ext ent I'sease or cation
genei r%mhedlcemedwéwahdn 1h3mthrtdglot3ﬂmtlustea}i of meripaiminembglobulin

| mole@ﬂ&é e§ée e%mb%g%lly%e&a%b%g{t% al ?lﬁ}f o ﬁﬁcé{deozfet ?.f(l%%97) NATURE

il att on ot
GENEtrlchl .‘n g 4§rkﬁ6e iFullythengr ag8ieHGF mbdodlygd aintbodixe cai Bnprowduced using
i Lon and the r.ou of adminis ion.
the Foal iR G L R T ey P D SR i s are
immiigxanelith e ddiigen o€ intbevigk. gl,IHGF d €fyniphatia pelid ftomcthé @M€e then are

.the_desjired bl Q-Ievl r tissue |level, or e A
obtaipet frpm the &Bg%gr@ng’a a Fiae SRR i Sl twq%meéﬁ@repwe immortal
hybril&©1a@all livesl OFBg By bitdorRecdll REHsQSS bitBéned Al RARAM to identify hybridoma
durlfl}r;gat he course of treatnent dependi ng on the

cell liggs fosueg ppiibrdicsspepilisdd H#age can be opti ni zed,
in a conventional Phase I dose escal ati gn st udy
1008, J; Bipding proteins oF Hif 19veRtifg) g berconpgatrg ¥t obiss Fislecules,
depeﬁdiﬁgl UBAE IheGraiteyidéd used e ReAMG1OF tB@B{rRﬁ@% ﬁl‘é@é’in i tEbe used as a
of adm nistration, 20 dosage anmount and di sease

therapeytig thes thoRindipg preteipean @@m%ﬁ;ﬂ withiangther agerénier gxample, an
effec®F SndI&Gfe t}ﬁ?hoﬁﬁ)ﬁtescﬂ}%%hé}%s ‘éiﬂ@%o?é&%@ﬂ{é rﬁ’ ©F thle'MRtent that the

weeks. A preferred route o dmnistratio

effecfﬁaiwrepl@ltem based adent, ﬁmwme,uarmdl wolecHlyr druad radmldfel or toxin,
by

e, TR0l oI B3840 Wl g i i i

coupling/ehemistnies.t Hgobitmdother pnds thereffeetoy molamrie & @pwitein or peptide, for
t h|l- reconsti.tuted,in. buffer
examggzr !alg grqé’tm% ﬁeée\té? fox r%%%ve{ﬂ&%]ctﬁl & (g%l{l SRr o ?Sbwuﬁmggulator, then
the bllndmgl prgtefat cdreditiser tray:hdixmcaﬂmcﬁu]ﬂéde tcetheaiffeb®ir uain@ne virfo coupling
ch n.conbi n%tlon W, t h I}?
emtsthicsor dan e coupled to the eifector as a fusion protein. Fusion proteins can be

constructed and expressed using the techniques similar to those discussed in section II.
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pharmaceutically active ingredients. The other active
i ngredients, e.g., immunonodul ators, can be
wa@ceciwrni®ver ed together with the bindi ng protei PCT/0U82002012950
be adm ni stered before or after the binding protein.
30 [0099] Fornmul ati ons contai ning the binding proteins
for therapeutic use, typically include the binding
proteins conbined with a pharnmaceutically acceptable
carrier. As used herein, WO 2007/143098
PCT/ US2007/ 012950 -23 "pharmaceutical ly acceptabl e
carrier" nmeans buffers, carriers, and excipients, that
are, within the scope of soumd nedical judgnent,
suitable for use in contact with the tissues of human

IV — E@éﬂ?ﬁ: B n&ﬁLS Wi t hout excessive toxicity,

rrrrtacr arrergi c response, or other problem or
[009(@2[{2;]’51 ?)Exlkcg ICO('EEEHE ﬁ%.#él%ég P%%Ieiex{:((&) lgee %ggbcﬁa%mstlc agentora

therapaticepeabl e" |n the sense of being conpatlble with the

ot her ingredients of the fornulations and not

ddllgt er Thergpdwict Aysplicadopd ent . Phar maceutical |y

acceptable carriers, inthis regard, are intended to
[0091]n cI wealmayhahhhdaig protéidsesfthe fmlention aeuteilzreahsaaivity of HGF, they
[ c.and _absorption del

t t
can b5 Ptn VRS Al enqubd SDRLERS o F B CHP by i B Al roteins of the
invengioftiare adefillinaic préventiciPotoatii6n dmparpaﬂ@feﬁe&%tcﬁséa%s or disorders,

ceut| al active substances 1s known in the
eg,%:ous ’?ﬁﬁ‘]"‘ %’he formul ati ons can be conveniently
res n a dosage unit for nd ca ar ed
["09ﬁ ﬁ?l EHF‘{‘%P@‘WBF ﬁ%}age PRt R It QR Ye etﬂPF'eP‘i‘?gl? #lien of tumor

cells. V\Bi duckR@\WhpidachBe RBHIEAN afd ExpofePitid ﬂﬁ?@éﬁh@ﬁiy effectlve amount of
cqnposi tion of the _invention should be fornul ated

the b@glwﬁﬁlq 0 as tgy inhibig qraedupegneliferationof the tumor cell. In certam
embo@ﬂﬂbxﬁb Sthé Bldl ploX@APiBMiPhun{R LR %r&ife@a‘?fahrﬂ h&dst 96%, 60%, 70%,

parenteral admnistratio non- parenter a
80%’598Pﬁ' rﬂ5% pal9®h, for exanple, intravenous, intradermal,
15 inhal ation, transdernal (topical), transrrucosal
[0093]nd [weertgin aawpﬁlr%watﬂmhlndmrmenm used émiblit or wdage proliferation

ofa t@rﬁxopéélf)%&reﬁ{ t@%ﬁ%&kﬁ?&fuﬁﬁd&&g t&ealﬁﬁ@p(ﬁ l‘ggﬁ}pg? tﬁmé t8 c-Met. In

met hods we har mac
other ¢ahodirhents, the bindingpiotein isused o ngnbm berediuae thegeolifecation of a tumor

o 1 0B e o BB L 508 SRRl o i
to c-Metnapshdwn b entilordyn 336 indTabdesed endi6i ts 20 such as

i nj ectabl es, capsul es, gelatin capsul es, sachets,
[0094) ab| & sdditiomdhe bindig Pl@Zﬁélﬂl gmbe asdho inlobitaomnsloy dawn tumor growth

upt _of the, bi,ndi rotein
or acRIBELEE 1A AB N B OB LSl B OIS provin s
admmlstesmi tathemamﬂmlq;mas to inhiksin easloealesvi tlmbrdgrowr.h ﬁ)r’the mammal.
oil_.emuls

AcooRigg iR ine DTS S Do PofEni it PR FXampIE in o mammal. The
methcanmmpﬁses atim@fisicfiaf §6l the rhafhnX a fidrepeutibsily 5fﬂ‘z&h}e<MMt of the

nen terile diluent such as water .
bmd“?%]r’r’g’g?‘Poh'?‘e ?&qu%l’%?ll}tc?% ge afimjnigfersd alone ‘pfo‘P‘yF@mRWé’r‘Pé‘ with another
pharntcyG@daSly 43tive aidleie, BbARYS 884 tBé MRdr, OF Ot her

synthetic solvents; antibacterial agents such as

[009sq>enzw1s abxﬁexlﬁgiaté& thﬁ?ih'é)ﬂmdiﬁé ghﬁélﬁs oPfHel 1ﬁ¥éx{iﬁﬂ1t cinYéGRed in the
corhic acid or sodium bisulfite; chelatin

tfeat%*é RE & vaniety o1 HGF FSAPEREN? difpiiers inciuding; for azgmaplge HGF responsive
tumordélls §h furPUGRcaS bRASE BLES:, colon cancer, prostate cancer, ovarian cancer, head

and neck cancer, ovarian cancer, multiple myeloma, liver cancer, gastric cancer, esophageal
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citrates or phosphates and agents for the adjustnent
of tonicity such as sodiumchloride or 30 dextrose. pH
w@av7he30gglj usted with aci ds or bases, such as PCT/US2007/012950
hydrochl oric acid or sodi um WD 2007/ 143098
PCT/ US2007/ 012950 -24 hydroxi de. The parentera
preparati on can be encl osed in anpoul es, disposable
syringes or multiple dose vials made of gl ass or
plastic. [0103] In general, conpositions suitable for
i njectabl e use include aqueous solutions (where water
sol ubl e) or dispersions and powders for the
ext enpor aneous preparation ofzsterile 5 injectable
sol utions or dispersion For intravenous
qglnlstratlon 31 e carriers tnc m i d
cancer OIdpeY E1CeR N8N aﬁaé‘geﬁla"@P‘é?‘r BRI "\Rﬁfeér QBRI melanoma an
gliobRktbid. BASF, Par si ppany, NJ) or phosphate buf f er ed
saline (PBS). It should be stable under the conditions
[0096]f nasuisad hefein,a@at, StreAtaRe anl dirsftendnt Referito ebetrégthent of a disease-
agai nst the con%gnlnatlng acH#onlof R;croorc [
r

state &y pragnaly piplazly 4 & Heings an Kprekeingghg disease-state from

occuﬁﬂlg\dﬁ Atm Sanddl, SR %ic‘ﬁlhr n%ﬂérﬂ SachQRA@hial f%re&@ﬁo&k!@ﬁ’ﬂ{eedlsease-state
wat er, et hanol (far, example, ycero

but htﬁr Rfyiek heenyfiperpsed an aavlpa eﬁ )ishipitingpe éih?@aSngga@o; §., arresting its
devel@ﬁgleﬁ{“' laha/k &)%ﬁ&ﬂﬁg %mt NeLR0ktatd, Q\I:O%]lusp RAFIRERN Gthe disease state.

fornulations preferably are sterilé. Sterilization can

[0097€ memi% 8 hfeqapefu%awémtﬁe a¥ouhnt bf mwe%rﬁﬂb&leﬂt%u be in the

sterile filtrati on nmenbranes. Were conposi tion

rangq of frgmbiont 9-&ang/ke & phoutd 00 ave/kigi mlonhlulsfrnm kot d apg/ksg to about 100
mg/kg (gkqnst | ? £Rh %o@ce%ﬁof@%%eu o alt KRN A b dl:{%'rea%n depend on

ution. e phar conposi
variahlgs stxdeas the dypedralt etignt iof disaasele mcﬂloatam tofter tremtatypheegverall health

statugS gﬁ t.Y‘é %aiglrc%gasr%g’?’ eh ng {atxafg %Po‘i«{)] piﬁf 1ok cg é)fgfg%;l\%fg:dg)nng' protein delivered,
the fdpmadpizet ofah&bmdumpnomm th® j:ﬁHS]andéFaeﬂ&yms ctﬁmd]jldmi"s frgthe formulation,

r ot stic purpase her in
it ] A3 o LTSk AP BARER ) Bt svens
upperleeel inhedado eapiiBraciisveahé &esﬁh’fedlbﬂtﬁﬁd ROt o tWstidlle¥el, or the initial
s L I G S L M—

durin@fthé eslirse6t irUam@nﬂ&élﬁﬁBﬁaE'c@l thé padiculak thuz&m&naﬁ B8sage can be
etectabl e noi ety %B e .a radi oi sot ope such

as
optingreshic gy 4 29y entioneh P |(dpaeysealssipnabishlesiened pyun from 0.5 me/ke
to 20 m&f WosingFRqueRéy éeﬁﬂz&? &%efnéigé%}x faé’torsf JdRBE $ERBbf Riiministration,
chem'| um nescent conpound, such | uorescei n
dosagesasnonrs @pd thg diseash sandifinn being t@atqdu ﬁxeermlwy cmsn@qumncws are once
et
per i Barbkal A FRMSBRP 5o e RGOS imBlforaion
pareniterple e;2..dntravenoius infisipas F pohelatipmpf moanpibaal axtilbadmbamd drugs is
withif] %&ﬂnalﬁlasykﬁli gle é%t% Ib%g#%% td?lﬁgntg %?e é:tlg iorﬁd 1L.hego1nd1ng protein,
e.g., msnmjoml rratibedy, o lmpprlzxad laed rdcoostituted it fbeffm‘etd saﬁne at the time of
admix%%%cb?’ as described in Hunter et al. (1962) NATURE
45; David et al. (1974) BI OCHEM STRY 13: 1014;

| MVUN H. . 40: 219
009y, a5 K Beptéshe ot iaRisrea el o5 4 o B tfign with other
phanhzaiaaheall}aacthe isptdiehisd, The. ather actise!Rigradiets M. & hithin@namddulators, can

0 ctrophot t or ot her detector
be admlmsterch oget%%r XA Ee Elndmg prote?n or can be admmxstered before or after the

(@)

binding protein.

[0099] Formulations containing the binding proteins for therapeutic use, typically include

the binding proteins combined with a pharmaceutically acceptable carrier. As used herein,
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WD 2007/ 143098 PCT/ US2007/ 012950 -25 [0106] The
bi ndi ng proteins can be enployed in a w de range of
WO pevonegdssay techni ques available in the art.PCT/US2007/012950
Exenpl ary i mmunoassays i ncl ude, for exanple, sandw ch
I mmunoassays, conpetitive inmunoassays,
i mmunohi st ochem cal procedures. [01071 In a sandw ch
i mrunoassay, two anti bodies that bind an anal yte or
antigen of 5 interest are used, e.g., one inmobilized
onto a solid support, and one free in solution and
| abel ed with a detectable noiety. Wen a sanple
containing the antigen is int2pduced into this
systen1 the antigen binds to both the i mopbilized
1%9c%¥1ﬁaagg?‘ﬁ§11|a]bele cggler’egle%qt ‘5\?? 2 Sc&%r ear](;: garn e%cweients, that are, within
the scx)pp pﬁ sdundl: xlnedmamjpﬂgmedt pm@tbee forivse ded:cﬁmtoe dvﬂb&le\m.snk&snﬂ human

veing A o SR TR B DR R g, o e probtem or

compﬂB&tlichQ dpnemesmilekedithe rﬁﬁ@in&blﬁ lﬁﬁeﬁﬁkﬁfsksﬂdﬁbo MThe arrier(s) should be
Ea,ce Altern?lvely E tibody free _jn solution

“accepiale dn bt s5E0 E ng cOipRRHbIEILL i therHiaredichrs ¢f the formulations and

not délelefiohiaf) Bie r@@lbﬁhy PlireRchRERy 'hb&ptdb?@ceﬁ'ﬂkfsb ffhthis Rgard, are

det ai |l ed revi ew of inmunol ogi cal aSsay design,.  theory,
intendgsfoineiude any apdall butfersysrlvernis.iisaerder media, goatings, isotonic and
| 8
absork)/agﬁ 1™ @g%é‘éhtsi\g{vé thgglﬁc% @mﬁ%ﬁ%—ﬁ}p aét(\é@sééh%%gmlmstratmn The
use OAwnhB@wEsnd ABaIES FonpdRrmarRutinalbRaEtive subspecesps kn@m in the art.
bor Laboratory; and Diamandis et al., eds. (1996)
[0100) I\/NUN@A@SNW atipnscRani be onzerjentBoptesented gumdysage uni form and can be

prepaﬁéslg?}ﬁ F&)}a Qlllﬁl%lé Hl@{hohhﬁlc lﬂﬁ)ﬁé grgl & g &fs%al O\% fh the d:)hannacy

In VvIVvo nts, reb b1 ndi
art. A pbamiawsu‘cm cbmpgstlon Iwé thamgentgmaejpentdsbet ibrqnatamcbml trcompatible with

its mtegér%(f ol%lte %té% A Bﬁ%ég% ﬁé%}%}e&o | :Eut\eeﬁnéfo ﬁﬁ&ﬁﬁg% ?rgclude parenteral

admlmmdztmiesr ﬁm-pd&enuemll laGadrhibtratical, 6o éﬁaﬁipt@ tintsienods) Mmdfeiermal,

inhal%ifﬁlﬂgg?cgem %plﬁ%l g{a}%égm%lg{aiag aﬁ@é laq(ﬁrlxji}nﬁ%rl\#(lggh%%egll solutions for
oral orpaginfgal Athinikerativh & bél prepatdd hyodis! f tAS me@ds a8l known in the

| ant hani de .and_transitio i ons a of whic
Phar4taHEA 5o HEFTIDER AREFERP ormagfamingion's e tificab Sciences, 181h ed.
(Mack PUBRSHAR Wodspany 9wl exed radi oactive noieties my

be used I n standard radi oi munot herapy protocols to

[0101q est FeymtiRGohS§8RbRIfS 8] aditib@iticcanltel lﬁ%é i3t @ Hiscrete units
gh do?e 25 radi oi munot her apy, i ncl ude t

such ?Sa‘é‘ﬂfi‘f‘é%bc 95, aRFsTs Sl EARSYIRS( @eh%ty tablgts Ba?l??é prlozenges, each

contaﬁﬁﬁig a prétietinddlathHunt o-frt‘ﬁ‘e pi'nﬂ c"};ﬂoﬁ{rptaeﬂd@v&@ Br Beanular composition; a
| abel ed wth 1311, "In and usi ng coupl i ng

solutiog o mse}ﬁi@slsmdwanuaﬁuw@ 4%ph@0raawoushﬁmdapr gn oil-in-water

emulfbR6£8 WoBsS-ih Vil BLERAW. N9 and admi nistering the
I magi ng agent as well as capturing and processing

[0102] ”?9 F%nﬁﬁl%tléﬁé ém{&B&V‘f&r Pﬂﬁhfé?al'aﬁﬁﬂhfgﬂ 1* incRide, ﬁﬁ‘ gg&fngle, the

di scuss I n detal ereln S| m
follovb@gfcgnmqmgntam ptettpydibresksnchcasiwatemfor heecamne salinecsolion, fixed oils,

polyefiS3ly o0 Mt Tvolsat sBHRIRL Gor byl SNgpth anibacreria

agentp @1@945 Hémzmmjmiml ot hreethad gorabehs; entioxidents socnposscoitimscid or sodium

bisulf?t{e,e ch (fa mg apgeegxtsas%cﬂ ay! Hl%’leneg%muxqetelgaacetlc acid; buffers such as acetates,

citrates or phosphates and agents for the adjustment of tonicity such as sodium chloride or

dextrose. pH can be adjusted with acids or bases, such as hydrochloric acid or sodium
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or conprising specific conponents, it is contenplated
that conpositions also consist essentially of, or
W@ o0v3i1$309%0f , the recited conmponents. Simlarl yPCTAI82087/012950
processes are described as having, including, or
conprising specific process steps, the processes al so
consi st essentially of, or 5 consist of, the recited
processi ng steps. Except where indicated otherw se,
the order of steps or order for performng certain
actions are immterial so long as the invention
remai ns operable. Mreover, unless otherw se noted,
two or nore steps or actions-2Z#ey be conduct ed
si mul taneously. EXAMPLES 10 [0110] The fol |l ow ng

[ . e .

P T G S O AW inges o
multijle shopd eials mRdodiigihsoor méstiént | - hHGF Monocl onal

Anti bodi es [0111] This Exanpl e descri bes the
[0103pr odhcgemalpéorapmmdmrsu(thblarfbr mbﬂd@blermmmbmdalaqueous solutlons
(wher, watbOdlebSl L 11 & T S ior, f 1

o B e el Ty A8 1 Ve i Pregpration of serite
m_)ectMﬂ): sofutbiohs ot ﬂgpéﬁmﬁ%ﬁmﬁa%ﬁohsmm&tmﬂ, Mithbleplagriers include

.Sites (R . ot ocol Bal b/ c
physigloglal ainey MR e i BB T Sk dPeriRpain’ NO) or
phosphyfe iTferedvbAIRAPBIS).S It SMdldG 1K@ ub@er tﬁ@éoﬂ'cﬁibﬁb?@t) manufacture and

Two mce with sera dlsola i ng hi ghest anti -

storaggqud shppld e pressrved pgainsd 4hg FRAIHIEGHBS ﬁ?t%%faw(rmgwms such as

bacteMB hfid Gl € ThE Qhrrid B B 8 RblvesLor HSiePSlon RRIAREA ToAfAthin dg for example,
| ynph nodes fromthe approprl ate mice were harveste

waterBetbémlsp@lbreh(fmweamﬂﬁ sedgeasel. prepylansalyenlianddinuig eplyetheylene
glycobl Qx?dsﬂé%!é’ﬁm&ﬁfé@‘i&éréotv"ere serially diluted on one or

lates to near clonality. Supernatants fromthe

[Oloﬂesubhéﬁ%cgﬂﬁéa‘? @énmat@ox& P%iy&%rstér 8l KterflAHbNGad Be
I SA Supernata n

accomaplishsaion sxampiicy ﬁ@raémmtmqugarstqmgﬁam@fn raecibippos.nWhere the
comp¥UEA i HBEHIORR) s APkl BA BB hSTHIRETcdlod BFARIIHN or

omas was Se
folloWllng lj'gﬂinhzkbmmdeﬂ@rsumﬁoon &hcaribe plxzpmademcall' bmmposxtlon has been

ona d I es t en Le
formiTRE 3 BT b S Al T oy T sptheiohp i emutsion,
Solld,(tﬁradlatdehy&atela)mﬂpbmﬁzed magdeence Anal ysi s of anti - hHGF
Monocl onal Anti bodies 101131 This Exanpl e descri bes
i 2} ypeDmpdosizappliatianal yses of the anti-hHG 30
nmonocl onal anti bodi es produced in Exanple 1. WO
[01052007 WkERRO& @%lﬂdﬁ?@ﬁr&ﬁﬁi%@sed ot dagriostie putpoats, eithafin vitro or in

vivo, %{wgﬁ b tyfrg g,g(plgzﬂgr WAQ kf%cﬁ%/{ 2 %g%?tgyp@l ‘8%1“'8 g-f:&?th a detectable

moiet§D I’Iﬂmldemkab%m‘ldﬁasﬂ YanBé any dﬁﬁ&? I%Hiﬁﬁlsuﬁpﬁlge offfieroducing, either directly

or 1ncéﬁle8§t ] %ggct%’lalg s1 u# onal Ant | & g%tf: %gt%(xg& H!%Q radioisotope,

such A00{yde6cacFENCéarbon (“‘C), 32Phosph0rus (32P), 3gulfur (3°8), or P’lodine (1%); a

fluorescent or chemiluminescent compound, such as fluorescein isothiocyanate, thodamine, or

luciferin; an enzyme, such as alkaline phosphatase, beta-galactosidase, or horseradish
peroxidase; a spin probe, such as a spin label; or a colored particle, for example, a latex or gold
particle. Itis understood that the binding protein can be conjugated to the detectable moiety
using a number of approaches known in the art, for example, as described in Hunter ef al.
(1962) NATURE 144: 945; David et al. (1974) BIOCHEMISTRY 13: 1014; Pain ef al. (1981) J.
IMMUNOL. METH. 40: 219; and Nygren (1982) J. HISTOCHEM. AND CYTOCHEM. 30: 407. The

labels may be detected, e.g., visually or with the aid of a spectrophotometer or other detector.
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5 [0115] Al the antibodies were determned to contain
a Kappa i mmunogl obulin light chain and an |1gGlL

w0 pevonagbobul i n heavy chain. b. Determ nati on PET/US2007/012950
Nucl eoti de Sequences Encodi ng | nmunogl obul i n Heavy and
Li ght Chain Variable Regions [0116] Total RNA was
extracted from each nonocl onal hybridoma cell [|ine
using the 10 RNeasy Mniprep kit according to the
manuf acturer's instructions (Q agen Venlo, The
Net herlands). Full-length first strand cDNA was
generated using the BD SMARTTM RACE CcDNA
Anplification Kit according 125 4+ he manufacturer's
instructions (O ontech) using the oligonucleotide

ri . .l 5' . . . .
o106 55 LR 14 o8 S mploved ip §wids pmprof pmupggesay techniques
availabbelindthe RACIExERp1&dyiimeaunoassay s includet fdrtexhmipld, saddwith immunoassays,

15 ¢, or t)

3. wh = a,. : dn =
competigys H“%Bﬁiéj\’/asé@ﬁ% F&D“B%gtﬁgﬂmgér%t?’b%‘gﬁﬁw ( Rapi d

lificatjan of cDNA Ends). ,}0117 e variabl e .
107 et 2 SGie i Srapiessnt, PO AN OTCR! PRAMUERBIGPT frtieen of
interegid@e RiSed)RI £, o iphrhbbilideddyntB@RolidGUpPET, 358 drbdieR in solution and
labelegggﬁ.ﬁ I@%ﬁ}fﬁ?@%ﬁ%gg{‘gn %%and o ;gil; :ﬁgrlxtgigllilligt]é]eigﬁg? fstigtrpoduced into this
systerdBthefaaeibe Binds té D& tHE irhMdbilidde auMbediddnd tha ldRRdeantibody, to form a
regions were anplified with the 5 oligonucelotide . .

"sandp‘fl%ﬁ'elmrﬁw wymplex oa/thepyrface offthe wppﬁﬁng@r: coppdexed protein is detected
by wa%‘sita)ﬂ%toﬁ&%f;:)%rﬁﬁ&ﬁrﬁi SAHIE BGAb ST SRREIB42Y a%tgbé)c%m measuring

and 5' ctaatacgact cact atagggc 3’ (
the arountgd gbelgdiandibeidy (cgmplessd $¢ armteiReyi the supnest’$ swrface. Alternatively,

: o s ,
e s e 4R S bELOGORAS5LS ASALARGR, el PSP P
moiet)Gvhiel) pinddalpptree hutibodyarA detaded eyionsf memenalogidal assdy design,
with the 5 oljgenugl.eotide rimer m,x i,Ver.s
theorphdglotials L bARNG A R EousibdeThe g i FoR) 59 Pracricas
ImMupioLoBY, Mairéd @ekier, 2ewe Voult; tHalob toadagds. (19383 2aatiBAIES, A

SEQ 1 D NO,.  91) ' . cgact gaggcacctccagatgtt 3 (S
LancR Tk ArgspaCt Gl Strine b PAREROpE Rt ot Spats o ol s, 1996)
IMMUNOASSA PNAERIENDY Pegs) Bsgogel el ectrophoresis and

purified using the Q aquick Gel Purification kit

[0108)c coltdk Bentempldied thiantHedabeléEbindingsroteited 4rd :ilﬁefu} as in vivo imaging
agenté,%@qu%%gjéqig%%g :Elzgxt% ?ﬁréf{}g? ﬁggégg gg%}ts ¥o garggtlelgr tissues of
interebORNQhE BsBRpianS A ppeTehired fimdtelykddtectdBTOmbietFHONinAgd imdflihg includes

(W th pCR( r%Z. 1- TOPQLh %99 ector) WO 2007/143098 i
the ragiepctiee gion) Hachpsium 2305 ey dRARMarEmitier Witk hadtlifesf about six

hoursl Ndr-EHidRAFe hldiMids 2@ eiftdh hPPRE imbfthg 3ude nitroxide spin labels as

transformed into DH5 bacteria using Standard o
well asrlaptherideand sansiden metaldens g aSyhighpngudeqispignaelagation in situ. In

additi%%ﬁ‘@i%%@%%g %\%9%& fadﬂ?a%g%@ W%%@fh@%ﬁﬂn standard
radioipamwagettierapy p@mmm;&@l@ﬁrgetyd ¢SE@Prefervg, n%qtidaﬁ for high dose
radioi?rs%tﬁg%?{r grgclﬁéé a8 &Em@ag%@%@‘%ﬂ%ﬁﬁpﬁ@) and

) gencour IOS(():I ence usi ?
" mdghid B Xin) DElBe biglieg piongn wet he tibeted wide 111, 1/ It el **™TC using coupling
sequence of .the vari abl rLegi on seguengces. The . . \
techniglies Kiiown i, thedmagink oy miilRgy RroBGiurRiTIor Piyigie gnd administering

the imaging agent as well as capturing and processing images are well known in the imaging art

and so are not discussed in detail herein. Similarly, methods for performing antibody-based

immunotherapies are well known in the art. See, for example, U.S. Patent No. 5,534,254,
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(I'nvitrogen, Carlsbad, CA) and the | MGT/ V- Quest
webserver (http://ingt.eines.fr/textes/vquest) to
w0 d@ntefoys and confirm vari abl e regi on sequenceBRCT/LIS2007/012950

Det erm nati on of Nucl eoti de Sequences Encodi ng
I munogl obul i n Heavy and Light Chain Constant Region
Sequences for 1A3, 1D3, 1F3, and 2B8 .Kappa and 1gG 1
chains [0119] Full Length cDNAs for the 1 A3, 1 D3,
and 1 F3 1gG 1 chains were PCR anplified fromthe
CDNA created above using the forward prinmer 15 5'
ggggacaagt t t gt acaaaaaagcaggct gccaccat gaact t t gggct cagat
tgattttcc 3' (start codon underlined) (SEQ ID NO 96)
and the reverse priner 5

o

f - 4 . .
ono L SRR SO AP R AMGISCOLTAORR vt
or cothprigihf) spddific tamnmpbhents) BBis lcgfdempiieted thah somppsitibnedsd canmist essentially

t he. d b I. h d ' 2Q. 5! .
Of, or RS P A SRR 5h SR LRt Site B A dosp bk as having
includifg;lo¥ lcbinptisigSipatificqRoedts sepsthe prstpsses BlsQcbhdifi@sséffially of, or

.an everse prinmer 5 e .
consig @Sgt%e Eeited e orssing steRge (RysEPt Whte dndieasd v isgghg Qder of steps or
order $or ﬂéf&ﬁiﬁ%g&&iﬂ REtedHs! R Hhmb RES) sd BEEQ'S 199invehddinains operable.
Ful'l Length cDNA for the 2B8 Kappa ain was_anplified
Moreggqrnlgﬂpwthw @ote@,mqumregteps or actions may be conducted
simul&ee 1agt t t gt acaaaaaagcaggct gccaccat aaaat cacagact ct gg
tcttcata 3" (start codon underlined) (SEQ ID NO 100)
and the reverse priner 5 gxAMPLES
ggggaccact tt gt acaagaaagct gggt ct aacact catt cct gtt gaagctc

(01103 (ThORIFRAAR BFAAHRIdd A1k hefibditioNE@nd iddacteRRion of a number of

. fragments were subcloned into pDONR221 (I nvitrogen,
anti-hEH5Y semgcloga)) argipodigat eway BP reconbi nati on reaction
(I nvitrogen, Carlsbad, CA) and sequenced by Agencourt
Exangge gi-oBreduetion ofi Anfi-ddiG K Maneglanalyntthedies quenci ng
methods to identify the sequence of the constant
[0111] ¢ gi Bhisdiramnle daweribes Hic praductiona|acanunelsir of agé-ditGic mpnoclonal
anﬁblﬁ%.oo_w 143098 PCT/ US2007/012950 -29- d. Sequence
alysis [01211 Variable Regions (normal text) were

gdent | fi j : / . r
[0112) 0 Ml iEsal S0 G Tl Pty YRS Wit o BIGUARKVBS nc. (Portand,
ME), falipveing dbe Repaitpreddintmidataskitiple Sitde RIMMSaprancaf Five AJ mice
t in, fr tart cedan .(ATG _that
and FREBUG bR EE Holm EERANTE e AtRaH BRE FRETPSystems,
Minneaplisn ey Qwaleg Nte QBHMGN-@&ﬁd. diveo mmiaeqvith sexd dﬁq:!laydng highest anti-
HGF poti il BiyrRe L B R BnEA Sy RLISRL el HoRh fof subsequent
fusion aSIrlahisadrﬂdyﬁ%hniodé_e ﬂigfmhje lappx_toipﬁatg rhitesvdte hhpetiede Bi-eeflls then were
1IN u I.n.t.ne varla r l,on. cause It | t
harveyRd i fiot Vil o el i B CE RS BRSPS Mot Serialy Buted on one or
more pREIsABheht Sbeslity b SupenbaalsURenttherdshRihg| fasioRnwefe schiefied for their

unction codon.
bindirjlg to hH(QJF by E?LISA. Supernatants identified as containing antibodies to HGF were

further characterized by in vitro functional testing as discussed in the following examples. A

panel of hybridomas was selected and the hybridomas were subcloned and expanded. The
monoclonal antibodies then were purified by affinity chromatography on Protein A/G resin

under standard conditions.
Example 2 — Sequence Analysis of anti-hHGF Monoclonal Antibodies

[0113] This Example describes isotype and sequence analyses of the anti-hHGF

monoclonal antibodies produced in Example 1.
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10 [0123] In order to create the conpl ete heavy or
kappa chai n anti body sequences, the variable region
WG emaamoes not ed bel ow are conbi ned with thei rPCT/US2007/012950
respecti ve constant region sequences (the signa
sequences are underlined). [01241 (1) | A3 Heavy Chain
Variable Region (SEQ ID NO. 1) 1 at aactttgggctcagatt
gattttcctt ccttgttt taaaaggtgt gaagtgtgaa 15 61
gt gcagct gg tggagtctgg gggaggctta gtgcagcctg gagggt ccct
gaaactctcc 121 tgtgcagcct ctgaattcac tttcagtaac
tattacatgt cttgggttcg ccagactcca 181 gagaagaggc
tgcagt gggt cgcatacatt agtcct-ggp-g gtggtagctc ctactatcca
241 gccagtgtga agggtcgatt caccatctcc agagacaatg

CCA39aACAR. £5E 9F B @ﬁm%DM&m%&?%ﬁbga% R

tg‘aggct,d(,d gccatgtatt gtgcaag acaa 361

o111 5L 53-S998 .05, 00 oy SRR ARS8 ver

deterndaredaising tRe sofitrip SMsk Mdiacl@al Anatbgagisgltgnng Kacincaggtance the
. 61
manufigddoR ittt Qlostle A&%ﬁs@ %ae Rklat ctgt ?E ct gt gggaga
[011 f ;%?lft? %%?dlég[% ; at&egcat gaéﬁlgtlgaa at to'gﬁ)toulxn light chain

andaﬁt[@@@ﬁ:rhﬁﬁhoggﬂaﬁhﬁﬁlgﬁy (;;h'aaacaaact tagcagatgg tgtgccatca
241 aggttcagtg gcagtggatc aggcacacag ttttccctca
adat DeagminativhgdAidéotiddBequaaga Fncdding daot tagbulin Heavy and

ctgtcaac ttyt a ctccgtacac gttcggaggg 361
ggga@%ﬂ%&&é SWD 2007/ 143098
CT/ US2 12950 - 3 0126 3 B8
mn@ari éls'fag YaS ee;ggﬁe % %L ci?réad ﬁﬁﬁé%ma cel'i] line using the

RNez@?Mﬁxﬂiréﬁklt%@b&ﬂidgttbghghﬁﬁﬁ&@ﬁﬂ& £inRtagadBl(QisRa Va6 drhe

t ccaact gc gcct g ctgaactg gtgaagcc
Neth@b’*&gﬁ)t EHleg gy shiEnd SN Arweasastaed wing teddR SMART™ RACE
cDNA ARAGEHon 10 E&Qﬁ& 46 t6 aladahdaent G aaasigsdtions %(é}'gb?lgeg%%umng the

ggacaaggcc tt agagatt aatcctacca ac
oligopugleqtisleaimera %13 §3§é§fft123 J asgmataptaterncgeadggtacecese 3°) (SEQ ID
NO. ﬁg%ﬂﬁcj&é}@&Cﬁ%ﬁ§ P (§Wﬁﬁ€t §a%{e(f§gc=aa gt, ore andn=a, g,

ctgacatc tgaggactct ‘gcggtctatt act caa aaact

¢, or BESEGJLEOuEH) fqnt@epmsego@@’@&égﬁg@ta Samlgication of SONA Ends).
cagtctcctc ag [0127] t§14) 2B8 Kappa Li ght Chai n
(0117 ar i b sarkel)e oeeioSECS hpKappa 289 Heavy (&E‘g}g dmpumeglebulin chains were

amplifeh &%Rgﬁ{)lgﬁleﬁs@dﬁi‘i FREQGHOR) uind e 8 i Bfod %ﬁtﬁgghtg%R System

aaca acccaatc teccaaa agt aggag

(Rocl@a@gglu@h%@enc;bz aceardingdo ghmmagug'acmgargﬂngmmtgmgg Hieavy chain variable

tettat atea 1863 .181 aqt ct
regiohf bl AoRind LV IR o B RRRRE I st R PARMR Rraeg e & i of
5’ ctaatacgactcactatagggcaagcagtggtatcaacgcagagt 3° (SEQ ID NO. 87) and 5°

ctaatacgactcactataggge 3°(SEQ ID NO. 88)) and a 3’ IgG1 Constant Region specific primer,
either 5° tatgcaaggcttacaaccaca 3° (SEQ ID NO. 89) or 5’ gccagtggatagacagatgggggtgteg 3°
(SEQ ID NO. 90). Kappa chain variable regions were amplified with the 5° oligonucleotide
primer mix Universal Primer Mix A and a 3” Kappa Constant Region specific primer, either 5’
cteattectgttgaagcetettgacaat 3° (SEQ ID NO. 91) or 5° cgactgaggcacctcecagatgtt 3° (SEQ ID NO.
92).

[0118] Individual PCR products were fractionated by agarose gel electrophoresis and
purified using the Qiaquick Gel Purification kit according to the manufacturer’s instructions
(Qiagen). The PCR products were subsequently cloned into the pCR2.1 TOPO plasmid using
the topoisomerase based cloning kit TOPO TA Cloning® Kit (with pCR®2.1-TOPO® vector)
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241 cgcttcacag gcagtggatc tgcaacagat ttcactctga
ccat cagcag tgtgcgggct 15 301 gaagaccttg cagattatca
wee@raeyeng agttacaact atccgtacac gttcggaggg BEILUS2007/012950

gggaccaggc tggaaataaa ac [0128] (5) 2F8 Heavy Chain

Vari able Region (SEQ ID NO 21) 1 atggaatgga gctgg

tctt tctcttcctc ct tgcagtaa ctgcaggtgt ccactgccag 61

gt ccagct ga agcagtctgg agctgagctg gt gaggcctg ggactt cagt

gaagatgtcc 20 121 tgcaaggctt ctggctacac cttcactacc

tactatatac actgggtgaa tcagaggcct 181 ggacagggcc

tt gagt ggat tggaaagatt ggtcctggaa gtggtagtac ttactacaat

241 gagatgttca aagacaaggc cac#t-t gact gtagacacat

cctccagcac agcctacatg 301 cagctcagca gcctgacatc
accor&igng(ig Hed b QEOGHE Ahnbirliiodl SERABLAAIOHARIICAII transformed into

catggct ttgactactg gggccaaggc accactetca cagtctcctc

DH5 hg:tex'ia {xﬁng Sfand 48y teaRSfokmption techhiqueh aPlaasmrzﬁ Pal# sokéeyl iom

transfé{'la%% é (%t%!ilal cg x%etsc was 58&%11?8(2%%1%% Sffia(%t he a{: @@?EQCTATAGGG 3")
(SEQtIpaNCc a3), M1 Bageard g5’ GT@MQ@ACGGG@@W QQS)EQEIDGNO 94), and

w13 B S 458 PUAEA0LER DL BLLGRL L0 B30 05 by Agencour

Bioscisirce asig!standbfbdidbatgDNAISRfuetd g hidildgiRab Gdentiy Aftlsequence of the
ggat.cccag ccaggtttag tggcagtggg tctgggaca%c acttcaccct

variablg zegipn sequepgesy Okie/sequensss peng Ldyrsd 5ingoRertor W1 seftw

(Invitbéded! @Qﬁ&ﬂidaG% @A LICINIGIAAAGh&t weB&drddiCagc aaagtattga

gat cctccc acgtt cggt ctg gaccaa gct gagct g aaac
(http: ?/0118‘6)‘]1“%37‘? th‘B@ Y 01%?‘?91 TE8MM §egnences.
N031) 1 at gaatc cttdgtatctt tctcttcctc ct t

ggc 9@ Qéﬂﬁ&xﬁh@eg@&{ Sé“c}d?eﬁgés faﬁ‘m@t §b§01F31 %Jad 2B8 Kappa and
tgcaaggc NG ggctat gt attcagtagc tactggatga actgggtgaa

gcagigfgbehaing 81 ggacagggtc ttgagt ggat tggacagatt
t at cct ggag at ggt gat ag t aact acaat 241lgggaaacttca

[0119gggFu g Agdion thgd Agad Ddaend tF 3 tz(gl ebaingwereRGR gmplified
C t gcggtctatt
from b IR ERGS B A A Ton BRGRRRE | 000t act 1t ga
5° ggggmetgiygpcamastyaggugcoatcligactipgactcagatigitc 3 3star{ &don underlined)
ht Chain.Variabl e Region (2 possible ATG
(SEQg‘Eﬁﬁﬁ @gg%‘?ft&e(’ﬁb%%"r%%ﬁ (SEQ ID NO. 33) 1
geggdtigaghilimagantenaicantatenghiddtidzcagag@Btisteh cddpatumidgrlined) (SEQ ID

wo. 4 Fififiententia B Bt8E il 638 el el i e epNA crcated

abov&hdige GrRUOBEVAAPIAG0ac att aaaagct atttaagctg gttccagcag
181 aaaccaggga aatctcctaa gaccctgatc tatcgt gst
5’ gg%%agaggtftgﬁpaag@gqgj:@%tgccaccg_tgggatggagctatatcatcctcttt %start codon underlined)

(SEQ ID NO. 98) and reverse primer
5’ ggggaccactttgtacaagaaagctgggticatttaccaggagagtgggagag 3° (stop codon underlined) (SEQ
ID NO. 99).

[0120] Full Length cDNA for the 2B8 Kappa Chain was amplified using the forward
primer 5° ggggacaagttigtacaaaaaagcaggcetgecaccatggaatcacagactetggtettcata 3° (start codon
underlined) (SEQ ID NO. 100) and the reverse primer

5’ ggggaccactttgtacaagaaagetgggtctaacactcattectgttgaagete 3° (stop codon underlined) (SEQ ID
NO. 101). PCR fragments were subcloned into pDONR221 (Invitrogen, Carlsbad, CA) by
Gateway BP recombination reaction (Invitrogen, Carlsbad, CA) and sequenced by Agencourt
Bioscience using standard dideoxy DNA éequencing methods to identify the sequence of the

constant region and further confirm variable region sequences.



241 ccatcaaggt tcagtggcag tggatctggg caagattctt
ctctcaccat caccagcctg 301 gagaatgaag at at gggaat

WO e@rneopgyt ctacagtatg atgagtttcc gttcacgttc BGILUS2007/012950
ggagggggga ccaagctgga aataaagc 20 [0132] (9) 3D11
Heavy Chain Variable Region (SEQ ID NO 41) 1
atggctgtcc cggtgcectgtt cctctgectg gttacatttc caagctgtgt
cct cccag 61 gtacagctga aggagt cagg acctggcctg
gt ggcgccct cacagagcct gtccatcact 121 tgcactgtct
ctgggttttc attaaccagc tatagtttac actgggttcg ccagcctcca
181 ggaaagggtc tggaat ggct gggagtaata tgggctggtg
gaaacacaaa ttataattcg 25 2412actcteatgt ccagactgac
cat caggaaa gacaactcca agagccaagt tttcttaaaa 301

atcgwctga t gacacagcc atgtactact gtgccagaga
act ggggcc aagggactct ggtcactgtc
B

softwhE& (btp)//int. ah@gﬁﬂﬂextes/vqagplt@c Siggl Pepztidecmgumccs were predicted based on

identfé‘i[(’ggé%rg ?@@% gl d ?,ré f:o é!g{‘ éfth@g' \évaa 8 sglée%grgo% {ngiéenﬁ‘i%ﬁ Variable

Regidgi. csignalt I@txde tsgp@gb@:wexagdérnﬁ‘mgtangtamgndeahacd belawt ggt a
ccagcagaag 5 181 tcaggcacct cccccaaaag atggatttat
[0122X)ac aTatdass nadedbiidedf each ygriglile eedion delthg dirstgeisé ofithe next codon

t ggcagt .gt.c cC tcttactccc caca tca a a
generg@%qgrct?xa ggﬂg'{’l ng%@'&f&g’toa chélang @m& b%a‘é tngctlu&e%qn e variable
regiofl bagh @6 Gk peAROPtHA @86n. A&ning 6¢ig3eQEERe8GChe FBPStntIBGIRES listed

[01341 tLll 1D3 Heavy Chain Variable Region (SEQ ID
be]owchm ¢ tragslation of this junction codon.

at gagct t 1 ag gctcagagttgattttccttcctttaaaaggt gt

10123 a5 8y Plyies [ aregiefbn GEPRIFE BRReY L kaBPYERAR gAY sequences, the
variaBle F6BA SEEueABEISS 68 BElo9PRa ehbmbifed witd tHeSk @SRAGGE constant region
ctggattcac tttcagtgac tattacatgt cttgggttcg ccagactcca

sequenggs (he sighalggauensgaategygeringdat ac at t agtagtggtg
tggt agcac ct act at cca 241 acagt a_agggtcgatt
[01245cc bl deavy Lchain Y ariahls &iogiol é‘g 15 301
caaatgagca tctgaagtc taggacaca ccat at att act gt gt gag
aclhaggo#aes gejed gt sallHCElh alog ol AT
t ggyogt ¢
156 Kapp @@%@%ﬁ%ﬁgﬁ%ﬁ?% %%aaf%%‘g‘%%%g&gé%‘“‘é%@
1 laalg agtgmtagcqi@égﬂaﬁg@ iteagiarfulatiacatsigitegetion Cepgactte aga

{2 Bleoaflhel 1o ORTHIER CARMARIGIGALLE ol BAARNE Liiatcc

g @Adaagecragtpied aggsicrattagtcaitice agpeacralg teragaagic agtptarcty
850199 a?ﬂ@%g{%%?ag%%gﬁ%gg{c Gl AR A RSG5 3R caageggat

t ag C aga
361  ggttactacg gggactatge tatggactac tggggtcaag gaaccteagt caccgtetce

421  tcag

[0125] (2) 1A3 Kappa Light Chain Variable Region (SEQ ID NO. 3)

1 atgagtgtoc ccactcaggt cetppoptip ctpctgctet ggcttacaga tgccagatgt

61 gacatccaga tgactcagtc tccagectec ctatetgtit ctgtgggaga aactgtcace
121  atcacatgtc gagcaagtga gaatatttat agtaatttag catggtatca gcagaaacag
181  ggaaaatctc ctcagctect ggtctatget geaacaaact tagcagatgg tgtgecateca
241 aggttcagtg gcagtggatc aggcacacag ttttcccteca agatcaacag cetgeagtct
301 gaagattttg gpacttatta ctgtcaacat titiggggta ctecgtacac gticggaggg
361  gggaccaagc tggaaataaa ac
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241 aggttcagtg gcagtggatc aggcacacag ttttccctca
ggat caacag cctgcagtct 301 gaagattttg ggaggtatta

wer@rasment ttttggggga ctccgtacac gttcggaggg PEI/882007/012950

gggaccaaac tggaaataaa ac [0136] (13) 1F3 Heavy Chain

Vari able Region (SEQ ID NO 61) 1 atgaactttgggctcagatt

gattttcctt gtccttgttt taaaaggtgt ga !gtgtgag 61

gt gcagct gg tggagtctgg gggaggctta gtgcagtctg gagggt ccct

gaaactctcc 121 tgtgcagcct ctggattcac tttcagtaac

tatttcatgt cttgggttcg ccagactcca 30 181 gagaagagge

t ggagt gggt cgcatatatt agtagtggtg gtggtagcac ctactatcca

WD 2007/ 143098 PCT/ US2007/ 012950 - 33 241 gacagtgtga

agggtcgatt caccat ctct agagacaatg ccaagaacac cctgtacctg

It G . thﬁatt

atgc

(BEQ | I%té@acﬁabgdag%b%g@t@actg@gztagaggtggadt@gggi@tgtcc

a0 cagteestel HsRepre o ARG ateee: §oRyio dorREsL

1381 at gazai4{stc aaaasgigaagaaat adtbétaccaagpprhital aghctacaat
cat ggt at ca gaaaca 181 aaaatctc ct Ca%f:t cct
ggfdt at&f&?a%eaéga%%sg% %ea% FLFIPRAGRARL CIcEa8opp agopfacats

aQO‘lt eq@hékc %’c%k%&é}c WHPeaAGsCaGoidtat GagiRaapgaictaant ay
cagt ct gaagattitg ggagttatta ctgtcaacat
3@8 ggRftascelct Hgeciacie 2geetagEfFacisrt [eEHcEaRfhic
tggaaattaa ac [0138] (15{/ 3A12 Heavy Chain_Vari a}bl e

[0127ﬂaeg| aie »‘ 1y DDy _.‘.!.- gl N6 INCEL] S&“& %a-t
gat tttcctt cctt taaaagtt t gaagt gt gaa 15 61
gtlgcag@lggpaless age gL eiigineccalpeiogichegliptalgg teusageR c ot

ggqaat C:Ia@&tt t&g%al:&;agﬁqg&%hat% Q@Ja%g}‘éaéttaégﬁﬂt gtcacc
tatttcatgt cttgggttcg ccagactcca 181 gagaagaggc

t dgdgt Jigpeciege ageesagizaggrigtgaiifctatgtay getggtaien asageaagexca

241%,,9ac
caB100 B AR RGO AR L AL AIRIBAAR, Brrcccopat
t §4dgacacticaaggragtapatc magtwaﬁgamaa g@ﬂ%cag Get3éggact
g act at act {.a acta a cct cagt
I S P s R e
Chaiin \{ghedicgc @mxﬁad &EQ I D NO 73) 1 atgagtgtgc
ccactcag t cctggggttg ctgctgctgt ggcttacaga tgccagat gt
[0128p1 gEnaPER igavy GhainClariabl@Region (SEQ Y WO 2d) at
ct gt gggaga aact gt cacc 25 121 atcacatgtc gagcaagtga
gdat at tdtggaasy ddctcit adtigaicatigiaagien gi@aanmgt ccactgecag
61 gtccagetga ageagtetgg agetgagetg gtgaggectg ggacttecagt gaagatgice
121  tgcaaggctt ctggetacac cttcactace tactatatac actgggtgaa tcagaggect

181  ggacagggcc ttgagtggat tggaaagatt ggtcctggaa gtggtagtac ttactacaat
241  gagatgttca aagacaagge cacattgact gtagacacat cctccageac agectacatg

301  cagctcagca gectgacate tgacgactct geggictatt tctgtgeaag aaggggactg
361  ggacgtgget ttgactactg gggecaagge accactetca cagtetecte ag

[0129] (6) 2F8 Kappa Light Chain Variable Region (SEQ ID NO. 23)

1 atggagacag acacaatcct getatggote ctgctgetet gggttccage ctecactgpet

61 gacattgtge tgacccaatc tccagettet ttggetgtgt ctctagggea gagggecace
C 121 atctcctgea aggecageca aagtgttgat tatgatggta atagttatat caactggtac
181  caacagaaac caggacagcc acccaaagic cteatctatg ttgcatccaa tetagaatcet

241  gggatcccag ccaggttiag tggeagtggg tetgggacag acttcaccet caacatccat



181 ggaaaatctc ctcagctcct ggtccatgct gcaacaaagt
tagcagatgg tgtgccatca 241 aggttcagtg gcagtggatc
w@o@cacmeng tattccctca agat caacag cctgcagtct BOWLUS2007/012950
gaagattttg ggagttatta ctgtcaacat ttttggggta ctccgtacac
gttcggaggg 361 gggaccaaac tagaaataaa ac WD
2007/ 143098 PCT/ US2007/ 012950 -34 [0140] (17)
Ref erence Mouse | gG Heavy Chain Constant Regi on
(300453) (SEQ ID NO. 81) 1 ccaaaacgac acccccatct
gtctatccac tggccectgg atctgctgcc caaactaact 61
ccatggtgac cctgggatgc ctggtcaagg gctatttccc tgagccagtg
acagtgacct 5 121 ggaactctgg3at-ccctgtcc agcggtgtgc
acaccttccc agctgtcctg gagtctgacc 181 tctacactct

g ag a
21 corg el e P AR SR R g et
c d&fjaaaepticghtg clapggoya g8@agdtggaargt t g t aagectt ge
atatgtacag tcccagaagt atcatctgtc ttcatcttcc 361
[0130% c c c6Aa3B6 Heany Ghniy 1 Region{ SELCHYBEY-3d) t aaggt cacg
t gt gttgtgg 10 421 tagacatcag caaggatgat cccgaggtcc
atggct VG

s gaCé&%%g%%%°8%%?«§8%e%%""%g&ggg%eé%&?f%é‘c%&gé%%%""
ggag: t ageaagign amt@faf@t atioiptagcaglogaizg actgtggtgaatg@gsfggcct
c a aaaccatctc caaaa cagaccga
280t coRbaeghG  aRAlEe S ERRL P R pedo B ag
g@h@aaggg%aa&ﬁaﬁéé @h£cHACEdtSack g&@bw ac@a@gt&@&gmacatg
aagacat tactgtgﬁgg t ggcagt 781 at

d gafREEICRERBEIGHREHC tErRaElE %%ggé‘a?‘@&é% e C& %%t&g@tt
10 8%1 act ekl &wa&a&e&&%@@b%gggaﬁecwwsw tbcteag
ggaggcagga aatactttca 901 cctgctctgt gttacatgag
[013199CC{HCIBE Kappa ‘Iﬁf@t@labﬂ 818 RegtdrC20sd:8ible AYGlstart codons
ctcctg faa aF a ) Mouse TgGl Heavy Chain
(uppergase)) 3Btermined for 1A3, 1D3, 1F3, and 2B8
(derlved fron1Ad straln n%ce) (SEQ I D NO 82) 1

C a.a.a.a. SHo- eSS 6 .LJ =2 _d’ _! ... < L'..e!g:' '. - 1 5

cgqact

O i o el A
15 atl@dct gtc@aatwggggﬁaggc gegicagaac aazngeciptiesaggte aligcegenic c

25,181 t
o fdco b ARREL Bl RRE WSRO LATNE L S B A A Al
g&egdgce a@awaaggawt%ag ag@egagggbaagaﬁgtt ctggepet @Odagcctg
at tggtt f aa g Cc tgtc
£ oo 0 theeatgdde iitaatn S RO A0l SR0RAR: it
c 3l gacimpebegmyicaanygdpiaidngt gg 421 tagacat cag
caaggat gat cccgaggtcc agttcagctg gtttgtagat gatgtggagg

20  [0132) 9) 3D11 Heavy Chain Variable Region (SEQ ID NO. 41)

1 atggctgtee cggtgctatt cetetgectg gttgeatitc caagetgtot cotgtcccag

61 gtacagctga aggagtcagg acctggectg gtggegecct cacagagect gtecatcact

121  tgcactgtct ctgggttitc attaaccage tatagtttac actgggttcg ccagecteca

181 ggaaagggtc tggaatgget gggagtaata tggpctggtg gaaacacaaa ttataattcg
25 241  ftctctcatgt ccagactgac catcaggaaa gacaactcca agagecaagt tticttaaaa

301 atgaacagtc tgcaaactga tgacacagcec atgtactact gtgccagaga gaggttiget

361 tactggggece aagggactct ggteactgte tetgeag
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[0134k3

30 481 tgcacacagc tcagacgcaa ccccgggagg agcagttcaa
cagcactttc cgctcagtca 541 gtgaacttcc catcatgcac

W@ 2@gaeiogric t caat ggcaa ggagttcaaa tgcagggtca VECT/US2007/012950

2007/ 143098 PCT/ US2007/ 012950 -35 601 acagtgcagc
tttccctgcc cccatcgaga aaaccatctc caaaaccaaa ggcagaccga
661 aggctccaca ggtgtacacc attccacctc ccaaggagca

gat ggccaag gataaagtca 721 gtctgacctg cat gataaca
gacttcttcc ctgaagacat tactgtggag tggcagtgga 781

at gggcagcc agcggagaac tacaagaaca ctcagcccat catggacaca
gatggctett 5 841 acttcgtcta cagcaagctc aat gt gcaga
agagcaact g ggaggcagga aat act-32ea 901 cctgctctgt
gttacat gag ggcctgcaca accaccatac tgagaagagc ct et cecact

i , _ B AT S pa
0 S SR S

CE) (SEQ ID
88} 1 @gg@@%@ttgmgmagmccggaaateﬂagtccttg‘tatma@%gﬁgaag

78] 9295 REL R IO AL TS Ggomnns
gg8Ryatiégch@ycogicaRag AUfmitA ghcaoggh amg@mwggagtgmct

gat caggaca 181 gcaaagac acet acage at

ool cadgoRelER BaGTRES SX e Tn R b TR R

CBo1 ac GlcflaagAgFeERatte RibR@ag bgrofaah E%mcﬂtdcgﬁﬁ@@g a
3Q1 gcttcaacag gaatga%eg%t t ag 10143] (20) Mouse Kappa

LPght @siEesresRaciadae $ Deternined for 1A3

cont ai | ng 0‘ %gﬁéol[@ﬁfp %lgggclzt g(:lt g(l)

tat cct:at ct tCCC&CC&tC cagtaca ttaacat ctg

Tl

80 accaact
2 . s

C %"1‘ aga C@%&g@%‘g&k@@é&% géa%@:&a %@g’b‘aﬁ&ﬁg tgagggtsé& gaaactctcc

acaaaat g gcgtcetgaa c ggact gat caggaca

ahag ég@ga&% etegatens t&?%@%ﬁd@@# cﬂ“@ﬁg‘@‘i& coggaeiaeygac

gggggg aégt t cag%@ t caag g&%{’a’%{ gctt cagﬁg{gacmtcca

gaal g agag@gtg@g @gEfeadtt 4qtccgm eagedreteerangaases gcigtacctg

B e S
Es6ip| ezglitatineg sggactated tatggactat m@ag Eaadetaigt tategtetee

% jlences are aligned with one, another and the
guenc(és,g def| n| ng the si gnal pepti de CDR1, CDR2 and

S
P =
61 gacatccaga tgactcagtce tccagectce ctatctgtat ctgigggaga aactgtcacc

121  atcacatgtic gaacaagtga gaatatttac agtaatttag cgtggtatca gcagaaacag
181  ggaaaatctc ctcagcetect aatctatget gcaacaaact tagcagatgg tgtgecatca
241  aggttcagtg gcagtggatc aggcacacag ttttcccteca ggatcaacag cetgeagtet
301 gaagattttg ggaggtatta ctgtcaacat tittggggga ctecgtacac gticggaggg

361  gggaccaaac tggaaataaa ac

[0136] (13) 1F3 Heavy Chain Variable Region (SEQ ID NO. 61)

1 atgaactttg ggctcagatt gattttcctt gtecttpttt taaaaggtgt gaagtgigag

61 gtgcagetgg tggagtetgg gggaggcetta gtgeagtctg gagggtecct gaaactetce
121  tgtgcggect ctggattcac tttcagtaac tatttcatgt ctigggticg ccagactcca

181 gagaagaggc tggagtggpet cgeatatatt agtagtggtg gtggtageac ctactatcca



(0145] Each of the ami no acid sequences defining the
i mmunogl obulin Iight chain variable regions for each
wo@Roorheoat i bodi es produced in Exanple 1 are sSeCT/U820011012950
in Figure 4. Each of the sequences are aligned with
one anot her and the sequences defining the signa
peptide, CDR,, CDR2 and CDR3 are identified by boxes.
Figure 5 shows an alignment of the separate CDR , 5
CDR2 and CDR3 sequences for each of the antibodi es.
[ 0146] For convenience, Table 1 provides a concordance
chart show ng the correspondence between the anti body
sequences di scussed in this -B8anple with those
presented in the Sequence Listing. TABLE 1 f,cleic

geg'?gn gfk?)gtét%% ag"g%tcgatég? gic télg %’d l‘S%%a_l n a%%a%?%bggé ©

i 801 1A aaatpagacitoigdadtic tupgidanp |ga9atgih‘a|anthgahghrtaaggggat

on 1A3 - nucl ei id 4 a), Chain
VAPl ob b tieiar @ HEeRef B rastoe kgo AR R eggt Bhdbgspte,
Haayy G@bsg n CDR2 1A3 7 Heavy Chain CDR3 1A3 8 Light
(kappa) Chain CDR, 1A3 9 Light (kappa) Chain CDR2 1A3
5 [013710 L{ight1EKXKbapsa LighaChaiaDREidbASREdiohl¢SEZ) IChHIQ) 63)
Vari abl e Region 2B8 - nucleic acid 12 Heavy Chain
var i aglgngﬁc%&ggt acrtgigguk &ggtgcgghgggtﬁamg@@ atpt
ri abl e Region 2B8 - nucl ei c aci a
i P\ ‘ﬁ% Fagle b8 8300%%?%?&%&%@%%%&} aéﬁtﬁcﬁz
CR 2aﬁcacafgt ajzBackiid agind Latdony
ZBg 18 Li ght Chain CDR, 2B8 19 &appa)
in camaaz@s 0‘02‘60 °F'g$&t°té‘¥8§b§%%a°%§ﬁ‘ﬁ$ WC cogtea

10 Heayy @agitba tBa gk QactiltttccBids hehteaRab Cotpddptct
Heavy Chain arlg%Fga Regéonaz ° otagl n 23gL|cgg fgtc

( Reppa)eaesaiitie seastighn st P%mtt@gs qﬁ%’w@@e gktaeaee 4
Lizglpt (ééﬁgpé)ga%agatya%rdcabl e Region 2F8 - protein

[0138] (15) 3A12 Heavy Chain Variable Region (SEQ ID NO. 71)

1 anaactttggg@tcaggtt L gattticctt gtectigtitt taaaagpetot gaagtotoaa
15 61 gtgcagetgg tggagtetgg gggaggcetta gtgecagectg gagggtecct gaaaatctee
121  tgtgcagcect ctggatttac tttcagtaac tatttcatgt cttgggttcg ccagactcca
181  gagaagaggc tggagtgggt cgeatacatt agtagtggtg gtggtageac ctactatcca
241 gacagtgiga agggtcgatt caccatctcc agagacaatg ccaagaacac cetgtacctg
301 caaatgaaca gtctgaagtc tgaggacaca gecatgtatt actgtgtaag acaaggagat
20 361  ggttactatg gggactatgc tatggactac tggggtcaag gaacctcagt caccgtetec
421  tcag '

[0139] (16) 3A12 Kappa Light Chain Variable Region (SEQ ID NO. 73)

1 atgagtptoe ccactcaggt cctggootto ctgctgctot gocttacaga tgccagatgt
61 gacatccaga tgactcagtc gecagectce ctatctgtat ctgtgggaga aactgtcace

25 121  atcacatgtc gagcaagtga gaatatttac attaatttag catggtatca gcagaaacag
181  ggaaaatcte cteagcetect ggtecatget gcaacaaagt tageagatgg tgtgecatca
241 aggttcagtg gcagtggatc aggcacacag tattccctca agatcaacag cetgeagict
301 gaagattttg ggagttatta ctgtcaacat ttttggggta ctccgtacac gttcggaggg

361 gggaccaaac tagaaataaa ac
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15

20

25

30

25 Heavy Chain CDR, 2F8 26 Heavy Chain CDR2 2F8 27
Heavy Chain CDR3 2F8 28 Light (kappa) Chain CDR, 2F8

wQ@ooizirgdops (kappa) Chain CDR2 2F8 30 Light (kappEVPS2007/012950

Chain CDR3 2F8 31 Heavy Chain Variable Region 3B6 -

nucleic acid 32 Heavy Chain Variabl e Region 3B6 -

protein 33 Light (kappa) Chain Variabl e Regi on 3B6 -

nucl ei ¢ acid WO 2007/ 143098 PCT/ US2007/012950 -37 .--
.g.w. 1w " AN HIPAMA'YZED"}1 ; I~S'EQ . _tN ~~ ;

ote~n or N, ucl e~c A KOM 34 Light (kappa) Chain

Vari abl e Region 3B6 - protein 35 Heavy Chain CDR, 3B6

36 Heavy Chain CDR2 3B6 37 -Haavy Chain CDR3 3B6 38

Li ght (kappa) Chain CDR, 3B6 39 Li ht (kappa) Chain

[0140F D 2175 Refdtt :u%é ggéus@igg@g %@?Qm%tég%%o [1384453) (SEQ ID NO.

81) Chain Vari abI e Region 3Dl 1- protein 43 Light (kappa)
Chain Variable Region 3D11 - nucleic acid 44 Light
( Kappa)cchimmicgad/riccedaliet gRasticoar tgBdcckteg gictgtigco cactiecty y

Wi 1 CaREeRRE o BRI oe AR B e e B RS
Lllgmt (deapaaigpGiedctptéiBbggigtde adlcttdcchige(ghkanp gagttigaca
3D11 51 I—leav%g Chain Vari abl e Regl on 1D3 - nucleic

ac1|8é| Hotappelioh2agRagaica SLERciBice CRISEISSTC 1988occasr SBT3
Lizaht (desipadgt cacc\é@rg\/a@cq%&e@aa@g@gﬁcaagawdr@gtgc@ag@g
54 Light (ka pa Chai n Vari abl e Regl on - protein

530hea\at gazgRites @@tgtwgﬂé%ﬁﬁga@w%twcewﬁsc
361 ccccaaagcec caaggatgtg ctcaccatta ctetgactec taaggtcacg tgtgttgteg
421 tagacatcag caaggatgat cccgaggtce agttcagetg gtitgtagat gatgtggagg
481 tgcacacage tcagacgeaa cccegggagg ageagttcaa cageactttc cgetcagtea
541  gtgaacttcc catcatgcac caggactgge tcaatggeaa ggagttcaaa tgcagggtea
601 acagtgcagg tttecetgec cccatcgaga aaaccatetc caaaaccaaa ggeagaccga
661  aggctccaca ggtgtacacc attccacctc ccaaggagcea gatggcecaag gataaagtca
721  gictgaccetg catgataaca gacttctice ctgaagacat tactgtggag tggcagtgga
781 atgggcagcce ageggagaac tacaagaaca ctcageccat catgaacacg aatggcetctt
841 acttcgtcta cagcaagctce aatgtgecaga agagcaactg ggaggcagga aafactttca
901 cctgetetgt gttacatgag ggectgeaca accaccatac tgagaagagce cteteccact
961  ctoctggtaa atga

[0141] (18) Mouse IgG1 Heavy Chain Constant Region Determined for 1A3, 1D3, 1F3,

and 2B8 (derived from AJ strain mice) (SEQ ID NO. 82)

1 ccaaaacgac acccccatcet gtetatccac tggeecctgg atctgetgece caaactaact
61 ccatggtgac cctgggatge ctggtcaagg gctattteee tgagecagtg acagtgacct
121 ggaactctgg atccctgtec ageggtgtge acaccttcee agetgtectg cagtcigace
181 tctacactct gagcagctca gtgactgtec cctccageac ctggeccage gagaccgtca
241  cctgcaacgt tgececcaceeg gecageagea ccaaggtgga caagaaaatt gtgeecaggg
301  attgtggttg taagccttge atatgtacag tcccagaagt atcatctgtc ttcatcttee

361 ccccaaagee caaggatgtg cteaccatta ctetgactee taaggtcacg tgtgttgtgg
421 tagacatcag caaggatgat cccgaggtee agttcagetg gtttgtagat gatgiggagg
481 tgcacacagce tcagacgcaa cccegggagg ageagttcaa cagceacttic cgetcagtea

541 gtgaacttcc catcatgcac caggactgge tcaatggeaa ggagttcaaa tgecagggtca



57 Heavy Chain CDR3 1D3 58 Light (kappa) Chain CDR
1D3 59 Light (kappa) Chain CDR2 I1D3 60 Light (kappa)
w@h@7n4BPR3 | D3 61 Heavy Chain Vari abl e Regi onPd#8S2007/012950
nucleic acid 62 Heavy Chain Variable Region 1 F3 -
protein 63 Light (kappa) Chain Variable Region 1F3 -
nucleic acid 64 Light (kappa) Chain Variable Region
I F3 - protein 65 Heavy Chain CDR, 1F3 66 Hea Chain

CDR2 IF3 67 Heavy Chain CDR3 1F3 68 Light (kappa)

Chain CDR, 1F3 69 Li ht (kappa) Chain CDR2 1F3 70
Li ght (kappa) Chain CDR3 1F3 71 Heavy Chain Variable
Regi on 3A12 - nucleic acid -B83-Heavy Chain Variabl e
Regi on 3A12- protein 73 Light (kappa) Chain Variable

VBB o B sas STt AthEpadthablHiine LARRRR i dhccen

136176 a@gmya@@tg’tamttadhbﬂtc ctAagdmgoy gBiggcrrafDRBafAlD

i gh 3A12 t (ka
Gk o G S0 Sedania gatoprepthsea inoie bens R R gy,
2087/ 14309%af¥elddd ?gé%& RcdQfdhca ciBgdddatidatgdicaca ghtggctett
conveni ence, the ences represent the
a8l sogbinPRpIECispatIaaEe AGARTRCIRSAAEEchRgA EpIBRea
Clogi N S@EeeREEsitdchiple poERBER RO AL hgégﬁﬂ%ég%rdtét&lc@ct
and constant ~ tegi on sequences) for each of the
affbil boditesdegiazaterbed in this Exanple. It is noted that

t he const ant re| ons of the nurl ne ant| bod| es 2F8
{01423 A1 2(193 HReferen appa Light C 3 (Y00807) and Mouse

KeppP L S3HG aadid @oﬁﬁéﬁ% Ao mnamtﬁpﬁmem N8 CHSACASePom AJ

anti podi es, wer e

MQBEEHWIDMtMy were all derived fromAJ strain

mce. It is appreciated, however, that the variable
r dgi on &sqtﬂétg?égcamg@qti&%@?%ﬁ@cﬁcmcwgagcg&t@@aﬁg

eagh OI%QF%,%%QJ c%%g% gaa&aaéccr&ga%%aé%q@

known art to produce a
f dri |gaggmgmmwmghcmmmmtmmamwhaatmgaca

181 gcaaagacag cacctacagce atgagcagcea ccctcacgtt gaccaaggac gagtatgaac

241  gacataacag ctatacctgt gaggecactc acaagacatc aacttcaccc attgtcaaga

301  gcttcaacag gaatgagtgt tag

[0143] (20) Mouse Kappa Light Chain Constant Region Determined for 1A3 containing
one altered nucleotide compared to 1D3, 1F3, and 2B8 (underlined) (SEQ ID NO. 84)

1 . gggcetgatge tgecaccaact gtatccatct tcccaccate cagtgageag ttaacateig

61 gaggtgcctc agtcgtgtge tictigaaca acttctacce caaagacatc aatgicaagt
121  ggaagattga tggcagtgaa cgacaaaatg gegtcctgaa cagttggact gatcaggaca
181  gcaaagacag cacctacagc atgagcagca cceicatgtt gaccaaggac gagtatgaac
241 gacataacag ctatacctgt gaggccacte acaagacatc aacttcacce atigtcaaga

301  gcttcaacag gaatgagtgt tag

[0144] Each of the amino acid sequences defining the immunoglobulin heavy chain
variable regions for the antibodies produced in Example 1 are set forth in Figure 2. Each of the
sequences are aligned with one another and the sequénces defining the signal peptide, CDR},
CDR; and CDRj are identified by boxes. Figure 3 shows an alignment of the separate CDR‘ ,
CDR; and CDRj sequences for each of the antibodies.



10 [0148] (1) Nucleic Acid Sequence Encoding the Full
Length 1A3 Heavy Chai n Sequence (1A3 Heavy Chain
wy/an7aoes Regi on and | g3 Constant Regi on) (siPEEUS2007/012950
sequence underlined) (SEQ ID NO 122) 1 atgaactttg
ggctcagatt gaattttcctt gtccttgttt taaaaggtgt
gaagtgtgaa 61 gtgcagctgg tggagtctgg gggaggctta
gt gcagcctg gagggtccct gaaactctcc 15 121 tgtgcagcct
ctgaattcac tttcagtaac tattacatgt cttgggttcg ccagactcca
181 gagaagaggc tgcagtgggt cgcatacatt agtcctggtg
gtggtagctc ctactatcca 241 gccagtgtga agggtcgatt
caccatctcc agagacaatg ccaagaaéac cctgtacctg 301
caaat gagca gt ctgaagtc t gaggacaca gccatgtatt actgtgcaag

[0145f¢ aaﬁ%‘ixg&‘ InP8tl &?&i\%ﬁge RSP LIRS light chain variable
ggggt caa gaacc cag tctcc tcagccaaa
regionsdfac amtmfdhea&nﬁﬂgidﬁsqirodmdug Foemple §gret sot futh ipclGgumak t Each of the

seque{x%egs &%ggl CE vg?lé 88 ag C@L&%ﬂ)ﬂ%&% g?cgtggéegst &%{h@tsgnal peptide, CDR;,

CDR AHr@d0@DRg gite ldérgﬁ%d&gcbom cEFHaet §tshows go alipmhentGifthe separate CDR;,
gacclcraca ctctga ctcagtgact gtcccctcca gcacctggec
CDR?C‘H’Q‘C(;@ E‘Eﬂue’ﬁ%ef ??é’ ﬂfé]&%g‘ggﬁ’pl'e@ccca cccggccagc

Bt T e T

betweéf hd HRHOAG G8JuchdeLdisaBoed ﬁﬁhﬁ%}%ﬁﬂe a&:ﬂﬂﬁbgé PRsented in the
ctcctaaggt cacaggtgtt 841 gtggtagaca tcagcaagga

Sequanggddsttiag gt ccagttca gctggtttgt agatgatgtg 901
gaggt gcaca cagct cagac gcaaccccgg_gaggagcagt tcaacagcac

:ttc::gctca 961 gtcagtgaacT tcat gcaccaggac
 degaaggetc ! I
aaca hafn Yerighe degion oS ¢
aaca pa)Ghaity Variable Beglon, 149 — nusipic acid
t gga FoE eapn Q@g@i@;na ledie 3&3?3@8&‘%@ ga
cacagatgge—126 %65 ¥ Ghaig ED‘R‘ jzsqcageaa getcaat-gtg-
caga 3agc& actgieage Al CORe IAS 00 1007 4 eaeetget
Ot gt GitacataaghaitAleCREN DR LA3 o on cnp sanectetee
1381 [actetect & AL ag AP Lthos
PCT/ 2007/ 01205 & et Hiappa) CRAIN GRS I o oo
Def i %J’Q:‘; tHhe—Frs Light RDL quem :]éf an—Seguence—(IA3
Heav R hain Variable Reégion %-—n cleicdead —. |
avy hnat e R Yy Chith VA RElon 258 TRty o0 O
(wi Loyt STomal | ST OED) Qhen bl Kedgich2s ~nucleic acid
eval y§3999 T VUPYY et (kappd) Chidln' Vatiaple REEIGh 288 prbteind 'V &Y
| Spgggza YY— o 0] Héw l?lbbl?bé@d'“”' VAL gllbblKSELT
tanyy 'Gg 99 UQYYQ‘H@WCP@H BY 125 —ssaktt ppbv
ypl aj Jg;aaq_mﬁegﬂ CNKH EBB vtwisgstssgvhtfpavi T
18 Light (kappa) Chain CDR; 2B8
19 Light (kappa) Chain CDR,; 2B8
20 Light (kappa) Chain CDR; 2B8
21 Heavy Chain Variable Region 2F8 — nucleic acid
22 Heavy Chain Variable Region 2F8 — protein
23 Light (kappa) Chain Variable Region 2F8 — nucleic acid
24 Light (kappa) Chain Variable Region 2F8 — protein
25 Heavy Chain CDR; 2F8
26 Heavy Chain CDR; 2F8
27 Heavy Chain CDR; 2F8
28 Light (kappa) Chain CDR, 2F8
29 Light (kappa) Chain CDR, 2F8
30 Light (kappa) Chain CDR; 2F8
31 Heavy Chain Variable Region 3B6 — nucleic acid
32 Heavy Chain Variable Region 3B6 — protein

33 Light (kappa) Chain Variable Region 3B6 — nucleic acid




181 sdlytl sssv tvpsstwpse tvtcnvahpa sst kvdkki v

prdcgckpci

ct vpevssvf
wao rwditgdookip evqf swfvdd vevht agtgp reegf nstfr

241 i f ppkpkdvl titltpkvtc

svsel pi mhg dw ngkef kc rvnsaaf pap iektisktkg rpkapgvyti
pppkegqmakd 10 361 kvsltcmtd ffpeditvew gwnggpaeny

knt gpi ndtd gsyfvyskl n vgksnweagn
| hnhht eksl
Encodi ng t he Ful

421 tftcsvl heg

shspgk [0150] (3) Nucleic Acid Sequence

Length 1A3 Light Chain Sequence

(1A3 Kappa Vari abl e Regi on and Constant Regi on)

(signal

sequence underlined) (SEQ ID NO

124) 15 1

at gagt gt gc ccact caggt cct gggg7t-g ct gct gct gt ggcttacaga
61 gacatccaga tgactcagtc tccagcctcc

t accagat gt

gagce gy

181

Jggaaat ct T ¢t

gcaacaaaCI

t agcg

gt gyt gttt

:‘ '
‘1cﬂﬁhSB8[9“[
F Heavy'Ch

aggc;

gacay ttty

L CRARECPRIGAY cerygcagrct 20 30T

gaag

gttty gga

S CERCEbRI 384 U000t a creccgracac

Ly

gttc

gugg— 361

L a
oy HCHBIEOR] #i5gt acgggcet gat

gctg

f@pcaa Crgrs

QQQ@?EP
TEARAkdpb) CHaCCOR, 336" ! CCadt gage

agtt(

agarc rgoa

YT Chéin VabitB1gRegl6A 301 I Jadcléigdadidt Cl ac

481

Fggaaagaca t

GRANICRAA ValisiIeREEbA 3081 O gfondih J

aacg

ggaaa tggc

J UGSt GkappDH I CHRARCP&HabRIGgfdndA A8 04 R eic acid

cagcsi
ttga
t cac

aggadiagagt gt t ag

t he

Var i akbe Regi on

seque
itcr

aseni y snl ay

a4gac agcad

i gHe A App A TRGCPA iabRACENhHIHI 12profeih

48agg acgag

| Rk OPCRAIA QDN 383 1 agCt at acCct gt gaggccac

agaca 661

Feaee Ch4in CORG3DI gt caa gagcttcaac

HeddpChail €DREBON €I N Sequence Defi ni ng

FuBl Length

1Achtldpbh) CHaal ODReSPENCe (1A3  Kappa

alght Qeipph)aTHainREQROFP1 W t hout si gnal

r30e) (SEQ |

D.i2HD(kabs®)ChbindCORE 3B PpRAS | svsvget vt

WHEg kg ClAis [Matihbly Regibi | B8 g\ipeleic30id6 1

rfsg
aapt

$g3gtq fslki

NEagp Chalh Yayiytslg Region) | Y tipggeigt kil ei kr ad

sefpp 121

I5610 (kg 9CImin/Ciriabie Reghdodi Dk mkdleic acid

dgse

gagvl nsw

Qdsik dkapby)TEL V ariableRegidnkidssre piotein

sytc
Sequé

Seque

Const
NO
ct acé

ggctg
tgca

128) 1 at gqg

babhkt st spi

\Heafn Chaie CORG1IHR] (5) Nucleic Acid

bi56e Encodi 1

HealeChaih ICORIHBh 2B8 Heavy Chain

pi3¢e 35 ((2H

S&khgﬁcmmﬁhﬁﬂhlvariable Reqi on and |1 G

aft Reaqi on)

Liglht irc@BR,; WP3lerlined) (SEQ I D

dngggngHﬂahdaﬂRstbktttttq gcagcaacag

@&t gt ccact
j®dct g gt gaad

dd ka Bi 23 agcagcct qg

ctt ctgg

dieary C @abhndaqBﬂgﬁagﬁlgﬂmﬂﬂsiﬁﬂ_______
gige i Bhapmteinct gqqt gaa

t cags

IS

dacct 40 1

tHeauy Chaip MVariehle Re
ageig [eictacid

aatcg

4cca acggt

iLi int YariahleRgeion I
ddgH &km%gmwm?ﬁ{emr gt pretgin

#Aggc cacad

tHeary Chaip G dEB cct ccagcac acu:r;t acatg

agagq

880t C cagca d

301 (
actg

aag :-1:-1:-1(‘1‘

:quatmgﬁm GQR&C]{EAPJ ct m*nnt ct ;aLt
Heayy Chain CDR; 1F3

68

Light (kappa) Chain CDR, 1F3

69 Light (kappa) Chain CDR,; 1F3

70 Light (kappa) Chain CDR; 1F3

71 Heavy Chain Variable Region 3A12 — nucleic acid
72 Heavy Chain Variable Region 3A12 — protein

73 Light (kappa) Chain Variable Region 3A12 — nucleic acid
74 Light (kappa) Chain Variable Region 3A12 — protein
75 Heavy Chain CDR,; 3A12

76 Heavy Chain CDR; 3A12

77 Heavy Chain CDR; 3A12

78 Light (kappa) Chain CDR, 3A12

79 Light (kappa) Chain CDR, 3A12

80 Light (kappa) Chain CDR; 3A12

BO1/US2007/012950
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361 ggtagcatct ttgactactg gggccaaggc agcaccctca
cagtctcctc agccaaaacg 421 acacccccat ctggctaccc
W@eaoggewest ggatctgctg cccaaactaa ctccatggtg VECT/US2007/012950
2007/ 143098 PCT/ US2007/ 012950 -40 481 accctgggat
gcctggtcaa gggctatttc cctgagccag tgacagtgac ctggaactct
541 ggatccctgt ccagcggtgt gcacaccttc ccagctgtcc
tgcagtctga cctctacact 601 ctgagcagct cagtgactgt
cccctccagc acctggccca gcgagaccgt cacctgcaac 661
gttgcccacc cggccagcag caccaaggtg gacaagaaaa ttgtgcccag
ggattgtggt 5 721 tgtaagcctt gcatatgtac agtcccagaa
gtatcatctg tcttcatctt ccccced88ag 781 cccaaggatg
tgctcaccat tactctgact cctaaggtca cgtgtgttgt ggta acatc

[01472 t gat§ %af&%%hgexﬁé&c%c&%qggi&&%%% GaRes éstehgfh@%ctual or contemplated

gt gga ggt gcacata aacgc accccggga

full leggthdrayy tod hghagraacsetqubmagc(t ¢ agantaiagigeal the va@@ble and constant
cccatcct aggact t a t

reglon SR o PO B SRt DR RRL R o e 1 A hat e

constdnt eSflorsoftha mﬁagm@bomaggs [, 33@ ﬂmd: a@gn gtexe aot sequenced but

are prgsig}ietcf tg’) ¥ (\:1525]% S St {a%??qagg%‘g el aﬁ%%g glé% t & and 258 antibodies,

whichAgE:80eg6d e 8 FAHASOGREE allldéHivea Gt QUadRiR AT &s ﬂ@ﬂ@@premated
cactca&@cc at cat ggaca cagat gctc ttacttcgtc

howeyescthigt hegrariabledegiog SaaurRg e EWSFERS 1@@&‘&( tQeeh of a number

of otheRE&Tstk tdgidrm séq%%ﬁcéltl&to%ct@ttﬂoégﬁﬂfe‘atlﬁ@ﬁe &@?&ﬁﬁﬁﬁ@é active full
actgagaaga gcctcectceca ctctcecctggt 1381 aaatga 10153]

length sympneglebwlisbeayysad lipbt Fding the Full Length 2B8
Heav

Chai n_ Sequence (288 Fbav Chaln Varj abl e Regi on
: Sem he ngth Lad Heawel hain Sequence

@ b@a*ﬁ‘@aﬂ\@)l% i(%%l)onjang__gb‘ﬂ wﬁﬁmt K%? l"éj&nz% sequence underlined)

Whgr Tew ge | npt nght ny
(SEQAPKNQs k32) tvdkssstay ngl ssl t sed savyycarny vgsi f dywgq
gttltvssak

121 ttppsvypla pgsaagtnsn1vt|oclvkgy
f pe tEY 3RA RAFFIEIE

S £ Y;e-- ? aactctecce
L i i S S Tl

s&Etc ctactatcca
t 2qb Op¢ 2RE o &8 b s¥YER L £ 38Hcdap b BEE AWk 8a keééﬁgiacac cctgtacctg
aabpa¢aa§dgageéddcgtgdagtpqvgaggppgwa.@gnakgﬂatslacéﬁ&bcaag acaaggggat

t GiFiLt GFt e taFy \BOURYFRT IGpERITER 9&’&9 eyt QWFFN g legccgtetee
@éégngcﬁa?az oSSt Helr nitt 1k ?g W%B ol toacaste
Nlé Eeéi \;6% § $%@ ngtgkiﬁagaggi' 3‘5@”9@ %gt cctgecagtcet
lcBa (H&@B§é§ca QQ@E RegA 4888l cagegagacce

Cszatgwﬁacaegtanabgésgqpma cengydea@maagndewéaggedégddaEgpdlaattgtgccc
N@21 am)atzgm FraatTEsCabbaEEREYt acrREEetGRYceagtateate tgtotteate
aﬂgé Sﬁﬁqﬂpc Fﬁpgf;gggﬁgqugﬂFgg attactctga ctcctaaggt cacgtgtgtt
841 gtggtag tcagce ga~tgdatce g gtccagtteca gctggtttgt agatgatgtg
901 gaggtgcaca cagctcagac gcaacceegg gaggagcagt tcaacagcac tttcecgcetca

961
1021
1081
1141
1201
1261
1321
1381

gtcagtgaac
gtcaacagtg
cegaaggctce
gtcagtctga
tggaatgggc
tcttactteg
ttcacctgct
cactctcecctyg

ttecccatcecat
cagctttecce
cacaggtgta
cctgcatgat
agccagcgga
tctacagcaa
ctgtgttaca
gtaaatga

gcaccaggac
tgcccecate
caccattcca
aacagacttc
gaactacaag
gctcaatgtyg
tgagggcetg

tggctcaatg
gagaaaacca
ccteoeccaagyg
ttcectgaag
aacactcagc
cagaagagca
cacaaccacce

gcaaggagtt
tctccaaaac
agcagatggc
acattactgt
ccatcatgga
actgggaggc

atactgagaa‘

caaatgcagg
caaaggcaga
caaggataaa
ggagtggcag
cacagatggc
aggaaatact
gagectetec
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61 aacattgtaa tgacccaatc tcccaaatcc atgtccatgt
ccat aggaga gagggtcacc 35 121 ttgagctgca aggccagtga
wWQaaUgimwegt tcttatgtat cctggtatca acagaaacca 1BAT/US2007/012950
gcgcagtctc ctaaactgct gatatacggg gcatccaacc ggaacact gg
ggtccccgat 241 cgcttcacag gcagtggatc tgcaacagat
ttcactctga ccatcagcag tgtgcgggct 301 gaagaccttg
cagattatca ctgtaggcag agttacaact atccgtacac gttcggaggg
361 gggaccaggc tggaaataaa acgggctgat gctgcaccaa
ctgtatccat cttcccacca 40 421 tccagtgagc agttaacatc
t ggaggtgcc tcagtcgtgt gcttcttgaa caacttctac 481
cccaaagaca tcaat gt gaa gt ggaag@t-t gatggcagtg aacgacaaaa
tggcgtcctg 54]. aacagttgga ctgat cagga cagcaaagac

[01492gC ag@t iﬁé@eiﬂ%@é&%&% %ﬁﬁ&gf&fe%ﬁ&er% 1hb %&?g&ﬁm Seﬂuence (1A3
£ coinn) ¢ il sgquan

Heav‘ﬁﬁlhahﬁﬁaaahle Regivmantldp o) 6 sigpal sg
NO. 1gﬂ)ZOO?I 143098 PCT/ US2007/ 012950 -41 [0155] (8)
Length 2B8 Li ght
ispgggssyy

tein Sequence Defining the Full
Chah” el (V%E K1PP& NREL 8D S REG D

&&rbr g‘i&ﬁl 3 g qi;/Na gggtsvtv
aﬁ@ﬁﬁﬁﬁgﬁﬁéﬂvt g€k asepveSAtY Stwtgglspss gvhefpavlg

vkge8tDd U§ g émaéd &a&yﬁ
GSpkEdivegd sasnrave v*pzbse&i.vtr asgkrdiitivs pydepckpei ctvpevssvE

13.9)L dsdHtBb S pies

e&ﬁéd k§ h tYYYQH?%g (e vewhtpgiap reegfnstfr
eip g 7 rﬁwﬁﬁ pkegmakd

st@égmg c‘{; L ceat t S Sp v

ksnweagn

[0156] (9) Nuclei c AC| d Sequence Encodi ng the Ful |
&éﬂbeﬁﬁfﬁdﬂi@he (Fﬁﬁ&,ddg)ﬂy {Amjg}_ﬁ Chain Sequence

[01souengm BIESIei&AVM

124) gctgggt ctt tot cttcctc ct gtcagt aa ctgcaggt gt ccactgccag
61 gtccagctga agcagt ctgg agctgagctg gt gaggcct g
gt &4 36864 GHglt 6 OAC HaCRGicaga tgccagatgt
ct t6aagamcaa@tmaatmwctg@aﬁcgaac tcagaggost ctd@ggaga aactgtcace

cagey tgt:?] ggmtgpggm&t:?t g?@ctéét*gtg?aac ? scagaaacag
% ca %aé 9g Zagiég % ‘i":";‘it‘;'(} & a%{— g tgtgccatca
gtﬂgaﬁ 593 Adcad autEd At F s

aacag cctgcagtct
geehg eah§a0irehatagly gfglc&b&t gﬁzltg?:g&ﬁﬁg cOqgpFgact &tcccacca
3GRigyacygitgget ddrgaatact gggagtoeagyagacgant gteerttgaa caacttetac
cdgiicreerargag emaa@ traallggpsgete QaEEICAGHIC rAEERCaaaa tggegtectyg
c'st4 géﬁ%ﬁtt "z%u‘c“-tf’I Y ceaHRCrda" ageéa@?aqag geaggpgcag cacccteatg
a t %iggigéﬁikg (gé cct t ga?c tcacaagaca
ctggaactct 20 541 ggafbcctgt cdagcggtgt gcaca tc
{0151‘]Cagﬁ)QPﬁﬁe&Mﬁ&xﬁe@eﬁﬁﬁ%t&CﬁﬂI Lefiil 10B06IG6AC0RAIn Sequence (1A3
cagt gactot CCCCtCC&gC acc goCCC& gcgagaccgt cacct caac
Kappa Mariable Regian angd Sopstant B Reg . aneg h(SEQ ID NO. 125)

att t 721 tgt aa ccttb'gcat at gqucllwa atnladgvps

ttgtgc ca
agt écg?ﬁ% § %til’g ;tgcg ?@;@Qg{h Cﬁg@ gtkleikrad aaptvsifpp

121 sseqltsgga svvcflnnfy pkdinvkwki dgserqngvl nswtdgdskd stysmsstlm
181 ltkdeyerhn sytceathkt stspivksfn rnec

.J—!._IEI..

[0152] (5) Nucleic Acid Sequence Encoding the Full Length 2B8 Heavy Chain Sequence
(2B8 Heavy Chain Variable Region and IgG1 Constant Region) (signal sequence underlined)
(SEQ ID NO. 126)

1
61
121
181
241
301
361
421

atgggatgga

gctatatcat

cctctttttg

gtagcaacag

ctacagatgt

ccactceccag

gtccaactge
tgcaaggett
ggacaaggec
gagaagttca
caactcagca
ggtagcatct
acacccccat

agcagcetgg
ctggctacac
ttgagtggat
agagcaaggc
geectgacate
ttgactactg
ctgtctatccec

ggctgaactyg
cttcaccacc
tggagagatt
cacactgact
tgaggactct

gggccaagge
actggceccct

gtgaagcctg
tactggatge
aatcctacca
gtagacaaat
gcggtctatt
accactctca
ggatctgetg

ggacttcagt
actgggtgaa
acggtcatac
cctccagecac
actgtgcaag
cagtctectce
cccaaactaa

gaagcetgtce
tecagaggect
taactacaat
agcctacatg
aaactatgtt
agccaaaacyg
ctccatggtg
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[0153; Rxof
Heav
NO. 1IR@nhgt h 2F8 Li ght Chai n Sequence

781 cccaaggatg tgctcaccat tactctgact cctaaggtca
cgtgtgttgt ggtagacatc 25 841 agcaaggatg atcccgaggt
tggtttgtag atgatgtgga ggtgcacaca BOWLUS2007/012950
aaccccggga ggagcagttc aacagcactt tccgctcagt
961 cccatcatgc accaggactg gctcaatggc
aaggagttca aatgcagggt caacagtgca 1021 gctttccctg
cccccatcga gaaaaccatc tccaaaacca aaggcagacc gaaggctcca
1081 caggtgtaca ccattccacc tcccaaggag cagatggcca
aggat aaagt cagtctgacc 30 1141 tgcatgataa cagacttctt
ccctgaagac attactgtgg agtggcagtg gaat gggcag 1201
ccagcggaga actacaagaa cactcagocc atcatggaca cagatggctc
ttacttcgtc 1261 tacagcaagc tcaatgtgca gaagagcaac

t 4993995R058083kaCsJtcat Asfd@at e 82l @hgt tARALBgac ctggaactet
2889 CHi@eacERAeasERftgdCdGrgaatr gesgcigrecardfdagtecdg@ictctacact
1881 @ambgagds chOidedtat 19)caRroa®d rcSerprerecaRefoprAcgly cacctgeaac
t §61 FIftgcEeap IFo2FSRaded @aﬁmtﬁéaa@?ﬁ?éaezmtgﬂé ggattgtggt

gct cagacgc
cagt gaact t

tgkip a t catctt ccccccaaag
Cﬁé} cc aagagﬁqaggg Zzgza a;;%E? ﬁ§ %ﬁﬁ CﬁggF% tgtgttgt ggtagacatc
Ergaﬁé gg Qe gg% gﬁgi) atgtgga ggtgcacaca
q\éa kgisQagalyd I%Qt:éé! RYRaLEY FHagtgaactt
| @PYSESdatYatdd akta daatggﬂzssggégtﬂagls&ﬂgdaddgc caacagtgca

savyfgnuUtgcbgggybdyv§y$ggt¢daaassa¢© tt2daddqepsygqacagace gaaggeteca

§aath 9$§ﬁF%T4 §P ﬁta$Qﬁ¥@Fg%H| gtctgacce
é ﬁgﬁ? c§ﬁ ?% “’C‘E Gote teactiogce
qs 19%@\5@ é?t\e gpc@ RQyd t Igﬁgaig@sg ottt cacctgetot
13k agl{Heneest farehddHgaegecatttccca ctetectggt

hpsmhqﬂuha gkefkcrvns aafpaplekt i skt kgr pka pgvyti pppk
egnakdkvsl 45 361 tcn1tdffpe dltve gwng gpaenyknt g
Ael e fimig: Lengph 2k aany ohain Sequence (2B8

n?an é 36 Jtalggli/egﬁtr?jlg W&ﬁ? a] Seqliénce) (SEQ ID
(2F8 Kappa Vari abl e

Reglon and Constant Region) (signal sequence

N LRARE BN L)l i tvacar
Eziﬁns %(ﬁ ﬁg A4 v fggfwht: fpavlgsdly
Qg tvflg Qt ﬁﬁi‘l@v ssvEifpp

g %‘t ga

ggg@t éyet

02d g HeHREE £ id Q&ﬁﬁﬁgﬂﬁ:&@gg@@@%@admg icﬂ:ﬁ_&)reeq fnstfrsvse

t abgai;g@maz;daixa@udaakatvneawp@@talet ib8txpARRAGAARL PPk egmakdkvsl
99 ﬁ%}f S chaveramgt erieeyanty itigdbdoydavy gtlayalss gweagntite

24

&@@ghﬁéhﬁﬁﬁﬁPa@ktggcagtggg tctgagacag

[0154 ;Egm 5 Bnee } hain Sequence
(2B8 Hagpd VatihbleRdolicranah ao@mgq@mm (ag geqedite aihdelinedc(SEQ ID NO.
128) aact gt atcc

cttcatatcc
tcccaaatce

1 atggaatcac agactctggt atactgctct

ggttatatgg tgctgatggg

61

121
181
241
301
361
421
481
541
601
661

aacattgtaa
ttgagctgca
gegecagtcete
cgcttcacag
gaagaccttg
gggaccagge
tccagtgage
cccaaagaca
aacagttgga
ttgaccaagyg
tcaacttcac

tgacccaatc
aggccagtga
ctaaactgct
gecagtggate
cagattatca
tggaaataaa
agttaacatce
tcaatgtcaa
ctgatcagga
acgagtatga
ccattgtcaa

gaatgtggtt
gatatacggg
tgcaacagat
ctgtgggcag
acgggcetgat
tggaggtgce
gtggaagatt
cagcaaagac
acgacataac
gagettceaac

atgtccatgt
tcttatgtat
gcatccaacc
ttcactctga
agttacaact
gctgcaccaa
tecagtegtgt
gatggcagtg
agcacctaca
agctatacct
aggaatgagt

cagtaggaga
cctggtateca
ggaacactgg
ccatcagcag
atccgtacac
ctgtatccat
gcttcttgaa
aacgacaaaa
gcatgagcag
gtgaggccac
gttag

gagggtcacc
acagaaacca
ggtcccegat
tgtgcggget
gttcggaggg
cttcececacca
caacttctac
tggcgtcctg
caccctcacyg
tcacaagaca
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421 atcttcccac catccagtga gcagttaaca tgtggaggtg
cctcagtcgt gtgcttcttg 481 aacaacttct accccaaaga

W@ 210cA83008 ¢ aagt ggaaga ttgatggcag tgaacgacaa B@WUS2007/012950
aat ggcgtcc tgaacagttg gactgatcag gacagcaaag acagcaccta
cagcat gagc 601 agcaccctca cgttgaccaa ggacgagt at
gaacgacat a acagctatac ctgtgaggcc 15 661 actcacaaga
catcaacttc acccattgtc aagagcttca acaggaatga gtgttag
[01591 (12) Protein Sequence Defining the Full Length
2F8 Light Chain Sequence 2F8 Kappa Vari abl e Regi on
and Constant Region) (wthout signal sequence) (SEQ ID
NO. 133) 1 divltgspas | avsl ggiat isckasgsvd ydgnsyi nwy
ggkpggppkv |iyvasnles 20 61 giparfsgsg sgtdftlnih

[0155f"ee§ggrp¥e1% g@@&g‘ﬁg@g gk Ll s AISRDY {ne Sequence (2B8

ugser
KappalVhiristily Regionldid SohdthrtiRbey th s&dusnee) (BEQ ID NO. 129)
ksfnrnec [01601 (13) Nucleic /—\CI d Sequence Encodi ng
t hel Fuilvimt bewigt WS@BGBGI*EQV%%aPW‘SQG{UEWkPZQ BBiyg asnrntgvpd

Heaifyrfeﬁasﬁaﬁxﬁarfr:ébﬂrsewmé %@'&f E 1%%§F?t§])aaptvs1fpp
8 & qﬁgv 133 skd ‘stysmsstlt
(iﬁgﬁké%xgg@ gv?%%%fttct cttcc?%ﬁé g?::agt aa ﬁgaaggt gt

[0156f Cacdoy CqadeicticifldeaadsdeIhc88m3ahe Fﬁﬂ I&ﬁgﬂﬂﬂgag Chain Sequence
gt gagcct%ggtcctcagt gaagatttcc 1 caaggctt ‘

(SE Q?Iﬁr}é cagggtc ttgagt ggat tggacagatt tat cct ggag
atggtga g taactacaat 241 ggaaacttca agggt aaagc

cacaci grehbt§EAGRe M cteCt &RPbSEC ¥geetafAhlct Rlgtgt ccactgccag
cagtt SBGRaceeL h@ae@tagtggagg@egctg gegatgiabt gdaitgbggatonagatgtee
cdag CtopggocB6 Frovataagagt cactaet aa@ttac—‘t tgaa tcagaggcct
9%‘?‘?:ttt§§6%l 3¢t Eﬁa@age%t gtac ttactacaat
t g, cctacatg
3§€ Eaiﬁiiﬁagiia a@%%‘é o @Cg’fii%é § %ggii@i‘a ﬁéaft‘"taéé%é Coosgacty
Cc agccaaaacg
AQ6 ¢ ogd e ca gﬁ@e&wcc5ﬂ<§tg§aeﬁéﬁ %aﬁcﬁglﬁfggﬁ&i&‘aa@.ctaa ctccatggtg
C 38l i graggast idectgagrant gdorhytec glcttgastioc tgfiibtgac ctggaactcet
t aé acqzattg:&cgwag@eea@qt agEIEC €kkc tc'@égﬁ?ﬁ(?@t t 2L tctacact
0308 of 48 fa?E%%n%Fé’ tE5F Foreeage q%&g% ca E cegt ‘cacctgcaac
cccacc aa g gcccag ggattgtggt
a@QQtZBEg %&5 ﬁé@ta &&éﬁdlagia o i i Atctt cceccccaaag
ageet &cg&‘a@lbgﬁﬁ@tt@éagi&a(ﬁcaﬂﬁﬁﬁbaﬁt Q:@Eﬁiﬁ&tat c§Gteh t € Yytagacatc
4347 8dgragags ctacagiRit-gt gRit teage alghact gtalggacdagitgga ggtgcacaca

aggl caayagatas tag!tcgg¢9599a8masg=asat@ a@eaggserg:at getaatcagt cagtgaactt
gggt caacagtgca

é%égc ﬁg?% g‘ic @%ﬁ ttg:fgaa@g;i@gggc aaggctcca

gtctgacc
GliGaot £gat

Jcagaél@éc.tt‘i Q@cttgﬁag%:g @ﬁ:@:ﬁc%@t 8% dcagtg gaatgggeag
a2bgocagggadi t=caaadgy-taggicagace Hi2dtfgigCcaggidggcte ttacttegte
tieeat gf:!@@@aem CFagaaiycac SR IAICeAC TVACTIHARYY IBIRFACL aagcetgotet
45210849
t'g§ecHFE t aaagt cagt

[01573t ! Chich Brordl LA , €

ggC 10 d d(dd UJJd a(Jad

Heavy @aimea@le Regkon and I1gG1 Constant Reglon) ( thhout signal sequence) (SEQID

NO. 131)

FREA CHFFCE PR C BRAUPCERE ACETREI2IRAFHATLEGSR Ctthctggt
1141 ct gacct gca t gat aacaga

61
121
181
241
301
361
421

gvglkgsgae
nemfkdkatl
ttppsvypla
tlsssvtvps
kpkdvltitl
lpimhgdwln
tcmitdffpe
svlheglhnh

1lvrpgtsvkm
tvdtssstay
pgsaagtnsm
stwpsetvte
tpkvtcvvvd
gkefkcrvns
ditvewgwng
htekslshsp

sckasgytft
mglssltsdd
vtlgclvkgy
nvahpasstk
iskddpevqf
aafpapiekt
graenykntg
gk

tyyihwvnqr
savyfcarrg
fpepvtvtwn
vdkkivprde
swEvddvevh
isktkgrpka
pimdtdgsy£

pggglewigk
lgrgfdywgq
sgslssgvht
gckpecictvp
tagtgpreeq
pavytipppk
vysklnvgks

igpgsgstyy
gttltvssak
fpavligsdly
evssviifpp
fnstfrsvse
egmakdkvsl
nweagntftc
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1261 ttcgtctaca gcaagctcaa tgtgcagaag agcaact ggg

aggcaggaaa tactttcacc

W@ eiogaevamc caccat actg agaagagcct ctcccactct
1381cctggt aaat ga WD 2007/ 143098 PCT/ US2007/ 012950
-43 10161] (14) Protein Sequence Defining the Ful
Length 3B6 Heavy Chain Sequence 3B6 Heavy Chain
Vari abl e Region and 1 gd@ Constant Region) (w thout

si gn
lvrp

5 61 ngnfkgkat |
gl renyfdyw gggttltvss

a
gssvKi

1321 tgctctgtgt tacatgaggg

POT/US2007/012950

sequence) (SEQ ID NO 135) 1 qgvgl ggsgae
sckasgyvfs sywmwkqr

pgagl ewi gg iypgdgdsny

snvt | gcl vk gyf pepvtvt wnsgsl ssgv htfpavl gsd

132)

yfvy
[ 056

sédJyagaksadh \wrag

adatbytdNiclgetccdicdt Segieencte t

t adkssstay ngl ssltsed savyfcasgl
121 ald2t-ppsvyp | apgsaaqtn

181

leplined

[ngkefkcrv nsaafpaple ktlsktkgrp kab&vytlbb‘pkegnakdkv
10 361 sltcmtdff peditvewgw nggpaenykn tgpi ndt dgs
wRaghddcctdddedtagityne

[0158 yt ! @Slévltlf ¥cl@%séé’iﬁ§g§eé%%%9ﬁﬂg§hé #¥€ i\%hgﬂﬁ@fqiclg&h{:’@hﬁh Sequence

(SEQ ID NO.

Lbtaddceksd it cspil ketccactggt

Lea t#Ff—SBGtm:ég mgeh@aqva

é%é i

dyagggﬁgﬁz

ppeele

Eggchtag thecdegbta gagggcecacc

rEgat (¢ 3Bea¢qgﬂgaanggﬁt&§§@3caactggtac

t°§ EtfrcE
BEwni

tgcatccaa
ttcacccet
gtattga

tctagaatct
caacatccat
ggatcctecc

aldactgtatcc

6h2&a&ﬁqﬁtgae&ttd&aagiﬁqyacgﬁﬁgﬂ@hﬁ&éﬂh&tbgijghgabgtcagtcgt gtgcttettg
at4gée a@ma@tctag'g BFFgagrrgal fatqprtatadroaggiadgc AbgRjwgcag tgaacgacaa

i

aga

6951:“:’ a@&gg%ﬁ“@t gt %‘J acq_q;—‘fccta
gyl e L e

[0159F 220@h CPlotdih GRS RID

cagcatgagce

s

@ﬁ&g"ﬂx@%ﬂl L&&th 9Rg 23t X hin Sequence (2F8

tat

caccaact gt atccatcttc

aaca

{84

aGaaagt

g

1t
a?

gaal ffattaftgr cf

S

acaotato

atgagtttcc gttcacgtic

421'ecaccatcca'gtgagca tt

i Sl e

t8bi g gés(ﬂug

aaagacagca cctacagcat gagcagcacc
[01603C aag@ CNAacleicoA gdegacsriBrodmetthaFall dientaed Bi§ Eleact Chain Sequence
1 )

3B6

dca
601 ctcac

ac ca.

cricacce

100 thnlﬂ

(SEQFImNoLeguyjh 386 L| ght Chain Sequence (386 30 Kappa

at

E (SE

pkv

ID NO. 133)

llyvasnles

&%ﬁ@%ﬁiﬁ:ﬁﬂi

gga
gtt ga

Vari abl e Regi on and Constant Region) (w thout signa
sequesaigipat $6) dtPghii: ctk3¥dtdtaikatagpesgtmpast gergetat

it Gk

e

301
361
421
481
541
601
661
721
781
841
201
961
1021
1081
1141
1201
1261
1321
1381

ccactceccag

aglefetislgcs

e,
v 3 ttca

cagctcagca
ctacgtgaga
aaaacgacac
atggtgacce
aactctggat
tacactctga
tgcaacgttg
tgtggttgta
ccaaagcaca
gacatcagca
cacacagctc
gaacttcceca
agtgcagctt
gcteccacagg
ctgacctgeca
gggcagecag
ttcgtctaca
tgectetgtgt
‘cctggtaaat

¢ e Bh o

agggtaaagc
gcctaacatce
actactttga
cceccatetgt
tgggatgcect
ccectgtecag
gcagctecagt
ccecacecgge
agccttgeat
aggatgtget
aggatgatcc
agacgcaacc
tcatgcacca
tecctgecece
tgtacaccat
tgataacaga
cggagaacta
gcaagctcaa
tacatgaggg
ga

cacactgact
tgaggactct
ctactggggc
ctatccactyg
ggtcaagggc
cggtgtgcac
gactgtcecece
cagcagcace
atgtacagtc
caccattact
cgaggtccag
cegggaggayg
ggactggetc
catcgagaaa
tccacctece
cttctteoect
caagaacact
tgtgcagaag
cctgcacaac

alayrg \aHIRgeRAS:

gatt)tagcg ggzgaggggggggg

S

gcagacaaat
gcggtctatt
caaggcacca
gcceectggat
tatttececctg
accttececag
tccagcacct
aaggtggaca
ccagaagtat
ctgacteccta
ttcagctggt
cagttcaaca
aatggcaagg
accatctcca
aaggagcaga
gaagacatta
cageccatca
agcaactggg
caccatactg

gggctcagt

cctceccagtac
tctgtgeate
ctctecacagt
ctgetgeecea
agccagtgac
ctgtcctgea
ggcccagega
agaaaattgt
catctgtctt
aggtcacgtg
ttgtagatga
gcacttteeg
agttcaaatg
aaaccaaagyg
tggccaagga
ctgtggagtyg
tggacacaga
aggcaggaaa
agaagagcct

gaagatttcc
%j:agaggcct
aactacaat
agcctacatg
ccagctcggg
ctecctecagec
aactaactcce
agtgacctgg
gtctgacctc
gaccgtcace
gcccagggat
‘catctteceac
tgttgtggta
tgtggaggty
ctcagtcagt
cagggtcaac
cagaccgaag
taaagtcagt
gcagtggaat
tggctcttac
tactttcace
ctcccactct
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121 sseql tsgga svvcfl nnfy pkdi nvkwki dgsergngvl
nsw dgdskd stysnsstlt 181 |tkdeyerhn syt ceat hkt
waee@pivdss n rnec 35 [0164] (17) Nucleic Acid SeCeEsme7/012950
Encodi ng the Full Length 3Dl11 Heavy Chain Sequence
(3D11 Heavy Chain Variable Region and 1gG@ Constant
Regi on) (signal sequence underlined) (SEQ ID NO 138)
1 atggctgtcc cggtgectgtt cctctgectg gttgcatttc
caagctgtgt cctgtcccag 40 61 gtacagctga aggagt cagg
acctggcctg gtggcgccct cacagagcct gtccatcact 121
tgcactgtct ctgggttttc attaaccagc tatagtttac actgggttcg
ccagcctcca 181 ggaaagggtc t-gigaat ggct gggagt aat a
t gggct ggt g gaaacacaaa ttataattcg 241 tctctcatgt

[0161@06‘9@%2 %gte?é’_lgc%a 9228 SRR Fofl 139 §§é‘9iea% ChbiP82ence (3B6

[aC[dE[
HeavyClsin 1 tapdtig@d C3btantiBegiogy A Gipa
cactgtc tctgcagcca aaacgacacc cccatct gtc

o. 8

ponat §Ho
421
ccact gg cccctggatc t gct gcccaa act aactcca t ggt gaccct

gggi‘t Gt 334&99%}5;%%&52 G2 w#8] iypgdgd
gt g@ s%«% é PiA862a G g;l@@é&lqagg @&éﬁ%@éﬁgtixﬁ
cabgt pergesvest Jlagg§ @t@ﬁa&a’&@ﬁ: 1-6€ gagped@ive ClngRd ssgv htfpavligsd

t asgancileksacapisst t&agm\@a bdgp tBUdklgiofgt depddpcict vpevssvEiif
C@é cerikgy 36@&@ sé“ééE?V ﬁ’d€ cv@mge ©@ifnstfrsv

%ﬂec éc%E 5‘%&%‘;& §?S?§,'&a CECing 1% tlpp pkeqmakdkv
gt4ggt A % g}’ aca Cc c 5 a stklnvq ksnweagntf

at ct gt cttc accttccccc caaagcccaa ggatgtgctc 781

[01623C Caf 153 A GiclEddi 0 Fedaerite (K6 8ind thad FLl [ @8- @B BE Bigha 0hadm Sequence
atgatccc1 841 gagtccagt tcagct ggttl tgt agatgat
; -

3B6 Kegpa Na sguence anderlined) (SEQ ID NO.
136) agt t caacag cact tt ccgc t cagt cagt g aactt cccat cat gcaccag

961 gactggctca atggcaagga gttcaaatgc agggtcaaca

gt g6 agfigabrtEL 936 666 g0t dditt Lot € GAga b ok CBEEIRGaB: tccaggtate
aaece amggagawga@wa«;t ccataggta glcatacoattt atdf8ttet aggagagaga

cé—éécﬂ@@aaa@ agRAI9gy ewgg 82C AEAHRRIAPECALYREOELE At tccageag
9&@ céigiai{fiff‘é‘ﬁa&%% 2 5%H5€23?;¢9§5§E§ cat cascegocte
C&}g g% gggigcaa&ggéé @ t cigg thc gttcacgttc

agee Cd LAL 98 Raage [aggggéitgataée g e8bet A0 cLaBet g8t ccatette
1261 ¢i-preagas) ytgeaetitlggac-0geagH a};@abcacdatgt eagftgett cttgaacaac
gaBet gt cacmagag e aa1§9t1c3@§rt9;et g@aeamgaee@ata@aga acaaaatggc

Y R S

S u %

Seque?lacl:ge o %% Nt Heavy r| at‘):I e 1I"on % & %

[01632%”3 13 PB8GH 8B uédé’btﬂ%‘in%sﬂﬂ'ﬁﬁl ISS@UeIB6)Li %ﬁtséﬁﬁxﬂ @equence (3B6
gp vapsqgslsi. tctvsgrs

gVo

Kappa Yariah ',;‘a-,__,;“ mathout signal sequence) (SEQ ID NO. 137)

1 dikmtgspss
rfsgsgsggad
sseqgltsgga
ltkdeyerhn

myaslgervt
ssltitslen
svvcflunfy
sytceathkt

itckasqdik sylswfggkp gkspktliyr vnrlvdgvps
edmgivyclg ydefpftfgg gtkleikrad aaptvsifpp
pkdinvkwki dgsergngvl nswtdgdskd stysmsstlt
stspivksfn rnec

[0164] (17) Nucleic Acid Sequence Encoding the Full Length 3D11 Heavy Chain

Sequence (3D11 Heavy Chain Variable Region and IgG1 Constant Region) (signal sequence
underlined) (SEQ ID NO. 138)

1
61
121
181
241
301
361
421

atggctgtce

cggbgectgtt

cctectgectg

gttgecatttc

caagctgtgt

ccktgtccecag

gtacagctga
tgcactgtet
ggaaagggtc
tctectecatgt
atgaacagtc
tactggggcc
tatccactygg

aggagtcagg
ctgggttttce
tggaatggct
ccagactgac
tgcaaactga
aagggactct
cccctggate

acctggecctg
attaaccagc
gggagtaata
catcaggaaa
tgacacagcc
ggtcactgtc
tgetgececaa

gtggcgeceat
tatagtttac
tgggctggtg
gacaactcca
atgtactact
tctgcageca
actaactcca

cacagagect
actgggtteg
gaaacacaaa
agagccaagt
gtgccagaga
aaacgacacc
tggtgaccct

gtccatecact
ccagcctcea
ttataattcg
tttcttaaaa
gaggtttgct
ccecatctgte
gggatgectyg
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61 sslnsrltir kdnsksgvfl
aywgqgt | vt vsaaktt pps

kmrmsl qt ddt anyycarerf
121 vypl apgsaa gt nsnvtl gc

wo 2d0ggipepyv tviwnsgsl s sgvhtfpavl gsdl ytl sss REI/US2007/012950
vtvpsstwps etvtcnvahp asst kvdkki vprdcgckpc ictvpevssy
fifppkpkdv 241 Ititltpkvt cvvvdi skdd pevqgfsw vd

dvevhtaqtqg preegfnstf rsvsel pinmh 25 301 gdw ngkefk
crvnsaaf pa pi ektisktk grpkapqgvyt i pppkegnmak dkvsltcnit
361 df f peditve wgwnggpaen yknt gpi ndt dgsyfvysk
nvgksnweag ntftcsvl he 421 gl hnhhteks | shspgk [0166]
(19) Nucleic Acid Sequence Encoding the Full Length
3D11 Light Chain Sequence 3@4(-3D 11 Kappa Vari abl e
Regi on and Constant Regi on) (signal sequence

u Qgﬁfédé&‘agégc(tsﬁ&é&cth@ gddQtgdcalgggaddbbe aadrggagatcctgtecage
t Bh € agpist§eid0ctoadfRggt §Reiceatig eaagaiaaieCacdrkctgag cagetcagtyg
aa ggatgtgctc

0&d feBEhisA agt BELRGE 06 Fltebggy achgt &iglaC &ﬂﬂ:cccat catgcaccag

agaygasaaactdyicted cacto CaA@bcaar Geagt Rt geraygltet ceaceccggec
atgatccc
t cat agdaget &g hageagigadfds gebgaagabgt Glagecaoddagettt cocctgeeceee

ag gaC@fggtggy@@at JReEE i-g:a gtaa gccttgcata
e e

tast gouag { BRCEERAIC CALGTIAIG! ct%raggt gtacaccatt

Bl e
cagee gc gagaa

éggai cgt § ; iééGc %ﬂgﬁ acag gaagctcaat

GGE4 C Etdogdagsareh BdadcRCEEEAFRGLt acatgagggce

a&ahca@;dabasaagbggeag:gat Q@ajaggeac gicgaacgacacegniaggegt
541 ctgaacagtt ggactgatca ggacagcaaa gacaocacct
[01654c ag€lf) gPrgtaia §e g & :

D1t %&gé&?@’? \?zﬁfa%@&??%%n%ﬁh%é?%%b “ksés&saﬁamﬁ
dgagcttc aacaggaatyg a

(SEQ4D NO1639) (20) Protein Sequence Defining the FuI I
Len th 3D11 Light Chal n Sequence 3D11 Kappa Varl abI e

Comemnianie S s et

vt vsaakttpps
@ rqjg;s;'af" Y+1 gsdlytlsss
E%&G l@'t%&’ma}@kgm\(lﬁﬁfu v@;a&@gcwsg SYpevssv £ifppkpkdv
ShhﬂSBﬁEﬁﬂEp kyyﬂﬁﬂbMdﬂSﬁﬁﬁdﬂEgﬂgﬂtdvbeh$KQﬁﬁapf¢ﬁq¢ﬁB€fﬂk;vselplmh

12215qﬁﬂhn9 g%&;c¢v9$¢aﬁmhypl¢hhlﬁhkkwervk ngeprkegnak dkvsltemit
{sq\%wwaensmt@@wﬂ*aéyérg ﬁt BEHtTRERY ntftcsvihe
t§5ﬁv%’s‘?‘1’i‘|htﬁ %97/ 143098 PCT/ USZOO?/ 012950 - 45

[0166 016?1”]9) (%églefgu&élﬁ's%q@\gﬂcg PR g nctﬁ 5]9?1 E Btk Chain Sequence
/Kic

eav unaln'beque

NO. Is&gunce underll ned) (SEQ I D NO 142) 1atgaactttg
tcagatt gattttcctt gtccttgttt taaaaggtgt gaagtgtgaa
5 61 SLALRYELI%ab09AH Gt O 29YR00 bRt S deagesd G cagt

caaaatatcc

JaggoisLdsbcganachet €kcac

121
181
241
301
361
421
481
541
601
661

[0167]

gtcaccatga
tcaggcacct
gctegettea
gctgaagatg
gctgggacca
ccatccagtg
taccccaaag
ctgaacagtt
acgttgacca
acatcaactt

cctgcagtgce
cceccaaaag
gtggcagtygg
ctgccactta
agctggagcet
agcagttaac
acatcaatgt
ggactgatca
aggacgagta
cacccattgt

ccagtctcecca
cagctcaagt
atggatttat
gtetgggace
ttactgccag
gaaacgggct
atctggaggt
caagtggaag
ggacagcaaa
tgaacgacat
caagagctte

gcaatcatgt
gtaagttaca
gacacatcca
tcttactece
cagtggagta
gatgctgcac
gcctecagtceg
attgatggeca
gacagcacct
aacagctata
aacaggaatg

ctgcatatce
tgcactggta
aactggettce
tcacaatcag
gtaacceact
caactgtatc
tgtgcttctt
gtgaacgaca
acagcatgag
cctgtgagge
agtgttag

aggggagaag
ccagcagaayg
tggagtccct
tagtatggag
cacgttcggt
catcttecca
gaacaacttc
aaatggegtc
cagcacecctce
cactcacaag

(20) Protein Sequence Defining the Full Length 3D11 Light Chain Sequence (3D11

Kappa Variable Region and Constant Region) (without signal sequence) (SEQ ID NO. 141)

1 givltgspai msaypgekvt mtcsasssvs ymhwyqgksg tspkrwiydt sklasgvpar
61 fsgsgsgtsy sltissmeae daatyycqggw ssnpltfgag tklelkrada aptvsifpps
121 seqgltsggas vvcflnnfyp kdinvkwkid gsergngvln swtdgdskds tysmsstltl
181 tkdeyerhns ytceathkts tspivksfnr nec
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121 tgtgcagcct ctggattcac tttcagtgac tattacatgt
cttgggttcg ccagactcca 181 gagaataggc tggagtgggt
w@eomangvat t agt agt ggt g gtggt agcac ctactatcca P@W/US2007/012950
gacagt gt ga agggtcgatt caccatctcc cgagacaatg ccaagaacac
cctgtacctg 301 caaatgagca gtctgaagtc tgaggacaca
gccatatatt actgtgtgag acaaggggat 10 361 ggttattacg
gggact at gc t at ggact ac tggggt caag gaacctcagt catcatctcc
421 tcagccaaaa cgacaccccc atctgtctat ccactggccc
ctggatctgc tctccaaaat 481 aactccatgg tgaccctggg
at gcctggtc aagggctatt tccctgagcc agtgacagtg 541
acct ggaact ctggatccct gtccageggt.gtgcacacct tcccagctgt
cctgcagtct 601 gacctctaca ctctgagcag ctcagtgact

tcc C ;
o], PRS- BETGS BRSBTS By il o e chin s
Al s: giat Vg i p r: ; signed gequence underlined)

781 tfccccccaa agcccaagga
841

2t C tgt cttcatc
c attact ctga ctcctaaggt cacgtgtgtt
o) ()

gt ggt A0f §5¢080: Yeetodtac Gl B9t it HYaagtgtgaa
agah dt g sh JAGEH e ssh dodd et 4 YFFba P rPC Gaddiiccct gaaactetee
gaggag@@g:hg&aaamgg@aﬁabt tecgeteac Zﬁtgﬁdat@t:Cagft%ch ccagactcca
t tl@@cﬁg?ana geepgtggatad-agat gm geagiyactatceca
1621 E*agaggsa ALCCERCPGEEET chtaga Rraggacac CCtgtaCCtg
t §'§§ . é‘g tcl%@@??gg@gﬁ 5 %333 categtotec
CQ%E é@&&c@g 1ol tgc tgcccaaact

gmagi&i@aaegé ggatgaigggasegrtlec t.—,tagggaga&g t&@cﬁigfa@ﬁ& Ggtgacagtg

0gagt ggoagaad? Ctotggaatcggysraagogt grggacyadc tacs@ytgt cotgeagtet

aaﬁ@acq teen ot gt gREr aSae et ZB-cEocPc PERRANIEPS cagcgagace

@% g% g tg g%%uﬁattgtgccc

cc t catc tgtettcate

15%1 i%%gég tg gq c&@ggcg cﬁg 6 t cacgtgtgtt

&géga &Rek& éﬁé&ggﬁﬂdia§céﬁb t i Ygatgatgtg

(325)1 &.ﬁgﬁc@bucaSmgeﬂmaBeécﬂdmgcg@egaﬁghbcdg&ngtﬁndbﬁaac tttecgctea

Hepgv: stnﬁgtgh@@rtnsquMHayeQQaqyggs@crﬁaav cCtH AcCRAIagbt ecaaatgeagg

Poﬁt‘%ﬂ?&aﬁ Ca@ﬁﬁ%‘t"&ﬁt € (%gﬁﬁi‘f%ﬁcas?: FEffaaaac caaaggcaga

g ta ﬁ$&§§£ é |c@§§§ 8 c caaggataaa

a cc ca gat ?i C t g% %a t ggagtggcag

S.L%as % a%g \é’g g gﬁg/cc ]cat ga cacagatggc

pdsy K gE ﬂalctﬁf:rjjn:QJ&BE aqg&s&éé&gdgtcaagyy@ag@gadggg@ ¥anghgaaatact

ymmgqgttsqac«ctgdebtssamatqapssragqglcapgmqatmbtg@&gagaa gagcctetce
VIRGY prpfrtcotavabganeg? gvht f pavl g 35 181 sdl ytl sssv

A tSCVhp 5 k Cvgl\élssselfxence 1D3

Heavy @h'ﬁ{rﬁg'ﬁﬂﬂ)lé R%gfdhsé&fdrIgGanorﬁ;Yﬁ@ Ré,'qiﬂ?ﬂ( %&@él’@ sequence) (SEQ ID
rvnsaaf pap 1ektisktkg rpkapgvyti pppkegmakd 361

NO. 33| tcmit d ffpedi t vew qvvngqpaeny knt gqpi ndt d gsyfvyskl n

vgksnwe 421 tftcsvl he te sl shspgk 40 101 J]
2 g (év i EEE P:;;}ewv ssgggstyy
(éi g@ QE %‘ & d ywgggtsviv
tnsmvtlgcl vkgyfpepvt vtwnsgslss gvhtfpavlg
181 sdlytlsssv tvpsstwpse tvtenvahpa sstkvdkkiv prdegckpei ctvpevssvE
241 ifppkpkdvl titltpkvte vvvdiskddp evgfswivdd vevhtagtgp reegfnstfr
301 svselpimhg dwlngkefkce rvnsaafpap iektisktkg rpkapgvyti pppkegmakd

361
421

kvsltcmitd ffpeditvew gwngqgpaeny kntgpimdtd gsyfvyskln vgksnweagn
tftcsvlheg lhnhhteksl shspgk

10170] (23) Nucleic Acid Sequence Encoding the Full Length 1D3 Light Chain Sequence
(1D3 Kappa Variable Region and Constant Region) (signal sequence underlined) (SEQ ID NO.
144)

61
121
181
241

atgagtgtgc

ccactcaggt

cetggggttyg

ctgctgctgt

ggcttacaga

tgtcagatgt

gacatccaga
atcacatgtc
ggaaaatctc
aggttcagtg

tgactcagtc
gaacaagtga
ctcagctect
gecagtggatc

tccagcctee
gaatatttac
aatctatgct
aggcacacag

ctatctgtat
agtaatttag
gcaacaaact
ttttecctea

ctgtgggaga
cgtggtatca
tagcagatgg
ggatcaacag

aactgtcacc
gcagaaacag
tgtgccatca
cctgcagtct
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(1D3 Kappa Vari abl e Regi on and Constant Regi on)
(signal sequence underlined) (SEQ ID NO 144) 1
wW@L@agsmvyc ccact caggt cctggggttg ctgctget gt gRCT/USATE2950

tgtcatatgt 45 61 gacatccaga tgactcagtc tccagcctcc

ctatctgtat ctgtgggaga aactgtcacc 121 atcacatgtc

gaacaagtga gaatatttac agtaatttag cgtggtatca gcagaaacag

181 ggaaaatctc ctcagctcct aatctatgct gcaacaaact

tagcagatgg tgtgccatca 241 aggttcagtg gcagtggatc

aggcacacag ttttccctca ggatcaacag cctgcagtct WO

2007/ 143098 PCT/ US2007/ 012950 -46 301 gaagattttg

ggaggtatta ctgtcaacat ttttggggga ctccgtacac gttcggaggg

361 gggaccaaac tggaaataaa acgggctgat gctgcaccaa

CEQ{ % QEt & Q@ta tEQ&@HH:ga E&aéﬂa%beacac gtteggaggg

tgg@%tggegagéggﬁageag%b&m @aggs&ﬁbacm:gtaiccat cttcccacca

c ccnangagagdeaaygtcaatgliggaggedde ga&gwgt paEcybeagaacttctac
EQHQ99339%¢354$a%Rﬂ§&g§tqﬂﬁ936$§ﬁﬁ eﬁggeeaaa tggegtecty

S em e

ccac tcacaagaca
caac cac ccat gtcaa gagct t caac aggaatgagt gttag

agaca
[0171;01754 (Ffleif &G RinBe PREY e PafliiknBth 1D tICHa@8édhence (1D3
t ht Chal n Sequence %%%G 10 Kapp? Vari ahl e

KappmMatiab, ,\a'!g.".'!}s Ak O St e g&g? NO. 145)

SEQ I D NO 145) 1 di %m gs as Isvsv et vt |tcrtseL5]l}¥a atnladavos
sl 3 %@w s %E%: e
f%E& QQ¥¥ Q@ysmsstlt

e égga s§wé‘efdhlkefyt dkaﬂrk%ecdgserqngvl

nsvvt dgdskd stysnestlt 181 |Itkdeyerhn syt ceat hkt

cadingthwe Fell <Le

ain Sequence

[01723t s p(zsk slﬂnclemefmm Sefdnt2|E

g I ence underlined)
(SEQ I D NO 146)

(SEQRD&NODM&)& gnal sequence underl | ned)
1 atgaactttg ggctcagatt gattttcctt gtccttgttt

ulaﬁéiﬁﬁﬁgtgaéggfccct gaaactctcc

gtc%ﬁ gigggg ccagactcca

eeéta‘

actatcca

%gacgs @agmogsga
t
C

F? %&" %@@ﬁ%c a

g Qﬁ@@ggi g@&i % acac cctgtacctg
aghag éHHt%aS HGeafsyret 8gdhesda cotROLEEHRFtaag acaaggggat
aggat soadabraas cayat eitgaganapaat i araggaacac gadtdficagctgrecgtetec
3@210@%{«:@@% g gaagl et tipkghalt aara cyeIFcy ngtatctgc tgcccaaact

T e
el gg@?%% e et

GRACHEa’R2 582 tgéagﬁa &4 Gattgtgece

t g:eaca@gaﬁ.tttgég% lgtageatagz:at gtodgaege tggot adGec hggiatcatc

aa@ggctqtctcct:ea: clogagEagJag tYasdghge

901

961
1021
1081
1141
1201
1261
1321
1381

1 gtggtagaca
gaggtgcaca
gtecagtgaac
gtcaacagtg
ccgaaggetce
gtcagtctga
tggaatgggce
tcttactteg
ttecacctgct
cactctectyg

tcagcaagga
cagctcagac
tteccecatecat
cagctttecc
cacaggtgta
cctgecatgat
agccagcgga
tctacagcaa
ctgtgttaca
gtaaatga

tgatcccgag
gcaaccccgg
gcaccaggac
tgcceccate
caccattcca
aacagacttc
gaactacaag
gctcaatgtg
tgagggcctg

attactctga
gtccagttca
gaggagcagt
tggctcaatyg
gagaaaacca
ccteccaagg
ttccectgaag
aacactcagc
cagaagagca
cacaaccacce

ctectaaggt
gctggtttgt
tcaacagcac
gcaaggagtt
tctccaaaac
agcagatggc
acattactgt
ccatcatgga
actgggaggc
atactgagaa

tgtectteatce
cacgtgtgtt
agatgatgtg
tttecgetca
caaatgecagyg
caaaggcaga
caaggataaa
ggagtggcag
cacagatggc
aggaaatact
gagcctctce

[0173]  (26) Protein Sequence Defining the Full Length 1F3 Heavy Chain Sequence (1F3
Heavy Chain Variable Region and 1gG1 Constant Region) (without signal sequence) (SEQ ID
NO. 147)

1 evglvesggg lvgsggslkl scaasgftfs nyfmswvrqgt pekrlewvay issgggstyy
61 pdsvkgrfti srdnakntly lqmsslksed tamyycvrqg dgyygdyamd ywgggtsvtv
121 ssakttppsv yplapgsaaq tnsmvtlgel vkgyfpepvt vtwnsgslss gvhtfpavlg
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541 acctggaact ctggatccct gtccagcggt gtgcacacct
tcccagctgt cctgcagtct 601 gacctctaca ctctgagcag
wer@agimet gtcccctcca gcacctggcc cagcgagacc 3PCB632007/012950
gt cacctgca acgttgccca cccggccagc agcaccaagg tggacaagaa
aattgtgccc 721 agggattgtg gttgtaagcc ttgcatat gt
acagtcccag aagtatcatc tgtcttcatc 781 ttccccccaa
agcccaagga tgtgctcacc attactctga ctcctaaggt cacgtgtgtt
841 gtggtagaca tcagcaagga tgatcccgag gtccagttca
gctggtttgt agatgatgtg 901 gaggtgcaca cagctcagac
gcaaccccgg gaggagcagt tcaacagcac tttccgctca 35 961
gt cagtgaac ttcccatcat gcaccaggac tggctcaatg gcaaggagtt
caaat gcagg 1021 gtcaacagtg cagctttccc tgcccccatc
g;a._gﬁaﬁﬂ%ilsl;&,t Qggmsg ARG ARk s%%mga@gﬂﬁkﬁpci ctvpevasvE

C a8 20 pikpr&AC ¢at i (ka6 CHeGaRGEp ag6hgalvggCvaatggadmaaegtnsetr
1341 gtseagiwicgavwtodigrat gatnsaateagadcrktigitbeac ti pppkegmakd

aéAatt la(,qlgp ew 1%@%93@%%5@1%@0%@5}{1’3 vgksnweagn
gaatt ‘afd‘-gaglla%ﬁ: ie@%g

S?:c%ﬁsé’g gga cacagatggc 40 1261

ig HEERSH Sequence

Y

(1F3 Ka,g;aavﬁxaaﬂe meﬁmtmdi%mm@gg% &eqmmt:c tinddrlined) (SEQ ID NO.
gtaaatga [0173] (26) Protein Sequence Defining the

148) Fyp | Length 1F3 Heavy Chai n Sequence (1F3 45 Heavy
Chai n Varlagle Rbgton_@nd |9 éCbn@tant

¢ ggéégptacgga tgccagatgt

t) ctlgtgggaga aactgtcacc
ey Vmgté[NCQ%QSé&‘éthC@éh?tQﬁ:ﬁéﬁc r&)gtaaywagt cPRJGh O Aagaaacag
| s.sggwata)aytcﬁ:l dpdsydkgrett ggdngin igeyataes| ksathgatgg tgtgecatca

( \I\IIG iln

giegy gy et asRe t:pzmcmte acag cctgcagtet
e e
g t gc & tc tecccacea

V@? % Q g (s tc tS§ jt caacttctac
a8 S§ lkkhve |a§@§H@S¥§§ ggcgtectg

t e st Qghdd Q:QM
éllliéﬂﬂgﬁzdya dripht doeut Eagnavdsk ﬂaéﬁﬂﬁh&“@&!ﬁ&agcag cacccteacg
veeht aigtagpaase giegetfatgalddgsaserpiaghgattatdatgiefdggccac tecacaagaca

r vAas awa&e?ﬁtF@ktqcstRW@aﬁpﬁﬂﬂ}\Wﬁc Gﬁgﬁ@'ﬁ‘ﬁ?@l’édgt%l
(0175 1o 2 bsgtcin Sgauends St Pl S&

Kappa( gfz}laNéQt@l@n Aed @oﬁmolﬁr(mﬂoﬁﬂmhﬁkﬁ sEgthdncb PEQ ID NO. 149)
T1F3 Light Chain Sequence (1F3 Kappa Vari able Region

and1Congitaspadagiergetvei gtratassefy emiewymgker bkaedlvySE@hlpdgvps
I D6N&f59$4891t¢1(fs1katajalgt giip ywealetﬁwa prtiast g ikgad aaptvsifpp

fy 1 i qgfeﬁgﬂgﬂ;ce%@ﬁquskd stysmsstlt
td &t%’?g?g’egﬁfd%? k(’ft E\go fnc‘inﬁfgggaga aact gt cacc

21 ¢
[01761 g%gg _ aqaligl A&ﬁ% 8&{:%%3% e 6%% g{ﬁn%% g%%%%}{eavv Chain

stanh Region) (signal sequence

Kl n

underhned[ (SEQ ID NO.

1
61
121
181
241
301
361
421
481
541
601
661
721
781
841
2901
961

atgaactttg

ggctcagatt

gattttectt

gbecttgttt

taaaaggtgt

gaagtgtgaa

gtgcagctgg
tgtgcagcet
gagaagaggc
gacagtgtga
caaatgaaca
ggttactatg
tcageccaaaa
aactccatgg
acctggaact
gacctctaca
gtcacctgea
agggattgtg
ttcccececcaa
gtggtagaca
gaggtgcaca
gtcagtgaac

tggagtctgg
ctggatttac
tggagtgggt
agggtcgatt
gtctgaagtc
gggactatge
cgacacccac
tgaccctggg
ctggatccct
ctetgagcag
acgttgecceca
gttgtaagee
agcccaagga
tcagcaagga
cagctcagac
ttccecatcat

gggaggctta
tttcagtaac
cgcatacatt
caccatctcc
tgaggacaca
tatggactac
atctgtcectat
atgcctggtc
gtccageggt
ctcagtgact
ccocggecagce
ttgcatatgt
tgtgetcacc
tgatcccgag
gcaaccecgyg
gcaccaggac

gtgcagcctg
tatttcatgt
agtagtggtg
agagacaatg
gccatgtatt
tggggtcaag
ccactggccee
aagggctatt
gtgcacacct
gtccecteca
agcaccaagyg
acagtcccag
attactctga
gtccagttca
gaggagcagt
tggctcaatg

gagggtcececct
cttgggttcg
gtggtagcac
ccaagaacac
actgtgtaag
gaaccteagt
ctggatctge
tccectgagec
tcccagetgt
gcacectggec
tggacaagaa
aagtatcatc
ctcctaaggt
getggtttgt
tcaacagecac
gcaaggagtt

gaaaatctec
ccagactcca
ctactatcca
cctgtacctg
acaaggagat
caccgtetee
tgcceaaact
agtgacagtg
cctgecagtet
cagcgagacce
aattgtgcee
tgtcttecatc
cacgtgtgtt
agatgatgtg
tttecegetea
caaatgeagg



241 aggttcagtg gcagtggatc aggcacacag ttttccctca

agat caacag cctgcagtct 15 301 gaagattttg ggagttatta
wee@rasment ttttggggta ctccgtacac gtttggaggg BEIUS2007/012950

gggaccagac tggaaattaa acgggctgat gctgcaccaa ctgtatccat

cttcccccca 421 tccagtgagc agttaacatc tggaggtgcc

tcagtcgtgt gcttcttgaa caacttctac 481 cccaaagaca

t caat gt caa gtggaagatt gatgacagtg aacgacaaaa tggcgtcctg

541 aacagttgga ctgatcagga cagcaaagac agcacctaca

gcat aaacag caccctcacg 20 601 ttgaccaagg acgagt atga

acgacat aac agctatacct gtgaggccac tcacaagaca 661

tcaacttcac ccattgtcaa gagcttddac aggaatgagt gttag

[01751 (28) Protein Sequence Defining the Full Length

153, tg:QL.caqq_%' Gags@&lé%BE %&@E&ad@@@@aaﬁ&&bﬁm&cgﬁﬂdw caaaggcada

angh stgddt cRege R gt iV dhedtt &dagpat cergyeneehgb SISQ kiaggataaa

ANQ: 1 Aehgt @fgal cdi gritgep amchgrsuet vtcqtidepasamtactgt ggagtggcag

éﬁPth&Rwaﬁ@s pq#%wdgat?rﬂaség ic?qtigpgﬁ;gcatgga cacagatgge

2t 7335 ¢ gggaaatact
T I ST R I e GRS
S

nsvvt kd stysrrsst I t 181 | tkdeyerhn syt ceat hkt
[01 77E S m'mig FrBiefih sg&ﬂoé %ﬁﬁing(tBQFuNlmahgﬂmAm HeSpOohaiasSequence
n

co I ng the Fu Length Al?2 Heav cquence
2 riable Region gnd Ia€ y: _-' Ouf signal sequence
(SEQlﬁggq@njﬂ(y gnal sequence underl [ ned) (SEQ I D NO 150)
1 atgaactttg ggctcagatt gattttcctt gtccttgttt
t aafage1¢bsSRAIVEIHRA K Odca@bg EOHL Y EmsBAaYt SdiGFewvay issgggstyy
g ggaggivkar £iig eag:@ﬁny, lgayggistkedd gaspatvetio CAdgydgdidd ywgqgtsviv
g g ﬁeppm msee@aat't Ay EAEEL VEEY RSBVt Ve et &y htfpavlq

Y:ﬁé% ER{'ﬂ vpevssvE

E%(gsql %?%%g qg%ﬁﬁg@% 5_ d ev aqtqp reeqgfnstfr
@vy' ppkegmakd

gggt}@\%tt mﬁ@?@@ﬁ@ %eﬁ%@@ ERGE vgksnweagn |

3021 comatgRRaA 1ghﬁmgﬂagtﬂxstpgaggacaca gccat gt att

act gt gt aag 1acaaggagat 361 ggtta}clzt atg gggact at ac

(3¢S feine it Chain Sequence
3A12 K8 C@Qﬁ ?o%%%cc&is@[r&&{e&?om ‘E&%&l%@&&%&hﬂ@&hﬁé&%m ID
dactccat gg tgaccctggyg atgcctgg
NO. 182yggctatt tccctgagcc agtgacagtg 541 acctggaact
ctggatccat gtccagcggt gtgcacacct tcccagctgt cct gcagt ct

gCegqt@s cggetiacaga tgccagatgt
aigﬁg‘éac aq gaga aactgtcacc

cégg%%g%:%%?a?mgﬁ hes Ezgzaggacta % des Em

agg9aldficdadid GaggRfackt Yephadhgly 368gésdtcadagtda lc@tgeagtet
t goctdoabertvd bghgemmacmta:gaeaaa;ggagégttgcemacac gttcggagag
atspacgggag:ga@q;@p.ga q.t: ggz‘].g;c ccat cttceccacca
t dagcke 59? W&E% E%ﬁ ger gﬁggché yrgaceeetac
ggi c§§§ §§§§& @é gagcag caccctcacg

d GEeHLL A ga 90dg0h e AU G3aEatdCeCtSdlyccac teacaagaca

g@aﬂ: C&@@&ﬁt& @l 8tdtFagCangaghic %@ﬁmggmg
2007/ 143098 PCT/ US2007/ 012950
[0179] 32) Protein Sequence Defining the Full Length 3A12 Light Chain Sequence (3A12

Kappa Variable Region and Constant Region) (without signal sequence) (SEQ ID NO. 153)

1 digqmtgspas lsvsvgetvt itcraseniy inlawyagkg gkspgllvha atkladgvps
61 rfsgsgsgtq yslkinslqgs edfgsyycgh fwgtpytfgg gtkleikrad aaptvsifpp
121 sseqglisgga svvceflunfy pkdinvkwki dgsergngvl nswtdgdskd stysmsstlt
181 ltkdeyerhn sytceathkt stspivksfn rnec

[0180] For convenience, Table 2 provides a concordance chart showing the correspondence
between the full length sequences of the antibodies discussed in this Example with those

presented in the Sequence Listing.



-48 1021 gtcaacagtg cagctttccc tgcccccatc gagaaaacca
tctccaaaac caaaggcaga 1081 ccgaaggctc cacaggtgta

W@ 2Wcatexa cctcccaagg agcagat ggc caaggat aaa HRAELS2007/012950
gt cagtctga cctgcatgat aacagacttc ttccctgaag acattactgt
ggagtggcag 1201 tggaat gggc agccagcgga gaact acaag
aacactcagc ccatcatgga cacagatggc 5 1261 tcttacttcg
tctacagcaa gctcaatgtg cagaagagca actgggaggc aggaaat act
1321 ttcacctgct ctgtgttaca tgacgtcctg cacaaccacc
at act gagaa gagcctctcc 1381 cactctcctg gtaaatga [0177]
(30) Protein Sequence Defining the Full Length 3A12
Heavy Chain Sequence 10 (3A#2-Heavy Chain Variabl e
Regi on and 1gG Constant Region) (w thout signa

sequence) (SEQ ID NO 15kyapygyvel vesggg | vgpggsl ki
scaasgftfs nyf rrsvvvrqt pekrl evvvay |ssgggstyy 61

%Eieﬂ%xd
vkgy PPVt VWIS Rk iﬁa;qwmmw TG ohgant S b inS SSV
L VPSS{ZPSE TVIT }mymrﬁ%ﬁmgklcynsmnacaﬁ&aematvpevsm
241 r{pRpKOvI— T AkT
vevhIggggp Teeq aﬁk@ieawwaﬁlagwsetgmlmaqstmsﬁrc&&d
rvnsggdpap T ekt SEEKRalyPHaBIeyt 1sGIRBKaaiTekfloteiad L
kvs| [g38 U0 T T pedbBYE Y VWagsHe-€ Bonstant JRuJEIE &eig@SyT VYsKIn
vagksny®gagn. 421 BB TEaY VaR&bId NobistmKS brosdis POK 20
[ 017BT3d 3T) NUCI 8F¢ HA&HVrREIeSITIe6 1 kbasait Aauélbie abidl |
Lengf B1BATZ L1 ghbrehyy GRRURACKRG1 (constaht Kpppein Var | abl e
Regi pmand Const arg Lizagvarigbld 5 t@izaht S bl asid
undefI3med) ( SEQ2FDLigNOVarldbis + dordtagbgp@te@ic Cccact caggt
cctgpoM t g ct gcll Bk Hlea@OVhriablay G 1g0asaRt-gluclemchil
gacaf ¢¥nga t gact gBgHeagCUafbi €pGit @hahgt-giroteingt gggaga
aact pizmcc 121 | 3B6dagit Yarlallagcasstinga ngeeit aéitit ac
attapi3t ag cat g@BB6EiaghyVarjstdat agnstahB81 pgagiaaat ct c
ct capeigct ggt c¢abdt Heanadaibigt IgGl goagatt goutlgicgeidat ca
241 hapat cagt a1 GigatyCVaiphizac BRCAGohasit eqedteia
agat ca¢rag cct g¢ant ¢ LighBVirigdat) adrstant— gordejt bad t a
ctgtbagicat ttttggoal Light Vegadeacomstancggadgmy 30 361
gggagtémac t agaadDadieaar YeuphiaaigGictanstantc-amckiapcak ccat
cttcgtdrca 421 |ti©ddiagayeriabid + dtlacansthutgagrgtedc c
t cagl ¢4t gt _qgct t ¢tliD§ddgie Vackble traonstatB 1 noclemasidaca
t caal §ittaa gt ggadPathighy Magebla dtcgnsiant egeeieina t ggcgt cct g
541 adémgtt gga_ctigaieagyvarpblechleiiconsient acwtlgieacid
gcat gaditag QagggLﬁag&NOGWEMbknbbé%amnﬁﬂﬁ AOtEIN9 a
acgatad®ac agct Atli3 dashgVeriahiet senstanhc avdleie acid 35 661
t caacit®ac ccat | dFe AdehiNavatleh senstantaprofgimt gt t ag

150 3A12 Heavy Variable + IgG1 constant — nucleic acid
151 3A12 Heavy Variable + IgG1 constant — protein

152 3A12 Light Variable + constant — nucleic acid

153 3A12 Light Variable + constant — protein

Example 3 — Production of Various Recombinant hHGF Proteins

[0181] This Example describes the cloning and expression of a number of recombinant
proteins used to characterize the antibodies created in Example 1 and in Example 14. In
.particular, this Example describes the cloning and expression of recombinant hHGF protein, a
recombinant hHGF protein containing a glycine to glutamate substitution at position 555
(G555E), a recombinant hHGF protein containing a cysteine to arginine substitution at position
561 (C561R), a recombinant mouse-human-mouse (mhm) chimeric HGF protein containing the

human V495-1.585 HGF sequence disposed within mouse HGF sequence, a recombinant mhm
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[0179] (32) Protein Sequence Defining the Full Length
3A12 Light Chain Sequence (3Al12 Kappa Vari abl e Regi on
wW@emh7/ st ant Regi on) (without signal sequencepCT/B8EQ01/@2950
NO 153) 1 digntgspas |svsvgetvt itcraseniy inlawqqgkq
gkspql | vha at kl adgvps 40 61 rfsgsgsgtq ysl kinslqgs
edf gsyycqgh fwgtpytfgg gtklei krad aaptvsi fpp 121
ssegl tsgga svvcfl nnfy pkdi nvkwki dgsergngvl nsw dgdskd
stysnmestlt 181 |Itkdeyerhn sytceat hkt stspivksfn rnec
[0180] For conveni ence, Table 2 provides a concordance
chart show ng the correspondence 45 between the ful
| engt h sequences of the antibodi es di scussed in this
Exanple with those presented in the Sequence Listing.
. 7 . 21
chimerf ot Brokcif oot MR P99 g0 HOF shllgies iggoped within mouse
HGF skgericA3artdeanegoniinzmlb s chin@ticddGE aptein contaihisigdhumpindWV 507-L585

123 1A3.Heavy Variabl e Gl stant - protein 124
HGF spquerice stp(’%‘i/m%fnemﬁg“%eoﬁgk asr?flu&%g’ucl eic acid 125 1A3
ig Vari abl e + constant, -protei
01828, e oS mrtmapi oot el Bekfited BpE S lard molccutar
techniyaési a4l tRe teshltEl INAtseGiencepweictanfitdgd PRDNAgletjuencing:
Variabl e + constant - nucleic acid 129 2B8 Light
Var hBldeFd constant - protein 130 2F8 Heavy Variable +

I G constant - nucleic acid 131 2F8 Heavy Variable +

[0183] Glincofivst fitind-of PUR, &b ov8damiiBg PlORhfrajaeitalweee generated introducing
const a

oot GREb AMincoali) 815354 o 25T Bnaro 2 yoping P

fragmems %%@Q% as teﬁ‘ﬁiﬂ%@! if aélkgiédhg Brbaﬁd ﬁﬁ;ﬁnbﬁgr MgGiF&’ﬁh—&ch. | T8 resulting
constant - protein i ari a + ant -

fragmgpiowas nggggqxgby Nhel %Bgn&ﬁ@qg:}qng jigto pc&)ﬁﬂé?é%?ls{lnv&mgen, #35-

3014)PIRER! I{I-I(]}?gvvé’%m%pglﬁ?éi‘/ﬁ‘oﬂﬁﬁ{riﬁ% 6n ¢lohe @b: FOASO?9Y (ruman HGF cDNA
nucleic acid 1 3D11 Heaveil ariable + | const ant

.Gl
)- The sqguencs wasi fpgnd o somresprnd (nihessaeence dspetitedat the e P ppder
' hoht Variable + constant - protein 142
acces%&%&%@@gﬁ)gﬁ; IgG 1 constant - nucleic acid
148 PR TRaNY piasdrabl € + T GL constant protein

[0184] ACTGGCTAGCATGTGGGTGACCAAACTCCT (SEQ ID NO. 102)

(2)_3° hHGF Notl His Tag Primer

[0185] GTGATGGTGATGGTGATGGCGGCCGCATGACTGTGGTACCTTATATG
(SEQID NO. 103)

(3) 5’ HislgFc Primer

[0186] ACTGGCGGCCGCCATCACCATCACCATCAC (SEQ ID NO. 104)
(4) 3’ IgFc BamHI Primer

[0187] ACTGGGATCCTCACTATTTACCCGGGGACAG (SEQ ID NO. 105)
b. hHGF-Fc G555E and hHGF-Fc C561R

[0188] hHGF-Fc mutants G555E and C561R were generated by site directed mutagenesis
using the QuikChange I XL site-directed mutagenesis kit (Stratagene) according to

manufacturer’s instructions.
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144 1 D3 Light Variable + constant - nucleic acid 145

1 D3 Light Variable + constant - protein 146 1 F3
wole@vgt4ddes | abl e + 1 g@ constant - nucl ei ¢ aci dPCT/UF200F®12950

Heavy Variable + T G constant - protein 148 1 F3

Li ght Variable + constant - nucleic acid 149 1F3

Li ght Variable + constant - protein | SO 3A12 Heavy

Variable + 1 Gl constant - nucleic acid 151 3A12

Heavy Variable + | Gl constant -protein 152 3A12 Li ght

Variabl e + constant - nucleic acid 153 3A12 Light

Vari able + constant -rotein Exanple 3 - Production of

Vari ous Reconbi nant hHG- Proetséins [0181) This Exanple

descri bes the cloning and expression of a nunber of

A BRGHEL R RaiRe BRRy O ihZLS‘CTﬁ“EiZnLFS 14. 1n
(0185, ?éé?ﬁéﬂk@c@é@%ﬁ%@%% S P R nant

@ RLEL MGSSRhPA L g&s@%( gine to glutamate

ot T oI at post t1 0N Gb55E), a reconbi nant

o190f (e PERY H%#%?W@G@*%ﬁ%%?ﬁ@;@@% T hant
E@TEHMQ éé};‘; %Eg%cgsgaggﬁgg di sposed
sl B ERUACRR REGHE DR AAGETEReNB 0 (smQ o No. 109
pr ghﬁﬁggggggghggAkp%eEgg&ﬂnéAQQ R566 HG- sequence
@p ence, and a reconbi nant

[0192[”&“ ERTTRIAG Ag@ W@ﬁ%f&&@ YPOE KELPID NO. 109)

Sequence I n nmouse sequence.
[gl%ﬂ S‘ggqulaql ln%gep% %p[ggls,l on constructs were
ecular 5 techniques and
h
R

hHGR, Bechasreatappicids PARIF+henEd of nenan 6t rad eaHGF C- terminal beta chain

A e T PRI
1941 BB SRR o SR 8017 A s o

Inv1trbgerNE18he HDﬂICEi!M%a(hdmh (H(éE cDNA). ThENséquiemBE corresponds to the

sequehes SRk ALPE P D {ebrEm o TR P DR . Mo e Tor

sequeﬁ@&&ﬁéi‘é%nﬁl}ﬂﬁid‘d%’ﬂmk @roheﬁm@ahm thiak ROY lQ@hmaach # 636603) using

deposited at the der access r NM .
R L W T T
manufehfFd MNEEILTHARBAND RATsdnbieel ddrfdshordidp the sequence
deposited at the NCBI under accession number D10213.1.

[0195] Three fragments, referred to as Fragments 1, 2, and 3, were generated using
overlapping PCR primers and annealed in consecutive rounds of PCR amplification. The final
product was cleaved with Nhel and NotI and cloned into pcDNAS/FRT IgGFc.

(1) Fragment 1 Primers for mHGF alpha chain 5’Nhel

[0196] 5’ ATCGGCTAGCATGATGTGGGGGACCAAAC (SEQ ID NO. 110)
[0197] 3’ GAATCCCATTTACAACCCGCAGTTGTTTTGTTTTGG (SEQ ID NO. 111)

(2) Fragment 2 Primers for hHHGF beta chain aa V495-L585

[0198] 5° CCAAAACAAAACAACTGCGGGTTGTAAATGGGATTC (SEQ ID NO. 112)
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(2) 3 hHGF Notl Hi's Tag Priner [0185]

GTGATGGTGATGGT GATGGCGECCCCATGACTGTGGTACCTTATATG  ( SEQ
WO Domm30993) (3) 5° HislgFc Prinmer 20 [0186] PCT/US2007/012950

ACTGGCGECCGCCATCACCATCACCATCAC (SEQ 1D NO. 104) (4)

3" IgFc BanmH Prinmer [0187]

ACTGGGATCCTCACTATTTACCCGGGGACAG (SEQ I D NO. 105) b.

hHGF- Fc GB55E and hHG-- Fc C561R [0188] hHGF- Fc nutants

Gb55E and C561R were generated by site directed

mut agenesi s 25 using the Qui kChange Il XL

site-directed nutagenesis kit (Stratagene) according

to manufacturer's instructi-é2s. WO 2007/ 143098

PCT/ US2007/ 012950 -51- hHG-- Fc (Gb55E) Sense Priner

01

NO. 1@3CATCTCCTCTTTCGTGGACATCATG (SEQ ID NO. 107) 5
hHG-- Fc (C561R) Sense Prinmer [0191]

OAAMNCERNGEAB ChaFCAGGINGFBINGI NO.  108)
ffi hHG--Fc (C561R) Anti-sense Prinmer [0192]
[0200CAT TRAGBAOCT GG CCCOTCGACRELGCAATTCCTG(SEQ ID NO.

114 € Mouse- human- nouse chinera Fe 10 [0193] The
) mouse- human- nouse chi ner a | gFc construct contains nHG-

o201f; P G s A pRCRAGT TG LR (REATCAG AT R coaTCAC

(SEQHID ¥®HI 85t ag and | gG Fc. [0194] Human HGF cDNA
encodi ng am no aci ds V495-1585 was anplified from
| dyiddmaactic NMeIGP.ani@ddf ¢8imédauman HGF cDNA). The
sequence corresponds to the 15 sequence deposited at
{02021 he mi/eam@caung $EGIN amUmher ciivMeBOOGERS-1.58 5 pslaNlAG%‘RT hHGF

an S R (ST e R By s circed

mutagenBsiSt Abstép cdtdn d&ast intro@iRdds/ i dfftlﬁlgeﬂﬂs"td@ﬁﬁﬁg wo)ulkChange I XL

according to, nanufacturer's instructi
site-dirppipd HuvRRSHEYS Ki(PEaiaasnsd apcording 9 é@fal@?&%maéﬂb%ﬁ%am The

muta%heélg‘ n%ﬁinmrplﬁﬁ&eﬁy on nunber D10213.1. 20 [0195]
ree %rrents referred to as Fragnents 1, 2

cmcmf:é»gmé SAECASTAAGERGEEEAGRT PERAF GHEES fmlo 116), and
ane?%e@i RS bﬁké@ saECYR A'@*ig; ﬁ@%ﬁﬁ@bﬁé&?@ ®BQID NO. 117).

pro uct was cl eave and Not |

(0203F! ONBfaddich, R&DNAR( ORI B himeras were created from the pcDNAS/FRT-
mhm (V495-L585) construct by site directed mutagenesis using the QuikChange II XL site-

directed mutagenesis kit (Stratagene) according to manufacturer’s instructions. One mhm
construct contained the region of 1499-R556 of hHGF disposed between murine sequences.
The other mhm construct contained the region of W507-L585 of hHGF disposed between

murine sequences.

[0204] For the mhm chimera (1499-R556), the following point mutations were made in
order in the template pcDNAS5/FRT-mhm chimera (V495-L585) construct: D558E, C561R,
V5641, V5671 and M583L, using the appropriate oligonucleotide sequences. For the mhm
chimera (W507-L585), the following point mutations were introduced in one step in the
template pcDNAS/FRT-fnhm chimera (V495-L585) construct: QSOZR, N504T and I505V,

using the appropriate oligonucleotide sequences.
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LU Fragnent 1 Prinmers for nHGF al pha chain 5" Nnhel
[0196] 5' ATCGGCTAGCATGATGIGGGGEGACCAAAC (SEQ I D NG

wQa1@y/12899§ 0197] 3" GAATCCCATTTACAACCCGCAGI TGT THOTATI20071813 2950
(SEQ ID NO. 111) Fragnment 2 Priners for hHGF beta
chain as V495-1585 [0198] 5'
CCAAAACAAAACAACTGCGGGTTGTAAATGGGATTC (SEQ I D NO. 112)
WD 2007/ 143098 PCT/ US2007/ 012950 -52 [0199] 3
CAGGATTGCAGGTCGAGCAAGCTTCATTAAAACCAGATCT (SEQ ID NO
113) Fragnent 3 Primer for nHGF beta chain Ctermnus
3" Not| [0200] 5'
AGATCTGGTTTTAATGAAGCTTGCTCGAGETGCAATCCTG (SEQ I D NO
5 114) [0201] 3

mosﬁf*@%%@%ﬁg TR R TR EIEE chSosmor

NO. 1) 8 A0ludpesigreat sexmenem (mntlermg%ﬂ—ll]?ﬁﬂ@ki pradonriménugleotides 94-162).

\fﬁ%ﬁ%’F%SWEBgﬁl@gg?&ﬁalﬁﬁﬁ ell’—ac]:igts ag wer g%ﬁgﬁ?gi ed 9

o B AR AR P Lo pimes

proteiXis ses féreh fH SEQtIBdeJtla@,ﬁﬂeladmgI@lgnaq Sﬁqlmhergﬁwe)eotides 1-96) and

prodomatuiaur oract S Tnto): T ihian asit srapeice B he b (V495-Ls8s)-Fe
1

chimefé m%@wmmw GCCACG (SEQ I D NO.
116), and 15 Priner 2:

[0207 ]:GI' 203%‘5@%&&@@%@% SRS HRECAIChe PreliDsdytence defining, the

b (A5 BRIV % 1S PRSI RPN {0458 4 aBypectialy. The

nuclei€ ‘&@ﬁit srekiﬁénééyseﬁfdrﬁ) 1Al SIG 1B N OLE AGRERRES t}iésdlg}ﬂal %Etﬁlence (nucleotides 1-
kChange 11 XL site- directed nutagenesis

3h¢ m’%@@??é‘} (Iat‘f&ﬂtldlﬁﬁ 871165 wand theopigtedn seduense Ipq}(fpn,-ﬂé inSEQ ID NO.
212 mﬂ]ﬁ%% éﬁ seﬁﬁéﬁc%' QefoliBe %Fggllap&qgfanééﬁgchgéﬁﬁlomam) The

et'ween nur I ne sequences.
resultipghnarcleotide em\@nmmc@m ahdthe prhtein muencmqlefw ﬂlzco'e%lm (1499-

R5 56f¢¥10é1|§§§%|:% C ?%g?gﬂ CIF %Egﬁgglggj l'Z'tl E §n§ 294 eﬂ%ﬁﬁ&tlvgﬂz Ofe fiRleic acid

sequontet s fartis i/BEQ IAEANG. RA3 insluties thmsxgmg sbeuqmlcat(wcleotldes 1-96) and the

MR o L AN S T T

includeh ilgoautivk podteiteseg aeneer(@dthoufihe signel sdyuede m’rthe(prmiomam) The
the fol |l ow Eg‘tiﬂ?l nt outations

result RGO P BR “SEPE Ad HE PO R R e AR (V507
L585)dre B8 forth VA SBEQ AS DO S. @15tand A1 6, fpetiivelys ORbe mndeid 2618 \éequence set

forth M P}%@ggg{%}%ﬁgég ghff%{g g%q%)l,e%gcta I(Igu%le%% s ?99663 'an«ywt%e prodomain
(nucleotides 97-165), and the protein sequence set forth in SEQ ID NO. 216 includes the active

protein sequence (without the signal sequence or the prodomain).

e. Protein Expression

(1) Cell culture

[0208] CHO Flpln cells (Invitrogen, Catalog No. R758-07)) were grown in F12K media
(ATCC, Catalog No. 30-2004), 10% FCS (Invitrogen, Catalog No. 10438026), 1% Penicillin
(10000 units/mL) /Streptomycin (10,000 pg/mL) (Invitrogen, Catalog No. 15140-122) at 37°C,
5% CO,, 100 pg/mL Zeocin (Invitrogen, Catalog No. R250-01).
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-53 102051 The resulting nucl eoti de sequence of the
hHGF- Fc protein is set forth as SEQID NO 118,

WO p@adiony) si gnal sequence (nucl eotides 1-93) BeMUS2007/012950
prodomai n (nucl eoti des 94-162). The am no acid
sequence of the hHGF-Fc protein is set forth as SEQ ID
NO. 119. [0206] The resulting nucl eoti de sequence
encodi ng the mhm (V495-L585)-Fe chinmeric 5 proteinis
set forth in SEQ ID NO 120, including signal sequence
(nucl eotides 1-96) and prodomain (nucleotides :
97-165). The am no acid sequence of the nmhm
(VA495-L585)-Fc chimeric proetsdi-n is set forth in SEQ
D NO 121. [0207] The resulting nucl eoti de sequence

ce def . the nh
eg@g@' %n%g;ﬁ fbpg%le%&i?@lé gt ks [P:n Ien' glEggl D Nes. 11

o GO R TOB YL S A e

express@siiysiaamid DN asihg tipsfettantiiy 2000 a¢dmed1pg wthmnanufacturer s

(nucl eot.j des 5 protein nce set .
st G S s Noo T DA EF DDA B BHEL B Pl i
emptySSEDINASEF K TWwitethOGag aslu@mwspmmamenomotgb@, Catalog No 35-3018)

prodomai n). The resultlng ucl otlde q
alone ¢ oiSPHIr BABFSERET FROTERPTS 3 &VHE PRI il AT doTK fight hours 0.5

mg/mLJH?éf nB%ﬁ{iﬁs (S, VGMIO?!\% mtssﬁxsp'EC)lwasSame&iEbﬁmeus Polyclonal

213 214, respectivel The nucl ei c, acid ?
selects@queﬁ%%e sells way parformedimFil BRaEDYeHGS ) 196 Fggied lipfitreptomycin, 0.5
mg/m }g myefgnce (nucl eotides 1-96) and the prodomain

uc eotldes 97-165), and the protein sequence set
Y Prétli rés@omn stabfe CHOEFIYBeSell fifesACt i Ve protein
uence e srgnal sequence or the
[02102Ir °d§?}“ matyker T6e-Ns Wagk 8t eRt lﬂ&nmeﬁaﬁﬁ%mwn in F12K (ATCC,

nco pr ot ein sequence definin

CatalggiB0730 3608y DATMSBEn Ebicors (InvioRern. S AReE N d 1305062361, 5% ulta
low Ié@; %%I{n%@'%.en,%gﬁﬁ-?kz égjsﬁt@ﬁ Qo5 LAHENCE 638ls 2 Qup@hhiints were

8’srghal sequénce
harve§tad ahé o¢suttig 1irosd)s anatyzet é)ypﬁld&ﬁngldnby féln'gﬂﬁle @haspfwsresonance.
97-165), and the protein sequence set forth in SEQ ID
Exanlk 421Rindi6g Cleyaétefistics ofAntifHRGE MonogleaaL Antibiotizsut
the signal sequence or the prodonain). e. Protein
[021 IEX pr TES nwhoclonkl amtiboties préduckd 20Bkaiple Fiptechaeddterized by their

abilit; n\\alllgzl rh?%g%@n%%o g(btj\ﬁs re%ggl%}{dﬁawt é%gpodugeé: 11r12§xample 3.

[02128 Ilg\é &[: %ﬁ%@ﬁl%\gvgx;eo B%F% g}gél 026 agg:}%/% g%es%%xclel using a BIAcore T100
instrupdeny td ﬁﬁlmhe@abﬂitﬁga bad HGR 404 ?s&fa)m of thiE/RisionJHoiR, discussed in

Exaﬂ@&o@@{‘:g t}[eo Ig’gasélgg% i Eﬁ%ﬁ?rb‘i gg%exyr%gt%@@%&e&ﬁa&pw sensor chip
BIA&Iré kﬂ?@ca@é@lﬁ Bk 006.d8) bl Rasind 6 hg CHDA bbie] Cafalist No. BR-1000-50)

s were transfected with a 9:1 ratio, of
usmgm@miaﬁ& mgrrotogelcserding iymaRHREFIIS IpgFyRiions.
10213] PO e e thrasd o 350 udi0e bRE (BBUSLALSE No. 14040-133)
containing 0.05% surfactant P20 (BIAcore, Catalog No. R-1000-54), 2 mg/mL BSA (EMD,
Catalog No. 2930) and 10 mg/mL CM-Dextran Sodium salt (Fluka, Catalog No. 86524) as

running buffer. Supernatant containing different HGF fusion proteins or supernatant from cells

transfected with empty vector were injected over each antibody at a flow rate of 30 pL/min for
3 minutes. The resulting binding was determined as resonance units (RU) over baseline 30

seconds after the end of injection. Binding was compared to human HGF (R&D Systems,
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instructions (Invitrogen, Catalog No. 11668-027). As
controls, cells were transfected with 5 enpty
W@ eORARBRT vect or/ pO&344 and pOXA4 plasm d (| nRCT/DSPETIN12950

Catal og No. 35-3018) alone. Twenty four hours after

transfection, the cells were split, and after forty

ei ght hours 0.5 ng/nL Hygronycin B (Sigm, Catalog

No. HO654- SPEC) was added to the cells. Polycl onal

sel ection of stable cells was perforned in F 12K, 10%

FCS, 1% Penicillin/Streptonycin, 0.5 ng/nL Hygronycin

B. 10 Q Protein expression in stable CHO Flpln cell

lines [02101 Approximately 2%5306 cells were seeded in

15 cmplates and grown in F 12K (ATCC, Catal og No.

9@}@ I 8@f0spe i iAgin

Catal%é% ?Z g%%tlgél ?Igﬁﬁﬁu( EBTE&FCS (? r?w tr olggln %as meonitored by
comp#hfgzﬁadﬂ@)toanco&w sx&%c@@e&@mossﬁlgﬁ%oc@}sb CatalogNo. 010-0102)

I db
was nfFioBRAA By B6 pRAE st BESRENRE IS LOTTE 4

i ndj ract eristi HG- Monocl onal
[0214ﬁm ?E@%TC‘EE Tf)rff Z%ﬁéﬁg%ﬁnafgantl bodi es produced
in Exanple | were charact ﬁﬁ ythelr ability to
bi nd hHGF and certal n ofe? reconbl nant HGF prote| ns

UtTrilso Ul 5C
i 1 izeH

oot ull*

V6 seiser ch o} X(BIA r eXes Yes
q;@gal g NoYeﬁR-106 68gs by gm neyepupl i hg (BsAcole,Yes Yes

agal 90 I\IOYesBH_ 1)00 SRl usI ng ay%ganda d cpégpll 9 Yes Yes

1
L UT URUI al LUl C”

U U Ilullulcbl at S | IIPlr%l—l Ullr.
[2&81 2] A‘gaﬁlscac Were Xlagi‘fgrrl t RC H&i-ng @B& Yes Yes
3 BCO__Ca¥ed og INo. 1M©40-133) Nmt ain ngﬁemSO/ Yes Yes

sl agt antyE20 (Bl Acong, Catlal og M. R- L000y&4), |2 Yes Yes
BPIT [BSA JEMD, 125 CRarog [No. 4950) apd 1P/ 1l yes | ves

ChvFbDettran—Sodtumsat-t—t Fruoka—Catat oy 24)—as
runni ng buffer. Supernatant containing di fferent HGF
[0215] usi Whe pesotteimTalde 3sispensabherthatfeacirot thel antibodian binglof K and

N T T T ep—

Gsss_bb,i dihd: m:gsmgagnﬁ@nefam ame@i; tBe ahﬁitﬁﬁedme?lﬂﬂot $F3 Rhfl 268 &fid not bind

asel i ne sec after t n j.ect ,

mmuring, HGF AR D BRE e CBHIEHIER | A DRI B G B9 3D11

spec1ﬁ&e@lz/ Bifid Qa&aﬂqfﬂ}psm%@ég 993, 1F9nduBd BigdMee mouse-human—mouse
294- HG\- 025) diluted in_runnin buffer, Non-s

chimesp NefierRps AR Tenerining aatibegics diskisdr iThg TeHa Pﬁ@gqsgt tthe antibodies 1D3

and 2E‘8fbtt 'lé?:llst ﬁ:%ér@&%d\e@%sfddéeu@@-slsgefﬁﬁﬁﬁhlmﬁ, Tﬁ;ataahsgdlébmz, 3A12,
was i mmbilized using the sane am

3B6, _@mb-’r})Dﬂ hgpmaéé@émdeaorpmqu huppen RAGH atherdhen ssidivgs A95:485. At
prese%m%?é%%lﬁv& %F% dRBhEt Bind AR irmgé’hlmera[ hs ﬂf'%%éa?@td%md both

mer a hunman
hHGBgubmHGEGES ~°

Example 5 — Ability of Anti-hHGF Monoclonal Antibodies to Bind Reduced and Non-
reduced HGF

[0216] In this Example, the anti-hHGF monoclonal antibodies produced in Example 1 were
analyzed for their ability to bind reduced and non-reduced HGF.

[0217] The reactivity of the anti-HGF sera with the recombinant hHGF was assessed by
immunoblotting. Eight pg of recombinant hHGF protein in NuPAGE MOPS SDS running
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Systens) . -. Systens), (V 5): 1A3 Yes No No Yes Yes
Yes 1D3 Yes No Yes Yes Yes Yes 1F3 Yes Yes Yes Yes
wore®7Ye98 2B8 Yes No Yes Yes Yes Yes 2F8 Yes MewUN®07/012950
Yes Yes Yes 3A12 Yes No No Yes Yes Yes 3B6 Yes No No
Yes Yes Yes 3D11 Yes No No Yes Yes Yes [0215] The
results in Table 3 denonstrate that each of the
anti bodi es bind rHG- and purified human HGF
Furthernore, all of the antibodies bind hHG-
cont ai ni ng point nutations GB55E and C561R. In
general, all of the antibodies except for 1F3 and 2F8
did not bind 10 nurine HGF dédenstrating that the
anti bodi es 1A3, 1D3, 2B8, 3Al12, 3B6, and 3D11

L T

fractionatesl ari ang lar% Biwdried . WhniX2H) welligel dovitiogen, Laglpbad, GAht The

fractiotpélgedoqu e% %reD&aWS’ Q&q%t hg@egféllgésg n?de%ﬁ aﬁé\ggné Qtandard

procedAds, ThB%rocahﬁilo&DMerrﬂ:mm fwere bhickeld pritht 3% menfaf niilknpowder solution

t ha i.dues y At .15 presen it 1s.
in Triq e Sl e T2 D S 0D RS D bl Akl i o' it Protean I
Multl@ﬁ&ﬁf@phﬂtt&i WioRad) Yor Rirer BlutkirdG-. Exanple 5 -
Ability of Anti-hHG Mnocl onal Antibodies to Bind

[0218Red umedreamﬂin@oﬂembﬁdel@@ér&jﬁﬁbé&%ﬁ}thé puttfiedartitadidsen a Multi-

the anti - cIo ant| e oduced .in
Screek RBRATRS1 1HE PU DS SHNEHFLHCTe R FEIo R 5P Igkying hyffer. The
nitroctBElB§E theR beartOtReh QY Q&ﬂom:ﬁmh(iﬁé Zﬂapaﬂtﬁs,re@ﬁqhéuﬁatéd Wwith horseradish

the anti-HG- sera with the reconbi nant

perox&@é%é%@kﬁd@y i TRHERTIG! B itibodigs. Ehgresyits @reoﬂrm@e'a%ﬁﬁ indrqble 4, where

the nudibars RIFRELEINR exfeniidP ﬁ‘ﬁﬁlrW% SEShrE4eRRHA %é@a%(zﬁ&fe](ﬂ'%%ndmg) and
PCT/ US2007/ 012950 - puf fer (1 nvitrogen) or

3+ rewesenting themasrbisding) e reduc:| ng buffer (Invi trogen) was
fractionated on a 4-12%Bis-Tris |I.OmX2D wel | gel
(I'nvitrogen, Carlsbad, CA)TARI&E 4f ract i onat ed prot ei ns
then were transferred. ne
usi ng st arnganébodyfin B '
menbr anes [sEecnte

,‘sz 3

sol ution 5188 Tris|buffer@¥ Salind with 4%
Tween- 20( f ¥DETBST) | and then nountled ont @t M ni
Protean || jgpMul ti-pcreen apparatug (Bi oRag) for
further bl Sﬁr ng. | 0ZI8] The resulfting nmenbranes yere
probed w tH=the—putified—anrttbodigs—on—a—vot+i Creen
appar at us 25% e nlu fied adtibodi eg were Rhuted t
5g/ L i n bbagki ng puf f er. The 2+

3B6 3+ 2+

3Dl11 - 3+

[0219] The data in Table 4 demonstrate that all the antibodies bind non-reduced rhHGF. In
contrast, monoclonal antibodies 1A3, 1D3, 1F¥3, 2F8, 3B6 bound reduced thHGF but antibodies
2B8, 3A12, and 3D11 did not bind to reduced thHGF.

Example 6 — Binding Affinities

[0220] The binding affinities and kinetics of interaction of each of the antibodies produced

in Example 1 against hHGF were measured by surface plasmon resonance.

[0221] Rabbit anti-mouse immunoglobulins (BIAcore, Catalog No. BR-~1005-14) were
immobilized on carboxymethylated dextran CMS5 sensor chips (BIAcore, Catalog No. BR-



nitrocel l ul ose nenbrane then was renoved fromthe
apparatus, and i ncubated with horseradi sh 10
w@enonsese- | abel ed anti-nouse 1 gG anti bodi es. PATTES2007/012950
results are summari zed in Table 4, where the numbers
reflect the extent of binding with - representing the
least (little or no binding) and 3+ representing the
nost bi ndi ng. TABLE 4 Antibocl ~ h; Rtduceci 4Non
.T2reclz~cec~ | , ,sex osare 3'Sliiini ex osiire
"llsec r~ 1A3 2+ 2+ |ID3 2+ 2+ |F3 2+ 2+ 2B8 - 1+
2F8 2+ 2+ 3Al12 - 2+ 3B6 3+ 2+ 3D11 - 3+ 15 [0219]
The data in Table 4 denpnstrae that all the
ant i bodi es bi nd non-reduced rhHGF. In contrast,

o0 EIRLAEL B0 bR 112409630 B s couic

protocod bicdorditigtto maaitrtder’s H@ucmmrhp @alyses werqperformed at 25°C using

eps (L ok 2 oLl AR N 955, Catton o,

BR-1000-EXa0mh@ml. BSA (ENID) BafalogNe. D30 areld] (b gAul. fGMeDextran Sodium

| asnon re 221 it anti-nouse
5 salt Wfﬁaﬁ:&&l%fﬂ%i ﬁgg%@ag J‘g @&% og No. BR-1005- 14) vere
I mobi | i zed on car box nethyla V@f éran f? )
[0222[: hi pEhg #tkogies werscapEErdNg. anB uph gow( ow rate of 10 pL/min.

Inject{d q%ﬂxjég\gg Uag;&g% eacﬁ%n@i@&% Mlemapﬁmﬁﬁxa&?y @d) R Yof antibody

Acore, Catalo using a_stan

captung:dlfgq ¢q¢§ cypleot r ox dtGF @Rﬁ@) Sbstﬁ@ﬁ*@%]pg Q. 2@4-H8N-025) diluted in
B U 71 gl SR 156 ) o

10  the active farda@nanfRady( 8l beaested) foaR ahingteSat 60 BR/mhOO OFEdiss@iation phase
L. BSA (E Cat al og No... 2930), and .10 ng/ L
was Gl e ] S 85 Q0 PSSP n A BIR cosPlragl P Hepieiass thg was
regenérafdi wigh D 0inMe IGly¢iae2 231, pHe . aBlAade eSatwageN@ HR-U063-54Ninjected for
an individual flowcell at a flow rate of Iag_}
3 minpigp gk e flow s el GhrL{min bebprs angthep gyeie Xie |"HBBS‘? fglf gpppentrations
U of antibody captured for each
testede\%l’é% Bu fe¥7 %gl\/ﬁ(}: (R&D Systens, Catal og No.
15 [0223§94 ﬂﬁ&@@arﬂétk&t@&e'c@ten&lm' dith Eﬁcﬁ[eﬁﬁ@ﬁnétfﬂne:ﬁ{tﬁéj

equentially over reference surface (no anti body
BlAcvalptation dyfteare wish @mrea@c rsw@uma&nf(tmarmerymtf@r prch antibody, k,

(asso%ﬁtgén: e é&{stagmtm kﬁlgs%cﬁattxoﬁ Qatk ghaanti-gﬁd fil'ps(%&l?ﬂlﬂhhﬁrhlssomatlon

constant) are summarized in Table 5.

TABLE 5
aAntibody. | kadl/Ms)sl.oSEkS): 4| akd @A) .| SEd) ot Ko@M) L 5D, .
1A3 1.7x10° 7.3x10* 5.2x107° 8.4x107 30.1 5.6
1D3 1.7x10° 3.1x10* 8.2x107° 1.7x10°° 542 27.4
1F3 1.5x10° 5.0x10* 2.6x107 6.6x107 18.1 8.2
2BS 1.6x10° 2.9x10* 2.1x107 1.4x107 13.5 4.4
3A12 1.6x10° 3.7x10° 1.6x10™ 1.6x107° 103.0 10.4
3B6 2.0x10° 6.5x10° 3.9x107 3.2x107 17.0 3.4

20 [0224] The data in Table 5 demonstrate that the antibodies bind hHGF with a Kp of about
100 pM or less, about 50 pM or less, or 20 pM or less.



10

15

20

25

was nonitored for 15 or 90 m nutes, dependi ng on
concentration. The surface then was regenerated with
waQwiMaoygi ne- HC1, pH 1.7 (Bl Acore, Catal og NoPCT/US2007/012950
BR-1003-54) injected for 3 mnutes at a flowrate of
60 L/m n before another cycle was initiated. HGF
concentrations tested were 0.46 nMto 7.5 nM 15
[0223] Kinetic paranmeters were determ ned using the
ki netic function of the BlAevalutation software with
reference subtraction. Kinetic paraneters for each
anti body, ka (association rate constant), kd
(di ssoci ation rate constant)-58ad KD (equilibrium
di ssociation constant) are sumrari zed in Table 5.

Exa e‘B‘b‘E%E;t(wza doﬁDK% gyco'\%ntl-lﬁ%ﬁ@ &}ﬁtl!l?ggﬁg~g)(()](_|()£1 s) a
[0225@_ Zﬁhg l%a%xﬁl& %9, g”%‘%‘fﬁ% prié%%fjlg)%gx%ég b)%%%éharacterized for their

ability?toqu 1 hbitthebifding 8f hHE&Fto 2BR:t,land(bpihhibid MGMstimulated BrdU

. 2.1x10"5 10-. 13.5 4.4 3A12 1.6x106 3.7x104 1.6x10
X X X

“moﬂ?“é%TU f@%Bﬁéfﬁ“i 3B6 2.0x106 6.5x104 3.9x10" 5

3. 2x10" 4, .

d&nons téﬁyla KD of

o i G S s Bl s

Met. - Neutralization Activity of Anti-hHG- Anti bodi es
[0225] In this Exanple, the antibodi es produced in
[0227Fxanppeeificalio| Wallaa vgokell DBIFIACHsdyhslates (Waillat hyc. f Cathidy No.

hibit the b hHGE to c-Net hi bit
AAAREEOR}) ire RrsokraD 1000 P63 HIHL HORNAAS Sysfoms, Catlos No.

ral
294 S50 W B A B I (05 MW BRI, prt o) o

16 houtseit |4 Gbilhe platesathem mieks blobkid-with 280 g 0B5% nopsfiat dry milk in PBS for

1 houl PAt BRELahl T antod B R ebts R s g by adtng

mcreasngt@dcemttdmoﬁ@ of theaintibodids ghadr ihidstightdn E/GI32667nM, 3-fold-serial

a8 M 3 S SRR o 3T g . g it

PBS. h@o gm &t satnifle pdfwel ik @@ntRe8d \e iR Aalsgcmfé éMdtlﬂCLﬁﬁEdeovemlght at
% non-f at dr mlk in PBS for hour at room

4°C. ?bmaap!ﬂt%s themaveampRBsd, %@%M@th&%ﬂﬂe@ Tiwpeg 20, and incubated for 2
hours%ﬁe ante@%&é&hﬁ‘e Qi/t 6}@6 L i%well BELG AT @%lsg@%gfaﬁhhﬁﬁﬁn@-mt

I es un investigation (
antiba@lyf(BI&> Syystends, Cdtallcng NonBAF358)rgvepariabin § RSt tlem;ulk in PBS.
Catal og No. 358-MI/CF) in 5% non-fat dry mlk in 15
[0228pPBS. ThoEsulting Matapthenyere wakhed thseet imes withP&B-0d % Bween 20, and

incub&ed lohg“reat ?&%'t&ﬁiﬂ&%&%’ v\gt\fle]ﬁlnia%lgfedagtreptavidin (Wallac, Catalog No.
1244-360) diluted 1:1000 in DELFIA assay buffer (Wallac, Catalog No. 4002-0010). The
resulting plates were washed 3 times with DELFIA wash solution (Wallac, Catalog No. 4010-
0010) and incubated with 100 pL/well DELFIA enhancement solution (Wallac #4001-0010)

for 15 minutes at room temperature with agitation.

[0229] The plates were read on Victor’V instrument (Perkin Elmer) using the Europium

method. The ICsq values were calculated and are summarized in Table 6.
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4C. The assay plates then were washed 3 tines with
PBS- 0. 1% Tween 20, and incubated for 2 hours at room

wao eospasavsire with 100 L/well of 2 g/ nbL bioti nyPlt/es2007/012950
anti-human c-Met antibody (R& Systens, Catal og No.
BAF358) prepared in 5% non-fat dry mlk in PBS
[0228] The resulting plates then were washed three
times with PBS-0.1% Tween 20, and 20 incubated for 1
hour at roomtenperature with Eu-Ilabeled Streptavidin
(wal l ac, Catalog No. 1244-360) diluted 1:1000 in
DELFI A assay buffer (Wallac, Catal og No. 4002-0010).
The resulting plates were wd®hed 3 tinmes with DELFI A
wash sol ution (Wallac, Catal og No. 4010- 0010) and
i ncubated with 100 L/ well gﬁﬁmenhancerrent sol ution
(Wal | ac #4001-0010) for nutes at room
tenperature wth “ : oS sHEnl at es were
read on Victor3V lﬁz'a;sx i ki ‘.““7- LEei)l using the
Eur opi um net hod.] Tha3l C30 v alases r@9taljcul at ed and
are summari zed in Talp3e §. WA.43007/|143098

PCT/ US2007/ 012950 -f38 TABLE 657A 11| ody8 |- | Cso (nM"
{wSD; 1A3 5.65 O 9hpslDy 2. 437 13 d. 57 0.28

2B8 5.57 1.19 28 5,0 (- 88535~ LZ b. geg2-|l1 3B6 - -
3D11 5.66 2.75 [043@3\12[?1 re?}ﬂﬁrs 1 ate that all

the anti bodies (i € e qr_ 11D, 250 SAT271 1F3, 3D
11, and 2F8) ot hef—thar—dBe—effieiepty—reutral i ze HGF
b| nd| ng to c- Met. Rmﬁiﬂeuu-;lﬁﬁza*' nbﬁf’
timul ated BrduU Incor?oratl on in 4MBr-5 ceI I's £0231]3
[02301en The resyits domgnsigate, %F@‘%‘b&ﬂ?ﬁéh%e&ll)?’n{% 2B8,3A12, 1F3,

' Uther'¥Rhn SBBeffcifity Rdutralliz8 $1E5F bididgHoS-Met.
3Dllm&gc¥%1t:f5tererp [ate (gostlar }yc\géteﬁolg No. 3903)&% Tenej L of

2 g{s'?al | Medidlith@sh 8FHIGIONISS8d BFANGRBISFhISH WB;']-S cells

[0231?’er eref gidofﬁ@ §§19P01VEJIGF wa;mﬁsﬂé%ecﬁﬁ‘ﬁd ﬁ{?l‘ii\)ridﬁ&l)@'élfs%f a 96-well tissue

i ncubated at roomtenperature for m nut es.

cultuivisnicegtiteOplbtedfonian Ca@qm Nel 333)c &ensxumenallmﬂe@,d antibodies at

conceg;gaégx%} (118(%363 gg% 'ﬂg 4?% @égl (3;6) ﬁgqé%:; thf\&rle(’; ?ﬁed to each well.

The H@H muhbédyﬁnsttuwhowws mc(uB&ed aGrdseo te@apaabivge g 30 minutes. Monkey

o 00 LSLE SR CESECtot TR B S A s0om0. 15
FBS (Giba2K)43R-626)F BS ng/sh. BT (Sigifs, 0G4S d%b otmibillaldeBomycin (S,
Glbc%hﬁfag%g‘} &} S LA BP0 Bist85a Bl SREM S BstnYGib& Eifatog No. 25200-056),

resuspended in assay media (F-12K, 2.5% FBS, 1% PS) at 75,000 cells/mL, and 80 uL of the

cell suspension was dispensed to the HGF antibody mixture.

[0232] The resulting cells were incubated at 37°C, 5% CO,. Forty eight hours later, 10 pLL
of 100 uM BrdU (Roche Catalog No. 1669915) was added. Seventy two hours later, the media
was removed, the plates were dried with a hair dryer and were processed with the BrdU ELISA

in accordance with manufacturer’s instructions (Roche Catalog No. 1669915)..

[0233] The luminescent signal was quantified by a Synergy HT plate reader (Bio-Tek).

The data were fit to a sigmoidal dose response with variable slope with the equation y = bottom
+ (top-bottom)/(1+10~(log(EC50-x)*hill slope)) in GraphPad Prism (GraphPad Software).
Each experiment was repeated at least 3 times in duplicates, and average ECso values are

presented in Table 7.
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15 [0232] The resulting cells were incubated at 37C,

5% CQ2. Forty eight hours later, 10 L of 100 pM BrduU
w@ Rwcheo@at al og No. 1669915) was added. SeventBCT/WA2007/012950

hours later, the media was renoved, the plates were

dried with a hair dryer and were processed with the

BrdU ELI SA in accordance with manufacturer's

i nstructions (Roche Catal og No. 1669915). [0233] The

| um nescent signal was quantified by a Synergy HT

pl ate reader (Bio-Tek). 20 The data were fit to a

si gnoi dal dose response with variable slope with the

equation y = bottom + - 60 -

(top-bottom/ (1+10"(l1 og( EC50-x)*hill slope)) in

G aphPad Prism (G aphPad %oj{]gmr-le). Each experi nent

was repeated at least 3 tines 1n duplicates, and

aver age EC50 val ues p#® T e g=rm Table 7. WO

f bodyl Cso*? (r-Nit~l .49 .69 1D3 4.99

1F3 1.94 2B8 1.41 PFSIDY. 24 3P .30 3B6 36.08

3D11 51.12 [02341 The ré&Bults i nl.%Abld 7 denonstrate

that all of the antipod?®%, [1A3,14D3, |1F3, 2B8, 2F8,

3A12, 3B6, and 3D11 | nh2K8t HGF1PAdAucdd proliferation

in 4MBr-5 cells. 5 Ekad#ild 8| - AABP- Scatter Activity

of Anti-hHGF Antibod| es3B®235] BBi08 Exlanpl e descri bes

a characterization of _t3¥lanti bddilés produced in

Exanple 1 for their ability to inhibit HGF induced

[0234F c at Tler reavlts ini Taple H@Bmionsitate that sl af ther antipodiespi A3, kB3, 1F3, 2BS,

of te k. | TCC. ] a
2es, S S ol R b TSt ey
96-wel| Costar tissue cultuy te Corni ng 10
Exampig B pbiieaticonehviy of dnt bECH Aptlisdigsos) St a
densjty of 4x103 cells per well.in 80 L ..NMEM (AT .
10235} oS4 ERamRlc QErp e FEeost gm0 TN Liesaced in Example 1
for théiL hisilinPRVinABItIEGE Thdided \sc it gefivicat HIGRintiacesIRRRBAGY (motility) of
and | %penicillin-streptonycin_ (I nvitrgg&n %tal og No.
clustesgpADEK cells TR MiBawan b aeloedVed t hit | gat ed
was diluted to 6,667 nMin I\/,EM cont ai ni 10@Fetcal .
[0236Bov i MDCKcaHs #iste sessipdin G-miefliostardise © plale{ Coning
Incorpoi&ed! é&ﬁﬁrﬂf&x}%&:ﬁ%@b@&)ﬁdsj Mid @ity 3F 4WE07 collS rpMﬂVlell in 80 pL
cont al ni ng 10% Fet al "Bovi ne Serum and_1 % penicillin-
MEM (ATCC, Manassas, VA, Catalog No. 30-2003) containing 10% Fetal Bovine Serum
(Invitrogen Catalog No. 10438026), and 1% penicillin-streptomycin (Invitrogen Catalog No.
15140122). Each of the antibodies to be investigated was diluted to 6,667 nM in MEM

containing 10% Fetal Bovine Serum and 1% penicillin-streptomycin. Each of the different

antibody dilutions, as well as MEM containing 10% Fetal Bovine Serum and 1% penicillin-
streptomycin without antibody, then was separately combined with an equal volume of MEM
containing 10% Fetal Bovine Serum and 1% penicillin-streptomycin, and 100 ng/ml HGF
(R&D Systems Catalog No. 294-HGN-025). The antibody/HGF dilutions were incubated for
30 minutes at 25°C. Twenty pL of each antibody/HGF dilution was added separately to
individual wells, yielding a final antibody concentration of 666.7 nM, and a final HGF
concentration of 10 ng/ml. The MDCK cells then were incubated for 24 hours at 37°C with 5%
CO..

[0237} After 24 hours incubation, the MDCK cells were carefully washed once with 100
pL per well of ice-cold PBS (Invitrogen Catalog No. 14190144), and fixed with 100 pL per
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streptomycin w thout antibody, then was separately
conbi ned wth an equal volune of MEM containing 10%
wo-2a0a/143808/i ne Serum and 1% peni cil | i n-strept onRCI/NS20aTI012950

100 ng/mM HG- (R&D Systens Catal og No. 294- HG\- 025).

The anti body/ HGF dil utions were incubated for 30

m nutes at 25C. Twenty pL of each anti body/ HGF

di luti on was added separately to 20 individual wells,

yielding a final antibody concentration of 666.7 nM

and a final HGF concentration of 10 ng/m . The MDCK

cells then were incubated for 24 hours at 37C with 5%

C02 102371 After 24 hours irn6ubation, the MDCK cells

were carefully washed once with 100 L per well of

N : . 9
well of REEH elfiol bl oAGRNEah M AT 28 A Bl g pyore washed
carefull g bnwewllthaﬁstllhad watkrd Aeohenobf W kb crystdliviglet snlution, consisting of

0.5% gxgtgl[ eﬁt(ﬁliggﬁ §{Q§L€;a?\é§fci\£§o NG 4R %g&i so&aétﬁ&%l i¥ distilled

water, W4 Rided @ eddhowell,cadshetellzovat indibatad oy 20 ailmmes b.e’lS"C while
(Sigma, St. Louis, MO Catal og No. C3886) and 50%
m“kmgt hanol in distilled water, was added to each wel |,

s S S S Py TP ot e
times Githsdisilled Whtet. Fiedn) PBSwad zh:&led &b bschvweelt tovpsirent drying of samples.
carefully three times w istilled

I P
The cqllssverdduiesd uang ek DYTRE psresearsi gt Cgﬁ‘%cé?ﬁaﬁ"sgﬁ%mbﬂ

Wetzléfh Ser@hh), WRER0 JHBEes (LB E88y stéth & iVl R ethil&{ Geanagy), and
Lei ca cros stens GrbH, \Wetzler, CGernany

Magne&nceZdC(sgéivzeae (Peirerigs CGalgtackivy, andesemnles W@érrﬁ*&DFCTffyr level of
scatte ? ﬂe%ﬂﬁ@%&&nﬁn&z@dﬁﬁ%ﬂ@@ (Optronics, Coleta,

sanples were rated for |evel of scattering.
The results are summari zedpi@grfegl € 8. TABLE 8 liihiti
tio 16] HOSI' M cri al |nduce CKCelll-' _~..~ ttenn

t... Anti bOdy BRI ST =XV AT e GanRg ++ ++
1F3 + + 2B3 ++1% 5 B+
3DL1 - - - No i ‘ Trial 1

1A3 + +

1D3 ++ ++

1F3 + +

2B8 +++ 4+

2F8 + +

3A12 - -+

3IB6 A ++

3D11 - -

- No Inhibition

+++ Very strong, nearly complete inhibition

++ Strong inhibition

+  Detectable inhibition
[0239] The results in Table 8 demonstrate that antibody 2B8 inhibited HGF-induced
scattering more than the other antibodies. Antibodies 1D3 and 3B6 displayed an intermediate
level of inhibition; antibody 1A3 displayed a low to intermediate level of inhibition: antibodies
1F3 and 2F8 displayed a low level of inhibition; and antibodies 3A12 and 3D11 gave little or

no detectable inhibition.
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15 +-H Very strong, nearly conplete inhibition ++
Strong inhibition + Detectable inhibition [0239] The
wo e®ahs®Is n Tabl e 8 denonstrate that anti body PGBUS2007/012950

i nhi bited HG--induced scattering nore than the other

anti bodi es. Antibodies 1D3 and 3B6 di spl ayed an

intermediate 20 level of inhibition; antibody 1A3

di splayed a low to internedi ate | evel of inhibition:

anti bodi es 1F3 and 2F8 di splayed a | ow | evel of

i nhibition; and anti bodi es 3A12 and 3D11 gave little

or no detectable inhibition. WD 2007/ 143098

PCT/ US2007/ 012950 -62 Exanplée-9 - Inhibition of

HGF- stinmul ated c- Met Phosphoryl ati on [ 0240] This

I [ Sty nti bodi es

Exampled BHARSh ot MR- R ARELMA ARy RRR || 2

he . ) A .
0240 7 TS EXpiEN, 868006 § Bloc A0S RARYIA] Ao Filioged in Example 1
for theiehbibity( tdTighibiothe CREF -sURu)atedbc M 4bpsiptorglatien s P@e¥ eclls. HGF

oane TSGR e B Sashpr 1 osue
0201 TSR Sl RS e 3RSt it e

(CorniHIE &ialog NBDEISP atSedasity lofivi Sl 0 esllsGeir atedigin 180.1L F-12K (ATCC,

Manaigi o) 9 CREIOE MO8 300 capttainisd 0% BRHEBEY s Reryip L sgeen Catalog
No. 16828026N8ndTed Feri@Hint &F8pYSHycia (Bhvitedden QRAIBg NIIISU401DD). After 24

with serum 10 free F-12K containing 1% . ]
hours ge A7 & Mith 8 (G thipedia wassrneved @Rd gelle Werrcinsgd @ges yrth serum-
free FAO R OMNitinlif I%O&nliciﬁﬁx_té{fépft%rggcziﬁ' (3218 ﬁ%t@ér@'iﬁ&b%\%d for 24 hours in

enicillin-streptonycin. [0242] The following 1
100 pfi serwndine il Pltqoptpnipg 18mpenioilin-Fecnipmypddi es bei ng
investi?ated were prepared in serumfree F-12K

[0242}F ont Bhefailpwing JOrdierent diluians of epghcofithe gadtodisy beipg investigated
wor e B AL 01 Bt 81 by ecpabhid 5, 2222 v

741 n¥k 24ihnvLeR2. F-nM R Tebnva Ol mivf, 3% dni OidM| ands@.B exlokpch antibody
oW th t . YA i i .
dllutlc\é}”{1 uagﬁ,ué\%\ﬁ}ﬂﬁ%ge Mzﬁ’@orn?e}lrrnegql% ?é&cﬂhﬁ-‘g{}p%tgﬁlgrcﬂ}%ﬁh&ﬂ antibody, were

of “Serum contal
separfi€lyi coimbined withraaEqoalsailnmaiofl s&tith-frgé Fil 2HCEor{tRRihg 1% penicillin-

T T
antibddgggg}ﬁ‘&ﬁldtibga _“fewailclugaﬁ ﬁ‘ﬁm&’??‘??nf fggﬂcbﬁ g‘leli’svl‘t‘\;lefiﬁﬁ'_ed iR@ final
°°n°eg1§i"&?l‘1 ‘P{E'gs ﬁ&%ﬁn ntai ning 1%

eni ¢j | Lin-streptonmycin. xt, 70 L of ser ee. .. .,
(02430 15t BT Bols R Wi B ek AR OBt A A, taining 1%
penicillibleeptondydth. Qe ts70 L1B! IfevREn-Bie FO12K @bnththind/l Mopadi¥illin-

Sigma Catal o . .S6508) in serumfree F-12K )
streptgi P WS e P col foHowen Byioie phi 0 THY NN (Sigsha Catalog No.
S65082§f1l%erdrﬁ‘-‘ﬁ‘égflimfcgﬁtaﬁﬂn@%%ﬁciﬁf Sdpton 4551n.5%h@%lls then were

n..
ow ng this incubation, 20 L of each

incubatad el mimptesinl I Contna% e Holepmedhis ipcybstionndf} wh.of each
antibd8S/HEF Hiklof! b f1dbd 84 ardtE to separate wells, yielding a final HGF
concentration of 50 ng/mL, and the following final concentrations of each antibody: 666.7 nM,
222.2 nM, 74.1 nM, 24.7 nM, 8.23 nM, 2.74 nM, 0.91 nM, 0.30 nM, 0.10 nM, 0.03 nM. The
cells then were incubated for 10 minutes at 37°C with 5% CO,, after which point the
media/antibody/HGF mixture was removed, the plates were placed on ice. The cells then were
rinsed once with 100 puL per well of ice-cold PBS (Invitrogen Catalog No. 14190144)
containing 1 mM Na3VO,. The cells then were incubated for 30 minutes at 4°C in 100 pL per
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concentration of 50 ng/nL, and the follow ng final
concentrations of each antibody: 666.7 nM 222.2 nM
wQ2001/149008 24. 7 WM 8.23 nM 2.74 nM 0.91 nM PCBOS29M/012950

0.10 nM 0.03 nM The <cells then were incubated for

10 mnutes at 37C with 5% C02, after which point the

nmedi a/ anti body/ HGF m xture was renoved, the plates

were placed on ice. The cells then were 30 rinsed

once with 100 L per well of ice-cold PBS (Invitrogen

Catal og No. 14190144) containing 1 nM Na3VO4. The

cells then were incubated for 30 mnutes at 4C in 100

L per WD 2007/143098 PCT/ US2687/ 012950 -63 wel |

ice-cold lysis buffer consisting of 1% Omi Pur Triton
well 1% 4c]108§) 1}(3 ﬁﬁ?s‘_@f)ﬁﬁ" Q%Plﬁoommﬂlﬁahé@{ﬁb?@&GaA Darmstadt,
Germdida';%&lﬁmog No. pAiDesEmM r'ImslsiHCpro?o@,kltOQl mN( Eﬂ@h& TaMNgg V04, 1x

ol S0l LSRS0S GABR R fitorcoctan 2

(SigmaDatalbg Mon SFEF):. R (c-nmet) anti body (R&D Systens Catal og
No. BAF358) was diluted to a concentration of 2 g/nL
[0244] n lmbﬁhﬂamlml-ﬁinm&eﬂq*fpﬁr(kimﬁb astibody (&R Sysiendsdatalog No.

BAF3 {3 o&lliyogsfl 409:%%@%30 al o gg? bﬁgﬁﬁ% eﬁ\#ﬁ%rlngrkmElmer

Tu:kuQFinmﬂdo Catidsg Bldd&dOZ)GOI(!Mﬂohtaﬁﬁng a4 bovisé mptrsa/lbdmm (Sigma Catalog

S TR Y E R GEATh e T S —

plates gl’érkﬁﬂﬁmef‘ atadb Mo !A@ﬁ@ﬂDa(‘JOO%§ CTne 'plhtéﬂﬁkﬂl B@:re incubated with
| ow ng incubation, the plates were washed

antibop ey 30 RHEHCE ) 41" Cowith prekings B eawies ingubatioy, the pla'pes were washed
with d’é’rrlﬁﬁo%% soltgh Bk éﬁing%eleé&tlalog Nb 109108, fﬁﬂtstﬁﬁ %f each of the

sates was a epar at t0|n|V|dua wel
different PChd cmhé?ﬁ@bbsswarseawgd/ smanatelm to rn@ilmdualt wolks of @Fe’sashed streptavidin

4 streptavidin mcrotitration plates
mlcm{l&g“;ﬂ ';%S PC-3 cell lysates were incubated 15 for 60

[0245g'En #liess@eg) &P%fcg%ﬁ%k}%{ce@é%%xgg{é ﬁ?%@e%é?ﬁt& \I’s__gere incubated

for 60NhinRtEyat 25°@ Qllﬂlmhabmgyar(d%pk mEherbmth:zDELHg& WNesh ggbmion. 100 pL of

oo 50 RIS A A S AL Py o1

DELF\I\AS&@dy Bufkp cantaiting ﬂI%ChicD/tmet seximnciibyrhiat ess pidedito Hsd}ywell of the
ubated with PC.3 c sat The, pl r

washed SESREY B PO ST BEV S0y PR Bt g SR vsates. The

plates Fiﬂ/e'i& @scubted ftAﬁGO @tinate hiPE°C2 Grithi roekingt ThOpldtéswershashed a final

. sol ution. Th 00 L Fl t Sol uti .
time it DRI Tstutgy Thon TO0AL BRI hanenets SBaien
(Perkﬂ‘i'ElﬂquOCaﬁaR% MBS -G0 108 Plad wHaddto datk flli fithé wabhed streptavidin
| ates, and the plates were incubated in_the dark f

mwrogtrml?mpl@wa@ndz@e Plgips Weresaatert o the dagk for aﬁaan“{q%@ﬁ%@ with
Shak,ﬂ\/,ps measured using the Europium protocol on the
ctor3V reader 25 (PerkinEl nmer). EC50 val ues were

[0246I§a| Cﬂgﬁﬁﬁ(ﬂeﬂ $Val gné%%hﬁsﬁ‘uﬁnfg‘%ﬁe W}Hﬁ‘)@tﬁﬁ prétosPiiiaghe Vlctor3V reader

tware, Inc. d the signoida

(PerkinBluen e Eson yélueaw&fq Qﬁl\culiiteé nsrmg ﬂmémr & W@erﬁl%ad Software,
Inc., 30 IEQEQ,S‘CAT af M s@gﬁl@'ﬁi‘e{i %s%q'eéﬂbnzé‘%l?atx%n.

[0247] The results summarized as EC50s in nM are tabulated in Table 9.
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Average of S ta dadWw Antibod; Two Vials Deu~iatJon
wo 2870488 0.242 | D3 0.984 0.129 1F3 1.19 1rOLUSDB8012950
0.287 0.104 2F8 1.39 2.12 3A12 2.00 0.553 3B6 1.01
1.11 3D11 2.28 N A [0248] The data in Table 9
denonstrate that all eight antibodies are potent
i nhibitors of HG--induced c-Met phosphorylation in
PC-3 cells. 5 Exanple 10 - Tunor Inhibition in UB7MG
Xenograft Mdel [0249] The ability of nurine
nonocl onal anti bodies of the invention to inhibit
tunor growth was tested in-ad-UB7MG xenograft nodel .
UB7MG cell s (ATCC) were expanded in culture at 37Cin
an at nosphere contai ni ng 5%%ﬁﬂﬁi gnd 95%air, using a
medi um conprising Dul becco's Mdifi ed Eagl e nmedi um
(DVEM with 109 T 75352, /mL 10

penicillin and g el |'s were

subcul tured and—manmn e  8 | el cel I's

fromthe wall ‘f—t‘l'fﬁi Tt q{gg@il ISy I(M bry i n- EDTA.
0

[ 0250] Near - corfftugpg——cet

I ) S \ﬁ,‘be LJIIB}, FWU ]
trypsini zation mﬂ%@rﬁ%ﬁ‘ﬁ%@%mtn gel

(BD Bi osci enceg; L@lﬁgl Og{no-13 ect ed
subcut aneousl y [FTTg{3TE UPPER oo UOT 5 Ocysga et ween t he
shoul der bl adeq§of 3gznETH Ulﬁi]ena 1 D mce

(Taconi c Labs). WFT Mg §bg an n‘qut WV

di aneters (mm) of—tomors were neasured—wrtira cal i per.

[02481u m)% )igf!il#{aﬁ{)té% %gmig\ﬁs?ra?eaﬁﬁy elllfié ?ﬂt gﬁibo&%s%@?&]@m 158)6)1t0rs of

umnors
]HGmeﬁwedhédauﬂumpbmahumg1ﬂiﬁb3ﬂﬁﬂ£ randon1zed into 5

groups of 10 mce each. One group received PBS. Each
Exanngfle 1 6 e- 'Dhiner Idhijrition $n USIMG Xernwgeaft™Moded anti body 1

A3, 1 D3, 1 F3 or 2B8. Al antibodies were dosed at 1
[0249)y/ kThoabijityef gltine mdrmelqnet antibelies oy theninwentichOto inhibit tumor

srovRtrecSBRy LGNS Repeire iU R ol TES) S8R expanded.in

culturé WIBT°@ friM BtmdsphéeldofthiniAg 5%16022&6 q59% Ay, éiiilhlgiﬁ fdedbum comprising

Dulbergf Yo soms-auauBMBER U §6% tst begine Serunt, 100 unitsim.

penicillin and 100 pg/mL streptomycin. The cells were subcultured and maintained by
detaching the cells from the wall of the culture dish using trypsin-EDTA.

[0250] Near-confluent cells were collected by trypsinization and then 5x10° cells in 50% '
Matrigel (BD Biosciences; catalog no. 356237) were injected subcutaneously into the upper
dorsal area between the shoulder blades of 7-week old female ICR SCID mice (Taconic Labs).
The long (L) and short (W) diameters (mm) of tumors were measured with a caliper. Tumor
volume (vol.) was calculated as: volume (mm®) = L x AWZ / 2. When the tumors grew to
approximately 200 mm?>, the tumor-bearing mice were randomized into 5 groups of 10 mice
each. One group received PBS. Each of the other 4 groups received one of the antibody 1A3,
1D3, 1F3 or 2B8. All antibodies were dosed at 1 mg/kg body weight, twice per week, by intra~
peritoneal injections of 5 doses. Tumor volumes and mouse body weights were recorded twice
per week. Tumor growth inhibition was analyzed using Student’s t-test. The results are

summarized in Figure 6 and Table 10.



-65 Table 10 ~' .wy~ ."~"1" ibiti on~ Percentlnh 2B8
vs PBS 93% p=0. 001 1A3 vs PBS 73% p=0. 0075 1D3 vs
weBe7A439%9=0. 075 | F3 vs PBS 60% -0. 027 [ 0251] pCHDS10a7/012950
regression was achieved in 2B8 treated group (Figure
6). Statistically significant growth inhibition was
observed in the 1A3-treated and 1F3-treated groups
(Table 5 10). There was 51% tunor growth inhibition
for 1D3 with a p value of 0.075. No significant body
wei ght | oss was observed. Exanple 11 - Tunor
Inhibition in UL18 Xenograft Mdel [0252] The ability
of the antibodies 1A3, 1D3, -3 and 2B8 to inhibit
tumor gromh was tested in anUl1l8 xenograft nodel.
U118 cells (ATCC) were exp%ngpedloas described in 10
Exanpl e 10 (above) vvlth respect to the U87I\/G cells.
[ 0253] Subcut ang 0% e8GR
described in :
used were 7 we X
and treatment Wa 3ouPRs T e the ,h“U'd?? rewto
approxi mately § TE R PES | 0% UOIIV|B=UB§7:|, all the
ant i bodi es wer e—gdsed—at—tnyrky body werght twi ce a
week by intra-peritoneal injections for 4 15 doses.
(0251 UT0ba Rl ORSi30 gya%g%iéig%érgﬁﬁﬁx %at‘e%&ﬂpcﬁ YEES). Statistically
signifisadl ygroedh uﬂ’uhgoﬁm%mbbémed if ﬁretlA3Ftreateéamﬂ ﬂE3f§1reeted groups (Table

10 THTSGh T S0 PR A 005 s 00 A BE R it

body BrefihP loss Wa8 obserked 47% p=0.12 1F3 vs | G 30% p=0. 39
20 10254] Statistically significant tunor growth

Exampldil PLIT @R o PRShibRG6E #e U118 X2R3 g MaARl treated groups
Figure 7). There was nobdest tunor growth inhibition

[ozszq n 1ThSakiliey df B3 a@tiboyiss 1481 1D, MRS ardl2 B R &sinhitdntutod growth was

testedip gt atsmoeratiaodilo W el LA mCt e P gie o5 desinbed in
ExampRSEY (486ve) WK Bébptd48 IRSURTIGIEAR0 7/ 012950

[0253] Subcutaneous tumors were established as described in Example 10 above, except

that the mice used were 7 weeks old female NCr nude mice (Taconic), and treatment was
started when the tumors grew to approximately 80 mm?>. As in the U87MG model, all the
antibodies were dosed at 1 mg/kg body weight twice a week by intra-peritoneal injections for 4
doses. Tumor volumes and body weights of the mice were recorded twice per week. Tumor
growth inhibition was analyzed using Student’s t-test. The results are summarized in Figure 7
and Table 11.

Table 11
2B8 vs IgG 75% p=0.007
1A3 vs IeG 57%. 2=0.01
1D3 vs 1gG 47% p=0.12
1F3 vs IgG 30% p=0.39

[0254] Statistically significant tumor growth inhibition was observed in 2B8 and 1A3
treated groups (Figure 7). There was modest tumor growth inhibition in 1F3 and 1D3 groups
with p values less than 0.05, which was defined as statistical significance in this study (Table
11). No significant body weight loss was observed.
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-66 Exanple 12 - Humani zati on of Murine Mnocl ona
Anti bodi es [0255] This Exanpl e describes the
wheovan#3oes | on of the nurine 2B8 anti body, togePdiIBUS201/612950
a characterization of the resulting humani zed
anti bodi es. The nurine 2B8 Heavy and Light Variable
Regi ons were "humani zed" by two nethods. 5 A
Humani zati on Procedure 1 [0256] In the first method,
t hree humani zed heavy chain variable regions and two
humani zed kappa |ight chain variable regions were
desi gned based on the "superhumani zati on" nethod
described in Hwang et al. (260%5) METHODS 36: 35-42; Tan
et al. (2002) J. IMMUNCOL. 169:1119-1125; U.S. Patent
ol g Qggz | Ehtfsied cal
Exam ?ﬁ%f%ﬁé?ggﬁggégﬁgs é%gﬁﬂﬁ%e igﬁﬁéach ﬁ%use 2B8 CDR

[02558 gf i§ @EXQRERJ (ge]@gltlgesg;ﬂg hitMaR2aAG) Jf (e fﬂggﬁﬁiﬂ’s‘ anntg%@[‘ together with

I ne varl a e regl ons conS|st|ng .e Sa .
a char@ttetimitmnodioniesaltingthuntnized| antibadiss.| Theimuaing Jidahi¢avy and Light

Vs8R 9 BB, o LR, P, on Kowm, uren

g erence all el es descri bed
at the . lnjernatianal | nmunogentics Information. System
:éalﬂgﬂﬁé¥?ﬂ%8§§$F%ﬁF§5Qi|ab|e on the world wide 15 web at

| mot. cines.fr an . . . )
10256},"3 3l Bist e three humanized heavy chain variable regions and two

humatizedkappgdight chein wariabib regivegweresdesigned dasginm the “superhumanization”

tructural —class r re rj 2B L aRl
mencE ARG LGl 1S GobSTRRIB ek S A TR g 0B o
169:1819v1 § 25;i0.8. beeueNo. €BR ,457.n0 acid residues. Those

human gernline variable regions with the highest

[0257] denThé Ehaie @dnﬁﬁicai &t?Idtﬁrﬁl Mmma&mi$ﬁ8 f(%%ch mouﬁe 2B8 CDR
I esl es re_.chgsen for CDR gra I Ng. L Tra rK.
based{opaRde e aph mREmATC SEmPERHPTY i eagping GTIaRi§ rogions

consistREOIRE SRR/ €HottiH ¢ohita] SRithieaPEBssTi¥ht b8 heMaSvAtRBR: regions were
used to replace the correspondi ng human gerniine

identified pagsonagranhyean guedinevariafleregianreisrae aBelendessribed at the
InterndB6RA 1 GRE RN YRR ?;gg@e{rgﬁlvf@&weﬂ}l‘é (MW41BBIelon the world wide

regi on that “was nost sim t he ” 2B8 nouse J

web at gpptarinesels and bivchemtathiziocly/ ditody feryenaestindendymby. These human
gernﬂ\llr\,gels{%?{ﬁlgfér@gfgég g{ gl\éta%ﬂéd’%gsltrﬁ%ﬁ%ﬁ-?%lﬂg wele %tﬂp%lgd%g AEHeDBS variable

en ‘a ermnus o
regiodsdypaalduiating the gerc2bt Manfitybirsimdgrityrtetwenh €P8smniawianil residues.

cid seguences .were conver into nycl.ej ' - -
ThoseS Laﬁagln%%gnﬁme[vag\é@]e Tegions, gﬁ%ﬁg? iengttlxg% 1§%}t1:ty %’8%‘@}6 gimllanty with mouse
2B8 CDR Irediduedorate shogearfor CRES gmabiisg. r Thid fameasiorigregiines of the human

TR XA R T N T

replacéahé obrréspondidg tnnPaldeAdline Pinfdbl¢ bapion feafiii Yhat were different between

mous%%ﬂ&?‘dﬂ]ig r;%wk Hrnan @eﬁ%ﬁ%@%. ?geeh(l%%{)( .ﬂ Z@@%%h@atl \%taél gl%%t similar to the
2B8 SR TEFiBAWa3 & added 1 #d @bb&%l eGhRAS) ofihk Fgupeitamealigkd” variable

. hol ecul ar bi ol ogy techni ques. | four heavy chain WO .
regiom of Fenessrgentevastinn Addad e andno fegainugfitho diupgrhumanized

variatlé FH%?&H dnddR&eanting aBlaRGLGREs BRAYYorHBALA $ntb HUEBR acid sequences.
Hvl -T.1, Hv5- a. 1 8 Hv5-51.1

Hu2B8 - 1) Hu2Bt : ) were
[OZSSE;Br gﬁ% ﬁ(gf‘%ﬁtet NRiBASRInEmRTD bR QR c¥ial cBhétruRted using gene

synthesis 8CR methods (Young et al. (2004) NUCL. ACIDS RES. 32:¢59) and cloned into a
mammalian expression vector (based on pcDNA3.2 DEST (Invitrogen)) containing human
constant IgG1 (G1m(17,1) allotype) or Kappa (Km(3) allotype (allele 2)) regions (downstream

of the variable regions) using standard molecular biology techniques. All four heavy chain
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20

anti bodies (chinmera 2B8 and 2 humani zed |ight chains
(Hu2B8 Kvl-39.1 and Hu2B8 Kv3- 15.1) creating 12
walrdof7as3®e anti body proteins. Binding of the cPCTES1007/012950
chi meri c/ humani zed, 5 and humani zed anti bodies to
human HGF was then neasured as descri bed bel ow and the
results are sumarized in Figure 8. Each of the
possi bl e conbi nati ons of imunogl obulin heavy chain
and i mmunogl obulin Iight chain variable regions are
set forth below in Table 12A. Table 12A Hea r ~Chau
lai 7aU e Reg~c~n Light Chain aRM d ; Region Chineric
2B8 (SEQ ID 0:12) Chimeric 2B3-(SEQ I D NO 14)
Chinmeric 2B8 (SEQ ID NO 12) Hu2B8 Kvl-39.1 (SEQ ID

IgG1 %@&Sﬂrﬁ%? W@%M ﬁ@%gﬁ%ﬁéfe@ f@%g%?ﬁiﬁ%%&“%{?l-ﬁ Hu2B8 Hvs-

a.1, HORBS&dvE 5283 “(eﬁEQprEEsbmn the)possiblR®nkhihationt WiBEQ! B Rappa chain

anitfis ¢REhREER Y el it PRl A3 k30 apg pucms s

15.1) tre}ing Hlalm‘eﬂehﬁarﬁlboki (pﬁE@nlsDEﬁ@lmé 05 )heGhimeric,chfiB8ric/humanized,

and higppiighd phiikedicH tg h HUZB o o R o} SosBBRY B abd the

resultﬂﬁfb) sunvR B8zddMia Fiurd 8( Fhl Pt D ostibie corbidBBod/SE ibadnoglobulin
QID NO 169). Chineric 2B8 (SEQ I D NO 14 Hu?2

heavml%@q1w¢s§°mn ligly ohappprieble. rggiops ALY hstmlow in Table 12A.
173) Hu2B8 Hv5-51.1 (SEQ I D NO_. 169) Hu288 Kv3-15.1
(SEQ I D NO 179) [0259) Ea’Eﬂ’le 2t“he p033| bl e

@:hﬁﬂ@hézﬁé Ein'i’ﬂ Wl'z nheav H%&TE§ @{J1-391 SEQ ID NO: 173

| FBR I3 (PN T050: 179)

CHuZ) 1-f. ] if"“ [ B B 00L 14),

THuw2BE HY 1 F ’§F?‘€‘2,l.'13‘ﬁ52 SRR ST AU DNQ173)
G F.1 (SER lséb_-n &z .' ..,—_0 IbENBVl79)

H 514 7163) Ky BChizy
_3%381@15-51@1 DL HP;INQ ¥65) | g
Ehi2 Beddy Sl (SEQ B NORI 63t y o « «
 HOBREYS-51.1 (SEQ ID NO: 169) ' | Chimeric 288 (SEQ ID NO: 14)
Hu2B8 Hv5-51.1 (SEQ ID NO: 169) | Hu2B8 Kv1-39.1 (SEQ ID NO: 173)
Hu2B8 Hv5-51.1 (SEQID NO: 169) | Hu2B8 Kv3-15.1 (SEQ ID NO: 179)

Y o e

[0259] Each of the possible combinations of immunoglobulin heavy chains and

immunoglobulin light chains are set forth below in Table 12B.



Hu2B8 Hvl -f.1 + 1gd Constant Hu2B8 Kvl-39.1 + Kappa
Constant (Km(3) GIM17,1) allotype (SEQ ID NO 163)
w@bkdoonesofml lele 2) (SEQ ID NO 177) Hu2B8 HvlPET/1S2607/012950
| g@ Constant Hu2B8 Kv3-15.1 + Kappa Constant (Km3)
GIM 17,1 allotype (SEQ ID NO 163) allo a (allele 2)
(SEQ ID NO 181 Hu2B8 Hv5-a.1 + 1g3@ Constant
Chineric 2B8 Kappa (Km3)) (GL M17,1 allotype (SEQ ID
NO 167) (SEQ ID NO 157) Hu2B8 Hv5-a.l1 + | gd
Constant Hu2B8 Kvl-39.1 + Kappa Constant (Km(3) G 1 M
17,1 allotype (SEQ ID NO 167) allo e (allele 2) (SEQ
ID NO 177) Hu2B8 Hv5-a.l +6Bgd Constant Hu2B8
Kv3-15.1 + Kappa Constant (Km(3) G1 M17,1 allotype
(SEQ ID NGO 167) allo e (aﬂEA it §28) (SEQ ID NO 181)
Hu288 Hv5 51 1+ IgGI Cons ant |mer| c 288 Kapa

Yoo i S A g et o
| NO 171 allot a (allele 2) (SH

Chimer-218 IeG1 (SRR TRNQ: b)) Hu2B4 § B.vi-30. kddgappa Constant (Km(3)
Constant (Km(3) G M17.1 alldialetypedrradlele2NSEQ 13 NO: 177)
Chinzdric2B8 [g61 SEQIP NGEFID NO |B12BHESG)! 5Twy Kedppalféonstant (Km(3)
possi bl e anti body constructs doiogype) Galldh2) (SHQ ID NO: 181)

Huw2Be ki 1 migGdgtabttintn  heavy qrihilegict2R$Kapsa (Km(3))

(G1MOM, B) allogph (RBEQI IDENOvas3 pbl e {r@&HQH3 NIl 59@si gnat ed
Hu2BRIDW-f $HABB1Christai 17, 1)) = HUREEBEKY 0. 1 -HKapgpa@onstant (Km(3)
(Glmmmt)aallof@ei(an(lﬁ NO1163) 5 aldiRiyes)allehED (SEQD NO: 177)
Hu2BE HvIPE VS B6AREodSant - 39. 1 (+ KamzB8 ReBSIANY K4PaCbnstant (Km(3)
(GINISE B) aﬂbb&éxsﬁg(@! Ne:463) )) (%&»%@ele 3Y®EQ ID NO 181)

%“f%ﬁ%é 1%%?256?101&05'1%%9;)(3 FD N '\97% qm" us
R i T o R e R S C"‘c‘iti“%%‘{“‘(”
GO D
Hu2 4d 0] @%pq {1@{3))

8¥H’1§9nhé1 %%RR%%OI}S%&“ (Km(3)

tIi{

heavy[Laglﬁlgf%ﬂt éﬁ%lﬁ%‘??%tgﬁgﬁggﬁg%jgﬁa%lm%%q{srlage h&?glfa%ci below:

sh2B8-9 (G1m(17,1)) = hu2B8 Hv5-51.1 (+ IgG1 constant region (G1m(17,1)
allotype) (SEQ ID NO. 171) plus hu2B8 Kv 1-39.1 (+ Kappa
constant region (Km(3) allotype (allele 2))) (SEQ ID NO.
177)

sh2B8-12 (G1m(17,1)) = hu2B8 Hv5-51.1 (+ IgG1 constant region (G1m(17,1)
allotype)) (SEQ ID NO. 171) plus hu2B8 Kv 3-15.1 (+ Kappa
constant region (Km(3) allotype (allele 2))) (SEQ ID NO.
181).
[0261] The nucleic acid sequences encoding and the protein sequences defining each of the
humanized antibodies are summarized below. In this section, the last nucleotide of each
variable region is the first base of the next codon generated by the variable/constant region

junction. This nucleotide is included in the Variable Region because it is part of that exon.
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(Mouse Vari abl e Regi on and Human |1 gGl Constant Regi on)

(all otype A m(17,1)) (signal

5 sequence underlined)

W@ SBQUIIINO. 154) 1 atgggatgga gctat atcat cct ce€T/USZH07/012950
gt agcaacag ctacagatgt ccactcccag 61 gtccaactgc
agcagcttgg ggctgaactg gtgaagcctg ggacttcagt gaagctgtcc
121 tgcaaggctt ctggctacac cttcacaacc tactggatgc

act ggat gaa t cagaggcct

Amino ggld%?%%%%gsg gfg %gxg%%xgttgﬁ

s

181 ggacaaggcc ttgagt ggat

t ggagagatt aatcctacca acggtcatac taactacaat 10 241
gagaagttca agagcaaggc cacactgact gtagacaaat cctccagcac
agcctacatg 301 caactcagca gcctgacatc tgaggactct
gcggtctatt actgtgcaag aaact abgtt
ttgactactg gggccaaggc accactctca ccgtctcctc. agcctccacc

361 ggt agcat ct

codonggactacttc cccgaaccgg tgacggtgtc gtggaactca 15 541
ggcgccctga ccagcggcgt gcacaccttc cc-gctgtcc taca%tcctc

t?o
C. \ :“ ,n

ocac

-oaC
Py ul

A_ Bﬁét%R .1. ;l"- gagly

HIIGGAGT tnd1tdd fiedBB lation of this junction
gccct ggget gect ggt caa

B8 Heavy Chain

egueﬂ&]ug@el QQSEQaDaN@t gm:)c accgtgccca gcacct gaac
tcctgggggg accgtcagtc

781 ttCCtCttCC CCCC&&&&CC

QAHgL

gg§§

0999
gegi
1621 4gpgeaagyct tttgsaar-aaagfyccetedlc agcecoreat cgpgdccte. agecteccace

a&ae czrgaggecexta

2

C@ee

e %SEZ

aag

d%@@a

tIRAEE 9%"3

%%:%%@

@ﬁ% %igggiiam -

é“ﬁfag

@ag

3otz

tgaa
atac
gcac

Sla

17.1)
U

signal

ccactcccag
T/ agctgtcecce
tragaggect
taactacaat
agcctacatg

%@E@&aﬁtﬁ agpaghege: bUaat 4Gtadafggagtasfagactatgte

@EEE%%CE‘E

%’éﬁﬁ"@ cl

988308 06eh Ak .ng%gggacgﬁa@gaﬂé‘gqﬁ%agcc caaatcttgt

CCE&F @C
fdect Gl

SG%Rﬁfcc1%HFEQ§§§R9&§GSéﬁpiﬁﬂga@gﬂgﬁ§gtgg gggcacagcyg

tg%gggiiaﬁ_gtggaactca

tacaitcctc

gactctac
acatctge

taoaagﬁﬁaaaaegﬁxﬂcaesggccgciqny&g&e&a gtabdrgaeggettgbggg accgtecagte
t gbt cotestat sag caageDCdcuygaece

1323

e

LeBsgtgy

BEEIT ttIgag 8 Cceff
3?%% Ei%g"gca @?g §

bHEéé(ba Eﬁhdaaavgg

.

ljae

c

€8
actyg

edgeal

atctc

aggtcaca
gtacgtggac
cagcacgtac

%%agtacaag
caaagccaaa

da&abﬂcc @beéﬂﬁdd& 28y dgg€da getgaccaag

@&hmwaébchhga¢a(ypypggcc¢gﬁ¢¢uygtcsa4uygbt5@nymgnce99q985§}Id@c09t99a9

NE@O 1

1

aga

grEIclev
%g tF?@ gﬁ ggg;g
psv pIa pss stsg

q?

FRic SORARTRAH
RSk RCFPIEIRACE S

39 Dhets SreFIvee:

c@%ﬁﬂ?ﬁﬂﬂ?] tggactcce
g? aggtg %zagcagggg
ac%%?tiiﬁF gcagaagagce

aaI gcl vkdy fpepvtvswn sgal t sgvht

[0263E pav{xySpiiteih &bqﬂé{o‘éﬁ)’éﬂrﬂﬁg th‘é':’ffdll lgéggtn OhuRbBEOSBR Heavy Chain

301 _yrvvysvl tvl

kogdr EEAAEETD

121
181
241
301
361
421

[0264]

kve ks1 cd

tkgpsvipla
yslssvvtvp
vElfppkpkd
yrvvsvlitvl
kngvsltclv
gnviscsvmh

3

<t t cp papel

psskstsggt
ssslgtgtyi
tlmisrtpev
hgdwlngkey
kgfypsdiav
ealhnhytgk

kelovspkalp, ap. 5k

ol ngkey keky
d§%§§ijf%y gqlssltsed

aalgeclvkdy
cnvnhkpsnt
tevvvdvshe
kckvsnkalp
ewesnggpen
slslspgk

savyycarny
fpepvtvswn
kvdkkvepks
dpevkinwyv
apiektiska
nykttppvld

-

gl stnsntd

i sk
pggglewige

vgsifdywgqg
sgaltsgvht
cdkthtecppce
dgvevhnakt
kggprepqvy
sdgsfflysk

l&SE&e’d&NQ- 155)

inptnghtny
gttltvssas
fpavlgssgl
papellggps
kpreegynst
tlppsrdelt
ltvdksrwgg

Nucleic Acid Sequence Encoding the Full Length Chimeric 2B8 Light Chain

(Mouse Variable Region and Human Constant Region) (Chimeric 2B8 Kappa (Km(3))) (signal

sequence underlined) (SEQ ID NO. 156)

1l atggaatcac agactctggt cttcatatcc atactgctct ggttatatgg tgctgatggyg
61l aacattgtaa tgacccaatc tcccaaatcce atgtccatgt cagtaggaga gagggtcacc
121 ttgagctgca aggccagtga gaatgtggtt tettatgtat cctggtatca acagaaacca
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361 kngvsltcly kgfypsdi av ewesnggpen nykttppvld
sdgsfflysk |tvdksrwgg 40 421 gnvfscsvnh eal hnhyt gk
web@rapyhs [ 02641 (3) Nucl eic Acid Sequence Enchdi/nszopTie12950
Ful | Length Chineric 2B8 Light Chain (Muse Variable
Regi on and Human Constant Region) (Chineric 2B8 Kappa
(Km(3))) (signal sequence underlined) (SEQ ID NO
156) 45 1 atggaatcac agactctggt cttcatatcc atactgctct
ggttatatgg tgctgatggg 61 aacattgtaa tgacccaatc
tcccaaatcc atgtccatgt cagtaggaga gagggtcacc 121
tt gagct gca aggccagtga gaatgtggtt tcttatgtat cctggtatca
acagaaacca WD 2007/ 143098 PCTOWS2007/012950 -70 181
gcgcagtctc ctaaactgct gatatacggg gcatccaacc ggaacactgg

99t £ Gee0ak e cad Le £ 961 HCRCAL 058P gak Eed-GeRAGANR L teccagat
e s otag gatccocas:
cagatdaaigaacttiq)lcggacan cagiiorgagcts abt'cgiaacac:afg:tdscggag ggtcggaggyg

3641 gpyaccagayt thgeasabaarraaeg BSR‘B[ ga@thcat cttcecgeca
C#g% C"tct‘:@&t:g%ﬁct égt 25 ‘ZBEfaFE$ % cc cg:: E::z‘ézgg:;
té %aﬁ ggiﬁ @F? ?gﬁa Cg::[ é ﬁg‘i gcc igcag caccctgacg
Ceed E@@é&%@cgéﬁgéé&g @atcaggge

t aa@t@@@@@t ]zcga@&&t‘@t 5@&66@@3 AGgagLeGE agtirac
agcacct aca gCCt Cagcag CaCCCt gacg 601 ct gagcaaag
e in Seauacs ,' Tonfineet the q Q2

[0265]:ag ( Ets {&chai
: @&?Eﬁ% 35t e

Len tlbl\ga d Qnsaéia é—.:'vghi cgagg&w (L 12PAA asnrntgvpd
(K @ﬂ%sbﬁ&%&tf@% e;ﬁqyﬁ!?é‘@ )svke ﬁi& % gf?kap:?rfg;gp
NiLe 0t 154K &= GBATBWGEL Minfly SEkaa&eGvivv Sy Sywmgkipe aierslbkd g yslsstle
agar ntgadeiekgd whtgegmat tedfpvicksdsgaced| adyhcgq

vanaﬂx%kég?&@ﬁa&meme&ﬁﬁmgném NO’ qss[0266] (5)

Nucr el ¢ Aci d Sequence l:ncodl ng mani zed Hu288 Hvl-f.1

undert 1 ned 1 atgg actgca

dcgtogepagtaa ta@agt@f:gg @gp@gg@g@agfmcefg gg@é@gg@ﬁ%ﬁé@ ccgag

1 e AR L A O LAY A ARO fe RROPRREE Gt
1 &t ggrmaagyee ttagtgggag@agagatg%@waaea@tg@t@e taactavadt
e e R s
3 fug%@mga gc¢tgw@gf2@ggﬂ@cg tgmgia%ttgttzgtg?@?ag g?«gﬂ@g@ ca
?%‘tg“g‘ft%gag%?(t%g%ﬁ ? %%%g&%q ‘é"c‘(ﬁﬁtgﬂg §€caagga

accctggtca ccgtctcctc ag
[0267] (6) Protein Sequence Defining Humanized Hu2B8 Hv1-f.1 Heavy Chain Variable

Region (without signal sequence) (SEQ ID NO. 159)

1 evqlvgsgae vkkpgatvki sckvsgytft tywmhwvqqa pgkglewmge inpinghtny
61 nekfqervti tadtstdtay melssirsed tavyycatny vgsifdywgq gtlvtvss

[0268] (7) Nucleic Acid Sequence Encoding Human [gG1 Heavy Chain Constant Region
(G1m(17.1) allotype) (SEQ ID NO. 160)

1 ccteccaccaa gggeccateg gtettcecce tggeacecte cteccaagage accletgggg

61 gcacageggce cctgggcetge ctggtcaagg actacticece cgaaccggtg acggtgtegl
121 ggaactcagg cgecctgace ageggegtge acacctteee ggetgtecta cagtectcag
181 gactctacte cetcageage giggtgaceg tgeectceag cagettggge acccagacct
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[0267] (6) Protein Sequence Defining Humani zed Hu2BS8
Hvl -f. 1 Heavy Chain Variable Region (w thout signal
wGaewoasmoey (SEQ ID NO 159) 1 evql vgsgae vkkpgetwk$2007/012950
sckvsgytft tywrhwgga pgkgl ewnge inptnghtny 30 61
nekfqggrvti tadtstdtay nel sslrsed tavyycatny vgsifdywyq
gtlvtvss [0268] (7) Nucleic Acid Sequence Encoding
Human 1gG 1 Heavy Chain Constant Region (d m17,1
allo e) (SEQID NO 160) 1 cctccaccaa gggcccatcg
gtcttccccc tggcaccctc ctccaagagc acctctgggg 61
gcacagcggc cctgggctgc ctggtcaagg actacttccc cgaaccggtg
acggtgtcgt 35 121 ggaact caggiegccctgacc agcggcgt gc
acaccttccc ggctgtccta cagtcctcag 181 gactctactc

24) SRR fedelen it PR SR SR L R

30d GatyAkEt grocaaaa CarCag (R C eararpl T gas e @Q@aﬂg atgeggekyagecca

el A SRR i
e tpsss ek s Lol
i S

Efecng
“idagre

‘@&%@Q@é’&c&%@ t@fRRAEEh gatloditPRAL GRS
fcctcaccg tcctgcacca ggact ggetg aat ggcaagg
6(80&3 afeapa@z@tma ABEAELEE teGragear§CatcepEiaAgerieteca
: aa%§§%§§€ e R R
72: 19@@@@3@%40@33@95@ slgecaigerdesicgragataigtatensAggeeealed at ccc
ARk et dCoht (REROON SoRORTAIEARcAO0EANETAR

S@Qgga@mgamggwcttc tlectatage geapgticac ceigEaRnag agepsRigsrggt ggce

9@3%%%%%%%20&&0% étcg " %%cg%a %9%0%&&%000%%?0&0

aca

9&oamggmatctgmt@ﬁ26@gg¢ﬁht@r ot ei n Sequence Defi ni ng
Human 1 g@ Heavy Chain Constant Region 15 (G 1 n(17,1)

[0269%] | of8y perotdibiShdhchiDefiifiig Hutiae I5GA SHeMGhaimedsfast Region

o1 fered TS BRRNR a5 g s LBt granstaton of

f“’é
the ladtGfdclebtiay Bf Chiddble répeon & Begihniag tke Pavieptidaniaks Ig@l Heavy Chain
gt aal gcl vk dyf pepvtvs wnsgal t sgv htfpavlgss 61

Sequegts sl ssvvt vpsssl gt gt yi cnvnhkps nt kvdkkvep kscdkt ht cp

Egg%pe 20 121 psvf{y&@?&ggg;ﬁl%%% g&"y‘i"&'\’%’ vdvs

6Y| W%s@éiéﬁﬁk vnlkahltRafk-@liddvep k@dﬂkﬂﬁ&;@ élpa\p)éllgﬁ psrde
| t kngvsl tc, | vkgfypsdi avemesngqp enny

I%@c@mmk@lm% Sl vvas edagrkipwosids wﬁwémaﬂﬁﬁweqyn
18K /8RB Ihqdwingk eykckvsnka Ipapiektis kakgqprepq vytlppsrde

241 Itkngvsltc Ivkgfypsdi avewesngqp ennykttppv 1dsdgsffly skltvdksrw
301 gggnvfscsv mhealhnhyt gkslslspgk

tcaag

[0270] (9) Nucleic Acid Sequence Encoding the Full Length Heavy Chain Humanized
Hu2B8 Hv1f.1 Variable Region and Human IgG1 (Glm(17.1) allot Chain Constant

Region (signal sequence underlined) (SEQ ID NO. 162)

e) Hea

1
61
121
181
241
301
361
421

atggactgca

cctggaggat

cctcctettg

gtggcagcag

ctacaggcac

ccacgccgag

gtccagcectgg
tgcaaggttt
ggaaaagggc
gagaagttcc
gagctgageca
ggtagcatct
aagggcccat

tacagtetgg
ctggatacac
ttgagtggat
agggcagagt
gectgagatce
ttgactactg
cggtctteec

ggctgaggtg
cttcaccacce
gggagagatt
caccataacc
tgaggacacg
gggccaagga
cctggeaccece

aagaagcctg
tactggatgc
aatcctacca
gcggacacgt
gcecgtgtatt
accctggtca
tceteccaaga

gggctacagt
actgggtgca
acggtcatac
ctacagacac
actgtgcaac
ccgtectecte
gcacctetgg

gaaaatctcc
acaggecccct
taactacaat
agcctacatg
aaactatgtt
agccteccacce
gggcacageg
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[0270] (9) Nucleic Acid SecLuence Encodi ng the Full

Len Heavy Chain Humani zed 25 Hu2B8 HvIf. 1 Variable
wRe@rossoamd Human | gd (G n(17,1) allotype) Herwyusioai/on2950

Constant Region (signal sequence underlined) (SEQ ID

NO 162) 1 atggactgca cctggaggat cctcctcttg gtggcagcag

ctacagacac ccacgccgag 61 gtccagctgg tacagtctgg

ggct gaggt g aagaagcctg gggct acagt gaaaatctcc 121

tgcaaggttt ctggatacac cttcaccacc tactggatgc actgggtgca

aaaggcccct 30 181 ggaaaagggc ttgagtggat gggagagatt

aat cctacca acggtcatac taactacaat 241 gagaagttcc

agggcagagt caccat aacc gcggacaegt ctacagacac agcctacatg

301 gagctgagca gcctgagatc tgaggacacg gccgtgtatt

aQE:thQ:%%@&gga&aBEQE t‘i:aa cQQ&@Q:?@EG&aJcESQCE tgte gtggaactca

094€ (RRYYEHHC b9l feR g€ Celihest e 2g65dH@a6Cra cete aggactctac

aaggoeeeataggbest gngae céggeacos: hogcipraagaogeacesat ggacatetge

gg% aFEgt aéﬁ@ EO@%@EQQ@WﬁWG@W%@QSOaszMﬂ caaatcttgt

t

GRTAECHRRATHELET o ggqggtaeggtcaggg
il e R
Cegy d gaLhehaly By 9%%@ é‘é&%@acaa cagcacgtac
gegi g@ttgaggtc@t gegeécﬁﬁaage@gﬁtgg@ gaggmgac::g:taaggeﬁ @@agtacaag

6621 aepghgatettC casIEFEEC AL TEIBIET Faga tiaggacazayratcte caaagecaaa
é&%%t ecmaﬁ@%%@azs gIEPE 5%%&56?%‘:“&@50?2 gzgi ggzgggggzg
%&‘ ot ag?agéf"é%iifcﬁcﬁ‘f QQ@E %éséisctai@i ceqt gersgactes
et ol GEE CLER P! adbifcdUals Goageaggag
t1gag HLAkar t &4 bat e-ggt @:gtcgggé‘c_gtg@&@t%g@&%@.acac gcagaagage
ackgaggiteacaft ictaagdgagt agpt ggac 901 ggcgt ggagg
t gcat aat gc caagacaaag ccgcg gagg agcagt acaa cagcacgt ac
[0271961 &P Hrotein Sequance dled e FadldcenethrHe ain Humanized Hu2B8

Hvifl %@{a%ﬂecﬁglgg Al 2Rt %93 1119%[%4 EhAR %BS&PR&&%@ 389n(17.1) allotype)
with AEQaEnNgytlgBhacacc ctgcccccat cccgggat ga

gctgaccaag 1141 aaccaggtca gcctgacctg cct ggt caaa

cf—t%\tcdwasm a@%ﬁvke % ymge inptnghtny
e © el e e
SV VS a
2: ssﬁ éﬁ‘g&ciﬁnﬁ»&gg Ek cppc pgpelggggs
agagoaﬂ%gkﬂg@&qagghg:el— A EvIRE gib@{riﬁ{wﬁaaﬁﬁv@lﬁg t kpreeqynst
gabgcahgagl get ehgwme&cxaexsaea:@ GRAgRAAGCkadiB3Rbgvy tlppsrdelt
c 36t clemtvigll tel e dgdgp e axt geesngfpey byktigyvipr edegiflysk ltvdksrwaq
Sé&&e%‘@seéﬂ‘}hl qFSuF]rSILs@ﬁljt h Heavy Chain

TR 7 s

Vanafgwm@bﬁ (mm@iam&ﬁw hnéCSE&EQDD\EDO 163) 1
evgl vgsgae vkkpgat vki sckvsgytft tywrhwqgga pgkgl ewnge

| gmgggbwgceﬁca@ggm&b F@g@t@tt&%@tﬁg@ad
t n t t !
o} et Yediliaiee Yhoa i Sttt e e TR RECE g s s

121 tgtaagggtt ctggatacag ctttaccacc tactggatge actgggtgeg ccagatgece

181 gggaaaggcc tggagtggat ggggeagatt aatcctacca acggtcatac taactacaat
241 ccgtecttee aaggecacgt caccatctca getgacaagt ccatcageac tgectaccetg
301 cagtggagca gcetgaagge ctcggacace gecatgtatt actgtgegag aaactatgit
361 ggtagcatct ttgactactg gggccaagga accetggtea cegtetecte ag

[0273] (12) Protein Sequence Defining Humanized Hu2B8 Hv5a.1 Heavy Chain Variable
Region (without signal sequence) (SEQ ID NO. 165)

1 evglvgsgae vkkpgeslri sckgsgysft tywmhwvrqm pgkglewmge inptnghtny
61 npsfqghvti sadksistay lqwsslkasd tamyycarny vgsifdywgq gtlvtvss
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45

181 yslssvvtvp ssslgtqtyi cnvnhkpsnt kvdkkvepks
cdkt ht cppc papel | ggps 25 241 vfl fppkpkd tlm srtpev

wao ecoovieBpsthie dpevkf nwyv dgvevhnakt kpreeqynst BO/US2007/012950
yrvvsvl tvl hqdw ngkey kckvsnkal p api ekti ska kggprepgvy
tl ppsrdelt 361 kngvsltclv kgfypsdi av ewesnggpen
nyktt ppvl d sdgsfflysk |Itvdksrwgq 421 gnvfscsvmh
eal hnhyt gk sl sl spgk 30 [02721 (11) Nucleic Acid
Sequence Encodi ng Humani zed Hu2B8 Hvb5a.l Heavy Chain
Vari abl e Regi on (signal sequence underlined) (SEQ ID
NO. 164) 1 atggggtcaa ccgccatcct cgccctcctc ctggetgttc
t ccaaggagt ctgtgccgaa 61 gtgc@gctgg tgcagtctgg
agcagaggt g aaaaagcccg gggagtctct gaggatctcc 121

: hai ..‘,»_ 5 " ok . ._ : " _-- t t.
Regio Ler?c%‘iﬁﬁ%ﬁ ned g%éi\?cggac ? ;?gg?;t a?;:c acct g

act gt %%@GLt@Qaa%E Egéttcct3§&ccg&t:égr9 qgtg&céj_tﬂﬁct:@&;ag;gagt ctgtgccgaa

098¢ Cortiildcids Gulh €t 5oCasddaghty dhablladorl fdaggtctet gaggatctec
Prnot etgtaSggatan mgﬁ)&ffad’adgn grireaca %cb@é’.ﬁ&ckﬁé@gﬁtbﬁ@\qcagatgccc

CA&L ngseerpradte tagagRegit omgs(%ashbmaa@l:gwcase taactacaat
i da i B s FSFke tocctacers
tggz)”ma@@‘a%@ E g ﬁ@ (igﬁ Q§ ctecte agectceccace

g&'Né‘g%Eeyc V:Q:%E ¥§§ gggcacagcyg

V‘@sRO@Jdé};@SQ&B aect 44 im2Q044 12050 cc?:&aé&%§4?,gidg@):gtc gtggaactca
N%tlegqpqﬂwlcdg£sxq:aem9§ngmha¢gtme:cléabtgﬁ_c@ngtchagtcctc aggactctac

BRANE FTF PRSBE Py SIEIP z'@éfcaa |39SVEFY ] ECTRAgRERC Stacatctoc
C

SR e

N@4 116699t o84 ) 3GGhERBRASC G64R{G6hc CELHEFRMC a6 YBGLHS Iftacgtggac
t coaagganiogedyttgce yasrgc cddgaghgeagecioggadgoagicigygeaa cagcacgtac
a @ég%@ﬁﬁﬁggaﬁa&EQEEQRfaggg@&ﬁQ§BePC gattaasc t9darpgcaa ggagtacaag

g& f:f'%f'ffg_- c t%gﬁgqc a%i‘f g{;g Cgz:;tagccaaa.
e SRR e 5@ Tpcgmecans
a@b§0£§ggaaa@&gg&. gégg “égé %%g 9 t cgccgtggag

ccgt gectggactcee
a2@ g Ceatfcr et GateE&a-t3C EQ@H}?&@QEC @b&bﬁ@@hﬁc aﬁﬁ&b@ﬁ@ t{fagecagggg
3021 caytargateta |eotyaaygeattieggas astcgecaghatdctacac gecagaagage
act4t @%ca%’faat&tcgﬁqtafoam ggt agcatct ttg act actg

c aa acca 541 gcgccctga

with ggg?ﬁ%h%%g§§ggtcc tacagtcctc aggactctac
601.tcc tca ca g égg ag cgctcc g
g%scggi%%sgiﬁ%%%gi 5o ggfgt:i“sﬁem SEEEE toptosheny

Caagackars gl IrecR3G gAY Ié}ﬁgﬁﬁy sgaltsgvht fpavlgssgl
181 yslssvvtvp ssslgtgtyi cnvnhkpsnt kvdkkvepks cdkthtcppc papellggps
241 vilfppkpkd tlmisrtpev tcvvvdvshe dpevkEnwyv dgvevhnakt kpreegynst
301 yrvvsvlitvl hgdwlngkey kckvsnkalp apiektiska kggprepgvy tlppsrdelt
361 kngvsltclv kgfypsdiav ewesnggpen nykttppvld sdgsfflysk ltvdksrwqg
421 gnviscsvmh ealhnhytgk slslspgk

[0276] (15) Nucleic Acid Sequence Encoding Humanized Hu2B8 Hv5-51.1 Heavy Chain
Variable Region (signal sequence underlined) (SEQ ID NO. 168)

1 atggggtcaa ccgecatect cgeectecte ctggetgttc teccaagpapt cigtgecgaa
61 gtgcagetgg tgcagictgg agcagaggtg aaaaageccg gggagtctct gaagatctee
121 tgtaagggtt ctggatacag ctttaccacc tactggatge actgggtgeg ccagatgece

181 gggaaaggcc tggagtggat ggggpagatt aatcctacca acggtcatac taactacaat
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W@ 28041 8309 C

24 BRARES Badilildd 6
S Accat aenc Qe aatnge 13T c ol Soalat etecaqgtaa at ga
sl e A AR e A e SRR BE FOT bongt §
[0277hnd
Varia

721 gacaaaact cacacat gccc accgtgccca gcacct gaac

tcct gggggg accgtcagtc 781 ttcctcttcc ccccaaaacc
ctcatgatct cccggacccc tgaggtcaca BaWUS2007/012950
tgcgt ggt gg t ggacgt gag ccacgaagac cctgaggtca agttcaactg
gtacgtggac 901 ggcgtggagg tgcat aat gc caagacaaag
ccgcgggagg agcagt acaa cagcacgtac 20 961 cgtgtggtca
gcgtcctcac cgtcctgcac caggactggc tgaat ggcaa ggagt acaag
1021 tgcaaggtct ccaacaaagc cctcccagcc cccatcgaga
aaaccatctc caacaccaaa 1081 gggcagcccc gagaaccaca
ggt gt acacc ctgcccccat cccgggatga gctgaccaag 1141
aaccaggt ca gcctgacctg cctggtci@aa ggcttctatc ccagcgacat
cgccgtggag 1201 tgggagagca atgggcagcc ggagaacaac

Q&4 g%ggéag gc%tcjag ch g@&g&% cct

C accC gacCa agaa g gcaygcagggg

Hunanlzed Hu2B8 FNSa 1 Fbavy 30 Chaln Varlable Regi on
orelf =:. g € ' ¢haild Heavy Chain

;on gvmgt hout Sj %é@ﬁf@iﬁﬁﬁ NO.
R R R o e e

tant

61l ppRyetpli sadisikst igggtikasl galyykayyfvesifitywsqptieyasd t sgvht

fpavlqssgl 35 181 yslssvvtvp ssslgtqtyi cnvnhkpsnt
[o278f ' Ik o 1 e PRIR glzgd Hy2BS Hys-

51.1 Héhkfyﬁlvatﬁ W&MbldﬂMfHuhﬁm&gm q Glgi(@VﬂkbllGﬂvae) Heavy Chain
| 1

QAR | 361 hﬁbﬁkgﬁg psdi av
Lt qu 40 421

gnvéscsvnh ggiggg %Iségggkchgzp ucleic . ctgtgecgan
ACleqd SETIICHE @g@gﬁa&gﬁgg@aga Gaagatctee
Chahnegtaghabl etRegtLag( 6t aS@qsaeeggady&dae gg’gega:g ccagatgcac

( Sﬂi@ g@dﬂ@ggdcﬁ&)ggagegg;gggﬁgmgeeg cacaat:ccﬁcdagec@jmtec taactacaat

Cg%qu§tpqu§§gacQ§ ct@i catcagcac tgectacctyg

% gfﬁ @%5@59%‘? E g iatta a actatgtt
3 cctc agcctccacc
121g %&i § AL GELE dhcd ?’igicg UCos gageacages
aQ@@QS&&Q@gQ&@% 96§ cab8dg4iI0R880 Helgh JYY! 8gMlggtate gtggaactca

03539 0agaidccagd cehgegiegdC gei icace tagot agmat tHEAgtcctc aggactctac
2@@1/ﬂﬂﬁyﬁ?ggﬁifﬁbggﬁﬁmﬁﬁboQﬁﬁﬁﬁ@CtC5¢P§Z4ictﬂggtGG%¢Qp§gac ctacatctge
a %C aE’é\%@&FEﬁ%’%F ﬁg atgge afl @-‘@[agegtc‘g’iaatcttgt
3 1c é@cc 2@ L gé‘ ‘é%té" -8

gggggg daccegtcagte

ctg gacccc tgaggtcaca

9 %@Cmgﬁﬁ %@S‘éﬁaﬁtsﬁﬁ gasdLabag &QJQE

gagsgzaégyé CC

Pm@ﬂecthSuneﬁusegEa¢uqucnggcddxuanczmudghtﬁ§§§

HO&vy

1081
1142
1201
1261
1321
1381

[0279]

tqpgggtet

gggcagcccc
aaccaggtca
tgggagagca
gacggctcct
aacgtcecttet
ctctecectgt

ccaacaaagc
gagaaccaca
gectgacctyg
atgggcagce
tcttecteta
catgctecegt
cteccgggtaa

ccteccecagece
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagctce
gatgcatgag
atga

cccatcgaga
ctgceccececat
ggcttctate
tacaagacca
accgtggaca
gctctgecaca

actg
gtacaa
bhéat‘&bpia
aaaccatctce
cececgggatga
ccagcgacat
cgeccteeccgt
agagcaggtg
accactacac

gtacgtggac
cagcacgtac
ggagtacaag
caaagccaaa
gctgaccaag
cgccgtggag
gectggactece

gcagcagggyg
gcagaagagc

18) Protein Sequence Defining the Full Length Humanized Hu2B8 Hv5-51.1
Heavy Chain Variable Region and Human IgG1 (G1m(17.1) allotype) Heavy Chain Constant

Region (without signal sequence) (SEQ ID NO. 171)

1
61
121
181
241

evglvasgae
npsfgggvti
tkgpsvipla
yslssvvtvp
vE1lfppkpkd

vkkpgeslki
sadksistay
psskstsggt
ssslgtgtyi
tlmisrtpev

sckgsgysft
lgwsslkasd
aalgclvkdy
cnvnhkpsnt
tevvvdvshe

tywmhwvrgm
tamyycarny
frepvtvswn
kvdkkvepks
dpevkfnwyv

pgkglewmge
vgsifdywgq
sgaltsgvht
cdkthtcppc
dgvevhnakt

inptnghtny
gtlvtvssas
fpavligssgl
papellggps
kpreegynst
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5 Vari abl e Sequence (w thout signal sequence) (SEQ ID

NO. 169) 1 evql vgsgae vkkpgesl ki sckgsgysft tywrhwrgm
weolghemwge i nptnghtny 61 npsfqgqvti sadksi st BgYT/US2007/012950

| gwssl kasd tanyycarny vgsi fdywgq gtlvtvss [0278] (17

Nucl ei ¢ Acid Sequence Encoding the Full Length

Humani zed Hu2B8 Hv5- 51.1 Heavy Chain Variabl e Regi on

and Human I gGW (G n(17,1) allotype) Heavy Chain 10

Const ant Regi on (signal sequence underlined) (SEQ ID

NO 170) 1 atggggtcaa ccgccatcct ccgcctcctc ctggetgttce

t ccaaggagt ctgtgccgaa 61 gtgcagctgg tgcagtctgg

agcagaggt g aaaaagcccg gggagt<msect gaagatctcc 121

tgtaagggtt ctggatacag ctttaccacc tactggatgc actgggtgcg

C G349 9RG61tv8 b8P aRARYILSA8a 0 382k 0RG I epavy tlppsrdelt

a3kt ChiRAGCaAt aBH GhERd AL alr-aakd sagapén HykPddpv0agb8fde@gsk 1tvdksrwag

aagyceadggtswdac calotigaaycgEicrayt ccat cagcac tgcctacctg

301 cagtggagca gcctgaaggc ctcggacacc gccatgtatt

[ozso?ct gh@ﬁ Q@acléﬁ%&ats%ﬁenc%@ncea edthsdizdd nmeqm -39.1 Kappa Chain

a accct ggt ca CCgt cicctc agcctccacc

Varla rad S¢GUCNE] derhined) 4SEQ I&N& di%lg aTWg@ @@@qlblp@@n ATGs are

shomgggg ; g 481 gccctgggct gcctggt caa ggactacttc
cccgaaccgg tgacggtgtc gtggaactca 20 541 ggcgccctga
» ) t 1A% () v

%%ﬁf‘g%crcrca 1(; Cgpg ¢ o

6 @1 @gatgtgnga tccagaigat magoctc@mctawgt cgamt@ga@wgm g

R S e ey

1&lcmbcma aagc&l:cma gctcctghtrctatpgged aamcgmg@a@ggtc
tcatgatct, cccggacccc tgaqgtcaca 25 841 t
i R e R R R St R
3(9106aagtaga@maa@ﬁfdtmggg:g% fbag@aﬁt tmaqt are @mt qiﬁgg
gcagt acaa cagcacgt ac cgtgtggtca gcgtcctcac
3%9% %%g&?%é%%‘é%ﬁ%g%fécﬁaﬁ Qat ggcaa ggagtacaag 1021
t gcaaggt ct ccaacaaagc cctcccagcc cccat cgaga aaaccatctc
[02819333 aPrdteid 88dudhigs TR AR0K 0t -30AaCKappa Chain

varisfecky tt g ?%ﬁ&%@édiﬁia?aﬁéiggiégag
ga cgacC caagacca
%éamta%@ ?ag%a B T (i Al ORI
68 ApGIRGEd ﬁltﬁ@@@tea@ayﬁcga@@aypﬁggcg @fAgcagggg 1321

aacgtcttct catgctccgt gatgcatgag getctgeaca accact acac
l J

(Km@mvg@daweaggm@ IEJNQ) 17-lgavy Chal n Variabl e Reg| on

and Human 1gd (d m(17,1) allotype) Heavy Chain
I:gmtg:tggc tgae@am glotchte wccgécgfbadga@ag@nf@)aa&@EQ I D NO.
71) ev ae vkkpgaesl ki sck sft ywrhwr gm
@g@q:tg ggtrﬁ%t%ﬁ acttctatce ca ag goce aaagtacag
121 ggaaggtgga taacgeccte caatcgggta actcccagga gagtgtcaca gagcaggaca
181 gcaaggacag cacctacagc ctcagcagea ccetgacget gageaaagea gactacgaga

241 aacacaaagt ctacgcetge gaagtcacce atcagggect gagetcgece gtcacaaaga

301 gcttcaacag gggagagtgt tga

[0283] (22) Protein Sequence Defining Human Kappa Chain Constant Region (Km(3)

allotype) (allele 2) (SEQ ID NO. 175). The first amino acid is derived from translation of the
last nucleotide of variable region and beginning two nucleotides of the Kappa Light Chain

sequence.
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40 61 npsfgggvti sadksistay | gwssl kasd tanyycarny
vgsi fdywgq gtlvtvssas 121 tkgpsvfpla psskstsggt
w@adogasdphgly f pepvtvswn sgal t sgvht fpavl gssgl REI/US2007/012950
ysl ssvvtvp ssslgtqtyi cnvnhkpsnt kvdkkvepks cdkt htcppc
papel | ggps 241 vflfppkpkd tl m srtpev tcvvvdvshe
dpevkf nwyv dgvevhnakt kpreegynst WO 2007/ 143098
PCT/ US2007/ 012950 -75 301 yrvvsvltvl hqgdw ngkey
kckvsnkal p api ekti ska kggprepgvy tlppsrdelt 361
kngvsltcly kgfypsdi av ewesnggpen nykttppvld sdgsfflysk
I tvdksrwgqg 421 gnvfscsvnh eal hnhyt gk sl sl spgk [ 0280]
(19) Nucleic Acid Sequence Emeodi ng Humani zed Hu2B8
Kvl -39.1 Kappa Chain 5 Vari abl e Regi on (signa

1$ n n er E ]Na: bI e
rfv%ﬁf vieﬁ'@i) lﬂ(s gt%%)v\‘/’nc 1|§n %CP perc %ﬁ&gc A gg tg

6 lcdalyslsk cthlskadyeﬂ@kgggrewmgssnvdmfot@gct ccgagatgcc 61
a at aca tccagatgac ccagtctcca tcctccctgt ctgcatctgt

13888 nized Hu2R8 Kvi-
accaggga .

JC , acagatttca
%é gg}s:@t gakgg attttgcaac

- 9d L ta%@lt Ct ccgaggtg
S@ﬂj_,lc dan bﬂ@ ld@‘?jl@lcﬁ@ gwg@ébﬁgt& &(ﬂ;{hﬁﬁcﬁgagﬁatcagcag
158 i/araiaab&@gglae gagrrconkd houecsyghrakaserpgent ejca@8EgysaDcactggggte
N@“ Kr3Fcdagtit AERBIIISAY Sgv e?sas PERIGESERAT VOIS vgg@quz@gcagtctg

maicggiw Pﬁ’f gacaLef ?%Car?taﬁ Fs¥ g acacgttt
cca t g tctyg, tcatcttce
%g ¥Q¥ tgt ﬁ gt@t i Zggi Ek&cd& batgaataac
@Q:U Q'H:Q:%a RRag hBg Ear\ic gogt&h atcgggtaac
( 3:)cc&lab§ﬁg)ép§):gt(caic|a§& egcapgdSifQ hByd@agtd dgctd@adect cagcagcace
gaattqroggectagc acemarhogtacoatada cectapstat caqugatrgafc agtcacceat

tﬁglaacgﬁ@s@ctmgg*a%eacget:t%ﬁCﬁ@WgﬁCgf@eaﬂaggag%@@atgttg a

ight

haml&l‘l RESIOA dQ—BﬁﬁdrﬁK @haiﬂ(ﬂhm__t Reg‘bnaKggB) allotvnel(allele 1)
a a gactacgaga 241 aacacaaagt ctacgcctgc
(SEQEQ%@ c atcagggcct gagctcgccc gtcacaaaga 25 301

gcttcaac agt ot 0283 22) Prote LUeNce i ovos
i‘ﬁ g %9 9&& Jv(s bt @gﬁgy—’g Enrntgve

tv aapsviifpp

a'J.EQtééﬁ%)Lk %L@cﬁ)nn EnglaDv qsg-ﬁéqrgéd’t%hds'mi BQyslsstlt
acbd 1skadeennieshyheanhtiy aneslpatk@fn ﬁrt;eet he | ast

[0286huc| @5) iNhacleif: Awdd Satphemce Encoding fhmpedzediinB8 Kiy3-15.1 Light Chain
Vanabrle eeglgr{ s?gsna geqtugr?ceKl?rpcﬁlah Idg %E&iﬂ No. §§§1)uence

1 atggaagcce cagegeagct tetettcete ctgetactet ggetcccaga taccact

61 gaaatagtga tgacgcagtc tccagecace ctgtetgtgt ctccagggga aagagecace
121 ctctectgea aggecagiga gaatgtggtt tettatgtat cctggtacca gecagaaacct
181 ggccaggcte ccaggetect catctatggg geatccaace ggaacactgg tatcccagec
241 aggttcagtg geagtgggtc tgggacagag ttcactctea cecatcageag cetgeagtet
301 gaagattttg cagtitatta ctgtgggcag agttacaact atccgtacac gittggccag
361 gggaccaage tggagatcaa ac



10

15

20

25

30

35

WD 2007/ 143098 PCT/ US2007/ 012950 -76 1 rtvaapsvfi
f ppsdegl ks gtasvvcl | n nfypreakvg wkvdnal gsg nsgesvt eqd
w®@loghavy/sl ss tltl skadye khkvyacevt hqgl sspvt RCEIS20gEE12950
[0284] X23) Nucleic Acid Sequence Encodi ng the Ful
Lengt h Humani zed Hu2B8 Kvl- 39 1 Light Chain Variable
Regi on and Human Kappa Chai n Constant Regi on (Kn(3)
allotype) 5 (allele 2) (signal sequence underlined)
(SEQ ID NO. 176) 1 atggacatga gggtccccgc tcagctcctg
gggctcctgc tactctggct ccgaggtgcc 61 agatgtgaca
t ccagat gac ccagtctcca tcctccctgt ctgcatctgt aggagacaga
121 gtcaccatca cttgcaaggc cagtigagaat gtggtttctt
atgtatcctg gtatcagcag 181 aaaccaggga aagcccctaa

Regioddadthgticdignal &Gégmap(ﬂmﬁg Nt 1'/19@ caac tt act act gt
gggcagagtt acaactatcc gtacacgttt 361 ggccagggga

Icsiaaqipg OB vspsgeta dsukgserve tsgtsyand gk pegprliyg génrotgimat ctt c
2 ccat ct caqgtt ct actgcctctg
&1}5 %E%’E%t @8@5‘3@5%% g%ﬁg%ﬁfgqag%gealé gagaggccaa
agt acagt gg aaggt ggat a acgccctcca atcgggt aac 15 541
[0288] c c céxfy A acleicod cd Bagading abgBalh e jcad HoPBE

aaa

) allotype) ( allele 2)
CCTga

sign{] 6& ce hdérﬁﬁ ga‘gpmmasaggg gagagt gttg a [ 0285]
(24) Protein Sequence Defining the Full Length
Humana ablg@BRakfefca fctdtghtte mgchacpthagq:’@bﬂpega taccactgga
Re @it ofP aaté 9 Fefeny 2 RaGsH: Cmﬁ?%c%%tc&ﬁtx %9% a aagagccacc

B R LR 3 eeguascet
%vi%?v:eg%% - SRR ] mgz%magg gascecages

bonf salagegt ey fdagtt tG.IOc RGPS HyreyByHB hgéegtacac gtttggecag
gtdcheydgdacaagp DeghfPpraal 2dgdegt Kk sgirgcssea] bogfottcat ctteeccgeca

r@akagdmlamgmwt@swm@kdc Stopghsitdtt geQtgctgaa taacttetat

| ﬁ&d g% g%éé:@ﬁ GBss ggg taacticcag

& gcag caccctgacg

lle %9 'gcga %ec §ctac% @ile jﬁug aagtcac ccatcagggc
115 cackk % akica t%a

4389 g%equence
underllned) 1 atggaagccc cagcgcagcct
[0289]cCt C 2 CPiotéih ‘&éﬁcetD HOQQ@&&W@K&S 1611 Light Chain Variable

sequ gé)t@gmmmtml)acca gcagaaacct 181 ggccaggctc
ccaggct cct catctat ggg gcat ccaacc ggaacactgg tatcccagcc
241 1agihitgaghy goagsgoot msctlg@gamaga@swm ogtigprlliyg asnrntgipa
cc&tlcy sgg@ g.g{lqssgq_fqu%g chfpa ghkleikrtv aapsviifpp

ctidttg t%’é’&é%:‘i}“fé(t S
ggjlgtlcgaag ggé"d’gtc%‘é%h :
[0290] For convenience, Table 13 provides a concordance chart showing the

ga%tsgg es*g%eﬁdskd styslsstlt

n “rgec

correspondence between the full length sequences and of the antibodies discussed in this

section with those presented in the Sequence Listing.
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Pr ot ei n

woe@hti43oai n Vari abl e

(SEQ I D

-77 [0287] (26)
Sequence Defining Humani zed Hu2B8 Kv3-15.1

Regi on wi t hout signal sPCEE)/012950
NO 179) 1 eivnmtgspat |svspgerat |sckasenvv

syvswyqgkp ggaprlliyg asnrntgi pa 61 rfsgsgsgte

ftltissl
Nucl ei c

Kv3-15.1 Light

gs edfavyycgqg synypytfgq gtkleik 5 [0288] (27)
Acid Encoding the Full Length Humani zed Hu2B8
Chai n Vari abl e Regi on and Human Kappa

Chain Constant Region (Kxn(3) allotype) (allele 2)
(signal

at ggaagc
taccactg
ctgtctgt
aggccagt

sequence underlined) (SEQ ID NO 180) 1

cC cagcgcagct tctctt@8tc ctgctactctggctcccaga
ga 61 gaaatagtga tgacgcagtc t ccagccacc

gt ctccagggga aag? G3 10 121 ctctcctgca
ga gaat gtggtt tcttat gt at cctggtacca gcagaaacct

A PR oy ch R@A AL s

154 9”

155 l gggaba

i ( ‘F‘ tb Jgggtc
e LI [ PA DR A0SR UCATT CT

156 gaagcrnt

SUL
t Shifngdt SBIKE P K FP It Gtiadcaact

157 gl l.—l. yygcCga

arccgracac
Shimefd 2BY RahmA &3 ) IFRslanhcaa acgaactgrg

158 gblybdbb

uIBIIF I 103avy Chéih VkEkle Regits - nuElt@AEFATC

‘Hﬁ@ﬂ@ﬁ{lﬁ@& @h%‘\ﬂxh%lT&nBﬁ Clgseint aactt ct at

'“'b" i3 ehain FoRdad 83E1n 981 4AGAGFllotype — nucleic acid
161 Q@fétﬁ%gy Cﬁéhlc dadai REbieR (GRUATCIIPARype — protein
162 Ladtddady ﬂuﬂﬁ:ﬁ{;ﬁ{lapF CEdns@RI @I nit 8L DG 188/p6) — mickeic acid

163 ctgagcad

. IR O Gl RRA @Ak £ 1 Allioh/pk) Us@Ragt Cac

164 ccatcage

U2 0y 1. DAERY CoainOrSiabR ReadnJagi lelcR Al

165 209002030, IBd Bds2PHedlwEhhin(Wariable WeBlon —R6dmNCe

166 Defining

“HIBEI7 501 FiedHoCEEni G 1 n17,9Dd1106pe) A ndiéit adid €

167 R€JI ON

Ny IREEVS 6P G LDSHsnE @St (AN1) Regipey- Hiveis

168 Al T otype

Hi268 8L $52) Hewly OBk ValighleRegiSe g g€ hcid SEQ

1691 D NO. 1

Brih2H3 Bvy-81 .4 3Raty Chdis Naeibid Rédickapamiy

170 SyvVswyqq

BuDPRAL$51 .Y 6 186N I03hGANRAG 10l 70l lallobyge p-ganilec acid

171 TtTtirssl

OEuERE BVYY .06 IgB Yepitha (G Uhnki7el Mictypepapowdn { pp

172 121 sdeq

HEZBaKS -3¢/l IKappy Chaie WhnspMReglovat gacieis acid

173 esvi eqgds

uSBY Kl 589 11 KappBChdis Wadytk Rigiviy-apsdiingg

174 T sspvt ks

Auh@e BapiddAin Eaistaa0Reset @ne@) alkayylep (allgle 2) — nucleic acid

175 provi des

Hugan BapehaCitth Chiataht Répion @Ko hallddfpe) (allele 2) — protein

176 COrrespo

hHezB®Kh 689 erkippe Condtdnt (lem(i)allsiyge)d altds2)armhicleic acid

1770f the a

NHuZRE Ke 5301 scKigpe Connartt K s (3)stlotype)r(alile 2) — protein

178 t hose pr

EHePB®HvB15 1 Keppequan Veriable Regign — 36clyiPacid

179 2007/ 143

DR82IPE KA 8520 KAapPd 28650 Variable Region — protein-

180

Hu2B8 Kv3-15.1 + Kappa Constant (Km(3) allotype) (allele 2) — nucleic acid

181

Hu2B8 Kv3-15.1 + Kappa Constant (Km(3) allotype) (allele 2) — protein

B. Humanization Procedure 2

[0291]

The second humanization method employed for reducing immunogenicity of the

mouse 2B8 antibody is based on the method described in Studnicka ez al. (1994) PROTEIN

ENG. 7:805-814.

The heavy and kappa human germline variable regions most identical (at the

amino acid level) to those of mouse 2B8 were identified. Residues that differed between

mouse and human were converted into the human sequence depending on the likely risk that

such a change would affect binding or immunogenicity. Low risk residues (i.e., residues that

when changed would likely not affect antigen binding and would also reduce potential

immunogenicity)

were changed to the human amino acid in the heavy variable region (creating

LR2BSHC) and the kappa variable region (creating LR2BSLC). Additionally, low risk and

medium risk (i.e.,

residues that when changed are somewhat likely to have an effect on antigen
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-78 TABLE 13 SSEIDKNO'"™ ,. k "_ ,n
fxPr:.otenorl YucleicAc~d"-..n...:. 154 Chineric 2B8 I
w@2m7/B43008 17,1 - nucleic acid 155 Chineric 2B3rPCT/GE20@/0m2950
17,1) - protein 156 Chinmeric 2B8 Kappa Km 3 - nucleic
acid 157 Chineric 2BS Kappa (Kn(3)) - protein 158
Hu2B8 Hv If | Hea Chain Variable Region - nucleic acid
159 Hu2B8 Hvlf.1l Heavy Chain Variable Region - protein
160 Human I G 1 Heavy Chain Constant Region G1 m 17,1
allotype - nucleic acid 161 Human I G 1 Heavy Chain
Constant Region GL m17,1 allo e - protein 162 Hu2B8
Hvlf.1 + |Gl Constant A m1lZ7%-alto a -nucleic acid
163 Hu2B8 Hvlif.1 + 1@ Constant A m17,1 alto e -

R A 3w R sERDOMREA P 5800 e

aminoRefd fnthe hpawt arinblé feghit? @Beating . RMR2BSHC)Govdstha kappa variable region

o LT G0 PGB o
(alleleﬂgg wab addEER R/ he Gﬂﬁoﬁél\'{@fﬂﬁiﬂb of Begivohumailelgiheerethehvy variable
1 Hu2B8 Hv5-51.1

Chain V bl ' -
cxionp oo o g ot R e B B ot

carbo;ééﬁérn%hh?oﬁtvm AahE bRpiRCdrad 1iKilvdraBBOreoas dthud crealifi&tour human
nstant (A n(17,1 alTo e - protein 172 Hu2B8 Kv

engingergdantitesdyshatyiai frriakla rsion melfoneld SpARSREPT WK st syphesized by
gene %ﬁ%@is@é‘mg&s énd‘%ﬂ AdahPiohutidid &}ﬂ%ﬁnﬁe%%(?gsegluﬁ%&ge Mhese human

Human Kappa ai n Constant Regi on ; .
engin¢erkd entib@iies wengslleried inte mammpliapipreipiniexppessionaieators, and protein was

' | el. i Ro
cxprof 333 W BEB 0 K ElREA Endl LR P B b o e
chimericn dltiresiric/lamhahizetl; 3r hindBnigekaritit®dics te bikeqapdHGBnwasaneasured using
Km 3 allo. llele.2), - tein 178 Hu2B8 Kv3-15.1
con e b oo P B el £F . R K2t L
029200 Sk 308 L L BB o g cac o e

humanlized aftilbddiéLaraGuthmalFéd HedB8 IKvBiskbetiont tikalastncdasidanf each
al.lele

..Km3.allo, a - protein B. nj zati.o .
variatiy g g fry 29 Shite neBLGHEmRsREAI S BF EAHgionstant egion
junctiBAP TBAshd ctide edliteliied iRy Pgetl€ Reyioafbetgse ibisipatisst that exon.

2B8_ anti body i s based on the od ,des%ri bed i

AmingagishTeghencet of ConsianoRseipRadiated pelpridnciads e anslatignef this junction
codofl€avy and kappa human gerniine variabl e regions nost
i dentical (at the

[0293] (1) Nucleic Acid Sequence Encoding the Humanized LR2BSHC Heavy Chain
Variable Region (signal sequence underlined) (SEQ ID NO. 182)

1 atggoctgpt catatattat fetetttctt gttoctaceg ctaccgatgt geactctcaa

61 gtccaacteg tacaaccagg cgctgaagtc gtaaaacceg gaacatctgt taaactctca
121 tgcaaagcct caggatacac tttcacaact tactggatge attgggtcaa tcaageccee
181 ggacaaggcc tcgaatggat tggcgaaatt aacccaacta acggacatac taattataat
241 gaaaaattta agggcaaagc tacactcacc gtcgataaat caacctctac agettatatg
301 gaactttcat ccctgagate agaagataca geegtetact attgegecag aaactacgta

361 ggatcaatat tcgattactg gggtcaagge actctcctca cagtcagetc ag
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amno acid level) to those of nouse 2B8 were

identified. Residues that differed between nouse and
wheovan4ises e converted into the human sequence BEPESDOTIO2950

on the likely risk that such a change woul d affect

bi ndi ng or inmunogenicity. Low risk residues (i.e.,

resi dues that 10 when changed would |ikely not affect

anti gen bi nding and woul d al so reduce potenti al

I mmunogeni city) were changed to the human am no acid

in the heavy variable region (creating LR2B8HC) and

t he kappa variable region (creating LR2B8LC).

Additionally, lowrisk and -sediumrisk (i.e

resi dues that when changed are sonewhat |ikely to have

[0294]an %&{ %tei:p?%llteggeﬁ geu [I] né%#%ﬁ%% §RE§ gﬁ(ggﬁgé?ﬁegﬂﬁgaganable

Region thggg;rgmﬂtg@u ne?)d SEQRRY . t183) he human ani no aci d
in the heavy variable region (creating LRVR 2B8HC) and

1tgvel kgpigpe vvikpgtsiil eckasgyﬁﬂtyMMqamQBRNﬁQ@mp@)ghtﬂY\ e

oTiratekl ey sl Sl B aRy MR

term nus of the two human engi neered heavy variable 5

[02952\69' @;%@g@kctmd Er,u%@ &me@dlﬁg@% ﬁﬁfnaﬁqgﬁc agﬁ%e()?y@ th3in Constant
Region €Gkin(3alivitypeddaligledh (FFQilREPet84)i ght vari abl e

regions, thus creating four human engi neered anti body
loicagenscaaa/gggcapites gégﬁcmccﬁggqaépféc siccepgsge aedtelgseter e

R e

124 Wea@cmcugb@damgwge acdcotierd gactgicetaragictians

rot LN,exnression [ n i
L T o
24a hﬁlmtgdau sgigagiohc aﬁmmgcaiamﬁcaggufggwaagawfgmgccqa

r|c/huma i zed dies to human

30? ettt SERORAES sRd e ke et T

eﬂg&ﬁdcd@@ct&wc cédtka Apeacanet eatgariictpgacptences
encodlng and the protein sequences defining each, of

42 1R etaqG g el SR EPPRERERS 4R RASANTMIBARSISAPSRTBRESE
48t Ncgteracdd %lgg'lé},@g baahtgBoCARRAdag e Qégg%%%@aé—&@ﬁah@' e

regron ist St base of the next on gener at ed
544 \goapataces igtatenRs EHRYeates 1EiBIRca BaAGtRECHhRalgefaase

60‘1 L@t&%ﬁé@%ab tE(E bdBdadde t&&%g(\.&ﬁ icalk8eAadiceachesause

I's part of that exon. Am no acid sequences of
66@@@3@%@@%26@&8%@,08& gaReeiRchRs RlRcapedt GEECCERIEC CEBRRARZAE on

724 tgh g iakteo AR ipela il BLE R |
781:cgtagagty geaRegiehggaageeds apeatreniacangalents emegCetSEQ
IR
341 febiecki Dot PhORBGL ARl n GRMALE el tndchiblone. oo

QMQggcggmaa cgtcaaaactgugcgymmmgaggc tctpracdactcaatacdckt
ca atacac tttcacaact tactggatgc attgggtcaa
9‘{195‘% %chfcct i‘g °§§ gLes tcgaatggat tggcgaaatt
41 :

( Glm@hll@mt) thlta?kt 1 of g! MTID N@aﬁ&ﬁgt d(ha fgstczghmbaxcid is denved from
S A e ST
translatlon of't t nucleoti variable region and the beginning two nucleotides of the

IgG1 Heavy Chain sequence.

DL-D

1 astkgpsvip lapsskstsg gtaalgclvk dyfpepvtvs wnsgaltsgv htfpavlgss
61 glyslssvvt vpssslgtqt yicnvnhkps ntkvdkrvep kscdkthtcp pepapellgg
121 psvilfppkp kdtlmisrtp evtevvvdvs hedpevkinw yvdgvevhna ktkpreeqyn



361 ggat caatat tcgattactg gggtcaaggc actctcctca
cagtcagctc ag 30 WO 2007/ 143098 PCT/ US2007/012950 -80
WO 094330082) Protei n Sequence Defini ng Hunmani zeRCT/B2B8HD 2950
Heavy Chain Variable Region (wthout signal sequence)

(SEQ I D NO. 183) 1 gvglvgpgae vvkpgtsvkl sckasgytft

t ywmhwnga pgqgl ewi ge i nptnghtny 61 nekf kgkat |
tvdkststay nel sslrsed tavyycarny vgsi fdywgqg gtlltvss 5
[0295] (3) Nucleic Acid Sequence Encodi ng the Human

| g@ Heavy Chain Constant Region (An(3) allotype)
(allele 1) (SEQ ID NO. 184) 1 ccagcacaaa gggcccatcg
gtcttccccc tggcacectc ctccaagdge acctctgggg 61
gcacagcggc cctgggctgc ctggtcaagg actacttccc cgaaccggtg

U R T

Zﬁmﬁa@@a@@ lv@dg@g:tsgiammgvasggmtmwkgpp‘a bstgsffyckhedicagacct

R H e

acat gtccac cgtgcccagc acctgaactc ctggggggac

aagcccagca acaccaaggt
aatcttgtga caaaact cac
361

5 LRzB%%CCt Enit Z%abfi‘g?é CaCt 1%9

ggaét '.L's,:s:m :

5 559 FEEctgt taaactctca

aa®&a erge ' 3?
adgqc %Zgg’é $a80; t 533‘ c'fﬁ‘ft . %@ac IRt
CaQ4 %%igi At 6 a0 dhCagta K0 aeE &%egc moettatars

tg@hC§Eﬁﬁﬁit6£E(Hdﬁtﬁﬁééﬁ&gﬁﬁﬁﬁﬁi g88a tE€Hr0ge ccag aaactacgta
0g&gage-sataggyg Cagec yirtay asgiametac GCaagacuacy cegtegeyt goecageaca
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45

841t

ee*a

el

t

i

ag@agaa&g&basw cegaa E&calC gg

gac

egte

gca

Prot.egac=8agues caabet dtticn geddtmncd gfd
CoRét brtctRegFro rPCCGé}#(@) ca*dgﬂcyp@)ct(catteedces Fecegga®ycc
STCHERFAD ‘%ft?igag?i%cad ast 'iFé‘d‘CFﬁ dfhacgtggac

TFNS IS

tﬁgs%%ﬁg T8 0%

ﬁng@émt@ﬁf‘ﬁ@ gal_;aas&al@p

9a=rsh G F

tf‘%‘i?f’f

aE. Jau

GE@qa{@f‘ ¥ @Qz

sytdrad-aps

eF et ec'fqg@etceae atcat
ggaﬂ Sk

asg gﬁg% 9§i

tggc

sgccgitaa asdadls

exxugc eSS
F%i‘%gé?tgtc

ta fcocte
agac
gee
Chetdygggg

%‘ga@ff%agg%g@

avy
ga

gggcacageyg
gtggaactca
aggactctac
ctacatctge
caaatcttgt
accgtcagtc
tgaggtcaca

cagcacgtac
ggagtacaag
caaagccaaa
gatgaccaag

dyizp epatorggwns gaict sgactht Epeadtgssa RE@Et6dragicy skagmgatat cgcegtggag

i

VsGGVEY

[0298]

ésF%ﬁ‘!@tga PR RHTERPRY

el gf %@Fc@‘fcgt

aa

BEARE

atga

9%t RERHaeFapc H?@ék?#ﬂ%pc

Sty drTer

Faggty

BE otfF

tggactce
gcagcagggyg

ca accactacac gcagaagagc

(6) Protein Sequence Defining the Full Length Heavy Chain Humanized LR2B8HC
Heavy Chain Variable Region and Human IgG1 Heavy Chain Constant Region (G1m(3

allotype) (allele 1) (without signal sequence) (SEQ ID NO. 187)

[0299]

1
61
121
181
241
301
361
421

avglvapgae
nekfkgkatl
tkgpsvipla
yslssvvtvp
vElfppkpkd
yrvvsvltvl
kngvsltclv
gnviscsvmh

vvkpgtsvkl
tvdkststay
psskstsggt
ssslgtgtydi
tlmisrtpev
hgdwlngkey
kgfypsdiav
ealhnhytgk

sckasgytft
melsslrsed
aalgclvkdy
cnvnhkpsnt
tcvvvdvshe
kckvsnkalp
ewesnggpen
slslspgk

tywmhwvnga
tavyycarny
fpepvtvswn
kvdkrvepks
dpevkinwyv
apiektiska
nykttppvld

pggglewige
vgsifdywgqg
sgaltsgvht
cdkthtecppe
dgvevhnakt
kgaprepgvy
sdgsfflysk

inptnghtny
gtlltvssas
fpavligssgl
papellggps
kpreegynst
tlppsreemt
levdksrwgg

(7)_Nucleic Acid Sequence Encoding the Humanized LRMR2B8HC Heavy Chain

Variable Region (signal sequence underlined) (SEQ ID NO. 188)

1 atgggttgpt catatattat actctttetc gtagecaceg ccaccgacgt acactetcag
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WD 2007/ 143098 PCT/ US2007/ 012950 -81 181 styrvvsvlt
vl hqdwl ngk eykckvsnka | papi ekti s kakgqgprepq vytl ppsree
wQ2m7medopgivsl t ¢ | vkgf ypsdi avewesngqgp ennykt t ppoT/US2007/012950
| dsdgsffly skltvdksrw 301 qggnvfscsv nheal hnhyt
gksl sl spgk [0297] (5) Nucleic Acid Sequence Encodi ng
the Full Length Heavy Chain Humani zed 5 LR2B8HC Heavy
Chai n Vari abl e Regi on and Human | gGl Heavy Chain
Constant Region (A m3 allotype) (allele 1) (signal
sequence underlined) (SEQ ID NO 186) 1 atgggctggt
catatattat tctctttctt gttgctaccg ctaccgatgtgcactctcaa
61 gtccaactcg tacaaccagg cgetsgaagt c gt aaaacccg '
gaacat ct gt taaact ctca 121 tgcaaagcct caggat acac

o g4 EaERR e bR el AR LERRRAE el ot e

124 agtaa@gcaatgcg@ftacag&am&tct tatggaggatgagaag acagtaacc

t cgat aaat tct £ tt
18] At | AR AT R AIMRE DR A Ak  act a

243 %a%&td:@@tgab gdgedadabRat OgRgahaeaagantant eheaicty
cagtcagctc agccagcaca 421 aa gcccat cggtcttccc

304 aggfeasdt cosleegaic seRssachch seqEt tah A tgatcae Agrgates 481

360 Gat A8 HGEe aﬁ&‘é g%@@ag%%@i&fetéafccgﬁaﬁg&%ggg tgacggtgtc
gtggaactca ggcgccct ga ccagcggegt gcacaccttc
[0300? cogesy PF&eﬁl@é&ﬂEﬁ&t Eeﬁﬁ_‘é}{mﬁzﬁﬁzedﬁgﬂmm 3avy Chain Variable
gc t_g gac cgtgccctcc acag\k{:a % gcacccagac ctacatctgc
WA Sty (G C aag gt ggacaaga
gagttgagcc caaat cttg 721 gacaaaactc acacatgtcc
@S

laevdverese ykkpglsvdgabesey He tygphyyrasdegelesyes inptnghtay

cggacccce
o e CaersaatEasaancasy punshanl pliosco

[0301f ct g@ GARIA LG heh I B FBARe FAfl 1 88883 9Chain Humanized
aat gc caagacaaa ccgcggga agcagt acaa cagcacgtac .
LRMR O Heauyt Chain MariableRecion and Hyman Ie6id deaviyfchain Constant Region

Glm aafi'lto 5 fall9S § alg se]an%&cet @ %ﬁgrgetdgg qgﬁéaggq_)
dadccat CLC cCaaa 2 081
g99¢ %Qt&é\g Q@.@Q@é:@agggglc@Q@GGC %Q&G&f&@t cé\é\cQﬁfgg@g %actctcag
gJak9agragctdo FhcaactagUifacsga6t d AReaghLBHJGifiAddagt caaactctca
ggetl t gitabhegctagegasaicacgcogiagyagt tb.zﬁé.géttgggagagngaaag acaagcccec

atl§§orIngees ggaeawapamaee‘aa aBRg G@attataat
1§%$ Ettceag gfﬂccgfc*f%catcég g\i g%ii{ggcaac cgeatacatg
ct ccc ccag aaactatgta

aQ%QC ga@&@' Eﬁ tg ggg@ té%%ggg ég%i ctc agccagcaca
gabgCalfiRecgat %@G@@@&CGWQQBC GGagac3@Cqc &) gggcacagcg
clzet coadgbggee cgg:gggmaat g@c[t@@%é qeogiaioe ngﬁm;men@ @tggaactca
Déﬂﬂngmcphw$mcpgt t@acsgmrm zweLtRzBe H@gactctac

Sardcd BF%‘:‘-’REgF %@f %%E(@f qpacaterge
gt ga aaatcttg
Cﬁéét aaéégtgg;%gﬁ §§ %g%) é%ii ka1
Sl7@Rat+ SRAHENE cteatgatet cceggaccec tgaggtcaca
841 tgecgtggtgg tggacgtgag ccacgaagac cctgaggtca agttcaactg gtacgtggac
901 ggcgtggagg tgcataatgce caagacaaag cogcgggagg agcagtacaa cagcacgtac
961 cgtgtggtceca gegtcctcac cgtcecctgcac caggactggc tgaatggcaa ggagtacaag
1021 tgcaaggtct ccaacaaage ccteccagec cccatcgaga aaaccatctce caaagccaaa
1081 gggcagcccece gagaaccaca ggtgtacacc ctgececccat cccgggagga gatgaccaag
1141 aaccaggtca gcctgacctg cctggtcaaa ggcttctate ccagegacat cgecgtggag
1201 tgggagagca atgggcagecc ggagaacaac tacaagacca cgcctccegt goctggactcec
1261 gacggctect tettccteta tagcaagete accgtggaca agagcaggtg gcagcagggg
1321 aacgtcttet catgctecgt gatgcatgag gctcectgcaca accactacac gcagaagage
1381 ctctcecctgt cececgggtaa atga

[0302] (10) Protein Sequence Defining the Full Length Heavy Chain Humanized
LRMR2BSHC Heavy Chain Variable Region and Human IgG1 Heavy Chain Constant Region

(G1m(3) allotype) (allele 1) (without signal sequence) (SEQ ID NO. 191)

1 gvglvgpgae vkkpgtsvkl sckasgytft tywmhwvrga pggglewige inptnghtny
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35 1 gvgl vgpgae v-vkpgtsvkl sckasgytft tywrhwnga
pgggl ewi ge i nptnghtny 61 nekfkgkatl tvdkststay
woredogssiosed tavyycarny vgsi fdywgq gtlltvssas RI/US2007/012950
t kgpsvf pl a psskstsggt aal gcl vkdy f pepvtvswn sgal t sgvht
f pavl gssgl 181 yslssvvtvp ssslgtqtyi cnvnhkpsnt
kvdkr vepks cdkt ht cppc papel | ggps 241 vfl fppkpkd
tI msrtpev tcvvvdvshe dpevkf nwyv dgvevhnakt kpreegynst
40 301 yrvvsvltvl hgdw ngkey kckvsnkal p api ekti ska
kgqprepqvy tlppsreent 361 kngvsltcly kgfypsdi av
ewesnggpen nykttppvld sdgsfflysk Itvdksrwgg 42,1
gnvfscsvimh eal hnhyt gk sl sl spg&-[0299] (7) Nucleic Acid
Sequence Encodi ng the Humani zed LRVR2B8HC Heavy Chai n
455 Vg abl £ Re gl 8L 68 LYNRh s SEHRNE & HRECHY I RRTF afwalgQut11Evssas
| Dzi\@kgé 1k pt9gdgbigalaigat vt Epépvacteh tdfati€sgvht fpavigssgl
glLaggeaesgrepassdatgtyhcachbkeay WGPk Y 43B88Btcppec papellggps
Pey USE@@EMR%ﬁngmﬁsrhSQVEEFVgV@YﬁﬁECPE h%mfaac%ay ghnakt kpreeqynst

ng]{;\ 5@3&@,?%% W§§§ Ea]%‘g kaapagpavy tlppsreemt
\ enEe £ C Light Chain

gysk ltvdksrwgg
[0303F, - L10). ] Acid S8quenpe
Variaklé Qi&ﬂ@&nﬁﬁ@a&_& ,@M@ m Ipaaecwza;ac cgcat acat g
SOTgaact cagct ccctccgatc cgaagacact gccgttt at t

gggacaagga acacttcfca ccgtaagctc ag 0305.'%%% Protein
%ﬁ?@ﬁEEé‘tsé‘%‘icﬁ?tﬁgC‘Fﬁ&%

b&p danlgtditicatitdpEdttcpAte ARl SEQ I D NO
189) 1 qvq vgp ég%he vk% pgt svkl gtgékasgytft t ywrhwr ga

18] pegranipagee gmtﬁycggfcgcm%kgwcaﬁqgawg%@say
1 (9
zﬁﬁigﬁgelag%gigat LREAHCAac G cHydag cgﬁtlcéé‘chSefth{c (9)

equence Encodi ng the en Heavy
30Crgaingacgthgeraatialca URNMEHREHT R0l aCCHgdcAC PHEEEASA® Regi on
and Hunan | g@ Heavy_ Chain Cbnstant
[0304h] | dil@hProtein Sequentd Definingdlumaniged

E g @%g&[ Gl tctttcte |
Re 1oh vs}i\ls)out]sg ﬂal%e cAd 48%60 C%5a15aglcgttgagct cg
t
L SRR a%%g&%caa%%%gé?‘ﬁ%%@%??% SR APEPLARY apaRReba o0
6 hrisgspybEaijtiscmagdvadyhegd Sinyydfzaagigaik t cgaat ggat

aggcgaaata aatcccacta atggacat ac aaattat aat 241
[0305F aaad 3D (W 10 . v Aa:

ac 1 C CCt ccgatccgaagacact
km(BIALAES e d gsgag@fb%@@ fof

ag aaactatgta 20 361 ggatctattt

G144 E8! 800975 IAORAARACII BB BE8LAAAR AOCCRgCaca

6 ) gamtga@igptigtrigacrgtpatad8icycchgyiepcy Wg@@age a
19985586LES 1RSSR EAR o IR RAE U S B AR Fagcageaca

181 gcaaggacag cacctacagce ctcagcagea ccctgacget gagcaaagea gactacgaga

241 aacacaaagt ctacgcctge gaagtcacce atcagggect gagetegece gicacaaaga

301 gcttcaacag gggagagtgt tag

[0306] (14) Protein Sequence Defining the Human Kappa Chain Constant Region (Km(3)
allotype) (allele 1) (SEQ ID NO. 195). The first amino acid derived from translation of the last

nucleotide of variable region and beginning two nucleotides of the Kappa Light Chain

sequence.

1 rtvaapsvfi fppsdeqlks gtasvvclln nfypreakvq wkvdnalgsg nsqesvteqd
61 skdstyslss tltlskadye khkvyacevt hqglsspvtk sforgec
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541 ggcgccctga ccaccggcgt gcacaccttc ccggctgtcc
tacagtcctc aggactctac 601 tccctcagca gcgtggtgac

W@ Qi0ga¢vpEc agcagcttgg gcacccagac ctacatctgc Z2BCB632007/012950
aacgt gaat c acaagcccag caacaccaag gtggacaaga gagttgagcc
caaatcttgt 721 gacaaaactc acacatgtcc accgtgccca
gcacctgaac tcctgggggg accgtcagtc 781 ttcctcttcc
ccccaaaacc caaggacacc ctcatgatct cccggacccc tgaggtcaca
841 tgcgtggtgg tggacgtgag ccacgaagac cctgaggtca
agttcaactg gtacgtggac 901 ggcgtggagg tgcataatgc
caagacaaag ccgcgggagg agcagtacaa cagcacgtac 30 961
cgtgtggtca gcgtcctcac cgtcct-gdgac caggact ggc tgaat ggcaa
ggagt acaag 1021 tgcaaggtct ccaacaaagc cctcccagcc

[03078006‘ gamcﬁgxsf’at §ég%eﬁ%8%x% g@he ¥%1L&&9Fﬁglﬁq%ﬁ&ed LR2BSLC

1L 1 Region (Km(3) allotvpe)
tggag 1201 tgggagagca atgggcagcc
Mg@i@%ﬁggi«? gacca cgcctcccgt gctggactcc 35 1261
gacqagl s : 95200ty ;
0C 39 CFIIYY gt oo £ &a BEESE : atad -..:"=‘ aagagtcacc
gakeat @%&&t@é‘ec aaba@ta&ggca@a@gag& t]:38£.tgﬁgﬁi'.t Gﬁﬁgghtca acaaaaaccc

coetggicaatedgach@302tt( ddjatRrofeigcrt Sexpseaceaddshcagn gt teccgac
t Ré L FRA4tCERY war—e tehquarqamﬁsaccmmgmeg F-l‘eca ttecaagca

ngé\;ﬂ%ﬁf!gyt’% BEAT C3n th_cﬁ %Et @@ acac 8 tcggaga:
b e R O e

( wigh @éﬂag&b@@ji ccSLAMeRGeYtd; ccaatcggg taactcccag
g\sgh veHg@e gk pggsgdﬁlggsckm@ygﬁic tagerbysacgagpggelbesd geccctgacg
i 9 AFafy 2007¢ 943898 RCRLUSY A FLAFIBOIcgRFLedc ccatcagggce
rfl%ﬁq@‘?%‘lglct?% ICSEEFRRA R PREIHCSRIYC P9Iy IVGE f dywgq
[030@' | 163 SBSteirt BLqidtIP BERAiRe RESESI $88 g%hmrﬂ&w&ﬂﬁmmw Light
epvtlvsvvn sgaﬁ sgvnt oavr gssgl ysT ssvavp Svatlotype) (alle]
v ¢ Rep A (3 ) pe) (allele

f ' pkd tI m srtpevtcvvvdvshe dpeka nvvyv
‘)(Sgg\%gv%h?a kpreeqgynst 5 301 yrvvsvltvl hqdw ngkey

kckys s Qb g MY tRR asnrn
Mt igéi ¥n W aRh&Rd yp%% ggﬁé g tgvpd

kngysttisysked RS i ssw@nesRgirResy ik wslapsvflfpp
| edkstemlysgdl bvynviscyypteadakmioh ydngkasdreias pgkta080B[styslsstlt
(18} M@Idgﬁ’éh’ﬁwac%éamné%sﬁﬁbém fgeFhe Humani zed

Pt RO PL it Chain

Vanaeﬁati%&ﬁcﬂi @cﬁieﬁ&@hn@drﬁﬁéd)‘{SEQ WYN(Y19BYg agcagacggce
61 gacattgtga tgacccaatc ccccgatagt atggccatga
28& @R teatdct aleblicth baatthpeoaa@eebs cga
aaat% t tcatatgtg& cttggtatca acaaaaaccc 181
&g‘g%?,ga%%?é&'c‘ch actel FRECIRIZA ECeseeaASe2 L P ¥2acacagy

1m&ﬁ&@tg@@%g&%g@ﬁ@&tﬁk@&l@ﬂﬂ%&&%%&&c@@&éa@%ﬁ@t
ttcaccctta ccatcagttc agttcaagca
181 ggtcaaagtc ctaaacttct tatatatggt gcaagtaatc gtgaaagtgg cgtececagac

241 agatttagcg gttcaggttc agcaactgac tttacactta caatttctag cgttcaggec
301 gaagacgttg cagactatca ttgtggacaa tcttataact atccttatac titcggacaa

361 ggcactaaac ttgaaattaa ac

[0310] (18) Protein Sequence Defining the Humanized LRMR2B8LC Light Chain
Variable Region (without signal sequence) (SEQ ID NO. 199)

1 divmtgspds lamslgervt Inckasenvv syvswyqgkp gqspklliyg asnresgvpd
61 rfsgsgsatd filtissvqa edvadyhcgq synypytfgq gitkleik
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15 301 gaagacgttg cagactatca ttgcggacaa tcttataact
acccttacac attcggacaa [0304] (12) Protein Sequence
w®edornizogs Humani zed LR2BBLC Li ght Chai n Vari abP@r/Us2007/012950
Regi on (w thout signal sequence) (SEQ ID NO 193) 1
di vt gspds mansvgervt | nckasenvv syvswyqgkp ggspklliyg
asnrntgvpd 61 rfsgsgsatd ftltissvga edvadyhcgq
synypytfgqg gtkleik 20 [0305] (13) Nucleic Acid
Sequence Encodi ng the Human Kappa Chai n Const ant
Region (Krn(3 allotype' (allele 1) (SEQID NO 194) 1
gt acggt ggc tgcaccatct gtcttcatct tcccgccatc tgatgagcag
ttgaaatctg 61 gaactgcctc tgigsgtgtgc ctgctgaata
acttctatcc cagagaggcc aaagtacagt 121 ggaaggtgga

[031 1; aacg%i %&clsf%%&@ %gé&*e?%s EREGRE ,? IR BbFARIIIAYGAIDRR IR 2BSLC
cagcagca tcct gacgct

ezion (Km(3) allotype)

fcaccc atca ct ‘ acaaga 301
m%@ﬁ%ﬁ%&-ﬁ%g&%%—b\—”@?%@éﬁ? %q@) Protein Sequence
B0 U cKpg 3k

att@?:%\:@tc@? Q%E@ﬁ!c@%g §

aakd &iﬁ:l'ala\tegi:af Iéam:&tl'ca:65| ﬁdt@ﬂc@tfa h:heécﬁgﬂat B&ggtatca gcaaaaacct
naek exdticdeawic vaaaaijdtstr@g:l agRtgatd gbegdrRAtAgItyeragtgg cgtcccagac
nGéFe%ﬁﬁtééégfeﬂ‘ It her 95 aa BEITh&CHR2 énE%attt tag cgttcaggcc

'3\2%3%%@% qe %ﬁi’ia g""f‘ﬁ" ﬁf@? GV Rt
nyges %i%" Y_a ctgaa taacttctat
hagh S&EBé.ng gﬂ&:@&@ag}@ca g’gliﬂ O#é&Hb2958y taactcccag
- 841 §38L g€ D rablugdige é&ge@a@earpjelgcec&rmdm:@:dabeag caccctgacy

FISOL ¢aagenasdupans Yo Ip RERSICET244 GIVECTINACH YRgaaghfac ccatcaggge
Régﬁoﬁtgéﬁ&tfsrfe Cﬁaﬁ%ﬁFaﬁap%%gceﬁa??F eaﬁgif%@fﬁgtR%@"ra@n (Kn( 3

i8'se , p%g%agtz%giﬁﬁ&kﬁlasw Light
Chauﬁvwagamgmth@ma(mmmmmumm Regoa(Km(3) allotype) (allele

aga .aagagtcacc 121 cttaattgca aagcctccga
—)(S]gégbgggg?&tcat at gt gt cttggtatca acaaaaaccc .181

ggc rv%a r?éka%ggvv g&; E%@%@nresgvpd
Cth CEE&% %itﬁg g &a&%@&& %t:.krtv aapsvEifpp
ttlQQCE@JdlﬁsgﬁaatsQaggirﬁif@g}_Bfé‘aﬁk&gﬁﬁv m&ﬁg\tﬂiéﬁds]{d styslsstlt
Cc agaclsi=c@eklilgcggacahgbcléatvagstin a@ect tacac attcggacaa
10 361 ggaaccaaac tcgaaattaa acgtacggtg gctgcaccat
ctgtcttcat cttccc a 421, ctgatga c agttga atc
[0313] g gabiex grvepiengt-t Eet Tanfoiencecahatt Shayine the
corresponaSRGHIBN SHORB FThIR !‘e%gﬂi %@éﬁtﬁ% Ang oF BRCARHOdIes darhiss@ddn this

taactcccag 541 gt ca cagagcagga cagcaaggac
sectioggidle those Bregeried A@%%e@&%‘&?tlg‘ﬁ@gg 601 ct gagcaaag

cagact acga gaaacacaga gtctacgcct gcgaagtcac ccatcagggc




15 661 ctgagctcgc ccgtcacaaa gagcttcaac aggggagagt
gttag [0308] (16) Protein Sequence Encodi ng the Ful

wa.emgtiBobtimani zed LR2BBLC Li ght

and the Human Kappa Chain Constant Regi on (Km3)

al | ot ype)

mansvger vt

(allele

1) (SEQ I D NO. 197) 1 divntgspds
| nckasenvv syvswyqggkp ggspklliyg asnrntgvpd

20 61 rfsgsgsatd ftltissvqga edvadyhcgg synypytfgq
gtklei krtv aapsvfifpp 121 sdeql ksgta svvcl|nnfy

preakvgwkv dnal gsgnsq esvteqdskd styslsstlt

181

| skadyekhk vyacevthqg | sspvtksfn rgec [0309] (17)
Nucl ei ¢ Acid Sequence Encodi-rsg -t he Hunmani zed LRVR2BSLC

Li ght Chain

r‘M b

BN
18

25 Vari abl e Regi on (signa

underlined) (SEQ ID NO 1
tttcatctct atccttctct ggcﬁ@%B%

,i"f._‘ﬂ_wo i 0K
egipy —

uelel A

sequence

goaatccc aaacecttgt
gg cgcc acgga 61

Y
N g
piiae ol ol

B N
o e A S

Chai n Vari abl BCTRE§100T1012950

tr
L

8P éaW C@nﬁ&ﬂ%“ﬁbl‘e Regibfi - ﬂ& »}hdadgt C

lsgtlT acgt
18 taaactt

]
H
0 241 ag

adah i ndtar OF T agaN T C agaact oo

R e ) -

5,“ad'lt'u,‘lc

O rn 1569 Fickivy Oltain BoREgAT Wb 18n (GHAGY ﬁ'id%?pe) (allele 1) —

ttgtggacé
13ggcacraag

rbigint at aact at ccttatac tt

cggacaa

stagoEAim(8 ) atlotype Plafit1e fﬁe %@ae feid

1P Tning

SIATPTE £ (el

LEOCH VTR @te3 | AR pe

HAREB 1)

V3! €

188€ 1 g On

(VRVROBEHE HFA? CRARIVEFIAHTY REcibid h&élmca 99) 35

18¢ dI Vit S

POSMRABBHG &ledVy CRGK F284BIY R

VS WY DD

1994spKl 1y

I RMRDBSHE RGO Cohdta@ $G M

alloty pd)FAPA] ) — nucleic acid

joedvadyhcd

OLEVRYBIHC U201 ICofiitint (Gl

4l18dpd9alele 1) — protein

199°CI7 US20(

ALKRPIBRY 0L

hitChal0driable(Hdg onNugcRiCacht | d

195equence

BIRXBR1TOL il

MECHai VarlabRgtdgidiunmbtered LRVR2BSLC

1941 ght Ch{

| Flunya K

€hBaPonastaREgioneK MRl oapP@lI&le &) -Anucleic acid

19&onst ant

Regh o K4psa ChainaldnsthntRekion((Bhd(8) #tlothpe) @ll€)e @) — protein

196e€quence

|UIREB 8L K hpriaSidastad (KA (3 400

lypd) @llglg ant aadeic acid

19@aaccctt

gtLRIBSL &) € KappadlanchiitGKai(3 pabtipplaléle A6 ppaagga

199 61 gac

diRVRaBEa Lighe Ehdin VafihljaREgibn chugleatiga

19gct t gggc

d_RdBapsbat.isht CRAin Viatislsde Rggian apgaeihccga

20@aat gt cgt

A RMRDBEIT atKappi Ggiskint K9 (3 abatgp) (allelsBI) —

nucleic acid

20hgt caaagt

CLRMBABSLC ¢tKdpps Goastant) (K (3 alivtapd) CallplegBagubdicin

cgt cccag

ac

241 agatttagcg gttcaggttc agcaactgac

[0314(]t t aTablet1® suaahidiasalye haivychggotDRIBIugaes a(cgtsattg)eﬁnition) of the

SR g Ot R M

t ggaactgcc tctgttgtgt gcctgcetgaataacttctat

cccagagagg ccaaagtaca gtg at aacgccc tccaat cggg
2 IFRBPE §

taactccc

aca

tcttataact at CthB]{}lt C té%é(

erpreshyshumanization progs

proceﬁh@txﬁésﬁﬁbe@ héreficgesa in Add EkatgRt gagc agttgaaatc

481

amzatlon

Murine 2B | TYWMH EINPTNGHTNYNEKFKS | NYVGSIFDY SEQ ID NO:

Heavy (SEQ ID NO: 15) | (SEQ ID NO: 16) (SEQIDNO: 17) |12

Hu2B8 Hvif.l | TYWMH EINPTNGHTNYNEKFQG | NYVGSIFDY SEQ ID NO:
(SEQ ID NO: 15) | (SEQ ID NO: 202) (SEQIDNO: 17)- | 159

Hu2B3 Hv5a.1 | TYWMH EINPTNGHTNYNPSFQG | NYVGSIFDY SEQ ID NO:
(SEQ ID NO: 15) | (SEQ TD NO: 203) (SEQIDNO: 17) | 165

Hu2BS8 Hvs- | TYWMH EINPTNGHTNYNPSFQG | NYVGSIFDY SEQ ID NO:

51.1 (SEQ ID NO: 15) | (SEQ ID NO: 203) (SEQIDNO: 17) | 169

LR2BSHC TYWMH EINPTNGHTNYNEKFKG | NYVGSIFDY SEQ ID NO:
(SEQ ID NO: 15) | (SEQ ID NO: 204) (SEQIDNO: 17) | 183

LRMRZBSHC | TYWMH EINPTNGHTNYNQKFQG | NYVGSIFDY SEQ ID NO:
(SEQ ID NO: 15) | (SEQ ID NO: 205) (SEQIDNO: 17) | 189
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541 gagagt gt ca cagagcagga cagcaaggac agcacctaca
gcctcagcag caccctgacg 601 ctgagcaaag cagactacga
wQamagsvaaa gt ctacgcct gcgaagtcac ccat cagggc REI/682007/012950
ct gagctcgc ccgtcacaaa gagcttcaac aggggagagt gttag
[0312] (20) Protein Sequence Defining the Full Length
Humani zed LRVR2B8LC Li ght Chain Vari abl e Regi on and
t he Hunan Kappa Chai n Constant Region (Km(3) all otype)
(allele D (SEQID NO 201) 20 1 divntgspds | ansl gervt
| nckasenvv syvswyqqgkp ggspklliyg asnresgvpd 61
rfsgsgsatd ftltissvga edvadyhcgq synypytfgq gtkleikrtv
aapsvfifpp 121 sdegl ksgta sw7cl | nnfy preakvgwky
dnal gsgnsq esvt eqdskd styslsstlt 181 | skadyekhk
ac I
o312 EPEHTR Syl SRy an CORddits BORERCRARon) of the
humanized 2B amtibodies bmpmadrbyt lkmn:imtatldnqngtdqu aed by Sarahization

di es dISCU se his section with
proceps onlosPRbet BEE oh 4 Big GarBRlel | ot i g, 30 35 VO
2007/ 143098 PCT/ US2007/ 012950 -86 TABLE 14 ff
R-00,N,Oy:;" : f Protein TPABREIBY? LR2B8HC Heavy Chain
Vari abl e Regi on - nucleic acidw 183 LRZBSHC Heavy

MurinRégwigh@cf ‘S(‘&W'Jél e 1)+G@ SMYE% SEQ ID NO: 14
| R2BSHC 4 SE Dayfpsk8 n D NO: 497 1H(SEQ 1D WO: 20| ei ¢

Hu2B§ Ky 39187 KASERMESYVS G G@@ﬁmt Q ) GQS¥TFE | SEQIDNO: 173
(allele 1 (SEQIBND:IS ag] (SHATRNO T ABEAIR NOV2®) bl o

TR ant n %"}%{cﬁj PB&% 19 qs%%a D&g%@'

HUZB%(}I?'dﬁ-l- M$@ﬂ¥l\\l’0§¥v§ l@@SWT 2BgHJ ¢Q§YH¥O SEQID NO: 179
: SR g SEQ ID NO: 193

T)_

L /RS o NR % SEQIDNO: 199
o e hg&%ﬁz o Rl G

Regl on (Km(3)

195 Human Kappa

Sa (allele 1) -

o ®
@
S
H
©
~
I
-
3
S
975
§e)
'c
o
9
)
'S
9
S
n
e
@
S
=

[0316}? rot iixlggen-binding affinity and kinetics of interaction were assessed by surface
plasmon resonance technology using a BIAcore T100 instrument. Mouse anti-human
immunoglobulins (Jackson ImmunoResearch Labs, 209-005-098) were immobilized on
carboxymethylated dextran CM4 sensor chips (BlAcore, Catalog No. BR-1005-34) by amine
coupling (BIAcore, Catalog No. BR-1000-50) using a standard coupling protocol according to
manufacturer’s recommendations. The analyses were performed at 25°C using PBS (GIBCO,
Catalog No. 14040-133) containing 0.05% surfactant P20 (BIAcore, Catalog No. BR-1000-54),
2 mg/mL BSA (EMD, Catalog No. 2930) and 10 mg/mL CM-Dextran Sodium salt (Fluka,
Catalog No. 86524) as running buffer.

[0317] The antibodies were captured on individual flow cell at a flow rate of 10 pL/min.
Injection time was variable for each antibody to yield approximately 20 RU of antibody
captured for each cycle. Buffer or HGF (R&D Systems, Catalog No. 294-HGN-025) diluted in
running buffer was injected sequentially over a reference surface (no antibody captured) and
the active surface (antibody to be tested) for 2 minutes at 60 pl./min. The dissociation phase
was monitored for 15 or 90 minutes, depending on concentration. The surface then was

regenerated with 10 mM Glycine-HCI, pH 2.0 (BIAcore, Catalog No. BR-1003-55) injected for
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196 - LR2B8LC + Kappa Constant (Kn(3) alto a (allele 1
- nucleic acid 197 LR2B8LC + Kappa Constant 3 cello
w@o0fakdoed e 1) - protein 198 LRVR2BBLC Li ght QPeli/nsS2007/012950
Variable Region - nucleic acid 199 LRVR2B8LC Li ght
Chain Variable Region - protein 200 LRVR2B8LC + Kappa
Constant Km3 allo a (allele 1) - nucleic acid 201
LRVR2BBLC + Kappa Constant (Km(3) allo a (allele 1)
protein [03141 Tabl e 15 summari zes the heavy chain CDR
sequences (Kabat Definition) of the humanized 2B8
anti bodi es prepared by humani zation procedure 1 and by
humani zation 5 procedure 2 d&8eri bed herein above in
this Exanple. TABLE 15 ~nt~bi,ily r. CDWC 1) R~2 CDR8

s i b BB o VB 3 R L oo

tested Were 1.188aY.75 (hHEQ.3 El\/l\lO)etﬂaﬁw)un@ﬁEQof KindB: pAamefSEQ@ak BeEved using the

et Y e S O SR Bl

for eadlﬂntf»b?a}ig sdﬂé&ﬁ%nhﬁt@@oﬁstm s MRTASATIMENERS DS ) and Kp
NYVGS| FDY SEQ I D NO. (SEQ | 15) (SEQ I D NO 203)
(equilibgpm @ww@tlfmonmst %QWZCWL@ ENPTNGI—FI'NYNPSFQG

(031803 Trepvis Mesmarngeciod eRIabAY apdgptan borbingtions

superﬂé!n&\:!l% WEﬁﬁﬁ@émtfv@XlsﬁQzB@ﬁ@ 5( $@H@Bﬁ{vi&)1) and light
T(SEQ 1D NO " 204) (SEO ID NO “17) 183 LRVR2BSHC.TYWWH
chain hNRAkmI AR B3Py getdin sinpiter bindipgatimify@Ko) to HGF as

I
SR A SRR A IBE0 o e

D. M {Lgi E;gﬁ VB ]m@g%%ﬁgl n CDR sequences (Kabat

ni zed 2B8 anti bodi es prepared

[0319 t) Rﬁnf%r ﬁ@ rt(?Hh Wg Qéée&*é 'sﬁ?itabé)ﬂlasmon resonance
roce Ure a

escCri ereln ove |n
technofp®y Esing asBMZ:Ore Nh@(i) msuym@;ntz Flvlousmmm@mmpgbbuhns (Jackson

Immug&%éea}/ckil ﬂabs, 209-005-098) were immobilized on carboxymethylated dextran CM5
sensor chips (BIAcore, Catalog No. BR-1006-68) by amine coupling (BIAcore, Catalog No.

BR-1000-50) using a standard coupling protocol according to manufacturer’s
recommendations. The analyses were performed at 25°C using PBS (GIBCO, Catalog No.
14040-133) containing 0.05% surfactant P20 (BIAcore, #BR-1000-54), 2 mg/mL BSA (EMD,
Catalog No. 2930) and 10 mg/m] CM-Dextran Sodium salt (Fluka, Catalog No. 86524) as
running buffer.

[0320] The humanized antibodies were captured on an individual flow cell at a flow rate of
30 pL/min. Injection time was variable for each antibody to yield approximately 150 RU of
antibody captured for each cycle. HGF (R&D Systems, Catalog No. 294-HGN-025) diluted in
running buffer at a final concentration of 7.5 pg/mL was injected for 90 sec at 30 pL/min over
the captured humanized antibodies. Binding of HGF was monitored before subsequent
injection of mouse 2B8 antibody or polyclonal goat anti-HGF antibody (R & D Systems,
AY¥294) for 3 min at 30 pL/min. The surface then was regenerated with 10mM Glycine-HCI,
pH 2.0 (BIAcore, Catalog No. BR-1003-55) injected for 3 min at a flow rate of 60 pL /min

before another antibody was tested. The results are summarized in Figure 9.
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r Chain C~ll=ia~~le -, x_, s m .a., K Yaix. '. saw,
=Re loll Mirine 2B8 Light KASENVVSYVS GASNRNT
WELBYMNIBYST SEQ I D NO 14 SEQ ID NGO 18) (SEQ pQI/N€2007/012950

19) (SEQ ID NO 20) Hu2B8 Kvl-39.1 KASENVVSYVS GASNRNT
GQSYNYPYT SEQ ID NO 173 (SEQ ID NO 18) (SEQ ID NO
19) (SEQ ID NO 20 Hu2B8 Kv3-15.1 KASENWWSYVS GASNRNT
GBYNYPYT SEQ ID NO 179 (SEQ ID NO 18) (SEQ ID NO
19) (SEQ ID NO 20) LR2BSLC KASENVVSYVS GASNRNT
GQSYNYPYT SEQ ID NO 193 (SEQ ID NO 18) (SEQ ID NO
19) (SEQ ID NO 20) LRVR2B8LC KASENVVSYVS GASNRES
GQSYNYPYT SEQ ID NO 199 (SBQ-ID NO 18 (SEQ I D NO
206) (SEQ ID NO 20) 5 C. Binding Affinity of

[oszlg'“ MeRL £ 5d s?ngﬁaeé%h b ?f!i%?e b QRIGImAolioeIn BB 283 anibodies and
fflnlty an I netics I nteracti on were assesse

chimesig2BScantibodies poevent somne B & fomiondigg H(SF .ngheseBesw tsrdgmonstrate

s o S 1 TR RS EBH2920 oo
LSt e SRR Byt [ an ¥ ersor
oRUPL PGB En R A0 Mgyl 000 50) vsi g o

nuf.agt urer, s recomendati pns, .The al S [ .
32227 B B kSR ke Wy S PP RESgfrfe risk Human
Enginté@4 Uigh83hait ghRABSLAMANA. [IERIRIB YT AT trespectiddy ) dldAsawe chains

al o S 0-54),. 2 ny/ BSA (EMD, . , .
(LR g RAIBRIC et B S F o inttog 10 PRy iy s transient
antibotly ekpteabiof W¥otors o4l c&&tamllﬁi_ﬁimgg[(_bpdﬁaf elﬁid (l}érﬁﬁﬂﬂﬂl T:dﬂ’s&nt regions

nt i bodi es_wer e_capt ur n i.ndivi dua ow cell at a .
modufiphie 8 FHmAOERRRETed SR ‘St Reoised bl e Gansfection in
HEKIBIE &fshTROFdIRRaNg fountinBbediepWesxpioateddy 20 RU of

anti body captured for each cycle. Buffer or HGF (R&D

SYPL PBS-1 CRR2BIFIAND+ 149 cd¥thrR 289iofl (G UhED) dilotypeUanélad)) (SEQ ID
bwjch.ers J TREBBEC G%b?ﬁtcbﬁéthﬂt R¥Rh (Rni(8) BIEIHE (allele 1))) (SEQ
sypfigee1dno anti body captured) and 20 the active

surface (antibody to be tested) for 2 mnutes at 60

L/ m n. The dissociation phase was nonitored for 15 or
9GrMBR2es 1 RIBBEN (R TGN c6R0ER M dish (Cm(HNBlotyPf @B&e 1)) (SEQ ID
t ReD. ViP5 prisCORNAE S g@m éQc LAt ¥&dios (ki(3) A V\gpeo(allele 1))
(ggﬁ?m@b@rog No. BR- 18 3-55) injected for

200777143098 PCT/ US2007/ 012950 -88 3 minutes at a flow

rate of 60 L/mn before another cycle was initiated.
HEE2R8.3e0 L RAMROBRSHC éﬁg@ﬁ Wk Rntre3thon &G1ir(3adorpe (@Mle 1)) (SEQ
Debagai nafy nis LRSS (W@;ﬂfeaaég%ﬁhﬁrem (38 ty'fb%'éﬁ‘l%le 1))}

t RSEQMIDRID. qof7yinct i on of 't | Aeval ut ati on sof twar
wi'th reference subtraction. Kinetic paraneters

HE2B8-4 = LRMR2BS8HC (+ IgG1 constant region (G1m(3) allotype (allele 1)) (SEQ

ID NO. 191) plus LRMR2B8LC (+ Kappa constant region (Km(3) allotype (allele 1)))

(SEQ ID NO. 201)
[0323] The light and heavy chains were co-transfected into XOMA’s suspension adapted
HEK?293E cells grown in 1S293 media (Irvine Scientific, Irvine, CA) using 2 liter shake flasks.
After 24 hours in the shake flasks, 200 mL of transfected cells were centrifuged, resuspended in
40 mL of fresh medium and transferred to Integra flasks (Wilson Wolf Manufacturing Inc.,
MN) for production. After incubation for seven days, the cell suspensions were removed from
the Integra flasks, centrifuged and the culture supernatants retained. Antibodies in the culture

supernatants were purified on protein A spin columns (Pro-Chem), dialyzed against PBS,
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for each antibody, ka (association rate constant), kd
(di ssociation rate constant) and KD 5 (equilibrium
w@le®30¢3098 | on constant) are summarized in Fi guP€r/8S2007/012950
[0318] The results summari zed in Figure 8 show that
certain conbi nations of superhumani zed heavy chai ns
(Hu2B8 Hvb5a.1l, Hu2B8 Hv5-51.1 or Hu2B8 Hvl-f.l) and
light chains (Hu2B8 Kvl-39.1 or Hu2B8 Kv3-15.1)
retain simlar binding affinity (KD) to HGF as
chimeric 2B8 (nouse variable regions with human
constant regions) and 2B8 (Table 5). 10 D. Mutually
Excl usi ve Bi ndi ng Assay [031%j-Mutual ly excl usive
bi nding to HG- was assessed by surface plasnon

[ & ogy using a Bl Acore TWO i nstrunent.
conceﬁﬁét% ?ten%uﬁggl%dhnunogl obul i ns (Jackson

C Ihg&z. %Q% were i mmobilized on
c?rgoxymsl Ilngl[ ed JZ')]?lTwI ) %?e%) nsor chips (Bl Acore,

052462 4810050 BBECA 53, B4 pARATL6140108 EMRE ) st

cDNAmak ohmled ato pREGH (nmmmiurogmsulaenkshim,dmmng Hlindiflsand EcoRI

e 0 e 25810458 o238 . ISR O ot

cDNAE’E.ﬁ)d ﬁBl léﬁgﬂﬂ-lum K095 3 MariaBlemggivh B ERRppa E@isednd domain

¢DN 293 N%oneget @r@ég 4&49%3% gmiqs g %Is,llrjlrgné-? Pélél&%}ci #ﬁgm restriction

sites. hnmmm&dmmwﬁﬂms’r mr 1en mm rws gmlmmdlgm constant
flow cell at m n. g%gctlontl

domajiGlyaed) &HP@'PFBPDETA’H‘T Sa\fﬂq mﬂiw freglypeq p-axratrangved by
Notl/ é&@d@e’st@(fn a.tﬁf‘ﬁ‘n%&‘?é&’m@@&% T@pgg (:hﬁﬁ‘iﬁl}ﬁﬁq PectdiHhrJuB&Notl/Sall

tens, Catal og No. luted in running
sites, Eiufsmaﬁalg Zediffereatt e&mes;m V@ﬁto@ﬁh@feavh &mqlgwnmu%gxmess heavy and
t [mn over the captured
light I{Jylnrggmge anttgg mﬁhﬁ%g %ng of HGF was nonitored
bef ore subsequent 25 injection of nouse 2B8 anti bod
orshgBB-feiotm(3)ycabuipt HvhicH bt Igﬁbyor(smr@@yé@bm% allotype)
AR2®As for 3 min at 30 L/nmin. The surface then was
regenerated with ZDNEQ IR N -240) plus p2B8 K Y Bi3AcotteKappa constant
Cat al og No. BR- 106%i&biKiinG})edlotpef(elelg 2))) (SEQ I NQow77)
rate of 60 L /mn before anot her anti body was tested.

TR %ig%&ﬁ%ﬁs i
appa
Fgure 9 show tha % iﬁ% OB (e

i ndi re uIt em)n ate tht the
10325] e P i AT e SE hPod AR e Mol Aol agfaing the human
IgG1 &Eat/h €onstagi Ragloﬁ 681 rag3) iallmjrpe (alletaPparel dash -of Bieoflilidength heavy chain

umani a. HUMAN ENG,NEEREDT . .
sequeRies 6 ARICT i GSETY- LB AL SHAIR SSauREeE MRS Lt RIS optriped in
Exanmiplsi2.and | ow pl us-noderate ri sk Human Engi neered
'ight chain (LR2B8LC and LRVR2B8LC, respectively) and

[032d)eavylCRatleic A¢idREGER:emEtold ORI G e $RacY Chain/Constant Region

1S S S 5P A5S (18, S s transient

1 ccteccaccaa gggceccateg gicticecee tggeaccetc ctccaagage acctetgggg

61 gcacagegge cetgggetge ctggtcaagg actacttcee cgaaccggtg acggtgtegt
121 ggaactcagg cgccetgace ageggegtge acaccttcce ggetgtecta cagtectcag

181 gactctactc cctcageage gtggtgaceg tgeectccag cagettggge acccagacct

241 acatctgcaa cgtgaatcac aagcccagea acaccaaggt ggacaagaga gttgagecca
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0327@’ BS, (2%:%9&1‘3&‘%1:

Gl

transl%t?o&]otgt%n 2?5

IgG1 Heang CHaindlehermad Ec oRI

ronot er. + | ength HY2B8 Hv5:31.1 + huna
S ipoHine SRR s A TP K BAeRd SYHEPRG y A
241r AUERFEItd TV 5@5&& MNewiRbgqresmyReppy 1dbQg ey Iskbadksrw
di gestion and jnserted.i nto ei ther Kappa chai n pEEl4. 4
3Qleeqenyvischy BUgAlbrBYY glshslpek
[0328] (3) Nucleic Acid Sequence Encoding the Full Length Chain Containing Humanized

H

u2B8 Hv5-51.1 Hea

ant i body expression vectors, which contain human Kappa
and Gamma-1 constant regions 10 nodul es. The four

wolovan4daegyi neered 2B8 variants were produced bRCT/US2007/012950
transient transfection in HEK293E cells. The
followi ng four antibodies were produced: HE2B8-1 =
LR2B8HC (+ 1gd constant region (A m3) allotype
(allele 1)) (SEQ ID NO 187) plus LR2B8LC (+ Kappa
constant region (Knm(3) allotype (allele 1))) (SEQ 1D
NO 197) 15 HE2B8-2 = LR2B8HC (+ I gd constant region
(AmM3) allotype (allele 1)) (SEQ ID NO 187) plus
LRVR2BBLC (+ Kappa constant -©égi on (Kn(3) all otype
(allele 1))) (SEQID NO 201) 20 HE2B8-3 = LRVR2B8HC
+ C ' 1))

508 Gplgtes R AgH ERc Qe RIEpee e Bk i

361 egtaagtottcri@iccad toRrgpect aggashecct pitgatcicCRGEAMCNR. 197)

42li|E2 E?cacatg éﬁ%& f Sét%g%%gcg%%agé{%gg%tg%go@?&ggg 3)

48L1 I%N%%h@ gkgmoﬂeﬂg¢Mgwmwg¢gggaé@g edgtmwm

54 roSerBeci deluaitaRs B o APIEPRtr P dhef "

Piteekis

603 UppRashtgtadcasice dacaldwa&cag&dcs cgfcgngaajgracba&aaaa medi a
6(1IrV|ne Scientific, Irvine, using 2 liter shake

6l | a3 gReAAa SN B AL AL BIATCACRIE tat@ag‘ffé;%agwa@ﬁ&gg%@a%& of
' 30
72tigtganfa‘a§§éa§§e£ka§c avga&tg&nggﬂcw%@dmcfa@m&@egaﬁ&g n

medi um and transferred to Integra
781| ceglagagiay§828RSCAST ESIIRAEISRAZIRTATGA GRasaccaggfoteqsstac
8AATBEMGLd QAo ALERS abaetu@@géaagc&:a& cSEY £hagaysa ﬁg&g%% cel |
suspensions were renoved from the nt egra
P eapcppggnge deisHatcrigetecntea teeatgagey W&O&% GeeRaRqeEd
9&%&?@%@8&%&‘( ﬁc%gg{agg@g supernatants were purified

ums” ( Pro- Chen), dial yzed agai nst

%§ ljoggl ] ynQéé? Q—Qea&%am Constant Reﬁlon

S[erlle TI

2F (SEQ MBYOh208)2 BtheHiust S1ind acidhigrdgrived from
nt do |
Bholoigy 8

oncentrat ed _and
al 1

5 restriction sites. Full
| ength Hu2B8 Kvl-39.1 variable region + human Kappa

icanigpantp Hosskiteg gtRNAlendyfpapvtvs emygditseu DBaidgss 15. 1
i abl h
6 T P VY D e A Vot eSO R PR et ng

14 Mﬂ)pl@ﬂdﬂtﬁ@l@ﬂb ede@heﬂpevl&hweﬁ/dngﬁmﬂaGMQbM@n

Chain Variable Region and the Human IgG1 Hea

gl AR R s o

Chain Constant

Region G1m(3) allotype

allele 2) (signal sequence underlined) (SEQ ID NO. 209)

1
61
121
181
241
301
361
421
481
541

atggggtcaa

ccgecatect

cgecctecte

ctggctgttce

tccaaggagt

ctgtgcegaa

gtgcagctgg
tgtaagggtt
gggaaaggcc
cegtecttee
cagtggagca
ggtagcatct
aagggcccat
geectggget
ggcgccectga

tgcagtctgg
ctggatacag
tggagtggat
aaggccaggt
gcctgaagge
ttgactactg
cggtcttcee
gectggtcaa
ccagcggcgt

agcagaggtg
ctttaccacc
gggggagatt
caccatctca
cteggacacce
gggccaagga
cectggcacee
ggactactte
gcacacctte

aaaaagcccg
tactggatgc
aatcctacca
gctgacaagt
gccatgtatt
accctggteca
tcctecaaga
cccgaaccygg
ccggctgtee

gggagtctct
actgggtgeg
acggtcatac
ccatcagcac
actgtgcgag
ccgtectecte
gecacctetgg
tgacggtgtc
tacagtcctc

gaagatctcc
ccagatgeccce
taactacaat
tgcctacctg
aaactatgtt
agecctececace
gggcacagcyg
gtggaactca
aggactctac
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sites, thus creating 2 different expression vectors
that each sinultaneously express heavy and |i ght
web@rn43oe8 make the foll ow ng anti bodi es: sh2B8POI/US2007/012950
(AdmM3)) = hu2B8 Hv5-51.1 (+ Igd@ constant region
(Adm3) allotype) (allele 15 2)) (SEQ ID NO. 210)
pl us hu2B8 Kv 1-39.1 (+ Kappa constant region (Km3)
allotype (allele 2))) (SEQID NO 177) sh2B8-12
(AdmM3)) = hu2B8 Hv5-51.1 (+ Igd constant region
(Adm3) allotype) (allele 2)) (SEQ ID NO 210) plus
hu2B8 Kv 3-15.1 (+ Kappa 20 constant regi on (Knm(3)
allotype (allele 2))) (SEQ I-D2No. 181) [0325] The
nucl eic acid sequences encoding and the protein

S%&!e@&&%cg (fzé. @lc JJ&%C chQ@agH&@&%ggogéé@&Egac ctacatctge
Reghosdd c %EEQgcycﬂﬁg( dRlc8a®d .gtaheca@hgadtdgiec caaatcttgt
f ukh 4;eemagthbchea‘¢ycs¢gmca asggence gcaretgele forttdygggy accgtcagte
bé’lsé\/\FtCﬁ’F@tF‘F IFcceraTces crpAIACRSC w@petﬁ?@tsaﬁ@mccc tgaggtcaca
&rHﬁ&j‘gBIﬁQG’ZGg éggﬂaé <2ac 3’?‘6]° ég%gﬁfﬂ %?‘btc gg gtacgtggac

a

agy caa cagcacgtac

Sé@ie%% 4;%§§ %@ Qg)épe C@%@% e %gg) Li%‘%caa %gagtacaag
] aagccaaa

Lhozet 66aegaacdRGaLadag ggﬁ:gaaeae@ GthggEaECbecgggagga gatgaccaag
Cltleaaagag@ gacx tgr;t:gwt% QCWGQQEE g@@tccttag:g:g ctyrgacat cgeecgtggag

ﬁa sgeaet @ésewce g g ¢ Cackyepggt gctagactec

d: FI3 t agcagggyg
R e e e
tgccctccag cagcttgggc acccagacct 241 acatctgcaa

cgt gaat cac aagcccagca acaccaaggt ggacaagaga gttgagccca
g i H3a¢y £&hbint Coitgin

allot aélelz d uénce Q@@QQECHOQZG:@) ggt ggtg

gacgtgagcc acgaagaccc t gaggt caag ttcaactggt 481
acgtiggergisege glraggegikdataledgus e aga@auwgmc PQ@W&Q agptnghtny

LappatwastS Fp W ae ]‘g gq gtlvtvssas
£ ht fpavligssgl
o B %%i
Ca.ﬁg_gﬁ R AARUEET, e S LA e k" 0 Sae e CR e dae L 9ops
1@9&5@@@99 r&@awég@gﬁc}&ma%%&ge ) eﬁfaﬁﬁ@ repavy tl;;:reerig
pos @ ayn

gc:maceﬁt\fmteg-g daggasiiav/ ededig@oenagaa togagyseagiflysk ltvdksrwqg
ctigacengirsvyytesdbalggrat sétkpokc agcgacatcg 781

ccgt ggagt g ggagagcaat gggcagccgg agaacaact a caagaccacg

ctc 841 t CtC ctectt ccl,cLaca . .
[03303 ca a&@?‘& gl&al e&pb Sgggg’g g)é Evgg grlaa%fgcteé Hfo gggi gcagagog%ransmnt expression
usmgdgMBM Qioeafdtg Hod gt sgfurh g Faitgaggit hott it avasfeatsn calgwere washed

o S RS LD RIS SR B R, Sena An.
contaﬁﬁﬂg uaiNi IRegitdMine. Supernatant was harvested daily and replaced with fresh media -
for 10 days. The culture supernatants were centrifuged, filtered (0.45um) and concentrated 10-

100 fold. Antibodies were purified on ProSep vA resin (Millipore), dialyzed against PBS,

concentrated and sterile filtered.
Example 14 — Binding Characteristics of Humanized 2B8 Variants

[0331] The humanized antibodies produced in Example 13 were characterized by their

ability to bind hHGF and the recombinant HGF proteins produced in Example 3.

[0332] The antibodies were analyzed by surface-plasmon resonance using a BIAcore T100
instrument to assess their ability to bind hHGF and the fusion proteins discussed in Example 3.
Each antibody was immobilized on a carboxymethylated dextran CMS5 sensor chip (BIAcore,
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(A@mM3) allotype) (allele I or 2) (SEQ ID NO 208).
The first amno acid is derived from 15 translation
woRoorheobsast nucl eotide of variabl e regi on andP€1©S2007/012950
begi nni ng two nucl eotides of the 1gd Heavy Chain
sequence. 1 astkgpsvfp | apsskstsg gtaal gcl vk
dyf pepvtvs wnsgal t sgv htfpavlgss 61 glyslssvvt
vpsssl gt gt yicnvnhkps nt kvdkrvep kscdkthtcp pepapel | gg
121 psvflfppkp kdtl m srtp evtcvvvdvs hedpevkf nw
yvdgvevhna ktkpreegyn 20 181 styrvvsvlt vl hgdw ngk
eykckvsnka | papi ekti s kakgqprepq vytl ppsree 241
nt kngvsl tc | vkgfypsdi avewesm®ggp ennykttppv | dsdgsffly
skl tvdksrw 301 gqgnvfscsv nmheal hnhyt gksl sl spgk

lej ¢ Aci ' he oF .
o8 MR U5 S SR A0S U0 BIE 0 50 g
standdrié suyplEimprotodel aatvkdinRégimanufmtireteinstmetodsgGd  Heavy

Chain Constant 25 Region A m3) allotype (allele 2)

[0333] si gAablysesquerqerfonded At Zféd)us(rws DGRECOR @9jaldg No. 14040-133)

et e e

Cata]@ﬂam @andd0agi/etIic CMHERGahE sochunieallt {Ftleg @yailog No. 86524) as

ctg a%glgact tt accacc t a %gﬁgﬁg&ﬁ&{g&g{)@)ﬁ%g@gg

runningghu %te G %a%t from cells

transf&& 8@ %ﬁtéﬁp@%éﬁﬁ%?é 1@t%&%ﬂéf?§ﬁﬁ%y%@ﬁ%% of 30 pL/min for
caccat ctca gct gacaagt ccat cagcac t gcct acct

3 mingiggt dYagemlingbigdnggrascetggapedas lgeenange Hﬂgs G%Wb@@%@a@elme 30

secon&@gﬁéra(hg thd of ﬁ%ecgﬁ»'ha g‘ﬁﬁ&lﬁ% &Js%%g{ﬁféfﬁomm@a(R&D Systems,

cctggtca ccgtctcctc agcCtccac aagggcccat
Catal@ypcz%aﬁlﬁdlzgg diluted in nomingbeflerg d\&ummcgigc bindingoragogonitored by

compif BEATSRYC Lo L RIE2 TH9RGNACH GuriaARA ST Table 17.

THaac ggcégccetga ccagcggceg

gcacaccttc ccggctgtcc tac
2007/ 143098 PCT/ USZOO?/ 01

§%ggf,

ggact
2 601

ctac WO

t CCCt cagca

cttcceccccalaaaccocaaqc acacce Ct cat gat ct CCCGG&CCCC Yes
HE2R#:dqt cac¥ed 841 tgcgloggtgc tgga@gtgag ccac¥aagac Yes
I-IE%’B’§ °E guttgauttgaact gy ot dbl‘.%l. U0 oo 901 gCOt YUY Yos
gcaflaat gc _caagdqcaaag _ccgcdggaqd aqcaa acaa cagcacgtac
HEDB3 dct gt Yot ca gcgtcébcac dgt cctpsac cqggaciggc Yes
HEIREAUUCag  guagtacaag,, 102 tgca t Tt fTaacgILgT Yos
cctcdcagcc cccatjcgaga agacdatctc caaagdécaaa 1087
sh dgcccregagagccacaioggt gtlacaccyest gct gccat Yescgggpgga Yes
GigdeNAccaag 10 1141 aaccagdtca gectgacdtg cctggtcaha
sh2§ 2tlct at ¥eccagdgacaNocgccdt ggaye:201 {gggayagca Yes
(Glgy é)jrjr‘agr‘r‘ ggag;ﬂar‘aar‘ t acadgacca cgceccectaccgt getggactcc

[0334]

The results in Table 17 demonstrate that each of the humanized 2B8-based

antibodies bind rhHGF and all three mouse-human-mouse chimeras.

Example 15 —

[0335]

Binding Affinities of Humanized 2B8 Variants

The binding affinities and kinetics of interaction of the antibodies listed in Table 15

were measured by surface plasmon resonance.

[0336]

Mouse anti-human immunoglobulins (Jackson Labs, Catalog No. 209-005) were

immobilized on carboxymethylated dextran CM4 sensor chips (BIAcore, Catalog No. BR-
1006-68) by amine coupling (BIAcore, Catalog No. BR-1000-50) using a standard coupling



1261 gacggctcct tcttcctcta cagcaagctc accgtggaca

agagcaggtg gcagcagggg 132.1 aacgtcttct catgctccgt
WwWQ@ai0gasdoglag gct ct gcaca accactacac gcagaagagc RGBUS2007/012950

ctctccectgt ctccgggtaa atga 15 [0329] (4) Protein

Sequence Defining the Full Length Heavy Chain

Contai ning Humani zed Hu2B8 Hv5-51.1 and the Human

| g@ Heavy Chain Constant Region An(3) allotype

(allele 2) (wthout signal sequence) (SEQ ID NO 210)

20 1 evgl vgsgae vkkpgesl ki sckgsgysft tywrhwrgm

pgkgl ewnge i nptnghtny 61 npsfqgqgvti sadksi stay

| gwssl kasd tamyycarny vgsi fdyawgq gtlvtvssas 121

t kgpsvf pl a psskst sggt aalgclvkdy f pepvt vswn sgal t sgvht

Sl AL R, PR S s i
(GIBTY, t(madog Ny \1dgsihe 3%@1@‘1&\0 Qi sutfactkht I @Idyost, Catalog No.

BR—lwq%%la%éé ¥ PoA B RSP P Kot ypeci av
03375y ?ﬁ%ﬁ#%ﬁq%@%ﬁ@%ﬁ%ﬁ@@%gkS jceiht i fote of 10 uLimin.
5 Injectﬁfﬁﬁzhﬁ§ 2R aMEbIe Tor YRS ahlibod/ t%%hﬁl/lﬂl 8?%3(“%%& 86 RUS of &ftibody

transi ent expression using DVE fetal OVI

captured fomeachawely. dbuifer IGE (RETESySPmAGRalopdVo. 294HIGN-025) diluted in

runm d)?ff @&Wﬁ%mﬁ@%&g{ g‘n)ét ﬁge g%gnt aﬁB Mlﬁ(@ecaptured) and

the active smfmer@nﬁwy_to@mand)r&r 2 Snupetea at ém uumm hElna/éacedatlon phase

L d.re ced th fresh nedi a
was ey el IR 1R el s Rt o Fingetiom (L gytrece (n was
10  regené@tedSith A0EhM @lgeintHCICPHUR (BRARE, Cahldg Wmmoow@ injected for
were purified on ProSep vA resin (MI1ipore) dl}? %(
3 mingies ah s floseate ebHR éhfmaltt@éoraﬁeot;\eém & ek g HOY Goneentrations

tested VAW £5 ng Characteristics of Humani zed 2B8
SNar T ant 5&1[61033% The humani zed anti bodi es produced in

[0338?< a nﬁh&tﬂ:%)a%ﬁ&eﬁ] \RERHeREnTRA lﬁg_é Ynd e ikEnetRFuhdtioh dfQhe
hHG- "and t he reconbi nant proteins produced in
BIAeBlmappe“s sofipgare 0B8Rt anaceamblpeion sKinstie parrmstos dopsach antlbody,
15 o s e ARl RRARARGRATIAD oIn AP B T fitintam dissociation
constartipareissironarpredtiniTabledi& cussed i n Exanple 3. Each
anti body was i nmobilized on a carboxynet hyl at ed
dextran CVb sensor chip (BABbESI8 WO 2007/ 143098
PCT/ US2007/ 012950 __- 93 Catal og _No._BR-1006-

ani ne |[EERETOGY ERRRREGTIV NS S HERIG DN S48 e
; oy Sy e il ol

a stg vkl ol 3 -

manuf acturer”s instrluctions. {[03 Anal yses wgre

per f of ned BE2BBC usi ngmss“(cg Bczalotat al 0g.INo. 5.2

él.:gto4|0 J.JJ)HE%%—%SBH:EHQI g)*él\oa % sy %gxs arft P%:‘UZS\LDI ;—\L e,
al 0g - VD, . al 0g
No. 2930) HIF2BE&LD ng/mzmobextrcamsédu um &8l t (|Fl uKa,

Cat al o NEERERY S T7x10° | 1.1x10° 6.5 13
sh2B8-9 (Glm(17,1)| 2.0x10° 1.7x10° 8.1 5.3
sh2B8-12 (G1lm(17,1)[ 1.9x10° 2.3x107 12 0.4

[0339] These data show that the humanized antibodies have fast association rates (k,), very
20  slow dissociation rates (kg), and very high affinities (Kp). In particular, the antibodies have
affinities ranging from 2.0-12pM.
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runni ng buffer. Supernatant containing different HGF
fusion proteins or supernatant fromcells transfected
wowRa/1e3opt y vector were injected over each antpP@Dug20a1/012950
aflowrate of 30 .xL/mn for 3 mnutes. The
resulting binding was determ ned as resonance units
(RU) over baseline 30 seconds after the end of
i njection. Binding was conpared to human HG- ( R&D
Systens, 10 Catal og No. 294-HG\ 025) diluted in
runni ng buffer. Non-specific binding was nonitored by
conparing binding to a control surface. The results
are summarized in the Tabl e -¥é.- TABLE 17 Antt bodyt;
rhHGF (R&D rhHGF (RBD Tvl~I1~1 ch~inera N I3M chinera,

Exanpblg 69-32@5%5‘@"‘? I Rpat i A ol ST {20
3403 P vipdine s nidinilps JEnciiiol br g s, snomes,

sh2B8\IO2 Yaiﬁl nfefing/@B8 v@rk nifasSwet DpSuffacerelasiion Yeonies: ufgler different

didi m(3) [0334] The results in Table 17 denonstrate
condt ﬂ%ﬁ' each of the hunmani zed 2B8-based 15 anti bodi es

R S R BTN [T Bl 55 00009 or bt
anti-nY@se dbfur/og Bst) ind (BIAxoreli Cegalag N BR-260541d) Weftemhmsblﬁfzed on

R e B AR SB AS EE  arine
couplﬂ%[ (BIACBRY) Gafﬂwgﬁw Bﬂ’u'l 00T 56) ek Brahadiad ,cotﬁ:ﬁﬁ@é pﬁ)td\kbl according to

005) were O_imobilized on carboxyne | at ed
manufaekyren i Iehmclens odn dhe grse pEREACOMEasuremERts §O ng2b and sh2B8-12, 2
CcMs 1006r él%;p ARGt NLER( ﬂo@c@g)ewas%Eél Q‘ﬂe Ié!ﬁalg% were performed
1000- using a standard coupling WO 2007/ 14309
at 25°@cmd 57 6oming PBSAGIBED, Siagaleg g!o g‘é‘tﬂ-éﬁiiﬁg:omﬂlmng 0.05% surfactant

C t { T r
P20 ERRUGECEUALE Sl BSLIURLS i THQUATHRIEMS Gt o 2930)
runnifg ®dfferl 33) cont ai ni ng 0. 05% surfactant P20 (Bl Acore,
Catal og No. BR-1000-54), and 2 ng/nL BSA (EMD,

[0342Tat alThg ahlibodie3@kre c[a[;)ﬁﬁé’d 1anxe1ndm:1d1hul dlosscalbaten lawtrateed 10 pL/min.

njeckhy e S Lt i e Fld S Bl 2k o antvody
captu?dﬂlt fobesth ¢y 1y Bhﬁ'eMGFl (REP |Syst3ﬁ15fbaﬁiogaNbJ POEPGN-025) diluted in
ured for agh cycl e, Buffer

runnigg byt HEGWRR i o m@@% by ver arefsronse sp SP‘[fﬁ?ﬁ @g Bibpay captured) and

the adfR shﬁh@&{a%ﬁb§@§%@5@ fe@!eh)’fdi"@%u@ltés‘% @0§NTRIRUMTIRCGsddefation phase
ant i body captured)

was monitored for 15 or 90 mmutes, depending on concentration. The surface of mouse anti-

human immunoglobulins sensor chips was then regenerated with 10mM Glycine-HC), pH 2.2
(BIAcore, Catalog No. BR-1003-54) injected for 3 minutes at a flow rate of 60 ul/min before
another cycle was initiated. The surface of rabbit anti-mouse immunoglobulins sensor chips
was regenerated with 10mM Glycine-HCI, pH 1.7 (BIAcore, Catalog No. BR~1003-54)
injected for 3 minutes at a flow rate of 60 pL/min before another cycle was initiated. HGF

concentrations tested were 0.46 nM to 7.5 nM.

[0343] Kinetic parameters were determined using the kinetic function of the BlAevaluation
software with reference subtraction. Kinetic parameters for each antibody, k, (association rate
constant), kg (dissociation rate constant) and Kp (equilibrium dissociation constant) are

summarized below in Table 19.
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the active surface (antibody to be tested) for 2
m nutes at 60 L/m n. The dissoci ati on phase was
wortieaoesl for 15 or 90 m nutes, dependi ng on PCT/US2007/012950
concentration. The surface then was 10 regenerated
with 10mM d ycine-HCl, pH 2.2 (Bl Acore, Catal og No.
BR-1003-54) injected for 3 mnutes at a flow rate of
60 pL/m n before another cycle was initiated. HG-
concentrations tested were 0.46 nMto 7.5 nM [0338]
Ki netic paraneters were determ ned using the kinetic
function of the Bl AevalutationTM software with
ref erence subtraction. Kinet.igg-paraneters for each
anti body, 15 KA (association rate constant), kd
(dissociation rate consta él KD (equilibrium
di ssoci atl on const ant) ar %ﬁ r| zed in. TabI e 18.

| A T
2 7 H#2382§82 0x10634_1x1 028300 1 1|3X1-Q;9 445 7k
106 1.1 HEIBS4 4 |5 125 shpra0x10° by 12xH0° ol 0x 196
1. 7x1015 HE2B%4 3 | sh3Rs- 19 Acxad®17] 11.03165%1h6 B-3x10{ 5

12 0.4 [OQQB 9These data Showyfrat| t hexfymani zeg,

ant i bogh Hatlon—rates (kO —very 2
sl ow di SSp'_ Sﬂ o| rates (kdpsxaefd Vetyxioghf af f3.8itips
(KD) I r;] Eui afr t+he ‘i"ltTjﬁﬁﬁ'g e have " ftti+es
rangi ng fd, 21)0- 12p5 WO 20(91/1@_4339&3x10 12.0

PCT/ US/ULé d4¥50 95 EXanpte 16 | pay ' Fonm_of

Bi ndi ng Atdipi i ds at’25C] afe*39C | 0113'46|° he bih8li ng

affinities and Kinetics of interaction of antibody

[0344HE2BRs 4x dp&ﬁ&B%eQassoéiBﬁ&Sral@coﬂ%ti%btd&@ecﬂﬁﬁhmﬁﬁ’crease in the

nmeasur e surface plasnon resonance under different

tempeIHHER- t$1§'a§smslw Bdipsosintion canstauts dichheti shangogeBiigenths with a
conegp&ﬁgiiﬁ%q{fcrleé’s@%n t&ﬂb@xla Ride. '\@on?e%%ew Xh@&verrﬁ‘ll? @hﬁuhbnum dissociation

ant 1 - nouse I nmmunogl obul i ns I'Acore, Catalo
constgps ﬁléqum)apmmm@m bidi to ﬁetemgswsm@énr Waighema nta) @physiological

sensor chi ps (Bl Acore, Catal og No.
tempe%a)ﬁ% @g %/)n by am ne coupling (Bl Acore, Catal og No.

Exanfie 1900 aR}atSidlh Al APIRIEMPL SO/ BARY

or di ng manu s I nstructi ons

o, 256 BRGS0 SRR 105, SEREeAZ € My o 0
inhibig ghechinding of il GIS tsc-Mstearpkib) mhxbd;l HGH st alatgdBailTincorporation in

4AMB gsc,i gl% PBS (G BCO Catal og No. 14040-133) containing
osurfactant P20 (Bl Acore, Catal og No.

(0346F 0% RAb iAffl Bk B8 (RN Rrar 28] 28 vk $ifibrmned as

described in as follows. The antibodies were tested by ELISA for their ability to inhibit hHGF
binding to c-Met. Specifically, Wallac 96-well DELFIA assay plates (Wallac Inc., Catalog No.
AAAND-0001) were coated with 100 pL of 6.25 pg/mL HGF (R&D Systems, Catalog No.
294-HGN-025) in carbonate coating buffer (15 mM Na,COj3 and 34 mM NaHCO;, pH 9.0) for
16 hours at 4°C. The plates then were blocked with 200 pL of 5% non-fat dry milk in PBS for

1 hour at room temperature. The antibodies were prepared in a separate plate by adding
increasing concentrations of the antibodies under investigation (0.033-250nM, 2-fold-serial
dilution) to 2nM biotinylated c-Met in 5% non-fat dry milk in PBS. c-Met (R&D Systems,
Catalog No. 358-MT/CF) is biotinylated according to manufacturer’s instruction at 10:1 biotin
to c-Met ratio (Pierce, Catalog No. 21335). 100 pL of sample per well was transferred to the

assay plate and incubated for 2 hours at room temperature. The resulting plates were washed
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15

runni ng buffer. [0342] The anti bodies were captured in
an individual flowcell at a flowrate of 10 L/ m n.
wazoorngmwes i on tine was variable for each anti bpdyUsm®07/012950

yi el d approximately 20 RU of anti body captured for

each cycle. Buffer or HG- (R&D Systens, Catal og No.

294- HGN- 025) diluted in running buffer was injected

sequentially over a reference surface (no anti body

captured) and the active surface (antibody to be

tested) for 2 mnutes at 60 L/mn. The dissociation

phase was nonitored for 15 or 90 m nutes, depending

on concentration. The surfae@7ef nouse anti 20 human

i mmunogl obul i ns sensor chips was then regenerated with

I -

thrce (R B YEO o B 25, g PO for 1R P S tompergtuce with
labeled Stiepraividib éW@ilec Gatalop é¥o.dgaf-3 6andiluteil 11 1008dn DiffFIA assay buffer

(Wall%ubfsgaio%\gg 2 bo1dyy Qe@?#ﬁﬁ%%clg% %’{1@3 #fia3isn DELFIA

wash {0BhtASD(Wall 48 Cat06g No. 48R)-0003-dnd)inéutjaect with .00 p&/well DELFIA
m nutes at a_fl ow Lm n before anot he
enhangiypen Spiop A1 00 FeR 105 Rr 15 BHiES 4F e MEbRT e with agitation.
The pMBSsSv&le 46ad 0 Victdr’ ¥ iRdhruh &4 BLrkdich BEhéS ubiagane Eardpivmeethod. The
determ ned using the kinetic function of the
ICso VB‘“A%WF%‘&% F‘éﬁtedéﬁﬂ'{gv%q@vm th reference subtraction.
etic paraneters_ for each ant| bod§ ka (association
[0347} at eThf'c tvahies obleinedgre Sepsmin Gaple Pe constant) and
KD (equilibrium dissociation constant) are summarized

bel ow i n Table 19. WO 200#4¥8B9 pCT/ US2007/ 012950

-96 TABLE 19 | MAQ T n i od
F1 11 KM mpX( Q) jfeeantholsNofwlaeaNgs 188 2. 1x10. 5
13.5 2B8 37 2[8 XIGggT 3XU 5 g..25 288, 4 5 2.h0x106
1.2x10"5 5.6 HE?%*" STt TOB T OXIEO" %‘ 3 sh2B8-9
25 2.0x106 1. 7 GL:FfE g( 288-%337 235’,‘;11’0 4x 10"5
.5.8 sh2BS- 132 = 8612~ 3xg§"5 4 .U'lsh?BS- 12 37
2.4x106 1. 1x10/ 03441 —As—Expee edlih

associ ati on rat.e_c%@faﬁ.té_mgr_éﬁsed_m-dhz-an i ncrease
in the tenperafsi2B8-S<GAMGEN) ngl ¢-2 t hel di ssacj ati on
constants did rheB dlani i- h 5

correspondi ng increase in tenperature. Consequently,
[0348] he maeabsumqmm Tiablel2fl dirsootiatet thatthe bomeniped antib¢diys tested

1.4 t times smaller (higher
efﬁcxe neu?n‘gglze F@’t ySI g C)t&cc egf

[0349] The antibodies in Table 17 were also tested in the cell proliferati'on assay described
in Example 7(b). The results are summarized below in Table 21.
TABLE 21
Antlbody | «.,I,Cso @M) SD
e -r,f’\w T N R N L
2B8 0.86 0. 35
HE2BS§-1 0.47 0.15
HE2BS-2 0.66 0.13
HE2BS8-3 0.55 0.28
HE2B8-4 . 0.58 0.26
sh2B8-9 (G1lm(3)) 0.52 0.1
sh2B8-12 (G1m(3)) 0.81 0.22

[0350]) The results from Table 21 demonstrate that all the humanized antibodies tested
inhibit HGF-induced proliferation of 4MBr-5 cells.



tenperature (37 Q Exanple 17 - Neutralization
Activity of Humani zed 2B8 Variants [0345] The
wa@niorhewves descri bed in Exanpl e 14 were char ae€BEUS20T012950
for their ability to (a) 10 inhibit the binding of
hHGF to c-Met, and (b) inhibit HGF stinulated BrduU
i ncorporation in 4MBr-5 cells. [03461 HG- Met Bi ndi ng
Inhibition Assay (Neutralization Assay) was perforned
as described in as follows. The antibodies were
tested by ELISA for their ability to inhibit hHGF
binding to c-Met. Specifically, Wallac 96-well|l DELFIA
assay plates (Wallac Inc., Cagal og No. 15 AAAND- 0001)
were coated with 100 L of 6.25 p.g/n HGF (R&D

ExampE}f né"‘b‘cg *r*"'?@g“"wzﬂi%’cﬁ?“ RErImB SRi Ir]aTepH 9. 0)
[0351{200 o b mdbte 47 Sl BEE i AR Il 86l Sk tiddl in

Exmnpl@canﬂwmﬁladaresunﬂmmmbelm&dlre’ﬁabmm pr epar ed in a
separate plate by adding increasing concentrations of
t he anti bodi es under i nveTABBEiI22n (0. 033- 250nM
2-fold-serial 20 dllutlon to 2nM bi otin Iated c- Met
i n 5% non-f atf: ) SR N
Cat al og No. 3bi Reatbkl g
manuf act urer'[s |ns¢m1botly on af IDial1bi pt Mial2 o |c- Met
ratio (Piercg—€atabggNo——21335 7 16pptofjsampl e
per well was [transferred to the assay plate gnd
i ncubat ed for{ 2 hdiE2B&l roorfnte1*‘r’;:>erature‘.'1L Thd
resul ting pl gtes VWEIRIWS Ted WO 2007/ 1t43098"

PCT/ US2007/ 022950 -97 threeltinmes with PBS 011% Tween
20, and inculat ed H&4B8t3 hour |at ¥bom fenperatre with
Eu- | abel ed Strepigwgi-s ( VAlT acs+Cat al 0G—+NO.
1244-360) dil r

(Wal | ac, Catdl 3‘32%.9(%6&3-)601F0) .t¥he fesdlind plates
wer e washed 3 shes 1A ln@BLET A +wash| sol-wt 1 on

(Wal | ac, Cat alog—MNo—4010-0610)—anrd—+heubatedw th 100
.tL/well DELF %nhancerrent soI ution (Wallac

#4001- 0010) % es r 0o erature with
agi tation. e g‘]ﬁ igesy

VéFBH‘
i nst runent (155 t‘i’?’nEI1 %si ng the Europi um net hod.
The 1C50 value e\;@t@%] lEI‘PH’c"ed using Prism [0347]

[0352£ge At%%@é é #C'Ic‘mq b&g gggagn%;%e %1 4 {nqgrlugecgaxglboﬁﬁa%gcgsted
inhibitddBEF AnGudedlscattertfiz?Bdhd sAnd eltedt adthd BRutheGnénokldhal antibody 2B8.
Sh2B8-9 (d n(3)) 4.2 -

Example 19 — Inhibition of HGF-stimulated c-Met Phosphorylation

[0353] The antibodies in Table 17 were tested in the c-Met phosphorylation assay described

in Example 9. The results are summarized below in Table 23.
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sh2B8-12 (A@m3) 6.8 - 10 [0348] These results from
Tabl e 20 denonstrate that the humani zed anti bodi es

wao ewraedo9ef ficiently neutralize HGF bi ndi ng t oPCF/NE1007/012950
[0349] The antibodies in Table 17 Wre also tested in
the cell proliferation assay described in Exanple
7(b). The results are summari zed below in Table 21. 15
TABLE 21 Antibody ... ; " ICSO SI? ~+r..,..Y..f,~va
ro"~x~Mg:..Litat:"Aw, ... rsR*."C+-t > -..rs.. ., 2BS8
0.86 0.35 HE2B8-1 0.47 0.15 HE2B8-2 0.66 0.13
HE2B8-3 0.55 0.28 HE2B8-4 0.58 0.26 sh2B8-9 @ m 3
0.52 0.11 sh2B8-12 A m3 0.89-0.22 [0350] The results
from Tabl e 21 denonstrate that all the humani zed

anti bodies tested inhi b| Lfgﬁggﬁduced proliferation
of 4MBr-5 cells. WO 2007/ 1 / U82007/ 012950 -98

Exanpl e 18 - miniiss . ; Eapio a0 2B8
Variants [03 Thsine i et edmmeaeice t est ed
in the anti - » 8. The

F 22

results are <*
inhil it ail itcrin
Anti body Tri g s 2 HE2Bg ++
HE2BS8-2 ++ + HE2BA- 3 +4+ + HF?J%B- 'B8- 9
(AmM3)) ++ 1+ shfBE32 (G n(HP ++ [++ 05 Ng
I nhi bition he2B8-4 0.75 0.14

sh2B8-9 (G1m(3)) 0.93 0.03

sh2B8-12 (G1m(3)) 0.81 0.07

[0354] The results in Table 23 demonstrate that all the humanized antibodies tested are
potent inhibitors of HGF-induced c-Met phosphorylation in PC-3 cells.

Example 20 — Tumor Inhibition in US7MG Xenograft Model

[0355] The ability of the humanized monoclonél antibodies of the invention to inhibit
tumor growth was tested in an U87MG xenograft model. US7MG cells (ATCC) were
expanded in culture at 37°C in an atmosphere containing 5% CO, and 95% air, using a medium
comprising Dulbecco's Modified Eagle medium (DMEM) with 10% fetal bovine serum, 100
units/mL penicillin and 100 ug/mL streptomycin. The cells were subcultured and maintained
by detaching the cells from the wall of the culture dish using trypsin-EDTA.

[0356] Near-confluent cells were collected by trypsinization and then 5 x 10° cells in 50%
Matrigel (BD Biosciences; catalog no. 356237) were injected subcutaneously into the upper
dorsal area between the shoulder blades of 7-week old female ICR SCID mice (Taconic Labs).
The long (1) and short (W) diameters (mm) of tumors were measured with a caliper. Tumor
volume (vol.) was calculated as: volume (mm?®) =L x W? /2. When the tumors grew to
approximately 200 mm?®, the tumor-bearing mice were randomized into 5 groups of 10 mice
each. One group received PBS and one group received human IgG control. Each of the other 4
groups received one of the humanized antibodies (HE2B8-1, HE2B8-2, HE2B8§-3, and HE2B8-
4). All the antibodies were dosed at 0.25 mg/kg body weight, twice per week, by intra-
peritoneal injections of 5 doses. Tumor volumes and mouse body weights were recorded twice

per week. Tumor growth inhibition was analyzed using Student’s t-test.
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+++ Very strong, nearly conplete inhibition ++ Strong
inhibition + Detectable inhibition [0352] The results
WO pooTakdoes 22 denonstrate that all the humani zePlCT/US2007/012950
anti bodi es tested 10 inhibited HG-induced scattering
to the sanme extent as the nurine nonocl onal anti body
2B8. Exanple 19 - Inhibition of HG--stinulated c- Mt
Phosphoryl ati on [0353] The antibodies in Table 17 were
tested in the c-Met phosphorylation assay descri bed
in Exanple 9. The results are summari zed bel ow in
Tabl e 23. WD 2007/ 143098 PCT/ US2007/ 012950 -99 TABLE
23 Y'' Average of ~g!tandardjpgAnti bod Two W a.
Deviatio 2B8 0.91 0.02 he2BS8- 1 O 80 0.04 he288 2

[0357£hgg'§19‘39 5 he@c? ?mg\xglggge%%c? wgﬁez 1v %én (@o n(sfg’jo € Wa%?% tumor growth

inhibifiofl Tod HB3BE- ITWwith lagsvdlts of M02261% tdxdord growth tinldibiionfat HE2B8-2 with

ol o AT SO S S B g S b pr0.0004 e

74% tafro? gf&WihSinhibifiorAfeR IHE R -4 withd'p val uehiflD.60 10 Nb ngH&'Yd&Et body weight
Xenograft Model [0355] The ability of the humanized

IOSS"Y%NBG‘:‘%P\‘&I anti bodi es of the invention to inhibit
unmor grow h was tested in an U37M5 xenograft nodel .

[0358M87 M %-bsqqslemrw witg performgdassieacribedcabiove i famalg NER. pude mice
(Tacom 1240TD BEA S L Haft SUs I8 ANG I RS Tholuldd ih thé bR Bich group (10

diumi conprising Dul becco's Mdified Eagle nmedi um

mice e@mmcewedwngwotheefo@m@mwmmo SLoe/ked RS vahiete control, hulgG
contrI°PESEELA b 3000 PdHen? o BRRRALE eﬁa) Fefitlick YEISy for a

ture mai nt ai ned
mininﬁum mf theeeakal Eadli tredtenent gtqmpeiemcmhtratsd nsgmﬂm;tpmon rdgDieion with tumor

Q -contl t .
srowip RBlcoqt T30 Tor R Re P andlr 18 RordlieaBE A B Y iy gpmor rowt
delay (0BBO Hiags cBetictesatmentis av cag wedl -to 423 withwey significantt tedly weight loss.
subcut aneously into the upper dorsal area between the
shoul der bl adesINCORPORA TION BYREFERRNCED i ce
(Taconic Labs). 15 The long (L) and short (W
[0359]i anTheestirerdigclasurd oh@rch ofetiecpatassiocanhenistandacieatifiparticles referred

nor_vol u é}&’VO?L-F'é cal cul ated as: volume (mMmB) =

to herme‘SWOIQora{ﬁ e z‘f‘i\%ﬁgf ﬁ?BF@ﬁS‘?so approxi mately 200

mB, the tunor-bearing mce were random zed into 5

groups of 10 mce EQUIVALENTS
[0360] The invention may be embodied in other specific forms without departing from the
spirit or essential characteristics thereof. The foregoing embodiments are therefore to be
considered in all respects illustrative rather than limiting on the invention described herein.
Scope of the invention is thus indicated by the appended claims rather than by the foregoing
description, and all changes that come within the meaning and range of equivalency of the

claims are intended to be embraced therein.
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hunman

One group received PBS and one group received
| gG control. Each of the other 4 groups

WO e@eily3es one of the humani zed anti bodi es ( HE2BSF/1$2007/012950

HE2BS8-
were d
by i nt
vol unme
per we
St uden
-100 [
active

2, HE2B8-3, and HE2B8 20 4). All the antibodies
osed at 0.25 ng/ kg body weight, tw ce per week,
ra- peritoneal injections of 5 doses. Tunor
s and nouse body wei ghts were recorded tw ce
ek. Tunmor growth inhibition was anal yzed using
t's t-test. WD 2007/ 143098 PCT/ US2007/ 012950
03571 The humani zed anti bodi es tested were

in vivo. There was 57B@it-unor grow h inhibition

for HE2B8-1 with a p value of 0.02, 61 % tunor growh
WHA’}"E@CFEMM’E fet HE2B8-2 with a p value of 0.02, 85%

nor

growmh Tnhibition for HE2B8-3, with a p val ue of

L R BT R s AR R .

bindingqgssteimacomgasengred. [ 03581 A subsequent study was

perf or

(t®con

med as descri bed above in fena[e NCR nqde m ce
Ao imabspglobalin dight chxdn vanahie e i@y pBoprising she structure CDR 13-

[ lated in the flank. Each group (10 m ce each)
COR o3 285

PBS ve
sh2B8-
weekl y
group
gr ow h
HE2B8-
Bot h t
signif

@%f the foll ow ng treatnments at 0.5 ng/kg:
icle trol hul gG tr
09 v SEIOREr gt B iR seaboR s By X X X X0 Xe %o
for & 3Xwixhi XXKof X5, whetetn ariaohadid atisvAng, Lys, or Ser, X; is
denonstr at i,m | ar nor. Jegressjon wth tu .
i nhi EME% ﬁ%&&i’fﬂ“f GRS SeE K R A0 p8h, Trspet X s e or
4, anvdl, R iy AspNIysn®ér, Yahwk Myr,def Bya gdptide bdag er Tyr, X is a

reatments were well-tolerated, with no . )
[ cant TSBHYE RRALAR AP D0 11 APRUSIFBOPAC @Y. Xun is a peptide bond

REFERENCE [ Q39%sh, X£isaipdpiie BoaE/ 105 6F 8eRfX 8 #- Asiwbr T?‘E X4 is Tle,

pat ent
to her
pur pos
enbodi
fromt
The fo
consid
[imti
of the
cl ai ns
all ch
equi va
t her ei

docunents and scientific articles referred
ei n i doauaMstodr Yaled1bip Alas Appdlis, 9ro¥erg) |
es. EQUI VALENTS 6 [0360]. The_ invention may be
&) | n GPRer caprrises the aBinemcd $99ERCR it 7ichig X159 X20 X21 X2z,
he  spiidrbinmife SeRI X Alis ARATRG, Ak SGiy 8r VAENE9fs Ala, Thr, or
regoi ng enbodi nents are therefore to be

ered iYalaKhs isespedes of Thust it Av Asn hap, Qrilis, Xao is Leu or
ng on Afgexz,n}/se&%gen,%ﬁﬁ vaﬁgﬁi g';@,trﬁgzqs A20, $GOBEThr, and

i nventi®nis thus i’'ndi ¢até he appended

Lt h h . . . .
é{}]gt %]Ria{{_?%béﬂn%n%ag ?lﬁ%: %ﬂ'ﬁﬁle@se Enld ngtxg%séﬂ Xo7 Xog Pro

es t \ in the meaning and rangé of °
| ency Xdo THrewhetedi apingrasid Kexinded, Gly.lve GnbXadedlis or Gin,

S CAT D 150 PR SR T O R S LG TE, sl i, Rk nss oy

bi nds

hurman Glyp atsocatt SergKayit Asbas s rPheHBhy, or fllye, X33 is Leu, Phe, Pro,

bi ndi ng protei-n conprising: 3 (a) an inmunogl obul in
#ih

i ght chain Fari =

region conprising the structure

(b) an i%rﬁunoglobulin heavy chain variable region comprising three complementarity

determining regions,

wherein the complementarity determining regions of the immunoglobulin light chain

and immunoglobulin heavy chain define a binding site that binds human HGF.

2. An isolated binding protein that binds human hepatocyte growth factor (HGF), the

binding protein comprising:

Y

an immunoglobulin heavy chain variable region comprising the structure CDR

H1 -CDR Hz-CDR H3, wherein
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4 CDR L2-CDR L3, wherein 5 (i) CDRL1 conprises the
am no acid sequence X1 X2 Ser X4 X5 X6 X7 X8 X9 6 X10

WOXKID7X4098K13 X14 X15, wherein am no acid X1 i SPE¥/YS2007/012950

Lys, or Ser, X2 is 7 Ala or Thr, X4 is Qu, Gn, or

Ser, X5 is Asn, Asp, or Ser, X6 is Ille or 8 Val, X7 is

Asp, Lys, Ser, Val, or Tyr, X8 is a peptide bond or

Tyr, X9 is a 9 peptide bond or Asp, Xlo is a peptide

bond or Ay, X11 is a peptide bond 10 or Asn, Xl12 is

a peptide bond, Ile, or Ser, X13 is Asn or Tyr, Xl4 is

lle, 11 Leu, Met, or Val, X15 is Ala, Asn, His, or

Ser, 12 (ii) CDRL2 conprises1ibhe am no acid sequence

X16 X17 X18 X19X20 X21 X22, 13 wherein anmino acid X16
is Al a,gAsp, gbf .  JisSadfidn@e X AF r .
Val, X18 is g?;%:h@er, ng?s&}%%%mg@é&ldg %rél efAsln,er})%s%Q %{g’ wherein
H s, X20 is &minomcid X iNAgp, A¢hl Sexs oAlThr, Ysis, Ph@ Ser, Vap,,or Tyr, X, is
or Pro, X22 }s , I,<O0r JThr...and (ii1) CDRL3

conpri ses thge’ain‘??s‘ﬁé’rg)gtﬁX%gﬁsé’ﬂgéS’)&?e 4 X25 X26 X27

X28 Pro,...17 Thr, wherein amna.acid X23, i e

Gy, or® n, ClRe tompAse BedniRd Mg 2eence Sl X&k X10 Xu Gty Xo
Tip, or Tyr,XXZR,d Byr’n. Xk Dy XoeKs; Xipwhereid ymino%kid X5 is Lys, Gin,
Ay, 19 Gu . Or_Ser, .X28 i , n, Phe, Thr

or Tyr' X30 ﬁ%tﬁi&], orﬁﬁyér’, %F{%sn,ééyﬁggrq-ﬁ, 0‘5 ToXo (soz}la, Pro or Ser,
an i mmunogl ol isfGlyeR hrCXgiis a peptiddbénd, 8GbOAsn, Gly, or Ser, X3 is

conprising three conplenentarity 22 determ ning .
regions, 23 (fBrafth Hifershpleibiensn Th des Bradofmbyr, Xi7 is Asnor

regions of tpg, METWRR, ARY] Gy, G18roCoasdt, X254saMh, Lys, Met, or Ser,
i munogl obul i n heavy chain défine a binding site that

bi nds human ¥ars LeupPhaar Vab X sdlys Mitner Glot¥es is AsmGly or Ser,
bi nds human fgpatocyte growth factor (HGF), the 2

bi nding protein conprising: 3 (a) an inmunogl obul in

heavy chgj n i ' L9

cor "4 4% 1. ERR BT B oSHDLlR Ryorsh 29 B Ros Xar Xin X
PCT/ US2007/ 0¥20K& X2 X034 Ty(.i whepBiRidmipo apidi Xpds tg, Asn, Gln, or
amno acid s C , L. ]

acid X115 AShESGR Oy, IXh A, CF 3R X IE RRePge BdTASp, or Gy, X
or Tyr, X4 i® apeptide bohéor Ghy, Xhtis a Kbptide Bisml orfiya, Xewis a peptide
Ser, 8 (ii) co i S the am.,no acid, sequence X .
Ile-Xg X9 X18°%r 14 Ysﬁb‘sﬁﬁfpféf%%?ﬁ}ﬁi géﬁfg(‘iex%ﬁr Val, Xaois 2
X20 X21 X22, pegrriediondpaAsmaGIFEc oIGKY X5 idy/ feptiderbond 1Asn, Arg, Ser, or
QA u, Val, or. Tyr, X8 is. Asn, , oer. Trp, T X4 )
is Ala, Pro EP"yggP 18 pﬁld’%iz@nﬁlgdé 9§36rIIGTﬁF f}yk%i33i‘¥1('f§t or Phe, X34 i
pepti de bondAlfepAsphnd Gy, or Ser, X13 is 12 Asp,

Asn, His, or Ser, X14 is Ser or Thr, X15 is Asn or
Tyb) X1éniimmAGwglibulin light chain variable region comprising three

complementarity determining regions,

wherein the complementarity determining regions of the immunoglobulin light chain

and immunoglobulin heavy chain define a binding site that binds human HGF.

The isolated antibody of claim 2, wherein the immunoglobulin light chain variable

region comprises the structure CDR 1,-CDR | 3-CDR 3, wherein

) CDRy,; comprises the amino acid sequence X; X5 Ser X3 Xs Xe¢ X7 Xg Xo X10 X1
X2 Xi3 X14 Xis, wherein amino acid X, is Arg, Lys, or Ser, X is Ala or Thr, X4
is Glu, Gln, or Ser, X5 is Asn, Asp, or Ser, Xgis Ile or Val, X7 is Asp, Lys, Ser,
Val, or Tyr, X3 is a peptide bond or Tyr, Xo is a peptide bond or Asp, Xjoisa
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13 Pro, X18 is Ala, Asp, dy, Qu, Pro, or Ser, X19 is
Asn, Lys, Met, or Ser, 14 X20 is Leu, Phe or Val, X21
WO 2004183098kt , or G n, X22 is Asp, Gy or Ser, PABUSWA7/012950
16 (iii) CDRH3 conprises the am no acid sequence X23

X24 X25 X26 X27 X28 X29 17 X30 X31 X32 X33 X34 Tyr,

wherein amno acid X23 is Arg, Asn, Gn, or 18 Qu,
X24 is @y, Leu, Arg, or Tyr, X25 is a peptide bond,
Asp, or Ay, X26 19 is a peptide bond or Ay, X27 is
a peptide bond or Tyr, X28 is a peptide 20 bond, Leu,
or Tyr, X29 is a peptide bond, Ay, Leu, Arg, or Val,
X30 is a 21 peptide bond, Asgg- Gy, or Au, X31 is a
peptide bond, Asn, Arg, Ser, or 22 Tyr, X32 is

FF)> ﬁgt i d%&BRHQb‘}@ % G@ ¥ql Alssl a p??éle %ﬁc(l 8§<i§n %.NEh peptide bond, Ile, or

i mmno@im@éi;;umAlsng»hﬂ"yc,Wémns Uerlicah Mety gV an Xgoisphlias Amg, His, or Ser,
three 25 conplenentarity determ ning regions, 26
Wiy ei rC]DRs: ool sestdret aniﬂoyacﬂieﬁeqnmqei Xg X0 di0%3s Ko XHheXz2, wherein

oy SRS st A K g2 oG KA R AP bl pr Vel X s Asn,

HGF. 1 Sir, oktiehr] Xgy 1@%@ Aﬁﬁlﬂ:ysdyr His, Bh@ismed, orvhngy, &ipnis Ala, Asn, Glu,
the i ogl obu ljgh cha variable 2 regi on
corrprlwsweag ‘?rhlg" ﬁﬁg’g LEBR | 2- CDR L3, vvherei n

rlsstheam o acid ence
20D G Ria S PSS 5 Aetosiid A0S Repqtaksips Xes X Xas Pro Ko Th,
wher ei RyvigrtinGn@Eabd dcﬁilxisss Beg, Gllyyéx; Gﬁf )é@ﬁs H?é?orl cSInAb@s is Phe, Ser,
or Thr, X4 5 is Qu

Ser, X6'Pson T &es \?a‘f*sp’ 05, Ser, ng or Ty& Xzséf Gly @lva#\snad?r Ser, Xas is

Tyr, X8 dpS An PRI RS, &o!;q tide bond
or Asp, )ﬁ I's a WD 2007/ 14 %098 PCT/ USZO’O??%?ZQSO

4. 11@.%1;? ABRPLEAE bﬁréfmrlgx 3Weé§1?e 1 b
an ]Eg a Septl éle bond i ,“ ; é&‘%ﬁb%glgg@fg& mining

reglorefrareryrterpxieﬂ b@WPPlaefraE@worlwqumr@r VaI X15 is Al a, Asn

Hi s, or Ser, 9 (ii) CDRL2 conprises the amno_acid
5. sdbgdirdingpmisinol glgmd ghrreinghe QPR soghences i ntempssd between

humaﬁ‘%l‘ﬁuﬁ%ﬁmb&ﬁ%h@wdaﬁ?e&s&ﬁﬁ Gy, or Val, X17 is Al a,
hr, or Val 11 Ser, or Thr X19 is Arg,

6. 35381 1sBDé§Bd rﬁfclé’l’: §e1d>6%91ﬂrﬁldge&hlﬂﬁed%{cﬁ’se&@e};rcb %ﬁ %d 15

lmmu(lpglp?u@hght Qairpyariable Ielgé)r?a‘?ﬁ‘ﬂ@mabl d sequence X23 X24
X25 X26 X27 X28 Pro X3o Thr 14 wherein am no acid
7. XP9 ¢Pressipn \Gojor copta@ing axmgleptde pegquencemiielairp. i s
Phe, Ser, 15 Trp, or Tyr, X26 is Asp, Ile, Ser, Trp,
8. oA Imat celkgontaining the egpressingyecter oBelaim X8 is 16 Asp,
Asn, Phe, Thr, or Tyr, X30 is Leu, Phe, Pro, or Tyr. 1
9. 4AmRBbogiofaredpcinee binding profein.iha meshodsorprigiegei 1 1 he
conplenentarity determning 2 regions are interposed
b&)we e BT VHRERS hrstrcsliod ghaim 8 under conditions so that the host cell expresses

the immunoglobulin light chain variable region; and
(b) harvesting the immunoglobulin light chain variable region.

10. The method of claim 9, wherein, after step (b), the immunoglobulin light chain variable
region is covalently linked to an immunoglobulin heavy chain variable region, so that the light

chain and heavy chain variable regions together bind human HGF.

11. An isolated nucleic acid comprising a nucleotide sequence encoding the

immunoglobulin heavy chain variable region of claim 2.

12. An expression vector containing a nucleotide sequence of claim 11.



N

\8]

W

KR N O

10
11
12

13
14
15
16

17
18
19

1 5. The binding protein of claim4, wherein the CDR
sequences are interposed between 2 hunman or hunmani zed
WO e@me¥dork regions. 1 6. An isolated nucl ei c ap¢™US2007/012950

conprising a nucl eoti de sequence encoding the 2

i mmunogl obulin I'ight chain variable region of claim1.
1 7. An expression vector containing a nucleotide
sequence of claim6. 1 8. A host cell containing the
expression vector of claim7. 1 9. A nethod of
produci ng a binding protein, the nethod conprising: 2
(a) growing the host cell of claima8 under conditions
so that the host cell expresde$- 3 the i munogl obulin
light chain variable region; and 4 (b) harvesting t he

13. %%g%@g?l%gnfg?hrhhg%g Vﬁ})@?%:sﬁm%yo?%% slafrﬁQP tl éO The

ter
TR R S
\éﬁ%z ﬁbl Pi a% gl%rhé)é{l)%eys;%? hl|e3 L&Eﬁir (égi}]urmn ﬁﬁig* @8%% cell

expresfyes itlsoinahedoglobhlén heeazgldﬁamommabm mgioa; mut| eot i de
sequence encodi ng the 2 imunoglobulin heavy chain
vdb) abllarvesgingnhoimmhasgivBulirlhd®y chAainevapiabksegionyect or
contai ning a nucl eotide sequence of claim1ll. WO

15. 200he/riétBO8 81 PI3ith US2 hErehd, 290 step 115))4tlib 1ixﬁnuxibghoisﬂirdmlabry chain

v RS RS RS AR S sB L Tl reon o
the liglaradiheavygchadn agialge oadiows tbgﬁhbﬁdidﬁreei biadidk sitk alhanbidls human HGF.
under conditions so that the host cell 3 expresses
16. t hen isotatetbhinding protetive thay bizlda hnmaa hepdibeyte geoveth; factod (HGF)
harvesting the inmmnogl obulin heavy chain variable
comp, 18%5*8 1 15. The method of claim 14, wherein, after

b),. the i ogl.qbulin heavy chain 2 variable
o8P o bt BRIk e R B b S DR -
CDRGHEDR, y,aihedbine region, so that 3 the |light and heavy
chai n variabl e regions together define a binding site

that bigds hemr, denprisds @&quéﬂhd s‘éwcﬁidfﬁjoxhltﬁélgﬂ&p consisting of SEQ
protein that_binds human

oC
(HG) 2 complh i A DagEaiD Nk n8 (BB 17 Ot 28 (2F8), SEQ D

chai n vari abNe) R8Y3BH IIDN@QAM 134 4HENEDRE (1D3),
4 CDRL2- CDRL3, -281586). 68 ot rr%rﬁms(gs a (1D3), SEQ ID

sequence sel & &8 @F3hand, %HQJ@s(ﬁétlﬂ)bgﬁnéf SEQ 6
| D NO. 8(1&) SEQ ID NO. 18 (2B8), SEQ ID NO. 28
(2F8), Ri2 ROmpHEes BEayenssg srsdNem ghy goppconsisting of SEQ

ISEQNIOD yso gAlZ AL éég%}'s@ 11)8N8019§§B§)r1|§gebslﬁﬂfb Y5{2F8), SEQ ID

sequence. sel [2(S8 é& (ﬁBé}nSIEE}QsI NACERiLt SEQ IBFINGESY (1D3), SEQ ID
NO. 69 (1F3), and SEQ ID NO. 79 (3A12); and

(iii) CDRu3 comprises a sequence selected from the group consisting of SEQ
ID NO. 10 (1A3), SEQ ID NO. 20 (2B8), SEQ ID NO. 30 (2F8), SEQ ID
NO. 40 (3B6), SEQ ID NO. 50 (3D11), SEQ ID NO. 60 (1D3), SEQ ID
NO. 70 (1F3), and SEQ ID NO. 80 (3A12); and

(b) an immunoglobulin heavy chain variable region, wherein the immunoglobulin
light chain variable region and the immunoglobulin heavy chain variable region together define

a single binding site for binding human HGF.
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10 ID NO 9 (1A3), SEQ ID NO 19 (2B8), SEQ ID NO 29
(2F8), SEQID 11 NO 39 (3B6), SEQ ID NO 49 (3D11),
WEEQ7MBDO, 59 (1D3), SEQ ID 12 NO 69 (1F3),prantsS®E12950
ID NO 79 (3A12); and 13 (iii) CDRL3 conprises a
sequence selected fromthe group consisting of SEQ 14
ID NO. 10 (1A3), SEQ ID NO. 20 (2B8), SEQ ID NO. 30
(2F8), SEQID 15 NO 40 (3B6), SEQ ID NO 50 (3D11),
SEQ ID NO. 60 (1D3), SEQID 16 NO 70 (1F3), and SEQ
ID NO. 80 (3A12); and 17 (b) an inmunogl obulin heavy
chai n variabl e regi on, wherein the i munogl obulin 18
i ght chain variable regi on-aosl-the inmunogl obulin
heavy chain variabl e region together define 19 a

2003 g BB it & 4B RS R lbousiligh chain ariabl

regxomcmhpmsesof cl ai m 16, V\,her ein the inmunogl obulin i ght
chain variable 2 region conprises 3 (i) a CDRLI
cdijpr i sa @PRheosprisimgdbe Sa@ende JED ID NOABYX1A3),(ii) a
CDRL2 conprising the sequence SEQ ID NO. 9 (1A3), and
5({i) i i )a @DBEpRcBmpriningithe sguthee SEQUENEO. SEABDahD. 10
(1A3). 1 18. The binding protein of claim 16, wherein
t {@i)i maGhiR e bomprising gl seghence SEQ IBING. 1@ (A3 on
conprises 3 (i) a CDRLI conprising the sequence SEQ ID
18.  NOhelindidBroteih ¢fi alginal §,DiticReiaahpimsiunggibbelirs Hghtarhaim variable
. SEQm D NO 19 (2B8), and 5 (iii) a CDRL3 conprising
’eg"’?ﬁ‘é B8tlence SEQ ID NO. 20 (2B8). 1 19. The binding

0 AP B A SO TR P,
T A R B AT 00 ¢,
(ééé) S i IO el o

t | obul in | a|n ariabl e
19 i PBRE-R ofaagef 16, B o i B Suioflid HeRuan ysriabte
regiolNCbmPHs¢s3B6) , 4 (| i) a CDRL2 conprising the sequence

SEQ ID NO. 39 (3B6), and 5 (iii) a CDRL3 conpri sing

t H&v)s e UEDRY, ; SeptibiniGhe dueRRESEQIDAYO. ZRE2I8)ndi ng

protein of claim 16, wherein the i munogl obulin Iight

chi® n vaCDihh eomprisingi theisemeied SEQ IR NO) 28 (ZIHL hnd

conprising the sequence SEQ I D NO. 48 (3D11),

(vi)  a CDRyj3comprising the sequence SEQ ID NO. 30 (2F8).

20. The binding protein of claim 16, wherein the immunoglobulin light chain variable

region comprises
@) a CDRy; comprising the sequence SEQ ID NO. 38 (3B6),
(iD) a CDRy; comprising the sequence SEQ ID NO. 39 (3B6), and
(iii) a CDRp3comprising the sequence SEQ ID NO. 40 (3B6).

21.  The binding protein of claim 16, wherein the immunoglobulin light chain variable

region comprises
@) a CDRy; comprising the sequence SEQ ID NO. 48 (3D11),
(i) a CDR|; comprising the sequence SEQ ID NO. 49 (3D11), and

(iii) a CDRyp3comprising the sequence SEQ ID NO. 50 (3D11).
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4 (ii) a CDRL2 conprising the sequence SEQ ID NO 49
(3D11), and 5 (iii) a CDRL3 conprising the sequence
WEEQ7MBDO, 50 (3D11). WO 2007/ 143098 PCT/ US20R7Y/03295012950
-106 1 22. The binding protein of claim16, wherein
t he i mmunogl obulin light chain variable 2 region
conprises 3 (i) a CDRLI conprising the sequence SEQ ID
NO. 58 (1D3), 4 (ii) a CDRL2 conprising the sequence
SEQ ID NO. 59 (1D3), and 5 (iii) a CDRL3 conprising
t he sequence SEQ ID NO. 60 (1D3). 1 23. The binding
protein of claim16, wherein the i munogl obulin |ight
chain variable 2 region coappéses 3 (i) a CDRLI
conpr|S| ng the sequence SEQID NO 68 (IF3), 4 (ii) a

2. oA A B o RN G Pl ot fofgpa ricbl

regiolf ¢¢i1Bprisek 24. The binding protein of claim 16, wherein
t he i mmunogl obulin light chain variable 2 region
c@ipr i se€DRL( cYmpriGDRIIFE sgnprdesSEQ IDA¥OsE8 (13 SEQ | D
NO. 78 (3A12), 4 (ii). a CDRL2 conprising the sequence
SEQ) | D aNCDR{9 céBpiifing thanstquendei SEQ 1B NIDREB (IdIprnci ng
t he sequence SEQ ID NO. 80 (3A12). 1 25. The bi nding
prit)ei m GPReb comprifing theereqienc€RY ID CBRLE) (1R). CDRL3
are interposed 2 between human or hunmani zed

23. i nithertogdiod prétainf ofahawol & wheggiotise imimRgogldbralitbliglti ahgin variable

- protei.n of claim16, wherein the binding protein is an
reglogc?ﬁlg%gﬁys or an 2 antigen binding fragnment thereof. 1

o 3 SRR SRR o
P, P A By
T PRSP TR TR ot e

20, SRR SR AR 8 GO PPl i

regiof 26@priseSEQ | D WO 2007/ 143098 PCT/ US2007/ 012950 -107 7
NO. 35 (3B6), SEQ ID NO 45 (3D11), SEQ ID NO 55
(XD3), SENRLPcoBpifing @he fehadnce SHQ IBEQOI T8 EA12)5
(3A12); 9 (ii) CDRH2 conprises a sequence selected
f @m t heCHReu porwerising tthagpquénGEEQ ID NO. 79 (3A12), and

(iii) a CDRy3 comprising the sequence SEQ ID NO. 80 (3A12).

25. The binding protein of claim 16, wherein CDRy;, CDRy2, and CDR, 3 are interposed

between human or humanized immunoglobulin framework regions.

26. The binding protein of claim 16, wherein the binding protein is an antibody or an

antigen binding fragment thereof.
27. The binding protein of claim 26, wherein the antibody is a monoclonal antibody.

28.  Anisolated binding protein that binds human hepatocyte growth factor (HGF)

comprising:

(a) an immunbglobulin heavy chain variable region comprising the structure
CDRy1-CDRy>-CDRys, wherein

@ CDRy; comprises a sequence selected from the group consisting of SEQ
ID NO. 5 (1A3), SEQ ID NO. 15 (2B8), SEQ ID NO. 25 (2F8), SEQ ID



10
11
12
13

14
15
16
17

18
19
20

10 ID NO 6 (1A3), SEQ ID NO 16 (2B8), SEQ ID NO 26
(2F8), SEQID 11 NO 36 (3B6), SEQ ID NO 46 (3D11),
wWEEQ7MBDO, 56 (1D3), SEQ ID 12 NO 66 (1F3),PSEQS10D7/012950

NO. 76 (3Al12), SEQ ID NO 202 (Hu2B8 13 HvIf.1), and

SEQ I D NO. 203 (Hu2B8 Hv5a.1 and Hu2B8 Hv5-51.1); and
14 (iii) CDRH3 conprises a sequence selected fromthe
group consisting of SEQ 15 ID NO 7 (1A3), SEQ ID NO
17 (2B8), SEQ ID NO 27 (2F8), SEQID 16 NO 37 (3B6),
SEQ I D NO. 47 (3D11), SEQ ID NO. 57 (1D3), SEQID 17

NO 67 (1F3), and SEQ ID NO 77 (3Al12); and 18 (b) an
i mmunogl obulin |ight chain waotable region, wherein

the i munogl obulin 19 heavy chain variable region and

t he i munogl I [

t oget her defﬁﬁghs%ﬂsp %E(%fﬁh\gl) nﬁrgml g&g IBri?JrPn(SJI5 QDS)’ SEQID
human HGF. ﬂ\IQ)QﬁSThEﬂoandSE@mblOaﬂrj BAl12)ai m 28,

wherei n the i mmunogl obulin heavy chain variable 2

regi on @onprCO®s;; 8ofnpyises LCRGuEnczosriaciesl fagmtthe geagensisting of SEQ

sequence SEq e 481 SBQ 0T T Y SEION 26 @rs), sQ

conpri si ng tNO.S6(8Bay SERHD NONa (3D11})/A8Q ID 80. 5§ (kD3), SEQ ID

mmunog! obul M. ABAHESE SEGHE N GAL2) R 3R NO. 202 (ituzs
conprises 3 fivif.B, &REQIDWOL 20 gHHTES HPSHIL AFEHAEER BV5-51.1); and
NO 15 (2B8), 4 ||) a CDRH2 conprising the sequence

SEQ ID 16 Bpmptibéd d SeqehceRBecledfrbvaRE cbhsisting of SE
or SEQGIHQNOD(%.%;E {ﬁl??BS Hv5qa Candc Hu2BS Hv eEMUfp sisting 0 Q

and 6 (iii)1} ADNPEQIPIIO: hé @%ﬁh@ﬁ&uéﬁ? I% (2F8), SEQID

NO. 17 (2B8 / -
7St SN e 00, s

i munogl obul NR-R 3) Bad SEQID N7 GAdR)iand

COI‘TFI ses, 3 (i) a CDRHI conprising the sequence SEQ I D
25 uipgnunoglebylin lightphpin V@f}ﬁblgeurgglﬁg Vhereiedgdmgrmoglobulin

heavySﬁ'Qng garll}&egrl]% é%l&gﬁﬁi thﬁ%ﬂﬂiu%l% ZdIyélgl}x li%h32 1_”\]/33%@ 'reCQnSWtogether define

asmg@ebmémg ote for bi Imlmmﬂéﬂ’n t he i mmunogl obul in heavy
chain variable 2 region conprises 3 (i) a CDRHL

c drhsrhinding profeinsefipline 23, SBEr¢iD thicimBen¢g@pbylin Hegviyichain variable

é)ﬂg%igﬁ Qnprising the sequence SEQ ID NO. 36 (3B6), and
regio r1§ CDRH3 corrprl sing the sequence SEQ I D NO. 37

( 6) i wher ei n
g .mmnaﬁi fipBefil (B0l SEO AN T ERs),
(ii) a CDRy, comprising the sequence SEQ ID NO. 6 (1A3), and
(iii) a CDRy3 comprising the sequence SEQ ID NO. 7 (1A3).

30. The binding protein of claim 28, wherein the immunoglobulin heavy chain variable

region comprises
() a CDRy; comprising the sequence SEQ ID NO. 15 (2BS),

(ii) a CDRy; comprising the sequence SEQ ID NO. 16 (2B8), SEQ ID NO. 202
(Hu2BS8 Hv1f.1), or SEQ ID NO. 203 (Hu2BS Hv5a.1 and Hu2B8 Hv5-51.1), and

(iii)  a CDRy3 comprising the sequence SEQ ID NO. 17 (2B8).



2 region conprises 3 (i) a CDRL1.31 conprising the
sequence SEQ ID NO 45 (3D11), 4 (ii) a CDRH2
w@owpni®dsg t he sequence SEQ I D NO 46 (3D11),Peamntis2087/012950

(ii1) a CDRH3 conprising the sequence SEQ ID NO. 47

(3D11). 1 34. The binding protein of claim28, wherein

t he i mmunogl obul i n heavy chain variable 2 region

conprises 3 (i) a CDRH conprising the sequence SEQ I D

NO 55 (1D3), 4 (ii) a CDRH2 conprising the sequence

SEQ ID NO. 56 (1D3), and 5 (iii) a CDRH3 conprising

the sequence SEQ ID NO. 57 (1.D3). 1 35. The bi nding

protein of claim 28, wherei-i08khe i munogl obul i n heavy

chain variable 2 region conprises 3 (i) a CDRHJ

thai wheeinRndhnRmogibbalin hé r@varlable

31. %%hgio rrHs‘%?lngie(??@pggquenclnggEQ I D I\é)l:13 a éﬁm
regionsofnprisgs a CDRH3 conpri sing the sequence SEQ I D NO 67

(1F3). WD 2007/143098 PCT/ US2007/012950 - 109 1 36.

T bi ad@DRypooimisingthe seqienc SEQMRNE. 25t (RES),

i mmunogl obul i n heavy chain variable 2 region

o@iipr i 8 €DR(dompaisGiRMe scgrepee SERYD M. L6@ERBandEQ | D

NO. 75 (3A12), 4 (ii) a CDRH2 conprising the sequence

SEQ | EhKKD)Rx?sG:O(TB)MEm thaselueseg SEQ)IDaN Ad2F8hpri si ng

the sequence SEQ ID NO. 77 (3A12). 1 37. The binding
32.  pFis¢ bindingf protein of ¢igim Bewhémindbrinmugpelabulia he mqsn variable
1regmnacro n@%;r posed 2 between human or humani zed

obul i n framework regions 1 38. The binding

p{]ftel Cﬁﬁ cl&nqﬁj%%}ﬁm% gggéwgfgngrﬂo@?ﬁzl nis an

|bo y or 'an |gen ndi ng Teof. 1

Bﬁ?i y [ s nt};noc nalsgglg{ﬁcglsgjqnﬁl 40. (ﬁﬁpsol at ed
U 5 6 GG PR B2 sPalidpe 8 n%ﬂf. R oo
33. CJTQ mn%giﬁ:ﬁgrgij’e]m oﬁ&a% E%G%Fr%ﬂu ﬁﬁ%gﬁ]ﬁ{mﬁ%g;bﬂhﬁ'lﬁgﬁ 9%111 variable

nucl el c sequence “of arm A host
regionconipaises Ng t he expression vector of claim41. 1 43. A

nmet hod of producing a binding protein, the nethod

c@ypr i 8iGIRa2copprigmpthiersgqudnee 966 MR NQ. 4% GDId)m 42

under conditions so that the host cell expresses the

33ii))mMmu a @D Ry tammpri sigg thecleqance SHEQHD AN Q.4 GD11dmnd4

(ii) harvesting the i mmunoglobulin Iight chain

véiii) abhDRgi wmprisivgithe Baguanet BEQ B NEY.A763P3 1).

wherein, after step (b), the inmmnoglobulin |ight
34. chhe hmdmg protein of claim 28, wherein the immunoglobulin heavy chain variable

region comprises
@) a CDRy; comprising the sequence SEQ ID NO. 55 (1D3),
(i1) a CDRy2 comprising the sequence SEQ ID NO. 56 (1D3), and
(iii) a CDRus comprising the sequence SEQ ID NO. 57 (1D3).

3s. The binding protein of claim 28, wherein the immunoglobulin heavy chain variable

region comprises
@) a CDRy, comprising the sequence SEQ ID NO. 65 (1F3),
(ii) a CDRy, comprising the sequence SEQ ID NO. 66 (1F3), and

(iii)) a CDRyjscomprising the sequence SEQ ID NO. 67 (1F3).



2 variable region is covalently linked to an

i mmunogl obul i n heavy chain variable region, so that 3
wo b@7haybg and heavy chain variabl e regi ons t oPEr/ns2007/012950

bi nd human HG-. 1 45. An isolated nucleic acid

conprising a nucl eoti de sequence encoding the 2

i mmunogl obul i n heavy chain variable region of claim

28. 1 46. An expression vector containing the nucleic

acid sequence of claim45. 1 47. A host cel

contai ning the expression vector of claim46. WO

2007/ 143098 PCT/ US2007/ 012950 -110 1 48. A nethod of

produci ng a binding protein,ibthe nethod conprising: 2

(i) growing the host cell of claim47 under conditions

f’]gﬂ{/ehﬂﬂ%lhg ﬁ)r&%ﬁlt tfﬁ%é&nr g%%lﬁ&g’igﬁlaé Eﬁpuﬁyélﬁﬁ‘?ﬁv 18 Q&uclhlﬂ]n variable

regxomtmmpngésobul in heavy chain variable region. 1 49. The
nmet hod of claim48, wherein, after step (b), the
i fiunogd EPRH; rohpaisingdha beu2neaBEQHIDENOe G5 (BAL 2),
covalently linked to an i nmunogl obulin I'ight chain
vdii) abl @ CDRyi, @ompsisingithe sedhiehteSEQJR Nand6{3ALY), ahdi n
vari abl e regi ons together define a binding site
cdpabl ea €DRyisedimpgisihghberseyueiiie. SEQID. NAN77 @A K2)ed
bi ndi ng protein that binds human hepatocyte growh
37. f éla’tednnﬂlhi@-f))'oteﬁl n):ﬁmquni 28 n@her&nzﬁDRﬁmﬂmghgbndi QDR ;i3Gin¢ interposed

betweegﬁgn a\f/nacg'h%bl e. r%ql on se r%nz)r I':‘ *%glﬁl% .
resi dues

3 SE I
ri‘@}e)q%%mg %te%fﬁfl iR ST s b %pfgfeé% ipguantibody of an
antig@ﬁbiﬁaﬁlgdfaé*ﬁé@tlt&ré& 34 (3B6), residues 23-128 of 6
SEQ I D NO. 44 (3D11), residues 21-127 of SEQ ID NO 54
39. ( IDR)bhindiagifrinesyatk-of2Finf385RQetdih the AEboby i 4 mdhoclonal antibody.
resi dues 21-127 of SEQ ID NO. 74 (3A12), SEQ I D NO
40. 17%n {soli2&Bnialtic A8idlcontp rm@anﬁﬂ%tquhaweemb@@hg tibe

and LD 179 Hu2B8 Kv Kappa chain 9
immungglo, Eghlgg e‘i"@‘%{hof i61 obul i n heavy chain

vayiabl e region selected fromthe grou con tin of
41. 7 Hq ?gﬂraﬁé%rgwt%fn%ﬂmgg § BHOR a5y spalisnce, ol el
12 20-137 of

42 2%5% %ﬁﬁ%“ﬁ “Z‘E%g% e’ﬁPé ’c?ﬁ?e‘)§°t2’(r§ei§g“’8f418EQ ID NO. 32
4. ‘&%e@a{%e DA4ciBE = ST PIECEe %éé\pcwagﬁl%ggél)
S qudf%) K’i@ ﬁgg %cﬁl]é C?QE@ZQC}%@SATQr 83 du%g él\% stlce?ll%(presses the

immuneglopulih dight visdin abigblé s@icr))andSEQ | D NO 165 (Hu2B8
Hv5a. 1 heavy chain variable 16 region), and SEQ I D NO
16R) hadw2sdthgHthe ifinuhoBiwdulin tighi ¢haevaridblerdpigi.on) . 1
51. The binding protein of claimb50, wherein the

44. | mhanngho&ulfnmmmghwmm Afteastepiih)e th iregumspl sl lige shain

vanal%{%?ega;‘g}a ?_So‘i?)a‘l’% egﬂa ?‘% Q_:,eal}o {Wﬂ%}ﬁ%@gﬁ@ﬂz ﬁee}l{g Ofn&%&hie region, so that

the hgmrangmbsvy ?@u@ PakalIPfdps@ifs th@haBing hasiad Ix@AUENce of
resi aques o

45. An isolated nucleic acid comprising a nucleotide sequence encoding the

immunoglobulin heavy chain variable region of claim 28.
46. An expression vector containing the nucleic acid sequence of claim 45.

47. A host cell containing the expression vector of claim 46.
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4 20-141 of SEQ ID NO 2 (1A3). WO 2007/143098

PCT/ US2007/ 012950 - 111 1 52. The binding protein of
wW@Lb@7md® wherein the i nmmunogl obulin |ight chetTUS2007/012950

vari able 2 region conprises the am no acid sequence of

residues 21-127 of SEQ ID NO 14 (2B8), and the 3

i mmunogl obul i n heavy chain variable regi on conprises

the ami no acid sequence of residues 4 20-137 of SEQ ID

NO 12 (2B8). 1 53. The binding protein of claimb50,

wherei n the i munogl obulin Iight chain variable 2

regi on conprises the amno acid sequence of residues

20-131 of SEQ ID NO. 24 (2F8)i10and the 3

i mmunogl obul i n heavy chain variable regi on conprises

t [ 0-137 .of SEQ I D

4. No‘fﬁ'?“(%ﬁ%fﬁ"’? ERE4NAERE Rel s BTReta Somria: oo
[ ulim light chain va

r 05} Bkt e O ORRCG 7 L ooifoRs YO IheR st oxpresses the
immdglibliotheSEQchdin Mayialld rdgddif)andand the 3

i mmunogl obul i n heavy chain variable regi on conprises

t &) harvestigrihd imeoumegivbutih heawy chiiss vdriaile #e3@of SEQ | D

NO 32 (3B6). 1 55. The binding protein of claimb50,
49.  whBreamathpH efichaimsy wdierdin, rafier giep (b)) alhamnnanh@gibmlﬂl heavy chain

varialrélg 9§_§1§n gs? g%ré%sq%% lt %d (g]al? %ﬁx%lgglgﬁglu % ﬂgﬁtegxau{ \?;na% e region, so that
the hEghtmmnd@hwjo chain vagaMy rediangtogathendd finer LfinAih g Rapsts of binding

hum Wan aci d sequence of residues 4 20-132 of SEQ
aP 42 (3D11). 1 56. The binding protein of claim

50, wher.ein. the nqql pbul in i ght chain variable

" i SRR B B bR Sk Pt e i tie grovbtioe 6Tom)
conqﬁ&n@ﬂ? of SEQ ID NO 54 (1D3), and the 3

i mmunogl obul i n heavy chain variable regi on conprises

t b isthiogdehlinsleghitengia v@ﬁabl@&bﬁ@ﬁ Selctdd fiodd 1 g@&@c&)ﬂ;@mtmg of

d f cla
residygR 2 37 PP ARG A SLARY A AURIHA of VARIRING. B (2BS), residucs

20-131681 SEQ IDMO! 34 21 8)erABuBO2890d o f
1% 182%Q0f s g '\% T d %@I@ﬁmﬁ@ 34/ @BH6Y U Sidues 23-128 of

173
SEQ Hah{{hottt @Mh)rreﬁ'é&w%ﬁa% of SER HHNO. A BR).cesignessdls127 of SEQ ID

K f
NO. 6417@11%21 @sadaeg sh q@ﬂg@gﬁg %ﬁgfﬁﬁg 5?%%)2,3%%?6*“@ 17§E§11Lﬁ38 Kv1-39.1

Kapparehain wamb ¢ rrgiewg kb BEQID N@ntl?% (HuABGAE VRS54 Kappa chain

vanaBﬁQ} HOAR{ i ses the am no acid sequence of residues
of SEQ ID NO. 74 (3A12), and 3 the

i mﬂﬂﬂﬁxﬁ)@%&ﬂlmw cRAANALYRAE g%léxg sélg&gg _@rf%?ﬂ%#érg‘%%consisﬁng of

the am no "aci d sequence of resi

residyep 2Qel 4 7ot SEQTD)N (ma)zmmgaon@mfmmmgswnsx residues
t
20- 137u3c§'fngsg§(% Z]% é\tlfgg% gﬁ*sj 1%91%1%?9@ 199 %E@g)?j ﬁ)z Cormr ﬁf residues 20-132 of

SEQ ID NO. 42 (3D11), resxdues 20-141 of SEQ ID NO. 52 (1D3), re51dues 20-141 of SEQ ID
NO. 62 (1F3), residues 20-141 of SEQ ID NO. 72 (3A12), SEQ ID NO. 159 (Hu2BS8 Hv1f.1
heavy chain variable region), SEQ ID NO. 165 (Hu2B8 Hv5a.1 heavy chain variable
region), and SEQ ID NO. 169 (Hu2B8 Hv5-51.1 heavy chain variable region).

51. The binding protein of claim 50, wherein the immunoglobulin light chain variable
region comprises the amino acid sequence of residues 21-127 of SEQ ID NO. 4 (1A3), and the
immunoglobulin heavy chain variable region comprises the amino acid sequence of residues of
20-141 of SEQ ID NO. 2 (1A3).
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3 an i mmunogl obulin |ight chain variable region
sel ected fromthe group consisting of 4 SEQ |ID NO.
waz®7x2B8 Kvl-39.1 |ight chain variabl e regiptl/USENT012950
SEQ ID NO. 179 5 (Hu2B8 Kv3-15.1 light chain variable
region); and 6 an inmunogl obulin heavy chain variable
region selected fromthe group consisting of 7 SEQID
NO. 159 (Hu2B8 Hvlf.l heavy chain variable region),
SEQ ID NO. 165 (Hu2B8 8 Hvb5a.1l heavy chain variable
region), and SEQ I D NO. 169 (Hu2B8 Hv5-51.1 heavy
chain 9 variable region). 1 60. An isolated binding
protein that binds human hepaipcyte grow h factor
(HGF) 2 conprising 3 an i mmunogl obulin I'ight chain

2. SR RIS S8 SRRy b Ny bl v

regloxﬁ abhptisesahe amilirgh :Sﬁ@sé@ehﬁ ofli3idoed 211283 oKSBQLID NOG: 14 (2B8), and the

st ant allotype (allele 2)); apd 6 an

imimBloRBER DR el RUGANLE L s e asibis R feghipie of residues
20-13GYTSED IDNOS 1 SD NO 163 7 (Hu2B8 Hvlf.1 + 1gGlL

Constant (A nm(1 1) allotype)), SEQ ID NO 167 (Hu2BS8
53. Hiba. blndin% rd»tgﬁlofgl’ﬂﬁ{ m‘twﬁeﬁlﬂftﬂgnﬂﬂmﬂbélﬁbtﬂﬂﬁhéht chEfa variable

ID NO, 171 (Hu2B8 Hv5-51.1 + 1gG@ Consta
reglole g)rﬁPgWesﬂ'xe amuaﬁ Wé)syqueaﬁqjoggg pes 3&313?9@ S@QJIZ%QJO 24 (2F8), and the
1mmdf% l'o%@tlnl héa\%}g@allp@m&tﬁ@}eg%ﬂo%ﬁ prides fhd %Mﬁeacﬁdi&éqﬁkﬁce of residues

? bi ndi ng protein of claim 50,

20-1 rscﬂQlIPH%ObZ%@Eﬁj protein is an anti body or 2 an
antigen binding fragment thereof. 1 62. The_ bi nding,

54. pﬂategmdlag pEotginplelaimp vdigein e inmppeglpbylin Heht chain variable

regioﬂﬁmﬁ{; 3he amih PN secﬂueﬁge of ResidRe 9 999 %'f@;?%ﬁ% N(S’tﬁl' (3B6), and the

human hepat ocyt e growt ac or
immynoglobilin @e@mwlmnm vemahle regiorgeorgpricy tmammnmiimmemf residues

th 4
20-139 R NEG IBNONRE (OS, 1 o ng ?ZSP L'ni' "and 5 (i1) an
55. {%@H@ﬁg%&é@ﬂm\ﬁﬁﬁ% e\fém' Eﬁg%lgﬁul?r?ﬂ% c?x'aﬂxgvanable

"'enent ari etermmngre
regio® 6QMpig3abe aRiio wGd eequedt® 86 sidutd 33-128l0é SEXHID? NO. 44 (3D11), and
the m%n{irg% rflﬁgafxeaw g]f_[}lte\; mﬁale r{gglgg@ gﬂat%ﬁgg thtﬁ,%ﬁ}]lg%ra 1guﬁefpﬁence of residues
20-13B&§\QEQMB|N1OI4@811MH) define a binding site that binds
reduced human 9 HG-. 1 64. The binding protein of
56. c I'Eherhlﬁd&pg\gﬁmem of dldnen HO mhangnph@irmnnnoglohwllmhghﬁlmam variable

regioR bpPriaES PR rETTD B S FoaL FIROPE IPRET SR AP gD, and the

immumbplpblibn dkagnéhdho shyriatle E@lonThﬁnhhsmd ithegarpinet #idisegfuence of residues

20_14%031%@%3.}\25%?(&5@ conpl ementarily deternining

57. The binding protein of claim 50, wherein the immunoglobulin light chain variable

region comprises the amino acid sequence of residues 21-127 of SEQ ID NO. 64 (1F3), and the
immunoglobulin heavy chain variable region comprises the amino acid sequence of residues
20-141 of SEQ ID NO. 62 (1F3).

58. The binding protein of claim 50, wherein the immunoglobulin light chain variable
region comprises the amino acid sequence of residues 21-127 of SEQ ID NO. 74 (3A12), and
the immunoglobulin heavy chain variable region comprises the amino acid sequence of residues
20-141 of SEQ ID NO. 72 (3A12).
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2 interposed between framework regions. 1 67. The
bi ndi ng protein of claim63, wherein the

w0 pevonegbobul i n heavy chain is 1gGl. 1 68. TheChUSmOTIE2950
protein of claim63, wherein the binding protein binds
to human HGF 2 containing a cysteine to arginine
substitution at position 561 or a glycine to glutamate
3 substitution at position 555. 4 69. The binding
protein of claim63, wherein the binding protein binds
the a-chain of 5 human HGF. 1 70. The binding protein
of claim63, wherein the i munoglobulin |ight chain
vari able 2 region conprises .gt2least one
conpl enentarity determining region (CDR) selected from

consi ti f Ll . .CDRL2
59, igh BONERPainEi B Bing Biring nefiotud Btbdasip: (aom
compfigingX4 X5 X6 X7 Xg X9 X10 5 X11 X12 X13 X14 X15,
wherein amno acid X1 is Arg or Lys, X2 is Ala or Thr,

X4ani itnn@inoglsbuBnrlight 6haib viaSaWle RegiSh kelected Anin théGrbep l:dnﬁlstmg of

sEQ ) NG, 173bruzhs Kvi- 45D lishtonth yapablerraidupand a8 1B No. 179

(Hu2B3K V3125 100tht@hata VarixBib regioa);pe@t i de bond or Asn, X12
is a 8 peptide.bond or Ser, X13 is Asn or Tyr, X14 is

| o8 igfmbiglobilia he%.vﬁ'cﬁam%ﬂabl@ fregd6h sel8ctéld Elogh me%lq:?consmtmg of
&ggp@( %sq%l e amng acid sequence X16 X17 X18 X19
SEQ 2559 Gl LR 1 Beprs chping apiablc cesipn) SEEHID b‘é? 165 (Hu2B8
HvSaQI h@ﬁ cRﬂK v'aﬁa’ﬁk 2 > y .
‘%» Xaki é\re{gﬁo e imd Sﬁ%lltﬁllvgs @Alsgd ’%ﬁgzla’ﬁ }{géﬁm 1 heavy chain
vana;b,lq)reg)@;_) | s Asp or Ser, and 12 wherein CDRL3 conpri ses
am no_aci d sequence X23 X24 X25 X26 X27 X28 Pro
60. x3‘tsn isplpterhbindifgapretein thet himds braaxhgpatgcyte grawthdpeior {3GF)

compll.@mIélLs or An, X25 is Phe, Ser, or Tyr, X26 is 14
Ile, or Trp, X27 is Ay or Qu, X28 is Asp, Phe,

or T , /
pCr/ %{é'éoo /0121391;i cﬁgs‘i%tfgﬂrc’ﬁ%wg%‘ggéc ro?%"fSFTQIDNO 177

(HuZBISdKle-éS 1ot kappa epresten h(ne3)i attatyoy(adleld 2)1) ah@ SER Ehaidh 181
I I d
(2B TG KR Lo RO (REoT o P IR g °' ©

o P SRS 55 BB s 00 16
(Hu2B8FIvifsint 1861, Canstait (GI8(1i7s1) Mllety ple) )y SEQ IDWO. D67 (Hu2BS8 Hv5a.1 +

et ind B 50T s BB s oo

(Glnmly,lxaﬂobﬁbé)), an&KEBQTHY NKL 2 1 X{HuXBS B2S-51Lys+ K21 Constant G1lm(3)
allo e('éﬁ no acid X6 is Lys, Gn, or Tyr, X8 is Ay,

ty§er Tyr, X9 is Pro or Ser X11 is Asp, Gy, or
61. el[}iedn%cgpg pg&'ot‘%& 031’ c@ﬁn %Q % I6%) (riﬁegr; m-lc; 1hié%?‘mlée&p 158Pant1body or
an anfigen biXdhgi feaghsent tihdeeof. or Ser X20 is Phe or Val, 10

X22 is Asp or Ay, and | 1 wher ei n CDRH3 conprises t he

62. affilrdiadihg psadincfataiXPEl , Xhtreld thex@flibsdy i@ BrokéBlofalantibody.
X31 12 X32 X33 Asp Tyr, wherein amno acid X23 is Arg
63. orArGisnlate@iindimg@rytett thacbindXRmas hésqlocytt groveth factor (HGF), the

binding protein comprising:
@) an immunoglobulin light chain variable region comprising three
complementarity determining regions; and
(i) an immunoglobulin heavy chain variable region comprising three

complementarity determining regions,
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13 peptide bond, X26 is Gy or a peptide bond, X27 is
a peptide bond or Tyr, X28 is Leu, a peptide 14 bond
W@eo0TA4309829 is Ay, Arg or Leu, X30 is Asp, QgT/082007/012950
GQu, X31 is Tyr, Arg or Asn, X32 is Ala, 15 dy or
Tyr, X33 is Met or Phe. 1 72. The binding protein of
claim 70, wherein the i munoglobulin |ight chain
conprises 2 (i) a CDRLZ having a sequence sel ected
fromthe group consisting of SEQID NO 8 3 (1A3),
SEQ ID NO. 28 (2F8), SEQ ID NO. 38 (3B6), SEQ ID NO
58 (1D3), 4 and SEQ ID NO. 68 (1F3), 5 (ii) a CDR1,2
havi ng a sequence sel ected f¥ldm t he group consisting
of SEQIDNO 9 6 (1A3), SEQID NO 29 (2F8), SEQ ID

Noherdth 3 %@)nple?ﬁ&téﬁy@erﬁgnﬁlé [P8iony ot imEfRnoRIdYRin $2ht chain

(1F3), and 111) havi ng a sequence sel ected
and th¢ rmmunhglogubm eaf»tyr\csham tqggth@f d@ﬁ&@ 3 b}nmg stethatbingy reduced human
HGF,. SEQ I D NO. 30 (2F8), SEQ ID NO. 40 (3B6), SEQ ID NO

60 (1D3), 10 and SEQ ID NO. 70 (1F3). 1 73. The

R
4. e Sy e B ok B A R o an
antigen bijidimg fragm@ut thdteef.bi ndi ng protein of claim 72,
wherei n the i munogl obulin Iight chain variable 2
65.  rEhe bindimgpoide of dairmnvherinitheeqtibodeissenesoddndl motibody.
the group consisting of residues 21-127 WO 2007/ 143098
66. Fﬂjﬁ BRIy p101de 60claim 63, $hefeirSihg domplgmentarity/ Btermining regions are

interpd S IS %‘%ﬁfq‘f‘fg‘z ;54N?385)4 ) uuee 51 557 of
67. S%gi\’t‘ﬁ%% pr ilellsépg%m%gr W |§Irs1€g glr%éerObQ{hn%%ﬁalmls IgGl.
68. V“f‘ﬁg %mr?lntl_g ?roké%? Erg%l %ﬁﬁﬁaﬁmhg gy Hnﬁl\g%}]cgseto%mman HGF

régron conprises
contaisfrigactysteifie wmarginéngsubsptution st positign 661 SEleyDimeD ghutavhate

25 (2F8), SEQ ID NO. 35 (3B6), SEQ
substi °H6‘P%%?i‘ g%%\lo 5 and SEQ ID NO. 65 (1F3). 6 (ii) a
n ence sel ect r mth r.Qu
cone PP e bR, SGei e Eprte ) i g -ohain of
humar B€d)., SEQ ID NO 36 (3B6), SEQ ID NO 56 (1D3), 8 and
SEQ ID NO. 66 (1F3). 9 (iii) a CDRH3 having a sequence
70. S®&he blrﬁﬁné proRih BE cing3, ohBis tHe ighninogsbulin 1Rt cHain Mariable

resion qiaises (RS e cpmELRCTAREY S5 AEInS PP CDR) pelesifrom the

group RbAdkit HF ODR ) CIDRE] #idTBRy 3, Wherei n the CDR sequences
are interposed between 2 hunman or hunmani zed franmewor k

I Qe CDRy; comprises the amino acid sequence X; X2 Ser X4 X5 X X7 Xz Xo X1o
X1 X12 Xis X4 X5, wherein amino acid X is Arg or Lys, Xj is Ala or Thr, X4 is Glu or Gln,
Xs is Asn, Ser, or Asp, X is Ile or Val, X7 is Tyr, Asp, or Lys, X3z is a peptide bond or Tyr, Xo

"D_

is a peptide bond or Asp, Xjo is a peptide bond or Gly, X;; is a peptide bond or Asn, Xj2 is a
peptide bond or Ser, X;3 is Asn or Tyr, X4 is Ile or Leu, X5 is Ala, Asn, or Ser,

wherein CDR}, comprises the amino acid sequence X;¢ X17 X1z X9 Leu X3 X2z,
wherein amino acid X;¢ is Ala, Asp, Val, or Arg, X;7 is Ala or Val, X3 is Asn, Ser, or Thr, X9
is Arg, Asn, or His, X3, is Ala, Glu, Val, or Pro, X33 is Asp or Ser, and

wherein CDR| 3 comprises the amino acid sequence Xz3 Xo4 Xa5 X6 Xo7 X2s Pro Xso
Thr, wherein amino acid X3 is Leu or Gln, X»4 is His or Gln, X35 is Phe, Ser, or Tyr, X6 is
Asp, Ile, or Trp, Xz7 is Gly or Glu, X3 is Asp, Phe, or Thr, X3¢ is Phe, Pro, or Tyr.
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1 77. The binding protein of claim75, wherein the
i mmunogl obul i n heavy chain variable 2 region conprises
w@eooam3es aci d sequence sel ected from the groupCT/US2007/012950
consi sting of residues 20-141 3 of SEQ ID NO 2 (1A3),
resi dues 20-137 of SEQ ID NO 22 (2F8), residues 20-139
of SEQID 4 NO 32 (3B6), residues 20-141 of SEQ ID
NO. 52 (1D3), and residues 20-141 of SEQ ID NO 5 62
(1F3). 1 78. An isolated nucleic acid conprising a
nucl eoti de sequence encoding the 2 imunogl obulin
light chain variable region of claim63, 70, 72, or
74. 1 79. An expression vectpi4-containing the nucleic
acid sequence of claim78. 1 80. A host cell

71. Ci’g? §{n%én%{j &Ige ei‘@fal 3%1300@ ’f()e%glreu? IheQ%?%lgoé? bu%mgﬁlea hain

St &8 Bonpri Sing a nu de sequenc
variabinegitinngiréses 3t leasnome @OR sklentel deony thehgronp vensistixigeof CDRU,

e f claim63, 71, 75, or 77. 4 82. An expression
CDRL%%‘%‘% g?’lglém ai ning the nucleic acid sequence of claim

/143098 PCT/ US2007/,012950 1 . . .
B EO e RIPRRy E AE% B SSSARsTs St DY 51 X Py herein amino
acid X§2s Abp8Asn,AVer,i aita) XelisIhvd Thg op Tt X Nistihedr Met) 38 ib lA[mnHls or Ser,
hepat ocyte growth fact or (HGF) 2 conprising an

I fadd e IODIRELI d’(’miprﬁbi thelanino aeidi Qbﬁﬁ‘l(ﬁegd nXaXd Gly X;; Gly X3 X14

b chain .3 vari regjon, .wherei
X1s TYIRIT 09750 ka0 bYmdeh S Sran amine Bapotas a5y Oy Al Xags iy, Ser, or
Tyr, XJ& Pré bhSet X, eRHAsp, Glpna Se@fX{3Q§A@p@BSbQQQ)( iS8draitRE, X5 is Asn or
fromthe ro% consi sti n(g g P% an anti body haé& 9
Tyr, %315 A AbETw Bus IS e §fe WaP‘h Ihrhia bt 4sh.dYflo AT §FT 620 15 Phe or Val,
Xa is'Rp AUEEH, af 131 of SEQ ID NO. 24 (2F8) and an
i munogl obul i n heavy 7 chain variable region of

r %C%iﬁ t]ﬁ@}{;;](‘%?n fSG&EQ Mnb‘@md?s%qﬁ&{:d%)}(gg, 3(;;,(1 Mz_), }@(DXN Xzs ng Xgo X31

anti body having an i munogl obulin |ight chain variable

X32 Xpaety$ohyo wherein spineacid Xai poAws o@D, P NEyaor [espdps igrfisp, Gly, or a
I [ |

peptxd%'l)ohg]?e{ssqg gﬁg %% lagef}%%éé Uclméll 2(69 had Zﬂe(ﬁég%)b%t-lh ®r 549 }@{l 1§’teu, a peptide

bond errlym sz@cﬁ}lﬂn avg agLew XxwisiAepl Glyuri Glu, Xghis TbhaAng or Asn, X3z is Ala,

f 12 residues 23-128 of SEQ I D NO 44
Glyo%lg%li anl(d/l%an [ neTorunogI obulin heavy 13 chain variable

7 0ty G 0 B R el o
KZ I ng, (Efgﬁ?_g?egfrugén ggé%&ﬁglsﬁg@emms o2Sup gon,'s'%ng%f SEQ ID NO. 8

of t I es
bi ndi nglpabt&EQ]IlBﬁ\Hﬂ p3 @d@)tﬁlﬁ@dﬂi&@aﬁ&@&@) SEGMNO. 58 (1D3),

fact or of 4.0x10"5 s"' or lower. 1
87. Théiglgl'g:é‘? ng pr'gqé(a 32’1‘ claim 86, wherein the kd is

: @F 10 &%Bm{xae‘ln?g‘ﬁﬁ q%éc@&l%&%@?ﬁb‘gﬁiﬂe%g oS g&gis%ng o SEQ ID NO. 9
89. An (1A3),HEQIIDING 28(237804 FEQ IDHEO. 39 63B6), SEQ 1D NO. 59 (1D3),

bi nds %H@E@ﬁ?ﬂ(?.cégﬁl?%&oéﬂ‘fdh factor

(iii) a CDRys having a sequence selected from the group consisting of SEQ ID NO.
10 (1A3), SEQ ID NO. 30 (2F8), SEQ ID NO. 40 (3B6), SEQ ID NO. 60 (1D3),
and SEQ ID NO. 70 (1F3).

73. The binding protein of claim 72, wherein the CDR sequences are interposed between

human or humanized framework regions.

74. The binding protein of claim 72, wherein the immunoglobulin light chain variable

region comprises an amino acid sequence selected from the group consisting of residues 21-127
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2 (HGF) with a KD of 20 pMor lower. 1 90. The bi nding
protein of claim89, wherein the KDis 10 pMor | ower.

wa2®1/1430b& bi ndi ng protein of claim90, wherei PCT/082082012950

is 5 pMor lower. 1 92. An isolated binding protein
t hat bi nds human hepat ocyte growth factor (HGF),
wherein 2 the antibody binds to human HGF with | ower
KD at 37C than at 25C. WO 2007/ 143098

PCT/ US2007/ 012950 -117 1 93. The binding protein of
claim92, wherein the binding protein has a KD | ess
than 5 pMat 2 37C. 1 94. A nethod of inhibiting or
reducing proliferation of a-ttusror cell conprising
exposing the 2 cell to an effective anmount of the

of SE(@SI%”W 4%%3%,;%@&%@'1 % &f §§Q Ig) P 842(§F8g 8es1<i?e‘s B%29 of SEQ ID

NO. 34n3B6),tresiduee2il+¢ 27 pf SEQfIEY BIO. 64 (dJD3) faad tresidues@dk-127 df SEQ ID NO.

64 (1

A nmethod of inhibiting or reducing proliferation
"a tunDr ceII conprising exposing the 2 cell to an

° ditHindBe SRR offaifh 71 “Thedla U hGinlndalBbuti ety ichoil variable

regloxbcmpfigesprotel n specifically binds human HGF but does

76.

not 4 substantially reduce the ability of human HGF
t @)bi nch CDRGn Maving b s@Guentb@cleeict tbrd theCgraipeOfsisting of SEQ ID NO. 5

br ot oi 168, QLSS P, SHEENE;55 g6, 880 No. 55 ava)

58, 84, andBED Iﬁﬁqols@(lp31jhe nmet hod of claim94 or 95,
wherein the tunor cell is a human tunor cell. 1 98. A

mgtinod HEDRYY lhbvf&l%rageqaeﬂce@s@u@a floh e S0 15%81151&1@ of SEQID NO. 6
mammal , the nmeth i Si ngEQ 0si n
I

to an diASMIER IQﬂﬁgn% G¥®n 36r( 68). EQ HEN&@ A6 (1D3),

1, 2, 3ind¥KQ3B.NOO6s iFHY, 60, 63, 84, 86, 89 or 92
to i nhibit or reduce prollferatlon of the tunor. 1 99.

A Bt hqadcmmg h&#nk r&&eauédw@élebt%d @rdiﬁm@ému Gsns!iafdgctﬁf SEQ ID NO. 7
conpri sl dm ni sterin fective armunt of

e oAty S ToNG! &7 (a1, SEGYD NE. 3343Bh SEOID S, 57 (1D3),
63, 84 %ﬁGSE@QDqﬁO%'; 1;15,1)100 The et hod of claim 98

or erein the ma IS a human.
The bmdmg protein of claim 75, wherein the CDR sequences are interposed between

human or humanized framework regions.

77.

The binding protein of claim 75, wherein the immunoglobulin heavy chain variable

region comprises an amino acid sequence selected from the group consisting of residues 20-141
of SEQ ID NO. 2 (1A3), residues 20-137 of SEQ ID NO. 22 (2F8), residues 20-139 of SEQ ID
NO. 32 (3B6), residues 20-141 of SEQ ID NO. 52 (1D3), and residues 20-141 of SEQ ID NO.
62 (1F3).

78.

An isolated nucleic acid comprising a nucleotide sequence encoding the

immunoglobulin light chain variable region of claim 63, 70, 72, or 74.

79.
80.
81.

An expression vector containing the nucleic acid sequence of claim 78.
A host cell containing the expression vector of claim 79.

An isolated nucleic acid comprising a nucleotide sequence encoding the

immunoglobulin heavy chain variable region of claim 63, 71, 75, or 77.

82.

An expression vector containing the nucleic acid sequence of claim 81.
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83. A host cell containing the expression vector of claim 82.

84.  An isolated binding protein that binds human hepatocyte growth factor (HGF)
comprising an immunoglobulin light chain variable region and an immunoglobulin heavy chain
variable region, wherein the isolated binding protein competes for binding to HGF with at least

one reference antibody selected from the group consisting of

(i) an antibody having an immunoglobulin light chain variable region of
residues 20-131 of SEQ ID NO. 24 (2F8) and an immunoglobulin heavy
chain variable region of residues 20-137 of SEQ ID NO. 22 (2F8),

(ii) an antibody having an immunoglobulin light chain variable region of
residues 23-129 of SEQ ID NO. 34 (3B6) and an immunoglobulin heavy
chain variable region of residues 20-139 of SEQ ID NO. 32 (3B6), and

(iii) an antibody having an immunoglobulin light chain variable region of
residues 23-128 of SEQ 1D NO. 44 (3D11) and an immunoglobulin heavy
chain variable region of residues 20-132 of SEQ ID NO. 42 (3D11).

85. The binding protein of claim 84, wherein the binding protein binds the same epitope of

HGF as one of the reference antibodies.

86. An isolated binding protein that binds human hepatocyte growth factor (HGF) with a k4

of 4.0x107 s™ or lower.
87. The binding protein of claim 86, wherein the kg is 3 .0x10% s or lower.
88. The binding protein of claim 87, wherein the k; is 2.0x107° 57! or lower.

89. An isolated binding protein that specifically binds human hepatocyte growth factor
(HGF) with a Kp of 20 pM or lower.

90.  The binding protein of claim 89, wherein the Kp is 10 pM or lower.

91. The binding protein of claim 90, wherein the Kp is 5 pM or lower.

92. An isolated binding protein that binds human hepatocyte growth factor (HGF), wherein
the antibody binds to human HGF with lower Kp at 37°C than at 25°C.
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93.  The binding protein of claim 92, wherein the binding protein has a Kp less than 5 pM at
37°C.

94. A method of inhibiting or reducing proliferation of a tumor cell comprising exposing the
cell to an effective amount of the binding protein of claim 1, 2, 3, 16, 28, 50, 59, 60, 63, 70, 71,
72,74, 75, 77, 84, 86, or 89 to inhibit or reduce proliferation of the tumor cell.

95. A method of inhibiting or reducing proliferation of a tumor cell comprising exposing the
cell to an effective amount of a binding protein that inhibits or reduces proliferation of the
tumor cell, wherein the binding protein specifically binds human HGF but does not
substantially reduce the ability of human HGF to bind to c-Met.

96. The method of claim 95, wherein the binding protein comprises the binding protein of
claim 22, 23, 24, 34, 35, 36, 56, 57, 58, 84, 86 or 89.

97. The method of claim 94 or 95, wherein the tumor cell is a human tumor cell.

98. A method of inhibiting or reducing tumor growth in a mammal, the method comprising
exposing the mammal to an effective amount of the binding protein of claim 1, 2, 3, 16, 28, 50
59, 60, 63, 84, 86, 89 or 92 to inhibit or reduce proliferation of the tumor.

>

99. A method of treating a tumor in a mammal, the method comprising administering an

effective amount of the binding protein of claim 1, 2, 3, 16, 28, 50, 59, 60, 63, 84, 86, 89 or 92.

100. The method of claim 98 or 99, wherein the mammal is a human.



