HEPATOCYTEGROMHFACTOR ( HGF) BI NDI NGPROTEI NS RELATED

APPLI CATI ONS [0001] This application clains the
whesafiszovand priority to U.S. Provisional ApplPCHUSINT/012939

Nos. 60/810, 714, filed June 2, 2006, and 60/ 860, 509,

filed Novenber 21, 2006, the disclosures of which are

i ncorporated by reference herein. FIELD OF THE

I NVENTI ON [ 0002] The field of the invention is

nmol ecul ar bi ol ogy, inmmunol ogy and oncol ogy. Mre

particularly, the field is anti body-based bi ndi ng

proteins t hat bind human hepatocyte gromh - factor

e T BB ERIER PR i s

functi onal heterodineric protein produced
predom nantly by nmesenchymal cells, and is an effector
of cells expressing the Met tyrosine kinase receptor

(Bottaro et al. (RYSIATRY EVPEIEH1IREE- 804, Rubin et
al . (1993) Bl OCHTM Bl OPHYS. ~ACTA 11155 357-371). The

[0001] Elglﬁﬁs MRi1ica 868 Riadhs 'tl‘fe “Hnefit Tor ﬁg to ‘U yblt’m';/ sﬁ@ﬁéf‘ %ﬁ;ghcatlon Nos.

ain

ontains two epti de
60/810,7 b fided fusier?, 2006/ arshégﬁi@i R, é’éedsﬁggesben 21 |2@06hee disclosures of
[ S c-Met receptor binding
thha%%%%&ﬁgz?gggyfagh%ﬁgitE%fnds to its cognate receptor,

HGF nmedi ates a nunber of cellular activities. The
HGF- Met  si gnal i ngFEEeRVRY THEINVENTI@N n | i ver

[0002] ' CORNEE A 'o? the M@&ﬁfﬁnhig %élg&laﬁﬁérogy, 1%%&9&%%% Ia&? bnﬁology. More
angl ogenesi s and I gnanci es. Seg&;’ e.q., et al.
particulfi2yighg fipde antilaidy-bavedDbinddqy praySas 88t binddmigiBepatocyte growth -
1haora%&§9655 et al. (2006) CANCER RES. 66: 1721-1729, and
.SI” Patent Nos. 5,997,868 and 5,707, 624,
I nvesti gators have be ?ﬁ§§§~ B 2 nunmber of HGF
nodul at ors, including ‘an I'es, to treat various

[0003} di Stepdreyte cﬁmwuhmmrmem; alsd kN(bWty as Sodtter ORI €SF), is a multi-

o S PR e s an

effectorZﬂ'?B]gQé:ﬂd Qsﬁmé 1De 04t ﬁftﬁnhdﬁh&e&éddpﬁdﬂm@ttﬁ@ ¥l (199 ﬁj $ciEncE 251:
(elele] | sSchema

802-80 Mo 1350 BB S oRET D4 512 T The pumen Met

receptodie lajspeplomaieascieaies” NMerOHGMe&mahy ReP b%eﬁl’ﬁi’é Ehaid the o-chain
all ed heavy or H chains and two of the pol ypepti de

and the Brelipis EiRDSHed Fughe SYgaCsHit 19 the Bghatn thiheontains HGF’s c-Met receptor

bindingld@m4RRgl obul i n heavy and |ight chains are connected by
an i nterchaindi sul fide bond. The i nmunogl obul i n heavy

[0004] ChayAén AbEndsaBRRCOEHBYeRpH MET REdihRE §HARM R of cellular activities.
The HGF-Met signaling pathway plays a role in liver regeneration, wound healing, neural
regeneration, angiogenesis and malignancies. See, e.g., Cao et al. (2001) PROC. NATL. ACAD.
Sc1. USA 98: 7443-7448, Burgess et al. (2006) CANCER RES. 66: 1721-1729, and 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



di sul fide bonds. A light chain is conposed of one
variable region (VL in Figure 1) and one const ant

WO e@iomB00C i n Figure | )5while the heavy chai nP€BUS2007/012939
conposed of one variable region (VHin Figure 1) and
at least three constant regions (CH, CH and CHin
Figure 1). The vari abl e regions determ ne the
specificity of the antibody and the constant regions
have ot her functions. [0006] Am no acid and structura
informati on indicate that each variabl e region
conprises three hypervari abt@-regi ons (al so known as
conpl enmentarity determ ning regions or CDRs) flanked

dlsulﬁdéYDJrﬁU "I‘Heq{rfi‘ﬁﬁﬁb%hd’ou@iﬁrlﬁﬁw Ekhih¢ éﬂé%ﬁﬁé%téc?% Q%ﬁgﬁs r 6Rfiterchain

he three CDRs, referred to as
dlsulﬁdgrlmdé-s poliehtishaintip pompesa qqunﬁg/agpblsurcglom(yL & Figure 1) and one

constart B ¥h Pln RRLIACWER RO ULAOLEREALE JRDS ARBH region (Vi

di agnost | t her agen e
in Flguﬂ%k) amltﬁtéeast)tlmeemmtaan tagwdﬂ (&t 3, alnel\fﬁ-H mélgu@hﬁs {The variable

e S A s 8 o i

var an-h ofo e e . .
[0006] Jﬁ\ﬂ?%)cg | 1§%g§ al ni%nggﬁ G5 {%g {?Fa regign comprises
three hﬁM'mﬂablNoregﬁmE QZLSG Rﬂodﬁ% rcbh@ﬁerﬁehﬁarit?&ietﬁmﬁﬂhg 1&#bns or CDRs)
RS ST MENUERTE RN 1 1O R,

CDR;, CDRgt aﬁthERwﬂierre@ibnaiﬂﬂB for SheEbinthgpedfitity H@Fncﬁﬁﬁhﬁoaﬁiﬂlbodles

the pat.i treated so as to block t
When aybpiEy Bt to B sye AR Gisehris 1 TRTaRBIE MAGIoREHBYY dt isdesirable to
create dnﬁeoﬁﬂéml{at hidy e HeaRBt EMdldg%E@&ﬁbﬁ?Eﬁ’& §ffﬂf18ﬂ‘8§ﬁe {0&dt molecule. 1t

n |bo s that bind the b-chain have
is behebfef{ erepses Hethg yatiable regiens ean hﬁvsmf@nn@, effeet on the specificity

andaﬁ@ﬂﬁ?dQ@ggggﬂﬁh ytunors (Burgess (2006) supra). [0008]
withstanding, there is still a need for additional

[0007] HGFUID Bl RioS 5 7081628 %S&%e&ﬁ%ﬁ%%fh@ﬁ@@%%&t 8835?1111%13 treatment

di agnosti c agent s.
of Kapqsiys Satcog. i SSmilagsdU. S Ratrat No. 6,997,868 destiries wientingh twamor by

admlmgt%é ¥ &{u—Pi bxﬁ%oﬁkqw%f%g?{) g‘eotef‘eatgci cal | % bl':iOKgl? gx'e_:%ihty of

In particula ndi ng pro
endogengnus FHAL td BEWIbtE angiogémasisas thé mjnccro Manerreamﬁiyg fvestigators propose

: bas on t

that ant{Hodfs hdf8ila BlelCLh 3 HE BR3P Batefal e erpisiopggnts in
patientsGiivs I—Kbﬁrﬁepextdhat toimvats (Burgpeq2006) sprdf t he bi nding

proteins to HG-. The binding proteins can be used as
[0008] di ayeivgthstanding, ﬂf@m’iﬁm@tﬂtd needfonadditidifed HGB atbdatatérs that can be

b|nd|ng proteins are engi neered

used as?ll:b%&q“%#urrar@%zlg%ﬁc ogen§ to reduce or elimnate the

ri sk of inducing an i nmune response agai nst the

bi ndi ng pr ot ei SUNBYIARIYIONF JTHE ANVIENTION eci pi ent

(eé?., a human).[0010] The bi nding proteins neutralize
[0009] t helkecniezition isbasdrimpalt, uphe tef disenvenaof & amidy df Bisdimg proteins

that specifically bind HGF, in particular, human HGF. The binding proteins are antibody-based

in so far as they contain antigen (i.e., HGF) binding sites based on the CDRs of a family of
antibodies that specifically bind HGF. The CDRs confer the binding specificity of the binding
proteins to HGF. The binding proteins can be used as diagnostic and therapeutic agents. When
used as a therapeutic agent, the binding protéins 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., 2 human).



therapeutic agent. In certain enbodi nents, the binding
proteins prevent HGF frombinding to its cognate
WO e@epsdr) c-Met, thereby neutralizing HG- actPeT/U§2001/612939

ot her enbodi nents, the binding proteins bind to HG-

and neutralize its biological activity but w thout

preventing HGF from binding to the c-Met receptor.

Because HGF has been inplicated in the growth and

proliferation of cancer cells, the binding proteins

can be used to inhibit the proliferation of cancer

cells. Furthernore, when adm nistered to a manmal, the

bi ndi ng proteins can inhibit or reduce tunmor growh in

t herpewig
[0010] ad \?Iént ag esn[goé‘r Q%Ifeﬁggﬁﬁ %chﬁﬂafgf ﬁﬁrir;:ﬁa% ng?gfr?{e Vi) be used as
therape@m]sgqm &n cegrtrin fmbhdinfapitd, diva lmgdfngguo@ms teteit [FEGF from binding to

i conslfRR5L A 0t T S s R O e L b s e

bindingprofeinsdfied enHER ad demthbiyze tvbivgogicalwictigiy biORkBJut preventing HGF -

from bmc'h o e&lg/'e é-?/be% I%%rﬂ%m#regal%% %&E?}g& ﬁéﬁl{gﬁﬁgc&%&éﬁp Cgarlowt:h and

prohferaimmmmblecaam the baedifly pRAIAS 6£n Behidd tBAnkibR tkOPRIi®8tion of
phaln vari able region of t

cacer e e o e can it

reduce taBraitewidn the mba@naM no aci d sequences for each
anti body are aligned against one another and the

[0011) 1 egrms afl@ btk Bgheb RN 80 ta PARIAHE m\@%é%becﬁff@apparent upon
e identified in boxes. The unboxed sequences
°°n51defaé’&né§éh% fotleveag fightsesdetpitrohdscrpien. and claima. 'schemat i ¢

di agram showi ng the CDR , CDR2 and CDR3 sequences for

each of the i MESCRIPHYONOICRENE PRALWINGSS abl € T egi on
sequences presented in Figure 2. [0016] Figure 4 is a

[0012] S C BBl entibrA@h P SR WoRkb1$BR, @HeRP REWith $ERHERE & the following
defining the conplete inmunogl obulin [ight chain

drawings, i ap| e reglon of the antibodies 1A3, 1D3, 1F3, 2BS,
0 F&, 3A12, g and 3DI 1. The am no acid sequences
[0013] ¢, Figurer]! 53 schemgticrcpresenigtien ofaaymieil a@ﬁbo@hot her and

th ions defining the signal peptide, CDR2,
[0014] o\ FiERRS BreohemAKS Farm Shaasshe Fminafsisbseauence detining the
complet‘éﬁﬂiﬁ%}@%ﬁlﬁiﬁ eﬁ&ha%ﬁv&%mg %g‘%én o{fﬁfélaﬁlbgalgya d §s PA3, 1D3,

schematic grams ow ng

1F3, 2B§e i@ ntel?, f WdAP s mmuymbgmea fqm e:ynh aptibody are aligned
against Y hthth& dn@ehe ReofBRURAGES tﬂ@%%@ﬁf gg)qd% EP@§ ' ept 2 BEDR; are

igure 6 is a graph summari zi
ldentlﬁeéklséqxrﬁr% ntThe Bnbrxgd @pwmemeprqshmtm sequeactsi vity of
ti-HGE anti bodi es 1D3, 1F3, 1A3 and 2B8 in a UB7MG
[0015] xer’fegwafilsmb«rmatm dingeessheoying $hroRB Ry 0CPBS; artd CBRglseguences for

each of BRYiLEARMM o AirAaby Bin30HABC qggli')égeq\énces presented in Figure 2.

[0016] Figure 4 is a schematic diagram showing the amino acid sequence defining the
complete immunoglobulin light chain variable region of the antibodies 1A3, 1D3, 1F3, 2B 8,
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,, CDR,, and CDR; are identified

in boxes. The unboxed sequences represent FR sequences.

[0017] Figure 5 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.



corresponds to anti-HGF anti body 1D3; squares

correspond to anti-HG anti body 1F3, and circles
w@eorrespend to anti-HG- anti body 2B8. [0019] PPQUUS2087/012939

is a graph summarizing results froman experinment to

measure tunor inhibitory activity of anti-HGF

anti bodies 1D3, 1F3, 1A3 and 2B8 in a U 18 xenograft

nodel . Di anonds correspond to 1 gG squares correspond

to anti-HGF anti body 1F3, triangles to anti- HGF

anti body 1D3; X corresponds to anti-HGF anti body 1A3;

and circles correspond to aM+- HGF anti body 2B8.

[ 0020] Figure 8 is a table summari zi ng surface plasnon

0018] ' eslq HCE i pdi
[ ] ki nefics Bsd‘?% er act %&%er?%,\‘gg kgf('éﬁlx fi'tgkg measure tumor
inhibitogn petivitycof ati-H6h @ﬁibgch@n 13 1F3yr mm aath 2B8dn 2BB7MG xenograft

s, S 5P, B L ROl 1

conespmddtosat)ﬁﬂldé}ﬁ"cbllﬂlbvdﬁﬂ D3 ns;\(a&'EDEbﬁesﬂndr&l tedinviell G Famdibyde UF3, and
. inthre n riments. [0021] Figure 9 is a
circles ‘b 58?1%1 ?ﬁhﬁgﬁg%q%g%%&. nent aI data indicating

an e |Iope t ally exclusive to
[0019] | HighleZPR eRaR s e e et i, P EER (Bpaape Cumor
inhibito2BRctivis; cPqitiHeF zﬁfﬂlbaﬂxeallb} hEBEIA F-an€ DBB in '5'@:1 ltSr}&'ﬁograft model.
S bound to the hunmani zed or chi meric 2B8.
Dlamor% ice

FESPBY thdeSesPigEessioremRonddRangH Qﬁt%&ﬂ?y 1F3, riangles to anti-

HGF arftipolly (D30 c@reapoddiitb abkHE@RENABEYY 118; m@grél&ecorrespond to anti-
ptured HGF was neasured. Both humani zed
HGFa“é‘%’Pfibggiges and chineric 2B8 prevent nurine 288 from
bi n VYnte bars correspond to the chinmeric 2B8
[0020] o, kg 1Sgart39 PSR GIRELEIE Plasmacereniane dud opgpBgen-binding

affinity @Al ﬂ(lima‘iii&és bk andacl balkénr h&dhR !P-I(ﬁv .land SRinerRNehiRRAY humanized, or
chain variable region H5-51.1); black bars correspon

humanized 2138 apiibrdies ctherabledistribe pady of Kappmlightrabais andrlghil greavy chain

et S5y IO S R S TP o e

independaptesyiegmennts. based, in part, upon the discovery of a
famly of binding proteins that specifically bind, and
[0021] nedflgatleu Y alee chart swinmariging da«@snmemap datpiindicating thanHn2B8 binds

an eplto?g: ‘Ty &&9%0?}]0%8&% ﬁ%nga ?L anlﬁ)looﬁ bB&”%ar | ea%/dh,]cbr chimeric

I'agnosti ¢ an erapeut c app
2B8 wap pmterqulsoraarealttaheniam ﬁo nhiph eH@httheewabbohidwg the hemanized or

a| nal i85 t hat n.sel ected
Chlmen‘rg 2B i hel r n@?’l %moutse leg he ﬁ%f“ﬁgl?f’gg?‘?yz& ? donal gpafiangi-HGF
antibodpf to Wi thel cappaed HﬂH ans hﬁasdredld Both hinhsizab2B® ahtihdilies and

chimerit ZENREY it 4 ot e Fo T o s biey Gomanpontiq Meyghimeric

2B8 antﬂfodtyh grayebisirs &trke'spﬁlgi ﬁ)Cthb htanided HEBR 81tHoB9 (kfpa vafisHe region

Kvi 39alrand%ratvly %Hln%rvl ia e reglon lI'PV5'~51 1); black bars correspond to the humanized

Hu2B8 antibody (kappa variable region Kv3-15.1 and heavy chain variable region Hv5-51 1)

DETAILED DESCRIPTION OF THE INVENTION

[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 particula.r,.



nodul ating the growth and/or proliferation of HGF
responsive cells, for exanple, cancer cells. Wen used
wW@200a/1430e0 apeut i ¢ agent, the binding proteins PEnNUR®07/012939
engi neered so as to mnimze or elimnate the risk of
i nduci ng an i nmune response agai nst the binding
protei ns when adm nistered to the recipient.
Furt her nore, dependi ng upon the particul ar
application, it is contenplated that the binding
proteins can be conjugated to other noieties, for
exanpl e, detectabl e | abel s-5f-or exanpl e, radiol abel s,
and effector nolecules, for exanple, other protein and

the bindfxggg]l#otémg & géuﬁ Mgi&%ﬁﬁ REHALIE SegibAUDR e q A6 that together

res and aspects~of the i1nvention are discussed in
define arhindingettaifdr 6Fow. | - Bi nding Proteins That Bi nd HG-

[0024] In one aspect, the invention provides an
[0023] | sdh i of)ﬂmdﬂ,augabzlog ettivityhefi thpserantibedinsntheiare pagticularly useful in

modulatglﬁ%ﬁ‘ﬁr% oL ed/ or r%??errééo%soi{ﬂ-lbf‘ar@sﬂ Qaliohwl & C[?Rg hdancer cells.

Ion conpri sing e structure
When ukéd mhex?ap@ﬁﬁb lagentaml binding alrmtenmmmdgft eigihearedy a;tawto minimize or

ehnnnaﬁ@ﬁé?ﬁgﬁfﬁgple regi on con? I%Ig %Pﬂﬁﬁﬁbgﬁﬁﬁ%ﬁ
adxmmdtér@d!l to ﬁi&abéipieat i Eﬂg:ﬂearﬁﬁge ,dapaniing tpori mmmugmdmLapphcatlon itis
avyc variabl e regi,on toge | [
contemplaied iy o7 DIt DR 70 R SR e o fer Bl BB,
detectaﬁ@‘ld&l@%&x&ﬁﬂﬂ@ Redohbel¥, HRY effeckir Mol¥dwlss, )fBr éétampl&,)ﬁ’tﬁer protein
14 X15, wherein an1n i s Ar Lys
and smg{l mg)lqsaug: ‘%q,seq-ﬁlixerag@qt]gs aee @Q thgseé‘ea@éqs %gct%gtthe invention are

dlscusséiSﬁerfecﬁ%ﬂbéiows He or Val X7 is Asp, Lys, Ser, Val,
or Tyr, X is a peptide bond or Tyr, X9 is a peptide

I—Bin&ﬁg@rﬁélr@q@m‘t B H@Pa peptide bond or Ay, Xilis a
de bond or X12 is a peptide bond, He, or
[0024] SerIzn c?ﬁe%sbéct%@ uq’\FenT}Sﬁ praiides h 1'§Elatdd€ﬁindl|i{§tp.rotefn tYad bmds human

Asn, Hi's, or Ser. CDRu conprises the
HGF. "am blindmguxsﬁt@el wmmlsesklmgm;@moxhb@@élg%@l@.Vﬁrla ﬁ o
[ mmfinogldbilith8avy chai
comprififs theflfhghite &5 LOPR ALOPRE Yandeh) ¥ hrpmbiriof vy chain

van%ltwcmcorhbmmxﬂ@ea: sormal@r@ntmfﬁg detgppiriag mgaonSA@PRS@ Ytherein the
fobRlin ne Haﬁ?\‘;ar bl
1mmuni>§10bul%:l light chagggaﬂa%l 1o>1223 XZHSlH)]](J% gl heSHPE loBt iable

acl d sequenc X28 Pro
region ‘Eﬂgethemﬂeﬁlm asiaglertondiog ditX &y bugdlgg uognHGEy GBIy crmprises the

amino %‘éﬂ secmegce gé?( %K‘:Z %(4 ﬁ'ﬁﬁj‘(ﬂ Xs%df(-rrﬁ&}@lz )é}f R4 &256 w%rem amino

acid X SerATgXR¥s, o8 SAG KXo 1As°rla oPm h: Xuhis Gloy GIfy or SEB O(5| ig A|§g,uAsp, or Ser, Xg

o o BBl ek b PRI,y i bond
or Asp X RAs apepide b&'ﬂv'd SOBY, X5 i ﬁgl epridabondnon Acg) Bk arpepmlyond Ile, or

or, X SBRPD TR 5 Bd-ath NPV YA GHogPYB T oot GO
comprl‘éé’sr thaBhfnd 888 @Bquence X5 X17 Xis X190 X20 X21 Xa2, Wherem amino acid X;¢ is Ala,
Asp, Arg, Gly, or Val, X7 is Ala, Thr, or Val, X,g is Asn, Ser, or Thr, X9 is Arg, Asn, Lys, or
His, Xo0 is Leu or Arg, Xa, is Ala, Asn, Glu, Val, or Pro, Xa; is Asp, Ser, or Thr. CDRy3 '
comprises the amino acid sequence Xo3 Xas Xa2s X26 X27 Xag Pro Xso Thr, wherein amino acid
Xa3 is Leu, Gly, or Gln, Xp4 is His or Gln, X35 is Phe, Ser, Trp, or Tyr, Xu6 is Asp, Ile, Ser, Trp,
or Tyr, Xa7 is Gly, Glu, Asn, or Ser, X33 is Asp, Asn, Phe, Thr, or Tyr, X3¢ is Leu, Phe, Pro, or
Tyr.



conprising three conplenentarity determ ning regions
(CDRs), wherein the i nmunogl obulin heavy chain

W@ 2007484080 r egi on and the i mmunogl obul i n | i ght PE¢EDS2007/012939
vari abl e region together define a single binding site
for binding human HG-. CDR H 1 conprises the am no
acid sequence X1 Tyr X X X wherein amno acid Xi is
Asp, Asn, Ser, or Thr, X3 is Phe, Ser, Tip, or Tyr, X4
is He, Leu, or Met, X5 is Asn, H's, or Ser. CDR H2
conprises the amno acid sequence X He X X9 XiQ Xn Gy
X13 X X 15 Tyr X1 X] X19 X206X21 X22, wherein am no
acid Xis Lys, @dn, Gu, Vval, or Tyr, X8 is Asn, Gy,

[0025) Sﬁr In airrfofihelr g’épe-% gly:l)% Iﬁgrehﬁo#g?ow&rsoan%ol%gblﬁﬁlgg 'p%)tgn%;@:ﬁpmds
human |I-£G17A§®mmu§ng (Gnag imgpurgglobulin hesVSehalo rvafiahlsa rogfibn cempasing the

sructuf DRy COI b ST B (1) ot e 1y i valffe rion

comprlglgg thipg eomplemntarm etegmining r%bns @DR3)nwhii?n ﬂleAﬂﬂnuno globulin

neny it Ol AR BBt S 822 e

a singlebiadinigrsita fomioindinigthuXz:h HG}FAr@DRASEbmﬁm;s the aAné ack®sdq@ence X,

Tyr X5 g“é(% @gfﬁlg rgmb %qlgéé 1Bﬁa 6Fn %egecﬁgénfe b?%lg]&egspﬁa“ép or Tyr, X4 is

Iie, Lethon iy Xgl'isrAsnXZBs | & Serp EURG&obddes ﬂﬁlfbamﬁb M seqiiehck K Tle X

Ko X0 &bgﬁﬂg{%ﬁ% IG%SU X39 X@g&lo);’@z;/%greal p@lpfq asid BeiwLys, Gln,
Glu, Va&Sdil- T g 1§A§n @15:, 3% Tr&% T K&@AILGPRSJGPSexAki%IS@M ‘or Thr, X

or Tyr, I's Met or

isa Per{t’e‘ebe?dd Asp, é’*SE}nQé)f OF 568 Xhad Aﬁlee‘\@» dH$.vg Ser.o¥miin Sermor Thr, X;s is
Asn or TOADYL, $§A9@B¥‘P¥oh &,k mﬁo alspby C%)u &1h) Ght PP&%’r@Fﬁ r}glﬁg?%sn, Lys, Met,

I munogl obul i n heavy ch ai n sequences or the
or Ser, Xpeisdeh; Pbﬁ)we‘dala%ves Ly Mdteomine Xoi is Asp, @m@w&n 0GDRy3

o SR NS S

whereimamineoyd ot is AJBOQEI?] Glmoc Gﬂll ¢ mﬁﬂ)}q dJeﬂBAtg, orﬂ]’}@ KQRS a peptlde
|

o, USR] BTG SRS L el (e T

bond, Lenaorelyor Kag isgi pepsidé Behd, GROREY, Arg, GEIVTaE 304 & Hpéptide bond, Asp,

oo RIBORL R Bk oS e RS BB SOULLL o1, v o

Tyr,ngn:thpmslmé BB} isesn druxgpy or hunmani zed franmewor k
regions. [0029] In another aspect, the invention

[0026] pr d‘#lsieﬁlefnﬂo(icsthbﬂﬂled)lﬂﬂ:hﬁgl pREeiplcah @bpkilabofNae hﬁmhﬁﬁbkbbbuhn light
onpri ses:

e ndi n rotel (a)
chain | B BRBISTR ST EHR AP DAPPDY SGRBRNEES Pasd above,
F urthertnbee it i waders®olbittithe GAdink protdh bah BAEN (dct antibody or an an‘ugen
bindi no Iobul n heavy1§halnvar|able region, wherei'n the
ulln% ﬂﬁﬁﬁ? o 7 PgRyntasts aatthody sHee region and the
IobuI| heavy chain vari abl e regi on together

[0027] d%r‘f@ g‘lnﬁnﬂ'@ ImEntigths S 2R seayespespithe fligmunoglobulin light chain and

the immunoglobulin heavy chain are interposed with framework regions (F R).

[0028] In certain 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 buman HGF. The binding protein comprises: (a) an immunoglobulin light chain variable

region comprising the structure CDR11-CDR;2-CDRy3 and (b) immunoglobulin heavy chain



human HG-. The CDRn conprises a sequence selected from
the group consisting of SEQID NO 8 (1A3), SEQ I D NO
wadoq2ewy) SEQ ID NO 28 (2F8), SEQ I D NO 38 ¥GB63%2007/012939
SEQ ID NO. 48 (3DH), SEQ ID NO. 58 (1D3), SEQ ID NO.
68 (1F3), and SEQ ID NO 78 (3Al2). The CDR L2
conpri ses a sequence selected fromthe group
consisting of SEQID NO. 9 (1A3), SEQ ID NO 19 (2B8),
SEQ ID NO. 29 (2F8), SEQ ID NO 39 (3B6), SEQ ID NO
49 (3D11), SEQ ID NO 59 (1D3), SEQ ID NO 69 (1F3),
SEQ ID NO. 79 (3A12) and SEZ+D NO 206 (LRVR2BBLC).
The CDRu conprises a sequence selected fromthe group

variabl& Pé%gb@%ﬁ%elﬁféh%@ng@)%%: ) hélé%%)raﬁx Oobifg %@gég ﬂé%Q

1mmunpgjohnjm Beavy3bain) varigblp negnqxoogelhel( ddiie,a m namdmg sifdfor binding
E 3A12 T

homman () ThECORE ot s kRSl LRudRg Eimmbinpiine of sEQ D

NO. 8 (dara); SEQJP 19801 § 2BE), SEQEID N_O _GARE(dFB)] SEQ eDNEsFS(3B6), SEQ ID

o, iR ERSREE o | 853 ol K RESHIEH Vo, s o)

The cnmguooatpesest dedquehe staanfremahe SRRAP dnMQingdof SE NO. 9 1A3),

s mfRE RIS S A5 S eSS s el G220 N 49 o,

SEQID mrsgthbwsm RO, SNaEB)VSEQID RO. 99 é@&lmf$l§@ 1B NO. 206 .

ri sing the sequence of
(LRIVH?&’%&RC% TepRUK 1@6&}3’@?@%@ S%%@ng%%ﬁh@@eﬁ@m theeraup gqosisting of SEQ

ID NO. (11)5(3)1&3)3@%8 98 a% {]Igg@e?boggﬁng%% ﬂ% NBAd BB6), SEQ

003
ID NO. bﬁq@% E& (IJDLN ﬂ]%:@s SER IMha@! @F8),iand ISEghID NO. 80 (3A12).
Through&&ti the ¥1§’erc‘ii?(Q|t1Sré LRk %ng qg@ é@@ges‘ade lﬂg%%'g A Skbe]D NO.

sequence o npri sing

are follpwed gepﬂ]emtbesegfbymntibm tha_’tg\mé%epngm GHGe phrtNGlar SS@Jence By

v o IR0 8083y SRR B8 S EEALSBE PR s

upon thisaglienge prestm®iin anbbglyi 583. an i nmunogl obul in |i ght
chain variabl e region conprising a CDRLJ conpri si ng
[0030] t hdqu@arhndimént&ﬁ@ Huﬁmh@pr(ﬂ&n(o’blﬁﬂjnseﬁalCMnoglobuhn hght chain

v 5005 SR IS8 2015 LS AT . o
CDR, [Jﬁlﬂﬁﬂ$1ng nheaseqtiigre ETREQ IDENO, 9 (I]A%Sb aidl b WDR{;QbRIpRising the
sequence 02,1"“%%5 B TS or Icgn'lplr "3ing the sequence of

[0031] {\hlgr RB%O%&?‘}?@E‘? bi Léo%%b%%%ﬁgggﬁggﬁm light
chain vaﬁﬂﬂ@fﬁgﬁoméorﬁﬁﬁlh@a RDRAComdBing @O %éduelnee aﬂsEQa!D NO. 18 (2B8), a
CDRy, S?”fﬁgﬁégg ehﬂgqqe@}fgé%? BR6E & B ST 18 N0, 206
(LRMR2BS8LC), and a CDRy; comprising the sequence of SEQ ID NO. 20 (2BS).

[0032] In another embodiment, the binding protein comprises an immunoglobulin light
chain variable region comprising a CDRy,, comprising the sequence of SEQ 1D NO. 28 (2F8), a
CDRy; 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 CDR13 comprising the
sequence of SEQ ID NO. 40 (3B6). '



chain variable region conprising a CDRu conprising the
sequence of SEQ ID NO 48 (3DIl) a CDR L2 conpri sing
wo b@7aempence of SEQ ID NO. 49 (3D| 1), and a EDRUS2007/012939
conprising the sequence of SEQ ID NO. 50 (3D11).
[0035] In another enbodi ment, the binding protein
conprises an i mmunogl obulin [ight chain variable
region conprising a CDRu conprising the sequence of
SEQ ID NO. 58 (1D3), a CDR L2 conprising the sequence
"of SEQID NO. 59 (1D3), and a CDRu conprising the
sequence of SEQ ID NO 60 (-1#$€3). [0036] |In anot her
enbodi ment, the binding protein conprises an

o039 | OGP B B G R A 2 i
chain variabDiRrdgiorccomplising g Ct[bleumq:&m thfe s&!ﬁ@nb@of\@(ﬁl% NO. 48 (3D11),

o DR B g s Rty HABIRRL  D T Hhs B8 S50 Bog e
sequendei of §EQ IPMNO S (3D i ses an i mrunogl obul i n 1 ght
chain variable region conprising a CDRu conprising the

[0035] s ednamcﬂxeﬂémSEQrﬂdﬁt Nﬁb biflingPrbddin c@m@&@mﬁ%ﬁﬁﬁh&él@&lm light
sequence of .SEQ | D NO. 79. (3A12), and
chain Va&?ﬁ’b A yCRRridRey A &R somgising shrer sy SMEQ ID NO. 58 (1D3), a

CDRy, &&Qﬁﬁhng %@&g{heme JfISED ahegoi 59 ﬁﬁ)ogﬁd@ BOR, 5 tBRpHERelthe

sequences preferab y are
Sequen‘ierﬂfegr%yé’&q%e?%m)hunan or hunani zed i munogl obul i n
is understood that the binding protein can be
{0036] an IP@Pa‘éler smbpoigrant, tha binsingpiotein seiig s¢srangmmenoglobulin light
chain Va{r%l@féfgmrpéorﬁ?@shﬁibl @ﬂl@ﬁ'c%rx%ﬂfsﬁMX géégleﬁce Lp§ﬁ§ﬂj NO. 68 (1F3), a

anot her e i nvent rovi an 1 so
CDRy> epmBiisigs ﬁh%&eepﬁnqerﬁtsm HadN CHL@&ﬂEa@:ancrrm@D&m démygrising the

sequendRoFISHA IS NH! 1FAF3§2) an i munogl obulin heavy chain
vari abl e region co r|S|ng t he structure CDR HI - CDR

[0037] H2-10RRtHr @ﬂgo&m r{hé Bmdﬂ%g&%'?éfh 8m! 1-1 nnﬁ}}\&no)globulin light

variabl e region, ereln i munogrl o
chain vasipblewegiom covhprisingya 6DRin dontpeisingtha egcluebué ofISEQJIt NO. 78 (3A12),

« con, SRR RELADL SRR NP OSB°0E] SRLTA Bt PR B e

sequencs @d ($&H2 8D 2D eﬁﬂ(édsm omthe group consisting of SEQID
NO. 5 (1A3), SEQID NO 15 (2B8), SEQ ID NO. 25 (2F8),
[0038] SE@n leBeHNGY th8 Foxe8&ih)g, enBieQihEntsiGhe £DRIPCDR; 5, adTDR, Nedquences

et P Gy i B i . s

that the bireligg propeia 0as bs b higacfanBERAY, AnNRtigén bR GraERAPLAEHE, or a
bi t@%@(qnggg{@,SQlDNO 26 (2F8), SEQIDNO 36 (3B6),
105y (3D11),

[0039] In another aspect, the invention provides an isolated binding protein that binds

human HGF. The binding protein comprises (a) an immunoglobulin heavy chain variable
region comprising the structure CDRy;-CDRyp~-CDRy;3, and (b) an immunoglobulin 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),
SEQ ID NO. 56 (1D3), SEQ ID NO. 66 (1F3), SEQ ID NO. 76 (3A12), SEQ ID NO. 202



SEQ ID NO. 56 (1D3), SEQ ID NO. 66 (1F3), SEQ I D NO

76 (3A12), SEQ ID NO 202(Hu2B8 Hvlif.l), SEQ ID NO
wWQeB7(¥02B38 Hv5a.|l or Hu2B8 Hv5-51.1), SEQ | D MI/U®47/012939

(LR2B8HC) and SEQ ID NO 205 (LRVR2B8HC); and the CDRm

conprises a sequence selected fromthe group

consisting of SEQID NO. 7 (1A3), SEQID NO 17 (2B8),

SEQ ID NO. 27 (2F8), SEQ ID NO. 37 (3B6), SEQ ID NO

47 (3D11), SEQ ID NO. 57 (1D3), SEQ ID NO. 67 (1F3),

and SEQ ID NO. 77 (3A12). [0040] In one enbodi nent,

t he binding protein conprise%-an i nmunogl obulin heavy

chain variabl e region conprising: a CORHL conpri si ng

(Hu2BS8 #R/18. mm eDATOSES (BB Hy S Y Huénﬁfi?vs*& 1), SEQ ID NO. 204

s 0 ity g i, i<
selectec{ ﬂ%]dle go@rp%rﬁfs'img'af’%ngn O, a{)@ N HIpPGeY ?‘7 '2BS8), SEQ ID

npris a|n vari ab

NO. 27(@15%&%@»1@4 ?rVg(3Beﬁ),@EQ||IDd6@pM s?plnyl)t BEQsHEYNENGE (@aD3), SEQ ID
conprising the sequence of
NO. 672@% 8“%8?‘%@3@3?@%&851 D NO. 202 (Hu2B8 HvIf.l),
SEQ..| . r Hu2B8 Hv5-51. 1 Q
to040] FE e b Esh W Bl R o oo s B o fbtopiicheavy chain
variablearegion cbRMBsinginp ODR gotipeistahe sequente SESEQDINNO. 5(1A3); a

o Ry S B RR h o hfi

sequenceanfiSHI) EDMNEQI DIELAL®NPri sing: a CDRH conprising the
sequence of SEQ ID NO 25 (2F8); a CDR H2 comprising
[0041] t hdnsaqthen embollingd thEbNﬂm@ﬁro(téiE&bmpﬁBds @ fobnoglobulin heavy

th f SE 27 F8
N TN TR S N <o MMM i
aCDR}@I?conipfﬁsmggih@bbtideﬁcbsﬂSEqu\I@ \lar(zabj SEEHD NO. 202 (Hu2BS
risi orrpr|3| ng the sequence of SEQ ID
rvi£ DR GRS N dbs s oS %érﬁirﬁ[§23§ﬂﬂ$e5béb§&€bﬂ3@¥0§@@

$@C r|
(LR2B EQI S?’% Noﬁﬁjw (3%6) [0044] %%Han%ﬂt) %ﬁ%@%&?q“me"f

SEQIDtIH@ b7 &4B%% protein conprises an |mTunogI obuI in heavy
chain variable region conprising:. a CORH conprising
[0042] t hdn §ga@p@ﬁ g@bgdmg@@ the)bi ing/profedmdinprisesGDRmmunoglobulin heavy

0 3
chain ERERCIHN A SE0LE00R, LB oo ek 1p) 5 )
a CDRf{z @mpsmg thastduenceabBEQEBIND. 26 €2B8)) did g (DRipiomprising the
sequenc%%'f%‘i‘:kf ng obulin heavy chain variable

region corrpr 1'Sihg: “a CDRHi conprising the sequence of
[0043] gE%l :a.go%gr %@0{1[ 11 tﬁe 9@35%%& %J)Iﬁlgrlgehse Sgﬁﬁenc ‘fobuhn heavy
chain variable region comprising a CDRm comprising the sequence of SEQ ID NO. 35 (3B6);
a CDRy» comprising the sequence of SEQ ID NO. 36 (3B6); and a CDRy; comprising the
sequence of SEQ ID NO. 37 (3B6).

[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 CDRy, comprising the sequence of SEQ ID NO. 46 (3D11); and a CDRyj3
comprising the sequence of SEQ ID NO. 47 (3D11).

[0045] 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);



sequence of SEQ ID NO 57 (1D3). [0046] In another
enbodi nent, the binding protein conprises an

w0 pevonaybobul i n heavy chain vari abl e regi on com@r/USiong012939
a CDR Hl conprising the sequence of SEQ ID NO 65
(1F3); a CDRm conprising the sequence of SEQ ID NO 66
(1F3); and a CDRm conprising the sequence of SEQ ID
NO. 67 (1F3). [0047] In another enbodi nent, the
bi ndi ng protein conprises an i munogl obul i n heavy
chain variable region conprising: a CDRm conpri sing
t he sequence of SEQ ID NO -1k- (3A12); a CDR H2
conprising the sequence of SEQ ID NO. 76 (3Al2); and a

CDRm c.o. sing the 0 sing th
 CDReg GaRRyoTh eSOy pESPaTEaI0nge Sl bR ity iigiigine he
sequenc@BRBEQiIﬂI\ElDFﬁB(lﬂB)uences preferably are interposed

bet ween human or humani zed i munogl obulin FRs. It is

[0046] undg raﬁb‘(hedeﬂhbaﬁmtdm, the bmdng; potie ccmnpasneSbael immunaghehulin heavy

an ant.i ndi_ng f.r.a n
chain vemaéley (I‘;Oén%l?ﬁl % g}{f 8°’gf”66‘£tg% ée c{ oqf SE(g 'iDéNo 65 (1F3);
a CDR;h féampﬁm@tth@ eecpreav¢ dESEQ 1D NOL 66 (HF3) anah atOImHinomjmsmg the

unan ing protein conprises an
=wqumuwﬁ#ﬁﬁ3gﬁg 1% Eggsy chain variabl e region sel ected
omt he gro p consi tln resi dues .20-141 of S
(0047] \o InnpihelpmbpdEperbe P PIGFoIa EOPRSRS TR aRRlyPuLR heavy
chain v&&ﬁilé’ r?@cxﬁgﬁs@% ﬁ@ﬂ@h@npﬁ@m@iﬁ@éequ@ﬁﬁd @ﬁS&SQZD—I\IGWS

(3A12),4a20P§m PPMprisk) @gg%nﬁéf" %ﬁséﬁdgpo%ég ; dg)E%‘r!bg
| 1F3
oy A PR o o

| gt V ARnBEIHRUBR L, PR, ﬁn@ODIDH sequences
[0048]co%§|e§ta?§m’e RBE AR hbR ARBCHS SEQH];D i) S OB seq

preferablysirel u@@pgae@zezwsﬁn mmen pr apanized mynosleéﬁﬂémégs t'is understood
that the%%n@ pgc&elfi IR in t dafedly, Mﬁt%@ﬁ%&ﬁn&%ﬁ ﬁfenﬁﬁ@eof ora

, resi ues 23128 of SEQ ID NO. 44 (3
biosynthdtic amiiodyege21- 127 of SEQ I D NO. 54 (1D3), resi dues
21-127 of SEQ ID NO. 64 (1F3), and residues 21-127 of
[0049] SEQinl dRoN@r aFpiect.3he mvenp@r@mawdqs achinding prefgisddptiinds human HGF.

The bi r%iﬂrgg ﬁI!OQCqIIIE [QLe nm%?lﬂi% 156U irftikal Vﬁ&iﬁ%ﬂaﬁgﬂie Bgid¥¥cted from

e region co ri si ng am no acid
the gro6e qoresistiagaff réﬁdu@hmleDQﬂSEQdD 9O (DABDresidyes A9y 13T SEQ ID

a

wo. 133 paTTRUREAL B2 o ERL et o o3
(3B6), sidues2023R0f SEQ IBNO[ 4081}11) residecedpddi oESEQ ¥R O. 52 (1D3),

bi nd| 0
residucg it LA EARR N O P D HL S SR Re ANCRSLHLAO: 72 (BA12) and
an imnY@YERBGEN Wisht E15difl vRSabl0 redon aflecBidIrbi tNOgrdid consisting of residues
21-127 of SEQ ID NO. 4 (1A3), residues 21-127 of SEQ ID NO. 14 (2B8), residues 20-131 of
SEQ ID NO. 24 (2F8), residues 23-129 of SEQ ID NO. 34 (3B6), residues 23-128 of SEQ ID
NO. 44 (3D11), residues 21-127 of SEQ ID NO. 54 (1D3), residues 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 IDNO.2
(1A3), and an immunoglobulin light chain variable region comprising the amino acid sequence
of residues 21-127 of SEQ ID NO. 4 (1A3).



(2B8), and an i munogl obulin Iight chain variable
regi on conprising the am no acid sequence of residues
wQ@1601273006 SEQ I D NO. 14 (2B8). [0052] I|n anotPer/Us2007/012939
enbodi nent, the binding protein conprises an
I mmunogl obul i n heavy chai n variabl e regi on conprising
the am no acid sequence of residues 20-137 of SEQ ID
NO. 22 (2F8), and an inmunogl obulin light chain
vari abl e region conprising the am no acid sequence of
resi dues 20-131 of SEQ ID NO 24 (2F8). [0053] In
anot her enbodi nent, the bingding protein conprises an
i mrunogl obul i n heavy chai n vari abl e regi on conpri sing

o051 5o 35 P35 LS s s A bbby i

varxablevxagioab:lompmgigmeemmds a&drsgquelmee aﬁtasmluas RO-1SEpf STER IRANO. 12

(2BS8), a&nﬁ?pﬁ&ﬁ@%&é}@gﬂ{gm E‘?@nmaﬂl\lq?lﬁ éegﬁﬁlggg Rn%m Qﬁ% gxléxghoaahmd sequence

ofre51dhé'§mnm OPSEQMDR@V M 4qRB8y) vari abl e regi on conprising
the am no acid sequence of residues 20-132 of SEQ ID

[0052] NO. In%ﬁ?ﬂlgpaﬂibodﬁ{lﬂxt Ahe bmmrg)%low@m bbmplibghin isratmoglobulin heavy

vari abl e region conprisjn e am no ,aci.
chain variableyggiomepmprising ﬂg@@ﬂp gaﬂé sequencs Sf ﬁmglte@%g%ﬁjfﬁ SoéQ ID NO.
22 (21«*8@%%{1&&&%@18&% hgﬁt%h&wihameﬁégbﬁlcamﬁmg the amdud acid

obul i'n heaVé chai n vari abl e regi on conpri sing

sequenqemf A lms ?é)cl%ll ebERIELNG: 27 &8 ues 20-141 of SEQ ID

NO 52 and an i munogl obulin Iight chain
[0053] varlnapb e embeﬁxwwp Bining PRO AR ABPEET AT HRfERRElolin heavy
chain vgﬁﬁlﬂ%%%rﬁ%oréﬁz 19% tl%EannQ 2¥d se'éﬂex(cle@)resﬁl@&wlimof SEQ ID NO.

the binding protein conprises an
32 (3B6)rmhaginybuhogiobeliy jigkiehrin vasieblaseaionsgrnisugiteiaging acid

o GRS SRS T

[0054] \rlggniané)s 5%9@@&%@@@}%&@%@8% &gﬁ%bfﬁﬁﬂ;ﬂﬁﬂ@@o@ﬁlm heavy
chain varistilé eergilmﬁnﬁng the fyeinyi alrsﬂ FRYUPRASt rgmdm:ppz 332 0RBEQ ID NO.
1 o B RIS T e S
sequen®¥df régid(e/dR) 28 aNSEQID NuddgBDAL).i n | i ght chain

vari abl e region conprising the am no acid sequence of
[0055] I eSinCiishe? nibddiraént SEQ HifdiNDprotdin(c@AlR)ses pBBBjunpglobulin heavy

each of .the for.egoi enbod
chain Va3l FAPREEHEET BO, A AN T et TR L g SER 1D NO.
52 (1D8}) %ﬁﬁaﬁ im@fundglibasiynighethan amﬁam@fggém tc&n{:ﬂﬁﬁ?}hd zgnmo aCId
anot her, as ion vides an isolate
sequengf; AiFcHGUBT ol wbr @%gtd ﬁ?‘ﬁ@i HDD e, The bi nd| ng
[0056] \F,) ra?irgzlm%ége?r?é{}%ﬂ%%%e& )(heablnéing protgfnoc%lflrlxplnnsels axgxJ %Iﬁgélr&bulin heavy

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

62 (1F3), and an immunoglobulin light chain variable region comprising the amino acid
sequence of residues 21-127 of SEQ ID NO. 64 (1F3).

[0057] 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.
72 (3A12), and an immunoglobulin light chain variable region comprising 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.



selected fromthe group consisting of SEQ ID NO 173
(Hu2B8 Kvl-39.1 light chain variable region), SEQ ID
WOD071FP9G HU2B8 Kv3-15.1 |ight chain variabl e PenyuUs27/012939
SEQ IDNO. 193 (LR2B8LC |ight chain variable region),
and SEQ I D NO 199 (LRVR2B8LC light chain variable
region); and (ii) an inmmunogl obulin heavy chain
vari abl e region selected fromthe group consisting of
SEQ I D NO. 159 (Hu2B8 Hvlf.| heavy chain variabl e
region), SEQ ID NO 165 (Hu2B8 Hv5a.| heavy chain
vari abl e region), SEQ I DNO 1469 (Hu2B8 Hv5-51.1 heavy
chain variable region), SEQ ID NO 183 (LR2B8HC heavy

hai i abl ' . .29. .
0051 75 ot 88,0} 0t Ly U i
human HEFarTHerliading padteinoaynprases &) eh gemuspgkhbun fightjphain variable region
t f, hi [ ti j . .
weied iS5 8L b s8r G501 B B8 17R T o 093 i v
region)PSRAI IMONDY. 272 (Hu2 B8 K¥3-15l4 lfgthmhahi@‘?r_iﬂlkm rbgiod),r§EQ ID NO. 193
rotein conprises (i), an i 0 i i i Q.. .
(LRZBSIeL dighd ghpioyar e&?%aa aBSrd ﬁ#%fl%&‘;@%@@@?gm chain
variablé W%@ﬁ); KWH (@3 Parlintm 8belRéARIchaifiasiabid de@ionelected from the
(alTele 2 I%Q-QSEQQI D ) 181ﬁ( Hu2B8 Kv3-15.1 .Ng%pga SEO ID
group cepmsiingraf BINQ) 135 (Hu2BS Fivdfd bepyy chaty yasighle region), SEQ
i | 11169 |(BIu2BB, HvS-51.1
0. 16 HREBHSIH PRSI b o OB i
heavy ciaboyyablectesisn S50 TOMNG. {§1 (LRABERG ROTDoHENR aHSRlEFegion).

. J hieldeBtdng TRERiddhgNs}otein can
and SEQIY N TE T RIRIBILIENEH Bl ANAHEIrepibnd, ThESdhdblore
be an im4dtahtibedy), an SEGEdnbiNGIng fBRNidH) 2RI,/ oma biosynieic antibody site.
Constant (A n(17,1) allotype)), SEQID NO 171 gHuzBS .
[0060] HvSinFhother aspCh, tGomyeniion pravides Anfigolated bingdieg proteirthat binds

187 (LR2B8 . t |
human F@ﬁ‘ ef]ée fnj}?}znga% te&éﬁ?ﬁn%?ﬁ fg?%%%%ﬁl% l_li'_% Yéﬂﬁ}n selected from
the groi® d&iiststing (GBISEE)D N_@.otm@umbmném } kaPipe donstang gKm(3)

ro | C t , ant |
oy Qs SR .48 T BBATS ¥ K 50l TR aorype
(allele iﬁ,oglfpﬂdtz 1131%1_@0 gp‘n ELR2BBEC + ﬁ]dtfpa'bmmﬂt Ql(;[m(lsgmlhldamea(allele 1)), and

| SOl at e I.Nndl_n ro N a 1N C . .
S50 TR B AR S SEh St G SR R £ G o
immunb,igl_ghﬁli&n Redwy dh@ﬁii s%?)&cfe;d ﬂﬁi’n&ﬁe @fbﬁ@!’do‘ﬁhi@@pg bf SEQUDRSIO. 468 (Hu2B8
n

o181t Bopanogl Ul L0 Reavy, <Bal ot 981 oeh S Hvsat +1g1
Constalﬂgﬁ;ﬁmz?ﬂ% Qﬁ“ﬁ%ﬂ» §B®) 10, GPR{IR2 B BvS S1UNe g5 G Wdristant

I ght chal n and the i nmunogl obuli n heavy chain
(G1lm(1dpaHetypdd BRQ 1R NOhdBH @Lgﬁﬁgﬂ% atlgﬁlnégnstéab@éam@) allotype)
(allele *&gg%gheﬁép’ RO, §5RPRMREBSHT Hhah D (UnstAfCah BFhllotype) (allele

i refers to HG- treated with an ampunt of
1)). Thechiuding@reigintan tean inteshpitibodyt a0 entigeaihiggding fypgment thereof, or a

. - e[ .hanol , or glutathione sufficient to reduce
biosyn e R FRE

[0061] In another aspect, the invention provides an isolated binding protein that binds
reduced human HGF. The binding protein comprises (i) an immunoglobulin light chain
variable region comprising three CDRs, and (ii) an immunoglobulin heavy chain variable
region comprising three CDRs. The CDRs typicalfy are interposed between FRs. The CDRs
of the immunoglobulin light chain and the immunoglobulin heavy chain together define a
binding site that binds reduced human HGF, for example, the a-chain of reduced HGF.

Reduced HGF refers to HGF treated with an amount of reducing agent, for example,



| i nkage between the a-chain and the b-chain. Exenplary
concentrations include, for exanple, 100 nM DTT and 5%
wQ@200eneapt oet hanol . [0062] In certain enmbodi meEPCBEUS100%012939
bi ndi ng protein conprises an i mmunogl obulin |ight
chain variabl e region conprising at | east one CDR
sel ected fromthe group consisting of CORL | , CDRL2
and CDR L3. Optionally, the binding protein conprises
two CDRs, for exanple, CDRu and CDRL2, or CDRLi and
CDRL3, or CDRLi and CDRL3. Optionally, the binding
protein conprises all threeiGbDRs, i.e., CDR LI, CDR L
and CDR L3 - CDR LI conprises the anmino acid sequence

dithiothfkites (&F T)Xﬂ rﬁ@&t&gthml %&Qtaﬁnéh@ A.Fﬁ'lc?éht eéjredutgglﬁg %Erdllﬁde

am no aci'd
linkageetvepen thyg- 1:1@117.\3@ ﬂg&«-cha@m Esgmphw sondentyatiofelinclMde,i for example,

a peptide bond or Tyr, Xis a
100 mI\BﬁTTﬁﬁ@g %Méﬂgﬁhé{ﬁgl s a peptide bond or Gy, Xn :
[0062] ' S ﬁl %ﬁﬂ Qﬁk@ﬁﬂ%{l&rﬂésd}%hx tégx cd?n;ﬁrisllﬁsd g&?@g}%gggﬁoguhn light
chain vm:nble oe2iSe comEBRng at wom@mlaamdrwomawgmg ¢OAsiSting of
7 Leu,.X21X2 d X Al
CDRy,, ASDii %/a?)% é RLj, g‘fm %ﬁ( : iﬁ Alixggg}eg ;{11/'8 CETI]l ?{?lggﬁées 'g@lﬁlélggﬁ,afor example,
CDRU and mRLp)(dr CERAE and @ERLamr CEDR;,; o ‘lDlRig ADptiofAll;, thébinding

potin S ek 98,25, G500 BB S Moo the amin

acid sewmtelxn }@rsdiogaxg gg ?@3(3' %, X%JD(WXQXHB %;39(1%_;}” &n%ﬁ‘uno acid X is

Arg or g%sf Xagls él9 op ITRG}& is le or gg Xpﬁef\srb ﬁergﬁ)r AsR3§5 ilssllephréVal X7is
Tyr, ASBr 65 Lpg, Xk a ﬂcQ@@egﬂaoﬂd’blaﬁ)ﬁI ﬁ@ s & g:ie‘%ﬁbor%k? BN é}%ptlde

rotel n conprjses an inminoglobulin heavy ch
bond Or\fél«y, &b &5 3 @@t@ﬁ bepdpr Aénnzsnzas a|peptide borsl @HRrslds theat or Tyr, X4

is Ile oxflﬂé?m}é e ﬂf ?C&rs%ks@lﬁ& &%%0@16 Hea s%%uer%cwg{w X7 X8

tionally, the bi A inconpri
Xi9 LCICERstzc emmpir@ acBDRirY 1sa4nla BERIPal, mrAfg;)mn, anAllaGIRAA, X is

r ' nal I r ot
s S L AR G 20 e, L W0 RER o
CDRy; czmﬁphbesdhnpnﬁme&m hmmmszﬁKhﬁXg@%eQe e<22<ProTx50 "W&Xwherein

amino ac?d gﬁl\gls Ifu or%ﬁ]}m% ll-fts Pgbl?-’lb%g?? ﬁ\ﬁ Sggeqrrgl” yg;%;;qg_'fgp, Ile, or Trp,

X7 is Cﬂy 0B€iHu, XioRs Wsparips, bs Thr, Dhg lsam;@@r@mrdrﬁequence X He
XgX9 Ay Xn Gy X X4 X5 Tyr X 7 X X19 X20 Lys X22,

[0063] wh dnmnntl&rrembodm&ﬁt,)éhe Binldyisg plotdin c@ﬁapiﬁ)ﬁés ar%nhlﬁuﬁgl%buhn heavy
S ro or er

chain vyia\,)b’lfi: g c%pprgé?g at%east oge @R aéeqiﬁa fro;@ g}esgrm c%qmstmg of
CDRm,-@DRH% andiGDREN (Optlcﬁfaﬁly, tHebindingNproteilddmpfels¥s 16 CBRS, for

cxammpldy kG, SRERP GRS ik BB e deP s s oo xEptiRBal, o

binding%26te#Pontgr{s68 811 2reSSDRAX3Z CBRy AODRY and ISR E]. "CHRL) Bomprises

acid X23 is
the amino acid sequence X1 Tyr X3 X4 Xs, wherein amino acid X; is Asp, Asn, Ser, or Thr, X3

is Phe, Trp, or Tyr, X4 is Ile or Met, Xs is Asn, His, or Ser. CDRy; comprises the amino acid
sequence X Ile Xg Xo Gly X1 Gly X3 X4 Xi5 Tyr X7 Xis Xio Xa0 Lys X5, wherein amino
acid X is Lys, Gln, or Tyr, Xz is Gly, Ser, or Tyr, Xo is Pro or Ser, X1 is Asp, Gly, or Ser, X3
is Asp or Ser, X4 is Ser or Thr, X5 is Asn or Tyr, X7 is Asn or Pro, Xz is Ala, Asp, Gly, or
Glu, X9 is Asn, Met, or Ser, Xy is Phe or Val, X, is Asp or Gly. CDRyj; comprises the amino
acid sequence Xp3 X4 X5 X26 X27 Xos X0 X30 X31 Xa2 X33 Asp Tyr, wherein amino acid Xp;3 is
Arg or Gln, X4 is Gly or Leu, Xas is Asp, Gly, or a peptide bond, X6 is Gly or a peptide bond,



Arg or An, X2 is Gy or Leu, X25 is Asp, Ay, or a
peptide bond, Xis Gy or a peptide bond, X27 is a
w@epvie®obond or Tyr, X2 is Leu, a peptide boneCDUS2YT/012939

X29is a Gy, Arg or Leu, X30 is Asp, Ay or Qu, X3 1
is a Tyr, Arg or Asn, X32 is Ala, Ay or Tyr, X33 is
Met or Phe. [0064] It is understood that the binding
protein can conprise both the inmunogl obulin heavy
chain and the i munogl obulin [ight chain sequences or
the fragnents thereof, noted above. Furthernore, it is
under stood that the bindingigrotein can be an intact
anti body or an antigen binding fragment thereof, or a

. _biosynthetic.antih Site.. ] cer t:ai .
T e e e
Asp, Gl BRGIIKAIsA yr,| Aghdr AdnaiXs; isaklaableor Egi. 3hs sovist oxPhey

(i) a CDR Llhaving a sequence selected fromthe group .
[0064] COMSisSindagtoak thiEGhe Binddg Brotelm8)n c@BRisChaheBumnpmelobulin

SEQ | D NQ 38 6 S D NO. 58 ,
heavy G 258 TrimaonogioRip R pBssy it SO i eledt poted
above. FhRRrdiRe G RUMdeARidIhattge BindHk pidikihiCan Be @t ABjct 28EQpdy or an
antigen bipelbys Frgacabpiees A0 D6y (heds SR T )° & CDRLE
0065] 12 V%E%t?ﬁe%ﬁ%%&ﬁf{g? %%@‘éé ﬁr‘é&“ﬂtbrég B Cf’”sﬁﬁ@%lin light
0 ) A | . , :
i i G Bk tdd figon tHO
consistihg . b ). R
NO. 58 g%ﬂgi dd @E@%Pﬁ NS YBLFSE EiRR ARSI kdgiehdetitlected from the
’ aini variabl'e regi onh conprising an am no_aci
group convjsibmrel SERIDNG. 9 (bhd), REQHAID AHRESH: Hifd 3P NO-. 39 (3B6), SEQ
T L
from th8 grqipBnsisties of s&f@ Izmpzwdmsg@ﬁ@éwc()fﬁo (@ L SEQAl NO. 40
i - Q .
o0, SEELE P, AT S S PN T 9B e

nding protein )
interpoScdrietiveé@shlnan anhumalishlFRs heethyr ahbedimeats; Hig/hinding protein

comprig A SeS RN RS ot b SERL 1 BB Ao sequenc
selectecf %AﬁNbotheg%&ﬂl%Sﬂy@ting of g&ﬁﬁ?es 288Q7 dF S IDNQ3IBE)A3)SEGidues 20-131
e e a8 R e SR S ol B s 21-12 o5

ID NO CoN@isd) aeh fkidabi1-P2Ner SEQUIDARID. 63HOFBP NO. 26 (2F8),
SEQ | D'NO. 36 (3B6), SEQ ID NO. 56 (1D3), and SEQ ID
[0066] NO. P& rfaliSther 8MBodihiehis, the @RI \WrogirecRRgriken as immunoglobulin

sel ected fromthe group consisting.of SEQ |ID N/
heavy qhpjByan abie R NOMBTRB S Lk HHEE S e’(‘%ﬁs%%“@&j’m the group

consistir@ NREGTD(NESS (145 sBEQAD RANQ5 @Fsf,WER) IDThe. OBB6), SEQ ID
sequences can be int erl%gsed bet we:glﬂhurmn or hunglnl zgg th
NO. 557@D3)) and:FHRHBY N 6 Irbntil) & GERHeEHEE AEarMTe RgTyC rom the
group c%‘&gisﬂng Q?FE B Neflisq1 A39 8 () IDSINEN28 2¥8), SEQUFFQUSBEBBGE), SEQ
sel ect romthe group ]
ID NO. 56 (1D3), and SEQ ID NO. 66 (1F3), and (iii) a CDRu3 having a sequence selected
from the group consisting of SEQ ID NO. 7 (1A3), SEQ ID NO. 27 (2F8), SEQ ID NO. 37
(3B6), SEQ ID NO. 57 (1D3), and SEQ ID NO. 67 (1F3). The CDR sequences can be
interposed between human or humanized FRs. In another embodiment, 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.



Wi

consi sting of residues 20-141 of SEQ ID NO. 2 (1A3),
resi dues 20-137 of SEQ ID NO 22(2F8), residues 20-139
W@R00SHEROPONO. 32 (3B6), residues 20-141 of SEQPIDN005@2939
(1D3), and residues 20-141 of SEQ ID NO. 62 (1F3).
[0067] In another aspect, the invention provides an
i sol ated binding protein that binds human HGF and
conprises an i nmunogl obulin Iight chain variable
regi on and an i mmunogl obul i n heavy chai n vari abl e
region. The isolated binding protein conpetes for
binding to HGF with at | east5one reference anti body
selected fromthe group consisting of (i) an antibody

@rs). iR DRI, ER I8 O o

and resitloendid bbfISEQ Ny 62HEFH). vari abl e regi on of resi dues
20-137 of SEQ ID NO. 22 (2F8), (ii) an_ antibody hay g
[0067] an Ihenutheghsdeut, ithe llnwgtmormramdewam isphited paging-prgtein ythat Binds

d 23:129 of
humanfl & &Wfﬁlﬁaﬁga\/ Qﬁoguﬂph }fae g.matﬁ@ga and an

S R Var regi on of residues
immuncfloBulth lﬁbfavﬁEQalhD/aN@oleEEgléﬁBﬂ’hﬁ 1snha,te@ bm@mgpro@mn coyics for

bmdmggg\ﬁ(ég V‘ﬂ&’&% g reg%'lrlelgngér{t%ht Se %htne%ﬂ?w % gﬁg&%‘?stmg of (i) an

antlbodg Ty agginqhuh iétailin 1igha tivaii amndiﬂb ee gleg iofresiafues 88i13l@f SEQ ID

NO. 24 2Pt an GORIORHIRGEY TGt KPHRA sl Pl elier 20-137 of SEQ

ID NO. ezl@' (%Q‘B? (A afitiBsdyHe xggaﬂ 1|itﬂnﬁﬁcfg36‘@ﬂheh§lrttdhbmduaﬂsble region of
i S understoo t each of ,th i ndi n

res1due§)23ytla 5 S@QH@&N@@%@W& a@%ﬁﬂﬂ%\lﬁ?&%‘? fn 6&?}9 variable region
of rede)xl% %@’i@‘%‘f%E@HﬁW CjZO@BkS), M (RO anfibbay B@\t'lhg eh ymniuneglobulin

Ing protern can an_anti gen_bi ndi n i)drregt of

light chain “eartablroxggionopf readu%e%al%ﬁ of SHQUELN: 45
unmun?%lgg 1}11953'2{\{}' ti.pvﬁp$érpa%f9/r %fo%%ﬁ‘@éﬁués% !Fﬂ?oFQEQ IBthO,. 42 (3D11).

ragnment Techni ques for making _such
Under mmdmstammm bard@ngpn@mn bindsibe sansk ppitang qrii¢k as one of the

nunber of biosynthetic anti body binding sites
referenﬁ?%ntm%\ﬁf in the art and include, for exanple, single

[0068] E\ét s uﬂ%egstoggil%e%ﬁbgﬁ§ hié{rﬁ?r% %Ifo%ln IRPRsEd achg{reLcla§ ‘be an intact

synthetric anti
annbod@fl ﬁsii da:gnfpllé aSmbnedl otk aimmlm!sc iA£lternativedy,fthe bmdmrotem can be an

antigergpipgHRe B A BBTUR ety SpRREhEACRbody binding sit

Antibod{ tHaBadtsf ihagde Fab, dea,t (FabMgorFv ﬁegnientswﬂ“edhlﬁlﬁwﬂm making such

antibod FREMERS aRokRGRNpPGSe TR orto AW R PG Ts§E Anibody
bindin® gltéSrHr@ kB&Wn nlyﬁ%ef'tﬁtj%uf iﬁblulﬂakﬂoﬂ gxzbhﬁl@esmgled’ vaort sFlyodq)lesules

are known in_ art_ and, inc Sl
descrtiagofar a5EBICo 1™ ByS. RHARE NG P o7 F g ooty affoq binding
sites in ﬁmgié%iet:ﬁ‘ic Stbifinctibdd %Q)dl 1Nte15§<|_for éﬁ%ﬁlﬂblsﬁ:@iﬁc or bifunctional

Kostel ny et al.

antlbochggl,wv}mgl@; are a[r@@gg]es TH éntghqc,l@n fw@g @aw lleﬁlét two different antigens.
For exjfnméﬁmﬂssgclﬁ@ Rk pt¥elhs GRIYiAG RS, Br ExAhSle/Turhsh HGF, and another

antigen of interest. Methods for making bispecific antibodies are known in art and, include, for
example, by fusing hybridomas or by linking Fab’ fragments. See, e.g., Songsivilai et al.
(1990) CLIN. Exp. IMMUNOL. 79: 315-325; Kostelny et al. (1992) 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.



argi nine substitution at position 561 or a glycine to

gl utamat e substitution at position 555.[0070] In
wa@pmrheovaspect, the invention provides an i sSOPEL/ES2007/012939

bi ndi ng protein that binds human HGF with a kd of

4. XxIO5 s" 1 or lower, 3.xIO 5 s 1lor |ower, or

2.XxIO5 s 1 or lower. The isolated binding proteins

can bind human HGF with a k from5 OxIO5 s 1 to

O5xI05 s !, or from4. XxIO5 s 1to 1l.XIO5 or from

3.0xI0 5 s 1to 1.5xI0O5 s 1. In another aspect, the

i nvention provides an isol attéd bi nding protein that

bi nds human HG- with a KD of 100 pMor |ower, or 20 pM

or roiréi'@ that binds

[0070] ;°_ In aatne%egg#ggsp 1M n ﬁﬂﬁov1&%a§1&%t9&brﬂ@ pr

protelns can human 58, KD
human HGHwitAG memwaaoﬁM arlowen h0xa 0p i oo leverpr %PXW ofn qulower.

The 1sogat?j*}?m%mg io teg{s cféaglw d2 Qurggﬂx Iii&fg'gutﬂ Q{ rLrSO(m 1155 PV 08x107 s

Se Spec ues are
from 4.0e1eT 411 Rerok10 Tk omtiohoBlox1Gih s tmtiéxlli) ﬁe chnaliathesraspect, the

descri ped i.n Ex noth t
inventipryproides ﬁnb?oé?f‘leggg’dé’ﬁg Pré% glé% bbrfq’? ARG ot o? Z‘?lﬁl?% R 8100 pM or
lower, & Zﬂjﬁ\dm#meﬁ'@ 1 O\MMlbel.ldwdrher apM bxoldyvehl itls isotatéxibimding proteins

can blnéwvgpﬁ%%%ﬁ@ ?lar%&ﬁrgw S M Feam AR P g from 15 pM

to 10 pME%§ o BV B3 pBI 6r fbAOVLPM 1o DpE fUﬂ&ﬁhS@thSrvﬁﬁ&ispcmﬁed Kp
nbodi ments, the %I

ndi ng.protejns can |nB IB H(% e 6.

values ﬁneoiﬁemnmﬁddg' the racthpds, apd pndsy Ahe pRNAILORS, BPSGH; ﬁg Xample
proteins can have an | C50 (concentr tlg (} hat bind
[0071] rraxImanethesaspact, the jnventign Proyvadss agysplpted binding Bf(’t%l.né, at binds

human HGF, v@h%elcrjpmé anﬁwhy%ﬁdm ﬁ%@&i}x BEFAYRE |845é Ky bITE7°C than at 25°C.
prot’ocol "descri 7(a). In cert%n ot her .
The birsibpioteintbinding, epb@mﬂﬂlyﬁgn%m@mh GEawithedto kess then g at 37°C.

BrdU i ncorporation in 4 MBr-5 cells (ATCC, Catalo
[0072] CCL kOBheuasprgts ahé embotbuends dhe blsding Rrotoins fmdninby 3@&3 from

bmdmé g(w:e-ﬁflet g?é; g)%agrgﬁglggt}?g rb%éfﬁﬁ@égo‘i’é}é% cﬁghdv% 1@}%(42911&%@{1011 at 50% of

maximlm Bhibitidd) @f at tmelrabouhéﬁ ﬁésé@e& 5u §40ng 5¢ hred ES{%!MO’&GD assayed

using tgﬁg{%ﬁ)wi ﬂF%cnbEﬁ érr{rglx (a} o ec%gt;afngcgﬁerg%xﬁﬁédlgments the binding
proteinisRhh béﬁtrd‘tﬁe BGF Bt 1ﬁdonpef$bn i 6 YYBov\dels (AHCG, Ratadog No.

ass a No. CRL-1435) usin
CCLZQ%ﬁé’S%g‘Q g/irh %'?chm e l@g The bi ndi ng |)orot ej gs
sti rrul ted L,at
o TS B SRR 7 2.2,
20, 15UR), 301108 nM&ﬁvacaswheleayeni stagfheeprStocdl despribaiLiotExemple 7(b).

In certgxrq\pglq{}%l %851;}8%%' tBF a&tﬁ%kﬁoﬁelgg{; r Ql 3' E‘rﬁn&t 1.{('}}? stimulated c-Met
phospliitPlafieh 'ﬂ?PCkﬁ@éMsl AT, Mahassi VA WQNOWE wisig the assay

encoding light chain variable re
descrtyaiin BRI SHS PEIPG BoL BhTEHTT YOdy ORUSfEag 2 i Met
phosplibryRHBE E&P@LS SUIWRE bi 8C5oTD nM or less (Table 8), using the assay described

in Example 9.

II — Production of Binding Proteins

[0074] Binding proteins of the invention can be produced in various ways using approaches
know in the art. For example, DNA molecules encoding light chain variable regions and heavy
chain variable regions can be chemically synthesized, uéing a commercial synthesizer and
sequence information provided herein. Such synthetic DNA molecules can be li gated to other

appropriate nucleotide sequences, including, e.g., constant region coding sequences, and



sequence i nformation provided herein. Such synthetic
DNA nol ecul es can be ligated to other appropriate
woesreapde sequences, including, e.g., constaPCT/USPODONL2939
codi ng sequences, andexpression control sequences, to
produce conventional gene expression constructs
encodi ng the desired binding proteins. Production of
defi ned gene constructs is within routine skill in the
art. Alternatively, the sequences provided herein can
be cl oned out of hybridomas by conventiona
hybri di zation techni ques or-1PGCR t echni ques, using
synthetic nucleic acid probes whose sequences are

expreshGSEShtN sERRHERC & ﬁﬁhﬁ&@@(‘iﬂ\@ﬂﬁg{?ég éhg@gxed?&r S%m(ap?%g%tlﬁ %ﬁcoding the

] a[t_sequence |nforqat|on regar genes enco
desiredrbindipg armieins.gRrodaktiom of définadrdeme canstivstuis eitliin routine skill in the

- ' f h bes i
art. AUHHER el shocy RIS RheAdp 88 FyBlea MICRC RY R eEp ey
conventichal iybridizdiionytecheiqesor BORecldiiqgs pushiigsyithatRmuateic acid probes
whose LERAN SRk 8358 b BB GRR ¥ Bk o & sequence
infonnat'rmgadnigl(genes ﬁﬁdoam ’Tbieﬂ‘ﬁ_hi'}olﬂncg th;aham of kxﬁlﬁm dgﬁbb@i@s in
..art. ar 0S cell]s I NnClLu , 10OIr exa e,. L.
hybridH el P e ek ek PERPES 5 OO BRPESilgh fhe art

100751 S5 QA0 BRIkt Ao LUK 8L Pk, KIS g
into exffression vddegrs Ghich 2a6l bBYRkETReE @ltb 2 HobBdelld@a BRndard transfection or

£ otherMAiggfro%%ce Lnnungglobulln protein. Transfected .
transtofRiondafniawes RGP Sihatn BEPIE bRy hest pls inshrdepngremple, E. coli
cells, ChiRsdRahstEebV a8y (OHONRIAS HENE ARGy Han Hrli@ady %{Pﬂ&) cells,

exanpl e, the genes that encode the I nmunogl obul
monkey kigrey gglls » BwapR bopatpeghludar carpinmra caflsdlergadden GaYy and

myelonfXRR it B ik eﬁmﬁg %&gﬁgﬁm@gf&qu ;L&gint. ecnLAayes fost cells

nown in the art. i particu expressi on ah
can be grgminfyndar ¢anditdensdhat pammitthe hostaells tlepamekisibe pams ofthaterest, for

' [ I d,. For . ex le, if th ‘

cxampi2 L 883 USSPl g i S BB Sl spgons. he

resulting gpresgior prdastsicen bedataasted ising techrdgesKpowshadhdyrt.
positioni ng the engi neered gene downstream from a

[0076] s ui Thetpaetitdat epressiopragiueificatiog condliignsowil My depehding upon what

' S e ... a_se nce encodi ng fragme B...
cxpressRpHenSRMRAG R % cra Pl AR S Eu SR e MR SRR Y e i e
cloned ptmfleé@m¥mm@ckm: ﬂﬁﬁﬁfﬂdcﬁbﬁp}ibhtdﬂﬁiﬂo&ﬁidnﬁ% tlhfe engingered gene

i nclusi on ies in e cytopl a of _the cells, an
dovmstigd f0in Ad8LE Btk progictiny B 8F Tohenda fighgeauence, .¢., a
sequendereancding fiagmieat Bsiipronin ATFBINEhe fsuRfsl dxprdags ARidd8Btein
are sol.ubilized, .and the expressed proteins refolde

typically gePiErdave i iractile srdprysion hedies iy thesyinnlasmefitiegells, and may be

harvestdtatier Aidteptidresand bam% PrLRipRSss of A ddtidhl FHGefractile bodies then
e expressed i n eukayotic host

ave sotuflfled Tidhe Sxamesed protpieaniidsd i chraveiiby gba msthads alrsady

establishdd ol MAF Vi@ FeddhBind (FERERSSI ON vector containing a
sui t abl e eukaryotic pronoter, a secretion signal

{0077] | MIPNRENERIKLI RAL A Sexpfdied B LU0t iR 2Sis, FY Skample,
myeloma cells or CHO cells, it is first inserted into an expression vector containing a suitable
eukaryotic promoter, a secretion signal, immunoglobulin enhaincers, 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

be transfected into myeloma cells or CHO cells using established transfection protocols. Such



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

weprneoor a part of, a heavy or |ight chain POI/D82007/012939
expressed. The gene construct can be transfected into
nyel oma cells or CHO cells using established
transfection protocols. Suchtransfected cells can
express VL or VH fragnents, VL-VH heterodiners, VH VL
or V L-VH single chain pol ypeptides, conplete heavy or
I'i ght i nmunogl obulin chains, or portions thereof, each
of which may be attached to-® protein domain having
anot her function (e.g., cytotoxicity). Il -

s el b e Y YA Ve Bl Kl Y Vi Vs single

chain podypeptides, zempatd beavyrurdighe praminoglobpkim chidigs, Vvlnom peﬂﬂﬁﬁ thereof, each
For en

o e B oA B Bl PR saRRL e, i

III—Nfoﬁﬁié?athé{?ng 53%(% an. be nodified to reduce its
—mmvmm—grm%ﬁgﬁ#ended I eci p| ent .
oorsy B9 RhiEbl e O e SRR B tomanc
dependax@npxtreﬂue amgndmi' isefcfthobindingt p‘l’@teﬁl%, ) e@¥ihpleDxihen tl§£151|ﬁd1ng
oot B 88 B R it B b birra e o rdce s
1mmuanemomys irt e hiite AdeRiSretipient € Aleigive Reoran fatl&i%ﬁhc’dhE)blmlng protein can
be fu g ﬂggz and, anti body fragments are known I n the

© Tusegrqr covpigd Lo PR RygieLn Ebﬁem@eug’é Gxugpieed gewvigrtactor, cytokine, or

cytotoxthl BuelabRdifitationd G sdHidvea \M%,t %:’I'OBQh@ et tﬁﬁﬁgﬂf’atl%fm techniques
the invention. For exanple, en the bi n I ng proteins

knowndp the t.ne adninistered to a human, the binding
protel ns {)referably are_engi neered to reduce their

[0079] ant VaHAPE eFRniesHigEYicingihs aptigrndeity offantifofliss pod entileaily
fragmehf A8 kKhOWRM AR 4O "Thdsk B RLARIEY card Qéau%ld'f@ Q%cﬁﬁ:g of 'eﬂghﬁ]ege the

protei ns have the sanme or substantia
antigenigify ¢f thy bingling preteing ¢5be iaentipe. Gor gxamaplemhemﬂmmmmag proteins

are to Hl ardgrhﬁﬂte%d)ﬁ & Rurhin Vﬁﬁec‘bﬁlﬁm& ;%@te%ﬁsoépﬁf ? 99891 4 en(%l%eeﬁed to reduce

known humani zgt1on a ¢ pr
their angiggnicitydn bamans. Whiis préqessiolien Dafemeicons hmnhmlzmrjpm NBreferably, the

clLes nouse
T R I T A, R J—
the origina) gyod; huhdniizeddrindisg erote it evag derivedomn. I n this

exanple, the resulting antibody is a nouse-hunan
[0080] ¢ hi Ireone, welhknewvi hemauization episbact, chipgirRprofahEeis @fsatddlin which

S D R T
1mmund§9bulmbe@hstafrm regie«xramﬁdnﬁ a ddoond, ffere st ﬁgcxgé JO84) humlan In this
BN T M T
sequengdRpin prawiple, dre T30 idfdinOROtIt AsERRhe c@lﬂﬂetﬂ)aﬁ%&ﬁgse(q/DRnces This

In t her approach, known as
type of gRpod s AHEI RGBT EACFI O 0T PG Momsavy T 1A FROC. NAT
ACAD. Scl. 81: 6851-6855, Neuberger er al. (1984) NATURE 312: 604-608; U.S. Patent Nos.

6,893,625 (Robinson); 5,500,362 (Robinson); and 4,816,567 (Cabilly).

{0081} In another approach, known as CDR grafiing, 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
embodiments, the CDRs of the light and heavy chain variable regions of an anti-HGF antibody

are grafted into human FRs or consensus human FRs. In order to create consensus human FRs,



vari abl e regions of an antibody of interest are
grafted into franeworks (FRs) from another species.
wo-e007ax3opl e, nurine CDRs can be grafted into PCHES2FR12939
sequences. In sonme enbodi ments, the CDRs of the |ight
and heavy chain variable regions of an anti-HGF
anti body are grafted into human FRs or consensus human
FRs. In order to create consensus human FRs, FRs from
several human heavy chain or |ight chain am no acid
sequences are aligned to identify a consensus amn no
acid sequence. CDR graftingl®s described, for exanple,
in US. Patent Nos. 7,022,500 (Queen); 6,982,321

FRs fro sgg%ra]}%?n?bgiga% cixgg{ %&Grg%gm? agli %91@1 &g@éﬂc% dre aligned to

identify @@o@8ensps 5mﬁﬁ’5a03& Zequidocy eﬁBBogn)aftlra @@ssmd( fon éémlple in U.S.

s Sk O QUSRI 1238 St SRR sz o

5,693,785 ((heexns 5,859,205 (AdAH85, 683376N((1Qu2@9 5565432 §Heogenbgom);

s 350 e S RSS2 A0 30 B 341 8 25 ik

et al. (198800 A RURER B3 2:BPIBITe Meghdeyeh 8¢ £ (1088 SarENe:IE|2$9n M}A}IS% and
are created by an alternative formof grafting. In

Winter gh998) RERSHEE1438n92 G man FR sequences are chosen from

a set of human germin enes based. .on. the sk ural
[0082] s rp|agrappyoash cﬁﬁ tﬁh‘ﬁﬁﬁl atigny t?é‘%‘g dies Ihe ‘r%g‘fi‘s
1mmun(?éaﬁé?8'di¥ rédhicBg of Hlﬁﬁﬁﬁia@&ﬁa:e -Efﬁa&cﬁlﬁbpmalﬁé}nhﬁvedbmrdf lge@&m g. In

exanmple, in U 'S Patent 881, 55% lgm oot e}mla based
superhunpariizgtiont hanan FRoggyenyes N@I\ﬂméf_ &8@* asef phhyman germline genes base

on the s[trQlQﬁg‘%l SIfIGE hORGRER CIPRS ﬁﬂt‘ﬂ@% HAY RRARE bﬁﬂlﬁddy to be

techni ques are known as "reshapi

humanizés; pEhis ppmeack i ¢Q§ﬁnbecb forgxampde. iin §J- $e%4§?rft§@? (e881p37 (Foote) and

in Tan ¢ aqd@?gﬁgr W K- \PRELES N, §2$HM(Z e \mmN’%an 8 1
[0083] Ot@??ﬁﬁ%ﬁ%es&é?% g@ﬁ? }_g%a:l%ﬁﬁlﬁe &%ﬁm%gés arék@own as

“reshapn@’é Ehypegé iioenizhtaa,h gr Sspeeingires éClsgir f%@@dﬁ%%]@gg@fﬁ?@
aci d.resjdue y 31
antlbod?eép :gg:ge‘a b \;agwam1 els ai gl EAWAL@%F% ng Ag’f‘Pﬁ\AA & IMMUNOL.

M no " aci I dués” nore re tiently Tound
105; R@guskﬁl et .slam@%;p SROT. @mmama%&ﬁﬁaﬁO‘armdﬂb&yPaWhﬁ Not§é2,035

anti body resuyrfacing i s _descr,
oy P e A SR Pt o i s
in the IEXSHPARIBOIRREE fb@!‘d&eﬁ OF afiy atiﬂiragduesﬁnm@drmhﬁw fyund at the same
use.in

posmoglkg%ﬁlafggrg%t?%g( ‘Iy?)rg 8 d Iilg(gc{?r r(e@gé%cxrhgelsrgiefcnbe% for example, in
US. Pd?&gi}e@tge@g&mi)(pewsﬂss@ i nvol ves a vacci ni a virus-based
vector to express antibodies in manmalian cells. Hi gh

[0084] Lg\afl?n‘é aeﬁg ?ﬂﬂ‘ﬁ?ﬁ%ﬁgﬁ] ?r cdh\\/eﬁflii%l h%tn@fselaﬁ?hm?giggdom fform suitable for
medicap ugg 1 1n spa}(g?"fvn ReHC F@%%477te%ﬂ§’§?§’ @}j 30c1ngx,§§6.’, %gﬁhester,
NY), “ﬁg@ﬁ‘ﬂﬁbﬁfe}s a VaBéinia virus-based vector to express 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.
(Palo Alto, CA). This technology involves the use of a proprietary human “acceptor” library to

produce an “epitope focused” library for antibody selection.



6,872,518 (Zauderer). [0085] Another exenplary

approach for converting a nouse antibody into a form
w@iovakdogo f or use in humans is technol ogy praceCTEs2007/012939

commercially by Kal oBi os Pharnmaceuticals, Inc. (Palo

Alto, CA). This technol ogy involves the use of a

proprietary human "acceptor" library to produce an

“epitope focused" library for antibody

sel ection.[0086] Another exenplary approach for

nodi fying a nouse antibody into a formsuitable for

nmedi cal use in humans is HJRBN ENG NEERI NGt m

(HE(t m ) technol ogy, which is practiced commercially

o086} 2 bé%ﬁaé}? | 3@?@3&9\@8%?& ?%%Eodllfx@h%w}%ﬁ&%hb&ﬁg 16 @b suitable

for medical G6¢ BElym&ns7E BTN Emmmm@nd(ISE emlogm@@rrqh is

T T T e

No. WO mnogeana .8, Pdtert Noosndj766,88605,870,166; 5,82 51 235tand 5,869,619.
[0088] In addition, it is possible to create fully
[0087] hunBfy sitithe dplﬁ‘&ad:m indleding by bhite abppe apmrbachesean be used to

antlbodl es are re ared .us a Irans en| in
reduce Qf¢lEpinathuRAR ﬂ%‘?nb“da'ﬁn agtﬂﬂe’inﬁé’rﬁ lﬂg%%&been

repl aced. by .a subst anti al n of e..hunman.
10088) & iRt e PR e eetellh e Eaﬁs& iR, I this approach,
human bAFBEHREY 48 lﬂ)‘ré;!’hréd’lﬁsh@g'ld trahsgild meudenmuitdgh eteuhbiise’s antlbody-

nol ecul es. See, e.g.,. WO 8/2489 Jac ovitz et g{
produciag@enpsirye lae@nanla‘feﬂm %fs‘mﬂ%‘l@eé producing

genes. Sbh Ym@é*ﬁ%u@@ h&nﬁ@fmﬁlﬁﬁ@@ﬂo@ﬁﬁhﬁ 1@%&@%&&1&1&ﬁnﬁﬁaglobuhn
produced using the follow n riE@oac Transgenij c

molecudesn (Sge1¢- g Vﬁ@r?&ﬂ"r&?ﬁdﬂ@@b@fﬂﬁ sirily aned ienlse phit Rl S92y NATURE
GENETWStlg ?@ 136! E@ﬁg}h%ah%ﬁrﬁét' 'mé&nddlonaiFtibddiderdHeGroduced using

elTs fromt ce then are obtained fromthe m ce,
the follmmmxeaqm cFrahsgsait wicelcontainjag blenan jmanunee]obujin gepes are

1mmun§zgﬁ %Fhethemﬁ Elff‘of MQ‘&‘[P@ gﬁ}f(ﬁl' | %ﬂnggénc Jéi ent ! ?llléjl%.@ then are

escreene d sele to |l
obtameﬁyfbcrm dlosmics Whith areghémfasepwittaceyelnid-typdiceld lmpé@prqpare immortal

hybnchaa g@? lﬂésa?ﬁlbg bﬁ%rhc%gf eeﬂl%%es Iéxgﬁ?c%eneg %Bcelﬁ Qttea 85] 1&ﬁﬁfy hybridoma

cell linéd@iat produes shetibodses. spbeific exHiGH.e, if the bi nd| ng
protein is going to be used as a therapeutic, then the
[0089] bi nBimting pAsteing of dre iheenionjcag &t ednjughtedaridt umer mgtacules,

dependlyiupal QB HISHBTENSS HOr EXBPREy 1 v PPRPERP R S T [y vsed asa
apeikit Stk inl @l (1525 thfaaoth € le, an

P e&ﬁ%ﬁ‘éeﬁuflg@g’;ﬁ e e ol bl gg'i. ﬁ“?’"% °r?‘ampeh

effectog gieulesfhab SISO TS AFGRIOI (o EReEE R BB {ea fht the

effectoi='§fsJ Ath- Q%Qed eWt, 610X aiHN, lanthATwbleshle &g, 4 zfadldbdibel or toxin,
he ot'’her hand, t e effector nolecule is a pro

en, thscenticnn haofheEMDY BouR Erib MRESRBIAD HanE Sngard i viro
couplngé D sRET ¥ onEid SbMRan! th%te?éﬁtdr MB1BANE S Blotdin of Peftide, for

example, an enzyme, receptor, toxin, growth factor, cytokine or other immunomodulator, then
the binding protein can either be chemically coupled to the effector using in vitro coupling
chemistries or can be coupled to the effector as a fusion protein. Fusion proteins can be

constructed and expressed using the techniques similar to those discussed in section II.

IV — Use of Binding Proteins

[0090] The binding proteins described herein can be used as a diagnostic agent or a

therapeutic agent.



the binding protein can either be chemcally coupled
to the effector using in vitro coupling chemstries or

weaw7heogoupl ed to the effector as a fusion preCEUS2007/012939
Fusi on proteins can be constructed and expressed using
the techniques simlar to those discussed in section
IL I'V-Use of Binding Proteins [0090] The bi nding
proteins described herein can be used as a di agnostic
agent or a therapeutic agent.0 } Therapeutic
Applications [0091] Because the binding proteins of
the invention neutralize thd activity of HG-, they can
be used in various therapeutic applications. For

@Ea"pi"ﬁeraﬁ&i B‘pleath.@g proteins of the invention are

T { preventlon or treatnent of
[0091] hy %ﬂé Q&s%lthé B{n%‘i,#g’ @anc er@istflé 1r9fengb§ ﬁélﬁ%ﬂfze tBe Betivity of HGF, they

I ous forns o bi ndi ng pr ot el ns
can be usadmbearm dherapéutivi atpphcaironseﬁgt@(afmiéeap?%#am indinggriotsins of the

[
v B0 e R0, A BRRTARGycTRE e ortrs
e.g., varidusdbiigs pf @ir@en so as to |nh|b|t or reduce

proliferation of the tunor cell. In certain
[0092] erbudi birdihg proteimshan B ngedtodhkibitoriredidsithe praliferation pf tumor

proliferati t 50% 609 o 0/t
cts. 10H S e i 4 QB 1 R S 2 0B oo o
the blnd?ﬁ%)bﬁitélnlsé atl $& ehHisit bifedhcd protiferatvcef qheahmbecdt [ bl’ped.‘b.ln

embodisb By Sraane e B o 188 5B o, 70
0%)9@%b9ﬂ%qﬁqb§96the bi nding protein is used to inhibit or
reduce the proliferation of a tunor cell even when the

[0093] bi rlﬂ'c@&aﬂlré?ﬁl?édin}éhﬁdﬁlem‘ﬁ '\gpiotéiﬁe§u§&1ttoﬁﬂmmtaﬂtre(hicbprohferanon
bit hHGF binding to c-

tih
of a turgell wrapnbe Bibag Brotql@wwe% 2 ahthy coRAcs BRAkh Blet- In
other erBB&maﬂtsca'ge lgﬁflfﬁgﬁgotteﬂl s RBEDiotinhi®it ot oG EANB pidliferation of a tumor
gro eve

in a mnmmual. In such a method,
cell evenrwiadrf tbc pinding pmiein WadstHEGB batiders not splstantjally inhibit hHGF binding

red t to inhibit or sl ow
tOCJd% %P P’gﬁghgﬁg%ﬁﬁ?ﬁgsﬁg%%lﬂﬁsAccordlngly, t he

[0094] gl%pa[oglt? O‘ﬂ? | Qﬁc’) 3 er%HPéa%doet 1156 @nibi¢ "B sfow 18%vn tumor growth

d conprises
or deve@difﬂldmtm ema:lgmtab hschamrahod antedieatieciamennt gf the binding protein is

iS5 € LRG0 TG gl

Accordiidl{h, B8 birtkiig plasinacalbd esatlity treat tuersidbeexdnaplesio aggammal. The

ASLSU T AN NTE R

binding pRWIAE The @fncﬁng' @fdtﬁh}éa@f)e ki sispdndoneodinsonténaion with another

I ncl udi ng,. for ? HGF res nS|ve
pharmaceutically active molec ule, so as fo treat the
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[0095] Tt is contemplated that the binding proteins of the invention can be used in the
treatment of a variety of HGF responsive disorders, including, for example, HGF responsive
tumor cells in lung cancer, breast cancer, colon cancer, prostate cancer, ovarian cancer, head
and neck cancer, ovarian cancer, multiple myeloma, liver cancer, gastric cancer, esophageal
cancer, kidney cancer, nasopharangeal cancer, pancreatic cancer, mesothelioma, melanoma and

glioblastoma.

[0096] As used herein, “treat, “treating” and “treatment” refer to the treatment of a disease-

state in a mammal, particularly in a human, and include: (a) preventing the disease-state from



tunor cells in lung cancer, breast cancer, colon
cancer, prostate cancer, ovarian cancer, head and neck
W@ a0vce309@vari an cancer, nmultiple nyel oma, |i vBET/US2007/012939
cancer, gastric cancer, esophageal cancer, ki dney
cancer, nasopharangeal cancer, pancreatic cancer,
nmesot hel i oma, nel anoma and gl i obl astonma. [0096] As
used herein, "treat, "treating" and "treatnent" refer
to the treatnent of a diseasestate in a mammal
particularly in a human, and include: (a) preventing
t he di sease-state fronoccuraikng in a mammal, in
particul ar, when such nmammal is predi sposed to the

o SRS By B i, 5 S5 BRBRSIePR BB

but hasjrtog ydtehﬁeh cirpmosed @a’i@hﬁmg to(b) ireHibieivi mige dhh&se—state 1 e., arresting its
ase usin ressi on of
develoGhSRESRYSE) ferarindi ur %gfea%f ey Spett G Fgeesripe el Ppdiscase state

(0097 27y rr e RIS Stk Moo b chRRRRaR bt v n e
range offrfmm alixou 0. mpridgdg anaeuamnmgﬂ@oop@éﬂ@gry fegthia®Bad 1 ekl about 100

A R ORTITR C T I

variabl€¥ sudh 26 &%EtypE ahd Q:kt@ﬁtt dfodisdale Qlem‘di&ﬁbﬁ% bé '&%at@& Sthalolverall health
particul ar patient he reiative

02 eal th status of E
status ofithy prgtigulpr eationb 4 ?reérﬂ‘teh‘téoh?igml ﬁ@l%%?ﬁﬁhﬁr hiedipg praein delivered,
the forﬁlﬁﬁtlﬁﬁ bffiﬂeaﬂlh&mg Photbhie cll ﬂ}gée'ﬂge errcp r%@k@ of EHEpi %%ﬁ formulation,

pes of excrprentsrnt e [at1on,
and theyTg ea&e@f@mﬁrrm@x r Hhd ipitial ﬁneager@rlmnallsted@ismge be increased beyond the

upper lé\@ﬂrﬂbﬁ%ﬂoezq pidly aaﬁeil %%&?&rﬁ%&’ 1o SR g? Bgsﬂr@géxfél recire initial

in order to rapr |eve e desire
dosage maydhecsmpadies thanghe pp@mum aridethe deéagesmynmbs pmgmsswery increased

during %}r%%g?ésg S,) F\?Ig Eénlig|Hr?rqcr as e'gb’e u?ﬂen‘y m? fie'c o ur oﬁ“ﬂa&ﬂoﬁ%ﬁﬁ can be

0pt1m12r§épegd Imy cmenlhentpldﬂlasrthﬂme escalarann sindy Hhuigmed:lm&ag €¢rom 0.5 mg/kg
Phase |

o205, S M By A RSl SBricion,

dosage agllohagt arldohe ﬂg;seﬁsfea{qiéndftﬁm r?ar% ttedtyd. dEﬁ@ﬁﬁl@r)ﬂQosﬁitilg fa &e?fﬁfes are once
[ adm nit stra o) anou an e

per dayy B 88 SRR BaHE BRI 4 PESKEAA RECEHEN Apyro s pstation is

parentefal,eﬂg.ehﬁnaQSncarsﬁnﬁﬁi‘cﬁl Wmﬂﬁwn%f@r@orﬂﬁ[on%&rktﬂﬂﬂ@-&@@&dwgs is

referred route of adm nistration
within ‘i’fQ "6?% @ﬂmﬁ éﬁr W%Tffﬂa%ﬂ’&egs qftheigventions dherhingdineaprotein,
e.g., mdtocloRabaltivaal, 1@@}6&9%%8@@0&1599}?& #h Wﬁe@é&‘saﬁfn@'a@ tHMime of
skill in the art. In sone enbodi nents of

admini§tiigRt i on, the binding protein, e.g., nDnocIonw

ant j bod is lyophilized and reconstituted in buffered
[0098] & {hecbiling puotimgamat bearimisissered pithr alpmrgrgip cpmbination with other

phannabérﬂﬁlzhlllﬂ 2B BERYIRY DR B RS ehGd di%l’ﬂlrs %ﬂﬂﬁoﬂfodnlators can
i n_conbination Wi th other pharmaceuticall

be admrnﬁéerg@ tegether Withethgtbiyading prdtsia, rapndwi a@hmgmtege@ before or after the
binding! g¥BlppOdul at ors, can be adm ni stered toget her mrth
the binding protein, or can be adm ni stered before or

[0099] af trfrmiulRions containing the binding proteins for therapeutic use, typically include
the binding proteins combined with a pharmaceutically acceptable carrier. As used herein,
“pharmaceutically acceptable carrier” means buffers, carriers, and excipients, that are, within
the scope of sound medical judgment, suitable for use in contact with the tissues of human
beings and animals without excessive toxicity, irritation, allergic response, or other problem or

complication, commensurate with a reasonable benefit/risk ratio. The carrier(s) should be



bi ndi ng protein. [0099] Fornul ations containing the
bi nding proteins for therapeutic use, typically
WO p@ae®9e he bi ndi ng proteins conbined with a PCT/US2007/012939
pharmaceutically acceptable carrier. As used herein,
"pharmaceutically acceptable carrier” means buffers,
carriers, and excipients, that are, within the scope
of sound nedi cal judgnent, suitable for use in contact
with the tissues of human bei ngs and ani mal s w t hout
excessive toxicity, irritation, allergic response, or
ot her problem or conplicati-®3,- coomensurate with a
reasonabl e benefit/risk ratio. The carrier(s) should
accepﬁ%lc@q{i% abkéor ﬁ&n% ﬁ Vﬂ{h 8 IR § &’iteh o tliﬂd. fdimulations and
the other ingredi rnulat S an
not delefstipteio the seq:memh é’haenaqmuenally Rtraptableccariics) llllythlS regard are
| egard. are. int
mtendeﬁccg qf? g@éa %nf%{]cf dAlan?f’f%-E r%pe\%g?s di elésgﬂn me IaS([:JOea I %lg%r}sotomc and
absoxpnwdddaymgagcmgsandnh@ tkau cronqmdbkebsﬁh phamfacéeﬂl@y af@inistration. The
nts le wt har maceuti ca

use of il P F‘%‘%‘E‘S%Pﬁé?ﬁ ARG ea poreav gythe at.

oo EPSRESE, Bt Rl ek g m and can e
preparcrtgsait edtable rettlod,dgeluditigtanyUMhaR@tHAS vl IioRtmate Marmacy

t t hod [.ud ft t hod P
art. & B o o T e b B S ot wit
its 1nte1ﬁﬁm©&tddf&ﬂnﬁﬁlstr£\tﬁ)ﬂ M 4hb1e8 oS i schid@ndi Ais ki RE1UdR parenteral
atible wt ts.intended route of

admlm%%&ﬁﬂ HORRAFLeY Jégragion, foexample, HuRVARQISy Hitjagermal,
inhalatioRClraikde RALI]TYpRED, taffthidoshl, ahd Pt adRARHRAESNT 95&111 Tolutlons for

adn1n|strat|on for exanpl e, intravenous, Intradernma
oral or paieatesaliagministatinreanhsl prepoptl dalany of ihamathods well known in the

pharmde8&did aﬂd{@s@faﬁécf 35 QAmprE &h %er@géth‘s Wzﬁr B%euf)zrcg Sc(?%nces 18th ed.

arent era m ni stratrof can
(Mack gh@l%@&w@ﬁmpm 119w in the phar maceut i cal ar t
descri bed, for exanple, in Rem ngton's Pharnaceutlca
[0101] scij E‘P@@datl(]@tshltéhie f‘éﬂm@kad?uimhstﬁahpngaﬁlbﬁmﬁp foilf 9F) discrete units

such as[1§)]eg%alnlé: O&{fg{ﬂ@ (%%ﬂa%l clélp Iesafﬁ)erts atff%ts nc]ﬁxg%:otrrlg%enges each

S
I Serat
containing &predblcesined apsmlneef thgeblmdmg pﬁﬁaﬁmh eswdsm’rmﬁular composition; a
roches nta n
sotuciof 824 Eheni A iRt RAPRET onciongors Dot 4 Shinmupeer
emulsiar oxr watek-dm-otl@apdsibhi on; a sol ution or a suspension in

an aqueous liquid or non-aqueous liquid; or an
[0102] oi | Fommwlati@rs sartalble ifmfpai)éntaraivadlﬁimitfa-t@inl in€lotd, SoOEkample, the

rllows FHORbo ST AL AR SHIL BPLE LOL RERILEL ol o, v o,
polyethglnmp(ghﬁmﬂs gl}&eﬁh@rprbﬁylémd #1961 (ﬁuﬁﬁbr%?thQ kolklits; antibacterial
ion, fixed Qi pol ethylene

agents %ﬂ‘%}@s 'gr?éig @f;bogp eenslgt:}j)gz[)wpée{g @q)%gqlaxﬁ sqﬁhﬁ]é jascorbic acid or sodium

blsulﬁté')UhEﬁ@Ihg @&k YRIH & ettlbhdiBsth Riecteaa 8ARMcR; PiefRrbsuch as acetates,
al cohol or methyl parabens: antioxidants such

citrates 5>§ pﬁgg@@ﬁﬁs @ang agents fordhg pdipstment of tonicity such as sodium chloride or
dextrose. pH can be adjusted with acids or bases, such as hydrochloric acid or sodium

hydroxide. The parenteral preparation can be enclosed in ampoules, disposable syringes or

multiple dose vials made of glass or plastic.

[0103] In general, compositions suitable for injectable use include aqueous solutions
(where water soluble) or dispersions and powders for the extemporaneous preparation of sterile

injectable solutions or dispersion. For intravenous administration, suitable carriers include



bisulfite; chelating agents such as

et hyl enedi am netetraacetic acid; buffers such as
w@e®rasmws) citrates or phosphates and agents fRPCT/Uk®07/012939

adj ustnment of tonicity such as sodium chloride or

dextrose. pH can be adjusted with acids or bases, such

as hydrochloric acid or sodi um hydroxi de. The

parenteral preparation can be enclosed i n anpoul es,

di sposabl e syringes or nultiple dose vials made of

gl ass or plastic. [0103] In general, conpositions

suitable for injectabl e use24ncl ude aqueous sol utions

(where wat er sol uble) or dispersions and powders for

physiolé%%aﬁ%glﬁ@})&[c fRURC AR r o‘%fELsfﬁr(thsJS{xesﬁ, HE55A8Y ENTY or

uti ons or I Spersion. ntraveno
phosphatgrtiuffesed salino (PBE)i & abdwdd barstabde anden cheicteyditiois aif aginnddcture and

[ cteriostatic ter. Crenophor ELTM (BASF,
storaze B R R e PR o o T e sy such a
bacterissfrolfihgbeThe edotier eimder a $dieer@ndispetsich Akdi@cdasihitpe for example,

d stor.age.and shoul d be preseyrved. agai nst. the
water, i G G e PP e G0Y [ SbrED et okt polyetheylene
glycol) gt wiitableantktiird®giereofhe carrier can be a sol vent or
di spersion nmedi um contai ni ng, for exanple, water,
- [0104] et heinemacalcibforfulition: praféblyir¥ GREHN. , SRFEIRM AN®N be
Iﬁﬂggﬁl and i uuglpolyetheylene glfcql), and suitable
accomplished, forexample, iy tilirguen fhrphgh serls itatipn merphipags; oibere the
composi6d B 19EpMilidE stetiBibhtich usthEHid ineMddWan bR Qoﬁ@uctec}] prior to or

.acconpl ished, for exanple, by filtration through
following izefipp 2Bq FRSATHITBIHNOR0C tsathanpaeeutioshroninosisionihas been

formuldtdRhdd FeeHorea! £F bkdrhlel AViHRINY Hilt nnmsgggsigﬁ %ep @mulsion
.. conducted prior to or follow ng I'yophifization and ’
solid, of ay @ Aghydrated 6n lyaphilized mewdhar naceut i cal conposi tion
has been fornul ated, it can be stored, for exanple, in
| s Riggnpstip Appligationsuspensi on, gel, emul sion, solid,
or as a dehydrated or |yophilized powder. (X)
[0105] b qWyhsaeves thehindiagiretsins[aoe 081l fon dinguestict vapbsiendiithgr in vitro or in
: ' . ' LCa: 0SeS;..eiit her, |
v, HELEEhTAALE, KR i ORISR EAPUTS T BALGT | e
moiety.| FheHetgctebletraeiet)i qapdiel anyamoietydwhimhtis gapablehofiproducing, either directly

. 4. t i. . iety. b . .
o inde RS ANRAPLEY, FEDE IR A R G pscope
such as gHyiiregion €37, ¥ Casbae( He) Hihesptogmal®2P)FSsuktuaiis)eor PHedine (2°1); a

- moiety may be .a radi gf sotope,. such as )
uores St SRR Ry o el o) My SR8 R oty S5, shodamine, or
luciferh&?&ﬁr{z&lm_e( 8&8)as atkalihd 5h0gimfasé,;l%'ﬁ-g?lla&o§iﬁu§& 6B HE6f3krafish

-.chem | umi nescent conpo _such .as uor.escei n
perox1dlgsseo P Cvgﬁ%tsg’gh Ph3 ggﬁ.ﬂ%ée:l, ,a ?Q}gfefié:l‘aﬁlﬁle’gﬁr mg,’ a latex or gold
particles licis vagetdod|thatehp bimgpitapratin chebac@ghaat Ot BadeiccRible moiety
rseradi sh i dase; .a spi.n probe, such as _a spin
gggn@,r etal

. ho ro K :
using = Atisber S gpbrodeee Fiaip il B ar o ARl #pREseribed it
(1962) Mairdrpa44:i 2Y5¢ Dakvid dr e (DIPABRRUEL Mk vt 132 101 RBRE er al. (1981) J.

gr tein %Fn &e %%? uga%e% to the detectable noiety

IMMUNOL. METH. 40: 219; an )ngr n (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.
[0106] The binding proteins can be employed in a wide range of immunoassay techniques
available in the art. Exemplary immunoassays include, for example, sandwich immunoassays,

competitive immunoassays, immunohistochemical procedures.

10107) In a sandwich immunoassay, two antibodies that bind an analyte or antigen of

interest are used, e.g., one immobilized onto a solid support, and one free in solution and



usi ng a nunber of approaches known in the art, for

exanpl e, as described in Hunter et al. (1962) NATURE
waZeh7199% David et al. (1974) BlI OCHEM STRY 13rPCT/032007/012939

Pain et al (1981) J. IMVUNOL. METH. 40: 219; andNygren

(1982) J. H STOCHEM AND CYTOCHEM 30: 407. The | abels

may be detected, e.g., visually or with the aid of a

spectrophot oneter or other detector. [0106] The

bi ndi ng proteins can be enployed in a w de range of

I mmunoassay techni ques available in the art. Exenplary

i mmunoassays i nclude, for ex@aaple, sandw ch

i mrunoassays, conpetitive i mrunoassays,

chenlca
labeled w%%e&g{tg@ ng%tyant i o% ?ag}é ScoP{agr}lgé knd aﬂlt%aﬁ ‘H‘ﬂ%eﬂced into this
system, &g axg@%nﬂfinds”tb&foﬂstheanﬁnolﬁbrhd antibody antéthqinbﬂjﬁd wztéwcly, to form a

"sandWQH}j ?Ig.%)él?lg glo%p?eﬁ? (ﬁmo%)&sﬁn %Dc?ﬁ;gﬁs{l%eqeo)# eoclzo% lgge r[pliﬂotem is detected

by wastﬁﬂ@ h¥vh nBA-tollfd aithpRBiponktt hod egess ilabtetedtdmtxboé)y&hd mpeasurmg
he antigen hinds to b edp t he lmmg}?llzed ,antHH‘kﬂ) dyAﬁ tivel

the amoalﬁéof Rbekd dnihedioermyplexss PdrRic o8 fg Alicrnatively,

the anuﬁs’dspfr%upiblﬁﬂf&x & BePdecddd b8 tlﬁktpmiﬁody'[ﬁlﬁ:léﬂ)wﬁtha)dethctable

protein is detected by washing awa on- bo
moiety OigPORIDAY s BHCBIL ApEhisa TEREPLRIP O HE SO sien.
theory %Iﬂlg)rg{&ﬂﬁtcaﬁfbel B85 SEmANLRO% S AT EXE ButtDed] Q@S"-PPIQKJCTICAL

support's surface. Alternatively, the ant | bod
IMMUNGL@GY | Mass] Dlekkm Naw Yerki Hedewet abyedﬁ 1R BHANRBOR

LABoa,gﬁc?R‘i{)g.gpﬁ!&A ﬁgghg?ﬁa?b&%f%wﬁm Ghd EIM%&IM JIr e8s. (1996)

evi ew of I nminol ogi cal assay

IMMUNORSS O AdaldemncyPamj Bwsttnocol s can be found in nunerous
texts, including Butt, ed., (1984) PRACTI CAL

[0108] | MMUNCLGEMpp bbbt the kibeted Hiading grateinsars wsefelasdp vivo imaging

1 NT1 BODI ES A U
st S TR S o SRR bl s o
interest(ih 986)eci PRANGASHA AR rE]g dPreetble Bosttyfor ifr @ﬂy@S]nagtng includes
IS contenp hatm abel ed bin | n
the radigaghiyf atgm +(?F&\I?Fg%'ml rraéhﬁgfl)’aag%'ﬂ{lgl agnLe 1tﬁ ta%aﬁ’lbliﬁ]f% éa? about six
hours. N@LRHHcEIE nkﬁét&@hlsbhﬁeﬁlm&gimv@gﬁﬁglﬁg im:hﬁtharmtroxnldalspm labels as
tissues of interest in.the ﬁ eferreq I
well asrlgﬁb@rgfl? aphfrapsitign me Il(gt%ﬁ. #%frcw]?.xﬁ w%el 19 Pﬁ@laxa ion in situ. In

additioh 6 iHARSof 1ﬁ§%@é&hbl\é§ecﬁidama'5ﬁ06 nﬁﬁuwmrﬂaj He (R4l sfandard
a gama ent er with hal f-1ife, of

t
radioinMoRRe heeB% Dretoeoliin dastiey U aesieb el a? a Eeotldes for high dose
radlomiuﬂﬁlg?]tam g? Ghdie Bk bERSIAR e RiMs P'aheham @YV)ep"Iodﬁle (**'1) and

. e and transition netal | ons,gl l,,,0f 95;{1
Indmmc(ud@)pﬂ"bp bindieg presein 6an balabeled with “3hdi {3 i t o1 C using coupling

ety fdcongtd e afihb @8d ABMinisterin
teChmcioe USW Standard radi ol mmn%‘?herapy prpg%ﬂoco s to ®

the xmeréeng agant ahwellasgepruing ahfl provessing fraagesney weHknewnfip the imaging art

d ai t
ot S L S LR B
immurothetpigs aréveel bkmaimin the atteiSeechan eyampleb bl Papint oS5 6B4.254.

| 1In and 99mIC usi ng coupling
[0109] Throughout the description, where compositions are described as having, including,

or comprising specific components, it is contemplated that compositions also consist essentially
of, or consist of, the recited components. Similarly, where processes are described as having,
including, or comprising specific process steps, the processes also consist essentially of, or
consist of, the recited processing steps. Except where indicated otherwise, the order of steps or

order for performing certain actions are immaterial so long as the invention remains operable.



techni ques known in the imaging arts. Simlarly,
procedures for preparing and adm nistering the inmaging
w@o@nti43so wel | as capturing and processi ng i nERERUS2087/012939
well known in the imaging art and so are not di scussed
in detail herein. Simlarly, nmethods for perform ng
ant i body- based i nmunot herapi es are well known in the
art. See, for exanple, U S. Patent No. 5,534, 254.
[0109] Throughout the description, where conpositions
are described as having, including, or conprising
speci fic conponents, it is-2ontenplated that
conpositions al so consist essentially of, or consist
Moreoch,If ‘unf B othE igg AoQMRANE hdre s%élﬁ' draktivns iffﬁ? b8 cBh@&RSH €S
escribed as having, including, or conprising
ﬁnmhm&medyflc process steps, the processes al so consi st
essentially of, or consist of, the recited processing
steps. Except wher e i ndEXAMPIESer wi se, the order of
steps or order for perfornmng certain actions are
[0110] i nﬁ!ﬂteefbllaW1rrgJEXaJngeaélstlhﬂ§ thepresurtion anchehasacterization of a number of

hH&& ]g@ tVQLé unl ess otherw se noted, two or nore
anti- éﬁg FP& ﬁ%y be conduct ed sinultaneously

Exampﬁf N?é‘%&g%ﬁ 110} 'eh{—I%lrlJ‘ Wn{&glo%i‘ i3aslisscuss the

racterlzalon or a nu er of

ant | 1
ot11) 57 B PO o PRI g OB b o
antibodiéescri bes the production of a nunber of anti-hHG

nmonocl onal anti bodies. [0112] I nmmunizations, fusions,
[0112] andnphiutingtiorse fisens, st @inanydeoeas wre ameupied at MBS Inc. (Portland,

ME), f “El{l%ﬁgd%?g’vgiﬂv? ol Ov%agir 892@1%?@%&&5(%M%&&%& 'Flpisrg AJ mice

and FivB@aAW/6 niic€ eveyeirmmunizda Mz’éﬂemmhmantlunbamﬁﬁtF R&BrPysiems,

aneag_sg&sD ,&f t@‘?g Mﬁo‘eﬁ? ggé%%%yvga%ﬁzg lweﬁag dﬁplaﬁinﬁ highest anti-

HGF a@fVity byt Kz yatd 1Linked IRymiaBorbentlA ke QELWW&@rchesﬂn for subsequent
Assay "(ELI'SA) were chosen for subéﬁguent usi

fusion. Sl earene AP REHoT BABSF AERIPPRECTUT SRS BESeRF: cBishg thon were
harve:stgﬁl L& ﬁfs@ﬁl mﬁi &Iy 810 eI NG RidHAPr688EtS WeddSbrfally @llutddl dh one or

Fusi on product's were serially dilute
more pblltcsdn elea;r clqmlgyp Supemataptsifeam the wauting ﬁlSl@gppgﬁxﬁépgﬁfl for their

I JURIEeaSTBRRSENE QhtibdtBES to HGF were
]”nmn% qgh %9pé%§%9&% Super nat ant s |ggntﬁf|ed as
further @haﬂaaﬁenzcrgbjﬁm vzwdﬁuestmrml H@mg\esﬁ diseupsed &y the following examples A

panel ogrtl]la‘éxa § e%sl A fnﬁgct%&]ﬁ{ oélvllren Hﬁ&tn'ag g/gke §Lﬁ)%§dd39 afld expanded. The

exanp A panel of
monochmbr mﬂxmdsesm)am wetequirfibddrychffihisy hiplonagegrashyyen Brotein A/G resin

neocll'l and expanded. The nonocl onal anti bodi es then
é“ﬁﬂ?% 'by affinity chromatography -on Protein

Examf)ai/eg—r §estiunence Analysis of anti-hHGF Monoclonal Antibodies

under

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

monoclonal antibodies produced in Example 1.

a. Determination of HGF Murine Monoclonal Antibody Isotypes

[0114] The light-chain type and heavy chain isotype of each monoclonal antibody were
determined using the IsoStrip Mouse Monoclonal Antibody Isotyping Kit in accordance the

manufacturer’s instructions (Roche Applied Science).



under standard conditions. Exanple 2-Sequence Anal ysis
of anti-hHG- Monocl onal Anti bodies [0113] This Exanple
waele®cnidboes i sot ype and sequence anal yses of theCT/US2007/012939
anti - hHGF nonocl onal anti bodi es produced in Exanple 1.
c Determ nation of HGF Muri ne Monocl onal Anti body
| sotvpes [0114] The light-chain type and heavy chain
_isotype of each nonocl onal antibody were determn ned
using the IsoStrip Muse Mnocl onal Anti body | sotyping
Kit in accordance the manufacturer's instructions
(Roche Applied Science).[01345] Al the antibodies were
determined to contain a Kappa i munogl obulin |ight

[0115] De?selp ma %ﬁgci\geg?;vemgm} rn?%la&’ ché%ﬂg%lﬁgggg %I;ig-léﬁlundglobuhn light chain

and an leGTUABGIdbulinHeavy chaid. Li ght Chai n Vari abl e Regi ons
0116] Total RNA was extracted from each nonocl onal
by méteiaiimatie 6f Wucleotidé BepcheesPieadingNmyreglotulin Heavy and

accar di th nufacturer's instructions (Q agen
i&ﬁ%&@ﬂ%ﬁ‘%@% Full-1ength first strand cDN
rat ed us t he SVART( ¢
[0116] An‘\éf qt?lgl%lgg Was %t{acgeglg%?xal ca frg)n{)flj Samry ﬁégﬁu réegplﬁme using the

RNeaS)J Nﬁﬁlfaté@tmm&ofdﬁl@fﬁ gehanifhdtgret’s énsdhictjomu@iegen Venlo, The
BD SMVART

Netherlmé aEt‘@@%&ﬂé %é&t&@% 5{)3% 8@@ ée%er'jltetl gg@gltbe ﬁg S%RTTM RACE
cDNA ﬁmml&mlt%cbﬂﬁﬁné B thehdddEichirbth iddtdubtiond (Cluditects using the

) SEQ | D NO
ohgonu{clgotldh prlmfsp]ég)eSMAIgT IIR%@% %qgéﬁgtggtg?.fﬁé?gcgg%ﬁfﬁgﬁﬁ?ggg g)) (SEQ ID

NO. 85;%&%@ Cb%ll]rﬂneg- pe tMafRRketieenoNsSwatet he kg andn =12, g,

I munogl obul i n_chai ns were anp

¢, or t) (BE@IR N®o$§brfer ﬁ@@t@@ﬁ%fﬁe FACH @amémgphﬁ@at@vafﬁﬁ\% Ends).
Hi gh-Fidelity PCR System (Roche Applied Science

[0117) ac cBhalvaripblereginmsmdibe Kepps ard %Iea\ﬁ’s@g@&} %ﬁ!ém&l@'awl chains were

amplifi 8$ g& & C‘f@@o?)}?njngragg %QﬁSR%Elgrﬂf‘%é fHeatk %@1 IP-héﬁ@lgkhty PCR System

nuc m X Uni vert sal rimer Mx A
(RocheoippﬁledcﬂchCa):ga:othag t@ﬂ@ggg'oéa@wglsg@ﬁﬁalcbaa% gHa@\a/gq asﬂ \ variable

reglonwrggg)%l’\}%gﬂ ith @;ndﬁ o&jg%hg kfeiéi%ﬂit ﬁﬂglgfs §P£11%%QM1Q A (mix of

gi on spem
5’ ctaaﬂabgdmfactaﬁgtg@eaagSagﬂggtagmag@gag@C {SEQATENG. '87) @gQﬂ D

NO. t t r. .
coascngc o e S I8RO SURELF R AR e
either Wt&t@c&i@@ctteﬁ:aa&dab@ﬁn (&IE(Q(IDI Idecgﬂ oY’ gotagteiitagacegdtgggggtgteg 3

a a nst ant
(SEQ IR’NQ@PO) eﬂ(@mc?xgm gqr&a&)(lq &(H{st\’éegg axapgﬁfg Qﬁ%@?’ oilgégtsleotlde
prlmer lnkix I\@nv&%ﬁl {mé&r MEQ ACAIPYYCHESI LCagadrg Regidn speSHQ frimer, either 5°
ctcattcctgttgaagctcttgacaat 3’ (SEQ ID NO. 91) or 5° cgactgaggcacctceagatgtt 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)
according to the manufacturer’s instructions (Invitrogen, Carlsbad, CA) and transformed into
DHS5 bacteria using standard transformation techniques. Plasmid DNA isolated from
transformed bacterial clones was sequenced using T7 (5’ TAATACGACTCACTATAGGG 37)
(SEQ ID NO. 93), M13 Forward (5> GTAAAACGACGGCCAGT 3°) (SEQ ID NO. 94), and
M13 Reverse primers (53> CAGGAAACAGCTATGACC 3°) (SEQ ID NO. 95) by Agencourt



[0118] Individual PCR products were fractionated by
agarose gel electrophoresis and purified using the
w@@auioho Gel Purification kit according to thBCT/US2007/012939
manuf acturer's instructions (Q agen). The PCR products
wer e subsequently cloned into the pCR2.1 TOPO pl asm d
usi ng the topoi sonerase based cloning kit TOPO TA
Coning(r) Kit (with pCR(r)2.1-TOPQ(r) vector)
according to the manufacturer's instructions
(I'nvitrogen, Carlsbad, CA) and transforned into DH5
bacteria using standard tragsformtion techni ques.
Plasm d DNA isolated fromtransformed bacterial clones

Biosciert\l\cgsé@fc’qeg%%%%?aﬁg%i;é’%ioﬁg% r@%ﬁ%@@é%ﬁ éée%ﬁﬁ: glz'l(ge of the

variable(rSEQh IsBN@ceD P he seqdeides v rRenalysd yingréeeof HTI software

Onvitrogge agartiat s0ra e YT Y -OpEmakPIdPhcony DA

(http://iDEHHBBE NS BRVHRAS) tbadériiFyntihd yoifiven saipbéengiof saguences.
vari abl e regi on sequences. The sequences were anal yzed
&S IDGer¥RitRIn MfMTudedideSeuk o InBaurogheimlindAgavy and
a e [ MGL V-Q,Ieﬁ nehser ver

5 - - v/ v ) V c
conb G Akl abl e region sequences. Cl1 Determ nation of
NucTeot1de Sequences Encodi ng I mmunogl obulin Heavy and

[0119] L 98 Q}?g%ﬂ SRS R0 theREAB OTD KU aF3d§Gh @haihd3verd PER amplified
1F3. and 2B8 Kappa and | gd chains [0119] Full Length
from the DRNA fisatedipboyagsing the foAWard PG chaj ns were PCR

5° gggg?g%%tﬁ%g%raédﬁggé%ﬁ@tg@%ajﬁaﬁ&&@@gcﬁ%ﬁgﬁ&w&@’t(f’t&rt codon underlined)

(SEQ I@Q@Qaﬁ:@@ﬂt@@t@@@&dﬁh@cﬁg gct gccaccat gaact tt gggct cagat
ggggacéa%%ftéttﬁéea%g%a% F\%%Eﬁp%&ﬁn%%qggaéé@%%rghé&%@’ (g‘t‘gngh&l Mederfifidd) (SEQ ID
NO. 97ygBgteaght3i AdangeRfclefigthninres avpifed§ang GsFaYagreated

3. (st codon underlined) (SEQ ID NO. 97). Full
above‘i_sé‘}ggt?‘ﬁ(%gwgpgpe{he 2B8 1gd chain was anmplified from

5° ggodadndtiiicabeaiessgsrhmeaciasigpgtgohecthtatoatactti Bl (atart godon underlined)

acaagt t t gt acaaaaaagcaggct-gccaccat gggat ggagct at at ca
(SEQ Iggg%c?ﬂm@reg%ﬁs%ﬁm?ﬁdon underlined) (SEQ ID NO. 98)

5° gggﬁt@ga&t@g‘tﬁéa“agaeﬁ{g'b@@t@étttaccaggagagtgggagag 3’ (stop codon underlined) (SEQ
ggqgg)gaccact 't gt acaagaaagct gggt t cat t t accaggagagt gggagag
ID NO399)( st op codon underlined) (SEQ ID NO. 99). [0120]

{0120} E g: lﬁ@l&i{%gmggg{qekg}% éggpal%}?gg w%%‘pl%ﬁ u%{HQ fhg Lf(?x‘évard

i 9 gg&aggjr& t2GARIRARER G A6t ASLAGR0E BYRaigtetatadt (tayycodon
pnmertgcg?cat a 'igst art caodon under,|l i ned) %EQ | DNO. 100)
underligpd) (SFL He P¥y-

S]LDO?) apg ghe reverse primer
5° ggggaccactttgtacaagaaagetgggtetaacacteattectgtigaagete 37 (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 sequencing methods to identify the sequence of the

constant region and further confirm variable region sequences.

d. Sequence Analysis

[0121] Variable Regions (normal text) were identified using IMGT/V -QUEST webserver
software (hittp://imgt.cines.fr/textes/vquest/). Signal Peptide sequences were predicted based on
identification of the in frame start codon (ATG) that was upstream of the identified Variable

Region. Signal Peptide sequences were identified and are underlined below.



5
ggggaccact tt gt acaagaaagct gggt ct aacact catt cct gtt gaagctc
w@200084#30p0 codon underlined) (SEQ ID NO 101). RORUS2007/012939
fragnents were subcloned i nto pDONR221 (I nvitrogen,

Carl sbad, CA) by Gateway BP reconbi nation reaction

(I'nvitrogen, Carlsbad, CA) and sequenced by Agencourt

Bi osci ence usi ng standard di deoxy DNA sequenci ng

nmet hods to identify the sequence of the constant

region and further confirmvariable regi on sequences.

cL Sequence Anal ysis [0121}2%ari abl e Regi ons (nor nal

text) were identified using | MGI/ V- QEST webserver
[0122] Pogllh\éggset nlaebRad bf SRh-vaHBS! ré%ﬁ)ﬁ’f{)ﬁ’é/ HOURRE bF theSledPdddon

Sequences were ased on

generatddde_snﬂiefuauablemnsthnt ﬂeglqnnumtame Bhisinucleetifteris inchajed inghe variable

upstre the| i fi hs
esion R SRR Sy 2 R bRt Sy B
below nhﬂhwkthb@ﬂa&al]atxbrﬂefﬂﬁsjunnucﬂx eaddrde of each vari abl e
region is the first base of the next codon generated
[0123] by Ihleedetas Icf&ﬁk@ﬂ‘x@@ﬁﬁ'ﬁ)&né héa&gzl arkappa chaioantifddyssequences, the
nucl eotide is |n ere
variablq TEE108 35ANEAS6E P RAESBTENC SRS Gl AOE TR ONe QPO R rogion
sequenc%@@ﬂik%{gna[ %fu@ﬁl&sbkéﬁﬁlkrhﬁid)w include the translation
this junction codon. [0123] In order to create the
[0124] Corm etze3 eavy ChiiinkaRdleRegion EBEQUDANOs ¢juences, t he
variabl e reglon sequences noted bel ow are conbi ned
pMth & &@giﬂﬁatﬁgcﬁﬁ}ga&&taqttewa@igﬁmmﬂfaa(t he
si gna sequences are underline
Bha n eV ASER IR R EOSRE DEETE SRl AL PP E ot
QQPt Cagatiocaattbhdticat tit@bRat tatdchtgt cAGRIGE @ba@%&gﬁgt gaa
gtgcagctgg t ggagt ct gg gggaggctta tgcaqg
é&bggtg@e@qgaeafaw@@&tgget cgsatagaf aelgefeate ggggcf tatcca
ca LG Shch ﬁé Baclélgtacct
b1 %E@%‘i t?gtggg?@%éﬁ cdcbhigg b 6130264 o8 acctg

gagaaga gt cgcatacatt agtcctggtg gtggtagctc
80 hct anaalgag®a Bigeensit tprgzacacy gecaliat aglg % feaaggegat

L S R e S o e

491 gatdgact acg gggact atgc tatggactac tggggt caag
gaacctcagt caccgtctcc 421 tcag [0125] (2) 1A3 Kappa
[0125] Li gi?d DhdKaphaLighGhaReYmoabl¢ BeeidniSKQ [3NQ. 3)
atgagtgtgc ccactcaggt cctggggttg ctgctgctgt ggcttacaga
0 toay: G oI s ) 8¢ gatg

égggg%gé%gc“ atc%éi‘cctc &t& 1! ﬁ%@ggkg@ cace o

121 atcacatgtc gagcaagtga gaatatttat agtaatttag catggtatca gcagaaacag

181 ggaaaatcte ctcagetect ggtctatget gcaacaaact tageagatgg tgtgecatca
241 aggttcagtg gcagtggatc aggeacacag ttitccctca agatcaacag cetgeagtet
301 gaagattttg ggacttatta ctgtcaacat titiggggta ctccgtacac gticggaggg
361  gggaccaagce tggaaataaa ac

[0126]  (3) 2B8 Heavy Chain Variable Region (SEQ ID NO. 11)

1 atgggatpoa getatatcat cctctttttg gtagcaacag ctacagatgt ccactcccag
61 gtccaactge ageagectgg ggetgaactg gtgaagectg ggacticagt gaagctgtce

121 tgcaaggctt ctggetacac cticaccacc tactggatge actgggtgaa tcagaggect
181 ggacaaggcc ttgagtggat tggagagatt aatcctacca acggtcatac taactacaat

241 gagaagttca agagcaagge cacactgact gtagacaaat ccteccageac agectacatg



181 ggaaaatctc ctcagctcct ggtctatgct gcaacaaact
tagcagatgg tgtgccatca 241 aggttcagtg gcagtggatc
w@o@caemedg ttttccctca agat caacag cctgcagtct 3BAT/US2007/012939
gaagattttg ggacttatta ctgtcaacat ttttggggta ctccgtacac
gttcggaggg 361 gggaccaagc tggaaataaa ac [0126] ( 2B8
Heavy Chain Variable Region (SEQ ID NO. 11) 1
at gggatgga gctatatcat cctctttttg gtagcaacag ctacagat gt
ccactcccag 6 1 gtccaactgc agcagcctgg ggctgaactg
gt gaagcctg ggacttcagt gaagctgtcc 121 tgcaaggctt
ctggctacac cttcaccacc tactggetgc actgggtgaa tcagaggcct
181 ggacaaggcc ttgagtggat tggagagatt aatcctacca

ggtcat ac t aact aca t. 24
8600 Ehnlioesf BECBEAN Rl TRERR LEC R AdEE B e
SeRCt gagEaatortigansd Sedogannecicicigeg gagitiactc aget gt gcaag
aaactatgtt 361 ggtagcatct ttgactactg gggccaaggc

[0127]. 2C Q@Y DB HagsL iphe Chaindarj PR bibd(PEQHD K&p3a) Li ght

Chain Variable Region (SEQ ID I\IO 13) 1 atggaatcac
agaCt atoddhtcat heRtAPL i (g ottatatgg Tt If
61 aaca taa tgacccaatc tccca atc

oL oS0 L SRCCe R0 G RN EF AL SO e
gapt gftl@ﬁé&tg&@ﬁgg’&@gtgﬁ geathpgttaticagac agggataacdgbacca

R

Qh gac tc%t:ﬁ@'acﬁ @E&@ngrﬁ@ téc@icgig@g@&fctﬁgblc@maﬂgstgtg:gggct

attatca c gt gggcag agttacaact atcc tacac gg
gFgagralgcag A EEEEAE qetipoact t“%?g .“’—% %gg
fu n 5&&?% 19ih ASEQ | D NO. 21) 1 atggaatgga
gctgggtctt cctc ctgtcagtaa ctgcaggtgt ccactgccag

[0128] 61 &) CHRURLER easaclatHe RESHERIELATINGAGTFCE g
gga gaaga gicc gcaaggctt ctggctacac
ttcacattg f qm@mpm@ﬂceﬁq&;&a@gtwaaa@ﬁ@ccl&hccag

ggacaggytc ttgagtggat tggaaagatt ggtcctg t ggt agt ac
tetlact egtaagc@maggwjaﬂggtag@fsa&fﬁg 8@@@@@‘6&8&6&( g%%agatg ce

9h39 aggg%gggﬁ tc%g&%% RACGLAER A0 lct%@@t%ﬁ& fagaoocct

gCctg ctct gcggtctatt tctgi'gcaag aaggggactg
3(81 goEghgEETt tghgaeutdgEapagaly gg@s@@@a atagiagiaq €ae ataat

tctcct 012 ( | e
(B9, o il Sy AR SRl
goiat gg@tpagtagdcecatc tgwtt@ta%t@m teigiegens aaggggactg

361 ggacgtggct ttgactactg gggecaagge accactctea cagtctecte ag

[0129] (6)_2F8 Kappa Light Chain Variable Region (SEQ ID NO. 23)

1. atggagacag acacaatcct getat ctgctgetet ccagg ctccactggt
61 gacattgtge tgacccaatc tccagettet ttggetgtgt ctctagggcea gagggecace
121  atctcctgea aggecageea aagtgtigat tatgatggta atagttatat caactggtac
181 caacagaaac caggacagcc acccaaagtc ctcatetatg ttgeatccaa tetagaatet
241 gggatcecag ccaggtttag tggeagtggg tetgggacag acttcacect caacatecat
301 cctgtggagg aggagpgatge tgcaacctat tactgtcage aaagtattga ggatectcee

361  acgttcggtg ctgggaccaa getggagetg aaac
[0130] (7)_3B6 Heavy Chain Variable Region (SEQ ID NO. 31)

1 atggaatggc ctigtatctt tetcttecte ctgteagtaa ctgaaggtat ccactceccag
61 gttcagctge ageagtetgg ggctgaactg gtgaggectg ggtecteagt gaagatttcc

121 tgcaaggctt ctggotatgt attcagtage tactggatga actgggtgaa geagaggect



6 1 gacattgtgc tgacccaatc tccagcttct ttggctgtgt

ct ct agggca gagggccacc 121 atctcctgca aggccagcca
w@2@Ugidogat tatgatggta atagttatat caactggtac 1BAT/US2007/012939

caacagaaac caggacagcc acccaaagtc ctcatctatg ttgcatccaa

tctagaatct 241 gggatcccag ccaggtttag tggcagt ggg

tctgggacag acttcaccct caacatccat 5 301 cctgtggagg

aggaggat gc tgcaacctat tactgtcagc aaagtattga ggatcctccc

361 acgttcggtg ctgggaccaa gctggagctg aaac [0130] (T\

3B6 Heavy Chain Variable Region (SEQ ID NO 31) 1

atggaatggc cttgtatctt tctctB¢ectc ctgtcagtaa ctgaaggtgt

ccactcccag 6 1 gttcagctgc agcagtctgg ggctgaactg

kpag t

o Dac e et CEbAAl AN M Loy ARGk acan

thgaggeractica agegieangg goeactaaghgraggedaat gejecaetpnt agcctacatg

O ot e IR A A AR b BRI e Rienap ot

301 catpepteags actgoitizaatatggebgagpprciah oyatoiagt ecttcag
tct gtgcatc ccagctcggg 361 ctacgtgaga actactttga

[0131] ct 48D G 461 ariabde Rgpiont(2 possible[ ATGkkarf &dons
tgq&g h Chal n Var| abl e Region (2 possible ATG
Lm%%g)r gDrL%gé(l% per case)) (SEQ I D I\IO 33) 1 ATGgacATGa

1ucaggt at c

aigc amg:gaa@ gag@ggmcch@ﬂct@bcmatgt atg@htcgrﬁ&@%@fgaga
tca ac . att aaa a rtaa ttcca
158 o Bgsntce, piiad Gt SH e SieaaRRE gt

aght gg@@tcegs?g‘hlaameétsﬁmbtgbw&ekg%@@gadageﬂé@ta@@@gggtc
ggggattctt ctctcaccat caccagcctg 301 gagaat gaag

t g§EstReet HeetEecag %@Q&%&ﬁ%ﬁgﬂ“&ﬁbﬁg&cﬁw& cw&%@t tc
361 g a%@g@ga@am ti9@AtR e{t%ﬁ& 9
ggavyg ain Varlg Regi og{rl}1 (S?:%g% c% acé@!:
bgcﬁ@?%%é@?@%alg@’t&ga@éngcct g gttgcatttc caagct gt gt
ccttccca 1 tacacta aggagtca acctggcctg
0132] o () S eam Ohas aribis i dan (S50 4D NOadT bt ot
tgggttttc attaaccac tat agtttac actgggttcg ccagcctcca
81 g L4 oy P LG8 T, g

gpaac @%t&é Qég"’e@éa"g@ a@é‘tﬁg%?ggt%@%%cé tﬁ%&%ﬁ &% ggccatcact

cat caggaaa gacaactcca agagcc
St haalergeietat gigeeiiiic gilarqsagaiatagtitaceacigaaticgaagpctpeagaga
9809t bEQGLsote tgpaatggct gegagtaata tgggctegty ganacacaaa ttataattcg

241 tcteteatgt ccagactgac catcaggaaa gacaactcca agagcecaagt tttettaaaa
301 atgaacagtc tgcaaactga tgacacagcc atgtactact gtgccagaga gaggtttget
361 tactggggcc aagggactct ggteactgtce tetgeag

[0133]) (10) 3D11 Kappa Light Chain Variable Region (SEQ ID NO. 43)

1 atggattttc aagtgcagat tttcagettc ctgetaatca gtgcctcagt caaaatatce

61 agaggacaaa ttgttctcac ccagtctcea geaatcatgt ctgeatatce aggggagaag
121 gtcaccatga cctgcagtge cagetcaagt gtaagttaca tgeactggta ccageagaag
181  tcaggcacct cccccaaaag atggatttat gacacatcea aactggettc tggagtcoct
241  gctcgettca gtggeagtgg gtetgggacc tettacteee tcacaatcag tagtatggag
301  gctgaagatg ctgecactta ttactgecag cagtggagta gtaacccact cacgtteggt
361 getgggacca agetggaget gaaac



361 tactggggcc aagggactct ggtcactgtc tctgcag [0133]
(10) 3D 1 Kappa Light Chain Variable Region (SEQ ID
WOR074A8090W at ggattttc aagtgcagat tttcagcttc ctPCL/HSI00H012939
gtgcctcagt caaaatatcc 6 1 agaggacaaa ttgttctcac
ccagtctcca gcaatcatgt ctgcatatcc aggggagaag 121
gt caccat ga cctgcagtgc cagctcaagt gtaagttaca tgcactggta
ccagcagaag 181 tcaggcacct cccccaaaag atggatttat
gacacatcca aactggcttc tggagtccct 241 gctcgcttca
gt ggcagt gg gtctgggacc tcttactccc tcacaatcag tagtatggag
301 gctgaagatg ctgccactta {32act gccag cagt ggagta
gtaacccact cacgttcggt 361 gctgggacca agct ggagct

[0134] | i@ ﬁ%ﬁ &%h%%%&\%@%g}é@ﬂg@ﬁ?tdﬁﬂ on (SEQ

tCCtt 1t t a0aqt.0f. .09 Eﬂ tg gg%igw
g%g%ﬁé%g’%bu lf’%uélf'“ﬁg%cui’&g gagggrecct gaaact ct cc

61121 t giooantnrtzgaiytEy ¢azagadita glacpegele gaaggf@é@&gjpactctcc

Lo espled GTaat T (gt gf RARRRANERPR R AR en

pIc agééﬁa@@ag’@@@t@@é@t o@aﬂammgagtggawag@c@@mmc ac

o Rt R P e GO g Cp PR e racets
wgac&aua Ugt 2L 0URALAAE L QOOEITagLUaRTIL T SAILT! CC

421 tca 1D3 Kappa

Fobi ofates pabe T ek HibR ok BLRr G sthar et ek
g@fgggg&tg ctgctgctgt ggcttacaga tgtcagat gt 6 1

gacat ccaga tgactcagtc tccagcctcc ctatctgtat ctgtgggaga

[0135] 22448} Q8K Ak BbGACRAEVarBBRCREGLE ESBRADANDL 58)
agtaarttitag cgtggtatca gcagaaacag 181 ggaaaatctc

pasto goaafdagetod@Goetat s thighgagat ca
241 ag cagtg gcagtggatc aggcacacag ttttccctca
gbat c aa@aé@ca@éﬁ@ﬁ%@g& tcsftgfc'ga&b%"‘ctﬁaf g‘%%f@@é? apqtgteacc
te 4l & c3Bda
I58, caaselold phadpsaru alac gtan al sogeus SRk
Wai i akglgeaaaecgm gwagcsmalatgtq@t %ggcagacgtt@gggg@tggég gecatea
“’a BA2ho doREBIAEH0AY
P ol o Get Par e eagt et g
gag g9 tgaﬂgaﬁt@wggtatte cteteahcaigitigpggae cleegigens sHaggages

L 20,380, L2! b Sahgh & 1 990t teg coagact cea

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

1 atgaactttg ggcteagatt gattttcctt gtecttgttt taaaaggigt gaagtgtoag

61 gtgcagetgg tggagtetgg gggaggetia gtgcagtetg gagggtccct gaaactctee
121  tgtgcggect ctggatteac titcagtaac tatticatgt cttgggttcg ccagactcea

181 gagaagaggc tggagtgggt cgcatatatt agtagtggtg gtggtageac ctactatcca
241 gacagtgtga agggtcgatt caccatctct agagacaatg ccaagaacac cctgtacctg
301 caaatgagca gtctgaagtc tgaggacaca gecatgtatt actgtgtaag acaaggggat
361 ggtitactacg gggactatge tatggactac tggggtcaag gaacctcagt cacegtetee
421 tcag

[0137]  (14) 1F3 Kappa Light Chain Variable Region (SEQ ID NO. 63)

1 atgagtgtgce ccactcaggt ceiggggtte ctgctgetet ggcttacaga tgccagatgt
61 gacatccaga tgactcagtc tccagectce ctatetgtat ctgtgggaga aactgtcace

121 atcacatgtc gagcaagtga gaatatttac agtaatttag catggtatca gcagaaacag



181 gagaagaggc tggagtgggt cgcatatatt agtagtggtg
gt ggtagcac ctactatcca 241 gacagtgtga agggtcgatt

W@ 2Mca1pPect agagacaat g ccaagaacac cctgtacctg 3BAT/US2007/012939
caaat gagca gtctgaagtc tgaggacaca gccatgtatt actgtgtaag
acaaggggat 361 ggttactacg gggactatgc tatggactac
t ggggt caag gaacctcagt caccgtctcc 421 tcag [0137] (14)
1F3 Kappa Light Chain Variable Region (SEQ ID NO. 63)
1 atgagtgtgc ccactcaggt cctggggttg ctgctgctgt
ggcttacaga tgccagatgt 61 gacatccaga tgactcagtc
tccagcctcc ctatctgtat ctgtgggraga aactgtcacc ) 121
at cacat gt c gagcaagtga gaatatttac agtaatttag catggtatca

g L A

foagt @ﬁ@g@@ﬁ@@gmgggcamca@m@ca@mm c@th@g@gt ct

301 gaagattttg ggagttatta t caacat 1
Wlccgeaneatitiye g%gab@é@%ff s g% C%tgé sy
j@pSS% dabedgadAd@aabit@vyc Chai n Variabl e Reglon (SEQ ID
NO. 7 % 1 atgaactttg ggctcagatt gattttcctt gtccttgttt
[0138] ! 238808NhAD HAIYIHagRW afiallle Regian(SHIYID §YAJI0t 9g
gggaggctta gtgcagcctg gagggtccct gaaaatctcc 121
’ ehd aticaa dag

i gt gcagas dagdd
ccagactcca 1 ga aag

bt agBHTAECEE &@aﬁ E%&ggg‘%gg{;gqg %@33&%%%% cgg % afctee

gﬁﬂ ot ¢datds c@@&ﬁé&tﬁﬁ&ﬁc@@@&ﬁﬁ&ﬁa@t%@@g&@@g%&@ acctg
01 caaatgaaca gt ct gaagtc é%% acaca %pcat

38t g gesangoeeiageRigant ceeatagRi igiesisely EEaefhs grotatoca

b f
1| B escc spisgufan o
BOI NOcaz?e@gaata gtotgeaEly igasgacaes eergiatatt eqtg@@gtagaaggag t

bt e B e o e o Cacc

421 attegcat gt c gagcaagtga gaatatttac attaatttag
catggtatca gcagaaacag 181 ggaaaatc}c ct cagct cct

[0139] 9ot AEat 2 KemrchishyChaindCariphieRegion §SERY N@4ys)

; piotdf)dicapirag ; {2t
t t g%g%ﬁg a%qg&ﬁca%"f‘c g&taégcg&@ &g&tg?tgl]ctg%g@&%ggtcacc

gaa
121 atcacatgtc gagcaagtga gaatatttac attaatttag catggtatca gcagaaacag

181 ggaaaatctc ctcageteet ggtecatget geaacaaagt tageagatgg tgtgccatca
241 aggticagtg geagtggatc aggeacacag tattcccica agatcaacag cctgeagtet
301 gaagattttg ggagttatta ctgtcaacat tittggggta ctccgtacac giicggaggs

361  gggaccaaac tagaaataaa ac

[0140] (17) Reference Mouse IgG1 Heavy Chain Constant Region (J00453) (SEQ ID NO.
81)

1 ccaaaacgac acccccatct gictatceac tggecectgg atetgetgec caaactaact

61 ccatggtgac cctgggatge ctggtcaagg getatttcee tgageeagtg acagtgacct
121 ggaactctgg atcectgtee ageggtgtge acaccticee agctgtcctg gagtetgace
181 tctacactct gagcagctca gtgactgtce cctccagecce teggeccage gagaccgtca
241  cctgeaacgt tgcccaceeg gecageagea ccaaggtgga caagaaaatt gtgcecaggg
301 attgtggttg taagecttge atatgtacag tcccagaagt atcatctgte ttcatcttee

361 ccccaaagce caaggatgtg cteaccatta ctetgactee taaggteacg tgtgttgteg



[0140] (17) Reference Mwuse Igd Heavy Chain Constant
Regi on (J00453) (SEQ ID NO. 81) 1 ccaaaacgac
w@emeaemvet gtctatccac tggcecccctgg atctgctgecc CRERUSAAT012939

6 1 ccatggtgac cctgggatgc ctggtcaagg gctatttccc

t gagccagt g acagtgacct 121 ggaactctgg atccctgtcc

agcggt gt gc acaccttccc agctgtcctg gagtctgacc 181
tctacactct gagcagctca gtgactgtcc cctccagccc tcggcccagce
gagaccgtca 241 cctgcaacgt tgcccacccg gccagcagca
ccaaggt gga caagaaaatt gtgcccaggg 301 attgtggttg
taagccttgc atatgtacag tcccaghagt atcatctgtc ttcatcttcc
361 ccccaaagcc caaggatgtg ctcaccatta ctctgactcc

?gg{g i %{a?%%aé¥%%§%ﬁgg‘%2%@&9§&%§ﬁ§gagg Sleteeage

48;0 ?cmaggca%ﬁ ?ggmwf?&ggma&tg@ag%mw%@g@amt c
ca aacttcc, ca
Boat it g satiaas e bull | PRl RS o (AR Bltosprcn

60 It CCatdptgeage et&tce@ag acadaaga hadcattiacmandasn gIragaagega
661 aggctccaca tacacc attccacctc cgg g?%% aE%aaagtca
ok ggeBSritragas £HatCsCqT CEAREREY &2 o
mt t gldigdects! Gangeagattbsticgicggagaday m@kwgiwgga

t gggcagcc agcggagaac tacaagaaca ct ca%cccat cat gaacacg

'é%]t ggeteEesamse PEGRAPER RFapLaat H SRRt At gReRca GiatEecte
BHAIC AEH! etd YRKASAA0 a3 AlcAA b fRa R0 ooeddahed ltactitea

gttacat gag ggcctgCaca accaccatac tgagaagagc ctctcccact

96l crelecigiat itacatgRe ELPERIpCY g@ac%%gag@@ag%tgw #Mhai n
st %{%té@& Determ ned for 1A3. 1D3, 1F3, and 2BS8
%gerlv rom strain mce) (SEQID NO-82) 1

[0141] © CC @ Q48 Gse @i‘i%éh%@&i&b@h&ﬁﬁ%&ﬂ%%@&ﬁ%e@%} gaBJILD3, 1F3,
cccltggt ac gatgc ctggtcaagg .
3 S StyatnHm Z%Ea@ ri ggaact ctgg
atccct gtcc agcggt gtgc acaccttccc agctgtcctg cagtctgacc
181 t ctamacgastacoergsist slctaicage GaRacgeles atig T aeyeagactaac

G025 SRR SaRP R -RALASEL RACHL pesaRe R
art g: gtg?a@c@g?g?gﬂftﬂg;a@%agégg‘cagittwg ogdgrgts castdgasegt ¢
e e L e B S
1008t 310006y tgarL gt
381 c o et Jiarsa e aatcag 1occa gt teaRid Hoddfee

361 ccccaaagcc caaggatgtg ctcaccatta ctctgactee taaggtcacg tgtgttgtgg

421 tagacatcag caaggatgat cccgaggtcc agticagetg gtitgtagat gatgtggagg
481 tgcacacagc tcagacgcaa ccecgggagg ageagttcaa cageactttc cgetcagica
541 gtgaacttcc catcatgcac caggactggce tcaatggcaa ggagticaaa tgcagggtea
601 acagtgcagc tttccctgee cecatcgaga aaaccatctc caaaaccaaa ggeagaccga
661 aggctccaca ggtgtacace attccaccte ccaaggagcea gatggecaag gataaagica
721 gtetgacctg catgataaca gacttcttce ctgaagacat tactgtggag tggeagigga
781 atgggcagcc agcggagaac tacaagaaca ctcagceccat catggacaca gatggctctt
841 acttcgtcta cagcaagcetc aatgtgcaga agagcaactg ggaggcagga aatactttca
901 cctgctetgt gitacatgag ggectgeaca accaccatac tgagaagage ctctcccact

961  ctcctggtaa atga



541 gtgaacttcc catcatgcac caggactggc tcaatggcaa
ggagttcaaa tgcagggtca 601 acagtgcagc tttccctgcc

W@ ematiemana aaaccat ct c caaaaccaaa ggcagaccga 6BAT/US2007/012939
aggctccaca ggtgtacacc attccacctc ccaaggagca gat ggccaag
gat aaagtca 721 gtctgacctg catgataaca gacttcttcc
ct gaagacat tactgtggag tggcagtgga 781 atgggcagcc
agcggagaac tacaagaaca ctcagcccat catggacaca gatggctctt
84 1 acttcgtcta cagcaagctc aat gtgcaga agagcaactg
ggaggcagga aatactttca 901 cctgctctgt gttacatgag
ggcctgcaca accaccatac tgagaagpagc ctctcccact 961
ctcctggtaa atga[0142] (19 Reference Muse Kappa nght

[0142] Chakfb)@ﬁ DRTARE Lﬁf&%%&é(%&ﬁéha?ﬂﬁo”?t%&&em d Mouse
| ! 'ISFc [ Heg| on peternrned 1Tor 1

gtemngreed)fof $BA), IEB I‘ﬁd 23533) (dgrived from AJ

: caact gtatccatct tcccaccatc cagtgagcag
Strain &f@éﬁ%?ﬁ%@ aggt gcct ¢ agt cgt gt go ttcttgaaca

| A ot ARIARAS BRI B ocd o ABRRRE bitatcte o

| mlcgwm%g;@gfﬁgm ; ?g?gg‘gf&agf%????tg? cangt
ol o R pattkitabonbicha cEacandils Bopltsinin CoBtgEchercasgaca
dett c a@m@ga@a@b@@mgc ita0e(sR14 Sl Moisapkapngasc

Chaj n Const ant Regl on Determ ne

?‘ﬁt ai HCAG GReCtalpe B eng &‘acéfo%qaa%a%ﬁ&ﬁe@% gttgtosaga
BO3, anficaRhg(angasist ied") (SEQ ID NO 84) 1
gggct gat gc tgcaccaact gtatccatct tcccaccatc cagtgagcag

) [0143]tt a@mseﬁiép_@ﬁg@ Cehin @(ﬂs@eﬂft %Qfl‘ont D&Eﬁﬂﬁa@g ?or 1A3 containing

attc CQ caaagacatcaat caa 12

é1)‘81 gcaaa act acagc at cag ccctcat gtt
accadf§ a@%?gtgﬁftcﬁé%cé giaecatCy a%@&gcqat%ga@&ﬁgqcatctg
@aggc BIRUDE &uaﬁga*c&a&@& t
gct t cg%%gggcgaat gag%%t tag [ 0144] a‘%tgccﬁai%et he§%]m

eéild s@&é%@@sﬁgmrwwgaqwtgmmma@ lsagtigeahegarsagghed n

\’l%'i' akﬁcﬁaﬁg%%é’@écc{a 5%4 %Ea %&:Pc%@t E&%ﬁ&%& tgquzlgtatgaac

Exanpl™e 1 are set |gure
Fé4uernaestaggag caattam@tcga&gcdacmaagmtvaacamcc httgtcaaga

SR R b el Je. Fioure 3 shows an
[0144] al i Ew(gk‘th? a{r{%&? a@i? Bg%%&ges%%%n’mg% 1mmuncogﬁ)bu?glf1%a\(/:ye chain
varlable reglons for the antibodies produced in Example 1 are set forth in Figure 2. Each of the
sequences are aligned with one another and the sequences defining the signal peptide, CDR;,
CDR; and CDR; are identified by boxes. Figure 3 shows an alignment of the separate CDR},
CDR; and CDR;3 sequences for each of the antibodies.

[0145] Each of the amino acid sequences defining the immunoglobulin light chain variable
regions for each of the antibodies produced in Example 1 are set forth in Figure 4. Each of the
sequences are aligned with one another and the sequences defining the signal peptide, CDR,
'CDR; and CDR; are identified by boxes. Figure 5 shows an alignment of the separate CDR},
CDR; and CDR3 sequences for each of the antibodies.

[0146] For convenience, Table 1 provides a concordance chart showing the correspondence
between the antibody sequences discussed in this Example with those presented in the

Sequence Listing.



[0145] Each of the amino acid sequences defining the

i mmunogl obulin Iight chain variable regions for each
wotowheoant i bodi es produced in Exanple 1 are seCT/I820017012939

in Figure 4. Each of the sequences are aligned with

one another and the sequences defining the signa

peptide, CDRj , CDR2 and CDR are identified by boxes.

Figure 5 shows an alignnment of the separate CDRi, CDR

and CDR sequences for each of the antibodies. [0146]

For conveni ence, Table 1 provides a concordance chart

showi ng the correspondence 3%et ween t he anti body '

sequences discussed in this Exanple with those

presented in the SequencTAghﬁﬁﬁng.TABLE | 48 Li ght

ggfppa) Chain CDR 3Dl 1 49 Light (kappa) Chain CDR2

23 75 S

oS

ChafyrVar T abt & prell PHait MariablD Rekibh TABCIrdcier aElaVY.
Chaiym varTao g R0, PHaih riablD REEGh TAF 3 pestéil _( Kappa)
Chaisn—Var a5 1360 R pdhail Varidb OR S50 B Rt acid
( kapypa)y—Chai 1 MBE @l e SHiD VarkiBle REHAT BATL phrdieavy
grasm LR D9 TRYY (P TA3CDRZ 103 57 Heavy Chal n

CDR% TE858 LT G| KARRTIDE 3N CDRT 103 59 Li ght
( kqppa)—Chal T GiRYy ERain@hi, 193 _(Kappa) Chain CDR3 103
6 Igeavy Chal fLigﬁJ(kﬁﬁiaﬁC@ﬂCDRl 1k3 -nucleic acid 62
Hegwgy Chai Vﬁjﬁl 2 RaffRa0CRY EDR, 1RBOT €1 N 63 L ght
(kgppa)  Chai M |VabheRhspa ERHiOTDRE3ASNUC] ei ¢ acid_64
Li ghity (kappa) [Giadvk Cail Vielable RegionRB3Ehuclepranidei N 65
HegVg Chal N CORHeally € Haf ViRavl Kot 2BEDRRotkind 67 Heav
Chgi|a CDR3™ TF3| 6hi(k@fpa) CkapVajiablihRegio BB 1 k3160 adid ght
(kgp@a) Chai n |GDigRt (khpa) Chain Variable Region 2B8 — protein

15 Heavy Chain CDR, 2B8

16 Heavy Chain CDR; 2B8

17 Heavy Chain CDR; 2B8

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

34 Light (kappa) Chain Variable Region 3B6 — protein

35 Heavy Chain CDR, 3B6

36 Heavy Chain CDR,; 3B6

37 Heavy Chain CDR; 3B6

38 Light (kappa) Chain CDR; 3B6

39 Light (kappa) Chain CDR, 3B6

40 Light (kappa) Chain CDR; 3B6

41 Heavy Chain Variable Region 3D11 — nucleic acid

42 Heavy Chain Variable Region 3D11 — protein

43 Light (kappa) Chain Variable Region 3D11 — nucleic acid

44 Light (kappa) Chain Variable Region 3D11 — protein

45 Heavy Chain CDR, 3D11

46 Heavy Chain CDR; 3D11

47 Heavy Chain CDR; 3D11




70 Light (kappa) Chain CDR3 1F3 7 1 Heavy Chain

Vari abl e Region 3A12 -nucleic acid 72 Heavy Chain
wo/2007/akd0e0 Regi on 3Al12-protein 73 Light (kappa)PCEs1007/012939

Vari abl e Regi on 3A12 -nucleic acid 74 Light (kappa)

Chain Variable Region 3Al 2 - protein 75 Heavy Chain

CDR 3Al12 76 Heavy Chain CDR2 3Al 2 77 Heavy Chain CDR3

3A12 78 Light (kappa) Chain CDR13A12 79 Light (kappa)

Chain CDR2 3Al 2 80 Light (kappa) Chain CDR3 3Al12

[0147] Also, for convenience, the foll ow ng sequences

represent the actual or contm'r-pl ated full |ength heavy

and |ight chaln sequences (| cont ai ni ng both the

vari

'56,

19PN g‘o A id
the[agtt "OBR.
t hatgp e wnsramigm( OCHfitn R, BT T _antT-bodies
2F8[5gA1Z, 380, 18R k%hﬁ'pq)JCHW@DR fDPlcqucm,cu but—are
pr eSHIEd 10 MaV &k AFChANY 2585 ReHbn | 59 AT IGETCeS a3
the [ 3p3, 1IF3; AL aPChA N VaHWE Regiof DY T p¥Btlil
sequesced, as §ht fpBa)dtHairl iriiﬁqlégfdﬂ'ﬁ‘ﬂ}’ IR atid
M ces4Tt TS appigei akapga) CHAMEVEIable R on! 113 ValbichP! €
regy an SGQUGHCE‘&{[&%QB&Q@@H}QD@I n can be Trgatea 1o
eachsetf a nUﬁ‘bf‘fHerDyQﬁ;nECqumanf regl on sedquences

M7t o t hose
s§ength i
8g. [ 0148]

kno
f ul
cha

$¥ehly €Faih COR@DAI T {0 produce actlive
ey (18P Chabe@uy, A 11 ght
1) eHNaedpe)CCrAGI CDOREMENCE ENcodi ng t he

Ful

Cha

(si

at g
taa

999

6bength 1A[3

L igfle aheypATCiialh CORUEDEE (1A 3 _Feavy

nil Vari abl e

Reegi0Ch#n ¥ atighlt REQGS TN nlReGE &53d )

jhal sequeng

> @leavidEhdin Vadible R&HE6H DNO. prbd) 1

nagttt g ggct

lekapg@td}hﬁmdrfgblegte@%tlw ttnucleic acid

né4 gt gt gaa
pgfctta gtg

pH Chaiyl GGl REgiohdgagiLdgia -
aigamqhamg:gm,amt ~gaaactctcc 121

jéégcct ct ghdlebgaChdib CORgIUER S tattacat gt
jgat t cg ccagiicboc@hdi® CDRadBRgaggc t gcagt gggt
pbécatt agt ¢ EighgUgpppdibmgUDR, HBact at cca 241
n6? gt ga aggaiegaikappacthaind@PR, ERjagacaat g ccaagaacag
@&cct g 3 01 Ligha ttappa) Chaipt CDRER3t ¢t gaggacaca
fhtatt act gHgewaghaic YadaioBesi@6IA Pt tuwddiaadd
¢% at gc t at gélzevaChai biaRegigad-cpoteicaccgt ct c{
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

t gt
ctt
cgc
gcc
cct
gcc
ggg

[0147] Also, for convenience, the following sequences represent the actual or contemplated

full length heavy and light chain sequences (i.e., containing both the variable and constant
region sequences) for each of the antibodies described in this Example. It is noted that the
constant regions of the murine antibodies 2F8, 3A12, 3B6, and 3D11 were not sequenced but
are presumed to have the same constant region sequences as the 1D3, 1F3, and 2B8 antibodies,
which were sequenced, as they were all derived from AJ strain mice. It is appreciated,
however, that the variable region sequences described herein can be ligated to each of a number
of other constant region sequences known to those skilled in the art to produce active full
length immunoglobulin heavy and light chains.



421 tcagccaaaa cgacaccccc atctgfcctat ccactggcecc
ctggatctgc tgcccaaact 481 aactccatgg tgaccctggg
W@r@caimet c aagggctatt tccctgagcc agtgacagtg SHEAT/US2007/012939

acct ggaact ctggatccct gtccagcggt gtgcacacct tcccagctgt
cctgcagtct 601 gacctctaca ctctgagcag ctcagtgact
gtcccctcca gcacctggec cagcgagacc 661 gtcacctgca
acgttgccca cccggccagc agcaccaagg tggacaagaa aattgtgccc
721 agggattgtg gttgtaagcc ttgcatatgt acagtcccag
aagtatcatc tgtcttcatc 781 ttccccccaa agcccaagga
fcgtgctcacc attactctga ctcesdhaggt cacgtgtgtt 841

gtggt agaca tcagcaagga tgatcccgag gtccagttca gctggtttgt

[0148] g.ggg: E Q% ggild ge RS LAY He ‘J;; Wl_%l@gg‘gtgggﬁgv Chain Sequence

agcac tttcc
T T ‘ wderlined

aacagtg cagctttccc tcccccacgaaaaa
(SEQI[%gf@cl%éEac caaaggcaga 1081 ccgaaggctc cacaggtgta

Ca.].C %t Lg gt%t $&554 adecagalgyc gt vadadddgt gaagtgtgaa
et dady dageagaeitaCgtdLeetgnaggagatdcacygactctec

gﬂﬂ%@g@.ﬂﬁ:c 28dgdaggaad guycageCagTggeEayaacitagaeycg ccagacteca
aaL &@ba@mgcceamttggat m@agmaggcaqmgsa tEEEpERpEe cracatces
?‘Eﬁt m&g@wggc?%tc Qg‘é@i é S5t é‘é gtacctg
E ?t cc ct % aggggat

g cggé: "-'b%‘t;. é@@agt caccgtctcc

é cﬁg g%ﬁa aiﬁ g@t%gt EE t@g@&@&iﬁg@ﬁtcﬁ&]ﬂgbcccaaact
20L& dyg Qéﬁﬂaﬁgg§Xﬁdgﬁbﬂ§gﬂbheajﬁddtaterqypth#gdb agtgacagtg

beawecEhgaartSeguencect At chiacagr Chedaravey i tisres §ftgcagtet
and QQ}@tctagqspgﬁﬁgaRQ g gﬁﬂ%qﬁogfcgﬁ ﬁgf gcacctggdc cagigigacc
aa at ccc

RoooRO L2 ZE\?’ aryEsaay 39@@1 Gl Egcctreate

6} meecgg%e
t taa

%g% ccEc ca gga Y 2L 8NG3E§S Yok Llaaggt cacgtgtgtt

Ras V. Lda sl Bé&@gébﬁalﬂﬁﬂiﬁbkéﬁﬁdgEa&dQﬁyeargK}ggtttgt agatgatgtg

9gy Y agthoang gt iabuc 1@k agsakdd ppssagrpbi gggcac tttccgerea

A% natdagedaack §pE pEFERt VIGRTSEH S$%ﬂ$t g¢ﬁ 59| quiagtt caaatgcagg

2981 yaiesaswr st écw-’lza‘f;v S Sty zaﬁa Bk esea
pﬁﬁﬁ?§ $ 284f g@ca E@ g \ang actgt ggagtggcag
a C

%%Enﬁg Jode cﬁ %,g_; Qs Sy ebpitaghéh cacagatgge

@tég\/e&aﬁé@aal Skidas ket chpkapgeyt ac keapreldaaatact
1361 kﬁ&ﬂcbegﬁdidtﬁfqﬁﬁ&0hvegag$@ngtﬁj&@g§a¢g¢pgp@¢§gg§agaa gagcctctee

?g%g%wklgﬂilwll@hmn 421 tftcsvl heg | hnhht eksl shspgk
uc Al :
[0149] | o 2Rl Proaein Sonretnce BarhiTE e 16001 8918.0¢ U Sequence (143

Heavy Chain Variable Region and IgG1 Constant Region) (without signal sequence) (SEQ ID
NO. 123)

)

W

61
121
181
241
301
361
421

[0150]

evglvesggg
pasvkgrfti
ssakttppsv
sdlytlsssv
ifppkpkdvl
svselpimhg
kvsltcemitd
tftesvlheg

lvgpggslkl
srdnakntly
yplapgsaaqg
tvpsstwpse
titltpkvte
dwlngkefkc
ffpeditvew
lhnhhteksl

scaaseftfs
lgmaslksed
tnsmvtlgel
tvtcnvahpa
vvvdiskddp
rvnsaafpap

qwnggpaeny
shspgk

nyymswvrgt
tamyycargg
vkgyfpepvt
sstkvdkkiv
evagfswfvdd
iektisktkg
kntgpimdtd

pekrlgwvay
dgyygdyamd
vtwnsgslss
prdcgckpci
vevhtagtgp
rpkapgqvyti
gsyfvyskln

ispgggssyy
ywgggtsvtvy
gvhtfpavlg
ctvpevssvi
reegfinstfr
pppkegmakd
vgksnweagn

(3) Nucleic Acid Sequence Encoding the Full Length 1A3 Light Chain Sequence

(1A3 Kappa Variable Region and Constant Region) (signal sequence underlined) (SEQ ID NO.

124)

61
121
181
241
301

atgagtgtgce

ccactcaggt

cctggggttg

ctgctgetgt

ggcttacaga

tgccagatgt

gacatccaga
atcacatgtc
ggaaaatcecte
aggttcagtg
gaagattttyg

tgactcagtc
gagcaagtga
ctcagctcct
gcagtggatc
ggacttatta

tccagcetece
gaatatttat
ggtctatgcet
aggcacacag
ctgtcaacat

ctatctgttt
agtaatttag
gcaacaaact
ttttcecteca
ttttggggta

ctgtgggaga
catggtatca
tagcagatgg
agatcaacag
ctccgtacac

aactgtcacc
gcagaaacag
tgtgccatca
cctgcagtet
gttcggaggy



) (A 3 Kappa Vari abl e Regi on and Constant Regi on)

(signal sequence underlined) (SEQ ID NO 124) 1
w@r@agsmvgc ccactcaggt cctggggtbg ctgcetgetgt gpecr/usmwagen2939

tgccagatgt 6 1 gacatccaga tgactcagtc tccagcctcc

ctatctgttt ctgtgggaga aactgtcacc 121 atcacatgtc

gagcaagtga gaatatttat agtaatttag catggtatca gcagaaacag

181 ggaaaatctc ctcagctcct ggtctatgct gcaacaaact

tagcagatgg tgtg scatca 241 aggttcagtg gcagtggatc

aggcacacag ttttccctca agatcaacag cctgcagtct 301

gaagattttg ggacttatta ctgtea®deat ttttggggta ctccgtacac

gtt cggaggg361 gggaccaagc tggaaat aaa acgggct gat

a0t geaceag ol giabeeala Glb§scReeaghdbat 6568 gaGEccat ctteccacca

201 2238 gt 0gRGAhesE: (te38FREIcg! caaitbot fgartcaantahc tagcttetac

48l ccesanngaceacicgatgl meggaggaagattqgcgatsgga@aé gpaaa tggcgtcctg

¢iC gacagikuoRg giegett@es Bage dgcag cacccteatg
> ?ﬂ¥gé&aagfﬁ?9égﬁ%ﬁﬁ§F? g§= %E§§§§ gﬁ g ceac teacaagaca
P &ERAR TSGRt 63 Aog5ca aaca%% cct gt gaggccac

[0151] | Cgﬁg%ﬁ%@; §%§%e§‘1§§§%§%ﬁgﬁq}ﬁ§ ﬁﬁﬁﬁ%gﬁ_@; &?Qﬁ}ﬁ @A Sequence (1A3
ot Rohioraferithosinal seticnes

QatD 'RO. 125)

Vari abl e Reglon and Const ant Re |on

("vvlthout

%gi Sgé% atnladgvps
y‘g wg aaptvsifpp
;Ey S&% iqukd stysmsstlm
E¥1¥§Q1 rhe pytfgg

pp 121 sseql tsgga swefl nnfy

sk&lFsi Yﬁﬂ@tﬁtﬁBﬂ HSé.vv Chain Sequence

5 €Y ATEIIPAESEEY 1D 1f25 Sa_n
| f’cr’%ﬁé E %F%m
% %’;;ﬁsl_z c'f]e%tﬂﬁt

aapt vsi f

[0152] pkckzsﬂ\ﬁkﬁ\éiblc%é&rsgg%cem%@m
: n s t ceat : f

(SEQ Hljle@(gy ain Sequence (2B8 Heavy Cha| n Vari abI e Reg| on
and Ig Const ant Regi on) (signal sequence underlined)
( Sggdg@ggggal%@laﬁat%bg ggdggac gr babadLathg celgabtdtg ccactecccag
gbagparaageed agagaibs coatbeac tagtbdagqpctgagmsafscagt gaagetgtee
agmmtaggc@g@ttg CQ?‘Q%'F eewtg BEIACag ngté g ttéégaggcc“
ch

121 9 thfggggﬁ ac@gagt C%F %& taactacaat
BC‘@@% LEL g

g%t @@agaiia% S985Eaag aaactatgtt
E téﬁi ghaGLR gasaH6a §E3dbaa@ﬁéﬁiaaﬁa cctc agccaaaacg.

gagaa@tdceacagaggaa@gﬁccamtgac& gghagasagatcocehctagcaccatggty
agmcimbge@ﬂbchceagmcg:eetgta@&Feai%R&ggaﬁﬁgtgac ctggaactet
qgeg ﬂ%ﬁg ﬁﬂFctga cctcetacact

cacctgcaac

cac agcctacatg

)

s

721
781
841
201
261
1021
1081
1141
1201
1261
1321
1381

[0153]

gttgcce a
tgtaagccett
cccaaggatg
agcaaggatg
gctcagacgce
cccatecatge
gctttecectg
caggtgtaca
tgcatgataa
ccagcggaga
tacagcaagc
gtgttacatg
aaatga

gcatatgtac
tgctcaccat
atcccgaggt
aaccccggga
accaggactg
cccecatega
ccattccacc
cagacttectt
actacaagaa
tcaatgtgca
agggcectgea

agtcceccagaa
tactctgact
ccagttcagce
ggagecagttc
gctcaatgge
gaaaaccatc
tceccaaggag
ccctgaagac
cactcagccc
gaagagcaac
caaccaccat

é&@gi & %tgt

gtatcatctg
cctaaggtca
tggtttgtag
aacagcactt
aaggagttca
tccaaaacca
cagatggcca
attactgtgg
atcatggaca
tgggaggcag
actgagaaga

tcttecatctt
cgtgtgttgt
atgatgtgga
tcegetecagt
aatgcagggt
aaggcagacc
aggataaagt
agtggcagtg
cagatggctc
gaaatacttt
gcctcectececa

acc§§

YA trgtggt

ccccccaaag
ggtagacatc
ggtgcacaca
cagtgaactt
caacagtgca
gaaggctcca
cagtctgacc
gaatgggcag
ttacttcgtc
cacctgctct
ctctcocetggt

(6) Protein Sequence Defining the Full Length 2B8 Heavy Chain Sequence (2B8

Heavy Chain Variable Region and IgG1 Constant Region) (without signal sequence) (SEQID

NO. 127)

61
121
181
241

gvqlggpgae
nekfkskatl
ttppsvypla
tlsssvtvps
kpkdvltitl

1lvkpgtsvkl
tvdkssstay
pgsaagtnsm
stwpsetvtc
tpkvtcvvvd

sckasgytft
mglssltsed
vtlgclvkgy
nvahpasstk
iskddpevgf

tywmhwvngr pggglewige

savyycarny vgsifdywggq

fpepvtvtwn sgslssgvht

vdkkivprde

swfvddvevh tagtgpreeq

gckpeictvp

inptnghtny
gttltvssak
fpavligsdly
evssvEifpp
fnstfrsvse



421 acacccccat ctgtctatcc actggcccct ggatctgctg
cccaaactaa ctccatggtg 481 accctgggat gcctggtcaa
WQo@Ciadopt c cct gagccag tgacagtgac ctggaactct SHEAT/US2007/012939

ggatccct gt ccagcggtgt gcacaccttc ccagctgfccc
tgcagtctga cctctaca st 601 ctgagcagct cagtgactgt
cccctccagec acctggccca gcgagaccgt cacctgcaac 661
gttgcccacc cggccagcag caccaaggtg gacaagaaaa ttgtgcccag
ggattgtggt 721 tgtaagcctt gcatatgtac agtcccagaa
gtatcatctg tcttcatctt ccccccaaag 781 cccaaggatg
tgctcaccat tactctgact cctaaggtca cgtgtgttgt ggtagacatc
841 agcaaggatg at cccgaggt ccagttcagc tggtttgtag

mgfc?wl%g R5AGA6As WL, 961 HRI 200G RBRE ©eS98Boppk eqmakdkvsl
9@?9: AGERgehd dpeegPhtagbitagioganCifsk0dgks nweagntftc
@@ﬁ&h@ﬂéﬁnuapﬁaggﬁ&hgpgmdcaatggc aaggagttca aat gcagggt
caacagt gca 1021 gctttccctg cchcatcoa gaaaaccat C
3 9 aqas 3 L ight Chain Sequence

128)

agtggcagtg gaatgggcag 1201 ccagcggaga actacaagaa
cact cagccc atcatggaca cagatggctc ttacttcgtc 1261

(V2]

t at gggagecd<c ag gt geikgabeten BleEeE§E. a9 : L 3 e it g9
5 d i oa ga gtcacc

ggg‘a(ﬁa@@ﬁ:§gtéﬂ§32$a§‘f 5.0‘?17{% % @PE “qélg C 8‘ E 9 gcggaaacca
9 aa é &%@aééﬁg gtccccgat
Eﬁ SRUE t ééyaegg %tEH doda@N@EdtcdB8ag tgtgcggget
gvé'aa @b@t RALYERER cb 28 tiieaway Ghatacadati @ﬂ:ﬂl(&tRe@ @mtcggaggy

@Qcc%It@Qhaﬂ@@BO&@Qg@W‘km getgegarak s@%

(‘ISEQ:dC@QN@?‘g q 2pfFrdacprgl

SR

acc

PREFgaEItY

EE‘%HHgt

cttecccacca
caacttctac

aaa tggecgtectg

caccctecacg

Qaﬁ %gﬁ??i\%géfiég@ﬁ‘:;%a

Q:cag§@l§:(ltan§£§dt5;|::@£é \degiafpepy vtamn
sgslssgvhfc fpavlqsdly 181 tlsssvtvps stwpsetvtc
108 2BBI

[0155] nvamapfdt&n & ot Qlgin Sequence (2B8
titl k
Kappa Apgiablets ﬁgn,‘9¥W? (S B5%0. 129)

|sktk

i

412

Agiad

Sequence (288 Kappa Varlable Reglon and Cbnstant
o Aeid Seaw 32

1SegHieR

ncgjkad gvlszj

RAEHY kY 1[

dEin81ivg asnrn
%@%éﬁ&@g emmmeavea

dvi) nblicdc@isBd stysmsstlt

adtmg; tsh@p:ﬁutbtn Lergt h 2B8 Li ght Chain

Chain Sequence

(2F8 Heavy Chain Variable Region and IgG1 Constant Reglon) (signal sequence underlined)

(SEQ ID NO. 130)

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141

atggaatgga

gctgggtctt

tctcttececte

ctgtcagtaa

ctgcaggtgt

ccactgccag

gtccagctga
tgcaaggctt
ggacagggcc
gagatgttca
cagctcagca
ggacgtggct
acacccccat
accctgggat
ggatccectgt
ctgagcagct
gttgcccacce
tgtaagcctt
cccaaggatyg
agcaaggatg
gcectcagacgce
cccatcatgce
gctttecctg
caggtgtaca
tgcatgataa

agcagtctgg
ctggctacac
ttgagtggat
aagacaaggc
gecctgacatc
ttgactactg
ctgtctatcc
gcectggtcaa
ccagcggtgt
cagtgactgt
cggccageag
gcatatgtac
tgctcaccat
atcccgaggt
aaccccggga
accaggactyg
cccccatcga
ccattccacc
cagacttectt

agctgagctg
cttcactacc
tggaaagatt
cacattgact
tgacgactct
gggccaaggce
actggccccet
gggctatttce
gcacaccttc
ccccteccage
caccaaggtg
agtcccagaa
tactctgact
ccagttcage
ggagcagttc
gctcaatggce
gaaaaccatc
tcccaaggag
ccctgaagac

gtgaggcctg
tactatatac
ggtcctggaa
gtagacacat
gcggtctatt
accactctca
ggatctgctg
cctgagccag
ccagctgtcc
acctggcccea
gacaagaaaa
gtatcatctg
cctaaggtca
tggtttgtag
aacagcactt
aaggagttca
tccaaaacca
cagatggcca
attactgtgg

ggacttcagt
actgggtgaa
gtggtagtac
cctcecagcac
tctgtgcaag
cagtctecte
cccaaactaa
tgacagtgac
tgcagtctga
gcgagaccgt
ttgtgcccag
tcttcatctt
cgtgtgttgt
atgatgtgga
tccgetcagt
aatgcagggt
aaggcagacc
aggataaagt
agtggcagtyg

gaagatgtcc
tcagaggect
ttactacaat
agcctacatg
aaggggactyg
agccaaaacg
ctccatggtg
ctggaactct
cctctacact
cacctgcaac
ggattgtggt
ccececcaaag
ggtagacatc
ggtgcacaca
cagtgaactt
caacagtgca
gaaggctcca
cagtctgace
gaatgggcag



g

v

128) 1 atggaatcac agactctggt cttcatatcc atactgctct
ggttatatgg tgctgatggg 6 1 aacattgtaa tgacccaatc
W0 cwcasavecc at gt ccat gt cagtaggaga gagggtcacc 12dT/US2007/012939
ttgagctgca aggccagtga gaatgtggtt tcttatgtat cctggtatca
acagaaacca 181 gcgcagtctc ctaaactgct gatatacggg
gcat ccaacc ggaacactgg ggtccccgat 241 cgcttcacag
gcagtggatc tgcaa sagat t tsactctga ccatcagcag
tgtgcgggct 3 0 1 gaagaccttg cagattatca ctgtgggcag
agttacaact atccgtacac gttcggaggg 361 gggaccaggc
t ggaaat aaa acgggct gat gctgedceaa ctgtatccat cttcccacca
421 tccagtgagc agttaacatc tggaggtgcc tcagtcgtgt
1Q&E LeLL SRR oG I ahass 48dtELfcRBANAGRbEERI@LEBRcte tracttegte
184088 daggat §3Ga85eR FA6GaNRAAAIPEROGLET tggabddcttt cacctgetet
188C agbt gaatet gaieagge cagcaaagacaayrdeetacErcyertagerfoctagt
izgiceebtaxrg 601 ttgaccaagg acgagt at ga acgacat aac
66

ain Sequence (2F8

(2F8 Kaptth ﬁirl@lé: Ragitincm

Heavy (F,)l'; [\a91a§féq1@§é18§ aﬂ? fI%@i @gnitﬁhﬁ IEéﬂlJ)n)L(WifHoht ﬁ@ﬁa ILsegitidnce) (SEQ ID

N Sequence Kappa Vari abl e Regi on and

NO. ISDonst ant Region) fw thout signal sequence) (SEQ I D NO.

qngpgk igpgsgstyy

aq%| N{ y aF’?{‘ﬁg gq gttltvssak
g‘ %Q% té\ll\g tgl'm grjgrlsg glgvht fpavligsdly
§§§ 1 g t%t@krdlaﬂﬁkyﬁ@k d@l&&l‘\@lﬂ@ﬂgd‘l@aﬁ.dqu kdssvEifpp
sk y et {011 8hichi desrey erdraasytare av frkddvet s pfagigbregh dgst frsvse
Egﬂ.ﬁfﬁqﬂ;ﬂ\gmmgkef]@%ﬁ CPESPQEIE??@G:’-EJ;%:%F?% PR FBP kk eqmakdl:\fril
hgtdmi H9e &% 7V I A B P2 gvy Ygfyaks nweagntite
W%?lsé’f}ihégﬁé‘ﬁ’t SHESHECE (§ Const ant Regi on) (si gnal
' LR, (1R e

Dl dily Red

129) 1 nivnt qspks rrsrrsvgervt Isckasenw igvs

ccactgc
o ) rradisequence nnderkined) (SEQ ID NO.
132) ggacttcagt gaagatgtcc 121 tgcaaggctt ctggct acac cttca

stacc tactatatac actgggtgaa tcagaggcct 181 ggacagggcc

ttgagt ggat tggaa gat ggLl.cetag

2%§ ﬁhf.‘ % [ acacaa cct.

GGh C G586} @adadlch
h@&C@ﬁi‘da@ha@:ﬁ gabghaidect a¢giagea*acg cHagyegact grPeagegaa tetagaatct
Qgacgipgetcid Frerattiqagy gma b&&eaﬁ%‘ﬁcac‘t%@gg?‘b&aécatccat

gcaacc

é@é %Eg%g agg aggaggatgc t tactgtcagc a ggatccteccc
acgtteggtyg ctgggaccaa gctggagctg aaacgggctg atgetgcacc aactgtatcce

421 atcttecccac catccagtga gecagttaaca tctggaggtg cctecagtegt gtgcettettg
481 aacaacttct accccaaaga catcaatgtc aagtggaaga ttgatggcag tgaacgacaa
541 aatggcgtcc tgaacagttg gactgatcag gacagcaaag acagcaccta cagcatgagc
601 agcaccctca cgttgaccaa ggacgagtat gaacgacata acagctatac ctgtgaggcc
661 actcacaaga catcaacttc acccattgtc aagagcttca acaggaatga gtgttag

[0159] (12) Protein Sequence Defining the Full Length 2F8 Light Chain Sequence (2F8
Kappa Variable Region and Constant Region) (without signal sequence) (SEQ ID NO. 133)

1 divltgspas lavslgqrat isckasgsvd ydgnsyinwy agkpggppkv liyvasnles
61 giparfsgsg sgtdftlnih pveeedaaty veqggsiedpp tfgagtklel kradaaptvs
121 ifppsseqlt sggasvvefl nnfypkdinv kwkidgserq ngvlnswtdg dskdstysms
181 stltltkdey erhnsytcea thktstspiv ksfnrnec

[0160] (13) Nucleic Acid Sequence Encoding the Full L ength 3B6 Heavy Chain Sequence
(3B6 Heavy Chain Variable Region and IgG1 Constant Region) (signal sequence underlined)
(SEQID NO. 134)

1 atggaatggc cttgtatctt tctcottccte ctgtcagtaa ctgaaggtgt ccactcccag
61 gttcagctgc agcagtctgg ggctgaactg gtgaggcctg ggtcctcagt gaagatttcc
121 tgcaaggctt ctggetatgt attcagtagce tactggatga actgggtgaa gcagaggect
181 ggacagggtc ttgagtggat tggacagatt tatcctggag atggtgatag taactacaat




421 acacccccat ctgtctatcc actggcccct ggatctgcetg

cccaaact aa
WQ QI &0DE C
ggat ccct gt
cct ct acact
acct ggccca
cggccagcag

ctccatggtg 4 8 1 accctgggat gcctggtcaa
cctgagccag tgacagtgac ctggaactct
ccagcggt gt gcacaccttc ccagctgtcc tgcagtctga
601 ctgagcagct cagtgactgt cccctccagc
gcgagaccgt cacctgcaac 6 61 gttgcccacc
caccaaggtg gacaagaaaa ttgtgcccag ggattgtggt

721 tgtaagcctt gcatatgtac agtcccagaa gtatcatctg
tcttcatctt ccccccaaag 781 cccaaggatg tgctcaccat
tactctgact cctaaggtca cgtgtgrtgt ggtagacatc 841
agcaaggatg atcccgaggt ccagttcagc tggtttgtag atgatgtgga

390 96aLRCR: &) hogst £LAGRC OLcARGLEC 398a

SBAT/US2007/012939

Qcégééé%gtac agcctacatg

aacaguRtthgdsL gget £08it cCOgH@FAEET 2GSt &GRARt EdPGcate ccageteggg
é@éag@emgttga@q:ta@aamgtgxgaaag@agbbm caaygeagggttoamcagt gtactcagec

%@ié@%pﬁ

60& CaRQa
tsgaatg@taagtﬁgag:@e &é?ctgtgccc&‘g%tagéégéi%aé

BEXT

e

et

t

Z ccag

CETELOAL BT
9%?"8‘ 9%2?

C aca

cgatehdcaret1vtagbEriggcca

ggEﬁﬁftéc%QTQﬁgéétc

%Z?ic@%

b

agLggragtyg @ﬁafsgggm@ﬂ@ﬂgmagﬂg @agé‘aﬁﬂaacaﬂgﬁ@tctt

aactaactecce
agtgacctgg
gtctgaccte
gaccgtcace
gcccagggat
catcttcecce

d&ét eenyegecer @ae gatte cttgacttctm;gt egsm‘zzatgtg tgttgtggta
%é cggﬂaétg tagatga tgtggaggtg
) ac cggctc agg €§3%35§% ccg ctcagtcagt
% C aa ca ;ggg atg cagggtcaac

ﬂﬁi@cﬁéﬂgéa c@ct-gag cagaccgaag
13aat gecdecldhyd t@igﬁad%%ﬁtEﬁd&cSEEH%Eﬁﬁgg |ga| gi“daaagtcagt

11dpgttyazEBydde aeytGhraign Sagence: @aﬁﬁbdﬂ&&ﬁycfﬁﬁygﬁgtg gcagtggaat
i‘@sh%ﬂﬂc@% DIFISRIRAGH %@ﬁét:a‘?ﬁ cRegfTrra( Wddveghga Eggctgttac

I g a I g fg a%gﬁ@gﬁq ggaaa tactttcacce
S e e
6 1 ne kdkatl tvdtssstay ngl ssl t sdd savyfcarrg

[0161]] gr Qfég VRYR R BEduienss Bef %ﬁ’% tht PREV R POS @%ﬂ@g‘ $4hBin Sequence (3B6
Igc vk fpepvtvtvaGss ssgvt av gs y_ 81—

Heav i), able Regig

NO. 13gyssvf| fpp 241 kpkdvlt it

gkef keilbysgeaal popiekt $adaklar Rk ayPEMyidP
eqn azkodkykd £13 8ddt sruthdf dqie st 4aske wewitragRa
5 ?W\Eégﬁ%‘vfkt eymquvs;vt

g

kﬁgng

€ TGk

tiap S R CTRAS ¢
geyuenveheride hhhﬂfh&ds)lsfx SiQxl D

[0162]

§RP9

e

pkvtcmwd |skddpevqf
swf vddvevh taqt qpreeq fnstfrsvse 301 | pitahgdw n

glewigqg

iypgdgdsny

b Hdyw gggttltvss

dsfhhsgv
t

q

htfpavligsd
vpevssvflf
stfrsv
eqmakdkv
ksnweagntf

(15) Nucleic Acid Sequence Encoding the Full Length 3B6 Light Chain Sequence

(3B6 Kappa Variable Region and Constant Region) (signal sequence nnderlined) (SEQ ID NO.

136)

61
121
181
241
301
361
421
481
S41
601
661

ATGgacATGa

ggaccectge

tcagtttctt

ggaatcttgt

tgcteotggtt

tcecaggtatce

aaatgtgaca
gtcacaatca

aaaccaggga
ccatcaaggt
gagaatgaag
ggagggggga
ccaccatcca
ttctacceca
gtcectgaaca
ctcacgttga
aagacatcaa

tcaagatgac
cttgcaaggc
aatctecctaa
tcagtggcag
atatgggaat
ccaagcetgga
gtgagcagtt
aagacatcaa
gttggactga
ccaaggacga
cttcacccat

ccagtcectcecca
gagtcaggac
gaccctgatce
tggatctggg
ttattattgt
aataaagcgg
aacatctgga
tgtcaagtgg
tcaggacage
gtatgaacga
tgtcaagagc

tecttececatgt
attaaaagct
tatcgtgtaa
caagattctt
ctacagtatg
gctgatgetyg
ggtgcectecag
aagattgatg
aaagacagca
cataacagct
ttcaacagga

atgcatctct
atttaagctg
acagattggt
ctctcaccat
atgagtttcc
caccaactgt
tegtgtgett
gcagtgaacyg
cetacageat
atacctgtga
atgagtgtta

aggagagaga
gttccagcag
agatggggtc
caccagcctg
gttcacgtte
atccatctte
cttgaacaac
acaaaatggc
gagcagcacc
ggccacteac
g



132) 1 atggagacag acacaat cct gctatgggtg ctgctgctct
gggttccagg ctccactggt 1 6 1 gacattgtgc tgacccaatc
WO e@agetopect ttggectgtgt ctctagggca gagggccacc 1RAT/US2007/012939

atctcctgca aggccagcca aagtgttgat tatgatggta atagttat at
caactggtac 181 caacagaaac caggacagcc acccaaagtc
ctcatctatg ttgcatccaa tctagaatct 241 gggatcccag
ccaggtttag tggcagtggg tctgggacag acttcaccct caacat ccat
301 cctgtggagg aggaggat gc tgcaacctat tactgtcagc
aaagtattga ggatcctccc 361 acgttcggtg ctgggaccaa

gct ggagct g aaacgggct g at gct4tacc aactgtatcc 421
atcttcccac catccagtga gcagttaaca tctggaggtg cctcagtcgt

[0163] gt ! pldidin %"’I?é‘ﬁhﬁ IRCAAFR 38R G3RL Oh&in Sequence (3B6
gaacgaca aat ggcgt cc
Kappa VM@E& 0N A8 nhvathout sienaksed ce} RRQIHNE- 137)

601 agcacc stca'cgtfgaccaa ggacgagtat gaac‘a sat

aclagdkatsprset gt g Stebasaitc gqlt% iyr varlvdgvps

SRl i ?’ el

g tiéﬁ ;wlsregp ngth 2F8 ot
equence

(2F8 Kappa Varlable Regi on and Const ant

[0164] (??q]_ti‘ﬂ Nufcéid K%&H S@lﬂ?@é Eﬁm d) 1%@@;15)313@1 H&8Y Chain
: i vitgspas Iavs rat isc as Sy nsyi NW 0
Sequen¢d @mgl;ﬁ@vd?hai %'q riable R D q Ne ! ' 5
lined §é dePnbf 93 tkIeI kradaaptvs 5 121 |fppsseqlt
9299&&%@32 mgfl nnf ypKdi nv kwki dgserq ngvl nswt dq dskdstysns
181 aS:tgl;yt:Léti@eMg@fgl&ﬁgyyﬁ RActiddst gptacestaraegeci@dfi0bctgteccag

(38)ghldet&iqn AsdahtBegy encegderad ppguddrecFdacaiagrith gtccatcact
386 tdeavyoiCiiabrodREgEn St sggaqeav then Aperay comgecics
ig agc

Ré?maaﬁ@ch@g%ﬁgfﬁrﬁggﬁg g %ca e a§acaa‘2 ttataatteg
g §§9%g:§: 8 fdedadHIbcEEALCE £RGg Bcdcc

Senet %gﬁaa S4€c babidd Gagatiiget
abicage Qéﬁbgageéﬁﬁgﬁbgg Hthgaact gcgigagge ctgytgaccct
gncgﬂdaagggqyaagatddusga1§§babga%&ﬁ; GU%CQQSQECQQﬂEgﬂgatC

cccatctgtc

gggatgcctg
cctgt ccage

&t cafigh eaqaaGFEﬁﬁﬂHQSCaEﬁ B gag cagctcagtg
g gg =g i EE% @caﬁg °a;zzgzz: ceaccogges
' ég?%E éti § ‘3&2 &Q@ ta‘é@t a@aGGcccaa ggatgtgcte

Qggaégj 3¢ céH3@ga@@EﬁiﬁacﬁﬁﬁBaagiéﬂlgﬁ@@fﬁghagtgpéﬂﬁﬁgcaa ggatgatcce

GagCiLRfeaadC ttagtaiett gRgpgactat syogadIroat ctcagter arggcaacce

mag@mggaﬁkggtwgﬁga@@t&(ét:m tHega-ergast % Cgf:“é catg;zggzg
ac cce

AQIREOTEER %E%% ?Weag%% a&?it%zg%

?ﬁ? a ctdraa aacc aa aggt gtacaccatt
i‘géq(:?:tzaccg c?:( %ggg t &é:é‘c% a‘gﬁ 2 CegaathLafC fataacagac
1141 ttcttcecctg aagacattac tgtggagtgg cagtggaatg ggcagccagc ggagaactac
1201 aagaacactc agcccatcat ggacacagat ggctcttact tegtcectacag caagctcaat

1261 gtgcagaaga gcaactggga ggcaggaaat actttcacct gctetgtgtt acatgagggc
1321 ctgcacaacc accatactga gaagagccte tcccactcte ctggtaaatg a

{0165]
(3D11 Heavy Chain Variable Region and IgG1 Constant Region) (without signal sequence)
(SEQ ID NO. 139)

(18) Protein Sequence Defining the Full Length 3D11 Heavy Chain Sequence

1
61
121
181
241
301
361
421

qvglkesgpg
sslmsrltir
vyplapgsaa
vtvpsstwps
ltitltpkvt
gdwlngkefk
df fpeditve
glhnhhteks

lvapsgslsi
kdnsksgvEl
gtnsmvtlge
etvtcnvahp
cvvvdiskdd
crvnsaaipa

wgwnggpaen
lshspgk

tctvsgfslt
kmnslgtddt
1lvkgyfpepv
asstkvdkki
pevgfswivd
piektisktk
vkntgpimdt

syslhwvrgp
amyycarerf
tvtwnsgsls
vprdegekpce
dvevhtagtqg
grpkapquyt
dgsyfvyskl

pgkglewlgv
aywgqggtlvt
sgvhtfpavl
ictvpevssv
preeginstf
ipppkegmak
nvgksnweag

iwaggntnyn
vsaakttpps
gsdlytisss
£ifppkpkdv
rsvselpimh
dkvsltcmit
ntftcsvlihe



481 atggtgaccc tgggatgcct ggtcaaggge tatttccctg

agccagt gac
W@ gyU/a439e@EC
tacactctga
gaccgt cacc
aaggt ggaca
agcct t gcat

agt gacctgg 541 aactctggat ccctgtccag
accttcccag ctgtcctgca gtctgacctc 6BAT/US2007/012939
gcagct cagt gactgtcccc tccagcacct ggcccagcga

661 tgcaacgttg cccacccggc cagcagcacc
agaaaattgt gcccagggat 721 tgtggttgta
at gt acagtc ccagaagtat catctgtctt catcttcccc

781 ccaaagccca aggatgtgct caccattact ctgactccta
aggtcacgtg tgttgtggta 841 gacatcagca aggatgatcc
cgaggtccag ttcagctggt ttgtagetga tgtggaggtg 901
cacacagct c agacgcaacc ccgggaggag cagttcaaca gcactttccg

S 81 gctccacagg'fgtacaccat tccacctccc aaggagcaga

tggccaagga taaagtcagt 1141 ctgacctgca tgataacaga

cthcgt

‘EEEtQ%

gty

caaaatatcc
—m-ggagaag

& = .
1iggc¢mnapaatg52@kt§¢agybeté&gttgaagqyataagtﬂa@hge@ﬂﬁ&aggta ccagcagaag

gERadt sset thate gk8datiaget #dqogtttc tggagtecct
8 ?ﬁ%&@gc%&ﬁﬁaﬂﬁé?

% %%gg ol

hbavymﬁhﬁa@mw%baékbEg

Eﬁ%jggi

?Qﬁ%%;@

Regi 20 gaidly

gigg;z

ccact

°aa°tﬁ§?ai

¢804 0

B cctcarpateat tteptatggayg
J oo s

cacgtteggt
cttcecca
caacttc

§§atggcgtc

ﬂﬂt¢RRN?CSQEF1SbasﬁﬂﬂﬁeﬂCEQacéﬁEﬁéd @abﬁbcéﬁﬁ5)aéagcatgag cagcaccctc

gga

(01671 M b t

Kappa Wafi hl‘ﬂil

ﬂuhﬂ

éﬁ"“rty 6§f fﬁfstﬁ? c G?jaj@‘ﬁfﬁ'g%
ence [ g t i

t kvdkki vpr dcgckpcict vpevssvfif 241 ppkpkdvlti

tld

S

decta g %ﬁﬂﬂEFas%HG§§g?9#t sasyyghavekeptygtgagge cactcacaag

cwdtaﬂmmmmiﬂma g‘peﬂ @mh@@s’(SEQ ID NO 141)

pravlE s Radi QR Vq nesheeehee yrhinagikgpr espgavigdd sklasgvpar
isg‘é‘ﬂr l&'?mﬁw pe Wiledkrddgr pptvsifpps
?rﬁ@aﬂfqn@é’amwﬁaaﬁk tysmsstlel
S lV
ngqpaeny n tq nﬁ? gs y $ spmeag pt f 421

[0168] t cspph Wl!lchel@ e gééuﬁ’!ﬁcé Egkoc_[lg

! {51 2 22 ":;' @ pn) 3s(0)
(SEQIﬁ@@bO Q%S|gnal sequence underl|ned) (SEQ ID NO.

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381

atgaactttg

ggctcagatt

gattttecett

X

gtecttgttt

‘313'

@ham Sequence

ence underlined)

taaaaggtgt

gaagtgtgaa

gtgecagetgg
tgtgcagect
gagaagaggc
gacagtgtga
caaatgagea
ggttattacg
tcagccaaaa
aactccatgg
acctggaact
gacctctaca
gtcacctgeca
agggattgtg
tteccececaa
gtggtagaca
gaggtgcaca
gtcagtgaac
gtcaacagtyg
ccgaaggetce
gtcagtetga
tggaatgggce
tettactteg
ttcacctget
cactctcectg

tggagtctgg
ctggattcac
tggagtgggt
agggtcgatt
gtctgaagte
gggactatgc
cgacacccce
tgaccetggg
ctggateccct
ctctgagcag
acgttgccca
gttgtaagcce
agcccaagga
tecagcaagga
cagctcagac
ttcecatcat
cagctttecece
cacaggtgta
cctgecatgat
agccagcgga
tctacagecaa
ctgtgttaca
gtaaatga

gggaggctta
tttcagtgac
cgcatacatt
caccatctcc
tgaggacaca
tatggactac
atctgtctat
atgcctggtce
gtcecagcggt
ctcagtgact
cceggecage
ttgcatatgt
tgtgctecace
tgatcccgag
gcaaccccgg
gcaccaggac
tgcececate
caccattcca
aacagactte
gaactacaag
gctcaatgtg
tgagggecctg

gtgcagcctg
tattacatgt
agtagtggtg
cgagacaatg
gccatatatt
tggggtcaag
ccactggecc
aagggctatt
gtgcacacct
gtecccteca
agcaccaagg
acagtcoccag
attactctga
gtccagtteca
gaggagcagt
tggctecaatg
gagaaaacca
cctoeccaagyg
ttecectgaag
aacactcagc
cagaagagca
cacaaccacc

gagggatccct
cttgggttceg
gtggtagcac
ccaagaacac
actgtgtgag
gaacctcagt
ctggatctgc
tecectgagece
teccagetgt
gcacctggcc
tggacaagaa
aagtatcatce
ctcctaaggt
gctggtttgt
tcaacagcac
gcaaggagtt
tctccaaaac
agcagatggc
acattactgt
ccatcatgga

actgggaggce
atactgagaa

gaaactctcc
ccagacteca
ctactatcca
cctgtacctyg
acaaggggat
catcgtctece
tgcccaaact
agtgacagtg
cctgecagtet
cagcgagacc
aattgtgeec
tgtcttecate
cacgtgtgtt
agatgatgtg
ttteoegetea
caaatgcagg
caaaggcaga
caaggataaa
ggagtggcag
cacagatggc
aggaaatact
gagcctctec



136) 1 ATGgacATGa ggacccctgc tcagtttett ggaatcttgt
tgcfcctggtt tccaggtatc 61 aaatgt gaca tcaagatgac
w@emgtiedoecca tcttccatgt atgcatctct aggagagaga BCI/US2007/012939
gt cacaat ca cttgcaaggc gagtcaggac attaaaagct atttaagctg
gttccagcag 181 aaaccaggga aatctcctaa gaccctgatc
tatcgtgtaa acagattggt agatggggtc 241 ccat caaggt
t cagt ggcag tggatctggg caagattctt ctctcaccat caccagcctg
301 gagaat gaag atatgggaat ttattattgt ctacagtatg
atgagtttcc gbtcacgttc 361 ggagggggga ccaagctgga
aat aaagcgg gctgatgctg caccaddt-gt atccatcttc 421
ccaccatcca gtgagcagtt aacatctgga ggtgcctcag tcgtgtgett

[0169] Ct t @23 08Bfeid 8dqidnet Refinhif BEGARAT N 1198 gﬂain sequence (1D3
aagattgat g cagtgaachacaaaat ggc 541 G

NO. 14§?1ctcacgttga ccaaggacga gt at gaacga cat aacagct
acct gt ga ggccactcac 661 aagacatcaa cttcacccat

d%]%%éﬁ&l;t( g@rlé’&@atye i0sgggstyy

ydaldna ywgqgtsviv

t 9§ CARAIESdd Aabaaaa1 aécgagg Blia
Sequentkgbeti Riragaidtey Flddssheag

$éa;| U8 tpi3B6 y&a@ma\dar tradplveldrag w@gymveom&aghlss gvhtfpavlg

| Py ER W%‘héuPS%ﬁ@ﬁal t\éﬂ@ U@lmee st D NAcotRF)i ttvpevssvE
@b r@v eﬁ mgéégb%i’vsi G gg ity % fy’gﬁggﬁy B canara
y d ﬁf tFﬁtt:E g gh Me%él a&% 3 i; sse | skln vgksnweagn

swef |l nnfy pkd| nvkwki dgserqngvl nswt dqukd stysmsstlt

[0170] ]’\'IS ] 213. A&GC KL )éte Cl?e%tclg. tncg’ i3 9'&6@2&%@%&&%9‘1 Sequence
Encoar Ng—t N ([

(1D3 Kkppey Vatthlale R eSénuanio@orfsiiit Regided V3 ghdlakqueviae naldrined) (SEQ ID NO.
144) sequence

at ggctgtcc cggtgetgtt

Regi on and 1g@ Constant Region) (signal
underl ined) (SEQ ID NO 138) i

gbc Ca’ﬂcﬁaﬁfgﬂcz ba&@fa@f&b@tﬁatﬁtm ta.bt:&atttaéa&ﬁ:@ggata gcagaaacag
fLat apebbacctac bggggdtegt coagestgta gt8dcgganagi@hgatag tgtgecatca

£G4y Au9§H @%9 Yo gasy W&Cta@g eEYRY tbbacacaamatrate@t teggeagtet
Ho g e
@99@1’.‘2@@9@ 3 EZE&@&%%% t@%é @ Qg% E Ci ggtgaa caacgiiizi

hgacacagdedacl gbaodacha ¢ aaaa tggcgtcctg
Eartggggttadaa ggenciagha QilgeasdfHcC ageetcg&ag@ CoaRgda&H3C 8eécctcacy
et ditgprgtzadi—2¢gigatgacicggoaoeet ggatarakgtt Reeaérac tecacaagaca
48t dECPEE Y GEYHAECR ggat fetrgaggaatgagt gtrag

[0171] (24) Protein Sequence Defining the Full Length 1D3 Light Chain Sequence (1D3

Kappa Variable Region and Constant Region) (without signal sequence) (SEQ ID NO. 145)

1 digmtgspas lsvsvgetvt itcrtseniy snlawyqgkg gkspglliya atnladgvps
61 rfsgsgsgtg fslrinslgs edfgryycgh fwgtpytfgg gtkleikrad aaptvsifpp
121 sseqgltsgga svvcfilnnfy pkdinvkwki dgsergngvl nswtdgdskd stysmsstlt
181 ltkdeyerhn sytceathkt stspivksfn rnec

[0172] 25) Nucleic Acid Sequence Encoding the Full Length 1F3 Heavy Chain Sequence
1F3 Heavy Chain Variable Region and IgG1 Constant Region) (signal sequence underlined
(SEQ ID NO. 146)

1
61
121
181
241
301
36l

atgaactttg

ggctcagatt

gattttectt

gtcocttgttt

taaaaggtgt

gaagtgtgag

gtgcagcectgg
tgtgcggect
gagaagagge
gacagtgtga
caaatgageca
ggttactacyg

tggagtctgyg
ctggattcac
tggagtgggt
agggtcgatt
gtctgaagte
gggactatge

gggaggctta
tttcagtaac
cgcatatatt
caccatctct
tgaggacaca
tatggactac

gtgcagtctg
tatttcatgt
agtagtggtg
agagacaatg
gccatgtatt
tggggtcaag

gagggtccct
cttgggtteg
gtggtagcac
ccaagaacac
actgtgtaag
gaacctcagt

gaaactctce
ccagactcca
ctactatceca
cctgtacctg
acaaggggat
caccgtctee



481 gtcaagggct atttccctga gccagtgaca gtgacctgga
actctggatc cctgtccagc 541 ggtgtgcaca ccttcccagc

WaQ giocaimedg tctgacctct acactctgag cagctcagtg 6BAT/US2007/012939

act gt cccct
ccacccggcc

ccagcacctg gcccagcgag accgtcacct gcaacgttgc
661 agcagoacca aggtggacaa gaaaattgtg
cccagggatt gtggttgtaa gccttgcata 721 tgtacagtcc
cagaagtatc atctgtcttc atcttcoccc caaagcccaa ggatgtgctc
781 accattactc tgactcctaa ggtcacgtgt gttgtggtag
acat cagcaa ggatgatccc 841 gaggtccagt tcagctggtt
t gt agat gat gt ggaggt gc acacagsdca gacgcaaccc 901
cgggaggagc agttcaacag cactttccgc tcagtcagtg aacttcccat

%tng@é‘gQ,%ga§§]cgg@Q&9&g Q@ct%ttgggéacgzg@t%é&a@%&ctgc tgcecaaact
apgohsarzar§h eRgettdgC AEFHURGEEE abldgdc @ B0888@RRgcc agtgacagty
c@at etucmasaacoggayystagaosgasgy dtigesaaag]tcgi=aeage aldtgcagtct
15(5’819%‘?%@6?%%6&0& FagTaghradigechaygatcaragueagitggce cagegagace
t3dcEt g?‘é?aliﬁ‘iiiiﬁgi’i e S
t'ﬂ%tlg c%gc§ @g%@@éi agg %&Q:% :9 ag:g a§ g'zqg t cacgtgtgtt
ang agERG280 ACGatE aQG§EEHé%9§§ éﬂ&@&&%édacgcééaytag GRdtgatgtg
caaggimagtad Ghggt GopEgaa6Ea Geass (GgdagGgtagganalcac tttccgetca
et ﬁ%%ﬂag%twcgpgmataemmggg@ th82icoiyc acE@yegtt caaatgcagg

1<°f§

C

99533@;89;

‘Tagi?e ﬁ

aaggataaa

g&%ﬁ%?q:E%%%ﬁﬂ?EF% %ﬁs T%ﬁ%?t ot %EH@S?C caaaggcaga

%ﬁ‘@;’%a‘?gi? 16,1 aaéﬁc

gl a&ttar&dté@@ct agdant cegh
@QQUem)cté@E@tlngmcalsﬁa)ggbcqmIdaeag@@dcvap&q&lagaa

3t3c9t1v§?fftc§ict3t%)%=laﬁé\maqp pgkgl ewl gv i waggnt nyn 61
dd

if@aa

ggc

i
a& gga

ggagtggcag
cacagatggce
aggaaatact
gagcctectece

ssl amyycar erf a t
[0173]Vsa A DE > ! : L gn g Y ¢ ﬂlgSequence (1F3
Heavy Chbiti e %thﬂe %gmnf %QG‘] S(%déuxﬁ R%gja%s- ( %Itb(&?t%ﬁ 3P sequence) (SEQ ID

et vt cnvahp asstkv vprdcgckpC 1 Ct vpevssv [ pPPKpKAV

NO. 1431 [titltpkvt cwdi skdd pevqgf swfvd dvevhtaqtq

e

pr eeqi nstf

rsvsel

sr%é

|nh3

dwl ng kefk crvnsaaf pa
e

”éf VS

aY

issgggstyy

o L
N T A amgeek&ansaﬁlsw ; Cvpevanve
ReildiFegpeace tEme@thg trheiibubdp leaqghhfv&BI vé.vﬂtlag <§p reeqfnstfr

@H&l PV

Bdglert vl 8gketkeKaypa

G

aoan

dlgked

_ orplapdvyti pppkegmakd
aé’i% EnhERIEd ey tvy sty [vBksnweagn
TgcCagat tttcagcttc ctgctaatca

[0174] gt 9632:7{) Cﬁ%leﬁ%ﬁ@hﬁ&cc Encoding the Full Length 1F3 Light Chain Sequence

(1F3 Kappa Variable Region and Constant Region) (signal sequence underlined) (SEQ ID NO.

148)

61
121
181
241
301
361
421
481
541
601
661

atgagtgtge

ccactcaggt

cctggggttyg

ctgetgetgt

ggcttacaga

tgecagatgt

gacatccaga
atcacatgte
ggaaaatctc
aggttcagtg
gaagattttg
gggaccagac
tccagtgage
cccaaagaca
aacagttgga
ttgaccaagg
tcaacttcac

tgactcagte
gagcaagtga
ctcagctcct
gcagtggatc
ggagttatta
tggaaattaa
agttaacate
tcaatgtcaa
ctgatcagga
acgagtatga
ccattgtcaa

tcecagectcee
gaatatttac
ggtctatgat
aggcacacag
ctgtcaacat
acgggctgat
tggaggtgcece
gtggaagatt
cagcaaagac
acgacataac
gagcttcaac

ctatctgtat
agtaatttag
gcaacacact
ttttcectea
ttttggggta
gctgcaccaa
tcagtegtgt
gatggcagtg
agcacctaca
agctatacct
aggaatgagt

ctgtgggaga
catggtatca
taccagatgg
agatcaacag
cteccgtacac
ctgtatccat
gcttcttgaa
aacgacaaaa
gcatgagcag
gtgaggccac
gttag

aactgtcacc
gcagaaacag
tgtgcecatea
cctgcagtet
gtttggaggyg
cttccecacca
caacttctac
tggcgtectg
caccctcacg
tcacaagaca



61 agagga caaa ttgttctcac ccagtctcca gcaatcat gt

ctgcat at cc aggggagaag 121 gtcaccatga cctgcagtgc
wea@ctiemagt gt aagttaca tgcactggta ccagcagaag 18AT/US2007/012939

t caggcacct cccccaaaag atggatttat gacacatcca aactggcttc

t ggagtccct 241 gctcgcttca gtggcagtgg gtctgggacc

tcttactccc tcacaatcag tagtatggag 301 gctgaagatg
ctgccactta ttactgccag cagtggagta gtaacccact cacgttcggt
361 gctgggacca agct ggagct gaaacgggct gatgctgcac
caactgtatc catcttccca 421 ccatccagtg agcagttaac
at ct ggaggt gcctcagtcg tgtgctd4rtt gaacaacttc 481
taccccaaag acat caat gt caagtggaag attgat ggca gt gaacgaca

661 acatcaactt cacccatt t caagagcttc aacaggaatg

;%?%ﬁg@%ﬁv

sequence

tVPr bf%ﬁaﬁese (Fedewy Okt gkery

A e

(SEQ I D NO. 141) 1 qi vI t gspai

Fﬂ@ét

Q@iem‘

Dﬁftli1
oli?"s
nsaypgekvt

Ifljypd athlpdgvps °

JhEe

aaptvsifpp
stysmsgtlt

[0176] t c@w@%a@&mbm@% Bl aﬁﬁ&m&x Bl Heavy Chain

fS

ytceat hkts tspi vksfnr

( aat yycqw ssnpl _

derhg@r(gg mmy\ﬂl@g skds tysrrsst [t

fgag tKI el Krada
anl Regien) (signal sequence

181Atkdeyerhns

nee [0168] (21) Nucleic Acid

Sequ&ﬁyaacEkugyggagcadaatF@A&ttkeegﬁIgtlEE%dﬂ%avyaéQ%agegt gaagtgtgaa
Séfuervsegttddd3 thHeaatctBhasypadart eblseRegy o gagdibdaiQbct gaaaatctec

s"tgé:ﬁf:a ﬁaFt Gméaeh’df@rtlgtnewg IESECY |Pagacteca
5%53 oAt t:gg%zznggcgngz:z crectacces

@b@ Jagg 2 @@Qﬁgg Eg%t Y
gD AL EER Y ggg@mattgcgﬁ%@ae@scg tQ@S&Q‘IaQS SR - LT H ot

3221 t@ygcamec bgstggactcattgtteaglcgactdortt acdf@ltctge tgcccaaact
¢EL gRpgtceeytac & a@qqpyaglsmgqgagﬁﬁﬂgagg@gdqggagtggyybagcc agtgacagtg
%Elfc IETRIBAEE CrFAYctgt ccotgeagtet

cgé a"’t%c’f tacégf
gag Ltgena0dg %tc 952%%553%5‘2% A e racce
é@%QEEbE%OQtE§E§¥§g@g€E§ Egégkiéa dcatc tgtcttcatc
gecadtatatécaachg&@iag@gaawggg@a{ a36 tgz% atdRCHaggt cacgtgtgtt
%g a‘ﬁg&tﬁ@%aqaat:gmaagat PFogtcgmy ggecarttecagicte@t EedtC lagatgatgty
g

%af&aﬁa% ééc%‘é?a&%ﬂﬁ gragagredtt ggecegcac ttteegetea
1% ﬁtc t; %:fc&cggg?cbggg%:qagggcﬁaqg agtt caaatgcagg
1969 Cégggg&&c sﬁtsﬁ t 33 §§ gcagatggc

aaac caaaggcaga

caaggataaa
1141
1201

1261
1321
1281

[0177)

gtcagtctga
tggaatgggc
tcttacttecg
ttcacctgcet
cactctecctg

cctgcatgat aacagacttc ttccctgaag
agccagcgga gaactacaag aacactcagce
tctacagcaa gctcaatgtg cagaagagca
ctgtgttaca tgagggcctg cacaaccacc

gtaaatga

acattactgt g
ccatcatgga

actgggaggce
atactgagaa

ggagtggcay
cacagatgge
aggaaatact
gagcctctec

(30) Protein Sequence Defining the Full Length 3A12 Heavy Chain Sequence

(3A12 Heavy Chain Variable Region and IeG1 Constant Region) (without signal sequence)

(SEQ ID NO. 151)

1
61
121
181
241
301
361
421

evglvesggg
pdsvkgrfti
ssakttppsv
sdlytlgssv
ifppkpkdvl
svselpimhg
kvsltemitd
tftesvlheg

lvagpggslki
srdnakntly
yplapgsaaq
tvpsstwpse
titltpkvte
dwlngkefkc
ffpeditvew
lhnhhteksl

scaasgftfs
lgmnslksed
tnsmvtligcecl
tvtenvahpa
vvvdiskddp
rvnsaafpap

gwnggpaeny
shspgk

nyfmswvrgt
tamyycvrgg
vkgy£fpepvt
sstkvdkkiv
evgfswivdd
iektisktkg
kntgpimdtd

pekrlewvay
dgyygdyamd
vtwnsgslss
prdegckpei
vevhtagtap
rpkapqgvyti
gsyfvyskln

issgggstyy
ywgggtsvtv
gvhtfpavlg
ctvpevgsvE
reegqfnstfr
prpkegmakd
vgksnweagn



541 acctggaact ctggatccct gtccagcggt gtgcacacct
tcccagctgt cctgcagtct 601 gacctctaca ctctgagcag
wer@agimact gtcccctcca gcacctggcc cagcgagacc 6BAT/US2007/012939
gt cacctgca acgttgccca cccggccagc agcaccaagg tggacaagaa
aattgtgccc 721 agggattgtg gttgtaagcc ttgcatatgt
acagtcccag aagtatcatc tgtcttcatc 781 ttccccccaa
agcccaagga tgtgctcacc attactctga ctcctaaggt cacgtgtgtt
841 gtggtagaca tcagcaagga tgatcccgag gtccagttca
gctggtttgt agatgatgtg 901 gaggtgcaca cagctcagac
gcaaccccgg gaggagcagt tcaacatfcac tttccgctca 961
gt cagt gaac ttcccatcat gcaccaggac tggctcaatg gcaaggagtt

[0178] Caaah§0dgdeit Weckd Skgééfc@ %&oﬁﬁ&g G d f;gg %e&@%%%%i%m Chain Sequence
agaaaacca C ccaa aC Caa }

3A12 Kappa M anable Region ansdcGonstam AR mu o Agud geduspce O ertiatdlo SEQ D
N()15§}41 gt cagtctga cctgcatgat aacagacttc ttccctgaag
acattactgt ggagtggcag 1201 tggaatgggc agccagcgga

gaacd cagt £ CEAL , c%%éé _ £
t Glt@ﬁfa&:ﬁ@aﬁd:ﬂ:@ﬁwcg C%a daedddd JHSA e tgtcacc

agfatargstatk3 93.-91343@8{—9611 @ﬁtta@tgicg taﬁ:amtitgag@@ig@hgtca gcagaaacag

&ae a%@aeﬁct%ﬁ SEEYHYEAT grAfrerLYCE 9t88Jragatt tiavebgtyy tgtgccatca
ggq SFpalso % g)gtﬁ %ﬂ%ﬁ%“&%&éﬁ%@%@ﬁl fﬁa agfRg cotgcagtot
aga gi}acl%g g2 tcascat %ﬁ C'agﬁtcggaggg
cttcececacca
Valll a8 tE@i QBt ai:. %g‘g t) G(MCEE caaZttctac
Sﬁgnfaﬂcasemce§at(ﬁEQal@dﬁ@ag&tﬁlﬁ)gaﬂ.g@ié@ yeﬁﬁ@@caaaa tggegtectg
BRFS@@C&&S@‘Mafgsa ¥t apekrdtawe agcatysgols iopycctcacy
7399 259 ﬁﬂg;;gﬁ%%wgl@lt@m g gygggsccac teacaagaca

tc(ixac c cca% caa §8ﬁ% 65%%‘3%? pﬂgﬁg

A E I ight &hain Sequence (3A12

evgf&%vggp \éeym@«%teqptrﬁf&faeéﬁiy 1§1%q§¥89€3l RNGa arxiaa
duk neieeblitn iy pSBaTARS | @idboskidiy frvmqwtétma@ksﬁré&étvsi’g;
381 deeglteqnat dvi¢Pedity Bwigwagdpaenyrdaatlpiswitiddskd stysmsstlt

48y FAFSRY PR REFRARAGHE 4seEri vy ikheq | hi i hht eks|
[0180] s hslﬁxglcob@éﬂ&}ce( 23hleMumbeldes AcbfcdrasiRbert SheRHiglie bR espondence

Ch 1D 3 K
betweot, e Sl TEARR BB EP bR LR RGO i Gt pihose

presentethidetht iSegadnce $i€tidgD NO. 144) 1 at gagtgtgc ccact caggt
cctggggtfcg ctgctgcet gt ggﬁkh%ﬁfga t gt cagat gt

1A3 Heavy Varlable + IgGl constant — nuclelc acid
123 1A3 Heavy Variable + IgG1 constant — protein
124 1A3 Light Variable + constant — nucleic acid
125 1A3 Light Variable + constant ~ protein
126 2B8 Heavy Variable + IgG1 constant — nucleic acid
127 2B8 Heavy Variable + IgG1 constant — protein
128 2B8 Light Variable + constant — nucleic acid
129 2B8 Light Variable + constant — protein
130 2F8 Heavy Variable + IgG1 constant — nucleic acid
131 2¥8 Heavy Variable + IgG1 constant — protein
132 2F8 Light Variable + constant — nucleic acid
133 2F8 Light Variable + constant — protein
134 3B6 Heavy Variable + IgG1 constant — nucleic acid
135 3B6 Heavy Variable + IgG1 constant — protein
136 .__] 3B6 Light Variable -+ constant — nucleic acid
137 3B6 Light Variable + constant — protein
138 3D11 Heavy Variable -+ IgG1 constant — nucleic acid
139 3D11 Heavy Variable + IgG1 constant — protein
140 3D11 Light Variable -+ constant — nucleic acid




- human

6 1 gacatccaga tgactcagtc tccagcctc s ctatctgtat
ct gt gggaga aactgtcacc 121 atcacatgtc gaacaagtga
wQa@aUatiop@c agtaatttag cgtggtatca gcagaaacag 18AT/US2007/012939
ggaaaatctc ctcagctcct aatctatgct gcaacaaact tagcagatgg
tgtgccatca 241 aggttcagtg gcagtggatc aggcacacag
ttttccctca ggatcaacag cctgcagtct 301 gaagattttg
ggaggtatta ctgtcaacat ttttggggga ctccgtacac gttcggaggg
361 gggaccaaac tggaaataaa acgggctgat gctgcaccaa
ctgtatccat cttcccacca 421 tccagtgagc agttaacatc
t ggaggtgcc tcagtcgtgt gctte#?gaa caacttctac 481
cccaaagaca tcaatgtcaa gtggaagatt gatggcagtg aacgacaaaa
tg > G BT T ) WSt . P
agg? orbb@accaagy
acgagbat ga—acyapE] Hgévwaa%acxgm%mgcﬁaae,&aaaaagaca
661t ,gaact beac! FrFHEYf, CARiabR IS e@%%tﬁggwaﬁgt gttag
[01:]114]4 (24 Profsi T ddiEadddl T Length
1 .ﬁusgm \{uau '1ﬁfﬂ§gﬁ{'9§rnéb!é-45c&éﬂﬁﬁ—ﬁf%fehﬁb' e Regl on
and—Lenstant  REgEOday | WahaolE - 1569 B&lstanE0R@GSdcid SEQ |
NO. (3iAS) T OO HERy VeYiag SI¥E1 bodstahBEPloleirs NT awy qgk
gk Sippigt Tya at Ml fEt0ViRRt PariableSabne@@l thucRid eS| S
edf gyzeycOiT T Wy 1138 U EbRI-KIAGAaiveldl pp 121
ssedidosgga SWC| 5 AT MeRAOT nmBIek! 106F SeAseRgY hudiswhkégdskd
st ySTERSTT U 181 b A KIBYRAViab R Eeal REdstant SpiovdisT N I nec
[ 017242 (25) NUCE §i TL A6t Varpbefhstabncagidigacidie Ful |

Lenofd3 1F3~ HeaVyA (DBight \asHbRIE onkthii3- frerity Chai n
Variable Region and 1gd Constant Region) (signal

sequence underlined) (SEQ ID NO 146) 1 atgaactttg
ggctcagatt gattttcctt gtccttgttt taaaaggtqt gaagtgt
Examp¥8 —Prbducg6n 9¢ Vagidug RgoaildgagOgHGICPratenisgcagt ct g
gagggtccct gaaactctcc 121 tgtgcggcect ctggattcac
[0181] t t t g Fxampl@lidsefibéOthe eldniggiid expreatmodfzoamiBd of recombinant

gagaagaggc tggagtgggl cgcatata agc
e S35 L aseAL a0 GRSt o Bl LN 1
parhcul%.?qtﬁﬁ ; lfg geRgidas e (%Ilﬁ% %ﬁ&??pr@ss?otf-oﬁ@&@h@ﬁ@ﬁﬂhHGF protein, a
ct gaagt ¢ tgaggacaca gccatgtatt ac acaa
recombanagt Eﬂg& PEXSTIA CONgHRAR & ghgine oAl @‘@H@?“agﬁ)ﬁ fg‘ﬂa{‘ 85385‘9“ 553
(G555 a:ﬁl?géo%ﬂlgarﬁ%?f@ﬁ gf(ﬁ&f]i%%niaﬁﬁgg ﬁ%?%lrﬁgéﬁf’éiﬁi@l@ Céubstltutlon at position

fctgtctat ccactggccc ctggatcigce tgcccaaact
561 (Céﬁkﬂ)c eaccg:gnbger@mlg‘»ggnm@c@pgm Ghrahehyeese (EE @E‘t‘@l&lg%’é‘ta‘mng the

%{Q}F'Ss éu&?c%t&%%’& M&gﬁ%ﬁgé:ﬁ@ $£AKEYA recombinant mhm
gt gcacacc tcccagetgt cct geag

chimeric HGF protein containing the human I1499- R566 HGF sequence disposed within mouse

—

0

HGF sequence, and a recombinant mhm chimeric HGF protein containing human W507-L585

HGF sequence disposed within mouse HGF sequence.

[0182] The following expression constructs were generated using standard molecular

techniques and the resulting cDNA sequences were confirmed by DNA sequencing:
a. hHGF-Fc

[0183] In a first round of PCR, two overlapping PCR fragments were generated introducing
a Not I site and encoding a 6xHis tag between hHGF and hIgFc. The overlapping PCR
fragments served as template in a second round to amplify hHGF-his-IgFc. The resulting
fragment was ciigested by Nhel and BamHI and cloned into pcDNAS/FRT (Invitrogen, #35-
3014). Then, hHGF was amplified from Invitrogen clone ID: IOH29794 (human HGF cDNA).



601 gacctctaca ctctgagcag ctcagtgact gtcccctcca
gcacctggcc cagcgagacc 661 gtcacctgca acgttgccca

W@ ewgaewapc agcaccaagg tggacaagaa aattgtgccc 7RAT/US2007/012939
agggattgtg gfctgtaagcc ttgcatatgt acagtcccag
aagtatcatc tgtcttcatc 781 ttccccccaa agcccaagga
tgtgctcacc attactctga ctcctaaggt cacgtgtgtt 841
gt ggf cagaca tcagcaagga tgatcccgag gtccagttca
gctggtttgt agatgatgtg 901 gaggtgcaca cagctcagac
gcaaccccgg gaggagcagt tcaacagcac tttccgctca ) 961
gt cagt gaac ttcccatcat gcaccsiggac tggctcaatg gcaaggagtt
caaat gcagg 1021 gtcaacagtg cagctttccc tgcccccatc

The seq g@aaaagﬁgn 4 &S aﬁ%@&?d &qri@gg:g@gge dGRLiEE FREBEEBI under accession

cCatteca cectéccaagy adgcagat ggc caaggat aaa
number MM 10@J60dgt.ct ga cctgcat gat aacagacttc ttccctgaag

acattactgt ggagtggcag 1201 tggaatgggc agccagcgga
gaxxhHGIaNhabRdgikcagc ccat cat gga cacagatggc > 1261
tcttacttcg tcfcacagcaa gctcaatgtg cagaaga

[0184] actAYODBGIT AGEAEBGACGABIA CQAALEXIELET €% gptlé@aIOZ)
tgagggcct g cacaaccacc atactgagaa gagcctctcc 1381

@A’ HHGF Nal BiaTgaPiiok73] (26) Protein Sequence
Defining the Full Length 1F3 Heavy Chain uence

1
[0185] mMG@m@TWFGGEGAF@GSE%GGCg@GéQTﬁ QT%@{JE‘)%TATG
signal sequence) (SEQID) NO 147) 1
(SEQ[é$%$C@§égg | vgsggsl kI scaasgftfs nyfnswrqt pekrleway
L§ﬁ$§§$i§%Lg%§$gSngrftl srdnakntly | gnssl ksed
dyand ywgggtsvtv 121 ssakttppsv
oM. fiBay | g
(01861 3 @%ﬁfﬁ??@?%%%%égw%“ﬁ%ﬁ?%&%g?% XD hoay
-evssvf " 241 i f ppkpkdvl t|t|tpkvtc
+ SHEED vevhtaqtqgp reegfnstfr 3 01

o7 SV;&@@“@&E@WW(;&@?@?WW AR kv

Eh gksgwgagn 421 tftcsvl heg
Nucl ei ¢ Aci d Sequence

o B PR s s s

using tHesQ@Ik@hasge| UEKL aiterditected nadége@m@ﬁ@kithN@agtha)acq_ordmg to

at gagt gt gc _ccactcaggt cctggggttg ctgctgetgt ggettacaga
Hwnu%FQE@aﬁgFgP S

(1) hHGF-Fc (G555E) Sense Primer

[0189] CATGATGTCCACGAAAGAGGAGATGAG (SEQ ID NO. 106)

(2) hHGF-Fc (G555E) Anti-sense Primer

[0190] CTCATCTCCTCTTTCGTGGACATCATG (SEQ ID NO. 107)

(3) hHGF-Fc (C561R) Sense Primer

[0191] GGAAGAGGAGATGAGAAACGCAAACAGGTTCTCAATG (SEQ ID NO. 108)

(4) hHGF-Fc (C561R) Anti-sense Primer

[0192] CATTGAGAACCTGTITTGCGTTTCTCATCTCCTCTTCC (SEQ ID NO. 109)



61 gacatccaga tgactcagtc tccagcctcc ctatctgtat
ct gt gggaga aactgtcacc 121 atcacatgtc gagcaagtga
wQa@ratiop@c agtaatttag catggtatca gcagaaacag 18AT/US2007/012939
ggaaaat ctc ctcagctcct ggtctatgat gcaacacact taccagatgg
tgtgccatca 241 aggttcagtg gcagtggatc aggcacacag
ttttccctca agatcaacag cctgcagtct 301 gaagattttg
ggagttatta ctgtcaacat ttttggggta ctccgtacac gtttggaggg
361 gggaccagac tggaaattaa acgggctgat gctgcaccaa
ctgtatccat cttcccacca 421 tccagtgagc agttaacatc
t ggaggtgcc tcagtcgtgt gcttctilgaa caacttctac 1 481
cccaaagaca tcaatgtcaa gtggaagatt gatggcagtg aacgacaaaa

I MEH O ERhbusseRH s gBa Ct gat cagga cagcaaagac
agcacctaca gcatgagcag caccctcacg SO - ttgac saagg

[0193] 2CORRE AHotde-BEARRIhARE ARALATSEELoBhIROM AR h&i’éﬁ%%%%ham-
661 tcaacttcac csatqﬁgggag&a cttcaac aggaat gagt
H

hHGF, @[- }@@‘I @]31;5)] ace@sg}’a]pﬁ} an BN, @pdgnltlﬁr@ (Fi¢rininal beta chain
followéﬂ}%ﬁ{é'zgg k‘%G(ﬁaal n Sequence (1P3 Kappa Vari abl e
ns

Redi on an ant Region) (w thout signal sequence)

[0194] gﬁEg\lllwhlga&%a}F :l:g%%fl\lje\rllg d;ﬂH% %ﬁ%ﬂg@%éﬁé’%%% ‘sg'vga%ra%?quﬁe‘é from

Invitrogen dpmesLysIQIE2 YoM (bgmah \wfxlﬁ) yDNgfg) ghe Iseqdmad caaq:npmsds‘ tothe

e

sequenedsspere kefptifieddy RUPTR fioaBmohkechiedreotAt RINASEOwateeh, # 636603) using

the Sur SO8b (¢ SEaTo Pt Rl Bttt S Bt o

manufaeagerdnins(ratipsl 'EQQﬁHﬂIEcMﬂA@ehuﬂﬁﬂ)coﬁSﬁ%dd@ tO¥he skG@dnce

deposu?%ﬁ%%@i\@% Gudiagresdn reitter Bb3E 0™ ggagt ot gg

121
(0195] P TRES senfinlly AiErad i HagRaRS |t 2t 1b 4t Hrroenggidieipe
overlapp&fJPCR G iinérS ind afdadalbidcohSaaal @ 8dinds @Q@t@@ﬁhbhﬁcatlon The final

produc{Jet e oottt el Sed Noilgagisserstignocauas Ao lakacct g

1 caaat gaaca gt ctgaatc tagacaca gccat gtatt
ganent 1 Brimers Ba chain (belygact at gc

0196 ;G %%ﬁéééce%%@&aﬁ%@ E%cé%&sﬁ%cé@é@ﬁé&éé& €1 Juiaoyc
0197 aaoh dendcs catgiacsAdiat A b el Gl sma mwo. 1)
O IFRLGES 55200 A CArIR o 582G cot goagt e

[0198] 5’ CCAAAACAAAACAACTGCGGGTTGTAAATGGGATTC (SEQ ID NO. 112)

[0199] 3’ CAGGATTGCAGGTCGAGCAAGCTTCATTAAAACCAGATCT (SEQ ID
NO. 113)

(3) Fragment 3 Primer for mHGF beta chain C-terminus 3’Notl

[0200] 5’ AGATCTGGTTTTAATGAAGCTTGCTCGACCTGCAATCCTG (SEQ ID NO.
114)

[0201] 3’ GTAATTTTGACATACAAGTTGTGCGGCCGCCATCACCATCACCATCAC
(SEQ ID NO. 115) ‘



601 gacctctaca ctctgagcag ctcagtgact gtcccctcca
gcacctggcc cagcgagacc 661 gtcacctgca acgttgccca

W@ ewgaewapc agcaccaagg tggacaagaa aattgtgccc 7RAT/US2007/012939
agggattgtg gttgtaagcc ttgcatatgt acagtcccag aagtatcatc
tgtcttcatc 781 ttccccccaa agcccaagga tgfcgefccacc
af ctactctga ctccfcaaggt cacgtgtgtt 841 gtggtagaca
t cagcaagga tgatcccgag gtccagttca gctggtttgt agatgatgtg
901 gaggtg saca cagctcagac gcaaccccgg gaggagcagt
t caacagcac tttccgctca 961 gtcagtgaac ttcccat cat
gcaccaggac tggctcaatg gcaagipagtt caaatgcagg 1021
gt caacagtg cagctttccc tgcccccatc gagaaaacca tctccaaaac

Sg aggca an%pﬁécﬁqg%gg&%(gI%g&aggtgta caeca ttcca
g?9%%gﬁg%—agtagargg—s—taaggaraaa 1141 gtcagtctga

(02021 $5g9E3 gtg S3534; %ﬁéF%&ﬁﬁL&@ﬂ&&Qggwﬁ%sg%Mm hHGF

gggc agccagcgga gaact aca aacact cagc
and pcD(N;&‘S/FRH‘g@hnf&ﬁﬂgﬁd OaO5LRER5)t withaett qugtngracgag@ra@d by site directed

mUtagelget%’Iég attgeg g?‘g 6‘? f‘%’é} %%gg‘gﬁggg caca ?ggif: at ct a eH XL

site-dirc@RAGEhtaE &R sk IG(Staeigehecicgoiinpimt ganjfada’ s(13$))'uct10ns The
‘ Protein Se& g@gﬁ Deflnlng the Full Length 3Al12 Heavy
mutagergsiy i ieN HWF5 lieavy Chain Variabl e Regi on and

CATCA@@%T@QI@@A‘TCAR@HAA@CGWGE@@AC&@EQ ¢B)NO. 116), and

Primer 2(}@ %@@é&ﬁ@ﬁg@%ﬁesgﬁ%&@gﬁgﬁéﬁgﬁgéﬁfé S$EQ ID NO. 117).

[0203] i;%ﬂ;ﬁg&#&%&,@%ﬁ;&% é%wmﬁgﬁg %y éé%%@?%gﬁ%%%bﬂ%é’mm-

i YRS S L Gkl ﬁ?&"’%%ﬁ%?“v‘gg%ﬁ%?"%ﬁmge X e

directed Ifnp'pigpk@w kit (&trqt@g@wbamlaﬁ &uﬁlae\%ﬁﬁ By AT 2 g b

constru(r:teeg{arl]éidf t:i(y e 28 %ﬂﬁ %S I RES Grhmei eCfl?)Séd’ B&@RkAdurine sequences.
g apqvyti pppke 61 kvsltcmtd
The othif prdi torstyugiwigtrpaeding rkgioy pi(t]mﬂi(b? -53§3 o BRGE disposed between

ksnmeagn 421 tftcsvlheg I hn ihteksl shspgk[0178]
Inunnef%ie Kifel'ei ¢ Aci d Sequence Encoding the Full Length

[0204] ;. élgc&gthght B 'nﬂar?ﬁ];wgs' gngetﬁll: fﬁld@ﬂgﬁoﬁﬂﬁ%&)s%&b%de in

egi o sequencé underlined

order ir{ BE@hplabd@pcISAY/FR Bigay chingrra (¥ 423-Ea§0) castiygly @525§E C561R,
C Ct t.ac a tgcca

wsoan, S 85 flosiEe bBe e PG DGR Abo R RAER 50 AEey o ot

chimera (W507-L585), the following point mutations were introduced in one step in the

template pcDNAS5/FRT-mhm chimera (V495-1L585) construct: Q502R, N504T and 1505V,

using the appropriate oligonucleotide sequences.

[0205] The resulting nucleotide sequence of the hHGF-Fc protein is set forth as SEQ ID
NO. 118, including signal sequence (nucleotides 1-93) and prodomain (nucleotides 94-162).
The amino acid sequence of the hHGF-Fc protein is set forth as SEQ 1D NO. 119.

[0206] The resulting nucleotide sequence encoding the mhm (V 495-1.585)-Fc chimeric
protein is set forth in SEQ ID NO. 120, including signal sequence (nucleotides 1-96) and
prodomain (nucleotides 97-165). The amino acid sequence of the mhm (V495-L585)-Fc
chimeric protein is set forth in SEQ ID NO. 121.

[0207] The resulting nucleotide sequence encoding, and the protein sequence defining, the
mhm (V495-L585) construct are set forth in SEQ ID NOS. 211 and 212, respectively. The

nucleic acid sequence set forth in SEQ ID NO. 211 includes the signal sequence (nucleotides 1-



121 atcacatgtc gagcaagtga gaatatttac attaatttag
cat ggt at ca gcagaaacag 181 ggaaaatctc ctcagctcct
wQ@Qiocasdoget gcaacaaagt tagcagatgg tgtgccatca ZBAT/US2007/012939
aggttcagtg gcagtggatc aggcacacag tattccctca agatcaacag
cctgcagtct 301 gaagattttg ggagttatta ctgtcaacat
ttttggggta ctccgtacac gttcggaggg 361 gggaccaaac
t agaaat aaa acgggctgat gctgcaccaa ctgtatccat cttcccacca
421 tccagtgagc agttaacatc tggaggtgcc tcagtcgtagt
gcttcttgaa caacttctac 481 cccaaagaca tcaatgtcaa
gt ggaagatt gatggcagtg aacgacadaaa tggcgtcctg 541
aacagttgga ct gat cagga cagcaaagac agcacctaca gcat gagcag
96) andctﬁe ?)at it ?gcléottﬂlég 67389, %ﬁg%ﬁ’é gge?n?&gx%(ﬁ?% &4%orth in SEQ ID NO.

aggccac tcadaagaca cac

212 lncm tthy aciive guoteint aaqa@lmgg@tabga@:t sigrabgpqu®dk9r th8 Bjodomain). The
resultin rﬁltc?éo d?ggtﬁl && Def ppah\iprrlﬂégf %e%q%g ¢ h(#%AlZ Idltnghm (1499-

I'n Seque
R556) @omruamre aagﬁmh Jin $EQt IIPNIOS: 120 8 ahd 284U BsR}iveEISEQHeRuNRic acid

sauend 2 e L B3PS0 SYPYARLIL 6 L ASE L SO, | ) e

prodomesif Qﬁw&ﬁheg‘ oot B, E@d}ﬂﬁ bwuk §&ﬂleﬁ@ep§e‘t/ sdrtiPh SE23 1D NO. 214
sseql t sgga swefl nnfy pkdi nvkwki ﬁser gngvl nswtdgdskd

includes fliz aet i, Otilsllseﬂ'tlw&&‘éff AULE elgaphaauere ArRa Prodoma). The
resultm@QiLﬁQﬂotlE@ Eetﬁﬁﬁ&@éﬁc@ﬁﬁ% add@leSordte QGulES c?cfﬁﬁl{éa HIRRGEWS07-

chart show n e correspondence between the f
L585) areAgfihrthdey §EEH@%N&‘S 2Aé anf il poresrestivplye hwamclaic ﬂ¢1d§equence set

forth 1nr8@@@b3\1 QT‘S inlaﬁﬁl@s ﬂfees?\gt%fl §9crdeﬂcé Pﬁ\éﬁ%ﬁﬁgyf @6%‘51?& 1 %rodomain

122 Heavy const an
(nucleohd%?’é—ll 65)3@11@1 ﬂIPZQIO’EPABSﬁGI@aW 8¢d ifqﬂ‘dbineSEQ IHPANOc b6 irmhides the active

protem@,ézcg}e%gé;(u ght %% ?9‘% &@Jnggggﬁlaﬁ%naprol%%l nnl{gl(SeIZESaCI ‘

+ 1gd constant - nucleic acid 127 2B8
§62¥¥G%§$A &% 1gG 1 constant - protein 128 2B8

e ble + constant - nucleic acid 129 2B8 Li ght
bg Eglggﬁb%constant -protein 130 2F8 Heavy Variable +

[0208] | g%H@’f‘lﬁﬁ@él[s (Wirgéeql, @?&'ta(ﬂo g 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% COz, 100 pg/mL Zeocin (Invitrogen, Catalog No. R250-01).

7,

(2) Generation of Stable CHO FlpIn Cell Lines
[0209] CHO Flpln host cells were transfected with a 9:1 ratio of pOG44:pcDNAS5/FRT

expression plasmid DNA using lipofectamine 2000 according to the manufacturer’s
instructions (Invitrogen, Catalog No. 11668-027). As controls, cells were transfected with
empty pcDNAS/FRT vector/pOG44 and pOG44 plasmid (Invitrogen, Catalog No. 35-3018)
alone. Twenty four hours after transfection, the cells were split, and after forty eight hours 0.5
mg/mL Hygromycin B (Sigma, Catalog No. H0654-SPEC) was added to the cells. Polyclonal
selection of stable cells was performed in F12K, 10% FCS, 1% Penicillin/Streptomycin, 0.5
mg/mL Hygromycin B.



131 2F8 Heavy Variable + 1gd constant -protein 132
2F8 Light Variable + constant - nucleic acid 133 2F8
wor@ht43der i abl e + constant -protein 134 3B6 Hek@wlUS2007/012939
Vari abl e +Igd constant -nucleic acid 135 3B6 Heavy
Variable + 1g@ constant -protein 136 3B6 Light
Vari able + constant - nucleic acid 137 3B6 Light
Vari able + constant-protein 138 3DI 1 Heavy Variable +
Igd constant -nucleic acid 139 3Dl 1 Heavy Variable +
I gd constant -protein 140 3DI 1 Light Variable +°
const ant - nucl ei ¢ aci dExanpl &4 3- Producti on of Vari ous
Reconbi nant hHGF Proteins [0181] This Exanpl e

ggslsiﬁkéaﬁ%x{;&ssisﬁ ﬁmtmemotﬁwéﬁi igRsof a number of
Use 0 characterize the
ant j ' e f | : cc,
0210) 24 BRI EAEG ABLLAR FASGRLE k33 B amitodd ok aT
Cataloge@r ¥520@H/IVEM bightgIneose (Frindirogane Catalog Noy bb%é@ﬁwahﬂ, 5% ultra

rotein | nd odl ¥
ow 1EES AR BIBLELPNE 200008, K KA Bomatts wee
harvestédHikd fesoltiai proteins ahalyaed by EY.3% Aiand bysunfagé plagmon resonance.
substitution at position 561 (C561R), a reconbi nant
ExamplO# SBidBNC iRk terisHt)of alitiFAHGF N ulon Al Antibodies
contai ning the human V495-1585 HGF sequence di sposed
[0211] W U ThdmdRbSendiGhtibedisepoducal indeiipple dntveralehuabterieed by their
.. HGE groteln contai ning the human I%QQ-R566 HgF i E le 3
ability todhjnd REIST jaag serain f {1k TroomBenHERTIgirinRr oTugfy 1g Example 3.
reconbi nant__ mhm chi neri ¢, HG-_protein containin huﬁ@ﬂk T100
(0212] s be B "Wt A EE LIPS PG R RIH RS fRipe ® BiAcore
instrurmeRANERESss thQL SAlity B SiAPHIGPMMD a1 65 thie@isicn PEdteins tiscussed in
were generated using standard no] ecul af tech ique h%?d .
Examplete Eachantibady sprimgwdiliasd on 4 bopsmithrylaed ‘fﬁgﬁ BRIRM> Sensor chip
(BIAco?ce %5%‘18?%. BRA bl%:-s!ffb& QAR cduplifte (BI&Lort AHifog NS ER-1000-50)
Wo overlappi ng PCR Tragments were generated
using ajstendediliciupling pNgpcal ageerdingria reRBBERAET & IBSHICEORYg
bet ween hHG- and hl gFc. The over| appi ng PCR fragpents
[0213] ser pedlyass weneplenformed a2 S Ecusine PBEA IB&%@@MI?@ 0. 14040-133)

3 h 1 b o [~ | 1 I EMD
comanf 1ol 26 AP M aTR Rae psp e,
CatalogfBo- 2300)4nd 1Theg/mIh 68 Deatran Sodiving salt (Floke. (Gajaleg Bige 86524) as

. clopge 1D 10429794 (hu .
rnnin 36 P PP B g o0 PGPS o rom o
transfeNEBwitHElaptyaceRs sepdlinjeuidibs véxdatlo affiodk 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,
Catalog No. 294-HGN-025) diluted in running buffer. Non-specific binding was monitored by
comparing binding to a control surface where mouse IgG (Rockland, Catalog No. 010-0102)

was immobilized using the same amine coupling procedure.

[0214] The results are summarized in the Table 3.



m 5' hHGF Nhel Primer [0184]
ACTGGCTAGCATGTGGGTGACCAAACTCCT (SEQ ID NO. 102) (2) 3
wWhRiBF1Movd Hi s Tag Prinmer [0185] PCT/US2007/012939
GTGATGGTGATGGT GATGGCGECCCCATGACTGTGGTACCTTATATG ( SEQ

ID NO 103) (3) 5 HislgFc Prinmer [0186]
ACTGGCGGCCGCCATCACCATCACCATCAC (SEQ ID NO. 104) f4) 3
| gFc BanHl Prinmer [0187]
ACTGGGATCCTCACTATTTACCCGGGGACAG (SEQ I D NO 105)

hHGF- Fc GB55E and hHG-- Fc C561R [0188] hHGF- Fc nutants
Gb55E and C561R were generaf®d by site directed

mut agenesi s using .the Qui kChange Il XL site-directed
mut agenesi s kit (Strataggggypacording to

manuf acturer’'s instructions. %} hHGF Fc (GSSSE) Sense

. Ry|-Sen =P eT TOL9T] e ”MYQS ;Ye‘s
1D%) hHGEMes (C5B1R) Mot i - sense ¥oS ner [[ 01988 Yes Yes
1EAT TIGAGAAGET GT TIT GCGRIeE CTCATCTCCY&T TCC |( SE@ebD NO Yes | Yes
) c_ VDUgg- hungn- rqug,e ch] mer ayfc [ 0193] vEhe Yes Yes
I A e A A A I
1 T —Re—ac+aS 4IJJ- LCJU JO0J

3202 hliman Ye6F, ahd mHRE G-t broi B het o chdies £o) | ¥epal Yes

3By 6kH s ¥aag anfl | g&&c. [D194] Ndunan HGEYeBNA | Yes Yes

3r51c O Ng @l o Rc dsny495- 1585 wgs anp| i fived frpmyes Yes
Hvtrogem chome— DT OR29 794 (human HG- CDNA). The
sequence corresponds to the sequence deposited at the

[0215] NCBIheuredeits acEass B demonstoase thaveadoelihe antibogessingigGF and

punﬁecf gﬁa E@“ \A%uglmrg}é)# faye g é@%ﬁ'%goﬁlggn%ﬁ i rt:ilhl\é)rg Irprc))mt mutations

G555E6@n8 GI6aR. Fﬁli -gRfktakiall dfrtbmﬂtmadias&geept(fmmz&ammg did not bind
murme%—%(%l9 rdg}n%%strgtmg that the antibodies 1A3, 1D3, 2B8, 3A12, 3B6, and 3D11
specifically bind human HGF. Antibodies 1D3, 1F3, and 2B8 bind the mouse-human-mouse
chimera whereas the remaining antibodies did not. The results suggest that the antibodies 1D3
and 2B8 at least in part bind to residues 495-585 of human HGF. The antibodies 1A3, 3A12,
3B6, and 3D11 appear to bind portions of human hHGF other than residues 495-585. At
present, it is uncertain why 2F8 does not bind the mhm chimera as it appears to bind both

hHGF and mHGF.

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
buffer (Invitrogen) with or without NuPAGE sample reducing buffer (Invitrogen) was
fractionated on a 4-12% Bis-Tris 1.0mmX2D well gel (Invitrogen, Carlsbad, CA). The
fractionated proteins then were transferred onto a nitrocellulose membrane using standard

procedures. The nitrocellulose membranes were blocked with 5% nonfat milk powder solution



manuf acturer's instructions. The nHG- cDNA sequence

corresponds to the sequence deposited at the NCBI
wapaen4mecessi on nunber D102 13.1. [0195] Thr eRCT/US2007/012939

fragments, referred to as Fragnents 1, 2, and 3, were

gener ated usi ng overl apping PCR prinmers and anneal ed

in consecutive rounds of PCR anplification. The final

product was cleaved with Nhel and Notl and cloned into

pcDNAS5/ FRT 1gG-c. (1) Fragment 1 Priners for nmHGF

al pha chain 5 Nnhel [0196]

5' ATCGGCTAGCATGATGTGGGGGACCHRAAC (SEQ I D NO. 110)

[0197] 3' GAATCCCATTTACAACCCGCAGITGITTTGITTTGG (SEQ I D

in Tris t{\g%ged]]_%%@g‘[%%ﬁlgngu%egasﬁ) '(’E'Eg%),feﬁ’lﬁ héiGnobRica onhith MigeProtean 11

Multi-S ALREERTIGTAMKBBGATTC (SEQ | D NO. 112)
[0199] 3' CAGGATTGCAGGTCGAGCAAGCTTCATTAAAACCAGATCT
[0218] ( SHGerBuNDg hisbr{B) varagrabed vathAthie parified entibegionen g Multi-

s e AL e SR et pstp e

nitrocelfaidk: nhdinbrhhe then was removed from the apparatus and incubated with horseradish
GTAATTTTGACATA CCATCACCAT
perox1d§%é@qup@nt1 mlgj_\% apt ®Son reﬁ anzecci‘i: % Table 4, where
the numﬁ::gt%qgﬂlec-mﬁe Hﬁ@ﬁt@f%lﬁdlﬁ%d\hﬂg- fepkdseiifh tl’(b Beashilitéde ar no bmdmg) and
95- L585) pcDNA5/ FRT hHGF and pcDNA5/ FRT- nhm
3+ repr%‘hilmﬁle(fm bindiw®)  without Fc-tag were generated by
site directed nutagenesis op codon was introduced
3" of the 6xH s tag usi n&‘ﬂ%ﬁ@i kChange |1 XL

site-dir o S di ng
to manufig _ e T e pri mer
i ncl udedw*' D - =

CAT CACCATNCCAT CACT AAGCGHGT CTGGTECCACG 2SEQ 1D

116), andiB%iner P2: 2+ 2+
CGTGGCACCABACCCGOTTAGT GAHSGTGATGETGATG SEQ 1 D NO.
117). [O ?ﬁ 'n addition, two additional, mhm chifreras
wer e cr epted—ronrthe—pebh =

const r uct2if, sitel directed mutagenesis—dsi-ng—the

Qui kChanpeaid XL kitedirected nufagenesi2d kit
(Stratagpsgg accofdi ng te+manufagturer' 2H nstructions.
One nmhm ;g}ni ruct| contained the fegion %Et | 499- R556 of
hHGF di spesed—between—rurne—segtences—the other nmhm

construct contained the region of W07-L585 of hHG-
[0219] d S%?Sgadta Il"vﬁe 4 demonstrate that all the antibodies bind non-reduced thGF In
contrast, monoclonal antibodies 1A3, 1D3, 1F3, 2F8, 3B6 bound reduced thHGF but antibodies
2B8, 3A12, and 3D11 did. not bind to reduced rhHGF.

Example 6 — Binding Affinities

[0220] The binding affinities and kinetics of interaction of each of the antibodies produced

in Example 1 against hkHGF were measured by surface plasmon resonance.

[0221] Rabbit anti-mouse immunoglobulins (BIAcore, Catalog No. BR-1005-14) were
immobilized on carboxymethylated dextran CMS 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 instructions. The analyses were performed at 25°C using

PBS (GIBCO, Catalog No. 14040-133) containing 0.05% surfactant P20 (BIAcore, Catalog No.



muri ne sequences. [0204] For the mhm chi nera
(1499-R556), the follow ng point nmutati ons were nade
WO pooone®ro i n t he tenpl ate pcDNA5/ FRT- mhm chi meP@r/us2007/012939
(V495-L585) construct: D558E, C561R, V5641, V5671 and
Mb83L, using the appropriate oligonucleotide
sequences. For the nmhm chinera (W07-L585), the
foll owi ng point nmutations were introduced in one step
in the tenpl ate pcDNA5/ FRT- mhm chi nera (V495-L585)
construct: BO2R, N504T and 1505V, using the
appropriate oligonucl eoti des7sequences. [0205] The
resul ti ng nucl eoti de sequence of the hHG--Fc protein

o o0 315 B0, R LB B L O D o
salt (FluR4,-Ofidpg N1 86524)es rasnigdedffeence of the hHGE- Fc

protein is set forth as SEQ ID NO. 119. [0206] The )
[0222] T eSUb bhiisbdieioheetdagrirsd Lanind ividuzd diomgedhas anfhon rate of 10 pL/min.

~ (VA495-1585)-Fc_chineric protejin is set r ' EQ.l D).
Injection e 355 verWEIe ot FRSTRaly S disut ot 2 J of agpigody
capturedaqu eREPARIRT Bufraus] RO (@@ED $¢sikhifs) Cathlvgy Mo 2081-HGNH025) diluted in
~ sequenc€ of the nmhm (V495- L58t5)-Fc chimeric ?}F’Oﬁael ntll,lrsd)and
running daffer was inj¢qtedssagupnsially oves  relerepsg s We(npggl Py, gapture
iVAHGL 0L | HPBE NG imAGht 60§ T34 STRe BREEEAESN phase
the acuv(fesrulrt%?%ga?@ipﬁg}q m%@%@g?d&gg%%)ln consttrSt_:t ar e sgt forth i
was mohitorSEG B MO mRfesaddpatiing pespreenirgiegny Thmuirfage thancwas
acid. uence, set thyi hC e$4) iniected
regener?tﬁ%W§§lglg)§?l\Uls GeY ééez’ﬁuq{cpgo |ggé1@1§8§§(?gaﬁé' ]?ﬁem& )mjeae_ o
3 minutBd SUONGY Baté BE6D edlintie beBre dfifiher cynld wasanpiatede HGF concentrations
sequence set faorth in SEQ ID NO 212 includes the
tested wegg .08 M & EPNMequence (without the signal sequence

or the prodomain). The resulti.ng ,nucl eot}de.se ce
[0223] ondSiaeHgPATARESE Bk ST ETHIREL HEIR A HaFe ung oy ALH
BIAeval 423 sotRahe witetdrbisde sibfadedn. fidinttic parafic€ers BoriN@Eh antibody, ka
213 and 214, respectively. The natl;]gpl ei Clﬁgfi d.ﬁg}t{yer&ce ot
(association ratgroopstant) Sracdisspaipsionrate sonstangend K (eguifippfum dissociation
, e jjdgs 1-96) and the prodomain
constary ﬁagg%ﬁaggém 7%[%%? and the protein sequence set
forth in SEQ 1D NO 214 includes the active protein

sequence (without the sigpapygeguence or the
prodonai n). The resulting nucleotide sequence

Tt enkd CAT,

4 ~ « B

S rar g sl ot ek NEE DN 6 S -
r eapect %1.0° THe Tdeel0di d a2 03 equedehxd03e
SEQE 1 D |NOL7208_i|ncd.uelid tlheS.%ilghall SetrlBic
(nEsl edt i desiot- 96)5.ax0’t He D6d@ndi r6-6x10¢ |
07B365)|, aBdicfhd proxHi’n [seyudice |set4x167t | ) :
N 12216 1 ngludey thexedtilvel.@rotei|n is@gqoénde (MBOhout 104

ThRsS! gnad.oerAUancesRIo‘t He n9addnygi rp.2x167 RBr ot &1.6 3.4
EXpression

[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.

Example 7 — Neutralization Activity of Anti-hHGF Antibodies

[0225] | In this Example, the antibodies produced in Example 1 were characterized for their
ability to (a) inhibit the binding of hHGF to c-Met, and (b) inhibit HGF stimulated BrdU

incorporation in 4MBr-5 cells.



LD. Cell culture [0208] CHO Flpln cells (Invitrogen,

Catal og No. R758-07)) were grown in F12K nedia (ATCC,
w@22a0al1e9iNo. 30-2004), 10% FCS (I nvitrogen, Carel/os2obin012939

10438026), 1% Penicillin (10000 units/m)

/ Streptonycin (10,000 ng/nL) (Invitrogen, Catal og No.

15140-122) at 37C, 5% CO2, 100 ng/nmL Zeocin

(I'nvitrogen, Catal og No. R250-01). (2) Ceneration of

Stable CHO Flpln Cell Lines [0209] CHO Flpln host

cells were transfected with a 9:1 ratio of

pOXA4: r cDNAS/ FRT expressi on-§dasm d DNA usi ng

| i pof ectami ne 2000 according to the manufacturer's

instructions (Invitrogen, Catalog No. 11668-027). As

control s, ceIIs were transfected with enpty pcDNAS/FRT

. 4 .

\[égctgrl{l at al og

UU
02261t F agk j ?%hg}/p indi :
o e LR B 0 O i
Met. H0654- SPEC) was added to the cells. PoI ycl onal
selection of stable cells was performed in F12K, 10%

[0227] FCSSpasiicadlyi, dVallaciiosweld RIEIRIA assap phatasyiVdllabiige. p@yialop No.

AAanB SRl EERETSOUT T 262 2t o' Bk Bulfsystorss Goss .

294—H(;3N802§s iR eﬁbgﬁamoaﬁnﬂm‘er((ﬁ G N 0D,6d N mM NaHCO3, pH 9.0) for
2004) / DVEM hi gh gl ucoseWSI nvi trogen, Catal og
16 hwlﬁ@é d5663pe plates @%1 tYere Rlockes! wighs 2603t pﬁsl%tmg@h dry milk in PBS for

1 hour ﬁ@l@%ﬁptezﬁgereﬁﬁr@ e a?x%bﬁ@% s Rke Er ?m%@fﬁ a S%Jaqgtregﬁ%tg l%Slsaddmg

were harvested and resulting ptoteins an
increaspmg comcepiatiops of tccansibptlies wder isvestigaten ((Eﬁaavffde’mM 3-fold-serial

dﬂutlmi)rfglzgwél es%%ﬁxs}n@%@g%ﬁg} ésglﬁcg? ?’g‘%’h@é gry milk in

PBS. 109 (Hx afipinepld peewell cvartesisfiicded thyassheplateadid mt:ﬁfoattéa ovemlght at

nd certai,n of .the reconbi nant HGF prot
4°C. Th¢ Aol oipcs OE aiens wamtedt bmSs Wik Bl iva Jiven s gnd incubated for 2
hours a8 Rary Z&ﬂp&é{nlﬁélﬁvftBQ©0ﬁ.lLa%H%f er?gﬁﬂﬂﬁgnﬁ'ﬁhﬁg aﬁtl?ltﬁ‘fagl EMet
TIOQO instrunent to assess their abil to
mtlbodé{r@gé@ SaiemseEatatng NasBAK3p8prepared i §‘{ﬁm&t dry milk in PBS.
l e 3., Each anti body was i mmobilized on a

[0228] ¢ 5¢ %E?WFWIR&Q@WW@M%WW degestimes with RBS-0d86 &ween 20, and
mc:ubat@ﬁtfé’tl PHoxhk%n r&ﬁ’n té&%&aﬁ%% wih ﬁﬂﬂ)@leﬁ%%é’t%@%lé E‘\Xﬁﬁﬁc Catalog No.

using a stan
1244- 36%41&5@1 ld@@@an@FﬂA amblsf&rlm&dlas, CatslogNd. 4908 0010) The

st HELDED 5585 89BN g 55y, Rl o o o1

0010) asld;lf;?dlamdtwﬂi 00¢ B[Aefﬂ EEI\LISIHIAZ%%%?M?R%QQS? Eﬁ/)auaa #4001-0010)
al 0 an Ny
f°”5%%7l“f?e“>?? %‘?{‘(‘Eﬂﬁi’?}ﬁﬁ‘%r’vﬂ AEHSE Catal og No. 86524) as

[0229] The plates were read on Victor’V instrument (Perkin Elmer) using the Europium

method. The ICs values were calculated and are summarized in Table 6.



runni ng buffer. Supernatant containing different HGF

fusion proteins or supernatant fromcells transfected
wowRa/1e3opi y vect or were injected over each antpP@Duy20a1/012939

aflowrate of 30 nL/mn for 3 mnutes. The resulting

bi ndi ng was determ ned as resonance units (RU over

basel i ne 30 seconds after the end of injection.

Bi ndi ng was conpared to hunman HG- (R&D Syst ens,

Catal og No. 294-HGN-025) diluted in running buffer.

Non- speci fic binding was nonitored by conparing

bi nding to a control surfac$where nouse |1gG

(Rockl and, Catal og No. 010-0102) was i nmobilized using

the same amine coupling gt %ISEE# [0214] The results

are summarized in the TablA ABLE 3 [0215] The

results in Tabl ﬁrﬁﬁ T 2 of the

anti bodi es bi nd |5 :

Furt hernore, al 0fA3 he antS.bﬁDdl eb 1019rld hHG-

cont ai ni ng poi n{ muatijns LHHO5E and.2G56[LR. I n

general , all of [Theganty bods es exteptsf of 1F3 and 2FS

did not bind mufTMegiGH denpestraf | Agof hpt the

ant i bodi es 1A3, ;3 386,y @ndl 3Dl 1

specifically bi r#a"s. fza.. ""ﬁg\uu JUlgi.Sgb 1D3, 1F3, and

2B8 bi nd t he noyseHdrap—rotse—chieta—wher eas t he

remai ni ng anti bagdi O Qi H notT Thelresub+s suggest that

the antibodi es 1D3Ddd brg %661 eadt 4R phrt bind to

resi dues 495-585 of human HGF. The anti bod| es 1A3,

3A12, 3B6, and 3D 1 appear to bind portions of human

[0230] hHGheAehats déﬁ%hsﬁﬁt%ltﬂéteam h anBBSdieAt.cRNEBLNA3, DB ZA12, 1F3,
uncertal n why does not bind the rahm chlgﬁra as it

3D11, aag 2&8) sthes ttmnrﬁcBQ)@ﬁfwmﬂ@meamlwﬁ%ﬁ GiRdiRg (QC

Ability of Anti-hHG= l\/bnocl onal Antlbodl es to Bjnd
Reduc Hzateomof JIGE $ Ing afiop,ju AMBr-5

anti - hHGF_monocl onal anti bodi es pr.oduyc dc{é]& ﬁmé# 9% 04
[0231] werEeraplalof 22§ rof R wabmsmseéan@.lﬁ vicdwgl wetls ghy 90-well tissue
culture Hﬁ&oﬂ?&#z tgrgblg%:tar t%ﬁ% Nd. h@ agth MLIoY s@hall bhﬁ&l hntiddies at

e reco wasS asSSesse

concentratinns 16667 2272, Eﬁ’r@tﬁ‘”n@z &7 Péeér%llroaﬁt%rr%wgﬁ afidsdito each well.
The H(%{{' ?1# %%P%/%E t}’?’é%%v %@{1 e P i lfogfnf %h{}%fa&ﬁx@%ﬁ?O Yﬂutnt‘ceé) r Monkey

e re uci ng b I nvi trogen 0
bronchifl é;ﬂtheﬂlahd:eém MB&SZ(AJIZ% BB@LZ@S)spultumwzFBl?vIél(A 30-2004) 15%

ros (S GRTD SEpL Iz Bl B2 ARl gin v
Gibco Oshlog 186.a15d 404 22) eeeddiserxiatdheithi Frypde I(Giicod@atalog No. 25200-056),

o 58 S ELEAES i AR 0 SR 9t or

cell sus 1%‘53& wasdépbhaad tovhyHSF ﬁi‘ﬂi&)@dﬁirrhkmre Protean ||
I ti-Screen apparatus (BioRad) for further bl ocking.

[0232] The resulting cells were incubated at 37°C, 5% COz. Forty eight hours later, 10 pL
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

e

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 equationy = bottom
+ (top-bottom)/(1+10"(log(ECS50-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.



w

[0218] The resulting nenbranes were probed wth the
purified antibodies on a Multi- Screen apparatus. The
w@eo7fiezeeo ant i bodi es were diluted to 5ng/ L i nP@IT/08100TIEL2939

buffer. The nitrocellul ose nmenbrane then was renoved
fromthe apparatus, and incubated with horseradish
per oxi dase- 1 abel ed anti-nouse 1gG anti bodi es. The
results are sunmarized in Table 4, where the nunbers
reflect the extent of binding with - representing the
| east (little or no binding) and 3+ representing the
nost bi ndi ng. TABLE 4 [0219]60The data in Table 4
denonstrate that all the antibodies bind non-reduced
rhHGF. I n contrast, nonock gﬂih nti bodi es 1A3, 1D3,
1F3, 2F8, 3B6 bound reduce but ant i bodi es 2B8,
3A12, and 3D 1 didg ed rhHGE. Exanpl e
6 - Binding Affinitilie :afing affinities
and kinetics of int¢radtdon|of ®8%2h of the antibodies
produced in Exanpl e[l 4B3i nst hH&E wefe neasured by
surface plasnon resgnard€®. [[0221P4Rabpit anti-nouse
i mmunogl obul i ns (Bl Aco2B8 Catal b41No. | BR-1 005- 14)
were i mobilized on|caZbdxynet W24t ed| dextran CMVb
sensor chips (Bl Acorle, 348 allog 330 BR} 1006- 68) by
ami ne coupling (Bl Adar8B6Catlal ¢i¢-®8a.  BR- 1000- 50) usi ng
a standard coupling lpr#@®bcoll acdeding to
manuf acturer's instructions. The anal yses were

[0234] per Tbe nesdltain Taﬂeﬂﬂm@meaﬁtaﬁ@ft@mwlqﬂolA3 1D3, 1F3, 2BS,

S S e R,
Examégt%g% %@6}‘@331‘%6%%)"‘9’%‘%6%@aﬁﬁ?éﬁg&‘fgztzz]( FTﬁea

10235151 rBip Biep g HeaatRE RharaciHrBise Ghite PP M it Brample 1
for thefr QFngﬁg(hlr@ﬁ'lSﬂtt mmdlr{cdﬁcéﬁ ﬁaﬂeﬁ%ﬁﬁ’ﬁyl mp indudes %@inggs (motility) of
ant i body captured for eac y r..0
clustersygm\%% cels 6046 WWS’I—YE%P @}og?ﬁ ég&‘ M? runni ng
fer was |njected sequent i referenc .
1023610t MIRER srblshios wespd an ot Lo vt e Culbe FUAter Gorpioe
: Incorp&%.fgd' PRfYinE ONRE Caf3d £RD. 3355) 4t ﬂﬂ&h&@%faﬁxlﬁbcéns/ p’élr vell in 80 pL

di ssocrati on phase was noni tored for

MEM fﬁ"ﬁ@ﬂeManééq@énHAn §atteg A 2P AD) containing 19 /? F%‘é]eB?Wé‘ﬁ Serum
(Inv1tréé% éﬁgﬁ% tl%B@bi’\fg A, ?eﬁﬁﬁlﬁﬁ-s‘ff@bwnﬁ’ﬁlﬁ (I?1v1tro§en Catalog No.

Acor e, talog BR- 1003-54 @%fCte
15140132 Eech af the mtl@mheat@b@fnvssngmdmvns ted &0 6067 B} in MEM

0 t
contaiffg Bfiial bt SRy ST SONEEAN G GROmY GRL FAMEE fhe different
antibodiedidutivrseas well ag MIBM dontedning ID&’nEctabBOWCtﬂ‘?EJm 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%
COs.

[0237] After 24 hours incubation, the MDCK cells were carefully washed once with 100
uL per well of ice-cold PBS (Invitrogen Catalog No. 14190144), and fixed with 100 puL per

well of ice-cold methanol while rocking for 10 minutes at 25°C. The plates then were washed



Bl Aeval utation software with reference subtraction.
Kinetic paraneters for each anti body, ka (association
WO 2008/1¢30m6t ant ), k (di ssociation rate constantpCHOS208D012939

(equilibriumdissociation constant) are sunmarized in

Table 5. TABLE S [0224] The data in Table 5

denonstrate that the anti bodies bind hHGF wwth a KD of

about 100 pMor |ess, about 50 pMor less, or 20 pM or

| ess. Exanple 7 - Neutralization Activity of Anti-hHGF

Anti bodi es [0225] In this Exanple, the antibodies

produced in Exanple 1 were-gharacterized for their

ability to (a) inhibit the binding of hHG- to c- Met,

and (0), inkhil ' ' utfh, tosisting of
carefuuwef\g?ﬂag?ﬂl?%%@ﬁ?%@ﬁ“ﬁ’ﬁ% Aoty > cousisting
0.5% cridielutiolat (Sigtapst. Avsisy MQOCzaog e Ci#Sthand é@%véﬁ@lol in distilled

tested, b | SA for .t heir il LYY Dl B 5°C whil
wter, i G S DS BB o r Y B
rocking DELFI A assay pl ates (Wallac Inc., Catal og No.

AAAND- 0001) were coated with 100 nL of 6.25 ng/nL HGF
[0238] ( R&?_IISW}%@ ]gt?inixf?gvgdhogyﬂl\hlalgiaeﬂsdﬂgnmjm cells were msh@cbcéareﬁﬂly three
. coatin uf fer n HOCR _ les.
times WBISYRAGAIE: AEheFe? wh‘gaspe}%%g% o IRV ffog ofpomples
The celRRerBimafePéing firef BdicADVIKB Hidrasddps (Leica Micmsystams GmbH,

room t enperat ure. Thg{r antj bodi ei vveéelﬁg e‘&a{zgorl &0 8
Wemztsgfpﬁﬁém’ wpg.}g W;? i) t?{P@? q% &3»86 rgﬁr;t I!/l%nsl 1 of

ey A & Es,IGBI&E] CARLandBainl e16@atalllfor level o
Magn.f:’l-fol d-seri al €Odlilj’ti'i]ut ion). to 2nM c- Met (R&D Systens,
scatterigat Bhorpsnss arg ip FaBlgy8on-fat dry milk in PBS.

100 nmL of sanple per well was _transferred to the assay
4C. The assay pl ates
=) [0)

0 A pen 20, and

any), and

plate and incubated over nF4RLFa3

t hen were washe
i ncubat ed for |

th 100

m./well of 2 p HEE - Met

anti body (R&D|Syst¥HY catal OF repared in
5% non-fat dry mTKkasn PBS. [Q22S] | Thew esu] ting
plates then were wagjed thiree Times wih PBS-0.1%
Tween 20, and ‘nuuh%gcd fgr—f—fourat—T00MT| enper at ure
with Eu-1 abel ed—Streptavi-di-n—CWaH-te—eatatbg No.
1244-360) dil yted PBB000O iln DELFI Alas F fer

(Wal l ac, Catallog N®F84002-10010%. The result|ng plates
were washed 3|tinmesamth LFIA wash sétution (Wall ac,
Catal og No. 4 - Ogk0) and i ngubated with 100 ni/well
DELFI A enhancgmentgp{ution (ValTa¢ #4001-0p10) for 15
m nut es at roomtenperature W tiragrtation.

- 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.



[0229] The plates were read on Victor3V instrunent
(Perkin Elnmer) using the Europium nethod. The | C50

wQo a0oaes30mer e cal cul ated and are summari zed i n AEDUS2007/012939
6. TABLE 6 [0230] The results denonstrate that all the
anti bodies (i.e., 1D3, 1A3, 2B8, 3A12, 1F3, 3D 1, and
2F8) other than 3B6 efficiently neutralize HG bindi ng
to c-Met. b . Neutralization of HG Stinul ated BrdU
I ncorporation in 4MBr-5 cells [0231]" Ten nL of 12.5 nM
of hHGF was di spensed into individual wells of a
96-wel |l tissue culture mcreziter plate (Costar
Catal og No. 3903). Ten nL of serially diluted

e
T A
for theirghilitydpiinhiby ¢h¢ BGHvBimBlafedoigfet @tmams latmd»rt urz BQ-3i gells. HGF
induces phbahe Al SOV b Sl AT CCN R LT e ﬁﬁwc?‘n’

[0241] ( P%C ?c@ﬁs we (% ggd N&a {Jﬂ?&'ﬂlgﬂo]\ggl%&e B'gg%,sos%ar?t‘lssue culture plates

(CormngékﬁdpghﬂledS%D assEnsitedf asgm“mns par bl rﬁB$oo 1% m;zKa(mcc
Manassf 8 8BR300 o208 Slnghd e o RS SERA fhen Catatog
No. 104389M)tanrdg%@bhﬁllmrs&epmﬁi,}b?{ @dviadoger( @gta‘i&@Rﬁ@Ezsié?m?) After 24
t r m. of 1 BrdU ( Roche taog
hours s AC R IEROGeBe mrimasirasics. B e & ongapgith serurm-

free F- 1IZK%@téAﬁﬁgﬂ%‘pEﬁdllhh@&eﬂbﬁiy@ﬁl VEEIRs HER ORrdMrchbRed &r24 hours in
wer e processed W|th the BrdU ELISA in

100 pL. 5%‘&‘8?‘8‘8?1 %él 1S F‘PP"%‘HEH bénsnisitlip-styeptamyeinons ( Roche

1669 [.0233] The_ lum nescent signal
[0242] sﬁ&l}gHWfq eae%&la?s #freash af the iberlics B BeTeRgstigated
were prépiedint s%rﬂiﬁff?eef F4 2KQ:oﬁ‘ateﬁiuﬁﬁq"’/E«i %mgﬁ’ﬁ@—sﬁ@ﬁtgﬁﬂ%& W65 M, 2222 nM,
vari able sl ope with equati on =

741 nMy¢ 24106 82 Griglvl m-fGﬂ\A( ? é O nM, *lh@ ¥1M Sirlé [993 I)IM rEach antibody
-dilutionCh@P REReh-Rek 114 con ﬁglq% 0 neﬁe\ﬁl?&ﬁ -stﬁ?%}{x}%ﬁﬂ %lh'g)%pgnﬁbOd}’, were

Was repeated at
separatedy é@lagéleE@EEh/@n equal aplmpy @mm@qeﬁ -T2K|confaidiABlFo Penicillin-

treptonh Heat.
streptor i SOFu B HE (R IS fouds ESERIPHRD ARG B, Phese
antibodp/htGIB dilutlonsnmlblmcdli@%di ford3@ ednypenhi 2R CatTHinrdsnltddMsr a final

& Anti-Scatter Activity of Anti-hHGF
concent m olnﬁ’(%l%e%ﬁ?ﬂdggg This Exanpl e descri bes a

[ f t he nti bodi es

o) SRR L D IS AR S LAl e R
penicillmlei‘treptdryycm{;:l ekf) @ Oq,dsof scahtfesd FLQQK(dmtalhmgm)% @Enicillin-
streptorrﬁ%clilg -1 S(}éﬁ% to %ﬁ ceClFs, fgllo -I(-l%c):' I(SVBE Sl% a;;\%t @1gr%a Catalog No.
S6508) in serum-free F-12K containing 1% penicillin-streptomycin. The cells then were
incubated for 60 minutes at 37°C with 5% CO,. Following this incubation, 20 pL of each
antibody/HGF dilution was added separately to separate wells, yielding a final HGF

> S8

concentration of 50 ng/mL, and the following final concentrations of each antibody: 666.7 nM,
222.2 nM, 74.1 M, 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 pL per well of ice-cold PBS (Invitrogen Catalog No. 14190144)
containing 1 mM NazVO,. The cells then were incubated for 30 minutes at 4°C in 100 1L per



[0236] MDCK cells were seeded in 96-well Costar tissue
culture plates (Corning |Incorporated, Corning, NY3
w@2a0aligg9iNo. 3595) at a density of 4x1 03 cel | BCPES2007/012939
well in 80 nmL MEM (ATCC5 Manassas, VA, Catal og No.
30-2003) containing 10% Fetal Bovine Serum (Invitrogen
Catal og No. 10438026), and 1% penicillin-streptonycin
(I'nvitrogen Catal og No. 15140122). Each of the
anti bodies to be investigated was diluted to 6,667 nM
in MEM cont ai ni ng 10% Fetal Bovine Serum and 1%
penicillin-streptonycin. Eacd®-of the different
anti body dilutions, as well as MEM containing 10%

well icd @BBJ lyS9bhufter %sié%% ¢ 190ORRAPGI ”hldo ;5{’. ggrrgl RS \Ml%ﬁaA Darmstadt,

wi thout antib en was separate
Germa@qlféatalvgﬂ{m@%@), FEmMGFr 6 g 8094 6% Nagllj 018 nSef NagV O, 1x

proteasé '?1?11?63 rf%lp 'k&111| gﬁ%ge? bé%g&% gg%ts(ﬁ %ﬁdlpxg%t?cgggi%tﬁe]_@ bRtor cocktail 2

(Slgmadgatalpgdﬁs S#%@br i ncubated for 30 minutes at 250C.
Twenty nL of each antibody/HG- dilution was added
[0244] sepBiatinylated anti-haline HGF-Ryehinst) ayitibodli ﬁg&B $ysm:hs Catalog No.

Bars B ORARE AL 250 AR 2t Bl Beninpime,
Turku, Fndamtcem?]m 9iNo2 4002}00?0)aion&1ﬁﬁgw% bo&% %Rum 418234 (Sigma Catalog

i ncubati on wer e
No. a2fiskE b ?0 Ragiol HRh s iecs P% oF W skeptgudisomiprotiation
plates (PBS:lIﬁEIertha@g&@NGaM&QmDOOﬂ4@Q bhdtds thepdveird 1RAbNRE With

Jce hanol whi | e rocking for

antlbodifgofn%; &flggtea?t %255 T(m q\aﬁgg iggaybation, the plates were washed
with DEBEhe d@an edlutiby (mmm&hcgﬂaﬁig Wb £4b 10860y aé\dvaﬂi ,yg%f @ich of the

?P crystal violet solution, consisti ng
dlfferelg )CS 5] é:pll\}ngfeétwa(sgdSﬁqisematelydg iirdivigoal ‘@gﬂapﬁ@e Nmshed streptavidin
microtifaB@Pplatird 50% ethanol in distilled water, was added

to each well, and the cells vvere incubated for 20

[0245] m Wﬁ@ﬁr&ﬁa@&g%wfﬂtit&tﬁﬁ 1tB9cort Ié%]Pd?_' 9l Je‘ﬂ %ges were incubated

alnlng crysta vi 0l et so
for 60 IW{%‘FFéd“ 5r(émlﬂhl spaklnge@dtthmsvavmmwuhmnmdmm ﬂrlutlon 100 uL of

600 ng/ﬁ@ﬁEL%ﬁ%@ﬁl ﬁgfj 168 aﬁéﬁ&hﬁeh@ﬁggﬁr s&%ltggﬁ{y ﬁ%?@g% diluted in

DELFI#y A;sS@z Soyfter (:Qmammg\/l %rhw;m: FEm @lﬁahhm\mtszddaéd to each well of the

washed%rr %@)@in é&\% a?c‘%ngfafl s’(\pég%éﬁsly ér?créx S r?ggggcell lysates. The

plates v(@@pmaybam;é forGf) mﬁm;tesfia%)zsaﬁdwﬁh rpldng WEh€ plagds@ert @ashed a final

e oL 4 SRS TN 32 R g MBIRLLESE o

(PerkinRbaerd (yatakogmcet%m-m)bﬂ 0) Whoadded to each well of the washed streptavidin
microtitration plates, and the plates were incubated in the dark for 5 minutes at 25°C, with
shaking.

[0246] Signal then was measured using the Europium protocol on the Victor3V reader
(PerkinElmer). ECs, values were calculated using Prism 4 for Windows (GraphPad Software,

Inc., San Diego, CA) and the sigmoidal dose-response equation.

[0247] The results summarized as EC50s in nM are tabulated in Table 9.



-H Strong inhibition + Detectable inhibition [0239]
The results in Table 8 denonstrate that antibody 2B8
w0 niv7hitoed HG--i nduced scattering nore than theCDUkK®N7/012939

anti bodi es.
i nternmedi ate |

di splayed a low to internedi ate | evel
anti bodi es 1F3 and 2F8 displayed a | ow | evel
and anti bodi es 3A12 and 3D 1 gave little

i nhi bition;

evel of i

nhi bi ti on;

anti body
of

Anti bodi es 1D3 and 3B6 di spl ayed an

1A3

i nhi bition:

of

or no detectable inhibition. Exanple 9 - Inhibition of

HG-- st i mul at ed c- Met

Phosph&t yl ation [ 0240] This

Exanpl e descri bes a characterization of the anti bodies
produced in Exanple 1 forpAfekro ability to inhibit the
HGF- stinmul ated c- Met phosphorylation in PC-3 cells.

HGF i nduces p
No. CRL- 1435)
i ndi vi dual

PA3

-

0.381€ (

cells (ATCC

Btd into

ul ture

pl ates ( Cor ni

g L' 09

at g.apgend

ity of

4.5x1 A4 cells

perFEl |

OB L

F- 131 AT

C

Manhassas, VA,

Catapgg N

0. 983700

)__cembai ni

ng 10%

Fet al Bovi ne

perupgd I nv

TTa@Esn Ca

t al @gi2No.

10438026)

and 1% peni ci |

I'TaA3blr ep

ompcagn (|

NV 0.685€en

Cat al og No.

15140122). Aft

er 2dg hou

s atg370

- W 11 15%

, the

medi a was renmpvegpignd
serunfree F-1ZKTtontain

Cel Tsagver g ringad once with
ng 1% penicilTrn-streptomycin.
[0248] ! 115 @i%& i R0E o PRt 124 iROMEBolies ARG dRnt inhibitors of
serumftree F- containing 1%
HGF-indeced¢-Métphosphopylotige imPC{30ce418] The fol | owi ng 10
different dilutions of each of the antibodi es being
ExamplaV@st{Tuaoeibitonpndd3TMe XenggraftrModed F- 12K
containing 1% penicillin-streptonycin: 6667 nM 2222
[0249] nM Thetdbitity ourimevnogoclanal ntibgdigs pfthednyeniiop tg ighibif/fumor

growt 3B it B Dy ARt horbBeeh ARG s TAT R e expanded n

eni ci
culture vt 37R@Uin andtitoeplyere wenteindrepseaf OR ynd Gith amiedisig hmgdium comprising

. equ vl of seru F-.12 i ni. 0 .
Dutsec S RhadiPi R e S TN S [ SPEpip il 100 oot
penicille@bad 0G0 u%/ntﬂz gé?ﬁdawyaﬁs_ne iféllas&?&;stgbgﬂd%{égﬂ-lﬁd diah?j?ihgm by
were incubate 0 m nut es at . L. resulte
detachipg the salAdTorR SHcwsll PLRE G QisBSTREEn FOTAS, The
PC-3 cells then were rinsed once with.serupxfree 12K. o
[0250] ¢ o nNgFRFTUEDh SRURIET? PPHRCLTd RptryRsFRIZAO Jlehgtay & in s0%

Matrigd § BBBids8Rnbes] Q&alb@moa'BMZBg? Werpaije@ed bibtatanepidyrito the upper
was added to the cells, follo

0 0. .
dorsal g3 YESHPe Sh e et RIoS Rb T B3 THFRS AL B ¢ FLIFE (Tggoric Labs).
The 101%@(3%@511% Fo)RBah&tkl (nlin ot Rl REUetdImeddfiReC RithS dalipér. 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. 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.



i ncubated for 60 mnutes at 370C with 5% CO .
Foll owi ng this incubation, 20 nL of each anti body/HG-
wa@lrdoat#3dm was added separately to separate wel PGT/US2007/012939
yielding a final HGF concentration of 50 ng/nL, and
the follow ng final concentrations of each anti body:
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 370C with 5% CQO2,
after which point the nedia/anti body/ HGF m xture was
renoved, the plates were pléced on ice. The cells then
were rinsed once with 100 niL per. well of ice-cold PBS

(I'nvitrogen Catal og No. 01¢4) containing 1mWNa3VO
. The cells then were incu ated for 30 mnutes at 40C
in 100 nL per el FEee ! .‘ phsi sting of
1% o | Pur -I—r AT o \",:..‘, TP W R e v B Vaid e adt

Germany, Cata N 10) ,73.9u i :%OW pH 8. 0, 100
mv Nadl, 0.3 ;;\l%gr;g‘s XS pg0t Ecbﬁmsol or cocktai l

(Sigma Catalo Oy egd 17 Spiyar ase
i nhi bi tor cocktarts LB§\_)I gmer Catat Dg%l\% 5726). [0244]

Bi oti nylated anti-human HGF-R (c-net) anti body (R&D

[0251] . Sy ﬁ%’gthﬁ rr%%arteg llOIg}NNgaC}EéF %ﬁbﬂﬁﬁ%d %ﬁg (F%u?e 6). Statistically
mgmﬁca(rl?%li&(wﬂﬁlnhﬂﬁnoﬂ' wak ubseFvemll iaribe 1.53ttadatey! mgl IEBeggatg@)gm.lps (Table

0. TS S A R RSB BT By b o

bodng hiRkd @vs ebseeidavi din mcrotitrati on plates
er ki nEl mer Cat al og No. AAAND- 0005). The plates then
Exampwle—uﬁﬁﬂ&ahﬂﬂbmmnamiwxdyogmﬁ Bdel nut es at 25C
wi th rocking. Follow ng incubation, the plates were
[0252] Wastiatabilify oDk Ehifbottiasi A3)1m3, af3 (aEierIESrtEI inlibit Gamet grywth was

No. _4010- 0010 of the d|
estea ipgp  Bhoropgabiela DTl (SR it B R e
Exampié8lld @b&¥e) tith y@ﬁr £t HerEPIMG bl 1M crotitration

pl ates. [0245] The streptavidin mcrotitration plates

[0253] CONS@HdltdBolCiundi€ Ierd tdtllisRed &y desctibedbat Exmpﬂe 16@bove, except
m nutes at 250C wi th shakin and the g{eﬁ;{m % was
that thepicruacdurere %aieaks od fermpls Wer Bprdssmers{dRfen: Jilia N
K g8 kAt Als@ﬂt}i‘dajsmxﬁec)el all the
Stau'ted&’hl-g}{ ed in &%E{&PW%S%& éﬁ%er conta If{%ﬁl% bovi

antibodéesrwiere glopeshatnl mﬁ‘%a]éfdjé’ow ¢ighlXiee ek &y %pﬁﬁ@ﬂ‘é ‘injections for 4
doses. Ty %ﬂéw cg'tdvél&ﬁtts 'o? PhethRlc8FeR 830r@étbtwice per week. Tumor

i'ncu C— cel ysat es. The plates were
growthi inkibisionedad @raled e S350, THETPEUIIS kg FHEIM¥Red in Figure 7
dTEl alL}es were washed a final tinme with DELFI A wash
an §l'Ution. Then 200 nL of DELFI A Enhancenent Sol ution
(PerkinEl mer Catal og No. 4Q@js$P10) was added to each
wel | of the washed streptavidin i crotltrat| on pl ates,
and the plat eSEEnRE ﬁ o, i br 5

/

o
[

mnutes at 250€
1A3 vs IgG 57% p=0.01
1D3 vs IgG 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.



shaking. [0246] Signal then was neasured using the
Eur opi um protocol on the Victor3 V reader

W@ Berkiok mer) . ECS50 val ues were cal cul ated usPEUSI0BM2939
4 for Wndows (G aphPad Software, Inc., San Diego, CA)
and the signoi dal dose-response equation. [0247] The
results summari zed as EC50s in nMare tabulated in
Tabl e 9. TABLE 9 1A3 0.684 0.242 1D3 0.984 0.129 1F3
1.19 1.01 2B8 0.287 0.104 2F8 1.39 2.12 3Al12 2.00
0.553 3B6 1.01 1.11 3D 1 2.28 NN A [0248] The data in
Table 9 denpnstrate that aldé-eight antibodies are
potent inhibitors of HG-induced c- I\/Et phosphoryl ati on

Examplkgﬁgg?ma%éqn ?@gﬁgfnéllg(oho-rﬂﬂg PbrruH ?12 in UB7MS
res TSR LI T SR A s

a charactétidfros of tHe reAllihy hmmamzed patitetelies. Theuhtane2BB n}%?@’ ppd Light

...an atnosphere cont 5% and 95% air, using a
Vanabl‘?@@@‘ﬁﬁ?&% q@%z%hggrggng i fied Eagle medi u?n
A Hu(DNE& vvlth %O%fetal bovi ne serum 100 units/nL
: A y y g/ nL 3treptony0| n. The cells were
u red an a
2561 ;o Hgihels. T e N5 DR an oo

N psin-
humaniddAepha NSBf cle@m Lhtiesé rég@d)ﬂs&a/m rd651gﬁd:d based dnhije “superhumanization”

trypSinization and then 5xl O 6 i n._509 j
method (Bgyritied 4 HevRng:e! aéé?ﬁ&%g}\’lﬁlsﬁo%%%% 5?42%;3?8 et %quézg oo,
169IIIS}JPF%SLW@OP&EMN@t@%ﬁ?S?JDDGT dorsal area between the

shoul @ bl ades of 7-week old female I CR SCI D nice

(0257 ( m&@‘v}tﬁothﬁh:%}mmwﬁs&&ﬁﬁal(dﬁssm dh@ndinddNor @hcinmbeses2B8 CDR
( of tunors were neasured with a cali

based ondIToRderafio pnd appine ¥cifl coMRPEHORs HumEM BTEM lﬂﬁﬁ‘j‘“éi’q% ISR
consisti AEChSHR SinBhRW dtRicARAI QdsTRhe hivd B@@Jymlablehreglons were
Bivor-

earing mce were randoni zed into 5 g %
identified based motkno@mehumaugermiding e ablppegioraeiprenee ?ﬁ%le%%%fl od at the

Internafonal TRmuho Eéﬁ/t%g 18R%mlioh B§stBM (ORHY) vébkite (available on the world wide

web at imgt.cines.fr and biochem.unizh.ch/antibody/Sequences/index.html). These human
germline variable regions of the same structural class were compared to murine 2B8 variable
regions by calculating the percent identity or similarity between CDR amino acid residues.
Those human germline variable regions with the highest identity and/or similarity with mouse
2B8 CDR residues were chosen for CDR grafting. The framework residues of the human
germline variable regions were preserved while the mouse 2B8 CDR residues were used to
replace the corresponding human germline variable region residues that were different between
mouse 2B8 CDR and human germline CDRs. The human J region that was most similar to the
2B8 mouse J region was then added to the carboxyl terminus of the “superhumanized” variable
region. A signal sequence was then added to the amino terminus of the “superhumanized”

variable regions and these amino acid sequences were converted into nucleic acid sequences.

[0258] The complete variable region nucleic acid sequence was constructed using gene
synthesis PCR methods (Young et al. (2004) NUCL. ACIDS RES. 32:e59) 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

IgG1 antibodies (chimeric 2B8 and 3 humanized heavy chains (Hu2B8 Hv1-f.1, Hu2B8 Hv5-



1D3, 1F3 or 2B8. AUanti bodi es were dosed at 1 ng/kg
body wei ght, tw ce per week, by intra peritoneal
w0 pjoeasioons of 5 doses. Tunor vol umes and nDUSECTHUMN07/012939
wei ghts were recorded tw ce per week. Tunor growh
i nhibition was anal yzed using Student's t-test. The
results are summarized in Figure 6 and Table 10. Tabl e
10 [0251] Partial regression was achieved in 2B8
treated group (Figure 6). Statistically significant
grow h inhibition was observed in the 1A3-treated and
| F3-treated groups (Table 14))- There was 51% t unor
growh inhibition for 1D3 with a p value of 0.075. No
203 4. R4t¥ed -wikix alplieppd chain
a1, HuoBEH L5135 e ordRed it ol x@l\r?%sﬁdg?‘tﬁ Nodel |[0252] T plrf
annbodm(cnnmgraatrs&m %hmnm%bgllw@lalr@[@uwﬁé@éna 3 g2 38 Kv3-
t Al zed,
15.1) erqgitg2 iRl affPlbaliifss Bahagof uinedC HEARAY A ani
and hurrafizZed aﬁﬁb@hésﬁto(}abm\telﬂGE whs thes peesured as Hescidzf/belosy ard the

[ 0253 bc.ut
s 2SRt AT oS imampstout
heavy chifif dndah@udopebiilin Hpht dlaimleridul: relgmirs ané % f¢rTlabolemcip Table 12A.
and treatnment was started when the tunors grew to
approxi mately 80 mmB. AsThablet12A US7MG nodel , all the
antl bodi es vvere dosed at 1 ngy/ kg body wei ht tW|

R ERGE O T TRl Sl ogion

Mg b S e S
'l@mmanmmmﬁdqm S HiPBRE LD 39??,)& T K5173)
FCljmesic 2BREERED NQ1 10 an| o | HoB8feyd- 11 (SEQ D NO: 179)
SHui38 Fyarft] (SERIDNGud 39) nhi Ghimenc 388 (GEQINR NO*14)

2B B Hv1 A3 (SEQIBANG: &3s (FiHji2BS Kyl- 3?HF(SEQAH2 NO: 173)
MAGERS AviAbr (SEQEDMNONhSD) t i oklu2B3Ee3-apd (BEQ HP HNs179)
VHLPB® IMale6SEQID Nmi66) 05, Ghinetic AB8 (SER) BN Qid4)
SHatBs Hvead. 1 $8B0IID N@1d65) n_{ Bt Kidl-30 T(SEQ 1D INONG/3)
SRR HRA30. 1 POER memhtmbpss WP es-16d. GRQIEDNO: 179)
e P BE RS2 POEQITDNO: 16 ifﬁb ngieeat 2B8{(SEQiiE N (:0255]
" HL2B 04 £1 (EEETIPRD: 185) NUTRNERKY 03901 (SHE IDINONET3)
] uzﬁ ;‘H\}SUSjly 1 (SPEEDRO: FebT 4 TRiBHERY S5 33 SED IDINGNE79)

Fg—tettZe0—ant T 0oUT €S- Ihe murTne Zboc Heavy
and Li ght Vari abl e Regi ons were "humani zed" by two
el BOS &8k §825Rkv Rh4iRS and
[0259]1‘ 15?0% Gt ﬁ %&%r@‘!rgke: Lr%gﬁ?gzgﬁl eavy%]r %hal n Vgé,l ab]l l e
immun6gigbalisligitathhing are set forth below in Table 12B.




humani zed kappa |ight chain variable regions were
desi gned based on the "superhumani zati on" net hod
waele®cnided in Hvang et al. (2005) METHODS 36: 3BCHEBS2002012939
et al. (2002) J. IMVMUNOL. 169:1 119-1125; U.S. Patent
No. 6,881,557. [0257] The Chothia canonical structura
cl ass was determ ned for each nouse 2B8 CDR based on
CDR I ength and ami no acid conposition. Human germnl i ne
vari abl e regi ons consisting of the sanme Chothia
canoni cal structural class |ight and heavy vari abl e
regions were identified base6B-on known human gerniine
vari able region reference alleles described at the
I nternational |nmunogenti fer mati on System (1 MGT)
website (avail able on théﬁagkﬁgﬂgﬁde web at

T {B T

AEeEm AR EZh R Eant bod Sedgliienc LT RO XS n i 05
traR8deE (PR HANPABP®) r egi oh€himherid2B S Kapps (Km3 N r al
| class were conpared to nurine| (B VRN@DIF)r egi ons by
Chimeri¢ 2BBAgGhESEQIDIEOcdAS) i dent | Hu2BR Ki1a39. ari KappaeComedht (Km(3)
__CDR ani no_aci d resi dues. Thosgaltutppy) (géslet) (SEQADINOE €77)
ChimergPBRIgGA (BEQND NOghssy i denf HuYB8RKA/30TS. $ HC A Ednstant (Km(3)
with nouse 2B8 CDR residues WeslbotpHgamelE 0 ( ID NO: 181)
Hu2Bgriaf1-£.09- IgG1eCosistaewor K 1 esi dUu€Ringdrid 318 ﬁq]g&n(mggégl ne
G1M(ET i plillletypRSBOSIDVSIR 183§S el VEGRMIh &id s jpuse .
Hu2BSIIN 1-€3HOER @6HLariiSET 1O T EPI ALERE 19315.%%1@5& ;é'é'&mstant (Km(3)
S

£5i

' Chimgg

I;}u; < Iumlefawl%l IBEQ NePl1g33 €gi o, | Afe1d i) t{3;\10: 177)
=1, g . -13.1: Km(3
I—?;B ) a]_lti §RO. 1H egl1gs, t hat o ev?vél ﬁégial hggqfﬁlgl éair;;cl() ®
GIMLPT T M (SEO TERRS pryygrani zerte .ZF'rJ, N
s—henadded=t e—gp-ne-term nus
?([}uIZB T B eq" vari apit vane- hiKanpadeonstant (Km(3)
DNOL87Y - onh (gllele 2} SEQ IDNOH177)

s a,
Hu2B il dsleGloenstanty, o conpl et|e1y2B% KiyBel 5 bikappaednstant (Km(3)
(GIMLIT, NE:d67)ict ed allotyng) fallele 2)(RRQRIDNOCIS1)
Hu2BgHypaak I (vigGHCanstant. (2004) [NOomeriaQBSK 8%, (32(059)
(GIMEht i ci(PEQ IP Nexddl) an ax(SEED dIO:\Méd or ( based
Hu2B Hyc PiNh3: GG mstantvi t r ogen)|)Ha2B8 Kivitia9g] #kappa Constant (Km(3)
(G1IMEREY aHotypg BEQAEDNO: 171) al | |cilippee) GllekeaPp@EKMNO: 177)
HuZB8 Ht §heé +IglGleCensyt r egi ons |(IadBSKvears. b¥ Kdppa Constant (Km(3)
(GIM(kh Dablletype SBRIPD N6k Ag1 5t andanibiype) edldlear) ($BY TINO: 181)
techni ques. Al four heavy chain Igd@ antibodi es
(chinmeric 2B8 and 3 humani zed heavy chai ns (Hu2B8

[0260] Hv| THolof théRR8iblySaibody oA &Eudt Corfedinih)y tWE Fifll RRRIERSREnoglobulin
heavy and I tﬂlg&gosgc,l bl e conbi nat.i ons Wh[ﬁtjfﬁaj | 3 kappa chain
VY SR EE f%ﬁ?lﬂa@ g siahlsrggions arq degtanatadheiay:

- - 15 i 12
(AR (P s Rl é%%%ﬁggqﬁéﬁiﬁgé% g
chi neri ¢/ humani zedOSRE KAERH - AL MBghe2B8 Evhirddd (+ Kappa
HGF was then neasuf® gtaggreggg)c Kmé? allatae @Hele)® (SEQ ID NO.

results are sunmari’Zéd in Fi gure 8. Each of the

0SSl onbj nati ons_of i nmunogl obul i n
BR588. 05 MRy 1 BSn s O L S e 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



heavy chain and i munogl obulin Iight chain variable
regions are set forth below in Table 12A. Tabl e 12A
w@hiomes3ogo 2B8 (SEQ ID NO 12) Chimeric 2B8 ( SBELT/DSNNI/012939
14) Chineric 2B8 (SEQ ID NO 12) Hu2B8 Kyl -39.1 (SEQ
ID NO 173) Chinmeric 2B8 (SEQ ID NO 12) Hu2B8
Kv3-15.1 (SEQ ID NO 179) Hu2B8 Hyl-f.l (SEQ ID NO
159) Chineric 2B8 (SEQ ID NO 14) Hu2B8 Hvl -f.l (SEQ
ID NO 159) Hu2B8 Kvl-39.1 (SEQ ID NO 173) Hu2B8 Hvl
-f.1 (SEQ ID NO 159) Hu2B8 Kv3-15.1 (SEQ | DNO 179)
Hu2B8 Hv5-a.l (SEQ ID NO 16b) Chimeric 2B8 (SEQ ID

NO 14) Hu2B8 Hv5-a. | (SEQ ID NO 165) Hu2B8 Kyl -39.1
JunctxonKﬁgn%gucf ’\ggiféz ?%I%%Q§}g%/§'ﬁﬂ§ Q)ﬂ @cﬁ@e 11 arHSﬁtht exon.
Amino di® jedqiiehomsrdfcC@Bint BEGionblikied bﬂt;w mm thﬁ/B atlor( (gj:_@s junction

ID NO 169) Hu2B8 Kyl-39.1 (SEQ ID NO 173) Hu2B8

codon.

Hv5-51.1 (SEQ I D NO 169) Hu2B8 Kv3-15.1 (SEQ I DNO

[0260] Tvvo 0 bl e anti bod const uct
M&Eﬂ%’—m—% StoﬁQEPST](B fi‘hgt h i nTrunogI)/obuI in hea\s;_y and

ight ch |nsa aQQ

%_ﬁ;

taactacaat

odotel gl
iﬁE(aglaBaM@ccl Eﬂ-éacﬂtlggst he2BBadartl a@@f:fﬂ_:a(:qra Wﬁ

acatac

aemgtaaﬁagtrm emaS(%ﬁ(ssf} C&ICFSF%% 'aaaqaéqa@ag) E ¢ pgcctacatg
z C aQEE @z o] acc chtﬂ g 2222222

% ngé‘-ﬁ ??ﬁ éggi i-lgagrjg ig ésca Qgc!a@cé@gg E Jcacageg
i‘% a%q deytd ad tgd& %BQ&:@&OﬁSEﬁHcc@@Q&ﬁl&géiﬁchbtggaactca
aki qjrpecéadd ebﬁg kit (EQat® dNOccdBiptcf O26hptdde aggactctac

AUC| eicetaggah gegrEnges ErIgdFrRF aaeaﬂqﬁégprétﬁaéf:ﬁagac
§éq lﬁawésaw |aFiiia cea% reascaEfPh ghaf red

e aed be S OhE Ssieéﬁié‘éiitﬁﬁe Z‘é%%
égi‘ eg%Ctg@ g
gﬂgg(&ggCQ en-prperad

t\ﬁé& '
begi &fYjgipgtdx0Gcgiditeanucdeot gckec icsggaetogdetbdatagfra
1val i ereeg et @natnﬁaaasecqqccpeg$ﬁaﬂpce#CQWsata%%ﬁ&ﬁtctc

9999

1081
1141
1201
1261
1321
1381

[0263)

1
61
121
181
241
301
361
421

[0264]

gggcagcccc
aaccaggtca
tgggagagca
gacggctcoct
aacgtcttct
ctctcectgt

gagaaccaca
gcectgacctg
atgggcagcce
tecttectcta
catgctcegt
cteccgggtaa

ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagctc
gatgcatgag
atga

ckgcceoccat
ggcttctatc
tacaagacca
accgtggaca
gctctgceaca

cccgggatga
ccagcgacat
cgeccteecegt
agagcaggtg
accactacac

ctacatctge
caaatcttgt
accgtcagtc

ccce tgaggtcaca

ﬁic ah&H QBtsydche IdvtshaddS@racgtggac
cbaéd hegﬂéﬁya@b|&gdagnstéﬂﬂbagcacgtac

ggagtacaag
caaagccaaa
gctgaccaag
cgcecgtggag
gctggactcc
gcagcagggd
gcagaagagc

(2) Protein Sequence Defining the Full Length Chimeric 2B8 Heavy Chain
(Chimeric 2B8 I1gG1 (G1m(17.1) allotype) (without signal sequence) (SEQ ID NO. 155)

gvglggpgae
nekfkskatl

tkgpsvipla
yslssvvtvp
vElEppkpkd
yrvvsvltvl
kngvsltcly
gnviscsvmh

lvkpgtsvkl
tvdkssstay
psskstsggt
ssslgtgtyi
tlmisrtpev
hgdwlngkey
kgfypsdiav
ealhnhytgk

sckasgytft
mglssltsed
aalgelvkdy
cnvnhkpsnt
tovvvdvshe
kckvsnkalp
ewesnggpen
slslspgk

tywmhwvngr
savyycarny
fpepvtvswn
kvdkkvepks
dpevkinwyv
apiektiska
nykttppvld

pggglewige
vgsifdywgg
sgaltsgvht
cdkthteppe
dgvevhnakt
kggprepavy
sdgsfflysk

inptnghtny
gttltvssas
fpavligssgl
papellggps
kpreeqynst
tlppsrdelt
ltvdksrwgd

(3) 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)

1 atggaatcac agactctggt cttcatatcc atactgctct ggttatatgg tgctgatggg
61 aacattgtaa tgacccaatc tcccaaatcce atgtccatgt cagtaggaga gagggtcacc




Am no acid sequences of Constant Regions |isted bel ow
include the translation of this junction codon. [0262]
w@ 2907ksobei ¢ Aci d Sequence Encoding the Full Leeigukz007/012939
Chineric 2B8 Heavy Chain (Muse Variabl e Regi on and
Human 1g@ Constant Region ) (allotype A nm(17 ,1V)
("signal sequence underlined) (SEQ ID NO 154) 1
at gggatgga gctatatcat cctctttttg gtagcaacag ctacagat gt
ccactcc cag 61 gtccaactgc agcagcctgg ggctgaactg
gt gaagcctg ggacttcagt gaagctgtcc 121 tgcaaggctt
ctggctacac cttcaccacc tactggatgc act gggtgaa tcagaggcct
181 ggacaaggcc ttgagtggat tggagagatt aatcctacca
ac Y He@ahaegd=nAgh8cArba 24bhtgegAad tbeen@aad C@éﬁ%@atca acagaaacca
tcat asiogagtctgt agasaagtt CRitaeaAGBRC gagtedaacat §5adldctgy ggtecccegat
éahcqg@ageac@:e*pgawta@cttg@gga@gm tycagctbat ¢caachgtgr agYgcgggct
Fery %:& éa‘f"@ttgt?i F‘a’é'f ecac gtteggaggg

R G e B
et §§§a§f§mc gEARGEt oIt i cocag
481 g@ﬁgtg@@bagw&mcgg@é&@%&&&%gw gcag caccctgacg
Eghcyghgteagy ggaadiacga Sehbaggegel gt gtaeagCaiRgltcac ccatcaggge
éélacﬁgétwecaﬂ:ggetmeatwagtm agguERoRgt a8l

tCC C acacttg gcacccagac
o dcagihhChimeric 238 Light Chain

[0265] _ (3 - ;
me (mgmmgﬁmoﬁta@@iaq fs&ﬁfen@%](tS@l@fﬁﬁwt1%7

acacat gccc accgtgccca gcacctgaac tcctggygggg accg?cagtc
781 Hitveededi=c ﬁ\sﬁ@@b&&ﬁ&%kﬁﬁ&g@aew‘ﬁt Go&liiyg asnrntgvpd
c é?é gtgfase@:%ang agyt maa Sﬂiﬂ.aﬁglmcgiqg gtgng@yttg gacgtgadkrtv aapsvEifpp
‘é‘ﬁ'@‘f"g a[ﬂegg@pgg a5vgegdskd styslsstlt

g c g 99 ag gkl%icg 3%5 tasg clafigﬁﬁlésafé‘g r%%‘g cg g g agg agcagt acaa
; %&&c%&d%g 46d

[0266] Ca

sEromA S IE0CEY oed CSﬁgéDa\é@ctﬂ)ctc caaagccaaa
11081 gggcagcccc gagaaccaca ggtgtacacc ctgcccccat
Qteeh gataye Lo aigttd b A k‘ AR ACE,
ttct ca 201
%’3%8% %g%.é %%g%@s% & ebde %@2@@% Het ceegt
12 1gg;ctagggmtcﬁggdtﬁcaﬁhtlgamgg@tactggatg@tabﬁggtgegoa acagragct C

1885 ca 1321 aacgt cttct
%@%g ﬁ 6@%@ ﬁ%gggaggﬁta%{c %ggaga%é%‘i%t@%“éaiféhg aagagc
241 Zgagé?&i:tcﬁ agbeephgl cabt£649 PeaBacdAt @ tacagacac agectacatg
301 gagctgagea gectgagate tgaggacacg gecgtgtatt actgtgecaac aaactatgtt

361 ggtagcatct ttgactactg gggecaagga accetggtca cegtctecte ag

[0267] (6)_Protein Sequence Defining Humanized Hu2B8 Hv1-f.1 Heavy Chain Variable
Region (without signal sequence) (SEQ ID NO. 159)

1 evglvgsgae vkkpgatvki sckvsgy’cft tywmhwvqga pgkglewmge inptnghtny
61 nekfqgrvti tadtstdtay melsslrsed tavyycatny vgsifdywgq gtlvtvss



[0263] (2) Protein Sequence Defining the Full Length
Chineric 2B8 Heavy Chain (Chineric 2B8 1gd (A m1l7.n
w@bdootiy3eed (w t hout signal sequence) (SEQ | D NEZT/LSH)P7/412939
gvqgl qgpgae | vkpgt svkl sckasgytft tywni hwnqgr
pgqgl ew ge i nptnghtny > 61 nekfkskat| tvdkssstay
mgl ssl tsed savyycarny vgsi fdywgq gttltvssas 121
t kgpsvf pl a psskstsggt aal gcl vkdy f pepvtvswn sgal t sgvht
f pavl gssgl 181 yslsswvp ssslgtqgtyi cnvnhkpsnt
kvdkkvepks cdkt ht cppc papel | ggps 241 vfl f ppkpkd
tlmsrtpev tcvwdvshe dpevkffwyv dgvevhnakt kpreeqynst
301 yrwsvltvl hgdw ngkey kckvsnkal p api ekti ska
kgapy L.pPsSLAR ite YD§fth @¥nstant Region
[0268] em@@.;ﬁﬁ?‘éﬁeﬁc %\)9 ?ép° ke E%‘é’é‘?‘?‘% 1512 aﬁ?%‘%?&??ﬁ 421 gnvf
(G1lm(1343ultbtyee) (FHQ QNG| B8®Bpgk [0264] (3 Nucleic Acid
Sequence Encoding the Full Length Chinmeric 2B8 Light
1 cclraidtad WppseatdgrdgtatidcecdRggransctatccangaRs aCoTE3aRst

Regi on i meric, 2B8 K ' equence
61 GriaiHER OEp e AL Ty el e O
121 %@h&ﬁa@t@(tgc?dtgﬁcgigctggc?gd amajtt@g gtgtgtgfa\ma tg@;ccaqagt

aaca aa tgacccaatc tcscaaatcc _atgtcc aggaga
L e e
241tate£tt«,1%tct95 é‘%tgﬁ&%&?é@hﬁ@g&@ ai@aaﬂg@agé&ham@@agt‘?a t

ct aaact gc at at ac cat ccaacc aacac ccccga
301 P BB eI JEAGL TR EIC R CSUBraTts SUCRERgs
361 ERAGR& Bt 06@E85dcc80ds Baagacatitgtct agahdcatipa

cl’gt gggcag agttacaact atccgtacac gttcgga 361
21 gggtreeaigget 8802818286 FESABHTY %egag%&g@%ae%{ cttcat
481%%%%%%%%1% : ég&&%@@&%@%&gwg&%fhgwaca

gétgaa taacttcfcat cccagagagg
541 gracgtatrigt gt erga et epcoa tEtargeRce AR Rt YGEPARE t cccag

54 t

601 hetredag e xg Bl FAOREAUE T LadeAe Nt SARAC B
66 1gapecacgA acagcct GEngEetcagegmiifcoerst geencealgy GeeEBaasc

t t t
e e
781?Hgtt@%fa'gfg é’g_B&agTaah gg@a@bfgg(@aéémrﬁamﬁémca(@wcqqgﬁgg

W out sSi gnhal sedquence )
84 hﬁgg?ﬂ?%gﬁ?ﬁﬁ% %&f’wa sé@@%ﬁg&ﬁﬁgwﬁé %é%z?%]gé%gs"p klliyg
90 1855%a B8 EpaR G g frtictdaltgsgsgpal tdchigh gstetgraeaticady tacgegce

synypyttgg gtrlei krtv aapsvfifpp 121 sdeql ksgta
96%«%@8%%?8“6?%&%%ﬁ%ﬂﬁﬂ%ﬂﬁ.ﬁsgnsq esvt eqdskd styslsstlt

[0269] (8) Protein Sequence Defining Human IgG1 Heavy Chain Constant Region
(G1m(17.1) allotype) (SEQ ID NO. 161). The first amino acid is derived from translation of

the last nucleotide of variable region and beginning two nucleotides of the IgG1 Heavy Chain

A

sequence.

1 astkgpsvip lapsskstsg gtaalgclvk dyfpepvtvé wnsgaltsgv htfpavigss
61 glyslssvvt vpssslgtqt yicnvnhkps ntkvdkkvep kscdkthtcp pcpapeligg
121 psvilfppkp kdtlmisrtp evtcvvvdvs hedpevkfnw yvdgvevhna ktkpreeqyn
181 styrvvsvlt vihqdwlngk eykckvsnka Ipapiektis kakggprepq vytlppsrde
241 ltknqvsltc lvkgfypsdi avewesngqp ennykttppv ldsdgsfily skltvdksrw
301 qqgnvfscsv mhealhnhyt gkslslspgk



181 | skadyekhk vyacevthqg | sspvtksfn rgec [0266] (5)
Nucl ei c Acid Sequence Encodi ng Humani zed Hu2B8 Hvl-f.|
WwoR@yg4X0h@i n Vari abl eRegi on (signal sequence PCT/US2007/012939

underlined' ) (SEQ ID NO 158) 1latggactgca cctggaggat
cctcctcttg gtggcagcag ctacaggcac ccacgccgag 6 1

gt ccagctgg tacagtctgg ggctgaggtg aagaagcctg gggct acagt
gaaaatctcc 121 tgcaaggttt ctggatacac cttcaccacc

tact ggat gc actgggtgca acaggcccct 181 ggaaaagggc

tt gagt ggat gggagagatt aatcctacca acggtcatac taactacaat
241 gagaagttcc agggcagagt cmccataacc gcggacacgt
ctacagacac agcctacatg 301 gagctgagca gcctgagatc

Bé‘t 1«‘?11 o%{ 1€ i GEdvy36hain Humanized
Hv | Heav ai : [ on(W| hut SI gnal
M%m%%—%@(éﬁédﬁk}g@v%qsgae vkkpgat vKki
ct tgg > d H

Oy Y&c\!a?:iiqg Sagéy -:'- lcet&‘ac%@.bd ﬁeﬁ;g‘gmxe: En’gmht[gga acaggcccct
HUTBHadGGbg temery Crgdtn gGormtoant mgpeﬁcqaaaﬁ(aat@tfy taactacaat
:aalnl otypaLtCSEQ glggamt 1:69 tfaEEtwgeeg%?;gggg agectacatyg

%ﬁg§§c aa aaactatgtt

EP ?EF% E%T agg ai@&é %cglcctc agcctccacce

8%5 E qeioe @ﬁ@gﬁ J00r AR AbLIL Gea 600G acagcy

c&@@@é‘f—le@ Fggcgreel gt aagepegtggrgte gtggaacteca

ﬁ@la%%&&&‘:&gsgnﬁda@b@@&g% Qegtaaitcageddittgaet thaegeocte aggactctac

Gﬂmi¢ag€fﬂygagtgqugacngptqg93€9q9§agaﬁﬂﬂ§€FF age fgcatetge

ap] 2geglt eazracy Fgﬁ%ﬁ &caec @??St % %agc caaaECttgt

c cctgaac gg accgtcagte

@éﬁ tctte gtngf aaggg:ggi %ﬁt g chc tgaggtcaca

Eﬁggg SEG8G4 acak Ecc@l{sﬁ@%%&@t dactg gtacgtggac

& %@g g§Ct £ddta6E€gc (RadaAGEROACEHPIGOaAST Glgceatayatac tagracgtac

sgyagtgeddft c42dcaggt cac atuy cctH gyt g@ggicga@:gtt@ggé@gcaa ggagtacaag

laz::g aaga@mcﬂ:gawcgaa@c tctcéaa%at t c tctc cai.agccaaa

O HRegEL e ettt oLt e ) e s

c = a gtggag

%ﬁ_ Eg%q %Q § § Eg ai&%tccg %9{3@@& dReedccgt gotggactee

aa éid% éﬂ%ﬁ%@gga cagééﬁéaagégtggaaggﬁgabesggtg gcagcagggg

1@@'.9 &&&ge&:&dtc esafgreest oaltggays@a gacuadicete carogftacac gecagaagage
laay crasagYayC ageTEeyas ge@ecacagg t gt acaccct geccccatcc

a c 721 t accaa a 04
X Jacgaagaa £ adaiSaan il IgcgumanizedHﬂBS

Hv1f.1 %ﬁ@&cﬁé&o& Q&&ﬂ%{a&qg@qw@@@u@ eBaaEeER €066 {GLEALAEL) allotype)
(without signal sequence) (SEQ ID NO. 163)

1 evglvgsgae vkkpgatvki sckvsgytft tywnhwvgga pgkglewmge inptnghtny

61 nekfggrvti tadtstdtay melsslrsed tavyycatny vgsifdywgg gtlvtvssas
121 tkgpsvfpla psskstsggt aalgclvkdy fpepvtvswn sgaltsgvht fpavigssgl
181 yslssvvtvp ssslgtgtyi cnvnhkpsnt kvdkkvepks cdkthtceppc papellggps
241 vElfppkpkd tlmisrtpev tcvvvdvshe dpevkinwyv dgvevhnakt kpreegynst
301 yrvvsvltvl hgdwlngkey kckvsnkalp apiektiska kggprepdgvy tlppsrdelt
361 kngvsltclv kgfypsdiav ewesnggpen nykttppvld sdgsfflysk ltvdksrwqq
421 gnvfscsvmh ealhnhytgk slslspgk

[0272] (11) Nucleic Acid Sequence Encoding Humanized Hu2B3 Hv5a.l Heavy Chain
Variable Region (signal sequence underlined) (SEQ ID NO. 164)

1 atggggtcaa cegecatect cgecctecte ctggetatte tecaaggagt ctgigeegaa

61 gtgcagetgg tgcagtetgg ageagaggtg aaaaageecg gggagtetct gaggatetee
121 tgtaagggtt ctggatacag ctitaccacc tactggatge actgggtgeg ccagatgece
181 gggaaaggec tggagtggat gggggagatt aatcctacca acggteatac taactacaat



841 tggactccga cggctccttc ttcctctaca gcaagctcac
cgt ggacaag agcaggtggc 901 agcaggggaa cgtcttctca

W quraeyd@a t gcat gagge tctgcacaac cactacacgc 9BAT/US2007/012939

241
301
361

e gca%%% 'iglgsggggs%%

agaagagcct ctccctgtct ccgggtaaat ga [0269] (8*)
Protein Sequence Defining Human 1 g@ Heavy Chain
Constant Region (An(lIlA allotype) (SEQ ID NO 161).
The first amno acid is derived fromtranslation of
the last nucl eotide of variable region and begi nni ng
two nucl eotides of the 1g@ Heavy Chain sequence. 1
ast kgpsvfp | apsskstsg gtaalgslvk dyfpepvtvs wnsgal t sgv
ht f pavl qss 6 1 gl ysl sswt vpsssl gtqt yicnvnhkps

O PR S E R R AR AR AT BB, ey

tamggammtgaaggmd%gmgflwln@m ﬂﬁatgclg@gﬁa?cfat%ﬁt
r srde VS \ sdi
SRR Rectae BREG e eatise R aefetnaiy w 301
qqgnvfscsv nhealhnhyt qkslslspgk[OZ?O] (9) Nucleic

é{lﬁndtﬂlzddeHﬁIBS Ha#wy KéeaiyChain Variable

Regi on and Human | eG
Const ant Regi on

c58§%P§W SEg%gg%gg%ﬁég§%§§H€gcac

61 mesdggioti Gelsiftag lgyssiiags tagyyaeagyei Gy wggitbeast 9

[0274)

‘aéc taacc acacgt gcctacatg 3 01
Rggggé%%%ﬁg%ﬁthggggﬁgﬁ%ﬁ Sﬁgggﬁﬁﬁé g6gccgtgtatt act gt gcaac
()
[elifaistere

aagaagcct g gggctacagt gaaaatctcc 121 tgcaaggttt
ct 3 . [ ,

199588 Hyvsal

= Revaon athtmﬁA ToGAJdEdni(1T alancmﬁa)g@m Chain Constant

UG5 ctct gaggatctee

) @@tgﬁgﬂg%ga@%abatgccc
g ggeeTHIPFYCtFetyaggt gaagggmett agdtic:teCCadagefthtac taactacaat

j g§F§EQch gtepgcac tgectacetg

J

&é{*w 54$C@fgt€gecmmce@ﬁg
g gﬁg Bt CeC oot ¢t aaprsns Aasetecace
4ﬁcéﬁg@§&@ag Bac @éf LR %ﬁ&‘;"t égéﬁéfééé B acages

mla@awzt@@ce%&@g%@agggc@&&@gcgg@gae gtc gtggaactca
Fplggacaagaoaacfagtgagac geaaaitit gécg&ziggm &aaa@ttdz:tc aggactctac
Hacargerwcactgitgetrer gobeetadcadeor gy ggaacagheagtasatetge

caaatcttgt

i%%?
B4l
901
961
1021
1081
1141
1201
1261
1321
1381

[0275]

acaaaacE

Joacte ot

tgegtggtgg
ggcgtggagg
cgtgtggtca
tgcaaggtct
gggcagccce
aaccaggtca
tgggagagca
gacggctecct
aacgtcttct
ctctecectgt

%ﬁaeee%&atﬁa%caagg%wwac argatTEce

acacg gCCC

tggacgtgag
tgcataatgce
gegtectcac
ccaacaaagc
gagaaccaca
gcectgacctg
atgggcagce
tettectcta
catgcteccgt
ctcogggtaa

accgtgccc
caaggacacc
ccacgaagac
caagacaaag
cgtcecctgecac
ccteoecageco
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagctc
gatgcatgag
atga

gcacctgaac t
ctcatgatct
cctgaggtcea
ccgcgggagyg
caggactgge
cccatcgaga
ctgcecccat
ggcttectatce
tacaagacca
accgtggaca
gctctgecaca

tgggggg
cocggacceece

agttcaactg
agcagtacaa
tgaatggcaa
aaaccatctc
cccgggatga
ccagecgacat
cgcectecegt
agagcaggtg
accactacac

accgtcagtce
tgaggtcaca
gtacgtggac
cagcacgtac
ggagtacaag
caaagccaaa
gctgaccaag
cgccgtggag
gctggactce

gcagcagggyg
gcagaagagce

(14) Protein Sequence Defining the Full Length Humanized Hu2B8 Hv5a.1 Heavy

Chain Variable Region and Human IgG1 (Glm(17.1) allotype) Heavy Chain Constant Region

(without signal sequence) (SEQ ID NO. 167)

1
61
121
181
241
301

evglvgsgae
npsfagghvti
tkgpsvfpla
yslssvvtvp
vElfppkpkd
yrvvsvlitvl

vkkpgeslri
sadksistay
psskstsggt
ssslgtgtyi
tlmisxrtpev
hgdwlngkey

sckgsgysft
lgwsslkasd
aalgclvkdy
cnvnhkpsnt
tevvvdvshe
kckvsnkalp

tywmhwvram
tamyycarny
fpepvtvswn
kvdkkvepks
dpevkinwyv
apiektiska

prgkglewmge
vgsifdywgg
sgaltsgvht
cdkthteppce
dgvevhnakt
kggprepgvy

inptnghtny
gtlvtvssas
fpavlgssgl
papellggps
kpreegynst
tlppsrdelt



841 tgcgtggtgg tggacgtgag ccacgaagac cctgaggtca
agttcaactg gtacgtggac 901 ggcgtggagg tgcat aatgc

W@ 28ga¢mang ccgcgggagg agcagt acaa cagcacgtac 9BAT/US2007/012939
cgtgtggtca gcgtcctcac cgtcctgcac caggactggc tgaatggcaa
ggagt acaag 1021 tgcaaggtct ccaacaaagc cctcccagcc
cccat cgaga aaaccatctc caaagccaaa 1081 gggcag sccc
gagaaccaca ggtgtacacc ctgcccccat cccgggat ga gctgaccaag
1141 aaccaggtca gcctgacctg cctggtcaaa ggcttctatc
ccagcgacat cgccgtggag 12 01 tgggagagca at gggcagcc
ggagaacaac tacaagacca cgcctrccgt gctggachcec 12 61
gacggctcct tcttcctcta cagcaagctc accgtggaca agagcaggtg
3G 3RCALE99 14 S&yﬁﬁﬁg&rc bd&dngeBéd Ghyke gbpQal gagdfifagsk ltvdksrwag
96t ghEtRGamAGRaAGhReR& gragpagagc 13 8 1 ctctccctgt

ctccgggtaa atga [0271] (10) Prote|n Seouence Deflnlng
[0276] t hélF anAtid Sdepe ngiodi AR Iy5-51.1 Hea

\Vari.abl.e Regi on and |5 Cbnstant
5 3EE—bk?g%$8¥4§4§QEQFH¥B%%—é£FgﬁyﬁéSEk{ﬁﬁ?ﬁ%u§%2|gna

e dHENe & CC(’:\EQCtC JC? C Cetxgéav 0&&. ul}.{l\L at vki
ghtny 61

Chain

£ 2 ,h

la oz
61 @gkﬁg%%g/ﬁgbaéta@gafgcﬁ@zgm@gcswgg@ametaamm@@I f dywgqg

o1 fpeioiedgae ORI BB Bl

| @castcgs
181 %g%éﬁ%géd/tggﬁ pitkdasBbadanciakocesaica acg@tha@papctap@pel | ggps
f ppkp timsrt ev tcv

241 GeleviT R RAEEL L FATIC) EEACHAR Uil %g%ag%ﬂ‘:%m%téy

301 'ﬁ&étégéﬂ(@ R cBRbEI diSdackaniceRity adthgpgigielattafifit
kngvsltclv kgfypsdiav emesnggfen n ktt vl d sdgsfflysk
361 |ggmr@gtpmaac4@1g GERACARREAATHCIRICA S &l sl spgk

[0272] (11) Nucleic Acid Sequence Encodlng Humani zed
[0277] HUZB8) 'NERid SddedNde Shmhing YRnh@libel RepBB BIv5ss lgh&leavy Chain
sequence under |ned)_(SEQ é at ggggt caa

s[EUess agt ct gt gccgaa

B

O

'agtct
sgysty

1'gtgca ctg
1 et}glga@a@tv p
61 ﬁgé%g@%%ﬁé&g%@éﬂﬁasaqm%a%ﬁvgﬁﬁganigpgiﬁm’ls%l

éﬁ

gcc tgg
taactacaat241
[0278] gctdZe g 1

gui%gg@ ?19%51‘31%
ggt agcat ¢

gt ggat gggggagatt aat cctacca acggt cat ac
CCOtCCt tca
3 Yoo g}égngamzed Hu?B8 Hv5-

focpa G{éﬂvgglhau1

aaog

ccacgt
3 e ra%‘

i(at

dgﬁﬁﬁéﬂl
actactg

' C_omu:@g?mﬁig@ﬂeauence underlined

1

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
96l
1021
1081
1141
1201
1261

atggggtcaa

cegecateet

cgecectecte

ctggctgtte

G0SEGTINR, 3565 00" o2

tccaaggagt

ctgtgccgaa

gtgcagctgg
tgtaagggtt
gggaaaggce
ccgtecttec
cagtggagca
ggtagcatct
aagggcccat
gccctgggcet
ggcgececctga
tcecctcagcea
aacgtgaatc
gacaaaactc
ttcctettee
tgegtggtgg
ggcgtggagyg
cgtgtggtca
tgcaaggtct
gggcagceccce
aaccaggtca
tgggagagca
gacggctcect

tgcagtctgg
ctggatacag
tggagtggat
aaggccaggt
gectgaaggco
ttgactactg
cggtecttecee
gcctggtcaa
ccagcggcegt
gecgtggtgac
acaagcccag
acacatgcce
ccccaaaace
tggacgtgag
tgcataatgc
gcgtcecectcac
ccaacaaagc
gagaaccaca
gcctgacctyg
atgggcagcce

tcttecctetar

agcagaggtg
ctttaccacc
gggggagatt
caccatctca
cteggacacc
gggccaagga
cctggecacce
ggactacttc
gcacacctte
cgtgcectee
caacaccaag
accgtgcccea
caaggacacce
ccacgaagac
caagacaaag
cgtcctgcac
cctececagece
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagctc

aaaaagcccg
tactggatgc
aatcctacca
gctgacaagt
gccatgtatt
accctggtca
tcctccaaga
cccgaaccgyg
ccggctgtee
agcagcttgg
gtggacaaga
gcacctgaac
ctcatgatct
cctgaggtca
ccgegggagyg
caggactggc
ccecatcgaga
ctgceccccat
ggcttetatce
tacaagacca
accgtggaca

gggagtctct
actgggtgcg
acggtcatac
ccatcagcac
actgtgcgag
ccgtctecte
gecacctctgg
tgacggtgtc
tacagtccte
gcacccagac
aagttgagcc
tcctgggggg
ccecggacccee
agttcaactg
agcagtacaa
tgaatggcaa
aaaccatctc
cccgggatga
ccagcgacat
cgectcceegt
agagcaggtyg

gaagatctecc
ccagatgccc
taactacaat
tgcctacctg
aaactatgtt
agcctcecacce
gggcacagcg
gtggaactca
aggactctac
ctacatctgce
caaatcttgt
accgtcagtce
tgaggtcaca
gtacgtggac
cagcacgtac
ggagtacaag
caaagccaaa
gctgaccaag
cgecegtggag
gctggactcc
gcagcaggdyg



[0273] (12) Protein Sequence Defining Humani zed Hu2B8

Hv5a. |l Heavy Chain Variable Region (w thout signa
wG@emoasmsoed ) (SEQ I D NO 165) 1 evql vgsgae vkkpgesi/pg2007/012939

sckgsgysft tyLvrohwrgm pgkgl ewrge i nptnghtny 6 1

npsfgghvti sadksi stay | gwssl kasd tamyycarny vgsi f dywgq

gtlvtvss [0274] (13) Nucleic Acid Sequence Encodi ng

the Full Length Humani zed Hu2B8 Hv5a.l Heavy Chain

Vari abl e Region and Human Igd (G Inm(17,1) allotype)

Heavy Chain Constant Regi on (signal sequence

underlined) (SEQ ID NO 166)751 atggggtcaa ccgccat cct

egccctcctc ctgg stgttc tccaaggagt ctgtgcc gaa 6 1

185 9Galdet 86 ddcadl Sl apeadato saaaar3cs Co- L9930 L nggaagagc

1gaggaicttecegh? rbdimagqHdgaCt ggat acag ctttaccacc

tactggatgc actgggtgcg ccagatgccc 181 gggaaaggcc

[0279] t gdd§) dhyateimJemeaga Diefini 3 Ombﬂmed&hﬂBSCHl\EESII
Heavy éﬁgmc\? . aofé f{&&oﬁ 348 iﬁ]‘%%g\t Ig%‘r:lc(i?ltng(t 19a1)%?lt ?ﬁ%gw Chain Constant

5L,aC rgcttldccty SUL gCd gCCt
thoutcimal gena: SEcpﬁlgugdgag aaactatgtt 3 6 1

ggtagcatct ttgactactg gggccaagga accctggtca ccgtctcctc
gbcqwgéaﬁﬁgaﬁ ZkhpzﬁagggCRntaﬁgxgﬁ}tGYWmhwyrqmtggygaeﬂmge inptnghtny

et (e T T e
Q %« Cc 1
RO A b O S T @g% Ghnakt ﬁ;ﬁiiqgiﬁ €

13 GII: agtvoeﬂrcxag gq&d&]ﬁdgaéy Gk vhReQC agCact3egh g@ﬂcﬁ@prqu tlppsrdelt

g gewm & tec g bafatstdd gv go@ssgagac ngk Gt f gigebilysk ltvdaksrwgg

4 %gﬁ@ééf%”ﬁb&aﬁ@é&ﬁgkcﬂﬁéa@ﬁaag gt ggacaaga aagtt gagcc
caaatcttgt 721 gacaaaactc acacatgccc accgtgccca

[0280] gcaaey Qhateit e ceBagidiag untahlzdd 96388 K64-39.1 Kappa Chain

cc [cat C acccc t gaggt caca
gnal sequence unde &%igd‘g g ggsgsl e start ATGs are

shown Mﬂp@ﬂﬁ@é g gtacgtggac 901 ggcgtggagg t gcat aat gc
caagacaaag ccgcgggagg agcagt acaa cagcacgtac 961

1 ATGLhOUTGA pBeake ocf@tE 65 HG@%e CRBAREI Y06 dogRREJOCAA
ggagt acaag 1021 tgcaaggtct ccaacaa@gé cctcccag sc
61 adatateaehiGSRameRcHRBicicCs lnslnseta stecatrbet aggagatase cc

121%&9@@&6@6 A Gabg o6l SEEEERMEEEAIAAZGC! 0accaag

1141 aaccaggtca gcc g cctggtcaaa ggct atc
81 sgarsegermracaeuien srierisde Mgggﬁgghg@gccﬁaapg@gggg;@ c

241%9@& gl 1261
gacg%%@g e e e R g0t o
gzgtttgcaac ttactactgt gggcagagtt acaactatcc gtacacgttt

361 ggccagggga ccaagetgga gatcaaac

[0281] (20) Protein Sequence Defining Humanized Hu2B8 Kv1-39.1 Kappa Chain
Variable Region (without signal sequence) (SEQ ID NO. 173)

1 digmtqspss Isasvgdrvt itckasenvv syvswyqqkp gkapklliyg asnrntgvps
61 rfsgsgsgtd ftltisslqp edfatyycgq synypytfeq gtkleik

[0282] (21) Nucleic Acid Sequence Encoding Human Kappa Chain Constant Region
(Km(3) allotype) (allele 2) (SEQ ID NO. 174)

1 gaactgtgge tgcaccatct gtetteatet tecegecate tgatgageag ttgaaatetg
61 gaactgcecte tgttgtgtege ctgetgaata actictatce cagagaggcee aaagtacagt
121 ggaaggtgga taacgcccte caatcgggta actcccagga gagtgtcaca gageaggaca

181 gecaaggacag cacctacage ctcagcagea cectgacget gageaaagea gactacgaga



1321 aacgtcttct catgctccgt gatgcatgag gct stgcaca
accactacac gcagaagagc 1381 ctctccctgt ctccgggtaa atga
w(Q 2@7533004) Protein Sequence Defining the Ful PCL/EsyDT012939
Hurmani zed Hu2B8 Hv5a.| Heavy Chain Variabl e Regi on and
Human 1g@ (G nm(1 7,1) allotype) Heavy Chain Constant
Regi on (w thout signal sequence) (SEQ ID NO 167) 1
evgl vgsgae vkkpgeslri sckgsgysft tywrh. wrgm
pgkgl ewnge i npt nght ny 61 npsfqghvti sadksi stay
| gwssl kasd tanyycarny vgsi fdywgq gtlvtvssas 121
t kgpsvf pl a psskstsggt aal gcd#8«dy fpepvtvswn sgal t sgvht
f pavl gssgl 181 ysl sswtvp sssl gt gtyi cnvnhkpsnt
24K t f
e ERRCa PNl el s e
30133%‘%?%\8&8@838imngkey kckvsnkal p api ekti ska
kggprepqvy tlppsrdelt3 6 1 knqultclv kgf ypsdi av

[ozss]emm%%&d?%&ﬁé}ﬁ‘é'ﬁe %5 i oY FHS) Sn"tgﬂt 2 Yén Km(3
Csvnﬁealhnraﬁg)K S|'S

allotypel@allelecd (BEQIR N -HIM» n'ﬁ'lz@grst-lam 2id 4mernveae°mm u@hsimmon of the
' | |
st 0 R 0l 0 Y SR B By v

sequentgcaaggagt ct gtgccgaa 6 1 gtgcagctgg tgcagt ctgg
agcagaggt g aaaaagcccg gggagtctct gaagatctcc 121
1 rtyaapaylydvnsdeqliig gtaw@lmmﬂypmka@ evkivdadlggphgesaeqdggt gcg

61%@2%%?2@8%@ PR G b ARS8 OO0 Cctt cc

aaggccaggt caccat ctca gctgacaagt ccatcagcac tgcctacctg
: - gdbe Bold Tgngtht K

39.1 Li@ ia taBd <

@mmmwmmmmwm 511 teavy Chain

Varl abl e Sequence (WI t hout Si gnal sequence) (SEQ ID
; & o HFE S| gkigswef tadbrmaiow cefaggtgee

el
accat cagcagtctg
Humfﬂﬁabedg B&t & @@@E @éiba &t QRacacgttt

ang §¢ﬂ¢399¢q¥3ccé£§dﬁ§§3 éétcahhéﬁayﬁﬁ}gﬁiﬁﬁﬁy &ddalBctgt ctteatctte
GohstTca ey ohgt $ﬁ alQQRQQQQwaﬁaagnghnﬂqtgetbgt@SEi@ﬂ Bctgaataac .
@Q)l 0 c)jtic gg Ycearta cegetreet ToarghRIypLesustaac

ai gﬁ aca a g ggacagc aaggacageca cctac gcoct cagcagcacc
t ctacgagaaa cacaaagtcet acgcctgcega agtcacccecat
661 cagggcctga gctcgcccgt cacaaagagc ttcaacaggg gagagtgttg a

‘ gﬁvﬂ °6C%9ﬁ §$ FFC%@&akssﬂ&@ayctgt aggagacaga

%sé’sjﬁié gc‘éﬁc Sosnghs dgproavs et T gaaaee

¢l Qoo c‘I ﬁﬁﬁtcﬁ Hapcar cageagtars
lechd

[0285] (24) Protein Sequence Defining the Full Length Humanized Hu2B8 Kv1-39.1 Light
Chain Variable Region and Human Kappa Chain Constant Region 3) allotype) (allele 1
(SEQ ID NO. 177)

1 digmtgspss lsasvgdrvt itckasenvv syvswyqakp gkapklliyg asnrntgvps
61 rfsgsgsgtd ftltisslqgp edfatyycgq synypytfgg gtkleikrtv aapsviifpp
121 sdeglksgta svvcllinnfy preakvgwkv dnalgsgnsg esvteqgdskd styslsgtlt
181 lskadyekhk vyacevthqg lsspvtksfn rgec

[0286] (25) Nucleic Acid Sequence Encoding Humanized Hu2B8 Kv3-15.1 Light Chain

Variable Region (signal sequence underlined) (SEQ ID NO. 178)

1 atggaagcee cagegeaget tetcttecte ctgctactct ggctcccaga taccactgga

61 gaaatagtga tgacgcagtc tccagecace ctgtetgtgt ctecagggga aagagccacc
121 ctetectgea aggecagtga gaatgtggtt tettatgtat cetggtacea geagaaacct
181 ggecaggete ccaggetect catctatggg geatccaace ggaacactgg tatcccagece



6 1 gtgcagctgg tgcagtctgg agcagaggt g aaaaagcccg
gggagtctct gaagatctcc 121 tgtaagggtt ctggatacag
w@earaewarc tactggatgc actgggtgcg ccagatgccc 18AT/US2007/012939

gggaaaggcc tggagtggat gggggagatt aatcctacca acggtcatac
taactacaat 241 ccgtccttcc aaggccaggt caccatctca

gct gacaagt ccatcagcac tgcctacctg 3 0 1 cagtggagca

gcct gaaggc ctcggacacc gccatgtatt actgtgcgag aaactatgtt
361 ggtagcatct ttgactactg gggccaagga accctggtca
ccgtctcctc agcctccacc 421 aagggcccat cggtcttccc
cctggcaccc tcctccaaga gcaceltt gg gggcacagcg 481
gccctggget gcctggtcaa ggactacttc cccgaaccgg tgacggtgtc

t ggaact ¢
2o SRR B R fheirersasipp FERRERLS
301 @@@g@@ﬁggﬁgmgh gtaigteme agtfecrget aterptaron etiteasaes

ct acat ct gc aacgt gaat ¢ acaagcccag caacaccaag
361 gegacraass ‘gt 3% ??bégcc caaatcttgt 721 gacaaaactc

[0287) Sq208) B5¢ Ct%maﬁe%%teggecﬁ%ﬁ%%%@a Sed B3 8999891 91§ §9EAHn Variable

t€CctCcttrccCcCcCcCaaddCC C_Ca aCaCC 0tcatgatct
W@ﬁﬁ@mmd@bgt gg tggacgtgag

ccacgaagac cctgaggtca agttcaactg gtacgtggac 901
1 @%ﬁs@@t&wpfggmﬂmmmw apgagaabp cqatggrsgmtaipeagt acaa

tca tC c cgtcctgcac
61 &égﬁé@%gfgﬁlst? %ﬁgb@'f% %’&%g%ga%h% 1 tgcaaggt ct
ccaacaaagc cctcccagee cccatcgaga aaaccatctc caaagccaaa
o 8 Kv3-15.1 Ligh

1OL.© t
2] % 9%}1? ﬁeégﬁ g %ﬁ‘g S 2 91§0t¥9e ) (allele 2)

signal k ﬁ@@ﬁhﬁ‘&rﬁiﬁ gsaggcmglgngaa):aac t acaagacca cgcctcccgt
gctggactcc 12 1 gacggct sc t tcttcctcta cagcaagctc
e a0 aggapy 0 agmrgqqtamwmgﬁqt@pcaga taccactgga
catigg;eta@Ggst ttge%aﬁagc %%W@E%ﬁf’a cEBLFEEAL oLt %Zgé‘ gagecace

3 BLTCCELECE ] cga GHclelSl s A tﬁg ta@ oeenace
EWEU%ﬁﬁié j&% E@gga t ag cctgcagtct
d%a aiéﬁﬁgbéa agtfﬁba&ﬁﬁ éﬁhﬁ@mabgﬂagtttggccag

36k Eaégdﬂtb@&Q&HbaﬁFE@g@ﬁc€h€gIQCQHwﬁnpantcﬁqutggat cttcecgeca
%Nuttmngatsaquabts Cegg aSEg;q DcﬁﬁythgI)gqthctgaa taacttctat

a@aqﬂ< aatcggg taactcccag
ﬁ %g ggggi@jg? ga & aac acct cargéégzagcag caccctgacyg
tcac ccatcagggc
Z% aai% S C el L G e Ly esaoac A

tk gpsv pla psskst sggt aalgclvkdy fpepvtvsmn sgal t sgvht

[0289]F Payig)SEidkeid 8¢qiyGics Idfining Hs »dAat1 Light Chain Variable
Reglonk;./n%kli(h\l/gl% %(a%g!af E,JilltalCrP Bonsr’gal{%‘ﬂe %g‘lp&(m( 3) allotype) (allele 2) (without signal

sequence) (SEQ ID NO. 181)

1 eivmtgspat lsvspgerat lsckasenvv syvswyqggkp ggaprlliyg asnrntgipa
61 rfsgsgsgte ftltisslgs edfavyycgq synypytfggq gtkleikrtv aapsviifpp
121 sdeglksgta svvcellnnfy preakvgwkv dnalgsgnsg esvteqgdskd styslsstlt
181 lskadyekhk vyacevthqgg lsspvtksfn rgec

[0290] For convenience, Table 13 provides a concordance chart showing the
correspondence between the full length sequences and of the antibodies discussed in this

section with those presented in the Sequence Listing.



241 vfl fppkpkd tl m srtpev tcwdvshe dpevkf nwv
dgvevhnakt kpreeqynst 301 yrwsvltvl hgdw ngkey

wlxedovasdogd p api ekti ska kgqprepqvy tl ppsrdelt 3BAT/US2007/012939

&Y
/]

knqvsltclv kgfypsdi av ewesnggpen nykttppvld sdgsfflysk
| tvdksrwgq 421 gnvf scsvmh eal hnhyt gk sl sl spgk [ 0280]
19 Nucl eic Acid Sequence Encodi ng Humani zed Hu2B8 Kvl
-39.1 Kappa Chai n Vari abl eRegi on (signal sequence
underlined*)(SEQ ID NO 172). Two possible start ATGs
are shown in uppercase. 1ATGgacATGagggtccccgc

t cagctcctg gggctcctge tactctZgget ccgaggtgeec 6 1
agat gt gaca tccagatgac ccagtctcca tcctccctgt ctgcatctgt
aggagacaga 121 gt caccat cap KR §CpRO9C cagt gagaat

gtggtttctt atgtatcctg gtatcagcag 181 aaaccaggga

T T O e 1 g ey s v = et v 2

croreac GREG D (O 19 A5C Y

[T acT acl GhinI BRI b AEABY) Wikclejdcprac gt t1 361

99¢ CagYP8Rinfetie 288 KIYFa & IT—(20Protemrn

B9 P rolert S LT T T
SequencenbEss Ay A e T o T e T P

Chai VA, 298 BRE0 B8kl W HaiOWiableRilon SGHSEHCE) ( SEQ+H

NO_T73) Him6Hh (01088 ChaRCILEY ResonfaT R, Y HoWR KR iclsic acid

gkapkT TT MEemas TR Chaih Cons &g i (Gl (17°D) Albtype — protein

edf at yyco@ sy Ryl F GG OESIsBhKAIRPZ]) dibdhe) WA FC 206 T U

SequencenEBOH ¥ FtINCEARRACIIRL I ) dHIRLEN L pIgREH O

(Km(3) pHLZBYHEIa. [ BEAVS Chad) Viriabld HdRioN nubefacid

gaact gt gHG2BYHGSC PHEdvydTHald Caiable HeafonIGHrakin [ 0al gagcag

t t gaaat CHG2ER Hyv §ap€ IFSC6nstat (Gl 8%) AloBFedaatdeic acid

act t ct at He2RSHGADE I£G Paagtat @m(1Z2 1) IRABIT Bidekin

t aacgcccHESRAV £0 0 FRaACCR46 ¥g4abIIREHISH € ascteigdad§aggaca

181 gcapyozRSHySAL.¢ FRaagChah VagaAdRe:iGEC bdaki)Cl

gagcaaagdec Bt 26 pagagd] Goasan e agll 70{A6EH6] Jhucleic acid

gaagt calcHe@2Bf Hefi§ ¢ eflggagohagh (G1gt17ACAREHa) Sprbtein

gct t caacH®RRAKayaYT Kapp0ahdif) 28adbld RepioPr Mlddiflack@qUeENC e

Def i ni_ngHHABREKY Ka®p K abpaCiei 0 BSAbM R R0 ploteh kM 3)

al | ot ypehlurhal Keppa Chpin( GinglahtRdYidn (KAE)) alibbipe] dallle 290 hieic acid

aci d i s| denankeppar@ain CantheRdgion (Bin(8 ) iotyps] (allele 2) — protein

nucl eot |i de?Bf Kvias9. &bl Kappe Gomtana (Kin{38 gilsifipd) Galle®) — nucleic acid

nucl eot i de3B8Kv I-Bis1 Kdfipaa Cogitdnt Gha(3) abBagp (MlRle 2) — protein

Hu2B8 Kv3-15.1 Kappa Chain Variable Region ~ nucleic acid

Hu2B8 Kv3-15.1 Kappa Chain Variable Region — protein

Hu2B8 Kv3-15.1 + Kappa Constant (Km(3) allotype) (allele 2) — nucleic acid

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 er 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
LR2B8HC) 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



1rtvaapsvfi fppsdeql ks gtaswcl | n nfypreakvg wkvdnal qsg
nsgesvteqd 6 1 skdstyslss tltlskadye khkvyacevt
whewraspvd k sfnrgec [0284] 23 Nucleic Acid Seqgerents2007/012939
Encodi ng the Full Length Humani zed Hu2B8 Kvl- 39.1
Li ght Chain Variabl e Regi on and Human Kappa Chain
Constant Region (Km(3) allotype) (allele 2) (signa
sequence underlined) (SEQ ID NO 176) 1 atggacatga
gggtccccge tcagctcctg gggctcctge tacfcctggct
ccgaggtgcc 61 agatgt gaca tccagatgac ccagtctcca
fccefccectgt ctgcatctgt aggdgacaga 121 gtcaccatca
cttgcaaggc cagtgagaat gtggtttctt atgtatcctg gtatcagcag

binding grg&d@é%aa%%a\g&ga 2ARIERER e ﬁﬁfrﬂxﬁ&%eﬂi@lb@%@ @hanged to the human |

) ( a.aCngaa CaC!ﬁ gggt C 41 C_C&t Caagg t cagt %lg?a)g . .
amino acigtyeuthe hgavya {et regondcraating E /M §§H§})@p§ appa variable region

(creatin%?%@&l‘l&%%?(@t T 9ERRG Igbqq{eﬁ% Ohai U8HA2RAFELi0RGEARIES Slfotype

acg 61 ggccagggga ccaagctgga gat caaacga
(allele 3% 1@k gddddtoahe cabosygiteminoavt thegwdnpopnginesrag heavy variable

. at cagtt aat ct gga . act.gccictg t t
iS5 PR SRR AR SBEb g o e
carboxyd a@aliggabArvacaenai esginedred ightacatiableirepions abgagraating four human
YR T ST T L
’ a t

B S e agmar o L Protern

a | . .
enginceged pratiasiBer ¢RIty %gtogagmg@gﬁ@%w (FefRF %‘gn P?ﬁ%*ﬁrég gy protein was

express%ﬁ?n thelfoldPhosshit BorMBinagbhEofiRa S RhARPHINER chaiPBinding of the
aln Constant Region CKnO) allotype) (allele 1) (SE

chimerip@hi@erigmlyn@izﬁdqm ]@fgpgrgzq: ggihj)éfe\ﬁm' ppyap L, wes measgred using
convenﬁ%%{él%&ﬁllfcheg,k b BNt gvps 61 rfsgsgsgtd _
tisslgp ediatyycgq sypypytfgqg gtklei krtv aapsvfifpp

12 y ; . .
0291 L2178 PG S At i cch o

humanized putitsfies arg somieized bees). Inublsaicetiog ity 19 ide of each

. ..Encodi ng, H i.Ze - ' i. ' .
i R Aol TRLEESH ANEER, B end O SRS ogin
junctioa! Jhaagetotidads gehget in dtecY sialle Regigothecaust iigpaticdalpt exon.

nino 5P SR B bABER R0, ARENGRR b BEPASFfon ot s o

codon.@ggccagtga gaatgtggtt tcttatgtat cctggtacca gcagaaacct

[0293] (1) Nucleic Acid Sequence Encodiﬁg the FHumanized L R2BSHC Heavy Chain
Variable Region (signal sequence underlined) (SEQ ID NO. 182)

1 atgggctgpt catatattat tctctttett gttgctaceg ctaccgatgt geacicicaa

61 gtccaactcg tacaaccagg cgetgaagtc gtaaaacceg gaacatetgt taaactctea
121 tgcaaagcct caggatacac tttcacaact tactggatge attgggtcaa tcaageccce
181 ggacaaggcc tcgaatggat tggcgaaatt aacccaacta acggacatac taéttataat
241 gaaaaatita agggcaaagc tacactcacc gtcgataaat caacctctac agcttatatg
301 gaactttcat ccctgagatc agaagataca geegtctact attgegecag aaactacgta

361 ggatcaatat tcgattactg gggtcaagge actetectca cagtcagete ag



181 ggccaggctc ccaggctcct catctatggg gcatccaacc
ggaacactgg tatcccagcc241 aggttcagtg gcagtgggtc

WO o@gacmogag ttcactctca ccatcagcag cctgcagtct 3BAT/US2007/012939
gaagattttg cagtttatta ctgtgggcag agttacaact atccgtacac
gtttggccag 361 gggaccaagc tggagatcaa ac [0287] (26)
Protei n Sequence Defining Humani zed Hu2B8 Kv3-15.1
Li ght Chain Variable Region (wthout signal sequence)
(SEQ ID NO. 179) 1 eivntqgspat |svspgerat |sckasenw
syvswyqgkp gqgaprlliyg asnrntgipa 6 1 rfsgsgsgte
ftltisslgs edfavyycgq synypgefgq gtklei k [0288] (27*)
Nucl ei ¢ Acid Encoding the Full Length Hunmani zed Hu2B8

[0294] mi@i}é@%ﬁ_ﬁ“@b@ﬁ@ﬁr im &%IB?cBLRQB%H@ HURR'CKARNAriable

arrotype) (allTele 2
Region (withowt! sigreall seneace) (SEQ liDmm 183EQ | D NO. 180) 1
at ggaagccc cagcgcagcet tctcttcctc ctgctactct ggctcccaga

1 dvabapghe Qﬂkﬁgttivlg aa%gmwmgtmag tnpaeghtny
61 el akSany S eraed BT a R et RS aaacct

181 ggccaggctc ccaggctcct catctatggg gcatccaacc

[0295] 99 %ﬁcgglct@&ﬁ%% e Thio B8 kS AhGn 1669 1838y Chain Constant
tg ccatca cctgcagtct 3 01
sion §&GAg pa)dalelatl] @E@QP@‘@% g“)agttacaact at ccgt acac
gtttggccag 361 gggaccaagc tggagat caa acgaactg tg

1 qpopeprast aggmgﬂcmgtqt@pmﬂgg@@g@é &1C493298E REFGES
t ttctat
61 BRACRR00R s BARRTE G MLLRLE cdiiEodnt Aottt icla
121t gemaetcagy) ggctcatgat:@ ag@gcm@_ agpegtigtggcagtecty soelaggas
1
-
24104@&52@@@@?1@@&&bmcagngcacmggggfwaa@ag@gumgcz}. .
a aga a rote i nin
01 e Se troefll sepiE et £eferhsrecciraiato Ot BB i on "
361%@(:&@'4&@80‘:@6&@ cEhahfoceapgicabtct Ragpattcd d@’gé.&)cceg | ot ype)
("all'el e 2) (w thout signal sequence) | D N? 181)
4211&1@%%&%3%5%3@@%&@380‘1 %&%@g %?\(?%g cteg
4319%29@&%& sagfg%ag@g%ﬁatg@calaga‘cﬁws @E@gédglghg s&dtaihaca

0q synypytfgq gtklei krtv aapsvfi 121
541sg1@qgtas;gz @gtggmgqﬁﬁslcwséwgﬁm% a&%‘%&@% §%‘g6"§\?‘5§q dskd

60 ﬁ&é‘tﬁéﬁ%ﬁ{é éaakgf'cté ek Vsiae8e Aedabasitck@icar gec

661 aagccaaagg geageeccga gaaccacagg tgtacaccet geeececatce cgggaggaga

721 tgaccaagaa ccaggtcage ctgacctgee tggtcaaagg cttctatcec agegacateg
781 ccgtggagtg ggagageaat gggeagecgg agaacaacta caagaccacg cctecegtge
841 tggactccga cggcetectte ttcctetata geaagcetcac cgtggacaag ageaggigge
901 agcaggggaa cgtcttctea tgeteegtga tgeatgagge tetgcacaac cactacacgc
961 agaagagcct ctecetgtee cegggtaaat ga

[0296] (4) Protein Sequence Defining Human IgG1 Heavy Chain Constant Region
(G1m(3) allotype) (allele 1 or 2) (SEQ ID NO. 185). The first amino acid is derived from

translation of the last nucleotide of variable region and the beginning two nucleotides of the

IgG1 Heavy Chain sequence.

1 astkgpsvip lapsskstsg gtaalgclvk dyfpepvivs wnsgaltsgy htfpavlgss
61 glyslssvvt vpssslgtqt yicnvnhkps ntkvdkrvep kscdkthtcp pecpapellgg
121 psvilfppkp kdtimisrtp evtcvvvdvs hedpevkfnw yvdgvevhna ktkpreeqyn



[ 0290] For conveni ence, Table 13 provides a
concordance chart show ng the correspondence between

wo b@7fledobo | engt h sequences and of the anti bodi B&T/US2007/012939
di scussed in this section with those presented in the
Sequence Listing. TABLE 13 B. Humani zati on Procedure 2
[0291] The second humani zati on net hod enpl oyed for
reduci ng i mmunogenicity of the nouse 2B8 antibody is
based on the nethod described in Studnicka et al.
(1994) PROTEIN ENG 7:805-814. The heavy and kappa
human gernline variable regi&ns nost identical (at the
amno acid level) to those of nobuse 2B8 were

181 agﬂwsw ¢th d%ﬁg@eﬁakma @%ﬁ&ﬁ{ﬁ&kgg%e@gg@gﬁgga and

huan wer e conver ted | nto uman ependi ng
24 omtlngysite higfypsdi quwngmmykﬁpna ltg;égsﬁﬁlul sttitadifsrat

30Pg@?ﬁ@&mQ%ﬁkﬁﬂﬁﬂ@gé&#ﬁﬁ%%d kgﬂﬁg'frkéfi'ﬂgfsa§¥ect

antloen b|nd|ng and mould also reduce potentia
[0297]; : £ YRSJUC . s : gayNChaig ihmanized

F LR2B8HD g\_/{ ' ERYh Vgléﬂp h(%sfo%%? ri—I rgarn&égxéy _%am) Consgant Region

; 3 I(SEQ(ID HQ 186pi dues
that mhen changed ar e sonemhat likely to have an
fgéuggagiagcct caéaé tcacgggg aﬁgp@aqgﬁgn‘@quﬁgzgzniaaactctca
Qikige2 gaiﬁéitae ytara'a§@£;’éac goL0 gaZatac Caattatant
(2@ne@etaaagt RVREE§EDagan @(Haik‘! agcttatatg
@@legﬁaQ¢gtt&ﬁﬁ@%BBt&@atcT&Ehd@dﬁE&h b@ &EEEEYaEHEEchag aaactacgta
ééhsﬁ%ﬂﬁ?aFE§ﬂcﬂ¢gé€¥ FAt3) gmiticatype afatt @lteal Faguvagcatdgbdcagcaca
GaItIRe e QSF%&ﬁggP%??ﬁcﬁugcﬁﬁc?% tt\ﬁﬁtm?@ﬁ srRfictetIR gagcacageg

|§ €c§§ é ?ﬂf t?ﬁﬁﬁfg{-%‘fﬁ gtggaactca
B i D i e
GaL gh&%dﬂaﬁd&g&ﬁbabMEh HOBHR L 138 b e = yagec caaatcttgt
Vailsﬂﬂaeaa agscatdrgs sr@atcag bostctyrEBNt &NGGBeRS @dcgtcagtc

% i r‘feccwaicama@seege% cna@frsat@tamqﬂzgacccc tgaggtcaca
§§9 &5 o yIATEsT 7 °BYT qfeafyg gtacgtggac
caégﬁiéa iaagﬁ Eﬁﬁi § acaa cagcacgtac
H caa ggagtacaag
1$EﬂLE§B&&§gtéH7Q&Ea Tl e NS éﬂﬂ&beégﬂke § &c caaagccaaa
mpgmcamtmmmdﬁlt’:apgﬁtgea&hﬁ(a&@&&dd&atV@&Jg%;&ggaaagtgaccaag

EFbt%ﬁqqagﬁﬁpaeﬂﬁFtﬂﬁF§@9I¢Fﬂ9b€ciﬂ?uHQFMEnﬂabbeccagcgacat cgccgtggag

t gecactegteaa

R P e e
e tg tga cté caca accacgacac gcagaagagc
151 | D4 Ee5edo HLIRIY BORAgs Meds r 6d s

conventional techniques, as described be|OMI [ 0292]
[0298] The(GhRrbtrit Saqicthcs mmase gail mthe@ﬁ OBai HRirddized LR2BSHC

Heavy éiﬁge\/nanal dﬁ I n| _. ‘ 3 nune m z¢ed tnt I §gog1|o§S§Glm§32

allotypa)alleel) deithbut 1 vefie Ssmeqmno 38’”"9 first base
of the next codon generated by the variabl e/ const ant
regnzmnlég onkpdHsivEl ek ettt fdec jentvwiaba dedigl 8widae inptnghtny
Ve i"abE |éﬁd%ﬁ§§aase?a1FS1¥$q§aF¥Vxﬂbarhatvg;x@dwwgq gtlltvssas
tkgpsvipla psskstsggt aalgclvkdy fpepvtvswn sgaltsgvht fpavligssgl
181 yslssvvtvp ssslgtgtyi convnhkpsnt kvdkrvepks cdkthtcppc papellggps
241 vilfppkpkd tlmisrtpev tevvvdvshe dpevkfnwyv dgvevhnakt kpreegynst
301 yrvvsvltvl hgdwlngkey kokvsnkalp apiektiska kggprepgvy tlppsreemt
361 kngvsltclv kgfypsdiav ewesnggpen nykttppvld sdgsfflysk ltvdksrwyg
421 gnvfscsvmh ealhnhytgk slslspgk '



Am no acid sequences of Constant Regions |isted bel ow

include the translation of this junction codon.

[ 0293]

w@ Tgo7Mesob@ei ¢ Aci d Sequence Encodi ng the Hunmani 2€HUS2007/012939

LR2B8HC Heavy Chain Vari abl e Region (signa
underlined) (SEQ ID NO 182) 1 atgggctggt catatattat

tctctttctt gttgctaccg ctaccgatgt gcactctcaa 6 1
gt ccaactcg tacaaccagg cgctgaagtc gtaaaacccg gaacatctgt
taaactctca 121 tgcaaagcct caggatacac tttcacaact
tactggatgc attgggtcaa tcaagccccc 181 ggacaaggcc
t cgaat ggat tggcgaaatt aacccagect a acggacatac taattat aat
241 gaaaaattta agggcaaagc tacactcacc gtcgat aaat

[0299]Caagh! Ruslei AAE oAb 3 g R

an

sequence

agaagataca
VariablenRegiam

ccgt ctact

art gcy

1 AR %%%my%aég %%%as%ﬁ%ég ARG R

12h@tddag¢mtgcggmdkm cittagtactehtegatgedtgogiany @dndpeco@si f dywgq

18

acaaq a

| tvss

029§%§é%§§f

ucl ei ¢ ACId Se

A AEP A AR

taat

24 lad:daaaa}tpe ragoabklalcttadgotdaSEQdgBtabid cad@ddant cgeRdERE A

soggs

cat

C tcttcccee t
PRULTEN e ComRIE
36 cgaacegOtgattR g0 eiac 8o chdba GEARMICERHAY

3¢

ce@gcct gacc

agcggcgt gc acaccttccc ggctgtccta cagtcctcag 181
[0300] gact®t Petéin SelGage m:gﬁsgahgﬁﬁngd THOARDBRMAC ERIGH EAYY WV ariable

N .
%@g@gﬂ@%ﬁasm Heavy Chain

=T arintDAIFGADI t188) ca cagt cagct ¢
1ag[0294] (2) Proteln Sequence Deflnlng Hunani zed
atstaitat @y ‘

uence Encodi ng t he

A= epafty

caccct c ctccaagagc acctctgggg

el eslggeaRcraEptEte

accgagacct 241 acgtc gcaaagg

acat tccac C tgcccagc acct
bR huERORELE

[0301] aC {9 ANGELicCALiE FRE At FcB A NIGREFAAFCA
q;ac.taccg tg

aactca

pEEvELcke
61 e@kﬂg&m ﬁﬂk§t§ 9GRAS IS ed &l yothe %gﬁwyv&% g@l

gacgt gagcc acgaagaccc tgaggtcaag ttcaa

caotacaaca

541

atcac aagcccagca

301 aatcttgtga

geb @eﬁl

: ; acgat ct
le(gaa?ﬁg;agccaaagg gcaég%cggﬁ&%ﬁﬁleﬁ g%?ﬁ?gg???& cteea

aactc¢ ct
jgie Hﬁﬁ%ﬂ tny

@%Qa%[é%@ﬁl $R3hnized

gCce Cotabeeg0ggaggagac 7£<;tcﬁ:g§@é@@g§§cc%%@gg£é‘a§ggacgt
Cﬁgaiﬂﬁbgactdqgghc&ﬁﬁﬁ}QQCEddbbaiéﬂﬁlaagﬁéﬁﬂﬁabcﬁhacatcagt

181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381

1 tgtaaagcaa
ggacaaggac
caaaaattte
gaactcagct
ggatctattt
aagggecccat
gecekggget
ggcgcectga
tceocteagea
aacgtgaatc
gacaaaactc
ttcctettee
tgcgtggtgg
ggcgtggagyg
cgtgtggtca
tgcaaggtcet
gggcagcecce
aaccaggtca
tgggagagca
gacggctcecct
aacgtcttcet
ctcteectgt

gggggac

ion

acactcteag

gcggatacac
tcgaatggat
aaggacgcgce
cccteocegata
tcgattactg
cggtcttecc
gcctggtcaa
ccagcggagt
gcgtggtgac
acaagcccag
acacatgtce
ccccaaaacc
tggacgtgag
tgcataatgce
gcgtcctcac
ccaacaaagc
gagaaccaca
gcctgaccetg
atgggcagcc
tcttectcecta
catgctccecgt
ccecgggtaa

ctttactact
aggcgaaata
tacactcacc

cgaagacact

gggacaagga
cctggcaccc

ggactacttc
gcacaccttc
cgtgcectcce
caacaccaag
accgtgeccca
caaggacacc
ccacgaagac
caagacaaag
cgtcctgcecac
ccteccagec
ggtgtacacc
cetggteaaa
ggagaacaac
tagcaagctc
gatgcatgag
atga

tattggatgc
aatcccacta
gtcgataaat
gccgtttatt
acacttctca
tcecteoccaaga
cecgaaccegyg
ccggctgtee
agcagettgg
gtggacaaga
gcacctgaac
ctcatgatct
cctgaggtea
ccgegggagg
caggactggce
cccatcgaga
ctgcccdeccat
ggcttectate
tacaagacca
accgtggaca
gctotgcaca

attgggtaag
atggacatac
caacctcaac
attgtgccag
ccgtaagcte
gcacctctgg
tgacggtgtc
tacagtcctce
gcacccagac
gagttgagcc
tcctgggggg
cccecggaccece
agttcaactg
agcagtacaa
tgaatggcaa
aaaccatctc
ccecgggagga
ccagcegacat
cgccectecegt
agagcaggtg
accactacac

caaactctca
acaagccccce
aaattataat
cgcatacatg
aaactatgta
agccagcaca
gggcacagcg
gtggaactca
aggactctac
ctacatctgc
caaatcttgt
accgtcagtce
tgaggtcaca
gtacgtggac
cagcacgtac
ggagtacaag
caaagccaaa
gatgaccaag
cgeegtggag
getggactece

gcagcagggyg
gcagaagagc



781 ccgtggagtg ggagagcaat gggcagccgg agaacaacta
caagaccacg cctcccgtgc 841 tggactccga cggctccttc
W@ 2@etieload a gcaagct cac cgt ggacaag agcaggt ggc 9pAT/US2007/012939

agcaggggaa cgtcttctca tgctccgtga tgcatgaggc tctgcacaac
cactacacgc 961 agaagagcct ctccctgtcc ccgggtaaat ga
[0296] (4) Protein Sequence Defining Human | g3 Heavy
Chai n Constant Region (A n(3) allotype) (allele 1 or
2) (SEQID NO 185). The first amno acid is derived
fromtranslation of the |ast nucleotide of variable
regi on and the begi nning twe8xwucl eoti des of the Igd
Heavy Chain sequence. 1 astkgpsvfp | apsskstsg

[0302] gt a?j chf&elggfe%%%k Yefitficd etfslglea‘IRfﬂp ﬁégw éhgin]Humanized
gl ySTSS VPSS g KpS anvuKrvep Kscdktrtecp

% ) : o€ pardvGhain Constant Region

Gim @ﬁ%ﬁ%m@%mm&zwwwme ‘

24:!1 &@ §‘l=\é Qrk!kig \Xce.sg!:ka?s W? ew in

SRty ek ol ot Sns IO iy bpfiirsae tnpengneny
qieg| skapgkrid28Eks{grNaslRilokdgi ﬂi:eﬁeﬂ\t@ﬂﬁ eg&NGAGhA OFpavigssgl
ti¥e Fﬂ}qsvﬁé tstss g 1@W3ﬁlmm‘@m¢m88mmapy papellggps

g%%. REAERPRR %ﬁ‘ g A dmhmakt légreeqynsz
AR s a ppsreem
&Qqugﬁ%}@cmﬁer o %ﬁ%ﬁﬁﬁ )’Yggppivgl §oge gﬁé tevdkerag

catatattat tctctttctt gttgct accg ctaccgatgfc gcactet

[0303] caa(l9) Nheleiratdid $ehaareFRodingGhié PRGN, IARABGICC 3.ight Chain
. 121 agcct cag at acac

%TQadé’ cc 181

II)(T

{

61 @taegagtgaagac@aa@cacs&g&%gag@gcﬁﬁg@ggg gQ aagdodeat

ccct gqatc agaagat aca ?t ctact at gcgccag aaact acgta
121 ﬁg Ragseiareq wagiatestt gtaigigh %%%j@téa AGAPBRASEECa
18 ICEEHCaABAd &aag&&ag&%éggééctéam %rr& %&C
cg 4

cct ggcaccc tcctccaaga gcacct ctgg gggcaca
24 ]g%&agtg@@@ gticegpatqrActwasYdirecenttat saicagitmagitiggedagacggt gt ¢
301%ﬁ%§@éﬁgc@ag§&;tcg gt%g %ﬁ: ?ct&@ﬁgf:g&g%cag%@tg a%tagc
gt aggac

ccggctgtcc taca tctac tccc agca
[0304] 9COL199 BIRif YLARREL E%f & GhbH9-8F ROHRALE b BRI SSable
661 aacgtgaato a

M@WM@EQ@%C%M c acacatgtcc
accgtgccca gcacctgaac tcctgggggg accgtcagtc
1 divmtgspds mamsvgervt Inckasenvv syvswyqgkp gqspklliyg asnrntgvpd

61 rfsgsgsatd ftltissvqa edvadyhcgq synypytfgq gtkleik

[0305] (13) Nucleic Acid Sequence Encoding the Human Kappa Chain Constant Repion
(Km(3) allotype) (allele 1) (SEQ ID NO. 194)

1 gtacggtggc tgcaccatct gtettcatct teccgecate tgatgagcag ttgaaatctg
61 gaactgccte tgttgtgtge ctgotgaata acttctatcc cagagaggcc aaagtacagt
121 ggaaggtgga taacgecctc caatcgggta actcccagga gagtgtecaca gageaggaca
181 gcaaggacag cacctacage ctcagcagea ceetgacget gageaaagea gactacgaga

24] aacacaaagt ctacgcctge gaagtcacce atcagggect gagetegeee gtcacaaaga

301 gettcaacag gggagagtgt tag



781 ttcctcttcc ccccaaaacc caaggacacc ctcatgatct
cccggacccc tgaggtcaca 841 tgcgtggtgg tggacgtgag
w@eaEcgamgac cctgaggtca agttcaactg gtacgtggac 99AT/US2007/012939

ggcgt ggagg tgcat aatgc caagacaaag ccgcgggagg agcagt acaa
cagcacgtac 961 cgtgtggtca gcgtcctcac cgtcctgcac
caggact ggc tgaatggcaa ggagtacaag 1021 tgcaaggtct
ccaacaaagc cctcccagcc cccatcgaga aaaccatctc caaagccaaa
1081 gggcagcccc gagaaccaca ggtgtacacc ctgcccccat
cccgggagga gatgaccaag 1141 aaccaggtca gcctgacctg
cctggtcaaa ggcttctatc ccagegacat cgccgtggag 1201

t gggagagca at gggcagcc ggagaacaac tacaagacca cgcctcccgt

[0306] gCt &Q@Cﬂr‘é&;l& §9&IUe%@é: Pas L %tthg ?—fu CCtﬁt g G t Region (Km(3
gaca dagdagcdggtyg gcagcagyouy o ag%mg——(—(—)

allo’gcgg‘)a'ggde dQ gSEQdDgN@t 495). gﬂiﬁ@tmmmdéﬁmr@ﬁaﬁﬁﬁl@ﬁ% of the last

ctc atga,.[ 0O 6) Pro eln
mucteor i BB B 1 SR B LS i Sk i
sequencHurranl zed LRZBSHC Heavy Chai n Variabl e Regi on and
Human |1 g@ Heavy Chain Constant Region (d m(3)

IMA@EW@psﬁedlkegﬁsﬂx)cll&l\Mfﬁﬁ@Hkv W&O&Balé@qﬂﬂeﬁﬁéqd SEQ ID
‘F

s i et

Chain \f@aﬂlam@nhﬁa th/ssmﬁﬁ;%mpgé @fﬁhﬂtbfﬁst&rﬁ‘l&!gﬁ&p%ﬁ) allotype) (allele
(JE ]ﬁ_l cdkt ht cppc papel I ggps ppkp
1 (SE ¥ ]\i&t t cvwdvshe dpevkf nwyv dgvevhnakt kpreegynst
30} Eyrvvsvl t vl h dV\A nke Iéckvs kal p apl ektlskaat rcaacaac
kgﬂ‘!afll'lt is A ,% 53 ga.. ;ga;tc;;c
Qﬂ@&ﬂﬂ:ﬁggﬂgc&yg é&QV: Ha g%EiI t Z&a‘ﬁ&%gg\@ gg caaaaaccc
s8s\WHtcageddmbyigees S|éﬂ&§ £ 620 bcégaaaMHQ|§ﬂdﬁc£§H cgttececegac
Seyuarcet&mmodangrothec Hgearatzed ERMRIBEHE ddeavygddRakgttcaagea
vat |%§Bé0$€é‘gﬁ eRI{%ip ﬁalttsequ?@etgn@e:ralapne@)cce@g@cl Bxtcggacaa
P@} g 1 [0) 5?%&&% ISEIACCRB L IGERERECagBjFocgcca
4 agc tc Hgé é tgaa tadcttctat
éi&; Q §§g§c€a§§§£ g %f: g%ggg taactcccag
s@f%@aei@cc’aalwaa@a cJa: cag caccctgacg
gt aaggoesngC ggaicaeaga cgtahhaﬁaaa&t gta:tatcggat g;‘cgahi;tg:g@t 884k caggge.

aehafgegeecat8tcgracaay Facct cymat ggadgaagge gaaata

aat ccta at acatac aaattataat 241 caaaaatttc
[0308] o (J8L rgtein Seiience Encoding the £k Longdle

Chain @kag@aséleaaﬁa ﬂﬁ-q%ﬁ&ﬂ Rfasn& @%@9@@@&@& @&%&J& &&h(z) allotvne) (allele
cca aaact at gt a
1) (SEG’ 1o} T ae! 73’

1 divmtgspds mamsvgervt lnckasenvv syvswyggkp ggspklliyg asnrntgvpd
61 rfsgsgsatd ftltissvga edvadyhcgg synypytfgg gtkleikrtv aapsviifpp
121 sdeglksgta svvellnnfy preakvgwkv dnalgsgnsg esvtegdskd styslsstlt
181 lskadyekhk vyacevthqgg lsspvtksfn rgec

[0309] (17) Nucleic Acid Sequence Encoding the Humanized LRMR2B8LC Light Chain
Variable Region (signal sequence underlined) (SEQ ID NO. 198)

1 atggaatcce aaaccettgt tttcatctet atecttctet ggcetitatgg cgecgacgga

61 gacatcgtaa tgacacaatc ccctgactct cttgetatga gettgggega acgagtaaca
121 cttaactgca aagcatccga aaatgtegta tettacgtat cetggtatca geaaaaacct
181 ggtcaaagtc ctaaacttct tatatatggt gcaagtaatc gtgaaagtgg cgtcccagac
241 agatttagcg gttcaggtic agcaactgac tttacactta caatitctag cgttcaggee
301 gaagacgttg cagactatca ttgtggacaa tcttataact atccttatac tttcggacaa

361 ggcactaaac ttgaaattaa ac



361 ggatctattt tcgattactg gggacaagga acacttctca

ccgtaagctc ag [0300] 8 Protein Sequence Defi ning
woovanived LRVR2BBHC Heavy Chain Vari abl e Regi BCI/US2007/012939

(w thout signal sequence) (SEQ ID NO 189) 1

gvqgl vgpgae vkkpgtsvkl sckasgytft tywrhwrqga pgqgl ew ge

i nptnghtny 6 1 ngkfqgratl tvdkststay nel sslrsed

tavyycarny vgsi fdywgq gtlltvss [0301] (9) Nucleic Acid

Sequence Encoding the Full Length Heavy Chain

Hurmani zed LRVR2B8HC Heavy Chain Vari abl e Regi on and

Human | ed@ Heavy Chain Constant Region (d m(3)

aI | otype) (allele 1) (signal sequence underlined) (SEQ

[0310] D A% ptoflin dedtlcd89bkafinoGAL ﬁhﬁ&a&@iedﬁm&tﬂﬁm: Light Chain
gtagccaccg ctaccgacqt acaet ¢l cag caactcg
gal=sgtivensa éﬁ'&fé@&@d\l@ahwt cagt caaactctca

121gt aaagcaa gcggaaac ctttactact tattggatgc
1 mvngwﬂa@nagmghmkmnmay@g\amahg gaspkidymasngeravpd

aat c tataat 241
61 ?%g%gﬁaélgi C‘E g?tsgr%?%ggcgt%?% at aaat caacct caac
[0311] ;ggﬁbﬁ‘ﬁ?ﬁeét@%é gSg%uieSntcg 2960aif %&Eg@i&g@#%&ﬁ%a LRMR2BSLC
i o Regitacaa Ieain Caas odB)e

alele 421 ma]@?e%ﬁg&%%%gﬁ %&Q @g\g@gg@ ct CCt Ccaaga 7

gcct ggt caa
ggi\ct act tg s¢cgaaceq

4325699 t@&%&%@é& a%ggt?&%'tc

ageagiicaggagye &ceeagactcta&@atasggyc 96649 rmtgt geappegtyg cgtcccagac
242 azrtagIcRAtACRINY “g £2 cea?}’&éﬁ (gt roagacs
7321 %&535&1 ccaaea??aﬁcgt E“cg §€8 %;ct Q AH Hecggacas

aac tt aaa g tcat cttcccgcca
@g act aﬁc

té%E EG@&E&CS Q&aa taacttctat

2dtGleaCEEARACEES Ja8ageddsacac cggg taactcccag
b@ﬁ%%%t&é;gﬁ@gémacemaaga@ gehgagghc acaghycanciagectgacy
glhacgtggaead kaggctiggagipacgearaatgta agegaRgtcac ccatcaggge
%@&:Eﬁ?%ﬁ: BFELILH g@"tat?a
0 Q)

GegcHIgy ey cagt atdasc

gcagtc ac .cqgtcctgcac cad
103121363420 Jesaiejp ool ek nal

Chain ﬁﬁﬁ@lﬂ@ﬂ&hfotﬁﬁfms Wﬂ&ﬂo%%@ﬁnﬂﬂﬂ@aﬁﬁf 3) allotype) (allele
gg glﬂacacc ctgcccccat cccgggagga gatgaccaag 1141
1) (SEQ4PNGyeeh gcctgacctg cct ggt caaa ggcttctatc ccagcgacat

C g C C g CS% at C.k a ch.(iga asnres
R O TR0 Lty 0 S M el s

121 sdeqglksgta svvcllnnfy preakvgwkv dnalgsgnsqg esvtegdskd styslsstlt
181 lskadyekhk vyacevthqg lsspvtksfn rgec

[0313] For convenience, Table 14 provides a concordance chart showing the
correspondence between the full length sequences and of the antibodies discussed in this

section with those presented in the Sequence Listing.



1261 gacggctcct tcttcctcta tagcaagctc accgtggaca

agagcaggtg gcagcagggg 1321 aacgtcttct catgctccgt
wWQ@ai0gasdogag gctct gcaca accact acac gcagaagagc 1rGr/8s2b07/012939

ctctccectgt ccccgggtaa atga[0302] (10) Protein Sequence

Defining the Full Length Heavy Chain Humani zed

LRVR2B8HC Heavy Chai n Vari abl eRegi on and Human | gd

Heavy Chain Constant Region (A m(3) allotype) ("allele

1) (without signal sequence) (SEQ ID NO 191) 1

gvqgl vgpgae vkkpgtsvkl sckasgytft tywrhwrqga pgqgl ew ge

i npt nght ny 61 ngkfqgratl tw®6ststay nel sslrsed

tavyycarny vgsi fdywgq gtlltvssas 121 tkgpsvfpla

psskstsggt aal gcl vkdy f pepygi gy sgal tsgvht fpavl gssgl

181 ysl sswtvp ssslgtqtyi cnvn kpsnt kvdkrvepks

W CHA B
1837 wsvHtVip mﬂd'ﬂ; dh%iﬁ"\ﬁ{ﬂiﬁ@ie@{e Qhe-"ﬂrbtéiﬁa Kgqprepqu

ttppsresr Y ¥n &YEn3) AWilheFlallele 1) —
8a’nykttpp\ll deiR g,%fdfl ysK | tvdksrvqu 4 1ngnvf§2:svt nl F&

185 eal MY UG SnI L G0 §icalPSRa# Corstant REGHE(C1rAG) aictayaee 1) —
Encodi ng F;r&gmHumanl zed LR2B8LC Li ght Chain Variable

186 RE0i 0N (| KIERHG€ GENCEnstIRTIET Int (B R4 Joty(pSE@I1EID INOnud G2 jcid

187 at ggaaadiiragac+ i@l CaistaatlGlintB) dlohyge) @itk 1)gptotdimt 99

188agcagacgRNMRIBgHC A cagf Ohaih YadsilaBegio< aedet acjd

189at ggccat|gargRoB 8ggayavvahia Vasshle Redioct pasdit gca

190aagc<t cgaRMRaBIHCH leGll Cahsthg (Gl m(Y) atiopy pé) €allec BaamgleTaicid

191181 ggcdasreB8HaaakRGH CongaitdGhandl)ellgypd)Calidech — protein

192 gaaac ac dJRIBRLICLightaChadd VY ardudp it Rdghgt-gngidicaih at ¢

193agct acagaiRABSI ACTight GhabcWsrixbit Rapicgt prowégca 301 _

194gaagac gt [t ursagisipatGhaint CapsteateRegiont(Eht(3) Altpenelele { hepucleic acid |

195at t cggadddurh83R4dpaChdin Rmetaeti RegBadKer(3)xalbepehaligle 1) — protein

196HUMaNi 7 ddLRIEPRSE €KapphCorShai (Km(3) dilipre) @lgle dh— fvgleip acid

197si gnal _s|ccReBRIE) + KShi2 CHstii (KhY3) allbtypiey (allgle s protein

198mansvger ViRMREBEEE hight Chaivpaikple Bggipk Hinbgigicagidr nt gvpd |

1996 1 rf sqsRMREBRL.Ctliigty Cihainsthviably Regiqn s\preteit f g i

2000t K| ei k_|[[DRIBRBELG)+ Kapph Soustant (KmEH alledipe (éiﬁ*mbh—mvc}ewcxd

201HUMaN K BBhCGofanpa ongteny (om(3) @hotzpe)Aplicty 1/)rrpnr0tem
(allele 1) (SEQ ID NO 194) 1 gt acggt ggc t gcaccat ct

[0314]gt c(Tabkt k3 suntroegoasabe heayat dragc@BR seguenes (abat Definition) of the

humangzé%;:é aatﬁfbodget tpge}%trgf b}(r: hgmtalg@g‘tti& &%Eg&hgtlcﬁldm%%on

procedure 2 described herein above in this Example.

TABLE 15
egion:
Murine 2B8 TYWMH EINPTNGHTNYNEKFKS | NYVGSIFDY SEQ ID NO:
Heavy (SEQ ID NO: 15) | (SEQ ID NO: 16) (SEQIDNO: 17) |12
Hu2B8 Hvlf.l | TYWMH EINPTNGHINYNEKFQG | NYVGSIFDY SEQ ID NO:
(SEQ ID NO: 15) | (SEQ ID NO: 202) (SEQID NO: 17) | 159
Hu2B8 Hv5a.l | TYWMH EINPTNGHINYNPSFQG | NYVGSIFDY SEQ ID NO:
(SEQ ID NO: 15) | (SEQ ID NO: 203) (SEQIDNO: 17) | 165
HuZBS8 Hvs- | TYWMH EINPINGHTNYNPSFQG | NYVGSIFDY SEQ ID NO:
51.1 (SEQ ID NO: 15) | (SEQ ID NO: 203) (SEQID NO: 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




121 ggaaggtgga taacgccctc caatcgggta actcccagga
gagt gt caca gagcaggaca 181 gcaaggacag cacctacagc
we@agengra ccctgacgct gagcaaagca gactacgaga ZBAT/US2007/012939
aacacaaagt ctacgcctgc gaagtcaccc atcagggcct gagctcgccc
gt cacaaaga 301 gcttcaacag gggagagtgt tag[0306] (14)
Protei n Sequence Defining the Human Kappa Chain
Constant Region (Kn(3) allotype) ("allele 1) (SEQ ID
NO. 195). The first amno acid derived from _
translation of the last nucleotide of variable region
and begi nni ng two nucl eoti de&7 -of t he Kappa Li ght Chain
sequence. 1rtvaapsvfi fppsdeql ks gtaswcl | n nfypreakvq

[0315] V\kVQLQ@l'g g\?%uq T p?ﬁ’eﬁ %t%h%dé%@g@f nﬁo %gﬁ%ﬁq %{feﬁnlt}%n) gf the

humanizeg @é&@nm@g@l pre@atdddoy:hmhamm ppntprokedane ¥ edd bRIBS&IaGization
n an t he Hunman Kappa Chain
pmcedﬁegtheas%ﬁgh‘%{gﬁ‘%ﬁn{gé? ’6’%“%5) (allele I (SEQ ID NO

196) 1 atggaaagtc agacccttgt attcatctct attcttcttt

ggtt gt at gg agcagacggc 61 BaBREI I ga t gacccaatc c
t ta Jaga aa a tcacc »121

Murine Ei‘&tg&é: ) ‘é“%‘éht Tesseal a codied YNYPYGt t SRR D NO: 14

FiT L@S HANE: iV a4 EETRNAC0) SO BN

u - > O:

| dctta i §a P e 99”9

Hu2B8 gc-t gaf : D - gaat' Rs:lm 8 SEQ ID NO: 179

LR2BIe Ctgct E%\ﬂ'ﬂ 78t KR rU‘“*"‘”‘ SEQ ID NO: 193
LSt{‘vggaag &9 @ﬁé ct Q

&)\lé') IaEaValataVal

904,
g[ 9_'4 AacT auc ), \S LS - N
Lmzc@gggctgﬁi%% 2can 8‘?% ”t‘é %)%q b SEQ D NO: 199

gtctacgcct gbgddglbab catcaggogc—o61 blga\d\.ﬂ €ge
ccgtcacaaa gagcttcaac aggggagagt gttag [0308] (16)

E@% éE@ ?{f ﬁl gﬁ gg g, e gull Lengt h Hunmani zed
C. Bind ! arﬁ% i1 tt}’ on and t he Human

I | ].el
03161 KO0R 0 R, AL SR L S M B e
plasmosymwmnpclgw dsiyga MACMegE/m ibdtrurhags gdadisd anti-human
1mmun£ élbﬁﬁlﬁf‘sv(gfckggﬁ/ ﬁg&%%ﬁe abSQEOQB& %bg)r \tzv\éreai r%glfnlhzgcp on

carboxymethylated dextran CM#4 sensor chips (BIAcore, Catalog No. BR-1 005-34) 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



121 sdeql ksgta swcl | nnfy preakvgwkv dnal gsgnsq
esvteqdskd styslsstlt 181 | skadyekhk vyacevt hqgg

wo s®pasdosd n rgec [0309] (17) Nucleic Acid SequetiEsS2007/012939
Encodi ng the Humani zed LRVR2B8LC Li ght Chain Vari abl e
Regi on (signal sequence underlined) (SEQ ID NO 198)
lat ggaat ccc aaacccttgt tttcatctct atccttctct
ggctttatgg cgccgacgga 6 1 gacatcgtaa tgacacaatc
ccctgactct cttgctatga gcttgggcga acgagtaaca 121
cttaactgca aagcatccga aaatgtcgta tcttacgtat cctggtatca
gcaaaaacct 181 ggtcaaagtc ct88aacttct tatatatggt
gcaagt aat c gt gaaagtgg cgtcccagac 241 agatttagcg

s il ) SO SRS AL g 0 s

tested vadre A188AB G AndtTcs gnt abe@thimtionof kamtic pag;a&adzrs 3RS ach1eved using the

.. 00_310 I Pr elnS uence, De
kintic {rRaROREY e B UMVARHERR SATYAID B ORI ARG Sy perameters
for eacl$ SRIRIISEK, (aS¥AidtionNale cba&)am.‘; ldj (dissecpticn iraad‘redrg&mv)t and Kp
| nckasenw syvswyqgkp gqspkl nresgvpd 6 1
(equilibriugy digseqiafiqn sausERt) A éwme%a?@ tfgq gtkleik
[0311] (19) Nucleic Aci.d Sequence Encodi n he .Ful |
[0318] | o nGhérespitasimmanizaduriigyie éﬂ? SRS IPQWBO%% on

superhlﬁ'q &élﬁhéﬂ;?ﬁallﬁ@m%ﬁ@ Hv3aGOPRLBY HERSH Qror(EMIB 8 Hy1-f. 1) and light

ot ggéxs: nal sequence under | i ned) (Ié
chains (E@Mﬁz@ hontydR é}ﬁg’g@ptsgmlqrtt{l@cgpg affinity (Kp) to HGF as
c:hlmer%t acai oG %ﬁﬁﬁ%&@%ﬁ&%@ﬁ&%ﬂ&ﬁs@h gﬁfi‘l‘é FRPEBS (Table 5).

aatc ccctgactct cttgctatga gcttgggcga acgagtaaca

D. Mulu%_'lééE%fu@ﬂr%tlﬂﬁﬂnﬁbaﬂgﬁg'ccga aaatgtcgta tcttacgtat

gJ0ddaaacct 181 ggtcaaagtc ctaaacttct

[0319]tat Mlﬁ'ﬁ%ﬂ%‘ RARAY Bfling QB Wg}ag 3se8iR 2GR ace plhsmon resonance

agattta ttcaggttc gcaactgac tttacactta caatttctag

technol@gymmgg:dalﬁg@ge dafg a@@_upgfn@ a g@.@ta-hpmgp HRERRS globuhns (Jackson
Immunto tege%tr E}{aﬁgbsab ?bb?()@%) Weiec S%Sﬁ‘ﬁlzg’c@ Em g%@ﬁ%lﬁ@@l lated dextran CM5

gaaaltl aa ac ctgcaccat ctgtcttc CCcgcca
sensor 4]551)5 (BI@@I@&(@a]agtN Q m{1606@§é\hy agxme taipding ¢Bihcore, Catalo g No.

o087 ShESHHES ek Shalnd Bhusra 300008 panmanIatar
recomrgeghgiogs. cﬁh@&@m&g@m pagcma@gaasa@ mamgﬂ’éi&(@lﬁ@@a@am@g No.

P e T T T
Catalo& B&. 098@aHdADIE L/ Inbla@NI- B@Q@ﬂﬁgﬁfgﬁnﬂgﬁuﬁ@lwa Catalog No. 86524) as

running buffer.

[0320] The humanized antibodies were captured on an individual flow cell at a flow rate of
30 uL/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 polyclon‘al goat anti-HGF antibody (R & D Systems,
AF294) for 3 min at 30 uL/min. The surface then was regenerated with 10mM Glycine-HCl,
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.



[0312] (20) Protein Sequence Defining the Full Length
Humani zed LRVR2B8LC Li ght Chain Variabl e Regi on and
w0 b@7ween Kappa Chai n Constant Regi on (Km(3) BECT/08200%912939

(allele JQ (SEQ ID NO. 201) 1 divntgspds |ansl gervt

| nckasenw syvswyqgkp ggspklliyg asnresgvpd i 61

rfsgsgsatd ftltissvqa edvadyhcgq synypytfgq gtkleikrtv

aapsvfifpp 121 sdeql ksgta swcl | nnfy preakvgwkyv

dnal gsgnsq esvteqdskd styslsstlt 181 | skadyekhk

vyacevt hqg | sspvtksfn rgec [0313] For conveni ence,

Tabl e 14 provides a concord&fce chart showi ng the )

correspondence between the full |ength sequences and

of . Lo . . g . i
0321] 7' RIETOERELEA LERERSS S ot Hoft, ARRAYIEE 708 FHBRAES and
chimerit @R Searttibodligsmae vent murine 2BSafygmdtinding EIGT s Ehessrreusts demonstrate
that theéhKa baantize?s%;;fyﬁaieg g?ill %Encf tﬁ\g s%gﬁ—g}l; %gligrgﬁﬁqgé bﬂgfﬂa? $B8 antibody.

repare umani zat1 on procedure

mxamply F3 "y AoRoR PR B FBR VR C' S o e e
TR : 1!:!" s A

Definition) of the
by humani zati on

0322 BSOS ALy B 0 LA ASPRC

Enginedfeflilight yhaih (HRABBL Coohd IBBMRPE 81.6direspef 334 8) and heavy chains

om0 O T DT e R0 i

antibodySdxipession! vdeturs, WihiCKcontainrhumeant Kapgnse Gahmahlosnstant regions

i munqgl qbul i ng (Jack | munoResear ch Labs . ..
modulcso BB U HEP LTS B FOAN G A PHURSRADK T ariget bansfoction in
HEK 2S¢ BNTEMoI ERARE fowhinBbodiBs Aeed frodGeddal og No. BR-1

005-34) by am ne coupling (Bl Acore, Catal og No. BR-

tm@B@ = URIBBHC 6+ eg@ab@hm pédibg (% [ m(gwlgqqsec(andé ng) (SEQ ID

r i lIefe 1))) (SE

e LR OBAE SRS LSO boSPe el 1) (550

14040- 13 contai ni ng 0.05% surfactant P20 (Bl Acore,

Catal og No. BR-1 000-54), 2 ng/nL BSA (EMD, Catal og

PE2B830) 13B A (g1 EdARE rEdbn EaingI Ark¥pe((@llelka)) (SEQ ID

O 99 Nos LEVMRAD 8186 (+ WpbA ot 86gioh ORA(D) dilRtype (allele 1))
a/E &S Jghe captured on individual flowcell at a

flowrate of 10 nmL/mn. Injection tinme was variabl e

for each antibody to yield approximately 20 RU of

b B8y = 1. RMR2BSHC (+ IgG1 constant region (G1m(3) allotype (allele 1)) (SEQ
ID NO. 191) plus LR2B8LC (+ Kappa constant region (Km(3) allotype (allele 1)))
(SEQ ID NO. 197)

HE2BS8-4 = LRMR2BS8HC (+ IgG1 constant region (G1m(3) allotype (allele 1)) (SEQ
ID NO. 191) plus LRMR2BSLC (+ 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
HEK293E 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,



i

captured for each cycle. Buffer or HGF (R&D Systens,
Catal og No. 294- HGN-025) diluted in running buffer was
WO pjoeasweb sequentially over a reference surfackCT/ns2007/012939
anti body captured) and the active surface (antibody to
be tested) for 2 mnutes at 60 nL/mn. The
di ssoci ati on phase was nonitored for 15 or 90 m nutes,
dependi ng on concentration. The surface then was
regenerated with 10 nM d ycine-HCO, pH 2.0 (BI Acore,
Catal og No. BR-1 003-55) injected for3 mnutes at a
flow rate of 60 nL/m n befeme-anot her cycle was
initiated. HG- concentrations tested were 1.88, 3.75

and.7.5 n pm nati on of kinetic paraneters was
concenté%ﬁ‘lig{’éateﬂls? ﬁgél%% e kinetic function of the

| Aev j a W ference subtraction.
EI net i uf RR{IE Al lJ?)d{EQi body, ka (associ ation

(03241 | 38 f RS ABs M8 T0C bR Teds L Endi oA (G 1M dSRilotype)

sSsocl ati on cons ar e sumar I_Z
cDNA Wagdioged intp QEES.4 ([inea Bislokics, Bershird, 18¢) vsingHindI8 a@d EcoRI

s Q" SR B RS0 Vst SR MMl Kl fnt ot
cDNA aidifulll ghithdadBS K¥3:288 véribbldFedionr 28Kk ddnstant domain
cDNA et &1 RS0 b i logf SPhi g et Book resiction

sites. TRRMIEMVMIEG ORfoterdfhl ABSgth FAIBS_$)v5-51.1 MAuwiad }G1 constant

sy o S S O S el WY S ey

Notl/SE1E SR8 Earl FRBAA LYo ifeR Ka@F;Bl:}ﬁﬁﬁ B ET4 @G dorstithionpR Notl/Sall
Mouse anti -human i mmunogl obul i ns (Jackson

sites, thusrenertiRe Jedifierert ShRTesL 00 versers (b cagl sigylizneensly sapesspeavy and

] ' ho S¥iHoaiks CVMb sensor chips (Bl Acore,
hghtc@t%%é@%’_%&?%o%a- 62(3)) By_ am ne coupling (Bl Acore,
Catal og No. BR- 1000-50) using a standard Qougélllir&gﬂéumype)
B

Fh3B8 G HRE) G hueBd Hyanus bt [8@E) cqnsfant segieh

Thldelanal yses were performed at 25C using PBS (Q BCO

Catal og No. 14048)18ER Hbm%imphglughe}@géﬁﬂé t it Kppig constant
(Bl Acore, #BR 1oaiondm(3) a¥ghype (Bidze EVISEQIDING 1Kid)

2930) and 10 ng/ M CM Dextran Sodi um salt (Fl uka,

%&ﬁh% @;@lmfﬁzg 2B 4184 1 Q+fi & %antggg_%giqn-@ﬁm 3) allotype)
Plugsvmcélel gtn Ia ?I aﬁ%le\ﬁ?fé %2\& I\ pﬂ&ﬂd@g@’[@@ 5.1 (+ Kappa
was vari able for cel\él\éct aﬁ%llg 8 y(toﬂ)pl eddagjf)%r &)ic@gpeil%l%' 181)
150 RU of, anti.body capt ur C
103251 oSl a8 3508 2Bl FRGHAR e it the buman
IgG1 Huak$ €onatantREgival G bo() elibtyat i(dieloR) adearh/afithevhd] length heavy chain
injected.for, 90 s oL/ mn_over e t . .
sequerfH G S5 o B R DS DBl PP e oth o SR 4 Efferibed in

Exampdei®re subsequent injection of nouse 2B8 anti body or
pol ycl onal goat anti-HG- anti body (R & D Syst ens, .
[0326] 1) Nucleic Acid Sequence Encoding Human IgG1 Heavy Chain Constant Region

(G1m(3) allotype) (allele 2) (SEQ ID NO. 207)

1 cctecaccaa gggececateg gietteceee tggeacceetce ctecaagage acctetgggg

61 gcacagcggce cotgggetge ctggtcaagg actacttccc cgaaccggtg acggtgtegt
121 ggaactcagg cgecctgace ageggegtge acaccticee ggetgtecta cagteeicag
181 gactctactc cctcageage gtggtgaceg tgecctecag cagettggge acccagacct
241 acatctgcaa cgtgaatcac aageccagea acaccaaggt ggacaagaga gitgageeca

301 aatcttgtga caaaactcac acatgcccac cgtgeccage acctgaactc ciggggggac



AF294) for 3 mn at 30 nL/mn.
regenerated with 10 d yci ne- HO ,

W@210al1¢3990No. BR- 1003- 55)

2B8 from bi nding HG-. These results denonstrate that
t he humani zed anti bodi es stil

epi tope as the original

Pr oducti on of Humani zed 2B8 Vari ants a.

36 ENSCNREREECHB cARLLRRLL L

expressi on-optimzed o

The surface then was
pH 2.0 (Bl Acore,

injected for 3 mn atPar/ibmwr /012939
rate of 60 nL /mn before another antibody was tested.
The results are summarized in Figure 9.[0321] Results
sunmmari zed in Figure 9 show that both humani zed 2B8
anti bodi es and chineric 2B8 anti bodi es prevent nurine

bi nd the sane HGF

2B8-anti body. Exanple 13 -

HUVAN

e el s PR Bl et oo

12} pgaicrqatmestEaigictpaacatidgiy htgaopadicn tgaggmag @Gcamdggt

48L%§%ggcg{%%gggéa¥a%:t%%ca V\g&'caaS

avy. chai ns

OredsPIRes

S4Kemrgtaceg sgtgienge giutichoryiceigpices giatigy@g bategcapai ch

60F SR R A R Ao
66b pagheemgglpcapcaenga gmcchdaggsé'(ﬁedclcafgdcﬁc
ant i bodi es were
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nstant

eagige8a
901 %d“a‘@éégﬁ' d

96#3&%@
lgd . .cC nstanp

84
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1601 HETs 3 {3%’5[8%-
e LR S e e R By PP S e PR st

e foll ow n

gAagag ¢oq

BSLC

| lll@élé! ﬁg)r
transla‘(lglp p‘éthé lqtgt)nuelSEQﬂ‘t pf widiableregiqul ansl thRMERRIBBIG tive ﬂ(ap:pades of the

f our

nma-1 const ant

oo orae i T Ao o

gucad R8s 1

agg GHACGIREC tesliaa7ey ‘@%ftssc %8%6?%15%
781 atdtgbaptd kkaéa@E@tlg@gE@cc%%Zéaaﬁéa&a B3R

ot

l(éﬁbqnlﬂ:b) 26%

const ant

r €gi on

regi‘on

él

3 ITele 1
st ecidsagreste %gggéaggégﬁ@;t%ﬁ%g)g’tégﬁr on
tlsb@&t tgdtckb it téc)aiga%%@téogc

Kappa const ant
P@qywctgmgsg@tmt g201) HE2 88 3
a

ﬁ?éﬁﬁ% @ipe

LRVMR2B8BHC ( +
3) aIIotype (aIIeIe I)) (SEQ

l{eg\l% aj\gi?nq ':Tc ‘ %Bcigerwed from

d
gt o

(Km(3) allotype (allele 1))) (SEQ ID
The |ight and heavy chai ns were
HEK293E

IrV|ne

61 @Ayslessiihgpsesliiq ericnyhbkyes rfitkediicsep wa‘ctikmt&jﬂpdpapéksgg n the

R b

f, t.r

Sy helpeyiip

nsf

ted cel l.s

AR

181 starvybdt Wﬂntdhdngmesd@kaslﬂdaaﬁéﬁelﬁiéﬂdak@@pr%h fytlppsree
241'\/1%% %‘S\‘lttéJ {vkggypsgl avewesngqp ennykttppv 1dsdgsffly skltvdksrw
301 qqgnvfscsv mhealhnhyt gkslslspgk

[0328]

Fﬁﬁﬁhnd

(3)_Nucleic Acid Sequence Encoding the Full Length Chain Containing Humanized

Hu2B8 Hv5-51.1 Heavy Chain Variable Region and the Human IgG1 Heavy 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
601
661

atggggtcaa

ccgecatcecct

cgececcteate

ctggcetgtte

tecaaggagt

ctgtgccgaa

gtgcagctgg
tgtaagggtt
gggaaaggcce
ccgtecttece
cagtggagca
ggtagcatct
aagggcceccat
gccectgggcet
ggcgcectga
tcecctecagea
aacgtgaatc

tgcagtctgg
ctggatacag
tggagtggat
aaggccaggt
gectgaaggce
ttgactactg
cggtcecttece
gectggtcecaa
ccageggegt
gcgtggtgac
acaagcccag

agcagaggtg
ctttaccacc
gggggagatt
caccatctca
ctecggacace
gggccaagga
cctggcaccec
ggactacttc
gcacacctte
cgtgcectcec
caacaccaag

aaaaagcccg
tactggatgce
aatcctacca
gctgacaagt
geccatgtatt
accctggtca
tcectecaaga
cocaogaaccgg
ceggcectgtece
agcagcttgg
gtggacaaga

gggagtectct
actgggtgcg
acggtcatac
ccatcagcac
actgtgcgag
ccgtecteecte
gcacctcectgg
tgacggtgtc
tacagtccete
gcacccagac
gagttgagece

gaagatctcc
ccagatgccc
taactacaat
tgcctacctg
aaactatgtt
agccteocacc
gggcacagcg
gtggaactca
aggactctac
ctacatctgc
caaatcttgt



MN) for production. After incubation for seven days,
the cell suspensions were renoved fromthe Integra
w0 b@sgksg3o9cent ri fuged and the cul ture super nat aP€BUS2007/012939
retained. Antibodies in the culture supernatants were
purified on protein A spin colums (Pro-Chem,
di al yzed agai nst PBS5concentrated and sterile
filtered. b. SUPERHUVANI ZED(tm Anti bodi es [0324] Full
| ength Hu2B8_ _Hv5-5 1.1 + human 1gd@ constant domain
(d m3) allotype) cDNA was cloned into pEE6.4 (Lonza
Bi ol ogi es, Berkshire, UK) ugiang H ndlll and EcoRl
restriction sites. Rull length Hu2B8 Kvl-39.1 variable
Megi tata AR KSPRAR ceOf&d A Ledp théHQ'éJé
rengttvddeeBs: P S %b@@atchu%%g@%ég tgagotones
G4 A sttt ogormitugefitbager mcgastac lcongthdtiabcagftichdcdy gtacgtggac
(ggén‘—ﬁi:gBB@Hﬁglté?, tapdPAgCHigRdRedT srdeFasRl *ESOtacsa GRgoacgtac

tg t
1&% gﬁ% HCRZ) jaaagc c&°€ﬁiq‘;‘§ @%‘F?gé%h Soen oo 2322222222
e, bl L b L e B
1@ hotvediabygddo bk dGiplalgcdi gpshhomArdchdsRih efddt ecgt getggactec
1@??‘ hE<IRg @h*atcn: YoEE1dhofavectOrctitrapagh dNpidchdatd geagcagggg
1-§ IR é'a%%ggz HFOratEt JeKPIITESR OFFIASEROIS goagaagage

ecétgﬁc?tnﬁff‘é??@ ﬁ%lvgé"xpress heavy and |ight chain

l 0 H\H)ea\azl@halﬁ ICuﬁ}smeBSglKM G1lm(3)

anogpelgﬂﬁ'% ﬁb?((+%1%§%8€§%°qn qut ga%” ); (%')(? in %@12?9)?3 ,‘i{%‘f y =

huZB& Vsl drkdyds8E 3 £ i
L cimned o Lo, (SRR ot T B e motnsneny
321 SkbpéviKappasiconshatalyevialy Eeid) sah | 2=Regvht fpavigssgl
gé’r |1{cﬁ1é8239vp Dymnvrslir)sr{tow@irv'ébeS Ml CpC bepellggps

Yrvvsvl GEH% égtvg AP iEKkEaR %@fedéﬁakﬁ 43 reeqynsz
E 9 i‘t{pﬁ) E@ ppsreem
@ ilﬁ@s&vﬂngam eln 3ék eavdﬁlsgﬁ?q%)%tvdksrwqq
sequences are set ort h beI ow The I i ght chain

[0330] s ecﬁmhahml eepressidieveddBvasrae setddia 29’3’[@@1&"%?&&&1%1: expression
Db&g Q’}ﬁ cl.ei ¢ Aci d. Sequence Encodi ng Human
using Jrial BOYiSE SerhiRaiATaneIEt) PRus.aden Etpfretipns esfierege washed
with an@ ;tﬁetnt(rsﬁ@cédj;wh‘i@ L ser P %’reé nféa‘ilﬁﬁ ABCAGRAIYY g't ﬁ?fﬁﬁt §cgent1ﬁc Santa Ana, CA)
cttccccec tggcaccctc ctccaagagc acctctgggg
contamﬂmgéﬁ% é@u@ﬁlﬁﬁgﬁ?@“@%@f’%‘aﬁw’ stea dadbnt @@Crep@aqt withtfrpsh media
for 10 dagg 9T &@iure 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,
Catalog No. BR-1006-68) by amine coupling (BIAcore, Catalog No. BR-1000-50) using a

standard coupling protocol according to manufacturer’s instructions.



121 ggaactcagg cgccctgacc agcggcgt gc acaccttccc

ggc

W@ L@t ¢ g
acat ct gcaa

gt t
cgt
cct

tgtccta

gagccca
gcccagce
cttcccc

cagtcctcag 181 gactctactc cctcagcagc
tgccctccag cagcttgggc acccagacct
cgt gaat cac aagcccagca acaccaaggt ggacaagaga
301 aatcttgtga caaaactcac acatgcccac
acctgaactc ctggggggac361 cgtcagtctt

ccaaaaccca aggacaccct catgatctcc cggacccctg

421 aggtcacatg cgtggtggtg gacgtgagcc acgaagaccc
t gaggt caag ttcaactggt 481 acgtggacgg cgtggaggtg
cat aat gcca agacaaagcc gcggg®3gag cagtacaaca 541
gcacgtaccg tgtggtcagc gtcctcaccg tcctgcacca ggactggcetg

[0333]

aat&q&g

t cccag

849.§4

CCC Ca

2BAT/US2007/012939

ﬁgggéggcgﬁg%%gﬁgﬁ%g%ﬁ%g@@@@?@%&ﬁ&gm. 14040-133)

1 aagctcaaady

containingal)05Ycmafagmat P20 €jg cogt, Laadog Nag Be 1064k 2ong g B&§a(EMD,

Catalog p 19400 e 30 Bngli AP DR A P
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%%t gl:g&&ac
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@gag?g No. 86524) as

runningdg A g SUPernatne cagainngedifigeat GF i acpgtgos Sdipernatant from cells

transfe(%%cg

actccga cggctccttc tt

HYG GRS 61 RYEHYHHS

cctctac

ied gt &8

ab?lgtﬂ%?ig%? gg@gxg%gggf ?(?EL/min for

3 minufe9C 84h0 289G ilChiHGRE ARE JeAGHBRAL A red$nhindg aaEAFT0] over baseline 30

ctccctgtct cpgggxaaat

secondgpefterthe gndhinic

Catalo érﬁre)n’?

@A-rﬁhhs@fzxp&ﬂmggk

Irst am no aci

ga

0327] (2), Protei
Dy PR

1 BlBide Biiffer) NoESpecBid\nd#@8¥as monitored by

I . is derived fromtrans]ation of
comparigbinding teuctcasol sisfase. Theirapilis aresjremagizryl

begi nning two nucl eotides of the Igd@ Heavy Chain
sequence. lastkgpsvfp | agsSREEsY gt aal gcl vk dyf pepvtvs
I vigss 6 1

\LNSS

S%ﬂi%c% FSystems,

mke Table 17.

gl ysl sswt

2B8papi ekt ¥ss kakgqpr eP§ vyt l|ppsr é€5241 it knq¥§ftc Yes
HEZ%gﬁgfypbqfsave STIORE CNMTYRT T PPRYGsI OSTYSTT T YegKI L VPKST Wyes
01 laggnvf scsv tomheal hnhyt Igksl sl spgk [10328] (3)
HE2B§r2|[ei ¢ Xe$ d Sequend® Encddi ng ¥sie Ful|l Leﬁ@fh Chhin Yes
HEZSER[a i jgs Humgni Zegq HuZBg Fvb-~gk. T Feavy &hal n Yes
Varilabl eRegi onland the Human | gd Healy Chain Constant———
HE2B&dilon Q6 alll ot yp® (al llel e Xes(si gjal sé&§fience Yes
sh2BBsgrinedl (SEQ TDONO. 209) I gfggggfcaa ccat fct v
(G1ns@HJct cct ¢’ ctgget gt tCc tccgaggagt ctgtgec gaa 61
shoB8Naqagct gg 1 gcqgt ct gy agcjgaggtg%aaaaegcccg%gggag1ctctyés
(Gingf@pdat ct cC
[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 — Binding Affinities of Humanized 2B8 Variants

[0335]

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

protocol according to manufacturer’s instructions. The analyses were performed at 25°C using
g y

PBS (GIBCO, Catalog No. 14040-133) containing 0.05% surfactant P20 (BIAcore, Catalog No.



121 tgtaagggtt ctggatacag ctttaccacc tactggatgc

act gggt gcg ccagatgccc 181 gggaaaggcc tggagt ggat
wWQo®Igayai t aat cctacca acggtcatac taactacaat ZBAT/US2007/012939

ccgtccttcc aaggccaggt caccatctca gctgacaagfc

ccat cagcac tgcctacctg 301 cagtggagca gcct gaaggc

ct cggacacc gccatgtatt actgtgcgag aaactatgtt 361

ggtagcatct ttgactactg gggccaagga accctggtca ccgtctcctc

agcctccacc 421 aagggcccat cggtcttccc cctggcaccc

tcctccaaga gcacctctgg gggcacagcg 481 gccctgggct

gcctggtcaa ggactacttc cccgaasegg tgacggtgto gtggaactca

541 ggcgcc stga ccagcggcecgt gca saccttc csggcectgtcc

e od SN IEASR Gl R bipuomn aoa 0t o

gcagc gac ctatatctgc 661

[0337] aaﬁ%ﬁ%@f@%"%‘%@ % a%""cgre%"’}ﬁ%ﬁ‘i&ﬁ@%ugf ﬁ%%%?%@a%% 18A9€10 pL/min.

caa act ¢ acacat gcccC accgtgccca i
InjecticBGRAE o aaritisle foogE gntbalyt toageld appioximetetyc2@ BY of antibody

captured 497 Sa5BETElSt A G GhL Ty T ST LR Jty g0 ERINGSS] diluted in

running@BbF&raae i @t hBaRR11H Ole Y fFt g Qutge dhaantiiody captured) and
caagacaaag ccgcgggagg agcagtacaa cagcacgtac 961, .

the actiyg serfenst @an@@c& t@&@é&’é@@%ﬂb%ﬂ@}eﬁ@s éhg% &E?fﬁﬁ’c Thy-gistpgietign phase

was m&@t%g{(ﬁﬁ)?qg of %]mﬁq{"e@,a%gg%igg CATLRRAtOR! GHeREMEce then was

cccat cgaga agaccatctc

, caaa 1081 gggcagcccc .
regenegtglasitic 40mMj §tytinedid, pHgee Gémor@,ééaj@lgag‘&a%j?aﬁ get-é4xigiected for

. 114 ccagoat t.gacct Jeoha :

3 minufes 20 SROL L OLabEang oot o EEEiaE AR THOR concentrations
tested WE&RYME ARLCol AS adglacca cgcctcccgt gctggactcc 1261

gacggctcct tcttcctcta cagcaagctc accgtggaca agagcaggtg
[0338] JC agERBRGrdmetrsasay deteiminedalsigy tha finegiatigeaiogay the '

ctctggaca, accactacac gca c 81 .ctctccct .

BlAcv RGN SaarG DI er BT KUIEREETHIrT Rprsgeh antibody,
k, (assédifidritate AREID, kPANIs0ERAbN ro Dbttty gnd K FHEq Rkt 2BRociation

Hv5-51.1 and the Human 1 g@ Heavy Chain Constant
constarppp giegansaiizgA inTabledfe (allele 2) (wthout signal
sequence) (SEQ ID NO 210) 1 evgl vgsgae vkkpgesl ki

e (i

sckgsgysft tywrhwrgm pgk i nptnghtny 61

npsf s 2l D q
gt | v s s t@gy Eapni glehas 1302 Mo VD gl @S
f pep _ SOVNT 1 1 PRYI 4SS0bx1 HIEELAY -
sssl gt qtyi cnvnhkpgnt k\/dléx epks cdktiht cppc papellggps
241 \f | f pPRYRE& Lt | ni|sr &3 t quvidtdRe dpevKfinwy 32
dgveyhmakE kP 8eaynNST1.8x10° | 9.6x10° 52 2.7
HE2BS§-3 2.0x10° 4.1x10° 2.0 1.1
HE2B8-4 1.7x10° 1.1x107 6.5 1.3
sh2B8-9 (G1lm(17,1)| 2.0x10° 1.7x10° 8.1 5.3
sh2B8-12 (G1m(17,1)] 1.9x10° 2.3x107 12 0.4

[0339] These data show that the humanized antibodies have fast association rates (k,), very
slow dissociation rates (kq), and very high affinities (Kp). In particular, the antibodies have

affinities ranging from 2.0-12pM.



301 yrwsvltvl hgdw ngkey kckvsnkal p api ekti ska
kggprepqvy tl ppsreent 361 knqvsltclv kgfypsdav
wewsngypen nykttppvld sdgsfflysk Itvdksrwgg 40dT/US2007/012939
gnvfscsvt nh. eal hnhyt gk sl sl spgk [0330] Each dua
expression vector was transfected into 293T cells for
transi ent expression using DVMEM 10% fetal bovine
serum Forty-eight hours after transfection, cells
were washed with and then replaced with serumfree
medium 1S GRO(tm (Irvine Scientific, Santa Ana, CA)
contai ni ng 4nmM L- d ut am ne.-95dper nat ant was harvest ed
daily and replaced with fresh nedia for 10 days. The

a4 S BRAIE ALRAE ARG HopuEna IR Lol 06,
(0340 [T Frfbihnlns i fllicEROPRRHE: ofiRldladdn of ARbELy HEBRVERIIRE.,

concen er e

sh2B8§- 12L anBinmaliine2 B8 sveae trenswsed by smfaddmiaﬂmmerﬁsmcvanﬂ%r:?ﬁferem
0331] The humani zed anti bodi es produced in Exanple 13
re characterized by their ability to bind hHGF and

th econmhi pant HGE
w311 OSSR BRI, BpOLAR L BRI oo 005 or i
anti-mdues dnannegledbuligs BIBIcANY ﬂataTdagNoL BRt-mnﬁeM) Wcreasmecs:shzed on

ctbor B B PBEALEE USSR SoBE o i

coupli BlA@@xreb oxdan Wy | BRerb0des() uathg@iasding Gbupﬂfngg)rotocol according to

Bl Acore, Catal og No. BR-_1Q06-68 ne, £ i
mamutae B IBUroEU R o0 N CBFOEB0 6 RO CIRNSTtS PSP AT A Sh2B8-12, a
CM5 s&%HPJ:l'uBQBPA@&@CQhaﬁngQB BRJ 0b6- G’SI}WS &@Edﬂ The Snalyses were performed

I nstructions. IOB 3 Anal ses._were rned at ﬁdg
at 25° andrfg7 ﬁBElI(@’ él%No 1 )coegimlgg g/o surfactant

L0 Qrem a}im D%al&l@ NeA 2930
P20 @%%%ﬁﬁéfg%qﬁ%ﬁéﬁ%’ﬁﬁzé% B0y ans 10 e o0 as
runningCMufferxt r an Sodi um salt (Fl uka, Catal og No. 86524) as
runni ng buffer. Supernatant containing different

HGF
[0342] f usThe apilyidiesnwesrcaptmet mcemandividusnlloa! ¢al atredlieyy eate @610 pL/min.

i TR BT LD SO TR DO o
capturdd fod eath cyRte. dBLEEMOIEAT 4R &T2 Systams £CataldgsN ¢ FAIH-1dEGRI-025) diluted in

oo 5 A S B i 5 Bk RS ot cptredan

the act%tsﬁi'fﬁéb (e tib8@ td KNe6128) foll Rl hin@eksi alf 60 WLKinfg biHef dissociation phase
Non-specific binding was nonitored by conparin

was meRitfaehEprtld o QRimERE, SeRPHUE OERICPRIERIAN, g Sirface of mouse anti-
humansiﬂgﬁﬁ{dﬁhhg st\Rr IRBL Svad fhen OBLderdéd R»Q@ﬁl‘ﬂmﬂ@lycme-HCl pH?2.2

Tabl e 17 denonstrate that each of th
(BIAcéren@atialogdN @ B3R B8 b4 imicod fars3 miimues atra(:ﬁbwm@!e@lf 60 pL/min before
anothe% Q};&g wig %gategmhggm%a%e %I? dBbi2ti-mouse immunoglobulins sensor chips

was regenerated with 10mM Glycine-HC], pH 1.7 (BIAcore, Catalog No. BR-1003-54)

conditi

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 BIAevaluation
software with reference subtraction. Kinetic parameters for each antibody, ka (association rate
constant), ky (dissoéiation rate constant) and Kp (equilibrium dissociation constant) are

summarized below in Table 19.



Exanpl e 15-Binding Affinities of Humani zed 2B8
Variants [0335] The binding affinities and kinetics of
WO nioeneopé on of the antibodies listed in Tabl epABUSE®NE012939
nmeasured by surface plasnon resonance. [0336] Muse
anti - human i mmunogl obul i ns (Jackson Labs, Catal og No.
209-005) were imobilized on carboxynet hyl at ed dextran
CW sensor chips (Bl Acore, Catalog No. BR- 1006-68) by
am ne coupling (Bl Acore, Catal og No. BR-1000-50) using
a standard coupling protocol according to
manuf acturer's instructions-96Fhe anal yses were
performed at 25C using PBS (G BCO, Catal og No.
14040-133) containing 0.0p Xgi?{@ct ant' P20 (BI Acore,
Cat al og No. BR—l 000- 54) ng/ mL BSA (EI\/D 5

Cat al ¢ 7 j
in an 2 o, l« £
TTL/mr O E V e fu a..h vlnl > ava
Lo yi derditroxirately—a REED b IXIO Lo, (d8y fg?/
each gyeies=s %q‘rfer 22 HGE %Mi@%@m
294- BE |l odTi o w8 bl f9K Gas] i nj 23t ed

N2 | /

sequent i@‘]ﬁlﬁ?f,‘%}vér a 2sef el erpomx18Ur { aggx(@ ant i pody
capt unedy, ity tte acttvesur-face—t{ant+bodyrto—be

t est ed) @lt;n(g% mjnut 89 at 60! f'm_ﬂ‘i'n' h. LARE0Hi Ssocs.ati o
phase [(WagoBgiist Or €ed _for | Tt es,;—gependrng| on
concent rati(omy The gérfac ltgiiféﬂ waszﬁéb‘bnerat dd-0i t h
100M @ yhere42Cl|, pH,2. 2{ (Bl e t

BR- 1003- 8m(nj det ed 'f or LA L TP 48 of
60 i/ nin before another cycle was initi ated HGF

[0344] c ondAsskpentéd tlse aseemetiommtec@mmmimaaséd Withdn 1{1&3&%]1:1 the

det d j
erper Sy & R LI SR A% B3l ML Sob o o
correspoafimpganaeaseihti¢rapéranime. &bﬂ@quentmwr@\teem e@lﬁihbﬁﬂﬁmlssomatmn

constarf (KR o Bip R G bdo A SHERIE (B4 afbitust physiological

temper@uS@GP @) on constant) are sunmari zed in Table 18.
TABLE 18 2B8 1.4x10 1.0x10,-5 7.3 HE2B8-1 2.2x1 (

Example 4% 10N evtrdlizatidnHE2B8ty? o LHQ M2 &8 Y V-Bidntd 2. 7
HE2B8-3 2. 0x10" 4.1xI10O1 2.0 1.1 HE2B8-4 1. 7x10

[0345] 1. 1¥AO4ntGdick. c%s&i%ﬁ&n%:&a@ 1%% VJZB}% &11a9%01é5}1£ed7f2§i191e1t3&b311ty to (a)
inhibit aleabmclilmg of }EEI(;F tonc.:(~Met and (b) 1nh1b1t HGF stimulated BrdU incorporation in
4MBr-5 cells.

[0346] HGF-Met Binding Inhibition Assay (Neutralization Assay) was performed as
described in as follows. The antibodies were tested by ELISA for their ability to inhibit hNHGF
binding to c-Met. Specifically, Wallac 96-well DELFIA assay plates (Wallac Inc., Catalog No.
AAAND-0001) were coated with 100 uL of 6.25 pg/mL HGF (R&D Systems, Catalog No.
294-HGN-025) in carbonate coating buffer (15 mM NayCOj; and 34 mM NaHCOs, pH 9.0) for
16 bours 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



[0339] These data show that the humani zed anti bodi es
have fast association rates (ka), very slow
waele@goeiont i on rates (kd), and very hi gh affini PCBEESIKD)12939
. In particular, the antibodies have affinities
rangi ng from 2. 0-12pM Exanpl e 16 - Conpari son of
Binding Affinities at 25C and 37C [0340] The bindi ng
affinities and kinetics of interaction of antibody
HE2B8- 4, sh2B8-9, sh2B8-12, and mnurine 2B8 were
nmeasured by surface plasnon resonance under different
condi tions. [0341] Muse ant9r-human i nmunogl obul i ns
(Jackson Labs, Catal og No. 209-005) or rabbit

e B, 8 TR sk RS hih FrSndCpadigy vitn Bu-
labeled@mem@némr(\’é&uapsc.?@logd@oel24@a361]) mlglutdd 1: HR)OJmQDBLBB& aky buffer
(Wallag o DO b D SrooBhEalie g aspoa timds With Bhrrra

ard ¢

wash solmtich @/tauaarcasalbg NJ. 4Ol 0. D03 0) Aritl ﬁah&b&@csemﬁfloai@/wen DELFIA
enhan meastu l? 5b8 9 and sh2B8-12, a CMb sensor

CERCR i‘%‘ 2o SPNG) 1985 rpsesa yooua deroreature wéth agitation.
The plARRYEIBadGE §iR8FNOMEREmaht 35160 2

BCO, Catal og No. 14040-133) cont glﬁﬁlglﬁlg ldwupmmmeth"d The

ICso Va@‘tﬁsf“éf'é? srulprd Ysmedéme, Catal og No. BR-1000-54), and

2 n__BSA (EMD, Catal og No. 2930) as running buffer.
(03471 og%hf I%éfahﬁf PBGincdarasheve iipTabledli n an indi vi dual

flowcell at a flowrate of 10 mi/mn. Injection tine
was variable for each ant'lf“b%lal-ﬁi‘b y| el d apprOX| mat el y

20 RU of anti

HGF (R&D Syst
runni ng buffe 2Bk
ref erence surfac |ti'uuuy'aplu etf—and the .
active surfac j’g_;%é oty —tHoe m,6:z€stc )blfgeffz m nut es
at 60 nl/ m n. Frhe—& "gSucﬁ‘ ti-on>dhasel-wdsl ndni t ored for
15 or 90 m nufesigshdi-dg_on’foncet latidn. The
surface of no%se_%@?ﬂc%‘*mn imm@Aagl apullihs {sensor
chi ps was t hethZB&akEIm(BY wi t h2 cine-HA , pH
2.2 (Bl Acore, Bi2B&I265Mo3)BR- 1663-54) i njedted for 3

mnutes at a flowrate of 60 nL/m n before anot her
[0348] cy cTkespaesulta fionaTeble 20hiensusfraleahatfthe htdhhhized hntibodisQested

- I ps was regenerated with 10mM
efﬁc‘enwﬂ%l‘%%ﬁb%‘im% ?%ﬂ%me Cat al og No. BR-1003-54)
0349] | Ni t s
[0349] efrgl?éeﬁgﬁ)gte eggn?ac eﬁ\?\w/a%rclai‘ %F%&P Ié’é‘g‘b{r}ﬁt‘r"&taFW§escnbed
in Exanpls {7€h). \Mleeeﬂxm&rmﬂmmaﬁz&l bél’bw[lﬁ%l}le Mi.netic
paraneters were determ ned using the kinetic function

of the Bl Aeval uati on sof TaBEEW®Lt h ref erence
subtraction. Ki net| c_par amet ers for each antl body ka

(associ at i ¢ .

2B8 0.86 0.35

HE2B3S-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 (G1m(3)) 0.52 0.11

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.



constant), kd (dissociation rate constant) and K
(equilibriumdissociation constant) are sunmari zed
whedoomsiopo Tabl e 19. TABLE 19 [ 0344] As expect edPCT/082007/012939

association rate constants increased with an increase

in the tenperature. Surprisingly, the dissociation

constants did not change significantly with a

correspondi ng i ncrease in tenperature. Consequently,

the overall equilibriumdissociation constants (KD)

were approximately 1.4 to 3 tines smaller (higher

affinity) at physiological 49nperature (37 C). Exanple

17-Neutralization Activity of Humani zed 2B8 Vari ants

5] € ' j Cr [ 14 were

Examplp #4821 Adti s dffel ?‘%%Z.”?“?‘S‘?‘F??&dﬁg‘ﬁ?“%ﬁ. bit the

bi neH 3 C i nki bi . .
OS] S P D ToBlbT harrs R bt it e dtay desepfpga in
Examplecg-- Ube raBitis areguimmivirizetibelowAss Egble RBut r al i zat i on

Assay) was perforned as described in as follows. The

anti bodi es were tested bABLERXor their ability to

i nhi bit hHGF ding to c-Met. Specificall Val | ac
96-wel | DELF QBB TONOBHEE TNt C e IEeat al og No.
AAAND- 0001) paicoated cater g/ L HGF
(R&D Syst ens|, CatAtihgdwo. 294-F@EH025) Trial Zar{bonat e
coati ng buf fler (15> NazZCCanyy 34— v NgHCSs, pH 9. 0)
for 16 hours—at 4C.__The plates then re bl ogked with
200 mL of 5% non-H&dB&ty ik i WPBS| forttl hdur at

room t enper dt ur e.gEIBS-ANT 1 bOdi €S+ Wel' g prapardd in a

separ at e pl gte—by—addingin¢reasing-concentrgti ons of
the anti bodiles uldeBThvestigation (p. 033 25MM
2-fold-seridl dilmgirgd to 2nM biotihylat€d d-Met in
5% non-f at dry-fhhk=a—PRS—te—Mt—f 5,

Cat al og No. 35%12 'T/(yég?mfgfbi oti nyl ated dccordi ng to
manuf act ur er|' shiB&12 @ m®)) at 16+1 bj ot i+A- t o [c- Met
rati o (Pi er ce;—CatalrogNo—21335)—106—ntL—ef'sanpl e

per well wasyfyr feff ed to the assay plate and

i ncubated for, Ulsndl, t enper tu1['.e. The

resul ting plates. {nﬁgﬁgﬁg%?ggg?ﬂﬁtg "Wth PBS-0. 1%
Tween 20, and er% &! 9. 1 hour at room tenperature
with Eul abel ed St¥ % a‘ﬂhbtfl O?V\al | ac, Catal og No.

1244 i et ed,]::1000 in F ssay .buffer .
03521 { G frdfiSbindin KT o acistad Rof B uaduiesd snifoppics seted
inhibiteddl €F vindtieed s8attérinastowhd sunidfbrt asahd nf@ing haibcloddl hdthody 2BS.
Cat al og No. 4010-0010) and incubated with 100 nlL/wel |
ExampBELF-Anbibiitios e EIG Fstibuiflared o-MidtPosgHe81atishl0) for 15
m nutes at roomtenperature with agitation. The pl ates
[0353] werBhe mdibodies ¥ TabledV warsttessedbint the Raviki phdshh®y)atiefiadshy described

in Exarf1e oF ORI TRS o RS 39 By cal culated




[0347] The 1C50 val ues obtained are shown in Table 20.
TABLE 20 [0348] These results from Tabl e 20

waletwonsiov@t e t hat the humani zed anti bodi es t esp@dUS2007/012939
efficiently neutralize HGF binding to c-Met. [0349]
The antibodies in Table 17 were also tested in the
cell proliferation assay described in Exanple 7(b).
The results are summari zed below in Table 21. TABLE 21
[0350] The results from Table 2 1 denonstrate that all
the humani zed anti bodi es tested inhibit HG--induced
proliferation of 4MBr-5 celbs.Exaraple 18 -
Anti-Scatter Activity of Humani zed 2B8 Vari ants [0351]
The anti bodies in Table }A %ﬁ[:%t ested in the
anti-scatter assay descri ée I'n Exanple 8. The results
are sunmmari g ; i IR S

I nhi bition e
i nhi bition f ORY ST ecp,
i nhi bition [[0352] The resi bl e 2 nstrate
that all the huneBP88d ant|i bo8i%8s t est e®Y% nhi pit ed

HGF- i nduced BPBRNDY 10 [T hegIBNE éxtemisas | he
mur i ne nDno:J_anaL_anLj_bgd-y‘Z_BB._-éea.ﬁpl—e—?g—Mhi bi tion
of HGF-stinpl at eRf2B8%et PHospAdPyl ali on®P0353] The

anti bodi es | n Takhesl/ werle tegsed IIn tboesc- Mpt
phosphor yl alH-op—assay—deseribed-+r—tExample—9— The
results are ssé?}’ﬁ%ﬁ(%a@a ow pﬁBTabl e 2 '.O:T'ABLE 23
[0354] The [exB&R (Gim(aplie 28.8denonstr@dPe that all
t he humani zed—anti+boedires—tested—arepotent—imhi bitors
of HGF-induced c-Met phosphorylation in PC 3 cells.

[0354] Exanid fsdls in TabloR3 dehiohitiate thait all tiyMin 6 nadatitodids dedted are

[0355] T jlity of the hymani zed. cl anal
potent ‘é‘ﬁth"&?&%‘i”gé%mldﬂégq %‘%?SBW%&HFHW H’ln]?a%u% growt h

was tested in an U87 af t |, . UB7MG cel | s
Exampled¢c)Tymps IEW&H%H‘I\/Eﬁé@ﬁ?S{ﬁ"@gﬁ%@%?ln an

at npspher.e cont ai ni n % CO and, 95% air, in . iy g
103551 el BB e RIS A oS Mob T g5 B i o imhibi
tumor groWEMyva¥idshedlid%nies AVGhaopfafsabden UDMGniells (ATCC) were
expandgg grltg}::llp{;;é ga??’z%a 1%12%} %gfrggiﬁl%%te ng?tg%?ﬁfgc !5‘% ng gnc? SgJA)San\!,\%rsi%g a medium
comprising Dulbecco's Modified Eagle medium (DMEM) with 10% fetal bovine serum, 100

units/mL 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.

[0356] Near-confluent cells were collected by trypsinization and then 5 x 108 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 W2 /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 1gG control. Each of the other 4
groups received one of the humanized antibodies (HE2B8-1, HE2BS8-2, HE2BS8-3, and HE2BS-
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.



by detaching the cells fromthe wall of the culture
di sh using trypsi n-EDTA. [0356] Near-confluent cells
wowee/1¢30bd ect ed by trypsinization and then 5 xpdD6S2007/012939
cells in 50% Matrigel (BD Biosciences; catal og no.
356237) were injected subcutaneously into the upper
dorsal area between the shoul der bl ades of 7-week old
female 1CR SCID mce (Taconic Labs). The long (L) and
short (W dianeters (nm of tunors were nmeasured with
a caliper. Tunor volune (vol.) was cal cul ated as:
volume (m8B) =L x W / 2. -\Wdeén the tunors grew to
approxi mately 200 nm8, the tunnr-bearing mce were
0357]"r an L
B B el A e RSt el a3 AL TG oG R gpmor srowtn
inhibitioadhr HE2BSel wither p 2alye of PH2; 61%6i tumor grmwtbfmhlhﬁlon for HE2B8-2 with

T e
74% tipeterowthyinhibition fer FE2B8wekith by viahierof (0@01.t NB&inificant body weight

njections of 5 doses. Tunor vol unmes and nouse body
IOSSWASdbsﬁt sg'vvere recorded twi ce per week. Tunor growth

|nh|b| .on na ent's t-t st 0357]
(03581 CAats Sl P B o mRel it sk v oty NG nude mice
(Taconiheahs) m@mucufmeowmmg Rides froelatedl infk@ B8nld. BMch Broup (10
val u 02, 61% tunmor growt h_ inhibition for
mice e ety 4G;cPp of e (oo regimesis %69 Phs’ EROVRIELe control, hulgG
controlL HIE2Bigt4, @ shoR 89E2B8attnentinial ]gﬁfeﬁ iN@a- g@rlﬁfne&l tQQ&LIWeQ#TQ for a
4% t uno grovﬁhlnhlbltlon
mmlm‘&f’ 06 50156 Rach frgpteng gmupwlsﬁya%@tgﬁ sipidardungs regresswn with tumeor
growth@iﬁ@fti(ﬁl‘-bf 118358 s’ﬁZB‘S@ﬁWﬁ@% %r‘(ﬁﬁZﬁ@% ?%E @i m}'xor growth

descri bed above in fennle e mce coni c
delay of @ Qdary Bowdirasmenigyvans ?W@-tplwmﬁé Wlﬂndm,lt*plamé'ldamtrbddlyewexght loss.
fl ank. Each groN% (IS}(’) m ce each) received one of the
fol | owi ng treaNEMRPQRATIONBY REFERENCGEC| e
control, hulgG control, HE2B8-4, or sh2B8-9. Treat nent
[0359] yp s The gutireidisciosupeef cashodthe: natens dacekbytsfand seientific amivles referred
to herefyf W %@,qlg t denonstrated sim | ar
h re?ll}rsrlg)l}c reg?tggy onfévr\né&% f?ﬁ%% ?g%f h inhibition of 113%
for sh2B8-9 and 115% for HE2B8-4, and a m ni num t unor
growth delay of 30 dayEQUXALENES ments were

wel |l -tolerated with no significant body wei ght | oss.
[0360] | NCErgoRantienmBY @E@k&n[mgpecrﬁe fems wihout departing from the

spirit oflé3EhiRE %B&a@ﬁerx@ﬁ@é’kh@feo? h?h@ﬁﬁ@%&ﬁg OEUIEM A merefo ore to be

SCIentIfIC articles referre rern 1s 1ncorpora
considgsed ineglbrespreds flbstrative mrepdwéxmﬁ'@lomwm\&nmﬁ ﬁegcrﬂsbé herein.

Scope df"ﬂ{@ R omth{]? 1@@3‘? l?)ﬂthe %BSEJ}%d c?aD gm% I%IF{ %mﬁ the foregoing

hout epart I'n
descrlpﬁﬁlamétaéquhgng@sthatmmmmlﬁthe feaeingi amg rangooll squiNderiyof the

claims H@%t%fx@é'detotb% Qﬁbraced therein.



considered in all respects illustrative rather than
l[imting on the invention described herein. Scope of
wo b@7itgpent i on i s thus indicated by the appendedr/thaome2939
rather than by the foregoing description, and all
changes that cone within the neaning and range of
equi val ency of the clains are intended to be enbraced
therein. WHAT IS CLAIMED IS: 1. An isol ated binding
protein that binds human hepatocyte growth factor
(HGF) conprising: (a) an imunogl obulin |ight chain
vari abl e regi on conpri si ng- Xte structure CDRu-
CDR. L2-CDR. L3, wherein (i) COR L I conprises am no

i SREEs1ee SEQ ID NO. 18 (2B8), (ii) CDR L2
WHAT?%n‘%. Ses g?n no aci d sequence SEQ I D NO. 206

RV i ihithat 5 A Bt fdctbr (HGF
1. ééduenggbgé& §%% lt\ébh dﬁ% b%ﬂégls; andelp(ﬁtg’)%y%nrgr8 ( )
comprisimgrunogl obul i n heavy chai n vari abl e regi on, wherein
the i munogl obulin light chain variable region and the
{@)Muneyirnbwinpglobutin yigghdiar'm vaniabidregioneesoprising thespucture CDRy -

j ne single binding site for binding human HG-. 2.
CDRL’-%ﬁseﬁ‘BIW ?rrefbrppr otein of claim1l, wherein CDRu, CDR L

and ar e~hpt er : Qg{rﬁ\ 799 (2BS
immﬁggl obeI;)Ig“fcroggnéﬁo? E&?%%?&g%géﬂ’{%ﬂcgﬁg |n§:0ﬁg (2B3),

pr ot ei.n, of im2l or ,M@ ' LREN in

i s an(lg)nti bo yLzocroma??ljisae%tl genguifi){iﬁe ngc$§gg mﬁﬂ'%@?eof.

4 . The i sqLRMBR2ESAL gndr ot ei n of any one of clains

1-3 conprising the i munogl obulin |Iight chain variable

regi oiinf SHAR}rddiprised anindRa@a s@uicngh SEQHED NQ-20 @B8) and
region) or SEQ ID NO 199 (LRVR2BBLC |ight chain_ .
i i alahémagioghybulih. hedite chain variade bigieli, rwheseiotthe imgunoglobulin

. Laim 4 e he | | ) . .
it S S PO B bl Sl e st e
a singld AR sk Ifot tipang(tainheal BGF) ) or SEQ I D NO 201

(LRVR2B8BLC + Kappa Constant (km(3) allotype) (allele

2. IDh) biklingdpratsialofickdmbi, vdiengin (1R g1 D31 arldi GBR hengenterposed
e ERRLS Y5l GG P8 ), 20

3. tT?’l% b?lg 135 E)yortginlof%yll 1 %%e% tﬁg binmr?gr I?Jopein is an antibody or an
antigen binding fragment thereof.

4. The isolated binding protein of any one of claims 1-3 comprising the immunoglobulin

light chain variable region of SEQ ID NO. 193 (LR2B8LC light chain variable region) or
SEQ ID NO. 199 (LRMR2BSLC light chain variable region).

5. The isolated binding protein of claim 4 comprising the immunoglobulin light chain
sequence of SEQ ID NO. 197 (LR2BSLC + Kappa Constant (km(3) allotype) (allele 1)) or
SEQ ID NO. 201 (LRMR2BSLC + Kappa Constant (km(3) allotype) (allele 1)).

6. An isolated binding protein that binds human hepatocyte growth factor (HGF)

comprising

(a) an immunoglobulin heavy chain variable region comprising the structure
CDRu1-CDRy-CDRy3, wherein

@) CDRy;; comprises amino acid sequence SEQ ID NO. 15 (2B8),



> (i) CDR H conprises amno acid sequence SEQ | D NO
15 (2B8),(ii) CDR H2 conprises a sequence sel ected

w0 e@mi1#doeo gr oup consisting of SEQ I D NO 204 (RER2BS814C)/012939
and SEQ ID NO. 205 (LRVR2B8HC), and (iii) CDR H3
conprises am no acid sequence SEQ ID NO 17 (2B8), and
(b) an immunogl obulin |ight chain variable region,
wherei n the i mmunogl obulin heavy chain variabl e region
and the inmunogl obulin Iight chain variable region
together define a single binding site for binding
human HG-. 7. The bi ndi ng pro@t-ei n of claim 6, wherein
CDRm CDR H and CDRr are interposed between human or
humani.zed | no |1 ' TEhsisti
bi ndi B pr SLERH oot rgnsg‘i‘%&ﬁéé%&ﬁéf ofif¥he ghouplEhsisting of SEQ
protein i sIBNAn20bodR2BSHED aad{SESEHD BIG:@E03 HC), and
thereof. 9. The isolated binding protein of any one of
cl ai m§iiif- 8 GidiRgy dosmpripes bminoreid oghotnekeiSEQ éla\wgchza(msx and
variable region of SEQ ID NO 183 (LR2B8HC heavy chain
(01 i abh émregbglobubn LISEHGEHaDNGr abdOregiRyRIBSHIC theciaypunoglobulin

hain variable regi on). 10., .The J.sql i_ndi ng:
heavy <ipGgriblseeronont SO BT ARG SRR PR Blon aggher define
a singlediading Sie e siadiag ho@nIHIGRO. 187 (LR2B8HC + | gd
Constant (A m3) allotype) (allele 1)) or SEQ ID NO
7. 194 b{ddMRRRBBHKC of cllafyrl6, Ghiestid DK GDRH2dddoCPBRa} are interposed

S CIC TR R e e LR
YRS RS U LS s i

bindingSRspiRAReEnPES. | D NO. 18 (2B8), (ii) CDR L2 conprises
am no acid sequence SEQ ID NO 19 (2B8) or SEQ I D NO

9. 286 i {1 ADRBBALAR) prosid of hny dndEIR1hith 0B BRbIpESIngthe dmanindglobulin

sequence. SEQ I D NO 20 B in th . . .
ey e B e a1 PR TAL BB EHP AN et yapiable region) o
' I ' AVPERLiK YakAbIErdggai)on t oget her
SEQI[ggggﬁgggggggg?ghggzgfng ;??g ?or bi%g?%g human HGF.
10.  Yhe iddifef bHHiROpREGh 8F Blafth 9adtnien Othe Gt globufindieavy chain
11, wherein the anti body is a npbnocl onal anti body. }3
sequengnof SADRIONLET B-RZBSHE ¢ dafi Consiant (rkmebalghybe) Gallele 1)) or

K RN mi% heyeG i CPHOAEE QB3 dliddPhe)GRRER 1)).

SEQ Hyi}ar |'2%quLr eglﬂg_n 0 éaﬁ[ngolne _o?_gcl gqrrsl(?- 5. 1_4.e),c6(\n 2

1. 15Rhighsda ‘Bﬁ:ﬁiﬁé nﬁ%’@&h Af ERIRI MktRBr SorApi§difOhh HBmMNBEHRBEEN light
encodi ng the | nogl obul i n heavy chain vari abl e,

chain vagghlonegibn sompusiag dhe gneitere GPRO-CDR12-CDR\s, wherein

) CDRy, comprises amino acid sequence SEQ ID NO. 18 (2B8),

(i1) CDR;, comprises amino acid sequence SEQ ID NO. 19 (2B8) or SEQ ID
NO. 206 (LRMR2BSLC), and ’

(iii) CDRp3 comprises amino acid sequence SEQ ID NO. 20 (2B8),

wherein the immunoglobulin light chain variable region and the immunoglobulin

heavy chain variable region together define a single binding site for binding human HGF.

12. The binding protein of any one of claims 1, 6 or 11, wherein the antibody is a

monoclonal antibody.

13. An isolated nucleic acid comprising a nucleotide sequence encoding the

immunoglobulin light chain variable region of any one of claims 1-5.



15. An expression vector containing the nucleic acid
sequence of claim13 or 14. 16. A host cell containing
w0 b@7axjpressi on vector of claim15. 17. A net hpdr/v$2007/012939

produci ng a binding protein, the nethod conprising :

(i) growing the host cell of claim 16 under conditions

so that the host cell expresses the imunogl obulin

light chain variable region and/or the inmmunogl obulin

heavy chain variable region; and (ii) harvesting the

i mmunogl obulin Iight chain variable region and/or the

i mmunogl obul i n heavy chai n- M8r- abl e region. 18. The
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human hepatocyte growh factor with a KD of 20 pM or
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imamungBin s Qe A8 YegloW Mo B s hEERELRIbcary qrpin variable
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proliferation of the tunor.27. A nethod of treating a
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of clains 1-11. 28. The nethod of claim 26 or g7,
20.  \iherisolatet foindingpedtein ©f glaimnk®n wherein the kq is 2.0x107 s or lower.

21. The isolated binding protein of any one of claims 1-11, wherein the binding protein

binds human hepatocyte growth factor with a Kp of 20 pM or lower.
22. The isolated binding protein of claim 21, wherein the Kp is 10 pM or lower.

23. The isolated binding protein of claim 22, wherein the Kp is 5 pM or lower.

24, A method of inhibiting or reducing proliferation of a tumor cell comprising exposing the
cell to an effective amount of the binding protein of any one of claims 1-11 to inhibit or reduce

proliferation of the tumor cell.
25. The method of claim 24, wherein the tumor cell is a human tumor cell.

26. 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 any one of claims 1-11 to

inhibit or reduce proliferation of the tumor.
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1  27. A method of treating a tumor in a mammal, the method comprising administering an

2 effective amount of the binding protein of any one of claims 1-11.

1 28 The method of claim 26 or 27, wherein the mammal is a human.



