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W0O2007/ 143098PCT/ US20071012950 HEPATOCYTE GROMH
FACTOR ( EGO BI NDI NG PROTEI NS RELATED APPLI CATI ONS
100011Thi s application clainms the benefit and
WO&P?"Gﬁ“?Sy to U.S. Provisional Application PQ5&S2007/012950
60/ 810, 714, flied June 2, 2006, and 60/ 860, 461,
filed Novenmber 21, 2006, the disclosures of which
are incnporated by reference herein. FIELD OF THE
I NVENTI ON 5 [0002] The field of the invention is
nol ecul ar bi ol ogy, i munol ogy and oncol ogy. Mre
particularly, the field is antibody-based binding
proteins that bind human hepatocyte growh factor
( HOFREBAFCRATROWPRF Aok (OGS BENDING PRESEEINS
(1-1GF), also known as Scatter Factor (SF), is a
multi- 10 functional heterodinmeric-proteb
produced predom nantly by rnesenchymal cells, and

Lyrosi ne ki nase rRECATEP ABEERCABAST, NEt( 1901)
[BOOIECI %pﬁ%:”aﬂg? %E%Qﬁ%@ug%d?hﬁlﬁ{g tﬁ U n ll%i_l h}'\)/ll:»lication Nos.

60/819,3 s e Tune2, 2086, ard SUROVAST: slewaovemmtzmrwos@e disclosures of

whichGRIiRb}Borkié b et Heftin Chai ns, the a-chain and
the f3-chain. Published studles suggest it |s t he

a-chain that cont @&ﬁ. ﬁwgﬁhg ept or

bi ndi ng donmi n. fﬁggél en | I'n égﬁo its
[0002]; o g e Bclded distipyentipigs mpdetivtar biplagy nigmmpmology and oncology. More
partic &4y, ﬁieaﬁel@ﬁtahﬂﬁéd&%sed%ﬂﬁ‘o%ts 113t Gin@hindsh hepatoc)ge growth

fct ﬁ@é way plays a role in liver regeneration, woun
actor }'ng, neural regeneration, angiogenesis and

IrrlrlaAlTll_g naA?:ZIDeS soseSSA &Cﬁo%ﬁl Eﬁf)gé)ss PE?C al
{0003} 20 @T@yatvaESact@r&HGﬂze&somw asBchittt FretoPERNE a mukti-
functictl M&omﬁzeﬁ%m%&@ p@ﬁgceé ﬁZé&Z» oo o%v %\BE@SQ&EJL EecLs and is an

have been devel opin

cffectqr oF pellicrprestng e < Tosiag kinseieosratr (Bodre F’%@r@@?lé SCIENCE 251:
802- SMthbmr&VBi VeosiGBioasid. Bidrlvs.faafraaxesmke370e ﬁﬁlah{iman Met

o LRI S 2o NG ot Bl A, e i

and the &@D@il Tﬁeblish@i sgudi¢srsugdestrieisdlxnorolrait thatadohtains HGF’s o-Met receptor
ﬁnﬁn%E&hggdleS is shown schematically in Figure 1. 25
tibodies are nultinmeric proteins that contain

[0004]f ouWHea litHaeRltb @€ cadhate Meeptb VI mbBSePLhMRRR bF &finlar activities.

oo 0 R ol b o e i i, e
regenegtianmgiofhresis Mnelﬁr@bubd rBeh oy yCand al. (20101 Brhad. NRTL. ACAD.
Sci. UG 98008 %Itf ‘%BQ sl dr. %8662 PakBer BedbeUl7b1 ‘?‘{:‘253 Q ”«PU S. Patent

I MMunNo hal ns ‘areé connec
Nos. 5 é‘%ﬁﬁ%@rﬁ 0% 6% P&W&#t"a% haye bretadepelnping a supbegief YicF

modul&hi8) icluding AARRIRE, te&ea%a@rdm%me% thRGhRve(PYEF | leu'fhwty, for

el 54ty e B0 CONEL UL 1 9,00 G0 0 BUR hcnionn,

WO 20p5/013aH17e r egi on (VH in Fi gure 1) and at | east
three constant regions (CH, CH2 and CH3 in
I“‘mleu gtheshasic strppurepammeB|teali aribofiss ehewmichemativally in Figure 1.

AntiboSR€ GiefonGitkridbrotelt e borlia Yo d R 8%%1:%&8 @ kAl f’l’fwo  of the
ctlons Anmi no

i ons have,_of.her f
polvpebffl g A GRUR AP EIA STt B PHATSPEGE Hhains ar caled
light ondacliaiiisl &he dginonoglonginiheay abll light chyipesre asir@ttb®by an interchain
regi ons (also known as conplenentarity
determ ning regions or CDRs) flanked by four
rel atively conserved framework regions or FRs.
The three CDRs, referred to as CDRI, CDR2, and

CDRR Aaro roecnnnect hl e far +t he hi ndi na cneaect fi 01 t v




1000811 n anot her aspect, there is provided an
expressi on vector conprising the nucleic acid
sequence as defined above. [0008g]In another
aspect, there is provided a host cell conprising
t he expression vector as defined above. [0008h]In
anot her aspect, there is provided a host cel
conprising_an expression vector conprising a
dlSLFH(? aﬁfedmﬁmld N6 RinCRGOY AMGin8Nhyd XOMRABE QUL iddmber of
ht a|n vari abl e regi on as defined abové and
mtemham)dmlkﬁ;ls bonisvA Gelgchdp rpeingpisd obonsreridileregien VL in Figure
Hen B ha e Cc%! Bsed of
D P AR ELFLESH 0, AT AGUETHS by R Is3Dpthed of one
Varvabietdfgﬁm (éislpteEnguretlh amdeat lesighroe p@e‘dmaegrensn@ah ,&Hz and CH; in
t e _hbi ndi
F 1g€rﬁqgi {:P{ e re 1Pmssden%nﬁ% ﬂieesggccl)f\?mﬁ Q)?ft}L %ﬁbdf'ﬁ QUE hle constant
mgﬁﬁsﬂ@ébmadhmmmme under conditions so that the
host cell expresses the inmmunogl obulin heavy
[00@61 a| n vamiehhed pestontue dofoivestionningdiats! tb%iLﬁthwvaﬂable region
cha I, | 1]
comp RSB S BRI B0G o, ColAAINERY] Bemining
reglaﬁrdort GRR $)nfakaighyolout lrehltlwlg lnensetved framawr&m%oﬂs or FRs. The
threﬁp%lﬁﬁi Hgt:!éraftg ngh%Danvsﬂkl g%d:éDlQasé e&édﬁs@%ri‘m the binding
Speﬁﬁﬁltye{)fhﬁldivhhﬁl zﬁ‘l}flhmilffsl é‘ﬁiehyanbbqnlmbs tGFo lpenused as diagnostic and
thelg‘)]etu}aﬁ &év@% ég}g%alrﬁgﬁt és dffsg?bq% %0 tche na%tl&%cgésﬁﬂhgtsl%a%é Qhe highest
bmallhg qgeclfib@:éndbﬁﬁ}ﬂﬁym@tlﬁ itdrgs nlodeseld. chrs lt:h@fed:masdlﬁ“éremzes in the

R AT f“ﬁﬁ“’t“’r’fé EipkarRn Ao o anvosy.
{UOE'}éndl ng [P (]lr’t&}%gtgﬁo 507017%4 geS{; ebekg Itlneqls? Gr Q[{tioltlét‘ gﬁtlb%ﬁﬁs in the

used nosti ¢ an era eutit ¢ agen
treatifiein oﬂKaﬂ)S%saﬁcotdae ISapiadltyj G- Sa@aﬁtt Not E‘l,@9’b$6$d:lespg1bes treating a

} tEInS re engl.n
tun{L))B g%l@bs efipg an %Fﬂ E[gi an{lgo%yQO a?g it t dﬁ% Ilr%a%Qd &%as to block
the laBIUNES dnedGRAEOER Ha@atormmbﬂa @npibgaliesig mpﬂhotlmncm Wheg recently,

adm ni stered to the.recipient . g. uman).
iV B0 PP st %) B8 s Fis S AT R potensiat a5
theRpRitie bt 18 phtleatlsivih HEE dGehdet tuynosf(BiEEssqDDo) supra).
therefore, can be used as a therapeutic agent. In
[Ooczqr t ai n Noohddianding, sherd vestibli anebied dorpidditienah $1(HT mydidators that
HGF from binding.to its cognate receptor, c-Met,
canbg gpedis 1 rﬂféatﬁ’?‘r‘tﬁ’laﬂé RgPEE BT vity. In ot her
enbodi ments, the binding proteins bind to HG- and
neutralize its biological activity but w thout
preventing HGF 5 from binding to the c- Mt
receptor. Because HGF has been inplicated in the
grow h and proliferation of cancer cells, the
bi ndi ng proteins can be used to inhibit the
proliferation of cancer cells. Furthernore, when
adm ni stered to a mammal , the binding proteins
can inhibit or reduce tunor growh in the nmammal .
[0011] These and ot her aspects and advant ages of
the invention will beconme apparent upon 10
consideration of the following figures, detailed
description, and clains. DESCRIPTI ON OF THE
DRAW NGS [ 0012] The i nvention can be nore
conpl etely understood with reference to the
follow ng drawi ngs. [0013]Figure 1 is a schematic
representation of a typical antibody. 15
[0014] Figure 2 is a schematic di agram show ng the
am no acid sequence defining the conplete

1 nmmminoanl ohiitl 1 n haavwvw ~rhatr n vvarit ahla rant nn Nnf + he



[0020] Figure 8 is a table summarizing surface

pl asmon resonance data on antigen-bi ndi ng
affinity and kinetics of interaction between
human HOP and chineric, chineric/humani zed, or
humani zed 288 anti bodies. The table lists the

pai rs of Kappa |ight chai 5\? and I gGlL heavy chain
tested. Those anti bodies th standard devi ati ons

fﬁgggg%dgkft2g%@ﬁ@ﬁ%ﬁgghyiggiﬁﬁﬁﬁiﬁisésis a bar

rt summari zi ng . experinental data.indjcati -
00t " T i ARG BB GaPR RRkeRE s binas
hunfBdl HeP oY 8@eH Blctod M GBD cymp2Bhig (Biumeinina@dglolulin light chain

chinmeric 2B8 was tured on an anti:human P
 varge RGBT RER AGDTOURETE BE RGO Fage o SEQ IDNO.
18,Cahtnﬁ[2: @bngﬁ_&ggghkea@bl:oldcwseqfenﬁ@us SEQB® NO. tlg,gand a CDRs
control anti bos ol yc t .anti.-HOP 20 - o
congRPP Bty I P B ICHE B gtarBa ARl (Tos fpaposiobuin
heaBPERINHERE 286bn’Béhpakihg B ODRSS candistiitiednito 288 sequence of
&revent muri ne 2B8 ﬁ[onmbinding.EKF. Vhi% § SNO. 16
SEQ PN pking (1o ierfamerii e amish kigh gy ©f SEQyD NO. 16 or
SE(? A BICE 901, 85PH OOR] OcdnlRishy FRRhEhckdEREn e dHiSBQUY NO. 17.
kappa variabl e region Kv1l-39.1 and heavy chain
[008SH] | abl @& 5fR@Hep BspaMbthak. id piovitkatie hiatise potelresnifited above

to _the humani zed Hu2B8 anti body (kappa vari abl e
for psedp BaRY-3- 15. 1 and heavy chain variabl e regi on

Hv5-51.1). 25DETAI LED DESCR| PTI O T RE .
10093el/ENT| @\PIP%IZ%P?%&E‘?T?] {?@ﬁ‘%’%&ﬁ ﬂ?eg}lfﬂé\{ge‘ﬁ,l’fﬁ%ﬂ“ pfefined above
for HRAR irthMein@ op evelhY pfifetatiba o 4 inodf cdii ndi ng

proteins that specifically bind, and neutralize
[000888 act i hdoyhed bispebiOerel i ppatded ehd ndindprorin 44Cefined above

The bi ndi ng proteins can“gs.used iq a variety of
for pedy MG g & AL IR PAKE S1TE BEJP AR ons. The

| ndi ng_proteins are based n th nti.gen . .

100fehci ngTFUE: Bivefe ek R P ap el ey B drd somerising a
nuclcbfde 2Qudndy endoemp ap @h@chagtbbiudn lighehain almidblet rygitwas defined
~ bind, and neutralize the. activity ot II1G-. In, . .
abojie, b @ f1U4Je0Nda, 3569 BBl dhain garisbie
region hi\@&flabdghorg proteins contain i m nunogl obulin

vari abl e regi on CDR sequences that together
[0068Ef | Ne & Briofsh Agpest, tierd ©rprdvied AARB}sion weceweahiprising the

ihe neutralizk@ﬁfgc%ivity of - these anti bodi es,
nucielfAeidSeauenet 45 9eineg )V sef ul i n nodul ating t he

wth and/ar proliferation. of HOP responsiv .
oofel's " Romeienfiseet 18T PV p 6 GRERMRI G, grpression

vectr hd@fia@kAbov€ agent, the binding proteins can be
engi neered so as to mnimze or elimnate the

[0008h$ K Of I adhtter Agpean theranis peovided pdnsiecetigainpsting mreexpression

bi ndi ng .protei ns when adm ni stered t.o the - .
Ve EPBPRINE SeleFife b St pERAT NG O pelobulin light chain
varipBle tréGoll ag depetidbatd o, ari txprasion ve@nptaipeding atucleic acid

t he bindin rotei can be conjugat ed. to othe
seaqyfgfrgicedns ffmraysRloPY heap A an gy B Jegned above.
exanpl e, radi ol abels, and effector nolecules, for

exanpl e, other protein 10 and snal

nol ecul e- based t herapeutics. Each of these
features and aspects of the invention are

di scussed in nore detail below | - Binding
Proteins That Bind HOP [00241lIn one aspect, the
i nvention provides an isolated binding protein

t hat bi nds human HOP. The bi nding protein
conprises (i) an iramunoglobulin Iight chain

vari ahl a ranit nn 1E ~rAanmrici nAa tha ctriiectnira OCOHDR



25 the inﬁunoglobulin.heavy chain are interposed
with franmework regions (FR). [0028]In certain
- ot her enbodi nents, the CDR sequences of The
i nununogl obulin |ight chain and the
“i mmunogl obul i n heavy chain are interposed between
human or humani zed franmewgrk regi ons. [0029]1In
anot her aspect, the i nvent on provi des an
i sol ated binding protein that specifically 30 e
1003fifa” s u i pRaett 6 Bietiorg et (T euti e, binding
profe) asdlkfinBATHRAE] MO wethivd |co@Piisied i) rovding Akl Iest egil andefined
conprising the structure | A- L2-CDRLF qnd .
abc)(vg)mc}ﬁzf i"?ﬁ.ﬁlﬁﬁ’ﬁp &b ihet the Ili'@%\??l EXPigsses the immunog obulin heavy chain
variéR Q&Hérﬂ-é&p@g RenioeRBOIT Qélg Qﬁ{gn Vf@didbw)[!e@ioﬁ,e@)hc(ﬁ) harvesting
~ wherern the inununoglobulin _ight chain varjiable, .
the risgiuaeeleivdin theavi ThtintgRelp upgion Rkl 1pRMnpgiobulin fight chain
varkBki-ale region together define a single binding
site for binding human HGF. The CD121,1 conpri ses
[oowésequeriﬁ@ inSBliRaiEBhséd, @n%)etrdﬂ Qp@ B¢ Pis€NBS o3 tai AGIlYHT binding
SEQ ID NO._ 8 (1A3), SEQ 1D NO 18]& 3%\,.§EQ I D .
profefs thpg sepifigylly tapt HIH inartiggan Bpgan ééQ pPigdiggproteins are
anthSdy (Rl soFEQd IReNEdnt28 at(t%@rl Ble., HEQ BiRAINCsitcBBased on the
%é 3), and SEQ ID NO 78 ( AL%%. The CDR |2 L
CDRe af fagdly opansibadieviod spwiiiseleking Hoh tThe ChRs ggyfer the binding
spe%"iﬁ@ié} SF g bﬂﬁin%%%tl:i@s NOHIEE. ( 1) bin prdiNOcanl 9 used as
~(2B8), SEQ I'D NO. 29 £2F8) SEQ BD NO. 39 (3136), .
diagpedic and Nerapagic(apmts ) Wheperd 15 alerasytic agsnt the gmdingpyroteins
are %n%ﬁeéi( I\é;%) hum%.ﬁged) Qo&i@é&é&i&%&”?’t gl)mﬁﬁ‘lg tREGH BY N@ucing an

81.4C). The CDI nprises a .
imigung uesporse st ing thabifdiehproiss YhoRITEHHETS 1 thy resfpient (e.g., a
I 10 ID NO. 10 (1A)), SEQ ID NO. 20 (2B8), SEQ

" NO. 30 (2F8), SEQ NO 40 (3B6), SEQ ID NO
50(31111), SEQ ID NO 60 (1113), SEQID NO. 70
(1F3), and SEQ ID NO. 80 (3Al 2). Throughout the
specification and clains, the sequences denoted
by a particular SEQID NO are followed in
par ent heses by the anti body that was the origin
of the particul ar sequence. By way of exanple,
SEQ ID NO. 8 (1A3) indicates that the sequence of
SEQ ID NO. 8 is based 15 upon the sequence
present in antibody 1A3. [0030]In one enbodi nent,
the binding protein conprises an i munogl obulin
lien chain variable region conprising a CDRI A
conprising the sequence of SEQID NO. 8 (1A3), a
CDR L2 conprising the sequence of SEQ ID NO 9
(1A)), and a CD1213 conprising the sequence of
SEQ ID NO. 10 (1A3). 20 100311l n anot her
enbodi ment, the binding protein conprises an
i mmunogl obulin Iight chain variable region
conprising a CDRLI conprising the sequence of SEQ -
ID NO. 18 (2118), a CDRL2 conprising the sequence
of SEQID NO 19 (2B8) or SEQ ID NO. 206
(LRI'V1IR2B8LC), and a CDR, 3 conprising the
sequence of SEQ ID NO 20 (2B8). [0032]1n another
enbodi nent, the binding protein conprises an
i mmunogl obulin I'ight 25 chain variable region
conprising a CDRI A conprising the sequence of SEQ
ID NO. 28 (2F8), a CD124,2 conprising the
sequence of SEQ ID NO 29 (2F8), and a CDR4.3
conprising the sequence of SEQ ID NO - 30 (2F8).
10033] I n anot her enbodi nent, the binding protein
conpri ses an i nununogl obulin |ight chai n

vvarit ahl a rant nn ~ronmricin A ORI ~ronnri ot nas t he
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5 NO 27 (2F8), SEQ ID NO 37 (3136), SEQ ID NO
47 (3D11), SEQ ID NO. 57 (1D3), SEQ I D NO. 67
(1F3), and SEQ ID NO 77 (3Al2). [0040]In one

WO ddi%ent , the binding protein conpri sedCAffiS2007/012950
i mmunogj obul i n heavy chain variable region -
conprising: a CDR111 conprising the sequence of
SEQID NO 5 (1A)); a CDRH2 conprising the
sequence of SEQ ID NO. 6 (1A3); and a CDRH3
conprising the 10 sequence of SEQ ID NO 7 (1A3).
[ 0041] I n anot her enbodi nent, the binding protein
conpri ses an i munogl obul i_g _heavy chain vari abl e
regi on conprising: a CORHL conprising the

[e010F €d l’i@x@ Gﬁldﬂxtg pﬁﬁa@n&&&t&@e tﬂ% a@%{{lﬁ%@%ﬁ?&fgg) x’:an bsused asa

conprising the sequence o
therapeyftis agptNg cepigin qodizenty, the bindinggrelempreent 25Y from binding to
fa cog P aétE L. DIRR, ey EQ TD NO i, S(EL RI\/RngGSaﬁCi:? e, the

. . or . D . ’ I
binding PG o HORPPY ST MUQHEH SEGH PO QB! Rishenting HOF
from HARif2BRYe c-MeOk2dhor. Broslse HGH e BediHniplicdtdiin the growth and
e DiNdi ' L] .an._ikn | lin .. .

o ISR Gu BT Y BS54 e SE MRS oo
cancerghp rFuthaguare evhea gdministered toSEGDRINGe biElifg}F@¥ins can inhibit or
reducePabRHS wa O Shfhat Ne sequence of SEQ ID NO. 26

(2F8);, and a CDRin conprising the 20 sequence of
[0011]SEQThé3e Ml olidr dspulty and[2Q0htdge HloBROnREtioR RN Bk diBdtapparent upon

.+ he bindi totein c I,Ses _.ap i agl obul i n
consickGoR bR RetoBinh Gt PR Ao RAY EMA=CoRy)
conprising the sequence of SEQ ID NO 35(3116); a

CDREr 2 conpr i DERCRIRIIONHIE AZEE BRAJFDNGD NO. 36
[0012](83[;%?11(:‘[}n%%%o%x,-%{x‘éa?c%%ﬁe{t%% gxgqe%%htaeoggﬁﬁ*g%ge%cg ’Io the following

drawinggbodi nent, the binding protein conprises an
I nununogj obul i n heavy chain variable region

[0013}: o nfsiepsi g @ seheaptisFepersapption of g tyrienl setipodnce of

SEQ.J D . 4 31311); a CDRH2 conprising the )
(001415 GHIBHEE 157 *SietsoFt A REs=s B ope 19 70 A a-pReege v e
complgo mpninsightpulinbeayg gbigin e;&-ie_xbte rBEiGh bExhBiahtibbdict dfbiell)as 143, 1D3,
1F3, 2&9,%%,] i@lﬁgﬂk Q}?&aﬁﬁ? ?@%ﬁﬂﬁo ﬁctlts] gvg%géc I{g})g?%il %Ext%o%r are aligned

. conprises an |nnuno [ eav
against ope pRefher and &rredﬂgle@m%ﬁmgnge. signalpiRile. CIMs CORagnd CDR; are
identiffeld @ 5HES! emuﬁsxe%%%degcéﬁ% resend B $3henced O
2007/ 143098PCT/ US2007/ 012950 - 10 - a CDRi n
[0015]c onRiginsirig a tdhenmiicdiaged shbwiig@hd CORD.COIG, 4nHR8DR; sequences for

T T TR A AR
[0016] bi NEtzR@ 41§ Qgﬁeﬁaﬁ@ﬁaﬁ%ﬁoﬁﬁgimg !(13:%% Hé&'u@néa Q8Nding the

hai n vayiabl e regi.on conprisSing:. a CDR
compleie PSP B SERIG OB iRt e Refboqis { AR, 373, 288,
2F8, 3A120BB62naGIML] ThegminbacHeauRicR f6fcadFRtibbiyNG: abfhed against

o and koY R SR U B S P R cmsies
in boxe hh¢ vrpopedieaimeeompressie ERapquensasnogl obul i n heavy

chai.n variable region conprising: a CDRth
10017] - o higyre £ Ay tobematingliagrew shewing thatPRiz SORg4and)GDRg sequences for
cach of ThRmb2nrR@RBiS i chdlf vERMIEREBN Sdqusiel Mlesd¥ed i Pigure 4.

(3AI2); and a CDRii3 10 conprising the sequence

of SEQID NO 77 (3A2). [0048]1In each of the

foregoi ng enbodi nents, the CDRui, CDREn, and

CDR113 sequences preferably are interposed

bet ween human or humani zed i nmunogl obulin FRs. It

i s understood that the binding protein can be an

1 Nt art anti hndyv Aan anti nen bhi ndi naa fr annant
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22 (2F8), and an inmunoglobulin [ight chain
vari abl e region conprising the am no acid.
uence of residues 20-131 of SEQ ID

WO%“?%B*}"’”[OOSB] I n anot her enbodi ment, tthﬁ?ﬁﬁ?zﬂ‘E’m%"

protein conprises an |nununoglobuI|n heavy 10

chain variable region conprising the amno acid

sequence of residues 20-139 of SEQ ID NO 32

(3B6), and an i munogl obulin |ight chain variable

regi on conprising the am no acid sequence of

resi dues 23-129 of SEQ ID NO. 34 (3B6). [00541lIn

anot her enbodi nent, the biading protein conprises

an i mmuno gl obul i n heavy chai n variabl e region
0 nﬁa@ﬁt‘t&’ Hi2&s
loo18 {0 TRlgkee SE%??%W%%E42 EDjI e tre tomor
mhlb“PYﬁﬂS’er‘&[ SatiIOR agibodien 4% %%Béd{laﬁmm xenograft
modelC Difididndh B@reshiirdas PRS; @iahgl e SRHSPIRE 1Ot T8SF dntﬂﬁady 1A3; X

éq%g%égwgﬁiég%@og%ﬁ A f%]po&l%g%ﬂ?i] HBr 3REod5 1F3, end

cndsmqmﬂwmogtmbmh&ﬁﬁhemﬂmdgﬁﬁsn vari abl e region
rising the amno acid sequence of residues
[0019]2 0- Figuregt is gEEPhEUREarizing resulpirgm 4n g;pen@ﬁ;ét ta geasure tumor

mhbub%ﬁﬁ%ﬁﬁﬁl}l@l‘ luitﬂ:'ﬁthe@ ETBB rlFQafAﬁéﬂd@HSQE a®118 xenograﬂ model.

Diam SRS % D G5oa 0 STRES R £ B o

HGF aafibaiy 180K, cohh@obﬁﬂdlaﬂ@-ﬂﬁfbmemndmbm rand eiscl@srtorrespond to anti-
obulin heavy chain variable region

HGF 4nl{H3HY O .
conpri'sihg the am no acid sequence of residues

[0020}20 i-‘?g%l:réiﬁ‘ is afefpid anﬁ'?g dulsd) lasﬁfbg r&dnance data on antigen-binding

|nnunqa‘obulln | ight chain varlable [ egi on

affinity ghefenation oF ptercting hefwaen Rmwadd(ehand Qymenics fhiffggc/umanized, or
humantzed BB 20fibodie® The MOl 166 the fains of RapraQ{yhi’dHain and IgGl heavy chain

t her.. eqbodi e .bi ndi n_conpris "
testod R RS B R b g Rl [ Vs SRl 2 e
imkmempbnsnngn$he am no acid sequence of reS|dues

-141 of SEQ ID NO 72 (3Al 2), and an
lﬂml. mrﬁw B @baT chart gREmERZIng exRerimsplabdaipigisating that Fu2BS8 binds
an eplﬁpmml @:cld%ﬁze&ﬂhﬂﬁn@ﬁioﬂocﬁ&ﬁﬂﬁﬂi@&d WIBS. GhAAesd or chimeric

238 wit PR p P R BT AU PR Rg? By BF Bppisisd o

chimed@?B® eTherebility efnouset2B8ad he @0trelrntbridy geqiydimmﬁ gopyanti-HGF
anuboﬁf)%l Bind %etJASﬁ:?e‘&fHG P LyaSaddh Q56N WYL ﬁ&nﬁ%ﬁ Bﬁﬁllénnbodaes and

0059] I n _anot her aspect,

chlme%%%%memt muaw 488 fraw hinding HEE- Wﬁ@.hﬁ@ cﬁffﬁ‘tpé%*o the chimeric
2B8 aﬁd%&y,%kd}cb%ré%m@oh% thd BEmB Rl INE: Hsraﬁﬁﬁ:kds} (kappa variable region

Kvl1-3 %Z gﬁ%h ST Féadai)x a1 mm‘n 2 v? %3 r#,waé:lkg;p% ﬁ%ﬂgspond to the humanized

Hu2Bandodyt {kag)aofané}dgﬁbﬂ\lo.r?, -15.8 afd-hed BB cHitiuil vagi@bl¢ region Hv5-51.1).
light chain variable region), SEQID NO 179
(Hu2B8 KygrianlebisiicrRNaoN oF Bk INVeSaoN SEQ
ID NO. 193 5 (LR2B8LC light chain variable
[0022)r egiTBdnverAiod 196k :d, B P, uﬂl&ﬂthé HBbd#bﬁ?tB&lfﬁlﬂljf ofttinding proteins
that speclﬁcali]lg\g?nrdlbgr% neuh%gze%ﬂg n%'? eé Hc%xlsb artzcular human HGF. The
binding e#mnssxan be vsndtine vgmfma pf @msm mdghmpeSEQnPDcmls The

bmmnéé%t&ﬂ@ﬁasw lﬁﬁoﬁlﬂl@ Sl A draltfn FRHbMHal antibodies that
165 2B8 1 heav chain varlgg

have br—‘@goﬁel?ﬁ?d foséesw Wik tod PARSETER Be 595 45719 o particular,
chain variable region), SEQID NO 183 (LR213SHC
heavy chain variable region), 10 and SEQ I D NO.
189 (LRVR2B8HC heavy chain variable region). The
bi ndi ng protein can be an intact antibody, an

anti nen hi ndi na frannmnt t+ har anf Ar
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X9 Len X21 X22, wherein amno acid X16 is Al a,

Asp, Val, or Arg, X12 is Ala or Val, Xth is 15

My, Ser, or |'"hr, X19'is Arg, Asn, or HIS

WOR0Z143048  val , or Pro, X22 is Asp or Ser? @Bﬁ%ﬂ‘m‘“”s“

conprises the am no acid sequence 3C23 X24 X25

X26 X27 3(28 Pro X30 Thr, wherein am no acid X23

is Len or Gn, X24 is Hs or Gn, X25 is Phe,

Ser, or Tyr, X26 is Asp, Be, or Trp, X27 is Qy

or Gn, X28 is Asp, Phe, or Thr, X30 is Phe, Pro,

or Tyr. [0063]1In another enbodi nent, the binding

protein conprises an inrnugogl obulin heavy 20

chain variabl e region conprising at | east one
e B e e o D e i poeter
deﬁne@chﬂﬁa’?%%@f?r\%GﬁDRs for exanpl e, CDRm and CDRH2,

. d H3. . .
1002330, S5 o) e re g B L A iy o sty usefl in

modultiiwestbe GoRth anid/ce. prolE&Rion EDRE R reamohsiCORED, foBkmnple, cancer cells.

When %%Epdrs \Aﬁ%}?e?apteﬁl? {,] thed d%gsﬁ‘gllé%g & %seng erZ(g g’o az:(té"mmumze or

erern am o aCI

elimingig the ik of mdneinPhe | e, remons‘ﬁ;ngams(the bzsdlng eromms when

admini¥Ried t§hel rScipieft:. Fukfernfte, 2lendi {m{; pﬁlhﬁtmn, itis

am no acid sequence X6 Tl'e Xs (fly X'l

comteryplafesdhat thy pinding prcieins gy brooniigiedl T fovfor xample
detect#tié IAbelg (fdudax%ﬁplleﬁra&iﬁ&be@ aid effectdntholectfes] for &ddnple, other protein

and smgar?lr orule;l{af%;l gxaﬂ g‘%’c% ; ?ﬁ% €< ;tu1§ dg‘?ﬁs%élciﬁ of)ﬁ}&%ventmn are

diSCUSiiesliAmwrwie‘taﬂ;hﬂonN i's Asn or Pro, Xis is Ala,
Asp, Gly, or Gn, X19 is Asn, Met, or Ser, X20 is

%MM or Ay. CDRm conprises the
v A U e R g B o e

HGF. A28 bindinkgtpraiein @mpnéeﬁ 4i) s inGhynogiobhBw ligh(2hdin variablpegion

com S ST Bl byl Bl Bgvy chuin

variablegegiomeqmariging Bbma cerpiypeatariy detegnipiag regionsdGPRee wherein the
immud@RBuR Lght EhaineQidble 3giCh ¥nd HE SnBtndefibulikBhvA §ha1n variable

BN K W 0 X

amino aeid septamed it XXpRer B 6 X MOX (K QUR| mzoa;@ Xmﬁmwmm amino

T e e——

is Ile Or Val e m%sps Res: Sef, Vah@r &, Xe ironeptidsionndios b Ke is 4 peptide bond
or ASp', XwLiQQﬁép'ﬁHQ Qéimi &Qﬁly Rg idd ﬁ%‘tﬂ@b&ﬁ% Qlsh, ﬁ;@% 33&?@& bond, Ile, or

comprfké)ﬁﬁsfldnino aaﬂtsa;mmm;adhmm}sw X&Uh;e,n Biz4) d&he@mﬁ@mﬁd Xis is Ala,
Light chal vari.a
Asp, Ag%’@gn&g%]ﬁp%? TSi'NG 5}] aél_))ﬁf‘ ‘%Sélv PHiy~a ’e}g ésn‘%ré Asn, Lys, or
His, sze#; bt @wdirgr Xmis A, gsn; Gu.Anbgir $rd, 3z BfASSERRT dD TRO, CDR L3
Compr§%5(81ﬂé6 MSE%’EI@D s G X% §(§‘ %%%lzg X%@g lPer Th’i)‘ 8Wherem ammo acid
X is ffﬂsé*}% of Glrt)?faﬂemﬂﬁha&s@?’l& §@q'a@nere :ge?iée%éa) Ile Ser, Trp,
or Tyr,fX0 8 GIREGE A4 of 885 Ksd ik Rgp, WsnFQ, N2, 0O T{r]AR)is L& Ehe, Pro, or
Tyr ID NO 29 (2F8), SEQ ID NO. 39 (386), SEQ I D NO.
" 59 (1D3), and SEQ ID NO. 69 (1F3), and (iii) a

CDRE. 3 having a sequence selected fromthe group

consisting of SEQID NO 10 (1A3), SEQ ID NO 30

(2F8), SEQ ID NO. 40 (3)16), SEQ ID NO 60 (1D3),

and SEQ ID NO. 70 (1F3). The CDR sequences can be

15 interposed between human or humani zed las. In

nt haear anbhndi nant o + ha hi ndinAt Nnrontoaln ~rANNYPrI caoc
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- 16 - [0070] hi another aspect, the invention

provi des an isol ated binding protein that binds

human HG-F with a kd of 4.0x10-5 s-1 or |ower,

WO30Q30439285 11 or | ower, or 2.0x10-5 s-1 or PC&E07/012950

The isol ated binding proteins can bind human HGF

with a kd from5.0x10-5 s-1 to 0.5x10-5s4, or

from4.0x10-5 to 1.0x10-5 s-1, or from 3.0x1, 15

s-1 to 1.5x1C15 Sri. In another aspect, the 5

I nvention provides an isolated binding protein

that binds human HGF with a KD.of 100 pM or

| oner, or 20 pMor |lower, .gt 10 pMor lower, or 5

pMor | ower. The isolated binding proteins can

in | i i i MeinQhat binds

10025 08 AP pepele s bt fidi ok BN U, bttt
humarf HGFcoorysiag @ argmspymoglpbylindiervbiehgiy yagable B%ffm cornprising the
T By R R dar o po o voe rgion

det erm ne e ods, an r e . . .
comprEHA PR eI e HEmR BT LC Gy (hri5 4 imgusogiobin
heavy ahath hefabhapgioh and the irwnwergldbohin pgivwhaie yatable region together define

. 1sS0late indi A t ' . . sence X
s R L R O S b .
Tyr X3 Bk, Wirein arging acifdh intsm9en, Spher Bhn s ighsy Bttel . or Tyr, X4 is
Tie, L SNIBIXORIAAMALS| & dok NAPRAYEBRpriskaFthdbrhitio AcilBedu@fic® X Tie X5
t han 5 at_ 37C._[0Q072] | %%éker aspect s an%}g. Lve. Gin
X Xue Ry et Xt R Kirdts 5 " SeicTAS A FRACHFE Xo s Lys O,
Glu, Vil i oS vf, DRB Réo) dily) Get, TS, oMEYr, XborAlexopt Ber, XKhes Gly or Thr, X

. bi.ndj n rot.ei can, have. | Cs044(C rafd :
s g, B 4 19 ARy OB M T, s
Asn oaBpuK s Bsn 4 5o, Biss A, Bsp, 610 Gl Gu, BracbrBep Xagds Asn, Lys, Met,

or Seggzg)?r%?%? %E{eg?: Wﬁi‘n ﬁg i ﬁfs, ﬂfeﬁto?@&l, )%gﬁ %b,t@l? or Ber. CDRys3

certal n ot her enmbodi nenfs, the

comprisiep, the AgrisT agideteAuenes ot Peadis e Meiprguser Xs X3 Xse Tyr,

. wheretd Y96 861@ 55,08 Al XnMBli; 6r GRI K§ i G CCeu, @ab Adrayr, s is a peptide

20 ing the t hod .descr.i bed in,Ex . ..
o, S5 e 5 B LT U L g o
bond, 58u, i I'yniX,$ BapeptidertehdrGly) eudBrg, 40Val3E;o i3@ pertife bond, Asp,
Gly, ogg%%}%egai’s%?leé@ tﬁnd,lAs Oafy BBA oLfyd QUEE pepi€Bond Ala, G, e, or

: d? e protocol described 1n Exa&%f
Tyr, ?@(@)Met|0ﬁbeePigsa18rﬁ1%Phéwenbodi ments, the binding

002 A RS bRBAE it s
chain MRS tisyndghobGtin hbavy chitn GRIueT4SE) the Shgmertibersfs agted above,
Furﬂle?%ﬁgerb%t?se%r_gtotgé %%Plnh% b dﬂﬂ%{é@fﬁﬁgﬁ E? %/&é{n%ﬁmody or an antigen

[ stinmulate

bindingHereptent thereef, eonp bipsyp@etc a@ibpdy Hfet h an | Cso of 2
nM aqor |ess (Table 8), ing the assay descri.bed,. .
100275 T com gt e oR FTAPET oL AP G o S gt chan and

the imkQR34ipRBilhticagy ¢hait @t iserpdsed withifinewbikongionn(FBS
: produced in vari ous ways usi ng approaches know in .
[0028} he TartriaifetheraxheginesntsDiia GRE ssauenses efifbgippgpoglobulin light
chain hhdDBE ifRBhSHIMALL BBAE chiifl R/ iSteAstaRaven Ghidkilor humanized

vari abl e regi ons can be chem cally synthesized,
ﬁﬁ“mﬁ@ﬂﬂﬁgﬁn%onnercial synt hesi zer and 30 sequence

| nf qr mati on_or oy o 1\l GrMhat specificall
too25] 7} 3 ARihH s HetlHUalGL FloUiac SR b Mftnb robbifithat specifically

| ecUl'es cdn

‘binds BOOF HGFO TRPUNHS X0E7INGeRgEEs. (a)1an immyzpglspylindieht chain variable

regio%;ﬁﬁﬂgq&_ SREMECOR, ,-CBR] UCDRG an® (1) immufsiEbtalih heavy chain
region codi ng sequences, and expression contro
sequences, to produce conventional gene
expressi on constructs encodi ng the desired
bi ndi ng proteins. Production of defined gene

~raonctriicte 1 ¢ wathin rotiti ne clvill 1 n +the art
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WD 20071143098PCT/ US2007/ 012950 - 18 - be
transfected into nyeloma cells or CHO cells using
establ i shed transfection protocols. Such
WOPHHEI St ed cel | s can express VL or V|| FPCT/US2007/012950
fragnments, VL-Vu heterodinaers, or VL-Vn single
chai n pol ypepti des, conplete heavy or light
i mrunogl obul i n chains, or portions thereof, each
of which nmay be attached to a protein donain
havi ng another function (e.g., cytotoxicity). 5
I1'l-Modifications to the Binding Proteins
1007811t is understood that.the binding proteins
can be nodified to optim ze performnce dependi ng

vanabiéqgéloﬁ, Qﬁl&i‘ﬁ% b ﬂﬁﬂuﬂ:?g@olﬁim i3 Qﬁ CM @&%l@fegitoﬁ lablP the

For™ exanpl e, when_ the bind protein 1S belng
immunpglabulin h%mf ﬁ%aﬂawaﬂeeea@wge Weﬁm weEinglg b}é\dﬁlgéitﬁ for binding
humarCAGF D TheVOR{ | @thprites HdbGdRict $ctectedTHOROBE Bidubc¥nsidling of SEQ ID

vo. s ik, BN, § thBbr e p b R B tp o as o, see o

NO. 4% (i!mll@g(SEQ)IIBNOt be1ns),HE) ID NO. pe(itH3)end 8EQ ID NO. 78 (3A12).
The C@ﬁa %r[%gs%l o e%u%@e sfe'rfg%{egrﬁ‘oni: %1% fg,rk oug g(btg.%%né X{’ Qﬁ@ )ﬁ!) Wo. 9 (1A3),

ONS can be ac
SEQ IDNR.| 19288 SEQERIN 22 BH, SEQHRIN@SS (&BMEQ@M% 49 (3D11),

SEQ IBNO. W@lyﬁqumt@c@mﬁ 586 1h¥o. fﬁ%ﬂ&hi}%nh @%Q[ID NO. 206

antlgen|C|t of antibodi es and anti body fragmnen
(LRMEZES Resromprises prigauenteselsried @f@gﬂ g grog consisting of SEQ

ID NQUse i A3), SEQIID BoD 20 @BS)] SEQ & NG 30 RF8)f SRIB I 0id. ¥0 (3B6), SEQ

meRbo i 941 PR B, o Sl AR By oo so omra

Throughdmt thee spesifwdtionand claimm e sepeenbistidioted by apatingar SEQ ID NO,
are follwefih ﬁ:ﬂl:ﬁfhééseb)ﬁlﬂg h}ﬂﬁ)%ﬁ?ﬁ:ﬁ Rad BIHESn BP?-'e E)arti.cular sequence. By

antlgen|C|t I 1 humans process o

way ohexpmpleedEQ &0 0. f A fféwfsﬁthatﬁh%ﬁeepwpyf SEQAD NO. 8 is based

upon thKEGnEe frefinb B A3EbHEOLLI. NS have the same or
substantially the sane affinity for the antigen

[6030]as Iheneenibgdinght, Herbikimpmbeadokipnicksrag ipmmheglobulin light chain

vmabl\éﬁég:gx?édﬂpﬁgmfgra%ﬁkﬁQRLSQ%Q%@ s&f&‘é‘nc Ibeb%‘WO 8 (1A3),

mani /at’t on-appr oteln

CDRuxqogprisie ithe spnease o SRMEYNGL 8 |(Mq3)c@1dsﬂ %mee@p@ﬂsg the
sequendé oPSEQ MO WE® 013y one species, e.g., nouse, are

repl aced with i munogl obul i n constant regions
[0031}f r o @oﬁl@tﬂﬂn‘hdmdtrft,fthc Binting petdie Somyfrisgs an Muutvgobulin light
chain VaRafiB AR R%EIE%I{ e%&ﬂiﬁﬁsﬁ% 0 %%E&%X of r$88 mNo. 18 288), 2

nouse-
CDRycegiPgAing éhmem@ege of SEQH NGk b9 @B8) peSEQIR NO. 206
(LRMRIBBIOY) 8 & CORGLedoi}RisGRUR RERALL of B N NO. 20 (2B8).
sequences. This 25 type of antibody engi neering
[0032]i s Dheswihebathodirent.akabipliag pibin tafptiseQabibarhuilkd8bpulin light

51- 6855 hbu
chein el bl e HEPR. S hoppiak & &lunlB PSEATR 0. 25 eFe. 0
CDRL@oppHsisg Sesrpisneesti HEQ B> 5002 36FS), Robi ) comnising the
sequenéa B NdCabidrgy) . [0081] 1 n anot her approach,
known as CDR grafting, the CDRs of the |ight and
{00331h e almanﬁfhaﬂ dinbodimeny,aké bihdiiag b@%ﬂ&ﬁmﬁfse% inithino@MYulin Light

chain e Bl B0 R TLNG] coieing srdiencs of PRQ TR 38 689). 2
CDRxcamphsing thefsepentemt SERUMDBNORRD @B9) end e CDR i ncaanising the
sequen¥DFARY 13 143096 1JS2007/ 012950 - 19 -

enbodi nents, the of the |ight and heavy

chain variabl e regions of an anti-HG- anti body

are grafted into human Fits or consensus human

FRs. In order to create consensus human FRs, ERs

from coviar al hiimn haavwvw ~rhaitn Nnr |1 aht ~hal n




10

15

20

25

30

- 10 human antibodi es are prepared using a
transgeni ¢ nouse in which the nouse's
anti body- produci ng genes have been repl aced X

WOMBAA i al portion of the hunan anti bodyfCT/US2007/012950
produci ng genes. Such m ce produce human
i mmunogl obul i n i nstead of nurine i munogl obulin
nnlecules. See, e.g., WD 98/24893 (Jacobovitz et
.) and Mendez etal. (1997) NATURE GENETI CS 15:

146 156. Fully human anti-HG nonocl ona
anti bodi es can be produced using 15 the follomrng
approach. Transgeni ¢ m ce_gant ai ni ng human
i mmunogl obul i n genes are i muni zed with the

[0034]‘3"”t w&ﬁﬂ%ﬁ DS BEERT the B in c#r%g%t %}1 ﬁm‘}n&'.xdg%obmm light

m ce en are |ned
chain Wrrabh regign %qmmsmgéépw:tcnmanw@ha sefueRqsof §E|Q ID NO. 48 (3D11),

a CDR} aenﬁrelﬂgrts@@ﬁaeﬂmm@ b raogon B Cldla EHIRE Somprising the

soqentp e EHEIDNTGIDIN, o ior e el +o1 ohas. ¢ hat
{0035 B 8 gg:%%ﬂﬂap Eﬁg&q}ngt?té g §ﬁ:{d¥ﬂg§)ﬁ$t9m ot Jilgeg an mnnu%oglobulm light

-

I on can
chain tﬂ@ﬁ?lﬁgﬁl@dcqmwhu@tal@Rmp@mmsthe deqyenngiof FEQIBNO. 58 (1D3), a
CDR.S mﬁnsm@tMQ&ﬂééef er@ D wrsa [ Ep3) dndld EDR] REINBTsing the

pr ot ei n |s(ﬂe|n be used as a fherapeutlc

sequeriep; ahSER DTG0 Dﬁl‘otern can be conjugated Wit h
0 her X fector nolecu -

0362 Gl S, BE €. Ra Eop B8 B IRl putn i

chain Vegiable eegio eomiprisirgta G ebiprting threseqmemeprSEéaIﬁ)NO 68 (1F3),a

CDRLP&%QQ] SRGERY se ﬁéﬁﬁemth@6§% 48! %‘éik & gthe

abeI or _toxin, 25 then, he agent can
mmuﬂ@ﬁ@ﬁ$%%ﬂ?9“%&@¢ﬁ@ﬁ to the bi ndi ng protein u3|ng
[0[}3'7],[S L: ﬁ(gf" e C ﬁ&%}cg%{ﬂ'a%ﬁ i nﬁmm?oglcbuhn light
dmmguumhmwnmcmmmhm@acmkmcmmmﬁm@ﬂmammmmmﬁsBQHDhm)786A1m,

s con Sty A PO Sl e
SW““’@FP%%‘WB@%&%@AHN coupled to the effector

R g RN R a—

preferdblysare intgrposed batsveamhurhen @Ghuaanizéd inchecdglwbalin FRs. It is understood
g i iml.ag. h

tlfat th(g?ﬁggﬁxg éfngeﬂlf %&glgec%n:}%rﬁ tleaﬁﬁﬂé%ﬁ an%lggﬁ Ll%dmg %‘a&mgxf?t %mreof, ora

biosynthgtigatibadogCT| US2007/ 012950 - 21 - |V - Use of

Bi n Proteln 0090] The |ndin pr.ot ei ns

100391, PRI P e LFONA FISWGPS 28 152 MLt prtein hatbinds

humand @Rt Tios biadit pfo&meuﬁmmﬁg@mhn infrh)rbigRibalye bidave chain varisble

regmnéglﬁ lllsqﬁéﬁlggéltwhe i v t i orfultz[gl% g%dgbeﬁ il 1319%'“]??1\%’?11“ light chain
Vanable rem whetsin the immbroglehudin heawy ghiio vatigbiracaivn atd we

unmmﬁgﬁblﬂﬁ?ﬁgh@. Bifain Eﬁ{abfe)@%f% Seefbbf defthla Qx'nQﬂ 'bﬂﬂmg site for binding

Rrot el ns of the invention are useful I'n

uman HGE o Hhe GRRuy comnaises fseauaies pRlgsisd fram Preararp.c\?gslsung of SEQ ID
NO. 5 (iASpB8EG IDNCIi1S ZBR) SEQ EDIQ. Nazlrsauss@mm@o @b (3B6), SEQ ID

o. +S@RAT] seGich, SEaPRL SREMPNGS & Mt EoiPHG B can

the CDRgt pamnprisgs emne@n seipmd)ﬁtm the greurt eompistinged ] SEQHENO. 6 (1A3),
SEQISXRN36 @R8), SedIONP.S6 (PY, S¥oehhas Bk\(See BRI NO. 46 3D1Y),
the binding protein so as to inhibit or fedlce
proliferation of the tunor ceII In certain
enbodi ments, the binding proteins inhibit tunor
cell proliferation by at |ea.st 50% 60% 70%
80% 90% 95% or 100% [0093]1In certain

onhndi nrant o +ha hi ndina Nnrotoartn 11 1icad t n

Di
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20 dosage anount and the di sease condition being

treated. Exenplary dosing frequencies are once

per day, once per week and once every two
WOR005143¢%r r ed route of adnministration is PCTIUS20071012950

parenteral, e.g., intravenous i nfusion.
Formul ati on of nonocl onal anti body-based drugs is
within ordinary skill in the art. In sone

enbodi nents of the invention, the binding
protein, e.g., nonoclonal antibody, is

| yophilized and reconstituted in buffered saline
at the tinme of 25 adm ni stgation. [0098] The

bi ndi ng proteins may be administered either alone

SEQBINO 6P, BROITBINGI de11 PHNSERBNGRRYAIHIEY D NO. 202
aCtlvelnrelentS her active in
(0288 B, SO P B s ks 4nI5e % S16S N0, 204

(LR2ZBSHIS) /8 SEY I WNONE0 RN RIBINC); &b d the WDIGA RoMPrises a sequence

Se‘mg%rgf*g@g & Crer o SE NG, 7 ﬂgﬁf Iﬁé&'ﬁﬁaﬁ;@ 3b8), seQ
NO. 2P(F8RISES 00KOL mmmﬁ@mye, 41 @RIARISEY IISOUSR(D3), SEQ ID
NO. 6% ﬁ%gﬁaﬁgb rl\%e}"f@ ined with a

ceu |caIIy ac able carrier. As used

[on4n]h e Lﬁi dhe en&ﬂ@dx%&lgt | lF /tﬂe‘b'i&ﬁt%got &Efekﬁ%%ﬁé&%&%&m@om heavy chain
rmaceutj ca accep ahl e _carrier
variablg resion womprispyg; & DRy ygmpysing fhe ﬁT‘E‘en"Fr?égEéﬁRNo- 5(A3);a
CDRH_«y\tdnlipantghEs &qme Of SEQ I tHoTsdil A3); and KIGDBR comprising the
se uesw % ﬁggs n contact with the tissues of
TUEE Fah el ngs ini mal s wi t hout excessive
[oos1]t OX iifddoYher érﬁﬁdcﬂﬁgﬁt,olﬂe bﬁhin@ rp%t&n E@lﬁﬂ@é@§ fn mﬁﬁurﬁtgn)%{lhn heavy
probl em or conplication, connmensurate

chain Yagiahls FepifreeoBwREREt hBRxr cammpising e seaw@r:%?-’f‘(%%@ ID NO.15 (2B3);
a CDReheuihitishe {he seqtaRp bASER 1D INU.LIBE2BSNSEQ 0h NIRi20Q (HuZBS

o R e
(LR2B8Epir SEQ, IDANGr 2G50@ERMRBABSH Caicné p (CHIR e coapnisingrtbs sequence of

gard, are intended to include any and
SEQIde EHFQ‘ %}ﬁs sol vents, dispersion nedia,

[0042)C Oatd HGther &ERIRBES, ﬁ@ﬂmﬁ&ﬁ Q}E&%r @nﬁhlﬁﬁieﬁblﬂ Renunoglobulin heavy
at )

ts, .and t he. i k
chain GRSk e o Singt PR G RGITAE B e eaes, gt SR P NO- 25 @¥B);
a CDRgiechneprizing tgentsicé of S| D M Q6 (RS dnd saCDRys@omprising the

mum?gpﬁﬁ?(gfﬁﬁd_%g% in the art. 10 [0100] The

tions ¢C conveniently presented in a
[0043]dOSBOS oI Embidbd) rtﬂe £@RBin $rd¥éif P@hMtkeb¥n RMMunoglobutin heavy

sultable nethod udi ng f t he net
chain \grphle peaion FOPmTISING aﬁﬁ)ﬁmﬁevp'a ﬁsimlara 5@&5@&1‘0 35 (3B6);
a CDRgoepgsisingale @fudrae of $IHE@ D Ngh %Mmﬁ)ﬁarﬂ&a CORmtbaipesing the

its intended route of
SemRmL§ﬁ$ﬁ¥§??§??oncﬁgggnples of routes of
{0044]20 M HndthkAdrhRNAirh &6 HE BinBR %Eﬂt&ﬁ e&mgm M ﬁﬁrﬁﬁiogﬁmuhn heavy
o

or. non- parenteral adn1n|s ration r @?
chain Yafighle FEHILRSMIF B ISP RH comesising i SSEFegFE of SEQ 1D NO. 45

(31)111 ammdg co@pridiOne @é&iu)sncetdfaﬂsgﬂm.?l& (3md)| B@Ci GDRyy;
istratio ons 1or oral or

compnﬁm%hetsg‘ﬁ%ﬁm %*E?%‘ﬁ‘?&ﬁ 422}'% be prepared by any

[004530f fn%oﬁ&t mﬁgolmgmmgbﬁtw smﬁl!;mrem%a&giobmm heavy

. art, describ r_exanple,_ 1 n Rem ngton
chain vapiahlpEreim SORRIISng; aRP Ry copgpising he seweke of SEQ ID NO. 55 (1D3);
Publ i shi ng Conpany, 1990). [0101] Fornul ati ons
suitable for oral adm nistration can be in the
formof: discrete units 20such as i njectables,
capsul es, gel atin capsul es, sachets, tablets,

+rnrhac anr | nZannac oarh ~rAant a1 Nt NA A
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acconpl i shed, for exanple, by filtration through

sterile filtration nenbranes. \Were the

conposition is lyophilized, sterilization 9
WOPA43488t hod can be conducted prior to or PQE’USZO 7012950

followi ng |yophili7ntion and reconstitution. Once

t he pharnmaceutical conposition has been

formul ated, it can be stored, for exanple, in

vials as a sol ution,” suspensi on, gel, enul sion,

solid, or as a dehydrated or |yophilized powder.

(2) D agnostic Applications (0105] Whenever the

bi ndi ng proteins are used.f{gr diagnostic

pur poses, either in vitro or in 20 vivo, the

a CD}{)' Qgﬁn?ﬂqsﬂé &L géq&??%%)? Fﬁé\MIbyN@ I §¢ C#.lﬁgf ltaﬁgsll @b&{;{;?c(omfnsmg the

y or in th a deted
%queqqq@f§ﬁﬂé@tmlgﬂﬂﬁbty can be any noiety which is
cap bIe of uci n either djrectl, A
(0046} ndl ‘E‘B %81"3‘@ E?i“lé‘“bgulﬁﬁ‘ﬁﬁn “’EBPQI"‘@%%HBPE‘PQ%‘“” heavy
chain ahiabmtra@bmcdmpreﬁgg aepiee campristhioahs soaee oSSEQ IANO. 65 (1F3);

ORI b xS R Lo

sequerfide @ BEQIBMNO0¥7 @H38ni | uni nescent conpound, such as
fluogrescein isqthiocyanate, rhodam ne, or 25

[0047] i1y arqiler embodipsyiic binging PIatels) REIPTIFRS an immunoglobulin heavy
chain mw}g@aﬁ CompBiir: @ @lmmt;;ﬁ OSthShRSE, thOSeqhiaics ef mhz ﬂbl NO. 75
er ase;, a. S ro
<3An$ Ebfts S pienng e veliens o ST D, 76 ffad spF o
p@mmympampﬁmbefSBQID@«&W@HB&!Zbd that the bi ndi ng

ﬁnoteln can be conjugated to the detectable
{0048)yp &n gechof Hg fereaein® enbesimenip it RBa1. CR&wn 2pd CORgs sequences
preferdily arefiRErpBicaRivacn BEmAECSHnRAG 4 ufln BlRs. It is understood

e & i i g

biosydthdibhiaibody/Etdd. 40: 219; and Nygren (1982) J.
| itsTocHavt. AND CYTOCHEM 30:407. The | abel s may
100499 e drpucthes gspeet, the mvnmrwd%ﬁra lwihhg proteimthet bigds uman HGF.

The bl%OO %ﬁdﬁg{i‘) 8&9 %%n hmy 2 b &Q% Béjf_%ble region selected from
the Er gD eAPH IS OL GG T st SEOATOYO0? (1A% R ges AL 32 of SEQ ID

NO. 12 {2B8))nasidas 2631 37 of BRQ GDAD. mzquabfeeldm kES9af BEQ ID NO. 32
| d for
(3136),%5% {%X?%fm}‘%%gg;ﬁégﬁz 22 éﬁﬁifé{t %Fld szoel’&?@lsﬁg ID NO. 52 (1D3),

I'Ve ‘T nmunoa
remdw?ﬂr%ﬂﬂio:ﬁ |S§Mﬁaﬁ%ﬁlﬁ'3h mm@n@szo 14010 $FQ"ID:;¥‘JO 72 (3A12) and

Wbl 1iSTRAA 2&ble - g@n aAtdebOlhR ﬁmtéﬂﬁg) thsﬂéim@ R residues

o1 g oo FALhSE e (IS oN NO! T (o abicues 20-131 of
SEQ Ibne@. 24288, tisidass Z8AThol aTissienh MOt 1;14 madgwwdwmaelzs of SEQ ID
e ini e ant

NO. 4£’§i1ﬁ‘1¥fu YAl 137 0P 123%519?13( 54 (118 lglenilgﬁﬁ gégg ID NO. 64
(1¥3),lgnd residnes ZlﬁWWﬂSE&H)H@t 7‘bwzhnd t he | abel ed

ant i bOdég forma "sandwi ch" i nmune conpl ex on
10050} )¢ Ingngher erb?ch@e%tu% Binding preleig samPESEs 47 Brstasipbulin beavy
chain waﬁlaﬂie&@dmnﬁmm&m AEPnAWE s@RBnR A RdidaaiIi- B of SEQ ID NO. 2

(IAS),C og‘gjg.:lent Sofgo%% ﬁﬁ% ! abel ‘gf?%}ré’tgl(ﬂ’g’%%ﬁ’%% amino acid sequence

ofresidlwﬁllfiﬂédfism@d{@lﬁlz&ﬂ)t he support's surface.
Alternatively, the antibody free in solution can
be detected by a third antibody |abeled with a
detectabl e noiety which binds the free anti body.
A detail ed review of immunol ogi cal assay design,
t heory and protocols can be found in numerous

texts, including Butt, ed., (1984) PRACTI CAL
1 ANAINO OV Narecaoal Mellar New Vorle: Harl naw at 2l
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25 panel of hybridomas was sel ected and the

hybri domas. wer e subcl oned and expanded. The

nonocl onal anti bodies then were purified b
WOMN{14%%By chr onat ogr aphy on Protein A/ G ré’§T’HSZ°07’°1295"

under standard conditions. Exanple 2- Sequence

Anal ysi s of anti-hE1GF Monocl onal Anti bodies

[01131Thi s Exanpl e descri bes isotype and sequence

anal yses of the anti-hHGE 30 nonocl ona

anti bodi es produced in Example 1. WO

2007/ 143098PCT/ US2007/ 012950 -27 - a.

Det er mi nati on of HGF Muring .Monocl ona

Ant i bocbLI sot wes [0114]The Iight chain type and

ea anal;
10051 W‘é‘ﬁ%‘?ﬂr}'ﬁ {ﬁéeg]tt’weeblg t%g&l soStrip l\/bulénﬂ[ﬂ]%g@Ismm heavy chatn

usi ng

vanabmen errairising thoartipo lRgigsgqverrs qﬁiﬂtﬁldﬂﬂs LY f SFEID NO. 12
(2B8),ta‘.‘&§ al G %ﬁf;:j:ht' Asih HSdbIORSich BoeREsiARE hifho acid sequence

ence All the antibodi es were

Ofr“’S’é‘éﬂS@l]rTl ?%é’é F‘%IP -a]i4r{2§8kappa i mrunogl obul i n

ig ain n n
[(}OSZL hai E'hamb o F‘é ri A {119 gl [?’p'géels e CL"S@%%/ gl obulin heavy
chain Enipblgiregion enremrisgisdhrdmiino Hedvgqum of pasiges 20hk7rof SEQ ID NO.

) mn‘éil Fah@Gh ﬁnﬁ&%g@cﬁﬁhn Elgﬂéﬁlﬂ %@Able”i%o%&n SoxdideAt &flino acid

rom each nonocl ona

doma cell line using
Seq“elfcﬁéfﬂ?eldﬁ@&s&ﬁimfﬁﬁﬁ@p‘%% ¥4 @&8br di ng to the
100533 i A EpSBER: ERP e T SP PRV B ovlin heavy

chain geiableatgioh cipriyingttee BiinSMARTX|LUENARACESEIBNR0-139 of SEQ ID NO.

32 3ERb bh Gk @ugﬁ gﬁ%%ﬂld&&ﬁ&b% %ﬁ%n%@xﬁ %Q%t&ié% S acid

I istruct | ons e ol I gonucl eot i de

sequexnse phissiduBTZ3SRRE SEQ IR X@: 34 (3

{0054]8 g? fua%@%%tr a}ﬂ%@gj@%@&%&nﬁﬁ p?%gin ?z’:ol)npxgisswE aoh im%m’\ipoglobulm heavy |

chain ¥ariable rédidd didnﬁﬁristt&tth& drhihd hold sejuencatof Feeidvues208] 32gf SEQ ID NO.

42 o, SR iovilin b i 5Bk el i i s
sequengf 05@5@!@%31)28 FOEQAPING. 443Ddb)-e regi ons of the
0055 R b 5 SR S et s
chain wSiabig régien Emaﬁrsmgmaeghmﬁb ekt lséq‘ﬁm%Bf&ﬁﬁih&d’no@ RlCdil‘SEQ ID NO.
plled Sc .ac.C 0N t he. uf act u
52 (llﬁﬁ end 30 imy m &"i &hg? nqz'\z}ré%l X e’gmn 00151 Tsing hEL Préuno acid
sequengerpf jefideeh M—lt?ﬁ OtfﬁEQHD W0 Yo@W3p! oti de prinmer mx
Uni versal Priner MXA%@QX of 20 5' . .

1005610t ol arcYsEembRtiment gl bindipe Futtei comprses g gmppostpbulin heavy
chain a8E6Jk kdgiddQontpéiking M6k minShadbagaas be faaida&samgﬂ of SEQ ID NO.

62 ), o iwgpipiaputl iR St Var i heinR S g o kito acid

sequengé 0(18&@168[21{\]@7 o88EQJD NO. 64 (1F3).

gccagt ggat agacagat g gggl gtcg 3" (SEQ ID NO 902
[80S7]Kaplernetnar mbagimens) 16 piading peoteie comprst p1 jreguageidhulin heavy
chain aREb18 regithd @RPEING Yhd AQndhdidBIquiics oRisMEssSAL 141 of SEQ ID NO.

72 (SAE%))G 8.?4 ?%Ang?‘f‘}?gg%“% ﬁﬁ&f@%ﬁ esrggazlg:tl col?n ls?xpg the amino acid
sequenct glaktidaisQugad ot SEQIIDadAA4 BALESEQ | D NO 91) or

5' egact gaggcacct ecagat gtt 3 SEQ ID NO. 92).
[0058]] (1 lgerinel the Suegoimrre of prolein; qgn e agjintact antibody,
an antifdh ﬁﬂ@hﬁﬁsg@ait u@:&ﬁt&%ﬁ&g&m& Afifody sitRUr i fi ed

using the Q aquick Gel Purification kit according

to the manufacturer's instructions (Q agen), The

PCR products were subsequently cloned into the

pCR2.1 TOPO plasm d using 30 the topoi sonerase
hacad Al AaninAa kit ToPO TA I ant nAalrl Kit (w t h
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WD 2007/ 143098PCT/ US2007/ 012950 -29 - d. Sequence

Anal ysis [0121] Vari abl e Regi ons (normal text)

were identified using EvlI GTN- QUEST webser ver

software (http://ingt.cines.fr/textes/vquest/).

Si gnal Pepti de sequences ﬁ?re predi cted based on

identification of the in frame start codon (ATG

that was upstream of the identified Variable 5
[0059] Re gmcanothsl agpeat, tlréeptfen(den g@quien seisolaed bindiemrotéin dlept binds
ruman 805, 58 RIS AL B 00 LRARELIN AL gy g e rsion
selected @6 thé grbtiecanextinC eREAQ JeNex aﬂ@cﬁmam -39.1 light chain variable

region), SER3B Vel P AER ST Hi ey eral Fpeigpo e  No. 103

(LR2ZBBECAishEchdin vHridifé kegidn)] d@ﬂtSWMNoAmm@deBSLC light chain
sequences_of the constant regi i ﬁed be
variableyepignls aachdi) e HREPRAS WK Peavyc galfl Ui’fé‘i% cREign sRfpted from the

group (%951&91%%@]313 1PGer 1§9QH%QB§1H%«1E PR e 5RO AL ﬁrﬁ%ﬁeVﬁégi@ﬁ) SEQID

appa chain antib sequences, the variable

NO. mﬁégu@as Hogubhevsy o BN vzt S HOA 1) E2ZB8 HyS-S1.1
heavy (t,lni% § ﬁaq)igleeg%délé sy 8{ iﬁ%gfd’(;’gﬁé ?\W&n (Jabfable region),

sequ e under
and SEQAB} N@am)@ (DBMRZMC aﬂsh‘w mg: varigtBERgidD).NOLe myldmg protein can

be an qjtgég.tgtgyg bLk %g tglica 1ég a t e;daagin%a ttlgettlgan‘ﬂbody site.
ORE R e e S

human HEIE ahathgtdint fro@ it doagriesdDd aﬁtuﬁﬁ]ano gldi8ilin @@@Iﬁﬁ@agglected from

the gmgi %&51815 gat %%Zﬁalﬁg)aig &ngg@ Igg];g% ggkg%pgg Corstant (Km(3)

allotyp® Salrei‘@é)}? tS%Q ROR0A AU 2B3AEANS. A6 Koifppd lcahstand (Km(3) allotype
(allele a)é,tl%é@ﬁit & g ggtyé%a{aag&(captpg%ggsatgr?tc(ia(ng(g)cz?l}o%}pe {allele 1)), and
SEQ ID NO. 201 (LRMR2BSL.C + Kappa constant (Km(3) allotype (allele 1)); and (ii) an
immunoglobulin heavy chain selected from the group consisting of SEQ ID NO. 163 (Hu2B8
Hv1f.1 + IgG1 Constant (G1m(17,1) alletype)), SEQ ID NO. 167 (Hu2B8 Hv5a.1 + I1gG1
Constant (G1m(17,1) allotype)), SEQ ID NO. 171 (Hu2B8 Hv5-51.1 + IgG1 Constant
(G1m(17,1) allotype)), SEQ ID NO. 187 (LRZBSHC + IgG1 Constant (G1m(3) allotype)
(allele 1)), and SEQ ID NO. 191 (LRMR2BSHC +IgG1 Constant (G1m{3) allotype) (allele
1)). The binding protein can be an intact antibody, an antigen binding fragment thereof, or a
biosynthetic antibody site.

[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 typically 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,
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361 ggttactacg gggactatgc tatggactac tggggtcaag
gaacctcagt caccgtetcc 421 tcag [0125] (2) 1A3
Kappa Light Chain Variable Region (SEQ ID NO 3
WO 2007#4§88t gt gc ccact caggt cet ggggttg ct gat BEF/Hp2007/012950
ggcttacaga tgccagat gt 61 gacatccaga tgactcagtc
tocagcctcc ctatctgttt ctgtgggaga aactgtcacc 25
121 atcacatgtc gagcaagtga gaatatttat agtaatttag
cat ggt at ca gcagaaacag 181 ggaaaatctc ctcagctcct
ggtctat gct gcaacaaact tagcagatgg tgtgccatca 241
aggttcagtg gcagtggatc aggcacacag ttttccctca
agat caacag cctgcagtct 30k .gaagattttg ggacttatta
ctgtcaacat ttttggggta ctccgtacac gttcggaggg 361

diﬂﬁotg%m,cl-&%gﬁg&ﬁ%%l, Y ghﬁaﬂ'ﬁ&e'sufﬁcient to reduce the disuifide
linkage between the a-chain and the B-chéin. Exemplary concentirations include, for example,
100 ;M DTT and 5% 2-mercaptoethanol.

[0062] In certain embodimém:s, the binding protein comprises an immunoglobutin light
chain variable region comprising at least one CDR selected from the group consisting of
CDRyi, CDRy» and CDRy5. Optionally, the binding protein comprises two CDRs, for example,
CDRy,; and CDRy,, or CDRy,; and CDRy 3, or CDRy and CDRy3. Optionally, the binding

protein comprises all three CDRs, i.e., CDRy;, CDRy2 and CDRy3. CDRy; comprises the amino

acid sequence X; Xa Ser Xy X5 K¢ Xy X5 Xo Xiyo X1 Xiz Xiz Xis X5, wherein amino acid X is
Arg or Lys, X is Ala or Thr, X, is Glu or Gln, X is Asn, Ser, or Asp, X; is lle or Val, X is
Tyr, Asp, or Lys, Xz is a peptide bond or Tyr, Xy is a peptide bond or Asp, Xjq¢ is a peptide
bond or Gly, X, is a peptide bond or Asn, X2 is a peptide bond or Ser, X3 is Asn or Tyr, X4
is [le or Leu, X5 is Ala, Asn, or Ser. CDR;; comprises the amino acid sequence Xy Xi7 Xig
X0 Leu Xo1 Xoa, wherein amino acid X5 is Ala, Asp, Val, or Arg, X7 is Ala or Val, Xig is
Asn, Ser, or Thr, X9 is Arg, Asn, or His, X5 is Ala, Glu, Val, or Pro, X»; is Asp or Ser.
CDRy1s comprises the amino acid sequence X3 Xag Xas Xog Xo7 Xog Pro Xap Thr, wherein
amino acid X3 is Leu or Gln, Xo4 is His or Glin, X5 is Phe, Ser, or Tyr, Xas is Asp, He, or Trp,
X7 is Gly or Gluo, Xog is Asp, Phe, or Thr, -ng is Phe, Pro, or Tyr.

[0063]  In another embodiment, the binding protein comprises an immunoglobulin heavy
chain variable region comprising at least one CDR selected from the group consisting of
CDRyi, CDRyup, and CDRys.  Optionally, the binding protein comprises two CDRs, for
example, CDRiy and CDRyp, or CDRy; and CDRys, or CDRy; and CDRy;. Optionally, the
binding protein comprises all three CDRs, i.e., CDRy, CDRyp and CDRyz. CDRy comprises
the amino acid sequence X; Tyr X5 X4 X5, wherein amino acid X; is Asp, Asn, Ser, or Thr, X3
is Phe, Trp, or Tyr, X4 is lle or Met, 35 is Asn, His, or Ser. CDRp; comprises the amino acid
sequence X¢ He Xz Xo Gly Xy Gly Xz Xas X5 Tyr Xy Xas Xie Xao Lys X2, wherein amino
acid Xg is Lys, Gin, or Tyr, Xz is Gly, Ser, or Tyr, Xo is Pro or Sex, Xi; is Asp, Gly, or Ser, X3
is Asp or Ser, X4 is Ser or Thr, X5 is Asn or Tyr, X;7 is Asn or Pro, Xig is Ala, Asp, Gly, or
Glu, X9 is Asn, Met, or Ser, Xu is Phe or Val, X»; is Asp or Gly. CDRuz comprises the amino
acid sequence Xo3 Xog Xos Xos KXoy Xog Koo Xz0 X31 X32 X33 Asp Tyr, wherein amino acid Xo3 is
Arg or Gln, X4 is Gly or Leu, Xa5 is Asp, Gly, or a peptide bond, X2 is Gly or a peptide bond,
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101261(3) 2B8 Heavy Chain Variable Region (SEQ ID
NO. 11) latgggatgga gctatatcat cetctttng
gt agcaacag ctacagatgt ccactcccag 61gtccaactgc
WOZEAHeBt gg ggct gaact g gt gaagect g ggact t c FGAUS2007/012950
gaagctgtcc 121 tgcaaggctt ctggctacac cttcaccacc
tact ggat gc act gggtgaa tcagaggcct 5181 ggacaaggcc
ttgagt ggat tggagagatt aatcctacca acggtcatac
t aact acaat 241 gagaagttca agagcaaggc cacact gact
gtag, rant cctccagcac agcctacatg 301 caactcagca
gcctgacat c tgaggactct geggctatt actgtgenag
aaactatgtt 361 ggtagcatct_{dgactactg gggccaaggc
accactctca cagtetcetc ag [01271(4) 2B8 Kappa

Xor 15 lﬂ? de %ﬁd & lgﬁ % ﬁelﬁg e @émrl’@r I\IQQ 1532;3&13;{ Arg or Leu, Xsq 18

?gaatc AQAct Gt gg clicatatcc¢ atactgac

Asp, @per GhaFggs 8 Jot-oHe §54sB PaalsLue.gilz ar Tifasedia bet or Phe.
f eccgaat cc at ccatgt _cagta gaga acc.121
b s s AT IS —

heavy ehdin grichthe immangdebadia 3igHi@haif egpabties bethe ﬁagﬁéﬁtgthbreof noted
g cat.cc a t ex
sbove J Bl B0 e LB 08T e AR AP L et Hhbody oran
antigey bintling deagentgheyeefgorna bidyBUitioangibodit il cagat t at ca
ct gt gggcag agttacaact atccgtacac gttcggaggg 361
10065 o g Bt eage e iacntsa the bindineprolsinagpprisys apdgipynoglobulin light
chain GRRbR a6 eRisleqhArCigERavibl Medqueéiky sdiaitggRah @garoup

cons L TN TATCL BT g SAEBAI0 s v, s

NO. 58 (8 godtSFEQHAEL 68 (F3Y 0 ppCYRechaR g Bltquence selected from the
group & E&&?sﬁﬂ &t éﬁ(ghgﬂf‘d @“(i‘ﬁs):‘i‘ggé‘ib%@é JAGFS. 3E64D NO. 39 (3B6), SEQ

gaa C acag cc ttgagtgg
NG, §3 2%%@ St o Nt 65 G300 6 CDRac bR sesfomos selocted
from tﬂ@@@ﬁﬂé&:ﬁﬂu@@mﬂgﬂw a0 flAASHQ °b wﬁ@,aqﬁm SEQ ID NO. 40

omo LSRR {55 erh 1igos A SRal OB fheges can e

mterp@g@h@ﬁvggﬁiurﬂan@a timaatigeddgc dﬂﬁ@gﬂmﬂmﬂﬁﬁm @@ binding protein

- comp @%&ng%n G oﬁ%ﬁé@éﬁ% e%b%’z%ihgigcﬁéé 5 Irlz%ll 69?1% ddid sequence

-selecteg fppm the (gequpgep%qtg]gg:f tpsisivercd lgBA7caf SEQHID WOaf) {LA3), residues 20-131

of SE@t}ﬁwtz@Qi %Gﬁ@@éstz@h@@ of 9@&@9@&5 G4 SBAYEdsidds 21-127 of SEQ

10N, 5 B g e g?ﬁié@ 3@1 ﬁi{l%é?f ot

lsosal] CCHL SneE cetrgmtbadlfng I L L T oL

- heavy ghpimvyan) ﬁgeg;@mggnmsa@ OgdRBindyying agggmwelected from the group

consisfsg & ﬁiN@JaQ RRASCSEQ ID N3, 25 (3P, SEGIHIFRIS (3B6), SEQ ID
ca acct at tactgtcagc aaagt at t ga

no. s{4HRT dna SRR GC 61 (3 08 Te LB Yo ing AyeRiras Elegied from the

group &dhsistiAE HEHHQY ID B 6 (Hesy SEGRING \Gr R FR), SEQIDIND, 36 (3B6), SEQ

100} s i SRl B ERR A B FEBRG) bl S stocea

from e enGTyTIFR YOyt (HADCSEQ 1 i@ 27 (2ER), SEQ ID NO. 37

(3B6), %@ﬁiﬁb‘iﬁ éﬁ)h t&ﬁ%@ﬁmﬂﬁo%ﬂ assnlgle é&ﬁk%&@%@&gcm be
ac act gtgaa agaggcct 181 ggaca
mterpqswb%ﬁg\v Qa wyaiEe t%cé&g@a@ a'tag@(? ig§¢ immuroglobulin

heavy I:lﬁ@cﬂaiﬁﬁl@&e@éimﬂ@ﬁ&a&iﬂ £AnG G99 Ealaa% selsgeLhga te group

consisi it f LSRR P RAG ARh: Rt iRE 43 vo. 2

ccagetcggg 10361 ctacgtgaga actactttga ctactggggc
caaggcacca ctctcacagt ctectcag [013311(8) 3136
Kappa Light Chain Variable Region (2 possible ATG
start codons (uppercase)) (SEQ ID NO 33)
ATGgacATGa ggaccectgc tcagtttctt agaatettgt

+ At rtNiatt treeannt a3t 2 Aaaat Nt e A~ ftraanat nae
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101" atgaactttg ggetcagatt gattttcat gtecttgttt

t aaaaggt gt gaagt gt gaa 61gt gcagctgg tggagtctgg

gggaggctta gtgcagcag gagggtccct gaaactacc
WOozOTHE0¥cagcct ctggattcac tttcagtgac tatt XEHUGI07/012950

ctigggttcg ccagactcca 18lgagaagaggc tggagtgggt

cgcatacatt agtagtggtg gtggtagcac ctactatcca 241

gacagt gt ga agggtcgatt caccatctcc cgagacaatg

C, caagaacac cctgtacctg 15301 caaat gagca

gt ctgaagtc tgaggacaca gccatatatt actgtgtgag

acaaggggat 361 ggttattacg gggactatgc tatggactac

t ggggt caag gaacctcagt catcgtacc 421 tcag

[0135] (12) 1D3 Kappa Light Chain Variabl e Regi on

e, (SR 39 oo 15000 s, EGRLCAIE E 201N 52 oo,

and regidnes 20-dgl of FEQIPND-62 (BFBt ct gt at ct gt gggaga
aattgtcacc 121 atcacatgtc gaacaagtga gaatatttac .
(906711 JRamofict 5 e AT PRI A SOl e Rrplem that binds
humanCHIGB g6d aﬁﬁprazdlﬁi ifogfbg g BAACaMa Claixd REIEBY 24@6h and an
, t gt gcgag ca a cagt g .gcaat C .aggcacaca
immuioll FEEThaR ptots FRbleatehe IO AOCH R fERTRTE fitpotes for
binding (i GF aitbent dagftone aferendetantipyiygglacted Sogttiacgroup consisting of (D) an
At p RS P ANEROISAT S 0131 s

tibo 0136i(1% He e SE

NO. 24 (319% and a5y ir@pw}(qbpi;@ heayy chaip yafabletegipe g residues 80-1 37 of SEQ
DNCILS 80 LRI a8 kil i i pin o
N M I
of resifiaes 20-da0 gf SBQ G0 RA.Gg (BBé)gael @idan Abkilblly hadangnggtunoglobulin

. - t ' tg gt ggt

tight ch#g 0L A00L 605 8L AL b A0 3950046 1 U BHEACend an

ctactatcca
immuneglobulin heavy skpiyeriablegegionotrasiduns 2005 PASER GD W 42 (3DL1).

Under 6L08 S8GeRLAbS! ﬂ@ﬂﬂﬁ&g%ﬂ&%%ﬁﬁ% theQGenA EREARE bf HGF as one of the
61 ggttactacg gggactat gc

act gt gt aag acaaggggat
'BﬁmﬂFﬁﬁaﬂ%@Fﬁt t ggggt eaag gaacctcagt caccgtctcc 421

tcag.5 71,(.14 F3..Kar Li ght ai n Vari abl .
ossi 2o gp ooy achiol T e lRleted B am it
antibody; fergagmple. anguiclvoripntigedst tAltcasetivelp.cbabiadige protein can be an
anﬁgetﬁgig&'ﬁgmgﬁg:ﬁ of Q@&&ﬁ%, Gr Emsﬁﬁthgﬁ@&nﬁbg&ﬁmdmg site.

) ctg%g,gqgga aactgtcacc l2latcacatgtc ga caagtga ,
Antibogy Jagmests molide Kab, Falyg (Fahiyen Bit k2gsateg es for making such
anﬁboc?gﬁﬁaﬂ@&{ﬁﬂ?é tﬁfbﬂﬁi 6 &tgﬁé ﬂiﬂl@ztﬁﬁh&lﬁe@dtrtg A m?ﬁ@ei\ ‘6§Bi?§}tnﬂ%etic antibody
1.4 tacca ) ccatca a a ca at.c
o S5 303 S 30 e 2 B B B2 e,
descrit@d,fgaegatple, i) FoBagert Nosas. 41, 1ga Cuber bidsygigtaatibody binding

o t . . .
s k6 G b e A0S A0S U R A it
antibodiesypyhjch aggutibadiesiorpgilndy itagments thahbiad ef lgest yq dfferent antigens.
For ex@hplé,[Higktific bRdna Pedidhs §AGAULGRA 01 o8 &) 6@Ead HGF, and another

e S 5B AU LR, o
exampleabyt fusiak dybridogg gt blnikianliac fiogaeris 1Sgaga afagsivilai ef o/,
(1990) &9@%@.&9&(@% alas P 8- 26001004 & @%}9%;@0 fiicivor, 148: 1547-1553.

ctactat cca 241gacagtgtga agggtcga cc
10069) 20 2PRCHAdify HROBMSDEERGN Catigh 3G it BPET cARRhA8 dCsteine to

.. gtctgaagtc, t ca gccatgtatt actqgtgtaa .
argining subsHASn it BRI 61 P pxye Duenae bsHuPs aRegion 55.
t ggggt caag gaacctcagt caccgtctcc 421 tcag
[0139] (16) 3Al 2 Kappa Light Chain Variabl e Region
(SEQ ID NO. 73) latgagtgtgc ccactcaggt cctggggttg
ctgctgctgt ggcttacaga tgccagatgt 6lgacatccaga
tgactcagtc gccagcctcc ctatctgtat ctgtgggaga

Aanrt At ~cacr 92BE12921at ~arcrat At~ Aan-~Araant A At at+ + ape

bod
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361 gggaccaaac tagaaataaa ac WO

2007/ 143098PCT/ US2007/ 012950 - 34 - [0140](17)

Ref erence Mouse | gGl Heavy Chai n Constant Regi on
Wozay0#49%) (SEQ ID NO 81) lccaaaacgac accé&dApip7/012950

gtctatccac tggcccctgg atctgctgcecc caaact aact

6lccat ggt gac cctgggatgc ctggtcaagg gctatttecc

t gagccagt g acagtgacct 5121 ggaactctgg atecctgtec

agcggt gt gc acaccttecc agagtcctg gagtctgacc 181

tctacactct gagcagctca gtgactgtcc cctccagccc

t eggeccagc gagaccgtca 241 cctgcaacgt tgcccacccg

gccagcagca ccaaggtgga caagaspaatt gtgcccaggg

30lattgtggttg taagccttgc atatgtacag tcccagaagt

[oa70Pt C34 Gldde? al Qi HAGCAIAS BABIPR LR Dihat binds
ctcaccatta ctc gtpc taaggtcaqg totgttot

humanHGF veiderianal &@x @at) grlepes 208a gy e ovER of %ﬁgmlﬁs* or lower.
The isBafcli BirBHR! pré@ing LAORSOhd S QR aﬁ&@ag @:mkpsamﬁ@g@aa; 0.5x10°s7, or

from (F0 00 FLLORRY Car HERE LT e ST g apther sspect the
mventg:g@dhhd@aﬁ 1§0m€&gﬁgixﬁ@p16&in ﬁaﬂgﬁ@dﬂgﬂn HGTFoviie£ Kp of 100 pM or

lower, or ‘.:28 tpg@ 398w ? Cfoa or log'fe?,‘%?gc %/?gr 1996293 Cs%%te%q:mdmg proteins

ccacCa gg cacC attcca C CCaaggag

can biggh b dGH vg@tadéagomaoq BYDID G RN o iz g G ar from 15 M
to 10 ACSAERI 86 it :d B GRE 8F bRV ALY BRAGS SHEwIS Specified, Ko

u atg cagcc agbaqg aac tac agaaca ct cagcccat Ie 6.
%ae%sea a '%S‘EE‘%* encletibe pgitop a%eacgea%@&xemp
o7f % 98 BE o RA R AN e GO A s AR ATAD Brotithat bincs

hurarg Igﬁga'algragm teet apkibodyainds36 humwae HOY mﬂdowergﬁ: @07°C than at 25°C.
The bi[bxgit}lé }lﬁ%&%émﬁﬁ%%? :Eﬁ% Bshﬁéllﬁégﬁ‘ﬁti@ v%rhsit[? b rtBE‘:{Js Bi at 37°C.

and 2138 I ved
[0072F I Ol &Selsa;sis@tghnmeﬁﬁbd&n’iﬁt@ thPbNElng §2eil L&A FFTHPBUGF from

bmdmg%;g %?; til%te tt%a SE&;@%%ETO %ié% a%%%%%{ﬂg(gc niration at 50% of
maxingod mht‘dit&ma of g depsihgtgh. @ day S Pas.St 6.0,315, g A0 tndf ghen assayed
using &k gﬁﬁ&gﬁ &%mg%? é‘%g it ‘ag g@a? g&ect,e}tgiﬁ t@?&hﬂ&cﬁtﬁgﬁs, the bmdmg

cagtctgacc act
proteigscap pevfadiec Hﬁg&éﬂa@@mﬁmég t 3@ 5% qells &Egﬁa@ﬁﬂog No.
CCL208)GEmE MeCHH6L FA6REA 3 ELARMOYEIA Caagaaaatt

gtgcccaggg 30lattgtggftg taagccttgce atatgtacag
[0073]\VC c Jha biptiing tpeditiod lytve ah ICA € 60 okl cb Gdwes qoelamblycis, 40, 35, 30, 25,

20, 150?}?@9{"“09} &@%g%ﬁg%ﬂ& aSda g&%‘sﬁ Ctﬁ Qlt&é‘c‘}% in Examplo 7(b).

acatca Caa CCCgaﬁg
In ceﬁa'etos@ag@ @d@#@fﬁgh@gﬁdm@ a;rgqu @e 3@4 80 inhiitHGE spenlated c-Met
phospﬁ&ﬁgﬁﬁgiﬁ@@-@ EAEYATEUIMAHAREN, W@@@aﬂ@@ﬂ@‘:@ﬁi-ﬁ%ﬁ using the assay

tca 54 aacttcc ¢ Ca CaC caggac
descrﬂie d%{% 'E]ga gaéag}lnglggmtaeﬁ at%g (1. 25g E%V[) c-Met

phosp%ﬂiﬂdnéﬁ@@ﬁ?&éﬂs PaB2OQATLE 2304 or IBEB—(T oifld 8p asigE the ag@y described
PCC§ gcc cccatcgaga aaaccatete caaaaccaaa
cagaccga 661 aggctccaca ggtgtacacc attccaccte

If - Prb&RAGY 8RB PIAGRAAY Jat aaagt ca 721 gtetgacctg
cat gataaca gactteftcc ctgaagacat tactgtggag

[0074]t 90BaghgGRotéiht ofihg GgeatsiCoan$e pRAgEAG VAT %ﬁﬁ@mg approaches

know in égea%g;lg aloS atlg,tgl?lglg é%olgcé&ae% %gt %t L 8%1@.&&%%]%9 reglons and heavy

chain mtablctrttglm cgbe dengely sptiy @M'aé,oatngag:og:geomaj cpmhesizer and
s fkgﬁﬁaﬂgéﬂ@sﬁ&ﬁh&ﬁEﬁ 6 t
aquergtga [0142 19) Reference Nbusgtﬁgb%g&ﬁgghgg%ggF%EdKuﬁmu
Const ant Regi on (V00807) and Muse Kappa
Li ght Chain Constant Region Deternmined for 1D3
1F3 and 2B8 (derived fromAJ 10 strain mce)
(SEQ I D NO. 83) 1gggctgatgc tgcaccaact gtatccatct

+ arcarratr A~ant AanAaA Tt aaratrtan R1Aann0nt et

in Examg
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lgggct gatgc tgcaccaact gtatccatct tcccaccatc
cagtgagcag ttaacatctg 206lgaggtgcctc agtcgtgtgc
ttatgaaca acttctaccc caaagacatc aatgtcaagt 121
WOggHaguP ga t ggcagt gaa cgacaaaat g gcgt cct F&&/Us2007/012950

cagttggact gatcaggaca 181 gcaaagacag cacctacagc
at gagcagca ccctcal gtt gaccaaggac gagtatgaac 241
gacat aacag ctatacctgt gaggccactc acaagacate
aacttcaccc attgtcaaga 301 gcttcaacag gaat gagt gt
tag 25 [0144] Each of the am no acid sequences .
defining the i munogl obulin heavy chain variabl e
regions for the antibodi esi1produced in Exanple |
are set forth in Figure 2. Each of the sequences

approgr.[l%ic ghdigpaad sé@fu&nﬁep 'ﬂtﬁ:lud?r@oé ke E(g%%ﬁt fe ﬁn%@&iﬁ'@i%%%gces and

ing the signal peptide
expregpiqn qog tquqeg@psbt? %COH#FT&I(?P@ ggngmm%constmcts encoding the

desired|igiEbteRb. PRAUGRRAJE défheliglhe, coﬁﬁ%ﬂts&ﬂdxtﬁﬁ)%rhne skill in the
es. for each of ,the anti

art. AJfsepiyels Qo A SR 4o @ ‘mf‘ B‘i%f‘ ridomas by
conventiensh hynidizatotesletyes ocBCR| efchminvey, wsirg synthetic mlcielc acid probes

whos¢ &gﬁéﬁ%‘% a?r? gﬁgﬁ {JJ:; E&@%né;g Iﬁﬁblgxaélfi%ﬁ gﬂ)qlri‘]c@z%)&(xg:gin% %n&g%rtesequence _
inforngationfregarding genry qu@natheéaew a9l lightechgiag aemwine agiibodies in

" hybri@oh AR Brdddcifand et Mcl?ﬂbésh@wﬁﬁﬁ%@diﬁa&? skill in the art.

defining the signal pepti I, CDR2 and CDR3 :
[007sgtr e THtatlefcl Rils Ielycohmgeﬁe dekirgilsiadibg srloteives cambe introduced (ligated)

a nment of C%R ?%@E@n focti
into e on NestoLs éSLJf:E canggc cfucF thgndard transfection or

translpﬁtlaﬁ:@ﬁmchmgwémpwn drethe Tﬁbﬁéﬂmlpwéw@e%s include, for example, E. coli
cells, CREN KlARGSe oaa;}? (tlﬂés1 Qs NBe1t-NRUE b LRRARE RIUGEy HK) cells,

bet ween t he sequences dj scussed in_t 3
smokey BRBPEPF (FODA BEB g eI FHoRAS S e Bep D), and
myeldrhHdalls ghat JHR othbriis@proitideSdthunoglobulin p:rotem Transfected host cells

f ttf A klll et <Al
can bSO ABY ORI R T ol s s et s, fr
examfile ghe gdfegs itabéreoeth onmiwglobupin biglion héavy iche Vanable regions. The
rosu TR AR A B SR e il @B
[007 r Ot 'ﬂié'baﬁlcbﬁa}iﬁbrggﬁh Bodpirifichiish &thﬁaﬂé/ &pEiRfing upon what
cxpreghyy VRS 1 UTPRRIY (oAU LR BCBRL o PRIV T i ol it i st

cloned hﬂ@m¢xp@swm vEbR3 Thid id docbimplisheCha posititaringthé elgmeered gene

vmégér%%ng%?}:g; eéaﬂ% g%f%%l%réﬁ&gr 1:% Iilﬁ?&yl‘ag]ﬁidrﬁ signal sequence, e.g., a
sequence encoding fragment B of protein A (FB) The resulting expressed fusion protein
typically accumulates in refractile or inclusion bodies in the cytoplasm of the cells, and may be
harvested after disruption of the cells by French press or sonication. The refractile bodies then
are solubilized, and the expressed proteins refolded and cleaved by the methods already

established for many other recombinant proteins.

[0077] If the engineered gene is to be expressed in eukayotic host cells, for example,
myeloma cells or CHO cells, it is first inserted into an expression vector containing a suitable
eukaryotic promoter, a secretion signal, immunoglobulin enhancers, and various introns. This
expression vector optionally can contain sequences encoding all or part of a constant region,
enabling an entire, or a part of, a heavy or light chain to be expressed. The gene construct can
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13 Light (kappa) Chain Variable Region 2B8 -
gucleic acid 14 Light (kappa) Chain Variable
egi on 2B8 - protein 15 Heavy Chain CDR/
WO MeH%hai n CDR2 2118 17 Heazy Chai n CDR%@‘%@"%”%“
Li ght (kappa) Chain CDR, 2118 19 Light (kappa)
Chain CDR2 288 20 Light (kappa) Chain CDR3 2138
21 Heavy Chain Variable Region 2F8 - nucleic acid
22 Heavy Chain Variable Region 2F8 - protein 23
Li ght (kappa) Chain Variable Region 2F8 - nucleic
acid 24 Light (kappa) Chain Variable Region 2F8 -
protein 25 Heavy Chain CDRg-2F8 26 Heavy Chain
CDR22F8 27 Heavy Chain CDR3 2F8 28 Light (kappa)
be tmn%%glﬁt? )G elg's'l:lg 6%1%&%&% %E’iﬁ%bstgmﬁhéa thaEiéctidn§rotocols. Such
g appa aln 2F8 30 31 Heavy_Chain .
transfertad pells|can Repgess 1Y L1 Vo fragments: Yi-Xu heterpdimes, My Yoog; Y- Vu single

. chain 8, BRPleRhed vl O 1ight Rénftinfbglobulin chains, or portions thereof, each

of which may be attached to a protein domain having another function (e.g., cytotoxicity).

I — Modifications to the Binding Proteins

[0078] It is understood that the binding proteins can be modified to optimize performance
depending upon the intended use of the binding proteins. For example, when the binding
protein is being used as a therapeutic agent, the binding protein can be modified to reduce its
immunogenicity in the intended recipient. Alternatively or in addition, the binding protein can
be fused or coupled to another protein or peptide, for example, a growth factor, cytokine, or
cytotoxin. Such modifications can be achieved by using routine gene manipulation techniques

known in the art,

[0079] Various technigues for reducing the antigenicity of antibodies and antibody
fragmenis are known in the art. These techniques can be used to reduce or eliminate the

antigenicity of the binding proteins of the invention. For example, when the binding proteing

_aretobe administered to a human, the binding proteins preferably are engineered to reduce

their antigenicity in bamans. This process often is referred to as humanization, Preferably, the
humanized binding proteins have the same or substantially the same affinity for the antigen as

the original non-humanized binding protein it was derived from.

[o080] In one well known humanization approach, chimeric proteins are created in which
immunoglobulin constant regions of antibodies from one species, e.g., mouse, are replaced with
immunoglobulin constant regions from a second, different species, e.g., 2 human. In this
example, the resﬁlting antibody is a mouse-human chimera, where the human constant region
sequences, in principle, are less immunogenic than the counterpart murine sequences. This
type of antibody engineering is deseribed, for example, Morrison, ef al. {1 984) PROC. NAT.
AcAD. ScL 81: 6851-6855, Neuberger et 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 grafting, the CDRs of the light and heavy chain
variable regions of an antibody of interest are grafted into frameworks (FRs) from another

species. For example, murine CDRs can be grafted into human FR sequences. In some
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33 Light (kappa) Chain Variable Region 3116-

nucleic acid - 37 - XWDNINITOM Pro nmael m 34

Li ght (kappa) Chain Variabl e Regi on 386 rotein
WO3Tda%y Chain CDR, 386 36 Heavy Chain %’87’01295"

37 Heavy Chain CDR 2 386 38 Light (kappa) Chain

CDR, 386 39 Light (kappa) Chain CDR2 386 40 Light

(kappa) Chain CDR3 3B6 41 Heavy Chain Variabl e

Regi on 3D11 - nucleic acid 42 Heavy Chain

Vari abl e Region 3D11 - protein 43 Light (kappa)

Chain Variable Region 3D11 - nucleic acid 44

Li ght (kappa) Chain Vari ahbige Regi on 3D11 -

protein 45 Heavy Chain CDR, 3Dl | 46 Heavy Chain _

emboditbids, Mo ADR&dr tié%%gﬁf 26 BdaRy GRS vadibBb ke dASnd dr@h bnti- HGF antibody

appa) Chain 11 49 Li ka Chai n
are grae%sﬁ@t% ‘g&aﬂfs%sca‘.cgmenmfﬁﬁal} Rl pres Rk gapmgpus human FRs

FRs from several human heavy chain or light chain amino acid sequences are aligned to

identify a consensus amino acid sequence. CDR grafting is described, for example, in U.S.
Patent Nos. 7,022,500 (Queen); 6,982,321 (Winter); 6,180,370 (Queen); 6,054,297 (Carter);
5,693,762 (Queen); 5,859,205 (Adair); 5,693,761 (Queen); 5,565,332 (Hoogenboom);
5,585,089 (Queen); 5,530,101 (Queen); Jories et al. (1986) NATURE 321: 522-525; Riechmann
et al. (1988) NATURE 332: 323-327; Verhoeyen et gl. (1988) SCIENCE 239: 1534-1536; and
Winter (1998) FEBS LETT 430: 92-94. '

[0082)  In an approach called “superhumanization,” antibodies in which human
immunogenicity is reduced or eliminated are created by an alternative form of grafiing. In
superhumanization, human FR sequences are chosen from a set of human germline genes based
on the structural similarity of the human CDRs to those of the mouse antibody to be
humanized. This approach is described, for example, in U.S. Patent No. 6,881,557 (Foote) and
in Tan et ol. (2002) J. IMMUNOL 169:1119-1125.

[0083] Other approaches to reduce immunogenicity include, techniques are known as
“reshaping,” “hyperchimerization,” or “veneering/resurfacing™ to produce humanized
antibodies. See, e.g., Vaswami et al. (1998) ANNALS OF ALLERGY, ASTHMA, & IMMUNOL. 81:
105; Roguska ef al. (1996) PROT. ENGINEER 9: 895-904; and U.8. Patent No. 6,072,035
(Hardman). In the veneering/resurfacing approach, the surface accessible amino acid residues
in the murine antibody are replaced by amino acid residues more frequently found at the same
positions in a hurnan antibody. This type of antibody resurfacing is described, for example, in
U.8. Patent No. 5,639,641 (Pedersen).

[0084] One exemplary approach for converting a mouse antibody into a form suitable for
medieal use in humans is known as ACTIVMAB™ technology (Vaccinex, Inc., Rochester,
NY), which involves & vaccinia virus-based vector to express antibodies in mammalian cells.
High Ievels 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).

[00385] Another exemplary approach for converting a mouse antibody into a form suitable
for use in humans is technology practiced commercially by KaloBios Pharmaceuticals, Inc.
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Heavy Chain Variable Region 1133 - nucleic acid
52 Heavy Chain Vari able Region 11)3 - protein 53
Li ght (kappa) Chain Variable Region 1133 -
WORWIBI%e acid 54 Light (kappa) Chain Vari ZpF/ES2007012950

Region 1133 - protein 55 Heavy Chain CDR, 1133 56
Heavy Chain CDR2 11)3 57 Heavy Chain CDR3 1133 58
Li ght (kappa) Chain CDR, 11)3 59 Light (kappa)
Chain CDR2 103 60 Light (kappa) Chain CDR3 1133
61 Heavy Chain Variable Region 1F3 - nucleic acid
62 Heavy Chain Variable Region 1F3 - protein 63
Li ght (kappa) Chain Variabjge Region 1F3 - nucleic
acid 64 Light (kappa) Chain Variable Region IF3 -

(Pal %ﬂfnﬁ%’}e}%@% %al n%loﬁgﬁ)%gcﬁw%fu%ﬁkapp pr” Lbrary to

Pmdﬂf‘ﬂpl@mfocm”@gmw fphantibedypprdectiomai n CDR2 1F3 70

Li ght (kappa) Chain CDR3 1F3 71
[@086] Another exemplary approach for modifying a mouse antibody into a form suitable

for medical use in humans is HUMAN ENGINEERING™ (HE™) technology, which is
practiced commercially by XOMA (US) LLC. Seg, e.g., International Application Publication
No, WO 93/11794 and U.S. Patent Nos. 5,766,886; 5,770,196; 5,821,123; and 5,869,619.

[0087] Any suitable approach, inclhuding any of the above approaches, can be used to

reduce or eliminate human immunogenicity of a binding protein of interest.

[0088] In addition, it is possible io create fully human antibodies in mice. In this approach,
humé,n antibodies are prepared using a transgenic mouse in which the mouse’s antibody-
producing genes have been replaced by a substantial portion of the human antibody producing
genes. Such mice produce human immunoglobulin instead of murine immunogiobutin
molecules. See, e.g., WO 98/24893 (Jacobovitz et al.) and Mendez ef al. (1997) NATURE
GENETICS 15: 146-156. Fully hwnan anti-HGF monoclonal antibodies can be produced using
the following approach. Transgenic mice containing human immunoglobulin genes are
immunized with the antigen of interest, e.g., HGF. Lymphatic cells from the mice then are
obtained from the mice, which are then fused with a myeloid-type cell line to prepare irnmortal
hybridoma cell lines. The hybridoma cell lines are screened and seledtcd to ideniify hybridoma
cell lines that produce antibodies specific to HGF.

[0089] Binding proteins of the invention can be conjugated with other molecules,
depending upon their intended use. For example, if the binding protein is going to be used as a
therapeutic, then the binding protein can be conjugated with another agent, for exampl'e, an
effector molecule that modulates or otherwise promotes the therapy. To the extent that the
effector is ﬁon—prote.in based agent, for example, a small molecule dmg, a radiolabel or toxin,
then, the agent can be chemically coupled to the binding protein using standard in vitre
coupling chemisiries. If, on the other hand, the effector molecule is a protein or peptide, 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.
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Heavy Chain Variable Region 3Al2 - nucleic acid
72 Heavy Chain Variable Region 3AI2 - protein 73
Li ght (kappa) Chai n Variabl e Region 3A 2 -

WO PIEI48998 aci d 74 Light (kappa) Chain Vari Bpl/ES2007/012950
Region 3Al2 - protein 75 Heavy Chain CDR, 3Al 2 76
Heavy Chain CDR2 3Al 2 77 Heavy Chain CDR3 3Al 2 78
Li ght (kappa) Chain CDR, 3Al 2 79 Light (kappa)
Chain CDR2 3Al 2 80 Light (kappa) Chain CDR3 3Al 2
W0O20071143998PCT/ US2007/ 012950 - 38 - [0147] Al so,
for conveni ence, the foll ow ng sequences
represent the actual or contenplated full |ength
heavy and |ight chain sequences (i.e., containing

TV—J?%BﬁBﬁﬁﬁgfﬁilﬂyle and constant region sequences)

eacn o e anti bodi es described in this

10090)EX AR Bindihf ploSeiftdeelitell Bérefnlten BONSH anh diag@istdsgeafor a
the nmurine antlbodles 2F8, 3Al 2, 386, and 31)11

therapqhlr 825t sequenced but 5 are presuned to have the
S nst apt i equences as the 1133, 1F3,
éﬁg92§%9§¥%%ﬁé%§%5§£ﬁ%|ch wer e sequenced, as they
(60911 Bednbe tﬂ@f)i‘ﬂ&ﬁ% prétern: &ﬂ thSinbéition Ab@Rizé the adtivity of HGF, they
appreci ated, however hat the varlable

can bediged ja, é'é‘élsd*é%%ﬂ%“e@ﬂif&?"é?’ﬁ Koz gxa5eple, .@%&E@%ﬁ@%ﬂm of the

inventioh afe Wefib@thOfrevditieon oL Beahéa bf hyggippotifsatusdisas:s or disorders,
hose skilled in the art to produce

K
©-8-s vggggg)touff Féhgth I nanmunogl obul i n heavy and
[0092]' i g eﬁﬂéhgfamte"i% iag:%%ge{ﬁl]t uﬁl&’cﬁ! SirbabE it pRAGHSSEof tumor

Encoding t Heavy Chai n, Se

qu
cells. fmsugh %Waehéhﬁaw |2 %@e#%ﬁo ahgrapgically effective amout of
the birf@Haréttih sR8GioaMAiblt St Gdade psaﬁaemﬁoﬂimarﬂot B )in certain

conai, 5. D e SOOI ) UEREREREY i o o

80%, Wy Calfodrdg0%ggagt ct gg gggaggCtta gtgcagectg
a tccct
(0093} "?ngcertain embodiments, the binding protein is used to inhibit or reduce proliferation

of a tumor cell wherein the binding protein reduces the ability of hHHGF to bind to c-Met. In
other embodiments, the binding protein is used to inhibit or réduce the proliferation of a tumor
cell even when the binding protein binds hHGF but does not substantially iphibit hWHGF binding
to c-Mei, as shown by antibody 3B6 in Tables 5 and 6.

[0094) In addition, the binding protein can be used to inhibit, or slow down tumor growth
or development in a mammal. In such a method, an effective amount of the binding protein is
administered to the marmmal so as to inhibit or slow down tumor growth in the mammal.
Accordingly, the bindihg proteins can be used to treat tumors, for example, in a mammal. The
method comprises administering to the mammal a therapeutically effective amount of the
binding protein. The binding protein can be administered alone or in combination with another

pharmaceutically active molecule, so as to treat the tumaor.

[0095] It is contemplaied 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 hung cancer, breast cancer, colon cancet, prostate cancer, ovarian cancer, head

and neck cancer, ovarian cancer, multiple myeloma, liver cancer, gastric cancer, esophageal
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gaaactctcc 121 tgtgcagcct ctgaattcac tttcagtaac
tattacatgt cttgggttcg ccagactcca 181 gagaagagge

t gcagt gggt cgcatacatt agtcctggtg gtggtagctc

wogtmuaacca 241 gccagtgtga agggtcgatt cac®arT&BWe7/012950

(agagacaat g ccaagaacac cctgtacctg 301 caaat gagca

gt ct gaagt c tgaggacaca gccatgtatt actgtgcaag
acaaggggat 361 ggttactacg gggactatgc tatggactac

t ggggt caag gaacctcagt caccgtotcc 421 tcagccaaaa
cgacaccccc atctgtctat ccactggccc

-22 -

cancer, kidney cancer, nasopharangeal cancer, pancreatic cancer, mesothelioma, melanoma and

glioblastoma.

[00986] As used herein, “ireat, “treating” and “treatment” refer to the treatment of a disease-
state in a2 mammal, particularly in a buman, and include: (a) preventing the disease-state from
occurring in a mammal, in particular, when sach mammal is predisposed to the disease-state
but bas not yet been diagnosed as having it; (b) inhibiting the disease-state, i.e., arresting its

development; and/or (c) relieving the disease-state, i.e., causing regression of the discase state.

[0097] Generally, a therapeutically effective amount of active component will be in the
range of from about 0.1 mg/kg to about 100 mg/kg; optionally from about 1 mg/kg to about 100
mg/kg, optionally from about 1 mg/kg to 10 mg/kg. The amount administered will depend on
variables such as the type and extent of disease or indication to be treated, the overall health
status of the particular patient, the relative biological efficacy of the binding protein delivered,
the formulation of the binding protein, the presence and types of excipients in the formulation,
and the route of administration. The initial dosage administered may be increased beyond the
upper level in crder to rapidly achieve the desired blood-level or tissue level, or the initial
dosage inay be smaller than the optimum and the daily dosage may be progressively increased
during the course of treatment depending on the particular sitnation. Human dosage can be
optimized, e.g., in a conventional Phase I dose escalation study designed to run from 0.5 mg/kg
to 20 mg/kg. Dosing frequency can vary, depending on factors such as route of administration,
dosage amount and the disease condition being treated. Exemplary dosing frequencies are once
per day, once per week and once every two weeks. A preferred route of adminisiration is
parenteral, e.g., intravenous infusion. Formulation of monoclonal antibody-based drugs is
within ordinary skill in the art. In some embodiments of the invention, the binding protein,
e.g., monoclonal antibody, is Iyophilized and reconstituted in buffered saline at the time of
administration.

[0098] The binding proteins may be administered either alone or in combination with other
pharmaceutically active ingredients. The other active ingredients, e.g., immunomodulators, can
be administered together with the binding protein, or can be administered before or after the
binding protein..

[0099]  Formulations containing the binding proteins for therapeutic use, typically include
the binding proteins combined with a pharmaceutically acceptable carrier. As used herein,



10

15

20

25

30

ctggatctgc tgcccaaact 481 aactccatgg tgaccctggg

- atgcctggtc aagggctatt tccctgagcc agtgacagtg 541
acct ggaact ctggatccct gtccagcggt gtgcacacct

WOoRB a4 gt cctgcagtct 601 gacctctaca ct ctR§AFEHG7/012950

ct cagt gact gtoccetcca gcacctggcc cagcgagacc 661
gt cacctgca acgttgccca ccoggccagc agcaccaagg
t ggacaagaa aattgtgccc 721 agggattgtg gttgtaagcc
ttgcatatgt acagtcccag aagtatCatc tgtcttcatc 781
ttccccccaa agcccaagga tgtgatcacc

=23 .

“pharmaceutically acceptable carrier” means buffers, carriers, and excipients, that are, within
the scope of sound medical jadgment, 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
“acceptable” in the sense of being compatible with the other ingredients of the formulations and
not deleterious to the recipient. Pharmaceutically acceptable carriers, in this regard, are
intended to include any and all buffers, solvents, dispersion media, coatings, isotonic and
absorption delaying agents, and the like, compatible with pharmaceutical administration. The
use of such media and agents for pharmaceuticaily active substances is known in the art.

[0100)  The formulations can be conveniently presented in a dosage unit form and can be
prepared by any suitable method, including any of the methods well known in the pharmacy
art. A pharmaceutical composition of the invention should be formulated to be compatible with

-its intended route of administration. Examples of routes of administration include parenteral

administration or non-parenteral administration, for example, intravenous, intracienna.ls
inhalation, transdermal (topical), transmucosal, and rectal administration. Useful solutions for
oral or parenteral administration can be prepared by any of the methods well known in the
pharmaceutical art, described, for example, in Remington's Pharmaceutical Sciencey, 18th ed.
{Mack Publishing Company, 1990).

fo101} Formulations suitable for oral administration can be in the form of: discrete units
such as injectables, capsules, gelatin capsules, sachets, tablets, troches, or lozenges, each
comntaining a predetermined amount of the binding protein; a powder or granular composition; a
solution or a suspension in an aqueous liquid or non-aqueous liquid; or an oil-in-water

emulsion or a water-in-oil emulsion.

[0102] Formutlations suitable for parenteral administration include, for example, the
following components: a sterile diluent such as water for injection, saline solution, fixed oils,
polyethylene glycols, glycerine, propylene glycol or other synthetic solvents; antibacterial
agents such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium
bisulfite; chelating agents such as ethylenediaminetetraacetic acid; buffers such as acetaies,
citrates or phosphates- and agents for the adjustment of tonicity such as sodium chleride or
dextrose. pH can be adjusted with acids or bases, such as hydrochleric acid or sodium
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attactctga ctcctaaggt cacgtgtgtt 841 gtggtagaca

t cagcaagga tgatcccgag gtccagttca gctggtttgt

agatgat gtg 901 gaggtgcaca cagct cagac gcaacccogg

wogejgegeagt t caacagcac tttccgctca 961 gt c P§TFE2g7/012950

tteccatcat gcaccaggac tggctcaatg gcaaggagtt
caaatgcagg 1021 gtcaacagtg cagctttccc tgcccccatc
gagaaaacca tctccaaaac caaaggcaga 1081 ccgaaggctc
cacaggtgta caccattcca cetcccaagg agcagat ggc

caaggat aaa 1141 gtcagtctga cctgcat gat

24 -

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 inctude aqueous sohitions
(where water soluble) or dispersions and powders for the extemporaneous preparation of sterile
injectable solutions or dispersion. For intravenous administration, suitable carriers include
physiological saline, bacteriostatic water, Cremophor ELTM (BASF, Parsippany, NJ) ox
phosphate buffered saline (PBS).. 1t should be stable under the conditions of manufacture and
storage and should be preserved against the contaminating action of microorganisms such as
bacieria and fungi. The cdrrier can be a solvent or dispersion medium containing, for example,
water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid polyetheylene
glyco), and suitable mixtures thereof, '

{0104] Pharmaceutical formulations preferably are sterile. Sterilization can be
accomplished, for example, by filtration through sterile filiration membranes. Where the
composition is lyophilized, sterilizaiion using this method can be conducied prior to or
foliowing Iyophilizaiion and reconstitution. Once the pharmaceutical composition has been

formulated, it can be stored, for example, in vials as a solution, suspension, gel, emulsion,

* solid, or as a dehydrated or lyophilized powder.

2 Diagmnostic Applications
[0105] ‘Whenever the binding proteius are used for diagnostic purposes, etther i vifro or in
vivo, the binding proteins typically are tabeled cither directly or indirectly with a detectable
moiety. The detectable moiety can he any moiety which is capable of producing, either directly
or indirectly, a detectable signal. For example, the detectable moiety may be a radioisotope,
such as *Hydrogen °H), *Carbon (**C), **Phosphorus (2P), **Sulfur (**S), or *lodine ('*°1); a
fluorescent or chemiluminescent compound, such as fluorescein isothtocyanate, thodamine, or
luciferin; an enzyme, such as alkaline phosphatase, beta-galactosidase, or horseradish
peroxidase; a spin probe, such as a spin label; or a colored particle, for example, a latex or gold
particle. It is understood that the binding protein can be conjugated to the detectable moiety
using a number of approaches known in the art, for example, as described in Hunter ef al.
(1962) NATURE 144: 945; David et al. (1974) BIOCHEMISTRY 13: 1014; Pain et al. (1981) J.
IMvUNOL. METH. 40: 219; and Nygren (1982) J. HISTOCHEM. AND CYTOCHEM. 30: 407. The
labels may be detected, e.g., visually or with the aid of a spectrophotometer or other detector.



10

15

20

25

30

aacagacttc ttccctgaag acattactgt ggagtggcag 1201
t ggaat gggc agccagcgga gaact acaag aacact cagc
ccat cat gga cacagatggc 1261 tottacttcg totacascaa
WOgHra4888gt g cagaagagca act gggaggc aggaaat ETU§297012950
ttcacctgct ctgtgttaca tgagggcctg cacaaccacc
at act gagaa gagcctetcc 1381 cactctcctg gtaaatga
WO 2007/ 143098PCT/ US2007/ 012950 -39- [0149](2)
Protein Sequence Defining the Full Length 1A3
Heavy Chain Sequence (1A3 Heavy Chain Variable
Regi on and 1 gGl Constant Region) (w thout signha
sequence) (SEQ ID NO. 123);51 evql vesggg
lvgpggs/ k1 scaaseftfs nyymsw qt pekrl gqway
[01015]'t Zﬁ'ggeg&al?tgxgg grgy)%%s CF%R%X g&&g géd ﬁra%&}ﬁ%%éés’ %fla i .;ﬁgﬁzﬁﬂechmqu&e
availabjgingbgyarh om@gymg@gqﬁﬁor\@tmglgsqaggmch immunoassays,
compeaﬂwmm %ﬁlné%ﬁbmsﬁféﬁéémhe\dm%m&@ tvtcnvahpa
sst kvdkki v prdcgckpci ctvpevssvf 241 ifppkpkdvl
[o107t i t hiaps}ﬁﬁﬁ\(hcld Wﬂhﬁ:k@ﬁp m&hﬁh«fdtﬁdhai eividtan ghalpte or antigen of

tfr 301 f .
ntres] GE et OB RR IR0 bl S8R gp and
labeled Witkedl dttweablqmq%p awhen kq;mrq:ﬂn lrmna@tuwyxp iptigden ps mtroduced into this
systemY K SRR B dd 4 bdth et dizk o Elm%@)kaﬂd 1RORPAEI antibody, to form a

*sandwich" immune complex on the surface of the support. The complexed protein is detected

by washing away non-bound sample compbnents and excess labeled antibody, and measuring
the amount of labeled antibody complexed to protein on the support’s surface. Alternatively,
the antibody free in solution can be detected by a third antibody labeled with a detectable
moiety which binds the free antibody. A detailed review of immunological assay design,
theory and protocols can be found in numerous texts, including Butt, ed., (1984) PRACTICAL
IMMUNOLOGY, Marcel Dekker, New York; Harlow et al. eds. (1988) ANTIBODIES, A
LABORATORY APPROACH, Cold Spring Harbor Laboratory; and Diamandis et al., eds. (1996)
IMMUNOASSAY, Academic Press, Boston.

[0108] It is contemplated that the labeled binding proteins are useful as in vivo imaging
agents, whereby the binding proteins can target the imaging agents to particular tissues of
interest in the recipient. A preferred remoiely detectable moiety for in vivo imaging includes
the radicactive atom Technetium ™™™ (*™T¢), a gamma emitter with a half-life of about six
hours. Non-radioactive moieties also useful in i vive imaging include nitroxide spin labels as
well as lanthanide and transition metal ions all of which induce proton relaxation in situ. In
addition to immunoimaging, the complexed radioactive moieties may be used in standard
radioimmunotherapy protocols to destroy the targeted cell. Preferred nucleotides for high dose
radicimmunotherapy include the radicactive atoms Pvitrium CUYL), Biodine (P and
Wyndium (*''In). The binding protein can be labeled with 1, '"'In and **™TC using coupling
techniques known in the imaging arts. Similarly, procedures for preparing and administering
the imaging agent as well as capturing and processing images are well known in the imaging art
and so are not discussed in detail herein. Similarly, methods for performing antibody-based
immunotherapies are well known in the art. See, for example, U.S. Patent No. 5,534,254,
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[0150] (3) Nucleic Acid Sequence Encodi ng the Ful

Length 1A3 Light Chain Sequence (|A3 Kappa

Vari abl e Regi on and Constant Regi on) (signa

wogeguesmse underlined) (SEQ ID NO 124) 1BE¢I/US2007/012950

at gagtqt qc 61 gacatccaga 121 atcacatgtc 181

ggaaaat ctc 241 aggttcagtg 20 301 gaagattttg 361

gggaccaagc 421 tccagtgagc 481 cccaaagaca 541

aacagttgga 25601 ttgaccaagg 661 tcaacttcac

ccactcaggt tgactcagto gag caagtga ctcagctcct

gcagtggatc ggacttatta tggaaataaa agttaacatc

t caat gt caa ctgatcagga acgagtatga ccattgtcaa

ectqqqqttg tccagcctcc gaatatttat ggtctatgct

tqgtc

[01091 g%{ gtt% gt scggﬁ Wg%g g%%{’%g%’“% g%%%%g’g&cas having, including,
or compuch mx@c cemaomgc itis cogtemplataddhat gempresitione piso consist essentially
of, or dohdidi ©F GhfReitddl doBPAL s, Brh SRS GABrelpeStEise il Uescribed as having,

gat ggCagt g agcacct aca a ctatacct

a aat g
inclodly ¥ OB APACPSY GO TS SRy QLA S g pmentaly o, o
consistAFAhe ARRALPro¢cLsing ASHC Eﬁtﬂﬁtaﬁibﬁa’ihdﬂﬂbd oiit:@ask, the order of steps or

order f?r?ﬁg%%gigg?e%g% %%J?)g Exg ‘g’é%%g gténg(gastthgeggg tlon remains operable,

Moreoesr] wiesg bihkrwitd waerh gwgorahore GERT ctaacbmana}ﬁte@onducted

ectg caccotcatg tcacaagaca - [ 0151] (4)
smm%}gotgtn Sequence Defining the Full Length 1A3

Li ght Chain Sequence (ﬂ;ﬁ;&l\;ﬂ{gpga Vari abl e Regi on
and Constant Region) (w thout signal sequence)

- [0110]( SEThd DlIdIng Fajnples disgust gepasiucsasangeharteterization of a number of

X gkg gkspql | vya at nl adgvps 30 62

anti hﬁ‘?ﬁg@é‘g@%ﬁ“ ?%Ib%é%gl gs edfgtyycgh fwgtpytfgg

ExamﬂEKl_qtﬂsaa&]ﬁaﬂtm-ﬁﬁ@ﬂmnM1 as@gadisy Vel | nnfy
kdi nvkwki dgsergngvl nswt dgdskd stysmsstl m 181

[01 11]I t kiiely Bxdifipls esweibbdié protispion ke & numbreef kilBRGT Monoclonal
ubo%'“‘:' eic Acid Sequence Encoding the Full Length
an 38 Heavy Chal n Sequence 35 (2138 Heavy Chain

ro1123Var i:AlLS-A08L ki@ 0add S ﬁé&@&el%%gh&iﬁ)ed (:BMBAGhe. (Portland,

sequence underl [ ned) (SE

ME), fal@wa&fhﬁd@pgtgpvgt g@w&aﬁ@ @%%@%MS)_@:?OGO} Five AJ mice
and Fi@OBAOB3 §g6Lwerd imgngnadivits &:cwﬁmaﬁﬂﬁhﬁﬁw @D Systems,

e

HGF attigadtydotgne Litked dmpunosobent Assax E1d848) gerashejen for subsequent
fusion. C%%IQQIQ GRE ﬁnﬁp@l%gégﬁ&{x t'tfeaa?ﬁx%bﬁﬁ@ 1nideORRE A&V Eed. B-cells then were

ccsseac_act ggcccct aqcaacag gt gaagcct

harvested apdyfpsecheitaan E’@F‘é’&’éém@t BepnRafuchoygE STty dituted on one or
more pRiE&EaS hédr Cneg! Sﬁﬂﬁ'ﬁzﬂantﬁﬁéiﬁ @ﬁﬁ%@ﬂu@ﬁbﬁm& screened for their

binding R BY B B iRm0 HOF were

furthertchargetepiiad tby timvitrtocfondional gcschaasadxg:ua&wdm e @Qltomng examples. A

penel G RS SaR AL 08Y i igomes g subsloned and expandsd. The

monoclonal antibodies then were purified by affinity chromatography on Protein A/G resin
under standard conditions.

Example 2 — Sequence Analysis of anti-hHGF Monocional Antibodies

[6113]  This Example describes isotype and sequence analyses of the anti-bHGF
monoclonal antibodies produced in Example 1.
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accct gggat ggatccctgt ctgagcagct gttgcccacc
t gt aagcctt cccaaggat g agcaaggatg gctcagacgce
cccatcatgc gctttccctg caggtgtaca tgcatgataa
- WOogeeH4gBcaa ccagcggt gt cagtgact gt cggccag®alUS2007/012950
gcatat gt ac tgctcaccat atcccgaggt aaccccggga
accaggactg cccccatcga ccattccacc cagacttctt
gggctatttc gcacaccttc cocctccagc caccaaggtg
agt cccagaa tactctgact cCagttcagc ggagcagttc
gct caat ggc gaaaaccat ¢ tcccaaggag ccctgaagac
cact cagccc gaagagcaac caaccaccat cctgagccag
ccagctgtcc acctggccca gacaagaaaa gtatcatctg
cctaaggtca tggtttgtag aacagcactt aaggagttca

ta‘E SRR % B9 Fhe %&5&%&&%&%@%&?@%&
gacagtgac tgcagictga
[01 14]9 COpRAEAY bhdid 848 ﬁﬁ&ﬁ&vjy A LRGP o%&lg&xeﬁdcwnal antibody were
at %lgggﬁﬁséﬁ%{ﬁg%ga W g)%ﬁ%{ in accordance the
manufgm&&:cs s rtionl (GgaacAgilied smemca}:act cacct gcaac
ggattgtggt cccoccaaag ggtagacatc tgcacaca

[01151c agﬁl;ammﬂbcchemgp detarngpsifg coniain e igrperoglobulin light chain

g@ eRdtlRg hiRYmigacct gatct ctctcctggt
153] (6) Protei n Sequence Defi ni ng the Full

Llﬁn Eigrdihad okl Mikleblidy e seeeding idfunoglobulin Heavy and
y.Chai.n Varl .g e Regl on and |1 gGl Constant ‘
Reg Wt Hott—Stgrtal sequence) (SEQ ID 20 NO

127
[0116]181%?ﬁalsssvt ypsegg%&,&e%gﬁt It %%%18 ﬁ?d;%%vﬁwﬁ%&gﬂm

RNeasg dAinipeqp klwerélnamﬂ@wm’@mmﬁ s ipsrepifng (Ripgen Venlo, The
Nethedahdl§s $§ilﬂéﬁgag§§aﬂ&ﬁ@8mﬁh\m%bﬂewe& livd BY BDSMART™ RACE

cDNA?&l}g%lé" F Sl V%@sh gl.'ﬂ.g | Shs ﬁn%%%ﬁg%y\ﬂg{lmtech) using the

oligonaaéqnidp pﬁinbrs EIPSRIAKNIIG R wgcymmwagwmﬁﬁMSEQ D

NO, 84 %ﬁg? pggh%ﬁ%{mﬁ*; % 3 Sgen}‘—aa g orcandn=a,g,

¢, or t)ggﬁ@ épgm ($6) & itlapp M Hﬁ@@lon of cDNA Ends).

[0117]} Egﬁg% gt tl tvssa&ﬁg\ﬁ/ﬁﬁ#sdl (Igg'tﬁsw g%%%}}ﬂmchmwﬁe

amplifidd bly PICR. @olymeﬁsq [Dhmé{e&rmuusﬁg thi Expanki[Higle Rigelity PCR System

(Roch%gigﬁleh S%ﬂéce% aﬁyﬁ:&i }{9{ 'I%QWa chain variable

on an egl on S|g sequence
regiongwersrapiphiged w(t@ﬁ[g 5] Dltg@ucdgtg;e prmeg gagﬂ@g@rsal Primer Mix A (mix of

5’ ctaaBR &Ha%é.egéc&&wg@gﬁ@aﬁg% t30 t@@ o6 NCE 8FAGd 5°

ctaatac%g%é%ca tgc ccaggé; t CC& C 1cccaaag$ca spemﬁcpnmer
either 5’9&@%§Q&ﬁcﬁ§@ﬁﬁ AuSER Mt Heam)g;e 5’ geagibomiacagatggggatateg 3°

(SEQ %:?ﬁg% 3& %::9 £ ggatatr B C%.t’u%ntasa%gél %n}glﬁ"{%?%ct?& oligonucleotide
pmnertm&mmf'g!am Mizgytend gat ﬁam@msf%%mgmmﬁc primer, either 57
cteaticCy B A8A6RAS 2 F9GH PR Nbgﬂﬁ%tsg%c@g@ﬁﬁ%aémgn 3’ (SEQID NO.

cdgtaaagac acgacataac gagcttcaac act gct ct
92). atgtccatgt tcttatgtat gcatccaacc ttcactctga

agt ccaa tcaqtc Cc i egtr h and
011810 cgﬁgi ng é;?%qa Here fiion %cﬁgy 2l 3958 UDtrophoresis
purified using the Qiaguick Gel Purlﬁcatmn kat accordmg to the manufacturer’s instructions
{Qiagen). The PCR products were subsequently cloned into the pCR2.1 TOPO plasmid using
the topoisomerase based cloning kit TOPO TA Cloning® Kit (with pCR®2,1-TOPO® vector)
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ggttat at gq cagtaggaga cctggtatca ggaacact gg

ccat cagcag atccgtacac ctgtatccat gcttcttgaa
aacgacaaaa gcat gagcag gt gaggccac gttag

WO RWEI4§e8ggy gagggt cacc acagaaacca ggt ecce§al/Us2007/012950

t gt gcgggct gtteggaggg ctteccacca caacttctac
tggcgtcct g caccctcacg tcacaagaca WO

2007/ 143098PCT/ US2007/ 012950 -41- 101561(9)
Nucl ei ¢ Aci d Sequence Encoding the Full Length
2F8 Heavy Chai n Sequence (2F8 Heavy Chain

Vari abl e Region and 1 gGl Constant Regi on) (S|gna
sequence underlined) (SEQzgL) NO. 130) 1 at-
.aata cttctt-tctcttcctc ctca taa Ct C In. ccact

mcordﬁl%qgﬁglnaghﬁmls%uﬁmgﬁ & Chaaa8.l@A) and transformed into
gaggcctg gﬂacttcagt gaagatg cc 121 tqgcaaggctt
DH5 beqtgwtsmé@n ¢ srapsforaation phnigues o Rlagp Fd%z}f\ ted from

transfolhePRRaeeT c1didd “agﬁa&ae& Gsitd TR JRATAOGAETGADTATAGGE 37)
(SEQ Ig%aég%zgg@i %&%%xc?& ?@&M&&%ﬁﬁ@éﬁeﬁ%ﬁ%ﬂhﬁﬁ%o 94), and
M13 Reverse primers (5° CAGGAAACAGCTATGACC 3°) (SEQ ID NO. 95) by Agencourt
Bioscience using standard dideoxy DNA sequencing methods to identify the sequence of the
variable region sequences. The sequences were analyzed using Vector NTI software
(Invitrogen, Carlsbad, CA) and the IMGT/V-Quest webserver

(http://imgt.cines. fr/textes/vquest) 1o identify and confirm variable region sequences.

¢. Determination of Nucleotide Sequences Encoding Immunoglobulin Heavy and
Light Chain Constant Region Sequences for 1A3. 1D3. 1F3, and 2B8 Kappa and
IgG1 chains
[0119] Full Lehg_th cDNAs for the 1A3, 1D3, and 1¥3 IgG1 chains were PCR amplified

from the cDNA created above using the forward primer

5* gpggacaagitgtacanasaagcaggeigecaceatpaactiigggctoagattgattttce 3° (start codon underlined)
(SEQ ID NO. 96) and the reverse primer 5’
ggEeaccactiiptacaagaaagetgggticaittaccaggagagtgagagagg 3° (stop codon underlined) (SEQ 1D
NO. 97). Full Length ¢cDNA for the 2B8 IgG1 chain was amplified from the cDNA created
above using the forward primer '

5’ ggpgacaagtitgtacanaaaagcaggetgecaccatgpgatggagetatatcatcetetit 3° (start codon underlined)

- (BEQ ID NO. 98) and reverse primer

5’ ggggaccactitgtacaagaaagctgggticatttaccaggagagigggagag 3° (stop codon underlined) (SEQ
IDNO. 99).

[0120}) Full Length cDNA for the 2B8 Kappa Chain was amplified using the forward
priroer 57 gpggacaagitigtacaaaaaageaggeigecaccatggaatcacagactotggtcticata 3° (start codon
underlined) (SEQ ID NO. 100} and the reverse primer

5’ ggppaccactttpgtacaagaangetgggictaacacteaticetgitgaagete 3° (stop codon underlined) (SEQ ID
NO. 101). PCR fragments were subcloned into pDONR221 (Invitrogen, Cardsbad, CA) by
Gateway BP recombination reaction (Invitrogen, Carlsbad, CA) and sequenced by Agencourt
Bioscience using standard dideoxy DNA éequencing methods to identify the sequence of the
constant region and further confirm variable region seguences.
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gt agacacat cctccagcac agcctacatg 301 cagctcagca.
gcctgacatc tgacgactct gcggtctatt tctgtgcaag
aaggggactg 361 ggacgtggct ttgactactg 99gccandSc
wOozeeasWt ca cagt et ectc agccaaaacqg 421 acad€dEiep7/012950

ctstetatec actggcccct ggatctgctg cccaaact aa
ctccatggtg 481 accctgggat gcctggtcaa gggctatttc
cctgagccag tgacagtgac ctggaactct 541 ggatccctgt
ccdgcggt gt gcacacettc ccagctgtcc tgcagtctga
cctctacact 601 ctgagcagct cagtgactgt

20 .-

d. Sequence Analysis

[0121] Variable Regions (normal text) were identified using IMGT/V-QUEST webserver
software (http://imgt.cines.fi/textes/vquest/). Signal Pepﬁde,scqucnces 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.

[0122] The last nucleotide of each variable region is the first base of the next codon
generated by the variable/constant region junction. This nucleotide is included in the variable
region because it is part of that exon. Amino acid sequences of the constant regions listed

below include the translation of this junction codon.

[0123] In order to create the complete heavy or kappa chain antibody sequences, the

variable region sequences noted below are combined with their respective constant region

_ sequences (the signal sequences are underlined).

[0124] (1)_1A3 Heavy Chain Variable Region (SEQ ID NO. 1)

1 atpaacttty gecteagatt patittectt giccttpttt taaaagetgt gaagtetoaa

61 gtgcagetgg tpgagtetgg gggagpectita gigeageotg pagggiocct gasactetos
121 tgtgeageot ctgaaticac ittcagtaac tattacatgt cttgggticg ccagactcca

181  gagaagaggc tgcagtepgt cgoatacatt agtectggty gtegtagete ctactateca
241 gccégtgtga agggtegatt caccatocter agagacaaty ccaagaacac cetgtacetlg
301  caastgagcea glotgaagic tgaggacaca gocatgtatt actgtgcaag acaagggeat
301  petactacg pggactatge tatggactac tgggrtcaag gaaceicagt caccgietee
421  tcag

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

1 atgactoioc ceactcagat cologaptio ctgotgotat pocttacaga igecagatat
61 gacatccaga tgactcagtc tccagecice claictgttt ctgtgggaga aacigicace

i21  atcacatgic gagcaagtga gaatatttat agtaatttag catpgiatca gragaaacag
181 graaaatete ctcagetcet ggictatget gecaacaaact tagcagatgg tgtgecatea
241 aggticagty geagtpgate aggcacacag tittecctea agatcaacag cotgoagtot
301  gaagattttg ggacttatta ctgtcaacat titigggpta ctecgtacac gticggapeg
361  gppaccaagc tggaaataaa ac
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cccctccagce
gttgcccacc
ttgt geCcag
WO gT/t8¥8gaa
cccaaggatg
cgtgtgttgt
ccagttcagc
gct cagacgc
t ccgct cagt

acctggccca gcgagaccgt cacctgcaac 661
cggccagcag caccaaggtg gacaagaaaa
ggattgtggt 721 tgtaagcctt gcatatgtac _
gtatcatctg tcttcatctt ccccccaﬁ%{{g%‘f"””w
tgctcaccat tactctgact cctaaggtca

ggt agacatc 841 agcaaggatg atcccgaggt
tggtttgtag atgatgtgga ggtgeacaca 901
aaccccggga ggagcagttc aacagcactt
cagtgaactt 961 cccatcatgc

-30-

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

1 g_t_ggga_t_gg_a_gciatatcat cctetittio ptagcaacay clacagatot ceactcocag

61 gtecaactge ageagectgg gecigaactg gtgaapectg ggacttcagt gaagotgtce
121  tgeaaggcht ctggetacac cttcaccace tactggatge actgggteaa tcagaggoct
181  ggacaaggec ttgagtggat iggagagatt aatceiacea acggteatac taactacaat
241 | Zagaaptica agagcaagge cacactgact giagacaaat cctccageac agectacatg
301 caactcagea gectgacate tgaggactet geggtetatt actgtgeaag aaactatgtt
361 gptagcatct tigactactg gggecaagge accactetea cagtetccic ag

[0127]  (4) 2B8 Kappa Light Chain Variable Region (SEQ ID NO. 13)

1 ategaateac agactetept cticatatee atactgelct gettatatge tecteategs

61 aacéttgtaa tgacccaale toccaaatee atgtccaigt caglaggaga gagggicace
121  tigagetgea aggecagtga gaatgtggtt tottatgtat cetggtatca acagaaacca
181  gopcagtcte ctanactget gatatacggg geatccaace ggaacactgg ggteccogat

241  cgcettcacag goagtggate tgcaacagat ticactctga ccatcageag tgtgcgggcet
301 gaagaccitg cagattatca ctgtggpcag agttacaact atccgtacac gttcppageg
361 ggpaccagge tggaaataaa ac

[C328] (5) 2F8 Heax_rx Chain Variable Region (SEQ ID NO. 21)

1 atggaatgpa getggptctt tetettecte cigteagtan ctpcaggigt ccactgecag
61 giccagetga ageagicigg agclgagetg gtgaggoctg ggacticagt gaagatgice
121  tpcaaggctt ctggcetacac cticactace tactatatac actgggtgaa tcagaggect
181  gpacagggce tigagtggat tggaaagatt geicctggaa giggiagiac tiactacaat
241 gagatgtica aagacaagge cacattgact gtagacacat cetccageac agectacatg
301 capctcagca gectgacate tgacgacict goggictatt tetgigoaag aaggggacty
361 ggacgtgect ttgactactg ggpccaagge accacteica cagtetectc ag

[0129] (6)_2F8 Kappa Light Chain Variable Region (SEQ ID NO. 23)
1 atgeagacag acacaatect petatgepte ctootpctct ggpttccagy ctecactpgt

61 gacattgige tgacccaatc tecagettet ttggetgigt clctagggea gagggecace
" 121  atctectgea aggecageca aagtgtipat tatgatgeta atagttatat caaciggtac
181 caacagaaac caggacagec acceaaagic cteaictatg tigeatccaa tetagaatot

241  gppatcccag coaggitiag tggeagtggs totgggacag acttcaccet caacatceat
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accaggactg gctcaatggc aaggagttca aat gcagggt
caacagtgca 1021 gctttccctg. ccoccat ega gaaaaccatc

t ccaaaacca aaggcagacc gaaggctcca 1081 cag H%taca

wOoWie8acc t cccaaggag cagat ggcca aggat aa §¥ $2007/012550

cagtctgacc 1141 tgcatgataa cagacttctt ccctgaagac
attactgtgg agtggcagtg gaatgggcag 1201 ccagcggaga
act acaagaa cactcagccc atcatggaca cagatggctc
ttacttcgtc 1261 tacagcaagc tcaatgtgca gaagagcaac

t gggaggcag gaaatacttt cacctgetct 1321

30
361

-31-

cotgtggagg aggaggatge tgeaacctat tacigteage aaagtatiga ggatccicee
acgticggtsg ctgggaccaa geiggagetg aaac.

[0130] (7). 3B6 Heavy Chain Variable Region (SEQ ID NO. 31)

1
61
121
181
241
301
361

[0131]

atpgaatgge ctigtatett tetetteetc ctgicagtaa ctgéagg‘gg’g ccacteecag
gitcagetge ageagictgg ggetgaactg gigaggeetg ggtocteagt gaagatttce
tgeaaggcett clggetatgt attcagtago tactggatga actgggigaa geagaggect
geacagggte ttgagtggat tggacagait tatcctggag atgglgalag taactacaat
ggaaactica agggtaaage cacacipact geagacaaat cctccagtac agectacalg
cagctcagea goctaacate tgaggactet geggietatt tetgtgeate ceageteggg
ctacptgaga actactiiga ctactgggge caaggeacca cletcacagt cicclcag

(8)_3B6 Kappa Light Chain Variable Region (2 possible AT start codons

(uppercase)) (SEQ ID NO. 33)

i
61
121
181
241
301
361

[0132]}

61

121
181
241
301
361

ATGeacATGa geaccectge teagttictt ggaatetipt tectetggtt tccaggtatc
aaatgtgaca tcaagatpac ccagicteca tottecatgt atgeatetct aggagagaga

gicacaatca citgeaagge gagteaggac attaaaaget atttaagetg ghiccageag
amaccaggga aatcicotaa gaccctgate tatcgtgtaa acagattggt agatggopic

ccatcaaggt tcagtggeag tggatctggg caagaitctt ctotcaccat caccageety
gagantgang atatggpaat tiattatigt ctacagtatg atgagiitcc gttcacgtic
geagggeesa ccaageigpa aataaage

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

atggctotec c ctgtt ecictgecte gitgcattic caage cetgtcceag
gtacagctga agpagtcagg acctggectg gtggegecct cacagagect gtecatcact
tgecactgict ctgggiitte attaaccage tatagittac actgggitcg ccagecteca
ggasagggte tggaatgget gegagtaata togpetggte gaaacacana tiataattcg
teteteatgt ccagactgac catcaggaaa gacaacicea agagecaagt tiicttaaas,
atgaacagic tgcaaaciga tgacacagec atgtactact gigecagaga gaggttiget
tactggggee aagggacict ggicacigte icigeag



gtgttacatg agggcctgca caaccaccat actgagaaga
gcctctccca ctCtecctggt 1381 aaatga
[0157] (10) Protein Sequence Defining the Ful
WOReIG4M982F8 Heavy Chai n Sequence (2F8 He®¢/UEHETMH2950
Vari abl e Regi on and 1gGl Constant Regi on)
(wi thout signal sequence) (SEQ ID NO 131) 1
gvgl kci sgae | vrpgt svkm sckasgytft tyyl hwnqgr
pgqgl ewi gk igpgsgstyy 61 nenfkdkat!| tvdtssstay
ngl ssl tsdd savyfcarrg | grgfdywgq gttltvssak 121
ttppsvypl a pgsaaghnsm vt gcl vkgy f pepvtvtwn
sgsl ssgvht fpavigsdly 181s3plsssvtvps stwpsetvtc
nvahpasst k

[0133]  (10) 3011 Kappa Light Chain Variable Region (SEQ ID NO. 43) -

1 atggatittc aaptocagat tticagctte ctgotaatca gteccteagt caaaatateo

6l agagpacaaa tigttcieac ceagtotcea goaateatgt ctgeatatee ageggagaag
121  gtcaccatga cotgcagtge cagcetcaagt gtaagtiaca igeaciggia ceagcagaag
181 tcaggcacct coocccaaaag atggatitat gacacaicea aactggctic tggagtecet
241  gclcgetica gtggcagtgg gtetgpgace iottactcoe tcacaateag tagtatggag
301  gcigaagatg-ctgccactia tiactgecag caglggagta gtaacccact cacgitcggt
361 . gctpgpacca agotggaget gaaac

10134] (11)_1D3 Heavy Chain Variable Region (SEQ ID NO. 51)

1 atgaacttis pocicagatt pattttcctt gtocttgitt taaaaggtot gaagtgigaa

ol gigeagetpg tegagtcige gggaggctta gigeagectg gaggpicect gaaacteiee
121  tgtgeageot ctgéattcac tiicagtegac tattacatgt ctiggpticg ccagacicca

181 gagaagaggo tggagigget cgeatacatt agtagtagig giggtagoac ctactatceca

241  gacagtstga agggtogalt caccatctce cgagacaatg ccaagaacac ectgtacctg
301 _caaatgagea gtetgaagic tgaggacaca gecatatatt actgtgigap acaaggggat

361  ggtiattacg gggactatge tatggactac lggggtcaag gaacctoagt catogtetes

421  ficag
[0135] {12) 1D3 Kappa Light Chain Variable Region (SEQ ID NO. 53)
1 atea ¢ ccactcaget cot; ctgcteot, ctiacaga fetcagat;

61 gacatceaga tgactcagic teeagectee ctatotgtat ctgtgepaga aactgteace
121  atcacatgic gaacaagtga gaatatitac aptaattiag cgtggtatca gcagaaacag
181  ggaaaatctc cicagetect aatctatget goaacaaact tagcagatgg tgtgeeatea
241  aggticagtg geagtggate aggeacacag itttceetea ggatcaacag cetgeagiot
301  gaagaititg ggaggtatia ctgtcaacat tittggggga ctccgtacac giicggagep
361  gggaccaaac tggaaataaa ac '

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

1 atgaactity gecteagatt gattttoett gtocttatit tanaaggtet gaaptoigag

61 glgcagetgg tgpagtetge gggagpctta ptgcagictg gagpgicect gaaacicice
121  tgtgepgect ctggatteac titcagiaac tatttcatgt ctigggticg coagacicea

181  gagaapagge tggagtgppt cgcatatait aptagtggtg gtggtageac ctactateca
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WO 260 0KPHoka Pcl vYti PPPk eqmakdkvsl

vdkki vprdc gckpcictvp evssvfifpp 241 kpkdvltitl
t pkvt ovvvd i skddpevgf swfvddvevh taqtgpreeq
fnstfrsvse 301 | pi mhqdwi n gkef kcrvns aaf papi ekt

di t vewgwng ci paenyknt q pi ndtdgsyf vyskl nvgks
nweagntftc 421 svl hegi hnh ht eksl shsp gk WO
2007/ 143098PCT/ US2007/ 012950 -42 - 101581(11)
Nucl ei ¢ Aci d Sequence Encoding the Full Length
2F8 Light Chain Sequence (2F8 Kappa Vari abl e
Regi on and Constant Region') (signal sequence
underlined) (SEQ ID NO 133). 1 atggagacag
acacaat cct gctatgqqtg ctgctgetct gggttccagg

oo b eatel bR AR GR Lrd b ERTELAE'

a?g% cc ag@mg%gs@ﬁmagmagg@t@wm agpaggggat

%@Ct%?,'&ﬁﬁas cGEAYRSANCAAGEESREHEEC
ctcatctatg tgcatccaa ctagaatct 241 gggat aﬁ%ag
ggtt‘fﬁgag tggcagtggg tctgggacag acttcaccct

cgtt_ggkﬁgﬁkggg%%” G080 AgAd :

3tgct%cacc aa 477 CCCAc catcea T0a
gﬁ}agt teaeeraga %?@Q%tgcaéﬁ‘tt‘éca‘“g*ﬁt%tg@t Yelgsgagan g
8@1 aa%tdaeettgta gsg%aﬁg@g@aﬁatae aghaiiss @Weﬁ%%&acag

7 g - ad A i Bnate et Rttt

&ﬂéd ac Wm@@mgmmmmmmtmww

G pRbRGe L LN E Lo i AEAARA. pRbeRRE | ©

[36159 Beamyagae tgespaitasagiuence Defining the Ful |

01381 C" 85! 5378 e A bn S Valante BusnC & hiSno. 7y

1 atgaacttt; ctcagatt patittcctt ptectiptit tanaagotet gaastotona
61 gtgcagctgg tggagtctge gopagpgetia gtgcageetg gagggicect gaaaatctce
121 tgtgcagect ciggattiac tticagtaac taittcatgt cttgggtteg ccagacicea

181 gagaagapgc tpoagtooet cpcaiacatt agtagiggip stgptageac ctactatcca
241 gacagipgiga agggtcgatt caccaictec agagacaatg ccaagaacac cotgtacetly

301 caaatgaaca gtctgaagtc tgaggacaca gocatgtatt actgigtaag acaaggagat
361  ggttactatg gggactatge tatggactac tggggteaag gaaccteagt cacegtietee

421 toag

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

1 atgagtatoc ceacicaget cctpgogtte ctgctpctot pecttacaga tgccapatgt
61 gacatccaga tgacicagtc gecagecice ctatetgtat ctgtgggaga aacigicace

121  atcacatgtc gagcaagtga gaatatttac attaatitag catggtatca geaganacag
181  ggaaaatctc ctoagcetcet ggtecatget geaacaaagt tageagatgg tgigecatca
241 aggticagty pcagtggatc aggeacacag tattccctea agatcaacag celgeagtct
301  gaagatiitg pgagttatta ctgtcaacat tiftggegta cicoptacac gitcggages
361 gggaccanac tagaaataaa ac

361 t cACTABLIIE012950
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[0o141]Cat

and 2@3&&&%&%& &f‘%a‘ix?%’f‘ g(éﬁgﬁfﬁ%gg ct gt ggagt g
agagcct’ ccactcccag

Kappa Vari abl e Regi on and Constant Region')
(w thout signal sequence) (SEQ ED NO. 133) 1
di vltgspas | avsl ggrat isckasqgpvd ydgnsyi nwy

sgtdftlni h pveeedaaty ycqqgsi edpp tfgagtkle
kradaaPtvs 121 ifppsseqlt sggasvvcfl nnfypkdi nv
kwki dgser g ngvi nswt dq dskdstysns 181 stltltkdey
er hnsytcea tbktstspiv ksfnrnec 10160] (13) Nucl eic
Aci d Sequence Encoding the Full Length 336 Heavy
Chai n Sequence 25 (3136 Heavy Chain Variable
Regi on and | gGl Constant _Bggi on) (signal sequence
underllned) (SEQ I D NO. 134) 1 atggaatqgc 61

aaaacgacac 35 481 atggtgaccc 541 aactctggat 601

tacactctga 661 tgcaacgttg 721 t ta 40 A 781
ERS e
gaact Eeaig‘gaga%&kgmgcgﬁmkg éﬁattt&d&i%éaggcﬂgtgmas@ct

41 ctgacctagca 1
P TR Ty s e e
d§t agracgefodagepebiat gleattilga gtiergatce g ercagrghgacceica
a¢t a@&%&aﬁc@%&ﬁc‘:& caRAEA hdFbiob RO btocccaggg
ccetgtc€ag gragetc %% cccaccc gc agcc tgﬁg
aYat gHegerieiarerirn
t3ggct %&E&g&@éaaé@@@éhtch@aﬁm&@mcdmmgtgg

31 S reaiene Grrmeaipa o daest uker gleR fite S
otsact mgmagntteam gccggagaaa 9grgeticey Gregaitacgetcagtca
?t 9 ggﬂﬂg ﬁ&tg%@ﬁ%%@ﬁ%@gg&ﬁ%agggma

cgaggt’ctag 00999 ggad tggcte
t69¢ a c ecastacags Lieedlars CECcHQRaTRAREccAtelC PRRAEtAAY BRfgeaccea
Gl 9C aggﬁ&anacggegtmg 5tRRa @t ORGANEEE D chaEicdniBRagtca
tat cct acaaat tg’ g'?t ct atttcaacc acca a

o c BTl SRR AT AT POeRTtn BT e
a'umg gt g@gg&gm@g@g‘a&t taeatagma eichgeodat wgab@gtaatggctctt

SRt R .

Q0g aagggqmggm%mgccmmwg@g@@aﬁ glgtcecact
G4 Ceafh@piah Gledt gCat ¢ ctctcacagt ctgctgccca
agccagt gac ctgtcctgca ggcccagcga agaaaattgt

‘-

GPAGa 6o AUBGHGH koA G5 8Rleg I GLAR aiaciaac
CcagCtC Ct octcagcC aactaactcc a acct

ot o SR RE SO E UL e gotaR SEHEoo REboTalE (hetgacet
tignt gtgﬁ%éﬁ@ﬂmt@c@tmwmtcc@mmmﬂgam
ca9acegaag. | aaagteagl, 06a1 09A8Le! SISLER! Biacogicn
2007/ t4EEISRETIUSRADTTOI@EEooadises POEGER( BRpcoasgy

t

08! e SEAGRGEPOLL AR +BBeloll bk pOLaRe

Chai n Varlable
R&§i oﬁcc&wgpg@ﬁggﬁﬁs%?%%a%ﬁywqtm&%&% teigtiges)

seq uerﬂ&gaéatéa'élé&ég@tgmccéa%@oc agNGbag seRecnaidat |

tlsssvtv kdvl ti  sel pi d
R a L
| S g S Etptcttcp sstbwa@etcuggabiggk tceggncah pepgtfdes tgrageetea
pedi t vewgw nhht eksl sh sckasgyvfs ngl ssltsed
snvt | gcl vk tcnvahpass vdi skddpev nsaaf papi e
nggpaenykn spgk sywmwkqr savyfcasql gyfpepvtvt
t kvdkki vpr qf swfvddve kti sktkgrp tqpi ndtdgs

nanAl awvwva A Al ranvif Aviw wonenel eecnayvr Aenaccrlenectl ot

20 61 gi parfsgeg PCT/US2007/012950

Maf l|i (01 1A3 1D3 ]F3




[0162] (15) Nucleic Acid Sequence Encoding the

Full Length 3B6 Light Chain Sequence (3B6

Kappa Vari abl e Regi on and Const ant Regloné
WOLTiH898 sequence underlined) (SEQ | D NO PeEYS#§7/012950

1 ATGgacATGa 61 aaatgtgaca 121 gtcacaatca 181 '

aaaccaggga 20 241 ccatcaaggt 301 gagaat gaag 361

ggagggggga 421 ccaccatcca 481 ttctacccca 25 541

gt ect gaaca 601 ctcacgttga 661 aagacatcaa

ggqaccoct qc tcaagatgac cttgcaaggc aatctcctaa

t cagt ggcag at at gggaat ccaagctgga gt gagcagtt

aagacat'caa gttggactga ccaaggacga cttcacccat

tcagtttctt ecagtctcca gagtcaggac gaccctgatc

gat séagg,&%cttﬁé&%% %ca&gégtam&&c dafaddcasOtRagaccga
caag caggacagc g gaacga tgtcaa

@é hat egactpracegRietcaeAtceAcria 4537GRAC sat%s%&gaeamm

¢aag ?tktcﬁgfaéctg Eeageaﬂicafgsct@ﬁ&@ﬂée@@dc& BaLgealgagatega

aaga

aca a cat aac cCt titcaa
tc ?%ég I et e S s “g%lg&"“ %‘gﬂ _eJdBﬂ%g Fatggctctt
@®4tt c aagictaaiaganpdtt satgipenpe agapgicts SpgEerags aatacm ca

g9t g@g@%&gﬁa%éa%g%%%c% &9 Gl AL B A PAYRG Lifreccact

tccaq tccagcag agat ggggtc
cag@@gga§ﬂ8%acgttc atccatcttc cttgaacaac

Re | ﬁ qf vfant Reglon) (MAthoﬁfHS|éﬁal
—e@%{é 92‘?’ ID NO. 137) 1 dikntgspes

nyas| %Eéé{éat% tt&é‘a@éﬁ@f SatS ikt Wcasbkie %@gﬁz{g théi—matctg

vnr | vdgvps sgsgqd ssltitslen
ydef peﬁgmqﬂcgré %ﬁg o<licfasee cpaaeacy mé?% %‘ﬁifgh
Stey Cf lpidbindakgidayicak egad@aag@agvdtgmmalgdwaggaca

stysmsstlt 181 Itkdey rhn s 1Ge Kt
r ic G RN B A e B “gF§° §g§% enc%’%fé:é§
‘ tﬂ% F@Matdam*ta@mkam@cyc a@h@acﬂtﬁwuwt(m
ﬁgﬂ%h %a%k %ea eglon and * gal Constant
glo S|§ ence underlined) (SEQ ID NO
[0143]1380201 Mélusakq@ CibhiOCha61 ColtsantRediGaDdiddnined for 1A3 containing

cied pucle 181 ardf iy %89%5, ggéz % ?g‘{%t %ter‘f'a?%t éSﬁ&Jﬂ)No 84)

A qt q %&g&%at?cgcggﬁk&@g Safol AU Lddchic CAdA A0 dacatctg

ccaga aaact ga aagggact ct cocct% gatc

@t ct geBTtEFclrcEtgite trtigrica asicnge” yReRGtta aftgtcaset

cgtlca%tgﬁ%ﬁtt ORERCRAE fgat@&%aﬁ@%ﬂkﬁgfagﬁgwmmggm
gca C CcCC a C

3@ d a0 EPREES sgf?ca atgagt ﬁ%@ﬂ&@ R

CHA g C lpgéatiacpagats Ghegcigghb gngatg amdicacaaitgicaaga
gccaa aaacgacacc tggtgaccct

%g?qtﬁbcag i% gggggégccagactcca ttataattcg

01441t t L £25:339% LHAROL&GHY eﬁ&gaéﬁﬁ@ﬁe G0 A plcbuln hady chain

2007/143098PCTAT820 /012950
Va“ablﬁgﬁf%‘f’lj orthe g&b@@@ﬁ eadu%f:éld%&m%g? gsggtg)@qm &Flgure 2. Each of the

sequenk€laé hlgfkd with @@t 6ndlkr a0d §gagHRnd:s gaﬁzhwﬂat: signal peptide, CDR;,
CDRsy al%c{: %lggg%g gde% FP && 'E) P Bds. t f‘ %% vgs At df the separate CDRy,

scacaacc cce ccttcccage

CDRQ@mh@@ﬂx%ﬁgﬂuggbgg@@@éﬂ@agﬁhgbﬁtc t gact cct aa
tcagctggtt agttcaacag atggcaagga ccatctccaa
aggagcagat aagacattac agoccatcat gcaactggga
accat act ga




gccagt gaca
atctgtcttc
gt t caaat gc
WO WA I8 gat
t ct gacct ct
gtt gt ggt ag
agaccgaagg
actttcacct
gcaacgttgc
acacagct ca
t gacct gcat

tgtcctgcag
ggt cacgt gt
aaccaaaggc
ggcaggaaat
accgt cacct
gt ggaggt gc
aaagt cagt c
tcccactctc

gcccagcgag
t gt agat gat
ggccaaggat
gaagagcct c
cccagggat t
t cagt cagtg
cagt ggaat g

gaaaattgtg
cactttccgc
t g: ggggtpg@gsmowmmso
atettcccec
agggt caaca
ggct et t act

act ct ggat ¢ acact et gag
caaagcccaa acatcagcaa
aacttcccat gtgcagcttt ctccacaggt
ggcagccagc tcgBétacag gctctgtgtt

gt ggtt gt aa

ctggtaaatg cctgtccagc cagctcagtg ccacccggec

[0145]) 0CCfcfl GRA 189 DG ﬁetﬂ&ﬁieﬂﬁin@@& iGRAGE6RabW R light chain variable
cat gcaccag coctgccocc

resionsjgRsh et e SPAbRgHEE EAPCAIALRTNGC T oh OGS [1pgy - Bach ofthe

sequenEésQ&@éli’@n&EﬂiﬂE BiCaniottict ﬁhd’tge kdqaeﬂéed tﬂeﬁbmggll&mmmpnde CDR;,
V) CDR,,

CDR, % %]?F *’é%‘&e’i@% %&%’ Rt A nt1 g o %g%?wl %&ygf;#]g Al firate CDRy

CDR; aeiRRoejuchSEC BeINGE the 8gjbodigs.v gl ke Sgpg
sslmerltir vypl apgsaa vtvpsstwps |titltpkvt d

- [0146] ¢ dhpmrgrehienes: Tpde ! previdssisRRroEdasce o shopeipg fbe correspondence

betweek BB QEYEducibRUREILGE irtthisExAMBl mﬁwmpsesaded in the
crynsaaf pa wgwnggpaen 1Shspgk tctvsgfslt

Sequengeghdstgg-ddt | vkgyf pepv asst kvdkki pevqf swfvd

pi ektisktk ykntgpi mdt syghwraqp anyycarerf
tvtmnsgsls vprdcgckpc dvevhtaqtq gZ|ncarn1vrt

OJ

4 pevssv ‘pr ‘L 5
gnt nyn vsa&kh@mnﬁmq&dﬁﬂﬁkgg§lﬁBFpgkmkdy N
_ rsvsel pinh dk ic acid

Nucl&ic Acid <,&4ﬁhbﬂ$ama):$mwmbi¢ Rwdﬁi:@&s%ﬁ_h___
3D115Li ght Chableasddan iR 3 |
Regi-fn—and GCng Y Cha gt S

und:yl.ncd) 53 éﬁﬁ pcﬁﬁHtDBqlAﬁ arggatrttrc 61
accaguacaaa 1;{£§F$@gg 03 O, 033 tcaggcacct 241
gct ¢cggtrtca 304 EsEPCigintIR.008B0ggacca 421
ccafgcagig 40 vﬁammmﬂmaaaqgﬂggZBBaaaﬁaggyi_ng_ﬁ
acgftgacca 661 Heaq R : !

cct

agctddaget ~age E L VALia

agg: cad éﬁgﬁzg’lc}? 2ém\:ttc ecagteteena
cag¢traagt—atyg [ gggacc—ttactgcray

gaagqgyuyet dl GIGHgt Jaﬁpaygﬁﬂ{@gﬁamgggacagcaaa
t gagggacal Caqqade lkappa) ChGICCORIZEE gCaat cat gt
gt agght aca gacaﬁ@&gmmpﬂ(mﬁmummszscaqtqqaqta
gat get gcac : ian 28 ¢ apdeicesid
aaca in 2F it cC
tgcaedggta aadit i squgieic acid
caaud te t g t .a 1 — =]
cct ¢Lragge—agtigi g :
J2g=—I99 I ¥ eavi’Chain CDR; 2F8

27 Heavy Chain CDR, 2F8§

28 Light (kappa) Chain CDR; 2F8

29 Light (kappa) Chain CDR; 2F§

30 Light (kappa) Chain CDR3 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




caaaat at cc aggggagaag ccagcagaag tggagtocct
t agt at ggag cacgttcggt catcttecca gaacaacttc
aaat ggcgt c cagcaccctc cactcacaag 45 [0167](20)

woppEiE®¥ Sequence Defining the Full
Li ght Chain Sequence (3D11
and Const ant

Regi on) (w thout signa
(SEQ ID NO. 141) 1 givitcaspai

Kappa Variabl e Region
sequence)
nsaypgekvt

nt csasssvs ymhwyqgksg tspkrw ydt skl asgvpar 61
fsgsgsgtsy s2ti ssneae daatyycqqw ssnpltf gag

t kl el krada aptvsi f pps

121 seql t sggas

vvcfl nnfyp kdi nvkwki d gsersgagvi n swt dqdskds
tysnsstltl 50181 tkdeyerhns ytceathkts tsplvksfnr

Lengt RCBH§2007/012950

nec peBsastd
(Olgg’ 7
Ful F33ength 1h e ®
ChalaﬁvhrlébFeHquKEMmamﬂhBﬂﬁﬂ Const ant _Regi on)
(si gRal__sequenéBawyithein|/(DRe JB6
atgad®tttq 561 @Eg@}_m}(?mm@lﬁﬁﬁnranrm 181
gagtfianec 24 LR dol
gt b e e e Variab, :3br1_nmpama —
acclyyaact—oo, ta agibxsnm CAGkigca 12T
aggg#@ toty 7ol 't'(khﬁﬂa}ﬂﬂm%alﬂé RS AGHT 8- Hhbleic acid
gag 1 (kB PG AR abIE Reridd 300 2C gteth
108T4gcgaaggct Q{eiﬂﬁaagtmagtamga 1201 tggaat gggc
25 [3861 tctt adlebyChdiBTDR, BDACCE gct 1381
cactdfcctg qq aBiktgg ctggattcac
t ggad8 gggt aggdd 2] 1
cgag 8 2
acgltdecea—git 2

1Y~ J, 1Mes ain Varia
cad( zggaf, Ittl‘ i *,. 1% <
cCt gegt gat AT Py FiEE Bd5ha) EitaOPDEBIEREhA
gt a@giga qar UTdhél khp:ﬂ@@ﬁﬂ:g&@drﬁﬂe R&gﬁ&ﬁ%g%tem
cgcakmcat t CaqtrbsiCaini@RggBEaca t at ggact ac
atctigéct at atce&@qqnmmqﬂﬂeggeqqt ct cagt gact
ccc i
gcs
aac

qtce

cga

%ﬁpaﬂ@ﬁﬁ%ﬁﬁ@lt@@&ﬁ@g aa&gelc acid

aag (
acagiepccag af i aaghe idppapCiatIgiriblaR SAGOFE C pebkein
t gg¢ktaat g gad

aacaéé cagc

gag
act

&aaaamamannnaﬁaaqq ttccctqaaq

tcce

ct C\,Tﬂuaggt

id

t ct ¢ggraaac

in L=
iiﬁ&%ﬁ@ﬁ&ﬂhSQﬁ@Lﬁﬁ&ﬂga

act gggaggc

ccagagtcca

| 0Tighe Ok ) Qi OV FiaBld et R OlnGdeic acid

cat ¢ds htcc

l([.ﬁ@lt {ldaﬁ:al:cﬁaﬁt mmﬂg Re@amqa gratotein
3 aingZ 13t g cctgcag

cag¢dfgacc
agaﬂﬂ'ﬁfnfn_fft'rll‘ Bt I)‘

;gf a HH" ppa aoaaqat aet
CaaS ﬁgn?au E L ,1( f’n_‘ny a?. 2% lityguuut AL
gag _.Eubt 172 P i ¢ r ) N

t he

H—tengtfr T1D3-Feavy chal i sequence (103

SU

Heavy Chain Variable Region and I gGl Const ant

Regi on) (w thout signa

143)
i f ppkpkdvl

+1t1

evgl vesggg pdsvkgrfti

sequence) (SEQ I D NO.
ssaktt ppsv sdl ytl sssv

svhel pi mhg kvsltcmtd tftcsvl heg
1v9pggsl k1 srdnakntly ypl apgsaaq tvpsstwpse

+ nleyvit 2 AW nAalvaf br FF nadl tvvew | bnhht alr el
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scaasgftfs I gnssl ksed tnsnmvtl gcl tvtcnvahpa
vvvdi skddp rvnsaaf pap gwnggpaeny shspgk
dyymswrqt talyycvrqg vkgyfpepvt sstkvdkkiv
WO H0HH3WE vdd i ekiti sktkg kntgpi mdtd pekr | ebfxAayp2007/012950
dgyygdyand vtwnsgsl ss prdcgckpci vevhtaqtgP
rpkapgvyti gsyfvyskin issgggstyy ywgqgtsviv
gvht f pavl g ctvpevssvf reeqfnstfr pppkegmakd
vgksnweagn 40 101701(23) Nucleic Acid Sequence
Encodi ng the Full Length 1D3 Light Chain Sequence
(1D3 Kappa Vari abl e Regi on and Const ant ‘Regi on)
(signal sequence underlingd) (SEQ ID NO 144) 1
atgagt gt qc ccactcaqqt cctggqqttqg ctqctgctqt
M g e
full lengl@ Qe gDERE SN P CeRERIeD (- GRTTANGEGE PASt PR constant
region ?&1{1@1@&4) tf@gaaagsf@&t afibadigoRgaitad agrhib&ika@gba dicit Wed that the
constaxttCt o4 aal Ctg@:éﬁ?feggf g%ﬁﬁl%@g 6, LR AL Enot sequenced but

gcagt ggat C aggcacac %}
are preitiﬂeﬂmhi\mahaﬁatcmgmg@pgm@w as (yg1D3, 1F3, and 2B8 antibodies,

which wgg 7ét%lé§c%8 4[3 2097 5029 BOm ArBrain HREIRYS dppciated,

aaac t gagc cccaaa aca aaca
howevgrt 'g&dbﬂmblﬁé%%t qgeggqpcesq& 3 g%g%geg][to each of a number
of othe} EJBEQQQQ 8n kiaRed RiwnA6 ﬂﬁ!@@ﬁﬁlﬁd ifj Hegetao pRduce active full

agttaac C tcagtcgtgt t caat gt caa
length pmyneglol ﬁ%?b%%%@%ﬁ atcagga cagcaaagac
[01431a9° A8 AG884 1%5&35&8&3 al-aR8 1%9 %?%ta Chain Sec
1A3 i Regiomans ”.. chcuenceundeﬂmed)
(SEQ 19198985 ac gttag gttcggaggg cttcccacca
caacttctac tggcgtcctg caccctcacg tcacaagaca
Ahead o apd S T = 2

ﬁg% cq_qgggq_lt t% o ib“ :-% tg gc&ct iaztzgzz
e e ot o e BTG S T
524@ ca§>tﬁﬁ1.§£ I’:}@ t é.@ah@.ccl@)gacaatg Jccaagaacac cctgtacetg
& maesg g S e v tﬁgﬁ%g‘%@ﬁ | ATRTEY aeqmores
]2% t§§§ @é ﬁegij ﬁﬁiggt E ggatotgo tgoccaaact

tgg't ﬁiidiefﬁ ¥t g@ﬁa&pcﬁdcpyq;gcc agtgacagtyg

(

gqys. otgt t gtct

' a‘&m f CEG:E M' c:gct: [=; 2 Egggc z:\gggigacc
tqﬁi: |€ F cﬂ gc. gaa aattgtgeaec
gﬂ%%i tg@%éﬁéls@ & tEdj&‘Eabg a%}:é aagtatcatc tgtoctteate

Mml eiceémcdsequme@nc;ewq@ Mveﬁﬂal%féwgt%‘fr:%a yeegtgtgtt

agatgatgtg
aca tca 2C gcaacccg@’ fgé gﬁa@ abtttccgctca
\ M% ; ggagtt caaatgcagy

g]:éﬁ:)ag&i:ta.bgraatetzttctcgatg:g em;agm:a EREFEAEEE paaggeaga

agatgge caaggataaa
BGCQ QE[C;F aad ﬁ? g%gﬁz ccc :gglzg:tgacggt ggaggggcag
ii@é g Qcag: MQEdlttgatgga cacagatgge
tcg aasdRtes g]:ﬂdaat:gitgg eqgpessgcet ggabdagac aggazatact
muc aa@ct: FCOLTARE TORITFIGI CRLCEBFACTECEIFY, gagectetas
b%aéa%agcéﬁb‘??“? Jgaft'§dgt cgcatatatt agtagtggtg
gt ggtagcac ctactatcca 241 gacagtgtga agggtcgatt
caccatctct agagacaatg ccaagaacac cctgtacctg 301
caaat gagca gtctgaagtc tgaggacaca gccatgtatt
act gt gt aag acaaggggat 25361 ggttactacg gggactatgc
t at ggact ac tggggt caag gaacctcagt caccgtctCC 421
t cagccaaaa cgacaccccc atctgtctat ccactggccc
ctggatctgc tgcccaaact 481 aactccatgg tgaccctggg
atgcctggtc aagggctatt tecctgagcc agtgacagtg 541
acct ggaact ctggatccct gtccagcggt gtgcacacct
tcccagctgt cctgcagtct 601 gacctctaca ctctgagcag
ctcagtgact gtcccctcca gcacctggcc cagcgagacc 30
661 gtcacctgca acgttgccca cccggccagc agcaccaagg

+ AANAraanaa Attt at anececer 721 annnattnto Attt At asaece e
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40 1261 tettacttcg tctacagcaa gctcaatgtg

cagaagagca actgggaggc aggaaatact 1321 ttcacctgct

ctgtgttaca tgagggcctg cacaaccacc atactgagaa

WOogsja#®t cc 1381 cactctcctg gtaaat ga [ 0173LE2E3007/012950

Protein Sequence Defining the Full Length 1F3

Heavy Chain Sequence (1F3 45 Heavy Chain

Vari abl e Regi on and 1 gGl Constant Regi on)

(wi't hout si-gnal sequence) (SEQ ID NO 147) 1 -

evel vesggg 1lvesggslkl scaasgftfs nyfmswr et

pekrl eway issgggstyy 61 pdsvkgrfti srdnakntly

| gnesl ksed tanyycvrqg dgyysmdyand ywgegtsvtv 121

ssaktt ppsv ypl apgsaaq tnsnvtl gcl vkgyf pepvt
(01451, “@%&%&%@#&%&%ﬁ%ﬁ#ﬁ% Sgpenee (83

200 ytlsssv

incY ariable Region s (3l AupBeai ihoyt sighal sequence) (SEQ ID

}Kylgﬁypevssvf 241 |fppkpkdvl t|t/tpkvtc vvvdlskddp

evqf swfvdd vevhtaqtqgp reegfnstfr 301 svsel pi mhq

dV\Alngtqéfergm lslp skFadeeEsiet %’“‘5 %}mﬂ ;igggg:izg
A e
v VPEVESV
Izhnhhttpeks&dvshs kieamc(@zgamf@wmm@@maqt@ reegtnstix
ity e S 2 eamieagn
f&ig RV ar L € "Regi BN ndg ﬁ%
Reglon) (S|gnal sequence underllned) (SEQ 1D NO

124) cccaaagaca 541 aacagttgga 20601 ttgaccaagg 661

tcaaCtt CaC CcaCt Ca t gacl ca EC 0 a ttgaca o taceagatat
Ctsé . ois! ' ;—' ' ﬁ_gﬁaﬁ%dgé%ﬁgggaga agctg%c;%
agphit ﬁﬂﬁai't@[tt: G_ﬁ@f:@igﬁ@ﬁ gﬁ&t%t:ﬁa&g garacoagt Sitgatatea geagaaacagy
CRoat SRRt e COERIET ¢ 9?@!@&% gegnc a%ﬁtatatglcazzzgg zgggz:;;—zi
aEcL G T o gt e
agighgetadtiganigaid scqp-aga0 QSt@S&aa&a&ta;aﬁtccat cttcccacea -
etQQQaEEpgccﬁsgedayet tragiamt-at FeﬁgtagﬂaaaQQﬁFa ffgaa caacttctac

i qaTEeata Tt Wﬁ%ﬁa& g ggg %ﬁ@@ﬁa%ﬁ?f‘ o onte
tdpA0t AL Otong Bica‘%&?ﬁ U Al ARl A A AdE Al AGGbaccns tosonmnnes

g aatagegicac cg;pat:ﬂ:ma# isagoitgtgy gagateattggitatca
taccagat gg agatcaacag ctcce tacac ctotatccc )
) Brg aing the A3

ce (1A3

e 8 dnal @GEALA ESEQ ID NO. 125)
cctgcagtet gtttggaggg cttcccacca caactt ct ac

bt %‘é@%ﬁ@ﬁ TREaT ar i ﬁ%ﬁéﬁwﬁﬁﬁ?ﬁ B sl

Lisghit hn SEgLaiteE: (thdvkappandari abl e Region
and Cbnstant MAthout S|onal sequence
[0152]( SES Agidd Bncodingdhe oth 2B 8 Heavy Chain Sequence

tq fslklnslqs edfgsyycqh fmgtpytfgg
(SEQ]g%ﬁge?%’Sad aaptvsifpp 121 ssegltsgga svvcflnnly

pkdi Dk odg; es&@gyé ReMed gls kg gakldd ccactoccag
| t&’l{ e S ad-Rdd SRS ﬁgarage@;g?,ﬁbacttcagt gaagectgtoe

mg tNLm:Becrtecm iedt méec@ﬁem ﬁ%&g aa teagaggeot

@Z& ggg % z@g;&igﬁﬁ anc agcotacatg

I—.bavc)eaGh&lgaa \Gpttaabec ggggaatw cé@:@a Rgagtiaag amactatgte
g.m pafargribagegueneecuandeT bErmeytceSRYLrEFoND, agecaaaacy

73 )acaﬁf’ifﬁa’ét‘ttf’b"tg“l‘ﬁ% AGEIE T FIREGETE TREARTAGFesaraste

gacagt gt ga caaat gaaca ggt t act at g t cagccCaaaa

aact ccat gg acct ggaact gacct ctaca gt cacct gca

agggattgtg ttccccccaa gt ggt agaca gaggt gcaca

gt cagt gaac




qqgctcagatt tggagtctgg ctggatttac
‘agggt cgatt gtctgaagtc gggact at gc
t gaccct ggg ctggatccct ctctgagcag acgttgecca

WO YTYB®Agcc agcccaagga tcagcaagga cagcet cabagusee7/o1zest
ttcccatcat gattttcatt gggaggctta tttcagtaac
cgcatacatt caccatctcc tgaggacaca tatggactac
atctgtctat atgcctggtc gtccagcggt ctcagtgact
cceggccagce ttgcatatgt tgtgctcacc tgateccgag
gcaaccccgg gcaccaggac (qtcettqttt gtgcagcctg
tatttcatgt agtagtggtg agagacaatg gccatgtatt
t ggggt caag ccactggccc aaggeet att gt gcacacct
gt cccct cca agcaccaagg acagtoccag attactctga

g&ﬁ Gt dggsatd dgargcagt gdogaaittaaicgoadeadn avogtyac

g ggawatggt:(:@g:gﬂ% cca:%giﬁggﬁ gggagggzgi

e e

f R e @.@agat;%g@temzﬁ

b L Claagghtd aygghtdagt tetcc;amgc% fgtrgt

éahqg %@aatgaammﬁ?cﬁ‘??@a € aacaicacgt %{t tgga
&ad

§§¥ AR §§‘§§C§§§ﬁt Pt it

tggagt gggt
cgacaccocc

atggaactet
cctctacact
cacctgeaac
gaattgtggt
coooooaadg
ggtagacatc
ggtgcacaca
cagtgaactt
caacagtgea
g1 Rt é\g&%& ckgeagidgat g&a&@ﬁ@ﬂ:@&f@a&bb@b@g@&gacc gaaggetoca
mg1 chbgaltecT asg\t t-'c'g:tct t FWQ‘:‘ tqace% gRigpaagt cagtetgace

1@@2 ﬁcgg taca @é&t g&%g 4@0% o dB T ractrogte
=1 >

Eg GRgama &t aacctgetot

gggt
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el gRgaaaacs ae@@:gca@acéaa@@écmga&gwﬂaea CHCBPGER gtotoctagt
cdtEarteca cctcccaagg agcagatggc caaggat aaa 1141

[0153] ggcﬁgtpcﬁ_tg?t 3 s%‘éﬁ%[‘éab%% s

NO. 127)

1

g1
121
18l
241

- 301
36l
421

[0154]

qvglggpgae
nekfkskatl
tEppevypla
tlsssvtvps
kpkadvltitl
1lpimhadwln
temitdffpe
svlheglhnh

1vkpgtavkl
tvdksgstay

pgsaagensm vi

stwpsetvtco
tplevecvvvd
gkefkcrvns
ditvewgwng
htekslshsp

sckasgytft
mgleslitsed
lgolvkgy
nvahpasstk
iskddpevgf
aafpapiekt
graenykntg
gk

bhg f‘fe&gﬁé&m Seguence (2B8

tywmhwvngr
sSavyycarny
fpepvivtwn
vdkkivprde
swivddvevh
isktkgrpka
pimdtdgsyf

pggglewige
vgaifdywgyg
sggslasgvht
gokpeictvp
tagtopreeq
pgvytipppk
vysklnvgks

it el seaniehce) (SEQ ID

inptnghtny
gttltvesak
fravlgsdly
evssviifpp
fnstfravse
egmakdicvel
aweagntfte

(7)_Nucleic Acid Seguence Encoding the Full Iength 288 Light Chain Sequence

(2B8 Kappa Variable Region and Constant Region) (signal sequence underlined) (SEQ ID NO.

128)

61
121
181
241
301
361
421
481
541
601
E6L

atggaatcac

agactctggt cttcatatcc

atactgobet ggttatatgy tgctgatggg

aacattgtaa
ttgagctgea
gogeagtota
cgcticacay
gaagaccotig
gggaccagge
tecagtgage
cocoaaagaca
aacagttgga
ttgaccaagy
tcaacttbcac

tgacccaate
aggccagtga
ctaaactget
geagtggate
cagattatca
tggaaataaa
agttaacate
tcaatgtcaa
ctgatcagga
acgagtatga
ccattgtcaa

teccaaakeo
gaatgtggtt
gatatacggy
tgcaacagat
chgtgggcag
acgggcotgat
tggaggtgec
gtggaagatt
cagcaaagac
acgacataac
gagettcaac

abtgtecatgt
tottatgtat
geatccaacc
tteactotga
agttacaact
getgeoaccaa
tcagtegtgt
gatggcagtg
agcacctaca
agctatacct
aggaatgagt

cagbaggaga
cctggtateca
ggaacactgg
ccateageag
atcocgtacac
ctgtateceat
gcttecttgaa
aacgacaaaa
geatgageayg
gtgaggeccac
gttag

gaggghteacc
acagaaacca
ggteecogat
tgtgcgggct
gtteggagyg
gtteccacoa
caacttaotac
tggocgtacty
caccctoacy
tocacaagaca
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1261 tottactteg tctacagcaa gctcaatgtg cagaagagca
act gggaggc aggaaatact 1321 ttcacctgct ctgtgttaca
t gagggcct g cacaaccacc atactgagaa gagcctctcc 13

81
[0177] (30) Pr ot EFHUS2007/012950

WO2NeHEMBct g gt aaat ga

Sequence Defining the Ful
Chai n Sequence
Regi on and lga

Length 3Al 2 Heavy
10 (3Al 2 Heavy Chain Variabl e
Constant Regi on) (w thout signa

sequence) (SEQ ID NO. 151) 1 evgl vesggg

I vapgg$S! ki
I ssgggstyy 61 pdsvkgrfti

tanyycvrqg dgyygdyand ywgggtsvtv 121 ssakttppsv

ypl apgsaaq

[0155]

scaasgftfs nyfmswrqt pekrl eway
srdnakntly 1lgynsl ksed

~ {8) Protein Sequence Defining the Full Lenggh 2B8 Light Chain Sequence (2B8

Kappa Variable Region and Constant Region) {(without signal sequence) (SEQ ID NO. 129)

1
6L
121
181

[0156]

nivmtgespks momsvgervt lsckasenvv syvewyagkp agspkllivg asnrntgvpd
rftgsgsatd ftltissvra edladyhegqg synypytfgg gtrleikrad aaptvsifpp
sseqgltsgga svveflnnfy pkdinviwki dgsergngvl nswtdgdskd stysmastlt
ltkdeyerhn sytceathkt stspivksfn rnec

(9) Nucleic Acid Sequence Encoding the Full Length 2F8 Heavy Chain Sequence

(2F8 Heavy Chain Varisble Repion and IgG1 Constant Region) (signal sequence underlined)

(SEQ TD NO. 130)

1
&1
121
181
241
301
361
421
481
541
601
661
721
781
B4l
501
961,
1021
1081
1141
1201
1261
1321
1383

[0157]

atggaatgga

gotgggiett

tetettecte

ctgtcagtaa

ctgeaggtgt

ccactgceag

gtcocagetga
tgcaaggctt
ggacagggoe
gagatgttea
cagctcagea
ggacgiggot
acacccocat
accctgggat
ggatccectgt
ctgagoagot
gttgeoecaco
tgtaagoctt
cccaaggatg
agoaaggatyg
goctocagacge
ccocatcatge
gottteocctyg
caggtgtacsa
tgecatgataa
ceagoggaga
tacagcaage
gtogttacatyg
aaatga

agcagtotgy
ctggetacac
ttgagtggat
aagacaaggc
gactgacakc
ttgactactg
ctgtoetateo
geactggtoaa
ccagegytgt
cagtgactgt
cggocagcag
agcatatgtac
tgeteaccat
ateccgaggt
aaccocggga
accaggachg
coccoikoga
ccattccace
cagacttott
actacaagaa
teaatgtgoa
agggcctgea

agctgagcrtg
cbtcactacc
tggaaagatt
cacattEgact
tgacgactct
gggocaaggo
actggecogt
ggygctattte
gocacacctte
cecctocoage
caccaaggeg
agtcoecagaa
tactetgact
ccagticage
ggageagtte
gctecaakbggo
gaaaaccatc
tececaaggag
cectgaagac
cactcagoaa
gaagagcaad
caaccacecatr

gtgaggoctyg
tactatatac
ggtcetggaa
gtagacacat
goggtctatt
accactctea
ggatcetgotg
cctgagacay

caagoetgtec

acctggecca
gacaagaaaa
gtatecatctg
cotaaggtoa
tggtitgtag
aacagcachtt
aaggagttca
tocaaaacea
cagatgacca
attactgtog
atcatggaca
tgggaggcag
actgagaaga

ggacttcagt
actygggtgaz
gtggtagtac
cotocageac
tctgtygcang
cagbtotectoc
cccaaactaa
tgacagtgac
tgocagtcoctga
gegagacegt
ttgtgoccay
tetteatctt
cgtgtgttgt
atgatgtgga
tceegecteoagt
aatgcagggt
aaggeagace
aggataaagt
agtggeagtg
cagatggetc
gaaatacttt
goectecteecca

gaagatgtcc
tcagaggeot
ttactacaat
agoctacatyg
aaggggacty
agocaaaacg
ctoecatggta
ctogaactct
ccktetacact
cacctgcaac
ggattgtggt
ccococaaag
ggtagacatc
ggcgeacaca
cagbgaacitt
caacaghtgca
gaaggetoeca
cagbctogace
gaatgggoag
ttacttegta
cacctgotot
ctbectecktggt

(10) Protein Seguence Defining the Full Length 2F8 Heavy Chain Sequence (2F8

Heavyv Chain Variable Region and IpG1 Constant Region) (without signal sequence) (SEQ ID

NO. 131)

62
iz
181
241
301
361
421

gvglkgsgae
nemfkdkatl
ttppsvypla
tlsssvivps
kpkdvititl
lpimhadwln
tomitdffpe
svlheglhnh

lvrpgtsvikm
tvdtssstay
pgsaaginsm
stwpsetvtc
tpkvtovevd
gkeflkcrvns
dikvewgwng
htekslshsp

sckasgytit
mglssltsdd
vtlgelvkeay
nvahpagstk
iskddpevgf
aafpapiekt
graenykntg
gk

tyyihwvngr
savyfcarryg
fpepvtvtwn
vdkkivprdc
swivddvevh
isktkarpka
pimdcdgsyf

pgqglewigk
lgrgidywag
sgelssgvhi
gckpoictvp
tagtgpreed
pgvytipppk
vyeklnvgks

igpgsgstyy
gbttltvsaak
fpavigsdly
evssvEifpp
fnstfrsvese
eamakdkvsl
nweagntftc



vtwnsgsl ss gvhtfpavlq 181

t vecnvahpa sst kvdkki v

241 i f ppkpkdvl titltpkvtc
vevht aqt gp r eeqf nstPCA/USYE7/012950
rvnsaaf pap iekti sktkg

361 kvsltcmtd ffpeditvew
gsyfvyskl'n vgksnweagn. 421

vkgyf pepvt
t vpsst wpse
ct vpevssvf
evgf swfvdd
dw ngkef kc
pppkegmakd
gwnggpaeny knt qpi ndtd
tftesvl heg | hnhht eksl shspgk 10178] (31)
Nucl ei ¢ Acid Sequence Encoding the Full Length
3Al 2 Light Chain Sequence (3Al 2 Kappa Variabl e
Regi on and Constant Regi omp.(signal sequence

tnsnmvt |l gcl
sdl yt | sssv
prdcgckpci
WOR7E#38%d dp
svsel pi mhq
rpkapqyyti
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underlined) (SEQ ID NO 152)

[0158)

(11) Nucleic Acid Sequence Encoding the Full Length 2F8 Light Chain Sequence

(2F8 Kappa Variable Region and Constant Region) (signal sequence underfined) (SEQ ID NO.

132)

1
61
121
181
241
301
361
421
481
541
601
661

[0159]

atggagacag

acacaatect gotatgggtg ckhgektgetct

gagttceagg

ctooactagt

gacatbgtge
atctoctgea
caacagaaad
gogatcccag
cotgtggagg
acgttcggtg
atctteoocac
aacaacttcet
aatggcgtoco
agcacccbca
actcacaaga

tgacccaate
aggecageea
caggacagoc
ccaggttitag
aggaggatgc
ctgggaccaa
catceoagtga
acccocoaaaga
tgaacagttg
cgttgaccaa
catcaacttc

teccageitet
aagtgttgat
acccaaaghc
tggcagtggg
tgcaacctat
gotggagctg
gocagttaaca
catcaatgtc
gactgatcag
ggacgagtat
accecattgte

ttggctgtgt
tatgatggta
ctcatetatg
tetgggacayg
tactgtcagce
aaacgggctg
totyggaggtyg
aagtggaaga
gacagcaaag
gaacgacata
aagagcttea

ctetagggea
atagttatat
ttgeatocaa
acttcacoet
aaagtattga
atgotgcace
cctcagtogt
ctgatggcag
acagcaccta
acagctatac
acaggazataa

gagggocaca
caactggtac
tctagaatet
caacateceat
ggatcctecce
aactgtatcc
gtgctitettg
tgaacgacaa
cagcatgage
ctgtgaggce
gtgttag

(12) Protein Sequence Defining the Full Length 2F8 Light Chain Sequence (2F8

Kaggr a Variable Region and Constant Region) (without signal sequence) (SEQ ID NO. 133)

1 divltgspas lavslagrat isckasgsvd ydgnsyinwy qakpgappkv liyvasnles
61 giparfagsyg sgtdftlinih pveeedaaty yoggsiedpp tfgagtklel kradaaptvs
121 ifppsseqglt sggasvvefl nnfypkdinv kwkidgserdg ngvinswtdg dskdstysms
181 stltitkdey erhnsytcea thktstspiv ksfnrnec

[0160]

(13) Nucleic Acid Sequence Encoding the Full Length 3B6 Heavy Chain Sequence

(3B6 Heavy Chain Variable Region and IgG1 Constant Region) {signal sequence wnderiined}
(SEQ IDNO. 134)

1

61
121
181
241
30l
asl
421
481
B4
a0l
661
721
78%
841
301
86l
1021
1081
1141
1201
1261
1321
1381

atggaatgge

cttgtatctt

Letetiocte

ctgtcagtaa

ctgaaggtgt

ccactoccag

gttocagetge
tgcaaggott
ggacagggte
ggaaacttca
cagctcagra
ctacgtgaga
aaaacgacac
atggtgdacce
aactobggat
tacactctga
tocaacgttyg
tgtggttgia
cocaaagooca
gacatcagca
cacacagctc
gaactteoea
agtacagett
goctocacagyg
ctgacctgoa
gggeagoecag
ttegtotaca
tgotetgbgt

cotggtaaat

agcagtotgy
ctggetatgt
ttgagtggat
agggtaaagc
goctaacate
actactttga
coccatotgt
tgggatgect
cectgboeag
goagetoagt
coceaccogge
ageettgeat
aggatgtgot
aggatgatco
agacgcaace
teatgeacea
tecctgocoo
tgtacaccat
tgataacaga
cggagaacta
geaagoboaa
tacatgaggg
ga

ggetgaacty
attcagtagec
tggacagatt
cacactgact
tgaggactet
ctactgyggc
ctateocactg
ggtcaagggc
cggtgtgeac
gactgtocco
cagcagoaca
atgtacagte
caccattact
cgaggtocag
cegggaggag
ggactaggetae
catcgagaaa
tocacatoce
cttettceet
caagaacact
tatgcagaag
cctgcoacaac

gtgaggecty
tactggatga
tatoctggag
gcagacazat
goggtotath
caaggeoacoa
gcecetggat
tatttecctg
accttoccay
toecagoaccet
aaggtggaca
ccagaagtat
ctgactcecta
ttoagotggt
cagttcaaca
aatggcaagyg
accatctcoea
aaggagoaga
gaagacatta
cageceataa
agcaactggg
caccatactyg

ggtoctoagt
actgagtgaa
atggtgatag
cctecagtac
tetgtgeate
ctoteacagt
ctgoetgocca
agcocagtgac
ctgtectogea
ggcccagoga
agaaaattgt
catctgbctt
aggtcacgtg
ttgtagatga
goacttteeg
agttcaaaty
aaaccaaagqg
tggocaagga
ctgtggagty
tggacacaga
aggcaggaaa
agaagagcct

gaagatttce
gcagaggocot
taactacaat
agoectacatg
ccagetoggy
ctectocaged
aactaactec
agtgacchtyg
gtctgacctc
gacagtoacc
geocagagat
‘catcttcocoe
tagttgtggta
tgtggaggty
ctcagtcagt
cagggtoaac
cagacogaaqg
taaagtcagt
gcagtggaat
tggoctottac
tactitcace
ctoceactet
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1 atgagegtgc ccactcaggt cctggggttg ctgctqctgt

gqcttacaga tqccagatqt 61 gacatccaga tgactcagtc

gccagcctec ctatctgtat ctgtgggaga aactgteacc 121
WOIFHEYBgt ¢ gagcaagt ga gaatatttac attaatt PGEUSZ07012950

cat ggt at ca gcagaaacag 181 ggaaaatctc ctcagctcct

ggt ccat gct gcaacaaagt tagcagatgg tgtgccatca 241

aggttcagtg gcagtggatc aggcacacag tattocctca

agat caacag ectgcagtot 301 gaagattttg ggagttatta

ctgtcaacat ttttggggta ctccgtacac

[0161]

_43 -

(14)_Protein Sequence Defining the Full Length 3B6 Heavy Chain Seguence (3B6

Heavy Chain Variable Region and IgG1 Constant Region) (without sipnal sequence) (SEQ ID

NO. 135)

1
61
121
1Rl
241
301
361
4271

[0162]

gquglggsgae
ngnfkgkatl
akttppsvyp
lytlsssviv
ppkpkdvlti
selpimbgdw
sltemitdff
tesviheglh

lvrpgssvki
tadksasstay
lapgsaagtn
psstwpsetv
titpkviovy
lngkefkerv
peditvewaw
nhhtekslsh

sckasgyvis
maglssltsed
smvtigelvk
tonvahpass
vdiskddpev
nsaafpapie
nggpaenykn
spgk

sywmnwvkgr pggglewigg
savyfcasql glrenyfdyw
gyEpepvtvt wnsgslssagv

tkvdkkivpr

degckpeict

gfswivddve vhtagtgpre

ktisktkgrp kapgvytipp
tapimdtdgs yfvysklnvg

iypgdgdeny
gagttlcves
htfpavigsd
vpevssvEif
egfnscirsv
pkegmakdkv
ksnweagnt£

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

{3B6 Kappa Variable Region and Constant Region) (sigmal sequence underfined) (SEQ ID NO.

136)

1
61l
124
1331
241
30l
361
a2l
481
541
601
661

[0163]

ATGgacATGa

ggacccootyge

tcagtitcktt

ggaatctEgt

tgetotggtt

tocaggtate

aaatgtgaca
gtcacaatca

aaaccaggga
cecatoaaggt
gagaatgaag
ggaggagggda
ceaccateca
ttotacoccca
gtectgaaca
cteacegttga
aagacatcaa

tcaagatgac
ctlitgcaaggce
aatctcocctaa
teagtggoag
atatgggaat
ceaagetgga
gtgagcagtt
aagacatcaa
gttggactga
ccaaggacga
ctteacccat

ceagtotoeea
gagbcaggac
gacccbkgaka
tggatotggg
ttattattgt
aataaagoegyg
aacatctgga
tgtcaagtgy
tcaggacagc
gtatgaacga
tgtcaagagc

tectocatgt
attaaaaget
tatcgtgtaa
caagattett
ctacagtaty
gctgatgctg
ggtgectaag
aagattygatg
aaagacagea
cataacagct
ttecaacagga

atgcatetet
atttaagetyg
acagattggt
ctoetoaccat
atgagttice
caccaactgt
tegtgtgott
gcagtgaacy
cctacagcat
atacctgtga
atgagtgtta

aggagagaga
gttcecrcagcag
agatggggtc
caccagecty
gttoacgttco
atcocatottco
cttgaacaac
acaaaatggo
gagcagecace
gyccactcac
g

(16} Protein Sequence Defining the Full Length 3B6 Light Chain Sequence (3B6

Kappa Variable Repion and Constant Region) (without signal sequence) (SEQ ID NO. 137)

1 dikmtgspss myaslgervt itckasgdik sylswigokp gkepktliyr vnrlvdgvps
61 rfsgegsggd sslrtitslen edmgiyyclg ydefpftfgg gtkleikrad aaptvsifpp
121 ssegltsgga svveflunfy phdinvkwki dgsergngvl nswtdgdskd stysmsstlt
181 ltkdeyerhn sytceathkt stspiviksfn rnec

[0164]

(17)_Nucleic Acid Sequence Encoding the Full Length 3D11 Heavy Chain

Sequence (311 1 Heavy Chain Variable Region and IpG1 Constant Repion} (signal sequence
underlined) (SEQ ID NO. 138)

1 atggctgtee

61
121
18l
241
301
351
421

cgghbgchgit

cctectgoctyg gttgeatttco

caagctogtgt

cckgtoceay

gtacagctga
tgcactgtot
ggaaagggte
tetcteatgt
atgaacagte
tactggggeo
tatecactgg

aggagtcagyg
ctgggtttte
tggaatgget
coagactgac
tgecaaactyga
aagggactet
cacetggate

acctggectg
attaaccage
gggagtaata
catcaggaaa
tgacacagoo
agtcactgtc
tgcetgoocaa

gtggeycoot
tatagtttac
tgggetggty
gacaactoca
atgtactact
totgeagooa
actaactecca

cacagagcct
actgggtteg
gaaacacaas
agagccaagh
gtgceoagaga
aaacgacacc
tggtgaccet

gtacatoact
cecageotona
ttataatteg
tttcktaaaa
gaggtttget
coecatotgte
gggatgecty
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gttcggaggg
gct gcaccaa

agttaacatc
WORHFA430%t ac
gat ggcagt g
ct gat cagga
caccet cacg
aget at acct
ccattgtcaa

481
541
601
661
721
781
841
201
951

1021,

1081

1141

1201

1261

1321

[0165]

gtcaagggot
ggtgtgeaca
actgtoecct
agcagoacea
tgtacagtcc
accattactc
gaggtccagt
cgggaggagc
gactggotca
atcgagaaaa
ccacctecca
tiotbocety

aagaacactc

gtgcagaaga
ctgocacaacc

attkccctga
cctteccage
coageagctg
aggtggacaa
cagaagtate
tgactocctaa
tcagotggtt
agtcaacag
atggcaagga
acatocteecaa
aggagcagat
aagacattac
ageacaboat
geaactggga
accatactga

-44 -

gogeagtgaca
tgtoctgoay
goocagogag
gaaaattgtg
atctgtette
ggtcacgtgt
tgtagatgat
cacttteege
gttcaaatgo
aaccaaagyc
gyccaaggat
tgtggagtgy
ggacacagat
ggcaggaaat
gaagagccte

gtgacctgga
tcogacctet
accgtcacot
ceccaggaatt
atcttcacec
gttgtggtag
gtggaggtgc
tcagteagtg
agggtcaaca
agaccgaagg
aaagtcagtc
cagtggaatyg
ggctottact
acttbtecacct
tecececacteto

361 gggaccaaac tagaaat aaa acgggct gat
Cgtatccat cttcccacca 421 tccagtgagc
t ggaggt gcc tcagtcgtgt gcttcttgaa

481 cccaaagaca tcaatgtcaa gt gd&&yaiop7/012950
aacgacaaaa tggcgtoctg 541 aacagttgga
cagcaaagac agcacctaca gcat gagcag

601 ttgaccaagg acgagtatga acgacat aac
gt gaggccac tcacaagaca 661 tcaacttcac
gagctt caac aggaat gagt

actctagate
acactotgag
geaacgttge
gtggttgtaa
caaagoocaa
acatecageaa
acacagctoa
aacttcocecat
gtgocagettt
cteccacaggt
tgacctgoat
ggcagocagc
tegtotacag
getetgtgtt
ctggtaaaty

cetgtoecage
cagctcagtg
ccacecggoo
gooktgeata
guatgtgete
ggatgatccc
gacgeaaceo
catgoaccag
cectgeccoo
gtacaccatt
gataacagac
ggagaactac
caagebcaat
acatgaggge
a

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

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

1
61
i23
1831
241
301
361
421

[0166)

qvglkesgpg
sglmsritir
vyplapgsaa
vivpsstwps
ltitltpkve

gawlngkefk

dffpeditve
giknhhteks

lvapsgslsi
kdnsksgvfl
gtnsmvitige
etvienvahp
cvvvdiskdd
crvnsaafpa
wgwnggpaen
lshspgk

tetvsgfslt
kmnslgtddt
lvkgyfpepv
asstkvdkki
pevgiswivd
piektisktk
ykntgpimdt

syslhwvrgp
amyycarerf
tvtwnsgsls
vprdcgckpc
dvevhtagtg

grpkapgvyt
dgsyfvyskl

pakglewlgwv
aywgggtlvt
sgvhtfpavl
icbtvpevssv
preeginstf
ipprkegmak
nvgksnweayg

iwaggntnyn
voaakttpps
gsdlytisss
fifppkpkdv
rsvselpimh
dkvsltcmit
ntftcsvlhe

(19) Nucleic Acid Sequence Encoding the Full Length 3D11 Light Chain Sequence

(3D11 Kappa Variable Region and Constant Region) (signal sequence underlined) (SEQ TD

NO. 140)

1
61
121
131
243
3021
361
423
481
B4l
601
661

[0167]

atggatttte

aagtgcagat

tttcagettc

ctgetaatea gtgoctcagt

caaaatatcc

agaggacaaa
gtcaceatga

tcaggeacct
gctogottea
gctgaagatyg
getgggacca
ceatccagtyg
taccecaaag
ctgaacagtt
acgtitgacca
acatcaactt

2() Protein Seguence Defining the Full T en:

ttgttctcac
cctgeoagtge
ccoccaaaag
gtggcagtgg
ctgocoactta
agctggagct
agecagkttaac
acatcaatgt
ggactgatoa
aggacgagta
cacccattgt

ccagtctoeca
cagctcaagt
atggattiat
gtetgaggacco
ttactgcecag
gaaacgggct
atetggaggt
caagtggaag
ggacageaaa
tgaacgacat
caagagctte

gcaatcatgt
gtaagttaca
gacacatecea
tecttactcooe
cagtggagta
gatgetgcac
gocteoagtog
attgatggca
gacagcacat
aacagctata
aacaggaatg

ctgcatatcec
tgocactggta
aactggobte
tecacaatcag
gtaacccact
caactgtate
tgtgettott
gtgaacgaca
acagcatgag
coebgtgaggc
agtgttag

aggggagaag
ccagoagaag
tggagtcect
tagtatggag
cacgtteggt
catoettcoca
gaacaacttc
aaatggegteo
cagoacecte
cactcacaayg

3011 Light Chain Sequence (3D11

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

1 givlitgspai msaypgekvt mtosasssvs ymhwyggksg tspkrwiydt sklasgvpar
61 fsgsgsgtsy sltissmeae daatyyougw ssnpltfgag tklelkrada aptvsifpps
121 segltsggas vveflonfyp kdinvkwkid gsergngvln swtdgdskds tysmsstltl
181 tkdeyerhns ytceathkis tspivksfnr nec



gttag [0179] (32) Protein Sequence Defining the
Full| "Length 3AI 2 Light Chain Sequence (3A12 Kappa
Vari abl e Regi on and Constant Regi onl (w t hout

WO ggHI8sequence) (SEQ I D NO. 153) 1 di qnFHEH&Qe7/012950
| svsvgetvt 40 61 rfsgsgsgtq yslkinslgs 121
sseql tsgga svvcflnnfy 181 |tkdeyerhn syt ceat hkt
itcraseniy in/awqgqgkqg gkspgl |l vha at kl adgvps
edf gsyycgh fwgt pytfgg gtkl ei krad aaptvsifpp
pkdi nvkwki dgserqngvl nswt dqdskd stysnsstlt
stspivksfn rnec [0180] For conveni ence, Table 2

provi des a concordance chast show ng the
correspondence 45 between the ful

| ength

D3 Hea By Chain Sequence

; dahloRes B g1 AT nsgg&ent_:e underlined)
(SEQIiB‘}E(bEIQ Jar "1"--7rWen| 0 I\/brerernlld 122 1A3
Fbavy Varlable + 1gGl constant - nuclelc acid 123

Tia : aagqtgtgaa

a cagac jod
‘""tﬁa 0% t?éﬁ%&iﬁtg cagactocs

ﬁﬁt agtﬁ@f&g&g natabBéagdea \egactateea

%%S %gc%w &3352
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45

‘dam@bhﬁ:gtgd %mgn?pt Emcatcww%gﬁg Oﬁéﬁgﬁ ?g:g;;;;g
IR (G g aE%ﬁisg ata
2@% i e e L I il ol STl Bacegeoroc

éﬁ% iﬂﬁqﬂg&v@ g

781
841
S01
261
lo21
1081
114X
1201
1261
1321
1381

[0169]

alalcgh&atwrugab&cegyg eonstagtc aaguyotast nEck8yagFg agtgacagty
cmqaablcégaaqc mgéfeﬁ?gﬁ%ﬁt SEICATRIE] ORI Ie FECICI T
acc‘i{:ggi; Zagcgagacc
attgtgcce
aca@;hi&&:c&lgcaaathtbalafﬂ:gtcttcatc

ttececacaa
gtggtagaca
gaggtgoaca
gteagbgaac
ghcaacagtyg
cecgaaggoto
gtocagtotga
tggaatgggce
tcttacttcg
ttecacctget
cactetcoctg

agocoaagga
tocagcaagga
cagctoagac
ttccecatcat
cagcttitoos
cacaggtgta
cotgeacgat
agccagogga
totacageaa
ctgtgttaca
gtaaatga

ol R Ensia

Rgdo COfS-atdt

togtgcteocace
tgatccogag
goaacooogd
goaccaggac
tgeeowccatc
caccattcca
aacagactte
gaactacaag
gcocteaatgtyg
tgagggoctg

22} Proiein Seguence Defining the Full Len

ctcca
caa

attactotbga
gtccagttca
gaggagcagt
tggctecaatyg
gagaaaacda
gctoccaagqg
ttcoccktgaag
aacactcagc

cagaagagca .

cacaacoacs

ctectaaggt
goetggtetgt
tcaacageac
goaaggagtt
tetccaaaac
agcagatyge
acattactgt
ccatcatgga
actgggaggyc
atactgagaa

cacgtgtgtt
agatgatgtyg
ttteocgotea
cazatgecagy
caaaggoaga
caaggataaa
ggagtgycag
cacagatggo
aggazatact
gagoctotaeo

113 Heavy chain sequence (113

Heavy Chain Variable Region and IgG1 Constant Region) {without signal sequence) (SEQ ID

NO. 143)

h i

61
121
1B1
241
301
361
421

[0170)

evglvesgag
pdsvkgriti
ssakittppsv
sdlytlsasv
ifppkpkdvl
svselpimbc
kvsltomitd
tftosvliheg

Ivgpagaelkl
srdnakntly
yplapgsaag
tvpagtwpse
citltpkvie
dwlngkefkc
fEpeditvew
lhnhhteksl

scaasgftis
lgmsslksaed
tnsmvitlgel
tvbtenvahpa
vvvdiskddp
rwnsaafpap
gwnggpaeny
shspgk

dyymswvrgt
taiyvyvovegg
vikgyfpepvi
sstkvdkkiv
evgfawfvdd
iektisktkyg
kntapimded

pekrlewvay
dagyygdyamd
vhwnsgslss
prdcgckpei
vevhragbgp
rpkapgvyti
gsyEvyskln

issgogstyy
ywggatsviv
gvhtfpavlg
ctvpevssvE
reegfnstfr
prpkegmakd
vgksnweagn

(23) Nucleic Acid Sequence Encoding the Full Length 1D3 Light Chain Sequence

(1D3 Kappa Variable Region and Constant Region) (signal sequence underlined) (SEQ 1D NO.

144)

1
61
121
181
241

atgagtgtge

coactcagglt

cctggggttyg

ctgoetgoetgt

ggcttacaga

tgteagatgt

gacatccaga
atcacatgtc
ggaaaatcto
aggtitcagty

tgactcagtce
gaacaagtga
ctcocagebect
goagtggatc

tooagoctoo
gaatatttac
aatctatget
aggcacacasy

ctatctgtat
agtaatttag
gaacaaact
ttittecocctea

ctoatgggaga
cgtggtatca
tagoagatgg
ggatcaacag

aactgtcace
gcagaaacag
tgtgceatea
cctgeagtet
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2F8 Light Variable + constant

Heavy Variable + I1gGl constant -

- protein 134 3B6

3B6 Heavy Variable + I gGl constant-protein
WO 2BF14399%ht Vari abl e + const ant
3B6 Light Variable + constant

Heavy Variable + |1gGl constant -

- nucl ei
- protei

nucl ei.c acid 135

136
¢ BEVERgip1050

n 3D11

139 31)11 Heavy Variable + I gGl constant -
protein 140 31)11 Light Variable + constant -

nucl eic acid 141 3D11 Light Variable + constant

nucl eic acid 138

protein 142 11)3 Heavy Variable + 1gGl constant -
nucl eic acid 143 1133 Heasg- Vari able + 1gGl

constant -

protein 144 1133 Light Variable +

cONShankcerg Yot foraCiudeddad kr-Bedobght cMagtadicegttoygaggy

80N §hticaracp Etin@hthad 46:gdFS able AFYISFarisa BrE-akcq
6N SEeRTtTagn ARt teR ety cYY2ITYCT ESALEE

Chsts
consk

aaddU b

e ) St Gl

RigCatdal sbghddadERgktaghatet/arsmt@cttcacaagaca

G:ttcccacca

aactictac

tggegtaoctg
Ecaly cacccteacg

6oNStaattearoitdiread SRRt Raregviriat 8bF¥ + | gGl
-‘ Mot §PX 1 AT) 3PS Budnee (1D3

const ant -

[0172]

protein . X
1 digmtgspas lsvsvgetvt itertseniy

61 rfsgegsgta £slrinslgs edfgryycegh fwgtpytigg gtkleikrad aaptvsifpp
121 ssegltsgga svvcilnnfy pkdinviwki dgsercmgvl nswtdgdskd stysmsstlt
181 ltkdeyerhn sytceathkt stspivksfn rnec

snlawyagkg gkspglliya atmladgvps

(25) Nucleic Acid Sequence Encoding the Full Length 1F3‘Heayx Chain Sequence ’

(1F3 Heavy Chain Variable Region and IgG1 Constant Region) (signal sequence underlined)
{SEQ ID NQ, 146) '

1

6l
121
181
241
301
361
v 421
481
541
601
661
721
781
841
901
961
1021
i08l1
1141
1201
1261
1321
1381

(0173}

atgaactttg

ggcteagatt

gatttteoett

gtecttgtet

taaaaggtgt

gaagtgtgag

gtgcagetgyg
tgtgocggoct
gagaagaggce
gacagtgtga
caaatgagoea
ggttactacg
tcagecaaaa
aactccatygg
acctggaact
gacctcectaca
gtoacctgoa
agggattgty
ttoccocoaa
gtggtagaca
gaggtgcaca
gteagtgaac
gtcaacagtg
ccgaaggceto
gteagtectga
toggaatggge
toettactteg
ttoacaotgot
cactetoctyg

tggagtetgg
ctgagattcac
tggagtgggt
agggtoegatt
gtotgaagte
gggactatgc
cgacacocee
tgaccectggyg
ctggatecct
ctctgagcay
acgtbtgcoca
gttgtaagoe
agoccaagyga
tcageaagga
cagctcagac
ttcocoeeateat
cagetttoce
cacaggtgta
cctgeatgat
agccagogga
tetacageaa
ctgtgttaca
gtaaatga

gggaggcetta
tttcagtdac
cgecatatatt
caccatetet
tgaggacaca
tatggactac
atctgtctat
atgocotggte
gtocageggt
cteoagbgact
cocggecagc
ttgeatatgt
tgtgcteacco
tgatceecgay
goaacooogy
geaccaggac
tgaccooate
caccatteca
aacagacttc
gaactacaaqd
gabcaatgty
tgagggectg

gtgcagtetg
tatttocatgt
agtagtggtg
agagacaatg
goecatgtatt
tggggtcaay
cecactggeocc
aagggectatt
gtgocacacct
gtcocectoca
agcaccaags
acagteccag
attacrotga
gtoecagttcea
gaggagcagh
tggoteoaatg
gagaaaacoa
cckcecaagg
ttooctgaay
aacactoagc
cagaagagca
cacaaccaca

gagggteoct
cttgagtteg
gtggtageac
ccaagaacac
actgtgtaag
gaacchcagt
ctggatectge
teectgagee
toocagetgt
goacctggoo
tggacaagaa
aagtatcate
ctoctaaggt
gotggttigt
tcaacagcac
gaaaggagtt
toctccaaaac
agcagatggc
acattactgt
coateatgga
actggdgaggc
atactgagaa

gaaactboteg
cecagacteca
ctactatcca
cotgtaccty
acaaggggat
caccgtoetee
tgccoaaact
agtgacagtyg
cctgeagtet
cagogagacc
aattgtgecce
tgtetteato
cacgtgtgtt
agatgatgtg
tttecgetea
caaatguagg
caaaggcaga
caagyataaa
ggagtggeay
cacagatgge
aggaaatact
gagoectotco

(26) Protein Sequence Defining the Full Length 1F3 Heavy Chain Sequence (1F3

Heavy Chain Variable Region and 1gG1 Constant Region) (without signal sequence) (SEQ ID

NO. 147)

1 evglvesggg lvasggslkl scaasgftfs nyimswvrgb pekrlewvay issqggstyy
61 pdsvkgriti srdnakatly lgmsslksed tamyycovrgg dgyygdyamd ywgggtsvty
121 ssakttppsv yplapgsaaq tnsmvtlgel vkgyfpepvt vtwnsgslss gvhtfpavig
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Exanpl e 3- Production of Various Reconbi nant

bl 1 G- Proteins [0181] This Exanpl e describes the

cl oni ng and expression of a nunber of reconbi nant
WORPBHIEMs used -t o characterize the anti bodica§s2007/012950

created in Exanple 1 and in Exanple 14. In 5

particul ar, this Exanpl e describes the cloning

and expression of reconbi nant hHG- protein, a

reconbi nant hl I GF protein containing a glycine to

gl utamat e substitution at position 555 (G555E), a

reconbi nant hHOF protein containing a cysteine to

argi nine substitution at qagsition 561 ((561R), a

reconbi nant nouse- human- nouse (nmhn) chinmeric HOE

Rl@t ﬁl@tiﬁa@g; Q:lvpéﬁzgpatzeh e EH BRI VAR avdil80 Jdefycrpoi ctvpevssvE

saeq Lﬁeﬂppaskdvs pﬂsa@kmct hmmew@mq ueanb@qtqp reeginstfr

§ keﬁb pkeqmakd
§df's L dﬁ §§1Pn| ng T HEY hunavqksnweag“
I499 R566 sequence |sposed W|th| n nmouse HGF
[9174139 a0 08 8 tHe] sigth 1F3 LihPChain Sequence
131 bR nd 9:09 5.seu|, cSEALSIES (SEQ ID NO.
[ 018Z] The

148) fol l owi ng expression constructs vvere gener at ed
usi ng st andard rml ecul ar_ o ‘t echmcue__s and the

r %é ------- : H EtE Hedra ' JnEs aactgtecacc
sieq Lﬁ&ﬁba&@tc Q:;.agl:ﬁ]g Q.:gE&athﬁhlﬁgédaﬁt&aﬁ'l d‘aﬁﬁgﬁ‘dbdﬂ Gcagaaacag

081 PER2aghmbe Ferddp % 'ZCF”@RB#‘? maetv\feuceagatgg tg‘égccazci

£ [aln al £

G COme e SR S T

e&gbs IV oY € tQE@sgc a0t aRRt REtcccacea

RER tchagmat @gse:awedc a;sgdeger Ategt-ratat st ot gasa cgaz;‘zzzi;
=1 = A 3 =1

2 & SEeRBAD R IhyERp ‘F‘cg CPHEgEES %ﬂcg?ﬁz@a;l(zagccmacg

- Xar-T ca@aé E tca §c6§;:ga c agcacgkac gzg

§§ccac tcacaagaca
oslsm abtticac gé.bdfﬂtlc&a[cog@‘a@t#&E gt368d 4) .
Then, hfl G- was a pl ified froml nwtrogen cl, one
0175 D 8% Brefoin Seauenee Defigine thepinll i ength 1F Di.Chain pegue
Kappa\Vouiable Resioh LhES tR@glbﬁ]ﬁv@iﬂQH@ @@ 1t(eQONo 149)
the NCB! under accession number NM 000601.4. (n
5' BHGExkseRs plsyﬁgetvq_ 5t :fosq_y snlaquqkq gkspgllvyd athlpdgvps

< mi.e aaptvsifpp
r% d stysmsstlt

Smuerﬁgsf&%&g%@@[ﬁg%7 Cfrl%@s{agtlk& ﬂ@ @a_l sequence
riner
MMTTTA@C@G GACAG (SEQ rD NO. 105)

b. 1|\4 gt k@c.tggttcé@:Bt &l%ak%&&ﬁ Ft_:ﬁlagtgtgaa
met &d gk e bEoadRi-Ee:0 gEiag ce;g PAgggtdcet gaaaatetec
mzneutaaaam wretgicac 25t ¢pgit tsmtt tpg coagactcca

T e g e e e
EEQ)@.OJ atf dia li%ﬁéga&aéd’lgy d‘altzlgialtﬁn&ctgt g acaaggagat

2@@74%4@@98@@55@8@@@5/@1@5@% §dgogt{=Ry diﬁél@thie caccgtetec
@%mcﬁg IPFEF %%éat ccactggge@z zZzgggctgc :g;-;cgz;:;

: - : 3 A g%‘ (\:Sgﬁcgga @)cctg:agtct
hetdicFgdeet¢tQb5 Sk Aftiga s @:IﬁSS_:rtBﬁ%tﬂEf.ccc 0%80jcacctggee cagegagace
CPCATCTST RS, FRECRCCACATCATS? °S “Bya90), t@@?@ig@? glattgtgeece

e G e G b E iiiai i‘iictﬁggi cacgtotats
GeARAGENGAL 2 (SR

ks gﬁl@.gatgatgtg
208) gxad¥adakh @Esﬁtcaeﬁsaﬁe)cmg gmﬁseagrar fameFagoac tttcegetea
[961 P e P AR T PR I A C TR FETCE T T T B2 F 9299
I D NO. 109) c. Mouse-human-nouse chinera Fe 10
[ 0193] The nouse- human- nouse chi nera | gFc

.construct contains m |G- al pha chain- |tHGE,

13-chain am no acids Val 495-Len 585 of hunan
HeoE and ntl 1 CE Co.tarm nal heat a ~rhart n fall nwwned hy
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[0194] Human HOE cDNA encodi ng am no aci ds
V495- L585 was anplified fromlnvitrogen clone ED:
101129794 (human HOP cDNA). The sequence

WORWi438%onds to the 15 sequence deposit edPGl/UsHE/012950
NCI Il under accession nunber NM 000601. 4. Muse
HGF sequences were anplified by RT-PCR from nouse
liver total RNA (O ontech, # 636603) using the
Super Script One Step RT-PCR kit fromInvitrogen
(410928-034) according to manufacturer's
instructions. The nHGF cDNA sequence corresponds
to the sequence depositedsmt the NCBI under
accessi on nunber D10213.1. 20 [0195] Three
165 AQEBcSgtd BiRkE st EycabcdataiBRiageds tdiccamhc3raaaggeaga
10ET @cgagecm e@balsrs!: mﬂﬂita’ﬁblq?gcm ggz@:ggg gﬁ::gg;;::;
mes? vt o

1%%%'2"&3 &aggc acta i g‘@camﬁ acatcatgga cacagatago

UabaRScL heeysgdyds hdbaaatact

Ittamhtbhi btmﬂtacdaomaadggcmte PcBiNABEd-RTadhg@fe, gagoctetoe
1Eﬁ7gwen¥°t}'c¢?r PREA%89% or i nHGF al ha chain 5' Nhel

10177} %@&%@Q@@%@W@{&@E@hﬁ Sequence

2 Priners for hHGF beta chaln aa
SE
( Ql@i 95- L5§55 [0198] 5'

WANSEHEE G PEErY=pvNOissgggstyy
pdsm W a@az?g’s dyamd ywgqQgtevty
1§2) ;ggvg yplapgsaag tnsmvtlgel vkgyIpepvih v g’gggz:.:lsaa gvhtfpavlig

L@i‘ggﬁk gsgv tvpsstwpse tvtcnvahpa sstkvdkkiv prdcgckpei ctvpevasvi -
CEv§tSEE Beegfnstfr

% e e s S
L&YV O m | Y .
2%1%&7&%%? %é%b 1" GCTG (SEQ I D NO. 5114)
[0178][ 0 1 I\EICICGTM Beguence Encodm the Fuil Len 3A1_{. Light Chain Sequence
X vk PO AT BEpibs £ 4 c;(lﬁ@(SEQID

NO. lﬂml mer a | 0202] The vectors encodi ng 1111C5F and mhm
chi nera (V495 L585 pC/ FRT13 1(;;:!31:1c

% iﬂ‘h’ Fpy R ALrisings -'“ S Gokaladel """ gt JHggaga aactgteoace
E.th&@:a&ﬁfg&c %Q&E@ @edgbéﬂ:a&hia&: ﬁiﬂ:tfa&ﬁﬁtﬂd catggtatca gcagaaacag

mﬁt‘- aapneasqcsa qﬁ\‘-‘:ﬁt@ e samvam PERRERRNGE S 932935 8T tgtgccazca

et % ﬁgtﬁ @ggc@j § gltt )@gatcaacag ccbtgcagtet

a t % ta a ccgtaca.c gttcygaggg

S.‘JS ég@ﬁ a@.@aﬂ%& auc ebii: Ageiglatccat ctteccacca

auzc Otrdﬂﬂa@@aba agRnufeact ugmg’gt:,gqmsrtaguestqge resttqitgaa caacttotac

a i
e WC% éF%Fffé&a‘?i‘r pRfEECaEty aacgacasaa togogtocts
zbgﬁ tcacaagaca

6):1;!:0&8 d:c &d?baan'@ﬁgcﬂ;tcaac aggaatgagt gttag
CGT GGCACCAGACCCCI:T TAGT GATGGT GATGGT /

Ka amwﬁ&m a&ﬁhﬁdcb@mneﬁe bwitheut o) (smmwo 153)
V%95 L585) construct by site directed
e et B A e e
qlzieﬁ g %ﬁ% ggggﬂﬁi%%‘éﬁ (=i &ﬁr A1) stysmsstlt
2@ 1 MR rs@‘,ﬁ:o&ttmﬁ EbSiiBas addne Edam
construct contai ned the region of 1499-R556 of
[0180)h HG orionpRssaade. Jablikdanovites) a ronesdanen eltagt shoying e correspondence
betweeQnttﬂee MkApth §R0SIEGH e RbadisedsdubRd e @isExattple with those
Q7-1585 of 1111G- di sposed between nurine
P‘esen?éq% SeQueneb§i&Eor t he nhm chi nera (| 499- R556),
the follow ng point nutations were made in order
in the tenpl ate pcDNA5/ FRT- mhm chi ner a
(V495- L585) construct: D558E, C561R, V5641, V567
and Mb83L, using the appropriate oligonucleotide
sequences. For the nmhm 25 chinmera (W07-L585),

+ha fAall ovia N NNt Nt mMit ati1 nne waroa 1 ntrondiirad 1 n




R556) construct are set forth in SEQ ID NOS. 213
and 214, ‘respectively. The nucleic acid 15
sequence set forth in SEQ ID NO 213 includes the
WO 210 HaM8 sequence (nucl eoti des 1-96) and t]ﬁ(‘é,[‘fUSZOO?/UlZ%O
prodomai n (nucl eoti des 97-165), and the protein
sequence set forth in SEQ ID NO. 214 includes the
active protein sequence (wthout the signa
sequence or the prodomain). The resulting
nucl eoti de sequence encodi ng, and the protein
sequence defining, the mhrn (W07- L585) are set
forth in SEQ ID NOS. 215-4md 216, respectively.
The nucl eic acid sequence set 20 forth in SEQID
NO 215 includes the sipggi@aEgequence (nucl eoti des
1-96) and the prodomain (nucleotLdes”97"165 and
J‘. ] Pt MEEIERE i

>l Heawpvma’elﬁ f I@Wﬂﬂmﬂuh&

sigdak_sequ
Expri@dsi on al Wlﬂ-lgh*Ymabled‘CODan

3 j Light Yaniable - qopst "
cel{1€3 (| nvitr R‘JLM“‘ i s‘fan -t’niclw@" 3e

503 nﬂéﬂan{ Unroteih. < 20047,
; Ta5) 1%

Penigpttim<{t ' @tm&mmme @ycin (10, 000
ng/|Map (TNVI T rmsm%mua 10 1961, colsmhtronutRRaciat
37¢13%% COZ,  HiegW Veriakle & dgG cobstant -t E%E[],
Catjaizeg No. R 5{3—1‘.@@1 Varld(ﬂ@+ constant — nucleic ach
200[7/1B343098PC 2y ﬂ 4 £

' -q’? o
p_OC EpCD;\If’%S =530 i@ l:-l-zon;ﬁntzr Ye d
| i pefsgetafme §}5H T LMY L& dohnt —nmcleic acid
ManCagCtur e 53 b1 daWrVifabie +1GWdchdaee fptcfuat al 0g
No. [ 45668~ 027) 30ASLifR NahidbleSt cof@nk S nwwcnoid

transfiect ed w siiliigihia rofe@ct or / p0GA4
and B2GA4_pl as ipalHéavy VetiabtegiclisG? comstantqgudlpicacid
35- BDiE8) al ond REANY VY AT BELP S -.v :

t r an¥ftect i on,

f or HiA%i ght—ho . étéh)émn ‘clé?cécia' g,
Cat‘:“ S N& A LR 1981 Edsthid — b%bﬁ‘eu{:e”s
Pol yrgonat—setg L@lﬁh@hab’@éﬂ&n&a&fﬂlﬁh&mdﬁﬁl

per [ plTed T 1L k& %Ridthesy cohBfant — protein

Pen| e30l TT N/ St | 8RIDHEeY Wariadles [pGT ¢vnsthdy 6 nosiejcicil B,
10a[1®r ot ei n é=xm:telsl®mﬁamahleslﬂaﬁl @nm—ﬁom"h cell

|in3§2|§22|!2“ t leic
seedE® in_ 15 mﬁﬁmfalglxéf it — progei

Cat al og No. 30- 2004)/ DVEM hi gh gl ucose

o g

COQ £§nbp&r\4§§acedf1amnb t
[0181} t| ng %r gfg%?%%ﬁgéggf)%ée%mb?{pié%fSA an .

proteng@ﬁ#date shaspeserivs they aniiberiprcacatedsn Exgmple d apd in %ﬁ“ﬂﬁ‘%ﬁl"nb‘* In

particufl AREEMpRIde&sibef thé\eiohmylasﬁeﬁﬁammh embombmant BHGF protein, a
e o oGRS RO, BT PSS i 55
(G555B)hk |xd:cb;hbi1ﬂmh1}m prbleGircondaining e cysigine tofarginige subst!tutlon at position
561 (C_‘Fg%%n% .llﬁ%: n a i 9—511%5&? n:l%(\&d(lﬂﬁﬂﬁ chitheBX 20N Frofin containing the

|es wer e anal yzed ly binant mhm
humansVF5alcT8S HGE mnenceé@nfaﬁ%é‘ﬂ% wgusy HEEeegparcs Agpeomman
instrunent to assess their ability to bind HGF
and certain of the fusion proteins discussed in
20 Exanple 3. Each anti body was i mobilized on a

car boxynet hyl at ed dextran CVS sensor chip
({ Bl ArAr o Cat al na NN PR 100R. ARQY hy am no
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L(Nﬂl{4 73-7:-.HNITANCIiogstA‘Vvtilingliiineri4
S—4n1tfr|V|s 444n: tips e'4 ,0- nmv 10 .

. 0-51tilt tt,,i:.-k 1A Yes No No Yes
WOBIHH ves No Yes Ves Ves ves 1F3 Yes VECTAGRII®SO

KES Yes Yes My Yes No Yes Yes Yes Yes 2F8 Yes Yes

-50 -

chimeric HGF protein containing the human 1499-R566 HGF sequence disposed within mouse
HGF sequence, and a recombinant mhin chimeric HGF protein containing human W507-L585
HGF sequence disposed within mouse HGF sequence.

[0182] The following expression constructs were generated using standard molecular
technigues and the resulting cDNA sequences were confirmed by DNA sequencing:

a. hHGF-Fe

[D183] In a fixst 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 digested by Nhel and BamFI and cloned into pcDNAS/FRT (Invitrogen, #35-
3014). Then, hHGF was amplified from Invitrogen clone ID: I0H29794 (human HGF cDNA
). The sequence was found to correspond to the sequence deposited at the NCBI under
accession number NM_000601.4.

{1y 5°hHGF Nhel Primer

[0184] ACTGGCTAGCATGTGGGTGACCAAACTCCT (SEQ ID NO. 102)

(2)_3° hHGF Notl His Tag Primer

[0185] GTGATGGTGATGGTGATGGCGGCCGCATGACTGTGGTACCTTATATG
(SEQ ID NO. 103)

(3) 5’ HislgFc Primer

[0186] ACTGGCGGCCGCCATCACCATCACCATCAC (SEQ IDNO. 104)
(4) 3’ IsFc BamHI Primer

{0187] ACTGGGATCCTCACTATTTACCCGGGGACAG (SEQ ID NO. 105)

b. hHGE-Fe G555E and hHGF-Fc C561R

{6188} hEGF-Fe mutants GS35E and C561R were generated by site directed mutagenesis
using the QuikChange II XL site-directed mutagenesis kit (Stratagene) according to

manufacturer’s instructions.



10

15

20

25

Yes Yes Yes 3Al2 Yes No No Yes Yes Yes 386 Yes No

No Yes Yes Yes 3D11 Yes No No Yes Yes Yes

[0215] The results in Table 3 denonstrate that
WOHWEM3B® t he anti bodi es bind rHGF and pur PFFEaR07/012950

human HOP. Furthernore, -all. of the ‘antibodi'es - '

bi nd hHGF cont ai ni ng poi nt nutati ons 0555E and

C561R. I n general, all of the antibodi es except

for 1F3 and 2F8 did not bind 10 nurine HOF

denonstrating that the anti bodies 1A3, 1D3, 2B8,

3Al 2, 3136, and 31311 specifically bind human

HOP. Anti bodies 1133, 1F3s1and 2B8 bind the

‘nouse- human- nouse chi nera whereas the remaining

gﬂi‘.%@ﬂl—iﬁggc}%%g%%seﬁ:°mreSU|tS suggest that the
' nd-2ZB8 at least in part bind to
[0189] | €St APEATAIECRRTG AR AGNGIAGRPGATHSERID Nodiesn
1A3, 3Al 2, 3E36, and 3D11 appear to bind portions
of) IEGETFcIGIEsI) tAersehiedhvimersi dues 495-585. At 15
present, it is uncertain why 2F8 does not bind
[0190] t h@?%ﬁﬁ“@ﬂcmmﬁﬁ'ﬁm%%éﬂﬁt(ﬁﬁ PRSI t i HGF

and nEl G-. Example 5 : Ability of Anti-Id-Me
KONREACEAGUCIOIS Ri nd Reduced and

{3
Non; I |
1o 3 GRS RAT R AT S CABRR T CRTe sEQID O 108)
@b -f_]s W8E B AhiRARALY R e Or their ability to
| educed and non-reduced HGF. [0217] The
[6192)" eaCATYEAG A CEPeTENGCGHEFCTera OmIQdTATRCC (SEQ ID NO. 109)
reconbi nant 11110F was assessed by
icmiained hahin-mguselibihéra fc g of reconbi nant hHGF
protein in NuPAGE MOPS SDS running WO, .
[01931 20 0Permape bR regsoeines Jefisropstast congyigsmaGF alpha chain-
hHGF, BLahkin dnRAS RS 21298115t $ O Kundhd PAGE, 2B & GF C-terminal beta chain
.. reducip bufffar %I nvitrogen) was fractionated on
followed W%ﬁqfﬁg 0erigEFS: ormBC2D wel | gel (I nvitrogen,

Ca bad T f i i om
(01941 2"l %HG?@J}% Qﬁmd[n%%}du%h%ﬁd%qiﬁﬁfik% %Bﬁ%ﬁlﬁiedﬁ

wer e rans € ontoa nitrocel | ul ose ne rane
Invitrogsi gienedDa HAEPY I (brerean HIGE cDY¥e. Hierspancers spriggronds to the
sequenfEADOARA% HENTI RRKEMA bR nBib I NN 2000601 .4 PRUSKHGF

sol uti on

.

sequences were amplified by RT-PCR from mouse liver total RNA (Clontech, # 636603) using

the Super Script One Step RT-PCR kit from Invitrogen (#10928-034) according to
manufachurer’s instructions. The mHGF cDNA sequence corresponds to the sequence
deposited at the NCBI under accession number D10213.1.

[0195] Three fragments, referred o as Fragments 1, 2, and 3, were generated using
overlapping PCR primers and annealed in consecutive rounds of PCR amplification. The final
product was cleaved with Nhel and Notl and cloned into pcDNAS/FRT IgGFe.

(1) Fragment 1 Primers for mHGF aipha chain 5*Nhel
[0196] S’ATCGGCTAGCATGATGTGGGGGACCAAAC (SEQ ID NO. 110)
[0197) 3’ GAATCCCATTTACAACCCGCAGTTGTTTTGTTTTIGG (SEQ ID NO. 111)

(2) Fragment 2 Primers for hHGF beta chain aa V495-L.585

[0198] 5 CCAAAACAAAACAACTGCGGGTTGTAAATGGGATTC (SEQ ID NO. 112)
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5in Tris buffered Saline with O. 196Tmeen 20(r)
(TBST), and then nounted onto a M ni Prot ean |
~ Multi-Screen apparatus (BicRad) for further
WOBW%@%Wﬁg [02181The resul ti ng menbranes - WeP/HS2007/012950
probed -with the purified antibodies on a Mil ti - '
"Screen apparatus. The purified antibodies were
diluted to 5tag/nL in blocking buffer. The
nitrocel I ul ose nmenbrane then was renoved fromthe
apparatus, and incubated with horseradi sh 10
per oxi dase- | abel ed anti-nouse 1gG anti bodi es. The
results are sunmarized insFable 4, where the
nunbers reflect the extent of binding wth -

I ePf RSEHE cChisdderen T RAGAGATEN(BEQ ID
[0159] 4f%epreé%ﬂ??ggﬁ¥%§§%%st bi ndi ng. TABLE 4 1A3 2+

NO.113% 1D3 2+ 2+ 1F3 2+ 2B8 1+ 2F8 2+ 2+ 3A 2 2+

10200} ggtl boﬁ%ﬁ%ﬁfﬁg@&% 386 bo%@gﬁrgg SEQID NO.

114} rhHGF but anti bodi es 288, 3Al 2, and 3D11 di d not

ooy 1 A S pn R Erfco Rl fgoaroaccateac

(SEQIDN@IIIG; of interaction of each of the antibodies
produced 20 in Exanple 1 against 1111GF were
LUlATsle ! phmCHRer? esonance.

102211 Rabbi t ant|jﬁnﬁse |ﬁ¢ nogl o
020 SRR el B 5 WSS ERbS e o
and cpmmwmm@ﬂmad (U@Gt-l.ﬂﬁ) Ghifhosidfsiag wet geserdted by site directed

Bl.Acor e tal o
mutag%sﬁs; R 5h ooty s Judiporhy g5 oxitissoe usjpg e Syl Bypee -
site-diracredmutngenshis kg (§iBitsEsne)@ccoiing logamdrengey siggortens. Th
nnmgé§%é$hﬁm§£ aﬁqmﬁgqpllng pr ot ocol accordlng to
acturer i nstructions. The analy e ..
CATCW%%@@A@Q@@G%@TF@T@@@A%@E@ JjDWﬁS?- 116), and
Priroer 24 043 G ccaGhaat g DA QP EAIGEFREA PGGTBATG (SEQ ID NO. 117).

(Bl Acore, Catalog No. BR-1000-54), 2 ng/nL BSA
[0203]( EMR, adGaibn) tog aliditioRd 30y ctamdras_@ewgmt_ed@mn[ﬁ!ﬁ PPANAS/FRT-

mhm (§29§~ﬂ§%5) construct by site directed mutagenesis using the QuikChange II X1, site-
directed mutagenesis kit (Stratagene) according to manufacturer’s instractions. One mhm
construct contained the region of 1499-R556 of hHGF disposed between murine sequences.
The other mhm construct contained the region of W507-L585 of hHGF disposed between

muring sequences.

[0204] For the mhm chimera (1499-R556), the following point mutations were made in
order in the template pcDNAS/FRT-mhm chimera (V495-L585) construct: D558E, C561R,

V5641, V5671 and M583L, using the appropriate oligenucleotide sequences. For the mhm

chimera (W 507-L585), the following point mutations were introduced in one step in the
template pcDNAS/FRT-mhm chitnera (V495-1L585) construct: QSDZR, N504T and 1505V,

using the appropriate oligonucleotide sequences.
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5 salt (Fluka, Catalog No. 86524) as running
buffer. [0222] The anti bodi es were captured in an
i ndi vidual flowcell at a flowrate of 10 uL

WO PW/&3¥%Bon tinme was variable for each ant ?BHHV“‘F@IZ%O
yi el d approxi mately 20 RU of anti body capt ured
for each cycle. Buffer or HG? (R&D Systens,
Catal og No. 294-HGN-025) diluted in running
buffer was injected sequentially over a reference
surface (no anti body captured) and 10 the active
surface (anti body to be tested) for 2 m nutes at
60 ItL/m n. The dissociatspn phase was nonitored
for 15 or 90 m nutes, depending on concentration.

fo205] |1 e[h%‘ééshy‘&% nhélﬁihd\éé@ ueﬁ&%?%!eaﬁmi?—m brdteln PsaNbrin as SEQ ID

I ne-

NO. 118;hclong sigyal muereqeéauqiwd%f TRt ah esleode 4 162)

The amfo £ sebpleitbelofipé BIGFaRakdten icsecfosthws SEQIDINGL 194,
HGF concentrations tested were 0.46 nMto 7.5

[0206] NI Yihe rdsnlting E'ﬁalacbﬁdeesbqwnmnmeﬂls ey VA9E 1 SBH-Frechimeric

protemlfss J.fep ﬁ)rghl}f Shbriﬁtﬁ(? fz‘d”ﬁl:h&iﬁ %&Mﬁlé&tﬂ&ﬂ PO6) and
erence su tractlo Ki net

prodompir aneleaidss Y516 Dadhe arﬁtm@e'&feqqeace@g%%eﬁ%@’ 495-Ls83)Fo

clnmerfc%&eﬁ%ﬁ foh)in SKG I0dkOSI2A| ation rate constant)

and KD (equilibriumdissociation constant) are
[0207) S UMt estbithginnclEatidesequende/ dBdine, an the Iprdtely seapenge defining, the

i 540 i 8 4 B0 1 13 gt

nuclew&cmmn@@senfosman $BQ ID NQ394 includes the sgnzs@f@ufm (nucleotides 1-

96) an%thz éﬂo‘&oﬁaé‘{m%le%ﬁées]ﬁm‘s &Jlag fhePrél¥ih Qdqn @6t Ofbrth in SEQ ID NO.

288 1
212 includes the active protein sequence (without the signal sequence or the prodomain}. The

resulting nucleotide sequence encoding, and the protein sequence defining, the mim (1499-
R556) construct are set forih in SEQ IDNOS. 213 and 214, respectively. The nucleic acid
sequence set forth in SEQ ID NOQ. 213 includes the signal sequence (nucleotides 1-96) and the
prodomain (nucleotides 97-165), and the protein sequence set forth in SEQ ID NO. 214
includes the active protein sequence (without the signal sequence or the prodomain). The
resulting nucleotide sequence éncoding, and the protein sequence defining, the mhm (W507-
1585} are set forth in SEQ 113 NOS. 215 and 216, respectively. The nucleic acid sequence set
forth in SEQ ID NO. 215 includes the signal sequence (nucleotides 1-96) and the prodomain
(nucleotides 97-165), and the protein sequence set forth in SEQ ID NO. 216 includes the active

protein sequence (without the signal sequence or the prodomain).
e. Protein Expression
(1) Cell culiwre

[0208] CHO Flpin cells (Invitrogen, Catalog No. R758-07)) were grown in F12K media
(ATCC, Catalog No. 30-2004), 10% FCS (Invitrogen, Catalog No. 10438026), 1% Penicillin
(10000 units/mL) /Streptomycin (10,000 pg/mL) (Invitrogen, Catalog No. 15140-122) at 37°C,
5% COs, 100 pg/mL Zeocin (Invitrogen, Catalog No. R250-01).
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2.9x104 2.1x104 1.4x104 13.5 4.4 3AI 2 1.6x106

3.7x104 1.6x104 1.6x104 103.0 10.4 386 2.0x106

6. 5x104 3.9x10-5 3.2x10-7 17.0 3.4 20 [022411‘ The
WOJUIH398 Tabl e 5 denpnstrate that the ant PHEHTRY/012950

bind biliGF with a KD of about 100 pMor |ess,

about 50 pMor less, or 20 pMor less. WO

2007/ 143098PCMIS2007/ 012950 - 58 - Exanple

7-Neutralization Activity of Anti-hlIGF

Anti bodi es [0225]In this Exanple, the antibodies

produced in Exanple 1 were characterized for

their ability to (a) inhibkst the binding of MGF

to c-Met, and (b) inhibit HGF stinulated BrduU

(ACOLRALRL PRahE i Fimcaetlnss Sa. HGE- Met
Ing rnhrbrtron say utralization Assay)

{0209] [ 02580 Fiydin 864 tORGiRs mteRetct efihe: byatiklof BRGHépcDNAS/FRT

oo e G Pl

instrucfiord (BSitfoél, |Gatalde/ieo. 1 1 651-61 7.gANoontgalsANMDs ©@0:1 pled with

C it h 1 : : . 35-

e

alone. Juatiyrfourhofisafter tBsioatitu beoalsarre selit and pRreiopspgight hours 0.5

m; mLExﬁ&g%mQ}ciﬁ Qr(ﬁi'lgﬁmh@%ﬁ,g o. fi0654T 8B vidseaddde mhemelie Polyclonal
'ocked wi_th 200 gL of

%, non- m. Lk i.n PBS .

selectqugt SEblRsBES He PRI BEA &t (P e LR AT Bplonyein, 05
mg/mlVByRopFapd ed in a separate plate by adding

i ncreasi ng concentrations of the antibodi es under

i(Bly Beticin etprensiofin figsle CHTHRIpInzeildipes ser i al

dilution) to 2n -Met (R&D Systens, Catal og No
[ﬂZlﬂlss%WP@Hatqlhz’S‘% et seggied 35 EoHppngaRtm g 12K (ATCC,
Catalof No030-SEARDA/ MG higelihcosbdntitrogen] €ataleg Nool 1996065) 1:1, 5% ulira

| at e ' b Wi igh 4 N an
tow 1632801 S el A R AT B sy Gy bidfants were
harvesieBSadreitliiypoteiROpalsr iyrldBAtand by surfape plggpan ggponance.
roomtenperature with 100 gLfwell of 2 gg/nL
Example ot BiplinigdChaantteridticnnfiA o tiiiGE Mdnedgpal Agifpodies
Systens, Catal og No. BAF358) prepared in 5% . d by thei
[0211]n o nTheamorpojong] b?%ﬂ%@%?ﬁjﬁ 1 wegc rized by thelr
ability B Bh& SHGFE Mad\Rf18in\WE e e colbiat HGFgsotihg froduced in Example 3.
P135-0. 1% Tween 20, and 20 incubated for 1 hour
[0212]at Thomibedipewer: andyzeiditly sEdack silasinot rSppasse Byinglz BlAcore T100
instnmbe&yl %@ess fkahs ?y NGindldb8 2P rial It Ofksida pFEd discussed in

assay buffer (Wallac, Catalo . .
Examplo® 2 Egpotibodyves inmepilizeh ot %ﬁf’é%%&’@%ﬂ%‘aa%cm sensor chip
(BIAcbie @bk N3, BRLIBbAcBRS artiat thipling (BIAcém] Catglpg No. BR-1000-50)

. Catal og No. 4010- 0010}. and incubated onk00
using 3y coppling RORRU ARZENBRIC LBt ToR (el ac

[0213@4%%18995%;5 rfo%lge%ﬁﬁéﬁsieé PES AHERITRGEAS LIS 14040-133)

t rtation. 229] The plates were read
containing 0 95 B\ surfaesirt FRE BLACPEs KrRloemfe Ry 008y 2pmL B4 @D,
CataloEMd?P30%and 10 mg/ml. CM-Dextran Sodium salt (Fluka, Catalog No. 86524) as
running buffer. Supernatant containing different HGF fusion proteins or supernatant from cells

transfected with empty vector were injected over each antibody at a flow rate of 30 pL/min for
3 minutes. The resulting binding was determined as resonance units (RU) over baseline 30

seconds afier the end of injection. Binding was compared to human HGF (R&D Systems,
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nmet hod. The |1 C50 val ues were cal cul ated and are
sunmari zed in Table 6. WO
2007/ 143098PCT/ US2007/ 012950 - 59 - TABLE 6
WOoRH#3098  1A3 5.65 031 1D3 4.43 2. 27 | FSPEIAFE2007/012950
0.28 2B8 5.57 1.19 2F8 536 0.88 3AI2 5.26 2.11
3B6 -. - 3011 5.66 2.75 [0230] The results
denonstrate that all the antibodies (i.e., 1D3,
1A3, 2B8, 3Al 2, 1F3, 3D11, and 2F8) other than
3B6 efficiently neutralize HGF binding to c-Met.
5b. Neutralization of HG- Stinulated BrdU
I ncorporation in 4MBr-5 celsl,s [0231] Ten jiL 01
12.5 ri M of hHGF was di spensed into individual

Cataloé‘@lo! @4%(%@—(%@) Wekila itn'rﬁﬁﬂﬁ‘g buffer. Non-specific binding was monitored by
comparing binding to a conirol 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.

1A3 Yes No No Yes Yes Yes
103 Yes No Yes Yes Yes Yes
1F3 Yes Yes Yes Yes Yes Yes
2B3 Yes No Yes Yes Yes Yes
2F8 - Yes Yes No Yes Yes Yes
3A12 Yes No No Yes Yes Yes
3B6 Yes No No Yes Yes Yes
3D11 Yes No No Yes Yes Yes

[0215] The results in Table 3 dernonstrate that each of the antibodies bind tHGF and
purified human HGF. Furthermore, all of the antibodies bind hHGF containing point mutations
(3555E and C561R. In general, all of the antibodies except for 1F3 and 2F8 did not bind
murine HGF demonstrating that the antibodies 1A3, 1D3, 2BS, 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 resulis 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 mbm 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.

10217} The reactivity of the anti-HGF sera with the recombinant hHGF was assessed by
immumoblotting. Eight pg of recombinant hHGF protein in NuPAGE MOPS SDS running
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"culture mcroliter plate (Costar Catal og No.

3903). Ten ILL of serially diluted antibodi es at

concentrations 01 6667, 2222, 740, 247, 82, 27,
WOg0ef/143898) 1.0, 0.33 n_M were added to ead@&T{EIN7T/012950

The HOP anti body m xture then was incubated at

nmom tenperature for 30 m nutes. Mnkey 10

bronchial epithelial cells 4MBr-5 (ATCC, CCL208)
cultured in F-12K (ATCC, 30-2004), 15% PBS (G bco
10438-026), 30 nWrL EGF (Sigma E9644), 1%

penicillin/streptonycin (PS, G bco Catal og No.
15140- 122) were dissoci ated-with Trypsin (G beo
Cat al og No. 25200-056), resuspended in assay

buffer @F\qﬁ@%e%fwﬁg Br wﬁhcﬁl{q\ﬁgﬁGE]sénB@re(ﬁfcmE%uﬁgoﬂnwﬁogen) was

e Ce SUSpGnSl an
Fractiongtedy e b M6 It R DO BElIgel Aseiiomen Cagbad CA). Toe

fracuox{a%?pzaxaas thef &léi'et trd3@feEed bsto W@cemﬁwa afetibratk v@BSstandard

procedlgP% %F{B L r %br%ﬁé’lsrw%é!%@g%? ngsig)gata%& 19( pdowl\éer solution

in Tris Beffaed ﬁaltmmhdl.lt% Tivaewe20® (IRS Tpoid shenasountdonec, Mini Protean IT

- %ﬂnl‘f@ cRiphai r dryer and were
Multi ép&r@%egg Eﬁs ﬁl@mﬁ[ﬂ}r bid ﬁElL 'SA in accordance
[0218]W thdreRRGhathiftns weﬁes rf)us‘ctwme B%dﬂ%nﬁ?&ﬁés%aMtﬂh-
Secen A 8 P & b G 5 i B ot T

nitroce[l8og- niakhranéXBenves wmbacd o ﬂiel dpparetug asd fivobadal with horseradjsh
peromcgges EPI lgc?] El&{] Bs\@I%e AL, | 1aets)| SJ‘&:&H& ¥ s‘aﬂmgal;liged in Table 4, where

the nw@wﬂwmqwlﬂmmmwmﬁewww the} leastiiytlg ¢f no binding) and
3+rep1gﬁghéa@%£{mméaaph%d Sof tware). Each
experiment was repeated at
dupl i cat es,
in Table_ 7.

|l east 3 tines in
and aver agerB®® #al ues are presented
VD 2007/ 143098PC171 182007/ 012950 -

60 - TA

1F3 1. 94= 23 AN SR

3D11 51.|17 / Thp F??ﬁqultq n Tahl2d‘ 7

denonst rldD8_t hat! al | _oR*the an}ibodi @3  1A3, [ 1D3,
1F3, 288§,1F BD11 j 1@ bit HOP
induced |pmel i ferjation in 4MBr-p cell s+ 5 Exajmpl e
8- Anti-[Seatter |Activi by of Anji-hHGz+Anti bogi es
10235] Th3§ﬂ§xa ‘e describes af char aczTerl zat'ion
of the Iéblsuudi S uug*cu T _)(dllpl +r rUl hei r
ability i Ht—HOP—ducedscatter—act+vity.
HOP i nduéd&d!l " sc tering” (notility) 3f_clusters

in I\/DCK cells (ATCC, Manassas,

[0219]

VA, Catal og No.

contrast, mppleméta&t@hod@@ AABNED3,N¥3, 258 ABGJQDM ;feda
2B8, 3 f’f%h& YD aidhbPHing & dedudf

CC, Manassas,

VA, Cat aFog No

Exam;ﬂmwlﬁulﬂg AlRSfket al
Catal og No. 10438026),

[0220] periiteiHiddine affinitips mdylunqﬁicé bhipteractioresf c@eit off thejaritibodies produced

maﬂrﬂéves% gatme—l?c‘berggne%ﬁtﬁeed

[0221] COMtzbbitiaRkghmkille ﬁﬁﬁlaiogﬁmlmmdmmmbgm BR-1005-14) were

and 1%

30- 2003)

Bovi ne Serum (I nvitrogen

é\.’?ﬂgﬁ%%? 1’1{09 rps%nance

riMin MEM

gy 5300 RIS el B BPRNRE 4 B8R v

it antibodies
in 80 pL IVIEM

. enj cil lin- st ch of Lh ffe
immobfiEY G ergbey S B 25k, GV S b e el BR-
Fet al Bovi ne Ser um and 1% penicillin-streptonycin

wi t hout anti body,

wi th an equal

Bovi ne Serum and 1% penicillin-streptonycin,
100 NnAa/ Nl HOD 7 RN vvet ane Cat al na N

then was separately conbi ned
vol une of MEM cont ai ni ng 10% Fet al

and



30 mnutes at 25C. Twenty pL of each anti body/ HOP
di lution was added separately to 20 individual
wells, yielding a final antibody concentration of
WOgeB/1380%\] and a final HGF concentration &FTAS2007012950
ng/m. The MDCK cells then Were incubated for 24
hours at 37C with 5% CO2. 102371After 24 hours
i ncubation, the MDCK cells were carefully washed
once with 100 pL per well of ice-cold PBS
- (I'nvitrogen Catal og No. 14190144), and fixed with
100 pL per WO 2007/143098PCT/ US2007/ 012950 - 61
- well of ice-cold nethangly-while rocking for 10
m nutes at 25C. The plates then were washed

1 OGG-@W%L ¥m§mﬁ§ FIWV tcgredcagiok & BREI080-50 sk d%d% couphng

1ol ét so utlon COhSIStIn
protocq) agmydipg tor panufacsirets ipsrugtiens- dhe pplyses WWBW%%P‘&F‘G‘@?S C using
PBS (cmc@@ﬁ&ﬁ)g ) d4@4b°43@g b@ﬂﬂhng 0. od%sdutﬂaétﬁﬁ mtmlmore Catalog No.

BR-100E 3 pna et S erales N 580, Gl | Sl p Rgeran Sodivm

5  salt (Flhk 881akay W \8650) as ainningpufifet h crystal vi ol et
solution, the cells were washed carefully three
[0222]t | N aniibbdiel were capgaredviat aarindividon flopBEIlwha flow gavel of 10 pl/min.

Imech&notrm@%s %abletf& ﬂrﬁﬁhdf&;\/;hélﬂ af?;froﬁﬁﬂﬂ geﬁ) RU Bfantibody

S were | usi.n Lei ca
capturqg fpy eshs gyrde. (B eéar W@r@éﬁ% %ﬁﬁ%ﬂ?@‘?ﬁ‘iﬂmm 294HON-025) diluted in
runnin: R dnj Mq&%ﬂﬁl}ao\(ei'—ﬁ rFareideGuds Hiedib&addptured) and

tzl er r man and 10 l\/h naFire_2. 1C_soffwate
10 tho aoty e R LOBP O oS HaRfor SNG ISR T0 QL By 0% Hetigaton phase
was méitorddeuel 5 @foosaiaties raemam"gha cbﬁ&uirmma Mhe surface then was

mgem’sfgeg- {?Fé'?gl (‘LE}WIP‘?%: X §Ie%:u:r’rl Y chre ettlf}%glm)h E%Obg 34) injected for

3 minutes atSh ﬂowgate nhébpk/atm bﬁ'oz@@ethbna@lcb wag finitdated. JRGF concenirations

tested WOE B dﬁgzoégﬂi,%s in Table 8 denonstrate that

ant’i'bo I bited HGF-i-nduced scattering

15 [0223]0Or ﬁnkﬁ@ﬂm&h@teﬁtx&% dd@hiiRAdises- the%ﬁdt{e @eticsn ame
and 3B6 di sp ‘Iémged an internedi ate.20 | evel

BILAeveliRfigh $950YHRS WHE FETRYFe FRBET o] RipEte BRaeaRipes 67 cach antbocy, k
(assomhﬂdrﬁ“afé&dhﬁix&), kg (Bdsodiitionthie Rbihst0u). and Kipi (bpdlitemimldESociation

d 2F LS égﬁ | ow | evel of inhibition; and
consmgtﬂ?rleks) |es %ﬁ‘ﬁ 3 3D11 gave little or no
detectabl e i nhibition. TWBLES
?()07/14'20Q8D(‘T/HQ7()()7/()1?QR(1 62 - _Exanpl

e.O_-
AvE- ol B B AP JoPRld o ) L

Phasphcrml',&tmﬁon [R2409T |52;E>carrr)Te4dm§cr| beés.ia 56
chesact|eri.zae’i on nixivhe| anbxlbddil es.7ndduced42n 274
Exaspl 6 11.9x00° tihej.oxiabi | i 2.9x109 il nkiskiot’ tihe 18.1 8.2
HeBg st itmul.axiefd Ic- Metiohhbspiooy| at itdniti’n | PC-13.5 4.4
cBA12s. |HORsxi18fd uc e37xhbs bhossilodt i on.6ofo’Met  193.9C-|3 104
céBts (ARP@R1o.| ORx10435)3.980F 0243PRQ"3 (celll® 3.4

were seeded into individyal wells of 9
20 102241003T%ﬁdqt4@§[§@ e fempngiraty thptike !egfﬂ\g‘%é?gmw Kp of about

100 ph8 8PR3s, asouasalﬁmrtl@gsqfrzépﬁa(&ﬂésscel I s per well in
100 AL F-12K (ATCC, Manassas, VA, Catal og No.
30-2004) contai ni ng 1096Fetal Bovi ne Serum
(I'nvitrogen Catal og No. 10438026) and 1%
penicillin-streptonycin (lnvitrogen Catal og No.
15140122). After 24 hours at 37C with 5% CQ2, the
medi a was renoved, and cells were rinsed once
wWth serum 10 free F42K containing 1%
penicillin-streptonycin. Cells then were
i ncubated for 24 hours in 100 nL serumfree F-12K
containing 1% penicillin-streptonycin. [0242] The

fAall aowvva naa 1N AdAi ffarant Adil ittt nne Nnf aarbh Nnf t hoe
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-63 - well ice-cold lysis buffer consisting of 1%
Orani Pur Triton X-100 (MERCK K&A., Darnstadt,
Ger man Catal og No. 9410), 50 mM Tri s-
WO 2014350 n\vl NaCl, 0.3 mM Na3VO4, |x prot 8‘5@@5"""'1”“"
i nhibitor cocktail (Sigma Catal og No. P8340), and
| x phosphatase inhibitor cocktail 2 (Sigm
Catal og No. 5726).-5 [0244] Bi oti nyl at ed
anti - human HG--R (c-nmet) anti body (R&D Systens
Catal og No. BAF358) was diluted to a
concentration of 2 ug/nL in DELFI A Assay Buffer
(PandaEl mer, Turku, Finl apsgl; Catal og No.
4002- 0010) contai ning 1% bovi ne serum al bum n
Exam,éﬁgmuﬁahﬂm ARivitf et R3k-hECE A5@8baied thi s
ution was added per well of yellow
0225] st rgpiagksile, thei@ibodiéssprodueed ira%amp(eﬁewém chiraaerized for their

s s R LGP e o o) e Mo

1ncorpamttdmnémar+$g>eli$:ol | ow ng i ncubatl on, the plates
wer e vvashed W t h DELFI A vvash I u . on
@Perk fgt Binding lnfubing Wl b Fi L

fthe dlff C3 cel s
102261 30 i 26 %l%ﬁ"éefrwsg F%ﬁﬁﬁaa@g ik %’ﬁ‘? R vinding to c-
Met. washed streptavidin microtitration pl ates.
[ 0245] The streptavidin rnicrotitration plates
[0227jco rﬁmpﬁcﬂy ool Bl IS ke s platas (Walkag ag, Gagalog No.
%Oqs)wg}e%h@&v@ih 180 L \We b Rs %@ﬁﬂm (RB8sD $ s, Catalog No.

294 HGIRHELinBERtRRte ERpRE REoR( 1S O 00 7 1M ResiCs, pe 5.0) or

16 houtsRBYC, nﬂé}ﬁéte&ﬁ&xﬁﬁr@@ bi¥Rked\With 1@9;).L of 5%! ekt ﬂry milk in PBS for
DELF1A Assay fer cgnt ai ni n%’ 19%.bovi ne S8

1 hour 3\ I FORREE R ] 06 SRHOQIRE eTRAFPeed iR A St e B aading
increasiig cOpbamMtiibns offiheraatibddieatunder iplestigsop(0ei3Bd €i9ZaM, 3-fold-serial

e R S g P B8 o

PBS. IMtquipdizepleyer weﬂva@h‘e@s&nfed fathe agray plate apgl gqqubated overnight at

v AT e Ty 5 e

hours af 0@ BOPEItwRwithd 8@ HLvsllod el Piogpylekd SoRa e oMot

anubodal (R%Hﬁ BYiicthe) CHlakipQld. HAA58) pip-Adds SYSuth-fal &y milk in PBS.
tes vvere i ncubated in the dark for 5 m nutes

[azzsjat “Eﬁﬁesmmgrpmtba&m grere[\@é&nﬁi tﬁre@mlaies Wit PB&eks 1% Tween 20, and

mcuba%?lg“s Ull’ ed lr'lfz Ia tlgée l._l}'e r? g@%@ﬂd allac, Catalog No.
1244-366Y @mcfal qumtle @E@;Fm gsSPY blsﬁﬁm{WFaBaca @‘@m\%’ 4002:0010). The

resultn(g%lgtg‘bm wRhddPifes WREDELEA whitC A Ruiof WaldiROCiteg No. 4010-
si'gnoi dal dose- respogse eguatl on. [0247]

0010) pndsineubgted N0 HEAV er}hﬁnwmeatrselwaﬁﬂf’aﬂ%a@#O‘)l-QOI‘})
for 15 hdmat@ footh tem) ?@a@@ﬂtﬂéﬁ%%ﬁcn US2007/ 012950 - 64

- TABLE 9 102481The data in Table 9 denonstrate .
[0229]t haThaplbtegirgletreaidr mmﬁe&namnqm {Rexitin Eivhdrhising the Europium

T

Xenogr af t I\/bdel 102491The ability of nurine
nonocl onal anti bodies of the invention to inhibit
tunor growth was tested in an U87M5 xenogr af t
nodel . 087MG cells (ATCC) were expanded in.
culture at 37C in an atnosphere containing 5% CO2
and 95%air, using a nmedium conprising Dul becco's
Modi fied Eagl e nedium (DVEM with 10% f et al

bovi ne serum 100 units/mL 10 penicillin and 100
ug/ mL streptomycin. The cells were subcul tured

and nmMmi nt a1 ned hy Aot achi naa the raoall e from t he
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T--0.0075 1D3 vs PBS 51% p-0. 075 1F3 vs PBS 60%
p=0. 027 [0251] Partial regression was achieved in
2B8 treated group (Figure 6). Statlstlcall¥
WOg#3PBcant growt h i nhibition was obser vEHTUPHE2S0

1A3-treated and 1F3-treated groups (Table 5 10).
There was 51% tunor growth inhibition for 1D3

with a p value of 0.075. No significant body

wei ght | oss was observed. Exanple 11 - Tunor
Inhibition in Ul18 Xenograft Model [02521The
ability of the antibodies 1A3, 1D3, 1F3 and 2B8

to inhibit tunor growth wasg- tested in an

U118 xenograft nodel. U118 cells (ATCC) were
expanded as descri bed ipak@rRxanpl e 10 (above)

W th respect to the UB7MG cel | s.
[ 0253] Subcut and TEE AT S S shed as
described in EW**ygw”.?"”'. : wpt{t hat the
m ce used were gtk 1 nude m ce
- (Tacanic), and r{§,{ﬁgﬁ%~@§§—s%arﬁsg—vmen t he
tunors grew to a} O+ :sﬁ 867 ™My AS in the

}

USB7MS nodel , al £he ﬁ%+§g§hes~wg§g—tosed at 1

g/ kg body wei BAﬁfe A ck DY 211

intra-peritone 5 Tons .u. A—15-qoses. Tunor
—them jer e

recorded tw ce ek éﬂiﬂ g.Eﬂ?” i nhi bition

vol unes and bod
[uzso}""as'rﬁ‘”%'s&’lé%d txr;‘a&,ﬁgxur 7 %ideinse(gf: 10418 AReoRE, %%12 1F3,

are sunmmari Zze @ 1T. "Tabl e
3D11, Ret 2F fYothepBgn §B6 HcicrBynpuralig7HGR bingding) tg e Metoy
1 -0.01 1D3 vs 1gG 47@6p 0.12 1F3 vs 19G 39@&

p=0. 3@Neutralization o K Spulaiea dU Incorparation i

[0231]? : giﬁ%a}, QF %%gifc&' bggﬁ:‘ Obs 1£p\f/:ﬁs%d 1&9\%18]6%%‘1) eglteﬂﬁﬁ‘a 96-well tissue
culturegrhizvdtiteripidie @Idstaoﬁaﬁahgl%?ﬁ%{ﬁ’d Tan @l gf wsriphly Giluidd q@ubodxes at

concen\ﬁ%lhgx?ssoflﬁ 25@ pMQ 295 82"‘@‘7 c‘9"‘1 Was 1 9ed. Bf‘ﬁﬁ Were added to each well.

|st|c icancé I’'n this study (
The H@E)annlmlysmw eRES igerbpieret PR PBLiESor G230 Minutes. Moakey

bmnc}ﬂ;h%sftw&idi celly\f_?mjj (A48 &E@mﬁaﬁ&za GHR-92R (ABBC; 30-2004), 15%
n
T
Gibco Danky Matls ba)- m)ume dmpclﬁ@d 2T rypsin §Hblp, Catalog No. 25200-056),
TESUSPH o] Elb% C?WD @7 gﬁlérzaﬁ)s E@'SZ 9%'1%9 atOfS ddﬁ%eﬂ%ﬂl 4!1”:1"89 pl of the
ant 1 bodi es

umani ze friuri ne 2138 Heavy and
cell suspegﬁpnwﬁsamnee%&%edﬁ@m@ Y HUREH zed” by two
102321 105 cuiing cetls ot Y Hated he FHCC SEEG,. Forty eight hours later, 10 pE
of 100 uM BrdU (Roche Catalog No. 1669915) was added. Seventy two hours later, the media
was removed, the plates were dried with a hair dryer and were processed with the BrdU ELISA

in accordance with manufacturer’s instructions (Roche Catalog No. 1669915).

[0233] The luminescent signal was quantified by a Synergy HT plate reader (Bio-Tek).
The data were it 1o a sigmoidal dose response with variable slope with the equation y = bottom
-+ (top-bottom)/(1+10~(log(EC50-x)*hill slope)) in GraphPad Prism (GraphPad Software).
Each experiment was repeated at least 3 times in duplicates, and average ECs; values are

presented in Table 7.



[0256]In the first nmethod, three humani zed heavy
-.chain variabl e regions and two humani zed kappa
I ight chain variable regi ons were desi gned based
WO P73 " super hur aani zati on" net hod descr PHEHSH 12950
Hvang et al. (2005) METHODS 36: 35-42; Tan et at
(2002) J. hvlrmuNok. 169:1119-1125; U. S. Patent
No. 6,881,557. 10 [02571The Chot hia canoni ca
structural class was determ ned for each nouse
2138 CDR based on CDR I ength and am no acid
conposition. Human gernline vari abl e regi ons
consi sting of the sane Chat-hi a canoni cal
structural class light and heavy vari abl e regi ons
were identified based qngg@wn human gerniine
vari abl e region reference allel es described at
the I nternational E-M o RS or mat i on
System (I 1V1GT) weBSTTe 60 on the world
wi de 15 web at i ngt—¢xiesiT gy
bi ochena. uni zi t ch/fanfgPody’Sggwendes/ i ndex. htm ).
These human gennl ifnezE@r i abl @ 4n€gijons of the same
structural class Wer@ggonpar exz4t o fmuri ne 2138
vari abl e regi ons Ry zakcul at 8613P t he percent
identity or siml gri8§6ébe 0  am no aci d
resi dues. Those hume#Pderh idbkl3/ari abl e regi ons

with the highest identity and/or. sinilari ' '
[0234] o Uhs respbigin AR B AL LSBT0 173, 288,
2F8, 3 AF28B5 NEd 3P eirdhiaNBER ildueabirdlieatiof id 4dBhiells. 20

germ ine variable regions were preserved while

Exampi{'—MRHEScotikB R cGRE sEAMHIGMARGbetied to repl ace

the correspondi ng human germ ine variable region
[0235] 1 esiidsiBsantiaesaives aghirheseization ef the aribesigs rogiosg in Example 1
for theifcl'[g'lgﬁj%f\r}c\g nhPAGE %dﬁ}céc{‘&a@%ﬁvi N @yt R ced “Sca@drg” (motility) of

S nost sim

ar to the 2138 regi on
clusteryiaMPR& el GEECE-Manaesasaf Hdx3fflos @P?r?ﬁ’?rg‘*gf t he

"super humani zed" r.i abl e..r.eqj o ' :
[0236]5¢ q@?f%c‘?ﬁé? "'f‘hsé’ﬁ‘y‘%dﬂ gg-weg c?c%{em glsrﬁuﬁga ef tos Cony r.lg
ncorpdri@d, Gotpiag NVipDitaieg No2B N hat cadensityr b celigper well in 80 pl

¢ 1000 AP CAAR CRENR) G i 6% FelalB6vine Serum
WM%‘%‘@ amasc'fa‘g%’g%%%c SB' 0 %%iiphe 'co%pl e g_ lzal N
 (tovitragan Cabilez Ne D606k Fad 12 zenigil _avzfef?e*ewwéi“mgﬂn talog No.
15140 COPSEL MG B AMEbAEesA6 B inS¥ichRE Was BifReIEBEISM in MEM
0

A T
antibo&winﬁiahk%s QrelD&SgEM aunitdining 0% Fetd Bowing Serymtanfd e penicillin-
mepw%%nﬁ%é?iﬂatgﬁ %’t%%é" Fg%\%\gaf pr%tél? LY REheyitKaP Bfial volume of MEM

e _Tegions (downstream
contaiify 1% el BaviheSirameeg il‘%frﬁﬁfﬂ%r‘ﬁﬁe@?‘a%%raﬁé 100 ng/ml HGF

(R&D g, HEREHY) 0 188 antiNolly/HGH dilvsianywere incubated for
R PR S ST

US20, 0 50 - 64 1
30 mingtesiah i Ce g%m 9] qachanibg Fﬁéﬁ!gﬁ? was da%ig% s &%ly to
indivihBkass, {ielaaR%: fihal adtibbdy bhikBRratieh of 66617 nVMuEBie final HGF

tva- 51 e eq. | ie¢8r 24 hours at 37°C with 5%
concertGHpR Hgﬁ%{m%ﬁ&fﬂﬁg%ga c iE;llfglr?{ﬁtant i bodi es ’
CO,. (chimera 288 and 2 humani zed | i ght chains (Hu2B8

Kv1-39.1 and Hu288 Kv3- 15.1) creating 12 .

(02371 f Péreeit bet inBeRmiop e ML L e P ed once with 100
L peCREINB ks col PBRRIrvatdienBaialg Mo. 34 Eatd44) aslfixed avith 100 pL per
anti bodi es to human HOP was then neasured as

descri bed bel ow and the results are summari zed in

Figure 8. Each of the possible conbinations of

i mmunogl obul i n heavy chai n and i mmunogl obul i n

light chain variable regions are set forth bel ow
TN Tahla 129A Tahlaea 1292A Chinmari o 2RQ T <TEOD | D NOY

Y%
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Hu2B8 Hv5-a.1 (SEQ ID NO 165) Hu2B8 Kv3-15.1

(SEQ ID NO 179) Hu2B8 Hv5-51.1 (SEQ ID NO 169) :

Chimeric 288 (SEQ ID NO 14) Hu2B8 Hv5-51.1 %Egé
WO PQO7/KEP98169) Hu2B8 Kv1-39.1 (SEQ ID NO 1¥VSJUI%YB83»5

Hv5-51.1 (SEQ I D NO 169) Hu2B8 Kv3-15.1 (SEQ ID

NO 179) 102591Each of the possi bl e conbinations

of irnmunogl obulin heavy chains and 10

i mmunogl obulin light chains are set forth bel ow

in Table 12B. 15 WO

2007/ 143098PCT/ 1JS2007/ 012950 - 68 - Table 12B .

4,)1--i---r-0go4.0.0 " 0-61-0on unograndan' 'glit @

. es Chinmeric 2B8 I1gGlL (SEQ ID NGO 155) Chineric

well of %g-é]g_ld(m% of {Sobkib 1b ks 2k 3F9C. dﬁeﬁﬂ’téstﬂléhl@&c washed

gGL (SEQ I D NO 155 Hu2B8 Kv :
corfull bt SRRy Potoes i 4D 1y €53t v R pgnststin ot
0.5% crdt)visiBi as:SEBSmb,g% CﬁE@Na NE286) %) 50% 2MB8nol in distilled

water, V(aaarléqdeto filch( aliugl%l? § %%om %P:%}es at 25°C @le

rockingConstant (GLM 17,1)) allotype (SEQV NGO 163)
Chi meric 2138 Kap a ( Km( EQ I D 157
[0238] Hy MQW}M stefining Wi gmtabgﬁéz v&fﬁ wgshed carefully three

mes with! EAYIRE waSEQriaR, PEY wa.éadem;zaaasw&u io @Oveht clryf(@mﬁaamples

TheceConst ant %ghﬁﬁf& aI I eI e &%é%ﬁ%g

Wetzied) ldeﬁ:‘hm HCHQ daﬁefd@mtswcrbms@s ICV@JH;SVW Bﬂp@?), and

{ | 0
e A e
sC I meri c appa
(Kn(S)) (SEQ ID NO 15 %WS Hv5-a. 1 + |pgc31
ﬁogggar&t 1(%1\/( 17, 1)) al (SEQ | D NO | I16t7) )
U \% : allo e
(allele 2) ( e

Constant (Gl 1 167)
Hu2B8 Kv3- 15.r £ al | ot ype)
(allele 2) (c“ 8||vu J11+|gGl
Const ant ( GLN Eo b ND 171)
Chi meric 213§ QD NG 157)
Hu2138 Hv5-51 8 stiant [ GINWEL7. 11))
allotype (SEQ 1D REZ 171 + *

3A12 - -+

3B6 ++ +

3D11 - -

- No Inhibition

+++ Very strong, nearly complete inhibition

++ Strong inhibition

+  Detectable inhibition
[0239] The results in Table 8 demonstrate that antibody 2B8 inhibited HGF-induced
scattering more than the other antibodies. Antibodies 1D3 and 3B6 displayed an intermediate
level of inhibition; antibody 1A3 displayed a low to intermediate level of inhibition: antibodies
1F3 and 2F8 displayed a low level of inhibition; and antibodies 3A12 and 3D11 gave little or

no detectable inhibition.
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Hu2138 Kv1-39.1 + Kappa Constant (Kn(3) allotype)
(allele 2) (SEQID NO 177) Hu2B8 11v5-51.1 +
| gGl Constant (GIM 17,1)) allotype (SEQ I D NO
WO 20p7/)430982B8 Kv3- 15. 1 + Kappa Const ant ( KnfgJ/Us2007/012950
allotype) (allele 2) (SEQ ID NO 181) [0260)Two
of the possible antibody constructs containing
the full length inmunogl obulin heavy and |i ght
chai ns contai ni ng humani zed vari abl e regions are
desi gnated bel ow. sh2138-9 (d m(17,1)) = hu2B8
Hy5-51.1 (+ IgGlL constant region (A n(17, 1)
allotype) (SEQ ID NO. 171)zplus huz2B8 Kv 1-39.1
(+ Kappa constant region (Km(3) allotype (allele
. B - hu2B8
Exampfy 4 pimiton G- ARSI EutI b |
[0240] %Oifsﬂigﬁm( Ké ddsSERs b auh@tet : rizhfign wthlf(adﬁgaﬁ% Hdduced in Example 1
- 15. +_Ka onstant. r n a
for theig st o O B e S Ppepin Y B, wiow
inducesithioSbHREfAaRMeE Ma RePO 3 rgllaAd GthNo fCRE-¢#35)sequences

. defining each of the hurnani 7ed anti bodies
[0241] ar PG wrliswere decded inte individonli wells of Po-uisll Gomlar figgyg culture plates

(Comirgt%ﬁ&%hﬁ.es@%) 23 nskS of Alsk Pl B11d R WRN ih $06 IEF-12K (ATCC,

irst base of " the next caqdon ?pe gted EX tQﬁl_ tal
Meanasspy ¥ S 65165 Ner HONRGrunipe 1R 6if Saying Serum Uavitrogen Catalog
No. 10%33@12@)%&151% i)&ﬁdilliﬁlstté?ﬁh'l%din tTheitygsn Gdtdleg Regisan0122). After 24

use Lt art .of that exon. . - _

hours a3 G675l 5l mig oty o s gl berg gosed ongs it serum
free F-E2crentaining 0% iGoivillinntrepReyycim sCélls shendveye Ingypated for 24 hours in
100 p%%g‘?ﬁh%ﬂoﬁa&h 198 Be@iiniitSplotyihi On codon.

ucl er ¢ Aci d” Sequence Encodi ng the Ful
[0242] Le NP ko iR 10 QiffR&y HRiths 6h@ich of the ant{iiss Being investigated
l e Re

wempVariﬁb Ei o$71.3%jﬁoHunan g%%cllg% nst :en%ggggﬁi: 8&)7::1\4,2222 M,
741 nMJ2de aM, 826 )M, SEQ dN) NOnM] 30)0M, 11 G mek QeM. Each antibody

o gctata t G C o .
s S48 s A0SR 3 BB, s v
scparatgly cpribingd gathgntearel yokuye 24 spyemdoe Folike eqigiagg 1% penicillin-
strepto@§ Eh 378 36 nahd. 196F Mﬁt%&mﬁﬁ; ¢RelRAtE 242 HGN-025). These

S HPEL S5 AR o

- . aagggcccat cggtcttccg 4

an“b"dﬁg%ﬁ FEEs CEme harteted 5@&3’

concen@eESOst IgEonM BIGRacgt gaat ¢ acaagcccag 721
gacaaaactc acacatgccc 781 ttcctcttcc ccccaaaacc,

(0243120 BaPE-Jogiyhrypergmaeiingayitdeuumget iyl gontaining 1%
penicillifl SREAGh AN M CHf Gt S8cARn-BEIEAOKCRAtalile11% penicillin-

t gcaaggtct ccaacaaagc, 1081 g %ig%psc gg c§@ca Catalog N
sreptopoin 48 ogdeclia el JRlebgA B LR 30 10 PR A Y (e Catalog to.
865087k §GUaREECE-128 bogaiaig Qe pdnidikihisaetteingcid 3P e cells then were
. a tottet cat ccgt 1 gtertece f. 8998 AR of each
incubafEd SO Qe Gk § AT B c AL {‘%g‘g%g@ AP 90 HE of ac
antibodyZdGE tdilatien weremgigettepiralghtfo cerrerie wekds, yig final HGF
concenf¥AGT &S0t %frﬁﬁ?&ﬁ‘iﬁé fofov@k $AGLRGnhARER GE 8R4 antibody: 666.7 nM,

accgt gccc
2222 oM, 74.1 nM, 24.7 oM, 8.23 nM, 2.74 nM, 0.91 nM, 0.30 oM, 0.10 oM, 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 uL per well of ice-cold PBS (Invitrogen Catalog No. 14190144}
containing 1 mM NagVO,. The cells then were incubated for 30 minutes at 4°C in 100 uL per
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caaggacacc ccacgaagac caagacaaag cgtcctgcac
cctcccagec ggt gt acacc cctggtcaaa ggagaacaac

‘cagcaagctc gatgcatgag atga qtaqcaacaq gtga
WO 08EMYat gc aat cct acca gt agacaaat gCggt Ctg%f?ffnsg'm’gggsa

accactctca tcctccaaga cccgaaccgg coggctgtcc
agcagett gg gt ggacaaga gcacctgaac ctcat gatct
cct gaggt ca ccgcgggagg caggact ggc cccat cgaga
ctgcccccat ggettatatc tacaagacca accgtggaca
gctctgcaca ctacaqgatgt ggacttcagt actgggtgaa
acggt cat ac cctccagcac actgtgcaag ccgt at ectc.
gcacct ct gg tgacggt gtc tao®gt ect c gcacccagac
aagttgagcc tcctgggggg ccoggacccc agttcaactg

well ice38fd@ gélé‘ﬁ:ﬁ?e:w@s?&ﬁg cR P, TRAEPRI G KACGUUERIE K GaA, Darmstadt,

ccagtgacat cgcctcccat. a
Germang Crgeios Bago Mt R B i B0 R MR B v Nasv O, 1x
proteasAgRibHSCRERAR 681 8na (glalog MR PE DA @0 5 gharpbaiesg inhibiior cocktail 2

ggactctac ctacatctgc caaatcttgt
(Sigma &E%glggg‘b%?zﬁgaggt caca gtacgt ggaC cagcacgt ac
[0244) 99 @9 g?a% a%ﬁ%%ﬁ@ﬁﬁ*-ﬁ%—&é@)%ﬁ&d?%w Si8fehs Catalog No.

CC gcagcag cagaaga 02 2
BAF3SPywmeliics gem%en p ﬁ? o %fﬁlrﬁgé’gf Yﬁﬂé@‘ {periinlmer,
Turku, ﬁmaﬁa,r(tﬁm o HRZY00 ﬁtai(nﬁty mbmdni?ﬁﬂmh giiimin (Sigma Catalog

No. Mi%&é@nﬁéﬂl c?fli%\%’ﬂﬁgu%vga F’Fg aglklg% A ?qggggf&%m microtitration

plates (ﬂammmmwa&mms@m Vinezkates thert werg pegbagestwith

antibody f ; VV ;”SI Ytes. ?t%k < ré]ﬁt%(‘nayék%lgv F%ﬁél gﬂb\ﬁf)ﬁtﬁaivﬂlb plates were washed

t
vith Dumw:uspevlunqum;g@wk@f o6 Sos 01820 B e A ofcach ofthe
differert P25 GHE1 &Lm&%&%%hﬁ&l%@p@ﬁé@% iﬂaﬂ:yd.ﬁnwmsu Jfftsnvashed streptavidin

tcvvvdvshe kckvsnkal p ewesaggpen sl sl spgk
n"“““??#ﬂﬁﬂﬁﬁhr savyycarny f pepvt vimwn kvdkkvepks

i ekti Qe bated
[0245] v g s d;)tf%ta ltcsoél\%t?c C;}é%i@%p e g\%ﬁ g}lf were incubate f
for 60 thigayips P2y Vﬂdvg@ﬁkmsf@nd theh WMM I%Itﬁ’lt“v‘%s%"l““"“ 100 uL 0

600 ngfpgf‘iagiﬁé gh @R Hint] CRALEHb! AD0159) diluted in

DELFifindway B fq?enwmwé {S?H'@‘fl\llﬁg e r%%‘d“z‘g% ga“ﬁ‘t" ELveL of the

washed 2 eldmmm@nae@hm piztidudih irenbBonsitiaPEC-3Rel itws The

plates \M%I 4L gcbf B?%g‘%&ﬁﬁ z{{ég%;’ %%%u r&%%%gt gatfﬂég\%?eewashed a final

' time will) RELFLY gtasic sdhatia Taen 2H0ad g’ré]PEiaFlefcﬁ nestrsyt Solution

T (PcrlanE‘i‘x%Mt&gg No. 4001-001 0} was added to each well of the washed streptawdm

25

30

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,
Toe., San Diego, CA) and the sigmoidal dose-response equation.

[0247] The results summarized as EC50s in nM are tabulated in Table 9.
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61 aacattgtaa tgacccaatc taccaaatcc atgtccatgt
cagt aggaga gagggtcacc 121 ttgagctgca aggccagtga
gaatgtggtt tcttatgtat cctggtatca acagaaacca

WO AGUABPE 3098PCT/ 1152007/ 012950 - 70 - 5 1@%"‘5&1295“
301 361 421 481 541 601 661 gcgcagtctc cgottcacag
gaagaccttg gggaccaggc tctgat gagc cccagagagg
gagagt gt ca ct gagcaaag ctgagctcgc ctaaactgct
gcagtggatc cagattatca tggaaataaa agttgaaatc
CCaaagt aca cagagcagga cagactacga ccgtcacaaa
gat at acggg tgcaacagat ctgtgggcag acgaactgtg
t ggaact gcc gt ggaaggt g cageaaggac gaaacacaaa
gagcttcaac gcatccaacc ttcactctga agttacaact
gctgcaccat tctgttgtgt gpiapg®ccc agcacctaca
gt ct acgcct aggggagagt ggaacactoo ccat cagcag
atccgtacac cifg : St T efele
gcct cagcag gt gcgggct

gt t eggaggg tccbﬁtca i 344 Lcag
caccctgacg cd ge| [ @98%] (4 & 'ﬁ Sequence
Defining the |[Eul lEAengt h T8 pedic %F L{ ght Chai n
(Chimeric 2B X (T..\Umfj 830 sil gnal
sequence) (Srqw331«3 57y oot v MgGs ks
mensvger vt 19ckaEsgivvsy thggﬁp—agﬁpkaiyg
asnrnt gvpd 3DI1 I TTUOSO]Ar d jtltissvra
edl adyhogg synypytfgg gtriei Krtv aapsviifpp 15121

[0248]S APl iEH A 13K Iécﬁ deRitnlral BAMGNEY artibaligs 88 $Etent inhibitors of
esvt egdskd st sstlt %g% ﬂﬁkadyekhk vyacevt hgg

HGF*F%@%%?R@?H“F@ B?B@] tleic Acid Sequence

E"amé‘éﬁ? bn“g'"ﬁleféﬁ%ﬁé 5) Ws ;wq ﬂg%me u ngégl ﬂ:ld;] ( SEQ

[0249] 1; ?g’g%%aad%ia )og %r%%e %%ng&&gﬁm%ﬂ% @S faBiblt Gamor
growﬂtxa@é@qtqjit :@gné]ég é’@‘ﬁg Clgwgdé g@l?ﬁt(m v%ge expanded in
cutturedAR 87 flad Gtrdabbhérg @aﬁggmgtswngg ahdb@%6 aisin@eomsiium comprising
ot AR5 AR ASPBEIE 4 PERARAAD it
pemclllmaﬂd Wﬁ&k&g&g&@gtmew & mém%@ed by

detach AGAS g%%ﬁ&%%%@&e RGRL acRhgnLRARN BBYAT gagca
gagat c tgaggacacg gccgtgtattactgtgcaac

[0250) aaaﬂ&&tﬁhﬂu&@ dolBGYRg 6dlebibd b W:aﬁugn gggmemaggéeeﬂs in 50%
Matr acc é&%gggf?ﬁ&cct ;%5%?% 0267 Pr o_ iowmtotheuppcr
dorsal Gfea Ibetwdan ihalshailde diagies ((f\m-w@dilﬁid @H@MDRM@GH@EK aconic Labs).
The 10{1? &9 almﬁ) S].JI}Q (‘J})Bc%)imeters (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 mn®, 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.
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1 evqglvgsgae vl dcpgatvki scicvsgytft tyvvmhwaqgga
pgkgl evvi nge i npt nghtny 3061 nekfqgrvti
tadtstdtay nel sslrsed tavyycatny vgsifdywgq
WOgp(7a439%s [ 0268] O Nucleic Acid Sequence BEFAERAH012950
Human 1 gGl Heavy Chain Constant Region (d n(17.1)
al l otype) (SEQ 115 NO. 160) 1 caccaccaa
gggcccatcg gtettccocc tggcaccctc accaagagc
acctct gggg 61 gcacageggc cctgggctgc
ctggt caagg actacttccc cgaaccggtg acggtgtcgt 35121
ggaact cagg cgccngacc ageggcgt gc acaccttccc
ggctgtecta cagtc, ctcag 18}sgactctactc cctcagcagc
gt ggt gaccg tgccctccag cagcttgggc acccagacct WO
2007/143098PC’I’1U82007/OJI.ngq_0 71- 241 acatctgcaa
cgt gaat cac aagcccagca acaccaaggt ggacaagaaa
gttgagccca 3G EE i F@At gcccac
cgt gcceagc 133 tcagt ot t
CCctcttcccec cdapaasees aggawaccctpeQMQatetcc
cggacccct g 47LipeggiPeadat gsiegt qqt gev@7daggt gage, ¢
acgaagaccc t dagidtve 88§ it t céiet gdt I0R27 aggt ggacygg
cgt ggaggt g cat aat gcca agacaaagcc gcgggaggag

cagt acaaca 541 gcacgtaccg g tcct accyg .
[0251]¢ cc?ag@a&é@aes&ga@fag gelgred it 5%*% ?8@ @aéf‘%smﬂ“if
signifiés@OE W AGENBRALA 3G QB&r\teﬁ(iﬁﬂﬂG@LG&reﬂ&H@gmgﬂﬂﬁeated groups (Table

10). TG ek e R A OO B AT A g/ AR ERR sgniicam

tmdyv&ﬂ#g@%&ﬁgﬂﬁﬁﬁgﬁtctgCC tggtcaaagg cttotatccc

agcgacatcg 10781 ccgt%gégtg g gcaat gggcagccgg
Examplg 3 hc Faatox Inhibifiercindgl el1 tggactccga

c ecttc oct Gt C ac
[92521 g C TRRARSE oS SRR dadal T Lo PRY 20 PUBPER Gy erowth was
tested i‘ntgﬁallg &ggmgt'aft modlatid 18 exdls QATEG?% g)@ﬁgxp?da@ m}tpstmbed n

R rotein

Emﬁmg% @%%%?%gﬁ?%%gaaiﬁ%éﬁﬁvﬁgéﬁgbavy Chai n Const ant
[0253] Rﬁ gSLQ:tE?%tﬁeoglﬂunﬁﬁr;m i agilmée)esgb%@%?’ ﬁ%‘ﬁrrﬁ%@ﬂ @(g?ais@le ﬂlﬁ@nve except
that thepicesed e 7 Wrekegd igpalo NGy gp e’efB’I"‘% “&ﬁ‘a‘fﬂ L was
startedb@@h e tagofs\geevm tcdppeixinasly 8D nidre AsgﬁiheHéwG @ivdekall the

antxbo%g%qweerg QSsed %t ? /1%%%% g\%ﬁh@ﬁﬁﬁé@%@%ﬁ%@ ?ajitgxlﬁ:al injections for 4

VS vvns vnl SS Ssvyt

doses. v’f}ggg Ivglpqps Wd:mhﬂ’%@%s eftthe/mice prespreperd cp«pmgbweek Tumor

prowiPiGRBRBN hES a2 d ubY ShidBRtR-tkdl dTRd Bkl af/JubitdayiddSin Figure 7
hedpevl cf nw yydgvevi um kt kpreeqyn 181 styryvndt ‘

andjhbkﬂddMAngk eyl cci cvsnka Ipaplektls kakggpr epq
vyt | ppsrde 241 Itknqvslt f-ypsdi avewesngqgp
ennykttppv | dsdgsftly sk.%vd srw 301 qggnvfscsv
nheal | mhyt qi g »'“?“f”“ﬁ c Acid
Sequence Encod ng :
Humani zed 25 HNZBEVI T . iw%@rlabhﬁoﬁte
Human 1201 (GLoDivsigd jal | % ne)| Heady2 Chai n
Const ant Regi loAF% v séaencle @AY | iined) (SEQ
I D NO 162) 1 atggactgca 61 gtccagctgg 121

tgcaaggttt 30 181 ggaaaagggc .241 ga ttc
[0254] 53 Siesstisally SETAEHE HERcT e iR S HE LR prved 038 and 143
treatedGEbrE AIGRE: 7h.aTRGE 6laf hobdsy fadon gitvth initgtigoati F3 and 1D3 groups

.o.a a a atc a .
witp SRR G5 g SPIELIRLb RN n tis smdy (Table
ID-Pknmaﬁkaadmdygaggahaagwgyggwaégga cct ggcaccc
gt ggcagcag aagaagcctg tact ggatgc aatcctacca
gcggacacgt gccgtgtatt accctggtca tcctccaaga

ct acaggcac gggctacagt actgggtgca acggtcatac
ct acagacac actgtgcaac ccgtotcctc gcaCctctgg

Ao~ At rtrer ar,annicecerrt tanarrt afoant
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481ggact acttc 54l1lgcacaccttc 601cgtgccetcc
66lcaacaccaag 78lcaaggacacc 84lccacgaagac
90l1lcaagacaaag 961cgtcctgcac 1081ggt gt acacc

Woegeee8cat 1141cctggtcaaa ggcttctatc

PCT/US2607/012950

1201ggagaacaac tacaagacca 1l26lcagcaagctc
151321gat gcat gag.gct ct gcaca gcct ggt caa
acaagcccag acacatgccc
t gcat aat gc gcgtcctcac
gcctgacctg at gggcagcc
cccgaaccgg ccggcetgtcc
gcaesci gaac ctcatgatct
caggact ggc cccat cgaga

accgt ggaca
ccagcggcegt
ccccaaaacc
ccaacaaagc
tcttcctcta
agcagat t gg
cct gaggt ca

gcgt ggt gac
t ggacgt gag
gagaaccaca
cat gct ccgt
gt ggacaaga
ccgcgggagg

Examp ﬁ&f‘fgﬁt&%ﬁmkﬁ&m}ﬁﬂﬁ&e%mmgﬁ&nm&g agcc

tcc gggggg cccggacccc agttcaactg agcagtacaa
[0255] U 928k JBGaPARIGHRE HehuiariggBhalof theamaiie PBEahtibody, together with
cgect.cce aafg[%%ﬁeavy and Light

agagcaggt g .accact acac, gt g
a charagiiicayion Silbe EARE BpE A SRR, THRRGRAS
Variablt Gagiphcaea “imnagra) by teagethodt ac ggagt acaag
caaagccaaa gct gaccaag cgccgtggag gatggactcc
duredagagc [8271](10) Proteln '

ence_Deflnlng the Pul | Chai n

hrmapiggd oy Chotp KPR ol o

u
[0256] 1, &B
humamlzﬂﬂm’ppi B@:lt ch!ﬁﬂ’vl#nﬂt&le@oﬁ)ﬁﬁt dedigried @asm of Grafisdpeiomanization”

ortibgéf)H | ng gaesrr\&kln?ggrvﬁf%g%q%géﬁ‘&lﬁg&i)PIMMOL

169: Ily%ﬂva&ﬁaWHN®Mé5?rvvsvl tvl kngysltclv
gnvf scsvimh vkkpggtvkl tadtstdtay pss %%gEmNBGZBSCﬂﬂi

[0257] s s sThgt{gothia anpRic Apstgras PR
based cﬁétt]hm hyE@land Sﬁkﬂbﬁ@}tt éo&npnsahslsl HeRsh gaintiad vdcdple regions

I k d kck I
consi G SRRy AR A P35O ions v

1denuﬁkdlﬁsbd/mphmvdﬂamkﬁmgmhrwp{agklﬂ¢ sigionyicrenppallelps described at the

rﬁ:\%@; 5.%?&; (SRible on th 1d wid
Inierna gvevhna ?%gckprepgvy sft] yR [ npt nght n'eon e worid wnce
web at gmgheingd Fand biog g:g;& % These human

germlidel vaRSK16 @g&mls Bg ﬂl@%ﬁﬂlﬁg ﬁtrucagalt[;j:‘:ﬁgi; @'}:1% é}&ll)ilwpﬂid@ hﬁ.h@nn&@ﬂ* variable
uence eEncodin unani ze

regm%ar aluloting %Pswa%gﬁfawv( gjs %afjf%é

Those himsherdeirilbet)vati 8HQrd gidrisi@ithkbelhighest 1dent1ty 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.

ammo ac}él residues.

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 converied into nucleic acid sequences.

[0258]
synthesis PCR methods (Young ez al. (2004) NUCL. ACIDS RES. 32:¢59) and cloned into a
mammalian expression vector (based on pcDNA3.2 DEST (Invitrogen)) containing human
constant IgG1 (G1m(17,1) allotype) or Kappa (Km(3) aliotype (allele 2)) regions (downstream
of the variable regions) using standard molecnlar biology techniques. All four heavy chain

The complete variable region nucleic acid sequence was constructed using gene
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"1 at gAggt haa ccaccatect cRecctecte aggetgllc
t ccaaggagt ctMgccaaa 61 gtgcagctgg tgcagtetgg
agcagaggt g aaaaagcccg gggagtctct gaggatctcc 121
wWORWT/HdY8t t ct ggat acag attaccacc tact ggat §eT/US2007/012950
actgggtgcg ccagatgccc 35 181 gggaaaggcc
t ggagt ggat gggggagatt aatcztacca aeggtcatac
taact acaat 241 ccgtecttce aaggccacgt caccatctca
gct gacaagt ccatcagcac tgectaccts 301 cagtggagca
gcct gaaggc ctcggacacc gccatgtatt actgtgcgag
aaactatgtt 361 ggtagcatct ttgactactg gggccaagga
accctggtca ccgtctcctc ag _[(9273] (12) Protein
Sequence Defining Humani zed Hu2B8 Hvb5a.1 Heavy

IgGl a:s%éb?uengc%?h%% q‘%dﬁggﬁ%&‘héab?%mﬁé(ﬁgggs HyI-£1, Hu2BS Hy5-

a.1, HugRB Ep§ed ) versaxprpyertin thpmeesile F‘ﬁ%‘{&%ﬁ%@% & kappa chain
anubodlék%ﬁ&la}a!%s%d Qﬁﬁﬁﬂgﬁw light aBisd Ghaps Kenssllkas dru2B8 Kv3-

t anyyca v g sifd é e g“,ﬂ%lf’zég%l%sg Of£ chirnegigs ghimgrighumanized,

15.1) crsgtng 1)d
and hulieisibel ahnBﬂdleb tohomen ESFEmsahkngedsived Fuddscriterd gtlaw and the

Hunanlzed 5
- e ¥ oBad o TR b It oo
heavy @i mdmmwobmglgbml(agq w@nalple REinRe ﬁ‘.@éet forth belowin Table 12A.

gL on an
underlined) (SEQ I D NO 166% 1 atggggtcaa 5 61
gtgcagctgg 121 t gt aaggg¥*4 832 gggaaaggee 241

I}‘% gy o -F e

cagcaagctc
tact ggat gc
accctggtca
agcagcttgg
cctgaggtca
ctgcccccat
gct at gcaca
acggt cat ac
gcacctctgg
aagttgagcc
agcagt acaa
cca4cgacat
ct gt gccgaa
tgcctacctg
gt ggaact ca
accgtcagtc
ggagt acaag
gct ggact cc

Protein Sequence Defining the Ful
hinmnrmni 7 aoad HI12RQ LA\/Ea 1

gat gcat gag
aat cct acca
t oct ecaaga
gt ggacaaga
ccgcgggagy
ggcttctatc

at ga
gct gacaagt
cccgaaccgg
gcacct gaac
caggact ggc
t acaagacca

Chihe@Es (§BQ BAI0atdqt gad NO: 1
Chiheric 2R8 (SEQ MDAt tAt gg  JFTwBgden il (PELDID N1 173)
¢ Gihirheript 288 (EBOIDX NOat)gt Ct BEJeic By 6YHQ 1D W@, 179)
2&0eE8 divi £ IXSEOTD Qg biPd ge g QimerioZRB GEQIINO:14)
1302BE tfdtgﬁEQ RP: 21Nt codiEABS Kdqih h(SEQ ID NO: 173)
1 | LG ) ID NO: 179)
3 NO: 14)
ha 1D NO: 173)
| [SEQ IDNQ: 179)
QT NO: 14)
XL (SEQ ID NO: 173)
: L @g\%mNo 179)
Ct C
0255 AAERIAONRAE HOARER IO A} S o
nmnwnah@gb@bﬁﬁdmamﬁgaagéwﬁdaﬁgﬁﬂb %%ﬁoctgeac
cctcccagcc ggtgtacacc cctggtcaaa ggagaacaac

ctggct gttc aaaaagccog

gccat gt at t
coggct gt cc
ct cat gat ct
cccat cgaga
accgt ggaca

t ccaaggagt gggagtctct act gggt geg

ccat cagcac
t gacggtgtc
t cct gggggg
t gaat ggcaa
cgcet ccegt
gaggatttec
aaact at gt t
aggact ct ac
t gaggt caca
caaagccaaa

gcagcagggg

act gt gcgag
tacagtcctc
cccggacccc
aaaccatetc
agagcaggt g
ccagat gacc
agcct ccaCc
ctacatctgc
gt acgt ggac
gct gaccaag
gcagaagagc

Hoaavyy 20 Chair n \/ari ahl o

ccgtctcctc
gcacccagac
agttcaactg
ccegggat ga
accact acac
t aact acaat
gggcacagcg
caaat cttgt
cagcacgt ac
cgccgt ggag
[0275] (14)
Lengt h
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pgkgl'ev\nge vgsi fdywgq sgal t

dgvevhnakt kggprepgvy sdgsfflysk

tivtvssas fpavl gssgl papel

sgvht cdkt ht cppc
i npt nght ny
| ggps kpreegynst

WOt%P(B‘BQﬁ“?feIt | tvdksrwgg 40 102761(15) Nuc/PEFESRETH2950
Sequence Encodi ng Humani zed Hu2B8 Hv5-51.1 Heavy

Chai n Vari abl e Regi on (signal

sequence

underlined) (SEQ ID NO 168) 1 atggggtcaa

ccgccat ect
ct gt gccgaa
agcagaggt g
t gt aagggt t
act gggt gcg
gggggagat t

menciiE 18 NERUGS
10277] 16) Proteln Sequence

i‘S ; 181

cgccctcctc ctggetgttc tccaaggagt

61 gtgcagctgg tgcagtctgg
aaaaagcccg gggagtetct gaagatctce 45121
ct ggat acag ctt-tsaccacc tactggatgc
ccagatgccc 181 gnmaaggcc tggagtggat
aat cct acca aggi eat ac taact acaat
2007/ 143098PCT/ US2007/ 0129580 - 74

WO

RintH)
agcat ct
§HD88 I@Q%Cﬂ £ EhfpadThnstant (Km(3)
allebd) i@ BRQIDNO: 177)

Chimdfib2BEietM 9SBG 1D Ndagy) CLhal 1
(w thout signal sequence).

HPBY&L3ab] 16+ BespaaTumeant (Km(3)
SEGypd) (difele 2GSEQID NO: 181)

HuzBeWjilvAsg e ykdspaas] | d sckgg
(GIMPUKD) atwpge (SEOUDANGMG3H1 N

AYtsixhéric JRARappd (Kin3))
SEEQEVNO:9adl csi st ay

Hu2BB Givd ol ke EgG 1t G@ongtpotar ny vgsi f

GIMID21) e (BEOIIBINOAGEY Seg
Hu2BE HV1-fLleh gl Constant zed Hu288
G1

IRNP k93 Nnd H@Ha!mm)d@lele( Z)Iﬁ’EQ'IDNO 181)

RG8 Fotli 3t i Kappa Constant (Km(3)
ol QB NO: 177)

Hu2B8 Kv3-15.15% KappaeCnpytant (Km(3)

HﬂB&IH‘@tWhéfg%ﬁwt?@hal n. 10 ¢

(GIMEHnl )LMMSEQIIDM\ 1678FQ |

.. ! _. muw&wtb ggpe)f %X o .7
(}tl’iulm éﬁwﬁgﬁ% Sf1381 %ﬁlaegﬁo %ﬁf} a‘me(B))

HuZB8 Hv5-51.1 + IgG1 Constant
(G1M(17,1)) allotype (SEQ ID NO: 171)

Hu2B8 Kv1-39.1 + Kappa Constant (Km(3)
allotype) (allele 2) (SEQ ID NO: 177)

Hu2B38 Hv5-51.1 + IgG1 Constant
(G1IM(17,1) allotype (SEQ ID NO: 171)

| allotype) (allele 2) (SEQ ID NO: 181)

Hu2B8 Kv3-15.1 + Kappa Constant (Km(3)

[0260}

Two of the possible antibody constructs containing the full length immunoglobulin

heavy and light chains containing humanized variable regions are designated below:

sh2B8-2 (G1m(17,1)} = hu2B8 Hv5-51.1 (+ IgG1 constant region (Gim(17,1)
allotype) (SEQ ID NO. 171) plus hu2B8 Kv 1-39.1 (+ Kappa

constant region
177

sh2B8-12 (G1m(17,1)) = hu2B8 Hv5-51.

(Km(3) allotype (allele 2))) (SEQ ID NO.

1 (+1gG1 constant region (Glm(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 nucieotide of each

variable region is the first base of the next codon generated by the variable/constant region

Jjunction. This nucleotide is included in the Variable Region because it is part of that exon.



gggaaaggcc- t ggagt ggat
acggt cat ac t aact acaat
caccat ct ca gct gacaagt

gggggagatt aatectacca
241 ccgtecttcc aaggccaggt
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WO i ttEgca

gcct gaaggce

ccat cagcac tgcctac _
thggacacc gccatgtgkﬂmggémuxbo

actgtgc gag aaactatgtt 361 ggtagcatct ttgactactg
gggccaagga accctggtca ccgtctoctc agcctecacc 421
aagggcc cat cggtcttccc cctggcaccc tcctccaaga
gcacctct gg gggeacagcg 481 gccctgggcet gcctggtcaa
ggactactte cccgaaccgg tgacggtgtc gtggaactca

-~ 69 -

Amino acid sequences of Constant Regions listed below inciude the franslation of this junction

codon.

[0262]

(1) Nucleic Acid Seguence Encoding the Full Length Chimeric 2B8 Heavy Chain

(Mouse Variable Region and Human IeG1 Constant Region) (allotype Glm(17.1)) {(signal
sequence underlined) (SEQ ID NO. 154)

1

61
121
181
241
301
361
421
481
541
601
662
721
781
841
901
961
1021
1081
1143
1201
1261
1321
1381

[0263]

atgggatgga gctatatcat

gtecaactge
tgoaaggcoht
ggacaaggce
gagaagttoa
caactcoagea
ggtagcatot
aagggccocab
gooctgggoet
ggcgocatga
tocctocagea
aacgtgaate
gacaaaactc
tteecteotboo
tgegtggtygg
ggcgtggagyg
ogtgtggtca
tacaaggtcet
gggCagccoc
aaccaggtca
tgggagagoea
gacggctect
aacgtcttat
ctctecoctgt

cetettitig gtagoaacag

ctacagatgt

ccactoccag

agcagcectgy
ctggetacac
ttgagtggat
agagcaaggc
geatgacatc
ttgactactg
cgygtetteac
gootggtcaa
ccageggcgt
gegtggtgac
acaagoccag
acacatgccc
coecaaaaco
tggacgtgag
tgcataatgce
gegteoetcac
coaacaaagc
gagaaccaca
gectgaccty
atgggcagoee
taettccteta
catgecteoegt
ctocogggtaa

ggctgaactg
cttcaccacc
tggagagatt
cacactgact
tgaggactct
gggccaagge
cctggeacce
ggactactte
goacaccttc
cgtgecetee
caacacoaayg
accgtgocca
caaggacacc
coacgaagac
caagacaaag
cgtocotgoac
ccteccagee
ggtgtacacc
cctggtoaaa
ggagaacaac
cagcaagctc
gatgoabgag
atga '

gtgaagocty
tagtggatge
aatcctacea
gtagacaaat
goeggtotatt
accacteotca
tocctccaaga
cocgaaccygy
ceggetgtoc
agcagoecttagy
gtggacaaga
geacctgaac
cteatgatot
cctgaggbca
cogeygggagy
caggactggc
coccakocgaga
ctgcoeccat
ggcttetate
tacaagacca
accgtggaca
gcteotgoaca

Chimeric 2B8 IgG1 (G1m(17.]) alio

1
61l
121
181
241
301
361
421

[0264]

gvglqgpgase
nekfkskatl
tkgpsvipla
yslssvvivp
vflEfppkpkd
yvrvvavltvl
kngvsltelw
gnviEscsvmh

lvkpatsvikl
tvdksastay
psskstsggt
saslgtgtyl
tlmisrtpev
hegdwlngkey
kagfypediav
ealhnhytglk

e) (without si

gckasgytft
mglaslitsed
aalgolvkdy
cnvnhkpsnt
tovvvavshe
kokvankalp
ewesnggpen
slslspgk

tywmhwong
savyycarny
fpepvtvswn
kvdkkvepks
dpevkEnwyv
apiektiska
nykttppvld

ggacttcagt
actgggtgaa
acggtcatac
ccteocageac
actgtgcaag

cogrtctoetc,

gecaccetetgg
tgacggtgte
tacagtocte
geacocagag
aagttgagce
tcctggggay
cocoggacoges
agtteaactg
agcagtacaa
tgaatggcaa
aaaccatcta
ccogggatga
ccagegacat
cgectooogt
agagcaggtg
accactacac

pgqgglewige
vgsifdywad
sgaltsgvht
cdkthteppc
dgvevhnakt
kygprepgvy
asdgafflysk

gaagctgtoco
teagaggact
taactacaat
agectacatg
aaactatgtt
agectocace
gggcacageg
gtggaactca
aggactctac
ctacatctge
caaatcttght
acegtcocagtc
tgaggtoaca
gtacgtggac
cagcacgtac
ggagbacaag
caaagcocaaa
getgaccaayg
cgcegtggag

gotggactec

geageagggy
geagaagagc

() Protein Sequence Defining the Full Length Chimeric 2B8 Heavy Chain
al sequence) (SEQ IDNO. 155)

inptnghtny
gttltvasas
fpavlgssgl
papelliggps
kpreegynat
tlppsrdelt
ltvdksrwag

(3) Nucleic Acid Sequence Encoding the Full Length Chimeric 2B8 Light Chain

(Mouse Variable Region and Human Constant Repion) (Chimeric 2B8 Kappa (Km(3))) (signal

sequence underlined) (SEQ ID NO. 156)

=l

at

aatcac agactetgght cttecatatce atactgeteot

tatat

tgctgat

61 macattgbaa tgacccaate toccaaatec atgtcocatgt cagtaggaga gagggtcoace
121 ttgagcekbgea aggecagtga gaztgtggtt tottatgtat cotggtatca acagaaacca
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541 ggcgccctga ccageggegt gcacaccttc coggctgtcc
tacagtocte aggactctac 601 tocctcagca gcgtggtgaC
cgtgccctcc agcagcttgg gcacccagac ctacatctgc 661
wozHtde¥¥at ¢ acaagcccag caacaccaag gt ggacad§d/Us2007/012950

aagttgagcc caaatcttgt 721 gacaaaactc acacatgccc
accgtgccca gcacctgaac tcctgggggg accgtcagtc 781
ttcctcttcc coccaaaacc caaggacacc etcatgatct
cccggacccc tgaggtcaca 841 tgcgtggtgg tggacgtgag
ccacgaagac cctgaggtca agttcaactg

-70 -

181 gogeagtcte ctaaactget gatatacggg goatecaacc ggaacactgg ggbtaccogat
241 cgcttcacag geagtggatce tgeaacagat ttecactebga ccabeageag tgtgeggget
301 gaagaccttg cagattatca ctgtgggoag agttacaact atcocgtacac gttoggagag
361 gggaccaggc tggaaataaa acgaactgbtg getgcaccat ctgtetteat ctteoecogoca
421 teotgatgage agttgaaate tggaactgec tetghttgigrt goctgetgaa taacttetat
481 ccragagagy ccaaagtaca gtggaagglig gataacgooe tccaateggg taactcococag
541 gagagtgtca cagagcagga cagoaaggac agceacctaca goctecageag caccoctgacg
601 ctgagcaaag cagactacga gaaacacaaa gtotacgect gogaagtcac ccatocagggo
661 ctgagctoge cogtcacaaa gagoetteaac aggggagaght gttga ’

[0265) {4) Protein Sequence Defining the Full Length Chimeric 2B8 Light Chain
(Chimeric 2B8 Kappa (Km(3))) (without signal sequence) (SEQ ID NO. 157)

1 nivmtgspks msmsvgervt lsckasenvv syvswyggkp agspkllivg asnrntgvpd
61 riftgsgsatd ftltissvra edladyhegg synypytfagg gtrleikrtv aapsvEiifpp
121 sdeglksgta svvecllnnfy preakvgwkv dnalgsgnsg esvteqdskd styslsstlc
181 lskadyekhk vyacevthgy lsgpvtksfn rgec ’

[0266] (3) Nucleic Acid ._‘ileguence Encoding Humanized Hu?B8 Hvi-f.1 Heavy Chain
Variable Region (signal sequence ynderlined) (SEQ IDNO. 158)

1 atggactgca ccipgagpat celecicity gtpgcagcag clacaggeac ccacgcogag
61 gtccagetgy tacagictgg ggcigaggis aagaageety ggpetacagt géaaatctcc
121 tgcaagptit dtggatacac chicaccace tactggatge actgppetpea acaggeccet
181 gpaaaagggc tigagtggat gggagagatt aatcctacea acggicatac taactacaat
241 gagaagitce agggceagagt caccaiaace geggacacgt ctacagacac agectacatg
301 gagctgagea geetgagaic tgaggacacg geegtgtatt acigigeaac aaactatgtt |
361 ggtageatct tigactactg gggecaagpa accctggica cegictecte ag

10267} {6)_Protein Seguence Defining Humanized Hu?B8 Hvl-f.1 Heavy Chain Variable
Region (without signal sequence) (SEQ 1D NO. 159)

1 evglvgsgae vkkpgatvki sckvsgyift tywmhwvqaga pgkglewmge inpinghtny
61 nekfqgrvti tadistdtay melsslrsed tavyycatny vgsifdywgq gtlvivss

[0268] (7} Nucleic Acid Sequence Encoding Human IgG1 Heavy Chain Constant Region
(G1m(17.1} allotype) (SEQ ID NO. 160) '

1 celccaceaa ggeeccateg gicticecee tggeacecte ctecaagage acctotggag
61 geacagegge cetgggetge ctgptcaag actactices cgaaceggty acggtategt
121 ggaactcagg cgecetgace ageggogtge acaccticee ggetgtecia cagtectoag
181 gactetacte cotcageage giggigaceg tgecctocag cagettggge acccagacet
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gt acgt ggac
cogegggagyg
gegt oct cac

wo @@ﬁ’g‘?(ﬁﬁaag
cccat cgaga
gagaaccaca
gct gaccaag
ggcttctatc

at gggcagcc

901 ggcgtggagg tgcataat gc caagacaaag
agcagt acaa cagcacgtac 961 cgtgtggtca

cgtcctgcac caggactggc tgaatgg
1021 tgcaaggtct ccaacaaagc ccﬁ@@@%ﬂg@n%m

aaaccatctc caaagccaaa 1081 gggcagcccc
ggt gt acacc ctgcccccat cccgggat ga

1141 aaccaggtca gcctgacctg cctggtcaaa
ccagcgacat cgccgtggag 1201 tgggagagca
ggagaacaac tacaagacca

~-71 -

241 acatctgeaa cgtgaatcac aageccagea acaccaagpt ggacaagaaa gigagecca
301 aatctigiga caaaactcac acatgccoac cgtgrccage acctgaactc ctgpgppeac
361 cgteagtett cotettceee coaaaaccea aggacaceet catgatctee cggacceetg

421 aggtcacatg cgtggtggte gacgtgagece acgaagacee tgaggtcaﬁg ticaactggt
481 acgtggacge cgiggagpty cataatgeea agacaasges gogggaggag cagtacaaca
541 geacptaceg tgtggtoage gicetcaceg toclgeacea ggactggoetg aatggeaage
601 agtacaagtg caaggtetce aacaaagece tcecageece catcgagaaa aceateleca
661 aagecaaage geageccega gaaceacagg tgtacacect goococatce cgggatgage
721 tgaccaagaa ccaggicage ctgacctgee tggicaaagg ciictatece agcgacatcg
781 ccgtggagtg ggagageaat gggeageegg agaacaacta caagaccacg coteceglge
841 tggactecga cggetectic tioctetaca geaageicac cgiggacaag agecagotagc
901 agcaggggaa cgtetictea tgeicogiga tgeatgagac tetgcacaac cactacacge
961 agaagagcct ctecotgict cogpgtanat ga

[0269] {8) Protein Sequence Defining Human JgG1 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

sequernce. -

1 astkgpsvip lapsskstsg gtaalgelvk dyfpepvivs wnsgaltsgy hifpavigss
61 glyslssvvt vpssslgtgt yicnvohkps ntkvdkkvep ksedkihtcp pepapellgg
121 psvilfppkp kdtlmisrtp evicvvvdvs hedpevkfnw yvdgvevhna kitkpreeqyn
181 styrvvsvit vihgdwingk eykekvsnka Ipapiektis kakgqprepq vytippsrde
241 ltknqvslte Ivkgfypsdi avewesngqp ennykttppv ldsdgsiily skltvdksrw
301 ggenviscsv mhealhnhyt qkslslspgk

{0278] {9) Nucleic Acid Seguence Encoding the Full Length Heavy Chain Humanized
Hu?B8 Livlf 1 Variable Repion and Human IgG1 (Gim(17.1) allotype) Heavy Chain Constant

Region (signal sequence underlined) (SEQ ID NO. 162)

L
61
121
181
241
301
381
42%

atggactgca

cctaggagaat

.cctectettg ghtggcageag

ctacagycac

ccacgecgag

gtoccagcetyg
tgcaaggttt
ggaaaaggge
gagaagbtag
gagctgagca
ggtagcatct
aagggececat

tacagtotgy
ctggatacag
ctgagtggat
agggeagagt
goctgagate
ttgactactg
cggtetteec

ggetgaggtyg
cttcaccace
aggagagatt
caccataace
tgaggacacyg
gggocaagga
cctggeacos

aagaagectyg
tactggatge
aatectacca
gocggacacgt
gccgtgtatt
accecktggtca
tectocaaga

gggctacagh
acktgggtgea
acggtoatac
ctacagacac
actgtgcaac
cegtctecte
goacctotgy

gaaaatctce
acaggueccct
taactacaat
agoctacatg
aaactatght
agcctocace
gggcacageqg



cgcctoccgt gctggactcc 12 61 gacggctcct tcttcctcta
cagcaagctc accgtggaca agagcaggtg gcagcaggag 1321
aacgtcttct catgetccgt gatgcatgag gctctgcaca

WO 29FH8¥% cac gcagaagagc 1381 ctctoccegt ct BEHYTRYA12950
at ga [0279) (18) Protein Sequence Defining the
Full Length Humani zed 11u288 Hv5-5 | A Heavy
Chai n Vari abl e Regi on and Human I RGL (d n(17, 1)
al | otype) Heavy Chain Constant Region (w thout
signal sequence) (SEQ ID NO 171) 1 evgl vgsgae
vkkpgesl ki sckgsgysft tywrhwrgm pgkgl ewnge
i npt nght ny 40 61 npsfgggvtiz- sadksi stay i gwssi kasd
tamyycarny vgsi fdywgg gtivtvssas 121 tkgpsvfpla
Q§'§ l&é&éﬂgécta .Q_-%Ei{:my g&&eﬁ)&gt\isdﬁﬂgﬁg:aﬁﬁ $gadtigtgte gtggaactca

Epa\Gbgaeg &agﬁebmvgctacpccsxm ygECE (PRptitpStTt 2ggactctac
gg?nmgmé%cg g‘gg@g c%% ?é;gc ﬁ % gglla a%g Z;:;i:lz:.:gz
accgteoagte

kBi e%%ewaﬁtzc 8@:@7&/ e aoasomy ocgeoasee
801 b g Vgg ct a gE% c% ag S g;;zgtéggzg
Fepir o % e
I'Sgil g%ecﬁpé @ Jdcy&iga{:&g\éék Shuegtded cg:g;ccaag

@vim&mﬂeahMya@kgﬂssh kc 992‘8@% %t ég&e.gggg:z;;g
e c jg g% gt gotggactoo

1@%@ Pﬁ%ﬁﬁ o giiiﬁi@i@é%«; ég&&na cgtma SEGHBPES geageagagg

1386 &lakhitetye @S&Qt &rtNghtgbédyag JavotpEssidskectsray ocagaagage
mFGs:t&Ffe:cShiowﬁwmaweF@ase 1 ATGgacATGa

( t# qga}@tt,lg;ggtttett atgtatcctg
mmo&s‘ g %@% 3%% aaaccaggga aagcccct aa
gCli &gl gRlte vakgp@gea beRCaRcty gaar gEygtemde nptaghtny
SRR e
) t k@,t @@ papellggps
tztgaoxtﬁa%;g&pk@ guadgRgE: taeaaoﬁxai 6BevBERGACYIvEThBBd greeqjéniz
vwaagmgg kgm%a%ma Bigke? R fijppsxde
zg guer %CW; ’ﬁf%@ﬂg%@ Woﬁ%‘t@*lj 9@?%53“ TEvdisTad
ari a gi on

W thout si gnal )
[02721S€q mgnmﬁaé;&&@d SRodédce FA)ding Humanized Hu2B8 Hy5a.1 Heavy Chain

Variable Region (signal sequence underlined) (SEQ ID NO. 164)

1 at; caa. ccgeeatect cgcectecte ctgpetptic iccaa ctgtgcegaa

61 gtgcagclgg ltgcagtctgg agcagaggls aaaaagcecg gagagtctet gaggatctoe
121 tgtaagggtt cigpatacag ctitaccace tactggatge acigggtgep ccagatgece

181 gggasagece tegagtggat ggggeagalt aatcotacca acggteatac taactacaat
241 ccgtecttee aaggecacgt caccatetca getgacaagt ceatcageac tgectacctg
301 cagiggagca geetgaagge cicggacace gecatgtatt actgtgegag aaactatgtt
361 ggiageatcet tigactactg gggecaagga accetggtea cegtetectc ag

{0273] 12) Protein Sequence Defining Hurhanized Hu2B8 HvSa.1 Heavy Chain Variable
Region (without signal sequence) (SEQ ID NO. 165)
1 evqlvgsgae vkkpgeslri sckgsgysft tywmhwvram pgkglewmge inptnghtny
61 npsfqghvti sadksistay lqwsslkasd tamyycarny vgsifdywgq gtlvtyss
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1 digtritqgapss |Isasvgdnrt itckasenvy syvswqgkp
gl capkl I'iyg asnntgvps 61 rfsgsgsgtd ftltisslqgp
- edfatyycgq synypytfgq gtldeilc [0282](21} Nucl ei ¢
WO 207/¢388quence Encodi ng Human Kappa Chain
Region (Km(3) allotype) (allele 2) (SEQ ID NO
174) 201 gaactgtggc tgcaccatct gtettcatct
tcccgccatc tgatgagcag ttgaaatctg 61 gaactgcctc
tgttgtgtgc ctgctgaata acttetatcc cagagaggcc
aaagtacagt 121 ggaaggtgga taargccetc caatcgggta
act cccagga gagtgtcaca gagcaggaca 181 gcaaggacag
cacctacagc ctcagcagca ecct/gacgct gagcaaagca
gact acgaga 241 aacacaaagt ctacgcctgc gaagt caccc

%zp(gm 2950

02741 at C@Qﬂ@luefemgeﬁg&sg& i slﬁﬁ & (Faili 26341 HyeihicabiiaZB8 HvSa.l

Hea ;::_ -. u :n L ‘;u. {]l lu- CI-?ea C

Reglona'bﬂédlﬁ_ﬁceﬁﬁﬂérﬁh !ZSEQHE@Q Dﬁm 175). The fI rst
am no aC| d |s derived fromtransl aél on of the
| astatgegdte dgcas 3

b FHCTRH Qi

n Constant

cgcogaa

s I dﬁ' g‘é_&é’é aggatctcc
j‘ agmﬁgLﬁﬂﬂgg:é&@ dttggotgeg coagatgoce

39 L@@E&ggc %&1 k A4 3OBRBEIUSAOTH B4 2858tcaid taactacaat

124I!-ttwaa £5 ahagrrd FE‘S"E‘E’E@V?@WW? Eﬁg H ;gggt:ﬁ;zg
% a0 Z@igg%zg 3@ ggjcé Elcsc:lég{ﬁéétc agcctccace
&8 bﬁgg‘& &g edath %%4 |dcd3dtctag gagoacagey

leal seﬂcetg%rzd gSeupmn@ae gEamr@drmg c¢dyeadygl | topegRygRe gtggaactca

gt geac of 2 ctc aggactetac
2889 gFa c gzgc%tcc gg%ﬁﬁt&gi% cccagac ctacatetge
2

Sddda

Stqtidbc caaatcttgt

cigéﬁlféﬁa _
RQGI magi@fta acab t@bwe)m&s;(:adzd e#@ﬁs}aagswcgnaﬂgggg accgtcagte

Sid L@WECWHHQCFFW& %

a&éﬁéﬁi@ﬁﬁé roatat

ceegg: acoece tgaggtcaca

R gi?ééi@@ e i"'ﬁﬁ Zageacatac

2l o€ akeargaic B%aemectggaa@caﬁ bgagtacaag
%GCW@-@%CﬂZ{E‘aG galcCEFCa8dc Creatagasec 2 tR %aq ca:agccaaa
gLt ra! ?@gt B ATt B toacar cgooaraans

1141 o q gogacat cgccgtygag
i ngag LI0CaA0 §6-R385GCaJR6ecrgt gotggactec
Imgﬁ%ﬁ@catﬁﬁtﬁ@&aﬁ@ cacmgctcg gaCﬁUWCH}EFaggtg goagocagggg

gégayﬁé%\f&c? ﬂﬁ@ﬁéﬁg‘;a ﬁéﬁé@%gatcg:gfwcictcgftacac gcagaagage

SETYoE AGEETEea caGt gagaat getcct gatc

[0275]t gg tr&@@mt ﬁéna@ fini t&m IR izad Hu2 B8 Hvsa.1 Hea
C . i

witho cdqaenc Eagm}ﬂ WEgtggctg actgcctctg

aaggt ggat a aac ac ca cacaaagt Ct ttcaaca owige inptnghtny
t aét %‘f%ﬁigt 151:. Bﬁiﬁ%ﬁ % ywgg gtlvivssas

q t

p18 G &@Q&l@ﬁcﬁ} @beﬂvttgslvglt §eksgvht fpavlgssyl

hnakt kpreegynst
i Bgﬁg epgvy tlppsrdelt

Cﬁﬂs@@ﬁwﬁ (}tm %{é tocppe papellggps
2

i’%ﬂg%g

arI:ﬁg raa6mAguageaer Agtaasccat a [ 0285] (24)
Protein S? 2N g

VariahVoREA & naaﬁlndzlbl CrSEQi[]ﬂhal nssg:onst ant R
on u 3 allo (SEQID NO 177) d| qrrtqspes

Qaa%g ct.t(f:cgq
ﬁké%#%ﬁgéggg%%fégg&éﬁéﬁ ta s&%%%%é mﬁiyre%%qu\,kv
12 iethageinh slgeaiacre shiastage tgfs@c F@k@éﬁf& Hﬁaa’fgm
18Y ééz%ﬁxéébﬂ oS PMIgEE itk RRcdiA2B A fREC Dkt
Acrd Sequence Encodi ng Humani zed Hu2B8 Kv3-15.1
Vari abl e Regi on (signal sequence underlined) (SEQ
I D NO. 178)

k’&%ﬁ@ﬂagaﬁa@ Flysk ltvdksrwgg
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Q

at ggaagccc cagcgcagct tctattectc etgctactct
gget cccaga taccactgga 61 gaaatagtga tgacgcagtc
tccagc, cac, c ctgtctgtgt ctccagggga aagagccacc

WO3I@I2409%t ct cct gca aggccagt ga gaat gt ggtt t BEHPR0HH012950

cctggtacca gcagaaacct 181 ggccaggctc ccaggct ect
cat ctat ggg gcat ccaacc ggaacactgg tatcccagcc 241
aggttcagtg gcagtgggtc tgggacagag ttcactctca
ccat cagcag cctgcagtct 301 gaagattttg cagtttatta
ct gt gggcag agttacaact atccgtacac gtttggccag 361
gggaccaagc tggagatcaa ac WO

2007/ 143098PCT/ US2007/ 0129530 - 77 - [0287](26)
Protein Sequence Defining Humani zed Hu2B8

241 008ickfec bl Sile: AR B AR LS00 Mbg |
301 %%gww%%&%%ﬁ%ﬁmﬂﬁ?%%g‘é’&% practat

36 PSASEcHicPRgrh Qcdcidetdatbdterctedd avyycgq
g%ypytcgggﬁ ggl 028§] (27) Nucleic Acid

[0277] E”C t%ir“#%]eg\% %%%H%@%&%ﬁﬁ%ﬁﬁﬁ Chain

Lty

(élgnaIAsequence underlln d SE
1 eyabvasgre vkkpesidyskese wﬂ%o‘?"i‘%& g‘tﬂhﬁweg%
6106 agetiadksiedy 1q@alk-edtiintyyShiy ogsififpwed gtytra61
gggaccaagc 15 421 tctgatgagc 481 cccagagagg 541

S ierimedo SEQQQB\I{O croyacaaa

CEQ B Nen® (aIIeIe 2)

Ot BIAGSEE VndBized Fu2BS Hvs-

a Cca ct ect
-ng %(Céggg%lm;@) Heavy Chain

t ctgtgccgaa

R e

agtctet gaagatcetao

-}¢¢#1C ;a;- BETCE
tgg g% gft
SISk R, St aaf.%eﬁ%%gez:zzz ——

tﬁ%
tztwa@xtgcb@taca sty gr@ ggt%t:@t {egEgtocac
%t ﬁ g}gcg actac E % ctg;g ﬁ tecteo
t YT agda@ltct
omat @:&&e@ﬁcat@géga:ea@ getaeg:ta@ttcc atesgeciagCtayanstate
tx4Eazee ga g@z@gégﬂ qtacagtecte
R e A o e

Cehogaghedctgtddaggeead aﬁtgﬁg&egac GaadchgGict ﬁ:tcat;ggggg

tmcg:g_g ce a?@ggi%eg %&Eﬁ;g%%ecat {3 2210) cctc::;:
t . a ac azaa
E% ik 0 5 ke cEc \BEt ke Be@aeagga; Ehgea as

Kep pegcEhgatat @asta@aﬁc RegeorgtKretdyoalal star

O EIIEAICTE \HEBRUATECS igghga oS
)t g’ %&E g 2a§§§%@9§§§%§ Zggﬁﬁ EFB4V cgeetocegt

fasmsggﬂgg fcf GapELdticyy cagersptgd pacélagiﬁb aéasggqysg
M dgFeRcB PRy sy ?Sﬁ&?fﬂ'gﬁtifﬁﬁ?%ﬁ RyegEacas
HHpeVi9F ‘btg’ich‘ccggéggsg % svvol I'nnfy preakquvkv

[02791dN 2135 E@inSEHhRAE Dlefinifib Y FflLldne
Hea VﬁaCQ¥t1q espvth!n rgeﬁ ,! ?.

Repio30Ovifhoit m@mﬂa‘s@g (SEQIBEN0t E)f ul |

Iength
sequences and of the anti bodi es di scussed in this

sedtf "V\ﬁ’ﬂaﬁ i
61 n

Lizat PR ar et i%%@ﬁiﬁé %W@%ggg%mm%

181 yslsavvivp ssalgbgtyl cnvnhkpsnt kvdkkvepks cdkthtoppe
241 vElfppkpkd tlmisrtpev tevvvdvshe dpevkinwyv dgvevhnakt

tgectacety
aaactatgtt
agoectocace
gggcacagay
gtggaactca
aggactctac
ctacatetge
caaatcttgt
accgteagte
tgaggtocaca
gtacgtggac
cagcacgtac
ggagtacaaqg
caaagccaaa

UETICET:( §E§2§ﬁ9§'@§¥§§§3§3

gctggactcee

terageayggygg

goagaagaygc

inptnghtny
gtlvtvssas
fpavigssgl
papellaaps
kpreegynst
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TABLE 13 letteteittrim AnaleirScirti"er Chineric
2B8-1gGL (GLm(17,1)) - nucleic acid 154 155
Chineric 2B8 1;461 (@ m(17,1)) - protein 156
woehl7A#3098c 2B8 Kappa (Km(3)) - nucleic aci dCTA$2007/012950
Chineric 2138 Kappa (Km(3)) - protein 158 Hu2B8
Hv1ll. 1 Heavy Chain Variable Region - nucleic acid
159 Hu2138 11v1l.1 Heavy Chain Variabl e Regi on -
protein 160 Human | g01 Heavy Chai n Constant
Region (@ m17,1)) allotype - nucleic acid 161
Human | gGl Heavy Chai n Constant Regi on
(Adm17,1)) allotype - protsein 162 Hu288 Ilvlif.1
+ 1gGlL Constant (A m(17,1) allotype) - nucleic
%h%&@%ﬂé&k@%a&m\_&& i’:cli‘irsbﬂﬁ% £03R8E QML kggprepavy tippsrdelt
(363 g1 ch)v Agk Qlsdpe) ewedpy@icel AykkErpovita 288 Hpgak Lrvdksrwag
Héétv%;ﬂ%%‘&&i%féﬂ Regisest nucleic acid 165
Hu2B8 FNSa 1 Fbavy Chaln Varlable Reglon -

28 Kv1-39.1 Ka appa Chain

[0280]pr of18

7 1) sall ot ynehe o P 167
v 3 9 Iﬁ%}?’ ble start ATGs
aziab ac;ln gor ﬁ'g‘b%”%ﬁf?@r?ﬂ 1 %ﬂ%‘gﬁ? &8 e
shown ip wenstagse1 68 Hu2B8 Hy5-51.1 Heavy Chain Variable

lRﬁgl on - nucl eic aC|d 16Hu288 2. L bk cLy

61 Mcﬂm&gh@ﬁcwmbmwm@ mgagﬁcwe)

12D YRl o AElhabl LRBR vl laflBS! 21"
181 aaaccaggga aagecectaa geicetgate tatgggocat cecaaccggaa cactggpptc
241 ccatcaagpt teagtggoag tggatetggg acagattica ctetcaceat cageagiety

301 caacctgaag attttgcaac tiactactgt gggcagagtt acaaciatce giacacgitt

361 ggccaggaga cecaagetgpa gatcaaac

[02381} 20)_Protein Sequence Defining Humanized Hu2RBE Kv1-39.1 Kappa Chain

Variable Region (without signal sequence) (SEQ ID NO. 173)

1 digmtgspss Isasvgdrvt itckasenvv syvswygakp gkapklliyg asnrntgvps
61 rfsgsgsgtd filtisslqp edfatyyegy synypytfgq gtkleik

16282} (21) Nucleic Acid Sequence Encoding Human Kappa Chain Constant Region
{(Km(3) allotype) (allele 2) (SEQ ID NO. 174) '

1 paactgtgpc tgcaccaict gtcticatet tecoegecatce tgatgageag tigaaaictg
61 gaactgocte igttatetge ctgetgaata acttetates cagagaggee aaagtacagt
121 ggaaggtega taacgeocte caatcgggta acicceagpa gagtgicaca gageaggaca
181 geaapgacag cacctacage cteageagea ceclgacget gageaaagea gactacgaga
241 aacacaaagt ctacgoctge gaagicacec atcagggecet gagetegoee gicacaaaga
301 gcticaacag gggagagtgt iga

[0233] (22) Protein Sequence Defining Human Kappa Chain Constant Region (Km(3)

allotype) (allele 2) (SEQ ID NO. 175). The first amino acid is derived froth translation of the

last nucleotide of variable region and beginning two nucleotides of the Kappa Light Chain

sequence.



172 Hu2B8 Kv1-39.1 Kappa Chain Variabl e Region -
nucl eic acid 173 Hu2138 Kv1-39.1 Kappa Chain
Vari able Region - protein 174 Human Kappa Chain
WO gWHst3est Regi on (Km(3) allotype) (all el eP9}52007/012950
nucl ei c acid 175 Human Kappa Chai n Const ant
Region (Knm(3) allotype) (allele 2) - protein 176
11u288 Kv 1-39.1 + Kappa Constant (Km(3)allotype)
(allele 2)- nucleic acid 177 Hu288 Kv1-39.1 +
Kappa Constant (Km(3) allotype) (allele 2)-
protein 178 Hu2138 Kv3-15.1 Kappa Chain Vari abl e
Region - nucleic acid 179744u2B8 Kv3-15.1 Kappa
Chain Variable Region - protein - SO Hu2138

rF%%@%gfpﬁﬁmﬁ@ﬁﬁ%vg?0§ﬁgﬂgm9§ %g%gg Kv3- f% 1+

61 HledstystsOdftskadyatichloryec et beglsseykslyescal el e 2) -
protein B. Humani zation Procedure 2 102911The
10284]Se ANGEIEB HcibSdg ) ; behg v

' : LIS R LT QBFSDEDBTQU@he heavy and
ka pa hunan gern1|ne_va[|agle !eolon
Aisymrc oy et doe b0 kR Erdel aggagacaga
%cd/\@{'.&ch it J:Jg{tgﬁaaR@:ngtt&ﬁtE hattatccty gtatcageay
dsf faeaeealngﬁt WeRT OB SEetanebalta et o ywret mmﬂﬁ@dgggzggggzg
Bt Gcf.’fga ?Pﬁé ac ttac&@Eg Cﬁ;ﬁ g;%g i@éaijtggiélgtacacgttt
g ggﬁz@g ﬁjgba%cg icdAGdarGe Y cttcatctte

kPANEROGRREE] hijgagkawtr t&htﬁmadiu:&sc tct® trgfasgpetygstyaataac
e Rttt e eromhes JeIRT PGP HIE KT tﬁﬁ&Fa gefeca atcgggtaac
ég& c@gﬁﬁt@ § av\étl:ﬂg f=tal gc aal ﬁéaca cc acagig cagoagoace
a g agtecacccat
% Gy § ct t&-c&h&gbu rmna@cmma
aC|d in the heavy varlable regi on .
[0285} L R2ER3) —‘—'!-‘“ i geq 'ﬁ%:g!elg A 8¢ Wb L1 % & - 2 5 -39.1 Light
%@ﬁ: ion ke Hﬂnﬁﬁﬁiﬂa ChaQMVCbhﬁJﬁlt Rﬁﬁoﬂ gdin{Anatiotsge) (allele 1)
[esidues that when changed are sonewhat
(SEQ N(%I ]377? o have an effect on antigen WO
209@% 8P géé-&'é&ﬂ@“@é&@é&v sazr%quqhb NP 1ivg asnratgvps
r eﬁlﬂH@&Jsgﬁﬁ rentilsdiq sarateshpaesPpobeifon adtkleikrtv aapsviifpp
Rrmpdeginits Eyyelierty g t SR HEITRE ABEAFIF D stysisstit

[azse] ‘EETME F&gggxggcf% é?ﬁo % %%& :j%%&ﬁ&'z"éé ®{3-15.1 Light Chain

B8R ’héﬂﬁhﬂﬁhK?Q@D heavy chain
G n(SX allohyoe (ahlele'l)) was

61 %ﬂ&tﬂ’g%r tgtéc bﬂgﬁzt@gﬂtﬂ@lb.'gg’gga aigég:tdaie: Ih uman
const an e a el e
121 e R rraee ST HER: SRR fo el BBt o

18lhggreapget gnmewetbatctawgg gccamaam gan@gtge ﬁ@ccchGs

2 e e o

30k§ﬂmﬁﬂ§ﬂQﬂ§ﬁﬂﬁy“@§%§a§?ﬁﬁﬁ§§$§mﬁ5¥ﬁ6§§@%ﬁﬂgthen
36106486kah& BEHMBRaLANSt ant 1 egi on sequences. These
human englneered anti bodi es were cloned into
mammal i an protein expression vectors, and protein
was 10 expressed in the four possible
conbi nati ons of heavy chain plus |ight chain.
Bi ndi ng of the chineric, chineric/humanized, or
humani zed anti bodi es to human HGF was neasured
usi ng conventional techniques, as described
bel ow. [0292] The nucl ei ¢ aci d sequences encodi ng
and the protein sequences defining each of the
humani zed anti bodi es are summari zed below. In

+hic carti Nnn +ha | act niiecl anti dea Nnf aoaarh 1R
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25 241 gaaaaattta agggcaaagc tacactcacc
gt cgat aaat caaectetac agettatatg 301 gaactttcat
ccctgagat e agaagat aca gecgtctact attgegccag
WO03e03a438%gt a 361 ggat caat at tcgattactg gggttERA§YL7/012950
actetectea cagtcagete ag WO
2007/ 143098PCT/ 1152007/ 012950 - 80 - [0294](2)
Protein Sequence Defm n_g Humani zed LR2138HC
Heavy Chain Variable Region (wthout signal-
sequence') (SEQ ID NO 183) 1 qvcilvgpgae
vvl cpgtsvl d scicasgytft tywrhwnga pgqggl ew ge
i npt nght ny 61 nel dl cgkat I.7yci kst stay nel sslrsed
tavyycany vg5|fdymgq gtfltvss 5 [0295](3) Nucleic
[0287] ég' @@%?_&é” e %@éﬂ%& nl _&d&@& % xHef’é’ 14 H@é%_m Variable
Regio sequ Sﬁeéﬁéﬁédéﬁ)ccatcg gtettccacc

caccctc ct ccaagagc acct ct cacageggc
A R R
613f:gEHspi GOissIhP edfddy B BRaGYPARGY gtideikct gacc

ageggcgt gc acaccttecc ggctgtccta cagtectcag 181

[0288]930 ki LGS FACAG: AL AT HL&QSQ&HQ&EBE Kv3-15.1 Light
hain 3 g C acccagacc aca C_f caa Ok J

C alla
(m@ﬂ&gﬂéﬂ&lﬁ@%@qma@m};t ccac ¢ gt g ccc ag c
acctgaactc ctggggggac 361 cgtcagtett cctettccce

- CCAaHATETIIoa IRaenEe gy 9% GE ctecd a cgaz:_:aci
| 31@ ﬁﬁéﬁiﬁgi (oI o1cay t@@ﬁﬁg §§c§ Ded X Eggga goagaaacct
Oft-eaqidrb t&:a@_?,dtﬁgi c4 g&&ﬁ:g@;&g&@@aﬂ:@b@ tatcccagee

é ] Abracheficacerataaddid cotgeagtet

aatgtcaIta gae
iR
2aC
o aaRgGafagl Gﬁﬁaa%ﬁhaeiigtgﬁaaggqyaaémaae@ﬂﬁcctqnaatdiai taactzccag
(;Q,B@&awcg a FEpagcag czccgagacg
leinitan amﬁ?:% z:zogggcta i eatiTage
ctgacctgcc tggtcaaagg C tctatecc agcgacat cg 781
[0289]C C 0{O3Y FybtginSraaad ng HoagosicehHalBeK ahrt$.4 Light Chain Variable

gﬂu@m@ﬂ@@@g@d&OCEHAtetca tgctccgtga t gcat gaggc

tctgcac St - cactacac 961 a aagi ct ctc c{g&& snrotgipa

Ccéég:g?s@ 25 aﬁi‘%’épiﬁiz Eﬁ;;g{;@é @ikrtv aapsvfifpp
1|£uaqgk§§u ﬁéﬂ@:eé&;gﬁiﬁkd styslsstit

: (@Iln%%?dfeﬁ%t‘wﬁé?w(haﬁ IléF@’th@ ¥25<¢ ( SEQ | D NO.

185 The flrst Q.Aac .
29017 ko EpSesis TRE Pl o SaltiilEthal e e
oorrespoagem betvaten the foik lingthiseqpenees andiof tho Mtdl‘?@lebfhs@ﬁ%’d in this
sectlor_f rlésaqallﬂﬂ&%%&%ag@hmn% 1 astkgpsvip

apsskst'sg gtaal gcl vk dyf pepvivs wnsgal t sgv

ht f pavl gss 3061 gl yslssyvt vpssslgtqt yicavnhkps

nti cvdkrvep kscci kthtcp pcpapell gg 121

psvfl fpplcp kdtl msrtp evtcvvvdvs hedpevkftaw

yydgvevhna | ct kpreeqyn WO

2007/ 143098PCT/ US2007/ 012950 -81 - 181

styrvirsvlt vl hqdwhi gk eykckvsnka | papi ektis

kakgqprepq vyti pParee 241 ntknqgvslte | vkgfypsd

avewesngqgp ennyl ctt ppv | dsdgsffly skltvdksrw 301

ggqgnvfscsv nmheal hnhyt gkslslspgk 102971(5)

Nucl ei ¢ Acid Sequence Encoding the Full Length

Heavy Chai n Humani zed 5 LR2B8HC Heavy Chain

Vari abl e Re_gi on and Human |1 gGl Heavy Chain

Constant Region (@ m 31 allotve) (allele 1)

(signal sequence underlined) (SEQ ID NO 186) 1

At naanect nat At cereanactera 121 t Aacaannrcrect 10 1Q1
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agggcaaagc ccctgagatc tcgattactg oggtottcce
gcct ggt caa ccageggegt gegt gghgac acaagcccag
acacat gt cc ccccaaaacc tggacgtgag tgcataatgc
WogpgHe¥8cac ccaacaaagc gagaaccaca gcct gac@CgUs2007012950
at gggcagcc tettectcta catgetccgt ccccgggtaa
tctctttctt cgctgaagtc tttcacaact tggcgaaatt
tacact cacc agaagat aca gggt caaggc cctggcaccc
ggactacttc gcacaccttc cgtgccctcc caacaccaag
accgt gccca caaggacacc ccacgaagac caagacaaag
cgt ect scac cctcccagcc ggtgtacacc cctggtcaaa

- 78 -
TABLE 13
B 0 L 000 5 e e i A P Gl S P EoteintoLNUCIICACHIF i e s el i
154 Chimeric ZBS ;g(}l (G1im(17,1)) — nucleic acid
155 Chimeric 2B8 IsG1 (G1m(17,1)) — protein
156 ' Chimeric 2B8 Kappa (Km(3}) — nucleic acid
157 Chimeric 2B8 Kappa (Km(3)) — protein
158 Hu2B$ Hv1f ] Heavy Chain Variable Region — nucleic acid
159 Hu2B8 Bv1f.l Heavy Chain Variable Region — protein '
160 Human IgG 1 Heavy Chain Constant Region (G1m(17,1)) allotype —~ nucleic acid
161 Human IgG1 Heavy Chain Constant Region (G1m(17,1)) allotype — protein
162 Hu2B8 Hvif.l +IgGl Constant (GLm(17,1) allotype) — nucieic acid
163 Hu2B8 Hvlf.l + IgG1 Constant (GIm(17,1) allotype) — protein
164 - Hu?B8 Hv5a.1 Heavy Chain Variable Region — nucleic acid
165 Hu2B8 Hv5a.l Heavy Chain Variable Region — protein
166 Hu2B8 HvSa.1 -+ I¢G1 Constant (G1m(17,1) allotype) — nucleic acid
167 Hu2B8 Hv5a.] + IgG1 Constant (G1m(17,1) allotype) — protein
168 Hu?B8 Hv5-51.1 Heavy Chain Variable Region — nucleic acid
169 Hu2B8 Hv5-51.1 Heavy Chain Variable Region — protein
170 Hu2B8 Hv5-51.1 + 1gG1 Constant (G1m(17,1 allotype) — nucleic acid
171 Hu2B8 Hv5-51.1 + IgG1 Constant (G1m{17,1 allotype)— protein
172 Hu?B8 Kv1-39.1 Kappa Chain Variable Region — mucleic acid
173 Hu2B8 Kv1-39.1 Kappa Chain Variable Region — protein
174 Human Kappa Chain Constant Region (Km(3) aliotype) {allele 2) — nucleic acid
175 Human Kappa Chain Constant Region (Km(3) allotype) (allele 2) — protein
176 Hu2B8 Kv1-39.1 + Kappa Constant (Km(3} allotype) (allele 2) — nucleic acid
177 Hu2B8 Kv1-39.1 + Kappa Constant (Km(3) allotype) (allele 2) — protein
178 Hu2B8 Kv3-15.1 Xappa Chain Variable Region — nucleje acid
179 Bu?B8 Kv3-15.1 Kappa Chain Variable Region — protein-
180 HuzB§ Kv3-15.1 + Kappa Constant (Km(3) allotype) (allele 2) — nucleic acid
181 Hu2B8 Kv3-15.1 + Kappa Constant (Km(3) allotype) (allele 2) — protein

B. Bumauization Procedure 2

[0291] ‘The second humanization method employed for reducing immunogenicity of the
mouse 2B8 antibody is based on the method deseribed in Studnicka et al. (1994) PROTEIN
ENG. 7:805-814. The heavy and kappa human germline variable regions most identical (at the
amino acid level) to those of mouse 2B8 were identified. Residues that differed between
mouse and human were converted into the human sequence depending on the likely risk that
such a change would affect binding or immunogenicity. Low risk residues (i.e., residues that
when changed would likely not affect antigen binding and would also reduce potential
immunogenicity) were changed to the human amino acid in the heavy variable region (creating
LR2BSHC) and the kappa variable region (creating LR2BSLC). Additionally, low risk and
medium risk (i.e., residues that when changed are somewhat likely to have an effect on antigen
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ggagaacaac
gt aaaacccg
gccgt ct act

WOeHGEEtSt cc

ct cat gat ct
cccat cgaga
accgt ggaca
att gggt caa
cagt cagctc

t agcaagct ¢
t act ggat gc
actotcctca
agcagcttgg
cct gaggt ca
ct gcccccat
gct ct gcaca
acggacat ac
gcacct ct gg

gat gcat gag
aacccaact a
t cct ccaaga
gt ggacaaga
ccgcgggagyg
ggcttctatc

ct accgat gt

caacctctac
t gacggt gt c

atga gttqctaccq
gt cgat aaat
cccgaacce
gcacct g&
caggact ggc
t acaagacca
gaacat ct gt
attgcgccag

S2007/012950

tacagtectc

gcacccagac gagttgagcc

79 -

binding residues and would also reduce potential immunogenicity) were changed to the human
amino acid in the heavy variable region (creating LRMR2B8HC) and the kappa variable region
(creating LRMR2BSLC). The human IgG1 beavy chain constant region (G1m(3) allotype
(allele 1)) was added to the carboxyl terminus of the two human engineered heavy variable
regions and the human Kappa constant region (Km(3) allotype (allele 1)) was added 1o the
carboxyl terminus of two human engineered light variable regions, thus creating four human
engineered antibody chains. Variable region nucleic acid sequences were first synthesized by
gene syﬁthesis methods and then added to human constant region sequences. These human
engineered antibodies were cloned into mammalian profein expression vectors, and protein was
émressed in the four possible combinations of heavy chain plus light chain. Binding of the
chimeric, chimeric/humanized, or humanized antibodies to lnmnan HGF was measured using

conventional techniﬁues, as described below.

[0292]

humanized antibodies are summarized below. In this section, the last nucleotide of each

The nucleic acid sequences encoding and the protein sequences defining cach of the

variable region is the first base of the next codon generated by the variable/constant region
junction. This nucteotide is included in the Variable Region because it is part of that exen.
Amino acid sequences of Constant Regions listed below include the translation of this junction
codon..

[0293] (1) Nucleic Acid Sequence Encoding the Humanized LRZBRHC Heavy Chain
Variable Region (signal sequence nnderlined} (SEQ ID NO. 182)

ctogt catatattat icicttictt

claceg ctaccgatgt geactctcaa

61 gtccaacteg tacanccagg cgetgaagtc gtasaacceg gaacatcigt taaactictca
121 tgcaaagect caggatacac tifcacaact tactggatge atigggicaa tcaageccee
181 ggacaagpec tegaaigpat tggegaaatt aacccaacta acggacatac taattataat
241 gaaaaattta agggcaaage tacactcace gicgataaat caacctetac agettatatg
301 gaactttcat cectgagate agaagataca geogtetact atigegecag aaactacgta
361 ggatcaatat tegattactg gggteaagge acicicctea cagteagete ag
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tcctgggggy
t gaat ggcaa

cgcct ccegt

WORBHEI Bt ca

Region

1qvq quae

aaact acgt a
aggact ct ac
t gaggt caca
caaagccaaa

gcagcagggg

Defining the Ful

cccggacccce
aaaccat ctc
agagcaggt g
t caagccccce
agccagcaca
ctacat ctgc
gt acgt ggac
gat gaccaag
gcagaagagc

agttcaactg
ccogggagga
accact acac
taatt at aat
ggscacageg
caaatcttgt
cagcacgt ac
cgccgt ggag

E02981( 6)

agce agt ac'aa

ccagcgacat

agg? f ;? tgc%ﬁuszoommso
gt ggaact ca

accgt cagtc

ggagt acaag

gct ggact cc

Protei n Sequence

Lengt h Heavy Chain Humani zed

LR2B8HC Heavy Chain Vari akl<e Regi on and Human
| gGL Heavy Chain Constant Region (d m3)
PR @b Sle®ehhnideWinidhetied S RIDBIIC FRAVE ORAR Variable

1

kn vsl t cl

[0294) & 'g%‘ Q q;;fgmv : RY
Resion (vt gl ssmerice) (W N DR

nekf kgkat |
pkd yrvvsvltvl

%pg%v\ﬁ ?cﬁ’é’g'ﬂh tywmhwvnqga pgqglewige inptnghtny

61 nekfkgkatl tvdkststay melsslrsed tavyycamy vgsifdywgq gtlhvss

[0295]

(3) Mucleic Acid Sequence Encoding the Human 1gG1 Heavy Chain Constant
Region (G1m(3) allotype) (allele 1) (SEQ ID NO. 184) ’ :

1 ccagcacaaa gggecoateg glottcecece tggeaceete ciccaagage accictggeg

61 gecacagegge éctgggctgc ctggicaagg actacﬁccc cgaaccggtg acgglgicgt
121 geaactcagg cgocctgace agoggegtge acaccticee ggetgiceta cagtectcag
181 gactetactc cetcageage gtggigaceg tgeoctceag cagettggge acceagacct
241 acaictgcaa cgtgaaicac aageccagea acaccaaggt ggacaagaga gtigagecca
301 aatcttgtga caaaactcac acaigicoac cgigeccage acctgaactc ciggggggac
361 cgteaglctt cotcttecce coaaaaccea aggacaceet catgatctce cggacceetg
421 aggicacatg cgtggtggtg gacgigagee acgaagacce tgaggicaag ticaactggt
481 acgtggacge cgtggagatg cataatgeea agacaaagee gegggaggag cagiacaaca
541 goacgtaceg tgtggteage gicotcacceg tectgeacea ggactggetg aatggeaagp
601 agtacaagtg caaggicicc aacaaagecec icccagecce calcgagaaa accatcteca

661 aagccaaagg geagecccga gaaccacagg tgiacaccet gececcatee cgggaggaga
721 tgaccaagaa ccaggtcage ctgacctgec tggtcaaagg ctictatcee agegacatcg
781 ccgiggagty ggagagoaat gggcageegg agaacaacta caagaccacy ccloccgtee
841 tggactccga cggetcctic tieotctata geaageteac cgtggacaag ageaggtggc
901 agcaggpsaa cgtetictca tgetcoptga fgcatgagge tetgeacaac cactacacge
961 agaagagcet clecotgice coggptaaat ga

[0296]

translation of the last nucleotide of variable region and the beginning two nucleotides of the

(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

IgG1 Heavy Chain sequence.

1 astkgpsvip lapsskstsg gtaalgclvk dyfpepvtvs wasgaltsgv htfpavlgss
61 glyslssvvt vpsssigtqt yicnvahkps ntkvdkrvep kscdkthtop pepapellge
121 psvilfppkp kdtlmisrtp evicvvvdvs bedpevkfow yvdgvevhna ktkpreeqyn
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vvkpgt svkl tvdkststay psskstsggt ssslgtqtyd
tI msrtpev hqdw ngkey kgfypsdi av eal hnhyt gk
sckasgytft nmel sslrsed aal gcl vkdy cnvnhkpsnt

wopRp7iHsiBshe kckvsnkal p ewesnggpen sl al spgRCT/US2007/012950

t ywmhwnga tavyycarny fpepvtvswn kvdkrvepks
dpevkf nwyv api ekti ska nykttppvld pggglew ge
vgsi f dywgq sgal t sgvht cdkt ht cppc dgvevhnakt

kOgPr OPOI YY sdgsfflysk inptnghtny gtlltvssas

f pavi gssgl pa. pel |l ggps kpreeqynst tl ppsreem

I tvdksrwgg [02991(7) Nucleic Acid Sequence
Encodi ng the Humani zed LR/g{i-R2B8HC Heavy Chai n 45
Vari abl e Regi on (signal sequence under | ined) (SEQ

181 %@%a%ﬁ%‘i cea%[egacgt ac tet cww&% :

24bptkpavsiedgeimsticyowrmgap ouyktmy

dsdeglly geltvdksiwt cg

301 §GRIRERIShAORERARALSpAAJaaaccag gaacat cagt

caaactctca 121 tgtaaagcaa gcggatacac ctttactact

[ozsmt at {9 tcc 351'%1% A8 QE&%% Qﬁ&ﬁﬁl ﬂe%th%e% 202498 $unanized

... “ ‘... ... aC

LR2B&H{ HeamyvAhairp ¥ 4riable-Region and Hy _‘._s zi _'; | _SL‘-i H{chain Censiant Region

(G1m(8¥ SRR PG IS FPGEHEPRGunes AlRAREE) (BBOIDIMACIseRICT

{0299]cct ¢

ccaccgatc cgaagacact gccgtttatt attgtgccag

aé&csfbccefc@ £ eqrq; c acp-,cg a gt taaactctca.
e e e

\an.i garthe gigﬁfcaF Wdyd h-.euﬁueagn gtcgaeﬂa@enm):ct(csEQ agcttatatg

o ST T gggggg %g%maﬁﬁéﬁétiﬁ@@?%ﬁﬁ e

lﬁ@ 15433 § Lhebhchil 58kae gbaﬁ@é)é@g&rgﬁy gtagaactca
qzkwgqg tdchtumsof @88ddcEO)c Nemdcegrtt;:cﬁicﬂcdgtcctc aggactctac
q TEET o giene et SHEES o e
E@i é@ cﬁgﬁ gg@ ala@bi(ét @ hcegtcagte

ami &-ﬂtmaasttb C&J:c&:zleautyc @hmgea@@nstmbaﬂae @ggaccec tgaggtcaca

%"'B@t écht aﬁr Icéf“éaﬁ'aﬂa asrt egié fitagts gracgtyggac
g%{%" @3 % -1 c&g:lﬁ gcacgtac
= agtacaag

C@:ﬁﬁtj‘@cﬂ. a@agﬁaa: gg@&a@g;gaeﬁ:aaz cto cazagooaaa

%3%#5@% %Q%Eti %gmt%gig 3%"8%05:2%5122?? ]ggzggg;;:g
GEESGE

@{%ﬁgﬁ&a 82GJ5AGLE: 4etiRRALAAGE eﬂ‘gg § Ecasoasoay

iatz@oaa@m:m;cemktgcgmg g geEEr=86dy gCTBETagErc36tace6 lhcagaagage

F@ﬂg‘f‘g@?‘é‘éﬁd’fiﬁ%&%@ﬁ?ﬂ 1081 gggcagcccc 1141

1@1@ mmogmt) ggt caa
ccagcggcgt gcgtggtgac acaagcccag acacatgtcc

Coémmaf—' B’%gg E CIQ%@E"”-‘JE 12{‘{332‘;21;
Cﬂ_géagﬁé& g mg ﬁl@éﬁ aggp?:ﬁ % sggg gpavlqssgl

110t GOECEA

t€cppe papellggps

@ogeaam:mkctmmcaet uaewcamam @&mgehnakt kpreeqynst

%R:é%l a]&g@ epgvy tlppsreemt

‘B?:tclv ewes ﬁg% =3 flysk levdksrwgg
Q&%@ gk <G8 Cad gt

caaggacacc ccacgaagac caagacaaag cgtcctgcac
b A a0 . WIRZBSHC Heavy Chain

Variable AL lgﬁéglgﬂgﬂﬂlfe SE&tIﬁq'g@ Ei%g? aagaaaccag
_—F%ﬁg%g ‘aa{cccacfa gt cgat aaat gccg tatt
0 e O 1o 9

agcagcttgg gtggacaaga gcacct gaac ctcatgat ct

cct gaggt ca ccgcgggagg caggact ggc cccat cgaga
ctgccoccat ggcttctatc tacaagacca accgtggaca
gctctgcaca ccaccgacgt gaacatcagt attgggtaag

At nAaarat ar ~raAaacectraaer Attt neeceann cont et
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cgccgt ggag gctggactcc gcagcagggg gcagaagagc
[0302] (10) Protein Sequence Defining the Full
Lengt h Heavy Chain Humani zed LRVR2B8HC

WO P94 09€hai n Vari abl e Regi on and Human | gBET/IRALAP12950
Chain Constant Region 40 (A m3) allotypel
(allele 1) (w thout signal sequence) (SEQ ID NO
191) 1 gvgl vgpgae vkkpgtsvkl sckasgytft
tywm ni vrga pgggl ewi ge i npt nght ny
W)2007/ 143098PCT/ LTS2007/ 012950 - 83 - 61
ngkfagratl tvdkststay nel sslrsed tavyycarny
vgsi fdywgqg gtlltvSsas 121gtkgpsvfpla psskstsggt
aal gcl vkdy fpepvtvsvvn sgal tsgvht fpavl gssgl 181

fougteh YRRk
6 %%%.0% %%Hré %% pkpkd tImsrtpev
121ttmgﬁi§$@ﬂ?m LR PERETTTSt 5301
181ygrg¥éfa§§éarc\fégaklg J&Y&B&w AgRpitakiaatdtamt

Kgqpr epqvy t

ppsreem 361 kngvsl th v sdi av
241 SrRAeRiifg pagparsrRr taspRices 535%‘??“? a%%g{%?q 421
301%&&6@&%&&:@5’&&1@@&: gb@ﬂaﬁcﬁﬁg{gﬁﬁﬁﬁcﬁl@m Nucl ei c

B P B IR £ 01 C

undgg)| §§Qe Hanhi rﬂ%}uzi@iMM&w Chain Variable
[03“_0] ag a%lg{%gl)as E cf cfl % fa gattat at ga
: : ﬁrﬁ ccaat c ccccgat agt

‘&’3 et ﬁé}v%s a?‘%‘é‘%?ﬁ %@%%?ﬁ‘?%?g%ﬁ%% ihfaEhdy
61 aqﬁhgaﬂcmﬂcsﬂsﬁi nipjcrwdttoaycannugsifiywgq @Hvat acggce

gat caaaca. gaaacacagg cgt t ecegac 241 agattt agt,
[0301]gat 8 dalsie * E QO- H LDELN FICAVY 4

LRmQﬁkﬁémGﬁCﬁaﬁﬁ Qﬂanetﬁa RaE&D

Ta at aact acccitacac att cqga aa [
allotype) (gllele 1) (s1omal seouones THGEHLINEH

caaactctca

P6xS u:g:@.gvgaaatcagt

hize ktaas;emcs . Y tHEHEAL g acaageccceco
e 5% TS FOns a0 SRR e saacacast

E NQSA@I:ECtA@' t&ﬂ:lﬂ&[tﬂ:etgccag aaactatgta
Em Oﬂangtatth’e ﬂdBMcKa EpoRc@hgd 2GR STHERt c%‘ggasﬁc agccageaca

cacagog

(GRI(EE &l Jeart €F Eﬁ&%ﬁiﬁiﬁ@ totd gtagaactaa
gitq é_:g:g i ga &ald-ced cbgdcCS@CehGocte aggactetac
teg:at Gﬁgmchtma@éba&eg ceigcgraa@:t geTigctiagt $grgEagec ctacatztgc
aaqa&taaqaemﬁ% R Eggégégﬁagg? 1 %gg casarotear

acacat C aAcc caco a =5 grc

Eﬁ Qa{ggﬁ Q:gtgg %gﬁ.(’tcmgacccc tgaggtcaca
gagt @c@as?gigg a@@awam@ &5&&9@6 aa%amag eptciwmtagracgtggac

t.
gw‘ %ﬁ E %ﬁ caggiﬁg@‘:%g o# 3% goagtacang
gca 5 §@1’9 a.tctc caaagcoaaa
g é‘e@ﬁa&%ﬁ degabd @a@cﬁ:agcagtgg@gagatgga gatgaccaag
Iug %maﬁét@i@ccﬁgmceg recEgghse meg@@ppqﬁmg;c gacat cgocgtggag

ctcceat goctggactoco

%’?g gﬁj@ gcaggtg gcagcaggay
g.j.loiyc@% :C@l tcca?n %ggﬁjgéa g‘: oa c tddagt gcagaagage
HH1NG A6 ek gl eFdovceshtha aipérr ansl atl on of the | ast
30 nucl eot| de of var| abI e reqi on and beq| nn!dwugr:i1

Y ] & . 2 #, .'». L X anlzed

(‘

LRM]@.@% n 3TN léfRe f dpmd Enines 16t RHwavy] Chain Constant Region
Glmn 2 .-msi - h H- 2] gs' Sell%}l/ée Eﬁq‘:(ﬁfbﬁbd §M8| SS
20@%‘&3&%&@@3&&@2&&1/ é&cZQg'ith tywnhwvrga pggglewige inptnghtny
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- 84- 10307)(15) Nucleic Acid Sequence Encodi ng
the Full Length Humani zed LR2B8LC Li ght Chain
Vari abl e Regi on and the Human Kappa Chain

WO gfsBest Regi on (Kra(31 allotype) (al | ePeT/y§2007/012950
(SEQ ID NO 196) 1 atggaaagtc agacccttqt
attcatctct attcttcttt gqttgtatgc agcagacgqc 5 61
gacattgtga tgacccaatc ccccgatagt atggccatga
gt gt aggaga aagagtcacc 121 cttaattgca aagcctccga
aaatgtcgtt tcatatgtgt cttggtatca acaaaaaccc 181
ggccaat cac ccaaacttct catatacggc gcttcaaaCa
gaaacacagg cgttcccgac 241gmgatttagtg gatccggatc
agctacagat ttcaccotta ccatcagttc agttcaagca 301

082 9aCeALLL 1CAGREE LG And1 LG Gad ekt Ak daittywgg gtllitvesas
m&kwﬁ@-aaﬁés&gg%a&mlecmy e Ta@negaltsgvht fpavligssgl

cppc papellyygps

tey ar%mm*a’ga ev;g_l; F ev t kpreeqynst

%‘i‘t‘fg Eﬁ; 4 itaﬁ 5 Cled G d&5Ctippsreemt
:g;&aevtea

&&tlg&lvg%ﬁy@a Alrkd ikt ABELT ee@sg’awgltvdksrwqq

Variablg REGIOR [ARHAL S %ér&%%ﬁ@&ln%% ;i ﬁ06 Ctgagcaaag

cct gcgaagt cac

e a1%¥cﬂ§t§b% = leGas@adregagct t caac
g gagagt g I ence
a‘igﬁégaﬁ‘f?éatFﬁF‘F’l L| ght

121%@&1&&/%@&58&@ aRggicen toamgtg'ahﬂggﬂammaw Chai n

151 O S L bR L Har Dyl ol [ U5
24I§5gummgtggmpcgg®r;igﬂab§@t ropcHa ssairasoagdEaagPd gsgsat d
édcgégg%a&gaf@gg ks%&am%&&a&e e glhéelaV

gta svvel l nnfy pr eakqu\,kv

10309] (17)
t he Humani zed

Niviinout sigpal Sauencs
1 ettt una%%ne%ﬁ?@%%q%%" Byt g alisbac
61 afsgepsatd @étt,ss‘aﬁafé@@ftw$q &Ypm’aﬁgatgé’t‘e’%t ccttctct

(0305 395015 3 3% £ 435 P68R nstant Reion

m@ﬁ;t_om;_gm-a@mmw a\ﬁ‘ﬁt gt cgt a tettacgtat

cct ggt at ca gcaaaaacct 181 ggt caaagtc

1 ptecgetrecttamaceatil SICHEYRiICIERFAIt IEABRBCRE §€gg
610 RECRABR1HEE ShcRBRth hdREES ceéégﬁgﬁﬁbﬁa‘gtaa@aact gac
{ttacact, caanteta ttca ttg
12 SR BB GBI (R P B PR PR g
181 %dg?%&i@&cgﬁ&gg gma@hga&ectgiogmmmgca @actacgaga
r ot
241 AR R BT PR plelicplbotBensasn
301(mﬁtcmggg&agm§gtt3@quence) (SEQ I D I\IO 199) 351
di-vnt sds I arrsl gervt, |

[0306]gqs 0 l ikl o _=____!'_ E 5 s Pay 8 O s
a_nmﬁﬂﬁlaﬁ_}‘ GIDNEY 2950 ThE ke Iakuno\%id denvcd from translation of the last

2 8PCT/U 007/.01295
mucleoRght SR g S ERBE R %‘%%?%"é“?ﬁ“ op{ g it Coein
sequenHemanl zed LRI AR2B8LC Light Chain Variabl e Region
and the Human Kappa Chal n Cons m 3)
1 gveapeyfi psdealis glasvygiin odymgirky ﬁ‘g’é‘l‘ﬁé giﬂ“rﬂ'e‘é}% ned)
ex(sﬁmﬂﬁﬂmadﬁgﬁﬂkwa&@ga@mﬁk g&c@bcgt aa
cttaactgca ggtcaaagtc agatttagcg gaagacgttg
ggcact aaac tetgatgagc cccagagagg gagagtgtca

ct gagcaaag ctgagctcgc aaacccttgt tgacacaatc
aagcatccga ctaaacttct gttcaggttc cagactatca

+t At t ama aAantt Aaaater P~ A AN~ AANAD
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[0312] (20)  Protein Sequence Defining the Ful
Lengt h Humani zed LR1VI R2B8LC Li ght Chain Vari abl e
Regi on and the Human Kappa Chain Constant Regi on
WO LI/H6@% al lot-vile) (allele 1.1 (SEQ | D REI/VZFH12950
201 divntgspds | ansl gervt | ackasenvv syvswggkp
ggspkl i yg asnresgvpd 61 rfsgsgsatd ftltisevga
edvadyhcgg synypytfgg gtklei krtv aapsvfifpp 121
sdegl ksgta svvel I nnty preakvgwkv dnal gsgnsg
esvt egdskd styslsstlt 181 | skadyekhk vyacevt hgg
| sspvtksfn rgec 25 10313] For conveni ence, Table
14 provi des a concordancegghart show ng the
correspondence between the full |ength sequences

ig { i) 2008 Pl thedhoyeny payChy o' t Ragion (kg
Eﬂﬂs%ﬁﬁﬁb&bwmﬁ§&ﬂ¢ rdlenlvvelen1 182 LR2B8HC Heavy
a

In Variable Reglon - nuclelc aC|d 183 LRQBSHC
Hea\ﬂtgtﬁ?a-htfb gﬁdcab*@ Hegh » gg - gtgg aagagtcacc
%ﬁ‘?ﬁa | Eﬂ%%ﬁ
£ gtatca acaaaaaccc
g z@ftﬁ:éti U R e Sh
2@ gHaauyr-C8 ﬁ&g@ﬂﬂﬁﬁﬁﬁhcﬁgl woradddtng 3 atc:gttc agztcetagca

m c acaa
ght o Ft app@c{sa F?BQFES t:cat gtcgggcca

£ C{
e e T T
Q@if % E@gg%g tad]Jdacads afidead Bz?%):caatcggg taactcccag

&M Ghygeptéalchelggadda ca estgaqcnagfsgcﬂém/mgmq@cag caccetgacg
@t %gﬁ?ﬁ V&??%BF%‘ § ;@ §t %@E;ggfg@: ccatcaggge
ﬁf |<_:| %tcac a caa_cb =

arl a egl on- roteln
[0303]19 16 RRRRER B¢ anlze

Chain gjlalbfel Xe i ﬂ{ | 011%]1 éﬁn‘ﬂ(&rﬂ@aﬂotvne}  (allele
alTo e alTele 1) - protein
.J(SEQQQPKPZB§LC Li ght Chain Variable Region - nucleic

aci d 193 1,S2B8LC Lij .hL;x & Qn %ég; QJ}: Qilqug snrntqupd
p%ﬂﬁ%&sﬁﬁ%ﬁ Qams rie%ep ¥ v LJfE E Qg&:@.@tv :apsvf:.fpp
(E(sBpgBdsbod EpegLipary ei: Jw dnsd heinea aeiviei@fl styslsstlt
181 lskadyekhk vyacevthgg lsspvtksin rgec

[0309] 17) Nucleic Acid Sequence Encoding the Fiymanized L RMR2BSI.C Light Chain
Varjable Region {(signal sequence underlined} (SEQ ID NO. 198)

1 atggaatcce anacccitgt tticatctet atecttetet pocittatge epcogacoea

61 gacatcgtaa tgacacaatc ceotgacict ctigetatga getigggcega acgagtaaca
121 cttaactgca aageatcega aaatgtegta tottacgtat cetggtatea geaaaaacet
181 ggtcanagtc ctanactict tatatatggt gcaagtaate gigaaagtgg cgteccagac
241 agatttageg gticaggtic ageaactigac titacactia caatitctag cgttcaggec
301 gaagacgttg cagactatca ttgtggacaa tettataact atccttatac titcggacaa
361 ggcactaaac ttgaaatiaa ac

[03104 (18)_Protein Sequence Defining the Humanized LRMR2ZBS8LC Light Chain
Variable Region (without signal sequence) (SEQ ID NO. 199}

1 divmtqspds lamslgervt Inckasenvv syvswyqgkp gaspklliyg asnresgvpd
61 rfsgsgsatd filtissvga edvadyhegg synypytfgq gikleik
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Human Kappa Chai n Constant Regi on (Kn(3)
allotype) (allele 1)-

allotype) (allele 1)
Li ght Chain Vari abl e Regi on -

LRVR2BBLC Li ght Chain Vari abl e Regi on -

protein 196- LR2B8LC +
Kappa Constant (Kn(3) allotype) (allele 2
WO p1489% aci d 197 LR2B8LC + Kappa Const anf T(W(gm%ﬂ

- protein 198 LRVR2B8LC

nucl ei ¢

acid 199
protein

LRVR2BBLC + Kappa Constant (Km(3) all otype)
nucleic acid 200 201 LRVR2B8LC +
Kappa Constant (Km(3) allotype) (allele I)

(allele 1)-

-protein

[0314] Tabl e 15_gsumari zes the heavy

chain CDR sequences (Kabat Definition) of the

(allele @Yﬁ@?&h%cquz&@ﬂﬁdér

.non gth

NV GBFRIIYo4S
ﬁii fct". 33@
Bddekg 2

301 gaagacgttg
361 ggcactaaac
421 tetgatgage
481 cccagagagd
541 gagagktgbea
601 ctgagcaaag
661 ctgagcetoege

[0312]

1) (SEQ ID NO. 201)

1 dzvmtqspds lamslgervt lnckasenvv syveswydgkp ggspkllivy
61 rfsgsgsatd ftltissvga edvadyvhcgg synypytfgd gtkleikrtv
121 sdeqlksgta svvellonfy preakvgwky dnalasgnsg esvtegdskd

cagactatca
ttyaaattaa
agtigaaatc
ccaaagtaca
cagagcaggs.
cagactacga
ccgtcacaaa

ttgtggacaa
acgtacggtg
tggaactgoo
gtggaaggtg
cagcaaygac
gaaacacaan
gagcttecaac

20 Protein Sequence Defining the Fuli Len
Chain Variable Region and the Human Kappa Chain Counstant Region (Km(3 allo

_gﬁ(mmmi;toa)r ea& .
Jrlne 2138 Fbavy TwaEl (SEQ ID

ﬁ%ﬂﬁ% mg i

th@tm
tcttataact

gotgeaccat
tetgttgtgt
gataacgccc
agcacctaca
gtctacgect
aggggagagt

181 lskadyekhk vyacevthqgg lsspvtksfn rgec

[0313]

RS

a acgagtaaca
ca gcaaaaacct
ghoccagac
cgttcaggec
tttcggacaa
ctteccgeca
taacttctat
taactcccag
caccctgacg
ccatcaggge

cpFYttotay
atcéttatac
ctgtettoat
gecktgetgaa
tecaatcggg
goctoageayg
gcgaagteac
gttag

Humanized LRMR2BEI.C Light

e) (allele

asnresgupd
aapavEifpp
sryslsstlt

For convenience, Table 14 pmvides a concordance chart showing the

comrespondence between the full length sequences and of the antibodies discussed in this

section with those presented in the Sequence Listing.



SEQ ID NO 159 Hu2B8 Hy5a.1 TYWMH (SEQ I D NO
15) ELNPTNGHTNYNPSFQG (SEQ I D NO. 203) NYVGSI FDY
(SEQ ID NO-.17) SEQ ID NO 165 Hu2B8 Hy5- 51

WO TV (SEQ M NO. 15) ElI NPTNG 1TNYNPSFQG’<E%1§30‘I7{9“950
NO 203) NYVGSIFDY (SEQ ID NO 17) SEQ ID NO 169
LR2B8I | C TYWVEI (SEQ ID NO 15) El NPTNGHTNYNEKFKG
(SEQ I D NO 204) NYVGSIFDY (SEQ ID NO 17) SEQ ID
NO 183 LRVR2B81-1C TYWM | (SEQ ID NO 15)
El NPTNGHTNYNQKFQG (SEQ | D NO:  205) NYVGSI FDY ( SEQ
IDNO 17) SEQ ID NO 189 WO
2007/ 143098PCT/ US2007/ 012950 - 87 - [03151Tabl e
16 summari zes the |ight chain CDR sequences

(Kabat Definition) of H§pni zed 2138
LR R
antr bodr es prepared by \unmani zat i on procedure 1
NSBCEkE P Hin "‘““F- ffon anhf: kdidti ' r
183 .. - 1 all&?lBBHClHeavy Chain Varjable Reg1 on - protein
184 Human IgG1 Heavy Chain Constant Region (G 1m(3) allotype) {allzle- 1}~
nucleic acid
185 Human igG1 Heavy Chain Constant Region (G1lin(3) allotype) (allele 1) —
protein
186 ER2BSHC + JoG1l Constant (Glm(B) allotype) (allele 1) — nucleic acid
187 LR2B8HC + IgG1 Constant (G1m(3) allotype) (allele 1) — protein
188 LRMR2ZBSHC Heavy Chain Variable Region — nucleic acid
189 LRMR2BSHC Heavy Chain Variable Region — protein
150 LRMR2B8HC + I2gG1 Constant {G1m(3) allotype) (allele 1) — nucleic acid
191 LRMR2ZBBHC + IgG1 Constant (Glm(3) allotype} {allele 1) — protein
152 T.RZBSLC Light Chain Variable Region — nucleic acid
193 IR2BSLC Light Chain Variable Region — protein
194 ' Human Kappa Chain Constant Region (Km(3) allotype) (allele 1) — nucleic acid
195 Fruman Kappa Chain Constant Region (Km(3) allotype) (allele 1) — protein
196 JTLR2BSLC + Kappa Constant (Km(3) allotype) (allele 1) — nucleic acid
197 LR2B8LC + Kappa Constant (Km(3) allotype) (allele 1) — protein
198 TRMR2BSLC Light Chain Variable Region — nucleic acid
199 LRMR2BSLC Light Chain Variable Region — protein
200 LRMRZBSLC + Kappa Constant (Km(3) allotype) (allele 1) — nucleic acid
201 LRMR2BRLC - Kappa Constant (Km(3) allotype) (allele 1) —protein

[0314] Table 15 summarizes the heavy chain CDR sequences (Kabat Definition) of the

humanized 258 antibodies prepared by humanization procedure 1 and by humanization

procedure 2 described herein above in this Example.

TABLE 15
7 s e e R Ea i0
Murnne 288 TYWMH BINI’TNGH’INYNEKFKS NYVGSIEDY SEQ ID NO:
Heavy (SEQ ID NO: 15) | (SEQ ID NQ: 16) (SEQIDNO:17) |12
Hu2B3 Hvlf.l | TYWMH EINPTNGHTNYNEKFQG | NYVGSIFDY SEQ ID NO:
(SEQ ID NO: 15) | (SEQ ID NO: 202) (SEQIDNO: 17)- | 159
Hu2B3 Hv5a.l | TYWMH BINPTNGHTNYNPSFQG | NYVGSIFDY SEQ ID NO:
(SEQ ID NO: 15) | (SEQ ID NO: 203) (SEQ IDNO: 17) | 165
Hu2B3 Hv5- TYWMH EINPTNGHTNYNPSFQG | NYVGSIFDY SEQ ID NO:
51.1 (SEQ ID NO: 15) | (SEQ ID NO: 203)  (SEQ IDNO: 17) | 169
LR2BSHC TYWMH EINPTNGHTNYNEKFKG | NYVGSIFDY SEQ ID NO:
{SEQ ID NO: 15) | (SEQ ID NO: 204) (SEQIDNO:17) | 183
LRME2BSHC | TYWMH EINPTNGHTNYNGKFQG | NYVGSIFDY SEQ ID NO:
(SEQ ID NO: 15) | (SEQ ID NO: 205) (SEQIDNO: 17) | 189
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,pgd SEQ ID NO 14 Marine 288 Light KASENWSYVS

(SEQ 1D NGO 18) GASNRNT (SEQ I D NO 19) GQSYNYPYT

(SEQ ID NO 20) Hu2138 Kv1-39.1 KASENWVSYVS ( SE

WORM7/A$3p9818) GASNRNT (SEQ I D NO 19) GQSYNW’WSZS@ 950

ID NO 20) SEQ ID NGO 173 Hu2B8 Kv3-15.1

KASENVVSYVS (SEQ I D NGO 18) GASNRNT (SEQ ED NO

19) GQSYNYPYT (SEQ ID NGO 20) SEQ ID NO 179

LR2B8LC KASENVVSYVS (SEQ I D NO 18) GASNRNT ( SEQ

ID NO 19) GQSYNYPYT (SEQ ID NGO 20) SEQ I D NO

193 LRVR2138LC KASENWVSYVS (SEQ I D NO 18)

GASNRES (SEQ I D NO 206) -@XSYNYPYT (SEQ I D NO

20) SEQID NO 199 C Binding Affinity of
(0315} U MR Z B AR HBI thD 8@ Fiain CHRLEL AN L IRRLR THNADn) of the

affinity and kinetics of interaction were o
humanized 2BE aibgies prepared by humanirationriredvee! sddhirprpgipation
proced®® 2 s AbBY NSeImQbd e KRS Exampat . Mouse anti - human

I Mt nogl obul i ns (Jackson | munoResearch Labs,

209- 005-098) were i nmmohy ﬁ%ﬁ/&‘son 10

xymet hyl at ed dext ran sensor chips

) SR m;% B B

TNO)

"SEQ ID NO: 173
L 19), 20,

Hu2B3 Xv3-15.F [° 1 GASNRNT Y Y7} GOSYNYP¥T PYSEQ ID NO: 179
" BB b 152 93 REENAD o] BRoiNAi by AN

Lr2BSBOC! UM BRABENVVENCS!, | Gastiaial 00 NDGQSYNYHYT as| SEQ ID NO: 193
runni ngi SEHMMEMNO:[1931'| T$EED 19011 19D o J{SES) IeNCs 20)

LRMRIBRPCUr epKABENVUEYYRIUAIGASNEES cel | pEQBYNIBW r af ¥EQ I NO: 199
of 10 ul SERAD NG;i18) ¢ i $FEQIDNO0:200) {EQIRNO:20)

each antibody to yield approximtely 20 RU of

] _ each %I e. Buffer or HGF

& oot a 0. 2974-HGN- 025) diluted in
316]" UNRLALLAGE 20ARRy bl 166 RAHEALL Ahl%sQURH b surs
(031 ]ref‘girl%hce suré%ﬁggﬁ%no an%nlgggﬁg_captureg) and ‘? ace
plasmon resonance technology using a BlAcore T100 instrument. Mouse anti-human

immunoglobulins (Jackson ImmunoResearch Labs, 209-005-098) were immobilized on
carboxymethylated dextran CM4 sensor chips (BIAcore, Catalog No. BR-1005-34) by amine
coupling (BIAcore, Catalog No. BR-1000-50) using a standard coupling protocol according to
manufacturer’s recommendations. The analyses were performed at 25°C using PBS (GIBCO,
Catalog No. 14040-133) containing €.05% surfactant P20 (BlAcore, Catalog No. BR-1000-54),
2 mg/mL BSA (EMD, Catalog No. 2930) and 10 mg/mL CM-Dexiran Sodium salt (Fluka,
Catalog No. 86524) as running buffer.

{6317] The antibodies were captured on individual ﬂowl 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-HGIN-025) diluted in
running buffer was injected sequentiaily 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 conceniration. The surface then was
regenerated with 10 mM Glycine-HCI, pH 2.0 (BlAcore, Catalog No. BR-1003-55) injected for
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20 the active surface (antibody to be tested) for
2 mnutes at 60 pL/mn. The dissociation phase
was nonitored for 15 or 90 m nutes, dependi ng on
WOSWHEBPSr at i on. The surface then was regeﬁET’Hg@W’“ms"
with 10 nN1 G ycine-HC1, pH 2.0 (Bl Acore, Catal og
No. BR-1003-55) injected for WO
2007/ 143098PCT/ US2007/ 012950 - 88 - 3 minutes at
a flowrate of 60 p.L/nba before anot her cycle
"was initiated. HG concentrations tested were
1.88, 3.75 and 7.5 nM Determ nation of kinetic.
paraneters was achi eved ustng the kinetic
function of the Bl Aevalutation software wth

3 mmut%?gtﬁtr fow xl%bes(gl&) Il torKhitRiidr Sydievad MitRfed. IGF concentrations

(associ atign rate constant

)x
tested Weg® {- 85, STt R aetenewae%?ﬁk)me&ﬁ garRageirs was achieved using the
kinetic fifHbd df3hd IR ALREAGH 8iftvaite &R SdfaBilce sAbtaction. Kinetic parameters

summari zed i n. Figure The results
for eacluBHbARY: Ko BSTO2EPY eoRSatioge (p R e fonstan) and Ko
(equiligRFbdisatiandnscoktant e shmmanzelda Figesa8s chai ns

(11u2B8 Hv5a. 1, Hu2B8 Hv5-51.1 or Hu2138 Hyl-f. 1)
[0318] an dTHeirgtults evarharized iBigare|§ show dhal cesfair gpppgnations of

superhl.ﬁ{fﬁngeﬁ hl-zlvyr Shal nSpE Hh. leﬂﬂBmvﬁ-fji I Bk Wy BEH)14£0) and light

chains %@%Seéﬂé%”ﬁ%ﬁ% vl Dol gt dlopb o =

chimerW2R$oysdVecibble IrégeonBlvﬁﬂl hughaAsedtant fe@idh]ahti 2BATaple 5).
excl u3|ve b| nd| ng to HOF was assessed by surface

3 b ¢ Assayhnol ogy using a Bl Acore T100
[ nst runment. 1\/buse anti - human i mTunogI obulin

[0319] ( J kEilhy eelisivs Ransing e FIGE as assesep: dﬁeutf%w%% resonance
technoloBYREhLS b BEALROT L QMTERE. hﬁbﬁeaﬂnﬂ&mhﬁ Bmaidplobulins (Jackson

Immungﬁ.p%grrc& %EH) ?ﬂ% g%éﬁ%é (Weé aLa bgl?zec’}'%ﬂba%ﬁigme%y@ﬁgd (Pe\{man CM5

sensor a{-zpsl(mae&e,) Catslbgp gloaBRﬂ@ﬁ@éBbbycmm ¢augling Gildeerk, Catalog No.
BR-10€rP§t]‘:3 % Md%%ﬂ'{\ﬁﬁ%&ﬁﬁ&c@a‘f TS RdRhiOfRrs The

wer e at 25C using

recomnzmdawg e mlafmewmw;rfe@rﬂd@f%f ﬁgmegé’ﬁ%(G&BCO Catalog No.
14040-535 f Rl £a8, cBEARE £20 &QG@{éﬂooo ) Aph il BSA (EMD,

o S T e By o

runnin@bhff4) as runm ng buffer 20 [0320] The humanl zed

anti bodi es were captured on an individual
[0320]cel f‘h@am@nﬁeé wntibpdies ylereIgpiredAnan “FCHYléE‘%l FﬂBW ':Ffl fa flow rate of

30 pLAMRY. R el tnﬁ!:- vﬁ'ﬁﬁﬁ 85 \dal ) hbob toWlﬁh @pproxama‘tely 150 RU of

appr OXI mate RU of anti body capture

anﬁhn@’ac@n fopeac I% R gs@ eﬁizgtcm 3 a&%}l M 4-1-?(5]\1-025) diluted in
running Qﬂfféil@\h @28 )cofldentthimd Jf7 T WHMAL REs Ehjéeftd?.lrfoam sec bt 30pkL/min over

e carge papparich, B T B o R E bl siboqoen

injecti@ndfl rbmﬂe 2B8 aJBk'tmdy Dgpcﬂﬁcldai@: sow sotirBGF antibetly(Rf & PeSystems,
AF2942¥' r%e ‘rw éﬁ il 'ﬁ-fét %Stgge%%tea %ihbm%M @flycine-HCL,
onal - goa ant i

ant’|
pH 2. 0@%@& Carfiooy. BRyd 0@-55)@38%@@”-‘% pip pi ﬂow W"e"f 60 pL /min
&?h edsitStte Wik RakRAM Figure 9.

before%%t{ll ne- IE|C mégdgq?gl Acore, Catal og Nogur
BR—I003 55) injected for 3 mn at a flow rate of
60 u.L /m n before another antibody was tested.
The results are summarized in Figure 9. WO
2007/ 143098PCT/ US2007/ 012950 - 89 - 10321] Results
summari zed in Figure 9 show that both humani zed
2B8 anti bodi es and chineric 2B8 anti bodi es
prevent murine 2B8 from bi nding HOF. These

racliil t e Aanmmnetratoe +that + he hitinmni 2 aed anti hndi ac
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-90 - concentrated and sterile filtered.
b. SUPERHUMANI ZEDTh Anti bodies [0324]Full |ength
11u288 Hv5-51.1 + hunan 1 gGL constant domain

WO R@I/H3®P al | ot ype) cDNA was cloned into pPEBU#RN7/012950
(Lonza Biol ogics, Berkshire, UK) using Hindia and
EcoRI 5 restri cti on sites. Full length Hu2B8
Kv1-39.1 variabl e regi on + human Kappa const ant
domain cDNA and full length Hu2B8 Kv3-15.1
vari abl e regi on + human Kappa constant donmai n
cDNA were each cloned into pEE14.4 (Loma
Bi ol ogi cs) using Hi ndl a agd-EcoRl restrittion
sites. The hCI\N ME prom)ter + full Iength

Hu% RARh.fRHeRns antibodies and
fos21) aI [ ot ype c% + SV40 3(* A frage[nl}eegh [ nmm:me
F‘ﬁ‘gﬁ ST E?%

that thel Hk&RhizAd aﬂﬁ%@ie@bﬁihﬁﬁd HaRRde HIGH dpitfsRis e chignal2BS antibody.
though Notl/Sall sites, thus creating 2 different

Exampi B e Pseduetive of Hnsaanbad 2B83arsntsul t aneous| y
expr ess heavy and I| ht chain to make the
it L2 g smibodies G n(3)) = hu2B8

-51,1 (+ | G1 t .
03221, @q%am(d(eap S 3085 25 kA Aoy i Haman
EngineBi¢d Bﬁhﬂ%aﬂ-(ﬁﬁZB 81.@ aBPRIRCBEE Careipectbaly) and hewy S bhains

eSS e R ol A

antibody@xprie@iorayectars; p@cl(tanm lem@): mdltbw -1 gqugjant regions
modulcgl ﬁﬂ?ﬁ&mﬁy b Yy HRGeMiransfection in

m 3 || t allele. 2)) D No. 181
]3) i O ype %Ef@oéé%ﬂ)éﬁé’é%%“‘é?ﬁlcodl ng an)d t he

(R S iR R e
%?9?1)1 Iéav a| n seque lele L) (BEQ

set forth bel ow The l'i ght cha| n sequences were

the sane as described in 25 Exanple 12. [0326]

(HE2zBR!2 g ko ATl (+ e G @ BatanE Rl (GEmd) mHotypg@llele 1)) (SEQID

heavig 7CHas NRURPHA T (+Reppa torsOiineegpn Glins) whetipe (allele 1)))

(aEQana¥@)zolpEQ | D NO. 207) 1 cctccaccaa

gggcccat cg gt atcccce t ggcaccac ctccaagagc

%% E %%%3’5?‘? ol uttue ) me

gtcctcag 181 gactctactc cctcagcagc
gt ggt gaccg tgccctccag cagcttgggc acccagacct 241
FeRind-g Wﬁﬁﬁﬁb@@g@ﬁ%ﬁo@@ﬁﬁ@ﬁﬂﬁﬁwe (ailele 1)) (SEQ
4038 20A § plud L RGN A (\MAppa constant region (Km(3) allotype (allele 1)))
28BQNDAIOIRRETRI S2007/ 012950 -91- 301
aat ctt gt gacaaaartcac acatgcccac egtgeccagc
[0323]ac cToralight endthagyy g@@m@é to-trgustestpdantp SLAMA{ oarension adapted

HEK2$558aR8 efdvdat @%ﬁ&ﬁa R Sdnfific, GASRCCAT11Gn g2 fiter shake flasks.
After y {gr;gg al %C : g glg oy gt g:ggs? o aag\%gr%%gtgngl%ec? resuspended in

40 mLQ:ﬂTr@ﬁ’I 196508 308 GEERNFETded DIy AgRaAQY ﬂﬂﬁa\&’alf Sdikfacturing Inc.,
C ac

cc
M SRR ot G AR ER R PG Sl romoved fom
the Int%t ﬂmagiegmfuagghéde cahtl@aa@;ymntseet@ag@ céetlbodles in the culture
supem&t@ﬁ& OREARIiAAG %ﬁ&)ﬁ;téﬁ A AR BRAGE M), dialyzed against PBS,

gcagccccgagaaccacaggt g acaccetgcocccatcc
cgggaggaga 721 tgaccaagaaccaggtcagc

ct gacet gezt ggt caaagg cttctatccc agcgacatcg 781
ccgt ggagt gggagagcaat gggcagccggagaacaact a
caagaccacg ccteccgtgc 10 841

+ NnnAaarct ceornarnnat ot tett et irt aranrrannat nae
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agcagcttgg gcacccagac ctacatctgc 661 aacgtgaatc
acaagcccag caacaccaag gtggacaaga gagttgagcc
caaatcttgt 721 gacaaaactc acacatgccc accgtgccca
wOoaWFtst%aac tcct gggggg accgtcagtc 781 tt cEEFEUPRR012950

coccaaaacc caaggacacc ctcatgatct cccggacccc

t gaggt caca 841 tgcgtggtgg tggacgt gag ccacgaagac

CCt gaggt ca agttcaactg gtacgtggac 901 ggcgt ggagg

t gcat aat gc caagacaaag ccgogggagg agcagt acaa
cagcacgtac 961 cgtgtggtca gcgtcctcac

-90-

qbncenﬁatedﬁ‘an@ sterile 'ﬁ_lte;réd.
b. SUPERHUMANIZED™ Antibodies

[0324]  Full Iength Hu2B8_Hv5-51.1 -+ human IgG1 constant domain {G1m(3) allotype)
cDNA was cloned into pEE6.4 (Lonza Biologics, Berkshire, UK) using HindIlT and EcoRI
restriction sites. Full length Hu2B8_Kv1-39.1 variable region + human Kappa constant domain
¢DNA and full length Hu2B8 ¥v3-15.1 variable region + human Kappa constant domain
¢DNA were each cloned into pEE14.4 (Lonza Biologics) using HindliI and EcoRI restriction
sites. The hCMV-MIE promoter -+ full length ¥{u2B8_Hwv5-51.1 + human IgG1 constant
domain (Gl'm(?;) allotype) cDNA + S§V40 poly A fragment (in pEE6.4) was removed by
Notl/Sall digestion and inserted into either Kappa chain pEE14.4 vector through Notl/Sall
sites, thus rcreaﬁng 2 different expression vectors that each simultaneously express heavy and
light chain to make the following antibodies:

sh2B8-9 (G1m(3)) = huZB8 Hv5-51.1 (+ IgG1 constant region (G1m(3) allotype)
(allele
2) (SEQ ID NO. 210} plus hu2B8 Kv 1-39.1 (+ Kappa constant
region (Km(3) allotype (allele 2))) (SEQ ID NO: 177)

sh2B8-12 (G1m(3)) = hu2B8 Hv5-51.1 (+ IgG1 constant region (G1m(3) allotype)
(allele 2)) (SEQ ID NO. 210) plus hu2B8 Kv 3-15.1 (+ Kappa
constant region (Km(3) allotype (allele 2))) (SEQ ID No. 181)
[0325] The nucleic acid sequences encoding and the protein sequences defining the human
IgG1 Heavy Constant Region G1m(3) allotype (allele 2)-and each of the full length heavy chain
sequences are set forth below. The light chain sequences were the same as described in

Example 12,

[0326} {1} Nucleic Acid Sequence Encoding Human IeG1 Heavy Chain Constant Region
(G1m(3) aliotype) (allele 2) (SEQ ID NO. 207)

1 cctecaccaa gggoceateg gteticceee tggoaceceic ctecaagage aceteigggg
61 peacagogge cetggactge ciggicaagg actacticee cgaacoggtg acggtgtegt
121 ggaactcagg cgeoctgace ageggegtge acaccticec ggetgicota caglectcag
181 gacictactc cetcageage gtggtgaceg tgooctecag cagettggge acceagacct
241 acatctgeaa cgtgaatcac aageccagea acaccaaggt ggacaagaga gtigagocca
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cgtcctgcac caggactggc tgaatggcaa ggagtacaag 1021
t gcaaggt ct ccaacaaagc cctcccagcc cccatcgaga
agaccat ctc caaagccaaa 1081 gggcagcccc gagaaccaca

WO gut/giBe8acc ctgcccccat cccgggagga gat gaccBafURey12950
aaccaggtca gcctgacctg cctggtcaaa ggcttCatc
ccagcgacat cgccgtggag 1201 tgggagagca at gggcagcc
ggagaacaac tacaagacca cgcctcccgt gctggactcc 1261
gacggctcct tcttcctcta cagcaagctc accgtggaca
agagcaggtg gcagcagggg 1321 aacgtcttct

-91-

301 aatctigtga caaaacicac acatgeceac cgtgeecage acctgaéctc ctgggopoac

361 cgtcagtett coicticcoe coasaaceea aggacacaet catgatetee cggaccectg

421 aggteacatg cptggteeig gadgtgagcc acgaagacce tgaggicaap ticaactggt
481 acgtggacgg cgiggaggty cataatgeca agacaaagee gogggaggag cagtacaaca
541 geacgtaceg tgigpgtcage gtecteaceg tectgeacea ggactggotg aatggeaagg
601 agtacaagtg caaggtctce aacaaagecc fcccagecee cafcgagaag accatetcea

661 aagccaaagg goagecccga gaaccacagg tgtacaccet geeeccatce cgggaggaga

721 tgaccaapaa cecaggtcage ctgacctgee tggicaaagg cttelatcce agegacateg

781 cogtggagtg ggagageaat gggeagecgg agaacaacta caagaccacg coiccegtge

841 tggactecga cggetectic ticcictaca goaageicac cgtggacaag agcapgtggc

901 agcaggggaa cgtotictca tgoteeptga tgcatgagge tetgoacaac cactacacge

961 agaagagcct clecetgtet ccgggtaaat ga

[0327] (2) Protein Sequence Defining Human IgG1 Heavy Chain Constant Region
(G1lm(3) allotype) (allele 1 or 2) (SEQ ID NO. 208). 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 gtaalgelvk dyfpepvtvs wnsgaltsgv htfpavigss
61 plyslssvvt vps;sslgtqt yicnvnhkps ntkvdkrvep kscdkthtop pepapellge
121 psvilfppkp kdtlmisrip evicvvvdvs hedpevkfow yvdgvevhna ktkpreeqyn
181 styrvvsvlt vlhgdwlingk eykekvsnka Ipapiektis kakgqprepq vytippsree
241 mtknqvslic Ivkgfypsdi avewesnggp ennykttppv Idsdgstfly skitvdksrw
301 qgqenvfscsv mhealhnhyt gkslsispgk '

[0328] - (3} Nucleic Acid Sequence Encoding the Full Length Chain Containing Humanized

Hu2B8§ Hv5-51.1 Heavy Chain Variable Region and the Human 1gG1 Heavy Chain Copstant
Region G1m(3) allotype (allele 2) (signal sequence underlined) (SEQ ID NO. 20%5)

1
61
121
181
241
301
381
421
481
541

at toaa cogocatcoct cgocotecko ctggotgtte Eccaagagagh ot COORE

gtygcagetgg tgcagtctgg agcagaggtg aaaaageccy gggagtotot
tgtaagggtt ctggatacag ckttaccacc tactggatge actgggtacy
gggaaaggee tggagtggat gggggagatt aatcctacca acggtoatac
coogteoettoe aaggoccaggt caccatctcoca gotgacaagt ccatcagcac
cagtggagea goctgaagge ctbeggacacc gocatgtatt actgtgoegag
ggtagecatct ttgactactg gggoccaagga accotggtea cogtotecte
aagggoecat cggtcottoce cotggoacae tectocasaga geacctotgy
goeectagget geoctggbceaa ggactactice cocegaacogy tgacggtgtc
ggegccctga ccagoggegt goacacetbe coeggetgtoc tacagtecctc

gaagatcbkce
coagatgooe
taactacaat
tgecctacctyg
aaactabtgtt
agectocace
gggcacageyg
gtggaactca
aggactctagc
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catgctccgt gatgcatgag gctctgeaca accactacac

gcagaagagc

vkkpgesl! ki
I npt nghtny 61 npsfgggvti

1381 ctctccctgt ctccgggtaa atga
[0329] (4) Protein Sequence Defining the Ful
WOZEH#38%8Heavy Chai n Cont ai ni ng Humani zed HM§Z[8§2007/012950

Hv5-51.1 and the Human 1 gGl Heavy Chain Const ant
Region A n(31 allotvne (allele 2) (w thout signa
sequence) (SEQ ID NO 210) 1 evgl vgsgae

sckgsgysft tywohwrgm pgkgl ewnrge
sadksi stay | gwssl kasd

tanyycarny vgsi fdywgg gtivtvssas 121 tkgpsvfpla
psskst sggt aal gcl vkdy f pepstvswn sgal t sgvht

601
661
721
781
841
201
98l
102l
1081
1ial
1201
1261
1321
1381

[0329]

tooctoagea
aacgtgaato
gacaaaactc
ttectettee
tgcotggtgy
ggogtggagy
cgtatggtoa
tgcaaggtch
gggcagoeccc
aaccaggtea
tgggagagca
gacggaetoct
aacgbottot
chctecctgh

gecgtggtgac
ataagcceeag
acacatgooc
ceccaaaae
tggacgtgag
tgcataatge
gegtecteac
coaacaaagc
gagaaccaca
gootgacotyg
atgogcagec
tottecteota
catgctccgt
ctocgggtaa

cgtgeectac
caacaccaay
accgtgocca
caaggacacc
coacgaagac
caagacaaag
cgtoctgcac
coctocoagoo
gotgtacace
cctggtcaaa
ggagaacaac
cagceaagektc
gatgeatgag
atga

agecagettgg
gtggacaaga
gocaccktgaac
cteoatgatoet
cotgaggtea
cogogggagg
caggacktgge
cccatogaga
chgoeoccecat
ggcttotate
tacaagacca
accgtggaca

gototgoaca

gcacocagac
gagttgagce
tectgggggg
cooggacoos
agttcaactg
agcagtacaa
tgaatggcaa
agaccatcte
ceegggagga
ccagogacat
cgoccteoegt
agagcaggtg
accactacac

ctacatotgec
caaatcttgt
accgtcagt.c
tgaggtcaca
gtacgtggac
cagcacgbac
ggagtacaag
caaagccaaa
gatgaccaayg
cgeegtggay
getggactoc
goagcagggyg
gcagaagagc

{4)_Protein Sequence Defining the Full Length Heavy Chain Containing,

Humanized Hu2B8 Hv5-51.1 and the Human {gG] Heavy Chain Constant Region Glm(3}
allotype {allele 2) (without signal sequence) (SEQ ID NO. 210)

1

61
121
isky
241

T 301
361
423

evglvgsgas
npsfgagvii
tkapsvipla
yslssvvitvp
wElfppkpkd
yvrvyasvitvl
kngvsltelv
gnviscsvmh

vkkpgeslki
sadksigtay
psskstsggt
ssslgtbgtyi
timisrtpev
hgdwlnghey
kg fypsdiav
ealhnhytgk

sckgsgysft
Igwsslkasd
aalgolvkdy
crvnhlkpsnt
tovvvdvshe
kokvenkalp
ewesnggpen
sislspgk

tywmhwvrrogm
tamyycarny
fpepvitvawn
kvdkrvepks
dpevkEnwyv
apiektiska
nykttppvld

pgkglewmge
vgsifdywgy
sgaltsgvhi
cdkthteppc
dgvevhnakt
kggprepgvy
sdgsffiysk

inptoghtny
gtivtvesas
fpavligssgl
papellggps
kpreegynst
tlppsreemt
ltvdksrwag

[0330]
using DMEM 10% fetal bovine serum. Forty-cight hours afier transfection, cells were washed
with and then replaced with serum free medium, IS GRO™ (Irvine Scientific, Santa Ana, CA)
containing 4mM L-Glutamine. Supernatant was harvested daily and replaced with fresh media -
for 10 days. The culture supernatants were centrifuged, filtered (0.45um) and concentrated 10-
100 fold. Antibodies were purified on ProSep vA resin (Millipore), dialyzed against PBS,
concentrated and sterile filtered. ‘

Each dual expression vector was fransfected into 293 T cells for transient expression

Example 14 — Binding Characteristics of Humanized 2B8 Variants

[0331]
ability to bind hHGF and the recombinant HGF proteins produced in Example 3.

The humanized antibodies produced in Example 13 were characterized by their

[0332)
instrument to assess their ability to bind hHGF and the fusion proteins discussed in Example 3.

The antibodies were analyzed by surface-plasmon resonance using a BlAcore T100

Each antibody was immobilized on a carboxymethylated dextran CMS sensor chip (BlAcore,
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f pavl gssgl 181 ysl ssvvtvp ssslgtgtyi cnvnhkpsnt
kvdkrvepks cdkt ht cppc papel | ggps 241 vfl fppkpkd
tI msrtpev tcvvvdvshe dpevkf nwyv dgvevhnakt

WO R7/&88nst 301 yrvvsvitvl hgdw ngkey kckPSHEERNy012950
api ekti ska kggpreperzy tlppereent 361 knqgvsltclyv
kgf ypsdi av ewesnggpen nykttppvld sdgsfflysk
| t vdksrwgg 421 gnvfscsvimh eal hnhyt gk sl si spgk
30 [ 0330] Each dual expression vector was
transfected into 293T cells for transient
expressi on usi ng DMEM 10% fetal bovine serum
Forty-eight hours after tpansfection, cells were
washed with and then replaced with serum free

| > ﬁ%g%] [l i £80ed, il op O tER-PIR-50) using 2
Ca‘a“’gﬁ?' ]%:%gr% ?éﬁsgl n éﬁkﬁf\é@lﬁ}% ne. SS er nat ant was ) using
standard gpypding @rptenel sopordpg tp E]@PE%@HIGRF o nedi a.

for 10 days. The cuylture su r.e
(95331 ¢ o ARy WEFS PPPEER ALY 6 A8 %@@#ﬁ%@n@%ﬂ?g Npelft040-133)
containiiy-0.@554 0Q-fhcahoP20ABIA Aod isalvgNe. RURME3HML mp/mL BSA (EMD,
Pr.0 VA resi ll{ por .di '

& . : . 86524
Cmﬂ°&éﬁfﬁﬁgﬁ%€&$55?@%w%ﬁ&hé%ér%?%g??%yéreé?ééyg%%Fe )as
runnin, gmaf_feBi Ruliengta@heontaiting didfereant HGF fppomprioteng op pgpernatant from cells
txansfeé@c[ {Nﬁﬂteﬁlpty vector were injected over each antibody at a flow rate of 30 pL/min for
3 minutes. The resulting binding was determined as resonance units (RU) over baseline 30
seconds after the end of injection. Binding was compared to human HGF (R&D Systems,
Catalog No. 294-HGN-025) diluted in running buffer. Non-specific binding was monitored by
comparing binding to a control surface. The results are summarized in the Table 17.

TABLE 17

No Yes Yes " Yes

No )’es Yes Yes
HEZB&-4 Yes No Yes Yes Yes
sh2B8-9 | . Yes No Yes Yes Yes
(G1m(3))
sh2B8-12 Yes No Yes Yes Yes
(G1m(3)) '

{9334} The resulis in Table 17 demonstrate that each of the humanized 2B8-based

antibodies bind thHGF 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.

[6336] 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 (BlAcore, Catalog No. BR-1000-50) using a standard coupling
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[ 0331] The humani zed anti bodi es produced in
Exanpl e 13 were characterized by their ability to
bi nd hHGE and the reconbi nant HGE proteins
WO WPHHOBd i n Exanpl e 3. 40 [0332] The ant i boyfpBY7/012950

wer e anal yzed by surface-pl asnon resonance usi ng
a &Accra T100 instrunent to assess their ability
to bind hl1 G- and the fusion proteins discussed
in Exanple 3. Each anti body was inmobilized on a
car boxyxnet hyl ated dextran CVMb sensor chip
(Bl Acore, WD 20071143098PCT/ US2007/012950 - 93 -
Cat al og No. BR-1006-68) bwg.am ne coupling
(Bl Acore, Catal og No. BR-1000-50) using a

protocoi %ﬁt aﬁ:oﬂ%r[ dto%?a%,@fac' ek} rh%hg&mns.aﬁﬁ@%t%l’z]@& Wéde performed at 25°C using

urer s instructions. 10 Anal ¥se(§ﬁf{§/erec‘tal N
PBS (GEREOoCaeide Mo. MHBUSE HynpEng GPEESRsiALF (R oore: Catios No-

- ob“i% a33he/AENESA CEND, Oad¥auRsTgt ant P20
BRIO(B ’gagre, talog No. R-1000-54), 2 ng/nL BSA

[0337] é Egﬁe aaﬁﬁlfuti@lv(élge ﬁ@m&&?(al)l inadthe a0 Rovyy/crll aiGMidde seb fr} 0 pL/min.
.o0dl um sal. u , 0g. 5

R e e B A fepotuitody

capturefl 6 eash pyobd. dbufler or HEH (R &BaSxsramst Egrg Bloj 204-HGN-025) diluted in
ing fadHiE GRS Lrod, Y S7icB R 8t \e@ptured) and

runming AR S M e BRI ME Rl SR DI Rty tBfured) o

the active Murfaes (anfibedyrteba kstedlfob R mnYES 43 phipiar Hhfdigsogigtion phase

was mcganit?)ge:a@ﬁ% &@g&ﬁm&@g}lﬂ&ﬁg RASEAdetidn. TBE QA6 then was

e G 1 o e 36, GRS 8 i
3 minue 4t SEDE QA5 bt 66 |8 bifbrelauombngcleutas atitiated. HGF concentrations

Non-s‘%em fic _binding was nonitored by conparing
tested Werg §i46pM & B58Wht rol surface. The results are

sy R P kb o
BlAevdldth}ion™ spftwbreOVithu@iprencs suraptiony iKipgtic parapgters for each antibody,
ky (ass%jt%% %L%tl %:mYsgasn’L)'\b AL atidn rals SondB8t) XESK Neqi#ibrium dissociation

es Yes Yes HE2B8-2 Yes
constant) are summarized in Table 18.

TABLE 18

0x1
HE2Bg-1 1.4x10” 7.1 5.2
HE2BS-2 9.6x10° 52 2.7
HE2BR-3 4,1x10° 2.0 1.1
HE2BS8-4 1.1x10° 6.5 1.3
sh2B8-9 (Glm{17,1) 1,7x10° 8.1 53
Ish2B8—-12 (Glm(17,1) 2.3x10° 12 04

[0339] These data show that the humanized antibodies have fast assaciation rates (kp), very
slow dissociation rates (kg), and very high affinities (Kp). In particnlar, the antibodies have
affinities ranging from 2.0-12pM.
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No Yes Yes Yes 13E288-3 Yes No Yes Yes Yes -
11E2B8-4 Yes No Yes Yes Yes sh2B8-9 (G I m(3))
Yes No Yes Yes Yes sh2B8-12 (A m(3)) Yes No Yes
WOYWY14p898 [ 03341The results in Table 17 PBCT/US2007/012950
denonstrate that each of the humani zed 2B8- based
15 anti bodi es bind rhHG- and all three
nouse- human- nmouse chi nmeras. Exanple 15- Bi nding
Affinities of Humani zed 2B8 Variants 103351The
bi nding affinities and | dnetics of interaction of
the anti bodies listed in Table 15 were neasured
by surface plasnon resonarge. 103361Muse
anti - human i mmunogl obul i ns (Jackson Labs, Catal og

Examil 1,2 Chutihelbol 6 Binfing MMl e SHCHMI STC

(o340( Bl ﬁl%%ﬁdm 1Aﬂiﬁé a:Mélgn&?S 3£061£8)n byanBNGIYSHE2RS-4, sh2BS-9,
sms-jg:af%g'ﬁgg@(a 288 %eﬁﬁam{%bg e plass somade thie! Wfforent
conditidf) 7/ 143098PCT/ US2007/ 012950 - 94 - ‘

[0341] Mouse anti-human immunoglobulins (Jackson Labs, Catalog No. 209-005) or rabbit
anti-mouse immumnoglobulins (BlAcore, Catalog No. BR-1005-14) were immobilized on
carboxymethylated dextran CM4 sensor chips (BIAcore, Catalog No. BR-1006-68) by amine
conpling (BIAcore, Catalog No. BR-1000-50) using a standard coupling protocol according to
manufacturer’s instructions.  In the case of 25°C measurements for sh2b8-9 and sh2B8-12, a
CMS5 sensor chip (BIAcore, Catalog No. BR-1006-68) was used. The analyses were performed
at 25°C and 37°C using PBS (GIBCOQ, Catalog No. 14040-133) containing 0.05% surfactant
P20 (BlAcore, Catalog No. BR-1000-54), and 2 mg/mL BSA (EMD, Catalog No. 2930) as

running buffer.

[0342] The antibodies were captured in an 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 dissociaiion phase
was monitored for 15 or 90 minutes, depending on concentration. The surface of mouse anti-
human immunoglobulins sensor chips was then regenerated with 10mM Glycine-HCL, pH 2.2
(BIAcore, Catalog No. BR-1003-54) injected for 3 minutes at a flow rate of 60 pl/min before
another cycle was initiated. The surface of rabbit anti-mouse immunoglobulins sensor chips
was regenerated with 10mM Giycine-HCI, pH 1.7 (BIAcore, Catalog No. BR~1003-54)
injected for 3 minutes at a fiow rate of 60 pL/min before another cycle was initiated. HGF

concentrations tesied were 0.46 nM to 7.5 nM.

[0343] Kinetic parameters were determined using the kinetic function of the BlAevaluation
software with reference subtraction. Kinetic parameters for each antibody, k. (association rate
constant), kqa (ciissociaﬁdn rate constant) and Kp (equilibrium dissociation constant) are

summarized below in Table 19.



10

15

20

_ tcmpergﬁ?’;rc][?;?“

protocol according to manufacturer's
instructions-. The anal yses ‘were perforned at 25C
using PBS (G BCO Catal og No. 14040-133)
woewREadMi ng 0. 05% surfactant P20 (Bl Acor ePCUERS24$7¢g2950
No. BR-1000-54), and 2 ng/nL BSA (EMD, Cat al og
No. 2930). [0337] The anti bodies were captured in
an individual flowcell at a flowrate of 10
pL/min. 5 Injection tinme was variable for each
anti body to yield approxi mtely 20 RU of anti body
captured for each cycle. Buffer or 11G- (R&D
Systens, Catalog No. 294- BN 025) diluted in
runni ng buffer was injected sequentially over a
reference surface (no m’%‘?gy captured) and the
active surface (antibo e tested) for 2
m nut b AR TS

nmoni t B’ fass _ 191
concentt RO I‘rlE‘sJS a{z.gxfdae Y102V 4.5
r egeneT Rk v T e By GL 18- HCLox 014~ 2 56

( Bl AcorHgogsd alf0g 3y0. 3H3.}QH)3_ 941@1mjsected3§or 3
M NuUt €S Hipg@® | jOW rare

z : 60, ] gt or
anot herayrdig Was Pni ti a?@ 10 HG&D1 lﬁc ﬁ ons|
tested WeB8-90. 46 n4vl 102§xﬁ}6n My 4,1.@,3321K|.51§t| C

\ oA t+hno noti-eo
¢ Plot eru lluu‘HUI Ily C IIU r\| LILA 2 U I 97

EI Aeyal@sHfi onTREEST t{warld-Oowi thh

act Kinerkc|p Tgrs f
ant(ﬁiamiv 1511 (ésgé %o EI?HBE con&fant))

kd (dissociation rate constant) and |CE,
[0344} ( e ody§ ¢pbwted thedissosintion ratoepnsianis ingrraye dawigh W%SP in the
temper%e' uéﬁ#g ylthe dm-fﬁoﬁgonstanﬂ ﬂﬂl h&t%hén c:,antl}r wrth a
x10 x10 5 7.3 _BE2BS8- 2x10 104

comspgn@nmggsezn femperaigreq Cg%qeguag %, tbe gV g’ umdlssocla‘uon
constards (o) Q@redapprokndieiz . 101 th.3tinlebsrBRerdhikhabatfifity) atlphySidlogical
(.5h2138- 9 (dm17,1)

Example 17 — Neutralization Activity of Humanized 2B8 Variants

[0345) The antibodies described in Example 14 were characterized for their ability to (a)
inhibit the binding of hHGF to c-Met, and (b) inhibit HGF stimuslated BrdU incorporation in
4MBr-5 cells.

(03461 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 hHGF
binding to c-Met. Specifically, Wallac 96-well DELFIA assay plates (Wallac Inc., Catalog No.
AAAND-0001) were coated with 100 pL of 6.25 pg/ml HGF (R&D Sysiems, Catalog No.
294-HGN-025) in carbonate coating buffer (15 mM Na;CO; and 34 mM NaHCO;, pH 9.0) for
16 hours at 4°C. The plates then were blocked with 200 pl of 5% non-fat dry milk in PBS for
1 hour at room temperature. The antibodies were prepared in a separate plate by adding
increasing concentrations of the antibodies under investigation (0.033-250nM, 2-fold-serial
dilution) to 2nM biotinylated c-Met in 5% non-fat dry milk in PBS. c-Met (R&D Systems,
Catalog No. 358-MT/CF) is biotinylated according to manufacturer’s instruction at 10:1 biotin
to c-Met ratio (Pierce, Catalog No. 21335). 100 uL of sample per well was transferred to the
assay plate and incubated for 2 hours at room temperature. The resulting plates were washed
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2.08106 1.78104 8.1 5.3 sh2B8-12 (d n(17, 1)
1.9x106 2.3x10" 12 0.4 [03391These data show
that the humani zed anti bodi es have fast
WOR8H P i on rates (1 (a), very 20sl ow di sREFIEHI0DP2950
rates (1(4), and very high affinities (Kn). In
particul ar, the anti bodi es have affinities
rangi ng from2.0-12pM WO
20071143098PCT/ 1152007/ 012950 - 95 - Exanple 16-
Conparison of Binding Affinities at 25C and 37C
[ 0340] The binding affinities and ki netics of
interaction of antibody He2B8-4, sh2B8-9,

sh2B8-12, and marine 2B8 were neasured by surface
three uﬁ%@%ﬂ’ﬁ’ PREALRATNED S51dGH nﬂhéa&efem b6 Rflidol85: Eerétme with Eu-
[ 0341] Mouse ant i -hurran i rnmunogl obul i ns (Jackson

labeled|Sipsptavidin QY alige-Ngatalomio olp49-360) dilnsg 1510g9p; DELFldassay buffer

(Wallad, Uatildc0db. A0UE-0010)( Bhéephilfing Slatedve@ WiBhed 3 times with DELFIA
BR. 1005- 14) were_i muobil i

ed Qn carpo thyl ate
st sQ i P AIERACCare D K50 Do e S, F Gy e i
enham&&n‘t@élﬁnﬁswmac ammeoc:lwﬁir 1B gnﬁmgés% wolm tefipb@at@gwith agitation.
BR- 10005 sin oupl i.n .
The plate i a¥e1% oelag g éﬂg 82) v m tﬁé}tfara n[al%hfnglﬁ ,ugl%g ﬂlquuroplum method. The
Kkmwmnsnwuuak@hsﬂt$mg&h@m@ase of 25C neasurenents for
h2b8-9 and sh238-12, a 10 CMb sensor chip
(0347] ( Bl Heedfe vabuse abtaigediare shewn BOBEBS- was used. The

anal yses were perforne and 37C usi ng PBS
(G BCO, Catal og- No. 148‘21%‘!“1:@?

contai ni ng 0.05%

surfactant Pz8={B=s 71000- 54) ,
and 2 ny/ralLBESA ¥ as
runni ng buff e
captured in flow
rate of 10 pl vari abl e
for each anti 20 RU of
anti body capt or HOP
(R&D Systems, i luted in
runnlng buf f over a

ference surface (no anti body captured) and t

he
(0348 ; ac t Three weplisdroan Table PP demonstaig dha %%@W‘tﬁaﬁi‘mm tested

efficiedilly Wetitediza HAFbibdingtds-MERE di ssoci ati-on phase was
nonitored for 15 or 90 m nutes, depending on

[0349] c oriBwrenHbadicrin Table 13 weteal® testedintlseceliipriliferaon assay described

)] i s then

DTN S S R L
(Bl Acore, Cat aI og No. %ﬁﬂﬁ&im) i nj ect ed for 3
mnutes at a flowrate of 60 fi LArthi before
anot her cy' T e,Wambodjn =l at e{d’,‘mm LT fEge 0
rabbit antf - T Tr—¢hi ps

was regene
(Bl Acor e,

m nut es at
anot her cy
concentr at
[ 0343] Ki ng

at eqmq o

i/t G(y&j e

HCh.sPH L

L7

Cat aiaehs  BRY

10060 %)

a 1 IypRale O

6035 L7

n ol

T Mjgast e

for 3
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-

cl e wampgm 11 af

ed. 0.380P

YO 0.26

ohgBg-esGRABWeRe (0.8 n

Mtoai/. 5
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t isk2RgaraGiined)s {wer®sidet

br mG2ed u

5i ng

the kinetic function of the Bl A eval uati on

inhibit ASFABILE

rate COHS?

[0350] s of Ehgaesultafrom Fablesd ledeomusicdit thatodll thhurkdniet] jagtibodies tested

rofh@é'rat?(ﬁcgftl@m:]-@m ka (association

ant)

kd (dissociation rate constant)

and KD (equil | bri um di ssoci ati on constant) are

summari zed below in Tabl e 19.
2007/ 143098PClI Ms2007/ 012950 -
2.1x105 tLItt

- Mae] nt

A - -

WO
96 -

TABLE 19
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13.5 2B8 25 |.6x105 2B8 37 2.8 x106 13x10-5 4.5
BE2BS-4 25 2.0x106 1.2x104 5.6 BE2BS8-4 37 3.1x106
1. 09404 3.3 sh2B8-9 nima7,in 25 2.0x106 1.7x105
WOZMTIENBBES- 9 toun(3)) 37 2.5x106 | . 4x10- FCHUS2007/012950
sh2B8-12 (A n(17,1)) 25 1.9x106 2.3x10-5 12.0
sh2B8-12 (d n(3))

-98 -

Example 18 — Anti-Scatter Activity of Humanized 2B8 Variants

[0351] The antibodies in Table 17 were tested in the anti-scatter assay described in

.Example 8. The resulis are summarized below in Table 22.

TABLE 22
288 + ++
HE2B8-1 St =+
HEZB8-2 ++ ++
HE2BS-3 ++ ++
HEZB3-4 ++ -
sh2B8-2 (GIm(3)) ++ ++
sh2B8-12 (GIm(3)) ++ ++

- No Inhibition
+++ Very strong, nearly complete inhibition
++  Strong inhibition
+  Deteciable inhibition
j0352] The results in Table 22 demonstrate that all the humanized antibodies tested

inbibited HGF-induced scattering to the same extent as the murine monoclonal antibody 2B8,.
Example 19 — Inhibition of HGF-stimulated c-Met Phosphorylation

[0353] The antibodies in Table 17 were tested in the c-Met phosphorylation assay described
in Example 9. The resulis are summarized below in Table 23,
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37 2.4x106 1.1x10-5 4.8 [0344)As expected, the
associ ation rate constants. i ncreased with an
increase in the tenperature. Surprisingl t he
WoOEEE®Eat i on constants did not change XCT’U&W”M”SO
significantly wwth a 5 correspondi ng increase in
tenperature. Consequently, the overal
equi li brium di ssociation constants (KO were
approximately 1.4 to 3 tines smaller (higher
affinity) at physiological tenperature (37 C).
Exanple 17 - Neutralization Activity of Humani zed
2B8 Variants [0345] The anbgbodi es described in
Exanpl e 14 were characterized for their ability
to (a) 10 inhibit the Bpyshipasof hHGF to c- Met,
and (b) inhibit HG stlnulated BrdU |ncoroorat|on
in 4MBr-5 CBbE 3

descri bed i n as 2Bﬂlom5

tested by | B%. toopahi Qi
binding tole Nt C“eerT'ca =Y wel |
DELFI A assay pl SFR&% valla PB%. . lcatalog No. 15
AAAND- 0001) werls2B®3t ed Wi t B7200 |ul . 803f 4. 25
ug/ ML HGF (RE&D R¥REENS, [Cat ali§g No. 894- 025)

i n carbonat - B8 and
34 M NaFl <x%5,§%§<@ﬁﬁ$ﬂfor £8°ho The
pl at es t hen shi%el2(Goniddd; wi ©F120 uL“@? 5%
non fat dry mTR 1n PBS Tor LI hour room

erature. The anti bodi es we are i,
[0354]5 e g:gh%qegﬂﬁg iy s 1593 gropnsgate Hat glggxfeﬁn zedd antibodies tested arc

potent MK RN SFHGRBRuEK d-Riet gHokpidodites in PG cells.
i nvestigation (0.033-250nM 2-fold-serial 20
Examgle 20 t-iTaumort InhibiGondin UM G K emogchfcMpBel i n 5%
non-fat dry mlk in PBS. c-Mt (R& Systens
10355]Cat Fhoghilits of B dumniar) mpaodigngh %éﬁ%& B IRgph Yy inbibit
tamor g&“nmué RGEAHNN 198 7MIG kéntphdfomoddl. UWOTNIGcDE (mm@ were

e Ao Yo g P B 003 o e

compringtnlbeech's Modifed Fdglf anedRinnGUVEM twithd§Ph fetal bOVlﬂe serum, 100

A LCA O 0 Ve i

by detwhmg thpelly frog thomell ofthe culiye dish yting BWPSIHEPT4hour

roomtenperature | abel.ed Streptavidi . ero
03561, v NPHCoonBa PRl WG Ao B By IAEBAS Pa0D [opeels n SU%
Matyidd{HD BicdGeiys; kafafogmo( Y¥6287), w@ai@o&@ shibgutaneously into the upper

e S0 e A SO LSS SSRES i

The lohlp ()40 GaB0M) diameteisiiond of sunask were Togsysed Witk 2 cagiper Fumor
volmggﬁigécﬁM%n@ahmé ey 08 »(Wa) b, W%wﬂ&@gﬁw to

. m nu%es at room tenper ature %‘I of 10 mice
approxigpriel 309 anm T he tHmgr-bearing Puce Wy oIS Bpsy/eroups
each. ORS divédRe il ddlerPRdnp resdiveg hivhen FIG apirainEach of the other 4

o et LA B 5w

4). Ali the haitboglicr vereldiBeEatZN2S meg/ky bpdy RHEH, de @ pegly by intra-
pentoT]iEi%i(iE%%é_ 25 %ogesmg%ﬁﬁne% and Kml]rse]bogl} ﬁ%%%%\%rére@orded twice

per week. Tumor growth inhibition was analyzed using Student’s t~test.
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6.5 12 sh2B8-9 (01m(3)) 4.2 sh288-12 (A n(3)6.8
- 10 [0348] These results from Tabl e 20
denonstrate that the humani zed anti bodi es t ested
WO RHF/i39%8nt |y neutral i ze HOP binding to c- %Tmszommmsn

[0349] The antibodies in Table 17 were al so tested
in the cell proliferation assay described in
Exanple 7(b). The results are summari zed bel ow in
Table 21. 15TABLE 21 : Antdy.,... ..14C50 WV
17'"4SQ 288 0.86 0.35 11E2B8-1 0.47 0.15 HE2138-2
0.66 0.13 HE288-3 0.55 0.28 HE2B8-4 0.58 0. 26
sh2B8-9 (@ n(3)) 0.52 0. 1igesh2E8-12 (A n(3)) 0.81
0.22 [0350] The results from Table 21 denonstrate

[035’7]t h a'}hequha}:iu ants €4 Q&L[B%lf%!eé %&e@%ﬂqumﬁﬁ vﬁvgg tI‘ﬁgrle W?&.E‘ Bb}attmnor growth

In ration of Br
inhibition for HE2B8-1 w1th a p value of 0.02, 61% tumor growth mhlbltlon for HE2BB-2 with
a p value of 0.02, 85% tumor growih inhibition for HE2BS8-3, with a p value of 0.0004, and
74% tumor growth inhibition for HE2B8-4 with a p value of 0.001. No significant body weight

loss was observed.

[03538] A subsequent study was performed as described above in female NCR nude mice
(Taconic Labs) bearing subcutaneous U87MG tumors inoculated in the flank. Each group (10
mice each) received one of the following treatments at 0.5 mg/kg: PBS vehicle control, bulgG
control, HE2B8-4, or sh2B8-9. Treatment was given intra-peritoneal twice weekly for a
minimum of 5 weeks. Each treatment group demonstrated similar tumor regression with tumor
growth inhibition of 113% for sh2B8-9 and 115% for HEZB8-4, and a minimum tumor growth
delay of 30 days. Both ireatments were well-tolerated vﬁth no significant body weight loss.

INCORPORATION BY REFERENCE

[035%] The entire disclosure of each of the patent documents and scientific articles referred

to herein is incorporated by reference for all purposes.

EQUIVALENTS

{0360] The invention may be embodied in other specific forms without departing from the
spirit or essential characteristics thereof. The foregoing embodiments are therefore to be
considered in all respects illustrative rather than limiting on the invention described herein.
Scope of the invention is thus indicated by the appended claims rather than by the foregoing
description, and all changes that come within the meaning and range of equivalency of the

claims are intended to be embraced therein,
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- Anti-Scatter Activity of Humani zed 2B8 Variants
[ 0351] The antibodies in Table 17 were tested in
the anti-scatter assay lddscri bed in Exanpl e 8.
The results are sunmari zed bel ow i n Tabl e 22.
TABLE 22 h lifirrit-Hginee Oup Il. catto Anti body

CLAIMPrial 1 Trial 2 2B8 -H HE. 2B8-1 -1-1- HE2B8-2

1.

2,

3.

4,

-H 1-1E2B8-3 -H -H HE2B8-4 -i-+ -1-k- sb2B8-9
(dm3)) -H -H sh2B8-12 (A mM3)) -H -H 5- No
hthibition -FH Very strong, nearly conplete
inhibition -1--F Strong inhibition Detectable
Anndvildied bitdind 3R]t @inke surharshdpatodab bewlfactor (HGF)

Cor?pn nstrate that all the humani zed anti bodi es

t'@d 10 i nhi bited HOF-induced scattering to the
<iamineunepipbelis lightechain vpnablaregior Parraising At b dgemprising

288amiks 80P L &ud e drRERDIN® N 804 CHAR; c§r‘i‘ubl“3ﬂgﬁﬂ1§ﬂmmo acid
c- et Phos hor ation %0353 The anti bodies jn

I
PaBIBCce o 9319@6”‘? CPRes ‘E’mIP/Bﬁ‘” %5’5‘!5'8%‘?@5?9?%“’3
assBg iwesceded i n Exanple 9. The results are

?iHmrinE%dglok?)gilinohvgabpcr?éﬁp\lfaﬁa&g’ ragion comprising a CDRy;,
comprising the amino acid sequence of SEQ ID NO. 15, a CDRy, comprising the
amino acid sequence of SEQ ID NO. 16 or SEQ ID NO. 203, and a CDRy;
¢omprising the amino acid sequence of SEQ ID NO. 17.

The binding protein of claim 1, wherein
the immunogiobulin light chain variable region comprises a CDR., comprising the
amirio acid sequence of SEQ ID NO. 18, a CDR_, comprising the amino acid
sequence of SEQ ID NO. 19, and a CDR_; comprising the amino acid sequence
~of SEQ ID NO. 20; and

the immunogiobulin heavy chain variable region comprises a CDRy; comprising
the amino acid sequence of SEQ 1D NO. 15, a CDRy compn'-sing the amino acid
sequence of SEQ 1D NO. 203, and a CDRy3 comprising the amino acid sequence
of SEQ ID NO. 17.

The binding protein of claim 1 or claim 2, wherein the CDR sequences-are

interposed between human or humanized framework sequencss.

The binding protein of claim 1 that binds human hepatocyte growth factor (HGF)
comprising an immunoglobulin light chain variabie region and an immunoglobulin
heavy chain variable region selected from the group consisting of:

(a) an immunoglobulin light chain variable region comprising the amino acid
sequence of residues 21-127 of SEQ ID NO. 14, and
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St ead'" Desk 2138 0.91 0.02 he2138-1 0.80 0.04
he2B8-2 0.88 0.15 he2B8-3 0.79 0.05 he288-4 0.75
0.14 sh2B8-9 (A n(3)) 0l1®3 0.03 sh288-12 (GIn(3))
0.81 0.07 [0354]The results in Table 23
denonstrate that all the humani zed anti bodi es
tested are potent inhibitors of HG-induced c- Met
phosphorylation in PC-3 cells. 5 Exanple 20-
Igg&f&ilﬁﬁThmb@%ﬁdih@?eé@ cﬂfgﬂg vadabeBaat f’jlfrﬁpri%gjﬁb amlino acid
ne il nonocl ona
ant YHUHIES ??F'dlj?%zo"{?\?é)ﬁgﬁgﬂm qghl bit tunor
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wer e’ nea a cal i per. Tunor volume (vol.)
was cal cul ated as: volunme (nni3) L>< W2 /2. Wen
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The binding protein of ciaim 1 that binds human hepatocyte growth factor (HGF)
comprising an immunoglobuiin light chain and an immunoglobulin heavy chain

selected from the groub consisting of:

{a) an immunoglobulin light chain comprising the amino acid sequence of SEQ ID
NO. 177, and an immunoglobulin heavy chain comprising the amino acid sequence
of SEQID NQ. 187;
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- 100 - [0357] The humani zed anti bodi es tested
were active in vivo. There was 574 tunor growth
inhibition for HE2B8-1 with a p value of 0.02,61%
tunmor growt h inhibitionlGbr HE2B8-2 with a p

val ue of 0.02, 85% tunor growth inhibition for
HE2B8-3, with a p value of 0.0004, and 74% t unor
growh inhibition for HE2B8-4 with a p val ue of

0. 001. ‘No si‘gni fi cant body weight 5 | oss was

A f
SR R B AR Ttk e oP50E
NQ.TZ¢é.cmid @n inarbejogmbaliri Imgwysmmarpeﬁn@thw&%w deldngatSence
of 5B8GYNRY ¢fh.i n the flank. Each group (10 mice

each) recei'ved one of the followi ng treatnents at
0.5 ng/kg: PBS vehicle control, hul gG control,

(c) BEQrﬁﬁur‘fbgloQ[mnSiQBB&aﬁr collpRak Q%m%%cﬂ's\é&ﬁénce of SEQ ID

eritonea tmnce Qr. a m ni num of

Nd AL 3pd EH‘&W"?{QB%HP@F{YVV\@F Lnysma@m@r PEing@cid sequence
of SEQID HP. 210mor regression with tunmor growth

inhibition of 113% for sh7B8-9 and 115% f or

HE2B8- 4, and a m ni mum tunor growth delay of 30
d)&ay%mU'B’Q{OHU'tﬂr"éBM’érﬁ't@”\Wﬁ@ {he BminoGicie sagusHca it SEQ D
NCs it gniahd @rﬁrﬁﬁn%@@lﬁbmlfﬁmy dh@ﬁ%ombmﬁ)%ﬁb Dy @gquence
Ofﬁﬁi [0359]The entire disclosure of each

1 "docunents and scientific articles

referred 15 to herein is incorporated by

(e) Eﬁfnﬁﬁrﬁiaﬁﬁbérﬂﬁigﬁ'éhaiﬂ%@?ﬁ%?gt %XAErEse%ue &5 c?fge%

I nvent] on may er s

- NOW & naist andepuihegieRylin hemyichain §fa71m9tngd!re amige ﬁw atquence

of SEuaDa a7 sdridcs t hereof . The foregoi ng
enbodi nents are therte to be considered in al

respects illustrative rather than linmting on the
{f} anfimerndatabuliembt clegdednmerising thezmrﬁcamesaqﬁeﬁch ef SEQ ID
NOI TMEMd Nmirdnddibtih AL
Lms_r artnherrr] Qﬁ@r{ Ey \%%BSEB%%%I sﬁcglg%g Fonenee

°fs DA} 2éi:‘ranges that come within the nmeani ng and
range of equivalency of the clains are intended

T R Rl T BB R PR PRISY hsisagtocons
mmh@béféﬁym@b@dmnmmﬁ$a&t®naﬁﬁ@ﬁ#ﬁconpr|S|ng (|) an
|nnunoglobulln i ght chain variable region
ri sing a_ ODRA conprising the anmino acid
cpé"‘%f‘ obgieim B whereinge ingnieoglopgindighfiphais icamgprises
the arhzeo adtil seyuetiathf SRUEIGS. 17, SEChé lamNQogra;&mn RB4l harn -

comflge SO LG AR R R na  heavy

chain variable region conprising a CDRH,

Th@cﬂml’rig rdi8in Bﬂﬁarﬁﬁn? %el%?ﬁ tF'e ol eEuRY dgi’ﬁ%?a ih Borhises

i H2 rrsrqg am no acl d”sequence 0
© %‘EE’? F‘ Rﬁﬂ”e‘l@ CSrS ® M&’) angighe 'WOQO@DRPBE'W chain
compriegp thesinfigp ﬁdtBsa:ﬂ‘nbﬁ@ #GE 19eyptenge of SEQ I D NO.
17. 2. The binding protein of claim1l, wherein the
I mmunogl obulin 'ight chain variable region
The sivging pevteinof@D Rne ot daimsitdp Mg far bies iatienapyaci d
sequence of SEQ ID NO 18, a CDRL2 conprising the
am no acid sequence of SEQ ID NO 19, and a CDR
conprising the am no aci d sequence of SEQ I D NO
20; and the i mmunogl obulin heavy chain variable
regi on conprises a CDRH conprising the am no
aci d sequence of SEQ ID NO 15, a CDRH2
conprising the am no aci d sequence of SEQ I D NO

203, and a CDRH3conprising the amno acid
cnontianre Nnf <SEO 1D NO 17 2 The bi ndi naa nr nt ot N



103 (b) an inmunogl obulin I'ight chain conprising
the am no acid sequence of SEQ ID NO 177, and an
i mmunogl obul i n heavy chain conprising the am no
acid sequence of SEQ IDINNO. 171; (c) an
i mmunogl obulin Iight chain conprising the am no
acid sequence of SEQ ID NO 177, and an
i mmunogl obul i n heavy chain conprising the am no
aci d sequence of SEQ ID NO 210; (d) an

12, ﬁhmﬁﬂﬂg lpp.nl%i'l]l bfnan#( OQQBf cﬂ%ﬁrﬁé q t&mr ué‘ lﬁ‘ﬁhﬁ)mﬁg @rrpe&\.%lng
aci d sequence 0 1,

P“Wﬁﬁﬁﬁ%@ﬁﬁ%@PFﬁ”heavy chaln conpr|S|ng the ani no

aci d sequence of SEQ ID NO. 167; (e) an

g@é&gg arﬁgeﬁrb%f agy o %@E%S q?aﬁni%toc‘%}%r usgr@%ghmng orrrr]ec?ucmg

tummmmmﬁyheMﬂmmeeavy chai n conprising the am no
acid sequence of SEQ ID NO. 171; and (f) an
nogl obulin |ight chain conprising the am no
14. A&éﬁo&‘t Isig@sid SPmBERiNg Hygotidgequghng eaprding an
.mrrmmgm@nex@‘tﬂchﬁ. Remabe ielfah Bf SORBN 638 Q nLbiectiassafisnce
add sequence ng
on Bl B MG BcBnP e el et Rissn sl G Pt o n
i s a nonocl onal antibody or antigen binding
15. AH re%r@és'fbnf\fe@tg%pntsgs ke HucieR: ac[&@%q@negb%lrﬁr‘l@t ein
claim7, wherein the imunogl obulin |1 ght
chaln conprises the amno acid sequence of SEQ ID
16.  AMNOst ckil dompiahg e XpraEEIne gbdddreF biBirEavy chai n
: conprises the am no acid sequence of SEQ I D NO
171. 10. The binding protein of claim?7, wherein
17.  Athhe celfreammmiging lbo lekpressigiheciohednmprigiogp muges atith eequence
cRBHRAG aﬁ‘%rﬁur%ﬁfwﬁim@hfghanﬁg%iﬂ% NGon 3 faim@A S drd&n

i mmunogl obul i'n heavy chain conprises the am no
EXPETHHIO8 B TORPH NGEDY I AR SerpgnceePcoditgdi ndi ng
inprigioglobulia he@nyehain&afdbiclegion®df daitne 1) for use in

therapy. 104 12. The binding protein of any one

of clains Ito 10 for use in inhibiting or
18, Amethecliohgrogeaid the rindingrrraipin@ceqiding togal bpe dfFlaimthéto 6,

thBInfH Ao ﬁ&ﬁﬂlﬂ of any one of clainms 1 to 10 for
romﬁ '

ﬁgﬁﬁ&n in g redu0|nthunDr in
hg "“fA‘OStA':ﬁ’”O ‘ES?*@t@d’fﬁl?E“ ENdgE FYIBRRT tET‘tﬁ'@)e hpst
wbdxgmbsaiehsﬁqmgleb@mm@@l dhginaariatiamegiog babikk i n
byEba AR R olaRn Bl claime 1.6 and a
8ot g nce enco an i nmunogl obul i n
Iébﬁweséhmihﬁ rrvmph@dﬁb@hrr l@ﬁgﬂvm ﬁh&w variahle pegion-amd thes.  An
RarRLrR SR b A hﬁﬁ%glﬁ vER4BY de§ibAY the nucleic acid
sequence of claim 14. 16. A host cell conprising
the expression vector of claim15. 17. A host
cell conprising an expression vector conprising a
nucl ei ¢ aci d sequence encodi ng an i nmunogl obul in
l'ight chain variable region of clains 1-6 and an
expressi on vector conprising a nucleic acid
sequence encodi ng an i mmunogl obul i n heavy chain
variable region of clainms 1-6. 18. A nethod of
produci ng the binding protein according to any
one of clains 1 to 6, the nethod conprising: (i)
growi ng the host cell of claim16 or claim17
under conditions so that the host cell expresses
t he i mmunogl obul i n heavy chain variabl e region
and the immunogl obulin |ight chain variable
region; and (ii) harvesting the imunogl obulin
heavy chain variable region and the
i mmunogl obulin Iight chain variable region.



