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anti boef &gh eﬂﬁgdfrﬁ;tssm lisdragyU Ml YpetiNcal@tire Dl agion sel@entoansaaeltod nonf er

di fferent bi ertie nol ecul e ngi.nee ve di fferent
bi nd ng LB B e e8ple ARy heTRirie A HeE S RAY ST e TR ai 1 o see
Jour naidenﬂiﬁeﬂ rhtmentﬂsdgm:lal’) bk hodstioddBo (rdlat2g to &lantien-20ddg protein conprigiagatl | ns
are a Ie%gpong ﬁ ede\}ﬂ wﬁtrh f%.rliﬂlt(e%'tg% g\'hr &%ee %poort’(fn Sdgan#a ns%%re.rﬂﬂé’ bi
mol ecul€g C4é ero Bt Pi'ns, {'F Aol And TPl i ave rigid
3- sheet secondary structure with a nurler of | oops at the open end of the
coni cal structure which can be engineered to bind to different target
antigens. Anticalins are between 160-180 am no acids in size, and are
derived fromlipocalins. For further details see BiochimBi ophys Acta 1482:
337-350 (2000), US7250297B1 and US20070224633 An affibody is a
scaffold derived fromProtein A of Staphylococcus aureus which can be

engi neered to bind to antigen. The donain consists of a three-helical

bundl e of approximately 58 am no acids. Libraries have been generated by
random sati on of surface residues. For further details see Protein Eng.

Des. SeI 17 455- 462 (2004) and EP1641818A1 Avi ners are

. o Y Y I Y Y ) ——y T



As used herein, the terns "paired VH domain", "paired VL domain", and
"paired VH VL donmai ns" refer to anti body vari abl e domai ns whi ch

speci f i cawbyotoeessant i gen only when paired with their pacrmPeonarisapl e
domain. There is always one VH and one VL in any pairing, and the term
"paired VH domain" refers to the VH partner, t he term"paired VL domai n"
refers to the VL partner, and the term"paired VH VL donmains" refers to the
two donmi ns toget her. he term "anti gen bindi ng protein” as used

her ei naRtigeabinding pegiein Béﬂ?té%aSt manﬁa%wb'm%egw@ﬁta@d wheiRingat dgept e f Hnai n

ant i gf)dhhd]gdﬁmjggiﬁé%\bmﬁgHGFgﬁ)% , VEGRACoradHaedin @cﬂéﬁsﬁbrﬂa &Qﬁ@éﬁtl?@l‘t 5I|n@|m(_!] gGlesar e
capabl e i ndi 0 nd/ or ing nolecul es ma

Sl MRN8 R AR M 1 R T
ﬁnti bo#Has. domak, malifad‘o)'lr?,pri!_,%(\abér)&vl_ |E§{on55!1=_|ﬁVed nbnah:@@uzes mAbdAbs, ﬁf fi bodi es,
et eroconj ygat e ant i i es speci nt the antjgen
b1 nd ng. ol GG &t S aRBeE s ATIoA RSP AEs LArIBeT FIBLS PRETLFTESHOE i ng
nol eculeastiosle@alcb@b(H/VL eomaamllnklemnmlanhndre mlis)pagllndmgdomabd evhdematha astigeh- as a

VH, VH r VL SR cl.f i n r i |nd ently
of a apres Bt BrudRer e R AR el R B s St ARG ESRE SRS ' Yo
2012/ 06865 piodiedR2iba bt @3@@68em1@pabinémgﬁomalndnqhg least oneoofttle areigen blhdleg t hey

may be -

conbi i osna ARkl Bp RA aketine pofid 5D Wb Uheh B ERNTRIO R 2L

exanpl éomamépeﬁ'rﬁca‘rhﬂrb@dalwma@rﬂomm:ﬁsas\/mn@acn)muwemﬁSE:,Q B NOs92,i%3K¥d to a
monocl gngd. ant| body. Antigen binding nolecules may al so conprise a

non- | nmunogl obul i n domain for exanple a domain which is a derivative of a
scaf fol d sB atherapegnihefrevepiianursovidss n oti-HgF entitody peaprising @ KERYP withiapocal i n;

Prot ei Beqfieft@rski@Hn "H%E%?Hﬂ NS Uﬁharﬁénl?o‘dfﬁ%ﬁ@'tﬁe &iti- Iﬁ’@lﬂérﬁidey%o f’lf;éslaC@bRHlSpA)

A-domai n (Avi nmer/ Va 6) ock oteins su
t r ansf &35 1P NQ: F%)ngDB%SS)E IQrN%Q)nC?%&@EQr;PB‘pe@ln QQBAM@'%Q ID 'B%B?) &QR%?pt amer ;
C- t ype (deectD NO:d9YBACHRLS (SEM ES NOIDX). mamvéanbédmfeyistueé ém.mmtlmﬂy&emyme@w tin

(aff|I|ns scorpion toxinkunitz t onmai ns

DZ do ;
pr ot eaéé‘eﬁ)*‘ﬁ #n veypble J&H@'“f‘iOB‘P Syl ﬂ“'@%a%acsumye SG\HPEW”@% Ogé'é%l% 0B;%8ct ed
t o probeiga, ehgi I and & fdght Rha awbblte@omb‘habnnpﬂwm@wnnmmd)add@éq@éncé/&'ﬁﬁortm used

her ei n n e| n ant a on| i ng and/ or

et r AP iR Rorar e s <Dedinent, (38 a6 PO ATctzry SRR BT pr ot ei n
may bl eskiehdEfsetafioeth or SECEIBAN@GE, A8, B, d2yor I8# rehid ragighiochiiGisequed teoset YEAGHN SEQ
prevenrgf') ﬂg gBQraéé\J/r al ligand from binding and/ or activating the receptor.

As use i el VEGF ant agoni st” includes any conpound capabl e of reducing

and or el i lnamathengspatt, theamenhmmeoraddeis‘ahtayti-UGFVEmTady 8yonding totheexanpl e, an
VEG- ag i i e or
ol i 1m oy SeQRUBha b e AT, 1A A7EpiBpE bl Ba LY EAKSY MIRIES, “one
| i gandterapitensi b\lanmggiouw sp@cjécnthobmds to VEGAsIngneeintiodinesnt) the-emitopgbingjomi st ™

I ncl udgsmaRys &%H%@ﬁ wﬁrﬂﬁ%?o%lo%ulﬁ%fs.r{gf‘eol}éﬁétﬂ@délﬂéﬁ*n pru%ah%é?/ﬁb'a'ﬁ%n%o dgAst one

activity of %Eé{ exanpl €, ant'agoni st may bind to HGF and
t hat bPHUFHE snh*?rthln IBNG é%é@6dr08e11|0nil?iat1%2 HIER 0B E34 9F aiyanipo a¢id may  wor k
i ndi r egddu¥ndavithl o8tk BB B0abS, Iggaatggﬁ)@@erhtmga@%térom bi ndi ng the receptor.

I n one enbodi nent of the invention antigen-binding site binds to
antigen w e @?W'%ﬁmé?d'mé'ﬁs’fhelfﬁwn%&buﬁk% @”ﬁb'kélora?'”15(?n‘R9lmalrM\Vlt'bS‘@Y0pM
200pM hARQPiNE amo%a@hearéhtegarsmqormﬁm ed by Bi acoreTM As used

herein, the ter antigen-bindjng site' ers to asite o construct

Whi ch i s CHAEAgR ekt stoat PSR feiaty Sokeate kgt Han ot Hed) b5 BkE gl o
goma! nha\flﬂyamg@b?d aaquanetsetpfa«tﬂmngsm(rjtg Nﬂ)ﬂ]? n64 qs5|1166nm7 I&s, me@ rled g8/ VL
omai ns an be un n a standard anti

ovent Pt gn EreRaRN e s r@n%ﬂowemdaﬁ% B PIRRPSR RGPS (e

The t eamiBo@yrptiatatly tithdC- &hbtemhinusthesefl herein to refer to the constant
domai n of an i mmunogl obulin |ight chain. DETAI LED DESCRI PTI ON OF | NVENTI ON

WO 2012/ 069557PCT/ EP2011/ 070868 The present invention provides
conpositions conprising a Human Gow b Factor (HGF) antagoni st and/or a

Vascul ar Endot helial Growth Factor (VEGF) antagonist. The present invention
al so provides the conbination of an HGF antagoni st and a VEG- ant agoni st

for exanple for use in therapy. The present invention also provides a

met hod of treating di sease by adm nistering an HGF antagoni st in

conmbi nation wth a VEGF antagoni st. The HGF antagoni st and the VEG-

ant agoni st may be adm ni stered separately, sequentially or simultaneously.
I nhi bition of angiogenesis is a therapeutic approach that has been
established with the aimof starving the blood (and hence Iimting the
oxygen and nutrlent) supply to the gromnng tunDur Nhltiple angi ogenesi s
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WO 2012/ 069557PCT/ EP2011/ 070868 i nhi bi ti ng neo-vascul ari zati on can

additionally alter the phenotype of tunours by increasing invasion and

nmet ast asiwo 2@Ae95sreports have shown t hat hypoxi a i nducesTERna@07@ses | s to

produce MET and to have increased signalling via HG-/ MET nedi at ed pat hways

which in turn causes those cells to becone highly notile and to nove to

distal sites (netastatic spread). Furthernore, extended use of VEG-

i nhibitors_al one may pronote the use of alternative neo-angi ogenesis

pat hways, B‘p%\‘?ﬂﬁ@a%pﬁ@ 6 dueptian rrovidss adisperificeantigenaiodindariotsir PMPHSING 2t es

f[ RCF eatSﬁ?a H%—;F antlbohienﬁ%.d:t@arfﬁrﬁlmd febi@op@%rﬂﬁ@'d@m\édfn' the%ﬁfmﬁn%nﬂﬂbdﬂc@hmm@ agent
e actjvi n nt i ppression qQ mour  gr.o angj ogenesi s

bna ofhErL SRR e by e I AT SHEENGPT B G el D s P s

sever abeqaudwc@rsteta@aﬁ uOS&QIEtm 108£1080 168300, A9UPOREIY3 Gapar bi & amboliRGE the a f

pot ent i r istic C tion o

HG- anan / a%t@oé{} ' erseas@g@ﬁ éﬁgﬁgy@a@ ’%%#@@@&%h@gﬁ?ﬁ&f@) hypoxi a

whi | st NOell) \@ngsﬁqmﬁrwem) GIQILZO@E@II NOoZR) r avid.CDRU3 (SEQrIDmKZe24)t He asconbi nati on

of the CIVIt u ent | r tance to

ot ngl o ngeliPedine ShintRE sffhbef ciliste Mol BT B 8o i FRlap a2

i ncr eas@ad sequenceSatcfarthint any @h 5EQ D N@y76bé8 &0t $2broJrcE4eancba lighpthadperibble domajn

dom i SAATREG LIARALORNI SO 266 Bbke HUTBIRR, ThediRlRgON St

may be adm as a mxture of rate nol e

adm ni greeantidHGitantibasly semperisep pbeavy shaie Mar@blﬂdqrr@mewf &BQ I NOafSeand @rtighi cheier ed

W thin tdrer, for exanple within 20 hours, or within 15
hour s (\girgr%\l/j\niéqﬁ]ﬁmg;fsﬁ%gﬂ?ls\@ égr within 10 hours, or within 8 hours, or wthin
6 hours, ofn agother ﬁspﬁc’fh’éﬁﬂ@/e”@n RiPMides an Enmrbﬁ“d'ﬂgrpr%ﬁlﬂ lgPAPHsINgARrantiBiGFwi t hi n
30 m nHﬁtﬁ)%de:on%ﬁﬁg ShERY chain havur@ahﬂJi aieb aé&‘%étﬁh@ﬁﬁe%f SEQTD We®0, 52, tgb,egepéresent

i nvention conprise anti-c-MET anti bodi es npl e, the anti bodi es

descri Be&PAR 'WZ@‘B'Q/*‘GYIW?YL Sequencel%sécﬁé@h‘@rloﬁs%é@ apq ot Igest PRR/MEPDN there
i's proyingiag daﬂa.amhkege@satw Brtibb@y B DlirfkencomprisiRg FOMTItb 28 amindeacils 2ui ephicden

vari abl e ,sequence s«? ?GPME?H‘S fromSEQID NG 92, SEQ I D NO 94, SEQID NG 96 or
SEQ I D e §oMaiR SpRsifi REAR VE¢he anti gen bi ndi ng protein is a nonocl onal

anti body. Tﬂmae?te%e ?wnd)ddéﬁhuTgmaphaxxe@nganmbyasccéjogéﬁmDens@ofasﬂq MO: mﬁlwz w?sloﬁbl e
seqguen S ect.e ro A r | A chal n
of TSEoTi i mer BEBodmen s S CE anor Gme e § Y AP oo gl bod

her ei nSEQ&D &0t ot @wiLdiechamrof SBQIID&IY: 100ndi ng protei n whi ch conpri ses an

NG 108, SEB D RErs 18 P B 1R st ey B P R 857 seo

| D NO a®tgen-binding Iproteinedasaribed ihareim, andche palyriusleptide\endelihganlighinthagenf aby ofdheg

pr ot ei 0 r tigen
R R s e
conpr i éish gerresponds prethigiequvaient @olmmdawﬁquencm, mdwevey IthUFe enelg@rsided tiesit suahhe

ant | geBoiuelb REXNEILoGRBRICAEFnRATbRAIGH koS SBNPARPa AR ol 2Rt | CaSt
70% or at least /5% or at |east 80% or

2012/ 08RBSTRETTERDEFII U7 0868 Stap CPd®Ast 85% or at | east 90% or at |east 95%
or at |easfhegﬁx/énﬁ&%l%‘ﬁ%vﬁ&ed‘ﬁetérﬁ(blﬁa‘ﬁt ﬁ&ws@&ﬁn@@oﬁ@ér@fe@t%@%@ﬂ%@l éi)‘ﬁgﬁ‘}lh?gné rom
SEQ I D NO 104 06, SEQ ID NO 1 SEQ |

NO 19197 B Hol}ﬁn?kfd?"i@%s engEj@‘gl TRy gt #d aSlE@ ¢h9'”l\%a_”099f thqﬁ'@'géﬂlblnﬂ@ﬂ bi ndi ng
prot ei Brobdys c‘feg(frﬂgé@he@ﬂnprl se an anti-HGF anti body according to the
abovedescrj bed aspect of |nve The, anti -HG- apti bod be |i nked
ot he VECETIUETT Ces: ROESIA THNGLO0L A KIUGpe” i Rape amter oo one
enmbodi ﬁmﬂémstdeecrribecu Rerpih hichenktigd d@ﬁiph% mhdos;témofn:gltmrr@taa«\o@t @uc@ﬁphsgg dfostt he
|nvent|o erein the anti rotei n_bin

Lot BB i T A BRI R BB shisne e By B Al Bt ng
domai nandyeotbinding gheoteins dsEribed hdreintemid abid sédoad aettdrgempiisingcd podynocledtiele n
conprises an am no acid sequence that has at |east 70% or at |east 75% or
at | east 80%or at |east 85%or at |east 90% or at |east 95% or at | east
99% sequence identity to a heavy chai ® sequence selected from SEQ | D NO 76,
SEQ I D NO 78, SEQ ID NO 80 or SEQ I D NO 82. In a further enbodi nent
of the invention as described herein the antigen binding protein may
further conprise a |inker sequence for exanple a linker selected from SEQ
ID NO 163-170, SEQ ID NGO 187-190, or SEQ ID NG 195 or 196. In a
further enbodi ment the antagonists are present as one nol ecul e capabl e of
binding to two or nore antigens, for exanple the invention provides a dual
targeting nol ecul e which is capable of binding to HG and VEGF or which is
capabl e of binding to HG- and VEGFR2, or which is capabl e of binding c-MET
and VEGF. The present |nvent| on pr OVI des an ant i gen- b| nd| ng pr otein

o I v o



Such antigen-binding proteins conprise a paired VH VL, for exanple a

nonocl onal anti body, which is |inked to one or nore epitope-binding

domai ns, wonoexmpgsre a donmi n anti body, wherein the bi n#CnEprpeiotoeisns has at

| east two antigen-binding sites, at |east one of which is froman epitope
bi ndi ng domai n, and wherein at |east one of the antigen-binding sites binds
to HG-, and to nethods of producing and uses thereof, particularly uses in
t herapy. The anti gen-bindi ng proteins of the present invention are al so

r ef er r BeFOHiHY éé'%ﬁ&%é‘ﬂ@gany qfdheuntigeniodsy peEseeeriped rigaan a suitabigiture

ant i geﬁma.bn@rg@nm@gemnmff&acmhﬁeﬁreg@ent invention has at |east two
anti gen-bindin mt@irthfor i as two binding sites, faor exanple

where the {95 8YENHPHETHE RPY SH‘ ag‘i‘?é‘é‘ftFF&OWO%‘t&“ cgmpy @ta“eaﬁf'%b'@”%?ﬂ an

ant i geprotdntlad deacried ba@inki srarmgesticaly dtagptseciridrci ty for a second epitope on
the sanme antigen. In a further enbodi ment there are 4 antigen-binding
sites, or 6 antigen-binding sites, or 8 antigen-binding sites, or 10 or

nor e aBRiIlg’éDESCmﬁTrlgNsﬂ)E BRAWINGSne enbodi ment the anti gen-binding protein
has sp IfICI n_on. igen |l e two antigens, or for
t hree gﬁ gensI Core B'Pér'?gg P%?ﬁef'g%%@{boagsm\;q%aﬁ%gggnbodl ment of the
presenﬁgunevZeﬂMvmu celheelleqmlrfemt@nlaissaui ng domain is an i munogl obulin single

Va”ab\:‘agr%%”abéhﬂm umarh bmBfidal ¢ Sh%ﬂ?eiuétcgf%%w%égf G NGrof the

antigen=bindin roteins desery cap abI e of neutralising
one or Figtieet a?q:ME@ehlstumarwmtebcaqu@rcbertdhé@hahmlls (W@ﬁnﬂﬂ% apfl VRefut r al i si ng HGF
and they,wdl B>§- oVREr GARRBBN GssQf. neutralising VEG-. The term

"neutral’l ses” grarmatl cal variations thereof as used throughout the
pr esenfigyiedci Bﬁ'FE,Cé’ftqetbﬁ"Qrﬁ'Oﬁ@IS@M on to antigen-binding proteins of the
i nvention neans that a biological activity of the target is reduced, either
totally or _partially, in the presence of the antigen-binding proteins of
t he pr§§ fiRitionSyent i on i n conparison to the activity of the target in the

absence of Tisdiehn m?dteugsaafm@ngh lﬁsﬁdlaé@mahdmjes B@M% hétl liRed todh |Wn5@ol§w@(f&g§) but
not Ilmgg} one or e Iﬁj Lckln ﬁ blndlnc?‘ preventlr‘l\&‘rci1
| i gand SREPIAVRE PRJPIGRD 19 636% w 'HBW?V Uch3i| of o dhaip @pEROFY. ecting

ef fect Ffay E@Iﬁ@isb@ﬁk’;ﬂtlhé e reglon of anLai‘MBd)d:‘/, @’fwﬁlﬂuﬁéﬁédnﬁoﬁté o @m@@:n@ﬁaaisur ed in
severa se of

f th
! OB Tam g o R s eearste 2Bl AR A el Phich W1 T gand
bi ndi nge bo artiéica phiareranfi htmhmannyd pémata iconsesmht mgtonﬁ.cﬂudemtem szaﬁ&ﬂdsde&,ccrontpesta in

Exanpl tr i S _.ass .
assess?rr'lgqu%P tl?'enlad ‘r%éejsas gb(#'tr'?%p n§r°§%§)fr? %)Oﬁs%gt r%@ﬁs( ﬁ% "?ﬂéewﬁ%Fyleaéjr ¥t8'r'? IS
st i nul s¢afdldlggmpi@e} aifull IgEeSysh emeenlm ecaffbldswilitbeabpableny baing ligjed thotheli prgtefpr ot ei n.

HG- pr i i - -' Nl

compr1 STy R < BIE ol o i v ERABER SROHEES, IR PR i pr ot 10
P14210Yinding detaingér sEudaenedinss dine vhl anfl WEGmainaor the hﬂm@ud dght coainsex{ alrpl e by
the as%ﬁ\}ﬁ?d%ﬁér% bOARE irlyBntfoX HHH Kistldk: paiePl PRtk Séarofil tabl e for use in this
assay I ncludes VEGF165whi ch conprises the sequence of NCBI Reference

NP_00 10205@*9152'n(aljra§mcbﬁhq ipyenpians prygisies an antigen: bieginghrotelgdMprisiag 3 eigimg

neut r akdFaiivhith bRAPriY 8IMBAE ondYaikd YERA! d@ﬂwainh%k&?&rdﬁ@%ﬁﬁi]o@ ébﬁbﬁ@buﬁlﬁﬁd"’ee” the
ligand and its receptor in the presence of neutralising anti gen bi ndi ng

pr ot ei ACHFIBS: KAGHT thﬁ Peired VAY Y'— d%??d’ sheeficaebindse HSkadsl t@e eRifoRe BN assays.
WO 2013640 3fetifeally B0 dolthe VE86 &nd whereinl the 0N SF S0 dabtRAk phikeneg demdiher ef or e

provi ded antigen bindin rote according to the invention described
her ei nCORRTERS SIF AT ARACEN RO GR TANO™SF SHedh 981 2i ng for VEGE. In a
further embatdomant” id Hrvidediptot@h evicied wamh lhlsenertbmarul@ur@m@épehMt atwerst ng to

the i nvgntion de cribed herein where otelnl

ot r APt OF RS Catsralys Saans v dogonsbe o ek G 0pl opele BEEBEIT o6 ¢ e
pr esentn mmwe:a!;esmnayttieadeed senpovey bclieshstentet geothéri proteing withatt &issisf fahdtioh ohave at

| east sibshanhd ak Lie Sl Al 8L REUATAN! 2 AAGhIINatigd 6, AL 9Rf! ndi ng
prot ei ns exenpri ‘ant i gen- I'ng proteins © e

i nvention have speC|f|C|ty for HG-, fdr exanple they conprise an

epi t ope- bi ndi ng domai n which is capable of binding to HG, and/or they
conprise a paired VH VL which binds to HG-. The antigen-binding protein my
conprise an anti body which is capable of binding to HG-. The

anti gen-binding protein may conprise an i mmunogl obulin single variable
domai n which is capable of binding to HG . The anti gen-bi ndi ng
proteins of the invention have specificity for VEG-, for exanple they
conpri se an epitope-binding domain which is capable of binding to VEG,
and/or they conprise a paired VH VL which binds to VEG-. The

antlgen b|nd|ng proteln may conprlse an antlbody mhlch i's capable of

—— o, . - o I T



In a further enbodinent there is provided an antigen binding protein which
conpetes for binding to both HGF and VEGF and conprises the variabl e heavy
chai n sequenor/®seisected from SEQ | D NO 92, SEQ | D NO 94 pCSER201D0NBs96 or
SEQ I D NO 98, SEQ ID NO 104, SEQ ID N0106, SEQ ID NO 108, SEQ ID NO 110,
SEQ I D NO 191, SEQ ID NO 192, SEQ ID NO 193 or SEQ I D NO 194. In one
enbodi nent there is provided an antigen binding protein according to the
i nvention described herein wherein the antigen bindin rotein binds to
VEGF, P Ype@ﬂ‘é‘?ﬁﬂ”@”t FREPRIRDY @@He'ﬂﬁehﬁ?%ﬁﬁt%ﬂﬁ‘glaﬁt"?,oéib‘rﬁ?”as’%s&%ﬁﬁ'”é-pFtttB‘TfféfOEﬁ ndi ng

domai n .mhu@tompe@@aﬁuao%Eﬁﬁa@@awa@u inddifRed &ﬂidb@&i&nﬁln@d’bﬂ@(aﬁfp@ @i which
conpri ses an am no, aci [’%gence t hat has gast 75% or

at | eaSP€ YOUREEOPINFVSPES) S%jﬁé?ﬂ‘ﬁﬂ%ﬂ*}' Cﬁ?ﬁra&tﬁ”ﬁt'éag?”t@%% or at
| east 94¥4blerdoataink eﬁshtu&'a%a)fabetdohemsWhQS%&aﬁuemﬁcatedieﬁtcbmynsew ar eequence

SEo | DB e PLARLFI85:T ERITY ReP1% G o Rt e | 0o

enbodi biadihg eheltaamd @enﬁdmyrodthegulplengtelduma]h t he present i nvention has

speci fi ci mare than ti.gen . for , | e of
P L e P A o AT S B SR BB e
pr esentVy, Mmem) ithoet sp@uﬁcawaatnde amfantjgendr ejtobiShdeped da/ElIEBT 8 diffetentavi exgicsl oy .

I di t
R e e S M e o i
HGF, f bete@xraW‘pmer)wrtb om,ldgéamrtbwarmbhgemr@twvnrlablﬁr@magegvhare teppthepregibnndi ng
domai noM@Bn%l% RO At rbQi Hétﬂ: MR 'byttﬁl@su Fn&%o@btﬂgﬁh R}Qna%re%ﬁia(h Ganprises

an am no aC| sequence as at east { or a 75% or at |east
80% or wa@re|taemmlsegt9wm amglpe@@qblegmamblms ﬂ”@%'”%%d@ﬂ“&a@f the adslitiogglo,
sequenos‘r.abré%maw) £ o%ma@aa\ﬁﬁbdap%hdﬁ@qye@c‘ssmé ab sﬁt.a%uhéamuﬁE@qd@vé\@ol@ SEQ
| D NO 78, % NO. SEQ W || under st ood t hat

any of df”ﬁ@” a '?f‘g'éﬁaﬂﬁpﬁd’if H@d'ﬁg 1 &1 digeacihe bR 'heﬁeélhﬁr%y“rb@”w&%‘%@” of

bi ndi ngn@lé@a@blemﬁemaﬁéy wmn%nramhb@w%mﬂle/doniam bwagmha;deagmgletamruasahed_ by
st ochi orretblre doanal usi n scrs bed in
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Hezareh et al., J. Virol. 2001, 75 (24); 12161-12168). In one

enbodi nent of the present invention there is provided an antigen binding
protein conprising a constant region such that the antigen binding protein
has reduced ADCC and/or 19 WO 2012/069557PCT/ EP2011/ 070868 conpl enent
activation or effector functionality. In one such enbodi nent the heavy
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I n one enbodi nent of the present invention, such nutations are in one or
nore of positions selected from 239, 332 and 330 (1gGl), or the equival ent
posi ti onswOrotdsess71 gG i sot ypes. Exanpl es of suitabl e mrCatEPomng/oa0868 5239D
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In one such enbodi nent of the present invention there is provided an
antigen binding protein conprising a heavy chain constant regi on which
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23 WD 2012/ 069557PCT/ EP2011/ 070868 a nodified I gG constant donmai n, wherein
the presence of the nodified I gG constant donain increases the in vivo half
life of twe 2ariegssm bi ndi ng protein. PCT Publ i cat iPom/HR2011)0D86%/ 42072
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starving the blood (and hence limiting the oxygen and nutrient) supply to the growing tumour.

Multiple angiogenesis inhibitors have been therapeutically validated in preclinical cancer models and

several clinical trials. Avastin (Bevacizumab), a monoclonal antibody targeting VEGF, has been

approved as a first line therapy for the treatment of metastatic colorectal cancer (CRC) and non

small lung carcinoma (NSCLC) in combination with chemotherapy and many small molecule

compounds are in preclinical and clinical development. In certain cancers, such as breast and colon,

agents such as these can slow the progression of the disease and lead to increased patient survival

times of several months when given in combination with chemotherapy, but not when given alone.

Indeed in several clinical trials the Bevacizumab-only arm was terminated early due to inferior

performance relative to the plus chemotherapy (CT) arms. Initially this observation appeared

paradoxical, since reducing the tumour blood supply has been shown to restrict the extent to which

CT can be delivered to the tumour. Attempts to rationalize this observation are based on the

proposition that an effect of Bevacizumab is to “"normalize” the characteristically disordered

vasculature of tumours. One postulated effect of the vascular normalization is the reduction of

interstitial fluid pressure (IFP), resulting in increased blood flow and penetration of the CT agents to

the core of the tumour. An alternative theory for the effectiveness of Bevacizumab in combination

with CT suggests that the blockade of VEGF reduces nutrient and oxygen supply and triggers pro-

apoptotic events that augment those induced by the CT.

Recent work in /7 vivo models has begun to cast more light on the lack of long term efficacy of

anti-angiogenesis inhibitors when used in mono-therapy to target inhibition of the VEGF pathway in

the clinic. Several reports demonstrate the anti-tumour effects of such an approach but also show

concomitant tumour adaptation and progression to stages of greater malignancy, with heightened

invasiveness and in some cases increased lymphatic and distant metastasis. Therefore, a

consequence of ‘starving’ cancer cells of oxygen (hypoxia), additional to its beneficial effect on the

primary tumour growth, appears to be to drive the tumour cells elsewhere in search of it. In other

words, anti-angiogenic therapy that produces anti-tumour effects and survival benefit by effectively
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possibility of drug resistance as survival rates increase.

Hence, a bispecific molecule will combine in a single agent the activity of an HGF antibody
(suppression of tumour growth, angiogenesis and metastasis) with the anti-angiogenic effects of
VEGF blockade, and has several advantages over the use of each component separately. Thereis a
potential for synergistic effects since the simultaneous neutralization of HGF and VEGF could
suppress the metastatic response of the cells to hypoxia whilst delivering improved angiogenic
control. Furthermore, the combination of these two activities could limit the potential for drug
resistance to single agent anti-angiogenesis therapies as patient survival rates increase.

Such antagonists may be antibodies or epitope binding domains for example immunoglobulin
single variable domains. The antagonists may be administered as a mixture of separate molecules
which are administered at the same time i.e. co-administered, or are administered within 24 hours of
each other, for example within 20 hours, or within 15 hours or within 12 hours, or within 10 hours,
or within 8 hours, or within 6 hours, or within 4 hours, or within 2 hours, or within 1 hour, or within
30 minutes of each other.

Other HGF antagonists of use in the present invention comprise anti-c-MET antibodies, for
example, the antibodies described in W02009/007427.

In another aspect of the invention there is provided an antigen binding protein which
comprises the heavy chain variable sequence selected from SEQ ID NO:92, SEQ ID NO:94, SEQ ID
NO:96 or SEQ ID NO:98. In an embodiment, the antigen binding protein is a monoclonal antibody.
The antigen binding protein may comprise a light chain variable sequence selected from SEQ ID
NO:100 or SEQ ID NO:102, or a light chain of SEQ ID NO:86 or 88.

In one aspect of the invention as described herein there is provided an antigen binding protein
which comprises an amino acid sequence selected from SEQ ID NO:104, SEQ ID NO:106, SEQ ID
NO:108, SEQ ID NO:110, SEQ ID NO:191, SEQ ID NO:192, SEQ ID NO:193 or SEQ ID NO:194.

In one embodiment there is provided an antigen binding protein according to the invention
described herein wherein the antigen binding protein binds to VEGF, for example the antigen binding
protein comprises an epitope-binding domain which binds to VEGF and wherein the antigen binding
protein comprises an amino acid sequence that has at least 70%, or at least 75%, or at least 80% or
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P331,
R356,
N390,
1437,

E333, K334, 1335, S337, K338, K340, 842, R344, E345, 345, QB47,
M358, 1359, K360, N361, Y373, S375, S383, N384, (B86, E388, N389,
K392 208989558400, D401, K414, R4A16, Q418, 419, NERT/EPWI2R708E8I30,
KA39, S440, S442, S444, and KA447)

at least 85% or at least 90% or at least 95% or at least 99% sequence identity to an amino acid
sequence selected from SEQ ID NO:104, SEQ ID NO:106, SEQ ID NO:108 or SEQ ID NO:110, SEQ
ID NO:191, SEQ ID NO:192, SEQ ID NO:193 or SEQ ID NO:194. The antigen binding protein may
further comprise an anti-HGF antibody according to the abovedescribed aspect of the invention. The
anti-HGF antibody may be linked to the VEGF specific epitope-binding domain by a linker.

In one embodiment there is provided an antigen binding protein according to the invention
described herein wherein the antigen binding protein binds to HGF, for example the antigen binding
protein comprises an epitope-binding domain which binds to HGF, and wherein the antigen binding
protein comprises an amino acid sequence that has at least 70%, or at least 75%, or at least 80%
or at least 85% or at least 90% or at least 95% or at least 99% sequence identity to a heavy chain
sequence selected from SEQ ID NO:76, SEQ ID NO:78, SEQ ID NO:80 or SEQ ID NO:82.

In a further embodiment of the invention as described herein the antigen binding protein may
further comprise a linker sequence for example a linker selected from SEQ ID NO: 163-170, SEQ ID
NO:187-190, or SEQ ID NO:195 or 196.

In a further embodiment the antagonists are present as one molecule capable of binding to
two or more antigens, for example the invention provides a dual targeting molecule which is capable
of binding to HGF and VEGF or which is capable of binding to HGF and VEGFR2, or which is capable
of binding c-MET and VEGF.

The present invention provides an antigen-binding protein comprising a paired VH/VL domain
which is linked to one or more epitope-binding domains wherein the antigen-binding protein has at
least two antigen-binding sites at least one of which is from an epitope binding domain and wherein
at least one of the antigen-binding sites binds to HGF.

The present invention provides an antigen-binding protein comprising a paired VH/VL domain
which is linked to one or more epitope-binding domains wherein the antigen-binding protein has at
least two antigen-binding sites at least one of which is from an epitope binding domain and at least
one of which is from a paired VH/VL domain and wherein at least one of the antigen-binding sites
binds to VEGF.

Such antigen-binding proteins comprise a paired VH/VL, for example a monoclonal antibody,
which is linked to one or more epitope-binding domains, for example a domain antibody, wherein
the binding protein has at least two antigen-binding sites, at least one of which is from an epitope
binding domain, and wherein at least one of the antigen-binding sites binds to HGF, and to methods
of producing and uses thereof, particularly uses in therapy.

The antigen-binding proteins of the present invention are also referred to as mAbdAbs.
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of the target is reduced, either totally or partially, in the presence of the antigen-binding proteins of

234,

the present invention in comparison to the activity of the target in the absence of such antigen-
binding proteins. Neutralisation may be due to but not limited to one or more of blocking ligand
binding, preventing the ligand activating the receptor, down regulating the receptor or affecting
effector functionality.

Levels of neutralisation can be measured in several ways, for example by use of any of the
assays as set out in the examples below, for example in an assay which measures inhibition of ligand
binding to receptor which may be carried out for example as described in Example 10. The
neutralisation of HGF, in this assay is measured by assessing the decrease in phosphorylation of MET
(Met phosphorylation is stimulated by HGF) in the presence of neutralising antigen-binding protein.
HGF protein suitable for use in this assay includes the HGF protein comprising the sequence of NCBI
Reference Sequence: NM_000601.4 (UniProt ID P14210). Levels of neutralisation of VEGF can be
measured for example by the assay described in Example 11. VEGF protein suitable for use in this
assay includes VEGF;¢s which comprises the sequence of NCBI Reference NP_001020539.2 (UniProt
ID: P15692).

Other methods of assessing neutralisation, for example, by assessing the decreased binding
between the ligand and its receptor in the presence of neutralising antigen-binding protein are
known in the art, and include, for example, Biacore™ assays.
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250, 252, 256, 259, 264, 265, 267, 269, 270, 276, 284, 285, 288, 289, 290,
291, 292, 294, 297, 298, 299, 301,
WO 2012/069557 PCT/EP2011/070868

In one embodiment there is therefore provided antigen binding proteins according to the
invention described herein which are neutralizing for HGF or neutralizing for VEGF. In a further
embodiment there is provided antigen binding proteins according to the invention described herein
wherein the antigen binding protein is neutralizing for both HGF and VEGF.

In an alternative aspect of the present invention there is provided antigen-binding proteins
which have at least substantially equivalent neutralising activity to the antigen binding proteins
exemplified herein.

The antigen-binding proteins of the invention have specificity for HGF, for example they
comprise an epitope-binding domain which is capable of binding to HGF, and/or they comprise a
paired VH/VL which binds to HGF. The antigen-binding protein may comprise an antibody which is
capable of binding to HGF. The antigen-binding protein may comprise an immunoglobulin single
variable domain which is capable of binding to HGF.

The antigen-binding proteins of the invention have specificity for VEGF, for example they
comprise an epitope-binding domain which is capable of binding to VEGF, and/or they comprise a
paired VH/VL which binds to VEGF. The antigen-binding protein may comprise an antibody which is
capable of binding to VEGF. The antigen-binding protein may comprise an immunoglobulin single
variable domain which is capable of binding to VEGF.

In one embodiment there is provided an antigen binding protein which compete with the
antigen binding proteins herein described. For example an antigen binding protein which competes
for binding to VEGF with an antigen binding protein which comprises an amino acid sequence
selected from SEQ ID NO:104, SEQ ID NO:106, SEQ ID NO:108, SEQ ID NO:110, SEQ ID NO:191,
SEQ ID NO:192, SEQ ID NO:193 or SEQ ID NO:194.

For example an antigen binding protein which competes for binding to HGF with an antigen
binding protein which comprises the variable heavy chain sequence selected from SEQ ID NO:92,
SEQ ID NO:94, SEQ ID NO:96 or SEQ ID NO:98.

In a further embodiment there is provided an antigen binding protein which competes for
binding to both HGF and VEGF and comprises the variable heavy chain sequence selected from SEQ
ID NO:92, SEQ ID NO:94, SEQ ID NO:96 or SEQ ID NO:98, SEQ ID NO:104, SEQ ID NO106, SEQ ID
NO:108, SEQ ID NO:110, SEQ ID NO:191, SEQ ID NO:192, SEQ ID NO:193 or SEQ ID NO:194.

In one embodiment there is provided an antigen binding protein according to the invention
described herein wherein the antigen binding protein binds to VEGF, for example the antigen binding
protein comprises an epitope-binding domain which binds to VEGF and wherein the antigen binding
protein comprises an amino acid sequence that has at least 70%, or at least 75%, or at least 80%
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or at least 85% or at least 90% or at least 95% or at least 99% sequence identity to a sequence
selected from SEQ ID NO:104, SEQ ID NO106, SEQ ID NO:108, SEQ ID NO:110, SEQ ID NO:191,
SEQ ID NO:192, SEQ ID NO:193 or SEQ ID NO:194

In one embodiment the antigen-binding protein of the present invention has specificity for
more than one antigen, for example it may be capable of binding HGF and VEGF. In one
embodiment the antigen-binding protein of the present invention is capable of binding HGF and
VEGF simultaneously.

In one embodiment there is provided an antigen binding protein according to the invention
described herein wherein the antigen binding protein binds to HGF, for example the antigen binding
protein comprises an epitope-binding domain which binds to HGF and wherein the antigen binding
protein comprises an amino acid sequence that has at least 70%, or at least 75%, or at least 80%
or at least 85% or at least 90% or at least 95% or at least 99% sequence identity to a heavy chain
sequence selected from SEQ ID NO:76, SEQ ID NO:78, SEQ ID NO:80 or SEQ ID NO:82.

It will be understood that any of the antigen-binding proteins described herein may be capable
of binding two or more antigens simultaneously, for example, as determined by stochiometry
analysis by using a suitable assay such as that described in Example 7.

Examples of such antigen-binding proteins include anti-VEGF antibodies which have an epitope
binding domain which is a HGF antagonist, for example an anti-HGF immunoglobulin single variable
domain, attached to the C-terminus or the N-terminus of the heavy chain or the C-terminus or N-
terminus of the light chain.

Examples of such antigen-binding proteins include anti-HGF antibodies which have an epitope
binding domain which is a VEGF antagonist attached to the C-terminus or the N-terminus of the
heavy chain or the C-terminus or the N-terminus of the light chain. Examples include an antigen
binding protein comprising the heavy chain sequence set out in SEQ ID NO: 76, 78, 80, 82 or 84
and/or the light chain sequence set out in SEQ ID NO: 86 or 88, wherein one or both of the Heavy
and Light chain further comprise one or more epitope-binding domains which is capable of
antagonising VEGF, for example by binding to VEGF or to a VEGF receptor for example VEGFR2.
Such epitope-binding domains can be selected from those set out in SEQ ID NO: 181, 182 and SEQ
ID NO: 104, 106, 108, 110, 191, 192, 193 or 194.

In a particular embodiment, the antigen binding protein comprises the heavy chain sequence
of SEQ ID NO:78 and the light chain sequence of SEQ ID NO:86, wherein one or both of the heavy
and light chains, optionally the heavy chains, further comprise an epitope-binding domain attached
thereto which is capable of antagonizing VEGF or VEGF receptor, optionally VEGF. In a particular
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embodiment, the epitope binding domain has a sequence set forth in SEQ ID NO:194. The epitope
binding domain may be attached to the antigen binding protein by means of a linker of 1 to 20
amino acids in length, as described herein.

Examples of such antigen-binding proteins include HGF antibodies which have an epitope
binding domain comprising a VEGF immunoglobulin single variable domain attached to the c-
terminus or the n-terminus of the heavy chain or the c-terminus or n-terminus of the light chain, for
example an antigen binding protein having the heavy chain sequence set out in SEQ ID NO: 112-
162, and the light chain sequence set out in SEQ ID NO: 86 or 88.

In one embodiment the antigen-binding protein will comprise an anti-HGF antibody linked to
an epitope binding domain which is a VEGF antagonist, wherein the anti-HGF antibody has the same
CDRs as the antibody which has the heavy chain sequence of SEQ ID NO:78, 82 or 84 and the light
chain sequence of SEQ ID NO: 86, or the antibody which has the heavy chain sequence of SEQ ID
NO:48, and the light chain sequence of SEQ ID NO: 50, or the antibody which has the heavy chain
sequence of SEQ ID NO: 52, and the light chain sequence of SEQ ID NO: 54, or the antibody which
has the heavy chain sequence of SEQ ID NO: 56, and the light chain sequence of SEQ ID NO: 58.

In one embodiment the antigen-binding protein will comprise an anti-HGF antibody linked to

an epitope binding domain which is a VEGF antagonist, wherein the heavy chain sequence comprises

SEQ ID NO:112, 114, 115, 117, 118, 123, 125, 126, 131, 133 or 134 and the light chain sequence
comprises SEQ ID NO:86 or 88.

Further details of HGF antibodies which are of use in the present invention are given in
W02005/017107, WO2007/143098 and W02007/115049. Other examples of such antigen-binding
proteins include anti-HGF antibodies which have an anti-VEGF epitope binding domain, attached to
the c-terminus or the n-terminus of the heavy chain or the ¢-terminus or n-terminus of the light
chain wherein the VEGF epitope binding domain is a VEGF dAb which is selected from any of the
VEGF dAb sequences which are set out in SEQ ID NO: 104, 106, 108, 110, 191, 192, 193 or 194.

In one embodiment the antigen-binding proteins include anti-HGF antibodies which have an
anti-VEGF epitope binding domain, attached to the c-terminus or the n-terminus of the heavy chain
or the ¢c-terminus or n-terminus of the light chain wherein the VEGF epitope binding domain is a
VEGF dAb which is selected from any of the VEGF dAb sequences which are set out in SEQ ID NO:
104, 106, 108, 110, 191, 192, 193 or 194.

The term “Effector Function” as used herein is meant to refer to one or more of Antibody
dependant cell mediated cytotoxic activity (ADCC) , Complement—dependant cytotoxic activity (CDC)
mediated responses, Fc-mediated phagocytosis and antibody recycling via the FcRn receptor. For
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IgG antibodies, effector functionalities including ADCC and ADCP are mediated by the interaction of
the heavy chain constant region with a family of Fcy receptors present on the surface of immune
cells. In humans these include FcyRI (CD64), FcyRII (CD32) and FcyRIII (CD16). Interaction
between the antigen binding protein bound to antigen and the formation of the Fc/ Fcy complex
induces a range of effects including cytotoxicity, immune cell activation, phagocytosis and release of
inflammatory cytokines.

The interaction between the constant region of an antigen binding protein and various Fc
receptors (FcR) is believed to mediate the effector functions of the antigen binding protein.
Significant biological effects can be a consequence of effector functionality, in particular, antibody-
dependent cellular cytotoxicity (ADCC), fixation of complement (complement dependent cytotoxicity
or CDC), and half-life/clearance of the antigen binding protein. Usually, the ability to mediate
effector function requires binding of the antigen binding protein to an antigen and not all antigen
binding proteins will mediate every effector function.

Effector function can be measured in a number of ways including for example via binding of
the FcyRIII to Natural Killer cells or via FcyRI to monocytes/macrophages to measure for ADCC
effector function. For example an antigen binding protein of the present invention can be assessed
for ADCC effector function in a Natural Killer cell assay. Examples of such assays can be found in
Shields et al, 2001 The Journal of Biological Chemistry, Vol. 276, p6591-6604; Chappel et al, 1993
The Journal of Biological Chemistry, Vol 268, p25124-25131; Lazar et al, 2006 PNAS, 103; 4005-
4010.

Examples of assays to determine CDC function include that described in 1995 J Imm Meth
184:29-38.

Some isotypes of human constant regions, in particular IgG4 and 1gG2 isotypes, essentially
lack the functions of a) activation of complement by the classical pathway; and b) antibody-
dependent cellular cytotoxicity. Various modifications to the heavy chain constant region of antigen
binding proteins may be carried out depending on the desired effector property. IgG1l constant
regions containing specific mutations have separately been described to reduce binding to Fc
receptors and therefore reduce ADCC and CDC (Duncan et al. Nature 1988, 332; 563-564; Lund et
al. J. Immunol. 1991, 147; 2657-2662; Chappel et al. PNAS 1991, 88; 9036-9040; Burton and Woof,
Adv. Immunol. 1992, 51;1-84; Morgan et al., Immunology 1995, 86; 319-324; Hezareh et al., J.
Virol. 2001, 75 (24); 12161-12168).

In one embodiment of the present invention there is provided an antigen binding protein
comprising a constant region such that the antigen binding protein has reduced ADCC and/or
19
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encodi ng antigen binding protein. The nutation includes an am no acid
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and I332E or in a further embodiment it is mutated at three or more positions selected from 239 and
332 and 330, for example S239D and I332E and A330L. (EU index numbering).

In one embodiment of the present invention, the antigen binding protein comprises a heavy
chain constant region with an altered glycosylation profile such that the antigen binding protein has
enhanced effector function. For example, wherein the antigen binding protein has enhanced ADCC or
enhanced CDC or wherein it has both enhanced ADCC and CDC effector function. Examples of
suitable methodologies to produce antigen binding proteins with an altered glycosylation profile are
described in W02003/011878, W02006/014679 and EP1229125, all of which can be applied to the
antigen binding proteins of the present invention.

The present invention also provides a method for the production of an antigen binding
protein according to the invention comprising the steps of:

a) culturing a recombinant host cell comprising an expression vector comprising the isolated
nucleic acid as described herein, wherein the FUT8 gene encoding alpha-1,6-fucosyltransferase has
been inactivated in the recombinant host cell; and

b) recovering the antigen binding protein.

Such methods for the production of antigen binding proteins can be performed, for example,
using the POTELLIGENT™ technology system available from BioWa, Inc. (Princeton, NJ) in which
CHOK1SV cells lacking a functional copy of the FUT8 gene produce monoclonal antibodies having
enhanced antibody dependent cell mediated cytotoxicity (ADCC) activity that is increased relative to
an identical monoclonal antibody produced in a cell with a functional FUT8 gene. Aspects of the
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In other enbodinents it may conprise a protein scaffold, for exanple an 1gG
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( TVSDVP) n( Baof5hPi s &mRodi mS”ta?f&hWGSe”E TWP;W(@?WWQ@P SindingLmteiid me0.
Exanpl esmHsing WGhuthted K Rd §h|ihéWc| Hed@y dhiﬂea%?am@famwéa@ﬁ Qéid\aiﬁtrgémiﬂain@'ﬁ%téigEQ :jD

ereln n an

NO. 57 DSP) n =

o1 Y et BRIV IR OGS G o e G e aP CURBr B SHEs  an

\Arrgo ( ifiﬁalib‘jP)dn (e@)prore \(Mg@éia;itgwae eae1 giﬂﬁor@é@tl"(e&:ﬂ@vir@ f?l@tiorisQEﬂhanée'EGDQSB)rn( GS) m
erein .n A . 0 er...e IS NO

o o SuBrceskt: TESus ot R it dtens are relital R P Gy 8742 ahf: her

enbodi fmrekamﬂrietmpndtamms biersdiectgd dromed2B9D snd 13akEahdt AB30hdn bgurﬂ'ceaémbd)ctdndmt t he

i nk VAAP h nb th i i.ndi

|1 nkea DALY LR el PP o Rt b R Bt R Foftl it ¥ Reorele

t he epfr‘omdngilmdneignbmimrmthesheiavmm doostartieedign ws ah fabiéred blycasylatidnipnifde ' GS' .
scaf f oPir By ERe el Bieds2 o 5RhsRPR .98k i PR Re e ahBE Bl e B
human defumwlaueﬂ»mmthat stid antégearbiiidingtpieteininak @ enhaaced wifectprfusEon inroN@ai®l, SEQ
I D NO Y/ 88, SE
N %vggagrﬁﬁgﬁigalt hGA- éiﬁr%aeré%%]dei? H\ané @otgﬁ%@vlti?aﬁ'ﬂ;rﬁé?ogio;elﬁsﬁ?eﬂe&m?a.% Q
addi t i eengiant egiod lasking paid mutedings and aftered ghf@@ﬁyléwpfﬁ% addi ti onal G ycine and

Serine resheHiRS- mezhesnnam.hg iaﬁ’ci?_;%h bfn@ﬁub@%!ﬁénsr@)fhé’ﬁre%nt hb@nt@ﬁmvaloésng or end
of the al bum n-derived thin the al bum n-deri ved

sequen%rea%%l"es'v%ha'fslh%ﬂf %UFmR@Fe@%bM(E\]'qQH@attoﬁ&é @%'@f‘"“ﬁ%&'oquh" GosaND NO. 167

and SE@brh&n DIOFRAFC receptorlrﬁo.qyf@ sidHoramt . the antigen-binding protein of
t he presentq%@venti on conp ||és s at | east one anti en- bi ng@b? site, for

exanpl e at EWW'%E?%B R 3sgheiBTrarA! Cviﬁ?e@ iRaYE R ¥ Bt bi ndi ng
human &ernuamiﬁd Ludiith ontibody levélibpa®ing 8D S gictatite retdrpecrreharneidahnd &habes3

ot SeRaRoflEt g idcRonged oy dTRlaRer 166 ol e BtaatviSles by HadindlisE e nai ng

at | eaatd Bthay bihdao F&noaref‘reoytledBoutnntﬂ:(&urariettuoge[nscontfast Iwmoietlﬂesi thatide roapabl e of

2012/ 0BRES e s DRl st et B KSRa Bl ARG tng ordaec

ant i gen- bi it mapn@aldicRh reseftor is belevédtorpedivolvae n oty argibedypdieardnoe andstbei n t he

manuf a t | kv uire
g og ALeftest s EEUeE RS brgRing i Feb PPin R AT 57 SR K Lo By

si gnal Anep-Reydamnol/E&H39-36eh Humamlacd residiles detemuinaslto injerecilirecttywethi man| ung
(smal | eG&! ihcifes ii@ik35§{rb$4 ‘Ef‘ézhé ThPI0PSERIA, AQ%?%#@%&:«}S ERIRALs at! dny Bf these

gast ri C, hea ecC anonu, sar cona so | ncl are prinmary and
secondapstionfraesssestin Eys ssetianmay rrable creasad seruyhalife ariﬂﬁ@r JterpdieEfecteo gl i omas

(i ncl ugdiRaiePSIHIBIBSAding Brite8 bR veidngodendr omas, astrocytomas (1 ow
grade, anapl astic and glioblastoma nultiforne) rredul | obl ast onmas

gangl i onasANGERRAARAS %!”%‘?f&h%?féieﬂbi'?ﬁ%“t'o'@ﬁéiha‘fﬁ apiaz add mediretiensdhetui t h

undesi in@*élaﬁe taegffm@,ea&ﬁe Sorlstaat doiin Stitdgatehethbr@bf b B:Rh nma*eagmgt tlne iwblﬁhf@@f I gen
bi ndi n roteins of the present invention, i cludeae3 ela | ar
es s duny beneh

degeneFMEtaPEHIC A SFGPPLC LT HYPART PIOARNE JiplFC tsin q W9 on

pr ov: dg& aamammlt mszbrcwfeq Ile’r@idbﬂ cnsgmg ophbseeblecidsf Ilhrdnlgnibbmmemheid |stt|u?ief®rf N,

(i ncludin 0 sma or_non small ce

b st aPPRESAL Piger BRaPe accPrce 0 She misadert FEssL R A5 HBER PPN anorm.
sarcona@nmpmgmubyaaoﬂomemohﬂmbmdm@pmaoﬁafao)mbammnmnbnmmnmvmgohudnmge but
not |i n S ni_nai, o engdr omeas,
et r oot RS TSt SPBTRcHaR A 2R ABE RS Pl B ST Rkt B30k
medul | obl ast onas, gangl i omas, schmannﬁbnas and chordomas, age-rel ated
macul ar degeneration, di abetic retinopathy, RA or psoriasis conpri sing
adm ni stering a therapeutic anount of an antigen-binding protein of the

i nvention. The antigen-binding proteins of the invention may be used
for the treatnment of solid tunmours (including colon, breast, ovarian, |ung
(small cell or non small cell), prostate, pancreatic, renal, liver,

gastric, head and neck, nelanoma, sarcoma), prinmary and secondary
(metastatic) brain tumours including, but not limted to gliomas (including
epenynonmas), neni ngi omas, ol igodendromas, astrocytomas (| ow grade,
anapIastic and glioblastona nultiforne) nedulloblastonas, gangl i omas,
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of bot kesidbgs iRemvse I@@@Iﬁ of aﬂ?llﬁlﬁnatnh@Gi bl&tbbd)ﬁé\ﬁj tﬁe@éss@é@éﬂ’ﬂ\@tﬂlﬂm@to alvharbegthes.

I n constructs wh r us o mmu obulin sin vari abl e
domai n§°siHoas £3s Efgect'\@ Va%r%ﬁﬂ‘?dd?ﬂ?ﬂﬁ“g% ﬁ%Ff‘rhW'Pe”o‘gg%ﬂeH t? é'?t"ﬂ"er”g'bﬁﬁalzér” SéEj*
pept i dei4ss, akew43eaptHee pasittohe stiowet la@@b phonbirites rdﬂgd:t@n\nﬁbrh@.b)d & famvat A2330 bi nd

coml e Rt B2 Py B alnAh g Y et b e S<Lpiap AR Or R DI BR ATy

acti vi FgRn biidirgy \aharrmangepeqnalardme Inbtabkerarrmog sheas ar@ PP R 66, ERT2AEB05,1T1367,

i f in.scaffold. which
P} o Dbl AP e Wb st el BB ek O oG g BRHGLS <ShiS ™
bi nd wilight inipgdveenehti (BR6%;. sts V303’H@6@,LQ36®,LmldlA$g8) ornnowha'irtgla (2BOUKRAG) 628} | n
si ngl epyay VB Sﬁ %2%9”592'6 %2%9 GiJeknkRd drB?/ot R4! ﬂ?%"‘%js 6?§ S/gs E%E?ﬂﬁirzg‘él 't or i nal

whi ch ant1bo ‘are fusef
end of T28%e KM, |RB%I)E293 @E\% €RAP1Y286, NRA7 | B SR £ 318, EHBcK320nikdA3og328bul i n

si ngl eKB’f’d 'Aé‘f’}' @3@@ 1” EB§3 RAPLGE R S§§’7 lk§3é %ﬁ({,%@ %ﬁ@%ﬂs Gdstygapf the

anti bod é and porti on. hat such i nmunogl obul i n

si ngl eR %ﬁr |'V§ $d 35%@5%51\‘3\5&14Y37Be53750%118§d\‘383rQ F288 NaBh, 830h KgPhérd8 | n
CO”V9”§4GU1@Lroﬁ'kT414b(R‘4&@%418 r’(3“41@”&)425{ bPebvesn, rady, ki8R 848N adhenAral e

bet ween each Fab fragment and the Fc portion can vary quite significantly.
It is FN@@PP”@ﬁ&t - Wwith nﬁbdAbs - the angle between the Fab fragnents will

not be w dﬂte/mdgtfpf—cﬁrbartted efidétt Wa$ fosRdRr adtaiblhation W@Sdnts witH impEovERYindIRg abserved
with the an | e Be&v\eEgn each Fab fragment fol the Fc portion
PES et o

fused &Y A 40A/RFRFA YR, shotyed NI Olehgier ”%tod:FR'arYe'PEi’Gtgcaffol d,
each i raavRaghnkothpated ity -goly &r iEagIAcand Bfold MSNQ_?ﬁeﬁdcﬁ@ 'IBDZb&)ﬂhBCeﬁ‘etgddl n the
vicinit i.on iS. 1S to
imact *HA oA ER eAb DR ReE B ootg el 18 B Fibiryape (¥ asB RS (7)) an
FeRn) amtdilefstae ineerejoh avraprisagthgd38dA/N43dAen Cetdnd anthhassndréased bihdind@yfeRn. 11 and
1l class of receptors) or with the hinge between the CH2 and CH3 donai ns
(e.g. FeRn receptor). Another feature of such antigen-binding proteins is
that both i mmunogl obulin single vari abde donmai ns are expected to be
spatially close to each other and provided that flexibility is provided by
provi sion of appropriate |inkers, these immunoglobulin single variable
dormai ns may even form WD 2012/ 069557PCT/ EP2011/ 070868 honodi neri ¢ speci es,
hence propagating the 'zipped quaternary structure of the Fc portion,

whi ch may enhance stability of the construct. Such structura
considerations can aid in the choice of the nost suitable position to link
an epitope-binding domain, for exanple a dAb, on to a protein scaffold, for
exanpl e an anti body. The size of the antigen, its localization (in

bl ood or on cell surface), |ts quaternary structure (nDnonerrc or

o o o oy ) v



For exanple, it may be desirable to link dabs that tend to dinerise in
solution to the Ctermnal end of the Fc portion in preference to the

C-t ermi navoentr/wwhssthe | ight chain as linking to the Ctecwkinradlionseof t he
Fc will allow those dAbs to dinerise in the context of the antigen-binding
protein of the invention. The antigen-binding proteins of the present
i nvention may conprise antigen-binding S|tes specific for a single antigen,
or may have antlgen bi nding sites specific for two or nore antigens, or for
two or mor BRIV R (8002 Enmgnek; 16815 4isB0) depcribad FRdRR JNUERIERSHS 3jEn- bi ndi ng
sites eaednindfof WinehIdea rﬁﬁg@fﬁcﬁ’ﬂagmélﬂrphag&!l§da@rllﬁfairle§£§atn@mo@_@ FERYE TRETE O

di fferent antigens. _In particul ar n ding proteins of
The. pr Gedo@d raremT dresRegs PO auE 2Bt 1521 2iee iy S0 3k S eI B i 1
HGF andsy/ECE, 439;43axamo43e smi mgoﬁuuwémemglnxg@wumw FERAUbimpleR BGbilgRBE@SBI S Or

to be ass ted lLlevels, o nd/ or
vecr BERSHng oS S Pstron She s e et (e Sl debg el eact
ovari anl434 un@Yﬁﬂ)ahdl todedsér extencltsubsﬁtrﬁubuhs cufeésho)ues pirtbs patpberypidaud®@at3a, renal ,
liver, el i n d_are primary
and se nda (Orégg%@z,“ %5 Thﬁvfa ngtr}&gtrfeﬂjc fﬁn%'ggpumg (&lﬁlr\ﬁva ed to

gl i omasbiginat bwcbnmm l@t{aaWM§;54Tm@56mg1dd1m§K/l\HBﬂng@éHdmwm$ acbexhibitgd omas
(lowg ST EC i [ | t4.f or

gang! | ope HRARAR i f Rt LR FIL TR 1, Tht B SN L A0 BTARERE,
undesi hamarelgﬁﬂa@higtad@sﬁegrlw frdald mcrgasaLin serbinenaifdife in ceyn@metads mankey as lkiempaned gen

bi ndi ng, RiRL B gﬁlof the present invention include age-related macul ar
degenerati on, abetic retinopathy, RA and psori asis. The

ant i gen- bi HeR PIgSSHk @t’%ﬂt'ﬁ@tf@reerﬁ@rodldé%éM@”al”h tanagﬁmm@ﬂlwrgﬁe@dw%d by

transf ggdrhigd Kidirg to®ekn. @l‘?la |préférFe|a eﬂ’fbo&?ﬂéﬁ@%ﬁe' QI VARSI @F arf SHHREA BihdiEg blegeif 0di ng
sequence for the anti gen-bind mtg;c Brot ein_of the invention. An expression

vect or C%Pprfsé%ﬁiﬁ?ﬂsh%a”ﬂ'l‘oaéqﬁ Rodiicagion e bF 15gion Pzt RftigeN e RIPiey! sequences

for thehahi gRMmddifRetiohds fatciffon the QRRIHIbHKBNGESIG| 247, 078, WBd, R3¢ orBaent i onal
regul a ence capa cant rol | n and

expresé?%#ﬁ%%ra%b/ Z‘F léQnZé iR %Slr)gl %4 40hs8t: 82 #7%913%6622134353 ;/Z%g;%lﬁ%ences
i ncl udeomromwiog) 2BCERRE DG 99,6300, 302CB02, BOS)I30Y,€308, 3938, g5 I318,6320e3mes whi ch

Can o5 el SO D, B o ) Mo B B L

ant i geBe1i36zlieg, 30pBAl, 379,398 1380) 3822284y 383)386).38/)N3892BA0a B2, 8aRy@IH3A5t S thi s
second i % S, | i C r cept L4 f t he
codi ng teanerne gh b AP iPE b Ba A2 P et AR D i 2P T
as pos$i2hl4e8 14331 43¢a €38, pof, e ptiB et i, 46 andf 44 of tr@rmwegroreaqmomaled to said

Al ternatj L

ant  goRe B TV REPRE AN Rl el of thPurin QU REAURASFR ALY | | 1o
expr es¥denind@baiet t es in the sane vector. A sel ected host cell is
co- transfeﬁ%ﬁarthgrég &YG%E%@%UMR@%&IH&%N&atré‘MQS’iY?sztstl?frESéESt and second
vectors (or si ranstf ecte single vector) to create the

transf ect eﬂdq*r@é‘?”)’@@HOU%PUW'%'OP%%ﬁﬂeWtWW@FW%WHOW%@‘”Y &efbi nant or
synt heh‘lo%culé&ﬁlﬁos@'ﬂgf-hf‘e@‘ébé rﬁ&ﬁﬁéa%thé_ hﬁ iltFROSAS & Pc@n%ﬂdkng' p%lyB@l;ﬁl'ae G tdr ed by

conventi onal techni duce the engl neer ed

| din W otein
ot PooRgaRs (mS7 FHHoaHS: BRI o I6r B TehAE 1747 et M QO RYS:

associ gi/ilw,spf)r Bofubing e nﬁ&é‘cglébwnaaﬁuaaa@yvoh@da%% BiRgih@bffihitiedre phaéiled S
suc ELISA or RIA. _Sim |l ar

screen ulture b ropriate a )
conyen BN iRt SR e ehran Gyt (e o SUE708He SR YRR ndl ng
pr ot ei Bdding domainsSbfi dnBlfddees (ROL Y ®56@U.§.Iratebt NPy m a3y subcl oni ng steps

vent §on AgPele mplens & HgrOa ob Riaeh Birding ot A & e aiolse Bl

conve ntuﬁecarmélsqoﬂxd@n&aﬂ Ae/arlamt Igd iarwhinh) HiIGE Grsutary tdhdaanisedsul©nretheaelbdive IgedJCL9,

(Bucki Rorandinbe SKErsBRNG el B B R T HE3 200 PREGEER

Addi tionally, any vector mhlch is capable of replicating readily, has an
abundance of cloning sites and sel ectable genes (e.g., antibiotic
resistance), and is easily 35 WD 2012/ 069557PCT/ EP2011/ 070868 mani pul at ed
may be used for cloning. Thus, the selection of the cloning vector is not a
limting factor in this invention. The expression vectors may al so be
characterized by genes suitable for amplifying expression of the

het er ol ogous DNA sequences, e.g., the mammli an di hydrofol ate reductase
gene (DHFR). O her vector sequences include a poly A signal sequence, such
as from bovi ne growt h hornone (BGH) and the betagl obin pronoter sequence
(betaglopro) The expre55|on vectors useful hereln may be synthe5|zed by

b o o - o, o o s Y



known as host cells in the field of biotechnol ogy. Various strains of B.
subtilis, Streptonyces, other bacilli and the Iike may al so be enployed in
t hi s met w0.2012/069557\Wher e desired, strains of yeast cell 2Citmrasiooosshose
skilled in the art are also available as host cells, as well as insect
cells, e.g. Drosophila and Lepidoptera and viral expression systens. See,
e.g. Mller et al., Geneti C Engi neeri ng, 8:277-298, PI enum Press (1986) and
references cited there %eneral nmet hods by which the vectors nmay

be cond¥Piolagy 13PR3- Prsaﬁ%tf B ]éiﬁ 7ﬁ'§ IfEIeRES P aRfiaded pfoéiu‘ﬁ'i‘%ﬂh%'g%@”q’iﬁ%t cells

of thepiofneRith @decrédied 5|U|0?|Uél DalfBle) Htrdd8ERES ﬁhrutétlblﬁ)mﬂf mdm sbc_*jtﬁent
r ot ei nvention from such host

ant i gen- bi ,ndi ng all be
oy e B oD R eing Arpls e The DU E U St 1Bk VBTt ine Thpesdion:
i nvent pg3) 3116, 3115@3p@ﬁ43m%etwcthufge dembinod, usual | y by culturing cells

serumfree_in su nsi .o nce produced he antigen- b| di ng

oot 6 ns- ot TRETRIBRHY Sie THEHR Gta PreRs cPOIe RSP kBRI iotbFe ol bnt s
accor dlsrvgdmlrsarmlbda/r(dA@r fm:ethnmthefepftdpe bindtng domeinunchyrig sahommani iorsuhbat e
precip ti.o [ hr omat ogr aphy, gel el ectrophoresis
and tthﬁ)l keamguc\ﬂ*” nan bo &tg rk&b R the skill of the art and do not
limt this Irmrembodlmeﬁbhheex@ep’;bmdlqgrpeqztemacqnmms@an epitope-bddiag tiorbadwbghar e
desc“t%?‘addéno t‘OQo?Q éﬁ@lé%el %é@@&&ns.st of et another method of
expression o |nd|n utilize expression in a

t ransgeni c%%ﬂv'bOMz:lrpoa@nd%rgtﬂn /bé@hvewruleases ogh ag-dopain 4f BPRIGAL6. Thi s

rel at CPAag e At m.@@vmyémgw)P@ea& SocRBlofEils S 560E MpeRgiser whi ch
when transgeni cal incorporated 1nto_ a perm t emal e to

pr oducé’a'ﬁﬂf@r"ﬁi@@”ﬁ'@edyae@‘t‘fwm FeaeRt PEIYR él'MRPm Wﬁdwntwer C-type legyn gdomaipt her
aspect (Rkrah&ten); mlqusmwa%d 'h§m9ﬁ qu@ﬁd%aﬁﬁhﬁgt h@ﬂd&fmau’%r EHSbT@xiAkunARt | body

of the invention ch nprises t culturln a host cell
t r ansf bPREAMEPS 9@%!‘@&"%@%&*‘!%0@ %@cftttﬁ?”eé‘i"fb@e'i‘%ﬁn)t mgich P@%l?eeaﬁﬁ?lg?te%‘@avy

chain 9foté.maqgarretehmelbrd&td$&am BEIRG kA lighnd oftRE MéR itk AstufalRyapdt | body t her eby
pr oduced. ordance with the present invention therﬁ9| s provided

a met hod oThep?rB'Q%P'ng”%HmEﬁ'ﬁsloégf‘F PSRN 'H\ge”B?rb'E"éY FPRfrise R EYFRE@HPIi nvent i on
whi ch Gﬂédh@ditm{ﬁﬂtbﬁeel‘jndnﬁtﬁdcﬁﬁaﬁ‘pﬁh@f is an adnectif, ¥dr dXa@ple@hNgG &affbld siithact or

di h th t
S econa ittt Bl o Bt b 6o e b B R arpR TE 1Y O
t r ansf entanha@toaarfméimhi ?nemm et aﬁeﬂgﬁ séffo@l vl\nEEI-Ka]z adnedtin astachédftaa tr&tn-tanginsmfond
t culturin e. host .C er_condi

ot tihepyy s drif et Hshete b PRl el ateacted 86 EPadr B RISl fepre

cel | i staffoldaiitth apadbectie attmihiedito the c-term(reis of Ekedighirqhalg, d)rhEﬂ&yemnmrleeja protein

a”“ gch ff‘ﬂl’a%'ttg eH‘a% n, P &R n&ﬂ% an 1qG, scafford ifeh SXBY ?tﬁneéjcta@(edttp‘?hedr‘?s' red
ean |ng pr FAHen exam ned Fororn Vitro activity

by useteﬁmlnaﬂofatbph@mmhalme assay. Pr esent |y conventional ELISA assay formats

are WO 201/ &E?r%ﬁ?o@&?ﬂeﬁtp ?ﬁﬂ%é;/ &Z{Bﬁ@a EHJRJ JP%SF?OI& JoPSAmBe of | kéa%lljve and

quantltat|ve e antig rotein to It tar

Addi t i aehpgto Qﬂ%’é@pq kindjng Q*QﬁWaé[S‘é!bl?”s'S 5: 0 L/é14sf9r peanpean g6 sv@fddyﬂmﬁwa‘} i zi ng
ef i cagyadabd @tnk ﬁ-téHﬁiﬁ%F'ﬁfétheE\W’Bﬁancéﬂ .@msya&onﬁir.e@foeaxmémﬁ@c&céfmoew.m sate

t he persistence of the antigen-binding protein in the body despite the
usual ET'¢uf arrBedioctha Aiteminus of the hepwy chRja.Oor dtBRYRIMRETSDIR @fa”tpfeeaé‘tlﬁ@nt rel ates

to thesdaﬁblatwlmecmmaa&b@@d@étﬁehetermh@s%fltwesnghf cHahe oPik ﬁﬁ?@@mﬂ)d@é%ﬁﬁg@n in the
human circul ati on in the art depending

ust ed of skil
upon  t AR (GTHA 4@5@?{5359 g‘&tcetﬂ MRS qﬁ@@ﬁh‘i‘\a health of the patient. It
i S envi sageth éth@tenibepiarh@at r@sdoR(prifea ProtedNsafféld \fﬁ@e&amble@nqge €34ffbld, t Wo

weeks) n exten ed time erﬂ d (e.g. .f Qur to siXx ybe

Fequ 1 aPiEd B e S ORIt P b s erSialn. fiisgoR of 198 Hat il R i

admi ni §pacaltni amchtéd tb tlfe n-teemiapeofithe heaye olitairg for it ey icomvpriseifarexamplelae Ighy

sui tabl e r s, the agen o t he The anti.gen-bi ndi ng

ot ot o ReroR iR Rl Eredlo b (S BRER ar shd reER MR el a1y
useful for parenteral adnlnlstratlon 26.e., subcutaneously (s.c.),
intrathecally, intraperitoneally, intranuscularly (i.m), intravenously
(i.v.), or intranasally. Therapeutic agents of the invention may be
prepared as pharnaceutical conpositions containing an effective anmount of
the antigen-binding protein of the invention as an active ingredient in a
pharmaceutically acceptable carrier. In the prophylactic agent of the

i nvention, an aqueous suspension or solution containing the antigen-binding
protein, nay be buffered at physiological pH in a formready for

injection. The conpositions for parenteral adm nistration will comonly
conprlse a solutlon of the antlgen blndlng proteln of the |nvent|on or a
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38 WD 2012/ 069557PCT/ EP2011/ 070868 nmade up to contain about 250 m of
sterile Ringer's solution, and about 1 to about 30 or about 5 ng to about
25 nmg of W0 2ardegssn- bi ndi ng protein of the invention pePCRIEPoI1IBIOSgRr ' S
solution. Actual nmethods for preparing parenterally adm nistrable
conpositions are well known or will be apparent to those skilled in the art
and are described in nore detail in, for exanple, Rem ngton's

Phar naceutlcal Sci ence, 15t h ed. Mack Publ i shi ng Conpany, East on,
PennsyF’@é‘?ﬂ &an IeGrscaffeld %‘F%@%ﬁ'l”&ﬁtagﬁd t?lfr}ea{\/'@ﬁﬁ'ﬂﬁq ‘if t%l'l‘ﬁhﬁf:'ﬂrb &bt @ay

anti geaorﬁ;brréélaﬁlggmﬁc@ﬁ@d Wtf\@ﬂlﬁbﬂaﬁﬂ hteftRedb th&tdra bi tﬁ@luéﬂﬂ‘@h&@s mar U and
Par ki ns '"The for n@l ation of Bi o har maceut#lfe& roduct s'
g 9lgl f

Sci . Tech. tBb‘ﬁg}ereﬁ? MERTG ILmay Com!?f' e PRl %P (ﬂ?ﬁTp'e\ﬂﬁﬁ%G Bnstability,

st abi | k@sdhe®td adnabithsy brhdimg dIdDrlfhlljlﬂ\fvhlth gah @p@,ffﬁlt@damplébafw@@@ﬁblu(vﬁﬂhsan Sphnt . J.
29-188,. Stabil it

Ph 185 Pr ot I t A d B
- AnePRECRES o R ARIISR 2 MERNNS: & ¢ ¥ BIRAL I (OG5 RIS M 3.
"Exci paeBSpA Bitached tottbe etdrinows ofi the F?eave rehasm, adr |tl¥nnyrmh1at|$afnséxamﬂ>lel%inag@1 Sci 91

(2002) 00, K et Ef.f.ects. of . t ‘
Cane] soRBrRR e soh FRERHeR ro MeireRhinustpr b iohs ) BPERAPborfbr@Bln 38050 166
274, | zetafuld withginiSpa att&ched Exidiegitemtinusrof Htedightnshelp. and i ts

rotein-styu r abil 7] - [ arm
Phar macor , " S005) Pebs D s ey ki i 26 S b fidas st
m xt ur @gached toaan ¢popehindingddntairswhior isjgn affiépdy, foy gample amidGoseaffold witlPamr m - Sci
91 (20 - nin
pol 550?@2?@%8% ° threor][ gg{ﬁﬂgtﬁ%\éﬁ{%aw cﬁ%ﬂ%r Eanir%cgﬁlsrrsg)ﬂip&gﬁz@% ggg él?f (2002)
t he enﬁqafféldd‘tbﬁl‘itaer@ﬁé”éf atjg¢hechtoghec Feﬁ'@tﬁlﬁ'b@frta@ eelavmehenlrvrﬁyﬂavepepeﬁﬁer and to

whi ch bRgndieRHRG scatrorPREH & Sbddy aftSrfh@El E&ﬂhe n termmus'd?trferl@h@maﬁ%dbﬁ?ﬁ‘ﬂayt he
therapeutic agent of the invention, phar maceuti cal preparation,

i s preSYPRMsE ﬁ” e %Ca%w'than ﬁg'bOdM%taéfﬂf'ﬁrtBHﬁ Ca"teém'f‘%‘?féb"eWF ey effective

dose wi || bﬂotﬂ@teﬂ{baulﬁﬂﬁtsrtﬁrﬁév doyhphise & proteih @bfféidifbl exaMplelf 16T tcafféid) t abl e
doses ma cal cul ated for patients acgor di Mg to the| r for exanple

sui t abP casiesamwomﬁeb'?chnq LGS B OGS SORERIeE. 1o %@ffglgaﬂtaa@ 0.1 to
io [rg/ Iigffm'feﬂéttab}ﬁm| the A- t?lﬁur&@ mt’hb@ea\fy(lhalﬁ)«ﬂnmh%ﬁ/f ébawtpma fzeest@{ﬂpgat amrngsgr : exanpl fe
Lo, LS B A BTt e bR AT LB PSSk e B TR
range efanfplddn IgG st with arf affimexattaptheel t0 tHe d-terhD0Ooftthe fight clesigrpitendy. 1 t o
fgogg &ﬁﬁmgéﬁﬁﬂ%ﬁaﬁgguﬂhgj%fmwr qﬁ%@ %t% %%ﬂ% ngfmgwg% %%EEOES?QefO;nO 1
ant i gen- bi dithey qnfoodlmentsatfmaymomprlsa/aanbtemnscawid dor emalylplben aglrseaffaltler ed

par ent S&?&hleé’tod‘ %p.tSeces rggr% ma?@%%%a fop%ﬁpgégﬁ%cﬁold Yl ?E}b%?“' arly.

Such dose eate Ime Intervals
sel ect etﬂaq’asd wpe oserimanus owleé\ep\rv;p@alm efrit may compnﬁefoaﬁxan‘gvdmarbigﬁéraf@lqowm @i ns
descri bRt BRLBEMtCRD c@@rm‘udﬁ%hthb'hé% han, érﬁt% Fo%%ﬂﬁﬁe' én%@@céfﬂalda

suitable carrier prior to use. hi s techni que as een shown

ef f ect WitB aGireH atlaehed ke Fhﬁrﬁ‘a‘lerm'ﬁﬁ'ﬁﬂﬁé'@ﬂ 'tSlBD‘FhaH‘s OB Ny FRMISE AR Ig@%ﬁéﬁ@'ﬂ thhtal on
and regs bitdUbd RNthd @Qé}ﬂw'lr%%ﬁth%&htttﬁauﬁﬁm oyed. 39 WO )

2012/ 069557PCT/ EP2011/0 There are several nethods known in the
art which Begfh ‘B’é“l?%’ﬂ‘ef“'é 'tfm"i‘Yocoé}Bf@eo?)@roFﬂ”}ﬁfP%d doremelesn lge &affldt he present

i nvent bt@éthed to an ep-lfbﬁé Bigding ddmddt RRiyh |s eeefaagférrmfoa@raﬁﬁetanexggfscmw.ag@neous
polype es or gf c aci ds. g& |br X e osed Tﬁ;rs each of
i U Raeerie st t93hS BB oL e GRaRe e OLTBHER or PR & 198t ont
'l'! ibbr ascaﬁoltr:gvummmyﬂéﬂm&m&tﬁda t;ccla Ereetetnihliof theSeRue e, di ’tﬁeye@ﬁ@ﬁebclﬂt \Qleen

i brary nenber r onsi bl.e versi t n the library.
The 11 BRI TS ERB S WS Brmysen Atachrbiedhs Fadtints B SR dRlshis ddsnor

nucl ei corapmsdsn Ig3 saaffgld loth lantrahiferrih @ttachet tothgaresnmusaf thedightsghaihor exanpl e
bacteria, viruses, aninmal or plant cells and the like, transformed with a
library of nucleic acids. In one exanple, each individual organismor cel
contains only one or a limted nunber2of |ibrary nmenbers. Advant ageously,
the nucleic acids are incorporated into expression vectors, in order to
al | ow expression of the pol ypeptides encoded by the nucleic acids. In a one
aspect, therefore, a library may take the form of a popul ati on of host
or gani snms, each organi sm contai ning one or nore copi es of an expression
vector containing a single nmenber of the library in nucleic acid form which
can be expressed to produce its correspondi ng pol ypepti de nenber. Thus, the
popul ati on of host organi snms has the potential to encode a | arge repertoire
of diverse pol ypeptides. A "universal framework" is a single antibody
franemork sequence correspondlng to the reglons of an antlbody conserved in
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Generally, a library of phage that displays a repertoire of peptides or
phagepol ypepti des, as fusion proteins with a suitable phage coat protein
(e.qg., fowpl2bi2/qeesstei n), is produced or provided. The fesr@EP2@pnor@sH can
di splay the peptides or polypeptides at the tip of the phage coat protein,
or if desired at an internal position. For exanple, the displayed peptide
or pol ypeptide can be present at a position that is am no- term naI to
domain 1 of pill. (Domain 1 of plll is also referred to as N .
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exanpl €, each e repertoire can co or an Fv
(e.g. smec@ﬂtvg”brethcrsahelarrt@)en Am no aci d sequence diversity can be
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using any suitabl e nethod. For exanple, am no acid sequence diversity can
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ol i gonu&ks of frélh 118 8b ainf@ 28its, Br Fremdi to&0tadthdBHdB IR TR Bio Zb 3RS hdidscat | on
ot her suitable thod. If desired, a region of a

usi ng NNK codqgns) or an

pol ypefPde! °t1§ H@*O&%%ﬁmﬁ tocLiApRo ?%gg‘r'ﬁhz%%emes mayfiaye thels gwaertiang
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uni form e IS ti in the

opert red TG AR St R Adyb Sinabrar R dBH. SRRk ey 6 rmi )
Sel ect bbabitssfodratl itond Eta_:;strmes,yor example Agss &ah 16 pegdiomd] ardesd dirami 10 angstapubrat i on
of dongi | ected, isolated and/or recovered froma repertoire or
I|bra?&agﬁmﬁggngﬁmﬁgdlsplay systen) using any suitable nethod. For exanpl e,
a domain is selected or isolated base@on a selectable characteristic
(e.g., physical 42 WO 2012/ 069557PCT/ EP2011/ 070868 characteristic, chem ca
characteristic, functional characteristic). Suitable selectable functional
characteristics include biological activities of the peptides or

pol ypeptides in the repertoire, for exanple, binding to a generic |igand
(e.g., a superantigen), binding to a target ligand (e.g., an antigen, an
epi tope, a substrate), binding to an antibody (e.g., through an epitope
expressed on a peptide or polypeptide), and catalytic activity. (See, e.g.,
Tom i nson etal ., WD 99/20749; WD 01/57065; WD 99/ 58655.) In sone
enbodrnents the protease resrstant peptrde or polypeptrde |s selected
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Li brari es/ Repertoires Li braries that encode and/or contain protease
epi t ope bi ndi ng domai ns can be prepared or obtained using any suitable
met hod. AWDI2brzsysscan be designed to encode donai ns basedTamP2@ 1000888 N or
scaffold of interest (e.g., a domain selected froma library) or can be
sel ected fromanother library using the nmethods descri bed herein. For
exanple, a library enriched in domains can be prepared using a suitable
pol ypepti de di spl ay system Li braries that encode a repertoire of a
desired tyB’eor@fe”H’Bﬁ'ﬁIeﬂt FAhe Pregedt inyensien gt l6ert €BRICTUEE RRjtoRR Pinding FQIBP'BS et hod.
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vect or. used HEI‘EI n, vector refers to a discrete elenent that is "used to
i ntrodﬁ’@@reﬁ‘é"t & 6‘@&15 DNA into cells for the expression and/or replication
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mar ker gene. Expression vectors can f29ther contain elenents to drive
transcription and translation of a pol ypeptide, such as an enhancer

el enent, pronoter, transcription term nation signal, signal sequences, and
the like. These el enents can be arranged in such a way as to be operably
linked to a cloned insert encoding a pol ypeptide, such that the pol ypeptide
is expressed and produced when such an expression vector is naintained
under conditions suitable for expression (e.g., in a suitable host cell).

Cl oni ng and expression vectors generally contain nucleic acid sequences
that enable the vector to replicate in one or nore selected host cells.
Typlcally in cIonlng vectors, thls sequence i's one t hat enables the vector
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In addition, expression vectors typically conprise a selectable marker for
sel ection of host cells carrying the vector, and, in the case of a

repl i cablwoerpr®wss7on vector, an origin of replication. PGEEP018/0C36$ Ng
products which confer antibiotic or drug resistance are comon sel ectabl e
mar kers and nmay be used in procaryotic (e.g., 8-lactamse gene (anmpicillin
resi stance), Tet gene for tetracycline resistance) and eucaryotic cells
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phage 0 ierngﬁTl%Pa" eplication (for production of single-stranded DNA). The
mani pul'a nd ‘expressi on of such vectors is well known in the art
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no expression, pro uce | arge quantities of the polypeptide 1ibrary nenmber
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A stil % er ca dbry of techni ques involves the selection of
repertoires in artificial conpartnment3) which allow the |inkage of a gene
with its gene product. For exanple, a selection systemin which nucleic
aci ds encodi ng desirable gene products may be selected in m crocapsul es
formed by water-in-oil emulsions is described in W99/02671, WO00/40712 and
Tawmfik & Giffiths (1998) Nature Biotechnoll6(7), 652-6. Genetic el enents
encodi ng a gene product having a desired activity are conpartnentalised
into mcrocapsules and then transcribed and/or translated to produce their
respective gene products (RNA or protein) within the m crocapsules. Genetic
el ements whi ch produce gene product having desired activity are
subsequently sorted Thrs approach selects gene products of |nterest by
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Scaffolds for use in Constructing dAbs i. Selection of the main-chain
conformation The nmenbers of the i nmunogl obulin superfamly all share a
sim | ar fwbaofam9ishei r pol ypepti de chain. For exanple, &Crhragh/o20368 bodi es
are highly diverse in terns of their primary sequence, conparison of
sequences and crystallographic structures has revealed that, contrary to
expectation, five of the six antigen binding |oops of antibodies (Hl H2,
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WO 2012/ 069557PCT/ EP2011/ 070868 tunor is one that is detectable on the
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Vi nca al kal oi ds are phase specific anti-neoplastic agents derived fromthe
periwi nkle plant. Vinca al kal oids act at the M phase (mtosis) of the cell
cycl e by wordizgosspeci fically to tubulin. Consequentl|y, PCinEPR@adsssibul i n
nol ecule is unable to polynerize into mcrotubules. Mtosis is believed to
be arrested in nmetaphase with cell death follow ng. Exanples of vinca

al kal oids include, but are not Ilimted to, vinblastine, vincristine, and

vi nor el bi ne. Vi nbl asti ne, vincal eukobl astine sulfate, is comrercially
avai | aHF@d%QO'QVEPE?AF@( pyariay g (Frﬁf"%’-ﬂ' 8bn =eAlliseoprostagey Pﬁiﬁﬁt'cr Ir‘%”ahél‘éer'pos& bl e

i ndi cayhddii, aéadaanaefé@ndqelanamatslaﬂ:bmﬁyAlga‘méI@reuek@pr&ﬁdry fnd s6aBHdary (hetdstatic)
primar In the treatnent o ticul ar cancer and varl ous

i ndi cat e
P o it TROpE ot Ap kRS BIhereS (afliE1, SRR REgTors s oot | G

I yrrphomderiwmma@r@tﬁaﬁamw gralid)@nsiesBe bidalibblegosa ARltierheyt of
vi nbl ast i W‘% I3 sti.ne, vi.nhcal eukobl stine

comer 8154 '3?? §Bn9<13'°'3§5  ENRBAATIY 29 d}fﬁdqn?ﬂs @Wﬁ%‘?%eag%laﬁﬁocﬁﬁd V\ﬁ%ncrl stine
i s 1 nducdssieabld angiohlreesit itieh breesuttalnd foau’eatmehteulld'eutmastlgéﬁ)bmdmg proteins of the

f28r12{_8 %Egn %%At%gzugc?‘ ﬁ:/ %8%8‘?(&%@ mgcul %S%'a I%tl L#gaggt nc,agtmoRFtth g@l;[ and ao&arla%%' Tens
neur ol ogi cThef drdigersbiading pﬂotemsmﬁtheqanmenhnmndm @by be prodiiced bp tendedioeofend to a
I t of f :
Vi nor el o ca Wi RRERT RSP Coffitgd3nt KRl DBty BRI il ik occur
[R(R* oRh)aIrwe@:wndAm@mrstyrbm@I@dreﬁam@nQrm pt_a)smiass prpgluced bvmiering ﬁIeIseyaﬁInai | abl e
as an Ly gfed et B orbletPh@pBbAR Jssicafia fitf %ngrt%héﬂl%da’t?

sem synthetic vinca a ol nore bine Is indicated as a single agent or
i n conmBeNiRl $eEHERsRS FrPakle af coptielfing the replieation andagr@rssion @u@w/e@e@rﬁwl T, in

the trﬁ@ét'E@PtRéaﬁlat‘.b%fée‘éUémcé@Ihtl&’déN@ﬂ%t%w seBdércks Blardwy pemoRrahd sigedi! 1 ung,
advanced breast, and hornone refractory Prostate cancers. Mel Osuppression

i s t heSRYETCEE BT RRTRREErVEcire REes Frﬂ’e’”é‘ln igackes o Fimjipri RerEINd @xpression vegprat i num

coor di Bﬁtb@ﬁo&ﬁwhﬁ)ﬁ@% BNﬁséa]Q&th\m eh@Ries § cémpErhént&ARen APRINgrotehi ch are
i nter aﬁ?hl ve wWith ti num cong)I exes enter tunor cells, der go,

aquat i QFIBe"’I‘V)SFl?ﬁ”? nIPrCSQE?IH emﬁ%meﬂt? HHR eI LXPERIRN \FFOR SgRtIE, tPﬁgrsléldver se
bi ol og exapt irdof£ 6k Shetdbd'hb@ectuuﬁﬂeﬁ andEm’cﬁbeanakerpIaretcbﬁuemeapwtdlenatre @dfar as

conpl exes | .ud ut e, not cisplatin an ar bo

& o1 aprmblelfe s caiteaflecnd iprdbiaarerssh oRishafeiibe B ARt o

PLATI NEIIa(rr Jodang saquencgsdat thd bietigeoibintling protélh a1l adside ons anglermcuof yori axdanaIIred in
the tr tati estjcular and ovari an cancer and advanced

bl adde?W %?ii’(r:(aes?'g'I ﬁggét%%n?}h%ara o\éeecjcqr'l mting side effects of cisplatin are
nephr ot oxi A|seI9r;tedAIhristtellnago toansteotet! by coredntippaltigahnEuésomthaladh thedirs sind secand
Faoa?éygﬁtgr%l(ﬂr gln eply dtrCar Etgﬂ lb?ra's@?IE %e élj) %%atgtt:%r@%ctg? Ihost ceII of th%llnventlon
PARAPL A0MMising bakh the recaieioardior synthstic tighsand wavi olpfinst iThe Itrenqﬁézqteﬁbaell Isthémdi cat ed
N the cliyret o AR BERMEhiRs Id FBIEEMe .neg%aam?g%n%mrng%ﬁta%mheom Bone

marr ow suppression is th e ting toxiclt car atin
Al kyl ainveRjiongahe antigeesbinging ﬁf?&%'ewa'ﬁlﬁ b incliderctos a%sgea,tlomoé b@tbélm reCQINast r ong
el ect r aphly |cﬁ‘§n al;g{ﬂ* g ¢hdin @édré@n@& fr&g c@lﬂﬁé‘b? aﬁ&éﬁﬁaf@éﬁ?&‘yeﬂkh lak EISI@Q%? RIADY

al Il w ati on, hr ough nucl eophilic noieties of nol ecul e such

as pho§%a‘t @”V%{IWP%"GCEE‘JWM%WW e”IP!PM?%B@ﬁO”StWQI%B‘?(ﬁ”t'Q%n@”q'rIﬁ RIaEH5e groups.
Such al | W giitaBle veétsis idHthe ObGhEar ﬁsu@h.ﬁm@ﬁslewdye@mltﬁ@mbﬂho@@édd deat h.

Exanpl es of all g\A at i ng gent i ncl ude, t are ng g g ni_t rogen
must ar GNSEHLRN g5the FempesiBa H‘Pﬂléfe”tf?él'”‘ﬂﬁ’( eShectsh BY 076 Yrsy ﬁﬂlfﬁ???“ EPrkyI

sul I;] Onaiafg‘ﬁoléi e congentiorsall b[fJ@EIerleSIbIt déﬁﬁ@ﬂe@i@& Aaicie |Rad.canerustdrgiciang triazenes
such as_dacar 0S

- b SO BRI S PP P e 31 Moo (RUcnabABSTRo Y 91568l
nonohydr Bltaenaala(uppsaIBeISweﬁnb yAcaivanIaIbelare/ mtoawhuchnjsecapa)ltd af remiitating oeadiy, hbabl et s
as CYT I rin

ping ngﬁé}n chte%’a @?8&% erag?é 8'& (%;g Péét.c Fedistaitel AR ’%tas.@

mal i gnant | ynphomas, nulti pI e rryel orra35 and | eukem as. Al opeci a, V\ID

2012/ 069557PCT/ EP2011/ 070868 nausea, vomting and | eukopeni a are the nost
common dose limting side effects of cycl ophospham de. Mel phal an,

4-[ bi s(2-chl oroet hypani no] - L- phenyl al anine, is commercially available as an
i njectable solution or tablets as ALKERAN(r). Mel phalan is indicated for
the palliative treatnment of nultiple nyel oma and non-resectabl e epithelial
carci noma of the ovary. Bone marrow suppression is the nbst comobn dose
limting side effect of nel phal an. Chl or ambuci |,

4-[bi s(2-chl oroet hypani no] benzenebut anoi ¢ acid, is comercially available
as LEUKERAN(r) tabl ets. ChI or anbUCI I is i ndl cat ed for the pal I iati ve

o, e o o o



Dacti nonycin, also know as Actinonycin D, is comercially available in
injectable formas COSMEGEN(r). Dactinomycin is indicated for the treatnent
of W I m swouno6935d r habdonmyosar cona. Nausea, vom ti ng, PEmEPaNoneosss ar e

t he nost common dose limting side effects of dactinomycin. WO

2012/ 069557PCT/ EP2011/ 070868 Daunor ubi ci n,

(8S-cis-)-8-acetyl-10- [(3 am no- 2, 3, 6-tri deoxy-oc- L-1|yxo-hexopyranosypoxy] -
7,8,9, 10- tetrahydro 11-tri hydroxy-1-nmet hoxy-5, 12 napht hacenedi one

hydr oc AeaiPHiaed may b@é‘ﬁ‘??efPEF'%ﬂ”l‘%r ﬁ\%‘éﬂ th%ﬁ?'%:t'%déh? F'B‘?J%Q)YI%FOF 'Srﬂoéét"ﬁfm”é form as
DAUNOXQ&ﬁ(thh@,nn@ﬁt.@n i nj ectabl e as CERUBI DI NE(r). Daunor ubi ci n IS
indicated for rem.ssion induction in the treatnent of_acut hocytic
| euken 5 ahtF SR BRI AL ot P eI oL NS (o ATEIGEE RSt on | <

t he nost thé BERRIHLgIOSBNA batiubhdag) esd. e afafr@tliarodihdrofolateutrbduetade gene (DHFR).
Doxor u

n
10S) - 1@% éécé‘%nsﬁ%ueﬁceé nslydp p palA S BEL LIV E-HELBHTIARBLIA I8 B Yy col oyl |
7,8,9, QBBH)ehd H’rq/mﬂ@o@;nagrdﬁhettanr selqyemcexl;etéudmi)hthgeﬁgrés&oma@mmasmnednemne
hydr ochl o rciall vai | nj_ect abl e formas RUBEX(r)
or ADRmR &gwtlﬁﬁﬁfac?y orub %I(I:?n .”égg&%ga'e y %hn di cated for the treatment
of acute | Vmpdvoipossts of sudukestors ean tbpbaos, selagtioh @bh@senhamm Ipezmoaers Isignali s
also a t
| ynpho ﬁéﬁé@gﬁ% 8@3@8%%?@&%[3@ r(})iafégﬁe{j el égﬁpﬁeré?gl olsfm%als&'u%cgs &J’WI Rthasi g
doxor ukhaymprocedures foRlugimgdiEding éherﬁxmeaﬂ@ aﬂd/qr;swctmm thel W@d}p@@‘tth@e
ant i bi alcbiis mén‘i@ Alif sEEQE fost ! bha é%fr bl RIS BRI YRlch hterolStypes
conmer ci al aval l'e as nycin 1s indicate
pal | i a?ie\)@o‘ﬁ”ﬁ ddtheanfor Wfaa@ﬂrr@ﬁ@”@lg'@ﬁﬂd dﬁailmné&ﬂsalr@spre&*pwmmalm tP?er
agent s go|@tedSAtRENSe€! | carcinoma, |ynphomas, and testicular carcinomas.

Pul nonary and cutaneous toxicities are the nost common dose |imting side
ef fects of T RIBIRPEINKENtion also enc‘l’B‘B@‘iSW'éﬁ%trP”qucFﬂﬁ%Vﬂ¥ht%ﬁe§°mm@”58'é5m'6ut are

not [i E@rttaﬁtn@ fhe OBIh® Setapttes bich@ ¥htiten-birking QFRERY bfl tRé presdns inverRioRhase celreci fi c
ents deri ved rom ndr ake pl ant [ podoghyl | ot oxi ns

anti - neo a
typi caF?‘{/?” Z rftb%@lorg@ grd thPlert“??é“pSaH?iﬁ Oé“%%gg'@%@ Wof%%reégi’ Fgrli’ﬁ'&o@ by form ng
a t er napbyeeoreelsshonmwaridud QEHMsSdﬂ HEEdoli Staylbe L@étdfoDPéﬁh@aommge Edng tecendlarar eaks.

The strand brea ate and c at h Exanpl es of

epi pod BNy TREONTE I R SIS T A Dad ROt oposi de-and

t eni posi deSuitable host cellsopasll ithes fot 'thedkerssign ofepe puidepbinbing paeims of the

9[ 4, 6- 0- I | e as
an i oy Sl Bt TR o et R R SR i by PR T KB R ek il
VP- 16. (&¢.0p0Hj ahe ms&lqmaohe&ﬁtf@céxmplaltmaw@bexmgﬁsad moar Chi® ocamiyéloaa ceiln Wit h

ot her r mal | cell
| ung ng@gﬁg@@@Z%e%%gﬁ@ggﬁ%bﬂﬁfthre n%écnﬁ% bgfg'r??’r@?l& sﬁwh%?@% W”@t oposi de.
The i neattrsne Altefnativalic ofeneukaryeticies!l finesoeaynhsrempieyeer hea setastierefsuitaiteyt openi a.
Teni poﬁa%ahéh réle f@% By m?ﬂﬂb&quﬂé]%wn%t@ﬁ' Ehlture amplification, screening and produc
9[4,6-0-(R)-thenyl i dene | ucopyranosi d IS comrercl al P avalfable as
an inj é@ﬁ%'loé a@‘bp'ﬂrtf'ici‘ih?”@ée krlgwm\!( e atn depise. 9}0 pgk q%ﬁbme@gbovm 26.

Teni posi deBéc%eriaPé@ll%\E@Hro@éus%fLﬁ b@%s@c@l@%mﬁab@rfoﬂ the &RIRLIBALE QR rékomBingither

chenot her apy agents in 2012/ 069557PCT/ EP2011/ 070868 treat nent of
acut e FeRsIERthg! FrﬁbQﬂ'ﬂ‘GF'"GGr %fﬁhe RiFeanb EMppioR §¥Pongy BlueiamBs IMEYRtdiFVdose

limtingp: 551dﬁ886(&§929$ Hwel @NHROBItAEtend&idy BOSTbdRS %Qﬂ?edsédjm%ct@@él h_ells%ls@mem a

ef fect of

and t hronbocyt o Anti net abol it astic a ents hase
pect f PE UBRCKS FOGBTRER s NP (ATTOI oS PR (RACCYT 0Bt he
cell cycd Bactéﬂaldéhwbumlha@atﬂ‘ﬁéss&é’iddesﬂ ratearontryf ahtidenlyifdinggbpity: IIﬂthe(hﬁoIecuIe
pyrim di ne n and thereb

b t t tly,
AR e S B R e S TG
ant i - ndegirbbls host, @dre altesnatine bmbledimdrnts thamenlatole nhayrexpresk ih the Bactedial dosteand| |

N L Ay Lo R e

5-fl uoraouraci uor o- pyrimdrnédrone Oontrer ¢

avai l abl e as fluorouracil. Adm nistradéon of 5- fluorouracil leads to
inhibition of thym dylate synthesis and is also incorporated into both RNA
and DNA. The result typically is cell death. 5-fluorouracil is indicated as

a single agent or in conbination with other chenotherapy agents in the
treatment of carcinomas of the breast, colon, rectum stomach and pancreas.
Myel osuppressi on and nucositis are dose limting side effects of 5-
fluorouracil. OQther fluoropyrimdine anal ogs include 5-fluoro deoxyuridine
(fl oxuridine) and 5- fluorodeoxyuridi ne nonophosphat e. Cyt ar abi ne,
4-am no- 1- 13- D- ar abi nof uranosy1-2 (1H)-pyri mdinone, is comrercially

ava| I abI e as CYTOSAR— U(r) and |s corrrmnl y knovvn as Ara C It is believed

" T T o o o, o



Met hotrexate, N-[4[[(2, 4-di am no-6-pteridinyl) nethyl]nethylam no]
benzoyl]-L-glutamc acid, is conmmercially avail abl e as nethotrexate sodi um
Met hot r exsiDeoexdsdisirt s cel | phase effects specifically aPCEaPh@Ezo7(3¢98

i nhi biting DNA synthesis, repair and/or replication through the inhibition
of dyhydrofolic acid reductase which is required for synthesis of purine
nucl eotides and thym dyl ate. Methotrexate is indicated as a single agent or
in conbination with other chenotherapy agents in the treatnent of

chor i ok2@¥¢) 35d1eet cefieinithiyfield of RiqigBR?IegY- NEHOYICHEIS Af & SPW#&%WO”%%FI BRI nomas
of thebstrlﬁamhemmay A6ske erfMéye it dtAstder . Myel osuppr essi on (I eucopeni a,

t hr ombocyt o en| a a d nucositis pect ed side ect of
ot hot 1 o DS RR reAE cRpeckt SIS kAR HHoR SRR Bt AP e AR oo
and cabglisodshedlian irdedt icelR} e.gGSroﬁfpﬁllaﬂamlLb@lbbmelﬁfandlﬂﬁa?éxml@%@h@m 8, e.g.

TP T RRLARE, ekl SRS R e R X e B v 0

canpt ot hechsgenaltal mdt(hpdsthmwramretheoectd)rs mat &d cd)rlstrucrted)mmelttamfecmampnetBMn and

t he varlou I zino- et h

et hyl ened %d o ??Cg%%ﬁt @Su °r§Zh ATHE) éeé @é‘ﬁa W Rehal SR AR ém “Ceﬁ%r‘

(45) - 4aﬂl]lged1betjhmlpr04;elhpﬂthemv9nl{0(néﬁqm peh hdit melpingyeali lwh qooyentional techniques.

car bon 12H)-di o
e hyar Rl RHLRNRGed & 1 QorflerP OO MY ord FRd R hpRed iy B o
CAI\/PTCEAR(iI’lg cells serum-fraejim giseensioni tlkawmronoeamrpwe@fthe;aﬁper@blhéloo projginsc bi nds,
al ong yicifehlish ASY be/Surffel RBAlthE @1 EDhuPEeorhd REakiRG Y SARERRAGEcddyres BNAe

conpl e I's believe at cytotoxicity occurs as resu I rreparable
doublea@ﬂﬂﬁwﬂﬁbmﬁﬁwﬁwﬁéwgﬂﬁmﬁ9mﬁﬁ@b@g@ﬂv@ﬂummsF%@m@émﬁmg@Q@PESle : DNA :

! ri nt e@l@&rc?)hor%&bgﬁ% he k2T §ick LR @a%s\éké\nltrﬁ@me'sﬁl%f ﬁh@ aﬁ%&(%%ot kit thRt ecan i s
indicated for treatment of netastatic cancer of the colon or rectum The

dose | iMNYFAtOAg Fii Aemeles eragation of pltsied atibediesare Q‘?Sé”l?ﬁﬂé'l‘ 26‘@1?%5%’5% 2ot WO

i ncl udbpaegpeut ropenia, and G effects, including diarrhea. Topot ecan
HCI , : . o ) " L
(S)-10-[( dY SHEPAPEERERYY At REFp el hegntioan-Bindinh parnerMPptizfpEssiop g, 71 ndo
l'i zi nOErﬂmsg]ellﬂ]: ammapbucnas aestﬂbe(d4h+ulgl-®ateiht NBG4 mrmlaycrhi@eélét% tocks, exp@ssion

comrerc %Iablgstas.thelpéé%g % utl%g HYCAMT gr .. Topotecan is
a deri %5? S”Z:S%t td KT ROMIRFE HNE WRE T81SF &Y i eee £/ 8 bi nds
to t hepemmeltr&cfafmalampﬂoducelbh@demed)@mamhtproeaenermtus mikkl i gati on of singles
strand bre S 0 re 0 | .S i n of
The DA ol ST e SEesd PLERRRRTAASE aroldb LTRARRRT A RubR0 B GMBAT bR

met ast awémloommcﬂlmdccbmbh@s thvepstsp efrcdltlsnnalal hosieden triaoefigmed nctansferted vdtbse
limti O&tér'eﬂ?odﬁ%‘g tﬁ&ﬁgh%n&/i?ﬂ%'a%?&%m;&?lthé ént. Hréﬁﬂ&e%ﬁ&% Hé re vleﬂ%/théy
neut r op anl i'ch comercia al l abl e as
VOTRI Eant(hoyiythgrﬁypgﬂdcmdne ki nase i nhi b| t or (TKI ). Pazopanib is presented as
E he hydrocp] &Eérg%cé dth th rE&nE #ﬂ@en‘ﬁgl‘?me?@lg RAREI 3 ekt of Producmg n antigen-

(2, 3-di nethyl-2H 1 ndazo 3{]amno-2- pyrimdi nyl]am no] - 2- et hyl ben
c

zenesupmé'ﬁaﬁfoﬂ%” ﬁﬁiﬁ@ﬁ%%dﬂﬁ?'ﬁiﬁ”d@" PREtBRsieMprises tpPeRivaEd for treat ment of

patients wdhh RAANARCLET REBI efcBlihg 8 RESHARR of th Rjidd Bini s a chimeric
nmonocl ona\ll\(at%ntl body V\/msch [ sesol dg §\}y o(tr eagtrllgen IB‘I‘»"E RA( rn§ Ri t uxi mab

bi nds to 20 p('S‘?Y'CE‘Qc%ﬁC%”da‘ﬁﬁtOEﬁﬁ‘E@Qg ééght chPo pt Bs PatigersinginorAEieins

adm ni st er gyl |tféh§f@|\hﬁﬁg)élﬁ1|abhnﬁ\ﬂé11 thesSit @énreé @V@Hb)fvﬂth §ard&a§tr§aaﬂsec@ﬁd vdredaat oi d
arthritis @Td B-ce non turrumabpét%afully

rran, Tom ol o SCESFRR e, AP S (S B FOSIORR ST 1 PPt AR RLBE bi nds. Lo
CD20 oan@eﬁ@lddmgamemsrom&erd rfo@tdenewdsaﬁmcmmeonédya"fphocytl c leukema (CLL; a

type of capger o whi te bl ood ce who are refractory to

Y Bat ment (¢ reprertd ot rristerrr et e ot el ( carpat ) TTCR
i nhi bi tor sOncrmdxpltéesebtbt/ thaer desinat méthod, tiedarttigen-bipdiny prioteir( ik keb@xaraindd foapal ogs,
RADOO1 or _ever Af 7 r pP23573, AZD8055,
WiE- 354TORE 6 LRl S SRlEE pisab ety Cind BB EEIoaWEy B sl
TargretinC) and is a rrerrber of a subcBass of retinoids that selectively
activate retinoid X receptors (RXRs). These retinoid receptors have
biologic activity distinct fromthat of retinoic acid receptors (RARs). The
chem cal nanme is 4-[1-(5,6,7,8-tetrahydro-3,5,5, 8, 8-

pent anmet hy1- 2- napht hal enyl ) ethenyl] benzoic acid. Bexarotene is used to

treat cutaneous T-cell |ynphoma (CTCL, a type of skin cancer) in people
whose di sease could not be treated successfully with at | east one other
medi cat i on. Sorafenib marketed as NexavarC) is in a class of

nedi cations called nultikinase inhibitors. Its chemcal nane is
4 [4 [[4 chI or o- 3 (tr|fIuororrethyl)phenyl]carbarmyl am no]

o . - o o .y N



I The free base, HCl salts, and ditosylate salts of the conpound of
formula (11) may be prepared according to the procedures disclosed in WO
99/ 35146,wpublebesd July 15, 1999; and WO 02/ 02552 publ ipsham2di@ooessy 10,
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The mode of administration of the therapeutic agent of the invention may be any suitable
route which delivers the agent to the host. The antigen-binding proteins, and pharmaceutical
compositions of the invention are particularly useful for parenteral administration, i.e.,
subcutaneously (s.c.), intrathecally, intraperitoneally, intramuscularly (i.m.), intravenously (i.v.), or
intranasally.

Therapeutic agents of the invention may be prepared as pharmaceutical compositions
containing an effective amount of the antigen-binding protein of the invention as an active
ingredient in a pharmaceutically acceptable carrier. In the prophylactic agent of the invention, an
aqueous suspension or solution containing the antigen-binding protein, may be buffered at
physiological pH, in a form ready for injection. The compositions for parenteral administration will
commonly comprise a solution of the antigen-binding protein of the invention or a cocktail thereof
dissolved in a pharmaceutically acceptable carrier, for example an aqueous carrier. A variety of
aqueous carriers may be employed, e.g., 0.9% saline, 0.3% glycine, and the like. These solutions
may be made sterile and generally free of particulate matter. These solutions may be sterilized by
conventional, well known sterilization techniques (e.g., filtration). The compositions may contain
pharmaceutically acceptable auxiliary substances as required to approximate physiological conditions
such as pH adjusting and buffering agents, etc. The concentration of the antigen-binding protein of
the invention in such pharmaceutical formulation can vary widely, i.e., from less than about 0.5%,
usually at or at least about 1% to as much as 15 or 20% by weight and will be selected primarily
based on fluid volumes, viscosities, etc., according to the particular mode of administration selected.

Thus, a pharmaceutical composition of the invention for intramuscular injection could be
prepared to contain 1 mL sterile buffered water, and between about 1 ng to about 200 mg, e.g.
about 50 ng to about 30 mg, or about 5 mg to about 25 mg, of an antigen-binding protein of the
invention. Similarly, a pharmaceutical composition of the invention for intravenous infusion could be
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Example 1 - Production of neutralizing mAbs to human HGF Reconbi nant
human HGF protein produced in nouse nyel oma NSO derived cells was obtai ned
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i mmuni zed on days 0, 6 and 11 with R&D reconbi nant human HG-. Spl enocyt es
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using a P3X63/ Ag8. 653-derived fusion partner. Immortalized

anti body-producing cells were generated. HAT sel ection was used to_desel ect

unf us e f1afy 8P Bneenka abeut 250 mi of stgele RingeriySohiaR 96 RO Jije PRt 3R PsalubMMect i ve

cul t ur esabet 25 @groﬁaﬂaﬂ.gfa@bma.ﬁ@groté.ﬂoﬂthé\divé\ﬂ.oarpér RS RirRer Zadlution AdtudiGH- cMVet .
Hts wer |d ntified, confi

I”gﬁ IcI oned.to r‘)\ﬁﬁlhonal it A ei t her bé?
limti Ayt PERAY9 Flj‘F%‘&&rﬂ Yi mgléﬁliﬁab%?%osﬁ%% e BRI AT BHeRPBEat s wi t h
desir edwo@@&(l%ﬁﬁleme%t‘tlaha aw;edeecrsa@@irﬂdoremeuam i, mwﬂn@e;lrtemr@tmhbhmcamtcalbody

f t t ified
anti bodresSusALed AR HBishn CERRT. PR, BPai: R RIS and
functi mtla{/erpostlyeadmmstEabdmitugerQbmduﬁmpnotmdﬁorrHﬂatmns zfahe onentioGlsemiasmant) and

01 0 s BE S m R 2R ontarmarsl B bbb e ok PR okl PR BB

var i abVel.3@Hepni ZﬂDNAV\@e u&ﬁh\etamw, geb\lsammdtﬁgrmwem sfdiquidirotein

2012/ ggﬁéﬁ%ﬁ ‘Eir a'f:sP 219{L Prﬁqgsk r@@%ﬁz@g@é i ﬁggf PrB{e}HW aftiidte Gk Bak ?aa%i on

(RT-P primer ure eeneraeprlrrers
speci f B@dfﬁbernrﬂim M@nmﬁﬁﬁoglewffgrk» NY (Rlereim Rrassdl 9P hkersdbd “Bxepiank@rugever se

p“ BT i WAStRRER IPhtehtelf Formtftiaild ] Dadvm $Q138 L 36h2) boBLA0S, IMa%uPd“'KSeftﬁla\%ﬁeét§0type
| gGL for S260116CI12, S260105B02,” S265109B10 and 1 soty

30011 Sty abAIE o SHBGUALG et o el cb A LTS Sa4X00 Bt by Jones
and Bepgd ulsBi @Joﬂrﬁ&@@éx%bént%r%lméﬁwuts proteiRGRuMER- s?a%ﬂ&lh drr@ubuddr both

V-reg|on sequences to enabl e subsequent ver|f|cat|on of ? he correct

V- r egi HReZSElih chharpniagiigle At €084t H3rEPE0 dpinsphdd  Yinitelucrose rabfuses
pr oducw@rsamrrﬁnmnbs@rbfwe.momaatuﬁx@rmmaem%a ANbod2ydy4-bhorani zati on -

Cl oning of chineric antibodi ENAha ression co struct?1

encodi ng t HREANGYY i Wengnt i bpc?ﬁ‘?%fmorbpéﬁ P OﬁB BropRin BieRility’ &g ham

overI ag@; sngz%z mnmmdoapthe(taﬁrelcmﬂeht@iloﬂ@hutresmrmcetpomﬂecshdr@s by mfererhc@rahdmgo into
gﬁ) Si on Ve %H wel | as a human signal sequence. Hi ndlll

and Sp?é’ 'CP fscﬁ'?e% F& introduced to frame the VH donain

cont ai ni nglrt dre mbgdlaienistﬁqummpeut(cﬁlfg@wﬂ db tiOnvehiod, arhes irompitegmacetiicairammal i an

expr essi vect 0 ant al nt ndI and
Bsi W ﬁreegg'rta tIOI'][, i ﬁgsfﬁ %\Nggr)%q?m{lr Jﬂgggtgm r]at% %é t'ﬁ‘-’ﬂlry\?ﬁ!I %V?Tgl n co %ai ni ng
t he si gﬁawmlmﬁwllaey(c@égoﬂ WRillNOthelart. fSpitalde dosesgpay he caleniaterbfior patiestepr essi on

t i . t d
anant S50 B e HPBATKRRBRLAPRRLE Ly EFH Rlran s BT RR Sl kPO
const r examplepii &l20neg/kdh éorrrample dd 26me/kbddyexaapiedAtte 20me/&g pr top axasbledetonovo
by bui b 6»4Rq Gbr SYRHIABRS A6 INUeLRRL L& cohaE ﬁé@fﬂ&a Mﬁé bresent ﬁ’iOerﬁubﬁ es for

cIonlng |nto nannaP|an exXpr essi on vectors as MB+ hunman S| gna
sequente? hwamﬁuﬂﬁalﬁdiogéémavégtwmh@t% FAnE PER0lnter 100D oy (@KRPIE B 116 é@ﬁ@rrtghe VH
domai n¢d; QRIANIEDAGo EOFEng FSHRhmSIEBHGRE Efok SERPIED. NG 10bing! 67 0. £ PR of Bk B0

mammal i an expression vectors containing the human yl constant region.
Hi ndl | ﬁOrawr@é OMEserfPrPBRed; tp d90M@ 6 L t?n??%@l?éé@la'ﬁt@ef‘ PHRBIPHRIEYPT domai n

cont ai EHidigvdnbien mr@h%ayaﬁwdmﬁeré@ﬁ&emt@ahpfo@amgé s@icoRh&disly nh@a\;éﬁml ian
expreSS|on vector con&alnln the

a constant region
xpr o581 BHOBFHERonBIoh AFE e I DRCR, be reiebiegeb e IS aG EREBH ng
t he reheygprépriaeadya |:&h§lr§lcubri ght chains (listed in Table 1 bel ow) were
transiently co tra sfecte 293 6E ce xpressed at..s
bea'e To pThsAtEb RS bt ahe nEar set weyer el FOREEITE B R « ne
super nat asfitablacatrietmiot tof used This terhniy eehdsibaerdshopn S be efferpiveobitneheentiodabl e 1:

Cht e G0 BR Bt SRR 853 AT ot AR REREPEFSTY oA 011/ 070868

Anti bo
39



Al ternative Names Description SEQ ID NO of DNA sequence SE Q I D NO of
am no aci d sequence BPC 1840 anti HGF 52651091310 Chi nera 52651091310
Chi neri ¢ Woav/mwh#sin 55 56 52651091310 Chi neric | i ght pchaiPr013/D7@388

There are several methods known in the art which can be used to find epitope-binding
domains of use in the present invention.

The term “library” refers to a mixture of heterogeneous polypeptides or nucleic acids. The
library is composed of members, each of which has a single polypeptide or nucleic acid sequence.
To this extent, “library” is synonymous with “repertoire.” Sequence differences between library
members are responsible for the diversity present in the library. The library may take the form of a
simple mixture of polypeptides or nucleic acids, or may be in the form of organisms or cells, for
example bacteria, viruses, animal or plant cells and the like, transformed with a library of nucleic
acids. In one example, each individual organism or cell contains only one or a limited number of
library members. Advantageously, the nucleic acids are incorporated into expression vectors, in
order to allow expression of the polypeptides encoded by the nucleic acids. In a one aspect,
therefore, a library may take the form of a population of host organisms, each organism containing
one or more copies of an expression vector containing a single member of the library in nucleic acid
form which can be expressed to produce its corresponding polypeptide member. Thus, the
population of host organisms has the potential to encode a large repertoire of diverse polypeptides.

A “universal framework” is a single antibody framework sequence corresponding to the regions
of an antibody conserved in sequence as defined by Kabat ("Sequences of Proteins of Immunological
Interest”, US Department of Health and Human Services) or corresponding to the human germline
immunoglobulin repertoire or structure as defined by Chothia and Lesk, (1987) J. Mol. Biol. 196:910-
917. There may be a single framework, or a set of such frameworks, which has been found to
permit the derivation of virtually any binding specificity though variation in the hypervariable regions
alone.

Amino acid and nucleotide sequence alignments and homology, similarity or identity, as
defined herein are in one embodiment prepared and determined using the algorithm BLAST 2
Sequences, using default parameters (Tatusova, T. A. et a/., FEMS Microbiol Lett, 174:187-188
(1999)).

When a display system (e.g., a display system that links coding function of a nucleic acid and
functional characteristics of the peptide or polypeptide encoded by the nucleic acid) is used in the
methods described herein, eg in the selection of a dAb or other epitope binding domain, it is
frequently advantageous to amplify or increase the copy number of the nucleic acids that encode the
selected peptides or polypeptides. This provides an efficient way of obtaining sufficient quantities of
nucleic acids and/or peptides or polypeptides for additional rounds of selection, using the methods
described herein or other suitable methods, or for preparing additional repertoires (e.g., affinity
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maturation repertoires). Thus, in some embodiments, the methods of selecting epitope binding
domains comprises using a display system (e.g., that links coding function of a nucleic acid and
functional characteristics of the peptide or polypeptide encoded by the nucleic acid, such as phage
display) and further comprises amplifying or increasing the copy number of a nucleic acid that
encodes a selected peptide or polypeptide. Nucleic acids can be amplified using any suitable
methods, such as by phage amplification, cell growth or polymerase chain reaction.

In one example, the methods employ a display system that links the coding function of a
nucleic acid and physical, chemical and/or functional characteristics of the polypeptide encoded by
the nucleic acid. Such a display system can comprise a plurality of replicable genetic packages, such
as bacteriophage or cells (bacteria). The display system may comprise a library, such as a
bacteriophage display library. Bacteriophage display is an example of a display system.

A number of suitable bacteriophage display systems (e.g., monovalent display and multivalent
display systems) have been described. (See, e.g., Griffiths ef a/., U.S. Patent No. 6,555,313 Bl
(incorporated herein by reference); Johnson ef a/.,, U.S. Patent No. 5,733,743 (incorporated herein
by reference); McCafferty ef a/, U.S. Patent No. 5,969,108 (incorporated herein by reference);
Mulligan-Kehoe, U.S. Patent No. 5,702,892 (Incorporated herein by reference); Winter, G. ef a/.,
Annu. Rev. Immunol. 12:433-455 (1994); Soumiillion, P. et a/., Appl. Biochem. Biotechnol. 47(2-
3):175-189 (1994); Castagnoli, L. ef a.,, Comb. Chem. High Throughput Screen, 4(2):121-133
(2001).) The peptides or polypeptides displayed in a bacteriophage display system can be displayed
on any suitable bacteriophage, such as a filamentous phage (e.g., fd, M13, F1), a lytic phage (e.g.,
T4, T7, lambda), or an RNA phage (e.g., MS2), for example.

Generally, a library of phage that displays a repertoire of peptides or phagepolypeptides, as
fusion proteins with a suitable phage coat protein (e.g., fd plll protein), is produced or provided.
The fusion protein can display the peptides or polypeptides at the tip of the phage coat protein, or if
desired at an internal position. For example, the displayed peptide or polypeptide can be present at
a position that is amino-terminal to domain 1 of pIII. (Domain 1 of pIII is also referred to as N1.)
The displayed polypeptide can be directly fused to pllI (e.g., the N-terminus of domain 1 of pIII) or
fused to plII using a linker. If desired, the fusion can further comprise a tag (e.g., myc epitope, His
tag). Libraries that comprise a repertoire of peptides or polypeptides that are displayed as fusion
proteins with a phage coat protein,can be produced using any suitable methods, such as by
introducing a library of phage vectors or phagemid vectors encoding the displayed peptides or
polypeptides into suitable host bacteria, and culturing the resulting bacteria to produce phage (e.g.,
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using a suitable helper phage or complementing plasmid if desired). The library of phage can be
recovered from the culture using any suitable method, such as precipitation and centrifugation.

The display system can comprise a repertoire of peptides or polypeptides that contains any
desired amount of diversity. For example, the repertoire can contain peptides or polypeptides that
have amino acid sequences that correspond to naturally occurring polypeptides expressed by an
organism, group of organisms, desired tissue or desired cell type, or can contain peptides or
polypeptides that have random or randomized amino acid sequences. If desired, the polypeptides
can share a common core or scaffold. For example, all polypeptides in the repertoire or library can
be based on a scaffold selected from protein A, protein L, protein G, a fibronectin domain, an
anticalin, CTLA4, a desired enzyme (e.g., a polymerase, a cellulase), or a polypeptide from the
immunoglobulin superfamily, such as an antibody or antibody fragment (e.g., an antibody variable
domain). The polypeptides in such a repertoire or library can comprise defined regions of random or
randomized amino acid sequence and regions of common amino acid sequence. In certain
embodiments, all or substantially all polypeptides in a repertoire are of a desired type, such as a
desired enzyme (e.g., a polymerase) or a desired antigen-binding fragment of an antibody (e.g.,
human Vy or human V.). In some embodiments, the polypeptide display system comprises a
repertoire of polypeptides wherein each polypeptide comprises an antibody variable domain. For
example, each polypeptide in the repertoire can contain a Vy, a VL or an Fv (e.g., a single chain Fv).

Amino acid sequence diversity can be introduced into any desired region of a peptide or
polypeptide or scaffold using any suitable method. For example, amino acid sequence diversity can
be introduced into a target region, such as a complementarity determining region of an antibody
variable domain or a hydrophobic domain, by preparing a library of nucleic acids that encode the
diversified polypeptides using any suitable mutagenesis methods (e.g., low fidelity PCR,
oligonucleotide-mediated or site directed mutagenesis, diversification using NNK codons) or any
other suitable method. If desired, a region of a polypeptide to be diversified can be randomized.

The size of the polypeptides that make up the repertoire is largely a matter of choice and
uniform polypeptide size is not required. The polypeptides in the repertoire may have at least
tertiary structure (form at least one domain).

Selection/Isolation/Recovery
An epitope binding domain or population of domains can be selected, isolated and/or
recovered from a repertoire or library (e.g., in a display system) using any suitable method. For
example, a domain is selected or isolated based on a selectable characteristic (e.g., physical
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characteristic, chemical characteristic, functional characteristic). Suitable selectable functional
characteristics include biological activities of the peptides or polypeptides in the repertoire, for
example, binding to a generic ligand (e.g., a superantigen), binding to a target ligand (e.g., an
antigen, an epitope, a substrate), binding to an antibody (e.g., through an epitope expressed on a
peptide or polypeptide), and catalytic activity. (See, eg., Tomlinson ef a/., WO 99/20749; WO
01/57065; WO 99/58655.)

In some embodiments, the protease resistant peptide or polypeptide is selected and/or
isolated from a library or repertoire of peptides or polypeptides in which substantially all domains
share a common selectable feature. For example, the domain can be selected from a library or
repertoire in which substantially all domains bind a common generic ligand, bind a common target
ligand, bind (or are bound by) a common antibody, or possess a common catalytic activity. This
type of selection is particularly useful for preparing a repertoire of domains that are based on a
parental peptide or polypeptide that has a desired biological activity, for example, when performing
affinity maturation of an immunoglobulin single variable domain.

Selection based on binding to a common generic ligand can yield a collection or population of
domains that contain all or substantially all of the domains that were components of the original
library or repertoire. For example, domains that bind a target ligand or a generic ligand, such as
protein A, protein L or an antibody, can be selected, isolated and/or recovered by panning or using a
suitable affinity matrix. Panning can be accomplished by adding a solution of ligand (e.g., generic
ligand, target ligand) to a suitable vessel (e.g., tube, petri dish) and allowing the ligand to become
deposited or coated onto the walls of the vessel. Excess ligand can be washed away and domains
can be added to the vessel and the vessel maintained under conditions suitable for peptides or
polypeptides to bind the immobilized ligand. Unbound domains can be washed away and bound
domains can be recovered using any suitable method, such as scraping or lowering the pH, for
example.

Suitable ligand affinity matrices generally contain a solid support or bead (e.g., agarose) to
which a ligand is covalently or noncovalently attached. The affinity matrix can be combined with
peptides or polypeptides (e.g., a repertoire that has been incubated with protease) using a batch
process, a column process or any other suitable process under conditions suitable for binding of
domains to the ligand on the matrix. domains that do not bind the affinity matrix can be washed
away and bound domains can be eluted and recovered using any suitable method, such as elution
with a lower pH buffer, with a mild denaturing agent (e.g., urea), or with a peptide or domain that
competes for binding to the ligand. In one example, a biotinylated target ligand is combined with a
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repertoire under conditions suitable for domains in the repertoire to bind the target ligand. Bound
domains are recovered using immobilized avidin or streptavidin (eg., on a bead).

In some embodiments, the generic or target ligand is an antibody or antigen binding fragment
thereof. Antibodies or antigen binding fragments that bind structural features of peptides or
polypeptides that are substantially conserved in the peptides or polypeptides of a library or
repertoire are particularly useful as generic ligands. Antibodies and antigen binding fragments
suitable for use as ligands for isolating, selecting and/or recovering protease resistant peptides or
polypeptides can be monoclonal or polyclonal and can be prepared using any suitable method.

Libraries/Repertoires

Libraries that encode and/or contain protease epitope binding domains can be prepared or
obtained using any suitable method. A library can be designed to encode domains based on a
domain or scaffold of interest (e.g., a domain selected from a library) or can be selected from
another library using the methods described herein. For example, a library enriched in domains can
be prepared using a suitable polypeptide display system.

Libraries that encode a repertoire of a desired type of domain can readily be produced using
any suitable method. For example, a nucleic acid sequence that encodes a desired type of
polypeptide (e.g., an immunoglobulin variable domain) can be obtained and a collection of nucleic
acids that each contain one or more mutations can be prepared, for example by amplifying the
nucleic acid using an error-prone polymerase chain reaction (PCR) system, by chemical mutagenesis
(Deng et al., J. Biol. Chem., 269:9533 (1994)) or using bacterial mutator strains (Low et /., J. Mo/.
Biol., 260:359 (1996)).

In other embodiments, particular regions of the nucleic acid can be targeted for diversification.
Methods for mutating selected positions are also well known in the art and include, for example, the
use of mismatched oligonucleotides or degenerate oligonucleotides, with or without the use of PCR.
For example, synthetic antibody libraries have been created by targeting mutations to the antigen
binding loops. Random or semi-random antibody H3 and L3 regions have been appended to
germline immunoblulin V gene segments to produce large libraries with unmutated framework
regions (Hoogenboom and Winter (1992) supra; Nissim ef a/. (1994) supra; Griffiths ef a/. (1994)
supra; DeKruif ef a/. (1995) supra). Such diversification has been extended to include some or all of
the other antigen binding loops (Crameri ef a/. (1996) Nature Med., 2:100; Riechmann et a/. (1995)
Blo/Technology, 13:475; Morphosys, WO 97/08320, supra). In other embodiments, particular
regions of the nucleic acid can be targeted for diversification by, for example, a two-step PCR
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strategy employing the product of the first PCR as a "mega-primer.” (See, eg., Landt, O. ef a/.,
Gene 96:125-128 (1990).) Targeted diversification can also be accomplished, for example, by SOE
PCR. (See, e.g., Horton, R.M. ef a/., Gene 77:61-68 (1989).)

Sequence diversity at selected positions can be achieved by altering the coding sequence
which specifies the sequence of the polypeptide such that a number of possible amino acids (e.g., all
20 or a subset thereof) can be incorporated at that position. Using the IUPAC nomenclature, the
most versatile codon is NNK, which encodes all amino acids as well as the TAG stop codon. The
NNK codon may be used in order to introduce the required diversity. Other codons which achieve
the same ends are also of use, including the NNN codon, which leads to the production of the
additional stop codons TGA and TAA. Such a targeted approach can allow the full sequence space in
a target area to be explored.

Some libraries comprise domains that are members of the immunoglobulin superfamily (e.g.,
antibodies or portions thereof). For example the libraries can comprise domains that have a known
main-chain conformation. (See, e.g., Tomlinson et al., WO 99/20749.) Libraries can be
prepared in a suitable plasmid or vector. As used herein, vector refers to a discrete element that is
used to introduce heterologous DNA into cells for the expression and/or replication thereof. Any
suitable vector can be used, including plasmids (e.g., bacterial plasmids), viral or bacteriophage
vectors, artificial chromosomes and episomal vectors. Such vectors may be used for simple cloning
and mutagenesis, or an expression vector can be used to drive expression of the library. Vectors
and plasmids usually contain one or more cloning sites (e.g., a polylinker), an origin of replication
and at least one selectable marker gene. Expression vectors can further contain elements to drive
transcription and translation of a polypeptide, such as an enhancer element, promoter, transcription
termination signal, signal sequences, and the like. These elements can be arranged in such a way
as to be operably linked to a cloned insert encoding a polypeptide, such that the polypeptide is
expressed and produced when such an expression vector is maintained under conditions suitable for
expression (e.g., in a suitable host cell).

Cloning and expression vectors generally contain nucleic acid sequences that enable the vector
to replicate in one or more selected host cells. Typically in cloning vectors, this sequence is one that
enables the vector to replicate independently of the host chromosomal DNA and includes origins of
replication or autonomously replicating sequences. Such sequences are well known for a variety of
bacteria, yeast and viruses. The origin of replication from the plasmid pBR322 is suitable for most
Gram-negative bacteria, the 2 micron plasmid origin is suitable for yeast, and various viral origins
(e.g. SV40, adenovirus) are useful for cloning vectors in mammalian cells. Generally, the origin of
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replication is not needed for mammalian expression vectors, unless these are used in mammalian
cells able to replicate high levels of DNA, such as COS cells.

Cloning or expression vectors can contain a selection gene also referred to as selectable
marker. Such marker genes encode a protein necessary for the survival or growth of transformed
host cells grown in a selective culture medium. Host cells not transformed with the vector
containing the selection gene will therefore not survive in the culture medium. Typical selection
genes encode proteins that confer resistance to antibiotics and other toxins, e.g. ampicillin,
neomycin, methotrexate or tetracycline, complement auxotrophic deficiencies, or supply critical
nutrients not available in the growth media.  Suitable expression vectors can contain a number of
components, for example, an origin of replication, a selectable marker gene, one or more expression
control elements, such as a transcription control element (e.g., promoter, enhancer, terminator)
and/or one or more translation signals, a signal sequence or leader sequence, and the like.
Expression control elements and a signal or leader sequence, if present, can be provided by the
vector or other source. For example, the transcriptional and/or translational control sequences of a
cloned nucleic acid encoding an antibody chain can be used to direct expression.

A promoter can be provided for expression in a desired host cell. Promoters can be
constitutive or inducible. For example, a promoter can be operably linked to a nucleic acid encoding
an antibody, antibody chain or portion thereof, such that it directs transcription of the nucleic acid.
A variety of suitable promoters for procaryotic (e.g., the B-lactamase and lactose promoter systems,
alkaline phosphatase, the tryptophan (trp) promoter system, lac, tac, T3, T7 promoters for £ col)
and eucaryotic (e.g., simian virus 40 early or late promoter, Rous sarcoma virus long terminal repeat
promoter, cytomegalovirus promoter, adenovirus late promoter, EG-1a promoter) hosts are
available.

In addition, expression vectors typically comprise a selectable marker for selection of host cells
carrying the vector, and, in the case of a replicable expression vector, an origin of replication. Genes
encoding products which confer antibiotic or drug resistance are common selectable markers and
may be used in procaryotic (e.g., B-lactamase gene (ampicillin resistance), 7ef gene for tetracycline
resistance) and eucaryotic cells (e.g., neomycin (G418 or geneticin), gpt (mycophenolic acid),
ampicillin, or hygromycin resistance genes). Dihydrofolate reductase marker genes permit selection
with methotrexate in a variety of hosts. Genes encoding the gene product of auxotrophic markers of
the host (eg., LEUZ, URA3, HIS3) are often used as selectable markers in yeast. Use of viral (e.g.,
baculovirus) or phage vectors, and vectors which are capable of integrating into the genome of the
host cell, such as retroviral vectors, are also contemplated.
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Suitable expression vectors for expression in prokaryotic (e.g., bacterial cells such as £ co/j) or
mammalian cells include, for example, a pET vector (e.g., pET-12a, pET-36, pET-37, pET-39, pET-
40, Novagen and others), a phage vector (e.g., pPCANTAB 5 E, Pharmacia), pRIT2T (Protein A fusion
vector, Pharmacia), pCDM8, pCDNA1.1/amp, pcDNA3.1, pRc/RSV, pEF-1 (Invitrogen, Carlsbad, CA),
pCMV-SCRIPT, pFB, pSG5, pXT1 (Stratagene, La Jolla, CA), pCDEF3 (Goldman, L.A., ef al.,
Blotechnigues, 21:1013-1015 (1996)), pSVSPORT (GibcoBRL, Rockville, MD), pEF-Bos (Mizushima,
S., et al., Nucleic Acids Res., 18:5322 (1990)) and the like. Expression vectors which are suitable for
use in various expression hosts, such as prokaryotic cells (£ co/j), insect cells (Drosophila Schnieder
S2 cells, Sf9), yeast (P. methanolica, P. pastoris, S. cerevisiae) and mammalian cells (eg, COS cells)
are available.

Some examples of vectors are expression vectors that enable the expression of a nucleotide
sequence corresponding to a polypeptide library member. Thus, selection with generic and/or target
ligands can be performed by separate propagation and expression of a single clone expressing the
polypeptide library member. As described above, a particular selection display system is
bacteriophage display. Thus, phage or phagemid vectors may be used, for example vectors may be
phagemid vectors which have an £ co/i. origin of replication (for double stranded replication) and
also a phage origin of replication (for production of single-stranded DNA). The manipulation and
expression of such vectors is well known in the art (Hoogenboom and Winter (1992) supra; Nissim
et al. (1994) supra). Briefly, the vector can contain a B-lactamase gene to confer selectivity on the
phagemid and a lac promoter upstream of an expression cassette that can contain a suitable leader
sequence, a multiple cloning site, one or more peptide tags, one or more TAG stop codons and the
phage protein pIIl. Thus, using various suppressor and non-suppressor strains of £. co/ and with
the addition of glucose, iso-propyl thio-B-D-galactoside (IPTG) or a helper phage, such as VCS M13,
the vector is able to replicate as a plasmid with no expression, produce large quantities of the
polypeptide library member only or product phage, some of which contain at least one copy of the
polypeptide-pllI fusion on their surface.

Antibody variable domains may comprise a target ligand binding site and/or a generic ligand
binding site. In certain embodiments, the generic ligand binding site is a binding site for a
superantigen, such as protein A, protein L or protein G. The variable domains can be based on any
desired variable domain, for example a human VH (e.g., V4 1a, Vy 1b, Vu 2, V4 3, V4 4, V4 5, V4 6),
a human VL (e.g., VLI, VLII, VLIII, VLIV, VLV, VLVI or VK1) or a human VK (e.g., VK2, VK3, VK4,
VK5, VK6, VK7, VK8, VK9 or VK10).
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A still further category of techniques involves the selection of repertoires in artificial
compartments, which allow the linkage of a gene with its gene product. For example, a selection
system in which nucleic acids encoding desirable gene products may be selected in microcapsules
formed by water-in-oil emulsions is described in W099/02671, WO00/40712 and Tawfik & Griffiths
(1998) Nature Biotechno/ 16(7), 652-6. Genetic elements encoding a gene product having a desired
activity are compartmentalised into microcapsules and then transcribed and/or translated to produce
their respective gene products (RNA or protein) within the microcapsules. Genetic elements which
produce gene product having desired activity are subsequently sorted. This approach selects gene
products of interest by detecting the desired activity by a variety of means.

Characterisation of the epitope binding domains.

The binding of a domain to its specific antigen or epitope can be tested by methods which will
be familiar to those skilled in the art and include ELISA. In one example, binding is tested using
monoclonal phage ELISA.

Phage ELISA may be performed according to any suitable procedure: an exemplary protocol is
set forth below.

Populations of phage produced at each round of selection can be screened for binding by
ELISA to the selected antigen or epitope, to identify "polyclonal" phage antibodies. Phage from
single infected bacterial colonies from these populations can then be screened by ELISA to identify
"monoclonal" phage antibodies. It is also desirable to screen soluble antibody fragments for binding
to antigen or epitope, and this can also be undertaken by ELISA using reagents, for example, against
a C- or N-terminal tag (see for example Winter ef a/. (1994) Ann. Rev. Immunology 12, 433-55 and
references cited therein.

The diversity of the selected phage monoclonal antibodies may also be assessed by gel
electrophoresis of PCR products (Marks ef a/. 1991, supra; Nissim et a/. 1994 supra), probing
(Tomlinson et a/., 1992) 1. Mol. Biol. 227, 776) or by sequencing of the vector DNA.

Structure of dAbs

In the case that the dAbs are selected from V-gene repertoires selected for instance using
phage display technology as herein described, then these variable domains comprise a universal
framework region, such that is they may be recognised by a specific generic ligand as herein
defined. The use of universal frameworks, generic ligands and the like is described in W099/20749.
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comparison of sequences and crystallographic structures has revealed that, contrary to expectation,
five of the six antigen binding loops of antibodies (H1, H2, L1, L2, L3) adopt a limited number of
main-chain conformations, or canonical structures (Chothia and Lesk (1987) J. Mo/, Biol,, 196: 901,
Chothia ef a/. (1989) Nature, 342: 877). Analysis of loop lengths and key residues has therefore
enabled prediction of the main-chain conformations of H1, H2, L1, L2 and L3 found in the majority of
human antibodies (Chothia ef a/. (1992) J. Mo/. Biol., 227 799; Tomlinson et a/. (1995) EMBO J.,
14: 4628; Williams et a/. (1996) J. Mol. Biol., 264: 220). Although the H3 region is much more
diverse in terms of sequence, length and structure (due to the use of D segments), it also forms a
limited number of main-chain conformations for short loop lengths which depend on the length and
the presence of particular residues, or types of residue, at key positions in the loop and the antibody
framework (Martin ef a/. (1996) J. Mol. Biol., 263: 800; Shirai ef a/. (1996) FEBS Letters, 399: 1).

The dAbs are advantageously assembled from libraries of domains, such as libraries of Vy
domains and/or libraries of V. domains. In one aspect, libraries of domains are designed in which
certain loop lengths and key residues have been chosen to ensure that the main-chain conformation
of the members is known. Advantageously, these are real conformations of immunoglobulin
superfamily molecules found in nature, to minimise the chances that they are non-functional, as
discussed above. Germline V gene segments serve as one suitable basic framework for constructing
antibody or T-cell receptor libraries; other sequences are also of use. Variations may occur at a low
frequency, such that a small number of functional members may possess an altered main-chain
conformation, which does not affect its function.
Canonical structure theory is also of use to assess the number of different main-chain
conformations encoded by ligands, to predict the main-chain conformation based on ligand
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sequences and to chose residues for diversification which do not affect the canonical structure. It is
known that, in the human V, domain, the L1 loop can adopt one of four canonical structures, the L2
loop has a single canonical structure and that 90% of human V, domains adopt one of four or five
canonical structures for the L3 loop (Tomlinson ef a/. (1995) supra); thus, in the Vi domain alone,
different canonical structures can combine to create a range of different main-chain conformations.
Given that the VO domain encodes a different range of canonical structures for the L1, L2 and L3
loops and that V, and VO domains can pair with any Vi domain which can encode several canonical
structures for the H1 and H2 loops, the number of canonical structure combinations observed for
these five loops is very large. This implies that the generation of diversity in the main-chain
conformation may be essential for the production of a wide range of binding specificities. However,
by constructing an antibody library based on a single known main-chain conformation it has been
found, contrary to expectation, that diversity in the main-chain conformation is not required to
generate sufficient diversity to target substantially all antigens. Even more surprisingly, the single
main-chain conformation need not be a consensus structure - a single naturally occurring
conformation can be used as the basis for an entire library. Thus, in a one particular aspect, the
dAbs possess a single known main-chain conformation.

The single main-chain conformation that is chosen may be commonplace among molecules
of the immunoglobulin superfamily type in question. A conformation is commonplace when a
significant number of naturally occurring molecules are observed to adopt it. Accordingly, in one
aspect, the natural occurrence of the different main-chain conformations for each binding loop of an
immunoglobulin domain are considered separately and then a naturally occurring variable domain is
chosen which possesses the desired combination of main-chain conformations for the different loops.
If none is available, the nearest equivalent may be chosen. The desired combination of main-chain
conformations for the different loops may be created by selecting germline gene segments which
encode the desired main-chain conformations. In one example, the selected germline gene
segments are frequently expressed in nature, and in particular they may be the most frequently
expressed of all natural germline gene segments.

In designing libraries the incidence of the different main-chain conformations for each of the
six antigen binding loops may be considered separately. For H1, H2, L1, L2 and L3, a given
conformation that is adopted by between 20% and 100% of the antigen binding loops of naturally
occurring molecules is chosen. Typically, its observed incidence is above 35% (i.e. between 35%
and 100%) and, ideally, above 50% or even above 65%. Since the vast majority of H3 loops do not
have canonical structures, it is preferable to select a main-chain conformation which is commonplace
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among those loops which do display canonical structures. For each of the loops, the conformation
which is observed most often in the natural repertoire is therefore selected. In human antibodies,
the most popular canonical structures (CS) for each loop are as follows: H1 - CS 1 (79% of the
expressed repertoire), H2 - CS 3 (46%), L1 - CS 2 of V(39%), L2 - CS 1 (100%), L3 - CS 1 of
Vi(36%) (calculation assumes a [I:[0 ratio of 70:30, Hood et al. (1967) Cold Spring Harbor Symp.
Quant. Bjol, 48: 133). For H3 loops that have canonical structures, a CDR3 length (Kabat ef a/.
(1991) Seqguences of proteins of immunological interest, U.S. Department of Health and Human
Services) of seven residues with a salt-bridge from residue 94 to residue 101 appears to be the most
common. There are at least 16 human antibody sequences in the EMBL data library with the
required H3 length and key residues to form this conformation and at least two crystallographic
structures in the protein data bank which can be used as a basis for antibody modelling (2cgr and
1tet). The most frequently expressed germline gene segments that this combination of canonical
structures are the Vy segment 3-23 (DP-47), the J4 segment JH4b, the Vg segment 02/012 (DPK9)
and the Jg segment Jo1. Vy segments DP45 and DP38 are also suitable. These segments can
therefore be used in combination as a basis to construct a library with the desired single main-chain
conformation.

Alternatively, instead of choosing the single main-chain conformation based on the natural
occurrence of the different main-chain conformations for each of the binding loops in isolation, the
natural occurrence of combinations of main-chain conformations is used as the basis for choosing
the single main-chain conformation. In the case of antibodies, for example, the natural occurrence of
canonical structure combinations for any two, three, four, five, or for all six of the antigen binding
loops can be determined. Here, the chosen conformation may be commonplace in naturally
occurring antibodies and may be observed most frequently in the natural repertoire. Thus, in human
antibodies, for example, when natural combinations of the five antigen binding loops, H1, H2, L1, L2
and L3, are considered, the most frequent combination of canonical structures is determined and
then combined with the most popular conformation for the H3 loop, as a basis for choosing the

single main-chain conformation.

Diversification of the canonical sequence
Having selected several known main-chain conformations or a single known main-chain
conformation, dAbs can be constructed by varying the binding site of the molecule in order to

generate a repertoire with structural and/or functional diversity. This means that variants are
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generated such that they possess sufficient diversity in their structure and/or in their function so that
they are capable of providing a range of activities.

The desired diversity is typically generated by varying the selected molecule at one or more
positions. The positions to be changed can be chosen at random or they may be selected. The
variation can then be achieved either by randomisation, during which the resident amino acid is
replaced by any amino acid or analogue thereof, natural or synthetic, producing a very large number
of variants or by replacing the resident amino acid with one or more of a defined subset of amino
acids, producing a more limited number of variants.

Various methods have been reported for introducing such diversity. Error-prone PCR
(Hawkins et a/ (1992) J. Mol. Biol., 226: 889), chemical mutagenesis (Deng ef a/ (1994) J. Biol.
Chem., 269: 9533) or bacterial mutator strains (Low et a/. (1996) J. Mo/. Biol., 260: 359) can be
used to introduce random mutations into the genes that encode the molecule. Methods for mutating
selected positions are also well known in the art and include the use of mismatched oligonucleotides
or degenerate oligonucleotides, with or without the use of PCR. For example, several synthetic
antibody libraries have been created by targeting mutations to the antigen binding loops. The H3
region of a human tetanus toxoid-binding Fab has been randomised to create a range of new
binding specificities (Barbas et a. (1992) Proc. Natil. Acad. Sci. USA, 89: 4457). Random or semi-
random H3 and L3 regions have been appended to germline V gene segments to produce large
libraries with unmutated framework regions (Hoogenboom & Winter (1992) J. Mo/. Biol., 227: 381;
Barbas ef a/. (1992) Proc. Natl, Acad. Sci. USA, 89: 4457; Nissim ef a/. (1994) EMBO J., 13: 692;
Griffiths ef a/. (1994) EMBO J., 13: 3245; De Kruif ef a/. (1995) J. Mol. Biol., 248: 97). Such
diversification has been extended to include some or all of the other antigen binding loops (Crameri
et al. (1996) Nature Med., 2: 100; Riechmann et a/. (1995) Bio/Technology, 13: 475; Morphosys,
WO097/08320, supra).

Since loop randomisation has the potential to create approximately more than 10 structures
for H3 alone and a similarly large number of variants for the other five loops, it is not feasible using
current transformation technology or even by using cell free systems to produce a library
representing all possible combinations. For example, in one of the largest libraries constructed to
date, 6 x 10" different antibodies, which is only a fraction of the potential diversity for a library of
this design, were generated (Griffiths ef a/. (1994) supra).

In a one embodiment, only those residues which are directly involved in creating or
modifying the desired function of the molecule are diversified. For many molecules, the function will
be to bind a target and therefore diversity should be concentrated in the target binding site, while
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3: Binding bf naélmed HHaedyiversity/sctire result of two processes: somatic recombination of

germline V, D and J gene segments to create a naive primary repertoire (so called germline and

junctional diversity) and somatic hypermutation of the resulting rearranged V genes. Analysis of

human antibody sequences has shown that diversity in the primary repertoire is focused at the

centre of the antigen binding site whereas somatic hypermutation spreads diversity to regions at the

periphery of the antigen binding site that are highly conserved in the primary repertoire (see
Tomlinson ef a/. (1996) J. Mol. Biol., 256: 813). This complementarity has probably evolved as an

efficient strategy for searching sequence space and, although apparently unique to antibodies, it can

easily be applied to other polypeptide repertoires. The residues which are varied are a subset of

those that form the binding site for the target. Different (including overlapping) subsets of residues

in the target binding site are diversified at different stages during selection, if desired.

In the case of an antibody repertoire, an initial ‘naive’ repertoire is created where some, but
not all, of the residues in the antigen binding site are diversified. As used herein in this context, the
term “naive” or “"dummy” refers to antibody molecules that have no pre-determined target. These

molecules resemble those which are encoded by the immunoglobulin genes of an individual who has

not undergone immune diversification, as is the case with fetal and newborn individuals, whose

immune systems have not yet been challenged by a wide variety of antigenic stimuli. This repertoire

is then selected against a range of antigens or epitopes. If required, further diversity can then be

introduced outside the region diversified in the initial repertoire. This matured repertoire can be

selected for modified function, specificity or affinity.

It will be understood that the sequences described herein include sequences which are
substantially identical, for example sequences which are at least 90% identical, for example which
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are at least 91%, or at least 92%, or at least 93%, or at least 94% or at least 95%, or at least 96%,
or at least 97% or at least 98%, or at least 99% identical to the sequences described herein.

For nucleic acids, the term “substantial identity” indicates that two nucleic acids, or designated
sequences thereof, when optimally aligned and compared, are identical, with appropriate nucleotide
insertions or deletions, in at least about 80% of the nucleotides, usually at least about 90% to 95%,
or at least about 98% to 99.5% of the nucleotides. Alternatively, substantial identity exists when the
segments will hybridize under selective hybridization conditions, to the complement of the strand.
For nucleotide and amino acid sequences, the term “identical" indicates the degree of identity
between two nucleic acid or amino acid sequences when optimally aligned and compared with
appropriate insertions or deletions. Alternatively, substantial identity exists when the DNA segments
will hybridize under selective hybridization conditions, to the complement of the strand.

The percent identity between two sequences is a function of the number of identical positions
shared by the sequences (i.e., % identity = # of identical positions/total # of positions times 100),
taking into account the number of gaps, and the length of each gap, which need to be introduced
for optimal alignment of the two sequences. The comparison of sequences and determination of
percent identity between two sequences can be accomplished using a mathematical algorithm, as
described in the non-limiting examples below.

The percent identity between two nucleotide sequences can be determined using the GAP
program in the GCG software package, using a NWSgapdna.CMP matrix and a gap weight of 40, 50,
60, 70, or 80 and a length weight of 1, 2, 3, 4, 5, or 6. The percent identity between two nuclectide
or amino acid sequences can also be determined using the algorithm of E. Meyers and W. Miller
(Comput. Appl. Biosci., 4:11-17 (1988)) which has been incorporated into the ALIGN program
(version 2.0), using a PAM120 weight residue table, a gap length penalty of 12 and a gap penalty of
4. In addition, the percent identity between two amino acid sequences can be determined using the
Needleman and Wunsch (J. Mol. Biol. 48:444-453 (1970)) algorithm which has been incorporated
into the GAP program in the GCG software package, using either a Blossum 62 matrix or a PAM250
matrix, and a gap weight of 16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2, 3, 4, 5, or 6.

By way of example, a polypeptide sequence of the present invention may be identical to the
reference sequence encoded by SEQ ID NO: 38, that is be 100% identical, or it may include up to a
certain integer number of amino acid alterations as compared to the reference sequence such that
the % identity is less than 100%. Such alterations are selected from the group consisting of at least
one amino acid deletion, substitution, including conservative and non-conservative substitution, or
insertion, and wherein said alterations may occur at the amino- or carboxy-terminal positions of the
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reference polypeptide sequence or anywhere between those terminal positions, interspersed either
individually among the amino acids in the reference sequence or in one or more contiguous groups
within the reference sequence. The number of amino acid alterations for a given % identity is
determined by multiplying the total number of amino acids in the polypeptide sequence encoded by
SEQ ID NO: 38 by the numerical percent of the respective percent identity (divided by 100) and then
subtracting that product from said total number of amino acids in the polypeptide sequence encoded
by SEQ ID NO: 38, or:
na<xa - (xa e y),

wherein na is the number of amino acid alterations, xa is the total number of amino acids in
the polypeptide sequence encoded by SEQ ID NO: 38, and y is, for instance 0.70 for 70%, 0.80 for
80%, 0.85 for 85% etc., and wherein any non-integer product of xa and y is rounded down to the
nearest integer prior to subtracting it from xa.

By the term "treating” and grammatical variations thereof as used herein, is meant
therapeutic therapy. In reference to a particular condition, treating means: (1) to ameliorate or
prevent the condition of one or more of the biological manifestations of the condition, (2) to
interfere with (@) one or more points in the biological cascade that leads to or is responsible for the
condition or (b) one or more of the biological manifestations of the condition, (3) to alleviate one or
more of the symptoms, effects or side effects associated with the condition or treatment thereof, or
(4) to slow the progression of the condition or one or more of the biological manifestations of the
condition. Prophylactic therapy is also contemplated thereby. The skilled artisan will appreciate that
"prevention” is not an absolute term. In medicine, "prevention” is understood to refer to the
prophylactic administration of a drug to substantially diminish the likelihood or severity of a condition
or biological manifestation thereof, or to delay the onset of such condition or biological manifestation
thereof. Prophylactic therapy is appropriate, for example, when a subject is considered at high risk
for developing cancer, such as when a subject has a strong family history of cancer or when a
subject has been exposed to a carcinogen.

F/AA\Y

As is understood in the art, the terms “complete remission,” “complete response” and
“complete regression” mean the disappearance of all detectable signs and/or symptoms of cancer in
response to treatment. As is also understood in the art detectable signs or symptoms of cancer can
be defined based on the type and stage of cancer being treated. By way of example, “complete
response” to treatment in a subject suffering from hepatocellular carcinoma could be defined as no
visible liver tumors observed with X-ray or CT scan. In some instances, clinical response can be
defined by RECIST 1.0 criteria (Therasse P, Arbuck SG, Eisenhauer EA, Wanders ], Kaplan RS,

55



Bi nding 3.0 7E+05 1. 08E-04 0. 352 BPC 1923 Bivale nt Analyte 1.3 5E+05
1. 66E-04 1.225 BPC 1924 Bivale nt Analyte 1.5 1E+05 1. 33E-04
WO 2012/069557 PCT/EP2011/070868

Rubinstein L, et al. New guidelines to evaluate the response to treatment in solid tumors. European
Organization for Research and Treatment of Cancer, National Cancer Institute of the United States,
National Cancer Institute of Canada. J Natl Cancer Inst. 2000;92:205-16. ) as described below:

Suitably, the present invention relates to a method for treating or lessening the severity of a
cancer selected from: brain (gliomas), glioblastomas, Bannayan-Zonana syndrome, Cowden disease,
Lhermitte-Duclos disease, breast, inflammatory breast cancer, Wilm's tumor, Ewing's sarcoma,
Rhabdomyosarcoma, ependymoma, medulloblastoma, colon, head and neck, kidney, lung, liver,
including hepatocellucler carcinoma, melanoma, ovarian, pancreatic, prostate, sarcoma,
osteosarcoma, giant cell tumor of bone, thyroid, Lymphoblastic T cell leukemia, Chronic
myelogenous leukemia, Chronic lymphocytic leukemia, Hairy-cell leukemia, acute lymphoblastic
leukemia, acute myelogenous leukemia, Chronic neutrophilic leukemia, Acute lymphoblastic T cell
leukemia, Plasmacytoma, Immunoblastic large cell leukemia, Mantle cell leukemia, Multiple myeloma
Megakaryoblastic leukemia, multiple myeloma, acute megakaryocytic leukemia, promyelocytic
leukemia, Erythroleukemia, malignant lymphoma, hodgkins lymphoma, non-hodgkins lymphoma,
lymphoblastic T cell lymphoma, Burkitt’s lymphoma, follicular lymphoma, neuroblastoma, bladder
cancer, urothelial cancer, lung cancer, vulval cancer, cervical cancer, endometrial cancer, renal
cancer, mesothelioma, esophageal cancer, salivary gland cancer, hepatocellular cancer, gastric
cancer, nasopharangeal cancer, buccal cancer, cancer of the mouth, GIST (gastrointestinal stromal
tumor) and testicular cancer.

Suitably, the present invention relates to a method for treating or lessening the severity of a
cancer selected from: brain (gliomas), glioblastomas, Bannayan-Zonana syndrome, Cowden disease,
Lhermitte-Duclos disease, breast, colon, head and neck, kidney, lung, liver, melanoma, ovarian,
pancreatic, prostate, sarcoma and thyroid.

"Cancer" refers to cellular-proliferative disease states, including but not limited to: Cardiac:
sarcoma (angiosarcoma, fibrosarcoma, rhabdomyosarcoma, liposarcoma), myxoma, rhabdomyoma,
fibroma, lipoma and teratoma; Lung: bronchogenic carcinoma (squamous cell, undifferentiated small
cell, undifferentiated large cell, adenocarcinoma), alveolar (bronchiolar) carcinoma, bronchial
adenoma, sarcoma, lymphoma, chondromatous hanlartoma, inesothelioma; Gastrointestinal:
esophagus (squamous cell carcinoma, adenocarcinoma, leiomyosarcoma, lymphoma), stomach
(carcinoma, lymphoma, leiomyosarcoma), pancreas (ductal adenocarcinoma, insulinorna,
glucagonoma, gastrinoma, carcinoid tumors, vipoma), small bowel (adenocarcinorna, lymphoma,
carcinoid tumors, Karposi's sarcoma, leiomyoma, hemangioma, lipoma, neurofibroma, fibroma),
large bowel (adenocarcinoma, tubular adenoma, villous adenoma, hamartoma, leiomyoma);
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Genitourinary tract: kidney (adenocarcinoma, Wilm's tumor [nephroblastoma], lymphoma,
leukemia), bladder and urethra (squamous cell carcinoma, transitional cell carcinoma,
adenocarcinoma), prostate (adenocarcinoma, sarcoma), testis (seminoma, teratoma, embryonal
carcinoma, teratocarcinoma, choriocarcinoma, sarcoma, interstitial cell carcinoma, fibroma,
fibroadenoma, adenomatoid tumors, lipoma); Liver: hepatoma (hepatocellular carcinoma),
cholangiocarcinoma, hepatoblastoma, angiosarcoma, hepatocellular adenoma, hemangioma; Bone:
osteogenic sarcoma (osteosarcoma), fibrosarcoma, malignant fibrous histiocytoma, chondrosarcoma,
Ewing's sarcoma, malignant lymphoma (reticulum cell sarcoma), multiple myeloma, malignant giant
cell tumor chordoma, osteochronfroma (osteocartilaginous exostoses), benign chondroma,
chondroblastoma, chondromyxofibroma, osteoid osteoma and giant cell tumors; Nervous system:
skull (osteoma, hemangioma, granuloma, xanthoma, osteitis defomians), meninges (meningioma,
meningiosarcoma, gliomatosis), brain (astrocytoma, medulloblastoma, glioma, ependymoma,
germinoma [pinealoma], glioblastoma multiform, oligodendroglioma, schwannoma, retinoblastoma,
congenital tumors), spinal cord neurofibroma, meningioma, glioma, sarcoma); Gynecological: uterus
(endometrial carcinoma), cervix (cervical carcinoma, pre-tumor cervical dysplasia), ovaries (ovarian
carcinoma [serous cystadenocarcinoma, mucinous cystadenocarcinoma, unclassified carcinoma],
granulosa-thecal cell tumors, SertoliLeydig cell tumors, dysgerminoma, malignant teratoma), vulva
(squamous cell carcinoma, intraepithelial carcinoma, adenocarcinoma, fibrosarcoma, melanoma),
vagina (clear cell carcinoma, squamous cell carcinoma, botryoid sarcoma (embryonal
rhabdomyosarcoma], fallopian tubes (carcinoma); Hematologic: blood (myeloid leukemia [acute and
chronic], acute lymphoblastic leukemia, chronic lymphocytic leukemia, myeloproliferative diseases,
multiple myeloma, myelodysplastic syndrome), Hodgkin's disease, non-Hodgkin's lymphoma
[malignant lymphoma]; Skin: malignant melanoma, basal cell carcinoma, squamous cell carcinoma,
Karposi's sarcoma, moles dysplastic nevi, lipoma, angioma, dermatofibroma, keloids, psoriasis; and
Adrenal glands: neuroblastoma.

As used herein, the terms "cancer,” "neoplasm," and "tumor," are used interchangeably and in
either the singular or plural form, refer to cells that have undergone a malignant transformation that
makes them pathological to the host organism. Primary cancer cells (that is, cells obtained from
near the site of malignant transformation) can be readily distinguished from non-cancerous cells by
well-established techniques, particularly histological examination. The definition of a cancer cell, as
used herein, includes not only a primary cancer cell, but any cell derived from a cancer cell ancestor.
This includes metastasized cancer cells, and in vitro cultures and cell lines derived from cancer cells.
When referring to a type of cancer that normally manifests as a solid tumor, a "clinically detectable"
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tumor is one that is detectable on the basis of tumor mass; e.g., by procedures such as CAT scan,
MR imaging, X-ray, ultrasound or palpation, and/or which is detectable because of the expression of
one or more cancer-specific antigens in a sample obtainable from a patient. Tumors may be solid
tumors such as heptocellular carcinoma (HCC) lesions. Tumors may be hematopoietic tumor, for
example, tumors of blood cells or the like, meaning liquid tumors.

As used herein “overexpressed” and “overexpression” of a protein or polypeptide and
grammatical variations thereof means that a given cell produces an increased number of a certain
protein relative to a normal cell. By way of example, a c-Met protein may be overexpressed by a
tumor cell relative to a non-tumor cell. Additionally, a mutant c-Met protein may be overexpressed
compared to wild type c-Met protein in a cell. As is understood in the art, expression levels of a
polypeptide in a cell can be normalized to a housekeeping gene such as actin. In some instances, a
certain polypeptide may be underexpressed in a tumor cell compared with a non-tumor cell.

As used herein the term "amplification" and grammatical variations thereof refers to the
presence of one or more extra gene copies in a chromosome complement. In certain embodiments
a gene encoding a c-Met protein may be amplified in a cell. Amplification of the HER2 gene has
been correlated with certain types of cancer. Amplification of the HER2 gene has been found in
human salivary gland and gastric tumor-derived cell lines, gastric and colon adenocarcinomas, and
mammary gland adenocarcinomas. Semba et al., Proc. Natl. Acad. Sci. USA, 82:6497-6501 (1985);
Yokota et al., Oncogene, 2:283-287 (1988); Zhou et al., Cancer Res., 47:6123-6125 (1987); King et
al., Science, 229:974-976 (1985); Kraus et al., EMBO J., 6:605-610 (1987); van de Vijver et al., Mol.
Cell. Biol., 7:2019-2023 (1987); Yamamoto et al., Nature, 319:230-234 (1986).

Typically, any anti-neoplastic agent that has activity versus a susceptible tumor being treated
may be co-administered in the treatment of cancer in the present invention. Examples of such
agents can be found in Cancer Principles and Practice of Oncology by V.T. Devita and S. Hellman
(editors), 6th edition (February 15, 2001), Lippincott Williams & Wilkins Publishers. A person of
ordinary skill in the art would be able to discern which combinations of agents would be useful based
on the particular characteristics of the drugs and the cancer involved. Typical anti-neoplastic agents
useful in the present invention include, but are not limited to, anti-microtubule agents such as
diterpenoids and vinca alkaloids; platinum coordination complexes; alkylating agents such as
nitrogen mustards, oxazaphosphorines, alkylsulfonates, nitrosoureas, and triazenes; antibiotic agents
such as anthracyclins, actinomycins and bleomycins; topoisomerase II inhibitors such as
epipodophyllotoxins; antimetabolites such as purine and pyrimidine analogues and anti-folate
compounds; topoisomerase I inhibitors such as camptothecins; hormones and hormonal analogues;
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Examples of a further active ingredient or ingredients (anti-neoplastic agent) for use in
combination or co-administered with Compound A or pharmaceutically acceptable salt thereof are
chemotherapeutic agents.

Anti-microtubule or anti-mitotic agents are phase specific agents active against the
microtubules of tumor cells during M or the mitosis phase of the cell cycle. Examples of anti-
microtubule agents include, but are not limited to, diterpenoids and vinca alkaloids.

Diterpenoids, which are derived from natural sources, are phase specific anti-cancer agents
that operate at the G2/M phases of the cell cycle. It is believed that the diterpenoids stabilize the -
tubulin subunit of the microtubules, by binding with this protein. Disassembly of the protein appears
then to be inhibited with mitosis being arrested and cell death following. Examples of diterpenoids
include, but are not limited to, paclitaxel and its analog docetaxel.

Paclitaxel, 53,20-epoxy-1,2a,4,73,10B,13ua-hexa-hydroxytax-11-en-9-one 4,10-diacetate 2-
benzoate 13-ester with (2R,3S)-N-benzoyl-3-phenylisoserine; is a natural diterpene product isolated
from the Pacific yew tree Taxus brevifolia and is commercially available as an injectable solution
TAXOL®. It is a member of the taxane family of terpenes. It was first isolated in 1971 by Wani et
al. J. Am. Chem, Soc., 93:2325. 1971), who characterized its structure by chemical and X-ray
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treatment of acute leukemia in children. Myelosuppression is the most common dose limiting side
effect of teniposide. Teniposide can induce both leucopenia and thrombocytopenia.

Antimetabolite neoplastic agents are phase specific anti-neoplastic agents that act at S phase
(DNA synthesis) of the cell cycle by inhibiting DNA synthesis or by inhibiting purine or pyrimidine
base synthesis and thereby limiting DNA synthesis. Consequently, S phase does not proceed and
cell death follows. Examples of antimetabolite anti-neoplastic agents include, but are not limited to,
fluorouracil, methotrexate, cytarabine, mecaptopurine, thioguanine, and gemcitabine. 5-fluorouracil,
5-fluoro-2,4- (1H,3H) pyrimidinedione, is commercially available as fluorouracil. Administration of 5-
fluorouracil leads to inhibition of thymidylate synthesis and is also incorporated into both RNA and
DNA. The result typically is cell death. 5-fluorouracil is indicated as a single agent or in combination
with other chemotherapy agents in the treatment of carcinomas of the breast, colon, rectum,
stomach and pancreas. Myelosuppression and mucositis are dose limiting side effects of 5-
fluorouracil. Other fluoropyrimidine analogs include 5-fluoro deoxyuridine (floxuridine) and 5-
fluorodeoxyuridine monophosphate.

Cytarabine, 4-amino-1-p-D-arabinofuranosyl-2 (1H)-pyrimidinone, is commercially available
as CYTOSAR-U® and is commonly known as Ara-C. It is believed that cytarabine exhibits cell phase
specificity at S-phase by inhibiting DNA chain elongation by terminal incorporation of cytarabine into
the growing DNA chain. Cytarabine is indicated as a single agent or in combination with other
chemotherapy agents in the treatment of acute leukemia. Other cytidine analogs include 5-
azacytidine and 2',2’-difluorodeoxycytidine (gemcitabine). Cytarabine induces leucopenia,
thrombocytopenia, and mucositis.

Mercaptopurine, 1,7-dihydro-6H-purine-6-thione monohydrate, is commercially available as
PURINETHOL®. Mercaptopurine exhibits cell phase specificity at S-phase by inhibiting DNA
synthesis by an as of yet unspecified mechanism. Mercaptopurine is indicated as a single agent or in
combination with other chemotherapy agents in the treatment of acute leukemia. Myelosuppression
and gastrointestinal mucositis are expected side effects of mercaptopurine at high doses. A useful
mercaptopurine analog is azathioprine.

Thioguanine, 2-amino-1,7-dihydro-6H-purine-6-thione, is commercially available as
TABLOID®. Thioguanine exhibits cell phase specificity at S-phase by inhibiting DNA synthesis by an
as of yet unspecified mechanism. Thioguanine is indicated as a single agent or in combination with
other chemotherapy agents in the treatment of acute leukemia. Myelosuppression, including
leucopenia, thrombocytopenia, and anemia, is the most common dose limiting side effect of
thioguanine administration. However, gastrointestinal side effects occur and can be dose limiting.

64



DT02- K- 044- 086 S34L 0.032 DT02-K-044-087 S34M 0. 005* DT02- K-044-088 S34N
0. 052 DT02- K-044-090 S34Q 0. 02 DT02-K-044-092 S34T 0. 003* DT02-K-044-093
S34V 0. 03O0 2012/069557 PCT/EP2011/070868

Other purine analogs include pentostatin, erythrohydroxynonyladenine, fludarabine phosphate, and
cladribine.

Gemcitabine, 2'-deoxy-2’, 2"-difluorocytidine monohydrochloride (B-isomer), is commercially
available as GEMZAR®. Gemcitabine exhibits cell phase specificity at S-phase and by blocking
progression of cells through the G1/S boundary. Gemcitabine is indicated in combination with
cisplatin in the treatment of locally advanced non-small cell lung cancer and alone in the treatment
of locally advanced pancreatic cancer. Myelosuppression, including leucopenia, thrombocytopenia,
and anemia, is the most common dose limiting side effect of gemcitabine administration.

Methotrexate, N-[4[[(2,4-diamino-6-pteridinyl) methylImethylamino] benzoyl]-L-glutamic
acid, is commercially available as methotrexate sodium. Methotrexate exhibits cell phase effects
specifically at S-phase by inhibiting DNA synthesis, repair and/or replication through the inhibition of
dyhydrofolic acid reductase which is required for synthesis of purine nucleotides and thymidylate.
Methotrexate is indicated as a single agent or in combination with other chemotherapy agents in the
treatment of choriocarcinoma, meningeal leukemia, non-Hodgkin’s lymphoma, and carcinomas of the
breast, head, neck, ovary and bladder. Myelosuppression (leucopenia, thrombocytopenia, and
anemia) and mucositis are expected side effect of methotrexate administration.

Camptothecins, including, camptothecin and camptothecin derivatives are available or under
development as Topoisomerase I inhibitors. Camptothecins cytotoxic activity is believed to be related
to its Topoisomerase I inhibitory activity. Examples of camptothecins include, but are not limited to
irinotecan, topotecan, and the various optical forms of 7-(4-methylpiperazino-methylene)-10,11-
ethylenedioxy-20-camptothecin described below.

Irinotecan HCI, (45)-4,11-diethyl-4-hydroxy-9-[(4-piperidinopiperidino) carbonyloxy]-1H-
pyrano[3’,4’,6,7]indolizino[1,2-b]quinoline-3,14(4H,12H)-dione hydrochloride, is commercially
available as the injectable solution CAMPTOSAR®.

Irinotecan is a derivative of camptothecin which binds, along with its active metabolite SN-38,
to the topoisomerase I — DNA complex. It is believed that cytotoxicity occurs as a result of
irreparable double strand breaks caused by interaction of the topoisomerase I : DNA : irintecan or
SN-38 ternary complex with replication enzymes. Irinotecan is indicated for treatment of metastatic
cancer of the colon or rectum. The dose limiting side effects of irinotecan HCl are myelosuppression,
including neutropenia, and GI effects, including diarrhea.

Topotecan HCI, (S)-10-[(dimethylamino)methyl]-4-ethyl-4,9-dihydroxy-1H-
pyrano[3’,4’,6,7]indolizino[1,2-b]quinoline-3,14-(4H,12H)-dione monohydrochloride, is commercially
available as the injectable solution HYCAMTIN®. Topotecan is a derivative of camptothecin which

65



DT02- K- 044- 095 S34Y 0. 006* DT02- K-044-229 HI96A 0. 002 DT02- K-044-230 H96C
0. 023 DT02- K-044-232 HI96E 0. 004* DT02-K-044-234 HO96G 0. 022 DT02- K- 044- 235
HO961 0. OOWO 2012/069557 PCT/EP2011/070868

binds to the topoisomerase I — DNA complex and prevents religation of singles strand breaks caused
by Topoisomerase I in response to torsional strain of the DNA molecule. Topotecan is indicated for
second line treatment of metastatic carcinoma of the ovary and small cell lung cancer. The dose
limiting side effect of topotecan HCl is myelosuppression, primarily neutropenia.

Pazopanib which commercially available as VOTRIENT® is a tyrosine kinase
inhibitor (TKI). Pazopanib is presented as the hydrochloride salt, with the chemical name 5-[[4-
[(2,3-dimethyl-2H-indazol-6-yl)methylamino]-2-pyrimidinylJamino]-2-methylbenzenesulfonamide
monohydrochloride. Pazoponib is approved for treatment of patients with advanced renal cell
carcinoma.

Rituximab is a chimeric monoclonal antibody which is sold as RITUXAN® and MABTHERA®.
Rituximab binds to CD20 on B cells and causes cell apoptosis. Rituximab is administered
intravenously and is approved for treatment of rheumatoid arthritis and B-cell non-Hodgkin’s
lymphoma.

Ofatumumab is a fully human monoclonal antibody which is sold as ARZERRA®.
Ofatumumab binds to CD20 on B cells and is used to treat chronic lymphocytic leukemia (CLL; a type
of cancer of the white blood cells) in adults who are refractory to treatment with fludarabine
(Fludara) and alemtuzumab (Campath).

mTOR inhibitors include but are not limited to rapamycin (FK506) and rapalogs, RAD0O1 or
everolimus (Afinitor), CCI-779 or temsirolimus, AP23573, AZD8055, WYE-354, WYE-600, WYE-687
and Pp121.

Bexarotene is sold as Targretin® and is a member of a subclass of retinoids that selectively
activate retinoid X receptors (RXRs). These retinoid receptors have biologic activity distinct from that
of retinoic acid receptors (RARs). The chemical name is 4-[1-(5,6,7,8-tetrahydro-3,5,5,8,8-
pentamethyl-2-naphthalenyl) ethenyl] benzoic acid. Bexarotene is used to treat cutaneous T-cell
lymphoma (CTCL, a type of skin cancer) in people whose disease could not be treated successfully
with at least one other medication.

Sorafenib marketed as Nexavar® is in a class of medications called multikinase inhibitors. Its
chemical name is 4-[4-[[4-chloro-3-(trifluoromethyl)phenyl]carbamoylamino] phenoxy]-N-methyl-
pyridine-2-carboxamide. Sorafenib is used to treat advanced renal cell carcinoma (a type of cancer
that begins in the kidneys). Sorafenib is also used to treat unresectable hepatocellular carcinoma (a
type of liver cancer that cannot be treated with surgery).

Examples of erbB inhibitors include lapatinib, erlotinib, and gefitinib. Lapatinib, N-(3-chloro-4-
{[(3-fluorophenyl)methyl]oxy}phenyl)-6-[ 5-({[2-(methylsulfonyl)ethyl Jamino}methyl)-2-furanyl]-4-
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quinazolinamine (represented by formula II, as illustrated), is a potent, oral, small-molecule, dual
inhibitor of erbB-1 and erbB-2 (EGFR and HER2) tyrosine kinases that is approved in combination
with capecitabine for the treatment of HER2-positive metastatic breast cancer.

/|
o] = |N
S
II

The free base, HCl salts, and ditosylate salts of the compound of formula (II) may be
prepared according to the procedures disclosed in WO 99/35146, published July 15, 1999; and WO
02/02552 published January 10, 2002.

Erlotinib, N-(3-ethynylphenyl)-6,7-bis{[ 2-(methyloxy)ethylJoxy}-4-quinazolinamine
(commercially available under the tradename Tarceva) is represented by formula III, as illustrated:

N
\o/\/O 72 m
N Z

III

The free base and HCI salt of erlotinib may be prepared, for example, according to
U.S. 5,747,498, Example 20.

Gefitinib, 4-quinazolinamine,N-(3-chloro-4-fluorophenyl)-7-methoxy-6-[3-4-
morpholin)propoxy] is represented by formula 1V, as illustrated:
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Gefitinib, which is commercially available under the trade name IRESSA® (Astra-Zenenca) is
an erbB-1 inhibitor that is indicated as monotherapy for the treatment of patients with locally
advanced or metastatic non-small-cell lung cancer after failure of both platinum-based and docetaxel
chemotherapies. The free base, HCl salts, and diHCI salts of gefitinib may be prepared according to
the procedures of International Patent Application No. PCT/GB96/00961, filed April 23, 1996, and
published as WO 96/33980 on October 31, 1996.

EXAMPLES
Example 1 - Production of neutralizing mAbs to human HGF

Recombinant human HGF protein produced in mouse myeloma NSO-derived cells was
obtained from R&D Systems, catalogue number 294-HGN/CF. Two SJL/OlaHsd mice were immunized
on days 0, 6 and 11 with R&D recombinant human HGF. Splenocytes and lymph nodes were isolated
on day 14 and fused to mouse myeloma cells using a P3X63/Ag8.653-derived fusion partner.
Immortalized antibody-producing cells were generated. HAT selection was used to deselect unfused
myeloma cells.

Resulting hybridoma supernatants from active cultures were screened for specific binding
and neutralization of HGF-cMet. Hits were identified, confirmed and cloned to monoclonality either
by limiting dilution or growth in semi-solid media. Monoclonal antibodies with desired characteristics
were scaled up in liquid culture and the antibody was purified by standard chromatography methods.
The resulting purified antibodies were then further characterized for binding affinity and functional
potency.

Example 2 - Antibody Humanization - Cloning of Hybridoma Variable Regions
Total RNA was extracted from S260116C12, S260105B02, S260115C11 and S265109B10
hybridoma cells. Heavy and light variable domain cDNA sequence was generated by reverse
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transcription and polymerase chain reaction (RT-PCR). The forward primer for RT-PCR was a mixture
of degenerate primers specific for murine immunoglobulin gene leader-sequences and the reverse
primer was specific for the antibody constant regions, in this case isotype IgG1l for S260116C12,
S260105B02, S265109B10 and isotype IgG2b for S260115C11. Primers were designed based on a
strategy described by Jones and Bendig (Bio/Technology 9:88, 1991). RT-PCR was carried out for
both V-region sequences to enable subsequent verification of the correct V-region sequences. DNA
sequence data were obtained for the V-region products generated by the RT-PCR.

Example 3 — Antibody Humanization - Cloning of chimeric antibodies

The DNA expression constructs encoding the chimeric antibodies were prepared de novo by
build-up of overlapping oligonucleotides including restriction sites for cloning into mammalian
expression vectors as well as a human signal sequence. Hindlll and Spel restriction sites were
introduced to frame the Vy domain containing the signal sequence (SEQ ID NO: 1) for cloning into
mammalian expression vectors containing the human yl constant region. Hindlll and BsiWl
restriction sites were introduced to frame the V| domain containing the signal sequence (SEQ ID NO:

1) for cloning into mammalian expression vector containing the human kappa constant region.

Example 4 — Antibody Humanization - Cloning of humanized variants

The DNA expression constructs encoding the humanized antibody variants were prepared de
novo by build-up of overlapping oligonucleotides including restriction sites for cloning into
mammalian expression vectors as well as a human signal sequence. HindIII and Spel restriction sites
were introduced to frame the Vy domain containing the signal sequence (SEQ ID NO: 1) for cloning
into mammalian expression vectors containing the human yl1 constant region. Hindlil and BsiWl
restriction sites were introduced to frame the V| domain containing the signal sequence (SEQ ID NO:

1) for cloning into mammalian expression vector containing the human kappa constant region.

Example 5 — Expression of recombinant antibodies

Expression plasmids encoding the relevant heavy and light chains (listed in Table 1 below)
were transiently co-transfected into HEK 293 6E cells and expressed at small scale to produce
antibody. The antibodies were Protein A purified from the supernatants and quantified using the
Nanodrop spectrophotometer.

Table 1: Chimeric and humanized antibody variants
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DNA of amino
sequence | acid
sequence
BPC 1840 | antiHGF S265109B10 $265109B10 Chimeric heavy 55 56
Chimera chain
$265109B10 Chimeric light 57 58
chain
BPC 1854 | anti-HGF S260105B02 $260105B02 Chimeric heavy 47 48
Chimera chain
$260105B02 Chimeric light 49 50
chain
BPC 1855 | anti-HGF S260115C11 $260115C11 Chimeric heavy 51 52
Chimera chain
$260115C11 Chimeric light 53 54
chain
BPC 1856 | anti-HGF S260116C12VL1 | S260116C12VL1 Chimeric 59 60
Chimera heavy chain
$260116C12VL1 Chimeric light 61 62
chain
BPC1873 | antiHGF humanised $260116C12 Ha2 heavy chain 75 76
Ha2lLal S$260116C12 Lal light chain 87 88
BPC 1880 | antiHGF humanised $260116C12 Ha4 heavy chain 77 78
Ha4La0 $260116C12 La0 light chain 85 86
BPC 1881 | antiHGF humanised $260116C12 Ha4 heavy chain 77 78
HadlLal S$260116C12 Lal light chain 87 88
BPC 1884 | antiHGF humanised S$260116C12 Ha5 heavy chain 79 80
Ha5La0 $260116C12 La0 light chain 85 86
BPC 1885 | antiHGF humanised S$260116C12 Ha5 heavy chain 79 80
Ha5Lal S$260116C12 Lal light chain 87 88
BPC 1930 | anti-HGF/VEGF Ha6La0 $260116C12 Hab heavy chain 81 82
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$260116C12 La0 light chain 85 86
BPC 1931 | anti-HGF/VEGF Ha7La0 S$260116C12 Ha7 heavy chain 83 84
$260116C12 La0 light chain 85 86
BPC 1923 | anti-HGF/VEGF Ha4- $260116C12 Ha4-TVAAPSGS- 111 112
TVAAPSGS-593, La0 593 heavy chain
$260116C12 La0 light chain 85 86
BPC 1924 | anti-HGF/VEGF Ha4- $260116C12 Ha4-TVAAPSGS- 111 112
TVAAPSGS-593, Lal 593 heavy chain
S$260116C12 Lal light chain 87 88
BPC 1925 | anti-HGF/VEGF Ha5- $260116C12 Ha5-TVAAPSGS- 113 114
TVAAPSGS-593, La0 593 heavy chain
$260116C12 La0 light chain 85 86
BPC 1926 | anti-HGF/VEGF Ha5- $260116C12 Ha5-TVAAPSGS- 113 114
TVAAPSGS-593, Lal 593 heavy chain
S$260116C12 Lal light chain 87 88

Example 6 — binding of antibodies to HGF on Biacore

Anti-human IgG (Biacore BR-1008-39) was immobilised on a CM5 chip by primary amine
coupling and this surface was used to capture the antibody molecules. Human HGFvl and human
HGFd5 (GRITS38813) were used as analytes at 256nM, 64nM, 16nM, 4nM, and 1nM. Regeneration
was carried out using 3M magnesium chloride. All binding curves were double referenced with a
buffer injection (i.e. OnM) and the data were fitted to the A100 evaluation software using the 1:1
model. The run was carried out at 37°C, using HBS-EP as the running buffer for the VEGF run and
using HBS-N to which the following additions were made: 0.1M Lithium chloride, 0.1M Guanidine,
0.1% (v/v) triton X705, 0.1%(w/v) 3-(N,N-Dimethylmyristyl-ammonio)propanesulfonate (Sigma
T7763). The data showed that all the molecules were capable of binding HGF (full length and
shortened version). For most of the constructs tested affinity measurements were achieved within in
the range measurable by Biacore for HGF (full length and shortened version), however, for BPC1880
binding failed to give affinity values measurable by Biacore, this was due to the off-rate being
beyond the sensitivity of the machine in this assay, it does however indicate that the binding of
BPC1880 to HGF is very tight.
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Table 2 shows HGF binding of the humanized mAbs BPC1873, 1880, 1881, 1884, 1885 and
chimeric mAb BPC1856.

Table 2: Binding of antibodies to HGF

BPC Number Analyte ka (1/Ms) kd (1/s) KD(nM) Comment
1873 HGF 3.95E+05 4.63E-05 0.117
(deltab)
1880 HGF 4.06E+05 7.55E-06 0.019 off-rate beyond
(deltab) sensitivity of
Biacore: very
tight binder
1881 HGF 4.22E+05 2.81E-05 0.067
(deltab)
1884 HGF 3.90E+05 1.50E-05 0.038
(deltab)
1885 HGF 4.19E+05 3.26E-05 0.078
(deltab)
1856 HGF 4.23E+05 1.78E-05 0.042
(deltab)
1873 HGF (fl) | 4.11E+05 3.74E-05 0.091
1880 HGF (fl) | 4.19E4+05 5.17E-06 0.012 off-rate beyond
sensitivity of
Biacore: very
tight binder
1881 HGF (fl) | 4.13E+05 2.13E-05 0.052
1884 HGF (fl) | 3.88E+05 1.34E-05 0.035
1885 HGF (fl) | 4.18E+05 3.56E-05 0.085
1856 HGF (fl) | 4.34E+05 1.49E-05 0.034

Example 7 — Binding of HGF-VEGF bispecific antibodies to HGF and VEGF on Biacore
Protein A was immobilised on a CM5 chip by primary amine coupling and this surface was
then used to capture the antibody molecules. Human HGFvl (GRITS35238) and human HGF®5
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(GRITS38813) were used at 64nM, 16nM, 4nM, 1nM and 0.25nM and human VEGF was used at
256nM, 64nM, 16nM, 4nM and 1nM. Regeneration was carried out using 50mM NaOH. All binding
curves were double referenced with a buffer injection (i.e. OnM) and the data were fitted to the T100
evaluation software using the 1:1 model for HGF analysis and the 1:1 and bivalent analyte model for
VEGF analysis. The run was carried out at 25°C, using HBS-EP as the running buffer for the VEGF
run and using HBS-N to which the following additions were made: 0.1M Lithium chloride, 0.1M
Guanidine, 0.1% (v/v) triton X705, 0.1%(w/v) 3-(N,N-Dimethylmyristyl-ammonio)propanesulfonate
(Sigma T7763) for the HGF run. The data showed that the bispecific molecules were capable of
binding both HGF (full length and shortened version) and VEGF. The data for the HGF (full length
and shortened version) binding failed to give affinity values measurable by Biacore, this was due to
the off-rate being beyond the sensitivity of the machine in this assay, it does however indicate that
the molecules tested (BPC1923, BPC1924, BPC1925 and BPC1926) bind tightly to HGF.

Table 3 shows the results of the Biacore run and confirms that BPC1923, BPC1924, BPC1925
and BPC1926 are capable of binding to VEGF.

Table 3: Binding of antibodies to VEGF

Sa
Fit ka kd KD (nM)
mple
BPC 1:1 4.9
1.11E-05 0.023
1923 Binding OE+05
BPC 1:1 4.6
2.39E-05 0.051
1924 Binding 7E+05
BPC 1:1 4.6
3.37E-05 0.072
1925 Binding 9E+05
BPC 1:1 4.6
4.05E-05 0.087
1926 Binding 8E+05
DM 1:1 3.0
1.08E-04 0.352
S4000 Binding 7E+05
BPC Bivale 1.3
1.66E-04 1.225
1923 nt Analyte 5E+05
BPC Bivale 1.5
1.33E-04 0.880
1924 nt Analyte 1E+05

73



41 WO 2012/ 069557PCT/ EP2011/ 070868 S265109B10 CDR L3 42 S260116C12
chi mera heavy chain 43 44 S260116Cl12 chinmera light chain 45 46 S260105B02
chi mera hwawyiziesisn 47 48 S260105B02 chinera |ight chai RCEEP3@1/070868

BPC Bivale 1.4
1.90E-04 1.285
1925 nt Analyte 8E+05
BPC Bivale 1.5
1.72E-04 1.115
1926 nt Analyte 4E+05
DM Bivale 1.6
2.11E-04 1.289
S4000 nt Analyte 4E+05

Taken together the data suggestthat the humanised derivatives of 16C12, in particular
16C12 Ha4lLa0 (BPC1880), are very affinity antibodies against HGF, and are potential therapeutic
antibodies. Importantly, this high affinity to HGF is retained, and high affinity to VEGF is added, in
the bispecific (mAb-dAb) formats of 16C12Ha4La0 (as exemplified in BPC1923, BPC1924, BPC1925
and BPC1926).

Example 8 - HGF and VEGF Bridging ELISA

A 96-well high binding plate was coated with 5pg/ml of recombinant human hVEGF-165
(TB090219, Domantis, 1.9mg/mL in PBS) in PBS and stored overnight at 4°C. The plate was washed
twice with PBS. 200pL of blocking solution (5% BSA in PBS buffer) was added to each well and the
plate was incubated for at least 1hour at room temperature. Another wash step was then performed.
BPC1923, BPC1924, BPC1925, BPC1926, BPC1880 were successively diluted across the plate in
blocking solution from 51.4nM or 60nM. Details of the HGF-VEGF mAbdAbs have been listed in the
table below. A mAbdAb control containing anti-VEGF dAb moieties in-format with a mAb specific for
an assay-irrelevant protein (designated DMS4000) was also included. After 1 hour incubation, the
plate was washed. Biotinylated hHGF-vl (GRITS37567, 1.62mg/mL, N13185-12) was diluted in
blocking solution to 5ug/mL and 50uL was added to each well. The plate was incubated for one
hour then washed. Streptavidin-HRP (GE Healthcare, RPN4401V) was diluted 1 in 4000 in blocking
solution and 50uL was added to each well. After another wash step, 50ul of OPD SigmaFast
substrate solution was added to each well and the reaction was stopped 15 minutes later by addition
of 50pL of 2M sulphuric acid. Absorbance was read at 490nm using the VersaMax Tunable Microplate
Reader (Molecular Devices) using a basic endpoint protocol.

Figure 1 shows the results of the HGF and VEGF bridging ELISA and confirms that BPC1923,
BPC1924, BPC1925 and BPC1926 are capable of binding to both HGF and VEGF at the same time.
BPC1880 and DMS4000 do not show binding to both targets.
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Example 9 - Mv1Lu Proliferation Assay

The Mv1Lu cell proliferation assay can be used to assess potency of putative HGF antagonists.
TGF-beta inhibits Mv1Lu cell proliferation and this is overcome by the addition of HGF (J. Immunol
Methods 1996, Jan 16, Vol 189 (1); 59-64). Hence, the differential in cell proliferation between HGF-
treated and —untreated cells reflects HGF-mediated cell proliferation. The capacity of putative HGF
antagonists to inhibit this effect can be quantitated.

To test the HGF-neutralisation capacity of S260116C12 and humanised variants thereof,
MvlLu cells (ATCC) were incubated in serum-free medium supplemented with 40ng/ml human HGF,
1ng/ml TGF-beta (R&D Systems) and the test antibody. HGF was omitted from control wells as
appropriate. All assays were performed in the presence of TGF-beta. All assays were performed in
the presence of HGF, except for the negative control condition designated “-HGF”. Antibodies were
added at a final concentration of 1.3x10°%, 6.7x10°, 3.3x10®, 1.7x10®, 8.3x10°, 4.2x107%°,
2.1x10'°, 1.0x10'° M. Where an irrelevant isotype control (designated hybrid control antibody) was
used, it was applied at a final concentration of 1.3x10°% M. Total cell number was determined after
48h using a luminescent ATP-dependent assay in which bioluminescence signal is proportional to
viable cell number (CellTiterGlo™, Promega). All conditions were tested in triplicate. Data shown are
presented as means +/- SD and are representative of at least two independent experiments.

The humanised anti-HGF monoclonal antibodies BPC1880, BPC1881, BPC1884 and BPC1885
each abrogated HGF-mediated Mv1Lu cell proliferation in a dose-dependent manner with profiles
indistinguishable from the murine antibody S260116C12. The hybrid control antibody had no effect
on HGF-mediated cell proliferation (Figure 2a-d).

To confirm that this HGF-neutralising capacity was retained in a mAbdAb format, a direct
comparison was made between the murine anti-HGF mAb S260116C12 and representative
humanised anti-HGF mAbdAb constructs BPC1923 and BPC1924 (corresponding to humanised mAb
variants BPC1880 and BPC1881, respectively). These mAbdAbs contain the anti-HGF monoclonal
antibody component in-format with anti-VEGF dAb moieties. Antibodies were added at a final
concentration of 3.3x10%, 1.7x10%, 8.3x10%, 4.2x10%, 2.1x10%, 1.0x10%, 5.2x10™ M. An
hybrid control antibody and an irrelevant mAbdAb control (designated DMS4000) were used and
each applied at a final concentration of 3.3x10 M. Data shown are presented as means +/- SD and
are representative of at least two independent experiments.

Treatment with the mAbdAb constructs resulted in dose-dependent abrogation of HGF-
mediated MvlLu cell proliferation that was indistinguishable from the corresponding mAb response
profile (Figure 2e-f). Treatment with an irrelevant hybrid control antibody or an isotype control mAb
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comprising a monoclonal antibody moiety targeting an assay-irrelevant protein and anti-VEGF dAb
moieties (DMS4000) had no effect on HGF-mediated cell proliferation, confirming that the observed
effects of the test antibodies were due to the specific neutralisation of HGF.

Taken together, these data show that the murine anti-HGF mAb S260116C12 and humanised
variants thereof, designated BPC1880, BPC1881, BPC1884 and BPC1885 abrogate HGF-dependent
cell proliferation in a dose-dependent manner and that this activity is retained in a mAbdAb format
as exemplified by BPC1923 and BPC1924.

Example 10 - Human Umbilical Cord Endothelial Cell (HUVEC) c-MET phosphorylation
assay

Treatment of serum-starved HUVEC monolayers with recombinant HGF results in
phosphorylation of the HGF receptor cMET, which is detectable in cell lysates. Hence, neutralisation
of HGF can be assessed by quantitation of phosphorylated-cMET from cells treated with HGF which
has been pre-incubated with putative HGF antagonists.

Pooled donor HUVECs (Lonza) were seeded on gelatin-coated 96 well plates (Becton
Dickenson) at 5,000cells/well in Bulletkit medium (Lonza) and incubated overnight at 37°C/5% CO:..
Medium was replaced with additive-free basal medium (e.g., EGM-2, Lonza) and cells were
incubated for approximately four hours. Concentration titrations of test antibodies were preincubated
with recombinant HGF for 15 minutes prior to addition to cells to achieve a final concentration of
25ng/ml HGF and a final concentration of 2.0, 1.0, 0.5, 0.25, 0.125, 0.06 ug/ml test antibody. Cells
were incubated at 37°C for 20-25 minutes prior to washing and total cell lysates were prepared for
p-cMET analysis using the MSD ELISA method according to the manufacturer's instructions
(Mesoscale Discovery). All conditions were performed in at least triplicate. Data shown are means
+/- SD and are representative of at least two independent experiments.

Preincubation of HGF with the murine anti-HGF antibody S260116C12 resulted in a dose-
dependent neutralisation of HGF-mediated ¢c-MET phosphorylation. Similar data were obtained by
preincubation with each of the humanised variants of S260116C12, designated BPC1873, BPC1880,
BPC1881, BPC1884 and BPC1885, confirming the HGF-neutralisation capacity of S260116C12 and its
retention following humanisation. Preincubation with a hybrid control antibody had no effect on ¢-
MET phosphorylation. Data are presented as raw MSD values (Figure 3a-c).

To confirm that this HGF-neutralising capacity was retained in a mAbdAb format, a direct
comparison was made between the humanised anti-HGF mAbs BPC1880 and BPC1881 and the
corresponding anti-HGF/anti-VEGF mAbdAb constructs BPC1923 and BPC1924. These mAbdAbs
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contain the anti-HGF monoclonal antibody component in-format with anti-VEGF dAb moieties.
Antibodies were added over a concentration range (e.g., 1.3x10%, 6.7x10%, 3.3x10%°, 1.7x10,
8.3x10%%, 4.2x10"° M. An irrelevant hybrid control antibody was used and applied at a final
concentration of 1.3x10% M. Data shown are presented as the means of triplicate samples +/- SD
and are representative of at least two independent experiments.

Treatment with the mAbdAb constructs resulted in dose-dependent abrogation of HGF-
mediated ¢cMET phosphorylation that was very similar to the corresponding mAb response profile
(Figure 3d-e). Treatment with an irrelevant hybrid control antibody had no effect on HGF-mediated
c-Met phosphorylation.

The data show that the capacity of the murine anti-HGF mAb S260116C12 and humanised
variants thereof, designated BPC1880, BPC1881 to neutralise HGF-mediated c-Met phosphorylation
in HUVECs is retained in a mAbdAb format as exemplified by BPC1923 and BPC1924.

Example 11 - Simultaneous inhibition of HGF-mediated cMET phosphorylation and VEGF-
mediated VEGFR2 phosphorylation by mAbdAbs in HUVECs

Treatment of serum-starved HUVEC monolayers with recombinant vascular endothelial growth
factor (VEGF) results in phosphorylation of the VEGF receptor VEGFR2, which is detectable in cell
lysates. Hence, neutralisation of VEGF can be assessed by quantitation of phosphorylated-VEGFR2
from cells treated with VEGF which has been pre-incubated with putative VEGF antagonists.
Furthermore, the capacity of anti-HGF, anti-VEGF mAbdAbs simultaneously to inhibit VEGF-mediated
VEGFR2 phosphorylation and HGF-mediated cMET phosphorylation can similarly be assessed by
treatment of cells with a preincubated combination of VEGF, HGF and putative bispecific VEGF/HGF
antagonists, e.g,. mAbdAbs.

Pooled donor HUVECs (Lonza) were seeded on gelatin-coated 96 well plates (Becton
Dickenson) at 5,000cells/well in Bulletkit medium (Lonza) and incubated overnight at 37°C/5% CO..
Medium was replaced with additive-free basal medium (e.g., EGM-2, Lonza) and cells were
incubated for approximately four hours. Concentration titrations of test antibodies were preincubated
with recombinant HGF for 15 minutes prior to addition to cells to achieve a final concentration of
25ng/ml HGF 10ng/ml VEGF s and a final concentration of 1.3x10%, 6.7x10%, 3.3x10%, 1.7x10°%,
8.3x10%%, 4.2x10° M test antibody. Cells were incubated at 37°C for 20-25 minutes prior to washing
total cell lysates were prepared for p-cMET and p-VEGFR2 analysis using the MSD ELISA method
according to the manufacturer’s instructions (Mesoscale Discovery). All conditions were performed in
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at least triplicate. Data shown are means +/- SD and are representative of at least two independent
experiments.

Treatment of cells with HGF or a combination of HGF and VEGF resulted in a detectable
increase in p-cMET compared with untreated cells or those treated with VEGF alone. Preincubation of
a combination of HGF and VEGF with the humanised anti-HGF antibody BPC1884 or the
corresponding mAbdAb BPC1925 resulted in a dose-dependent neutralisation of HGF-mediated c-
MET phosphorylation, consistent with the findings of example 10 showing that HGF-neutralisation
capacity is retained in the mAbdAb format (Figure 4a).

Levels of p-VEGFR2 were quantitated in the same cell lysate samples. Treatment of cells with
VEGF or a combination of VEGF and HGF resulted in a detectable increase in p-VEGFR2 compared
with untreated cells or those treated with HGF alone. Preincubation of a combination of HGF and
VEGF with the anti-HGF, anti-VEGF mAbdAb BPC1925 resulted in a reduction of detectable VEGFR2,
reflecting neutralisation of VEGF simultaneous with the HGF neutralisation described in Figure 4a. In
contrast, treatment with the corresponding humanised anti-HGF mAb BPC1884 did not affect p-
VEGFR2 levels, confirming that VEGF neutralisation was specifically achieved by the VEGF-targeting
moiety of the mAbdAb (Figure 4b).

The data show that VEGF and HGF can simultaneously be neutralised by an anti-HGF/anti-
VEGF mAbdAb as exemplified by BPC1925 and determined by the measurement of HGF-mediated p-
CMET and VEGF-mediated p-VEGFR2 in HUVECs.

Example 12 - Angiogenesis Assay

This example is prophetic. It provides guidance for carrying out an additional assay in which
the antigen binding proteins of the invention can be tested. This assay assesses the capacity of anti-
HGF/anti-VEGF mAbdAbs or other antigen binding proteins to inhibit angiogenesis in an /in viro
cellular assay.

The Angiokit™ is a commercially-available co-culture assay of endothelial cells and fibroblasts
and can be used to test the capacity of putative anti-angiogenic agents to inhibit one or more
parameters related to endothelial network formation in vitro. These parameters are quantitated
using image analysis and include e.g. total endothelial cell area (field area), number of vessel branch
points, mean tubule length, etc.

In a typical assay, angiogenesis co-culture assays (Angiokit™) are performed as directed by
the manufacturer (TCS Cellworks). Briefly, medium is aspirated from 24 well format Angiokit™" co-
culture plates and replaced with full growth medium with or without supplementation with human
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HGF and/or VEGF. Test compounds may be added at appropriate concentrations. Medium and test
compounds are typically replaced on days 4, 7 and 9. Cells are fixed, typically on day 11, and
endothelial cell networks visualised by anti-CD31 immunocytochemistry as directed by the
manufacturer. Images are recorded by light microscopy and image analysis performed using
appropriate software (e.g., AngioSys, TCS Cellworks) to achieve quantitation of a variety of
angiogenic parameters. The effects of HGF-antagonism, VEGF-antagonism or simultaneous HGF- and
VEGF-antagonism by test antigen binding proteins on various angiogenic processes can thereby be
assessed and compared with appropriate positive and negative controls.

Example 13 - Inhibition of tumour growth in animal models

This example is prophetic. It provides guidance for carrying out an additional assay in which
the antigen binding proteins of the invention can be tested. This assay assesses the capacity of anti-
HGF/anti-VEGF mAbdAbs or other antigen binding proteins to inhibit experimental tumour growth in
an animal model. In a typical experiment, animals (e.g., mice) are inoculated with a suspension of
tumour cells or a dissected tumour fragment, to initiate tumour growth. Such inoculation or
implantation may be performed, for example: sub-cutaneously; intra-muscularly; into a specific
tissue to generate an orthotopic tumour (dependent on the tumour cell type, e.g., intracranially or
into the mammary fat pad) intravenously. Immunocompromised animals may be used to permit
growth of a tumour xenograft, e.g., from a human tumour cell line.

Administration of mAbdAbs or other antigen binding proteins by an appropriate route (e.g.,
intravenous, intra-peritoneal) can be commenced prior to, concomitant with or following tumour cell
inoculation. Further dosing of test compounds is typically undertaken periodically for the duration of
the experiment. The therapeutic effects of mAbdAbs or other antigen binding proteins in inhibiting
tumour growth can be assessed by a variety of means including physical measurement of palpable
tumour dimensions, bioluminescent imaging of tumour viability (in cases where an appropriate
luciferase-expressing tumour cell line is employed) and by post mortem examination of primary and
secondary tumours, including immunohistochemical and histological examination. The latter may
provide a means for assessing the effects of putative therapeutic agents a variety of tumour
characteristics specific for the targets of the antigen binding proteins, e.g., angiogenesis/microvessel
density, necrosis, detection of phosphorylated VEGF receptors or HGF receptors. Quantitation of
additional biomarkers may also be undertaken, e.g., detection of circulating levels of HGF, VEGF or

other tumour-derived factors which may reflect tumour burden or tumour growth characteristics.
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Ant i - HGF-waGk1288853116C12 humani zed Ha4- TVAAPSGS- 098 heaP¢Tar2é1n/07(BEH

Anti - HG-- VEGF S2601 16C12 humani zed Hab5- TVAAPSGS- 098 heavy chain 116

Ant i - HGF- VEGF S260116C12 humani zed Ha6- TVAAPSGS- 098 heavy chain 117

Ant i - HG-- VEGF S260116C12 humani zed Ha7- TVAAPSGS- 098 heavy chain

Such parameters of tumour growth in groups of animals treated with mAbdAbs can be
compared with groups of animals treated with control substances or combinations of antigen binding
proteins.

Example 14 — Bx-PC3 cell cMET phosphorylation assay

Treatment of serum-starved Bx-PC3 cells with recombinant HGF results in phosphorylation of
the HGF receptor cMET, which is detectable in cell lysates. Hence, neutralisation of HGF can be
assessed by quantitation of phosphorylated-cMET from cells treated HGF subsequent to pre-
incubation with putative HGF antagonists.

Bx-PC3 cells were seeded in Costar 96 well plates at 10,000cells per well in RPMI
supplemented with glutamine and 10% FCS and incubated for 16 hours at 37°C/5% CO,. The cells
were washed with 100ul PBS and 100p RPMI serum free medium added, with further incubation for
16 hours at 37°C/5%CO,. Test antibodies were added to cells in duplicate over a concentration
range (6.67x107, 1.67x107, 4.2x10%, 1.0x10%, 2.6x10%, 6.5x107%°, 1.6x10%°, 4.1x10™", 1.0x10"
I M). After 15 minutes, recombinant HGF was added at a final concentration of 200ng/ml. Following
incubation at 37°C/5%C0O,, medium was removed, cells washed with 100ul ice cold PBS and cell
lysates prepared for cMET/phospho-cMET detection by the MSD ELISA method according to the
manufacturer’s instructions (Mesoscale Discovery). Data are presented as p-cMET as a percentage of
total detectable cMET in cell lysates, +/- SE of duplicate values and are representative of at least
two independent experiments.

Addition of the murine anti-HGF mAb S260116C12 resulted in a dose-dependent neutralisation
of HGF-mediated cMET phosphorylation. Similar data were obtained by treatment with the
humanised variants of S260116C12, designated BPC1880, BPC1881, BPC1884 and BPC1885,
confirming that HGF neutralisation capacity had been retained following humanisation. Treatment
with a hybrid antibody control had no substantive effect on cMET phosphorylation. To confirm that
this HGF-neutralising capacity was retained in a mAbdAb format, cells were treated with anti-
HGF/anti-VEGF mAbdAb constructs BPC1923, BPC1924, BPC1925, BPC1926 (corresponding to mAbs
BPC1880, BPC1881, BPC1884, BPC1885, respectively). These mAbdAbs contain the anti-HGF
monoclonal antibody component in-format with anti-VEGF dAb moieties. Treatment with the mAbdAb
constructs resulted in dose-dependent abrogation of HGF-mediated c¢MET phosphorylation that was
indistinguishable from the corresponding mAb response profile. Treatment with an irrelevant
mAbdAb isotype control (DMS4000) had no effect on HGF-mediated c-Met phosphorylation (Figure
5).
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118 Anti - HGF- VEGF S260116C12 humani zed Ha4- TVAAPS- 098 heavy chain 119
Ant i - HG-- VEGF S260116C12 humani zed Ha5- TVAAPS- 098 heavy chain 120

Ant i - HG--wB@p1288853116C12 humani zed Ha6- TVAAPS- 098 heavy PCmaiPR011020868

Anti - HG-- VEGF S260116C12 humani zed Ha7- TVAAPS- 098 heavy chain 122

Anti - HG-- VEGF S260116C12 humani zed Ha4- TVAAPSGS- 098AAA heavy chain 123
Ant i - HG-- VEGF S260116C12 humani zed Ha5- TVAAPSGS- 098AAA heavy chain

These data describe the capacity of the murine anti-HGF mAb S260116C12 to inhibit HGF-
mediated cMET phosphorylation in Bx-PC3 cells and confirm retention of this activity following
humanisation and configuration as an anti-HGF/anti-VEGF mAbdAb.

Example 15 — Bx-PC3 cell migration assay

The Oris cell migration assay (Amsbio™") consists of a sterile 96 well tissue culture plate with
pre-inserted silicone seeding stoppers in each well. Cells are added and allowed to grow to
confluence. The stopper is removed leaving a circular, cell-free area. Cell migration into this area is
monitored over time following the addition of migration inhibitors or promoters. Hence, this assay
provides a means for assessing putative inhibitors of factors, including HGF, that are capable of
modulating cell migration.

Bx-PC3 pancreatic cells were plated in an Oris cell migration 96 well plates at 100,000 cells
per well in RPMI complete medium and incubated for 72 hours until confluent. Cell stoppers were
removed to give a cell-free area. Cells were incubated for 24 hours in RPMI serum-free medium with
test antibodies at various concentrations (6.67x10%, 1.67x10%, 4.2x10%, 1.0x10%, 2.6x10%,
6.5x10%° 1.6x10%°, 4.1x10™, 1.0x10™' M) in combination with recombinant HGF at a final
concentration of 25ng/ml HGF. Cell migration into the cell free area was quantified by fluorescently
labelling cells with CellTracker (CellTracker™ Green CMFDA, Invitrogen #C2925) and measuring
fluorescence using a plate reader (Envision). Exclusion of fluorescence derived from cells outside of
the original cell-free area was achieved by application of a plate mask, according to the
manufacturer’s instructions (Amsbio). Data are presented as percentage of maximum migration and
are representative of at least two independent experiments.

Treatment of cells with HGF resulted in a substantial increase of cell migration into the cell-
free area compared with HGF-untreated controls. This HGF-mediated cell migration was inhibited in
a dose-dependent manner by the murine anti-HGF mAb S260116C12. Treatment with the humanised
S260116C12 variants BPC1873. BPC1880, BPC1881, BPC1884 and BPC1885 resulted in very similar
inhibition profiles, confirming the retention of HGF-neutralisation capacity following humanisation
(Figure 6).

Example 16 — Generation of V anti-VEGF dAbs
Vk dAbs were generated as described in USSN 61/512,143. Briefly, to generate domain
antibodies (dAbs) with the ability to bind to human VEGF, selections were done using phage display
libraries displaying Vk dAbs. Selections were performed on both biotinylated rhVEGF15 (“soluble
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124 Anti - HGF- VEGF S260116C12 humani zed Ha6- TVAAPSGS- 098AAA heavy chain
125 Anti-HG- VEGF S260116C12 humani zed Ha7- TVAAPSGS- 098AAA heavy chain
126 WO W020088%57PCT/ EP2011/ 070868 Anti - HGF- VEGF S260PCeEP201honesas zed
Ha4- TVAAPS- 098AAA heavy chain 127 Anti-HG-- VEG- S260116C12 humani zed
Ha5- TVAAPS- 098AAA heavy chain 128 Anti-HG-- VEG- S260116C12 humani zed
Ha6- TVAAPS- 098AAA heavy chain

selections”) and on rhVEGF165 immobilized on plastic surfaces ("passive selections™). Using
conventional phage panning techniques and three rounds of selection against decreasing
concentration of antigen, a panel of VEGF binding dAbs were identified. Sequence analysis identified
76 unique Vk sequences.

In order to identify dAbs in an appropriate architecture the dAb sequences were cloned onto
the C-terminus of the heavy chain of a generic mAb of the human IgG1 isotype (Pascolizumab; anti-
IL4) in a mammalian expression vector. The dAbs were linked to the mAb with one of two linkers; a
short linker comprised of the sequence GSTVAAPST and a long linker comprised of the sequence
GSTVAAPSGSTVAAPSGSTVAAPSGS.

The dAbs were analysed to determine their ability to bind to rhVEGF, and to block VEGF
binding to recombinant VEGFR1 (flt-1) or VEGFR2 (KDR). The receptor binding assay (RBA) data
demonstrated that the DT02-K-044 dAb (SEQ ID NO:191) was not only able to bind tightly to VEGF
but that it was able to prevent VEGF binding to its natural receptors in a plate-based assay.

In an attempt to improve the off-rate (Kd) of the DT02-K-044, affinity maturation was carried
out and candidate leads evaluated in the context of the Pascolizumab-(GSTVAAPS)3-T mAb heavy
chain expression vector, co-expressed with the pascolizumab light chain in HEK cells. The expressed
mAb-dAb in the transfection supernatant analysed for binding to VEGF using an SPR technique
(Proteon). Samples were not quantitated but compared with the parent mAb-dAb that had been
expressed alongside. In the Proteon analysis, the mutated clones were compared with the parent
clone expressed in the same manner on each plate. All of the improvements were clustered at 3 of
the 13 diversified CDR residues (534, G51, H96 (numbering is based on the first residue of the Vk
dAb (Asp) as residue 1)). Of these three positions, substitutions at positions S34 and H96 were the
most significant (in terms of improving KD, by Proteon analysis and in a HUVEC proliferation assay).
Table 4 below highlights Proteon estimation of KD (in nM) for certain positions where the affinity is
significantly enhanced over the DT02-K-044 parent dAb (Table 4).

Table 4: affinity matured variants of DT02-K-044 (SEQ ID NO:191)

Mutant ID Amino Acid Substitution KD nM
DT02-K-044 wt N/A 0.1
DT02-K-044-077 S34A 0.04
DT02-K-044-082 S34G 0.07
DT02-K-044-083 S34H 0.049
DT02-K-044-084 S341 7.27E-27*
DT02-K-044-085 S34K 1.12E-18*
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129 Anti-HGF- VEGF S260116C12 humani zed Ha7- TVAAPS- 098AAA heavy chain 130
Anti - HG-- VEGF S260116C12 humani zed Ha4- TVAAPSGS- 044 heavy chain 131

Ant i - HG--wB@p1288853116C12 humani zed Ha5- TVAAPSGS- 044 heav¢Tairaéin/o7(882

Ant i - HG-- VEGF S260116C12 humani zed Ha6- TVAAPSGS- 044 heavy chain 133

Anti - HGF- VEGF S260116C12 humani zed Ha7- TVAAPSGS- 044 heavy chain 134

Ant i - HG-- VEGF S260116C12 humani zed Ha4- TVAAPS- 044 heavy chain

DT02-K-044-086 S34L 0.032
DT02-K-044-087 5$34M 0.005*
DT02-K-044-088 S34N 0.052
DT02-K-044-090 5$34Q 0.02
DT02-K-044-092 S34T 0.003*
DT02-K-044-093 S34V 0.034
DT02-K-044-095 534Y 0.006*
DT02-K-044-229 HS6A 0.002
DT02-K-044-230 HS6C 0.023
DT02-K-044-232 HS6E 0.004*
DT02-K-044-234 HS6G 0.022
DT02-K-044-235 Hsel 0.004
DT02-K-044-236 H96K 9.82E-18*
DT02-K-044-237 Ho6L 0.031
DT02-K-044-238 HS6M 0.044
DT02-K-044-239 HS6N 0.013
DT02-K-044-240 HS6P 0.043
DT02-K-044-247 Ho6Y 0.018

To determine whether or not these mutations, which were beneficial singly, could be additive,
combination mutants were constructed that combined these changes, which led to the identification,
inter alia, of the double mutants identified as DT02-K-044-251 (S34K plus H96E, SEQ ID NO:192)
and DT02-K-044-255 (S34K plus H96K, SEQ ID NO:193).

These two dAbs, together with the preferred single mutant DT02-K-044-085 (S34K, SEQ ID
NO:194) were expressed as fusions to pascolizumab with various linkers, including a 21 amino acid
linker sequence derived from human serum albumin. These three constructs were tested for potency
in the receptor binding assay, HUVEc proliferation assay and for kinetic affinity by Biacore SPR. All
three molecules showed significantly enhanced affinity compared to the parental molecule, in the

low pM range.

SEQUENCE IDENTIFIERS
Table 5: Sequence identifier numbers of amino acid and DNA sequences

Description Sequence identifier
(SEQ ID NO)
DNA Amino acid

Signal peptide sequence 1 2
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135 Anti-HGF- VEGF S260116C12 humani zed Ha5- TVAAPS- 044 heavy chain 136

Ant i - HG-- VEGF S260116C12 humani zed Ha6- TVAAPS- 044 heavy chain 137

Ant i - HG--wB@p1288853116C12 humani zed Ha7- TVAAPS- 044 heavy PCaiPR011031368

Anti - HG-- VEGF S260116C12 humani zed Ha4- GS( TVAAPSGS) 3- 044 heavy chain 139
Anti - HGF- VEGF S260116C12 humani zed Ha5- GS( TVAAPSGS) 3- 044 heavy chain 140
Anti - HG-- VEGF S260116C12 humani zed Ha6- GS( TVAAPSGS) 3- 044 heavy chain

S260116C12 mouse variable heavy 3 4
$260116C12 mouse variable light 5 6
S260105B02 mouse variable heavy 7 8
S260105B02 mouse variable light 9 10
S260115C11 mouse variable heavy 11 12
S260115C11 mouse variable light 13 14
S265109B10 mouse variable heavy 15 16
S265109B10 mouse variable light 17 18
5$260116C12 CDR H1 19
5260116C12 CDR H2 20
$260116C12 CDR H3 21
5260116C12 CDR L1 22
5260116C12 CDR L2 23
5260116C12 CDR L3 24
5260105B02 CDR H1 25
$260105B02 CDR H2 26
$260105B02 CDR H3 27
$260105B02 CDR L1 28
5260105B02 CDR L2 29
$260105B02 CDR L3 30
$260115C11 CDR H1 31
$260115C11 CDR H2 32
$260115C11 CDR H3 33
$260115C11 CDR L1 34
5260115C11 CDR L2 35
$260115C11 CDR L3 36
5265109810 CDR H1 37
$265109B10 CDR H2 38
$265109B10 CDR H3 39
$265109B10 CDR L1 40
$265109B10 CDR L2 41
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141 Anti-HG-- VEGF S260116C12 humani zed Ha7- GS( TVAAPSGS) 3- 044 heavy chain
142 WD 2012/ 069557PCT/ EP2011/ 070868 Anti - HGF- VEGF S260116C12 humani zed
Ha4- ( TVAAPG812045sheavy chain 143 Anti - HGF- VEGF S26011@CIZAPhunmnissed
Ha5- ( TVAAPS) 3- 044 heavy chain 144 Anti-HG--VEG- S260116C12 humani zed
Ha6- ( TVAAPS) 3- 044 heavy chain 145 Anti-HGF- VEGF S260116C12 humnani zed
Ha7- ( TVAAPS) 3- 044 heavy chain 146

$265109B10 CDR L3 42
S$260116C12 chimera heavy chain 43 44
$260116C12 chimera light chain 45 46
S260105B02 chimera heavy chain 47 48
S$260105B02 chimera light chain 49 50
S260115C11 chimera heavy chain 51 52
S260115C11 chimera light chain 53 54
S$265109B10 chimera heavy chain 55 56
S265109B10 chimera light chain 57 58
$260116C12 chimera heavy chain variable region 59 60
$260116C12 chimera light chain variable region 61 62
S$260105B02 chimera heavy chain variable region 63 64
$260105B02 chimera light chain variable region 65 66
S$260115C11 chimera heavy chain variable region 67 68
S$260115C11 chimera light chain variable region 69 70
S265109B10 chimera heavy chain variable region 71 72
S$265109B10 chimera light chain variable region 73 74
$260116C12 humanized Ha2 heavy chain 75 76
S$260116C12 humanized Ha4 heavy chain 77 78
$260116C12 humanized Ha5 heavy chain 79 80
$260116C12 humanized Haé heavy chain 81 82
$260116C12 humanized Ha7 heavy chain 83 84
$260116C12 humanized La0 light chain 85 86
$260116C12 humanized Lal light chain 87 88
$260116C12 humanized Ha2 heavy chain variable region 89 90
$260116C12 humanized Ha4 heavy chain variable region 91 92
S260116C12 humanized Ha5 heavy chain variable region 93 94
S$260116C12 humanized Hab heavy chain variable region 95 96
$260116C12 humanized Ha7 heavy chain variable region 97 98
$260116C12 humanized La0 light chain variable region 99 100
$260116C12 humanized Lal light chain variable region 101 102
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Ant i - HG-- VEGF S260116C12 humani zed Ha4- DETYVPKEFNAETFGS- 044 heavy chain
147 Anti - HGF- VEGF S2601 16C12 hunmni zed Ha5- DETYVPKEFNAETFGS- 044 heavy
chain 1480Ant2/060§3F- VEG- S260116C12 humani zed Ha6- DETYVRKEPXNAEDAGBSES 044
heavy chain 149 Anti-HG-- VEGF S260116C12 humani zed Ha7- DETYVPKEFNAETFGS
- 044 heavy chain 150 Anti-HGF- VEGF S260116C12 humani zed Ha4-
DETYVPKEFNAETF- 044 heavy chain 151 Anti-HG- VEGF S260116C12 humani zed Hab-
DETYVPKEFNAETF- 044 heavy chain 152

Anti-VEGF 098 dAb 103 104
Anti-VEGF 098AAA dAb 105 106
Anti-VEGF 044 dAb 107 108
Anti-VEGF 593 dAb 109 110
Anti-HGF-VEGF S260116C12 humanized Ha4-TVAAPSGS-593 111 112
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha5-TVAAPSGS-593 113 114
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha4-TVAAPSGS-098 115
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha5-TVAAPSGS-098 116
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha6-TVAAPSGS-098 117
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha7-TVAAPSGS-098 118
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha4-TVAAPS-098 119
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha5-TVAAPS-098 120
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha6-TVAAPS-098 121
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha7-TVAAPS-098 122
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha4-TVAAPSGS- 123
098AAA heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha5-TVAAPSGS- 124
098AAA heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha6-TVAAPSGS- 125
098AAA heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha7-TVAAPSGS- 126
098AAA heavy chain
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Anti - HGF- VEGF S260116C12 humani zed Ha6- DETYVPKEFNAETF- 044 heavy chain 153
Ant i - HG-- VEGF S260116C12 humani zed Ha7- DETYVPKEFNAETF - 044 heavy chain

154 Anti -WORMAGP55%260116C12 humani zed Ha4- EVDETYVPKEFRAEEPTHHADEES 044
heavy chain 155 Anti-HG- VEGF S260116C12 humani zed Ha5-
EVDETYVPKEFNAETFTFHADGS- 044 heavy chain 156 Anti-HG-- VEGF S260116C12
humani zed Ha6- EVDETYVPKEFNAETFTFHADGS- 044 heavy chain 157 Anti - HG- VEGF
S260116C12 humani zed Ha7- EVDETYVPKEFNAETETFHADGS - 044 heavlyz7chain 158

Anti- HGF-VEGF S$260116C12 humanized Ha4-TVAAPS-098AAA

heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha5-TVAAPS-098AAA 128
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha6-TVAAPS-098AAA 129
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha7-TVAAPS-098AAA 130
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha4-TVAAPSGS-044 131
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha5-TVAAPSGS-044 132
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha6-TVAAPSGS-044 133
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha7-TVAAPSGS-044 134
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha4-TVAAPS-044 135
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha5-TVAAPS-044 136
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha6-TVAAPS-044 137
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha7-TVAAPS-044 138
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha4- 139
GS(TVAAPSGS);-044 heavy chain

Anti-HGF-VEGF S260116C12 humanized Has- 140
GS(TVAAPSGS);-044 heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha6- 141
GS(TVAAPSGS);-044 heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha7- 142
GS(TVAAPSGS);-044 heavy chain
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WO 2012/ 069557PCT/ EP2011/ 070868 Anti - HG-- VEGF S260116C12 humani zed Ha4-
EVDETYVPKEFNAETFTFHAD- 044 heavy chain 159 Anti-HG- VEG-F S260116C12
humani zedwBabr2/YBETYVPKEFNAETFTFHAD- 044 heavy chain  1@0TAPRIHI6GR6S/EG
S260116C12 humani zed Ha6- EVDETYVPKEFNAETFTFHAD- 044 heavy chain 161

Ant i - HG-- VEGF S260116C12 humani zed Ha7- EVDETYVPKEFNAETFTFHAD - 044 heavy
chain 162 TVAAPSGS I i nker

Anti-HGF-VEGF S260116C12 humanized Ha4-(TVAAPS);-044 143
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha5-(TVAAPS);-044 144
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha6-(TVAAPS);-044 145
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha7-(TVAAPS);-044 146
heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha4- 147
DETYVPKEFNAETFGS-044 heavy chain

Anti-HGF-VEGF S260116C12 humanized Has- 148
DETYVPKEFNAETFGS-044 heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha6- 149
DETYVPKEFNAETFGS-044 heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha7- 150
DETYVPKEFNAETFGS -044 heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha4- 151
DETYVPKEFNAETF-044 heavy chain

Anti-HGF-VEGF S260116C12 humanized Has- 152
DETYVPKEFNAETF-044 heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha6- 153
DETYVPKEFNAETF-044 heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha7- 154
DETYVPKEFNAETF -044 heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha4- 155
EVDETYVPKEFNAETFTFHADGS-044 heavy chain

Anti-HGF-VEGF S260116C12 humanized Has- 156
EVDETYVPKEFNAETFTFHADGS-044 heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha6- 157
EVDETYVPKEFNAETFTFHADGS-044 heavy chain

Anti-HGF-VEGF S260116C12 humanized Ha7- 158
EVDETYVPKEFNAETFTFHADGS -044 heavy chain
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163 TVAAPS |inker 164 GS(TVAAPSGS)3 165 (TVAAPS)3 166 DETYVPKEFNAETFGS
| i nker 167 DETYVPKEFNAETF |inker 168 EVDETYVPKEFNAETFTFHADGS | i nker

WO 2012/069557 PCT/EP2011/070868
Anti-HGF-VEGF S260116C12 humanized Ha4- 159
EVDETYVPKEFNAETFTFHAD-044 heavy chain
Anti-HGF-VEGF S260116C12 humanized Has- 160
EVDETYVPKEFNAETFTFHAD-044 heavy chain
Anti-HGF-VEGF S260116C12 humanized Ha6- 161
EVDETYVPKEFNAETFTFHAD-044 heavy chain
Anti-HGF-VEGF S260116C12 humanized Ha7- 162
EVDETYVPKEFNAETFTFHAD -044 heavy chain
TVAAPSGS linker 163
TVAAPS linker 164
GS(TVAAPSGS)3 165
(TVAAPS); 166
DETYVPKEFNAETFGS linker 167
DETYVPKEFNAETF linker 168
EVDETYVPKEFNAETFTFHADGS linker 169
EVDETYVPKEFNAETFTFHAD linker 170
DMS4000 heavy chain 171 172
DMS4000 light chain 173 174
Hybrid antibody control heavy chain 175 176
Hybrid antibody control light chain 177 178
Anti-VEGF Y0317 humanized antibody fragment VH region 179
Anti-VEGF Y0317 humanized antibody fragment VL region 180
Anti-VEGF anticalin 181
Anti-VEGFR2 adnectin 182
Humanised anti-HGF nanobody HGF13 183
Humanised anti-HGF nanobody HGF13hum5 184
Avastin Variable Light Chain 185
Avastin Variable Heavy chain 186
DDNPNLPRLVRPE Linker 187
DEMPADLPSLAADF Linker 188
HKDDNPNLPRLVRPEVDVM Linker 189

89



169 EVDETYVPKEFNAETFTFHAD | i nker 170 DMB4000 heavy chain 171 172 DVBS4000
light chain 173 174 Hybrid anti body control heavy chain 175 176 Hybrid
ant i body wonraaled3srght chain 177 178 Anti-VEGF Y0317 humramiered 1anssdody
fragment VH region

ENDEMPADLPSLAADFVESKD Linker 190
Anti-VEGF Vk DT02-K-044 dAb 191
Anti-VEGF Vk dAb DT02-K-044-251 192
Anti-VEGF Vk dAb DT02-K-044-255 193
Anti-VEGF Vk dAb DT02-K-044-085 194
(TGLDSP)3 linker 195
(TGLDSP)4 linker 196
SEQUENCES

SEQ. ID NO.1 Signal peptide sequence (DNA sequence)
ATGGGCTGGTCCTGCATCATCCTGTTTCTGGTGGCCACCGCCACCGGCGTGCACAGC
SEQ. ID NO.2 Signal peptide sequence (amino acid sequence)
MGWSCIILFLVATATGVHS
SEQ. ID NO.3 $260116C12 mouse variable heavy (DNA sequence)
CAGATTCAGCTGCGGCAGTCTGGAGCTGGACTGATGAAGCCTGGGGCCTCAGTGAAGCTTTCCTGCAAGGCTACT
GGCTACACATTCACTGGCTACTGGATAGAGTGGGTAAAGCAGAGGCCTGGACATGACCTTGAGTGGATTGGAGAG
ATTTTACCTGGAAGTGGTACTACTAACTACAATGAGAAGTTCAAGGGCAAGGCCACATTCACTGCAGATACATCCTC
CAACACAGCCTACATGCAACTCAGCAGCCTGACAACTGAGGACTCTGCCATCTATTACTGTGCAAGGGGGGGLTATT
ACTACGGTAGTAGCTACGACTCCTGGGGCCAAGGCA
SEQ. ID NO.4 S260116C12 mouse variable heavy (amino acid sequence)
QIQLRQSGAGLMKPGASVKLSCKATGYTFTGYWIEWVKQRPGHDLEWIGEILPGSGTTNYNEKFKGKATFTADTSSNT
AYMQLSSLTTEDSAIYYCARGGYYYGSSYDSWGQG
SEQ. ID NO.5 $260116C12 mouse variable light (DNA sequence)
GACATTGTGCTGACCCAATCTCCAGCTTCTTTGGCTGTGTCTCTAGGGCAGAGGGCCACCATCTCCTGCAGAGCCA
GTGAAAGTGTCAGTATTCATGGTACTCATTTAATGCACTGGTACCAACAGAAACCAGGACAGCCACCCAAACTCCTC
ATCTATGCTGCATCCAACCTAGAATCTGGAGTCCCTGCCAGGTTCAGTGGCAGTGGGTCTGAGACAGACTTCACCC
TCAACATCCATCCTGTGGAGGAGGAGGATGCTGCAACCTATTTCTGTCAGCAAAGTATTGAGGATCCGTACACGTT
CGGAGGGGGGACCAAGCTGGAAATAAAACGG
SEQ. ID NO.6 $260116C12 mouse variable light (amino acid sequence)
DIVLTQSPASLAVSLGQRATISCRASESVSIHGTHLMHWYQQKPGQPPKLLIYAASNLESGVPARFSGSGSETDFTLNIH
PVEEEDAATYFCQQSIEDPYTFGGGTKLEIKR
SEQ. ID NO.7 $S260105B02 mouse variable heavy (DNA sequence)
CAGGTTCAGCTGCAGCAGTCTGGAGCTGAGCTGATGAAGCCTGGGGCCTCAGTGAAGCTTTCCTGCAAGGCTACT
GGCTACACATTCACTGGCTACTGGATAGAGTGGGTAAAGCAGAGGCCTGGACATGGCCTTGAGTGGATTGGAGAG
ATTTTACCTGGAAGTGGTAGTACTAACTACAATGAGAAGTTCAAGGGCAAGGCCACATTCACTGCAGATACATCCT
CCAACACAGCCTACATGCAACTCAGCAGCCTGACAACTGAGGACTCTGCCATCTATTACTGTGCAAGAGGGGGGTA
TGGTTACCACGACGCCTGGTTTGCTTACTGGGGCCAAGGAC
SEQ. ID NO.8 S260105B02 mouse variable heavy (amino acid sequence)
QVQLQQSGAELMKPGASVKLSCKATGYTFTGYWIEWVKQRPGHGLEWIGEILPGSGSTNYNEKFKGKATFTADTSSN
TAYMQLSSLTTEDSAIYYCARGGYGYHDAWFAYWGQG
SEQ. ID NO.9 S260105B02 mouse variable light (DNA sequence)
GACATTGTGATGTCACAGTCTCCATCCTCCCTAGCTGTGTCAGTTGGAGAGAAGGTTACTATGAGCTGCAAGTCCA
GTCAGAGCCTTTTATATAGTAGCAATCAAAAGAACTACTTGGCCTGGTACCAGCAGAAACCAGGGCAGTCTCCTAA
ACTGCTGATTTACTGGGCATCCACTAGGGAATCTGGGGTCCCTGATCGCTTCACAGGCAGTGGATCTGGGACAGAT
TTCACTCTCACCATCAGCAGTGTGAAGGCTGAAGACCTGGCAGTTTATTACTGTCAGCAATATTATAGCTATCCGTA
CACGTTCGGA
SEQ. ID NO.10 S260105B02 mouse variable light (amino acid sequence)
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179 Anti-VEG- Y0317 humani zed anti body fragnent VL region 180 Anti-VEGF
anticalin 181 Anti-VEGFR2 adnectin 182 Humani sed anti-HG nanobody HG-13
183 Humarweedi12zw9is7 HG- nanobody HGF13hunb 184 Avasti n YamiEzbéig/ozisght Chain

DIVMSQSPSSLAVSVGEKVTMSCKSSQSLLYSSNQKNYLAWYQQKPGQSPKLLIYWASTRESGVPDRFTGSGSGTDFT
LTISSVKAEDLAVYYCQQYYSYPYTFG

SEQ. ID NO.11 S260115C11 mouse variable heavy (DNA sequence)
CAGGTTCAGCTGCAGCAGTCTGGAGCTGAGCTGATGAAGCCTGGGGCCTCAGTGAAGCTTTCCTGCAAGGCTACT
GGCTACACATTCACTGGCTACTGGATAGAGTGGGTAAAGCAGAGGCCTGGACATGGCCTTGAGTGGATTGGAGAG
ATTTTACCTGGAAGTGGTAGTACTAACTACAATGAGAAGTTCAAGGGCAAGGCCACATTCACTGCAGATACATCCT
CCAACACAGCCTACATGCAACTCAGCAGCCTGACAACTGAGGACTCTGCCATCTATTACTGTGCAAGGGGGGGTTA
TTACTACGGTAGTAGCTTTGACTACTGGGGCCAAGGC

SEQ. ID NO.12 S260115C11 mouse variable heavy (amino acid sequence)
QVQLQQSGAELMKPGASVKLSCKATGYTFTGYWIEWVKQRPGHGLEWIGEILPGSGSTNYNEKFKGKATFTADTSSN
TAYMQLSSLTTEDSAIYYCARGGYYYGSSFDYWGQG

SEQ. ID NO.13 $S260115C11 mouse variable light (DNA sequence)
CAAATTGTTCTCACCCAGTCTCCAGCAATCATGTCTGCATCTCTAGGGGAACGGGTCACCATGACCTGCACTGCCA
GCTCAAGTGTAAGTTCCAGTTACTTGCACTGGTACCAGCAGAAGCCAGGATCCTCCCCCAAACTCTGGATTTATAG
CACATCCAACCTGGCTTCTGGAGTCCCAGCTCGCTTCAGTGGCAGTGGGTCTGGGACCTCTTACTCTCTCACAATC
AGCAGCATGGAGGCTGAAGATGCTGCCACTTATTACTGCCACCAGTATCATCGTTCCCCGCTCACGTTCGGTGCTG
GGACCAAGCTGGAGCTGAAACGG

SEQ. ID NO.14 S260115C11 mouse variable light (amino acid sequence)
QIVLTQSPAIMSASLGERVTMTCTASSSVSSSY LHWYQQKPGSSPKLWIYSTSNLASGVPARFSGSGSGTSYSLTISSM
EAEDAATYYCHQYHRSPLTFGAGTKLELKR

SEQ. ID NO.15 $S265109B10 mouse variable heavy (DNA sequence)
CAGGTTCAGCTGCAGCAGTCTGGAGCTGAGCTGATGAAGCCTGGGGCCTCAGTGAAGCTTTCCTGCAAGGCTACT
GGCTACACATTCACTGGCTACTGGATAGAGTGGGTAAAACAGAGGCCTGGACATGGCCTTGAGTGGATTGGAGAG
ATTTTACCTGGAAGTTCTAGTACTAACTACAATGAGAAGTTCAAGGACAAGGCCACATTCACTGCAGATACATCCTC
CAACACAGCCTACATGCAACTCAGCAGCCTGACAACTGAGGACTCTGCCATCTATTACTGTGCAAGAGGGGGATAT
TACTACGGTAGTCCTATGGACTACTGGGGTCAAGGAACCTCAGTCACCGTCTCCTCA

SEQ. ID NO.16 $S265109B10 mouse variable heavy (amino acid sequence)
QVQLQQSGAELMKPGASVKLSCKATGYTFTGYWIEWVKQRPGHGLEWIGEILPGSSSTNYNEKFKDKATFTADTSSN
TAYMQLSSLTTEDSAIYYCARGGYYYGSPMDYWGQGTSVTVSS

SEQ. ID NO.17 $S265109B10 mouse variable light (DNA sequence)
CAAATTGTTCTCACCCAGTCTCCAGCAATCATGTCTGCATCTCCAGGGGAGAAGGTCACCATGACCTGCAGTGCCA
GGTCAAGTGTAAGTTACATGCACTGGTACCAGCAGAAGTCAGGCACCTCCCCCAAAAGATGGATTTATGACACATC
CAAACTGGCTTCTGGAGTCCCTGCTCGCTTCAGTGGCAGTGGGTCTGGGACCTCTTACTCTCTCACAATCAGCAGC
ATGGAGGCTGAAGATGCTGCCACTTATTACTGCCAGCAGTGGAGTAGTAACCCACCCACGTTCGGTGGAGGCACCA
AGCTGGAAATCAAA

SEQ. ID NO.18 $S265109B10 mouse variable light (amino acid sequence)
QIVLTQSPAIMSASPGEKVTMTCSARSSVSYMHWYQQKSGTSPKRWIYDTSKLASGVPARFSGSGSGTSYSLTISSME
AEDAATYYCQQWSSNPPTFGGGTKLEIK

SEQ. ID. N0.19 S260116C12 CDR H1 (amino acid sequence)

GYWIE

SEQ. ID. N0.20 S260116C12 CDR H2 (amino acid sequence)

EILPGSGTTNYNEKFKG

SEQ. ID. N0.21 S260116C12 CDR H3 (amino acid sequence)

GGYYYGSSYDS

SEQ. ID. No.22 S260116C12 CDR L1 (amino acid sequence)

RASESVSIHGTHLMH

SEQ. ID. N0.23 S260116C12 CDR L2 (amino acid sequence)

AASNLES

SEQ. ID. No0.24 S260116C12 CDR L3 (amino acid sequence)

QQSIEDPYT

SEQ. ID. No.25 $260105B02 CDR H1 (amino acid sequence)
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185 Avastin Variable Heavy chain 186 DDNPNLPRLVRPE Linker 187
DEMPADLPSLAADF Li nker 188 HKDDNPNLPRLVRPEVDVM Li nker 189 WD
2012/ 069580RU/UEP3011/ 070868 EN DEM PAD L PS LAA DFVESKPCI/RPREI1/070868

GYWIE

SEQ. ID. N0.26 S260105B02 CDR H2 (amino acid sequence)

EILPGSGSTNYNEKFKG

SEQ. ID. No.27 S260105B02 CDR H3 (amino acid sequence)

GGYGYHDAWFAY

SEQ. ID. N0.28 $260105B02 CDR L1 (amino acid sequence)

KSSQSLLYSSNQKNYLA

SEQ. ID. N0.29 S260105B02 CDR L2 (amino acid sequence)

WASTRES

SEQ. ID. N0.30 S260105B02 CDR L3 (amino acid sequence)

QQYYSYPYT

SEQ. ID. N0.31 S260115C11 CDR H1 (amino acid sequence)

GYWIE

SEQ. ID. No0.32 $260115C11 CDR H2 (amino acid sequence)

EILPGSGSTNYNEKFKG

SEQ. ID. N0.33 $260115C11 CDR H3 (amino acid sequence)

GGYYYGSSFDY

SEQ. ID. No.34 $260115C11 CDR L1 (amino acid sequence)

TASSSVSSSYLH

SEQ. ID. N0.35 $260115C11 CDR L2 (amino acid sequence)

STSNLAS

SEQ. ID. N0.36 $260115C11 CDR L3 (amino acid sequence)

HQYHRSPLT

SEQ. ID. N0.37 $265109B10 CDR H1 (amino acid sequence)

GYWIE

SEQ. ID. N0.38 $265109B10 CDR H2 (amino acid sequence)

EILPGSSSTNYNEKFKD

SEQ. ID. N0.39 S265109B10 CDR H3 (amino acid sequence)

GGYYYGSPMDY

SEQ. ID. N0.40 S265109B10 CDR L1 (amino acid sequence)

SARSSVSYMH

SEQ. ID. N0.41 S265109B10 CDR L2 (amino acid sequence)

DTSKLAS

SEQ. ID. N0.42 S265109B10 CDR L3 (amino acid sequence)

QQWSSNPPT

SEQ. ID NO.43 S260116C12 chimera heavy chain (DNA sequence)
CAGATCCAGCTGCGCCAGTCCGGCGCCGGCCTGATGAAGCCCGGCGCCTCCGTGAAGCTGTCCTGCAAGGCCACC
GGCTACACCTTCACCGGCTACTGGATCGAGTGGGTGAAGCAGCGCCCCGGCCACGACCTGGAGTGGATCGGCGAG
ATCCTGCCCGGCTCCGGCACCACCAACTACAACGAGAAGTTCAAGGGCAAGGCCACCTTCACCGCCGACACCTCCT
CCAACACCGCCTACATGCAGCTGTCCTCCCTGACCACCGAGGACTCCGCCATCTACTACTGCGCCCGCGGCGGCTA
CTACTACGGCTCCTCCTACGACTCCTGGGGCCAGGGCACACTAGTGACCGTGTCCAGCGCCAGCACCAAGGGCCCC
AGCGTGTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGAC
TACTTCCCCGAACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCCCCGLCGTGC
TGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACA
TCTGTAACGTGAACCACAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTGACAAGACCCA
CACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGAC
ACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAG
TTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACC
TACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCC
AACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACA
CCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAG
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190 Anti-VEG- Vk DT02-K-044 dAb 191 Anti-VEG- Vk dAb DT02- K-044-251 192
Anti - VEGF Vk dAb DT02- K-044-255 193 Anti-VEGF VK dAb DT02-K-044-085 194
(TG LD SPy® 2bimi¢ess7 195 (TG LD SP)4 i nker PCT/EP2011/070868

CGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAG
CGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTG
CTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAG

SEQ. ID NO.44 S260116C12 chimera heavy chain (amino acid sequence)
QIQLRQSGAGLMKPGASVKLSCKATGYTFTGYWIEWVKQRPGHDLEWIGEILPGSGTTNYNEKFKGKATFTADTSSNT
AYMQLSSLTTEDSAIYYCARGGYYYGSSYDSWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPY
TVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPE
LLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ. ID NO.45 S260116C12 chimera light chain (DNA sequence)
GACATCGTGCTGACCCAGTCCCCCGCCTCCCTGGCCGTGTCCCTGGGCCAGCGCGCCACCATCTCCTGCCGLGLCT
CCGAGTCCGTGTCCATCCACGGCACCCACCTGATGCACTGGTACCAGCAGAAGCCCGGCCAGCCCCCCAAGCTGCT
GATCTACGCCGCCTCCAACCTGGAGTCCGGCGTGCCCGCCCGCTTCTCCGGCTCCGGCTCCGAGACCGACTTCACC
CTGAACATCCACCCCGTGGAGGAGGAGGACGCCGCCACCTACTTCTGCCAGCAGTCCATCGAGGACCCCTACACCT
TCGGCGGCGGCACCAAGCTGGAGATCAAGCGTACGGTGGCCGCCCCCAGCGTGTTCATCTTCCCCCCCAGCGATG
AGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGAACAACTTCTACCCCCGGGAGGCCAAGGTGCAGT
GGAAGGTGGACAATGCCCTGCAGAGCGGCAACAGCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCT
ACAGCCTGAGCAGCACCCTGACCCTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTGACCC
ACCAGGGCCTGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGC

SEQ. ID NO.46 S260116C12 chimera light chain (amino acid sequence)
DIVLTQSPASLAVSLGQRATISCRASESVSIHGTHLMHWYQQKPGQPPKLLIYAASNLESGVPARFSGSGSETDFTLNIH
PVEEEDAATYFCQQSIEDPYTFGGGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQ
SGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ. ID NO.47 S260105B02 chimera heavy chain (DNA sequence)
CAGGTGCAGCTGCAGCAGTCCGGCGCCGAGCTGATGAAGCCCGGCGCCTCCGTGAAGCTGTCCTGCAAGGCCACC
GGCTACACCTTCACCGGCTACTGGATCGAGTGGGTGAAGCAGCGCCCCGGCCACGGCCTGGAGTGGATCGGCGAG
ATCCTGCCCGGCTCCGGCTCCACCAACTACAACGAGAAGTTCAAGGGCAAGGCCACCTTCACCGCCGACACCTCCT
CCAACACCGCCTACATGCAGCTGTCCTCCCTGACCACCGAGGACTCCGCCATCTACTACTGCGCCCGCGGCGGCTA
CGGCTACCACGACGCCTGGTTCGCCTACTGGGGCCAGGGCACACTAGTGACCGTGTCCAGCGCCAGCACCAAGGG
CCCCAGCGTGTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAA
GGACTACTTCCCCGAACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCCCCGCC
GTGCTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACC
TACATCTGTAACGTGAACCACAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTGACAAGA
CCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAA
GGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGT
GAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAG
CACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGT
GTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTG
TACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACC
CCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGG
ACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTTCA
GCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAG

SEQ. ID NO.48 S260105B02 chimera heavy chain (amino acid sequence)
QVQLQQSGAELMKPGASVKLSCKATGYTFTGYWIEWVKQRPGHGLEWIGEILPGSGSTNYNEKFKGKATFTADTSSN
TAYMQLSSLTTEDSAIYYCARGGYGYHDAWFAYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCP
APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL
HQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ. ID NO.49 S260105B02 chimera light chain (DNA sequence)
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196 SEQUENCES SEQ ID NO 1 Signal peptide sequence (DNA sequence)
ATGGGCTGGTCCTGCATCATCCTGT TTCTGGT GGCCACCGCCACCGGECGTGCACAGC SEQ | D NO. 2

Si gnal pepOi2de/®etfaence (am no aci d sequence) MGAWSC | | LIFCVAPANIGUHSES SEQ | D
NO. 3 5260116C12 nouse vari abl e heavy (DNA sequence)

CAGATTCAGCT GCGGCAGT CTGGAGCT GGACT GAT GAAGCCT GGGGECCT CAGT GAAGCT TTCCTGCAAGGCTACT

GGCTACACATTCACTGGCTACTGGATAGAGT GGGTAAAGCAGAGGECCTGGACATGACCT TGAGTGGATTGGAGAG
ATTTTACCT GGAAGT GGTACTACTAACTACAAT GAGAAGT TCAAGGGCAAGGCCACATTCACT GCAGATACATCC
TC GACATCGTGATGTCCCAGTCCCCCTCCTCCCTGGCCGTGTCCGTGGGCGAGAAGGTGACCATGTCCTGCAAGTCCT
CAACAC£ ‘"?5?% SCCAGTRG A
TT ACT% )

vari abl & » d

KPGAS i S EE@ %%%%%Tss
NT AY &’t@q‘ée&é&ﬂé@ﬁ?@ﬁlﬁé‘@%@ﬁﬁﬁ@é@ﬁ@%&l@GﬁEKGCdT@A@@A@CE@@QJ\é@@b%A@WSe
var i abkgedriaohdccrENAASE MR MEAICCTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTG

GACAT T &i CEATCRESACARTTICTACABCE TEACCALFAGTBICARCT CHRGGERERSGAGCGECCACCATCTCCTGCAGAGCC
A SEQ. ID NO.50 S260105B02 chimera light chain (amino acid sequence)

GT GAAAGIMEBQSRSE VB DAAUET ARSI TYFSNDROA BT EQURRTOS ACA TN S TR GRS

TC LTISSVKAEDLAVYYCQQYYSYPYTFGGGTKLEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDN

ATCT AT &SN AR SVAR RS KR RIS T LA ES T e T R G AT ISR BRECGT CTGAGACAGACT TCACC

C SEQ ID NO 51 5260115C11 chimera heavy chain (DNA sequence)
G g5 e CACGT
A C | e
A : H LM
ED
c@ chsEAnG G@A@%cﬁé’éd ScTReHG AC

R
S QUeN G R ICCCCOARCCGOTGACCTGTCCTOGACAGCGCAGCCCTGACCAGCGGCGTGACACCTTCCCCACCGTGE
CAGGT T CACHChGEAS AT fTRCASECTEACKABCOT M REETGECEACACEH ST G ECE R E G A

GGCT. AMFW@WM@MWWW@M@G
ATTTTACSRBGACGETCETAL ARG T CAGEIGTAAEEOCACEATTBAGTBRAGAMTACATCC
T ACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAG
CCAACATABBCTHTAT GTAACE GHEGRACLTIRGACANGT GMGARCTACTCLCATAEANGUAGT SPBCAXMAGCEECEGT
A TGGTTWﬁWW GCMSROTACAAEEETAPGS BB Cnous e
var i abREHEGGSET QH%C%'WGG FAAHAGIA GEAGHE RCRARACSRGGTGTACA

ek S
GACATT &é@%ﬁ%@@%ﬁzﬁ%ﬁﬁ@m IR crccracaoroc

A GICAGOSe €) SGNELM KPGASVKLSCKATGYTFTGYWIEWVKOQRPGHGLEWIGEILPGSGSTNYNEKFKGKATFTADTSSN
AN %@Mﬁ%ﬁﬂmw dﬁ@é%@@&%%mﬁ KDYFPEP
ACTGCTGAK GEGUATFERACTSEEGAA (oI KHS N TASRREBRACTIKPER AP ERXBGACAGA
T ELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
TTCACT CIVORGEARCBAGIAREP AP BCACRAKTQPRECACC TPESRARET KNAVSIAC VET KYRGIARGUATSNGTREBDT AT CCG
TA CACHTTERBERS SEDFLYISKL TNOKIRWEXBVESCSBUREADINEETQKEESLERGe | | ght (am no aci d
sequen8EQ. BONO.53 S260115C11 chimera light chain (DNA sequence)
CAGATCGTGCTGACCCAGTCCCCCGCCATCATGTCCGCCTCCCTGGGCGAGCGCGTGACCATGACCTGCACCGLCT
CCTCCTCCGTGTCCTCCTCCTACCTGCACTGGTACCAGCAGAAGCCCGGCTCCTCCCCCAAGCTGTGGATCTACTCC
ACCTCCAACCTGGCCTCCGGCGTGCCCGCCCGCTTCTCCGGCTCCGGCTCCGGCACCTCCTACTCCCTGACCATCT
CCTCCATGGAGGCCGAGGACGCCGCCACCTACTACTGCCACCAGTACCACCGCTCCCCCCTGACCTTCGGCGLCGG
CACCAAGCTGGAGATCAAGCGTACGGTGGCCGCCCCCAGCGTGTTCATCTTCCCCCCCAGCGATGAGCAGCTGAAG
AGCGGCACCGCCAGCGTGGTGTGTCTGCTGAACAACTTCTACCCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGAC
AATGCCCTGCAGAGCGGCAACAGCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGC
AGCACCCTGACCCTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTGACCCACCAGGGCCTG
TCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGC
SEQ. ID NO.54 S260115C11 chimera light chain (amino acid sequence)
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WO 2012/ 069557PCT/ EP2011/ 070868

Dl VMSQSPSSLAVSVGEK\ r TMSCKSSQSL L YSSNQKNYLAWYQRKPGQSPKLLI YWASTRESGVPDRFTGSGSG
TDFT LTI S80ReRABRAVYYCQQYYSYPYTFG SEQ I D NO 11 5260115€CT/RPous®70sas i abl e
heavy (DNA sequence)

CAGGT TCAGCTGCAGCAGT CTGGAGCT GAGCT GATGAAGCCT GGEGCCTCAGT GAAGCT TTCCTGCAAGGCTACT
GGCTACACATTCACTGGCTACT GGATAGAGT GGGTAAAGCAGAGGCCT GGACATGGCCT TGAGT GGATTGGAGAG
ATTTTACCTGGAAGT GGTAGTACTAACT ACAAT GAGAAGT TCAAGCGCAAGCGCCACAT TCACTGCAGATACATCC

T QIVLTQSPAIMSASLGERVTMTCTASSSVSSSYLHWYQQKPGSSPKLWIYSTSNLASGVPARFSGSGSGTSYSLTISSM
a REVANRSVA] :
CCAACA o “"“""V ; 5k AR AN ENASS ST
A TTA el 2 5260115C11 nouse
vari abPg ; qu"eG .?. -
QARG TADTS

SN TAYW@@EE&E@@%AW&&%X@%T@E@GAtDAd‘éécA&ﬁéﬁé&té@ckcﬁm{%e
vari ab beAAdAgCGccﬁ%ﬁe@ﬂ@ﬂl@m@@mcCTGACAAccGAGGACchGCAATCTACTACTGCGCCAGGGGCGGCTA
CAAAT T GTACTACHSLBGACTITAT CEMPAArSCAT CACCHGRAICTACTANGGE , ACXMBTAREAGTCCACTGCC
A AGCGTG'I'I'CCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGAC
GCCTCAAFRGTAXGEGERASUAGT CATTGTGOAT GGEARGCAGRGANEA e ‘ GEJITTATA
G TGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACA

CACAT CCAR G AACEC AT CaNEE L CASNACACTBATE TAB T R ACF T CTOBGACCTI T At
C CACCTGCCCCCCCTGCCCTGCCCCCGAGCTGLTGGGAGGCCCCAGCGTGT TCC TGTTCCCLCCCAAGCCTAAGGAC

é%;wﬁgﬁyw=“w%%g

0 ht
Cani no T AR c-;T/:l

SPA iyﬂ A\ p GAl
|Q|s\s/k/|T v %' : m %7,.‘. o ¥ 9; Mﬁ%@% 7 AG SYSLT

vari abtGAfGG@)ﬂ(dcﬁ@N‘&@Gﬂwﬂ@@@GCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGWCAGCTG
CAGGT TEACSCTERAS R AGHECECE S AT AR EAT FAR A AN A ASEERE A SLCAGTICGAGKESEAMAECT GCAAGCCTACT

(XBCTAC&%'EW@@@IW‘EAGMH et ¢z Ad-GEid WMTGAGFGGATTGGAGAG
ATTTTAQ@I@Q&GMLWF@EVMAMWWG CEIFRORCOTFCARNGANACATCC
TC TAYMQLSSL'I_I'EDSAIYYCARGGYYYGSPMDYWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGT AALGCLVKDYFPEP

SHEL WOARESHEATATC NUINERSA BIBCGGATA
T TACTRCCGAGHERNAP WWM SVITRLID, 16
5265109WNG'?1556%’@5U%LP635|3§%I§@§9 P C%YWWW(SP%SBPEFKCE%V GFYPSDIAVEWESNGQPENN

QVQL GSSSTNYNEKFKDKATFTADTS
SN TAY

SN TA A B 3e10

CAAATT & aeh GTGeC

A GCATGGAGGCCGAGGACGCCGCCACCTACTATTGCCAGCAGTGGAGCAGCAACCCTCCCACTT TCGGCGGCGGCA
CGTCAARE ARSI RAFONNCEFACdaT E6EAEEN AN GEd T YRARTrd et B OATAABRETTEARG AN CACAT
C CGGCACCGCCAGCGTGGTGTGTCTGCTGAACAACTTCTACCCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAA
CAAACT GEELETGTASASCT CXXATACIAGCAG ARG TCAELAET CXEGRCACEABACAITCTAAT ACAGLTTAARATCACCAG
C CACCCTGACCCTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTGACCCACCAGGGCCTGTCC
AT GGAGSZIGAATATGEAGACCATIARATINGIGECKECAGT GGAGT AGT AACCCACCCACGT TCGGT GGAGGCACC
A AGCT MHMSSEQOQHJOMMQR\SBB&@QB@"%@Q@GWC%I e li am no acid
s equen OB TQSAIMSASPATKVEIEISERISY YN QRIS GESPRWIYDTSKLASGVPARFSGSGS SYSL ISSME
HAWQOKS SNPRTAG W#Aﬁ'ﬁgwg?gﬁpﬁng@WCLLNNFYPREAKVQWKVDNALQSG

SRRRSANZED S alllz ﬁﬁVTGIfé _- égré;t ]§Eam no acid

AL e E s Lo

LN 5;‘ A% S GEéA %'Eg %‘Ce)
GOYYY G e PRVieELABAteAGSTT &%&e@m&

CCAACACCGCCT ACATGCAGCT GTCCTCCCTGACCACCGAGGACTCCGCCATCTACTACTGCGCCCGCGGCGGCT A
CTACTACGGCTCCTCCTACGACTCCTGGGGCCAGGGCACACTAGTGACCGTGTCCAGC
SEQ. ID NO.60 S260116C12 chimera heavy chain variable region (amino acid sequence)
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RASESVSI HGTHLIVH SEQ | D. No. 23 5260116C12 CDR 12 (am no acid sequence) AASN
LES SEQ ID. No.24 5260116Cl12 CDR 13 (ami no acid sequence) QQSI EDPYT SEQ

| D. No. 25wb26218%B02 CDR Hl (am no acid sequence) WO 20C2/APEQIHTIBES

T/ EP2011/ 070868 GYWE SEQ 1D. No.26 5260105B02 CDR H2 (am no acid
sequence) EI LPGSGSTNYN EKFKG SEQ | D. No.27 5260105B02 CDR H3 (am no acid
sequence) GGYGYH DAWAY SEQ ID. No.28 5260105B02 CDR L1 (amino acid

sequence) KSSOSLLYSSNO KNYLA SEQ. I D. No.29 5260105B02 CDR 12 1(@am’ no acid
sequen QL3RG E'r? 1 .RS TN T EO-EWEEEL P SE RN YNBKFAEKATTS&itfzelE e)
. G
C

QQYYSY Y;@ | P | ﬁ-%ﬁlg%%i no id Segue ce) GYWE SEQ
|D. Nog C cg% CHYE ERicd ACCRR (EEETEQ
I D. No neC A%@r@ﬁgﬁéﬂe%ﬁ ge CRRCe :
No. 34 AétekkC HritecRETEtCEEeBLFfiTC : hGACCGACTTCACC
CTGAACATCCACCCCGTGGAGGAGGAGGACGCCGCCACCTACTTCTGCCAGCAGTCCATCGAGGACCCCTACACCT
TCGGCGGCGGCACCAAGCTGGAGATCAAGCGT
SEQ. ID NO.62 $S260116C12 chimera light chain variable region (amino acid sequence)
DIVLTQSPASLAVSLGQRATISCRASESVSIHGTHLMHWYQQKPGQPPKLLIYAASNLESGVPARFSGSGSETDFTLNIH
PVEEEDAATYFCQQSIEDPYTFGGGTKLEIKR
SEQ. ID NO.63 $S260105B02 chimera heavy chain variable region (DNA sequence)
CAGGTGCAGCTGCAGCAGTCCGGCGCCGAGCTGATGAAGCCCGGCGCCTCCGTGAAGCTGTCCTGCAAGGCCACC
GGCTACACCTTCACCGGCTACTGGATCGAGTGGGTGAAGCAGCGCCCCGGCCACGGCCTGGAGTGGATCGGCGAG
ATCCTGCCCGGCTCCGGCTCCACCAACTACAACGAGAAGTTCAAGGGCAAGGCCACCTTCACCGCCGACACCTCCT
CCAACACCGCCTACATGCAGCTGTCCTCCCTGACCACCGAGGACTCCGCCATCTACTACTGCGCCCGCGGCGGCTA
CGGCTACCACGACGCCTGGTTCGCCTACTGGGGCCAGGGCACACTAGTGACCGTGTCCAGC
SEQ. ID NO.64 S260105B02 chimera heavy chain variable region (amino acid sequence)
QVQLQQSGAELMKPGASVKLSCKATGYTFTGYWIEWVKQRPGHGLEWIGEILPGSGSTNYNEKFKGKATFTADTSSN
TAYMQLSSLTTEDSAIYYCARGGYGYHDAWFAYWGQGTLVTVSS
SEQ. ID NO.65 $S260105B02 chimera light chain variable region (DNA sequence)
GACATCGTGATGTCCCAGTCCCCCTCCTCCCTGGCCGTGTCCGTGGGCGAGAAGGTGACCATGTCCTGCAAGTCCT
CCCAGTCCCTGCTGTACTCCTCCAACCAGAAGAACTACCTGGCCTGGTACCAGCAGAAGCCCGGCCAGTCCCCCAA
GCTGCTGATCTACTGGGCCTCCACCCGCGAGTCCGGCGTGCCCGACCGCTTCACCGGCTCCGGCTCCGGCACCGAC
TTCACCCTGACCATCTCCTCCGTGAAGGCCGAGGACCTGGCCGTGTACTACTGCCAGCAGTACTACTCCTACCCCT
ACACCTTCGGCGGCGGCACCAAGCTGGAGATCAAGCGT
SEQ. ID NO.66 $S260105B02 chimera light chain variable region (amino acid sequence)
DIVMSQSPSSLAVSVGEKVTMSCKSSQSLLYSSNQKNYLAWYQQKPGQSPKLLIYWASTRESGVPDRFTGSGSGTDFT
LTISSVKAEDLAVYYCQQYYSYPYTFGGGTKLEIKR
SEQ. ID NO.67 $260115C11 chimera heavy chain variable region (DNA sequence)
CAGGTGCAGCTGCAGCAGTCCGGCGCCGAGCTGATGAAGCCCGGCGCCTCCGTGAAGCTGTCCTGCAAGGCCACC
GGCTACACCTTCACCGGCTACTGGATCGAGTGGGTGAAGCAGCGCCCCGGCCACGGCCTGGAGTGGATCGGCGAG
ATCCTGCCCGGCTCCGGCTCCACCAACTACAACGAGAAGTTCAAGGGCAAGGCCACCTTCACCGCCGACACCTCCT
CCAACACCGCCTACATGCAGCTGTCCTCCCTGACCACCGAGGACTCCGCCATCTACTACTGCGCCCGCGGCGGCTA
CTACTACGGCTCCTCCTTCGACTACTGGGGCCAGGGCACACTAGTGACCGTGTCCAGC
SEQ. ID NO.68 $260115C11 chimera heavy chain variable region (amino acid sequence)
QVQLQQSGAELMKPGASVKLSCKATGYTFTGYWIEWVKQRPGHGLEWIGEILPGSGSTNYNEKFKGKATFTADTSSN
TAYMQLSSLTTEDSAIYYCARGGYYYGSSFDYWGQGTLVTVSS
SEQ. ID NO.69 $S260115C11 chimera light chain variable region (DNA sequence)
CAGATCGTGCTGACCCAGTCCCCCGCCATCATGTCCGCCTCCCTGGGCGAGCGCGTGACCATGACCTGCACCGCCT
CCTCCTCCGTGTCCTCCTCCTACCTGCACTGGTACCAGCAGAAGCCCGGCTCCTCCCCCAAGCTGTGGATCTACTCC
ACCTCCAACCTGGCCTCCGGCGTGCCCGCCCGCTTCTCCGGCTCCGGCTCCGGCACCTCCTACTCCCTGACCATCT
CCTCCATGGAGGCCGAGGACGCCGCCACCTACTACTGCCACCAGTACCACCGCTCCCCCCTGACCTTCGGLCGLCGG
CACCAAGCTGGAGATCAAGCGT
SEQ. ID NO.70 S260115C11 chimera light chain variable region (amino acid sequence)
QIVLTQSPAIMSASLGERVTMTCTASSSVSSSYLHWYQQKPGSSPKLWIYSTSNLASGVPARFSGSGSGTSYSLTISSM
EAEDAATYYCHQYHRSPLTFGAGTKLEIKR
SEQ. ID NO.71 S265109B10 chimera heavy chain variable region (DNA sequence)
CAGGTGCAGCTCCAGCAGAGCGGAGCCGAGCTGATGAAACCCGGGGCCAGCGTGAAGCTGAGCTGCAAGGCCACC
GGCTACACCTTCACCGGCTACTGGATCGAGTGGGTGAAGCAGAGGCCCGGCCACGGCCTGGAGTGGATCGGCGAA
ATCCTGCCCGGCAGCAGCAGCACCAACTACAACGAGAAGTTCAAGGACAAGGCCACCTTCACCGCCGACACTAGCA

96



SEQ ID. No.35 5260115C11 CDR 12 (am no acid sequence) STSN LAS SEQ ID.

No. 36 5260115C11 CDR 13 (ami no acid sequence) HQYH RSP LT SEQ |ID. No. 37
5265109BIWOCDR/I#455( am no aci d sequence) GYWE SEQ |D. RoT3®2&263B69B10 CDR
H2 (am no acid sequence) EILPGSSSTNYN EKFKD SEQ ID. No.39 5265109B10 CDR
H3 (am no acid sequence) GGYYYGSP M DY SEQ ID. No.40 5265109B10 CDR L1
(am no acid sequence) SA RSSVSY MH SEQ ID. No.41 5265109B10 CDR 12 (am no

acid se uence DTSKLAS SE No. 42 5265109B10 CDR_I_ A%@gﬁCﬁG
seauen TRt GC?CE\?G%‘%@%A mé%é@?m%e%cf?@&f% S e
corhi e
GGCTA N G
ATCCT : ARG BRRGAGIIREG A CCGCCGACACCTCC
T CAGATCGTGCTGACCCAGAGCCCCGCCA‘I‘I’ATGAGCGCTAGCCCCGGGGAGAAGGT GACCATGACCTGCAGCGCC
CCAACARGEASChAEETERCATAChEE CACTCER AL CAGKE A ANGAS SaBICA EACEEA A G ASGTRACA

A AGCAAGCTGGCCTCAGGCGTGCCCGCCAGG'I‘I'CAGCGGCT CT GGCAGCGGCACCAGCTACAGCCTGACCATCTCCA

CTACT AGGOGHAGTCIGRAGEACC T GCCTGCEHEIEA TR

C CCAAACTGGAGATCAAGCGT
AGCGT @mmnmwmmmmum GGIGAAGGAC
TACT PSRV ERTN A SEARTESARACEITTEHECCCGTG

CODEEARAIFBP AT BT TEFEE
AEDAATYYCQQWSSNPPTFGGGTKLEIKR

R

TGCAGA ; ofHad hean DN e988)CT CEOCACCCAGACCTACA
TCT GT Aﬁ% ae@aa eJ ‘{a- é'v*"?% (et a .‘.,“"(‘{, ;j{ A BEANCREAAA CACCC

A ACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTG'I'I'CCTG'I'I'CCCCCCCAAGCCTAAGGA

CCCT GCOSCCTARICATMGA R GAICT QX EAGRAGNATCNISRER G CEIE3 A

G WD gmwg*gggm@@mgﬁ@@msee@mmmeCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCAC
CATWM@Q@&R Se

eeaﬂt SN CACL AR eu e ACAALA ew\w S 3 wu ets"uw AGCTG
eﬁvai&e’ﬁ’uw '@“} t’ Jeﬁ A % '}' tg C?EQ | D

AR “\UI ‘\Uaﬁ" ‘i-‘"e' ﬂﬁt
- 8 STt
.524 ,‘.E" §qt fl(g'n J’d 5? ‘._4 G Q"‘ TR AACGTGTTCAGET
e e R Gfggiggg TRIERCCTO00G
RGGYYYGRS V %ﬁ&@%&@&ﬁﬁﬁm KRR AGE ke VTITADTSTS
TVSWASEA REFRAVLCRREEWBESITS IV EBSE TGN PSS S BV MEdP KGSYPREFHT CP

PC PAPVE/IWNGGRSYEUFRPARIBIGLYEISRIARNIGUYNMDYBIN VR SEVKFEINKY BAREMERYHTCPPCPAP
NAKT KPREEGYNSIHPRAKSVLMISR FAEV TIRMY NOHIEE EIERM BN VAL AP NEK T FRIE
PSRDELWWWN@LFWBDIIMWNSNDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN

YKT TPPYKDBPESEPESFSRISKARSPAMRRIIYFSSISSVNEA HNAY FOKSESSRRSL SLSPGK SEQ | D NO. 45
5260116@2-2%'?@1?&53601@12@&1% thijadhegvieehain (DNA sequence)

GACATCEY@TEEMEEA CEASEAHAACETEMERTEE
T GGCTACACCTTCACCGGC TACTGGATCGAGTGGGTGAGGCAGGC TCLLGGACAGGGCC TGGAGTGGATCGGLGAG

AGCAGCT GAAGAGCGGCACCGCCAGCGT GGTGTGTCTGCTGAACAACT TCTACCCCCGEGAGGCCAAGGT GCAGT
GGAAGGT GGACAAT GCCCT GCAGAGCGGECAACAGCCABGAGAGCGT GACCGAGCAGGACAGCAAGGACT CCACCT
ACAGCCT GAGCAGCACCCT GACCCT GAGCAAGGCCGACT ACGAGAAGCACAAGGT GTACGCCTGT GAGGT GACCC
ACCAGGGCCT GTCCAGCCCCGT GACCAAGAGCTTCAACCGGEGECGAGTGC SEQ 1D NO 46 5260116C12
chinera light chain (am no acid sequence)

DI VLTQSPASLAVSLGQRATI SCRASESVSI HGTHLM

HWY QQKPGOPPKLLI YAASNLESGVPARFSGSGSETDFTLNI H

PVEEEDAATYFCQQSI EDPYTFGGGTKLEI KRTVAAPSVFI FPPSDEQL KSGTASWCL L NNFYPREAKVQAKVDN
ALQ SGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH KVYACEVTHQGALSSPVTKSFNRGEC SEQ | D

NO. 47 5260105802 chi nera heavy chain (DNA sequence)

CAGGT GCAGCT GCAGCAGT CCGECGCCGAGCT GAT GAAGCCCGECGECCT CCGT GAAGCT GTCCTGCAAGGCCACC

PNINNTT™ R NN SNSNT= o~ N A N"T" 7N A T 7N N 7~NT AR R NN R NNV N SNSNNLNLNTT NN R NI NN R T SNSNSNSNSN R N




WD 2012/ 069557PCT/ EP2011/ 070868

GACATCGT GATGT CCCAGT CCCCCT CCT CCCT GECCGT GT CCGT GGGECGAGAAGGT GACCATGI CCTGCAAGT CC
T WO 2012/069557 PCT/EP2011/070868

CCCAGT CCCTGCTGTACT CCTCCAACCAGAAGAACT ACCT GGCCT GGT ACCAGCAGAAGCCCGGECCAGT CCCCCA
A
ww@TﬂAﬂmwm@mmmemmmm

TTMWW%@&%WW%%Q AOOCC
' W

e 4 .-aw A

G AC@W@EWMMWMW&%@EQ | D NO. 50
52601 0B5R)QEGAEVEKRESEVIYS CKASBETATG(\WIBWVR.QARGQEL EWIBERPGEGT TR MWFKGRATFTADTSTST
SQSPSSEAVSYSRRED TAVBCHESQRLYGYSSINUGNE [TV IR RGESHRLARSSVITSTREAGHR VERFFPESGSGT D
FT LTI SEWNSGAETSGNATAPHGQOYYIS SESBY FTNEEI G D RIKINYARREST KYPKKWETHS CDIRTSBTRRSPAREL LN N
FYP R KM@%SN%WW BFWKEN GBI GYEHOMH Y KRREEQYNSTYRVVSVLTVLHQ

KVYA ESKERYP EeKAK @VNG"@BD@-%N@%%&W K@%Ypﬁ%ﬁ‘\é{'f\ﬁmpml n

( DNA s DGSFFLYSKLTVDKSRWQQG VFSCSVMHEALHNHYTQKSLSLS
CAGGT 9, ; -

GAGCT

CcC
GGCTACA GEEEAT G
CcC

ATCCT o A S ccT

\J

T CCAGCACCGCCTACATGGAACTGAGCAGCCTCAGGAGCGAAGACACCGCCGTCTACTATTGCGCCAGGGGCGGCTA
CCAACAEHASTFRd A EAR T GEE FESCHROA SRR RO FA AR EREAECTAGH,

A CAGCGT G TCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCOGCACAGCCGCCCTGOGCTGLCTGOTGAAGGA
CTACT ACHKET TCXCTGAACIGGACARG T CXBEECEAMBEGCAC XICTE - 3 ACCE
C CTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTAC

C CACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGOATGTGAGCCACGAGGACCCTGAGGTGAA
T GCAGAS K O S T K GAC e R S A S A CAC R CEA A AGTSACORAARCCTACA

;ﬂ@mm%%%%%%@%m@@%m
e s

\CEHEJ VKT ACCCCA

G DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN

CGACAT a0 PRt OSSN O IR SN RS ST AN AP R EAREKACCACCCCCCCT GTGCTGGACAG
CGATGCEE@APMNG- 8526811612 hmanized Had heary ghai (Bt sequenee) A\GCGCAACGI GTTCAGCTG

CTCCGT A &g 1D
NO. 52 i a ) ( M
!FKS;ASV J Fapreacee CTA

ML GCGCCAGCACCAAGGGCCC
LAPSSK; X CAGCAAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGA

VI VSVWetatdr TR Ade et EXenctr o Rt cPOM K BESSASE EHAACENN A GG KB CAEdSYEC diMCEE TG

KSCDKT Eff§dA GREEXIC GEECISPRAGACTERICRS EG TddT GRS TEVACAGY AN A CERE AW EEM GUIVMIAGVEVH
NAKTKPARSIEQUNSTERANCATAACACERE A NGBS ERIOEMAAGEAGE ABK T CABIGRARIETIBREAAQMYTE P PS
RDELTKNQVS LTC LVKG FYPSDI AVEWESNGQP EN N YKTTP
PVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM H EZ8&H N HYTQKS LS LSPG K SEQ | D NO 53
5260115C11 chinera |light chain (DNA sequence)

CAGATCGT GCTGACCCAGT CCCCCGCCATCATGT CCGCCT CCCT GGECGAGCGCGT GACCATGACCTGCACCGCC
T
CCTCCTCCGTGTCCTCCTCCTACCT GCACT GGTACCAGCAGAAGCCCGECT CCTCCCCCAAGCTGTGGATCTACT
CC

ACCTCCAACCT GGECCT CCEECGT GCCCGECCCECT TCTCCGECT CCGECTCCGECACCTCCTACTCCCTGACCATC
T

CCTCCAT GGAGGCCGAGGACGCCGECCACCTACTACT GCCACCAGT ACCACCGCT CCCCCCTGACCT TCGECELCG
G
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SEQ ID NO 60 5260116C12 chi nera heavy chain variable region (amno acid
sequence) WD 2012/ 069557PC T/ EP2011/ 070868 Q QLRQSGAGLM

KPGASVKL SERATYGPSEEYW EVWWKQRPGH DLEW GEI LPGSGTTNYN EKFRGTHATHTADBSS NT AY
M QS S LTTE DSAI YYCA RGGYYYG S SYD SWGQGTLVTVS S SEQ | D NO 61 5260116C12
chimera light chain variable region (DNA sequence)
GACATCGTGCTGA&%GTCC&CGCCT&CT%CGTGT&CTWGCGCGC@CCATU&TGCCGCGCC

WA&QGAGRMM%@&@&@G@GW@CEI ght
chain G@GAT@GtﬁGGﬁMTGWG@AA@@W@AGE@QQ@KMﬂGAGCAGATGGCAGCAGGGCAACGTG'I'I'CAGCT
Dl VLT QEPASIANSIGARAHGECRASSIREMSICIHGTAd AC A AW E XACP R XS CERGE TACY AVSIINAAG
LESGVPSEFIEIRRB2[82601 14 C 18 Huvrfahized Wb 8 eyt HalbdPia htitdadiliséquénc®EQ. | D NO 63
526010QWQ%#MKP&SE@%&]KASBWWGMWQAPG@EWEE@L[BNSG‘@'@I&{NW&@BATHADKSTST

X l‘,‘u

Al
G A pce ,gs"‘l‘éée B %@EF g/ D
3 é@@éhence)
QUL Q% % -ﬁ“ o """ iﬁ@)@%@%@%&c&m&

EKFKG%&E&MC%%NTJQ‘A%M@T@&G@@H@G@S&GM@RC Cafidr ARAMAfoCdeRddoGEEeET SEQ
I D NO. ﬁéﬁﬂt&ﬁé&ﬂ@ﬁ&tﬁhawhcGntmec+aG@htCAdG@tﬂCAGiAGfdﬂceGTGm@cmmcdt@hétA@emmﬁu@@e)

GACAT CGIAR GET QCCACTTGGCCACTRCTAUTRA . GICC
T ACTAC'I'I'CCCCGAACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACC'I'I’CCCCGCCGT
A CATCTGTAACGTGAACCACAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTGACAAGACC
GCT GCT EAACE RS CEESTRCCSAGCCCCAGHT! A TCROTEECECOBEEE
o R e o T e o
TTCA
T ACA G R C rrer a
i ght & el AR EKVTM
SCKSS % ) L <A ED
LAVYY! NATPYETTCE C AC é Cﬁ ARG ¥yTcagai n

vari ab*r@cfc@@‘r@d’retmG‘G@G@l@@ﬁ@&ATCACTACAcCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAG
CAGGT 89406 6{ 14 10HumA Rz LN A PR Sl CEHF A Entin 666/ Sod\ient

GGCTACAGINVOSARKEVIKRIATRVEGRA

T VTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNH KPSNTKVDKKVEPKSCDKTHTCPPCPAP
CCAACAEICGCEIVATRPKEER S KT REETYAS TRYYSBTWAMSCGGCT
A CTACPACHEKEY @@W@@i@ﬁ%@@m@@@%@ﬂ WWW@GQP@W\IO 68
52601 1%@1‘3 P\‘J—I’?ﬁﬂ%ﬁ'ﬁ'—ﬁé‘a—ﬂ)’ K%?Yé@@ﬁWﬁ?QSXHHEAW@BYWS%SA—ﬁ?% ac id sequence) QVQ

é” Av} v’“e / " ' F KG
e ﬂhtﬁﬁ | D
o LAl
=SCGT e CRCAGET SGGCAC ou

(SIrenraayane enoe'vneo

T C'I'I'CGGCCAGGGCACCAAGCTGGAGATCAAGCGTACGGTGGCCGCCCCCAGCGTG'I'I'CATC'I'I'CCCCCCCAGCGAT
CCTCCT erSeHGEFEANhEESHACEI CABE fESTFERTPC RN AT FERALEEd S ddanEO AR ETEEAB T CTACT

CC TGGAAGGTGGACAATGCCCTGCAGAGCGGCAACAGCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACC
ACCTCCAACCTGGECCTCCEECGT GCCCECCCGCT TCTCCGECT CCGECTCCEECACCTCCTACTCCCTGACCATC
T

CCTCCAT GGAGGCCGAGGACGCCGCCACCTACTACT GECACCAGT ACCACCGCT CCCCCCTGACCT TCGEECELCCG
G CACCAACCTGGAGATCAAGCGT SEQ. I D NO. 70 5260115C11 chinera light chain

vari able region (am no acid sequence) Q VLTQSPAI MSASLG

ERVTMICTASSSVSSSYLHW QQKPGSSPKLW YSTSN LASGVPARFSGSGSGTSYSLTI SSM EA
EDAATYYC H QYH RS P LTFGAGTKLEI KR SEQ I D NO 71 5265109B10 chi nera heavy
chain variabl e regi on (DNA sequence)

CAGGT GCAGCT CCAGCAGAGCGGAGCCGAGCT GAT GAAACCCGEEGEGECCAGCGT GAAGCTGAGCTGCAAGGCCACC
GCCTACACCTTCACCGGCTACT GGAT CGAGT GGGT GAAGCAGAGGECCCGECCACGGCCT GGAGT GGATCGGCGAA
ATCCTGCCCGGCAGCAGCAGCACCAACTACAACGAGAAGT TCAAGGACAAGGCCACCT TCACCGCCGACACTAGC
A




WD 2012/ 069557PCT/ EP2011/ 070868

GCAACACCGCCTACAT GCAGCT GAGCAGCCT GACAACCGAGGACT CCGCAAT CTACTACT GCGCCAGEGEECEECT
A CTACTAGECCAROGEGAT GGACTAT TGCGECCAGGGECACACTAGT GACCGT GT eCAGR2BEQr08k® NO. 72
5265109B10 chi nera heavy chain variable region (am no acid sequence)
QVQLQQSGAELM KPGASVKL SCKATGYTFTGYW EWKQRPGHG

LEW GEI LPGSSSTNYNEKFKDKATFTADTSSN TAYI\/Q_SSLTTEDSAI YYCARGGYYYGSP M

DYWGQGTLVTVSS SEQ | D NO 73 5265109B10 chinera |ight chain variabl e region
(DNA s AGCAC CACCCTGACCCTGAGCAAGGCCGACTACGAGAAGCAC CGTGTACGCCTGTGAGGTGACCE
CAGAT GAAGGT GACCATGACCT GCAGCGCC
AGGAGCRER T CACC
AGCAAGL G ] TCTCC

A SGNSOESVTEODSKDSTYSLSSTLTLSKADY EKHKVYACEVTHOGLSSPVTKSFNRGEC
GCAT So6biddeAShiiahrid CCCACTTTCGGECGECGECA

CCAAACEHAEAY T@%&ﬁ@eﬁccbﬁﬂ&@ﬁ@bc&@%@@%e@hﬁ@@c tahtasratAcoGati abl e
r egi on AGEETRATOCEICAGCARUUETTRL CCACTTAAIBEA A SEAE KMIMGCSARRS EMSOAICErAAGCTGC

WY QUK ST ARRERNW CCRTSKICASCERA RFRIGE G LOYSEAUASST MAGC @GAAGDREIAGY GAEAGB G TNICA
PPTFGGGIRIGAL R CSERGCL TEMOGTEGARBS 0ATIGECLATCTANTATUTEECAQEACAGIATUGAGEAGLCC TAONA
sequen6‘§§CGGCCAGGGCACCAAGCTGGAGATCAAGCGTACGGTGGCCGCCCCCAGCGTG'I'I'CATC'I'I'CCCCCCCAGCGAT
CAGATC@#@&BE@@W@WW 7"--»‘\1.04.;- & ewm’
GGCTACAEAPPEAGEASAETAEF Bt AaK TESAC :

ATWW@?%W@%WW@AW@
mwmmwmmmmw

' %%%ﬁ SGo0GT

RS .@@@Wéﬁﬁ%
CTACTT CNCRETEECCT:
G GGCTA A TTCACCGOCTACTGGATCGAG TG GG TGAGGCAGGC T CCOGACAGGGCC TOGAGTGGATGGGCGAS

ATCT GT AAMGERGRRITTAASGA Sy
C CTACT. ACGGCAGCAGCTACGACAGCTGGGGCCAGGGCACACTAGTGACCGTGTCCAGC

ACACCT SEQONQ;9 eeCdRimGrEbETRgion GAMIGEEICCAAGCCTAAGG
A sequence)

CACCCT % R SREA BN RN EAGET GAA
GITCAA GACCAA GCAGTACAACAGCAC
CTACCG > ' GIC
CAACAAG GTA
C ATCCTGCCCGGGTCTGGCACCACCAACTACAACGAGAAGTTCAAGGGCCGCGCCACCTTCACTGCCGACACCTCCA

ACCCT Geehdcnd AT E AT A GEX S AGRNEASAAERE AXCGE A SPA AT T EE BAGEES deEEFA ACCCC
A CTACTACGGCAGCAGCTACGACAGCTGGGGCCAGGGCACACTAGTGACCGTGTCCAGC

GCCGACASER QDN G602 G260 Y86 hevegidnCamtine et TGT GCTGGACA

GCGAT Gegneade)CT TCCTGT ACAGCT GA GGACAAGCAGATGGCAGCAGGGCAACGT GITCAGCT
GCT CCGREA Y CEACHBESHBVIIHCAATTCATT EUARQEARIABAGET PGAITS T GKECGATEHIAG TSEQ
| D NO. RWE&S%&E@@W%&QY\W@&WD%QEEWS% hai n (am no acid sequence) Q

| QLVQSEEGVIRNGA3GRESHECI2 mmpaizes Haly in yafabis gionCONATPARNICEKE KG
RVTI TAE)?@@CWQF@E@@G@@?QW@ @@‘V@T@V@QM

L APSSK GEAT COAGTGGGTGAGGCAGOLTCCCGOA ACGAGGCCTGGAGTGGATCGGCGAG

e AT
KSCDKTHTLE 2 rbevEVH
NAKTKP¢E5 5@ KGPREPQVYTLP PS
ROELTHEENA L T2t (@I

PVLDS Elg?( IWWWF&WMEWV&&%Q&LEW@@GQ@TNW@FI@@E%M@W [

526011@ sammmeetAN@éYmgmsmcmuﬂw sequence)
CAGAT ; § (GAABNAGRAGISHGEPAGGCCAGC

GGCTACACCT TCACCGGCTACT GGATCGAGT GGGT GAGGCACAGGGCCT GGAGT GGATCGGCGAG
ATCCTGCCCGEGT CTGGECACCACCAACTACAACGAGAAGT TCAAGGGCCGCGCCACCT TCACTGCCGACACCTCC
A

CCAGCACCGCCTACAT GGAACT GAGCAGCCT CAGGAGCGAAGACACCGCCGT CTACT AT TGCGCCAGGEGEECGEECT
A

CTACTACGGECAGCAGCTACGACAGCT GGEGECCAGEECACACT AGT GACCGT GT CCAGCGCCAGCACCAAGEECCC
CAGCGT GI' TCCCCCT GGCCCCCAGCAGCAAGAGCACCAGCGECGECACAGCCGCCCT GEECTGCCT GGTGAAGGA
CTACTTCCCCGAACCGGT GACCGT GT CCT GGAACAGCGGAGCCCT GACCAGCGECGT GCACACCT TCCCCECCGT
G

CTGCAGAGCAGCGECCT GTACAGCCT GAGCAGCGT GGT GACCGT GCCCAGCAGCAGCCTGGECACCCAGACCTAC
ATCTGT AACGT GAACCACAAGCCCAGCAACACCAAGGT GGACAAGAAGGT GGAGCCCAAGAGCT GTGACAAGACC




ACACCT GCCCCCCCT GCCCT GCCCCCGAGCT GCT GEGAGGECCCCAGCGT GT TCCT GT TCCCCCCCAAGCCTAAGG
A

CACCCT GA MO ROREGHEAACCCCCGAGGT GACCT GT GT GGT GGT GGAT GT GAGCEATERSBIACTBICAGGT GAA
GI'TCAACT GGTACGT GGACGGECGT GGAGGT GCACAAT GCCAAGACCAAGCCCAGGEGAGGAGCAGTACAACAGCAC
CTACCGGEGTGGT GI'CCGT GCTGACCGT GCTGCACCAGGAT TGECT GAACGECAAGGAGTACAAGT GTAAGGTGTC
CAACAAGGCCCT GCCTGCCCCTATCGAGAAAACCAT CAGCAAGGECCAAGGECCAGCCCAGAGAGCCCCAGGT GTA

CAGCT
G SEQ

| D NO. gequed 116C12 humani zed Ha6b heavy chain (arlr;i no acicéél- sequence)
QT QL VOBt SV ERMK BRSNS B GBS ETRNSEKFRYATFTADKSTST
EKFKGRAYHELAEIRSHEISTAVAMRGGYYYGSSYDSWGQGTLVTVSS

EL SSL RSEQITIHWNO SARZEY YDEEIS HubiAbed Hd7 \We HASIHETP G TaBle ek SDNEEEqudice) VKDYFPEP
V TVSVESGENGTSGMGGFERAAAGSSHEL IS CASMAANBRES CCERIRSCATMANG A GG TGAGCTGCAAGGCCAG
KPSMKVWIEPWAG@G@PT ARTGEMRGAG TEEETRRSYEIAGRPKRK GG ACAGSRI PR ERGCTGAVDIVSELGDP
W‘Fénge@%ﬁ_ GGGCCGCGCCACCTTCACTGCCGACACCTCC

Gp ATFSGECEAGGGGCGGCT
ﬁﬁg@‘j@w H. EALH
§‘a§2’§ Yaz' F'naanN n ( DNA

%&@M&&F&%&ﬂ@e
C AGCGAGTCCGTGAGCATCCACGGCACCCACCTGATGCACTGGTACCAGCAGAAGCCCGGCCAGCCCCCTAAGCTGC
ACCAGCCACKIGTATRCATCGRAMIGAGANGLCTCE AGCEEURGTCAANGTAGIABCCRTACGECEEC
T CCCTGACTATCAGCAGCCTGCAGGCCGAGGACGTGGCCGTCTACTACTGCCAGCAGAGCATCGAGGACCCCTACAC

ACTACT AUQGGQCW@@@ACNHEGM@BGC@IHBCACACF AGT GACCGT GT CCAGCGCCAGCACCAAGEECC

CTACTMACCGGTGACCGTGTCCTGGAACAGCGGA(X)CCT CCAGCGECGTGCACACCTT
T DIVMTQSPDSLAVSLGERATINCRASESVSIHGTH LMHWYQQKPGQPPKLLIYAASNLESGVPDRFSGSGSGT DFTLTI

e i cocncnc
mmﬁm@g@&ﬁmm&%m%%%m

OO A AT CAGCAGCCTOCAGGEC GAGGACATGOCCGTCTACTACTGCCAGCAGAGCATCGAGGACCCCTACAC
ACACCCEﬁ%E@é&MR@A@@%@@A@@é@ET GAGCCACGAGACLCT GA

AGIT

CCAA

A SLQAEDVAVYYCQQSIEDPYTFGQGTKLEIKR
CACCCT SEdONAE0A AntIAVEGEQIBEADCRNASADIAEEN GT CCCTGACCTGCCTGGT GAAGGGCTTCTACCC
C GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGCGTCTCTCCTGTGCAGCCTCC
Amﬁmwmm@@mmwm@@Wch
AGCGAT ; A TCAGC
TGCT CAL SEQ

I D NO. ¥ G L L [RIEAES

QVQLV F N
AT AR ¥&‘=§%§6EE“§<

L APSSKSESIDTNG\1 06 AuIEGFOgBRAA dADb (DN sequence

VI VSVNGhat TEoRETETPAMACIE et OGeAGE M E@m& AN THCGTCTCTCCTGTGCAGCCTCC

KPSWWW%@W@@%@W@GGW&@BWKGMWWC@WKFN
WYVDGVEVH NAKTKP REEQYNSTYRVWVSVLTVLH Q

DW.NGKEYKCKVSNKAL PAPI EKTI SI <AKGQPREPQWYTL PPSRDEL TKNQVSLTCLVKG

FYPSDI AVEVWESNGQP EN N YKTTPPVLDSDGSFFLYSKLTVDKSRWOQGNVFSCSVM H EALH
NHYTQKSLSLSPCGK SEQ | D NO. 85 5260116C12 humani zed La |ight chain (DNA
sequence)

GACATCGT GATGACCCAGT CCCCCGATAGCCTGGCT GT GT CACT GGGGGAGAGGGECCACCATCAACT GCAGEGECC
AGCGAGT CCGT GAGCAT CCACGGCACCCACCT GATGCACT GGTACCAGCAGAAGCCCGGCCAGCCCCCTAAGCT G
C

TGATCTACGCCGCCAGCAACCT CGAAAGCGGECGT CCCCGACAGGT TCAGCGECAGCGGCAGCGGECACCGACTTCA
CCCTGACTATCAGCAGCCT GCAGGCCGAGGACGT GECCGT CTACTACT GCCAGCAGAGCATCGAGGACCCCTACA
C

| ———
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Q | QLVQSGAEVKKPGSSVKVSCKASGYTFTGYW EWRQAPGQG LEW GEI LPGSGTTNYN
EKFKGRATFTADTSTST AY M ELSSLRSEDTAVYYCARGGYYYGSSYDSWEQGTLVTVSS SEQ I D

NO. 93 526W02601@Fsamani zed Ha5 heavy chain vari abl e r egiPom/EPRNAOZEBGRIENCE)
CAGAT CCAGCT GAGGCAGAGCGGECGCCGAGGT GAAAAAGCCCGECGECCAGCGT GAAGCT GAGCTGCAAGGCCAGC
GGCTACACCTTCACCGGCTACT GGAT CGAGT GEGT GAGGCAGGCT CCCGGACAGEGECCT CGAGT GGATCGGCGAG
ATCCTGCCCGGGT CTGGCACCACCAACTACAACGAGAAGT TCAAGGGCAAGGCCACCTTCACTGCCGACACCTCC

i
ta SG ence)

0)
| LPGSGTTNYN EKF KG
s*ﬂ?é%FTisRDth\%

gAmgl on (DNA sequence)

. CYTETGY W, EVWRG
s%y%@g? VSMIRAROAPS
dﬂ@(ﬁIRWQN&SWﬁﬂDWW%QG e

2012/ 0684 m/ﬁaawetmamb o sequence)
CAGAT CGACKTTCASAIGACAR ACAG

A AGTCTGCAACCTGAAGA'I'I‘I‘I’GCTACGTACTACTGTCAACAGTATATGTA'I'I'ATCCTCATACG'I'I'CGGCCAAGGGAC
CCAGCACASSTFART MQGGAGCAGCCT CAGGAGCGAAGACACCGCCGT CT ACT ATTGCGCCAGGGGOGGCT

A CT AC?E@:G&N@@R l- 4 Gsb'c' AQASIL SR SL
526011 BEIITC "y’_’ PE\%YWQ@?WB'%%Y@B%WP(S&H%G}%S%@F Té%%r@ence)
O OLVOEERATKIERY LEW GEI LPGSGTTNYN

EKFKGRR sl CTOACCTUKEE RGCOLQ
%&eeat; R T TR TR

Seque“ﬁ AGCCCCAGCGGCAGCTACACCTACTACGCCGACAGCGTGAAGGGCAGG'I'I'CACCATCAGCAGGGACAACAGCA
CAGGT GhAGHCRER CEAE AT YeCENSE G

CGGCTA@M@EFG’ T COCGGACAGGBOCT GGAGT GGAT OGGOGA
GATCCT 6ECABAM 11 AR VEEEGHAAPATAMHARAESH LIEARPGGOCGOGOCACCT TCACT GCOGACACCTC

C EVQLLVSGGGLVQPGGSLRLSCAASGFTFKAYPMMWVRQAPGKGLEWVSEISPSGSYTYYADSVKGRFTISRDNSKNT
A@&AWPA@WWWGAAGACACC&CGT CTACTATTGCGCCAGGEEECEEC
T ACTASERIBATLABONIAIGEAVY OAACITAGF DARRRSESTEGABRVEERRinl D NO. 98

5260116@1’25¢mmhed Ha7 heav cha| n variabl e region (Cﬁm no_acid sequence)
@”ﬁ%ﬁ@ PERETENWEGEREKG

CCT TWC@%&TE@G@@@WGBE@CCCMMWT@WWA&MMH ed La
| i ght ChelCTGAEGATEAGAGARLICODGAGRTEACCTATE TEATEGURGATEY GABOIMERGGROS TGARST AAB

ERATI NGREBBRSVE TACETHGALGEEAMEGERETEOREM TIGLYANGBRCAACE GAIORASGSEBGTAARLAGCAC
SSLQAEWEWGWQ[@TI@A@EQGAWGQ@W%Mﬁ@ﬁ@@GT@Tﬁﬁﬁ%@ Lal

i ght BT S CE ST AGECAGANRAL AGSAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTAC

GACATCAffeiP @S&éé@@?ﬁé@@%@& AERH S e S R A SO T EAACTEANGGERCC

AW@W%WWW@%%%@WMWG
CACTACACCC -

CcCrr ACTT,

Lal i @KGCA@h@AGAAmG¢A@\@hﬁcﬁc€mmcémm@mmtftﬁm@&mGACACCGCCGTGTACTAC
TGCGCCAAGGACCCCAGGAAGCTGGACTATTGGGGCCAGGGCACTCTGGTGACCGTGAGCAGE

102



DI VLTQSP DSLAVSLG ERATI NCRASESVSI HGTH LM HWQOKPGQP PKLLI YAASN LESGVP
DRFSGSGSETDFTLTI S S LQA EDVAVYYCQQESI ED PYTFGQGTKLEI KR SEQ | D NO. 103

Ant i - VEGFPWO02812dk855¢( DNA sequence) GAG GTGCAGCTGITGGAGT CTGCEEBAE1/070868
GCTTGGTACAGCCTGEEEEGTCCCTGCGTCTCTCCTGTGCAGCCTCC
GGATTCACCTTTAAGGATTATGATATGT GGT GEGT CCGCCAGGECT CCAGGGAAGEGT CTAGAGT GGGTCTCATCT
ATTTCTGT GGAGGGT GT TCAGACATACTACGCAGACT CCGTGAAAGGCCGGT TCACCATCTCCCGCGACAATTCC

Rivs HE9BAAA

aab (Db ﬁ@m@@@m@@@a@% ﬁiEF ok L VAEFYPSDIAVEWESNG
L I WL YPSDIAVEWESNGQPENN

fEAL BNHYTQKSLSLSPGKTVAAPSGSEVQLLVSGGGLVQ
%TTWIUWW@TWWV@WWWW@M@ CATCT
WO 201 2{YGASPRRIDYVWERZO1VTVEZ 0868
ATTTCTSEGAROEE L3 RAORHGATEGH SZETAGRLY G i

A (DNA sequence)
AGAACACEATCI AT P A ANA G ACC AT M AR S CACASCEEIMBATINCTCTABCEARMAATATTC
G GGCTACACCTTCACCGGCTACTGGATCGAGTGGGTGAGGCAGGCTCCCGGACAGGGCCTGGAGTGGATCGGCGAG
AHAAR
K f GCGGCTA
] . SRONSK
y
CAC "CaeEGTG
éc G AC AP A RN GCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTAC
Gﬁ(yxfCﬁ¥ﬁ$&?§%&é&6ﬁﬁ€6&€ﬁ%@%€6Xa8REEH6ERK&@%é%ﬁ@iKéﬁA@E¥é&%§€EﬂKﬁEﬁé@¥é%@£%¥iﬁx
A ACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGA
GT CAGT GRATTOETRCTAREEAAAGTTE 5 A AECTGGAGINIGARATCATG
G GTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCAC
TTCCATTTA CAOCATET G SXBEGEIAGT BTG CGRGEEERNBAG TRNBRAGITACCATCAG
C CAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTAC

AGT CT CAAATCTEAABAGCAEARTHACCTC FAR B A CACTAT ACSTRFTIETEN

AGCOSCETACELSACAAGGG
AC CAAGETAEAARGECARARSHECEREACCAN GRECABE-CRABAMCHREEI COAGN GARCICRRE I CREGRACA
SEGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGECARCGTGTTCAGCT

CESPAGHGEA LBE%SHS{%'MB.LGQWKNHPEPWEG:
593 dMIjVS(VWﬁGAbTS@&HHPg (ﬁl@(é;SSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPE
EVQLLVE&EED! QGRDNSKN

W% KRG VEY S TSP REEQK NSRRIV
T LYLODNSN WM@ RSP RB@“‘PFLK@VMEYPAWVEW@QQE@N

a PKSR P GGGLVQ

5260114 Iaiste e
00::'«" ‘e’ ) t; éu"é‘ae.;‘l‘»? }’" W: T SRAR oA

: SR TCGGCGAG
ATCCTGREREEG ot R HOE eS0T K 2 Jeidenore CACCTCC

GCCTA ',A‘ a m-' <n mﬂnm nv o
A IQLV SGAEVKKPGSSVKVSCKASGYTFI’GYWIEWVR APGQGLEWIGEILPGSGTTNYNEKFKGRATFTADTSTST
CCAGCA IRCATTAMSARCOYASEYEE Q%@s“ﬁ\%ﬁ@mi kSREE Rl L

A TVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPE
CAGOGT GT TO0C0CT GEHOCOCAGCAGCAAAGCACCAGOGI0GCACA GLOGI0CT GAACT GO T G T GAAGGA
CTACTTCOCOGAACCGGT GACCGT GTCCT GGAACAGOBEAGCCCT GACCAGOGGOGT GCACACCT TCOCCGCOGT
G

CTGCAGAGCAGOGGCCT GTACAGCCT GAGCAGCGT GGT GACCGT GOCCAGCAGCAGOCT GBGCACCCAGACCTAC
ATCTGT AACGT GAACCACAAGCCCAGCAACACCAAGGT GGACAAGAAGGT GGAGCOCAAGAGCT GTGACAAGACC
C

ACACCT GCOCOCCCT GCOCT GOOCCCGAGCT GCT GGGAGBOCCCAGOGT GTTCCT GTTOCOCOCCAAGCCTAAGG
A

CACCCTGATGAT CAGCAGAACCOCOGAGGT GACCT GTGT GGT GGT GRAT GT GAGCCACGAGGACCCT GAGGT GAA
GTTCAACTGGT ACGT GGACGGCGT GGAGGT GCACAAT GOCAAGACCAAGOCCAGGGAGGAGCAGT ACAACAGCAC
CTACOGGGT GGT GTCOGT GCT GACOGT GCT GCACCAGGAT TGGCT GAACGGCAAGGAGT ACAAGT GTAAGGTGTC

A AP AR A NSNSNTT™ NSNS NV"T" AT A A A A AP A"T" A AR R A R I I\ R IR 7 A 7~ N N P NINT™ F~NT N




WO 2012/ 069557PCT/ EP2011/ 070868 SEQ |D NO 112 Anti-HGF- VEGF 5260116C12
humani zed Ha4- TVAAPSGS- 593 heavy chain (am no acid seguence)

Q QL VSGAEUKBPEsBIKVSCKASGYTFTGYW EVWRQAPGQGLEW GEl L PGSECTNYR) 1EMFSKES
RATFTADTSTST AY M ELSS LRS EDTAVYYCARGGYYYGSSY D SWEQGTLVTVSSASTKG P SVF P
LA PSS KSTSGGTAA LGC LVKDYF P EPV TVSVWNSGALTSGVHTFPAVLQSSG
LYSLSSWTVPSSSLGTQTYlI CNVN H KPSNTKVDKWEPKSCDKTHTCP PC PAP E LLGGPSVFLFP
PKPKDTLM | S RTP EVTC,\/VVDVSH EDP EVKFNW(VDGVE\’_({H NAKT_IKJPREEYN ST RWSVLTVLHQ

DV\LNGK 0 s AKGERESBREBH o

FYPSDI AY uw u": m¢'. Shae s 2
TRy Tl
v CARRRE AR SEESE ﬁ%@ﬁ@w&%ﬁmﬂ Rumani zed

Ha5- TVA ‘w' /ﬂ:%K P QMs@m@GﬂrFﬁr@Mﬁm
CAGATCa ‘ \ AR GEE T NGA VA
GGCTAW@AC@@@@MW@@Q@W CROAGS
ATCCT GOCOBSE L P RO C AT AT EACAACTWD: e A ANVEQ
A DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN

CCAGCATOIERMLASAGIBEARCTTUA S BAGEICINYASSN B EM AEACABSSLORSKTY AT
A PGGSLRLSCAASGFTFKDYDMWWVRQAPGKGLEWVSSISVEGVQTYYADSVKGRFTISRDNSKNTLYLQMNSLRAED

UAUAWWN&%@AW%@UA@@@GT@C@W&AC@AM
ELANHHGIRGET 524464

C DWLNGKEYKCKVSNKALPAPIEKTISKAKG PREP VYTLPPSRDELTKN VSLTCLVKGFYPSDIAVEWESNGQPENN
ACACCT GaeRieen CHAKUALPEE SEVOLECSCEAGACTAAGG

A PGGSLRLSCAASGFI'FKDYDMWWVRQAPGKGLEWVSSISVEGVQTYYADSVKGRFI'ISRDNSKNTLYLQM NSLRAED

‘ \ WUST GT GT GGT GGTGGAT GT GAGCCACGAGGACCCT GAGGTGAA
GI T@Amwmmmm BOGANRGAOTAABARFSES RIS WP AIGAACAGCAC
CTACCGGENBGRCHGEEBIRBCELACCGT GCT GCACCAGGAT TGGCT GAACGGCAAGGAGT ACAAGT GTAAGGTGTC

QIO P BRI KSR F RSSO X AT BB ARG ENTAA RS SC DA EX A CRITACAISCA
TAYM ELSSLRSEDTAWYCARGGYYYGSSYDSWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEP

YVAYSHERREGENED : CARO/AHT VEEQ),
NO. 114 DWhNiKﬁLE@K@\gEg;P‘S@E@i&'@@@@PWQ&WLE@BDFH!SNQW@S’@EY@@@IAM%%G@ﬁ'éh‘"h

s S N BT b O VARG, D
L BT R R B e e
> o p -
e e R AR R SRR s

LE'NQ‘NICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPE

P MF RV AR EMH RAKTTIFEEEED TN VALK
EVQ_LVSM}@(@(\@KREWIEQ%YWTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
MAVRQAPGKALEW/SEI SPSGSYTYYADSVKGRFTI SRDNSKNTLYLOQM NSLRAEDT
AVYYCAKDPRKLDYWGQGTLVTVSS SEQ | D NOID#5 Anti - HG-- VEGF 5260116C12 hunani zed
Ha4- TVAAPSGS- 098 heavy chain (am no acid sequence)

Q QLVQSGAEVKKPGSSVKVSCKASGYTFTGYW EWRQAPGQGLEW GEI LPGSGTTNYN EKF KG
RATFTADTSTST AYM ELSS LRS EDTAVYYCARGGYYYGSSY D SWEQGTLVTVSSASTKG P SVF P
LA PSS KSTSGGTAA LGC LVKDYF P EPV TVSW

NSGAL TSGVHTFPAVL QSSGELYSLSSVWTVPSSSLGTQTYI CNVN H KPSNTKVDKWEPKSCDKTHTCP PC
PAP E LLGGPSVFLFP PKPKDTLM | S RTP EVTCVWWDVSH EDP EVKFNWYVDGVEVH
NAKTKPREEQYN ST( RVWSVLTVLHQ WO 2012/ 069557PCT/ EP2011/ 070868 DW.NGKEYKCKVSN
KALPAPI EKTI SI <AKGOQPREPQVYTLP PSRDELTKNQVSLTCLVKG FYPSDI AVEWESNGQP EN N
YKTTPPVLDSDGSFFLYSKL TVDKSRV\QQGNVFSCSVM—l EALH

R I INZ7T" I 7 1 I NN 7T\ IR A IFNONNCNT™ 717~ 1




SEQ ID NO 119 Anti-HG- VEGF 5260116C12 humani zed Ha4- 1VAAPS- 098 heavy
chain (am no acid sequence)

Q QLVSGAEUKBPEsBSKVSCKASGYTFTGYW EVWRQAPGQGLEW CEl LPGSECTNYNHKBKBRATFTADTS
TST

AYNMEL SSLRSEDTAVYYCARGGYYYGSSYDSWEQGT LVTVSSASTKGPSVFPLAPSSKSTSGGTAAL GCLVKDYF
PEPV TVSW NSGALTSGVHTFPAVLQSSGELYSLSSWWTVPSSSLGTQTY! CNVN H

KPS%WDIQ/\EPKSMESTCPPCPAPE L LOCPSVEL EPPKPKDTI M SRTPEVICVWDVSH EDP. EVKFN
WV

KALPAP PGPS ALY ? %%QWWW%QNWEWN
YKTTPPYL I

NHYTOK BHEHOE éﬁ%’ﬂ%ﬁé@ﬂ%ﬁ%ﬁ&%’* RERERBG Kke
LEW/SS s BB PIRRG IV EEWRG K WP B NEKFKGRATETADKSTST

VYYCAK EANGEYHAM O ARESXT VY VHowGRER VTS A Gb%@FpﬁKﬁssKﬁ@EGMﬁﬂfcﬁﬁﬁﬂcpéﬁxﬁ Cl12
humani zesivibdaat odMRPA NS st MsV e RS SELGATYONVREIKPSNS R UKD E-KISCBXTHTCPPCPAPE
| QL ROSGAIEYEIEPARMUITETSATEYTEWSEVEHEDY RGN WA VERRMW AR TG RERGBET YR/ SM_TEIKFQ KG
KATFTADWBFI'@ZEYMSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
EL SSL RBED PR P BARECEXYEE SHIBYEHNEF S C5VMBSA SN HGRBIERE KRS KT E BEETRSEGGIADY FPEP
V TVSWGAISGAIARSEIFT MY \WESAPFSELERY SIS VESE N G POF YHGBRUASRPNSKNTLYLQMNSLRAEDTA
KPSNT KVOIRAKIRSCENREMY TP POMARETLVT(SSPSVFL FPPKPKDTLM SRTPEVTCVWVDVSH EDP EVKFN
W(VDG\/E%@} W@hﬁ%{'?@ﬁ@ﬁ@i@éﬂ@ vpagized HaTMAAPS-098 heavy chain

(3 S P N VO

LH

S

E LP Rb@.ﬁ(% v ﬁ*@LVK s%&&v%q%%ﬂ

hunani a?leﬁphﬂ@sﬁfé}é‘kﬁR@KQ%KtF@/@%%GWﬁ%vaﬂmHﬂﬂ 0| SREKIO RO EVQLLESGGGLVQPG

Q QLVOQESAEMAILABEISS ERETISROS KR TINY Dl kit TADKS
TST AYM@S&RWWWYDSWLVTVSSASTKGPSVF PLAPSSKSTSGGTAA

L GCL VKBEGREANO . TY SWNGHG FF EES-8 2604 b QBShind &ihi s NA 4/ PHAR SGR098 AAR\Hdadvy

KPSNT KefeHinErHiBC RN EQRCEAPE LL GGPSVFLFPPKPKDTLM SRTPEVTCVYVWWDVSH EDP EVKFN
W VDGVERH VRGN RRAIES EWINSTRARGVB VG TWIEMUR DM GRGKEWIGERWSBEG T TNYNEKFKGRATFTADTSTST

KAL PAPﬁEKﬁﬁSJRSE@%Eﬁ GESYRSHIGRG THGPKIELARBPISHISAY Y FBRPWN

YKTTPPW%%@ mNA(NHKPSNTKVDKKVEPKSCDKTHT PCPAPE

NHYT N

N T e SEA Vel %ﬁﬁsﬁm

o - SR R e G
humani (Iam acr o sequence

QVQLVQsEgh: Rthhiedd-frrY-PrAAsS eI g NG GRATFTADTS
TS TAYMridih BShins GOHAKY VAAREGYYYGSSYDSWEGT L VI VSSASTKGPSVFP

L APSSK&Tcp&Gs dni kKHCK| BYTFTGYWIEWVRQAPGQGLEWIGEILPGSGTTNYNEKFKGKATFTADTSTST

VI VSVNEGALL TSRS EITAMAKGAQBE Y B SEYESWEERSSE IAS RGPS (IS SKSTSGGTAALGCLVKDYFPEPV
KPSNT KWWK SO HFPEARGEAR SEA S GOPSSAE G FPRRENINAK MNS RITHREVERRAUDKASHCPPCPAPE
EDPEVKENMGF SGHPYPK CNAKIERFFRIZIECHNME VSHRPSXAE WY VARD: VBV IMGBR ERRECERIEINTYRVVSVLTVLHQ
KAL PAPDEIKNKE@YWEM@KG@REQWWBDWW@LMSEFYWQWN\l
YKTTPPYK D8PS RESFERISKVRISERN ‘n’@g WYESSCSEMNEALENH T QKSLSLSPGKTVAAPSGSEVQLLESGGGLVQ
CHLRESCRASAAFSHOMMYEEARS %@%@%&A@%@W@WSW

"‘; ol :'. LYL%‘%%’G TRAAPAGS-098444 heaky 11612
O o e A R B 2 B I

TST TVSWNSGALTSGVHTFPAVL SSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPE
AYNEL SEIdRPERTARCHGARHS BVRBP RN PRSI AT R TY RSV AL L VIKDYF

PEPV TMM@@%@&@N&[FW@Q&E@@WMLM@&SEM&W@E&@WWPSDIAVEWESNGQPENN
KPSNT KYRRWERISSOESF Y EKIPROCIRARIQQANSERSVMH ERBKRKIDKS M LSFEIR AVAFCESAYRVSGEEI GEVKFN
WYVDGVEVH NAKTKPREEQYNSTYRVVSVLTVLHQ DW.NGKEYKCKVSN

KALPAPI EKTI SI <AKGOQPREPQVYTLP PSRDELTKINQVSLTCLVKG FYPSDI AVEWESNGQP EN N
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVIVH EALH

NHYTQKSL SLSPCKTVAAPSGSEVQLLESGGGELVQ

PGGSL RLSCAASGFTFKDYDMANWWRQAPCGKGLEWSSI SVEGVQTYYADSVKGRFTI SRDNSKNTLYLQM
NSLRAED TAVYYCAKNI RYVGNRSWM FDYWEQGTLVTVSSAAA SEQ | D NO 124 Anti - HG- VEGF
S260 116C12 humani zed Ha5- 1VAAPSGS- 098AAA heavy chain (am no acid sequence)
Q | QLRQSGAEVKKPGASVKLSCKASGYTFTGYW EWRQA PGQG LEW G EI LPGSGTTNYN EKF KG
KATFTADTSTST

AYMEL SSLRSEDTAVYYCARGGYYYGSSYDSWEQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAAL GCLVKDYF
PEPV TVSWNSGALTSGVHTFPAVLQSSGELYSLSSVWVI VPSSSLGTQOTYI CNVNH
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WD 2012/ 069557PCT/ EP2011/ 070868

PGGSLRLSCAASG-TFKDYDMAWWRQAPGKGLEW/SSI SVEGVQT YYADSVKGRFTI SRDNSKNTLYLQM
NSLRAED TWWOYYRAIMNISRYVGNRSWM FDYWGQGTLVTVSSAAA SEQ | D NecIamw2¢nioreskks-- VEGH
S260116C12 humani zed Ha7- 1VAAPSGS- 098AAA heavy chain (am no acid sequence)
QVQLVQSGAEVKKPGSSVKVSCKASGYTFTGYW EVWRQAPGQGLEW CGEI LPGSGTTNYNEKFKGRATFTADTS
TS TAYM ELSSLRSEDTAVYYCARGGYYYGSSYDSWEQGTLVI VSSASTKGPSVFP
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RATFTA DTSTS TAYM ELSSL RSEDTAVYYCARGGYYYGSSY DSV\E(ISTLVTVSSASTKG PSVF P

LAPSS KSTSGGTAA LGC LVKDYF P EP

VI VSVWNSGAL TSGVHTFPAVL QSSAL YSLSSWVI VPSSSL GTQTYI CNVNH
KPSNTKVDKWEPKSCDKTHTCPPCPAP ELLGGPSVFLFPPKPKDTLM SRTPEVTCW/DVSH
EDPEVKFNWYVDGVEVH NAKTKPREEQYNSTYRWWSVLTVLHQ DW.NGKEYKCKVSN

KALPAPI EKTI SI <AKGQPREPQVYTLP PSRDELTKNQVSLTCLVKG FYPSDI AVEVWESNGQP EN N
YKTTPPVLDSDGSFFLYSKL TVDKSRWIQGNVFSCSVMH EALH

NHYTQKSL SLSPGKTVAAPSEVQLLESGGELVQPG WD 2012/ 069557PCT/ EP2011/ 070868 GS
LRLSCAASG FTFKDYD MAMWWRQAPG KG LEWSSI SVEGVQTYYADSVKG RFTI SRD N S KNTLYLQM
N S LRAEDTA VYYCAKNI RYVGNRSWM FDYWECQGTLVTVSSAAA SEQ | D NO 131

Ant i - HG-- VEGF S260116C12 humani zed Ha4- TVAAPSGS- 044 heavy chain (amno acid
sequence) Q QLVQSGAEVKKPGSSVKVSCKASGYTFTGYW EVWRQAPGQG LEW CGEI LPGSGTTNYN
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Q | QLRQSGAEVKKPGASVKL SCKASGYTFTGYW EWRQA PGQG LEW G El LPGSGTTNYN EKF KG
KATFTADTSTST

AYMEL SSL REBDTRYBARGGYYYGSSYDSWEQGT L VTVSSASTKGPSVFPL APSEKEPSGETARLECL VKDYF
PEPV TVSWNSGAL TSGVHTFPAVL QSSGLYSLSSWWI VPSSSLGTQTY! CNVNH
KPSNTKVDKWEPKSCDKTHTCPPCPAPE  LLGGPSVFLFPPKPKDTLM SRTPEVTCVWWDVSH EDP EVKFN
WYVDGVEVH NAKTKPREEQYNSTYRWSVLTVLHQ DW.NGKEYKCKVSN
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NAKTKPREEGYNSIFPRAKS VLMISR HOV TR MR EBIH W EBINY KRG AP NAK T FBE

PSRDEL PRINGHSY AT VINKALPAR B0 SKAKUEEREEP TERPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
YKTTPPYVKDREXLEEFESFEKISKV VR KRNV SOSMNEALENH T QKSLSLSPGKTVAAPSGSDIQMTQSPSSLSA

NHY T QK SY CRRYBIHRAGQNHSPI LOW Y QRIFSAARA LY HGHEISRY R RS SE3ST PO HT ISPHQPERFATY o3 M

GDRVTI TERASEF THEKR\WWOOKPGE <APKLL | YHGSI LQSG\/PSRFSGSGSGTDFTLTI SSLQPEDFATYYCQ
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KPSNT KV YR ISSOEAFIH ERRORERID VIMHER RIS M LSPITENAIFCH IR SPS VEVKFN

WYVDGVEVH NAKTKPREEQYNSTYRVVSVLTVLHQ DW.NGKEYKCKVSN

KALPAPI EKTI SI <AKGQPREPQVYTLP PSRDELTKNQVSLTCLVKG FYPSDI AVEWESNGQP EN N
YKTTPPVLDSDGSFFLYSKLTVDKSRWOQGNVFSCSMIVA EALH

NHYTQKSL SL SPGKTVAAPSDI QVITQSPSSLSASV

GDRVTI TCRASQW GPELSWYQKPGA <APKLLI YHGSI LQSGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCQ
QYMYY PHTFGQGTVEI KR SEQ | D NO 137 Anti-HG-- VEGF S260 116Cl12 hunani zed

Ha6- TVAAPS- 044 heavy chain (am no acid sequence)

Q QLVQSGAEVKKPGSSVKVSCKASGYTFTGYW EVWRQAPGQGLEW GEI L PGSGTTNYNEKFKGRATFTADKS
TST AYM ELSSLRSEDTAVYYCARGGYYYGSSYDSWEQGTLVTVSSASTKGPSVF PLAPSSKSTSGGTAA
LGCLVKDYFPEPV TVSWNSGAL TSGVHTFPAVLQSSGLYSLSSWIVPSSSLGTQTYI CNVNH
KPSNTKVDKWEPKSCDKTHTCPPCPAPE  LLGGEPSVFLFPPKPKDTLM SRTPEVTCVWVDVSH EDP EVKFN
WYVDGVEVH NAKTKPREEQYNSTYRWVSVLTVLHQ DW.NGKEYKCKVSN
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SEQ ID NO 140 Anti-HG- VEGF S260 116C12 humani zed Ha5- GS( TVAAPSGS) 3- 044
heavy chain (am no acid sequence) Q QLRQSGAEVKKPGASVKLSCKASGYTFTGYW EVWRQA
PGCQG LEWWOEBM12AGESTTNYN EKF KG KATFTADTSTST AYM PCT/EP2011/070868
ELSSLRSEDTAVYYCARGGYYYGSSYDSWGEQGTLVTVSSASTKGPSVF PLAPSSKSTSGGTAA
LGCLVKDYFPEPV
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LAPSSKSE@G@TM@@IAHKDKFHWEGF $260116C12 humanized Ha7-TVAAPS-044 heavy chain

VI VSVWNGpind acdHegidide )SSGYSL SSVVI VPSSSLGTQTYI! CNVNH
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EDPEVKFAXNEVEXEREEATAMACAREERIFGANBIWRQUTRVITVS3A KB GPVFRIACE HATEGSNALGCLVKDYFPEP
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YKTTPPSALEEPREETEP YPGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
NHYTQKBIE VYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
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PEPV TYBIWMNSGALTSSMAHFPRRASEQSSESVENBSYT ERISTENTNOKNMINTRMIMRY EPKSCDKTHTCPPCPAPE

KPSNT RUMEAPEV VYD EHES YLK R Y EV N ABRTFE D INST VRS M TRDAQ EVKFN
WYVDGVBEVWIENGHENAEEREDY A ERYTRVS TR AREP QIO TORRSRICKIEKNQYOLBMN VKGFYPSDIAVEWESNGQPENN
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KATFTA FLFPPKPKDTLMISRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREE YNSTYRVVSVLTVLH
AYNEL SSWRSEHETAMOEGARGRD VKDYF

PEPV TV@W@\%SEF@EVHEEWkMG@t HE’/S;ES:H NQL@M@SITVAAPSGSTVAAPSGSTVA
KPSNTKVDKWEPKSCDKTHTCPPCPAPE LLGGEPSVFLFPPKPKDTLM SRTPEVTCVWWDVSH EDP EVKFN

WYVDGVEVH NAKTKPREEQYNSTYRVVSVLTVLHQ DW.NGKEYKCKVSN

KALPAPI EKTI SI <AKGOQPREPQVYTLP PSRDELTKINQVSLTCLVKG FYPSDI AVEWESNGQP EN N
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVIVH EALH

NHYTQKSL SLSPCKTVAAPSTVAAPSI VAAPSDI Q MIQSPSSLSASVGDRVTI TCRASQW GP

EL SWYQQKPCGKAP KLLI YHGSI LQSGVPSRFSGSGSGTDFTLTI SSLQP ED
FATYYCQQYMYYPHTFGQGTVEI KR SEQ | D NO. 145 Anti-HG- VEG-F S260 116C12

humani zed Ha6- ( TVAAPS) 3- 044 heavy chain (am no acid sequence)

Q QLVQSGAEVKKPGSSVKVSCKASGYTFTGYW EVWRQAPGQGLEW GEI LPGSGT TNYNEKFKGRATFTADKS
TST

AYMEL SSLRSEDTAVYYCARGGYYYGSSYDSWEQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAAL GCLVKDYF
PEPV TVSWNSGALTSGVHTFPAVLQSSGELYSLSSWIVPSSSLGTOTYI CNVNH
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SEQ ID NO 146 Anti-HG- VEGF S260 116C12 humani zed Ha7- ( TVAAPS) 3- 044 heavy
chain (am no acid sequence)

QVQL VQSGAEUKBREs KV SCKASGYTFTGYW EVWRQAPGQGLEW CEl LPGSECTNYNHKBKBRATFTADTS
TS TAYM ELSSLRSEDTAVYYCARGGYYYGSSYDSWEQGTLVTVSSASTKGPSVFP
LAPSSKSTSGGTAALGCLVKDYFP EP

VI VSVWNSGAL TSGVHTFPAVLQSSAL YSLSSWVI VPSSSLGTQTYI CNVNH
KPSNTKVDKV\EPKSCDKT HTCPPCPAP ELLGGDSVFLFPPKPKDTLM SRTPEVTCW/DVSH
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KATFTABEQTIBINO.143 Anti-HGF-VEGF $260116C12 humanized Ha4-(TVAAPS);-044 heavy chain
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PEPV TUSHORSGAEPPRBIHTFBAREYESOVYEiHEBVRIKYREBBAVECTVAKIKRASEQYNSTYRVVSVLTVLHQ

KPSNT KUDKNEEN SRS OFPBHASHA KGORREPQVHIL FFSREERRITO WA L BRVRERPERMVEVSINGRPENNEVKFN
W VDGVEXHPRAR S REREE( NS PRERWEVENTTS BV BALNCKENMCIALSRGKTVAAPSTVAAPSTVAAPSDIQ

KAL PAPMERﬁﬂS@SAA%%MﬁPﬁémmW@mwmm@ﬁDN

YKTTPPA FSCSVIVH EA
12 humanized Ha6- (TVAAPS)3 -044 heavy chain

e
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L APSSKSESERILAAbESHEMISIAYVB K SEVQQGNVFSCSVMHEALHNHYTQKSLSLSPGKTVAAPSTVAAPSTVAAPSDIQ
VI VSVWNSGAL TSGVHTFPAVLQSSGLYSLSSWVI VPSSSLGTOTY! CNVNH

KPSNTKVDKWEPKSCDKTHTCPPCPAP ELLGGPSVFLFPPKPKDTLM SRTPEVTCW/DVSH
EDPEVKFNWYVDGVEVH NAKTKPREEQYNSTYRVVSVERTVLHQ DW.NCKEYKCKVSN

KALPAPI EKTI SI <AKGQPREPQVYTLP PSRDELTKNQVSLTCLVKG FYPSDI AVEWESNGQP EN N
YKTTPPVLDSDGSFFLYSKL TVDKSRWIQGNVFSCSVMVH EALH

NHYTQKSL SLSPGKDETYVPKEFNAETFGSDI QM WO 2012/ 069557PCT/ EP2011/ 070868
QSPSSL SASVGEDRVTI TCRASQW GPEL SWYQKPGKAPKLLI YHGSI LQSGVPSRFSGSGSGTDFTLTI SSLQP
EDFAT YYCQQYMYYPHTFGQGTVEI KR SEQ | D NO. 151 Anti-HGF- VEGF 5260116C12
humani zed Ha4- DETYVPKEFNAETF- 044 heavy chain (am no aci d sequence)

Q QLVQSGAEVKKPGSSVKVSCKASGYTFTGYW EWRQAPGQG LEW GEI L PGSGTTNYN EKF KG
RATFTADTSTST AY M ELSS LRS EDTAVYYCARGGYYYGSSY DSWEQGTLVTVSSASTKG P SVF P
LA PSS KSTSGGTAA LGC LVKDYF P EPV
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Q QLVQSGAEVKKPGSSVKVSCKASGYTFTGYW EVWRQAPGQGLEW GEI L PGSGTTNYNEKFKGRATFTADKS
TST AY M ELSS LRS EDTAVYYCARGGYYYGSSY DSWGQGTLVTVSSASTKG P SVF P LA PSS
KSTSGGTAAVOGRIANKBYFE P EPV PCT/EP2011/070868
TVSWNSGAL TSGVHTFPAVL QSSGL YSLSSWWI VPSSSLGTQTY! CNVNH
KPSNTKVDKWEPKSCDKTHTCPPCPAPE  LLGGPSVFLFPPKPKDTLM SRTPEVTCVWVDVSH EDP EVKFN
WYVDGVEVH NAKTKPREEQYNSTYRWSVLTVLHQ DW.NGKEYKCKVSN

KAL PAPI EKTI SI <AKREP LP PSRDELTK SL TCLVKG FYPSDI AVEVWESN EN N
RSO ﬁ{ PEQWIEPRENE KRR} YHGSILQSGVPSRFSGSGSGTDF TLTISSLQPED
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L APSSKSWHKHSKEARCKWON MACPMH BT KAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
VI VSVWSCARMECSbIIF PAGKIQSBARVRLESWVFS CEvASSALGNATNKCNYBIPGKTVAAPSTVAAPSTVAAPSDIQ
KPSNT KMDESREPKBOUEORN T URPRATCARE GHE LS GERGKACKAPPKIFKCHIL O SRIFEUIERYDVISHISSLQPED
EDPEVKFANWYVDENMHYPH TIGRERIMREEROYNSTYRVVSVL TVLHQ DW.NGKEYKCKVSN
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KPSNT KuedrdREnhiaindl adiiPSéediehcd). GCPSVFLFPPKPKDTLM SRTPEVTCVVWDVSH EDP EVKFN
WYVDGVEGHR NG REA QNI STRASGYE VG TWIEMOR N EAQEK Y IGEK WY SBG TTNYNEKFKGKATFTADTSTST

KAL PAPABRELSSIRS AKATPRIARGYTTVIGES YRS ICRG TIRINIEAAAE TKPYKBLAPBISDIS ATFAAESNEGRIPY RRRPWN

YKTT PP SYICAETSCYERIPAINS BISUSTI EYACNYNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPE
NHYTQ(QLC@E@#F@P@W@FWISRW ?PE\O@“&/M%\@M@W%EQW&Y\@Y@Q%Q

GSDI FORRACARHEERY PURRGRSENGTDF TL
TI SS LELEP x PRV eDEHE 5260
116C12 = y d
Sequeng M, | GSGTTNYN
EKF KGhLEALchaM (Giio %@/ : ‘ KGPSVF
PLAPSS W)L 5 i kS E RS E P M TGYWIEWVR S%CPGQGLEWIGEILPGSG‘I‘I’NYNEKFKGRATFI'ADKSTST
TVSWNS BTV CAREEINWEE SBYMIGHB RS PEEINEPSSKSTSGGTAALGCLVKDYFPEPY

KPSNT KBRS HPORRGBAREL sk BRPSSAE & FRRHENURFHK NS RV EREUMOVS EPHERRPEEVKFN
WWYVDGVEMIEP SURKAHRRAEFQNISS TPERVASV D VS A EEHCE B WK B EOHNVBNIKPREEQYNSTYRVVSVLTVLHQ
KAL PAPDBKTESIY KEEISTRRERIERTTE KA K RGPIBEQ RIS DELTKNRIG LIFYVE G YRYEMAFESNESHIS QERN NN
YKT TPPYVKD8EXESEPESFEKISKMVIYR! MNVEALENH T QKSLSLSPGKDETYVPKEFNAETFGSDIQMT
NHYTQ(@E@WW@ Y RRKPPKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFAT
GSDI QVf &%WEWAS GPEL SWQOKPGKAPKLL | YHGS! L QSGVPSRESGSGSGTDFTL
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KPSNTKYIOKWERISSOERFFIEYEERORENMG VMK ERRKRKEIKS M| SPIKBE VG WA fHd TEVKFEN
WYVDGVEVH NAKTKPREEQYNSTYRWSVLTVLHQ DW.NGKEYKCKVSN

KALPAPI EKTI SI <AKGQPREPQVYTLP PSRDELTKNQVSLTCLVKG FYPSDI AVEWESNGQP EN N
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVIVE EALH

NHYTCQKSL SL SPGKEVDETYVPKEFNAETFTFHAD

GSDI QUITQSPSSL SASVGDRVTI TCRASQW GPEL SWYQQKPGKAPKLLI YHGSI LQSGVPSRFSGSGSGTDFTL
TISS LQ P ED FATYYCQQYMYYP HTFGQGTKVEI KR SEQ | D NO 158 Anti - HGF- VEGF S260
116C12 hunmani zed Ha7- EVDETYVPKEFNAETFTFHADGS - 044 heavy chain (am no acid
sequence)

QVQLVQSGAEVKKPGSSVKVSCKASGYTFTGYW EVWRQAPGQGLEW GEI LPGSGT TNYNEKFKGRATFTADTS
TS TAYM ELSSLRSEDTAVYYCARGGYYYGSSYDSWEQGTLVTVSSASTKGPSVFP
LAPSSKSTSGGTAALGCLVKDYFP EP

VI VSWNSGAL TSGVHTFPAVLQSSGLYSLSSWVI VPSSSLGTQTY! CNVNH
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WO 2012/ 069557PCT/ EP2011/ 070868

Dl QUTQSPSSLSASVGDRVTI TCRASQW GPEL SWQKPGKAP

KLLI YHGSIWQSGMRERFSCSGSGTDFTLTI SSLQ PEDFATYYCQQYMYYPHT FEBQERREN 1KR7@BES). | D
NO. 161 Anti - HG-- VEGF S260 116Cl12 hunmani zed Ha6- EVDETYVPKEFNAETFTFHADO44
heavy chain (am no acid sequence)

Q QLVQSGAEVKKPGSSVKVSCKASGYTFTGYW EVWRQAPGQGLEW CEI LPGSGT TNYNEKFKGRATFTADKS

TST AYM ELSSLRSEDTAVYYCARGGYYYGSSYDS LVTVSSASTKGPSVE PLAPSSKSTSGGT AA
LGC LV@%F%S\//G G R 5 S Y SR TRRISSEERPY T ERwIRP EDF

KPSNTKYES o5 ggkfnﬁ’g’,ﬁfmmﬁwa@ﬁxwmgw EVKEN
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FYPSD! RS e FEti sy
NW@W%WK&S%E@% PSSSLGT TYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPE
DI QVIT QERBRE PRI TMIE VEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
KLLI YHGHILNCENESIBR BB EKNIDEKRK GhH IR QNRTERNSAD RV O KE FERSIAVEW EIRGEBBEAN | D
NO. 162 YKIMPPYLHGBGSFEGIBKIS26RASRMIGIGENY FHAsvElH EA eIt H QK BYBEGRDYPRIERNANAE FDEOMIDS 044
heavy e$EBASVGRRYTTTCRASOWIGRELRYEYIKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYY
QVQL VOSCREVRRFTGSESRNGTRASGYTFTGYW EVWRQAPGQGALEW GEl LPGSGTTNYNEKFKGRATFTADTS
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AW JOUNYFSCSVMHEALH NHYTQKSLSLSPGKDEFYVPKEFNAEFFDIQMTQS

DI QVIr Qﬁﬁ%@ﬁkﬂﬁ@@ﬂ&b WIE "o' @W@fﬂ@é@@SGVPSRFSGSGSGTDFrLTISSL PEDFATYY

KLLI YHESHWHENRIRG DFTLTI SSLQ PEDFATYYCQQYMYYPHTFGQGTWEI KR SEQ | D
NO. 163 SEQ/ABR$6:258 AalicHGH-WBGNS260116C S Ruaakized HYPBEBAPIRENAETH0MNDhdDA TVAAPS
| i nker chainm(aminacicid seqaermere) TVAAPS SEQ | D NO 165 GS( TVAAPSGS) 3 (am no

aci d s QIRYASGIEVRFHINKYSSESEVIAGCPSEVS RYAXIIHESV BEQ.PCS G TNONEKG SGRATTARRST S

(am noAHGELISIRE B ECARGPWABSH ARG VAAPSSASHGPSY B LARSSHT B CORARYGEU K RRERY-GS

| i nker TYWISEHL VUTF@é Al PLISWIMREPINAET AN VYHEP SNT )V NGV E RS C DT PHKBANAE T
i nker Y& FRRK @P@/@ VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ

LNGKEYKCKVSN KALPA EKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
YK‘I‘I’PPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH EALHNHYTQKSLSLSPGKDETYVPKEFNAETFDIQMTQS
PSSLSASVGDRVTITCRASQWIGPELSWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYY
CQQYMYYPHTFGQGTKVEIKR
SEQ. ID NO.154 Anti-HGF-VEGF $260116C12 humanized Ha7-DETYVPKEFNAETF -044 heavy
chain (amino acid sequence)
QVQLVQSGAEVKKPGSSVKVSCKASGYTFTGYWIEWVRQAPGQGLEWIGEILPGSGTTNYNEKFKGRATFTADTSTS
TAYMELSSLRSEDTAVYYCARGGYYYGSSYDSWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEP
VTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAP
ELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKDETYVPKEFNAETFDIQMTQS
PSSLSASVGDRVTITCRASQWIGPELSWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQPEDFATYY
CQQYMYYPHTFGQGTKVEIKR
SEQ. ID NO.155 Anti-HGF-VEGF $260116C12 humanized Ha4-EVDETYVPKEFNAETFTFHADGS-
044 heavy chain (amino acid sequence)
QIQLVQSGAEVKKPGSSVKVSCKASGYTFTGYWIEWVRQAPGQGLEWIGEILPGSGTTNYNEKFKGRATFTADTSTST
AYMELSSLRSEDTAVYYCARGGYYYGSSYDSWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPYV
TVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPE
LLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKEVDETYVPKEFNAETFTFHAD
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DEMPKEFNAETF SEQ | D NO 169 EVDETYVPKEFNAETFTFHADGS |i nker (am no acid
sequence) EVDETYVPKEFNAETFTFHADGS SEQ | D NO 170 EVDETYVPKEFNAETFTFHAD

| i nker ( awoDro12zedzs7sequence) EVDETYVPKEFNAETFTFHAD SEQ PCIYERO)11/M108E3/54000
heavy chai n (DNA sequence)

GAGGT GCAGCT GGT GGAGT CT GGCGGCGCGACT GGT GCAGCCCGEECAGAAGCCT GAGACT GAGCT GTGCCGCCAG
CGGCTTCACCT TCGACGACTACGCCAT GCACT GGGT GAGGCAGGBCCCCT GGCAAGGGCCTGGAGT GGGTGTCCGC

CATCACCT GGAAT AGCGGCCACAT CGACT ACGCCGACAGCGT GGAGGGCAGAT TCACCAT CAGCCGGGACAACGC
C GSDIQMTQSPSSLSASVGDRVTITCRASQWIGPELSWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISS

MWW@WW%%%%WEWWM

CGT GCT GuAKEKEYRCKVSKKALP APTAGT: mm@m@mmm@mwmam@@mmmc

A SEQ ID NO.157 Antl HGF VEGF $260116C12 humanized Ha6-EVDETYVPKEFNAETFTFHADGS-

A&A@M@MWMW@T@@T&GTGGTGGTGGAT@@MC@G@AC@T@A@
TGAAGT GEEWK
WD 201 ]
GCACCT. yeely
TGA VSN AL 5
T YKTTPPVLDSDGSFFLYSKLTVDKSRWQOGNVFSCSVMHEALHNHYT KSLSLSPGKEVDEFYVPKEFNAEFFFFHAD
T ACACEE DR e O AT A T ee] AP IR PEE It GAAGIISCTTCTA
C LQPEDFATYYCQQYMYYPHTFGQGTKVEIKR
CCCAGCSEGADINA68 Gat GG GH SIS TECLONGR TR AV FORKEATAECENANES GTGCTG
GACAGCARMAGKERMNECHAI A {dmin 0 GERIGEGEARSL T GACCGT GGACAAGAGCAGAT GGCAGCAGGGCAACGTGTTC
A QVQLVQSGAEVKKPGSSVKVSCKASGYTFI'GYWIEWVRQAPGQGLEWIGEILPGSG'I'I'NYNEKFKGRATFI'ADTSTS

RIS R KAFEAQT AR SEATE GRS B S Y EET SR CECOIRYERRAGT CGA
C VTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAP

mm@p@@ww@@wm@ww@g@vmmwm

e e ISR

DN5400Q QQWAEQI@@&SS\QI@%@@G&W@YWWQ@#&QGLEWIGEILPGSGTrNYNEKFKGRATFrADTSTST
EVQLVER YRBERANV R GARAGBIES SYDIMAMG TLV TVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPY
HWRQAPG(HIIEASAN T TREEG SBSABR S ERPT$ SSRIDNAHON VAIH XP NI/ EN BAMS CD VY Y RRERMEY

L STASSLICOANPEHHPYARIS SASRREEVEV RV DG EBRS/KEEY YOVEH NAKKKMEHPQENSTYRVVSVLTVLHQ
PVTVSV\RBGHERES SV B RFRATARISS G RASCIREID VIFESSR CHLPRH Q' CNVN. VG RIP SPAKEMDEINERRISTDK THT C
PPC PAYPEPRAGCRESSSFEINSRIVREER VI CSIIVPEASY IHEALDWE I GROLJRERGHENDETY VEXETRABF TFHAD
NAKTKPR%%WGERWN NERBSYRORQUBMKAR KL LDAIGSILRRGY RSRIAIGSGRG TDFTLTISSLQ
REPQVYTE! }Q@Uﬁq@ @YPSDl AVEVEESN EN_NYKTTPPVL DSDG_SF

B0 FMQREE'SE FVREVPHE A R PR,

LRLSCARSE sy Fhiote 2 T 29 tw'i‘i‘vv =B N

NS B RN e e R G R o
(DNA seguencs

GAT AT NG A GA iR WWM%%M

A DWLNGKEYKCKVSNKALPAPIEKTISKAKG%IDREPEVYTLPPSRDELTKN VSLTCLVKGFYPSDIAVEWESNGOPENN
GEACHPRAGAHELE FIACKITORERIMESEK W@WW%A

C
CAGCACCCT GCAGAGCGECGT GCCCAGCAGAT TCAGCGECAGCGECT CCGECACCGACT TCACCCTGACCATCAG
C 112

AGCCT GCAGCCCGAGGACGT GGCCACCTACTACT GCCAGCGGT ACAACAGAGCCCCT TACACCT TCGECCAGEEC
A

CCAAGGT GGAGAT CAAGCGTACGGT GGCCGECCCCCAGCGT GT TCATCTTCCCCCCCAGCGAT GAGCAGCTCAAGA
G
CGGCACCGCCAGCGTGGTGTGT CTGCTGAACAACT TCTACCCCCGGEGAGGCCAAAGT GCAGT GGAAAGT GGACAA
CGCCCTGCAGAGCGGCAACAGCCAGGAGAGCGT GACCGAGCAGGACAGCAAGGACT CCACCTACAGCCTGAGCAG
CACCCTGACCCT GAGCAAGGCCGACTACGAGAAGCACAAAGT GTACGCCT GCGAAGT GACCCACCAGGEECCTGTC
C AGCCCCGTGACCAAGAGCTTCAACCGGGEGECGAGTGC SEQ |D NO 174 DVs4000 |ight chain
(am no aci d sequence)
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DIV MIQS PSS LSASVG DRVTI TCKASQ NVGTNVAWQXKPG <A P KALI YSASY RYSGVP D
RFSGSGSGTDFTLTI SS LQ

PEDFATYYGQQNRXIeRBF GGGTVEI KRTVAAPSVFI FPPSDEQLKSGTASVVCL PRINEPRREAVEHNDNAL QSG
N SQ ESVTEQ DS KDSTYS LSSTLTLSI <A DY EKH KVYACEVTH QGLSSPVTKSFNRGEC SEQ ID
NO 179 Anti-VEGF Y0317 humani zed anti body fragnment VH region
EVQLVESGGGELVQPGGSLRL SCAASGYDFTHYGM

NVWRQAPGKGL EV\X/GW NTYTGE DTYAADFKRRSIIEFSL DTSKS TAYL EDTAVYYCA K

PYYYGTE SRKREHAPYREHGY §§§Vﬁ§ﬁﬁ'%ﬁ§ﬁ§%TcPF5W$%8dy
f

Dl QLT LRGIAIBRRAR YRS YR EYVREERMETRTEARSS o
FTLTI S IS E | FADKS 5
Anti ca iI( L SR KM %&M&%&%FPEJ
LI SW%WKVL%%W%%W VM RIS I BRI VIFCRITIKAD EN
L EAL EDHEGAOEAFRGKKDTEM1sR EBREYKFRWRD GVERRNA G REREEYTINSTRRNANDRE KO N)

EVVAAT BIWENEHBY KUVBRK APPIAFEKTRARG D PHERG BGINP FSRVED TIRRGWSL TCLOKEF YPS BTV EWAESNGQPENN

L KPGVDYRITPRUASDEXEFIRISKIG VBK SRSVGQANS FEASY R EABQH Y TOKSCS L SHEEV DAY PKEFRGAETaHADO dy
HGF13) DEYQIQFESEEEY UDAGEHRIRREQUIREERMERBREKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQ

MGWF RQREEBRIERIERABY YPEBEHSSMKYARSVKGRFTI SRDNAKNT VYLOM N S LRP EDTAVYSCAAYI RP

DTY LSSFRVRNOH ICGR/SEGISE260 156K hurganigeq HedrEYRETPKEENFTFIERAR o dy
HGF13h A heayghgin “RES’%AASG:TFSSYPI\/G/\F o
RQAP ‘
DTYLS . W > i “.:f P MT%?T% i n)
DI QT | ARV AT YA
SGVPSR EAL I ARl Y AR RE
K LBV ARk Ld%@dﬁﬁcﬂm(kg . SBIRAREEAACA KrY i
S

YYGSSHp T%\wr ﬂzDENO 187 DDNLPNLPRL PE SEQ I D NO .TL 188QDEM
PADLPSEEAD NO.163 TVAAPSGS linker (amino acid sequence)

TVAAPSGS

SEQ. ID NO.164 TVAAPS linker (amino acid sequence)

TVAAPS

SEQ. ID NO.165 GS(TVAAPSGS); (amino acid sequence)

GSTVAAPSGSTVAAPSGSTVAAPSGS

SEQ. ID NO.166 (TVAAPS); (amino acid sequence)

TVAAPSTVAAPSTVAAPS

SEQ. ID NO.167 DETYVPKEFNAETFGS linker (amino acid sequence)

DETYVPKEFNAETFGS

SEQ. ID NO.168 DETYVPKEFNAETF linker (amino acid sequence)

DETYVPKEFNAETF

SEQ. ID NO.169 EVDETYVPKEFNAETFTFHADGS linker (amino acid sequence)
EVDETYVPKEFNAETFTFHADGS

SEQ. ID NO.170 EVDETYVPKEFNAETFTFHAD linker (amino acid sequence)
EVDETYVPKEFNAETFTFHAD

SEQ. ID NO.171 DMS4000 heavy chain (DNA sequence)
GAGGTGCAGCTGGTGGAGTCTGGCGGCGGACTGGTGCAGCCCGGCAGAAGCCTGAGACTGAGCTGTGCCGCCAG
CGGCTTCACCTTCGACGACTACGCCATGCACTGGGTGAGGCAGGCCCCTGGCAAGGGCCTGGAGTGGGTGTCCGC
CATCACCTGGAATAGCGGCCACATCGACTACGCCGACAGCGTGGAGGGCAGATTCACCATCAGCCGGGACAACGCC
AAGAACAGCCTGTACCTGCAGATGAACAGCCTGAGAGCCGAGGACACCGCCGTGTACTACTGTGCCAAGGTGTCCT
ACCTGAGCACCGCCAGCAGCCTGGACTACTGGGGCCAGGGCACCCTGGTGACAGTCTCGAGCGCTAGCACCAAGG
GCCCCAGCGTGTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGA
AGGACTACTTCCCCGAGCCTGTGACCGTGTCCTGGAATAGCGGAGCCCTGACCTCCGGCGTGCACACCTTCCCCGC
CGTGCTGCAGAGCAGCGGCCTGTACTCCCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGAC
CTACATCTGCAACGTGAACCACAAGCCCAGCAACACCAAAGTGGACAAGAAAGTGGAGCCCAAGAGCTGCGATAAG
ACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGGCCGGCGCCCCTAGCGTGTTCCTGTTCCCCCCCAAGCCTA
AGGACACCCTGATGATCAGCAGGACCCCCGAAGTGACCTGCGTGGTGGTGGATGTGAGCCACGAGGACCCTGAAG
TGAAGTTCAACTGGTACGTGGACGGCGTGGAAGTGCACAACGCCAAGACCAAGCCCAGAGAGGAGCAGTACAACA
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WO 2012/ 069557PCT/ EP2011/ 070868 SEQ | D NO. 189 HKDDNPNLPRLVRPEVDVM SEQ | D
NO. 190 ENDEMPADLPSLAADFVESKD SEQ I D NO 191 (Anti-VEGF Vk dAb DT02- K- 044)
DI QU QSPS80SARXGRRYTI TCRASQW GPEL SWQQKPGKAPKLLI YHGS| L QBCVABRASGIBHGT DFTLT
SSLQ PEDFATYYCQQYMYYPHTFGQGTVEI KR SEQ | D NO. 192 (Anti - VEGF VK dAb

DT02- K- 044- 251)

DI QUTQSPSSL SASVGDRVTI TCRASQAY GPEL KW QRKPGKAPKLLI YHGSI LQSGVPSRFSGSGSGTDFTLTI

SSLQ PEDFATYYC%MYYPETF VEI KR SEQ ID NO 193 (Anti-VEG- VK dAb
DT02- K& GGTGTCTGTGCTGACCGTGCTGCACCAGGATTGGCTG CGGCAAGGAGT ACAAGTGCAAAG
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NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKSTGEVQLLVSGGGLVQPGGS
LRLSCAASGFTFKAYPMMWVRQAPGKGLEWVSEISPSGSYTYYADSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYY
CAKDPRKLDYWGQGTLVTVSS

SEQ. ID NO.173 DMS4000 light chain (DNA sequence)
GATATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCGCCTCTGTGGGCGATAGAGTGACCATCACCTGCCGGGCCA
GCCAGGGCATCAGAAACTACCTGGCCTGGTATCAGCAGAAGCCTGGCAAGGCCCCTAAGCTGCTGATCTACGCCGC
CAGCACCCTGCAGAGCGGCGTGCCCAGCAGATTCAGCGGCAGCGGCTCCGGCACCGACTTCACCCTGACCATCAGC
AGCCTGCAGCCCGAGGACGTGGCCACCTACTACTGCCAGCGGTACAACAGAGCCCCTTACACCTTCGGCCAGGGCA
CCAAGGTGGAGATCAAGCGTACGGTGGCCGCCCCCAGCGTGTTCATCTTCCCCCCCAGCGATGAGCAGCTCAAGAG
CGGCACCGCCAGCGTGGTGTGTCTGCTGAACAACTTCTACCCCCGGGAGGCCAAAGTGCAGTGGAAAGTGGACAA
CGCCCTGCAGAGCGGCAACAGCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGCAG
CACCCTGACCCTGAGCAAGGCCGACTACGAGAAGCACAAAGTGTACGCCTGCGAAGTGACCCACCAGGGCCTGTCC
AGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGC

SEQ. ID NO.174 DMS4000 light chain (amino acid sequence)
DIQMTQSPSSLSASVGDRVTITCRASQGIRNYLAWYQQKPGKAPKLLIYAASTLQSGVPSRFSGSGSGTDFTLTISSLQ
PEDVATYYCQRYNRAPYTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSG
NSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ. ID NO.175 Hybrid antibody control heavy chain (DNA sequence)
CAGGTCCAATTAGTGCAATCTGGGTCTGAGTTGAAGAAGCCTGGGGCCTCAGTGAAGGTTTCCTGCAAGGCCTCTG
GATACACCTTCACTAACTATGGAATGAACTGGGTGCGACAGGCCCCTGGACAAGGGCTCGAGTGGATGGGATGGA
TAAACACCAGAAATGGAAAGTCAACATATGTTGATGACTTCAAGGGGCGGTTTGTCTTCTCCTTGGACACCTCTGT
CAGCACGGCATATCTACAGATCAGCAGCCTAAAGGCTGACGACACTGCAGTGTATTACTGTGCGAGAGAAGGGAAT
ATGGATGGTTACTTCCCTTTTACTTACTGGGGCCAGGGTACACTAGTGACCGTGTCCAGCGCCAGCACCAAGGGCC
CCAGCGTGTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGG
ACTACTTCCCCGAACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCCCCGCCGT
GCTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTA
CATCTGTAACGTGAACCACAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTGACAAGACC
CACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGG
ACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGA
AGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCA
CCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGT
CCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTA
CACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCC
AGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGAC
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2. The antigen-binding protein according to claim1, wherein the or each
paired VH VL domain conprises a VL am no acid sequence of SEQ I D NO 100 or
102. 3. WbeormrtshHen- bi ndi ng protei n accordi ng to cl ai mPCTHEP2@,1/0W86E h
conprises two paired VH VL domains linked to said epitope-binding donain.

4. The antigen-binding protein according to claim3, which conprises an 1gG
scaffold, the IgG scaffol d corrpri si ng tvvo heavy chai ns each heavy chain
conpri S|n one t #ht chai ns each

l'i ght
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epi t opeaQbWDNGKEIKCKYBRIKALBARIETISKAKEGOPREPQUNTEPHSR DEITRINANSE TAVKEFYPSTIAVFWESSNBh P ach
heavy GR&TTPPVLBSDESRELYSKITVDRSRWDHQEIIVASESPMBEARHNHECKSISISAEK t o cl ai m 6, wherein
one of SEQIID NQI17? pybkd adtibaiytontbhifght €hain (BNA stqudnbe) C-t er m nus of each
heavy GNBATNGTCASGATTHCAGACTCCHEIATOCATEI OCECATOAGTABGAGACAGEE T CCATCAGSTGEAAGICGAT s 1
to 7, GHAGARTGRGGETATALTPIAGEE HETATCAAOAGIMCLASAGAMGET CCTAAARATRATIJAGTASGRdI ng
domai nA éT¢CFGT IQ@/?*GT&GA@T GG TRY CﬁﬁWﬁJC%@GCdQGGAKEﬁ@@ﬁf@A%@E“W@W@éE%ﬁFO70868

9. TheA ﬁg ASPATARHY C(TFEGCFFFT%QT@G@T@%@GJP‘ndl ng
pr ot ei Tf‘ CEEHGECLHARCBI TOMGT 4 é&% A}fthe
anti gefiS 2 g w;ﬂ; EEGPAEECa T

deerd)

ant i ge A \ A(%& gG C@f the
epi t opgg d&: Rc%'cﬁ‘?c e antt gen-br ndi n
prot ei Be@CHPN

78 I-fanaQMtliin%\@oﬂHSII mm.&@.ﬁmo%mehae&es our epi t ope
bi ndi ngr P93BSASQEDRVATRIKAIQNMEE N EAWY GOMPGRAPKAITES RPRISRREDRFSASESREDER RIS have
speci f PEDRAYYYCORYSYe L FrEte TIRVETKRI@RAPSVAIRRPS DI KSETASY AT KIIFYEIREMEY QW RIENADQSGN
accor dsQERVITEQEBRYS PISESSTOTLSKAD YEK MRVWACEITHRAISS SAVIKSENRBED bi nding sites. 13. The
ant i geSEQ. IDINO 479 natieVBGFAO03aY dumgnized ahtibodyJragnieat ¥Hregibn| east one of the
epi t opEVQLVASEGHYVQRGGSLRISCAASGY BIFHYGM NV RGAPSKALEWVIGNEBRN TS GEEIY AARFKRRIOMTEETEKDONe  of
t hose SAYLONNELRARDBROY(ARYRIYGTSBVYFEVWRQGHr 187- 190, 195 or 196, or any

mul t i pPEQJD NGB0 Aat-r\tﬁGFtWéﬂédwman@qd amdzxrftagg[@ﬂl NLmeRioRy protei n accordi ng
to anyD %@%Déﬁ Sw%ﬁVﬁﬁﬁﬁwI WYQRSCROMYLISF TSSHEGB? t ope bi ndi ng donai ns

bi nds L2 RPRRFATYYCR YSWHWQ%QGJEYFIB'T‘Wdl ng protein conprising an
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f SE
of SES E%égjﬁ
HA
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t| t one e nked t
H\W@PTFA%S@Q(P@%WVH}%RN@QLL@IP@@' tope
bi ndi ngyy@g@mai n speci fi cal I y b| n 16. A pharmaceut 1 cal

conposiskQap mrmgl(mmmsmaaasécgqmnapdl ng protein of any one of clains 1 to
14 and EeQUYBESGGBAVRAGGSCRUSC XASHRTERSY BNt VeFROAPGHEREFVASITGSGGSTYYADSVKGRFTISRDNAKNT

VYLQMNSLRPEDTAVYSCAAYIRPDTYLSRDYRKYDYWGQGTQVTVSS

SEQ ID NO: 184 (Humanised anti-HGF nanobody HGF13humb5)

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYPMGWFRQAPGKGREFVSSITGSGGSTYYADSVKGRFTISRDNAKNT

LYLQMNSLRPEDTAVYYCAAYIRPDTYLSRDYRKYDYWGQGTLVTVSS

SEQ ID NO: 185 (Avastin Variable light chain)

DIQMTQSPSSLSASVGDRVTITCSASQDISNYLNWYQQKPGKAPKVLIYFTSSLHSGVPSRFSGSGSGTDFTLTISSLQP

EDFATYYCQQYSTVPWTFGQGTKVEIKR

SEQ ID NO: 186 (Avastin Variable heavy chain)

EVQLVESGGGLVQPGGSLRLSCAASGYTFTNYGMNWVRQAPGKGLEWVGWINTYTGEPTYAADFKRRFTFSLDTSKS

TAYLQMNSLRAEDTAVYYCAKYPHYYGSSHWYFDVWGQGTLVTVSS

SEQ ID NO: 187

DDNPNLPRLVRPE

SEQ ID NO: 188

DEMPADLPSLAADF

?U"""3>
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SEQ ID NO: 189

HKDDNPNLPRLVRPEVDVM

SEQ ID NO: 190

ENDEMPADLPSLAADFVESKD

SEQ ID NO:191 (Anti-VEGF Vk dAb DT02-K-044)
DIQMTQSPSSLSASVGDRVTITCRASQWIGPELSWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCQQYMYYPHTFGQGTKVEIKR

SEQ ID NO:192 (Anti-VEGF Vk dAb DT02-K-044-251)
DIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCQQYMYYPETFGQGTKVEIKR

SEQ ID NO:193 (Anti-VEGF Vk dAb DT02-K-044-255)
DIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCQQYMYYPKTFGQGTKVEIKR

SEQ ID NO:194: DT02-K-044-085
DIQMTQSPSSLSASVGDRVTITCRASQWIGPELKWYQQKPGKAPKLLIYHGSILQSGVPSRFSGSGSGTDFTLTISSLQ
PEDFATYYCQQYMYYPHTFGQGTKVEIKR

SEQ ID NO:195 (TGLDSP)3 linker (amino acid sequence)

TGLDSPTGLDSPTGLDSP

SEQ ID NO:196 (TGLDSP)4 linker (amino acid sequence)

TGLDSPTGLDSPTGLDSPTGLDSP
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CLAIMS:

1.  An antigen-binding protein comprising at least one paired VH/VL domain linked to one or more
epitope-binding domains, wherein the antigen-binding protein comprises at least two antigen binding
sites, at least one of the antigen binding sites being provided by the at least one epitope binding
domain and at least one of the antigen binding sites being provided by the at least one paired VH/VL
domain, wherein the or each paired VH/VL domain specifically binds to HGF and comprises a VH
amino acid sequence of SEQ ID NO:92, 94, 96 or 98.

2.  The antigen-binding protein according to claim 1, wherein the or each paired VH/VL domain
comprises a VL amino acid sequence of SEQ ID NO:100 or 102.

3. The antigen-binding protein according to claim 1 or 2, which comprises two paired VH/VL
domains linked to said epitope-binding domain.

4.  The antigen-binding protein according to claim 3, which comprises an IgG scaffold, the IgG
scaffold comprising two heavy chains, each heavy chain comprising one VH of the paired VH/VL
domain, and two light chains, each light chain comprising one VL of the paired VH/VL domain.

5. The antigen-binding protein according to claim 3, which comprises an antibody comprising two
heavy chains and two light chains, the heavy chains comprising an amino acid sequence of SEQ ID
NO: 78, 80, 82 or 84, and the light chains comprising an amino acid sequence of SEQ ID NO: 86 or
88.

6.  The antigen-binding protein according to claim 4 or 5, wherein one of said epitope binding

domains is linked to the N-terminus or C-terminus of each heavy chain.

7. The antigen-binding protein according to claim 6, wherein one of said epitope binding domains
is linked to the C-terminus of each heavy chain.

8.  The antigen-binding protein according to any of claims 1 to 7, wherein the epitope binding
domain is linked to the antigen-binding domain by a linker of 1 to 20 amino acids.
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9.  The antigen-binding protein of any preceding claim, wherein the binding protein has specificity
for more than one antigen, optionally wherein the antigen-binding protein is capable of binding HGF
and VEGF.

10. The antigen binding protein of any preceding claim, wherein at least one of the epitope
binding domains has specificity for VEGF.

11. The antigen-binding protein according to any previous claim which comprises four epitope
binding domains, optionally wherein two of the epitope binding domains have specificity for the

same antigen.
12. The antigen-binding protein according to any previous claim which has 4 antigen binding sites.

13. The antigen-binding protein according to claim 8, wherein at least one of the epitope binding
domains further comprises a linker selected from any one of those set out in SEQ ID NO: 163 to 170

or 187-190, 195 or 196, or any multiple or combination thereof.

14. The antigen-binding protein according to any preceding claim wherein at least one of the

epitope binding domains binds human serum albumin.

15. An antigen-binding protein comprising an anti-HGF antibody comprsing a heavy chain having a
VH amino acid sequence of SEQ ID NO:90, 92, 94, 96 or 98, and a light chain having a VL sequence
of SEQ ID NO:100 or 102, and at least one epitope binding domain linked to said antibody by a

linker comprising from 1 to 20 amino acids, said epitope binding domain specifically binding to VEGF.

16. A pharmaceutical composition comprising an antigen-binding protein of any one of claims 1 to

14 and a pharmaceutically acceptable carrier.
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