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Engi neered Anti-Al pha v- integrin Hybrid Antibodies

FI ELD OF THE | NVENTI ON The invention relates to
woegi/i1ezed anti bodi es which specifically bi ndCITEP2008/005852

integrin recepors, especially the alpha Vintegrin

receptor subunit. The antilbodi es conprise the antigen

bi ndi ng sites (CDRs) of a known nouse anti-integrin

CequoncoEndintsied ARBA e hH Hfilict BrliBRifes

(Frs) and nodified heavy chaln constant sequences. The
antlbodles have i nmproved i nmunogeni ¢ and

F'ELB((BFJ@ MYENUEBY ties and elicit excell ent

The ﬁ‘tQéﬁth"f\%b@&kﬁB'&ﬁﬁ\%%' ént|B§d|@éthrch léﬁ@élf cafly bthldttb &ﬁegri’rh recepors,
humans i n nonot her a ut al so_and

espestththezalplm Viptesr '%WéPtoéﬁ&%ﬁeﬂ&?@%gﬂ'ﬁs FHWBF'Se the antigen binding

sites! (@b‘ﬁ%? bt HAnGBEMoBse §Hﬁlh1t% n(HnltIBdSHJj tak /21 a8 Biybiid IigHd cﬁélﬁl variable
chenot her apeuti ¢ agents GROUND OF THE | NVENTI ON

sequenees, Fuatedheawehan verr?aterﬁ,eqaeﬂ%ascifrsa 288 madified heawy efain

cons?é'}L Q%I qUdHee ST BRATRE HitibBHIBS halDimprb Rt iFiLinogEni6 ARE Bkpression

tion of angi ogenesis and thus inhibiting the
propgélﬁe pad ieliit exrallert pefigpaieaeniens wel 88 av%%vfsact'm?%ﬂ humans in

monét‘l’\@ lpz bhh§|sB gﬂ@ Lo¥id B BreWbihatieh At dineBAGISgerfskedtdmor

Irect inhibition of specific receptors on

mhnbtttmmgentst sumsr clengitide, fehvxinaal ard ?hﬁmqshqmawttsfagﬁﬂw by

Herceptin(r) or inhibition of EGFR by cetuxi mab

(Erbitux(r)). Inhibitors of integrins are considered

to be potentially useful anti-tunor agents, because
BACKRRQYNRORTHEINYERIAY on tunmor neovascul ature and

medi at e angi ogenesis. In addition, integrins are
Treatimgnt & saeres Femains aimaieTRrBPleRdn healthepra-ng Propesgd strategy for

treatfleROE @nk&MR inHitM &F MRbgEREsYd i thub IHHRSting the lGaN&ratish and

enzymatic activity, but int egrl ns caﬁabl e of bi ndi

develammant pf blaaye33eisy WHRAHEBY ShR 1T Sl HRYthdplgvant meas. A second

strat s Wk nmﬂlt@h Bﬂéﬂ&lfk%é&p@&@'oﬂ%rﬁ&r deNeuRaMs, bidHegl the snhibition
one hand trig ger intracel lul ar ki nase cascades to

of Heradl Haresrtis opinpikitionah EGER Ry calvximah 4k f&ﬁwf@?e ot her

associate with the cytoskeleton to dri

Inhibitprsaf lintegnnsaae creviaerseitohe PQR?BEQ'HYMS@@} ?'H' %’ﬁ?&fiaﬂ?’&tél hepause
inted?in8 9 ¥*ﬁréé’§e%°otn' tﬂmoV\ﬁeév%sé\MQar@érﬁﬂnbdnﬂté%r@d@j@hesus ln addltlon

nmacronol ecul es of the provisional
integfipe AEF PXPregsedan cegtal tﬁm@g%ssﬂnsﬁ"%?i@ﬁ&)émm??é? F&@?W@ﬁw’th and
survivel i gnant el anoma. It enhanced nel anoma growth in

vivo and survival in vitro. avb3 bl ockers reversed

|nteg{rm§§§v@ﬁ$ %ﬁiﬁnaté%ﬁﬂ@u Etﬁttlrlttﬁgnr%Vd%%aM@%f biauiRg their l@bhdb" (ligand-
unors 1 ncl udi ng gliobl astoma, renal car

compRiaRl inlrEas) e BHkateskiey ngied & prateins afdae BENE Inipdsi iy one hand

trlggQr‘"lﬁfra@éﬂﬂfa?ﬁﬁngge bésctaﬂgs Feqﬁodldﬂat%@tt’ gﬂﬁhh gR@BGvRAl, ahdﬂon the other
tro, angi ogenic nodels activate t unor - der i ved

assoglatﬁ/\xvrth theceydpskelgtasy togriye eelbaitrchment %ftﬂJ'PF%fBO%Rib gvRminteqan
spec?fﬁ:%fﬂ}‘&h&@w‘t’r@ﬁ@dﬁh%Hﬁ@avmIscﬁ‘blﬁ&@&héﬂﬂaé\’é%léﬂu%@@ﬁ% provisional

coul’d suppress the angi ogeni ¢ phenotype. avb5 was al so
ECM; lquBia wes Tt ppisetin cargeEgs @ﬁ%ﬁ%ﬁ'%@ﬁ%&ﬁ@éﬁa%r Ypmalignant

melatn‘ém%r rt%ﬂhéH&% AEIINGHa GRFHR §rvil BhPEdrliDE iR ViR, &F33 blockers
reversed these effects. Subsequently, avB3 was found in other tumors including glioblastoma,
renal carcinomas, ovarian carcinomas and others. av3 was also widely over-expressed in
the ECs in many malignancies. In vitro, angiogenic models activated by tumor-derived growth
factors over-expressed and required avB3 on the sprouting vasculature, while av3 and avp5
blockade could suppress the angiogenic phenotype. av5 was also shown to support the
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apoptosis of tunor cells. The integrin receptors are

over - expressed on tunor invasive bl ood vessels, on
worgdoatnzes and sonme ot her malignancies, and noRCI/EP2908/005852

cellular response to gromh factors. The vascul ar

conpartnent is a promising th2rapeutic target because

solid tunors depends on bl ood vessels for oxygen,

neo- ‘?@%ﬁ‘{ﬁ%{"’lﬁ%{}gs? tg,xéérli% Q:{e(i:aigéjctl %ﬂ%ﬁﬁ%ﬁwg.ﬁﬁﬁﬁii% alp&sh trigger

e angl ogeni C
apopfsanaitymper celisks a di screte step in the induction of

mal i gnancy, which is anenable to therapeutic
The mfegen vexeptars areamcér-ehrzreswbm tmer énviaaie blped yesgais, ionupelanomas

and ?QS”%&E%" r¥|eﬁ9 ﬁg 8% uaﬂ) 'rn%d éllJ?r\f'SsSin%ngq é}oﬂlﬂ*&b{oﬁ Yhe vascular
compdirtrgent B jsroaniding mer_apgbtlmargat ibepause solid mmcamdepemﬂse@r bleed
vessglﬁgc?rtqli(i%% lggu I{)rt1 l(%g?ﬁfﬂ: tt{yiar%) [fﬂ%' cﬁ&(e?%%rﬁ)gf)llﬁ dji'ﬁ n’rrgéaestases the
swncBQo %kr@ﬁi)genldqahemeiype odrieng discrite stepén tbamquctm etmalkgnancy,

wh|cr& IS %ﬁa]a?)’edtgqh%rgp%%{ at%%%p&# %nd-mgva.tc‘stcgtég}r% Pgdé}goes contlnuous
chanEEQFeYeﬁd’cﬂhelmara}aﬂé@eammcmbﬁmys watﬂememanmoara@d are Iess likely to

di sc¢l osed .h I n b ference A second anti-integrin
bec°6ﬁf€{”9§esr‘r?§ﬁ%eﬁéﬁ 'PEMD 73034), that inhibits

A fi rs? apti- 5{1%9(}% g It|g g"eg‘ﬁftidgta%gﬁi&n%%géq ttoa%f U%E@%n'tlf%ﬁﬂrab@nt

(EskéﬁgSEA I élgd (2003) Eexd neerbl;et M7 ?@nlslowevaxl CIle(lgIQ%IS agjsmall molecule
en

o S e RO o B B AR e

discl6SSHIR IFFOF 70622, P00t §2144 andIECY. /uﬁnmwewqu dizglosed hereln by
%FI gures 20 A, B). Mirine 17E6 was generated from m ce
referPRGRini zed with purified and Sephar ose-i mmbi | i zed

A seg@{@aqtug@gnwgf) elgrﬁ}c!l% nt‘/&loc¥%E$TGS@a(Ef:hé[ﬁ %ﬂ%’tﬂblzlﬁﬁlbpé gﬁecn’ cally the av
mtegfrlﬂ&‘subilri(njm@‘ Huyrtani ictegen oéoeptes bparu@maéiel mmws@dam antibody is

anti ho 6 34
e b i 00 oSy BT Satr lgse
5088078 38 G mﬂwn@ﬁ‘ﬂdmmmyéﬂabl%aaw a_nZEthtrh%!gsﬁmpeges are

oo BESELE ST PEDh Bk 26 £ 6y Bt rom i

immunigEs wite plisfiedRndréephaistdnmebiized henamayish Splaendyropocytes from

mmw%gﬂ&};{e%qrﬁ ELEF@E:IP{@ h'trﬁugnrfeerlgk Igrﬁg)ceﬁsdg'ﬁds fQHéj resultlng hybridoma

opt OsI'S, up pre
clonédrodatddnbhavional agtibody h?Eaa:EMD mﬁmmwse BiAkT kidkfeis fpyoduced by

salda ib ectly suppr e f t
nybriggia S dge éﬂ%a?hé@ngpge%ﬁ BEUERG Sshifd fithodt pd'Abc g
o R 064 A 3hoReld PR i L o ap it o anc orts
the fﬂﬁatoﬂldﬂ efddthéianandfueiacelio Iﬁ’ﬂmasweilfeczbsoftth@antlﬁmbunqlm disrupting
t or teracti.an
endcgh?qabgél (gg) gﬁg 91 %rﬁzp '&PY?’P%"[M 1{13%%!1@)( ngé%ptégggoagfi 'ﬁﬁﬁressmg the
activiiery efowth fladftﬁum?thweﬁo Madeshy:taldandeaIdirectlycBuwpgqgs@s survival
response, ah 8 (larl‘n I ir etff%i g| eness. These data
of b%ﬁ‘\ ep?‘?t'ﬁﬁ'ﬁe &nIgthsl 8885 "t?e MG WELE®Par supported the
Monoclonal afntlgoeal es SLPC“EaS 17%f6 are generally useful for the inhibition of extraceliular
protein-protein interactions, such as the inhibition of ligand-receptor interactions. However,
monoclonal antibodies are often difficult to express and often provoke an immune response,

such as an anti-idiotypic response, which limits their effectiveness.
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nodi fi ed nouse 17E6 anti body with inproved properties
that binds specifically to integrins, can be
wetdovoient |y expressed, and is relatively PCT/EP2008/005852
non-i nmunogeni ¢ in humans as a therapeutic agent in
cancer. Such an engi neered angi body shoul d have the
Eotential to suppress the developnent of the tunor
lrectly mor vascul ,
Thesgdate opd PURF kA Khtisies Banpan HESiRpa0d K eRRY" gevepoment of 2
modifiblyF¥LEEM7ED %ntllbbtg'ﬂhltmmp?(ﬁﬂedtpemdmemm Eimds stpxedlfeally to integrins

can GO s ATl eSS e TIGAEAh mrerapeunc
ageRirPEfckH SuchRA\e aiebrean etriﬂbé@/ssmwtd ﬁawelthemotegmmsugpress the
humans and satls i.n res n in mn
develbRmarS of e 13t BOHE ITaVesly. VTGS Rt vaT Gidis: AR ditgly on the tumor
cellsTB&HESAGdUr i ng scale. The invention provides a few
engi neered anti bodi es having nodified sequences, which

recognlze the sane receptor epitope as nouse anti body
but _show reduced i nmunogenicity in humans and can

SUNW'B\étheTHEQ‘HVEQ@-& as the conparabl e non-nodi fi ed

The gﬂé}zﬁ%&%]qtést tgsqhgg\{lj%glbggﬁ Bt@grq%hleaqﬁggglgél% nglnstfc& of monoclonal

mou@@bﬁt‘nﬁbd&Q¢E6QEMUWBUM9§LWMI iprovedpioparted shovasll &/nthubspect to
acconpani ed by a di St'R, | oss of eﬁr essi on_an

mmBROSSIRGY T RS 21RO RBSF AT BRG] R EEaeR Sfptems n an

mdué&ﬁﬁﬂir%mﬂﬂloh%n&@cﬁéndﬁé&)ﬁhg%ﬁ:@l@dar d techni ques usually
to a decrease of expression, binding affinity

The ﬁiv@ntmr%l'bﬂhe§ afew Bhyingsted laﬁilﬂo)d:ds&mingeﬂodlﬁemoehms which

ck mutations or of her nmeasur Vb ons in
recoRnFS YIARAR, BERPOT EPPRAGEAEOHSE ATRaedal LR phah o tediseR,
mmﬁH&gﬁeﬂﬁ:ﬁ{/ i hithids sRPEsRie beltef 6xbresskd a8THa cgaparableynon- modlﬁed
expression and satisfying binding affinity cannot

a“t'tt9@ypred| cted. Thus, decreasing the nunber of T-cell

it shpae el %S&%rfw@orﬁ%r{s@egﬁ*ia it CHEvesF NiRPaY R order to obtain

redd%é@ Phaihdgenksty 5Phiifitns BB é /i) a*c@orﬁpéhléd)byéa alstirctllosssof expression
expressi on or bindin th that

and  eeeindios AR, SHMENE0 OLALENCRiEh deFoba( Walifpun

stan@QﬂdQééhn@fue%ﬂ%uéWlé@tﬂE tola"k!@ﬁéds@@f bﬁprﬁéswm déndirafivsigretd, which can

antibodies with a
only et rasoiet B SPRAH SR UL & G iy <SP BT Estgge witin
respaBiledRedinthBd e tI@étfa'réISIhWtaﬂ'dwsﬁ spccaefm witls respactite reduced
obt ai ned by surprisi nlg ations._wthin
mmgPRGEYEY. TG PURBHIT LN SAUSITED 3B carThoh i pregieted. Thus,
deckgﬁnﬁmdnﬁﬁm& Tidell fé@k&ﬁs&ﬁﬂﬁi@r thelmﬂﬁitaroe réduee Be fuinuse response

not directly th th 7E6 t d
agalpsithie g 11 AEMAR 5 RIAMTY R "M%ngﬂi‘&cg gt frion-Blerable foss

of eXpFedskSar bindHisg BiRtHbr K tRRE Weula Néadxedingiter pfoblénes rrtie solved.
as a rule, show sufficient binding affinity and

It is fHefdrbie! SHict Sk atfreAtinvditibn & ;br@lnﬂe @ﬁ@ﬁ@er@ﬁ ahmﬁmﬂﬁh a defined
response in a human individual,In nci p

tafg‘PtrﬁP@ﬁ'f‘P'EYrihﬁtr%'\‘Flt frduced {ﬂ“ﬁ@'é?@&'cft\é |y ngxpressmn and good binding
affinf tThe8Y phdpeRiFsi danbetibtainetty fpgrishsy modifications within the original

source molecule mouse mAb 17E6. In many of the experiments it makes sense to compare

the results not directly with the mouse 17E6 antibody but with a chimeric 17E6 version
(containing human constant regions). Successful chimeric antibodies of the art, as a rule,
show sufficient binding affinity and sufficient expression, but elicit often an immunogenic

response in a human individual.
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with reduced or elininated inmmnogenicity in hunmans

conprising (i) a COR light and a heavy chain region
W@lewpHia2go f rom mouse nonocl onal anti-av i nt egrPEIT/EP2008/005852

antibody 17E6 (ii) a light chain framework region

which is taken from humani zedynpnocl onal anti - EGFR

antibody 425, (iii) a heavy chain framework region

deriving from nouse nonoc

In pnaﬁpalbm@yn@pggn pggy@e@,evn);mgle%gdegpr{}]tﬂg?rﬁ hnt el%ﬁgru? E%bnd antibodies
with Fé%hbé/d S%lifrfivaed wimnégbﬁucﬁmq Rurhacongeisssigant | i ght

~chain region. Humani zed I I bod
0 (oD g s remouso GORARANG TRUTPHS B340 ana
ItV RSinfdgRRahiiody7Eee counterpart 425 (- mouse MAb
) 42 ATCC™HB9629),” The anti bodi)(/ S raised g ai nst t he
(i) huarlight Aa@in freareworbrRgITEVRICH 5 fa e BHANEE BIGRECPEa
poéﬁ{ﬂ?@%h%%nﬁ yi&pe on the external domain of the

man epi growm h factor receptor | t
(iii) f oal hela\tyccham{ramwc@méegjprhge%\gng)ﬁror@@?w@e,zpéqmﬁﬁ% was

ﬁtP&v ﬁ%@ﬁ}, Al &%ﬁésown@nd high affinity EGFR sites.

uzuima as s inclinical trials hi ffica

(iv) Thehéﬂ/ys@@mtaﬂbfegmedfrfwgﬁtff%‘hBWﬁa’(‘)fg%'?‘bﬁ H%“&Pésmm

ple '%ﬁg dhioEQ | D Nos. 12 - 15 as specified bel ow and
Pglhh <l ébms Conbi ni ng nodi fi ed heavy chain

Humaﬁggg\qg{;\%i@gg%}]tlﬁﬁﬂ) & h&ﬂ%%gnﬁb? :sa knrgw&g{d& a?mgaerom leP a531 172,
and dériviee from itsymusRe: ¢qurderpandrb £ BrusaMA W&ﬁﬁ%@@gﬁﬂ‘? antibody
was ‘ﬂ%g#w IhndERES AL S&EinomaRal lind érﬁtmogh@ﬁ)” bind to a polypeptide

ation - sone antibodies with supe

epitdperantbg exietnabAepaintaf dke hynar aPiderE3! afv fagisy geceptor (EGFR). It was
founa % T Infbit3hd l)b/\df?\p%? Eﬁlﬁ@ﬂnélﬁr&ﬁtﬁ%’c@ér‘*EWbétﬁﬂbw and hlgh affinity

fession s he VL region (FE I-I{
EGHMQESsMa]W-umah bey Showen ExgnisaLaR NARRICASY. A ﬁE‘BW‘CGS of the

lighty cﬂ& @%?ffﬁa%zu%‘b aré%eﬁu%mn ISEGEID Nbs!rbhers saimcified Belvadand in the

ne 1n order to inprove other properties, above
clauml bi nding affinity. A further inportant
modi fication is the repl acenent of an_am ng

Combingioediied heantdRarCRBeWeH (EREPIERE T RRAT-QRaImgpse antibody
17E?%ﬁ‘7’9ﬂ17&:1gm Fnd fBha&Thas 3f QH?rFe?én‘ﬂ? spésfichiendnized antt EGFR

ne residue surprisingly protein stabi
antumqyrré% (matuzeweb) hasroaneraled rapaft from eiperdled '%?f'x” eégf"e antibodies

wnthcsrrE?r?Jr“?rqm'iJ o@enﬁ@br‘&ééhu@s Its6n é(r%r fﬁhl%?mo@é&ff@éntly expressed in

vemen ression and stability can
standbicdaamthalign expressiomeysteres. dsing thaVLiregied 'f%-‘@ffoﬂ?em h425

s G Ay e o s e o
8

hadsabel db@EOZl arder thémpriove ether REApeFtics Aoy e PEpPBENH 8l
ariginine residue a osition 297 by an gl utam
A futh@ampprtantimadiication |sdge reRicemen AansAmigR Bcid residue within the CDR2

reglo'\@oyt?lg?’\%\ﬂ} él’%ﬁh of mouse 17E6. By replacing a cysteine residue by a tyrosine
residue surprisingly protein stability and expression level can be distinctly improved at least

compared to a chimeric 17E6 version.

Further improvements in expression and stability can be obtained by replacing the original
mouse IgG1 heavy chain constant region by a human IgG2 with a modified human IgG1
hinge region. In a preferred embodiment said IgG2 can be further modified by replacing an
ariginine residue at position 297 by an glutamine (N297Q). This modification eliminates an N-
glycosylation site and thus abolishes or reduces ADCC and CDC activity of the antibodies to

be engineered. Unfortunately, by this measure, the immunogenicity increases, apparently by
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site and thus abolishes or reduces ADCC and CDC

activity of the antibodies to be engi neered.
wapdogotuaat el y, by this nmeasure, the i nmunogenPCI/ER2008/005852

increases, apparently bygeneration a new T-cell

epi tope. Surprisingly, by repsacing a phenylal ani ne by

al ani ne at position 296, | ess inmunogenicity can be

generéagq%% %;;%gzv Tﬁ:e Blij%)pr éngﬁmﬁféaw/ Iz%j%#ﬁoe éhew IaTa lgey alanlne at

positdh 208Uees Madrddenitityreaobe restératli ons have been carri ed
out. In detail, nutations at one, nore or all of the

In ordicHth RWILRE tR®Birhbermss Tedelltepitopestia theaorigine Hpavy dhairEfrargework region

ot o e s B Iy A b o
mor&éreaﬁl%ffr%%mhg Sélﬁdwsaﬂlﬂhémﬂ)dselanﬁﬁodyn@p 1513t M@0, K38, R40, A72,

t
76, S BB BT ,.Séihee. et FRhessAD B3e s RRSSsicity g
or syn -
o ST R A i A R e
|mpr§:\ﬂé_3156ré‘;5€rtléé Besighatet irshLioltmeisg 6SHED-17E6Nor sﬁl,onﬁnglum)e 1

“DI-1 E@W@ﬁ%@@é&sﬁ%ﬁ\ﬁﬁﬁﬁﬁﬂﬂ%ﬁm Wﬁ&&%ﬂfﬁ_l YYTSKI

HS GVPSRFSGSGSGIDYTETI SS
0] vamablmnd constant light chain sequLe ces lsﬁﬁ&%ﬁfgﬂ Z KVEI K

DIOHS
GVPSRF$G$@$G'§EV§FEEHS¥%EEHP#'Y% Xe.

()
@&”@ﬁ%iﬁ%@%@mg EAKVONKVDNALOSGNSQESVTEQ
YT SSPWAY EW GYI NP
Dsméﬁﬁﬂeﬁbemwmmsmmwmsam@my

WEOGTTVTVSSA
(i) vegiable and constaSnTtPrﬁeG‘aDvSchE\Fa)k'Aspe%lSJgﬁgeSsE%g@éLr%vﬁDEFPI%PVBVS\ANS

Qv 1~E%§Mk%&&MyWMWDKTV
sy . ey OIS 0P
wegsé%%%%&éﬁmﬁﬁg&(ﬁgﬁgmﬁwmwﬁ@ A
A1, TAESNCRBEWNY K E ERP M. BSPEBFEE 315HE TYDKERWIGRRANETS! 7
NHYTQKSLSLS P&K wherein the underli
EPmepmeﬁeW@RPXM&@N@HF@&W?%WW E%S@N’?q’% DPE
VQF%WY@'EGVE%N#K@‘%’REE@AQS'?PQWWLTV@’Q%WLNéKmK@Wé( appa.

eavy chain constant region is human | g& with the
NKGIMLME:gurlBg@(@@@ngengLeasmmﬂwq%D@%

e Sy S s S e

NHYGP é@%g%gspt(ﬁ( engi neered anti bodi es as described above
ow which are fused directly or via a |inker

whe@kﬁ%ﬂn‘éﬁtfﬁe@%%n@@§ repréicit B2 viakiaBle rédionk2withINEZDRs (in bold).

The light chain constant region is human kappa. The heavy chain constant region is human

IgG2 with the modified IgG1 hinge region
EPKSSDKTHTCPPCP (SEQ ID No. 40).

The corresponding DNA sequences of DI-17E6 are shown in Figures 17 — 19.

The invention is also directed to engineered antibodies as described above and below which
are fused directly or via a linker molecule to cytokines, such as IL-2, IL-12, TNFa, IFNa, IFND,
or growth factors. Antibody fusion cytokines may be also used in tumor therapy and / or

angiogenesis related diseases because the cytokine portion may contribute to an increased
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or growmh factors. Antibody fusion cytokines may be
al so used in tunor therapy and / or angi ogenesi s
WO eloaperodli seases because the cytokine porti onPEEEP2008/005852
contribute to an increasedcytotoxicity. Antibody
fusion proteins, especially-ignunocytokines are well
known in the art. A preferred fusion protein according

B
prefepfedSasibn proteintateurding tove isvemtion ishit-14H6elLe nai DIevESeL)-IL2, wherein

. antibodies as descri bed can be used in pharmaceuti cal
Lis 2 lksb8eRtdSns for the treatnent of angi ogenesis rel ated

e e

can ggé‘d in?ﬂwéﬁ‘ﬁéce@ﬂcél eompogitianstfbr theitrehtrsere b angiogemesis related

aseasp o T e SirpAgh BB SRE e

invent/Brasktit aRiirkét aietiordiainion arovah ahichcselemsdape sndependerdod the indirect
heir use Co%jpé)': s‘hnﬂ?ﬁ? second t herapeutic agent, which

t
ant"‘%“%lregﬁ%trcéHF EfBY ARYSPETEIe agent, such as
Itis gllﬁq?, ngtptlﬁ :thegﬁ)é%@glt%v&g@trﬁ%aggggeu%\ééllc@hﬁ:ﬁ%i?igns and their use
comgﬂiéiiﬁgkg%dfﬂ, th@rrap%%ﬂzdhy'ehﬁ gs}ﬁ'(ijdmas preferablyia cremottesapsitialaggnt, such
anti-er or er ant| badi es. Preferr
as cREltn X BSkDIRID StAoRY BIRETN T &&\}mﬁéﬁg‘%ﬂgﬁ%’ﬁ@&gf“ﬁ prample,
ci|en@g?&{f%(sﬁ)€lk?‘%@é Irﬂﬁbltf(ﬁgw eeb@mg antiert®ryr ¢fBB) antibodies. Preferred
eptin(r humani t / [ .
cxarmles e B PAD e e A B 2B BRI o (umanize
monBRBHhATBREGdyC4H5) P& ptin@Burdsnigk s ahtivedp 4D6y.ei n can
strengthen the effect of the second therapeutic agent,
Accc%rﬁingﬁwh& ?ﬁ@ﬁticﬂ:thé »nﬁggma iaﬁtibddfieyiashidqrham%m!ida}l regmipositions as
_ e i nvention C ipati of t referr :
ciclerigh WD BRe) 15 PP By Seratiabiapaficiban j many cases by
synetgistic fidrattent | bodi es, preferably cetuxi mab causes a
surprising effect, nanely the delay or prevention of

Accéramgte e in@éntioH ke cdmisifatibnadf tres prefeorediengineered antibody DI-17E8 or
e .engl

s T A PSS B0 AREFY Al BB s sy e
namefhé Egl’tav @fr Bre%@tﬁﬁmﬁbftrél-g!‘cﬂﬂﬁ of iuenandjesite aftey stoppiabsdministeation with
as a kit of parts,c ' in a first package th
the enginesred adiiody péﬁftefag’%)@i,‘%pébgferab! y DI - 1$E6, gnd i ﬁ a
eSS e u0a b B el bl s oo uee o
a kitgﬂ?EHsE (@Sd'szrgériéir)@ Fhfe! mﬁtle fdckagethienthe bhgineered antiboaly, praferably DI-17ES,
nti - or - [
andfth Eg?g@tqaek%g}gﬂ%e%n%%?argﬁ%qg%ghﬁ Ldgregfﬂﬁﬁ%ggr}] é@éﬁg@éjnesis inhibitor,
a ch?@{éﬂtﬂér&&%uti@ iab@nﬁt?j'rtai tﬁ@ks)iﬂé kinaee gmlﬁitoE@EEh asbn BotiHEGFR or anti-Her2
] uxi mab or matuzuna r a t ti. _—
N SR N
cilerfJtHe Bt eh S antl-ECFRUANTIBOdY @atlitimal of hakguimablyy Brahdmotherapeutic agent.
anti body conprising (i) a CDR light and a heavy chain

In stiffafthe fiventiowisfireafedotsefonawing! onal anti-av integrin
anti body 17E6

o An engineered recombinant anti-av-integrin hybrid antibody comprising
(i) a CDR light and a heavy chain region deriving from mouse monoclonal
anti-av integrin antibody 17E6
(i) a light chain framework region which is taken from humanized monoclonal
anti-EGFR antibody 425,

(iii) a heavy chain framework region deriving from mouse monoclonal
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(ii) a light chain framework regi on which is taken
from humani zed nonocl onal anti-EG-R anti body 425,

W@ paovp1@9heavy chain framework regi on deri vi ngPET/BP3008/005852
nouse nonocl onal anti-av integrin antibody 17E6, and
(iv) a heavy chain constant-regi on deriving from human
I gG and a human constant |ight chain region. An
engi neered antibod Eahd cribed, wherein the CDR
| igHav S ?’éttﬂ°8¥1§7 derive from nouse

(@Xﬁ vg%ﬂbm%%btaﬁt\/regmheﬁhbihg ot fumagh [HGEEncha Buma@bednstant
'S NYLA (SEQ ID NO. 5) CDR2: YTSKIHS (SEQ I D No.
6)ligh } TEQIOBNTFPYT (SEQ ID No. 7), and the CDR heavy

chain reglons are: FWWH (SEQ I D No. 8), CDR2:

»  AyleRpReEPHRMIRPANES ‘#fm"b%élv #"X = Cor Y (SEQ I D No.

thble DR GHFehalr-(SganYRVhisi ki M mbdse mofBclongi amtieaventegrin
ant i bo as descrl bed, wherein the CDR2 region of the

ahtihody 1&' ﬁﬁe has t he sequence YI NPRSGYTEYNEI FRD (SEQ I D
_Cll}_%e_ %}5‘ gsiNngng)i bodyas descri bed, wherein

I ght caln rame vvorkreglon whi ch derlvesfrom
CDReaNTEEd HED BEQIBMO. )it | - EGFR anti body 425, conprises

“the se uence WM@PSSLSASV@RW TC (SEQ I D
GRRS: PKLLI'Y (SEQ ID NO. 13) FR-3:
%%ﬁ'{é EDI ATYYC (SEQ ID NO. 14) FR-4:

E%QGTKVEI & A n engi neered anti body
GRR1Y&56M Npehln sal d heavy chain franmework

qoRg v R?GYITE!; Wy terdin R18 O Y9 ST IDHegy1 1)7E0

amno acid residue positions to

ODRBI e creMDy(BEatiD Mumider of T-cell epitopes and,

thus, inmmunogenicity in humans. An engi neered
et %@Ve@éwt%@é@éés Bestribab asiairsindiss ODR2awgion bathe heavy chain has

ramevvor gl on i s mutated gg&q re or all of the
tlﬂQJNW%YEH RECEREYNEIFRY ﬁ%@ t Phody: A9, E13,

M20, K38, R40, A72, S76, B2, &B5, T87, S91 and S 113.
A@rer@n@lemré®0dyﬁsl desarjbeds whetsin thediaht Ghisy fé?rﬂe‘g‘érkdegm which

RSy ririahizgd orBgps %?ﬁ%‘é@%ﬁ%ﬁ“&%gg‘?@?@““*

@_ﬂEDIQMTQSPSSLSASVGDRVTITC (SEQ ID No. 12),

M

R-2: WYQQKPGKAPKLLIY (SEQ ID No. 13)

-3: GVPSRFSGSGSGTDYTFTISSLQPEDIATYYC (SEQ ID No. 14)

-4: FGOGTKVEIK (SEQ ID No. 15).

m |7

An engineered antibody as described, wherein said heavy chain framework region (FR1 —
FR4) deriving from mouse antibody 17E6 is mutated at 1 — 15 amino acid residue
positions to reduce or eliminate number of T-cell epitopes and, thus, immunogenicity in

humans.

An engineered antibody as described, wherein said heavy chain framework region is
mutated at one, more or all of the following positions of the mouse antiquy: A9, E13,
M20, K38, R40, A72, S76, Q82, G85, T87, S91 and S113. ‘

An engineered antibody as described, wherein said amino acid residue positions mutated
in the engineered antibody are: A9G, E13K, M20V, K38R, R40A, A72T, S76T, Q82E,
G85S, T87R, S91T, S113T.



(B85S, T87R, S91T, S 113T. An engineered antibody as

descri bed, wherein said heavy chain framework region
weaopoiees the foll ow ng nutations: A9G EL3K, PGRBR008/005852

K38R, R40A, A72T, S76T, @B2E, B85S, T87R, S91T and

S113T. An engineered reconbigant anti-av-integrin

hybrid antibody conprising (i) the light chain CDR

¢ ArTSaPeS csSmbly et ootV T T BN 5
{@E’ 4és' the H?I%whﬁ%maﬁm n CDR regi ons: : SFWWH

8)., . YL NPRSGYTEYNEI ER ( £ 8
ASB, Eéﬁlél MZ% KﬁPGEéQMRE@QTDQ,ng ©8§S. 1(% % POt nd S113T.
l'i ght chain framework regions:

o ADleDINEsreSIESHEBRICAN\ANtIT-iptegn hypr'qoantlpgsiy copprising

ERRBEREANR o 0 T
SSLQPEDI ATYYC (SEQ ID NO. 14) FR-4
r(HIRIEFK?;&E.B@DISE@A[(ﬁEQ |D(1;é_}9 Si v) the heavy chain
_ QQSGAEL AEPGASVKMSCKASGYTFS
(S@%EED %ﬁfg%)&é‘%lW%RPGQG_EWG (SEQ I D No. 17)
FREHREATHEREF S5H [$atYb$d. TREDSAVYYCAS( SEQ I D NO.  18)
FR4: SVTVSS (SEQ I D NO. 19), wherein one, nore or

(i§)Ithe heawyiohaindPBR s¢@ioRFider | i ned positions are nutated
| nCthieéFmH §EH%B8 NY. 8?' imnate T-cell epitopes and

t hus nnunogén|0|t In“a human , and (v) a heavy chain
COOBRaﬂYINEQSGYiTEENEWFRQ (BEQDMNAE) angG and a human

const ant ht C An engi neered anti bod
asC@8§cF¥%% th&ﬂbi\g? 3Bheavy chai n framework d
nglbcﬁ &t Math frg,ﬁ?gworQ{g%QgSGGELAKPGASVKVSCKASGYTFS ( SEQ
SEQ DNO. 21) FR3:
Km$mmfa§§%,wg§§?ﬁd% NO. 22) FR4:
ﬁg% ngi neered anti body as
\é\gé o&iv%erel nqu%p(%%(gé?/N?R;@n const ant regi ony
deFR\PESCGVPSRFSGSGSGTDYTFTISSLOPEDIATYYC (SEQ ID No. 14)

FR-4: FGQGTKVEIK (SEQ ID No. 15)

(iv) the heavy chain framework regions
FR1: QVQLQQSGI_&ELA}_E!_PGASVIQ_’ISCKASGYTFS (SEQ ID No. 16)

FR2: WVKQRPGQGLEWIG (SEQ ID No. 17)

FR3: KATMTADTSSSTAYMQLSGLTSEDSAVYYCAS (SEQ ID No. 18)
FR4: WGQGTSVTVSS (SEQ ID No. 19),

wherein one, more or all of the bold and underlined positions are mutated
in order to reduce or eliminate T-cell epitopes and thus immunogenicity

in a human, and
(v) a heavy chain constant region deriving from human IgG and a human constant

light chain region.

« An engineered antibody as described, wherein said heavy chain framework regions are:
FR1: OQVQLQQSGGELAKPGASVKVSCKASGYTFS (SEQ ID No. 20)

FR2: WVRQAPGQGLEWIG (SEQ ID No. 21)
FR3: KATMTTDTSTSTAYMELSSLRSEDTAVYYCAS (SEQ ID No. 22)
FR4: WGQGTTVTVSS (SEQ ID No. 23).
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fromlg&, wherein in a preferred enbodi ment said | g&
constant region conprises a nodified Igd hinge

WO 2001290 An engi neered anti body as descri bed, PGIEP290$/005852

said nodified 1g@ hinge region conprises the sequence
EPKSSDKTHTCPPCP (SEQ I D No.-24). An engi neered
anti body as described, wherein said | g& constant

regi [ dified [ ' i
wéﬁ%%#%m%@%é’%@nk&ﬁ'@% qaggerm%%%gﬁﬁ%% ocgggtgtheSiton derives
fARSIGE2PRAereM iR Lhreferr@dRenbREIntent 851 dyG2 Eomstaritoedion oomprises a

296°i s replaced by A (F296A) in order to elimnate a
modified lg@p hingsdegieher at ed by the nodification at

position 297. An engineered antibody as described,. .
Antengiriereshantibpey ps gescribagi WheseiR $pidroditag] lgF i ingg iqn comrises
trﬁaag&glen%@ PUNREPPEPI(SEYIDING2a).n hybrid antibody

esi gnated as | - 17E6" essentially consisting of (i)

q‘@éggﬁe?eoaﬁ-ﬂibﬁw 5 8B crbb@hint bR isBida§EY @BARGEN(rSEGh I inodified by

rEN QTG BPBBLBIENEDRAL PPSitAS2EY $NRA7AN QOKPGKAPKLLI YYTSKI
HS GVPSRFSGSGSGIDYTFTI SSLQPEDI ATYYCQQGNTFPYTFE KVEI K
ARTeMymeered antibody as described, wherein amino acid residue F at position 296 is

BRIk So) B A R R T AP TR RS e ofcation

eli'gb?\igcrais;hbl e and constant heavy chain sequences (SEQ

BASY Y STAGOVIEFSSRVBWARhAPEEITCENgtant region is
RSGYTEYNEI FRDKATMT TDTSTSTAYVMEL SSLRSEDTAVYYCASFL GRGVDY
B3RO SSASTKGPSVFPL APCSRST SESTAAL GCL VKDYFPEPVTVSWNS

e e T C e T s Ly R Sl

dohsigdfHT CPPCPAPPVAGPSVFLFPPKPKDTLM SRTPEVTCW/DVSHEDP

eI PER TSI B A BB IV RN TELVKGEYPSDL AV

ﬂiQMTQSPSSLSASVGDRVTITCRASQDISNYLAWYQQKPGKAPKLLIYYTSKIHS

RN i Ea SRR STy 5B C s
SR pEGIk A A AR @ TG YRREAKT OWRTDNALOG cNBEESDREQ
(1n bo . The sequences in bold in the constant

D) STES L SHT LEBFKAD HEKHEAYACBITHR GlgeS P EHRHFNRGEC  and

EPKS THTCPPCP), and t h. ti.on i 1si.ons 296
RSP DR R Al bR i orisedt g . one 29¢
%@%%mmmvw@wmmmm@swmnmm 0
I ne i
RSG%&EYNEIFégKé¥ﬁ%TDTST%%%%&ELgg%&%%%%£¥Y9C£¥£ﬁéﬁéﬁhDY

WGQGTTVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSG

ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTV
EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VQFNWYVDGVEVHNAKTKPREEQAQSTFRVVSVLTVVHQDWLNGKEYKCKVS
NKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALH
NHYTQKSLSLSPGK,

wherein the underlined sequence tracks represent the variable regions in including the

CDRs (in bold). The sequences in bold in the constant regions represent the modified
hinge region (EPKSSDKTHTCPPCP) and the mutations at positions 296 and 297.
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A DNA nol ecul e coding for an anti body or anti body
fusion protein as described. An expression vector

W@ avpioieding sai d DNA nol ecul e.  An expressi on PCEERI0AS8/005852
conprising the DNA segnents as specified in Figure
???, and designated as pdHL10iPl -17E6g2h(N297Q . A
protein expression system conprising a mamal i an host

cell transfornmed with said expressi ] ia ite C-
bR S Lol BRI R oy vare
teiind1961% citekingor gravithifacters peferablf neytakiveve and bel ow

in a pharnmaceutically effective anount optionally

A PRALHSECYE thdiRg Pitanamtibody eradntivodiciueiph prdtein@ardeserbed.
di luent or excipient. A pharnaceutical conposition

Aéf rbsSidhvetdricbmbrising saRTMNA nidReuaceut i cal |y

ctive therapeutic agent, wherein the first agent
' B A ing LY DRASJegMeRfsQisipecid in Figure 277, and
As’f)% |?ﬁgga§%'d?ﬁgﬁg§g§ngéla entegis? sSeI ecptréed fromgthe
dpsignptedassidtlil APIo7EC2R @her apeuti c agent, an
angi ogenesi s inhibitor and an anti-tunor agent _ ,
Ao piatein akpressioy eystemn campRsiag griaameatian hesh ce trapsirmed yyith said
ier,dil.yent or excipient. A corresponding
eg%ge:srsr%@eplﬂ%n%gl conposition, wherein the second
her apeutd itl - | DRBYdy fusi tei
A BfRRER 2L S5 oD A S dREody r BNy fugion protem as
Yperified hbavet arigbiobiow inte pbanmasputicglingffestive AmOLNL ertignally together with
conMposi ti ' I Hnti S integrin
{ RiEReRutRdy %‘%%F’ﬁbgé caticr, BRERfer S8RMEnL 3 TN BOLD

c225 (¢ ' ' : )
ettt A GbiEG o ALl pdocoucaly cfctve
theiaPeuticTagent; ehendin e fratagestisan aniibpdoenaniipodiusigp @jotein as
f Usi.o r [ j fi
SRR I SpoTRUERE s soRbicldford 1R TR GIAG 0P 2
crendtisstapéutieagenta anl ahgiogensasis ihibitersng aprantidupper agent optionally

tieage ; Sk e
aeBRL R 7 e tooli e e PRRE, Ui of eXRIEN 0

he treatnent of tu - oj i. ' , .
A e B et R S OGS, DRl R BB et agent s
dhetukfoe anfiborly péspeniatie ab motE GEGhedsB 1) iop an asti-+iest(erbB) antibody.
for the nmanufacture of a nedi canent for the treatnent

Afcofregpvngingwharreaceutibal compositioragéetein saidiseaond agecHR

anti body,. and said engi r ' r ;
taosy hatog Plsnbitios, SECEGERFH 65T hABgRANERIZS Retpmad
EAGLKBLArRImAD hid RS (hatuZtrabls end therathenapeytiosgentsi gispiatia or DTIC.

first therapeutic agent is the engineered antibody of
Thalige df7an( SlginkaRa) artibddy beartibody tistdneratpias speaifien foritke

%&%ﬁ%ﬁfﬁ%&%é@%ﬁg%go%gﬁteéﬁ'%{g%ggﬁ gﬁéi%ngggﬁggted disease and /

bINEBAA QRGNS B tumbrmeastaséd.- 17E6 (EMD 525797) was

The use of a pharmaceutical composition as specified for the manufacture of a
medicament for the treatment of tumors, wherein said engineered antibody increases the

efficacy of the second agent.

The use of a pharmaceutical composition as specified for the manufacture of a
medicament for the treatment of tumors, wherein the second agent is an anti-EGFR
antibody, and said engineered antibody prevents or delays re-growth of tumor after stop

administering the engineered antibody.
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made by de-inmmuni zation and genetic engineering of the
murine 17E6 (EMD 73034). De-inmmuni zation of an
wW@eaovootyo accordi ng to the invention means detBCI/EP2008/005852
and renoval of human T-cell epitopes fromthe origina
nmouse antibody. This technolLogy Ls different fromthe
“humani zat i on" approach which replaces nouse sequences
wi th human consensus sequences. nmunj zat

+ Theaiaal 68y d30H10TPE tos 6 MSEPSuliLRRTl BpF ENOFe pbantbody of
PR I7 00 {Ré 3ddorpnttlerdbo & 8R-mAkhE2 Rine
cregl oﬁé gzwhée}wlght o(VL) er’gﬁg h%e{?%? (\r/nl—|) chzzf(ﬁgmolf )
nmurine 17E6 are analyzed in silico to renove potenti al
T- hel per cell epitopes. De-immunized VH and VL
DETﬁﬁ.‘Eﬂ?BEQ@R@T@OQ@F@HEdNVENmW n those anino acids

fromthe nurine sequence critical for binding, such as
In ofdaf t%ce-rtﬂeocﬁtéﬁﬁa? foraximDgEMbity Irhmah! Brenes KEMD 525797) was

regions of the ht chain were repl aced
madh itk mETInIZ20m 204 6870 SPINERGTEGHBS TLRES 8%5%“&’@@ )
cysteine-60 in the VH which was rare

De-imawnizatiers of ataanttogry asqaseing & theiyenten @eeas(?etee'qn@adaeeova' of
hqurrr Efttfé'll '%{Jﬁép:é%' ftdnh Yhe dARPaPolbE ahtdRuy I Bis téfchﬁi‘@fﬁgam%nt from the

) ger immune responses. To acconplish
humamlzetrom rap tvtieh replgcen grogge ﬁ%'qnﬁ?ﬁrw%h M PANSRAPYES

sequihtés. Thd '5@.‘ ﬁgn@'ﬁzefti%h |téBr‘ﬁ'|oI05? Lséd§s Héthbed: v di(aniplée in

genom ¢ human a constan regr on was used. For the
WOB&@QWQ:NM‘DNO/W% éﬁ(Wﬁ) % gamma-2 (72) constant

regi ons were use ut the h 1 i th f .
The r3/ates resione g4I 15t BiASd RS i) 458ES BY M TRo ) g palvzed in
srhcoltog'lemee bE@hR4 TiRelpértellepRoptisS DEMAIAIZEE VH &l \ﬂ_nbéqlﬁgces are

rove expression. A nutation of % cP
designes tgmtawhawam@oecrsis(m@fre)murw;ssqqrr?r e Torpinding, such as
the €BRDVE the N-glycosylation signal: the resultant
de- gl ycosyl ati on abrogates effector functions and

To ogLer@%@(ﬁre%@rbH e %IaETeWofri@régfons R thNighberin wErlenableed by those of a

was nutated to Al a i ch renoved pote

humeeized 42 aibedy. cﬁ%@@eeprsyth? wepw@f@smea@q piiRe Yilciicn Was rare
amoﬂgor t%éq%@n@é’ét (Va8 d¥ndrted (66 redmaiaBaY) Ry inigievemrbleitstability.

y descri bed above (schematic structure is

onedf m%gﬂrrésrbfrﬂl\w 585797, is Mabtotthggdr dhmane i‘&pbhmefrb iaesomplish this,
Dl - shows potency and sel ectivit

the ¢0@§@pt (ggroarﬁd)f the immugeglopylin wer@ ajso ma rg?ﬁs 8% Pc@p\ﬁﬂqgﬁétrhedhght chain,

ht regidanidd @edsFodthe n chBifEfh
the %ﬁ’g\h)s'@%hﬁrrﬁ ?%R%rv&%ngﬁnhﬁe%} t Rﬁé act i V%K [ %3\59: tr E'E o genomrc

human igaaimad §ed) §0(\,sja@t re@rgﬁ%wpf?eyﬁeg} byt t ingg, &gr%\ﬁ%%e four cysteine

disufi@® BoRRUR 8¢ IIpTRBA Bl lam6difidtRy PhingdteglorFe raihimge drsulphrde bond
anti-angi ogenic activity in aninal é

scramblirg A IeMPEWE IRXBIFSHER-o> Mykatien g&f\s%?g’ém ki ?PB‘%W” to Gn

(NZQQ)lrersGlnﬁ%lj@@d ¥ 8biolheN-b§coddyfatioh RnBE tHef resultant de-glycosylation

xt'tacel l'ular matrix (ECM proteins to avrnqsegrrn
abrogetes sffecter fnetions R §r QnQSrﬁeégF Pﬂ'f'Hf@cﬂf theantipg

adhesi on, attachnent and m gratign. el_
Finally, Phe- 206 was mutated to Ala, which removed potentral cell epitopes created by the

N297Q mutation.

The preferred antibody DI-17E6 obtained by the method shortly described above (schematic

structure is depicted in Figure 16, has the following properties:

DI-17E6 shows potency and selectivity at the isolated receptor and cellular level (e.g.

receptor binding, cell adhesion and cell migration studies).
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cell detachnent is induced, two additional events

happen: cellul ar activation pathways are bl ocked, and
w@eovtegrin is internalized in tissue culturePCI/EP2008/005852

Fi bri nogen binding to platelet receptor GPlIbllla and

pl atel et aggregation are not a¢fected and EMD tri gger

nei t her anti body dependent cell cytotoxicity (ADCC)

.coml ement dependent ey I GrgYin GRE 6
D11 s R Sloeh BT ELng b gh s bbl maders 67
expefmeyitanturon nadel nonsé e3CIdvmbusediymarsskin ehimetalgni zed.

G owmh of a human av-integrin deficient nelanonma and a

DI-1 MEBSHOWa! angiramagiogenie otivityein weineal modelsi (e gd SBYD Fvpsghamen skin
_in man, ski n r(1:;‘ra|1:te onto SCID m ce. System c
chnmgra,rla%tr&e} BHP ShMBPRE®D 525797 in heal thy nonkeys
ocke ngiogenesi s, pr Qv . ¥ .
DI-17|tiilr§pqeéergﬂ\é$¥ @h%% phsﬁy%dérpgc ﬁ?g%%lhﬁér rﬁ%g? g%(glglfgﬂégerlng vtft) ﬁv integrin
receﬁéﬁ/ﬁg agfzd?@;%d?kkﬁvbm?mﬁiduraméﬂ ealitadBesion rateabment grigragyation. Once
’ _has so_gdenonstra £ .

cell A IoPy & ELESH P AL AT BN Bt el Bt athays are
blockb¥DBS ail-ngedmhrrﬁmtémmeﬂ,in 'tisuuléwﬂltmrg. sibr;uogm! kimdingato, platelet

conmbi nation therapy studies : ;
recegtyhgll’apglégng@lq?elﬁf %/ r Wﬂtﬁ%@@%?ﬁeg a&?ﬁ%l\gﬂ lgf@ég{'m n%ltgher antibody
depdn@ehtSeall cpiixicity €aBCTYRbCcampieraattrdependent oftotoiiiyl (P C).

chenot herapeutics and still remaining effective in a
DI-17Eé (EMDI52529 8 @ikhibligla nalrewespesipe spevificity ang paly dwmpanaipbenonkey

to denonstrat.e tential anti.t i Vi
-t 259 PO BEech (BN AT LR g T R i bt ap o
vascﬁPé? gRMWRh Péb@oh%d \geﬁetiﬁﬁibitémmeSMDrﬁz_?mW ar mmar}ndﬂ@gmﬁeq onto SCID

not “recogni ze V. :
mice SxreBIAER AP M p2pCyaealty DBR il ifdgeness
provSIﬁétﬂﬁ% @&gtafﬁbousﬁﬁﬂ”arma’tio?! of Iplugalcontla'sﬁ'rg\/ar{giagwi,c dnowtt factors like

el g a 0 : .
vasis Bugphias g Pl ot o L SR Se o S Aar BBt Birect ant
tumST IctiityGR Q_@h&dréfydhwodeﬂt@dﬂ ait/fsr?:nsagno ey IR s $ing gh:n,an tumors, including some

macr oscopi ¢ _and hi sto 0 - ;
B e
ched"iﬁtzﬂrgmpédtﬁydrug@faﬂd\)}iﬁg 155 tisgz lonere lese eddoycdnoentéatisee kEstaydard

[ avenous I nfusion | wer.e_cponsi.gde ;
chemaeiepiirsand il rrarhe eelly T T Ve, drds Bpspnens
weréégrgrl]f/‘ a_blegb Gbig)égs’lﬁété He pdtetfjtiahasti-iuemn tasuiu'rt_ymEMlD 52};5797, because

ni stere i.V., an . R, routes, i

murige lyawégarieﬁdgmﬁé]dq @otﬁégreﬁgttw%wggﬁcvt|§tepﬁ|i1q ?E&II ?%f hhgrefore, not
reco@ﬁﬁé@ﬁ?ﬂ%sérﬂiba@,d growt h of sever al di ff er ent

experimental tunors. A bacterial screening test

The idﬁtée(&gd Qﬂfbémmbaogmmw didnap cdveat argl trestmENDeBRSASRCts of DI-
showed that EMD 525797 i.s not, .muf agenj c,. f

17E hariien bby VAR, Soor e S B Gl mperature,

resdérgfgy%ﬁ?teﬂ Qfficd| paihoiogy (emitblegy, iseruny ceemibigy)suninahjesy orgaveight,

7 has_a the?reti cal nol ecul ar wei ght of
mactepsopig @pg hisiRatP!els been verified experinentally via

MALDI - TOF- M5 and LC-ESI O T VLS .
Based ga thesedata e dases dn egg}@pgﬁpg_ﬁ?ﬁb %5?37/\%] ? poy weight/day,
adnfM@ERADMNRE weekl for dweske byniatravenoaoiefusion (@h), wese donsiiered to be
weIIE%?qu%E%?Jqﬁc*%ﬁ I{I]%I %&py%@ﬁlgsg teha%kibc%y i %lo{ orgwgc?i\/&rbtft Aas been
successfully administered by i.v., and i.p. routes in animal studies in which it has been shown

to inhibit the angiogenesis and growth of several different experimental tumors.
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approximately 10 nM ENMD 525797 bl ocks tumor cell
adhesi ons nedi ated by av-integrins with an ECS0

wo 20vgiomgd rom 0.1 to 50 nM VEGF- i nduced m gr ab¢ DRPDS/005852
human endothelial cells on vitronectin is also bl ocked
by EMD 525797 with an EC50 arpand 50 nM Sinmilarly,
proliferation and survival of human endothelial cells

d i i s. . .
A ooy 5e2BR s By P PRl L0 87 Shoves
EMDa52$7d7 & mmtrmtagmce INof safetp iphanmacblogy alertsiof EMIY p2&i9%|wsre

o AR A5 O R P B b e ot
e o AT £ 3 AAPEME e

expedrrfeh@uga Nial MALlnToam ahe LEtESIFQ-TAFMSanalysis| The tsoelectnc point

enodufrabr 1915 8o IR TR el ER AR =
cucEH55 TRk RSP R hgpByp oo

apprégiaeiyEHM. E)MDCESQSIWQ'Q blatksotomopcall adhesians mediated by av-integrins with

an Egép%nggqmg g_][or{% I\ﬂiéﬁI gq:Lﬂg r%tilogzc%‘:fgmub%n &h?oﬁwa iat Cells on

wtroﬁét?ﬁ%al@g glo@k@d bpEME 525793 wuesqmemm/arouhd ] anM Similaaly,
prollfgg%t{onwg qqglc?vqiﬂf %prqgigrido z{]r%{)n % éa%grh ?I Cg%qrﬁjﬂﬁjgﬁds is also
blocldd BcEMDEs2B79R. for antibodies. In conparison, anti

drug anti bodies could be detected in aninmal trials at
EMIES2576% RaGeisnglytherd awlirtegrthscmsetisrupts vessetfoahatidmthintdbits

espe%?q?{g;/r{{ggrrtrgag Ie\ﬂéﬂvgﬁpaﬁg} Es awrﬁg%nrﬁprrn?mg%%&ﬁ Fh%&@ncludmg
attadhidns.- anﬁqﬁgkﬁtbdl Nghé}y irt@greh srekgrewthofabler klgoalk\gd)athways interact, so

EMDG %7@756 %Pad{] %ﬁo ﬁ ﬁ‘ggfrﬁbem étice o?fer o{a\hargtﬁn &@%Iyln addition to
its aht8ndi6gatid éffédﬁtEMDMS'w? éh@er&lygurmeieedpap‘tbslbed iagtirect anti-tumor

e B i PEPERLEoRoEME ST A B B oA e o
detagMRehtNbIRBK hiigrafse ptdllferuﬁ‘dmeihdl sundvatioh av- |mbg|mahgandi7 E6

conprising the same constant regions as Di-17ES.
DI-1266 B thé fiRg dgimrunizédprotein fof whivh immunbgethjcityitata in humans are

eI S S5 0he i A EPE 0 s g oses ove
500 Ry Sich (&l o@ﬁi'mdmdyradeetﬁ:anpeffdmtmeidosze ﬁonaatgmdles In comparison, anti-

drugzﬁerﬁlg idk ﬁﬁlﬁfjlbgrqE geéahsd 1\[/1\%[?' %X e%trcg)grtelg%%m I)ﬁ&lléﬁ?@?goses In

gendli, Fimahe vehaworluf DiH1 NE6 af ddemiddyto tnore wbmglerd 7E6 binding to av will

ot Gk e B =TT DI IO RERIE 7

bindfg tb et :%%epteswmepdowbwambit afaturalduoemosuppressive mechanism.

nmunogeni ci t h expres l.evel
Thup RiPRG AR Y HE et eppecripeder proreRy. DR s ¥
expdiShIO FLARSdEe Tha Ree alrprigieg.t ur bed by DI -17E6, as is

nmel anoma tunor growth. DI -17E6 can enhance the

DI-12EBihgk ibikding sffiaitybsitee dup tdarineecept@vaidteis sinibadningric d 7E6

nmore anti-tunor acti
comprising the same consta ?reg\llént I 1\9 éé Surprisingly, @ mutation of the antibody

that comprises already the variable framework regions of humanized mAb 425 but still the
original VH region of mouse 17E6 antibody does not bind to integrin receptor.

DI-17ES is well expressed by NSO cells and other mammalian cell lines. Interestingly the

mutation which shows no binding affinity to integrin as described above, shows the same
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Dl -17E6 causes the depol ynerization of focal adhesions
dependent on avb3 and avB5. These signalling conpl exes
w@z®eni2eo after integrin ligation. They organi REI/EP2008/005852

conmuni cation with growth, survival and notility
pat hways, and their destructibs €an trigger apoptosis.
Thus DI -17E6 uses a conbi nati on of nmechanochem cal and
bi gchem ca
ravouPeF 2aiecn B fieSe g My refE SRR pRALILA of the three
desirbd phm@rtlesi redated/inimarmgenicity \nighexprassiondevelsard satisfying binding

i { ¢ bfhfferent cell conpartnents within the
anini yd?rBP pqsa *he tunor cells thenselves, and to the

anglogenlcally activated tunor endothelial cells.

In vut;rdJM in Redis §ie8§ aké péﬁdr@é"d‘tﬁ@l—ﬂ@;iaaisadelbnoraa hanor
I Srupt ed DI - Cs in

growth @I-EW 56 ge@ pnlpﬁr@g ithe @q{mty Etgmtot%g RUg; tgas‘arg H"Eé?ql%ﬁq Iqaglng to more

antl-t‘élh%"r? \@g,rpy, -17E6. The nor phogenetic changes
orm ng bl ood vessel s are conpl ex, but can

be nodeled in vitro in hunan endot heli al cell
DI- 1?Eﬁg¢aalse©theaiﬁ§@£y§1&ﬁlﬁéﬁ'@ efifoaat pahesiansisleperdgnh e ayf3 aad gvhsS.

These si Sq}laﬁﬂg %Fﬁw‘b@e@ggéé?ﬂﬁg %ﬁbﬁmt@@ﬁﬁl hé’é{ﬁh nTﬁé&Qirgd'uze communication

In Vvivo I n human™ ski n- S
with lmwmrsa@r\maﬂ end rrmwtymthwsmdrﬁ‘g'é PegrueonBRIIPs apoptosis.
nonkeys. This suggests that DI-17E6 affects angi ogenic

ThuLBEPiEES 2 éd?m%uﬁéisbh R Yietpaascheicarand biatigmigalretiscts to affect
present ed bel ow. Dependi ng on whet her VEGFA or FGF2 is
endcﬂ'h&ilalamdlﬁ@é\Cfeqsﬁétrﬁf'@P'bB«Eﬂgﬁe S-triggered i s dependent
on avb5 or on avb3. Since DI -17E6 bl ocks both

DI-1708 EX4rRafs Bislogitdl atayitids mokvobm thepmifems@;nat leaist twoudjfierent cell

| -17 ht. of a SR
comegﬁn%tgwltﬁﬁﬁfqﬁ (ﬁr Mﬁ gﬁ% th Va%ﬁ%g%ﬂgﬁg }l%%ﬂq@demcally
actlvfafé%rfﬁ@lbk/@ﬁdotr&llaf &dlls. Thmer %raise_l_rcmthphai@efh atlactwmant mediaded by avp3 or
for tunor S u
oupaeraRy By T ER ok R e TR oG ol es ot i
mgr\?\ﬁérﬂ@tdlsburﬁé@by D UE6 UTre) mbephegemaeuc mhgngmuhwoé{eﬂe@f%mmg blood
en rea

vesse|s.ae Egmp%edw\%:ag bgl,ﬁx?cz GdOfInnv]gtyo ih HOmah MAdBfhEli 'cElYRﬁratlon assays

eration varies
whef HE €7 E@éanQﬂb&k thisiescessdit alsoé.)lcm:hg' ah@ogﬁu@slsdvr@@tqdmlwétered

systg@e)gzgh{ ég/va%ﬁrK E@ggﬁ %lﬂn%@'? é cllu h?Fa ﬂBgeltsg}%Dh g}naﬂfgel plug
mod@lﬁﬂ nhéHRE. Thiseuggestattthat @i- 1)?Eﬁ<aj)‘eetétanglogmls endpthgligeIndjrect

al so shows synergistic eff ;
cvsis oL ApbTe e el BRI A LBen o ror2 e
the iRBudedthE ag@iﬁgﬁ')@slsaﬂdgérébﬁdmnderltloorwﬁg ®r gn avps3. \,Slmqe(DI/-WEB

Vi vo), but e served in

b'°°§%B%‘Dtaéld%t88§”3aﬁd“®%:|ﬁ‘ai @%‘P Fﬁ&v@g%)l ons |ike pancreas
A|th&§gffﬂ)f IExAEEk [Qh?dl.bght d:fnassmlmﬂny targmmg ECgsam dan alsp énhiit grawticand

s frequent!ly over-ex n t he
SRt MRS FRITSHIGS SR TR0 ee fer ey pAEREnSRYaRlFr tumors
exprdBsiAgau@s. renal carcinonas, bra| n tunors. This

expression i s acconpani ed by t he deposition of |igands

TunRf cOFNHER from Hiffeisint i Gidications (makahdned rexadarf, aenabrcokand breast, and
|ungf) hg\r/é Rw%%%powth a eg dtwqw%na%ream wnHmSD|S¥ﬂ':t6h ﬁ%’it?o %e §Utmy of DI-17E6 to

induce anti-proliferation varies on the different cell lines and this may be due to both the
genetic background of each cell line and the level of av-integrin expression by these cell

lines.

DI-17ES can inhibit the growth of xenograft tumors in mice. It also shows synergistic effects in

combination with chemotherapeutic reagents. These effects are dependent on tumor context,
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proteins. For exanple, vitronectin, mainly produced in

the liver, is expressed in sone tunors. In healthy
w@aubons0290 t ronectin and fibrinogen are in a bl pPOOERPNSI®NSSS2

inactive form but on activation (e.g. in tunor

patients) they undergo conferpmtional change and

deposit into the subendothelial ECM Thus, DI -17E6

t £ S, s :
ons GRE GBS AR PR R s BB T ltancs
and drétgpiolocat@insdiké paraass (see\lxamplesgivb3- expr essi ng

nmel anoma cells is suppressed by EMD 525797 at ' '
In sotidl fuesre ardiesoespeitent avRBiserequkntlty- SEr-Expresssd arHtheduma-invasive

| h I aSs . ' -V Lnteori .
eSS o P AR e BA i S,
tumdr:?i’ﬂhiﬂt é)@réssmr?ris gcmmﬂqniédwt thadepgsitiansof digandseef giculd hke

. .ect. Furthernore, imn.a tunor- )
viroRgri v MG R FRLS: areHeflnbedi By PR Rt SRBIEES such
protdirts For exXamigite, ok el nadislg pbdducke th thi dvegr isvaxpreisaed irsome tumors.
in heal b aas s AT asRETaA aingBen A Pa fipes By fhstivg form but on
activﬁim(g&g. i Qe pé?ﬂﬁ@ﬁhé;&térhdm?z ggig?hid;ibmi_dhangre:am d@éposit into the

P | VQ S a I oS,
suvegiphptaichl s Dl Euamen 2 st Lodh By hadhiastf geosets
and BYSERE tunedrs, alkicH alsg exgess uitrodditinoedeptorng/ m . | f

applied to nmel anoma xenograft mce nodels (M1 , MW
Subdtarfebls glowtPlof aviiBexpresstry melahome celtkos sspgressed3YrigMBRPHR5797 at

a slight, tupor regqr on effect. . whe
aieftaf Bess; 8t BBTS SRR Ao SR By 4BEEL usto i fdanomas
lackifg Biphb St iftegtns Weres/zeulidrideel bydiupdart B@s, BB 5858897also inhibits tumor

bi ol ogi cal t her a euffi%% properties as specified

| agi cal._an .
growdlp, dRdlicating 'tblang'?ﬁg'og? c§ appl i cabl e for other

variants of DI-17E6,as_ specified | [ i '
FuriimgT it P B ETisEd B R B RGe s e erara bgEaPP s ifidtced By the
angibgaracigrolireractombF GENDI-1l DEBTRIst blockedtpgnewethtfactsihdired

cytokjnes apnd to.growm h factors s >
angigRTFSisn BRI if 1D iar B ISk [t PpdriEHfial plasma
troudedrBistratRpis hmtiﬁf_ﬁih se?z@ahlPlK/P_D/ialvi\m_aattMiesi, ik M1 BR57 97

cancer pati.ents.. e a-.v_in :
acmiURRY BUCE iR MEHOEE Ane e SRR, PRSmE G B6fkeifations
rangfigf iy ab té 8OO pgnfl.or ei gn environnent of the

transitional extracellular matrix, and the inhibition
If appfied thenslahdth# genoysaftmitemodelaiM2in MevgoogaKi-t) DI-17E6 causes in

effect,. Th ha v ta 3 or ' ' .
ove s tindl) Sl Ekerdadbrdiy bRLE b gt
congidiralp diharicetittdgiear doees (500viémt) Brenadnitiktered.

chenot her apeutics, other intergrin inhibitors or tunor

It shbeld detrtedthartke bgsia péomgical angtrerapeoite piopalties as spec.:iﬁed above for
or-1788RES 1 S50ABE  SEaPak 3y A e b B pheaton
direct anti-tunor effect can be enhanced by conbi ni ng
m&@t—mﬁ'é%d anti body according to the invention,
Endgtrhgﬁa? rc:glPsl B’roﬁlefa}e? Er(?d in%éehth'%‘(?t%&j é)r{\]/ﬂ'l)nlﬂgrtlti in t'éQEBﬁse to soluble
cytokines and to growth factors secreted by the tumor. Such endothelial cells are a suitable
target for therapy, as has been recently validated in human cancer patients. The alpha-v
integrins expressed de novo by such tumor invasive endothelium support their survival in the
foreign environment of the transitional extracellular matrix, and the inhibition of these integrins

can have an antiangiogenic effect.
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agents, especially tyrosine kinase inhibitors,

preferably anti-erbBl (EGFR) and anti erbB2( Her2)
wa@edvloddes. Anti-tunor therapy targets the tuP@I/EP2008/005852

tissue itself by blocking tunorspecific receptors, and

thus prevents tunmor growth, _0fgpronotes tunor

shrinking. According to the invention it could be

denonstrat ed that sone chenot herapeutics ca

ThuselakA 1 &etachonit RtegAn &getiberapy péﬁ%@ﬂ'o%we%lé@ﬁm.fﬂ gomgine the

antlﬂoti? of fh’é%?ﬂeﬁﬂnvéﬂti%fw YitRRh¥mbthetdfcbtics bthae d'itér‘gbiﬁ irdbitofs or tumor
ereas in other experiments usin

rece@t@égbplﬁeg apents inehareageutiogceannesitings afnsir?tyf-eﬁnﬁefpgyse in
Comgﬁgﬁﬂtﬁe&??obgargégerved Moreover, the results depend

em used, e.g. whether an in vivo or an in

Suern%ﬁ%@ it lh¥aRattA& Bifect GAE-tirBIHea dan t%SéHHanEé@B? té1Rbining an

i'nation experinments is that the conbined of
engipeesee patRody Bccarding tathe iBvensiagi ﬁrﬁ‘f?éab'léDbQ/@@ éN'ﬂ?cﬁﬁ‘d't'O“a' anti-tumor

agergg@sbﬁﬁgw ds %Hds@ inH¥oRd, tppdfe %Sﬁin‘ﬂ B E@BR)'%‘F\E'antl-

ynergistic ef ctsmturmr gr owt h
erbazegera\agntmmeﬁ " AR-HUOK § erapY taEgets Hie T USSpRiIRalF by blocking tumor-

spe%ﬁg}gg S n@{hﬁ?ﬂeﬁleﬁfg tLREHGIoWR of brotbTEY tutHd? Shinkesy)

al ne 1 7E6 is Conbined with cetuximb
Accér@'hg'tc} E?é(lﬁ\)ﬁgmloﬁ-‘it%txH)be(Je@ﬁ%lr%@h%oﬁae@ﬁbﬁ%ﬁﬁ&apeutucs cause in

man nonocl onal anti b bcl
compipation withyan engineernd ﬁﬁﬂb%.a@éwﬁmg t@FWY?'F'QEI eferably DI- 17E6 an

addlfl\%]‘: PBnlg EfdiLas i Jtlﬁ&re‘?(?;:nrhgﬁl@'usiﬁg lothe? @ﬁélh&lﬂ@ﬁhp@ﬁ@@)(e g.

I neS express t tux is marketed

Dacgrbazine tDHRY syjfsewsiasts ean kehseayed: Miopgoven digmsHithdepend on the
syst@rhlus? § et R4 I8 Yivb lor &R Q?ro% EnupRdakdrPm t he

resu hat the engineered DI -17E6 anti body

Oneﬁﬁé@“i‘ﬁ'ﬁ P@ﬂﬁ’t chJ?f? HaHohtirt 8Bk e%érﬁﬁénté’fs thatehs E6ABIAe @ USNbf preferably

| natl on. According to the invention

DI-1DE6 am@enlm}@esa cyiie IRGR RBPlifeRNg 'nﬁg%mn%t%@vcla (AtdaGyAsP-
DPh?W%Fst@vst é&?@lrgls'ilb Z26LEE WMubhdr 3FoviRE réfpesiore VitRy aswell as in vivo.

onger peri od days) even if adm nistration of

Slmlfyrﬁg% gétlééﬁéa?segn rembﬁod & tﬂ‘lﬁbr grﬂaﬂnrf:@a%eoé ébtélﬂbél}ﬂ[mibEB%

tered I n nono therap he engi neer ed

comhined Mbl@wxﬁﬁ%@b'%@ dfrf’ﬁ‘éx {catuimaby ¢ #@fjmgec mouse/human
mon® Ighél'aﬁlﬁ&ﬁp(l\/f%) f R ﬁl%la's@tﬂ%\??éilgétb HeImAreémagmal growth factor

ter or si'multanedus with the second therapeutic

fece@@éfﬁGFRh@'@fénwn@rcatbéa&cm@mg@m@g%w‘qs&xeﬁ?é.th%ﬁﬁgﬁ Erbitux is
marﬂté@gt@ﬁﬁc@ﬂ%p@%@%%Véﬁpﬂ%@maﬂbrﬁ& to the

i nvention may be e g met hot rexat e, vincristine,
In aI s'eQ'EV r{ér g\t &8 Bd chhclJHéBﬂ%Hgﬁh% rESUNE @hdtkengineered DI-17E6
r oet n| t r osour eas fl uorouracil mto
antltmde!6#?@gthen%@ﬁ<ﬂ"9’é‘|1'69frﬁfﬁ‘>&€‘afrtB%§?99é‘d 308Rigsedsip g‘\éﬁq"watm
Megi am ne GLA, vairubicin, carnustaine

Acccwptrne‘r@g@rIuvempaclPWEﬁzc@uge%fvhe%@&b&eé/"w@cf&tw&ab a steady
decr%%é@ﬁm%ﬁ@%dze/@n%\nﬁt%an Mé BBdctodd fof a IGHQEr @érl”dﬂf(cé\l&id days) even if

npounds fromthis class. The therapeu
admmmgn pf divgs érstepperdEshis iRl dhe Fased ‘Eﬁ‘“’%"ﬁ@b iSrRAppistFed in mono
ther%}i‘g}.h or without a second therapeutic agent can al so be
ed in conbination with other anti-cancer strategies,

The %ﬂﬁin 4eh aﬁﬁ%ﬁné@édc@%ﬁd‘@ﬁﬁ@irﬁénﬁﬁ&n@f b&sdrministérad to a patient in
in Iting and/or elimnating tunor growth and
need thereof before, after or simultaneous with the second therapeutic agent.

The chemotherapeutic agent used in combination with any engeineered antibody according to
the invention may be e.g. methotrexate, vincristine, adriamycin, cisplatin, non-sugar

containing chloroethylnitrosoureas, 5-fluorouracil, mitomycin C, bleomycin, doxorubicin,
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nmetastasis. The nethods of the present invention can
advant ageously be used with other treatnent

wore@alides, including, without limtation, raPdCHEPING/005852
t herapy, surgery, gene therapy and chenot herapy.
Surprisingly it was found, that the anti-angi ogenic
ef fect can be enhanced by conbi ning an anti body

ciacaéC Y ?'{edkﬁ%‘gﬁ hgﬂﬂﬂggg Eélgﬁéﬂel %hﬂb\H}ub{cﬁa ta‘t’\“et hJFT(Tegafur/Uracnl)

ZD 98R ¢t rpyptera Dgeétaxdl NEuonooacil (GE | \mth!asélnaraj\dmtmrewﬁtllsmmpounds
from:l)l |r %:Jrowth beyond a certain size, thus in second
MaF8Fed enbodi nent the secondary medi cament i s an

o PR i SRR PP LB Y

secohd thersigeutio agentndahaatbd e usedgn combrmagmrt wmh (niﬁbt)ammmy strategies,

s L5t B BB A g iorronn

metabtais. ThernithodSGf HELFreédrit dnviedtion can Mhm¢Qusly be used with other

oGRS o BBt ABPIAT PR S, 8 rr
and &Emotvérgpy. Ant | body ( Bevaci zumab Avastl n(tm), ZD6474,

Car boxyam dotri azole (CAl), Celecoxib (Cel ebrex(r)).
SurprlﬂgI@I’ltwéEIdum tivdt théranti-angiodenimefish cdrebe emtanped Ay edmbining an

antlbggyn qﬂcglt%ltl] tgglﬁg H’\%ﬁlﬁtﬁln%ﬁ)pwgéﬁmtﬁ%ﬁ@tl’fﬁﬂpqtltgg%{s@r{g?o@%esis inhibitors.

Antléﬁgﬂag@ﬁkltlﬁ@dw tengéte tHectumeg vastalaturd aad prevents tumor growth beyond a

cert%) ihaize, éﬁ%ﬁé&%&%g@%iﬁgﬁ% %nrﬁ?aﬁtg %rioﬁfa?% ni gdr %Fxéeﬁ'\t i an inhibitor

of aﬁgﬁéﬁﬁdﬁﬁ pieferably|seldetedrisonatig falldwisglistent s, di sper si on
coatings, antibacterial and anti fi ngal agents,
The irbaitonofaangvgendsio nmay ibenbutadrayorignitegdotesg. clenpitded EMDKE21974),

o GECR B bl PEGTAER o Bl st o

metroxhestaive 2-ME) VEHaliddmidenC C+o0t1 aeﬂaauuommepqmlom,c@mmbr@sastatm A4

oS R 4 B B SRR B b8 B S, quroseos,
AntiPE@RAG DG (Bemt:eemab mdmm%tZDﬁ4|79nCanbokymdotrlazole (CAI)
ral i ntravenous, intradernal,

Ce'%%%ﬁﬂééﬁ@&ﬁ@) or al (e. Ig i nhal at i on) , transder nal
t i nij - at. i -
e o BRS04 S

suitdbl foRgérhimtration. Sugh compositiors tappahllycmmpuae therantihodyuariable

reqioRR A 3 PR AR e R Pl Lt ot fred hetElap S fidudte
"phdﬁﬂbb@iﬁlb&ly{%?teplbbl@waﬁrler bis ylﬂemdedetp inmiunieyeng read glll olyknts dispersion
n i.c.solven

ot he nt t I
e o o1 A B SR S e SR B aoens.
and ﬁﬁaqmé bégmmibié with stesinace dicalddmitistratioheT e usegofageh media and
S eth edi am n@t etraacetic acid:;, buffers such

agergg ?%@g?ﬁ'ﬂ%@ '?ﬁqi’ AEVES Ftaﬁﬁ%%'ﬁﬁ‘gﬁ"%go‘g{ﬂ&" g8t s for the

adj ustment o ni c such as.sod 0
A e oo it 8 bl AU 08 vy g mence
rout@sf Mhl@ﬁlﬁﬁ@f Exampled oDroumfladn'in'ysirannn iheludetparenteral, e g.,
) arentera parati on can encl gsed, i.n
i aspoe B RRbaLe g R el € aod o LR orican.
transmucosal, and rectal administration. Solutions or suspensions used for parenteral,
intradermal, or subcutaneous application can include the following components: a sterile
diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine,

propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or
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gl ass or plastic. Medicanments that contain the

anti body variable regions of the invention can have a
w@omeene@t i on of 0.01 to 100% (w w), though tPET/EPIH0$1005852

vari es according to the dosage formof the

medi caments. Adm ni stration-i 38preferably once per two

weeks or once per nonth, but nmay be nore or |ess

metP{yLéﬂ%@%&s/ QW{‘@S&R a‘sh%\,&%ﬁ:f m%oﬂﬁﬁﬂ Slsgiﬁféa&hélétlr@fagents

protein in a given individ Dosi ng
suchafs ethylarmaroinetetraagetigrcidpbeffess seeh %ﬁo@r@tatewltraﬁeq o Rhosphates and

agerﬁ?fblr ltl'f\e l?é?m(aﬁt & t%rﬁalfyus)ﬂcﬂgg%o&gh &{br%@lgrheﬂﬁos'éb‘b‘# caflbe

about 50 t
adjusted wtg raanls Opbaseﬁos'ech a4 mwr@pmnr@fa@ndr @§0ﬂuﬁg@yd@¢XI%oIhe parenteral

prepé%ggltt Iggé 9% eﬂ‘{:lhéléﬁglhaa“ﬁ&gg gﬁ_@éfao reTgﬁ'u;gEi%r rﬂglﬁ{.ﬂt@ro{orgéei \él3|S made of

glasoocglagtier nont h. Chenot her apeuti c agents as mentioned

Medﬁgr/tn%aps tﬁ ci)g%rﬂ fﬂ;—:%\ﬁﬁ(%ﬂl aPle rHgibndbf tﬂé’ﬁﬁénﬁ?ﬁ{ %%vé%

|na ron therapy wt
conc’eatramd\ dflﬁ)dﬂatpd@DP/c(Mg)s mmOugb thpamotintaries ecw@m tatheglosage form
£ th gﬁe gccordl ng to the invention can be given
° gi é’%sly with the second agent at the starting

i R R 8 B vt i o

frequigint FeferdinguiRBBe phaguacekibatic b@havwhs lothei 1gE6/428401 protein in a given

a5 S568 A ER DA SRy el B o0
cetugimab) fpnae aiﬂﬁ]l oi:ahqnlt €0 &ildgraghs ischaherapge bbabout 86 teheQ0 milligrams
per %,?eb\glﬁg a pEg ér'r?% a%gre oF é&ﬂ.ﬁ 1?6 ‘?% 5&9 ﬁfr II| Qfﬂg peWﬂc%é@ Gﬂg most preferred

a| n
dosesie giveutc4d0ahilligraris 66 a Nehgl axlultereategin ancs par moulmlder l'i ned,
with CDR s in bold. Bold sequences in constant regions
Chembmemieetm:mgbrfts asl meg@bneui hegein raggy administeteds afrileat deses between

QSi n 6 and 297. Figure 2: anti-agi ogeneic
10"};\% 9??%@@596%9917% in a nonkey Matrigel plug

In coﬁt‘éﬁ%é@‘%ﬁé H)?QY% aas%%m%‘, agtglﬁﬁér:]é%ém aé E?émlﬂ%e éﬁ% ifeered antibody

concen er ent
accdrding tp medm@e)uon:cgub@g@en simuiltanepustyemth the geeond asvenbat the starting

poryshd iy 9 gher SRrols g oBRPFAIG L hOSeedi et ¢

dosing of DI -17E6 (30 rrg/ Kg) dependent on tinme (long

term. Figure 4: Effects of DI-17E6 on tunor growth in
SHQRTEDESCRIPTHONOR TFIGUREEhi nera nodel with

i ntradermal M21-L nel anona (adm nistered 3 tines per

Figureedk: sariablariightosain isequentces ouDIWEHEEs (SEQAPNNJ) t r eat nent
FIQU%!E d@é{nﬂ ¢ %—f‘a\/{%irn s‘éﬁhéndee %@P{Iﬁ??%@ QISlrEla{JI?;N@ %
FigusntiC ogemmaplsta light thalma@tallg@ﬁbqqﬂngg ohBUEIES:
Variable regions are underlined, with CDR'’s in bold.
Figure 1D:  complete heavy chain protein sequence of DI-17E6:
Variable regions are underlined, with CDR’s in bold. Bold sequences in constant regions

indicate modified IgG1 hinge region and modifications at positions 296 and 297.

Figure 2: anti-agiogeneic activity of DI-17E6 in a monkey Matrigel plug experiment:
anti-antibody detection in monkey sera dependent on drug concentration on different days

(single dose).
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i n nonkeys G owth factor induced angi ogenesis

i nhibition by EMD 525797 in nonkeys receiving one
warwghe2oher apeutic i.v. admnistration (10 orPGDEP2008/005852

ng/ Kg) . Treatnment was at the sane day of Matrigel

i mpl antation. One animal contagning up to 6 Matri gel

pl ugs was used per group. Analysis of henogl obin

o3 5l DSR4 0D R4 A o e

expeﬁmeAmantl-mnblbodye:femQtna |rembak£ty sefa for dosing Otahb?'fife@ovmg/ﬁg)
xel .in vitro shown in HUVE cells. Figure 7:

depe’&ﬁ?ri\t._opsﬁgp? fRNIIEMIL synergistic effect of DI-1 7E6
Figuad, 8 ?Qtl-'q 7stI qgrbgll grgwhﬂn\fﬁé é@ll?%wg? hgmyﬁ%klh%ﬂﬁﬁbra model

curve:
with Intraeérneall Mad:L ae4anmﬁﬁe(admm|sterag Bttimis. peH’-M@@k at $mg/dose i.p. for 4

weel g Red TR fa'wveiqsaa L e} o6 FosSiortn T ok - 2
Elggq_e%egﬁpcs g)l Q%*EE f? g\xthggﬁgrﬁnﬁgegieang@gleﬁé@é @ tﬁg M%Itrﬂé? plug model

in mdévkeys Brokthffactat mdecedyanglogeeesmmhfh‘it@@tbchMDISZi?/'%ln monkeys

receltygﬁongssﬂ'@ e H%HCPEUW ?ﬁta{dﬁﬁ Jﬁtﬂitléht(w oi%t&%@/ﬁdg 'ﬁégtﬁmewgag at the

samé€ day 6ef Nvatnbeaqipwneaiwn cOhe aglntal dentaihingep tEi6ddategel (Diugsrwas used

per Qfﬂ%‘?‘rtﬁ"ﬁ[é’rs&?poé &FV‘(? opilgc‘t%ﬁ,&e&wf M) of e o%r?(%qﬁﬁug Matn eI wals gerformed

after@dyer: gkenees alcans widk. nodel : Inh| bition of NPl 8- b3
pancreatic tunor (10 ng tunor fragnents orthotopically

Figufs 6:tAritiestolifetativé bifeqd anDI-¢2E6 cdmbinekbwith Paylitéxel in vitro shown in HUVE

conbi nation of suboptimal doses of EMD525797 and

gentitabine at different doses. Treatnent started 6

mg%zlsﬁﬂ?gérglﬁfgl%kj?%%ggr? ?l}ﬁséﬁecrc’ of l%:fg)kéG JIZJMB r;:’e[g:ﬁ%gbmmggde in vitro
shovizeifiti12 Bburnan wetanadra oullshherldnber huwe: ¢|Ienglgdq)elpne\.d@ker cqgve DI-

Kg. Tunor weight is depicted after 42 days.
175@ éﬁ‘?’kg *“In vivo -effect of Di-17E6 (EMD 525797) in

rrasf Aol SR S bR 7 e IR e i
showmthA(KIe:Ehtumanngermumjlﬂwenubpej@se@ offenpitide aloee, lPwereureeitDI-17E6 +

cile ﬁ EMD 525797 started at the sane day than tunorcell
MOAP&cti on. Treatnment of cPT started at day 11 after

Flgutbquﬁ :%Igﬁ'lo‘lfelatlllg %{7!{328@%%@82@9@%%@9%@% ctﬁlreeiﬁ H’@é‘ frfvitro
shomnmek@erhumkcall lipe. @mrv&@nthgﬂa(glesFDIg‘l}’rE@ # cilengitide,joupre with

0 7E6 (EMD 525797) in conbi ned treatnent
sq“W? t‘ﬁ t!:‘%b%é’l‘e%e (DTIC) xenografts tumor nodel s using

h
L e
orthstbpit bedcraatld temcemxamogeaft tumanmodeloinhibion qf NPé 8tbi3crpncreatic tumor
(10 mﬁ‘? Al rr?%{ggr'tr%téé il SthcRba Rtk phnBlehEbf At HhicEhy

J
combmatlon of suboptimal doses of EMD525797 and gemcitabine at different doses.

cells

Treatment started 6 days after tumor fragment surgery. EMD 525797 was administered three
times per week i.p. at 500 pg/dose. Gemcitabine was administered three times per week i.p.

at 50 pg/Kg. Tumor weight is depicted after 42 days.

Figure 11: In vivo -effect of DI-17E6 (EMD 525797) in combined treatment with cisplatin (cPT)
xenografts tumor models using human M21 tumor cells transplanted into mice using
suboptimal doses of DI-17E6. Treatment for EMD 525797 started at the same day than tumor
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525797 was adm ni stered once per week i.p. at 500

ng/ dose. DTI C was adm ni stered once per week i.p. at
weagire Figure 13: : In vivo -effect of DI -BRTEEPIBEADSSS2

525797) alone in xenografts tunor nodel s using hunman

CAKI -1 renal carcinoma tunor @élFs transplanted into

m ce using different doses (ug / m serum DI-17E6.

o 5 B o Uy el ey Y P e £ shers? s
adminiseaedente pertweekdpuri Stbug/dedsi. cBik yak admngteredrangg per week i.p. at

10mgﬂ{0| noma tunor cells transplanted into m ce using
%7E6 at a constant serum concentration of 100ug/ m

e, S B P00 g ot

(DT|§Z} ﬁenotgraftsunmbr moHeIIHEIS(nnglmarbM&WQ turdenycells Ptrampl@ntpg :into mice

usnngbatﬁif §; %%569,%“ ?gdlﬂ%reﬂntgéﬁ@@%é%%ed at the same day than

tumos cell lﬂjedtlen O'Ifreatﬁden[)bf- Dﬂmstémwsﬂg‘a)‘ter tEimpncell infection. EMD

25 o BB T A1 O R A0 i 0 nc

per waBKilpe €50 imglkg. chai n (human kappa) as used in the
expression plasmd pdHL10-DI-17E6 (codi ng sequence in
FiguteptBer. Irceise-ediedt of d1-17E6i (YD 62079 alonein xenegrafia dumor models using

namf PR B0 OB e SPHE Dol SRS st coses o
m| sérdmBDI-DIRB6 seaxisrtomonolumei(mim 3, X-axjsitdaghai n of Dl - 17E6
(SEQ I D No. 29) Figure 17 C. DNA sequence of constant

Figutel thtin eivai-effeaf of |- 17EB6 EMIEGRS 97N ccpibined tgpatmentgvith cetuximab
e f | B R R EHARRR BroP e TR E i o

constangkrine chre@ulyatixinadf 1 0&eg/od @dd Erbituk et eyjp$eesfs4 ng/Kg %mﬁ %mg/Kg
17E6 (codi C
ook HIRD AP SoRe e Lo e 457 iy RArgBhime (nm3).
axis:adzyst ant sequence in grey colored, variable sequence
initalics; nodified 1g@ hinge in bold) (SEQ |ID No.
Figus) 5: Plagmicemas ofDI-DNES sxyessiareplasmid adHaHO-DHIZEGY2RNBPTR).
of DI-17E6 (SEQ ID No. 35) Figure 18 C. DNA sequence
Figuad 16 o8ehemmdticistravtyrectfanab 6Xi-1DES (BB 528E9Y)I D No.
37)Figure 18 D. DNA sequence of nodified IngI hi nge of
Figuteh®7 AeGumpleteaDNAGqBencETHRI(1ZES flom e tragsiptin @ﬁlﬁ&omgodon to the

tranel%mﬁﬁs@é’ %a%ﬁ%?ﬂ%’éé%@%ﬂ@ﬁﬁ&ﬁ kQBp gsn]u%g@ il tRE@xpression

plasmeupxﬁﬂic‘!@ -DE17TH6- (CoEtg(BaaeNE |N¢Jppqr'3;asqz|agg ngn-zeging sequence in lower
| bl B4 HAtalics) (SEQ ID
cos Y SRR slplBE g ol SR eB o
No. IZ'D No. 25). Figure 20B: Protein sequence of var i abl e
heavy chain of npuse anti body 17E6. Bold
Figure 17 B: DNA sequence of variable light chain of DI-17E6 (SEQ ID No. 29)

Figure 17 C: DNA sequence of constant light chain of DI-17E6 (SEQ ID No. 31)

Figure 18 A: Complete DNA sequence of DI-17E6 from the translation initiation codon to the
translation stop codon of the complete heavy chain as used in the expression plasmid

pdHL10-DI-17E6 (coding sequence in upper case and non-coding sequence in lower case,
variable and constant sequence in grey colored, variable sequence in italics; modified IgG1
hinge in bold) (SEQ ID No. 33).

Figure 18 B: DNA sequence of variable heavy chain of DI-17E6 (SEQ ID No. 35)

Figure 18 C: DNA sequence of constant heavy chain of DI-17E6 (SEQ ID No. 37)
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sequences represent the CDRs. (SEQ ID No. 26). Figure

2 1A Integrin Binding ELI SA of different versions of
wepyoaeesed anti bodies . cross (x) = 17E6 PCT/EP2008/005852

VH 425VL-g2h(N-Q double cross ( = mAb 425 triangle =

DI 17E6 VH33/VL60. 2-9g2h(N-Q 2iasrond = 17E6- g2h(N-Q

Figure 2 1B: Integrin Binding ELI SA of different

riaf B 3 Sho AR A BRI PR peliclehi b

DI-17E5(SED I NBR3Y) 25VLFRA/ VH33( C60Y) - g2h( FN->AQ fill ed
square: DI -1

FiguréEB8\A. GLor2ilEle- heaG)/ LI BIRA 34488 0G60ND |- tyBE (SEQ-IRQ)o.f41) | ed
circle: D-1 7E6-g2h (N-Q (C60Y) The foll ow ng

Fiquexiarll GempletsdighbehainBNAsegnenasnof - 17661 BER 1B B

However, although using specific paraneters,
Figuremloac LPretein sexfuenck sft\epiabletlight ¢hain ofmeusei antibedy 1&6. Bold

sequeiyRl GHE PP LRECe (SR O NG  he | nvent on can be

. ' i th . |
L e e e N
sequéntdshregiesentathe GDRsN(SEQ IDNo. RBvent i on: I n order to

reduce inmunogenicity in man, DI-17E6 (EMD 525797) was
Fiqureeid\: Hyitegein BindinigzElt| BArof différand mersions of gnginesres gntibodies .

crosflf) | Dot B GBFEbca Car i er . This antibody was

doubiecresa(d o= frAmM25i ce | mruni zed with purified human
i avb3. | 4 ) Sfominmmuni zed mice were
‘”angﬁ§ed)®9?§%%b%é?€®aé ell's and one of the
diambRs &l 17E6g ghlydrQroma cl ones produced nonocl onal

anti body 17E6 (see for exanple EP0719859). The
FiguieyiB: dntegrin &irding Bld Spraf differery versios 2f dhgioesredastibodies .
. deposited. u _18:5(32160. In principal the variable
ﬁ”edr--fé%fgz%én%iﬂe{]‘?@%r&g‘m VL) and heavy (VH) chains of
triangler DIAe7 BEREGO\RODR -GV YERAMVHA3(S60Y -g2hFNARe so- cal | ed

e A ERBIF RO SR 0L
fillededircle0 pPE 17 EBRg2MN:Q)(OSOYYH and VL sequences were

designed to retain those anmino acids fromthe murine
The &tiowiag @xamplesideatrivedhe bivadiiongn fgrthet datails. HovEmRE altheyghgising

oS DR R LBO 40 DI 1 Mo hed o,

I'n a human )
skillddstirsoresn easby tordiutierfrons theae datafthati theinvientian ¢ay be carried out with

analaffl nlé%ﬁaag% rﬁ&%c?sf yi ng expression rates an a

préession system Thus, the anti body has be

Exaregeﬁ_i gned by nodifying the am no acid sequence at
al positions to reinstall binding affini tg/ and
Construction and expression of the engineered antibodies according to the invention:

In order to reduce immunogenicity in man, DI-17E6 (EMD 525797) was made by de-

immunization and genetic engineering of murine 17E6.

Source antibody was monoclonal mouse antibody 17E6 as described earlier . This antibody
was generated from mice immunized with purified human avB3. Spleen lymphocytes from
immunized mice were fused with murine myeloma cells and one of the resulting hybridoma
clones produced monoclonal antibody 17E6 (see for example EP0719859). The hybridmoa
cell line producing said andibody was deposited under DSM ACC2160.

In principal the variable regions of the light (VL) and heavy (VH) chains of murine 17E6 were

analyzed in silico with the so-called de-immunization methodology (WO 98/52976,
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expression. However, it becanme obvious that while
i nprovi ng expression pattern binding affinity
wale@ooared and vice versa. Thus, a |ot of antiBOOEP2008/005852
versions had to be constructed, which were
investigated for expression_apd binding affinity. The
new version often show surprising results, which were

wo BT i E HeEe L Rissmvermalsayel B el sRMHRS, Prdmmypiged v+

and 9K @é@ﬁeﬁc@@ wétd desigHidan egtainthosendrniho diids érofi the snurinewsieggence
Cg blndl aff |%often results in newantibody
criti 'efPE'P'BH@gh ha§ Ba&D8isndi ng affinity and expression.

her e a 0i i ct whi
Using 5% fachBolaay poRB ot caranghed whithish B A Bicep o B
imméndg@hiddy 4 hivmbiY intRsduae bub @asioshew s\AﬁTcleﬂbbﬁdinQW? and satisfying
de-1 muni zed 17E6 (DI - 17E6 The variable r

exXpresfion fagas an Wﬂﬁﬂgﬁ%{laﬁ@ggg;aSE pﬁygﬁrg, Rus, fhe ?fg'%ﬁﬁ)bgés be redesigned
by mSBRARSY ﬂféaémuﬂmab@%@hiuéﬂoﬁﬁat @%I Cfio@itibﬁ§ to rRinstdchirdfing ¥¥iey and

de- |nnun|zed in silico el nmunj zati on

eXPressiath hlowgyen st Resapes ?@&%BB@)@V“"WU&VP@ FEREgsipB Patien finding

affi nlgy A P dldlviRRier ) Thus, Hlobof REibddyareréibnsdhad to be constructed,
e-i nmmuni zed version of the VL called_VL60.2 and a

whicti iy iRy RSP B SYRIASSAN AMLDIANG ANy TR version often show
surpﬁ%}‘ d(_!; FEE‘dﬁé Z@flchlW&@ v Bkpeatdd wRESInSlebilg debigh Mas\Bidthed. Combining

produced by transfection of manqmalian cells
seqqeet:%ﬁ fﬁ‘é’ﬁ am'mﬁyrvgrsm SHAWINY 980d HPIeSFID Wit RAVPACERAT anHRody

versioN® SROWIRY g86@ bﬂangE@Frﬂﬁbﬁ@h ?é%u%wr%ﬁ@érﬂlbody b@rsmns havung bad
framework “regi ons  of

ht chain were re Y
binding G8IthRNg CHOREFIPR INeIeTen At AiRAgy Pelcied Pt b%Pg‘%?g%'OatW ch specific
antlb%ldy md?ét%@'eﬂc:fé’tﬂid@@?és@ﬁ)n”anﬂﬁdn%%ty Wl hdigossibie,

the unpaired cysteine-60 in the whi ch was rare
Varigi® it o?%“@:ﬁﬁﬁ&ed\’ﬂES?DﬂYfEézed to tyrosine (C60Y)
0 provide protern stabiTity. The DNA encoding the
The Céﬁh@ﬂle rdn@TéS‘ﬂfHezl@ﬂt S’@L) GRY héa\FaVH) chﬁhg of thémauzd ménoclonal
wer e chem cal | ént h§3| Zet?\e de

antmgvﬁgeeé%ﬁsmo@?s o200 200, WorR S MhiZe
meﬁkﬁloﬂ t8&Khofidy a8 %ge&r idd18bNSCwhibh égthdvddi pﬁﬁentﬁh’ﬁ hepesesll epltopes

Thisghe.tin Ede U P PROEMSEE Lbogler VIFRS fests o Ciopded version

ofthgl\mecém@gw@@l ned by selecting NSO cells for growth in
lipid-free and serumfree nmedium which consists of

De- "§MLJEQGFE'¢EEF@”{I%W' dohsigemy suRe VEsERbad \AMBprizddKugggwdﬂauﬁbctlon of
ruvate (lnvitro rc
el A s S 4 e e

Tr opol one et han

To omwtgp @lxaqﬁs%l@n qpﬁ}}'@[n,eygg%eglopF 8 rpggtoca%gl \g ,{gagﬁsl by those of a
hum%¥§iE&y B8 8RRy (KetfleHorO R d1Gi1. "RAtiMEAGINSériHg 9177 HT1990%

(v/v) flltered DVSQO (Mer.c % (Vv/ f
Furthesig{a, deg ¥RRayed Cxﬂglaéﬁ&."a o VP g @%fﬁﬁ% arfigg)Vhyseauences,
was Eéﬁfeﬁegrt@gr&ir@@%% eshodiadopondtein @tBilty. oned medi um of

the NSO LD cells. Construction of the expression
The DRAL &Hcobip thd fidal BENRARMUNZEd QLADgETESIVL, i 91| anderH (Dlel 7E6VH,

Fig. 1A) were chemically synthesized, using codons optimized for mammalian expression.

Origin and source of the NSO-LD cell line:

The mouse myeloma NSO was obtained from the European Collection of Cell Cultures
(ECACC #85110503). The NSO-LD cell line was obtained by selecting NSO cells for growth in
a lipid-free and serum-free medium, which consists of SM1F6 medium (Invitrogen)
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sequence (438-bp) froma nouse i nmunogl obulin |ight

chai n gene was used for the secretion of both the
woeawpiand | i ght chains. The gene sequence encBCi/RBR0D$I@05852

- 2 amino acid residue (the - 1 amno acid being the

C-term nal residue of the signal -peptide) of the

signal peptide was nmutageni zed froma serine residue

o0 o e 8L P g oo yBR kG, 16

essemigiranifd A&4&(Insitrager) el g Hlopblose (Sighial 1étpMibth,anolam|ne (Sigma),

Pr ot E dd

and R Bl Easriee (NG ond, Erizen Slesk a0t DaisTe Pl Hiegezing

med%_!i}th'ﬁ}%lstlhi BP$OWRV) frDDMSO (Metols KeaAR M 0vniviv) af admb at
0oza

Cel |l 44:28 s, was .achi eved
metnwﬁeawmsqswsnwp? i water Riorie) 40t iaa v ey and Ho% o
cond.tmnbumdmmgpmeméa-gmc@m to GAG to give the sequence

CTAGACCACCATGG AG, where the Kozak consensus sequence

onkt?chiBl‘ij 6f thi e PredsBn V6dtOKr DB 1 2P6yaN 23 A geﬂl'bmrcﬁ igrat peptide
fhe S|3%nal peptide contains a substitution at

sequenge (43R HoRLR Fates fTANGERSin 188 STARSSRE s Hsgdpr the secretion

of bcﬁﬁ‘ ﬂwe%&tvb‘ @hd $igRhialnd! ITAB gahe bEGuUenEE BAcAMthe %QIa(Hruﬁo atid residue
positron. Since the si naI

2
(the of erigp 249 heing e, Erterauaali oSt sBERIPeRiie) @b s Stel peptice
was Méfg%fmz'ea floR® a SERHEIRRILBPE RiutinelrBsigge (RG@Ld UT]AS) aothaothe DNA

encqgingite £ P e RSN RERICE SOV ABRA, WRer FTARG 5 8 cheated A st

(Lo &fd1) Pro?él'hgﬁhgfnééﬂ@gt ﬁ?ﬂa%)g \ﬂn QQUMHM Ahe Rézék%oﬁﬁ&lsm%equence
ed i

CCAC?/ CARGGasdntorkicgd FRErﬁPEmPHMéPm\‘?l béﬂﬂ?ﬁ&??ﬂﬁ?@Pf‘é"“'a“O" at ATG
(Kozraﬁs‘(ti'tlslt4?"43283q 1@86)Xbﬁ1\s Mﬁle\fefdacﬁjrfﬁ@tbtn@m@tﬁm anfifteacid residue after

i oo AR 1o BAG e bekeBperse K AGCAE R anc

whemﬂé Kot dnsehs RKERNEN &S @HHEUNENEnETOTRGA RS XBEH S8, Therefore,
ere Xho\ replaced Xba\ by |inker | ngltl on

the signalpertide coptaInsERYbstitutign a%/tkﬁé"'(st @MiRA d¢id ferséi’g‘ﬁ@E‘?Et'\ﬁéP'Qat'°”

codc;rhﬁﬂi érfb?l%’rfsﬁgstltlﬁﬂoﬂ dt e ARk lQarspies s e -2 @@L‘lﬂén ( Singe the signal
5), which already contains transcri tlon re

peplieuHERPScHfibY HATHBSP ARG e BOTHP SERg b dhe secreted

protéif GRe M AMtiond RN SIOIHRES tHE ik §6d cHEpbsion v tdantibody product.
constant regions For the light chain, the genonic

The EIRMUKZEE ¥ LANIA V@B%yﬁtﬁ@é@éﬁ ¥6an Mﬂm@anﬁ-w fragfentNaad the de-

e USENA NEEISRRBSE] Pl AR (et encorine VEigaten to e

gen&hn@qéaao(elﬁ‘? ialthETURP Ql'té’@@hl‘té&i i#l %n WM@ahﬁﬂl frAgmeftEngbaiag tiewisignal
stei ne disulfide bonds, which lead to incre

pept es‘{# Simidarlye ngﬂgp,oﬁ@ea\ﬂa Dﬁl&tpép% gw@éﬁgpplb\ﬂa %gﬂbsne resulted

in alPXEoILARAN 'fr%@me'n¥ eH%EhnEQﬁé g@ﬁéei d@btl(%EVﬁg WFlerél)(Hon RpldoRe Xbal by
ion. as foll ows

Ilnkql;dsjlg;topa'&gg[ﬁlsu@qmtt)&)@l ﬂ@@@ @InldlgglilIﬁ@gm@@ts%pfth%maerted into
the ﬂdﬁlﬂ%@(pk‘%gﬂoﬁ%&opbﬁé he), (idcrparbagliBontails BaRs Ribtie? rdyatatory

al rea been descri b Lo et al. Protein Engineering,

elenmasts '&'"S&OQ&bPUhCO"PQB regmenqeﬁ (89%1R%1°Wh repl ace

the g2 hinge region exon in the human 1gg2 gene with
DNA Q@']S&g@f_ﬁ eneei %} %e human constant regions

For the light chain, the genomic human kappa constant region was used. For the heavy

chain, the genomic human gamma-2 (y2) constant regions were used, with the following

modifications:
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hi nge regi on exon, we used pol ynmerase chain reaction
(PCR) to reintroduce the Pst\ restriction site
w0 pavegii@d@el y upstream of the hinge exon using PEEERNGRONSSS2
DNA as tenplate. The forward prinmer has the sequence
- ct gcagAGCCCAAATCTTC, where2dtgcag is the Pst\ site
orlglnally present at the end of the intron (Il ower

First, w?@ lhﬁ t{auﬂ;g g&ob %gﬂg&gqgﬁ qys%lnteedis@fb% bonds, which

lead teepcr@ased disuli dmperarrmalsgaamd priozim eggregathmurdumag phafs:atlbte it was

en 2SR ST HATIRRS DG I bl iR,

consEbRiomaitise Fdyi2a DN ehtadiig ths Grdatificsi1\ huﬁgejfo\lov%:b)pthedlm and CH3

oo 7 BB TR e o L 5 G ER BB, OB i gtecton
18:11dumsg.0r respondi ng fragment in the 1gg2 gene in the
pdHLI O expression vector (see below). Second, a

In or8@titatrégiacetthe AS Rind8 fedibn eken iptthe Homanh fyy2qerk lethl‘tﬁ@ﬁ‘@ilf ed y1
was i ntroduced béPoverIa

PingRFeILXS e LoR P yTReT2seRP i eatios dBCE feeuegipe the Pt

restrfc{-l&%llé)lﬂﬁn&”'éielg r\%%@é@n 2ethemi éxohllfsfhg(lﬁe HNZHDNB( as témplate.
dition was nutated to Ala

The marﬁarm ihap the $qugBFe éé}tgcaeﬁﬁ%/*ﬂ Qdﬂwe £iggag is the Psi
site N a@}r BHsahi fMhe dRd bfjthe'irhfb"nQIdW%r BasHyRNith %bélhgtheﬁphce acceptor

ocated about bp upstream of the transla S@percase)

site, 8pe AGS ML T He '%hPC'P evhef thrimodiigden hingsifegign ﬁéo'?
The feVrtWimiel had HeSscgfiBhcss tc%g@@§g§8é¥dté&l/ th‘ibh HyBAdize to a sequence

introduction of a silent nutation

in thexjnioRGetvsedhe hinge dedigh a0 s H2rRXPBR uE'éf'drqsa't%F éé? op fsti-Pvull PCR
prodU&V&ontérHlﬁle@lemlf & ﬁhuﬂg@fégiﬂhséxbﬁ a&Red Clonfhg snd@RqGteVerification,

al~. Protein i neerin 1495, 998) .
was ﬂa%d tq replpee @eﬁ@meép%q?nqofm%mqrgw thedgne ganetn Bie ;5{:4‘11 0 expression
vect&id@é@b@i \Q HL1 O (Figure 15) The expression vector

HLI O i s derived from pdHL7, which had been descri bed

Sec&f’de&'n%ﬁtdh df Bshlaogsn e @H2 ddmahntE @I (N2978Y); WdShtroduced by
1998 As in pdHL7, thetvvotransir ti onal

overieRging PATRIHOTRAS FE NighGarURisn i aeapes eftcetor nctions

d :%'itﬁ‘ﬁ%%? R haIfRfeet abfissdyans additicH, Phe Q86lwablmdtated t6AR, which
an ? ue DNAforathe Cl\/k/aer:rI]an eprw ter t}%ﬁon e

remwﬁann@etenvairﬁ halpetraell epitqqes greate 'an Gmy

Third QMBI <A 8haY red¥itibA ke 10RSIENAbot 280 Bp (B8 Bark@f the tra'ﬁ@[&tlon stop
Di ego, CA). The nmj or dlfference bet ween

codqdpithevilastyps DNfesqqugRse: pGadingring HS gamaip. hgh's St Site was

destFUyQéf Y ﬂ{eoih%&ch@ﬁl HPé gkt fridkdtiBh (PeCas trean Kﬁétk@rf sﬂeﬂ'thﬁutatlon was
enhancer for this transcriptionunif was dest r&?et .

Introangdm@r@tea new; Wjae Smaksite 4Pe Upstisamofipe slopLaten
Prot%ﬂ ﬁnﬁ%@nﬁdﬁhﬁw roBBPITh&iitatedjeetd mBhIBuRASH 72 bp is a

restriction site. Ligation of the Sail site 5 of
Con§tﬁ%t18ﬁbé¢l§§ﬁ:d%ﬁl—ﬂh@Eﬁfb§fteaﬂ52 Sphl site through an
ol irgonucleoti de Ti1nker-adaptor resulted in the
The g%r@&él&nv&ftor%gmbﬁ |§ GQW\?H IFrQn'I PEML7Z2whiRRh rh@l fbééﬁ de@ﬂ@éd previously
enhancer| ess ve a nuc

(Gilligs; gt ded el AP0B1SH HBSBLFAS BBl ? A tia FRescrptinaLunits for the L
and Hrblhtal?'\%‘?r'i YIHISTHOthik BRUCMVIdhhb RV prérhatet (sBdshmstfﬁcbed 41:521-

clones, which, in order to survive the g
530 s@ﬁé):tTf@rpNA]f@'Hhe QM)\éenhancer-promoter was obtained from n Afllll-Hindlll

fragment of the commercially available pcDNAI (Invitrogen Corp., San Diego, CA).

The major difference between pdHL7 and pdHL10 is in the transcription unit for the
dihydrofolate reductase (DHFR) selection marker. The SV40 enhancer for this transcription
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5400), 2 g/L BD Sel ect Soytone (Becton Di ckenson, P/ N
212488), and 2 g/L BD Utrafiltered Sel ect Phytone

W@ BemeoonIDi ckenson, P/ N 210931). Supemat ants OPCHBP20DS8/005852
474 stable clones fromtwelve 96-wel| plates were
assayed by anti-human Fc ELI Sf¢to identify high
producers. The expression IeveIs of selected clones

Wek-a ‘F urt hor

H noad b
TIT € ||\,| UJII et I} ¥ C\,UIL 5[8?" I‘I UL CI ISO ceofSequence

Baﬁf’ﬁl n|ty (r P WP ormmt ogt aphy. O one #395,| whi Clitormation

4092{“%1?&‘!’“ n%{mlzquf esvip! U Pr&w/&ﬁ)g é@ (2N29 /Q) ( [b\équgncéu)nffn'mzd at EMD

i gal st at] onary cultyre in a flleagk, was
chosen for subcl oning by|l | mting d| I ut| ons. Atterrpts

1 clllr ] H iy

+-—SuUiper-ehe—+ti SUPTI €b ¢ ull((l3 éh&i ) LLocusﬁbH)GCDl

" :Z%&l}g%f OhfunofibtAReERIS Was Eéﬁé L?aﬂf ot OWt Paclebkion J00230 V00554,

6264 181Stmfétléﬁml(hlnﬁkfﬁ¢dr 0] ]en g sequence confirmed
suppl emamirgd to contain % nmM Tropol one (Sl OINEMD Leadgen, bt 4 nt
T7387), 10 ni/L ethanol afmi ne (Sigm, cat. AvapEgongigjntron’ )

626510EHoNaL | 13 Nitddnbidted (eRiovanne, | Y e@dniad Zrzed, (2000Mi t rogession @B G141;
6266NG515 1 30 Yad @ 1iBipy sigBal gff SV 4Hy p¥ [l AE0L6-PXiest | ntepne dousiread at EMD
cat. #!%7e®n19) and 2 g/l Hypep 1510 (Quegtterieen

65161-1380@ 1 1 &lkrikio biadplicatdatnd p# 5X 39@@? G (19783, Prot/INetL o Asecasion #1id745;

(EcoRl) nvi t| fasigiease se@qpm PBE322 25 )?%é) 81‘5“5?1&73?00 rffuence partially confirmed
met hot|r exat e (Si gna, Cat M 8407) for d?ﬁé“ﬁé@@&@é’m
and subcloned in a 1:1 mixture of the co IILISI“

3305BMEN. FF 5240vectiom wi t h 200 | ASHEOTOR (8%t e Anp9359.1 GI:310698 in
9038condi t|i oned conpl et e DVEMVEI®Y £ 8 condi ¥M8Med from
a cultfure of the untrans{ected host NSO LD E®FIcsconigpssEMD
down_and then filter Pd) Faor subcl ani ng., r‘Q]'I"Iu%en\Anr e

9039pbeat ed DHFREDNALO cel | s/ wel IS'"IOWnQ?GﬁWéIC‘ImSH‘I at |eSsauencyonfjped ot EMD
two waeks, subclones appé éPt%?ﬁi) ;ﬁgyﬁg %\t es-¥&ht ai ni ng

10 and 5 cells/well - The

han] | o
0 P@becﬁeﬂ‘trﬂ‘ﬁﬂ@ﬁeg h‘gDﬁf%r %g'fpﬁca %Ig(zl.(}%ﬁ/fp Ug'ce t e uenc?ﬁ%i Z?ftEMD
vas_only gér'g ol ms-?I,fé SheHAC W I Supy of
16 suhg gpmse 1 QBRI vvel I plates (10 ceI I s/vvel I )
and 1 [stbcl one fromtwo 96-well plates (5 cells/well)
9688“652? C%QM@@IMQVSI Rbf sV MaRordnGn Bildt SR8 d. t hieaccession AF316141;
hi gh- greagugiong cl ones wel irg18.9896-9516r r PA [aSsmknpsjonfirmed at EMD

The bdst subcl ones were #395-2 and #395-6 ‘ﬁi“&ﬁ‘lum ng
1. CS9nimbaik (r@ﬂdma?z% igyé iitrorf thd Telner gah [om?@en(thHHA)DH n
1 7E6§26VE9 708 bectt adideipaliiighed sqvasrea Tha pFFEL 104001 TEGGOABRE(N2970) vector contains
G at 88X TFae835i O 994, ahB0GITat BByl Ehre peslighed segyeppe contains C. A, 4, G
AC (apladditivnel 91 vaad 6a(:’bﬁstemfe‘tveﬂos"’t"i‘sansf ected into NS/ 0
2 ceti micleaivd (rWvatitienstin ety dﬂiesd%?’efov’gchew dfre pdHL10-DI-
17EGTRYDRYSY baptor MG peldished sefiseree §ﬁwﬂ§10c431#7 séf dARYR) arfor o
G at FxhT es¥Ph & % &8 Irar 388a T ¢ 926 anrcb 9%y ﬁ‘?f‘ﬁ'”f@ cprgins C. 4
G, ACGr ¢ddpienq! @) &r f”l”éféﬁ(e‘gﬁ“d’v"gliﬂffmsf or t hr ee

I7E6Hf1(]]\’|2?ﬁQ)g¥:d?o@§ V@‘@P‘F mdlg gergggtgen ﬁ? DIt %g éy %:l th ectoLr]cl‘)o-;l?)t{Z-ms
Aat 5§g§’ aézgélfzéti é(aﬁ% : gzﬁ 66ugnc§ 60)1 a{ms ot fg)%ctz(ﬁ\%ﬁ] % n@ t )
4. el rii¢lectitle (0 vasfantdmie )vector an
the pubkshertpequepres Bhemdi@-DId @%C@WV%{I(’YZ 96@ R c?"é‘f”rsg%?gg o heiited

sequeaqesgyains K8 PO Resi n col unm chr omat ogr aphy,
reconbi nant Protein A chromatography, and Q

Generation of Production Cell Clones and Research Cell Banks

Transfection and selection of high-producing clones

The expression plasmid pdHL10-DI-17E6y2h(N297Q) linearized by the restriction
endonuclease Fspl, which cut once in the sequence encoding the B-lactamase, was used to
transfect NSO-LD cells by electroporation. Electroporation was performed using a Gene
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Sephar ose col unmm chr omat ography, followed by Pellicon
2 tangential flow diafiltration for buffer exchange

WO paog/of@pimul ati on buffer. Virus inactivation apdI/EP2008/005852
renmoval steps are interdigitated into these steps. The
virus inactivation and renovaRk7steps are not necessary
for purification per se, but are used to satisfy

) al erat . . y o
skl ) S4BT RIS CATHRY i JELOSTAGR, O ik s
lengthu BtablyttraFiséectdal dlories wdre tshiec®ed byrGowihtin Sopgr G medivin

| oh o : . )
sl A 20 AR b, 38, R apPL i Super o
meditan¢cmtaing 9.63IgAhAGY CDHygridoma mekdiusn (Amiteoge_heH/N/\BM%JBS), 252 g/L
sooi oty BB NSRS, 2HO1ED ASESHME o genvate (rirogen,
P/N 00-0836DK)y 1616 lin L ighaaiyineSighiao AN GB5HONE gduglucysei (Bigma, P/N G-
sa0FRED SREPLSal A R LM Va3 £, BAEZH o6 rratires
SeletErRtygirea@ecton Dickebsenm /N 24083 BsSupetnatahis of apow 93# stable clones
romieh ShSten i SR Rer ooy SiEh s LR LA i produers
The bgptessicH ledéels mgd&ﬁed/gﬁﬁew\é(&%ﬂw. nfirdiedry recomighantirotein A

nmu ed: a. t ] f '
affiniip ony gresrlpararvy Gape b phitn BrodsRothaly b BFr
17EGRChENHI7E) (MEEHA) Th Reminabstatiaraey culjuré/B0MVRS emET Slaghy was ctibisen for

The resul hrs‘, af two sets of transient transfection were

subclonipgehy; aiing aiioN e | mm 17E6 nutant (C60S) expression
Atter!@ﬁt\éﬁlg1 s¥$plcior%?hi§:ﬁ%;§€ B)(ntnéc@ri‘?j 'v%rr]%gtg{ siﬂ%%s?sm ?ﬂeﬂeﬂ)rg Ii'ﬁs)ngﬁm% was
adap‘léﬁ[éfbﬂf?{ iHI'ﬂinglgﬂ?/@{ge@j@h((lﬁWmé@, call 3 2194 7-026) suppBFeented to
n, nm - . . '

contiang_Slpl\(lI quﬁol Agfégamca&mg%g? L%é%%?'%gﬁ(@ﬁ ;:Eb)# E0135),
10 u %6 Gr\%txlirg Qﬁ%vmél lyoprlizedn nvitlogéd ICatgiad 13D6T-018), 2 g/L Hypep 4601
(Queﬁé / rngtg:g\aﬁg%ﬁzéﬁééy %%%P;ﬁ% I-E@%pg?lio F(g%ts%@\kglrgglo%al, cat. #
5X5§053§,r3.31|*> gnME%ILitgﬁ'\mme (gg/gg)geg,; Crn?t. Hlé’.lEZBO@B#ﬁ)B#ﬁ apd BDeM methotrexate

. confro n 7E6 .
(SRR g alo b o ARl s BrsseBRenY saRupet g | bRkt ne complete
DMEMYFH 2 mkliuhinwith 208 hM fethoze X2y add Behditioned complete DMEM/F12

med%&%\ﬂl ﬂ%e@&rﬁ%%ﬂ&pe/owﬁ%ﬂﬁtr%%g{eag'd?{%g Ngo-?:D]c%ﬁs,%g{deown and

thenhﬁ/&%ﬁyg@& RULEBAAG >EAT8 Were/paRld- 1y B | GhelsA@Il ik 26-weBPlates. In about
two \rn]/geks, sutﬁ:?on%%/argpeared in the plates containing 10 and 5 cells/well. The subclones

/-]

in the wells were inspected under the microscope to ensure that there was only one visible
clone in the well. Supematants of 16 subclones from two 96-well plates (10 cells/well) and 1
subclone from two 96-well plates (5 cells/well) were assayed by anti-human Fc ELISA and the
high-producing clones were chosen for rPA analysis. The best subclones were #395-2 and
#395-6, producing 669 ug/ml and 735 pg/h‘ll DI-17E6y2h(N297Q) (by rPA) in terminal

stationary culture in 75 cm? T flasks.
Expression of the antibody

Mammalian expression plasmids were constructed, transfected into NS/0 cells, and stable
transfectants were isolated. Typically, NS/O cells were stably transfected with an expression
vector and introduced into a 75 milliliter culture in a T-flask and grown for three days, such
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17E6-g2h #66 (chimeric control) 271 ng/m 1442 ng/m

Del nm 17E6[ VL60. 2/ VH33] - g2h( FN- >AQ . #1 (DI control) 65
wogios1@88 ng/ nl Transfections with m niprep DMNAI/EEED$ION58S2

17E6[ VL49/ VH33(V20M | - g2h( FN- >AQ) #5(mni, 4Qul) 5

ng/m 0.77 ng/mM Del mm - 28

17E6[ VL49/ VH33( C60Y) ] -g2h( FN->AQ #10(m ni, 4Qul) 119

that t\ﬂ%/g?ﬁe g%@%s@bogfﬁ GEtPce8lp¥r ﬁﬁi‘ll@érn@nﬁbmg @&‘?d?ﬁons the

resu I'sS prom sin Y resul
concemtralionwif sécratedi P+ IgE6INS abaub 50 r g@&mmraﬁ@/wf whi ¢ h
have been done, we will have to nmake sure that there
Purificgtionoofl amgiodyn bi nding affinity. The GEAA to DGIV
reversion inproved expression by around 0.5-fold to
The antiboblyl carT he putifid usinguirt seguencerisping og pll Diheifgllomdng steps: Abx

e e 55, 3R RSl sna

Sephaoddeaailungn neramatogsaphyc faowed by Rellicort 2 tangantisl 8ow digitration for

ot iR by R L YR AR Y R s

interdjgitetédintoPesp diteps O TRAVIES] WAGBEEB0S)d remryaxEMmS Jre not necessary for
T e,
nssaf R EFRLEDIAAE bl 0 AERASTl b Rsb sy

The akilty of B! DIEB[EWEB!R(O@G G bindlalhaDEMegfin weslasFayesAGINBEOYELISA.
Brieféz%%%}g%é%uﬁ% %.E@Jf‘é;vg%%%g%@ ﬁo%@c%ﬁaﬂﬁe Ll’pha V integrin, wells

were tE6) WeBHdCa0& He\hotad BGINGJy- wapagsEed-a@prdiaBtostaadand pigcedures.

Dl -1 7E6[ VH33(C60S)/VL60.2 (DGIV)]- g2h(FN>AQ 467

3138 ng/m 17E6-g2h(FN-AQ (chinmeric control) 587 5425
Exampled: 17E6- g2h (chinmeric control) 537 3683 ng/m
DI-17E6[V|—|33/VL60 2] gZh(FN— >AQ) (DI control) 48 669
Genergtionl of A ditergE6pi\ans j 1O gigr and binding
afﬁm%SC oh ng/m Di-1 7E6[VH33(CGOY)/VL49] gZh(FN—>AQ) 371

m The ELI SA data showed that expression |evels

F
somp GRS AP B Er RSB B,
Probeomini exatéssion: Wee exme@tm'r levéia of mhdgwmﬂnlg@mlppmq;@ even lower

results showed that C60Y and DGIV
than\é%g fg‘t% %@ﬁéﬁncreased t he expression |level of Del mil7E6

from1lx to 3-3x, whereas 0S has mi ni pal benefiL.
17E6VH 425V|[Frgditnl FRER€6 AQNSAfen EHECT ol NSKEPg t r ahsi ent

ch17Eb-ERBA ACT | ONS-Mmeme done: |15ugml IND

o4h(NtoQ)

delmm17E6 VH33-VL60.2- [0.3 ug/ml 1 mcg/ml 1.6 ug/ml

lg2n(FNtoAQ) (96-well)

delmm17E6 VH33-VL49- 0.7 ug/ml - -3 ug/ml 10 ug/ml

Ig2h(FNtoAQ)

To increase the expression level of deimm17E6 VH33-VL49/VL60.2-g2h(FN to AQ), we

mutated:

a.) C60toSandY in CDR2 of VH.

b.) GEAA back to DGTV in VL to restore a H-bond network but a potential weak T cell epitope.
c.) V20M reversion in VH

The results of two sets of transient transfection were summarized below:
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Fc ELI SA 17E6VH 425VL-g2h(FN to AQ in triplicates:
28.5, 26.7, 18.7 ug/m

W®Re0YPEBPOVH33( C60Y) / VLA9( DGTV) ] - g2h( FN- >AQ) i NnPCT/EP2008/005852
duplicates 2.1, 1.7
Dl - 17E6[ VH33( C60S) / VL49( DGTY) 9g2h( FN->AQ i n
dupl icates 2.7, 1.7 17E6-9g2h(FN->AQ in duplicates

Delm Wuka(ﬁt %&B%[Q&eséog PeyeAf MQ otﬁ@ﬁﬁHﬁ ’ﬁgnklgntm Rsi

—

mn:&lal't fPER.C6, 24 ug in

10¢ .COMtTor) Z7. —uearly, changing the VL
sased t he expreSS| on |l evel to thafyof the @2,54Ab'

Unfort tel EVH/4 L 2h(FN t d d
Deimp g PR SoAOH UL AR W Soe 1 gur 03 ?OQ/ i SRy
DelmﬁlOWB(QVE@M(!T@S)S}gZh(ﬂNa?K@I#m@ pr obl emis. meg/mbl I omﬁhg/ml

{ d bst
Delmmbgﬁ'}fi@%f%WA?%QA‘E@QVC%%B aBGT%\%VI %/n%P S '6§1Ur%}n9n3
DelmmBFEGNRDCOGI)-s2hfPH AN # PLaeytrad) - 17E6-3veB0. 2(
17E6 RAAFN-E AQ) 11 kififReniéddmtt a0 0Y) - g2h(FN t 0 1AQg/m - 17BBI6 ng/ml

1TESES IR ORI 2( DTV w t EE&XFB/S S o e akBY

-g2h(FN to AQ CeIIs ver e transfected aIthough t he

(since restriction digestion cannot dlas:?-l ngU|sPay4

Delm[rﬁ‘%@dl@i@?@ém( Eﬁ&‘r?)’v}f/ﬁﬁf] gih)(FN %ﬁl ni ngoi xtgemlTS P ang nfddP

Dol eSS DR QAR A BR [IEVBIY of P neml”
17E6 g2 #ordchméric deltrolyl 7E6 VH wer e t est ed, ZEﬂemgémlse d é443mg/ab

ane evel
Demfl BBV IER EIRAESED L Eupare, B o oVl g
reversion (VL1 did not bind). Consequently, the Pto L
Trangf g Anifipre was made to restore the binding. It
Delmmssqa'ur%dqnpfzmvmlcgznteNmYmmm—%l)( comgimi uct ao0Behgm)

Delm{nnl P F\ﬁ-lB ?%ﬁ?ﬁ%&%WLAB)QGWMuDT ranSiBMt 745 ng/ml

one Using controls 425VL /

chl7E6 VH (construct c belo and chl17E6. Cons
C60§ has anly fmarginpl IBREGUSMeRY “ﬂf@r%)él @QOYarepulbis-P9BiGNg y‘HS qsf’PY result

holdé wilg 'rrmﬂp? DMlﬂ3 thetramsfadtiérns AQnictbhdve)oebh vdéﬁé\ﬂtel\ﬁ/m HaQe to make

chl'7 VH g2h(FN t o Al 7E6
sure\ihat pare £ l9Si DIBHOR Y. TS OEANRIE 1 R0 ISR ImpfR s
expreéFIShyERbuR&BBLIR t6 Q%@dTh@VQOWTééLﬂt With m@gprep DRIRYs hbGeliable,

expression |evel, constructs a and b with DI-425VL
but tganstection kassbeapdigpeaia with maxireRPNAf t he ch17E6. NSO LD
production clones with pdHL1 0- 425VLFRS/ D1

ImpraViR§ ¥kftes A6BedimAHT EBR e GOIRRINgRW Edhstrds-wilte asel to transfect
NSO cells:

pdHL 10-DI-17E6[VH33(C60Y)/VL49(DGTV)]- g2h(FN->AQ)
pdHL10-DI-17E6[VH33(C60Y)/VL60.2(DGTV))- g2h(FN->AQ)
pdHL10-DI-17E6[VH33(C60S)/VL49(DGTV)]- g2h(FN->AQ)
pdHL10-DI-17E6{VH33(C60S)/VL60.2 (DGTV)]- g2h(FN->AQ)
pdHL10-17E6-g2h(FN-AQ) (This was made to compare expression level with 17E6g2h.)

Test for transient expression in PER.C6 by HuFc-ELISA: Day 2 Day 7
DI-17E6[VH33(C60Y)/VL4XDGTV)]- g2h(FN->AQ) 304 2518 ng/ml
DI-17E6[VH33(C60Y)/VL60.2(DGTV)]- g2h(FN->AQ) 233 1674 ng/ml
DI-17E6[VH33(C60S)/VL49(DGTYV)]- g2h(FN->AQ) 433 2734 ng/ml
DI-17E6[VH33(C60S)/VL60.2 (DGTV)]- g2h(FN->AQ) 467 3138 ng/ml
17E6-g2h(FN-AQ) (chimeric control) 587 5425 ng/ml
17E6-g2h (chimeric control) 537 3683 ng/ml
DI-17E6[VH33/VL60.2)- g2h(FN->AQ) (DI control) 48 669 ng/ml
DI-17E6[VH33/VL60.2(DGTV)]- g2h(FN->AQ) 142 1302 ng/ml

DI-17E6[VH33(C60Y)/VL49]- g2h(FN->AQ) 371 1535 ng/ml
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pdHL10- 425VLFRs/ DI - 17E6VL60. 2CDRs/ 17E6VH33

(C60OY) -g2h(FN->AQ - Ab. Grafts with (FRL+FR2 only) are
woetvexpsessed wel | and bind poorly, whereas gPEIF/EB2008/005852

with (FR3+FR4) only are expressed quite well and bind

well. FR4 only did not work 3lhe table bel ow shows

that FR3 only did not increase expression. Transient

t f [ [ - -
e R o e Bl 145 PR ABY B PG ver

comp% @4%%8@6 %?I:CI(B dEslon(legdI$Tb) (CBDS J(DEPY)Lddanbinations were higher

3(Co -
than (hEBYRLGP TGP IbRARR SR e s SR e AP Dagd DRTY peparately
incre%%_d)g_ﬁe4 %gpr@séign lRlellof DERWAPES from 1x to 2-3x, whereas C60S has minimal

VLFRs/ VH33( C60Y) - g2h( FN- >AQ 20 7
benefts 5 DI - 17E6VL60 ¥)-gznt 9 P31 024

2CDR- 425VLFRLFR2/ VH33( C80Y) - g2h( FN->AQ) 4 5 6
17E6WH/ARBIVE\a250F 19 tepiQ) and/herta)) t’é%%%t-"%ﬁffﬁf&"é&%)m flogg:
B:-bégew_eo 2CDR- 425VLFRL L/ H33( C60Y) - g2h(FEELISAQ) 3
; VLE0 2CDR 425VLERS/ 77E6VH: 92h( FN->AQ) 127 15 65,38
1

6 ! : 68
; d17 [ﬁ % %&gfg%fﬁbfl e53 ;-4, 53 66 47
cl%‘ 6[VHI3( 3N i du%’ faalds 8 428 17 Stabl e

EE DN IR in-ddplidate ik 2odtonT25 1 asks aBAKPr ot ei n
A F%S&{Qs/(%)co.ma)l 7E6VL60 27.4,20.0

2COR: 425VLFRs/ VA33( CB0Y) - g2h( FN- >AQ) #423 38 #433 135
Clea#ﬁcgﬁ%a%ré%tﬁém iASrkabdd the Exphdssion level to that of the 425 Ab!

Untogumseiy QPR B RGO A SR vl i eimufreioh

(seefrigu2l)e because of the high expression |evel of the

In or§érablsEIvalER &prédstumasindingl plodauthe followirg molesuls weTegonstructed:
affinity. Exanple 3 To characterize integrin

T8P SREAukP GLbstit@onSin delmtn17EBI\EA, cel lul ar ELI SA and flow

DI-178Y VREEIIDE TV)with TS8P / DI-17E6 VH33(C60Y) -g2h(FN to AQ)

DI-17E6 VL60.2(DGTV)with A44P / DI-17E6 VH33(C60Y) -g2h(FN to AQ)

DI-17E6 VL60.2(DGTV)with TS8P/ DI-17E6 VH33(C608S) -g2h(FN to AQ)

DI-17E6 VL60.2(DGTV)with A44P / DI-17E6 VH33(C60S) -g2h(FN to AQ)

Cells were transfected, although the final constructs are being confirmed by sequencing
(since restriction digestion cannot distinguish recombinant from parental). Combining the
T8P and A44P may be necessary. Grafting the 17E6 delmmVL CDRs into the delmm425 VL
FRs. The expression levels of delmm425VL/delmm17E6 VH were tested, because
delmm425 VL may not be expressed to the same high level as hu425 VL. The DI-425VLA1,
was used, but with a P to L reversion (VL1 did not bind). Consequently, the P to L reversion in
CDR3 was made to restore the binding. It was paired up with delmm17E6 VH33 (construct a
below) and ch17E6 VH(construct b below). Transient transfections were done using controls
Hu425VL / ch17E6 VH (construct ¢ below), and ch17ES6.

Constructs Transient expression by Fc ELISA
a) DI-425VL1(Pto L)/ delmm17E6 VH33-g2h(FN to AQ) 25
b.) DI-425VL1(Pto L) / ch17E6 VH-g2h(FN to AQ) 69
¢.) Hu425VL / ch17E6 VH-g2h(FN to AQ) 8394
d.) 17E6-g2h(FN to AQ) 643

The transient results showed that while (c) gave very high expression level, constructs a and
b with DI-425VL gave levels even lower than that of the ch17ES6.



anal ysis were used, and these allowed us to identify

the av chain of integrins as the specific ligand for
WEROISABRIO7. EMD 525797 recogni zes purified  PCI/EP2008/005852

av-integrins but, as expected, had no reactivity

against purified allb b3. EMX3B525797 also interacts

with human cell lines with av-integrins on their cell

NSO ;s_grgrg%t,oh@gﬁg@mﬁnt ly of the associated b-chain
subunli 525797 and LM609 i mmunoreactivities

ocHL B 25N BEREAT PRS0 2T e (RS C RO Nk U AL A
deLHW/-‘.ZfSWﬁRFfBI eu@.@svréed?géghgmvtxvﬂés k@@&é} WNBAQ)-Ab

ocl ona anti-avb
Graftg wrihd FR3HNR2 pnlumr@mé sémrﬁmdwv@hartqmm pe@lw whergag grafts with
0
s (FRIZERA) bl Bl SlpreqiBl QS Well 3R BAIIRNCTR 1 S it wor | The table
below shews thebER3 oply-did nefiacrreseexrsessitihas; HT29 and
Col 0205 col on carci nomas; SKBR-3 breast carcinong;
Transkdt@Bnsfeipreih PERSI6CI NONA; and V+B2 ocul ar nel anoma. CV-1
is a green nonkey cell |inelf&ND 525797 % coliffl zeds
poeibdai@N and nonkey av-i ntegri ngmon| yymiandue ovdr@r (ugm
D7 e @S2 sviFReyHpboeQulF@Faahasi s7of or thi s unusual profile
DI-1783 @80 2D rbvIHRBERIHINCOBLIYN-@1 al 7 Shedbsby epist ope mappi ng,
D175 A SLLETROSVIERIVBACsRMFN-aad X- kery CO2108 ySt &lsl ogr aphyzesThe
D762k 200k s ReNHEedy) ByFilae) 17E6 1S confissred as unegue
oi-17d6@ sd RUFRRIESVIRRWVHBD @I FIDYRQ) MTUNO preci pi tati on and
DI-1788R8d 28R shlFRiViisRganak-yysl S perfornmed wth several
D17 et Sz sviERAERl-@2ndN-baTTUNOgERicE | t Y 3sFhe datia show t at
s2svibeskigEGNLAR) MUCh | ess | mmunogeri ¢ tdsan tlve oriogi nasie
17es SOMEN-RG 17E6 version. Figuresz shows thats nurine 17E6
serum | evel s given to an experinental animal decrease
consi derable along with the experinent tine. On the
stabl©didA&in 1N, EEMIPR neeehasksof nDnkey anti bodies with
speci ficity against mnurine 1/E6 increased along with
proteib MABecRGPEr i ment tinme and i nve,gl.aﬁl y correlate with the
or17deAbkd 265k RIAIR chHERFERRUM | evel s. This inverse
wmxsCOrrelation suggests that maine 17E6 is highly
w33l MUNogeni ¢ i n nonkeys and m®n, and therefore nonkeys
s3a OF humans devel op a MAMA respectively HAMA response,
#10 Whi ch adversely affects thesgharmacoki netics of nurine
17E6. Anot her aimof the study was furthernore to
D117 Sk 4BFkrRAN G EGBRHE--AGL | Vity of DI-17E6 in a nonkey
« Matrigel plug experinment. Fegfs conparison, nurine 17E6
» Was used as reference conpoynd. Four dlfferent gr oups
cont ai ni ng one single animal each were used: vehicle,

DI-17EA-g 2 NioBECERY) 3@SAioREN agihefinggmalecyle bﬁg{;\q@g of eghigh expression -
level ¥ i S8 NSHL BTBIoKSs aMPBEGSe tPEBINS GfhdRRLatfinity:

10 Example 3

To characterize integrin specificity of DI-17E6, ELISA, cellular ELISA and flow cytometry
analysis were used, and these allowed us to identify the av chain of integrins as the specific
ligand for EMD 525797.
EMD 525797 recognizes purified av-integrins but, as expected, had no reactivity against

15 purified allbp3. EMD 525797 also interacts with human cell lines with av-integrins on their cell
surface, independently of the associated B-chain subunit. EMD 525797 and LM809 immuno-

reactivities are depicted in the following tables:
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injection (in the arm of nmurine 17E6 or DI -17E6 at

t he begi nning of the experinent which continued for 6
W@l2009/01250 gure 2) Seruns were col |l ected at thrRBE&I/EP2008/005852

different points (fromthe legs): imediately before

anti body injection, inmmediate3y {1-2 mnutes) after

anti body injection, and at the end of the study before

. [ : if Ly s of both murine 17E6, and
'mmﬁé:%ég’ﬁﬁgbg{]gﬁ% '\r/]zg}c,‘ﬁé To detect agiven serumdilution)

were found afavphe two di fferue;ms tinme p0| ntsullw3ser um

| nrwnrll at nl \l r\Fi- ar —anti b,
T o

h
crrc - oUUy u.ulll i"n ot I (J.LI UT1 ||u al L IIC

EMDéﬁS(P of the studv. This was bserved in hotH Di-17E6

LM6®r eat ed groups: 10 and 30 ny/ Kg. However, serum |l evels

Oof nmurine I/Eo were only detectable 1nmediately after
anti body injection. They were al nost null by the end
of the study. Experinent reveal ed huge neutralizing

Reaatiuitykef- MGOS; (Mwine mongalonalanibedyante ﬁoﬁ@wné@fa?qmaﬂson
ImerFeEr@actmgﬁn_}@u&aééIMmQﬁ' nts to the high i munogenicity

and other prinmates such as

U fRda &l mis lﬁﬁnpniﬁwloecn’f@ r mioﬁbsasldsmmfmbzetevmz CV-1
CI P-a+ HEG—f+pmthegnonkey Serjum Tfierefore

thi®e suged3t s [Yopr  [w ndovBT E6| MBS ci|8%Fed MY e [P aily®?

i n|"Hignla.ps by 'ge%'&sgavﬂdAleBesp pAge. || n angt her [st udy

EMDD) [ 17E6 [#n moikeys [as agsesseft and |'n adq
525792+

a . h .
t hed macy kinetib pardnetersof siregt-e—dese—et
f’tlo

QN
-Th

1dy was pl mmed_t_;x—l-w.z' sti-gaj-e—thei-rrHregeniety
LM6®) { 17E6.[*Dl - 1TE6 waB given at [ nu/ Kd as_ilsj_nglfe iy

I'njection at the beginning of the experinent. Length
of the assay was 6 weeks. Seruns were drawn pre-dose,
Reacdiity df LMs0 rife WeatHoslonalt atibedinanti-gp3x s downlfeveinspaison.

nonkey anti bodi es nst 17E6 were. zed.
HumBR AT oS M bGa BPE YRS MR, FARiP AL g0 colon
carciHenBE SKER8Wréast c&%ﬁﬂWlaC n4bs. I'eﬁ‘rél wbhonhadaw ¢¥B2 ecliéranelanoma.

this type of studies (rret hod not validated yet).
CV- 1F'ng‘lﬂ'%e"8m§H'éﬁNs°e("H'8? no nonkey antibodies agai nst
Dl -17E6 could be detected,in any tine
EMDLRZT4 T redaP P paman 86 MPrkRUREYod G oR: A0S RIRK ggpoies: The

moledlifai bayikRIA tHidviuar @‘éﬂl@mﬂe beais ugequivozhibdestablished by epitope
addi ti onal experinents,

muno
mapBRg. SONFIES SRPaat AbeaT oY R PE PG Py ey Pos, scanized by DI
17ESKHSOAfirARE Zainigid to \Wahfnaindtenkewby ramuao pretipiistion and western
anti bodi es, nurj ng_bl?E and . Dl - 17E6. DI-17E6 had high
b'°“§‘@@ﬂﬁ'¥?‘§9§ff%r"éﬁd W ??"tef%ﬁg?)%?ﬁwt of the assay,

suggesting that D - 17E6 triggered no anti body
Bﬁ!ﬁé&p&)nse, and so was not inmunogenic in nonkeys. By
ImmGRsHehRRY , muri ne 17E6 coul d not be detected (very |ow

to null levels) in serumby the last tine point. This

The bBdishow esatIVATECIH AUCH TS dyisunBysTicttian thel argiriah gnuvikerd 7E6

versiRRUBE S B Ep e DAl S A £age e el ame

decrBhdedonaiderdidalBRgwith R éxpermegttinié.on epi t opes,

On the other hand, serum levels of monkey antibodies with specificity against murine 17E6
increased along with the experiment time and inversely correlate with the falling murine 17E6

serum levels.

This inverse correlation suggests that murine 17E6 is highly immunogenic in monkeys and
men, and therefore monkeys or humans develop a MAMA respectively HAMA response,

which adversely affects the pharmacokinetics of murine 17E6.
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the DI-17E6 i mmunogenic i s expected to be low in
humans, allow ng repeated therapeutic dosi ng w thout
W@ bwoonpl i cati on of raising an i nmmune responsBCT/RB2008/005852
m ght counteract therapeutic efficacy. This is a
uni que finding which due to-ths hi gh degree of
honol ogy bet ween nonkey and human genone, i ncl uding

s LT ARER FERPee b By SR 88y o

monkeyTatrigeiily expefimest. For comparlsonf mdyine 476 wds osed asrefdrence
US i.n 2006/ 2007. DI-17E6 was adm ni stered to 5 groups
compuifleal t hy vol unteers (each group contains 6

v nt in diff t d 200 no/ Ka; . 12 ;
FoursPIRITieg o iRl e 7 Bogl aniia) cp 2efiasd: vfidi LAY 1766 a1
30 mbAQY) DIy 786Gt 3084/Kg anhddXel7EO: 10 imy/KieMgileyp reveive8 Onatv.
iecHi b e of e 1S B e BRG RS o Py oLBgRaR whcn
contingédfr 6fdags SEROAE2)d t herapeutic admi ni stration) no

vol unt eer devel oped any i mmune response agai nst

SeruBls WefE@ollddfed atrthred iffdrenttpoirits (fivbruthe 1dg8FGmilesdidtelp before antibody

wel ) ;

injecine MPERRIo b2 PSR g acy EiP R TR heeyay

beforéealﬁrﬁﬂtnal,sawhmfee il.évdl&@f 5tk HRnae 12E6 tdne DIDITES werkiahalgyed. o detect
Spl 1 |.n. overla

. . i tides the | f . .
avef RGBS/ S Bret B2 MRS oEs e ssrbr frrpepte ater
antitRdg b8hinttiatios aheasthe @ndHE thei stglyi. Thiawasrobsetved inTbatbIOI-17E6

assay indicat| at potential human T-cell epitopes
treatﬁﬁ&"%@%ﬂQ)%cheégg'.g}&ccordi ngly, the score decreases

ot S0 T B A sy
injedig@mmg9Mr§ bwlgid@SFiLgl\&mee eﬁa Bbthei %‘%" ERpérimért seveskeghrige e
nBn; core n .16 25..0 .
neuliFa RS LU SHEPP HMBNIA) FESRaRR A9 3 1B, wichy gearly
poin%éto kLS CXJ<F>Dur3og'égicg§§; ogguugrge ZTGVBWW@M tB8r @dmatés sich as
\ . . LLLFYT 303,43

numees. JBISAERAR IEEERIrDH 29 GO IR! 17 G R e fuorkey serum.
Ther%ﬁl{%@q@sﬁ%ﬁg%%&% i?é%lela%es r'n(5)r8e r%%id?yﬂn igmans, by a huge

HAMA response.

In another study the pharmacy kinetic parameters of a single dose of DI-17E6 in monkeys
was assessed and in addition, this study was planned to investigate the immunogenicity of
DI-17E6. DI-17E6 was given at 1 mg/Kg as a single i.v. injection at the beginning of the |
experiment. Length of the assay was 6 weeks. Serums were drawn pre-dose, and 1, 3,and 6
weeks after administration. Levels of monkey antibodies against DI-17E6 were analyzed. In
this study, immunogenicity was directly addressed using a specific sandwich ELISA method

designated for this type of studies (method not validated yet).

Figure 3 shows that no monkey antibodies against DI-17E6 could be detected in any time
point of the assay, therefore clearly indicating that low monkey anti-human (MAHA) response

was generated.

In additional experiments, immunogenicity of both antibodies was addressed indirectly, by
studying the sustained serum levels of the two variant 17E6 antibodies, murine 17E6 and DI-
17E6. DI-17E6 had high serum levels at each time-point of the assay, suggesting that DI-
17ES6 triggered no antibody response, and so was not immunogenic in monkeys. By contrast,
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54 LHSGVPSRF 2 52.00 26.00 71 YSLTISNLD 3 76.60 25.53

83 I ATYFCQQG 2 40.82 20.41 86 YFCQQGNTF 4 84 .56 21.14
WOBBBETKVEM 3 94. 75 31.58 Total score : 147DeCT/ERI868/005852

final Iight chain Posn Sequence nBind Score Mean 2

*| QUTQSPSS 22 615.49 27.98 1534VGDRVTITC 5 139. 09

27.82 19 *VTITCRASQ 17 421.29 24.78 21 | TCRASQD 3

o B B A MR 88 5 B o

This indCERS 4dain3PaPRBnKkesIoutedtd cENMHMABA fespOnsetagahsOturine 17E6
50 YTSKEH?IS / 1 25.29 25.29 54 | HSGVPSRF 2 52.00 26.00
due tplitsymmpNQERMEIY. 115. 43 28.86 73 *FTI SSLQPE 3 71. 05

Beca%%e G& ES8 s AEY YRSz ed HRed 3n 2fmihhtiSd hN&iD@Es N irecbgBRiob @pitopes,
94 *FPYTFGQGT 2 44.83 22.41

the DIgH EGImmPnegerYe (arpesshds bo o 1 L5, LN P Rd fprapeuti
dosi \ﬁ/fho%‘? ligBlidHlof &igin aNEmfhuaeV EdpRESHat Migh? Bodreract

ELA 6 140. SG 27
therdpuiefToael63a T & HRGSEAING Whis 3@,\%{“ g dpdtef ff rRmeaey
betw&8n ﬁw"on%@y &dd human genome, including the 17E6 antigen alpha-v integrin, can be
readily extended to the human situation.

This was meanwhile confirmed by a first clinical study carried out in the US in 2006/2007.
DI-17E6 was administered to 5 groups of healthy volunteers (each group contains &
volunteers) in different doses : 200 mg/Kg; 120 mg/Kg; 70mg/Kg, 35 mg/Kg corresponding to
250 mg, 500 mg, 1000 mg and 1500 mg /dose. Only in the group of 250 mg one volunteer
developed anti-drug antibodies, whereas in the higher dose groups (these doses are in the
range of o standard therapeutic administration) no volunteer developed any immune
response against DI-17ES6. In contrast to that, mouse 17E6 develops in animal models a

strong immune response.

According to the T-cell epitope mapping and eliminating method used herein, wherein the
sequence of the mouse antibody is split in overlapping peptides the loss of immunogenicity
after de-immunization was confirmed by a distinct decrease of scoring in an in vitro T-cell
assay indicating that potential human T-cell epitopes had been deleted. Accordingly, the
score decreases from 147 (mouse 17E6) to 92 (DI-17EB) in the light chains, and from 181
(mouse 17E6) to 85 (DI-17E8) in the heavy chains.

Mouse 12E6 light chain

Posn Sequence nBind Score Mean
15 LGDRVIISC 4 100.16 25.04
19 VIISCRASQ 31 1177.12 37.97
20 TIISCRASQD 1 22.34 22.34
21 ISCRASQDI 3 78.13 26.04
29 ISNYLSWYQ 7 169.20 24.17
33 LSWYQQKPD 1 20.93 20.93
44 VKLLIFYTS 12 303.43 25.29
46 LLIFYTSKL 24 940.44 39.18
47 LIFYTSKLH 15 497.37 33.16
48 IFYTSKLHS 34 1151.58 33.87
50 YTSKLHSGV 1 25.29 25.29

54 LHSGVPSRF 2 52.00 26.00
71 YSLTISNLD 3 76.60 25.53
83 IATYFCQQG 2 40.82 20.41
86 YFCQQGNTF 4 84.56 21.14
98 FGGGTKVEM 3 94.75 31.58

Total score: 147
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32 FWWHWKQR 18 546. 68 30. 37 33 WWHWKQRP 2 59. 09
29.55 36 W/KQRPGQG 9 229. 70 25.52 37 VKQRPGQGL 4 90. 82

WQ@2009010290 W GYI NPRS 9 282. 09 31. 34 48 | GYI NPRIET/BP2008/005852

280. 39 28.04 51 I NPRSGYTE 3 81.56 27.19 63 | FRDKATMI 7
197. 95 28. 28 64 FRDKATMIA 19 669-26 32.07 80 YMQALSG.TS
22 678.41 30.84 81 MQALSATSE 5 116.59 23.32 83

Del SW 3.63.39 21.13 93 VYYCASFLG 11 297.27 27.02

'Ef—g 2 51. 02 25.51 99 FLGRGAMDY 11 321.71

Pod. ShndRZ YMGRGTSYdork 23ed4d 23.40 108 WBQGTSVTV 2

62 »DMT84rs83 2B0t al 61scey €27.681 Del 17E6 final heavy

thaVePRPBER Séquent®-ABi Ad-83core Mean 2 VQLQQSGGE 5
1%9%089”18 @g@g 12 366.95 30.58 27
12 46.55 $3gs 28429 FSSFWHW 3 80. 61 26.87 32
R@Q(114b367311ﬁ96483é.1}333 *WHWRQAP 2 52. 27 26. 14
ﬁ EWRSARGCG 17 4977337 323 27 84 37 *VRQAPGQAE. 8 276. 30
IMS&I?*SW%W NPPé§ 209 31.34 48 | GYI NPRSG 10
%%0 % %,04 51 1 NER 81. 56 27.19 63 | FRDKATMI 7
52.
71 YTFTISSLQ 4 115.4
73 *FTISSLQPE 3 71.05 23.68
83 IATYYCQQG 2 40.82 20.41
86 YYCQQGNTF 4 88.56 22.14
94 *FPYTFGQGT 2 44 .83 22.41
98 *FGQGTKVEI 5 135.81 27.16
Total score: 92
17E6 mouse heavy chain
Posn Sequence nBind Score Mean
2 VQLQQSGAE 5 129.45 25.89
4 LQQSGAELA 6 140.28 23.38
18 VKMSCKASG 27 881.03 32.63
27 YTFSSFWMH 2 46.55 23.28
29 FSSFWMHWV 3 80.61 26.87
32 FWMHWVKQR 18 546.68 30.37
33 WMHWVKQRP 2 59.09 29.55
36 WVKQRPGQG 9 229.70 25.52
37 VKQRPGQGL 4 90.82 22.70
47 WIGYINPRS 9 282.09 31.34
48 IGYINPRSG 10 280.39 28.04
51 INPRSGYTE 3 81.56 27.19
63 IFRDKATMT 7 197.95 28.28
64 FRDKATMTA 19 609.26 32.07
80 YMQLSGLTS 22 678.41 30.84
81 MQLSGLTSE 5 116.59 23.32
83 LSGLTSEDS 3 63.39 21.13
93 VYYCASFLG 11 297.27 27.02
94 YYCASFLGR 2 51.02 25.51
99 FLGRGAMDY 11 321.71 29.25
107 YWGQGTSVT 1 23.40 23.40
108 WGQGTSVIV 2 62.07 31.03
Total score: 181

Del 17E6 final heavy chain

Posn Sequence nBind Score Mean
2  VQLQQSGGE 5 129.45 25.89
18 *VKVSCKASG 12 366.95 30.58
27 YTFSSFWMH 2 46.55 23.28
29 FSSFWMHWV 3 80.61 26.87
32 FWMHWVRQA 14 673.39 48.10
33 *WMHWVRQAP 2 52.27 26.14
36 *WVRQAPGQG 17 473.32 27.84
37 *VRQAPGQGL 8 276.30 34.54
47 WIGYINPRS 9 282.09 31.34
48 IGYINPRSG 10 280.39 28.04
51 INPRSGYTE 3 81.56 27.19
63 IFRDKATMT 7 197.95 28.28

64 FRDKATMTT 10 304.58 30.46
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64 FRDKATMIT 10 304.58 30.46s o *YMELSSLRS 1 6 4 8 1 .
1030. 0781*VELSSLRSE1 3 5. 5635 . 56186
WO RRSBDPAVY 1 2 357 . 2 7 2 9 . 7 7 9 3 VYYCASHUIZER2008/0)5852
97 .2727. 0294 YYCASFLGR2 5 1. 0225 .51
9 9 FLGRGAMDY 1 1 321 . 7 1-238 - 2 5 107 YWSQGTSVT 1
23. 4023. 40108WQGISVIivV262. 0731.0
3 Tatal.score: 85, Exanple 5 Al though DI -17E6 does not
g:lr omsicEeaet with pjsaggel ef ski bri nogen recept or allb b3,
o atrseptryyalizo exp7ess goure av-integrins. To excl ude
§Y§9@1§| dé ef fe¥t3? of7 %Re anti body on platel ets,
vy wgs evg@ udd eélsfsgr i nhi bition of platel et
1@99{,‘% dy@n iin Vi 14504 9M 531 uman platelet rich
amfmlvl agen Ne.ent Bx.aggregation activity was
Tota her at 160 nMor 1600 nM Aggregati on and
actlvatl on st udi es were carried out using using
Platelet Rich Plasma (PRP). Thronbus formation by

ExampplefSisi on chanber with exposed subendothelial matrix.
[
Alth%ﬁ Iﬁ)ﬁggédﬁgbggcrg%’%%%@ﬁ?ﬁg%geé %gﬁ@%@h%@&d&%llb% platelets also

expresst some ointegsins pl aeksluste poggiblegside effects Oféh@/ant'bOdy on platelets,

EMDC%%@?Wa Léygfr&fgdﬁgﬁbﬂlﬁgpn fgggfe%t\égé Q?dﬁhm VitrolwitPhdiS¥platelet

rich plggnelgdtagen No antt:eggl‘sgatwmkltya‘g@ﬁ é@ta@tﬁé nerﬁhﬂﬂ @t 860 pMigs 1600
nM. A re%%tn)n r{%oﬁsc‘?l%&%ﬂ%ﬂ%?ég wg@% a%’%ﬁs ush 9§$>Ieﬂ@ﬂét Rich Plasma

aggregation | nat
(PRF&)g'@hreg‘duls dormiatidoi by peifusien @hﬂnntaagemh e@posm@@bawrgml@' matrix.
wel | (blocks) platelet thronmbus formation in the
The pxpefiinsintal ootrarisenan bersummarsized deplolenssit manner and
reveal s an antithronbotic activit The weak
DI-17k6 dodsorad indsicaiani ppt%\Qt@cévat@gg\Oégéﬁqlﬁﬁgg@gaﬁpn at any concentration

(rorf QERFREELGferk hBfY 031 000 bahiEs, 23 P ohe vi ci ity of 15
Surp"lglﬁglg Ibléxﬁi@{)l@a%seﬂlété%gaweﬁﬁw ihdUc_a D) @ai a4k ég@ﬁé"déltla:ﬁ inducer like

In vivo antli - eni c aCtIVIt In
ADPmlm@oseedﬂD@ndemt manmer Dirb e dosa mali#1SRi Riateleragarpeatign duced by a

stror{%pe HRlLRBIKE cﬁﬁégeﬁ Wﬁ‘iﬁi@éﬁé&@gs ¥ (b‘iHUk@)”‘[S!QlteIe@ﬂ'(rombus

ant ation onto nude m ce. Experl ment al
formatigroindheyperfusion ehamber.iin g@@swﬁ@?nqent mages’@xd reveals an anti-

' n of tunor cells and the initial angiogenic
throrbg&&utq ﬁﬂ}pe was derived from

The weak interference with platelet aggregation is an unexpected finding for DI-17E6 as
potential which may turn out therapeutically useful as the vicinity of a tumor is characterized

by many thrombogenic vascular sites.

Example 6
In vivo anti-angiogenic activity in mouse xenograft tumor models

Human skin containing human M21 melanoma cells were grafted by implantation/
transplantation onto SCID or nude mice. Experimental tumors grew in this tissue after
intradermal inoculation of tumor cells and the initial angiogenic vasculature was derived from
vessels in the human skin. In the next experiment, the use of M21-L cells that have no av-
integrins means that only those integrins expressed on the endothelial cells within the grafted

human skin were targeted.

DI-17ES6 inhibited growth of M21-L tumors in the SCID mouse-human skin chimera model and
was active at a dose of 1 mg/dose administered i.p. 3 times per week starting treatment one day
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vessel s in the human skin. In the next experinent, the

use of M21-L cells that have no avintegrins neans that
womiog/oiizese i ntegrins expressed on the endot hePCHEP2008/005852

cells within the grafted human skin were targeted.

Dl -17E6 i nhibited growth of- M1-L tunors in the SCID

nmouse- human skin chinera nodel and was active at a

. _dose qof. 1 ng/dose adm nj. : ' [ -
str 5 oAl Pt e B, PR REpbbebPREAR ot o
anti-ahGibgericeect on Tmar ghowtti ng denonstrates that EMD 525797

elicits an anti-angi ogenic effect on tunor grow h.
Exantplefpl e 7 | nhibition of growth factor induced

angi ogenesis in the Matrigel plug nodel in nonkeys by
Inhibitioty of droyvércfacion inallicédvEndg@genesis Tothextiatrigeltphe rasdal s menkeys by i.v.

. of Lsangi ogenic activity of EMD 525797, it was
'njecqogé{fgg"[?ﬁﬁ‘}g%mr-free nmodel in nonkeys, where

ngj.pgenesi s is induced by th ngi | o .
To et Rgarosmeise: et Arengonee ik SR8 wik Bstea in
tumot-fiédmbbiel iabttokeys, ofhereanditnen€yis dnint ocpasbynthe laegisgerit &actor bFGF.
animals were injected once with EMD 525797 i.v. at

Matrigéltphegs cbbtainindbF GF wale implsted Ecaintmathe abdomen of healthy
angi ogenesi s s carried out da tan : .
CymofgER FEREY i1 B T AR DIl SREB AP P RER 797 fv. a ither 10
mg/K%’ltN Bﬁ oe/Kepl Exgﬂ;uatﬁn eaamgi?’gefneéis neasloayriedumat 2 day®afierIgaguantification
0C .new bl aod vessel formation in -
of g RO GG IR G1R 2L ek tretehthy kRS WET BRI Sksror
blocked aéwiblﬁbd?tesiél forpddfign (r-a gdseadé;)endeﬁbéraarﬁiaf, l&ri]rigwhiglhly efficacious at
testi of Dl 17 i n, canbination with chenot he ti
30 m%’g@n'?@qﬁ'??t'%?@g\gﬂgg W—mgg'cur rent study, rapetiie

Exanie esentative chenot herapeutic agents fromdifferent
—"@-g-éxa ses of inhibitors in conbination with the al pha-v
In vittortetigyian Dl TitE éintcombdiatiem giith icbemathdrdpeutic/ &femeindiUVE cells

inthe s3] wB3Y SForenetable Tieatmiaosfc 2hes He P adpaTsske o
inhibitded B coimbifatioatwithrthé alphbivaotegrieinbibidort dilehgititte erd Di-tjfEdvvare

invesw%%geﬁgﬁﬁgn&g%#ﬁéiy : omg%ﬂ%%ﬁgﬁbéﬁ\éﬁgﬁn@t@%lockade of the

one IowereowesiOB0 of trdiodthed foablockalde enduthielidt celk gewihijpphe pesserck of

Bl GRSl e B MR e

microveddel énﬁr.llﬁl)tlﬁéliandlallat wﬂiclng/elré supplefSitexbby YEGRKAI dnddtGRRGwhich
. ight . 3 [1s/well i

w35 G e P R AR B L

t 370C [ [ [
e S B Y L D Ph BES E FTLCBIgRRY o ver
plated anBX&I0E8 a}airlﬁmmlazll in_g)OQ?HV{edfum; il%%defi;ilt]?z%@(ﬁ&)l Alfstterﬁ%orﬁmes at
37°C R ORISR S BT POqTLS vt adleb e oy i
combirfatig attwo-foricéomcentration 1D 10@l/wke)l in Mbdiomati®eplus 2f FCS and 20 ng/m
FGF-E,O T%P {hréaﬁlll\%:] cte s(,3 ont' \\;\vﬁh 58 Sntg/nr‘ﬁ %Fa%? Se }yi\Bl(/I?/EC cells (final concentration

of growth factors was10 ng/ml). When added in combination the two test substances were

mixed at the starting concentrations and the mixture was serially diluted as for the single -
agents alone. In some assays the chemotherapeutics were serially diluted in the presence of
a constant amount of the alpha V blockers at the 1Cs, or IC;, concentrations. Plates were
incubated for 72 hours, then relative cell number was determined by the addition of 20ul/well
Alamar Blue (Resazurin). After 4 hours of incubation at 37°C the fluorescence was read in a
Genios plate reader (SLT) at 535/590nm (excitation/emission).



m xed at the starting concentrations and the m xture
was serially diluted as for the single agents al one.
WO poogoneImssays the chenot herapeutics were serP@EI/ER2008/005852
diluted in the presence of a constant anmount of the
al pha V bl ockers at the 1C50 38 4C70 concentrati ons.
Pl ates were incubated for 72 hours, then relative cell

L

Blue wuhdiﬁeelldw wefd noreseamhqéatea Blankxdlues wr@e'ubtt?@tqdl feqne test values

and V\’ﬁé? éo"ft'l'}%'SiLs-n'r %%p?é@’i?'?g?m“%‘:"é'ﬁ% 4 on/ eni ssion) . Points

e of Tntriplicate. Reagent
Cilenfitigeas tested inithe rangeedi5a UM tosD. AnbinshntiBbdies Wy EH end DI-17E6 were

s st SLAT U9 SRR 55 e BB SraPl S R gqen o
have ®Bbenl fdsidd dretghédndothertablewelaves. Ci | engiti de was tested

in the range of 50 MM to 0.1 nM Anti bodies 17E6 and
D|-17E6 wer e tested at 50 rTg/m to O 1 nq/m §tarti_nq

angtaioo alp V int gri ftamt/mncrbtu&nleockl ng Sgpghqubodi es,

17E6 (EMD 73034) and its de-imunized form{DI~- 17E6
(ERBr&E6979), were test ed [Epdweeranintiviocontf?tdd i on
W Whc@RRON chenot herapeutvmcaage)nmrscmnmulan HGM

st ‘;‘;‘p'agtr.n. of—gtowti—assay “ﬂéuh%ahéi’dé"e”“ OTTat pod TR
endiot lal cells (HNEC) LN a

as‘Ca'yP“t!i@f"hg human der nal n‘PQ?F?S“"‘(?ﬁéé‘l']‘lb‘éf’r endStfel i al
celdosorubkin this assay syst gmibtsfyeineel | s are ¢uMured in

—

a | 0 i A“M%h tLYY) rrealwmwth
FGE- or VEGE as the oWl VAT n\AthQQnofi PAH—S- ot owth—

f adeBPRPEE- 2 turned out  t/oBEEEE hest gr oo
st iBswhesite f or HUVEC and VEGRafieeserhe best $09Wl ant

f ofs FgDMVEC TTeasur ed u3| ngfnhﬁataﬂdh&n‘ar Bl ue 4968y . HUVEC
r e¢ei-v-rg—12-5—hgrHr—Fa et—aA06%ang i t T VEGE]
a %@f’?abmcreaqe Qver r‘nntrn IM:r‘t‘ﬁg S recejivi Ag—Ro added
gromh factors after 72 hours of growth on WN. n

The %@g:{/ E%rl Lﬁgtéﬁﬁé%lﬂéﬁ@ﬁ@é @b abh 974 tahaih & bpfa Wintegrin

ests were routlnel run us
10 functidovigsking Eﬂ’é'épdle%o tE§| (%71@%37'%& 11‘?3‘1'9'?“6'? ég‘ﬁ%% (EMD
52599?}3 'W%ré:%@fe@l ntPin '&ﬁmnavgr%ith EBﬁn@nl%'héthHe?é;ﬁﬁhd: Bgents in an

ckers an aclitaxel 1 nhibited cell ovvt
FGF atiniolatiors gromity Resay gisingsconyentignalpiman ende squ@(Wlﬂ)(/%@ orina

VEGH}ﬁm'uEﬁQn E?%ay%‘i@&@]&ﬁérﬂ@er%ﬁm?c@%g%gg l@rgit)ﬁ(glﬁl ¥@.. [ this assay

systam:Bta/v&ﬁs erezwltnga/dnm aVdcescReBd 4% FESHnMadiam &ﬂ)d“ﬁ%!gm with

VR GARbRHGRD tivhéd out to be th
5 FGF&e(ﬂen |t| de %e an“%tYPﬁtlﬂgsqug (gband DI - 17E6 causegu obete

best gs;dwjhtstlmnlantfor BQ(?’E& amh\éEGF avas|the bes stimulagh for HRMVEL Peasured
usmé]‘w H&Iarhs )LIU\/Ed P 1r29§|’1t#/Fn| Fer-Dnbifh d/\hfﬂ% and with

|na|onvv|t i tax ISSOWnIan
VEG6.a 2388 mmasewerecrofn&ct cas rwmmq rceqdegh arewth) fagtars\after 72 hours of

grovJ:rrﬂBrWN' ’ﬁéﬁn?r&%ﬂre e H}?ﬁlvﬁﬁt\ﬁé fofiehial ?wm:ugté"oisEGF than FGF-2,

e CO ete ermt rapeut | agent s tested is
20 (484%)amts|were hautinely Irewiisigg FRMES: inThedia eeipinng SR/ mHEEF2pr

HDIVE\%)%?HE%&&Zgﬁaﬂﬂlﬁsﬁsn&nﬂ{/ﬁbwﬁe 2aAA ViNegit bisiteryaRd Paclitaxel
inhibited cell growth when added as single agents. In a typical test using HUVEC the ICs, for
Cilengitide was 700 nM, for 17E6 was 5 ng/ml and for DI-17E6 4 ng/ml. For Paclitaxel the
ICso was 0.27 ng/ml when added alone but the ICs was reduced to 0.13 ng/ml when used in
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with a second therapeutic agent |ike Paclitaxel,

wher eas ot her chenot herapeuti cs show, when conbi ned
warab/oamIengi neered anti body accordi ng to the PCT/EP2008/005852

invention, no effect or only a slight additive effect.

Exanple 9 In vitro testing of43 17E6 i n conbi nati on

W t h chenot herapeutic agents in different human

comtgraam B Cgniie, B SRt 7EoBof BB chBl s Al . o
Pacli@fél t8IP1g Rfimi Sind 0Mdig/inh esspptivelys Aitypies résyitt fed DITER when used in

conbined wth DI -17E6 jn.di ff6erent hunman nel anoma cel |
combinatien withPaclitguqls shown ig ©O\veWs, WM 793. The results

The sd¥AWeldmatt 6fh?bmaﬁé| Wltﬁhrdlphas\l/ irgdgrinciddkersemasesbtainedwith HDMVEC as
respect to the chenothera eut| nt. used (i I.S:

wel. CRexeoresIeipHEk 15 TRRPPTPRDF 09 Lyt o efe Ibfing Table
and tenoyol om de. Di fferences are recogni zabl e wth
respect to the tunmnr cell L] nead La—ad SASEeS

DI - [ChEgptherppedis not ingitidan @b ti ve Bﬂ@%ts 577t he
che therapeutl c ageft. I n sumd@by: nq effect |or only
aodrtTveefffect——wWas observed w t h thE

IIl.

DI - JiZkh. A strong add Ngsbe det @%:'t

Wi t e the-conbimatTom = 1756 cnenp& nerapemtm:

agepi_tor such tunmortcell—| ng]g whi-eH—at-e—set ?45l Mvc
FU17E6. I n these [€hse the Proliferftion prlofi

cor [@spoimds to that 4ssdepict eplsf or patFit axel 13+2uM

Dl - Rk HOVEC (Se8y ki gure b)’es Exanpye 10 11.4 uM

Syn(xr ai-sti-c—econbinratHer—oet—PB—-3+FE6——and e bkm\ﬁ]‘e i
vi t f U pect ed fin {hgs have|” npn_;ﬁ;\%
contiamaiptheens of DI - 17E6 and ciP®ngiti d€have be N

t est@RErtioh VI tro. NSCLfc‘s cell lipes H322yesA549, |MH19F5

and [Ha6O-—htransmetgrgme cef T {ine V2 and rlemal

car Iem%frz%mrpll Lines %g‘l—ll\l A/onbs Cakd %esand %‘%“W@‘E
tr edBBUWPE h ci l engi t|fde in thE presence of DI-17E6
The freesulmice showed cdmsi der abl gonore c@? | deat [[f2H¥t er

3 deqpgmprowT TIT_normgl— medr a, fnan 1n [fhe presjewse® of

cildg Di-17B6—al-ene- typte eXPerTRELE
set-M%‘f”B‘? testlnq tHe synergiktic efflct of Oi-17E6 |

and [pit7Bhgi ti de was gerformed ps proliferati on45@'§'av
Wit VBT CART-Z and A498 cells: 96 well plates have

b ted with vit t d aft L ocked. ..
The caslts shaw Evab BLrUMEG &1l T 5GsUsR08 Isanet Speide St har pgnbined
with 3 é%%u’é;fth%fib%ﬁgpaéérﬂﬁké Pa@hé&Wmﬁ\%}éas&ﬂﬁa@hmthmutlcs show,

S are added and allo H ﬁﬁ) e qoronl a
wheplcembrmcd with aj'eﬁrﬂgweles)Edoﬁ'ﬂt'QP@daQﬁq@'PﬂﬂOtt Vg q{b"&e ec y
th DI-17E6 at 1 ng/m . Cells have further
S"grbggﬁh\l%ﬁ%flfj ated for 3 days, and cell viability was
red following the instructions of the Al amar Bl ue
nt provider.

In vitro testing of DI17E6 in combination with chemotherapeutic agents in different human

Exa

melanoma cells.

in an in vitro proliferation assay the effect of a diversity of chemotherapeutics well known and
applied in tumor therapy was investigated when combined with DI-17ES in different human
melanoma cell lines: m21, SKMEL-23, SKMEI; MeWo, WM-793.

The results show that there are only slight differences with respect to the chemotherapeutic

a’gent used (in this case: cisplatin, paclitaxel, vinblastin, vincristin and temoyolomide.



10

15

20

25

Figure 7 provides the cell death rate for said
conbi nation in M21 cells (upper curve: cilengitide
Wapwne102bower curve cilengitide + DI-17E6). FiRCF/EPBO8/005852

provi des the cell death rate for said conbination in

CAKI -2 cel I's (upper curve: cihkengitide alone, |ower

curve cilengitide + DI - 17E6) Figure 9 provides the
Oieis SRCoai i B TR APy Bk A0 e, D117
causes ne@ibid telan additivel dffi)ts of the shersotherapautinuagent.i ndi ng

with both al phav integrins binders envisages
In su@rﬁrﬁa@ﬂhd\lé%dt Bfohipa s:hylsttmme effectasl dbtsewed dth the combination DI-

14 B e e o BT b BRRl, WPRSEFPRb A o7
A stroRg bBditi@Y effebhtsuldibe @%te’ﬂ:téwwm’f the sbmbinatiot RRAEE® plus he

egrin, gre l i the effect of. t
cher@q}hﬁr@ppytfc\ﬂgenh{qrﬁpagﬁu r ﬁ'gﬂ‘eérWQ‘F%PF{?%]%F'XS{%H <1:7E6 In these
casé tﬂ@ RdI¥RhticH tBfle cbifBsidnaBtd that dd@epictad forypaulitaxs e SHATES in

the conpetitive inhibitors is usually not
HUVIE&@§§§|'%P"G Pts role is to release the primry

interaction, allowing the allosteric inhibitor
E&'&BE‘@_&%_ E_xan'pl_e 11 In vivo testing of DI-17E6 in
Syn@f?rmé BéhbiBtiod éADICITE M aeemede in vitgent s Genti t abi ne

Unem%?@%\mlr}ggg\alvgﬁgggg g@éﬁv&tg% %&gﬁ%&éﬁ @P%% rcjeé{%ngitide have
beeﬁ 16314 ih DitldURIS CIICCRII \WAss HawsotMgameamM4w$mmans melboma cell

O R AT TR e e
ciler@itidB oA M &@éér&ewmvaé t'l&fé rbwmnshpwea be@mdeﬁable mmre cell death after

nodel because this js the a gque
3 days graverHie napBelmedia,Jhan inrtRe P'ieﬁ?%“%D S E’?ﬂ' tidsor Qg {£8 34pne-
A ty PBA &xBérirhentBILsERIp ¢6 testingnke smrgiktloeefmemm 7E6 and cilengitide was

avb3|nter|n wa [l h
perforarnekasiroBFTa AR AnsR I A2 b K2 ARE Gl o ver o
96 wreWb‘Pé?é@, RS s cRRdVaRKvilréHeztin tarnamenémgvbtobketf gelts kave been
vehi cl e started. Tunors were rermvg
addes] (3068-59P0 gelsiye!l 2pH afighrhbeurs (gnoug &Wgo@ﬁ%\ﬁ cglﬂ?lﬁ%cgwent and
spréa@mb?&ru@@ﬁ?é @&Edcﬂndrﬂ&llvédﬁlb GOt ;Gremcploéserlaﬂg diluted Cilengitide
mve

alonp e ipGttes R kScihd KT GRSy o e e b g govs. and

cell ﬁSBYh(?'%é%éaéWécﬁfdl&ﬁlﬁg HRNESACTiens aitie dgnavBile teagemt prowder
treatment with drugs and vehicle was started. EMD

FiguP@ 7 pRofiddIhé esiPdedth Pate fdr saRICofbinatibn aniaaicelisuppert dumes
week. Gentitabi ne was adBl,\éJééé)ered as a subopti nmal

a
cilengiise %”%@%FK’%GS"' f”% 2 (subopti mal dose based
_on _previous studies ILn a fourth . gro
Figug.8 Peidsae ol Senis tass A omuS i BaKEY Pt Qs curve:
cilerRRRRAISHE, RFnRY icaHe d¥Rgtide™DI-$7EGUNDr growt h
nmeasur enent (wei ght of the renoved tunors) was nade 6

_g_dtﬁgiﬁ’oﬁéésﬁthe t8edéatipdte forabid combir@tivh i ApdE celisrfupper curve:
reated with EMD 5 5797 hag g | ar size and wei ght
cilengitide alens: fayer FEYEQ @“Q"r'd@a"f i Jé['ﬁg)rml s. Sinilarly,

genti tabine, at th
ThlSdé@rl\p@USL’.%Mgg wﬁtgﬁofch a%f?av w%gnr% S‘lre\devl\!gl Sén\‘rfllsé:'ges p%-saturatlng the

system with an allosteric inhibitor, before pulsed additions of the competitives inhibitor in the
continued presence of the allosteric inhibitor. This gives a synergistic blockade of the integrin,
greatly amplifying the effect of the competitive inhibitor alone, or steric/allosteric inhibitor
alone. Importantly, the continuous presence of the competitive inhibitors is usually not
necessary, its role is to release the primary interaction, allowing the allosteric inhibitor access.
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the sane dosing as the nonotherapeutic reginens,
genti tabi ne plus EMD 525797 had a synergistic activity
warbog2punor reduction of 52% (Figure 10). PCT/EP2008/005852

Ci spl atin/ dacar bazine plus D -17E6 in human M21 or

MeWD nel anoma xenograft nodel §1M21 or MW human

nelanong cells poFitive for exoressing avb3 integrin

wer e _subcut aneously inoculated into SCID or nude m ce
Example i ng to wel | known standard protocols. Di-17E6
In w\m&st&@mfmlwesadcaybmmmmmm ghetmrgmrheeum agensi t her

& R )

The grpyﬂqﬂor@ | ionk y g’?r%%g%g@%nc%a?@e%& in ?lp&g niée w%ﬁbestlgated

nj ect

under @yﬁemgﬁmnlm'vw plus gesuchiaipihe omtreatewil. ﬁemmab@navaseselected for
ose O

e orpet e 2 S b3 P AR i Y e moce
becailé Hs RNBe BEX-approvad thamstherapeutic pgend for ¢hipédicetiok. at
10 ng/ Kg, each starting 11 days after tunor cell

NP1BIEB%hbr‘éBtlc AliRar esiMlires whlthaixprdsed @Vp3cnteglintwans implarted
1 xenograft nodel is shown in Fi

orthalopivaly o e BRCEE 251 RS IR RPT BTSSR T BT 2DIMRI Bt 3Rbomized

and Sr‘\es\%éﬁ la&rﬁﬂeﬁﬁn@ltmﬂtﬁ%@u@&aﬁd vemicld staned, elicits a
statistically significant synergistic increase in

TumbRSPER$Eme sl aHESt o blkee@eMm ingteaah. I'Imeseblereet ivere tiengutured to

t t t |
the RAEVSaR SR D BHIRAIR (NS ST8eT SPHT G Weak 10 TuBrs'Uéfe
rem%%ﬁ%clﬁﬁﬁt? tg%cb@ayélﬁ aAd @ﬁt‘cﬁedi ned\Reve aniliaty, Thbse new animals were then
of Cis

randemeeiandionguiiek RteEratrest ilE fitga AP phile RSt EMD 25707

was 'dB&E] ?é%t 500 §§9!05}ﬁ|€iaptﬂ%bat&ﬁéis i aebk ESembitabinetwaast admminiefered as a
r eat nent al one

subapiie fgpec! SO RES ESTRIHERK (ARPER™s dRr PRsal Fpous studes). In
a fodf BR8N EMPBYS PoREE borkbinkd Withelbostistat b suseds lgehymtabme based on

I noculated into SCID or nude ni accordi n
previoys eXPErBeRiar UM G eydh naeasgen elﬁzwﬁﬁ%t °§g}ﬁ ’%‘P’é‘%"%&g ors) was
madS¥SWEdKsGMet theituor gafidgper week from the same day of

s.c. M21 or MeW cell injection into the animls at

onhGioEfo%rgaﬁs uféafea&wthlﬁn\?m 5e51% ﬁdﬁmimllér lsizé and weijght thangontrol vehicle
can reduce tunor u f |
reated i, S CEGIHPLIRR AL DBRE oL A el However, a
the s;agrﬁ?igr{t@:égtqhé ﬁ@ndf&tﬂé‘r'a Qtﬁtﬁ:&e@ﬁfeﬂ@tg);mcwhme‘:‘ﬂes EMD 525797 had a

ion of a 0 I d
synesaigtit agtivity Wit adymer f&f’“‘tgtﬂ‘?tﬂ? 5% (E ] arrpl e 13 o @
_ Conbl nat or| al effect of ot UXIIa

Ip)a xenograft models

M21 or MeWo human melanoma cells positive for exoressing avR3 integrin were
subcutaneously inoculated into SCID or nude mice according to well known standard

protocols.

DI-17E6 was administered systemically together with either cis-platinum (cPT) or
Dacarbazine (DTIC), two chemotherapeutics used in clinical treatment of melanoma.

DI-17E6 was administered i.p. once per week from the same day of s.c. M21 or MeWo cell
injection into the animals at a suboptimal weekly maintenance dose of 27.2 mg/Kg
(corresponds ca. 500 ul/m! serum). DTIC was administered i.p. once per week at 50 mg/Kg,
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carci noma xenograft nodel. The renal cell carcinoma
cell line CAKI-1 was grown in RPM containing 10% FCS
W@ bwavinacti vated) plus 2 nmM gl utam ne. 1 nM sedi/BR2008/005852
pyruvate. 100 units/nm penicillin and 100 ug/m
streptonycin. Cells were passéged at confluence by
washing once in cation-free PBS followed by a 3 mnute
1) /
and S HRELARSI Yl YO ooP ol TR g Eatlstlrg 1days after tumor
cell imectioom centri fuged and taken up in nmedi um and

counted. Animals used in this study were suppl i ed by
The wdAEilsdcbbtamEcEWFh\mAlathh@M@ xenograffrnogal s shows iThlauredl.

In coé&%t?g QU §Q%‘hg‘)vn %Qﬂlepﬁ*é%%bﬂ%lbﬂ%f El@ﬁatln plus DI-17E6 in vivo

|on m ni num of days in the
cleartyuslicisia stassuaauyrsugmﬁcam synérgistipiactegge in mﬁ@@sreéemnaf%@ the

aamigralih b 8r b FReirdt PRl oL et e Thapected by a
The [e‘fsgg{ h@gﬁd bith PYGE ﬁth‘éh\ﬁe\%%h&g@ﬁ mdiRl @@h&%fn Fiiére 12.

started f rou day O
In copiepstito ievitro (atarshonyeadier thel qomtmeé@moé ﬁlﬁplat&hP'HﬁPé'ﬁKEﬁé‘ vivo

clearvyeﬁ h* as ggcaa@gﬁfg?r}gg%ﬁl y%erﬁ_g u%r)c(r)é?gérh W%éEﬁ%‘étcoﬁ{pared to the

admbidbrafioh efreithemdruig treatrként afame. Er bi t ux. Treat nent dosi ngs
for EMD 525797 were adjusted to the expected serum
Exampleutth val ues of 100 ng/m . To reach this serumtrough

In VI\G%L%F g o@ 1?@65 " Eﬁrrngp N rgﬁél CQW; ﬁ&nir&o@@ﬂ‘%b%ﬁ&el

us nulti mal nt enance
f‘A'-(dOS'fereéulﬁzuiaﬂengg lrmhletmil mtngsc;zl@ Qi@s'é? |nb@ajaqcﬁr<¥rraet0rvé%& known
_ ani mal s were observed daily, controllin
Stanf’?{g plrotg?g,%i cal conditions, behavior, presence of )

DI- 1?%@“' egmm@gr\?g%&ft‘é%g% o?n'cg er @é@k’ﬁ§m tik §hé&day of s.c. M21 or

dose tance erum t hrough Ani ma
MeV{& celiinjBttionE6torthe anmm@teilfém@woaam ni stered val ue

(mg/ M) nunber (ng/kg) _E;/k g) A Vehicle (PBS)
Figure 13 shows(that, surpfiingly,/Dit1 caygpﬁqc@tump@golume/syg f{o‘ng IGW (1ug/ml)

to meguum (%8 'u&h% sé&n‘)kﬂos%méﬂro%a@y the same degree (no real dose effect),

whereas administration of a high dose (500 ug/ml) leads to a complete reduction of tumor

volume.

Example 13:
Combinatorial effect of DI-17E6 with cetuximab (Erbitux®) in a CAKI-1 human renal cell

carcinoma xenograft model.

The renal cell carcinoma cell line CAKI-1 was grown in RPMI containing 10% FCS (heat-
inactivated) plus 2 mM glutamine. 1 mM sodium pyruvate. 100 units/ml penicillin and 100
ug/ml streptomycin. Cells were passaged at confluence by washing once in cation—free PBS
followed by a 3 minute incubation in trypsin (0.5 ug/mI)IEDTA (0.2 ug/ml) solution in PBS at
37°C. Cells were recovered in medium, centrifuged and taken up in medium and counted.

Animals used in this study were supplied by HARLAN INTERFAUNA IBERICA S.L. (Sant
Feliu de Codines (Barcelona) Spain) and housed during the acclimatization period of a

minimum of 5 days in the quarantine rooms on specific pathogen free facilities.

During the acclimatization period all observations were registered. All the animals were

inspected by a veterinary to ensure the health of the animals.
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D Erbitux ?(bTweeklyf " 10 17. 1/1 2 Uwlekyy "f2 uF E
DI 17E6+ Erbitux 100 (bi-weekly) 17 1/4 5.1 (weekly)/
W@ 2q0pi01029® F DI 1 7E6 + Erbitux 100 weekly) Ani Pel/BP2008/005852
beari ng human renal CAKI-1 xenograft tunors were
treated with DI 17E6, Erbituxagr -the conbinati on of
both starting at day 0, when the tunor cells were

e AL S4B ol G oL Rbhek R 00 4P

eV et W RS Al P B U8 o LSt 10 morm
once Wétklyl faf EN@B525707 hAd twite/mMeklydod Brbiax. by a weekly

treatment with 5.1 ng/kg DI 17E6 resulted in trough
Treatnfv/éﬂrt] desingé fol@@/l[?j@tﬂ?()?c\ﬁetﬁidm@sgedst?gtﬁé éxpretdd §eu_ur\? gogglgwﬂlbes of

I nhi_bl ti on, at a , . t end.of treat,nen Ny .
100 il Ryt MR ST BRSNS £ T BlRG 2single foading
dose dfi1lr]1 kg pNd miitiplegwesd@MisihicAandieddsedf 51 @gikgebheduling as

Iwce vveekl¥ with either 4 ng/kg or 12 ng/ kg Erbitux
descriped iadbe 8eX!a)&g and significant anti-tunmor effect.

T/ Cs at day 29, the end. of treatnent re9 % A
Al el wele BELRR Sl CorIRE hY BRI RALCoURe heha . igpance o
injurie§, Al dhgtdiiRiBs Signl 7E6 pl us 4 ng/ kg Erbitux 2/w and
Dl 17E6 plus 12 ng/kg 2/w. T/Cs at day 29, the end of
Groupg; eat ment, were 10 % and 9 % (see table 1)
respectively. Tt snould be ng;éoﬂ, dt h?t 10 /rﬂ serum
/ p|asn§m&9ﬁ£33p0@d§mtm%u 95 e Pacgdfsody eexly Animal
Pght addommerer tu«meelg/im%] t he tf"{él 'i:“?rent é?’b‘ ce)wselsh o ber
Erbitux al one started to regrow atter treatl nt st op.
I p contra in both gombinati on groups the inhibition
- o‘? Vtﬁhe(/?hhc% PBS%r owt h cg_nwtmi nued _app@rent from the 10
decreasi ng mean and nedi an tunor &l zes (Figure 14) .
At_the eNHERE the obd&vation. period. in. borlfweekly) 10
conbi natimax gr oups onty one of tHé tunors 'Higf&hched !°
~thevot-umeof ~day -7, “which represgnt s~ the gl the 10—
 fRrst tuifd®™ size nmeasurenent. In the Erbitux
nonot REFARY.LALOUPS 3 junors grew-v@ considdrabel2si zedo
- (> 1000mB).-and-.nost.. of - them.grew to si zes®a iﬂ\?’%.,.t.he_..,.io.
tnor pavEse Eakwday 7. g)on general ‘& treat ﬁégé;)\/\f@'r’e
wel | -tel-erated-as i-ndicated by--t-he--wei-ght -gai-n—durinAg —— - -
the experinent. The weight reduction in the vehicle

. roup_and in th | 17E6 tregted group.at, ane, si .
animaff S2e0pg Rimer s A Toerob R BATHB aRhyr A SUPER. Eroiuxor
the coldin@tiors opifdtly staktingoattday 10e vl tiie tgmou pelistweee ineicglated. The

reductio versjble follo by _an.ongoi ng,.wei ght
neatm S dtF ot FETEE SIS el BBt B 7Rl olbs 20
days. Titd fuenie grdwth avaseelldweddgste 1dfi dayd aftey/tugobDtdlRdiculation. Treatment
with an initial dose of 17.1 mg/kg followed by a weekly treatment with 5.1 mg/kg DI17E6

resulted in trough values of 100 pg/ml causing a significant tumor growth inhibition at day 40,
the end of treatment (T/C: 25 %).

After day 40 a growth delay was still observabile till the end of the observation period.
Treatment twice weekly with either 4 mg/kg or 12 mg/kg Erbitux caused a strong and
significant anti-tumor effect. T/Cs at day 29, the end of treatment were 9 %. A similar strong
anti-tumor effect was observed for both combinations DI17E6 plus 4 mg/kg Erbitux 2/w and
DI17ES6 plus 12 mg/kg 2/w. T/Cs at day 29, the end of treatment, were 10 % and 9 % (see

table 1) respectively.

It should be noted, that 10 pg/ml serum / plasma corresponds to 0.55 mg / Kg body weight.
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which | ead to trough values of 100 ng/m during the
treatment period caused a significant growth
wo pdwpor2pon of human renal CAKI-1 tunors. Al soPGI/RB1088/005852

treatment with two different doses of Erbitux using a
bi weekly schedul e caused signjificant tumor growth
i nhi lb: tion. Both doses of Erbitux were approxi rmt ely
equal Iy potent in their an i —tunmor act

Howeygr RS iV easMenERTouRrs WU ETtHLR alsnhslas i afdy afpr reatment

stop. mcéﬁlr‘a%ﬂ |ﬁb&h%?ﬁbﬁ%@i§l¢§r@b§ ehefinRiBtiION of tettumbrigmwth continued
fect, which is conparable_ to the single Erhitux
appat%&ﬁ'ﬁéh? deglgasing nﬁ@@ and MRdiATHUMOE FIFEY %%%432 t he
striking difference, bet th bi t
B S e R B aEog i R BH B o

reactitdltRé vBIUﬁ*@td?%E% 7SWARh Mprésentfhe day of tRdirstaudadr sizey measurement.
after treatment stop only one of the tumors in the

In thé3 Emﬁh{‘ AldnBihefdpyWrodseY untors bl%\nﬁﬂozdbnﬁﬂeldabe sizest(he1000mat) and
the tunmdr size neasuremnmen whi ch means t hat

mOSttOIﬁ@%G@M’stotsl'@&ta@evwr\eﬁ“@m?i%a'a "TErbitux either
egressed or showed stabl e di sgase In co

In oA SIESEISISOvTF S dRom 3 PR A s vEBRCoT 0 Pl the

expeffn8Ht. Fht Heidnt RRIUEESH in3hé Pelidle GRIUP aiﬂru&lb'leeDH VEGSreated group at one
(varying from429 to 3581rrrr8%)q’k)ndllc that t

single iegRwaMeshday wap mpebiikelyFacs Wajsi S9aply- 1 both relevant

groupEhBRRSg redutiBn wak AeRsigE F@llowst lb'yfahbnbbmgtwwgﬁt gaihhe
strong synergistic effect of D-17/E6 on the treatnent

Treaw vs)itK faﬂﬁhuﬂﬁ dek8 @ﬂ?? h mb/? fof6Wwed Byia veakly clobens Bmhmg/kg DI17E6

tux(r ca
whic sardo G Valies HGTOOLGIM LA OB Ge FRRIBENLOSTRRrAEPaNS Sianifcant

growirhﬂﬁl@f%n RBRh&REN Fril CAKI-3 turidrseABb @&@reetﬁbatmeoU’MImmtdlﬁerent

| -av-integrin hybrid antibody co ﬁ— %
d°seIS|°©ﬁfbltawsagwé%wye%ham?dpl?gqaaﬁe%wmg%) Yot ?P%S‘Hé’éh fion. Both
dose%'f‘ EFA I;BQ @Jeré‘%broﬁhdté’lﬁ equidig p@f&nlt bﬂﬁeflr éﬁtEﬁJn(cbrla):tnatyl Thyht

ramewor k regi on whic

combitatinl o i ECRRR ARG ik 5 12 (TG ER LA <G o 2 poten

anti &W‘éﬁ@étkwﬁlﬁﬂ iOdbrsfsaraie RothlsiHyldTRbREx freatarintndlring the treatment
ti-av integrin antibody 17E6, and (iv) a heavy chain

perleonst ant Ireg| on deriving fromhuman 1gG and a human
{ ant ht ch i
HoWRYSS ha HIKGA e 2R Botwaa I8 L HEMeSRIF PBIRe SO g, ot Eiaton
treatﬁ'fégfsqg the SR bSHAIoY Bftér tfetétrn@m&@opmmqlzemb lomgtds-82days after
Integrin antibody 17E6 are (%:) Ahé?%&*g)
eatront Spp CRENe SRS 8165 PRGN JOUP Brew 16 hé Sizof Gy 7, the

first day of the tumor size measurements, which means that the tumors treated with DI17E6

and Erbitux either regressed or showed stable disease.

In contrast, in the two groups treated only with Erbitux some tumors grew after treatment stop
to considerable sizes (varying from 429 to 358 1mm?) indicating that the combination of
DI17E6 and Erbitux could prevent relapse of tumor growth after Erbitux treatment.

The strong synergistic effect of DI-17E6 on the treatment with tyrosine kinase inhibitors, such
as cetuximab (Erbitux®) can be regarded as extraordinaire and opens the field for a

promising tumor combination therapy.
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CDR3 : QQGNTFPYT (SEQ ID No. 7), and the CDR heavy
chain regions are: CDRL : SFWWH (SEQ ID No. 8), CDR2 :
WORNPREBEMTE (X) NEI FRD, wherein X = C or Y ( SBEELT/EPNO8/005852
11), CDR3 : FLGRGAMDY(SEQ ID NO 10). 3. An engi neered
anti body of claim2, whereinh 4$e- CDR2 regi on of the
heavy chain has the sequence YI NPRSGYTEYNEI FRD (SEQ I D
Pate i9 . 4 . An engineered antibody of any of the
_ =1 - 3, wherein the light chain framework region
. Whi _CB Seri4ves from humani zed nonocl onal anti-EG-R
anti po 25, co [ . . -1
1. APEEgEg oot e et T fiob) compridd 15>
i) a@m@@ﬁ\»ﬁ@ﬁéa‘i Cch&ER rédgiom\derivird) frérRRnBiuse monoclonal
( GVPSR SG'SGSr? Eﬁ?&%ﬁ%Eu A']I{?;(C (SEQ ID NO. 14) FR-4:
apiavsiiREtNaANtGReY | . 15). 5. An engineered anti body
(ii) a?@hmimf{r(amaﬁgmlragl(igﬁ R}Vhich iéta)kedgérbmi hunsaiizédmeenoglonbli n
ramewor K region - FR4 eriving from nouse
aﬁ?fﬁ%&?““i’?ﬁ%"’?@ nutated at 1 - 15 a?ri no acid residue
(iii) aﬂ{é.%t/& (=115 frbgnewt@?k@gioﬁrdeﬁbihgfrbat raousghenoadnall - cel |
epi topes_an us, .| nogeni city in humans. 6. An
ag Nﬁﬁ%@’é@'ﬁﬁ??’bé&%ﬁ'&"ﬁggl aim5, V\%er ei n sai d heavy
(iv) ChRhdavylcRERVEINStanE@ign defiviny frafreisliradn IgGeandheman canstant
of the foll ow ng positions of the nouse antibody: A9,
lightzhajprggioR3s, R40, A72, S76, B2, G85, T87, S91 and

S113. 7. An engi neered anti.bo of .claim 6, wherein
2. %@'WW@'@P%” RERSF ﬁ%%p%@m%ﬂ?’%t ated in the
the %@!}@ﬁ%ﬁﬁiﬂ ré{&?h@@ﬂﬁcl‘ﬁd@weﬁﬁfﬁ mEdsE<mohiddnal KRB Ry inkpdia, antibody

) S76T, _2E, &B5S, T87R, S91T, S1 13T. 8. An
17E&#/§i neered antibody of claim5, wherein said heavy

CDR@hﬁAﬁQ’B!{Qﬁ?m&SEQGQiN& sponpri ses the follow ng
mut at 1 ons: A9 E13K, MOV, K38R, R40A, A72T, S76T,
CDREBZESKIEBSS(SEBRNOSON T and S113T. 9. An engi neered

reconbin IiaYs 0t in hybrid I bod
cor;RREPRYr BRGURANG i “Chia n” CDR r agi one: CORI.
and ig)émﬁbm-y%r{aﬁﬁggl\?_l@sl&geé 5?;D c[\:ngz YTSKI HS (SEQ I D No.
D SFWMCDRS. m@ ( SEQ . 7), (ii) the heavy

CDR2: YINPRSGYTE (X) NEIFRD, wherein X = C or Y (SEQ ID No. 11),

CDR3: FLGRGAMDY(SEQ ID No. 10).

3. An engineered antibody of claim 2, wherein the CDR2 region of the heavy chain has the

sequence YINPRSGYTEYNEIFRD (SEQ ID No.9).

4. An engineered antibody of any of the claims 1 -3, wherein the light chain framework
region which derives from humanized monoclonal anti-EGFR antibody 425, comprises the
sequence
FR-1: DIQMTQSPSSLSASVGDRVTITC (SEQ ID No. 12),
FR-2: WYQQKPGKAPKLLIY (SEQ ID No. 13)
FR-3: GVPSRFSGSGSGTDYTFTISSLQPEDIATYYC (SEQ ID No. 14)

R-4: FGQGTKVEIK (SEQ ID No. 15).

5. An engineered antibody of any of the claims 1 — 4, wherein said heavy chain framework
region (FR1 — FR4) deriving from mouse antibody 17E6 is mutated at 1 - 15 amino acid
residue positions to reduce or eliminate number of T-cell epitopes and, thus, immunogenicity

in humans.
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CDR1 : SFWWH (SEQ I D No. 8), CDR2: YI NPRSGYTEYNEI FRD
(SEQ 1D NO 9), and CDR3: FLGRGAMDY (SEQ ID No. 10);

w@ paoop12be | i ght chain framework regi ons: FR- 1PCT/EP2008/005852
DI QUTQSPSSLSASVGDRVTI TC (SEQ I D NO. 12), FR-2:
WYQQKPGKAPKLLI Y (SEQ I D NO. _13) ER-3:

GVPSRFSGSGSGTDYTFTI SSLQPEDI ATYYC (SEQ I D NO. 14) FR-4:
FGQGTKVEI K (SEQ I D NO. _15) (|v) t he heavy, chain
6. Anrenginmerad artigrenel ¢RI 5, WhRrei {RIOBMRASEPR S mutated
f ORI S siEady DANE 131 K420,
at °“&§§9%<%T%%’Aéﬂr@§g§@$ %G.TSEDSA@\?‘JY%AE( SEggyl DNIEC; ?82) 38, Ra0,
AT2,1526, QIBEAS\VIB/SSO SEQS|1E)3NO 19), wherein one, nore or
all of the bold and underlined positions are nutated .
7. Anengingered antibedyiekclaim & whereinsaidarpiag pcid sesidisorosttiogs mutated in
the e‘iwg#ﬁ%?} BOGNAR! AYG! B13K, I K38Rn RabX)ART) @asy Q82 1G858,
cons region der|V|ngfrom uman IgGan human
T87F¢(3931ﬂ'a6t11$Tght chai n region.10. An engi neered ant i body
of claim9, wherein said heavy chain framework re

. AvanginiRted GODASIEIRKERBISSIIRIDH TN [SEeVPTH RN comprises
PGQGLEW G (SEQ ID NO- | ) FR3:

the fﬁ%“?\ﬁé‘r‘?\ﬁg AYI\/ELSSLRSED%’AV?YCAS (SE ?D No, FRY;

ASGVEFK MANGKIBBERAORD NG T, STHT. Q2E /38 J,sﬁgelsgg hnd §iaT

anti body of any of the clains 1 to 10, wherein the
9. Areangneshed recembmaah@ntr@gmtﬁsﬂaMP%@HWSWP@@S'"&2 An

0) tﬁ@%ﬂf%ﬁ% Q;@m#?&gy of claim 11, wherein said | g&

rises a nodified I gd@ hinge
CRRY orRA&GDImth@E@éDé‘{P &kt i body of claim 12,

ein g3 hinge region conprises the
@Sﬁéa@%@ﬁ%ﬂ%@ (SEQ I'D No. 24). 14. An

EHRBNesEetrant ($RdYyD ®o. @)y of the clainms 11 to 13,
V\herel n said | gGZ constant region is nodified by

(n)thedpmmgmaﬁﬁl%@w% Nto Qat position 297 (N297Q).

'(§'I?§ﬁl§¢lloa@ jibody of claim 14, wherein amno
aci d residu osition 296 is repl aced by A

(C[ER?GYQSDNPR]S@Y'UEYNEDFED (BEQADNca X apd| | epi t ope
58S & S8Rt 6=, 565 o

(iii) the light chain framework regions:
FR-1: DIQMTQSPSSLSASVGDRVTITC (SEQ ID No. 12),

FR-2: WYQQKPGKAPKLLIY (SEQ ID No. 13)
FR-3: GVPSRFSGSGSGTDYTFTISSLQPEDIATYYC (SEQ ID No. 14)
FR-4: FGQGTKVEIK (SEQ ID No. 15)

|

(iv) the heavy chain framework regions

FR1: QVQLOQSGAELAEPGASVKMSCKASGYTFS (SEQ ID No. 16)
FR2: WVKQRPGQGLEWIG (SEQ ID No. 17)

FR3: KATMTADTSSSTAYMQLSGLTSEDSAVYYCAS (SEQ ID No. 18)
FR4: WGQGTSVTVSS (SEQ ID No. 19),

wherein one, more or all of the bold and underlined positions are mutated
in order to reduce or eliminate T-cell epitopes and thus immunogenicity
in a human , and
(v) a heavy chain constant region deriving from human IgG and a human constant

light chain region.
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position 297. 16. An engineered antibody of any of the
claims 1 to 15, wherein and the light chain constant

Wo egpom20E human kappa. 17. A reconbi nant PCT/EP2008/005852
anti-av-integrin hybrid anti body of any of the
preceding cl ai ms essentially gonsisting of (i)
vari abl e and constant |ight chain sequences (SEQ ID

No. 3): . . , . . .

10, AR opieRIskURa A MR SR SR EARIEBRIETPglaps e
F:g%:/ AQAPWMEEGwMWQmWEI K
FRQVFI FAPEREF FEEFRETE B RRADDI=A/QNKVDNAL GSGNSQESVTEQ

KDSTYSL SR T SKADN KV ACBY A S8R TKERND R 22010
iT) variable and constant heavy chain sequences (SEQ
AR2: No. WQQGTTVTVSS (SEQ ID No. 23).
QVQL QQSGGEL AKPGASVKVSCKASGYTFSSFWWHW/RQAPGQGLEW GYI NP

11. PELSQI I%EDN? ERBSAY MTIRYTS Tt &M SELRES wHafekviNéGR@vy chain constant
regiongeriYes fremadeG R K GPSVIFPL APCSRST SESTAAL GCL VKDYFPEPVTVSVNS

G
12. Ap eaginerrreAUkesE paisdirvRaeNsai s FREERRPERIPRBRRYSeS 2
modﬁagggﬂﬁﬁﬁ%%ﬁ \PPVAGPSVFLFPPKPKDTLM SRTPEVTCVW\DVSHEDP

E VOFM Tv HNAKTKPREEQAQSTFRVVSVL TVVHQDW.NGKEYKCKVS
Wk%ﬂ&%@égﬁ?ﬁ?%ﬂé@ﬁ%ﬂwmgG%W&@Smlcémprises

DKSRWQQGNVFSCSVMHEI

%ﬂ?%ﬁ%§§§%&cr\épf§?@$mﬁ8n§& otei n conpri sing Ian
anti bo | ai - [ .
14. @quiqﬁe#aqoa@@%éy gg?'{’}‘k%ﬁﬁe gl:alrrrrgsr %w(on 7 é{\&\?gq?rg sa%é Ig';(%f E‘N&ta”t region
is moAMiRHY epRRMgnEnihe aciaN B iabpsitiopr297niN2BDAY  f Usi on

protein as specified in any of the clains 1 - 18. 20.

15. Aﬁelﬂe@mé”legé?cﬁéﬂllbog?@f €laint Wmﬁeséirgrrmdmﬂd nasideed at pofsition 296 is
claim19. . An_ expr essi ' f_ clai S
eorss g RS i Bl Erle D B iR B e rgcston

posifidiegresi gnat ed as pdHL10- DI - 17E692h(N297Q) . 22. A
protein expression system conprising a mamal i an host

16. Arebhgifidere® hatibsag ofaihofthe cleinps €&s1Hwhereis and thef light ghain constant
21, _h23. A Bhar maceuti cal conposition conprising an
regigfe iNHEE) K8PP&Nt i body fusion protein as specified in

clains. 1 - 18 in a pharmaceuticall i ve , ,
17. £ enbr] = b Er RIS St Bl DSl GBI psenien
condigingioer, diluent or excipient. 24. A pharmaceuti cal
() vasiaRle A on Stagf ight ghain Ledudnchs (B3 o MeC 9P
DIQMTQSPSSLSASVGDRVTITCRASQDISNYLAWYQOKPGKAPKLLIYYTSKIHS
GVPSRFSGSGSGTDYTFTISSLOPEDIATYYCOQGNTFPYTFGQGTKVETKRTVAA

13.
the

PSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQ
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC and

(ii) variable and constant heavy chain sequences (SEQ ID No. 4):
QVQLQQSGGELAKPGASVKVSCKASGYTFSSFWMHWVRQAPGQGLEWIGYINP

RSGYTEYNEIFRDKATMTTDTSTSTAYMELSSLRSEDTAVYYCASFLGRGAMDY

WGOGTTVTVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSG

ALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTV
EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VQFNWYVDGVEVHNAKTKPREEQAQSTFRVVSVLTVVHODWLNGKEYKCKVS
NKGLPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVE
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t herapeutic agent, wherein the first agent is an

anti body or antibody fusion protein as specified in
wW@k@owor290 - 18, and the second agent is sel ect PCI/EP29A8/005852

the group consisting of: a chenotherapeutic agent, an

angi ogenesi s inhibitor and anggnti-tunor agent

optionally together with a pharnaceutically acceptable

carrier, diluent or excipient. 25 L.cal
R A A B e e L R
NHY'}@@éﬁ@g#@gagent is an anti-tunmor antibody,

especitally an anti-EGR (erbBl) or an anti-Her2

(AL ot ‘ . ST DOSik] o
18, A o o i R o S P o OBt R C-terminal
to a ¢ybdkirE eragrowthi faetgi.t i de, anti-EGFR anti EGFR inhibitors

mAb ¢c225 (cetuximab, Erbitux(r)) and mAb h425 :
19. A DA nzaleciy codingifos AB mtimacpantiéoddg‘@ﬁ% prateip e specified in any of
the calh$q 2fs. Use of an engi neered antibody or antibody

usiton protein as specified in any of the clains 1 -

20, A febPlssloNcPRRUEARLIAF s Dy RridRA BRI 9! L e

an a ogenesi s rel ated di sease and / or

21. A%ﬁéé{pgests%'ﬁtﬁlac'sn% of ﬁpﬁ@ij?ﬁ&ﬂﬁﬁéﬁfﬁe DAA sblsRedE a8 specified in

_ naceutlcal co itron as Specified in clains 24 -
Figu26! 5 and dmmﬂﬁsamuMé)-QlH?aEﬁgBhﬁ\t?&%@ht for the

treat ment of tunors, wherein said engi neered anti bod
22. A proteiaexesdien sfstere geppiiging Aanasendian nagbaell trangformed "%‘P the

expr?sos?ﬁ}aé]lg?rﬁﬁ%ifc@% ogonposition as specified in clainms 25

€ manufacture of a nmedi canent for the treatnent

25 Ay s R oA iy sty Rt o
specified dry slaimes. §r-Jitim aphamuarsutiedlly @ffectivg ampnt aptanally tegethgewith a

pharﬁ%rguj%{}%?ﬂy:?%%gfaibtéoﬁfrier?&me%& &lcipidr@l M 29, wherein the

: utic agent 1s the engineered anti body of
24. /f %@rﬁ%#ﬁ%{@:{%%&rﬁ%sﬁﬁﬁ QBFhphibiRG aPfdt Arfd REBAH pharmiBoButARP effective
therapeutic agent, wherein the first agent is an antibody or antibody fusion protein as
specified in claims 1 — 18, and the second agent is selected from the group consisting of: a
chemotherapeutic agent, an angiogenesis inhibitor and an anti-tumor agent optionally
together with a pharmaceutically acceptable carrier, diluent or excipient.

25. A pharmaceutical composition of claim 24, wherein the second therapeutic agent is an
anti-tumor antibody, especially an anti-EGFR (erbB1) or an anti-Her2 (erbB2) antibody.

26. A pharmaceutical composition of claim 24 or 25, wherein said second agent is
integrin inhibitor cilengitide, anti-EGFR anti EGFR inhibitors mAb ¢225 (cetuximab, Erbitux®)
and mAb h425 (matuzumab), and chemotherapetig agents cisplatin, DTIC.

27. Use of an engineered antibody or antibody fusion protein as specified in any of the claims
1 — 18 for the manufacture of a medicament for the treatment of an angiogenesis related

disease and / or solid tumors or tumor metastases.

28. Use of a pharmaceutical composition as specified in claims 24 — 26 for the manufacture of
a medicament for the treatment of tumors, wherein said engineered antibody increases the

efficacy of the second agent.

29. Use of a pharmaceutical composition as specified in claims 25 for the manufacture of a
medicament for the treatment of tumors, wherein the second agent is an anti-EGFR antibody,
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and said engineered antibody prevents or delays re-growth of tumor after stop administering

the engineered antibody.

30. Use of claim 29, wherein the first therapeutic agent is the engineered antibody of claim 17

and the second therapeutic agent is mAb ¢225 (cetuximab).



