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WD 2008/ 104183 PCT/ DK2008/ 050047 1 RECQOVBI NANT
ANTI - EPI DERMAL GROWH FACTOR RECEPTOR ANTI BODY
wEaMBROSBI183 ONS FI ELD OF THE | NVENTI ON The i nvenP@DDK2008/050047
relates to the field of reconbi nant anti bodi es for use
in human cancer therapy. 5 BACKGROUND OF THE
| NVENTI ON Epi dermal Growt h Factor Receptor (EGFR)

Recumii@Te pRRPELRERURL BrdnEB s Bt R andihdly

COMPOSEIORS that are crucial to tunour progression
(Sal omon et al, Crit. Rev. Oncol ogy/ Haenat ol ogy,
19:183-232 (1995); Wi et al, J. din. Invest.,
95:1897-1905 ﬁ1995) Karnes et al, Gastroenterol ogy,
FIELD @F gt B8GNHIODB) : 10 Woodburn et al, Phar macol
Therap. 82: 241- 250 (1999); Price et al, Eur. J.
Cancer, 32A:1977-1982 (1996)2 I ndeed, studies have
The dWsfieT Tektesserhe fieldichresampiEn @‘Ft@\%'ﬁs for us iy Pwgar ganagr therapy.
a variety of solid tunours including non-small cel
| ung cancer, prostate cancer, breast cancer, gastric
C@@ﬂ-@? the head and neck (Sal onon DS
BA et a ?Ngﬁ?fﬂ%gﬁﬂ%%@gﬂgus in Oncol ogy/ Haemat ol ogy,
19:183-232 (1995)). Furthernore, excessive activation
Epld%ﬁnQIfG%@ﬁH:é?&ort F@@ce%fﬂ?‘%l?@FR?bl'ay§Hﬁ fn%ahﬁro‘ipw déﬂﬂWerﬁ?eratlon as

be associ ated with advanced di sease, devel opnment
well g agohtgglgsqrgqg@ngﬁg AB¢ m%aséq\{@ s&r@@opr%pwé@q@@ grucial to tumour

prog@@é&?&lr(sﬁﬁ)trﬁc%rﬁt%l dr@"ﬁ&”@hc ghaérlnatolc% {9:¢83-282V9BYR Wu et al,

t 19: 1
.l RSt r A 150 TEhR (QSLSaTanel & SR psatrdinondddisBameaq1998)
Woddbufh& a‘PrF%H%éd?nrr%fr FEE@ERZ41| -b9pNdsg). Piks @!Qh@uraﬂlcbaﬁfé%r

others expressi ng tumour_ cells which

32As1l9§63§§% (13981 @ﬁe%tsmw@vp@aawpm |E@Fb?aff@§'a’f€r¢ QGHeQrOWth Is

|ncr@Js@9rr¢§%ﬁ’éiy of sdibesRo&8li ﬂ@oﬁr?gﬁcﬁ" Qﬁall c&ltlé'ﬁh alw%gﬂ)prostate cancer,
harmac. Therapeut. 64: 127 jtah e

brea(sg_gegw)ar [gastric \o;anqgﬁcqﬂddgmouw of ttﬁheazigg)d n@ké@ﬂpm@n@%et al, Critical
RevieWs@rﬁ @fﬁbbl@@y/hﬁé?ﬁ@%m@uﬁﬂm 1'999{2%@1@%&@': Bcessive activation

herefore can inhibit tunmor growh and survival
of E@ggﬁ tgg capger gell s%rj@g@ new gp%@ to bﬁ@i‘rsgﬁlgtgd wityadvanced disease,

the d&%robﬁée}n of d MetdstdnR phén&yﬁ@ﬁr’&f §B§orb&b|§ﬁbs&| it %Qﬁ’ééi’tpﬁhéhts

a nol ecul ar _wei ght appr oxi mately
(Sa'E@RD&?{sﬁl' staticy RSV'@YV?Hb@W%‘?Qé’éH@W@PPSY 19 183 232 (1995))
Ilgand bi ndi ng domai n (621 residues) and a

topl asmic domai.n (542 residues) connected a shor
F“”Q %rﬁ%d%%pr??%% fRSH SR aqcpiRapied ?MH‘%@(PS%&'@PIO IQ=§§:R'
ligarRR! TGPla dCEJGF ahidhg DY HGERe n@fl cells which
R kf Stheis, Py HGRIR chisra s uraholﬁ
i nke

cos latigon sites, and i s genera
sugQESHRiNakLF: ‘E’ ! d%‘?%@”'Gpatﬁéﬁ}thglﬁbogﬂ%ﬁ?éﬁqh@‘th%eréé;)s (Baselga,
etal. @1%&5 aharrrsatcr Tﬂﬁérdg ag. 64 1QhasEGﬁ5’dﬁdh@gie§taltﬂem)tlhm Oncology. 4:
or adqgts oth an autoinhibhited tet

277@8@%&%@9@ o esion RsMossioeh ESFRigapdRand &rihigerefore can
inhisi0mek %marﬁﬁﬁjr(uﬁslr(auwgb &kt aRl199bPh&ehdc. TREHEBeutVed: 127-154).

11: 50/7-517) and an
The EGFR is a membrane bound glycoprotein with a molecular weight of approximately 170
kDa. EGFR consists of a glycosylated external ligand-binding domain (621 residues) and a
cytoplasmic domain (542 residues) connected by a short 23 amino acid transmembrane
linker. The extracellular part of EGFR contains 25 disulfide bonds and 12 N-linked
glycosylation sites, and is generally considered to consist of four sub-domains. X-ray crystal

structures of the EGFR suggest that the receptor adopts both an autoinhibited tethered -
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active conformation that may nedi ate EGF |igand

bi ndi ng and receptor dinerisation (Garret et al, Cel
wQ@odoaed 110: 763-773; Qgiso et al, Cell, 2002CT/DER008/050047

110: 775-787). In particular, domain | and domain II

have been suggested to provide additive contributions

for formation 5 of a high- afflnlty I'i gand bi ndi ng

confBis R AR AR T 4SBT A i g2 Gt B o) and ar

actiieaafddatidrIhBt fheeiddsté EGF |igah@ binang.anBECER Pt dienatib® (Garret

et s bl RS R AR S5 729 e,

dom@ﬁﬂfdnﬂ ra@tﬂanﬂmi tave fb@eﬁ@@égé‘s[&ﬁﬂb erdvidelawlithvetdaptri®dtions for formation

mat ot . diner nd hence is in
Ofa%lﬁi@ %%B‘Wé‘ %ﬁ‘ﬂ P'EQ'HHPF%%%F” ﬁla S%(R( raGysiae %C@?@m'rr “[ikgregions
that 612@ilid® ptcﬁélﬁﬁflﬁd%@\ﬁ@f:@lﬁtﬁmtd sussible BGARIdigerisatid® Midrfack! |
and sterically hanpering the receptor in reaching the
unt et hered state. However, sone receptors may still be
EGFRatbisé&nb@n &de*jit it Bewumibet etdiﬁéreﬁt mftfrmbtm’(sl Gimthebelhdurface where the
cl on

et RE RS G eleTgs TRy S Hon: Fat i g pHee g e

dimérise andmieacdrtinavtise.arie thérapedtierantibadynBibituekfkaoth i@stbilise the

etherBH EEHToRRIRS b iz A el e PR BTG htseslor
reachimgaice onatheestt statedHewever/disne hicepiotsday etilt feeable to adopt the

l.i gand- hi ndi.ng domai n .of EGFR.can bl ock the . .
u”te.”}??%ﬁfg%f?? BRI dl%”&E’HH%”Sa?né m%fb%togﬁf FRPHY (MRl
typidatlg ohiyy dpteffecttivieds elndingargaisgoed offtige corefommveripns Endd iHicveddid cannot

Cet uxi mab) is reconbi nant uman/ nouse chineric,. ..
erreqt Ry R GREnsrE vl B5TPHE SMBG conthFEtofRBF Fariat £ eipiias =
varigy bf earddrimatians.dormai n of the human (EGFR). Erbitux is

conposed of the Fv regions of a murine anti-EGR

anti body with human I gGl heavy and kappa |light chain
Monoolnsalsantibodes @msbsydiedted taathe digardhinday eomalnegflHGHR can block the
mter%’g ﬁ%tq I{—ZG%&% QP& ar%r %brﬁﬁ%)r(n fa tIy @J{ L%léﬁl?a%t '.H?ra%&% s'i ling

are nur ne tux I's approved tor

paﬂmhg treatment of patients mnth netastatlc col orecta

cancer and whose tunor expresses EGFR I n addition, 25

Erbitux is used in conbination with radi ation therapy

Erbitugs ™t (Geduximpalp)iie atrecomhiranscivaransolessl ¢himermmenoaisnal Retibody that
bmdQ%E 13‘%]?1}/ Ebeﬂ:lg e&n%ellﬁﬂpa%aih%f 'Erfe%% @G#ér Biitix %rctoﬁrgbosed of

treat nent squanbus ce ncer oO
the Retggican @f ﬁemkmtemtl Et%&am@oﬂmitbthaﬁ@aﬂ@%lhaavmnﬂm@edjght
. . i t o
chay bR EN 5L ML AL B BUIFDL o RofeaTioReR o s
prodsiped infrhermajian @elltmJétumJ(n‘uwnE@mIom@cEnbbuwsmrca/ﬁd for the treatment

of piﬂééﬂ%%lmbgs%k €6y e%fal \é?ﬁ&manm/vh%ée?t gmn%rg?&st @@Hﬁam addition,

enetl ca engl neer e lan cells
Erbi{ugtis wsesdn cplamlmaé@n wfarqn)atlov@aﬂraw to treat aptpﬂmtﬁ/wdh s@ramays cell

cand R ah e 3R EBh Gl oo B B sl R peen e ratment

of squamnusexfh cewseof BSFRadADH naﬁtlsfélatsfeavsrf@@d@mc@m platiyym-based
theré[ﬂ).l ow ng

Vectibix™ (panitumumab) is a recombinant, human IgG2 kappa monoclonal antibody that
binds specifically to the human EGFR. Vectibix has an approximate molecular weight of 147
kDa. Panitumumab is produced in genetically engineered mammalian cells (Chinese

Hamster Ovary). Vectibix is approved for the treatment of patients with metastatic colorectal
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fl uoropyrimdine-, oxaliplatin-, and
i ri notecan-contai ni ng chenot herapy regi nens. A nunber
wo@boosmo#ass EG- receptors have been identified PCT/DERER/050047
tunour cells. These may render the receptor activity
i ndependently of |igand binddng (EGFRvII1) leading to
enhanced 5 tunorigenicity. Mpnoclonal antibodies
ainst a tant EGFR be generated, but suc
candiaabAPongy LU B FOr Rt itese sy Bt deliges
fluordp@iniiginer) @Raplitint, &thdflddiecaMldontdimng cidmdtkdrBpy fsggmeRen
identified in human cancer patients that affect their
response to chenotherapy directed toward EGFR. WO
A nu2iias ol A8 EGRaeeditdrs )hadé bedrorledtifiéd onmuinadn on®uaselseThese may

8 SNPs i G-
rendi e dREoR AT PO RLST Ry e B oty b (E8F Ry D MBrige do enhanced
tumaorigearitpMénotnel ér}tﬂbeﬁﬁs H@hlﬁ?@?ﬁ]ﬁ&ﬂ:BBgFRﬂmb@ generated, but such a
rther mu lL.ons |
monge P ad el Mot s A T R P Baai Mo i ielib GRR

may be located in the epitope or affect the structure
Mutd} on%lafE@%Ft a&?lb%gﬁ Fbgeggﬁ'ﬁggﬁﬁgﬁ{agtc gcr:e%rfp%li E&QEA% aftbR" I%’frer%sponse
to cmamathérapy difecied lowaot EGER. YW 2061 0459 (ﬁovamsjdlsmimbd 43
mut%n{h(se %g%e#I g%glﬁgévtrlé]sh% Er%cl):Rt &r})elnfregdli’lﬁg gr @gg%@ é?mssens? mutations
are idenfified $n twooorenare tyﬂﬁs cgttl;mtmﬂyi/rm& B 28026489 180RI(Amgen)atisclosed
eighgurth rﬁrﬁﬁ% |§rl1 ﬁgﬁﬂﬂgﬁ%Vﬁ%ﬁs Jcéﬁgenq ﬂﬁ QF‘%S% rqrzclgr?% thesg%(?ﬁatlons
maycberle«zatéoj/mdhe lepntbnee:ﬂ’tdﬁyctrtbs glrgcting of thef émﬂopaboaﬁd by one of the

Q | u .
oGRS EREAA b R SR od P B B o o
treatabledryrrationecionet hatihosln by whi ch 20 anti bodi es nedi ate

killing of tunmour cells. The |level of ADCC is
dependent on several factors including |IgG subtype

Furtiigrgiase. i@ re lageamportai literatiye deowing tnet@mqeae'@ein giysiopgation of at least

[ I t
ons SR BLYCORN A1, 43 L 2YP SELNE et 19007 At
2002 Bwoshemsgy ﬂ91®7@692)h%bm rmmgewimmawmrenw ornedlrectly result in

bility t
anefRAcL 0R3ke ASEPRLHES BELARLSA L, il 2011ty Lo
25 epitopes are able to synergistically down-regul ate

AntibSHyERIphJ&HE RER B! C?fbtéﬁliggzgébla s #slteHEAvE fldcPanism by which

transiently expressin oss conpetitive EGF

antiyqgigsnedinig kil Qfcmes celle ThetevebePABCE iadoparvieatany several factors
mchM?gi I?@%@lyp@klgﬂﬂé@@leﬁ Qﬁtrﬁb?i'y%né’@ onzt%rgelg(g% antlbody

has ‘tested conbinations of several ra
egcgq‘»WﬁtLoE@pmer@mvg)@bﬁsetgewqmrtf@@mf dedpraghpsaily epi t opes
The anti bodies were of different 30 isotypes. In all

~cases the effect of usi ngzé)})wo anti bodi es was.
Friegrat aed (RNAS E8PAER 1 &-29) hava ghowy thalgge roinggnonocional

antibUafdsATRQR BPRef Gbilify BfinHist BOF Birdifto ERSERIBY Bindingldifinct EGFR

two nonocl onal anti bodi es al one. This was confirned
epitepesiare able\yo synesgistiGally dewn-rraugts W@HW@@E@S@F'?Wr@CG”S and CHO

ceIIsR?ér%l’éltn)Iy Q%(p%@ééﬁg?EGFhaCrdsg%oﬁ@@@ﬁ\)é%bF‘ﬁﬁubi’tfngté/hﬁibodles did not
exhitr{i?gr?f s;?n%?gy.

Modjtahedi et al (Cell Biophysics vol 22, 1993, 129-146) has tested combinations of several
rat anti-EGFR antibodies with non-overlapping epitopes. The antibodies were of different

isotypes. In all cases the effect of using two antibodies was intermediate between the effects
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anti bodi es, Mab425 and Mab225 (Cetuxi mab), results in
an i ncreased anount of antibodies 5 bound to the
waewoBaecasdf EGFR expressing cancer cells conpaP@nDKeooa/ns50047
simlar anmount of each of the nonoclonal antibodies
al one. The publication al so discloses increased down-
regul ati on of EGFR when usi ng the conbi nati on of
of u%gc}%?ﬁg};r%gﬁnon%a%e?\éﬁpégggé a@& aos%g%al %Séésg%%lﬂ?med both in
vivo@dingal giged a synergistic effect of treating 10 mce
bearing UB7MG de2-7 xenografts with a conbi nati on of
two nurine nonoclonal antibodies. One of the
WO 2004/b820 605 MenkoP &iad) distinskss tabi theicombmeEGER oS twat yipes:ional

RRTHLR RO SN AN NI ST AT R

bouriol thé siveadesof & GF2exfirédsivd ¢amasi el edmearteld td Brwnlla'Flamount of each

U7 MG el s .a kinase inactive
of g AP RO af RSB 3100 L PP B AP e S Gk fown-
reguidiien of EGFRSNmemJﬂm ihb@dmbatiern ef arﬁneddlag abmpéretite the two

bearllnq% ‘MG DK xenografts. In a xenograft nodel
mon@LIPRAlEOGASS cel | Iine expressing wildtype EGFR the

aut hors provi ded no evidence of synergy. The de2-7
Perei'T;'gz Bal (&gﬁ ?ﬁ}qc@rrlfess%S 1q(f/&J6§gbn§§gd|FHE%)e g Cane&‘fggt of treating
icapEBINgBTOAR062-3 xeWbrhts wileseostimilieso ohtwmemmm roaEtbnal
antltgotai{f'et bﬂeso?[ﬁ% a%%ﬁ?c? ieS %’ M&S gy@Wc{segﬂl osftt e esﬂb{yé\g? %/Rh similar

i he nonocl onal  an ey a

spemfmlty tco:aﬁgsmaboﬂsyot_laerggna (mﬁié_&@ﬁ) o‘ﬁh/doincﬂ 1t|e||de§ 7aE@I6RdEhe
U87p/ﬁ.d@{-9\éélgﬁneaig aa({zetZLfE%:%:IBtrgHéféggg X?IFIﬂ]@?ﬁé %}IC:I Bﬁ cell ﬁne

eftTective against a w de rangée of clinic
expressesay kioagdd ina¢tweya(idxd©®th¢i dm@I-K/EGFReNnesgniergx lwsas S)bfsemed when the

QY :
two Eﬁb (aeg\(;/veetrgﬁg%fgia{nﬁsﬁgﬁgg dé’a%ll pr evenpl ngenggzea e a%ngér%ft model
withitied A4 &dcelldineeapesping sdldiype &GHEGHR avikors 2Eovidtui mu etidaned of
I T f

syndi THE PE PRER 12 O ProsBnfh el B AlRBinbes, sugh s
gliornz,dd suineleatent pessessicaganditngreareeknowl edge about t he

structure of EGFR expressed by the cancer cells in

question. SUVMMARY OF THE | NVENTI ON WO 2008/ 104183
WhileUT#sprstadey w@dﬂdicatsd that HNIONIS PSS SYNeTay Mayerist between two

I | .

murlrnS n%n%%lohgl eﬁmﬁ&ﬁ@ Q{H\/@ pafy rﬁéﬁ%é@ n%[klyggré;)yl/ is seen. The

nprising ast stl nct ant
studtﬁslaéamcergot mm@amamthEGERtaWbmse@nm%dloa|tf$at||sw@ffectii/¢ ggainst a
widGRERE: ARt afPLdRBESIGheEGR I n @ Turt her aspect
nvent1 on reconbi nant anti body

conp03|t| on conpri sing at 5 least two distinct EGFR
Accﬁahbgoﬂiﬁé rf@%ﬁ %‘Zfé{s%r mVMF@\fe%' tRer@PEytH aﬂhbﬂcﬁés aiMihst EEHR which are

ant Irbody lecule I1's selected fromthe group
effegtyn it Eeating %‘F’/%MQV@OBF%@'SG@% relaggd4o owg&oreqmof BGBR when
admﬁ'@&ed]agﬁﬁi dés%égs T]ﬂ%ﬁ@ls a?s%ﬁalmeé’dz%F brogxg@‘éppﬂc%g%thér%ggutlc cancer-

1344, and 1347 or antib
antibodies which can be used without possessmg intimate knowledge about the structure of

EGFR expressed by the cancer cells in question.

SUMMARY OF THE INVENTION
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havi ng the CDRs of these antibodies. Preferably at
| east one distinct anti-EG-R anti body nol ecule is
w@edosaoass from the group 10 consisting of antiPOUDES008/050047
992, 1030, 1024, 1347, 1277, 1254, 1320, 1260, 1261,
and 1284 or antibodi es haviAg the CDRs of these
antibodies. In a particularly preferred enbodi nent of
the inyv ion, the antibod sition co ses
In o gon o T G o A E 50,3 G o AT A g G PR gRprising a
least 8 @istinétARE-EBRRIGNHREY nledikst WRereinhe aRtbodid sIEGIBHRS first,

or, co i bodies with essentially the sane
SGC%dr?cﬂ‘idHE"i Eqpﬁ?mf'tz@EkiS Represent ative anti body

conpositions of the invention have proven effective in

Lnphi bition of oliferation of esentative can
in 2 Bfe” pieL e myeBlion teilc. SRcDiel R BRI, PSRN gpmpriing at
least fa@ d|$trneaEGERtarmbod;ﬂhclebuleé'hrﬂfeeelh esd Htsﬁndftamﬂ-mantlbody

an, assay w th can C p

molgiilE i SRlEgeidrorbt & e B e PO s n ol 1 0 1942, 1208,
1229,11264, 1/%@[ e26mreet, 1) ©284f 0308, HGMUIBSM dridr tdagromanthodies

.an_ anti co i tion of the invention appears to
hav'P%Hl?c((Léb? thﬁsgg?tlsb Wi 1ity from cancer spheroids and

thus reduce the propensity to formnetastases. In
Prefé#aé& Ilgra{gfgﬁaé/ d|s{}hc"flgétf-g%%reR§§enﬁiP§&?%lolelgglﬁtlQ%agctgc? #0m the group
congiglimg@s abiitmdiesH92s €030 4 024,51 NAVE T 264C 0820, 260, 146t hared 1284 or
antltpo% etsI ha}lﬁﬂ ﬁ thé( P@)ral'\%{oﬁ%% Ig easnﬁg(gcgg oquYa %8%8@" %b%?e;(rreergoerrrl%?qlment of
the mmu‘mbn;the Iauuhtmdympesltlonn compmsesaantlbcpm%m and 1,(!24 or two

antlb%% esbo%%g SC an?rsébﬁg gﬁ@ en&gg or%ﬁ tﬂrlé’]%/\zp%nh%grpsae%ugﬁcse%l &recdom prises

two dmtftfodresmmh&tssemtladjy trtermrnajbmdmg spadificlyas conpared to
commerci al ly avail abl e nonocl onal anti bodi es, Vecti bi x
and Erbitux. It appears that the preferred anti body
Reprsapledie amibody cempositinnsrf thsninwantiks heve preyen affefitile ér ighibition of
prolif@&m%ﬁ%%erﬂ&th\e%n &'E@ﬁ‘ﬁ % cﬂgé]fﬁgcgf\?el ofad?ltthR/g'ugé in the
as no tunour regrowt serve ter term nat
treatpfent htcanceafl h@m re.;wmsﬁha\ﬁéoeantcpbfafmedaroap@gww with @fﬂceih@ell
sphérBM@ %ﬁ.&#‘ may%g rﬂ_&g‘?égregtﬁﬂétf\’/\@'t&? tHessn%Pﬁ’&{ Q/‘R/oa{/vbgr{? cancer cells
ernination’of treatment wth nonoc ona ant |
fornmmowngmg@r@@m/aDmmqnmwn obtherinvginkien agpears to reduce the
oo il o S BT AP BERIR 88 U OB
vivo gffiseay Inta)xefr@@raﬂi meded heselsbibedh dgmenstfaied Wish a representative
: i ' t : .
o oS IS Rk BEIRRTn i 474 pEREEY Bl
antikhsiysegppsitien corntsisding lof ardlmglesweé@nmdﬁa4-n 1l antibodies
facilitates the subsequent binding of further 5
anti bodi es. These observations clearly support the
In a xerraspt Metel s ihHEag canersds MiGep A rerresenidtive|aagedycomposition of the
mveﬁﬂcﬁ%é&%s@fyd'm Sehifcany Wd@@%@%\“{e‘?ﬁmam%r%hf‘atroh%f the tumour
anti bodies bind distinct firs second
Ce”Se%ﬁ ¢FpRAse G0 @@F@rCFFHBéa\éﬁf"ﬁb'@tmwbﬁﬁbﬁi‘t'b@d'@%t\éﬂcﬁ@d ap§ Erbitux. It
appdits Hht BREGEfeed af AEHYy RSB0 bt %@%v@ﬂﬁérp\ﬁgﬂkgﬁ’hreugﬁ Baitferent
I nvention by selecting antibodies providing this
mecharigmiaf @ctionf eompares|iernenaciagtrndibodies ap pefiwpewdegrowth was

obs& AR & il Qion B M ath bR ATHNBE aRidd) R8HPBsition of the invention.

Tumour regrowth is observed after termination of treatment with monoclonal antibodies.
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10 The conpositions of the invention may provide
several further advantages. Cancer cells express a
wo 2008a04180f EGFR. Variation is seen in confor nBCT/DR2008/050047
gl ycosylation and in primary structure (nutations and
SNPs). A single nonoclonal aftibody may target sone
but not all of these EGFR variations. EGFR nmutants
, be escape nutants f r _nono anti bodi e
In 0 B0 S BT aGIE Vi TR Ty GROEa o A g ioriss pogvided
withtithe pres@xit applicatidh abpmtto ftlite theasindify 6 fodhérantbsdiéd) eereby
incrq%g:rgttﬁgﬁtﬂohpwes Ii |Eo§3g$$%{c)it Egeerefqg%tggi%fags(q%\é%%’demonstrated

that thidﬁngi tBre@\DdHEH6 ﬂﬂarhrboﬁlhg fAvilRes EPfefsiu@@@c}Ueﬂf blhﬂllﬂg of fu rther
m xes resen nvent ai ns

ant i
antibpdics ?B%/ mwaﬁmﬁ?ar eﬁ“lppP”hE’s O”F%ﬁbt §§'H arﬁ?”&ﬁ%'@?%"th at
leasESHRBtin @ @ATI-EGFR hbodaRblstaldsalvh & thdARtitsidds  iihd @istirut first,

secSaArngs i lopes B EGBR Ept FRa iy ke @oleined By iypd specific

combinBtidtst df@Ro @ﬁtfllﬁddﬂal%a:lfltﬁdalﬁvéml}bn Y s@@btur@/@rﬁubbuuea prOV|d|ng this specific
on O an |1 e

effe il thPoies are R E a0 SRy s (8 MMM MG e gtbodies.

dlfferent EG-R conformations (e.g. untethered

conf or.n and recep tor di,nmer) od
The G3RpREHs & Pleieh e fed Rt fars ddbragyatssh, pancer cells
exprpsd anbn@ty of BGFBL Vanagioh@&ecih Ic\bnfbynzhtl‘mnlnaglﬁtbsylation and in primary

SRR S R O
thestIBGHRR odriatione BGRR niotE#ri® mal ibbedtase inontahtsefor monposnid! aotibodies.
An bR R g e udidsirdfe PHEMBRTY Hirke BLaPRt IR Subodies
bindlaigl distingt EQFRuphosGleas sasauptible do trrmtetrime SNﬂsodéleﬂmi mutants and

.antibodies. |n further as vent es.
variighs TR R ob g THEEPACTOEENG O OlreE by ObBE anfodth Fixes o
the mreserd &iviehtion against bang!: ofmrﬁﬁ@%hd@lbéﬂi?mes representing diverse EGFR

047 7 a) transfecting a first

ConfB%?“OQtQ‘laaﬁvg?a Clkar yotic cells with a first expression
construct coding for a first antibody conprising a

Adrr{)tjl £t§atnro]g 6B ﬁmsoﬁé‘glﬁ \{F&@% s § FS’t' St %3%?@&% é’déi%/iityn%f EGFR
completadye d’nmomgfﬁnimtiirdnbmxﬁn @‘tﬁtgnaymglmuayda achianiet by @ coptoradion of
antitSSRession 5 construct coding for a second antibody

conprising a second cognate pair of VH and VL chains
capabl e of binding a second distinct EGFR epitope; c)

It méé@%hfé?@rle'b\é breﬁgﬁéi‘él'té‘%cﬁbsl%n@ooﬁ&r wﬁ B Bﬂd 9.’6 dufffHFe‘n'E‘EE;FR

| t1ons, expression const .
confarmaatieas ke gpwrtt@ibe@d oaylfosream arniget:qeranrsdlmet)erd aﬂ an%hody mixture.

Sucﬁgm%rea&%n(ﬂ%dlggﬁla ¥>e dr& E}Sfenrgtj hhlBﬂ ‘E@IF'RO&TMty ﬂwgn %)

onbi ni ng thetrans ecte I ons none
mon@blpaalranab@bfl Rindimghknly ope elithewontogmatidnss fromthe ceII
bank under conditions all ow ng expression of the

Furthermore by using an approach with three or more anti-EGFR antibodies in the
composition it may be possible to raise the density of antibodies on the tumour cell surface

thereby increasing the killing through ADCC as compared to the monoclonal antibodies.

In a further aspect, the invention relates to a method for manufacturing an antibody

composition comprising:
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anti bodi es; and g) recovering and purifying the

anti body conposition fromthe supernatant. For ease of
worevafiaaszr e, down stream processi ng and PCT/DK2008/050047

characterisation all antibodies 15 conprise the sane

heavy chain constant region.’In a further aspect, the

invention relates to a cell bank conprising at | east

t sub- popul ations, of eu otl ce

el onts B et ppafiei B GO el b adiaiearession construc

eX pdcifrRy foNa arNghtibeal c@mdnﬂ@g étﬁrst 3By pAPEYV,CATDV Sriants

a co alr of . VH ains capabl e of binding
crbePier Deina it GHRC: EREREPABRG, Tho cel s ar o

transfected u5|ng S|te- 20 speC|f|c i ntegration.

th th met hod of .
by e se il Sh i Bt ol R pesene gresgon
a C@JthDtmttcbd)lﬁg @dr acsdcbsd euumroesss:bmgnwa seadsndadsdginbmobair of Vi and

i tion of t ._Jdnvention the EGFR
o oliarisgerstig of RoghB o earag S EERE v8eerret hod o
killing cells expressing EGFR conprising 25

gg%??mﬁalﬁ/rrﬁ?gaotthg s?b@gbﬁ,gg@ﬁ ré 89{8‘”%?03’“‘3?8 g(%&(érseﬁ% DY ﬁonstructs

andcdgnbiei pairst drel EEGFRee»tmessm ng cells. WO 2008/104183

PCT/ DK2008/ 050047 8 There is also provided a nethod

of inducing apoptosis in cells expressing EGFR

dorgsiecting gransideted fiest.essecony ang eptivoahdvithéraell pbpdatidns;

expressi ng EGFR, an anti body conposition of the

i nvention, thereby inducing apoptosis. A further

as mnblrm@g KedwnstectedaphBgonT injonginet ta eiaip eaiell benkit i on

of cells expressing EGFR 5 conprising adm nistering

to a conposition of cells expressing EGFR, an anti body

Sonptisting esllsfont the CﬁHP@W‘ﬁ prester caRdiERy al”ﬁ‘f‘flnlletxpf?és'on of the

pr oddibediatis@- The invention relates to a nethod of

i nduci ng differentiation of tumour cells in vivo,

conprising adm nistering to an individual inflicted

o tracORIMAG and P0rifingi O ditiboayRembbsifsh dm thdupernatant.

i nvention, thereby inducing differentiation of the

t unour ceIIs This aspect is based on 10 the observed
For eddeasfinsan@ifadtute vdonn $tesam pratesird @1deghiaratérsatiaf alcamibedies

cell s when exp osed to ant i body conposition of the
compirufie BRIe NEAVACHAIP ERSTLERHAT, the i nventi on el at es

to pharnaceutlcal articles conprising an anti body

In a?u?[r%gg ec? he an 8nlfr$|\ére§:1‘|€| ac: ggn@%ompr??n d Ieaﬁ?ﬁ/vrgjgd{)nd

u0|n cancer ce as a
poptdaimmsrwbulmwdtmrcetlsheeash sub-papdatics, tramfm;tmitc& tmnsduced with one

cce a n,n1 n
expr%%n_é §3’ns¥rﬁf>th f?%ondant%o%ggm?né%ra%gg?gri lgiﬁéfen'f ia/rbngL chains
capatil¢ bf lalgcbmg 8 diethrEGlfR) epitapec Brefemabiyntak cdild :ﬁrertmmtsieatedcuslng site-
r cells, the effect can be inproved further.
SpeﬁﬁCﬁégﬁipp further aspect, the invention relates to

phar maceutical articles conprising an
Furthermore, the invention relates to a method of reducing EGFR signalling comprising

administering to a composition of cells expressing EGFR, an antibody composition of the

invention and reducing the EGFR signalling.

The invention also relates to a method of killing cells expressing EGFR comprising
administering to a composition of cells expressing EGFR, an antibody composition of any

the invention and killing the EGFR expressing cells.
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ant i body conposition of the invention and at |east one

chenot herapeutic or antineoplastic conpound as a
wa@eoubitas3 on for the sinultaneous, separate orPCT/DK2008/050047

successive adm nistration in 20 cancer therapy. It is

likely that the antibody confosition of the invention

can be used for a second line treatnent, i.e. after

or, sj mul t aneousl ith treatnent using conventi -
Thei@ris RISPREMIRAA METS oL B0 gPaRpsis @eg'ﬁtegwea?m%%?%?ﬂ% gpmprising
admfrigteririgo @0deppositioh bf E@idiexpiedBing IFEGFRMYAN aABBE®BI coBPo8RION of the
. I@ra se&yrate as ci there is provided a
invepfiany MECeRYIPIRNESMPIS from the group consisting of

25 a nucleic acid having the nucleic acid sequence

AR Rl sPo S AR B0 § ¥ eke G SSlsc r i ErR
compeshig adraintiaritg to B dolrpokitio 3f cd|ISEKbreEBsINPEBFR) anantibody

comBp PS4 e O T RGBT BRICR M i ¢ aci o co ng

for a pol ypeptide havi ng the am no acid sequence
The?ﬂ%}q{]oﬁ fe]at aa %sgtaragragﬁai(o {J& 5)% meﬂe%%ﬂon': r@ g&rgc%ﬁl% in \g\gg S
comsesqn@acrelmmsﬂwg to@n Fmdgj\udtml Bﬂllo¢§E@tH ﬁhritl@ B0 BEntiborty comnposition of

no AR5, R B 750 PO SRS s o

the G¥SENBK 2Bt @RIV tedmingd diffesantiationeaftcansercelipwhen exposed to an
antii oBEb BT oAk fyBRudlET | ned above operably iinked to
a ‘pro er sequence capabl e of directing the
expression of said nucleic acid, and a cell
o YOS SRS WA LR P ARLEE SRS ooy
compositjgregftthelmveriipneandless lasist @y&]mm(gmd§apa;blg(gﬁﬂcin'g_di;‘ferentiation of
i LS. . .
cand; S BEAEERERL ), B0\ R, BESUER A1 PBRUGY dfifscation
canczﬁnithﬁaapys By coebining the apfibcayyconmogigonofdhe aweatisinogih agents known
: o {%m
to méé#?t)érrhmgpéilﬁéregtlah@ﬁtsolf gésﬁsygﬁ??l%l fﬁteﬁfrtect et IpE)ov((:.Td further.
also bind the target protein in the tox-animal,
Ina @ﬁlﬁlfuﬁﬁé‘rbés)be}é‘ﬂ thé |ﬁ\F§Pﬁ|QP§ %J@B@kd’pﬁé?ﬁlﬁ&ﬁﬁalagrﬁél& édfn rlsmg an
Testing anti bodi es bi ndi n cynonol gous EGFR
antibogly Cﬁmﬁoﬁé@hoﬁﬁgéwsws@l #Hdkatipa Ot‘%éh%@ih?raﬁawtiw aptineoplastic
compb&hdls :5’E@rﬁﬁlﬂétldr\r‘%ﬁﬂ‘ﬁa@rﬁuIt%ﬂ%@@?%t@é%u@%ﬂle%@':rﬁustratlon in
are highly honol ogous proteins surprisingly
canqggl REaPYo it isititeinibal tes anfikasveempogition et teatnventiemean,be gsed for a
secdHdNRB 1A &Y, r}qy’rgh% sifrHaReBRMEW e §BathRHPGsin Bd)rﬁ/entlonal
stresses the inportance of using the exact nonol gus
cherBgRapgrist @iantinerplasdic @eANtaer alisT ensifabansously pritbvadiaipn therapy
andBYstrgéryPr esent inventors. Furthernore there is
prOV|ded a method for screening antibodies for binding
to cynonol gous 15 EGFR, conprising the steps of -

In a BEEAEEI d?sgeéltthér@%bro‘?l’d@d b?ﬂyn@&bbtmdééleo‘teooﬁdrﬁ dyrddp @bnsisting of
assay to determ ne antibody binding to

a nuék@toraé‘d%M‘\{HQhﬁhed‘b'ﬁlﬁlcrﬁcﬁ* Seqé'?mod\@dg FE@WQZ% ﬁl:g@r”% N§%100); a
nucl&E@clonN@g]erla bolPpedtibt halifg tHcarhinb @omRl Bausnde@nBwn in Figure 23

(SE ID?\IO 101); a nucleic acid having the nucleic acid sequence shown in Figure 34A
(SEQ ID NO 102); and a nucleic acid coding for a polypeptide having the amino acid
sequence shown in Figure 34B (SEQ ID NO 103). Furthermore there is provided a
polypeptide comprising the amino acid sequence shown in Figure 23 (SEQ ID NO 101) and
a polypeptide comprising the amino acid sequence shown in figure 34B (SEQ ID NO 103),
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34B, SEQ ID NO 103)); or the surface of cells

expressing the extracel lul ar domain of 20 cynonvol gous
waapR1ensexpressi ng full | ength cynonol gous EQMR/DK2@RM50047

selecting at |east one antibody that binds cynonol gous

EGFR extracel lul ar domain. ¥$he nethod may further

conprise screening for binding to human EGFR

expreﬁ)é%rﬂ\(/:%!dggc%%@n%ﬁggg @I%E;Iﬁg:lra%gls%%g fln{aagu oo ik r%lgiﬁrlllpe% toa

pronigtbedeRBiehce eapaBlehAdiré&tingithe Bxprésdicrgofasald nufditiacid, and a cell
%nt [ Y?od{ es q c%{JaEI e qf enhancing the sinultaneous
trangfPHAS REIrFTSIHARH WER SAAEXOTEERR ¥6¢ P hody to EGFR said

met hod conprisi ng a. In a first assay, determning the

ThefResbiEnoeR s RRie A8 Rlstila o shritlinpPlsereatetdss b fygomolgous
EGR ¢.onitbradgaryica featiau/atis. yisoseickes bf &mnkle;y |s®fW|EE@Bsed animal for

h d anti
o i ST, P SRS isdapoabmpl Bl g oaplgor plgy moving
antitaonlidshginsangmare self-amtiyens, |t|l§essdmml thenthbiantitbatiies also bind the target

it d WD .2008/ 104183 008/ 050047 _1Q d. .. .
protg B AR el s S SRR L e ol e D e ar Bp AT Y Ve p@ pntibodies
for tiidwlgmﬂyﬁmmblbbdeGﬁR rcasp@w teenohadd @gssible wiicedsntribation of the

presg SRV ISR L SRS biol Rl TS but

surphigivigig g nunagee ot atibodies Sr\nii’nvleqrdlfferehi‘a?fﬂmtydﬁ hamian laadiGsomolgus

finiti Qan ter antj

ECr i S P red M, i RS Br it P! Wit P aet e melgys ECFR
proteieff@rscesgbning, @hichthhe bears p@vicel lbgdtié preserit im@inecsil es

(anti bodi es or i mmunogl obulin) or as one nolecule (the

an- tibody nol ecul e or imunogl obulin nolecule). An
Furtbertmoo® therevisl pe«z:\udie&i a metlaypldbt eredning ardibodies for bihdinmg to cynomolgous

speci fic antigenic determ nant (the
EGFraRﬁt%B%Engném t@ps (ﬁl genic epitope), which in turn my
- prdvemg atdeasmduetasbantm‘odymrunol ogi cal effector
L

- peﬁ@rﬁgﬁléﬁg@wgr deé@grémrbr%ﬁgﬂéoc&rb r#cﬁr%% thggld clélllﬁarl c?qmaln off
CynQImIIg@@d@GFrBI(Eguﬂeé@ &30 IIIh“éOrﬂl@ﬂDcdrtfxﬂldéng(th cyanqmolgous EGFR (Figure

c i St . u
34Bp§$§ jle éxiné‘aﬁoﬂ),_dr?rf?é‘édorﬁagleSf‘@éll‘s%‘%g%{a ?Rwé?ﬁ’e éﬁo@rcglﬂﬁ r.domain of
cynaimrgdwo@GﬁBIoeemrewmgamdﬂenggﬁ oyinohnoldoes E3RR; or _ di _ff erent

S :

- an%?#l?é’t&@nﬂt (P‘%r#gré‘%%@ b%agﬁ@ﬁg%dgg%ho%olﬁoﬁrk@ %h@é&eﬂﬁl&r domain.

uni que structure that enables it to bind specifically
The tﬁc& ragy'fd’rﬁéggmﬂ%ﬁ%%gggetn% g%@@ag edr %erﬁg%gb%h extracellular
domstnrcud'mmreg tofcetisvexprelesintg fwaharl EGRR. chai ns  and two

i dentical heavy chains. Antibodies are al so known

col l ectively as imunogl obulins. The ternms anti body
In a firthen asnestiihegnvestion eadathie tosd medtiod fal identifying adteBGFR antibodies

capadis bt aRBhT®Id SmBftheous binding of another anti-EGFR antibody to EGFR,
said method comprising
a. In a first assay, determining the maximum binding capacity of a first antibody with

respect to a fixed amount of EGFR antigen,

b. In a second assay, saturating a fixed amount of EGFR antigen with a second anti-
EGFR antibody,
C. Contacting the EGFR-antibody complex with said first antibody and determining the

maximum binding capacity, and
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20 single chain antibodies, as well as binding
fragnments of anti bodies, such as Fab, Fv fragnments or
W@ eds/ 104185 ment s, as well as multineric forns SBECIDES008/050047
dimeric 1 gA nolecules or pentavalent IgM An anti body
may be human, nuri ne, chi meri&, humani sed, or
reshaped. The term "cognate VH and VL codi ng pair"

descri bes. an o i nal ir of VH and VL coding . .
4. SeqaER B BB SAPTeR BRI S I g HexguApbindng
capadity iobstdy cpéxxesesd the rélimum Bintsng éapeitgcoiés & VH and VL

palr represents the VH and VL pairing originally

present in the donor from which such a cell is
Tms@@eawmdy b&heed &F igentan et bsAingiopE @8 SeboileeMaginypréptsties

snmn@mcf o8, S Fbeeiee o § oked 1 rom a vector , pl asm d

simlar containing the VH and VL codi ng sequence.
en a cognate VH and VL coding pair is expressed,
PHer as a conpl ete anti body or as a stable fragnent
thereof, they preserve the 30 binding affinity and
CLESIAY r
The?ﬁ% 8&1? (@/ dggcrlﬁgsa rigneag¥?r%ébr%n2%|‘ ée}b/r%ngli(a%d% 8&(—91 Je‘%%%‘éd to ei-
ther paiar®llectioalod moi&emmcdarailbloépelot onmenaylobwidin) @fcatsi ane mdlecule (the an-

oo 85 e GBS ap A T B Bl Bt nana

or réaCiDiy with a(spmlmngamctdyetedmtrenmma agigee @r U@ argigesic epitope), which
in tu?nein' ?%m%gg tr%ncﬁf rﬁna:ﬁq]oéi%?l?eﬁeg’&oég(fgghg@%rﬂgZbr]nMHR%{J Ina%tibody
molahoifesis rmsuaiydegagded;apmohaspdcyfic,\/ﬁﬂd :keordpcnmucmsof amlvodympcules may
be ﬁ%@ﬁglr{ant C%%TSE/%Q 8ﬁ§?nt Al ibrolay eo?]eo or::r([?rfig r}a? i.e. gonsstmg
of twrndrecorealiftefrerd aptiloadyi molemﬂqzmwiatﬁlrtgwwotmprsamertg different epltopes on
the %ﬁ%gﬁt%b ’eoir g\ll'%rb {u}g Ci {rgcg?&si’lﬁ B2 a]tn?g&ﬁnl%aec%%?go %%I%cgle has a
unlqnelstmcuwesthatferlabbsd:tdmbmsil Spleaﬁqallbm its edreaspondit@anigennand all

f ' . ' ST .
v R OB BB B PSP8 F Effes tocrns
and &wo identimal beaymbheins eAltibodiee mre Aleo knaliviv Callgativatgeabiermsurafglobulins.

Thetté}%spe?'u M&&yo&agptl%d?%seéyuse]d%e-lraﬁ a?gglgb rﬂel n'dttgirﬂﬁj%g chimeric and
g placed 1n

smgtel ane@ prtiordies tas W@bastthradlng fragrsemts pf amirbodfestmhgaer&ab, Fv

frag%%ﬁt@%‘?%ﬁv #édrx%ﬂﬁ%cys{fl a teﬁ& ?brr%g%b'{:ﬁ‘aé Qllm%ﬁeggiﬁ\ R%Iecules or

rec- "tion prormte
pentagaisirighdt Ad aniittduyanat e Iﬁlﬁnarc cmnmmsednmfarm: r’rtumaaisadt or reshaped.
nucl ei c aci ds between the two pronoters. Such a
stuffer fragnent can easily contain nore than 500

The terol ‘sognale Y+ are ¥dcedirhpaild desoinsseansorigingl pdisel \bearndeYunreding
squ@lnr%%g%rg%iggﬁwtﬂlﬂ%pr dQﬁ\%'anFo% flre s le?rga érﬁfbgby groldg%i?? \c/:EéII. Thus, a

Defllélifl

conmonl IS used as a C
cogride Vgmad Vo nabfeptreﬁeentﬁ the MHeandeL paittngleoidinelly preaert i the donor from
Whléﬂl SQJgFIi aQell %eaéf ac‘rﬁlbggy wgssteg fr%?r‘?é 9’”%‘18 \/a coding pair”
ture o antl I es erive rom ot her SOUI‘C

Indlcam thatran antihﬁdm@rgarowlbpdy fragreentlie prodeerst isgm arvector, plasmld or
similaPBbML iR h 0L BRODY c5RhE S Rnc€ When 28ofit&'Y,, and V, coding pair is
expressed, either as a complete antibody or as a stable fragment thereof, they preserve the
binding affinity and specificity of the antibody originally expressed from the cell they are
derived from. A library of cognate pairs is also termed a repertoire or collection of cognate

pairs, and may be kept individually or pooled.



10

15

20

25

30

20 a part of imunogl obulin, or part of any polyclonal
or nonocl onal antibody conposition. The term"a

wo pdwsaoqisdf vari ant nucleic acid nol ecul es of PCIL/BKe®8/H50047
is used to describe the col- lection of nucleic acid
mol ecul es, which coll ectivell encode a "reconbi nant
poncIonaI protein of interest". Wen used for

tran; tion, the library of varjant ny
The JsTLRT e, P MERREY Gemiting GokRd: Fdsinadds Leyanset al 2003)
|Me$xmro@1es1'u&rbewﬁgwrrﬁmuﬁo@bb@nldnbﬂ%en reddptsralatidblB @vmattis and Ig

2 Le 10,. 20, 04, 105 or 106
SupdiTagtib B AKASTAIRS Dot EoRBIRMAESY Bbdhat er " 1's used to

descri be the transfer of nucleic acid sequences of

interest .fromone on.of vectors to a r
The IS atde&HCtd?e’U'%%rtdgF‘ée%‘}ﬁT&P'H?ﬂtﬁa'yg'8”?'cﬁf OtGE‘agﬁ”‘%ﬁﬁO”e protein
moleiufeudftaapremirstom mnsttba tbmipeising tilﬁ’egerﬂ hut Aioinaloigous protdjrhmolecules

i nd i nterest ulat
whelg g rboBin FRlgcite B TSRS e e iy PAPSUERAIRE cSpositn, but
also\canhiaiisl aherce gnara stretdlepofosmitisle polybeptidterseqoencenivahiisigre

i nt erest . These equences .can en.h

CharﬁB’\?%‘a‘{/ﬁi %%Fi??ﬂ TR0 Ak ‘irt&\ﬁ'?‘i%ﬁ‘t’a' members of
the golyaional p@tekti.i on fron1for exanple a phage vector to a

manmal i an expressi on vector. Especially for antibody

sequences this technique ensures that the |Iinkage
The hertniibead-tG-heattproMoteats wefess toya promutdr pag ieingmlacedrim gloag proximity

. , c

SO trga{t ?r%ﬁ%c!é@ﬁ%ﬁ éfcho };{ \8% ér?él%;gﬁ S drlvgn Bfm% érg%BtGeX% &ecgjis |§1 pgoslte direc-
tionsy éctiemd-totHene pyorbdier can agjscnladz cqzreatmcheg with aaduffes carr@o&é_d ofs

wrel&%&?huc?gc ac/?}as Bgt‘\?\%ep %eef\/\n) gp %PBI( & r%Uch% L{fﬁep lfr%an'thkceag] etasny

contwmenorpltmm(] muchcaldésj rHHalddna]Iead eramotenssian @lse tld1tetm@d bi-
t. For exanple, DNA encoding a signal
dweaohggxgﬁgggpoperably I inked to DNA encodi ng a
polypeptlde if it is ex- pressed as a | eader that

The FP(Q’B{ rfnlnﬂﬁé &t}ﬁme gﬁ&%fdsééf 6Ji|$ct%' &ég%ﬂtc\ﬁ&?ofttﬂe Frmu re of

asn1 reticu pronot er- or enhance
antibcgilasp‘eurablh;bloqdm(@érttrrm bt oadliateg tzeet@ﬁ@éri@ designate agnikiwre of antibo-
dbsh%ﬁ@&jﬁ&ﬁcﬁﬁﬁgéﬁ&bgt'on of the sequence. The term
pol ycl onal antibody" describes a conposi tion of

di fferent anti body nol ecul es which is capabl e of
The l{’érpnd"lrﬂrgluﬁ@glé’éuI|F1‘?ﬁ’c%éu‘w d@hBt@s%ﬁVr?dnﬁBué]“aﬁﬁt%o?'?ﬁolé&ﬁ&'efd Cas being

antigenic determnants on the sane or on different
a pagritf irganBogleokulg) erpart af@ny Rplyalenaliar ynaspclang dnieedreamppsition.

anti body is thought to be located in the so- cal I ed

vari abl e regi ons of the polyclonal antibody
The jtgm ﬁé‘bﬁ%Y]Pg‘!@t”aﬁT‘ NYgRic peig cujasRE HHTERL 'Sp‘dﬂeﬁé‘P Sﬁ%lr'lbteﬁhe col-

lecti6@Bf Mickic B8d HYRURSORHich Qollé@:ﬁﬁéw bﬁ)&d@'af SRR poncIonaI
bet ween the i ndi vi dual antib X nol ecul es residing i
Y

proteig of iptarasf - Vgr(l)e{ggs(ﬁqtforrté@sfﬁegon dnelibracyofivariari @uglgisaCisk molecules

of mf@ré@tlﬂ &snt&hedintd Iﬂ'ﬁ’é’f'yQﬁ e%&@éﬁérﬂ%é&or& VOuPra iREE typically have at
bOdé i sotype t he human isotypes | gGl,

|63316@5 1%4@8; 59 0 iQ;AFO OJHQ Aigipct mamBRsS t he nuri ne
i sotypes 1gGL, | gG2a | g&b, 1gG3, and IgA For
ent inventio ch a pol ycl ona

ur poses  of re
Thegeﬁﬂp gy ¢ rﬁ‘ﬁﬁfteél'%ﬁ fordepeRig the fransies ‘P%dlﬂ‘ﬁ'e Bqquegeps of
interest from one population of vectors to another population of vectors and doing so for
each DNA simultaneously without resorting to isolation of the individual DNA’s of interest.
Such populations of vectors can be libraries containing for example variable regions,

promoters, leaders or enhancing elements of interest. These sequences can then be moved
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The term "epitope" is comonly used to describe a

proportion of a larger nolecule or a part of a larger
wordosaedies (e. g. antigen or antigenic site) havP@IDK2008/050047

antigenic or inmunogenic activity in an animal,

preferably a manmmal, and nmost?2 preferably in a hunan.

An epi tope having 25 i munogenic activity is a portion

of a |arger | ecul e that eI|C|t an antlbod response
withpu paigr 'Saﬁ‘ﬁ% rom Apr exaMmplind PRadA Oéﬁ? P g mala §Xprasyiongyector.
Especumrfbn #ibedy eedu@hg@thmbaﬁﬂd@ drisuieitiedt tidlinkage lbbmi%én Vy and

Ve BT RS RT Hh uPe RRE i RS O RIS o5,
phaddAUPEASSAYS tdlg fiimhgAnpisBion ABttbE elRirébyetpk bAGIASI P2RRE of Vi,

& t necessarily be inmunogenic. An antigen is a
and Yy KNGS  t o which an anti body or antibody fragnent 30

i mmunospecifically binds, e.g. toxin, virus, bacteria,

rotei ns. or. DNA en..or ant i geni Sit

s BEENEISTE 1 e Ry TRAsE P 88 SpHEG et gk ffner seo-
menatlen placéd mito g fipabbreal ﬁeflatlcmShlﬂw\hmtth@gth@ﬂsegﬁierneFor example DNA

enoddiRba P og e RIS alREpE Tore BTN bnSach FRbASRRp rifis ox

presaad as)aazébaéxg}s tlhgg piggngatb/e Err&t;gmdaaeﬁek ef thh @blypéptrdectoqw e‘.’r&id)plasmlc
reticlim, (s, 8O MBS TR TS R P Y St B D Ssag it gt stimu-

latesithedimnsdriptioanethesequarceanged sequentially. Here the

anti body recogni zes only the 3-di nensi onal structure.

When a protein nolecule folds into a three
The dermeipsiyoloadl ssitiberyt’ describhe aa:nhtposiacm dfsdiﬁqzremi argibodyemolecules

a \v4 . .
Whlc%qé E%[Pa%le 6&*&[&%’309%8&“%5 mhlsgg%répﬁvgghg%%?% tgﬁtrl'geg}ﬁ y
detetmgmahilsrmathe e@ine open differdnd anigengniawedly, the gandhilityrata poladional
antit?c@#/gsg@'u%tﬁgrg%{oe QS 6c etd alﬁ t% o&égﬁieﬁg/?n%% é%ﬁon%uotf?ri%r?olyglontarllSntlbody
Howewverf turthatcomt!aaﬂ of tregopriesqre ime@ntiom Ipglyblondlity narealsebk dinderstood to
ses B ARIRIHE LB 5EFi STELOTH MR care
constamtyegignse fefge.cdssin dive ¢dse dotixtuiesyof eﬁtltioheesmntagmrg twoeyr more
antﬂ%d&%&%ﬁ%@%ﬁ%@g% %t rLJPTga |98t?{)és I@Gqf Igtdﬁe acﬁ(%ﬁ Vi(@f dg&‘P and IQAZ or
the mhmealnouygwlgl@dylgﬁbc lgGQrbelg‘Gmmd ngA dﬂor prposed mfglempresent
n 1 ¥ bi ndi

mveﬁf?cﬁ)iu%h% polyd eprﬁ%T Srﬁrcbo@y g&%lsnoot?egtyrﬁé)c? {ﬁ”é”@?#‘g&%ﬁﬁ O%O%{tlﬁg

activity of the antl gen al one. Such anti bodi es may

b i i .
e PRt drfb B4 GARLAREE bl il o por
of a iygrrmaelecule (ef fantigen ahamigeainisiteletdvingtamtiperdc obimmuogenic activity
f it

in ar?Qr‘i InQPg}ré??raB rb%%g@% na?ﬂd fé&ft ﬁ\%ﬁx?%{?ﬁ%ﬁg‘é@ M‘g @c%%vmg
Immpnfwe@r@aﬂtlyltsals @rm&m df@nlakgler m@@cebetth@t@éipllwraant@@dnreﬁspolﬁse inan

| t ti .
ani p%er a@?% hggtﬂ g@f‘éqﬁtnrﬁe CRI(/ r%%.l %d F(ﬁ dplrggegfrﬁlse’cule to which an
antibnslyypepnpshesifigallyf blwm@emmm@w anyomeltiod Wed knaw irbibeart, for
oxoBig 2P 33 ARTP b BTGS2 A ncossany
be iewnogenic &n antigemis aaxibstanee taiwhich @ap @atippdyfor Bafitppdy fragment

immgﬁé)s\zb%@m&él@%l % Igaﬂ%”hrdsh Sé&@rfla t 5 %F Psﬂb?\ﬂgx'g%)éjryor antigenic

ant 'body’ f ragnent 1 mmunospec
site often has more than one epitope, unless they are very small, and is often capable of

stimulating an immune response. Epitopes may be linear or conformational. A linear epitope

consists of about 6 to 10 adjacent amino acids on a protein molecule that is recognized by
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Ant i bodi es capabl e of conpeting with each other for

binding to the sane antigen may bind the sane or
wo@@sliaqaps ng epi topes or may have a bi ndi ng siPET/DR260RO0047

close vicinity of one another, so that conpetition is

mai nly caused by steric hindfance. Methods for

determ ning conpetition between anti bodies are

esc in the exa 25 As her ei n, term
an a3y Pt GRS DR pboRR PR e s pis hebate ol
arraiijedt SiqleRRINPasert ittnantbREP Fdcdyhigeslbhly Eicedtiimdhglonal structure. When
cul es, prefera

hopol ogoys . pr ot ei n. nol fro
a prolal My e BB 4 BT IR SR ST oG R Squt St BrTng the
ep.tcmai 6 Hlle&apo%e@ @ﬁfﬁlmg @r@arttrbtowtb REb@ize Bk %eql%HtC@SIt naf ddriaured
bu al so cont al ns one re stretc

Prot%if‘ 5555« ‘1 E‘@rﬁBF‘gP&efB?Y be re%oaa'a%%@ew’&ﬂﬂ@m%/ealt%oe tg’y definition,
muscb@bﬁtmeedsutateél omegélﬂfcﬁbﬂbmrg%d %ht'bP@y et re@ogmgtt tﬁe conformational

.. seguence et ween e nal vl dua S. Or, e . .
ep“‘mﬂ%@r BW&B'”HNS‘E’ET Wﬁd vdﬁ”@ﬁk‘ﬂﬁ% Pél?ege ibgdiey &Ingig) to different
epltdb’e@toﬁltﬁé saméltauw@nadanl rthd)olaT%ng TR Qg tab labimtyrmtr@caﬁulgén they

rec ors. an ce e na

bindieBPRding it aoLRIoBE! e Sbiighe AT bagk Bivee o al Safabe in an aciive
site apthe@mh@; mswh blebk tHeaandlier f thefdntigen bcymplerewrmeré‘ae@humr

ar ed b|nd|n activit
antigeag bitindi SR Grlons BT SRVE NGt it SHEH Sahe BURJY of e
antigged| s, Sube adﬁifdd[e%dnéﬁlﬁ@@éveﬂ@ﬂill Qﬂﬂate\éﬂ'@%ﬁ’dnl@ﬁd&%reby result in

CT/DKZO /[ 050047 14 "protein IS .
the CIEARTIOR [ e TIGebrand oStk APl GTBaE YBEh caRGingd with one
or m@Fe mhbbduets Ib&fdiﬁg&iﬂdﬁl‘é@ént:é@%ﬁds&ﬁltth@ BamBraatigdr marpresent
I as .nononer multiners r's
invefiiira esSREF P B h PIapeToR e SRPGS HR oGy of EGFR.
Antugrvir@tcﬁltmpreg%ic)ém@atidfxd@@ ,préfet@Rpedtacersar c@fnairpEGFRlctﬁﬁtelnﬁ
e term"” mrefers to "restriction fr engt
oIy RS PR ERFHS ettt ar ey bedes TR b A Eaa et
immpﬁd&ép@bﬂﬂg@l@/fw&l AF EGFR ﬂssfdi_ﬁiaﬁﬁﬂérﬁlgélﬁ AGyRINobeadreanalog grrhderivative
ana Z after. c V. e Wt r triction enz . :
of thg el it AP P IRERE po bR g P g i ep o Wik g ahibody or
antiteely gradheht iRGhuriepbéaficllpbindspol y- cl onal protein
conprised of two different polypeptide chains, e.g.

fromthe i munogl obulin 10 superfam |y, are expressed
Antitbadben wpabiecbfmoudnpailmg,\mtﬂ eachiotserdort hiadingto thegamei smégevheay bind

t he individua nt e te nto th
the $ai5e, Ot oGS piftees i hekdegeh Hikits SR e ot one
anotbér, gelﬁmtse@lrjeiﬂtto& |smmcasdd Y istetic hingindree. BikthHole for determining
cl.o n,such ,.situatio s uni nt ended
com B RN BbSuRs aleiikd B iid BarilSetn, becod 11 om
the gene segnments can be rrade These uni nt ended

b ARRR BRLRE B ¢ AL
As ugggﬂ{ar%@lr gige{elt% M pcg)? gr%t?BF ?W&Q}ﬁll L?ef 2 to %%r&é\ﬁ composition
comgpgsiagbiferagt, hu!shtanolegquretem‘ mbheulesrmufetabh@sedmﬁedwfe@n the
mmﬂpcgqfrgb%hh %ué e*ﬁu@ legcr!i Pr%tt%(#m%ﬁb%ul\él'ls ﬁgr%?%'gg%]%etﬂg other mole-
ute a pair of gene segnents. e
cules of tlnﬁtnzlomwgsmcrm,m_u$ akah ennta'mlis ohe od ethre sindichresst of ypgatdé pdlippeptide
seqL?éﬁge,\OVhia‘PISYa[?g Bﬁérggt%n%oebf&lﬂg%ﬁgéjs in the amino acid sequence between
the individual members of the polyclonal protein. Known examples of such polyclonal
proteins include antibody or immunoglobulin molecules, T cell receptors and B cell
receptors. A polyclonal protein may consist of a defined subset of protein molecules, which
has been defined by a common feature such as the shared binding activity towards a

desired target, e.g., in the case of a polyclonal antibody against the desired target antigen.
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20 froma cell where two different VH and VL encodi ng

gene segnent pairs are integrated into the sane cell.
womk/ 1418 r anbl ed anti body nol ecul e i s not | i KBCHDKR008/050047

retain the original specifi- city, and thus m ght not

have any therapeutic effect.14The term "transfection"

is herein used as a broad termfor introducing foreign

DNA i nt g The termis alsqg nmeant to cov

By BoHr o YR DRs” T RO AN RI0ES Fbe. e GaasPHgnat or post-
trangatidnar mbllﬂca@l&ﬁ iPdteing cak kkist sBbn@sers. cﬁmultlmers_ comprising two or

transf tion ecti_on, a ction or sion of a
morggRgM O'Wt'aﬁ%%ese&aamee% T RS YR i3 Plspepiies, or
peptidsypepti de sequence” and "variable region" are used

I nterchangeably. The term "distinct epitopes” neans

that when two different anti bodi es bind distinct
The egrhi RFLE; refélsas Gekﬁcﬁc&ﬁfﬁagﬂﬁﬂleﬁ@@%dﬁﬁ@ehﬂstﬂ anmethiod whereby the

|nd|n r ef ess t
miorR i B RaRe oo s RS ER OB A g o e Ry ey leavage wit
restridispehzy@hdésy no conpetition for antigen binding. An
anal ysis for "distinct epitopes"” of antibody pairs is
typically determ ned by WD 2008/ 104183
The RTT ‘BE2008N 3B dbes s liondiwigre kpeorn menetdstinnideembers of a pon-

cor S M B8 PSR RRBRAL AR LB P ipyroaou

su pérfammiyeareeaxprdsaerdafrbrechnanm|V|bu:zw| |ceh‘> Thig sitbatidramay Iahaeswban the

m&ﬁ%ﬁ)gtg}vﬂia%l i‘ilt% %oEﬁzgath%n%an%% ﬁ%gé WG ﬁ%tn%ga?%?hpl eseg tn?s where

ace  as descrr exa
eaciTpar ofegemelsepmgnisapabdea dfstlmtmmrbﬁ)etrmﬁgweﬁﬁydmnadprnggin In such

situa‘é@ﬁ?g@iﬁ%nhgg c&% B8 ”bD‘trf %}(ﬁ%ﬁ&&%ﬁﬁﬁn (gssse%jI tﬂ%‘n ttnh

ecu eoexh respe
segrmentEGEn be miadegTInezse UBGEREhdsEd doggdndtibas Oﬂ.[ﬁblyﬂdpthlﬁ eliaemsamlgylt not

nore preferably less than 7 nM nore
havég t@%%@ ‘gﬁés?tthan 5 nM nore preferably I ess than 4

nM nor e preferabl y less than 3 nM nore preferably
onSEE A RES 8RS SO . n
exargple\MDEth-u andi ¥ en@oiggt gane seE@eRts ca)ndt_ltUE(a:@iramftgege isegraerts. The
r
srafif o ELESRIARRELY B85 hor By, BV BUABAARS 3o procuce
frompar edllewhard tworbiffdiemt Mt andh Vo dnenglirgf gene segtmebbpirsafre irtiegrated into

the éé?é(?eé‘éu %[]cr‘i 2 SEE%%@%UPSH&} h%%%ulquhgt' ﬁ(glg ?fet%ﬁ% g‘rg(?rflal specifi-

expre
city, |anti|tﬂmstm|ggt ot hage bhthHera"p@um afdbqhg of EGFR ligand to
EGFR. The term "EGFR | i gand" enconpasses all (e. g.,
physi ol ogi cal) ligands for EGFR, i ncluding but nor
The [térmi ‘tredsfeetion(3s, heTglr uaegpania bhegsHeim formtmﬁmigg Egpign DNA into a

cell.g"ﬁ'g téﬁﬁ)s als%rmgér{tE%Fé\}e? oﬁéﬁ)unchﬁ{a‘?g %‘entpﬁ%}ﬁo&eﬂo Itrb@ucmg

epire ul anot
foreignibdvh imtma celbisneh age of, transfaﬁnatl@@dmf@tlom Heanisdwatinn oo fusiop of a

- I nmedi ates effector cell phagocytosis
cond oy S B PG

cells expressing EGFR 20 EGFR
domai n structure: The extracellular part of the mature

The EAR “(/a?‘\’gb%sﬁc?IWeptide sequence” and “variable region” are used interchangeably.

The term “distinct epitopes” means that when two different antibodies bind distinct epitopes,
there is less than 100% competition for antigen binding, preferably less than 50%
competition for antigen binding, more preferably essentially no competition for antigen

binding. An analysis for “distinct epitopes” of antibody pairs is typically determined by



10

15

20

25

30

acc. #P00533) consists of 621 am no acids and four

receptor domains: Domain | enconpasses residues
wd2Mm8A¢4180mai n |11 residues 166-312, domai n ||| PCEPKAWSH50047

313-481 and domain IV 482-621 (Cochran et al. 2004 J

i mmunol . Met hods 287, 147-158). Domains | and 11|

have been suggested to contribute to the formation of

blndglrgcpr;(p%flrfgiatgtlswg?rle?n nf];]r? S| ttl%gg;ﬁ?(;ﬂ |50|n|rs :y\gtﬂnrecétlggrdpo iqa@slysl,ié on cells
exprebsihd EGFR @Tcﬂh@hknﬂuél@lf@bf@cerﬂﬂé’oeﬁl@ﬁlbﬁllﬂbdaasﬁ@SSur’ﬂalc@ FiR&gnidn
ace t he

Resgrllq{nﬁfraiyégawtgl d%vght?ge@ecap&ué%s ?reqo&qgia%éi tp@ f[%q qeél)su[fgce as described
in therkemgrd. to include any neasurable decrease in the
proliferation (increase in nunber of cells) or
nmet abolismof a cell when contacted with an anti-EG-R
The &artri th;mb/ca&&bwfpahbdmgdEGmBmgihQVWhlerDépﬁhbe ts amearttitlot g molecule

meaPRatat i T1UBPEA T Blecl e PiTs A 1 BIVPIOE P Peba o oF binding to
EGHReafdéssathaniti 0 h&?/(préfé}%ly?b@s%thdrﬁ)gml\/ﬁ@r%e 6@?’3raﬁl9%ss&ﬁ)§ﬁ 7 nM, more

900/ 990/ 0 0% WD_2008/ 104183 P /DKZOO/OO
prefqrgbidot b R abE Fifre PIRISTER St B S5 R H1g00 s than 3 i,
moré bfemrhslyhnssdhanm nile mage preferbiely tdssghdro2 nM, more preferably less than 1
M i nhi bition/blocking of binding of EGFR |igand to EGFR)
"W-are used i nt erchangeably and enconpass both parti al
and conpl ete inhibition/blocking. The

e S, S ) SR 0

intershgyekbly getdimtans indwder wriahtsnisEGRRS Bng apetids misologs EEERaN
EGF\% ‘lr'i‘%%?efé@%‘de%ﬁbég%ﬁﬁ{ gﬁgg@kqif WM:an é?@dgdfgﬁneylﬂ\ﬁ%{;%n fo ihle EGFR-
ant.gﬁennlmh@ethergrq:wte b el exgresbing HGRR ¢F. 9., BAEROL bejluby irthibiting or

bIocE b|n gﬁfﬁﬁﬁgqﬂﬁg%n. %ﬂe?eqH E%E:Fs tdl'gﬁ)élynpac\%sesall (e. g,

are 'n con
phyaﬂbgleﬁﬂrgandﬂfdrlﬁﬁb%& iraac:lucgng bmth@r ek iogGlef TE&GRIRha, heparin

i . %
bmdﬁgﬁf@%f};é%&ﬁﬁ%ﬁyegg% tpgg%ergg%ﬁt b&tg &/191 %‘LB&)) %{?eg{ulm FEPI) In
anotheegrefenied ambogim éris.oeyding sf arsadibbdy d’et_he invieetieamtogh¢ EGddRyantigen
e AR SFUEE Ao TR MRS DBl g

expression vector conprising the coding sequence of

Ecri forah sREChiSThE Bet e dpr AL B TR T R el
acc.$580@333y corfsisip PEGRIcamies acide and éautir¢espts slomainspPemain. |
enc%ngsasfsgé H%YMU%E ég%%eaorﬁ i IW@?BHeg qj@ép'ﬁ’fé %g)n(at Iﬁ%ﬁfi&ést313-481 and

e ce r opi |um of’)
domgimnly/| 482- &Zét(@oghrapleaelnaow Ingmaimad. I\dathe@rs a8/,@84358). Domains | and

M h%sde%pjs%ﬁg%‘ﬂ?d to(éo%‘(}%tef HoQE% fo?ﬁ\ﬁf?c‘rr; of%&%‘;fg% i&ébig@%g ifds for

discrim per rig ane rrne
IlgandSneymplneinamdFi@Fare Mzﬂtelngrlem lgvigintlie regivestiabstabiiizeP@Rtein folding

and chrE}aH‘ée E‘Bﬁéa‘.tﬁkgﬁ'f“g&é%ﬁj”ﬁm?t e li nk_agel of hlelavy

y genes froma single cell.
As used herein, the term "inhibits growth" (e. g., referring to cells) is intended to include any
measurable decrease in the proliferation (increase in number of cells) or metabolism of a cell
when contacted with an anti-EGFR antibody as compared to the growth of the same cells
not in contact with an anti-EGFR antibody, e. g, the inhibition of growth of a cell culture by at
least about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 99%, or 100%.
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For details refer to Exanple 1. Figure 3 Mirine
repertoire cloning. A pool of nBynplexTM PCR products
weemedoaigs VH VL  gene pairs from singl e pl asnmnaPCEDKS008/050047
were spliced to the gene encodi ng human kappa 25
constant |ight chain by spli¥ing by overlap extension.
The pool of genes, encoding conplete hunman-nouse
chimeric antiboglies, was inserted in an expression
As B PieT oY trea By bl brang s it Dl e berde g o
inhimmﬂmbce«ngcaeoﬁeﬁrtgeof(mwandﬁb@Gm)daré\uMmfm&hamgeably and

enci =G SO b et G PN g A R g EIock A EGFR

|igarwmiBEFtFk pfbfér@ﬁly&‘sécﬂl&@@ of18ifss &eChdringl @Vegrasety@é,of p&IiIYMAling that

ocoly WPEBECEA FH b0k, o et ST Bk bffen anc

blockiNg l’a@élts@ mteidetihe |nc|uldﬁ Ry ﬁfbﬁbﬂra@%dcﬁ%sb%tg)é mrht&mgﬁaﬁm.ty of
a [ enom C uma eav | 1l e er,

EGRE JHna o EERaeon feonioe! Wl wa Ay Cr B shthedyan omediad fp the

|igantmat abbdhtmwm RN S FR) aR D49 6.8, thé Sldcking SEBGERAGands to

=GR A eemendi o E’z&'gf%ﬁ e Q0dhotcboE TolE . 00 Sl 100%.

2); Rabbit B-globin A rabbit beta-globin pol yA
| L Stuff
The S FeeFibigent anEK o yalY T e EE B oS nigoult e

molaﬁltﬁsenaesla@\é‘i@rdseedrfrom antedlror\cell lirse #éhsfexted Wittt an expression vector

sequ ogni tion t et. s - Neo,. .
compEgg B For oG sepirbe  HRCMEOAGIRR It iy Aspyaied i the
cel.poly A signal sequence. 10 Figure 5 Cluster analysis

of the absorbance difference at 450-620 nm

Supernatants are clustered by reactivity as indicated

nmher (1 to follow ng the clone no. Dark
DES&\/RQV“Q'\‘] Fehife Rﬁ‘vﬁ ase in the nunber of

nmetabolically active cells, whereas |ight grey
. indicate _an increa the f_me bo
Figusg§ oG PR BRASTS safhih S BETRER 13 iR ofdiog alss hre mace
(depiftégct on the nunber of netabollcally active cells. 15
Ei gur .6 r i bition GFR nti bodi es
e i % ES P CirloB oL (e IettRanehoai not
. e iPlashstRIsnegang RCOES @dsstDwB posBjalog@nm{t |ptah$1n
coring o

bi t
’ EL%‘? @ qqu%p?t %C?%\”?&%{bpﬁg ”grﬂ‘ﬁlﬁa'%/%')l Ic\)/tr)]der ate conpetition
(+); 50 - 74 %3 Strong conpetition (++); 75 - 100 %
Y/ 1 + j
Fioul§ g1 he o PR Fih Melhevarib aren SRR PR g
ampﬁildaajtlblmzndmdgﬁm:hnklagel ofiheavg @nd hightrchiaim ahiipbd\cadres flohoasingle cell.

d erlnents) toillustrate the
Forg% 'Tsorgﬂeé %Ff( 5' of the assay. Ab2 (225) is the nurine

precursor that |lead to Erbitux. Figure 7: Illustration
n [
B EREPb AR TRARDA JBUEL S, SERBLIS OB B i
gendpaith ingn sngtehlasma celsetdraispliiceddorttiergent eEGRINg Wimkn keppa
cons(iérﬁtfliSEtec,rﬁtainrtﬁjs%]i&ﬂ&%y%%tllgbo&t&?sion. The pool of genes, encoding complete
human-mouse chimeric antibodies, was inserted in an expression vector followed by an

insertion of a bi-directional promoter cassette (2xCMV).

Figure 4 A schematic representation of the mammalian full-length antibody expression

vector 00-VP-002. Amp and Amp pro, ampicillin resistance gene and its promoter; pUC
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25 Figure 8. Degree of inhibition of Anti-EGR

antibodies wwth |isted reference anti bodies directed
wagasnetisspeci fi ¢ EGFR domai ns as det er mi ned bRCT/DK2008/050047

conpetition analysis with SPR technol ogy. A)

Cal cul ati on of | nhi bition. B) Scoring of inhibition as

follows: 25 - % Moderate conpetition (+); 50 - 74

Or'g'?om@é?ﬁg'ﬂ&ﬁre{m% | BN Sreliradoaraiotet gt ed s xpresdion of the
lighti chBinkinklitea héH-chaM; MBHR Leagdragednii® hahay hedd dHadneader; H
%t bind in the Biacore assa

S S ST SR A B P B g Sreing Cauence

IGHBe! &iquienéd tsmgpror g@rhdrﬁxpanmhuéglwmunmdwperm h@aﬁ’dl‘ﬂam&@ﬁ&ant
tlon

.ant i bod ertoire et i aI
e SPIEIER ST BBy RIS 2) BREP B BN d GG pEdob polyA
sequirece; IGN{:’QLéa{@JeB mg@ﬁ]@ma[dp:E%Beid Q@Mﬁbrﬁ?@@gfgﬂaﬁ isQiStch b Sor the

i ch antibo I nations were found to bin

"ghtﬁéﬁnleé‘ﬁﬁﬁ"ﬂ%sﬁweﬁgﬁegﬁ GElMTREN MTURSP derpingiorsggyence; FRT, Flp
recoghifiotdrgésitar e Mad@eicih Regstance dedlel SVAM pbly wWhisEilan virus 40 poly A

det erni nati ons were not done are col ored | n bl ack. A)
SIgN@{EAHPES on of inhibition. B) Scoring of inhibition

as follows: 25 - 49 % Mdderate conpetition (+); 50 -

+): 75 - 0% Vi
Fiouf3 p ST ahBBeisc O Leoipherilbin’a sl «B5edh ngngints ar
clusreﬁdsb}emetl\&tmas tratilc e W%eﬂmﬁﬁbeEGﬁB fndliohad) tas clhine@ot Bdrk grey
noi G Aty T A0S i eSpel e edo e e gt gy indicate
an ireonéaskeod tresnuthhyee of mdetaﬂn@&mﬂytaetﬂmmllm Black indioates Buﬂ>érhdatfamfs with no
B Epi t
effeq o s BB riste Sl qR s Sa n 1 11 ot | ERER ECD.

Figure 11: Investigation of the simultaneous binding
ol ¥Rl 95107 ot 5 AR gl PO BSbis
directeldngaiost soi‘ECIﬁtanGEBdioersalnsamdetertrnldM|ancdrmpqtltldrmEhISA )

. . {
Ca'@%‘ﬁ%ﬁiépﬁﬁ@g%ﬁ% ééot mé%glnhmﬂlsoﬁlaé:fglgb(\e/\?éenﬁe%gb; {i]%fj?gscompetltlon
(+); 80 —gig] %trmmompetlt;cbmw‘r) i 7% s heM%d Vboxsong ThmpRitionrtax+). Boxes

. N 4 B)
cisoSRSERriREf o O B SR ebbS T 7o b SR VELoRare
showi hﬁbxpecbtagéfowrsmdemndeu@mbappemg) te jiustrpte she re pEteeiRibdiydof the

j ' r X tested
aSS%iA‘?g&%él%igsyth%\m%%gﬁec%?%téyﬂ %‘r%etgiﬁﬁbﬁj%est ed sanpl e
anti body was not |ncluded served as a positive
t t [
Figf@ Pl ttgagﬁ‘ﬁg cfH dép?tpgé( B 446 mgg:g/clg p?ﬁ{p@géoaéarﬂoe hgtﬁé’co‘@%oo SPR
macshad\euera@mpla'ﬁé\bm competed farddndingsiodhe exteagetuldradamain of EGFR
| I wn. C) Correspondi ng sensograns
Wlthtf&gr%%teh%rﬂg%fgfe%ﬁaﬁ% illustrating anti body bl ockage
and in some cases anti body enhancenment of binding. D)
Figu-rr@§'t D@g{reé‘gmdlhﬁl'bﬁleﬁlof ARi-ERRH Sipdhies %tﬁ%t@g %f@h%tncg Qm?ddales
unknown specificity agai nst he six
d're%tﬁ(ﬂ ?%G@t spesiic FeF Rupnming aedetormiped by ﬁ@fﬁmtltléﬁ aﬁiﬁlyS'S with SPR
techﬁ@lbb@@@hd@ﬂ’ét@h%‘#mﬁ@:t o|nI Q?ngrmg%mﬂﬁt cf?]ya%ﬁdvpso‘é% 49 %:

tratiron on and detection

MOd@r%@ rerppetitied (19650 I‘I 7§aﬁdsmﬁw¢%fgoﬂm'@fm+d')’s}5r'eﬂ)@%‘ﬁ &er strong
combﬁalon (+++). Cells displaying significant inhibition (50-100 %) are shaded in gray.

Clone 1229 marked * did not bind in the Biacore assay.
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reagent. Erbitux, Vectibix and Synagis 1gG

(palivizumab) were used as positive and negative
wa@ensnedis3 respecti vely. After bl ockage of recoRCi/PEA08/050047

anti body epitope with tested antibodies, the degree

of EGF ligand conpetition was visualized by addition

of 0.1 pg/m 30 biotinylated EGF ligand and a

0 Stre taV| di n- HRP ¢ det.ecti on.
Figups Gupe oty BepIeHe Qi AP LE ARG SHR 8ty Eaiidgire by SPR
compatition fiaFSis @ AEﬂE—EC{FWarﬂWoEﬂ/ pair An@estieSireRrouped according to

hos [ation in The apti bodi es
pres BRAISE SARRBeFNRE: CriiR WA B DOTRIoaipas were found to
bindRVEAAIAAPS RO Ak ultiAG i Mmerdbre80Y ihibitioe akedHaBled @1 grey. Cells in

which LSl Wi 1 Spi IR SRR 1t &) GRICURGiPL R GIton.E)

Sco@rﬁméfﬁmlblﬁén 2€stdliblvs:det a4 ed: Mdeetht® apmpétitioh 208 5badr4a: Strong
R phosphoryl ati on.

n|f|ca r tive effect on E
ComBe ?Q'ﬁ?*)aﬁé‘Q@O?;Yﬁﬁlsi‘r?%?ﬂm@ﬁm'ﬁ? ‘dets agai nst EGF

i nduced phosphoryl ation. Error bars represent standard

de ' ts. Fi .
Figuf 10 HPBRF g ol oG ER R P B Gr FalkdicprpteS agains
the é)@lﬁ@éﬁ)laamtdnﬁ%REGﬁRH‘ﬁdet@ehﬂl& byl\.lecdermbESist,h)aEpltope map of

antl%o%qungirec{eg(rag)é}g%{ ﬁ?odﬁ(;\ in o%or%%%&& /#GJF%]%xtBa?{;gI?u arI I:?omaln (ECD). B)

Epitopy mbp df exstibotice dirsetdd bpaiastaonedmtir tHGHR 8CD10 pg/ M
each. 50 pg/m of EGF was added for 7.5 mn prior to
fixation to stinulate EGFR 10 phosphoryl ation. Error
Figupail & Inegstigatmntof $teasinhaltahetey badingres aofoliGocd@mhmir ef antibodies

oro$§8 by B oD BepPL SR TRt Fpoces
agaisstgiunfairc Al tiorfrain= op wokrisyn greotfieitit. inhdoigdnt extuesand single sample mAbs

test&?gg?iaﬁ)r{g?gw(ﬁ%tnlt BiAb rﬁfxgulr'és or]s§nsqa? F}l%\beafr% E@g& ?39 %xe%n The Ru

I'es on | nternal
maxs:ialmmﬁ used ta tecybae ddvitiitiarf are etsehows. B eGowvpelition @mallyhle of six

| . a] 5
ool 58 ) WA Pkl A EEFR kB nvce
mlxtmaibntdﬁ}un@tﬁessm iestedanpbaten é@tlbcﬁdyvramyis mhere the tested sample

antitgogig%%%;rro? %gd ?grv'é&1 8s a?gSItIOQ gbrﬂf%qﬁﬁlblt|&9§%ugggf s]ergA[g sample

mAbsdestbd taga:aistl quferautnnActerthlu‘es asessrmnpalsbakietotbms Ir'gwt R@dmax values
I C
used %néallc%late i]ng%qtlon art‘:El agg%gé\”ﬁ eé I&'@éespgﬁ% b? ggﬁso%ras from the analysis
in B ]lWJstrﬂmgvarihbch Med(agé aAdMscNSia c@elssanntlhodyfmlhpnmerd@f bfndlng D)
4 - :

Test]Dq aegﬁlﬁﬂéarl %&FBJ&? dsa&Fec%%da{éJ%%gh @cgrﬁ?lpiﬂﬁg%n%ls \‘ﬂ}kﬁo Swé sé@ﬁlty against
the $|xgwh>obrﬁﬁdy @atureasur ed by the absorbance at 450 nm

1001 is a non-functional antibody with simlar

i sotype used as negative control. Figure 18: G owh

Figuesi il 2:déetermineten-olgnidsidy snedinteth & Girligeas blockdgeyr aritingdy titration on
full A9 BRFRAL AL e&fontotﬁﬁloﬁgﬁatgatéép@éng% | i{fﬂo%g@eﬁiévidin HRP

and antl on-over [Tappi ng
reagenk &ebituxi VectivixmanchSynadig 1gér (pRIVizUMAIY) weirg uged as positive and

neg%&%é{oﬁﬁ@g iré@E)@Eti\/%W. iAﬁQr%oWabQ of ié&bt‘fﬂﬁed §|9[Fb%8§ eb‘i&ﬁg Vit tested

antibodies, the degree of EGF ligand competition was visualized by addition of 0.1 pg/ml

biotinylated EGF ligand and a secondary Streptavidin-HRP conjugate for detection.

Figure 13. Effect of pretreatment with the indicated antibodies on EGF (50 ng/ml) induced
EGFR phosphorylation in HN5 cells. The antibodies (10 pg/ml) as named in the graph were
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control. Figure 19. Apoptosis in A431 NS cells. The
EGFR-m x, individual nonocl onal antibodies, Erbitux

wanaseass bi x were tested in 10-fold dil uti onSPCT/DK2008/050047
Hi st one- DNA conpl ex from apoptotic 30 cells were
measured using an ELISA-kit ¥ om Roche. WD 2008/ 104183
PCT/ DK2008/ 050047 20 Figure 20. Four groups of 10

mcuReleS w22 Solhde thri oFer RPN B RIS B U100 Ul Sets marked

werd g.gﬁmmy d\msent Rofn tBé eBntrdB(C)ERY duer st (P, (eqﬁmmsthlad ]

ti nmes d ring_th
Sion] e A B 4t EAAER PSS S R S oo o 2 o ety
prot@dti Bg&lh§HiIHGH ingatdd fRssBhorRassn . tErcl barsSBpieBedSstaritard@aiations of

volune (+/- SEM. Figure 21. Wen individual
thre?dr@gpﬁ%{eé'tﬁ’mqr'&? % the experiment shown in figure 20,

tum)urs wer e exci sed and wei ghted. Mean val ues +/ -

Figus i, 1a cobweRBin et dpseS SRl Far i SR ang B s

cell@MM@erﬂ'@éﬂlﬂwe@huﬁﬁtﬂaraﬂkﬂumdﬂ 392, 1080Land 104 2Embibbdixs to a final

Conﬁ\ég‘ﬁ'%h%}t%ﬁ @ /rﬁbrpbep?tﬁg |B8§§§@%£%d§&i8a§vgom%1iratlgn gf 10 ug/ml
eachn @0-gumicdfiEGRas ati ddadidy 7 Birhih psibmiol fxatiorstotsyipelals EGFRS

phoftFBRIER T heS presrt R GIRES B Pepapclity, 8 separate
data;.bm’aé; (092f 101?0]00@2 ahis OEQEJFRUE)l ilﬁlgeégi r1@30;:®|%gdei‘rlblmg12d a
) Io no us n e erms | gur e
s (R D R T afes? S BPASRERIERED of Gy ool ous
EGFR ECD (SEQ I D NO 101) with human EGFR ECD (SEQ I D

Figuﬁ%&%g@e e%%é%f r?c%ba{ oq{%fgﬁlh@&;\l& &% %?&ﬁél%gtl&ug%d?.l I.'L)?tﬁlare shown

hown i's a consénsus Sequen
as tri0@greerftiof tacep@s reBboarap fremdhe Eell SAfams selgtiv todmitiatisteaningrirror

A eactive and species 20 specific
bars C%%\QES%K’% 8%?‘%| ng either Human or Cynonol gus EGFR ECD

or both. Figure 26: Photom crographs of representative

Flgu%J %“Gr%g@”f b&!?és éfr Eel%fln R{beprfegéHce ?63 [r{ggﬁg)ﬂé%trations of the

xenogr a m ce.
anhtg@i@ss 99@; ﬂ@’s},@sarpm Qaﬂt2 ar@ rfiges hereof asermmamed by the percent metabolically
acti\}ézI Jeﬁl?é?%%ggﬂeG% Bﬁtré%é)’dlc&rﬁ oll sIOM‘l }(Qn-fLH‘a@@na'i Qﬁtibody with similar
mar kedl'y 'arger and nore nunerous cl of termna
isotypefused @anegativersontiolt he tunmour treated with a mixture
of three anti-EGR clones 25 (992+1030+1042), upper
panels. Figure 27: A) |Images taken at 40x

Flguﬁ%@?n@rowﬁt sresopl A -NpRellsdh e prasensercs 18 1genl oh i antigadies
992 Ofosola%H@w‘ané’frm%é%ene?@&ftahe'va Od &ﬁ@é!ntra(t Bhé H’?(t'hmE@FRagﬁdnd EGF

or the anti anti b m x of

as ”@aswﬁrﬁylth@ a@%qrbaﬂcgfat 145@ NEY: é@obﬁ\?e'?%dfubs‘/t'%@ ardibgdy wigh similar
isotypB&ise@ kbl Wep&iveraafor) (*

Figure 18: Growth curves of A431-NS cells in the presence of varying concentrations of the
antibody 992 and mixes of 992 and antibodies with non-overlapping epitopes present in
domain I, Il or lll. 1001 is a non-functional antibody with similar isotype used as negative

control.

Figure 19. Apoptosis in A431NS cells. The EGFR-mix, individual monoclonal antibodies,
Erbitux and Vectibix were tested in 10-fold dilutions. Histone-DNA complex from apoptotic

cells were measured using an ELISA-kit from Roche.
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p<0.01). WO 2008/104183 PCT/ DK2008/ 050047 21 Figure
28. Diagram showi ng the Involucrin levels in the four
WO e@atiom|sd groups as percent of the untreat edPCDDK2@B/050047
group (*#ttp<0.005 as conpared to Erbitux, Vectibix
and the Negative control gr&up respectively). Figure
29.A) Images taken at 60 x negnifications of HN5 and
. A cells jncubat 5 10 a- 488
FiOu a0 R B10bPE GG PUGoBa a b Nz wtk BooipEififieko° Adstns
celld. kA tahot vWare apg@kfna@@y HOM$nn, trBatthemtbhs$ intiafed) Tréupfwere

cel ubat e . Al exa-488 .
'njeqt‘aacgwﬂlé\li ; ?TBPO FSyes Y TG?E“W&thg%ﬁaﬂfr@?nt@?d’ﬂﬁ(@t%‘.’%ﬁ arrows.
TumoUBgigfmeterk @Bredine8lréd WRM Bigithicaalliperss ResultdNbe 6B as the mean

I ncupat e 10 pg/m Al exa-488 | abel ed Erbitux or
t“m%ZQE@? fgé'\?}'le i ndi cated periods of tine. 10 Figure

31: Determnation of antigen presentation specificity

. of ,Fa 4.& 103 r ant.i
Fioufs 2] aNPER AT THENEEENRY T e PP g 2R, tumours
werdegkdddrandlweighte Beeth vahiads -an$ Elicale ssowe rStargiisdiedte zigdificance at
P<0€)§ a secondary Goat anti-Human Fab specific HRP
hj ugate. A) Fab anti bodi es tested agai nst purified
full length EGFR from A431 cells. B) Fab antibodies

Fioug 3] ML TS o RIS I5RE sBRheEE sEH WS pPhg gnivodies 100t
Erbifunn¢eatibixad ndaef rmlmftttyeefanllhg@&sndtrﬁm dveglgpring spitdpes
0 . ' i bi ,

092 S0 RPN E 00 e R B e el BBV fed Kgreatve
conto®l | s in ELI SA. Bound Fab and 1gG anti bodi es were

vi sual i zed by a secondary Goat anti- Human Fab

speci fic HRP conjugate. The anti-RSV protein F
Figusa23:b DI (S}i@al@i No.viQ9) empproyain seaeace e9fQill) &G dAt | of extra-cellular

ti
corm B DR YmoBC £ B P BN Rl Flry ORRISIRGHES iin
epidampisbodi es to A431 NS cel | s. B) Funct| onal  bi ndi ng of
Fab anti bodies to A431-NS cells. Figure 33:
Det er mi nati on of enhancenent of 1gG binding to EGFR on

Figupe124:-ANignent of ohrined Rprpiedt saapeaer offCys@melausi ESp RECR (SHSR 1D NO.
101)f\K/|ﬂ9Iﬁ'(?rﬂ$r§E@FﬁdE(‘f‘I§ @E’@ IQV\ﬁﬁ H@@Fﬁb@ﬂn@@fr&ﬁ@fﬁ‘dBAN‘@ 'aE@és%%n number

ragmsnts vvere al to saturate recogni zed
XOO@ﬁzﬁlwwfﬁes @r@oma@s@uwwnpg (PR IBONGHP)25 after

whi ch specifi ed I gG anti bodies were serially titrated
and bound 1gGwith or with out Fab addition
F'QUW SudPierwe %nyldséé‘é%WdCH?%f'"%@}@@ behveenginshrepeliverand species

spe&mm.ga&ss brﬁhm@é‘tﬂémumgrhar egichdigld E6FRIECIE H8R. tO
31 -NS cells with or without prior receptor

sat uration wwth indicated Fab fragnments. B) Binding
Figuéd26: armowmuatdgeaﬁahefof f@ﬁesbﬂ%vé unfskEteiNimsGRIn 8aom dsfhh@four

w t houyt rlor rece sat ratlon wi t h indjicated
expe & xei iR ekar At mpoRtasen of B84 Piseiv 3t o ool of
terrriirQaI é}fﬂfgﬂentléiﬁ)nt?cﬁ|ﬁl4$1 \geﬂdﬁanGvo\llz\NgféQHé rrﬁfrlkélily lbRe€ Bh®Mmore numerous
foci o tteyrrruﬁgldo#erg\glt}a%o}l Pn tlhg%tjrﬁour traeated Wl% a mlxture of three anti-EGFR clones

(992+1030+1042), upper two panels.

Figure 27: A) Images taken at 40x magnification of HN5 spheroids 24 hours after addition of
10 pg/ml of the control antibody. (Rituximab, anti CD-20) or the anti EGFR antibody mix of
992 and 1024. B) Quantifiaction of the area covered by cells using the software Image J (*
p<0.01).
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WO 2008/ 104183 PCT/ DK2008/ 050047 22 Fi gure 34:

Cynonol gus full length EGFR cDNA (Figure 34A; SEQ ID
woeoRAe)sand encoded protein (figure 34B; SEQADDKON0S/050047

103). Figure 35: Apoptosis obtained in A431 NS with 1

pg/ M of the indicated anti¥odies/conbinations.

Hi st one- DNA conpl exes vvere detected in an ELI SA kit

Figu{s%@ﬂ[?@gagﬁ%{eowmg Q(lel ¥ |r|n %El%@s%f%{ tgeaar%lpgtt gg"gupt)s asapercent of
the patdatdd dwtrelugraw ?#W@O@H@ﬁéﬂrﬁ%rm tEbKdX) 6/cfdid aNSthe Negative
en teﬁ rs were approximately 100 mmB in

Contiﬁ@F%’@éesqq‘C@‘é nts were initiated. Mce received 17
injections wth antibody. The first treatnent

Fioue, 25 5b gt 1t 0 padTiataps § a5 dBaalis bgRWeubatea witn

10 paidose-4d&iabeled Edssix @F 902+1D2A fordt hiwes. B)dmages Gkdh ar &) x

Fi.qur e . In roliferati 0 31
magia s Wi A ea (B et ket D er ElpRutasd Bt 38 &I Msi-ae
labetarirbinad oradR+06243foadhobredi es of the invention. The Y

axis shows Metabolic activity as percent of untreated
control (control). Errorbars represent +/- SEM For
Figueed 80.2\) bnagdesdaitegn dt $0sevagritficatipheofG1Na Bellsiigaubated@8yith 10 pg/ml

B T e

t unor xenografts BALB/ ¢ nu/nu nice were inocul at ed

Flgu\% Eh G&Qrmn%%% ow%aﬁq%me?eéﬁgéﬁggsﬂgﬂﬁamrogg%g\i?%ﬁq 024 & 1030 by

average si ze of
serial antilepdyZigra@tions en A4S cefls ancaputified édt lergth BAFR wtEHEAdBound

Fab fﬂ%dﬁ?sqger@méug%d%éﬁ”@é ?Sgé}g%a?g?t@ﬁymgx %agge/ggaﬁ@Hﬁb

ose, twce we I ons
Cothr@melA)gTﬂb antiegdias wtaﬁiﬁg‘aﬁet lef@ddwhlen@tduﬁﬁi%ﬁomwm cells. B)
Fab%h%dﬂ%%st@&rp& st F:@IER%%&%% é%{orﬂh@%hk&é’e &le%n%é'cgﬁéat €
st nouse in a give
group was eut hani zed due to excessive tunor si ze The

Figupd ? '@étémhét%n%f% fﬁh&%ﬂ%l SHidi fyecff?%@g% b Wﬁ&rﬂegts of antibodies
992+1024 vs. ux an ek

9929 41@2343 Fepituz W%@WYE@B?H[HW'Q%Q” g@l@,fpr@@ld@nyég}@@d(ﬁﬂm NS
cellHRYELPSA WhRhg F’%bland @c}@ SRlibdS ﬁ&gbﬂsggﬂze% HTIH é’&%Kd Q;db‘eé(tjantl-

were term nated tunor size of aninal
Hunan; fepb %P@C'ﬂﬁﬁ%cqméﬁaé%ﬂ_ e éatiisorigein £ l@ugboclyr%/ngﬁlamﬁs
empRy)RU¥Ss tah%g@ﬁ\?é'éﬂhltra &qleHWnd chPﬁdi@ﬁo@fanWb*ndmlg%? tHé"erﬁ%oned

ELISgéaven group. Mean val ues” +/ - M are ure

AR - Me@lé}c’“m%tb'”@fngﬁ 149G galibosiesrp Ad31 Nspeellg: Bi FHngtigaal
bindigot FB AnftididoEnaBi 4Ns c&isbi tux or control antibody

(same experinent as shown in Figure 38). Results
presented as percent survival of treated mce. A

Flgu$é g@'[ﬁété@rﬂﬁat%hfoff Sﬁlﬁ?él%@nﬁﬁf &YEIQG b‘irfb%dol%rlﬂ_ftﬂfﬁ oft B e cé?lfs upon
30 mce in ose (2 ng/week, P = 0.0008)) and

prion r@ﬁ?@@s%‘tl(@t'%‘l"%gﬁb fregmenys GEGing ”%‘rQYGB%PRA%Qse@E’%? +Jagjcated Fab
fragtB i v@é?é"ﬁﬁ’dvbétgto%%%?é{@%ccgﬂ&eg@ﬁweplt A A433YNS @SB for 30 min
aftergver%g#ggézlf}égIgggﬁélg—ood?elsssveere se/rlaE)IK/Ztl(’zr%ge/doa\Sndoéo?und IgG with or with out Fab
addition visualized by a secondary Mouse anti-Human Fc HRP conjugate. A) Binding
characteristics of 1IgG 992 to A431-NS cells with or without prior receptor saturation with
indicated Fab fragments. B) Binding characteristics of IgG 1024 to A431-NS cells with or
without prior receptor saturation with indicated Fab fragments. C) Binding characteristics of
IgG 1030 to A431-NS cells with or without prior receptor saturation with indicated Fab

fragments.
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23 was significantly better when conpared to hi gh dose

Erbitux (P = 0.0087). The statistical difference was
wa@200sab@asxd usi ng a Log-rank (Mantel - Cox) testPCHDE2008/050047

40: Analysis of cross reactivity of 1gGs 992, 1024 &

1320 against full length Hurdh and Cynonol gus EGFR

transfected CHO cells by FACS anal ysi s Bound anti body

Fiauie ot yood g viened i cORE (FGRreas il SESAD W 193) apo encoded

prot@iﬁl(ﬁ@rémﬁf;E@@Nﬂ op®rties) expressing EGFR  Bi ndi ng
is expressed as % nmaxi mal antibody binding at 1 nM

concentration. Figure 41: Clustalw2 alignnent of the
FiguaeTBBtcA paptads aﬂmuwmemmf\lsm.m Vag/irrabfmeruagtatad; of the

candi e .var

antt sttt 1 R DNA o i i CRECleia B A Kinfom
Rochéd el 012 4f &) ptosid eefeDBlatepioensositive dehirsl ¢chakiynal Mdptegis).

underl i ned; gaps presented by (-), identical am no

acids by (*), conservative nutations as (:), sem -
Figuom 8&:dBalta Ci nuénu mice Withe irtadtet! aithh ol 08 @146 1N 8 dietisa tVéiseratrinocs were
appr% n%t@?%@%h%?nﬁgggagsq%uénww%wel)gmﬁlat%c}gMﬁ%Zregé b%gﬂnjectlons
wﬂhfanhlbgdyhmhmﬁrsf freatmenbstlrting at dand anaﬂtr@pbsiyat dey Béalsditbody

cor AR R = BOHEAB R RSk U gpurvoume
+/- JEBEQrd $haM@. 105) . Humani zed 1024 VH (SEQ | D NO 106).
Humani zed 1024 VL (SEQ I D NO 107). Chineric 992 VH (aa
3-124 of SEQ ID NO 40). Chineric 992 VL (aa 3-109 of
FigugESy :|lmhibitiory 2i) prolifaiatien PEA4ADING. iHe Paaxigsiovgs dii¢resE@pteBentative
com aﬂ&r)s oi?ﬁrﬁ'@&'hgs grptﬁé m%n&cﬁf'" Tﬁe Jflaﬂlsoéhoﬁgmétgg% a7cﬁ9/ity as percent

emati c representation
of UNIeaat%tbcbcmtrdb@antmlb frerothang repeerest +io SEM) Fopadditong] details see
Exar%é%"ﬁlozdf | GHV (751 bp) is represented fromthe 5 Ascl
striction site followed by 992 I GHV, the ASTKGP
i nker, 1024 1GHV and ending at the 3" Xhol

FiguF€88. r('ir%@v'trplﬂhﬁit@)@ effed%4 Waﬁfelle%oée%% $95P)024Six coqnpareg to

represente fromthe 5 restriction site fol 6
Erbityyr i8431NFhkymaep ﬁénqr\mpgrlaftﬁkPe‘}:LB/qowmu Inpeveredresuwated with 10

A43 Wg'c@ﬂ’e #hdrhGmors Mathed §r§§\fe'r é Qﬁb §f' 1R mmFEI e%ﬁtﬁ'&zﬁlce were

Schemati c represent ation t dual varia domai n

randeiizs Nlg G5BT Beindds N Do Yo Biarkesp indiated aiogivs Vergpiected at
0.5 r'né/db@a,o 6,6513 ﬁi@@dlef W'Qék_ﬁlg@dy'ifor A3&h| cg%ﬁﬁjbbtgn%oﬁlél'chh@% area on the

I'i nker

grap@n@dléam e te&atmﬁret PO S ot dettesrlingidesignatedbe lime point at
which@rifst RblsOR)a {J|§er\' §t%ﬁ§§\%§te%@hanfz%mdhg%/ éxcegh% tumoFr) size. The

restriction site
statipfiqgke pignificgnt p@egpncpg‘q@v\@ﬁa Zén@/qugk g92-t1«§)@43(-s 2\|mgy’week Erbitux and

1 m§/ﬁ/§él( 9@?41@54 %tfm/g/v%-ﬁ'@rb@ HAsSRh R P%fcgﬂteq: onlddy 60 where all
ON WO 2008/104183 PCT/ DK2008/ 050047 2

exc%ﬁfhebQﬂ%ﬂ BR42 mabyesingrgpe WermbisHTBIRd; ThhBIMaTsEatal gRimals
exclh @BIR? td @a)P60 #AE LRRLY tFOIROHUs! PR FHPEHAsNe 8BEUNAASED tumor

volume of all mice in a given group. Mean values +/- SEM are shown.

Figure 39. Kaplan-Meyer plot of survival of mice treated with the 992+1024 antibody mix,
Erbitux or control antibody (same experiment as shown in Figure 38). Results presented as
percent survival of treated mice. A significant difference between the percent survival of
mice in the high dose (2 mg/week, P = 0.0008)) and low dose (1 mg/week, P = 0.0004)
groups was observed when comparing 992+1024 and Erbitux. Also, low dose 992+1024
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nol ecul es capabl e of binding at | east three distinct

EGFR epitopes, preferably three non- overl appi ng EGFR
we@piosapass The non-overl appi ng nature of the aPtT/bDEAISH50047

is preferably 5 determined using differently |abelled

antibodies in a FACS anal ysi®&3 with EGFR expressing

cells or by usi ng Surface Plasnon Resonance using EGFR

antigen captured or conj ted to a flow cel | -
was 3inieay e Enfin Snb et IO AY dest Buli g (dry e statstcal
diffeRXREMI AR SEndE Loghsk. (MAnGMTRRPicki. on bi ndi ng

t hree non-overl appi ng EGFR epi topes can be used

agai nst a w der range of EG-R dependent cancer types
Figuees 40:tAratysidoef classeadtivinesfdyGe 902, tizkfset Cﬁﬂmﬂﬁldslnfull@er@BFRuman

and EGRrBhRe FEF st CHPRRE B RbB AvhE, Bpgl FBSRa=s

deteotediwith £PEtalatisd gbatrit(ae), ranti¢wniandg@rfa. [Bzdyig easpesbineznon

o AR SSEE 0RO | SRR TR SELLSRSS, Moo s

antidcaly pirtdimgatilem@ cosg@ntrap@s. |1 n particul ar, the anti body
conmposition may provide superior efficacy with
respect to termnal differentiation of cancer cells in
Figuve 40 CIE$thw2eaIi@ﬁrmm5t oftimeaning agidarsehesnoet opthieesatiable regions of the
r
murlﬂ Jf@p %Eﬁﬁst [ ?changld%ge \;%Iﬁéargafg&gﬁéb f%og@b?%%g light chains
of nge\)@oddém (B)Fdhe @Dlﬁarreagualnsaaldeﬁrmd BYHERR almaturtniedmed gaps

oresp R SRy BB e R PLiubhs po ERGp-

conseumﬁlvef( )t e bwédt aremmsa,cmtlhdlsatafaymh@ ahu@pwsntlonlsamwe back-mutations
t
to th% o?lgrna[]gerg?t flrelza WQ e\rééﬂ@@é’ will be se%%%ﬁgd g% fﬁw IHLH‘? afé%m% Wtork
varlarfhedlanltay Idectyzasd%btmn@ogmfﬁpay |%nt13ncetlb)mumirém a$ fqilewgdﬂwaamzed
t |
o2 Y2 RERELTR nilnizsic o [0 AR AR Sr ER v
(SEQMD NS> dif6 )c Hnmanized na24 Vi (%E:)Qtllamé) 10h)i €hiconic @OB&/H (aa 3-124 of
SECHRFREM) Xohifflehid 852 DF 755 500 9 KELSIH YN chREGRUDSA VH (a2 3-120
omarn n, ecaus
of SBRRDPNO 4A). Shirhenic ‘Eﬁﬁzté/Lc@acaei‘Bﬁl offREQIUD b@?&*)e
EGFR-stimul ati on caused by the cancer cells' 25
production of ligand is of inportance, while in other

Figuge424: JdhemBUF-Rpessentaiion @f the duakvar@llectamaie phepdiitgegengs for
. . ;
99210R124: é@%@}g% %@%@Eb?? r?;gr%%%r]ft&?frbtﬂ the'b’ &?&“F&gﬂ.%ﬂéﬁe followed

an anti y ting l'igand
by 9R21GHY, e fASTtGRlinkan 193¢ iIGOY\and emdivgiat then3’ vifiet @ShlctltbfeSlte

992@1624tPéRV%oﬁbﬁg%arge%%&E%&:gBmﬂﬁ% BONVALI rb& Fontsng ¢Slowed by 992

be m)re roa
lGK\éﬁbelTb’MF’elmkgr ﬁ@%4 tGeV 1 1GKE] artlorpdlind-aitthead’ INQtHﬁetEICtBJm site.
epi topes are changed conpared to the epitope(s)
recogni sed by the antibodies is dimnished. .
FIGHGF 4B rehematicHeprepripiianofdhe aual varable aempipdnesding genes for

10245!_9t9bef OZQJLQQE Rﬁ—l‘@ﬁéﬁﬁ%} B"i‘&br%%nté&frorw-{ﬁ@ 5SAR| Fe%ﬁnctlon site followed
Fi nal , the_exanple w that in functional assaz/M X
rysite,

by 1924ri@<|ﬂ\4 rtae %Glpslirﬂf@r \Wi@UB’/@G@DQ@QP@UW?@QBVe@E@
102@_5999*]@!%9 (@O ﬁre@ér‘ﬂg&i %mdth§t5" RE&I rssﬁh&t%lﬁes‘ﬁe 'f§1|owed by 1024

erior to a nonoclonal antibody and m xture
lGK\éot MVEATGINkelo Y8A1PINGdCES: a%ﬁ&ﬂn%@tuth@?’rﬁ@l KEEIGligheiih

nost clearly in terms of

DETAILED DESCRIPTION OF THE INVENTION
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i nduction of termnal differentiation of the cancer
cells using three Domain Il1 antibodies with
woensavasd appi ng epitopes. Such efficient PCT/DK2008/050047
ant i body-induced term nal differentiation of cancer 5
cells has not been reported Yefore and represents a
significant step forward in designing efficient
A t@ﬂgjbo -based cancer therapies. Later results have
ntl simlar or even superior results can be
obtalned with a particular conbination of tmo
i es r inproved inic efficac oader.
In o P mE T IR var TR GRFes Tyl eboetepmaRStortiiiperisny stibody
moleditsemphlyip @ bintling anleabethreaf distintt BGHRepitbpes, peeferably three non-

overf i B R Sa st Dsti S i Baing naivre, phe AGUGTR 1S pleréibly

deteﬂﬁmedweihbaiﬁmrérglyeahdﬂe@eStlbo'Bl‘w in edﬂm&}sartalms Wity EGFR expressing

cellsn% 3{?&%' QLB%I: alégrfso(n ?llanerclziagasirg%ﬁ.ggg tlg?]n Wured or conjugated
to a onpeil sefaet EDISA esed mmﬂnidg asfdebbmtﬂ!dﬁg tred e<xamples may also be

oo MiEr BR Rkt Fie o vedaGnd F PP EFRes Slfed i et =
widet aamdal oTEGRR dégidnideat canper typms(lEmambeesS)vuln'éi’atSe thodierences in

t | ude that i
GRSt Matihehd Boanting ok B Sdu e comPafksipicempgsiton o
monabibhleaitiesdiesipedatiag ohe br twh ¢ydtopes. & urthamors) tke astitlfly@®mposition

oindg e op R e E6¥ R e Bt iy BlovRR S nater SHBeY torpared to

compoﬁﬁmsﬂatgemng fzawmrepsmsmmr;mrmdnm theanﬂhgﬁdghmdmpgsmbremlyeprowde
odl es nd

supdlf Bl R M ERb6 AR sl Rl B il b 2R E81snp ViR Praure 37

numacbzardxag]e&s@if poueni ardibody esrhpdxitibine ®indirighth meatidtmpphEGFR epitopes
st 3 es as I ig ?D%IS/ nfctéeases he |ikelihood that the
iusElnb RS e g oottt S B3RP "ot nd £ s i s e hat

the epitope in sone patients and/or in sone cancer

ror i 8-SR B Lo BB B0 o SRRy o
respoﬁd eﬁectaaMt@ﬁdaantibpdyr@atmeht Faf sﬁqme of the pbfieTds, igis ofay be due to
ap@BRAET o304 AR B DELIGo B JHBEPBBIASE By Ao responso n e
patientagaiosli tes antibocly eRarednisypatibetspie laktcs respensaimey be biesause their
part‘%&lgpE%%R%!%o?ﬂ&érﬁ?g%cue?%é@' S é%céé'ﬁlg r}ga tc%@ﬁ)foﬁ“ﬁgt ﬁ%e‘?g'the
monoolnsaicamemxia/ @innothiedaitaepiwpef Tos eowd be Ibecauwe chdiffeodes &
glyc%ttone%ec%{]gg}ﬁyc%maﬁn gélgﬁoerﬁ}égg&a%{a f %Ebtl%ﬁé 5%’/? %ﬁ P(s).
conprises two anti bodi es bi ndi ng dlfferent but

Alsoofgreédn?é)gérﬁgrsetﬂbtag%%ﬁne E@Fmﬁmétloﬂ'%g%c{?{‘@g&gﬁcer cells’

I’TpOSI I on conpri ses two distinct
prodwoilcemﬂIlegndalsmulm@ortamee Svhile ieptheopasesAine FBOR exprasisad bnihe

[ t e
cond et AR SR N 388 o Ry
Cap$ﬂﬁbﬁﬁm0m8@0@@@”3”¢@@”WMnah@?@@ﬂwv©onp05|t|on
conprising anti bodi es directed agai nst three
non-overl appi ng epitopes may thus conprise four, five
An agitibedycampositine whergin Bedntinedies arecaprabletdh indingat least three distinct

eplt@tfé%'ol?l%m wil tSIadeYPor‘BM&{/ 'aBBFHaBQ: §iRkd fP]I%f?ﬁel%oB eat 3 iRee
first epitope, two other antibodies bin
epitopes are changed compared to the epitope(s) recognised by the antibodies is

diminished. Furthermore, the likelihood that all antibodies are either cleared by the patient is

much smaller. Finally, the examples show that in functional assays, a mixture comprising
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two ot her overl appi ng epitopes or the same second

epitope, and two anti bodies bind two 5 further other
wo@@sliaqaps ng epi topes or the sane third epitopeCT/®K2008/050047

course, the conposition may conprise nore than two,

such as three or four antibotfy nol ecul es capabl e of

bindlng overlapplng epi t opes or capabl e of bi nding

th hus the total nunber odi
e AGHERE B SISk BOEET b iR R uBe s ! Ao and 1o
m.xtmr@ntdm@mgows adttbddr3d Bup&iorigaleds seintsPBRn @ﬂiosbylebm/inngrms of

e O ST
nonfoUérﬂdw[ngaé’ﬁtbb@)‘Bublﬁl @ffl@iéﬂﬂaﬂtlboﬁﬁﬁhdQ@éﬂJl@Sthr]delﬂerbht%tlon _of cancer
er efore it

oncentration e anti bod egre
celly *?Sél%bE?réE?PPH%? b?ﬁé‘% %”4qr§95?3|9¥‘ﬁ13t3'9r8 %‘?gsteﬂ {pRyard iggesigning
efficrnt ariﬁm)@ti%aéétﬁéan@éﬂhb%glld%Létfél?@shlﬂs raa\,gcym@wa ithdt@mnilsk ot 8ven
naln a n an acc e e | ca as
SUPEIRS é‘?sx%'h %I%Ee PP%‘FHGS %P?rﬁ%{éarlﬂo O@QQE‘B\f?aﬁ‘{E'QOd'eS

bi ndi ng studies and proliferation assays and taking

For QiR b o) Bnd BB o S oSO Trpg S T OFR dependent
can@dwetatge nusbebbdfadntibbdies inythé bempasiiongcanttes increhsad. Thus, the

7, 8 0 . O .
comPRALcT5aE SrrabrRan bW rdiatit e i BET Forstmarhpibd Sptopes. The
compositiort imay cddpded arltioddies capaltmé‘lofaﬂncﬁr]g fiieZnonl@eriagping Bpitopes. The
comps L ARE Lo Eibofigh SRR P s PR ey BLRar S s pes. The
exaraplel oathe4besent afmidats sltfovmb?teat lesase bix altstibt agltibwdlemld:a&sbind to

referr clu

EGr (RS G BelS Dot BB B0 Ele it S p i P

advardggdolue tofledigmal bngp@dutudrﬁ@ﬁrﬁprtshig%tuhﬂe@walbmmun@nt‘g(ﬂ%ae than
or res ul t.s have [

siv, i aguen P oL -hET bnilo B he Pl arebEF SRR pocies
bi ndi ng two non- overl app| ng EGFR epitopes. These
R L R
bindmgweriecepitese, guckaas h&md}tlbodnp@mdiHMﬁerelﬁt tﬂfﬁoveb'rtappmg epitopes.
b B a8 Bl 5k SRR el s
incree89 thedikeliid®dZhatithe bpitoperis bawal. Dmprraumlaledfdhurwatbys |$:tb1a1l the

oo LAy R SO EhgBPlle, et

chargelsongutationker ShFe. Whiks thés mapdffédidnesthiodieg bhore aibodwremay not

stedIb DR SISl D SHEEEh pvbAF RS, RRBHISH, ner s
a risg it ohe ohtheeantibodiés BQlediréd Iy thintpatients, rbamaysetnlels seen as an antigen.

By ||'?ch%(&[|£“\}8 %Eﬁ? ggh%ﬁn%r']f%t r@%@’é gvé?lgk){}lgg B?fd tﬁé E&n%%quence of

cleamsmioe df omnof the tweastibodire aadttméamjyseqmertda@f ecmrrqjaimrt in@n epitope is

d.m.R.sﬂé’os a domain Il epitope, nore preferably the
onposition conprises at |east two antibodies binding
dorral nlll epitopes, and the conposition may al so

Tl YRR ES R EREE cEBERS DR Bn s by ARG RAEnt bu
overEpResinitpess. doamiherembadimenidhe mi@pczﬁﬁtohmwrlmmmmstmct
antimwaeéuléas%iﬁ&ﬁﬁt@%rﬁé epitope. Antibodies binding the same or overlapping

epitopes may be of the same or of different isotype.



10

15

20

25

30

may conprise at |east two anti bodi es binding domain
epitopes. Preferably the conposition conprises at
wo emstioqase anti body binding a domain Il epitopECT/RARA008/050047
may conprise anti bodi es binding two domain |
epi topes. 5 The conposition 4y al so conprise an
anti body binding a domain I/11 epitope as defined
n. The conposi.tion .conprise an anti body
An 22 h S ComAOSHPR AP RB TM P O S GMBER Ggans! Bias B bayeyapping
epitdpee reBNPOS bdrhPriseCronm Five eSsiRbistifAShtikUYe nadlédUrRais that two
capabl e .of i.nhi bi ting E

antiEERysR PEEBR PRI ARIRRER h e SEHE WShARiope A Sfig) antibodies bind
two 6BP6VeHRPEIRg @pitdgeedy trdaid Seddhd epit@ee Bhd Rb antibodies bind two

fuﬂhﬁﬁ9ﬁ1§bﬁ¥ﬁ¥'za§t@||n§%p f q%%%p %E“?rrg%g;toe% ﬁeprgg tﬁietcior%gosition may
comb%@ﬂ(‘gﬁ@ mtémvl"ﬁ%de'g ﬁfﬂ@e% biofBuPAntiBEHRmoledurs @é@ftﬂé bEsinding
I men e conmposition conpris one
OVGrE?&HEﬁQrPPI'tPH’eSa‘HtCiaBB% gﬁ'adm@éheafa %SB‘ anih itfal unpber of
antutﬁmtdsbﬂ@luded iR tm@drh@fsut@heﬁw é)@@e@mmam@tmoré h}%n one antibody for
0Si t rses | ea domai n

0
eacth SRICRBAT BX TAHES SRS RO IES S PYSRpPRBPROReS Kpgiing the total
dosdqyeadfenfisstyesshodhistieach hﬁeth@oammuy ir@ﬁhd@@ fﬁ)mb?c@ﬁnp@*sltlon the

| east t domaj.n || ant i hodi suc
congeRftatorL Rtk AT HPd HeEBar b notiae it BRRsesngt heleds a limitto the
numbengremitibodes m&ycéJEbé:iﬁblﬁBéd ™ @mmmmoammretnlfam@mmwmceptable
var i_abl 0 gﬁgjns and stan chai ns.

2 e .
eﬁ'cﬂ% Bﬁ‘ﬁﬁ‘gﬂ” Q859n43I08s TR tHg 9C€b aP'P”BFh gance tyrg{?ng studies and
prolifRgteim, asl@iags ar&htiaklklg rd!ue RBCoUMY 5Bthe Pidnifdctur® thallehgés, it is expected

that 38 1 et (6 Sy o P Pea & O oy Atobepsiny Te number of
antutiddadssrt bggumsao ans, rg;l:10wr Eﬂmréu@mﬁﬂsagmihsmnég neessudelthst the

an odl es. na a (0] SO- e u ni
com il StrersAR e B Bt Shd he b a1y 16 7 18, 10,

or 20 Bhi{bdaAiEIRN nidrée,neeien fak 2S%<ﬁ|tll@c5mﬁor ﬁd@erb@Skérﬁélé%@ antibodies or more,
PCT{1 : O%/ 050047 28 Pr gb @@I% he hunan const ant
such.gsfgan t‘j‘éfrH}or?g%’é S Ot Y BY'Ef erabl y al |
anti bodies in the conp05|t| on have the sane isotype
for ea act ur Howeve
whig Qs RPas o TR s ot e himn of 1Eatveon ptipastes
capaifle di Bifidcing at leastdtirgp @onevefampity FGERepiotdsheaerior results have also
conposi,ti.ons of the .invention conprise an i bqdi
veet SFBRRL U BeCls i NER e BRI B8 B PLAORA o pop
overtappﬁgﬂi@lﬁ@ epiftopimlsnﬂmﬁ@ﬁerr%ft%%tlmnoglﬁﬁﬁbnswﬂd described in
var | y

morg b Bl b Pu B B e R B e b B SR ATHE S pompositions of
the ineanmtion Nt hapiurmaat cut EEFBpmparet haithetthee aribodyecdngsis#tidnicomprising

et e 1030 555 b YT o} B (iRLog gbteined when
using arcomplogiticrs with okgywo Satieaides 882 andil@24. fs.antibodies 1024 and 1042
belong to the same cluster and therefore have the same binding specificity, in effect, the
results observed for the three antibody composition including the effect on terminal
differentiation may be attributed to only two of the binding specificities (992 and 1024/1042)

in the composition.

In one embodiment at least one antibody in the composition binds a domain Il epitope, more
preferably the composition comprises at least two antibodies binding domain Il epitopes,

and the composition may also comprise three antibodies binding domain Il epitopes.
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10 In order to support the above identified concept of

treati ng EGFR dependent cancer using antibodies
weovditmgss hr ee of nore distinct epitopes, the PCEBDERI0S/050047

i nventors have have identified, nmanufactured, and

characterised a series of ch%eric nouse/ human

anti bodies directed against EGFR. These chineric

ant { bodi es haye been conpared individually and in . .
ProfRib b IPe ST ORI BTTISERaT BPE RGP SHAMU FB5ERY epitope and i
may&%aippkeé bt Iedstwivb Binfisdidsbiddth@osm¥@ateblidpeEM 15 Table 1

shows a summary of the individual chineric antibodies

and the features associated wth these. Antibody no

Prefé&bEy theﬁermpmman’nmﬂmiSeSIs’eldaitmhewglhbmty Himdingpa @smatn 1l epitope, and
icati Ci .S th EGFR domain to which

maytRERIRE phes AT AR LR PP amp o 5.

deltaEGFR is the ability of the anti body to bind to
The Egarcrr]] %norﬂéy Eggélo?}/nlgln%%ar?égﬁjqo%g bln omglpﬁ/gge&ﬁo?e as defined
herdin.nd cynonol gous EGFR 20 (exarrpl e 10) EGF |nh| bis

the ability of the antibody to inhibit EGF binding

(Exanple 4) Proliferation is the ability of the
The gampbsitign mey camptise arpandibofy capabimofdfindirga demeisl IV epitope.

lines, A431 and HN- 5 (Exanple 6). Table 1. Anti bodies

of the invention Cynonol gous Anti body no. Specificit
Prefgrabtyd FeFrmposHRrEgmarishs Bt IPagl anpantbednmolgggle papatileof infibiting
EcP9ANERK es yes/weak es 1030 Domain Il es es es es

1024 main I1l es es es 1042 Domain Il weak es

(yes) es 1277 Domain 11l es es es HN5 WO 2008/ 104183

In afﬁér@@%ggg Qﬁm@%ﬁgnﬁhég@ﬂ%@@ rga 2&d1rré;§2?'%e%‘gl rﬁ'ﬁ%@%b'e of

previgating mepselorglation oB5EGHmain 1/11 no es no es 1261
Domain | no es no es Not domain 1229 I/Il es No no es
A431 1284 Domain | no es es es 1344 Domain I/]1 no

Further HRecamIPggHion sy FOMBREE AN laf"i'tioc’léfz’}aB%b'%n}ta rpncing

internalisation/degradation of EGFR.

In a preferred embodiment, the composition comprises at least one domain Il antibody and
at least one domain I/ll antibody. In another preferred embodiment, the composition

comprises at least two domain |ll antibodies and one domain | antibody.

In a further preferred embodiment, the composition comprises at least two domain Il

antibodies, such as at least three domain lll antibodies.

The antibodies of the composition may be chimeric antibodies with non-human variable
chains and human constant chains. The non-human variable chains may be from mouse,
rat, sheep, pig, chicken, non-human primate or other suitable animal. In order to obtain fully
human antibodies the antibodies can be generated in a transgenic animal with human
antibody genes. The antibodies may also be so-called humanised antibodies, where the

non-human CDR sequences have been grafted into human framework sequences.
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1308 Domain | no es nd HNS w 992 1347 Donmain | no es

nd HNS w992 Domain | & 1428 Il no es es HN5 w 992
wo-emaio41e3 dat a generated with the chinmeri c ant PODOKe®S/050047

tested alone and in conbination in proliferation,

bi ndi ng, receptor degradati od¥inactivation, and

notility assays, and in aninmal nodels, a nunber of

concl usions can be drawn, 5 The re Its obtained wi
Prefb @byl baT S CoTSHT (e 1ia GiGCRRRD e BB 0N gl dntibodies
in thb%@ﬁhpoélﬁ@ﬁ‘ﬁé\%ihwishﬂ?heﬁisd‘t)fpﬁff@ﬂéas’é&ﬂfﬁﬁnut‘e&:ltdrlnbl HéWever, it may be

VDA- MB- 468 ast cangcer c

Il 1ine, DUl145 -
adV%mﬂtoa?éo RekBel Baremppation axibapios o GUPRILEOBPEM { hese
experiments is that conbinati ons of anti bodi es
ent invent i fficac
PrerBiabiiAS Sntiog S uPRET T oy FV Hioh s blisg finfois 2ababe of
bmdBtgpptBGngelédned g#biite@groupfconh sistirndfihnody EEFM,osuthiedmsiman

=GR a0 STt PR s S oR, PO e Auodiey coqpab® o

bindmgdoeh hmmarpmdi hbrehaibo primagalySFRyéwethat thby sarobe ¢stad in relevant

ncentration E .S ded to . the

oxi ey SR o i S eLE R RBEs. BeaCp g g Hiper brierds
cynohedgaudi mgnkey (Matersafaseieu/ghisyashi and Sakanoto 1998 J

Phar macobi odyn 11; 146-51) serum contains aproxi mately

1-1.8 ng/m or 0.2-0.3 nMEG- 15 while gastic juice is
In ondeptmrﬂuedorlt thecamvaiidendfid cmgpcapt |f trmatity PGFRMepéiess oarsrer using
antlbodlei% bm&r?%égé‘éa{)]ﬁn%r?ﬁdéstmé&ﬁgﬁgsg érﬁeg'gregérﬁ |%E{6qm§/ N%\)(;eq'lbaeve
idenpiiezls eranuiAClL2€) Bhd @ha@BteReTd DKM @S DRetic mAGednuthantantibodies

dlrecﬁgéi aéé Mst(gqﬁ@egt_t%n% cﬁ’lpr%Yic rg'nffl% cf?esbfav%fbfegﬁ tcb%ﬁ,p#ela n‘icﬂ\? idually and in

mlxtﬂ@atttm s@tedf th@ertarnurloblodgrl amtikedies fexemplifipdestanErbitux™ and Vectibix™,
i nvention. The chinmeric nouse/ human anti bodi es of the
present invention provide better results when wused in

Tablednsfiomsta smmarrof Weendivided chlnogris. arfihpgies anditerfphtifesagsociated

with 'tﬁbs%\géﬁtr tﬁa’dy@é@@é 'ré'fglréhg Eﬁrﬂﬁer %?ﬁ'tﬁroum epr@%ént aﬁplﬁ:raﬁon

when tested al one show on era
Spegificilyiis tiw&@ﬁ% dompindlotvhicinthg aoﬁatmﬁelrblrw@las dvideaced in Example 3.

delté&%@éks'\!ﬁ% abmﬁ/‘of‘{ﬁbeéhtfbéﬁgfd't @h&%@@FRmﬁﬂEb’FWHI)599\%cr|bed in

remar perior result:s ese result's have’'b
exarpplafli. Bwe@rnwgom\s hGRrigthe abdibtnbf thavniteesly dé bindeyeemeotgpicEGFR

(exatipid POJERE |9rf| ﬁﬂﬁe Bbfﬁg/e(gtthé %@Bﬁi quiHhiBﬁ’EtdFCMh@ﬁé YExample 4)

superi’or resu een o
Proltfﬁerﬁm;slsﬁheoablhimﬁﬁﬁﬁﬁnhgocwﬁpurﬁmtdt rrolifoction pticargeacelllipes,kd31 and
HN_g:qé[ml] geveral of the antibodies have been tested in

n proliferation assay with A431-NS and HN-5

together with either of Antibodies 992, 1208, 1254,
Tabi@Nd AhgHoi Sﬁqﬁ@mggﬁt,dal ndi ng studi es have shown that

some anti bodies nmay actually stinulate the binding of

further antibodies, such that a particular antibody

binds Jn ni gherf quantities [GynbR@igous
Antibody no.|Specificity |deltaEGFR EGFR EGF inhib Proliferation
992 Domain lll  |no/weak yes yes/weak Yes
1030 Domain lll  Jyes yes yes yes
1024 Domain lll  Jyes yes yes
1042 Domain lll  jweak yes (yes) yes
1277 Domain Il Jyes Yes yes HNS
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receptor after receptor saturation with one or several

anti bodi es. The binding of antibody 15 992, directed
wagasnetissionain 111, clearly benefits from thi BCT/DK2008/050047

synergi stic effect obtained by prior receptor

saturation with one or nore #nti bodi es bi nding

non-over| appi ng epitopes. Another exanple of this
tive effect is seen when -anti hnd\/ 1396

1254 rectp

8mafaling

Yesan unknown

Yeépl t ope i YPested a

EG-R S
epi top
1208 hat |

Tur at ed
S. Rece

PomainylYs s

W th anti bod
pt or bi ndi ng
Y91 e to bind

€S Dbi ndi ng
st udi es ha
yag | east 6

non-over |l

e al so shgwn
Vet | bodi es

NPist
IHNB+/-

P¥0

132(}’U L ne
These

D%?Ha pe
| bo

gé@r gommaEr
|es represen

EGFR 51

3 Domain Il

craneoust
antib

%.s
Les

1256ne Do

malri I/Ihrlmw body,

one

126THC al

nt ere tol ngly,

e

IUI

Il]IuI Iy arl url

blndlng of t

posrai n 1/ 11 nsmtibody, heesd

1ég§t hree Dot

|n 11

yes

ht e

sequent bi

ndi ng

ant i boplioegorsgiars to facilit
/ orts the

122 f fur jer ant i|bodi es.
oncepl’ of proyW i ng

t he sug
Thi sl clearly su
antibggy conposi f1%ns wi th

yes (A431)

YieSt I NCt epi

1284 €ever aDoadid POghesS bI ndi ng
i an—antibog

nao he dompgositign o

%5

Qélgen

Lon

1344,gai nspPorei/Il R i bodi es wi
rr%frﬁmprﬁ& eraDly use e@s rnese

stic efflect It is Blso prefer
Pomait | t Heo ant i bodi espes the i xfure (when [HNS w/992

YAS non- ove

1308 east

gt bNGE 9592
ndi nq,

Cbl cu t C\ I bapam c U I II:Ii II.JI tl 11 } I
1347{0 EGFR%hné?hqlf C'Zpabl e of i n¥| %i ting EG%dbi

and/ or Donmpalb&e of inhibitihg TGral pha|bi ndi ng, &nd/or

apabl i nhilbi ti ng anphi fgqul in bindlng 30
142% ef erﬁbl y the [hti body cap Q%ge of i nhi§®ti ng EGﬁ-l_"\l5 w/992

binding is selected fromthe group WO 2008/ 104183
PCT/ DK2008/ 050047 31 consisting of Antibodies 992,
1030, 1024, 1042, 1208, 1254, 1277, 1284, 1320, and
From #4128Jata generatedevithrthd chinferio antittoeliagrtestpd amngiagtlimgprolination in

o o A8t SRt e 0 A b SR oo

modalst alnoopendhconslusiapabdrebefirawneduci ng EGFR

phosphoryl ati on. Exanpl es of anti bodi es of the

invention with this property 5 includes: 992, 1030,
The 1gapits obtao®d withiwo caneerrep tnesdbived and A3 bf{ExaaHre pshaye been
repe'lgfmhﬁerfcﬂnﬁgrgﬁpéancbrgcgé]gmgi n\qbﬂﬂ\/lé 968 %(q))rrr‘%%?] @?rlq(%rr ﬁgl{/line; DU145 —
proséate sandes eelHgRR Whatis @wti@mtﬁmmeﬁ@ AwpRsimentsigifial cambingtions of

i
antlt‘{ggiééé ﬁg\ﬂlﬁa?cd :t?;gfherp‘??ge lvéﬁ‘lts ?féfﬁg@l(y %g;gﬂlst F0&ry WigS Binge of
can@mplbb‘nq& @tﬂpp@dmahmﬁmcw Qié@ﬂ amﬂv@dnn@mb@ﬁj@onﬂagﬁmst a range of
for Domain Ill. Preferred 10 Domain |11

ECREORSHEAbIS. O Bo anti bodi eq 992, 1024, 1030, 1208,

1254, 1277 and 1320. More preferably the at | east
It had QNG Héehlsho@mtﬁaﬁ‘t)r@/sdp%rléﬁg/ %@5&@)0&%9{1&&“@ h@ﬁ@lulﬁ grollferatlon assays

consi st ng of ant i bodi es

Whettesrms'dnwaémn%atﬂ@t'%@@btﬁawu(SﬁFar@;ﬁqsiﬁéﬁ%H@thywth medium than
wheﬁ@@-‘# |Ls-°n%t IS (FlRfke meAEEHPahQ td |ﬁtéraﬂn& '(ﬁ%)éh%fséién%&o 1998 J

| east domain I'l'l anti bodi es, exanpl e at | east
Phambwdvm 1 ;A58 beRrTER, CoRtAMS %¥§0>9'T“ateé/a?;ﬂ Sndvhen G203 ”M EGF

WhlI@Bééth&ﬁb@% repQedlie BXRATPH.8 ngimil (B2 0PnMPRIsSoddr et al. 1987 Life

ant 1 bodi es.
Sci. 40; 2489 -94). In an in vivo setting, EGF and other EGFR ligands are likely to be present
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I n another preferred enbodi nent, the anti body

conposition conprises at | east one Donmain | anti body.
woe@BaodakRd y the at | east one Donmamin | anti bodyP@BDK2008/050047

selected fromthe group consisting of antibodies

1284, 1308, 1344, and 1347. ¥bre preferably the at

| east one Domain I antibody is selected fromthe

ro |st of  anti bgdies. 1284, and 1 0 In,
ana Siecathies OhRe palfshy TeinSobr RERIVE iTBe phesBbag EGRBISRTY sdherefore
an i pofnt &Ruraiof theastibomemResof the prédent mbéntloady .
Preferably the at | east one Domain I/l antibody is
selected fromthe group consisting of antibodies
The tRiMEric 2B e/nlfah, anlid@Bes afrtbe ibﬂa%ént iMorgiop pefv&feahittw tdsealts when
t st .on nl/ll a | S.S Iected
useq g TASR Shect AT P nee 1Bl XerIERS G pkeTments (se

e.g. Eﬁ(farinpleea); wiieec aritibodies Nibien adstenaloné shove oalp indaleekte anfiproliferative

t j i | ud 25 Anti bod
effeqth S Breanoah ool g B AN R Bubiiiin dRodh i @mbiEtan show
remgrkelblg safdrior vésuhs. I326e resnits haddbeshndonbeesd Wibdurhegeas her

Commnﬁﬂ f}&éghe c O%IgAC %ré Ofﬁ%%)? :Lrg%gfé}rgléﬂti%égart%ulgrly super%r results

havdPbdd 28084 040 a4Lompagitidmtorpiindl2ntibotieg @0k and wo2h
1024, 1030, 1260, 1284, 1308, or 1320, preferably with
1320, 1284,011260. Antibody 992 together with 1030,

For é2iple $@&4al of B@Bantib82i6s have l¥vitestpd &f am aftipyoliferatiorl8@y with

ras R andin Baner WERPRA S AhRbRS 2, 2K 1850 A5

992+1042; 1277+1320; 1208+1320. Particularly preferred

e e PR LS B St Bl e

bind@@of fthe+ 20B@ S 29uchABAt-el R ticul B 2oy BRI higher quantities to the

e

992 giizsted 2gainstidomdio |10 Sbatlp Pandftl3 0O 26ie s distiQeffect obtained by prior

D T

exampleed thig ehoperalivemeffechisdiees whae lantiendy A396 diseitted against an unknown

epit%%%% %8%3%%8%%%:@@%3{&1@@@%%éﬁ@mg non-overlapping epitopes.

1277+1320+1261+1284,; 1254+1320+1260+1347,

Recé@téf"ﬁ'ﬁc’ﬁggﬁd%%"h]aséglso%ﬁo@?r%ﬂt?l’szgd's%ﬁﬁéfb]@%at least 6 antibodies to
+1260+1 1254+1024+1261+13

the q@@qdmﬂpm@@%ﬁR §Wtamgc2.z§iy1§egaq@4mlbodles represent 3 Domain I
antﬂo%?e%"‘étq)@éﬁﬂ‘\%m*'al@é&g/ oﬂr@b%ﬁ%@?lﬂl"&r?t%ﬁ}%ﬁﬂ Jreeir@b6&binding an

m xes wth antib i es include:
unkrgynemiepe-10trestingipindirg of the tree DomeipUl-ertiBadieRgeems to facilitate

the sIRad 30 687G bt ARthEL 48boaRd HillS s a2 Ak RE the3ébficept of providing

antibody compositions with several antibodies binding distinct epitopes.

When designing the composition of an antibody composition against EGFR, antibodies with

non-overlapping epitopes are preferably used as these provide a higher synergistic effect.

It is also preferable that at least one of the antibodies of the mixture (when tested alone) is
capable of inhibiting ligand binding to EGFR, e.g. capable of inhibiting EGF binding, and/or
capable of inhibiting TGFalpha binding, and/or capable of inhibiting amphiregulin binding.
Preferably the antibody capable of inhibiting EGF binding is selected from the group
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20 992+1030+1320+1261+1347; 992+1030+1320+1261+1284;

One preferred mx wth 8 anti bodi es incl udes:
wOADS10[83+1024+1277+1254+1320+1260+1261+1284+1B&1DPK2008/050047

Furthernore, in order to be able to performa

t oxi col ogy study in a non-hubtan primate, it is

preferabl e that all antibodies in the conposition bind

congigipR Of B0 isp e 98 A030. Bk iciBo ot 7240 07k TP BhG 1428,

mor&Paserablyiidkeyie gddLp wnbsrnmﬁfmbﬁdue@nzwnge@l1ww3and 1320.
nmonkey. Cynonol gous nonkey is a relatively small

animal, and very well suited for toxicology studies,
It is MHesvief meferatld ehat ar Ibhﬁronprainﬂbﬂicﬂl rekshbr is thepair&foedy:lbiiMs capable of

oS ST R oBL B B rAEoaEE HOREHFERB i i bropersy
inclutien:- 92ao3qrioaRt K2OBEGER7, Wi 28218/ 104183
PCT/ DK2008/ 050047 33 The present invention has shown

superior results in one or nore functional assays when
Doneimibli oﬂElGJ:FQLs B jmpigrtahce Gr ligandabiddiBg anthiebe@bpd!sr Furtremeore,
antlbo%% Sd r%iqt%g% r)(%lh '||Fm%£§%%ul.?3%€;tﬁﬁ{ﬁgﬁ Fetrllegg# ﬂ%ﬂ&%eﬁ@conformatlon
whuochoiqee;slo_t lead fo tebeptoasignalimgnbur thage teasoreeit isrrefiepabi it tha
oy P38 Buadb 8 ORGS0 T, SOTREAPGr FBf G Prrerc
Donsdiroll ssitihodiesimelods abtlhmjilersgegﬁf 1624110BQ0R08s1258n 2, a_miy 320
Monlg) ﬁre{?%rgag é@gﬁ%ﬁ%& d]‘o%gglug%\ln{’i'géd&% g&&(g élﬂ%ﬁ etﬁ% ggotdlpgc%ﬂ%igﬁng of
antilmdogesr992g 1254, 6 267, 1268, m13§2@dyhmmm@ds copbsitiarhmey preferably
com@ﬂ%};% tﬂ%ﬁgﬁ% Bro'r?ha fllltﬁﬁﬁgg]ﬁéé&ﬂ%%%?/le%étoé Q$rngi{1 I%I ﬁgtibodies, for
exarapleidb Edises domaintid apuquiaseslucélaaﬁ atyeas’Fa dotriaén lllrebtibdiesa for

10 h h t h
exarﬁﬁl%a?f’%é‘?ﬁﬂﬂgﬁéﬂ Mt Deak 1o preforred for ease
characterlsatlon A cl ear ion exchange

e
antibhasly aPreferplplg ther ati¢ast ahe Roowitbi 'cmtlhgdst Ils@eleateﬂlftwdtf@sgrwra@onSIstmg
of ar@ﬁ%&e@a\%pel %Bsﬂﬁg%‘h& tI1§43|7 Wr@ gréf%bls)f@%%«gﬁ one Domain |

romat ogr'aph so't oSl
antitmiwum@e(égd frarml tb@gmarcanslétmgsczfdmtlbpchﬁﬁe1 284nand $347he
anti bodi es may be or any origin such as human, nuri ne,
rabbi t, chicken, ? ma, sheep. The antibodi es may .
In angtley Rsefepnd ﬁﬁ\bP@'”@é‘ d'é%@rr"flb@éld CPMPPHEONeSAMRIISes ableagkpe Domain
1/ ahf?bod')}uﬁ%ﬁ‘érﬁﬁg ,thegé‘ﬂqgéé't‘ BH@@oﬁ%% m'i aﬁt%%ﬁ?ﬁ%eéblé/&éosfr&rﬂfthe group

hereof using we known ds descri bed

congigling OAap'i't@rd@Sr@Wa‘rﬁaobé%@ﬂ aaa%ca@.dmaﬁ MorasarelsTRplyihe et loast on
DortdiPURARSITS SAGHRI Fiom thdroADLbnEETE S AFLRILS 08108 ad60,

on anti bodies 992 and 1024 has uni que and di stinct
properties. The binding of antibody 992 is enhanced by

Effickind hetdictonHimRion S8t tWaQMtiBSdit b dhd Sre%@@‘}nve'nﬂon include:

contrast to commerci al anti bodi es, both

Antibody 1280 together with 1024, 1320, 1308, 1284, 1260, or 1030, preferably with 1320,
or 1284.

Antibody 1254 together with 1024, 1030, 1260, 1284, 1308, or 1320, preferably with 1320,
1284, or 1260.
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and 1024 bind preferentially to confornmational

epi topes presented on cells (Exanples 14 and 15). The
wepiosopass of 992 and 1024 both overlap w th buPCEDE2008/050047

distinct fromthe Erbitux 25 and Vecti bi x epitope(s).

In contrast to a number of oiter two-antibody

conpositions where the individual antibodies bind to

a4 e Rec PG, 48l HeRF e0bBon el Hareadtly Wik 1320,

1284,10rggewn.s receptor internalization rapl dly and

effecti vel y. A novel nechani sm of action involving

termnal differentiation acconpanied with increased
Antibatyad92aogethedyathe 300 m2a0) d 284 el 39 psR0aact2df plegaralbly with 1320,
102quea %ﬁ%l s observed in an 30 animal nodel after

nt with anti body conpositions based on

anti bod| es 992 and 1024. Thi s uni que nechani sm of
Exari%ﬁfg:s& upe %?’arﬁc?ere erﬁedan s‘?é}l tw% gqxﬁéls %glggﬁgg?-[ﬂ ear&?2+1320
9926HMA; il2177t+|1§2® n1208vﬁ32@xaa1pxbmlarly\prefe&re:dhe 9gz2rdds WO

2008/ 104183 PCT/ DK2008/ 050047 34 continue to dim nish

after termnation of treatnment. In the control group
Prefemed mixesqgvitrtbieedotibodiegipolude girdibodigs 892+l 38 ot 2aP9211320+1024;

ggzlfqu +‘i‘é‘§d 9@26’+12‘8@1%19?‘52055'1§+Pégﬁaéé241b?£’ 9?5;%1255“024;

nechani sm of ~act i eve
992’(1(@%&)@25] a2t HRAT$2140P92C1264M132D; QBRT W2dd1284; 882 1iP26he211;

992%659'5‘ d E66’+1&g§@1253 ?%%H'z@@ﬁ%%éé#ﬁ'zﬁh%sé&' §82-286+1261;

ant | |es I'n one’antib
992t‘tﬁ@|@®$®&0 8R2+1R60s 1320 OB2NI0SA+b214act i on i s al so seen
when a third anti body whi ch does not conpet e vvith
anti bodi es 992 and 1024 is used, % in the trip
Prefeweth Mixesivai fer Eﬂﬁ'bpfﬂj@%lnéhldgg%tlbﬂ?élzﬂ 9&h w2otm@2ﬂ+1¢ﬁ%se

992%%’1’@50@ P84:NBYe+{ £lo-+H %dh%ﬁ 95279511 $50+3D pttalybody
nmposi tion_ conpri S|388d1§/2 | east 10 di sti nct

127%h1t3i20h12ﬁr'r1@§m2é1‘1ﬂ Gfg118¢4il 1@§4+1/ﬁ?@r*é2@ﬂ 43470 st
12549'41%t2b31-‘é61a"11§$4 E%Rmihh%m@'1‘2‘5@#%2431?@!@%?‘1 from

roup consistin ant i b ,_an anti body
1254:’01@88 &gﬂ?% 121+ 0+ hepd PHE 12716'932&*1@@15@7NO 72)

127m@2){kl14@m1§@4 acids 3- 124 of SEQ I D NO 40) sequences
of antibody 992, an anti body having the CDR3s of

anti body 992 (SEQ ID NO 116 and 111), an anti body

Pref@iréd h%stvﬁthtdwnt%ar%s ﬂmdd@p@gz&& 08041 dzadyz&ﬁa 347md an
capabl e o nhi bitin

99251513@66%%44’@691Jt@%u%@%ﬁcﬁo%hbﬁﬁ%ﬁé?%‘} r$98+1s,®%6ﬁ%20+1260+1347

992 # (30 N0+ D86 + 1A PPt bBeds 0P BRUh gsd;s sel ected from
the group consi sting of anti body 1024, an anti body

conprising the VL (am no acids 3-114 of SEQ I D NO 73)
OnegdréfeEt (RaWND 8aeitibisdiesdindldfenf SEQ I D NO 41) sequences

024, an d%jg Vi n e CDR3s of
9925{93%65)@4 qéy}[”% éb?% Ng; gé-h@ %‘Wan ant i body
bi nding to the sanme epitope as 20 anti body 1024, and

n anti.bod ahtHe of itnhibjting the bi ng, of . L
FurtBtrii s O I W aiE et RroxsP Bk Py TS aif i pp grimate, its
preféehiablel thattallantibod€dR the torboskytiontdiCidl Feimas selverded dt tea8t one
furthtequSrirggt%U@GFR, such as EGFR from chimpanzee, Macaca mulatta, Rhesus monkey
and other monkeys, or cynomolgous monkey. Cynomolgous monkey is a relatively small
animal, and very well suited for toxicology studies, Therefore, the further primate EGFR is
preferably cynomolgous EGFR. Preferably the antibodies bind with approximately the same

affinity to human and non-human primate EGFR.
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consi sting of antibody 992, an anti body conprising the

VL and VH sequences of antibody 992, an anti body
whanosngiishe CDR3s of anti body 992, and an ant i BOTDPK2008/050047

binding to the same 25 epitcgg as anti body 992; and

said second distinct anti-E anti body nolecule is

selected fromthe group consisting of antibody 1024,

an anti bo ising the VL and VH sequences of
The SRS BYS o0 SR SR, s PP TBRig chgal SSsays when
comBintrigtdy 419247, @rij a?tbbzog%lub@ﬁb’c&hm’dltm Whllé h%séaﬁ% provide
ent inv,

auidgin hanatiod SIS of A ERgieBigeGOaRaREaS 1y are in now way to
be irtaﬁutp'réz@@iune%nramag wag. ﬁmﬂcfoh%tféutbﬁ _lr_ﬂﬂa'beb:CrrCiﬁlsé_fMdrbﬂfbnﬁarYMbbbles,
€ Sa I nal N ecitic . ererore | 0] ) )
evensieyef f@rﬁxpswsﬁt@%aynw ébP‘ng“" Lﬂ@”@%‘ﬂﬁeb'Bﬁ"H% Pﬂg antibodies. There
may$Rasthér rehdonsasr iadltiding ehord hdn GMibb&Ies inrth¥EoAPBSIdH) 4d83as e.g.
08/ 050047 35 H3 havi ng the foll ow ng

diﬁef%\cﬁﬁlnage%ﬁﬂi BXPKERGREFKL 1 X12X13X14X15W wher e

to X15 are sel ected indivi duaIIy fromthe groups

A fur rl]ercsref]ggeige_aé te%?ntl clilgw R%e Bomgosnﬁ)r@rls Ejotelg(gogbqeneity, SO
that the ahtibodiet carXbe Euhﬂedl-_easw ®lor e indvideral\dntibodylLraebersOan ion
X8=S, T, Gor A;

excl’s@ge ch Bmaéogrﬁprglr pr@aé V\%jé)n_e c{&tlhe pe@g |%Prg§rreiigor’)&a§e_o§

charactetisationVA ckbéion dxcladinge; chamdatogﬂabhy:pﬁéﬂleos alsp pagfdrred for ease of

Char%zt? 2 des gy%ewﬁ%{mgfggrﬁao?tbo%g |sa?lgo pgezﬁerggl{aé/@en combining the

a”t'“’dﬁ’ms"fhﬁmé&’ garf beoastiyisyeouping tin axchangetirdsatdgeiptd, so that the
Com893| n wéhalmﬁﬁ an%%ci]esi_itan be charadterlseg in %e ru X3 =Y, F W

The antibodies may be or any origin such as human, murine, rabbit, chicken, pig, lama,
sheep. The antibodies may also be chimeric as described in the examples or may be
humanised, superhumanised or reshaped versions thereof using well-known methods

described in the art.
A preferred antibody composition

As shown in the appended examples, the anti-EGFR composition based on antibodies 992
and 1024 has unique and distinct properties. The binding of antibody 992 is enhanced by
binding of other antibodies including 1024. In contrast to commercial antibodies, both 992
and 1024 bind preferentially to conformational epitopes presented on cells (Examples 14
and 15). The epitopes of 992 and 1024 both overlap with but are distinct from the Erbitux
and Vectibix epitope(s). In contrast to a number of other two-antibody compositions where
the individual antibodies bind to non-overlapping epitopes, the composition based on the
binding specificities of antibodies 992 and 1024 triggers receptor internalization rapidly and
effectively. A novel mechanism of action involving terminal differentiation accompanied with
increased involucrin expression and the appearance of keratin pearls is observed in an
animal model after treatment with antibody compositions based on antibodies 992 and 1024.
This unique mechanism of action leads to more effective and sustained growth inhibition in

vitro and in vivo. This is most clearly seen in the in vivo examples where the tumours
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X5 =T, S, Gor Ajand 25 X6=V,|,LorA 1In one

enbodi nent an anti body having the sanme bi ndi ng
wWGEpmeilt4183 ty as anti body 1024 conprises a CDRMGI/DE2008030047

the followi ng fornula: CVXLX2X3X4X5X6X7X8X9X10X11W

where X1 to X11 are selected# individually fromthe

groups of am no acids listed below 30 X1 = R or K X2
cont@ue t9<g|rrnn|§h afg!:‘_# twréggatlgn %egwr@fgﬁ f@i‘les%onétlrol group recelvmg Ilérbltux

tude@' é@@&ﬁh@%@@ﬂlﬁer&éml%ﬁlm dPtreEtmdNt.OThiZ etk iRdiEates alifferent
orS; X9 =ML, I or V; 5 X0 =D E
mec wm@fag‘m X11 = Y, or F; and a CDRL3 described by
the foll ow ng fornul a: CX, X2X3X4X5X6PX7TF where X, to

i BT P B e i 1 9 B P ot o
bindN,g @eoifimhﬂbs dléiélayedLby dntibblies 982 anX$024 i,onB,anbibadty c@(;rjn@éﬁltlon This
me%”‘? ﬁmrPu?Stfoé'ds ?e% &’3{‘658 tﬂ‘é‘b%”l???%@"‘@éﬁ?&%(‘at Compete With
antibiceiidsroouasl @ad idbesaeix proehisthd triptancbriigishteh df antitodiei 982, 1024, and
103@si ng net hods descri bed herein. The anti bodi es

ccording to this aspect of the invention may be
chineric, human, 20 humani sed, reshaped or

oo BREPTER, 5L PR 00 3B
dlstmqat)anbé]uhlanﬁﬁrﬁ@%dnmmdygnoimwﬁsdth@irca fitse disfimct aB-&@HReantibody

mol%@leé%/gél%?%é.ﬁo he?ﬂpr e{ber aghigééanﬁl ﬁ% %gsa%{ ﬁ)éjcg/dcorﬁbrlsmg the
VL (amino-4e{esR3-40R oY [DaNCGe €2) andi\8H &mhiec beids Br t24 6BEQ B IND 40)
sequences of antibody 992, an antibody having the CDR3s of antibody 992 (SEQ ID NO 116
and 111), an antibody binding to the same epitope as antibody 992, and an antibody
capable of inhibiting the binding of antibody 992 to human EGFR; and wherein a second
distinct anti-EGFR antibody molecule is selected from the group consisting of antibody 1024,
an antibody comprising the VL (amino acids 3-114 of SEQ ID NO 73) and VH (amino acids
3-120 of SEQ ID NO 41) sequences of antibody 1024, an antibody having the CDR3s of
antibody 1024 (SEQ ID NO 120 and 114), an antibody binding to the same epitope as
antibody 1024, and an antibody capable of inhibiting the binding of antibody 1024 to human
EGFR.

Preferably, said first distinct anti-EGFR antibody molecule is selected from the group
consisting of antibody 992, an antibody comprising the VL and VH sequences of antibody
992, an antibody having the CDRS3s of antibody 992, and an antibody binding to the same
epitope as antibody 992; and said second distinct anti-EGFR antibody molecule is selected
from the group consisting of antibody 1024, an antibody comprising the VL and VH
sequences of antibody 1024, an antibody having the CDR3s of antibody 1024, and an
antibody binding to the same epitope as antibody 1024.

The present invention contemplates mutations in the CDR3 sequences of antibodies 992
and 1024 to provide antibodies with the same binding specificity. Therefore in one

embodiment an antibody having the same binding specificity as antibody 992 comprises a
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consi sting of antibody 992, an anti body conprising the

VL and VH sequences of antibody 25 992, and an
wa@edoshedys havi ng the CDR3s of anti body 992; anPCBHRKA008/050047

second distinct anti EGFR anti body nol ecule is

sel ected fromthe group consi>sting of antibody 1024,

an antibody conprising the VL and VH sequences of

ntj body 1024, and an anti ' th
OO bt Sl WIRD PN ot X SOy e KRV where X
to Xaniré sElEEtBd atdtviduedly froml tRé ghoRipk 9f slnecicRE Iikfearbeldwe gr oup
30 consisting of antibody 992, and an anti body
conprising the VL and VH sequences of antibody 992;
X; =ehdr Kai d second di stinct anti-EG-R anti body nol ecul e
X _Hgi§%gec ed fromthe group consisting of antibody
271022, Ynd an anti body conprising the VL and VH
X; =Sguenees; of anti body 1024. WD 2008/ 104183
X _Eg}égrzo 8/ 050047 37 Most preferably the conposition
4= Yes anti bodi es 992 and 1024. As described, the
Xs =Y, I W and; second anti - EGFR anti bodi es preferably do
_not_ {,nhihit the binding to hunman EGFR of each other.
XG'E@@hvﬁﬁ?g’preferably, at | east one of the antibodies
X7 =1\§ |, lcap&bl e of increasing the maxi mum bi ndi ng capacity
X _%%11 e other antibody with respect to 5 human EGFR
8 Thi's ¥ eéct is observed for antibodies 992 and 1024
Xo =(EXa@brer;16) . The rati o between the two anti bodi es
X :Qgpg QOtS%e exactly a 1:1 ration. Consequently, the
1 Broport?on of the first antibody relative to the
X1 $B¢cBNN ;i body in the conposition nmay be between 5
X _ag? 9§9853U°h as between 10 and 90% preferably
2 et Fedn®29 and 80% nore preferably between 30 and
X3 70, Lposrey pr ef erably between 40 and 60, such as between
X _éﬁ ag? 0 55, such as approxi mtely 50% Preferably
“THE'f PEY and second antibodies are of isotype IgGl,
Xis O, bigF2. Exanpl es of anti bodies binding to the sane

e as_.anti body 992 |dentif] V. sent
and BRSESI PR b Pfaliving PRBie: AP SR A DT X1 to Xs are
selectedidigd ualjy floontts gild28 of 220, aciddAdtedIMiow:1033, and
X, = 20H_15 Exanpl es of anti bodies binding to the sane
e Pfope as anti body 1024 identified by the present
X, =ith\eot@r s are anti bodies fromthe anti body cluster
X =ngp905i@g cl ones 1031, 1036, 1042, 984, 1024, 1210,
3 7/Y9291, and 1218. The CDR3 deternine the binding
X, =Mhexbf Heity of the antibodies. In preferred
_enmbodj nents, the antibody conprising the CDR3 of
XS'?ﬂ?%g%%yyéﬁﬁ additional |y conprises the CDRL and CDR2
Xs =20 1df oM and VL of antibody 992. Likew se the antibody
conprising the CDR3 of antibody 1024 additionally
preferably conprises the CDR1L and CDR2 of VH and VL of
In orenémbaodimedladantCoORy haeogy thecameddindihg spatifichpds astitoalp 1024

combSid, EBRIANSingZhe BHRTRL Sortlila: CVX XoXsXeXsXeXrXeXoX1oX11W where X

to X441 are selected individually from the groups of amino acids listed below

Xi=RorK;

X2=Y,F,WorH;
Xs=Y,F,WorH;
Xe=G, A V,orS;
Xs=Y,F,WorH;
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I n other enbodi ments, the antibody conpeting with
anti body 992 is selected fromthe group consisting of
wa@nioshodses 1208, 1254, and 1277. Likew se, thBCT/DK2008/050047
anti body conpeting with 25 anti body 1024 may be
sel ected fromthe group consifting of antibodies 1042
and 1320. In one enbodi nent, the conposition does not
X _j:gg_:tiLn urther antibodies in addition to said first
6~ seforld anti bodi es, nore preferably not further
X, =anbi DEGFR ant i bodi es. WO 2008/ 104183 PCT/ DK2008/ 050047
38 1n, other enbodi nents, the conposition further
x8‘cf°(‘1r$lbv§é »a third distinct anti-EGFR anti body,
Xo =VMAr eopysai d third distinct anti-EGR anti body
lecyle is selected fromthe group consisting of
X10 %E?t Eb@&v%@ga, an anti body conprising the VL (ami no
X4 Al @5F:3- 113 of SEQ ID NO 74) and VH (am no acids

3- of S NO 42) seguence ntj 030, an
and § Rtk e T, P o R R . GOt AGS0T #9819 B 1o X are
seletNel irfdhdd@ng frbdShe gedupaof addyacidy IRGdEId t he sane
_e&k% ope as antibody 1030, and an anti body capabl e of
X1 %M i ng the binding of antibody 1030 to human
X, =EE6RH: Sai d third anti body preferably results in an
_ nggnCﬁ_d bi nding to human EGFR of said first and/or
Xs = R anti body. In one embodi nent, the conposition
X, =do@mept; contain further antibodies in addition to
said first, second, and third 10 antibodies, nore
Xs ‘ﬁ& %oty not further anti-EGFR antibodies. The
X =antiNvoedy: mddi ng to the same epitope as antibody 1030
_q?¥: selected fromthe antibody cluster consisting
X7 =of ReS- 1195, 1030, 1034, 1194, 980, 981, 1246, and
Antidetfss withmatatéd CDRAY cam Bp hlenginghtaridaRBteahnigudd drache expressed

030 . addi tj | o t he CDR1 d CDR2 of
anc {31 U6 Y2 RO R STORBIOETRB: anti bodi es may b

fornul ated in one container for adm nistration.
However, they may be nufactured, purified and
The gRilbadiasaqeaiing s AoRERT Py N8 oY SBEOThIBY G GHTRSTCt e ar
humbhilé_étg, rggapaﬂa* suPNliraamedd TAR rAakbd deie ipaudivg metHods @Aéwn in the
nti bo

i n.each nt ai ) uch th may  be , .
art. B aTelea RO aenape MeaDE] pab BedbatelsgaLsMa metiods described in
Exasplearsatviiihodslier “supdthlimatisstppeste ddieriieson igelsays57.

specificities of antibodies 992 and 1024 are conbi ned

in 20 one bi-specific binding nolecule. Preferably
Mor¢ beefdrablp eaidffirst distindi ardi-E®F R autittodyongecse s seleetedGiaiRs thef group

anti bodies 9 and 24, more .preferpably the VH and VL.
congliadh anogy SSarhauredy cBn ik Peghandiyia SFpdiohe prafioay
992 dnici nnantibodelcaiigy the\C RSscofdinéibedyed92abh@sald sacand distinct anti-

ti.bo a escribed.in exanple 19. .A hbi-specifd
=G MPREY miesu s ik Bd o BE SleshSs e\ anlBeg) I ar
antigodyice pedsihg theFdbafid ¥gineqtienceslof apidmidly i1024,cdAd,ancantibody having
.ahod e jbed in literature. 25 Anti body
the%@ﬁg%?f?ﬁ%ﬂgyiﬁégd on the binding specificities pf

anti bodi es 992 and 1024 preferably | eads to one or

I - , ,
Morg Bécfer R G st GOESF Ry 1 fod O BRLRR fim the aroup
congisting exf enﬂibogsjtyi%ﬂ, am a3 1ibdNgy cerhprisingithei\lLoandavid sequences of
antiﬁb%yrg‘@g%rﬂ:t éa?@s@gond distinct anti-EGFR antibody molecule is selected from the
group consisting of antibody 1024, and an antibody comprising the VL and VH sequences of
antibody 1024.
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application provides several exanples of antibodies
whanosngiishe sane or simlar 30 effects as thePCT/DK2008/050047

conmbi nation of antibodies 992 and 1024. Exanpl es of

these include WO 2008/ 10418337PCT/ DK2008/ 050047 39

anti bodi es obtained fromthe same i nmuni sati on and

MosE e ReHRETS TORRIRAFPY Pl BRRIBY SPAE IgLnt | bodi es.

Ant i body conp03|t|ons with the sane or simlar effect

As R0 MEd 9650 s SouI Sl A B e oGP o gl fre binding

to hdrhars EGERt o?fleedlh e’fh,er Enepartdré prefernbly hat ledst CRoAke ahtilidikes is

cangpifpf Birediing FrmatpLgyin iy o et GEME ek pRlias ifiredieet o

humiaMBGH RS athisoatfeanid obesreed forgintissiiad 992 dnd BR4dEgamplbed).i n
t he exanples. Antibodies wth the sane binding
specificity as anti body 992 and 1024 may be identified
The iratict hedws@pihe dvve antimrst icedomt bs szadly as!: tlesioni Gensequently, the

proplgﬁt[o‘ra‘llorlJ ﬂlgtagntlﬁo%g{eé ét.@%&’c}’ %1%%%?%% 4t%§§%w1ﬁ§ or%g Itl% raay be

betwesn 5tm1d Fehtauch ed bbpwerearhO)eindgﬁO@utprdefemlbiyrt@pt\Neefpm amaﬁ@% more

T ST e

55, futh aswpmxeaatélgrso%fect S on receptor internalisation,
invitro and in vivo efficacy, binding affinity etc.
Uses of the anti body conpositions of the invention 15

Prefexablyibe fiish anchsedond antikediersare chisatype dg@htdrdgGaf
di seases related to EGFR expression (e. g.,
over-expression), antibodies of the invention are

Examgles of §t‘t§}0ét§33tbdﬂdgﬂ%ﬁ fodhg sampe epigepe afatiiRCd\S 9] dentdieddy the
pres(ehﬁﬁ@é?ﬁ&js'a?@gﬁt}bo@fegf?ﬁbw ¥e Hasagatudi&- cognprlsﬂ TieS 1209, 1204,

which result in growth inhibition, phagocytosis,
992,996u#03%8Nef1 28t i I ity, terminal differentiation,
and/or killing of tunmour cells expressi ng EGFR) usi ng

any suitable route of adm nistration, such
Examples ©f apfibodieg binsling tedhe payue epitepe %ﬂﬂt'ﬁP@X ?%41 igantifigg g the

pres'eﬁt |H?\=§1té¥%taré Qﬁtlb%ﬁte'sbr%ﬂytha%%ﬁgocﬁ/' divtérontprirl €lomes 1031, 1036,

@ ted di seases which can be freated,
1042 8¢ ?)Q?zft éa10 éﬁﬂﬂo?%r%ﬂﬂa?ﬁ@d using the antibodi es of

the invention include, but are not limted to,

mmune di seases and.. cancers Fo e cers
Them%d%ﬁﬁmﬁ%t@r%’&f%%ﬁ?ﬁﬂ%?ﬁ'ﬁ%&”“ T %g%\/ré’ﬁﬁ odiments, the
antubddqlcud@/naﬁg @RNCBR3QF ahtidd Igagdemt.om?@smpnses the CDR1 and CDR2
e/.cervi

of VHtéﬁlrg: @qnhboc&iﬁ?@r Elggwseéheoﬂnt pg%g%/jﬁgr)ry%qgg &{?Fgfof antibody 1024

addm@r:jemmpb@‘e@elyloorﬁm@gs the@wDRMahd COR2 Jf VHESPMagEaitibobe 8004, CDR
an ne

, Aut es Whi ch y be
Seqyansgs 8@%?&‘8? obe %\’ng!”d]la%%-si?r iexamele 1 | n yet
anot her enbodi rrent t he |nvent| on relates to a nethod
or e.treat nent t|o nd prevention qf
in ol b PSBR: M dntodh o deron hn eaftibeoe aged Romthe group
conmmg@whm;esl 1208 Lt 549 ancS@ZUhlleémdthGSinltlbW cmfﬂjetlng with
antitgoldlyq@ﬂr mayube seléac?etzdo #oam tr?eeéjrroSS ggr?s?sftljng%f tarlljtr[)%rdlsesqfO& and 1320.

In one embodiment, the composition does not contain further antibodies in addition to said

first and second antibodies, more preferably not further anti-EGFR antibodies.
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gastrointestinal tract; bronchoal veol ar carci nong;

follicular dendritic cell sarcoma; salivary gland
wa@2008iimas®n; anel obl ast oma; nal i gnant peri pher aPCTIBK2@®@8/050047

sheet tunor; endocrine WO 2008/104183

PCT/ DK2008/ 050047 40 pancre#ic tunors; or testicular

germcell tunors, including sem nong, enbryona

arci noma, vyol k sac tuno teratoma a
In o RS TSR BT ies corogr LT WHNGTPugies B GrinckAnisEEER
antllftQ@VWh@’@ﬁhl Jaicihld dRtih @ ing-HGRA bintidedly Mdlelidig sprRicted fro€the group

roce at i n an anti combi n
condiiPEER g hosa D20 e T AL P aerisTane ST (GBiA S il 35# 13 of SEQ ID
NO Wl’\mi@arﬁlﬁdlaﬁmBQQO\&SE@I[ENO@We@dmb%oﬂéﬁﬂbo@mb% an

At GBS G S PROS RGPy PR ISES U MO Haend b agtibody

bindP@ji tb $he $RNeEGIdPE.as aatiBetyt FIB0Eamda 8tidoay copibMd Bi |ﬁ|§ib|‘t( the

Dinc R SR BB B o SPSHTS AR PR Bl S e

enharicetbah dirj toMuFrRin EGFRBE said AsUAhd 6kecan€ bRisodd. WidhB etnbodiment,

the GHFOREBINRE crek RS RPERR FFoRT BB S £y BHeulley A5 Thslnsasent, and tird

antiyidied, iore Bleftaisiy POEBRhEGNILEEIR Bitddds. fractions of
such cells. Preferably, |ynphocyte containing
fractions are collected fromnon- human mamual s or

Thetahwwgeﬁnonngamlthabanmbhoduﬂmtlbnmwmﬁﬁ by bé selgetad srom the

antiblo@%ﬁ#e&%é@% mgtc?f SRS YA 3R 2l opar Prihap. i BpiEYo2e

popul ati on, cells fromthe B | yrrphocyt e |inage.

e :

The@é%ﬂ%m@@ PDESA RIS Wah R SRR S lbres e cOR
and @cEIRzﬂa‘t\&dJIan@VL oﬁamtthodng(ACS), t aki ng advant age of

| i neage-specific cell surface marker proteins for

exanple for B cells, plasma blast and/or plasma
The @stibhagiesPnay be fvinylatadhia ong wphlaingt tor edministratiag. [ewever, they may be
manﬁfﬁ%ﬁfré@ g)ugﬁerpa %@Fﬁ&e ?lpcfl\; ?@a”wﬂha b%%?&ﬁc%;i elh %Ngor three
sepgraiefaontdineys as elkitof partsh mmhgalme@npb@b/sn eéachheontimg . éﬁ@ucluiley may
be aﬁ%|rﬁ§t§rédss‘?rln@ﬁa¢1gou§hgg>nu§&s§ﬁlﬁl rsQﬂ)é}?Qﬂ 20 These cells

sonet1 nmes circu gtlng pla grm cells, early
plasma cells or plasna blasts. For ease, they are

In antHﬁkr E%éé?fﬁleﬁ\llv@%mlr%eédeélﬂblﬂeé 31%1&%8&@@@92 BXENGI O4te combined in

al though the other ternms may be used i nterchangeably.

one bh@ochlﬁlbatqlrtgqm@lecwﬂ Rrieferahly Hischisngciis insinaemoleaye pmpases the
CDI'\kéeof%%ﬁ%HléEegbZ dhd f4C H%%Sbr%ﬁzjram?)he \M‘%H@ ViRgq YR8 ‘El)f é(rlrtlbodles

cod |ngqse guences are conbi ned randomy 1n a vector

992 gandPt-d he pspedirhinding rokiculei anps a gHakariaplg-dpmain antlbody as
des@ el WeRPIEREES bf@de%ﬁlc bg\gi MEMREIechd rﬂa'?ealélﬂ?eséékﬁgned in the form of

Invention It is preferr to mrror the diversit

a bigpegifipiFal- fraﬁ@egbédii'i’rﬂeéiﬁ? gchof, ar aedizhady 196 dleedribed dny U@@ﬂurﬁn
a hunoral inmmne response upon EGFR |nnun|sat|on
Thi s i nvol ves the nmai nt enance of the VH an

AntiadyrGoRposHiPRt sty nphe SERing; ssepfiglierplanibediey %%%/and 1024

pref&aPKeddsng ofle ERRFL & réé’epﬁ&c)r infeFHSAtRR, fé&b{;t‘és%# bEASBNS tumours
pai r encodes a variable heavy chain (V

in V'\’/%nt? gyguetiqn; of figrmiesl @ﬁfﬁr%tlemr)m&ﬁ‘ﬁﬂ @§;§@H§j|nﬁ@/q @n%tw Eqgylation of
tumollr iR@IUcriRekBieBgbh Yo W¥esent in an anti body produced by

The present application provides several examples of antibodies having the same or similar

effects as the combination of antibodies 992 and 1024. Examples of these include
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the donor from which the sequences are isolated. This

is also ternmed a cognate pair of VH and VL encoding
waeegsamies and the anti body is terned a cognat BCT/DK2008/050047

anti body. Preferably, the WO 2008/104183

PCT/ DK2008/ 050047 41 VH and%L coding pairs of the

present invention, conbinatorial or cognate, are

.obtained from mce donors, and therefore the
antiREisetianedfam 4 Fares TR s P ens RRgnagp fesassg clusters and
antiwgsvmh@ﬁL nd Mdividiallgenie baé bbthe @ko @ﬁ@wteﬁ. Aﬁﬂitfol‘iiy Qfam}zfgbitions with

an . encqdi seqyences,, one approach inpvol ves t
the SHitn SraEiR RcUTe e BraaTaHb TR oR andC opd Y HESRaGRes O
antilsgeBscoemdf 102Masit R el bh tROCDRE obthesé BAMies, in particular the

I%%n‘gthﬁcﬁle-c ntaining cell fraction. |In order to
CDRypt Qi the v apticdisSr e of VH and VL encodi ng sequence

pairs which resenble the diversity of VH and VL

equenc airs.in the donor, a_.high-throughput hod .

FurtF TG0y GgpReg o IR HES PESIAUT SHS Wt PO RPOB PY EYing ou
immWihisativth afd qeedeningaessspaiasly bk @esdribepirefreraxanhples. gntikagies with the

s SRR R ATRPART24) DAL 5B RERIRSL B e

compéatitionfasealy ssespdusatiteddyhersid. Piaaltye dntibodg cempositionssitege one antibody

enhed € YadGo BRlE Rher Rkt M & R ineadl ik bgging
expalmer@OsseRtiily BHes@febd-id &&8maled ONDh Q0 ddg 2émppsitidns may be

sec approach jnvolves in-cel [ificatigon and,. . .
screB S e SR IR Red Bife Sroraes i eio B8 Rh ersBl iggftign nviro
and et viad effid92bindlaglaffintty Ati. ds Res. 20: 3831-3837; Chapal

et al. 1997. BioTechni ques 15 23: 518-524). A third

approach is selected | ynphocyte anti body nethod (SLAM
Uses\f thh antiibodyi avewoaitihesrol the invepliague assay with cl oni ng

of VH and VL cDNA (Babcook et al. 1996. PNAS

93:7843-7848). Anot her nethod that can be used with
For usecia in give traaigant ang brevelioting of disehsereted ol B Gvid @xirgssion (e. g.,

. ) | i
over S RERION AP, Stk plo flor £ aFARILERUE RaBERS 5,0y puman
subjpetef aiitherdpeuticaltyi eftestiveofiosees (ar gs slasagaswerieh sulhin growth

. anepe i odi i I e -
At AR YA BB deron S i g o o
cellsrrxpeass|ngi FRUReusingsporesdable eguie of agminisgatien, EGFRas injection and
othel FOTHEY &gd'nﬁmﬁtrét%n%g\%. £ RCGEPAHIHBEy-bsé dRIAPSoducts.

conprising the steps i) providing a

| ynphocyt e-contai ning cell fract | on from an ani nal
TopEk R Rt i PG BERR. bkl bl provetea i
the dntikodied af theiinveniien ioblude vt greangidmiteata, @ntarhmuge Hiseagks and

: | el . . ) Ll o

canf PP RS, o BN BBl 3o Gl ot
cancee o Bledladdey, baersti utgrinedreavienl efolase Kidney, lovakaprstte, réral cell,
Aoy o el i< eiufd AL B ATe! P eonnogept. eas
and heegmskiai futpisuhuncedisedsey I\Aélidtlerhaxsb%nhelatef,ﬂ inghdieofen Pxample, psoriasis.

perform ng a nested PCR of the 1linked VH and VL

coding pairs. Preferably, the isolated cognate VH and
In yayjangthgr agbpeimest, Areingention hglaies éela mptrodier Beriraggnent, amelioration,

and/BF BeSeMcR AgidsstshBSAIB&hGYioblastoma multiforme; astrocytoma, including
childhood astrocytoma; glioma; neuroblastoma; neuroendocrine tumors of the
gastrointestinal tract; bronchoalveolar carcinoma; follicular dendritic cell sarcoma; salivary

gland carcinoma; ameloblastoma; malignant peripheral nerve sheet tumor; endocrine
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Once the VH and VL sequence pairs have been generated,
a screening procedure to identify sequences encoding
wo/kboana184. pairs with binding reactivity towarBSI/RR2008/050047
EGFR associ ated WO 2008/ 104183 PCT/ DK2008/ 050047 42
antigen is performed. Preferdbly, the EGFR associ at ed
antigen is conprises an extracellular part of EGFR
such as domajn |11 and/or |V, fra nts of the
PanGIBALG YOO8 Of t'%%ﬂeérf‘éel' BrRersdBN NG semiRgIan cmepeas!
carciidhia) 96IR shd &misteteralbma ad SHedbcakirtehet i on nutants of
EGFR or SNPs, or fragnents thereof. If the VH and VL
sequence pairs are conbinatorial, a phage 5 display
Isolgtion @ed selectianofveriap lheed, thaireand wariablerlighi-tahdcodingoairss
coding for antibody fragnments binding to EGFR prior
to screening. In order to mrror the diversity,
The afdaens bﬁ/genedatmlemi anitici GHR adcotrtiénamib b thody esmpommbmmdolilers the

o RATEL TR EOBABRS I AR 85 Bt s

frompar smtadlersmufcter trterﬁ)ycgmglaeatleg paepes'tomemf O cded \/thcodxbg aRins. Generally
t ve [ 0

a SUB%@% gé}g@gfﬁ eob?elelnl é% 5¥% P/gf%géé g% g%ciu]eg@% 5re§§r{1ﬁf?&g%gcontammg cell

fracipaisrssiclape bbmp,rsimobr honellmarnbua:tdnyplm frovera ras- ramwarbardrylal

immLﬁ?g(g@%cc%a ed With gﬁﬁ%?ﬁgrd:ﬁ:‘b r | alopéépt}dg%g h EGFR proteins

ies uslng PP rRMIR]
deriwth feorm B rogll eroessing hamar EGF&jorlvnlhosedis sxpresebmgahlhmam EGFR or

fract?o%ls o‘f S 4(]’1 cells err%etr?rw %{ﬁﬂ{)h%c?gséoﬂfb;}ﬁ r%) ﬂ%&i%tn I}{ei go(?Itegted from non-

eened - Wt Ord I é4c
humEﬁ;FrIFammﬁle ror §mbsgenal arfirealawithéuarani imntupoglghulimsgenas Cerecentlected

Iymp%%ﬁytg C{JHI‘I%m?rgﬁ%e?lsfrc‘a'cﬁ& ég)be eﬁﬂ%]e];dgﬁrt't%&&ﬁ&aw% F{arltigulgﬁymphocyte
populatitnh etg. oeilsdfonpﬁre@tym@uba;tte omage. ﬁchjenablynth’efenrlchment is performed

usinggrg%h?ﬁé 8eaog?%:g hfﬁ};g%@ﬁg%ﬂ& o?ﬂuorggce%% %étl Ited étﬂesortlng (FACS),

oire I'STSCreene
takirwwantaqe@ﬁhna@ga§peuﬁ¢1ceibsurfaomrlean@rcﬂpms fm&bdalylple for B cells,

plas%qﬁégg agg}dl?_ﬁlggmg %@@P&f&%bgfp Heggsgti% &%}L{alﬁﬁﬁgﬁall fr%ctlon is

I'geni ¢ or exa
enrl@@ldezrtseded witimrdspaetrio BGEERs mtasnze blestalaad/od plaama, celf$) Even more

pref%g@ho‘{rgous f@%!% roggogﬁdﬁléaa?{ddé@ {%ng}dgr' I%?%gﬁ@nﬁplseen or blood.
Theseherlle@fe sdthetimepteirdes cinmatibg plEsotal eejls aeaglyl ptasma cells or plasma
acilifate i Dil : b :
ool ol PO LA DA AE Ml RS, Q4RO o
otheutaenhs aisaywted WisedTiterchangeaiphns are sel ect ed based on the
know edge of the EG-R biol ogy and the expected

neutralizing and/or protective effect antibodies
The ixofedioh ©f W abdl Ndicoding sequseses cant ¢ithenbe perfgrotedrin thel dlgssical way

WheFBa'lIHFWH%\HdQﬁ coEiHH%eﬁﬁéch%Q' @ﬁ@ﬁ%ﬂ%ﬁlgoﬁgqn Ira \}éSt‘M K éh%rate a

a co atoria I spl brary
comb@atﬂm’gi Iibaary oEGHRN@Moceding sm@@wwal& Hewm/efgmrth@ pt@@ent invention

it is S’Péfgrﬁe%‘ct thitrdr tH@Bb/@Féltz afhrﬂ &k spEhidi ti/ r%f'f@;%mlbb@les E)Pdduéed ina

not er suita xre Sl on syst corre
humprabmgmmesp()msecwnm E@F@hrymgelyatm dhip invetvep thst wipiméenanee of the

Vy ant N/ DA g it $8ldoR rfb‘? tﬁ% 30 cpLdil &
"R Lg) ﬁ O”gm Wpressed as a <ol ubl’e’ prot ern F&n tchout
seqqm@epamﬁwh@wme@h@am@dcodes a variable heavy chain (Vy) and a variable light
chain (V) corresponding to a Vi, and V| pair originally present in an antibody produced by

the donor from which the sequences are isolated. This is also termed a cognate pair of Vy

and V| encoding sequences and the antibody is termed a cognate antibody. Preferably, the



10

15

20

25

30

intracellular region) or they may be fused to a third
protein, to increase stability. If the EGFR protein
wo sooespriessed with a fusion tag, the fusion paPCTBK2008450047
be cl eaved off prior to screening. In addition to the
primary screening described Hbove, a secondary
screenlng may WO 2008/ 104183 PCT/ DK2008/ 050047 43 be
: der to ensure that
Vi B GRS Bal ah1EE SresrBUaU Al <o A pbcodrelm arpigined from
micd SBAORE) [P iteabiops ha)seqaértes did miblige.f or the screening
perfornmed in the present invention. Such assays are
well know in the art and constitute for exanple
Theteldr&RSgralHiffésént apprdach&Mfor trendemerstioa$s$ aygnafepars of Vy and V.

encofiid. Sl pos, atbhabiop et o TG ZA0 RetabBf of Virand i

encc&fihig erqmenteﬁtc&p&ngletdells; goregy qsmlfrxapm)tynqb%c;pendmemmgfdemrinactuon.

VH VL
In oG ERONHISE TERRE oV r anf o seaditisritecs bm Wil dpable the
dlvea§it9 oCUg aad ¥\ péjuehice paireinrthe bomdnt a bigh&hr@ugmimg&tmbdamraa/s little

rio th reenin
S G T R SRS aR A TR N TIERE
dese’ﬂbed 1r0V\40) 2OGS/G4I7Y 4 Presréloy imeckpbratabgoiefatha). Wit h or
follow ng enrichnment nethods such as phage display,
ri bosonme display, bacterial surface display, yeast
The d/iHsapUa& eneadivg yefueoces mayg be iasplifisd sepRiMtelgiasg lpaiyedin a second

step&? 5 gé Bgllieadédér(ng\fhee%ghfggg{ﬂ Cﬁ?@r{e@ﬁ aI 2%@%%Ielc Acids

Resezft Mﬁn@al&r@@& ehaleD96ePRABEB: V83 W&mde\&ﬁj 2@5&(}4@774) A second
appr\%g{}rﬁ rnr@élglgs ﬁ‘nué?alll%% I(T’ﬁcatn%n a?ié ggﬁﬂﬁ%‘gﬂ qﬂbaoq%r\g%e%%galxé%gguences
(Emplatani et . 61992 Mcldc )OkeldsRey 2(h 38BE-36BR Of@@ab&tsal i1996fBioTechniques
25 1045 gy oot e SRG bl Sy FRRSERTLGH A
combmesdlhemd&{ﬂca)iw;uvlasw with cleping seVit amdy Vi bieBNABabaiok et al. 1996.
PNA‘@ é(ﬁaiia‘ Yo, A%%%%ﬁ@d fdt O 9&‘6 e% 'ther%.csﬁrso%tah egrpfhwr'ﬂaome
or nore a onors  are se Y;

techsaqae‘nklm@d/w nr@brﬁrfgaaremm@:tupn ohlebd tchredlm eed)s@rsequent cloning
of th(a gr}qlb CDRH3 and CDRL1, CDRL2 and CDRL3)

are Sel et f there are sequences with one or nore

identical or very simlar CDR regions which belong to
Ina g?écf%rg%o: bé/cﬂngﬁ o\ef,ghst{ %éﬁt%@fﬁgtl{:ﬁég?%)ﬁoﬁe % §.9\a}§df|{/2 (?cgﬁjg pairs,
Wherfetaey“nqﬂmrmalrag (tmmqgwe dere eairs rappangiblener tel mmagal immune response

t.] -
os MG B R TR Bubloral e LA 2l Y Hing o
stepe draraviding ayyrophackie-CDRHENY egll foactiomfromman aieabdpner immpgjzed with
| , S

hum%@%(ﬁ?ﬁ] ii B;ht%%hg@nrg%rn{?@%%ﬁ%ﬁgré%g% cteﬂy*r%'rsgﬂgﬁégqﬁéctlon, iii)
obtaindig @ populatiopenf isotaiecasingla celtes chinpgsing ristribubind cellediopnsaid cell
ek B8R b PRI E yoRER 1] PRGNS HERG oqg e v
and Vheoging neirs ésa nudintexspyerdp exapsien RITYPEOR pracefergstisig@edemplate

. ; i i Qs . ! t t
derl\gér?]i cﬂ'@ﬁ§§g %oéaﬁ%&é glgglr'ée"gel:lﬁﬁrlld;\'})ﬁrtllﬂrﬁagﬁ p%rfoﬁHlﬁg a rﬂ)@fed ﬁ@?gﬂhe
linked Vy and V| coding pairs. Preferably, the isolated cognate V; and V| coding pairs are

subjected to a screening procedure as described below.

Once the Vy and V| sequence pairs have been generated, a screening procedure to identify

sequences encoding Vi and V| pairs with binding reactivity towards an EGFR associated
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30 When it is ensured that the overall diversity of

the collection of selected sequences encoding VH and
wO/koopao4183 i s hi ghly representative of the di vePGI/DK2008/050047

seen at the genetic level in a hunoral response to an

EGFR i mmuni sation, it is expEcted that the overall

specificity of antibodies expressed froma collection

of sel ct ed VH and V] ajrs, also are
antigea, 3 BEETEe) VEFTPOH, VB AR ATDRESS PSP DRASUR 5508R pracelulr
art%ﬂEGemh ab@okriath IHPBA] Andrbrily, ﬂégrhéres aﬂﬂheka@mae& or the complete

n se i ndj ti
extr e Gatapin; BSe aors 1lLpegroiena sih poaPien Byl But EBFR or
SNHs! emnfrayntstts Betdodnf Bk \@Eérﬁ%@équéﬁdeams\éke &Qﬂb.ﬁé&oﬁ@i & phage

. are representatlv f the ificit
d'SF’%MtW‘Pﬁ?&P%‘sC%”é? B@to %HBrsf‘gr e F%%H?&PH'Q& fgyypntibody fragments
bindHQr WGEARYpiidi@o acrebhingly titers towards the sel ected
antigens of 5 the donor blood with the specificity of
the anti bodi es expressed froma collection of selected
In order @ndirfdk theativengtypaffinisy artishdcifioinadfl tie ahﬂﬂmqunoduoedﬁrya humoral

of the anti bodies ex res col.l ectjon of
immghe EpaBF AP U eH KA SSe M preBet IRE T developed a
screbhing Ipﬁrcedﬂ'dee‘odtagrcegnalé paisf @ ofdeciol gbtaio thecthrab éxsst divelsity possible.

For S8R pUrposes b cotriole pER IR L b Pt e Airgoe
mdnﬁdlmllpemmts ainnw@iytfragmdhltse(esg)eclﬁf orciFdby oohs flidendtl antibodies using

eitndy X bt liaon AahERIE SaFiR0 SaRPard Rl 0 A bRt cen. The
repeeplré opEatspibodies Efaytheperavnpp i-vgthaaylinieatipe fcmrr@xﬂuvulqytanGFR

for a&&?r%ﬁ%ga%&g%ﬁtﬁv&y ﬁ\g?lngtd?céd%gg/c‘%ilgmﬁ,gb(priaﬁgmg%“Cﬁﬁf and fgr the ability to
inhitetdighog 2.9 EEF f bikdiny toEGER, ntnhiidtidy of phdstiohyatios, ihduction of

t tid f I th
oGS F R R FURTERETR nary 16 structure of the farget
antigen. Such peptides may be both |inear and
oG DR BR oF Efboa0E b BTl AR sucn o
humaeaodaptm%ﬂlﬁ@ﬂ;onﬁblmrc& chlﬁﬂ%)zee Purmhebes mnonleay E®ER peptides. The
anti e%'?ctub %‘?ﬁe% 1% e&ﬁbﬂ)lgrﬂg ct%%lfreo% ﬁ&nar‘lj%b&% &Yr% Jelﬂ}?elr%omaln
ce an ure represent
humemmu,t@mEIGHI%aextr@IImjarsdqmam camsynvredlgpegEGﬁR E{xﬂratzéikular domain or
frag%gét%ﬁ@eprg?ftn LI'Ff%geptf%iretstr%xz/s r e!ot% gagt%f{oq‘gggagé ec({g QS ion cEnto beads
or platesajuhng){screlamng,n‘kltegrefmv(e wbmoblhzamldn nﬁ&anjskna&(be l&ﬂdmpmll The

o 0 SR8 TR B BhoCEFRE o TR N oo

neutRrliggg, angfor BRe @88 pffeGpatibddies capabtei of ibingingf todimeserentibertsy
.qne i r e
poteﬁgﬁgncal r?t(rflgbclz f‘rg% Scr J&Lg psrg&{liggeegésﬂp@g s\@ tle a;;%ﬁ%%[oaé Lgmblnatorlal
phagregitpldelbrarye i n many cases poor mmcs of t he epltopes
recogni zed by anti bodi es rai sed 25 agai nst
prot ei naceous antigens, both due to a |l ack of natural
The gecospdrdant ESFEoprpteinsatsied foraasteenihgenabe Bxprgesedrimbagteria, insect

cellé, A JEHrc'eEsdorsérHoftl'?e‘?%u@Jb@@e%reé%r%ﬁférﬁ %rESﬁmg%ﬁgsing
ant | a proteln anti'gen as ‘conpared to an
(inclaging btydqsyéﬂi@nhthp@mteme areexpsessed iImmeanwerlipo cekgpiThe F&FR-ECD

protﬁ%%em E{br@éée@% J&ﬁuﬁl{lgro@&ﬁ \X/‘iiﬁo'upfllleq;ansmembr%ne and

peci'ficrtres direc e|n anti gen,
mtracellular region) or they may be fused toa thlrd protein, to increase stability. If the EGFR
protein is expressed with a fusion tag, the fusion partner may be cleaved off prior to

screening. In addition to the primary screening described above, a secondary screening may
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sel ective epitope nmaski ng using existing, well defined

anti bodi es. Reduced bi nding of a 30 second, probing
waeishedys t o t he antigen foll owi ng bl ocki ng i SPCT/DK2008/050047

generally indicative of shared or overl apping

epi t opes. Epitope mappi ng by*3sel ective masking may be

perforned by a nunber of i mmunoassays, i ncluding, but

restricted to, | SA ang Bla ore, which are 4I

be PEHBWP‘# I erfer ansiirg Tget ngne phe e&Fed Spgyonces engpgle talse
posiffigdl . 267: 684- 695; Al daz-Carrol | et al. 2005. J.

Virol. 79: 6260-6271). Yet another potential nethod

for the determ nation of the epitope 35 specificity of
Genarily -ilmGitRokigich baxdiags aressuithige $@ltee stroening persaratee in the present

vepkery ERBDBEUB G o HEENGB05 0 TS LI & gPl5eELISPOT, ELISA

FLISre mieonbrade bsdayg (@0. \Wesiermigosy, anraySen fligers,] argl RACS HEhe assays can

A
the stdmatemaa"seericnmag treenV, & Vi bairst Bctageivéntaimathiye tdpertaind ofogoynd V.

codiB Balit R SRIBTE S arno TEERROA I ©5. B BB E T BRederqtior o he
scresringCti@de e itk Sdreerirdj ofgoptirfasorialibraids, lthﬂiynmunoassays are

e AR OBH o R BRI W B R Lo
dlspfagwﬂhjsorr\eaﬁstplﬂys bacted) suMadeedissay, lyeamfspld&obhmymg virh$ gisplay,

RNAARPRE S AR Bsbial fiare B LR R, A0 e b Ery, 1By 5.

25326pprate the individual nenbers constituting the
anti - EGFR anti body 10 conposition during the process.
If the anti body conposition is produced in nore than
The Mn@ndbh(maemt@ctmg sémlepmsi $aladechintthe m@&ia@ardogmyerally subjected to
e n
seafsBARES41 818 i BBIAL DS DY PANA D8t blbcreoBAL ! RBHIEar the
divessitg in thed¥¥acdgions IQQ‘émtmgstmutptsodlumVngn@Vt &oolybeprasentation is of

i B0 RS ATRESLA AR, KaulFost RS ARG 8003 erin e

overahdiversdy af td B3FR bindingranghodigehieolatedman oﬂéordeewrartueall donors
[ ' ' f

are éJf(?crtgd r?—’ref’e?aéﬂﬁig%e%ggi {évhﬁ dﬁf@?e(ﬁ [a%]@ égllgthg ?}:reﬁ%#e%[qqg (Cb&?ﬂ,
CDRHQMGDRH&BM@QIRLG eCDRJ_Z ang l(DrDRt@)tareaaseldzdt@d.\m-ﬂhanecbre/sequences with

[ ' re i ined | [ Il ginal .
one BE bFd BefE) 85t Saff2t CBR' Btins RubfBelon8 s, Gt i or v, famiies.
thessiarealspeeletied. Priefdralgy atileast terCDRS E&glcpm;‘itlné wariabfe vy chain

e
(CDEE@,) i ngfs afngdlg g the thé‘% @QBIE@%Q;E@%%S@?% epzoﬁg iy tﬁ@?élénéet%ﬁ rog(/H and V,
seqmpecpﬂeﬁc&mb@baseeirgolesmmy bathe \@rinbitityl dfyhe ChBH20egien.Hading the
vV, fo I
prim r{@’ amdraZ'ﬁ%l ITEI }]ogséé‘lﬂfe\é\%e[&g ei)soﬁwu%ﬁ Fs Fr%k/lolcs% ﬁthge)r}?arr@évgork regions
of thee/atlalvl_emgldm art paréagar lortfe ﬁtret:fcmtwwmk eegiagtT di@elfetabdm thed @reors
occ%@ﬁ@éb r%t %%QWBJ&E}F%IOR aret go%e%?e%tm égclser Et)onétl\lléeu)r? that thg sequences
corresp@ndfcemplatﬂjy bhat least B&%ttedhc)sélel odth:b ddrmdinel drgjn pag. rsuch tratthe Vi
to an expression vector such that
and é’bsﬁﬁ?‘fer” ggé{éﬁu%ﬁ'b@ody or anti body fragnent can be
expressed fromthe vector (such a 25 transfer nay not

Wh Qt ReREFe8 Hat e Né‘?al%ﬁ&@r@iw Sy EGfeRlior Sf defl2d £Rlied@s encoding

€ expression vect
Vh and V| pairs is highly representative of the diversity seen at the genetic level in a humoral

response to an EGFR immunisation, it is expected that the overall specificity of antibodies

expressed from a collection of selected V, and V| coding pairs also are representative with
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iv) transfection of the host cell with the collection
of expression vectors and a vector coding for a

wOo ememniigase capabl e of conbi ni ng the reconbi NASEDK2008/050047
recognition sites in the genone of the host cell wth
that in the vector; v) obtai4fi ng/generating a
polyclonal cell line fromthe transfected host cel

resEREhAYd BHRSHHCR O AGLESS BATGUISGAIN MGG R ITig b Amipals. An

indicafieh bf wkether thé 2pecifvity 3Pthe)an@bodies eXpreises fdhea uaaa@tuérobf selected

0 conposition these e expressed and
Vi S CPRDAPRYS B TBP Ao INR 97afe St PLE Gnibtes raied by
dondreras be fd)@ialr\é]? Wp’b@ﬂé&% HEPLBKARRBONBRH4e sdbcted antigens of
or SCri

nti bodi es
the %@&B@%Wh therﬁ%e%ﬁw ?fetaa aaﬁteq%ﬁ@gese%yr\g@ a ghllggpn of selected

\ aaﬂt\@rco@mglpéi@ Addanally, bR Ppreikeigest th@ammareateapr‘éseécsfrom a
m ni . strati on r for s arate

n r| or, 1o
collion <ot nanb o Gl i a2 147 boE TR Rg e
specﬁﬁltb sorréielesGithl the nBie s differeraatigars t@\ﬁhﬂdil lv(}_f;ﬁi:?tl%ndm@ reactivity

C i bro Iastsscha n
can gﬁﬁsﬁee [;S f“ﬁtﬁﬁraerl'?‘%%c{'mgn Qiildtqurgge ntieat %ﬁh9§pe?—lf’£?{tyfg§‘e
indivélal éntlbbﬂleB@pl@@secafr@m USclection W ¥ €l ctet O -aRE IVIRbEHIAY pairs is

euk otic or E@okaryoti c cells, such as plant cells,
analy;gigl% CRIOPE MaPPEYst cel |'s, fungi, E. coli etc., can
al so be enpl oyed A suitable host cell conprises one
r u econbi nase . rec n.sit |n i.ts
el DARS ey RaterobTTe kA ORaoh TR BRSPSt IS
nec%b&lgteb(dnde!\hacﬂbthﬂ Qpe mvalylty rﬁaprthedplldbets{pebiﬁelty of an antibody
ration nordr to

mo'?CHie 'Sﬁ%ﬁ%sse%?1 té"‘d'”%q PP H%R/Pf Vgar%lPrg Ie”ﬁﬁ‘éé’rzﬂi’ee‘ﬁﬁ%%g‘f Rfmary

stru@oareasithe E@%Ramﬂgeaxsnds semidey aclydie bmth kngar esd t:mfommﬂboal and

may 3 A 0 DAoL R Bbs Rt B AT E AR Sif bsmon

resonance (€ Ry Blawoes, WAC ) eBwrthichadrel theepeptidddSnay B Tatibhdlly selected
at i on

usin oot fiheliyefled Pk sifiEly Ato e Shrl 5 RracsPUIRHgBInS B

consexyEdaegions obthettdrget arttiggn, amthe( mag be diSigned ded panel of overlapping

oo P08 BB e P SA ST o BR R OO, Sonaaper

WMMeEpltdipermsppm;]@by)QEPBCM #i: ﬂre(rmholomt/ Meéhdde dtancel. Ed Iwan Lefkowts
f bly t reco i.on Si.

1997 (5B ot s PECReaRRbHEE St e b figne Wil Sie or

more sl@rpeptideg@iiggensety botan d:NIﬂltSittlbtl @f th@napltorbe sﬂmﬁhmystHowever

peptfq%%:%% geﬂgﬁ %a%gﬁ Sgﬁﬁmgﬁ %Mﬁe EB“%E’&R éecl(o%bzeg by antlboan ies raised

agaldsﬂwdlbmfaoé@lseamlgelmﬂ:iba&edugaetna IédERI-lFfR)aturainId spedifiy/ainfgrmation and
lificatio
due B e el et BTPR AT e oidniestion e8Beh gh Rlipss and a
proteih aatigencant cajmparwbtajarf argibedy anca @Ebmdeasé\esebem)gmtrtoddor epitope
merBgb TR PPy VR AR AR TR0 aoERELR amoen.
selecmteﬁ:ﬂdp@fnaskm@ usihg ekistireg metl idefinedodntibbeiey.eRddniced Elhdﬂlﬁg ofa
s, desc

36001‘99&50 '”&ﬂ”?gx%‘?yntog? Pasnir 'W&’é’@zg %%%'S@FB%BQ 't”g§a fjegor shared

or ovezlabpikg @pitopes. Epieoperrappimgby satéctide ntekKing Ineey @ngkrformed by a
num%teF gtjir%tmtuEn;oassays, including, but not restricted to, ELISA and Biacore, which are well
known in the art (e.g. Ditzel et al. 1997. J. Mol. Biol. 267:684-695; Aldaz-Carroll et al. 2005.
J. Virol. 79: 6260-6271). Yet another potential method for the determination of the epitope

specificity of anti-EGFR antibodies is the selection of escape mutants in the presence of



10

15

20

25

30

sites. Preferably the integrating vector is an
i sotype-encodi ng vector, where the constant regions

w@ progfieniabl y i ncl uding introns) are present i nPCTBK2008/050047
vector prior to transfer of the VH and VL coding pair
fromthe screening vector (dt>the constant regions are
al ready present in the screening vector if screening
[ rformed on f II-Ien th aqtlbodles The  const ant

4 S
antibadyi g'ﬁ% caphegr BS BRTOTME YT AR BN SFRR SEARENNY QTiae gene(s) of
interéB ftane stctpatapd mmlarﬁ@wsltg@rnbranyzgev@_@l \(/mbli afnthoGlididsah tHedantigen(s)

CH4) or the constant I,on encaodi e art of
that gy e R AN IOBES 108 RGOtk R EoNTGRPREER fhe
epitdf@ppa or Lanbda constant region may al so be present
prior to transfer. The choice of the nunber of
constant regions present, if any, depends on the
Prodictieeof drgardihREIG FRraatiséar cagnymisition ireacse/cine Vigany Ve badinyg pairs
constant regions can be selected fromthe isotypes WO
2008/ 104183 PCT/ DK2008/ 050047 47 19GlL, 1g&, 19G3,
An dnijisady dagdositibg ARthel mddent gdestiveh rhayEbe Bﬁrodﬁesrdwniasmw;bcmm

expr%é ?rll ?Cﬂ(]ﬂne i gﬁe og %ge% ?lrorea%grgs orF & Lﬁ\g‘?gn(‘_tﬁ Fn?ﬁ IIS@%&%&

or 'si nteg
app@ath thedntidt@iR antpaiss| c&mnd)eamruﬂed:tmmaheleeasmrbalal single preparation
val
win BB 855 gy P oE SRR ng e Gy gt ooy

ComEDgWI’EdL_mnIthQJBItmaﬂSSEﬁ tbmentﬂaoﬂpsembbsatmajy prcmtmed;lrgnnontdtban one

e | .V 0
iorEARY *8 SORHESHPE LR B LIS B B U G oo
anhbmiuhsrt@tep’aéd gorhiimhvid redly porifeshsupgrnagarttofromarach bioreactor.

performed by conventional restriction enzyne cl eavage
and |igation, such that each expression vector

Onervwslyedf ireducingteaienombisant-andihad weonepasitieg ipdéscribed in WO 2004/061104
and V\?(gfgg @?{)Z C?Ot(hgesg'_%@l%ﬁFéé‘ar%%e?@cﬁ}aﬂgorﬁ@afe% t&rrgference The method
desaribad feseingld bapethens sitd- $peCd@snteer@tlor\mfethe anlibadyeodiey @eqwce into
the %@ﬂo%dofwm fﬁgﬁiAoﬂgl rpc%'t ESisd utriflglﬂgt %J\?H ar‘icPVL @%tefin chains are

ression vector a collection or a 0
mairéalperéglstheln onginalpagingglughy QTWGGUOHAFU@'FQTHWQA dhe\sitesspeicific

I f
mtegirﬁﬁ’tﬂi@ﬁ{}rals%%osq{loﬁl f#%%g:ar?]?qggr{efo?%ﬁie[grgvgw Jrnedsésyﬁressmn properties of
the ipgividoal, cetlhiin the pblyelpnal gkl éma@ﬂp@ﬁed&b@kusgmlar Generally, the
t e:
metl‘gﬂ\ﬁ\tﬁ%\tléééﬁg édr?lfg\évm&nég%o@?%l@}@&%%ﬁgﬁgg@écfn%lﬁ%eer%@ﬁltlon sites;
ii) ars exnsesHiongy asip meb it inast et iecomieas tbsogriion siterroneetiplegvith that
| &

of tht@hhgggéeiﬁz ﬁ)@&deﬁjat%ﬁ%’ %;blf)ﬁeedtlgh gg %d?@scsq%ntc\gécltorgﬁg trgﬂé’f&ﬁ]mb he
selegted MValsind \wodingipais omibe scree@n@ve@erdwta@ qmeeSH@Qtve@ter such that
a fulﬁr?—}n t\f\galr?ilPod Irzar?'tlg?&v’f?éﬁsm n g% %g;g?%%e%{\‘ﬁdgn 'E% vector (such a
tran$fetm3a1o netdrenecggsaralfitiee sareening veterds ieati¢abto g @xplegsion vector)'
. |
) o5l ot e WAR R, 7o BUBREAS oSS AT Shocir coan
for arrecombinassseapablecyf spmbining the tr@spmbme@_eh@@gnd@h |sitesin the genome of
the I‘?ds'i Barw@r’?}htaf ANRd 66L& vi Sbtgﬂ'”nbl eHE3Hhd'Y #3 Abnkei I|ne from the

rary (0] expreSS|on vecto g tr ng gcted I nto R
tran@‘@ﬁztrad hpsiecell and i expragsieg a@qhecvlie@tmq the rratijocytstoaipgisitign ﬁom the

ponE’I?hé(lccjeH’ﬁﬁé cell line. Alternatively, the collection
of expression vectors can be transfected individually

When a small number (2-3 or more) of antibodies are used for one composition these may

be expressed and purified individually in a way similar to manufacture of monoclonal
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into the host cell, thereby generating a collection of

i ndividual cell lines (each cell |ine 25 produce an
waedosheodys wi th a particular specificity). The B€I/DK2008/050047

| i nes generated upon transfection (individual or

pol yclonal) are then selectetf for site specific

i nt egrants and adapted to grow in suspension and

aniiilssole Faeme a5 eptiootiafus el it e bunlpd zeh G cen be

muxé@@@‘te@@ﬂfﬁﬁaﬂ@dow tslpadkeged Inysepbie viakifar ikl et to ddniigistration or
d further with respect to their grow

for SﬁP%rﬁéer? r@ 'Sgﬂtéonantl body production. Preferably, 30
cell lines wwth simlar proliferation rates and

PrelaR BT T AR 0 P T effs DS s, Ehek faus: B elomg, gt (e.0-

Sp20adriNSO ¢wlis), sibiobrstsgriak ma Nt 30, andkintmgortdiieed hundar telisasuch as

o5 3bl, HEACR 8 S0 B B8 B SRS o g e

proknggtacells, suh adysaik cefidCRectrwlls Oreaat quilk yfahginal coli@td, ¢an also be

oSl RSPl fon B ST BB oo e
in itgeniong:. fl'he hoéd c%ﬂ@Bd)l]lﬁ)éﬂsS%oﬁ’l@iH KA Bf E86QR wHdh is operably linked

cell lines in redefined rat .

to g JRGBA peC 1 9ropt P oD wBETARS: i shficieving an
intedrbetebpy geameast-EGH Rakmmtpyessmma}ectoeseaxprbssm ‘l/edlmrﬁ#egment in the
. RCB). mast er cel |
inte QB S VPR i PSP VRS Bt B BrGariBipagjocation i
the @E}noemﬂmidmrlb@j inse.§.r(USYG 10E, 177 elreddratly, (HhO’ﬂﬂSélEdSnl}C Bad a single
.. bank. .The r rch Cc roof of
nteQtfELSIF B e Beatos 5 A S A e Byepisist et ieaght (@ so-
callediehotspdt).conpri se as many i ndividual antibodies as the

pol yclonal cell line in the master cell bank.

Normal |y, the pMCB is expanded further to lay down a
A suteiIB ekpresgipn decton armpisep asecomnationtreeognifioB sitg matching the

IS AR ATROLE A0, 6 RIS, i SBBDA o i

is linka¢ &nd saifablessedeqtioh yehe diferané froml ther eelectipatgeae aed for construction
of th?é‘% Fcc'e‘tfl §9Ie8tlofn1g%r]1e§ %Pmélﬂ@{blt\%nagme %r?: ﬁgqﬁélu%h@%ﬁamine synthetase
gen@(ﬁﬁﬁ))d dlinwhltofodﬁtetrémlcmsewne (PHFBhtand mepmyein pethgre (Ghal DHFR may
be uggéi or ggﬁ% awgﬁﬁc% i0n Sfat@EImseﬂgQ/X/' %ﬁgl\/ %gé)tljenc’g e d\?e?ho“ar rr?a(y also
contpml twoIdaﬁmma:@ddmblmasneemgnalommiésatq alowdprarietembihase-mediated
cassehB & ga’?’dnggﬁﬂwﬁé ﬁ\te} ﬂggéry éeén (I: %q\u/grﬁceegﬁ?lgégg:%%ﬂlgte integration
of than@cibod%l\/lCE’n%ﬁmbdz@nnt(hengmIel elcaG0@nSdflaké-brairsiodd 19P4 ). Suitable
recofrﬂ)%agg %@d&;‘ﬁﬁloﬁ ?%scé)r%:\]@t}sllg(rr]l?\%b Lr\?/ Eh%t%{?gn’ﬁla %%lu?igglzgin'[g I&ﬁ(gan[d attP/attB
sitesaRrefe@dily tbe rrmg;alingorectnfr i éTEISpWyBsentodlmg/eefutwrowhar&yhéz)eonstant
regl&?sn(gfeé r%HI&?rgctlLP&(rhgegHMé’J 6(? 9[53%8& n?ﬂ%q}éfc?qr pF|8rn?oEfraR¥\%Pof e Vy and
V., cbding surf frpml tbﬂscreglmngseq:tom(oothea]unsilaotjryegwnd avehdr@dly Ipeesent in the

scregﬁibgg/)g“&&alk ﬁ‘i’gunné m&)eerlroﬁrﬂ@t'agr? fchfI I odt@aﬁtlﬁb%le)s\f\”% \gngtgnt reglons
presget ih cblmtsvgltmrrcaaglth@obezme batlrerheawy pleaif usmabantmworb&wsted:Hs or to
o e S6RTRA180bn BRLARNS RTBAS MO SaPRIBBL. o W), The
lightpheinfiapgtiop hamedd norplars reghéri mytaisodiermamrmgna}ihyransfer The
choice of the number of constant regions present, if any, depends on the screening and

transfer system used. The heavy chain constant regions can be selected from the isotypes
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conmbi ned with subsequent purification steps such as

i on- exchange chr omat ography, hydrophobic interactions
waeasgedisf i [ trati on has frequently been used fPCT/DRE008/050047

purification of 1gG Follow ng purification, the

presence of all the individudl menbers in the

pol ycl onal 25 anti body conposition is assessed, for

196 L AGTB 58 05 Gk oBR2GHT 15 At oo e serBevPP RS 19G . 1062,

and@eR@3. Padhérnthdedxpidssion v¥ELRRP IDEEHR intehatiebyf the anti-EGFR

Jdncorporated by reference). alternative nmet hod of
antibaedyrencading ngclﬁlf%ﬁp@rcgn@fnsa%wt?@g A UBOtEE of %HWBWBF%%’HP”CGS
diredtidgthigslevele stéippgdionnof Ve R 60HE W W8/, chbins. MBdreadilustrates one

roduces anti bodies wth di fferent heavy chal ns 30
posé@g Y@y e desIgn {Qﬁ PRECSSRRWEFPh tr‘%% e 8BS %tﬁgﬁ %&j‘ﬁ’é‘s are
possigiel |ine. This approach may be applicable if the

anti - EGFR anti body conposition is produced froma

conbinatorial Iibrary. WO 2008/ 104183
The RGM$BKAANE 86004 ¥\, 248 V Tbheingpalis fromaberpaseitingsctor can be

Anot her aspect of the invention is a pharnmaceuti.cal
pertbiRliS T ST RbaTEr bRy ek Svede g REiER Snh
expraggion £t raoieclie dynteipnrgpesi  anainV arodmigtgairERfeRerably, the Vi and V.

reconbi nant Fab or .anot h anti-EGFR rec i napt . .
codih g BRI Trshen el B ibew RAY ionever, sEHER ttarred in-mass i
desilidniNheg athesalbetedV antl Ve codivg phiroare tRanefeeredltd the dxpeession
active j.ngredient of such a c osition, s, an..
vectghs polfelioh O IASaR; A SHRTERHET KERISTS o pBRY- AleTiptive ways of transfer
maydescia bed if desirbe. Ibtheserdeningwentor Griderficahto dloarpqsedsicansgctor, the
. are intended for .aneliorati d/ qr, preventi on and/or, . .
iorafy & e fistion veg s 8 ponssftifpBile 71 Sy, BpRis e oals FRgRRE during
screeningosghith ore dittatednim thesdcesemthglexpeeskionaectoa donesti c

animal, or a pet. The pharmaceutical conposition

further conprises a pharmaceutically acceptable
Metlgodsifoi teanisfectinga AntleicECGERsegnendzoidip abogdcsll diedmown in the art. To

N . 0 . ant | | . v be .

ensiil 3A0R0E dnlhrebiiteftiy, SR8 MERERL mTRbefouded  the host cell as
welldT His isrnrngemya'lceomptbshe@)tgyi qmi—temsfectiq_:n oina plasiosiageofiiog the
reccffRAL S QRRle ROATFRESU 463l RLAGI 6B, Yo RBSTBCON Seqrase,

0 provide suitable Tormilations or' Conmpositions to
usecbtd)gbﬂniesw@m atMstxaajlivepilos sysjtd:rh_\l\c'ttanl_m@corrdspoadipg gsfoembémas_e recognition

. e | , rat. S .
site THE AT ol BT SHeL R R Byl CmbAThE i bleliosdy BELAession
vectdis ibeemsfectad) mis te. ceipe apgrecsinglateactigutheradly obtaining a polyclonal
cell i mAﬂér%%{l\?e{l ',% E‘B?I%CIEO% O%I&él%%ggh VE&Brseéﬂlmlt%nsfected individually

adm ni'strati’on rmy be parenteral, Tntravenous,
into thet hrost cell, dreretly, gemetatioy aretergion iohindavitustedlldings (each cell line

i r A neal i L. . SOl i r .
prodyfl BRGNS parflbl A BERe SRS BART b8 bon Banstection
(individpahdr gblyolesaljrase then seletthe fdrsitenspéqifid inggiahts ehdadapisd to grow in

" ) Co o : o .
ol YRS e G0l ey AEROU A Eh LBk Bebror o
transfactioanHéwl traAGfdotiomuaa pedormedandividoallyetheriedivibeal cell lines are

1 N ed | e.for I
ona QT A1 s BB LB B NOR S Ron Preeray
cell ipress/tiit simitargameliferatier mtqw arpandidod ynexpressiondeveds enarselected for the
generation of the polyclonal cell line. The polyclonal cell line is then generated by mixing the

each

individual cell lines in a predefined ratio. Generally, a polyclonal master cell bank (pMCB), a
polyclonal research cell bank (pRCB) and/or a polyclonal working cell bank (pWCB) are laid

down from the polyclonal cell line. The polyclonal cell line is generated by mixing the
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per se, for exanple, by nmeans of conventi onal

di ssolving, lyophilizing, mxing, granulating or
w@enBaetisdni ng processes. The pharnmaceutical PCT/DK2008/050047

conpositions may be fornul ated according to 25

conventional pharnmaceutical ¥ actice (see for exanple,

in Rem ngton: The Sci ence and Practl ce of Pharnacy

i pelHicieh i Piacained i) tisaiqiiane sl BR e BRchuieq juampovies

therély ddnardtingediywidnal ebareh @ngarﬂO@RGB) obwRERF celkbakdpMCB) from

which QY ) BT 60 e (W B GAIE b a5 IS oy Sxpancli cells from the

resela Rl & thR5fdr, ceR BEn i€ She GeSdaroh é@IQiaﬂﬂilstrﬁﬁWrﬁP)Ofd)‘B prod® of concept studies,

SO| tions or ensi ons, are used [epare . .
in WB‘H%M éPeLth‘ﬁﬁw RGt GRAOPESE %‘fhE‘aBY Eg’é’ﬂfﬁ’af arfiPedies G5 the
PO|ybIBn:§If¢@II GRs® thé rriag@alfa bltall b:fmd NeaaIRsihkl mtss i@ pah@FIUHREN to lay
ive ingredien a

dOWf-béﬂ e 27 PUBESSY- %@é@%é&%ﬁ '? ﬁxéal@éerdr? BFW appoule from
the SIM@BaA beRIXPaiddd, to $ayCdovi0d Héw PIMCEr suspensi ons may,
if possible, be produced prior to use. The
pharmaceuti cal conpositions may be sterilized and/or
Onersmybazitmaaitios thegpresquit @vestionfion p@mmnblecqumes eapalile vlsxpressing a
stabilizers,wetting and/ ng agents,
recofiiicist pREERER Sbpd e diibodpn e mera YHeRBHT <
pressure and/or buffers, and 5 are prepared in a
A fullRE o‘aﬂ%}ﬂ P e 5‘psf'igsenft %rver?txo%q? EWR%IOHS%% Il% Whereln each
conven lohal °dr s I'yo I"ZI'ng process
individual seli idl caphe Dtﬁ)@r@sw@wsspecms Vareed iva xodiogipair sand the poncIonaI cell
line %éé 3 &\ﬁ'@e n[é tcaé%:orlg ?fé%gess légaZér ggt?o% qf Hlarﬁdaf eﬁlg% H&balrs where
eacr_db!_xantam pgiokyaddey Iap;alntHElGRRamltxmdyg%rlewrabiy th-él'[@”ectlon of Vyand V.
. X I | . .
codihdER: 8 ToBRRERAT b aRURRYTRE Fihe Mt SEbrarenuinvention
al so to introducing the conpositions into anmpoul es or
A re%(?]rﬁ!r)lﬁr%@gb&ttllﬁgg éd?%)o%glgh {E?glﬁgﬁége%'t Fﬁé@ho rﬂ% be manufactured by
cultiaipg o iamogleyfrom %M%ppamampfapreatq n@sium fop pefedip@bf §me allowing
for sﬁﬁ%f@n? ré’g%' f%ln}fbc?cﬁ/t/éintggli/r?e%’ E%dﬁﬂa)’ce?lq%b ?@Efn¥ %table (The

ar edi armace conposi t1ons acco
wmctOMels |anpre)mnil'ctbeiy palyvees, 15fdays erdpideys)i Guitiing nokiBedsf smcmas fed

batch & Eeﬁ@siémmég bkhE (F Ofd) rgéo laﬁﬁboog/ gsiti%(ias obtained from the

t
cultt?r; ?ﬂﬁ%ﬁlﬁlﬂ g%gyrd@d bybr@nmn’ﬁpnalsxueiﬁ%log geqhumlﬁs.i Adftinityi ahoeihatography
combfich R SBFLA SR kgl AR B0 (LD Bl B Boaony
hydnopliehi@interaetions bod geldlitrationdias ifreayiertly beeowisedfor thespuaifipation of
1IgG fl%rlo@lng pﬁﬁﬁéa%oﬁﬁh&?%%héé)gfcﬁﬂng WBT\FIJL%T ﬁ%qlbg%slﬁ% F%chlonal

‘therapéut| ¢ agent m ni ster
antltw;w@nmpoﬁltlgmtsraseaﬁaedbﬂoegxeuaple hi icvesshpnge @Tromh@graphy The

char%@l@ﬁ%trontotﬁ Eu&]\flﬁ{ §r11t|boa$ gllfg l%h E@Eé@lb@& (ﬁ @&a.PW\Nb%o%fom%s
atient, e fornulat e conmpound exci pi ent
(herabwmmr@orathefﬁremxi ni stration. Therapeutic uses of
the conpositions according to the invention The
phar maceutical conpositions according to the present
An gltairative Biethes\of sapreseg f Grixtupgeof antibodies in a recombinant host is

described in WO 2004/009618. This method produces antibodies with different heavy chains
associated with the same light chain from a single cell line. This approach may be applicable

if the anti-EGFR antibody composition is produced from a combinatorial library.
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treatnment or anelioration of a disease in a mammal.
Conditions that can be treated or 25 prevented with
WO bmspodasent phar maceuti cal conpositions i ncl UBKET/DK2008/050047
prevention, and treatnment of patients cancer can
preferably be subjected to t4ferapeutic treatnment with
a phar maceuti cal conposition according to the present
nve 91e enbodi ment of the present invention is
7ﬁe§wﬁ%‘h%ﬁm6F’BP§ventlng, treating or ameliorating one

or nore synptons associated with cancer in a mammal,

Aol Rt Ap S BITL T isu)  SipBER b TR i oot
ingredierg@antantifBGFR aotibody @oslabsitltmammitl EG¥R 28684t16ht 83b or another

anti E%gmggﬁ(pgﬁfgﬁﬁog% ;;tgrl%ggs@g?%ﬁltal ] nt O]lcc blnc?ng molecule of
the ineaiohi Pr@fdrabl@rthe boily mgrmiuesu dfisach chombGSIKDdirEIS@htantl EGFR

recopfiPhafiboo] ferPBs BT Bno G OdnE PEREB LSS S b cppositons
are injempto i agsbioatiah edd/of preverdionaindion traatnientrobdancer. _Preferably the
Phagiira i et rdn B Sifrod K PO e, § PRBaF BeTrRa. or 4 pet
accordance with the present invention are indicated in
Thehﬁ%rbnﬁeel;c%géégs gé ésﬂ?o%lrfplrgib% &oﬁg)lrié%:%zgg%rﬁazzg%t? %ﬂf ?cc Fe{%le excipient.
anong others, the follow ng tunour types appear to
. . f i ndi f - . ' .
ArBAE g LS S B NE 58 SR BE ey g gaminiere
withineciharmadeuticalysanseptabtel dilubningargemoeexcifent] in uoi Winegs form.
Con%\%ﬁtﬁagljﬁ%gﬂ%%eypgégx oc{fi?é f1f Ib%?aﬁn {));Hdg[ g&n\)tlcaaa%iﬁlage formulations or
compbsititnsdb admatyesto padgnis abth wenedielnapyreferned egjedinen éne
admﬁr{‘sqlfaﬂgb( is tHQ@PS@FcS H%@%Hing 1R it SAhRded Bfté‘r”é %%%@F 8§ndutfbn has
accor dance sent 1nvention in co
beewiann@sedhénbammoa'mﬂmt&e of adnalnistratemphay bé ematpyad, for example

sl 0 B Ao e PLLURAN, LRI Bold Sihuscu,
intrageidon¢alninbanasat, ab@@plesumﬁosﬁw orrovelradinonistrajiost Bercxaaple,

pharfrﬁcﬁg\%tlc%n% ﬁl%ﬁ@ﬁkdmg BEi rFtlﬂsrf@rPrVof IS{LEJ 9&9&&@%?%9%%{'0}1& For oral
ress effectiveness as assesse uctto
adminigition.mesd tabe wedtected agarmstail@gradtayort o thegigo@chshrilintranasal
f .

rorn 38 USSR USRALISAR e VARG pIRRRO s rops, o
aerqsh'@r apy by reducing dose-related toxicity of the

chenot herapeutic agent. Prior art anti-EG-R anti bodi es

have been, or are 20 being, utilized in several
The ghpimrsertical eppeianstof thel rresent HyRDBIGNATE BFeR&Ir¢hintay@anner known
per g‘mxaﬁ{p?eoﬁywééngrbf cAEhfSRPYRSINIfg, %ﬂtlém@dﬁﬂxﬁ@{ﬁiéﬂulatmg or

bi tux: advanced prostrate carci nona), ciS$p

conf@gjg@mglp(ocesggsﬁél}ﬁ@é@aﬁ@@{@ug% CABIERSIBPNS mgm@e formulated according to
con\%flghﬂﬁﬂgﬁaaceh@é@kra(:ﬁf@ sb&Xor REFBRL mCi@é}ﬁl‘ﬁbaon fscience and

he I nvention I‘OVI

doxorubi cin
Pragyre phiBleasmack 2\30”&?@ )Qded R EpgiRE, ﬂgo%dlmmqoﬁdwlams & Wilkins,
Phil &S IHA 854 BficyklBedia of Pharmaceutical Technology, eds. J. Swarbrick and J.

C. Boylan, 1988-1999, Marcel Dekker, New York, NY).

Preferably solutions or suspensions of the active ingredient, and especially isotonic aqueous
solutions or suspensions, are used to prepare pharmaceutical compositions of the present

invention. In the case of lyophilized compositions that comprise the active ingredient alone



10

15

20

25

30

25 invention and at | east one conpound capabl e

i nducing differentiation of cancer cells as a
wa@eoubitas3 on for the sinultaneous, separate orPCT/DK2008/050047

successive adm nistration in cancer therapy. By

conmbi ni ng the anti body conpo¥ tions of the invention

W th agents known to induce termnal differentiation

of cancer ce|lls, the effect, i nproved further.

an e
or toﬁﬁ@eét"”th é‘a?é‘f”%ﬁ@r uAgn H§8':“ S SUSRRRS{NE may. if

posﬂm@tme rodsdesitgrivg tdsel Fhé bﬁarma@@umbal cetpdsitns MiBtieédized
reti

noi.c acids
and B Y KomBTE PO Ry PN PEREUBIV s PoleT Hiting andior
emuvsufyuagta@er@(s 3§0Iutﬁl&bﬂsx Bélt)ﬂ@r %Qlatlﬁ@ﬂ@td%ho%@tptéé@hl%dand/or buffers, and
cept,orgamm, 12- 2098/10 é g PCT/ 008/050 47
are grgpfft gfirlré g@&qsylfrm%}%|seigr SXUPRe By means o conventlonal dissolving or

Iyophﬁiﬁﬁ@ﬁfd&hékﬁée‘rm saiacelasAsdst, subpsmsfn@rnﬁamngcrr@uvtscosuty -increasing

subsyEiea, 456,75 SORLET G Bavicete Rt remedviceluerey BN

po|yv|h?|pgf@upn@ong¢|§ttn ng of retinoic acid, phenylbutyrate,
trans-retinoic acid, active form vitamn D. 5

Phar maceutical articles conprising an anti body
The Grjentios icompositdnst dre p'rafpaeaftt in@os@ntiramahesraindensterile conditions; the
chenpt her apeut i nti neopl asti.c co
same SpRTs e BaedaPe i PUPSRRIsTS Ot A PRRES O VB A sepling of the
containesuccessi ve administration in cancer therapy. The
chenot her apeuti ¢ conpound may be sel ected fromthe
group consisting of adrianycin, cisplatin, taxol,
The goammadei téah cornpesitioms aompfiselbom@mppraxintataly, 1% icedpppddamate)y 95%,
[ 0] t
pref&%gly fr][on{]%pseo“ar&ar[?]agebgldgg @?%E&g%ﬁ% Oea%ﬁoﬁ, Q{tﬁgwgggdlgﬁt Ighegrﬂt%ceutlcal
compnsa’amw amondmgrtortim ineerdion nody ey farwexampteha lamttddsecﬂmrefs such as in
e R DSOS AL RS ! BB, T oggons car
be adesnustesdde hematl emﬂ|\t|duadBJlghherapeLdfcaII)amrtprwmlamcally effective amounts
a h t e
(e on e AR DS E P el Pl BhFfH 6 Brovice
therapyaioda diseage olhandjipn. 'ﬂttie prefegied glosgmenaf: tha'rhpmugtagbnttdlbng
admﬁ‘u gt&% ?QM(%'I)} tg%h {a?n@on séféht / rllég]eg %9‘@3 sév%rlﬁ/rbtflttpeogdn%gr lttﬂa overall
ccor ance
healthstatus @l thel reeintéduéad patﬂntktbelrfmfmuiahlon af:’d:lerodmn)oendvemtplemte and its
tion can be utilised as a diagnosti c,
rom@BﬁéﬁﬂhshQM§? In such a role, antibodies of the
invention will localize to both solid tunours, as well
; ng EGFR In
The et BF o SIS aordif I AR "0 50" he
i nvention as imaging agents, the antibodies can be

The %ﬁgﬁnéc@uﬁ’&ﬂ; b%bé@tlo?l'éra%&aln 16 @t ﬁg%nt wﬂ(enﬁd?t r'nQ){ bEERESor the

pre- surglca screen as
treamﬁé\t at ameherr@uqndtt/atcbsewé@é"r aremmalhGendiianshatcapdedreated or

pre\éﬂ%%thrtﬁé Bfddent ;fﬂérr(tacédﬂkal%Bmpbglﬁor?g‘lhblgggkﬂrek}@&mblegﬁ‘d treatment

used as an I magln ag ent hase human cl i ni cal
of patieis cangerran RpeSthaRe ﬁ@J%ﬁt@cb@éb@raee@lcéfﬁ@érﬁ@ndw@ea |

pharlrrtH&Q ti GRESH PR ackBi WY toBhe fresent-infddtibn. Cancer I nst.
97 104 (1991). Patlents were followed with 25

st angjatd anterior and posterior gamma canera.
OneRnfdddithéRIoy tHéasrasdmthve afidrds bhadthad bf BeldrinY, treating or ameliorating

one or more symptoms associated with cancer in a mammal, comprising administering an
effective amount of an anti-EGFR recombinant antibody composition of the present invention

to said mammal.
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| esions and |large netastatic |estions were identified,
while only one-half of small netastatic |[|esions

w@ vdao4183 cn) were detected. Tyrosine ki nase i PEI/DKR@8®H350047
(TKIs) are synthetic, mainly quinazoline-derived, |ow
mol ecul ar wei ght nol ecul es ¥that interact with the
intracel lul ar tyrosi ne ki nase domai n of receptors and

B A% SR ROUEES P SISy L

ant.@ddtye:orr@aym@rabf th&bgeskeht ialérilion dbr tike gRIpaRIBNbf & BEMPeLitish for the

nealgggt ARG & BB I B 57 MEIBISTABT'S cERAEY Mt cancer in a
manfrkél- 1033), EKB WD 2008/ 104183 PCT/DK2008/050047 53
569 and PKI-1 66 are targeting the EGFR. Conbi nati on
treatnment of TKIs and anti-EGFR has shown to be
Prefobsf thei mhmbat in therembudiment dbove id 4 buragai desiestic animal or a pet.
EGFR- dependent cancer cells. Pharmaceutical articles
conprising an anti body conposition of the invention
Antilbotiesaih aceardnanweith hKipresengievemtipn EGE-Rdivatedde thesmbtmsma)f certain
at.i f I o
SOI'GC@%Q%SF’\%&&&%%% E{frpé%rn&* féc‘?&g H&gd.ﬁ&%‘g‘;’er amp% gsfor tIﬁvels among
othessytiid folmkieg tuneournypesiappesr to rpoéssadéprefmdamdlmtbné rtaéasgnu/arian,
) it ni (vl Lt TKS)
COIOMeE'JiuBlOI%fOr%—JS% Bl paﬁﬁﬁ%ﬁ HV% &%%ckR a{ﬁgi n&ﬂa}l cell lung cancer.
In cc(ﬁMEGIFERZ\MIh deachalf iﬂmseemdjcmlpnerth@p dnmealalalth\rtayd)appear to offer distinct
he present invention are used in
po’te%ﬁ%r\‘g%sf Hgﬂ%\y\dﬁ’{(#sot her antibody therapeutics. Exanples
of these include e.g. antibodies 10 agai nst HER2
)
AdJU%EE\f gﬁgrtah? In %Bﬁmytgﬁ:tpérgggsédgﬁ%tg %/\I}dtﬂjlj&’o tﬁ%tro%tgg ith aPthOdIeS in
accdrgametitrtha peesesidvéntion dnedmiinaton wuftmcfaerm@tg@rﬁpeuktwmm
antlﬁe%ﬁjoa‘csﬁ{lé ?%)’érﬁ'taﬁd/f)fe Ad?atl% tﬁeé?gpx} W{[}ﬂnﬁﬁftta?d%s I%ﬂ&habove will be

at ment
treatedvnder pretdcaltbydhe aﬂ@h@reﬁfeaﬂtlb@fﬂl% pkthe frivieotieytostandaed first and

secc?h'atlfhgq ;?l)? @Bbél d%Ql n@&vllltarb%res'sré\ffgi?ﬁ\)g Qéﬁg@g&% Wreductlon in
e- agents I nc ut ar e
tumourmassdstwelles th@ablhtyltnaﬂ*ctuce nBedl [doskd Pfsstdnsiagd chemezneramd These

doséode r%buct@ﬁ§ﬁnlﬁﬂlg\g%gf&t%nglfarém pcgér'i e@tthé}gﬁy\p%L&iuﬁﬂg%itolg%ﬁelated

r antibodies In accoradarnce Wt e |1 nven
toxidifs of th@tchybmoth@eamutid@gwtnﬁ’wimcﬁrt eirk QF R agbddig have been, or are

beln%oﬁﬁlkgcﬁfnageg?ﬁ;?ggﬁbtl?% 8%&6@ HBWC@%OW@QH x\fgﬂ rf'f'ﬂé"‘&ﬁtiﬁ‘f;Pc!'lherapeutlc or
antmqap@tash(aggmﬁdr@m\/@(ﬂbltuxh@d\@zggd gﬁﬁpstr@t@dyrqunzq) cisplatin (Exbitux:

advér?é@@%@gé ﬁgﬁﬁé%@qmﬁbﬁkﬁﬁﬁ%)‘“ﬁt%l %ggigxz(. btégéegt% ?@%ﬁg
dOXQrubmledErhﬂnX)/\n th the safety studies. Accordingly, we

woul d expect that dosing in patients with anti bodies

in accordance with the invention can be in this range
The pventingeprovidee phripaceyicahartielgn gempisimpan antdody ggmaesition of the
mveﬁﬂ?ﬁ aﬂd étlleés?gﬁé Borﬁ%drﬁiac%'pgbﬂ% md%ﬁﬂg%ér@nt%@éﬁgf cateer cells as a

posed to the conventional neasurenent of dose in

comh@pk@ for esimulanerusnsrPalgis et USAe Sl eARNTiRiBiEatpNdR Canfgr therapy.
By chfhbfhifiPR% eRtissy &%o@ﬂoﬁ@a@ﬁHé RIVBRfort Wi adehtdetaNBhdiRe

i ncl ude patients of
terminal differentiation of cancer cells, the effect can be improved further.

The at least one compound may be selected from the group consisting of retinoic acid,
trans-retinoic acids, cis-retinoic acids, phenylbutyrate, nerve growth factor, dimethyl

sulfoxide, active form vitamin D(3), peroxisome proliferator-activated receptorgamma, 12-O-
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all sizes frominfants to adults. The prescribing

i nformati on avail able for Erbitux (Cetuximb) includes
w@ooosno4i8al 120 m nutes |V infusion of 400 ngP@RDPK2008/050047

foll owed by weekly 60 m n infusions of 250 ng/ n2.

These dosages are reconmmended for stand al one

treatnment as well as for conbination with radi ati on 30

Vect i ni tunumab) the re
e GGAD g e K Goctae: MLl IS Bos SegETH JARS0B0aS gropn factor-
betal BN@rlct: H%Ri 2(9@&1 AIQFPl&% %ﬁéﬁ)@@@f&&@@l@lhe Edmpdiend is selected from
cted c

ex osa
the %[HEFP EYRsting 8ﬁ{ﬁ 'UPr'ﬁr?ﬁl?) 8“@‘%‘1‘%?% el ﬁ?nsd%@eo'&s@c'é VR erm
vitargfh uMax- EGFr, fol | owed by weekly infusions of a

mai nt enance dose until disease progression. The

mai nt enance dose will be adjusted as necessary until
Phairazeufied iatictesdemplioing aa adtiselyl ciorr‘ido'sitign skﬂhe imv@stion aifd &tdeast one

a_maxi X sage
che o PRHEo" iS4 Brifly™ oUPF A5PeeF PATBIRTD g the
simyaodiisl selesateigpkucieksive é’hmlrﬂstnanomm cathosi thgrapf/ Tt i body
compositions of the res vention are likely to be.
cherfp B RRRU It Fariie Foted R i S2uB shas {8t afamion.
cisplaitmaaka, ddxoamidin, Esgaecant flupockyeisidibs, ixaliptatinend irinotecan.
Vecti bix) used in the clinic today. Data froma six
week toxicology study in Cynonol gus nonkeys showed no
Monsthgrepyofn cnactivastitvhe nsenf thatanbiomiijescio mposdanaenwit the ipeesent
mvev\ﬂor} |Htr{éo%&éﬁé%ac’gfylc9f t@—ﬂea T{[{E}%t%ﬁﬁmlg%ié r%a)(]‘j Bé Sgﬁg%r%r%gcgéat q?‘uts without
a chambiheoafieaic osadineoplasie agenh|P<cec(l|eocahp‘sldtsm)lera'f¢mmrough use of
i f 1. I [
anig ot e ARt 6 Breoat e R0 R0 SRR narsg
demoﬁst?aﬁé)d pogitv2 rebllshasta stasd-atoes thangépy. 7.5 ng/ kg for a
hurran with body surface of 1.8 n2 and 60 kg body
wei ght. Furthernore, an initial |oadi ng dose of 400
Imagigg ARertt Tlanggrablegmgratradlmuwgfe Kepof, gitriem UYR o antibiediss dy
ace St @Sfthe pietelt HviliioRE1eRpH e PORY ) Aty FboliEs n
acccdquenmth tbelpras@nynmlpoaahég uaHS@d@spae@a@rwsﬂ@ imeging @pent. In
sucﬁ g Folgec{nltlg&fl QF thl hﬁ/eﬁﬁfn' \plﬂqjdc%ﬁzé {8 bofif cﬁlﬁq@rHSSrs %\Weﬁ Qse
I nvent nve onal 1 ntravenous de
met@t@tmjﬁﬂmwofb‘@lls pxpresaingnit@r 8- elonvegtipnvéitiing qsr_eofftbe antiodies of
the |H@érﬁ?|5h LY wﬂgclq hgggé“@ -thd \6%re's dafl b%%@ﬁ‘ﬁjf é&%tiﬁ%gngica% treatment
tunours in erl tone cavity, such as tunburs o
of salidduroorsy BeBothis presuigichlsereeneh mell daétpost ogerative follpy to determine
. i i I . .
wha tefor IR ARRRTE] AT AT MR PlbIBhRERER uscd o5 g imaging
agentime lthaaé hyroamtlinical frial @matlbnidwawhganmseetablensqaamous cell lung
carcﬁl'omalsang\@%PQ J 5@t @'aﬂcesr%étd% & ffﬁ&l ﬁgﬁfﬁﬂﬁﬁts were followed with
cul hat 1s appropriate for're
stangendfanigrion an@@gﬂgﬁmgapgna g@n@ria Pugliminaay ﬂ@t@lmm@ated that all primary
: ' i.ah: f :
s BRS04 00 el PO AR e RO ot b S pprase
lesianisdurder iltsotyverggetastedi t h any protein or antl body
i nfusi on based ther apeuti c, safety concerns are
related primril (i) cytokine rel ease syndrone,
Tyrgsing kinase fiuitilkitess di s)faée,gynth%twamaﬁ@/ quirgZofire-derivie, lowemolecular
weight molecules that interact with the intracellular tyrosine kinase domain of receptors and
inhibiting ligand-induced receptor phosphorylation by competing for the intracellular Mg-ATP
binding site. Several TKis in clinical development including Gefitinib (Iressa, ZD1839),

Erlobtinib (Tarceva, OSI-774), Lapatinib, (Tykerb, GW572016), Canertinib (CI-1033), EKB-
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devel opnent of an imrunogenic response to the nmateri al
(i.e., developnment of human anti bodies by the patient

wo eooshet1snt | body t herapeutic, or HAHA or HACA PCT/DK2008/050047
response), and (iii) toxicity to normal cells that
express the EGF receptor, e.% , hepatocytes which
express 30 EGFR Standard tests and follow up wi || be

569 g PKETPG P PIALPS et BrCal PRy et ad ki and ant-£arR

has 6RO tyer@eibngtie |ni \Ncc@id ihvatld &gdinst ECHR-ddpenasmeshcer cells.

ha%&%ﬁ@ggﬁgwwnsggén [§|n3 Vséi\girr%p%g /gr:llg‘ﬁ%ughrévlentlon and at least one
TKI w@mmbmFtR ﬁfaytb@QJsbﬂ‘éQ Atdofbiriadiodl foraied sichultdnabuagsupatdts or

Ki t t t ti

SucqsHG PR TSy AL . GeeERt (e ML B BlcHerapirs fclude:

Sordi® raigm nﬁtﬂtldlélRTKBP;S@gﬂlhi@r(MédlilpiﬂRﬂth wl,:rnsburqwhgb]ngOR) RAD001
a | abe or non apel e or

(mTQ%E bgﬁ?fﬁo&ggﬁﬁ%gr The kit may be used to identify

individuals inflicted with cancer associated with

R_EXANPLES . EXAMPLE 1

in of e TERGRRR P A omRAION PN PESe R OB R SRed i

combinatormwity otber ARBBHP tméiram_u(i&t. _E&ama@ls?o;‘] tHéa@%)a flrwﬂrcbtw emhtibodies

ni zat.i ons n| ect ns W,t | eren
agaipSl He A2 Rspitiof AR Ve @l ath T Fettideh cSor i dug appibooy

compesilichs of Ganpresaitateyitiavadel .labt ¢ EBhtbngtiontvaihns §deibknown to

stlmg%f?e qs of ﬁtg#r%ﬁﬁﬁﬁ%{%{%o%g blrbq%lﬁg &l)esynel‘r“ zealélngc{o enﬁanced
mmummrmd%éd e:mh;anbememtnf Iﬂwléﬁlcdwmmeaﬁﬁﬁbdgmbrﬁﬁémmk bf the

mveF Ced %SfEUSI R t%\gragﬁﬁtéeﬂqdﬁl}icﬁ%rbdp%éﬁl rﬂoq I|m|ted to
recohmlrmmnmte(rhﬂd)ws (eagslb-mrmidumzr)]g a Tobacco Etch Virus
(TEV)-cl eavage site in addition to a Hi s-tag descri bed
in Exanpl e 10b. In sone cases the ECD of EGFR was
Dose soll &oet dhAdTENsipatonease cl eavage and subsequent
purification on a N ckel colum. The human
head- and- neck cancer cell line, HN5 (Easty DM Easty
Whilespecitie d@fﬂ'ngRLO,r anifbodinsdg hegergancButithehe vemiondhasaret get been

detefﬁ%dJ afthd I 7Jo%é%§rati3ﬁ§c$}%@&‘et8?ﬁiﬁ%@@ﬁ@aggweég'wa'rié&%ith the

ron1s uanous carcl nonmas O
similage ptodyctdkpelesg iCr2§5 apihitex) that eas/beentapprevedpt log €R2% pitibody is

typidc%'ﬁ)? BelHégg Ithq%?%%nstﬂgﬁ}{géa&ﬂ?ggi\%o tﬁﬁ/%g O%'l‘@ré@e lower doses
useq erly &l cqmep’um \@ﬁrtuﬁpafeyﬁw«gpy decotdinghrivieSuelildiaxpect that dosing in
patléﬁg \l/\'/}fﬁtaﬁtltﬁ)rc‘i%s]m (g%é% ﬁ |fhr}hl§HvERﬁd391r%W 03 |B§§£ Pé'n%eeo?ﬂ'\]/ver

nuni zat 1 on
perhapwshhmraregﬂe @fn50ﬁo 399pmnaradd st (pprim gidadieusg Poging in mg/m?, as

| I |
onn B3 CHIERISTO Lo ARof Lesd SRS 5T, 8 SR B o
surfgfiesAreal ghthip aaerhvenient dosing measurement that is designed to include patients of

all sizes from infants to adults.

The prescribing information available for Erbitux (Cetuximab) includes an initial 120 minutes
IV infusion of 400 mg/m?, followed by weekly 60 min infusions of 250 mg/m?. These dosages
are recommended for stand alone treatment as well as for combination with radiation
therapy. For Vectibix (panitumumab) the recommended dose is 6 mg/kg administered over

60 minutes every 14 days.
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resuspension in 15 m sterile PBS. WO 2008/ 104183

PCT/ DK2008/ 050047 56 Cells or antigen were diluted in
w@B®Bsamdss hen m xed 1:1 with Freund' s Adj uvantPCT/DK2008/050047

Adjuvant is wused to enhance and nodul ate the i mmune

response. For the first inmffizati ons Conplete

Freund' s Adj uvant (CFA) was used whereas | nconplete

Freund' s Ad vant FA or .the subse uen
The i i1 Ghacsa0r A Bentiab s U Rl it GBRoimab) i ar
initict @ 6FDEEBIMGIkgBf R VRk-EBFr$follSwedBy Weékly tididhstd awhaifenance dose

heat-kill ed, . dri cobacteri um ecies are a
i BT ARSSICD 11Eg A QB RHE dasP vl B el regeresghy i the
patidri? d8vd|EFs 12 BESSIingitieysien afshi imetd ATRARINUN BS$EOGTSIB rAglg bSHUMax-

G 18nes eyt Rnpse Ly’ A Rl (e’ product descrpton).
i mruni zati ons. The enul sions were tested by adding a
on _the rface of .a glass with water. 1f the .
Theéfl]rB 2 rd8ﬂﬁ$’ HEa%g’OS% SOQP%%t'Ork%ﬁgﬁErRI PRI VRN %fBI“Eg%%Ibe limited
by thehextdrid of lklecéshmbsan/ebevnpenémcmadl arfirit GFRtaabbaies (Erbitux and

| si d t . i ng. t h
veoiuRtH T nE e e T 51 ol 68 ek e B o T parpleus
moneyseshésed rfocsigreaif Iskmlrmrewheroan amtrbotipbaﬂnpomldreofrtlee: mivmet(?bn was
admg]létgﬂleg%%)a%gg? e%LHmlgntg?] Wweis é’ﬁﬁ%’ ﬁ)dttrgﬂtrreerpi rV]Vétﬁ Iﬁtggl? @e monoclonal
antibdujiesatsed irs thedlisic jexdhgyleneal). Thibs whaibedyucehpotitioas 9f, the invention can

ve iR A% ouiniapn it vectbt G RIEH 580 el hnightdniates into

75 rdg&bcﬂ@raat fhwoman altid bbdesisfalce eh $.8wet @nd G0Kkm@ly vegight. Furthermore, an

|n|t|a:J Egp ¢ %«%%&%@bmg&:},g( rané?.%tlgls Hﬁ? |12 ingZl%gefor ﬁgeg&agt"\@a‘ body surface of
1.8 mhanmgtm kty bedy weighat) mayesugiyanskdorei the subseqiRBRNIweE&Qosingh
10% FBS and centrifuged at 300Xg for 5 m nutes. The
cell pellet was resuspended in RPM 1640 with 1 % FBS,
Threfei distmcedelivetyrappgiache Saremxpested tmiee bisdftldor (eBibary 34 0@CBitibodies in
acco%]ghc%% {hetﬁtt—} %Q/thYo %%Hérftlléggltlhtpepmng hsed&ﬁla@d@ﬁwe%hm%gl(y be the
cryopreéese ed" resuspensron in t 70
stanM@%Myﬂe@n@nedmms mejapityeof tallTlOHrSSB@NGVEri in cBA@Stion with
i Ag. N cel: Vi.a
@5 1 P9 gelitant RIS WL 85 Bl qtbiPbifer ot
and thredlikef Ietrawltmrtealsdrmmstrab@ may Iproveefa\s:twrd_nble fopobwd@ring higl dose of
antltgﬂdg a‘t"\;ﬁ'lmegtghgad r% Iio rﬂflﬁw{%é:grglb% ggfe\%%n?g.vlé%.GSrirﬁﬁeﬁgﬁgn'&ié?é?rtain solid
tumang pmmlss vasclature tFACSaRBS)ridhe fdr rmdPBS'fwssoraMghbnal perfusion
. e . ]
will @I@Q@E Heln c?rﬂﬂna[g én%og Letglejtsagfétggig%t ﬁ% #@r%[% t%&@urﬁ hvlnﬁ
miniﬁ%el-‘@srt(ténrrndbar\aobemfetheantlbcsiyal ned wi t h anti-CD43-FI TC
and anti-CD138-PE according to the specific dilution
to a final concentration of app. 5 pg/m. Cells were
As withanyaretdingr agtbddyrinfasionbasettherapediin, kafeButpnegmeare iglated

: .S, : 0 . :
oGR8 5 ERME 21488, 1 BTSRRI AU s o
develermert @& dn {omunagipic respesetio e mateligdi-padew!dAGSt PB8IMan
antiti\%iﬁsedy)the BAFL & e MEE&yHESBOURN b MABRTd: $AACAtpdfse), and (iii)

toxicity to normal cells that express the EGF receptor, e.g., hepatocytes which express

EGFR. Standard tests and follow up will be utilised to monitor each of these safety concerns.
In particular, liver function will be monitored frequently during clinical trails in order to assess

damage to the liver, if any.
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PCR- pl ates, containing PCR reaction buffer (see

bel ow), and spun down for 2 m n 400Xg WO 2008/ 104183
wEFansMKARD8/ 050047 57 before the plates were PCDDPER00ANI0047

-80C. Plasma cells were gated as CD43-positive/CD-1 38

positive as shown in Figure % Linkage of cognate VH

and VL pairs The |linkage of VH and VL codi ng sequences

erfornmed on the single cells gated as 5 plasna

D’agé’QIS ‘g UG acilitating cognate pairing of the VH and VL

codi ng sequences. The procedure utilized a two step

Anole e PR R T R et B R T I Betes e Rlse Kite gosseging to the

pres€heinpdgritior compRss an s et EGIFRE dT&lde}eS@mmosﬁboa@é;mrmh@mrdmg to the

rve§fFR) Wit RESTRR B s L b 2 o el B8 BB Hefag for non-iabel
deteatiste dhe Git thiesy akdeidpb &bennﬁyiimwvidmdlxinﬂhtédnmﬂt @mcBCGRsociated with
r‘foari ner. é% desired. If Lanbda prinmers 10 are added,
OVeTPI sy PT)E Pocedure shoul d be adapted such that
Lanbda positive cells are not excluded. The principle
for |inkage of cognate VH and VL sequences is
ExXAMPlsg rated in Figure 2. The 96-well PCR pl ates
produced were thawed and the sorted cells served as
tenplate for the nultiplex overl ap-extension RT-PCR
EXAMRLE ¢ Clomigg o ahtivEGRRIadtibodieach wel | before the
single-cell sorting contained reaction buffer (OneStep
RT- PCR Buffer; Q agen), prinmers for 15 RT-PCR (see
ImmUakzb#ord) and RNase inhibitor (RNasin, Pronmega). This
was supplenmented with OneStep RT-PCR Enzynme M x (25x
di lution; Q agen) and dNTP m x (200 pM each) to
Femalet BALB/C hedragi Aeor GG/HE noioe ¢ hd waeksoold) were UB6d fidr immunizations by

L R N e

fromeach cell. Following the RT, the plates were

ConB 25 B LR B B PR e L B AR Bl 34 e0a1)
were] gsad far same 90he ThenupigRignsater aihey alghreeineyrfizatipegirdcambinant
humglé%ﬁ? A_HEFE@WRVFZ b&ﬁ g)W'atslﬂfu%%rgﬁr%lte%ir}f\glaraeﬁﬁ%Bnéigtrngzoq’ the ECD of

gen
EGHRR grE&hryll ghg i mamigsowraRophened Ghbr elsg ingluginges TolEgcp Etch Virus

(TE\@f 5I§é'va§¥ Gltd PaddfiRh tb g%@%@icﬁ%c% iR ESBmpROrateid sd:)n%cazsgs the

were prepared w oW ng mxture in
ECDa@fo'iGﬁ@Mrasa@dJatm by éG¥tirolesje cloavagesnd suhseqyienepurification on a
Nick&P, tration: 1x FastStart buffer (Roche), dNTP m x
ICK% %&EM each), nested primer mx (see Table 4),
Phusi on DNA Pol ynerase (0.08 U; Finnzynmes) and

The 'ﬁaﬁfiaﬁ'th@é& ahlb%crfbéjrﬁﬂer Eéfll |Ea"éZMN§ (E!aﬁ?@)lv( ERBnlcROSRSIRL,

| ate for the nested ggr was transferred

Monﬁglﬁﬁﬁ '?-h%“ﬂ% ¢ ﬁﬂJe()EaWéﬂlgﬁﬁJé&l“é@ i’ 6285 ptg hignan Fypigoma cell
IlnesT&'lﬁlvgg%ﬁpsdD%oQE @5%?!10\4%%%%&9%%@ ﬁe@k‘} Q)@prég rlb@é%d?&xlmately

t hernocyl i ng: 35x(30 30 sec at C, 30 se
107 r@@gptgfs/cpﬂ@ere yee Oﬁc@{ bapg@rmwggmgysigglisg\gere cultured in DMEM

med%éW&tQ@%ﬁﬁO% FBS (Fetal Bovine Serum), 3mM Glycerol, 5mM Sodium

Pyruvate and 1% Penicillin Streptomycin. Before each immunization the cells were washed
in PBS, trypsinized with TrypLE and resuspended in growth medium. Subsequently the cell
suspensions was washed twice in PBS by centrifugation at 250Xg for 5 min, dislodging and

resuspension in 15 ml sterile PBS.
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58 Randomy sel ected reactions were analyzed on a 1 %

agarose gel to verify the presence of an
wo@sliaasext ensi on fragnent of approxi mately 8BOI/DK2008/050047

basepairs (bp). The plates were stored at -200C until

further processing of the PGR fragnents. The

repertoires of linked VH and VL coding pairs fromthe

nested PCR we ool ed, w thout m, xi irs from . .
Coll B e ersined PR apd IeBdied L4l HEuhE AfilAn gyvantis
useclﬁ_@)adrf]rm%ﬁcr:]eg@hd m@b@ggerta@ hroihesd Fospdise. Fonhe fig‘ﬂﬁmﬁhuﬁiﬁﬁﬁcltrﬁr(tomplete

| t .chal codl n S uence wa S | ce A (0]
Froug AR (A e SMTeHpa  Geanle BT e A AEaf Was used
for tid QSEB:k@h bﬁerﬂ&minhﬁi&@ﬁbn‘él‘l F@l’igla}(bg-irﬁl-@ﬁ'tdﬁ @W@J@idrgc_:c{rﬁb@@ﬂ ®f ineral oils

. n a const ant | cnal n encodl ng eguence

and &2‘ IS ﬁpr%oi ‘f’ri“g’gﬁ??tgﬁﬂr\e& ?ﬂ'%’s‘\‘lﬁgﬁiftb@@ﬁf'ﬁri"rﬁpﬁ@e? A& %‘E’&gngmﬁ
adjus @Ry ABGEa Abpé SMIBRTFAIVEIARY tavionl-ternk pérBitehde bf Gltimmune
rosppiiah 3o Beired 5t i 181 SRmisHABRS fo LARPENGI RO gBsgnse and IFA i
usecﬁﬁ)‘g El)ltlosemi_éﬁdtqmrﬁuw&lamﬁmfﬂi ?g@lﬁﬂ@? telwtéc{"w ac(dtTrﬁ{Jé IGro@)on the

an P sm e e ! n | N a ota
Surighm T AT i Wi ter H1h ABRORT G S o b b pls o stable and the
injedtiohd 63 B pélemsacealyistdle &nyicdhs wete admditered BRe. at

55C, 45 sec at 72C), 10 mn at 72C. The resulting PCR

fragnent was purified by preparative 1% agarose gel
Depéfdieg ec threogphed@si(see THtde plibf0e figrntyedoPCR ciliisaganrentsed for each

riod]ap i Felal BER PRl TIeatBon ATl weRS s e FEK M 0o i or 200
ul ereulls'@d! gpegeig‘igcnn tihé\[splwwlileg irﬁéctibgségbt(%ﬁs%érfdlrﬂntemisulfg:utar;eousl;/ (s.c.),
. i Ci overl ap ext.ensi on otal vol une
m“aigwpﬂ?ﬂ&ﬁHX)ﬂUHﬁﬁ”ﬁgﬂigNgconstant encoging regi on

fragment (1.4 ng/pl), purified pooled PCR fragnment

ng/ , ! : X

el RS hicelerd B0 R Rete) BRBRE AN 1 sglospg were
rem@\@dzangd; traRefeivedl to 44 ke tSt siraindn (€ draing¢ ReEIvey34 /@NTRerels were

mac%?a%)d %g%%gﬁ@% f”t%gr‘%\aén?é& mec!’oloalggl\/lkl)ﬁé{q \z/gﬁ P@%'tl'-;g;é gnd centrifuged

see ction Was su
at 30{d fonb nynutbe rTinecet peley wa restispesdeddb GPNISHEEB QvithelCo &BS, filtered

ovo 355845 1Rt OBt ST Bl 25 L s
was loyyopraspaedtafteerebUsmaionse FGE| with2B) % DMI® apth roeayi sells stored at -

oA nserti of cognate VH and VL coding pairs into a
80‘%8?@5%%%%“%@ ‘or In order to identify antibodies with

bi nding specificity to EGFR, the VH and VL codi ng
FA aﬁ%#@gfleggg%ﬁ%%;f%vo%SeSXPLEZf??oﬁso;ulLélePgLQrtoire

of VH and VL coding pairs into an expression vector
S EREL s LRS! o7 R0 bl SR AISH O o
presentol16yd deef-eold GEMIr Hi YoorB D ffoetal lqyinet servra) wés eroprudss pdaed to the
tube while swirling. After one wash in 10 ml FACS PBS, 5 ml FCS PBS is added before
filtering the cells through 50 um Filcon. Cells were then pelleted and resuspended in 1 ml
PBS with 2% FBS (final volume) and stained with anti-CD43-FITC and anti-CD138-PE
according to the specific dilution to a final concentration of app. 5 ug/ml. Cells were
incubated at 4°C for 20 min in the dark. Subsequently, cells were washed 2 times with 2 ml
FACS buffer. Up to 15 ml FACS PBS were added. Propidium lodide (Pl) was added at 1:100
(1 part Pl to 100 parts FACS PBS buffer), and cells were subsequently sorted into 96 well

PCR-plates, containing PCR reaction buffer (see below), and spun down for 2 min 400Xg
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vectors containing the linked VH and VL coding pairs.
Statistically, if the repertoire of expression

WO e@mBaoHsTont ains ten times as nmany reconbi nanPCT/DK2008/050047
pl asm ds as the nunber of cognate paired VH and VL
PCR products used for generat4on of the screening
repertoire, 5 there is 99% i kelihood that all unique

ene irs are represented. Thus, if 400, overl ap- ..
befodl Mg s 5 ot 7 R Lk SR B TP IE SRt S CPagRPEBY/ED-138
positfe @& showasih AdP® 7cl ones was generated for screening.
Briefly, the purified PCR product of the repertoires
of linked VH and VL coding pairs, spliced to the
Linkagewf cogppte V.pared Wnpaieodi ng regi on, were cleaved with
Xhol and Notl DNA 10 endonucl eases at the recognition
sites introduced into the term ni of PCR products. The
The tihlemeed Varadd purcofling defiuaagee was pedorendd qathe dinglet cellagated as
Xhal /

piasR LS Gt R PR At g RS Ral, The proseaure

utiliZEde tivogsddp AR mprocedugesbasled onraoper-see thuitiptex dverlgmexteasidn RT-PCR

onoff8 R T AR B0 A5, ARBEAREALE ony amor
Kappanriidhtichaids.rirjmesrs capabledf areplifong Lawapdapligﬁt thaids ¢&uld rhmmever, be
add&oeio! tﬁcla Fn%‘ﬁ%Y&rpﬁgq%gﬁg]a%%ﬁeﬁgc?;:%ﬁ#@h&grl%%g%@ I%bda primers

purification agen asm ds viere
are padeplathedsofting prosseiute ghoutf bepadapiedesuchdbatdanfbdagositive cddlg are not
LS I I . kh -
oxeBAE RO Frah R A5Rhos NGNS, SO GLEARES o Mot i iure 2
between the VH and VL coding gene pairs. Follow ng
r.j £y [ - n
e SHOL 3% oIS A1 o B DR o, B85beds e o
the mul§plex ederiaptexternsionAs EP G d heliseltingGuffersaddedtte eachswelelefore the
- t r b aat. Lo An Tr ' . ro .
softod SRR Ao LSRRGS cpTRP L0 A, UBBLY prgers o
RT-RGRtepesTabtel & ancdhidNasriinhibitoie(R@sier Rrassegagpliris wis eupilemented with
[ 0 Sk Qr .
OneSFHERTIPRS: XA 08, 985 I ABORE TR P b ioscr
obtagoths givied diheldconnerdra3igd inme RD-piveesiction yola@mhesTheelates ereexlincubated for

T r r . €S
30 i DO BB P i rb o B e B o4 BRE TRl 6, TRl e
RT, pergatnt wedbsubjdotdd todbe fdllowingrRdie ngae: o0 raihlat 041QBSx(40 sec at
V- gene Lr s _obtai reenj for binding to EGFR
947Gt rsgea??ﬁé.f’ 'H'B‘r?éir-}ﬁgq)n%gwé?tawct he screeni ng was
made as a two step procedure. The antibody-libraries
o SR R0 REY PG H b Pl SR e e panen o 29
96-veellqdtes beBuede plodaciitete, a kigh-throbgh pNRGWWe BE&HRpladdsl wére stgred at -20°C
for,.detection of EGFR 30 anti bodies binding to

aﬁerc%’lcprl%urface expressed EGFR. For the 101 and 108/ 109
libraries (Table 2) the ELISA was performed with

For B R L R B e Bk B By Yo e in
eactBwek {20yl freactibhg) tEbbaA thBlghenfiari cocéntEtiat e« Ra$tartdouffer
(RodHF GhiPe W/ Bo6 AR ELnnkBied PHMnix (see Table 4), Phusion DNA
Polymerase (0.08 U; Finnzymes) and FastStart High Fidelity Enzyme Blend (0.8 U; Roche).
As template for the nested PCR, 1 ul was transferred from the multiplex overlap-extension

PCR reactions. The nested PCR plates were subjected to the following thermocyling: 35x(30
sec at 95°C, 30 sec at 60°C, 90 sec at 72°C), 10 min at 72°C.
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protein (in house produced), diluted in PBS at 4C over
night. Prior to blocking in 50 pl 2% MIk-PBS-T the
w@b@sastiser e washed once with PBS + 0. 05 % TweRCT/BR2008/050047
(PBS-T). The plates were washed once with PBS-T, 20
pl of 2% milk-PBS-T and 5 pi8 supernatants from5
FreeStyle CHO S transfectants (see below) were added
nd incubated for 1 1/2 hour at R T afte h t he
RanTEl b oA SHEHONE o8 RO P DS SEI0opIS Vet Presence of
an obeEas s dradiashi of abiRbBxifaadly 890 badepaid (bpgG, Jackson,
cat no 109-035-097) diluted 1:10000 in 2% mlk-PBS- T
was added to detect the anti bodies bound to the wells
The ptated wenelxadred af 20°Q uhtiidurtratr pReessing ehthe PAIRIfragmdiits.
pl ates were washed once in PBS-T before addition of 25
pl substrate 10 (Kemen-tec Di agnostics, cat no 4390)
The tréydrtoivas of Imkeld afeahdf g r cddling pnairsZEonp)IthelnddtemPCBrWereambtdad without
.Was d he i ncubati ct|
lelé@g@?‘?,fiodrg, dnleF”{ Jonors: 85? grgnhgrh e EY S, 1% agarose ge
elec#dfhanesis. Hdore hunearc kddpabasethnENE o:tieme&ncodlng qumrtcte VES$Dliced by

ovolp LML 5y PSR 550 o s ELED, v
codikg pairs (Fguenwth e hedanrkapsa desstantbiegiht cTﬁhl_e g@wobimgvesgeence was
amp eg(lﬁéerg é‘aﬁ}géﬁ)‘ﬁ Cﬁéaﬁ] r](igoth %%d%ﬁtsea %rlrg%/nc;ﬂa P@rﬁ% %l{]%ody with a kappa
hghteutnalrblodayre(aNMrecmdtalnlngr Bb%orNEnzwﬂd@ﬂ, Fimmzymes) 1x Phusion buffer,

T 58500 ) 50, 08 il e Bl B o s

tem;MlatnchpmaB €40 nsub)smqajm’lall\gpmtfﬂe pf 50 ridnEliee odaiction was subjected to the

folof PR BRA b 25200 S8 0 5pr & BT ats 372, 10 min at

72° G.nd'lhlbaﬁ*desnlltng(PCNefra@maltf Mas) phefieac rtye mireygarativai cid4 eagarose gel
| Eh@ 221 (4.8% of the total clones were positive in
CeCTRROTE'Y'SA. 93 (2.0% of those clones were al so

positive in FMAT. In total 220 (4.8% of the clones

t t
he Ml B PSORY IR Vot RE <B0E FRRe R° iERd ah R Phinea anc
purlﬁlelilPCRb‘r@rmemva)ﬁtIEchlﬁeareﬁaﬂ)pa eorsstamt Ieacodnag; hegion (Appendix 2) by the
er,
foIIovc(A éﬂgs ch)egg{é];lr) %Qtte grgn ?{]Cgﬁggqjgle’ﬁo\({ﬁ%ﬁu Bg@ﬂ%&:ﬁ%%%n kappa
constardeeptcodm&@ﬁﬁbhIfta,grrtelmte(EAIr@ﬁul}acplmém lpgsled rRﬂIRldlea@ment (1.4 ng/ul),
t -t . y
P S PNIEEE 8 AL Rl 3o ST T g Eneyme Blend
(0.2 EGRRehé), 1k ﬁasﬂSmrt Ei.ﬁeS,QRamda) i AN e (200 [ edadnd,eniciKQree primer and
S [
I S BRI bR L R el R e e T bl poveing: 2
min fa®l95t¢l,e25Nt(EG§Eb iah OFNAT3(aee Bt bSA, butin ao72f@)y 10hein at 72°C. The

G- [, which were Lque for this |ibrar .0NMpgs ed
resu{To, FORTBASRT (BHEPTOS040 oP) MBS PSS Ay PEREraBEY g Baarose gel
elecppogtidrési€ cl ones were sel ected for further analysis.

Sequence anal ysis and cl one sel ecti on WO 2008/ 104183
PCT/ DK2008/ 050047 61 The clones identified as
Insé&tiBR-of pognatecV,j andEV) &¥ding pairs dhtol &yereehingmechs
original master plates (384-well format) and
consolidated into new plates. DNA was isolated from
In ordes tol ety antibodies with binding specificity to EGFR, the Vi and V. coding

sequences obtained were expressed as full-length antibodies. This involved insertion of the
repertoire of Vy and V| coding pairs into an expression vector and transfection into a host

cell.
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and submtted for DNA sequencing of the V-genes. The

sequences were aligned and all the unique clones were
waedosaoass Multiple alignnents of obtai ned seqREnDES008/050047

reveal ed the 5 uni queness of each particular clone and

al l owed for identification of9 uni que anti bodi es.

Fol | owi ng sequence anal ysis of 220 clones, 70

enetically distinct antipod uence cI usters,. were
A ttelib (AN PIRSRTHTE IS BPYE] &Aoo Rt ERPEFRE Of expression
vectprsobahhiingeta mxed ved antihvpttgbmgo;mtsl Stansnes tifatHeO Fdpertoire of
of .a common recursor, cl one. qe {o two
eXPIEPYIR YECPISHRYTEARR ] dgteéra%\ﬁ@r‘}éﬁﬁ%%ﬂb'?%} Ri&imigs s dhe grumber of
cogrisl pane® VanghdspePCR pictlets SREH HCgsnePatiohOofStBb %t@@hmg repertoire,

anti hody vari abl yences are s [

therg-fig, 959&0%‘&&‘? R?E&Eé’%&é’? gffr\’?cP%J@earPe@Pﬁséé\ﬂpgnﬁlE% éé“?% overlap-

exteRSbA V-gend Medghento Nees|WBihad, 4 hepariireespanddadg 4000 clones was
transl ated anino acid sequences (using the third

generaled A ¢eMRI- of the DNA sequence) include in the N
termnal, two am no acids which do not form part of

oS N SER e PSESHAT kkre o v, st

to tmearhulrrmmukaxgdaohuhétantan@uuﬁ'g T&gior| Wereectaved withr bl end Notl DNA

enciRRaare 37 ne BeB9BFon Fks YirtauiriEallRL R & PO Boducts. The

cleavert Iaudepurlhed sﬁragmehtsnwereKmmed Coosdnakbollegfi digestedhihaiamalian IgG

AAP- d
xo B Mot ORMGERT Fifthe LY S pRRISRP pRieehiBa e iation mi
wasi ﬂuetfttpoﬁﬂed hetot er moh/Larﬁieqdlﬁmm Vih&T platesr bd)rli‘tlmtng the appropriate

et 3ebewEg Flod erer SR 3BT BG ASRET TR S G BhRS purfied
from\ﬂélls %ﬁdﬁél‘é@ fWﬁefherpﬁétéi using staad@rdsmen plfifcado e@fbys (Qiagen). The

excludes the t aci ds -). ,
plas i B e B8 s erion b Glarmaa s ase” fi70RieqI by feavage using Ascl
and Wiel dr&’dcﬁlublbas@ﬂ'hb@@&{rldl@ﬁQdEfl@[;QhéﬁéaﬁmzyrB&\m@ka&ﬁhtéd\m&Neen the
ction re

Vh 4(?1?1 ac{o?ig@g%%el p%\rlrgnﬁx?l OWing Rur. §t|%9f§E¥ B0k, gp%s%?—ll\llhgl digested bi-

dwe@%ﬁéle&&lnoﬂanaﬁhsro&wwrlé@deﬁmﬁagmm m@ef vigeted Ak hﬁwmscldand Nhel

ter tr ection. ressi on lev were estinm . .

res”\}ﬁt'f’ﬂ sigy }ﬁa? darﬁ*t ligafi %Q;B@EP ,eSaJHbe EQ?ze%kﬂ%%?rf‘f"%? aiplied in E. coli

and @t ;ﬁﬁéfhlﬂQﬁbsmurlﬁéﬂ:ﬁism%m@nmﬁ?@thd)déiv a6 gbhérateld rSpertd@%f screening
of the cl ones wer e to have the correct

vectgﬁe\gﬁ rans 9rm%gnl51t% qﬁ@ % cog%qrglgﬂg r{groge res. Colonies obtained were

constlitlateriplo Be4-akil idasibl @rités 3Ad (Abled| ahedaurnig® ® hfrayed colonies
in_loss of the abili

i nevitably result f the cel
excaagotih S Ao At mprh o proshEs 3 oot dd i Safia 85% percent
likeliho&€ for resanek gf MMInNueMehamopaiss atdihed.ty assays are

based on this prem se. Usually they neasure

m tochondrial activity. The Cell Proliferation Reagent
Scréifiind foMbinding/ to BEFRS eXicdd MR @INEIN047 62 (Roche Cat.
No. 11 644 807 001) is a ready-to-use substrate which
nmeasures the netabolic activity of viable cells. It
In géreralhibe sassnimgdvasiraddd dea ived stbplpracedotel Vhe gntibmdydiberies were

scre‘é@‘lé&fo‘f peeactivity to recombinant EGFR protein in ELISA after which FMAT (FLISA)
was used as a cell based approach, with the NR6WtEGFR cell line, for detection of EGFR-
antibodies binding to cell-surface expressed EGFR. For the 101 and 108/109 libraries (Table
2) the ELISA was performed with recombinant EGFR representing the extracellular domain
of the EGFR.
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nunber of viable cells. In this exanple the W5T-1

assay was used to neasure the nunber of netabolically
wa@edosnetisel | s after treatnment with cell cul t urBCT/DK2008/050047

supernatants containing different 5 anti-EGR

antibodies. Prior to perfornithg the WST-1 assay

different volunes of 2-m supernatants (0, 10, 25, 50

eriefigfo i oA MR e Bapietee oe! £ AR LS WP ol Yipaor

prot@ﬁ@md@tje@b@dubeﬁ)tduww iA@B04t 4G dver Jight. Frioy fsthldcking in 50 pl 2%-

ik G 00! S COTRLE 8 L DL 11 ACRE AN

werd WasifatsHcB aliB VAS20 grm\mi rAilPBS T shdrepisuppeatats frdm

M+ 0,5%FBS, Cells d thejr
Freeggﬁe &HQﬁttf%'ﬁPe&@j”ffSé@ﬂ bgﬁw?wgfﬁ)ac[d@gpélgmga@&dg& txjrour at R.T
aﬁeﬁ\hﬁcw\@id atedivefe wWagIRHbRCa RN FBS-T 28ty packev8letondary antibody

0 alne 200 iaintotal . T | at re. .
(HRE R AP Eguran 160 (ke o8t oo lRtas ) RS 4 oR0G i 206 i-PBS-
T wah@itled@o Bbte¥iifie bnfiRgRHounaso thadeald apt incvBbledasid kde at Room

| at es jncubated for one hour 7C Pl at es re then
Te"@??ﬁ‘é@e heegfates Wege waghes) enoe %F%% Qﬁfg[;ee?c%@tmq Hl S&Strate
(Keraledttbe Didy@ustics |6 nalaS0 raa0eadAsubRESIOF 66niat 2543101 Miﬁl!ﬂfurlc acid

was Gee PR IR HeUBIEn B topd et SHPPaS Fiaal Vs degasted 01 an

ELISHagef MABD nvas cal cul ated as percent of the control
supernatants as follows: %9AC = 1- (OD exp . -
CDnedi a) X100 (QODuntreat. - ODnedia) These val ues

For thercell bhssd EIFAT detectibre obagi-BSGF R antbaligee SKB&Re8I (ATCC #HTB-30) or

NRepERERTA o PRy GTPEE s Deong PheTprea Baindhurn

med@inuas desaibdd. THee\s awre ¢duntes! gridediletealtb € 26,000 eelrhbwittothe Alexa-

647 Pﬁ@ﬁgﬂ?{: g{))%{,a%% ' o 315%3@ Xy (%é%@lﬁ?afﬂ% 2451445, lot no.
34683/ ellaiat] 05000 Arto&Bo@Onﬂl of trmwsfseehsslmnsmma&sfasedjtd 384 well

screen, for, growth in ons in.a
cleal ST ba? Pigfbeasutspapah Bt b SRRl Vi elB L wa agdgg o the
cell2 Fh&BBIATRegnd| fromtbe esactisnabs nechsined siftap6-e Othioar africduibaébn.

cluster analysis. As can be seen in the cluster

analysis (Figure 5 a nunber of supernatants were
The fdetafcon thedssrearergrindinaten theh @21 ¢4.8%iret thb ddtaloddriep vesre ipustive in the

b I r ' . I n 0
Elegg? 0(/%0331"6&5 c%n_8¥1/v§|¥épﬁ|?% ?ﬁgﬁx}%”ih F?Uimﬁ i foﬁégt%e e089%) of the
clonesnweEeamsdiveﬁmtmLﬁM%eT aod anvng!thdsedalﬂ(gfzca%)l um;qudNquséivb $or the
col 80 01 SRS LE BN ASRERATY R B0y e
|mm2m®8tlolﬂﬂmﬁﬁi’umﬂmé8¢ 0&t04die an@Bodiessspdedic for the deletion mutant
EGFRRLEARE %‘gf:ﬁvmwﬂecél_lg Fe%ﬁ.l‘%g rﬂﬁj qad %??Ja\[/ 3% detegt bpth wild-type
EGF(RJamtEGERwHiV\&evemmorMSN@a pxianmmmtottm spiecitib forrlos E@ﬁ@dlll in the
- t i i :

ELlérAégr&(ﬁﬁ\f/%?%{}m% y thSEEe cqgrfes aﬁv\egga ngg%}g/tgrf%r:%@%g %@M%Glb@%xpressmg cells
in theeFaMT.\ﬂthor@s vme eieptnfsadttp\be ponititae fdn thvet WETE Rind-MAT and ELISA

but FSPTethe EGRRVI ShicidrE RIABE FEIahR b Lo d - ERE th%i1bY ahd 108/100

libraries. All the ELISA positive clones were selected for further analysis.

Sequence analysis and clone selection
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5 only had reactivity towards wt EGFR. Thus, such
anal yses may provide rel ationships between anti body

wOo e@stioasly in ELI SA and functionality in cell BCEDK2008/050047
assays. Clone repair Wen using a nultiplex PCR
approach, a certain degree ol intra- and i nter-V-gene
famly <cross-primng is expected due to prlmsr

The GRe8 HoP ARy Ft i SHBELS athIot YEEs BRPTRGUHERT Bepginal master
platé@@sm}duyomwrfdl dﬁ)@sd)llﬂiatddﬂntbl’ﬁm@tbg b A Rvaks lison@u@ frsm the clones

wi t h. sever ot entj al _consequen structur al
and SHEHEE VA FesEacEn of Fniaggent B bgouedons et Enag and althe
uniqu® c@nd@%ﬁf@eﬂ&:téd? Ml blighnsitd of dealnéwsélfu@ﬁée§ revealed the
I|mn?tetheedr wbacks and to t sel ect ed

UNiqUERRRSOT RAFT BRMtIGYRN “é’la”OWG & erlt' 'HB B%‘BB‘ﬁ%ﬂbod'eS
Foll$AMAH s&€duePBe BRAINEIS Bf PRI @b 63N B0 Yehidticaly du@t&tcedntmda sequence

ocess C on air. In the f|r st e f
oS rRVEE G e Ao R A 8B R Aoe R Aot bRlE bpeterived
thro@gpdrhatiethypkiniutations lof BRHMBRIN &@éltr@dl)rmldi@ ?b@raﬂ ecﬂ"LéetBCt\ﬁo clones
Ccl one Or |.N

cor nding to the V enethe
fom e R AR en REr Rl Ieb P Sabp RS ARy AGab: SRauences o
selettat @ fibsyd abiyb|6 lsegseriees Bidghowhhe ABBEhdixk I aDERlicietti8e sequences

st.ed wi.th and and | jgated back into the
incldr PG Sl BT PO s S el R iR Pansiiied amino

acid(seb@etices 4usintpiheghirPiRéainy irafR! ofihedBNAGRG PE RS theluas in THaeN-

i gated  vect was a jfied.i E. coli nd the .
tormi a6 G oIt 1 h B GoBp! lor rehen e gt Vi HigbdiGes according to
the mmem.maemm@cmosﬂw UlﬁlMué Rémberrigerok |hﬁﬁUrﬂi@CbbuI|n and T

t he vector ed th N are
coll aEPF RS APl FE 16 SRETRY ik Homais St Fipris iishunol 27,
55- WbleTrféQr[péeﬁfu@ndsésgﬁlﬁo\Amfhﬂl||ﬁb|lymth5’§anérmhafnlP@ibpwl(ldhs@nt region,

i ST 2R B U8 B ST GBS BT GRS G G righne

purpob&d éfaye pﬁk@éhﬁﬁ%rﬂ]@n &Wtefﬁdl\/@tsieqnéndenhﬁ@d@&ﬁmd)m a specific

antigr e ROF TS WAKAPP g o anHEGR Rc e bt b SSRTIva) Al aids (LAY, The

termV e gadehca ed refEhmgltb gabecific ariithddg bxdades thgphd Nitethihal amino
. E. i and the plasmd was purified by standard
ac'dﬁélt?’%'gds. Subsequently, the light chain was sequenced
to verl fy the correction. WO 2008/ 104183
Se (?s ec|f5 Iﬁl r ‘t‘i In the case where the Kappa
qg%’ﬁ%‘i%’}] PE |% Y319%4"88) ected cl one contains
mut ati ons, introduced during the anplification of the
In org!en’@S/aIldate ittee ardiplody enbduijngacmonﬁsnDNAIMnmdM@anQpared and
rI
tran£f8&|o%f FT({I}Lsﬁgé%rﬁ?‘é ST QHW{TP ?Eal&‘ﬂ%%%s['fgﬁed for
expreegomﬁ)he\msemaiwdwem hsarmﬁ’n@i g6 boure gitemtransfdeticmrbngodssion levels
. r )
were S&W&ﬁ%ﬁw‘t@gfgﬂb%}%%ngggg I%@ ga%ggfu? ﬁg%gﬁicﬁ%%gdm?rlnﬁled by EGFR-
and Eﬁﬁ%ﬂllhsmlfm&jﬂ%. 8% otlibe cidniee tead shvavratiochav b ¢he equesict srebcificity
I hain is sequenced to verify the correction.
and.?g%Patncg. | mmuni zati on schedul es used to generate
starting material for anti-EGFR cl oning

Screening for anti-proliferative effects

Cellular damage will inevitably result in loss of the ability of the cell to maintain and provide
energy for metabolic cell function and growth. Metabolic activity assays are based on this

premise. Usually they measure mitochondrial activity. The Cell Proliferation Reagent WST-1
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Schedu- Strain Injection 1 Injection 2 Injection 3
Injection 4 Term - le, nation Muse group 101 Balb/c
w®aop810483 35 Day 56 Day 70 Day 73 25 pg 25 peCT/hiRH08/050047

25 pg 25 pg rhEGFR EGFR r hEGFR* r hEGFR* (R&D

( Synmphogen ( Synphogen (Synph®gen systens ) ) )
1095-ER) IFAs.c IFAs.c IFAs.c CFA s.c. 108 Balb/c

2 Day 56 59 | x107 HN5 25 pg | .
(RoGPEAl G g 113 B eRerio L ebsiralk whigh MepgaeRine metabolic
activitly f Viable ey S @@@ras6MyeP (e e métfabolf dtivily ddmldewith the

numbREO gt IS G ARATBE U WAL GosqkFhSaddp easik the number

of mietgoliddMrGERve cellE-Aftér. tibatrh SHWHRARR Uk P¥ RDP@EeRANts)coRfBining different
. IFA s.c. ill Balb/c Day 1 Day 28 Day 42 Day 56
a”“ﬁ&gvf%@”t'bﬁé'eﬁg 25 pg 25 pg 25 pg rhEGFR* r hEGFR+
rhEGFR+ rhEGFR+ (Synphogen rhEGFRVI || ** rhEGFRvI || **

. ThEGERvI I | ** 08/ 104183 PCT/ DK20Q8/ 050047 )
Priof G aiGen ey R b e (LA HIGUTo GhA T8 L Poi ajani (010, 25,50
and 95€ ul) Wefe gagsferrdddoappropltiaf: Ballshin @ dbawelllpldday 29 Day 44
Day 58 Day 61 1x107 HN5 100 pg 1x107 HN5 25 pg

HNS cells were then washed with 1xPBS and detached by trypsination with 3 ml trypsin
solution. 17 ml of complete media were then added and the cells spun down at 300xg (1200
rcf) for 5 min. The supernatant was removed and cells re-suspended in DMEM + 0,5% FBS.
Cells were counted and their concentration adjusted and 1500 cells were added to the wells
with supernatants so that each well contained 200 pl media in total. The plates were
incubated for 4 days in a humidified incubator at 37°C. Then 20 yl WST-1 reagent was
added pr. well and the plates incubated for one hour at 37°C. Plates were then transferred to
a orbital plate shaker and left another hour. The absorbance was measured at 450 and 620
nm (reference wavelength) on an ELISA reader. The difference in the levels of metabolically

active cells (MAC) was calculated as percent of the control supernatants as follows:

(OD exp. — ODmedia) %100
(ODuntreat.— ODmedia)

YoMAC = [1 -

These values were then used as the basis for a supervised hierarchical cluster analysis
(clustered based on reactivity in ELISA) performed using the free software Cluster and

TreeView.

It is preferable to be able to screen for functional antibodies at an early stage in the antibody
selection process. The culture supernatants from 83 2-ml transfections were used to screen
for growth inhibitory functions in a proliferation assay performed using HN5 cells in 0.5%
FBS. Results were visualized by simple hierarchical cluster analysis. As can be seen in the
cluster analysis (Figure 5) a number of supernatants were found to decrease the number of
metabolically active HN5 cells (dark grey) in a concentration dependent manner (Cluster 2).
Similarly, some supernatants increased the number of metabolically active HNS cells (light

grey) in a concentration dependent manner (Clusters 1, 3 and 4). An interesting observation
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cells rhG+EGFR cells rhEGFR, CFA i.p. (Synphogen |IFA
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betwbdh BRIl PebERANCEIATEA G RINEe sl o telldarassayk nvK D
0. 04 GGCGCGCCATGGEGAATAGCTAGCCGAYATCCAGATGACHCARWCT 8

nvK E 0. 04

ClofdxepafsCCAT GCGGAATAGCTAGCCRACATTGTGMIGACHCAGTC 9 nvK F
0. 04 GGCGCGCCATGCEGAATAGCTAGCCSAMATTGIKCTSACCCARTCTC 10
nvK1l- 0. 04

W heBEEEEECOATIGEERRAGRT A%C@%Wﬁ@ﬁ@%ﬁ@ﬁ@ﬁﬁﬂntéﬁv-gene family

crosé&%g ig_gﬁée.%tgdsg 1< %prz%e%i-eg %yoanncMﬁ g‘h c!_elzﬁ f hoa"lology The

Crospipirimérg isgbdues reTindCacids thStea;Bemb gatSEQy bErurniegra the Mymunoglobulin

fram%ke\xithos&e%%m%ﬁéﬁ%&%%&gaI mges and increased

immunogenicity, all resulting in a decreased therapeutic activity.

In order to eliminate these drawbacks and to ensure that selected clones mirror the natural
humoral immune response, such cross-priming mutations were corrected in a process called

clone repair.

In the first step of the clone repair procedure, the V, sequence was PCR amplified with a
primer set containing the sequence corresponding to the V-gene the clone of interest
originated from, thereby correcting any mutations introduced by cross-priming. The PCR
fragment was digested with Xhol and Ascl and ligated back into the Xhol/Ascl digested
mammalian expression vector (Figure 4) using conventional ligation procedures. The ligated
vector was amplified in E. coli and the plasmid was purified by standard methods. The Vy
sequence was sequenced to verify the correction and the vector was digested with Nhel/Notl

to prepare it for insertion of the light chain.

In the second step the complete light chain was PCR amplified with a primer set containing
the sequence corresponding to the V| -gene the clone of interest originated from, thereby
correcting any mutations introduced by cross-priming. The PCR fragment was digested with
Nhel/Notl and ligated into the Vy containing vector prepared above. The ligation product was
amplified in E. coli and the plasmid was purified by standard methods. Subsequently, the

light chain was sequenced to verify the correction.
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0. 2 GACAGATGGTGCAGCCACAGTTCGTTTTATTTCCAACTTTGIC 19
hmIK5- 0.2 GACAGATGGTGCAGCCABAGTTCGTTTCAGCTCCAGCTTGGTC
20 5 K=GF T, M:=A/C, D=AGT; Conc. final concentration.
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hmdJK5- 0.2 GACAGATGGTGCAGCCACAGTTCGTTTCAGCTCCAGCTTGGTC | 20

K=G/T, M=A/C,D=AGT; Conc. — final concentration.
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EXAMPLE 3 Determination of epitope specificities

Competition ELISA with reference antibodies
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2. NHS; Biacore BR-1000-50 3. EDC, Biacore BR-1000-50

30 4. 10nmM Acetate buffer pH 4,5; Biacore, Cat. No.
w@BRga0aE850 5. Tetra-H s anti body (BSA free); PC/RER008/050047

Cat. No. 34670 6. Ethanolamne, 1,0MpH 8,5; Biacore

BR- 1000- 50 WD 2008/ 104183 PCH DK2008/ 050047 71 7. 10

X HBS-EP running buffer: 0.01 MHEPES pH 7.4, 0.15 M

Nadl, 3 mM EDTA. 0. 005% v/ v Surfact 08 .
BY UG BETE TP ABRAE P BAI08 BN IS ame! Baa RS Bplned in (JR
CocRighledC] UM 2004087 17w 58Y a Eontbetitiord EBISALRasTbéVelopeineat could
sk s e SO RRBE Rl PRk e d T bt i o
secd@a%?%a%ﬁatr%@%ﬁiiiﬁé f@dtﬂd’lﬂ)mari-la@reéldﬁ! d?fAnﬁgE@?R antibodies and

MG - ] murin iqn Ab-5,
exr"%@-‘%ﬂ%?f@,&%}”@aoﬁ‘ftyﬁg n Pi%éﬁtﬁ&@%a&‘%k@ﬁ%‘%@ﬁ%&apted from the
desdvipti&RSpUdAERed in Ditkelbet GMUI0DS Elhe JoabnaVoslintiuriogyOVol 154, Issue 2

- 378- PABX 225 (nmurine), Lab Vision Ab-2,

893R%269- PABX 528 (murine), Lab Vision Ab-1,
M5- 268- PABX 15 To confirmthe epitope anal ysis

oht ai ned .i n etition ELISA. and .t er f further .
An b8 BEKMEEERIDNES baBitmE by Mgt Bt SER kbl ntigen to
0.5 Agiini mE{Bg@daa:ﬂtdobmfglsmpli/&ls,aWw @ﬂ@r@tgiht hrCagh@yextas@fling wells
on ntloy,l asur I N rea Tl ce
werd Rt B e A oo dri e ipor wite P Lt e lgoR S room
tem wbmrzmymg B wasH iwi@GERJEé&-wnn_éxttzsﬁﬂ aflriag @; Rat re?é}gﬁ&éemAbs
an (0]} ereren nti1 bodi e .S sSnNOown_ 1 n | gure .
Wer%%ﬁ’ toy PBW%EE@ WELS IP AdiivBen knopgpfromgpieyiqysexRefments to
give@@O?!ifbhdgﬁﬁlémbli emﬁg@rg bBHHY] Aﬂté‘rlara;tmiﬁpwgtArtti-@GFh%thes were
a,tloy alrs . Nnal n oerapnetoesor, .
addeshinyacrebeRERton 52 8 HairBhip el Prstiic eted ith gelrenga antipodies or wells
containltigtad GBS/ Fhisasave l@gh@%&@%tﬁﬂ@h?ﬁm @@/ rhin&iti-EBGER antibody and
recogni ze epl t opes, yteantl. \ aLrs were no. 1.N
100 4GS Boir e een B aa bl fgeres HubpuisS SeniRre AMbotis were
incubated If(gdeSGnin! @tLrbbﬂnttémraer}anrel aﬁerbﬂhi@rlv\wg&f’/ﬁ/mrvﬁaslh@ﬁ falb times with
| NC] ude I N al) SI S [ ver,l a I N plt
PBS LA Heong e Coneah iAo p H RS EoaughE Wad ofiliet AP end 50 w
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ou 0O CO et on or nor (0] e (0]
werg gdiect B G GuP RS SHpIaE e (ralonpahy AHAING'S bl / well TE
and ééddest’62d ndg@lang b-18B0 min. The degree of inhibition was calculated from the
formula: % inhibition = (1-(OD competition/OD no competition (PBS))) x 100.

ELISA reagents:

1) Coating buffer: 1 x PBS; Gibco cat:20012-019

2) Antigens: Wild type full length EGFR purified from A431 cells; Sigma E3641

3) ELISA plate: NUNC Maxisorp; cat: 442404

4) Blocking/Dilution buffer: 1% BSA in PBS-T (PBS-T-1% BSA)

5) Washing buffer: 1x PBS/0,05% Tween 20 (PBS-T)

6) Positive control: Erbitux (Merck KGaA, 64271 Darmstadt, Germany, Catalogue #:
018964; Cetuximab), Vectibix (Amgen Inc, One Amgen Center Drive, Thousand Oaks
CA 91320-1799, USA, Cat # 3241400; Panitumumab)

7) Reference antibodies:

e |CR10 (rat), Abcam, Ab231
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anei gdii.avmurane), habSisort Sbpidt MS-218-RABKHY used

reco I %@ﬂb GFR After the
eplgt ?pﬂe5 ﬁn@tﬁ'ﬂgﬁbgwﬁq% E(ﬁé antl'g% i es had been

comf i 528g(ehurine), wab WisidreAlent MSeahgpRABX | on assays,

iLion ana IS of same. specigs i nati ons of
Bt ek RE TR oSl dl e BEE, S Flhy a <o
9y aMB PriswiKieatErdiet | davdyi3p@liir s were recogni zi ng di stinct
Pj and if antibody pairs recogni zing
1@VLM@§?%9 epi topes could be further divided into
The e@mt@pmecddnmeat‘im EMISA is 5ot mcﬁugmrbles Eat&'ﬁl yehsetition abcays were
i fi h| bition

hi
emplgyel SR AEd IR Bttt wuPe P BtaSorad itk daffig seggticity of

usecSregasreﬁcna:anlbodlemted aganst bt E@EIR eatnd icbludlyr doaialrs Inhibition values
iito iteri

roma T 4089 el BBPLAT b Bl B8 T iR a ok e i AR RR D aatbooy
pair@ibiddiog nserdpappirig @pltbaemqmpnbn@bmfmbﬂ%mmom #epdrmigen, while
et ween

inhi e[ﬁor“ \ﬁ?%qs&rﬁe?og\gg(gﬁ an ca]t%c? Héllgﬁeéeg)gn‘g&pteﬁ) ?pe ]tHQEe antibody pairs
wer@hsten clatée proxinhityussulidgeid debstased stedc hmtiramoe OTheeAithEGFR
wi.thin t

i bod ' i f f
et Hidte S B e RS P b B65R 5t il 8RR Ripein 1 w s
For sarhe antibodfestthie aealpsis icowldthof mstmguh;e vétrethdo dlod srsecifiesh Atdwas
airetée A RO Bibaln o ARaEl: e RGOl e R S RENTAL Furtner
somgraeﬂbcmm spehreans blrmmnldpmbmpdm which go@l;ﬂ Gibtilsa l’uuelhyrf dexluced in
| ' 11
the PRIt orHatligh EHITE SaTPeR dag hotmgar Wity HF Brds il that some
of thspeanﬁbodldswes dlr@ateti agmnsimibrriaodw forewwhieh sverdid oqmaX/e Iagy reference
N d l.,anti b
a”t'tfoéjyé%%%'&t gs- f'% L e O%’?W%}”vd ?’H'bgﬁkel? 6@@9 @‘?g"’"‘ued In four
subgregmraszed g thel dnffaremut torhpetitidn petteras bblaoeid egthrtbe tgpradzinagne
EGFR d ' | [11. \Ahi { t [ (N 0. .
rofolgibs sa@%@ée@f@aﬁ%?d’lﬁ"aa%'r&rf@g%V??ﬂé?#?ﬁiﬂ’%bﬂ@/*i’&g% Which was
foundeacompgterfmmndlmag with mfendznt@amtexod@m% & Abiér(lampplllrt@nssted of
f t h 10
masEElB 9B Toe2Bi &g tE BB oR e et by Ao edf anc
condeguentiyt showes wety olasse&egnerﬁcedmmnologymelne DNé&mand amino acid level.
The%@\%e%%%gélﬁ; T’ISEFZ ob{gclj goco g%%ﬂ?‘%l?&od%%ﬁ iy k?nog\bf SGroup ll consisted
of mAbA 109@r1|29m& 1257 veipeit czpe;setemfdr bmdd@mtﬁreférén@farﬁ%s Ab1, Ab5
Ejnal 1 -
& AT Gingly e oRastsig0a RRn vy fonte it Blpcgariing the

usedidoraain Il Fdfereacslamiiodias Wdr1, Ab2redld & Ab10
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anti bodies tested (conpetition of 1320 with 1042 not
determ ned). Consequently, it was assunmed that mAb
wd 3®8/104d83 bi ndi ng i n the periphery of donain |PCT/DR2008050047
extracel lular domain of EGFR. An overview of the
epi tope specificities can be’Geen in figure 10, where
epi tope maps of anti bodi es directed agai nst EGFR ECD
domppin |, 1L/11 or IIl are i]lustrated. 30 After the . .
Con?ﬂeﬁg%ﬂ?ﬂ%é% %b‘é’?&”%ﬁg’éof?@é %)i"r{ﬁ%r Wi 06153’59.?{’9‘1%%@”’%“’93 using
surfddfbsid2redbfarmetied@dltlgy in significant antibody
conpetition as determ ned by SPR, new Bi acore
experiments were designed to exam ne how nany
SPRaarialystxdivaspdrfvained oulaBibeard 3000 triaehine ceptaimingefotin fiencells. A CM5
. simyl.taneousl y. First i S investi d t i o
BiacBiy Y PPs oSt Pioko ffERRnahce thif B neliEfipal BRI antivosy
to fl@® 2ells110-24acaodin(3 thémenwiactube’ shmgndictighso Usiag tai floadia@sof 5 pl/min,

15 LT DRSS DB Ob #7095 PR oL AU I B imiscehan Gatwerigp @i four

flow @emgiorwHitH antifHi® poBglsinkl drtiboaly hadsbeamadonfigatdds Insinestiatelyafter

fiqure. 1A, The .inhibi.tij . ' .anti bodi
e B e A RS R SR e v
establidhiedrin sacholosv eiitdubiady referanteirbmdriefty $tull bettboal aup cbacentration

of 40, R/ VR TIEEIES Blerom i ey u fedi gt R jup@eY bl SHioBing of the
antitasiy U natiganginglex Bitthh vk pid @cidfwdshe 10 eeagontzettinepivtope mM

v HERTHEE A BB By A Y BT RL A AR T coor

flow Ickll, saduinhpgetidore 8190 pefd?ded diiidPDthasamefBiatude cyade.Hiowd cells were

st SO AR b o o PRSP oS erb A Bruoocis
or AniEGEaSantipoliies irtasdpaanteifloachelladsied tHeusdaneesntgeg getiratithga

i bi ndi f t he. , td d dded. L
conii At Poc ARG Wist m VAT M At RRL GBS Setopddnigggion of
Antilﬁﬁmaﬂﬁﬁoﬁbodéﬂhe flowlzelt santaitélbditreEGﬁRranigem and) arbmpétition

L i R T S

antitaply2atigeh tomlexds wete sripped bffevith sepwtpbpacidivastk éifesect contact time

. the ee m xture.. Further. these.tes
with g S FadTFieh PO hE Bhb R cie R no g e gafgrence run was
repeiatedi widtt & ngw tAmELE GFRR wntiterdg. Thendignee bihhibitiombf sted Anti-EGFR
recept or aturation with the three mAb_pi xtur.e. :
At ST AERy L Yor Y SR pIP e I T BigESeiie of s HEua ARt PR
antitcgiytbetbranhd bitel cesnpetitibrdbpintrdddatioh lbérelpGid pointdHE@ERded two seconds
si nul taneausly. . To further,test thi observed . . .
pefof BN AER IR otet of RBRHL PR A EXTarE pT g BRESFIEY el shown i
figureest ed anti bodi es (1261, 1347, 992, 1024, 1030 &
1361) was nmade and tested for inhibition of each
i ndi vidual sanple antibody in the m x. Antibody m xes
Rehgedst he tested sanpl e anti body had not been
i ncluded were also tested to serve as a positive

control. As presented in figure 11 B/C, all six 20
1t e ohiprBintardi €2t NerBR{1800d4t o be i nhibited from 80 -

1}.@3}%. t f binding to the EGF receptor

2'i ncu ’%%%r%mgﬁﬁ{bﬁeﬂ ull mx of antibodi es. However,

SwhRIC ihatiore BRal009b®l e  anti bodi es were renoved from

41 N étereoufﬂaf’pﬁ'4963'Bfiébc%gé‘,tcdt.%6.@é-'16’(53-% the -
particular sanple antibody was noted, i1lTustrating

5t HgtratHig aatiftady §8PA freph QiggennCrt Noe 34@f0e onl y bl ocked

6.f ®thanolamine, 1,0M pH 8,5; Biacore BR-1000-50



binding to the EGF receptor by thenselves. This

experinment clearly illustrated that at |east 25 six
wa@edoshedsxs recogni zi ng non-overl appi ng epi t opEST/DER008/050047

bind to EGFR simul taneously. As a final experiment it

was investigated if other anfl bodies directed agai nst

domain 1 (1284), 1/11 (1257) or unknown specificity

7l e atinaRuity D1l KBS aay Bt Recl A €bTa
proessvs @ SurfattagtiP2o 11 D none of the tested
o O 1670 R Blpsier oot h L E g nbsgliyp Somai win

mexHisr €. This may be because the collection of
anti bodji es do t include antibodies against any of
9¢ HQ eV ¥C'W‘%Hf%?9'ﬂ%&upi ed by the six bound anti bodi es.

10 Refersrick watibbdied:t IS possible that in fact all sites
on the tested domains were blocked with antibody.

TaBl dCR 184 ABFaM APZNai | abl e anti bodi es with

docurmsy exknfpRel, i b8idiasABda MBLadkrRax ext racel | ul ar
donmi ns. V&) 2008/ 104183 PCT/ DK2008/ 050047 74 O one

Spéci ESFRIrEwing). babrfisien Ab-BoMard 11FABX | CR10 Rat X
199. ( 124 A use X H11 / Ab5
l\/busé;f k{ (rﬁél}lf.eé L%B XﬁﬁO%AEbggsﬁes 3;({6“@;5%9(? Ab-1 Mouse X
225 /B @ningsd-al ViSOoRPLE, MISEREERPABXi vat i on

i nhi byt rm ] af t 100 di at ed bl ockage
of EGtI1I'6?Q%Lr%tegiL%Rﬁ%b'%‘bg&%%réé%gg%(%geby conpetitive
ELkbSAZ5 (fraurivie), Laly Visiat At-2sKSeR6SARABXG-R ant i bodi es

bound_to the EGFR receptor E%gs' | taneously bl ocked

Che BT ek Ceb ViSTy R MOeae T AR e Bl ) SA wel |5

were coated with 80 pl/well of full length EGFR at a

concentration of O.%Ag. /m in P ? overni ght at 4C. _The
To CRRG (6 SRIPP R SoRBRE KRRt Ton ECIS 41 tegeriar fugther
epitdPecaedisi i copiptiticrubetweth sdrhd spéciEBEntrE GFR BEBodyapairs, a

rogmtenperature, foll OWEﬁ(ii by wash tw ce.in PBS-T.
comREUON =B D ASEAUPPGY BINTING BIFSRHER ™ (FAPROK SO B5IRon
resoABAceCwad ésthblaned. @i abtaiver epinpd ethp of AMELE GFRBIDnes tested against

i ncubat ed 30 m. t room tepperature. After antihbod
the PSP I o POt o iR B LIRS | fiaifon, FElues Hon 50 - 100
% weanakat aam pication O Sgrpiipant commsetiziciel Betwieen ahtibotgldagrs binding

ont ai ni.ng Anti - EG-R anti bod ilutions or t [l

ove iR B g T P ERs 17 CpssePet it e et at g ifn values
belowed e nalloaterl thatrthd rdvaghized Spibipeg e ttid yntibety paivéewere not in close
pro%fyhhr%gulgrl@/ |% c}elcpe%%egm stterrllc ﬁ%%?a-lr-fce.f I%Lljbﬂi\éﬁ(\j/aiggs le%\‘fvbzas% \9vre]>re not
included in the analysis for overlapping epitopes, because they were judged to represent
nonsignificant inhibition. All tested antibodies except 1320 were found to compete with one
or more of the employed reference antibodies, indicating that 1320 was directed against an
unkown epitope for which we did not have any reference antibody reactivities. The fully
human or humanized antibodies Vectibix and Erbitux were included in the analysis and were
found to bind overlapping epitopes. The data obtained from both the competitive ELISA and
competitive SPR analysis generally correlated well with respect to the established domain
specificity of the Anti-EGFR antibodies. However, slight differences in the competition
pattern between individual reference antibodies were sometimes observed in the two

assays, perhaps due to the fact that the ELISA competition assay employed full length
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15 100pl /wel |l Streptavidi n-HRP secondary reagent
diluted 1:1000 in bl ocking buffer and incubation at
wo owsrodasperature for 30 mn. Finally wells wePEr/mE3W8M50047
five times with PBS-T and plates were devel oped by
addi ng 100 pL/well TMB substfZate and incubated for 60
mn. After incubation the reaction was stopped by
d%bteétgp @j%lfggédv H%hSOé'PIEaég%R L%?gﬂgﬁ rle%t&rﬁ ||nﬂ€{e erx?ra cellular
dombme@FR. 1 x PBS; G bco cat:20012-019 2) Antigen: WId
type full length EGFR purified from A431 cells; Sigm
E2645 3) ELI SA plate: NUNC Maxi sorp; cat: 442404 WO
AﬁeQih@@pil@;éblr&apﬁﬁg bEK2DBBFEHIIiBGdied badipedsl curfirmed Ini tivotdiffanent

% B [,.n T BS— T-1 % BSA
ComBﬁtftPQrassiX? E%@P?f'“@%@”%)(é%% R RS b”ﬁgiof‘? P(S/g”t' BorR
antiteigtpant weks |hvéslbgate\2!eot’e§mlv)e va)ch\Egmbdy paieswméneabcognizing distinct

epit%%z%?%&djii%rjl\_{%of%n%seg%cgéﬁ 6'{]9 ﬁycl;rhogﬁlgﬁ%&oq)? %PHHJ%DCfurther divided into
epltdp’H?\/dllliST@G.e'ﬂ’]e i@atilt &g anQ)ysiStis srp:tvavmdugurel-ﬁRlAgam it ittes analysis,
mh@tleozé Ie\éléﬂm 58 nal'qgs/zbﬁl?é% éeA e%ﬁ%g{dlciafgrho gﬁ(ﬁé%&g?rﬁgétition
betmmplaoyﬁdhytpmrsmhwlrtdm/eabpdung ypltﬁpeé\n'[hls @R ragdanisadiatig, since
0 .inhihit of blot Iated EG- and .
a”t'tfoéj qsUprtet gagrH t&‘@ﬁe VS% eaé‘?’oqpné%"é’teg 680%”& %%CO’\T/\‘B': &s?"e”app'”g
eputdp&speasteaﬁredalmafs hﬁet@a@rﬁ?(ll% l;bOT/<;Il;|nllﬁbl1]Dt1 ax shrmgn ‘rgie‘tguréjg XFurther, this
{ o] |
obsIRE iR CuBohBR bRl Fuishy ceghBeE M o tme
frameadf gda areatysisddid ageappetr ECE%Redalndmpaxtt dnrthe;]bhit:oﬁ%tf thegaspdriment for
1,.N three an

bi As. shown i.n '
the yBSliBS et BV B he A G hocbd RS predfined §UF R eco
domeﬁmp@nnﬂm’twngatmrhnmne itheaprieviogs iécteps tampipsdigebiadihg ekeldsively to

al neorlnane i D ure for. th ahjlit 0
dom it 1 ©ire PRl T lyedls Pl to itk Bl er BEb tlod Snembers
with aaelspdtisities byd mibartioddy sikmbeds recogrieisg détein|lil. g&!mﬂwse domain

nh|b|t|n activit n.co bi t ux
1 byt WP B0 i ot o SR i) Aty glrrtis gpongpizing
domaf aap petarditboties b@ognnzelgEE‘Cf:FFR: demini lror |I/hh\Nlh|Ié thegWE@Emaln 11
A igan i ndi e _anti bodi 88 te

a2 e 0 LB rbine SaRE I s R EFoRfl g recoanize
overtppingmEpitoped, Yhio mse2dmidrsatibosioteither i od dm ’tO4EGﬁthIe|tgam92 or 1030

bi ndi ng., a rOXI ci ent
were, g b e TR Eout b SRn R 2o PPefich: o etk b BBl
con@@d&hdiOhBibd dist el Al060 &, 1AM D Qvede rexpyririgy shree nefm-beetapping

. of mxjng thr ' | _.ant i bodi recogni,zi ng_nan

epities bt oty e BEREGR! rflres F2 hFE Bkt RlnPS8 for
bindiNgtwithEGRES ¢02harsd 142003 both2ir8cted 29din&t dddzdin Ve med absather domain II
antitgoed?etsetgstlecri] (competition of 1320 with 1042 not determined). Consequently, it was
assumed that mAb 1320 was binding in the periphery of domain Il on the extracellular
domain of EGFR. An overview of the epitope specificities can be seen in figure 10, where

epitope maps of antibodies directed against EGFR ECD domain I, I/ll or lll are illustrated.

After the finding that pair wise combinations of 992, 1030 & 1024/1042 did not result in
significant antibody competition as determined by SPR, new Biacore experiments were
designed to examine how many antibodies that could bind to the receptor antigen
simultaneously. First it was investigated what impact saturation of Domain Ill with the three
antibodies 992, 1024 and 1030 had on the binding of antibodies directed against other
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this assay. These four clones were able to inhibit EG-

i gand binding in a dose dependant 25 manner that was
woreoos/1ef183 ci ent t han observed for clones 992, ROBDK200d/050047

1042 when conparing to the Erbitux control. At

concentrations above 0.33 pg/3 the Anti-EGFR cl ones

1208, 1260, 1277 & 1320 appeared to be just as

ficient at blocking EG- |jigand pindi Erbitu
EoRRstioles BiantoRuiaheaat Vonts el 1o ME G AR i Fhctn figure
1Al ThiiRRIBiItBREBY Phqs ahwwie?twae ebtabli¥ed gl tbingGhdnin cdrlifbtions
Qr, reacti

Loa odi es were teste on EGER
with e o Bationk of Sikedy iaules o W&t tofer SEPEs genergled by
sequdhtuéledddutmsjf Bhé eﬂr:p@rﬂrway: d@ﬂ@aéa%g gﬁgbra eycﬁa@rﬂoca%s@ffe complete

phos | at ed
b'ocg%ﬁ?p?féhe farPgniy ?F?J en%ﬂé@eg;? W%g“s%eﬁﬂdé” t”&'v"ﬁ@ﬁﬁ%ﬂ%nwé’”s of 40
Hg/nkladé @hmq .E%Rret D1tAD mrw@mﬁummfwme@@gﬁ ﬂJm&)@@bo were found
n an data se

treat HN5 cells. cultl
to b B WGP torlae [asBptot PR R ek By Siteeng b
neg M@emﬁdrg@@é% |R@$é%&9%é@f5@l@tﬂ%dy E@d@ﬂﬁh@r@@ﬁg@ﬂe@ﬂa@ynergy in

0% and n/ st 43, 00 ells were.se
bindig TGEE nBRArRBORY PN TRe ROy, Shee Semanel Vs itripeigumih the
threébﬁt_fbb@tdsoﬁtheﬁ‘@’qtlbﬁd‘tégEiﬁ?gdé@égﬁﬁ?tldgn%%p#ﬂh&em@béi 6n domain /Il
n o Nnti1 0odl es | wer e
AR 1351, BEmB B P Bhem R IGPRF TR (J86") SPPoBRENR B g ndng
Wlthbth'tfépﬁbp’é bibekayasgropi petibred nb mngbrdortmg@tr thesstestet \wAtibodies had
(0] anti no
Sma\fwgg%{%é@ %li'( rh"%%ﬁ?d@%ﬁ“ﬁkgu B tBeY Weredynaing E’%t?er atter receF%Fr
satuaampthe)\pmltﬁé mrwinmfmuarmeb |CanBedLQ_fntlly ltrﬁs tameinrr:iemt s®Jdested that the six
sterns wer er r e a 0 e .
testqq YPRBRE L0 SGUP JEECRYT EGE Hr o ey To furinggtest tis
obsérm?clcshénowmbﬁmhdésriﬂbod@wsw écﬁtélstnh% oﬁéﬂthitemd_ ' @rﬂibesi)73$ émﬂ 1347,
C S [ e I N e | g -, y
002 124510506 406 B Sthsuee i) Traion o F e vifh Sample
antitsdolyeri thieChix SAmtBoLR triiags. Werré' fheﬂBﬁeEﬂslatnglé éﬁmbs@y Iﬁa&i dot¥ked
mclu&ig? @r%ﬁg}ﬁ%&%ﬁﬁgs?%p%#%vo&%q% oli (%sto?ﬁresrgﬁﬁ ddbk_gl Zure 1qE/C all six
testdd @ttibboigs etd Bunf &2Fe HOBRBY froHTSGIgﬂ Y693 Mihich g@ht@@fo\n@rnamg to the
ncentrations.carr nal to the , .. .
EGH g e PR P, el Bt BB Hofkeber. yigp jngivicual sample
antitsdoedsl igre aém&led fegm #hiSmikturet 0 signif€riRinmmitse, oflh&@él‘tlcular sample

oSS ) TSR B LR ot AR08 o

bmdmgqsw EGF réis’:dptdi%y‘iﬁerﬁ&a‘l@sd TBAE elipérilrfmm@arm flubtpdte® P1at at least
six gnyi h(écg% e érluggé ant %r ph%sqgiggge'scc(ea@ bin%fo[%%éﬁ%&%ﬁtanlegfsly. As a
final@fxper méwt’)tltl)thasf |h€e§|g§t@ﬂ d:ajtryer%ihtllb&?éh @&c@iﬁa&&d@&né@@@i’&%) I/

ra It ut
(1253351 GHBBMn SR R (TG0 250 Ry P e aF Bowhe this was
incubatedtwitbnhe sik aGﬁRdlrg/amxmce PR presAidd) indigdrel NOURSHeest éfﬁeofesfbd

ent e at e, covere

antighclis wore Al By o e rrRAnog freg Helopdlifine six

antutfddlymmet&me ToR hapebeddige Heatatievitn ofastirsdids asestnonisliude
five

am'%ﬂﬁ"%ﬁﬁ%ﬁﬁ §ny2%%ptf, ggessilgfrt UQAI?%?Q%\%EESE%QA%% %Phrg gpltl%%tdi%g. /El}lernatively,

it is possible that in fact all sites on the tested domains were blocked with antibody.

Table 6 Commercially available antibodies with documented specificities against EGFR

extracellular domains.
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bpait 1%@5@'%%1 %ug‘a‘@éd (?otbrr) %ITFFJGT ller*or\s\)ggﬁ/led

s are I ncubated ore

Subsenuestly weallsswerg weshe/fxg bm@ls wﬁlalP;Bé?eE f@'i@WEA@amu bigtien with

|
100%Rlﬁ—ll‘ﬂt%ﬂ§3p§g nf/ Elct e:c)B(néS:eLrQ% eétﬁdlleu}qé&:‘; edv@ 'P)Id@anB bfuffer and
incupaficsrai 4per8 Samigiavfe foe 8@ prinrrindlly areds M@r@was}@qd@‘wtiﬁ@smth PBS-T
and ga@’efs W(%}Jg Flopd hR&&d ﬁ‘é %@}JI‘J’%II VOB aWdt rlfbu%%t%d for 60 min.

S to aroun receptor ownr egu

After ineuksdien die WRRETPN it $tbilerpy I ’d)dddloéspfdd\ﬁﬁaﬁSQn ri@OtWOeye" and plates

Wen?a gtét@ﬁﬁ%(ﬂ%' bodi es with non-overl appi ng epitopes
ea to an i1 ncrease in receptor downregul ati on: 992

+ 1024, 74 % 992 + 1024 + 1030, 83 %
ELISA reagents:

10

conteinll

15

20

1) Coating buffer: 1 x PBS; Gibco cat:20012-019
2) Antigen: Wild type full length EGFR purified from A431 cells; Sigma E2645
3) ELISA plate: NUNC Maxisorp; cat: 442404
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Addition of additional antibodies did not lead to

further increase in receptor internalisation. 25 Thus,
wa@toosaads3 t hree anti bodi es appear to be requi rBCI/DE2008/050047

achieve the maximal level of internalisation in A431

cells. EXAMPLE 6 - Proliferati on assays Cellul ar

damage will inevitably result in loss of the ability

of the [t intaipn a oV| for
apEicabonSlion Pufet MorHsh BB & TORBRT(BEEAY | L hct i vity
5P B a3 A Lgl;ebaIS(GIBSYU ,060d Pwadp Zmﬁssl-mflllwt .
rem se ua y ey neasure
6)m%r°8 M9 ﬁa?tfo@ie’é)rg@lf’? \YFP XThe Cell Proliferation Reagent
7)\/\& htivd ERpeloe s@giagus Qﬂ?ed@#@ﬁ%@@%hﬂ%?% Scafl #tN[t))C|60574 -4111-1)
ups at e | C ur es e netapol il C
8)a%t"?t ”N{afdgégﬁ?' rﬁ’gfq9§” 4t E:gg??hen assuned that the
g)rr;str@lpfdvudrrr; -BRP, umb%sﬁﬁgw&l%r?@s;mﬁeb V\ts 261 nunber of ;
Vi cel ) s. i npl e the -1 assay was use
1@%?&\%3%%8 %4% @f met abolically active cells
18f 1 RTHIS@at ment with di fferept ant i boﬂl es in different
concentrations. Prior rform ng .t he T - ssay ..
LI GOTRpcitian oSk vieke PEBIAVER aiaak A FliH 0" ATKEGF e pbodies to
inhikst thflﬂbm_durbcofaud’tmyléﬂedtaﬂ Falugagattd} Itmd%ngt@ 5@¢=m¢f rfela:éﬂg@ﬂccgaﬁecﬂtg ELISA
I N Su W .0.70 0 an 0
wel s Rrptaiech s gutd T ot LK ABG SPRePESH Lo empotenty block
EGRIg/aRt binasirtghmwahé n@géthetfcb?trdl%nhbcgilye?/tnag@twbi@ms not directed
CcOo rati (0] se sol utl gn
aga SR 6 i E G gt Binsing. AL SOWady oW oA Medniee
antllidﬁir?ﬁ}Qt’ZQh oBxs&id ﬂﬁ%lﬂeuield@gaw%lé %’orﬁﬁd ¢I]! dl@dv\fbcbgnlzlﬁb WBh oPerlapping
SO a eac we cont aj 0 ant
epitQN&s \{&re, FPS?%Q%OW orgp aﬁ@apg\ni@rﬁ@x%@a they %b&! ng‘%'”i‘?'t Ef3fpligand
blndﬁ!1|gI O@fhertﬁlfélegesitgd t@ntﬁﬁﬂ%@ dnty rRaps 03? f@lﬁtﬂNe‘ii :?i&lo\d/é%t! EGFligand
..o um an e Crea e or . I a
e Ay B GoreRe L BB Ly eqllopy She SauRIRE mydure of mADs
992 cHi30nare4 Iagpeamﬁ@ kel miotdeflizi BRI aintbitthet BEIP @éghrdybinding than the
I nat Wt tr Sin
sinole PRI e [rSMkaiA ik, At Aot iBence e of Lipl it suimpter mixture
Was%urﬂQGgmldltéﬁglll?:ﬁrﬁf Dindiing apprdkifmatdi Bvstines ﬁ@t@%}ﬁlcmﬁtly than mAb
e an ce re-s 0
1033 S7T 608 R0E Rt shiraly BaR TS o2k, s el lhn et inea
sy ndrglg%cgefﬂﬂ;@oﬂﬂlﬂ | Itl‘fﬂee cfb&Qarl]rplll eﬁftjlbbdﬂés %@bbnlzﬁgﬁbﬁﬁwr@rﬂ)pmg epitopes.
n a X
s shawg ) Giitre 138 Te AnfEBER iheRa20, I2hor 1ok T2 Beraico fsted in
this d@aasv Thesa fbur:ﬂwefslvmgg tagleubatmﬂl ITmsF B%eﬁtdhﬁﬂitﬁﬁg #(a Pdse dependant
rea n . e r. an
man ALY SO oTBHENTIRNT Shieniertor e RS 1o A Tos2 when
combamisioand Eebituk _?_?]r&rcﬂ LM dodterfitatibs §mb@3:gpwrrﬂ eiet Anti- I(EjGFR clones
n e our e apsor anc is measu at .an .
120§ 3360 270 A da e B R BB s O eh Bdpeki B3R 43Rt pding as
Erbituxnesiéd af samed eddebhtegtiohy. act i ve cells (MAQ) is
cal cul ated as percent of the untreated control as

follows: %AC - (OD exp. - ODnedia) X100 25
AbilityAbumibieBGF inducBarEdFR) phosphorylation in HN5S cells

Anti-EGFR antibodies were tested for reactivity on EGFR phosphorylation in an in cell
western analysis. The in cell western procedure enables the detection of EGFR and
phosphorylated EGFR (pEGFR) from the same sample, this in turn makes it possible to
compare the ratio of EGFR to pEGFR expression for each antibody treatment and data set.

HN5 cells were cultivated according to the instructions provided by ATCC in DMEM
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For the EGF titration studies, the |ligand was dil uted
to concentration of 20 nMm in DMEMO. 5% FBS,

w@e@Bdoqigs a fi nal concentration of 10 nMm i nPCTBK2®BI050047
with the highest EGF concentration. 150 pl of this
solution was then added to wlls in colum 2 of a
96-well plate and a three-fold serial dilution were

wn tq c m 9 so that ec I contains 3
supBgorS SR eee CoR T oR T St A T MGl P cobtisitn Spavel plates
fromClingBatlio 16700824 phefesistarvatse CMDs 42085120443 DMEM 16 h before

e PR 2 o S om0

ul Dwm@rﬁcambomxiufb whe pi@éﬂ@d uprend abwiat |le§st fivl fﬂg@@ﬂtﬁ A IAR£30 min
r e ut e to a

i pal
of argthogy ?rgi%ﬁseagﬁé FsD 4 Paaneamiagon g 4 g fopepronrate wells
and SeTpH BBRiH S coil esrixverefoeBmeanekseitidly $o Heahstiuegors provided
conc ntrati o in the wells.

final antibo
by t%mﬁ'i‘“fa?t“r% O? %Ss‘fé rCel Y"E-‘ftPESH%t (Qé’yésetyhg'gé%ci’é‘&?ct%cﬁﬁl I's
|n colum 2-9 of the 96-wel|l plate. A431-NS cells are

o BRI Lo R AR R R R R

metl&fr@l)tfdil@ﬂ mdﬂﬁ’d&r aaf dtineulatiehl Bive PBIS- Tritwm XaIOOIiOﬂX/@ K rhizOlashes

werg @é%{)g rf,)g}ﬁgéqj p?rﬂ”leﬁlg)@ﬁ) e g/%%rétg)rénseéreqer{ég Yoﬂgﬁ{i‘r?gei% he B1-COR
blockiay buer (2274 00@0)r Pmﬂmmtlb@tleme@chddsﬂ @tcdnaediatidnd

|1 s/m. .50 pl f th 00.
corréshon@indks 102 Tostucfins FraufiE oo Pedaes b S8 s gPRs 3 RT for 2.5
(totat EGI:Fm_m_o?’s_ell:S_Oﬂihﬁgtlc{ﬂ tﬁbﬁfjr(ga;lgtermmbait et nlbd!rvl-\jslﬂi_S(If&mdi Ahospho-

N or en -
eerR BT R iRl b n, Blossde CHER AR neubat ed
for one hour at 37C. Plates are then transferred to a

Foll%g{% r%ljbﬁloﬁtvﬁthstngéﬁ @Féjr}tllbﬁ@% O dé @g[ye%’wé he-gl}%e times for five

ance i's nea reference
minwtes @l RBBHTHY. 16htweeenl0) Sﬂerrveiadethe sEhendampamitbediz were added (goat-

anti- tb‘?ﬁ%bk& %é(l) ek %g)toéiﬂjﬁor? C%)Rl?atg‘r e?ﬁjéﬁgggtragg ?ét ér{h “mpuse, IRDye

sor ce at nm s’ trac
800®‘é/f EBehdibitional €l @R gain®9265222 10nand meubated frr 10fat RT with gentle

Sha@cen% lpfé?el %‘%’3 \éﬁm?ﬁlalns i MAC) is calculated as

reat control as foll ows: %AC -
(O) exp. - ijedl a) X100 (Obuntreat. - ODnedia) 20

Prioiﬁ?ﬁ%&%r&ﬁerﬁ %ﬂ%é I?@éanaﬂdgrégcgﬁ@e @Edéﬂﬁ@éla?é\?jv%i;ﬁ%%d five times for

. Nt | Ies With non-overlapping epit . .
five anrniai RBI-ITI Al wasfwemer@rtemmatmab)aﬁm ab@mtlbgbq’taﬁﬁbrowmg motion of the

et B AR o Ao RReS st SOt LR s Eop ot ne piar
againg/papehiowgtst (Identicekio the t@eqim@ht ofrFHil BA plates, dfe impgttamghing is the
noticggtﬂly ﬁe%gllg rlg:ﬁ{arr} eCt onbﬂ%yqﬁ ?sotp@eltlpl Ht eﬁldstﬁ?tgfl%g\%gﬁ Solution can

I brtor gr ovvt o)
be reshevasuhthisi me@d@fe @gzer\thlatrlbyesqch@rr thayadll disturty hedntegrity of the cell

mon@LZQrgvﬁrye’ egﬂpﬁ%ash r@esgmtlén ﬂafft f?tH] tﬁehﬁ?tex‘Nés% ﬁééqgﬁio%d 539 gentle

suction at the side of the wells with a multlchannel pipette. The fluorescent signal was
measured for the 680 nm channel (excitation 675 nm and emission 705 nm, both 10 nm
bandwidth) and for the 800 nm channel (excitation 762 nm and emission 798 nm, both 10
nm bandwidth).
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concentration ranges. WO 2008/ 104183 PCT/ DK2008/ 050047

80 The effects of individual antibodies and anti body
woreoosdoqass t he grow h of A431-NS cells stinul aP@mDRRG0R/050047

varyi ng concentrations of EG-F were investigated and

the results are shown in Fifure 17. As can be seen in

Fi gure 17 EGF concent rati ons above 0.1 nMin the

sence f .antibodies are toxjc t ells, wever

US'”igt ¢ 0-cRY| Vﬁ%ﬁ?”‘t ysis Ihsgopies ey idgat ‘Eﬂ*ttFBHHP%”W iPsgAre
sugnm@éhtwp&(b 8p)affegtiePine PESF R\ktatlisof GSeddls; thé 1208, HGFRand 1320

(992, 1030 and 1042) acts synergistically to inhibit
antiBdiRs (RiggFe { ﬂe A431-NS cells in the presence of EGF

when tested up to at least 0.3 nMof EG- and the m x

The gatatEH iplobg e Al e Py AR A Rise o e Bvgiya

antilfediask- thlﬁegfwavbhesiédsmr effectean Dbcteﬂ!lwasﬁbrb)analg?ﬁb ofhinhipitiowof EGF

t pon overl a pi es b, domain |
g EBER Spablnialath Rean LoP AP b ps BEed0M F Re ari-EcrR
antiteidy meix sidaifiaantlylintdbitddl EGF irfdGE&RI EAS Roatospigorglaten (px0.05).
Fi gure 18 conbi nations of the antibody 992 and 1024
whi ch are both domain Il of EGFR, with either an
Exapple Hbugrnatiastion of RGFIReteptors in A42288)cells wi t h donmai n
I/11 (1434) of EGFR are as potent as three antibodies
reacting with non-overl appi ng epitopes wthin donain
A431IN$ colls PHER# CBD253Rusre0303iniske franicin § ) %tcaatueniil K &s culture

tos oA B 381 ISP P B B o witnu
seruantqelﬂsmeeessrmt Intcy mﬂlmmlof\le%tnl bc incghatied 30 miB onyee Wit tbe

antit!(biﬁréé%&éﬁ;rﬂg aht‘g&l\/%kﬁﬁ}fge Z’%E&f‘k%%@%éﬂ ?%)Ils Wé}lé%%hed three

times iroRMEM:£250pr Hmirf, & @} drshresgisagrdesie 1gholWAMEM. Baclyppgion were
spllt%rggiar%%%fabeg Eg@%%ﬁgc@a%ﬁ%oo I QéIP%u% erﬁ%rﬁqh?erétthg&dbfee%ch

portign@erpldFesing{dC svateyl t@tralntaxwdne%)lsr?lrnl w%D&Z&Séc mreg a!_termlt on ice
immgiji?tegf AR | ﬂ@ub%%oﬁfﬁéu?ggé ‘?ﬁ“}‘%@}@%@ﬁ?g@gﬁ ﬁ}i%{ﬁ@& DA pRliets re-

oncentrations
disselged Bnt00atl iRebbit aws hvrgaalate b erold(abi)afr T&rin DM eCellseare incubated
r t i [ ' ;
for DA B3 pERRY Gadfed itk dinds!h 43 BRIEN AR LRI Phescaibur.
of different conbinations of three antibodies were

Reshlﬂ;vﬁﬁtshg\% GAFiGOret 132 1RABH INSvitrCEbltut AMEvediBi GHoRwh t%m equal level

hibitory activity of the twenty nost potent of these
of miegn@ﬁ@m ¢ffeeapiRrra aramd 3R] % lagyingcénteioh Hiitiah Aerfacerstainingd

IncubQﬁ’orﬂKn?H Qézeéléﬁé Féﬁdé’fo dhen M43, M@e&tg} &ioWr\rQ&ulQ‘ﬁHnelﬁcUBéhon with

npare non-treated contr ol
antlbwémlétngSrr@nt?@ym Ort adsiiional anikadiap Wh o Oéﬁmngoepltoms leads

to an [MerdzQ8 M a&%&men&%&%%mé%%@% 024 d749%2¢§é324ﬁé«§2q 8@6%3 %.

992+1277+1320 mbi nations contai n anti bodi es
with non- overl appi ng epitopes. This shows that it is

Addiies of M ditidnal &eBbaias SRMIt *Hladas m?tﬁéatdc%%e & recBptBRinternalisation.
ant i bodi es bi nding distinct ep |to?
Thus at least three antibodie$ appear to be required to achieve the maximal level of

internalisation in A431 cells.
EXAMPLE 6 — Proliferation assays

Cellular damage will inevitably result in loss of the ability of the cell to maintain and provide

energy for metabolic cell function and growth. Metabolic activity assays are based on this
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WO 2008/ 104183 PCT/ DK2008/ 050047 81 EXAMPLE 7 -
apoptosis. Apoptosis is a biological nechanismthat

wo eadao4183 deat h of the cell. This mechani sm haBCT/DE608/050047
reported previously by use of anti-EG-R anti bodi es,
such as Erbitux (Baselga J. 7fhe 5 EGFR as a target
for anticancer therapy - focus on cetuxi mb. Eur J

Cancer . 01 Sep S | . 4:S16- t herefore
prerfigt vl Dok meR i o eaR Rl atiay: T o LRrATeL IO Hearet WST-1
Roc&iét(liaholdb esl @49128071@341313 BrAde30s@subarble sict ARasiings the metabolic

actiy 91 ViRBIO R L B ASRUTBLINE N1a BRI BbesErlaEs Wit e

numBePof¥istie ESHS. ANBis anmBIelthe WITS atsﬁlaytwaspuﬁed to measure the number

of mﬁpégwggtstlfvoetnqsegé %6 ent(\/\é@ké}lflfJ %ltr%trgégcﬁes in cI" 1Jf1erent

con@Dgafléhz0, 1042), 992,1030, 1042, FEr bltux or Vectibix, in
concentrations ranging fromO0.01 pg/m to 10 pg/ m .
Cells and anti bodi es were incubated for 22 h. Then
Priostefperfoahiag tise WSTe1 hsgayaisd Eﬁbramhtd?(eaﬁwdm dnid amitibody mixes were

SIS dolg) PG s B 20 P DB RS ted with 05 %

of FBS Y ex8$/S SzlizldTrﬁgE‘a éhdleatibafy doheentiatiomvas 1T pgvpairettie wielvith the

. each i bodi e al one .as |, .as .
niohggahiBagy rpEREREn Tk v Bl k38 SoERo RLFgE 4 #Flsffvets in column
2 of aingelFatE aNB actbidesfoldrsesial dilstiomweiegtade d@yn to cbiemn 9 so that each

tib {

well YR30 PEATLEY tr8§tinh ) A0ttt e Ja g s a0 w
of medidiwdrd adtiediorRelOnhahd arkivatidisesluam Wwahd 12%0 Meaectpazse effect of

when tee.t ed g concentrlatl ons of 1 pg/m and 10 pg/m .
medi QVaRPEtPH I} 5 CXRSUBIRAON'S st ati stical Iy significant

20 (p<0.05) conpared to Erbitux at 1 pg/m. EXAMPLE 7b
A43ll rﬂi§geqllsta% {hehgv %ﬁ?&gmg %&%ﬁa%%g{ﬁ bger}(p?s?r?a-ﬁ%g %\/A‘th%sml trypsin
solutlmmei’tmlgﬁt:emplfetﬂ mawa;aalr@theo agded and thearedl® spiimdpwroatt 309xg (1200

o BT I RS B e TR Sl AR ERETPL 05 s

Cellsrarel thecoydsd Bnd/meﬂ&oooemtrrabbn a@osthd ¢F 15,0€0 telis/mii x@Qipled the cell

susﬁl&ﬁg%n‘iona e‘ﬁ%ﬁltﬂgﬁ% %cg%dqqgﬁéé?‘?nén@a?d\%agﬁaéolurpns 2-11. The

platescare irglubatetliftyotigayisrin & hoglidifiedlis tutgatodds 87105 Toeh |26l VVEhTe1 reagent
tur 4 i t

is a(@ é pf u@el@%&%ﬁ%gﬂa@&s nVI gluesc* f%ﬂ%rﬁléoﬁtﬁm alt antaq% %rreqnerz tr?nsferred

to a PritaDPate sSEAKEVRInE |t amnthenr@uefmlemsyrb\el@&@@%awm 450 and 620

o AR IBRUBRAR o2 K020 S FEE T B ALA Sl ot
(MAChis caloutatexf & percgnnorﬁtlterwwtneatbei auotisleasfelmygy: af t nodel
using A431 NS cells. This is a wdely used

%MACz[ (OD exp.— ODmedia) ]XIOO

(ODuntreat.— ODmedia)

For the EGF titration studies, the ligand was diluted to concentration of 20 nM/ml in
DMEM+0.5% FBS, yielding a final concentration of 10 nM/ml in the well with the highest
EGF concentration. 150 pl of this solution was then added to wells in column 2 of a 96-well
plate and a three-fold serial dilution were made down to column 9 so that each well contains

100 pl of EGF solution. 100 pl of media were added to column 11. 200 pl of media were



10

15

20

25

nodel for investigating the potency of nonocl ona
anti-cancer antibodies, including anti- EGR

wa@eishedses. Nude nice are i munoconprom sed aPd/DBEeMs/050047
T-cells. This allows gromth 5 of human cells in the
m ce. Two groups of nude ni c® 6-8 weeks were injected
subcut aneousl y with 1x106 A431 NS ceI I's. Wen the

i ze reache 100 was
adadth o Fovisa! HCcE olel FeccdirTe | RS o [ole Brorasspyefiect of media
eva[ﬁﬁétidmd)the expdrinpmital thanal The ary}zlrbdihal’e énldﬁ))ﬂﬁesl dhdedritidbdy mixes were

. mour. s re neasured in
aiugy 51 5 A3 GT PERSy SRec AL P A g(E TLaMEN stpie tirtag with 0.5%
of FBB&ind 118, Pos el diig 4 tﬁﬁmta’ntub@diwfa]céﬁmatm df 1% Mmkln&héiwelli 50 pl of
| anet er snortes

thesgiapE: Werp e aToatiS ek B AR S g6l Pl s o

Humana Press, NJ, USA 2002, p596). By the end of the

Aaa SRR LR e ST Wi TS R G ReRafad By Al o™ i rypsin

solutiore [ 1Tdadoft doaqilate miedid tife thebiatived amdthevait ispux down talh@00xg (1200

rof) B BB EE s B b EBAPEa S8 oBretut BaMEM 20.5% FBs.

Cells_emﬁfthfe_rbd‘un?a;dr@&thegltctbecéntmﬂgfﬁ a@ﬁrgtg\?wlig&@ (mOdce.'lI?Mrﬂ 50 ul of the cell
| |

susripdgh 20 srlul atg R PR o, PaPiial g P 2-11. The

p|at£‘@‘eﬂﬁ$bbt€ddﬁ4 eéhyatind huntitified ineubatarsatr376C { Them20 HiVE8$-1 reagent

is a%fp'?% Y arlﬁa Fg%t%? Pr%)qu I{egﬁéreonr%gh%?%?&b gdggt[a%ra{%a&gﬁr%rtansferred

to a eftfiiaCplate shakadatid lefiranbihet heurd&se absiebarice |SI measured at 450 and 620
ment ures o

m GBSl PR G EISA e T iR, da REDolcalt Sctive cells

are ielivagrdaby tiodbsordarser athesD abowebt(dcteguthe aldB)bankeut the reference

W vgl L&ﬁ ﬁg@h of 9 nude m ce, 6-8 weeks, were injected
avelaBellChReB0%ry with 1x106 A431 NS cells. Wen the

average tunour size reached 100 nmB, mce received the

f | B hon. rQu cegi
ol 8 AL 0pR A S yaZ LG8 RIS W6 tnroata
contir las fallewsr t he control anti body, Synagis. In all, mce

received 17 injections of 0.5 ng 4 tinmes a week. The

first injection was given on day 8 and the |ast

i njection was _given [:)n(aiayxp’%oﬂméwajyjl zes wer e

nmeasured for 56° Wm Ot he
e TUheBur o4,

ant i body treatnent m ce receiving
Erbitux started expandl ng in size, whereas 30 tunours
continued to decreased in size for mce in the tw
groups receiving the mx of either 992+1024 or
ResA2+1024+1030. No expansion in tunour size was
observed for the 992+1024 WO 2008/ 104183
PCT/ DK2008/ 050047 83 group at day 91 (57 days
To shoivl tbai anguxtenemmbfteiecamtleﬁGlfR @atiedigs) witiT hen-avestapgimg epitopes within

comg i e SO Lo o MBS Y DAY 1y P& AR Fpertormed which
inveshgataxpbe |mh1bmmn of A431-N8 gmowtd. Agcen be lsgerElTbﬁ:lgwne.16A the antibodies
are poor inhibitors of A431-NS growth on their own, but when combined a synergistic
inhibitory effect on 431-NS growth is obtained. Although mixes of 992 with either 1042 or
1030 is also very potent, the mix of all three is superior to these over all antibody

concentration ranges.
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The survival of mce in the experinent was al so
nmonitored. M ce were scored as dead when 5 tunors
wo eashedss he nmaxi mum al | owed si zes. The tabl e PEl/DK2008/050047
shows the nunber of survived mce 56 days after
i nocul ation of tunor cells. h inproved survival is
seen for both of the conbinations conpared to

Er bi t ux. . oup, 99 024 992+1024+1030 Erpit ux t
The gScisneh AV BN BUPOBREENS SMBOR dArePBdnE GV TGS GNS cells
stimgla&d Waith d@rymg@oﬁ@hﬁtrtatmsfabf mpﬁ\rermbsngbgbd’ar&i thiesl rasuil are shown
. _gdata es e Xxe raft _experi pent
in Figiecr Rsanbeseati EiGire LABGE PRATTHATD TS BRBAIL] PN gpe absence
of a@tﬂ;%ﬂib@fa?él&@&b tdAt4ng Ll¢@¢§ Hﬂ]@a; it GOBNdErR ghetat mQQbeﬁrezéE{ﬁ{ﬁbodies with
production e r n [ rta
non ﬁ%%f appyle @P'téﬁ’ﬁ;ﬁ d\j@ﬁbs‘i'oé“a'”n gﬁségﬁ?ﬁ 3?%& i1§ﬁ ofnd 1042) acts

syndhbiotshlly @sBaibg grewtd b IRNAIENRSSeRdin the ﬁmyénéé)bﬂ BGF when tested up
m t hat arti Cll ate in

to g B 26 B S eRE Rl PisuRBas et 8l PRhReiPEa Anthqdies: i ng

the sur vival conditions. 15 Furt her rmre ot her

Nex iy ltanir (s e ok Vo o A3 s 40 e ep oan be

obta’irmdttiyecdrmmmug twey aatitesiidsrwith ndsreweerapgmgfetputo;msperdonmm Il of EGFR

win SR B e XRIRUD SRR A Ly lhn i e
18 cd)lnftfrleatleni IoﬁttheDBnt"EEﬂWMl ?rdi fozr Whtcheﬁre(m)tmﬁomelnl Bl ofSE@QFR, with
.. CO r n t t
onG TR b0 2558 IR o LS54 E5 WIEAORTa, 5k 88 ar o
potentibg frrséeeantmbdreessmtlpg a\rnthnrolne:werlspmm;e;butmes efithintdoaiain 1l of EGFR
0928 3BeA B8 of BafithR btk afech tPfln SIS FRFE oA & ivitng the
growthaf A¢3 eNSzkah thy therapadicems &Ry betibadi g rErbitixednalt Vetibix.
and it has been suggested that drugs capabl e of

i nducing termnal differentiation of cancer cells
Simigo dsdaysewatel gerfoomed iusingaiive aNr2G08e1ClLBRs, DU145 (ATCCH#HTB-81)

and %A{H%I : S QP@@?QIJI Bqéﬂt Iﬁfeapﬁ#‘rgrﬂatﬂ ?o'l %Eﬁ@ﬁcags?ﬁ are shown in

rees norna oneos
FiguBpd6B sandCt6C. Torootts casesc armigaif uhres ajﬁlbodhes 9 980 @hd 1042) was

supgof Fo ke 615, erRBETEE BhetelrBles IEERY R0 O SEEHI B s of three
antielidsaivas esuperiominVattiboradiali comsentrations - BGFR iMDAdVIBAHEB at high
con@e%hk?&%' es have previously been reported to be able to

increasé the 5 rate of termnal differentiation of
human squanous cancer cells grown as xenograft tunors

s ETRBOGAIRAC, S JL 8o ol el ARG crve

antiHE6RR anjibedieancenent of tunor radi oresponse by C225

Results

The effects of different combinations of three antibodies were investigated in the A431NS
cell line. The growth inhibitory activity of the twenty most potent of these is shown in Figure
37. All the combinations inhibited the proliferation of the A431NS cell line more than 60%
compared to a non-treated control. Another interesting observation is than with the exception
of the combinations (992+1024+1254 and 992+1024+1320 and 992+1277+1320) the
combinations contain antibodies with non-overlapping epitopes. This shows that it is

possible to design several combinations of three antibodies binding distinct epitopes.
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antiepidermal growh factor receptor antibody. din
Cancer Res 6:701-8, 2000; Modjtahedi H, Eccles S,
w@2ndhiei1ds Box G Titley J, Dean C Differenti BET/DR2@8/050047
i mmune destruction: two 10 pat hways for therapy of
squamous cel |l carcinomas w t# anti bodies to the
epi dermal growth factor receptor. Cancer Res
54:1695-701, 1994). We exam ned histologically the
extent of termnal differentiation in anti-EGR
treated A431 NS cells grown as xenografts in mce.
st ol ogi cal study included 3 randonmly selected
EXAME]S"% x@HS g’gﬁ tunmors from each of the four
experlnental groups fromthe 15 experinment descri bed
X . .
Apo?t:aglgesa%l Eo ca}nr-ﬁ%ﬁrt]ée dssh\ﬁj’m H}eah é?fié gou géa?@ EF {gg%gﬁ‘.%lss M8Bhanism has
beer repornted p[vamer(dyerbDf antib8SFRIAMBYdies,iduch at E&rtsbtugriBaselga J. The
uperfr sl i t )
EGF%?%%egas %ﬁ? n%ﬁgﬁngaet?%xegepyn/ fe%ggs Hr(‘?%%tgglma% EunlJ\Aggﬁ'Cer. ﬂftﬂ Sep:37,
Supplrmsmeﬁﬂ)e titwastiserefcee svesiggateddo mdhinit exdera tma iodigsloalEnti-EGFR
e I At ec j .
anhtﬁé@%%b%’ H@@O%Ld Qbé%giglr%gi? ?n %g‘tg@;;%%@@gﬂ?ﬂe able to induce
apopesis| s") as a neasure of the extent of term na
differention (Mdjtahedi et al., 1994). Table 7 lists
the result obtained. Mce treated with a m xture of
1x1Q* 484 Ngrells mERRNawhatebidi YEKS0RpIE0RAETOBM 0.6 %0 apFAS and

anti@@t&&”ﬁ&tﬁ%&%e@@%@ﬁ? ?rP%} @st:cuétgw@étl‘e?‘?’n {hgcdres%fnce of the EGFR mix

ate n S as conpared t
(equal partst of SRR SA30I1042), P, é@%UMZaEtbﬂbndr‘dectEmm mncamdatlons

S I Cnal
anaffFn b LR AL ES 0L RE Cs AATBRRLIER ok 1BbaBA Fra2in. Ther
Supere@tehvivnge PBSebied rod dnesfsuegdtin bo &y IFAzKib frpmAyache, Cat No:
Al a

BSOSy B PO PR ot o

In concl usion, a conbl nation of three anti-EG-R
The%ﬂéétkb@meerﬁlx\%ésrbdﬂ%réa’\ﬁﬁﬁ 8RN &gh@moh%]@ﬁ'al amlﬁcl?i'léé alone as well as

(clones 992, 1030 and %
with lﬁfﬁ%sﬂﬁ%}”@'ﬂf@jaréhbﬁé'ﬁé e\!GCtiERP( and E@ﬂteml‘ﬁ'a@ AGATNG @9'(':5‘1 (lﬁ‘@SU@'ﬁ frefcigure 19).
The %HtltSdHB%%erﬁ%étéd in™ OVf'o}bodllﬂﬁor? qrﬁ@@ﬁl?% di nﬁfa*ﬁ'tl? 05‘(555 more efficient
nonocl onal anti bodi es. o served ef f

comgﬁregiérp fhenaqilwdwlfre@r@@tqnak @rﬁ'ﬁoqi'é&é% WPB ag Yectiiix when teSted at
con%%{lé&%a%dfgéwgﬁfn@%gﬁlx ifPedsel %lpHﬁtbQQ sHﬁ@ﬁcaW Significant

ant I body nposi tions of the i1nvention can be used in

OCMPW@@T‘%*HO Bripitapx g Hﬂ(ff“h other differentiation

i nduci ng agents, such as retinoic acid, 4-phenyl

butyrate. Table 7 G oup Tunour Scoring of No. of
EXAMRLE YR Ccomments No. pearls 1 16 ++++ Large keratin

pearls 1 17 +++ Large keratin pearls 1 54 ++++ Large

ratin pearl
In ad ition to examp re 78 the mixture of 992+1024 as well as the mixture of 992+1024+1030

were investigated for apoptotic activity according to the same method as described in
example 7 (figure 35). The factual level of apoptosis was related to a maximum positive
control. Both of the two mixtures were compared with Erbitux and the individual monoclonal
antibodies 992, 1024 and 1030 as well as a control antibody in 1pug/ml using A431NS cells.
The mixture of 992+1024 was significantly better than Erbitux and the individual monoclonal
antibodies (all P<0.05).

EXAMPLE 8 In vivo efficacy
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2 14 ++ Small keratin pearls 2 45 ++ Small keratin
pearls 2 49 ++ Small Kkeratin pearls 3 11 ++ Smal |l
waeroatioqnispearls 3 34 ++ Smal |l keratin pearl s PGI/BE2008/050047
Smal | keratin pearls 4 43 4 60 - 4 31 5 Exanple 8d.
Sustained grow h inhibitory 8&fect of an antibody
conposition of the invention. A repeat of the tunor

The G LG DY RS E) PHDB SRS the 1T T, D12 Rk gt for i

vivoleffizaBP AR Add@mous®dhogiraft mbdel isingfA4 3BRERlSs. Mgy aiiG&ly used
ously with A43

ed sub ut an cell]s,. .
mOd\Aﬁ‘{%'”f’ﬁ%'gﬁf'%We PPIRRSY Ok BRBEYHE §”§h§?réceiﬁmitrq'§§%etﬂ‘cb’8'”g antl-
EGFR avibbBie8 N@iemrgearé ifainsdoafrethisd®andmsBk (cays. 7hisdllows growth

t mce were random zed into five groups of

whi ch pai
thW%C%{Ei'ﬁﬂ]esm'é?ﬁd antibody treatnents were initiated.

The five groups received either high (2 ng/week) or
ose,of the. 9

2+1024 m xt ) 6
Two, B BHO8 Fe e Rl B e B Tec R e i, PEI0E A3 NS ool
Whehathé B%rag@tumctyzeffwgdgadm .00Ahn®, r’(riee&nerrte\&shthe@. Nliot adceived five
t
ineipas ol TlreciniBad PoanitoBinyaR s e it i glF geewere
meakdrentn Mﬂe&ﬁhmﬁ%&ﬂﬁ@dmtm oaﬂlsensmny! tied Yolamemiasatalculated using the

|| t
formigngbPigpt T iBLs LEIEx Hieh bheredaBdnd lorofstdfsdlos ancv is the
shortesh daG@2sr (TelglurfrEBA 3&)nor l\lmielsdiﬁ CahecréRdsaatch. Hamaha Prags2NJ, USA
er m n

200536856 6y 156 LGS pag e BB RS ekfisid St Midiec

figure 38 and 39) a significantly better 20 outcone

Syn%ﬂ?@a% ﬁgécggs Ic%rgll& gr?trcb%d?rﬁm%gé%faﬁw?gé %@@oﬁéglﬁég&ﬁﬁg@%%?with Erbitux

ni-ne ani ma
and VeO®8in the game aB®unt arhusing theveantehsehsdge as fadhe binte BGFEFmMix

992+ 2008/ 104183 PCT/ DK2008/ 050047
(ant@g&g%grg)%@- gﬁﬁ?@r“ val . Although less efficient than

the high dose, |ow dose 992+1024 m x (1 ny/week) was

| - t . —
Ao ol kS0 s B bEio% ALa &L R S e chiogeg bynaug growin o
A43HN5|(|PEQ<05\)h éhe begrkoa yemhtsoare ishownby figgup Bt €8 resul{ ¢oreelated with

the rgsgsrltﬁ%]ﬂrﬁ&lﬁ%ﬁe f’l?e C?Qr% Sk |f}@a\r4?é érgnce BetRA8{ theFtFeQa%Snt group

ese resu enonstrate e superior potency
and $he ¢patrobrea®24 conbi nat i on V\,hen conpared to Erbit ux
even at the | ow dosage. The results also denonstrate
the sustained growth inhibition caused by the 992+1024
Exappihh it viya efficacy

In addition to the described in vivo experiment in example 8, the mixtures of 992+1024 and
992+1024+1030 were investigated in the A431NS xenograft model described above (figure
36). Four groups each of 9 nude mice, 6-8 weeks, were injected subcutaneously with 1x10°
A431NS cells. When the average tumour size reached 100 mm?, mice received the first
antibody injection. The three groups received either the mixture of 992+1024,
992+1024+1030, Erbitux or the control antibody, Synagis. In all, mice received 17 injections
of 0.5 mg 4 times a week. The first injection was given on day 8 and the last injection was
given on day 34. Tumour sizes were measured for 56 days. After termination of the antibody
treatment, the tumours of the mice receiving Erbitux started expanding in size, whereas
tumours continued to decreased in size for mice in the two groups receiving the mix of either
992+1024 or 992+1024+1030. No expansion in tumour size was observed for the 992+1024
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conpared to an approved nonocl onal anti body. EXAMPLE 9
Spheroid grom h For the spheroid study, a

wo ondedied t oned 96-wel |l plate is added 35 pl OPCTI/RAR2008/050047
ng/ M Poly- 10 HEMA solution and | eft to evaporate
overnight in a flow hood. Pd#3-HEMA prevents cell
attachment A431-NS cells are treated as above,

100, 000
oo 1Py bl RGP a3 H A0 s
the @@hd.ﬁdtmldfbgwmzum sigHifREAn{yDsm NP ¢P £ 01BNt a2 ldayeb kisani the average
urms ﬁ%fher with 50 pl of a 5% matri gel
t“m%roﬁ'%?t PBW'CeZB?P'ﬁ 9 5fOU%edi a were added to Rows 1 and 8

as well as colum 1 and 12 to the decrease effect of

The Sy aCopiee BERE o ut ae TR oTISro% Mg et orekgs dead when
tuméreréadhed tias II‘f'“i‘ﬂ“’“"31ffﬂ?ﬁ|@IWBdIsI‘Izea Thiniadiefbetal sisustat aumber of survived

mio 4 Py hinesdciare et ABPBIadr iy S Fadp o e

combinati@ist doripased fEBBUg/ M in an enpty 96-wel |l plate.
This is done in DVEM suppl enented with 0.5% of FBS
and 1 % P/S yielding a final antibody concentration of
Gidupg/ M i n| 9921841 20 992410244080 ghe$ Erlaihix body| Control
concentratipn. 150 pl df these sol utions were thEQ\b
added to we]ls in colym 2 of a 96-well plate an
Inttial @enberlod seri al dil ut|idon were made do@n to col yren 9
so that each well contgins 100 pl of anptibody
Gl ution. 1po pl of nedia were added t¢ columm 11,
MiteQembindig t hese solutidres are then trahgferred tdahe
p(J&'?/tB% contal ning the sgheroids and left to incuhate
alg days. | Then 20 pl |WST-1 reagent i$ added pr.| well
and—the prates 25 Tncubatedfor—onmehour—at—37C.
Plates are then transferred to a orbital plate shaker
and | eft another hour. The absorbance is neasured at
AddftfSharBLp&ifem@ (reference wavel ength) on an ELISA
reader. The anount of netabolically active cells (MAC
is calculated as percent of the untreated control as
PrelfnﬂﬁérQWéta SAMOGouk é@fmmﬂ@% rafl en(‘r@ﬁﬂ&‘éicﬂ@éd inrexample 8
dia) WD 2008/104183 PCT/ 008 50047 87 A mx of
ShOW%W@ethﬁrPPF@dﬂﬁt'@% oiP3t 1RH#E BB NISES ReteBpIvEpesuiRtieh iV EGF
proddeficH lﬂ/ Ad34 I\(§9I2e+fb%9f*ﬂé?ﬁgzén mﬁfdcrl%ﬁf megibtor ohidi e‘heElBelncreased
grom h of A431-NS spheroids and are nore poten
formafen Ofn%?%YQﬁ%S'P % ﬁ@ﬁ%[i%“tﬁrlacse&ﬁt'” mMagy ROt MY ER: éé“eCha”'Sm that
partlgfpatetlHXheaﬂ%té{l@é‘d éLng difugiends efd) theFebpMRERINEhe §hﬂlﬂﬁan&ndltlons.
o Cynonol gus EGF 5 d oni ng of "Cynonol gus
ext ra cellular domain. The extra cellular domain of

Furtkdr s diesy prshintth £ claticinags Shatal in@e@édddevemesmelaan@@by

comblsglensoHoba S0 Q040 ERe S ShRvd B NPT Healse e raparat

expdriterPdbsdribbe th Semmagewidn Edthparb® ROk Mitlvu sy ESHHR.
( GENBANK

Example 8c. Enhanced in vivo tumor cell differentiation

Terminal differentiation of cells is a complex process that includes activation of cell-type
specific gene expression programs, leading in a multistep process to an irreversible loss of
their proliferative capacity. In malignant disease, cancer cells are often in a dedifferentiated
state characterized by an increased rate of proliferation, and it has been suggested that

drugs capable of inducing terminal differentiation of cancer cells would be able to eliminate
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X00588, U lrich, A et. al. Nature 309(5967), 418-425
(1984)). 10 PCR reagents: Cynonpbl gous Monkey cDNA
WO s@Baoass f rom nornmal skin epiderms: Cyt oMl PCUNDRR@S/050047
Cat. No: ccy34218, Lot No: A711054. Phusion reaction
buffer (5X): Finnzymes, Cat.8ho: F-518, Lot. No: 11.
Phusi on enzyme Fi nnzymss F-530S (2 U pL). 15 dNTP 25
9, Lot

. DM 103F
the @?"Q?@PEC%”SF”Qﬁ%ﬁt%%%f‘%ﬁ‘?' ?'PL%M‘BPP&%‘@@'S@@F@E‘Q% Speers WC:
TumioREadIeHridgtupsy dfitlhd pRicEsds tiSSEBIRNERaRPebspédta s MRTapAhEdirecting

aitefa Nkt SBpoéredris: B4 2ghe, 1565). Ger eovien erpaTadieiaengions
anti-ESER mbBhd¥IbrkB BhtibdidSHale heeviduslynreh eghbdreR t@tﬁ’é |abfeytb I’H}:rease the
orating

1-1863 and i ncor al
rate %tﬂrmk”ég#ﬁ?réf‘ﬁ %W”C?{‘Bfgaaﬁau%?% EHaeH ggfﬂ”@ as xenograft tumors
in imri@eeoRpNAse) AdEMIas b MEQ?R( JMaltér N, Petersen S, Yamakawa M, Ang

K, GWQ@%%TTQFAGA%W igncement o tur%%—;r r-ggl(o]?éAsAp%Ss% by C&E

anti m&ﬁ\@@i&%ﬁé@@ﬁﬁﬁﬁﬁ%ﬂﬁ%@ﬁﬁfmmﬁ 200&M@ddjtahedi

ndi t i ons;: cles: 98C/30 s
H, ER gt Bngendiad) Box Ge LB Ay, Dol e ot Mabig des tion: two
pathé}a‘atyefor13t<i>erau@yy@11I RBamohs @égp@ﬂﬂﬁh@nww&h ahtikvarg tb Feeépﬁdétgﬂb!?growth
i ona | n. eacti ons were perforne
faCt%r??P or &a?%ﬁeﬁtgg'%ﬁé'?g?u{ﬁg?ﬁ' Phusi on Enzyne in a
total 30 volune of 50 pL reaction buffer containing
We R BRS BB iR e SRt fernapoRe BAMIOR R AniiRGFR treated
A43al}SlS&eElgroWermgbhno@raﬁ@mrmbcerfﬁteeﬂusto[b@&@l std@OidciBged\@sandomly
| fl nt o goﬁ |on vecto‘r The ]DI\IA,[h
se egtﬁa "b‘?“é?é‘ueﬂogi@ d@?&fé 'BF" T4 U RPPHLERe goyps from the
expealvmait desdribey irossEngks SEGFR i s shovvn in figure 23 and
the protein sequence of Cynonol gus EG-FR ECD al i gned

to human EGFR ECD is shown in figure 24. The alignnment
The Ss@festvieze WisracteE@rRsizCOrered, Opn omuintpeisviEGHRSUECTRKONAa

cryoﬁrﬁ&gt%prfee eﬁ%} I ?772 S cm m?oegﬁﬁpgeectl rgseéﬁd ééf‘n I(\M]bﬁ guﬁg}ﬁost plus

i gnnmen € corr'espond roteln seq Uehc s
slideshtinee ghroc@8s &g bquetowm;/ensm stalyngé\mmsinatdeoholm‘ervers then

concﬁ]&éabao gﬁ'cfrg%ﬁ%ﬁ% exg%ﬁ{alt @toy alp%ts\ﬂggg%tﬁég irirﬁa Eﬁdgﬁlf 'onr gcoring
keratipized greab dtketadis pedrisipas a EGéRuraérttf itheoehters db taumahak diffateintion
(Moa}%lhedl & aP°¥§b4§'u|‘5% ?PQS the result obtained. Mice treated with a mixture of
three anti-EGFR antibodies (992+1024+1030, group 1) had markedly larger and more
numerous foci of terminally differentiated cancer cells as compared to mice treated with
reference antibodies Erbitux and Vectibix (Groups 2 and 3, respectively). No terminal

differentiation was detected in the control group receiving PBS instead of antibody (group 4).

Representative microscope images were acquired using a microscope fitted with a digital

camera, see figure 26.

In conclusion, a combination of three anti-EGFR antibodies with non-overlapping epitopes
within domain Il (clones 992, 1030 and 1042) showed an unexpected enhanced
differentiation-inducing effect on tumour cells in vivo as compared to Erbitux and Vectibix

monoclonal antibodies. The observed effects on terminal differentiation leads to the
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Cynonol gus EGFR ECD and accordingly warranting
t oxi col ogy studies in Cynonol gus nonkies, serial four

wo edod/1aiiBat i ons of anti bodi es begi nni ng from 1PEDRR008/050047
were tested by ELISA for binding to reconbi nant Human
and Cynonol gus EGFR ECD prot® ns. Anti bodies showi ng
identical binding profiles in this assay were taken as

i ndi catjon for good species 15 EG-R cross reactivity. .
conqigSiagiabitp anflencd SaupBous SHIS BB tarUseain coahlaten
therdgsyhRAtradthar difeaagdtiohaiduemgaigetspPaidil asl retiriSacly &4-phaiyt butyrate.

at 4C. The next norning wells were washed twice with

PBS-T and bl ocked for one hour with 100 pl PBS-T-1 %
TabBSA at room tenperature, followed by wash twice in

PBS-T. Next 50 pl of serially diluted Anti-EGR

anti bodies and control antibodies were added to wells

Groapd Tunwiral 8dofing ofNe. bDkisratih r|cDombremper at ure. 20
Af ff &No.ant i bedyris ncubati on wel |l § were washed five tifres

W {A6PBS- T| +kekT owed Dy 1 ncubal|litge WeFatinasbapls/ Vel |

St apt avi d B=FRP secondary T eagaldrgd kbritmtpearidd00 11

DI oG Mg bty and T ncubat I on &HrgE REeFAtinBeaRlsal UT €

o130 My prmat y wet s were (VRiFHerath bdarlsEsS W h

PB??-4'§ amd[Riates were devel opets iy ﬂ«a‘fﬂtiﬂ%pw |

X S
Fivh 49up>i T atl_sp. and—Tncubated—at TSTHAN KE S T €

4 41 - -
! q LLLAYAC! i%k_l UllT U 11T I cactl il UIll V@nsl Rgrlél rlguw I;II n

[ Lo ¥ wi n

b

FNFNFNIRIPOPEIT VT SN N N
2

LINDGC s / | o A >

Ul VI T2 9 LUU |JI T V%I 1 LI 1 =V I ©TaAu t

%écnm f';:?'S/-\ fFeagents—= ELI?E\EHRE?%D N

. [ F+ ) s mall keratin
Va :4§orp; o442 4042 —ARH-geR—HoRae o R ECE;
Ouhadnl ance lr EOE ECD 2 Coat i a huuffeo 1 v PRa-
Vyll \ v A ] 3M\J L -\A T\ L\ L ) NATCAL T L 3 | Aw N | LA 2 ] == 7AY L] I_l\_l,
G b car 20012-019 30 4 Vashilng buffer: 1 xPBSI0 5%
T\Ag_? 20 (PRS- T 5 ___Blocki ngl Ol ution buffer. 1 04 BSA

in PBS-T 6. Goat-anti-Human | gG HRP conj ugat e:

Serotec, Star 106P WO 2008/104183 PCT/ DK2008/ 050047

89 7. TMB Plus (KenEnTec cat # 4390L). 8. (1 M H2SO4)
Example e pistained @ﬂﬁg‘@t ighikitery &ﬁgetr?f@éba'ﬁm@x compgsition, phthe
inveditiofl | M nat e between cross reactive Hunan and

Cynonol gus anti - EGFR ECD anti bodi es (Figure 25 A) and

species specific 5 anti bodies only recogni zing the
A repldtain tHeGrid o EXEM dgsafrlefpefim@h Cigre senaminZexahpiess 8 &ndy8t @as performed

.25{9. MPLE 11. InORibi e} % tilit st r .
to iniestnte e Vi Pt L at oy i GREe. BBLEE nunu mice
werainfbctadhs dautanéolgyomitn10°ma43d NSt ais intethatfiaak.STunarc@hografts were

i nvasi on,of adjacept normal  1jlssue cogprom.se . .
allow BHrou S en S A 1B Rzeat dOR PR LLAgrid] pojpt mice were
randoatitenl ingifivalgraxsios hine anfmdldiend amibody Reamints were initiated. The five
groulprswgc?c’etlvle ae}lthgrnﬁ*lgh (2 mg/week) or low (1 mg/week) dose of the 992+1024 mixture
or reference antibody Erbitux, or high dose (2 mg/week) control antibody Synagis. All mice
received a total of 9 injections of 0.5 or 1 mg antibody twice weekly starting on day 7 and

ending on day 33.

High dose (2 mg/week) 992+1024 mix was very efficient at controlling initial tumor growth
and at inducing long-term tumor regression when compared to Erbitux (P = 0.0002, figure
38). None of the animals receiving 2 mg/week 992+1024 mix were terminated in the study
period (118 days after the start of the experiment, figure 38 and 39) a significantly better
outcome than in the high dose Erbitux 2 mg/week group where only one of nine animal was
left at day 60 (P = 0.0008, figure 39). This shows the sustained effect of 992+1024 treatment
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have highlighted the central role that induced

nmotility plays in pronoting this spread. The EGFR is
waemsno4igs facility cell notility and spreadi ngPENTK2008/050047

therefore inhibition of EGFR nediated notility an

i mportant mechani sm of EGFR @argeted drugs. The effect

of a mxture of the two antibodies 992 and 1024 on the

on G e e 0o R e B3 BERG G GhSo b biggbH 16oe mix

mg/weékl)mwsa) abis emfn&dl tQmeF GioBli andwee Sighifibatlyibettexedimated to

re then trapnsferred to .
nigh gl A0 T BT R IRPRI & PO RIUSTT SRS 1D 135 faure
38) & $Urviodl (Ph£0 0047, Faglye ?%VTQ&%‘T@@@% d%fmdhsﬁ@@ahe \i@perlor potency of
were t hen

ontr. ant i bod sph

the %@F’é‘)ﬂ] E%%'P%tbony‘?"b?“ caTRATeY toﬁrgﬁ%?‘ée” 9t ffyey ({Hé?%e tTgfesults
alsotdekhsBdte #Rxsustgnéd groatt pRibaile chiisecadete ©OXL1029 doyhbirdion

cell s nmeasured, using the sof ware I mage J. Results: As
compaiedyia ag @gRroygd mogaagn PRURRAY ti on of the EGFR

specific anti bodies 992 and 1024 leads to a

[ ecr ase in the area covered by tunor

EXAi\}eﬁTr%BSPﬁ y is quantified in Fi gu)r/e 278B,

whi ch show t hat the notility is decreased
For fiBRL ﬁér‘g gtW aqg(ﬁ:ofg%tgo‘éﬁ%@é el FI% g |s%d8§c9§$1pl & S8R Poly-
HENMA gqsiuiﬁom:mltleft &beyap0radd ovarhight ia a:fmwahorat |Poty fchMNpeevents cell
atta%&rﬁﬁn@?@%ﬁ%g %gllsag}gltrl]eg?e%ta%%bt%%l% H&E al%dghc’elﬁg ncentﬁat on adjusted
to 1@HoR0 callsindnS0 pifof dret q:ell%ﬁérmrun Bdd0eslgwal)drd thenseded oy
exp%nr?entélr éat% Fﬁe&tllfrmﬁ%ggﬁjg tiqea}‘tvﬁf?]ﬁn%%ig%"/% %ﬁ‘%| gol&‘t?o‘n 200 pl of
medaa)\lwmasadtiednto_ Rawv2 0@ BOE1S MdIMO%ﬂGQOOIWe de¥pease effect of
med!:ﬁ]%(\%lé)?ge\'%ikaﬁ g{ gﬂgﬂexg%hgﬁt%l% IIEaﬁIIE%/ %B@E%%’B'ént fﬁbed at 300xg for 5
mindttes raatlilefhtodoérm beergighiin fai Fedhidified inopleator at\3gF Q. cTherfoIIcwegt; day the

oon Bl "BUFHESCHREED ARePSPRERaL 4 D RHE Sy

condemtretiorcofi 20 wewl iestni ermt¢66+well mm@t'léhmlsldpsaUre@MtEmbaqueSﬂented

oS KEERB B PR b BREEL SRS I o wo

with mmg@@ammmywh@tratiom_rﬂt‘wrm phihkge solalidnabiege then added to wells

in c#lﬂﬂ'}{rq {2%‘1"r 9w I e alﬁ'dt té%’eg‘gﬁdéeﬁgl! dilmﬁ&hngﬂe%géc?esgiow de)r%rlumn 9
ysates were epar e y "honogeni z1 ng kelih ng ot

SO thall gBch WBEI;sozrésms N0Q phof anfibdrlyaludioh f ‘6‘}0 w if gediaheere added to column

11. 1 @%ﬂﬁéég ! 8Ifu Qe?tge%ntra -E ?re%rtgﬁ ﬂﬂate c%ﬂfah‘ﬁm%@k S%Herloﬂis and
eac are e was erm ne usin

left tpriroiubate fasé daysk Therﬁ ROl V\ASiTe‘r Eagantds Bh@d prvokeliend the plates

mcubgt}é? lforeo%ft—:rhgm %%féggﬁ@g%%? ! Ingésngfe?rgx t%g ogoat%I @gtegé]aker and left

anothar rouguThes @sortranoé uacmeasure;d atothldandrb 20i rgm (refecentiel wavelength) on

an ég.l%%g%aglgﬁﬁglefahrﬁ.eorﬂﬂ Bferpetgggl %E}?Qﬂ‘%g%gl dst @@)ﬁ?%lc&gﬁld%s%%rcent of

the ummtdmiwntrplmmmws groups. Thus a conbi nation of the
anti bodi es 992, 1030 and 1042

%MACz[ (OD exp.— ODmedia) ]XIOO

(ODuntreat.— ODmedia)
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i ncreases the levels of involucrin in the A431 NS
xenograft tunors and therefore presumably 15 induces a
wheghaosisegree of A431 NS differentiation. A rBSIDK2008/050047
that correlates well with the high nunber of keratin
pearls found in this particudar treatnent group (See

exanple 8). Exanple 13 Internalisation of EGFR by

04 ant.j bod onposi tion, Some anti bodi es funpction
A mig iR A HRSes Wi AP Ut RInG SRiAars WAt Foman - Gagri0s0+1042)
effediivelyEdhiits Sthek gemh t 6 WadeNgD spﬁélfb[déalahdaér‘eomdﬂéleébtent that the

morRRRs AeTpetiant S HE B ot e Bl SR LR (Figine ARk o

EGFR internalization was investigated using confocal

exali? 16 Egisp MOsRRok SRFTCES R ‘and | ncubat ed

overnight in DVEM containing 0,5% FBS. Cells were

o TSR PR i el o

i ncubat ed for different periods of tine. |Inages were

Thetggfré] 8%@8?%0@%0@%0(5@&%@ ﬁh:glrakcg rki ﬁ?élglgal?)e%&{ \ﬁgs cIoned from

Cynemalgus cPNA-isaidted erestldes"mls&a/ lmrag/\meatqrd PC@uaml szgwence speCIfIC
j < I

prlmg%?dt—{;f(\)/g?ggk tbggué‘ﬁgéqaéﬁﬁpgggg*uﬁ nEﬁ:ﬁJrﬁ Ebﬁz'RC(GENBANK
X002%% WHitithat\i etnaloNatune 369(6P®HO 184 25r{(19840)): acel I uI ar

vesicles in both the A431 NS and HN5 cell Iines.

Erbitux in contrast is mainly found at the cell
PCRsigeperis. 30 Figure 29B shows i mages of A431 NS cells
CynbPbRGLENERRE) EINRISAA Fom WBTAA skiffdePmish | mages o

ner sect’i ons is clear fromthese

CytaMed §lagmed 4iat s cayﬁétzdédhcéé\logazn@zm WO 2008/ 104183
PhuESH_/rQ&?thqgg Q%km%;}y §da@%t ﬁ%1'8”|§d>tdﬂo“ﬂ1e cells
whereas Erbitux 1s mal f ound the cell ‘surface.
Phusipgygpeynyd Firgizymes.d-b30ret4 Hivbk).of the 992+1024 nedi at ed
dNTPfE(?%KnaBMﬁé i@, RO BIBS3RAY! LcﬁfNéle@Q oBFnutes after

tion of antibodi es they can found in
Primeng foaaep|ifipatien okynamaigusAi iR E&:Dmghuémamﬂ@d sigagl|seggence and

trangrngmg,rynb%maﬁﬁ 992+1024 are found inside the cells
| ow or v%ﬁ{eweak surface 5 stai mDElg Erbitux in
D

5 AE@M'HE%@ e GRCGAABRAGLEIAT &bt BEQ IDNOIS e has
3 TRlISRik&es 'PI*E%(‘S‘@@TG@@@’@W@R@% EQ B NS 1gd)i zati on

in ced by 992+1024 | eads to a sustal ned de radatlon

P””@ﬁﬂfor pested BCRametdrry Cynemelgge FGER BGR Spal-¢ nehinF@porating
Xbapi\ﬂlﬂlr}@stﬁeﬁdnbsci’t@b @fd %%% @86n g)Qf%pe ﬁ%@n@rﬁbr@ﬁ@d&ﬁ&ﬁm Iy

I nduce i nternalization whereas Erbitux does no
5 E@ﬁResmlrpﬁ vé\T;C.zT %TT&TMT@GA%AWM@TFT@CQWQ%3 (SEQ
ID NepjdAace plasnon resonance. Measurement of nonoval ent

affinities of %004 | gG anti bodi es ai nst
3’ EGERIMYI: 9ahfCTE ?RTEQW@GARQQQA%CET&@%@%FTQ%@ (SEQ
ID NfdJlIéS l ength | gG anti bodi es of the invention was

er orned on a Bl Acore 2000, enploying an assay as

PC'%@%@F‘IOB%d in (Canziani, Kl akanp, et al. 2004, Anal.

Bi ochem

30 cycles: 98°C/30 sec melting, 55°C/30 sec annealing, 72°C/60 sec elongation. After 30

cycles PCR products were allowed to elongate for additional 5 min.

PCR reactions were performed with 1 pl template and 2 units Phusion Enzyme in a total

volume of 50 L reaction buffer containing 0.2 mM dNTP, 0.5 uM primer.
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15 325:301-307) allow ng neasurenent of nonoval ent

affinities of whole | gG nol ecul es agai nst sol ubl e
wa@edosgenss Bri ef | y approxi mately 10,000 Ru of aPCT/DK2008/050047

pol ycl onal anti-human 1gG Fc anti body was conjugated

to a CMb chip surface accordithg to the manufacturers

instructions, followed by capture of 25 pg of

~indivi dual .anti-EGR antj bodi es of the [nvention or .
A tng K] o g apetzon Enoin @ b Taaieh 100 oD v P eigained and
clondd rtélexpsredsiorDfect@PT e BNAl GG preteincgiqusmaeest thetloeadsxteellular

clo so fhat_ the binding,.of e hi ghest  antigen
dom@ise Ry Relala T IS ABR AT ifise 29930 Uk G0l coduPatgl 25
Cyn&olghle EGFEOEC Plaliged otdl Heintah G REER ERowAlireidupe! 2k yThe alignment

of 1 RGO -GG PB A e PRt sebuieeiaopd §7.6 %

sequincé enply/ Whitk 1he a5igfirhéht of W dopledpetiding profisn seyudRéeshowed
puffer to. %enerate response curves. The chip surface

98.6(n8equegenEFat¥d i n bet ween cycl es by stripping the
captured anti body / antigen 25 conplexes with a 10
second injection of 100. PO4. Kinetic analysi,s was
Do Peima B iPoD s Sriube iy eibe PaLRE RER S fiand
Cynbinolyus EIGFRciarELaSAI ng t he negative control antibody
Synagis foll owed by subtraction of the response
generated by injection of HBS-EP buffer only ("double
To vedfygh@riestedAhti-EGHR agibodieatbpomd eqiatly eei s both Hukan amd
' (=1 onst ) . I 0
oy SRF R ECACP AR S arl e T Erlt st BN atgious
mongiebt seiabfoBOfolt dilufoms/ofdmiibddies begimamgfrermtiurgéml were tested by ELISA

o GRNRE AET S SR, by O
shovBRy 120062 BindlingEDGle Bindbis rresBRVERABKEStasindit:Aim focgdaat species

4. 5- Bi , . - - t
cort 81y e 6 gl o B R o =P
condenltratiai aini ingml . RBS/bpdrnightat BCaClos eexBRalOi0g wels Werel@ashed
i R AR AT TF Y SO -
follodat! bg evash iocam PEER. siekr 2@l df gbidlly diduted AniiBGF R ahiidies and

P4, The, cal cul %% d .nbnov

conti APIRAIP SEHE ILPFIS DGO 16 GIe e of oEHerpgrature.
Afteagratibogy ins0batiohevellbiweee wESHdd fiveBinagsaviteBS-Ti, folldabd by Sicubation
with GBIk SRP BV 5P s Soartsdy FogpisBliptgeasl bpto fiter and
incubation at room temperature for 30 min. Finally wells were washed five times with PBS-T
and plates were developed by adding 50 uL/well TMB substrate and incubated at room
temperature. After incubation the reaction was stopped by addition of 1 M H,SO,; 100 pl/well

and plates were read at OD 450nm.

ELISA reagents:

ELISA plate; NUNC Maxisorp; cat: 442404

Antigen: Human rEGFR ECD; Cynomolgus rEGFR ECD
Coating buffer: 1 x PBS; Gibco cat:20012-019

Washing buffer: 1xPBS/0,05% Tween 20 (PBS-T)
Blocking/Dilution buffer: 1% BSA in PBS-T
Goat-anti-Human 1IgG HRP conjugate: Serotec, Star 106P

2
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1030 1.3E+04 3.7E-04 31.1 29.2 1254 8. 1E+04 1.0E-03

11.3 12.7 1260 3.7E+04 1.6E-04 74.1 4.2 1261 1. 7E+05
WR2@0BA04888. 6 18.6 1277 1.3E+05 5. 3E-05 217. 6 PCHDKI®8450047

3.2E+04 1.5E-04 78.1 4.6 1320 1.2E+05 2.8E-03 4.1

24.2 1347 2.4E+04 5.0E-04 299 21.4 Table 8. Measured

affinities of anti-EGR 1 gG anti bodi es agai nst sol ubl e

e tar. t Lbod 5 surenents were perforned by
{u&%éluﬁl(é\%ﬁ%ﬂ?ﬁ%#ﬁgﬁ&n a Bl Acore 2000 enpl oyi ng
@vm Maﬂgsm)software provided by the manufacturer. *

As ship JLfiute b, RRgpSbER Bk eSoason iy Biess Raipen oross reactive
Hundstdndatiinem ol e EZERR salDu e obivseRglreB AGRIWpbEes specific

anti e SSRGS DAFFA I Pl GRmirieagops fFiaure

25BQ.4 20 nM and 4.6 nMrespectively. Finally 992 was

found to bind soluble EGFR ECD with a nuch | ower

affinity than the other tested anti bodi es.
EXABIRISE dudnhibjtidref btibtyi ¢ anal ysis of this anti body

had to be determ ned by Scatchard anal ysis which

revealed an affinity of 170 nM agai nst sol ubl e human
MosECHRe EQER thaNBerR@G’IN v I8 ePOTtIOK 20 8@ 8 s1and 9dsequent growth in

s R el AL B AP b AT IR Bl B0 EBstarc

VP74 % Eddmdr nah
functlmﬁeand rgat/@ﬂpowabbreradlofdgmae«emmri of thertungenRecent investigations

rav G 82 BEh P58 R TR E RS ES r PaRg e, e
EGHWEWn tethciity aaﬂrrmqtilityEanEfélEFéadmgemddheranIe g?rbll_’:fjoilgogﬁGFR
medE@“@@B& %&ggf%?ﬁ%ﬁ%%}% EP%QF\%ggﬁdggerd:‘dgrggrgd For this

pur pose Fab fragnents of the 1gG antibodies 992, 1024
The %ﬁ&&%‘? R IRRE f%c%?nth%E@% 'Q%’agﬁ%% SR mgtf iy of the head and

nonova ent It es ction:
neck eargnemea sebiined@ere inGatgaind 3@@@!@@3@@8@0@ ot Ed0efy cells were
[ f
prorBRRY Bl 8 RS AS AnpB, TRE ERRBNL AR Khenifilferrd to
NUNS; T25 ceil qultyge fdﬁskeacﬁ admeg@geaﬂpws@dyembt Bafuoéml of the antibody mix
| ' Ig
o A TS o g SRR Rold TR SAA ARG SEAGE RS Prubated
for agpthee’h hHQIB Imsiges wWerd thieh daiencpt hx magniicatipntdngrike efeatdowered by

cells“?ﬁ@ﬁé@&& Hgiﬁ%the-gaﬁ{ﬂ/a?’e RrgeR! slurry of Papain beads was
washed twce In

Results: As can be seen in Figure 27A addition of the EGFR specific antibodies 992 and
1024 leads to a significant decrease in the area covered by tumor cells. The motility is
quantified in Figure 27B, which show that the motility is decreased approximately 60% as
compared to the negative control antibody. This decrease in motility is highly significant
p<0,01.

Thus a combination of the antibodies 992 and 1024 potently inhibits EGFR mediated tumor
cell motility, which indicates that combinations of anti EGFR antibodies could be used for the

treatment of disseminated disease.

Example 12. Upregulation of Involucrin by Sym004 antibody composition
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15 the sane digestion buffer before the beads were

spun down and the supernatant discarded. Antibodies
wowoos/1ailgest ed by adding 1 ml buf fer exchangedPdTy®K2008/050047

anti body to the beads and incubating overnight at 37C

wi th shaking at 1000 rpm TH¥® next norning, undi gested

I gG vvas separated from crude Fab by depletion of full

engt h on H|Trap Pr ot ei
Involy a5 EReRe? O R S AR 0s oo Tergal 4o ae B psin pakis involved in
formagén bSthe CBDIfRYINNEIGHE. mtnh@ua @mé yaheetardrd bSDgedPé@Eleasure of

T T T ST e e e—

prot@iﬁ rryiiatdscfmn AAS1 N SUkEib Rt @ﬁ]drﬁdﬂth‘e@lhhﬁ%\t@é oF: FeHt6E a/ah Wrbitux,
norure ra

VeCt[.'th')éBa% %4ugﬁhkp@nb£%ge9§é+1 Q;g}+10f\1’gnyﬂgrg§8m%mglly qyaable Involucrin
Eusms.alsmrﬁgdu@@lmahhol smmmr [{sstltes Were ptdpd?8 By Bdmdgerftiisy 30-40

2. Gb 9 4. HT P , m .
mg gfgqlru%’ussg%s ir%g%mfﬂfclzglﬂ-’é fvu%%%leg'lagsug[%qﬁ :Esn@’%)@gg@(]%he protein
conddavasorBhEadh bl‘éa@@ﬂ lysatéwiat te@emined MENg A7R8XA photein assay kit from

Pierﬁl\@érgg leg%voryr?crrlk ve %HF@Seeblg P;%%a]eéli@k%%%g){]jﬁ%g¥ L;J%g(:r”otein from
eactKsdiplec anal ysis of the Fab antibodies of the

i nvention was performed on a Biacore 2000, wusing

reconbi nant antigen i mobilized onto the sensor
Resgity: Aacean ab saeNEfl’E/iglhr@Vﬂ?dBVtﬁlhctrM i$ fou\ﬁﬂ)lrﬂﬁi@&fldéiﬂ&&@her levels in the

008/.950047 94 |
002 Flo0BIGH Feauprarapunas B arorar oins e e e P r e

VeciHiBafEalmeohgrﬁBpsa ThR&B cByrireitien oflht .anticodicAIB2-RP3Marsd 1042

'ncr?ﬁﬁ%ﬂ%a'{%‘? Ppig\??lﬁfgr/{l?}lutho %%%1&\{@%92}9%%3%{1giog%%%ggrel?ore presumably
indudes a wigtlef depred bieA4B1NSdidfereatiationt Aeesultrivatitbrrolateseved with the high

d i fold.di
umEorker s Bl reprdberdegPhon sPo PSP LA’
max val ues above 25 when tested on the chip with
ExabdfE 8 I RRIER T of RePRI SR Sl RS FUORE, 70
of HBS-EP buffer only. The associ ation rate constant

Son{ekﬁglb?@gs ﬁ]nﬁﬁ’&wct:gfihbﬁ’an§ ﬁ’ﬁﬂfrﬁé\ﬁtc\tlc(rjf(gf)thg\FéLﬁfacE\f?Jﬁg@Eﬁ%EGFR is

ener at ed sensograns W t
knowm lumergmnmahmtm when agyvaied Gy doanyd suss aserfeff-act ur er .
10 The calculated affinities of the tested Fab
fra rrents. of the invention against imobilized Human
The plttify gfemnixtuee sHBMIVe Antibelies M9BANEWO2&iminkeee EHFR internalization

WasWefstlééé@DJSlﬁ%gor(f&a{‘gg_&%cfongA%ag@gS %r%glgN%\'c@Hs WerB-seBded in 8-well
chamber slides from LabTek and mcubatéd overnight'in DMEM containing 0,5% FBS. Cells

were then added 10 pg/ml of Alexa-488 labeled antibody mix of 992+1024 or the control

antibody Erbitux and then incubated for different periods of time. Images were then taken at
60x magnification using a Biorad confocal microscope with either a large pin-hole or a small

pin-hole.

Results: As shown in Figure 29A addition of the Alexa-488 labeled EGFR specific antibodies
992 and 1024 for 2 hours leads to accumulation of the antibodies in intracellular vesicles in
both the A431NS and HN5 cell lines. Erbitux in contrast is mainly found at the cell surface.
Figure 29B shows images of A431NS cells using a smaller pin-hole, which results in images

of thinner sections of the cells. It is clear from these images that the antibodies 992+1024
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Fab 1030 8. 7E+04 2.0E-04 57.5 2.3 Table 9: Measured
affinities of anti-EG-R Fab anti bodi es agai nst

wo powhidiszed receptor. Antibody neasurenents BET/BK2008/050047
performed by Surface Plasnon Resonance on a Bl Acore 15
2000 enpl oyi ng eval uati on so¥itware provided by the
nanufacturer * The affinity of 992 was determ ned by

har d al Not . appl j cabl e.
are [Ealed Bioseghe et are R e iny s S5t 5 ol Fonigee Fiaure 30
showe&a @meardimg df ehd@bre 1024 febiatddaBtetializddnrvdanttader Ab30 minutes
eenent wWth the affin

respective in e
aftef R B oL ks R bl L IRl VORAS AR hpg aimost
all oﬂﬂhfefaan@csm@ssggmmm aﬂﬂbulli’d)Kﬂl}éldé&‘ﬁ@%llstwmﬂo@@al/é@tweak surface
e 20 an nmobi for_these t

Sta'%‘ﬂ %@Hﬁxég Comwa'”%ﬁthmgﬂﬁ 56 %Wﬁ%‘?ﬂ“@a algoheggn obtained
showial tharitrghiaterdizatiintiNd Wed By 3onM G &G tol IBUREHIhddZ@sradation and

anti S €O red to sol uble receptor and
rem%%%@&g@@%ﬂ?&egg@?erent|aIIy recogni zed an epitope
exposed on imobilized antigen. EXAWMPLE 15:

Thug 3 6 TkBin S8 hpi e 2 A5 02 TERAY b Pt inkald EBgR

interCalifadion sharcheBnsix daps ngen presentati on on A431- NS

cells and purified full Iength EGFR receptor. WO

2008/ 104183 PCT/ DK2008/ 050047 95 Since the kinetic
Exampdé ¥4 Measarepadrgd @f ahtibodnaffimities WRE susgfaog plasetbn resonance.

reconbi nant EGFR ECD wth an affinity between 150 -

170 nM it was investigated if this weak affinity was
Meadurentent ohyondvatnt effinitiesrpbSWoal04lgerf antibndiea byaing oesrinbinant
Sdu&g%¥ﬁq?%gﬁfornatlons of EGFR as expressed on A431-NS

celTs as opposed to confornmati ons presented on

reconbi nant EGFR ECD or full 5 length EGFR purified
KinetiE %Hél?é@%f ﬁl@lfulﬁlenajtﬁ 14BGREdRal & il fh{SNRRGRS derr‘foffrngd 555 BlAcore

receptor antig resentations, concurrent
200%|W'W%@@@$@§ %ffgécrmﬁﬁp@&ﬁ'@ﬁ%ﬂﬂ%h‘ammét &'n?@%é\”éb Biochem,
3258b1 t3h?) AIBYAY r‘r@é]su\P@rﬁelﬂ%rf WnH%eWatfﬁhltFe%tbf Wh%%ﬁﬁ@tnﬁolé&lles against

avoi d avidit [ fects on tested

soluplgrantigery Brigfly aP@ﬁ@ﬂﬁt%@:@QOW Behof ﬁé’og’ﬁ%a&ﬂt'l'@m@dBG Fc antibody
Was%BF?JQHé:th ‘Pcpa ﬁﬁ@%&%u%e@ccgﬂﬁf‘ctﬁ mgﬁlﬁam%r@ﬁl@ﬁ@&%ﬁg followed

describ In exarrp ndi r ect

by Cﬂﬁérq W&@L&Qf iniyidy el af‘U'IEIGFI%ﬁ'@jtbﬁd'E@PRth@SI‘WOTEQBSfH)aQWH@Qa“Ve
contF?®h Stk §r‘it| fc CH%/éﬂn‘abé‘ THRIRAGR & CQHfufréad Ig@a@détmﬁéd for each

over ni ght next norni ng, I's were washed
clongygtealine lb'ﬂdBE-Of t%'ﬁigm%é‘ﬂ@?nf@nc@ﬂ@“ﬁﬁ @MRiayed inpibs-apsay did not

excéé‘d@ﬁ@'l‘&g(t 35 ‘E)@@@Iu@lb Hu?rpa'ﬁ‘ Eéﬁﬁ@@[ﬁtp%\ﬁon@] éh%WﬁC!o Qbfntaln only

wash twice in serial dil'utions
monpy@jeRirreistdlyege! iemlummr@@ﬁtosraﬂhugwas miestsa a/t/@rf@\f\ar@&e@f 25

pL/nth il SGRPERFBIM dilfkdnain \P%SJ EP%%H tB‘b‘éFl@rta?éjre%%ns% él:l?\/é%oﬂ’ﬁe chip

room terrper ature, wer e wash
surfaczgwa& fegereralecin peigeen cwé&% b&s@trlppmg er %%@@@ﬁd@ho)dy / antigen

com Qés @/Wﬁ b 10BN i %Qtlocfpgf("l'ofo' rﬁIQ/I %5640@%&%9@4 sgs‘ \k/ég S&formed by
in DVEM contail ning SA was add

first s%tﬁ@am@tﬂ]edﬁsw@epétheé@vwﬁeﬁ comiaﬁwg e negative C‘W@F@ antibody
Syné@§mgwed by subtraction of the response generated by injection of HBS-EP buffer

only (“double referencing”). The association rate constant (ka) and dissociation constant (kd)
were evaluated globally from the generated sensograms with the BIA evaluation software

4.1 provided by the manufacturer.

Reagents:



four times wwth PBS-T and pl ates devel oped by addi ng
50 pl / well TMB substrate and read at 620 nm every
wG2M346A83M n. After incubation wth substrate, Pe1BK2008/050047
reacti on was stopped by 20 addition of 1 M H2SO and
absorbance read at 450 nm $Reagents, indirect ELISA
1) Coating buffer: 50 nM Carbonate buffer, pH 9.8 2)
tigens: WIld pe full I th EGFR purified from
1-.a4M5 glupy Riacasp -E?es@%'m?ﬁqgu SA plate: NUNC
2 VNHS BiscoréBR-1090:-50442404 25 4) Washing buffer:
P ). 05% Twee 0 (PBS-T) 5) Blocking/Dilution
3-b%ﬁ¢8@'a%r@%§§sﬁq%f?%ss¢ (PBS-T-1 % BSA) 6) Anti body
4.degbuﬂ\n ABetthéf Hugfer pwmtf!%t.ﬂﬂoégﬁ-m-go
t-anti-Human a ecj fi conj ugat e:
5 Cdgoat RB-Hy DS g3 092148, CohBopHIB W bet r ate.
6.CaitharldtamiAs 208 M3EH 8)5: Bcbi38K-1000-3008/ 104183

7o OPHIBRES B PR EuTRE O %ﬁm%@&&%ﬁ%ﬁzj@%%ﬁﬁ,

1x

Jackson,
KenEnTec,

'Yapa Y s
t e d%ad /v Suenattamd PLD ( EDSO) were determined b
antibody titratjigns on A431-NS cells. Briefly,

B A NN et GER B SRS HomBngiin S Sa pl 4t es
9.canbahmiHiRBOPVEM wi t h added 0.5 % FCS and 1 % P/ S at

37C, 5% CO2 overnjght. The_next rni ng, confl uent |
The Z4ichlatag TRl RETLES Ons SOOI 150 .8 B Inientie sgqins soluble
Humaint FGIABE GIngrefshs@fl ibyabiegwemiw.on with a 1 %

par af or mal dehyde solution for 15 mn at room

tenperature foll owed by wash four tines with PBS.

Ngat, [ esivetsE(Fkemt) Qod),@sinpnd kliempnepati ve contr ol

10, 000
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@02l DO 9 i n DVEM
aomt ai

t1h® we
tiesuper
vedoh
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125000
iteeuba

Ay wanagl
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| $3=modl |
At slne04 al
103.RB84

Nt i.7EH087R
i N3BVEM
[ e8l2EM04 i

Theare50 [

S WA €

B3Aecand
nGirbat ed
t aroEwhi ¢

' (3Ral3 sy
C GIBEAD Ni
c e 158404 3(

eriapry
50 pk of

f a1.11 Hourogat

h welsl s
of.1a 9
eci 8.6¢)

diizele ed
eagdy di
r
wer e.mas
ecoadary
HRP1sxoNj

ng217.é% B
ma.1 Fi

SA vas a
nal by W

uti on added to
bom
hed four tines

igat e dil uted
Hded and
bl s were

veaxhed| f oer+051 fres.8608 h [PBS4.and |pl at4es d
aeuti ng| 504pHo4/ | weloE-0FMB  Pl2ws slubs2irdat el and read at
620 nnj every 5415-30 mjn. After| i ncubatjon with
substrate the reaction was stopped by addition of 1 M
H2SO4 and absorbance read at 450 nm The 15 functi onal
affinity expressed as ED50 val ues were cal cul ated by
subtraction of the average background binding with

secondary reagent only, followed by nornalization of _
Tablerfie Msiandied @ffind(gs\né §ntii GHFOlO G angbodiaaryaiast solubléi regeptor. Antibody

mesg eSS B ERpIATYY See 8 i ARG n g8 tore 2000

employing evaluation software provided by the manufacturer. * The affinity of 992 was

evel oped by
B

15

determined by Scatchard Analysis. NA. Not applicable.

Most tested Sym004 antibodies recognized soluble human EGFR ECD with affinities in the
10 — 20 nM range, except 1260, 1277, and 1284 which had higher affinities of 4.2 nM, 0.4
nM, and 4.6 nM respectively. Finally 992 was found to bind soluble EGFR ECD with a much

lower affinity than the other tested antibodies. Consequently the kinetic analysis of this

20

antibody had to be determined by Scatchard analysis which revealed an affinity of 170 nM
against soluble human EGFR ECD.
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20 2) FCS: G bco, Cat. No. 10099-141 3) Pen strep

(P/'S): Gbco, , Cat. No. 15140-122 4) ELI SA plate:
w@emBan418at . No. 3595 5) Wash buffer (PBS): QODDKe@s8/050047

20012-019 6) Anti body dilution buffer: DVEM contai ni ng

1% BSA 25 7) Cell fixation sB ution: BD Biosciences,

Cat. No. 340181 8) Goat-anti-Human (Fab specific) HRP

Meagﬁ%e%grf)fga JaCkS%S@O%%ftab%bl %“ggﬁe_’aslri mmowi%ﬂngiﬁant EGFR

EcO) fferences in the antigen presentati on on EGF
receptor expressed on A431-NS cells and 30 on
purified receptor fromthe sane cells were determn ned
To invektigate possilsle diffe Eenc&Ainbamigem gresstmadd)resetman E®FRECPhamesented

. ondar nti bqdy reagen nd i ncubation tines.. The . .
i sJESE APE i B4 IR oot Hp 50U BE A S Shimeri
EGFRR I@@E[’)t}br Sﬁt@&ﬁdeﬁﬂbﬂtE(HHb—F@ﬂR&b@s@nQ%Mﬂm dddRttindp oltHgman
EG%?{S@? B L elgguf W%\%%ergoéwﬁg ﬂglg %@%ﬁgg eagwag?r%ents of the
IgG aotitelitisraR| 00! & 0Fmed0gherdtomveyaiow rh&astirevaent df motbvagent
afﬁngctlw ty of 992 and 35 1024 was restored when the

fiti bodi es were tested on A431-NS cel | s agai nst which
all WD 2008/ 104183 PCT/ DK2008/ 050047 97 three Fabs

0 strong binding activity. The conpari son of the
Fab?’\?\%&ﬁgﬁj?r} erent ELISAs clearly illustrated a preference

of Fabs 992 and 1024 for binding native EGFR
Fab%gkgﬁgaotfbgﬁlsﬂo ﬁ%n@ﬁ@ﬁ&%?@pr%ﬂu%e%dﬁy §é15 ||‘?8 ést usmgaFab

to con orna I ONS presen ur|
preparatio Kitgmneleres anthiellowisa ke ma@ﬁa@ur@gmr@dthma&leﬂvé mg of each

1IgG gﬁtg?ng Was‘%ﬁgr @Ic%b deorpltl n‘E nant SO A“Fﬁ’?erﬂ g%sﬁﬁéﬁ&?sﬁ Sith

n resonance reco
fresmlwmaradz@@ﬁSE@FRufmmomMIm%O )/ CysteiavidlapHe .0 following the

mst@@zoﬁs%z%a@%w%ogtﬁ%f 28 L Rty P ELPR okl IR e v
the ganhe digegtioh|buifen [BAeregbe beadeateraspdie dewn lbad thenempernatand discarded.

Aol Lo ANy 4| PRl 0 bRy AR s an
mcubaﬁnguivatmgm abB7 Whwith ahakirigOat@R0 neth. TS nvextt esniegpindigseted 196G
was B0 LR, rLAB BB BBy 008 T LR conmns
(Ge Healftaiare). ]]'(hekpecbdumed Fgrswa\smdanwd.aamdedgamgt PRSI gyérrlighg and

EDS F 0 nM SD
analéz wﬁ%B?%&% u 3 rﬁ&'ﬁ@%’}f’ % cw%coadﬁgnsl&&r%% %Bg’nd of
app@xithddelp 30 kDAIDAEr. lohrddusing. @RdilioBOwss Biked a8 af.ifiibcation of

successful Fab production.

Reagents:
1. ImmunoPure Fab preparation Kit; Pierce; cat. No. 44885
NAPS desalting column; Amersham, Cat. No. 17-0853-02
PBS pH 7.2; Gibco; #20012-019
HiTrap Protein A HP, 1 ml column; GE Healthcare; #17-0402-01
NuPAGE 4-12% Novex Bis-Tris Gel; Invitrogen; #NP0322BOX
Molecular marker; Seeblue Plus 2,; Invitrogen; # LC5925
7. Anti-EGFR antibodies — 2.0 mg of each

Kinetic analysis of the Fab antibodies of the invention was performed on a Biacore 2000,

I

using recombinant antigen immobilized onto the sensor surface at a very low density to
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Vectibix -0.15 0.7 0.04 Vectibix 0.08 1.2 0.04

Erbitux -0.23 0.6 0.04 Erbitux -0.07 0.8 0.06 Table
wdgnosfaiks ng of functional affinities expressePCHPKEWDS050047

val ues based on avidity effects of 1gG or nonoval ent

affinity of Fab. ED50 val uesPere determni ned by serial

anti body 15 titrations on A431-NS cells. SD: Standard

devi ation of curve fjtt.i ) e ri ment clear
avoig Bk Mas SaSRA PGS fob 6 S B Rl e T PR ECD-Fe
chinﬁgm&ml Nssyg@mgl | 9€at. ;\@ﬂaziﬁzm) W@_@g_@:ﬁja@atﬁ@t&@cmhmmb@rface according
- cells wt igher_avidity than t rorgfux.
to thg ANURRLTELS RSTUROTS T PRI OATS SREVP fol tha Apthdes of the
inveﬁtﬁori\b@rlett%é@ﬁd_e@i_@ tﬁ)&tbeEQm%Jlfiﬁws, slamiag ef an fﬁbﬁgize@ b@ncelgtr%tion that
. nmonoval epnt a |n|tyon S Was et erm ned, usi ng .Fa
did pqt resin g,“ RV QliGs abque &g\%@f‘ t%e‘g?rf ﬁWl‘ih)'P Wigh immobilized EGFR.
Kine?@ @h?&éiﬁ&{a@'p}égé@qe{d\&y fixer lﬂj{bhlélbtﬁ@tahe fdsbammglsméaéf ltgdﬂlby injection of
ona I NI was St a east, . 1.0 wer
HBS('EJEE’“ %rs‘?r@ﬁqj\ﬂﬁtaﬁs%?'{%%rr ate qengipp (kahand ‘ﬁ' ?{'P’@S?ri‘sg?f‘télfd) were
evalaatet lprbyilly fehd eiesgdrigisted getstgadinewrinthe B 2@08{id04d e 4.1
PCT/ 008/ 050047 98 The Bl Acore conpetition

provideddyithe ABNH@FE ' ned on anti body pairs of the
invention revealed that the binding of 992 and 1024

wer e _enhanced r OXJ l.y 55% a 58% r.especti vel .
The SRl TS AT Briedd <8 Rombaled e et a ea s, Bmigizec
HuneadtGoR IE@D are dhovh idTaleObelow. To investigate this

phenomenon further, a cell ELISA using unfixed cells

was designed to 5 investigate the effect of 1gG

thandi npkQimbe'e | ands (ivedy ¢, anie) Upok, (pm) of recept or

Fstadopt af | ONAM th  WNxe H4D fo.agrrant 180.0 an| ant i body

Féd 102k ng aomos ¢varEappilng epitdpe.25el || ELI SA: The
FaL108A has7pesf or med-oesqentsral | Y| as2descfibed in

exanple 15 wth nodifications. Cells were |eft

unfixed to allow conformati onal EGFR flexibility after
anti body additions. Briefly, 10,000 A431-NS cells

were grown in 96 well ELISA plates containing 10 DVEM
with added 0.5 % FCS and 1 % P/S at 37C, 5% CO2

Table\be Meagived aifimdtiasex anirEGhRgab argibbtiee agaioel imgnobilized receptor.

_ ) I ) :
kPRI BB IR g8 B Bt A8 ol Bgoor
2000 emgioyipg evhant@nsritve reverogided dy eulvat efdclurdrh™ Dee gffinibfof 992 was
. i nal fr . elther 992, 1024 or
dete‘il’g@&mxgsc%%ﬁ gmlp:)@%c/}/fs lsggmﬁmog?ﬁ ’Ié’g%wlg'si ngle Fab in
doubl e conbi nati ons previously shown to give saturated
o o 0
As p&%{éﬂé&ﬂgéﬁﬁ?@ra@gg |‘%gé%?é%%q3%tﬁ?%zoe§? es vé\liit 8u§ agatggve
affinfigh of i aynidrang 26 rikbrdspattivglyFabgreethentyitlathedifiniiiesmresented in the
| i I " r ' ,

ro e Rl 1 i ARG 3P LB reRlion ot soe
and gihmgbilizassEGFR rftg@eseftvmmtib@dj@mﬂ-loa\mvgm an@mﬁagiOQO exhibited a ten

I cant , Walatgiele? : e i {
o FRPEL 2L PlogFRLIRDI B Ry GRSTIN ALOP Bl Rcopor
and hongequdltit prefeedritisllywecegnizestardefilone expored oniimmabBgedaatigen.

50 pl of a 20 secondary nonocl onal Mouse-anti - Human

gVIFc speci fi cz HRP con&u&ate diluted 1:5000 in
EXAMPLE 15: Investigation of EGFR antigen presentation and ranking of functional

affinities on A431-NS cells.

Comparison between antigen presentation on A431-NS cells and purified full length EGFR

receptor.
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DMEM cont ai ning 1 % BSA was added and i ncubated on ice
for 30 mn. Finally wells were washed four tines with
woBBsandspl at es devel oped by adding 50 pl / wePcT/DNB08/050047
substrate and read at 620 nmevery 5-15-30 mn. After
i ncubation with substrate tH reacti on was stopped by
addition of 1 M H2SO4 and absorbance read at 450 nm
af fini 25 as

. The functional expres ue

Sinchfe KBaTa AT A el s SHTHogR 08 repan Robrargmbant EGFR ECD

w.thfb;a@fmfl | wlb@tgvdynnmonmm rgm it WQ? m?dargsatddaam%nherymty was due to the
(0] \we ornall zatl on 0O

fact 512 A 00 2o o AL DRIMHTRHGE pamsirayan: BFEGER %6 rpissese on

A431 98 edlls aBeppesddsto c@eﬂokmﬂdn&r’bresbhtelal\dﬂ\ﬂea@dbuaant(EcbrerQ ECD or full

Ieng%%@@&l%yil} %cf f6 g@ﬁ«@g r%gbsz B/ @5&8“@’[8 g%fere’cr:l%t@g{n!\’!ﬂR@GF receptor

antlé&ﬂﬁ@sbékﬁloné) cdggur%tELﬁR blntﬂlhgtfg{)diezs%b sudpop BRI, dF the antibodies

u er ca
of tng T aT T B P MG TR TS T Lo BN s SHgES Phhsias A3 -

NS &3 aPKR0HGE0RAGth EOFR Frooths @amatdetisluman ( Fc
speci fic) HRP conjugate: Ab-direct, Cat. No. MCA647P

8) TMB Pl us substrate: KenEnTec, Cat. No. 4390L 9) 1M
Fab Hsi04tidrm Pesductiad biofeb fedgnaanits wasl perforcheded desadbeadn example 14.

enhancenents were determ ned by concurrent 5 ELISA

bi ndi ng studi es, enploying sane secondary anti body
Indireeia@dSA Bordhé mdirbettELOBA tfuliiesgth BBIER (@igmatE2645) Wwas staiely at 1

waink g £ ets e PO R BBt Sl The ey oS et B ware
Waslfzzcgt\/\ilb%d)\ﬂltrl ISBS‘}S'B%&!AP%ISHS? faOae hdur 3dth (PBS Oc@ﬂtamlr@@ B BBA at room
tempEuie Baigst B astisnmeid TeABE Sl Seviel Aot 55 F ayargipodies in

DMEM @oﬁ)ta@llng 1 g B3ARrd addddl 0 A tepOndint BLEBAOwWBHs ardgfculda?el for 1
030

oGO ST pRaAE. FeD B st WP AiE R aY A Next 50
of a $econ@af3Goat-anti-Human (Fab specific) HRP conjugate diluted 1:5000 in DMEM
containing 1% BSA was added and incubated on ice for 30 min. Finally, wells were washed
four times with PBS-T and plates developed by adding 50 ul / well TMB substrate and read
at 620 nm every 5-15-30 min. After incubation with substrate, the reaction was stopped by

addition of 1 M H,SO, and absorbance read at 450 nm.

Reagents, indirect ELISA:
1) Coating buffer: 50 mM Carbonate buffer, pH 9.8
2) Antigens: Wild type full length EGFR purified from A431 cells; Sigma E2645
3) ELISA plate: NUNC Maxisorp; Cat. No: 442404
4) Washing buffer: 1x PBS/0.05% Tween 20 (PBS-T)
5) Blocking/Dilution buffer: 1% BSA in PBS-T (PBS-T-1% BSA)
6) Antibody dilution buffer: DMEM containing 1% BSA
7) Goat-anti-Human (Fab specific} HRP conjugate: Jackson, Cat. No. 109-035-097
8) TMB Plus substrate: KemEnTec, Cat. No. 4390L
9) 1M H,SO4
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I gG 1030 / Fab 992 & 1024 0.34 2.2 0.06 Table 11:
Ranki ng of functional affinities expressed as ED50
wo a008ae+1Rased on avidity effects of 1gG with BPET/DK2008/050047
wi t hout prior receptor saturation with |isted Fab
fragments. ED50 val ues were 9610 determined by seri al
antibody IgGtitrations on A431-NS cells. SD. St andard
J Tt ure

i ation o curve i esented in fi
cell ET 1A T Rive, SHES afilgiion aaimdtreih® i capcaialfit aviserine hal
max?hﬁal (e11] @tbercgfww@ﬂ%tafmmgd b¢ asiibaaly tlﬁraﬁdﬂsgiznlél AUBIWN S RelfaBriefly,
el t her (0] r .
10.00D T QS5 oSl iers BEuin POl SR aipies ciinind DN g pdded 0.5
% FCB aahaqr%aas@t 524)] W@S@?%Véﬁﬁg}hf '\T/l(he%xorlnérn&]gbo'ﬁfm@ﬂt cells
res |ve (0] are . n ) \Was . .
(appreyd @‘& ya%%@/‘x’ Bp‘%%fﬁﬁ"%aéﬁ?g E‘;‘"i?)‘é’ﬂfv‘\gﬁg aﬂ%’gt%e&%& ey R@tigagvith a 1%
pardfdtffa@RBGge HoltElinTer Y/ SEbbs tw@perature sdllowad BY ataeH four times with
th Fa 4 when both Fab 9

9 nd .only 10
PBS, &ext &e&&‘é’o‘%%g@&”}’%‘]"%ﬁr? the Hegyfse C°ﬁ*ﬁ?'s’°‘”r“€%‘51 ?vr@ggaw%r? serially
diluted irUISIVIEM @ﬂné.ma? h@’@lSAtanldeOrlﬂiUf étg:hrﬂnnﬁort étﬁiédQﬂEhe wells and
0 al ns NONOVErl a | es on Sa
nouBaleg &t Yatiagt GPm BEREITYR, PP U e BT Rsho o tes with
PBSafThémb LESF aEcendat eoat- Q?_tﬁ_l—lUl‘hahﬁF@b eprdwrcp HRg’tco&jiJgate diluted
; xXa | prana
r:50Bf T ALERA e FE e B od ded Py op Bagee o dB S s mely
well2 Qe \ﬂt%lba%uﬁfﬁ'ﬁﬁdgmmgéﬁaﬁbtesld&el@@d by Bddihg 5peswalt TMB
Plussqﬁgg@%gggg\?\?g a%Gf;ﬁfr\tn;(th]grg 1|5 &@er{. eg |8c%‘tgaggawnr1 substrate the
reaction %QJ@{dppédEgggddlw llell H2|SB)4 aﬁE @bscr@amde dedl Et hsngihThe
n us u engt
funcli ! AR ST SRl BRI s AL R Bl resaverage
backyedindi tsading @h ffséwmtiéliyl rd@gemé ssnlwfouauétgbm@rh@mh z:RElR oaﬂfédbmdmg
Se e ecific erive om e u | she
cur g By SRR B oeR P B TS o SRare PEHAREIX005 60,
Ulrich, A et. al. Nature 309(5967),418-425 (1984)).

Cynonol gous Monkey cDNA isolated from
Reaﬂ%’?tﬁ’tﬁeﬂﬁ%epl derms: 10 CytoMdl Unined, Cat. No:

1)c OMEIA I8 did-dbibédy CaAMNA OBE6-028st St art reacti on buffer

2)(e#%ibcﬁog:%g Noﬁﬁ@%%@?@aog ggs 8215%1365&82)? arF’Lusi on

3)e!Pey|!m‘epiﬁPﬁﬁ)z®lbe& G%HB\’B‘.G)SS(IQO-UJQZ)L_) . dNTP 25 mv

4>§:%:'$'¥g@éﬁ%@ﬁtag’fbcﬁtahg%%%?h15@52|eran33]¢ EE;FR i ncl udi ng

5k iViastl bisfeq (RBR)eGibcb' caA'EGOI.ﬂ oner :

SRS B TR AU R 225 T 12

7) Cell fixation solution: BD Biosciences, Cat. No. 340181

8) Goat-anti-Human (Fab specific}) HRP conjugate: Jackson, Cat. No. 109-035-097

9) TMB Plus substrate: KemEnTec, Cat. No. 4390L

10) 1M H,SO4
Differences in the antigen presentation on EGF receptor expressed on A431-NS cells and
on purified receptor from the same cells were determined with concurrent ELISA binding
studies, employing same secondary antibody reagent and incubation times. The results are
shown in Figure 31. The experiment clearly showed that Fab antibodies 992 and 1024
bound weakly to purified full length EGFR coated to ELISA wells when compared to the
binding of same concentrations of Fab 1030. However, this weak binding activity of 992 and

1024 was restored when the antibodies were tested on A431-NS cells against which all
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PCR conditions: 95C/2 mn, 40 cycles: 95C 30 sec,

55C/ 30 sec, 72C/3 mn 30 sec with a final incubation
wQ@ooatiodd®C for 5 min. Priners for nested PCR ap@i/DKgioag30047

full length Cynonol gus EGFR and i ncorporating Not and

Xho restriction sites: E579 Tyn NotS 5 -

GGAGT CGECGEECCGCACCATGCGACCCTCCEEGACEG- 3 (SEQ 25 1D NO
oAl TN GHRET GRS REEAT AR FTERETREE % esie JE5reRiGLISAS
cleadyllustRIEY 6 pReleiched st Fabid 9 GEhd2 02H fer Hirteriy @dlive YR FFS conformations

sec nelting, 55C/ 30 sec_ann

95C/ 30 , aling, 72C/3 m. o
as eXpI5RRR bRl SHFTRETS 4fORRPEPRL Wrwgar&?rgs%%?&%PP%ﬁq{ﬁé’oa”t'ge” n
ELlstoC\,Tv/@IB%rgggfs%t%io@? @%é,lt@dlpgist i aﬁp_arenv\@eaﬁaﬁm@fé}ﬂ@& measured with

’CR reactions were
surfgge: asgne)! E?PO@%Wﬁloﬁtréc%%I”@!tfoﬁﬁeﬁﬂﬁ’éwm?b@ﬁ% E@%%E&Dmas due to
unfav@sbet @eder@ftibyig tHeogR drtibadly ¥sopstn ik tdfle@bydt@ast i on

buffer with a final concentration of 1 x FastStart

buffer, 0.2 mM dNTP and 0.2 M of each prinmer. A PCR
Rankingofieinttiodat Affinitleappan@niNI astigt h of approxi mately 4000

bp was obtained and cloned 5 using the TOPO TA

cloning kit (Invitrogen, Part No. 4506-41) and
Cell & tfrenpartbrmét es Dbcribad abpvewveierussd do eamgehe funttmnat bifiniges of 1I9G

o PYAALSHE 655 3SR AL o LAl

maxgie il val OeL8ssespad mc & D50d@htast Yhe Bsoib nsthisanatysisg$ shown in Fig.
t Ct i Vi t. Ll ngt h Human
32 aﬁﬁga@%ﬁeﬁ% %%OZVJILT% %&Eéﬁé%{)peﬁ,&ggglﬁglﬁydﬁléﬁ Full length

Human and Cynonol gus EGFR were expressed on the

gutif,ace of CHO cel I's by stgbhg.tsansfection, and
'9G ceP'Fys tested for binding to a p'gh/el of serially

E%' U eR do6d R B PP 8y IV S PIREBR P enso nm SD
LE Ill_b_l%l.l Jllb0_§VUI e Ué_JdL{U Iu%z ALY U _HF” II|.9_9 0.11
gRANd| tigns, | by keepi ng,;a |[molgy excess of apyibody,,
Hhat W, 7 at least P tiges|highgr [than,the nurber Qfys
vebilikR| ang jsgep 1g; ol ecyles|lexprpssied (on the gell 0.04
ebitkf pceoof f foxed| nupder |ofessgl 15 igd-al] agd i bpdy o
ditution Series. his Selup permiIted FACS anal ysis

of antibody binding at full receptor saturation for

all tested antibody concentrations. Briefly

guantitative FACS anal ysis was performed on a BD FACS

array Bioanal yzer System to determ ne the nunber of
TabEGPRRavkieg of fesctexpl &fisites exprédsed au B0 ables Gacea eh bwidity effects

of Igl%a(e) %’g’{@p@é&? S)%ﬂl . 5f|7:a ' }:'ng V%ggﬂ/e?er de%@%ﬁgé W?erfa%%tibody

anal ysi s was pertor
titrations on A431-NS cells. SD: Standard deviation of curve fitting.

The experiment clearly showed that when avidity effects were taken into account IgG 992
and 1024 appeared to be binding A431-NS cells with higher avidity than both Erbitux and
Vectibix, while IgG 1030 had the lowest affinity of the tested IgG antibodies. However, when
the monovalent affinity on cells was determined using Fab fragments, 992 had the lowest
affinity of approximately 10 nM. Nonetheless, this monovalent functional affinity was still at

least 15 fold lower than tested with BlAcore.

EXAMPLE 16: Investigation of antibody induced binding enhancement.
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by titrating PE | abel ed Erbitux 1gG on cells, and
determ ne the nunber of nolecules of equivalent PE by

W@ 20vpan418on to a standard curve made from Rai nBOMDK2008/050047
calibration particles wth known PE density. The
quantitative analysis reveal¥d that the EGFR
transfected CHO cells displayed approxi mately 350, 000

ecul es on, the surface of each cell. Next, serial 5
The BRAGES B RP ohaHES He s PET S L BT CRHE PRIl oS B ion Tevealed
thatfigawiﬁdgngéggggﬁamofmrveerg@ﬁn@dc@dlafpprdjxmb@%manma% respectively
. ) tran cte ce S I N I NCyreasln . .
(F'g%lgl%ge‘%*)erb‘g?ﬁ? e@tfbﬁéleatwqr% edeagalsheaghptyer '8%8&‘3@68?'0”3- To
investijaitd By pHenemendi fuamer, & con IERYSAl u ikl Bnieldi @esiwiag d@ﬁ?ﬂﬂed to
vl %4 el 9 SPckies e s A ok raton i
the e feigthrQdf ah aptidod@mirid nerOOERRbpiAY epiicpel est ed,
whi | e FACS buffer was added 0.02 % NaN3 30 and

tenperature kept at 4C to prevent receptor
Cell iBLASA: Thlei ELASA ovas.pefbinegd essentisllyias Riescrttlelddn weareple 15 with

o B0, BRI gy Bl E LRGSR o
addiﬁ@nlis) Bdgﬂy:;l{- 1@@8)00 PHGag\I'OS ;EeiIBWVére Umrinl%@ééﬁ%ﬁglgﬁ@;d?&l%o;taining

ed . 1: .
oMY Wb PR OIS 36 irht St S Grioh ARG Frg (Pt moming
confiieht cellegapprovmbiaty 200000/ Wel As washée twicawih 288, yaedells for
ve@iyalop ot Een Al e hiRENg o¥ieamEDleipH i eastRilduzp wi ot 40
nM dinglé Gfab sraginbats g eitheeT99L e $024F0AAG830 eargert 81:of B0 RM offezich single Fab
in d%f?:lql cgqrmatt)l}l q%g %E_év%&%hg%&%%ﬁt%sg@%e@%@%%( %{ﬁﬁ?\AEM containing
1% B8Aiwadataad tgeellsasSedier 1B%ingld tdG antidatiasnaRes eadded, Fab fragments.
Fonihe 5 4Rand [k oRoE LA WIEMERS e BRlsT froiedn s Rsbm
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1) DMEM media: Gibco, Cat. No 41966-029

2) FCS: Gibco, Cat. No. 10099-141

3) Pen strep (P/S): Gibco, , Cat. No. 15140-122

4) ELISA plate: Costar, Cat. No. 3595

5) Wash buffer (PBS): Gibco cat. 20012-019

6) Antibody dilution buffer: DMEM containing 1% BSA
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assays), led to the identification of clones 992,

1024, 1030 as described in %5 the previous exanpl es.
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IgG Log ED50 | ED50 nM SD
IgG 1030 0.33 2.2 0.06
IgG 1030 / Fab 992 0.20 1.6 0.03
IgG 1030 / Fab 992 & 1024 0.34 2.2 0.06
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Table 11: Ranking of functional affinities expressed as ED50 values based on avidity effects
of IgG with or without prior receptor saturation with listed Fab fragments. ED50 values were
determined by serial antibody IgG titrations on A431-NS cells. SD: Standard deviation of

curve fitting.

As presented in figure 33 and Table 11 above, IgG 992 showed a clear enhancement of
binding upon prior receptor saturation with Fab fragments of either 1024 or 1030 or 1024
together with 1030. The incubation with Fab fragments resulted in decreased ED50 values
of 0.5; 0.4 & 0.5 nM respectively compared to 0.6 nM when 1gG 992 was tested alone.
Likewise IgG 1024 and 1030 also showed increased binding when cells were first saturated
with Fab 992 and only 1024 when both Fab 992 and 1030 were added to cells prior to 19G.
This result clearly illustrated the benefit of having more than one antibody against

nonoverlapping epitopes on the same target receptor.

Slightly lower functional affinities were determined in this experiment as compared to

example 2. This outcome is probably due to the fact that a different secondary reagent was
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from the published sequence of full length human EGFR (GENBANK X00588, Ullrich,A. et.
al. Nature 309(5967),418-425 (1984)).

PCR reagents:

Cynomolgous Monkey cDNA isolated from normal skin epidermis:

CytoMol Unimed, Cat. No: ccy34218, Lot No: A711054.

FastStart reaction buffer (10X): Roche, Cat. no: 03 553 361 001

FastStart enzyme: Roche, Roche, Cat. no: 03 553 361 001

Phusion enzyme: Finnzymes, F-530S (2 U/uL).

dNTP 25 mM: Bioline, Cat. No: BIO-39029

Primers for amplification of full length Cynomolgus EGFR including signal sequence:
5 ATG primer: 5-TCTTCGGGAAGCAGCTATGC-3’ (SEQ ID NO 135)

3’ STOP primer: 5- TCATGCTCCAATAAATTCACTG -3’ (SEQ ID NO 139)

PCR conditions:

95°C/2 min, 40 cycles: 95°C/30 sec, 55°C/30 sec, 72°C/3 min 30 sec with a final incubation
at 72°C for 5 min.

Primers for nested PCR amplifying full length Cynomolgus EGFR and incorporating Not and
Xho restriction sites:

E579 Cyn Nots' 5'—- GGAGTCGGCGGCCGCACCATGCGACCCTCCGGGACGG-3 (SEQ
ID NO 140)

E580 Cyn Xho5' 5'—- GCATGTGACTCGAGTCATGCTCCAATAAATTCACTGC-3 (SEQID
NO 141)

PCR conditions:
95°C/ 2 min, then 30 cycles: 95°C/30 sec melting, 55°C/30 sec annealing, 72°C/3 min

elongation. After 30 cycles PCR products were allowed to elongate for additional 10 min.
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A PCR fragment with an apparent length of approxcl:r%)ately 4000 bp was obtained and cloned

using the TOPO TA cloning kit (Invitrogen, Part No. 4506-41) and sequenced. The DNA and
protein sequence of the cloned Cynomolgus EGFR is shown in figure 34. An alignment of
the human EGFR and Cynomolgus EGFR protein sequences showed 99.2% sequence

identity.

Demonstration of antibody cross reactivity between full length Human and Cynomolgus
EGFR by FACS analysis.

Full length Human and Cynomolgus EGFR were expressed on the surface of CHO cells by
stable transfection, and cells tested for binding to a panel of serially diluted EGFR antibodies
by FACS analysis. Determinations were done under Ky dependent conditions, by keeping a
molar excess of antibody that was at least 5 times higher than the number of EGFR antigen
molecules expressed on the cell surface of a fixed number of cells in all antibody dilution
series. This setup permitted FACS analysis of antibody binding at full receptor saturation for

all tested antibody concentrations.

Briefly quantitative FACS analysis was performed on a BD FACS array Bioanalyzer System
to determine the number of EGFR molecules expressed on the surface of CHO cells
transfected with either Human or Cynomolgus full length EGFR. The analysis was performed
by titrating PE labeled Erbitux IgG on cells, and determine the number of molecules of
equivalent PE by comparison to a standard curve made from Rainbow calibration particles
with known PE density. The quantitative analysis revealed that the EGFR transfected CHO
cells displayed approximately 350,000 molecules on the surface of each cell. Next, serial 5
fold dilutions of antibodies of the invention starting at 5 nM were compared by incubating
with 10,000 EGFR transfected CHO cells in increasing volumes, permitting at least 5 fold
molar excess of antibody over surface displayed EGFR antigen in each determination.
Antibodies were incubated with cells for 14 hours on a shaker, to promote full antigen
saturation at all antibody concentrations tested, while FACS buffer was added 0.02 % NaN;
and temperature kept at 4°C to prevent receptor internalization . After incubation, cells were
pelleted at 1200 RPM for 5 min at 4 °C and resuspended in 200 ul FACS buffer. Next cells
were stained with a secondary Goat F(ab’), anti-Human IgG FcGamma PE diluted 1:500
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The described FACS binding assay was used for determination of the cross reactivity of the
EGFR antibodies 1gG 992 and 1024 and compared to a control antibody 1gG 1320, which did
not cross react with Cynomolgus EGFR. As shown in Figure 40 below, the described FACS
assay was very good at discriminating antibodies exhibiting good cross reactivity between
Human and Cynomolgus full length EGFR (Figure 40A, IgG 992 and Figure 40B, 1gG 1024)
and species specific antibodies only recognizing the full length Human EGFR (Figure 40C,
IgG 1320). From this analysis it was concluded that both IgG 992 and 1024 exhibited
excellent crossreactivity against both Human and Cynomolgus full length EGFR expressed
on the surface of stable transfected CHO cells. The difference in binding between
cynomolgus and human EGFR is surprising in view of the high degree of sequence similarity
and underscores the importance of testing antibodies for binding to the exact target

sequence in the animals used for pre-clinical toxicology studies.
Example 17. Clones homologous to 992, 1024 and 1030

The screening for EGFR-binding Antibody-clones, based on immunosorbent assays (ELISA
and cell based assays), led to the identification of clones 992, 1024, 1030 as described in
the previous examples. EGFR specific clones, homologous to 992, 1024, 1030, were also
identified (Table 12).

Clones belonging to the same cluster are expected to have the same binding specificity but
may bind with different affinities. Therefore, clones within a cluster can replace one another
in the antibody compositions of the present invention, provided that the binding affinities of

the clones do not differ too much.
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am no ac mit dnt const
AM aryd GBothig R2CRandeed lcamfeninalohefqhtlneecar@ujl|qam$tag>mesoﬁmmmmglobulms.

J Moﬁts%idfg’gg}v%’fﬁ}g‘%%@L C%b g!—:«g@ﬁdg‘écr | %ﬁlzég S%H’O:ﬂjgot iﬁ\%lve both

mut an be 1
grafingod e Idopatrothibs mtslaesieuﬁed/‘@riaﬁ@&rbgjonae@o a closely homologous

humpﬁrlrr[aF?,g\/%ggS for%flammég\% ﬂﬁ&%ﬁ%tg%v esnorugg W|tF1 dagLHBented

unmani ze ai ned antigen bin
influpnazpar antigen bindngeaativitya@dnter,.dhadndbalick Hamtlat’ Homsaniged antibodies."

B 784500 O, £B1 BHEIBR AR oy on
sucaessfaljcarniied t@minmmdkhwm(zlau«zfewmle lt‘ef@m[pg theldntibody affinity and

func{%‘vgﬁg\ﬁ?éj @n%hggﬁont Iew gg?/dsﬁ enFA%r?s%gJé r"\é@ﬁ%ﬂ&!@ﬁorﬁ&'@}hﬁodms " Front
BiosciGHY (21)8%i 169 9¢33.). Humanization can be achieved by ratlonal methods e.g. CDR
grafting, resurfacing, superhumanization, human string content optimization which all rely on
construction of a few humanized antibody candidates. The amino acids sequence of the
candidates is based on insight and prediction in antibody structure and the contribution of

the individual amino acids to antigen binding both directly and indirectly through stabilizing
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992 and 1024 in tandem by a 6 amno acid |inker

(ASTKGP) and the | &KV donmains of 992 and 1024 by a 5
w@eiosaodsd d | i nker (TVAAP) [Wi1 C, Ying H G i nPel/DK)08/050047

Bryant S, MIller R O abbers A Bose S, MCarthy D,

Zhu RR, Santora L, vis-TabedOR Kunes Y, Fung E,

Schwartz A, Sakorafas P, GQu J, Tarcsa E, I\/Urtaza A and

the gégélgéré;g%(gb !afagpeoula eg%gl et | ‘?’%B@u%‘bf qz ﬁarP(J c?ates have to be

refinieffréblﬂ@lin@balﬂﬂuh@amNﬁba&kemB!at&oet@hlﬁ@brlgméIWme residue because each
| GHV a | KV do n fu

antibiq?d:é( a|sp%\%g@%9g$q%érq @H:al caﬂﬁrqlrg;(é)%rﬁlap @Ithe meﬁwds is that
sevdr@lSa@@@ésisW@'rMundsl’bf@@ﬁgiﬁ Ltbét.dgeamtrbd&\@ @By bbeshuired to retain the

aﬁlnﬁgg%&@ﬁ% i\ %rnpqlvlgﬁ@f%dn?rﬁén%r\é@ll p@l\qli?tdgr edlﬁ’(g’e combinatorial
I|brah§§9l©fddméf5te)’d andthe@n§iesdiéwitiiinle degigd featvds a@tdnlﬁ@@bd from the

024199 e 1024 | GKV s Nter 5
p°°'f°3§ VAR g%? SFEE@“‘PW M@PW% S%%basglé?é“si HRA2gR 6’@19 T altorative
screbRing@dthotel y. Plasm d DNA encoding the 992 and the

1024 antibody is used as tenplate for a two step PCR
medi at ed construction of the DVD encodi ng genes. The
Anti{BGF R antibaldles ddecried ire theqetesent rrﬁyghmanay bé G:Maanedd bﬁ&ER

graf@{gemo tb B%ngﬁ‘g) rgﬁfoﬁg dﬁglﬁegérgfer é%grb%rpot b%h rg% rgglon |s selected

basdd orkite enoiatjyrtg thee@igimal (rgmneg/aﬂpubat iduraanl Vp%alnﬁeeglons with other
tl 13, T 14

cosif oo L h g F Ry GRS oY B o0y TP Bt AP

desdribeaaphéthodth teoudeddor Hiumeanizutioniof 692yartd t(m_am antic®@BR @hmeric

antifeRfR. RnE RSP S Sl n e e n ol 4 el el B RS oratting

the IMGT befired DR tegiafs ftdmenga:l;HVvao I@I’EN/@-46M)@’HU4] and 992 IGKV into

or g AR O T AR Bt G Re sl in [Tt R pygloen Senerated i

silicg B gpftingeae INGT Skfite @bRabglonQEsomm@ZglIGHV iitb N@HV 1-2*02/IGHJ6*02

an 1BBETGR Bl Rikvased GPEk A B B eny SPGE e P abadhés

humEa&debaﬂittostgdne Eyrdbdesute)d ﬁdzysmteBlnﬁngrlle( Qlaﬁmtd;haﬁ{exﬂne};smn vector.
00 t 14).. T P
AntiiRfes' Q8 e EreB st Plfgac AR B Bl e R s s s Edqall Exbige o. Atter

initizhtesBhg;, th Binding Xthetiecof ramhixEd a’B]ﬂb@cB@s may bbSi€terrhinet rh)y surface

plasfiopéidnancars Tritiofd i Brags fa el BRang B R GEH Sigressed on

the {usfaee datdlle cid bealeterpinedfasadstibedrie Eaaaplevid. agar ose gel
el ectrophoresis and used in a second step where the
two variabl e domains are spliced by overlap extension
If théBIRdinFlaeti gy ad thee huPGRIizesidmioo agidefs shjAidantly lomer thamyobserved for
S r I | :
the QT BRI SR Aol patenPrABT Bk Rl G i Boncration
of thgiaffenity f stardihg evith dfrenthuradnizet fralme\mrktr&lmas W@t@DﬁSVldVém zone or

resmFu% %ggg /toosr’%%ﬁ t?%%t?u&&%ffgé% E S%g?ol?g glf-'\ggoﬁ)ig )én& %QQVinter.

"Antl'éady BoaametvorkHiegiduds aif&iqtlngtrﬁrm;nfmmatlwndf th@ hgpdoyarRbthedps.” J

Mol. %E)g 229:'53 1% 21&7099 rkga(}:’(r:ﬁ l a%%mx/&etﬁegﬁmdo%ﬁ/ rf}c?lgdCul The

e su j ected 15 1
Mol.&houeol 3T rﬁe(19©45)ul169 aY/ pridese residues @ne inH¥ EemonioeriRGROr 992 IGHV

amlr?‘t gcl?cé ﬁ%@ﬁ%ﬁiﬁs 4beéjnc€é/0 Bbfpék@tath?o 2 95§ OggllGHV amino acids 13,
45, 80 and 82; 1024 IGKL amino acid 78. These mutants may be constructed by using PCR
mediated site-directed mutagenesis using standard molecular biology methods. The

constructed mutants will be tested as described above. It is expected that these sets of
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5 treated with restriction enzynmes, Ascl and Xhol for
the dual 1GHV and Nhel and Notl for the dual |&KV
w@ b@BB@418x| uded). The fragnments are |ligated  PCT/DK2008/050047
consecutively into a manmali an 1gG expression vector,
00- VP-002 (Figure 4), by stdRdard restriction enzyne
di gestion and ligation procedures The resul ting

ressi on plasm d, vector s i fied coli and
candifeS BLremiEn Sh Bsaizas Pompacls T etaer bRy e A hipd g propeties.
How@eémmstf gnﬂ%c@@;ﬁfﬁn&b@gﬁlﬁﬁy ﬁlbﬁﬂ@ﬂdhrtﬁﬁﬁt&ﬁbdubﬁlgamﬁino acid
] e a a | e an aracterl ze r
subfifions UG CO ey Git8 97 8o lo oAbk 684t 9h exgluded.
tested if the resulting anti bodi es show reduced or no

bi ndj to targe hEGET ble 13 Prinmers for
Examples 19 Buply i’i?ﬁ)d%‘?l'b%'btfb@f ¥ rom 992 and 1024 SEQ I D
Primer Sequence NO nanme 121 3' JH

o e R IR B o

992 343 1022 tdhddrh by a 6 amino acid linker (ASTKGP) and the IGKV domalns of 992

nt QP RRD SO0 AR I FOARST i €90 SHRRET BT sMifer -

ClabbatsobygRredR) MRt GACATT GRGSEBAET CAGTENEAT, GATESOTEUagE,

sehd A saloraras B, u b Tarpsak MreRga A ARG SRR Sipigaraus targeting

of miRiflekhgraa8 ' mediators by a dual-variable-domain immunoglobulin. Nature Biotechnol,

oo B ST AR R o o

and 1ZI8C T02wHE5resGEXTASZACONEBEECHETAGEE UDRAC TELAGI2AGC hE2X®2 IGHV

B S o

N GRAGRAAGHVIS1 BBRAKIBN-terminal,

ol R TP IRy TR, SRR P ein e

992 @mr@gmgxxmms;nmtﬁ Eenplae CTAGEDRBHIECR medated 2Kegtuction of

%QE@%%W%?L%% oS ﬁ:& r%ﬁ%?gkgé%%&el—y? O IGKV are

first empkﬁadlﬂaparageljz)‘s@thae treydongirgevedsp exiension Pegiord &l @R4paiton of the

| r
ke STBAEE B TR S Bh SE B SoF ARG LT B0 e 10
The FERV Pele I'e’ﬁlﬁbchrtgel}beﬁ -®riR0Rs ppradaickripble dooiin i§ smpéfidepgo that the
hum%rci'liéﬁt &B?n constant domain encoding gene (IGKC) is included in the coding

sequence. Coding sequences and amino acids sequences of the subunits of the dual

variable domain antibodies are shown in Appendix 3.

The first PCR is prepared with the following mixture in each tube (50-pl reactions) to obtain
the given final concentration: 1 x FastStart buffer (Roche), dNTP mix (200 uM each),
primers (10 pmol each) (see Table 14), FastStart High Fidelity Enzyme Blend (2.2 U; Roche)
and 100 ng plasmid template (see Table 14). The PCR were subjected to the following
thermo cycle: 2 min. at 95°C, 20 x (30 sec. at 95°C, 30 sec. at 55°C, 1 min. at 72°C), 10
min. at 72°C. The resulting PCR products with the correct size from the first PCR reaction
(see Table 14) are purified by preparative agarose gel electrophoresis and used in a second
step where the two variable domains are spliced by overlap extension PCR. The second
PCR, splicing of DNA fragments by overlap extension PCR, is prepared with the following

mixture in each tube (50-pl reactions) to obtain the given final concentration: 1x FastStart
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992L1024 992 992 5' VH 992HO 992 5' VK 992KO 992H 03’

(406 bp) 992K 03" (359 bp) 1024 1024H05' H01024
waodHeas83 K01024* 3' JH (381 bp) Kappa3' (702 bpJT/DK2008/050047

10241992 992 992H05' H0992 992KO05' K0992 3'JH (393

bp) Kappa3' (687 bp) 1024 1083 5' VH 1024HO 1024 5' VK

1024KO* WD 2008/ 104183 PCT/ DK2008/ 050047 110

1024 3' 92 24K 03' 374 b *The lifie

DUl JRP R s (12 e (O D G i d oD Bt aplaes THpldby S Bpststar
Highaidelltp Enkyahe BRATRE DU IReERe ATd (NGl 00 reRCR Ra@bMY see Table
16). JEREEH 1alh wbiecitio o erea Ry R StoR opaNe| THRdssuit products
o s g oy i Dy CPRECADE! gol bleBkodHepdsis and
troadg FBIoarSINRE 9% AShAIONG 8B 85N BE rE el gnd gt for the
duaHERIZIGRE e, 108 GraghchR2A by d02 4 Ro8amERBNTo Bndrirhdian IgG

uaExggnr‘ﬁQ)(I e 20; 9& )ek lr?tgr ev nngbAdm' nistrati oR OToxi i tgan J
eXPrapSIoh) VESIOTEBINIPHINE GH0UF fh Y BIRCRIGhrer HoRdTeay R sies ien dnd
IigachrHﬁ@édaJ@%l TRé tastIting espradsion islaemm}e%t‘driis/@mpﬁﬁeti!ne:zs@ombhd the
plasygbareRaEion SIABIPhEY SHEGA AN ghs: he CYERaRlibdales B expressed

and ddifigd &3t ih Exia@plet DahdéheyneERdgoISacti¥i®y H80iRKBAnpl 3-63.
weeks. Since toxicity is a dose limting factor in
clinical practice with EGFR inhibitors |ike Erbitux
OtharnidkerYeah bbitested if Wasresidtipeahtibbpies show reducad oeas biding to target
hEGE 2098 to assess tolerability of 992+1024 at
lMinically rel evant dose. This enphasized by the fact
that 992+1024 seens to be acting by a WO 2008/ 104183

Table PR 23R Fretid o il Sl AR (R (20

lead to
SEQID | Primer Sequence
NO name
121 3JH GGAGGCGCTCGAGACGGTGACTGAGGTTCCTTGAC
122 992 5VH | CCAGCCGGGGCGCGCCGAGGTCCAACTGCAGCAACCTGGGTCTGAGCTGGTG
123 1024_5VH [ CCAGCCGGGGCGCGCCCAGGTCCAACTGCAGCAGCCTGGGGCTGAACTG
124 992 5VK catgggaatagctagccGACATTCAGATGACTCAGACTACATCCTCCCTG
125 1024_5'VK | catgggaatagctagccGACATCGTGATGACACAAGCTGCATTCTCCAATC
126 Kappa3’ ACCGCCTCCACCGGCGGCCGCTTATTAACACTCTCCCCTGTTG
127 992H 03 | CTGGGGGCCCTTGGTGCTGGCTGACGAGACGGTGACTGAGGTTC
128 1024H_0O5 | GCCAGCACCAAGGGCCCCCAGGTCCAACTGCAGCAGC
129 1024H_0O3 [ CGGGGCCCTTGGTGCTGGCTGACGAGACGGTGACTGAG
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EGFR i nhi bitors.
wa@yenedigas nonkeys were treated with weekly |RCTIDEe®S/050047
992+1024 at 4/2.7 and 12/ 8 ng/ kg and 12/ 8 ng/ kg of

effects or a worsening of the effects seen
G oups of three fenale

6 weeks. The fiA8? doses of 5 4 and 12
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per descfl
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f 1029K /051
7-9(4 Erbit

| evel

is for

D GGHAG GTGCOUZCATORGAGA TG TERTERACACBACC /| 12#
Ix 12.6 / 8# 19 / 12# 10-12 # Flrst dose

Sadm| APt

par aneters

SRR S e i o

pere fol | owed during the study: Mrtality,

T30 T

o8 OB
Haefrat ol ogy

thwgscopic

JOBAACTEHBGCT AC . c
Cinical chemstry, Ogan weights,

findings. 15 Results WO 2008/ 104183

PCT/ DK2008/
unschedul ed
Clinica

si gns:

050047 112 Mortality: There were no
deat hs during the course of the study.
No treatment rel ated adverse clinica

TabebBePr@er and tﬁnﬂl;ate/\edargbtrfatioﬁkl éore1 WAGRrte e fdraminstriicting DVD

enc%%lﬁg:%%gt% flylt_\;%rtb

ef fects on food consunptlon

£ £

o

Zaid ke

i on:

92+1024 or

Er bi t ux on body

There were no obvi ous

Fbenatology There were

U Tl 1 II
OVBY et | dPHREA] T DS TRV Gehe
d i ni calfocP@Ri s{ aynplifibatien wer e no changawplificatidn ni cal
chem stfry paranmpters to suggest an effect of
treatmgnt with ei%her test article. 10 In Wek 4 one
ani mal [dosed at |47 PCR $tepy/ KT POR+10241URCRstep | 15 PCR
i ncreaged asparfate am notr pqggf&r ase|and al ani ng roduct
am not fansferase |levels, in conparisop to pretrea?nent
val ues.| These | ¢vels had returned to hormal ranges by
Week 6. In the absence of a(ghgbb?r (size bp)
99211024 | 992 992 5'VH 992HO 992 _5'VK 992KO
992H_03% (406 bp) 992K_0O3’ (359 bp)
1024 1024H_0O¥%’ HO1024 1024K_05’ KO1024*
3'JH (381 bp) Kappa3’ (702 bp)
10241992 | 992 992H_05’ HO992 992K_0O5’ KO992
3'JH (393 bp) Kappa3’ (687 bp)
1024 1024 _5VH 1024HO 1024 _5VK 1024KO*
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significance of this increase in liver enzynes
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bet ween treated

t he toxi

col ogi cal
S

significance in organ wei ghts

and control 136 mal s.

Macr

oscopi c

There were no di f f BCBEDER®S/050047

findings: There were no consi stent observations noted

at- necropsvy—to
© [nddP 4

sy an-effect of 992+1024 or
AGPSH. Rl y&3FbPIThe pr M4k Qr y| 16 4P)
doses

D24 was wel l| toleratedfat 20 the

Erbiltva'). Prelim
show t hat 992+1

testedland no atdverse effedts relatedlto treatmeht

“Theaipelfige Caripd geaysngapicidss hed G

Lung cancer cel

cel |

cancer

i nes.

§eN%hi bi ti on of
lines are known to

express EGFR with nutations in the tyrosine kinase

domain (Steiner et al.
By a nethod simlar to the

o5 o e T2 ERa G, SRSy ovora

1540- 51) .

Mk

Tab%

Cin Cancer

one

Res 13.

5 (2007):
used in

| ung

exteﬁﬁﬂmmﬁng DV 8ncotlingigeneh &rogr 982 indbf1024e | ung

cancer

cel |

i nes HCC827 and H1975 havi ng different
EGFR nutations were investigated. Results

As can

be

seen i nlGAYl e 16 and Tabl e 17 t helG@Wbi nati on of 992
and 1024 is able to inhibit 5 the growth of both cel
Lines. |The conbination is superipr to the nonocl ona
DVEnt i bogiTempdge |&imars24 | fndduet \/Eemplat. | Arimees 16 | Product
| C50 val ues and [maxi mum gr, h iphibition of the (bp)
i ndi cated anti bqdi es agaiAs thel| HCC827 [cell Iine
HCC827|1 C50 (Iac/n1) Max |i nhibit|on Erbiftux 0.013 |80%
Sgbs 1 aEn %Q?i U7880_80] 8oz % OS54 o40 | 104
99%"? ?9%4%31 E§%I Tabl e 17 I:g% val uels arrg maxi m?m0
gromﬁh inhibitign of the|indicatged antibodi es agai nst
the HL{&Geg! | (I3 HLOTS 1C50 [ kagopd ) I\@% a3’
i nhibi{ion Erbiftux 0.010 30% Vectibix 0.1 f 30 %]|992
0. 056 B0 %
1024L992 | HO992 1024 5V | 766 KO992 1024 5VK | 1040
H
1024HO 1024KO Kappa3’
3'JH

Example 20: 6 Week Intravenous Administration Toxicity Study in Combination with

Erbitux in the Cynomolgus Monkey”

Objective of study: The objective of the study was to determine the toxicity of the test
article, 992+1024, following once weekly intravenous administration to the cynomolgus

monkey for 6 weeks.

Since toxicity is a dose limiting factor in clinical practice with EGFR inhibitors like Erbitux and
Vectibix it was deemed important at an early stage to assess tolerability of 992+1024 at

clinically relevant dose. This emphasized by the fact that 392+1024 seems to be acting by a
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1024 - 0% 992+1024 0.024 30% WO 2008/ 104183
PCT/ DK2008/ 050047 114 Appendi x 1. Antibody vari abl e

WO eg@soamigequences >992VH (Seq. no. 24) PCT/DK2008/050047
cgcgccgaggtccaactgcagcaacctgggtctgagctggtgaggcctggagct
t cagt gaagctgtcct 5
gcaaggcttctggctacacattcaccagctactggatgcactgggtgaagcaga

acaaggcc . . :
aifegg ebaie g Jaa-iha cthes EGRRBrarPe grostieis T ol gatsgigiidead t
new@dl/ 638 @fect8 a0 g Wdrsening of the effects seen with other EGFR inhibitors.
acact gact gt agacacat cct ccagcacagcct acat gcagct cagcagcctg
acat ct gaggactctg

Grougaiftlirat fergdlg caoanag gasaing akya tvieae trastgt wat v yd Y glak g dfa
9924(%%3 att 2@%9%%; f/g mge}ggga aac ?ﬁ/ganggtllggagf‘:@r%%xc%r gvezz s(,) zl'%\elz irst doses of

4 antd gl@g?g/kggg“thg Wgs age dteglgg @ﬁﬂ @W rgoag m@ir@gg@ gtbses
admfiderst 2D 166 d2/8 nele densisioouivalsntiodhe brman lpical dase o

Erbiyg aaltririste aaldg clirical practice.
t gagt ggat aggt gagat t aat cct agcagcggt cgt aat aact acaat gagaa
gt t caagagt aaggcc 15
StudycBesignct gt agacaaat cct ccagcacagcct acat gcaat t cagcagcctg
acat ct gaggactctg
coggtctattattgt gt aagat act at ggtt acgacgaaqgct at ggact act ggg
Grogit caadgraagct cagt  Daszgielt cgDodd@@MHe ( S&gimaio. 26) 20
gc gcagct g tg ggctta cct ggaggg
numpdf 9° gogga%.gﬁcct HhGRGELN! IFAIRE ghLeBagd
gt gcagcctctggattcactttcagtagttatgccctgtcttgggttcgccaga
ct ccagagaggaggct Females
ggagtgggtcgcatccattagtggtgttggtagcacctactttccagacagtgt
gaagggccgtttcacc
—_argrccagagat aat gccaggaacat cctgtacctrccaaat gagcagrct gagg
t ct gaggacacggcca
tgtattactgtgcaagaggttctgatggttacttctatgctatggactactggg
1 Otcaaggpmestcagt g5 caccgtcigg 3 042VH4($Seq. no. 27)
cgcgcccaggt gcagct t cagcagcct ggggct gaact ggt gaagcct ggggct
t cagt gaagct gt cct
2 gt aagggbtedBOcdviaCag l/xXxaccagegacsggat gcam gggt gcagcaga
ggcct ggacaaggcct 30
t gagt ggat t ggagagat t cat cct agcaacggt cgt act aact acaat gagaa
3 gttcazgaacexodigh 12.6/8# 19/ 12# 7-9
acact gact gt agacaaat ct cccagcacagcct acat gcaact cagcagtttg
acat ct gaggactctg
4 cggt ctEbitlact gt gcaagabadtat ggt® Atyacgat gdDaggact act ggg
gt caaggaacct cagt caccgtctcg

# First dose level is for loading dose, second dose level is for administration from Day 8

onwards

The following parameters were followed during the study: Mortality, Clinical signs, Body
weights, Food consumption, Haematology, Clinical chemistry, Organ weights, Macroscopic

findings.

Results
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35 >1208VH (Seq. no. 28)
cgcgccgaagt gcagct ggt ggagt ct gggggaggct t agt gaagcct ggaggg

w0 e@stigasnct ct cct PCT/DK2008/050047
gtgcagcctctggattcgctttcagtagctatgacatgtcttgggttcgccaga
ct ccggagaagaggct
ggagtgggtcgcatacattggtagtggtgatgataatacccactatccagactc

Morllid e et s eitierhdentr ding e £RYes A5V 4ot ot g

aagtctg?figacacag?goatc tat Laagt ac acact at ggact
C""aa? L R G I U
BodggcC§ﬁ§agg§%§gag54@%ge%98aie%%gacvsafhgeqfas} §58.98595F EHFAL B9 body

cca
weightt ct gt ctct ggtttttcattaaccat ct at ggt gt acact gggttcgccagce
ct ccaggaaagggt ct

ggagt ggct gggagt t at gt gggct ggt ggaaat acagat t at aat t cggct ct
Food ziogsumatiaot fleie were no obvious effects on food consumption.

at cagcaaggacaat t ccaagagccaagttttctt aaaagt gaacagt ct acaa
act%atgacacagcca

Haematelegyi thara weryaraffeds gabagnetatooiseparagsiesyta soseyangffect of
treaﬁﬁé@%?%ﬁﬁ&%%@&&@rﬁ%@ccgt ctcg 50 >1254VH (Seq.
no.

cgcgccgaagt gcagcet ggt ggagt ct gggggaggct t agt gaagect ggaggg
Clinicaf eh&aiast Theflwere no changes in clinical chemistry parameters to suggest an
gattc cttacagt acct at gacat gt ct t gggt t cgccaga

cagcct ct
effe%togg@@tg@g gg@@@qer est article.
ggagt gggt cgcat acat t agt agt ggt ggt gat gccgcct act at cccgacac

In Wik 3 T QB ARsR e 2B e SR Ry bk e age g gt

amm’rb@@h@fbﬂa%@%@me aminotransferase levels, in comparison to pretreatment

t at t act gt gcgaggt.ct cgct at ggaaact ac Cgctat gact . |
g e AR L el oA 2L 0029 2SO0 003 e
effectIn o £6KI8d 2ANLES3 tHRGDAIBKIZGIOS/ Sr4rice dfkhis increase in liver enzymes

_ ccgaggt ccagct gcaacagt ct ggacct gaget ggt gaaacct ggggct
IS “rﬁﬂgﬁgf‘gaagat accct

gcaagacttct ggat acactttcact gact acaacat ggcct gggt gaagcaga

ccat a agcct . . . e g ) )
Orggy weiglS: Liadarane difeenreseiarioelpys? sianficanse.a eqaryugionts
betwaieh d@aggigeala el animals.
acttt gact gt agacaaat cct ccagt acagcct ccat ggagct ccgcagect g
acat ct gaggacactg 5

Maccespopiafindioggt fivae gesagaadadsieacbatagiiracpieaaiggeapgy o

Sugé:etégéggﬁ%&%g%?gg@%topgﬁ%gacct cagt caccgtctcg >1260VH
cgcgcccaggt gcagct gaaggagt caggacct ggcct ggt ggcgcecct cacag

Prelﬂ'gﬁigﬁgl:&ﬁ(ﬂ{ﬁieﬁt ¥h ér%llmlnary data sh?w that 992+1024 was well toleéated at

actgtctctgggttticattaaccacct at ggggt acact gggttcgcc
the @13@5 teptethangyon adverse effects related to treatment were observed.

Example 21. Growth inhibition of lung cell cancer lines.
Lung cancer cell lines are known to express EGFR with mutations in the tyrosine kinase

domain (Steiner et al. Clin Cancer Res 13.5 (2007): 1540-51). By a method similar to the

one used in example 6 the ability of a combination of the two antibodies 992 and 1024 to



10

ggagt ggct gggagt aat at gggct ggt ggaagcacaaatt at aat t cggct ct
cat gt ccagact gagc

w@rmaagasngacaact ccaagagccaagtttt ctt aaaaat gaacEgL/DK@aas0047
act gat gacacagcca
t gt act act gt gccagagcct at ggt t d¢dact t t gact at t ggggccaaggca
ccactctcacagtctc g 15 >1261VH (Seqg. no. 33)

o ORIGESRRa 23061 901 9924 6L 9AR99399RL | AULEARIRS LRI Lorn

mutgiofs agr€ invegeatdacact t t cagt aget at gt cat gt ct t gggt t cgccaga
ct ccggagaagaggct
ggagt gggt cgcaaccatt act agt ggt ggt aggaacat ct act at ct agacag
Restilgt gaaggggcgattc 20
act at ct ccagagacaat gccaagaacaccct gt acct gcaaat gagcagtctg

aggt ct gaggacacgg
As cao degean iraCalde ¢§6 and debiedddigacorabiagiyinaa $8C2 ot t1824 &t ajdd & inhibit

the %g%ﬁhcglf%%%ggeqlqtngg Th%gc%%q gtl%ﬁgs? gL?p%?grt t%ttﬁcg m%%gc;gr\l/al agt'%oo%‘les 992

and ngzgamg’a:a\g&cgbagct ggt ggagt ct gggggaggct t agt gaagcct ggagag

t cctt gaaact ct cct

gt gcagcctctggattcgctttcagttact ctgacatgtcttgggttcgccaga
Tablet16d§§a yalagagae maximum growth inhibition of the indicated antibodies against the
HePAHHYQL cgcat acat gagt agt gct ggt gat gt caccttctatt cagacac

t gt gaagggccgattc

HCGR27at ct ccagagacagfigs0dpg/adraccet gt at of fkadighipitimagi ct g

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

Erb'&’gi ;t Zﬁgg;a;aﬁaa%%%ccgggacgt ggct at g&gco/f act ggggt caag

Vectigixcct cagt caccgt | @9ogt cg >1284VH ( Seqs0np. 35)

cacacceocaaat r~r~aar~f acagcaagecet aaa aacil aat aaaacet o ct

cgegeccaggt Hecpgoagectagey

992¢ cagt gaagct gt cct

a aoo
LIRS Aca gﬁt(%’mmvvvt g999°ot

1024)ICaaggcit ct ggct aca@ggzt caccagcgact ggat §agof ggat gaaacaga

aacct nnnr‘nnﬂﬂr‘r‘f

992+ 24t ggat t ggagaga[tq 83t cct agt aacggt cgcl 8Pdpct acaat gagaa

gttcaagagcaaggcc
acact gact gt agacaaat cct ccagcacagcct acat gcaact cagcagcct g
acat ct gaggact ct g

Tabledgticbat/hiaes ehd@ra@AR gt Hhditohass %@lﬁ@l@ét@ﬂtaaﬁ&ﬁwé‘gémst the
H1gzag%gact ctggtcac tgtctcg 40 >1308VH (Seq. no. 36)

M$aggt ccaget t cageagt ct ggaget gaget ggt gaggect gggt cc

H19¥sagt gaagatttcct |IC50 (ug/ml) Max |nh|b|t|on

nr‘aarmr‘t tct rmr‘t at nr‘m‘ i r‘agt agr‘t act rmm‘ )

Ot t caaooot agagcc

992 5cact gact gcaaacaaa-828 ccagcacagcct acaf §8&gct cagcagect a

102&catctygagyactttg @5 0%
cggtctatttct gt gcamagaagggcatcttccctctafgatgtttacccct act

992'&’&2t4t gact act t 9999 @@&hggcaccact ct cacagﬁ@t%:g >1320VH

Seq—no—37)
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cgcgcccaggt ccaact gcagcagcct ggggct gaact ggt gaagcct ggggct
t caat gaagctgtcct 50

w@e@agaass ct ggct acacct t caccaact act ggat gcact gggPQEBEC@E@BS50047

ggcctggacaaggcct

t gaat ggat t ggagaaat t aat cct agdddcggt cgt act aat t acaat gagaa

gt t caagagcaaggcc
aepdf PAGLOLA0CA3ALEAL ceapcRcagRgLarat goaact cageageet ¢
>99QQQQg;§tLgpbgggcaaaaggggggaactactatgattacgactgggactact
c9cP99866A309GACERGa oL EI LRCACL 68 B8y 2h34AVR L (SAG a2 A gt et
gcaéﬁ%ﬁttctggctacacattcaccagctactggatgcactgggtgaagcagaggcctggacaaggcct
tgaggogtoraggigtageicgaaggagt caggacetggect ggi-ggcgceotcacagec
acaqﬂy@gt@ﬁagg@ﬁq@&gttccagcacagcctacatgcagctcagcagcctgacatctgaggactctg
coggtattyttoret foveattaaecat e g gt Groacacteggonttegetmgeca
299K CE GgGaaagu Gt ¢4
~10 gg&gétggggg}aatatgggctggtggaaacacaaattataattcggctct
cgcéé% g é%% g g%Qéﬁéggg%ég%%gééggé%§§%g€ éd@é@&g@%&ggéﬁ%ﬁz cf%%@ct
geaLabGRdagacaact cecaagagt capgttitehliaadaa g&%@@@%ﬁgg%«aé\ct
tga QLM PRAGAERAYELDctagecageggtegtaataactacaatgagaagttcaagagtaaggec
acadgacid-ct gigecagagyciavggciacaalitt agaetattisggggecaaggtacy
cggigractattgagaguet o-tagod t21340Wkb (tSequaatect 8@)ptcaaggaaccteagt

cacegfegercaggt gcagcet gaaggagt caggacct ggcct ggt ggcgecct cacag
a cct% ccat cacat

o 15 qct%'%g? tclopttaaceqgecat agt ot asact gagtt coceage
gtgca %éélﬁ%%% ggca tagttatgccctgtctt ttcgccagactccagagaggqaggct
gt 9gct gggaat gatal 4gaat gatdgaadiacgdact ataal caactct ..

gga
atgﬂa%@§£§éﬁag§63da§§gacatcctgtacctccaaatgagcagtctgaggtctgaggacacggcca
tgt AtcageRgRC3BEI L AqPgAgecaagdt fidetiaraaaiPascagibet gaagqgt
cac@gtgat gacaccgcca 10

ggt act act gt gccagaggct acggctacctttactacttt gact act ggggcc

>L0udfgcEccaetctéac  agtctcg >992VH (Seq. no. 40)
CICRA WEW@&SWS@@S@WFSWW@@EEW@WWt
gta%igg i%ﬁcaccttcaccagccactggatgcactgggtgcagca aggcctggacaaggcct

e SKATLTVDTSSST7 gﬁiﬁ%ﬁ@ﬁéﬁéﬁéﬁi@@%ﬁ%@ﬁ@%
zzz%gé%&?@E@%&Eﬁéﬁ%’%ﬁ%ﬁma@%&éﬁéﬁéﬁ&ﬁ&fﬁﬁt
P N

>1 2 (NYNEKFSKAT.L TVDKSSSTAYMFSSL TSEDSAVYYCVRYYGY DEAMDYWEQG
cgc@@gg¢%§;gc&gQﬁg@V@gnggtﬂggggggg¢2}agtgaagcctggagggtccctgaaactctcct
LI RAEVEI VB SEECEE VKPESSEKI L SERASGFTHSSYAL PERRISEWAGBE St

catacattggtagtggtgatgataatacccactatccagactctgtgaagggecgattce

55 GYEETY
%g%wé@ﬁg%ﬁwmmﬁ%ﬁwww&w

ctca tc 55

>1229\VH (Seg. no. 29)
cgcgcecccaggttcagcectgaaggagtcaggacctggectggtggegecctcacagagectgtecatcactt
gctctgtctcectggtttttcattaaccatctatggtgtacactgggttegecagectccaggaaagggtcet
ggagtggctgggagttatgtgggctggtggaaatacagattataattcggctctcatgtccagactgaac
atcagcaaggacaattccaagagccaagttttcttaaaagtgaacagtctacaaactgatgacacagcca
tgtactattgtaccagagatcccgatggttactacgtggggtggttcttegatgtectggggegeggggac
cacggtcaccgtctcg

>1254VH (Seqg. no. 30)
cgcgceccgaagtgcagcectggtggagtctgggggaggettagtgaagectggagggtecctgaaactetect
gtgcagcctctggattcgecttacagtacctatgacatgtecttgggttegecagactcecggagaagaggcet
ggagtgggtcgcatacattagtagtggtggtgatgccgecctactatceccgacactgtgaagggecgattce
accatctccagagacaatgccaaaaacaccctatacctgcaaatgagcagtctgaagtctgaggacacag
ccatgtattactgtgcgaggtctcgctatggaaactacggggacgctatggactactggggtcaaggaac
ctcagtcaccgtctcg

>1257VH (Seqg. no. 31)
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>1042VH (Seq. no. 43)
RAQVQL QQPGAEL VKPGASVKL SCKASGYTFTSHWHWQQRPGQGLEW GEI H

WO BNGRI4183 PCT/DK2008/050047

NYNEKFKNKATLTVDKSPSTAYMQL SSL TSEDSAVYYCARYYGYDDAMDYWEQG
TSVTVS 30 >1208VH (Seq. nolld4)
RAEVQ_VESGGGLVKPGGSL KL SCAASGFAFSSYDI\/SV\X/RQTPEKRL EWAYI G

E;Z sE@Ei%g g&i C aca cc %%itgaagca agccatggaaagagccz

caaccagaaattcaagggcaaggc
act G VARSQELSI-T UMV RPCKGEEN VAN
cag tgtgcaagaaagaatatctactataggtacgacggggcaggtgctctggactactgggg

tca XNSALNMSRE N SKDINSKSQVFL KVNSL QI DDTAMYYCTRDPDGYYVGWFFDVWG
AGTTVT VS 40 >1254VH (Seq. no. 46)

> 1 2 RAEVQSVESTEEEEYKPGGSL KL SCAASGFAYSTYDVBW/RQTPEKRLEW/AYI S
cgc gcagctgaaggagtcaggacctggcctggtggcgccctcacagagcctgtccatcactt

gca ﬁqﬁg t %%ﬁﬁ

gganéﬁ ga -Itl g R%%E%aggﬁé ttcggcetc t‘gg\g;@?gm\z\gc

atc a a at acagcca

ror i%g P DY SACKEL BN GOEE
I YI\IQ(F KGKATLTVDKSSSTASMELRSLTSEDTAVYFCARKNI YYRYDGAGALD

>1200NEQGEka . SMIVS360 >1260VH (Seq. no. 48)

g CRAQVEALKESEPGE VARPSQSLSITT CAMSCFSLI P EYGVHAWROPRPCKEIEWLGVYIE W t
gtggqgssqqqggattcactttcagtagctatgtcatgtcttgggttcgccagactccggagaagaggct

22, YNGR KNS SOV KIS OTDOTAR Y ARAYGTEDYVETTL
%% 2@5%%@8%% s

agg

>12 WIH D&A@G%Fo‘[l SRDNAKNTL YLQVSSLRSEDTAMYYCARHEDYRYDGYYANDY

cgcIMBYEHE g VIMS g2 2T VHuBeegocn 029t} g MD9 2008k 104 L8 3actctect
gtaRCTLDK20087 Q5004 Agt dct ctgacatgtettgggttegecagacteceggagaagaggct
992 RABYI NE SEEEEWVKPGCESE IISCANSCFARSY! PEKRIZEVACPNEE

accq%&GEKFgagacaatgccaagaacaccctgtatctgcaagtgagcagtc gaagtctgaggacacag

CCaWébW@ﬁﬁﬁ%WﬁRﬁ?ﬂ%LR@éﬁ?ﬂ?%@?ﬁ@ﬁ@%ﬁ\?ﬁ%@iﬁ@f@ t
"°YTVS >1284VH (Seq. no. 51) 5
1 2 RANVRLQOPGAELYKPGASVKL SCKASGYTFTSDWWHWWKQRPGQGLEW GEI N

cgcéj ccaactgcagcagcctggggctgaactggtgaagectggggcttcagtgaagetgtect
gca SNEKFISGKAT=TYDKS SSTAYNEY H5E § SERSAVEEAR] G YOS EYMEQGE - £
tgadtMi¥WS. ggagagattaatcctagtaacggtegetetagetacaatgagaagttecaagageaaggee
acactgactgtagacaaatcctccagcacagcecctacatgcaactcagcagcecctgacatctgaggactetyg
cggtctattactgtgcaagaataggtggtatctacgtggagacttactggggccaagggactctggtcac
tgtctcg

>1308VH (Seqg. no. 36)
cgcgceccgaggtceccagcecttcagcagtectggagetgagetggtgaggectgggtectcagtgaagatttect
gcaaggcttctggctatgcattcagtagctactggatgaactgggtgaggcagaggcctggacagggtcet
tgagtggattggacagatttatcctggagatggtgatactaactacaatggaaagttcaagggtagagcce
acactgactgcaaacaaatcctccagcacagcecctacatgcagctcagecagcecctaacatctgaggactetyg
cggtctatttctgtgcaagaagggcatctteccecctectatgatgtttaccececctactactttgactactgggg
ccaaggcaccactctcacagtctcg

>1320VH (Seqg. no. 37)
cgcgcecccaggtceccaactgecagcagectggggcetgaactggtgaagectggggettcaatgaagetgtect
gcaaggcttctggctacaccttcaccaactactggatgcactgggtgaagcagaggcctggacaaggcect
tgaatggattggagaaattaatcctagcaacggtcgtactaattacaatgagaagttcaagagcaaggcce
acactgactgtagacaaatcgtccagcacagcctacatgcaactcagcagcecctgacatctgaggactetyg
gggtctattactgtgcaaaaggggggaactactatgattacgactgggactactggggccaaggcaccac
tctcacagtctceg

>1344VH (Seqg. no. 38)

cgcgcecccaggtgcagctgaaggagtcaggacctggectggtggegecctcacagagectgtecatcactt
gcactgtctctgggttttcattaaccatctatggtgtacactgggttcecgeccagectccaggaaagggtcet
ggagtggctgggagtaatatgggctggtggaaacacaaattataattcggctctcatgtccagactgage
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>1308VH (Seq. no. 52)
RAEVQL QQSGAEL VRPGSSVKI SCKASGYAFSSYWWNVWRQRPGQGLEW GQ Y

WEPHSDT4183 0 PCT/DK2008/050047

NYNGKFKGRATL TANKSSSTAYMQL SSL TSEDSAVYFCARRASSL YDVYPYYFD
YWGQGT TLTVS >1320VH (Seq. 14®. 53)
RAQ\/Q_CIPGAELVKPGASM(LSCKASGYTFTNYV\M—N\X/KQ?PGCXJ_EW GEI N

PSNGRT
;;t%ﬁ@i gcga%@%gi émw@taga%%aamm

RACNCLKESGPGLVAPSCSLSITCTVSGFSLTIYGMHWWRCPPGKGLEMLGMIVV
>13AGENING. 206, 39)
cgcdNSALMERE St tSKDNSIKS QU KMNGICQT DR EAMYFCARGYGY N YW IEEEEa t
gcac‘l’c\ggctcab@d?ﬁﬁ-’dcé@eaqi_ccg@y_ca@@gtgtaaactgggttcgccagcctccaggaaagggtct
992 RAQVOIKESCRGE VARSOSE S| T ETVSCESH FGHEVINAYROPPEKOLICER VE Y £
atc caactccaagagccaagttttcttaaaaatgaacagtctgcagactgatgacaccgceca
ggﬁﬁﬁéﬁ%ﬁ%ﬁ SR ONSKRSEVEL KNS 6T DD ARV CARESY G E Y EDYEAGET

TTFVS 25 >992VL (Seq. no. 56)
>99§;Hag§&gag@; t4@agat gact cagact acat cctccctgtctgcctctctggga
RAE@R088aGL CRERBY L CKASGYTF TS YWMHWVKQRPGQGLEWIGNIYPGSRST
NYDEHrkgrRAggacrEagt caggacaistggoaat tatcht aaacbggivatgagc agaaac
VIVE&agat ggaact gttaa

actcctgatctactacacat caagattacact caggagt cccat caaggttcag

oo PR R B SR B bt

gccaacact a

>loﬁk@cgg£fcggcqggcgttcggtggaggcaccaagctggaaatcaaacgaactg

raEtAYEEQCACLRICEAlSCAASGFTFSSYALSWVRQTPERRLEWVAS I SGVGSTY

rpoOikbeah.GRbeomg ceahet galrgageagh tgasat civggaacirgeoisct gt t gt
gt gcct gct gaat aac

>1043v8t &tcccagagaggccaaagt acagt ggaaggt ggat aacgccct ccaat cg

ARAEEEE CKASGYTFTSHWMHWVQQORPGOGLEWIGEIHPSNGRT
NYN%FW&%%%@%&@%&B%% CACC LAY YOY K GEAgCacccet ga
>12&g%t aaagggga 35

g@i%@%%ﬁmﬁﬁé&%99&%&&%@%%%%%@89&% gagctc

HYP%%@QMI@&M@%QM&&%@9@9&%@%@&@%@@&%&8@4@% no.
A

ct agccgacat cgt gat gacacaagct gcatt ct ccaat ccagt cactctt gga
>1272008t cagot tecabet 40
RAQEUEHRERFGY B WG L AHGAYS CHSEE | EVAT SPrEaX Goas e adc 68t t gt at t
YNS%ﬁyﬁg%q&s&e%&ﬁ§géﬁ%gVNsLQTDDTAMYYCTRDPDGYYVGWFFDVWGAGTTVT
Vs aggccagt ctcct cagct cct gat ttat cagat gt ccaacctt gCCt caggagt

>12§4‘%;%a§§0a919“%‘9t

raERIGa Qkﬁﬁﬁ!ﬁﬁ&ﬁﬂ§&%&§@ﬁﬁ@k@@ﬁ@@&&@ﬂ§§&%@&&&@g9Ctgag

vy p SOk GGGk B Axk@L $1.0MS SLKSEDTAMY YCARSRYGNY GDAMDYWGQGT SVT

vs act gt gct caaaat ct agaacttccgt acacgtt cggaggggggaccaagct gg
aaat aaaacgaact gt

>12gydt geaccat-ctigt ct t cat ctt cccgccat ct gat gagcagt t gaaat ct gg

RAE%Q&@@ é@g% Aﬁg %ﬁ?@gsGYTFTDYNMAWVKQSHGKSLEWIGDIIPNNGGA

CINGGECH T felat-aatt (e T B CEE A g alE SARgEARHG B ot ggat

acgccct ccaat cgg

>1260VH (Seqg. no. 48)
RAQVQLKESGPGLVAPSQSLSITCTVSGESLTTYGVHWVRQPPGKGLEWLGVIWAGGSTN
YNSALMSRLSIKKDNSKSQVEFLKMNSLOTDDTAMYYCARAYGYNFDYWGQGTTLTVS

>1261VH (Seqg. no. 49)
RAEVQLVESGGGLVKPGGSLKLSCAVSGEFTEFSSYVMSWVRQTPEKRLEWVATITSGGRNI
YYLDSVKGRETISRDNAKNTLYLOMSSLRSEDTAMYYCARHEDYRYDGYYAMDYWGQGTS
VTVS

>1277VH (Seqg. no. 50)
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gt aact cccaggagagt gt cacagagcaggacagcaaggacagcacct acagcc
t cagcagcaccct gac

w@elgagasnagcagact acgagaaacacaaagt ct acgcct gcgamgl/DEe@s®50047

t cagggcct gaget cg  cccgt cacaaagagcet t caacaggggagagt gt 50
>1030VL (Seq. no. 58) 117
ctagccgacattgtgctgactcagtctcctgcttccttagctgtatctctgggg

i@iﬁﬁf%%%%%&%@%%%%ﬁ%@@i@ﬁé@é@ YR

accaact gaaacca
>12@ﬁ@g@§§pcg@a@@;cctcatctatcttgcatccaacctagaatctggggtccc
RAQYIOC QLU RAGK JRICS CKASGY TFT S DWMHWMKQRPGQGLEWI GEINPSNGRS

SYNEFKGERILCY ggacagact  CREo e \waatmiccC atre ighagaagaggaggat
ctgcaacctattact 55

ey ggé agt it eogtt aacalt cggagqggggaccaaget ggaaa

et ﬁéﬁ%% ctYCERYCTAT LT gar yHg¢agt g A&t ct ggaac
tgcctctgttgtgtgc

s136k@ctgaat gack et at cccagagaggccaaagt acagt ggaaggt ggat aac

RAQ@EL OO LG &GQUkE CKASGYTFTNYWMHWVKQORPGQOGLEWI GEINPSNGRT

NYNBCKERCAgUagagt ghoac agago agyacagaayyacageacct oagect ca
s gcagcaccct gacgct

agcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatca

ai'gcact ggt

>13 Cé:“ot ébc V\D 2008/ 104181§ PCT/ DK2008/ 8(?0047 118
YNS g%ﬂ% FQEG%E@@LDYW §%%$V%¥ﬁ§ 59)
ga a ga g cag ctccaat ceagee ttggaacat ca

>13 864t geat cleckgra S
rag@IkEt @G aRORMGL Sicel asat agiARlragratcacht athigtatrt ggt at C
yNSTIGGCagaagola@yCLBkMNS LOQTDDTARY YCARGYGY LYY FDYWGQGTTLTVS

gtctcctcagctcctgatttat cagat gt ccaaccttgcct caggagt cccaga
Zizﬁégg$$Dag®a@@agt .
gtt%?%gﬁfqﬁ@g?f%ﬂggaf%?gggaatta E%gigcgég% ggggiggaaaccggatggggggzﬁg

t

=
ata%&% ggaggcaccaagctggaaatcaaacgaactgtggctgcaccatctgt
ctrdGcat ctgbeld ca @gta E&_?t&%gﬁt%tcgééa%ggﬁﬁ%g@gé{@g&é&%é@g&la%ac
ttcigﬂ%EéHdéQE§5d¥5§£§ta Qgtggaaggtggataacgccctccaatcgggtaactcccaggaga
gtoclgagipagiichatooeagagaggocaaagh-acagigganggt ggrbaacgeega
ctactageaatacgggitatetgcctgcgaagtecaccecatcagggectgagetegecegteacaaagage
ttegreagyagagtayt cacagagcaggacagcaaggacagcacct acagcct cagca

caccctgacg g
>10
gzi% %%EQE atcggé aé%g‘tgac g ct%%tgccc%%%t %g@%@t%gg&“%%gg@c%%gct
gaqg ctcct ggcatcac atctgcagaagcc
agggﬁﬁg tt cagatgtccaacctt

cctcaggagtcccagacaggttcagt
-gc&i-ag6caat cttggg@acgag&tcgaga&tcgg%agg%ggg@ggg%gfiﬁgam
act@gRtCaargeet €Lakbeédtccgtacacgttcggaggggggaccaagectggaaataaaacgaactgt
ggcitickgcagatcitagt cagageceickgtacacagi-aat ggaaacacetaickt acattg
tgcgﬂypa@{ﬁQg@ggﬁyagtqscagagaggccaaagtacagtggaaggtggataacgccctccaatcgg

gtagg é%aa@ta@wt@éawe%%@apﬂ%a%@ﬂw%Céaa%wéﬁwqa@t:mgﬂac
gct%ﬁﬂga gg;ﬁ acacaaagtctacgcctgcgaagtcacccatcagggcctgagcteg
Cccﬁﬁ@égﬁgﬁ '%5662%%§§§Fngﬁcactcaagatcagcagagtggaggctgag
>1ofREClaggagittart 20

ctad&HACd & @@&%QE@&%%@E@tﬁ@@@&%gég&%%ﬁ%%%@%&%@%@tt
catdG3aeER3aed QLYY agtacatctggctatagttttatgeactggtaccaactgaaaccagg
acadgeacecatet gitck t catetiLeecgecatci@at gagecagid-gaaaiset ggaaggc
agtgqytctqgﬂgt&Qﬁogtgﬂpcctcaacatccatcctgtggaagaggaggatgctgcaacctattact
gtcagcacagtagggagtttcecgttaacgttcggaggggggaccaagctggaaataaaacgaactgtgge
tgcaccatctgtcttcatcttecegecatctgatgagcagttgaaatctggaactgectetgttgtgtge
ctgctgaataacttctatcccagagaggccaaagtacagtggaaggtggataacgecctcecaatcecgggta

actcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcectcagcagcaccectgacgcet
gagcaaagcagactacgagaaacacaaagtctacgcecctgecgaagtcaccecatcagggectgagetegece



10

15

20

25

30

35

40

45

50

55

ct gct gaat aact t ct at cccagagaggccaaagt acagt ggaaggt ggat aac
gccct ccaat cgggt a

waetksaecagygagagt gt cacagagcaggacagcaaggacagcacct BCEDEeI08@50047

gcagcaccct gacgct
gagcaaagcagact acgagaaacacaadd®ct acgcct gcgaagt cacccat ca
gggcct gaget cgeccec 25 gt cacaaagagct t caacaggggagagt gt

gtcaciagg%aéqé:tga? %a?%%gtaaa%%gctagt ct cacaaat t cat gt ccacat cagt ggga
>10 836209491 cagcatca

gat£HGLIcAYOCLAGE caggat gl-gact aat geagt ageet 99t-at caacagaaates
ggt Caggacpat eleetaa a30aatggcatcacttatttgtattggtatectgecagaagecaggeca
gtctattactgattiact gggoat ccat ecgacacactggagt coctgattcgestcaeat
ggg@g}gg@gﬁtgg%ﬁﬂy@g@ﬁ}gagaatcagcagagtggaggctgaggatgtgggtgtttattactgtg
ctc gc
e e

“tI9% ctea goaHat anEa

E P YA LI aEEeahgE HECGRELTE.
ccce g a ga aca ga gc agcagcaccc acgctdag
caaéﬁ%ggiigg ﬁgﬁaaa tctacgcctgc?aagtcacccatcagggcctgagctc ccc?tc

aca agcag tgaaatctggaactgcctctg tg
gtgcctgctgaataac

>12mnmtakﬁpcagagaggccaaagtacagtggaaggtggataacgccctccaatcg

ctaQH}gaEgﬁugcgéqygagpﬁgEStccactctccctgcctgtcagtcttggagatcaagcctccatct

ctt@agﬁtmga@@aggq@ag@mggmgematﬁgée@@t&ge‘aag@ae@magacc

agg tctacaaagtttccaaccgattttctggggtcccagacaggttcagt

ICTtde 5 %%8 Ef%tr? € E%??t? gt

: RS
tct ct acac gc ggc
tgc%é)aigig ﬁacaa% ccggiﬁa é?ﬁ@ % gzgitctggaac Zaéé ttgt tgc
ctg cttctatcccagagaggccaaagtacagtggaaggtggataacgecctceccaatcgggta
act &l-ageLpat gtd-0t gald8saca0atLeaslCt CLchostl-gt Lagtct{ggdct
gag@Rbaageei&tabfdcacaaagtctacgectgegaagtecaceccatcagggectgagetegece
gtcwtbg@ﬁgatctagb@ﬁg@g@nﬁigtacacagtaatggtaacacctatttacatt
ggt acct gcagaagcc

>12 cEEgt ctccaahget cct gect ct acaaagt tt ccaaccgattttct t
cta%é%%g q%fa g}agtctcagcaaattcatgtcgcacatcagtggggagacagggtga%gcgatca

< et oo bt ot st
aca € acagtgtgcaggctgaziacctggccctttattattgtcagcaacatt

ata &%99&&%9%@%@&@%@&&}&%%@9 £9920099993¢3aa9t-t gg9aaa,

cttd-A288633a6 A §9Ca4Bagt tgaaatctggaactgectetgttgtgtgectgetgaataac
ttctigeaceaeigietigatetiweegoeat cigat gageagidogaai-Ct ggaagega
gtgtgeetaicgbtgtegt goygacagcacctacagectecagecagecacectgacygctygagecaaageaga
ctagreget gaataadtrtetmccccrgagaygeceaaagratagt ggaaggttggatcaaesc

tterfeeetEEdatcygt a
>125@&th; qggaga%ggt cacagagcaggacagcaaggacagcacct acagcct ca

cta g agaca actccactctcecctgect tcagtctt caa cctcecatct
e AdeAuAdeAGACt AcTAGAARC e AARl At B el s SeG..
agg&ﬁi%@@gdﬁagggéaa§€§btcggéé$a§@@3¥@g§$Jdé@@@%ﬁﬂg@&ﬁﬁ&@éﬁdika tcagt
ggcéﬁh%@ ﬁﬂagééiﬂigafﬁhca éﬁtcaagatcagcagagtggagtctgaggatctgggagtttatt
tctgitagcotcaaatdcgt goitcacascagt cisgeccageaat cat gtci=geadchecagyggc
tgc§F§gaggH}ngﬂﬁ¢atEﬁ;cgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgc
ctygery %@aﬁgﬁg%@égét:@@aggeg{caa@qﬁtaae@%ﬁgﬁa@qf@gﬁa@@ag%@wa@wggta
act @%%Qﬁ? %%ﬁig %ﬁgcaggacagcaaggacagcacctacagcctcagcagcaccctgacgct
gigacaa?ag%gg?gﬁ g%%%g&&%@%@&f@ng&ff%ﬁg@@%@%@&&&?@%@%@%%tﬁa%&cgacC
7 gggt ctgggace 857
>12§ﬁ&t@&&gtggp@gaatcagccgaatggaggctgaagatgctgccacttattac
ctad QCEANG30LHAAPE@gtctccageaatcatgtetgecatctecaggggagaaggtcaccatga
cct@izbagoeaat cacglitLggeieggggacaaaghbtggraat asgacgaact glagget
cetdtgcacratcitgieddctggettetggagteectgttegettecagtggeagtgggtetgggace
tetgatetttcecgticarctat gagoagtdcgabattot gaaet ot vetagergtayeges
gtt%gfpg%Qﬁﬁggf%&%gffQggggacaaagttggaaataaaacgaactgtggctgcaccatctgtctt
catcttecccgceccatcectgatgagecagttgaaatctggaactgectetgttgtgtgectgetgaataactte

tatcccagagaggccaaagtacagtggaaggtggataacgccectccaatcecgggtaactcececcaggagagtyg
tcacagagcaggacagcaaggacagcacctacagcctcagcagcaccctgacgectgagcaaagcagacta
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t at cccagagaggccaaagt acagt ggaaggt ggat aacgccct ccaat cgggt
aact cccaggagagt g

WO casagagt aggacagcaaggacagcacct acagcct cagcagc arCrDEmg050047

t gagcaaagcagacta WD 2008/ 104183 PCT/ DK2008/ 050047 119
cgagaaacacaaagt ct acgcct gcgadd? cacccat cagggcct gaget cgec
cgtcacaaagagcttc aacaggggagagt gt >1260VL (Seg. no.

agigatagcacaaéﬁt%tac gargatttagacracat Tet et gt Egecteret ygga
égg d% 3accatca

>12@hrgcagt geaaghcagggcatt accaatt att t aaact ggt at cagcagaaac

ctagRgat ggaagd @t 8@ gactacatcctecctgtetgectetectgggagacagagtcaccatca

gtt@acbcetgat ciaptacizcat caagt td-acasitcaggagyececat caaggittcagaa

acteggebygleggettchgggpgtttacactcaggagteccatcaaggttcagtggcagtgggtctggg

acagidaghitttat txtcet erseat ¢ageaat ot etfaat elgaayatcat tgtcagtadaeta
gtg%giﬁ Eﬁqﬁﬁ % 5g%§ggggggaccaagctggagctgaaacgaactgtggctgcaccatctgt

T LU LU LR L

ttc
gi@agcacctacagcctcagcagcaccctgacgcééagcaaagcaga

t
gtg &ty Q@éc%tc ggggggg &EQ@&&@Q&%@ES%@@&&J@Q@@&%% +CLOILGL oc
ctc-g66dQet gaat aac

ttctat cccagagaggccaaagt acagt ggaaggt ggat aacgccct ccaat cg

>12 gglassicceaggaya
ctaqgtcgti@%aga@@agg%agtmgga@a}geamea@tag@etwgea@@ae@%chaaa

cct é%p 5 %gagttacatgcactggttccagcagaagccaggcacttctcccaaact

e T

2’:

tcttac%

gtté&é%é

cat catctgat agcagttgaaatctggaactgcctctgttgtgtgecctgectgaataactte
tat@&9&%@@@44&%9&&9@&%@%&&%@&%@&&a%ttg&&gttgg ClesaddYrg
tcaddgaeg@bcarstabgagcacctacagectcagecagecaccetgacgctgagecaaagcagacta
cgaehgeaghgccagot caagt gitaagtd-acaiggeaciggt t gcagcagaageeagtc
sacgymgetixcitetcaaact

>12c:t gatttat agt acatccaacctggcttctggagtccctgctcgcttcagtgg

iiigiaéa%f@ %8%%@g€8920§a€é atggaguctoasyat shdteactiatiac.,
agg tctacaaagtttccaaccgattttctggggtcccagacaggttca gt

ggcdith @9&%@5&'&%@% {c49a499d9gaccaaget 90agll dagacdaacl gtggr«
tct&dr@CaLtat £dQbeddtccgacgttcggtggaggeaccaagetggaaatcaaacgaactgtgge
tgcLabetigecegesat tigat gageagid-gaanitct ggaasigeeyeitgbgigbggc
ctgoekgtdgaataact t@yagaggccaaagtacagtggaaggtggataacgecctecaategggta
aCtQQQ?G@Qﬁﬁgé@?ﬂﬂgé@%ﬂ?&gg%ﬂ%ﬂg@%ﬁ%ﬁ&@@ﬂﬂggﬁﬁQ%SG@?R9§PQQH§&F@Kﬁ?@UCt
gag%ﬁ%§g%Qﬁggggﬁﬂ}g@@%facaaagtctacgcctgcgaagtcacccatcagggcctgagctcgccc

IterCatAyaGcagyac dGtdad'gacageacct acagect cagcagcaccct gacge

>124 829¢38; 90a9%9£a 25

cta&%@g@ﬂac%@&@t%@g &lacgeatgcgaag 93%%@%%@ CLOAgeL £9CE +
cat&ﬂi@@é@%&@@éﬁﬁi@%&ﬁbag@é@é%gggﬂﬁig@ %tgﬂéééz t@gggbcaagbatcagg
aca@ﬁiﬁcccaaactcctcatcaagtatgcatccaacctagagtctggggtccctgccaggttcagtggc
agt@dqigt@qyatggdqgtg&quacaatagemﬁuacegﬁgg&@gag@gggﬁngt@n}hc&ﬁqygact
gtc§ﬁ§@g§gﬂygggqg§at@Qgtg@@bgttcggtggaggcaccaagctggaaatcaaacgaactgtggc
tgcxrepgeyat etagt eayagetict gt ardcagttaatygaascac et gt v bcnptgc
ctg%§§§aE%ﬁc E %&; g%%gagaggccaaagtacagtggaaggtggataacgccctccaatcgggta

ca

Sag 35‘@‘2@%%39@3@33%@ sagri tedaccdtTinetodage ..
ga

gag
gagtgt

c ca
gtcacc%gé
gcagtggatcagggacagat tcacactcaagatcagcagagtggaggctgag
>13@Atctgggagl t kaf t
ctagccgacatccagatgacacaaactacatccteccectgtectgectectectgggagacagagtcaccatca
gttgcagggcaagtcaggacattagcaattatttaaactggtatcagcagaaaccagatggaactgttaa
agtcctgatctactacacatcaagattacactcaggagtcccatcaaggttcagtggcagtgggtectgga
acagattattctctcaccattagcaacctggagcaagaagatattgccacttacttttgeccaacagggta
atacgcttccecgtacacgttcecggaggggggaccaagctggaaataaaacgaactgtggectgcaccatctgt
cttcatcttceccecgeccatctgatgagcagttgaaatctggaactgectetgttgtgtgectgetgaataac
ttctatcceccagagaggccaaagtacagtggaaggtggataacgecctceccaatcgggtaactecccaggaga
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t ct gct ct caaagt acacat gt t ccgacgt t cggt ggaggcaccaagct ggaaa
t caaacgaact gt ggc

WO gmageastt gt ctt cat ctt cccgecat ct gat gagcagt t gaaet /DEY@EA050047

tgcctctgttgtgtge 35
ct gct gaat aact t ct at cccagagagdé@aaagt acagt ggaaggt ggat aac
gccct ccaat cgggt a

actccca tgtcaca a ca ac caagggcaggacctacagcctca
gtgtcaca%aégcc ggaca gcctctagce accctgacgctgagfaaagcaga
aacacaa c ac cctgcgaa tcaccc cagg ctlg %ctcg %cgtcacaaa agce
tto a ct acgag aac caaag t % gcgaag cacccat

gggcc gagctcgccc gt cacaaagagct t caacaggggagagt gt 40
>13201284044.(Seq.69n0. 67)

ctagicagcagacad tiggt gclgaacacagt giccctgabt coitbagsisgt edchet ggggca
gttfmga@fga@gca{ggap@ttagcaattatttaaactggtatcagcagaaaccagatggaactgttaa

acteapge @@é@é@@@égtma@a@q@@@at%qcaé@qa@ﬁamqgéswaqéa@q 799
aca%ﬁ:tééfa g %Cét caacctggaacctgaagatattgccacttactattg cagc ata
t t
gtiaag(i étccc ca (Q'at ng(z%gt éé@igﬁiggaac gcc (g]?%icg%gg ﬁgg gaa ggc
ttc tgg éggcgaca tggaagitggataacgccctccaatcgggtaactcccaggag
gtgéﬂ% CQEQEH%%€§éEy5E &aceel caacatgeal et ot 499993992092k 5o

cta@phgfancal afttagdg49gcgaagtcacceatcagggectgagetegecegtcacaaagage
ttegi-cageroagidrgggagat t ccgt ggacgt t cggt ggaggcaccaagcet ggaaa
t caaacgaact gt ggc

>1344¢acTat ctgt ¢Pt cat ctt cccgecat ct gat gagcagt t gaaat ct ggaac
ctaqc&@éfﬂt@ﬁgqﬁg@g@%’agactacttcctccctgtctgcctctctgggagacagagtcaccatta

gtt g, aa
tﬁig e g gﬁ%‘%@?%@%‘?%@@%?iﬁéiE@%@fiﬁaﬁ dgat aaess
acaég% § tc agcaacct aacct tatt cacttactattgtca cagtata
gtadit e&cgacggétg;acgt £A6307Ca0046A0CAA0NACA0GAE E ACAGECT R,
ctt&HHQQE@HHQG&éE%QQ gagcagttgaaatctggaactgcctectgttgtgtgectgectgaataac
ttc@agcaapgeagact apgagaancasaaagt Llacgoctgegaagt Lacecalgaga
gtgtg@ge@igg:ag@id}lgc&ﬁgga@@g@Ecm@a@a@@tim&cm@}ga@gb@iagcaga
ctacgh@@@ﬁﬂgc@&ﬁg}ptﬁﬂgcc@@ﬁgaagtcacccatcagggcctgagctcgcccgtcacaaagagc
ttc%ﬁﬁg@ﬁ@ﬁé@%ﬁcagatgacacaaactacatcctccctgtctgcctctctggga

513 Sg t caccat ga
cta %9&3@ aa%%agggatgggactac%g@gtgga ctoglatcagcagaaac .
cct @9@&% @%i tccagttacttgcactggtacca caaaa tcaggt cctcecece
caad él@%&%a%%gé%%%EQSé%%agéééc%8§%§ﬂéééﬂﬁ%g &é%%@ g@d&%gct
gggic@:@@@@c@gg&&ﬁgg@:caacagtgtggagactgaagatgctgccacttattactgccaccagt
aca@eagaidcatt cl-ctcacgat iagecaacetggngcaagaagai-at jgecagtdcactc
tgt¢titcb gogtaacagggtavatgagcagttgaaatctggaactgectetgttgtgtgectgetgaat
aaCmCé@‘g%qclae@@tgaeW@HF@@@&@@@@QQW@%@@C@Q%&%@QQ@FQ%
agaqt@é@@@a@a@@a&g@p%qﬁzzag%%ctagc%%%:aca%fg;cagcagc;ccctgacgctg%?{caaagc
aoedergaicree cPgatigdgeagt't at eggaEdt-gcet-cgtrgtee
A9t GeCt P oAt 3%c

ttctat cccagagaggccaaagt acagt ggaaggt ggat aacgccct ccaat cg
L0000t aaCt.cacaggaga WO 2008/ 104183 PCT/ DK2008/ 050047 120
LAD O b Cacagagcagyacageang gacageaarbacagect eageagsaccct ga
PSREGCH HAPC aBEYORGZE DVATY FCQHYNTVPPTFGGGTKLEIKRTVAAPSVEIF
PPS RACRE QG TEC AT EARFES K S E oG QG APEC AP AX g § BTGt gaget ¢
LTLYReE b E e A G e S SPY ERabBgGggagagt gt 5 >1320VL ( Seq.

no. 69
>1024Y
LAD%@ﬁg@ﬁ@s@%ﬂgﬁé?@fsgagﬁ&%ggm9%@&5&%‘@%&99&&5%1 ctggga
LAsHA Y RVEAEDVGVYYCAONLELPY TFGGGTKLE IKRTVAAP
svr Heb96Rdk9eaagl eagaacalrh resAsbl Al bLagctediraksagcagaaac
s1.s €agat PRGN L@ THOGLSSPVTKSFNRGEC

act cct gat ct at cacacat caacttt acact caggagt cccat caaggtt cag
>103ygc agtagogt c/gng
LADIVLTOSPASLAVSLGORAT I SCRASKSVSTSGYSFMHWYQLKPGOPPKLLIYLASNL
ESGVPARFSGSGSGTDETLNIHPVEEEDAATYYCOHSREFPLTFGGGTKLETKRTVAAPS
VFIFPPSDEQLKSGTASVVCLLNNEY PREAKVOWKVDNALOSGNSQESVTEQDSKDSTYS
LSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
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acagattattctctcaccat cagcaacct ggaacct gaagat attgccacttac
tattgtcagcaatata 10

w@@agetsTcgt ggacgt t cggt ggaggcaccaagct ggaaat ¢ apE/DE2@8050047

t ggct gcaccat ct gt
cttcatcttcccgecat ct gat gagcadt gaaat ct ggaact gcctct gt t gt
gt gcct get gaat aac
>1012t\]§g§§} cca(jqaggggccaaagt acagt ggaaggt ggat aacgccct ccaat cg
DIV P 98@%&% gE%RSSKSLLHSNGITYLYWYLQKPGQSPQLLIYQMSNLA

sovEHrgt €AGR0RHG6 A99aLAH6ARY LAY ACLERLAQE E L GadgeAgcAcCCT ga

rIrS3oEgagCaARAEC AR Ty PREAKVOWKVDNALQSGNSQESVTEQDSKDSTY ST

ssTelIdcgagaaacacadngi-ct asgechgecgaagt cacccat cagggcect gaget c
gcccgtcacaaagagc 15 ttcaacaggggagagt gt >1344VL ( Seq.

>120RYL V$}3)q. no.

LADW € éB‘éﬁ:ItGé’Q S 3%%%?& BOICHE e e teider f@tﬁé%‘f%‘t ct ggga

RES é% EAEDLG YFCSQSTHVPTEGGGTKLEIKRTVAAPS

AR A o
~12864CeiHat ¢f agyacacat caagt t t acact caggagt cccat caaggt t cag
1.ap 1386 agirg g b e@g TCKASQDVTNAVANY QOKPGOS PKLLI YWAS IRHTGY
PORECAGAGITA T L TiNe V grareat cagoaatel gyaackigaayatat tgecact t ac
PP S IEALK gt Ay CAGI BT SPREAKVOWKVDNALOSGNSQESVTEQDSKDSTYSLSST

LTL@T@&@@W%@@@@@@&%@@&@W@M caagct ggaaat caaacgaactg
caccat ct

;ié e@a gﬁgg%%s%&gsagts%gs%%%&%@%&%@%&&9&&5&0t gt t ot

RFS&U#& RVESEDLGVYFCSQNTHVYTFGGGTKLEIKRTVAA

VFzﬁﬁP%B%L%ﬁ@ﬁge%g@Eﬁ&%‘? 3GAghALRAYRL ggataacgeeslccaat cg
15580 ARCIEEEABE G 1d0LS S PVTKS FNRGEC

gt gt cacagagcaggacagcaaggacagcacct acagcct cagcagcaccct ga
>12%yet gageaaagoaga
1RO BT AC Y HARTEC HARITER FCH 6 C1E QARG CBRIGE APAAGaEHt gagct ¢

VRE AA: IK F
" gebei ataaagiog | Costuatege ot SISO (S o
TLS@%B%Wé{ﬁ%%m&gﬁﬁsﬁggfsggéﬁq ccagcaat cat gt ct gcat ct ccaggg

>12@R4[aaqgt caccatga
12D &hrgeA399£ 65286 Caadl daagiheaaishachi geaedgdt accagcaaa
PSREAGEC AP ILLISRECERDIATYYCOQOYSEI PYTFGGGTKLELKRTVAAPSVEIE
pPsr@aAdct ohygat v at regeacakenaa ot tigget totoggagtrestiggct cget t
LTLYAGY G GAYL QRygHeELS SPVTKSFNRGEC

ggacct ct tact ct ct cacagt caacagt gt ggagact gaagat gct gccact

>12 %¥ t

= %Péggfﬁgg R R o

Feb

PSD QWKVDNALQSGNS ESVITEQDSKDSTYSLS

Trsk Bkl k@éﬁ%@@&%‘%@h@éﬁgﬁé@ﬁg agtt gaaat ct ggaac gcct ctgt
t gt gt gcct gct gaat

>128@tt { edqat gecagagaggccaaagt acagt ggaaggt ggat aacgccct ccaa

LADYTW g QURISae Y TCOagy SCRSSQSLVHSNGNTY LHWY LOQKPGQSPKLLIYKVSN

RESGUFRET YISCacHFageHiyatEycHagyac Ay racet HEagureatgRsagcacce

VFIE ?Qﬁ NEYPREAKVOWKVDNALQSGNSQESVTEQDSKDSTYS

LSS'%?g Kggggg%@ Cagattcratycercgaagt cacccat cagggect gag

>12i§g tcac%ggg agctt caacaggggagagt gt 40 >992VL

LAD SPA

%bRATIS RASOSVSTSTYSYMHW KSGOPPKLL,IKYASNI,
ESGEA %ﬁvé@ﬁﬁ%ﬁ& ﬁﬁ%&d@%&%@% LLI'YYTS

VFT ﬂ-?lslﬁ_@ms GTASWCLLNNFY PREAKVOWKVDNALOSGNSQESVTEQDSKDSTYS
L8 s RSRESGSESGHDE SE HNMVEQEDMVATYECOHYNT VPPTFGGGTKLEI KRTVAA

PSVFI F 45

>1 3PPSDERIKSGT-ASYNVCL L NNFYPREAKVQWKVDNAL QSGNSQESVTEQDSKDST
LAD N[ QEHAS SLSASLGDRVT I SCRASQDI SNYLNWYQQOKPDGTVKVLIYYTSRLHSGV

PSRESGSGSGTIDYSLTISNLEQEDIATYFCQOGNTLPYTEFGGGTKLEIKRTVAAPSVEIE
PPSDEQLKSGTASVVCLLNNEYPREAKVOWKVDNALQOSGNSQESVTEQDSKDSTYSLSST
LTLSKADYEKHKVYACEVTHQGLSSPVTKSENRGEC
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LTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC >1024VL ( Seq.
no. 73)

WO 20BMWMISIAAFSNPVTLGTSASI SCRSSKSLLHSNG TYL YWY L QRECQRREORI050047

| YQVBN 50
L ASGVPDRFSSSGSGTDFTLRI SRVEARBY/GVYYCAQNL EL PYTFGGGTKLEI K

RTVAAP
SVFI FPPSDEQLKSGTASVVCL L NNFYPREAKVQAKVDNAL QSGNSQESVTEQD
SL SS'gleLSKADYEKHKVYACEVT HQGL SSPVTKSFNRGEC

Y
%ﬁ)g&%ﬂé %DR@&scZﬁQQEDE%YLNWY%_EGTVKLLIYHTS&’HSG\/ PKLLI

PPSDAHOABMIT 2 SVVCLILNNEY PREAKVOWKVDNALQS GNSQESVTEQDSKDSTYSLSST

LT LESGVRARF 8GSESEIDET EN HIPVEEEDAAT YYCOHSREFPLTFGGGTKLEI KR
TVAAPS

>13WILFFfF@SDEgK§@T ASWCLLNNFYPREAKVQ/\KVDNAL GNS SVTEQDS

LAD

oes EZ?@%@@&%@?@@%@@E@? g i@%@?ﬁsi?ﬁq no.

LTL YEKHKVYACEVTHOG PVTKSENRG
FVNEOAAES PVT%G'F%ASI gCRSSP%SLLHSNGI TYLYWL QKPGQSPQLLI Y
>13QVEN|(-S%q no.

LAEWMBWWFERAS@VE@E@VW@A@WKEW%EMKL El KRT
VPAMAAEXS‘,%TSYSLTVNSVETEDAATYYCHQYSGFPFTFGS GTKLELKRTVAAPSVFI

FPP HIERPRSDECY KSCTASWWEL! ARYDNAREBENSESVTEQDSK

TLTIRSTYSEIRE T ASEY EW@@WFWECEVT HQGL SSPVTKSFNRGEC
>1208VL (Seq. no. 76)
LADVVMI QTPLSLPVSLGDQASI SCRSSQSL VHSNGNT YL HWYL QKPGQSPKL L
| YKVSN
RFSGVPDRFSGSGSGTDFTLKI SRVEAEDL GVYFCSQSTHVPTFGGGTKLEI KR
TVAAPS 10
VFI FPPSDEQL KSGTASVVCLLNNFYPREAKVQA\KVDNAL QSGNSQESVTEQDS
KDSTYS LS STLTLSKADYEKHKVYACEVTHQGL SSPVTKSFNRGEC
>1229VL (Seq. no. 77)
LADI VMIQSHKFMSTSVGDRVSI TCKASQDVTNAVAWYQQKPGQSPKLLI YWAS
| RHTGY 15
PDRFTGSRSGITDYTLTI NSVQAEDLAL YYCQHYNTPLTFGAGTKLEI KRTVAA
PSVFI F
PPSDEQLKSGTASVVCL LNNFYPREAKVQAKVDNAL QSGNSQESVTEQDSKDST
YSLSST LTLSKADYEKHKVYACEVTHQGALSSPVTKSFNRGEC >1254VL
(Seq. no. 78) 20
LADVVMI QTPLSLPVSLGDQASI SCRSSQSL VHSNGNT YL HWYL QKPGQSPKL L
LYKVSN
RFSGVPDRFSGSGSGTDFTLKI SRVESEDL GVYFCSQNTHVYTFGGGTKLEI KR
TVAAPS
VFI FPPSDEQLKSGTASVVCLLNNFYPREAKVQA\KVDNAL QSGNSQESVTEQDS
KDSTYS LS STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 25
>1257VL (Seq. no. 79)
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LAQ VLTQSPAI MSASPGEKVTMICSASSSVSY! YWYQQKPGSSPRLLI YDASN
LASGVP

WO/RRSERESGTSYSLTI SRVEAEDAATYYCQQNESYP! TFGSGTKLEL KRR YUASRS0047
SVFI FP
PSDEQLKSGTASVVCL L NNFYPREAKVERKVDNAL QSGNSQESVTEQDSKDSTY
SLSSTL  TLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 30

APP{“%? %&%&%ﬁé&%ﬁ‘éﬁ%ﬁfé&&s&f&“ﬁﬂﬁ\wwpwwm YYSS
EEE%EE&%&%@@@@@L@&%@PE@&?%&Q@X@@ RYTERGETKLELKRTVAA .

tctiﬁadgigégaggccaaagtacagtggaaggtggataacgccctccaatcgggtaactcccaggagag
t gt RRSPEQKSCRASYATlk NNFYPREAKNVOWKDNAL QS GNSQESVFHEQRSKIDST - ¢
tacHtSk&STa 8624 SKADYEKHKYYACEVIHOGCL SSPYEKSENRGE(C cacaaagaget
tca@gpggggﬁgaggggjaapﬁﬁgcgggcgccggtggaggcggt

LAQ VLT?SPAI MSASPGEKVT] TCSASSSVSYI\/HV\F%PGT SPKLW YSTSN

e e

ExoPSDEQLKSETASVVCL L NNFYPREAKVQWKVDNAL QSGNSQESVTEQDSKDSTY
1nt SSST4. . 6Tk SKADYEKHKVYACEVTHQGL SSPVTKSFNRGEC  >1277VL
Exoi(2Seqsomo7382)

Int i ADVA/MIFETPL SL PVSL GDQASI SCRSSQSL VHSNGNT YL HWYL QKPGQSPKLL
EXOQSYKv@#@..AE@Z

int ;ﬁs@%w#ﬁ%esamn KI SRVEAEDL GVYFCSQSTHVPTFGGGTKLEI KR

Exo

>hundil FERSDEQLKSGT ARNYCE BhﬁmlcRE%%%V@%‘g SVTEQDS

agt 4D caby g2 TEI LKA QAL SSPYLIKSE Ggggcacag
cggéﬁhzaﬁéﬂtgeéﬁﬁ%tcﬁﬁﬁga8ﬁﬁct5 cccgaaccggtgacggtgtecgtggaactcaggegecct
gac D MITQSRASLAMSICCRRATE SCRASQSMS T SIS Y MM QOKSGRRKItb b tg
accdYASNLccagecagettgggcacccagacctacatctgcaacgtgaatcacaageccagcaacacca

99 EGEVRARF SCSCSCTDRP LM A9PYVEEEDTAPYY COHSWEY PP FOEGTREEICRREY
cthﬂ&gg@ggacgcatcccggctatgcagtcccagtccagggcagcaaggcaggccccgtctgcctctt

CEENP % A RNEYPREARY
ggc I%E@éfiﬂisi-é?t t%%@ s
cca cCt tcece
tca cga attcca aactcccaatcttctctct C gcccaaatct
g @Iaraaa@@@a L SCRASCD! wuwm@ér@@y LT Sc
gggi@abﬁ%@écctagagtagcctgcatccagggacaggccccagccgggtgctgacacgtccacctcca
tct REREFSGEECSGTRYSLT] Sl ATYECQOENTILPRY T #ECE ik KiRbdAbac
cctREYFtE ceccggaccectgaggtecacatgegtggtggtggacgtgagecacgaagaccctgaggte

aagtF“PSBEQSKS@TWSWE NP REARKY ORR7DIRAL @B@S‘Sﬂaﬁmﬁ“a
oo YSLEST LT SKADVEKFKVYACEVTHCL S W;%S Eo9pp99=taces
SIon08l 104183 3 Ve T Seq S

gcgagggccac gacagaggccgé icggcccaccctc gcc accgctgta

ccaiﬁ%% ccctacag cagccccgagaaccac C‘gtacaccct cccccatcccg aga
I S5k SASI-CORV Tk SCASODI SDGIVKLEL VTS o

gga@ag ggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctccttc
ttcctectatagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtecttcectecatgecteegtga
tgcatgaggctctgcacaaccactacacgcagaagagcctctcecectgtcecececgggtaaatga

>IGHGL (Seqg. no. 91)
SASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVT
VPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVEFLEFPPKPKDTLMISRTP
EVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPTIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPV
LDSDGSEFEFLYSKLTVDKSRWQOGNVESCSVMHEALHNHYTQKSLSLSPGK
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PSRFSGSGSGTDYSLTI SNLEPEDI ATYYCQQYSKLPWFGGGTKLEI KRTVAA
PSVFIF 5

wWOEFRBREG11 KSGT ASVVCL LNNFYPREAKVQVWKVDNAL QSGNSQESVHEIDREKI087150047

YSLSST LTLSKADYEKHKVYACEVTHQGA.SSPVTKSFNRGEC >1344VL
(Seq. no. 86) 124
LADI QVITQTTSSLSASL GDRVTI SCSASQGE SNYLNWYQOKPDGTVKLLI YYTS

SLHSQV .10 . -
Aep R SRR (PSR R VPRI T GRGTKLE! KRTVAA

>99ﬁ§¥511 & GH\égél_ ey

gged? K VL RN Y RREAIV UKV DNAL S GNSQESVTEQRSKDST:
ctg%ﬁb@&'l'tctb,a' &S&AEME&&MAQEEE@I@&,@SP&;@%@EM%gc%l%a?c\ébggc
ctt{eSequatngogBftptitmtcctggtagtegtagtactaactacgatgagaagttcaagagcaagy
ccatAENMITOSRAINBASPGEKENT CRASSSVSSSY AV XIS GASPKE W ETt ¢
tgcgNecASGactgtacaagaaatggggattactacgttagtageggggatgetatggactactggggt

caa AF?F@GSE%@FS NSVETEDAAT PETFGESETKIEE KRTYATY

ctg ggagcctgggggttcagtgaagctgtcctgcagggcttctggctacaccttcaccagtca

=

coadflQ éﬂ&ﬂ,;%ca €J4 50047123 Appendi X 2, _
Ant i body constant regi on sequences >Human | GKC region
>99118@q4\m§®’.§/ 8%)1 no. 93)
gctqqqgaﬁ@ﬂUte@qugeenqﬂggenayag@%ﬂypﬁE&ﬁ@éy@qqygataﬂqge@qqgagtQ%y?gtc
agtQiyggg%ﬁgﬁgggﬁqga%%ttggcaattatttaaactggtatcagcagaaaccagatggaactgtta

aac c g, gg
aaca a g% tgg (oF=) gg&iggaa t%gggﬁ:QQ EgiqﬁEﬁ§§€§§%%§%§%33§%é§§g£QQ
aat éggé aggcacc gaaatcaaacgaact gctgcaccagaca
togldtcacaga g%&i&mg% Cactlacaucctcagdagtacce] gd6. o
tagiﬂéﬁgéﬁﬂ%éaégﬂéagéﬁéatggcatcacttatttgtattggtatctgcagaagccaggccagtct
cctdacgagaaacataagdittacgeet gegaagl-cacacat caggyeoitgagaitadyt
caggﬁﬂ@g@&ﬂﬂta&ﬁﬁ}agﬁgaatcagcagagtggaggctgaggatgtgggtgtttattactgtgctca
aaatcaasayggyagagt gttrast mageyyoegrrggt ygaggoygt c ko o Haranca
tctqqu€p¢q§@F@ﬁﬁg@&@ﬁftgﬁtgagg 9yttgaaatctggaactgcctetgttgtgtgectgetga
ataaF\VAAFﬁ%\?FFmsg R@@%&g aERNFWPRE@&V BRWL g

#9e tron 2 Exo 3 1182 Intron 1183..1279 20
>1o;Ep§@géf\IJ;a80 56%60&,>bm)man IGHGl constant domai n genom' C
ggc@ﬁ%ﬂdéﬂﬁ@ecééﬁiﬂgciﬁlag8£ﬂggggctgaactggtggagcctgggggttcagtgaagctgtc
ctg@ggcidict gaoecaaggygce catat ggt etk coccctguoacseciegd Ct aggagogc

cttqgg@ggq%ygggﬂﬁgaétﬁftcctagcagcggtcgtaataactacaatgagaagttcaagagtaagg
ccacactgactgtagacaaatcctccagcacagcecctacatgcaattcagcagectgacatctgaggactce

tgcggtctattattgtgtaagatactatggttacgacgaagctatggactactggggtcaaggaacctca
gtcaccgtctcgtcagccagcaccaagggecceccgaggtccaactgecagcaacctgggtectgagetggtga
ggcctggagcttcagtgaagctgtcctgcaaggettcectggctacacattcaccagectactggatgecactyg
ggtgaagcagaggcctggacaaggccttgagtggattgggaatatttatecctggtagtcgtagtactaac
tacgatgagaagttcaagagcaaggccacactgactgtagacacatcctceccagcacagecctacatgcage
tcagcagcctgacatctgaggactctgeggtctattactgtacaagaaatggggattactacgttagtag
cggggatgctatggactactggggtcaaggaacctcagtcaccgtctcecgag

>1024L992\IGKV (Seg. no. 95)

gctagccgacatcgtgatgacacaagctgcattctceccaatccagtcactecttggaacatcagecttecatce
tcctgcaggtctagtaagagtctectacatagtaatggcatcacttatttgtattggtatctgecagaage
caggccagtctcecctcagctectgatttatcagatgtccaaccttgectcaggagteccagacaggttecag
tagcagtgggtcaggaactgatttcacactgagaatcagcagagtggaggctgaggatgtgggtgtttat
tactgtgctcaaaatctagaacttcecgtacacgttecggaggggggaccaagctggaaataaaacgaactyg
tggctgcaccagacattcagatgactcagactacatcctececctgtetgectetetgggagacagagtcecac
catcagttgcaggacaagtcaggacattggcaattatttaaactggtatcagcagaaaccagatggaact
gttaaactcctgatctactacacatcaagattacactcaggagtcccatcaaggttcagtggcagtgggt
ctggaacagatttttctctcaccattaacaacgtggagcaagaggatgttgceccacttacttttgceccaaca
ctataatacggttcctccgacgtteggtggaggcaccaagcectggaaatcaaacgaactgtggectgecacca
tctgtcecttcatcttcececgeccatcectgatgagcagttgaaatctggaactgectetgttgtgtgectgetga
ataacttctatcccagagaggccaaagtacagtggaaggtggataacgccectccaatcgggtaactceca
ggagagtgtcacagagcaggacagcaaggacagcacctacagcctcagcagcaccctgacgectgagcaaa
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cggccct gggcet gecct ggt caaggact act t ccccgaaccggt gacggt gt cgt
ggaact caggcgccct 25

wW@ameAagagycgt gcacacct t cccggcet gt cct acagt cct caggeCt/DKaw@ism50047

cct cagcagcgt ggt g
accgt gccct ccagcagcet t gggcaccdd@acct acat ct gcaacgt gaat cac
aagcccagcaacacca

gca %tg 3%23 ga 199t gagagaceageacagagagggaagat gt ctgcty. .
ge tcc a&i %%%% c f@é%ﬁic?%%é%agtcccagtccagggcagcaaggcag
gccccgtctgcctctt

>99gaceeggaggcectgocegecccact cat gct cagggagagggt ctt ct ggcet
RAEYATOO PECCARREB UK CBOSGY TF TS YWMHWVKQRPGQGLEWIGNIYPGSRST

NYD @é@@@ﬁ@@w@ﬁa@@m PFCCED HATE CAFOT et geararaseyggggcaggt
VTV%??@ @é@ EPGGSVKLSCKASGYTFEFTSHWMHWVKQRPGQGLEWIG
it

EIN APt gigagyaciet gl et da e ttvadgc cEatt¢caaaggce
COCTEHAd tctccactccc

ookiGaget cggagacct t ct gt cct cccagat t ccagt aact cccaatcttctcte

1.AD1B688R3E S LRARARRGE 1 SCRTSOD I GNY LNWYQOKPDGTVKLL I YYTSRLHSGY
psrE@koacaaaacheacatal gocoanegtrgeetagaiaageeagecaaggcct cg
QAACCY TRAGES CARGYCS LLESNGITYLYWY LOQKPGQSPOLLIYOMSNLASGVPD

RESYHGaTaggr govChralgayl ageotgcatrccagggacagyerscoagodrgggt get

SDEQ&E S ERfIVE € g B & BREABBOWKVDNALQSGNSQESVTEQDSKDSTY SLSSTLT

LoRAERE CeF A ab T yaact®ef ggggggaccgt cagt ct t cct ct t ccecce

>105238accegaggacac
Riéé%géﬁ%g giacE e gagahsanakgcgLegt 4ot g9acgt gageea
NyNfg@ 99 BIOFSSLTSEDSAVYYCVRYYGYDEAMDYWGQGT SVTVS

SASﬁ@ﬁhﬁ@@@@&Qﬁhﬁﬁﬂkglﬁﬁﬁﬁg@ﬁ@@Qgﬂhﬁﬁﬂﬁ@@b@ﬁﬁﬂéﬁﬂﬁﬁaagCCg

GSREGG R GRgLaAgt/ aCa& STAYMOLSSLTSEDSAVY YCTRNGDYYVS SGDAMDYW

cocmvageacgt accgt gt ggt cagegt cct caccgt cct gcaccaggact ggct ga
at ggcaaggagt acaa

>1o %ggEVcﬁ@@aaﬁaaégbcctccca%cccccatc a aaaaccat ct ccaa
LAD SKSLLHSNGITYLYWYLQKP QLLIYQMSN
E?Séé%@%%ﬁi % g ?ﬁ%@%ﬁ?@@%@%@b@&i@@ﬁG@@é#&i@@%&t geect
RES ATYFCQHYNTVPPTFGGGTKLEIKRTVAAPSVFIFPP
sDE&&@@@&%&%Q&@@?h@%ﬂggﬂ@@gﬁﬁﬁ%g@ﬁ%@@ﬁﬁ%@ggﬁ&&@@ﬁﬁcCtgCCC
LKL CO.dIAGIA0 PYTKSFNRGEC

t gaccaagaaccaggt cagcct gacct gcct ggt caaaggctt ct at cccagcg

acat cgccgt ggagt g

ggagagcaat gggcagccggagaacaact acaagaccacgcct cccgt gct gga
ct ccgacggctccttc
ttcctctatagcaagct caccgt ggacaagagcaggt ggcagcaggggaacgt c
ttctcatgctccgtga 45

t gcat gaggct ct gcacaaccact acacgcagaagagcct ct ccct gt ccccgg
gtaaatga >l GHGL (Seq. no. 91)
SASTKGPSVFPLAPSSKSTSGGTAAL GCLVKDYFPEPVTVSWNSGAL TSGVHTF
PAVLQSSALYSLSSWT

VPSSSLGTQTYlI CNVNHKPSNTKVDKRVEPKSCDKTHT CPPCPAPEL L GGPSVF
LFPPKPKDTLM SRTP 50
EVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKA

LPAPI EKTI SKAKGQPREPQVYTLPPSREEMIKNQVSLTCLVKGFYPSDI AVEW
ESNGQPENNYKTTPPV

L DSDGSFFL YSKL TVDKSRWQQGNVFSCSVMHEAL HNHYTQKSLSLSPGK WO
2008/ 104183 PCT/ DK2008/ 050047 124 Appendi x 3. Dua
vari abl e domai n anti body sequences >992L1024\1 GHV
(Seqg. no. 92)

ggcgcgccgaggt ccaact gcagcaacct gggt ct gagct ggt gaggcct ggag
cttcagtgaagctgtc 5

ct gcaaggcttct ggct acacatt caccagct act ggat gcact gggt gaagca
gaggcct ggacaaggc



10

15

20

ctt gagt ggatt gggaat attt at cct ggt agt cgt agt act aact acgat gag
aagt t caagagcaagg
W@ emsactighct gt agacacat cct ccagcacagcct acat gcagcPCEHDEAWS/050047
t gacat ct gaggactc
t gcggt ct at t act gt acaagaaat ggddat t act acgt t agt agcggggat gc
t at ggact act ggggt
ggaacct cagt caccgt ct cgt cagccagcaccaagggcccccaggt ccaa
CLA@ﬁgcagcagcctgggg 10
ct gaact ggt ggagcct gggggt t cagt gaagct gt cct gcaaggctt ct ggct
caccttcaccagt c i L - . .

AT SRR DR £20 w5 g cXT AR AP R GER gatioody
moleatdsaaheeinaige agtibodies bind distinct first, second and third epitopes of EGFR.
ggt cgt aat aact acaat gagaagt t caagagt aaggccacact gact gt agac

aaat cct ccagcacag
2. Ch¢ actitogy aatibioa oy en glae epitipga ggandred\geiggpiog.at t at t gt g
taagatactatggtta
cgacgaagct at ggact act ggggt caaggaacct cagt caccgt ct cgag 15
3. Fooantiogy'of ciaien {.Seerein@t le@8Y) one distinct antibody molecule is capable of
inmgﬁﬂg@gg@gﬁ@ t cagat gact cagact acat cct ccct gt ct gect ct ct ggg
agacagagt caccat c
agt t gcaggacaagt caggacat t ggcaatt at t t aaact ggt at cagcagaaa

4. PREAGAGRYFRELIGI & wherein at least one distinct antibody molecule is capable of
aact cct gat ct act acacat caagat t acact caggagt cccat caaggttca

prevghigLRitpseaYY etigy oEGFR.
aacagatttttctctcaccattaacaacgt ggagcaagaggat gttgccactta
cttttgccaacact at . o . .

5. hhe aeliRgdy ot elaieyhctrarein gt irgabeadistingenttpgdn arolasieds sarable of

enh&HEHIGh@ERHSABAR gradation of EGFR.
tcgtgatgacacaagctgcattctccaatccagtcactcttggaacatcagctt
ccatctcctgcaggtc

6. TRQbaABAYLELIaR ?,Ccﬁinﬂﬂtsmgw%@t Sracfubtért digtinat 4rgigt GFRiz@i6Body
gaagccaggcecagt ¢ . . - .
mol Eb&é@%%b?@%%ﬁ?@f@@ﬁ§P§PE@§§JB¥W@@@?%%Sﬁﬁﬁpcccagacagg

ttcagt agcagt gggt 25
7. SRS al TG S AAERR R RSP ARG RS PSIAL G A By

molewaik, ahaghasdit Actleasatody bide adiauniecesiopggaaat aaaacy
aact gt ggct gcacca

tctgtcttcatcttcccgccat ct gat gagcagtt gaaat ct ggaact gcct ct
8. {he gntitogy of geingd, comprising at least one further distinct anti-EGFR antibody
at aacttctatc a CGa ac at aacgccctcc
mo @42 bt F LG4 A RPAAREEI AL AR RRRIUHASEL
ggagagt gt cacagagcaggacagcaaggacagcacct acagcct cagcagcac

9. gl‘éé gﬁt?o%(ag %ﬁ&giﬂ?? C%Q%Pris'{ngtat least ?ngecdomain 1l antibodyé grécéatclce:?sgt one

agact atgagaaacacadag acgcc gaagt cacccat
domaipdticaydibody.cacaa
agagct t caacaggggagagt gt t aat aagcggccgc >1024L992\ | GHV

Seq. no. 94) - . o .
10. G geliod ahgeior hawnypristioay teshiygrtenyan bt ygibgdag eed goggomain |
antiddycagt gaagctgtc 35
ct gcaaggcttct ggct acacctt caccagt cact ggat gcact gggt gaagca
gaggcct ggacaaggc
11. Thé SRHoAg3t agist 9aMdramgGt ISR HYHPaBBgiba Rk 43t least

aagt t caagagt aagg
three dawait/ aetRdiRfacaaat cct ccagcacagect acat gcaat t cagcagcec
t gacat ct gaggact ¢

12, ﬁjﬁ%g%thg)t&gtgtggtei{ngi,ggo?nap%%itn%c;t %ta%? égeagn i%co:gy? ggﬁgty %ggago?e? gfaecnth%ncing
the [h@IAG 6BAIIEATLAA AATROSALLAREDE BFEAIRGHIREPRRbPSagcaacct

gggt ct gagct ggt ga 40

ggcct ggagcet t cagt gaaget gt cct gcaaggctt ct gget acacat t cacca

gct act ggatgcactg
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ggt gaagcagaggcct ggacaaggcct t gagt ggat t gggaat at t t at cct gg
t agt cgt agt act aac

W0 amgavgapnaagt t caagagcaaggccacact gact gt agacac abC/DRe@FO50047
acagcct acat gcagc
t cagcagcct gacat ct gaggact ct gdddt ct at t act gt acaagaaat gggg
attactacgttagtag

13, S989RRIG P LR O 9A9RE SORAIRASR! SARLARSSRSISAAR irne
varighié agiegathh iedredridamaeragst gcat t ct ccaat ccagt cactcttgg
aacat cagcttccatc
t cct gcaggt ct agt aagagt ct cct acat agt aat ggcat cacttatttgtat
14. Thgbatibodg oadamye3, wherein the human constant chain is IgG1 or IgG2.
caggccagtctcctcagctcctgatttat cagat gt ccaaccttgcct caggag
t cccagacaggttcag 50
15. The aatijfiogy ot clapy haehayaintat tasbatgagibatl ¢ sgCagaatispycadiobdya
ggatgtgggtgtttat
tact gt gct caaaat ct agaactt ccgt acacgttcggaggggggaccaagctg
16. gbaanttmdgofelaim ¢, wherein at least one antibody is a human antibody.
t ggct gcaccagacatt cagat gact cagact acat cct ccctgtctgcctctc
t gggagacagagt cac . . o
17. the anlthody ohggiat Aayheraigd=ert isgiptertad fsem thengiovr geraistiag @hhuman
EG@m%gﬂhgﬂﬁ%FR, and deletion variants of human EGFR.
gtt aaact cct gat ct act acacat caagatt acact caggagt cccat caagg
ttcagt ggcagt gggt 55
18. ¢ﬁe9§ﬁ‘t%%?%¥ it ¢ GAHRSA BAFEIRAL GHAVSARAGHAGh SN IR EGFR.
cttacttttgccaaca
ct at aat acggtt cct ccgacgtt cggt ggaggcaccaagct ggaaat caaacg

19. A36¢hIIRSt GRMESHY composition comprising at least 2 distinct EGFR antibody
tct gt cttcat CttC,C,CgCC&,t ct gaaCt cctct

' gat %agcagt t %aaat, ct g? g
moI%ctu{e@t ypﬁr@&wcasaimct anti-EGFR antibody molecule is selécted from the group
conSié$tma & bAIRI0EGIRIRGABE CORBAY batRh<d 092 910a 1 (BAC YO4LL 1208, 1229,
aat ng t aactccca
1254443 g??&Pcé%%aa%déééa%a&%ocaa‘é”a@@f’eﬂééécct cagcagcac

cct gacgct gagcaaa WD 2008/ 104183 PCT/ DK2008/ 050047 125
e e A A R R e e
EGRRagibot¢ ant03Jdg 8glagicg fioantha aga gamngistingof antibodies having the

OOk PR A A A OR T SRA Sh A F SN RO S P e

PGSRST
21. JlSEramBINaht dnfiBbay sompbSon br bidi 18, WS 1o GisYinct TEPR ntibody
MoIAETIESSAS THEREN GoEIREAELER CEBYHE SOASEYERTS MM ERAE e

CDHE e oy SRR 1A 92 BRSO R A3 S8 SR RAR R v ayD

EAMDYW 10 GQGTSVTVS >992L.1024\ 1 KV (Seq. no. 97)

22. B Ay cbrigostic EEARYding B ebd Aimbl Ae AR B ERR ahtidory

mMolRBRIESGSGSGTDFSLTI NNVEQEDVAT YFCQHYNTVPPTFGGGTKLEI KRTVAA
PDI VMI' 15

QAAFSNPVTLGI SASI SCRSSKSLLHSNG TYL YWYLQKPGQSPQLLI YQVISNL
AS@vPEherein a first distinct anti-EGFR antibody molecule is selected from the group

5§§§§§ﬁ§£@ﬂ LRy 582/ G LK Sy o pris e YL B RO WEr0E3-109 of
SEQ ID NO 72) and VH (amino acids 3-124 of SEQ ID NO 40) sequences of
antibody 992, an antibody having the CDR3s of antibody 992 (SEQ ID NO 116
and 111), an antibody binding to the same epitope as antibody 992, and an

antibody capable of inhibiting the binding of antibody 992 to human EGFR; and
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SDEQLKSGTASVVCL LNNFYPREAKVQAKVDNAL QSGNSQESVTEQDSKDSTYS
LSSTLT LSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 20

WO 1@40QA82\ | GHV (Seq. no. 98) PCT/DK2008/050047

23.

24,

25.

RAQ\/(lQQDGAELVEPGGSVKLSCKASCl;\ZKéFFTSI—NWI—N\X/KQQP(IQGLEW GEIN
PSSGRN

NYNEKFKSKATL TVDKSSSTAYMOFSSL TSEDSAVYYCVRYYGYDEAVDYWGEQG
TSVIVS - . . .

SASTRMREGIR ARGseREAIFHIFERB IS RAEBERFE TSR F RERPEAHCE e

I GNI Ydtoup consisting of antibody 1024, an antibody comprising the VL (amino acids

DAVDYAY 153 CEeT SR & ABIA) $90P ERGS Aoy of e BONO 411
L AD \AMEQOAESNP RSB AL B CRESHBb by VA T e OB K RGRBRGL 1024

L ASOPBRHERR3A37 i LrRUAEbRAY, G EP TR GBITRE 2 ROty

RTVAAR230and an antibody capable of inhibiting the binding of antibody 1024 to
DI QM1 TSSL.&&%LGDRVT | SCRTSQDI GNYLNWYQOKPDGTVKLLI YYTSRL
HSGvPEMan -

RFSGSGSGTDFSLTI NNVEQEDVATYFCQHYNTVPPTFGGGTKLEI KRTVAAPS

FIFPP_ . .
g’ﬁ@’k@?&ﬁw&aﬁrﬂlﬁ%\?ﬁ?@ﬁ%@wm&QSG\ISQESVTEQDSKDSTYS
LSSTLT LSKADYEKHKVYACEVTHQG SSPVTKSFNRGEC WO

008/ P 8 4 . .
FocHin AR AERS) PRI ioishag s arRerBiom % arpup sgnsisting
di stfiantibodyri92; &BGCERI Y icomgrisingiiee\dubmrs Y Hdequenaes ohientibody 992,

anti . : oy 7 hird .
opi TR 5 PRl e pRES of diBhay 857 3RA af audlh hsing o ne same
t heepitpp¢ epeastitkndg 988naralver | appi ng. 5 3. The anti body of
claim1, wherein at |east one distinct antibody

nol ecul e i s capable of inhibiting EGF binding. 4. The

Bint $aibeiscoofl distinétranti;EGHR pelihpdsitmdlecds issrtecttiddranntie group

ant | - § $>4C : f : [ A0

hcenasid B b A AR AR corRHHERN Wang yid sepuences o
wheardgibadwai034e ag entivaslydiagingrilce CRIRSs 9 aytibedy 624, enidsan antibody
ca : ' I { sation/ degradation

of %ﬁ? gsthe%%@%?ﬁ??@éo%aﬂgﬁ%gy gla%ﬁi'l, conpri sing at

| east one further distinct anti-EG-R anti body

Rd BGHbSsitioMS cRliM 29aiAerbhy t her antibody binds a fourth
distinct epitope. 7. The antibody of claim 8,

conprising at |east one further distinct anti-EGR

antdOfnét JishHcEiH-EGFRABbAY HBiedulb i sd18kte@ftbmlRE Yroup consisting
binds a fifth distinct epitope. 8. The antibo

! . pe. 15 8. of
cl BTANYbOdyTHRgs PR PAPOSY crerEsing e Ylupath¥H S&ﬂé?ﬂ%§9¥a”t'b°dy 992,

antdndE{eintRBEY RAYg thed B3 & antib6dyeddd; aad d furt her
anti body binds a sixth distinct epitope. 9. The

anti body of claim1, conprising at |east one domain
bl | saanéedand yistingt aati-H GRS bintidly molecule is selected from the group

consisting of antibody 1024, an antibody comprising the VL and VH sequences of
antibody 1024, and an antibody having the CDR3s of antibody 1024.

The composition of claim 22, wherein
a. said first distinct anti-EGFR antibody molecule is selected from the group consisting

of antibody 992, and an antibody comprising the VL and VH sequences of antibody
992; and
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domain 1/11 antibody. 10. The anti body of claim1,

conprising at least two domain Il antibodi es and one
waleovailowigs 20 anti body 11. The anti body of cl aPer/hK2008/050047

conprising at |east two domain Il antibodies, such as

at least three domain Il &APibodies. 12. The

ant i body of claim1, conprising at I east one anti body

ein | e of en the bin | east
B SERaR dBieusBIEdR Ao Srsie §deBietkmast fegeup
VO &ﬁ@&fld@dﬂeﬁﬁbﬁ’@r 1@@@@@éﬁ)59ﬁlﬁbﬂy cbﬁhf)rlilag th'EhEL and Vhadyuences
of c¢l ai m@w\%erei n the anti bodies are chineric

ant $'59HP h nurine variable chains and human
const ant chai ns. 14 The anti body of claim 13, wherein

h h Th
26. T PRBGR ST AERThe?, ORI P EPOf Ba g2 6L B body | s
a humani sed anti body. 5 16. The antl body of claiml1,

cgmoosb on oef%‘fa m%ﬁ tirte \Aﬁg¥rst gn s Ser%tdl'-k%?g%t bfo%heﬁ,]do not

|nh|tt|trtbegrndw1g tobnmlaatEGER off edeb rodtrer. EGFR, mut at ed human
EGFR, and del etion variants of human EGFR 18. The
anti body of claim 17, wherein EGFR is both human and

28. hio; compesitiqurdf wkaire 2BGFRereinld least ore ofthe aatikodiastis baphple of

RIS
ror TR Bl 3batl g BN G R oy
EGERnlbody nmol ecul e i s sel ected fronlthe group
consi sting of antibodies having the CDRs of
anti bodi es: 992, 1024, 1030, 1042, 1208, 1229, 1254,
29. Thegompgosgien of 2&im 22pwizereinotBa propeg®n of Swdfirstiagdipodyaietptive to the
secdl*%dabtlbg(g/ mTIh@cdrﬁﬁ&'%nﬁ@Bétm@@ﬁ '5%@3956/9 EReR bé bQﬂ/e@b 10 and 90%,

claim1 wherein at |east one distinct anti-

preforﬁbiytb@ayeemﬁoe@m &0% smare| Reefeeal|yf heiweemha0 grad ip more preferably

betweRRSoSaH, 8ficrPid hRLEe S5 BRY b8 % LRSS a%éro%el?%m
anti bodi es 992, 1030, 1024, 1347, 127 1254,7 1320,

1260, 1261, and 1284. 21. The reconbi nant anti body

30. ¢@@B@r§bédltﬂﬁ d?fcla‘ﬁJn abMyA&einvherigst Bnd &‘é’bo‘?‘ld%tnhbb‘dlesE%%f isotype
anti body nolecules are selected fromthe group of

'ng&ﬁ{Q%tl ons consisting of antibodies with the CDRs
of antibodi es: 992+1030, 992+1024, 992+1042 992+1320,
77+1024, 22. An_an body co risin
31. :'Lé%\%?m%osd ‘%ﬁ@fmgﬁt nergiveiRe E@F@dé{ ng %amegp'mpe as

antitsBaly @oRliesele@ed MH@ItRE Bnitbody lchistedicSinpAgihg aahes HFeR1204, 992, 996,

ntib nol ecule is selected fromthe group
103@&5‘&@%119 of anti body 992, an antibody conprising the

VL (amino acids 3-109 of SEQ ID NO 72) and VH (arri no

i ds 3- 124 fSE I D NQ 4 ]
32. B Somiostit B Sl v i S ige bkl e o g e Sotage g
antibdﬁyN@QMsﬁséBé:tethiﬂorﬂ]lﬁé antivodpbiusteo dymprigey ¢lgndsol 3 e 1638 e 042,
984 I OPS A5 ANLEPdy, 984, and an

33. The composition of claim 22, wherein the antibody comprising the CDRS3 of antibody 992
additionally comprises the CDR1 and CDR2 of VH and VL of antibody 992.

34. The composition of claim 22, wherein the antibody comprising the CDR3 of antibody
1024 additionally comprises the CDR1 and CDR2 of VH and VL of antibody 1024.
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anti body capable of inhibiting the binding of anti body
992 to human EGFR, and WD 2008/ 104183

weEFansMKARDE/ 050047 128 b. wherein a second di BCT/NER008/050047
anti - EGFR anti body nol ecule is selected fromthe
group consisting of antibody34024, an anti body
conprising the VL (amno acids 3-114 of SEQ ID NO 73)

d VH (am n Ci 3-120 of SEQ I D NO 4 se
35. B0 sapaRy o 6B 23 asieinOag IR PR e 0y 552 i
seleatati ifatyie LeRpb fon6Shty bAnMIGbJied1208] 1284 )andaz7ant i body
bi nding to the sane epitope as anti body 1024, and an
anti body capabl e of inhibiting the binding of antibody

36. TR dormpositiumnaclairG2R, wideinTthe aatiyglg Totnpetinglitic batibod2 2024 is

seleffif a3 Bices Bufonsblid ot asiberie: PR EER: i ng. 10 of

anti body 992, an anti body conprising the VL and VH

n f n .
27. USRS er Bl SR e BB s YA g o
EGFuaamibodies iropdditas tarssaldb‘msi)anggoﬁporahmtbodlsw d second
di stinct anti-EGFR anti body nolecule is selected from
the group consisting of antibody 1024, an anti body
38. Therpernpositipntdielaih 22nfirtvet coseprisingesthisd distiget antiiBsgdy antibody,
whefle(?r?éald "ﬁ'ﬁrdad?%tlngggﬁll %%‘Fh%uﬁ&ﬁhrg&?ggﬁe %fe e?%}:(téobﬁéjr}{ tﬁleogréup

and an ant
consstinglebentibnoig 4 030,24, arftihedscmmmmlrtg tbe V@f(amllrm anidsB to 114 of SEQ ID

NO ee(en%'u ?amlﬁé"apldgbr fo?%qﬁNOw)%eﬁgggeégﬁérﬁBg%%m% an

e'1s selecte group nsi st
antikoslyiNgwidg teE0CDREA ohantibiodw 03 (Hix( &) N@st He and 1aiﬁ¢l ayiantibody

. ant i 2
oinc Y BllE I oo S SO t0og h A aAboBp bR oAb A, tre
bindingtaf apiRrRY 080 tobtymamE&E - e is sel ected fromthe group
consi sting of antibody 1024, an anti body conpri si ng
the VL and VH sequences of antibody 1024, and an
39. &b royoegsitieaval gim B, \wivmRsin seid Rigd |abbwyrgtzttts irpgn entpanced binding

to h&rﬁgrPE@'Fﬁ &@a@fﬂrﬁlaﬁ‘ibmr%g%o iBbdy.25 a. said first

distinct anti-EG-R anti nnlecule is selected from
the group consisting of antlbody 992, and an anti body

40. ‘Fﬁ’éTBdSVDéd)@tﬂ)ntd?%la\ﬂqﬂn\ﬂhéﬁnstﬁélHﬁ bﬂle@tb'tlb@gaYmeggl?ope as
and 2008/ 104183 PCT/ DK2008/ 050047 129

antikody JRdO0 i leqied remdhe E@Rdéﬁlﬂﬁil%a‘ﬁnﬁ'ﬁﬁm@é’ﬁﬂ@”?@ 195 1030, 1034,

1198 &Jsecded 1ba@manghe2gr oup  consi sting of antibody 1024,
and an anti body conprising the VL and VH sequences

41. The composition of claim 37, wherein the antibody comprising the CDR3 of antibody
1030 additionally comprises the CDR1 and CDR2 of VH and VL of antibody 1030.

42. The composition of claim 38, wherein the composition does not contain further anti-

EGFR antibodies in addition to said first, second, and third antibodies.

43. The composition of claim 22, wherein the distinct antibodies are prepared for

simultaneous, successive or separate administration.

44. The composition of claim 22, wherein the composition leads to receptor internalisation.
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of anti body 1024. 26. The conposition of claim?22,
conprising antibodies 992 and 1024. 5 27. The

wa@eoopaeilsd on of claim 22, wherein the first anPCEBERNE/050047
anti - EGFR anti bodies do not inhibit the binding to
human EGFR of each other. 2831The conposition of claim
22, wherein at |least one of the antibodies is capable

f increasi t he maxi num bi ndi ng,. capacity of the
45. JheERMEORIBAty AT 25 WASBBCRS COTRETHAN 1SR4 eg1§sTgh ofpd3 INS
tume@EPOEVd.i on of claim 22, wherein the proportion of the
first antibody relative to the second antibody in the
conposition is between 5 and 95% such as between 10
46. ane c&OBositigureficaimlzRywhetinetre c2fpasittbr36 Yapaids ef inducing terminal
. preferabl ween. 30 and 70, nore preferabl bet ween
d'ﬁeﬁ%?%aﬁ?i‘ '8@?23gﬁ§r?e§§mbvé\f%en 45 and 52, such a)s/
approxi mately 50% 30. The conposition of claim 22,

e T T

tumavrémeiucrit legprassiom ddyivddi ndi ng to the sane epitope as
anti body 992 is selected fromthe anti body cl uster
conprising clones 1209, 1204, 992, 996, 1033, and
48. ATpepeddir. bimdiey volgsulei eiving td biotiagspaediicitigsenf diaantivedy
v.pinding to the sane epitope as 20 anti body
Com?@%{ﬁrﬁ% Céagﬂlngc%t’ ed fromthe anti body cluster conprising
cl ones 1031, 1036, 1042, 984, 1024, 1210, 1217, 1221,
0 T B O OF s, RO Rl BTN g S oF AhiBobiRg o2
and 48 -ti onal |y conprises the CDRlL and CDR2 of VH and VL
of anti body 992. 34. The conposition of claim 22,
wherein the anti body conprising the CDR3 of antibody
50. 3he biosnecidig gindingap/piule Sﬁﬂ?'ﬁé@%%@ﬁ@ opyRi-varab i eprpaigrantpedy.
and VL of antibody 1024. WD 2008/ 104183
PCT/ DK200Q8/ 050047 130 35. The conposition of claim ,
51. 3he é’\7\§«Pé’i°l%P Rindg rawta?tﬁ%aicle%%meﬁ@ PPrReSHE ?%—ﬁ@g@g@t or a bi-
spedific scF&l. ected from the group consisting of antibodies
1208, 1254, and 1277. 36. The conposition of claim?22,
wherein the anti body conpeting with anti body 1024 is
52. Aeh&bd®idr hradofacheing aawptisenysiosipositiow tompiisibpdi es 1042
and 1320. 5 37. The conposition of claim 22, wherein
the conposition does not contain further anti- EG-R
aht trdsthictisg affirsh@dpdlatiom df@ukarnydtid calls ithradirstexpragision construct

A0 55 12 10, EERASH LA ST B Y

wh erapiablesd bhdingi a fitsiddisttnichEGF Rrepitog&3FR ant i body

nol ecule is selected fromthe group consisting of

anti body 1030, an anti body conprising the VL (am no
atitoansBcting @ sacyfd BEQation of eukaryotic cells with a second expression

construct coding for a second antibody comprising a second cognate pair of V,; and

V| chains capable of binding a second distinct EGFR epitope;

c) optionally repeating step b) for third or further populations, expression constructs,

cognate pairs, and EGFR epitopes;
d) selecting transfected first, second and optionally further cell populations;

e) combining the transfected populations in one pot to obtain a cell bank;



10

15

20

10 NO 74) and VH (am no acids 3-120 of SEQ I D NO 42)

sequences of antibody 1030, an antibody having the
wEDR8404183 ant i body 1030 (SEQ ID NGs 112 and 11BQT/DER008/050047

anti body binding to the sane epitope as anti body

1030, and an anti body capablé2of inhibiting the

bi ndi ng of anti body 1030 to human EGFR 39. The

onposi.ti on of cl ai 7, wherein said third antibod

T SRR (Pls Y ouT 18 cBl B HEHeh GonHE N XSO O the

sai ghtibbdiigg; zmad/ or second anti body. 40. The conposition

of claim 37, wherein the antibody binding to the sane

epitope as antibody 1030 is selected fromthe

gt rebodying laud perifyibgnise siitivogy cdmpbsit@sfrdrii &5 sup@atstant.

1034, 1194, 980, 981, 1246, and 1223. 41. The

conposition of claim37, wherein the anti body
53. Tharprettsidnyg ctaire 5ZD3erein taatintimdy co@@odif@Oisaidintibadaddnyposition of

ri he,CDR1 and CDR2 of VH and VL of anti body

any%@ggpﬁi§§1#%28bonposition of claim 38, wherein the

conposition does not contain further anti- EGR

1 | 5 _ .

s4. Tt hROET ol 82T SR8 o e b Tbete FRf <G integration

wherein the distinct anti bodies are prepared for

; r RS =1

55 O T ol 51 T6] Sy o3 Ak o ¥l constant
regignsraidg entivedies ashyrpan.ecept or i nternal i sati on. WO

2008/ 104183 PCT/ DK2008/ 050047 131 45. The conposition

of claim22, wherein the conposition |eads to .
56. ',I'@% methadgi c[@pm Razwhayein gl gnfbedies sprgpnss the gamehgavy chain constant
regi6PMposi tion of claim22, wherein the conposition is

capable of inducing termnal differentiation in A431

NS cells in vivo. 5 47. The conposition of claim 22,

57. MteN 8hmk EdHRpristPasedst Wb sub-SeHRRibes 6f eukBryoBguéIRt ah sub-
tupour involucrin expression in vivo. 48. A ,
popylceEAnsIecied i ARG Qg MR ANE HRRSIGN CAES BIChapdlige for an antibody
compi§nd hicehhdtepalbf Vhandut eixmslycapadFRd Bindirh @btirtt BGFR epitope.

22. 49. The bi-specific binding nolecule of claim 48,
conprising the CDRs of antibodies 992 10 and 1024.
58. Bk cdlhgankiof 8@t 57 ) whdreindhd gelned rikamcedeaf archrmtibouy Bemposition of any
fthbeil n 3tdqgl -vari abl e-domai n anti body. 51. The
° 8ic-a§rg§ i'?i'® bi nding nol ecul e of claim48, being a
bi - speci fic Fab-fragnent or a bi- specific scFV. 52. A

so. e aRp SN o VD Po RO WAt RR b Bl P it

integrat@r.yotic cells with a first expression construct
coding for a first antibody conprising a first cognate

pair of VH and VL chai ns
60. A method of reducing EGFR signalling comprising administering to a composition of

cells expressing EGFR an antibody composition of any of the claims 1 to 47, or the bi-

specific binding molecule of any of the claims 48 to 51, and reducing the EGFR signalling.

61. A method of killing cells expressing EGFR comprising administering to a composition of
cells expressing EGFR an antibody composition of any of the claims 1 to 47, or the bi-
specific binding molecule of any of the claims 48 to 51, and killing the EGFR expressing

cells.
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capabl e of binding a first distinct EG-R epitope; b)

transfecting a second popul ati on of eukaryotic cells
wowdoR/1a182cond expressi on construct codi ng f OPCEDK2008/050047

second anti body conprising a second cognate pair of VH

and 20 VL chai ns capabl e ofl3Bi ndi ng a second di sti nct

EGFR epi tope c) opti onal Iy repeati ng step b) for

ird or rther lati n construct

62, éé@tﬁmé d qcing%qp@ ch@q ?’@ﬁ%ﬁé‘ ﬁéél& cé)érmr%t@g admslnlstermg toa
combb@lﬂﬁ'f @‘Cdeﬁﬁeipréé‘ding BEFRRfh adfido@pédnistition of By bethe CRirs 1 to 47,

or R0 by e b S S BB b Boprosi
PCT/ DK2008/ 050047 132 f) culturing cells fromthe

ditio ssi on .of
3. S ipeoipaat B R o pr e B Rem R RIS admifistering o
a coarpbsllﬂadyf cteﬂlﬁpﬁﬁnetss;l@@ EtGFRart :la\ﬂlbsdpedsmmsaﬁm of 28y oflthe claims 1 to
cl aim52 0
47, Gah g R seeE S e GEE PoGr" e Balge 5 e TRraniERRiing
prolifevatidh. 54. The net hod of claim 52, wher ein the cells
are transfected with site-specific integration. 55.
The nethod of claimb52, wherein the VH and VL chai ns
64. Ameethed ofiedenigy difierecitation ah tumaoue geltnis vob, tdreprisimtg dumainistering to
. ar T in
an i e, fat e T e oL re D B fltudins 11547, or e
bi- sp&e'gjicdxindwfg?molécalelolf ainaofidhe olapms 48 t@g5‘atthdrelaemdmmg differentiation of
| ati ons of eukaryotic cells; each sub-
the tﬁﬁ%ﬁf&tqli%on transfected or tr ansduced W th one
expression construct coding for an anti body
kS : | ns capabl e
o5. SOOHEN TN o B Aol Mo NaRh erfifgl 0= o bank
of claim57, wherein the cel I bank encodes an anti body
66. ‘?ﬁ’ $ddl S R1a0h 6@”\)6heré§| 2id élﬁ&eﬁilﬁioﬁﬁs %cfc,to?nplaﬁ'redgb%-an-m@rease in
_ bank of cl'aim57, wherein the cells are
'”VO{UF&%%I@@?%@P using site-specific integration. 60. A
nmet hod of reduci ng EGFR signalling conprising
adm nistering to a conposition of cells expressing
67. é@#ﬁh%foamduuslaawt%ﬁwm PHRGER Ggﬁlpr'é*f‘gtaﬁ@'r&fl‘tﬁ“%tofeﬂ%
expr@Zsm@EGFRearbéﬁe%Qvéﬁ’rﬂ@hﬁt'df aRiaREIG c@ﬁip@&%r@oﬁiny&ﬁ%@&alms 1 to

he clains 48 to 51, and reducing the EGFR signalling.
47, ‘H"lthe Ri-$ROCTE &1 r@f”SW‘P'PFLH@ ogany &f t%@(ﬁ'%@%ﬁ@ ﬁ;lg:t@reby '”d“C'”g

interf@INGRi6S bNEGRAM ni stering to a conposition of cells
expressi ng EGFR an anti body conposition of any of the

clains 1 to 47, or the bi- specific binding nolecule
68. Afphaﬂﬁadéfutléﬁeombaélfﬁ énprifgliwon ehdfé bhiibbdidshg alsbRhe claims 1

Xpressin
to 4'? op the bi- SngIfIC gmdmg molecule of any of the claims 48 to 51, as a combination for

the simultaneous, separate or successive administration in cancer therapy.

69. Articles of claim 68, further comprising at least one compound capable inducing
differentiation of cancer cells as a combination for the simultaneous, separate or successive

administration in cancer therapy.

70. Articles of claim 69, wherein the compound is selected from the group consisting of

retinoic acid, phenylbutyrate, all-trans-retinoic acid, active form vitamin D.
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WD 2008/ 104183 PCT/ DK2008/ 050047 133 62. A met hod of
i nduci ng apoptosis in cells expressing EGFR
w@eopnodsng adm ni stering to a conposition of PCEDKS008/050047
expressi ng EGFR an anti body conposition of any of the
claims 1 to 47, or the bi-dpécific binding nolecule
of any of the clains 48 to 51, thereby inducing
. 3. nmet hod. of inhjbiting proliferation
71. BRI ooy o dueherorerRn G om i R R L ST 08 5
anturaao@m@smwjhdca‘s £EdrhisinSOPITesthe BEn kHahEo @) sepdrateast guccessive
tion of of the clains 1 to 47, or the

admtﬂ'si 8’&”?3@(:8 'ﬂaia@ mol ecul e of any of the clains 48
to 51, thereby inhibiting proliferation. 64 A net hod

f.. jnducin |ffere i ation of tuynmour cel
72. RYicleB L ERE 2ntTen e FiptanS areutiRatny % sefvcled Bim the aroup
consitinly of addanydin) ciptatib o yol cduroaidin, atp@écamn flu@bpyrin@dine,
Icl%ins(tuto 47, or the 10 bi-specific binding
oxalipli FHIEBSCEH] of the claims 48 to 51, thereby

i nduci ng differentiation of the tunour cells. 65. The

L e

differentiation is acconpani ed by an increase in
it aradph 2oBHA AR hqct sl s BRIk M s IB N OG0
ceIIs expressing EGFR an effective amount of an
Qnté Pﬁ@éfc %E’iﬁpﬁ&' %'f@rgé ;S’ctly[?éb‘t’dé’ﬁ \Flﬁ@th%laﬁ"hﬂ@fa&ldts@quén%e sRbwn in
bl - speci f in ngrmecueof any of the claims
48 $E)QE@ NOtTQé‘r eby i nducing internalisation of EGFR
68. A pharmaceutical conposition conprising tmo or
nore anti bodi es of any of the clains
£heP BHClgis @gidthayingithey P%@e'ﬁ@P'ééﬁ%er@P Sijﬁyyndﬁ SEQ&‘D&‘%? Q?B
48 to 51, as a conbination for the simnultaneous,
eparate or, successive adm nistration in cancer
éhe%\ ic ggid C,@\pwgitpr@qupfpe(pf ide Fa¥ad e @MIRR ACIE SRPYSNSE sgown in
at $|§@3D Nmeogamgound capabl e i nduci ng
differentiation of cancer cells as a conbination for
t he sinul taneous, separate or successive
adm nudéic atiddaving ttacweslehbeiaapsequahce/F. anfiof B cthesigafd.
claim69, wherein the conpound is selected fromthe
group consisting of retinoic acid, phenylbutyrate,
74. Ahlexpreasisn vettomminpriabigdh, nutdic &ead bbelaimyT3, aperabl. [inKeX to a
8 4183 047 1 4 71, of
pron g RS crehier aumar D grerarion spidilee
chenot herapeutic or antineoplastic conpound as a
75. ﬁ%mrgﬁgfééﬁgd fop{rarH?iﬁ%éd mh‘II1 @'&B@smﬁ%%%@clﬁh 74
uccessive ration in cancer erapy. 72.
Artl cles of claim71, wherein the chenotherapeutic

76. BYIRREPFE DriflksRthd afnfrdBdd & BER*Pshown in SEQ ID NO 101.

77. A polypeptide comprising the amino acid sequence shown in SEQ ID NO 103.

78. A method for screening antibodies for binding to cynomolgous EGFR, comprising the

steps of

a. Providing at least one test antibody;
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5 consisting of adrianycin, cisplatin, taxol,
doxor ubi ci n, topotecan, fluoropyrimdine,
wo@x@Biipdiss in, and irinotecan. 73. A pol ynucl eoPCTIBK2008/050047
selected fromthe group consisting of a. A nucleic
aci d having the nucl eic aci d38equence shown in SEQ ID
NO 100; b. a nucl ei c acid coding for a pol ypeptide
E t he anino seque sho |n 10 SEQ ID No
STPertbrinkG e sse BaestaRAS FREPOCH STNG B ¢ aci o

sequence shown in SEQ I D N0102; d. a nucleic acid

C e sl RRE oS RRS TR AR g or ot
aC|d fegmomglgb e EGERN(ISEREIDL MOYI 03 @uence of any of a.

through d. 15 74. An expression vector conprising a
nucleic acid of claim 73, operably linked to a

pr dpottes smfmpee:ﬁcellmqpaéxlsmgdlﬁe extrazetulargdniegn ekgyneswigons EGFR
of sal | & Ll tran d
o oo SR Sk el Rat G bub BBk AR oo no

A pol yi®8pti de conprising the an1no aC|d sequence shown
in SEQ ID NO 101. 77. A polypeptide conprising the
am no acid sequence shown in SEQ ID NO 103. 20 78. A
oet hBod s¢lectingaat éaast ore amitboby thae binfle cyrsinmlgeug EGFR extracellular
cyqﬂgﬁkgous EGFR, conprising the steps of a.
Providing at | east one test antibody; WO 2008/ 104183
PCT/ DK2008/ 050047 135 b. Perform ng an assay to
79. ‘ﬁﬁé ﬁ{efﬂdaeof QPirh b@dﬂjrtpéwgnﬂ:glstng s'c)eehl?]%og?(ﬁlﬁ@f;f&{d H{ln%n EGFR
domai n of cynonol gous E 101) ©or ftull
extraceigiehdoragin Orbingigdo E@swwﬁgngmumenﬁ%ﬁl? or ii) the
surface of cells expressing the extracellular domain
of Knonnl ous EGFR 5 (SEQ | D NO 101) or expressing
80. Aumnethegiogidentiyingptiddefe fRdiesEapralple REENRERSYNg the sigiianeous
bindﬁ%:cﬁ%hbt'%r aiti- Eéﬁﬁtanﬂﬁgdyatﬁtﬂdmléakhﬂbth% ResmphsiRgM! gous
R extracel lul ar domain. . The method of claim
78, further conprising screenlng for bi ndi ng to human

EGHR a ik %4y, Qi‘éﬁirinlﬂlr(tgth@@ﬁ@dlrﬁurﬂrblrhhr[yj(tdﬁﬁcﬂgﬂof{@l’;rbﬁantlbody with
i fying

expressing hu A nmet hod for
TSRS A e B 0&5&%& AgEN.enhanci ng t he
si mul taneous bi ndi ng of another anti-EG-R anti body to

sai d nethod .conprising a. In i|st.as , .
ot By SR s A aaue b R ioBd Wfragecond ant:
antE®GPRwnbddy, respect to a fixed anmount of EGFR
anti gen,
c. Contacting the EGFR-antibody complex with said first antibody and determining the

maximum binding capacity, and

d. Comparing the binding capacities to determine whether the maximum binding

capacity of step c. exceeds the maximum binding capacity of step a.

81. The method of claim 80, wherein said EGFR antigen is recombinant protein immobilised

on a solid surface.

82. The method of claim 80, wherein said EGFR antigen is presented on the surface of a

cell expressing EGFR.



15 b. In a second assay, saturating a fixed anount of

EGFR antigen with a second anti- EGFR anti body, c.
w@emsaetisng t he EGFR-anti body conpl ex wit h sai BCT/DK3108/050047

anti body and determ ning the maxi num bi ndi ng

capacity, and d. Conparing ttRe bi nding capacities to

det er m ne whet her the nmaxi mum bi nding 20 capaci ty of

o3. 30 BTt SRED R Br o BF APBEPTRITES & e bR eprRILcl coding for
EGRRti gen i s reconbi nant protein immobilised on a solid
surface. 82. The nethod of claim80, wherein said EGFR
antigen is presented on the surface of a cell
84. Th metsidd cRERBO, W2r2DiGBé likk4 28 oRCTY KRGO dIBAKY and 846d
83. of cl |m 82, wherein the cell conprises
Sec%%&g?@%’& g%% qnuct coding for EGFR 84. The
met hod of claim 80, wherein the first antibody is an
noal .o cond a ody is a Fab
85. ?Hgg]ﬁeﬂ%d Oqg SGﬁhgr%quégsa&s & Eﬂsgb wherein the
assays are ELI SA. 86. The nethod of claima80, wherein

86. Egn&eﬁr%%@%%f@%p%ﬁ/fi%g@ %@ﬁ%gﬂgﬁﬁ%gogﬁg{s%%ﬁ%% &GFR extracellular

domaict (SESeID NO 08 onainampReas EGAREXEE!ular domain (SEQ ID NO 101).



