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WO 2010/ 022736PCT/ DK2009/ 050217 1 RECOVBI NANT
ANTI - EPI DERVAL GROMH FACTOR RECEPTOR ANTI BODY
WEONPQR73d ONS FI ELD OF THE | NVENTI ON The i nvenP@DNK2009/050217
relates to the field of reconbi nant anti bodi es for use
in human cancer therapy. 5 BACKGROUND OF THE | NVENTI ON
Epi dermal G owt h Factor Receptor (EGFR) plays an

ReCBSNATEARELErlehoiiat L ARG AR RN TS0y

CONPOSHIORS that are crucial to tunmour 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_&1995) Karnes et al, Gastroenterol ogy,
FIELD @F g3t B8ENTIONR) :  10Wodburn et al, Pharmacol .
Therap. 82: 241-250 (1999); Price et al, Eur. J.
Cancer, 32A:1977-1982 (1996)). |ndeed, studles have
The &ygQRen telatesHerthe figldiofrecambiiant @{‘rt@\%'ﬁs Y USR T Bys@iy caiteeqtherapy.
variety of solid tunours including non-small cell [ung
cancer, prostate cancer, breast cancer, gastric
CQ@Q@?UND@ﬂﬁTHEWNVENTQﬁNthe head and neck (Sal onon DS
Critical Reviews in Oncol ogy/ Haemat ol ogy,
19:183-232 (1995)). Furthernore, excessive activation
Epld%?’rﬁél &R Pébt&lh@ed‘e@f&?EGFﬁb blagd!hh ﬁ‘ﬁ[%riaﬁt Fﬂ)@’\(niﬁﬁm [SrQIlferatlon as

be associ ated with advanced di sease, devel opnent
well g agopiesiasangiqasnptieAbd Jistasiiie S&ﬁ?@'oproﬁ?ﬁ@ﬁé@ﬁt@r? grucial to tumour

prog@@é&%r(sﬁ%?ﬁcﬁmt%l Gl W@n@@ogxﬁ/Hﬁématogggt 1$883-08¥ [1998): Wu et al,

Oncol ogy/ Haemat ol o 19: 1
3. Clt Upet vy LS TR (I HSamanel &) astioBirdondd69a 9084 1998)
Woddbufh& dPrF‘?ﬂHﬁ’éécﬁ’nTHéfr FEE@EREMQ%WQQQQ_)GEN% gha, iy, Ii%:ncer

ot hers expressi ng tumour_cells wh

32A2@§638§%£%99@Ha't”d8‘?\d &ldrsrhaye shedp i FGFR-padieied QI?”t@Iﬁ@Nth is

mcreFHs@g "rﬁ§%ﬁ§iy of sdiib esRo@8ilchud é}ﬁall &l1ahn ddéa?w%éa prostate cancer,
har mac. Therapeut. 64: 127- j tahe

brea@ﬁ_g&\m;,ar Igﬁﬁtr'cﬂ:an@ﬁ{ﬁﬂddﬁmou@ Ofifvezh%gieand @Cbé§@|ﬁ@l0{l Q_S et al, Critical
ReviestPrﬁ @ﬁbbl@{]&/hﬁérﬂ%fbg Ui &35 {1'999)7%@1@%&@': &cesswe activation

t herefore can inhibit tunmor growth and survival
of E@ggsqg t@g cagger gell s%r@g@) nq)ﬁgp%to bﬁ«,@%‘,sgﬁlgtﬁd wihyadvanced disease,

the é«%@tobﬁ@nt of @elisttc 'pﬁeﬁ’otﬁ%@"cﬂ:ﬁ‘ Bo&PHBshdBlYiR Qﬁﬁéétr %gf‘ents

a nol ecul ar _wei ght of proxi mately 170
(Salg@:@D&q{sql stuticst RS“@Y"?Hb@W%‘?Q%’@"%@(‘E@P'ﬁﬁY 19:183- 232 (1995)).
| i gand- bi ndi ng domai n (621 residues) and a cytoplasnlc

domai n 42 residues) connected b
Furthermere, réﬁ%%%@ﬁ@f?%ﬁ%” Isif WH?”tﬁ/ﬁ’FQO%‘Qg?'% EV ?'lﬂ R{P %‘P{‘ OgFGFR'
Ilgarﬁg:fGE%ﬁ@I amel 26F drrf?oubfotr@es ler@:Fa@ﬁbréé’snﬁ\b tunideedells which

| at i on S|tes S g ner al | onsi der e 0
sugdast e U ine 1etboaBiRRS InRE PGSt Sl ol (Faseion,
etal pfoouNeh&FEE. Shaapalt. 61ab71Be; Megiepkar etslo@bse4 bat. 0. @fcology. 4:

77 B e S et e N EGER g Ak EGER herefore can

inhikt0mek gleiwitlafEur(ivar(BESs)a, &t arl1994p Phémidc. TREEPBeutVEY: 127-154).
11: 507-517) and an active confornmation that nmay
nmedi ate EGF |igand bi nding and receptor dinerisation

The EGHR iteltaI mérgafane%blhd @QG@p{gtSem Wi%ﬁ'-@ rrIVCﬁ&uVa?‘B\zelgﬁly bBapedximately 170
! . N, rt !
Da S GERFonssR " Aty 3T ekbie! Bk tifuBRadhEn & Lresiugw and a

cytoalddnntd deenato (84121 rbﬂﬂm&)&oﬁrﬁcté&ﬁméhwmﬁ@lfmr@ acid transmembrane

haffln ndi. n ite. . ins | V,
inked E% it ek Bt i 25 pByndR BobdsancL i 2 inket
glycosry(lrttehrs;ltésqladd I’E}gema;ﬂall;m@hadared tp osrssidhloefdufEid-domains. X-ray crystal
i meri sati inter EG-R oexs
sty of TR QPR plodiat TESinerrat s oaoP R pahan B miiPg Fthered -
where the tethered or | ocked confirmation is the nost
frequent. The tethered confornmation cannot dinerise
and hence is inactive. The therapeutic anti body
Erbitux is known to stabilise the 10t et hered
confornatlon by blndlng to donaln III and sterlcally
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effectively target cancer cells exhibiting other

conformati ons or cancer cells exhibiting a 15variety
wo@bo100zd766 mat i ons. Monocl onal anti bodi es ( MAbSPCT/DK2009/050217

directed to the |igand-binding domain of EGFR can

bl ock the interaction with E&R |igands and,

concomtantly, the resultant intracellular si gnal i ng

t hway. ErbituxT uxi mab ,
CO”‘%UR%WPHB%F%”E‘HM%%@W@H?%@@' j\(@ ‘{?gd%é& 1JpB?f7ad7) and an
actnﬁemrdrm@ﬁéd that May hedexé EaFaighnd arndmgrmume@éptdrmnbman (Garret

et aluiFl AQO TP 108 T POV o0 Ja0 TB0g - 4 gerticutr,

domismARAd! dogin BiNive b@@ﬁ‘%h@g'gstddet@ eadtith@sopfibutions for formation
roximat e ol ecul ar \NEI 2 kDa, Erbitux is
of a B%

ht o
Ry oAt BiRRe S4ey Rl n%maﬂaﬂ@amﬁ fsine-Tefelpeig)-ike regions

that EfaBilib& rdt&in ARG ¥AE chMaintNsossIHRAE GERtdiraérigd@bh @ériacel t h

net astati c col orectal cancer and whose tunor expresses

EGFR. In addition, 25Erbitux is used in conbination
EGFRR Tslhknb\ad it@é}klﬁt?n bgﬁﬁﬁﬁy of d]ﬁér’é&’@donttﬁmb&dSﬂ@r\/\ﬂhé hgﬂs gurdade®here the

ce ancer t he can e ..
et BRRES Sttt 1§ FRodR el e teuiiEay Rination cannot

dimatgeanmd hence sl inadine. élrheaﬁerbbéuthﬂmﬂbed!WEm&G)klstHnaWn h@vteblllse the

teth{r%lglﬁs? Bﬁﬁ%&g%@%r%é {gn(gwm lneen ﬂ H}fﬂy par\éggr't&gptbg receptor in

reachiigane Omtathe&rd sthiedylolvbadr, Sihé redepopemiaf shlbbd yblé @ adupt the

e eSprmipon s s HnaR & hi R boatATRo0T (mAb) wi

typlchﬂyl ehlycbaldffyctamgn beeingthgamshanid afithe ebrfsrnidliohs ase therefore cannot

s approved for the treat
efre oy OB RoH S pabaLhd plrer EBTGYE Par O cageer AR EBlthg -
varietQ b0éd@HaGeRsl/ DK2009/ 050217 3 cancer and whose tunor
expresses EGFR with di sease progressi on on or
followi ng fluoropyrimdine-, oxaliplatin-, and
MonocionaltantibodiemAshs) iditgctedh éntbe mgarapgmdlegidmm of EGFR can block the

. - UX| d

ntergfi WP e os RIS Bl SR 13 Byt BT 2wt

pathReagii t umumab, mar ket ed by Abgeni x under the tradenane
Vectibix, is 5 described in US 6,235,883. Zal utuzumab
(Hurmx EGFR) is another anti-EGFR antibody currently

Erbitwrde(Getimgak)l is mirecimbieant) wprasimousehehimetid hoagelonas abidedy that

B T e

the EgragtqmmsnﬁamnLmnﬁcantiﬂfés@%ﬁetlt@ﬁw\dpélumanE@Rheavy and kappa light
e e L AT

produpedinuamenaliad celoutitire (GSJ”&E ow&ad)rmaieEMrJ* i$ approvediforithe treatment
of p%ﬁn%ﬁ@iﬁf@gfa?ﬁa&?@glrog&gérl Eﬁﬁce'FBEQ Whgg@ éjer F(PI%%% EGFR. In addition,

ave been un
Erbitiesve bggshie comibinetiolwith radiatiae 2hetemetodead paljertheith squamous cell

) : . ) .
cané@déggifrh?agﬁggd %ﬁd &%@%@ﬁ&%ﬁﬁ@%%@?mo 5| ggg“%ﬂ?)?%rhésfséecgnd line treatment
of squanuissrt carner obibeyhedi rad neck thgbhavetfaitledmiardard pletimyrabased
ther R, (EGFR viii). The antibody is devel oped by Ludw g
stitute of Cancer Research and is described in WO
02/ 092771. - WNMatuzumab (EVMD72000) bei ng devel oped by
Vecﬁfﬁfmk(p%fu%lﬁ’nébj i REHHRRGNL, rFluMQnQ&é@ﬁ m&'ﬂ@cléﬂéﬁ érﬁ‘tﬁ)ody that
precur sor I's described in WO 15683.
bindg seegifiGay tqn@eéwmanr’c'a@F%r\éﬁC@h@é@s én @@E‘Wénqt@ ”@'ecmar Welght of 147
kDa ”pé}ﬂﬁjhﬂl'ﬂ%lb |§EFdoQ9é’d’ln 8&@&“? engiRb&el 'n?al?nr%lla{nec%"@(@ﬂﬁese

tunmours. Suc situa may arise in patients
Hams¢er€pvaryigV eetdixdn Q@@M’@Q‘e&’r fhenfealinent of Pativite Wih aretastatic colorectal
anti body. Wth the w despread use of Erbitux (from
I nrcl one) and Vecti bix (from Abgeni x), two nonocl onal
anti bodi es binding the sane epitope, it is likely
clinicians will experience tumours with resistance to
these antl bod| es. Furt her rmnocl onal antl bod| es are

~r—- 4 .= e " e s
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WO 2010/ 022736PCT/ DK2009/ 050217 4 Li kew se, there may
be clinical exanples of tunours being resistant to any
wobomhe27e¢ her nonocl onal anti-EG-R anti bodi es P¢TEDK2008/050217
currently in clinical testing: N notuzumab (YM
Bi osci ences, Cuba), MatuzumaB (Merck KGaA), mAb806
(Ludwi g Institute) and ICR62 (I'nstitute of Cancer
Resear %P% I ete o t] g{ﬁtum)ur resi st ance
cancgh Angvnppe Bn B'E?ISB??a t"Y'iH eééeﬁé%gr%%'%%?féa”ow'”g
fluordpyritgidmes aXRligtating Glnatiftbtéda@ontp@ng eMdmothdrapf @dgirméng:an
be known a priori whether the tunour is resistant or
not. Apart fromresistance to nonocl onal anti body
Cetuxirasta pyarketed bgﬂmaoh@nwddrmmwac@mmmemx, i ddscepad in US 4,943,533

and &\é@ %&3 4@2&@&%@ ﬁgﬁg@% g%ﬁ efg}ydﬁr%rxﬁ&déb&égpﬂ?rename Vectibix, is

desdrivdd ai USIS, 235883 Y amnclimabEdinaglE GARYas amdtheintiFEGFR antibody

curr GG B TSR B REPBBAT 45° TRay P4 3o Edkiiest B cenmab

and isddscabddeia WOM10®B4@E@@V\E§20%O5&WUCe&hMb¢ Pbeitumumab, and
7 IS) érn a diff. rent eé"@gécanent as the recurrence
a“‘F“ﬁP%%P@Q %ﬁ@ﬂ%ﬁm “WePeSul t of resistance or at

| east partial resistance. Thus, there is a need for a

Nlmgtg%)mn d% glghreé %IWhIJQé)noeest&‘rrébear % 5 gél Qafgegkugr%ﬁ%do is approved for

treatmezd bieamicenin gomuogives ©F esuritrid sl avinbths avadlldéat hotén Europe or the US.
anti - EGFR anti body treatnent. SUVMARY OF THE | NVENTI ON
The present inventors have di scovered that a cancer
Furtbesl onadamabaitnigGFBsingbedies thet &elwir haxe b&@at indemalinicat davelopment
incl@. treated effectively in vitro with an antibody
conmposition of the present 20i nvention, whereas
exposure of the resistant cell line to Vetibix
[ [ t
O e T R R A T PS5 sy mwo
95/20A¢%f ective against this cell line. These results have
|l ed to the conclusion that an anti body conpositi on of
the present invention is effective against Erbit

- MARSER Wiigh @rﬁjmzﬁ@%‘?ﬂ%ﬁﬁtﬁ??db’é’ﬁ?%tf’%\ﬁﬁa'f‘ﬂr?or@k‘?”t fPHU§f Eﬁ:’FR (EGFR

vill)afie é?ﬁlﬁMZ)F@'Héﬁ?élbbécPBy Bhavii§ theRfues 8Ntarday RBSdH6h ﬁﬁ’d‘ls%scrlbed in
used Streat patients that do not respond to eit

WO@QR/O9REEL products. Likew se, an antibody conpositi on
of the present invention can be used to treat tunours

t hat from he begi nning resistant to either of
8@%@@ W 289@) ?9 5ifiPg8 b y&i%rplgggw@g Ig gesgribed in WO 02/66058.
Themmmelp%@lrsdanmbmbnssﬂégthbea ifFND beM5688) be assayed in
vitro using nmethods described in Exanple 21. Thus when
a cancer cell line proliferates in medi um contai ni ng
It is &lﬁbvmg/nr’fhe aift tHzt Prdlongedidxposurdica nrindelor4al apéibddyahaycause selection

of reze?qjﬁ ant L %ﬁh%%tﬂé@@?@%{ggfl%nﬁﬁ@ |§rgggeqﬁé\§,ng pn nagéj treatment
with MM&%EB&R%EW%@@Q@&E@% Bas etE®itux h&ﬁr&lmclone) and Vectibix

ohserv. ns the inver ors al nt enpl
(ror ABGAYRI R OB A eoise HHEG B SEE SRR SHKGGpiMicians wil
expérieacé ueaduremith @ésﬁlaﬁf Ueethb tﬁid$ﬁtanlt|l§od‘ €S IFSGZHH(EH maﬁobqﬂﬂfat aritldoylies are
. re of . the other anti.-EGR antibo
in o3| B30 et PaREnST tadter a0 ARG Yot Ak DT egg are Humax
ngrl‘(ﬂéluiulnmrﬁaiﬁfrdrﬁ %tzrm) mlbbglggﬁmetsamﬁmbtob p&ak Eripitubramd,Vectibix. It

i Mot uzu e D Vat uz and anti

can B FEHTED AR TG beE rSsnanUBc SbURse LRPS BRAPHER anfbodies i
also Tasistaastoltiies twraotRelseen conflrned by an in vivo study

(Exanmpl e 23), where an aggressive cancer cell line has

been inplanted into mce. Followng initial treatnent

with Erbitux, partial responders were selected and

exposed either to prolonged treatnent with Erbitux or

to treatnent with an anti body conposition of the

present invention. The latter resulted in rapid

10reduct|on |n the S|ze of tunDurs mhereas conti nued

g . o
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tunmour size. The preclinical efficacy is achieved even

though there is a partial overlap in binding between
weedoneer3@nd anti bodi es 1024 and 992 of the preSEDK2009/050217

invention. Thus immediately after shifting from

Erbitux to 1024/992 therapy, 4there will be residual

Erbitux in the tunours, and there will be conpetition

i n bjndin Erbi tux.and the two ant i bodi es_ 150f
Likeptse: @8%'@5‘%)’!% W‘SBQ SXFAP5E QL BIOUTTIDRIRY TS8R ARY %flt%?Other
monbeldHEl ahg-EGrER eﬁﬂ‘bdaeemh@tfaré Berrérlyiim eithicat mm@lNum@mjz@mab (YM

Biossieneet CLRE) BIAREAp (Hers'h S MRG0 (b et e e OR62

(Insfititef lanedr Rekeardho confirnmed (Exanpl e 25) that
Erbitux resistant cells can be efficiently treated

Wi th the conbination of antibodies of the present
Coniphstelat partial thmoer, rekiseanae elariyest tl?éﬁe&ﬁbrﬁoﬂfﬂ@ﬁambel imaam be

agai nst Erbi tux es, not af.fect ef f| t.h
ass AR BBl S SR IR arRCnr s i fat b Rfchu® e piiOT whether the
tumewns tegistam or ast. ant i body conposition of the invention

can be used to treat cancer that is resistant or

partially resistant to a nonocl onal anti-EG-R anti body
Apagfrom @sistanbe tmmpnam)haﬂ antiioglgitthexamc@r reéfractorg tunjorcs) anlotier
oo G, PR TB sy OB Al Ffrsion
followegy svegery, Badietiorothetapg aind/n triedéal ﬂoea‘mhengmtﬁ cHenimtherspeutics,

C X e hat.

tyro?ugeshl ?ge hnzln%%grsa(l'l' leanQ%PFn E)cf‘lﬂﬁc'alg {Ilrhr eees T re is %gres&%&tlon that
a returess¢ oofregressiveé tumsqurtsheuld lbeenetatadsmﬁi & Oiffexmnt m&picamenit deethe

of an _ant.i bod t he . .
recufrf‘e\s%% rI Fgfﬁgfi%ﬁ&?ﬁgﬂ%rbeqﬁg nStUt ?reg asrt]%ne %{ I?.g%t epartlal resistance. Thus,
thergisey n@adsfoy a Iseerndt arelaitdeloh evirdatmanmt atf hemcemjmbcsl ramarlesponsive to an

earli %rl]tl E%E a?thQcE;{ tpeaq%f[lgbtnocrf (?éj?gseg%lbo(mriﬁ 5r‘ﬁgr esDn(t)l EGFR

antubdﬁRﬁ@,atrmﬁhSOG Mat uzumab, and anti bodi es capabl e of
bi ndi ng the sane epitope as any of WO
2010/ 022736PCT/ DK2009/ 050217 6 these. The efficacy of

sudHARY P TR =R "seser i bed in Bcampie 23

Furthernore, the present inventors have determ ned

The rSSent RS/ e SBPb Yool Bt carfos 2L A 0GR idEREnt K fbirux

(Cetb@nmibf carsisé trédtgd Eﬁemtlvelly&ﬂi eitto wdthram satibacht ¢dngebysition of the present

f h i i .. Thi h
inve§ D AReleeBdaBha LB eaR el R I Perohlezp iRy RER s =s
ineffextiverdsds R2atnidmt with Engtuk Litislexpested ¢hat Zalitunadreab a8l also be

h i | ed
e v AaGMsl HisSRE. {Hesf Pt hat SRTP e TR i That an antibody
compﬁsilt_m @‘nh? pmsemtea\temanm mmftebtnm\agm’tst Ectﬂtgaxp‘mqnbm dndaluddmumab
1T | nven on.
resi i PGR: R anRbguLRStnedtsh e tre S8R itlnlid Epan hgused to
treaf psatlanﬂsﬂhmtdmm]bt cdspbne &t eithet obthesmmeluets ﬂ.llﬁEV\Bﬂiﬂ)Jae(Hntlbditﬂlt

b d
comPRSTTL SIS HRVSERE Fortifn RoRb Bbed (i RaNT M BB ommine

begiaoinp ossidtamtrio edmgraf tHesg nainobleaaltanﬂbohllss iReststamtite bumanoclonal

anigely S Bk Rt TR 5 HFien £vint ElnBilie e JShntah Palpre 21

Thus @heh atdangerakll imd piobidyat&On, mediurarcbhtaothy tOpEmLsifiEgbituxeit is

V m.no,.aci d :109. 0of SEQ. | D 1572) and_V n no
consitore P e acig R RS PG e Re R iy i nd b can
be a98&edam therdanieoeiyy.havi ng t he CDR3s of anti body 992 ( SEQ

ID NO 116 and 111), an anti body binding to the sane

epi tope as anti body 992, and an anti body capabl e of

inhibiting the binding of anti body 992 to human EGFR

and b. wherein a second distinct anti-EG-R anti body

nmol ecul e is selected fromthe group 20consisting of

antlbody 1024 an antlbody conpr|3|ng the VL (an1no

I "~ A A A N~ 1 AR I~ =/~ \ I PN A NN
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to said anti body conposition. In another enbodi nent
said prior treatnent reginen involved an

wa@niiAokarsan- EGFR anti body sel ected from the grecpDK2009/050217
consi sting of Cetuximab, panitunmumab, Zal utununmab,
ni mot uzumab, | CR62, mAb806, Fhtuzumab, and anti bodies
capabl e of binding the sane 30epitope as any of these.

Pr ef abI sajd | - hunman EGFR antlbod% elec% g
Basgd B'hwﬁleﬁ W@WQ%QV%W'WU%ZE u¥e g %lﬁ‘f‘t' ody
com@@ﬂﬁcbrﬁ(%f! tlg@ pRisefiahvbxitioR for tr@lﬂéétﬂﬂhflia‘%aneé}dh&% !:éislﬂféﬂlabpartially
.and anti ies ca e same i tope as
res%m} tg any H g othey ,aEtl %F%ﬁegrg@pgles E}%tareamrfenﬂn der opment,
incluitg mwtb Iirﬁltegietg@‘e&?dnétﬁ Qighttth}gur%?tzt?ltﬁQMSh@bl rﬁl%loﬁfzu%nab ICR62,
i mab an ani t umuna nd antj bodi es capa 0
mAbgi%ﬁdMﬁb’ZWH@b PR IBHeARRlepfyPinging e sameghitape as any of these.
preferably, said anti-human 5EGFR anti body is
Cet uxi mab, or an_ant d . capabl bi di t he sane ,
The G its pAveaSta R e B St i Rinaid (Raptiote 28, Wl aagmmssive
Canddﬁeelgl‘rm.lr}ihs(?bﬁéﬁln$1blaﬂ@d0ﬁtohﬁaél I%Jﬂdwi’r’ng@rhﬁ’ila:lma’&'dient @ith @bitux, partial
can un

SR 4l HRr 500 Gt st SUAIE PrOgTdegE o oY B Pl o o

treatb@emt @dth ahlaatislely catposition bbiep@dent DeétionUTige Reeciesaitsal in rapid

red%@%&%g&%ﬁigglsog irrgogﬁ%n eré&glﬁ%ﬁ rVI ;%h\tu%é‘??g'@i?”t resulted in maintained

tum@ﬂlsdzreeﬂfh@bre@,ﬁm@ refncaesp“saalch@ame\ven tapugrni@brecis @ partlal overlap in

f
oA g BT 55 PPl s
immeuiatalyf arremhuftsrg;uaimﬂﬂoutugltd 1@ L9 2nthempy aherekitl be)fe3|dual Erbitux in
o GERGR, o TUAER  STR R GETR AR raoses
of thielwerapyitiof of ﬂhe\mmnsmvg&royi patethtialty reddidiag thereffidaey apte antibody

combi n t| on.th Vi n
compRag &S JIVE oo BB R 1O B TC oG ks i Hicee) S e
1024/99D8eatenckt.nase |nh|b|tors and/ or at | east one
angi ogenesi s inhibitor and/or at |east one hornone
and/or at |east one differentiation inducing agent.
An iMieo pludphas alsmd:amﬁmued(égdamﬁla 2opimatigbituxfresistbnti detteecan be efficiently

treat%:ﬁ Wtﬁ m/e? co%ﬁﬁa?&? nttl B(Fql%seoq‘ { rﬂeoegyrese% Wg?/ﬁt@h (rj'ﬂldlslbtﬁg FF?/ uired
resmtamce Inmhamism egalrrsirﬁrblttmgioae notvaffett tmmh ef thp ynithody oomposition of
tmaﬁéyy§%§&ngﬂe tyrosine kinase inhibitors and/or at

Oohe "angi ogenesi s inhibitor and/or at |east one
hornone and/or at |east one differentiation inducing

oy, TR AMoR0S] AP oL FLUISS GIBO R it
resigfamir paitiaty isistant taaponaclondl spti-dGhR antdpedy such as Erbitux, and to
treafjé%?ﬁ?éHF'acédBje& fﬁgPﬁa?sCr%B v@c?fréé’cﬁ{ eAPX i FflrBEional ant-EGFR antibody
oxal I pl atin, 71 not ecan. In sone- enbodi nents o
such aeEibitveintd previcke treatpjent tedirasn.pr ogr essed on or
following the prior treatnment reginmen. In other

enmbodi ments, the subject has progressed follow ng said
Baseqt po thetidenticaehinding i lipHUX, agfibix and Zalutumumab, it is expected that

simifaP I RL 2LBH85Hi %QQ%QQQ%R% I%AEQ%é%@B%ﬁrthMoﬂgﬁwatlons the
resi stant or Fartla resistant to the prior
invepiossglpe Aentergiatrethe ush ohamn aptitesy cagpesition efdhe prasapt ipyention in
the t"r&ltr%ﬁtsoftcgn@éﬂ tﬁJith'aQ%Pém httﬂegfédfvﬁfh Afhdr PndhotBhBothti-EGFR
of treatment of cancer, erein said cancer is
antibaslyjirgluding byt nealimited M}Certé@mgbawﬁnIttlmumaéa{’-ai@ﬁtifnumth nigtotuzumab,
ICR6E %Abmel\ﬂ%d}ﬁﬁlaﬁnéﬁd %&il@@%ﬁ’ﬂﬁé’ oﬁﬁﬁcﬁﬁé &1 Jaﬁ%ﬁlteﬁe as any of
group consisting of Cetuxi mab pani t urmumab
Zal ut unumab, ni not uzumnab, ICR62 nAb806 Nhtuzunab
and anti bodi es capabl e of binding the sane epitope as
any of these; said antibody conposition conprising at
| east 2 distinct anti-human EGFR anti body nol ecul es,
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a. wherein a first distinct anti-EGR anti body

nol ecul e is selected fromthe group consisting of
wa@ndiobextye 992, an anti body conprising the VL (BOT/DE2009/050217

acids 3-109 of SEQ ID NO 1072) and VH (am no aci ds

3-124 of SEQ I D NO 40) sequefces of antibody 992, an

anti body having the CDR3s of antibody 992 (SEQ | D NO

1 and 111), an anti bod b|nd|n to the sa
thesﬁi? %?’%%ﬂ#féé tr%?ﬂ‘eﬁtnc%rﬁ‘% Y556 @a%%’r%i'” mﬂ‘ﬁp%”ﬁgrﬁ@ the
studWﬁi@s&Hb’édiirﬂExQﬁpI@%l body 992 to human EGFR, and b.

wherein a second distinct anti-EG-R anti body nol ecul e

is selected fromthe group 15consisting of antibody
Furti&dvbre ahe amseubtod\;ermﬁpavsdétgrnﬁlhed Wat (ea0iring tavabatsgréwthIfdllowing

reafesh pyth B PRccogPosiion SRR et Mieioh B S kALY

eliminag:dGIdRBsaroantidotly b@dyoslliﬂﬁdof(’d%@eb@ltmehﬂ&l.am& Hekdeenan

ol tyife Bl Teal s SSRERAIR e 2nBCEHOS Hgrrs were
ehmmlatedtnsckymdé}m dsahd Ulmﬁbllﬁﬁiﬁaan%/‘tﬂmcnﬂldI‘@rIy(Dndid’Htlﬁg that these

e .co on e for first-
m@g8 Sl ot TEsiSBRES ehlsih Tk 8 BBl covingsisoh o Ineventon
conposition is used for second-line therapy foI | owi ng
t re |nen | VOl V| chenD
Thefidk RN asp S IE Myb et rélafi o A BRLOSH ARt for Bpe in
metlmrdeofanraagtrmgﬁrmésarmer mha kuttjemt trwhtié@beat sdtwskéd oreeprito tneatmesnt

reg|r$ﬁﬁj |n(\)/r8lv%gsI tallaglahu?rnay éajﬁs %a $8nfl y%larrﬁ%lo%ggn Eomprlsmg at

IeasQBtihsenfapayltl hﬁhﬂn(ﬁﬁﬁmanmbody mlmgcultm used for conbination
t herapy together with chenot herapy and/or at |east one

tyrosi ne kinase inhibitors and/or at |east one
a. ahgraiyafiest distinetRinBiE@TR antiyody rrwtiedutﬁjstsel@n@d Hromibaeroup

con 60 affinssh St BUSBOLFHERAT b QK AaTDbpr gra o

72) aeVd dapivei acidsrs-124 QfﬁﬁiféN(héo)&@gwms Of hretlb@py 992 an antibody
havifégwﬁ%@ﬁgs SHEABHYy ?é%]' $q [@ﬂl'ﬁ"‘ﬂé’é}m‘ e %aﬁﬁwiﬁﬁﬁy binding to the

e or partia sistance Is pref
samgepéops mahttbpdag%wnd@naar@aw eapablecaiinthébitingsthe inding of antibody
ksl f aid subject. This assay may include
992 '}To;g%rﬁ%rl?ﬁgFEf’ggc?ng of Cetuximab, 5 panitununab,
Zal ut umumab, ni nmotuzunmab, | CR62, mAb806, WMatuzunab,
b. %@r@r‘f‘é's@@&ideoﬁst%p%‘ EcPR é?l‘tlﬁ‘?dﬂ%l%@@e o4& ﬁr@rﬁ%@éroup

any of these to cancer cel rom sai d subject.
congiginarpt anigfodyi1Rds iy aMi@pdwneBprising e dhdaming adids 3- 114 of SEQID

NO P8)drRady rﬁh&%&u@éts' 1‘2@'&85@?@ Né'41%e&6§"ﬁ%§51eantlbody 1024, an

resi stance can be determned in feration assay

antikgdyihayingitite ERER38 98 antitody FQAh{FHEQ ﬁ31 Q ‘n2Cf na Heh), arearsttbédy
bmdﬁ@ﬁ@%essérﬁ@gzblf%%%'ﬁ‘ﬂﬂ ﬁfﬁsar‘icp?ﬂ-gntlt%d %;F%Qflnhlfntmg the

ucin R sSi cel

bmdéb@pﬁ@@&b@ﬁ’g 2% 20 uraarmE & of i nduci ng apoptosis in

cells expressing EGFR, a nethod of inhibiting

proliferation of cells expressing EGFR,
In onpgemBerigent SRR BTeIgregirnen RGiPRINVSYed RNtanHeRAY QPéTI'H°§'t'Pﬂ identical
to Sga\éﬁmbﬁg%%ogt,&et hod for inducing internalisation of

EGFR, said nethods conprising adm nistering an
anti body conposition to a conposition of EGFR

In afotPSresshodEéietlshR, privftrdateint Fegitaam mgolpéd?éirh ahitshYmBEEGFR antibody
j.ect to an anti- EGER antl body sel e Zd fromthe

d
selegtteg frﬁrrb HeieT¥e! msgfln@q%pﬁg@ PIYAZRaRalutumumab,
nimatal A UORER, MABTG! KI4RED mabEalantidblieg dapdble HBRISARg the same

and anti bodi es e of bindin sa 20epito
epitope a§ANY A heses & r&g%ﬂ 53/ éﬂ?laﬁB&‘V”@grﬁ@% ?P‘gﬁ’ g%ecé‘g‘?from the

described in the present application. In still further
aspects the invention relates to
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a method of reducing EGFR signalling, a nethod of
killing cells expressing EGFR, WO
wQ@ 0002227 36 PCT/ DK2009/ 050217 10 a net hod of PEOTDER0NG/050217
apoptosis in cells expressing EGFR, a nethod of
inhibiting proliferation of éells expressing EGFR, a
nethod of inducing differentiation of tunmour cells in
nmet ho i nd |nternaI|sat|o

and for n f
gro@@ﬁﬁs's%”g %féfed“%?iﬁﬂﬁ%”'te&?ﬂﬁ s?’i'fg alHiH TR0 r@t'gﬂg'es capable of
bind@idtth® e&yie epFESAS darﬂ/fbfttrﬁes@ VRFPeRFdramy, safd &EtRiman EGFR antibody

S|n cells, sajd | s. bein esj stant or L
is Sez%ﬂ??qe %@P@Pﬁ?ﬁ'StWQ Oiﬁeﬁ’rﬂmaqi@'g—‘hg%rﬂﬂ“iw A antipagjes
capétﬂ@m Blﬁ@n@fr@@n@éttﬁﬂoﬁé B gnQBf tﬁ@éé%ﬂdf@@ref@lfgblyt S@Tﬁ'@ﬁb—human
ni Mt uzuma uma

EGF%@”%’HE’Y t?o%“r‘t%mé‘ﬁﬁélf‘é‘”w?o%{l %8??46'\0/%8'”9&%3%? FB'H%PeaasQ'
Cetdnaf these, said antibody conposition being as
described in the present 1Oapplication. For these
aspects of the invention, the antibody conposition of
Thehbﬁcdrmrﬁé syedtefréra titnygroap comsstingrgpasad- iamaedemnéfoedlon
n., Prefera t he anti body conposition of
Ca”ﬁf%}%{ﬁﬁ GANFE r&Qa'o‘égS‘?r b8 PRCL (8 Cﬂ%%?&e‘?ioﬁate Hficer, glioma,

pangregicdaneér, alattéady cen nposmail-asl)- Iulng&:arc&h‘brr&?m(NEtmsG'), gastric cancer,

cor LR Bb R ifer DAl sl oThnoRl fpldikntd B rectal

candbesapithblesd eartinoeiaj RGE], s@mmmjse@tl cafcirpataushti@bleddsaraf ek

rred to eit
scEEhFidsahaabiatag ﬁ%a?%wﬁmﬁt'fsvneaé%ﬂaoweé'&ar%no(%@nd
kidnay taredymélahental cardmonaramnuh sgrcors lak e s@ibed lesin.
anti body nol ecule is capable of binding to or reacting
with a specific antigenic determ nant (the antigen or
Theahtbaiyttregénerd negpi eoqdi)vanithiecdpy2illowing isnrgeayan déadradiation therapy.
i nducti on of i mrunol ogi cal effector nmechani sns. An
i ndi vi dual antibody nolecule is usually regarded as
The reatmegid oidyibe, a emdbiaatmrtb@epy invalvin) teeatrnérd aythrebeesothiesapy and/or
Y,
at Ieggt or%qﬁﬂgglﬁgﬁ(!en%u |in Blto% ano?@r@ﬁ'le%% &?a %eglég%gg%é?@tlbltor anc%/or at
Ieast omﬁ mrrrmeend:iorfaeleeﬁtonarwffeb@dyatlmInecc.meegeréact ing with
the sane or different epitopes on the sanme antigen or
even on distinct, different antigens). Each anti body
The pHpPRiEent@enegmePsTAY beia fisatvine therapys R sec@sHlisledBenapy s a third-line
thaﬁ#.d specifically to its correspondi ng antigen, and
I natural antibody nol ecul es have the sane overal
basic structure of two identical |ight chains and two

The'ﬂ%?ﬂﬁé mraﬂwﬁywa&dmreﬂy indBIilé EQ@aﬁﬁerﬂﬁ@glﬁbﬁ itk r&ﬂ%otherapy and/or
| ectivel § as i mmunogl obul ins. The terns antib

dy
at 'eaﬁttqn@dwoe@e §1359 élﬂ"thtéfseﬁ"ﬁi/ Yt legskeng FAieasagsis d:ﬂh'W@f a@fé(or at
IeasF&Hé‘%rhfbn@%ﬂd/%'r Bglleﬁst(‘dﬁ@'dﬁe?é“tiaﬁ&q|n@§cm@§gé‘Yﬁ| | as
bi ndi ng fragnments of antibodies, such as Fab, Fv WO
2010/ 022736PCT/ DK2009/ 050217 11 fragnents or scFy

Chefrfoﬂ&l?@dyt &efe?@oly\mbﬂud%admin@tmh 6f d ergMiotBate ped c@hriﬁSBth: selected
A nol ecul es orﬁfentavalent An ant | bod

fro”htgﬁﬂﬁo“prﬁ?u”?'ﬁ%“g HdHaMyEn ?ﬁm%lfm é?é‘&' d8¥°rl="%'§'ﬂa eatecq*he
fluofoByrimidmegtadiplal] axadrindtecamodi ng pai r” describes an
original pair of VH and VI _ codi ng sequences contai ned
within or derived fromthe sane antibody producing
In sered bmb&hﬁ&nt@oﬂl@@@né\ﬁtbn\ﬂ'rb émlijec\flhas peigregse b e filiswingahe prior

treatf”?‘%&rf‘%‘ﬂ\“/‘:’:'ﬁ 'Eﬁh}?l {’IF% Esahlgsr %%rogré*:s?r‘?d %ﬁo"‘””g said prior

treatamgnt baghiexpr essed fron1a VH and VI_ codi ng pair"
i ndicates that an anti body or an antibody fragnent is
produced froma vector, plasmd or simlar containing
the VH and VI _ codi ng sequence. Wen a cognate VH and
VI _coding pair is expressed, either as a conplete
anti body or as a stable fragnment thereof, they
preserve the 10binding affinity and specificity of the
antlbody orlglnally expressed fron1the ceII they are

o, o o
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The term "CDR' - conplenmentarity determning region is

as defined in Lefranc et al (2003) | MST uni que
woeoeei7eg for i munogl obulin and T cell recepPOI/DK2009/050217

vari abl e domains and I g 15superfamly V-1ike donains.

Dev. Conp |nmmunol 27, 55-77.8The terns "a distinct

menber of a reconbinant polyclonal protein” denotes

one protein nplecu rotein conpositi
The CaRGH IMaYR§ '¢E1aet gwar“%'éftreﬁ%t%ﬁ%é%%r F@?E“‘?{‘t regimen.

nol ecul es, where each proteln nDIecuIe |s honol ogous

t he ot

n aiucsmear‘?&ecgﬁ% oreniet eied In gAY bt Bhissnmetod of

treathest ehcmcemfihetein sdiacancdhd h@satine o aaefﬁbllyyesistéﬁtetbmeemnt with at

Ieash@rﬁ%%tggr ?ﬂtpgﬁgﬁrﬁ_’} cﬁgﬁ?egec?%ffgqrg engrteﬂécrlt)rgs?sr%\ng o\‘%etuxmab
panifunaatal, ZaheadumpabmhetuzimaefIER62! MABSHS, diatigmabaknd antibodies

Iac d in close prOX| transcri

cap er&a E‘efsragb%%% foge gF AR '&:‘és‘% r?@'dpﬁr&%?ye?%“ @l?Pscomp”S'”g
at lebst m@pmfdt beti-dumee EGRRsantibote mdtdcolebead pronot er can

al so be constructed with a stuffer conposed of

25irrel evant nucl eic aci ds between the two pronoters.
a. Si{hlel'enaaﬂtsnﬁfsenctfalnadﬁ@R actibode agildoylecio stlacted fonethe lyaoup
conﬁls(%lnﬁeo tebo g@?i %nn%rlﬁ }dgﬁgf@rgsn%r {%'é‘tif.h(rgﬁyr?oaé‘ﬁué‘s ?-905’% SEQ ID NO
72) amdMHnjalglnotamidsrB 12:40a5f|ﬁﬁ‘ﬂl§D NO 43)estqasncas obbhtdoty $62, an antibody

: i Lon, of. th ] b S, fo
v Bl aROS R HieblTedh SPE R B, ERARER T it Bngno o e
samgiepttopecaéntimotly B2, a3ddcinesntitiedy cepdblerad imhdiitirey the bindégsaf antibody

2010 7 PCT/DK2009/050217 12 The term

9920 ﬁ#ﬁanég%% %Sn nol ecul e” denotes an i ndividua

antlbody nol ecul e, e.g., as being a part of

WiHReg! |
b. nDnocI gﬁg?éHd n{’stgl%falﬂﬁééFosanﬁpgdﬁﬂhjégulg%aéel&teci fr%m the group
consistingaf pathody JOP4i an adubddymremﬁlr@sthef\/u (amnénoezids 3- éwgfe@EQ 1D

o~ PO

NO 7 B ok ABUE T o R SecElb Rb A SeRidhoBE bfontibogy 1024, an
antippslyyheviog dihe 6 PR3t of antibiody 1024 6%':1@ 1D W2 Qa1 ’f40,ran antlbody
: ' . | f [
blndhnglqgilfﬁe%srh%Epllto#aeasedsn:ﬂﬁ@tfgy%dgﬁt %@%@thrb‘&% c%%a?ol@&’ |Hrf1|b|t|ng the
bindingmf estihasty W@ tohgmaseS&rRa |ibrary typically have at

| east 2, 3, 5, 10, 20, 50, 1000, 104, 105 or 106

di stinct nenbers. The term"nmass transfer"” is used to
Accereingrtp Bus asnect. thgedreposoniiry ke eseddpufirselijgdhera@sy-of

interest from one popul ation of vectors to another

popul ati on of vectors and doing so for 10each DNA
In O@PWP%@S[@W"W PERAGH thecPRAsHiPNtiD USESHPRE§cORdRe thesapy
folloliHg Mr@étﬁﬁ'en%rr%rﬂhvdlﬂh@ Elﬁ’ecrhoth@éﬁ? aﬁ@/BHaﬁéaQ %ﬁe ‘{Vrosme kinase
vectors can braries containihg for exanp
inhikjtgrs gsl/er @&ﬁsbh%e angrieaapesis dnhinilepged/er @frleash ﬁﬁhBPﬁﬁ@O”e and/or at
Ieas?bmﬁér%nﬁ’atldnﬁﬁcﬁfcﬁ@ta eﬁhﬁ‘ﬁ@ @ﬁ?Hﬁﬂ&?ﬁla?%&otﬂé%eQ%rthlrd -line
nmoved wi thout prior isolation fromfor exanple a phage
therget or to a manmal i an expression vector. Especially
for anti body sequences this techni que ensures that t he

i nkage between VH and 15VI ivers i S not
Ther\aﬁnpegmrnﬁg%nus?%hr@emPrnatﬁm %SFapé&%ﬂ%h% with %‘@F@thr%‘ﬁ’ and/or at
leasV 6164 §Fos{re: KinaseanIBRGE afld/SiP4tayast 86& BFdiodéhedisTEHIBRr ia@8/or at least
Onegﬁ&ﬁe55|on veftor reb the ori |naI galrlng of VH

Qjje andéoratieg fi\%re té%'&”r‘f&’r“@ I"9,29%He term
"operably |inked" refers to a segnent being linked to
anot her seg- nment when placed into a functiona
relationship with the other segnent. For exanple, DNA
20encodi ng a signal sequence is operably linked to DNA
encodi ng a pol ypeptide if it is ex- pressed as a
| eader that participates in the transfer of the
pol ypeptide to the endoplasmc reticulum Al so, a
pronoter or enhancer 'S operably Ilnked to a codlng

o - R . " o o o a1
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several different specific antigenic determ nants on
wo beoszates or on different antigens. Usual ly, ther/DK2009/050217
variability of a polyclonal antibody is thought to be
| ocated in the so-called varPable regions of the
pol ycl onal anti body. However, in the context of the

resent invention, polyclonality cap al so be ,
In S%H%EF‘QPG'HIT”IS@”%%O&‘?F}OO&E%BP% ‘Fséf’é(ﬂ'%:/%%a ‘fa\ﬂég‘ﬁrﬁ%io”ow'”g surgery
andioneiditidd aherapyt.i body nol ecul es residing in so-called
30constant regions, e.g., as in the case of m xtures
of antibodies containing two or nore antibody isotypes
The uspleds oit hretidl ueedtan ot preEsrably @bterin@@a, byl a368yind g @dmple of cancer

I.gAl nd 1gA2, .or, _ WD 2010/ 022736PCT/ DK2009/ 0502 13
celly e oA T S s THg Ao ERE A GRS o I3 g FgAmaD,
panikeonurpals, Zakasmorhalb,emptues@alb, ICRG2hADB0G MMEiuZumab, and antibodies

capdIgh SERRORG 1 S o ek 355 Bt Bsd LS iar e FOLi Yupiect. The

absé)‘?ﬁcdf Fhmelin@ imn‘i@zltl@sr te{s&ﬂar@é t@theangbodyrvlitecativelg pagtispar domplete
. a |l arger .nol.ecule (e..qg. .anti gen. o ntigenic, site
resislan i e dRiEh & diifanneat Bl 1 R finreflore 21

animal , preferably a manmal, and nost preferably in a

human epi e. havi ng i nogeni c activity is a
Inﬂ%%?ﬁ$%%eo@3gcﬁgﬁ%gweﬁ%vgg@ﬂ%HPhat elicits an anti body

response in an aninmal. An epitope having antigenic

) LV i td: a larger nolecule to which an

a’ﬁ%b?%%ﬂ%d?ﬁﬁﬁﬁgggé%?FW@ 1y binds as determ ned by any
nmet hod well known in the art, for exanple, by the

- Vi i ein. Antigenic epitopes need

anﬁ%?“ﬁﬁggggééygsﬁ%%%gﬁfﬁgﬁﬁbgenic. An antigen is a
substance to which an anti body or antibody fragnent

-a mm&meﬁﬁ@@dﬁq S¥phosidihREs exprébsidXGAR, Virus, bacteria,
proteins or . An antigen or antigenic site often
has nore than one epitope, unless they are very small

- a étHod &f iphibEAg BRINARARNAT cENld dRpradsingEGIFR] Mune
response. Epitopes may be |linear or conformational. A
| i near epitope consists of about 6 to 10 adj acent

- a naethod ofiAd Gtsngodiffereplistionioh tummdue eullsintvival amnd r ecogni zed
by 15an anti body. In contrast, conformational epitope
consi sts of am no acids that are not arranged

-a metrgpdeiot indlidinyg intdemaisatiom GrBGHERAY recogni zes only the
3-di mensional structure. Wen a protein nolecule folds
into a three dinensional structure the am no acids

saidfrogthdargcanierisagi adopeisigrieg porttiipolyedmpasitibn toga cdreposition of EGFR

. r i . t .
expBILhBEK, Ll LRGP lecldl B ARG aptboy
selected ffrormtheigosia compistingef, Cégyxithabj panituommaR0dalstunvenatn

. . | , ) hody 1 h
Q5 3862 Mo Apa MR8 Sl fibodds SR Vb e same
epitepedas anyi df dheseoseid entéttody icngppsitioebeing ss destribba il ths present
appl éﬁ&;ng to different epitopes on the sane antigen can
ave varying effects on the activity of the antigen
t hey bind depending on the |ocation of the epitope. An
i Lodi Ltope in an active site of
InS@ﬂ%“@%%%g%ﬁgﬁ%ﬂgg%ggﬁﬂ?ﬁ%g%ﬁnction of the antigen
conpl etely, whereas another 25anti body binding at a
-a rglétﬁg@gﬁ%ug,p% EGRR dighanfgve no or little effect on the
activity of the antigen al one. Such anti bodi es may
however still activate conplenment and thereby result
-a methdds k@llngBeabkBssiig EBeRranti gen, and may result in
synergistic effects é%en conbi ned with one or nore
anti bodi es binding at different epitopes on the sane
antigen. In the present invention, the epitope is
preferably a proportion of the extracellul ar domain of
EGFR 30Antigens of the present invention are
preferably extracellul ar domai n EGFR pr ot ei ns,

. " Y a L T
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5As used herein, the term "polyclonal protein" or
"polyclonality" refers to a protein conposition
waeompnessang di fferent, but honol ogous protei n PCT/DK2009/050217
nol ecul es, preferably selected fromthe i munogl obul in
superfam ly. Thus, each prot¥l n nol ecul e i s honol ogous
to the other nol ecules of the conposition, but also
contai ns one or nore stretches, of i abl e pol ypeptide
-4 @%EQ@H‘SBS’“Q}W %quth/sdpge@q]%pé%stsg}q Fzé%&by differences in

the am no acid sequence betmeen 10t he i ndi vi dua

_a rg%ﬂac? é@p@i@iﬁb&gﬁ?ﬁa{%@& gell %%h%é{hg r#g‘,_ﬁ%gyeé?npl es of

i mmunogl obul i n nDIecuIes T cell receptors and B cel

- SRR e PR b R LB B BCARLE nae Been

defined by a cormon feature such as the shared bi nding
) VRS I ' rget, e.g., in the case
a”§¥&§W%@ﬁ9@?@%@?§gﬂrgﬁ§k§%gﬂﬂﬁnst the desired target

ant i gen 15By "protein" or "polypeptide" is neant any
- sai |
s oL Rkl 85 Sh030 Rl BB Riion or e
exprﬁgrﬁ'@gy@e@ §)€|tld gells hairg resistanirpr Pastially resiptant torapranti-EGFR antibody
selegh%ﬁ &/TH fFuQ pyd,%%efshﬁ’geoﬁf\%hﬂmabf 6a?ﬁﬂﬁrﬂgéb°£alﬁfuﬂtu%a{bs

et| ol

nimotmnmb rl@IR@Z s!\/lathUm&Mabﬁﬂﬁoﬁﬂdf&fﬁiéﬁ@m carabig ¢f binding the same
oo RIS, 1 SR BEE by 001101 i s
applzmaoryzed after cleavage with restriction enzynes. The
term "scranbling” describes situations where two or
nore distinct nenbers of a poly-clonal protein

For theRp PRSP fihe IRYeRfians Bieettibpdi Grrennsitian of K iRentian gan be any of

the édn%ﬁs‘tﬂﬁs bEseRed |h8rkel|H ipRefe PR tha Bhlibbdy @6 pB¥iR6E 86BE invention is
froman individual cell. Thi's situation rmay arise mhen

as depibediimegalirg Gﬁﬁd%’eﬁ prafegged FitbgracYEPos it lol-¢ 138 ajdheHe
comBQélf?orf B d WneanBBbdied | 0BLARY FROIEAsSribeMIRdrgineach pair
of gene segnents encode a distinct nmenber of the
pol ycl onal protein. In such situations unlntended
Defigfioid nati ons of the pol ypepti de chains expressed from
t he gene segnents can be nmade. These uni nt ended
conbi nati ons of pol ypepti de chains m ght not have any
The tidraT ‘@ptibtidyt deddribes a fudfdtioddDcomponent of serum and is often referred to ei-

2010/ 736PCT/ /050217 15 scra l.ing occurs
ther g5 iaro 3?1%2[@8 OéH}%‘?DKéFQ ’ﬁtg’ 8'?3\9H'F%JHH”% %ﬁérﬁ”iedﬁge %(the an-
tlbocly’mdlkéc@d of rrmrmmgmjdhn M’dﬁ’cﬁlet)vml dmtfbfoey ermlec\ﬂd |§I@dpa\ﬂle of binding to

ene. seqgnent rs a i nte rat into th
or gD Wil p S5 SRR shfrithaah e Bty HaarBoput fGope). which
in tukri mey Yedidao lihr&iualldh difhmﬂfmhb@gi@al ef&lﬁ’ﬂr? hfdchamyms adintivldsial antibody
not, have any therapeutic ect
moidty s Pl T b AP e fauCh BT pesitpny & AhfThely molecuies may
be nhdﬁobk@dulcﬂ @goér@iﬁhg of idbtidansmtibddg ﬁdlecu'ﬂ@.)':‘ort rﬁmmldrﬁl @.les @onsisting
ft ant to r r funqtlona ﬁ al ent n% % or
° "Yon? rB%f&‘& g{jerf %fﬁ’t‘i&'ﬁc‘fﬁ%r&aﬁ'%ge {th the sapeL egﬁe” epitopes on
the :iafrﬂéleﬁttyemﬂr e0éh on Bib8eL d)ﬂfereﬁife&iﬁgdtﬂ)l Ea):ml ambédgﬁmelecmfe has a
f Ce'tb £d 63,38 %er@ 10 108 ding; anf dall
“”'qH‘Bngfb‘ébﬁe A ghlgeddec rﬁﬂ’e‘“\)%ﬁ P’é%l%c?réegﬁp% '”%F‘B 'Q?é‘ea” a
natulrﬂtaet‘l&h@nﬁ@a&ﬂle’e ??}@'ﬁh@ sérae Imw%rd::libb‘slﬁgtruﬁ@rg_tcﬂmﬁ iden®en 8ght chains
at en, two different anti bodl es Dbin .St nct .
and i‘%‘? P&ﬁ@?} h?%"é(rcg‘alnﬁ é@?&dteﬁe?ﬁe i'é%%”%‘%’hﬁ&ef’b‘{%hasf igymunoglobulins.
The M‘rtrisga&llﬁb@dlm ambocpwéenmi r)eréufasnse bisamtétifédao mekidietchivieric and
ant i nore prefera entia

sincle Gt EEer i elasgineies fovg e R aiBaiie: ot P28, Py

"di stinct epitopes" of antibody pairs is typically

determ ned by bi ndi ng experinents under saturating

anti body conditions with either FACS analysis on cells

15expressi ng EGFR and i ndi vidually fluorescent

IabeIIed antlbodles or Surface Plasnon Resonance

| e gepe—p— g, = e T N O
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EGFR I n a preferred enbodi nent, binding of an
anti body of the invention to the EG-FRantigen inhibits
wo beogexrss h of cells expressing EGFR (e. g., ap¢T/DER009/050217
cell) by inhibiting or blocking binding of EGFR |i gand
to EGFR The term "EGFR | i gahld" enconpasses all (e.
g., physiological) ligands for EGFR, including but nor
imted to EG-, TG al pha, he arin 30bi nding EG-
frag@ﬁgtsmsy'gv LAPRE NS 51 WSl a(smy' Imies f@@faﬁiSHc:h B egE|lgA mofpoules or
pentagleefgKe At lahtibddzhay. bd Rum3M) murine, chimeric, humanised, or reshaped.
2010/ 022736PCT/ DK2009/ 050217 16 anot her preferred
enbodi ment, binding of an anti body of the invention to
Thettdren chlritantiage v, oedlih@pais’ debéritisein aigiral p:iﬂagmyérﬁﬁ‘i/@:odmg

seq @S bontaned RENE g Pt (R e b e iR P S CoaAUS. @
cogridtswg 2Rd & paic eepFERT3B R \mcynﬁl\atpmurmfg drigihatyTpragemtan ¢ donor from

PRETRENNLT e T
indidatss tHaiesh SitiBodPdr amsahtibotriraghdntd8 groddded o hr\&ﬁto@tplaémld or

. .2004 J. i | . t h 287, 147-
Sl PorAPIOTRa - 200 Vo Souito Seteght VS & cog iR uh Paf Yaksdipo pair s
exprebsdu, githafasianddmpldte rdiibaiyirtae s S‘taﬁle fragmedt&her@omeyfpréderve the

oino i’y Fo0 PET T F B HGoRn el a5 BELaT o ey re

derl‘ihdfﬁ)"m ZRtibrary of cbgridtapeairs it tosest b espertbire bhevlibetion of cognate
bi t.s ferring to cells) is
pairs, ﬁf‘gﬁrbaé/obec %99? Vﬁ%ﬁ%ﬂep%%(gur abl e decrease in the

proI iferation (i ncrease i n nunber of ceI l's) or
a
The ter bo y a%o(?'n I&n%ﬁt e?eir ?n?rbc_ir%&loﬁ Is fas fén%sér?rggfcr:aqci et aI (2003)
IMan"cunlqun ruoTdes oy fcwummuaoglabulun-dEGF!Fbealrrecembrdwarlablegiprrtams and Ig

oM Bl b 2tz st 1 e

99% or 100% 15 As used herein, the terns |nh| bits

oL B0 SES B S B LSRR oo

moleguée efsprofein mmﬁmﬁ@ea;bmrlalnd défiecantpiad Somotogopsaproteih molecules,
e inhibj "
wheft e HFRISE) Fois Bl R Adriblhety RF WSkt folepuies of thp comppsiion, but

alsorcgdiagssoneror anare setches eforanablelpelypbptisie seppenast woishlis/are
: i

g 89D 0 45 MO EERE bSO Mmoo
the prlyntdriahgrodgie al so i ntended to include any neasurable

decrease in the binding affinity of EGFR ligand to

EGFR when in contact with an anti-EG-R anti body as
The ¢gyip Aradrta-beachrromotpisidefest to spreppteidrinkieiny Rigced in close proximity
SO t@?&ﬂgﬂ%ﬁﬁ&@%ﬁé@‘{%ﬁe filag ggtsstc;rlggou% r?&g%{)r/g gﬁﬁ% in opposite direc-
tlona@o/besa@@/tp fee%ororw@r %%Iscgb@/&omted rWItiJcm%ff%:vﬁ@owi o
|rrele\fa‘ﬁ9 Rmélg a8Hs BQMeQH We tW&er%%%ri%Lﬁﬁ%%ufFé‘? fr%gmﬁﬂtt Ay

nol ecul or sever al | ecul es | s/ are expressed
containgrere tb@] PO0Gpuciedtides.jHaadttpdead Peareeiersi aen aige be termed bi-

dire@OREESSIBRryect or conprising the codi ng sequence of
" t he gp:lrtl bocriy which is not naturally associated with
the cell. Cancer - Cancer (nedical term nalignant

Theﬁ’&ﬁpilrﬁﬁl%o?@btﬂm%é}ﬁﬁoﬁl il SERARES cdlR iVl FRighaRIDEAHS rrﬁa&ure of
|1 uncontroll ed growth (division beyond t

antibpeyqggpund 'ﬁ]btl%()d OrjSR{MIR| R "‘@Wr@ﬂ% i¢dda dﬁﬁ@”@@@tm'ﬁwq 6frf"”t'b°'

dlesQfen@Qd f6ANhdrisesees) . and sonetinmes netastasis (spread
to other locations in the body via | ynph or bl ood).

These three nmalignant properties of cancers WO

2010/ 022736PCT/ DK2009/ 050217 17 differentiate them
from benign tunors, which are self-limted, do not

i nvade or nmnetastasize. Mdst cancers forma tunor but
sonme, |like |leukem a, do not. Cancer nmay al so be terned
neoplastlc gromﬁh and hyperprollferatlve dlsorders

e " —— 4 Y
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10l'ine therapy can be surgery, chenotherapy, radiation
t herapy, antibody therapy, or a conbination of these
wo bewam7es. Al so called primary therapy and prP@BDX2009/050217
treatnment. Second line therapy: Treatnent that is
given when initial treatnmentl{first-line therapy)
doesn't work, or stops worKking. Third line

t herapy: Treatnment given when the sedond-|jne therap ,
The deigs THGEnoRR B ale Qi Badlgeen v enibadiirae e s & dras being
a pakhof@EmDRodIBIIR] &rQ¥=5t dPradgPBRBIoAA.or Infbndedh &l ahbodyédmposition.

course of a disease, such as cancer, as it becones

wor se or spreads in the body. Resi st ant cancer:

The Gancerlibtdrabf drast madeit asip ongedutestof @aémeetis usEdeo dasgiBe the col-
lectil® fbe nesL$taTt Oat  the @gﬁi%nin of Jrea%yeng olrlitI
ec '%é B HRC Bt VRGP CRE ' ue 2 Reggnt egycona
protéiafof medrosty. Wiedrceded fomtrargfddtian,tthé hbraky «f vaaanteiltletdcicemolecules

. treatnent .causes.tunour eradication._ Partjall .
of '”&eégﬁﬁést %‘?ﬂta'E%(ﬁE‘ear '.‘br%[ygﬁ’gﬂ‘ﬁ"ﬁ?sr'?/” Y%Cé‘?rét%@ %@H{Er fypically have at
least 2SR andG, 200 50 00! €6t n@dr 10bitistihe nienstsdrsrent does not
cause tunour eradication. In a partically resistant
cancer, tunmour growth may be inhibited partially or
The ¢anpinessltnansietitis uée tbuwiescnibedbe sransfer ofeyclegsadd sequences of
. regresses only. 25i.nsignificantly. VD .
inters ST 553 BRI SBYP B 5 e b Bepualop of veotgrs and dojngso for

eachr BbliAstimnitanebosipwitaodtire d6Ehig nsoldimoyof st iediviedalf Ds toh terest.

r NSk st i.n f t uxi e ni , .
suolBifakERa iRt s b B Pl bl e varpia soions.
pronastersaleadérs dir esharapahdlemerfts lof intkrag. Tiesesaqeereesicap ¢hemsbe moved
w0 <RSP AT 5 RRER el B b BB ot
Especisllydobargibagy senugncdsythiddeemiquel enguesspghasise tmkagé bEtdeRn Vy and

. - hi ndi r i .ndin f I I
. ARSI By HbBLpD8, L ALOIDAREA A oot (9.
phagkegisplaip gelctom td=x argoireal2b.expESSIRh PECIQAN HalFe biHEe DG INGBiIng of Vi

jqure.l: Sorting of splenocytes (for details see
and@kgsrr']roefaé ). The follow ng gates are nade (depicted):
10Gate 1: Live cells (FSC/ Propidium]lodide plot).

; 2] 2 .
Ao Rl BEIoUL ool Biekon TR, oo T TRy ot Wariner seo
mendiphieh etaceld inte a fnsiena relgtigngkip withghe ofieneeégment. Fargueeple, DNA
onedind SH1A aUBIIL ST HAMABh SR b flpucs s o
presisethRagdeaster Haapgrtiaipatek imythe teinaien obthe ipblydgpligerie thef ensioplasmic
- Single. cel | P : LOUre. .
i oA 0ol S0 1N AR gl i s
late PR tnectiptips othesdnvenceH VL gene pairs from single
pl asma cells were spliced to the gene encodi ng human

kappa constant |ight chain by splicing by overlap
The ¢ggriveRelygianalemébedo degdribge Asompepitier Phefereninnsibedy molecules

whidRUEBEs B Sibircdih gTRY cgrcfef’égi&.g gﬁ’tgiys%%ramﬁerjeﬂfsﬁ{ekﬁg g.fhfiba&%

expressi on vector fol an 201 nsertion

detegpningnisexitthe fame or efrdifierent agtiganseUsualipiyg variability of a polyclonal
antibody is thought to be located in the so-called variable regions of the polyclonal antibody.
However, in the context of the present invention, polyclonality can also be understood to
describe differences between the individual antibody molecules residing in so-called
constant regions, e.g., as in the case of mixtures of antibodies containing two or more

antibody isotypes such as the human isotypes 1gG1, 19G2, 19G3, IgG4, IgA1, and IgAZ2, or
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Figure 4: A schematic representation of the manmmali an
full-length anti body expressi on vector 00-VP-002. Anp
wa@padode3@ro, anmpicillin resistance gene and iPGI/DK2009/050217
pronoter; pUC origin, pUC origin of replication; CW,
manmal i an pronoter driving the expression of the light
chain and the heavy chain; |1GHV Leader, genom c human
heavy chai n | eader; 5 stuff sert that js
the @RE’F%‘:%@@BG% < %é’[q?eg@z%e It aogr'gpatﬁ]ép\‘@@?%ﬁno‘cé'lﬁ% BRI
inveRBSHIQRE S pdIydiabl atPAUE Aes Attbatgrhéd “aHeimdiBbdy composition”.
i mmunogl obul i n i sotype Gl heavy chain constant region
(sequence is shown in Appendi x 2); Rabbit B-globin A
The terbiiepitdyet” w@inmbonﬂy p@decyt& c&eqmtmwa: ﬁropbﬁﬁlék{ olf.e&ﬂgér, mglulgu'naer a part
nser. exchange or. -
ofa %ﬁ&gﬁﬂ‘%}ﬁ?“q%ﬁf‘ag rf" ﬂ%rbar ?{B'Q%'GGE%)J@V' 9eTdT R NTPyROgRNIC activity
in arvaiibhal, $Pefebly b eIimas emdancs? pré?&ﬁblyﬁrh B huk¥@n. An epitope having
2010/ 022736PCT/ 009 050217 on_t.arget :
mmgpte%enlq\%célw Wé@lﬁp @S?@teéﬁ"@ Cagﬁﬁatgeég rb%ntgap g‘y response in an
anmﬁl Mragpitoipe havid aptigenicdacivigniala ;S:emtetbf@elardér gdfezufz: to which an

antigply TSty Ao kB oAk Lt e BE s oGy Wl JoBivain e an for
exar@plel lﬁbdlheam&dmbassfablgdmtﬁrbedi hérkirt. andgerfioépipengeédrot necessarily

ve RGBRS: ARCTLBET s Ry Ree o WP S s 25 pieaoment
mmgﬁ@s}pebiﬁdallylaﬁr&isae gl mrnea:ms bactets piﬂ(otéigeror DNA. An antigen or antigenic
| ca ndi ¢

site gﬁ‘ﬁb?ﬁ‘f‘a B?ﬁtb mﬁaewﬁopsf 1"’3‘8?3 tgﬁy t"“r?e"‘%%ﬁ‘ﬂ@'ﬁ A is often capable of

stlmn’etn@dpam ineralihey re3pomace Epmde‘s mdyl igaiireeabor Edrdareatiohal. A linear epitope
I, bodi es wt

' d,. ,
congiF P8 48,1P BERT LRt ERong ATHED Spleeie et iscpgoanized by
an adttﬂr&iynm amtrdstt esriformedional eﬂltﬁmma&tslsts ofrankthd Séds Rat are not

arragg ﬁ%ﬂ%%ll?%&f&z tiiqggl%% Iotﬁj/iz)gegcrogp e%grﬂglg{]qg? g%rll]elmg%g %@%pure. When
a pratéindtholStwle fgdciatpethrdée mmehsmmal s?rﬁcturelﬁh@ aind/aciys firmmgghe
+++ oxe i gni ficant

ept iR ATE o Siano g5 SiouR B Blo e raRebusiBR: tna dopgtured
prot&le ©hlylth livgae epitapemay bel tglogniatd® A ¢drovrmatioake peholen by definition,

musC B8R0 ESbo 8ol bl AME BB PEE bty Bggoiifmationa

epitdgebiayanly bii ugideemild, ronkdesiatugihg procetiures eArjbiotliep ®inding to different

epitfrantite Sifie fobdErL nTive Y riceBsfidt Ba 2B B Reangopr they
bindtdeperdihg an ed lotattondd trad épltobe ECsFahtibiotin bindimg toliah feﬁlt@min an active

site Gt arfeaRny ROk B adofidf oo 4nubEHCsEp Sleh Mperias Bter
antutamyltimﬂhgest wlahff@ehe@bnagarrm@thase @oior little EEER ctlahabatvitasf the

antish ot o o e e LR Bh S R PP PR syt

the elfminationkuf theoamtigen favld rospresdibin-syhBrdiétic Mfdets &IhEn combined with one

or Mo Bt UYL IS BRI BRSPS B to i o pidsent

mveditl]csg treyepiigps isgereferaays proportiintdf tre é)&l&céﬂﬂhr%orrmﬁreof EGFR.
, in qgray. , 122

Antigel e Gt Rt Ss e P e NS Boay u o in 6B R v digios.
polypéptisies os fragrhbmts thdneofA@WhmE@lﬁFérﬂmbd;b@tAntlb@qufragnmerre by

mmBrE b it 88 T §btis ALosh Bt Lo Ce alegor dorvative

of thie@xERackliotair domeihad IHGHRpolytedtids or fragvhethhersdf tbadych an antibody or
.combi nati ons were f. d, tg bind overl appi ng epitopes
ant'qoﬂratgmﬁ 'i"?{n%qsge?ﬁ%?ﬂygﬁéﬁs'i nhi bition are shaded in

grey. Cells in which determ nations were not done are
colored in black. A) Calculation of inhibition. B)
Scoring of inhibition as follows: 25 - 49 % Mboderate
conpetition (+); 50 - 74 % Strong 30conpetition (++);
75- 100 % Very strong conpetition (+++). WO

2010/ 022736PCT/ DK2009/ 050217 20 Fl gure 10 Epl tope

o Y Y . o o -
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max val ues used to calculate inhibition are also

shown. B) Conpetition analysis of six 10di stinct
waamplz278eAbs di rected agai nst non-over| appi ng BEI/DEP@9/050217

on EGFR and an anti body m xture containing the six

tested antibodies. Antibody ¥ xes where the tested

sanpl e anti body was not included served as a positive

trol i bition v, of si
AntiSGEles Cprable L SO aP e e e 2t RS & e SAB Pigen may bind
the ﬁ?ﬁ@gldot\bﬂéﬁﬁng Ebllﬁ)pBE oﬁﬁ?éy\l‘@l/él asg)m@knboréw dlodeali@nity of one
i nhi bition are also rrespondi n ensograns . .
anoinph §P L CamReitionds mf‘ﬁ"X ??Uée&)"ly éﬁ”FE‘i’{) an§‘?§}9§9 Tt determining
comBE @k ageyadhtartiBo&esBreCdssebahithoehangiéancenent  of
inding. D) Test of additional antibodies directed

agai nst domain I, I/l and unknown specificity agai nst
As UsBé hsiein, We&ﬁtwpﬂmmmm eor Ecblgctldireahﬂyzrefaettebrﬁraamic@fhposition

comBloBbRe T U i RO Gori ol RO Baile S SR bR s e PG the

mmbhﬁ@l@tﬂMh&Uﬁéﬁdﬁﬁ rrhmredcrbpmbnmgwdmwlm i8 heinbRbay iotth& other mole-
i tux,, Vectibix and

0
culep SoPAPTURARY Rl B SRialE Spdr P it ey dergae pobpeptide
sequEice ) whish rs%éeh:hr‘amehyed W tiferehtecikalgeaminoraztoguzesk between

the BRMoS erfBars TR e i e S E Keer D SRy el e Ehe g T
protéind irm@/dmanbbaﬁﬁllégylhamadglﬁlfﬁﬁn:cm@wﬂietzsaﬁ:bea r@c@p_tm@l any B;ell

t con at.e or e C on. | gur e X .
receplr S Sy Cy L piotelf SO A aeG Rl T Gafesives, which
has baerE#fingd Gyragdammor fedlturedumB shhes iivating @cttivmyltoi\/\rards a

aesiffiDiaftRleer e e el S T fle BB b dFs desish o8 aptigen

addition of the EGF for 7,5mn. Data sets nmarked *

« S1gnifi Ay di ent . f :
By PRl PROVAPR0G of rifsbl e SRS 8 8 s ot tengip or post
tranqdatuirlatmlodléczﬁfoheﬁrotems E%qushaﬂsmbmrylbratqrmultlrﬁbrs,ldbﬁ?praln'@ two or

[

mor&%%séegﬁﬁé% {/&%)%Ja\épéﬁ é? tfgagﬁnzen?sgog géié'ﬂg%:%'lg%g“&e ollgopeptldes or
peptitesi at i ons of 30t hree i ndependent experinments. Figure

14: In cell western analysis of phosphorylated EGFR

(pEGFR) and EGFR in HN5 cells. M x denotes the
The égoni IRFILEY referstioiresivtti@oPagmeans engitdpalyrorphist oot divdiereby the
mlg%gd;% %ltpragtg\?ognf%%?/e%z)a%%sﬁﬁgmt heBQ%ﬁgfo\Q%%tﬁ?ngeg after cleﬁvage with
restiigied enayraessoncentrati on of 10 pg/m each. 50 pg/ m of

EGF was added for 7.5 min prior to fixation to

stimul ate EGFR phosphorylation. Error bars represent

The deranganembiey’| desrithes stpaBnsepmraive Qoneie-distingymgmbers of a poly-
lonSRRBH 8d BRI ifféranidponiepty ér%ﬁr?s Rlth lobuli
elen ﬁﬁée %n%he 992, 1030%rr013§<p%§nde er |tu!? ﬁo elmmunogo Hin
supggtanyly; flecxntesged Eeorpj@m] |0@y|dpal@pﬂ}c'lfhla,@t@flq)rewy @ﬁse when the
indivdLR% BAOK 4 iglebRited, FHtQH{eege%%m H%r@fhfaﬁ%he%falr oﬁ?é‘r@éég%bnts, where
of antibodi es on’internalisation Data are
eaclk; pginpf gpnetsigamgaiscageded distine faginkeraé inralydanghprokain. In such
situdtdhb U§Ierfna§§ cérﬁblﬁéﬁdﬁs drthd %I%de%ltldéh‘?‘élﬁ'é Bredsel WOIT%B%GHG
corresponds Fi gure 16: curves of
segmamicmb@émadg The&emlrﬁereﬁéeéirﬁ,ogltmatr@m ¢ priypeptide chains might not
havé’QﬁSFan@Fd’g@hhcoé‘l?ecf’f the 10 anti bodies 992, 1030 and
1042 m xes hereof as neasured by the percent
nmet abolically active cells as conpared to untreated
The & r\/‘ﬂlVL éhgpljsc‘rasmﬁmgoﬁ -dnWXahip Wlth@%rbﬁlgﬂi’q:&éfﬁ@d above. In this
simlar isotype used as negative control ure :
exargplg\ie Ve ang semodmemeéments qopsiitpie %@%@@‘rﬁ@@eéﬁgm@nts The
pg/mM of the antibodies 992, 1030 and 1042 and m xes
hereof and varying concentrations of the EGFR |igand
EGF 15as neasured by the absorbance at 450 nm 1001 is

a non-functional antibody with simlar isotype used as

negatlve control Flgure 18 G?omﬁh curves of A431 NS

o - o o e . Y "
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injected with 1 ng/m antibodies five tines during the

experinment as indicated wth arrows. Tunour dianeters
wowesie/mgasured with digital callipers. Resultsper/®K2009/050217

shown as the nean tunmour volunme (+/ - SEM. WO

2010/ 022736PCT/ DK2009/ 050217122 Figure 21: Wen

i ndi vidual mce were killed in the experinment shown in

ure 20, tunours re e C|$ed hted an
scramﬂn@ecwf SW %ﬂf‘@”gﬁ Q?P(dla\é\g & F’Qiyaﬁﬁ’t%%é Sy groduced
frorrlt&ih céMPhdle twiBeremt ann@\@%&bcm e lselym e Ppafstird ntédtated into
e

resence of m  of he anti bodi es . .
the s, ‘?”u% éPraHi]biﬂ‘g%H'badW eghlerpe '?‘E'Mtt‘i’ Eﬁi%l'f‘i"ée Yiginal specifi-
city, fﬁaﬁﬁ-tlﬁl)»serhlgﬂplﬁbtmﬂv@Bh%%ﬁpeﬁﬁ@éﬁé&@+1042 1001 is a

non-functional antibody with simlar isotype used as
negative control. Figure 23: DNA (SEQ I D No. 100) and
The ferot ‘@lansfeettipme Boeeréiboeed Bs B@roakOté)m edr istrddusing éd)rbighéUNA into a

co 90y R R S G, €l L O M e Yot

fore@hl[m‘mmm a aéll, @btmame@ pra@ferratiag ésutien afaneyunaion log fision of a
q T gD%F?H 101) with human EGFR ECD (SEQ I D
O”Me GBY 2B FESERIREH r om GENBANK accessi on nunber X00588.

AI so shown is a consensus sequence (SEQ I D NO 109).
The ter ur: r|2a 1eo%Eo>1ypnep Of u%lﬁlﬁ%SIAa 3120?'¥ab %%@E)o@?a?aatseg interchangeably.
ant| bodi es bi ndi ng elther Human or Cynonol gus EGFR ECD
C .
The%rnp% s@g%tteipgﬁée%f r?rger%ng gﬁ%ﬁ Wg%eﬁ :t\fggé HEFB%%t Qﬁtlbrog%%%ﬁﬁné & n'cygpltopes
therg rSda§>s;theﬁ 1ReYoxppietitah fior e@tigeAtbirwIrrm@rﬂferabhthessrth@f 50%

o §Ry 408, D0, e gl LS8 A 2

bindingr An@nalysie iy “fistirict epitapes hpfreaitioaldyf patrsds tyipiealodeteminedby

o g Sk Ty bl pedi ol B aber aGapalygs on et

exprapsingraGER arakindividalyTluoresgentflatesdied antitfdiddNer &prmecﬁlwon

4 ot f
ooyt aho A UL E0R] ol 8 SRR o cosred
in tharexapldg. mi x of 992 and 1024. B) Quantifiaction of the
area covered by cells using the software Image J (*
p<0.01). 25Figure 28: Di agram showi ng the Involucrin
The tesebeing panable cpfomlhlbttm@@@ighmd@@ oupen applipd teemr artibogdyeolecule
meaHQttHaQ%{ee%thBH'}} ﬁl‘B‘echreQé*Hlb(té/ QHT@S@Q/QIU@%@]Q%F@JC?% E&F binding to

tux, Vectibix and Negati ve contr roup

EGF&@H@%&W@HWM pwﬁerzblycbﬁewgarsépwrnmomr@@miqs:s tQ@ 7 nM, more
prefé:r'aBHrI@sg?tﬁan g‘%kﬁs'ﬁggfﬁréfé\%@? 1&ds tRkh X nWP%ré bf‘eﬁrbﬁﬂp%s@fthan 3 nM,

s I ncubated with’

mor@apesteraklg dessdbr 2aMcisire gsefejablgmiw ﬂMr rr@rmr@fesablrs)ess than 1
nv. | mages taken at 60 x magnifications with a small

pi n-hol e of A431NS cells incubated with 10 pg/ni

Al exa-488 | abel ed Erbitux or 992+1024 for 2 hours.
The@e‘:rhﬁ;u'é idSfaal PovtIRILS rbedpRdl" BHGOR" s d"EBER hﬁt@ehﬁ’ﬁﬁe \Rkd

| s incubated with 10 pg/m Al exa-488 | abel ed

'”terEFW%Q'yd‘i‘ar%@?ﬂ%@q“(f%‘fa”@ﬁ@ ISRPIEaPBE SPRYFIENIPIT Pffieiman

EGFR. QNE?réﬂrre@@M%dﬂhﬁﬁf 'bﬁ’falr% of %Hta'nﬁl‘i‘ddg/mf@r%ﬁ‘{/éﬂtioﬁ Ro the EGFR-
specificity of Fabs

a”t'%ﬁ‘t'PBBtﬁsythﬁQ“PV&thoéﬁ%"wpﬁﬁét[lgl@%%ﬁ §- é\’fﬁ"ﬁ@ﬂ??lb ib¥ dnhyikiting or
bIocklﬁQ%trﬂ r@%?EGFrR kddnaAo EWd’hEQ&nﬂ@Gmﬁ@a@ﬂ ¥Rédpasses aII (e.g.

vi Sual i ze second anti - Human Fab specifi
PhYW'E@bMﬂnaggqré:-GF@ Imrawwwﬁ@avr@geq Bk @h E%%?W@ﬁ heparin
bindi¢f EEiF @98 TRER), daprifdyulrAR)l heaydh3 beddisin, 5b|d Eauhagunn (EPI). In

anti bodi es test ed agai nst EG-FR expressed on th

surface of A431-NS cells.
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Figure 32: Determnation of the functional affinity of

I gG and Fab fragnents of antibodies 992, 1024, 1030,
weedoneer3& Vecti bi x by serial titration on PCT/DK2009/050217

par af or mal dehyde fixed A431-NS cells in ELI SA. Bound

Fab and | gG antibodies were M sualized by a secondary

Coat anti- 15Human Fab specific HRP conjugate. The

V protein F a | oyed ,
anoﬁéb F‘;Fr@ &?ﬁqdﬁpe'ﬁn'?'i"@%?%%%'bé?g)ﬂ °h '%W’?ERP he EGFR-antigen
mediitesleMatdrtell PRagtplosyemd: kifihigas sk ex/ex)esEmch@mal

bi nding of 1gG antibodies to A431-NS cells. B)
Functional binding of Fab antibodies to A431-NS cells.
EGHR gormnmain &&UCtD&i Fhaeridgddetitlappareoitas e tEGHR (SMdssProdi ng

acc §E00 POTFHIR DHoRTTP AGRE NS BT AEH" HOT B FeP PR g

enc@ppdssps sesiduedi1cE5e dorhain If lesiguest 66-842, @loalairoMedsitiges 313-481 and

domgfy Iy Aot E LA B0 a0 7 B R, SR pH A b 40e Dcains 1 and

Il h&wer b@lnlsyaggeitécatoeéﬂ)n&rwlt&t@unéifdrmalw bfthigh afihitybindling Eigds for

._addption | Sy i zed aseondar Mouse anti.-Human Fc .
ioarfiapbb ALV Brinago et evpes FBt SehHEERslei oing
and tontéh3lpdsSibtek G5 RWiirhbrizatiomiritétase. pri or recept or
saturation with 25indicated Fab fragnents. B) Binding
characteristics of 1gG 1024 to A431-NS cells with or
As used hergin, thré f@rm 'iebibjis grom&la‘t(ergzt fefaring tdﬂca'lls):i's fre¢rebdRalnclude any
meaf’iﬁ%%_re%% ea\s )ln %etpﬁolqgra aLﬁc?%gs%Liﬁbp%%gp of gg O%Qr?eQalgo%sm of a cell
whes @buotaated ovithwant dnti-E@EF R anticbdyads dorrmgr&mbsthe thDth of the same cells
not m%%gt{agg\ﬁxhsgﬁgé%&Ogr{tlﬁg Zégghﬁ o% o?f v@ﬁ?ogé C%h Bulture by at
leastalhautd & 6%e 20 %0 BdTo N4 % 0550, Gd%.t DIe - 808%9@6&7}919%{9510@%9
detected in an ELISA kit from Roche. Levels of
apoptosis were related to a positive control (maximal
As uspd peedn, $he teFmg linkibicbinday €@ "blocksibintiog” (se e refajriegted

inhi V\ﬂéoﬁlg?%m r%g@‘h%%ﬁeém@h%&gﬂgr 5 )a{r(\—r(@é d mtetrchav\geably and

encmmpassa“toe‘dparMalca@droeuwiatemhlbﬂlanmcmktngomhe imhtbitioartediimgyof EGFR
ligan éhg %I{I§hne:fér§§18@% S%gél? rTQ g'lnegr]io\/@r%glexgel%pg/totggﬁ g{elﬁ%&@%g that
OCCUTg)(MHIeB EGHR Igabd bnrgi/sdoﬁéiFvad*mu&aihlwmnofr blackingr Inkibitiomand
bIockllnglaﬁTE%{l?g n?%nf]o}ég}’t\g'l&g@fg%g? rr%?asunl)?%'a?exé)ééé 2l |r9 hg t%lr]gdln%afﬁmty of
EGH@@%S&@E& Rnehdrlinaobiactwvitoas aot- EEF&thbo«ﬂy ascohpdrbe to the

Ilgaﬂoner} Cen{m%!?d ﬁr eaa{%)t(i(]&s% 8% ’M? b0| %P%%Ehé’or %g%ﬁ ligands to

EGFrRew adeadt about 1B 20F9 308 ditd, 5(]%1] 6(I%‘t7a]% 8056 ©08x &3fd, er 100%.

6. Figure 38: Gowth inhibitory effect of two

di fferent doses of 992+1024 m x conpared to Erbitux in
The AerB1 réd®niimeant attibodly” ig esed teadassrib3an Bhidady /mmlegviecer savel

t. .

moléc,leﬂjg%ﬁlé |§%re;§/>§%aség9£r6@e %I%SE%ﬁ?rast% \Wﬁrgﬁ %x%rgssmn vector
compeisieg thempdingzeduentef dreoadibody which iginetmaitrayrassegigted with the
(Started. Indicated antibodies were injected at 0.5
ng/ dose or 1 ny/dose, twice weekly for a total of 9
injections. The light grey area on the graph indicates

CanEé}e Ehc& '(fr?l%|C:9%Hrr9%ah§ﬁ§nt%%mglhsrﬁ |saa éié’éstcﬁ% deb 88 in which a

designate the tine first nouse in a

grougi Qféﬁ”sgfilW@y Wnégump\yﬁddw@@q Qey@g@ thesnapaat lipits), invasion
(intr |5r?on gﬁ@dé’&ﬁfc%r‘l stdd thtls%'ugé‘)' Eh&%}ﬁetgﬁ&f eSS (spre'id to

etween 2 ng/ week 99 / week Erbitux and
othefipcaiiens 0 dreiagy aiaymph q&@h@ébﬁha% exMAkgnapkeigperties of cancers
cal cul ated on day 60 where all except the 992+1024 2
ng/ week group were term nated. The tunor size of
ani mal s excluded prior to day 60 was carried through,
t hus; the graph shows the accunul ated tunor vol unme of
aII n1ce in a gi ven group. Nban values +/ - SEM are

~N—re—- ~ N o, o L Y | Y

cel
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di fference was cal cul ated using a Log-rank

(Mantel - Cox) test. WD 2010/022736PCT/ DK2009/ 050217 25
worguone740: Anal ysis of cross reactivity of | gesT/B82009/050217

1024 & 1320 against full length Human and Cynonol gus

EGFR transfected CHO cells by FACS anal ysis. Bound

anti body was detected with a PE | abel | ed goat F(al p')2

anti-human 1gG FC. Gatin per.formed, on unif
diffegetipte {HeipdoT bRRigTh GRS (TN are BB UBWP Rl Rt VAP REMstpstasize.
Most SarféRy B @dudsr BatEeMieie IBaEiBIndY O&hded nly alsod termed
concentr t| 0 e 41: O ustalw2 alignment of the

”eo%lﬁ‘?tﬁ@r%‘ﬁ dgn %‘l‘?é%@ eragye diRerdeLsi abl e regi ons of the
muri ne (chi) and humani zed (hu) candi date vari abl e
ht chai ns f 99

AdyERRRp Y TrRamepRaR ey pBitdne b fidimay T ingieas e Bféhoes ora

cureuAdﬁ:whmthapygmlay inoleeanerdtHayady; yadidtidanidragy, hamdere therapy, or
bi '%ﬂﬁ}?% conservative mutations as (:), sem -
10 éR)'atlve (.). The bold amino acid indicates

amno acid p03|t| ons where back-nutations to the

or| i nal nt|f| i ne reldue will be perforned
Cnefok e T R P ORI F B0 ant . ai <p ay

decr eased b| nd| ng affinity. Sequence |ID nunbers as

ol B AR 55010 10 109, iz

106) . Humanl zed 1024 VL (SEQ I D NO 107). Chineric 992

First\(H]e(tﬁQ'a?V' fl?%tr%é%t k§p éﬁnee S )3 ‘or %ﬁcﬂﬁ%Hﬁl g%%n%éli\/\ég cer, first-

line eeanywamcbem germhﬁmotf@rqmmd{ﬁ_loo azerapyl ElltlféﬁdYSEDaPD oNe
C

e e Al R T S T 850038

| GHV (751bp) is represented fromthe 5" Ascl
Secér?d;ﬁrfe' tﬁét‘agg 'ﬁbét@nén@ Ha@)%éﬁhi%?ﬂmh%at%&ﬁ (frstlkdeRherapy) doesn't

i nker GHV and ending at the 3" Xhol

work, @éﬂopéwoaﬂﬁn%ute 2099211024 | GKV (1071 bp) is

represented fromthe 5 Nhel restriction site foll owed

, 992 I &KV, the TVAAP linker, 1024 | &KV, | GKC and
Th'r%ﬁrdﬁ Agrapy: { fpatment giyen whegthe s¢qopA-igp therapy RfSAO4ygrk or stops
Workﬁ@ghematl c representation of the dual variable domain

encodi ng genes for 1024L992; 1024L992 I GHV (751 bp) is

represented fromthe 5 Ascl restriction site foll owed
TKIDY inhibérs| dBthfosindehAREKGP | i nker, 992 |1 GHV and endi ng

at the 3' Xhol restriction site, 251024L992 | &KV (1071

bp) is represented fromthe 5 Nhel restriction site
Progreﬂ;dlmmdrrieylc[tﬁzmelo@lﬁé,e df halisBdad\Ruch ak eance® 945 it k#ddmes worse or
spre g;Kmtﬁn% gndl ng at the 3" Notl restriction site.
P ﬁ %ure 3% Met abol i c activity of HNGw cells in

. 5%BS (Top) and Erbitux resistant HN5 cells (Bottomnm

o B SRR S S S

at therbegiwingeff tneatinent ot henagrbeseme regigidntciting treatByemd dsa ealled

i osit ! ) : : e
i sy o a8 8 et PRSP bl P B o fagoation
Turmor growt h curves of individual A431 NS tunors
i
o | U408 SR by BB RERlc ooyl fens ut e
treamﬁnérioeﬁ nrmoaese Winser edicationfin agaaétycaumoseﬁlstaqlt partqqzrrﬁur@our growth
r
e R ol O ORI e BB N5 OGS Reairgpsos on
insigéficentat nent of these tunors with an antlbody
5conposition with antibodi es 992+1024 i nduced t unor
regression (right grey boxes).
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Figure 45: BALB/c nu/nu mice with A431 NS xenograft
tunors were pretreated with Erbitux and subsequently
wo andom7zed to continue on Erbitux treatnent oPCT/DK2009/050217
switched to an anti body conposition with anti bodies
992+1024 (SynD04 in Figure |¥gend) treatnent when the
tunors had an average tunor si ze of approxi mat el y 500
mB. A significant decrea,s rde was_ seen
Resisiance e B?rgﬁ'd CERRNEH EA %ﬁth t%”B f7em 816 HeHm
conﬁfttn't@mdje&s(irﬁ&ﬂE&g_ﬁ{%nmm@@tzat&nmmamwcrnnaafuegrgbs l\}gfaezgrlrngbmzs,
conti nui n n Erbitu eat e ur.e olic
Matuzumap; agjd g?tot@PkﬁStCGRa*i)ﬁEQf bipdpgt ‘FQBWE’@G@I% Y &e cgn be
obsdriiéd W@ﬁéﬂéﬁﬁre@élvhb%n\é@ﬁWdﬁQ of BB &AfbdEdd, ONBe ﬁfeahh’f@d in an in vitro

I ndi cated ant i bodi es 47. G owt
asSaqy Bi% g)’( ?f@w@tnarﬂxpm%'oe IOBEQ’F#{?agﬂdLﬂ%‘rb'%ﬂ%aP'SYVtt%”d'”g of the
morbtiea4letivbdy) obB d1EHokeratiodusiiysueh abidebdribed irSERAABIE 21.

error of nean is indicated on the graph. DETAILED

DESCRI PTI ON OF THE | NVENTI ON Ant i body mi xtures The

i nvention relates to an antibody conposition for use
DESGRIRTHN RbdT e DRAYMINGEht of cancer in a subject that

has been subjected to prior treatnent regi nen

i nvolving an anti human 20EGFR ant i bodx_ or wherein
Figuge, il (St el SRINorss pnpgiaily sesdriamale ). 88 fdllowiia gades are made
(dedic& tment with at | east one other anti-EGR anti body,

ant i body_caonposition co sing at |east 2

¢ GER 1 7dre sHBIERG ﬁp'@@fﬁog'ﬁ?%ﬁv—%ré‘%maé@' In the

. [RS2NIabmiy eBld £8 bl ACHLRSEs/EDUBS bbd) ¢lowanfigH lﬂﬁﬁél)l_
EGER anti bodi es binds to non-over|appi ng epitopes he

TSR Svavpigh pisRYMiRatien wiPeer HHE PaRR!l bodi es is preferably
determ ned using differently [ abelled antibodies in a

Fioua 2o T e Bk B R R R U s LR B the

amplifdtion gaad Qégr%\(t)dﬂllrLI@Qé @dhéaa/yaanﬁlngw dheiln amuubaﬁg@esﬁdnSAsungle cell.

sed t s described in the exanples may al so be
Foraéfa@% re%aré alFl Ton binding two or nore

non- over |l appi ng EGFR epitopes can be used agai nst a

W ; f. ECGFR d
Fiou RSP pdonaaod e f breBBern RERFoBRubpaBhg v
gen@paird fees singlengasabd eelisovardtsplidedns the\/@ne encodlng human kappa

010/ 736PCT/.DK2009/ 050217 27
con G R G AF P R SR aterfits IR bty sner, enpsing complete
humbmn@mietoopmesnc d‘l_‘ltlbtb@% masdnseried irman ekrdysicromuterifoliowed by an

re non-o g EGFR epitopes nmay
nseflof A g+ SlRBha PP LRSS AR, o composi ¢ on
targeting only one epitope. In part| cul ar, the
j - o
Flgu‘?QH /9 ?%”‘é@@?@@%’ﬁ%‘dﬁﬁ ﬂ%{jﬁ#”e raeh% ?Lgltlibrggﬁh %Hlﬂ)o%? e¥<PreSS|on
vectoe(l)@ §Pr0ﬂ2vAmp> anddkmp pron aopiodiratesistenice E@&aatmttss pdhoter; pUC
-t her p £ |
Orlglbéé%gndgl o??écp}l é%t n; &W%gﬂﬁ%@ ﬁ%b@?ég\{% hte J)‘(EFessmn of the
lightsbeia and th@he@e{tqherrm; ¥5HY hiegderagerivmic bemaio heayyi ahain leader; H
t .
stuﬁ%l Welg?gatq; e>t(é?1 rmﬁ&g fopﬂ%yhe%(/% %ﬁé; m}%ﬁat;l@feggc&ér%gg%ﬁ Spauence;
IGHGh esaxmtent&)dgdmg%r gsmomaic paltnuemlsbulm ety k1 béavyedponsoastant
: e
oo el [iogPON B LB oA 0le 590 o
sequamcecliGidvaleaglet, inwihe keapa Eadei; hdtuffes, iopert thakis ekbinanged for the
: f €
Ilghtgcgg*gdesnlagdlﬁgggﬁge%cg Ydéied;{eg‘h é?rg]fa‘?]b\)érgggfls)X&rﬂﬁﬁla‘taléeanence FRT, Flp
and/or SNP(s). Also for some cancers the autocrine
EGFR-stimul ati on caused by the cancer cells’
production of ligand is of inportance, while in other
cases the EGFR expressed by the 15cancer cells does
not need |igand stimulation. For the latter cancer
types, an anti body capable of inhibiting |igand
b| nd| ng may not . be effectlve An antl body conp03|t| on

o g, o o o o oy
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smal ler. Superiority has been shown nost clearly in

terms of induction of termnal differentiation of the
w@anome27éel | s using two Domain |11 antibodi es PT/DK2009/050217

non- over | appi ng epitopes. Such efficient

ant i body-i nduced term nal di¥¥erentiation of cancer

ceIIs has not been reported before and represents a

nificant step forward in designi fficient,
reCOQB Ap { %%%{f'tﬁa@%‘g NESRYER reHiipngs %‘g‘.e? ggf‘@Po'b’ s l§|”ﬁ'§” MigFed0 poly A
signghdg0eddeat simlar or even superior results can be
obtained with a particular conbination of two
anti bodi es. For inproved clinical efficacy and broader
Figund b1 Cluyteag@alyss oﬁh%dﬁﬁrbﬁ@@gﬁﬁ@éndﬁ@?ﬂwmemderﬁupeﬂﬁl@&ﬂs are

cusllBP el T35l RO ] BN SORRER e Bl e

indicitds doekresseciapabhemiodr db nietibaycdllpraetveculs wmrbaspmm grey indicate

topes. 30 Th sition ma rise antibodies

an RN oy Ch e A A D et sl A7 B SUEST4 RS with no
effect@nqibes htimbér dfayetaitolipaliysetiagtelkodi es capabl e of bi ndi ng

five non-overl appi ng epitopes. The conposition may

conpri se anti bodi es capabl e of binding six
Figune 6:- Degreé apiphibdioe pif AotDEGFRTd!rﬁlbedlammhthteﬁ réfarenpe estibidies
. Licat.ion t at SIX di stinct..an di,es
areQBRBTY PR TR b SRS et b LA

Calcatationef inhrhsﬁmﬁﬁ}a&pﬁrmg&)‘ inhiBiitics ad;delk)wsoQS exXi®l Wodotérate ¢dmpetition

R T g i gn

) B rpaert T oo R G s bodt 2 VBnisird beegen iy Boxes
dispraymg sudm‘rmasil iRhibsioe K603$005%\) are graded ghgram._cﬁrbm»ear’lca‘mntibg( are
shov% d‘@)gtrc&ﬁtgy g§ éeuplrelcr:l g& rg%ﬁ til|u§9%t'eﬁﬁe BeTEore ugéir?m%f the
assae/pAbﬁp%)&thethmnsmmdsatﬂdw tb iBkeituxhood t hat t he

epitope is bound. One rationale behind this is that

the epitope in sone patients and/or in sone cancer
FigueeeT1 IBusitjion of artesenitode ehapping Cclglafperfmmmedotwalhecﬁmvgeéow SPR

s f D

macﬁkﬁbg\yﬁg&‘gsﬂ &Lmﬁe\lﬁ%b |¥\@brlr1§%trgta i o tg?{ tﬁ&%xtﬁ%?lr@bggérﬁgn of EGFR
Wﬂh@mUKHﬁre@mebbﬁuyabhmumﬁg an overlapplng epi t ope.

Furthernore, there is a risk that one of the

anti bodies is cleared by the patients, because it is
Figuse8rDegreaaf ighibitiga 9f Anti-&GB\R amivpdigs M@ththwed aefefanee patibodies

dlreae@ggélgst@'pfa&ﬁé E@?Rt&btmé?ﬂseéé @&Qﬂnﬂge@&héaﬁﬁéltlbﬂ‘%n%lyss with SPR

consequence | ear ance one O ant 1 bodi es

techgplggy. hPé %?\%@@Ueﬂﬁ&@'hﬂfonthﬁP@tﬁgcﬂf inhibitign asgiotiee 2bs 49 %:
Mod@dit B?ﬁB&ﬁmn PHPEH 0T 7,e51H) %Scd?\%’e%n@r?gﬂ)oﬁ ah@@ﬂi bhsntrong

speci fic conbinhations o bodi es abl e of
compaktiwﬁdh*mQre!l%@@mlaugneeemflewtﬂr&mtson (15ﬂé§8 /p)r@fséha@w in gray
Clone! ¥2oaRArkp@ iy RPBRESH HeWitcoto gt descri bed in mor e
mﬁ%ta QH% P@M/koget er &Fﬁﬂ %u?gange relating to how to
desi gn anti body conpositions of the invention. It has

Flgu?élgr@é’teﬁhihaﬁdﬂ%f cpROFAEI @S ersQuithitethk S Gk bRAsBYy repert0|re by SPR
onposition conPr|S|n anti bodi es 992, 1030, and 1042

Comgpﬁlﬁqn&’}na[yﬁlseg/éﬁ HEGSFoeipogy P?'&%N“E‘%ﬁﬁ%afs@r@me&Wé@rdmg to

presHRRA RiSH R 8oMamEBRhitidn08e M ihivHdH ahtib¥Ey @d’iﬁﬂ)lﬁ&ﬂi@%\/er@%@md to
and 1024. As anti bodi es 1024 and 1042 beIons%m

bindoygearping eritorgs eesulies & Beee thay &0¥+Bhibiiap ars HRdeg | |n grey Cells in

wh.c%Qfe@&ﬁiu{dt.@hé M/eré fbt@bh&ate cdidied FreSIHER R) @é&%fa\{@ﬁl of RAhibtdA. B)
three antib gW@W§ nposi tion including the ef on
i

Scofirg ¢ ifipitien % 12T H% Vhﬁ@@?@taPPff‘PﬁUp@dﬂ 50 crrﬂ“y%t wong

com?ét.ttth+ ); vgl-m@o%%rplsﬁbﬁ%e&nééaanm )1024/1042) in
he conposition. The antibodi es of thé conposition may

be chinmeric antibodies with non-human vari abl e chai ns
and human constant chai ns. The non-human vari abl e
chai ns may be from nouse, 25rat, sheep, pig, chicken
non- human prinmate or other suitable animal. In order
to obtain fully human antibodies the antibodies can be
generated in a transgenlc anlnal Wi th hunan antlbody

o o — . o o o o o
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29 Preferably the antibody conpositions of the

i nvention conprise antibodi es capable of binding to
wEsHRsEBect ed from the group consisting of hurpemDESHR050217

nmut at ed human EGFR, and del etion variants of human

EGFR Preferably the anti bod#®s are capabl e of binding

both human and non- human pri mate EGFR SO that t hey

d I 5
F|9Ué? ﬂQr i Séh%@? :Oﬂge:ﬁ?ergﬁg%]rtg\b@&% :35 ﬂéq’# Sldcl)rrectteg against

the édtiarGRllglat ?orﬁé(ﬁ @rrabégeﬁs d@%ﬂﬁﬁﬁec{ @@@refaa@tysréUA)aEputb)oe map of
n.oraqer 0 sup e above
a”t'ttqdé%ﬁ(? ] eéégﬁ'”agg%’ﬂﬂeﬁf)r G%{H%'Qr' I EﬁngfRaﬁ’ftf %gaﬁ@% Doma'” (ECD). B)

Eplt@;beﬂﬂhlaﬁ@f b oBies MEed! Iagélhétt‘donmh HoFeEsGFR BeDpr esent
i nventors have have identified, manufactured, and

characterised a series of chineric npuse/ hurmn
Figudentl 1:ovbstigatibinret dieesimli@agaiug $indighdRan Diigsstoredh mivesfi antibodies

e i3 PR B UP T G e REELPY EROA) SRATCTUAL REgianay antoodies
agaiageigpidir 1ledomviin dEUbl;]ﬂdva%ﬂeamdltWﬁﬂﬁﬂimrK\HﬂtesT(ﬁlslr@IeéljsampIe mAbs
e i ndi ri c antibodie
testgopHig o B A ke el arf bV e PBiR Toe R
maxavalugh eiset @ecaitudie inhitsitsh érbratsmgimowhgzgh@ompetﬁeﬁtanaly&s of six
donm

aistiftfZapl HBRS ERTH cedh e o Sne A SaigRey ot 5 BRREhd ah antibody
mlxtﬂtéct&inteﬁirﬁ@l:ﬁel X teb%ddmttlbd)dlefs ¢intibddy raixks bdie the tdstentsdniple
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Figure 12: Determination of antibody mediated EGF ligand blockage by antibody titration on

full length EGFR and detection of biotinylated EGF ligand binding with a streptavidin HRP
reagent. Erbitux, Vectibix and Synagis 1gG (palivizumab) were used as positive and
negative controls respectively. After blockage of recognized antibody epitope with 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
incubated with the cells for 30min prior to addition of the EGF for 7,5min. Data sets marked *
were significantly different from the control ((-)ctrl) data set (p<0,05). A. 1208 had a
significant protective effect on EGFR phosphorylation. B. 1277 and 1320 significantly
protects against EGF induced phosphorylation. Error bars represent standard deviations of

three independent experiments.

Figure 14: In cell western analysis of phosphorylated EGFR (pEGFR) and EGFR in HN5

cells. Mix denotes the equimolar mixture of 992, 1030 and 1042 antibodies to a final
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concentration of 10 pg/ml, the other antibodies were used in a concentration of 10 pg/ml
each. 50 pg/ml of EGF was added for 7.5 min prior to fixation to stimulate EGFR
phosphorylation. Error bars represent standard deviations of 6 separate (ctlr-), or 3 separate
data points (992, 1030, 1042, mix or erbitux). The 992, 1030, mix and erbitux had a

significant (* = p<0.05) protective effect on phosphorylation.

Figure 15: The effect of incubation of antibodies on internalisation of EGFR. Data are shown
as the percent of receptors removed from the cell surface relative to initial staining. Error

bars corresponds to SEM.

Figure 16: Growth curves of A431-NS cells in the presence of varying concentrations of the
antibodies 992, 1030 and 1042 and mixes hereof as measured by the percent metabolically
active cells as compared to untreated control. 1001 is a non-functional antibody with similar

isotype used as negative control.

Figure 17: Growth curves of A431-NS cells in the presence of 10 pg/ml of the antibodies
992, 1030 and 1042 and mixes hereof and varying concentrations of the EGFR ligand EGF
as measured by the absorbance at 450 nm. 1001 is a non-functional antibody with similar

isotype used as negative control.

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.

Figure 20: Four groups of 10 nude Balb/C Nu/Nu mice were inoculated with 1x10° A431NS
cells. When tumours were approximately 100 mm?, treatment was initiated. Groups were
injected with 1 mg/ml antibodies five times during the experiment as indicated with arrows.
Tumour diameters were measured with digital callipers. Results are shown as the mean

tumour volume (+/- SEM).
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Figure 21: When individual mice were killed in the experiment shown in figure 20, tumours
were excised and weighted. Mean values +/- SEM are shown. Stars indicate significance at
P<0.05.

Figure 22: Growth of A431-NS spheroids in the presence of 10 pg/ml of the antibodies 1001,
Erbitux, Vectibix and a mix of three antibodies with non-overlapping epitopes
992+1030+1042. 1001 is a non-functional antibody with similar isotype used as negative

control.

Figure 23: DNA (SEQ ID No. 100) and protein sequence (SEQ ID NO. 101) of extra-cellular
domain of Cynomolgus EGFR cloned from cDNA derived from Cynomolgus monkey skin

epidermis.

Figure 24: Alignment of obtained protein sequence of Cynomolgus EGFR ECD (SEQ ID NO.
101) with human EGFR ECD (SEQ ID NO 108) obtained from GENBANK accession number
X00588. Also shown is a consensus sequence (SEQ ID NO 109).

Figure 25: Example of ELISA assay discrimination between cross reactive and species

specific antibodies binding either Human or Cynomolgus EGFR ECD or both.

Figure 26: Photomicrographs of representative tumor sections from each of the four
experimental groups of xenografted mice. At a magnification of 200x, arrows point to foci of
terminal differentiation of A431 cells in vivo. Note the markedly larger and more numerous
foci of terminal differentiation in the tumour treated with a mixture 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).

Figure 28: Diagram showing the Involucrin levels in the four treatment groups as percent of
the untreated control group (*#2p<0.005 as compared to Erbitux, Vectibix and the Negative

control group respectively).
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Figure 29: A) Images taken at 60 x magnifications of HNS and A431NS cells incubated with
10 pg/ml Alexa-488 labeled Erbitux or 992+1024 for 2 hours. B) Images taken at 60 x
magnifications with a small pin-hole of A431NS cells incubated with 10 ug/ml Alexa-488
labeled Erbitux or 992+1024 for 2 hours.

Figure 30: A) Images taken at 60 x magnifications of HN5 cells incubated with 10 pug/ml
Alexa-488 labeled Erbitux or 392+1024 for the indicated periods of time.

Figure 31: Determination of antigen presentation specificity of Fabs 992, 1024 & 1030 by
serial antibody titrations on A431-NS cells and purified full length EGFR in ELISA. Bound
Fab antibodies were visualized by a secondary Goat anti-Human Fab specific HRP
conjugate. A) Fab antibodies tested against purified full length EGFR from A431 cells. B)
Fab antibodies tested against EGFR expressed on the surface of A431-NS cells.

Figure 32: Determination of the functional affinity of IgG and Fab fragments of antibodies
992, 1024, 1030, Erbitux & Vectibix by serial titration on paraformaldehyde fixed A431-NS
cells in ELISA. Bound Fab and IgG antibodies were visualized by a secondary Goat anti-
Human Fab specific HRP conjugate. The anti-RSV protein F antibody Synagis was
employed as a negative control antibody, and did not show any binding in the employed
ELISA assay. A) Functional binding of IgG antibodies to A431-NS cells. B) Functional
binding of Fab antibodies to A431-NS cells.

Figure 33: Determination of enhancement of IgG binding to EGFR on A431-NS cells upon
prior receptor saturation with Fab fragments binding non overlapping epitopes. Indicated Fab
fragments were allowed to saturate recognized EGFR epitope on A431-NS cells for 30 min
after which specified IgG antibodies were serially titrated and bound 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.

Figure 34: Cynomolgus full length EGFR cDNA (Figure 34A; SEQ ID NO 102) and encoded
protein (figure 34B; SEQ ID NO 103).
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When designing the conposition of an anti body
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may be other reasons for including nore than 6
anti bodies in the conposition, such as e.g.

waledieeEsces in clearing rate of the anti body penbee®9/050217
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992, an anti body having the CDR3s of antibody 992, and
an anti body binding to the sane epitope as anti body
w@9Ap/HnzT86 sai d second di stinct anti-EGFR anti bpdyDK2009/050217
nol ecule is selected fromthe group consisting of
anti body 1024, an antibody cdhprising the VL and VH
sequences of anti body 1024, an anti body having the
CDR3s of antjbody 1024, and an 25antj body bindin
compRiedda FRMBRIAUY %@“OQWF?%H'PO%%WQ%*WQ PreEbue ep'gopes
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of anti bodies, 992 and 1024 to provide anti b&dl es
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acids listed below X1 = Qor H X2 = H E or Q 20X3
AlscforYsonhe cloers tHe altbcrindNE GRRestin)lation caused by the cancer cells’

production of ligand is of importance, while in other cases the EGFR expressed by the
cancer cells does not need ligand stimulation. For the latter cancer types, an antibody

capable of inhibiting ligand binding may not be effective.

An antibody composition wherein the antibodies are capable of binding at least two distinct
epitopes on EGFR will be more broadly applicable, since the likelihood that both 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. Superiority has been shown most clearly in terms of induction of terminal
differentiation of the cancer cells using two Domain Il antibodies with non-overlapping
epitopes. Such efficient antibody-induced terminal differentiation of cancer cells has not
been reported before and represents a significant step forward in designing efficient
antibody-based cancer therapies. Later results have shown that similar or even superior

results can be obtained with a particular combination of two antibodies.

For improved clinical efficacy and broader utility against a wider range of EGFR dependent
cancer types, the number of antibodies in the composition can be increased. Thus, the
composition may comprise antibodies capable of binding three non-overlapping epitopes.
The composition may comprise antibodies capable of binding four non-overlapping epitopes.
The composition may comprise antibodies capable of binding five non-overlapping epitopes.
The composition may comprise antibodies capable of binding six non-overlapping epitopes.

The examples of the present application show that at least six distinct antibodies can bind to
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X5 =T, S Gor Aand X6 =V, |, L or A 25In one

enbodi nent an anti body having the sanme bi ndi ng
wGep&Eoii7eé ty as anti body 1024 conpri ses a CDRHBCTYAXR20019/050217

the followi ng fornula: CVXLX2X3X4X5X6X7X8X0X1oX11W

where X1 to X11 are selectedd ndividually fromthe

groups of amno acids listed below. X1 = R or K;

=Y, F W L 30X3 =Y, F, W H. X4 = AV,
EGFga@ne)ggne:(EgaPr{ple%,}, i?'s HOG%GO@X@“dE?ﬁ%'td? p?ﬁs'W@?’oEe"@nor
advaditagol8 te-désigrm cdmpssition conWdsing antibodies capable of binding more than
20 O/ 022736PCT DK2009/ 050217 36

six, suU  asgSevR) gf el rgwdov%iippmg(eplgqpep%yga;'\é(gulllg(’selggﬁrgg a}llr;ltib>o<gii%s.
descrl bed by the fol | ow ng formula: CX1X2X3X4X5X6PX7TF
ere X1 to, X7 are i.ndi vi dua fromthe ,
Ther&’H%BG BFVaLyAYES 05&0 'Wguaé‘?g‘&d'ﬁ% K}\PV%E%F’%'”ﬂ,epEOP%aS\}P'S
incregdes tHe IikelitdiodtRa€3heepitop@ i®bolid. RtheFationale beViray thié;is K@t the
.E, D N or. X6,=L, I, Mor V., and X7 =Y, FE, Wor .
epitqpe 'Eéomﬁtﬁaﬂ‘g&‘? 9/0r HPOmR SANSE" CHRELY RS ChEaRd e [psgapfprmational
chargjed rd afudatione lon SHYPe sWalel tHiemeas Bff@ﬁ?olwbladlldg oesiteahtfbody, it may not
i,ndi ng. usin th desrlbedh L Nn. The ti bodi e
attec} B5p Bty 3t B AT ueiREhY AR VP PRI opliShey sbBHorS here s
a risk lthat®he ©f thewmtibodies is cleared by the patients, because it is seen as an antigen.
By including two antibodies binding different but overlapping epitopes the consequence of
clearance of one of the two antibodies and the consequence of a mutation in an epitope is

diminished.

Superior results have been obtained with specific combinations of antibodies capable of
binding two non-overlapping EGFR epitopes. These preferred “two antibody” compositions
are described in more detail below together with guidance relating to how to design antibody
compositions of the invention. It has turned out that compared to the three antibody
composition comprising antibodies 992, 1030, and 1042 similar or even improved efficacy
could be obtained when using a composition with only two antibodies: 992 and 1024. As
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.

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.

Preferably the human constant chain is IgG1 or IgG2 isotype. More preferably all antibodies
in the composition have the same isotype for ease of manufacturing. However, it may be

advantageous to include in the composition antibodies of different isotype.
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20humani sed, reshaped or superhumani sed. This may be

done by using nethods known in the art. For exanple
waniiobextdes 992 and 1024 may be humani sed usi nECTYBKR@d®50217

descri bed in Exanple 18. Mt hods for

"super humani sation" are desc49 bed in US 6, 881, 557.

More preferably said first distinct anti-EG-R antibody

nol le i.s selected fraomthe group cansisting of
Prefsmb‘fvaﬁaﬁnwv CRRPRRTIP Y% BhRIo8; &W'ﬁ%a%bogi% agpable of
bmdﬁ@ﬁd@@’ﬂ%s@écté@frbh&ﬁé’gﬂa@%%ns@tﬂ@ ofim]uafahlﬂwm rh@tuieagwuman

s of anti body 9 secon, i sti
EGEA{:@P%Q‘ g@ﬁa%ﬁ&% e‘%‘afé '9@ ﬁﬂé&ee%“‘gi)%ﬁ? ?F?ecapab'e of
bindgHgBéth ROMSH Shd Aen-AimanbrikREYEEPRAso that ;Y cAPBY tested in relevant

risjng the VL and VH sequences of anti gwd 1024,
tox'%%aﬁwdé?ﬁl?rt% clinies W@Oﬁr'ﬁ@n%oﬁﬁer@waﬁw'&a ”}é@ﬂ'mate 1S
cynd»mlgowmémfe@k(h/fﬁcéca; @sticdisis)di stinct anti-EGFR anti body

nol ecul e is selected fromthe group 30consisting of

anti body 992, and an anti body conprising the VL and VH
In orglef|ivesuppsrt te @bwive Hlﬁfdl}dfléiQ&Jncanlcbf?or@bﬁthEGBR(Hedesdérm ¢ancer using

antit&o&ant%sii _tgﬁ:i%%érgﬁgeeﬁg%{pgg%lﬁ@ples:ﬁrzeeérﬁg%rﬁ?n\{era rs ave rgave |é)entlf|ed
manCtatUréd, iang chbacMrisaind sHiibssefphrmnearzsmodsetnimdmghtibddig4 directed

736PCT/ 09/ 050217 37 NMost preferaply the.
agal B RgeRs (Hene COIE c A0R00Tes e e e B Paled guauaaghd il Fixtures
to stdesdfritihdad manbelohalrastibadiek, ereapldied niith-HrR "Aand octihs™.
preferably do not inhibit the binding to human EGFR of

each other. Even nore preferably, at |east one of the
Tablarft sHoedi cesunireanyayh itie iedigidualrbimeeri angibodies emck thefeatures associated

with ghes | Rgtga%%%%%g re}f ?e% & FS%ES{) %s%'é]ﬁtb gg&%( ou\r@ntrgnrfregg'rg %éélma?on
Spe€if@tyas thelH2AR dExainptoevHld) the Bhtbadythirod skt evisencédim Example 3.
deIt%t%l‘-‘lg?s%g%Pnﬁ/ qtﬁ‘oér}t@%gﬁ%a%hé %% @?ﬁR]ﬁTxutgrtlt (EES ﬁvblags described in

ent I Fst
exampledit. O\yaomolgbmaEééaom meaa’d]htjooﬁye iantilkduy to bmplm:ynd)molgommt,?zGFR

5 .ar %.. S . t yween.
(exBiT RBRS Db 20 R B KRB R P 2B g e erampre
ProIM)aHmdlsm)a abiiity ef {heefnébadyl ty indebitverelifedlionnticB@er salidineasA431 and
and 1055, such as approxi mately 50%
HN- g?éw %ﬁg the first and second anti bodi es are of
i sotype 1gGlL, or 1g&. Exanples of antibodies binding
Table®r. WRBL SASELARS 1RBSAAS antibody 992 identified by the
present 1 nventors are antibodies fromthe antibody
cluster conprising clones 1209, 1204 992 996, 1033,

and 12p0.  I5EXgnpt es of ant e g to thg Samnme
epi topE as antilbody 1024 idcﬁml flgg the pr esent

Antibedyene: Bpscitigiy derliabédifes fr fiefthe ant| kﬁ@'f/lrlflllhmt gitroliferation

oo a Ao

002 CUOITPI I SH‘%”.{.JII IUI Hq%’%gkjl 163 J.UL|-L, U.(')‘ eS IR, ] J'“Y"éé

1217, The C det erm ife 't he bi ndi ne
103@pe0|fDorrtay1 Idif ydse anti bodi gss I'n pr ef ¢pesed yes
it o anta by ca o + B AN f

IIUUUI \ "™ C ATt 1 UUU)’ L; JII I I QI IIU CiIpe AT \NT Ul
102i{\ntl bo )9"@512"' ms“ onally c W ri ses the CDRL and [EBR2
10420 of [FomamdiVLiweak ant i bodyy892. Li kewges)t he antyegody

conprisi-ng—t-he JCDR3 of a.n.t_l_;.o.d-y_l-azzl_a.c.d.l_t_l_o.nall
12761 of er @EMPICYnY§Sses t he CDRESand CDR2 P&F VH and [V of
125 M- [rddX Sequencefy @l the anylBoares CHpNHe

ablelN?2 exanple 7 In othelf enbodinenpts

the anfi body cdnpeting with|antibody 992 is sel eweediNS+-
o0& T OM t BS AN PP sisting ofcantibodieq 1208, 1234,

and 129? [nloke se, the ant ybodv conpe y| ng with
132Q5ant i Dodyilrtlltllz miy be sel e Oed fromttILeSgr oup [yes

LaUIIDI D III\J UI allll UUUI CD J.U L culu LOLVU. LI UIIC

enbodi nent, the conposition does not contain further

antibodies in addition to said first and second

anti bodies, nore preferably not further anti-EGR

ant i bodi es.
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enbodi nents, the conposition further conprises a third
wale@EviozarBe ant i - EGFR ant i body, wherein sai d t hiPpd/DK2009/050217

di stinct anti-EGFR anti body nolecule is selected from

the group consisting of anti¥bdy 1030, an anti body

conprising the VL (amno acids 3-113 of SEQ ID NO 74)
. cids 3-120 of Ql:ﬁ LD _NO A?\ seqguences

oo ororoiro oo

0° an S5anti b8y havrng {fife” CDR3s ¢fes
- 1 D NG5 Ikggand I19) [h,An antlp
sane epitopelas antibody 1030, and an

ant i bopet @emaiblfe of inhibit{ng the binding of an{i body
030 t “hunan B . Sai d thmr anti bod r ef er abl A431
%esult in an ﬁ%ﬁhced bi nd ﬁg o huna'KEGFR of 9%?6 31

1284 i r st Bhdkmrlsemmnd antlbodXESIn one eﬁh@dlnent \else

ofposHion not—contat tH-ther—aftboties—
134zgddltl ”P"]@ @Pflrst secyﬁa and thlf% FING w/992
OHaesl/I|

126d.0ant | e preferabvwsnot furthes anti - EGAR1
1 nti bhaodvy hl '\rll nm to fh 1
Atbody S e —epit
° may be sel PeBed from ik antiboc@‘%""/992

h&1g O Cloneged 195, 1030hg 1034, 14945 w/992
and 1223 Twe antibodylconprising the

y 1030 may ajdltlonally conprise tlhe

fo VH and VL gfecanti body (1Q30. 15Thens w992

) be formilated 1n one coitainer foi

adm ni stration. However, they may be manufactured,

purified and characterised individually and be

rovided in two or three separate cont ai ners as
FrorBTthebcéq,t@ gengipied vitheha sbinsoayntibpdiasirsted sloae@ee in g@m@u@tppn in

prolifd?§iionTBidiPg, REEHB §é$5@£l0ﬁhﬁﬁb‘tl¢/ﬁfbﬁ0% Motilf! 5%§§' Rl animal

or separatély. In a further aspect the two binding
mo@@ﬁe@ﬁﬂﬁ@?f?@§mémsﬁﬂtP%b@?@%”@@z and 1024 are conbi ned
|n 200ne bi-specific binding nolecule. Preferably the

ecific blndlng nol ecul e ¢ S h CDR% f
Theé‘?ﬁ tp SRfaedyyHh typbaness pell ste?r“rf@@ﬁ §6%1 ?'%Wéf‘mgb'?ﬂi’e\ﬂ?e”
repefawm&ﬁer@ﬁt @dﬂkbrb&&ﬂll naés WQAW%@%%reJdﬁ earbcter &@lemre‘ DU145 -

bi nd dual - vari abl e- domg,
prosigie FB’&F%yr C%'é"’Wgs@P?BéSV'Pﬁ”téweée g¥perimgyts §6%%|CPF@'”3“0”3 of
antll’md'léi;l BrEvioRY B thleeragant a]klemo&&w&ézy gMestyidgainBea {6y Midd raage of

cancaelr g @CI fsggupg%?tg{glrtg%gﬁpﬁcw (%tttée 3 t&olgrf/ Icérgaﬁstﬁ\r/%%gamst a range of
EGFRro8gIGhidtieons based on the binding specificities pf
anti bodi es 992 and 1024 preferably | eads to one or
nore of receptor internalisation, to regression of
It had4BbNEeh whowh shdt thevsuperiofity of antibotly atixesfis highst inglroliferation assays
differentiation jn. A431.NS cells.in v
whe(g S Eleiticel borap s ot 19RO GBS i Ak R e v mesiy than
wheWB GOt oD 280636 PGt K20 A DN 17 itd@tura { Haedhiesndobd kantoes! 1998 J

Phai b I deia] BO GO BT PG ] % M EGF

whil@ gastifjuitd & rtam@rteahlbldoadanrees n@ili (ba.dy05 oiip (Pdstorasmsetwll. 11987 Life

. the si.m ] a f na e igned
soi. p1ce R Bl € R enfiog Er BB oBBaFER FSENap Atied tapg presert
and gesabilbpseitie @ntibduy rldRs be bffédies ¢n thetprdsesdice sf EGAR ligand is therefore

rt 5 s of t tlbodles Furt her

an ii3asS R np e B s of e PSR b odd 1 ar of f oot s

may be nmade by carrying out inmunisation and screening

ti e (¥ [ '

The %ﬁ‘?rﬁerrrc %Js%/h%ﬁ@gl a%?ﬁ&&(gsd%f] Ctple %)Fb%teﬁfﬁg\én%gﬁﬁ Pbdgg{e %ggt ge%alts when
used D2Zbmidnatibe thahemtert urwd alarnet Wois sepanailifed ongeetid experiments (see

assays as described herein. Finally, antibody

conposi tions where one anti body 10enhances the bi nding

of the other antibody nay be identified by carrying

out binding experinents essentially as described in

Exanpl e 16. The antibody conpositions may be screened

further as descrlbed |n the exanples for effects on

T - .
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the anti bodies of the invention include, but are not
limted to, autoi mmune di seases and cancers. For
wezanpka3c cancers whi ch can be treated anel i or B¢ BOK2009/050217
and/ or prevented include 25cancer of the bl adder,
breast, uterine/cervical, co¥on, kidney, ovary,
prostate, renal cell, pancreas col on, rectum
uarmu cel | n non-smal | cel |l

©.g. %é%%ﬁ%@brw eFF‘e%’H RS Hber tegﬁ’é RlonagReyY ﬁ%ﬁ@%@%égt&m”fmaﬁve

effettbiofifa dgERYerRIIling BA4H -NB); bub@herf @deda aitfidreompiRtib@shew
et anot her enbodi ment the i nvengl on relates to a

In
remﬂ%ﬁ%tﬁ&“?%wﬁ?@ Its. ThepaEgsiults hayg besngonbrmedyyif) gymerous

comen@’tl@ri’et dfae eimelid Qrbtib@ﬂte@@thel presdilirvendn. %H@ﬁlaﬂy@uperlor results
mul tiforme, astroc I ncl udi ng. 30chi |

haV%E?‘?rb%R}?'Bﬁ‘éW'tBIar% S'H% FOBPURRSG ‘bOHL@ér982 gép?‘he
tunors of the gastr ointestinal tr act; bronchoal veol ar
car ci nong; llicuylar dendritic cell sarcoma:; salivary .
For GRS Savace et e SUhBGRTAL A eRBrInARRT R Y B drsey it
A43MeNS/enESHRES tohether withe 8ithae bf astiboWes 992, 1208, 1254, and 1277.
2010/ 022736PCT/ DK2009/ 050217 40 pancr eat i ¢ tunor s; or
testicular germcell tunors, including sem nong,
Recepibr yiodiay sttﬂ'rersihaaerahowmthat s@roe Butrm:rdrestreayaacﬂumlyatlmulate the

chori. o arC| l.ation seI jon,.of variabl
blndhné;aq}‘fu eguaﬁ ar%jc?s rl%at[ ?taﬁ)arﬁ%tﬁa nt| yblr(rﬁis in hp%erguqrﬁltles to the

receptcmeﬁsrsreoéptgresmluratromgrtrannant $evEf§Fant&nim$bThmbmdmg of antibody

992, cp%ﬁ ﬁdaég%gpﬁﬁrﬁalhgl?%le@g gBeef%s fjr%rgr\;t@s% aéléeﬁ)cz e)%ct tﬁtglned by prior
receptnrlsatmratrohlvgtmtonermurmme emt)odiersdmchng;nlort avHriapping repiopes. Another

2 S §er%f|ve ey [ S%§B| e Gﬁ%ogy'_‘h?g%g céte%%ﬁgn%%n unknown

a suit
eprttmeds ‘tésted:agzhlrmy E@@Jm’lmetedamth ér}trb‘phlesjvmdmgmmha)varlarg)mg epitopes.
cell fractions such as bl ood, spleen or bone marrow
sanpl es from a non-hunman ani mal i mmuni zed/ vacci nat ed
Receptohbinding studieE@ERRe ptsoyspeyw itk itds pessiitle thebing atieasi 6EEHRodIes to
I :
the Q{tr%tcgl Lﬂ&cd%ﬁﬁgrf %ﬁﬁ%@gﬁﬁﬂlﬁﬁgﬂég E@%@%h?&g@# Ereg%'rft% Domain lll
antltgmhm; gedz ngaFPrIeafr(t;bady phe IDprrpirrobflj/a@tlb@dmmdmnegpntlbody binding an
unkr]t:cfr\/\grﬁ%%tgﬁr? Clﬁtraeﬁes?ﬂ{;geévuiciﬂﬂg hﬁ t%]ﬁmggwm Llanti é}&ie@geems to facilitate
the subgequsint bindind df jurihleoeytitediesnt ks nieady elmplortfs rlm:ctqr@ﬁptrmtprowdmg
LV B nmphocyt e
A M S B A X e,
Pref erably, the enrichnment is perfor rred 15usi ng
WheFP@Rnkrfy tP@ @gmﬁgé tlorrc'étratn' aﬂﬂb& c%ﬁ%h% arn%@é?ﬁ‘@rﬂﬁb@dres with
act i vat ed sorting ta Ing a vant age of
nonrowﬁw@élgsqr@@ms @recréqupra@!yru%d@sﬁlme@fow%ﬁ gigher pynergistic effect.
exanple for B cells, plasma blast and/or plasma cells.
Pr_eferabIFy the | rrphocyte containing cell fraction is
Domgi |1l &B T 'SsQﬁrr’f‘M"’WiC? ferligapeinding tihedpeaptorp Fardpgmore,
antr%o@%‘irﬁir@‘t@/ D'Hmaﬂh asmay ekblise E@F‘Pﬂnﬁl’ﬁ’é %trFHrs@J ﬁfoﬁ@rlnhérrc conformation,
s with high expression_of and CD138 are
Wh'qhsctﬂeﬁt”@H'eﬁi’ M%Bﬂ’@éﬁg'@ﬁ”'r& Eeﬂthesez@a?ﬂ%%'é'sd%ﬂe@b&r tbat the

antr@d@ﬁ?%hf&&tlbr‘? E&ﬁﬁlrng af I@Hétﬁt\!ivb ﬁgtrt[iﬂof?e%'mwp@décﬁrcrtﬁ@r b¥main I,
pl asma cel | %C{)q;asrra | asts. For ea

PrefbuspdyBamaIY e FunPde ARtISRIESER. T0Re 0T O 208 A A7 7, and
1320. h&recarm%d;; &rnrrfosm%rr nlﬂ;ﬁ/ pERFAINESR SRR NEGR haA nNBh:eomam Il antibody

i sol ati on "of codi ng sequences can either be
sucthas pideasd & qqmadmla“ @t'ﬁgg'P%afPr %&‘V‘%@tr'%a%t Hedopraig Hpnipodies, such as
atbﬁﬂﬂi@&nﬁﬁqugmﬁ%amér@r6%ﬂﬁ&@%ﬂbb§ﬂﬂ&ﬂh¥nMPaﬁtM@@%Or to
generate a 25conbi natori al l'ibrary of VH and
codi ng sequences pairs. However, in the present
invention it is preferred to mrror the di versity,
affinity and specificity of the antibodi es produced in
a hunoral imune response upon EG-R i mmuni sation. This
i nvol ves the mai ntenance of the VH and VI_ pairing
orlgrnally present |n the donor thereby generatlng a

o o o - o o R T . R

exartn gl
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There are several different approaches for the

generation of cognate pairs of VH and VI _ encodi ng
wGeequemres, one approach involves the anplifi ceCT/DR2@0050217

i solation of VH and VI _ 5encodi ng sequences from

single cells sorted out fromé | ynphocyte-containing

cell fraction. In order to obtain a repertoire of VH

and VI ncodi ng, sequence. pairs which resepbl e t
In arb?tk}%(r%?f?veg Hg'giﬁ&‘t e ae@a@éﬁe@pﬁ%ﬁ'%cqwtsﬁé aH'Sﬂ%IrO”eepoma'” !
antilf&c@hﬁﬁdfﬁr@lblg It it 1Rt )BﬁéifDMﬁam ﬁt.bb@ d\s/:%ee@fe@rﬁam & group consisting

rando ination a airs as

of aé}@&gi H‘g‘éﬁ’ %Oﬁr L:Tlde“r ?%@13‘? 3"0“5@ %eelwfeéat Ipastiapp Domain |
antindd Sdadtdd fromeanes Brouprensimgadrentibotisef mense) 34710The

VH and VI _ encodi ng sequences may be anplified

separately and paired in a second step or they may be
In afthérqdefdtred Behbbbinennphé hintibably eomp&tican@inh@ises adlleast one Domain

i 2o BIETorgh 1hEatRan e B s DRy = seSited e 1 aroup

congi§ipigad ahtiboaies! \263, 1260¢ ek 1, arpR8, IafriddﬂBHOMoﬁa”n}efeﬁably ihg adfeast one

t he H uences n.et. .al.
Dot Sy kS o S5 AR5 T b E 1l age 1260,
1997. BioTechni ques 1523: 518-524). A thlrd approach
electe ant i.bo
Prefg Mixes V\é{%ﬁe n8|an988&'%sf aluge a,&slrﬁlgngl ﬁZ-‘]%Zﬁ I\/Q Oéﬁh Pg%_] 024+1030;
992-a12b5V1 024; DB2+ {(R4b t21k 962+ ‘a]24+12{946 99%49321718992478)&8}1 030.
Anot her nethod that can be used with mce is standard
hybri donme techni que, followed by screening and
Prefgete oiXesrwithf folireandibediasl indhide sArtihddiea 992410t 18241108G; of
1 en nti bodi es. 20In a preferred enbodi nent of
ggz'ﬁﬁ4 resen? ?nventlon a repertoire of VH and Vi
codlng pairs, where the nenber pairs nmirror the gene

pre%ﬂea%.&eéwmmmé%rﬁ.bﬁe.@sﬁrlzﬁjd'auggmbsomwaw@sa@mﬁe

resulting froma | muni sation, Is generate
992Jat€b38r*di®2f’g“1€61%ﬂ?«4ét993?0‘1@%%1rq2§rh?§61t*ﬁ%8%t eps i)

provi ding a | ynphocyte-containing cell fraction from

an ani mal donor immunized with human EGFR, i)
Onegpefienamix wih eigbhamitpogies éndugesy pl asma cells from said
992£R130+1 GAGHDP: 1251 k) 350RabE @i 126 N1 B4R at i on of

isolated single cells, conprising distributing cells

fromsaid cell fraction individually into a plurality

Furtﬁérmtﬁ§3|¢bﬁ£er to/De atmpltcb parfdieh @Mm@lﬁb?@ﬁb?% & haﬂmgmaﬁfpnmate it is

H and VI co a I pl ex overla
Pref%rﬁPl?ﬁE?t&H RYOPLies | 'ﬁ ‘%%&UP%S'“%*? ?fgtoalw*&}ﬁﬁ%\ﬁ’%“ %"‘eﬁoﬂiéedﬂ‘st one
furthef pAMSRI EGFR 0duah ed EGFRYfremCdinhSan2Bé, Mécé@ﬁtnmg@tsil IRhesus monkey

n

rfor a nested PCR of the |inked VH
and é’glﬁﬁ nk@?sr 8 CYBROFTOOBIPNKER Y NOBIOROE Ruise Bigtiyaly small
animdl,_ango@&nngelP&iifed f@rtaxua&sgmta@.bedrﬁe@efaresMeaanhdmumate EGFR s
rocedure as descri bed

oretig8 copormagment Bk B0 D8l 11 abaien Gird it FAPIPAiY, the same

affinfy & Rirddd dnd hdiehrFRoaaseE@ERd antigen is conprises
an extracel lular part of EGFR such as domain 111, |

I, and/or 1V, fragnents of the domains or the conplete
The exésreacual/émioamad Ghawm sufdrioe resaliid ing@RSorinfute fdhetiondl aséays when

comPligibens, 415 & Komn® BRMPodieS in 365, o Bbosar wile ndsBURR B 3vide

guidanedomadledtioal of trie minatge obdhtitol iy npt‘r@ct@dt[u’oeltlﬁt&i,nhéWare in now way to

to.enrich for VH a irs. cod
ve iRBraiERy € ighe ey The ciipaiion eemhetsiist R duhdbantigdies.
ever thoQgld@re dxpetimental ddthenigisewsirhytianabiid bihdlivig 86l antibodies. There
specificity of the antibodi es produced in a hunora
I Mmmune response upon i muni zation with EGFR the
present invention has devel oped a screeni ng procedure
for the cognate pairs, in order to obtain the broadest
di versity possi ble. 10For screening purposes the
repertoire of cognate VH and VI _ coding pairs are
expressed |nd|V|duaIIy e|ther as antlbody fragnents

L g - r 1
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25potentially can provide. This screening procedure
can |ikewi se be applied to a conbi natorial phage
waleaplozar3é i brary. The reconbi nant EGFR pr ot ei NBCTYBEA009/050217
for screening may be expressed in bacteria, insect
cells, manmalian cells or andt her suitable expression
systen1 For correct processing (including
ycosyl ati o roteins are ex ress d in manmal i gn
mayg‘lﬁ Gthe rﬁ’ﬂ%’@%ﬂ”%ﬁ%ﬁ%ﬁ}ﬂf%{r@ﬂ% ‘§ @P% el 668”‘89?11‘%%%‘ ase.g.
diffeRshcds FOdIetng rafeas Bidartivbyimenbehs t ransmenbrane and
intracellular region) or they may be fused to a third
protein, to increase stability. If the EGFR protein is
A fuﬂb(@fpﬁsfs&d? ]Yddtlheauf fhesintibodiagof thé EOmpSéitéwnspﬁptdtQﬁ hgmpgémaity, SO
0 o, screening.. I.n additiop to e :
that e 5riBG8% parhe Riyrirdeenipaat HbjutMedd calbl pmbas, an ion
excamge ehtdnmt@ypmraﬂé&hl@%@mi M%We%&ﬂ]far dedelt
er,to ensure tha
charBElobSTBh Selste RoaS utnitsraariolr by RS siskbfprpd fpr oase of
char‘aﬁfﬁuﬁmloﬁgjf (g flrﬁssmmdylb@mﬁwlﬂicﬁblt@s dleo ptdierablerv@mini ddgnbining the
n the esent invention, Suc s are
antifiefeshfey for booBfreviaad £8HERon Gitasds cheR AR Rl s that the
comP&BitiorElitSAl) theFEntibrYieeamrsatiearacgsdses if engrun\ést er n
blots), arrays on filters, and FACS. The assays can
ei ther be perforned w thout any prior enrichnent
The ahtipsliesunay be bhanypwlgimpaymhi a&émnmodmmel rbblmmchhben pig, lama,

se n nec n he, VH a
shegt THE RS EREY e b En i &R oo Biih Rip rielSs Flf be
humaoigedtseippdiunsanised oe reshaperkbversibys thegpof phiag evetlikapivaynatisods

r|or to the screening. However, in the

desmﬁ%gﬁjm g of conbi natorial |ibraries, the I mmunoassays

are 10 preferably perforned in corrbi nation with or
Aprfez% FRel/ M sTe N ?7?5%@ met hods such as phage displ ay,

oS GIe rsp , bacterial surface display, yeast

dlsplay, eukaryotic virus display, RNA display or

As S‘FIB\)(/ﬁllr?fFl% HheRdVexa Yése%darih[l;@lt R %gﬁ%}@é iffon lg(ased?oq)l%tlbodles 992

scov. Toda

and éﬂ%‘ghwgmg@@redw@léécé gropetties. The binding ef @@itbpmg9§2 g enhanced by

blndg'@rkﬁ mérﬁnW|&QH89dlﬁ§10§@ Iﬁ@%%@?fo%mn%}gla%}ﬁ’bﬁalgg both 992
respec diversit Yy he vari ab regi ons.

and |a824 P@dlpﬁfeltenbalbh tg é@@fptwatlmakmomreégit@mn pgllsdiExamples 14

and 18], 6h8Shitofslor@bs %n? h@ZNBbtﬁ%Qeﬁéés-wft@Hﬂjtl afe dlstlnct from the Erbitux

representation is of I nterest ased on these
and é{ﬁamtyé@@topg@q Je reetsass ra aumgened otirl twp- anbtaqowomposmons where

the |ﬁ§|9fdﬁ§leJﬂ'Ftlb6‘&e§ Blﬁd Y ﬁ?r‘%ber%‘p}ﬂi‘ﬁg Shitdpdf tr{erh%n%gglﬁolb bAgHAh the

anti bodies 1solated fromone or nore ani mal donors are
bindi) spetiéeltierpiamtibedies 995 anl 60 delg0agrs heagptar dtternalizatipm rapidly and
effeé’t‘vlalyt R%o@%ééﬁg RRor ilwolﬁgg %’?ﬁal dFERABa ML EDRbAnied with

and CDRL3) are selecte ere are sequences

mcr%spﬁ 'rb’l@blcfjlﬂ expeesioriand theaprearaneg 9f karafin paearl %sggve@ri@ an
anin¥4? hg&epﬁ{e?%attrﬁbn@\/vﬁtﬁ &h é/\é'dnfbbsﬁ(bns l];e?’sr&ildnea?ltlb&hé‘ssgw and 1024.

are also selected. Prefer | east
Thisrusgfiugrimeshanisen Qféﬂ}CF'qb|e@dﬁéhm9rec¢fEﬁChV6( myalr@ﬁd grew# inhibition in
V|troaam'ant9 vivB eTtﬁ?lsQﬁ& (:?%V? WEAER tRIN Hvo SRR Bhdr¥ ’thé rL'J?nours

selection o sequence palrs can be based
contiwiederflinyinish aftereterainatigi crfutneyltrvaﬁnttln éhecoRItDl greyp éereiving Erbitux,
tumdE 18t érb\ﬁmﬁﬁ%h Bt Ha R 'tr(ebﬁ@én‘t oﬂ'llé)&eé nﬁlcates a different

sequences tations may occur 1 n the franmewor
meCFé@ﬁ@ﬁgaéwﬂthe variabl e region, in partlcular in the

first franmework region. Preferably, the errors

occurring in the first framework region are corrected

in order to ensure that the sequences correspond

conpletely or at |least 98%to those of the germline

origin, e.g. such that the VH and VI _ sequences are

fully nurine. 30Wien it is ensured that the overal

diversity of the collection of sel ected sequences

encodlng VH and VI palrs 'S hlghly representatlve of

e o o, " .
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anal yzed by epitope mappi ng. Epitope mappi ng may be
perfornmed by a nunber of nethodol ogi es, which do not

woewessHsé | y excl ude each other. One way to mapCt/bD&2009/050217
epi tope-specificity of an anti body nolecule is to
assess the binding to pepti d& of varying |engths
derived fromthe primry 153tructure of the target

, ti . .Such peptides may be both |inear an
Itis S%F?F’gﬁ?ﬂtft‘ ﬁtﬁ’d&q"e ach?@f”be 4Ry IS 3FNILVR E‘Mé‘?'”sftheag%?”a“on of two
bindfr@rs"pset:mmnésﬁ%lépiawécgoﬁdt@ed|eEbb§én@mdzzswd‘ne@mtus&)ca,smosmon This
i acore

mecbg’%%ﬂa aclignys glsosgen yhan |aﬁg%r&@9§tawu§$%eaoat foRpede with

antilsRAEsIIRe nAN23 i UsdAI B Q). fhatha triple EGRBIRSIRIM of @nfibodies 992, 1024, and
extracel lul ar regions or conserved regions of the

103Qarget antigen, or the nay be designed as a panel of
over | appi ng 20pepti des representlng a selected part or

B b S I R SASSR | oSSR M

distiMetranéihunizel B GRR ahifddg \ndleculed) Wherkiraal @ist Qistict 98ti-E@FR antibody

molcgfe2 rEcisH gt Beguryp seliode i PPop i A Ao Spprising the
VL (mitiocidsa: 108 oft $EQ ePINDPE) s (dnind wcidsiowez4sf, SEQ ID NO 40)

sealen A Sulohy T obubay Tl edhe Eekiordpitods sB2'GEET No 116

and i1 0}, ah patipyDiring @ans sarhekpitaheead antidodpede, ahd aatantisddy

cangtl SERRBGPS u S PaetaTPel 892 tohusfar SEERHE! Mheting second

distiatttantiByF R atitodp hodledule i skiegied fiasn thergeaurecbrisitiag of antibody 1024,

an ﬂ%@%%%gﬁh%ﬁf& |n]o&c|dt<,%cﬂgl qf'%[(?hl_ng)ok) aP1d t\/?—P(samlno acids

3- mmea‘o [0 NOes!) dbd@micky obdantibbey pot, @h ranausndygemngme by)Rss of

amtiiy o SECTRRR TR0 A1 of ey ki ramt fglobe es

antltﬁmiyl 10Qdyaridcart dveibady capbld ol inroitimgthlel brakigef angibody 1024 to human
EG nerally indicative of shared or overl apping
F%gitopes. Epi t ope mappi ng by sel ective maski ng nay be
performed by a number of immunoassays, including, but
Prefg%%)%glacﬁﬁ rﬂt (fé%g?{t%(]tel-%gg% r?tﬁ:)%fi? gfo Qe |iggle&te9§rro it ngoup
condBstimig.of 26{h 88 H98 98 aribdey e@apnisihd thetVLadmd \Zﬂ@équehces of antibody
Vi r Y. o et
052 S RO Tl o P By R Oh SRl O o same
epltmasﬁtﬂﬁwﬁmz? lrodisesl sesondhdistiredt ecti-EGR Rodntibedyamelecule is selected

ts in.the e . .
romd3gh 82y BieSBBan0LEY o' Furnogy comagsereeand vH
sequenges biearpibpéy f 022d ausahnlg)da{maalngnhm@DRSamf aSépdgn62f @ndfan
. ) t escape nutants w ||
ant'%orbﬁer a({hgf/t%rtreé\;é%r}qg%ﬁﬁo Se aréng'gbg (% in the antigen(s)
that are |nportant for the recognition by the anti body

The%ﬂ% le§erﬁ%H H@%téé’@&{aﬂ%g mttﬁcg g@)‘?&t ée%ﬁenc%s of aPtl%orcTi]ies 992

I on o y composition
andd @%m mfdwvetaatrhpd\% vaiticthe gapaibinglingnspesificitye dperefore in one
| v
emtSORRAT R sk g MESEH: ohBYGTbb AR, PRl s Rhpries -
CDRjdhavdra H?esfolthIrtgqfarmldBe@DéO@Kéhé@%%X@%XmW1ngthPﬁ1zé<15W where X4
to xispa‘?é 0Lk i \f'?tfﬂa'llg ﬁSﬁthé‘ngu odf I‘?tln%aa{&Jc}gqlsféWthdv@d fr Om
eactor as ara ion Wt avin
separate the individual nenbers constituting the
X, =a0bt kKEGFR anti body 10conposition during the process.
| f the anti body conposition is produced in nore than
Xz =dhed.tH or@act or, the purified anti-EGFR anti body
conposition can be obtained by pooling the antibodies
obtai ned fromindividually purified supernatants from
each bioreactor. One way of producing a reconbi nant
ant i body conposition is described in WO 2004/ 061104
and WD 2006/007850 (these references are hereby

o o, Y o - Ar-1rn. = N 1
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1) an expression vector with at |east one reconbi nase
recognition site conpatible with that of the host
w@ed10/023786 ) generation of a collection of expreSEDER009/050217
vectors by transferring the selected VH and VI _ codi ng
pairs fromthe screening veci®or to an expression
vector such that a full-length anti body or anti body
fra nt can be expressed fromthe vector (such a
x3=ééﬂggE§Y§i may not be necessary if the screening
X, =MBE WNoiQ; i dentical to the expression vector); iv)
tr fection of the host cell wth the collection of
X5=é§§$§%ef6h vectors and a vector coding for a
Xs =NEeFNPbnase capabl e of conbining the reconbi nase
_chogni ion sites in the genone of the host cell wth
X7 =thdtL Pt he vector: v) obtai ni ng/ generating a
Xs =®ITyd &@l cell line fromthe transfected host cel
_gg vi% expressing and col l ecting the anti body
Xo = &GPtAon from the 30pol yclonal cell line. \Wen a
X1 Sl vheider (2-3 or nore) of antibodies are used for
QEF conpgfition these nay be expressed and purified
X1 7 HdFvN#i& 1y in a way similar to manufacture of
X4, FRNCcl/opas; WO 2010/ 022736PCT/ DK2009/ 050217 46
gg%ibodi s, for exanple as described in WO
X1 20k 085474, The purified antibodi es can be m xed
X, ADt@®IE; pHEi fication or be packaged in separate vials
_jgr n}xing prior to admnistration or for separate
X1s adnPhi'strati on. Preferably manmmalian cells such as CH
Ocells, COS cells, BHK cells, myeloma cells (e.qg.

and AR Frsrehoh e laviag odue”C& KSR CRAT Wi 85 X are

sele6teblisdividdallPEBn(he ghdups 6 amhind¥uiRMBlad tisw:manmal i an
eukaryotic or prokaryotic cells, such as plant cells,
insect cells, yeast cells, fungi, E. coli etc., can
X, =abh 8pHbe enpl oyed. A suitable host cell conprises one
X, = rﬁgnrs_suitable reconbi nase recognition sites in its
2‘3@ He* The host cell should also contain a node of
X; =Selreqy bpH; whi ch is operably |inked 10to the
dintegration site, in order to be able to select for
x4‘ﬂﬁﬁ§8F nts, (i.e., cells having an integrated copy of
Xs =an 2@ or- A& Ab expressi on vector or expression vector
;fr? ment in the integration site). The preparation of
Xe =6l 'sOMavi ng an FRT site at a pre-determined | ocation
in the genone was described in e.g. US 5,677, 177.

Pr ef er abl a host cell only has a single integratjio
in ot gabodielte et borubauna fshar tindn SastiGy 65 SRftgy 1024
comﬁﬁwﬁsgﬁmﬁav&@&hé ftﬂl@@fngﬂbrn(tﬁa:WX1X§)%N4X§QXDQH£§9)SIMFW- where X4
suita _expression vector c rises a reconbination
to Xj:g8 SF1PEIPB NG TP RYI 6Tl Of ARG cHS il SCRERKi 1 i on
site(s) of the host cell. Preferably the reconbi nase
N cognition site is linked to a suitable selection
1'&28% different fromthe sel ection gene used for
X, =0qsWocHj on of the host cell. Selection genes are
wel nown in the art, and include gl utam ne
X3'§§ﬁ%“€?%@g 20gene (GS), dihydrofol ate reductase gene
X4 =(@HER), or8d neomycin, where GS or DHFR nay be used for
ification of the inserted VH and VI
XS'gggﬁgﬁggh’The vector may al so contain two different
Xs =rdbomase recognition sites to allow for
X =§§09§bina3e-nediated cassette exchange (RMCE) of the
! Pl ody codi ng sequence instead of conplete
Xs =SiMt@Qs, @ Son of the vector. RMCE is described in
(Langer et al 2002; Schl ake and Bode 1994). Suitable
25reconbi nase recognition sites are well known in the
art, and include FRT, lox and attP/attB sites.
Preferably the integrating vector is an
i sot ype-encodi ng vector, where the constant regions

Y - I I L I % o oy T
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10coding pairs are transferred individually, they may,
however, also be transferred in-mass if desired. \Wen
wa@bdiobk3cel ected VH and VI _ codi ng pairs are PCT/DK2009/050217
transferred to the expression vector a collection or a
library of expression vector¥ is obtained. Alternative
ways of transfer nmay also be used if desired. If the
screeni vector is identical to the expression
x9=J@€tEPrU?he library of expression vectors is
X410 €0NEL Nigdiednef the VH and VI _ sequence pairs sel ected
d ring 15screening, which are situated in the
X1 3 r €% ng/ expressi on vector. Methods for transfecting
a nucl eic acid sequence into a host cell are known in

the art. To ensure site-specifig integratiQn, a
and g 221 desclbEmpY hadal iR RHBUBT G e e agereck o Xr are
seled®dWaliViduallpifeni the RF&Ips oA Bih Pstid TRtddsttsiv:by
co-transfection of a plasnm d encodi ng the reconbi nase.
Sui t abl e reconbi nases are for exanple Flp, Oe or
X, =shagerQc31 i ntegrase, 20used together with a host
cell{vector systemw th the correspondi ng reconbi nase
X2 =5 @ebgni tion sites. The host cell can either be
X; =tN,apsfgcted in bul k, nmeaning that the l[ibrary of
_ﬁg?gﬁss'pn vectors is transfected into the cell |ine
Xa =l Ldher 1 ngle reaction thereby obtaining a polyclona
Xs=elp, N or@®@; Alternatively, the collection of expression

_vectors can be transfected individually into the host
Xﬁ‘éeﬁﬂﬁofﬁe?@%y generating a col |l ection of individua
X, =celd, wbnas (each cell |ine 25produce an anti body wth

a particular specificity). The cell |ines generated
upon transfection (individual or polyclonal) are then
Antisedi@cigtimueite SCDR3S EE bé infadientse@rswﬁo?;d mﬁrf]iqd@g)ét 3 rﬁﬁb% éxpressed
row J n syspensi on an erum free nedia, i ey
and estekiof bR Rave B GRGHERd AEEnDr 1 or ¢ o
transfection. If the transfection was perforned
i vj.dual | i ndi vi

in . th duyal .cell lines are anaJ yzed
The aijibatiiss SopHNGOFE ASpest PhiBRIMERLOR BRYDEN M CapRITan,
humahisbl@,crdslhdpfejﬂ@]g@ﬂﬂ)eﬁﬁumﬁiﬁi@écﬁﬂ'&@ rgay béa%ﬂeew udihg @@ theids Rnown in the
Imilar rolirter on . r S an anti po EeXpressi| o . .
art. ?%r\péqagm @tlg@plségé% ap%ﬂgééﬁ@aégﬁ@pg{aingﬁgﬁlﬁmg ﬁrée%hoc!s cpescrlbed in
ExaPleyrd. atodeadd “slipgteumatieatipal ¥l eraliberehlud 6,881,657.t hen
generated by mxing the individual cell lines in a

predefined ratio. Generally, a polyclonal nmaster cel
Moré preferapiyIsBid, first ditingicdriirixGF R estitsgdyimaletlle saselectqaRtds) the group

and/ or. _a.pol onal rking cell bapk are lajd ..
condili % pBIHRRES oF ertliRey o 18 Vira\GRbe it Of Sniboay
992 carldl arl amieods haamethatCRR3yofrantbedy 392 and\éaid second distinct anti-

10/ 022736PCT/. 009/,050217 48 i ndivj.du Ll lines
ECHR A gPL (A S PAEr Y ToRaNG I s Ui aripoy 1dZA7En
antitsbdytoonipritiag thenVio andrvblldegsertidearot bytitgelp e024 i ang s antibody having

clpnal re ch cell bank (pRCB) or master cel

tm;@@h SP&W%@fd¥?§%{mhich a pol ycl onal working cell bank

(pWCB) can be generated by expanding cells fromthe

st er | oI

Mork BREED 3 TR Shel L £ 3R Snuahf AEGRE ELeEflds fM e aroue
congistimgpd byiiticon £92 cald arl amibodnygomprisimgime MLsandaéH sequences of

A4 ndiwhLd ' i £S. as 1. Lye i i
antifly SR E ] oA b EnRErao R A Braubiile s peliirom tre
groupurohbieting aof dnéilyodjoiti24aaml/@Bantdoodp comipdsing thepdlr proséd .sequences of
anﬁ&nﬁqoﬁge PWCB i s exhausted a new anpoule fromthe pMCB

ca [

b€ "expanded to | ay down a new pWCB. One
enbodi nent of the present invention is a polyclona
cell line capable of expressing a 10reconbi nant

anti - EGFR anti body conposition of the present

i nvention. A further enbodi nent of the present
invention is a polyclonal cell Iine wherein each

i ndi vidual cell is capable of expressing a single VH
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if the anti-EGFR anti body conposition is produced from
a conbinatorial library. WO
wQ 0002227 36 PCT/ DK2009/ 050217 49 Ther apeuti ¢ PCT/DK2009/050217
conposi tions Anot her aspect of the invention is a
phar maceuti cal conposition cdhprising as an active
i ngredi ent an anti-EGFR anti body conposition or

R nbi t Fab
s er@aqfa%cf iR SR AOF PSR DEORD OGF TOM0r 2
-specific blndlng mol ecul e of 5the invention.
- E R M ——

to heroap BSFR ¢freaals othes Eveh atbré prdfeh'eblw &eTst on@u’emblaﬁfbodles is

ons ar e ended mel i orat.i
capghlG QLT PRRTANG X P B R Seectint BF otisr an LR Tefiect to
humah BGRR. €Ttiid effdct is@bpeved famntilSodkeldgd siderod (EQar&prum)m,
a donestic animal, or a pet. The pharnaceuti cal
conposition further conprises a pharmaceutically
The aatoapttabdrethexwo pntitrddieslrib@dtriot E@ﬁbcﬂlmai bodytioooOpequently, the

prop%gtlofnro %imefn rgtzan?&)?{;%h Iaqlgtshb&%%éﬁt %i/)_/ gﬁtﬁ%g?rQBPSeition may be
betwaieh beartd, 950arauck as betwwmcﬂOmre!rﬁO% |pnefanaib1y bmwagezm end80%, more
ntion ceutl ha tlce

prefaO R B PR B leiPapf SREhosi s e sFfacYgeen 45 and
55, antfnasm@mxumatetyao%nt s with cancer. In a preferred

enbodi nent the admnistration is therapeutic, neaning

that it is adm nistered after a cancer condition has
Prefegsibéyche flishgnd seabnd anfibedies anprdf isotype dg® & asfigG2.

adm ni stration may be enpl oyed, for exanple,

adm ni stration may be parenteral, intravenous,
Exainples &f aptitediesibindiimiolte aepespitorstasanibedy 892 identified by the

t ] I y
res 2855 S0l A58 ccRURRED 1286, 120,
992ﬁ5ﬁnu0%1@6ﬁ§2ﬁ%y be in the formof, liquid solutions

or suspensions. For oral adn1n|stration need to be

prot ected agai nst degradation in the st omach.

For
Exaipnples of aatinodingiiding té’tqh% AaTe SRLPRSRR FYIbAGY 1974 |der(1)t|f|ed by the

pres@ﬂﬁh%nﬁ&r@ra%‘jahﬁboﬁlé% oAt Me@dntiPORIRister d&ﬁﬁﬁiklngrc%%s 1081, 1036,
aer 0sol s. harmaceut i cal “conpositions o

1042984 e H924; ﬂ%@\ﬂ%ﬁ W24, prepar®ed in a manner known per

se, for exanple, by means of conventlonal di ssol vi ng,

| yophi li zin granul r.confectionin ,
&y[b%b%%t%"'”g'ﬁl@ bl F&%Jtci%aia% igs. Yhretreed t%fgmd'me”ts the
ant.tsduyratdh@hgdg mcoosterwatmboasing\aamubrﬁﬁmglcombasémﬁ@ @DRe@4Nd CDR2
acltl ce see ence

B ng gnlqg n: The %%%
of VEiandpraeta Egoqyfg%hhv% 9”@2@%%0 ¥ CMPIERINg e DI Riaftigody 1024
addideslly préforRbyRhipri¥éd tHealBR faMil COIR2S:f VIPhadadie bpéhtmodﬂom CDR

and Encycl opedj a of Pharmaceuti cal Technology, eds.
sequghgrs P BR aqHepdies @8N bsgpynmin TRpER1Z e¥ampigai/c e Dekker

New York, NY). Preferably sol uti ons or suspensions

ctive,in ent espe al |y, isoto
in o B el e AEHES Pbine R wfiE RS £a.S 8 e rom the aroup
congistgat enwwrdsameat 1253, aﬁd) Im'DB ILikeois®, e dnliBodyr @megttting with
|nve I,on phil.i zed conposi t.i
antipay 104 B oot RET o sl Beasifo s BREBRRS 10423nd 1320,
2010/022736PCT/DK2009/050217 50 or together with a
In or% graé%%nl’ngﬁgEhﬁgéo?nrﬂqufsﬁlagggg%ﬁgt dotr)lgam Fﬂ&tﬁo e lbg?leg}n %ddltlon to said
first as@ secnd golibodies endre paslferablwm*sfutﬁenmtnﬁgaFﬁeansb@:hesl i zed
and/ or may conprise excipients, for exanple
preservatives, stabilizers, wetting and/or enul sifying
agents, solubilizers, salts for regulating the osnotic
pressure and/or buffers, and 5are prepared in a nmanner
known per se, for exanple by neans of conventiona
di ssol ving or |yophilizing processes. The said
solutlons or suspen3|ons may conprlse

o " o T . o o
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The injection conpositions are prepared in customary

manner under sterile conditions; the 10sane applies
W@b®&o/022736 Nt r oduci ng the compositions into anmpeci/BR2@9/050217

vials and sealing of the containers. The

pharmaceutical conpositions Fonprise from

approximately 1% to approximately 95% preferably from

tely 20%to a oxi mately 90% tive
In of R AU NIS A A PO D LY e LSERYSes &, Rird i PRGEEER
antitbddg, Whatemt daanthirayisifet 4n@/E GRRERIIBDAY infblétiild is @eRetebiaFom the group

cong%%@&g%p@qdighgﬁﬁoéﬁ[ ggbgwgrvglr&,theygamg@ acjgs3-113 of SEQ ID
NO 79y andl\al (£misio &aids Be1 2BATISEGE IDa‘NadtZ) @edmames bﬂ@Ht'bb@Ud #0030, an

i n therapeu a pro y effecti
antiy v 00 108 §DR3S RLAIEe B DA (SR S NOS WRi Ao kEb angntibody
bmdfn@d@“ﬂ@a @arﬁ@é@wp@@s@ahubw@w @rﬁt) ar @ntnroay Ics@atﬂél@mm.tmg the

|seas or condi_t] referred dosage
Dind|r et Ap R o 03 Do B Sei B GPBHPAdK roTighy Tees n an
enh&lRREMthdMYy tBEhanEGRER besaid Srst Bed/6€3bhd ¥ntodl N one embodlment
cancer, the overall 20health status of the rtlcu

the gorpRasHion dog’ NPITIRAIMIUTGRT FtIbeHIES Hbﬂ%m‘ﬂotoéﬁ b e?ﬁ%?”d and third
antifdiks, hford preferalslf nadhiithérsdntict GER antliiRlicdpeut i ¢ uses of

t he corrposi tions according to the invention The

pharmaceuti cal conpositions according to the present
The iantitgotlyi biidingply the sarae @pitae ddumtiboeat IBNhapbe selected from the

anti R @A uvaosd cbips dien DAt B Ties. pPlcis, P24, snfhozs

pharnaceutlcal conp05|t|ons i ncl ude preventlon and
t f PGSl referably b ,
The an @oomsc h]p? mgher Qgétoﬁ'% ?g%f!na&ﬁ%ﬁﬁlgnglly c%mprlse the CDR1
and mmmaemand:m oo‘:ammm:syﬂoa@l accor ding to the present
i nvention. One enbodi ment of the present invention is
a nethod of preventing, treating or ameliorating one
The antibaslies mgyrpe fmuladasbioicae edntainenh far adoénistiation. hiewever,, they may be

LS [
ar G A5 0B, S5 AU Pl
sepgratesiontainaly engikiof parts avith qnammalbody iB tagh €entainer As such they may
' - r Vi j s the use of an
be A e R E T b, | o of ¢ he
present invention for the preparati on of a conposition

In a kfhet Q@petc'f %tt%%ﬁndlr@?de'cfﬁﬁlﬁéé Qﬂﬂar%o@é%@i‘éh@%ﬁ ar@rb%mblned in

or nore synptons assocl ated wth cancer 1n a mamal

one biEpRacEicA AN MAlecwWanteferably teedignfstiigibinsinasmalsevie cpaipgses the
CD@thbé@é@%ﬁ %ncﬂpﬂalno% prafd?Sily 1l BAgH '\/@%egﬂences 8f iarllltibodies

accordance W th the present invention are indicate _
992 ené 1024 dihedirspedificindiag mokstlegnay b adsal-\Ryigklg-dasain antibody as
desEHHERE exX mél@%oﬁl %F?de'&r‘fk%ﬂidﬂ% ROERIE YRR &é‘dés@g}h%'dﬁm the form of
anong ers, I'l owm ng “tunmour types appear
a blsmeé@@ﬁtabﬁﬁaefr@m @dbisnegifie 86 \ores -2 diahagytas degerrtiednn Ilf@mt@rﬁ
rectum prostate, bladder, pancreas, head and neck,
and non-small cell lung cancer. 10Further exanpl es of
Antibedyc@mnosidipnizieasedras the Rindigceresifieiiemp! anibedippfe? and 1024

prefér%BiyUé’&ﬁ% t8bonk %ﬁﬁforé Bﬁrefséﬂti)rqmeﬂ%llsﬁ@nt fﬂ)erle?@lssﬁﬁep)\m tumours
quarmous cel | neopl asns Squanous cel T carci nona

in V'N@éo WB&%‘D&] Ofé@m'”%é’tffﬁf%'ﬁﬁorlfiﬁ 31N8| qells iy 8Re fo Wrorsgulation of

tuma'grarﬁwuchﬁrégbreggb,h i@ | | omas and carci nomas Adenonas
and Adenocar ci nomas (gl ands)

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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Adenoma, NOS 20 Adenocarci noma, NOS Linitis plastica

I nsul i noma, NOS d ucagonoma, NOS Gastrinonma, NOS
weq@one78hol angi ocar ci nona Hepat ocel | ul ar car cCP@DDK2009/050217

NOS Adenoid cystic carcinoma 5Carcinoid tunor, NOS, of

appendi x Prol acti noma Oncocyi®ma Hurthle cell adenoma

Renal cell carcinoma 10Gawitz tunor Miltiple

.endocr.i ne enomas Endonetri oi d enony, Adnexa
ant'wmtﬂn%%%@ﬁa%m%aﬁma@ﬁ%ﬂm@iﬂ%@mﬁﬁw¢ glypigrs and
antiﬂ&@ssadNOS X infhetiMy! Ffidﬂﬁmﬁlly?lwgh oRé @gﬁe?ﬁlﬁ’ﬁhmﬁel_ lsQAﬁﬁwg@ REAMositions with

seudo oma peritaonei ctal, Lopul ar an
the SRR, P1 %ﬁ”ﬂarrl%%ﬁi ayRe Aesigagd kaserd %éB%VE? Vfﬁ?ﬁﬂ’r‘ﬁf‘%%? of
antiiids @2 #ld 102aRnasse DASEE Bh MMECDRERI thEBY BRIBLAINOR pdicular the
ecialized gonadal neopl asns Sex cord-stromal tunor

S
CDRI'g%efot waeedissul osa cel | tunor, NOS 5
Arrhenobl astoma, NOS Sertoli-Leydig cell tunor

Furtﬁgrraan%ggc%/l ci:o?nnp?oséit%ﬂgw ?r?éjgar%grorpsrirsnilar effects may be made by carrying out
immunisation and screening essentially as described in the examples. Antibodies with the
same binding specificity as antibody 992 and 1024 may be identified in two separate
competition assays as described herein. Finally, antibody compositions where one antibody
enhances the binding of the other antibody may be identified by carrying out binding
experiments essentially as described in Example 16. The antibody compositions may be
screened further as described in the examples for effects on receptor internalisation, in vitro

and in vivo efficacy, binding affinity etc.
Uses of the antibody compositions of the invention

For use in in vivo treatment and prevention of diseases related to EGFR expression (e. g.,
over-expression), antibodies of the invention are administered to patients (e. g., human
subjects) at therapeutically effective dosages (e. g., dosages which result in growth
inhibition, phagocytosis, reduction of motility, terminal differentiation, and/or killing of tumour
cells expressing EGFR) using any suitable route of administration, such as injection and

other routes of administration known in the art for antibody-based clinical products.

Typical EGFR-related diseases which can be treated, ameliorated, and/or prevented using
the antibodies of the invention include, but are not limited to, autoimmune diseases and
cancers. For example, cancers which can be treated ameliorated, and/or prevented include
cancer of the bladder, breast, uterine/cervical, colon, kidney, ovary, prostate, renal cell,
pancreas, colon, rectum, stomach, squamous cell, lung (non-small cell}, esophageal, head

and neck, skin. Autoimmune diseases which may be treated include, for example, psoriasis.

In yet another embodiment, the invention relates to a method for the treatment, amelioration,
and/or prevention of glioblastoma, including glioblastoma 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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Par agangl i oma, NOS Pheochr onocyt oma, NOS 10
d onmus tunor Nevi and Mel anonmas Mel anocyti c nevus
wordiogeered el anona, NOS Mel anona, NOS 15Nodul BET/DK2009/050217
mel anoma Dyspl asti c nevus Lentigo maligna nel anoma
Superficial spreading nel anoth Acral |entiginous
nmel anoma, mali gnant 20Exarrp| es of sarcoma include.
Sarcomas are ? er of different nanes, based
PangRAYQTHMOpS, QT t"f %rﬁ?émfcﬁ HRrs dRCH¢Rg Seminema, pegpryonal
carcRoRE 6k sas lupRsiAtlefNdMa ahtl TASriddafiMdaene, chondrosar coma
arises fromcartil age, and | ei onyosarconma arises from
snoot h nmuscle. Soft tissue sarcomas, such as
Isoldtien Ging Ge e taNeY, vatihia deagachzonand enidblpaight cham estingedirs
stromal tunor (A ST), are nore comon in adults than
in children. WD 2010/ 022736PCT/ DK2009/ 050217 54 In
The poouees bf ganevating amaaniti-EBF R nexoen biinrehit aaﬂtiodmsomphsitixm involves the

isola§i|8ip %. %(%i%;egcgt hwa n@efap\p gjletﬁ)e@;\)/?t/ al?%g\igsﬂ rJ]aootleelnghit %hg’lns (VL)
frorrmijswﬂabtei soelrdehﬂ‘remigy gqmatatleglasrepmtdlm dh &y tane a4 edding phirs. Generally
ant I hodi e B AGCO dan (a t he resernt | nvenp At cell
a sutghis SRUPF Tor idtiig Ve ALY Ry %8%9!‘1 LCBt ISP R Diaiing ce
fraciagersuciansl biwod spéeat ordiont herepysanifies foor raanon-tuanayearsmal

o SRR b S ol B BB o Ry e oo
derifadrfsdm arvell semressing hurean EGFM vath delfis exbrbssmeag hireampBFR or

fractéosn%tgggﬁ)% %@Iglr o8 ?er%%yj yr%%gqrcg L ar'r%{séhg% Wé%rea ollegtﬁg from non-

humablrﬂlamrylallscmr tred:sgeelamwablsd\mthd’mntain istramdglodulin genes. The collected

h NS (W
Iymp%éag?? ﬁ%ﬁ‘mﬁn%e;[gfa%gorrbﬁéﬁgggnﬁgf d fP her t%yhéraéﬁjegr!fvaular lymphocyte
poplﬂiam eq. atlsdrdano Kieds tyynpdnbcythGnaﬂeeﬁ’n&fhrabb{pmatanuclagemttls performed
usinggﬂ?a%leﬁ‘% @tlaeracréell ds%%g éeve %%ﬂg@? ﬂﬁ% et%%g EFthV%E:eﬁa&at(ﬁ sort|n§ (FACS),
taklriglacb/a’rrlaliga af ||rmagmslpIaC|f|d:19elbsthhDe rexriegp @uatteios for example for B cells,
t [ [ t
plas PR AR BE SRy PP e BN B b gy RRE fcron s
enrld:‘er)ramdemwctlk respect taBgcetlarmasmanbla$ts aheioo blagBalwetisEven more
preflgrrasgsée”%%vrft%ef{ H eagfpgssﬂoar ﬁ;%tgi&féln@a(ﬁgﬁa% Iérgl)%oslatég ?;o% s&leen or blood.
Thewcelhstar@s@yetﬂmqmﬂned oircuddting pdasnavestis eanlya)tad;rrm cellleasplasma
n 0 I t.

blasgsaﬁgrg%gc%etﬁ%g agegﬁgﬁgon%d’]ﬁggﬁgge% |f1 ﬁ%g@é#ﬂﬂ@gn&( although the
othes égrans anay oy usddoteshiangeabdym ni stration i n cancer

t herapy. By conbi ning the anti body conpositions of the

invention with agents known to i nduce term nal
The dioldtion @hVih and ¥'n coding seaenceetdnseithehbe pefferoteddathebaassical way

' fuur
ol TREQS S 0 o480 A LERTTaPRPSATTIRANACRY, e o
combinatesial lbrang of ¥+ aod s coding seqteinnes paiesc Hagwever, in the present invention
it is g%%?%@gﬁggﬁ’nrrgitﬁ? \c/iglggs\g[? ne?ﬁrﬂ ap]dfs%B%g ity oqgﬁ%(ﬁ%bdles produced in a
humprabimmgn@i:@pomﬁ i poat E@FR @m@ptu@atgmﬁlfhls |r1\@l\@:s the maintenance of the
Vh ahst %gﬁﬁg:&gﬁh@@?é@g%gﬁm@&%&@{ &aerﬁ% eneratln aor\%ﬁrtoire of
seqdence patrpwhere daghpair enaedas,a w@biedle;ew}vchamﬁ\m) and a variable light

I LS - f
chaﬁ%@.ﬂ%&r@%ﬂ) dlng %g%g{faﬁldw djc\freo?@m%ﬂ’}‘&‘aég{aralﬁ Sh %ﬁ{lt?o%y prr@cmced by
the qtm@nfrpmwfyﬂatf@ seauemqes arsispletadndhis iselsel teraied iaveoghaterpair of Vi
: [

and ¥, B e R AT Bt CHRB SROTRYD aPA g Proforaoy. the

chenot herapeuti c or antineopl astic conmpound nmay be

used as a conbination for the sinultaneous, separate

or successive admnistration in cancer therapy. The

30chenot her apeuti ¢ conpound may be selected fromthe

group consi sting of adrianycin,
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cisplatin, taxol, doxorubicin, topotecan

fluoropyrimdine, oxaliplatin, and irinotecan. WO
wQ 0002227 36 PCT/ DK2009/ 050217 55 Monot her apy: PET/DK2009/050217

connection with the use of the antibodies in

accordance with the present 4nvention i n nonot her apy

of tunours, the antibodies may be adm nistered to

p ent s MAIhO a chepot her apeuti c or antlne | astic.
Vh a&a&mwd'ﬁﬂ &elrs H#%%Ipr‘?ségh'f‘i’@ tigB neanakinaiora Pb&@ﬁi‘ @rgpbtained from
mice8dridpe Gin@ ShédrBfops helsdaisfediatdimuige. pr esent invention

and di scussed herein have 5denonstrated positive

results as a stand-al one therapy. |naging Agent:
TherBare Lsgi_rebrbli d‘rﬁﬂéregt @pr@ihgmfmlthaj@nl(qemt@n,of yodriatelpaitsSsr Y))and V.

tpo antibo i n_accqrdanc t pe present .
encodbfdugRces: Bne SPERRRL IRt el b end polatinsb i ase V.
encoding@sastiededscieonisingletdatis poresieat _friom/:ﬁirytnphbcﬁé\-raobtemmg cell fraction.

in ottt il Biahr B3 Vo maS o SERABRCANRNSS Rt FUET fgemble the
duvebmy lof smlan@IVL e@qwme paiss wahé dérsor, a ﬂl@hﬁ’ﬁb&@ﬂip&ﬁ in&thaswitnas little

Isex essipg EGER., I n nnecti on w
scraipii =S BRAPRETGY o e Virsh 1o 45 FRRbens PATBHES o0 a5
desdrived anWROD5E4 27a0 (Ib@ebusmdoﬁpbr%bﬁtelférgn@a)r gi cal
treatnent of solid tunors, as both a pre-surgical
screen as well as a post operative follow to determ ne
The\MnaindtWrmuodmgeB@quenammay be atmptifisd sefyardtdly Bnd paired in a second

step. or)theyF;ﬁ igxpg‘ td nguc%%él gﬁfecta (?J ﬁfjorﬁﬁc'ellgtelt 8@@6@%\Pc%?cnﬁmds

Resuz8: éﬁéoBabﬂoe:kseﬂala’rﬁSﬁsPNABl%t UBAB-7848 amk\NOﬁﬂﬁ‘;ﬁﬂ]@QDﬂ)\/@second
apprgég?mv I\S]’/e%ell}llféeellfa l(fﬁﬂpga“?lr n an?%)alrlggr?g’éred r{d 1r?co%| g sequences
(Emplesinestiabri 9§2rieci e Aeida ReBr 2): 388 h38§7; dattapal estcal cl@édBioTechniques

25 koA, Bl 53 B HEATRLET e LS540 e

combmbasltmmcﬂytllce)@qoaaséamdﬂr cléniogpf Verard detBNAd&Babcook et al. 1996.
PNA@éQ?éﬁ?éﬂ@ otljug} thtSc?{ %té thesl)Js %rv?lt S%f&te gtjaﬁd%rfi hybridome
mai ml 'y qU|n 19 me-dertved, 4 ow o el
technigue cfollesed b'gascreemmg act seMdtion ohead mamtadaabi; ahtasubseq uent cloning
yr donain of receptors and inhibiting
of th enggd(’]&’e rﬁf&ge Tecept or phosphoryl ati on by conpeting
for the intracellular My-ATP binding site. Several

s BT AT 00 0 s,

wheeafpatngmiber pairy Reirds, th@%f?ézp)a@) resinsidle fonthe Hudioralo@®)une response

oo SO AR ARG L SR RS AP LAy e
stepbd@rréyidinala ophodyie- mnba)niagdell fnaation rfrorragaamim[al donor immunized with
hum'a:rﬂ;:E%Iflj’:gr?EB tallf?ﬁ}&ﬁ[jn)?@kélﬁtoosrl [é@ O?Qtrh@aéaho\?%etrllltfgcﬁgn iii)
obtamw _apomléamn dievlated singlegetls, ro:ngClﬂm disyribbingiselld frasn said cell
fractib&gﬁ&éigigp%\/lgﬂ %m p?]lﬂljséfr‘tlyaso;f P%gns'é%n ng f?ﬁ@%@@f&%&{n@ |nk%%e of the Vy
and é/mbdinmales; in @ mutitpldy averlgp exiehwdre RTSi‘fﬁlafprqnedur(er a$ingnademplate

ceri{Befthdr? sfia RHfH 0 SR CeliDiafl 4 Ufsbhaly Geflithg a nogion PCR of the

linke@\VEGRRRY . cddingardingr Prefidyalell rtbms;elatedw@ogmlﬁta Yhoalyd V. coding pairs are
; r J4on are used in

S B 1 S peut 65, Exapl es
of these include e.g. antlbodles agai nst HER2

Oncé'ﬂ?é’@.? Bhd 02 &{L%né’@%ré @é(/%%e'eﬂ)genér%téﬂeé sBfRihg procedure to identify

nbodi nent s, e anti
Seqwmﬁi emmﬂ(mrm&oreﬂgvswémvd%r%%tyéwwﬁ@n &GhMassociated
present invention are used in conbination with an
agent known to stinulate cells of the i mune system
such conbi nation treatnment |eading to enhanced
i mmune- nedi at ed enhancenent of the efficacy of the
antlbody conp03|t|ons of t he |nvent|on Exanples of

o o, . e
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10typically being adm nistered with doses in the range

of 5to 400 ng/n2, with the | ower doses used only in
w@onneezi’Bon Wi th the safety studi es. Accordi ngb@T/DRR009/050217

woul d expect that dosing in patients with anti bodies

in accordance with the invertd on can be in this range

or lower, perhaps in the range of 50 to 300 ng/nk, and

still remain_efficacjo sing. i /n?2, as opposed
antiges ¢ RETGTRFe R4 GAkD . WAL ERRIRCEUAC HBUEN 159Gy o o §xgacsiular
partrdseasum{atag kidaRth m,nlI,Jl,5§rhtf/6rﬂ§‘/¢1;rﬁgr{3@r]t§Bgthie_ﬁ‘doﬁnaénstor the complete

conveni ent. i Nng [easur enen at is si gne 0
extragedilgndorpaip @ﬁ‘?&g%tfgealsI'”Cﬁid?éQUtF‘?téﬁPP'h?% ?'@g?rbmHH"GFst@(.EGFR or
SNPEN6r PacpeHtd BieRdbfi INfhenedndon seyaédcaatsfads coehBihtanal, a phage

. (Cetuxi mab) includes an jnitial 120 m nutes |V

dlspfaafﬂolﬁ%qeereo%anzf@oang?  enrigN TRa R\ VuRaliR|codigg for ntibody fragments
bindingftt HEFFS pdr t2 86teBBiNGR. These dosages are recomrended

for stand alone treatnment as well as for conbination

wi th radiation 20t herapy. For Vecti bi x (panitunmumab)
In ofideetor mic@AthRrdlegsito afinitsam smpckigitadithe astides wyduce@th a humoral

ST NI A X T Y

screbﬁihgipﬁiqed?&e‘_ooﬁhe&ofgmw @a'@sf,tir‘l'brl\dBKtoEijHin tﬁeati)r’_ole&?ﬂ divgrsity possible.
weekl.y infusions of a. majntenance e uptil .di sease

For HERPEL BiTBRSCSTHE "SRG e RLFRE lfoleald Py cBine g r e aXgssed

individ el 8aliey agrantibodytfeagpadniteetg. 2bBevel aif) r as éididendth ahtitbaues using

o 8 Wk TS5 R T Sl s cot. o

repeioire lbabaiss/dntibotice naglbeSscprendd ctwithestliimipdtion R for rddivity to EGFR,

for Bl R BENAY sRenEEE FRe eCIBEGRPIaERR Gy i dor the abilty to
inhiteigand (ef. BEFbindisd taBSGPRs®er indibitiintdl phosphohdatiah, induction of

qnt.i lﬁgﬁgqnt [ EO(EH es (Erbitux and Vectibix) used in
APORIRAS TP T L08R " Dat a from a six week toxicol ogy

study in Cynonol gus 30nonkeys showed no signs of skin

. : Rt ¢ : .

o430 7 22! R RIRE T BBy LSO R o o
humian @at wptidnally cinameEgafs drivhinmeamaed ondiesud/onkey EGFR peptides. The

. 0 / / ' ' it .
et PGS S oL S bR Rt e RIS RO B Rel i,
humiahenutantdi( i R axtcane!lder dunain, atdraynedtoignts BGEEROeKiagelbutat domain or

ol S O 0, T L A O e

or plated ddBing gcrieeniyig wiliegirtive Fumbbidzationeneasus mayi tia aded azamklnghe

o550 004 BT LTSRS o2t BB gt

neutnaizipigtandioaprdectiye wdectzptidodies Capablehsf et towesslel antigens
o300 T T Bl BT PREIREIS o vt

phagendiaplepfiltlance with the i nvention. Conventi onal
i ntravenous delivery wll presumably be the standard
delivery technique for the majority of tunours.
The Fesesanant EGFCopmtedts unedviprderaamingunay beexpressedrin bactedsd, insect
cavi , ' il ,
col s Bl ETs G Rl e oo IElsiy s S gpee sfbteteing
(inclading glysesyiatioohthewyotpine aee éxpresnedivn mafmpnaliehtcailniThg BEFGHECD
: : [
o B b D8 s P ATE ol LB emrgne g
intracelitdanregiposydiey wmay bealfusedteattiiet prpteina tpincrpasa stabflity: If the EGFR

protf i OfescRBlitiS] Ben BQHRBHONZRHNG SR Lbafid SHbAAS
screghing. Inwaddiion énthewrimarydeieaning desnibed above, 8lseeenilanesagening may
the anti body. 15As with any protein or antibody
i nfusi on based therapeutic, safety concerns are
related primarily to (i) cytokine rel ease syndrone,
i.e., hypotension, fever, shaking, chills, (ii) the
devel opnent of an imrunogenic response to the materi al

o o o o e - e -
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25 present invention conprise an anti-EG-R anti body
conposition prepared according to the invention which
w@eaneeaTderay be | abel ed with a detectabl e | abePCDDK2009/050217
non- | abel ed for non-|abel detection. The kit may be
used to identify individuals*3nflicted with cancer
associ ated with overexpression of EGFR WD
2010/ 022736PCT/ DK2009/ 050217 58 LES Exanple 1;
be peyTgHRGty Mo?rdshiiengdierNaifians & Fr@sseFXA %HF?%Q‘CMG false
posifisal e BALB/ c, strain A or C57B16 mice (8-10 weeks
ol d) were used for inmmnizations by 5injections with
different purified proteins in addition to EGFR
Genenratly empiuadiighg| asshls areGiitable ¢orahé ycraw@ing pbifente@iithe present

, ot ej R&D t t#1095- ER .S # E36
inveflis Sy82 8t AR pel Ko Riuhe Aenm oap bt Bfmp i poT, ELISA,
FLISA)endrmirané asddyes.gr Westehi iasy, dnagson BER adFALCERHd dssays can

.. produced as fusion proteins were used. consistipg of
eitn B REFB P widbt Sy B AR et -G RO P enifbsciracuced from
the dtfGbihcesadreoding enaidi agd 6, gaikatcibe Blvert thatrkks repertoire of Vi and V.

confGER VoSSR b 558 bl it Ehorr o
screEGihRR Maseves dh &icestréaning-dofbireasral librades g iamilinoassays are

T N T T A
displa€, riticabirerdidlay, bactagdi aorfate Bsplbgyebbt ddiplaly, Calergstic viri@8 display,

RNAPHEEh 1o SR dREIRb I8 CHP A O 0ot L RRESY. Tody 5.

2534268K. ) expressing approxi mately 107 receptors/cell
were used for cell based inmmunizations. Cells were
cul tured in DVEM nmedi um suppl emented with 10% FBS
The Mrend|V, Bairieneodbey sequenBed\baotedindhe s&adhiGodreugenerally subjected to
ruva % Penicillin.Str. i n. Bef :
seafelbi o A AT fecl S EER S o B BuR S REiyar e
divewsity Im fhieyGIDE regichsrie stismeesl dubit ialsodh@ Wt hndydfammiy representation is of

. I i i .
reoBERGR btad Ok, ATMERSHRTNS VR P AT g
overdll sivedify nftharkds i bindingrasiibodiesisdBted frogh eneé bemBBSanimal donors
. . . 5 e

oo 8y @R RSBRUET OB, FE RE IRV CBrr,
CDI?ﬂﬂ]m-l&ank_i @BcER_ILH aCBRLA@and GARIS) lasss!smeriec_i. IRberetdre sequences with

| .S . , o
o 40 AL L B PP b R e v e,
thesease alsede2biedr Pricfaralslylos dxpsete GRS regiat ofdins variable hesavarchain

oL P SRS L L BL o hano v
sequmeeipaiss eareba taksd. soBonrily adjthenzmiabilityanf ¢heaCOBpIStregibh.dauring the
i AR o B LT BT8O rogons
of theomsablée negiominupartic@spo rsefiratfdarhéwork segisre dPréferably, the errors

: e - T .
oco G RIS Mir bEPAOKTR BB o6 500h it ERSBo bk ehtences
corrégpond chmpketaly omatgéasd 8% tb thasatad the gdrmiihe odginpe.g.csueh tigat the Vi
sion is stable and the injections
a”dgiﬁgﬂg”%ég %%@@@W85ﬁ+y st abl e enul si ons were
adm ni stered to mce. Depending on the schedul e (see
! - p r .
Whel APt Snirog S Mo R Pl I oo LA &S HELAR Bl oncoding
Vi aad |V pietre isvighly rapresentativevot thegliviensity see0 apthe@enetrdlesgilin a humoral
resp%Hy% ) &P%Gpﬁr?r%%'n@gti@rﬂ itﬁé‘%@%ha)%‘%ﬁhe 'oOérﬁfFEbé)cﬁ]fﬁtlit%f &ntibodies
pertormed subcutaneously .C.), Intraperitoneally
exprepsqsl fjorog doleatign eherlected Vv and VAcodieg peirmelsoare reheesantgtive with
were sacrificed by cervical dislocation, and the
spl eens were renoved and transferred to a 74 pm cel
strai ner (Corning#136350-3479). The cells were
macerated through the filter, resuspended in cold RPM
1640 with 10% FBS and centri fuged
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10at 300Xg for 5 mnutes. The cell pellet was

resuspended in RPM 1640 with 1% FBS, filtered through
w@280/0mmeyringe filter (BD# 340603) and col | ee¢ BOKDY09/050217

centrifugation. The cell pellet was cryopreserved

after resuspension in FCS wit4h 10% DVMSO and frozen

cells stored at - 800 until FACS sorting. FA CS

sorti of _mJ sma cells 15V al thfroz n
respgp t@ﬁ'b%%eég'cl}&)éi"gth? 'eo%tpr%%eéﬁra hler EPV‘HB'S? anigals. An
indidaktiof Ub@héﬁhéhhb @Qeéiﬁdltg/ lof %@ﬂﬁédleé&(pﬁbss’eaemﬁpé doIBBM)n of selected

oetal bovine seru
\C apﬁé/ '8939ﬁ|r? @resr\ﬁPﬁsPW@t'VeA?fttg% SW‘%Q thP ﬁ”ﬂl??dr'ﬁs rﬁﬁé by
dondﬁgﬁan bebtdmied tﬁ&%m&arlﬁg‘ﬂﬁdarhiﬁﬁ@y ftefd tovardsnge §é1§ct§@ bhegens of

h 50 pm Filcon. Cells were then Il eted
the (ﬁ g%’@ﬂ déh thqz]spiec,tﬂmtp@‘ghwaphbozh/%sp%@re(s'sgﬁgprrl\,q)q;qjlﬁgtjonaqf(§elected
Vi a$1ti erd:@danpbfﬂs ﬂﬁditm@%t%}lé&ciﬁ&ﬁ/ c%mﬁé at@@ba%s Ialsf-pressed from a
ecific dilution

to the s
CO”‘%,CB%Q e? H Bfd Xpﬁgd'@ pry7sran t@eﬁﬂaé‘/zﬁgf%theh BéiEQEFean
spediicit Qbrr@l@te@lvﬂthl the hbmbsradsflauﬁeﬁémﬁqwttbward@e\mucsh MEdiRg reactivity
er

S Wth F buf
can PRgoieled. AR BpITER 11d HESe P eRbe Qadeaciply of he
|nd|v3|du7a®9nt(bbdlé@fdxpl%bséd3frdrﬁ% d@iﬂéétﬁonM@eBB@\/ﬂlafnﬂﬁfL)code@alrs is
anal Is vvere subse uently sorted into 96 well

&t Qe”@cﬂ'?t tning PCR reaction buffer (see
bel ovv) and spun down for 2 mn 400Xg 25before the
were froz en re. ed as
EpitGps S BRRIEY ey et PERBLR (1B b R SHe TG ot
necddsakiggaclofie sagnether. Wreavy tyimgpethe Spltope-@l%dflblm(@f% amftibody

molgiL e o fhseed AR LGRS0 RTIEE PG fsefled i the primary
structo@utie hzget lan@gemf Stjhepéﬂtldaﬂd]a\/lbe ottt iinegr 284 uerlifoeﬁatlonal and
roceau

may e R g & S Rer Stsse ety beRabh ESA T SR &R Sl faceigmon

reso\ﬁ@l@(ﬂﬂmmﬁﬁ@mmmﬂieﬁﬁﬂr%l%eﬁﬁpﬁﬁd @ de Ipytiodally selected

. nest. PCR. The imer m xe used in the esent .
u3|ng)§gﬂ%%}se %erﬂugn%%rfc{ §t91c&%83ta Q‘Fﬁre%%ﬁ% ext&qeﬂ@?rsreglons or
conszairegion$ oftipltartygi argighadrdiee miag bt debighes as aphdel of overlapping

pep R b A S oA TS L LA R BH: ARG, Schaaper

WMBY Epiaigadapimgbg BEPSCAND iro dradiunelog Mattbdb dizadiap Eedwan Lefkovits

7 e AR AT B 2RSS A0 e

moré Suc¢H ;bemutieawmcganeraﬂy ga rae iricatibe o9 fheveplitbpd i dfichy.¢fowever,

l%?oduce ﬂﬁ 'K[t ed cells aﬁr vepl a ised

pep ﬁﬁr%t”em?W C%Sﬁé pﬂﬁr 'PI"EJF%S% ¥ EPY U5 KT’ yﬁi‘-'tr‘-@?.s raise

agaihbtepretemacesu duritifyens, ddthedliet to agabemtdralhﬂfspéﬁfld tnformation and
cont ai ne

due for BBl IO B TG e p L TREchRA bBtger cnemibgpieind a
prot&ih aatigerRidasempandd tw droantibBiaandia pBpidee gdagecorddimethasaSor epitope

mardB RO Gy el dR AR TR oE 300 TG BRNy DB BArigag. s by

selettve apiitopsn rrfalsklacb usiog eristing et mieﬁmeotaarﬂﬁombs rReafticedbinding of a

ub d f
secdf, BFBing,= i aGhdRs Paicee, PRS0 s SAR=ly BricBta frdnared
or ovzelabplnﬁ@lpltmusn Bpitdpe rﬁE’ppnﬁd]By dladties nmkmgmndoﬁ tecpetbrined by a

numéﬁtoff @@ugg@ss%lys éb%‘g IRg, %uﬁn%ttregﬂa% toi% % éﬁ&re W%ICh are well

knowrd hhtee BERe 1geBittal ehsl. ¥&I7e Jpdol. Biaied 71684 H6R6BAEaZ Carmot et al. 2005.

C ket 24 96-wel.l plates .
3 VEdeE et ba Db anolied el ghihehid i s o e B B epiope
specpbﬂlcaty@sameEGFRtambddla$ is-tR@ €elaétionrof @gcdpenrgutamiarin tHeepresence of
nested PCR step, 96-well PCR plates were prepared wth
the following mxture in each well (20-pl reactions)
to obtain the given final concentration: |x FastStart
buf fer 20(Roche), dNTP mi x (200 pM each), nested
pr| ner. m X (see Tabl e 4), Phusi on DNA Pol ynerase (0.08

a2 o~
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an overl ap-extension fragnent of approximately 890
basepairs (bp). The plates were stored at -20C unti l

wo poivloea73@r ocessi ng of the PCR fragnents. ThET/DK2009/050217
repertoires of linked VH and VI _ coding pairs fromthe
nested PCR were pool ed, withBut mixing pairs from
different donors and were purified by preparative 1%

a 30el e trophoresis. The hu n kappa
a”“@%‘ﬁ(s *élﬁtc ”P@hPeBﬁ PCSHSE FLRleuResRE Eefgffpﬂq Adle ggne(s) of

mter’é@ M@b%&ﬁ@%%%%&é%%k&él WNIEK balhoSdic®a ittantigen(s)
to the Vi din n of t

e ,pool P uct s_ of
that pre,impgrigfi Tghie ve 09868[‘ E’éj t'b%\?rﬂt@of’)t?@‘ﬂ:ﬁb‘sﬁf‘ﬁ%‘f@? r)ﬂ1
epitdgRPpa const ant | i ght chain encodi ng sequence was

anplified froma plasm d containing the coding

sequence of a human anti body with a kappa |ight chain
Produttien oeachntbBGERnEbodyngmpdsitieh donEsttgoe V2akdf V. coding pairs

Fi nnzynmes), |x Phusion buffer, 5 dNTP mx (200 pM

each), hKCforwv2 priner and Kappa3' prinmer (Table 5),
An amtldoqm mmpastltroe mptm;tmemnltmsnt(olﬂnangb@bbodbcechfrmmtaaiolyclonal
expr]eg? %)Jrg&?IPhne 0 8 Tge%v %Qe%gz“ )(:?n gy\eﬁ§Ué\/sae e@%%doftsj%llgwgg this
appoacl) th@EﬂmldiGE\‘R aﬂﬂ@d;eslc@anmerptmnﬁed’ fam thd eeactm @b tai Sﬁ@gl@@l@paration

oent, was fi re aratlv %

it AT i SRR the Rl P BRI R LR PR ooy
compbsmmcdmrmplee pwicess. Webe auﬂlbodwtompos;mnm iappbducee th mnck than one

fra t pastant
oior B4t B IS ol PRCE Ranibod Sort SR PR BR SRR inoning e
antittmdiesvatdiagd feorh émbvidualPERrifjesDsyplerrtatdras frwmlaan‘&))loreactor
cont ai ni ng: hunman kappa constant encodi ng region
fragnent (1.4 ng/pl), purified pooled PCR fragnent
One(wiaydofmggdsicing mnembnammtlbgdwmmmoms eddribed mnkOraddn/061104

and Wﬁﬁ?@/b@ gfeugg gerzftgrleglg % 5r¥> ﬁ%ﬁsﬁb%ﬁ bk?fefe?%gy TIOIe method

des@ribed YhereihKi€beseen pita- Spm:dlcrmltegrgaon pttheranbqdyeedinglsequence into

. bi . owi .
the nomi 2 PR M S LRI L1 11 0, 2P VOl ghpins are
mairgaingé @, th@lr piiginaltpaitip@)during pradactan. Fgmler'rmee ttless site-$pegific
inte%)g}pﬂza r?]aﬁﬂﬂt ; Evgé Réﬁmo aga%sc:tesl%é%%@eoé Fo g\éveriél\r%de@}’essmn properties of
the ingivideelraciiain the polygnazleeVknaar expectodimpe pery sénilant Gererally, the
L ﬂ%nﬁ
metr‘?‘&:r ﬁ?ﬂ\é&gtgégc?%%r}gt 9 at o@E%%I@ﬁltH ﬁyrquéﬁm#és%sre%érhlon sites;
i) arsexpuefﬁmsva@mra\rmhaﬂ lagst enceregombinaske eesognition $It@rﬁg1ﬂhpatlble with that
Mok E%q\ [
of th@f h@f‘gﬁn-g?ét%n Jf\écgo}fggloh %? ?)éﬁregbrpvectti}g Ibg ﬁaﬁééfbf?fnp he
selegied WraaildéfL@@ﬂungmalrﬂfromdhn esreecleg IvectQ|5tA arm(pgetsgpn vector such that
o DR Bl PPadhfiRl B4 B SR ORNHh bRl et
transﬂer may Ny be @Qj@swy ﬁalne scresiing v@:tttproaldeytlcal fo thReexpression vector);
iv) tr%ﬁ&@&ﬂo‘n' df ?neolfms‘?)é@lr ﬁ&ﬁ{h%gzoﬁ&%ﬂ eﬁtﬂﬁ% cttc?rQ aHi g%c%? coding
econbi nant asm er o cogna
for qcraptpreblque eapdblg of cmeirmgotde cecombimasefrecognéion rszie$ mlrtheﬂenome of
: e 0004 | .
ino AF SEURERELR HERELOV] iah BEIEaL B EBRANRR g B ne
trangfeeted apst ce(}end &h skpiessing end céllegtingthe antieedy eobtpsitied froen the
r of at |east 4000 cl ones was generated for

po'yE'%RgeC%ﬁhﬁg WD 2010/ 022736PCT/ DK2009/ 050217 62

Briefly, the purified PCR product of the repertoires
Whénf Lr‘nﬁli(ﬁ&jmlye'r' (Q@dorvnorefgfdeln’ﬂgoﬁéé e us%BlférCcﬁl@ c,IoPnptoEi‘ﬁon these may

human kappa constant codi ng region, were cleaved

be eXW@ISS%dw@F rifiegygsiidiainines way snilar to rnémtf@@@@mftm%wclonal

sites introduced into the termni of PCR products. The

cl eaved and purified fragnents were ligated into an

Xhol I Not| di gested manmalian 1gG 5 expression vector,

00- VP-002 (Figure 4) by standard l|igation procedures.

The I | gation m X was el ectroporated | nto E coli and

M P — . T -
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Briefly for the ELI SA, Nunc maxi sorb plates (cat no

464718) were coated with 1 pg/m protein (in house
w@eadoesadd, diluted in PBS at 4C over night. Pp¢DDKR@9/050217

bl ocking in 50 pl 2% MIk-PBS-T the plates were

washed once with PBS + 0.05 4 Tween 20 (PBS-T). The

pl ates were washed once with PBS-T, 20 pl of 2%

BS-T and 5 pl e 30Fr eeSt
antiSesSslar Sxap B Aipeoedaa HiarDug Oaedd Sivaae iedcntibodies can be

mixdd&rtep ptiefitation olbe packBged indsepBrale @bls@6r Mikinghprioh® dndihiegation or
hed once with PBS-T 20 pl per well. Secondary

forsgﬁera%%@m ISEBIQpat - anti - human 1gG Jackson, cat no
109- 035-097) diluted 1:10000 in 2% m | k- PBST vvas added

Preftewgfm'tagr%b |%r(f caghggﬁg%f%%géw V@Dg ceﬂs ceslls myeloma cells (e.g.,
Sp2RQ0% (N SWEAIZH RErbblASROARH @5 ORH BTE Sankkimpesradidéchunifiecells, such as

e B3t F e S R e EB o gate e roaagmag s karyic or
prokahatic valss, sudhudzaplant detls, isest dells Amapt cellb] fandif Br dati e j ehn also be
empl§iB;  Piteuficht cHLEorHRTER Phn 3o ot S el eeriRred, oaayion stes
in its@nchfe Mhi hestaell lshbas atbo flkAthirde tredt iod seledtioanviticHESioRerably linked

to th R 2046 e, Tag! jo 45 Qe (OLEIECt B iaarPaRey. S0 GYL TLED
intedrated dor)y of @N\érﬁtl EGngIKb P ekt vdoad or Ehﬁes@d)d \‘Eeotm'rﬂ%\gment in the
tea t.o
'”te%"‘@%%tﬁ é‘&ﬁrﬁ%aé?té%‘ %I&&ﬂ E?II”Q ‘T’IIIE%{]{ Sjtg el ¢ Piﬁ_ﬁ’et‘aﬁ?'I‘%%'z%’at'O” n
the géWmhmuo%sadeAse[Ibéxem a\g.. USXB,B%MB 77| Priefenably, JUGBH A¢ll ohly baed single
0 ensi on

inteqratiorLie: Mo igoBaad asF B plicing ReBighsRPRIRET 3 i dwearant e so-
calldauigegowent |y 10 pl transfection supernatant vvas added

to the cells. The FMAT signal fromthe reaction was

nmeasured after 6-10 hour of incubation. The data from
A suithele sgpressipngectocargprsss bitacon2datiod. reéégndlbntshe ntadthéng the

recogribgr%gg r%o |t|8ﬁ%|te(i6,ngt ?Uég%ﬁﬁgwgémtﬁt Qeﬁtﬁg%s IJ%&gf%mon site
is linked tdhe saitabieeselewios geos differamt fromtthe s@l&@t‘bnagedleamam &pr construction
of thterh% £ ce:hzgelgelgtéo% ngg %]leﬁ %Péf%%l?‘( mIIPﬁ'tIié gr? Jn%rlnél &ét%ﬂ rlle synthetase

surface” an rar Was dereened
gens {@G%), dihyfiméitate nedustesegene ¢€DHRAR), |a|mmmaomac|nomhere<ﬁ83dMIBIdFR may

ve 7 KRR e AR e A TloePgM 2eRRC Fhnidiek P Yior may aiso

containrtee miiffegent irecdmbdeat eas sagntion itee toedowiiott fecoinbidaserpediated

cassslfeg: ex a%?%@dﬁéé oé@%zgﬂ?p?& %&Ef%y%ﬂgg%dlﬁg%eg oFgorﬁ&etjg“alntegratlon

of thenteetoe RMGE iy dédvobed (bamer\mealeZQG)égathlaIea dray Bateal 994h guitable

' I
reco\%ebrl ﬁégslxg%%gﬁﬁlgﬁ gﬁ%éo v(\}e?lollsn?)y\f% @E&%\I}u@%&gﬂ ?J]xr_%%.lattP/attB
sitesaPdefEtab§Ahd irttegrating \cactdr IrﬁearEGERpeIeh codig edrtavewbenerthe uenstant
e Y ol Bl OO 86 A8 AR g v o
V. cbding pair frhertharaiegsing veSenoe feeconn@nt/egona mdce alremie present in the

B ESLEPC08eFSDSL I bR ST BB oo

preseB88i4 tieeldctdraaneitherdredthe entirel heday elckin n0rustaré\neg)brat(é§1 to CHz or to
I n
CH4E®§H§%§n§ﬁ§rﬂ gé ?ﬁ’ eﬁ@%&tﬂg F%ﬂ%ﬂ H% %Qgé’”{mr gga H S %\'ém) The
lightaohdingddpptloe Lambda eoraﬁtameeglwemyeéod:zet prdsentiphion thtreJnsfer The
Vv :
ch0|8e b\gtﬁgﬁgé@eg;f C%Rg%hpr%g 0?1%3: esr'eﬁfglﬁ g\rr]lg oeeﬁ)&ﬁ ?{anﬁ'le Sepeening and
transfellesmstd‘rm osgd.dhe @bavma:@uec%aribmjglm caRdlel seldctey from the isotypes
sequence anal ysis of 220 clones, 70 genetically
di stinct anti body sequence 30clusters were identified.
Each cluster of related sequences have probably been
derived through somatic hypernutati ons of a comon
precursor cl one. Q/er al I ~one to tvvo cl ones from each

o, o o o o N N T - Y 4 o o - o



10

15

20

25

30

64 sel ected anti body vari abl e sequences are shown in
Appendi x 1. The nucl eoti de sequences i ncl ude

WO eEbO2ITB6 on sites in both term nals. ConsequerdT/PK2600850217
correspondi ng translated am no acid sequences (using
the third reading frame of t4%e DNA sequence) include
in the NNtermnal, two am no acids which do not form

1962602 T0PB 0P eloRdnig X2 B, D B0BI0R: FEsfetny oRPRRABIBEGIc2

and/bo rgearmumgl hleWxpressivd véctefot s.t@gmﬂ@nnmgﬂaﬂt.@@bﬁhe anti-EGFR
Bi ns and erfams\{uVIl e domai ns.

I
a”t't? Pd'QQ”“@g'C?‘? confan '@B‘&lﬁ’é‘?{ﬁ%@rsscﬂcﬁ%'vﬁpf‘t ?‘?%‘P oe

dlreétﬁ*@ rﬁg'#ﬂf@véw BREkpfeRbA dFeash anthe Vg@NnaN, chlingFiglrard ifustrates one
am no .acids - TVAAP- and ends at the C-term nal

F’OSS'NR@EWO EBFI e %‘BF‘??S@Qé’eBtPr BOWHWWOVW Rt fesipnstze
posdiem VL sequence when referring to a specific
10anti body excl udes the Kappa Constant region and the
two N-termnal amno acids (LA-). The term VH sequence
TheWaaster eff the selBgtet Q/Hans p@a:bﬁ ing pains fromdyie xrebnidg sedtbrecanvise

d fi t
pertQygisci i eI asord YR ke BV Bay e i eRlY
expreksioe sectdMAolpts Bbttawash e erarng oaimd pbat PesfarbBlgl theiv,eind V.

oo BB e B P Vo b S o s

desﬂ’@f végined tResdlected Vafahe I\/Lfcbdiﬁgbemsi arertrankiepricd 36 thenexpression

vectgh%l c?lf?gy\@i)g 8 Ifst?rgryt%/ emrgs%lgrll gg%?rﬁil%g%tsmm%a%ve %’v’%’ys of transfer
mayEEd ldedspéssirbd df EblsSAeenB@%eOfor tsfieerﬁlceﬁeShe!\éXFEemctor the

ave the correct uence.
iora R vPEPR P TRORY PG FBR PR cEinprg pelpcted during
scregaingoehivh bie sitnetedtimbileyscrasing/expredsiosis/eofor.t he ability
of the cell to maintain and provide energy for
nmet abolic cell function and growth. Metabolic activity
Metlasisdyrstranséechiag e thudrictduidssguuendesieto dJsosd lckl ateHepwmamatherat. To

ens%%ﬁ%—gg%g@({]@eggﬂ%toh%gy ?i)l g%gfoqgé% g%%.lgt e p?rgwggd %etﬁg?logt cell as

wellr Baslig-frefecabdy aacbsiplisttesl bM‘uoetrarIMoJm eka pllaemltb&rwbdllng ¢he
CtLVkL. le ce e
e ey S L PBOB b Tl LR R g A prease
used/togbther with bhost crelltvlecis)r eyser I\Aethttmecmpmndmg scondsass e@bogmtlon
S|tes qulag?tucreﬁ CEIH% tﬁé#"g%quangfelc{g%t ?Bllk' r%gg* % Ca'ti 'theqlb?aer{/ o?expressmn
reatnen supet na
vectoris Hamfargedilrﬁd theast! livatn orEGT{IFgIarﬁacmrdihesaby obtamm@alporyclonal

cell @n nP\ﬁ(gn ve nyat aenFoqle%l}gJP %&QS%%XIO ngg c%%f)\égl'aégfe%be@prédividually

into theahst eell, 8w relyy gemerasipp iastotieatieh|o§ individuadéelMimkes (gachteell line

prodY}Qe égég lg)%tﬁq% Cgé@ér%gr qs%{e %g’é 'E)hGe %elll\fﬁesc r{eﬁ%t\éﬁmﬁ?é]ngﬁsfectlon

(indimlduaqurpslynloeall) atel tban sdl@éctatl fafsite enqailfmletegﬁmtsa ang adapthe to grow in
0

sus@ABH AAoh D 168 ehicS Ry IR0 Rol P8 d ARO00IoB el Bhor o

transfeetis [§ éredteahsifactioh/ s pelorbiedHBByvid Calyl, theviedieid gal wrl ks are

analggegje%nﬁ%rr\yi&gr%\%é%ttgo 'ef?{aﬁoa\‘/gh%ééﬁg§%ﬂ g%@% %yﬁ)?(%éu%tlx}ﬁ F‘?eferably
cell Wedslwittm'nmmrrpaeolif@@@orptatesemhdaantlpo@pgmregsTdIelemlaa%sa}mt@i for the
oond PR ot LB Ind 2R NP sl REHERS By i e
indiidusatl eall lines irbapediefioed @tie. Genaralgt aPocloRblatasenvestidank @MCB), a
polyhlgﬁgr\]lsrg% rcﬁ'ld etsllgoragkgﬁﬁé éna?érgéspgorlzw{;vggﬂ%aée fbgﬂgr}%lnagl} are laid
dow( frefrethe rn)okyckmaaleﬂeé tige.MheqrolyeionBlL deBAIne éaglsneratdth by mixing the

difference in the levels of nmetabolically 10active

cells (MAC) was cal cul ated as percent of the control

supernatants as foll ows: These val ues were then

used as the basis for a supervised hierarchical

cluster anaIyS|s (clustered based on react|V|ty |n

1 "~ AN\ I Y R o o ~~ .
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151t is preferable to be able to screen for functiona

anti bodies at an early stage in the anti body sel ection
WwW@r@oAss36 The cul ture supernatants from 83 2- nPCT/DK2009/050217

transfections were used to screen for growh

inhibitory functions in a pr%ﬂi'feration assay

perfornmed using HN5 cells in O. 5% FBS. Results were
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Schedu- le, Muwuse group Strain Injection 1 Injection 2
Injection 3 Injection 4 Term - nation 101 Balb/c Day 1
w@201p9227BEG-R (R&D systens 1095-ER) CFA s.c. Degr/BK208/050217
pg rhG+ EGFR (Synphogen) IFA s.c Day 56 25 pg r hEGFR*
(Synphogen) IFA s.c Day 70 2§ pg r hEGFR* ( Synphogen)
IFA s.c Day 73 108 Bal b/c Day 1 1x107 HN5 cells CFA
Da%( 28 25 pg rhEGFR* (Synphogen) |FA s.c. Day 42

Theigipgiie MEPESERTS A | . p.

Another aspect of the invention is a pharmaceutical composition comprising as an active
ingredient an anti-EGFR antibody composition or anti-EGFR recombinant Fab or another
anti-EGFR recombinant antibody fragment composition, or a bi-specific binding molecule of
the invention. Preferably, the active ingredient of such a composition is an anti-EGFR
recombinant antibody composition as described in the present invention. Such compositions
are intended for amelioration and/or prevention and/or treatment of cancer. Preferably, the

pharmaceutical composition is administered to a human, a domestic animal, or a pet.
The pharmaceutical composition further comprises a pharmaceutically acceptable excipient.

Anti-EGFR antibody composition or fragments of the antibodies thereof may be administered
within a pharmaceutically-acceptable diluent, carrier, or excipient, in unit dosage form.
Conventional pharmaceutical practice may be employed to provide suitable formulations or
compositions to administer to patients with cancer. In a preferred embodiment the
administration is therapeutic, meaning that it is administered after a cancer condition has
been diagnosed. Any appropriate route of administration may be employed, for example,
administration may be parenteral, intravenous, intra-arterial, subcutaneous, intramuscular,
intraperitoneal, intranasal, aerosol, suppository, or oral administration. For example,
pharmaceutical formulations may be in the form of, liquid solutions or suspensions. For oral
administration, need to be protected against degradation in the stomach. For intranasal
formulations, antibodies may be administered in the form of powders, nasal drops, or

aerosols.

The pharmaceutical compositions of the present invention are prepared in a manner known
per se, for example, by means of conventional dissolving, lyophilizing, mixing, granulating or
confectioning processes. The pharmaceutical compositions may be formulated according to
conventional pharmaceutical practice (see for example, in Remington: The Science and
Practice of Pharmacy (20th ed.), ed. A.R. Gennaro, 2000, Lippincott Williams & Wilkins,
Philadelphia, PA and Encyclopedia 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
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Day 56 25 pg rhEGFR*, (Synphogen) IFA s.c. Day 59 109
Bal b/c Day 1 1x107 HN5 cells CFA i.p. Day 28 25 pg
w0 bEEBR73¢ Synphogen) | FA s.c. Day 42 1x107 HNSPCEDK2009/050217
|FA i.p. Day 56 25 pg rhEGFR* (Synphogen) PBS i.v. Day
59 111 Balb/c Day 1 25 pg rh#GFR* (Synphoge n) CFA
s.c. Day 28 25 pg rhEGFR+ r hEGFRy111** ( Synphogen) | FA

or tozy:eﬁier Bﬁé a%%rrég, fgge s %}n?ﬂh & %% Ii;nsg%/ﬁnygao Al n}gyﬁif
possiblé, bdJed e dlgk®r to use. The pharmaceutical compositions may be sterilized
and/or may comprise excipients, for example preservatives, stabilizers, wetting and/or
emulsifying agents, solubilizers, salts for regulating the osmotic pressure and/or buffers, and
are prepared in a manner known per se, for example by means of conventional dissolving or
lyophilizing processes. The said solutions or suspensions may comprise viscosity-increasing
substances, such as sodium carboxymethylcellulose, carboxymethylcellulose, dextran,

polyvinylpyrrolidone or gelatin.

The injection compositions are prepared in customary manner under sterile conditions; the
same applies also to introducing the compositions into ampoules or vials and sealing of the

containers.

The pharmaceutical compositions comprise from approximately 1% to approximately 95%,
preferably from approximately 20% to approximately 90%, active ingredient. Pharmaceutical
compositions according to the invention may be, for example, in unit dose form, such as in
the form of ampoules, vials, suppositories, tablets, pills, or capsules. The formulations can
be administered to human individuals in therapeutically or prophylactically effective amounts
(e.g., amounts which prevent, eliminate, or reduce a pathological condition) to provide
therapy for a disease or condition. The preferred dosage of therapeutic agent to be
administered is likely to depend on such variables as the severity of the cancer, the overall
health status of the particular patient, the formulation of the compound excipients, and its

route of administration.
Therapeutic uses of the compositions according to the invention

The pharmaceutical compositions according to the present invention may be used for the
treatment or amelioration of a disease in a mammal. Conditions that can be treated or
prevented with the present pharmaceutical compositions include prevention, and treatment
of patients cancer can preferably be subjected to therapeutic treatment with a

pharmaceutical composition according to the present invention.

One embodiment of the present invention is a method of preventing, 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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Bal b/c Day 1 1x107 HN5 cells CFA i.p. Day 29 100 pg

rhGH EGFR (Synphogen) |1 FA s.c. Day 44 1x107 HN5 cells
wo B0i023736 Day 58 25 pg rhEGFR, (Sigma E3641) | PAI/BK2009/050217

Day 61 119 C57B Day 1 Day 29 Day 44 Day 58 Day 61 WO

2010/ 022736PCT/ DK2009/ 050217>168 1x107 HN5 100 pg

rhGH 1x107 HN5 25 pg

A further embodiment of the present invention is the use of an anti-EGFR recombinant
antibody composition of the present invention for the preparation of a composition for the
treatment, amelioration or prevention of one or more symptoms associated with cancer in a

mammal.

Preferably, the mammal in the embodiments above is a human, domestic animal or a pet.

Antibodies in accordance with the present invention are indicated in the treatment of certain
solid tumours. Based upon a number of factors, including EGFR expression levels, among
others, the following tumour types appear to present preferred indications: breast, ovarian,

colon, rectum, prostate, bladder, pancreas, head and neck, and non-small cell lung cancer.

Further examples of cancer include carcinoma and sarcoma. Carcinoma includes at least

the following:

Epithelial neoplasms, NOS

Squamous cell neoplasms

Squamous cell carcinoma, NOS

Basal cell neoplasms

Basal cell carcinoma, NOS

Transitional cell papillomas and carcinomas
Adenomas and Adenocarcinomas (glands)
Adenoma, NOS

Adenocarcinoma, NOS

Linitis plastica

Insulinoma, NOS

Glucagonoma, NOS

Gastrinoma, NOS
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cells EGFR cell s rhEGFR, CFA i

i.p. (Signa | FA s.c. E3641)
WO 2010/022736
52
Vipoma

Cholangiocarcinoma

Hepatocellular carcinoma, NOS

Adenoid cystic carcinoma

Carcinoid tumor, NOS, of appendix
Prolactinoma

Oncocytoma

Hurthle cell adenoma

Renal cell carcinoma

Grawitz tumor

Multiple endocrine adenomas
Endometrioid adenoma, NOS

Adnexal and Skin appendage Neoplasms
Mucoepidermoid Neoplasms

Cystic, Mucinous and Serous Neoplasms
Cystadenoma, NOS

Pseudomyxoma peritonei

Ductal, Lobular and Medullary Neoplasms
Acinar cell neoplasms

Complex epithelial neoplasms

Warthin's tumor

Thymoma, NOS

. p.

(Symphogen) | FA
| FA s. c.
PCT/DK2009/050217
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Table 3 RT-PCR nul tipl ex overl ap-extension primer m x
Primer nane Con c. (nM Sequence SEQ I D m HCre 0.2
WEREHEITECCCCCTTCGTCG 1 nKapp 0. 2 GCTGTAGGT CCTETUDK€88/050217

2 nvH nvH A 0. 04
TATTCCCATGGCGCGCCSAGGT CCARCTHECARCAGYCTG 3

Specialized gonadal neoplasms

Sex cord-stromal tumor

Thecoma, NOS

Granulosa cell tumor, NOS
Arrhenoblastoma, NOS
Sertoli-Leydig cell tumor
Paragangliomas and Glomus tumors
Paraganglioma, NOS
Pheochromocytoma, NOS

Glomus tumor

Nevi and Melanomas

Melanocytic nevus

Malignant melanoma, NOS
Melanoma, NOS

Nodular melanoma

Dysplastic nevus

Lentigo maligna melanoma
Superficial spreading melanoma
Acral lentiginous melanoma, malignant

Examples of sarcoma include. Sarcomas are given a number of different names, based on
the type of tissue from which they arise. For example, osteosarcoma arises from bone,
chondrosarcoma arises from cartilage, and leiomyosarcoma arises from smooth muscle.
Soft tissue sarcomas, such as leiomyosarcoma, chondrosarcoma, and gastrointestinal

stromal tumor (GIST), are more common in adults than in children.
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nvH B 0. 04 TATTCCCATGGECGCGCCGARGTGVAGCTKGTKGAGIC 4 nvH
C 0. 04 TATTCCCATGGECGCGCCSAGGTGCAGCTKMAGGAGTC 5 nvH 8

W@ 204/07536 CCCATGGECGCGCCCAGGT TACTCTGAAAGAGTC 6 PvFIDR2009/050217
0. 04 TATTCCCATGGECGCGCCCAGATCCAGITGGTGCAGICTG 7 nvK
nvK D 0. 04 >4
GGCGCGECCATGGGAATAGCTAGCCGAYATCCAGATGACHCARWCT 8 nvK E

In connection with each of these indications, three clinical pathways appear to offer distinct

potentials for clinical success:

Adjunctive therapy: In adjunctive therapy, patients would be treated with antibodies in
accordance with the present invention in combination with a chemotherapeutic or
antineoplastic agent and/or radiation therapy. The primary targets listed above will be
treated under protocol by the addition of antibodies of the invention to standard first and
second line therapy or third line therapy. Protocol designs will address effectiveness as
assessed by reduction in tumour mass as well as the ability to reduce usual doses of
standard chemotherapy. These dosage reductions will allow additional and/or prolonged
therapy by reducing dose-related toxicity of the chemotherapeutic agent. Prior art anti-EGFR
antibodies have been, or are being, utilized in several adjunctive clinical trials in combination
with the chemotherapeutic or antineoplastic agents adriamycin (Erbitux: advanced prostrate
carcinoma), cisplatin (Exbitux: advanced head and neck and lung carcinomas), taxol

(Erbitux: breast cancer), and doxorubicin (Erbitux).

The invention provides pharmaceutical articles comprising an antibody composition of the
invention and at least one compound capable inducing differentiation of cancer cells as a
combination for the simultaneous, separate or successive administration in cancer therapy.
By combining the antibody compositions of the invention with agents known to induce

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-
tetradecanoylphorbol 13-acetate, hexamethylene-bis-acetamide, transforming growth factor-
beta, butyric acid, cyclic AMP, and vesnarinone. Preferably the compound is selected from
the group consisting of retinoic acid, phenylbutyrate, all-trans-retinoic acid, active form

vitamin D.

Pharmaceutical articles comprising an antibody composition of the invention and at least one
chemotherapeutic or antineoplastic compound may be used as a combination for the
simultaneous, separate or successive administration in cancer therapy. The
chemotherapeutic compound may be selected from the group consisting of adriamycin,

cisplatin, taxol, doxorubicin, topotecan, fluoropyrimidine, oxaliplatin, and irinotecan.
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0. 04 GGCGCGCCATGEGAATAGCTAGCCRACATTGTGMTGACHCAGTC 9
mvK F 0. 04
WOEHAGELACEAT GGGAAT AGCT AGCCSAMAT TGT KCT SACCCART CTEC 1/0 Kpddis/050217
1- 0. 04 GGCGCGCCATGGEGAATAGCTAGCCGATRTTGTGATGACBCARRCT
11 WA/ T, RRAIG S=EFCS5=C/T, K=G T, MA C
H=ACT, B=CCT; Conc. - final concentration. WD

Monégljé%sg/lz 73%5%1@%%8ﬁé gg%} é@%ﬁ%&%ﬁéég%c{:\%ggﬁc% \BI[[hI trrrlgrpresent
invention in monotherapy of tumours, the antibodies may be administered to patients without
a chemotherapeutic or antineoplastic agent. Preclinical results generated through use of
antibodies in accordance with the present invention and discussed herein have

demonstrated positive results as a stand-alone therapy.

Imaging Agent: Through binding a radionuclide (e.g., yttrium (*°Y)) to antibodies in
accordance with the present invention, it is expected that radiolabeled antibodies in
accordance with the present invention can be utilised as a diagnostic, imaging agent. In
such a role, antibodies of the invention will localize to both solid tumours, as well as,
metastatic lesions of cells expressing EGFR. In connection with the use of the antibodies of
the invention as imaging agents, the antibodies can be used in assisting surgical treatment
of solid tumors, as both a pre-surgical screen as well as a post operative follow to determine
what tumour remain and/or returns. An (""'In)-Erbitux antibody has been used as an imaging
agent in a Phase | human clinical trial in patients having unresectable squamous cell lung
carcinomas. (Divgi et al. J. Natl. Cancer Inst. 83:97-104 (1991). Patients were followed with
standard anterior and posterior gamma camera. Preliminary data indicated that all primary
lesions and large metastatic lestions were identified, while only one-half of small metastatic

lesions (under 1 cm) were detected.

Tyrosine kinase inhibitors (TKIs) are synthetic, mainly quinazoline-derived, low molecular
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-
569 and PKI-166 are targeting the EGFR. Combination treatment of TKIs and anti-EGFR
has shown to be beneficial both in vivo and in vitro against EGFR-dependent cancer cells.
Pharmaceutical articles comprising an antibody composition of the invention and at least one
TKI targeting EGFR may be used as a combination for the simultaneous, separate or
successive administration in cancer therapy. Further small molecule inhibitors include:
Sorafinib (raf and multiple RTKs), Sunitinib (Multiple RTKs), Temsirolimus (mTOR), RAD001
(mTOR), and AZD217 (VEGFR2).

In other embodiments, the antibody compositions of the present invention are used in
combination with other antibody therapeutics. Examples of these include e.g. antibodies

against HER2 (Herceptin) and VEGF (avastin). In yet other embodiments, the antibody
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mHCr ev 0. 2 GGACAGGGMICCAKAGI TCCADKT 16 hmIK

hmlK1- 0.2 GACAGATGGIGCAGCCACAGTITCGITTGATTTCCAGCTTGGTG
wdZo1bodK2s 0. 2 PCT/DK2009/050217

GACAGATGGTGCAGCCACAGTITCGITTTATTTCCAGCTTGGTC 18 hmJK4-

0. 2 GACAGATGGTGCAGCCACAGTTCGESTTTATTTCCAACTTTGTC 19

hmIK5- 0.2 GACAGATGGTGCAGCCACAGTITCGTTTCAGCTCCACGCTTGGTC

Comggsitions of the present invention are used in combination with an agent known to
stimulate cells of the immune system, such combination treatment leading to enhanced
immune-mediated enhancement of the efficacy of the antibody compositions of the
invention. Examples of such immune-stimulating agents include but are not limited to

recombinant interleukins (e.g. IL-21 and IL-2)
Dose and Route of Administration

While specific dosing for antibodies in accordance with the invention has not yet been
determined, certain dosing considerations can be determined through comparison with the
similar product (ImClone C225 (Erbitux)) that has been approved. The C225 antibody is
typically being administered with doses in the range of 5 to 400 mg/m?, with the lower doses
used only in connection with the safety studies. Accordingly, we would expect that dosing in
patients with antibodies in accordance with the invention can be in this range or lower,
perhaps in the range of 50 to 300 mg/m?, and still remain efficacious. Dosing in mg/m?, as
opposed to the conventional measurement of dose in mg/kg, is a measurement based on
surface area and is a convenient 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.

The expected clinical dosage of Genmab’s HuMaxEGFr antibody (zalutumumab) is an initial
dose of 8 mg/kg of HuMax-EGFr, followed by weekly infusions of a maintenance dose until
disease progression. The maintenance dose will be adjusted as necessary until the patient
develops a dose limiting skin rash, up to a maximum dose of 16 mg/kg of HuMax-EGFr

(Dosages for pivotal Phase Il study, available from Genmab’s product description).

The clinical dosing of antibody compositions of the present invention are likely to be limited
by the extent of skin rash as observed with monoclonal anti-EGFR antibodies (Erbitux and
Vectibix) used in the clinic today. Data from a six week toxicology study in Cynomolgus

monkeys showed no signs of skin rash when an antibody composition of the invention was

administered at a dose equivalent to what is used for treatment with one of the monoclonal
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K=G T, M=A/ C, D=AGTI; Conc. - final concentration. Table

5 Kappa constant splicing prinmer set Prinmer Conc. (nM
wGequarres SEQ | D Human kappa constant anpli fi cBCT/DR2009/050217

hKCf orwv2 0.2 GAACTGIGGCTGCACCATCTGIC 21 Kappa3 0.2

ACCGCCTCCACCGGCGGCCGCTTATTAACZACTCTCCCCTGITG 22

Splicing by overlap extension nhKCrev 0.2

ACCGCCTSCA TATTAACACTCTCCCCTGITGAAGCICTT 23
antibpgiesdysed in the clinic (example 20). %us, an%-ody compositions of the invention can

be administrated intravenously and with a weekly dosing of 250 mg/m? which translates into
7.5 mg/kg for a human with body surface of 1.8 m? and 60 kg body weight. Furthermore, an
initial loading dose of 400 mg/m? (translates into 12 mg/kg for a human with body surface of

1.8 m? and 60 kg body weight) may be given before the subsequent weekly dosing.

Three distinct delivery approaches are expected to be useful for delivery of the antibodies in
accordance with the invention. Conventional intravenous delivery will presumably be the
standard delivery technique for the majority of tumours. However, in connection with
tumours in the peritoneal cavity, such as tumours of the ovaries, biliary duct, other ducts,
and the like, intraperitoneal administration may prove favourable for obtaining high dose of
antibody at the tumour and to minimize antibody clearance. In a similar manner certain solid
tumours possess vasculature that is appropriate for regional perfusion. Regional perfusion
will allow the obtention of a high dose of the antibody at the site of a tumour and will

minimise short term clearance of the antibody.

As with any protein or antibody infusion based therapeutic, safety concerns are related
primarily to (i) cytokine release syndrome, i.e., hypotension, fever, shaking, chills, (ii) the
development of an immunogenic response to the material (i.e., development of human
antibodies by the patient to the antibody therapeutic, or HAHA or HACA response), 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.
Diagnostic use

Another embodiment of the invention is directed to diagnostic kits. Kits according to the
present invention comprise an anti-EGFR antibody composition prepared according to the
invention which protein may be labeled with a detectable label or non-labeled for non-label
detection. The kit may be used to identify individuals inflicted with cancer associated with

overexpression of EGFR.
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mJ H1 0.2 GGAGGCGCTCGAGACGGTGACCGTGGTCCC 12 mJ H2 0. 2

GGAGGCGCTCGAGACTGTGAGAGTGGTGCC 13 mJ H3 0. 2
WOEBAGEZET CGAGACAGTGACCAGAGTCCC 14 mJ H4 0.2  PCT/DK2009/050217

GGAGGCGCTCGAGACGGTGACTGAGGTTCC 15 5 Exanpl e 2:

Mammal i an production of anti®%GFR anti bodi es The

FreeStyl e MAX CHO expression system (Il nvitrogen) was

or transient expression of anti-EGR anti bodi es.

EXA&ﬁ%ﬂﬁ%dies were expressed in 200 -2000 m vol une.

Approxi mately 24 hours before transfection CHO S cells

d t 10 trat f 0.5
Exalf B4 GG o1 o HEGER D8R8 pg por i Col | coul ture

medi a) was dlluted into Opti Pro serumfree nmedi um and
lmnﬁ%é8ﬁ>@'th a solution of FreeStyle MAX Transfection
eagen as recommended by the supplier. The
transfection reagents were transferred to the cel

r - SHP t were
Fenils B8 o BB ou B LS Fel T Y e REE s Fiumizations by
injecdint$ Wyt iddferant perifipdrirbtemd i additiarhie EGF R overesprpesimgcelist
using an affinity chronatography step enpl oying a
Protei n A- Sepharose col um (MabSel ect Sure, GE Health
Conmagreiplly ayailpbleiHGRApiotrinD(RAL systerns etél @p-ERes Sigma # E3641)

Wer%]éécp@gé@rﬁe %% wﬁl'n#ﬁhﬁgtlcgr{soﬁbrtchﬁer%?h%n%ﬁhi%log f'ecMnblnant

Cl ne ractions contalnin ant
hum@etEéiFrR AR Ey Rybsuspéizaedleas fgswamlwmeysaﬂ cgsﬂstm; of the ECD of

COH PGy GO TS, TS 818 v
(TEY edleav@of site trrddiicade adds-t49 ¢asaoiast ioExample tlbe I gqme cases the
EC@@%FR @é@mlﬁeéb %Ved'rgﬂeQ% bl%é‘ve%{ tflﬂ'stu P& uent purification on a

ecificities etition ELI erence
Nle& €qlWoei es

The human head-and-neck cancer cell line, HN5 (Easty DM, Easty GC, Carter RL,
Monaghan P, Butler LJ. Br J Cancer. 1981 Jun;43(6):772-85. Ten human carcinoma cell
lines derived from squamous carcinomas of the head and neck.) expressing approximately
10’ receptors/cell were used for cell based immunizations. Cells were cultured in DMEM
medium supplemented with 10% 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.

Cells or antigen were diluted in PBS and then mixed 1:1 with Freund’s Adjuvant. Adjuvant is
used to enhance and modulate the immune response. For the first immunizations Complete
Freund’s Adjuvant (CFA) was used whereas Incomplete Freund’s Adjuvant (IFA) was used
for the subsequent immunizations. IFA is an oil-in-water emulsion composed of mineral oils
and CFA is IFA to which heat-killed, dried Mycobacterium species are added. Both
adjuvants have a depot effect. CFA gives rise to long-term persistence of the immune
response and is used for the first immunizations to boost the immune response and IFA is

used for subsequent immunizations. The emulsions were tested by adding a drop on the
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10By using reference anti bodi es binding to known

domai ns of EGFR as published in (J.R Cochran et. al.,
wdbiba®04e 287; 147-158), a conpetition ELI SA MeBEDK2009/050217

devel oped that could distinguish between the binding

epi topes of anti-EGFR anti bo®f es by incubation with a

secondary reagent that was specific for the human Fc

regi on of ti - EGER anti bodi es and exhi biting no cross
S“”’?‘Cég‘?ftai Q}?%SQNA?ﬂbWﬂtﬁbé'gh%Brorpe{Pml%ﬁ@ FSONEFRP. E§ GRU(ROD Is stable and the
injeclidaPtadbé perarhieg. dRYeId BhlRRSs Webd behrktdrad B ihrel et

al, 1995, The Journal of | nmmunol ogy, Vol 154, |ssue 2

893-906. An epitope bl ocking ELI SA was perforned by
Depédnding bnthe sohkedlile ngaeTdHFR), pBAOPigranttén get0’ tcelldwdre used for each

.. pa/m in PBS and ating 50 pl/ ELISA well aqverni
injodifn s 0, SoreseEoliest e oar AP ige SelsCintip Wit St SR ui or 200
ul eBSioh. Bagkrlirgodieitie fsehieduns; iMjedtionyivere RBBrhed YulSharaiously (s.c.),
., room 2 rature foll.owed by wash twice in PBS-T.
'”traﬂthP”?%Fygmﬁﬁrr'Pﬁ%veé'f’“??gtv' reference mAbs were added to
i ndependent ELISA wells in a dilution known from

revi.ous, experinments.to give 200 tines maxipal antigen
A finfl nd R B YaPileB Y SBrvial et BB liehiaEle
remavckdieathdi tranafecred de at7dginn oell stfairker pQoOmMingttd36&80FRA79). The cells were

rei ncuba Mth reference anti [ of. | | ,
macBlEd IR e M sRE R ARE P BILRER 168y Sl ALk pnegentriuged
at 3@dXdlfopf Mimutés tTheEEF Reliet wWas odsuspaodeds RFOO t640weth 1% FBS, filtered

Xl pal _antigen.bi pdi ref.erence, anti ies after
ot B9 b S B8 B (B0l 0B e TP il Sl et
wastceyypersatvedaftal tesuspamsioh imeCBsvithet(®o DhiS@ dndl frozert ¢caite Stored at -

oM T} - T. .A secondary Goat-anti-Human | gG HRP
80 @IIBHﬁnl'J:gA‘E{%eS%%g'di | uted 1:3000, and 50 pl was added to

each well followed by 30 min incubation at room

FAW@%@%@%%@&M ge/)ével s were washed four tines with

t'es weré devel oped by adding 50 pl / well
TMB 30and read at 620 nm every 5-15-30 m n. The degree

VialPlith BeH S GRS sl SBLEH T OTd Ao @idib s mftube with ice sil
presePBIP ! loe-d@d R.F’MM] @%1@@@@6@%@@@@0%@50@%3@ added to the
beTliRSuiFRISH? pud yabh BT EHESPRES b il ESPES 12 B8deq hefore
filtermgrthé iceltt_ throogh A2 3dn EigdohsCelfsi wgera ttfﬁsﬁme_illetb)d ﬁdlr%qpbad@ in 1 ml

U r D . 442404 54) B uti on
PB 20 PES MRy asdds et FPEROHI wii kffico1os-pE

accdydihfy és thel speBIBSHtI0D %6 dimalrcoB Cer(tfAB&A O afp. SRa#gmL Cels were

N T T TN

FACSAdien Ui, 150nEFADE &B SCesreerddéd.i Rrepidilioles aliedP Pales aG8ed at 1:100

(1 e PEP OB A A P U s bR SRy 534 o 6 wen

PCREfBteb2cqmaining ©GR teabtiof Isifien (sdie-HElow )M BEAnRISEN foEBRR 200Xg

pefcp g1t fidbs e rarea e Bl pateyels e frcbRphfflerco-tas
positiesashoor it Figuvs7 666- PABX ’

Linkage of cognate V and V, pairs
The linkage of V,; and V| coding sequences was performed on the single cells gated as

plasma cells, facilitating cognate pairing of the V,; and V| coding sequences. The procedure

utilized a two step PCR procedure based on a one-step multiplex overlap-extension RT-PCR
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111.6 (nurine), Lab Vision Ab-10, MS-378-PABX 225
(murine), Lab Vision Ab-2, Ms-269-PABX 528 (nurine),
wahaionezson Ab- 1, MS-268- PABX 8) Goat - anti - HUnB@T/DE®09/050217
HRP conj ugate; Serotec, Star 106P 209) TMB Pl us ;
KenEnTec, cat # 4390L 10) 1 ™ H2SO4 The result of the
corrpet ition ELISA is shown | n Figure 6. ELI SA
etition S were e ed to rank Anti R ,
fo”o‘é’(ﬁ Mé‘d}ﬁsé‘%ﬁ’ppg‘fﬁ%a hERTMeL Ry %ﬁJ &g W@S%ﬁé?rﬁp'% only amplify
Kapﬁ@ﬁghtfchgmgWrgﬁ&rgfgﬁam@Bear{aplﬂﬁﬁn@nﬁmb@@ngm chﬁh%@@hld however, be
st extra, ce omai n | bit
add iodg‘é BrRrEEEr-mix gad @@%FE?L’IE%&%H”&E'X&J SSHe- éa!tal’%tﬁ’a primers

are éﬁde‘&i' 7Y Johﬁ@rﬁroé‘édﬁﬂﬁéhdulcﬂﬁb Q@ﬁt‘&ﬁ%oﬁﬁhétb@%dﬁ@ioéﬁve cells are not
opes in cl

exclbq%( ﬂglpﬁh’ﬁale?ﬁﬂ E%quv‘l %ﬁl Heanid sggtj?rafﬁsvsaq”%gated in Figure 2.

bel ow 50%| ndi cated that the recognl zed epitopes by

The DBSYATHGIS Do e ieTe Mebved e SR ey sbokag ps sopppte for

the mokiple® dversapretendicnuRT-POR. Mhedoingauffet addell te pactopels before the

s 8 O SO R e S P A Rk Riers o

RT-POR (§¢E‘:"C:hlfle G) anfdbRNase ithhibitot (RIN a3 PRshe g TEHisIwhs Otipplemented with

Such e ities were |la ed. d i
oneffih kP B R B Ght i cSiagEmeane s i D u s o
obtaﬁD’dhb@ﬂﬁéﬁ finlal Ihcemtdtidn oA 208l fdébfld&?ﬁ\!?olldﬁé Upr%%lat@st/\féﬁa incubated for

30 rIFIp @b?% CGtP a?r@ (%rlsrte{/)%g% Elglglgzﬁpﬁ% gng e?qr% éégh cell. Eol?owmg the
RT, & dpl@tegw% Atfedied @Qh@fbua@ﬁqlgrmR @RI 10 rhiM &t 9B AWHsS(MOMRC at

not have any reference
94° @d@@%?ﬁ@@@@@@@@ﬁb@@ﬂ'ﬁ?@ &nti body reactivities.
Interestingly the domain Il antibodies could further
be divided in four subgrou ES based on the different

The E6 1t s 958 PEEPTRC LB BOREW T RFTINT! ¥R G iaesitep|gasket for 24

96-wWelghites b f@ﬁgtlﬁéte@eﬂﬁ Rstirol t AMEERCR platddUlerk stored at -20°C
conffst g?%? ZJnIy mAb 99 whi C%R?\J/as foundpto conpet e

aft erfqy,cwtg nding with reference antibodies Abl & Ab2. G oup
consi sted of SnAbs 1024 & 1042 which were both

er rearran enen . . .
For 8@%@35&@% AT Bl et BeRarmea Rl fellpying mixture in
eacft Well PYAIa84ktians e oB&iirtthk gweh. fmar&ﬁeerﬁtvm.oanu P@.ﬁSt%& buffer
were found to onlgﬁégé npete for bindin

(Roghe). biksinet @A0 yM regted Primeg g1ve(sps 7D b(ﬁfﬁ)c'ﬁh%@f‘éd

Polyﬁ@'ras@ NG, Mhidyniesf SHEPSASRRLHIGP #Id@ﬁtym\%%mé@'ﬁer& (BI810: Roche).
roup, | V. consi sted of 1254 i.ch conpeted

s terppals fﬁaﬁ]ﬁ@e«ﬂeﬁﬁ% | T viheesimnsiaared dreg theimyltinler eyesigpextension
PCRARLLRAE! £8e Abted PBR plABS wird\QjectéePidRRE FdIbRMgaRatbelifhg: 35x(30

for distinct epitopes with reférence or sane species
sec ahtg kod? eec alkithg: %‘Eﬁq?ca%tenp@héﬂﬁwnlaég%@ance t echnol ogy
SPR anal ysis was perforned on a Biacore 3000 machl ne
containing four flowcells. A CVb Biacore chip
Ra”@%rﬁlylfé’éﬁc&ﬂ’ rﬁﬁftwnweo%n%méﬁmaf@e(%) %‘M@P@ﬁ%ﬁence of
an o@@ma\p-éitténﬁdsﬁ fré@ﬁyntwb@prfak.mé{tébeéé@bésepélr@g%?r ding to
the manufacturer's instructions. Using a ow rate of
5 pl/mn, 15 pl 6xH s EGFR ECD at a concentration of
The %Qatmlvéﬂe stered anizeet eftildnthes dRioessidg 6NthalACH Pagmémtow
cells to which anti-H s polyclonal antibody had been
conjugated. Imedi ately after antigen injection the
The m@p@r’m&bs bf liriked 0/ odndt WiLecdésmtg pﬁ@H’R)rmﬂrte nesttdtbBCR were pooled, without
mixiﬁi?ﬁéﬁj n%%mrwﬁaregfsdgp?rﬁ @ngl wgrr?t P@@f&gf h?wpa{ggallrlatlv%uw% %garose gel
electroptaeedis. alhHeomun2dlokapha q@mstant gttt chainesriceding\setuearlde Wadsospliced by
cells with captured EGFR fol | owed by stripping of the
anti body! antigen conplex with a I ow pH acid wash (10
sec. contact time with 10 nM G ycine-HC, pH2). After
the determ nation of Anti-EG-R anti body maxi nmal
bi ndi ng to each fI ow cell, a conpetltl on run was

Y ' o -~ - '
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30with 10 mM d ycine-HCl, pH 2) and the whole cycle

beginning with the reference run was repeated with a
wmewoded78¢ EGFR ant i body. The degree of inhi bi t POTYD&ER009/050217

tested Anti-EG-R anti bodi es were determ ned by

conparing the Ru max val ue ofl t he individual Anti-EGFR

anti body before and after conpetition by introduction

overpI O TR RS A9 6562 1 I1PoRE BGR Biagusicbfinked Vi and V.
codih§] p@%l(e@um‘ 3pante Baiph &apﬁ@ constam I@]h@fchalﬁeerﬁioaﬁlgr@quence was

amp@ﬁyecfjcfgqr'gsa Fﬁ%? rqgntaf QT%Igdzog! ﬁ%%%ﬁ%r}q% of g r&grgﬁ,rbantlbody with a kappa
lightERak 08 Gy Rdiction Sontﬁ%g ﬁg@&@ﬁ En%d@@@)’ ﬁhn%Rmégbn’M( Phusion buffer,
i acore, -

dNT’%grt?‘t (2SP§L'{4\T?51E'BOB§ Oé‘éﬂzfm%‘)r ar@ '5@%9?3 ggner N%%?es%?ﬁd plasmid

temlateEiLNaBe| (@mingaul) ik, QMtﬂWo&Jrﬁe oB58GAr Bhd3ratle) wad leQJBcted to the
10 x HBS- EP.runni ng buffer: 0,01 MHEPES pH 7.4

follo e Tmar YIS SO aSCHoR Py 38,5k i e, B0 ol 72°C). 10 min a
trihgen OYSER Pf d wagC Ry a
= Cl‘é\Qt rhgce?sldllflngr L%?mf%%h gEH?[sIm Ié@mfown%atﬁne/ Hcgarose gel
elechpphoresia.510. Ref erence anti bodies: | CR10 (rat),
Abcam ADb231 199. 12 (rruri ne), Lab Vision Ab 11,
M5- 396- PABX _ EGFR rine Lab Vi si on
The \geirideq ppaleg PCR fragme ts of egérl r?qﬁjrttofrﬁé/yas E%{B:eq/tgltgtﬁ amplified and
purifdr I5€R|\f&g3rieﬁrt RBAkRE ﬁ@nﬁi%pp{%dsﬂﬂt ,enb@d)néflrégldm(ﬁﬁ\}beﬂ;@lx 2) by the
M5- 666- PABX rin Lab Vi si on
follom_gﬁp icies by /avepapgxtensign (Plﬁﬁ I(%)ﬂ toEaAE{olb)pg—:-l) ﬁn%m@ uman kappa
Coné\@'lt%%oﬂ’vﬁ@Xeg@R&re@mgnlt I(le)l,ndﬂéﬂp Mrlﬁé@rﬂ)o&bd IRCR fragment (1 4 ng/yl),

ABX 25To confirmth e ana oht
PhudEn da B SRl S i/ es Rne At (g Bl e eyme Blend
(0. 2@?@10}6& > 1R aStSEREbUftdr Qm?&?) VENETP man(eoe rpme@c;h)AcnhKcﬁ%ﬂmer and
n (0] al S C etitli on as
JHseldring %ré&% Jeblg ff)n%?‘g%ﬂacw?wa%%%‘%\:ﬁ‘?‘g ﬂﬁf?‘g@ RGF”YOCYC“”Q 2

min e 9BAANES (IR Sc€ 2t BBEE ShRdec N5 Tt ARiNe At 2DIE)ORO MAMPatof2°C. The
Anti - EGFR cl ones tested agai nst the panel of reference

resufingi BeBi Eagments@eniexi A0fQ fat avag miEifis. by RrgPBIativeHl % agarose gel
elecHBpipssif.r om 50- 100 30 % were taken as an indication

of significant conpetition between antibody pairs

bi ndi ng overl appi ng epitopes or epitopes in close

InsdHieKbMbo gMat@rVHtahﬂ \Adobl@gbairvititd @ scridhhpt/eslr val ues
bel ow 50% i ndi cated that the recognized epitopes by

the anti body pairs were not in close proximty
In ofdstuiot idBgtifly rardibodieasdth BihaingCspguchiditans EGHRhinei Vi amd V. coding
0,
seqt}/ences(?%btgﬁllegv\\llvezrg é’x\é\%ssecpas 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.

A two-step cloning procedure was employed for generation of a repertoire of expression
vectors containing the linked V, and V| coding pairs. Statistically, if the repertoire of
expression vectors contains ten times as many recombinant plasmids as the number of
cognate paired Vy and V| PCR products used for generation of the screening repertoire,
there is 99% likelihood that all unique gene pairs are represented. Thus, if 400 overlap-
extension V-gene fragments were obtained, a repertoire of at least 4000 clones was

generated for screening.
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WD 2010/ 022736PCT/ DK2009/ 050217 74 included in the
anal ysis for overl appi ng epitopes, because they were
W@ padgeek78® represent nonsigni ficant inhibitionPCBDK2009/050217
tested anti bodi es except 1320 were found to conpete
with one or nore of the enpl@ed reference antibodi es,
i ndicating that 1320 was directed agai nst an unkown

e for chvveddnot have a reference . , ,
Brie ttheogwleﬂepa@?m%%gf theKEPer QTES OB MR A hrasingoRpirs, spliced
to tRe tHUPQh eépﬁée@bmham emsuingErrbg.blmxweﬁ;r &ldaned uded Xhal tahg Notl DNA
ana %si S a;&? were found to bind overlap

es.
endefiiclagges abHeararednion fiotWoreed Bt gﬁ%"\?g‘ EE|P§%D Rrlucts. The

cleac@c:rﬁaalﬂurmacti $RBEmaAs) wsiesg éwrrablah mmw%tati@gsmltmammanan IgG
W respec Sta In specitilc
EXPIERYUOMNEFIE rE@—‘Pz n &o e 4) Y F‘r @%“arr‘npr(?ﬁef’P@Paﬁ&%@gat'on mix

was! SettfpofRBPahiot FORoPadrdebAddetyesty T pRites dodhining the appropriate
reference anti bodi es were soneti nes observed in the

antipiolic ashigsuRAied pled hbpveanight d hermplifigd renpatoire 19é vegtprsavas purified

fronf@NB e dovb R FRPS e (RATRS Qé’ﬁé’ starbhrd ROALOrifeSth FReRREQiagen). The
antigen while the SPR conpetition assay used

F"aSFf’&?oWBren%[ﬁParéSitf?ra'”%%T"Prl‘J pgpromrlﬁac@gﬁﬁgm,&p{sepy ¢lgavage using Ascl

and W?iei eRfoniBRAAY TRE ré’ﬂﬁétroﬁ@ﬁg"s ﬂﬁ&h@é@%n@?m@@%eb@%@ated between the
confirnmed in two different conpetition as

Vi aé‘ér%eqqdﬂgcﬂ?”&ri%ﬂ"ﬁsf@'Omn%%'%mwge YBsiar. At AsshAinek digested bi-

diredidhhbr FamidiRANDIoRRA- 18R dr Sfradhiéht | WYE $idesdt efltd ‘Pne Ascl and Nhel
resol ve which antibody pairs were rec?ﬁgnlzm di stinct

restrécrglpfl @ﬁgg by Stagpdakd IW'P%@WGB'&FGPST'F%E% qu{@r was amplified in E. coli

and BEHhSRBIVES RIFFiEPDSRg §@Hh§¥dbﬁetﬁwst hreE gdhraitRdepdtdive of screening
e |tope clusters. The result of this analysis is shown

vectpiy wag fpasfarmesyinte 5 5ok RY §°8Y9Jlt'9§?'spr°??ﬁh‘|r% {GaRnigs phiaed were

congdlgﬂbéQnto 3084 WahStet leREs aRd adtodefdiThat h@hbdH of arrayed colonies
gni ficant conpetition between anti bodgﬂ%al rs bindi

n
eXCQ%’@F’I"%@“H@%Bf PPk ECRrRfoguets| iyedl sASisEEqie dhyaIgivng 95[9 percent
likelBbbE for pRARhELSH MidRN-§EhapaI WtaihbgM sel ves, and
consequent |y recogni zi ng conpl ete overl apping epitopes
resulted in val ues between 70% - 100% i nhi bition as
ScreshMfTot Kindihg ' EGBR dxtratdilar dbfiam observati on
illustrated that dissociation of either antigen or
anti body pairs within the tine frane of the analysis
In géligllalNbie sapEeamy Was hadkeasia twarpiep toravedufee The betboelydibraribe were

scre§ieq fos Srantivib o st i s ERRE Bl il o R LR BT s A

wassged a$ et }ba@k&i @dmmdwltlm tHeeRPW G RRISeISRe! foe bistection of EGFR-

an tltzgq%ﬁe# Orqqu%b Tsu ce?%fpltr%%le\f/i) %@%%Wﬁ%ﬁ%‘oﬁ@%@ libraries (Table

2) thel EI98 A wasl gefoandd Witlt yecomhan sE GFRhreprasentmigales extedceil@sr domain
£ ih r% t anti body nenbers recogni zing domain II1.
'"FiK&wise domain 11 antibodies were found to conpete

for binding only with anti body nenbers recogni zi ng

eriofiP PR S Ren Eblak e i S FRIT g8 Wi Sl LR Fym

prot&in 1|@412>uslepiodedeo‘)rcd1tmtetdle Pt 4Cgoveea1rgharfg@nmmlommgsm 50 pl 2%-

A RS R AR S84 08T B WSy gpo s

Werd%ﬁlGMrEeelwrmd?B&ﬁt A\ umJ‘tQ%-(mth:’BS-TramiLB il supernatants from

Froq P Chl-S g BERBle, S S B VR B A o R TR e

aftert\hlnierethaaqrhates' eetapasheg anpe MatpeRBSaﬂi 20he peiowl|. ISebdmdam;f antlbody

o SR G S RO TR 5

T wasgaddes tto deteat the lahlibodiascbauot] t@tHeemelldmmdnrmubailed foMd hour at Room
2010/ 022736PCT/ DK2009/ 050217 75 anti bodi es tested
(conpetition of 1320 with 1042 not determ ned).
Consequently, it was assunmed that mAb 1320 was binding
in the periphery of domain Il on the extracellul ar
dorral n of EGFR An overV| ew of the epltope

s - r e, o - o o o A~ - e
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10EGFR specificities that were not domain Il11. The
result fromthis analysis is shown in figure 11A The
wo ndiobead7BONns of single anti bodi es were establ i BeEOKRY09/050217
testing themin conbinations with either single
anti body or antibody m xture® of up to three
anti bodi es generated by sequential additi on of one

extra aptibody durin ch Bi re cycle ssur
Ten@s%yr@?ﬁh%plawdﬁe magleeﬁg chdlag%i%z'gaetéébq @%téon o? 25yl substrate
(Kerdfdin-tbe Dikmoviis ecdt @6143d0) thai \m@B MtGbiaéd RPBGENT 25| 1N SulRiric acid

wn in f| he t ree
waspppeci%&qzrﬁh%,nggbaj@g to it??zth%t %‘ &PE}'? 8'dR ‘fﬁt‘?ﬁte‘g]on an
ELISHA raddbpsemasiny. to the receptor w thout any | nh| bition
of binding. The observed negative inhibition val ues
i ncreasing for each anti body added further suggested a
For thgroell @¥sédF AT dietegtibo bf édteE@ERtanﬂbﬁdlémWB&Ri@ @UTCC #HTB-30) or

NReECERIN iRl S0 S B Mol et cad e BB veug Kerrdg orowr

medionagesdrivppi Tig @ @ills ivepesounnedaritadintdd tb11280008blIskiAbidilh the Alexa-

647 SaTRRet o0 i s g DR SRRl bt Azsads. ot no.

3468679 dilhteae 400 0TAXbIaL ef. 20Ruirof trey suspbesien tvas tradsferred to 384 well

clea[aH%t QU Iuﬁg p(gﬁa&t §gﬁ%e§9unetg/a{d0}rllﬁr(ﬁng%ic oié{sifug)%r%?ellrggvsas added to the

cells. Fne FMAT Sigial frain tha redctibn vae mdaseedrafter 6419thdueof incubation.
Consequently this experinment suggested that the six
tested anti bodies could bind to the ECD of EGFR

The slatadtdrattecscsegninglioditates tteat 22 $4.8 %0 DSthé?oa:thcémnastere positive in the

cL LSRRIy A b0 TSR A bl

clones s/erejolesitivedn tttes‘tl\é/éiT bod amohg thdsed27 cQtZCb%)tumquéiwpawab for the

oo SR 8K, P01 B N o g B

immueigétinh grocesre wasmade pogetearaie andbodied spedficjorbe deletion mutant

[ [

Eors Rk OB EERVHTbin B SER iR o R BTk SeleBtin g vee
EGFchencBBEBthIIeSemmclomersomanmnfmd fo hehepetifit fforrtiex EGFRvIII in the
ELIS’W gﬁé) %gé&gétngm%s e({l%ne\ghv%}e n@ﬁéﬁ(x‘e‘?&%a.ﬁ%gﬂf %t@(?ﬁk%%'ﬂe% ing cells
in therﬂltll/bT tli3aroneh wehe ideatifiddcialbarposding foe tmthtﬁﬁ%/lrwtﬁ‘ﬂAT and ELISA
but rmoqtfc?rqhe FHF@EL@@ lt]tfq%(%rg %Elqgh?oretﬁlts |I?r%g/ %%J;ﬂ)a\r’}%%gb hg]%tl %'hS 108/109
hbratlhsarmlethwétlSAr bositiverqees mesnd seﬂbetad For fmdtheluahalamed t hat

at | east six antibodies recognizing non-overl appi ng

epi topes can bind to EGFR sinmul taneously. As a 35fi nal
Sequesiperdnaibnsis and olge Sefecéen i gated if ot her antibodies

di rected agai nst domain 1(1284), 1/11 WO

2010/ 022736PCT/ DK2009/ 050217 76 (1257) or unknown
The glpaes ideplified ag EGtRrspediig® ELISAgere mitievepifigm the arigimal master
pIat 84 V\)’&W&rrtat?)' aﬁtd"msbl%t&%t%qwew [SIQteE hﬁ\lﬁ'v?és%lét@&’ﬂ%m the clones

ture. resented in figure 1 none of the ed
and ahbmtbt@@ t@sD'wg pequghciagod the \rgergsgn he SRGHANCYS Were aﬂ@n%ﬁw all the
unquQ%fﬂ)nQé W%Fe é@&dt@@tl\h@fblé!\’bﬁdﬁrﬁéﬁ% St SbtaRdd %@%né@s’%%ﬁed the
may because the collection of antibodi es does

UleH@@eSSrPé pa@tepayamlamee@da@@métforangntlﬁﬁatton@fynlﬂb% apigfodies.
Fol YR SelchEe Bail 18 oPb20 AEHR78BERGRAI sttt heeRl S¥glohce

It Ts OSSI sites on th
clusteempresdoriified H asblakustetiof Felatag |SBWCG$HQYEEPFQbably been derived

thro@t@@ﬁ&lc"ﬂ b¥rmaMahdrak § C@ﬂﬁt‘le&ﬁst}ﬂ‘ dhed@RERR MRG0 two clones
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selected antibody variable sequences are shown in Appendix 1. The nucleotide sequences
include restriction sites in both terminals. Consequently, the corresponding translated amino
acid sequences (using the third reading frame of the DNA sequence) include in the N-
terminal, two amino acids which do not form part of the VH and VL sequences according to
the IMGT definition (Lefranc et al (2003) IMGT unique numbering for immunoglobulin and T
cell receptor variable domains and Ig superfamily V-like domains. Dev. Comp Immunol 27,
55-77). The VL sequences shown all include the same human Kappa Constant region,
which starts with amino acids —TVAAP- and ends at the C-terminal -NRGEC. For the
purposes of the present invention the term VL sequence when referring to a specific
antibody excludes the Kappa Constant region and the two N-terminal amino acids (LA-). The
term VH sequence when referring to a specific antibody excludes the two N-terminal amino
acids (RA-).

Sequence and specificity validation

In order to validate the antibody encoding clones, DNA plasmid was prepared and
transfection of FreeStyle CHO-S cells (Invitrogen) in 2-ml scale was performed for
expression. The supernatant were harvested 96 hours after transfection. Expression levels
were estimated with standard anti-lgG ELISA, and the specificity was determined by EGFR-
and EGFRuvlll-specific ELISA. 85% of the clones were shown to have the correct specificity

and sequence.

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
(Roche Cat. No. 11 644 807 001) is a ready-to-use substrate which measures the metabolic
activity of viable cells. It is then assumed that the metabolic activity correlates with the
number of viable cells. In this example the WST-1 assay was used to measure the number
of metabolically active cells after treatment with cell culture supernatants containing different
anti-EGFR antibodies.

Prior to performing the WST-1 assay different volumes of 2-ml supernatants (0, 10, 25, 50

and 150 pl) were transferred to appropriate wells in a 96 well plate.
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Det erm nati on of antibody nedi ated bl ockage of EGF
wo pganek7bé ndi ng to EGFR receptor by conpetiti vECEDKSA9/050217
To verify that tested Anti-EGFR anti bodi es bound to
the EGFR receptor and sinul t@neously bl ocked the
bi ndi ng of Bioti nyI at ed EG-F ligand, ELISA wells were

ted with 80 15ful | | th EGER a ,
HN%%?E&’H? ES‘PP&@SB W't%% %13” Heﬁe@iggmwtm%w“ﬁ%m'ﬁf%?s'”
solufie t1 7MBIrgT cHRpled e diveveRe et \Whe thenddlb sﬁ’@sdawraadsmxg (1200

| ocked_for one hour with 150 pl PBS-T-1% oom
rcf) 108 pygaip: gﬁﬁ%{pefratms@a rWOWé%ﬁ‘P‘{)% e PH‘PP@B%;‘? in ﬁé? BB°% FBS.
Cellpwerf c@iddadrdithéit boicdtriini PaRd TB0di RSs W@ﬁb @dli’éfdrt@ khe wells

anti bodi es were added to wel and i ncuba mn at

with SyBeH B BRSO B GACh XY 'é’P”*é‘Hﬁdt?@Q)}" m’?é’l?datt?tt%ﬁﬁi% Plgfes were

mcubat@a IfdsM @dy@dn Eﬁﬁnhd.mndc@ﬂlaltca a@@?“;@%éﬁQO qanvvﬁT ﬂ%gant was
S cont ai nj,ng_An

add‘%ﬂw B’Slﬁﬁ‘”ﬁa}l Gi?tSﬁﬁmHPatPB AP SOEBAL S i Fr’u'steéﬁ{v%feﬁ@@ tiansferred to
a orBitAl BL% sHRer am@h@hsmeahodrom élﬁmﬁr@b Wae rhédsufedRUB0 and 620

nm Qrgg g/g%?\é/pg:ﬁﬁuyz@ V\EL gro E tre;nrcr:g?n WetlgveEBoSf_r;ll-étabolically
acn@tdefn@(mcgwas tiREuUIsRaRB(RFdENE 6REE l@bnt‘r‘bl lsup@rtathntb3Golidws:
bl ocki ng buffer and WO 2010/ 022736PCT/ DK2009/ 050217

77 incubation at roomtenperature for 30 mn. Finally

wel I's were washed five |ms0y|;( PB5;,Lagnhd\pl at es
were devel oped byodddin E %—g@—aﬂh}\ﬂ—z&%&t%te and
i ncubated for 60 nmin. Akt etOPWEGwH4T SHMeAW) Jeact i on

was stopped by addition of 1 M H2SO4; 100 pl/well and
plates were read at OD 450 nm 5ELI SA reagents: 1)
Coating buffer: 1 x PBS; G bco cat:20012-019 2)

Theﬂ‘@él@@sr\f\/er\évthgn Eé@féieasftHé baki§ 'thtarbu%%%eBWérEﬁcﬁ@am%l%%ﬁ/ss
Sigma E p NUNC Maxi sorp

(C|U$Iﬂ'?§(§’@3g9 OTBTQ?@RY'WQW Eilstﬁ)lP@ﬁ‘Oﬁ" ¢ sing til%f@gﬁoftwap@uqier and

Tred\Vi®®- T- 1% BSA) 105) Washing buffer: [x PBS/ 0, 05% Tween
20 (PBS-T) 6) Positive control: Erbitux, Vectibix 7)
Negative control: Synagis (Medi mmune Inc, Palivizunab,

It is preFeratie NIbe BB 14 s4rbdA fok furibtioRhl htithotisy ﬁ%n@ﬁy'st@@ﬂmhe antibody
| nvitrogen, cat E3477 9) Streptavidin-HRP

selegligiRresess: Ttge? @Lmyr%sm tqrgtitff)) | érans R@tﬁ:@ﬁy\@ée ugest to screen

for \Atﬁgﬁ)rhbl fuhciridd® 8 préilidrfort 459 bbb dARHHYIINBREIR in 0.5%
g#o edﬂotl% r ank the43ab| ity of Atrﬁ)tl - EGFR anti bodij es

FBSt BGF"H iWiTe VisHalZsd hyi SHEPIe MigsehicAVAIURL PN LRIS| 3 57iyPe geen in the
clusterbhaly &8 ¢i @JFE@)_'R rfuﬁ{b%pbpiup@ﬂfﬁté?ﬁs W@re&bhpfd-\td/h!ﬂc?é?ase/@ﬁe number of
sented In oth Erbitux and Vectib
met%ﬁ’ﬁ%%{h/@&“‘(eoHb‘én‘%”%@@@h@ﬂ‘aw I3 AgoRC RN OF @%{Iﬁ’&”bmﬁﬂn‘?{dC'USter 2).
Simivdtiy| gbrﬁé@uﬂbg%émt‘é%c%d%bﬂ Gthe A& YncBHAEAI, actid BR5ic8IIs (light
not directe
grey) in a concentration dependent manner (Clusters 1, 3 and 4). An interesting observation
was that supernatants, which decreased the number of metabolically active HN5 cells, had
reactivity 2 (black arrows) whereas supernatants which increased the number of
metabolically active HNS cells had reactivity 1 (grey arrows). Supernatants with reactivity 2
were positive in both wiEGFR and EGFRvIII ELISAs, while supernatants with reactivity 1
only had reactivity towards wtEGFR. Thus, such analyses may provide relationships

between antibody reactivity in ELISA and functionality in cellular assays.

Clone repair
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more efficient in inhibitin and Flnd

Crosﬂ?&ﬁ"@%'@”@ﬁ“ﬁ&?@”&?ﬂ pedtinakaredg 8@% %HEC“r point %tr%m“’gog'Ob““”

framleQ/oriCWIRE Ss\lef A o nti@fcohsdtfifeRtes, ERE sBGdtUAPLRINGES ¥hdlMereased
was found to inhibit EG- | Id?fﬁ%{d bi ndi n \g@appr oxi mately

ImmpQeOqTGiKsallispting nafeseasy APSHAR a¢WAY- and f our
times m)re efficiently than mAbs 992 & 1042 tested

| one ic effect of ng three
In o h i mTAte AiFeP HERRCRs B G st Ryhabte Sued PR i e natura
humepl irapese ré3posseyvich tross-primidg hakatidne Wt cofédt&! tl Dpresess called
| 1208, 1260, 1277 & 1320 were also tested in this
clon§Z&RAF- " These four clones were able to inhibit EGF
l'i gand b|nd|ng in a dose dependant manner that was
In thrfrgjé ?f f I nIt %t Feﬁglrt%goscieeﬁ\éreegrr%z rmé:(éqggﬁcfs 992ng~2 ampl"fm&i with a
prlmowenhtaaumgattns sabwe:e@:o&@sqz@/dntg to ltree \Amgen%talomlecuﬁ @derest
22736P 9/ 050217. 1277
origihglsf T I oty g moBRed nfPad ity JeSndd e per
fraginiegtawaks d)getsiedtgnths}(hﬂ dnd Ascl beg tigatedbadkan®e the XhoI/AscI digested

marr?rﬁ%lga%ﬂeé(r ;%Ing/ IJ}_R&X 42 ﬁellngr;] glnr% e%ﬁﬂ%h%aﬁ;g}% %?%cegg:es The ligated
vectbewasadmphfredrneEcta)lmrtdythe plaB@HRwvp perifledrbyl stdndard methads.i The Vy

o e BB BB OE 8L v SRRk B8 B SEREEBsBERGELAER ot

to prep&@HRRpr fnsemivth loéthedigbt cshmn'pl e, th| S in turn makes it
possible to conpare the ratio of EGFR to pEGFR
expression for each antibody treatnent and data set.

In thedecered $tep m@mmeteiligbttcélaina@aml?@R@nuliﬁed Wwith a primer set containing

the éé&@hﬁé{ec@ %%éo pogtﬁ? ﬁ‘l% %ﬁ%%éﬁegp& gﬁr@@é ﬁgm thereby

corrediad ey mtg@namttodpbed Iexscrpe$ ptmmnmuﬁbe PE&tfragment voe 8jgested with
Nheﬁf\‘lg p&fl t@d PtRhLal 'c%'ﬂﬁalrgﬁ ﬁr@pé&%?l |'I'He %Mnlt%duct was
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ight2MEM ] ed up and down at | east
IIghtfl ve @%ﬂsgéﬂ?g&@%ﬁé%ﬁh Cc@b&‘rﬁn&ﬁt of gntl body treat nment

EGF was added at a concentration of 50 pg/m to
In th@%EQthl%ttﬁe‘k%bbég@rﬁ@arg%élorﬁ B8fa ¢ ?ctga Elonﬁeoﬁtging mutations,

westerns were ornmed essentl a
introdpead duringdhe amptﬂ‘mau@uofltswenm Itn%mpfa@@d t;rv @n upmutaied constant

ey |

regld)rp T‘Fl%l %g?@égn%(n;%\}é:ﬂ%p pery /\?E&g)ré th%"aep% - ngd'ﬁ&fﬁﬁéd withi&it the
const@mt redigmones fesed @ heangtant egiqst \Mléth@cpryect wq%cw{qbt%mdem a
sepdrite Iﬁ)RWh@Wh@f& sdau¥fce] @%mylfleooéhc%%r% iy tllr%/W %oﬁ'ﬂaﬁ‘ung vector

washes were used i n order perneabilize t

as dﬁ‘é@f@ﬁd@é@vepﬁnCbihetr@quﬂeéd'lh‘r@aimlstsﬁ@UEt_ﬂCBd:m/Qﬂfbﬁlel Ci@gectlon
buffer (927-40000). Primary anti bodi es were added in
concentrations 20corresponding to the instructions
provi ded and incubated with gentle shaking at RT for
2.5 h (total EGFR nouse, 1:500 dilution biosource
i nternational, cat no AHR5062 and PhosphoEG-R Tyr 1173,
Rabbit 1:100 dilution, biosource, Cat no 44-794Q).
Fol | owi ng i ncubation with the primary anti bodi es the
cells were washed five tines for five mnutes in PBS-T
(0.1% tween-20) after which the secondary anti bodi es
wer e added (goat- 25anti-rabbit | RDye 680, 1:200
di | ution, - COR cat no 926 32221 and goat - anti - nouse,
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Erbitux and AV/=Y t!b! x—Simlar neenye were nnrf orned
Humap keppe COnSnnaPRICaioN c o call lines ~DINAS (ATCCHHTR- 81)
hKClonkte M MBS E CLATISAPEA IS C Resul ts from these 21

Kappasy ol | % af MHPAISEYLCHECREMTATHAPS TE GHECTEB and 22

Splicingby, overiapisstehsienses, a mi x of three anti bodies (992,

mhKCiY30[ anzl [LAZCHCOMBSAGIGREIGAICGCOTATIAEACOCTACUT TENIGAAGOT @S | 23

mJH &0d Bl ngle antipbodies. I'n DUL45 cells the mX O Tnree

mIATaNt T PO3H EECERGGCOITECAGACGET CREEETdBTECat dl I 2
mIFPCONeEnt S8 G@A@@%ﬁ’@@'ﬁ@@@%ﬁk@ﬁéﬁ%ﬁ%bom U;' o the 73
mJHS\r];lQ“r: |'(Lp; GﬁAG’GCGCTCPAGKCAFEK?gprp Cc§nnh| nations nf 14
mIH4 hreb %Ba ??A%%Tgﬁﬁ%%%@ggﬂ%%qm?g VO 5

2010/ 022736PCT/ DK2009/ 050217 83 The effects of
di fferent combinations of three anti bodies were
investigated in the A431INS cell line. The growth
Exampls B Mammnalienirrpeyctign ehantt-GEeRRantbedigsot ent of these
is shown in Figure 37. All the conbinations inhibited
t he rollferatlon of the AA31INS cell line nore than
The (Jf@% )ggHQ)e@r@ﬁﬁpntsryém@n\etéQﬁe,n())was B¢ fog fransient expression
ofamtnE@FRSetdt.Bsq.@@&@mad.é@werese Fedetr 00 ROO@ K QBLIMRN 5
of the conbinations (992+1024+1254 and 992+1024+1320
and 992+1277+1320) the conbi nati ons contain anti bodies

AppHdxinfatsi9 mowarsl [Spren@neRcticPEHO-g belss \ﬁé‘r@\fﬁséefg@ﬁ td) tedch a cell

con%ﬁ]fria %lbgféig 3%‘%@@? %E%&ﬁ“@gg%gﬁln@gﬁ%rg m;adla)was diluted
into awptmrﬁm-fépopémrh%nus‘mmedawmh 28badn maa’easnywmanransfecnon

| eads to death of the cell. This chani sm has een
readeBbes EEATHEBR DL P PR CT TAoc BREFeaRAs W iagsiefed to te
cell sultke asd Sugairatant(WRas @hgastéd 6lgs @R as a target for

anti cancer therapy - focus on cetuxi mab. Eur J Cancer.

2001 Sep: 37, Suppl 4:S16-22). It was therefore

i nvestigated to which extent the individual anti-EGR

anti bodi es 992, 1042, and 1030 as well as the m x

(992+1042+1030) were able to induce apoptosis. 151X1

04 A431NS cells were incubated in DMVEM suppl enent ed

with 0.5%of FBS and anti bi OtICS |n trlple

I T T - ~r~s 1 I D T T
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Exanple 7b In addition to exanple 7, the m xture of
992+1024 as well as the m xture of 992+1024+1030 were

w0 noesti7gat ed for apoptotic activity accor di nge¢ DDKR@®9/050217
same nmethod as described in 30exanple 7 (figure 35).
The factual |evel of apoptosi& was related to a
maxi mum positive W) 2010/ 022736PCT/ DK2009/ 050217 84

control. Both of the two tur re conpared wt
The eXpressed AHIPPHIES | WelPvPY '831 tgPo reaﬁt”ig%{i@i'iaéts “9‘@9 an affinity
chrokf&2dgraprel %fé@oeﬁhﬁldWG aalSro@enﬁ?Qﬂ(lBéplhar@éﬁ ld@Qﬂ)/n i(MaBB@ESL Sure, GE

sing A431 ure of +1024
Heag fg‘?) iR 'If'9at|9€t°(fqu1t H‘Q}?CEF?B f%ﬁ(a”&l}i’&di‘aﬁé"q”ﬁ8|“\9‘?ddfﬁp the column
usmﬁHﬁDCMI @rdine .7 bl ﬁéct(oab|coﬁ’t%1@m@hntlt%@@@nﬂbtérrﬁmeb by absorbance
Vi VO effl C%§ The anti-EG-R-m x consj st

n t
meagHiENsolh AL08dYN. WI8 FOdRe 218 48IYgse agREL? Fﬁ’é?%“rf‘@nce fafe. 150 mM
NaCViprp 5efThé anfied dhtibBey BAEBIcHRLSE tectstD i did Fr&d@de oSért@totoxin by
A431 NS cells. This is a wi dely used nodel for
the kAlv@ssgat i ng the potency of nonoclonal anti-cancer
antl bodi es, i ncl uding antl EGFR anti bodi es. Nude m ce
E E‘?,\;’ noco romfsec{ ﬁktT cells. This allows
xaa‘P 0P &8lPRe sﬂe? &"Pce. Two groups of
nude m ce 6 8 weeks were injected subcutaneously wth
aver age tunor size reached
Con%gggﬁgl%ﬁgqt)ﬁten C\/?/aazﬁlf)é& Tated. Mce received five
injections of 1 ng antibody, intraperitonally, with
By Uiy rgﬁ%gb%gﬁ%&ﬁ‘éds bﬂiﬂg? E’c{:krﬁmﬁeozorriﬁﬁseo{%‘tﬁéﬁ GEQubinbith (UR.
Cocbranctl ait ¢l 2@04n g8t; h‘e47-1$),fa)¢qmrb&iltuoﬁ' Eh@hwwﬁwqem’ﬂﬁﬁt could

aistinglisrbdtedn fhieindEEGIdnet Bt AP GPRATHbGALEBT | BlindiRfl with o

secalalnnecafey dzatotas spaciiititor Bregagnamic ragin of@od-E@TRentibogies and

t
exhlbmﬁ%ﬁ?g d)%g éégb‘ﬁwﬁfte&\gésﬁgggerr tl 'fhé{\‘@r_ A{‘a\ﬁ% %%t%ﬂ@om the
dese&ippiens Mﬂmﬂsh%d IQ@Iiznmt@dé@% rﬁwtmelmal af ItrrlmtErCquyu)(ol 154, Issue 2
893@6 Vecti bix in the sane anount an using the sane
edul e as for the anti-EG-R-m x 20(anti bodi es 992,
1030 and 1024). As seen in figure 20, the m x of 992,
An ekqggge QInglqu;(?éng?\ WHd T%] skl Y 'dﬂ@tﬁr@fbﬁ?%ng %#R%&Mdﬁ affigen to

31 NS ( eaveraevvelg re shown

0.5 ig/glineP B, anwr@ahr@@ﬂ ul /ddi$ R well edetnighhat 476 - ﬁb@gaxtmornmg wells
2 r f e

werd WEBH SIS EBSS o B30k DS BEA TR

tem@yaturenfollpwed by Wastatwicd in RERHTt Next 2oqul nmemel os Bat tedatenge mAbs

) . . ¢
word AR ARG 2GR 6 Ryl M e AR o
givewﬁdigreafmaximdlantiders blndlnedAﬁard\ﬁerm@f 2y ukMtBBﬁFRmeodles were
addegc{J ?]0%8 Oéﬁg%%t 092 tpﬁﬂﬁl t%ﬂiﬁ%ﬁgﬁgﬁﬁﬁhw@ﬁ%ﬂc Jﬁg%c?tges or wells
containingedfeul tREH J hlSsgaz/e arfirat tergenidtion | ugirckAntec€FReuatibdrty and
100 EiHe§%ax%l%$ﬁgérflﬁlag |ﬁ8 P%M()gr{tggg ég’gftéﬁn&putr%%g%odies were
I Nnj ect1 on. ree " groups receive el ther the
incuhated deretSghinggedd2dmpeature aitdrtitiGD el Werteuxashied fere times with

PBs‘E?..”AE dondaty! ﬁ?&%ﬁé tu-?b()?@gf 6 1P abhj ug(e%fp% roﬁ&t%b‘ﬁ%OWand 50 ul

Injec 1 ons’o nes a

wasiadfec¢td eachwead| fgliomaoj beyr3Qormip igcubation Alerobeigempajadioei ionally wells
') [ r

werd 3150 O 0, R UM 3L L PRSI U T

and rm at@@@mlrrse\m‘w bHe-3 min. Tee deyren @f Ehlhzltmw@to@mu{aied from the

fomBEEPR LR e G 6D e AIRRT PR GROR IS L B0 vi ng

the m x of elther 992+1024 or 992+1024+1030 No
expansi on in tunmour size was observed for the 992+1024
group at day 91 (57 days follow ng term nati on of
treatment). The average tunour size for the

conbi nati on of 992+1024 was significantly smaller

(P<O 01) at day 56 than t he aver age 10tunDr S|ze for

e o — S e
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992+1024 992+1024+1030 Erbitux Control Ab Initi al

nunmber of mce 9 9 9 9 Mce renaining at day 56 9 9 2
w@2010/522%6li ti onal experinents Prelimnary dataPOnDpK2009/050217

tunour |ysates fromthe xenograft experinment described

in exanple 8 shows that the €onbination of

992+1042+1030 i nduces potent down regul ati on of VEGF

oduction by A431 NS, the fornmer being an inportant

EL'%EﬁaQFBtP of angi ogenesis. Increased 20formation of

bl ood vessels is a phenonena seen in many solid

pate in the sustained
1)53%%1 B'ﬁﬁeﬁmﬂ(% ?ntécio B 25‘2@@@9{/ af fecting the
25 Wriigaras: Wilairtghd ﬁuomngtrFEGFReprun‘mscefromtAmen celleISigmaase§s 1
ncrea Ievel of the anti body

3%%&8%@#%@??@4%&8 %%an be observed in the
4} Biadking/ YiR@be dufferomotBEA ePREHTAPBSEXperBemNt descri bed

I n,exanpl e 8, ppar ed It ux and Vecti bi x.
SWﬁﬁﬁg?%%%&B&%@gW%bﬁ%%gaml e 8c:
6)Erﬁmn|0edorhtrbl\rﬁ'r’ibm»¢ (Mepck KebA, 64 X7f edpmistaalt,iGarmaay, Tatalbgue #:

db@%ﬁé‘g?eg@%% ?,tcbel S o lﬁg,g(%{%%@g? gﬁ%gﬁgsg,allhousand Oaks

XX e300tV 99l UgAaGat#BEra’nhloogParmu&umdu)l step process to
qu rreversible loss of their proliferative capacity.

ARl aMOdieSease, cancer cells are often in a

dedl f|tezr1er(tat)ato\adarﬁsAmaa char acteri zed by an increased
rate of roliferati has been suggested that

dr 8gs'a (6“%'”8? L?H&L%‘Prh@b’ﬂérwﬁ%ﬂe; Ri\¥Xerentiation of

cancegGErR M EuRe), Hab®ishiH Ap-Bovieldimggye the mal i gnant
cells and reestablish normal cellular homeostasis

( Preridt! @miringpdabs/isign AFdatSs3HsPABK cat ures of the

prQc ' ¢ PR/RSERC or therapy by
di re?ﬁjn% md‘l“@ik%ﬁtﬁﬂ%hm(:ancer %§3k48 1996- 2004,

1988)111Lﬁw@mrin@¢rLtaal\hSIerxﬁbﬂlOnMﬁtr%ZS kedBNi ti ons,
rlgant%ZSEFﬁ:ﬁnEPEglg%lq Al ARDL 11RO ESABRVE previ ously been
por i Ntrease the
e 528 (murine), Lab Vision Ab-1, MS-268-PABX
8) Goat-anti-Human IgG HRP conjugate; Serotec, Star 106P
9) TMB Plus ; KemEnTec, cat # 4390L
10) 1 M H,SOq4
The result of the competition ELISA is shown in Figure 6. ELISA competition assays were
employed to rank Anti-EGFR antibody supernatants according to the domain specificity of
used reference antibodies raised against the EGFR extra cellular domain. Inhibition values
from 50 — 100 % were taken as an indication of significant competition between antibody
pairs binding overlapping epitopes or epitopes in close proximity on the antigen, while
inhibition values below 50% indicated that the recognized epitopes by the antibody pairs
were not in close proximity resulting in decreased steric hindrance. The Anti-EGFR
antibodies were found to bind a variety of epitopes on EGFR ECD including domain I, Il & 111
For some antibodies this analysis could not distinguish whether the specific mAb was
directed against domain | or domain Il. Such specificities were labeled domain l/ll. Further
some antibodies appeared to bind unique epitopes which could not be further deduced in
the employed competition ELISA (E.g. clones 1229 & 1320, figure 6). It is possible that some

of these antibodies are directed against domain IV for which we did not have any reference
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rate of termnal differentiation of human squanous
cancer cells grown as xenograft tunors in

w0 ponzxresrpr omi sed mce (Mles L, Mason K, Huneer/pk2009/050217
Petersen S, Yamakawa M Ang K, Mendel sohn J, Fan Z: In
vi vo enhancenent of tunor ratd oresponse by C225
antiepidermal growth factor receptor antibody. din

antiaga ety TS pAR e ITal f, 00 Dok (Bo0Es CPaP SiifIEsbp Giids in four
sub@ramm@aséaﬁnrtn@am@rent E(Wﬁpétmbh‘ﬁ@bf@rn_ﬁ ebtalrRan@Pyth@tested murine

refer Eggﬁ v ?eglral(g\ﬂfn%r%g o(5rlla|r|1 %@Hp ggérlls?%%tgfsor&}g@kgeg% which was
foun54o %@rﬂﬁet@@dr biA@8d Wvith YéferRXasTbRRsbdltis A AbE abioyip 1R nsisted of
mnal differentiation in anti-EGR

mAtiSr ?%ﬁﬂh'ﬁisw%q hath gerivgd e Yessgielorearanggmest afthe
conéyqab@tlmiomh vekylslysd mhuﬁ@h&ndlagmrthy D&@S@idem.ad acid level.

nouse raft rs fromeach of
Thegs e ?’H‘EHS §§ W&FE‘o{(PHgEFOr UHY ERBPelR ph ’F*Ftéﬁ*ﬂ Wt‘i'égé? i GreyPilthconsisted
of mMA%aPBE, 108 BhE2771 Bisitkesorested djrmﬁ{gaﬁitraﬂéfbrgmrftub@@@mm Ab5
naoc m C

e unt ed with Ti e-Te 0
&At(% Fingly aioHelV eomsigted g Abrigst SfeH SkERatemEr Ziing with al the
use@dﬁﬁblﬂdllﬁé’fer‘ébl@@éfﬁtrb@atesmtiﬁAB?lMﬁ& Abhgn processed for
hemat oxyl i n/ eosi n stai ning. Two i ndependent observers

t hen 25conducted a microscopi c exam nation of all
CoMﬁeﬂﬂ@!ﬁar@ﬂsﬁé fondistinct aptdgerdett refsdricerny sameorspagies antibodies using

ni zed ar ratin pearls") as a neasure of
S“nc?cr? 6’%%(?%5688?3@8??14@8?9& fferenti on (Mdjtahedi et
al ., 1994) Table 7 lists the result obt al ned. M ce

PR SEB Tt 08Bl e A0OT R ySRREOLOR s A cws

Blamtmemp)ws fcomugatéd ith nﬁrﬁ)@DIFyesdnérfoeernts l(%m)qnblwzamabanti -His antibody

to fl&ﬁ élgsodl es %gtetg)’gﬁ%rﬁlgh%gw’%%t r?s?@\év{ cgr% %%’ngf r%‘t% of 5 pl/min,

15 ui éﬁfheEtGRFéESZD atlacoheentratiah oti20 fig/ne mas atjeajeti amscaptured on all four

rowSERFELE Srb B e3P b sl gR B0 P Bk a3 e
anti@h iReptiarstoanzxinva bimidingoefdiopAnii-Fresmpb methagtquonipedition was
estaﬂlﬁ’é&%rgeir?g%&h%foﬁ?%eﬁlﬁ%n&éI org%r%}qctggtrjrrgléilgﬂ/ ‘5 ﬁJI ﬁ%&%&a 5ffcentration
of 4@ py/m! B@BRjacted beeti aisiowi detis with capterddsF®F R ollepiet! bpssipping of the

antll%dtyr}'aﬂ e n?orﬁbl \L/iﬂ(gllo nglﬁia?%%vas%qq’g Qé‘%ﬂrgg?ﬁrp%g/ﬂ%% mM

une ance erenti att on~I nduc
GIyGBfef ECt, pbi2).tAltep the dddrirgnation wif Roti-&SFEoarpikpdyl magintad bintling to each

row%EPi N o%ﬂetﬂ F[}NW% &%ﬁn}n%@ éklﬁrl%g hlggéﬁml %{90?% %y(%{(% q:Iow cells were

S 'on r m na
first sain[dtedswcbhn EGRr& E€Bantigen fobalyedionipiestion ofdiffeyenitreference antibodies

or Ah{lﬁer o rg;fbéalgs IPrﬁo ?gp?aqaﬂerﬁgu 2({2@% U%Eéﬂ{é §a|?r% g?ﬂ?@eWs%HJratmg

rentiation in such
conditnisrasi autlaed cdbove. ﬂ‘ﬂna’e}tép yas ynmb@atemllcwveﬁ (T g a)aqmo‘ﬁd nmjection of

Anh%%FRQ’SRﬁBo%? ov ér thké) ﬂow e,fgétmait&i \BWEE%R%%EHE% %or;igetition
antibody to minimize the dissociation of either antigen or blocking antibody. Then the
antibody/antigen complexes were stripped off with a low pH acid wash (10 sec. contact time
with 10 mM Gilycine-HCI, pH 2) and the whole cycle beginning with the reference run was
repeated with a new Anti-EGFR antibody. The degree of inhibition of tested Anti-EGFR
antibodies were determined by comparing the Ru max value of the individual Anti-EGFR

antibody before and after competition by introduction of report points recorded two seconds
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Large keratin pearls 1 17 +++ Large keratin pearls 1

54 ++++ Large keratin pearls 2 14 ++ Snall keratin
w@eanls2726 45 ++ Smal |l keratin pearls 2 49 ++ Speid/DK2009/050217

keratin pearls 3 11 ++ Small keratin pearls 3 34 ++

Smal | keratin pearls 73

before and after injection of each sample. An example of one Biacore cycle is shown in

figure 7.
Reagents:
1. CMb5 chip; Biacore, Cat. No. BR-1000-14
2. NHS; Biacore BR-1000-50
3. EDC; Biacore BR-1000-50
4. 10mM Acetate buffer pH 4,5; Biacore, Cat. No. BR-1003-50
5. Tetra-His antibody (BSA free); Qiagen, Cat. No. 34670
6. Ethanolamine, 1,0M pH 8,5; Biacore BR-1000-50
7. 10 x HBS-EP running buffer: 0.01 M HEPES pH 7.4, 0.15 M NaCl, 3 mM EDTA,

0.005% v/v Surfactant P20
8. Antigen: Inhouse produced recombinant human EGFR extracellular domain with

6xHis.
9. 10 mM Glycine HCI pH 2.0
10. Reference antibodies:

e ICR10 (rat), Abcam, Ab231

199.12 (murine), Lab Vision Ab-11, MS-396-PABX
e EGFR.1 (murine), Lab Vision Ab-3, MS-311-PABX
¢ H11 (murine), Lab Vision Ab-5, MS-316-PABX
e B1D8 (murine), Lab Vision Ab-16, MS-666-PABX
e 111.6 (murine), Lab Vision Ab-10, MS-378-PABX
e 225 (murine), Lab Vision Ab-2, MS-269-PABX
¢ 528 (murine), Lab Vision Ab-1, MS-268-PABX

To confirm the epitope analysis obtained in competition ELISA and to perform further
epitope analysis by competition between same species Anti-EGFR antibody pairs, a
competition assay based on antibody binding measured in real time by surface plasmon
resonance was established. The obtained epitope map of Anti-EGFR clones tested against
the panel of reference antibodies is shown in figure 8 below. Inhibition values from 50 — 100
% were taken as an indication of significant competition between antibody pairs binding
overlapping epitopes or epitopes in close proximity on the antigen, while inhibition values
below 50% indicated that the recognized epitopes by the antibody pairs were not in close

proximity resulting in decreased steric hindrance. Inhibition values below 25% were not
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3 56 ++ Small| keratin pearls 4 43 - 4 60 - 4 31 -

10 Exanpl e 8d: Sustained growth inhibitory effect of
wa@potanti’body conposition of the invention. A reQEAK2@/050217

the tunor xenograft experinent presented in exanples 8

and 8b was perforned to inve&tigate the in vivo

ef fi cacy of the 992+1024 antibody mXx. In brief,

nu/ were injected subcutaneously wth
'”C'%@a'%ﬁ‘? Ré@%ro"eﬁ%o'%%p' PERILECTUR D e&é’ﬁ@#ﬁﬁ%‘ét%i’r@%”t
non@@rlumdmhcb.t@homl teRteRiNardivediag Exdepim320sivare f@unom%omfm%te with one
0

whi ¢ 0|nt e Wer e ran
or ”&Feoéfﬁggs PIAYRE " %ﬁ ieREe antl 'eén'PF’b“a ‘?‘?b W@Peé’ against an
unkcbvl?ﬂ pitpedor wHieh Wi iR rﬂ:ft wp& aﬁpfe%réﬁ@b antibbey rdyc@\htue(SZ The fully
gﬁ week) or |Om1é gp % % se of the 992+1024
humg of UF@aB'r’-e‘F apihodiss e&H‘?'?‘ B8% rtEﬁ“PSu"‘t%%'”Cb’Peﬂufb e ggalysip and were
founa@é %@'@/eﬂéﬁtﬁﬁg)éplﬂtbéie hth@wfaa/aﬂgﬂnéd frohl bdth &R ofé@rrpféﬁﬁ\Ve\/E@ISA and
ections o

Comﬁg@WP%Pﬁ apgly 5%{}?@5();:0%51;@' \gﬁbw%regﬁqug,t ¥at\y\5|ed domain
specifitl)/oP the BARCTF RISAGOS 65 PR EVESD sli'djhgblffgfb‘h@eé R tﬁ@b&‘vﬂﬁé‘ﬁtlon

Patt?rUrZPSFV(V)f‘ée?]d{Anﬁ'wd%\ et quir AP w6 seBRHTEa paporved M he fio
assdyegp&rAspHALeNBeRe RRIMPaT e HLISAEbbsbtioh %ssaﬁerﬂ@l@?ed fuII length
E GRSy FSe095 oIS (e A caTBTIaR A5%8) Lty opEPTBn g gellar
dom@daySGRRI er the start of the experinent, figure 38 and

39) a significantly better
After the epitope mapping of Anti-EGFR antibodies had been confirmed in two different
competition assays, competition analysis of same species combinations of Anti-EGFR
antibody pairs were investigated to resolve which antibody pairs were recognizing distinct
epitopes, and if antibody pairs recognizing overlapping epitopes could be further divided into
epitope clusters. The result of this analysis is shown in figure 9. Again in this analysis,
inhibition values from 50 — 100 % were taken as an indication of significant competition
between antibody pairs binding overlapping epitopes. This criterion seemed valid, since
antibodies tested against them selves, and consequently recognizing complete overlapping
epitopes resulted in values between 70% - 100% inhibition as shown in figure 9. Further, this
observation illustrated that dissociation of either antigen or antibody pairs within the time
frame of the analysis did not appear to have an impact on the outcome of the experiment for
the antibodies tested. By grouping the antibodies according to the presumed EGFR ECD
domain specificity determined in the previous sections, antibodies binding exclusively to
domain | or to either domain | or Il (I/ll) were found to mainly cluster with antibody members
with same specificities, and not antibody members recognizing domain lll. Likewise domain
[l antibodies were found to compete for binding only with antibody members recognizing
domain Ill and not antibodies recognizing EGFR domain | or I/ll. While the two domain I
antibodies 1024 & 1042 derived from the same Ig rearrangement were found to recognize
overlapping epitopes, pair wise combinations of either 1024 or 1042 with either 992 or 1030
were importantly not found to result in significant competition. Consequently it was
concluded that antibodies 992, 1030 & 1024/1042 were recognizing three non-overlapping
epitopes on the domain Ill of EGFR ECD. Finally mAb 1320 was found to compete for
binding with mAbs 1024 and 1449, both directed against domain Ill, and not other domain IlI
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5outconme than in the high dose Erbitux 2 ng/week group

where only one of nine aninmal was left at day 60 (P =
w@O@20008736 i gure 39). This shows the sustai ned edT/B&ER2000/050217

992+1024 treatnment on |long-term survival. Although

| ess efficient than the hi gh/dose, | ow dose 992+1024

mx (1 ng/week) was also able to control tumor growth

.and wa nifi Qant e ared to high dose 2.
a”t'q@/%%éﬁteéf‘%%r?%ﬁ'“%g 1y3|2§ th @ét”mgg?tﬁ”f"ﬂﬁ‘é)r gﬂ%%“@@@f’ gryvas
aSSL(n?ed:th@t MJ\B&SZ@ e fb&ldmﬁ)thélwlpﬁ@fy\/cbf\d@fna(rﬂlI-oth@@ﬁt?acellular

ults denonstrate the su erJo

re . These r
domgisy g% %Q%"@”@@‘%Qgg‘?@%%?% 'iCtS'ﬁSﬁﬂéEe SeFfpiRrigyra 1, where
epitégehipiiofiiBodiés HifstdPHY-ia3 BBFR OB doffi I, fﬁ’ll@f fPare illustrated.
enonstrate the sustained growmh inhibition caused by
the 992+1024 conbi nation conpared to an approved
Aﬂeﬂmedmbmgahat@atrlmbgwgomtﬁwalmb ef 992, Sph@&monglloa%m Add Ire8ult in

sian iR Je0 ! pTPLY A HErarY BY RERA S8 A P el vere

des@@ecetb&f&el‘rﬁieﬁhdw fany ghmbddnasahétl couidsdlio tRe receplidMantigen
even

A431- | t d
sim B3R ik LS AT REISE W T St ERiog] Hotel [1gnn The three
antitiddss0i2, ¢@24 aidri 0305thdpdn thé btrfﬁimg&ﬁlalntllsatﬁémﬁactﬁd ddairf306ther

EG%TLF'U%S#@ itigs i@?wgbéeﬁr}](ﬁg’]oﬁ%ﬂ{eﬂ g@e Eﬁégg rog tE(% awgi/\glsd%fshown in figure
11AsTheuinhibhion® B0single ahtitdiesdicre wetadlistddeay téstingamem In esrabifiations

N N T R G AL
seqt,&irﬂbl&&ida][oﬁ of ené Bktfaugﬁﬂboay dﬁﬂg@(@gdg@adi)rmmué {Tesasan@ complete
orm.o umi i nc

blockgte orefe FRFERT heltolia, ~ntibatiel WS leblefidn ki hRl SancBlyagions or 40

ug/rﬂnAi; blosiyn iﬂﬂfbgeﬂa 1/\19’1( ehedlhh-:ui m]‘nélﬂ llharfitibodles 992 a1 024r& il GRyere found

ntrat f 20 . enpt -wel | _pl .
to b B Eh Gl o herkieeP Ly et ahy aiBish ot e, The Shitevec
negative idfibiRbrbvalued ideregsiag formath antibiddg dydednetast suajgested afsynergy in
h th st agh i bad

oincig {BEhE gt asliBSE e sty Bobt B rafiah ek Pouatga witn the

threaddigisbdies, vkt Sntlbbdleelduaafteékagémﬁ r®6- omefldapqirhgiémoaesioﬂdomam Al

mab 32T, b0 Ui of bR s 8 ety %o B Binding
witheatl apitopmblodl%eﬁfonpfhermr@eanmmtladdlétd”tfteo thedeutasted ntiddifles had

smaflng e dTTSIA Yo Being AaEekEEuTdrd Bt anetssertor
satutadion Withals thré'éf&m\bZIﬁlxtmlre \(Bhsdquesdlg e exeriaaohesugaestedahat the six

test tpAGieB EPUf Bing P B £ 60 o s Gl Bl Loyt e SPunis

obséreéd pmmﬂmbnrmuantlbabyémb&mstwng ef alsthatsssad adlbatileé!bﬁzm 1347,

so2 e PO 108 FtsTone Ha) By B uBlef Pecianiey VA Sanote

antitscaly dnuthet raist. Astioey oexds vatieré Iree tested Batnetde a:rmbbdiphadmot been

0/.022736PCT/ DK2009/ 050217 ' .
'”C'L%S’th"f?f"eg'SSX\Qit%c% BRI PRI Pa 8ﬁ|pﬁeg$68 |dt'%B%%reW1é/C’ all six

teste!dhar’ﬂibbd i@e I&mlrilfohhg tq B® Rrh[l:iri]lad) b)) — e16% eiheviadsted funiblndirg to the
e A431- i ds. )
6 s et st P e ThaPadet PR dnaicNietervbfp Filifliat samole

antidodidst were amdoXecforbithis (ribitgrer o fighificént nhébiidneof 1 particular sample

iy hei . QPP B RerReoris o ARuEk TR bRERse ror

bindoiy t@yI'rmIEGFgeksepEﬁFE)R tlee«ni;ejvhsnghslegpaim@ﬂmaadg ilvaisated traedt least

six BN REPBUAHS ofmoLIa PR S b Bty & R SttlBpBiksy. As a

finaltdxperraértiitsieeingextigated ¢f cmfﬁerfamtlbodlﬂﬂ@td’mtd’dwmmsEﬁrﬁam | (1284), I/l
( GENBANK 10X00588, U lrich,A et. al. Nature
309(5967),418-425 (1984)). PCR reagents: Cynonol gous
Monkey cDNA isolated fromnormal skin epiderms:

CytoMdl Unimed, Cat. No: ccy34218, Lot No: A711054.
Phusi on reactl on. buffer (5X): Finnzymes, Cat. no:

—~ oA
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mvt Bioline, Cat. No: B10-39029, Lot. No: DM 103F.
werowmez36 or anplification of Cynonol gus EGFR BCDDK2009/050217

including partial signal sequence and transnenbrane

domai n: 5' ATG priner: 5'-TCPTCGEGAAGCAGCTATGC- 3' (SEQ

ID NO 135) 20 3' Tm 2 pri ner:

A SRR B B R Bt v

mcua@t@d IWite Qtf & Sk A gy Fhiiure. Mstﬂreéeﬁ’ﬁéd ihGigLRM 1D A& GGk tested

antl@dl codon b%flaore tr@m@ Ea e rral n: . 5" quu%n?\@%dhe six

antllidayN@(tbt?g)Th%%@ bé=E&E2 Uk te collection of antibodies does not include
antltfcglq%gfg@j amees tg%ﬁgﬁgﬁ%ﬁgoccugéﬁgﬁ%gogound ant%odgas P(\?ternatlvely

it is BESEHI O BT BERSTHI SO tHABSdd dBMal? ke bReke PRRH 3RtibDES.
mel ti ng, 55C130 sec annealing, 72Cl160 sec el ongati on.

After 30 cycles PCR products were allowed to el ongate
Tabked Caﬂbdietrdlﬁlycdvaﬁaﬂlé antibiedias metaclocomenied spefvifesagathst EGFR
tenplate and 2 units Phusion Enzynme in a

wth 1
ex#%%%a?f¢§rﬂﬁﬁ of 50 pL reaction buffer containing 0.2
mM dNTP, OSpMprlrrer 5Af|nal PCRband with an

at h 100

nnnnnnn an
I CTTygtTTI

N

)Bﬁi ;Iela and clo

néﬁxrhEUA

NGLTETS

T R

WICR1 ot ei N sequ

enc®Raof t

nnc- ECL

he cXoned

| S c-hr\\nr

extracel

n fi o~
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[ul ar
a 22 anAd
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1

e 6R0Th cequp

nMRUSE y

lynondl gug
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D al i gned

NEEER. GRS ECD |

L he human EGERH
L@&&éﬁ@és showed

FEYCOE
cD—and (\

n tigure

24. Xhe 3
EGER _ECD

al 1 gnnent
DNA.

oMagse,,

.. —ann g

10sequence

nonpl gus
g

identity,

V\H?Ie1

Al gBMABY 00T The
thowed 98 69% seq

C®fduse P

lence ids

ndi ng pr g
ntity DA

tern seqy
monstrati

[ENCO5
on of

ARES bOBY cross r

eab@Wﬁ?ty

bet ween

extra cel

| ul af

Aurran

gus EGH

R ECd

$ATO

to

he

OFE] Rp 9 AN CL¥EE0

erify that testied Anti - BGFR anti bodies bound equally
well to both Human and 15Cynonol gus EG-FR ECD and
accordingly warranting toxicology studies in

us nmonkies, serial four fold dilutions of

R B0
Exagiple fieGER asgyation ibikitiem 1 pg/m were tested by ELISA
for binding to reconbinant Human and Q/nom)l gus EGFR

| ns. Anti bodi es showi ng jdentic
Def‘?f%ﬁ%%é’ RIHIDOARY Gregialed blggiage SR 156 hiatioals Gipreceptor by

compofeneshes EGFR cross reactivity. ELISA wells were
coated with 50 pl/well of full length EGFR at a
20concentration of 1 pg/m in PBS overnight at 4C. The

To veetthamested gniMEIGER svtibediespbend tovhe EGFR fecBRSr Andagichultaneously

viocke g drio MG HELER} Toath B el paccore iy BEghven o

full Ighgte EGFR Atad &dhc@ht'réﬂoﬂcbfﬁfﬂwg/rﬁﬂﬁ@%'lbv&ﬁlghl&ﬁ 4800The next morning
control anti bodi es were added | s and |ncubated

wellg WPreo‘H%S'T?SGW'CStW'ﬁthﬁTTé\ﬁ‘ﬂé}l%ﬁkE? 8” Oﬂ?thél"'r Wit {1 Uy PBS-T-1% BSA

at rdoﬁctléh@teramewmﬁed«@y RavRenedinfPBe Tt # N&&%OVMI ohsdfRB#y diluted Anti-
by incubatijon 25with 50

ECR ?@&93@? 8l SR @@Em%e&rwyewe@as%%f)o Wh TR AnEntbatssq in at room

tem&lrﬁl@ké m@teb‘dﬁtfb%ﬁy ﬂi&dbétﬂﬁllML @iBtlrﬂ}laté@EG‘Ftli@Hﬁ@éﬁé %rﬁzeﬁﬁ’étlon of
m n. Final s were washed five tines

0.5 H@@' wag Addgsl fé’t%é""%érc@”tém AIBeECEY %HB‘Png"EUO’EL‘?r\}i%We”S

conthMBigSaHAS PRSITE1 BIBE A, e rduBstedtat Fdlﬁfﬂehﬁ@ﬁﬁﬁ@tfblf €hod¥ t er
i ncubation the reaction was sto addition of 1. M
PBEET relayead

Subggaisatly wels wareweshea Hye pngs wih egkbycipr g pmvith
100ul/well Streptavidin-HRP secondary reagent diluted 1:1000 in blocking buffer and
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WO 2010/ 022736PCT/ DK2009/ 050217 91 1. ELISA
pl at e; NUNC Maxi sorp; cat: 442404 2. Antigen: Human

wo EG@eEED; Cynonol gus rEGFR ECD 3. Coati ng bubdBEDK2M09050217
PBS; G bco cat:20012-019 4. Washing buffer:
1xPBS/ 0, 05% Tween 20 (PBS-T)/A5. Bl ocking/ Dilution
buffer: 1% BSA in PBS-T 6. Goat-anti-Human | gG HRP

on ate: Serotec,, Star 106P 7. TMB Pl us (KenEnTec .
'nCUE%@%aqzi%%@m%erawe 5@5@3&)F?m@'ygv%wer%wmﬁﬁrfyeé@qeStVH@ PBS-
and @mw&@die%bﬁéﬁ B}‘Bé@dllrégl o0d gL/lies chBrréL[bgtr@tetegdwmmaferdq@.sao min.

reactive LUman an ono| qus i -
After RebRlign die eaFif was 5o %/"2%6 @aioiﬁ '\éﬁgé%f?ﬂgg%'/we” and plates
wer@rdadkRedressomhy recogni zi ng the Human EGFR ECD used

for mce inmmunizations (Figure 25B). Exanple 11:

I nhibition of notility Most cancer deaths derive from
ELISAradestsenm nation of tunor cells and subsequent growth

in 15di stant | ocations. Local invasion of adjacent

normal tissue conpron se honeostatic functions and
1prGoadng bsﬁfmgi x@lBSyGlbc@cﬁadllzmmz:mg exci si on of t he

2} HRbey b |DYSRH, BRERORRRR WBy AR AR Sk B2p0s,

3} iﬁLgl;S/Spia@rmUNmMaE@Et% cst: k2404 to facili ty ceI I

it e n r re. i ition of

kH]é%[i)' '%n%ﬁmetr %/gwdeé %(Fgﬁt-lepré’glé I sm of EGFR
5} avgstirerbudiengix. PWW}@é%&TWngQ)fP%W) xture of the two
6)2?(343}]'8%%8&”0?9% an dV%g 4 on the notility of the head

car CI I i ne were investigated.
7)S|1Nw|ati\i/ajsorrtroh§yeagm (MedimirGune0hc, &allivisumels, cap HEWRE &0574-4111-1)

o[ SRl PeNEEE IRARes ML i e Ture 1 asks

9p8ireptivietin-HRPalitrawedsitiwee Signgn ©.2438 pg/ Ml of the
' +10 a negative control antibody
1@6%}Ieé)?ﬁéﬂ ﬁ]oE?ﬁ% é‘%?ﬁg’b%her oi ds were incubated 25for

1’a)nbl\/hlé;_rSCI’44_ hours. | rrages were then taken at 40x

cUSRBD R LSRR Bhg Bl CREIR M PAL=EERH
inhilfi the bmdm@/bfeb)dxlinylated E(GF idend BEGRR lsqulc EGFR @oeptbochated to ELISA

9 d tankf | ~decr LNt
o158 ARLHOA 1G0T BT G0y FHERASo oo oy b
EGFqumnti ibfrnidad whnIeFih@ ne@atRe Bpnivdiiaotibatydynapiat whible isnodt idiredtyd

0,,t

cooh S SR DA SRS, e A5 RO A0
antlbcxileh;l 912, 9030 gﬂd 1042ahltectm&a,@lhst daMiain Il and recognizing non overlapping

epltfq?e%e%%?ebs?’eép %&%9 %%ﬁ%%)jgr r%i%teu;%]f&? t h%bWP¥ let.:n&%a é&F ligand
bindimgd D& thedhteertested ehtibodizEsi dniyt rylAb vhBe lahcwmﬂ & atodssttH{3f ligand

iR AT 6 ESp PR TR AN ROLLEE TR0 R Y5 Smavs
992 megim!daﬂp%mppéarbmmbmunrenefﬁgleﬂynﬂfbmw E®Bdgand binding than the
sing%omggéigé fidted alone. At a total IgG concentration of 1 pg/ml, the equimolar mixture

was found to inhibit EGF ligand binding approximately two times more efficiently than mAb

—

1030 and four times more efficiently than mAbs 992 & 1042 tested alone, showing a
synergistic effect of mixing three domain Il antibodies recognizing non overlapping epitopes.
As shown in figure 12B the Anti-EGFR clones 1208, 1260, 1277 & 1320 were also tested in
this assay. These four clones were able to inhibit EGF ligand binding in a dose dependant
manner that was more efficient than observed for clones 992, 1030 and 1042 when

comparing to the Erbitux control. At concentrations above 0.33 pg/ml the Anti-EGFR clones
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5Involucrin is a marker of early squanous cel
differentiation and a protein that is involved in

wo oomeizen of the cornified envel ope. |nvol ucrPeT/DEY@9S50217
can therefore be used as neasure of the nunber of
tunor cells that have differ&tiated. The |evels of
I nvolucrin was estimated in protein |ysates from A431

120%?1@%53%7%&#(%%%@6 tto%%;u%%ts{q%@%ggf)éeé{l eaégg Ii\émértlcpbinding as

Erbi@R2estOB tskdlcdrsmgatdngommer ci al Iy avai | abl e
I nvol ucrin 10ELI SA kit (Bionedical Technol ogies).

Tunor | ysates were prepared by honogeni zi ng 30-40 ny
Abilitf totinmimit EGFSsdiesd iBGFR phosphomilaBén bufiligcelissi ng t he

Ti ssueLyzer from Q agen. The protein concentration in

each cleared | ysate was determ ned usi ng the BOA
AntiErGRFe BntisiEaywdce ltesftefobfm Risetiviiy carkElSER ehosphohationrin beiredell

ted Si.n ELI SA assay. in 4 f Ln

wes R Bk 0B I Pel M P e ety Yo Befion Bt Pac
phos’nbhoryha}tedi EGF RN(pESHR) tioch tha samgrsafripta this in thingineked iepadsible to

complig HE g E e A PR oL B ARESAT R Foal R pate st
HN5gﬂfediSI pere dllivated agotdingtol tbe insfruttioas @rﬁwdw!d)yelsT(ng DIVESD

S the vel WGrin in t
supS e ahahAre S EohapelsféE aloshly Boisrket sk R o6 well piates
from Nmm(eat rw m?@l@eywe@emee slbrvAﬂGrl Qs diefd stapsediimDMEM 18.h before

o7 SR BT e D 2 BSRAo m n 200

ul DME(MJpno{ $eem|xbu&mlvbe pipeitedEx@apd dow{% at leastdivadilresdd rm»n Adter 30 min

ooy Bl RARIT RO S OTHRRL 00, 5BV | B e v

and tedrfiget .5 nlihelnEeFResermenwene pedoumsteesyentiaity éo Hesl |nszta1ct|ms provided

oy T RPN BB o Y, O °

EGFR i nternali zati on 25was investi gated using confocal

Thegbfg\faér%(?ﬁg%dg\? 3%‘ fglgn %ﬂ@?i‘gﬁiﬁl zﬁﬁ?tf{ggg&? 88Hta|n|ng ~1%

metharef)iergt minrefEVER Fesimudtionnigive PBR- FRSN XAHI0l (8. Werfeminheashes

e T e

blocking bbHerd827-4P0@0)f Pr@n@wtanpmdlmemaddem cangagieationer e
corr%%?‘?ﬂg@g:f@fhe%stﬁj%ﬁoﬁ?&ﬂ{nﬁédé ?@%ﬁﬁ'&uﬁx‘aﬁ @itk g@htﬂ—:r ﬂ‘%]kmg at RT for 2.5 h

m croscope wt er a arge pI n-
(totad AR BOwsen -1 rﬁ@p@ulutumum@a@mw@u CK2O0Y Wwdﬁlospm-

: i N Ei f th
EGAR St T SeRER AR il BB e B4R 060% ane
1024 for 2 hours |l eads to accunul ati on of t he

Follﬁlﬂﬁgﬁggbﬁﬁ)n'vﬂ H tﬂ{e bAgaH éHt.gad.ggmeCéeﬁé wefk RO&HEAe trﬁfeélfor five

I NES. tux In contrast 1 s nal

minytegicPEe-Tt(Ad %:qunsasaa PHefeVhieh Higrseconarg Adikodiesues aé¢ed (goat-
anti %’bﬁ“ﬁD?@bb§ 1u§0(ﬁﬁluﬂo§ TRIdE Ry vl 1?222‘1"%'n9 @oéﬁ%‘ ﬁ1§use IRDye

In 1 nm I nner sections of

800Vt B0 ﬂld}mOﬂhlés@lR ﬁﬁb@%%&w&@%@h@n@rﬂwb@g@ 835 1992R1Tomttl gentle
shal@ﬁ&oﬂtﬁ&?h@’éﬂcd ﬁ—%odlﬁ AMinfeR] fof, Whereas Erbitux is mainly
found the ce surface. Figure 30 shows a tinmefrane
of the 992+1024 nedi ated internalization and as

Pnoﬁ@%é@iur&ﬁerﬁ%nﬁhé‘qfé&aﬁn fﬂfo?&rceﬁémﬂebb@ﬂhé’ﬁla@é‘%b@%él@e% flve times for
can_be found in intracellular vesicles. After

five HUU'PSD B -todl Waﬁrl‘esd‘lver?ﬁ%m&rﬂﬁt?‘b%?'ééb@‘@ﬁ%@wi?ddh@“ﬁ%ﬁﬁ@“o” of the

pIatéé“%Fé#?sﬁ@@o@ﬁ' toHispe! e lvRhRG sBREi¥N W@I%@ve‘éﬂﬂyfk%‘éﬁkmg of the plate
10st ai ni n Erbitux in contrast remains at the cell

agalgg,trqaggétom@ﬁ deeriicatiadhairedmeakef B APHERS: %W%’&a'i‘ﬂﬁ‘f‘g is the
the internalization induced by 992+1024 | eads to a
sust ai ned degradati on and renoval of EGFR in the
cells. Thus a conbination of the anti bodies 992 and
1024 rapidly and potently induce EGFR internalization
vvhereas Er bltux does not 15 Exan'pl e 14 I\/basurerrent

. - Y Y L Y - o o o o
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surface was regenerated in between cycles by stripping

the captured anti body / antigen 30conplexes with a 10
wa@ewone2786j ecti on of 100 mM H3PO4. Kineti c anab@EDK2008950217

performed by first subtracting the response of the

flow cell containing the neghtive control antibody

Synagis foll owed by subtraction of the response

ener at ed ection of HBS-EP buffe
”Ot'(gbi‘éy @99?%%%@?/‘%6@99‘@86’21&9 3 tr?ﬂ%mm(a’lﬂ’&vgﬁﬁ tge wash solution can
be réméwﬂwﬂth&gora)cedﬁhﬁraaf@q%rmy ﬂja:tlbrﬂttﬁ@]\tcvﬂl:'l&%@ﬁli th(gkﬁt)agmp @f the cell
C | O const an e ev uat e opa
mO“PlaéfFﬁ?t r&éﬁé INGHP E‘é%%% t”}? RVt ﬁw&m&’é{%ﬁ’ By gentle

suct®Rfdt W Siddtofltheievs des abﬁulﬁ&%nﬁamﬁeﬂt@t Ulﬁ@ﬂuor&&%ﬁﬁﬂgﬁal was
Bi acor BR- 1000- 14

meaBW&@%“%l@&@ﬁbc@G” ' (eﬁﬁétlorgﬁl\%)a%%m@némw 3 'Zlm HQSPn\/P nm

bandWiethdkRd mftrﬁeesomdrﬂnlbh5nneﬁ%g@$étmn @gnm bl\gd eﬁ?g%@g@%@” ,poth 10
ag,

Goat .anti-Human 1 gG Fc
nm @W&i’fﬁiﬂam ne, 1.0 MpH 8.5: Biacore BR 1000-50 7. 10 x
HBS- EP runni ng buffer: 0.01 M HEPES pH 7. 4, O 15 M
.NaCl . 3 DTA % v/ Vv Surfa P20 Ant i gen:
Usingy 1 -GN e e Soom s eg) (A B feree Satbeglss
signifidg&dy (p50.08) affelctng mbqﬁaﬁmmaiseﬂmm‘deusn thé @20®f12Vhand 1320
t.fu.l IFen tQ IgG s of the invention against sol uble
an 'WE‘:‘%\( CD are shown in Table 8 below. Table 8.
Measured affinities of anti-EG-R |1gG antibodies

C surement I
Thegﬁ?#@{% ?)b@g%urq‘%? aeﬁ% I gg)rmpfn It-'i son%nﬁt?bogln { Blti%}olr\ﬁg%ual
antii2Q0S tbenginoyenededwd fanatfectnin sofrt mrveasmro\andlgsis lof/inhbétion of EGF
induggd %ﬁt { loShhory gT.ohne fsfekﬁ\'ﬁ K‘gﬁ %glélg%‘gﬁ? i_@e’@%ﬁg@h%]oaﬁ‘ﬁ%c;m
antit(dv!ylnmstghlflkza)rﬁtfy I(]Hlbli@d EGHA thduced EGRB ghosph@9iation (p<0.05).

Example 5: Internalisation of EGF Receptors in A431NS cells

A431NS cells (ATCC# CRL-2592) were trypsinised from an 80-90% confluent T175 culture
flask using TrypLE. Detached cells were washed in PBS and suspended in DMEM without
serum. Cells were split into portions of 1-2 ml and incubated 30 min on ice with the
antibodies examined. The antibody concentration were 10 ug/ml. Cells were washed three
times in DMEM (250g, 4 min, 4°C) and re-suspended in 1.8 ml DMEM. Each portion were
split into six FACS tubes containing each 300 pl cell suspension. Three tubes of each
portion are placed in 37°C water bath in exactly 40 min and the other three are put on ice
immediately. After incubation, cells are washed twice at (2509, 4 min, 4°C) and pellets re-
dissolved in 100 pl Rabbit anti human IgG Fcy F(ab’),-FITC in DMEM. Cells are incubated
for 30 min at 4°C before washed three times in 4°C DMEM and analysed on FACSCalibur.

Results are shown in Figure 15. Incubation with Erbitux and Vectibix showed an equal level
of internalisation of receptor of around 30 % leaving 70 % of initial surface staining.
Incubation with 992 alone leads to around 45 % receptor downregulation. Incubation with
antibody mixtures containing two additional antibodies with non-overlapping epitopes leads
to an increase in receptor downregulation: 992 + 1024, 74 %; 992 + 1024 + 1030, 83 %.
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NA NA 0.2 170.0 1024 1.8E+05 4.9E-03 2.4 26.7 1030
1.3E+04 3.7E-04 31.1 29.2 1254 8. 1E+04 1.0E-03 11.3
wd2016/01260 3. 7E+04 1.6E-04 74.1 4.2 1261 1. 7E+BSEI/DK2009/050217

3.2E-03 3.6 18.6
80

Addition of additional antibodies did not lead to further increase in receptor internalisation.
Thus, at least three antibodies 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
premise. Usually they measure mitochondrial activity. The Cell Proliferation Reagent WST-1
(Roche Cat. No. 11 644 807 001) is a ready-to-use substrate which measures the metabolic
activity of viable cells. It is then assumed that the metabolic activity correlates with the
number of viable cells. In this example the WST-1 assay was used to measure the number
of metabolically active cells after treatment with different antibodies in different

concentrations.

Prior to performing the WST-1 assay the appropriate antibodies and antibody mixes were
diluted to a final total antibody concentration of 20 uyg/ml in DMEM supplemented with 0.5 %
of FBS and 1 % P/S yielding a final antibody concentration of 10 yg/ml in the well with the
highest antibody concentration. 150 pl of these solutions were 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 pul of antibody solution. 100 pl of media were added to column 11. 200 pl
of media were added to Rows 1 and 8 as well as column 1 and 12 to the decrease effect of

media evaporation in the experimental wells.

A431-NS cells are then washed with 1xPBS and detached by trypsination with 3 ml trypsin
solution. 17 ml of complete media are then added and the cells spun down at 300xg (1200
rcf) for 5 min. The supernatant is removed and cells re-suspended in DMEM + 0.5 % FBS.
Cells are the counted and their concentration adjusted to 15,000 cells/ml. 100 pl of the cell
suspension (1500 cells/well} are then added to experimental wells in columns 2-11. The
plates are incubated for 4 days in a humidified incubator at 37°C. Then 20 pyl WST-1 reagent
is added pr. well and the plates incubated for one hour at 37°C. Plates are then transferred
to a orbital plate shaker and left another hour. The absorbance is measured at 450 and 620
nm (reference wavelength) on an ELISA reader. The amount of metabolically active cells

(MAC) is calculated as percent of the untreated control as follows:
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1277 1. 3E+05 5. 3E-05 217.6 0.4 1284 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
WG 2QB04322. 9 21. 4 WD 2010/ 022736PCT/ DK2009/ 0BORDK285/050217
Most tested SynD04 anti bodi es recogni zed sol ubl e human
EGFR ECD with affinities in &he 10 - 20 nM range,
except 1260, 1277, and 1284 whi ch had hi gher
af fi |t|es of 4.2 n 4 nM and 4.6 nMrespectively.
%Af%au YODS 2D wa@Dingd ; (?j'nnd soluble EGFR ECD with a

h| (Opehyaliliobhydld)gn the other tested antibodi es.
Consequently the kinetrc analysis of this 5antibody

had to be determ ned by Scatchard anal ysis which
revealed an affinity of 170 nM agai nst sol ubl e human
EGFR ECD. Measurenent of affinities of SynD04 Fab
For dire iBSofditiratiem stuskias, itherdigend 2eas diddedidp neamcemGEtiRN EED20 nM/ml in

DMETI\%(B By.e ﬁBSgngEi r@o§“°nlngl n%bﬁtfrﬁfoﬂr@feﬁ) hIUI nlh'tﬂ@ well with the highest

resentatio et'ween resente
EGF concentration. 150 pl of this solutlon 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
added to Rows 1 and 8 as well as column 1 and 12 to the decrease effect of media
evaporation in the experimental wells. The appropriate antibodies and antibody mixes were
diluted to a final total antibody concentration of 40 ug/ml in DMEM supplemented with 0.5%
of FBS and 1% P/S yielding a final antibody concentration of 10 pg/ml in the wells. 50 pl of

these solutions were then added to wells in column 2-9 of the 96-well plate.

A431-NS cells are then washing with 1xPBS and detached by trypsination with 3 ml trypsin
solution. 17 ml of complete media are then added and the cells spun down at 300xg (1200
rcf) for 5 min. The supernatant is removed and cells re-suspended in DMEM + 0.5% FBS.
Cells are the counted and their concentration adjusted to 40,000 cells/ml. 50 pl of the cell
suspension (2000 cells/well) are then added to experimental wells in columns 2-11. The
plates are incubated for 4 days in a humidified incubator at 37°C. Then 20 ul WST-1 reagent
is added pr. well and the plates incubated for one hour at 37°C. Plates are then transferred
to a orbital plate shaker and left another hour. The absorbance is measured at 450 and 620
nm (reference wavelength) on an ELISA reader. The amounts of metabolically active cells
are indicated by the absorbance at 450 nm subtracted the absorbance at the reference

wavelength of 620 nm.

The amount of metabolically active cells (MAC) is calculated as percent of the untreated

control as follows:

O MAC = (OD exp.— ODmedia) %100
(ODuntreat.— ODmedia)

Results
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10in soluble and inmobilized form a new affinity
measurenent on an i nmmmobilized chineric EG-R receptor
w@ni1ngeat3c er ned EGFR-Fc (R&D Systens, 344- ER), PCT/DK2009/050217
consi sting of Human EGFR ECD fused to Human 1gG Fc was
performed. For this purpose #ab fragments of the 1gG
anti bodi es 992, 1024 & 1030 were generated to allow
neasur enent of noval e ffinities, 15Fab
To %PW&H@W Birtuiesqy t W&g%é'rlgc]é Fgfané lies (3t NRrAVatERingeshifopes within

domﬂfrD¢IUQ§ds®)ér|5’taﬂ@| tAe dagRotieoNaldhé Ngh axpatimerite Rak apérfdimed which

Ki t m_Pi erce | ow ng.the nuf act
'”Ve?“i‘%att?o[@te'"HH%'“%P?&?%N KV Asseh g?@ee%m H‘Sﬁ@f Gfln dhe antibodies
are pUbf @hissenangad1 s YAwth &DkW&wﬁAB@trﬁ/h@rmcombmed a synergistic

Bi OSCI ences WI h fr shI F%fredoared di stl Q

inhikttgpt gffent 98 YU g ¢! &L‘ qqu'l Qﬁg vth'belther 1042 or
103@0s nado weky pBRNnOf theh@ixmanulilagtdy & suaémfn @ #e8e Pdver all antibody
slurry of Papain beads was washed tw ce in the sane
CONGENYBYeN GR9B™T fer before the beads were spun down and
t he supernat ant di scarded. Anti bodi es vvere di gest ed by

he B{FeRSatplRY el S T e ely iRk B e 1o GORRE NS cells

stimulatad witrevargixg cﬁbtéﬂtﬁagonsmeE@ESﬁeﬁd |rivgﬁ|gméd Sr&pafea’eelﬂts are shown

. _fro rude Fabb Iet f full, |.engt
in FIHPFF% ﬁgrcg{l@ense& derE; PEP%eco%%rrtEaﬁlg ggyove%]%% n[\]/l in the absence
of apﬁbﬂdws&de Fatic waisefoea | Howaldealt & eddagahatst mRBS three antibodies with

non e abeteh shlone SUET e R o FarR ndas P CaRd 1042) acts

syneagipticaty nratnelbyt dofvtki o thendl4d 1-NSrvetslinctha gresenck bf BGB wma tested up

t ak f | Fab
to aB85 0 DB BT kA e Bee PS5 B HonpRan T borse ce:
cat. No. 44885 2. NAPS desalting columm; Anmer sham

Nexg@g de'ﬁponstjrgtegﬁgtﬁgg%gpggsﬁg %%%ygﬁ%@f%%ﬁ%?% also can be

obtalredt i cordbihiPg tvio ahtitoaliasmmith - blwlabhmgreep;to;#&?nmrom of EGFR

Wlthﬁqﬂ,%%%ﬁea‘@o e's\ka\)/t%@ gk}% -(derér{r} 'Qﬁeoﬁélr#rgléﬁ%o&op een in Figure

18 @mbinativons rod den antibod CEB25arkl7 102 hicEGFR batit ldbmdlnelsl;l ef EGFR, with
2 : C LAeti 0 Lhodi

elth%rfa(ﬁ %I:glblgé gn Cﬁn\é%b@\gscio%eaﬂ?ﬁ‘{j&%h)s%rn&néﬁ Egmgﬁqlllaglégg) gf’ EGFR are as
potetn!siammre@amttimkimmeacimg ivgibmqnmvebaﬂmlrzgaelplmpee_vmthm doemso il of EGFR
(9921%541‘31%362 1 ;68& érrlI f n%b?é{lg%% ARh{Brr%?‘br‘?’ﬁp%t |nﬂ|b|tlng the
grovEﬁSléRAE:GDNSdharlmedherapelalc(dﬁ&ﬂi(i}i&a&hrtmdle@aﬁrbittmandallebhER)

was conjugated to a CMb chip surface according to the

manuf acturer's instructions. Then Fab fragnents
Simi¢eéraisee3ds Wwerenperfeemadtuisihgdivesotbér taneei pelblindsoPUIEPATCCHHTB-81)

I ) . . .
e ASAS8 8 PRIl o Aot Hbhsse AEHIRA @kaere shown in
FIQUV%HGBSardb‘tﬁié I2 Booith easeasestreid @rihtekeandihpgiesi(@92, 1030 and 1042) was
sup%rmrn??'rﬂlk%e gﬂ?{tlb@}@?%h& ) f’el ¥|’$t|b%d‘@§slnpﬁgf1&’5 @@I% ttﬂg m|x of three
I'rTs tractin e respo se generated I nj ect
antibﬁdielsswas-saipebm fOeNeotmw at Elecenssoicatmnsoand do d\/IBAfi‘élBalﬁB at high
con&{ﬁ?r%tl di ssoci ati on constant (kd) were eval uated
y fromthe generated sensograms with the Bl A
eval uation software 4.1 provided by the manufacturer.
Usm-g)l'b?m%ﬁ',o@ Wik 4o e dridi delsBfodf adolg weatsdied dﬁl@perft "céﬂ%ﬁf@ns of three
he i nvention against | mobilized Human
an“'@@':"sﬁrdmdieﬁ Tabl e 9 bel ow. 20Table 9: l\/basur ed
affinities of anti-EGR Fab anti bodi es agai nst
i mmobi lized receptor. Antibody neasurenents were
Resylés f or med by Surface Pl asnon Resonance on a Bl Acore
2000 enpl oyi ng eval uation software provided by the
manuf acturer. * The affinity of 992 was determ ned by
Scat chard Anal ysis. NA. Not applicable
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Fab k" (M1 s-1) koff (1/s) t112 (mn) K (nM Fab

992* N.A. N. A 0.2 150.0 Fab 1024 1.9E+05 4.9E-03 2.3
w@2016/0BxbB6 1030 8. 7TE+04 2. 0E-04 57.5 2.3 25 ASPCT/DK2009/050217

presented in Table 9 above the Fab fragments of 992

and 1024 were found to have & finities of 150 nM and

26 nMrespectively in agreement vvith the affinities

presented in the revioug exa illustratin

\ i.nQr
The gffegts of fiffarent,c alieps B Hye? ] Btbqqlqsl Wareyl agﬁeqﬁlggteg]m the A431NS
cell Fréd. Wb%r@ﬂtﬁtlhﬁblﬂﬁﬂy ?Btgﬁft oEﬁHéEm{eﬁg/ hbstgRtdnvef aiekk ROshR in Figure
ver, anti bad exhj bi te
37. E‘ﬁ 9@29’@3@?/ ?@ Ilifgraggn ng[f}j? ﬁ‘%ﬁ\% cglf fing,maye than 60%
com@ﬁrlea t’;l§ aﬁﬁha&@:d’dsdontrm%ﬂhbiiﬁﬁbr@ﬁhb%%r@éﬂ&?%n&ﬂtﬁ tBe exception
SOl U e recep nse en etferenti a
of e ORI R 0BT 1ge 2ol o BRI HBHIAT 26H Sd127+1320) the

combfafidise cdBtainl @Mﬁ’@ddh@iiwtﬁnn@f oWRAabpiagt é@ﬁfpe@r Eﬁ@nblﬁ’dwsmhat it is
tignal fflnltleso cells.

nd ranki ng of fun
pos%ﬁ%g‘?sﬂ% Vﬁé@l'\ﬁié'é‘ﬁ'”éﬁ?risg‘g ATBF 8 HRRARS %’P\d'%d'ﬁ\%ﬁ eRISOF’eS
cells and purified full length EGFR

Example 7: Apoptosis.

Apoptosis is a biological mechanism that leads to death of the cell. This mechanism has
been reported previously by use of anti-EGFR antibodies, such as Erbitux (Baselga J. The
EGFR as a target for anticancer therapy — focus on cetuximab. Eur J Cancer. 2001 Sep:37,
Suppl 4:316-22). It was therefore investigated to which extent the individual anti-EGFR
antibodies 992, 1042, and 1030 as well as the mix (992+1042+1030) were able to induce

apoptosis.

1x10* A431NS cells were incubated in DMEM supplemented with 0.5 % of FBS and
antibiotics in triple determinations in 96 wells culture plates in the presence of the EGFR mix
(equal parts of 992,1030,1042), 992,1030,1042, Erbitux or Vectibix, in concentrations
ranging from 0.01 pg/ml to 10 pg/ml. Cells and antibodies were incubated for 22 h. Then
supernatants were harvested and measured in an ELISA-kit from Roche, Cat No:

11774425001 (Basel, Switzerland), for the presence of histone-DNA complexes.

The effect of the mix was compared with each of the monoclonal antibodies alone as well as
with the reference antibodies Vectibix and Erbitux using A431NS cells (results in Figure 19).
The antibodies were tested in 10-fold dilution. The mix is significantly (P<0.05) more efficient
compared to the individual monoclonal antibodies as well as Vectibix when tested at
concentrations of 1 ug/ml and 10 pg/ml. The mix increased apoptosis statistically significant

(p<0.05) compared to Erbitux at 1 pg/ml.
Example 7b

In addition to example 7, 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
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receptor. Since the kinetic analysis reveal ed that

anti body 992 recogni zed reconbi nant EGFR ECD with an
w@bdionei7ge bet ween 150 - 170 nM it was i nvest i Bet/BR2000/050217

this weak affinity was due to the fact that mAb 992

preferentially bound native &bonformations of EGFR as

expressed on 10A431-NS cells as opposed to

Contfq(i rgot gﬁéﬂaﬁvr\]/% r ﬁ%ggqt/efe}g ggr%p%%&ong\ﬁrggg qarg:tﬁqg%?né)ual monoclonal
antibdtveRsdg2g ab 24 ghd E30eR0RS8I dda thardEGhtidoag et ;@g/maaémgﬂmsms cells.

pr.esent n concurrent EL| S b| i.e
Theé@]ﬁﬂ@p‘?ﬁ&?u 6‘??40‘1”3% @GNt 'bgaﬁt%ﬁ,}‘ Edk}‘f%g?ﬂ‘g/g}‘?t' %ng\ﬂénonoc'ona'
antiftfidsqamedowey.h Fab fragnents to avoid avidity effects

on tested A431- NS cells and purified full length EGFR

fromthe sane cells. 15Fab production: Production of
Exahplie 87 laguies efficasg perfornmed as described in exanple

14. Indirect ELISA: For the indirect ELISA full

| ength EGFR (Si gma E2645) was coated at 1 pg/m in
The GatiHGitar-mibedrisesting 60thp Bhtileddigs 9922 03Qand 80424¢as imbestigated for in

ool 0P L BBl 8 NS T 8o oo

modebfonintvestjgatiag theeotayicly Mnb@omﬂahtltmm anhtibdaiSs; hclublimgtanti-
di | ut f Fab 1
EGF? tgoﬁgrﬁIgl@lid%ﬁgéér%rﬁrggréo&&gn&)r(?%sé% %%ﬁé cie% [Wgs allows growth

ofhlweiam selsninl tHemoigbat ed for 1 hour at room tenperature,

after which wells were washed four tinmes with PBS-T

Next 50 pl of a secondary Coat-anti-Human (Fab
Twosgreensf ¢ eHd eIRACEG 6] wagks wed Injsctad SUbE@B0eGUSIYDNEM x10° A431NS cells.

)

Whe%ot%%bépaggnﬁq@r%% \Q’F e?ig@(régn@a g gﬁ%ga\?a‘%ﬁnlﬁgtea CI\ﬁlcé%celved five
injeqBGs of Mg @Itllaodas irdrepetitopally, with adhddayg irBervpl. Tumagt $izevBere
mea%@%ﬁtlﬁ MEa; &gté@ﬂgn%ﬁ% taIGC%ﬁPQ@a%ﬁqﬁé(véuﬂé \A?ég cg\cﬂlated using the

I NCU at Ion wW reacti
formsten f perdubyolemeimimd= bix W KOHR B0h4drednis ta@l@ogbﬁw@mtera@hd Wis the

sho%t éé%e'ﬁ%‘d?&@ﬁ@r%srnm g%g? e@ah%fResearcpl Iélurél:l\%a Press, NJ, USA

2002)p58A}- |Bgéh@ endl the Byrpearlant | tumen@tWerE@xﬂstamd weightedom
A431 cells; Sigma E2645 303) ELI SA plate: NUNC
Maxi sorp; Cat. No: 442404 WO
Synagis pee 2B EPETIDK20HDpSHEIexPeEMent also ingludgd ipatrment with Erbitux

and %Etftﬁf in thé s?rﬁg‘ Qnogﬁ?/%r;rl’l‘ﬁﬁ@th%%a(ﬂ:e%%h&ulé)as for the antl EGFR -mix

| ock mg ution buffer:”1% BSA in PBS-T (PBS-T-
(an’ﬂBSVNPS@? ARB0bay 1QP4)-ut i on buffer: DVEM cont ai ni ng 1%
BSA 7) Goat-anti-Human (Fab specific) HRP

conj fgate Jackson, Cat. No. 109-035-097 58) TMB P
As S§9[‘:§t Faaire 20, I{B?rEIW%fLQQZCéWO s 1Q14s?mmfgaanmnh@§eﬁtwmqr QFOWth of

A43 ﬁus $20.05e ThE bddra¥e wRighel 418 sﬁB\th i ﬁdLﬁ§2ﬁje1fHe‘T6§ulf(3§orFerb§ied with

nol ar concentration giving.t maxi mal
the Rﬂé?%‘r%ﬂ’@l‘%r §Egs- bveé?l?reb%W'@ﬂt @'Iﬁ@ﬁea?%b%}wemﬁ@ INggtment group
and@{ﬁgé&]tro ro@p! ¥y, 1010, 000 A431-NS cells were grown in

wel | ELISA plates containing DVEMw th added 0.5 %

FCS and 1 % P/S at 37C, 5% CO2 overni ght. The next
Exafipld18BInGwWY bfficaty cel | s (approxi mately 20, 000/ Vel |')

were washed twice wwth PBS and fixed by incubation

Wi th a 1% par af or nal dehyde solution for 15 mn at room
In addHipetbateldescribéd piweb dypevileht ih @xamplerss shennixture$36 992+1024 and

992'5 453@8‘&%%6@@95 Q\%Eétngtgg :Ag;’}ﬂ @g %e%ggeraﬁ ?T%% | Xescrlt?gc} 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
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15di luted i n DVEM contai ni ng 1% BSA and 50 pl of each

dilution added to the wells and incubated for 1 hour
w@bowomTst enperature, after which wells were weshB®2009/050217

four times wwth PBS. Then 50 pl of a secondary

CGoat - anti - Human (Fab specifi® HRP conjugate dil uted

1: 5000 in DMEM cont ai ni ng 1% BSA was added and

i ncubated on jice for 30 nmn. ly. well re washed
ant'tr%’uﬁnlﬁ H’Bsﬂ}ﬁ Wﬁewguawcsws? éghedg%&%% %?%*d@?ﬁg 50
9921 02/4+\1\@3d ERdiizx 2 Melsonsrabaitibate SAdgit aaclamice28ceved 17 |nJections
ever%( 15- 30 rrb)_ After .i ncubation \gt% subst L[%%te th
of 0P iha 13155 Aoy SRRt BUFCLRIINES GifeBen fakrnsdhe hifieclch was
giveR R BACRUm @GRl WO rrl’ﬁ@sur-éhfforfmysoﬂﬂér tédrdihdtiohof the antibody
treamﬁg‘eessed as ED50 val ues. were cal cul at ed

tBe fUnpure o1 R &SR el IFA Bk SeriRe q?ﬁpﬁa Ing inygige, Whereas

tum&EE @BRMUKd tEagRBasc@nh Yize fdH rhiodeothd Ywd gfotBk Iréo@w.nyth@fmux of either
curves GB% ottln % maxi mal bj nd

n
992?141%‘1&?@2?%3265&%3%&{% gSipr Lt éﬁ‘ouﬁgﬁe‘é(@%ﬁp?w%‘gfof the 992+1024
grou@'—dt@é‘y 91 x5 DM fomsig te@lhh@\ﬁon &Feat%ntﬁﬂ@@%v@?a@e&&mmlze for

the mbmq@n oiggg% Ofézvaé)&qﬂfl |can I;bgrgglgsrt(%(gpé)rat de&pg tlﬁp the average
tumaaie 13PMmIcesdivibg Efetux( PBS) : G bco cat. 20012-019 6)

Anti body dilution buffer: DVEM containing 1% BSA 7)

Cell fixation solution: BD Biosciences, Cat. No.
The 34&&&&01‘8)1|c€®ﬁﬂ1eaa|5tbér1riﬂbtms(a¢ﬁbrn6m&¢éd iMixe WBFé scored as dead when

R AR o RERE FLAIONEg SiZeR TG B BSOS the RuDSF of survivee
mic&ﬁﬂﬂémﬁBGﬂ'IbeKQ@KIQ/nGEé&I&?AQEnﬂrG?éd\&dTEWS seen for both of the

i fferences in t antigen presentation on EG-
CO”‘B@@L SoCrO"é%B‘?A;t?s%g't% A431-NS cells and on purified
receptor fromthe sams cells were determ ned with

nnnnnnnnnn L]l CA Cot nid: oc

bUIIbuI 1 CIIL Ilul 1 CII’JI OGII
céudoondary ap %—I@gy reagen%ﬁg%‘t'ﬁﬁgﬂbatl E*b'gllﬁ(nes 'I%%ntrOI
results are shown in Fijgure 31. The experl ment cllesbly

howed—t+hat+Fab—anttbodies—992—and—31024—bourd—wegkdy

Inﬁ'ghﬂ)wl?efro d ?ul | Iength EGFR coated to I%LI SA wel Ifs
miseen conpared to the bijnding of sanme concentrati cns of
Fab—1030 e v-ef—thi-s—weak—bi-ra-rg—attw-y—ef—992
Migs o8B a%dak® 1 est or ed n the antibodi@s were tdsled
ataayA$31- NS tel | s agai nst which all 10t hree Fabs ghowed
strong bindlng activit The conparison of the two

different ELISAs clearly illustrated a preference of

Fabs 992 and 1024 for binding native EGFR

conformati ons as expressed on cell surfaces as opposed
Additipnabgrpenimentsns presented on purified antigen in

ELI SA wells. The result al so suggested that the

apparent weak affinity of 992 neasured with surface
Prelmlggrmgﬁtar%tgm% ysatgs ¥rgg1otﬁﬁ XenRgaraft gxrepimenhfgscribed in example 8

showdHaPiHel o%ﬁ%lrﬁ\%ﬁog@%&wd%mn%u%ég pbR¥OdAM |%gulat|on of VEGF
resentation of the 992 antib epitope in the tested

procygtqrebysA4 Fbhkthyfosmer kiieg ?%H‘%\‘PO ¥mﬁf"9 08 & Brpiggesesiggncreased

formaBbh 8¢ bI&&Y J/es'éblls,%%‘ pREFJrRETEsEeASH HRHG KbIREHnRDAY 8 rmhamsm that
used to rank the functional affinities of IgG and

participgtenia M%S‘@Fa'WSUPPb’ZQf nuiests et‘?/etf‘@mﬂyﬁﬁﬁﬁ'@géf‘%|St"lY$é’ab§P”d't'°”S-
caI culation of the half maxi nmal OD val ues expr essed as
D50 val ues. The result of this anagg/ is_shown i

F“”?ﬁ’rﬁqor%@é@ré’ﬁﬂ"@%ﬁ"& (R LOWELBY andneie r'%"% Pé@érﬂ”%oqyn

combmBtién diddrel o¥2+1030 can be observed in the tumour lysates from the xenograft

experiment described in example 8, when compared to Erbitux and Vectibix.
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Tabl e 10: Ranking of functional affinities expressed

as ED50 val ues based on avidity effects of 1gG or
wonnowzd7ent affinity of Fab. ED50 val ues wer e PCT/DK2009/050217

determined by serial antibody titrations on A431-NS

cells. SD. Standard deviati o#® of curve fitting. WO

2010/ 022736PCT/ DK2009/ 050217 100 1gG Avi di tyFab

Exapie o Enhashon T8 olyogumes 5ol PramAEn 1 1024 - 0. 4 0. 3
0.05 1024 0. 30
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
the malignant cells and reestablish normal cellular homeostasis (Pierce GB, Speers WC:
Tumors as caricatures of the process of tissue renewal: prospects for therapy by directing
differentiation. Cancer Res 48:1996-2004, 1988). Under certain experimental conditions,
anti-EGFR monoclonal antibodies have previously been reported to be able to increase the
rate of terminal differentiation of human squamous cancer cells grown as xenograft tumors
in immunocompromised mice (Milas L, Mason K, Hunter N, Petersen S, Yamakawa M, Ang
K, Mendelsohn J, Fan Z: In vivo enhancement of tumor radioresponse by C225
antiepidermal growth factor receptor antibody. Clin Cancer Res 6:701-8, 2000; Modjtahedi
H, Eccles S, Sandle J, Box G, Titley J, Dean C: Differentiation or immune destruction: two
pathways for therapy of squamous cell carcinomas with antibodies to the epidermal growth
factor receptor. Cancer Res 54:1695-701, 1994).

We examined histologically the extent of terminal differentiation in anti-EGFR treated
A431NS cells grown as xenografts in mice. The histological study included 3 randomly
selected mouse xenograft tumors from each of the four experimental groups from the

experiment described in example 8.

The tissues were dissected and snap frozen, then mounted with Tissue-Tek on a
cryomicrotome (Leitz, model 1720), cut into 5 ym sections and sampled on superfrost plus
slides, then processed for hematoxylin/eosin staining. Two independent observers then
conducted a microscopic examination of all tissue sections in a blinded fashion, scoring
keratinized areas (“keratin pearls”) as a measure of the extent of terminal differention
(Modjtahedi et al., 1994). Table 7 lists 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).
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2.0 0.02 1030 0.17 1.5 0.02 1030 0.27 1.8 0.05
Vectibix -0.15 0.7 0.04 Vectibix 0.08 1.2 0.04 Erbitux

wo 0012882036 0.04 Erbitux -0.07 0.8 0.06 The exper/DRe00/050217
clearly showed that when avidity effects were taken
into account 1gG 992 and 102/ appeared to be bi nding
A431-NS cells with higher avidity than both Erbitux

Repgq%gm\q{g\(/:e% i@?{réﬁ;o\ﬁg gl%ésg/%é %gggipeﬁdd{wt hgee':} %n?qmﬁmﬂ pg g‘itftécp \i/vittFYa 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
conclusion that the antibody compositions of the invention can be used in combination

therapy with other differentiation inducing agents, such as retinoic acid, 4-phenyl butyrate.

Table 7
Group | Tumour | Scoring of No. of keratin Comments

No. pearls
1 16 ++++ Large keratin pearls
1 17 +++ Large keratin pearls
1 54 ++++ Large keratin pearls
2 14 ++ Small keratin pearls
2 45 ++ Small keratin pearls
2 49 ++ Small keratin pearls
3 11 ++ Small keratin pearls
3 34 ++ Small keratin pearls
3 56 ++ Small keratin pearls
4 43 -
4 60 -
4 31 -

Example 8d: Sustained growth inhibitory effect of an antibody composition of the

invention.

A repeat of the tumor xenograft experiment presented in examples 8 and 8b was performed
to investigate the in vivo efficacy of the 992+1024 antibody mix. In brief, BALB/c nu/nu mice
were injected subcutaneously with 10° A431NS cells into the flank. Tumor xenografts were
allowed to grow to an average tumor size of 100 mm? (day 7) at which point mice were
randomized into five groups of nine animals and antibody treatments were initiated. The five
groups received either high (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.
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5t he nonoval ent affinity on cells was determ ned using

Fab fragnments, 992 had the |owest affinity of
wappooxissat el y 10 nM  Nonet hel ess, thi s nonovaP@nbK2009/050217

functional affinity was still at least 15 fold | ower

than tested with Bl Acore. Ex&hple 16: Investigation of

anti body i nduced bi ndi ng enhancenent. The Bl Acore

__conpetition i ment performed on anti b
High ﬁ%&ei (%MW?%ﬁég’g %@é&'xi’t‘.ﬁsh"é’(y ?fﬁ%'e?)‘i%&PW@O'H%J 8‘@?‘ tb\WSrgrOWth
and 2024utieg RnENERANEATHr agRESdMRbE! YorhSdre@ RIE DAY (P = 0.0002, figure

38). 15\1?92‘{%3 Er{g\éafnl Qﬁgl% F%rg-%” % ﬁ@w%/\%e&% H %}emgg\glqlergﬁgrlmelwmgm the study

pend)dTMGStdagélbﬁerttﬁé §taﬂfw Hy@peAmEH, fifiee 38anaeld) aEngn%antly better
unfij xed was desjgned to investi %ate th

OUtCQF‘IQég%” Brthe figh B’ioﬁ%lffﬁtét“éfz rBW&’%S'ﬁQT%BW‘eé? BRY UESB”'E?@B'F"@" was

left 4te12GBOQP ﬁ@b@uaahgma 39)).t1hig srowsahe buagirBa bfigdt oa992+1024 treatment
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on I%Eg}-téﬁg s%w ag%;ltg(g qﬁdgs%%f? @lsrrltntg%P gggﬁ{)qi%ﬁel, &pwa%ose 992+1024 mix (1
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left unfijxed tq all pnormatlonal EGER f1exj bil i

highosg 2 MgveRlh &P! *émd‘fhﬁf‘ 9rtiPat Yymoq BURRBSS) 01% figure
38) &&] $EviveIr(e =0u.008Y, anqu@3 Wheﬁk%tsm@ﬁ@strét@rth@smemr potency of
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CO”‘Pﬂ@H&%@”@PHW"%”@WHQR%@BH‘? Ywere preincubated with 25
pl of 40 nM si ngI e Fab fragnents of either 992, 1024
of 80 nM of each single Fab in

3 I
Exaﬂ'(?ueog Q%'b‘?’ﬁﬂl oW 3ﬁs previ ously shown to give saturated
bi ndi ng. 25 pl DMEM contai ni ng 1% BSA was added to

o WL RpREd b8’ i b ladaf D86 3 L 90 BEg oo
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bi ndi ng enhancenents were determ ned by concurrent
webkdi1dbemBadi ng studi es, enpl oyi ng sanme secondapPgT/DK2009/050217
anti body reagent and incubation tinmes. The result of
the study is shown in figure8®3 and cal cul ated ED50
values in Table 11 below. Table 11: Ranki ng of
functional affinities expressed as ED50Q val ues based
on avidity effzcﬂt/[% of [ 1§D wipt. h pmadie ho ﬁri or
receptor saturati g_'@bdﬁt@bgd@pe&g)&l meHts. EDSO
val ues were 25 deterntned by serial ant1body IgG
titrations on A431-NS cells. SD: Standard devi ation of
curve fitting. 102 19gG Log ED50 ED50 nM SD |1 gG 992
-0.24 0.6 0.07 1gG 992/ Fab 1024 -0.31 0.5 0.02 19G
A mixgyf threpgntihgies wih 38n-Qverlappie qrifcreoRithin Bemairpily(982+1030+1042)

effec]t@é@ rhibRé 91e5g%vﬁﬁ’ of A431-NS spheroids and are more potent that the

monoclonal therapeutic anti EGFR antibodies Erbitux and Vectibix (Figure 22).

Example 10: Binding to Cynomolgus EGFR ECD

Cloning of Cynomolgus EGFR extra cellular domain.

The extra cellular domain of Cynomolgus EGFR excluding signal peptide was cloned from
Cynomolgus cDNA isolated from epidermis by using nested PCR and sequence specific
primers derived 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.

Phusion reaction buffer (5X): Finnzymes, Cat. no: F-518, Lot. No: 11.

Phusion enzyme: Finnzymes, F-530S (2 U/uL).

dNTP 25 mM: Bioline, Cat. No: BIO-39029, Lot. No: DM-103F.

Primers for amplification of Cynomolgus EGFR ECD including partial signal sequence and
transmembrane domain:

5 ATG primer: 5-TCTTCGGGAAGCAGCTATGC-3’ (SEQ ID NO 135)

3’ Tm 2 primer: 5-TTCTCCACTGGGCGTAAGAG-3’ (SEQ ID NO 136)

Primers for nested PCR amplifying Cynomolgus EGFR ECD Bp 1-1863 and incorporating
Xbal, Mlul restriction sites and stop codon before transmembrane domain:

5 EGFR Xbal: 5-ATCTGCATTCTAGACTGGAGGAAAAGAAAGTTTGCCAAGGC-3’ (SEQ
ID NO 137)

3’ EGFR Mlul: 5-TACTCGATGACGCGTTTAGGATGGGATCTTAGGCCCGTTCC-3’ (SEQ
ID NO 138)

PCR conditions:
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| gG Log ED50 ED50 nM SD 1gG 1024 -0.01 1.0 0.01 149G
1024 / Fab 992 -0.05 0.9 0.04 119G 1024 / Fab 992 &
wdeaon20308 0.8 0. 02 | gG Log ED50 ED50 nM SDrdTOK2@3050217

0.33 2.2 0.06 1gG 1030 / Fab90992 0. 20

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.

A final PCR band with an apparent length of approximately 1800 -1900 Bp was obtained and
cloned into expression vector. The DNA and protein sequence of the cloned extracellular
domain of Cynomolgus EGFR is shown in figure 23 and the protein sequence of
Cynomolgus EGFR ECD aligned to human EGFR ECD is shown in figure 24. The alignment
of the human EGFR ECD and Cynomolgus EGFR ECD DNA sequences showed 97.6 %
sequence identity, while the alignment of the corresponding protein sequences showed

98.6% sequence identity.

Demonstration of antibody cross reactivity between extra cellular domain of Human and
Cynomolgus EGFR in ELISA.

To verify that tested Anti-EGFR antibodies bound equally well to both Human and
Cynomolgus EGFR ECD and accordingly warranting toxicology studies in Cynomolgus
monkies, serial four fold dilutions of antibodies beginning from 1 ug/ml were tested by ELISA
for binding to recombinant Human and Cynomolgus EGFR ECD proteins. Antibodies
showing identical binding profiles in this assay were taken as indication for good species
EGFR cross reactivity. ELISA wells were coated with 50 pl/well of full length EGFR at a
concentration of 1 pg/ml in PBS overnight at 4°C. The next morning wells were washed
twice with PBS-T and blocked for one hour with 100 pl PBS-T-1% BSA at room temperature,
followed by wash twice in PBS-T. Next 50 pl of serially diluted Anti-EGFR antibodies and
control antibodies were added to wells and incubated for one hour at room temperature.
After antibody incubation wells were washed five times with PBS-T, followed by incubation
with 50 pl/well Streptavidin-HRP secondary reagent diluted 1:3000 in blocking buffer 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:
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1.6 0.03 1gG 1030 / Fab 992 & 1024 0.34 2.2 0.06 As
presented in figure 33 and Table 11 above, |gG 992

wa@ baweek7a6 cl ear enhancenent of bi ndi ng upon prPOT/DK2009/050217
receptor saturation with Fab fragments of either 1024
or 1030 or 1024 together w tH 1030. The incubation
with Fab fragnments resulted in decreased ED50 val ues

of 5: 0.4 0 nM res ively conpared to 0.6 nM
ﬁhé"rpﬁpg@a‘%ﬁlL&H‘%M@é@?@dcﬁfg@o“u kewi se | gG 1024 and
:_ﬂ.Oatat.@érsmlmwgdanmewa%ﬁng@@Bd@F;mE(lxc?gil {Mi vve[) e A
I rst sat a_te a n only en ot
iat?ogw by rlbé@&%e%ébc&féézgmg R 1s prior to 1gG
a hw%shﬁ@lﬂdﬁeEH&EBS)g) ,04% crweéatzteqPBQer)bePefl t of ha;/l ng
nor an.one a 0 gai nst _nonover | appi ng epitopes
B?‘P’F%'”Q% tignyp @fiﬂ' fj%’tspbt'ﬁr BSdsl i ghtly | ower
6 umxaat-aﬂtaHuafaﬁI@GHF&Sad@ﬁ@ta@e%tat rggr 106F hi s
exanple 2. This outcone is

nent as c
% %&%FWS&GWFB %&f@@&-)nat a different secondary
g.eagrmi,S®ms$ used in the present exanple and due to the
act t hat ed | g re incubated with un
As sgappdn r?% 418 dﬁ%‘%&édﬁ{% Astay ARpidatiscriginglp L%t"‘fFG’BCFOSS reactive
Hun@n@ﬁd@yr@hdﬂs'an&i@@%E_@ﬂlﬁl bdies (FE%B_ 251/5)'aﬁﬂdsfp@blbs specific
nono [ Si epti de was
a”t'téﬂdg“% FB%Wﬂ%ﬁ’(ﬂ a%%%ﬁ%%@ﬁéﬂ? gﬁ@ﬁﬂ%"ﬁ%‘iogs gyaure
25BYsi ng nested PCR and sequence speci f| c prinmers derived
fromthe published sequence of full |ength human EGFR
( GENBANK X00588, U lrich,A et. al. Nature
Exatip®d SPanhibitidh d2mofiliy84) ). PCR reagents: 20Cynonol gous
Monkey cDNA isolated fromnormal skin epiderms: WO

2010/ 022736PCT/ DK2009/ 050217 103 Cyt oMol Uni nmed, Cat.
MosNcancec ¢&tRB4 8eriviedtonNtte digsbhlistionfehnBiraetls amhsaittisequent growth in

bt Rgan gt Sdaert R 4oL b b: FAREE Al
dIStJ:HlJ oc%%or‘ng al mI\D?%gg gf c%e_n? ﬁ%r gg f% {g ¢ h%ﬁ]ﬁ?lgt%[ﬁé
funcemsyamt prEvesm syIgErs) o-aBddgicaRexdigidn) of tbel Niffbr2Becdvt investigations
B T by SRy

hav@b@bl{gﬁ%q C{%H r%lgm) tgnuogj% kil ﬁﬁgfae{ prf%it]lh Fh‘fsagdrggd The
EGHigkenes to Bi'cmtch(éIImotmrandEprmmﬁmﬁlbﬁ@ﬁ-cﬁ'EGFR

depteb Al en 4 S ERER e
me 8h FEBRR s b por

condi ti ons:
The effect of a mixture of the two antibodies 992 and 1024 on the motility of the head and
neck carcinoma cell line were investigated. Spheroids consisting of 10,000 cells were
prepared overnight as described in example 9. The spheroids were then transferred to
NUNC T25 cell culture flasks and adhering allowed overnight. 10 ug/ml of the antibody mix
992+1024 or a negative control antibody were then added and the spheroids were incubated
for another 24 hours. Images were then taken at 40x magnification and the area covered by

cells measured using the software Image J.

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.
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1095C/ 2 mn, 40 cycles: 95C/ 30 sec, 55C/ 30 sec, 72C/ 3

mn 30 sec wwth a final incubation at 72C for 5 mn.
wErowmes36 or nested PCR anplifying full | engt hPCT/DK2009/050217

Cynonol gus EGFR and i ncorporating Not and Xho

restriction sites: 15 E579 Gk Not5' 5' -

GGAGT CGECEECCGCACCATGCGAOOOTCCEEGACEG- 3 (SEQ I D NO

T AR BA AT GRRASTRS SR PARAPPEREIREY 1R GG adiated umor

cell %ﬁl)ty,%ﬁ’@ﬂn@f@ﬁ@lstthél@Smb%ﬁén%f@nﬂ EGRTRANtHdJRYEELEI be used for the
ec nelti ngg 55C/ 30 sec annealing, 72C/3 mn

95C/ 30 . s
tream%b@g?'???ﬁm”ﬂpf’é’ ?F-cycl es PCR products were al | owed

to elongate for additi onal 10 mn. PCR reactions were

exafipis T2 Uigreguiation st it T bg §ypTHed atiofiy cRMADsRbe of

50 pL reaction buffer vvlth a final concentration of |x
rt buf M of, each,. . .
Invoﬁrcrl%s a m&rﬁg&&f ea}rlg r%gﬁfnow? F#T%ﬁergg%eglon ndlae[?{&ewatgrgt is involved in
formpm okﬁranbreirfyedéﬁh@@lob@ Imnﬁucmrbtlard‘ee«:hrﬂhdre@dre ibe dises Bs gheasure of
the riuﬁ‘rgber o(f] TA C|Is "C‘lﬂkﬁk}%‘%‘a Ya:ft Ieve Sorefhr&v'\l?uoc]nﬁ'?/\f%g e%flpnated in
proteih Qrwtbs@wmoMBms x&tereraft mrrsinsmntharrmnfreajad er tBéated\wrth Erbitux,
nment 30,.t he n nanol us EGE

Vecﬂ)né R H"Xs ueﬁ“&%%“’?ﬁ%w%@g:/é‘g% |Ué’\é cgmm ?Illyt?/vallable Involucrin
ELISIeth(EBd)madhcajﬁ'eolﬁncmgled)o'ﬂynmrlymesr\aanetprapatrgd behwmegenizing 30-40

mg §etlhol RIG6L M AR DA AP TRAGHS, et LIy FoTiapep The protein

condepirgtidn iRLeain cknadad(lysaberwlag dsteE@IRBd weing tlexPCATs@din@assankit from

o BB o R gL ) Bt SEALSER Al B0y SBkdom

eactasampledi es by FACS anal ysis. Determ nati ons were done
under KD dependent conditions, by keeping a nolar
excess of antibody that was at |east 5 tinmes higher
RestitsaAstche basebein HueG7Rneritdriges fbimd liesighiésandly highes edels in the

ggzgmalbh ?04‘29{ dealtﬁr%tf Gt & of cé’mﬁé[rﬁﬁ % fhe! gétn%f co%frtbl a:]wdFrl—“Af-ggui or

Vecn’triatrgetrr@nb@roam i Thoey d@mbdraﬂgn at thelantlbtvdwe?ﬂ%ﬁ 030 and 1042
incr%}iteg?rfe;ﬂe%]s bﬂbv&{rérm |ﬁ§qee 4?1'“% %Sf%réfptﬂﬁr%% e} fhgge?%rre]z pgesumably

quant Ita was per orne
indupes FAQBendegige B »%ﬁﬂeﬁf%/Qlﬁeresyanoenﬁrwtﬁtéh@tmrﬁetashreell with the high

o er i SRR ARG I E5ar o P SRR o A B BT A 1),

Cynonol gus full length EGFR The anal ysis was
Exaﬁr%f é 5. REbrRNidatibh ¥ 'E@ﬂ=RPEy 's%hfb‘oﬁ%nﬁbgaﬁ Hénfp%%t%
s, and determ ne the nhuiber of nolecul es of
equr val ent PE by conparison to a standard curve nade

SOnfef SHTbEREORAIGRbY |haaéuh@mt&ﬁéltzbﬁér€§f tMbit Ehﬂ‘d&@%ﬁgttETthﬁ eEGFR is

ensrt(% The quantitative anal ysis reveal ed
knowerun m&em%@af@q@vw 4‘%‘%1‘%%’%9@&’ %ﬁﬁ@é)ﬁ%t ely
350 OOO nol ecul es on the surface of each ceII Next ,

15fol d dilutions. of anti bodi es

The; aﬁVB’rﬂfladH'Xté"tr%\Pitihﬁéw%?”@omﬁs\/@g?é‘”ec;%ﬁrt%@db% Eﬁ’g Bbr&tpmeﬂzatlon
Was\f\ﬂl\)febtlééied)@é}nﬁmédl ﬁf"@r&ﬁ@p?dAQ'i@S@Jqd ISNB f@ellls’\ﬁér@%‘ébﬂléb in 8-well

tin 5 fold | ar excess of
ChafHH? Séi%ﬁzfr i %F?%‘iffs a%u'gﬁ@@ iCBIRININY @3 BS. Cells
weréiﬂrrea raHedt 0 gg/m|/élﬂr\|e&@d183$abw&antb@@5bmbe@f 98Dt IIUZZS&:rHﬁe control

14 hours on_a sh ronot e fuII ant i
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p"‘hﬁ?ernalrzatron . After incubation, cells were

pell eted at 1200 RPMfor 5 min at 4 C and resuspended

in 200 ul FACS buffer. Next cells were stained wwth a

secondary Goat F(ab)2 anti-Human |1 gG FcGamma PE

diluted 1:500 and incubated for 30 mn at 4C on a

shaker Frnaly cells were mashed tmnce |n FACS buffer

o T . ¥ S ~ o - ~ i
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Rai nbow cal i bration particles: BD, cat. no: 559123

FACS buffer: 1xPBS + 2%CS + 0.02 % NaN3 Goat
wo-¢@abp27amnt i - Human | gG FcGamma PE: Jackson PCT/DK2009/050217

| mmunoResearch, cat. no. 109-116- 30170 The descri bed

FACS bi ndi ng assay was used %%r deternination of the

cross reactivity of the EGFR anti bodies 1gG 992 and

Resiif As o TS Ehda, Cgownqtf\,,rtr?elrﬁl% g%%@%&é@%‘gg@mc antibodies
992 3h@W024 for Bi HpurLledds Bedceumulblién ftR6 BhitsdidsAentra¥élular vesicles in

2010/ 36PCT/ 09/ 050217 105 assa S ve
both fpe g\"'g %ﬁg @?ge%g'ﬁt’? %B'%‘s‘” SR £S5 ’ﬁ@v@cf%l“%%/td@% Cé]h surface.
Flguf@QQ‘B ksNd)WsVln%b%ER%‘m‘@Bel&n%l BN g Pn- Fﬁdlé |WH|@rﬂ@3tshlts in images
Fi gure 40A gG 992 and Fi %ﬁre 40B, %G 10 %%9
ofthmrg iens e g &ells itds grer rynithese dnpges el ARz libRyigs P2+ 1024
are lobhted lirtiet the Cinguh dr&ddE it %rmalﬁ@Qoqugé-Btﬁégé’&l)surfﬁb@ MAigure 30
onc| uded that both |

thi s anal ysi s
show ATERAT o thp $527 1074 GO BRERIR A SpaRE e g winutes
afteermra)naft anﬁbaawmhgp@rf btt fouhe nguhttad:‘e@aar ee@nél@§ $6er HRotil&Imost

e t abl cted CHO ce
al ofieraibnies FH75 04 piroBet REGR 105 RISSNLIRH 2h ek surace
stairfate: R rbisuxSih ESriti St Rgndins At tewcelf surfee rE\Eld!‘en%égtrae%Is@fbeen obtained

showlggtﬂteeﬁ &eealﬁiqrp@lg{at@)ﬂp cdeg :ﬂ{;}ga% (1: (?% he I tqlrflﬁcgcgqgraéatlon and

remSE BERGERIiMN tHehwlI@ni mal s used for pre cI [ n| cal
t oxi col ogy studies. 10 Exanple 17: C ones honol ogous

to 992, 1024 and 1030 The screening for EGFR-bi ndi ng
Thud\atcoimbihation oftas antissitad 992 andmO2dsapibieand pssayig indbtd BOFR
el | based a s%)s% Led to the identification of
jtux {498 ’n8

. .an
'”ter@?%ﬁ@g” y§seaz described in the previous
exanpl es. EGFR specific clones, honol ogous to 992,

Exaé’&?«f‘M ]I\ng urx,\ﬁ\r ﬁt 8'# atin %srl{f i Iltlgg V\{lt-[\a@d c%ﬁgl?srglﬁlgrg nce.

sant ¢l er are expec
samne blndlng speC|f|C|ty but may bind with dlfferent

Mea@ﬂrfe'nmnt bterﬁono-(}%?d’n?gﬁhfﬁes 8L§ﬂﬁ(m4ll‘fgbgérﬁlb8dlgg 4 %lﬁét r&?d?‘rrlbinant

ce oneé anot her Ions 0O
Solut)lheECia?%Eé]ﬁt i nvent i on provi ded that the bi ndi ng
affinities of the clones do not differ too nuch.
AHD! Somatic nutations H46P, GG1R, G/6A, HO0Q
Kinqtiqualg .f @gjtptl Ig]gm Ig@@otibqqmp)fmpvgpt'@p\ waggeerformed on a BlAcore

200(5"4961113 %ﬂg&a%%%y%ggscﬁ%gp %ﬁ%met al. 2004, Anal. Biochem,

325 QQM—QOKB@@WM@@WWQWIWQﬁWM@@ of whole IgG molecules against
solubl\éac\?t’t:%)< TR Tg\g%ﬁ»srégig%% Q/O 9%%_|FU_IQé§ po\yclonal anti-human IgG Fc antibody
was cvamgatgdgp\/p Kd&rchig gurface accordlng to the manufacturers instructions, followed
by capture of 25 pg of individual anti-EGFR antibodies of the invention or Synagis negative
control on the anti-Fc Chip surface. The density of captured IgG was optimized for each
clone, so that the binding of the highest antigen concentration employed in the assay did not
exceed 25 Ru. Next 250 pL soluble human EGFR ECD, previously shown to contain only
monovalent protein by gel exclusion chromatography, was injected at a flow rate of 25
pL/min in serial two fold dilutions in HBS-EP buffer to generate response curves. The chip
surface was regenerated in between cycles by stripping the captured antibody / antigen
complexes with a 10 second injection of 100 mM H3;PO,. Kinetic analysis was performed by
first subtracting the response of the flow cell containing the negative control antibody

Synagis followed by subtraction of the response generated by injection of HBS-EP buffer
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MBIOL, T55S, 156T, S58G B9V, Y62T, T63Y, Y66-
, Y67F, 178M K84R, T861
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5. Goat anti-Human IgG Fc: Caltag, Cat. No. H10500

6. Ethanolamine, 1.0 M pH 8.5: Biacore BR-1000-50

7. 10 x HBS-EP running buffer: 0.01 M HEPES pH 7.4, 0.15 M NaCl, 3 mM EDTA,

0.005% v/v Surfactant P20

8. Antigen: Human EGFR extracellular domain with 6xHis.

9. 100 mM H;POy4
The calculated monovalent affinities of the full length 1gG’s of the invention against soluble
Human EGFR ECD are shown in Table 8 below.

PCT/DK2009/050217

Table 8. Measured affinities of anti-EGFR IgG antibodies against soluble receptor. Antibody
measurements were performed by Surface Plasmon Resonance on a BlAcore 2000
employing evaluation software provided by the manufacturer. * The affinity of 992 was

determined by Scatchard Analysis. NA. Not applicable.

IgG kon (M s™)y | koff (1/s) t,» (min) Ko (nM)
992+ NA NA 0.2 170.0
1024 1.8E+05 4.9E-03 2.4 26.7
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 3.2E-03 3.6 18.6
1277 1.3E+05 5.3E-05 217.6 0.4
1284 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 22.9 21.4




10

15

20

25

30

Z1, z4 71, 1, 1, 441, 1, 71, N N N N N
SEQIDNOO44 4 4 4 444 41, 4 1, 1, 1, 1, Z41,
wQ@ 101042272614 PCT/DK2009/050217

95

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
antibody had to be determined by Scatchard analysis which revealed an affinity of 170 nM
against soluble human EGFR ECD.

Measurement of affinities of Sym004 Fab antibodies against immobilized recombinant EGFR
ECD.

To investigate possible differences in antigen presentation between EGFR ECD presented
in soluble and immobilized form, a new affinity measurement on an immobilized chimeric
EGFR receptor antigen termed EGFR-Fc (R&D Systems, 344-ER), consisting of Human
EGFR ECD fused to Human IgG Fc was performed. For this purpose Fab fragments of the
IgG antibodies 992, 1024 & 1030 were generated to allow measurement of monovalent

affinities.

Fab production:

Fab fragments of 992, 1024 and 1030 were produced by Papain digestion using a Fab
preparation Kit from Pierce and following the manufactures instructions. Briefly 2 mg of each
IgG antibody was buffer exchanged on NAP-5 columns (Amersham Biosciences) with
freshly prepared digestion buffer containing 20 mM Cystein-HCI, pH 7.0 following the
instructions of the manufacturer. Then a 350 pl slurry of Papain beads was washed twice in
the same digestion buffer before the beads were spun down and the supernatant discarded.
Antibodies were digested by adding 1 ml buffer exchanged IgG antibody to the beads and
incubating overnight at 37°C with shaking at 1000 rpm. The next morning, undigested IgG
was separated from crude Fab by depletion of full length IgG on HiTrap Protein A columns
(Ge Healthcare). The produced Fab was finally dialyzed against PBS overnight and
analyzed with SDS-PAGE under reducing and nonreducing conditions. A protein band of
approximately 50 kDa under nonreducing conditions was taken as an indication of

successful Fab production.

Reagents:
1. ImmunoPure Fab preparation Kit; Pierce; cat. No. 44885
2. NAPS5 desalting column; Amersham, Cat. No. 17-0853-02
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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
Anti-EGFR antibodies — 2.0 mg of each

PCT/DK2009/050217
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Kinetic analysis of the Fab antibodies of the invention was performed on a Biacore 2000,
using recombinant antigen immobilized onto the sensor surface at a very low density to
avoid limitations in mass transport. Briefly a total of 285 Ru recombinant EGFR ECD-Fc
chimera (R&D Systems, Cat. No. 344-ER) was conjugated to a CM5 chip surface according
to the manufacturer’s instructions. Then Fab fragments derived from the antibodies of the
invention were tested in serial two fold dilutions, starting at an optimized concentration that
did not result in Ru max values above 25 when tested on the chip with immobilized EGFR.
Kinetic analysis was performed by first subtracting the response generated by injection of
HBS-EP buffer only. 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.

The calculated affinities of the tested Fab fragments of the invention against immobilized

Human EGFR ECD are shown in Table 9 below.

Table 9: Measured affinities of anti-EGFR Fab antibodies against immobilized receptor.
Antibody measurements were performed by Surface Plasmon Resonance on a BlAcore
2000 employing evaluation software provided by the manufacturer. * The affinity of 992 was

determined by Scatchard Analysis. NA. Not applicable

Fab koy(M's™) |  koff (1/s) t,, (min) Kp (nM)
Fab 992* N.A. N.A. 0.2 150.0
Fab 1024 1.9E+05 4.9E-03 2.3 25.6
Fab 1030 8.7E+04 2.0E-04 57.5 2.3

As presented in Table 9 above the Fab fragments of 392 and 1024 were found to have

affinities of 150 nM and 26 nM respectively in agreement with the affinities presented in the

previous example, illustrating minor differences in the antibody recognition against soluble
and immobilized EGFR for these two antibodies. However, antibody 1030 exhibited a ten
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fold higher affinity of 2.3 nM against immobilized antigen as compared to soluble receptor

and consequently preferentially recognized an epitope exposed on immobilized antigen.

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.

Since the kinetic analysis revealed that antibody 992 recognized recombinant EGFR ECD
with an affinity between 150 — 170 nM, it was investigated if this weak affinity was due to the
fact that mAb 992 preferentially bound native conformations of EGFR as expressed on
A431-NS cells as opposed to conformations presented on recombinant EGFR ECD or full
length EGFR purified from A431 cells. To investigate differences in the EGF receptor
antigen presentations, concurrent ELISA binding studies of a subpopulation of the antibodies
of the invention was performed with Fab fragments to avoid avidity effects on tested A431-

NS cells and purified full length EGFR from the same cells.

Fab production: Production of Fab fragments was performed as described in example 14.

Indirect ELISA: For the indirect ELISA, full length EGFR (Sigma E2645) was coated at 1
pug/ml in Carbonate buffer (50 pl/well) overnight at 4°C. The next morning, wells were
washed twice with PBS-T and blocked for one hour with PBS-T containing 1% BSA at room
temperature followed by wash twice in PBS-T. Next 50 pl serial dilutions of Fab antibodies in
DMEM containing 1 % BSA were added to independent ELISA wells and incubated for 1
hour at room temperature, after which wells were washed four times with PBS-T. Next 50 pl
of a secondary Goat-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
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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

Cell ELISA: The relative binding affinities defined as the molar concentration giving the half
maximal OD (ED50) were determined by antibody titrations on A431-NS cells. Briefly,
10,000 A431-NS cells were grown in 96 well ELISA plates containing DMEM with added 0.5
% FCS and 1 % P/S at 37°C, 5% CO, overnight. The next morning confluent cells
(approximately 20,000/Well) were washed twice with PBS and fixed by incubation with a 1%
paraformaldehyde solution for 15 min at room temperature followed by wash four times with
PBS. Next, tested EGFR antibodies and the negative control antibody Synagis were serially
diluted in DMEM containing 1% BSA and 50 pl of each dilution added to the wells and
incubated for 1 hour at room temperature, after which wells were washed four times with
PBS. Then 50 pl of a secondary Goat-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 and plates developed by adding 50 ul / well TMB
Plus 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. The
functional affinity expressed as ED50 values were calculated by subtraction of the average
background binding with secondary reagent only, followed by normalization of the binding

curves by plotting % maximal binding relative to each antibody tested.

Reagents, cell ELISA:
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
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

15

20

| GHV1S128*01 1, 0*E3Z4S LAHO 1, 0*9Z4S LAHO
| GHV1S128*01 | GHV1S128*01 1, 0*E3Z4S LAHO 1, 0* E3Z4S

W AHM022730* 974S LAHO OABU QU010 60Z4 PO ZApCEH&2009/050217
966 EE04 OzZ4 9644 OEO4 1704 17641. 086 486 917z
. EZZ4 4E04 99

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
three Fabs showed strong binding activity. The comparison of the two different ELISAs
clearly illustrated a preference of Fabs 992 and 1024 for binding native EGFR conformations
as expressed on cell surfaces as opposed to conformations presented on purified antigen in
ELISA wells. The result also suggested that the apparent weak affinity of 992 measured with
surface plasmon resonance on recombinant soluble and immobilized EGFR ECD was due to

unfavorable presentation of the 992 antibody epitope in the tested systems.

Ranking of functional affinities on A431-NS cells.

Cell ELISAs performed as described above were used to rank the functional affinities of IgG
and Fab fragments of 992, 1024, 1030, Vectibix and Erbitux by calculation of the half
maximal OD values expressed as ED50 values. The result of this analysis is shown in Fig.

32 and calculated ED50 values are presented in Table 10 below.

Table 10: Ranking of functional affinities expressed as ED50 values based on avidity effects
of IgG or monovalent affinity of Fab. ED50 values were determined by serial antibody

titrations on A431-NS cells. SD: Standard deviation of curve fitting.
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IgG Log ED50 ED50 nM SD Fab Log ED50 ED50 nM SD
992 -0.56 0.3 0.04 992 1.00 9.9 0.11
1024 -0.49 0.3 0.05 1024 0.30 2.0 0.02
1030 0.17 1.5 0.02 1030 0.27 1.8 0.05

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

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.

The BlAcore competition experiment performed on antibody pairs of the invention revealed
that the binding of 992 and 1024 were enhanced approximately 55% and 58% respectively
(Figure 9A), when these antibodies were tested against each other in both directions. To
investigate this phenomenon further, a cell ELISA using unfixed cells was designed to
investigate the effect of IgG binding of one antibody clone upon prior receptor saturation with

the Fab fragment of an antibody binding a non overlapping epitope.

Cell ELISA: The ELISA was performed essentially as described in example 15 with
modifications. Cells were left unfixed to allow conformational EGFR flexibility after antibody
additions. Briefly, 10,000 A431-NS cells were grown in 96 well ELISA plates containing
DMEM with added 0.5 % FCS and 1 % P/S at 37°C, 5% CO, overnight. The next morning
confluent cells (approximately 20,000 / Well) were washed twice with PBS, and wells for
investigation of antibody induced binding enhancements were preincubated with 25 pul of 40
nM single Fab fragments of either 992, 1024 or 1030, or 12,5 pl of 80 nM of each single Fab
in double combinations previously shown to give saturated binding. 25 ul DMEM containing
1% BSA was added to wells used for testing of IgG antibodies without added Fab fragments.
Following Fab and media addition, ELISA wells were incubated for 30 min at room
temperature, after which 25 pl of serial three fold dilutions of IgGs of the invention or

Synagis negative control, beginning at a concentration of 360 nM were added to wells and
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secondary monoclonal Mouse-anti-Human (Fc 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 and plates developed by adding 50 pl / 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. The functional affinity expressed
as ED50 values were calculated by subtraction of the average background binding with
secondary reagent only, followed by normalization of the binding curves by plotting %

maximal binding relative to each antibody tested.

Reagents, cell ELISA:

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

7} Mouse-anti-Human (Fc specific) HRP conjugate: Ab-direct, Cat. No. MCA647P

8) TMB Plus substrate: KemEnTec, Cat. No. 4390L

9) 1M H,SO4

Investigations of antibody induced binding enhancements were determined by concurrent
ELISA binding studies, employing same secondary antibody reagent and incubation times.

The result of the study is shown in figure 33 and calculated ED50 values in Table 11 below.

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.
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IgG Log ED50 | ED50 nM SD
IgG 992 -0.24 0.6 0.07
IgG 992 / Fab 1024 -0.31 0.5 0.02
IgG 992 / Fab 1030 -0.38 0.4 0.05
IgG 992 / Fab 1024 & 1030 -0.34 0.5 0.04

IgG Log ED50 | ED50 nM SD
IgG 1024 -0.01 1.0 0.01
IgG 1024 / Fab 992 -0.05 0.9 0.04
IgG 1024 / Fab 992 & 1030 -0.08 0.8 0.02

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

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 IgG 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
used in the present example and due to the fact that tested 1gGs were incubated with

unfixed cells on ice to avoid internalization.

Example 16B: Cloning of full length Cynomolgus EGFR.

The full length Cynomolgus EGFR including signal peptide was cloned from Cynomolgus
cDNA isolated from epidermis by using nested PCR and sequence specific primers derived
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:
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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.

PCR reactions were performed with 0.5 pl template and 0.1 yl Phusion Enzyme, 0.4 pl
FastStart enzyme in a total volume of 50 pL reaction buffer with a final concentration of 1x
FastStart buffer, 0.2 mM dNTP and 0.2 uM of each primer.

A PCR fragment with an apparent length of approximately 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.
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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
and incubated for 30 min at 4°C on a shaker. Finaly cells were washed twice in FACS buffer
and analyzed on a BD FACS array Bioanalyzer System with gating on EGFR expressing

CHO cells displaying uniform forward / side scatter properties.

FACS reagents:

Rainbow calibration particles: BD, cat. no: 559123

FACS buffer: 1xPBS + 2%FCS + 0.02 % NaNj;

Goat F(ab’), anti-Human IgG FcGamma PE: Jackson ImmunoResearch, cat. no. 109-116-
170

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
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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, IgG 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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2010/ 022736PCT/ DK2009/ 050217 108 Exanpl e 18:
wolorane2zad | on of anti bodi es 922 and 1024 Al artT/bEeI00®50217
contain the potential for eliciting a human
anti-antibody response. ThelP&sponse correlates to
sone extent with the degree of "humanness" of the

e AR T B e P PO°ELOL ©°

All antibodies contain the potential for eliciting a human anti-antibody response. The

response correlates to some extent with the degree of “humanness” of the applied
therapeutic antibody. It is not possible to predict the immunogenicity and thereby the human
anti-antibody but there is a tendency towards preferring antibodies with a high degree of
humanness for clinic use. The humanness of the antibodies described in the present
invention can be increased by a humanization process [Reichert JM. Monoclonal antibodies
in the clinic. Nature Biotechnol, 2001;19:819-822; Reichert JM, Rosensweig CJ, Faden LB
and Dewitz MC. Monoclonal antibody successes in the clinic. Nature Biotechnol,
2005;23:1073-1078].

Humanization of a murine mAb is in principle achieved by grafting the complementarity
determining regions (CDRs) onto human framework regions (FRs) of the IGHV and IGKV
domains with closely related sequence by a procedure commonly referred to as CDR
grafting (Jones PT, Dear PH, Foote J, Neuberger MS and Winter G. Replacing the
complementarity-determining regions in a human antibody with those from a mouse. Nature,
1986;321:522-525). However, simple CDR grafting of only the hyper variable regions can
results in decreased affinity because some framework amino acids or regions make crucial
contacts to the antigen or support the conformation of the antigen binding CDR loops
[Queen C, Schneider WP, Selick HE, Payne PW, Landolfi NF, Duncan JF, Avdalovic NM,
Levitt M, Junghans RP and Waldmann TA. A humanized antibody that binds to the
interleukin 2 receptor. Proc Natl Acad Sci U S A, 1989;86:10029-10033; Al-Lazikani B, Lesk
AM and Chothia C. Standard conformations for the canonical structures of immunoglobulins.
J Mol Biol, 1997;273:927-948]. Consequently antibody humanization should involve both
grafting of CDR loops from the murine derived variable regions onto a closely homologous
human framework while retaining key murine frame work residues with documented
influence on antigen binding activity (Winter, G. and W. J. Harris. "Humanized antibodies."
Immunol.Today 14.6 (1993): 243-46). Several methods have been developed and
successfully applied to achieved humanization while retaining the antibody affinity and
function (reviewed in Almagro, J. C. and J. Fransson. "Humanization of antibodies." Front
Biosci. 13 (2008): 1619-33.). Humanization can be achieved by rational 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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sequavice abiedithg sgqueh0@idrgbanino takiels 56QdencEBuf thrub @M af he dual

. L.nal . [} i nk d the 992
Var'%&ﬁﬁ%@aalnwésr%rgﬁggw{%egépéngﬁa%ImnderDNinencogi ng the

992 and the 1024 antibody is used as tenplate for a
e IR EEHER R PO RAR R Bl LBe (R EREBLNS ot
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er ‘encodi regi on
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buffer (Roche), dNTP m x (200 pM each), prinmers (10

pnol each, see Table 15), FastStart H gh Fidelity
waemyoe27B end (2.2 U, Roche) and tenpl ate (100PCmyDRERY/050217

fragnent, see Table 15). The PCR were subjected to the

therno cycle as defined abodél The resulting products

fromthe second PCR step are purified by preparative

agar os el ectrophoresi s, and 5Streated wt
outigtdBpRNS, AETP E1is (oDIRN Sty STk PalcatReaas ablq 1)\ Fasttar
Higrarideldh Ehzyanei Blsat I(2.|f2_ou; F{d@geml temBi&te (1:0@116@ POR frdg@ent, see Table
e nments. are | gat e con ecutlveylnt a \
15). TR ES A4S Yl e e Bras 5 HeinpeaRme. T gring products
frombiie sta%ﬂfdia:*cch _?_I:b‘btdré el iif?{ﬁi HSEr PR a N O éslsvbea_@aécirb;gwtﬁrésmand
I oG ur es, e resu n ressi on ve or, |
treal3 Sy P LECIo 2GR AT Keo e o He PR Ml 2Pl Nof for the
duant!c;K'r\/f(icad%I h}bltﬁiegnd'aéd;agﬁfeh&chie IiJ:ﬁEtsd DMlliée@gﬁ\iehgdioe@maﬁenanan IgG
expr ess uritile S In a e. an . .
exprgnaranedsn DON A ol Eidu o BY st RS Slme digastion and
Iigatldnrﬂf@feguﬁe%nTb@ Le?sﬁﬁﬁn@@x[?r%s%ib@ pratemhd \lggttg i@rﬁgFIH@?gﬁE. &hiawid the
reguce I NO LN n ar ge I a e .
plastsq Heperafon OMEes B SPHBa s anS ToREMD STbRIGE are;pressed
and pORedSIsth IERaMNPIePX ArfteéhanadteriAaqoieaitigitlaslinExdmle 3-13.
GGAGGCGCTCGAGACGGTGACTGAGGTTCCTTGAC 122 992 5' VH
CCAGCCGGGEGECECGECCGAGGT CCAACT GCAGCAACCT GGGTCTGAGCTGGTG
Othek2i8kdre 24n be Wted if the resulting antibodies show reduced or no binding to target
HE ézegp\c/ascaGCGCGCCCAGGTCCAACTGCAGCAGCCTGGGGCTGAACTG 124
cat gggaat agct agcc GACATTCAGATGACTCAGACTACATCCTCCCTG 125
5' V] , , ,
TabiE KRGl for constructipe VD antibedize LR, 992 ASNOPAT CoanTC

126 Ka ppa3'

SEQYBCTPHm I S ubide COCT TAT TAACACTETCECCTET TG 127

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




992H 03" CTGGEEEECCCTTGGET GCTGECTGACGAGACGGTGACTGAGGTTC
128 1024 H_05'
wd 28000246 H 03
WD 2010/ 022736PCT/ DK2009/ 050217 112 130 992H 05'
GCCAGCACCAAGGGCCCCGAGGT CCAAGTECAGCAAC 131 992K 03
GICTGGTGCAGCCACAGITCGTT IGAI TTCCAGCTTGGTG 132 1024
(L1

7311 Aol gozkAoFT

GCCAGCACCAAGGGECCCCCAGGT CCAACTGCAGCAGC
CGGEEECCCT TGGT GCTGECT GACGAGACCH DK 0G5 050217

PR e 130 |

CGMCT GT GGCT GCACCAGACATTCAGATGACTCAGACTAC

(BFCTGUTGCAEOCAGACE TGN TG AR COAGCTTOG TG ST PCR
step for copstructing DVD encodi ng genes from 992 and

1024 DVD

132 1024K_0O5’

CGAACTGTGGCTGCACCAGACATCGTGATGACACAAGC

133 1024K_0O3’

GTCTGGTGCAGCCACAGTTCGTTTTATTTCCAGCTTGGTCC

134 992K_0O5’

CGAACTGTGGCTGCACCAGACATTCAGATGACTCAGACTAC

Table 14 Primer and template combinations for 1 PCR step for constructing DVD encoding

genes from 992 and 1024

DVD Template | Primers for IGHV gene Primers for IGKV gene
for PCR amplification amplification
1"PCR step | 15 PCR 1'PCR step | 15 PCR
product product
(size bp) (size bp)
99211024 | 992 992_5'VH 992HO 992_5VK 992KO
992H_0O3 (406 bp) 992K_O% (359 bp)
1024 1024H_O5’ HO1024 1024K_0O5’ KO1024*
3’JH (381 bp) Kappa3’ (702 bp)
1024L992 [ 992 992H_0O%’ HO992 992K_O¥%’ KO992
3’JH (393 bp) Kappa3’ (687 bp)
1024 1024_5'VH 1024HO 1024_5VK 1024KO*
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Tenpl ate for PCR Prinmers for |1 GHV gene anplification

Primers for | GKV gene anplification 1st PCR step 1st
w@aRoprosact 1st PCR step 1st PCR product (BCZBKR@WY/050217

(size bp) 992L1024 992 992 _5' VH 992H0 992_5' VK 992KO0

992H 03' (406 bp) 992K 03' (339 bp) 1024

1024H_0O3’ (392 bp) 1024K_0O3’ (374 bp)

*The amplified coding sequence includes the IGKC-gene

Table 15 Primer and template combinations for 2 PCR step, splicing by overlap extension,

for constructing DVD encoding genes from 992 and 1024

IGHV IGKV
DVD Template | Primers Product | Template | Primers Product
(bp) (bp)
992L1024 | 992HO 992 5’VH | 766 992K0O 992 5VK 1040
HO1024 3'JH KO1024 Kappa3’
1024L992 [ HO992 1024_5V | 766 K0992 1024_5'VK | 1040
H
1024HO 1024KO Kappa3’
3'JH

Example 20: 6 Week Intravenous Administration Toxicity Study in Combination with

Erbitux in the Cynomolgus Monkey”

Obpjective 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
different mechanism than the other EGFR targeting products. This could potentially lead to

new adverse effects or a worsening of the effects seen with other EGFR inhibitors.
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Groups of three female cynomolgus monkeys were treated with weekly IV doses of
992+1024 at 4/2.7 and 12/8 mg/kg and 12/8 mg/kg of Erbitux for 6 weeks. The first doses of
4 and 12 mg/kg being loading doses and the 2.7 and 8mg/kg being maintenance doses
administered 5 times. The 12/8 mg/kg dose is equivalent to the human clinical dose of

Erbitux administered in clinical practice.

Study Design

Group Group Dose level Dose volume  Animal

number description (mg/kg/day) (mL/kg) numbers
Females

1 Control 0 19/ 12# 1-3

2 992+1024 Low 4.2/2.7# 19/ 12# 4-6

3 992+1024 High 12.6/8# 19/ 12# 7-9

4 Erbitux 12.6 / 8# 19/ 12# 10-12

# 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

Mortality: There were no unscheduled deaths during the course of the study.

Clinical signs: No treatment related adverse clinical observations
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bp) 1024K 03" (374 bp) *The anplified codi ng sequence
wo pabozisse t he | GKC-gene Tabl e 15 Priner and t ep@i/aKe009/050217

conbi nations for 2nd PCR step, splicing by overlap

ext ensi on, for constructingl®B¥D encodi ng genes from

992 and 1024 | CGHV | &KV DVD Terrpl ate Prinmers Product

Bod&g@lgh B%JgW@EP% W&UR) eithe 92 0%62? IE_|r%itux on body

weight.
Food consumption: There were no obvious effects on food consumption.

Haematology: There were no effects on haematological parameters to suggest an effect of
treatment with either 992+1024 or Erbitux.

Clinical chemistry: There were no changes in clinical chemistry parameters to suggest an

effect of treatment with either test article.

In Week 4, one animal dosed at 4.2/2.7 mg/kg 992+1024/day had increased aspartate
aminotransferase and alanine aminotransferase levels, in comparison to pretreatment
values. These levels had returned to normal ranges by Week 6. In the absence of a similar
effect in other treated animals, the toxicological significance of this increase in liver enzymes

is unknown.

Organ weights: There were no differences of toxicological significance in organ weights

between treated and control animals.

Macroscopic findings: There were no consistent observations noted at necropsy to

suggest an effect of 392+1024 or Erbitux.

Preliminary conclusion: The preliminary data show that 992+1024 was well tolerated at

the doses tested and no 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
inhibit the growth of the lung cancer cell lines HCC827 and H1975 having different EGFR

mutations were investigated.

Results
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As can be seen in Table 16 and Table 17 the combination of 992 and 1024 is able to inhibit
the growth of both cell lines. The combination is superior to the monoclonal antibodies 992
and 1024 and to Vectibix.

Table 16 IC50 values and maximum growth inhibition of the indicated antibodies against the
HCC827 cell line

HCC827 IC50 (pg/ml) Max inhibition
Erbitux 0.013 80 %
Vectibix 0.100 60 %
992 0.050 80 %
1024 0.034 40 %
992+1024 0.031 80 %

Table 17 IC50 values and maximum growth inhibition of the indicated antibodies against the
H1975 cell line

H1975 IC50 (pg/ml) Max inhibition
Erbitux 0.010 30 %

Vectibix 0.141 30 %

992 0.056 30 %

1024 - 0 %

992+1024 0.024 30 %

Example 21: Efficacy on Erbitux reistant cells.

To investigate if the antibody composition with antibodies 992+1024 can inhibit Erbitux-
resistant cells, Erbitux-resistant HN5 cells were generated by continued exposure of parental
HNS5 cells to increasing levels of Erbitux. Once an Erbitux resistant pool of cells was
generated the inhibitory effects of Erbitux, Vectibix and an antibody composition with

antibodies 992+1024 were tested using a WST-1 viability assay.

Method
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3'JH 5 Exanple 20: 6 Week Intravenous

Adm ni stration Toxicity Study in Conbination with
wdedneer3é n t he Cynonol gus Monkey" bjective OPCEHDHAYY/050217

The objective of the study was to determ ne the

toxicity of the test articlél/7992+1024, follow ng once

weekly intravenous adm nistration to the cynonol gus

Erbi{aig%gg%/tﬁfatol;lggpgﬁe\g%é&%ggr:agegﬁefr%g E&t?l{utéZCig\ﬁifiﬁqa%%%%sitive human head
and hBéK &diltlipe HNS eprolddgb 8l ¥xprsdreviedhdreasind &or}b@ﬁtrﬂ&ﬁ%ﬂ Erbitux over a
e to assess to r

N ortant at an early . stage.. abi | i of
perigg P, g Coimanang IR Parara f o eshon i e iahals sl
cetugm%dbf‘(@ﬂ%&}fg?ml)ﬂﬁé _e%&%tt Iﬂq@é’dﬁe&@@h lﬂirt ﬁgl@sbeelgﬁicféwetb)anﬁl the cells were

| rent. necnani sm an.tne. o0 er - e n .
Succﬁﬁéfftl@t?@}'fe"laﬁ'f‘g 'Q:'BS‘GB?@ CBBWWEQ L] Pg/”l' QngWth'ﬁr&% C&h?/g/fa%eegrown In
DMENf pbrenfntetl Wi SERIFES &id dgprogiatecdrenpgongiol Brimukeind

EGFR i nhi bitors. WD 2010/ 022736PCT/ DK2009/ 050217 114

Passgogt fuiceVeElYee femal e cynonol gus nonkeys were treated
with weekly IV doses of 992+1024 at 4/2.7 and 12/8

/ d.12/8 / f . Erbit f ks.. The fi
The FRIE2o RSyt R &R fE 21 i okt atbalBlEnic ehirsSthe
metabolic aaiilitd whlikble lvells) @naitiis hearecehatdse metabulin bstivity edréates with
the Qi ok iaFlg s o Bl SherOs o Sieh Ss3at Was e i mARSURE the
numpe@asitreteboliBhilydyctie selgnafer o ptGrent pio 8 dfelaen ahtibagiesvo Hifferent

Ani npl_nunber descri ption(ng/ kg/ day) (nL/kg)nunbers
Concﬁé‘hﬁwﬁ%- 1 Control 0 19 / 12# 1-3 2 992+1024 Low 4.2 /

2. 7#
Prior to performing the WST-1 assay the appropriate antibodies and antibody mixes were
diluted to a final total antibody concentration of 20 pg/ml in appropriate media supplemented
with 0.5% of FBS and 1% P/S yielding a final antibody concentration of 10 pg/ml in the well
containing the highest antibody concentration. 150 pl of these solutions were then added to
wells in column 2 of a 96-well plate and a three-fold serial dilutions were made and added to
subsequent columns of wells until column 9 so that each well contained 100 pl of antibody
solution. 100 pl of media were added to column 11. 200 pl of media were added to Rows 1
and 8 as well as column 1 and 12 to decrease the effect of media evaporation in the

experimental wells.

HN5 parental and HN5 resistant 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 were 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 to
15000 cells/ml. 100 pl of the cell suspension (1500 cells/well) were then added to
experimental wells in columns 2-11. The plates were incubated for 4 days in a humidified
incubator at 37°C. Then 20 yl WST-1 reagent was added per well and the plates incubated
for one hour at 37°C. Plates were then transferred to an orbital plate shaker for one hour.
The absorbance was measured at 450 and 620 nm (reference wavelength) using an ELISA
reader. The amount of metabolically active cells (MAC) is calculated as the percent of the

untreated control using the same formula as used in Example 6.
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15C inical signs: No treatnment rel ated adverse

clinical observations WD 2010/022736PCT/ DK2009/ 050217
Resllis Body wei ghts: There was no effect of treatnent

with either 992+1024 or Erbitux on body wei ght. Food

consunption: There were no obvious effects on food
Resualtfsamiii tiirations are sHaemdn 6lgage/43 fHhboth tkaNSmaares‘ftélexetlsand the

o QSR G400k £, RAT ATBLETSIL0, SHIBRRL AR el 86l Bhecreased

signifibamtiyst tr)e: Erbher-eesigtant cels as”ramgmed o tbé pareotd celh;eiﬁhsefﬁyacy of

Erbl{f& g‘%} %{ls%(tdgcr?ﬁ@q%ea% Q/@ Sjrtle R{SO |E§rg£gei%r}ﬁor3@thgh enfold (Table

one
18). " erﬁrazt |ttga’ m@emmmnw dvartboisition @atb edtiarsiies 9224024 (Sym004)

ony YLASLLRNSLE356 A0IER A0NC A DOLIANPHSHARE LEYERow that an

in-conparison Ova ues ese 'evel
antilfvaigt coetpositiedwitio antﬂraduis anmg@% ibyndhé ektedt andhinhibés the growth of

Erbiﬁ]9§g§§8ntqj|Né‘cais%ilhae( higher efficacy than Erbitux and Vectibix.

Table 18. IC50 values and efficacy of inhibition of the HN5wt and HN5 Erbitux resistant cells
by the indicated antibodies. ND: Not determined

IC50 (ug/ml) Efficacy (% of
untreated)
HN5 HN5 HN5 HN5
parental Erbitux parental Erbitux
Resistant Resistant
Erbitux 0.050 0.750 88.1% 34.4%
Vectibix 0.035 0.500 88.3% 32.3%
992 0.420 ND 85.5% 1.7%
1024 0.048 ND 84.8% 1.3%
992+1024 0.053 0.110 88.2% 45.0%
(SymO004)
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There were no consi stent observations noted at

necr to suggest an effect of 992+1024 .or Erbit
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9029241024 was well tolerated at the doses tested and no
adverse effects reI ated to treatnment were observed.
Exanple 21: Growth inhibition of lung cell cancer
Metthadhes. 20Lung cancer cell lines are known to express
EGFR with mutations in the tyrosine kinase domain
(Steiner et al. Ain Cancer Res 13.5 (2007): 1540-51).
1x1 @EyA48 IS dedie m&erenn]m;tedtsmbthtenmuslwe ¢tk fiight @aiatnp 628 Gvebkeold BALB/c

nu/nﬁgﬂalfaymlg% hl%n?qqnw na}n' Wrgd éhfont% ﬁr% p?e?%e%ﬁ V\%ﬁ% ?pers and

dancer
the tlmtmesoltrl@@&SZYwasldalbﬂlstEB ulsm]\gnln@fodjowmgrfmrtuE@:R(vmdmaztx Gerggth) x

v / P 0217
0.5. {eme AT iR inon WRcte (eEhar o e IR Vb
approgimztelgt! DO mnot a8® theanide mzeureaeawne 1trog ofdmtiboties 982+1024

intra eﬁt%galﬁowggtam& %Jfor% i nmggrgga %.n%&iéiﬁbaihgiaftg&a?meg{ period

NocIPohal
the Nisetwene followed for'ﬂé@ldayé.ﬁf tuﬁﬁﬁgmﬂmws datéctW)duﬁugﬂgs pevidd, the

e 030 W 85 0L 205 BTy o v
studir bi t ux 0. 013 80% Vecti bi x 0.100 60% 992 0. 050 80 %
1024 0. 034 40% 992+1024

Results

All tumors responded to the initial four weeks of therapy (Figure 44). The exponential tumor
growth was stopped and the tumors regressed to tumor volumes between 0 and ~200 mm?®.
Hereafter, the tumor volume was stable for more the 85 days before three of the nine tumors
started to grow again. The three tumors, which were of varying sizes before initiation of the
second round of therapy, were treated with 1 mg of antibodies 992+1024 twice a week for
the rest of the study period. In all three cases, the re-treatment resulted in an immediate
tumor regression, indicating that the tumors had not become resistant treatment following

the initial four weeks of treatment with antibody composition with antibodies 992+1024.

Example 23: In vivo treatment of partial Erbitux-responders using an antibody

composition with antibodies 992+1024
Methods

1x10° A431NS cells were injected subcutaneously in the right flank of 6-8 weeks old BALB/c
nu/nu female mice. Tumors were measured three times per week with calipers and the
tumor volume (V) was calculated using the following formula: V = (width)? x (length) x 0.5.
When the tumors reached an average tumor volume of approximately 130 mm? the mice

were divided into two groups of 10 and 30 animals. The group with 10 animals was treated
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Results

The initial Erbitux treatment partially inhibited the A431NS tumor growth (Figure 45). After 11
days of Erbitux treatment half of the animals were shifted to treatment with an antibody
composition with antibodies 992+1024 (Sym004 in figure legend). In the group of mice that
was switched to treatment with antibodies 992+1024, a significant tumor regression was
observed as compared to the group that continued on Erbitux treatment. This clear effect of
an antibody composition with antibodies 992+1024 on large tumors pretreated with Erbitux,
indicates that an antibody composition with antibodies 992+1024 is more potent than Erbitux
in the A431NS model and that an antibody composition with antibodies 992+1024 may be a

treatment option in Erbitux partial responders.
Example 24: In vivo treatment of Erbitux-resistant cells

To further investigate if the Sym004 drug candidate can inhibit Erbitux-resistant cells,
Erbitux-resistant HN5 clones were generated from the Erbitux resistant HNS cell pool.
Clones were generated by limited-dilution and once Erbitux resistant clones were generated
the inhibitory effects of Erbitux, Vectibix and Sym004 was tested using a WST-1 viability

assay.
Method

Erbitux-resistant HN5 clones were generated from the Erbitux-resistant cell pool (see
example 21) by limiting-dilution. Cloning by limiting dilution is a procedure for separating
cells based on the assumption that if a suspension of cells is diluted with enough culture
medium, a concentration of cells will be produced such that an accurately measured volume
of the diluted suspension will contain 1 cell. When this volume of the diluted suspension is
placed into separate wells of a 96-well plate, each well should receive 1 cell/well. If this cell
remains viable (feeder cell layers and/or "conditioned" medium is/are usually needed

because of the obviously low cell density of 1 cell/well) and proliferates, then an isolated
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HNSHNS par ent al Er bi t ux Resi st ant HNSHNS

parental Erbi tux Resistant Erbitux 0.050 0.750 88.1%
w@20148e278ct | bi x 0. 035 0.500 88. 3% 32. 3% 992 0. BQODK09/050217

85.5% 1. 7% 1024 0.048 ND 84. 8% 1. 3% 992+1024 ( Syn004)

0. 053 122
O MAC = (OD exp.— ODmedia) %100
A =
(ODuntreat.— ODmedia)

The IC50 of each mix was calculated using GraphPad Prism by fitting the titration curves to
the equation Y=Bottom + (Top-Bottom)/(1+10"((LoglC50-X)*HillSlope})).

Results

Results from the titrations are shown in Figure 46 for four representative clones. It is evident
that the clones have different levels of resistance to Erbitux. However, Sym004 is superior at
inhibiting the growth of all four clones as compared to Erbitux and Vectibix. The superiority
was evident either as an increased efficacy (clones #7, #11 and #14) and/or potency (clones
#8, #11 and #14) (Table 19).

Table 19. IC50 values and efficacy of inhibition of the four Erbitux resistant HN5 clones by
the indicated antibodies. * IC50 values cannot be compared because of difference in the

maximum level of inhibition.

Potency ICso (ug/ml)

HNS5 parental Clone #7 Clone #8 Clone #11 Clone #14
Erbitux 0.050 0.016* 1.06 0.366" 0.314*
Vectibix 0.035 0.023* 2.70 0.311* 0.190*
Sym004 0.053 0.029* 0.33 0.267* 0.110*

Efficacy (% maximum inhibition)

HNS5 parental Clone #7 Clone #8 Clone #11 Clone #14

Erbitux 88.1% 60.9% 42.5% 35.7% 32.0%
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Exanple 22: In vivo re-treatnent using an anti body
w@enposi7sé on Wi th anti bodi es 992+1024 Met hod 1RADBHKZ2008/4050217

NS cells were injected subcutaneously in the right

fl ank of 6-8 weeks ol d BALBAE35nu/nu femal e nice.

Tunors were measured one to three tinmes per week with

O at ed _
LSRG t he fol ovvlng formil'& V = (W 4t h)2 x CP&ngth) x>

0.5. Treatnent was started when tunors reached an
awapage tunor voebeme of apps oxi matelsy 100 nmmBosxand t hetss%
mce were treated with 1 ng of antibodi es 992+1024
intraperitoneally twice a week for a total of nine
injections. After the initial treatnent period 10the

mce were followed for 159 days. If tunor growth was

e d during this r.iod, the nmi re.re t ed
exale 2 56y et rBstriadh & BES S pstsintRE e Goubf R Hna an
antibedyrcompbositioafwitihentibattigs 992s10R8s Al | tunors responded

to the initial four weeks of therapy (Figure 44). The

exponential tunor 15 growh was stopped and the tunors
Methaggr essed to tunor vol unes between 0 and -200 nm8.

Hereafter, the tunor volunme was stable for nore the 85

days before three of the nine tunors started to grow
5* 10 daibitx repistanh HAG aleneot & cellshverh injested sfibardangiongly ditedie right flank
§ | Wi
of er%eggﬁ iy ge? oﬁ%@&ra@atﬂ{/mrg%d\% ||9§STLB\8% ‘i/\éeg% r@%‘%g%ﬁ érwrc\gec{ﬁ/eek with
calipfess, arrriettrrecs*tvowme fire nenl aas pesigubried |a¢cerrilngtr¢rt§e tosele; (width)” x
(Ienétnfx 0%, T EREEad SSHLS gg%derﬁtlﬁ@ WRER § Fr average size of

ression, 1ndicatlng unor s eco
~650 ermn % Migr Wetectzaatechwitt 60 ImtgAeréymﬂ% phEthltar by o'ulrapﬂefeneal injections
t
wicg s O3 ke aiae: A %ol SRR TEp Ly Vit B P HeE olowed
for fige Mieeks- r esponder s usi ng an anti body conposition with
anti bodi es 992+1024 Met hods 251 x1 06 A431 NS cells
were injected subcutaneously in the right flank of 6-8
Reswéseks ol d BALB/c nu/nu femal e mice. Tunors were
measur ed three times per week with calipers and the
tunor vol u (ﬁ was cal cul ated usrngthefollo ng
Aﬁe'ftBWeé’kSQf%/"Q Adierspy. ROl teRgEH) the YME04 gl wercompletely

elimib#8 r(ﬁgtﬁr@&??‘qﬂ/o%t EAEY ﬂ\r% tréért@fmi\é@ﬁri}tﬁ@ Eﬂfltux group were onIy partially
app roxrnate¥130 mce were divided into t

resPgrRIS GRIMETL s '%Caé?ﬁ tﬁ%tl tamorprfeat gresRRst Wf &5l %‘Vﬁﬂreﬁ%ﬂ@”e to
ErbittR FrebthRAt &fh bW P (r@2ed AP SYmbb? R8¢, ROZh ird2@siiahbe

a control antibody, whereas the group with 30 aninals
mec{jgrism ?@%F%@rwufﬁoﬁsﬂ%}aﬁ?gltWW'%Y oELSY MMt of 3 doses.
At this point, the Erbitux treated group was
random sed into two bal anced groups of 12 animals with
an average tumour size of 500 nmB. The two groups of
animals were treated with either 1 ng of anti bodies
992+1024 tw ce a week or continued on Erbitux
Streatnent. Six outliers were taken out of the study.
Resul ts
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The initial Erbitux treatnment partially inhibited the
A431 NS tunmor growh (Figure 45). After 11 days of

waedoneerdd reat nent hal f of the ani mal s were shpd1/PR2409/050217

treatment with an anti body conposition with anti bodies
992+1024 (SynD04 in figure Iégend). In the group of
m ce that 10was switched to treatnent with anti bodies

Append%xlp ﬁhtg: ?Sg‘ﬁ%:flag entre(tg#ﬁr%rptrse%u gr.es essi on was observed

as conhpar € group ntthued on Erbitux

sood et ent,,. This clear effect of an antibody
cgc&@%@@dc‘éb%g‘@b a@BEég@]@gf@a%cggc;tblg%tgaa%&Eg%ggﬁg@é‘t%tcct
geaffet f @atethdsich b Eebhddix - tdfdb catreSqtfatcangantddbatggect
tga@@RPOSicubore twk & trcanttidyody et 9921024 st sadmret gobentaaggce
acattyant ErbetapetiatdchecAd3iNs: cabdelgcardckbattvanaaryopbody cty
CITEDH b%qtlgFWa\ﬂ/Ff*%\t9&&%4“&@@?%@@%@9%%&%%9<aaCtaCtggggtca
‘3“9“?1818&c %aaitﬁéﬁcfgtéﬁﬁ on in Erbitux partial responders.
e 24: VI vo treatnent of Erbitux-resistant

cgcgcc%é QE% ié‘lcrgtc <§ gjc Ekgaa%téjgtgtgggcc§% gogz}:tggé"c%aagctgtcct
gca Re {ﬁ} a tc gta"t!éci b @tggacaaggcct
tga g@bﬁé@ﬁj‘t@&ﬁitﬁﬁ@iﬂct g€ @i@%aﬂ@a@t@ﬁé@@% é frogeiheggec
acadigabtdbegbesdagst anicabiNragetizcpoglaat CtOnesgcamete=genesaicedy
coggthyakttbedradivk tidteng@nd conoe airthbitbuec tresi Bbartaogbarmegsagt
cacoqggrrecgener at ed 20t he inhibitory effects of Erbitux,
Vectlblx and rr004 was tested u5| ng a W5T- 1 VI ab|I|ty
tUX I‘eSI S § | ones

cgc g@gg §€§ af;l{gg géaCtCtCCt
t LSol e t
stoll %‘ o aife };%9 i gig;gga gt
atg@caH&éaQ@afg%c@g@ia@%@ g%a @Jcc§§&%fa§&:ig&gt gcca
tgt @t athe gasseiptt eyathpdtabft A 254SPEHSIBAOfgGet aS;gla&cctcagt
cacditkuted wi th enough cul ture nedium a concentration of
cells will be produced such that an accurately
>L04pdsfeed Yol die of the dil uted suspension will contain
Cgc@lcCée‘ii‘ﬂ‘tchCetﬁC?W@C@Bﬂ‘%ﬁétﬁacfﬁ%tg&??iﬂtéag% EHSPeR-GI§cct
gta gﬁ&%%tggﬁ%aocg@%ﬁ%ﬂ%ﬁ%@f oPoHq aﬁcga & TgaciIeect
ga gEt;?ai tccectag aacgii giaac i 3813 gdaa aacaaggcc
%% SR f% e gat ot

i;Ztth@ %gt&eca Jlavers. [ij0one gggy e

cacég&c@.{;@ usual y needed 30 ecause o the obvi ously | ow

cell density of 1 cell/well) and proliferates, then an
>124850] ateed ndND22010/ 022736PCT/ DK2009/ 050217 121 cl one of
cogcgmphsagickicivavesdyeerosbablatshEdapacttheayweitFcctPheactctect
9tg<€?éﬂCF§Ct\ﬁ3€Pet@Fé\?\‘ﬁ‘?a@ﬁaﬂ%wa@ﬁgb@éﬁé%%cV\i?caﬁthF%aggct
992 HHd I AP opT 5P<éta@6iﬁ%%gﬁtt%‘iaia6ﬁ%cC&Ftﬁr%‘aﬁfﬁ(t“ ThEagapfcoatte
acca:g aat c\%@artaﬁct ca agT{,cotgﬁ%%tctgaggacacag
Eiitgta Eac‘g gc a.ga%aga Sautrg ag BOT a(t:cttla\c” vgé%aaggaac

Vi ab e ceI and it is assumed t hat the met abol i c
>1280WhVidey. CIQ;rreb)at es with 5 the nunber of viable
cgc@ekhggttheRgdthiasg@xanpiect heyWssthoagsay cwasaysaedttGatcactt
getotmas e st hiet tnantrerccofctapt @yokicabbyt tact fase ctetdagaaddoerct
g9aghogat FasRE L WitTRIH P erwnta@tep boditest fcadei ftf-ar Errrcagactgaac
sterpre et rat i oRsIePrroft Hoc FOTTEA gttﬁéa%‘?cig%é‘ayagcca
gggi%etagéggf?@%ggfecCgﬁf%t&a% CIAAT BAP T oG Higk esIIRdr g-9999ac

o a final total anti body concentration of 20
>129@hiM sdn apprepriate media supplemented 10 with 0.5%
cgc&fcggﬁﬁg@l%]@ct%%tgga%tyt@g@b%c@t£d}ﬂ@]@lﬁg@ﬁ§gb@@ﬂj}fccctgaaactctcct
gtgCoReerigyat it ent ofcali0z pghatadangt e gwet dcgeenfzat b g gt hipgget
ggadtigghesticeantdtbodye ot omornbsatcconctatbt plegofacthesegggecgattce
accyplitotivrscamdgecidrencadded-acotawckbsodaragd yrnotr tgfogcacag
CCa%@We%qtg@?%g%ﬁfmgat%Wﬂée@%}?@g@@é??%atﬂg%q}PFWgWa@gaac
cteigdac@idtatided t o subsequent col umms of wells until
u 9 s0 t each well contained 100 pl of

>12§7Q]IH npegy sol t&??on 100 pl of nedia were added to

coI um 11. 200 pl of nedia were added to Rows 1 15and

8 as well as colum 1 and 12 to decrease the effect of

nmedi a evaporation in the experinental wells. HN5

parental and HN5 resistant cells were then washed with

1xPBS and det ached by trypS| nat| on W|th 3 m trypsi n

o o,

>lO
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20 re-suspended in DVEM + 0.5% FBS. Cells were counted
and their concentration adjusted to 15000 cells/ni.

wdaeaopr27ed the cell suspension (1500 cel |l s/ wel PQT/DER@9/050217

then added to experinental wells in colums 2-11. The

pl ates were incubated for 41ldays in a humidified

incubator at 37C. Then 20 pl V\BT 1 reagent was added
ncd t he Iat es ncu one hour

at
cgc tcca aca tg aacct tt g agataccct
gcaa acE%%% Eacac cac i%% ca %% § agggggagéc§% gaaa cct
tga%a gta%gt uL ngib% aBsarance’was Jneas ggfgﬁé
act éﬂ@&&db%&@ié%@@@td@%y é@@g&dyca§§dﬂ@ac§€bt actg
cagt{caadetrctgw@aawtat@rfctﬁetaﬁ@bt&@ahygg@e&w@;ceetg]gecim%gg
tcad®acalcubatedoascthe percent of the untreated control
as follows: WD 2010/ 022736PCT/ DK2009/ 050217 122

>LZYE (%0 of- éath m x was cal cul ated usi ng G aph Pad
Cgcqjiclcé?ﬁ a??ttgtaﬁ HREFICEF IO CIFVES - AREc Eqhatitorctt

gca _g tttcat accacctatggggtacactgggttcgccagcctcc gaaagggtct
gga g gaa 2@ C cca ctgagc
atcé%%igéggigg {ﬁdﬁgﬁiggﬁ zg iggii 55 6 té é%gcca
tgt dé% ac Qure ca gtctc
g four representative cI ones 'S eV| dent that the

cI ones have different |evels of reS| stance to Erbitux.
>12¢HoWeverg,. Byn0B64 is superior at inhibiting the growth
cgcgpfcgatdtaourt Ik otas c e Igonprat el e e BErdbgvepgJandctgaaactetect
gtg"\f@éﬁ‘Eﬁgﬁattltﬁ‘ét%"tfﬁéii?%ﬂtlaﬁ?t(Wégt@\Flg@%?ﬁcgé?%%éiic%aétﬁgagg“
ggijﬁ‘g ga%gigdc%aftftﬁ% gg’iﬂ%ﬁ%%aaﬁ?tc%ﬂa‘aﬁgg tg"a??d/é%?gcgazgs
ccatp éfﬁai atagnaga#%ﬁﬁt%ac ac £ % C]t ?ac i%%)gg tca
bi t ux reS| st ant HN5 cl ones by the [ nd| cat ed

>12mm| badi.ess. %4) C50 val ues cannot be conpared because
cge@fcgdidtierenoetidrdrheygmyiqnintievebooftgyahiobititonaactdbect
gtg2@t0t 0227 BERCT DK20DS/OBGXET 9123 gWeticiobfaga88¢ 3Hr6da kYWt
99aBPIZY P8 L %I BI - Sy Y042 88 206 110 E 3Y%C5 72 G- 38T Uy 439504 ¢
accatctccagagacaatgccaagaacaccctgtatctgecaagtgagcagtctgaagtctgaggacacag
ccatatattactgtgtaagacaccgggacgtggctatggactactggggtcaaggaacctcagtcaccgt
ctcg

>1284VH (Seqg. no. 35)
cgcgcecccaggtccaactgecagcagectggggcectgaactggtgaagectggggettcagtgaagetgtect
gcaaggcttctggctacaccttcaccagcgactggatgcactggatgaaacagaggcctggacaaggect
tgagtggattggagagattaatcctagtaacggtcgctctagctacaatgagaagttcaagagcaaggcce
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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Exanple 25: In vivo treatnment of Erbitux resistant HN5
cells using Erbitux and an anti body conposition with

wapiboIBes 992+1024 Met hod 55*106 Er bi t ux r esPGL/BRR009/050217

HNS cl one #7 cells were injected subcutaneously into
the right flank of six-eightt2Geek-old female athymnic
nude m ce. Tunors vvere measured twice a week with

atca ercséc‘%acnc%{la ?ﬁ(":ct icagsc %ca%tgﬁataecg6c%cagcca
tgta?gﬁé %%ﬁt a%&_é?(:%eg sequa ﬁf‘?‘%}% g? urmr%tcrtéaa% 6dc

an average size of -650 mB. M ce vvere treated with 50
>134mytik gseay M4 3oy Erbi tux by intraperitoneal injections
cgcddtwh cercneekkygfoar cidveet yreksyt bt t@rcttheagbhr egtweakacat
gcatqueat yrenttiperkothathegareteswe pea dtgbyowedcdort f¢apgaaagggtet
gga%@ék%ﬁfggﬁéﬁﬁttaii‘sg%ifgﬁ@?t?tgﬁﬁ@éaC\ﬂ/@@k@%ﬁ@?ﬁﬁ%CFW&B%Ctgagt
SLCHEERITAMDT S TPRIITES G%f O e & EbRpIdet BIafgacaccgcca
IIEH taﬁ}f%ta?tcé?ﬁa(gﬁi:biﬁg@cﬁ out96f "t eIt HieaIIrEat Ed e

*9*%Ce in the Erbitux group were only partially

>997kRl @SPPNsLvegio treatment. This indicates that tunmors
raEtdIBbr@FevRal el doxa § @Sirst BMrRe S PO Mer vib@s i t ux
NYDEHTeak A nt T Theioes f i sEe st vy ctmeat eds swb i yBy oG4 .
vIvSThus, the acquired resistance nechani sm agai nst

Er bi tux does not affect the efficacy of SynD04. 20

>1024574 n@‘?x‘li Ant| body vari abl e regi on seqguences
g GYTEFTSHWMHWVKQRPGQGLEWIGEINPSSGRN

RAQ
NYN%Kgcg%%T&agg SRR RSP PSSR ggage

s10i&At gaages gLset 5
RAEGERA Uetggetacacattrcaceadatacrggat-gcactsgggi-gaagcaga
FPDOGCEI PGROMAPICCIOMSSLRSEDTAMY YCARGSDGYFYAMDYWGQGT SVTVS

t gagt ggattgggaat atttat cct ggt agt cgt agt act aact acgat gagaa
>104 @<aa gtc

B R st Rt e o ageot
>12§8g/gt gi at t act gt acaagaaat ggggat t act acgt t agt agcggggat gct a
t £ 209236 Ct FRgLFAREIL GG 10 s 2l QA VH

nypi @RFI&@RH TLYLOMSSLKSEDTAMYYCARQKYGNYGDTMDYWGQGTSVT
vs cgcgcccaggt ccaact gcagcagect ggggcet gaact ggt ggagect gggggt
t cagt gaagct gt cct
>12pvdagyet.t td.gget acacct t caccagt cact ggat gcact gggt gaagcaga
BB GRFATARIGHERITCSVSGFSLTIYGVHNVRQPPGKGLEWLGVMWAGGNTD

NS LYABHG AP R GLY R R BT ENAC ARG G S G AAY ASRF A Hat gagaa
VS gttcaagagtaaggcc 15
>12%C§ act 1gt aggl}(:aaat cct ccagcacagcct acat gcaat t cagcagcct g

rRARRESE 91919@%%9 B CARSGFAYSTYDMSWVROT PEKRLEWVAY I SSGGDAA
vyr®Qgtetakkat gt ghangatacbalggtircgacaaadsthabggact act ggg

vs gt caaggaacctcagt caccgtctcg >1030VH (Seq. no. 26)
20cgcgccgaagt gcagcet ggt ggagt ct gggggaggct t agt gaagcct ggag

>12gticcetlagaaactict cct

I

B T S T

ngﬁei‘%@w AP LR LT CE A (AR Y DO G LR Gaa O 020

*VT'§gagt gggt cgcat ccat t agt ggt gt t ggt agcacct act t t ccagacagt gt
>12\%ﬂ;@99§e%095(§ tgacc

Eeergagal aat geeagaaacal cal ol 3eet£&aadl 820684t Ct gagg

yNsAB gROGRERAGEGYCEXKMNS LOTDDTAMY YCARAYGYNFDYWGQGTTLTVS
tgtattact gt gcaagaggttctgatggttacttctatgctatggactactggg

>12gtveadggaacet dagt 25caccgtctcg >1042VH (Seq. no. 27)
RAEW% ggt geaget eeageagect gyayct geactigyi gaagect ggggcet

YYL]%Séfg %%éﬁ@f?@({ﬂg%‘{LQMSSLRSEDTAMYY ARHEDYRYDGYYAMDYWGQGTS
VIVt aaggcet t ct gget acacct t caccagccact ggat gcact gggt gcagcaga

>lzg7g/%cw%acaag gt 30

t gagt ggat t ggagagat t cat cct agcaacggt cgt act aact acaat gagaa
gt t caagaacaaggcc
acact gact gt agacaaat ct cccagcacagcct acat gcaact cagcagtttg
acat ct gaggactctg
cggtctattact gt gcaagat act at ggtt acgacgat gct at ggact act ggg
gtcaaggaacctcagt caccgtctcg 35>1208VH(Seq ~no. 28)

oy T . . a g
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ctcagt caccgtctcg >1229\VH (Seq. no. 29)
cgcgcccaggt t cagct gaaggagt caggacct ggcct ggt ggcgecct cacag

wagmomep7ecat cactt 45 PCT/DK2009/050217

gctctgtctctggtttttcattaaccatctatggtgtacact gggttcgeccagce
ct ccaggaaagggt ct 127
ggagt ggct gggagt t at gt gggct ggt ggaaat acagat t at aat t cggct ct

RAE\?%t\/g %9%.9 AA FATSYSDM T RLEWVA MSSAGDVT,
et B CAR DR A T TG R 1 aca

act gat gacacagcc

s1odghaciatt g a@@agagat cccgat ggtt act acgt ggggt ggttcttcgat g
RAQTQHOSYUCURYRGURC: Gasygtrcamogint g co&.rri2bdivbhi¢sSeq. no.
SYNEK}KSKATLTVDKSSSTAYMQLSSLTSEDSAVYYCARIGGIYVETYWGQGTLVTVS

cgcgccgaagt gcagct ggt ggagt ct gggggaggct t agt gaagcct ggaggg
>13Q867élct aet-ct .
e S A T g8 oo

e ggagt gggt cgcat acat t agt agt ggt ggt gat gccgcect act at cccgacac

>13i@hgaaggoacsgakfc S5

rREQAN0ALOIrE oagagacarkgcOaaaRatanCairetasthigcaaatgageagt ct g
NYNEdYERAQayoeecaCagIQLS SLTSEDSGVYYCAKGGNY YDYDWDYWGQGTTLTV

S ccatgtattactgtgcgaggtctcgct at ggaaact acggggacgct at ggact
3)actg?ggtcaag%aac ct cagtcaccgtctcg >1257VH (Seq. no.

>1

C
RS T BB AR RG AAEE oo
>13g%ag§eqlt t ¢t 9gaj acactttcact gact acaacat ggcct gggt gaagcaga
rRAO@EEAt AIRARRORPEELITCTVSGFSLTGHGVNWVROPPGKGLEWLGMIWGDGSTD

yNsTigagi ggablggagatiaivs edtrociaacand gyt ggirget@irctagaaccagaa

at t caagggcaaggcc

>99a6t tdgactgt agacaaat cct ccagt acagcct ccat ggagct ccgcagcectg
ctaggggp@qqyg @ﬁﬂﬂﬁ@t gactacatcctccctgtctgcctctctgggagacagagtcaccatca

ggg%féﬁ%f%a@ﬁ f%@@ﬁg g%%%&g&éf%%gég f%gae?gggw@ggz
aca%%%% Egﬁiggféggi ggﬁiaacgggg égggggg?' ccC c@gzg tttgccaacactata

ata cggtggaggcaccaagctggaaatcaaacgaactgtggectgcaccatctgt

ctté‘e&%99&%@99&t@%@Qﬁa%é‘%%‘,@%%QS@&%%QQ&&%QQ@&%Q&&%EQ@a%ﬁgac
ttcdeet Yl-cegd LactdtaclPggaaggtggataacgecccteccaategggtaacteccaggaga
gtggeacigicat¢dgggiddobeaid-aatiaget al=ggggi-acaci-gggid-ggeLagega
ctanagaa@gyaaa@gﬂgt@¢gcctgcgaagtcacccatcagggcctgagctcgcccgtcacaaagagc
ttegrragt YPgcegigfagt aat at gggct ggt ggaagcacaaat t at aat t cggct ct

catgtccagact

>10

cta%ccg %ag gg‘géa%%?é‘é‘ggca%gé‘c% gtittetlagaaat ga ?é‘gé‘c%tg‘é%tgc%%%‘ct
cctgcy T dagas ctcctacata taatg catcacttattt tatt tatct

Coal @ggi ngc,ﬂg sgagtlArgil gé&%i@@% &l 1 ddduccaagacd.
agcéﬁ%@@&ﬁgééggéﬁlﬁggﬂkcgcgé%gﬁ% Ct atgtgggtgtttatt
act@g@g@%&a@ﬂ@@a@@k@gt@g@gt&h@g@%@gg@bg@ﬂ@a&g&ﬁbg@@@gggt
ggciectygaaacttatecdttceccgecatectgatgagecagttgaaatctggaactgectetgttgty

tgcgogtagttet ctiggat tcactdaicagiagts @ugtemtugt edatgggidccycoagaly
gta%gg§égﬁﬁg@g@qﬁg@g@qagagcaggacagcaaggacagcacctacagcctcagcagcaccctgac

gct aetartacragt ‘HGgaatat et actatoragEoagcd
Cccggeg%%gaa S?fac?gg%gagtg garagrase gaces

>lo§ﬁﬁa§§;ccggag@paatgccaagaacaccctgtacctgcaaatgagcagtctg
cta@ﬂﬁa §$ﬂ1%g§5¥ﬁégﬁghgtctcctgcttccttagctgtatctctggggcagagggccaccattt

cat &Gt ALE aLl-gt geragacat-gaggact Alragglacgasggttactal getagg
acad@gaciact gggot ca aggaatet cagt cate gt tisggt xk2470Mdqt Settggc
agtqggtc@ﬂ@gacagacttcaccctcaacatccatcctgtggaagaggaggatgctgcaacctattact

gtcZbegegeogaagt-Geayt gy goaiot guuggayyt t 1agt gayoet ggagec

tgc Pé@?q éggﬁfpéfQﬁfﬂccatctgatgagcagttgaaatctggaactgcctctgttgtgtgc

Ctg IGeH f%’i §5ﬁ9€§&?‘ic‘tcéa§‘{ttaﬁ&?’tgt 3%%9@%%0@99%06 5ta
act gcaggacagcaaggacagcarctacagcctca gcac ctga gct
gagcaaa% gtc ?%%Cétca%a “AGt et goiGar gicacett ctatt cagacac -
tgtgaagggccgattc

accat ct ccagagacaat gccaagaacaccct gt at ct gcaagt gagcagtctg
aagtctgaggacacag
ccatatattactgtgtaagacaccgggacgtggctatggactactggggtcaag
gaacctcagtcaccgt SOthg >1284VH (Seq no. 35)
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55 >1344VH (Seq. no. 38)
cgcgcccaggt gcagct gaaggagt caggacct ggect ggt ggcgecct cacag

wa@gaonga7sg€ at cact t PCT/DK2009/050217

gcact gt ctct gggttttcattaaccat ct at ggt gt acact gggtt cgccagc
ct ccaggaaagggt ct 128

ggagt ggct gggagt aat at gggct ggt ggaaacacaaat t at aat t cggct ct
cat gt ccagact

gtca(iaga%a(,gé: @%afgggqggga%%gt caagttttcttaaaaat gaacagtctgcaa
>1o8ck g gacacagera

gatd@hasdd et ot gecagadgctat ggalacaalbt agact ald-gg8accaagtdedcea
ggt&ﬂﬁ@ﬁiiﬂd@&@iﬂﬁtﬁ&ika@t5&£ﬁ§4§ﬁﬂdcféﬁﬂltgfﬁhtg@ﬁ%tctgcagaagccaggcca
gtcogtgegcagyigeagol-gaaggagt caggacchggoetgggegooct gagagyt
gogagectyitecerattcacattgagaatcagcagagtggaggctgaggatgtgggtgtttattactgtyg

ctc gc
Mgm% altereat aserygocat gt grasctgogleyecngLy:

222;%% ‘E? § gzg%icaigi‘iééfﬁﬁt GeenEataoact Atast TedaI Cro

caa aaagtctacgcctgc tcacccatca%ggcctgagctcgcccgtc
aca agccaag cttaaaa

gaacagtctgc g
actgatgacaccgcca

>12d0ggt aet. agd glgrcagaggcet acggcet acctttact acttt gact act gggg

ctagraaggraceavkct cae cagiect cgcz992VWH ¢S tqmwoad@lgcctecatet

ct t RABYHOOPGSER VRPGASYVKIESCKASGYIFFSYVINHNAKIKORP GLXECEVY AN YCC

aggqngREHcCfsaactcctgatctacaaagtttccaaccgattttctggggtcccagacaggttcagt

99 NV BEKFRSRETLETVETS Sgaf%?

t
tct catg%;f ﬁggégggg% acii gctggaaatcaaacgaactgtiéc
tgc ct ctc
ctg%%ﬁ@@éﬁé@@ %xﬁié sieseliz e N
act gtcacagagcaggacagcaaggacagcacctacagcctcagcagcaccctgacgct
gagMN&&@éSKA&T@E&&@SS&J YVEERSS QY PEANRYWEXS:
gtca'réwgé@ceﬂ@a%vbbg(gs@qgtgm 42)

RAEVQ_VESGGG_VKPGGSL KLSCAASGFTFSSYAL SW/RQTPERRLEW/ASI S
>1208VEST3ea. no.

ctaqe FWSRBRWQNFE CR@E@FA ﬂma

cct %%ﬁﬁa%Rﬂqc c?&?gCﬁ gtatcaacaaaaaccaggacaatctcctaa
zzz?;f S reel i sbed rroniiee e
iEi@Q{NE dgé@z; éﬁégzccaaggtggaaataaaac&aé%gg gzctgcaccatctgt

ttcﬂggﬁaﬁéiaagéﬁbzagéﬂﬂa@&@ﬂbga.@@tg@éﬁaacgccctccaatcgggtaactcccaggaga
gt g RAEVELIVE SE(EEL VKREESLK] 2 SCAASGEAFS SYRIVBW/RIEPEKRI= BV & 2
ctaSEPPNIcacaaagtctacgectgegaagtcaceccatcagggectgagetegeccgtecacaaagagce
LLCaYPPBARCGRIFTI'SRHNAKNT L YL QVSSL KSEDTAMYYCARCQKYGNYGDTMDYWG
>12§FS VS 35> gZQVH (Seq. no. 45)

ctagc gacé%gé céaggfi G%écéElyg%étc C%%aagcctccwygt

tcagagcctt tacacagtaatg aacacctatttacatt tacctgcagaagcc
cas s VBRL N SKDNSKSQV RPPRGY YV EDG,

ggc EAEEdggﬁéglalgﬁﬂggbh&ﬁaaagaﬂbagcéﬂibtggagtctgaggatctgggagtttatt
t ot RAEVEL MBS AEk VIKRBEELII SCARSGHANS T Y RIMBVWIRQEPEKRICEV WA Sy c
tgcBEEDAAN tcttcatcttecececgecatctgatgagecagttgaaatctggaactgectetgttgtgtge
CtgogPETAAKGRFH tSRENAKNTLYE VBSE KSEDTAMCYCARSRY CANYCRPAND YAE- 2
act gﬁqg&gég@ﬂ§§igﬁgﬁ@gg%qggaaaqﬂgcaqF?fctacagcctcagcagcaccctgacgct
999 %% VKPGASYI -PERTS Y ET DY NVARKK S AEKSI & 5P F =<

gtc?ﬁﬁ caacaggggagagtgt

51 24 YNQKEKGKATL FYPKSSSTASVEL RSLTSEDTAVYFCARKNI YYRYDGAGAL D

cta@@AEE&ERtgﬁgaésaégEégzéggéégeégﬂiatgﬁktgégﬁctccaggggagaaggtcaccatga
cct RAMEIIHKESERGEEVARSQEL S TETASGESI cERY VMY RERBBEKGE EVW LYY £

cetAEEEINacgeatecaacctggettetggagtecetgttegettecagtggecagtgggtetgggace
LCtBANSAL MSRE SHKKDNSIKSQUFITKVNGIZGT DI}TAM@@AWYBFDWWEM
gttqqgga@@gysQQAqggs%ﬁ?ggﬁ%pa@gg}tggsaataaaacgaactgtggctgcaccatctgtc

caL A “SEAVSCETIESSIVMSIWROTPEKRL te
aggccaaagtacagtggaaggtggataacgccctccaatcgg taactcccaggagagtg

tcaWL%%iﬁ%&&%gﬁaéﬁ?ﬁ\iﬁﬁﬁﬁc\h&%L REEDT AMY Y CAREDYRYDGYYANDY
WEQGTS VTVS >1277VH (Seq. no. 50)
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127
RAEVQLVESGGE. VKPCGESL KL SCAASGFAFSY SDVEWRQT PEKRLEWAYMS

WE2EDA2736 PCT/DK2009/050217

FYSDTVKGRFTI SRDNAKNTLYLQVSSLKSEDTAI YYCVRHRDVANMDYWGQGT S
VTVS >1284VH (Seq. no. 51) 329
RAQ\/Q_CIPGAELVKPGASVKLSCKASGYTFTSDV\M—N\M(Q?PGCL‘LEW GEI N

Cga%“\? Eﬁﬁfi‘ T VDRSS TAY VLSS TSEHS AV YEAR CEF WET YWBaGT°
SECINTVE 513 8VH (Seq. no. 52)

-1 2 RAEVQLLQISGAEL YRPGSSVKI SCKASGYAFSSYWWNW/RQRPGQGLEW GQ Y
ctaﬁ@@&gﬁ:c];@gatgactcagactacatcctccctgtctgcctctctgggagacagagtcaccatca
gt t NENEGKFKGRAI S T ANKSSSTAYMLISSE TSEDS AV CARRASSEAIVY RO Do a
act ONGRGT aTEIUS a»dB8ROVH (2Secpgomat cdsd) caaggttecagtggeagtgggtetygy

aca RAQVY OPGAEE VKPGASMKIISEKASGYTFT PEIERY GRIFN-2
gtg t Sacgttcggaggggggaccaagctggagctgaaacgaac gtggctgcaccatctgt

ccctccaagcgggtaacgcccaggaZa

ctt
ttc a aggccai§ gg
s 2%%@@2 e
e YNSAL I\/BRL Stl gStKDI\ISKSQ\/ FLKMNSL QTDDTAMYFCARGYGYNLDYWGEQGT TL
>12dV8E #347MH 6Seq. no. 55)

C ta RACVELIKESBPGE VARSOSE ST CAASEFSLTGHBVINW/RIPREKEIBEW GvE W a

cct%q@agctcaagtgtaagttacatgcactggttccagcagaagccaggcacttctcccaaact

ctg t’r@ﬁ %ﬁ%ﬁbﬁéﬁg ?Wig@’cc
%§ tgctgccac tattactgccagcaaag agta
caa ct

tct

gttaccc aca@ TCY ;@3@35 éctgaaacgaact gc caccatc tctt
cat&ttfagggct@@ atLe ci£agactacal K6l cEct ol ftocti el gdoa. .
tat&%@@ @@%@ g@agtggaaggtggataacgccctccaatcgggtaactcccaggagagtg
tca@obgeaggacargteaggacaitbggeaatialbt aaaetggi-atengeaganracta
cgacagat ggaacigibaagcgaagtcaccecatcagggectgagectegeccgtcacaaagagette
aacmugmag;autt act acacat caagatt acact caggagt cccat caaggttcag

1o 7a7gfgca t gggt ct ga 30

ctaa{ci_clggb ﬁ:qt tT%t ba%%gggcaéac(t:cat?ccc t gcgct%(t:cagggcag a% %%ggttctc%%ct
ctt
~gg ALAC

9191&@&3 CS%ﬁ caca taat éga&icgé%t Eég%act taccééeéi[

ggcé&gg tgvfa tcacactcaagatcagcagagtggaggctgaggatctgggagtttatt

tct@dttce@ia%tgtQ&a@;ﬁ@@tﬁic@l;&@t@ag&@gh&&@@a&ﬁcgg@%kggﬁc%ﬁ%ﬂg@%c
tgcglcgeciget gaataat-cgccatctgatgagecagttgaaatctggaactgectectgttgtgtge
ctgdtioet edact Cagagagycoagagkacaggygang gt ggat aacgcccicceaatoogta
actw@awagégg@ga@@caggacagcaaggacagcacctacagcctcagcagcaccctgacgct
gag@ata@ﬂ%%@ég%@@ag@%@ég%@@%@é@é%%ﬁaé%?@@éfwg@%%aé%ﬁcgécC
gtcﬁéf%& %a‘fﬁégwagagtgt

128345/€t Z(-)éi agaaa%a}paaagt ctacgcct gcgaagt cacccat cagggcct gagc
ctaé&ggg EM@@Q&%@dé&%é@%ggggﬁﬂag&g&c%&g%%%ag(g%gaccatct
catcft%gg C)agccaaagtgtcagtacatctacctatagttatatgcactggtatcaacagaaatcagg
acadd-ageegacot gt gal-gaeaadged-geedd-gt €eCpat e€cagteacetd8gagc
agt@gatcagetigeatcdcodOcaacatccatectgtggaggaggaggatactgcaacatattact
gtegrbgeaggteiBgt aayagt citc ct doat agtaat gytatcactt atcubgttat bgc
tgcwﬁé@a ég(gaégg*e%ccgccatctgatgagcagttgaaatctggaactgcctctgttgtgtgc
ct C ta

g gﬁ&f‘@&cé%@?ﬁé%ﬁi éﬁf%%é%ﬁ@?g?%ﬁé@oﬁ %%tt 659@;&;@?
gac

act c Q gcaggacagcaaggaca tacagcctcagfagcacc gct
gagcaaa caca tctac c cacccatca cct tcgece
gtc£g8§?g§g9%§h§9??£1 gﬁi}ca F% cagcagaﬁ?%gaag%? g
gogtgtt
>13@ﬁtgtg§gcaaa@@ptagaacttccgtacacgttcggaggggggaccaagctgg
ctad@ab ad@dacgaaetgiaaactacatcctecctgtetgectetetgggagacagagtcaccatea

gttggebtgcactadwkgtidtabcad okt cloegctattet gatcgageagtt gagat ctoggaa
agtgﬁgﬁ*g@@p@@(gﬁtqag@egagq,gtacactcaggagtcccatcaaggttcagtggcagtgggtctgga

acaqajie @616@%%&%5%%%@@%@@@6 #gagatyccarugT ALyt gyagat ggart:

iiiﬁgg e gggg%?igciii% giiiga%iiig%z;gtggi?;%% ggii
dC a

'{i[aca%%ggga%aé@ agtgga§ § aacg@ccat § g@ aac ccca@gaga

gct gagcaaagcagact acgagaaacacaaagt ct acgcct gcgaagt caccca
t cagggcct gagct cg cccgt cacaaagagct t caacaggggagagt gt
50>1030VL (Seqg. no. 58)

ctagccgacatt gt gct gact cagtctcctgcettccttagcetgtatctctgggg
cagagggccaccattt

g, o B T
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20
t ct gct ct caaagt acacat gt t cccacgt t cggaggggggaccaagct ggaaa

W0 caamazayaact gt gge PCT/DK2009/050217

tgcaccat ct gt cttcat cttcccgecat ct gat gagcagt t gaaat ct ggaac
tgcctctgttgtgtge 130
ct gct gaat aact t ct at cccagagaggccaaagt acagt ggaaggt ggat aac

gtggcCCCt Ccaat C g cacgtaca ccagg c acgf gcaa gcaga
gcc cca agg%@% C%%gccéﬂ% caaagagc

ctacagtcégrjcgé %@

reedbageaccet
gagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatca

>13g99ccigaged cgecc 259t cacaaagagctt caacaggggagagt gt

cta@tb@ﬂéﬁﬂrcé@ﬁﬂQﬁcfﬁhgaSﬂécatcctccctgtctgcctctctgggagacagagtcaccatca

gtt@teagecgatatdogt gat-gactcayt cleeatanat toabgt ocaca wagt gggasa
act a e ag@gfctttacactcaggagtcccatcaaggttcagtggcagtgggtctggg

zsz%g aagic gf%Qéﬁﬁééiﬁiyﬁ&@f5%59@3%2%@2??;@3?
rodsta %g%eféiig Esﬁg@g@%ﬁ%ﬁ?ﬁ@é Atacf Goadt cehfgAt cdetiac:
gtg gacagcacctacagcctcagcagcaccctgacgctgagcaaagcaga
ctagggﬁiggggsgf?ﬁ%%&@%@@@%e@&@&ﬁ@@@&&@é@@&%&g@ﬁ@g&iata@tagc
ttc

ataacactccgctcacgttcggtgctgggaccaagctggaaataaaacgaactg

>1344ygct eaceat G0yt
Cta%’(ctgé%éttétcﬁ%%t@@é%%atgé?@%i%ég%@?%@éﬁéf‘&t@@%ﬂ@%‘%ﬂa@t:@%O( fta

gtt 3§%g§ﬁ%§9 tagtaattat taaactggtatcagcagaaaccagatggaactg taa
act cac JCac c a

= i?@&% Tt G A O R

gta ggaccaagctggaaatcaaacgaactgtggctgcaccatctgt
cttcgitgtEM@M@QQ@%Q%@Q@&@%@%&@@%@QE%g@@&(%%%&iagaac
ttetget gagoaqn@eagia acagtggaaggtggataacgeccectecaategggtaacteccaggaga
gtgct-acgagaascagasagbct@cgcectdgogaagcagteat Cargggotgageiega
ctagreet CacaEagagw cct careaggygagagbgtccriddvc ¢ Sagacarggagce
ttc%ﬁ?ﬁggggagagtgt

1 Octa jccoat gttgtgatgacacagactccact ctccctgectgtcagtcttg

ctagcgaaaa ctc atcatgtgt tcteca aaagggrcaccarga
cctéiqé % %E%E igfs;@aiag@&i foracacadtaat gt gathdti atftacatts:
caadlg @& ccaacttggcttctggagtccctgctcgcttcagtggcagtgggtct
gggaﬁﬁ@@@%&@i@&:@a&g&;tag@iﬁ%&@z}a@@@@@@a@&i@&@@@&ﬂ@&iié&%@@@:@ﬁgt
acagegagactagotd-ecagicggctcggggaccaagctggagetgaaacgaactgtggetgeaccate
tgtggeagttggat cagygacagaddebcacact caagat cagecagagbggagtcdgagat
aac%ﬁgﬁgt%ﬂﬁga@qqqga@qaagtacagtggaaggtggataacgccctccaatcgggtaactcccagg
aga e gc
e e O e
29t GRACTERAET Gt S cat ctt cccgecat ct gat gagcagt t gaaat ct ggaac
tgcctctgttgtgtgce

>99§hgqggga5@a©@§ctatcccagagaggccaaagtacagtggaaggtggataac
LADOB@CT TGAL OGOEY A SCRTSODIGNY LNWYQQKPDGTVKLLIYYTSRLHSGV

PSRENGS CEEEY g YAy VB Eras agago agyae agtaagacagcacctacagcect ca
PPS AL SHRCEY YAt Bt PREAKVOWKVDNALQSGNSOESVTEQDSKDSTY SLSST

LTLyageadkyéagactiedgagadacBcdaagt ct acgect gcgaagt cacccat ca
10 ﬁécctgq gctcgccc gt cacaaagagct t caacaggggagagt gt 50

Ei?é}@gg&%@ ig%s%gﬁ%&%é R LA SRR AA coaggg

svr 8393389 ke dECAH R NNFY PREAKVOWKVDNALOSGNSOESVTEQDSKDSTY
sLsEGhgcaglgcgagatcaagt eagidracatd t act ggt accagcagaagccag
gat cct cccccagact

>10gotgaidd. atgadgrat ccaacct ggcttct ggagt ccctgttcgcttcagt gg
LADI@@@@@W@@VW%%ISCg]g,SKSVSTSGYSFMHWYQLKPGQPPKLLIYLASNL

ESCYRfE actect et cat dat'ea %@5@% 9%%% 8%%?& tattac
VFI i g §B§§§ g NFY EA VQW DSTYS
PESgtTacCcaat cacgt tegge %S(:Pé]aPéSgFaNCRgaagttggaaat aaaacgaact gtgg

ctgcaccatctgtctt
cat cttcccgccat ct gat gagcagt t gaaat ct ggaact gcctctgttgtgtg
cct gct gaat aacttc
t at cccagagaggccaaagt acagt ggaaggt ggat aacgccct ccaat cgggt
aact cccaggagagt g
t cacagagcaggacagcaaggacagcacct acagcct cagcagcaccct gacge

s o o o A NN
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509t cacaaagagctt caacaggggagagt gt >1308VL (Seq. no. 68)
ct agccgacat ccagat gacacaaact acat cct ccct gt ct gcct ct ct ggga

W@amag2zayscaccat ca PCT/DK2009/050217

gt t gcagggcaagt caggacat t agcaat t at t t aaact ggt at cagcagaaac
cagat ggaactgttaa 55 131
agt cct gat ct act acacat caagat t acact caggagt cccat caaggt t cag

C t tc a
ﬁ@éﬁ‘é‘i%ﬁ%@%&f&éé aceat agcaacel 09ag¢ AageagaLAL L ggeact t ac

seviirE 94GR6AG898 B r AR DVGYYYCAONLELPY TFGGGTKLE TKRTVAAPSY
r1resaegoisbecatac aa g bG8 gacLRageEgaaabaaaacgaact g
ssTiggeigCaceairCEPtHOGLSSPVTKSFNRGEC

cttcatcttcccgecat ct gat gagcagt t gaaat ct ggaact gcct ct gt t gt
>12@ﬂ@cc$gmtgaaﬁéac

E?SW@%‘W‘?%% e atat duRRdargar racactitccaat cg
ZZ; @&%;&jéé g %é?ﬁ@@é@@%g@?&ﬁ%{%&%?%&B%@aCcct ga
g agcaaagcaga

>12gk@cg§g@ag§aeaaagtctacgcctgcgaagtcacccatcagggcctgagctc
1Ap08ecglicacaaagage tkeantaguogagagtot ribr1320Vha{dseq. no.

PDRIBZBRSGTDYTLT INSVQAEDLALYYCOQHYNT PLTFGAGTKLEIKRTVAAPSVEIF
PPS IO SE AT At TN GEHRGAC COEGATILAC 8l SOE B CTTPEE BATGE LIt ¢t ggga
LTLY RO ROt e AE/ati @3 SSPVTKSFNRGEC

>12§%igcagtgcaagtcaggacattagcaattatttaaactggtatcagcagaaac
LAD L% &SCR GNTYLIHWY KP PKLLLYKVSN
g G%Eg @&%@ CrrLAgAckcayyagt coratl cAdaat t cag

RES

VFI NFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYS

Lsgﬁﬁ@gﬁhh@kﬁﬁh@tﬁﬁﬁﬁai§ﬁ@@ﬁﬁ@@bﬂgaaCCtgaagatatthC&CttaC
tattgtcagcaatata 10

>12gtvaagedd. cegt ggacgt t cggt ggaggcaccaagct ggaaat caaacgaact g

LAQT GOt e EHCEKGIMTCSASSSVSY IYWYQQKPGS SPRLLIYDASNLASGVP

VREEISEeat Cete E%%%Aéffyﬁﬁ%ﬁ?‘tiagg f%ﬁgé@%ﬁgg&%@ tetfet gt t gt

DSTYSLSSTL

PSD EAK
TLS%%gﬁgég%é \gﬁgﬂﬁgggggﬁwggﬁgtggaaggtggataacgccctccaatcg

~12 888 aget cceaggaga
LADﬂk@b@ﬁ%@gﬁﬂﬁéﬁﬁﬂ%@gﬁﬁﬁﬁ9@&%@9@&@%@@@@%@%&%@EﬂﬁﬁacCCtga
PSRIGEGSE AL ARAGEAPEDIATYYCQOYSEI PYTFGGGTKLELKRTVAAPSVETF

PPSIHOAR agagataCaaagEetapgeotgogaagtcanoat cagggeat gagct ¢
LTL@@@EgMﬂ@EH&H@&gUSESVU@aaKa@gggagagtgt >1344VL ( Seq.

>l2ey c@%té%i? gacacagact actt cet cect gt ct gect ct ct ggga

no
LAQ é é% éﬁ SASSSV YMHWFQQKPGTSPKLWI STS ASGVP
ARF%L 18 E DAATYY YPY i?éngLELKR V%VFIFPca aaac
oo tgcaag %mgg& gl aati At gotat cageag
rLsi9akggaactalib SFNRGEC
actcctgatctattacacatcaagtttacactcaggagtcccatcaaggttcag

>121798C agig gt ctagg
LAD@TAaganitsabt oicchEacCat CAgTaatol gyRacet [paapEtartgeicact t ac
RESEERDRGICAGEET amzﬁRVEAEDLGVYFCSQsTHVPTFGGGTKLEIKRTVAAPS

VEL Eﬁa P@é 5@@??% A GHYETY gt EaaEcgaact g
LSS éé RFCEE Y@g@ﬁ QGLgﬂiggggg%gg
>12 ;icttccc%gcatctgatgagcagttgaaatctggaactgcctctgttgt

LAD B_ A AR S CRASOSVS TS TY S YMENYOOKSGOPPKLLIKYASNL
Escl Aﬁ M Leeagadagastapiracagkogaadot ggat aaggcLesiccaat cg

vrT Ok 8REke CCagYadAIN T2 REAKVOWKVDNALQSGNSQESVTEQDSKDS TY S
LssOiTgbRAaragagagoacagoaaggacagcacct acagcct cagcagcaccct ga
cgct gagcaaagcaga
i;é@ﬂ&cgﬁgaaataééaa gt ctacgcct gcg aagtcqgccatcag%gcctgagctc
cop OCCEDt cattday LégéEﬁi@%‘%@gﬁ#@%‘%ﬁ%%ﬁ@%&IF
iii GTA VVCLLN é%PRE KVﬁ é L@F%N%QEE¥EEQD5¥%ﬁTYFEﬁ§EtCt(:Cag
gggaaaaggtcacca
cct gcagggccagct caagt gt aagttccagttactt gcact ggt accagcaaa
agt caggt gcct cccc
caaactctggatttatagcacat ccaacttggcttctggagtccctgctcgcett

cagt ggcagt gggt ct
gggacct cttact ct ct cacagt caacagt gt ggagact gaagat gct gccact

. . a T
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VFI FPPSDEQLKSGTASVVCL LNNFYPREAKVQVKVDNAL QSGNSQESVTEQDS

WEDBINR7BSSTL TL SKADYEKHKVYACEVTHQGEL SSPVTKSFNRG/DK2009/050217

>1229VL (Seq. no. 77)

LADI VMIQSHKFMBTSVGDRVSI TCKASEBHVTNAVAW QQKPGQSPKLLI YWAS
| RHTGV 15

PDRFTGSRSGTDYTLTI NSVQAEDLAL YYCQQHYNTPLTFGAGTKLEI KRTVAA

S Fi
Liéza%’% TR ST ASYAYCL L NN YPREAKN QMK DAL QSENSGESYTEQDSKDST
psreRk OSIr oe I 1 SICADNYEH B VTSR NRGEEGs P25 4 VL

PPS{EDRQsCTOVVIAS NN 2P REAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSST
1T L4KADVARAVIRQT RS RYSIsEDOASE SCRSSQSL VHSNGNT YL HW L QKPGQSPKL L
LYKVSN

> 1 3 RVSGVPPRASGSESGTDFTLKI SRVESEDL GVYFCS HVYTFGGGTKLEI KR
LAD Beg SLSASLGDRVT 15 CSASQGT SNYLNWYQQKPDGTVKLLIYYTSSLHSGY

PSR L& DL
LTL K FQ SPVIR
25>1257VL (Seq. no. 79)
>134AQ VHQSRAI MPASPGEKVTMICSASSSVSYTYWQQKPGSSPRLLI YDASN
LAEM%IMSAS PGERKVTMTCRASSSVSSSYLHWYQQOKSGASPKLWIYSTSNLASG
VPANRESGSGSGIBYSE T SRMEAEDAATYY CQOUESYRIETFESGBERE EITKRTVAAP
FPPRVELFBTASVVCLLNNEY PREAKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSS
TLT RS BECHKESETASVVE A IR YIPREAKFONKVDNAL QSGNSQESVTEQDSKDSTY
SLSSTL TLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 30 >1260VL
(Seq. no. 80)
LADI QUITQTTSSLSASLGDRVTI SCSASQGE TNYLNWYQQKPDGTVKLLI YYSS
SLHSGV
PSRFSGSGSGTDYSLTI SNLEPEDI ATYYCQQYSEI PYTFGGGTKLELKRTVAA
PSVFI F
PPSDEQLKSGTASVVCL LNNFYPREAKVOQAKVDNAL QSGNSQESVTEQDSKDST
YSLSST 35 LTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC >1261VL
(Seq. no. 81)
LAQ VLTQSPAI MSASPGEKVTI TCSASSSVSYMHWFQKPGTSPKLW YSTSN
LASGVP
ARFSGSGSGTSYSLTI SRMEAEDAATYYCQORSSYPYTFGGGTKLELKRTVAAP
SVFI FP 40
PSDEQL KSGTASVVCLLNNFYPREAKVQAKVDNAL QSGNSQESVTEQDSKDSTY
SLSSTL TLSKADYEKHKVYACEVTHQALSSPVTKSFNRGEC >1277VL
(Seq. no. 82)
LADVVMI QTPL SLPVSLGDQASI SCRSSQSL VHSNGNT YL HWYL QKPGQSPKL L
| YKVSN 45
RFSGVPDRFSGSGSGTDFTLKI SRVEAEDL GVYFCSQSTHVPTFGGGTKLEI KR
TVAAPS
VFI FPPSDEQLKSGTASVVCLLNNFYPREAKVQN\KVDNAL QSGNSQESVTEQDS
KDSTYS LSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
>1284VL (Seq. no. 83) 50
LADI VLTQSPASLAVSLGQRATI SCRASQSVSTSTYSYMHWY QQKSGQPPKLLI
KYASNL
ESGVPARFSGSGSGTDFTLNI HPVEEEDTATYYCQHSVEI PWTFGGGTKLEI KR
TVAAPS
VFI FPPSDEQLKSGTASVVCLLNNFYPREAKVQAKVDNAL QSGNSQESVTEQDS
KDSTYS LSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
55>1308VL (Seq. no. 84)
LADI QUITQTTSSLSASLGDRVTI SCRASQDI SNYLNWYQQKPDGTVKVLI YYTS
RLHSGV
PSRFSGSGSGTDYSLTI SNLEQEDI ATYFCQQGNTLPYTFGGGTKLEI KRTVAA
PSVFI F
PPSDEQL KSGTASVVCL LNNFYPREAKVOQAKVDNAL QSGNSQESVTEQDSKDST
YSLSST LTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 132
>1320VL (Seq. no. 85)
LADI QUITQTTSSLSASLGDRVTI SCSASQDI SNYLNWYQQKPDGTVKLLI YHTS
TLHSGV
PSRFSGSGSGTDYSLTI SNLEPEDI ATYYCQQYSKLPWFGGGTKLEI KRTVAA
PSVFI F 5
PPSDEQLKSGTASVVCL LNNFYPREAKVOQAKVDNAL QSGNSQESVTEQDSKDST

NI P NPNm= | ==l A AP\ ZIZEF1 70 BN NTZR PN\ F1 17N NN Tl 70T I\ 7N . A /™ A AT N
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>Human | GKC regi on (Seq. no. 88)
ttcatcttcccgccat ct gat gagcagt t gaaat ct ggaactgcctctgttgtg

W0 guobeps@aat aact 5 PCT/DK2009/050217

tctatcccagagaggccaaagtacagtggaaggtggataacgccctccaatcgg
gt aact cccaggagag
t gt cacagagcaggacagcaaggacagcacct acagcct cagcagcaccct gac

App 4193'90%%‘@& gagcins ant region sadien

acjdyaaacaca acgCctycgaagt cacccat cagggect gaget cg

>nukGC 98 £acaaagagel

ttcdCRACAYAIYAg: gﬁég%a@@@aggg%gwgg&g%g%%cét%%klyaralaact
tctdﬂaﬁgéiéﬁah§ﬁba §§thaaﬁhga88§tggataacgccctccaatcgggtaactcccaggagag

t gt RVAARENE b EFRERESJKSEETRASYAL gk NiNFYPREAKY QNN QB ENSQES=
tacdfPEEODS cKBSTEY Sk SBTI Tt SRADYEKHKVACENTHHEEL SSPYVIKSENREEE  c t
tCa@@@ﬁgﬂag%%tiﬁﬂ%ﬂgﬁéﬁcCZTQQQthISQgCBGGﬁ2690 734 Intron

852 Exon3853..1182 Intron 1183. 1279

V 6%?) %gg%%gémc%%ﬁ%%ﬁﬂg%ﬁks&%%& genonic

QGLSSPVTKSENRGEC
agtgcctccaccaagggcccatcggtcttccccctggcaccctcctccaagagc

ExoCCt €t gggggcacag

Integgeect.gggct gcct ggt caaggact act t ccccgaaccggt gacggt gt cgt

Exofgaacicagggccct 25

Intgacd o@%égtgc?caccttcccggctgtcctacagtcctcaggactctactc
gatg

—tecgtigbect Eoageaget t gggcacccagacct acat ct gcaacgt gaat cac

aagcccagcaacacca

>nuAG9t &gacaa9a9a0t4.g91,.930a98¢C agaRA6A998a999R99¢4gt ctgct g
agtéﬁ%@ggééaagggéaaggﬂbggtcttccccctggcaccctcctccaagagcacctctgggggcacag

cgg&le6iPgect ggRegealcccggetad geagiLecagistcagggcagsaagaeaget
gacgeegegitotgocietdccggetgtectacagtectcaggactctactecctcageagegtggty

aCCIﬁ%§G€§ﬂ}aggﬁﬂ§¢CgiﬂﬂgeEﬂﬁy@GGKﬁqga¢¥ﬂ§ﬁ@G&H?gagﬁﬁygggQHQ?G¢§ﬁy§FCa
aggqqqu@qggga@zﬂggég agg@Qragcacagggagggagggtgtctgctggaagccaggctcageg

ctc tt
ggg ggé :%g% Qacheccttaarcen %@2@@@%@5&%@%@@@@9 cagor
ggc taaccca cac caaa g ctc acctg
g(ia@ gecal Atccagiaguaccstadctel gactidantidacticasaac.
tca &46& Egég% € é%cccagattccagtaactcccaatcttctctctgcagagcccaaatct
tgtdLAged GegacaesticlelcLlecangaticoagiagetcecaal ChetChegc
gggdGgagpgeeeaadtictgcatccagggacaggecceccagecgggtgetgacacgtecaccteca
tct¢qycgeaﬁgaaemnqaacwuyaugﬁgggacqucg@tunaggtquagcqnqga@@&qggeigqagac
cctQggggtqgﬂgggqugggﬁgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtc

aagw@a%wgﬁ@@@@ﬁ%wgf FeHr e BT RAg e asTogaTiagieca

tcaccgtcctgcaccaggactggctgaatggcaaggag acaa

aca ng%
ot ??%?a%ﬁ@gg& e T Lo I ol S R B N 4 oot ool
Aggac

K

cgtg gga agaggcecyg ccctgadagtgaccgectgta
cca éfgé égégccccgagaaccacaggtgtacaccctgcccccatcccgggaggaga
tga&GhGal Qab &t CECOARCC LI H99aCa5AL0C o1 QAL Yl 99ACA-0R0CE g
ggad@aagaLeGeigaggifaacaactacaagaccacgectecegtgetggactecegacggetectte
ttc@agttopact gghacgioggacygogigyaggigeaidat gecaagacaaageogoe
tgcqﬂy@ggﬂﬂ}&g@@gﬂ@g@@ptacacgcagaagagcctctccctgtccccgggtaaatga
acaécacgtacc tgtggtcagcgtcctcaccgtcctgcaccaggactggctga

ol S S e A

SAS
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA

VPS
EvT@ES
LPA#ﬂﬂkg9§Kﬂk@§éﬁﬁggﬁﬁﬁi@§§ﬁé&@@ﬁﬁﬁ%@9@%ﬂ%@@ﬁ%é%@@&%ﬁ%@@ﬁééﬁﬁ @6&ehbpy
LDs RGagE GACCHCRILENVFSCSVMHEALINHY TOKSLSLSPGK
ccaacct ct gt ccct acagggcagccccgagaaccacaggt gt acaccct gccc
ccat cccgggaggaga
t gaccaagaaccaggt cagcct gacct gcct ggt caaaggcttct at cccageg
acat cgccgt ggagt g
ggagagcaat gggcagccggagaacaact acaagaccacgcct cccgt gct gga
ct ccgacggctccttc
ttcctctatagcaagct caccgt ggacaagagcaggt ggcagcaggggaacgt c
ttctcatgctccgtga
45t gcat gaggct ct gcacaaccact acacgcagaagagcct ct ccct gt cccc
gggt aaat ga >l GHGL (Seq. no. 91)
SASTKGPSVFPLAPSSKSTSGGT AAL GCLVKDYFPEPVTVSWNSGAL TSGVYHTF
PAVLQSSA.YSL SSVVT

N TN NN NI NTN 21 MW B ZNENR T 1 7% IFNE 7™ I 00 757 \PF1 771 T 7NN 2N A NP1 | 7NN S\ I
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55

30
gcagact acgagaaacacaaagt ct acgcct gcgaagt cacccat cagggcct g

wW@oubogoscgt cacaa agagctt caacaggggagagt gt t aat amgUDEC@Y050217

>1024L992\ I GHV (Seq. no. 94)

ggcgcgcccaggt ccaact gcagcagcdBfggget gaact ggt ggagect gggg
gt t cagt gaagctgtc 35

oG£ 2R08EL] CLOBGLACRCELL CARGRYL P aCLAgRL g act 00t gaagea
>99gﬁhg§g&ggakgggtggg§§taatcctagcagcggtcgtaataactacaatgag
gcéﬁ@agﬁéégﬂgéégdﬂééghcaacctgggtctgagctggtgaggcctggagcttcagtgaagctgtc
ctg&a@@@atcctcgg@t@tcagaaﬁaa&acget@&@gamge@gg&@aiggﬁ@awdbagmaggc
cttdgagadtcbgaggact Gatcctggtagtcgtagtactaactacgatgagaagttcaagagcaagg

ccatayegatiotatd @tk gt graagatracidbggticacgargaayct at gratamegt

tgciﬁﬁgg@%ﬁﬂg?g&ﬁg@ﬁ@ggatggggattactacgttagtagcggggatgctatggactactggggt

zi;%ég ﬁggg@éﬁg%;éaﬁg@@% aggescaset geageaacer
Hile

2ac OHCCLS ggi agelgtectigeaatderitdactdiacat teactal;
cctégyf @ééﬁaé acatctgaggactctgcggtctattattgtgtaagatactatggtta

cga@ﬂﬂég@@&%Qm%@ﬁga&ﬂﬁﬁg@&tcﬁg&%cgg%ttcgggaat atttatcctgg
t agt cgt agt act aac

>991ldcgatrayaagtit caagagcaaggccacact gact gt agacacat cct ccagc
gct%gggg@qﬁqgg@g%ygagﬂpagactacatcctccctgtctgcctctctgggagacagagtcaccatc

a9t §9ag @fw@af%tttga PEYGE gt Tt at 1acE Goacaatjaaat

aac aga tacactcaggagtcccatcaagg tcagtggcagtgggtc gg

aacaga tgccactta g aaca
%%g g A2 RGP gROHA L P el g 55
tcgf> aagyaagzggktcttggaacatca cttccatctcecct caggtc
tag@Gly QQ&Q@@@?eta(ﬁg&tga%ttQMQQMEg%aEQ&%@QE&%%gg&%%EQEctaggct
cct@@cateagetiaecatfgtccaaccttgectecaggagteccagacaggttcagtagecagtgggt
cagdaCct graggt clcagt aagagicheci@eat agbaaitggocadwactdaktt gigatca
aaatq}ggeﬁqjtg@qugagﬁﬁtcggaggggggaccaagctggaaataaaacgaactgtggctgcacca
tet %@&@F%ﬂtC‘@I@F@%@@FW@&%W&F@%@&E@%%@&%\%@FM@Q@q& goe
ata% aas@ﬁacagtggaaggtggataacgccctccaatcgggta ccca
gga C gcaaa
B Lo % @g @a? T EaCaCT gaaant Cagequagt Budnatgac
aga%ﬁl ttaataagc gccge
tgtgc caaaatctagaact ccgtacacgttcggaggggggaccaagctg

>100a8at aaaacogractLb. 94)
ggcdggetgraccagagaideagaiogasdtcagaciadgadLet gonbgt clogeedLt gt
ctg¢q¥gga@§m¢a@§ﬂ§teenttcaccagtcactggatgcactgggtgaagcagaggcctggacaaggc
cttesat eagte gcaygatEagt taygacHttcgyoaat t Gtce t ke b glgtcat eageady
cca%ﬁ%§g%qﬂg ay aa%qctccagcacagcctacatgcaattcagcagcctgacatctgaggactc
tgc E%%ﬁ?%ﬁ%&?%%&éf% %ﬁcé&‘é%ﬁ%é?ﬁéﬂgﬁ tccar %%?a?gg

ggtctgagct

gtc @é cca gccccgaggtccaactgcagca

cct aFCct cC ttctggctacacattcaccagctact cact
§§t : % %g!a ége cagcdli aacahcqtodagcaagaggat gtiaeta. .
tac ggccacactgactgtagacacatcctccagcacagcctacatgcagc
tcacfda@t:ataia@%@ig*a@@icﬁ@:g@%&t6@3599@@@5%&6‘&@@9@@63&&%6@@&@%9
cgg@ptbhgtggot geacsaygtcaaggaacctcagtcacegtetegay

tctgtcttcatcttcccgccatctgatgagcagttgaaatctggaactgcctct
“LOROhE tzvfct tgra>- 95) )
c C. C c
Eccaéi;t adett Eﬂ%ﬁ 9 gzéggﬂiggc%gigggﬁﬁfqgfgﬂ%tggtat ggggggggc
caggcce atttatca tccaacctt cctca ttca
tai@%ég E@icc %@ggg&a CAROGAAUCACELALATCET CAGSAtRac:]
tacé&% gé@é&% Eﬁﬂ%@g cacgttcggaggggggaccaagctggaaataaaacgaactg
tgg%@l&%@%@@a@%@@a@@ﬂce&@&g@@&c&%g&%*c@@&&%%%ﬁg%gac
cat &gt §geeegicacapagagott caat aggegagagtgidaat aageggegect
gt t 520924024 Gt (28egrganbace@Braggagtcccatcaaggttcagtggcagtgggt
ct I RAEYGLHOOPGSEL VRRGASVKI2S CRASEY THRTSYVHWVKORRCGOE EW: GNIcYRea
cta?agquggttcctccgacgttcggtggaggcaccaagctggaaatcaaacgaactgtggctgcacca

tctWEEWK%@W‘FW%%W@%ET% SAPYETRNCBYYAISSEDAITD Y=
ata cccagagaggccaaagtacadtggaaggtggataacgccecctccaatcecgggtaactceca
IOV SAS T REPOTE AP AV EPGEEVKI R ASEY T TSR RSED
GLEW G
El NPSSGRNNYNEKFKSKATL TVDKSSSTAYMFSSLTSEDSAVYYCVRYYGYD
EAMDYW 10 GQGTSVTVS >992L1024\ 1 &KV (Seq. no. 97)
LADI QMITQTTSSLSASLGDRVTI SCRTSQDI GNYLNWYQQKPDGTVKLLI YYTS
RLHSGV

TN N\ TN ™\ 7N\ NN VT PP I "1 A IR R /P 703 7 A\ ZF 7~~~ N 7R IT™\ NP\ = N1 71 ™1 1701\ /A A
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5nmol ecul es, a. wherein a first distinct anti-EGR

anti body nolecule is selected fromthe group
wa@oensist7scilg of anti body 992, an anti body conprPGI/NE26008350217

VL (amno acids 3-109 of SEQ ID NO 72) and VH (am no

aci ds 3-124 of SEQ I D NO 40)X38equences of anti body

992 an anti body having the CDR3s of antibody 992 (SEQ

I D.NO 116 10and 12 n ant bod F ndingzto t he

gca%actlao agaaacacl%laa é gc%aag caanc an Iﬁggay g%a‘lbﬁgCCC? cacaa
2gagits .t.gﬂ%gagﬁé % A body 992 to human EGFR

and b. wherein a second di stinct anti-EGFR anti body
>9ommbeculeavi &egel ect eeh from t he group consisting of
RAEEITOD bothy vAN24 VKT Kast i i sy MO O VIRPS QGIg W Brel YWESKsami no
NYDRFFKEASATZ TYAZE S6 A BROS $ 1Y SNOS A Camt$ DVH (saphiywaetds 3- 120
VTV%ﬁAS NEﬁQ@BG&@.VEfS%%%ggé@ﬁﬁ%§YEﬁTS&HMWW§5@§EEQ§QEWIGan
EINEC eV hy- ‘the® ot T PBody {024 MSES | D NO
GQG%%EV%nd 114), an antibody binding to the same epitope
~99AS pamtiRedy. L0 agnd an anti body capable of
rapidib sﬁﬁsﬂ@%ﬁv s@gtMI@&YL@M%@@%MT\%&%QYE@RBM@” EGFR,
PSRIZ5GS G HEr e oMeSirtd N a of reoh@imip by raMaek i TRr S@iad o phiTor
onataNeat TEBL S TegE s L svaiTY Bth va ok Buok phady oR0aarpasi t 1 on
RFS$ e ATIICARI IRYESBDHVANT AN O YCORPOSLE I KFAVARSVIHEP P
SDEEFIPOSTVWIEBIANG T PR AEY oKV DNINHSEBE $F STarePSgPeors LE $ Eat ment
LoRAEEFHEN AP RVAOIRG e FARE e FHuman- EGFR ant i body sel ect ed

>10%%?giung ,9roup congéstlng of Cet uxi mab, panltununab

gq

cahid wgim v&;&gfg 306, ML Uzima
NYN s@;[‘ItLTQ s%§A 9 d’ﬂx %D%%EH%T@‘HJSODG as
sasBRYeelLbbese VR Ag@mgtmﬂwK @locet@hisgrypwher ei n

GSRgmmwdEKﬂR@Kainiwafeéé@ﬁ%hganeLinm@yAvgycsﬁwaaytegtGbnmwmm:he
cocTvoup consi sting of Cetuxi mab, Panitunumab, and

Zal ut umumab and anti bodi es capable of binding the sane
>10 9% Kﬁs A @f ?Pﬂese

LAD Y QKP-ISIQ

LAS V,

70 ﬁﬁgsﬁi %@ﬁ%@ég %ﬁ%ﬁ%@g@b@i % %E% an

RFS

spediALE ABWH%N@Q ARt N@ﬁgs@@ KBg LBgri-he sane

LskEREkK@OPE 288y @Y L vl GEC 6. The conposi tion of
claim 3, wherein said anti-human EGFR anti body is
Cet uxi mab or 5anti bodi es capabl e of biding the sane
epi tope as Cetuximab. 7. The conposition of any of the
precedi ng cl ains, wherein said cancer is selected from
the group consisting of head-and-neck cancer, colon
cancer, breast cancer, renal cancer, |lung cancer,
ovari an cancer, prostate cancer, gliom, pancreatic
cancer, bl adder cancer, non-small-cell-|ung-carci noma
(NSCLC), gastric cancer, cervical cancer,
hepat ocel | ul ar 10cancer, gastrophageal cancer,
col orectal cancer, rectal cancer, epithelioid
carci noma, RCC, squanous cell carcinoma of the head
and neck (SCCHN), esophageal cancer, gliobl astom
mul tiforme, squanous cell carcinoma, kidney cancer
sarcoma and nel anonsg, 8. The conposition of any
of the preceding clains, wherein the treatnent is
adj uvant 15t herapy, follow ng surgery and/ or radiation
therapy. 9. The conposition of any of the preceding
clainms, wherein said treatnment is conbination therapy
i nvolving treatnment with chenot herapy and/or at | east
one tyrosine kinase inhibitors and/or at |east one
angi ogenesi s inhibitor (such as Bevaci zunab) and/or at
| east one hornone and/or at |east one differentiation
i nduci ng agent. 2010. The conposition of any of the
precedi ng clains, wherein said prior treatnent regi nen
was first-line therapy. 11. The conposition of any of
the preceding clainms 1 to 8, wherein said prior
treatnment regi men was second-line therapy. 12. The
conp03|t|on of cla|n111 mhereln the first-line

g, .
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25w t h chenot herapy and/or at |east one tyrosine
ki nase inhibitor and/or at |east one angi ogenesis

wo piodo2a76¢ and/ or at | east one hornobne and/ or BCT/DE2a®b/050217

one differentiation inducing agent and/or at |east one
angi ogenesi s inhibitor suchlds Bevaci zumab. WO
2010/ 022736PCT/ DK2009/ 050217 138 13. The conposition

CLA@@ claim9 or 12, wherein the chenotherapeutic

ﬁpound is selected fromthe group consisting of
adrianycin, cisplatin, taxol, doxorubicin, topotecan,

uor o r i di oxal i pl a ecan
1. A SRUERBY ERbRuf 8RS niApelbe oRBeRenb R p subiect that has
tvdearseibjectalitd asuibf #edtmeatreghogr iessddg an abth hufah |B.03/H|:hgntlb0dy
th riqr treatment re 0Si ti
R A e T S e B L
mpolegulessed foll owi ng said prior treatnent reginen. 16.
The conposition of any of the precedi ng cl ai s,
wherei n said cancer was resistant or partially
r esi swizereintadfirstadistinpt ardi-EGF Bantieorty melgtute is. seldriet frdrhéhe group

CoS Ll 3 BURESESNR 6 1 5 ik 105

sel ec3E@ ID NV 2 handgy'td gomico rasids B 114 GiSEAhD NOHO) 86Queraas of

ant i B0oBESE 2R oot el YRR IV P2 sE By 1re
992, amid1 =, aimmlbodiwblbdlngitmtyetsalrrtdm)lisaaas apiibcoly®9dsand an
ot DA P DR LA hEA 5l S Er e
conS|st|ng of antlbody 1024 an anti body conprising

% im0 L SROUERESSRECHH RN 1020 LA,

bi ndi grgup consirting afrentéeidy 69%4 @8 antibohyoemarsg.the 8l (amélo acids
I
conpogh i grseh iBR6 98) érfb%ﬁ[(&ﬁ@%gg@ sG. f"*ﬁbo'ﬂjy E&&S‘Dﬁgcul

20a. said first disti'nct an ant
is sedegoeeebsfaf @nilbdqie! 1§ebLan aydihedy having e CIPR3Tdntibedy, 1024

an a , t
ant | Dogy GoNO R ) e Entbo f i dil REAUERRE Esfpoe as antody
ant i b‘tﬂ% auPan anfdnody capaple ganhllbéleg (tim:bldfdlgg phantibody 1024 to
anti - HFR aatRbody nolecule is selected fromthe group

consi sting of antibody 1024, an anti body conpri sing
the VL and VH sequences of 25anti body 1024, and an

. ﬁ@édﬁ%&m’@ﬁ)@f Blglrr‘i W%@Eﬁ%%aﬁf prﬁfr‘ﬁr{egﬁﬁgﬁt 1% fen Lolvd@8n antibody

conposi tion of any of the preceding clai'nms, wherein
QMN@@E@PG%@VgﬁPEﬁW@KQW@EWGQU@9$“@39 a. said first

di stinct anti-EGFR anti body nolecule is selected from

t he group consisting of antibody 992, and an_anti body
HngstrasHign oh elaipn 1 aMeerein ssicRr @ﬁ%’@%"”ﬁ”t BB Hyolyed an anti-

Rsan- EGFRbanhS@dJﬂseﬁ&@&ﬂﬁ'orﬁ'tﬁé gﬂ&ﬁb cBmistmEEr BeXinh&) P¥nitumumab,

mol ecule is selected fromth gr oup 5consi stin

2t BYERD1 P UZYARDRICRA?: rw&&) d\ﬂﬁﬁ%wﬁawnﬁ@t'g@'%@ﬁmb'e of

Biftiag tHeedeRsepiopa Rt aRpeythdd24. 20. The conposition of
any of the preceding clains, wherein said conposition

conprises anti bodi es 992 and 1024.

. The composition of claim 3, wherein said anti-human EGFR antibody is selected from

the group consisting of Cetuximab, Panitumumab, and Zalutumumab and antibodies

capable of binding the same epitope as any of these.
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21. The conposition of any of the preceding cl ai s,
wherein the first and second anti-EGR 10anti bodi es of

W@ 201d/0z08@0si ti on do not inhibit the bindi ng tEChDRV/050217

5.

10.

11.

12.

EGFR of each other. 22. The conposition of any of the
precedi ng cl ai ns, wherein att3feast one of the
anti bodi es of said conposition is capable of

ncr easi q@w ﬂﬁg'%%ﬁe‘?f?eﬁe%ﬁ%d ._r‘éﬁﬁ%‘:fzéé oeI\thgohcﬁ/ L0 e d from

tﬁ@@mﬁzﬂ doln@uetncg‘ of@tudiab BAd PaRit@fimgb ehd@bftbodwReapatsle of binding
tbhe rE]roportl on of tFe first 15antibody relative to the
ESBNE CRAPRHBUI Y N th¢RE- conposition is between 5 and

95% such as between 10 and 90% preferably between 20

BRCaimertitOR sCpRintr) B B roRtA o eTEEC HB AN ATYAS Cefimab or

arflibogies bageblapibiding tratszime &iidpe as Cetuxidab.The

conposition of any of the preceding clains, wherein

the first and second anti bodi es 200f the conposition

Hreecapfipdsiiot yppeny giGhe porcetigGelaird$. whEnen ceidpasceriipseleéted from the
n e Qay

@' M% %ns {Eﬁg %ﬁﬁgaog%ibqré&kaéaﬁgeraé\ag@ ?é%gb{/b?@%sgtc%gceg renal cancer,

Ised eautoed dvaan d:dmeam:tostbaielyca%ansglemac pamuréaticrogncéroblegdder cancer,

0,
rib?; n%rg%lﬂ%eqlgl%ni?grbmg%%f(N%%%%g Ijt%ég%rr %%rgnlgal Clgl cer, heI;PatoceIIuIar
taneera gastoptivgdnal wdncey, datoredtel %smoﬁjlcamm a&thalrmd baydipoma,

4| I r e { I C [ Si
PGP B Bl Mk 3ok 1Sty 305 [ehncer
glictlag@irty mulNDrrae,1wue 2 @Y S 6810TdrOKADe Hidri=y2hncdy Sar2Gma Bhd
@gﬁﬁ&%%“ on of any of the preceding clains, wherein

€ anti body conprising the CDR3 of antibody 992
additional Iy conprises the CDRlL and CDR2 of VH and VL

[

Bl ApRARK P of (FF prel G RERAS, o Mo AEbimaht L My
theeRg, follovdng sWyoey and4 radiationitberaby.y conpri ses the CDR1
and CDR2 of VH and VL of antibody 1024. 29. The

conposi ti on of anty of the preceding clains, wherein
Theecanmasision pf aanpldhe REpoaping clains.ygteyeinsaidi tepagmenddg eembination

tﬁé%ﬁkﬁrﬂﬁlvﬁg‘}%trﬁé’ﬂ%lﬂdh'é%o‘m‘eréﬁv érﬁ:%’r'a@ﬁaa%?% tyljo%% kinase

. The conposition an
iphieéaraiang/ot ptHpas onme@@gﬁnqswen@hwﬁw @ﬁ@@cazn@am anl/or at
Iégﬁ%bbl%ﬁﬁorg@gfd/érsatws?Gﬁ@G’iﬁéfeﬁfﬁtbhE?ncgfc%pag“eﬂf‘S' sting
of anti bodies 1042 and 1320 . The conposition of
any of the preceding clains, mhereln t he conposition
TeesonmisitiondF alh)f‘oﬁtHé br&édlﬂgklmrﬁﬁﬁﬁle@éﬁ |s§i@CBr|%f5tréétment regimen
addition to said first and second anti bodi es. The
warhirskline teeragy- any of the preceding clains 1 to 30
wherein the conposition further conprises a third
i stinct antl-EGF antib v\,hereln said t d.
SEIMRASQACf 2GRN BEGSE 'B\é&i?'rﬂﬁl &eBi "éh‘?rg'”ssé‘l‘g‘?:’toé&f eatment
refidientigs gceb@-lie®@mmerapyl ng of anti body 1030, an
anti body conprising the VL (amno acids 3 to 114 of
SEQ I D NO 74) and VH (am no acids 3-120 of SEQ I D NO
'ﬂ@ ccﬁm@;ﬁ{dﬁﬁlﬂﬁ@ﬁgl@fm athHmdy tHeOﬁi@t ||rw1ha:raby hodyet ayigagnédteegimen
s of, anti bo
&b‘i}h%?%?% Xr% ég%%gé OB 1OpE '5%' 'é%%”é%)&?t '%6%%?”6
a@b@neﬁmnhhmdyamﬂ@adilléasoﬁne hdihn’tuntalarmg/oﬁ’ hEIebstrmhertm‘f@éntlatlon
ant i bo%%g% tq 20human EGFR. 33. qgg E ition b
'EP%ﬁ'rﬂﬂ M {REPE? HG%SAPBG?HQ'PQE%R{%'B'BB';PWS&% s eY?P'Zé’H‘a
enhanced bi nding to human EGFR of said first and/or
second anti body. 34. The conposition of claim 32,
wherein the anti body binding to the sanme epitope as
anti body 1030 is selected fromthe antibody cluster
consi sting of clones 1195, 1030,
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251034, 1194, 980, 981, 1246, and 1223. 35. The
conposition of claim32, wherein the anti body

wa@oenponessag the CDR3 of anti body 1030 additi onetT/PK2009/050217
conprises the CDR1 and CDR2 of VH and VL of anti body
1030. WD 2010/ 022736PCT/ DKk2889/ 050217 141 36. The
conposition of claim32, wherein the conposition does

ot contain further ti EGER anti bo eS| addition to
13. TR eprertistion ok Babhg or dadviRPPd B aee s Fomppufds Slected

f&ﬂﬁmesgrbupeor@‘suag»f @a‘inatnhwrp cRpREh NExdl] dxBRubicM) esitétan,
nct Q%ﬁ s. of the conposition are
é‘ipé(F' ”?9010’(@ Iy apdBNgtec@ccessi ve or separat e
adn1n|strat|on 538 The conposition of any of the
recedin i.tion | eads t
s StRsP R B PPt Ba PleGRAng SBrian Easi saR s BROGpeCargaressed on
drffoltdmmg)thecpﬂdrm@tmleat regimesher ei n the conposition | eads
to regression of A431NS tunours in vivo. 40. The
conposition of any of the preceding clains, wherein
15. Theecangpysdientof eny ofsthe apabtieg afairfiwiduein sgidtsebjecntzdd progressed
cells in vivo. 41. The
fghéw'ﬁég%mgﬂ& &th@nﬁéé% precedi ng cl ai nms, wherein
the conposition is capable of up-regulating tunour
F OV bl 4 A
16. B%yéﬁéﬂ#&{shl'an @ggﬁhgﬁ %nglﬁg\é% Vms %vheraﬁﬁgﬂgﬁﬂa—% v{/e%g'eggtant or
@ﬁ@ﬂhdeﬁﬂemﬂn§awamprUE@FRnhﬁnﬂmﬂdles formpart of a
bi - speci fic binding nolecule. 1543. The conposition of
claim42, wherein the bi-specific binding nolecule
17. W%ﬁl%@éamhgpr@ﬁﬁm@tﬁm@ vgegeinnd 1024. 44. The
conposition of claim42, wherein the bi-specific
bi ndi ng nol ecul e is_a dual -vari abl edonmai n anti bod

452 T4 Brsheystinct p@;hEg»FRquyypﬁQﬂ@olqmlg,J%qsq{eqt%from thggrOUp

bi - Sp&fh'sfshﬁg bi JﬁﬁbB&] o e lé'nﬁbdcﬁ*/ @n@r.smgw 71 %nd VH sequences of
20Fab-fragnent or bI-S ecific sc

i bod
o oRTIbP NS an gsibedy EviRet e GORSK aatting 095 and an antibody

CanCeémdlﬁ‘@&ﬂﬁb@aﬁ@'éﬁ)ut@@é@@énﬂb%d? 682 Sdmant or partially
resistant to treatment with at | east one ot her

anti - EGFR anti body selected fromthe group consisting
of pCedditksdtabd dRANLIAMTMETIR aifdody Wbkt isieRicdZtomthe group

| CR62, mAb806 anti bodi es c

bi ndi ??@SFH aﬁP&'/B%%émoﬁﬁ aﬁ@’%ﬁfﬁ@rp”?'ﬂ@%e 'sﬁi‘%vg' sequences of
ant i bgilipo€P NPRSS bh iaGibdyMRANINGitHY CBIR3L @RS htibdd(i1824, Rl an antibody
antl-_génan GFR ant i bod nolecul§54 WO

2010/YP973 FRRSFREPRBEH2AT0PAY 1924 wherein a first

di stinct anti-EGR anti body nol ecul e is selected from

he rou conS|st od an anti body
16. resPaiifig S BRan! 02 pltiesBbiche™S WsiBT " s2q 1 b N 72)
and VH (am no acids 3-124 of SEQ I D NO 40) sequences
of _an
an o by TEEeT BERE A8l RteRe)s SeifEi R g arove
bi ndi cmglslstnng bfeardibody %ﬂ Bo;aetulacxiyamtnpbleldg 2:2) (B aam&/l-bsequences of
antibo e of |t|n h ndln y
992 t uﬁ%ﬁ%@&an an h\ﬂ\{l lt"l 8Dl?-i3 ﬁd'b&dgg% dd
anti - EGFR anti body m)I ecul eis sel ect ed fromthe group

consi st i I : I ; rieSi

g Vg Sebols oihis PEQTE Son BRI sERERK G he aroup

(am nepnaistinis of3antipody 023Ean BOtitOy £0nprising the VL and VH sequences of
antibody 1024, and an antibody having the CDR3s of antibody 1024.

19. The composition of any of the preceding claims, wherein
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10sequences of anti body 1024, an anti body having the
CDR3s of antibody 1024 (SEQ ID NO 120 and 114), an
wa@edinlozxtye bi ndi ng to the sane epitope as anti bpdyDkd®4/050217
and an anti body capabl e of inhibiting the binding of
anti body 1024 to human EGFR13° 47. The conposition
of cl ai m 46, mherein said conposition is as descri bed
in any of the 15c
corpoid st SieLral FER iReemAlesuls & st fromdne poup
used dopsistimg sttartiboey gdmeba@m afffibodih@nipeiEipgshd Voan@vH
cl ai m 46, wher.ei g osition is used for
secoﬁﬁqPﬁwgmﬁﬁépﬂﬁwy@ PidW ng a treatnent reginen
i nvol ving chenot herapy and/or at |east one tyrosine
ki nase.inhi bitors an / ne an Si S
ol e reope RS BRY R hat e U Ao R R e aroun
hor nogvaisidtinly off argibodye ®®14, ane ad bhfileidgmbmptisiog thenduandgH
agent . ?O.rThe1§ggposition of claim 46, wherein
sai d EHNPEEST A 5oy JO&& for third-1ine ther apy. 51.

The conposition of claim46, wherein said conposition

R R A e p—

rﬂho@eSé@%aa@d@b¢ at | east one angi ogenesi s i nhibitor
such as bevaci zumab and/or at | east one hornone and/or
at 25l east one differentiation inducing agent. 143

21. B& conmepsgiomedeny pidhe pfecetiap wiadts, witeeeivithe fireeanciorgebed enti-EGFR
fipBRE} bRl ENBEANE R R MR BB O mgh ESTE K] & other.
54. A nmethod of reducing EGFR signalling conprising

22. Al '&c@:p':dsﬁiroh Wa@oﬁﬂé bRRAYin %@Prﬁ§ 'v&He‘Pé]n%Ple@sﬁQﬁRﬁ%é érﬁft‘)odles of
of expressin ells, Said havi ng previously
HibeqMRejo8ds 62 @i‘nnqﬁasmﬁhﬁm@ﬂmuWWI%W@pésdoffth@ﬁther
érn.%o@;wwwr&eaaltéhuman@G#f@t uxi mab, pani t umunab,
Zal ut'unumab, ni notuzumab, | CR62, mAb806, Matuzumab,
and antlbodles capabl e of binding the sane epitope as

23. B cMhpdsiiRRof aﬁ@bﬂh@PFéceelﬂg cféﬂﬂ@%etréuﬁ'ﬂ]ebﬁbﬂ&tuéﬁ of the first
described in an he clains 1 to 45, whereby

FEPRONS TP (1 W@ Segoncajbedy 'nﬂbssomﬂommlé@eme%ﬁ *PW%%5% such

ELdtRe&XPO 888 0D, Er@Fé?alQ?B’@Me%h@@ aAdraonl %&gg%er%Bly between 30
anti body conp osition to a coqE03|t|on of

%}%g@qrﬁgre&rpplg befyged Ar,oeﬁ"ldSB SY¢has pRiweee A3 PPd Baetiich as
Shbaabey §0%.an anti - EGFR anti body sel ected fromthe
group consi sting of Cetuximb, panitunmumab,
Zal ut umumab, ni not uzumab, | CR62, mAb806, Mat uzunab,
24, Bigconmidshied ioean;pafaa@ bfbc@ﬁm@icradh@ QvHdhein $airsedd een@antibodies
1 d ant onposi tion being as

ny of thes
S0 PermeeFion au o SPYPRISER 2 HES o 1745, ang
killing the EGFR expreSS|ng cells. 56. A nethod of

i nduci n t05| in cel
25. T RHER Bhnrep s Profgend oRIEY SRR dimoipershingiga o the
compesiope @b adfibddgrR2ax pslestst rgmcte batibaigictlistet Icbmprising clones
in r.eyi gusl ee jected to an anti-EG-R
r%%ﬁgggéﬁ% té%xgﬁaﬁﬂéﬁ group consi sting 200of
Cet uxi mab, panitununab Zal ut unumab, ni not uzunab,
26.J[7 e %Pmrpogmﬁ%? NgfttHe rec dlggrc]:%lr%ntv#hbe?%eghz gn%i?)%gyl/ Singifng to the
same demtdwpe @o rapblmdyl tm4 knsasmgctad;frdmstbe Bivtdebdy wluatey cofptisieg clones
[ optosis. 57. A
ﬁjgﬁho 6116?%%38% f(?zr?gt]gquﬁ?%! &%l ofl Og}f]é%el | s expressing
EGFR conprising adm ni steri ng 25an anti body
conmposition to a conposition of EGFR expressing cells,
said cells having previously been subjected to an
anti - EGFR anti body selected fromthe group consisting
of Cetuxi mab, panitununmab, Zal utunmumab, ni notuzumab,
| CR62, mAb806, Matuzumab, and anti bodi es capabl e of
bi ndi ng the sane epitope as any of these, said
anti body conposition being as described in any of the
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58. A nethod of inducing differentiation of tunour
cells in vivo, conprising adm nistering an anti body

W@ enposi78é on t o a conposition of EGFR expressi Pgr/DER00S/050217

27.

28.

29.

30.

31.

32.

33.

34.

35.

said cells having previously been subjected to an
anti - EGFR anti body sel ectediffom the group consisting
of Cetuxi mab, panitununmab, Zal utunumab, ninotuzunab

%%@%g%ga%g%b%g%gagg %gf{g)g&; 'elkr)ﬁg' % C@Bgy Comprlsmg the

@DRB P aitibd>a(e03 bt ilidehdNgico@ pAsesdRs ODReshd ODRRYf OH dnidevL of
i s %%and 17-45, thereby inducing differentiation
92mour cells. 59. The method of claim 58,

wherein said differentiation is terninal 60.
THE cettanizn L a0 thh el BRSBTS, Mareid gt AHpRby EmSising the

@IXRB@Ssthody 6024 Addiedriatygl chrapridesdives COR1i anideT DR bsdHiaod VL of
E%Zﬁyfonpr|5|ng adm ni stering an anti body
RB on to a conposition of EGFR expressing cells,
said cells having previously been subjected to an

ti- i V. r r,ou i Sti :
'@ﬂa ﬁ’ﬁ%ﬁﬁﬁﬁ ap;?gf tpg ﬁueﬁéélﬁgfg]wﬂ%nvs%?elﬁ the gnt%?ﬁihcﬁrﬁ%&%g with
ar@B6Qy 99Nis Sectelttanz theedvoup ddnsistidg afdntibodiee d20% @bk eand 1277.
of binding the sane epitope as any of these, said
anti body conposition being as described in any of the
Bieagarepasition@f any df3he prasediby claidsiovhegein tieeantigbily eempeting with
Rliob& oo se tAct'éBtfr%ﬂgthg rS G R gESiF ahBoABE Y b43'hd 1320.
conpri sing 34 n1n|ster|n ant conposrtion
conmposi tion of EG-R expr eSSI ng cells, said cells be| ng

ﬂ?esd:o?ﬁ[?d%‘tloﬁ of gf%péfrthé ﬁréc)édlﬁﬁ%b%@%hetréln M @d?ﬁdosﬁ@ﬁ%oes not

antib sel ected fromthe group consistin

@@tas&f Br aphhEE Rranteedieyial addilien A gaid ﬁra&@ﬂéjﬁms antibodies.
| CR62, mAb806, Matuzumab, and anti bodi es capabl e of

bi ndi ng t he sane_ﬁgltope as any of these, said

Hit Fa50eRP 0B 9HBRY P 1R PERSEAIGY &?'ra%ééq ?%é'&hqrﬁnéfﬂﬁfcmpw@n further
&dnirigBs & thirh@lsthhét M- E@hﬁreﬁm}éo&w WhE@:rRséiu gndl didtingt 4rti-EGFR

reduced. 2563. A met hod of I1's expressing

iR BRIseHISiheeIaiRe fPwtthe gwp&enaﬁﬁn%@y“wf&‘pw@m %ﬁntlbody

é&n@.sm@rm@w(ammo%fc.oié@% 1@)4@? e58) I'DH\IQ@TM? &nd VA (Qmﬁ@ acids 3-120
bei n resi stant or pa i al Iy resi st ant

- EGFR
ol B YOS 684 GhatRec 83l 2B aPas iy mstine CDR3s of

e@ﬁlbkié{y Lcen! (gE@!"IIj N 8D andah gf HAARBkLd a/rﬁlﬁ'ﬂ?r‘iditél'tﬁ@%me epitope as
tuzumab, and anti bodi es ca

| CR62, mAb80 f
Qﬂt'ﬁa‘i’h@OQ% énd aﬂ@”%tﬁﬂdﬂ&pﬁéatd% Ofa'ﬁ‘f)'bs'fngtﬂi‘\%%'@d'”g é’f gntibody 1030 to
Rmarbedygr30conposi ti on being as described in any of
the clainms 1, and 17-45, and killing the EGFR
expressing cells. 145 64. A nethod of inducing

'ﬂ@éﬁn@;ﬁdsﬁloh rof 61l S2,Wrgﬁ%blﬁighlﬁfﬁlﬂlb0@9f’@uit§irﬂ@h enhanced binding
ﬁlnIS an_anti bo cO OSItlon to a conp03|t|on
Fé(grgx%f’g%ﬁ’ it @’écp%g,/ecgﬁﬁr’rg”w d¥s being resistant

or partially resistant to an antl-EGFR anti body

ted. f th b
A N N R —
arlvibbdz UDBHDIs saﬂdteamﬁorrbmdlaﬁaﬂb@t@pmmt@ dbﬁsbﬂrl‘gjd)fl’og)riebe 185,MH30,

‘g SRS, Foag PROGRE551 ' he ci'ai v 1 Bnd 1745,

t her eby inducing apopt05|s 65. A nmethod of inhibiting
rollfe XRL essi

'Pn oM eroln %g C|§ g& Wéergy%ogr%g)&g}/ cornp rlsﬁr%)gg}% FQ:Q 01; antlﬁody

WOE@EFﬂoealtyrczemmrlags thelCBR1 aad CDEA dfs/HhandhglL ibf)arﬁsblody 4030.

or partially resistant to an anti-EGFR anti body

selected fromthe group consisting of Cetuximab,
pani t unumab, Zal ut unmumab, ni notuzumab, | CR62, mMAb8OG,

Mat uzumab, and anti bodi es capabl e of binding the sane

epi tope as any of these, said antibody conposition

bei ng as described in any of the clains 1 and 17-45,

thereby |nh|b|t|ng prollferatlon 1566. A met hod of

I L Y Y N




10

15

20

25

2569. A nmethod for inducing internalisation of EGFR
conprising adm nistering an anti body conposition to a

wa@enposi7sé on of EGFR expressing cells, said ceP¢BDERINDEYS0217

3

(o))

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

resistant or partially resistant to an anti-EGR
anti body selected fromthe dfbup consisting of
Cet uxi mab, panitununmab, Zal utunmumab, ni notuzunab,

e inpa 08 PCRED S BN SO SPos NOCIARpI fuheranti

EGFRRedYoBECiamaaRibh kOl Bish Geddnd] a6 tildemtibodiesy of

the clains 1, and 17-45, thereby inducing

i nternalisation of EGFR

The composition of any of the preceding claims, wherein the distinct antibodies of the

composition are prepared for simultaneous, successive or separate administration.

The composition of any of the preceding claims, wherein the composition leads to

receptor internalisation.

The composition of any of the preceding claims, wherein the composition leads to

regression of A431NS tumours in vivo.

The composition of any of the preceding claims, wherein the composition is capable of

inducing terminal differentiation in A431NS cells in vivo.

The composition of any of the preceding claims, wherein the composition is capable of

up-regulating tumour involucrin expression in vivo.

The composition of any of the preceding claims, wherein the first and second distinct

anti-EGFR antibodies form part of a bi-specific binding molecule.

The composition of claim 42, wherein the bi-specific binding molecule comprises the
CDRs of antibodies 992 and 1024.

The composition of claim 42, wherein the bi-specific binding molecule is a dual-variable-

domain antibody.

The composition of claim 42, wherein the bi-specific binding molecule is a bi-specific

Fab-fragment or a bi-specific scFV.

An antibody composition for use in a method of treatment of cancer, wherein said cancer
is resistant or partially resistant to treatment with at least one other anti-EGFR antibody
selected from the group consisting of Cetuximab, panitumumab, Zalutumumab,
nimotuzumab, ICR62, mAb806, Matuzumab, and antibodies capable of binding the same
epitope as any of these; said antibody composition comprising at least 2 distinct anti-

human EGFR antibody molecules,
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47.

48.

49.

50.

51.

52.

142

a. wherein a first distinct anti-EGFR antibody molecule is selected from the group
consisting of antibody 992, an antibody comprising the VL (amino acids 3-109 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

b. 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,

The composition of claim 46, wherein said composition is as described in any of the
claims 17-45.

The composition of claim 46, wherein said composition is used for first-line therapy.

The composition of claim 46, wherein said composition is used for second-line therapy
following a treatment regimen involving chemotherapy and/or at least one tyrosine
kinase inhibitors and/or at least one angiogenesis inhibitor such as bevacizumab and/or

at least one hormone and/or at least one differentiation inducing agent.

The composition of claim 46, wherein said composition is used for third-line therapy.

The composition of claim 46, wherein said composition is used for combination therapy
together with chemotherapy and/or at least one tyrosine kinase inhibitors and/or at least
one angiogenesis inhibitor such as bevacizumab and/or at least one hormone and/or at

least one differentiation inducing agent.

The composition of claim 46, wherein said composition is used for as adjuvant therapy

following surgery and/or radiation therapy.
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53.

54.

55.

56.

143

The composition of claim 46, wherein the complete or partial resistance has been

determined by assaying a sample of cancer cells isolated from said subject.

A method of reducing EGFR signalling comprising administering an antibody
composition to a composition of EGFR expressing cells, said cells having previously
been subjected to an anti-EGFR antibody selected from the group consisting of
Cetuximab, panitumumab, Zalutumumab, nimotuzumab, ICR62, mAb806, Matuzumab,
and antibodies capable of binding the same epitope as any of these, said antibody
composition being as described in any of the claims 1 to 45, whereby the EGFR

signalling is reduced.

A method of killing cells expressing EGFR comprising administering an antibody
composition to a composition of EGFR expressing cells, said cells having previously
been subjected to an anti-EGFR antibody selected from the group consisting of
Cetuximab, panitumumab, Zalutumumab, nimotuzumab, ICR62, mAb806, Matuzumab,
and antibodies capable of binding the same epitope as any of these, said antibody
composition being as described in any of the claims 1 and 17-45, and killing the EGFR

expressing cells.

A method of inducing apoptosis in cells expressing EGFR, comprising administering an
antibody composition to a composition of EGFR expressing cells, said cells having
previously been subjected to an anti-EGFR antibody selected from the group consisting
of Cetuximab, panitumumab, Zalutumumab, nimotuzumab, ICR62, mAb806,
Matuzumab, and antibodies capable of binding the same epitope as any of these, said
antibody composition being as described in any of the claims 1 and 17-45, thereby

inducing apoptosis.

57. A method of inhibiting proliferation of cells expressing EGFR comprising administering

an antibody composition to a composition of EGFR expressing cells, said cells having
previously been subjected to an anti-EGFR antibody selected from the group consisting
of Cetuximab, panitumumab, Zalutumumab, nimotuzumab, ICR62, mAb806,
Matuzumab, and antibodies capable of binding the same epitope as any of these, said
antibody composition being as described in any of the claims 1 and 17-45, thereby

inhibiting proliferation.
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A method of inducing differentiation of tumour cells in vivo, comprising administering an
antibody composition to a composition of EGFR expressing cells, said cells having
previously been subjected to an anti-EGFR antibody selected from the group consisting
of Cetuximab, panitumumab, Zalutumumab, nimotuzumab, ICR62, mAb806,
Matuzumab, and antibodies capable of binding the same epitope as any of these, said
antibody composition being as described in any of the claims 1 and 17-45, thereby

inducing differentiation of the tumour cells.

The method of claim 58, wherein said differentiation is terminal.

The method of claim 58, wherein said differentiation is accompanied by an increase in

involucrin expression.

A method for inducing internalisation of EGFR comprising administering an antibody
composition to a composition of EGFR expressing cells, said cells having previously
been subjected to an anti-EGFR antibody selected from the group consisting of
Cetuximab, panitumumab, Zalutumumab, nimotuzumab, ICR62, mAb806, Matuzumab,
and antibodies capable of binding the same epitope as any of these, said antibody
composition being as described in any of the claims 1 and 17-45, thereby inducing

internalisation of EGFR.

A method of reducing EGFR signalling comprising administering an antibody
composition to a composition of EGFR expressing cells, said cells being resistant or
partially resistant to an anti-EGFR antibody selected from the group consisting of
Cetuximab, panitumumab, Zalutumumab, nimotuzumab, ICR62, mAb806, Matuzumab,
and antibodies capable of binding the same epitope as any of these, said antibody
composition being as described in any of the claims 1, and 17-45, whereby the EGFR

signalling is reduced.

63. A method of killing cells expressing EGFR comprising administering an antibody

composition to a composition of EGFR expressing cells, said cells being resistant or
partially resistant to an anti-EGFR antibody selected from the group consisting of
Cetuximab, panitumumab, Zalutumumab, nimotuzumab, ICR62, mAb806, Matuzumab,
and antibodies capable of binding the same epitope as any of these, said antibody
composition being as described in any of the claims 1, and 17-45, and killing the EGFR

expressing cells.
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A method of inducing apoptosis in cells expressing EGFR, comprising administering an
antibody composition to a composition of EGFR expressing cells, said cells being
resistant or partially resistant to an anti-EGFR antibody selected from the group
consisting of Cetuximab, panitumumab, Zalutumumab, nimotuzumab, ICR62, mAb806,
Matuzumab, and antibodies capable of binding the same epitope as any of these, said
antibody composition being as described in any of the claims 1 and 17-45, thereby

inducing apoptosis.

A method of inhibiting proliferation of cells expressing EGFR comprising administering
an antibody composition to a composition of EGFR expressing cells, said cells being
resistant or partially resistant to an anti-EGFR antibody selected from the group
consisting of Cetuximab, panitumumab, Zalutumumab, nimotuzumab, ICR62, mAb806,
Matuzumab, and antibodies capable of binding the same epitope as any of these, said
antibody composition being as described in any of the claims 1 and 17-45, thereby

inhibiting proliferation.

A method of inducing differentiation of tumour cells in vivo, comprising administering an
antibody composition to a composition of EGFR expressing cells, said cells being
resistant or partially resistant to an anti-EGFR antibody selected from the group
consisting of Cetuximab, panitumumab, Zalutumumab, nimotuzumab, ICR62, mAb806,
Matuzumab, and antibodies capable of binding the same epitope as any of these, said
antibody composition being as described in any of the claims 1, and 17-45, thereby

inducing differentiation of the tumour cells.

The method of claim 66, wherein said differentiation is terminal.

The method of claim 66, wherein said differentiation is accompanied by an increase in

involucrin expression.

A method for inducing internalisation of EGFR comprising administering an antibody
composition to a composition of EGFR expressing cells, said cells being resistant or
partially resistant to an anti-EGFR antibody selected from the group consisting of
Cetuximab, panitumumab, Zalutumumab, nimotuzumab, ICR62, mAb806, Matuzumab,
and antibodies capable of binding the same epitope as any of these, said antibody
composition being as described in any of the claims 1, and 17-45, thereby inducing

internalisation of EGFR.



