RECOVBI NANT ANTI - EPI DERVAL GROMH FACTOR RECEPTOR ANTI BODY COWPGOSI TI ONS

FI ELD OF THE | NVENTI ON The invention relates to the field of reconbi nant
anti bodi e¥0f2809/132¥% n human cancer therapy. BACKGROUND ®FT/ERE000NNASEST| ON

Epi dermal Growth Factor Receptor (EGFR) plays an inportant role in cellular
proliferation as well|l as apoptosis, angi ogenesis and netastatic spread,
processes that are crucial to tunmour progression (Salonmon et al, Cit. Rev.
Oncol ogy/ Haemat ol ogy, 19:1 3 e : i n. lnvest.,
95:1897-1905 (1995); Kar negégﬁs)fﬂ%@@?'gﬂapﬂgﬁm{% 930-939 (1998);
Wodburn et al, Pharmacol. Therap. 82: 241-250 (1999); Price et al, Eur. J.
Cancer, 32A:1 977-1 982 (1996)). Indeed, studies have shown that

EGFR-nmedi ated cell growth is increased in a variety of solid tunours

i ncl udi noFELD ORTHECNVENTIONCancer, prostate cancer, breast cancer,
gastric cancer, and tunmours of the head and neck (Sal onon DS et al,
Critiical Reviews in Oncol ogy/ Haemat ol ogy, 19:183-232 (1995)). Furthernore,

excessi v ' | f R on . the cancer .cel.l surface i ow known to be
associ at :’Bﬁlﬁd%ﬁﬁﬁgﬁgﬁéﬁgﬁ: 985@5?%?‘1@%@\9@('@%&%%@@} aLe ﬁgﬁ\éars}?%ﬁ 9{; phenot ype
and a DOOAWPQQGQ%tédImot‘éiﬁ‘kﬁfasléa(WMPK?o{ﬁﬁ\hﬁﬂ@g?.DS et al., Critical

Revi ews i n Oncol ogy/ Haemat ol ogy 19: 183-232 (1995)). Furthernore, EG-R
expression is frequently acconpani ed by the production of EGFR i gands,

TGF- al pha and EGF anong ot hers, by EGER-expressing tunour cells which
suggests that an autocrine |oop partiGi pates in the progression of these

cells (Baselga, etal.(1994) Pharac. erapeut. 64: 127-154; Modjtahedi, et

al. (1994) Int. J. Oncology. 4¥ 2 96 Bl ocking the interaction between

such EGFR ligands and EGFR the lef or ¢ canlinhibit tunor growt h and survi val
e

(Basel ga, et al. (1994) Pharnat: o 64:(127-154) . The EGFR is a
menbr ane bound gl ycoprotein with m)H%cuI ar wei ght of approximtely 170
kDa. EGFR consists of a glycosyl.ded &ternal |igand-binding domain (621
resi dues) and a cytopl asm ¢ dd®vhin (542 residues) connected by a short 23
am no acid transnmenbrane |inker. The extracellular part of EG-R contains 25
di s\ fi de bonds and 12 N-1i nked gl ycosylation sites, and is generally

consi dere ' f - j : I f the
EorR sugglie RS relef 1ot HRRBdRED dhd ale B MR q BAOMneLRY

- conf or main the ttdwtmerd ioh disdrdes @R §5-diahpetam metabblic MpndrGeid, ob2sdy, vol 11:
507-517) and an,  gctive . conformation that nmay nediate EGF |igand bi ndi ng and
recept or EPRMER &ma?%rret et al, Cell 2002, vol 110:763-773; Qyiso et
al, Cell, 2002, vol 110:775-787). In particular, domain | and domain III
have been suggested to provide additive contributions for formation of a

hi gt af f i BAGKGRAUNDORTHE INVENTIONai ns || and |V are cysteine-rich

lam nin-1ike regions that stabilise protein folding and contain a possible
EGFR dinerisation interface. EGFR is known to exist in a nunber of

di f f er ent TraRARSHTRIN R4S tHobjeet 6£fimdifg hbeePcompensds havingtvatuatse or | ocked
confirmation is the nost frequent. The tethered conformation cannot

di meri se prapeatesdniparticider thpse whish caBLSpEsRY tordhe PRRREratPROf ux i s known
to stabilj ed'%}ﬁ L&t hered conformati on by binding to domain 111 and
sterical | "HAWpEr| Ng the receptor in reaching the untethered state.

Hovwayer, Faapresesihosstioraselates!tb doenprneistthatdeptisdfukinithe dtaatmedt
conformation, bind |igand and di nerise., A nonoclonal antibody (imAb) will
typi cal | yaBioy prevastiatef diseaseh syl ay diaheatenmetabolis syRAraRG et lYi ons and
t her ef or ecﬁﬁé‘é’lofnf%frﬁl%‘éiiiyﬁ.e' y target cancer cells exhibiting other
conformations or cancer cells exhibiting a variety of conformations.

Monocl onalAlsnprivadéd sareniiethods o dteating odisbases gadddisordéragwvbichetan o EGFR

bl ock the |nt ti i EGER 1 .and. . itant| t
rosultant etk BuAdal MG FpesiEgSteRErod T He i 1 2
r ecoqrbi nan)mdMﬁaryfrfﬁgsﬁvé:ﬁ}gdmri ¢ nonocl onal antibody that binds '

specifically to the extracellular domain of the human (EGFR). Erbitux is
conposed of the Fv regions of a nurine anti-EGFR anti body with human | gQd

heavy and_kappa |igaht chaip c tant . regi on n . roxi. :

nol ecul ar 11\?@ %ﬁ?eg ”X%%“%ﬂ‘.ef%f%?{ ﬁk?fﬁssf%pf%ﬁﬁ@é'gdﬁ&ﬁgﬁ%ﬁﬂ%&ﬁéé%rﬁ%’ﬂ | ture
(murine mgglRagibanieiits bHY/drmédipameat ative ingeedienrtinené telatpahi end/erwi th
netastati c col orectal cancer and whose tunor expresses EGFR In addition,
Erbitux is used in conmbination with radiation therapy to treat patients

w th squanous cell cancer of the head and neck that cannot be renoved by
surgery or as second |line treatnment of squanous cell cancer of the head and
neck that have failed standard plati numbased therapy. Vectibix(tm

(pani tunumab) is a reconbinant, human | g& kappa nonocl onal anti body that

b o [P —— o - .



a recurrent or progressive tumour should be treated with a different

medi canent as the recurrence or progression nmay be the result of resistance
or at | ea®02p@vise@b resi stance. Thus, there is a need fecTaEPs@onmEs3®r third
line treatnment of cancer that is non-esponsive to an earlier anti-EGR
anti body treatnent or progresses following said earlier anti-EGR anti body
treatnment. SUMVARY OF THE | NVENTI ON The present inventors have di scovered
that a c | el j [ t rd3i durRis! e
treated @?Eéwlﬁg’él%}ctb%%\?ﬁfgigg\?\ngtsﬁazlﬁqgrw%g‘ggy&g% osition o %\ﬂgagrrl%sent

i nvent i onnvevtimneias thex poeparation of bepharriacieaticaldet thd freatnent\&td/or x
(Panitumjmab% IS as lﬂgef&fahtsi ve as i,s treatnent vm'fth Erﬁjtyx. Itct'bs

expect ed RIARDYIZNS AT IRE 8 PESEP S5AAISY R ARLRESSRIOL 4 HERIMRNLOIIBR | i ne.
These resyid s; ; i-Ri td SRR hid on of

t he pr es:érﬁ'& ?'r?%%%tsfWf@e‘émﬁt@?\r}%?ggﬁﬂg@?%ﬁ?&@@ d\;g@??ébi X agglhé;jé

Zal 8t unmunadzording $6 dme invembiondo anpatierdrin asedwd dycb @anpadministratein.t he present
invention can be used to treat patients that do not respond to either of

t hese products. Likew se, an anti body conposition of the present invention
can be usg heintg%@b HavEieuRdthat thiéfodyrBhberRaalaa begvdte AMPRAL to

ei ther of these rfonocl onal antibodi es. "Resistance to a monocl onal anti body
such as Bhbidfare, theseeomponndd are especially suitgbledontitsprgysotiona@ndi n Exanpl e

col L of ey of fttteS GheraslE Sparihe| fesl Pal, MihaRpRoH, PHad
Regjyst angﬁeérpfoﬂﬁai thHMHREoAPIUFRAS WEEodRPICER iRGemtsRiAd shits tigreshine

way. Based on these observations the inventors also contenplate the use of

an ant i bcgveceemyosiuatie pharmagsolagicad propertienwhile being wedl tolesatesent of
that | i ; j : i tt f th th
bt EcrRnATETaBo ] Rpin AP BUNaBRE oo Sorent . ncl udi ng but

not limted to Cetuximab, panitunumab, Zal uturmumab, ni notuzumab, | CR62,

mAb806, Mat uzumab, and anti bodi es capabl e of bi ndi ngf t he sa{Te epi tq e as
any of thEkehosher patigntiganhengleriomammatsRErieh IPheRVBIER PR Bxanpl e

23),, Wher ] j ﬁmt | : ' RbAfstért 0 m ce.
Folllsovvi ng@q%ﬂ?ﬁ%{?@ggﬁﬁgﬁ Wt kﬁgﬁéitlst w&&%ﬁﬁgﬁr}%ﬁ%ders wer e sel ected
and exposgmbitsi hesespcopws) dogs ctats, etc isnimalinhddels lsire ok inderesd farr eat nent wi t h
an anti body conposition of the presept invention. T at resul.ted in
rapi d r edexRersRental inyestigalions, W%ﬁfﬁﬁﬁ@)/ pﬁ%‘@?’%é‘smegﬁﬁfe)ﬁh%ed{r%wgﬁ&&tar eat ment
resul ted 'hgmgﬁid}g@é&ﬁd tumour size. The preclinical efficacy is achieved

t her

even t houg e 1s a partial overlap in binding between Erbitux and
anti bodi es 1024 and 992 of the present invention. Thus inmediately after

shifting fr Erbitux, tq 1024/992 ther i i dual Er bitux
in 3he tufdtiTsIs WR etsfgﬁ'é}] 195 %éeeﬁ%%ﬁ/ﬁ%ﬂ%ﬁoﬁc%@f'%ge%e en Er bit ux
and the YBniaBLiddliiasianl DLGeanaRABleyIIA; CAMPRactatee plotem/dnsserine

potentially reducing the efficacy of the anti bodh con‘%ﬁl tlgm ojﬁ:ghe

i nvent i onenergyesharge hypothasis rayisitad) Bipassays) ¥3a &) &56ME BF the

1024/ 992 t t. An,i i VO. d : i ; | 5) that
bt o 8 AMERCRuAtPY g RindlsH ¥BaRBIARIERIQUEIER,, BiptAg. Sot) | 1et
ant i bodi egraisdchiens; 35182 {2003)). ixiosterlouactiviation ax this ki seedlies taarigiog

mechani sm agai nst Erbitux does not affect the effic of the antibody
comdosi t i MR ievelropewsdnstalas &hceliwar PHeEQ)’n&FﬁgT'%?]C%r%ﬁ‘r'ﬁtf%dy

conposi tiQn . i: [ ; t t ' i stant
or par 11 s Py e LR SR e e e T b 1,
and to tresallulgangtabolisnats loy eoergynstateh dhe retaifiant of AbEIR@etivaliiem a
I I ti - EGFR ti hod Er bi t i i .z t t
ogi men. sbadsmancesIRERTPLAN ST RO IS PoRs SEed Bl OF "
g
Zal ut uminal,p gén%!%tiﬁéﬁﬁa%\ﬁg%%%d fHerbloré ré%érﬁérbﬁoﬁ@ﬂAtrP aehee\Bdmplest hese
on-these the i

t hree mAbs. Base servations, nventors al so contenplate the
use3@f anchMMPIGdybstratessintiude adfetylHeo caskaxylase At CHand HMFACPAcat nent of

cancer that has previously been, treated with ek anti - EGFR
ant i body ir?\‘é‘i‘%ﬂ?‘g&‘gﬁﬂwgﬁétetl? m ﬁe%?%‘“&e?'ﬁ%’ﬁi@&eﬂrﬁiﬁi'{‘r’%%%?g,gaém ut umumab,
Ni MOt UZUMgbs el &f&%hel , biatignuti®ahi hdiesteronbiisyatesisj ndi ng
the sane epitope as any ofthese.” The efficacy of such tre,a}tﬂ,gr_snt c%?%&e
verified iREBS [etters) 223,217 €198N). fhasphentatiamand therefredehibhion ¢f anpl e
23. Furthernore, the present inventors have determ ned that recurring
tumour growth following treatnent with an anti body conposition of the
present invention can be successfully elimnated using an anti body
conposition of the present invention. This has been denonstrated in the
preclinical study described in Exanple 22. Recurring tunmours were
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The first-line therapy may additionally involve a treatnment reginen with
chenot herapy and/or at |east one tyrosine kinase inhibitors and/or at | east
one angi oyoerre®/152900hi bi t or and/ or at | east one hornone &oud/EPRo0a03seanst one
differentiation inducing agent. ChenoBherapy preferably includes

adm ni stration of a chenot herapeutic conpound selected fromthe group

consi sting of adriamycin, cisplatin, taxol, doxorubicin, topotecan,

f1 uor OPy%gﬂétdﬁs ’de%i‘é’ééheoinaffahg’ac?d‘gyﬂéthbgi%t(ﬂqmcoﬁéhrﬁw AAdhERAhTe of the

i nvention the subject has progressed on or follow ngthe prior treatnent
regi men. time td hannenehsdiiméattys acidloxidatigne@®Trgenprating sBbdsplwry@tiong sai d

i t t t i 1. Th b i t ti.all i st t
Do the. prans resubinaahibtian BRI GoA aytaes Tedtsior a Beafd¥sedt | on ol ot o
to an antdbgdye ABDATESIODtHhEr sUE@trétes%fMfﬂdn@mabrmmts@fsiwcer,

wherein said cancef Is resistant or partially resistant to treatnent with
at beast lipasedGastonait J.-&GHRphosphotyiatiosl efdiasting hermene-sgnsilivedipasest i ng of

and ant R BP-eSNATRd nptat MIRHG: tirs eilie BNt SR B ™' ST
anti body gigBRESI. tlVgnggmlgggim@|@@_r¢|e\§1§ho§pl_¢ét§tédwta@Téiasbb(mi&(B:.FM.

anti body nol ecul es, a. ereina first distinct anti-EG-R antibody nol ecul e
i s sel ectatchlf AdviPtdnsivgteslikinasa seeiproagliy reauiatesolipcytmpycaspl smtheyaynd

conpri si the. VL .(aino acid - of . A/ 1 aci ds
3-124 of Ebaﬂﬁ R@gﬁg%’néréE\ﬂ%rn%%(g"ﬁ%%!aenﬁvglc%dgfgggél,psi@yf%?gb%/?pgﬁ%%g t he
CDRs of ailirdaerasioid 4 6t tBrddP, Bibctaard. 1.1 B8, 2839999 ymialoryi-@pA o the
same epitope as antibody 992, and an antibody capabl e of |ngl?é)ﬁiﬁlng. t he

bi ndi ng odecatboxdase (darahvAniinghalcGaréivation of MaaLy, i(ﬁog deCERRAIVASE Nnct
anti - EGFR _ant i l e ] : f ihSkd Ng oOf

anti body b2k e e B, rlachiBhiEr e AP AR PRIEANGNES L0 P o0 10
NO 73) angctidtdradD-fibofighnsside’, 20 Bidl. SEQM. 2RO IELpmingjoudazaiedt- ant i body
1024, an anti body having the qui)bgas of anti body 1024 (SEQ ID NO 120 and
114), an WQWS‘%‘!T%Z%@'&%O@ - sane epitope as anti body 1024, and an
antjbody Pﬁ.ﬂ@ € it LR L{i6H BeIi Btdduidin. Hladatea gusese EGFR,
Acclc;rdi ngR 0 tleaslgéslp@@%aepﬁgqg%ﬁﬁ%@?mgg%r |T)‘eﬂcjused for first-line

t her apy. produictien byrthediverist a nudjor tauseasifasting tiypetalygrssiainor2l Saliel f or

d-li th follow n t t ' . 0VOl Vi
and o at ol BasneBReTHPER SR e nareOE ey AR Rt R BRI 2Py
angi ogenesidraidiBl Ldipfo 29f-8293b0b £73561UBIACGEIBSIE i Iverds rbgalatedne
di fferentiation 1nduci ng agent. The conposition ma% al so bet(‘gg%%{for

t hi rd- 1 i nby nhgtiplpyenzytes sugves Phosphesnalpyiwate caiboxykipase Kkr apy

t oget h i th ch h d/ . i i ivphi bi t

bndbr S QSRR DRBaRRE Selreer ASHvARS bYARPISUBpRASEs the) B Lors

and/ or at hRasiptRitFolthbbes genhkstin Aapatoive colis damithead etaieSerbodi ment s, the
a

conposition is used for as adjuvant therapy follow ng surger d/ or

radi at i onatiieoiapgazotaet-earasaide ribpside; farff\(wééh% Fgﬁ&‘% ‘P@"%‘S‘H{ gp E'BT' y

determ ned_by assayd ’ j sai d subject.
Thi o aseag RIS RRCH e Zs8E Ao e P G o e,

Zal ut unumpBosPhaesYZDENetes, CREBI6-HABAAB00)N Rt uzumab, and anti bodi es capabl e
of binding the sane epitope as an

! of these to cancer.cells fr sai d
subPBct. MMPKsEaton RIS FRRSeoHaTesgIbeoPeegeTsnic 8oT08 PRSORY PEED,
Al ternati \réglngs eggpa%/gszénmﬁh&%f@#f&{ﬁ nﬁéﬁbéh%qg&@ig@ ZtQQiownﬂr@gdlat@key

proliferation” as ar to the assay in anple’'2 1. In further related
aspect s t henisorptidr factors! sutokhsag SREBP-tet(Ebdud3. etealudiRele pEANBiagiAtethg, - a

net hod of killing cells expressi R. - i nduGy opt osi s
o col | o expleinsBAgS HeAECRrS ot s ARSI 1 g o BYeTtar e arer Poet | <
expressin g&ﬁg Kaod | Mdycaing HeEhstisnt foafatenacitls tspering effelct s i n
Vi vo, anng tChh;)RdE?'gﬁ mclﬂudgji(crr]}z;mi ﬁ?erna_l i satilon of E%R, stgipd rrgt hods

conpoi si nregintoses tnelticed teansanplivodegalationsiiqashohyarate (spessei&eMent EGFR

expressing.cells, sai LLs hayij i i an

ant 1 - eorr biivine pbgieEh Py MR 3ol SHl LRI e o B BB 27 o2t

pani t umumaRyoldad I WBHER. 1. 8i At vepatdtyté ARERar Fdtarzd MERO0 No8 GBNF-dnd

anti bodi es capabl e of bindLng t he sane epitope as g&y ?f Nﬁ§e,.%%ig

anti body dgpedghetusity-pesatdigbetassefithBy@ung is Ryel irge 8&% cAchvted)
still further aspects the invention relates to - a nmethod of reduci ng EGFR
signalling, -a nethod of killing cells expressing EGFR, - a nethod of

i nduci ng apoptosis in cells expressing EGFR, - a nethod of inhibiting
proliferation of cells expressing EGFR, - a nethod of inducing
differentiation of tumour cells in vivo, and -a nethod for inducing
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pairs, and may be kept individually or pooled. The term"CDR"' -
conplenentarity determning region is as defined in Lefranc et al (2003)

| MGT uni gwie 2nemtseobng for i munogl obulin and T cell recepr@P2002/003588 e
domains and I g superfanily V-like dondins. Dev. Conp |nmmunol 27, 55-77. The
terms "a distinct member of a reconbinant polyclonal protein” denotes one
protein nolecule of a protein conposition conprising different, but

honol Ogo%roPéIHWééemﬂlﬁEé'tIegsSOWI‘?‘I@(WII)Z)BF By@lnrecfrphﬁgpﬂcﬂynaﬁoh@fol ogous to
t he ot her nolecul es of the conposition, | so contains one or nore

st r et chestrafsoriptioasl eoaslivainspishid ﬁdqi%b\@ﬂg/w ¢ al.s/Reguletien &ft eri zed by

di fferencgs in.

the potycramarogpg e AP AE Bupd BRARE AELREE o b Blbl o YOGS £ ©

pronot er jpdinterdelit® wihasRtdearretepfdts P BiolliCerm 027628834 A (R0D ) pahen of two
gene fragments driven by the pronoters occurs in opposite direc tions. A

head- t o- hE@RGZ.onot er can aI so be constructed with a stuffer conposed of

irrel evan | ei ¢ r agnment
can easi IéN@%ﬁIsa?Wsﬁé gé III%@BaIIIII’gl ‘3@%{ I—é rﬁr% %QQQUE‘%%%%?%I{:I can

al so be tgueBR Qutosd Dﬁt‘éklecb”e%ﬂausémtaﬁtls.ateﬂ‘la gagael Wlthmlwghobm AMP
comonly is used as a collective designation of the m xt ure, Qf antlrbodl es

found in andedeductian imereptine phpsahate enrergy stores (hedbe il Fleelical e of
ti bodi I
anti bodi e tlrﬂﬁ{?iltlw EI‘?Ja an% @?&gﬁeﬁ%{&gﬁ dB& &a‘?ﬁ&ylé%ﬂ&%&@%éé‘A’Wﬁcu e

denotes a ul e, a part of
' mmnogl ObctIVamed protprr kinage"alm. |doPjnqknheEndrrcnmohdddatabaIZTﬁnEQﬁBfﬁﬁG

t The t I d I I f
ot br est » (1970s Eurperaece A b atucad pRiatioh rMBItErEREs STl es.
v ch col | 66l (Rlekrif BE P@AR:ArFasggcgbrIﬁ&ba 84 YRhPRRtV At Srofeif iiridyeer est .

When used YoOr 't |on t he rary o variant nucl eic acid nol ecul es
of i nter edttyi @cncoutcmt|oachndplacbs®uat@l<edh rekpussis” dmyvbdeiysiol. Such a library

meners. *Engocanch Mega 1 irlm et 2 dieot) chbeaddy mifydiesy oot

nuctﬁl c aﬁ’aFI §§Eu¢f4 FINieH Yath plaSMmacneniteane aKuan-Krbcxek tHraMPe
anot’her popu atl on vec ors and doing so for each DNA sj mJItanEoust

wi t hout r estivatedgrotein kipbae iastivation pauseriGllddairamplpeation in $elste Such
opul ati on ors n I abl e

bt ons. e FebSies, AR 2036 i TRgoH hiehieBbrge¥forFaraR indé °

sequences 3R sub@Rit e skeneed n%écfl@laboﬁf,hem AI(S@RabubparmaWnrhpalrsexanpl e a

phage vector to a nmanmal i an expression vector. pe %or an%ﬁvfody

sequences cphiractiareaiimyladed 84inoss untake (My ﬁﬁ@étg rﬂgﬁt I?@éé’IIVI recliyg

d V?@SI tgpbgteprgltq%g%in g@htIr ctiBWA h&%)&(lﬁrrbﬁﬁlafté@ UCIJQé terRpBHan skefdhlect i on

vec I'splay vec to a“mammall an expressi on vector.
Her eby t hen@sdiglimel. Qail 7| mg851109M (2001))L These ﬁndmge&ugggstjﬂ‘@d additigngl t he

t bly |inked" ref t b ke t
e PP ey Mol PBRRP RGN oss LAAKRSias T8 KR EnRSg Mo
exanpl e, %Wh’é%éleé'tt%‘éﬁeétﬁ%%@%R SnAescRdl wiptakeked to DNA encodi ng

a pol ypepti t 1S ex press as a leader that participates in the
transfer qjegﬁ“te oéngiepstully o upseamdijphalithiat act;vat@LAMW Aestioation onot er

(r adbor pranshestonnsaraasn suheEetetm e AMRIC R Mifodse uniall WA D .o
conposi ti ol redbhi RS ﬁfs%%bmamk?%watémqbowaqmm iaNnbi ndi ng t o

or reacting wth sev ferent specific antigenic determnants on the
sane or onmpiofthet embstaateldgmmtrea@nl@f Nﬁt thayés W%(PIV%I injipguliprsMPRISE | onal

ant i body | t hought ( to b ca ed t I kahp of the
pol ycl onal9 'é?ﬁqeo%keﬂ&/\% %IIISH n %IﬁItFé%IIIB rﬁa&ﬂ{a@?ﬁrﬁﬁl\ﬁseml on,

pol ycl O”aIAII()’AI@?s”a@sI,o%‘PatEQ Mﬂﬂﬁfcsém plsogirreylatien of msareﬁnnersdeat skadetal he

i ndi vi dual anti body nol ecules residing in_ so-call

t
as i30 t he masdeoPhaspharytationfof A 18 'E@%’&Ht%ﬁ@hﬁ'@h? ?e rg'ﬁ'é?fﬁ? body

i sotypes suc h nse t@nd

| anzor ¢ HEOTARL 52 BEGRRu G3RESH Qi and p2iRasq Bedd miscn oS

pur poges OAICAR tt)rlég\ﬂﬁéﬁt (Tregpatk ehals AIPK- rpeumedmawarphds@mryiatpravrsg be
terned "an anti body c osition". T erm'e used to
descri be askslelgbmusele 'éide&eﬂQP@E?n r?IIIﬁB%LﬂaéaIXI‘g g 9”I3?°r¥ ﬁ%§h¥ nol ecul e
(e.g. antigen or antigenic site) having antigenic or immunogenic activity
in an animal, preferably a mammal, and nost preferably in a human. An

epi tope having inmunogeni c acti vi ty is a portion of a |arger nol ecul e that

elicits an anti body response in an aninmal. An epitope having antigenic
act|V|ty |s a portlon of a Iarger rml ecule to vx/mch an antlbody

o o L T o



nore assenbl ed pol ypeptide chains, fragnments of proteins, polypeptides,

ol i gopepti des, or peptides. The term"RFLP" refers to "restriction fragnent
| engt h poWVORBIHIEYA' . a net hod whereby the migratory gePCHEPEMPROBPS nucl eic
acid nol ecule fragnents are anal yzed abter cleavage with restriction
enzynmes. The term "scranbling" describes situations where two or nore

di stinct nenbers of a poly clonal protein conprised of two different

pol ypept i dmas_ewsr(sooe?)gmsr@Pobbﬁatémamg%%%bairéameA%{i%uéaiéS expressed
froman individual cell. This situation may arise when the individual cell
has i nt egraiease yptakeimskgletal rayuscie oé thesenmine( Jergensén Felle ed@fjnent s, where

each pair ofe, istinct nmenper, of the polyclonal

pr ot ei n. l&ﬁ%ﬁ%@ﬂ?gﬂ?ﬁ? éﬁgﬁﬁﬁ?ﬂsé%@f aghyﬁc)tpﬂﬁrp kWS?H§°f§Wypepti de

chai ns expibesishes bramirdipidieor-3aaBoksmiie he iiaranbRREEHW KA ended

conbi nati ons of y(ﬁjeptl de chains m ght not have any therapeutic effect.
[

_pol .
The fer m "opAtractiendnqucest glHepse yptake iarskelcialpnesele, d HBiok Gheml 278, defi ned

above. In ' d i ene _s is . copnstitute a
ai  of gt AGRERIOn e XbichB A o0 A RE Rt DS A R SRGeh &l one of
VH and VL AMPKAaphediatingigfudusedustake iri skeiatat endsciiere two different VH and
VL encodlqg gene segnent pairs are |nteqrated into the sane cell. Such a

p . ) (
scr anbl ed Tatengeagthesieddnese metabeliq effegty previde exidencedhat AYRKI speci f i
city, and ] ther I fect ..
"transfectspgﬁfeélggg Wé’re gg‘r\u%?éggggxgggﬁqg@wgt&rg o'frORT ﬁ’ﬂ% ug?%%%r ei gn DNA
i nt d0a celHepalibdipidcdepositian sia inesaEsetdiptburidatibhethub umproving the glicoseent
met hods for 'nt,rodL# i nrg fBrei gn DNA into a cell, such as e.g.,
t r ansf or m@NAHPId Prafile 47 §2D. ¢ r ansduction or fusion of a donor cell and an
accept or . . | j HESGSy O?HW - } e
regi on” a?\gd)lll?sree Eﬁp\ gpgﬁ%ﬂgiﬁ%ﬁgbﬁéw%gﬁﬁ%&ﬁnct epltt opeggwﬁégﬁgﬂ t hat
when two dil$d ehele bady eberjyemelabudisti bas hecompi appaeent. itheas shewhdbat t han

100% conpetition for antigen bindin referably | ess than % conpetition

for ant 1 gahe sheE-dRpred BPupendirifin BBl HTdmuaten b AMPR AN of ant i gen
bi ndkng. AReRAGHEMSI #h fiefeadll Mifalt lacRPOXIGRESN irPSkaBtdl ReiPanDKbshiY P cal |y
determ ned by binding experinments under saturating antibody conditions with

ei t her FAGSahnigplini sliroulates fattyeagid exisiatign baraetiyating AR iaptixated prioteiPescent

| abel | ed ant i bodj o] n I i gen
captured 33%%5&1 H§§{r8da? gﬁé?@ﬁéﬁ%@?ﬁ%@e@%ﬂéé'ﬂlgﬁgt?: (:’Qen ttdegexarrpl es.
The ter m hejripnedgading tefimprovedtaibobyddte inadipid metbiedlistpphasteé® one

anti body nol ecul e means that the anti gody nol ecul e exhibits an | C_50 val ue

with respaamenrstrated to simwipted AMPR liver padskelplal musalg (Yararaught - ebss

th 8 nM s : th 5 nM
ror &%t ot ap JPPAELR] BniteT Blcosd ul Mo Bhe b PabE Fudafldriey | Da0 ©
pr ef er abl yadtigatng AMP-2ctivatedopretgin direseb| Malues Mediaine28 N1288(RB0R))ef er abl y
| than 1 nM _Th | " epi wt h, fact " "EGFR' and
"EGER ant /GURBS E; 0 abodEnheBreh Theienie) REAUPR 2l el pncs haswafBint s

| sof or s %@Rﬁ@@fqu ulangh@ﬁ: &éetgu@an c%%&yﬁéébE@:h%iﬁéﬁrahG%lﬂF’b%hv%ﬁéﬁy

bi ndi ng of an anti body the invention to t’he Rantigen inhibits the

growt h of pretdis kinaseexdivatiolEGRRASe 99¢ 163691 (2002)) dhie)adbiyatiom iob ARG ivr

bl ocking Qinding of EGFR ligand, to EGR. The tgrm "EG-R | gand: caonpasses
a1 | e 0 thes e Gstaness st inise MiepeaRRRt PHOEIRATI FRITRORME (M to
EGF, TGF- %&Wﬁthe'ﬁ%ﬁéﬁb%%sfiﬁbﬁﬂatﬁﬂzb& bRe Emoreyihtb eddbhtifidd\Bbstrégmegul i n,
beta-cellulin, and epiregulin (EPI)." I nanot her preferred enbod nent,

bi ndi ng ofkir@sesnt i body of the invention to the EGFR-anti gen nedi ates

dormi n_st HASTah HEKN SR PaBan b aboksirbehfondit ol R R A S ot
acc. #P0053ntivaaes, srofouid Beiefiiaindieatd WourRi e bRpecteddriman vilon@dthvatioPonai n
| enconpasses residues 1-165, domain Il residues 166-312, domain |||

residfues IAAMBK. imlivero Agrreasedmxpression ghiaensadenicnzypriwou|diaeiiee

Met hods 287 7 . LAS i e ntribute
to the foﬁqnee{]tal%grglté% %‘f?ggf ? |H§1||'{‘1§’?Kﬁ&n%\|}ér{8n§¥®gggﬁ“&rﬁ€%§% é.gn %r(r)aﬁ?ns Il and
|V are cyddigichimhibitibn dnarorreduted expegisiorsof keyt estyahés irzBpigmetabolisral di ng
and contain a possible EGR di rTEri zati on iger,f ace. Aﬁ use% herein, the
term "i nhiWeYld IRGreRes gluGosegupta fafty acld @ddalign withirgseiiagd to i ncl ude
any nmeasurabl e decrease in the proliferation (increase in nunber of cells)
or netabolismof a cell when contacted with an anti-EG-R anti body as
conpared to the growth of the sane cells not in contact with an anti-EGR
anti body, e. g, the inhibition of growth of a cell culture by at |east
about 10% 20% 30% 40% 50% 60% 70% 80% 90% 99% or 100% As used




insignificantly. Resistance or partial resistance to an anti-EG-R anti body
sel ected fromthe group consisting of Cetuxinmab, panitumumab, Zal utunumab,
ni mot uzurB,20990RE%? mAb425, Mat uzumab, and anti bodi es cZpABIPEIMSOIFBHdI ng
the sane epitope as any of these can b€ observed in a patient receiving one
or nore of the antibodies, or be neasured in an in vitro assay, e.g. by
determ ni ng expression of EGFR and non-bi ndi ng or | ow binding of the

monoc| onalimprdyeasht. of Yluédserh BB {RIPHHE HIRSEAY rédisdlioRSn ﬂ%?&-hhﬁf‘cgté n
Exanple 2 1. DESCRI PTION OF THE DRAW NGS Figure 1: Sorting of splénocytes
(for det aitfiglyeesideEaegynulatipn, thinproved msvdingiction. Einallypitie iGdeaisetind) :  Gat e

1. Li | | S .0pi. di di L | ef t I Gate 2:

pi asma. colees SRl e ShEMALREI5 Bickrtas T PRBvuP Nt A0S shmktiatart - s

doubl et digFeiéss SRéAteh (H@ﬁ@taﬁélﬁ%yr@ﬁ@ﬂb)wﬂl@ﬁ@e@e&éﬂ td Signifieanap! ex(tm
PCR. Miltiplex overlap extension -PCR for the anplification and cognate

| i nk&ge offedees/ theaiigk lar @eauiring eardinviasewdlir gise@sesr om a single cel | . For

Byl ox( 4 e T BRI Fadetb s REpi gt R R £y P Al Bropi e
cel | s ver &-gmindieitidzold-decagpoLamits d{baga hDMmfardrfidide ipsid@bh ihiviig  chai n by
splicing by overlap extension. The pool_of genes,_ encodin ﬁaﬁglete

human- mouSiuGaserBeiabolism idare andehesendugket fatsn [Riabetgss 695 (209 b

puTn- M ! : PRSI : |

Hogur e g: Sortls MG, 80 aflindiniadble bl RSO ARSI ERRAIE feafiEM?) o

exgngtssi omnp&?lgsrglﬂﬁeéé?h_ﬁﬂ&osmms &ﬂﬂséﬁmrﬁiaanaﬁjﬁbe'tte_kd (ob/aab;/):/:irﬁddncel gene
ITS pPro er,; . arl agln, ori gl or . r I catl on, , A I an

D omot or | GIRGPRISaRe 5 ESb2an el &1 gt HRaite B RE e e A n:

| GV Lead?ffbécr)tgt‘éﬂgfiﬁt?gdﬁ‘ d&ﬁ%«oc@#@geeréa%%.@%oa*g WEERbncbARStidond’hat is

exchanged avy chain variabl e regi on enfodi ng sequence; |GHGL |,
sequence @idcmemf and Béomhnisc Resmiiomying 184, 7984@008k Bahl En&aef athalangonst ant

i is sh i di . Rahbit . B-gl obin A bi t
bet a- gl obitATBATGAR adaRe ot tes durtabplis ARLUIPABESS AR daber{ o et  or
| nSggt th%re&szuore%ﬁP@@Qﬁé’p‘éﬁhgtfaatdré%thétﬁ@,hnneélg@wn,ae,s%ﬁamg’q; SV40 term

sim an virus term nator” séquence; FRT, recognition target site; Neo,

Fl
neonyci n r2igbstesn6d, R (2602D Wolilyegently mioaﬁim\'riw@tumeqabwe Felgdyen|

350- 620 nihe Sk Het TRtEE PR LB PafihegPIp TBE RSB EF AU e IS Bon e
number (- Gntracéiuldrodewiniigict A18d, chissreabsumblatdd @ Bighi erbugatiesels, deaplease in
t he nunber of netabolically active cells, whereas |light grey indicate an

i ncrease itA stimnulaierMPKoacthuily{S@rional M, ehati" drapnqigidagioled=i ndi cat es

supefnat ang. i h fer cakl ctd I'ls.
i aPe 6. HiggPoith finofiiediders sRETRE maholb e IOARY ANPRIGNEISS

ref er ence motdibkiiaee idintact eslis?taEust). Bipshiein.c 2EHH6816188T)5 Howeetrer mi ned
in a conpetition EL] SA. A) I\%ﬁl cul atign of inhi bi{i n. B Scoriné; of

i nhi bi ti orEME 380 peiRsas a8 AMizgnypicp thg Lpauialinme ?'BPBE"%YH‘?S%”- 74 %
Strong co jek g (sr&deci 0 Q%Hlﬁfe'a' Lop. ¢ tingoxes
di spl ayi n§R gfégfér’lﬁemaan?a?cr:ﬁlé@M?@%C%ﬁé%¥?&%lu% |r\lélragdshaded ”1' gr'a;';.éi erllg‘lgt ux
and Vect i bhe AMVE-ativated protieipl Kinaseefor the treatmenipefiiypa? disbetasrehugent o

illustrate_th duci bil ity of th . Ab2 (225) . i
o1 edar or i THroBl iR Endoiing, AR MeBbpid BisdrieR) 2 4 IR 1 oo
mappi ng Cys:é\f‘ergghm oSy haGe BeafoktafiPPe iRRiaTasiticiicof WA ft1de SREP! e

i mMAb i s conpete inding to the extracel lular domain of EGFR with four
di f f er ent crebricACARatiMinigiration i et srodadg pbebesity amd Bipe 2ialfetent i - EGFR

antibodieswth listed referen ! hes dif . ifisH speci fic EGR
donai ns as(B(TéQeerPHiFi'e%t Ay %ﬁﬁﬁ%‘?ﬁ%ﬁﬂh%ﬁ#i’é‘?'g—‘{wggﬁ%gigggg eﬁ?ol ogy. A)

Cal cul at i qipd¥irdneBidal ihfudion Bh iSeV0 §locede hidtabolisnoih Ranfard obsse Zackerd9 %
Mbder at e conpetition Eﬁ?; 50 - 74 % Strolr\l/g conpetition (++); 75 - 100 %
Ver yO0st r ongt€ oRjahates.dif, (1076) (2Q1) Soag spMagt A, sp@amippiaigazelentvi ti on
(50-100 % ed | * o i; i-a,fhe

b asore acySfrbdRte oo tirdiis Qooe s honBobie  hSyhT

Ant i b E(Cj;FR r%@tsitémd&iabgﬂg (bbb nﬁye’SHRagetqmgiiat nﬁnsadﬁogﬁ),ﬂﬁaiSeMjE.(l;ﬂBFR
antibody pairs. Antibodies are groupe ccordj to pres GFR domai n
recogni ti o#l: Aite §npmmm@ﬁr%aim%egoe@mégb&%@m@? %Urirﬁg o bind

over |l apping epitopes resulting in nore than 50% i nhibition are shaded in
grey. Cells in which determ nations were not done are colored in black. A)
Cal cul ation of inhibition. B) Scoring of inhibition as follows: 25 - 49 %
Moder at e conpetition (+); 50 - 74 % Strong conpetition (++); 75 - 100 %
Very strong conpetition (+++).Figure 10: Epitope maps of reference



anti bodi es 992, 1030 and 1042 and m xes hereof as nmeasured by the percent
met abolically active cells as conpared to untreated control. 1001 is a
non- f unctVe ﬁ‘?s’/léﬁ%‘)ﬁ’body with simlar isotype used as ne§ST/RPROSENPY)| |
Figure 17: Gowh curves of A431-NS cefls in the presence of 10 ng/m of

t he anti bodi es 992, 1030 and 1042 and m xes hereof and varying
concentrations of the EGFR |ligand EG-F as neasured by the absorbance at 450

nhm 1001 U§cﬁeaf@,@@ BI66E Giuedak cUNceRfteliond’ tmoéh@ﬂnlmbphwtryé@ CSREh. 2D4)egat i ve
control . gure 18: G owth curves of A431-NS cells in the presence of

varyi ng cdR8e(R00R)i Bubl bf St lealantliangiieryoRiCGhi admisistietiongeduges ant i bodi es

non- 1 unct NEaPORnYRRERBNGFE AR RFP R Bipbl e BEMhE i rats Ulaving 2o At ob . °
Fi gure 19théAprpliaskSisiancAsyhifome | Biabdhs, E@F&mézowzwlﬁt;rcb;@mm@nml onal

anti bodi es, Erbitux and Vecti bi x were tested in 10-fol'd dilutions

]'ﬁ' stdne- EW&QKMAR adnyristiglen i the ebese Zueker (f/fa)uableadsita@ meuctioma- ki t
R i . : .
| ocul ac ol pIAsHH figfieids A 08P Ta aqids ¥l asrlast by MBI ARG | o

8, treatmytinaligatiomiof ghicede ree@bplismerscassgssetidry an blal Gluaysel ant i bodi es
five times during the exgerl ment as indicated wwth arrows. Tunour di anmeters

wer e neasiﬁ'@tﬁﬂﬁettﬁsﬁﬂ\éim pshiaY | ety sLeWi&ﬂmg'aé@%f%WOQﬂdé?&qaﬁ@”r%’an t umour
vol une (+fact|ﬁ§w9 A fEEtl\?atég @%@h kst q\'i‘ﬁhré“ﬂ% , déﬁdﬂ))eqin'

gtﬁ
experi men mours vere excl sé an wei‘ght e
val v@s +/ obfitiVaad eibﬁdtomlce & elays AlGARcadmirgstoatidn ealuces Mod@k@uﬁése Elygur e 22:

G h of 3 h d h f 10 /m, .of th i.bodi
T001 | B GO0 oloEt AdEtta AowiS A R S ool £aS ABIESTNCE app: ng
epi topes %RWAR:%QRJ&%%%&%&:@ duas édH&%h_trQﬂéhs?%éMb( B‘dﬂha&) Rdsar

i sotype used as negative control”. Figure 2 and

prot ei n s&@pramc 24598 (IZON@)) m)adymoﬁ teAICAR:el WaS&fbumﬂ)mtﬂl%ﬂw@ﬁﬁQﬁml gus

EG-R cl d f DNA d d, f | ke F

24 A | oniiene mrtasa caB acvoie A RREHTVE o Bor s B Re B e e T ©
NO. 1401 ) ﬁbl@%ﬂMi%ﬁ/ﬁ@@ drotelh kiAdEe iA Ple cradrisi it indtfermiraiBonk J.

accessi on nunmber X00588. Al'so shown is a consensus sequence (SEQ I D NO

109) . Fi gdilin. MvestxARBI $167.(200$h Musidy- efialer Mﬂff@amirbwcaa&w@ew ross

reactive an eci e [ Cynonol gus
EG-FR ECD &Cﬂkﬂ% E%D&ﬁ‘é?@ &éﬁﬂ%éﬁ,‘ggéﬁlggarlg% % f ghB Ira'gfssen at vééét unor
sections fcﬁé?tﬁ@tééc IDigbefeRe5 0207$>(Q602)yﬁalt}@dug;'r b inas tofoem*legnmbﬂéd whate. At
a magni fication of 200x, arrows poi nt differentiation

f
of A431 cepdientiits antichabeliss actioverelige I@é‘d#‘fﬁ @ng’lﬁanaA @pWﬂl fous foci of
t |
ant 20 Ecrr ARt B, Sl Rb TR AP MalrBoRiF VPO A e o
taken at 4pstragnkinacst(Zhoud. ¢iNi., FiieodAdAP-2ttikatedsprateir kingseiini on of 10

/m of the control_ antibod R, ma anti anti EGFR
gtl body rnRcANSOfAGH Q@'Q'E'yacé’}’ Q‘rg)rﬁ’“”f &St ﬂog[hf%?? (§Qadﬂgovered by
celI's using &Q?Fg%b)"’%rs‘?néﬂi'ﬁgﬂeéulé "ANIPR. dbtivhtor HaveWesredesdpbadr Ihisshow ng

the I nvolucrin in the four treatnent groups as percent of the
unt r eat ed diract AMPKramtipaior #nproedons GSQGZ.OErﬁmTGEGI @f thepy hieRoPwWistanebi x and

the Negative . contyol respectivel Fi ngat 60 X
magRPf i cattPBHY 'BW'WCNQg ﬁﬁg TR ‘P'é}'m éﬂﬂé?seezgw %MWWexa 488

| abel ed Erdrig) Ude%htuﬁ@a%% %cﬁafao?emﬂnbﬁ of B) sﬁwﬁﬂmeb@kww &Qivator

magni fications with a small pin-hole of A431NS cells incubated with 1

ng/ M Al exhatiBealsisyl mmmm@pf&yp@ﬁmb&iga angrthe mefapslic pypdrogespcelh)

| mages ta t 60 ions of HN5 cells incubated with 10 ng/m
Al exa- 488‘%@3@3}@% Aéﬁd??ﬁx 58'9%3}9%1024 for the indicated periods of time.
Figure 3 1: Det erm nation of antigen presentation specificity of Fabs 992,

1024 & 1030 serial antibody titrations on A431-NS cells and pu |f| ed
f ul 30| engtln n to phargpacalyisdnteryeiion: BeYeas rapseen/f SiRHSe,BQuE

secondary tlbodles
tested agah%)‘??etbpu dF?LLeI@BEuI I %?éega%tqkéél&éﬁﬁr@@ngkﬁ%hgelfbeg%?"@;b ant i bodi es
t est ed agaavilabEGERpexssiens o€ dominamtaegativadeViBK indkelats mebele. of Fi gure 32:

Determ nati on of the functjonal affi nd Fab fra

ant i bodi estranggenigmice hgsgeniisteaigd g‘e\/é&c%ﬁl %gd‘?o@eﬁlﬁnélf'a' '?gggfugﬁggn

par af or mal dehyde fixed A431-NS cells in ELI SA Bound Fab and 1gG anti bodi es
were visualized by a secondary Goat anti- Human Fab specific HRP conjugate.
The anti-RSV protein F anti body Synagi s was enpl oyed as a negative control
anti body, and did not show any binding in the enployed ELI SA assay. A)
Functl onal bi nd| ng of I gG anti bodies to A431-NS cells. B) Functional

B Y —~ 1 S v A AN A Al ~ 11 — ”~ o~ ~ ey e Y



Fi gure 39: Kapl an- Meyer plot of survival of mce treated with the 992+1024
anti body m x, Erbitux or control antibody (sanme experinment as shown in

Fi gure 38O 2p¢413R%08 presented as percent survival of tr @QTER20H90H8353H
significant difference between the per8ent survival of mice in the high
dose (2 ng/week, P = 0.0008)) and |ow dose ( 1 ng/week, P = 0.0004) groups
was observed when conparing 992+1024 and Erbitux. Al so, |ow dose 992+1024

was si gni frhp3pbh ¥s a@,sé:%awr)\wmmnbﬁ iudh edese ‘Rl fbHAMFPactIQat@@87)

The statistical difference was cal cul ated using a Log-rank (Mant el - Cox)
t est . Fi gupeotain kinase rscentsdctioroand hypexiavegylatgd gycese d2nspotan gkeletal

anal yei s. Mslse Moo Cofle (tHLeao P and Mep B ARRN Gy SEbBE YT °3 T

anti - humaRoh@petffic ZRpl éfﬂadt@ssmrdr@tl.ﬁ@ds Motherr tigstes Qlill BelpISFUMhECS
properties) expressing EGFR Bi ndi is expressed as % nmaxi mal anti body

bi ndi ng adefing the coregauancesof /’FMB @ctzyajﬂondjt isexpegted thafphafmaselagie ani no

Chby canapntraper ARPR PULASYE0EAASTR it ot sitfofis it RpRHERD! 75
and 1024 § @cos@%d@?ﬂjmbbﬁﬁsrﬁ%rﬁﬁélrmmy\ thGByaﬁv@lghnd'erdwaiéyl;a gaps
presented b ntical am no acids conservatl ve. nmytations as

(:), semip8 g@tr%haweg(mytabph@ syBAEPrae: thaaeae%of theifve feliowinarsitara
PP bons it bR RE VB hfeddlife Bbbe 13bideifid, ediigiibeg | oo due

will bep Ufran T Fame work varl ants di’s ay decr eased
bi ngp ng agfucdskyaboveqliEdmeg/dl Eébdmbmatoassmmbmm Homem) are36"de@nven) SEQ | D

NO 104 H d 992 VL NO 105 1024 VH (SEQ I D NO
106) . Lurrwl%@gﬁrzcgaéﬁfwe( gég%?wabp %r?geﬁ n&%&“%ﬁ% Y (1G] 356 12Q4 of SEQ
| D NO 40 | VH
3120 of) SATIERGT AR LomaR Bt O Qe el P g (2
Fi gure 42Ar SSalgdiatamerp idesefore the afmbihed effects /that mﬂYebQiéﬁhlleNe@ncodl ng

f 9921L.1024; 992L 751.b 5" Asc\
Jestricti oSEhSHURNIEHABIPE S o kaipnt v GupiiER % LTS M8 and
endy g at 8H§ro$ne2${gﬁ\d Feﬁ§é&héﬁrﬁt@fbs‘-’e'o‘fﬂns9&§bﬂ 024 | &KV ( 1071 bp) is

represente rom-t restriction site followed by 992 IGKV t he
TVAAP | i nigtimulatiaa of MPKlr@s@%&msmnﬁgmat@@(%eswapf upgayR! |rl9t| on site.

Fi 42B: _Sch h |

genos. f or PLOBTL 300 C Y SREF MBI Gty Bt 81 LERES BRp s P RIS  oF
restricti QRusdib ceffetis onedeRysel MRpokiddndtAMPAGTKGEd protein, kisase"| slw &nd
ending at the 3 Xho\ restriction site, 10241992 P%F‘ 97(]5_:2%5% t

r epr esent RhysialnEndecrinol Nietab.e 27 9i E628(2900) angd dhBLETax d@' % he
TVAAP | nk 9 h t
Fgdbe 43 orpientibmes et TadR EEENYeRkes FrdoudBLNG SRSk OF Bt ix
resistant éb‘N@S;)eH\ésSbééi@TshOWh torbe hetl\{medmroegbfAMHK madrﬁterrg concentrations
"h the pr eeseaPIRIR(G N Zofibat; AUR-SRVPIR BB RIRT o wth
in the pr on w

anti bodi esqr%%ﬁhéﬂﬁaéc@ﬁéf Ehaéﬁ\% 4ANOTS YRR’ OMEBSPUéﬂ@@ 943 785 \(1999)), A431

NS tunors own elnltla treatment with ng of an antlbody

conposi ti ¢hemsfore Awm}badtlw|c99<2anbemsredrtoampm\ea logel eir¢idatony s¥stediss (I eft
grey box). Al tunors responded to the therapy but nore than 80 days post
tredPment, three of the tunors started to grow again. Re-treatnent of these
tunors wit Pk B LRBRYinGeERRsing 1A MTOR pathinzedineFORIR wlékhe/ieeride t unor
regression rlght grey boxeées ure 45: BALB/c_nu/nu m ce W|th 431 NS
xenogr af t Kinase anmalqmye'egg t@ﬂOfgwﬂolfﬁ!ErSNPth%'%ﬂ-@ @Dﬁ%’eﬁﬁ]’eﬂf?% @8Rdoni zed

to continue n Er ux tre n conposi tion
with anti byd eég c§ rg@gp?%%wﬁﬁeé%@uﬁ%%%gd% tR;P)rpr;pr(lt when the
tunors ha@br?dbp%ﬁwa&% ToC0RratSiHrel 267 a«mmwmamww&mm aouvsy gm‘ltﬁe cant
decreased tunor burden was seen in_the _Erou \gtche%&g %S b‘o(g%
conp6si t i ohSGil tandah® Cod erawpler fo. indyhit i Q’“ﬂ@’i"lla Jiiofy Banpigits fe' GFoup
cont i nui ng Er bi t ux
resi st ant ?—ﬁ@ E‘Pgﬂé&&?ﬁn&g%@%& Tﬁ} hggpf@ésempgg hP ﬁgé}yaéﬂclﬂ Egeeﬂy

concent r atinfibitsahe Hetvityn of nATCR tarlrmnbpmtea syhihpsie AGMPKGnGWEﬂSQ)beE bi t ux
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DESCRI PTI ON OF THE | NVENTI ON Anti body m xtures The invention relates to an
anti body conposition for use in a nmethod of treatnment of cancer in a

subj ect that has been subjected to prior treatnment reginen involving an
anti human EGFR anti body or wherein said cancer is resistant or partially
resistant to treatnent with at | east one other ant| EGFR ant| body sai d

e gy g—p—



si X, such as seven or eight non-overl apping epitopes by carefully selecting
anti bodi es. There may be advantages of including antibodies with

over | appi WG 28¢¥15eWes as this increases the |ikelihood t R&T/EPRAWIEPIBHpe i s
bound. One rationale behind this is thé&t the epitope in some patients
and/or in sone cancer cells may be changed due to conformational changes or
mut ati ons or SNPs. Wiile this nay affect the binding of one antibody, it
may not apjBKIAK: @i@r@lqu]ﬁ&h%yarw@élﬁier%tf'vaﬂ%s*& Hééﬁaelﬂﬁhéb%vgf AFERRNY
epitope. Furthernore, there is a risk that one of the antibodies is cleared
by the paaitenuatedibe seliroliferatiarebothas vitro andiigeivo BydiasqQidiRi @R 160

ti bodi e bindi. i f t _but i i t th f
o1 ear ance GG LOdFSIer Ch iR xR PRl A B BE i S Sl e on 1
an epi t opgrdiferdtioh i $RRAan®iP 0fblia MR HcHvAR\EPRESR IEs (radPKr th specific

conbi nations of antibodi es capabl e of binding two non-overl appi ng EGFR
epi tbpes. BieGhept 2@0%)dTwevwepars linkdye treatrpent of metoania Wiz erlpwed in nore

detail bel it gui in MO to i nt i body
composi t1 Dk b Th e S FE BN R R Bl The o ee
anti body eang@shidistetiopatisris @M 33MUBE4- 1308, (A0UF)) and 1042 sinilar or
even inproved efficacy could be obtained when using a conposition with only
two anti bdbeastivation ahAMRIS by ACAR hiasheiessshaym ta rAucsexnsessiag of the he
same cl ust: Engdi i fd it in effect,

t he resul {'éé%%ggre bggﬁ\? fg?f*ﬁ%ﬁéﬁﬁ@egﬁﬂ@gﬁw C gglg"taﬁognf p?%@fﬁﬁaé{oﬁg'ﬁt he

Ef f g}:t onpt@t?iertgdndékfc%gsé.gmahgtdiaggzﬁ%lfgﬁspmrd marleed|y increbyed x{mem‘f dehe
inding specificities .an )42) I n the ositjon.

ant i bodi e8o¥? fatheaeigmyslhesiv Rotalpled Wihi High feveliof B i@hll‘m'ﬂﬁ %Qﬁ%%urrgn
variable ¢lighRss8yeaRtareiFarbiidlios Mt TRducscap eI RULBAVEK  chai ns
may be from nouse, rat, sheep, pig, chicken, non-hunman primte or other

sui t abl e aofivation amd nhilaition of 6 S activitylis v dleantarget fob piiasracdlegiat i bodi es
can be ge&er ated_in _a transgenic animal w th human anti body genes. The

ant i bodi eGfaRY 8f EBNE¥Sso- cal | ed humani sed anti bodi es, where the non- human

CDRliequeﬂ?@ém@%li@ﬁﬂ@n@[tﬁés%éd“&@sé?w&ﬂhbf AIEAR &s BRNRPREsCtvBIRT er abl y
t he human constant chain is Ig@ or Ig& isotype. Mire preferably all

ant i bodi eexens ght-ioilampowstonodisaases. tthkas haen obsepyns thet ALGAR ajfenuates

Compoot t 1 i Bind AN 2 ppoh R B R EY 8RNI el R bt e
conposi ti prreciéhee P0UAN2A:4T94B ARBARNAirhothoge! angablitroodttdriuadésg t o

EG-R sel ected fromthe group consisting, of human EGFR,  pnutated human EGFR,
and del et FHE peagrassiendy linaing infiiratiompliasicapyies: argoas blogshrat BagieE apabl e
of bindin h no i S A.hat e
Cestld | ntoaPANNERE A, ST RiHERIO0, 205, FE5BeecsTd I piated i 2

Pr ef er abl Weurbsci Rues. 20060 8416 1486 25) and it hastiaprusuggestey réddntiydhat

fascicularis). In order to support the above identified concept of treating
ECER deporMIRK achinelns agents atlas e Begimalon; S0RB o ahsAs TRLe: ot

epi topes, yd8pBIRS BBleritBY FKPItb d¥EabaNfdE tidddatlarRRfRal Ur ed, and
characterised a sefres of chimeric nouse/ human anti bodi es directed agai nst
EGFR  Theseuodiogieal disarderp (BliGid etal.e). iNssmochenpa?eas; MariPYual |y and in

m xtures to state of the art nonoclonal antibodies, exenplified with
Erb??ux(tr‘r) and Vectibix(tn). Table 1 shows a sunmary of the individual
chineric pR)gRARes and the features associated with these. Antibody no is
a reference nunber used throughout the present application. Specificity is
the EGFR donain to which the anti body binds as evidenced in Exanple 3.

del taEGFR i ity of e,.antibo t i " I
as descri b\élzb PES?%;%I'S _escf,Hﬁﬁy@gﬁg%@&*?ﬁ?ﬁi&g{ﬁﬁe@hﬁ%EfWEE‘% | odi/
to bind cyRemha s SERiAeaiE trdkd, istHdmian ONS it raipobiycgnib, ame
antibody to inhibit EG- binding (Exanple 4) Proliferation is the ability of
t he3@nt i bsdygary, asmedias isealing eparadsgeperatyecdipeawdy including ARbeimeny HN- 5
Exanpl e bl i j : i L { gener at ed
Wth The ahiemsPr srubirebbl BtaESellpdy HRRRAS UERe, BRa TS
prol i f er atsyadrorhé nekating cepreventing dye adediserdansaquenass ofithesmyparattiityt of

assays, and in aninmal nodels, a nunber of conclusions can be drawn, The
fesul U5 obePNEtRtant AMiNbAGiEcas Well 35 Ireating anKe., SRECTHA BaIN, ERANHSIONS) have
been repeated with different cancer cell |ines (NMDA-MB-468 a breast cancer
cell line; DUL45 - prostate cancer cell line). Wat is evident fromthese
experinments is that conbinations of antibodi es provided by the present
inventors display efficacy against a very w de range of cancer cell I|ines,
supporting the efficacy of the antibody conpositions against a range of
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antibody is selected fromthe group consisting of antibodies 1284, and
1347. In another preferred enbodi nent, the anti body conposition conprises
at | east woeo®asedon | /11 anti body. Preferably the at | east/Feo@oDossasn |/ 11
antibody is selected fromthe group cthsisting of antibodies 1257, 1260,
1261 , 1428, and 1434. More preferably the at | east one Domain |/1|

anti body is selected fromthe group consisting of antibodies 1261 and 1260.
Preferredyg %%ﬁgg#gtéhéé?ﬁé‘:ﬁa b RS by alikfifisteNHg 805 8Rin®A 3 heed k024,
992+1024+1030;. +1255+1024; 992+1024+1214; 992+1024+1284; 992+1024+121 1;
992+1024-s1@B0redmeint ancaikyli orezidw-shbstitutecahdr-dibydeguimialide:2, Ardiom@ ar es

002+1320+1024+103Q; 992+1024+1030+1284. .Prefer,red mmxes with five, .
ant1 boai RhATTECGHbCalBosc Ry Ie Al 1hp el Bich e b Biadlha To 418 ypine
992+1030+102d261 +1284. One preferred m x with eight antibodies includes:

992+1030+1024+1277+1254+1320+1260+1261 +1284+1347. Furthernore, in order to
be abl e tWHHe839948 discosesd\-ogybstituted G-aminerthokyrnierdinidiegnokalines

Po et | edon e PrrANesPhieta etugnem BR3P Bbhie U SamipRetlc "Wecaca
mul att a, A@mysaﬁanghmammoﬁté@mgpnkeys, or cynonol gous nonkey.

Cynonol gous nonkey is a relatively small animal, and very well suited for
t oxi col ogy studies, Therefore, the further primate EGFR is preferably

chre a1 oS2iOE RRRER kb, A AR ORRRI DR S S RS B DY o
has gshownmadRes bfrsyhesedis i iHe anenfactups of Aunedicantnt fostagdredtenent ofrbi ni ng

2, 3, 4, 5 6, 7, and 8 antibodies in one conPosjtion. v%ila tHese dat a
provi de qsuancdammatencand sreusprathic PrIRbdeNtat Paln: OsB8IALHepHache.
conpositi e i ). i reedal P way. The
comhost ¢ | BIIAINSS EURIGT Neadiuhie! il @y BECOIBt BAATENE Yabtulf byrroni,
exper i menjeakiondteadathe, gbneraiimildrhaationsatthnitis, theomatic alisedsedi es. Ther emay

ouch hs. cogeoamrls dEMAI0B RAFFI ISP ARES AN, Sheesshy HERTaTe O
fursher p%@é agsg?c?%rfseﬁ\fﬂﬁﬁﬁn&ﬂbr%B?,uﬂgfdmeia%@e%,iédme@@@saéﬁééig,omni s protein

hontgenei at the antibodies can be purified easily. For the
i ndi vi duatoraptairits dyitmisfiaemeatasy coopomentsa shEoria inflarno@tenyBeneitsms, e wit h

di stinct K i f d_.f f ch i sat i [
exchange EHPBITaRSGY BBy Orereiel Eisefieap g Fiyma helopauic paln ! o7
char act er jsatisedciafed Repdralsiaahd kndiysiaNgebetic Prurdpathy pairs capseflya,abl e
when conbining the antibodies that they can be distinguished using.ion
exchange sympatitetigatiypmainteinadchpgin Aeatieipséatian NP MESa PR %RIF\%_H@& es
e Horman, Crai femapgst S Hd: R SSeRag Repiihces, dvidaralibany 2ue"

as he anti bodi es” may
al so be chi pRpittay, §estiuriedy, gadtiuintestingll @s/ascutayebiensuwanhded,

super humani sed or reshaped versions, thereof using, well-kno t hods
descri bedburmns; gHergi¢ skin rgpetiens. RIUHWS; M@H@O'c%ﬂﬁfgl 9?%‘50'5&%3%8(@39?&8[%@

ded nl . i i ' ' i 992 and
1024 nas HRT Carat e e e Aoy 002 |5

enhanced hgcttisitigagerits ohdie grawth, vasometorar aligirgig rhowis, brengiiak r ast to
comerci al anti bodi es, both 992 and 1024 bind preferentially to

con?or mat Hisesderspritipddenigerd@®d on cells (Exanpl es 14 and 15). The

epi topes of 992 and 1024 both overlap with but are distinct fromthe
Erbitux and Vectibix epitope(s). In contrast to a nunber of other

t wo- ant i bGUMMARYOF TS INMENTION: i ndi vi dual antibodies bind to

non- over | appi ng epitopes, the conposition based on the binding
specificities of antibodies 992 and 1024 triggers receptor internalization

rapi dly aRgeshi&fidn @1dtesAo Moy linyBr6fanbsanm-2 & tiomesi obevorgulaeiyti nal
differentiation acconpanied with increased involucrin expression and the
appéarance of keratin pearls is observed in an animal nodel after treatnent
wi th anti body conpositions based on anti bodies 992 and 1024. This uni que
mechani sm of action |leads to nore effective and sustained growth inhibition
invitro and in vivo. This is nost clearly seen in the in vivo exanpl es
where the tunours continue to dimnish after termnation of treatnment. In
the control group receiving Erbitux, tunours start grow ng soon after
termnation of treatnent. This clearly indicates a different nechani sm of
action.It is believed that the novel nmechanismof action is achieved by
usi ng the conbination of two binding specificities displayed by antibodies
992 and 1024 in one anti body conposition. This mechani smof action is also
seen when a third anti body which does not conpete with anti bodies 992 and
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and a CDRL3 described by the follow ng formula: CX1X2X3X4X5XePPTF where X1
to X6 ar t individually fromthe groups of amn i i d
bel ow. xiwé%bj%@é%&? X2=H Eor Q X3=YF Wor H x4$‘:1%1’g€39)8b%§€ X5 = T
SGor Aand X6 = V1 L or A In one ehbodi nent an anti body having the sane
bi ndi ng specificity as anti body 1024 conprises a CDRH3 having the foll ow ng
formul a: CVXLIX2X3X4X5X6X7X8XgX10X1 1Wwhere X1 to X1 1 are selected
individually fromthe groups of amno ggids |listed below X1 = Ror K, X2 =
YFWor H X3=YFWO H X4 =GAVYor S X6 =YFWor H X6 =DEN
O Q X7 =Eor Db X8 = AGYV /g\rN QIorV;XlO:D,E,NorQ
and and a CDRL3 described by thg fol]ow ng formula: CXi X 2X3X XsXePXzTF
where Xi to X7 are sel ected indyyi romtR‘f,\) groups of am no acids
listed below X1 = AGO V;, X2 = X =N Qor H X4=L1 Mor V,
X5 =EDNO Q@ X6 =L1 Mor V,;and X4 =Y F Wor H Antibodies with

nmut at ed CDR3s can be nade usi n%;s andard techni ques and be expressed and
tested for binding using nmetho descri bed herein. The anti bodi es accordi ng
tothis a ic f the invention may be chineric, human, humani sed, reshaped
or superhumani sed. This may be done by using nethods known in the art. For

exanpl e antibodi es 992 and 1024 nmay be hunani sed usjn t hods described in
Exanpl e 1&?»)?@&00%3 in %Q%‘Q%ﬁ'ﬂﬁé’%%&ﬁ eraf’&”&ﬁ%t%‘r?qugﬁ in US 6,881 ,557.
Mor e spref erably sadgibdingcofipdundstwRérein KePRNant i body nol ecule is sel ected

fromthe group consisting of antibod 92, a ti body conprising the VL
and VH seddénces o:le@t%%bd’y @A, C@éRg,nC@MF%ﬁ%gﬁrm elg the CDR3s of

anti body 992;.and said.second, di,stinct I - t i bpdy nolecule is
selected f orﬁt he %qct;hff' %d?ﬂﬂxé)f@?’ea%[&wﬁ%ﬁﬁgﬁﬁ da{ﬁA)anti body conpri sing
the VL andrVH sequgsristss ®f, AroHbomy, HA2KMH, 2N AN A INOLAYOARGOQRChe CDR3s
of anti body 1024. More E,0r7ef erably said first distinct anti-EG-R anti body
nol ecul e i s sel ect 6@NR'En O Afr@uldetonsi sting of antibody 992, and an

ant i hody cgsmpri si n(?eﬁ(ggi\ékopﬂd VH sequences of antibody 992; and said
second di st'i nct anti - anti’body nol ecule is selected fromthe group
consi st i ngrRBfRANt | dach, idddsendendlya omet drmbier, cempté i, #g Artoe R4t .and VH
sequences oé antibody 1024. Most Eqr&te'grabl y the conposition conprises

ant i bodi esR9and Fhdtoggther gege 2Imthe first and second anti- EGFR

anti bodi es,prefera [ AR TR (TMaTaF feR iEEhRisdtiteeh
ot her. Eve'ﬁpm)r e pér?%é %gggﬁ%bygw%pggfylbgﬁﬁ%,%égfﬁi bodi (las IS ca|pabl e of
i ncreasi ng the nmaxonmonbi, i, ng-, defracot gentasubetitoteitby Antiabddh, WH. ICHOspect

1 A T, e, s ORI ol g
ration. Consequent g At @Nm(&pmmwpa@d/o} e=NH)RH@RL | body relative to the

second anti body in the conposition maap be between 5 and 95% such as
bet ween 10Hehd 90%lenoteser miony- bebigyslic satusaledgonsatwrted i aramiCy bet ween

30 and 70, nore preferabl tween, 4 : 55,
such as approxi mat 513@r 5C B?é'\f@rgb‘?g“g@aﬁ ?g%rtsgl%n?ocfﬂ é’e@ﬁ;ﬁﬁ%ﬁgoﬂggg ‘are
of isotype 19G o d@r- éﬂégﬁaabsﬁm _f@pl %elf, AﬁmA,thHi,e}H@i CAACOOH,HeO8ke -
epitope as antibo identified by the present in ors gre_antibodies
fromQ he anti body \éN,lé‘iQL Nt zdNiHA; h@ZCpQM@Z:@é@!H@Z%&N@@&@@B,& 1033, and
1220. Exanpj of ' ' i ndi.0g, I ' ; échEr y 1024

i dentifi e(rjrp’t??st he g%é@%?d ﬁ‘?l)\?g)ﬁ?grbg&gp(gug%ﬁ%%@eﬁ'?gﬁﬁcﬁ?tant| E%gy

cl uster conprisi nghatingestoldBY, O ah@RG,S afbfds, WBith mapbe oo, dikxw7, 1221

d 1218. The CDR3 det i t he bi ndj jficjt h i ies. |
referred enbodi meHEUbSIWSG RYRI. Cam s R SRACSROH SHBML G 552
addi t i onal |y compr \ees e NFPRINARCOBRIER, ONHARafN: cBinag! | body 992

orfpri sing the of

Li kew se the antibo y2 ant1 body 1024 additionally

pr ef 25 abl y Aconpr i sdenties WEibRanened 6DRgarahedtalkylchaving i - 14nTiaterng, rowhichCDR
sequences of the antibodi es can be f din Taple 12 a e ot her
enbodi ments, the aﬁf‘?t%d‘?’odlﬂﬁi@giaﬁﬁ”ﬁ# aré‘ﬂf)f %@EES?@W@% é%‘}‘éﬁeé ;Bé'm t he
group consisting ofy aRibAH aRdkr(8 addRioh 1-7Nd aldhé méy ke veslacet by @AY i body
conpeting with antibody 1024 may be selected fromthe group consisting of
ant i bodi es 1042 anéf argior Cl.n one enbodi nent, the conposition does not
contain further antibodies in addition to said first and second anti bodi es,
nore preferably nof further anti-EGFR antibodies.In other enbodinents, the
conposition further conprises a third distinct anti-EGR anti body, wherein
said third distinct anti-EG-R anti body nol ecule is selected fromthe group
consi sting of antibody 1030, an anti body conprising the VL (amino acids 3-1
13 of SEQ ID NO 74) and VH (am no acids 3-120 of SEQ ID NO 42) sequences of
anti body 1030, an anti body having the CDR3s of antibody 1030 (SEQ I D NGs
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in vivo, to induction of termnal differentiation in A431 NS cells in vivo,
and to up-regul ation of tunour involucrin expression in vivo. The present
appl i cat i 8 28?96\???933 several exanpl es of antibodi es havPhd/EPRYILYITES or
simlar effects as the conbination of %htibodies 992 and 1024. Exanpl es of
t hese includeanti bodi es obtained fromthe sanme inmuni sati on and bel ongi ng
to the sane clusters and anti bodi es conpeting individually with one of the

two antibodies. Anrfenbtsty cgsivBIRGH hiadng 3W ChatbAfs sane or simlar effect may
be desi gned based on the VL and VH sequences of antibodies 992 and 1024 and

al so based\'on t he dePRiepENPIaBSHEd AT ibFaREhes alkyl having dcd & atoms, @DRTEEh of t he

two anti bodi es. Fur I i 1. ] the sane or simlar
effects may be ma éwtgiété)gﬁ% %g%ugﬂpg%mg%%yﬂpgﬁd screening essentially
as descri bl i n t lenexed'P) €5 .Brantli bodies with the sane binding specificity
as anti body 992 and 1024 may be identified in two separate conpetition
assays as Mescri bed 3nés 8K 6. Fi nal | y, antibody conpositions where one

ant i body %mjgp@%qﬁ] hindi f t j i tified by
carrying out 'bin |atn%%g%@r#ilgrr%n'gssasetgggﬁtéig{qowébsgﬁgégr| é@'%lldr?q%:arrpl e 16.
The anti bovixturestiasriedbt onsll retipsbe screened further as described in the
exanpl es for effects on receptor internalisation, in vitro and in vivo
efficacy, binding affinity etc. Uses of the antibody conpositions of the

i nvention kgl j i j ses rel ated
to EGFR egﬁgﬁ %fr?h?g.dbgrﬁécy%degr 8?)??);?\ g‘sasﬁgﬁse?éé;%ﬁégomgﬁgﬁﬁ e invention
ar e ladnm nisshgdredytiod-ditiydeogjsinpraling-2, Bdivae, subj ects) at therapeutically

ffecti d . 9., d ich | t. wt h i nhi bition,
phagocy! odcate pahLe e Uk SR T NS chrte Y TRt at i o, andl or
ki I'1i ng ofs_tlammasy- ¢ aldipySroriufisidide BB Riontsi ng any suitable route of

adm ni stration, such as”injection a_nd ot her routes of adm nistration known
in the art5-hydroapd-tedlyyltiadsihydroguinakalneddedioneTypi cal EGFR-rel at ed

di seases ich can be.treated nel | or. . / ar _prevented using the
ant i bodi eg]b)(drpﬁgqi'%\?érn?ﬁyﬁfq?%‘9%&’@?qtﬂﬁ{’§a§¢1§?ﬁ§f&w§i ted to, autoi mmune
di sggses al“ﬂ’-d@rﬂ@ﬂﬂ/l—s-mﬁﬂ’(m@xﬂmiﬁYdt@qnﬁ@&éliﬁéﬂMdm, be treated

anel i orated, and/or prevented include cancer of the bl adder, breast,

ut er i ne/ césRidimethyt-erepionici ane @, 3-giaxoyl .2 ph ddetsalydroegrinoxalin-5-yhasler eas,

colon, recgf Jy: 5 Qua ] : (han.smal | cell), esophageal,
head and ﬁ%ﬁ?‘@%ﬂ%%ﬁ’g?m@ﬁ?lé’é‘s?é‘é%?cﬂaﬁé‘?be treated include, for
exanpl e, pEeLdiRgirs-1H-pyrab[3tihrazieetdjseione, t he i nvention relates to a
met hod for_the treatnent, anelioration, and/qr prevention of glioblastom,
i ncl udi ng &hydnexysk draihydrpavrisiols 3-bIRyragier &madioNge udi ng chi | dhood

ast rgcyt oma; '}am_; _abj_ Linsiinendedibhe tunors of the

gasfzraoi nt reg:megg#’ tra@?‘?‘v[}??ﬁmm“& ar @gr c’lgn(;ma;’ follicular dendritic

cel | sar cdvhydexlyivarethyt adlibpdrogomonaliceyg| Bdicet, ona; nmal i gnant peri pher al
nerve shee r; engdocrinepancreati.c tunors;, @r testicular germcell
tunors, | -(%EW@X& ﬂ@(?aﬂﬁéﬁﬁ}'g}%%'”e’é? E\eﬁzﬁé&c@& k sac tunor, teratona
and chor i oGy ShaPEceUtiRalRLEAMeRitsSRideabicdisdthethcpbbeiltaalivg chai n_and
variabl e lIight chain coding pairs The process of generating an anti-EG-R

r econbi narmixéuresbeneof implbsatiason i nvol ves the isolation of sequences coding
for éari abl e heavy chains (VH) and variable light chains (VL) froma

sui £abl e source, thereby generating a repertoire of VH and VL codi ng pairs.

Gener al | y,Tie Fivehfbh felafy ©ethbWorabdiidy sfah¥fbmngla\(Dapadiaitg thewotands are
| ynphocyte containing cell fractions such as bl ood, spleen or bone marrow

sanpl es’ f rtord progess femthe RIaPatationehaemrayndsfithafemwat(h acoerdiag tecGrr

pol ypepti i r_w ; i rd L expressi ng
human: B B bbb luGiy bR ShiReaf siereOisohiiangRil, o PLCR
Pr ef er abl ychdryctehiesy e trennt @ rnpognd batHd forsulr @h)col | ect ed from nonhuman
mammal s or transgenic animals with human i nmunogl obul i n genes. The
col l ected | ynphocyte containing cell fraction rmay be enriched further to
obtain a particular |ynphocyte population, e.g. cells fromthe B | ynphocyte
| i nage. Preferably, the enrichment is perforned using nmagnetic bead cel
sorting (MACS) and/or fluorescence activated cell sorting (FACS), taking
advant age of |ineage-specific cell surface nmarker proteins for exanple for
B cells, plasnma blast and/or plasma cells. Preferably, the |ynphocyte
containing cell fraction is enriched or sorted with respect to B cells,

pl asma bl asts and/or plasnma cells. Even nore preferably, cells with high
expression of CD43 and CD138 are isolated fromspleen or blood. These cells
are sonetines ternmed circulating plasma cells, early plasma cells or plasna
bl asts. For ease, they are just ternmed plasma cells in the present

——



extracel lul ar domain. O her antigens include nutants such as del etion
mutants of EGER or SNPs, or fragnments thereof. If the VH and VL sequence
pairs ar VO A %rial, a phage di splay procedure can BETQ}%‘W@@@% enrich
for VH and VL pairs coding for antibo fragnents binding to EGFR prior to
screening. In order to mrror the diversity, affinity and specificity of
the anti bodi es produced in a hunoral inmune response upon inmunization with
EGFR, the present invention hg devel oped a screening procedure for the
cognate pairs, in order to obtlain the broadest diversity possible. For
screeni ng purposes the He of cognate VH and VL coding pairs are
expressed individually,either as anti body fragnments (e.g. scFv or Fab) or

as full-length antibodies i ng either &Ibacterial or manmal i an screening
vector transfected into & sui Ndbl e host éell. The repertoire of
Fabs/ anti bodi es may be scteen - wthout limtation - for reactivity to

EGFR, for antiproliferative aCtivity against a cancer cell |ine expressing
EGFR, and for the abil'tty to inhibit ligand (e.g. EGF) binding to EGFR, for
i nhi bition of phosphoryl ation, induction of apoptosis, EGR
internalisation. In parallel, the repertoire of Fabs/antibodies is screened
agai nst sel ect ed amwhggns such as human and optionally cynonol gous or

chi npanzee or rhesus nkey EGFR peptides. The antigenic, peptides can for
exanpl e be sel ect ﬁqg g’h%r%r? RayQ{he NGNS "‘G’éﬁ?&?&,‘n ﬁi}ﬂﬁme’rrut ant EGFR
extracel lul ar domai n, and cynonol gous EGFR extracel | ul ar domain or
fragnments thereof. The peptides nay be biotinylated to facilitate

i mobi | i zag remtted vithbe adspoung|afttes fatmmalaglii§cr eeni ng. Al ternati ve

i rmobi |i zati on nmeans may be used as well. The antigens are sel ected based
on the know edge of the EG-R bi ol ogy and the expected neutralizing and/or
protective effect antibodi espgcapabl e of binding to these antigens
potentially can provide. Thi§ screening procedure can |ikew se be applied
to a conbi natorial phage q; Library. (e recombi nant EGFR pr ot eins
used for screening may be exprgssed in bacteria, insect cells, mammlian
cells or another suitable expreysion system For correct processing

(i ncluding glycosylation) the proteins are expressed in mammlian cells.
The EGFR- ECD prot éhmwhiety ei t her be expressed as a sol uble protein (wthout
t he transmenbrane and infracel Lyl ar regi.on) or the be fused . to.a third
proft@in, to incredse st é}&noi?ﬁ/dl’lélr’tl ﬁ:égé@égb;e&cgy%ly{}ﬁX% |¥§§(&d¢{§?h a
fusion tag, the fusion qgﬂkﬂgg may be cleaved off prior to screening. In
addition to the primry screenPng descri bed above, a secondary screening
maybe perfandied, in order to ensure that none of the sel ected sequences

encode fals ositiyves. neral l.y, I nmmuno i cal are suitable for
the screerf ﬁ@g%QFPS'rdn%f&hggor @adr'éé;gﬂyerit?{{’/g’ﬁ(% %ﬁﬁ.oq‘@%g%aﬁg'ssays are wel | know
in the art and constitute for exanple ELI SPOT, ELISA, FLISA, nenbrane

assays (e.g. Western blots), arrays on filters, and FACS. Th&igssays can
ei t H&r be @empornds oftherfonmuban (i rregiorameradieavaiiable,(chemos Smbly

I ti d . : [ AT
Phe” vent el Asabo i S girdy SRS FEE BT RAnGDR KRS he il 1<,
no enri chiypah, &Y. préparBtiegef dhirhaylid deraites [AdvancedOtdanic Oheanistry,
However, in the screenin ofuﬁpnblnatorlal I|brar|e t he | munoassays are

'gﬁﬁb

pr ef er abl YA peareyemgd). iS¢ aerABienwPage dL2t gy SﬁPﬁ@C@ﬂpﬂ@WH@ﬁ?”nethods
such as ph di ) | 0, i qyga (o i , yeast
di spl ay, éﬁﬂﬁF@%@ﬁ%ﬁ%ﬁF%@ngﬁéﬁfgﬁ?ﬁ%ﬁA ﬂ§§$g§“3ﬁéé§5%f§§$“§?§g §§
(revigewed guthFad bérraridactivate@®ytan Electyoditactive giatagudh agB#r@§8)uUp, Bhe VH
and VL pair encaodi ng sequences selected in the screening are generally
subj ect ed §a8bQ¥Y|i¢edBMRL, and anal yzed with respect to diversity of the
variable regions. In particular the diversity in the CDR regions is of
interest, but also the VH and VL fam |y representation is of interest.
Based on tlhésforamdd (il preferile depstesrloinidgzaml, £6@Hyor f¥aHs. r epr esent i ng

the overal |l diversity of_ the, E bi ndi n nt.i bodi i t one or
nore ani me OHWHF@S&% éh%mrwi%ﬁﬁgeﬁf%%?@%?@laﬁ@@dﬁgﬁ@gs@&}%ﬁgﬁe}#@@hces in
al | #she CDR regions (CDRH1 , CDRH2, CDRH3 and CDRL1 , CDRL2 and CDRL3) are
selected. If there are sequences with one or nore identical or very simlar
CDR regi ons which belong to different VHor VL famlies, these are al so
selected. Preferably, at |east the CDR3 region of the variable heavy chain
(CDRH3) differs anong the sel ected sequence pairs. Potentially, the

sel ection of VH and VL sequence pairs can be based solemly on the
variability of the CDRH3 region. During the primng and anplification of

t he sequences, nutations may occur in the framework regions of the variable

o, -~ .



interest fromsuch escape mutants will generally reveal which am no acids
in the anti %enés%ﬂthat are inportant for the recognition b?/? t he anti body
and thus ¥OREYI528 (part of ) the epitope. Production ofCAFPAMP0EER
anti body conposition from sel ected VH14nd VL codi ng pairs An anti body
conposition of the present invention may be produced from a pol ycl onal
expression cell line in one or a few bioreactors or equival ents thereof.
Fol | owi ngThBidtamino datvatives afithe fi@hiRag ) add biyesnoeleophilipadditioad from t he

reactor as a single prepar aﬁi on w t hout havin arate the {ndi vi dual

e ) to se
menber s c%@f’iotxﬁgﬂ‘ REMARMINGI ) Ir@IRNER: SRR} pé%%%%‘b’t‘ﬁf‘)@ﬁ‘ RIPHH§OVER! process.
I f the ant( Lt | C ! i grfegaCct or, the
pur 11 ed R R o B e g 1 he
anti bodi eprafbtatiiy €0 tori@d 10 n3Q& mahlites da2dfhceos pueferally drons 30rmoimutese h
bi or eact or. % way of producing a reconbi nant anti body conposition is
desc?i bed!q i r2004/ 061 104 and WD 2006/ 007850 (these references are
her eby i neog ; ;H;ﬁe rd $ Rexsid, is based
on Si te_S%@g??{%ﬁ?ﬂt%¥%@%%&2@?%ﬁg nt'i Body crggiﬁﬁ'giﬁﬂaeﬂge ié]nto t he
genone of petreldumliettietybenberse, tokicne, ororylend; ehlartrated hydragadpansyisuph @sei n

Fur t hor mofishieRstalEee.<haelienbrasibdys csarBin e RS IR b oot s ana

t heref or edﬁ&?ﬁ?r%&}fvrbnéﬁ&hwrs%hiﬁﬂdi@fr@wegﬁérﬁéiiwprbbﬂ dthg,vi dual cells in
nal ce

t he polyclo 1 he are expected to be very simlar. Cenerally, the

met hod i nmraawmwgm ¢THEWon gioxanea ghyset e*@@FS,_SMCNﬁfblﬁ@YlﬂﬂerﬂiV@lr eccr)mnbi nase
ecooni ti Spdarhetshbind e iiRe) RIER Bligt dithdthy) RSt (gFnictOnb Dose,

a col | ect ikafprils, SuBR 88ARIoNE 6F BUtarinet BATIGES ISUChGd Aestarlidst ed VH and VL
coding pairs fromthe screening vector to _an_expression, vector s.kjrﬁh that a

f ul | - | engdimetinlacsigmide andi Ifprragymide (QRMR); utriss, stieb &$ 3GANHE vect or
h t f. AV . i Sli¢ dent i cal
Lo the. exprUCeREs Sa b e STAe (MU, SSHESPHRAMGRE ERfbdire HRCt | o2

col ljgct i omcifs, @Bhessoanicvast ar acatid agid; edtocompoundsf sucheas econbi nase
capabl e of conbi ning the reconbi nase recolgni ti on Si ies in t)ge e H% of the
host cel | NHFRMEINRIE PFNETObEDEERS SIS, SHERARISHEY iratE: PRETAE A Bnal

cell line f'ic?gbﬁ/@ﬁé ransfected host cell and vi) expressing and coll ecting

the anti bos(?y conmposition fromthe polyclonal cell line. Wen a small nunber
(2-3 or noTH invention atsadiedstearte thes eacdroic formes deninsaenc Tmsh esantiePers

expressed and purified individually in a i,l.ar

rmPlocI onal %ﬁ%@&mﬁ%@?rﬁ’&p‘@%ﬁrﬁpg oigawgg&‘ﬁ%ﬁg%l |Sﬁh$\8f%eog&g§é%gg 6%@
pur 6 ed apticharkRuRal).nR WhK8d 1AEF erysRAITAS e, antiadingeheinpkhgertphic
separate vials for mxing prior to administration or for separate

adni ni st r dbrros.angr tbegraipherphiefemsefl telqompandsel fepoutall)- s, cos cel I's,

BHK cel | s, el o cells At : ; I i h as
N H s  Sependns S TR il B RS igiticalt bR, Boks sl B2
or PER CB6, 5 theissslvatdewever, non-manmmal i an eukaryotic or prokaryotic
cells, such as plant cells, insect cel(lmi, geast ,ceIJ%, fugﬂil E. coli etc.,
can al so bEheppRsaninvention is ginestarhaet Quly {0 ERRFICIBRIWRS 05 MNESS e suitabl e
rec i nase recognj ti | .S 4kl i ishoakgl al so
cont@i n a TRJBRCOY dgsaugc@lédo{r? @H?\{:ﬂ?}u%%t%%gﬁgﬁ?e;gl I'n edéltag@tnjﬁ%&iﬂﬁt egration
site, in omdesofias Well ablae rhistwekefthése inialt prgpartions. (i . e., cells having an

integrated copy of an anti-EG-R Xpr essi on vect or XPL essi 0 ctor
fragment ihhe Ffé’eiprég—’r"&? rejates tpéé.g %@O&O%PAHCWW %{:ée'fsgmr%ééi ?{8’ ﬁ'ﬁe FRT
site at a pre- i &EiHeQR d e f &drhpeghddae 9. US
5,677, 177.&@8 er%@%?ﬁgt%%st cgﬁldoméd}%ﬁgseg[%tﬁléeﬂﬁt egration site,

whi ch is | @kahad méamadiuetiand ofineg soivertiingeewes &5 the eeMPRENGHWRIGANt (a
socal | ed hot-spot). A suitabl xpr.ession xect i r bi pati on
T ecotihi {1 o PangdpdhBltgniel Bihyer 1wCE: Yaveli BrToLRIpae! B os:
cell. Pr ef&irh%m%e% ¢ Ji®fyibsase recognition site is linked to a suitable
selection gene different fromthe selection gene used for construction of
the host cell. Selection genes are well known in the art, and incl ude

gl utam ne synt hetase gene (GS), dihydrofolate reductase gene (DHFR), and
neonyci n, where GS or DHFR may be used for gene anplification of the
inserted VH and VL sequence. The vector may al so contain two different
reconbi nase recognition sites to allow for reconbi nase-nedi at ed cassette
exchange (RMCE) of the antibody codi ng sequence instead of conplete
integration of the vector. RMCE is described in (Langer et al 2002; Schl ake
and Bode 1994). Suitabl e reconbi nase recognition sites are well known in
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t hereby generating a polyclonal research cell bank (pRCB) or master cel
bank (pMCB) from which a pol ycl onal working cell bank (pWB) can be
gener at edVBOXS52H8i ng cel I's fromthe research or naste?cg PROOSARIC3S The
research cell bank is primarily for prt®f of concept studies, in which the
pol yclonal cell |ine may not conprise as many individual antibodies as the
polyclonal cell line in the nmaster cell bank. Nornmally, the pMCB is
expanded f fr0 L i .t he pWCB
s e haus e o B s R o St o o
pWCB. One speo@si nent of the present invention is a polyclonal cell line
capabl e of expressing a reconbi nant anti-EGFR anti body conposition of the
present invention. A further enbodi ment of the present inventionis a

pol yclonal celdy Iine wherein each indivigjyal cell is capable of expressing
a single VH and VL ¢pding pair, and the jpol yclqonal cell line as a whole is
SSi a |l ection of \Wkand NL e di ng pairs, where each
) erably the collection of
VH and VL coding pairs|are cognate palJrs ggnerated according to the nethods
of the prese j i A reconbi na ~Noo osition of the present
i nvention may be ma factred by culturing ong anpotile froma pWCB in an
appropriate nediumfor a period of time allowing for sufficient expression
of aptibody and where the polyclonal cell Iine remains stable (The w ndow
IS agproxinately bet ween 15 days and 50 days). Culturing nethods such as

fed bat ch mHarafideusicany 0sabl8idivatved Retaken e phedi tfoRrBkampiéy tis@BRRSOE 1 ON 'S
obtained fromthe cul ture nmedium and purified by conventional purification
t echni quedhe spMpRuNdsAncORdNg Je Apaynvantioniy alspsosciesRredtuGuri fi cati on
st eps suct):oﬁ’;%é%sexchange chr omat ogr aphy, hydrophobic interactions and gel
filtration regquently been used for the purification of 1gG Follow ng
puri fi cat iRmdriddenvathesds taferatd nidee compoundmof therfoemnsala Inwhich havkeycl onal
anti body conposition is assessed, for exanple b(\,' i on- exchange i
HoRRsntidss | s

chr dRat ogrlgsiymotiieds wathatarexanpleo Alkyt Okaer JERAURSSUSEHS OE 8

descri bed | il . i i ence).
Aol tor T ERIEE| e R ClC AN IR o o R U Bl e coheoBhas

r econbi nardcdoedingits tiie soentied. i n WO 2004/ 009618. This met hod produces
antibodies with different. heavy chainsg assqci.ated with the sane |ight chain
froma si nges&sP 'W‘SH&‘? E)ﬁffesgr éﬂﬁwga&‘ﬂyrﬁﬁf/gﬁrév%tbvﬁsi %féBﬁé:ompqqpéisami - EGFR
anti body comReginGitginé vRNBBHCES i§ HES LY &aimpledin Inthu. Pharfhangpeut i c
conposi tions Another aspect of the invention is a pharnaceuti cal

conpési ti dGn-68r(PP8).ng as an active ingredient an anti-EGR anti body

conposi ti or anti-EGER reconbi nant E r_an | - recombi nant
ant i body ?ﬂfgfﬁém RL8 A5 lf)sfﬁrabh&eéﬁ B?f-ggspg’c?'ﬁf g&%ﬁr&gﬁ%h% e%iﬁl e of the

i nvent i on. adhRfigterY 16 a bitfogiehi Mistemagerbratds bk “graft substamees(at i on is an
anti - EGFR reconbi nant anti body conposition as described in Lhe g_‘raﬁ?s?nt

i nvent i on. bislegicatlygstive coomrund asm ertipiishoniareous ehemica

prevention r B P : ARESU e
conposi ti o%@ﬂ%&ﬁﬁ% er ea" gg’ g%@éﬁs) éﬁ%ﬁ@%t?ﬁgog@n?n%ﬁﬁf (l)r a %2 . The
phargaceut i cal conposition further conprises a pharnmaceutically acceptable
exci pient. Anti-EGR ant] bo_d%. conposition or fra mer}t s _of the z%nti bodi es

t her eof majh®exaEssinsediestv YntaMaResthe &ReWHIqTR Bedig At di | uent ,
carrier, o ﬁﬁ% j i j i 3 e BeSsbhsAl
practice n%'} e %#@P%@%%&Fgﬂgﬁeﬁ?@ﬁgﬁﬁf‘?g@?g cryﬁuﬁlbléﬁ?ons or corrp%ééi tions
t o admi ni swhichtie spaghtot aimed at, danexamplerbyaa pesdéanchedoepbysgitiasnin a he

adm nistration i s therapeuti neaning that it is admnistered after a

iC
cancer conféfiStiCRYHEE ah?'éBHB?é‘d. Any appropriate route of
admini str af AifiGY, tHE XPREXISH thePapANRBIN Bffcfifd AMdURETMeangaY difount
parenteral, iIntravenous, intra-arterial, subcutaneous, intranuscular,
i nt raper i twhiehl comparechwith|a cagesgending sppisst whoyhasnobiegeivedrhisi st rati on.

For exanpl e har maceut.i cal. fornul ati . may be in the formof, liquid

sol uti ons %’Wogﬂgﬁ@?gtﬁ&{gﬁo Do Cb%e%&fﬁﬁg% stration, need to be protected
agai nst degisgabd deatMehh hesllifgRsFovention oReligiiastidn 6104 dideasepgyndrantd, bodi es
may be adm nistered in the formof powders, nasal drops, or aerosols. The

phar naceut ¢editionmaseplaintndisordearias prewantian ofside effsstsricalse dnrFedugtiony
manner known perse, for exanple, by neans of conventional dissolving,

| yophi | i zi ng, m xing, granulating or confectioning processes. The
pharmaceutical conpositions may be fornul ated according to conventi onal
pharmaceutical practice (see for exanple, in Rem ngton: The Sci ence and
Practice of Pharmacy (20th ed.), ed. A R Gennaro, 2000, Lippincott
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colon, rectum prostate, bladder, pancreas, head and neck, and non-snal |
cell lung cancer. Further exanples of cancer include carcinom and sarcona.
Car ci nonewOnotvudemat | east the foll owi ng: Epithelial neopER3009/003866
Squanmous cel |l neopl asms Squanous cel I1&arci noma, NOS Basal cell neopl asns
Basal cell carcinoma, NOS Transitional cell papilloms and carci nonas
Adenomas and Adenocar ci nomas (gl ands) Adenona, NOS Adenocarci noma, NOS
Linitis phasd pfoyress bt heEaseNebnbitien2aRBAE o e GFELTd H0AIBe thOSVI poma
Chol angi ocar ci noma Hepat ocel | ul ar carci noma, NOS Adenoid cystic carcinona
Car ci noi deduetion inNOS, progressd radilisemse| cornditimmar disoodst ona Hurt hl e cel |
adenona nal_cell. capcinoma. G,awi tz .t unor Jtjpl e endocrine, adenomas
Endonet r 1T XRIERTRG . e Rl st Rt Ul G e o8

Micoepi deynidirets MAfch apereffeytive for iMbrebs %&ﬁﬁhl%@g@%dﬁ@ﬂﬁhmwst adenom,
NOCS Pseudonyxona peritonei Ductal, Lobular and dul I'ary Neopl asns Aci nar
cel  neopl asns Conpl ex epithelial neoplasns Warthin's tunor Thynona,
NOSSpeci &l i z: I - , NOS

& anat os3 neaeEEHIE FRoBRR: 12 BRspiée BEIHE CdepBOtags BT B0BEH T ' Turor
Par agangldcesrting fsitHd pweatibnor exBriphg Aiiguraal W Biddeseohicpsioyt ona, NOS
A onus tunor Nevi and Mel anomas Mel anocytic nevus Ml ignant nel anoma, NOS
Mel anoma exROpiebythearatioe] :Andida 18:sbradid d: HEVi30Q &ktTi HGal i gna nel anona
Super fi cigl j I H&g‘ga r [oF : q&[mlr j ghant

Exanpl es @I‘esggrgg’%arﬁﬁgﬂgﬁ{lge. abﬁ\zgarrgtsl‘hgégé“ gfle\?%r’lﬁgmr%ﬁ:ber o?tﬂﬁ#f er ent
nanes, based on the type of tissue fromwhich they arise. For exanple,

ost eosarcoma ari ses from bone, chondrosarcoma arises fromcartil age, and
| ei onyosdict AadicalewhicRRigarRTe thasanee. Bisik meanigs a2 pgRRendetld a

| ei onyosalcomyhepondr osar come, and gastrointestinal stronmal tunor (G ST),
are nore conmon In adults than in children.ln connection with each of these
i ndi cat i dimvetdndbelow, the shdipalstaved paraopeters R, Bf fRY, Xli¥andd@ hawe the i al s

for clinical success: jupctive therapy: In adjunctive, therapy, patients
woul d be P¢JANEY! '?@IGQ f éoé@“ﬁﬁ%ﬁ&éﬁﬁ??ﬁaﬁ%@%ﬁf@H"?ﬁ@#@@@ﬁpsﬁnventi on

i négonbi nati on with a chenotherapeutic or antineopl astic agent and/or

r adi

ation therapy. The primary targets |isted above will be treated under
pr ot ocol Adendieszaliylt isambranemed Hingiassonbrangbe ngedhiasi, 20 3stabddr @ fir st

and seco in erapy Lor third Lin her . I i i)

addr ess &fd Isle%rt fQ/Q%tggP%é'\ Bgegg@i%dgggﬁeédﬁgmJuﬁhgirﬁﬁgeu?tﬂﬁggggﬁa)gy\fvs\gr| as
the abi | iﬁrwpwobu@qugﬁbmugbpmfu%ménﬁmmdmmerhm‘etm ponityl, Aikeseodosage
reductions wll allow additional and/or prol onged therapy by reducjng
dose- r el a-eethdhuw.ty1of 12her 2ntfinatwigsenyh &'%B&Iﬁ’fgpﬁ’r hYlatt: Zntd- EGFR
ant,j,bodi v r,aresbeing, 11hzed i j ungtive clinical
t r?gl S i gﬁc%ﬁbemﬂﬁlgﬁwl’\?‘w%'h’ f’%é’ E%HD%{%e‘r%’é’eg)trisgg ?ﬁﬁgﬁﬂbne bﬁagti Cc agents
adri arryciz:e(r?mith -ethgiviuncettlyipropylr dtethyl2-methyipyopyd 5,0l 2xtdrm 2 Pxloi- t ux:
advanced head and neck andeéegng carci non‘c'}s),, t axol H?ibi tux: breast
cancer), RAMYIIQBYl B! Rretasn 'é{xg).r SRERIGVEPERIMBIW des phar maceut i cal
articles LSk j ikt af 1t .\ [ at | east
one comoﬁgﬂgﬁgﬁgﬁpﬁggrﬁﬁﬁ fter e%ltkiglgﬁ?\gﬁbgf'@ggﬁ?érg%g)? séggsé

conbi nat iprafdrablytrhethsi, rathylapeapyd, isspiopyhtbeityr issbutybssgorbutytinentibsgylat i on in

th B aQmbi ni h i bod I ti. he i ti
PR erarti b R RetyL e ahL ekt B e G &ycer ner s, the
effect cafoRVerPA ?Y@@ré&&??%btesTﬁ%@hché@%? bPASCHEUTBRYISLVIRY 10F0 6el ect ed

fromthe group consisting retinoic acid, trans-retinoic acids,

ci s-ret i ripmsad whichohdriy latemgmaay berreplasegriy®hl, Fagndlor G net hyl

sul foxid ctive, formvitamn i SOF | i f - | yat ed

7 ecept or qarieeiGetE: & mABRYRIEDT (PELE 3R 3o U BrBbn bt

hexanet hydefaabiyss &F6icambséleatdnm a0sh &sndydtbgbpylt bytlabumi, iscpeati vri ¢ aci d,
cyclic AWMP, and vesnarinone. Preferably the conpound is selected fromthe
gr 3@p cormiciahexyl-of retinoic acid, phenylbutyrate, all-trans-retinoic acid,
active fqnmVi i | Lcles L Sph i body
compos ¢ (AP A de ek BRGTRE KA Bhe BE b oBh G ERECoOR bR 2k

ant i neoplgsups neanbe weplasay blyeO usreioradHa prafetabia OHYOCHs, CHeCHL@GHsaneous,
separate or successive admi nistration in cancer therapy. The

chenot her@leutleNHe6Hebtilsd nmay be sel ected fromthe group consisting of
adrianmycin, cisplatin, taxol, doxorubicin, topotecan, fluoropyrimdine,
oxal i platin, and irinotecan. Mnotherapy: In connection with the use of the
anti bodi es in accordance with the present invention in nonotherapy of
tumours, the anti bodies my be adm nistered to patients w thout a

chenot herapeutic or antineoplastic agent. Preclinical results generated
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such a role, antibodies of the invention will localize to both solid
tunours, as well as, netastatic |lesions of cells expressing EGFR In
connect i ONORIHSENE use of the antibodies of the i nvent PSAER20MMAIH%
agents, the antibodies can be used in B&sisting surgical treatment of solid
tunors, as both a pre-surgical screen as well as a post operative followto
determ ne what tunour remain and/or returns. An (111 |In)-Erbitux antibody
has been used as an imagi ng agent in a Phase | human cIinicaI trial in
patients having unresectabl e squanpus cell |ung carcinonmas, é9®|et al .

J. Natl. céadeaotenalkyl, ssunkranghediboaary or briGhes: @ndéraémﬁo\ﬁe

st andard AN Prel i i at ed
that all aa{i{)ﬁ'aréqrgygﬁ@s djt arge%{%‘sﬁﬁlw}m er”%{' é}@ 'S%?'Iog’ghtl

whi | e onl ysemetyhabt-butyl oraétt- bmylaajr&iermdreaismperﬁtynder 2-1o:cmmmwwm ect ed.
Tyrosine kinase i nh| bitors (TKIs) are s'y mEtl c, nmainly

qui ndzol i neldet v 2 RQWWBVKKQP&'F TuthyRioRyb il ks t4rat3ift eract with the

intracell i nase i $150f t i Iy
| i gand- i ndﬂugr{edﬁ%égéfgre' K hg? hg%?a??onzge%?@h%gﬁpﬁwwmﬁf he | nt racel | ul ar
My- ATP bi ridethyltaityle 1- efhyle‘r-ahetﬂibilmopyl ¢4ethnyl€2umeibwplfcmytehﬂ 2-rorl ydiAi-
Gefitinib (lressa, ZD1839), 0 n|b rcea oSl -7 Lapati ni b,
(Tykerb, @EHPrepyl. &ﬁ'&fﬂfﬁ ?&r <eiaegmafnyl PKI 166 are
targetin I shown
to ge begé {gﬁﬁg&u %?W@ﬁﬂg%&ngéﬁﬁb\% dﬁ%vgpn‘gt??@%%deggn@daﬂm%ancer
cel I19. Phagreferablyimathyhrethyl peopydnipopmipyl baxﬁylansobbwysemh@twb iteftdrutyf t he

i nvention an ast. one TKI  tar used.as a conbi nation
for the siRfll Yl h%ﬁﬁ tsr‘lﬂé'QB%Wﬁ{F\é(' 'ﬁﬂﬁ%@?&\%osm ﬁg(ld%rpg in cancer
therapy. Further small nolecule inhibitors include: Sorafinib (raf and
multiple RTKs), Sunitinib (Miultiple RTKs), Tensirolinms (nlfOR), RADOO1
(nTOR), and pﬁ@fézatﬁy deraeRA) oriGRot her enbodi ments, the anti body

conposi t| re knvention are used in conbination with other
anti body t Qfegffﬁeq}{]yggn()%? es of these include e.g. antibodi es agai nst

HERas(FbrC@B}éf@)aw@eHE@é NayvasRin). In yet other enbodinents, the

ant i bodyconpositions of the present invention are used in conbination with
an agent known to stimulate cells of the i mune system such conbination
treatnent Le i mmune- nedi at ed enhancenent of the efficacy
of the ant*b@%}g%ﬁ% h‘iw(;%?ibf the i nvention. Exanples of such

i mTune- Stl@b%fefﬂalﬁgemmsmﬁ@kmﬂahbm are not linted to reconbinant

interl eukins -21 ag_d\ t}'\ Eose and Route of Adm nistration Wile
specific stPFfife\‘ﬁ_ﬂ‘y Qﬁf“?‘@é 85 WML cor dance with the invention has not yet
bee deter i ng consi derations can be determ ned through
corrparl sonﬁlmpfﬁeﬁbqyglé% eg(rﬁproduct (I'mCone C225 (Erbitux)) that has been
approved. RheRpeAermbly dentyteild adepifc andst prefenaplsidii ni stered with doses in
the range of 5 to 400 ng/nm2, wth the | ower doses used only in connection
with the safety studies. Accordingly, we would expect that dosing in
patients whf Beﬁ&%%bﬂﬂ'eﬁkérﬁdleaﬁﬁ@fﬁﬂa@C@n-%rtdltdmeoL eot pasthyiphehgl, bR, mhi s
range or |ower, perhaps in t he range of 50 to 300 ng/n®, and st|II remain
ef fi caci ous p-IDrD@IDYlQhémylngi 2, OBR- l%ﬁﬁ}f@@)ﬂﬂhﬁﬁylt fe moﬁr/eﬁ?rtcmﬁylphﬁ%uperrent of

d / bas t
dosi 7y moaBur SRRV TP RUR 41D doe a1 e M Ty s R AR, PO,
i nfants t oppgYNLBethiiEmMoIpEEnl B9 mn@opmtmemmmombmﬁw)phénbl fodxm-
(Cetuxi mab) 1ncludes an initial 120 m nutes |V infusion of 400 %EQ

foll oweddbzr ?@@retqmdophenyh Af U @ﬁﬁ’ pethexyPhen o~ TheQEP §bR
o et bR g SRR g b

radi ati on (panit come dose is 6

ng/ kg adm pi(ak chﬁldmeﬂmamﬁfbdarDOMﬁwmm yo- 1eh- dayue(N—'éMwlamp’@c)phdny:ll pninaal
dosage of Genmab' s HUMaXEG-r anti bod\é_' (zal turruga g S an initial dose of 8
my/ k¥ of HaveX NtiethyamipRerheRy e )Prth WRIORRENYY 5 MaPhPENEME dose

until dise gres n g Bhead 8s m-
necessary gﬁgmﬁ ? o g’lt?%qlg@@gpts&a&ggged?ﬁ&hy@#goggl n r)gs Sju to a
maxi mim doeepe(fnelﬁyleglﬁd«'gllmhelﬁwme oSer pf@@i’@@@@nf/blo PNy of arurprdmhanny!

study, available from s product d 03| ng of
ant i body CBWﬂB‘sPEPdﬂ@‘geR?'ﬂQ B é?eﬂfplaﬁ’\?ga R rTI"i ?Q?f?%hg%@ﬂ}l mted by
the extent of skin rash as observed w th nonocl onal anti - EGFR anti bodi es
(Erbitux and Vectibix) used in the clinic today. Data froma six week

t oxi col ogy study in Cynonol gus nonkeys showed no signs of skin rash when an
anti body conposition of the invention was adm nistered at a dose equi val ent
to V\/nat |s used for treat rrent W th one of t he rmnocl onal ant| bod| es used |n
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medi um suppl enented with 10% FBS (Fetal Bovine Serun), 3mM G ycerol, 5nmM
Sodi um PYWQOaesssamwd 1% Penicillin Streptonycin. Before @EEREPRIDAIOMISIAL I on
the cells were washed in PBS, trypsini Z d with TrypLE and resuspended in
growt h medi um Subsequently the cell suspensions was washed tw ce in PBS by
centrifugation at 250Xg for 5 mn, dislodging and resuspension in 15 ni
sterile PBS. Cells or antigen were diluted in PBS and then mxed 1. 1 with
Freund' s AGh80¥NE: MAdPURHADOXYPEEY! (0, BhIPARcearkayymetiyipheny.ne, Mmne

response. Fo ' ' [ ' '  Brgund: s,Adj yvyant. o Ll was
used wher eEééqrhgg%%%’{e@é(ybﬁgmd@ﬂﬁgﬁean%m%?lt:%)’ I5\7\£$ 9855 ég/%? b$'4t % 3Séu:'é{si)equent
i nmuni zat i Ansrophehyl, 2,340 204-| 2]53; 2E-e8,4e 0w Bs8-dichtaropheagl, of3-nR@er 25-0i | s and
CFA is IFAto which heat-killed, dried cobact eri um speci es are added.
Bot h adj uvadft-s ifa Rowiemantveswt 2,.6rar gidvdigitiophienyh 4. 8mef-3.4rdisdhex¥st ence
of the i i : Echibicat 2ldHiR! i~QAS st the
i m"rung res ﬁ%g@ﬁ?ﬂﬁﬂ?ﬁ%@tﬁ'@r@eﬁﬁfé E%Bégqﬂgg{éi %ﬂunl ?a:tgl%h,r?ga h%nggrrﬁl sions
wer e t est ed-dhlodd2+agniacdi-oploon ¢rh2amihadectlbraphEngs 2-nittdh4 M Nedimdthyl he

drop renai ns .as one drop,. .the emylsion is stahle and the injections.can be
{)ﬁr 1? or hrreg agHNg- Qk %m'tiéo-gn&lf&ﬂang#w%fam&&ﬁ?ﬁv's é}‘gl?”i“ﬂoﬁf‘:é'é)r’]! g@p‘é’m&i%é‘v?n
e schedu S st . K _4Ige or
3 é-,eﬁ‘?ﬁ,—&?%{ gl’%b tngﬁro?lo&%r% d?ﬂtd 3%@5x%@e%1 b ﬁy?ﬂﬁf{xﬁ&%

each injection. mce recel 4 1injectio nce re
i nj ect ed wididhl@iophenyi3pdodbplueny2 0B,6ndickiond-gamindpiesytidatiuarn-3-he schedul e,

|t ¢ Senoushiaropsmviag TRer et 7o filiars d el B bodpla)
di sl ocat i OfnetABRGyAKEHVER-ERIBS0-BEMRHGIREAYRBLHIb RN Rt Sdidophanyd mm cel |

strai ner (Corni ng#l 36350-3479). The "cel I S were macerated through the
filter, reSdpmndemdathoxyphengbid-ameastunethyigdemBS-ghtpredntrifuged at 300Xg

{1 orod t REBlRRRRPBE YA ey prmE RSB REEER Y 0603) and col lected by

centrifugation. The cell pellet was cryopreserved after resuspension in FCS
with 10% DMSO and frozen cells stored at - 80Q0C until FACS so&g gﬁ FACS
sortithg of Imaspedivel ofSuahersubstiutions, [atidenpiste fospramaley £e 8T ddkelt iled at

37C and tr ferre (0] b i th .G i HesSgNnty. | d

oo 10" oo RO 2P ob dlidetog A Brdteein R S ElY of SifrapSL o0 K

swirling. Aftgr5-oxezoMsB-,idn ot B-isbx&AEIA, RBSI- dr S+thigslyPBS 4-oradded before

filtering the cells through 50 mm Fi |l con, Cﬂ%l S were b?erhé)el | et ed and

r esuspended-isethiazelyipgs 36 QrH-PYSEHs2r.f4-nal OLBIRYREY AN TUHRETRRICy  h

anti - Ch43-E tal_i 38- PE acaprdi .S ifd_g; dibption to a

final concéﬁgﬁéglﬂgnﬂgp tg%gaﬂsg’n%/ﬁf@%‘gp{%‘l&g?ie&?nbﬁ%% edyat 4C for 20 mn

in the darlks-t Ut at3-gxadiakbdlsd-wer -&-yias oXatiames 3wt +o-2l, FACS buffer.
etrdrobd 2edtoxadianes 3 to-gl, 3.8

P part Pl bletzoyer o8 bd SRSTARIFEN - St el o Nrd 2 Ee e 7 8brt e
into 96 “B'A-Pﬁ’g&n@h%g azfifytAl i g RCR.r ea6t T-addiy 4ebr 6sesinbelybvi-, 2and

spun down fo n Xg before the plates were frozen at -800C. Plasm
cel | s wer e 4airditbenzicidazqiys ilt,idreBEH-188 Bp @5 Ttindazelyl, shodm 4-d+PgyGF e 1.

Li nkage of nate VH and V} paigs_ T L0k oL VH and_ codi ng
sequences \/\%Bgﬂé?ﬁﬂﬁﬁ%'éfﬁgﬁ’ %'hg"'s g gggh{zﬁg&;&g)yég ’;45_" §|’§S¥E7§e| s,

faci '2'3t at i N RASREBIYRE-T BNG-06- bhe-Dérizothiardlylcadifg5sdiuences. The
procedure utilized a’two step PCR procedure based on a one-step tiplex

over | ap- ext &henzisotkiazatyts 61, owedoby-benged i ddoxagiazaivk 2o $wér: ¥ fos’-Hed in
the present, exanpl.e,only, apgpld fy_ I Najy Ng.. #rHn S f
anpl i fying &5 h ?’g%t" %’h?’nés" zotéfg%%%‘%g@ lfféhb% ’Z’d‘d@dvyytghe mJPP?gIQ'ex
primer mx ang. resyedr BRimazony, 5-rictquinsxaley), 2-f 3L, &vbla 7poriBe2ld- ar e
added, the sorting procedure should be adapted ,uch,rég/gt nbda ogint' ve
Fogh -

cel I's are negnasktidoeparinytniiriher pegfsravly ds3-PERERGEX8 T%@”@‘PP
sequ es 1§ bl 4l i 1 R 2 6 es produced were
t hawed” and ?hgjs%?):eég&@gqq@z@ef\tﬁeﬁf)g O;Fteiﬁlﬁ?gbtéﬁcgﬁaﬁégp%ﬂ)ﬁti pl ex
over | ap-extensi on RT-PCR The sorting buffer added to each wel|l before the

single-cell_sorting contained reaction buffer fep RT-PCR Buffer;

Q agen), prlRenstgrgey -rﬁéﬁaf%%%n ?&ﬂtée E?mé’ﬁ}fl o&?ﬁﬁ@?ﬁ'&ﬁ?ﬁ??%ﬁ' ( RNasi n,
Promega). This was suppl enmented with OneStep RT-PCR Enzynme M x (25x
dilution; Q agen) and dNTP m x (200 nM each) to obtain the given final
concentration in a 20-m reaction volune. The plates were incubated for 30
mn at 550C to allow for reverse transcription of the RNA from each cell.
Following the RT, the plates were subjected to the follow ng PCR cycle: 10
mn at 94C, 35x(40 sec at 94C, 40 sec at 60C, 5 mn at 72C), 10 mn at 72C
The PCR reactions were performed in H20BIT Thermal cycler with a Peel Seal
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cognate paired VH and VL PCR products used for generation of the screening
repertoir s 99% i kelihood that all unique gen i

represent‘gg 255}1213290'9” 400 overl apext ensi on V-gene fragngﬁ?@ip\%@r@g%ﬁ ai ned,
a repertoire of at |east 4000 clones w&3 generated for screening.Briefly,
the purified PCR product of the repertoires of linked VH and VL codi ng
pairs, spliced to the human kappa constant codi ng region, were cleaved with

Xho\ and Ndet camthienalso denets dsr axampie, Qe(i‘rdmydtoan 3-1 & orns-feglcee- i nto
the term ni, of PCR Srod ucts. The cl eaved_ and purlfled fragnents were

ligated i rdiBY@RP-5ho®7 bt OF Bl telahuient | @ir3riyeyle o disxplen-4r¥bt or |

OO VP- 002 a n_Hrogedur | 1L X was
el ect ropor%’?egv?ﬁ% g) %P)@cgfl é% %’ggg'tdt.g. ég-ﬁgbl-gt gi 50%2'%'&1’" ng d?ﬁecm)-
appropri at &, a2+ -8, 44 or &qdyr'mtwha,t@dora@ p?r?ﬁhdlmgzlr tetraﬁydro'ﬂhe-2amvl 4fied
repertoire aof ct rifie fromclls cover he Iates
us:oné staﬂﬂaﬁazmgﬁiplhyidﬁfg‘q‘% i H4a 8" (P yl tvﬂﬁr T;}XF’ p

prepar ed | gyrab 5 ErL 4 fyRfipPr-omt &1.-dred ndp lr@é}vaee -%S'—rag Asc\
and Nhe\ endon eases. e restrictio enz mes wer e

| ocat ed betﬁweaGtﬂyadw A- aZhdSVDr demlpendigyn2- ;i’a|crrs4 rrmphohmythgetvahycﬂnoeam on of
t he vector,, an Asc\- N di.gest dir ctl onal ter- | eader
fragment vies OF nd@W Y }]#od@}ﬁ%ﬂy 3:’1\?3 -dinganate - ré’§t??§tﬂ%‘r@h¥3‘tdp§ by~ 9 andar d
l'igation prog@iHASyl, H@@Hydeahedzvemtwr -BRSriffiginyl, 11e02J & Spigephring)d the

pl asm d was puri f| ed usi ng standard nmethods. The gener at ed repert0| re of
screéni ng 1/,@03 éftstrabsdltor‘anSZ-or&'ed41 ndo -6, -Todii -Boquivoiw.ehi i3ohigtraysitedur es.

Col oni es opt I|d ed int 40, ter t t or ed.
The nunber'® a&r’a@gd 'cd on 'e CESYEY 'h% n%epmi? ?n%ﬁ%g"@cﬁg' ucts by
at |east 3pémidla ztbx@z@wwm&g%e%mgm3Jmé<taylehead>xfyphewlesence of all

Cr

uni que V-gene palrs obtai ned eening for binding to EGFR ext racel I uI ar

domai3 ndl nI mmﬂamedlph@wé&ﬁwﬁjhvtﬁ@emwpwﬁ 3. doetbylepedioxyrleny. 3
GFR
" ELSh ot RbRRRE RIS LEPRERY | 23 Wi et SN AT pCv.OE o

t he INRQwM E@&ﬁnéﬂtyﬂedéd@@xy){)l%nsdeirmﬁo Bp-dihyéiG-Reint Bhimetizedidxepéh-Gg ot o7- -yl,

cell -surface expressed EGFR_ For the 101 and 08/ 109 librarie Tabl e 2)
the ELI SA Mithesmore prefarakly B 3-gtyerrbanrofuan ‘?reéyaae‘gﬁm"ioh% ﬁ’g 73
extracellul ar domain of the EGFR. Briefly for the ELI SA, Nunc mexisorb
plates (cat no 464718) were coated with 1 ng/m protein (in house
produced) , Het prafechbily dBBSesta AOnov @r bidyglc aramate heterbtyslé hagingnt 804n 2%
M I k- PBS-TN\ME} ng%e wer e washed once with PBS + 0.05 % Tween 20 (PBS-T).
The pl atesMNnét @ #o%e with PBS-T, 20 m of 2% nmilk-PBS-T and 5 ni
sup d‘at aansft E)Pé'be K $leY H@n%@ﬁdﬁ%frmaﬁm Sfu(affrtsﬁl3 ibet=wlyl vatigaasiged and

i ncu at ed hour at RT after ates were washed once with

PBS-T 20 nbymolwmxazoseduﬂdﬁylyttaamlwowptmlamygéh@nahtnaamt@tnagety Liackson,
cat no 109: 097 in 2% mil k- PBST was added to detect the
ant i bodi es rﬁ@?}ﬂ (ia%ﬁg\fql %'i@%%%ﬁbubat ed for 1 hour at RoonTenperature.
The pl ates were vvashed once in PBS-T before addition of 25 ni substrate
(Kemen-tec Di agnostl cs, cat no 4390) that was incubated for 25 m
I
ion.

1M sul f ur i Hetcpréferblydenaies rysgyk ﬁ&r'mimnﬂaturanyt $oxpgYYt HB'qaéQ

bosetr FunTPaRRel B o R Az g, BOBZ66L Hend® MRy R85, 6,
NRQM EGFR (&l hb@tzimidazo®@ brindazadyll Biol , 114, 3, 533-543) cells were

kept in growth nmedium as described. The cells were counted and diluted to
125,000 cells/mM wth the Al exa- 647 conjugated goat-anti-human 1gG (HL)

anti body ( %@%&g‘#@? FeARGE SN rehgtbdtin palrﬁéul P to:iﬂ@%@ﬁtfd@nbﬁtcﬁ@hé'f&%lﬂgo- A

total of 2 hi's suspensi on was rans erre clear bottom
Nunc pl at e$I)lrSubmeqatdaakMd&)omha$a1d$érdacalsdlassmpeoﬁﬁteapnefwaed m;ﬁﬁuhg% t he

cells. The F %romth re ction %as measu(ied afteé 69% d ur of
i ncubfat i onin VPr Hf‘?tﬁ’% FURPRUNGs, DY De; S¥Dregse ]y t he
total clongs Yéﬁtbw §bl§Jfé(r‘?nt!|!Bet!§Qo Eél ﬁﬁuch%%r(fanﬁ% 119 fdrhRs£ (15 bpass Wer e
al so positive in F In total 0 (4.8% the cl ones were p05|t|ve|n

t he FNVAT ammmrmgradm@nmzdeweete@:ap gmatqnde;e bloave theemeaningHadicated

surf ace an The, 11 ary was screened in a simlar fashion, but
si nce the i(?f%ﬁﬁifg l@r]‘] ét'{)' ‘&'ﬁ'?é was made to generate antibodies specific

for the deletion nutant EGFR receptor EGFRvIII, the ELI SA screenings
i ncl uded assays to detect both wld-type EGFR and EGFRvII 1. Seven cl ones
were identified to be specific for the EGFRvIII in the ELI SA and

interestingly those clones were negative for staining of wt EGFR expressing
ceIIs in the FNAT 13 cl ones wer e |dent|f|ed to be p05|t|ve for the thGFR
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rcf) for 5 mn. The supernatant was renoved and cells re-suspended i n DVEM
+ 0,5% FBS. Cells were counted and their concentration adjusted and 1500
cel | s wer¥WO20e0832208 the wells with supernatants so that PEAER2HB[0P358BHNt ai ned
200 Ml nedia in total. The plates wer@0i ncubated for 4 days in a humdified
i ncubator at 370C. Then 20 ml WST-1 reagent was added pr. well and the

pl ates i ncubated for one hour at 370C. Plates were then transferred to a
orbital plate shaker and | eft another hour. The absorbance was neasured at
450 and 620 nm (reference wavel engt h) on an ELI SA reader. The difference in
the | evel & netZbol i cdengtesd¥iordRel |s (MAC) was cal cul ated as percent of
the control supergat anta as f0¢| @ws: These val ues were then used as the
basis for a supervised F@?tz?tsc cal cluster analysis (clustered based on
reactivity in ELI2A) pegbpotN@yicR*:the free software Cluster and
TreeView. It is preferable to be able to screen for functional antibodies
at & early stage in the antibody sel ection process. The culture
supernatants fro 3 2- fecti .were used to screen for growh

i nhi bi torﬂP nct ingﬁs i nwgné{%qﬁfgroa{t(?@a’ assay perfornmed using HN5 cells in
0.5% FBS. Results were visualized by sinple hierarchical cluster analysis.
As can be seen in the cluster analysis (Figure 5) a nunber of supernatants
were founih tco decRease fBBoWSndér of metabolically active HNS cells (dark
grey) in a concentration dependent manner (Cluster 2). Simlarly, sone
supernatants increased the nunber of nmetabolically active HNS cells (Ilight
grey) in @ kpncenty at i odedetsnasviancheder b(afianedealkyl havihghd UE.atdms,

i nteresting observation was that sugernata ts, V\hbgpfderg@eagﬁd t he nunber
of netabolically Hewhigh InEH@IPMs May bereR iB%O5, FLARRR S ows) wher eas
supernatants which increased the nunber of netabolically active HN5 cells
had reactivity 1 (grey arrows). Supernatants with reactivity 2 were

posi tive iimidot h W EG-Rdendtds@NRvwITH, ELI SAs, while supernatants with
reactivity 1 only had regctg%ié towards wt EGFR. Thus, such anal yses may
provide relationsHips b 'i body reactivity in ELISA and
funggionality in cell ul enatsaisor HONe repairWen using a multiplex PCR
approach, a certain degree of intra- and inter-V-gene famly cross-primng
is expected due to pri mcmeﬁmuadﬂwh@éelﬁ\iéﬁgﬂ@gr ee of honol ogy. The

Cross-primng intrgduces, am no [ at are not naturally occurring in
t he i nmunogl obul i franﬁﬁ&%]ﬁewe%‘ g‘i@? al potential consequences, e.g.
structural changeRapd idyhe affshandettpoboneidnpther| Henateutiordg, in a
decreased therapeutic activity. In order to el iegi n%te thesqnﬂ(ﬁﬁwbacks and
to ensure that selfect ed danoesunbranshed ps branched alkyhavund it Fed®P8%honse,
suchcross-prining Mt ahj gRI.NALLLARRRONEY HATehIRRFBPOIE bRg/oFiane

P c ir proc

reparr. In the first step of the one rep edure, the VH sequence
was PCR anplified wth arpriner set containing the sequence correspondi ng
to the VH gene the clone of interest originat from thereby correcting
any mutations introducecﬂ%}Pt%*T’S%'QBh‘iyh‘i‘?l T‘g%ﬁz%mn‘%’agnent was di gest ed
with Xhol and Asc\pyand |jgated uBBedndnebQriianchie) atkgrhavihgase Slatemeel i an
expressi on vector P(Fi gure 4) using conventional |igation procedures. The
ligated vector was anpl iihiveichi-EH aioms say heheepdacechbyl Fuaid/gublif i ed by
standard net hods. The VH sequence was sequenced to verify the correction
and 2he vector was digested with Nhe\/Not\ to prepare it for insertion of
the 11ght ShfbRarhdkdutafteBdiessam ditpsiepamiboiner irghto lings PCR
anplified with a primer set containing the sequence corresponding to the
VL- gene t hmixtlr@sahefeadfin el estiosri gi nated from thereby correcting any

mut ati ons i ntroduced by cross-prinmng. The PCR fragnent was digested with
Nhe\/Not\ and ligated into the VH containing vector prepared above. The
ligation produgke W pdtiRdsfdfeRe predent anldntiondnébelprapaied! inees nponbef oéd by -
standard net hods. Subsequently, the |ight chain was se uePFeq( tct) Xeri fy the
cor rict i onmethodsheelt ksewnretBose skilae jyathenad InRludingy byt ngt nited 1a tHoRE ¢ one
cont ai ns tatio It i H‘%ﬁ' f enes, it is
replaced b esoﬂ'b&ﬁﬁ?ﬁlé\peépgﬁﬁggg%dr@%ﬂgﬁs @Wééﬂ;s o%&eglliog aghi]@'\‘/%rl ap PCR
wher e the swpabfeRcMhiquescrcamto frose skilleddotthe laet afangaaictsyndsis)Alas
fused to a constant_region with correct tz_le&lfence .?\obt ained in t% szgt%aate
PCR). The mresessesdisslased;ig asspriatiBvikhieds5eat MKERIYHArS AP UG % Cng
vector as descri bed above and the repaired Iight chain is sequenced to
verify the correction. Table 2 I muni zati on schedul es used to generate
starting material for anti-EG-R cloningTable 3 RT-PCR nultipl ex

overl ap-extension priner mx WAZT, R=AZG S=G&ZC, Y=CZT, K=&ZT, M=AZC,
H=ACT, B=CCT; Cone. - final concentration. Table 4 Nested priner set K=&T,

A AN N N r~NT e r o e o, N y - ..



4) Bl ocking/Dilution buffer: 1% BSA in PBS-T (PBS-T-1 % BSA) 5) Washi ng
buffer: "Ix PBS/0,05% Tween 20 (PBS-T) 6) Positive control: Erbitux (Merck
K&GA, 64270 2Dewseq0adt, Cer many, Catal ogue #: 018964; CetaXinPadp/0033act i bi x
(Angen Inc, One Angen Center Drive, Rfousand Oaks CA 91320-1799, USA, Cat #
3241400; Pani tumumab) 7) Reference antibodies: [ICR10 (rat), Abeam Ab231
199.12 (murine), Lab Vision Ab-1 1, Ms-396-PABX EGFR 1 (nurine), Lab

Vi si on j igvllligradd) oYhi, oRuIdgrabn, WBgRdm6- PABX B
108 (rru'rb\?%g)e, d@gg&\ﬁlgﬁ?ﬁ&& lléénél%mggg I':9ABX' d1[11. 6 (murine), gLab Vi si on
Ab-1 0, me.iBkipgraxor cosmerial inglustnaliscelesi on Ab- 2, MS-269- PABX 528

(murine), Lak Vi,sion Ab-1 - 268- P, - L=

conj ugat e; SBPH{'@%G, a%?’é?rc'%g%@%%M%@dsﬁhéﬁg%emgg? 8%‘%565@?310) 1M
H2SO4  Theohesitldne®r mbfe a8yRAitHEAy SldsButed cHiowm atoms, and ma.beELl SA
conpetition assays were enployed to rank Anti-EG-R anti body supernatants

acchr di ngsaletedhia antically asiiee of rasamicdermscbhysfalr@dn@d HasteFRRIMBEC ai sed

agai nst the EGFR ext | . I i.Diet ] - 100 %
wer e takéﬁcﬁ@'caﬁr?ﬁo%rg%gﬁgﬁghgtgg%%Cair?? H\goripéegt?‘f'%ghéjglé%t '\E\ngée“na%gti body i
pai rs bi niiess Meesieaiiy SteregiHernietry @F ishéenpésrm s spextfcatly ixdioated. tin t he
antigen, while inhibition values bel ow 50%indicated that the recogni zed
epi t opes inyvellHaoa inibeyanh BpwstorreparpBushoplicall antygifains FriaTmg i n
decr eased [ [ tds j [ bind a
varl oty OPRgeb s Stk TRy FRlgerarRiEaRy HaRELRF GRGR RHARUIRGS T
antgbodi asyttivt Sinfteal tys resobutio rdoeicediis fomy inpimah aeherset pleassp @oidfdhiral mab
was directed against domain |, or domain |l. Such,specificjti wer e | abel ed
donai n | /ghromaiegraehy seredergntinberif %s‘"‘éﬁ'a@affé‘tﬁyﬁta“'ﬁgﬁ%ﬁuﬁﬂdqﬁ‘&%ﬁﬁ PB@XS whi ch
coul d not I i f §é E.g. clones
1229 & 180 SRSl i R B e ot o5 are

di rect ed sygihewsis ofltargehceefsr whi ch we did not have any referenceanti body

reactivities. Interestin the, domain I nti bodi I Qe
divided in foming mﬁmsﬂeﬁa@é@ gﬁref e i‘# TEY i 963‘*&%%%@3??3%‘%%%'{9?@%%
obt,ai ned pViaLf t ' o2 Mhinbothies b iss domai n.
Grolép I c@héﬁﬁgr%@bﬁﬁ%ﬁ%gggﬁh&?'ﬁmms fqundl.tor mn%grﬁdg? bi ndi ng
with ref ewkeredhese atdésitedinihe finpbprodretuty avoid il wrwentse PafQRationIn o

1042 which . bot h _deri f realyi
consequiaﬁtf‘le\),}géﬁﬁngd é\%r'mtl/qer%é 8@%@&%@6%%%0%%3%@% and Iz’[ahn‘i no acid
| evel . ThggRdhMpraBid #sH G@mMsIESs sboTW. Greont wnd B\, Wats ioi Frofeagved t h

Ab2. Goup IlIl consisted of mAbs 1030, 1208 & 1 whi ch, c et.ed for

bi ndi ng woreupsInErgasis Ghemisda dehmiley aﬂgssf&‘%aéé?’ S @‘@"&'ﬁb" |V

consj st ed_of AV f Pl p all the used domain
1<% ef ergﬁ%t oG t‘i%%)glg’llse’s A@?nl‘&%ﬁ%&%sﬂg&mﬁﬁgc’g@%@“ tion analysis for

di stinct epitgpaRe Wattoreiaydecearded satie the présencerafiadeaticed haed iIKdOsur f ace
pl asnon resonance technol o SPR a IS perforped on,. ' 3000
machi ne cBattigHiar rRFIAGIAN QN Q@PTGS&%EX%%GEES&S@E%%S (/%ars&@g’r%rﬁdégélgd with
10, 000 Reggnapsisditbhsily (Rd PbYEcRA tARtypé tribyaniuaipgy useditiony cells 1 -4

accordi ng e manufacturer’'s 1nstructions. Using a flow rate of 02
m /min, 1provideikHabit BESRoEVesse effecsonatberpartsoidhe zoolagile EXRBPESct ed

and captured on all four, flow cells t.q whi ant 1 - Hi o] anti bod
D bobn soptig keses nehespa nufpkRe Sl carbbizErbdRstiAl o ' PO
bi ndi ng Oied-[i%t@%,-séﬁ% E@%ho%wéwattrjaa?raﬁﬁﬁé,ipmamsmmmiétwduazideeac h
flow cell durin ~a reference run. Briefly 5 nl antibody at a coptﬁentratlon
of 40 ny/ mkaﬁmsetamseiﬂded,smé‘rasasqldlwdwdﬂéﬁl@thﬁs%‘d'@tf%meéﬂ&ﬂ' MM owed by

stripping of the antibody /.anti. A\t PRk h (10

sec. cont §PMPPHRES.G %“ﬁm%r‘@gﬁﬂ%‘?‘f@?‘b%% Q'lglta Iekr% Wt he gée]{(%?arr?érsiati on of

Ant i - EGFR<aah b eeyiuiMiviciibxidé adt Rodium etholtidd. ow cel |, a conpetition run was

performed during the sanme Biacore cycle. Flow cells V\gre g1l r(gt ﬁlatyrat ed
lygndy FEHER'S

wi t B0 EGFR ECDUswellyjgaastiansatesasied ayided sitabie eh Nenels &

anti bodi es or, AnLlg LAk ESnd { 6n IR BbM Br bR the same
antigen sé‘t’?}?%‘? ﬂ%@diﬁgp?ﬁéﬁ%@gg%ﬁ ??g%%sg%ge.nmi s step was i medi ately
fol | owed byagerieinoiednEratiptes off sultable- SGRRts mciutsd hydweartons, Whislh cel |
saturated with EGFR antigen and conpetition, antibody to mnimze the

di ssoci at ineay be aeerpals. ajRhalieer QMC?OH?'BE@%'%'@Y%{HF?'PBB& S“ﬁg‘eé?? 'F‘%‘f@“%

anti body/ anti gen conpl exes were stripped off with a |low pH acid wash (10
sec. contact tine with 10 nM dycine-HCl, pH 2) and the whole cycle
beginning with the reference run was repeated with a new Anti - EGFR

anti body. The degree of inhibition of tested Anti-EG-R anti bodi es were
determ ned by conparing the Ru max value of the individual Anti-EGR



found to bind overl apping epitopes. The data obtained from both the
conpetitive ELISA and conpetitive SPR anal ysis generally correl ated well

wi t h respwot2otdsedee est abl i shed domai n specificity of tireTAPRICOBCSBS

anti bodi es. However, slight differenc2s in the conpetition pattern between
i ndi vi dual reference antibodi es were soneti nes observed in the two assays,
perhaps due to the fact that the ELI SA conpetition assay enpl oyed full

I ength E@ﬁldﬁﬁsﬁé,%e@hbgwm 41 kfienSRIRnieEPQIdH AP@inRas Ao riadide;
reconbi nant extra cellular domain EGFR After the epitope mappi ng of
Ant i - EGFRileotiolediiess ethanobend ceethaneeind ethermo Sueht 88 diathyl edhgyedioXansn
assays, co eiri &i&?nfanal ysis of sane species conbinations of Anti-EGR
ant i body ?fgﬁe A Rl est | gated to resolve which anti body pairs were
recogni zi ng disd tietioRPLHR BAG® plabsl ovér &niddrthgersfitempertogsi i general,
over | appi ng epitopes could be further divided into epitope cl :ﬂ‘;t ers. The
si s,

resdl t ofwe lfind itoeavesiest ioscarmout the reagiioneata teppparatureot e Q)

i nhibition \ es fro P 0 hebeHycaf ;

i gni 11 cal Cofiue SRR L IRRRRo G BB EL R ERatre R100E) Phe Sihbquired

epi t opes. fof fHeSreattidre riayalse eandnidaly, depending oanhaiwptiicksss mstably thgai nst t hem
sel ves, and consequently recogni zing conpl ete oyerl appin .% i%o resul ted
i n val uesreaetiortamperature angdohe matuseof e @@%ﬁ@ﬁnﬁqv\‘?\gﬁd{fg‘é' gd rl‘—‘%}ﬁﬁ?ler, this
observation j.llus [ LAt~ i i Pirokody

pai T wi 1Rgton g undd e PpRRcRlcoRiBhg BB BBLL A befibg BTke R0

i npast  onz harsietZohdue fwill sualkpsufiiceent for the antibodies tested. By

i th ti bodi di t EGER ECD,.d i
dheci 112ty dEhe ampeune A arapided BiaY b BebHEa oy tiss asLon LI Y
excl usi ve Q\}e‘?ﬂigﬁgﬁhgﬁﬁ-%&%&ﬁﬁ* d%he Q_eﬁﬁioﬂnbs Biay be fddolvkdedsy eisfilmignd t o

mai nly cl er w ers wth same specificities, and not
anti body s#tessiverstagnitize repatiomaninture br, iLnecessae, afierdigtiling oB e bodi es

found t te for bind] ly with anti i 2i
Gommi n 1 1 soluael TrSh o reasgan aER qarhorhé Pegihe BE Wt B dod BY U o "Phe
t wo, domal @xﬁ%&tioﬂ%ﬁf?@Wagér-i%‘ﬂ%&ci%lel_&‘b%nd%dw@ﬂ dridadistilive efathe savent from
oun

rearTangement  Wer e to recogni ze overl appi ng epitopes,, pair. wse
conbi nat i ﬂfesenfaoﬁiAdtﬁﬁorﬂa}igﬂfth@rpmgug GRAIN rﬁd@ﬂ"%rb%@'ﬁgﬁf p‘i'@.SQSj 60(9}’%[ lous

i mportant | ot found to result i I Ssaan bhidtthe GafGRauent Iy it
was concl Mégg(nPWé‘tte 'ﬁ?'ﬂﬁﬁﬁi%hﬁgc@ﬁ%ﬁ%@&%Pﬁq@%vdgre recogni zi ng three
non- over | RRIMsto8RIThYREShIRAUES SotistRcolubir crabniE@bgRaEePor Freparatvertiin 1320
was found%{qo corrgetdg?f or b?ndi ng with i mbs 1024 and 1449, both directed
agai nst ddayeir shtdmatographyot ot her dommin |1l anti bodies tested (conpetition
of 20 with 1042 not determ ned). Consequently, it was assuned that i mAb
1326%was binding in the periphery of domain Il on the extracellular domain

of EGFR Amgficeltvaldaltshehdepiheofernspeci ficities can be seen in figure 10,
wher e epi fope maps of anti bodies directed ai nst q% AN
or 111 ardheg $QI§Wm@ﬂndﬁqf&org'ﬂsq?ith%!'rhvgfr@ﬁgpcaﬁat?g@g%E’Tcg‘oenbl‘né'?\lobn_s of
992, 1030 s§g§8§§d &8 dihé: B9 188 Prisdrt iRvartidr sisolendohigandps dameei i on

as determ new Bi acore exge_rl ments were designed to ﬁxarri ne how
many anti hfdhese tomboands ih tienfbrooof theirmbeemaseuticallyRGCEPIFRIE SaRBous y .

any ant i gdhese tompoands ih thento optioallyasee Bousl y
v 6 ant iideh Eanaden sk ARt D e s ol oAb T nd begth by

directed gga e RS Prarfiddetsichipacowiableatalidormsof thé . The
resul t frgﬁwalfzﬁ?&sregna ysis 1s shown in figur gaziaLlA. The i nhi bitions of single

ant i bodi escompeuras afdhedheduleyl aredor g FOshPRR RFBABIGTRY 6PRVERNOREL; t her

singl e anti body, of, ,.anti body m [ f thr ' LBS erat ed by
sequent | aimsitats; Bifgcogwhf SME BBl e fahd EearBBiyRFOLESoReERS
assure 0.0?1; fo BhIRC ka9 Bedbrihbe UX&@Qgﬁﬁlgﬂﬂs epnpoped wdtht & isuilakle hasedot est ed

i n individual concentrations of 40 /m

| _ .o . §s sBown in ffi‘gure 1flA Hél'\e t hree
dongion | | | gisetheodiresp@uding hems-additiam salbr SUeh BA%ES 8T MRl aklusi v t o
the receptor, wt hout Lnhi bt ; i, v okede FtHiv®
i nhi bi ti gn"\%ﬁ%‘é@#’%\%%ﬁg@ggl oéétgg?:'ﬁpnaﬂ%% ' gggggg) 1? 29{ her, gﬁggtest%‘ed a
synergy i nnirgsidegafi@ling karmenetal iydimdges duleh. as badumdydrgxide®bé domai n

i ncubated with the th i bodi h d
agai not. nocelowE Mgl GUKAILEE KGR 10! PIAMEIe Rt IaH) el

(1347) or an unknown specificity (1361) appeared to be binding w thout
epi t ope bl ockage fromthe three mAb m xture. Further, these tested

anti bodi es had snmall negative inhibition values indicating that they were
bi nding better after receptor saturation with the three mAb m xture.
Consequently this experinment suggested that the six tested antibodies could
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9) Streptavidin-HRP, ultra sensitive: Sigma S 2438 10 TMB Plus ; KenEnTec,

cat # 4390L 11) 1 M H2SO4 ELI SA conpetition assays were enployed to rank

t he abi | iwQ 2009/14e400- EGFR ant i bodi es to inhibit the bi ndipag/ErRodioodsssyl at ed

EGF ligand to full length EGFR receptd¥ coated to ELI SA wells. As presented
in figure 12, both Erbitux and Vectibi x appeared to very potently block EGF
| i gand bi nding while the negative control antibody Synagis, which is not

di r ect ed Q@RiAYroFskiledhnd VakoLs Brdaric BEEes) gmrdabgmb_rimme,As shown in _

figure 12A, the three antibodies 992, 1030 and 1042 directed agai nst donain
111 and rdietbgnpleimigerand bvoethyiguiamiegi Tbpaiuminiem salts«f the 6rRERAUNDS an

an . f At ittt e _. i o e
Chree t &l dee Jrua gk TR i ooSh LROHE of TP SR e 11
i nhi bi ti RgrAGK IV bEM-adiTios 8BRSICas Heoformeidtbytreathy/tuisekiompdinedewithmol ar

m xture of mAbs 992, 1030 and 1042 appeared to be nore efficient in
i nhisbi t i mhaE@ERCcELHeAly atcantabletaiaanicrRNGiNgEIaNia ACidso forexareriedy PR, At a

i bi + Eeiapegat o e Rapely el o8I le B Rldgeaue Phery

i MAb  103Q0nafall s0ids bhaRDrigspending silentheyedfhanchmb sufaR, Ritidiedrt est ed

al one, shovm'ar&% a synergistic effect of mxi g&ﬂg?req? doma'hn 11 antibodies

r ecogni ziphpspbateasd the fikegarp atkyhand MENGRBIFHIIANASHFUSN BB t he Anti - EGFR
clones 12 / onditd, i GheAyrgatiese four
cl ones m&gaa%%\gpqno ‘lg’n I%@é&gﬂﬁeg%%ﬁgp%ﬁﬁ%ﬁﬁ n a dose depengdant manner

t haty was a@a€ antifdosiespontimgnsaitsstbevenf, $ach es acetatooiflucosTedate, tayirataahen
conparing to the Erbitux control. At conceniratiaons abov . ng/ M the
Ant i - EG:RN@IQ%@@W}“?_Q@'U?@WZ%%?@“ QE%&@?&O%%@"F?}Q? Igg efficient at
bl ocki ng ' R Rat ook Rli®a daitioredBtsCTNRE RbAfdUpkIS
Ability t%%oﬁh!rwcblg%gﬁgﬁggge I@C%R phosphoryl.atli on in HN\5 Qer‘ﬁisd Anti - EGFR
ant i bodi esf therferrhalst lddclude the delldwingyacetatecRlipaies plainaieadidieen an in cel |

t | ysis. The i | 1 - d ' f
EGFR and pHRATHE: yraeaiecopreqientipp e GRRTRIEE SRS N BLGRIdERT
makes it BQ@%@I EatPhePaTR2EEmbRBrduafohated fcapffiite, ehfirdeRchlopotesisdaate f or  each
anti'body tréatnent and data set. HN5 cells were cultivated ac O.{dl ng to the
i nstruct i citmteyrayeclopentanepropionate, DNENCeDBLS: S %@PWH%F’%@@%'&% Bhd

/ st 43,000  HN5 I j I f t
To7008) - 2eiriporeiepisyieie o aRaR T ot fuipardfe, pdtaablRe (ram M Loat no

addi tion gkidh healadirdresteegiuconeplapdiats glecanatddgidtamate, blycaropwapbate.at i on
of 10 ng/nm 1n" 200 M DMEM and the m'xtuke was gi R.etteq Uﬁ gnd %&gg at
| east fivbenisunsinatenhamisials. haplaneatss heaxanARy NIPPYR YRR * added

at concentr at i on, of : t r i Sicalté, idthiohate, Tsé& m n.
In 2@,4 I mgg?'@?)ﬁér?\'/%er’ehygg?@gﬁ%g &dggﬁ)ﬁ}gwgé?yﬁ% |iogst ructi l(C))ns eprsovi ded by
t he manuf agtyaes, |adtate) adtobioabte, nealate, malette, Ciglonetle, Mandstresi osci ences) .
The cells were fixed in 3.7% fornma] dehyde, (S E-8714

cont ai ni n@‘e@%%ﬁfihﬁéﬁowmﬁ?&é&oﬁ?%’ﬂ%tgy‘b%@gggﬁmﬁ?rlg'gﬁg)gé?@%d%g%&rri t on
X-100 (0. 19 j Iﬂgr%a [ gdexalbie, Rtsateapalmaate | pectivaite,s
menbr anes%pr?ao}tﬂ%‘%n\gsgc [ rntélef‘%ﬁ'ﬁg@ﬁ“%‘éua bl%cki n buffbaer %927']-5%000).
Primary aperdufitesphenydacalaied 3rpharofpropianate dpko INWFPRPAS t he

instructions provided . and incubated with . shaking at RT for 2.5 h
(t oAl EGHﬂtWﬁJﬂ?e,bUiﬂB%goﬁﬁl irweﬁﬁﬁfs%ﬁ?%g'eﬁ#@er national, cat no AHR5062
and Phospho- EGFR Tyr1l 173, Rabbit 1:100 dilution, biosource, Cat no
44-794G . Follow ng incubation with the primary anti bodies the cells were
washed fi \Furthemeré dhefbase saliswafdbe icommesindsaccordingigdhe me”gf’f‘er whi ch

t he secondary anti bodi es e .add . goa R it 1: 200

di | ution, "E‘F'Ej 5LI!EII”"IIB» Qéﬁﬁ%’ﬂggh%gh%o%@%? I’%@H%e’fd%gﬁgg‘bm 1: 800

di lution; hhgtEdusRimdryHreecdn Bingackse(l)attassitor, sbtiua aRd e saltfent | e
shaki ng of the plate covered in alumniumfoil. Pbi or to rreaﬁure({/rgg\iﬁ on the
Tecat f| udrusdhiers aot interded Hereprasentmeesipciany Qfithe aboyednelions ‘nin
PBS-T. All shes e ! tandqyatagsiont, i on of
t he pl at eSQVS@%%ﬁC%I?d@VSﬁé,@"?@bﬁ?‘sﬁPgt '@@?ﬁ')ﬁgﬁ éb’%lroggﬁ?m, fol | oned by
knocki ng ofnd the fikaliree egah msétapspits caloiwah snd(rhagmesiven. Sedstaiéhe r eat ment  of
ELI SA pl ates, the inportant thjng js thenotion that t el. emai n on the
pl at e durimpwfsd&ggt@@rféﬁ?ul%@ %Hﬁ‘ qrﬁés]qwgﬁir}gtap&naéﬁl%gg}{{lé@){ enoved by
this procedure rather than by suction, that will disturb the integrity of
the cell nonolayer). Any residual washing solution left fromthe | ast wash
was renoved by gentle suction at the side of the wells with a multichannel
pi pette. The fluorescent signal was neasured for the 680 nm channel
(excitation 675 nmand em ssion 705 nm both 10 nm bandw dth) and for the
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of nmedia were added to Rows 1 and 8 as well as colum 1 and 12 to the
decrease effect of nmedia evaporation in the experinental wells. A431-NS

cel | s ar ewOhew/Mse®bed with | xPBS and detached by trypsi RaTiEP2000i003538 ni
trypsin solution. 17 ml of conplete nia are then added and the cells spun
down at 300xg (1200 rcf) for 5 mn. The supernatant is renoved and cells
re-suspended in DMEM + 0.5 % FBS. Cells are the counted and their

. y ! . .
igggeg"e{l sd/c\%gfﬁé gf%ﬁ‘r?ﬁtn%n xR0 <R iheludk- sal8Qf Prinddryt Becafddry wgipensi on (

en. added to experinmental wells in colums 2-1 1. The
pl at es artertiang abdines, substitutdd @nines salsamadudingdatu@liyecerumng 370C. Then 20

700 Pl ABSTERE ARiRcEy HedF arioas: 3 bvE o BERan QRSS! 1 et
anot her %hinéﬁ*ﬁ‘e@#@%bbﬁaﬁ@, bﬁlo??%@ém@, sholHy) NiNCcdikhzytethyleher ence

wavel eng on an ELI SA reader. The anount of netabolical lY active cells
(MAG) i s edibmine(bmhzathipe), cieyclatexylaming; digfhaplanine.dliedylamineows: For t he

EGF titratio tudi e t he .l i.qa i ration of 20 nMm
in mm@@%%@é@"}?%ﬁaﬂﬂg 25*?‘1‘%2@)"&@'@&‘?%‘}1‘?@?F@ﬁa’f:"?&%ﬁ{gnM m in the well

wi th the &hg@ﬁ%ﬁiaﬁ%eQNﬂétﬁgtrﬁ@ﬁdh@nne,lﬁ%tﬁj/lptp‘erhliria ghodarhinen was t hen added
to wells in"colum 2 of a 96-well plate and a three-fo|d ?er,lal di lution
ver e nadegldoosamines bislidine hydrabaminga seprapylagyig. didesanse AiNef EGr
solution. 100 m o i d : 200 dia were
added to R q'ngn&'rg‘égksﬂ"m%ﬁ[&aagqg% Wtrcr)lgpq&gﬁ%gg ' 2 ?(z)ﬁt@ hgwgé@neé;ge ef fect of
media evagayaminrdsing, igroexipe purnés | theebiosing hisietgnalpmira, driethyl-bodi es and
antibody mXxes were diluted to a final total aptibod on n{ration of 40
mg/ ml i n @i, Supstiuieming tWP@HV@'%%cﬁnq%ﬁé('&ﬁﬁ%@%“ﬁhﬂweéﬁﬁ Y& final
ant i body &%&ﬁg@%bﬁﬁ%ﬁﬁuﬂhié% ﬂ?(u i%ertd"éotﬂ&erepﬁéé&t afestictiph, t hese sol utions

wer e then sinec -9 of e 96-well plate. A431-NS cells
are then washing with | xPBS and detached by trypsination with 3 m trypsin

lution. 17 m of | et di h d d i - d t
300xg ( 1260MRENCRAH BE R pEeT IRV WEER ho TR Rt By aeg p e oM @
- | ?q\@é/lcf i’ i L3 (C | hatide b et
Ezgn éejfmffggf"g‘ﬁ"sa%] ust ega%orﬁ%!ag%énggplégt/s?ﬂé&h%@% pg?’a?ﬁye_ cel Iﬁsgg ensi on

(2000 cel bsampld neting, ethyh isafopytandigrebutybableridaebramidg and Odidei2 1 1.
The pl ates. incubated far 4. d " i di fiied i 70C. Th
20 nt vt CrCagRY sulfale dhr Sramit st Hlsthir i ammkpsLAmRICRe T e

at 370C. Et'ﬂ%ﬁ@;]ﬁéﬁdéé?ear bxanplecdsst, doieypriduyhimyistylarxhatearyland | ef t
anot her hou?’:

e absorbance I-s neasured at 450@%6%0 nmrérlef erence
wavel engt plosideahraenidgrandcingide; angearyiburfrgally! ol T EANPIEREFE cel 1
are_indicated by the ab t S RddthiE R nbsRideance at the
ref éPence C&E\F'@Peﬂé{lﬂhﬁ?&g‘%@ﬁwd$h%6§g\g§{rﬁr %ﬁa r?et abolically active cells
(MAO) is gakstdind RetrRsinventiemtanbetprepardd esingducbrsaltsl as f ol | ows:
Resul tsTo show that a m xture of three anti-EG-R antibodies with
non-overl appi ng epitopes within domain Ill is superior to the antibodies
al one an eLd Jrn ’ bt Ralts st ars pebfefredindiube ticetatef
A431- NS gm#%ﬁ‘g\g@%g&g@gﬁ@ge%ure 16A, the gnti_bodi_es are poor
i nhi bi t or srififoro488tals Esyldte, citratehdumacaie, glugonales hesyrUesBaa synergistic
inhibitory effect on 431 -NS growth i.5 obtai.ned. 1 992 with
ei t Bér 1OMWr3lQ3§Udf%C'HP'§Q)e’Jgf‘{Vg%@{@a?§ |spﬁ'gorﬁ?q§, @*a%%%?hweg | sﬁ%ﬂperi or
to these a t'ﬁ&ﬁﬁ Fafs N d1atd @BdiLmn pBBspHAte, efdarstes saffatendi vi dual
ant i bodi e;h\{tgént ’glneta?%’dby ')?es on the growth gf A9131-NS_ cells stimlated
wi th var yigufosalistatey tirtrates toibriGatewtosylate\asst ropetherang. PHEWWR UMY are
shown in Figure 17. As cag1 be %an in Figure 17 EG- concentrati ons above
0.1 nM i n iplepdggdeAeRreSerhATPRYGMRY are toxic to the cells. However it is
evident that a mx of three antibodies with non-overl apping epitopes wthin
domain |11 of EGFR (992, 1030 and 1042) acts syner istbcal lsé/ to inhibit
growoh of Theagidddigor salts of hasincopramsoidhe tesmyladl FTERERAES RN at
| east 0.3 nMof EGF and the mx Js M 5t idntRBGhLERthea dsireadi es.
Next we denfiiRg Eaeefrgﬁ aspﬁg%%fgrcg(ﬁg?@c\)ﬂﬁ] i%@éé@%f ect on A431-NS
growt h al sgi afhlan® Herioremtiby of ehdisalt iy atosmventiomaldnasne. Tine free base
non-over | appi ng epitopes in domain |11 of EGFR with antibadies_wth
epi t opes wiarhbe regenriateshiy bAngingrthe sal foprRARio %"tﬁ%w{!% ag%%%? *?P#’ Fi gure 18
conbi nati ons of the antibody 992 and 1024 which are both domain Il of
EGFR, with either an anti body reactive with domain | (1284) or with domain
/11 (1434) of EGFR are as potent as three antibodies reacting with
non-over |l appi ng epitopes within domain Il of EGFR (992+1024+1030). In
addition, these mixes of antibodies are nore potent at inhibiting the
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Exanple 8 : In vivo efficacy The anti-EGFR-m x consi sting of the anti bodies
992, 1030 and 1042 was investigated for /n vivo efficacy in the nude nouse
xenogr af twondel/1se®ong A431 NS cells. This is a w dely ugetn/EPR@LI003558

i nvestigating the potency of nonoclon2b anti-cancer antibodies, including
anti- EGFR anti bodi es. Nude m ce are i munoconprom sed and | ack T-cells.
This allows growh of human cells in the mce. Two groups of nude mce 6-8
weeks mrl@O’aﬂhg the ?’re%%ét iR @Qé'ﬁ\lréhti@nfahnﬂéh%eQ 6T f&BD a5e! forms \BiFest ihke
average tunor Size reached 100 m8, treatment was initiated. Mce received
five inj eccﬂrta)mesnecifnmgl thet c@melyponmng sphfomas thareof with respert dagertain er val .

Tunour  si sured,.in t janmeters _u and the
vol e wel BN BrORToser 1 ThaCLBNGIPoRL B PT porre oS B g

0.5, V"herlﬁvent'uﬁ'w tﬂw/é&?%étséiﬂsadfﬁ%ﬁlsé%rr\ééﬁén@ e tis s Spestivée et a9

(Tei cher BA Tunor Mbdels in Cancer Researc Humana Press, NJ, USA 2002,
p596) . Byfomile thengobf t he experinent, tumours were excised and wei ght ed.
Synagi s was used as control anti body The experinent al so included
treatment with Erbitux and Vectibix in the same anount an using the sane
schedul e Ag nf\éHtldn@@ 8t phiaRdlticalpattoodbrebA&RR2addlion sattsdf R4) . As seen
in figure 20, the m x of 992, 1030 and 1042 significantly inhi b@'tl q t unour
growt h of componsig ekthegoymulend) aﬁmg@%ﬁt@m@aﬁr%%{ﬂw such pa@l@ly 1. The
result cor S i ficant
differ enc@eg%?\ﬁggrﬁ%%@ t?%’gtqrﬁrr@eﬁ? f gro Hggg}r?da rﬂ?e%%coprr%frgg{e%g@%%pl)§b%x]anpl e 8b:

In nj vo eébdigas potabshdd] iiagmebiun badd%munb@deﬁenred argaeicp@minesare n exanpl e
8, the m xtures of 992+1024 and 93%{51024+1030 & estigated in the
A431NS xeNJyrdibenadethylenesdiaming ¢ 9@%?%1"@ réﬁ ‘g lﬁqﬁnﬁs each of 9
nude m ce | with 1x1 06 A431NS
cells. SW% %ee‘@géjﬁﬁlggy %ﬂrﬁgﬁ%nﬁ@gﬁiﬁﬁﬁgmﬁm m ce received the
firstanti body injection. The three groups received either the m xture of

992+1024, 992+102 030, FErbjt or the control In all,

nice receilPedass- qqﬁl L1el] %I;%o{)ec@lqscqfapgrurg%@gc d%@etﬁtm%'ev%{r Z?él nj ection

was, gi ven with 20suffleignBdmotmbofir si zes
1§ 8@3@?% S%W@Irid"ﬁ\é REE ach RFR iR ¥ERabt ignBdmo

Were nmeas After term nation of the anti body treatnent, the
tunour s othd desirdctiase aavsingitherformatior ohthesalbipasankentionalmannefher eas

tunmours cqntinued .to d creased | cei ving
the nix off NgiffgRacid&ant e)ﬁge&erg@stifgala@[fggg%%a o@ﬁ?&%‘ﬁ&gﬁécﬁ#ﬂﬁuﬁﬁur si ze
was obser v 464 isbRfingABsrdi4cigrindpcativentipnal ﬂ:ahﬁé’r daesfrée lacisdonys
termnation of treatment). The average tunour SI@%’ or .the orrbl nat i on of

992+1024 whiffersn gmematramsgeoé from the ¢oreesppnding salh Jormgthaned ‘f'Wé SR 9g
f th
expebi mento Gatall Sy PropdfieSimid e sORBIRY [pdtBt sOheRle i e Tr s+ eached

the naxi mﬁfk@éde@@‘dhenrzmmoﬁhaombbe thelsaits Sttvemviseheomesiprend tsf theur vi ved

m ce 56 days after inoculation of furmr cells. An inproved survival is seen
for both despertivedran acidifemas pfsked to Erbitux. Additional experinents
Prelimnary data on tunour |ysates fromthe xenograft experinment described
in exanple 8 shows that the conbination of 992+1042+1030 i nduces pot ent
down regulipg Icomp@i.mkﬂ?ﬁéopdlngmcﬁme)mV@ylthS:DnmSm@eﬂba'ﬁ@ﬂelﬁ'PHB chis

t ant di at f | | |
= pABnone@PabiEol AT Ay SECEPARE e RGPV T ° 1.2
sust ai ned a?élg@hé‘%ﬁpagéﬁg hﬁl'ﬂip?e ebiis. TypiesiahMtipld it fortstinelugiey farval
S

condi tion urt nore, other preli'mnary data shows that, an increased
| evel of tdxanmpie] Hntamatmrdmcﬂateodlfumaya'@ﬂlmaglumlog(ﬂléaﬁswtﬁbg@PQ&H“| n the

compar ed’ EEBYIRENER S/ Fib S RLREOEe BRREer e e L Cr calt

differentiation Termnal differentiation of cells is a conplex process that

i ncl udes activation of cell-type specific gene expressi on prograns, |eading
in donul t i Bitbpegarsiiodiat staied pPeP¥e.dl 6abIbe 96§8that Rlen%’f‘?reﬁ?'gpl ferative
capacity r r an

dedi ff er enPgaf@aC%fq&%@y%ﬁgggéﬁ%eer %@2 ﬁth& ﬁé%n@rcgggggﬁ%{ﬂageng?g? Seration,
and it haSarbaéﬁVesmgﬂ&ﬁéﬂmhimatcamms:apaMp@wﬂ afritie domoutadhrin tag form
differentiation of cancer cells would able to.elim nate t he _mal i gnant

cel |'s and ofeans efdts saitsér particeeanif 'EF@HEYE%?@S {RpIovEd RESMEscer s W
Tunors as caricatures of the process of tissue renewal: prospects for
therapy by directing differentiation. Cancer Res 48:1996- 2004, 1988). Under
certain experinental conditions, anti-EG-R nonoclonal antibodi es have

previ ously been reported to be able to increase the rate of term nal
dlfferentl at| on of human _squanous cancer ceI I S grown as xenograft turmrs |n

o o e Aa "~ 2 - o o o



38). None of the animals receiving 2 ng/week 992+1024 m x were term nated
in the study period ( 1 18 days after the start of the experinent, figure
38 and 39voaoeigedobi cantly better outconme than in the hipgh/EPeee/oEsBE t ux 2
ng/ week group where only one of nine 2@imal was |eft at day 60 (P = 0.0008,
figure 39). This shows the sustained effect of 992+1024 treatnent on

| ong-term survival. Although I ess efficient than the high dose, |ow dose

992+1024 m - S0 was

ot ani 1 oot s PR EE on 48 oB e rpe fishCoBaletl wit THe s AU RS
at bot h tgethie inyrdiefsdrany Bther 8all i@ of treuactiveShgrediestwisedveartieP Fhed. 0087,
Figure 39). These results denonstrate the suPieri_or potency of the 992+1024

combi nat i RftarRaGeUtisAhiapeeeRtable $alt igxmefdhe active ingredienb sag @ISorRviGss Ul t s

al so deno ; | . Lahy i g &Eﬁ%’q} 1024
conbi nati@ﬁé %gﬁn\%a'bggecﬁgﬁg@rQg%?%gﬁﬁ%ggc Q%%{éﬂ;%tt?l 0 y.%%loégg?:

Sphey oi d @hizhtihdidatottHeesgdmtienand sandyendaveun gobitive anfcer@e-ovethe pl ate i s
added 35 m of 120 nmg/.m lLy- HEMA solutjon and |eft tq evapor.ate

over ni ght PRAITEEGACABMIGHOT M3 potiya R aigatven deppectte HEARERPEUHR31- NS cel | s
are treat unted and their concentration adjusted to 100, 000
cells/m @@83§1¥ ﬁ’g@\éﬁ%&gel | suspension (5,000 cells/well) are then added to
experinmental wells in colums 2-1 1 together with 50 m of a 5% matri gel
solution. 200 m of di_a re.added.to . Ragws. 1 and 8 as well as col.um 1
and- 12"t Compatiber 6e adrie hcrauin s TS rieRfion AT e hiplivhah
vel{g. Th R AntDRthyAccRRBRElY RicuP ifvatbiLenantbrhefi¢ to form
oveirorsli ghtﬁ}eﬁ'I @BE%HI Jles{‘l ed incub'at'gfé at 378 . The followi ng day the

appr opr i afcemenThbydiaasharefomnexibbigyraperis onisr eptigally eetive ™ i nal t ot al

anti body concentration of 20 ng/m in an enpty 96-well plate. This is done

in DVEM syppl d i Lh.0. 5%, ; we g don
Concen o5 BE M Ea ahy BP AR B gl et boo
concent r abb@pouhBS attorfing ket mobntiomnmyvdiffer, tiheay ddddesitablevd Lise time col umm

2 of a 96-well plate and a three-fold serial dilutjon were m?de dogn to
col urm 9 soaptignersadm thrse cawns 41 snd PHOFHCLHr ey the dYtelardiaiehicanes m of

medja wer I : f ﬁgé@, '

tr aLgf err gﬁsg%?%%}enq%l%g]ta gﬂggﬂ?ﬂﬂgi é#?%&tmdeg l')s}fo er oi'(%gbgm?igg??h? gglib%gubat e for
7 days. TRaowaQonhe Y8Fsdn skibegkirt thesarhddedepempleyed aaguchén fheat es i ncubat ed
for one hour at 370C. Plates are then transferred to a orbital plate shaker
and | eft &YO¥®EIS- hour. The absorbance is nmeasured at 450 and 620 nm
(reference wavel ength) on an ELI SA reader. The anount of netabolically

active cehl, fhéé’%@ ﬁf Bcethic UnAhes, dsstepesistinens atdortndd feamettle cuirturelbyas
follows: Amx of three anti bodies wth non-overl appi ng epitopes V\f

i thin
domai n | | red@Renaii3aniaptivplly attive reasiving ggept-tkxaples ob wiable ragalings

spheroi ds and, are re,potent that I e +i EGFR
ant PBodi cSGENS FiBOBIEE B AR derbe 85385 X ANEs foreitpltaf 2t |

Cynonol gugjiddykdrdacaaal dideato | i, rhGhBelexacid, mallit acitt, latdicedaid, The
extra cellul ar” domai n of Cynonol gus, EGFR excl ugi n ﬁi nal peptide was

cl oned fr@mtﬂblﬁdﬂnﬂf@f@@tmlm%éPlgﬁé@rﬁX@mFé%iNj ?W?%y B@’"U?i‘ﬁg nested PCR and

e . . ! a0l

Tengt n nuibrepesie UM EE R (s ptaly selifel RRpHRISaI o) 41

8- 425 (198#)ds. ARRadeagagteus Gy coomajogsaphimérgntengr iesolutioadwith tre aigr mal

skin epiderms: CytoMl Unined, Cat.ﬁ{l}o: ccC 342%’81 ot No; ,A71 1054,

Phubon r &danientically pefive ssgoVipg gephEST exaple giniteo oylphienyighycing.

PhUSI - Fi. _ RitR d icati. No:
& 36026 Lol e HEKEIE Brpfier Henyatved GF darb bR dtate O e

Bl O 39029 rimers for anpliftication o nonol gus EGFR
ECD i ncl udhethapeayistegiolgingraimmedilisad enasitica gehsHeitapiasduentsionthis' ATG

i mer: ' - TCTTCGGGAAGCAGCTATGC- S (SEQ | D NO 135) 3 [ ey :
P! [I"rl'reC[I' CCACHRPZS RIS adUeQus ?S%Oﬁﬂ'é\ﬁﬁ%ﬁfmggﬂ?ér 5“?‘6?&”@@%@% anpl i fyi ng
Cynorwl gu%e%ﬁBli?%?oﬁenér/ LRE/ ik, FBCeXatApRtinnBe ¥Xawd 82M818. restriction

sites and stop codon before transnmenbrane domain: 5 EG-R Xbal :

5' - ATCTGCATTCTAGACTGGAGGAAAAGAAAGTTTGCCAAGCEC- S', (SEQ 1 D, NO 137) 3' EGFR

M ul30 5' -mrmm@mmm@@@ ameRs ¢35 RHUESE) pCr
conditions: 30 cycles: 98C/ 30 sec nelting, 55C/ 30 sec annealing, 72C/ 60 sec
el ongation. After 30 cycles PCR products were allowed to el ongate for
additional 5 mn. PCR reactions were perforned wwth 1 m tenplate and 2
units Phusion Enzyne in a total volunme of 50 ml _ reaction buffer containing
0.2 MM dNTP, 0.5 mMpriner. A final PCR band with an apparent |ength of
approxi mately 1800 -1900 Bp was obtained and cloned into expression vector.
The DNA and protein sequence of the cloned extracellul ar domain of
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Exanmple 11: Inhibition of notility Most cancer deaths derive fromthe

di ssem nation of tunor cells and subsequent growth in distant |ocations.
Local i nwaei2009/16290adj acent normal tissue conprom se homPOTtERRI00/0035BEL | ons
and prevent surgical or radiological @Xcision of the tumor. Recent

i nvestigations have highlighted the central role that induced notility
plays in pronoting this spread. The EGFR is known to facility cell notility
and spr eagls s éhﬁé%lwvﬂn reMird) bties cah B%Cf&dmgi)a@ftﬂ-d%bhkbwar?dhc

i mportant mechani sm of EGFR argeted drugs. The effect of a mXture of the
two anti badtdet)-dod- Qanoywar@anct aendnbt)1u-dlt® Q'fptdiaylHedartarid anéizl(’f):@rm nonma

or epar ed SHErGT IRINE- LG BEl. R Limaroa6e: (RECERRPATE G& e nen
transfer r@étnFﬁoh&JHadT@ -cC&Phpharit ééiaeRf(LﬂstcSmﬁ@ma@tﬁz ingjyal | owed overni ght.
10 ng/ M of the antibody m x 992+1024 or a negative control antibody were

t herp addelmyctmgennph@w dg)ﬁmhmg@ﬂee)ﬁammm@d2(45)r(o‘t)72s | mages

were then tak asured
usi ng the pREY Wéoq'%ﬁggﬂ ggTé@myﬂgeéﬂﬁb%& n ' [ gu%’(gg@i&( di tion
of the EGhBneef€ atidc Darridtieda®a, @Q&twad@%réwdﬁxme af tegni f i cant

decrease in the area covered by tunor cells. The notility is quantified in

Fi gure 27R8s exammlesbe felipwingdirabamings car béé&eé’agét!"%&)&rsﬁlﬂﬁa(@rlr 60% as

d h |
comval e OB ST S SSHRP P B 90 LLLY
Lt Corb P EPR dmﬁéoé(.azgpp'?w' WO'MW%TM“SWL? rent
of di ssenPhefyalyaingbgskiN- rES?HWﬂﬁ meUﬁ)'F @% g#?ﬂrﬁ: Hte%hﬂem"ﬁfb' "ﬂth?SyrrO04
tibod
1T £ or ent 12 DERERYER-HUHRE) Phe Ry EREIES). 8 mEdiylraglmTRe e,

cor ni fi ednixtued optherhnvol ucrin |l evel s can therefore be used as neasure of
t he nunber of tunmor cells that have differentiated. The |evels of

I | i I ted i tei | t f 431 ft t

L per  tn e anusitisn TorESaard einerts e SSE ke BbihahndS AHERGO" o L uorS

ant  podi ﬁEQ? [bbﬁrt%(hgl&% Pt @S afs BREFEBF fir ahé preparbtion o almedicantent ELI SA
ec

kit (Bio nol ogi es% Tunor | ysates were prepared b honogeni zi ng
30-40 ny (sharmapeuticalsearmpesitionhiin aartmulmhyut%phamwaj metho s‘ét@tg%r from

dsi gt neoRaRgp el B EQVATh HRabR R Rele RRIAHRLWRRLE|HRT oE 2N e

esti mat ed haﬁi'drtéhd/tsﬁs&hl frfuiass@ypient 6 ddjovantfarg; dtdesired; sncerabmatianpl e.
Results: As can be seen in Figure 27 |nvolucrin is found in significantly

hi gher | evdiisoneot mere dorhersaativedpatedi@tfent group as conpared to the
negative control and Erbitux or Vectibix treatnent groups. Thus a

co nati on of the antibodies 992, 1030 and 1042 increases the |evels of

i nvol ucr i MhHenntéstioRHNSrmene gelatds toumedicaarahts hempirising atrlesstineg y i nduces

hi gher d f A431 NS djfferentiati A {hat | at N
i th the FogmoaRAsccsfingde dbe i Bl o Lo v ilbLr tr cat mont

group ( SeqyeXafie sBlv t@éﬁ@'s@er%%isdnﬂér%rtﬁétéo‘iﬁhbl@lﬂl mibEnR e RO 41l

anti body compositiron Sone antibodies function by inducing internalization
of their salidsanadeptgetally Exeiphk3mR argl/tmadinvanisunder go i nternal i zati on when
activated by ligand such as EGF. The ability of a mxture of the two

ant 2bodi es 992 and 1024 to induce EGFR internalization was i nvestigated

USi Ng_CONTEEAIndEkGHENTIMIIRERS O tensirisierdd i therfomn et dedabo Uaitse! |
chanber slides from LabTek and i ncubated overnight in DVEM containjing 0,5%
FBS. Cel |l sxvmtemeommseaamaﬂei@rm@ﬁmam@uwCém'%mr&a@réeeaﬁpﬁ%%y% x of

992+1024 nt r ol feu di fferent
peri ods oglﬁtrh%“n ﬁﬁ&e@%’ﬁ%é)qﬁgﬁ%@benbaﬁn%&ohﬁggh%l cat ggl ng a Biorad
confocal gy @gcpariciarly riefdrablyas ineg 2100 md)adfa mmposmdabbcordmg to the

pi n-hol e. Resul fs; As shown in Figure 29A addition. o B t he AIe a- 488 | abel ed
EGFBOspeciinyentigm ﬁBQGﬂ@@th%@S%?@,CPB¢'“9”Iﬁ'@ﬁt%d I ﬁdi@eq"Bd cunul ation of
t he anti ba tIRF I I r 1 and HN5 cel |

i nes. quqrﬁ@'gt%“égn rast éiéa Wé!'ﬁﬁ{ gé&;ﬁﬂg&g{aﬁwéﬁ%gaﬁé@ugﬁce Fi gure 29B
shows i ﬂaqﬂfarﬁfacééﬁdﬂﬁionﬁhlaaonsmg tm admiristergd im- thel formwiiidolsage switss i n

i mages of thinner sections of the cells. It is clear fromthese images that
the anti bodi es 992+1 024 are |located inside the cells whereas Erbitux is
mai nly found at the cell surface. Figure 30 shows a tinefranme of the
992+1024 nedi ated internalization and as earlier as 30 mnutes after
addition of antibodies they can be found in intracellular vesicles. After 4
hour s al nost aII of the antlbodles 992+1 024 are found |n5|de the ceIIs
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determ ned by Scatchard Analysis. NA. Not applicable. Most tested SynD04
anti bodi es recogni zed sol ubl e human EGFR ECD with affinities in the 10 - 20
nM r ange, woxo@pts29260, 1277, and 1284 whi ch had hi gher atfrinreeoooe3se8 4. 2
nM 0.4 nM and 4.6 nMrespectively. Bnally 992 was found to bind sol uble
EGFR ECD with a nmuch lower affinity than the other tested anti bodies.
Consequently the kinetic analysis of this antibody had to be determ ned by
Scat char | A5 S Ak i ' ubl e
numan 2ol BRSO Bled AR AoBhl oo g e HsBaE IR Jga nst

i mobi | | Aefereed dbsagaunEEGFRNEEDONT aré thasst Whehecqpopriseha aady fdose@tices i n

antigen presentation petween EGFR ECD presented in. solubl nd i nmobilized
form a rRﬁUS' 3???«{?% V'dbﬂf@ié\ﬁra@ﬁgﬁt ObA CQHp e?mﬂ‘g'ﬁpﬁﬁ%fg'o@ﬁ}‘ﬁﬁ?ﬂ?&?é&?ﬁt'k’ Ecept or
anti gen tiﬁ%r’@%ﬁerﬁ@?ﬁﬁﬁﬁrrﬁg@pﬂé‘?ﬁ%@éuti%‘for‘ﬁ'ﬁ)latiéﬁé‘%f gHis lt}@eoéad'béfan EGFR ECD
fused to man 1gG Fc was perfornmed. For this purpose Fab fragnents of the
| gGSant i iwépeeedoging oprcass 0dTChis generally &newntio the IPbarmaseulicakan: of
nonoval ent affinities. Fab production: Fab fragnments of 992, 1024 and 1030
wer e produced by Papain digestion using a Fab preparation Kit from Pi erce

and fol | QuhAndutiEBMSraRAMIGHE ¢diBbé Yehpttsfor Bdnsihistralionyizhngdebiréd G
anti body was buffer exchanged on NAP-5 col ums ( Anrer sham Bi gsci ences) with

freshly muitehlenalhedSor exampie by osalfingluding brscahan syhlingpallrectalpy 7. o

fol | ow he i ' f f
papai 1 bareniRB A Scal Bloddl s MRMGLAESLIShage i, dppkier B paletieial ) oo
Verg SDU"(riTrftQM‘Hﬁn nflibchariidRe! ratanusdelilas ateadnodstdriotiademea) methodst ed by

adding 1 buf fer exchanged |1gG anti body to the beads and, i ncubating
over ni ghtSwueh rowilgiians ez Remyeaaretoeding ShPraeRssesknays e, undi gest ed

| gG was s ] u N : n H Trap
Protein Aﬁ@%ﬁ%@#éﬁgﬁ@gr ﬁﬁé@@@%ﬁ‘?%ﬁ%&%gﬁi‘ﬁ& t‘&gﬁigf?ngﬁffm yzed
agai nst PB&ipieat(s) ghadpndntspnl yzed wi t h SDS- PAGE under reduci ng and

nonr educi ng conditions. A protein band of approxi mtely 50 kDa under

nonr educi ng conditions was taken as an indication of successful Fab
productio %Q&. i ?mﬂgo histatih canBecadminisat . No.
448‘% 2. ?ﬂ%ﬁﬁ esgf%i \;%rmcdé ller;g%%@?éﬁghgfag?WNL%N-0853-023. PBS pH 7. 2;
G bco; #2R0943 e81@phratei Ghitsp sBcbtasi forexample, eapsdes antabigtsHeaVEaEee;
#17-0402-01 5. NuPA 4-12% Novex Bi.s-Tri | ;| nyi - NP BOX 6.
Mol ecul arg'f?é}’%%?hsoﬁ?éﬁsﬂ ﬁ-"ﬁ??nf',qnsl'ﬂ\ﬂqtule§8§g);r ne n[&‘g%&?&uﬁﬁ\’li “EGFR

anti bodi egame of fdBm $bo&adt dﬂiﬁﬁhéﬁérﬁg@hyérhﬁlsﬁdnst bewatdr-iasililigoid es of the
invention was perforned on a Biacore 2000, using reconbi nant antigen

i mobi | i zeohudsionst he sensor surface at a very |low density to avoid
limtations in nass transport. Briefly a total of 285 Ru reconbi nant EGFR
Ec¥%c chimera (R&D Systenms, Cat. No. 344-ER) was conjugated to a CMb chip

surface agpsdior@xbmpl&anithe wbsetofiosal adrmimistration iartee fameof #aablet agment s
derived fromthe anti bodies of the invention were in serial tw fold

D00, ) t.es eg
di | ut i onscapsulet thegactiveaRgapdicht SUBPERRRIGAN Be iCBH"tI"Pﬁ%‘i WP ARt in Ru

max val ue : ik bidht! 084S ifBEExdapR, Kinetic
anal ysi s Mggéﬁfpi}%ﬁ%%%hﬁbg%%%%@gé@%Sx%eéhr ’eslf)onse gene}ﬁﬁa_ed by

i nj ect i onetfaridBSyIFEerolister antthe Tke. Bewdersaaieoprapared by somminutirg)th@nd

di ssoci ati on constant (kd re eval yat.ed obally. fromt d
senddgr ansoMRAYNGHE %F&t%&)ﬁ}?ﬁgﬁ%%agaﬂmgg{ Wl?t% %%B@E“&%%LE@E'P ﬁ)gc%%h?

manuf act urgp, Ih bPisticRsofortdyarmsiet ad doadle aswraratepf t he
i nventi oncgélam;#g?e(?%éirﬁ?ﬁgghﬁﬁgn EGFI% EOCED ar eﬂshown in Table 9 bel ow.
Tabl e 9: Noshusetbradample] starcth oamanniichkm fravoum pressavaliyes gigpgssant and

i mmobi |i zed receﬁkor, Ant i bod tmeasuremants were perforned by Surface

Pl asmon REYSHBAY dkeWisg b§ R 2000 enpl oyi ng eval uation software provided
by the manufacturer. * The affinity of 992 was determ ned by Scatchard

Anal ysis. NA. Not applicable As presented in Table 9 aboveb%(ge Fab
fr agfrent s Ghpsafes arelproodeddnepiepanndieoPauder BFILF 8 86SeibedaPays and 26 nm

respectively in agrgee £ W I A : i Vi ous
exanpl e, ?ﬁllr%%}?%‘%cﬁ%é‘%ﬁﬂ%\r%%p?M;e?g%é'sélhéét e%(ﬁmltgggtslr’ g‘é%'gﬁus io?)n agai nst
sol ubl e anga ,bhibhl?e&ism dilgic bk ealt\magnts ol istearatap welcam stearatedy
1030 exhibited a tenfold higher affinity of éﬁi n aﬂai st i.r’{'rrobhl{zed

anti gen aorqstyeihgeneglvenl imselid &yapiE Hades é%’gfl‘uﬁe PVOCHLIFHIEREIAF I y
recogni zed an epitope exposed on i mobilized antigen. Exanple 15:

I nvestigation of EGFR antigen presentation and ranking of functional
affinities on A431-NS cells. Conparison between antigen presentati on on
A431-NS cells and purified full Iength EGFR receptor. Since the kinetic
anal ysis reveal ed that anti body 992 recogni zed reconbi nant EG-R ECD wi th an
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diluted in DMEM contai ning 1% BSA and 50 ml of each dilution added to the
well s and incubated for 1 hour at roomtenperature, after which wells were
washed fowo 20029098 t h PBS. Then 50 ml of a secondary GratrAzatmoAbisaan ( Fab
specific) HRP conjugate diluted 1:50029i n DVEM cont ai ni ng 1% BSA was added
and incubated on ice for 30 mn. Finally wells were washed four tines with
PBS and pl ates devel oped by adding 50 mM / well TMB Plus substrate and read
at 620 n = : j S t eaction
wes. st opnts icLoperRte. AdiqinfdiBhip CENRENLER lich ash KA lehile  aar-oTr

f uncti onadgarf talsiury cexporests el sadidrPsarhaiate smagrikevidecbé atddddb:y osddat r act i on
of the average backg rou bi n ng wth seco dar rea P?Ea L% fol | owed by
nor mal i zdPilERrere ih%alﬂfi" ity 0 m%&e%’ﬂﬁﬁﬁ ?f Highag PRen Gl at i ve
to each anti body tested. Reagents, cell ELI SA: 1) DMVEM nedi a: G bco, Cat.

No 41966-029 2) FCS: G bco, Cat. No. 10099-141 3) Pen strep (P/S): G bco, ,
Cat .5 No. |hSddtdr?,af de¢sitdd GPnedadsary,Gastable bigders, thr|<33?9§aﬁ)i digish buf f er
(PBS): G bco cat 12-019 6) Antibo di | ut| M contai ni ng 1%
BSA 7) CPEranta s el G5icuER sah HBWise i inGRrBgrated 8 topGe §1§§5t atle

Goat - ant i neRR SGH JEEES 0or ekdinpld\Qludde 035- 097
9) TMB Pltﬂgﬁg%ggﬂfg?eﬁgfgingﬁ%k Cgtﬁﬂall\lo 4|§9?)L10gj 1MrI?|28 Lfjerences in

t he anti gembgtadaetoset swaetamemada:ﬁptruma@epnewe and SM@@'NS—'E'@WI,S and on

purified receptqr fromthe sane, cel red ent ELI SA
bi ndi ng s?‘{i%\ 5%%&%?'&#%&098}% t'?@@&ﬁﬂﬁf?/r% P'E‘o%lgnfag%mée%{pogﬁﬂgwﬁ@ubatl on
i ngs lrn.ﬁ‘cgéé dhytRyiehe ddl' Whes eandl the likee TRsREbficaits uskdan tiyesshowed
that Fab ant di es 9& 024 bound weak to purified full |length EGFR

coat ed t od@ﬁ@éfqnmsllscmérsodumaﬂwet §0‘ti|h|€1 tgg MAINESIHM SHRTAKEr at i ons

of Fab 1030 wever . thi Y. 1024 was

restored W@Hmt %ﬂﬁt?b%(%ﬂglé@{e%tg{e{?%gpg"&ﬁ%hloxgglqr%gtc |%Té;lq{zg‘gal nst which all

three Fabélsﬁ'h@g%?ﬁ@trfm  Riithdiut @eqrey festtioted Theretmngtardhs metbﬂcelhdose\p

di fferent ELI clearly illustrated a ij eregce of Fabs 996 g 1024 for
6r dbeda

b| ndi ng nagak deptgrite; ¥ahiangumandhed lots aeg foraateddy. I opposed

nf or S d I resul t
aI S suggggégggnet I?P%S%%gﬁ ngg‘?jeeﬁﬁ‘t‘ %&%’E gﬁmr‘ﬁ&?@ %?d%éﬁg@utbgdmmﬁ surface
pl asnon rQé@hg@@b@mahean@mcnsuntegrah’ublh@paemslmgrthﬁaehiurpemmaemmwas due
to unfavorabl e presentation of the 992 anti.bo
syst ens. Wé?r'ﬁtﬁ QRﬁquan‘PPﬁt‘dfﬁdﬁ PLEPALG %E"’Sﬂg%fg dggplébr}‘%&khgé&f%m
perforned &y \Y; f Qs l bole! awdaptiendliyni ties of
| gG and F3 ragrréeﬂglts o@vg dﬂu\éﬁggzg%ﬁég’&gs\%@t&ln%%aand Er bi tB)i byyn

cal cul ati wrthcar binder haidh am%onakarmlew;lau@@(ymmi%&@loég gp3toifAteues. The

result of this anal ysi.s isS s in Fi I d ues are
pr edént edQPE"t"PQtﬂré’ '%PXWP&HBEF & ?ﬁsg‘ﬂéﬁﬁ %{gégd "?[ gﬁéﬁ%§h§%§? f |in ties
expressed ?F’afﬁ,@% wBLyptioRaRSI«ratarY BOEH ¥s fbf egampmé 4 gGatemanyrsaltal ent
afflnlty ED50 val ues were determ ned by serial antlbod titrations

on A431- Nsndhdirian alssprbgntsieh @sd & @tar@weobee@f‘ug kaehn dicglelu0i dity Fab

't o aceofpShytco R As R e TRl FbRender 2, | e

hi gher avisgleh st firrexaehple Esy:rupystaam pyetet Bbadia m/acnllage gGsdJOﬂ@nmaﬂ t he
| onest affinity of the tested |1 gG anti bodie WQ\ ﬁ m)rtmval ent
af f2hity oalldeseorpelyraet @'ﬂaﬁﬁﬁ'ﬁ!ﬁ angi RIgSHAs 'trthéﬂféﬁ?@e‘% Sr%'aa RO Rest

affinit 'Ifatrm'é cti onal
aff: n: tz 3%9%‘ f‘érg?hﬁgbv%o%ﬂ%&fh% ower ﬂﬁﬁg]rgbét] @F@%Bﬁff’ q@%%ﬁ:’gr@e ! Exanpl e
16: | ?v;astgi\gﬁg henpehbf ?nmm?fdwm ﬁﬂn&ﬂht@hg&t&rtyebﬂh&pderfem gramdes| Maer e
conpetition experi nent perfor ant i ai.rs_o

reveal ed mu@ﬁ@aa.nmm%gcaqecﬂﬁ»zaéﬂwom iR R B bl el y 5%
and 58% I GRRBRlIoNGhbriE! G158vaA stickifitd eBbRAcaBAAG PowEs CTHeSt ed_agal nst

each other 'in oth rections. To I nvestigate this phenonenon further, a
cel BOELI SAubwidated lmmfdureais thelri presaedd@gi\@i@blett& The cempgaindstagsoedingde  of

| gG binding of one anti cl on on. t he
Fab fragméﬁ? Inyerdiondan %??{HSW% W'Hg fp%?é{.‘ﬁ&%%l |ﬁ8d ‘%JC o%tétl é}@eméfﬁu SA:
The ELI SA yassqif fr@éﬂve@; @sé%ﬁlb@d Withast ctepsdg batithegenaiation drsdryi t h
m)dlflcatlons Cells were left unfixed to allow confornational

f1 exi bi | i tpressingrsteps. ifotransparent oo epaqee PEItEgtive BYeH Gonaistingiaf @eﬁﬁceé'aﬁer e
grown in 96 well ELISA plates containing DMEM with added 0.5 % FCS and 1 %
P/S at 37C, 5% CO2 overnight. The next norning confluent cells

(approxi mately 20,000 / Well) were washed twice with PBS, and wells for
investigation of antibody induced binding enhancements were preincubated
wth 25 m  of 40 nM 5| ngle Fab fragrrents of elther 992 1024 or 1030, or

A~ - Y ~ o~ B o e o L o o



This result clearly illustrated the benefit of having nore than one

anti body agai nst nonoverl appi ng epitopes on the sane target receptor.
Slightly wowees/fseqeet i onal affinities were determ ned i nPCHiEP2@®{0e3B$rent as
conpared to exanple 2. This outcone i80probably due to the fact that a

di fferent secondary reagent was used in the present exanple and due to the
fact that tested 1gGs were incubated with unfixed cells on ice to avoid
internali il 3R, ' i)l The
P T ngrn ey BBV Hiack | HoMngt icktpfial dech Gid e o ot ey
Cynonol guse pisentsbyes eadn beardss etheise doptings imordesttedergrednd sequence
specific inmers. derjved fromth ubl i shed sequence of full Iength human
EGFR (GEN@?KRE@%E)%&%W?W HifBrENtdos? e.“'NE% ure 309(5967), 41 8-425 (1984)).
PCR reagents: Cynonol gous Monkey cDNA isolated from normal skin

epi derm s: Cyt oMol Uni med, Cat. No: ccy34218, Lot No: A71 1054. FastStart
readt i on Oudlfiguidslexrh apofaiexaanle, selution, $58pSendalixirscarsbamreparegne:

Uy, aneaRe 4ol ABspanuntesp thald ot S8y AP HEise e DresBR e ot on o
ful | | enghmoGieonmledismBsinds. Byjrugs Ben Degpr@basetibg igtolving fécompornd

' - TCTTOGGGAAGCAGCTATGC- S (SEQ'I D NO 135)° 3" STOP primer: 5' - ,
TCATGCTCAnAan aama@acTaiution witbrnsuitahle fleyoyr rumiealdis aferreParry 9siRg@ 40

cycles: 95 Q.. ; 72 3 m i i il ion at
79C for SatIONGATanBICaHicRE Sushenlaibrs dore Toriniiaicl iy HpRIsLATIRE <
EGAR and gaapoaed ai angrMNekicavshidleo Soasilisers ibod erntulsifier&s@hGys) folbt 5' 5' -
GGAGT CGECGECCGCACCAT GCGACCCT CCGEGACES S %%EQ ‘ D NQ 1@ ES%EPC%E‘ xho5' 5' -
GCATGTGACTamMpiecatytatad fsosiqamghairahols argEpplyexxeihylere) sqseirol hels i ons:
95C/ 2 m : ’ 3 ' 5 iupsl, 72C 3
mn el onggﬁs{gwx% g éﬁé{%ﬁ?f&% Bsgslbgﬂég(réggﬁﬁésx B\%‘eelg’ %%bmﬁtt%pgfgﬁﬁ?e for
addi t i onagwaéteniens oPERCcHaaitt, bo nthevaartificial $weeteders ahd the like, camiifeyvise and
0.1 m Phusion Enzynme, 0.4 ml FastStart enzynme in a total volune of 50 ml _
reacti on BePAEEdwi th a final concentration of 1x FastStart buffer, 0.2 nM
dNTR and 0.2 mM of each priner. A PCR fragnent with an apparent |ength of
approxi mately 4000 bp was obtained and cloned using the TOPO TA cloning kit
(1 nvi t r og&he deaageNmit fosaalationy fanarat ednunistratiorganpiidesiied h®EBr n sequence

of the cloned nonol gus EGFR i s-.shown in. fi i f the
human E@W%%%?HB%&W%%' jm%rWuLaglahec%g{es Séﬁb&é% pggécg 0 sgqhugnce

i dentity. WRoRRASHA I eE extsndasivr rstasded, each iae] for exeierby obatingngt h
Human and Cynonol gus EGFR by FACS anal ysis. Full |ength I—E(rran and Cynonol gus
EGFR wer eoegmbesiskng ofipaticu ﬂﬁenalflnmdymem,yvaayalgwm &ransfection, and
cel tested for binding to a panel of serially diluted EG-R anti bodi es by
FACS’ anal ysis. Determ nations were done under K dependent conditions, by

keepi ng aTﬁ@Io@rmdg_mﬁssSaworangitbaﬁg inveitioneandasalte asivaies andphysigher t han

t he nunber of EGFR antigen npl ecul es fe%%)re sgﬁs oa thet cell ﬁger{oace of a
fixed nunisgically fuartianaldegivativey thsgagt ¢/n a8 8 W@§.er%fr.§ SO Yer it t ed
FACS anal }iﬁ%«%ocﬁ}é RN LRA B85 eh QETili);'e&aﬁ%@rﬁéH gAtathataovedicies al |

tested an concentratirons. Brie quantitative FACS anal ysis was
per f or med large airiBnieNaBvesickeg Bidmmulilgmellasyesiclest bipgsomes ¢an bédomember of

EGFR nol I n.th f f || f i th
ol (BT R YANOmBRBINPIdR, b foebe P e RIS ST e by
titrating pRESbﬁQﬁd\ﬁﬁ%ﬁfn%t ux 1gGon cells, and determ ne the nunber of

e a

nol ecul es’o qui ent PE by conparison to a standard curve nmade from
Rai nbow cal i bration particles with known PE density. The quantitative

lysi | ed that the EGFR f i -
appr x| nalOE/CRIE0 U ARG B TR G Pk, Selaph Bhibhysios o
fol d dil uyhqpsinfurdiibhBasirRatiobs thsrebnyan bisorbe alivéred using mviostoral

conpared by incubating with 10,000 EGFR transfected CHO cells in increasing
vol dfres, @tibpdissras mdividual cagiens|ta wiich the ceepoupe MAIECHIRHATEAUPEH f ace

di spl ayed .EGFR anti gen | C i i i i i ncubat ed
with cells o‘FO"l‘HOH'gﬁ? g'l’"gﬁﬁg Q%gééﬁeqtgaégrl%&n%t@dﬁﬁd%ﬁﬁr e{rela%sat uration at
al | anti beaydieaneantaridrorsudie pbBthershmay eRéaiBpass petyvitadp wddlEtbre, 02 % NaN3
and tenperature kept at 4C to prevent receptor .intern:illization . After

i ncubat i orpyraRLpPEO : @vhwr@ayafowﬁ@@timﬁ%'?wd@hﬁw at 4 C and
resuspended in 200 ul FACS buffer. Next cells were stained wth a secondary
Goat F(ab')2 anti-Human 1gG FcGamma PE diluted 1:500 and i ncubated for 30
mn at 4C on a shaker. Finaly cells were washed twi ce in FACS buffer and
anal yzed on a BD FACS array Bi oanal yzer Systemw th gating on EGFR
expressing CHO cells displaying uniformforward / side scatter properties.
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BACKGROUND CF THE | NVENTI ON The invention had the object of finding novel
conpounds havi ng val uabl e properties, in particular those which can be used
for the pwepasatsewn of nedi caments. The present inventi @OTHEPREVAS3IBD
conmpounds that are useful in the treatrent and/or prevention of diseases
such as di abetes, netabolic syndrone, obesity, cancer, inflammtion. Also
provi ded are nethods of treating di seases and di sorders which can be

treated i i > [, S Jpo\l i factive anmount of
2 compourlP BV HRE B amaRcrEh B8 pB R hE oo B e L o es To
conpoundssubstitutdd by paimitog! iadicats.i Tthe esmpedhdsmeayt Rirthediore e diotiphasht
active ingredients in the treatnent and/ orproph X} s of.the said (di seases
and to tHe asglasspt Q&?&Qﬁﬁgﬁblﬁ@@&rﬂﬁﬁgwgﬁﬂtﬁé qp%h%b% fO('SI‘?CLl?rV"Igr@mHF(g% ration
of a phar tl : i f the said

di seases an alésf?ch?f dgéaprbgﬁtégé%dﬁ@%ﬁ' ggg??rgg@pgfﬁlyf%%ﬁggi d di seases which
conpr i sescdprelaatbrienipstyte/draxybtaftyrimacidr paiyoghoestessiridyaestalsdi ng to the

[ ti t tient d of h dmi ni,. tiaon. i si.ngl

have { ounoVRvBRcHyBH PaBRYatRAGY oS Bod se Ty Rkel use el B8R Y ote

conpoundscﬁéoqgﬁéﬁeg{%dré?gg[tabI e for the prevention and treatnent of
tabolic syn

di abet es, one, obesity, cancer, inflammation. It has been
found that the conpounds according to the invention and salts thereof have

Vol ol SBRaRE TR B R AR R A et ehiRhabR B HLE. 1T
bel Qng t 054MnisRrERAs Sfsicttient plastr@Ifol exiendetdnelose Hoatact svithplet i cul ar |y
humans; rodents, including mce, rats and hansters; rabbits; hgreses, COWS,

dogs, cat epidetrois oftheecipisndl Thus.dobexampla. dae artive BgedichbreR
| nvest | ga}g\'ﬁ)&%sr?g\f\fhﬁﬁ &%E%B&{b ﬁ'gﬁ?o{i)gﬂo 46! ad %s&@ﬁ‘e& rPGe A& 8 tePnsanhuman

di sease. a sehsor "and regutator of cellular
ener gy hoppaghaséricaiRedicardh, (6313 8H40B6Y. S. A, "AWP-activated protein

ki nase: the energy charge hypothesis revisited" Bioassays, 23, 1112, (2001
), Kenp B.E. et al. "AWP-activated protein kinase, super netabolic

regpl at or I r j i irki n carfbkdst-eri c
actt%/ati oﬁhgﬁhgﬁ(‘?‘g[%| §§§1 o@&@@%"gf\a pr:t%i‘ﬁbr t%wéa} %@@rrggtg%?”g in states of

cel lul ar engsted sepinehents, cidams esuspensiprse latioas Thewdarsa 8optie8phor yl at i on
of target enzynes |leads to an adaptation of cellular nmetabolismto | ow
energy st festesTaRISHEPraysy @@'EOS@?SQ activation induced changes is

i nhibition of ATP consum ng processes and activation of ATP generating
pat hways, and therefore regeneration of ATP stores. Exanples of Ag/PK
subst r at esor tied trdetrment ofl thEmyecarraibry e el Assye il expranty Neuth @idct ase

(Carling D,, et al., "A comun bic j t.el i | AaGt thkat es
{ ho2Pequl &t lsmieiaR aherapl Sl Rerdl SR RaT R efedioft ez g
letters, 223¢ RImiASEN to gReaEPEMIMEAL, ithe aative trigredieot ean ibkei dshpioyadof

ACCl eads to a decrease in fatty acid synthesis (ATP-gcons at the

same ti e eftheawithracpatatinic o favelprauisaibsk PERaT S afk @@ﬁ&n‘?‘g{? R'}?Sﬁg‘? Ve
Phosphor vt a0 30, e Mel BRI 48Rt GYPARYISAAEE 8RR eads 0 2

decrease iMO'€ Si's. er substrates of AWMPK include hornone
sensitive 4 whaysnoifddsen A. J. et al. 'phosphorylation of bovine

hor none-sensitive |ipase by AMP-activated protein kinase; A possible

ant 2bi pol yti ¢ nechani snmi', Eur. J. Biochem 179, 249, (1989)),

gl ycerol - 35ph : ; ! icgtioplto thé\Mpe atdlideat ed

ki nase r ej?yg%rﬁk%;&gﬁys?@g%g[aggﬁ%ga%@%cg%fggg&g asl%'{(%ggi s and fatty acjd

oxi dat i on dy@ drope! inawkichithe laetiveingtedient ihdisseivediofsaspended iva Shilekle

acyl tranferase I s a noyel tar&et Eii ochem J., 338, 783, (1999)),

mal ony| - Comaelc i BARIPUIRI AN ageQrsmsSoleNtt 5 ' "activation of nal onyl - CoA
decar boxyl ase in rat skeletal nuscle by contraction and the AMP-acti vated
protein kinase activator -D-ribofuranoside", J. Biol. Chem,

275,305- ani Pleamateutical rmuliionsadaetad fardppeal applimstipn v mauth| so
inplicated in the requlation of |iver ism El evated gl ucose

product i orEHPTERRSY 'P%P%% %?sg’hf%?ngéﬂg‘gt%%%#‘géti ng hyperglycenia in T2D
(Saltiel et al., "new perspectives into the nol ecul ar pathogenesis and
treatment of type 2 diabetes, cell 10, 517-529 (2001)). d uconeogenesis in
the liver is regulated by nultiple enzynes such as phosphoenol pyruvate

car boxyki nase (PEPCK) and gl ucose-6- phosphat ase - GQPase). Activation of
AMPK suppresses the transcription of theses genes in hepatona cells
(Lochhead et al, "5- am noi m dazol e-4-carboxam de riboside mmcs the
effects of insulin on the expression of the 2 key gl uconeogeni c genes PEPCK
and gl ucose-6- phosphatase, Di abetes, 49, 896-903 (2000)). AMPK activation

o o o, o o o o o o, o o



More recent reports reveal ed that Akt substrate of 16CkDa (AS160) is an

i nportant substrate downstream of Akt that is involved in

i nsul i n- swormésatse9gl ucose uptake. In addition to insul iPaT/EPWNEESES on and
activation of AMPK by AICAR is associ3 ed with increased phosphoryl ation of
AS160 in rodent skeletal muscle. Phosphorylation of AS160 is inpaired or
abol i shed in skeletal nmuscle from AMPK a2 knockout, g3 knockout, and

a2- ki nasepigshddutieal foriiRmsadaptéd %Rebfﬁ%ﬁ%ﬁ%tréﬁéﬁ@hﬂ% 88- al .

AMPK- medr ated AS160 phosphorylation in skeletal nuscle is dependent on AWVPK
cat al yt i onimigterashin thedoymaiisupposit@iesoen @3emas06) ) . This cor obor at es
findings of inpaired Al CAR-stinmul ated glucose uptake in skeletal nuscle of
these mce ( Jorgensen S..B. et al. Knockout of the a2 but not a 1

5" - AVP- acphmt&%tmr:@wrhmt@tmwmé@rdn rd2ll a@hmistration in which the

5-am noi m dazol e- 4- car boxam de- 1b-4 ri bof uranosi de but not

contr act |¢arrlehaw¢$tang$ ircaseligsormsisers 6RAISERAWIRINIAING 3 Pastigle sizghder 279,

AVPK i retabenly UPEbe 2rEpal FERrE BFREF o brt Rk RamanoT) |

t hese netghrehi shuffitegken nreOnyGEp@fhﬁQMentwmthe%ﬂélsparepagese@n’u aver

gl uconeogenesi s and |ipid production, while decreas% ?q\tge atic }_\Q&%

deposi t i opontainer septaiRiEg the powdskiheld P'@ﬁe to hhtE”Pﬁ%r N PrEniga e and
l'ipid profil AVBidy the

regul ati off raﬁn%r%ﬁrtstrr% y cerﬁsral? é&yu oI e{FEQgI'?efedner gér met abol i sm has
becigne apgatsstance éhcmsasétamlve-h@tremeet adiuponytrewdmnure:dl hor none | eptin

| eads to a stinmulation of AMPK and therefore to an increase in fatty acid
oxidation in skeletal nuscle (M nokoshi Y. et al, "leptin stinulates
fatty-aci LorRL & b tAYRoRadARlidRY 19§ RibBIdtidHAeRcomNat ur e,
415, 339 %98@%@"“&%{ %H@g%qdrﬁ%aénde%téy?%dr pocyt e Ider?s{/ed hor none | eading to
i nproved pasdfimgiy particudate dugis dr nast&bmAthhwamb@ geseratgdihsanaisdyPes

str mul at ed. AMPK Li ver, and skel n t al.
adi ponec®f Presehfief tjl??eﬁfsﬁ'&so‘@’ &Ff‘ﬁ %ttrfei?g‘l‘@%% c?ﬂfi?\g/fﬂ%tgr oxi dati on by
act atr ng AMP-activated protein kinase", Nature Medicine, 8, 1288,

Tomas E. et al., " Enhanced rruscl e fat oxidatijon ang %ucose
transportPhyrmma:agmmmlatrorwomamedzf\eer@@Inaioadrear%tﬁlsﬂna%@ &%%bi ti on and

AMVP- act i vat.ed tei n kinase at, P The
activati of" B‘Ptegﬁ/gl’?si R?StSﬁ‘ng @%ﬁ%m ceg @éggn%%?%s E)fggﬁﬁsd%ééﬂggnt of

i ncreasi ngypRliAtidry. AWP level s but rather due to phosphorylation by one or
nmore yet to be identified upstream ki nases. Based on the know edge of the
above- nenti oned consequences of AMPK activation, profound benefi ci al

ef f dever,

dec ase\é%ﬁmgggﬁfé&aqg‘#'ﬁ'@g%{egggé%?%&eeﬁ%ng?évf\g%rﬂaga?ggwgggﬁgggﬁg gl ucose
out put angquepnouadnce-afleqisstesie injeutiostsadutionsanamprising @intieyidanti bi t i on

d/ duced f | il ¢
S cose ool S ol BFopf o Bt PhaBb B, oo
gl ucose h?&ﬁ@%ﬁﬁé&oﬁ%ﬁﬁ% bRod 6f€tF|é'Géd:|9reﬂt fo bBtreatad-aamd aquedd yoer i de

accunul ation, to rnproved insulin action. Finally, the increase in energy
expendi tumnszmndcmslsiedletw&»edemaweldmmbuwpwwuSpﬂﬁel%mdr‘?a@'i‘ n of

these effects in |cs icantly
redédee thdh 'Pk%’kerﬁo?ﬁﬁgghm& hﬁn%ﬁ 8 mrsger (ﬁib §e33@8%%%v%&g@tg@ E%r es in
rodents s st e le@narm vigls, and stéfddeit fredze-dried

5-am noi m q%ﬁ%f'eeﬁsjfar boxalran%(?g%dﬁgpga% et%f?. fnlr :nosr dse i.nf usrr n on in vivo

gl ucose nt{tyabbillsedﬁ state mnthahdnbrdb@@ of thgrsterile sagngr bquidgier 1076
(2001), Son d cl eosi de
2 ven: gttty B eSioR BB P Rertaf eRRuR st"gﬁfe%é@ﬁ?

(ob/ob) mce" D| abetol ogi a, 45, 56 (2002), Halseth A E et aI Acute and
chronic treat rrent of ob/ob and db/db m ce wth Al CAR decrge

gl udbse cdnjestion golusiess arBt PEReRSIONSPrapaad 8 ageeEdangsth %lrec'ﬁ)%af'zooz)
Buhl E. S. reduces netabolic

di stur bancteesb%?%ar?%mg \%é}gg e |I§érsdgpgél&'|%§pl aying feature of the
insulin resistance syndrorre D| abetes, 5 1, 2199 (2002)). Until recently
most in vivo studies have relied on the AVPK activator Al CAR, a cell

per neabl e precursor of ZMP. ZMP acts as an intracellular AMP m mc and,
when accunul ated to high enough levels, is able to stinmulate AMPK activity
(Corton J.M et al. "5- am noim dazol e-4- di carboxam de ri bonucl eosi de, a
specific method for activating AMP-activated protein kinase in intact
cells?", Eur. J. Biochem, 229, 558 (1995)). However, ZMP also acts as an
AMP m mc |n the regul atron of ot her enzymes, and therefore not a specrfrc
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that treats key conponents of type 2 diabetes and the netabolic syndrone",
cell Metab., 3, 403-416, (2006)). In addition to pharnmacol ogic

i nt er ventworzpossse®pal transgeni ¢ nouse nodel s have beenPd@EEPR@psBssh t he

| ast years, and initial results are b@om ng avail abl e. Expression of

dom nant negative AMPK in skel etal nuscle of transgenic mce has
denonstrated the Al CAR effect on stinulation of glucosetransport is

dependant : L vati ( o " Rol -actiyvated protein

ki nase i Ht §éﬁ$§@5§?’§§5¥;ﬁét él‘pé%%&%gﬁ?ﬁ%abaﬁgggfe&{'ar %@S@g{)h‘?ﬁ skel et al

muscl e", ddstiedras, thelibrmiflatidA8may 2186 Lomprisenothehegehty esdal kethe adt caused

by non-specific ZMP effects. Simlar_ studies in other ti SFeu s will help to
e

further owith reshact te HiseaticHiaedyrs ohjasiulation; Siysfor examg BYiREPIhat

phar macol ogi t ' WML ' j e nmetabolic

syndr one V\?\ngltc ﬁ a|Ehc'r‘;rpslru ggé@@fﬁ&%@?@ﬂgtﬁ“p?mﬁﬁ’é? gﬁ\g{rflsisamdgggffﬂ reduction in body
weight. To qualify a patient as having netabolic syndronme, three out of the
five following criteria_ must be net: el evated
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130/ 85y therzpeuticaliy effrrtye ArpeuntafR eonPeHpd @f the\p AVEH8Bi ty above
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defi ﬁled %)c)i/&lgenrc%%e%ée In t?‘?’%ﬂ%@?fdgg@ﬁgz&%’bﬁg% {Iﬁg%%'gﬁggggﬁﬁf[‘fﬁ
chol est eriple ehewot@nimal, terprocise dBeage dbnditionem)ich Tequitgsoireatment, conbi ned

ff h be achi eved h_activat | f in.a. nati wh
qual i 11 esin thavvRguitBare oL yriamarausn and edineid ot R, . 'C°
target. Shhgw @ﬁih%el9‘zde%fpn;ﬁn€§9o)}3lﬁ@ﬁrédm‘§m&%m véte HowRVes sdrpsffedtive

uncoupling protein 3°(UCP3) skel'etal nuscle (Zhou m et al., " UCP-3
expr essi oamionnt kb4 epaipaunsicaceordingdoitte divestionds generaiydnthe rapge from

AMP- act i vat ed tel Kj " A . Physi I b., 279,

E622?C( Iz\ééd)etf ﬁi@"ﬁ/&i’* Sﬁifgp&rgl%ih%r%@bﬁé(na%\?\gﬁ bggﬁ% gﬁ ?om reactive
' i kghasbb tmyb
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" AMP- act | Vhusdherastied!arewalseersiaysion anyadi r@arrwa'e%@hﬁé F%kgt&bﬁlé%‘%as e,
FEBS Lettgé @78 %1}4?% 3?@5700(&‘ggmreQM;@&%{E@S@E‘{F&%?&HN%@@%% be used to

irrplrsbve I tory st ens. e Inregulating the mMlfOR
pat hway. mﬁ)ﬁd‘i@ dbs‘fee@rrt?ybd_jmwﬁnlyeinldmﬁmef(rjpiart—sloaedx(aguohle@mlfalt or of _
rotein synthesis. To inhibit_cell growth and protect . cells fr tosis
Pnduced béxgm&)é‘é’osmﬂe@aflqu&rf,‘veA‘RfFﬂgbﬂ%rs%rsgﬂ tg'?gb"er%@c' dﬁ“y#ﬂﬂ%%?‘? er])d
Ser-1345 | ' YA i gynétionaihi bi t
el 'séﬁ{&e?\?m'oéni‘ﬂeci%glﬁlﬁ%mﬂbéfya it %g%%@ona@ﬂa PRgsidicecElyauntoriathi bi

mTOR In I'ts mfOR action by phosphorylation on
Thr - 2446. gEhustiveAriiedfnetirr e determined as dbe fraction obthes effeetivecamorpt ot niror

to limt tei t hesi s. AVPK lso b t i ,
Londers K CompeURBReEPIdng H i Iveafiod Bef e it AR LR e e Bidtimhar RNy
pat hway . E@Eé& %'Fé‘%ugéblé%} HEStrERATAT of Stther! doritidNs rAERREhed bbovat ed t he

cell proliteration both in vitro and in vivo studies (Gri R R ,"5-
Am noi m dazol e- 4-car boxam de-1-beta-4- ribofuranoside inhibits cancer cell

prolifera i jtro and in vivo via AVP-activated protein kinase (AMPK",
J. Biol. 5)). Two reports link the treatnment of netformn with a

| ower risk of cancer in diabetic patients (Evans J.M "Metform n and
reduced risk of cancer in diabetic patients", BM, 330, 1304- :lt305. .ﬁ"ZOOS))
The2act i vaitieiollowing\exarnplealitustrata she snengiapwithast hewevere ipHEGst-o%r t he
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prostate Ny cancer ce di's rkedly increased rate
of de nOVQ(MﬁFNro%@HdréSYthqﬁreemgeelaeedpve's:sledrmga waight Basis, urnigss

I nhi bition of FAS suppresses cancer cell proliferation and induces cell
deat h. Thuhemyisxmationgdi on and i nhibition of FAS activity is a clear
target for L TN r ghkiveasl ons it has
been descrll-rgégg&gﬁgﬁhggéﬁ%kgégg% AI\/POI%és ct Fb\ﬂ; t\g? tiilg??mg;ti - iygf | ammat ory

di sg@gses. tbthhigaebeen observed that Al CAR attenuates the production of

proi nfl ammat ory cytokines and nedi,atars i I I . I | e
2004, 24: 4¥he bﬁ‘#‘)’*, SPERUER AR %%“"ﬁﬂd‘é?‘"%réjﬁ’H%’i ﬁvghg%%ﬁ%a%é;g*gﬁ%%w
progressi%gﬁ%%.hkgkging infiltration of |eucocytes across bl ood brain
barrier ( 8 . th. Et al. J. of Imunol ogy 2005, 175:566-574; R
Prasad et al. J. Neurosci Res. 2006, 84:614-625) and it has been suggested
recently that AMPK activating agents act as anti-inflammatory agents and
can hold a therapeutic potential in Krabbe di sease/tw tcher disease (an

i nherited neurol ogical disorder) (S.Gri et al. J. Neurochem 2008, Mar
19). PRIOR ART WD 9512417 di scl oses 1, 4-di hydr oqui noxal i ne- 2, 3-di one for
treating or preventing neuronal |oss associated with stroke, ischema, CNS
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CONR6R7, CN, Ar or Het, R5 denotes H or Al, R6, R7 each, independently of
one anot her, denote H, A Ar or Hetl, R6 and R7 together al so denote
(CH2) m Awvocemtse®9Iphenyl , napht hyl or bi phenyl, each ofPCWmtPeH9i083538
unsubstituted or nono-, di-, tri-, tejga- or pentasubstituted by A Hal,
OA, OH CHO COA, NH2, NHA, NA2, NO2, COOA, COOH, CONH2, CONA, CONA2, SC2A,
CN, C(=NH)NH 2 and/or C(=NH) NHOH, Het denotes a nono- or bicyclic

tome. arinehiayebersoteriaRaTly FALT BREHER B A7 Kohdnt sbfles alooadiy o) °
CQA, mﬂeté@@%ﬂ@‘mé&i&ﬁ’g{)pbﬁi’s (Y wWRIAZ meelirEd o \NBuarCSRiBAtiRa Bloek. =0,

Het 1 denotes a nono- Icyclic unsaturated or aromatic heterocycl e having
1to4 N Oand/or S atons, which rmay be nono-, di- or trisubstituted by

Hal, A o9 , \ HA NA2, CONH2, CONHA
and/ or C%@%_'R de 'oygg%x{br‘é E'M“'@%%@%‘&”gﬁ%yhaw ng 1-10 C atoms,
i n whi ch masiBbNOM, Baaratiopbendl @6 gnatidn, 1CdRatyidilmidarale (92 g)ericaced by O

and/or NH and/or in addition 1-7 H atons may _be replaced by OH, F and/or
d, orderetrabydrpfurgary - hhlisiglloxed 804nipntes. Ahegenlyenlds (RBIONAE hEWes

branched al | - - I = .aced by
F andr or "e0e BREshRe 20 tHepREninh YolE ikeninlo Sy EBIBITRG ot

phar maceyrize! ik yartase witls dM agasdus hgdechioivesautidrg rdrigld overcodiimg m xt ur es
thereof in all ratios. Some preferred congounds of %Pr{)ml.ao(.l) are sel ected
from t he YRhggesaNd eonpanirated uRdRy MREHMnHRaCTHAe sold QPaNed Scet i ¢ acid

2, 3di oxo- i o - , y-1
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, 4- di hy drigg NMRXBM3®@-c%, 300iNHe). Sfpipyrr 6:60-(n,, 2H)i6n@t (sd, -1H), 10.21

, 4- di hydr oqui noxal i ne- 2, 3-di one, 1 4-dinethyl-5-nmethoxy-1

, 4- di hydr(eGUIYdRa0% he-11)314i&nes, 13)2- di et hyl - propi oni ¢ acid 2, 3-di oxo-1

, 2,3, 4-tetrahydro-qui noxalin-5-yl ester, 8-methoxy-1 -nmethyl-1

, 4- di hydr o- qui noxal i ne- 2, 3-di one, 4, 6-di hydro-1

H pyr i do[ Bxdmplens a8-Hyalrdx9: Batdihydeo-pgridal2A«plyrazine-2,3-dione

, 4- di hydr o- pyri do[ 2, 3- bl pyrazi ne-2, 3-dion 5- et hoxysal ¢ | -

310 nycr SiaRnAaniifien o Baine A S5 orPiB AN P o) i GdhEentrated

, 4-di-hydr oaul §) X ghiniishia s%hﬁiomqooﬁnLgrsfbﬁilfws/d@yQ@w)loic in a sealed

, 4- di hydro-qui hoxal i ne- 2, 3-di one, and pharnmaceutical ly usable salts and
st er eoi sovessel.t Hee eedctionrrobdureng partialyreencentiptast then e pregipitde The

invention_relates to the ca ungds t . . 53l f and
o a pr ocludis colgelstopeRlER T nales sl sl M dtaic VG F4 b1 pBEORAT TG
to O ai mgdiid walGuRaneaarBit 164l1 gnugabl e salts and stereoi somers thereof,
characterised in that a conpound of the fornul Rr-"2,

a (Il%in whi ch RI-.eé_'_
RG20 X, Y'HNMR (RMSO-the 308aMHz)so (rrmka78ddi AHY BRk(d, 1Hy 1-68ésetHhi th a
conpound of th fghgula (') in which L denotes C, Br, | or a free or
reactivel 90 { Iy nodified OH group, and/or a base or acid of the
formul a | gisy ©OMME HreAoLS cBripturef (1.1 §),SW% pall&diupoundariodn {200 ing)imnba (11)
are com‘rerslct:]é%l [y a\%i I gbl e (chem)s( Gn{g)L Fl uorochem Acros, cl{ﬂnterchi nm or

synt hesi z edxtoye pbmasbanaitimethydformanyde (2QanldgR mle) i SUFESHICR %N of

ant hranylic derivative d [oF=Ta)] e Stk - J.
Sunberg HeTFER R0 SEhere a1B5 T gy ST SpMIBR Siitrec and BioRERs
derjyat i veemBoBd amdenradiced presslle. Ahkydrade selidis excrysteliimed rooycl e such as
benzene activated by an electroattractive gro S njtro group, a

car boxyl i enefhaopi} 558 mé of erhrara $qlidis OM%F%‘?A@%} ﬂé‘ﬂ&?@y , i mdazol yl ,
OCH3Or OC2HA. 0 4l . rei@l |y avail abl e
(Acros, | nﬁﬁwﬁfwﬁaﬁé‘% %%‘eém{ﬁ §e155 %’f qfﬁ’eﬁgmﬁﬁu ) add by a
nucl eophi Igigp addhki stBvicasadnep@ind (559pgyand oixali¢ acid dihydrate (1.96Ig)énta
preferably in an aprotic solvent nore E_ref ra]glg i n tetr%h%fﬁirofuran t

di oxane, tsoluliomeofAM Zopieors ydoeehiews a '9556'@ ) gre hegted @lreliuspverdites ¢ o
24 hours f : ] - j itl A IS are,
For “Bocap! 6 Riyatiels (et ufgeibinkls Recished AL it Wethr B0Y XE

t ol uene oraceyAten250 ey of & rizrle dréwrdsolchwbrmebtained) MS: th7i8ch(Mrbet hyl ene,

1, 2-di chl or oet hane, carbon tetrachl oride, chloroform or dichloronethane;

et hers, such as diethyl ether, diisopropyl ether, tetrahydrofuran (THF) or
di oxane; glycol ethers, such as ethyl ene gl ycol nononethyl or nonoet hyl

et her, ethylene glycol dinethyl ether (diglyne); ketones, such as acetone
or butanone; am des, such as acetam de, dinethyl acetam de or

di mret hyl formam de (DMF); nitrites, such as acetonitrile; sulfoxides, such
as di nmet hyl sul foxide (DMSO); carbon disulfide; carboxylic acids, such as
formc acid or acetic acid; nitro conmpounds, such as nitromnethane or
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Prodrug derivatives is taken to nmean conpounds of the fornula | which have
been nodified, with, for exanple, alkyl or acyl groups, sugars or

ol i gopeptwoesowrsewoshi ch are rapidly cleaved in the orgarCImre@9fnessast he
active conmpounds according to the invgption. These al so include

bi odegr adabl e pol yner derivatives of the conpounds according to the
invention, as is described, for exanple, in Int. J. Pharm 115, 61-67

SN N e T

bi ol ogi caﬁhy active compound) as a result of spontaneous chem cal
reacti on(s) enzyne catal yzed chem cal reaction(s), and/or netabolic
cheni cal P@et‘éMFb({QM}SOmb,e?@ﬁrMszl&Eppm}f‘f@c%‘aeda‘lrﬂiuh@ (Chidaht1.2Be anount of

o mod o - PaazuRei 2 Bestiie BRldMRGY o, Tor exampie by & o

resgar cher or physician, in a tissue, system aninal or human. In addition,
t he expression "therapeutically effective anobunt” neans an anmount which,
conpared with a correspondi ng subj ect vvho has not received this anount, has

the foll cos C t nent., . j W& tion or
el i m nat f’%@rgpi ?’gﬁ'ggéox%)?gﬁleghiﬁ HF Bhu'&oﬁ)?#ﬂ"{aqu 30&@? segr der or
prevent i ofiepf1. 9 @lémt)hetﬁtﬁﬂ@csroaﬂ;sﬁeﬂwba¥12eﬁhu©tpmyn(2 B8 grargr 46% of a
di sease, condition, disorder or sid fects or also the reductlon in the

progr ess ajuepus reethydaminendit. 1 61k )on raet@nebis0 mhed ishpatedats0°C
"th t || i
of ke veoraspianc et SEEs R s Bhsh SRECPE Breciurs MRdIHR thlide kel 21 °

relates tgp mtététtﬁ)ﬂ%c@ftatbhﬂ?héwgahﬁ@d&lmoﬁ isavdshretiviah Watectiveni dried overne

invention, for exanple m x of two diastereoners a Ielnthe
ratio 1: 1sodlumzsulnh@te f«wd Spllsl (213319) crystaisesy a efl'GmPVa?Hég?f n&

parti cul arl t | o] |

radi cal s \mmﬁgby%r%?? h'\ﬁ”ii &)psr{'ﬁée% ?rbgﬁ n:ggg re i epeK%ent "of one
anot her. Abov@, ary; babqy, 1H)e7 eadideah bl)and paraneters Rl, R2, R3, X, Y and
Z have the rreanl ngs indicated for the formul g’&%ﬂ"@ unl eﬁ (ri 8@ é

i ndl Tat edStamar e previode setid 63.4B1g)1and 0% a‘é N §ar 88? Bnched,
and has 1 | yh&lenot es

met hyl , mﬁ%‘?\%'}%g‘g '&')ngre 57“"6% uvge %&rggg?l%?lﬂgg?hé:&?grﬁ@?l?hsec butyl or
tert2 tZ)UEI yholﬂ:uulnﬁshﬁlmleﬁaal\mrfyﬁnmeamqnlre S?]IveBT reyriO\Badrgnduqﬂ nas gugied pregsure. 1, 2-
or i met hyl pr opy e exy -, 2-, 3 or

4- m23t h%/lhphgrﬁ?pfalb'qck sod gre gbfpf"]?pfy . tzqu §r 3, ﬁ ﬁli met h?/l bliztgil %
or c-ethy $HYr ®0B! (b -
or 1,2, 2- t@ﬁ%m%ﬁé urt gﬁw?QL?gbI@ f(%r gjla?(%rpl e}y tri f(l aoro)}ret hyl .

A vegy para,tmc%qH)y a)ﬂsf(drﬂb)ﬁﬁ&lﬁdlﬁs );8.88 (ddhabing 1, 2, 3, 4, 50or 6 C
atons, prefera

sec- butyI Sf@ﬁsﬁt]— géaoiﬁﬁgtiﬂh OL'rT\éﬁ{ao‘EgQP PP&%@‘P@%WSH%@W;@%@?O& hyl or
L 1.1 téH( |PR Qﬁ\ﬁ%'qfegfgégwf%ohl&lé)é@iﬁe(ﬂGG'rﬁ(L)d@rTéQ’ﬁﬁeufmrréﬂmhed or

br anched at ons H atonms may be repl aced by
OH F andboerr@ht (Dhelprebipytbtajf@mmeebumerrmm@mg@ﬁntec‘@élﬁb%l;yféw"tedr\élahcal of 3

el o WeseH Bl i S Lol SRS 2T
NH, “pr ef er ab WHG%W&% I\ﬁ?mﬁgCIgsrA%pd?zot gsxgl kyl, is

unbranche@s@ﬁ(d)ela-n)) 7013 tddyriched ;) antbmaﬁ)l 2, 3, 4,5 6 Catons. A

preferably denotes nethyl, furthernore ethyl, propyl, isopropyl, butyl,

i sobutyl, sec-butyl or tert-butyl, furthernore also pentyl, 1-, 2- or

3- nethylb 2- or 2,2-dinmethylpropyl, 1-ethylpropyl, hexyl, 1-
2. | lﬁ,}sl%,&aﬂﬁs?%%smyl 1,1- , 1,2-, 1,3- . 2,2- ., 2,3 or

3 3- dlnethyI502whaUaacbmn2 ethylbutyl 1-ethyl-1- nethylpropyl

LS oSt doa e RIS i Fe i Bl e ey e

denot es_aldoghndimisnsr férmala(lf’onto‘lAMFﬁ( Brot6inGrédambinapt ef prahl y net hyl,
et hyl, propyl I sopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl

hexyl , trlfluoronethyl pentafluoroethyl or 1,1 ,1- trlfluoroethyl X

pr ef erably denotes N or CRA . Y preferably denotes CR4 . Z preferably
denotes N or CR4A. Rl preferably H A or COA. R2 preferably denotes Ho r
nmethyl. R3 preferably denotes Ho r nethyl. R4 preferably denotes H R6, R7
preferably denote H Gder A, nost preferably H Ar denotes, for exanple,
phenyl, o-, m or p-tolyl, o-, m o r p-ethyl phenyl, o-, nor

p- propyl phenyl, o-, m o r p-isopropyl phenyl, o-, m or p-tert-butyl phenyl,



4- or 5-benzi mdazolyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indazolyl, 1-, 3-, 4-,
5-, 6- or 7-benzopyrazolyl, 2-, A, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-,
6- or 7- wormegirazolyl, 2-, 4-, 5-, 6- or 7-benzothi az®CyIEP2@9/003538 5-, 6-
or 7-benzisothiazolyl, 4-, 5-, 6- or JFsbenz-2,1, 3-oxadi azolyl, 2-, 3-, A,
5-, 6-, 7- or 8-quinolyl, 1-, 3-, A, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-,
5-, 6-, 7- or 8-innolinyl, 2-, A, 5-, 6-, 7- or 8-quinazolinyl, 5- or

6- qui noxal,i N I ) - - e, A i , further
o oo ool regampiiantameR ending ek SiRERZL infE: CofPHie Bis
, 3- benzotanatvaaalin 4itroby LEBA pidr 13, dnzydnd aotvivadétermindliopl . The

het erocyclic radicals can also be partially or fully hgdrogena d, Het can
thus al scAAMBKoerzyme achyilins ere assayed\ayrsing A Delfia teghnglpdy sAMiF | | 2 5-

di hydro-2-._.-3- - tatr Q- = foldr
1, 57 i ox T RITIE FTeF ars et ol ARG pratel PN Pngs bufer,pht

- 4- 501 -SF_Fly/g_trDﬂi%uMﬁHFd'rémctivelgz)in thépreséngzoﬂa sy:nthé;icmegptﬁiq(/jl, i 2-2
or 3-pyrrolidin t et -1, -2- - azo , - ro-1-, -2-,
25 2 P sl (AARARSAAT AR, S AMARA SRS dnCachiatert i

L 4 di hy it ilutcns, Rebiofiths erYhiidted b%ztt?e 3dAitioRl SrAMPKASH=100 Ag). - 3-
-4-, -5- of -6-pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or

4- mor phol Feildwing etiximigy the pates ware amcubstey fam3l min ad ralirotamperature.

1, 3-dioxapn-2-, -4- or -5-yl, hexahydro-1- -3- or, -4-pyridazi :

hexahydr o=Azyme ?PE'V'?ﬁWa&rgiséyﬁ%Yﬁ%?%W‘,érE'-‘Ph%P'bc}seé'-P‘\éi%ﬂ@&?pry{§| ,

1,343 4-t H& duantitg of phdsphaté-incorporatefi-into: the ANARRAUI nol yl

1, 303 4- t@%%gﬂﬁ o-dI f{n’ % , PS- ,p_ 4-, - 5-%, -6-, -7- or -8-isoquinolyl, 2-,

3-, 5-, O6A¢tivity :or 8- 3, 4-di hydro-2Hbenzo- 1 ,4-oxazinyl, further preferably

2 5 e AR oSS g of o 1
(di f1 uor ogBYARNER T dRIN {bashl 3rctiiny)bftMPZelturahsdbstrate Pay 80 1R).3- ( 2-

oxonet hyl enedi oxy) phenyl or also 3, 4-di hydro-2H 1 , 5-benzodi oxepi n-6- or
-7-yl, furthernore preferably 2, 3-di hydrobenzof uranyl or

, 3-di hydpo-2- f . : I | d
ot 1 & ROy E gDy B R SR AR A0S (PR ICHE 180, ) 1

denot es pyroalor Higérn di nyl, furanyl, isoxazolyl, imdazolyl, pyrazolyl,
oxazol yl, TE\yr r ol thi azol yl, .isothi
The

|, . olyl, thienyl. triazolyl,
tetrazoly th&ai?év\rlng @QHERQH’H’&UH'ﬁfatﬁaﬁi‘%\éé)ﬂ%g@?'. "I¥—|¥{IT ﬁFgY@F ably denotes
pyridyl, pyrimgdin faup ag LS (b3 Big2z3on),, pyrazolyl, oxazolyl,
pyrrolyl, tht a;gw/%?xygo{'Mdé?gﬁl?%?é%é/neﬁ Hﬁﬁzo yJIlo, tetrazolyl, indolyl,
benzi m dazol y| syeticrstig 2l 3tHioxAct, 03] nglrahydroequineeslin-51y! esteat €20 % n
particular, to the conpounds of the formula (1) in which at | east one of
t he2@ai d radi cal s has one of the preferred neani ngs indicated above. Sone
preferred gr SO RafftBESRRSS pRpdrfod! | owi ng
e o i RE RS, g BN pai8 Yo PRaftBtaRREf pRpdr (1) and in which the
radi cal s not designated in greater detail have the neaning indicated for

the fornmula |, but jmr] "‘f’iChh@ la X denotes N or CR4, Y denotes CR4, Z

denot es NEXantpig: A; injegtion ViRlSot es H, A or COA; in lc R4 denotes H; in Id

A denot es Agw&ﬁ&%?q'g@r & nsbm ﬁu};lfaaiehﬁawwd tRedhastion andBigchf 1-7 H
t%/ OH, F and/or O ;

atons may be repl ace inle denotes N or CH Y

dengses Odisadliuterydesgdéhmhosphateicd Ldf biglisitieg ovates ismdsted tpHRS5 R

denotes H, A , R3 i : , denote H
R S enscts e ArRadaricack; Sk BRERED HERstaa it el s, fonoL e H of
1-7 H at 0f7r§?o U@l AsaE dandidnsamngéaied Undepistetitaebaditions! Batky!

havi ng 3- atons, A denotes unbranched or branched al kyl having 1-6 C
atons, i n injection vial centainms mapf setiveingsed@@nby F and/or d; and
pharmaceutically usable salts and stereoi soners thereof, including mxtures
thereof in all ratios. The conpounds of the present invention nay be

preggr ed igkﬁnpmgesnﬁpm wel | known to those skilled in the art,
including, but not linmted to those descri beg_ bel Otg’é or _throu
t

gh

modi f i cat iAmixtere phad@ afcamasyePoERRHE)t AerBingdSr 'wmxoa\uva@* A8t o

t hose skilled i : r i i i osed in
associatio y%i I%ﬂtﬁ'ﬁ%ngjr{e‘ts@ng 8? %@%%P%ﬁegggﬁggﬁgéﬁn%fgg ggﬁgﬁggl‘d&rﬁc‘\dﬂ ced on
any scal e,alioR@dudi dubl NEAtH gupposipracpntaing 2Gmagnof Rictiveyingnedieot.t i ki | ogr am or
commercial industrial scale. It will be appreciated that the conpounds of
the present invention may contain one or nore asymetrically substituted
carbon atons, and nmay be isolated in optically active or racem c forns.
Thus, all chiral, diastereoneric, racemc forns and all geonetric isomeric
forms of a structure are intended, unless the specific stereochem stry or

o o r . - o, o



The reactions can take place over a wide range of tenperatures. |In general,
we find i [ent to carry out the reaction at ate from
00C to 15‘88%8§b\r/rl§rgéeogpreferabl y from about roomtenperatu?g%{@E%@O ? The
time required for the reaction may al s87vary wi dely, dependi ng on many
factors, notably the reaction tenperature and the nature of the reagents.
However, provided that the reaction is effected under the preferred
conditions outlined above, a period of from3 hours to 20 hours w ||
usual Iy suffice. The conpound thus prepared may be recovered fromthe
reacti on nExampde & Selwfiom i onal neans. For exanple, the conpounds may be

d istidli ff.th l.vent .f th tion mixt it
necesear y, Rslubris Rt SR Sabhiteiedtacondtets fdirke ur o,
pouring t hgertrRw, GL38 grﬂfwm{m‘t folH.0eb fy PleiftNé’zﬂlﬁ’@!?- Wt Rand 0.1 g of

wat er -i mm sci bl e organi c sol vent and di sti ng off the solvent fromthe

extract. Adenzalignrivmchleride g 840 ol fdidistilediweafaredhetpd isiadjetedpor.8i ed by
i .echni |l izat)on,..r ipitati
or "t e var PR RERRHES S0AE on BT AR AERINR Y otdih Ui ShERRE hy or

S, su
yoR &

prepar at i vige UBkd it Gyeforahsosrs a@pephy. Pharmaceutical salts and other forns

The sai d conpounds according to the invention can be used in their final

nonsalt form On the other hand, the present invention also enconpasses the

use of th i he formof their pharmaceutically acceptable

salts, mh?%ﬁaﬁgﬂgggqgégbeﬁ from various organi c and inorganic acids and

baser) by p5OC espotsn kotveirgretieat attordiftatothednvention sreamheant with @95t
forms of the cor[poundcf of the fornula | are for the nost part prepared by
convent i on@l VARRINEINCeraseRic SORPBIPNS: of the fornula | contains a car boxyl
group, one of its suitable salts can be forned by reacting the conpound
wth a suitable base to give the correspondi ng base-addition salt. Such
bases are, Example&rlabletd kal i netal hydroxi des, including potassium

hydr oxi de, ,sodi um hydr oxjde.and |ithi um hydroxide; .al kaline earth t al
v oxi desA TBe el s Pl AR FINeRIEnLAeAr G iy Ve Ride A Ko RLAFRE: a

al koyq des, 4 H0kg BSOS SRAEIRST DWY StBRXAGL0ANKS BtBriisRRAérateaRd var i ous
organi c bases,” such as piperidine, diethanolam ne and N-nethyl gl utam ne.
The al um npresssdito givss tablets do apmnvestionaltmanner imsuch a way thakeaghk tablet
included. In the se 0 ertain ounds of the formula | acid-addition
salts can B@?M@"@/O{?éﬁﬁ 'ng?(ﬁé e conpounds with pharmaceutically
accept abl e organic and inorganic acids, for exanple hydrogen halides, such
as hydrogen chloride, hydrogen brom de or hydrogen iodi de, other m neral
aci ds and Expmppdrid?iagess ts thereof, such as sulfate, nitrate or
phosphat e i y. ft%'éﬁnfe

et haiﬂgsul fgﬁgltegsféo“l%ﬁgg%q’fa Zéré%dgl)é%gﬁé;@? fegﬁéséﬁ %)%at e, Z’H&%gtg ecfﬁlo? gani c
aci ds and eomvertiopatimamneakith & beatnd of sumbsespetatd ataech,ttald tragaoactt at e,
tartrate, maleate, succinate, citrate, benzoate, salicylate, ascorbate and
the |ike. ABE&VEi ngly, pharmaceutically acceptable acid-addition salts of

t he conpounds of the formula | include the follow ng: acetate, adipate,

al ginate, arginate, aspartate, benzoate, benzenesul fonate (besyl ate),
bi sul f at e, EnampleiGeCapsalesde, butyrate, canphorate, canphorsul fonate,

capryl ate, .chloride, .chl or ohenzoat.e, .citrate, .cycl opent anepr.opi onat e,

i 6 Toonat 8 KatharivB SRS mscardiy 16 bid,BuRptdy are FimRE R RLEY

et hanesul f g@@ftiﬁe dapaBlcatif a ShastiBhal MahhePm S0EH § v that eBah aapyakenat e,

gl ucohept anoate, gluconate, glutamate, glycerophosphate, hem succinate,
hemi sul f at epntaénst 20039 of thecactivedngrediepur at e, hydrochl ori de, hydr obroni de,
hydr oi odi de, 2-hydroxyet hanesul fonate, iodide, isethionate, isobutyrate,

| actate, |actobionate, nalate, naleate, mal onate, nmandel ate, netaphosphate,

nmet hanesul Exanile HEARPdRBEOat e, nmonohydr ogenphosphat e,
2- napht hal enesul fonate, nicotinate, nitrate, oxal ate, ol eate, pal nate,

pect $that e, Axalgtion at ¢ kapanactive iagedientacsrydips dpithe iventignda SRt
phosphonat ¢, .. ‘ a1 b 0. e r ekl

Furt her nor g!d@ﬁ%gg'g%tg?ésa %g"eo{"lt%ﬁg’ @%‘r’r%%hrﬁgg%c%@? élugegs ' @tp:n M%EP%grletri on

i ncl ude al gterite gondition®andrseated ahden stedlepesnditiores) Hddh) ampoale(dditainisi t hi um
magnesi um manganese(l|1), manganese(ll), potassium sodiumand zinc salts,
but this id08g of acbygi@redieptpresent a restriction. OF the above-nmentioned
salts, preference is given to amonium the alkali nmetal salts sodi um and
potassium and the alkaline earth netal salts cal ciumand nagnesium Salts
of the compounds of the formula (1) which are derived from

phar maceuti cal | yacceptabl e organi ¢ non-toxi c bases include salts of



N, N' - di benzyl et hyl enedi am ne, chl oroprocai ne, choline, diethanol am ne,

et hyl enedi,amh,R%sado met hyl - D- gl ucam ne and procai ne. Thepeﬁﬁﬁ?@ﬁﬂbﬁﬁgn salts
of acidi c conpounds according to the inyention are prepare 6y bringi ng the
free acid forminto contact with a suffPcient amount of the desired base,
causing the formation of the salt in a conventional manner. The free acid
can be regenerated by bringing the salt forminto contact wwth an acid and
isolating the free acid in a converRatenflClammsmer. The free acid forns
differ in a certain respect fromthe corresponding salt fornms thereof with
respect to certain physical properties, such as solubility in polar

sol vents; f{or ARQRYERRPEEtHe folMBId Q?/enti on, however, the salts otherw se
correspond to the respective free acid fornms thereof. If a conmpound
according to the invention contains nore than one group which is capabl e of
form ng pharmaceutically acceptable saltss of this type, the invention also
enconpasses nultiple salts. Typi cal nufﬁiple salt forns include, for
exanple, bitartrate, diacetate, difumanpte, odi meglum ne, diphosphate,

di sodi um and trihydrochl oride, ¥t S ¥not intended to represent a
restriction. Wth regard to thatl staled apove, it can be seen that the
expression "pharnmaceutically ac " inIxhe present connection is
taken to nmean an active ingredient mhiﬁ% coé%rises a conpound of the
fornula (1) in the formof one ofOts §dlts, in particular if this salt
formd nmparts i nproved pharnmacol®'netic properties on the active ingredient
conpared with the free formof the active ingredient or any other salt form
of the actinmhichgr edi ent used earlier. The pharnaceutically acceptable salt
formof the active ingredient can also provide this active ingredient for
the first XjWpZwi tbach dedépertieptigrotarekamsthes denopeN or @Ri*ch it did not
have earlier and can even have %gggsitiveg%zglunme on the pharnmcodynam cs

of this active i ngP¥dVdiRE CAMREYNASWRErqiR Niherapeutic efficacy in the
bodyz CorrpﬁUmds of g&RGteE M MU ol )c BORET BIONREY tieritident i on may be chiral
owing to their_ nolecular structure and may accordingly occur in various
enant i omer RE, Rbr nseadthdydepanddndlyaifane andther,idenote EhocAbr i n optical Iy
active for Si nce ,t he r utical, activi f .t r t 5

st er eoi soners of tﬂ%"%@%ﬂgéﬁa%%?lnéﬁ{%%%ﬁ%‘gﬁp?’aﬁggf@pﬁ er, it
may be desirable t gONRCRNECIENANGE PlERrS. I n these cases, the end product or

even the internedi ates can be separated into enantioneric conpounds by
cheni cal oR’physi cdénotesaddired’.known to the person skilled in the art or

even, enpl oyed.as s i.n.the hesi s, e f, rgcem,c,1am nes,

di asltsgr eoi Eorr%r S agég?’dpﬂ%%eqcf%ﬂfyt eo'fﬁ %’b@Pépﬁ’y&%{%i‘?iéf |Adr‘f€r qﬁ'l&ah optically
active I’eSRp\éhﬂgQ7agjg’§theran§@‘@|eﬁ©té)$Cﬂ%t abl e resolving agents are optically
active acids, such as the Rand S forns of tartaric acid, diacetyltartaric

aci d, di beAfoyl t ar aRplesatienyl, naniihyl or Aiphenyigach efovbichiisspsubgtuied

surLably NV prot ect gl %Gk obr GAAUBLESMRRIGPX PRl ORCCH, o

N- benzenesul f onyl pro dr t'hé various optically active canphor s‘anoni C
aci ds. Al so advant @goublH,s NHA, ddA},Ad0ap000 A ROCHNBONHSs AONACRQNAL t he

aid of an optically acti esql yi agen |l e
d: ni $¢ obenzgy: phen§%?\yb¥\ﬁé(=§ﬁﬁmgéﬁgtﬁfg%&%w r» ot her derivatives of
carbohydraggs or CEFﬁéﬂe%ya ﬁ'ﬁrnb}-’%P 'btﬁﬁ?g@géﬂﬁé@ét Ah8aRPALEIRSSarofERR! | | sed on

silica gel). Suitable eluents for urpose are aqueous or al coholic
sol vent m xtures, betemoa)e hevingxhimid\, Daxdie/$ stpmepahich/mayg &eonboed,| e,

Fol | owing aci ds and e sunendyagh DA, B0 bR ookt OB Tar ™
acids can be used TN NOPMH; NHANRAY! CgN%E'@ONHAj CONA; and/or =0,

(-)-L-di-O benzoyltartaric acid, (t;)-L- O -p-tol uyl -L-"tartaric acid,
(+)-Idi - OHet- p- t oenodtes-a monar ot lic upsatuatedrar arematicdete)cycle) - mal i ¢

acid, (+)- canphorjg acid W Qrd i Re (- .

, 1' - bi napht al en- 2, ESY'89y1| f%%}r %%ﬁg&{éépﬁ%%m&&n%&%ﬁgﬂ?% g(':-i 4 ,
(-)-canphani c aci dtrigubstifutad By HdIEAY OA, @HOGHO,aTOA, COOH, COOA, CN,

(R -(+)-2-phenyl propi oni c acid, D(-B)— mandel i ¢ acid, L-(+)- nmandelic acid,
D-tartaric acid, LNQe Nz SHAiNA2deOMe AONHAaRA/Of As exanpl es, the
foll owi ng chiral am nes can be used: quinine, brucine, (S)-1-

(benzyl oxymet hyl ) propyl amne (111), (-)-ephedrine, (4S,5R-(+)-1,2,2,3,4-
tetranet hyl - 5- phenyl -1 , 3- oxazol i di ne, (R)-1-phenyl-2-p-tolylethylam ne,
(S)- phenylglycinol, (-)-Nnethylephedrine,

(+)-(2S, 3R) - 4-di net hyl am no- 3-net hyl - 1, 2- di phenyl - 2- but anol ,

(S)-phenyl gl ycinol, (S)-a-nethyl benzylam ne or any m xture of them The
invention furthernore relates to the use of the conpounds and/or

T o I " Y r . o




conmpound to a suitable fine size and mxing it wth a pharmaceutica
exci pient_ commnuted in a simlar manner, such as, for exanple, an e
car bohydr¥Pe%%3¢W%as, for exanple, starch or nmannitol . PﬁTﬁ’AQPB{QP%S”
preservative, dispersant and dye may |3%ew se be present. Capsules are
produced by preparing a powder m xture as descri bed above and filling
shaped gel atine shells therewwth. G@idants and |ubricants, such as, for
exanmpl e, Mghly dicferwtéseuabfair@h@datcribian&wéd:alkvaﬁ@ﬂﬁ%umMﬁafoaﬁ@,,inwi@ri» um
stearate or polyethylene glycol in saolid for can be added to the powder

ni xt ure bef or et he aNg ¢ i BpREsiagaNt G ang/aitldd: araupsrmay beviepiassd Psuch

as, for exanple, C L L - 2,50 '

e se- b added O AT AR SR H AHRitaRR oA cerephite oy OB
after the capsul e fhaadkedl, taken. In addition, if desired or necessary,

sui tabl e binders, lubricants and disintegrants as well as dyes can |ikew se
be i Acorporated i ffo the mixture. Suitable binders include starch,

gel ati ne, natural el gl ucose or beta-I actose,
sweet eners nade f#%ﬁ?ﬁ%?%¥§H§§¥ﬁﬁ%vhgﬁh?§§ﬁﬁ$ﬁﬁwc rubber, such as, for
exanpl e, aaci a, tdawdesohbrarcheddirbraatipdalkgl hadnydx§ Gatophs eh wHicse,

pol yet hyl ene glyco] . waxes, and the |ike. The | ubrjcants used in these
dosage forns incl ubé %@6‘?@%1"@%9?&99@885@%é?@g}téét(lég magnesi um st ear at e,

sodi um be at e, s&g{ 83 fCel a8 Sor godi um chl oride and the like. The
di si nt egr%@s inclu ed,{ V\AFt?ho’ut %el?ng restricted thereto, starch,
met iyl cel lml ose, &, 4,beort@®ni te, xanthan gum and the |ike. The tablets are

iy pr ese M) PRETRCALIRBY hadb Rk st B S e MR ang
pressing tReuGRkith&rddf i il fafigs. 9i ve tablets. A powder m xture is prepared

by m xi ng the conpound conm nuted in a suitable manner with a diluent or a
base, as descri bed above, and optionally with a binder, such as, for
exanpl e, carboxynet hyl cel | ul : i gel ati ne or

pol yvi nyl rro%%&ﬂ}?é%”f%ﬁ‘%g@ﬁgtt?gﬂa%ﬁa{ﬁg‘ﬁ?ﬁ such as, for exanple,

par afsf i n, yan absorgdrqas aceete’at or, such as, for exanple, a quaternary
salt, and/or an absorbent, such as, for exanple, bentonite, kaolin or

di cal ci um Yhosphat@enotae Gidwder ni xture can be granul ated by wetting it

wi th a binger, suc f npl e, syrup, starch paste, acadia nucil age
or soluti (r)?s of ce&?@gggpérreﬁél ynmer materials and pressing it through a
si eve. As gid phhshaedutically usgbsdltt arhsteréaspmedethereaf, imaudiag be run

t hrough a tableting machine, giving |unps of non-uniform shape which are
broken up WixteesHgrRaiin 84 rati® granul es can be I ubricated by addition of
steajjc acid, a stearate salt, talc or mneral oil in order to prevent
sticking to the tablet casting nmoulds. The |ubricated m xture is then
pressed to3gi vA doatipairsi addeedingripdiiain 1aercdindwhight o t he i nvention can al so
be conmbined,with a free-flow ng dpert excipient and then pressed directly
to give tagl1 ets vvigﬁ%?}fasé'&r’(%fg;éﬁgut the granul ation or drypressing steps.
A transpargid pRarRBeSRaly Usabld ¥4td MYEEterBISbATErS therbofl indledingcseal i ng

| ayer, a |ayer of sugar of polyner nmaterial and a gl oss |ayer of wax may be
present. Dywduresntheecefdd@ll ratos.hese coatings in order to be able to
differentiate between different dosage units. Oral liquids, such as, for
exan"&re, solution, syrups and elixirs, can be prepared in the form of
dosage unigs s ddmpodndhrestdiigeatddriingaomriesesmareofCiaiisi 1-8dn ariicmt  of

t he corrpoungls. Syrups can be prepared by dissolving the conpound in an
aqueous soRuUti on wienotgsdi t abl e flavour, while elixirs are prepared using
a non-t oxi I i i i : di spersi on
of "the. conpRlREoTeRSHERY SlsBpic MR AR SERpHEB TS WNTEH! OBy, T P e Sueh
as, for exgmuess gicheofihatladtiosost earyl al cohol s and pol yoxyet hyl ene
sorbitol ethers, preservatives, flavour additives, such as, for exanple,
pepp¥ mint oil or natural sweeteners or saccharin, or other artificial
Sweet ener seandal nbbliy abaltligguicaingRoaiies mEholoRaes 1alih which
formul ations for oral admnistration can, if desired, be en capsulated in
m crocapsules. Thedénotes!urthiranchahoabamched@lied diawing h19UC item@al Whigh t he

rel ease i s extende retarded, such as,, f e~ by coating or
embeddi ng of parti gtf%‘t%tomaﬁ@@yge ri‘?‘?'iﬁﬂ%&r&'eﬁ(\/\gag}gﬁgl’t he Iike. The
conmpounds according to the invention and salts, solvates and physio

| ogi cally functional derivatives thereof can also be admnistered in the
formof |iposone delivery systems, such as, for exanple, small unilanellar
vesicles, large unilanellar vesicles and nmultilamnellar vesicles. Liposones
can be forned from various phospholipids, such as, for exanple,

. . - N - o o o
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contai ner containing the powler held close to the nose. Suitable

formul ati ons for adm ni strati on as nasal spray or nose dro/ps with a liquid
as carri eVO0WESaNEee enconpass active-ingredi ent sol uti 8&IEPAVRAPIES or oi | .
Phar maceuti cal fornul ati ons adapted fo40 adm ni stration by inhalati on encom
pass finely particulate dusts or m sts, which can be generated by various
types of pressurised dispensers with aerosols, nebulisers or insufflators.
Phar mceug‘ar&ﬁbhwm@kwaﬁd@%@ﬂ Jrﬂrst\é?&hfwne?sdme%éft [lidgRg can be ad
m ni stered as pessaries, tanpons, creans, gels, pastes oams Or spray

f or mul at i onixturehdheneodin alt adtidsor nul at i ons adapt ed for parenteral

adm ni stration include agueous and non-aqueous sterile injection solutions
conprising antioxidants, buffers, bacteriostatics and solutes, by neans of
whi ch the ¢ or Wbéﬁ'ip%@lndsadc%i’diﬁ@%cb&ﬂhg'&b enw&hnéréecftttpﬁﬂs qts rm@,hr&ﬁl pi ent
to be treated; and aqueous and non-aquéous sterile suspensions, which may
conpbi se sXispensi atlenodels Al @n@H; hi ckeners. The fornul ati ons can be

adm ni stered in si mul ti dose contai ners, for exanple seal ed
anpoul es and vi al sd]eqyﬁﬁsgj'gred in freeze-dried (Iyophr |ised) state, so that

only the gddition @hotéeNséecH, e carrier liquid, for exanple water for
i njection purposes, |nned|ately before use is necessary. Injection
sol utions and suspRwhiding compsangs whergit$Fdahce with the reci pe can be

prepared fgpom ster nul es and tablets.It goes w thout saying
that, in a{%dr tion qe&%ttﬁéeﬁgg\oé'ecgjﬁtr cularly nentioned constituents, the

for myl at i (RS Rfay adauh, dEpereiendl of onagaiotisergeabted H drire, art with respect
to the partlcul ar type of fornulation; thus, for exanple, formulations

whi ch are Auit abl éier&te%uabraermeﬁh aftbranched aly! B%Yfﬁgﬂseorq alesas.dn which

t herapeutically ef d resent invention
depends on a nunbefr ?g-ﬁlacg'g? b?ﬁ%i’%&?ﬁgmq?@r ana&rr%fgp t he age and wei ght
of the human or arurmal, the preC| se di sease condi tion which requires
treatnment, and its severitgI hwg nature the formulation and the nethod
of admi ni strati on,deffies yeee P%Y'?gd?e? m%% by the treating doctor or
vet jsHowever, an edérﬁﬁéé\ﬁﬁp?éﬂ&ﬂéh &ib@nEHé@aWhaﬁﬁgmde@ar&né he vifigent i on
is generally in the range Trom0.1 to 100 ody wei ght' of the

reci pi ent (manmmal )1-Fed atiams analy parreplacrbdrﬁny tajﬁplqreﬁll y in the range from1

to 10 ng/ f. bo da t he actu day for an

adul t marm%?éj éﬂ%l?%'ﬁ'?%n}?b'g?é eu%%faﬁ ?@B@f@%ﬁ?\%@s 31%8@@3{%&' é/nere this

amount canmpbg,RAhBlsdi®h af rago@n i ndi vi dual dose per day or usually in a

series of part-doses (such as, for exanple, two, three, four, five or six)

per day, so that the total darly dose is the sane. An effectrve anount of a

salt, or solvatg ar of ive thereof can
SOy R RS, L reolPEle D 1RE o € )

be d?e)term ed Ve anoun he conpound

accordi ng to theshydfidy-va- dlhydmurddxadme-sztCMrwrred that simlar doses are
suitable for the treatnent of other condrt;ﬁé)ns nent i oned, above. EXAMPLES

The fol | owi ng exafaiceacid 2 3reiper &2 hé-eRabydrosaiPXalbue Y f8Wver, liniting
it. The startin S ﬁﬁ@f I s or products prepared
according to kngsmrm%ﬁéggdu‘rg ﬁéﬁgég@%géﬁ@%@%e expressed on a wei ght
basis, unless ot5&ydreeg- mmthyhe;dr -diflydroopunoxatide-28-eiater act eri sed
especially via the foll owm yiic echni NVR spectra are
acqired using a° ‘@NGI@W‘N“% %)ﬂ %édg}‘)@? (i?ﬁ'e%lzr% . The masses are
deternined by HP |48y RS iiRGx M0 BRSiSndet ector . The
mel ting points (t}@p&whgg&; ‘r‘rreiéégg)r(@g onw‘tg éﬁw'rrtx Scientific bl ock. Exanple

1: 5-hydroxy- 1, 42 @-diguatbyjepropicaiic aeid2,3-didxmd, A3 otetrahydrayguinoxalin-5-yl

2, 3-di am nophenol 50 g) and 1,1 -oxalyldiimdazole (92 g) and
tetrahydrofurane s(t .2 L) is refluxed 30 m nutes. The solvent is renoved
under reduced prgsasHHExgRCicey I BARIIdIE- hdbIinakBD-dite, ot hyl acetate.

The organi ¢ phase is washed with 1M aqueous hydrochloric solution, dried
over3Godi um sul phétdihgde-brpyital3dcklpvraréte-dabbdionehe crude solid

obtained is recr L1 d 14.8 g; Ms: 177.1
(VD) TH R (ot Sl bifcls s SRR g2 i, o7 (3 T
10.21 (s(1 H); 14-rRéthosy-1lidethyid, R&INwrodwhoxmmmdibneS Hydr oxy- 1

, 4- di hydr o-pyrido[ 2, 3-b] pyrazi ne- 2, 3-di one Step A sol ution of

2- chl or o- 4- hydr oRYWSrent aotw- ar%@'W@r%‘“wthﬁ'ee%ﬁéeﬂ'ﬂ?'at ed aqueous

ammoni a solution (100 nL) is stirred 3 days at 1100C in a seal ed vessel.
The reaction mxture is partially concentrated; then the precipitate forned
is collected, washed with water and ethyl acetate; yield: 1. 1 g of a brown
solid was obtained; Ms: 154.1 (M1); 1H NVR (DVSO-de, 300 WMHz): d [ppn]
5.78 (d, 1H) 7 27 (d, 1H); 7.69 (s 2H); 10. 62 (bs, lH) Step 2 The

o I Y 2 a a Y A ~NA 7 N L I "~ NN M



1H NVR (DVMSO-de, 300 MHz): d [ppm 3.49 (s, 3H); 3.85 (s, 3H); 6.88 (d,
1H); 6.95 (d, 1H): 7.13 (dd, 1H); 11.26 (bs, 1H). Biological assays -
Enzynmat i cwéép?%]ilg%%wThe fol |l owi ng bi ol ozgi cal test all OWS%FH@Pa@P@P#%ati on
of the efficacy of such conpounds of fétnula (1) onto AMPK protein

(reconbi nant al bl g2).Human reconbi nant AMPK enzyne was expressed in E.
Coli and was reactivated in vitro by LKBl prior to enzyne activity

determi nation. AvEKhpdaxyestacky)Vi didinyae-gquinesalims2]didioseng A Del fia
technol ogy. AMPK enzyne activities were carried out in mcrotiter plates
(50 mM He®s Pharmaceuycaly yusablealtsandstareniseagecthererly inaludinge presence
of a synt %&i&e??ﬁéfe@?irfé‘lf?étfo%te ( AMARAASAAALARRR, the "AMARA" peptide) and
activators in serial dilutions. Reactions were initiated by the addition of
AVPK (50-100 ng). Follow ng mxing, the plates were incubated for 30 mn at
roomtenperature. En activit, s assayed hy. using a .

ant 1 5 phosBhos dPRESEIATItES d7eparatAl commRUNsAThe JORUIRH assRting to

i ncor por atd; ok C ?ﬂgﬁ%ﬁe Wik ; i cont rol
(basal ac§€$¢€?%%h§ npoun 8@%‘%%@@65 gﬁdB mﬁ\éﬂ%géri:)gﬁ%}%etﬁ(%/gg]j, control
(basal actcharagteriedd kvihat aatampdursdibé theafoenuda (IB0 MM Conpounds of fornul a
(I') are considered as direct activator of AMPK if the ratio is 90% or

hi gher. These foll ow ng conpounds illustrated the biological "in vitro"
activity 5-hydroxy-1 ,4-dihydr i noxal i ne-2, 3-dione : 130% Acetic acid
2, 3-dioxo-1 , 2,3, 4-tetrahydro-quji noxal i n-5-yl ester :120 % The fol | ow ng
exanpl es relate to pharnmac i Hpreparations: Exanple A Injection vials
A solution of 100 g of an actiJve ingredient according to the invention and
5 g of disodium hydrogenéﬂos ate in 31 m bidistilled water is adjusted
to pH 6.5 using 2N hydroc icCNigid, ste e filtered, transferred into
injection vials, |yophilised undey sterile conditions and seal ed under
sterile conditions. Each_j ectif®n vial contains 5 ng of active ingredient.
Exanpl e B: Suppositori esRA i xture of 20 g of an active ingredient
accqrding to the invention with 100 g of soya lecithin and 1400 g of cocoa
butt'er is nelted, poured into nmoulds and allowed to cool. Each suppository
contains 20 ng of jaciniwle i ngredi ent.Exanple C. Solution A solution is
prepared from1l g ofz%nigctive in%redi ent according . to the {n vention, 9.38
g of NaH2PO4 2 MR R, & dfanéiziiave the meenings indicalgddp Gaim dr koni um
chloride in 940 m of bidistilled water. The pHis adjusted to 6.8, and the
solution is nade up to 1 | and sterilised by irradiation. This solution can
be used i nstrbgctednitib coyepalirepst thexfarmula M) G nt nent 500 ng of an active

i ngredient according to the invention are mxed with 99.5 g of Vaseline
unddd aseptic conditions. Exanple E: Tablets A mixture of 1 kg of active
ingredient according to the idgvention, 4 kg of lactose, 1.2 kg of potato
starch, 0.2 kg of talc and O.|JL kg of magnesium stearate is pressed to give
tablets in a conventional r Aln such a(py that each tablet contains 10
nmg of active ingredient. anpl g F. Dragees Tablets are pressed anal ogously
to Exanple E and subsequently cgated in a conventional manner with a
coating of sucrose, potato starch, talc, tragacanth and dye. Example G
Capsul es 2 kg of agtwNiehi ngredi ent according to the invention are
introduced into hard gelatine cgpsules ip a conventiopal ..manner in such a
way that each capshl e cof€aQtgs (gogﬁd ra {}ﬁ% 056‘??98’%%81“58?%%& m@)‘?gﬁﬁlue H:
Ampoul es A sol ution of 1~kg T?J“ga” active ingredient according to the
invention in 60 | of bidi st?g l'ed water is sterile filtered, transferred

i nt @canpoul es, |yophilised under sterile conditions and seal ed under
sterile conditions. Each anpoul e contains 10 ng of active ingredient. Patent
Clains 1. A2Ghpound of the fornula (1) in which X, Y, Z each,

i ndependeny lpy s@foroftfd BNHRFmutENRI A Vefted Wb, orex6f islsalgs.conpounds wher ei n
X=Z=N, Rl denotes H, A, COA, COOR5, CONR6R7, Ar or Het, R2, R3 each,

i ndependently of one another, denote Hor A, R4 denotes H, A, OH OA Hal,

6. 7 cach, | MACKATIENE PP Ing L otners cpsfipdie pPmifls (PARING 7 Dy

R7 tpget hefp @hfft 1dgnote (CH2) m > Ar denotes phenyl, naphthyl or biphenyl,
each of which is unsubstituted or nono-, di-, tri-, tetra- or
pentasubstituted by A Hal, QA OH CHO COA, NH2, NHA, NA2, NO2, COOA,
COOH, CONH2, CONA, CONA2, SQ2A, CN, C(=NH)NH 2 and/or C(=NH) NHOH, Het
denotes a nono- or bicyclic saturated, unsaturated or aromatic heterocycle
having 1 to 4 N, O and/or S atons, which may be nono-, di- or
trisubstituted by Hal A, OA, OH CHO COA COOH, COCA, CN, NO2, NH2, NHA,
NA2, CONH2, CONHA, CONA2 and/or =0, Hetl1l denotes a nono- or bhicyclic
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Z denotes N or CR4, and pharmaceutically usable salts and stereoi soners
thereof, includin nlxtures thereof in all ratios. ound accordi ng
to O ai mYOGPYEEMIwhi ch R1 denot es H A or COA and thFW&E%ﬂP gﬁ??y
usabl e salts and stereoi sonmers thereof42| ncl uding m xtures thereof in all
ratios. 4 . A conpound accordi ng according to one or nore of Clainms 1-3 in
whi ch R4 denotes H, and pharmaceutically usable salts and stereoi soners
thereof , iapelordphgnidceiticaly Listle altsard dtefatfisarpersSthefes Mudifg accor di ng
accordlng to one or npre of Clainms 1-4 in which A denotes unbranched or
branched a&niglures Higregf n albratiog; aRd optienally excipientsiapgnradie¥@® repl aced by
OH, F and/or O ,and pharmaceutically usable salts and stereoisoners

t her eof , including m xtures thereof in all ratios. 6. A conpound according
accordi ng 100 sz of corapeunds ﬁb@drnimgltcECIaimvabnd( pﬂwnmaeeuﬁbaruy ugabley
denotes CH, Z denotes N or CH, exclu in ounds wherein

denodes HSsalts @ndatpredisomers thegsof, | ¢S drersn 'rh"f\'bfaﬂ@ls %ﬁéﬁ%te H or
A, A den | |ch
17 1 at on e IRh e dRan R 5 e @%%ff* n@&a% QA SR e

havi ng 3- Z)b@sayocrmceA ldﬁanmstlomtmamhohasdear dblsaasemd al kyl having 1-6 C

atons, in which 1-7 H atons nmay be replaced by F and/or O, and
pharnaceutically usabl e salts and stereoi somers thereof, including mxtures

ther eof a" e%f&?m auaasﬁemwt@eﬁﬂmmgna@r@lnwa@béucaglmmi from

t he group roxy-1 ;4 hydr oquinoxal 1 ne- 2, 3-di one, aceticC acid

2, 34di oxodbnvatl\ﬁssd, sadisy stiydtas-and steraoispmess theregf emcluatngsnn@xrpﬂ

j S: Eig: gagrleﬁgxal ¢| Fétlof %%h%%épgrﬂé&@@@&%@%%@ﬁﬁq treatment of
,4-di hydr‘?ﬁé‘ﬂa‘%ﬁé‘%}zﬁ@r&né dlhBéRs, dbésidl). met hyl - 5- met hoxy- 1

, 4- di hydr oqui noxal I ne- 2, 3-di one, ' 2, 2-di net hyl - propi oni ¢ acid 2, 3-di oxo-1
,2 3, 4- tetrahydro qgui noxal i n-5-yl ester, 8-nethoxy-1-nethyl -

, 4- di hydr g oxalin :
H- pyri do[ 31 4 b ‘ER?PSEPﬁ% agggl%g?q fd ﬁanﬁ'u gﬂg%lr’j\geét 'L}LMPK activators.

, 4- dikhydr o- pyrido[ 2, 3- b]pyra2|ne 2, 3- dlone 5- nethoxy-l - et hyl -
1 4- di hydr oqui noxal i ne- 2, 3- di one, 5-hydroxy-1 - et hyl -

, 4- di hydr oqui noxal i ne- 2, 3 dlone 5- (2- hydr oxy- et hoxy) -1
,4-dihydro-quinoxaline-2,3-dione, and pharmaceutically usable salts and
stereoi soners thereof, including mxtures thereof in all ratios. 8. Process
for the preparation of conmpounds of the fornmula | according to Clains 1-7
and pharmaceutically usable salts and stereoi soners thereof, characterised
in that a conmpound of the forrmula (11) in which Rl, R2, R3, X Y and Z have
t he @eanlngs indicated in Claiml, is reacted wwth a conpound of the
fornula (') in which L denotes C, Br, | or a free or reactively
functionally nodified OH group, and/or a base or acid of the fornmula I is
converted into one of its salts. 9 . Medicanents conprising at |east one
conpound of fornmula (1) according to claim 1-7,and/or pharmaceutically
usabl e salts and stereoi somers thereof, including mxtures thereof in al
rati os, and optionally excipients and/or adjuvants. 10. Use of conpounds
according to Caim1-7, and pharnaceutically usable salts and stereoi soners
thereof, including mxtures thereof in all ratios, for the preparation of a
medi<canent for the treatnent of metabolic syndrone, diabetes, obesity,
cancer, inflammation, cardiovascul ar diseases. 11. Use of conpounds
according to C aim 10 and pharnmaceutically usable derivatives, salts,
sol vates and stereoi soners thereof, including mxtures thereof in al
ratios, for the preparation of a nedicanment for the treatnent of netabolic
syndrone, diabetes, obesity. 12. Conpounds according to Claim1l-7 as direct
AVPK activators.
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