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WO 2004/ 087766 PCT/ |1 B2004/ 001049 PEPTABODI ES FOR
CANCER TREATMENT FI ELD OF THE | NVENTI ON 5 The present
wonvarmsiwn concerns nultimeric nol ecul es, whi cRCDiIBIHO4/001049

the epidermal PBEPWBODIRSIFOR CACER PREANMIERT
specifically, the present invention relates to an

i sol ated and reconbi nant fusion peptabody binding to a

menber of the epi derlﬁg'lz.wgpqm: i?ﬁ'hBN receptor, which
[

can be used to treat Seases ereln expr essi on of
receptors is related to pathogenlc phenot ype. Exanpl es

The leseh D382 58e88 O ARGt B B Cpidermai
growff?’fa%'f&‘%ce?{o?rol\/@ré %b@éﬁé‘al@r the ﬁl*é‘s'eﬁt hvaatigs r@lﬁ?é?:d’ﬂo%
said isola reconbi'nant fusi on peptabod Kits

isolatgstanh esarakinant iusiaroperisbedy hindirgrisr a snembesaf the epidermal

ool TR0 8B SFRITAPSH (LU DRERLEBRL el At o

receptarslispefHtat) dol patreordnid phemcﬁy;b@rExdmplmseaf&uahIcﬁseaza‘esaare.

prostle, Fant el BElist Sante: iRk ROLRbNERL ARE TANIERATIEEN

melaR@ﬁ@tAlé@a%@rd@J@d%é RSBk éh@omﬂg@a@@bla&@a 8nd
pl ayed by ?rovvth factor 20 receptor tyrosine

recombﬁméﬁueﬂﬂnm@ ahqdyl b@@/aaﬁ@ha@vep@m@hm&ﬂoo&m«ms comprising

[ c
said {88 2NG! BRompTRaR S LA LA ARl APER B P BLEARERERAly, o
methof foetHesntdmafa(&uwmldi bemabédyeand #ts elseubathedptepiaration of a
bi nds %o % &ragwt factor. The_binding of the growth
mediegment IQrdhe WF‘E\%PTQY@QF“&!QG&?HCW §|RF§Vlidﬁda si gnall
being transmtted to the i ntracel I uI ar kinase domai n.
The transduction of 25 this si IS responsible for
the proliferati BAQ,K@R@UNB@E]H iN_)\ﬁEblle@ cells.
Menbers of the epidernmal growth factor (EGF) receptor
famly are inportant growh factor receptor tyrosine
Recénit nesszrch Tias Uricostratethiedmpottanh sl &E@hayeeciepther grofhainifastor

recergioy BB BEdinpsR/n b6 SHOS8Y 250 SORBRBLE B AR rgalionancies.
Theséﬁﬁél%ldéﬂéﬂébté@%rtél%nc-ﬁhfe?j g* Mféb‘?fscﬁfeé ﬁan%b?ﬁbréﬁé domain in

descri bed Mendel sohn et U. S
the rmergh@r@@aaf qeé.lsuhaivwmgsa thene@m ex@a@@tudﬂr dqrhalnmlnd$ tya

a5, el AL OB 4l B BRI s
ina s*@mdjdtrelmg trahemliilfalﬁ ’roethepmmacejllglgn%l%naﬁe C%?g%(%%sfgction of
tors is e
this SIGTEAD S ESROS e iRk 1N STPIEREEI0B A h B o{a FOB A ta SRl
Sci ence 230 (1985), 1132-1139; Yamanoto et al.

Nature 319 51986) 230-234). The receptor ErbB- 2
Members of the epidermal growth factor (EGF) receptor family are lmportant

growth factor receptor tyrosine kinases. The first member of the EGF receptor
family of growth factors receptor to be discovered was a glycoprotein having an
apparent molecular weight of approximately 165 kD. This glycoprotein, which was
described by Mendelsohn et al. in U.S. patent 4,943,533, is known as the EGF
receptor. The binding of EGF or transforming growth factor alpha (TGF-alpha) to
the EGF receptor leads to cell growth.

Another member of the EGF receptor family of growth factor receptors is called
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which is expressed by the c-erbB-2 gene, is identical

with the protein expressed by the human neu oncogene.
wab@4asi7e® aci d sequence of ErbB-2 is differenpCBIE2001001049

erbBBRitalbd ghdwn h;erERQo osptl85 (Cbassaris ethal., Batemac2dd ¢1985),

113 ARG Ay tﬁé?@ats{rek%ﬁéﬁﬂa%bﬁ%@ " heirdhagior EbB-2,

whlch?l'é éﬁ&e@g&u 'B:gtth@’cb&bBrZ lg@nBOW i@8htGI Withdhb rpréiew bszﬁressed
favourabl e results agal nst net ast ati c breas

by th@amaean Wwetiroreogene. bhe aexipe ek asequeme@fr&rb%wﬁoéﬁer@ﬁ
from, 6t i ARG EPuS R th¥ @"t‘ﬁ' o B TR b P73 165 S
consRlavedms at efficient Barget fd¥atahcer theagdpy. $terceplin eBmo(nb%Qﬁn)al
antlbdéaglfrafégg ;3@ r§3 Eer %%L\Afs/ggg?vlé@ég Iu%\/\garg cﬁr%ig%‘l)/\iit’hllJ:> (/q%;r@ple results

aganﬁmﬁeﬁa@fatkydregstr@ad@em@\ﬁ#ﬁEmBezfoQ/@Mpr@syBHsual l'y high
nbers on human tunors. For exanple, many tunors of

ep| thelial origin express increased |evels of EGF

oo 8B B0 B (BELL PEIR)PRER ARSI S Rl oo

Prochah‘l Ache. Dyi. USA 861988, §1984H 97 pPlvirhen &t iaQNPred. (Vatl.

Acadsg '!@%@&%&@Feﬂéﬁ §§5§{)ar8c? 418 (3bsmanel o Proc.

Natl. A, r,s%f;qps;qrg@)g Ris inport ant in the
mai nt enance of ceI I ul @ function and survival,

EGFR expressi on cI earl y appears to contribute to the

ST AT T I RN T T
tumare.ct eradxegng e neadgnlirors af epitheliad origihtdkpreaincestsddhaiels of
i ncrease recept or transcription, translation

EGFgeeerichoathsir cell jnembBranesnpriderael Crawthskaster F{e@sp@gs
EGlﬁ%:pI"a% SRIPS Pcflé'n#ﬂ?ebgéll i tﬁﬁé anrgf%r‘gg\bh, @ﬁ) ljferation, etc.

ancers of the lung, breast,
Activatian @é the ereepéorpdcuirs BpoOD mgamdi/omdlng)aed expsegsdtrecéptor

o TSRO 2 M SR S B o
maintrvRcdTaoriy echaanfuteyieh epedsurevhid FEBHR BxpRedston t¥arly

receptors including specific nmonocl onal anti bodi es

appe@mwo@ﬁbeterhocthaﬁpwm ape suByal SE&imar gells. Rygreghiation of
ErbB Qghgﬂhﬁggén YechiPBy bKcPsd R ANLARMS @';EI@ Jﬂ%ﬁ?ﬁé‘ amplification and
(requir

for receptor activation
ErbB: meatatjons tB5t |An|teased1eeeptoe$raescmtiqn tansktionadr protein stability.

ti bodi ai sed agal ran ens,haye 2 WO
el St SR PRASRE R bl DA g e o
cancefs enthedling Nreatt) MeadagrRniésck, anaibladdeh Teeesmpifitation and/or
i nhi bit the %rovvth of tunors through a nunber of

overepgRe$IPR 9% therbCFerageptars Oéhfheaaarr@éamof tumor cells is
associated with a poor prognosis.

Various approaches have been developed to target ErbB family receptors
including specific monoclonal antibodies (MAbs) specific against the extracellular
region, inhibitors of the tyrosine kinase (TK) domain (required for receptor
activation) and anti-sense therapy.

Antibodies, especially monoclonal antibodies, raised against tumor antigens have

2
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inhibit the growh of tunors imunol ogically through
ant i body- dependent cellular cytoxicity (ADCC) or
W@ ovplgitent - dependent cytoxicity (CDC). 5 PCT/IB2004/001049

beenAhvestipited ab potantial hod*tamdm\geawnwca anitibodidzembl MstibE the

f h
growfihafaRGRENGG BUTReE T MARhAS A iF Qb xegRle  Aptibodies may
inhiblt 866 BF SWith dfrturr@rﬂ@trhﬁ{un%mgﬁc%@fthm@h%tﬁfo% <8 '%h?éellular

to anti bodi es rai sed alnst "tunor- antig

cytoxigityi (AdUyCper corvpleme Qﬂ@%@ﬁﬁ%@dﬁcﬂﬁthe t unor,
which is killed 10 by the toxin portion. Although the
use of antibodies and anti body fragnents as anti-tunor

Alteragiively, ardibodizswnay ponpeie withiteesdirdigg &f agromtt &4R6r to its
ome. For_exa nmonoc

h be. o) |
receérﬁﬁfft}glﬁﬁsbté/s}nﬁhbg'\@ﬁge&fewth Af erpgdeﬁfa%xprerﬁ%ﬁlé‘w@ptor- In
anotmmaa@&td%scgfa%rﬁugétea%g HB8isqaisketl adHNS Eor

| ess efficient than of ot er expressi on systens
antiggnehl ke antibedeperdion Mirests, the, cartjegaterio dhe tuhoahitlo i kitled

I :ﬁ‘ﬁ'! y generated in animls other than humans.
by thgtgﬁﬂg{)nocﬁ ‘onal anti bodi es are i munogeni ¢ i n humans.

This i mTunogenl ci ty limts the effectiveness of the
ment ant i bodi es.

t f | |
Althoygh i Ut GriHGaRE S B kTN S GaiLIOGRO4 S has shown
promﬁ%@:%é% ARSI PSR th R AR B%rb\fe?é%therf‘é‘ké?hgfeo hdHoclonal

pat hway. Inhibitors conpete wt
antlbadw@. arg nﬁeduoedjl@dwhmdpmmkr heguse ofduyhsigomasf in commercial

oo B SR Egc SRHATH ki Sch o

bactéﬁachbries&érS\ihé zrmﬁo@l‘uﬂal abssdi é@bﬁe hbﬁrma??y' géﬂerl’élf@d loiln animals other
are pharnacol ogj cal an

than Ruiiads: SUPR QW Gl bRGIRcE s IR OCRRE I B ARG his

|mmLFP'fog|-5|ﬁic:|t9'li?rﬁ{s' A et o &S0 FIHBARMtnIREBf HQHéanﬂPéﬁch

proliferation and have additive or synergistic
monaqgjermal @atibpdigswi t h st andard therapies. 30 Antisense
technol ogy has energed as an exciting and prom sing

strategy of cancer therapy but further devel opnents

The Gistal §8be BacloEBoa 1S o RER I T g heysecond

apprcmapmma it inheyitibry pE EGIF Rplthviay . Wﬂhlbﬁd}ﬂsﬁzdﬂﬁp’@@ with ATP for the
t abody (Terski kh et al., 1997 Ppgta ody: a new

bmd"ﬂg QET&dcrmaw riovaking asieriease pf avtanhospherlationa Some

i D e

Novatiga(Switzeeland),. GSK572@1@from Glaxo Smith Kiine (UK).

Although there are pharmacological and mechanistic differences between MAbs
and inhibitors of TK, preclinical studies suggest they both inhibit cell proliferation
and have additive or synergistic cytotoxicity with standard therapies.

Antisense technology has emerged as an exciting and promising strategy of
cancer therapy but further developments are required to reach the clinical use.
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5 an oligoner conprising nore than 2 units, wherein
each unit conprises a peptidic domain capable of
w®@bkiogosmsé zi ng and a domai n capabl e of bi ndi ngP@DIE204/001049

Few geamspago, a ptangising) newihgreedimatidiiey wiol e nazieold Fépiat drly”

(Terdiot e T oy & ol akiah DS Hnding s Proc.

Natl. md Bentihsaig(sf. 1%635883%39%@{ devdlgpgg! i meri zati on
domai n consi sts of human 10 cartil age

This peptpheslyirooleatis ig gisn 9!qseh@seden Q/w\samgms. (Kajava ¢t ddas being

an ol ggw;i’epélcﬂ'gs%% ﬁg nﬁ%eghﬁarﬁﬁﬁ@ t(/\ihgeggl aC| géorfnrgﬂén%?tpephdlc

domainmaipdbld bbaliybmerzimy andd d@nelﬁﬁcdbettﬁe fsf bildirpid a®bcceptor

| le h t
(igariy wheEgasne AlobmBiangaianvgndy net r anfloady poadpbalional
antlbé@m'gﬁ%r{t(frd?ﬁ@ﬁé? EQ Tla fHdn |85 dedcribedis tﬁ@cﬂ%%r%{d ve

bi ndi N Its avid e target receptor can
synthésimet thisseligomer ﬁé@g"edltlmenmon dossain onaigtodf @ part of human

carl 8 BHUOh PR Ins B LER RotbE DD ARAT (BPSE e ob hegir
or spacdanr gl aminolacigs drone Uh@neiyp) €Fisé bihdm@lomath bewed  of
ets whereas | ow density of tar &?t npl ecules is

o goahat ReRlita 'wn%&p@ése%o Hisbriggminal eattofithe hinge.
ThIS é@ﬁfa‘inérﬁﬂ%ﬁbd?ﬂe hBg t\ﬁBrh‘i’éTﬁrad%bVa@%%tlh % @T@Ef“mg bh&ffective

i goners can be synthesized
reCGFNJOESeq?CPﬁ“ﬁareqo@sth@dOOﬁl amtbaskgsi de | i gands allows to

ot AT R S
tfdeamatrpdalty mndaas@dtl nue synthesis wth d| ffer ent
on the N-term nus.

AT ITGAT G (SREPIOT St MULSoByHERNG bislagica) effect on the

pqé},@eegg”@nd overconmes expression difficulties
previously experienced during oligonerization of
The casicgpt o‘épgp‘r@mﬁymolpcldeallnwsamg'htatsnelnggjreceﬂsaexpresasung high

lvel o BB GherdRs BB br KB Mol ity a"E(éote the

peptategiyiindingas been recently reported (Houi nel et al.
(1997) "Selection of peptides and synthesis of
pentaneric Peptabody nol ecul es reacting specifically

Due W thB sh%rrtk’lgpétﬁ @fctﬁ@t d')norln@l" Boﬁ/ ?ﬁ(’i‘%‘é@@%oﬁ% olffomers can be

es bi n
Syntheﬁtzleamenmpaldy Jdil@alNﬁemmaeDQSI( @CDf thHeapeptitecligaselsatioad to

[ and. 4 \WD,..2004/ 087766
synirgig R RSO RGT8 sletuBBld, T Refiapien BB Homar and o
linkerp @ptithen phitthecsdneple ardesatitinbedyakissss with \eifstent peptide
sequences on the N-terminus. Thus oligomerization of short peptides bypass folding
problems and overcomes expression difficulties previously experienced during

oligomerization of relatively complex proteins such as single chain Fv fragments.

An attempt to synthesize a pentameric peptabody molecule reacting specifically with
ErbB-2 receptor has been recently reported (Houimel et al., (1997) “Selection of
peptides and synthesis of pentameric Peptabody molecules reacting specifically with
ErbB-2 receptor” Int. J.Cancer 2001; 92: 748-755). Hexapeptides binding to ErbB-2

extracellular domain protein (ECD) have been selected from phage display libraries and

4
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evi dence of induction of apoptosis by the peptabody
has been found. The observed inhibition of
w@emiiogBss@t i on i s probably due either to a parPCHIB2004/001049
usedagarunstruet & pehtarnetio péE}fBU@ldVlrﬁ@lecOlb a&d@@drmfed above. However, no

di mer tion as descrj hed for
eV'd?rlL‘I‘&r‘QféﬂgHCt&n ai apopiesis yoth§|pe§tgtmqy53,%q @@e%%m%tmq@served

r | K |
|nh|bE)fElétrnt(?fij\gﬁ'b'|1:é(5§1t51 é‘fj%;fﬁ'gglasp o@e?@tr?er t@%géerﬂél é%tﬂ‘gét éz’rféﬁ%r to inhibition
of regepteodimerifaiiont as gh@crrb@ldaforaetlyErbBca VBl ( Hﬁim;erﬂsf ettdle“Monoclonal

antlbgﬁge% égcleagla&tetﬁgpgﬁfgpgﬁga g?]@gfn % rb!r;r%p @E EHbeglon as partial ligand

agonisthevBio/. (Dleerau$9927f267t 8150 GOPW)EK)Mbytotthe r@léﬂd@l?bo@lﬁ aﬁlfqmty of the
ecul e has

seleq@qinfexéﬁ%wléee%%ﬁ?%@aﬂ hachgon S&dtestento Sonenga onder peptide
mole@@!@%nﬂbw%tv%id Bét%fusbW%%owdﬂ_éﬁﬁpﬂh%sﬁbagcﬁ&?oﬁﬂléj%%f

ar h factor receptor bB-1) are asso

recombmarq@@mmmpeptamdydnokeotr@ lfaeneesrdugan mpoftedag)til now.
"Targeting the epidermal growth factor receptor for
cancer therapy"” J. din. Oncol . 20:1 S-1 3S). There

Recert studies ebaionstratadiiat fuhoes cb\@éx;ﬁr@@singﬁhﬁ\é?ﬁhermal growth factor
that can

recegtg} K%&EE‘% 9&%139 SP%%%&%%J@ rﬁ@ﬁf@@ﬁzal RHiEOMS fMeadelsohn J

i I
2003 T HRISE ol 0 R 10 SR oy i

Onccelp%té SnﬁBS)g ribere lsf aﬁher@foreee eqonbnumgsrm@i far impE]vleB -anti-tumor

ageng%ﬁt& ﬁ%qtgﬁﬁélggf r(ftan rﬁﬁ\/%ﬂglegﬂy iraild?rgmg BNy e&yél , have little

or ndigvwnandgenivitpin MERBhS, Althareceipdb of BR @ﬁhwﬁﬁé%ased affinit
feature% ofﬂ%)he 20 above techni ques. % Y

toa WW@QTIW@%?@WBQ&VHB#%@[ graeptols e\ﬁPﬁFlaB&é Eatp%én @?ﬂt is
expré 4@ ih i ﬂumrganham%r'egyp ﬁfagﬁ\eﬁ%méw%éemmgﬁﬂéﬂgis to

new reco I nant fusion po have
prov1det9elnh|rww asti-mmor apentsrthapeosrnbinel theadvaniigeaspdeatures of the
b ge object of the present invention is to provide an
abovp 8?%’2' ¥%nd reconbi nant fusion pept abody, whi ch bi nds
to a nmenber of the epidermal growth factor receptor
useful in inhibiting the gromh of certain tunor
cells. Also discl 'éMMARté OFitHE BIVENZIOINIS encodi ng
said isol ated and reconbi nant fusion peptabody, 30
kits and pharnmaceuti cal conpositions conprising said
Thesesmidadiber abjboteas i barzafppét@"lttfmm mfc&bgdry\g&%v@rbeen achieved by

active substance., Final f or
prod Bt FeOM T S OnRNRGITER e GRS Adhieh patantial as ant-
tumoP%gbﬁféom’a fﬁ‘é‘tdaérie%t YR8 Jb‘féctb‘ﬁﬁwé’%?é%%hﬂdv‘éﬂtn@@ |sato  provide an
I canent for 'treat frent revention o
isolatgdeanst tmommnanst ﬂagcrmmptamme@vmcimir&moza memmg of the epidermal

growﬁ%?@or?%lbgﬁ@g ulggﬁ‘{l ﬂg@r& fﬂ?ge @}%\A@ ok/vtﬁ) gﬁaln%zrir{oerr}:tellg OAlso
disclosed are, nucleic acids encoding said isolated and recombinant fusion peptabody,
kits and pharmaceutical compositions comprising said isolated and recombinant fusion
peptabody as an active substance. Finally, a method for the manufacture of said
isolated and recombinant fusion peptabody, and its use for the preparation of a
medicament for the treatment or prevention of cancer are provided.
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review of the ensuing detail ed description, which
proceeds with reference to the following illustrative
waele@wiosyeq and the attendant clains. 5 BRI EF PCT/IB2004/001049
OthebBbjeRtdah Dl dZenHIE sAVilBURESME appatent topthese skillednn the art from a

eI B8 RSBSOS e Bersonado e

followiBgallgidiivexRParFRsNand theWitbRYSht dhiniecept or s:
pept abody binds one nononer w thout activation of

EGFR pat hway. The right part corresponds to 10 a tunor

cel |l expressing i f o« ['ecrui t ment
of EGFR | eadi ng Egﬁg%&g%ﬁloﬁe%'{ﬁﬁgﬁ‘gj . shows the
construction and production of Peptabodies anti-EG-R

. The schematic representation of nononers of peptabody
Fig. 1:1epiasestyan flkistiatiop &f the ReptaRqdy toneppband ihq msylingcavidity

feck TR 261 e RSN 98 BRRRAAE) A1V BRI cepior: povtabocy
bindbng omerdroenwithout zmjlvyxrielinbf HESFR pattiwae ThEdrighteparbéorresponds to
a tungdtGh SRR Sal Rl bl rerl i BRE: GPEGEHRading to the
cell dgatiel evant pept abody and of a EGF peptabody are al so

represented. 20 Fig. 3: corresponds to a SDS PACGE and
coonmassi e blue staining of nmononer (mp- |IRR m p-EGH)

Fio 2 cRBN BB O PO o sgbsltedan B e
schepaiit abpriisentaiich dfanonateosnof heptabody dicludew diffecaritiportions: An

=ons B e Rob s RSP RaS BR S H AR Y s i o
His), @ACOMR 49 ald. vF hunfdrk ekcraase atidt pelypeptiddh a4dingé 219 a.a. of
n was placed in resence of increasin

hum% | ngngﬁ RiesFJful QH’bBW?E@RidQImaiiQQQV%@I fathjQV.sTi'@ amino acid
soau 038U L S Faapa o RS 484 0y B3 bl MRIa0 rresontea

EGF (p-EGF) or Irrelevant (p-1RR) at one, two and
. three days. aft t ment . The percentage (%, of
Fig. 3 raepPBiiS € oS st ACE T caommas e e FTag ok ninamer (m p-
IRR, inl pAPBPRBhE Pntdmbh PIRRIAR P-FEGML20845B8dy 66

PC[IJ'/I82804/ 3%?049 gijg. 7. is a %ugﬁiﬂtzati%n of in

vitro culture of epidernoid cancer cells A431 in DVEM

Fig. 42 pPRen BRI BISA Bndl ERT thiaihg BEEEP RNl REARAZY on
human ABBl icapcassall/limés.human prostate cancer cells DUl45

in presence of different concentrations of
Pept abodi es EG- (p-EGF) or Irrelevant (p-1RR) at one,

Fig. 8:WBpresents a competition assay between Peptabody EGF and Mab-425 on
human A431 cancer cell lines. Fixed concentration of Mab 425 (2.5 nM) was placed in
presence of increasing concentrations of Peptabody EGF.

Fig. 6: shows a viability assay of epidermoid cancer cells A431 in presence of different
concentrations of Peptabodies EGF (p-EGF) or Irrelevant (p-IRR) at one, two and three
days after treatment. The percentage (%) of inhibition is calculated by the ratio of viable
cells in comparison to the control.
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and three days after treatnment. The percentage (% of
inhibition is calculated by the ratio of viable cells
WO poogospes i son to the control. 10 Fig. 9: is aPCT/IB2004/001049
Fig. i ISlaaMsuaﬂtZamoanf i Witko &ulture of taprd@rmfold)caﬁ(c@tc&ell@mnn DMEM
cells DU 145 DMEM wi t hout seru ‘i er_2 days of
W'thqw’fém@rﬁft%?tﬂaxp% Eerimentatiopens @E@ ¥ PF p@p@baﬁv Irrelevant p-
IRRP- | RR Fig. 10: shows a viability assay of human
prostate cancer cells LNCaP in presence of 15
di fferent concentrations of Peptabodies EG- (p-EGF) or

Fio. b A AMciy 55 EhpQ8Em P8 Binhel (s Y248 1 Blesence o
differenlt ccheér&ebtltlmlst dfePeptabodies EGHF HHIEG ré)ed>ﬂ l$relévam r(rmRR§ @fone, two
e contro

is Vi sl Z n
and &V?‘? ays Pigr areafm%%o#streere%@ ég féfﬂlkﬁap I ﬁabwl‘s’!wd by the
treatment with
ratloégg}ﬂgl é]ogg“SEﬁ&:eé%rﬁb%@%ﬁ%&gs%}@}'evant p- | RR Fig.
shows a viability assay of human prostate cancer

e I ffer t concen
Fig. i@ %t 2Dyt it Bal A B Myre B bl oot Frdg BL1-TAR 4 DMEM
withduteerh sttt 2 dageoltipystnadnt eitht peabbeay EGHer péﬁt@@ﬁﬂ%ﬂ%levant p-
(%9 of inhibition is calculated by the ratio of viable
IRR.cel I's in conmparison to the control. Fig. 13: is a
visualization of in vitro culture of prostate cancer
cells PC3 in DMEM w thout serum after 2 days of
Fig. t10:eshtavena viahiliy aepayabbhyma@-‘prostap@palawd;ellbﬂ.ﬁ%aﬁz'vmpresence of

aifeffny En¢ it Hapeads i Rsegiolo BieRiers P ifR) at one, two

and Weayﬁ afteoﬂéat}ﬁerﬂeﬂ“héh@d:@ﬁagﬁf"/o()@fﬁiﬁbltl@h is calculated by the
lrrel van I%-IRR .at one and three days after

ratio Of ¥i 9(0951’“’@* inhibition is
cal cul ated by the 35 ratio of viable cells in
conparison to the control. 7 W) 2004/087766
Fig. PC$ eBdsslization4d irFvifro alture ef prostatealanzat celis beCiaﬁ’ in DMEM
vi.tro cul ULe of breast c r ¢
Wlth%ttSﬁrum egl e:\ﬂ\fsfofr tg]aaﬂ 251? tﬁ pﬁg@g‘d%gg OW rrelevant p-
IRR.pept abody EGF or peptabody Irrelevant p-1RR 5 F| g.

16: shows a viability assay of human normal nuscle
cells in presence of different concentrations of

Fig. f%\i/o SR QQa)EEf %Lér?i'ép ggﬁaﬁ’?gﬁﬁ%él@aC %tlngﬁgsence of

and three er cent
differe¥g cofhcentratioinsi afrPemabcadilesx IEéiEacp B F e Irrete\nanb(p-wiabh’eone two
and t%(reéé aalysn aftor a4t merﬂ Il'ﬂetprc]a(?ceg:n age ?‘1/0) of inhibition is calculated by the

ratio of viable cells in comparison to the control.

Fig. 13: is a visualization of in vitro culture of prostate cancer cells PC-3 in DMEM
without serum after 2 days of treatment with peptabody EGF or peptabody Irrelevant p-
IRR.

Fig. 14: shows a viability assay of human breast cancer cells MCF-7 in presence of
different concentrations of Peptabodies EGF (p-EGF) or Irrelevant (p-IRR) at one, two
and three days after treatment. The percentage (%) of inhibition is calculated by the
ratio of viable cells in comparison to the control.
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10 Fig. 17: is a visualization of in vitro culture of

muscle cells in DVMEM w t hout serum after 2 days of
woe@ansmnd Wit h pept abody EGF or peptabody | rreCEE2004/001049

p-IRR. Fig. 18: shows viability assays of different

. h n
Fig. Qe VNRRAHDNIRl AR L BLREEARL CBPerSe sty T DMEN with
foetdl rc@ﬁts@h@mca?ﬂ,fr@f day§Mﬂ=é?atﬁ1eaﬂ itFPptaBEay E@Fﬂéﬂﬁéptabogy Irrelevant
cancer, Nab: human nel anoma) in presence of 10
-IRRept abodi es EGF (p-EGF) or Irrelevant (p-1RR) at one,
three, six, and 24 hours after treatnent. The
percentage (% of inhibition is calculated by the
Fig. 18t shoved a wiadtility asehy sf humanamrandl swsde célieingmetents of different

concEpialiths of BeRBHoGE FRE (GaRBroer Erolers s Bt i ug and three

daysEferafeatgizha bty p élfdéﬂtaﬁg‘éa(ﬂ/té)pl iRRibo @ ilcudBY by the ratio of viable

epi dernoid cancer cell dernoi d A-431 cancer
cellsdgcpmpasisentte éag eantrely 0 nin. (To), 30 nin (T30), 60

mn (T60), 180 mn (T180) or 360 mn (T360) with 10 nM

of p-EGF and with 10 nMof p 25 I RR, respectively.
Fig. Chasgedsualizatiaexif in Viel cLGube oflmugcleeca|san dMEIwtlout serum after

2 e o TRRL LS ooy WSkl P
course of peptabody induced apoptosis. Fig. 20: ‘

corresponds. to a SDS- PAGE anal ysi s of Peptabodi es
Fig. 1@iahowsoviabibty assaysial gliffeyont bwaiani eamser sefbtines (A431: human

e M S e T R
UM- ld@FB: end d'<2|44 $:unmmlglaNﬂfé’n;j«midmﬂNa@ahum;anQﬁ?ﬂaﬂo%Frﬁd%presence of 10

i es onal anti bodi es
M of Bepitifies ER- R Bt S TR s LR LAt Gte. 2nisig: a1, 53d 24 hours
after\ﬂ@a%%ﬂf %?aﬂ@@rc@ﬁ‘fﬂdeﬁ@@ﬂﬁf/ iRRBRR is Fda%ulézt%d BYRES laﬁ@%}‘] viable cells

DNA sequence and the protein sequence of an’lrre
in comﬁn@@adythwml In Italic is the start codon ATG
(met hi oni ne) and stop codon TAA (*), in bold is the
enhancer peptide, underlined is the Hs tag, in nornal
Fig. thaoneispoads $o bRAGSANTeXirOARaiantd protddalid encxdird helapoptotic

effec 36 ERiEbOdN F S e Bratahany JusIrABLo R eniuisvanddy gidermoid
cancé’pt?@lﬂs Eyﬁjérhﬂild% h§1 EBﬁcé‘@éll‘é Wé%‘éocfbaﬂ@f&n(ﬁmho L,NS0 min (Tao),

and_stop codon *), is the ance
60 mipepkepkid 80unureGT1au)@ﬁ 09 mlne(Tbhoi\/wtaglo M ofqr-E&F and with 10 nM of p-

R, PRSI ER° Chanbhe FRATRR Y B ik dod b BB ASS. P
19A: tGmmparison of p-EGF (thick line) and p-IRR (thin line), induced apoptosis. Flg.
19B: Time course of peptabody induced apoptosis. |

Fig. 20: corresponds to a SDS-PAGE analysis of Peptabodies under non- or reducing
conditions. MDPO1: peptabody EGF, MDP03: peptabody GBP, MDPOO: irrelevant
peptabody.

Fig. 21: represents a cytotoxic assay on cancer cells using MTT method. Cancer cells
were incubated with Peptabodies, or monoclonal antibodies specific to EGFR at a
concentration of 2 yg/ml.
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epi dermal growh factor (EGF). Fig. 24: shows the DNA
sequence and the protein sequence of a Peptabody GBP:

wODeeBs77bé Italic is the start codon ATG ( net hPOHiB26)4/001049
and stop codon TAA (*), in bold is 15 the enhancer

Fig. fﬁéﬁp& W@E@M%ﬁ?&ﬂ%@@@t@x}gpﬁpﬁ fsgq'quT@nn%qqf Holreelpwant
Peptéﬂswdwmgeot)em ﬁﬁnd@l{ﬁ@%}a@a@&démtr@ gnéﬂ#%rgﬁg)eéﬁd g> J{(?don TAA

growt h bi ndi ng peptid
) lf’[ h@ldp$ @M@@ﬂhancwfpetm@abuad@rﬁneds%ﬁmet HlSdhagf ity mormal characters is the

num P CEITR Sug Al AR BTG o it s SieRH Mrbabem i o
represented. A) corresponds to the insoluble fraction,

Fig. B9: mWsahQQDNA deriuehee s@luhe ProtetséQiendd 6F a PBptabody EGF:
ates to the production of Peptabodi es fused P

MDPQ?f eltalic Sahe skt padomAZS (Reiianing) axd siea gaglon BAA (*), in bold is
the eﬁﬁﬂﬁé@r‘)&é’ptgfe"%ﬁéfli‘ﬁ%d% HIHR t%@cngbﬁnél@ta?%bfs isthe;human

represente detection Is>perforne
COM&hin Beliy and&iokdis the Hinge région ¢humae)anddn bofd and 2Aderlined is the

md map pQE-09. 30 DETAILED
emd%@%&‘éﬁcﬁ[ﬁn&%@% %@I NVENTI ON As used herein, the
follow ng definitions are supplied in order to
litate the wunderstanding of the present

Cf
Fig. 34?§bﬁwséﬁe [I¥A gedpepea BB fhe Reotginseewianse of aPepEbedy HBP:
MDP@%aunqva?l|CQE 8¢ staBb&dh AFd &ﬁ&h&ﬂtﬁé&h avﬂgﬁtdbdﬁgﬁ/éAl (), in bold is

reference in Its entirety,
the enhan¢eryzapdidehendelinedds trmlth&mgwnvmmﬁm%@ee?déﬁ is the human

f d
conB FOS44 BRHO AR e SN BT BR300 ufShinca i e
growibf bihdimgrpegsidiel (GRf). ol i goneric matrix protein (COWP),

which is fused to a hinge region or spacer
(preferably containing 19 am no acids from human | gA)

23?3 S%I%’{%?WPB gﬂrggg]&idﬁﬁop@%@bggoégaﬁﬁgb ?? 9 ﬁegbﬂfjéﬁ}gar{c%rgn

Coonmﬁmbb@estamv@oﬂSD&]BA%ai demabdniqcpreduém tising a bacteria

sy bt ] SRS TR o s oL s to e

solubth frgetiorcal |y i ncreased; and 2) the tight cr ossl i nki ng
of receptors nmay cause a strong biological effect .on
the targeted cells inducing an arrest of cell growh

Fig. %”%IQL satBocHte?ﬁbéﬁjét%‘;ﬁ' f@m(gptaﬁ%dleggﬁ%ec?gﬂqgﬁ@?erﬂf ejhapcers. A

dy nol'ecu ng on c
Westewpblesanalg'sisl cg‘rpdpéabsd)d)opbromctlm gsing avbecteda dystem is represented.

The AL ler P P SSE Ul ol SONREL AR ek b ot

the sane principle with the dlfference that they

. ssess ten arns and consequently ten bi ndi ng donai ns.
Fig #ht%oreﬁﬁ%tSstb@wéawd map pQE-09.

DETAILED DESCRIPTION OF THE INVENTION

As used herein, the following definitions are supplied in order to facilitate the

understanding of the present invention.

A “Peptabody” as disclosed in WO 9818943 (Kajava et al.) which is incorporated herein

by reference in its entirety, is a high avidity molecule which uses the multimerization
9



10

15

20

25

30

35

protection of the present invention also extents to
Decabody nol ecul es even if these nolecules are not
w@bwaysriexpr essly nentioned. 15 A nmenber of theCT/HB20®&/001049

conaept éptindUcing aberract pelbsignal ghe ryttinwrixetish ewaiMebbists of a part

fhbel onga.to .he Er.bB recept.or écamwlgx and i.ncl udes _ _

OF NUFRgHkH C F%%%OE&QH"EF'BB&“F%@@?M QME) oWhish is fesaskiosa binge region
deiep (prard &orf&ini iahlifd ablist fr#m [ i

Or_sﬂr_ecep()éor_ r:a]gly:]ot clghﬁ?%g@'ﬁﬁab{aﬁsifgﬁge | nlrt?lj%/ﬁ %ﬁﬁatdﬁ&am

(bindirg demain)cangdle of binding tooamaecepta(ligaod)riieapeptabsiiphas two

maiﬁ@ﬁ%@%spfo&sfﬁ% éﬁ%@%g#lgqqtt@%ggekgﬁfﬂte | nélgtﬂ%gi Metradfe receptors:

1) byfquapmggili\yejb?dmm ritBinag/,idiW‘ifoc ghmg@ti redeptor b %dé Hemisticafly

. i i r ansmenbr an omai n; a conserve

increaRPd e PN ﬁé}‘ﬁr%?ﬂ@lk&%@@@%l&m MayafRiisg a strong biological effect
. I . .

on SRR A Tt SN 9A B OTIA RIGUA T (o 1) The

concepeopeHabedy maleculayalibwsan tightthinding enuesiisexpredding high level of

am [ b sequence variant"
eroeh 04 R BB B2 B BT LHABRY i pevtabory
bindisgqlirabodiesiare EvhBructedpnahe shirte bandple BithBhe difference that
dermal growth factor recepgor" and "EGFR' are used

they pRRSSEHER UL 519 6P Bsortiantly feh binding damaing Thuseihssethpe of

rotelc@6n & bR senf ify@nBSA : : -
P Bi ochem 36: 881l 912 (1%23% ‘?*t?ﬁigltaﬁ(%%% urﬁg‘élcyles even if these

molegilesare Gt alveA s expressinmentionedr s t hereof (e.g. a
del etion nmutant EGFR as in Hunphrey et al. PNAS (USA)
87:4207-4211 (1990)). The termerbBl refers to the

A megeer afibe dErB téus iR aretaptor pisifiglosimtdkifBSe which belongs to
ressi.on

" Er bB2" " HERR" d
the EFRE EECaRIG EAmAY, AN INdios a0F B E70B3 AnUETB-06p089 766 ofher
. i i f . .
om B AN GRHINR: R 2 Ry RS Eompnisen
this defipigion ansdthvariamot e tergedbf theeisalated aad 28CoraBihant 8/%0n peptabody
ccoor LB BERE B\ o TREE Pl Bl Eimprice an
extracelfiudairsddrmainh evhinmmagrisind aRE b &t |j Sa lpopHRititRFSmembrane

above, ErbB2 . receptor is not a5 target of the
domaiy {3 GPRIFTYG 'nt&(@ﬁlﬂl%éwpsm@squ)@waun@ndoa cathoxyl-terminal
_ f . e q
SO i RO A P oral DR SoF WAllEh bp goblforviatea.
The ErhB resepior snay be o aptive sequentied drbBeagceptor oexarahtno iagid

. " 84 a 480,968 as. wel | as

sequelck verlgie, (He03R Bre oty i BB refRpior ot aeres Bnpe human
ErbB resepiot. Er bB4" and "HER4" herein refer to the receptor

pol ypepti de as di scl osed, for
The terms “ErbB1”, “epidermal growth factor receptor” and “EGFR” are used
interchangeably herein and refer to EGFR as disclosed, for example, in Carpenter et al.
Ann. Rev. Biochem. 56:881-914 (1987), including naturally occurring isoforms or
mutant forms thereof (e.g. a deletion mutant EGFR as in Humphrey et al. PNAS (USA)
87:4207-4211 (1990)). The term erbB1 refers to the gene encoding the EGFR protein
product.

The expressions “ErbB2” and “HER2” are used interchangeably herein and refer to

10
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exanple, in EP 599 274; Plowran et al., Proc. Natl.
Acad. Sci. USA, 90:1746-1750 (1993); and Pl owran et
w@bkeog/08Esar e, 366: 473-475 (1993), including i spEDIBRB04/001049
humandHBERR protelrbdéscrited, Ifmr@@‘mple B Se@baditst. sua\mis'(USA) 82:6497-

650%@#%3%%”‘9&%?&] é\gﬁfU%$&2r§r§a2&d%9%8!é&£ggtgllﬁankra@cessmn
numganbgm)y ok tbhaaeﬁbwarefé@g t&'HYé gsﬁe b caaﬁ[qg%éﬂﬁgﬁ P¥hB2 and

based on their abil |va
“neutrefery tectbptaaneneneo dingl rata:ﬂ@tﬁomsrrmfmedmme E@bEmrre@epwr is not a

[ 1.ul t
targeiof e I5oBR o anbd PR g MRt lptaatydl e sent Tvention and
thereoris3is-edé)udebhieorhi thetscope i this nwyﬁﬁ@ﬁ.ed of EGF,
anphiregulin and transtorm ng grow h factor al pha
TGFa, and binds directly with EGFR The second group,
ErbBgNahd tUERS” Ryfehes %Jﬂelcaﬁtor ﬁ%ﬂﬁie{gﬁgg fd.lenggfﬁgElﬁample, in U.S.

formati on of heterodi ne
Pat. Nosr 8, 1§88 ane 548,268 B wvell amicausetaluPAAS (25A) BBIg193-9197
(198 ? nd| ng on either EGFR or ErbB-4. Betacel lulin,
eparin binding - epidermal growh factor, and

epi regul inare fromthis group. The ErbB |igands of
a native sequence

h
The &iinsERd and 45842 Herendeiapiaithentmooptamdiy Hamiieras disclosed, for
exan{dféﬁh Kr89997 42 PI&hmanlet Jp! ?15 c. WQ“A%A(% S22 1934380:4%48-1750

F%{ transform ng gr owt ERE
(199 )T@pd[ oW et alarafaralt366t47%3-475 St@%l)cmcludmg isoforms and mutant

"’ 0 4 in al so known as
formgﬁ%\l\éﬁf %Bgl ?ggésrciq eﬁo’@ﬁ%ﬂ %‘%ﬂ ne grow h factor
(Shoyab et al. Science 243:1074-1076(1989); Kinura et
E%é Nat ur e 348;257-260(1990); and Cook et al. Mol.
By $|“96‘Bﬂo!$ meanba pelypsstide vdich bindsie eadéim adtivatessin EgB

recerﬁbr Ithe ESH ﬁﬂﬁlg ogEP% ﬁﬁgéaé %@88% 'thl/%ggg ?Qgg%asgé on their

al . Biochem
ability ’@glglg;i)and\@(pta/atmdlsltlndﬁ tadp Berscgptardionyo awtifhe‘tel@d!i?rhersl(-l-.opez-

Torrem Y é;?—g{rﬁgcg bl aicoaﬂ%{got}’gétﬁreaé‘@d@ﬁgd (rog ehyer members of

EGF Gamrly?gUlMcﬁl (/i1 31-4a3 . The flrst tRlp is D
270:7495- 7500 (1995) A0 The st Srdlp is g oSG2 5She

amphjiegyin gnddransferming prowth feestas@lphan TCEee amell hingls dlrectly with

EGFF@ ePPi@ lg&%ﬁ ()%@JR%)@NE% 6 e.@%ﬂ%ﬁﬁ&&lg?s fgﬁgﬂamgtthe formation
of he@lrodlr’rmfswthl\lértblla 3Acad. Tise thlrd @ro@té #eis Tc ligRRIS) Because of

their @g?&@&ﬁ ?Iﬂ&?l’ I%g{gg%v) !(:_%%ari;ié? H‘ é%%?lnegj]ﬁdlégnggdermal
growtftfastor, 291 6pirSRAR- éﬁ%ﬁ‘ﬁ)rhlﬁ@@réu ErbB |igands which
bi nd EGFR include EG-, TG--[al pha] anphi regul i n,

betacellulin, HB-EG- and epiregulin. ErbB |i gands

T oA BT R RO e
liganceplichegsi epideridB E@vthl‘fﬁﬁoﬁ(E@Rﬁ(gavaTgb ém 4. BM6l. Chem. 247:7612-

7621 h&?%fh%a&%&q%%ﬁ'g(%ﬁbg@fror alpha (T(%F S[riljlpha]) (Macrgc:]uardt et al., Science
223:1079-1082 (1984)); amphiregulin also known as schwanoma or keratinocyte
autocrine growth factor (Shoyab et al. Science 243:1074-1076(1989); Kimura et al.
Nature 348:257-260(1990); and Cook et al. Mol. Cell. Biol. 11:2547-2557 (1991));
betacellulin (Shing et al., Science 2569:1604-1607 (1993); and Sasada et al. Biochem.
Biophys. Res. Commun. 190:1173 (1993)); heparin-binding epidermal growth factor
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SFGF (shope fibroma growth factor) or M3F (Myxonma
G owmh Factor) are also enconpassed by the present
w0 poeigizen. A "native sequence” pol ypeptide i SPCIEB2004/001049

(HB-&8 )N Higes Hiyems aibel. a8tan ca®isd - mgs@g bgéﬁ)? aepl ulin (Toyoda et al.,

J. Bilgp df@g@téﬂué%? §pg%r§€@$3%§fﬁq%u%@ | haleOncogene 15:2841-2848
(199Pp! ¥9\%?%¢Lﬂﬁ§§sﬁérbe¢c% %%lu?éoﬁﬂmfé KNP@G‘?)J @ar?éw&;?ﬁt be Nature

gro uce econbi nant tic ans
387:542516 (§9aﬁ)s)nn@ur|@gum6p(ﬂ\l% B)E(Zhaaget ahePe. Natheicda, Sci.

o4:0 TR TP p IR Bolth TR GG Pt S KR Bpe Sic2se1-
89(19@@177'@|r|cﬁﬁt03 1§%KarRan bt QQWEB%? Ch@ﬁﬁQ?Qﬁ W@\?mgw

ng at | east 50% am no acids in | engt

ErbBr'&%’é’ét"Vh@h SERLERER t§TC|lidﬁeE§EI, ¥ ﬁiéi:{alrdf@a]c apyihiregufin, betacellulin,

02000, 0B G4 SR BLBSR i, ans
capabieeofslmndmngmBé{mclesleetsetad:‘aluﬂmt emeegi&muHrB:EG‘Ff NRGIZ, NRG-3,

NRG[£§§F %% &erﬁfgg‘%l aﬁiﬁt Cgese St encgédiz glasﬁgl?w{aeg%t\/vth factor),

SFGrpqsmwf.@;rom@gﬁavbthaact%ﬁ?f/@mt;@(m%nﬁﬂé GrBvwki® E?Eﬁbr}/‘é@also
the respective sequence of pol ypeptide capa
encoﬁ“ﬁ@ﬁﬁ@tbﬂh?ﬁ%eSQéLWWenﬂQ@ present invention also
i ncl udes "variants" of the aforenmentioned sequences
30 capable of binding to the epidernmal growth factor

A’ na’tlere@]squencé‘hmolympme isrdneowhich hassthg wanee arfrio adid’ sefuence as a

nts er to pol tides havi am no acid
polypebffBAREE: £ Eoahfray BBEioasabtved foannaicra: syeh native
sequeReck PP epidaPeM beesolbitat frés r?d’fhl"éooratférpbég by recombinant
that vary fromthe native sequence by conservati

or syBifieHe naeans. Jiwst pinative requanes polypepfide oan inave tbmammo acid
sequife o Ratir PR S Han Bkt b Botvesplis. or polypeptide

from aay iodreranamnhaljpossEstesat | east about 70% honol ogy 12
WD 2004/ 087766 PCT/ | B2004/ 001049 wth at |east one
receptor binding domain of a native ErbB |igand or

“Fragméris’ al*eféret@%eq@@ﬂceé sHaRky At !&'SFQO%O%MB %&dé i Fédg‘l’l’?wnh the

Er bB recept or nd preferably, g
respe&ﬁb@lﬁe%%‘C%f@W@Y@@ﬁ&%ﬁ@ahl@aé inglinguto ®e%pidermal growth

t d. bi ndi
fctol SHR° Sl b Aot 8B nclos LN 20 M e same
propestids a5 the natisg séquiaicet fromswhishdhey démes MrefstabRithese sequences
sitions within the am no acid sequence of
share idoBHr Fhamais RectREAkly Bariddnes B0t 16 SR RIaars fsn 90% amino
acids a6 Ishgih Rfh thétrégﬁéct%eséﬂﬁl’éﬁbé o??ﬁ'@mﬁtldéﬁagéﬁ@%ﬁdmg to the
o I ng firve

for exanple within one t he rou
EGFR. small ali phatic, nonpolar or slightly polar
residues: Ala, Ser, Thr, Pro, dy

The present invention also includes “variants” of the aforementioned sequences
capable of binding to the epidermal growth factor receptor. The terms “amino acid
sequence variant” or “variants” refer to polypeptides having amino acid sequences that
differ to some extent from a native sequence polypeptide, that is amino acid sequences
that vary from the native sequence by conservative amino acid substitutions, whereby
one or more amino acids are substituted by another with same characteristics.
Ordinarily, amino acid sequence variants will possess at least about 70% homology
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1. Polar, positively charged residues: H's, Arg, Lys
10 I'l'l. Polar, negatively charged residues: and their
w@piodesr76Asp, Asn, G u, Gn [|V. Large, aromatPCI/IB2004/001049

with aekiagtieas ré’heptoﬂ'bmdm'@ @OMalrL@if‘ @ﬁatn@é BEpbBligand %:P'U\F?t‘i’rl &'least one

" ool &
iganfidindiBg dame ol sepatbie SiE Bioene: ndareweraii theyel be at least
abouﬂ@Ol% Srﬂ@k@ﬁﬁ‘eﬂ‘era%@ Mﬂ'éb@ﬁébélft@O%rh%rﬁ618§6u§®lith asfutcﬁ receptor or

gnin uences and 1 ntroduci ng
Ilganﬁet@@@ggrqom@asa e eping ﬁ@ldmequamtrep&anaem pd)masls@mstltutlons

deleloy ARGt e BRE SEbe R BRie Shnb e Ay Gelhsesence of the
nativeAdmigo &id sequére: CdnseBeaitvetanino dde subé‘ﬂ“thﬁ@né!‘@ﬁe hereln defined
ymentation_in the United State

as e’&%‘&\?ﬂﬁ\émﬁép%al‘?ﬁ%'@ W'%Ql@ neRfdhe fellawing dissgroeps:Dec. 10
. 1%hall 2fphdtic, $HB B%@rorgﬁgtw;ﬂ&lgmgm&% Q\qgt%%?ﬁ%&fﬁli%gly

tide sequence | ace term na
I slgj lak, @@sifively ehasged nesidugsidiionArmptyabody or decabody

. e AR BER0oR Bl OBl AR Foue Agn PR, 8 e
V. mmg@,twn?ne&s: resmidlebePBenTyrefreps to a nucleic aC| d
at es, expressi on of a gene.

sequence. t hat regul

Voo E‘%&gﬁtépﬁ@gﬁu@{g@‘ar @Sﬁj@ﬁAMeédtﬁ"-bt'@r yal e%}’?on capabl e
of binding RNA polynerase in a cell and initiating
transcription of a downstream (3" direction) coding

“Honpg@gkﬁ%geﬂwd BB the hergsnbags of r@aﬁmodhwdmmb@cﬁcbslé@@ce
vanal"ﬂr t"ﬁEFSFé B‘e’nﬂ@ ! eﬂ“[etr aﬁiéh@@ téf;seeqﬁgn%\ég E\rﬁ tﬁ‘@%ﬁ&ébé‘ o

i Ng WE UG

nece$fsa1'§d; nmgacm@rmtmsmemmwsememm@@gy) M@ﬁmm.md%@m Qter
rase. Eukaryotl C pronoter

programq %51’: ﬁ’gqﬂ]pn 1e N é’bH’tea@'ﬁ OnapnchisexepUtangrogram is
“Align’ ZAButhdreyes, GBh@l'ﬂ@E:MOFh ¢ vPthWa"erflﬁ& %ausrér%gigﬂ&entatlon in the

Dal garno sequences in addition to
Unﬂe@&r@tﬂ%@@pw@u@fﬁ% Washinggon\@ .20 240569736 ®ec. 10, 1991.
PCT/IBZOO4/001049 A nucleic acid sequence is
"operably linked" when it is placed into a functiona

An “enbiaad:erbsehuenw bfﬁh@rmémsbody-lis' £pephds Qeél?é’dt%nﬁl‘écetf 9t the N-
r.a presequence or secretory |eader Is

termnb% %@Vrh@l lﬁcklggaq %ncgﬁgg lnanb@pmmptabody or detabody to increase
signifiedRile §%ePradficion BF BRpRILRY r&)%tcaB otfc ta%ﬁ? tic

g secrgtl oﬁ of the pgl )épept ng %Drfé 2? "5
systemi nked to a coding sequence if i t af fects t he

transcription of the sequence; or a ribosone

"Promoter” as used herein refers to a nucleic acid sequence that regulates expression
of a gene. A “promoter sequence” is a DNA regulatory region capable of binding RNA
polymerase in a cell and initiating transcription of a downstream (3'direction) coding
sequence. Within the promoter sequence will be found a transcription initiation site
(conveniently defined by mapping with nuclease S1), as well as protein binding
domains (consensus sequences) responsible for the binding of RNA polymerase.
Eukaryotic promoters will often, but not always, contain "TATA" boxes and "CAT"
boxes. Prokaryotic promoters contain Shine Dalgarno sequences in addition to the-10
and-35 consensus sequences.
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bi nding site is operably linked to a coding sequence
if it is positioned so as to facilitate translation.
wa.powkiostyed s acconpl i shed by ligation at convenP@niB2004/001049

A nuckeit acidisenuesice ¢s ‘opérablytiiked WhEN s PHcRNhE a f@nﬁlﬁlongl
nhhetjc ol i gonuc| eoti de adaptors or |inkers are use
relahoﬁ IR @RREErUC "é BRdesRausAas- pPraexaraele, DINATFar a prasequence

or sec'rét@hﬁlfe%@er %nélper?!é 3) IV ifrked to TR rf(éjr 4 gip ){b‘;egﬁaétlfe tls e&#@e%sred as a

he r'econbi nant pept ab
pr epmjelmethat paitigipates th ﬁlﬂ@ samcétlm‘ecfdinbl padyptedtiasl arpromoter is operably

inkel138 o Shliietie iy HBRE et Saeliotn it Er€ SEenaas or a ribosome
bindihg siteds operalljoﬁhkmi tah ydingese qubnaBtift Isaﬂ)oéﬂléﬂbd’% &8 to facilitate

transiglid, LHRiL S CaRiaRBrE PacIoedoniat RoHP@RNT fesjriction sites. If such
sites feist dxist, Héeéyfnmﬁé‘ﬁcﬁ&@ n%%}é'ortlaa 0 o(r Imﬁers arg ysed in

envi ronnent i n ey are prepare
accoglancerwith apeyenfinvial praspieeat i on i s by reconblnant DNA

technology practised in vitro or in vivo. 20 The

ternms "introducing a purified DNA into a eukaryotic or

The terok@oyatedt ahd $putidd” refers to tHeastateki whidh tHE "r‘é’écﬁnﬁi‘?ﬁént fusion
ro wherein an extracellular DNA, with or wt

pept%ﬁiﬁ?l"ﬁ@%@ PI BHClelsracis engogiggtsushl necombinans fusion

peptatfcfdy' wﬂlrb%nfﬁﬁ ﬁéé@&ian@é wnﬁwrtﬁgﬁr%cé B@ﬁk}n geﬂjsotf)ﬂ%olecules and

into which the extracel
nUCIGilChﬁﬁlddMIHé)@ faerl of Bulsstantiallydioee of hmterxalwaﬂew\/hwhathewﬁe naturally

t d i at the
assod B AR Bl Tl BEHE R o 0B S ERn ek afmtpund
their natuegirémironmers, antheXdrironATY@ AR thel/&iFe epérrﬁﬁ de g cell

host cell"” and "reconbi nant host cel I
cultur eﬁM@'@p@rﬂ%@@W rgcombinardNA technolgay ptacbsed in vitro or
in viv@r okaryotic cell into which one or nore DNA or vectors

of the 30 invention have been introduced. It is
under stood that such terns refer not only to the

The 18308 filteRle R AL &G R len e 8 stkaniaticdiskoRdvpts ﬁgs’f cell” or
“transfo@tidn” QRINOtH AN TRYOCEBBUNArBirSaie @Rﬁgbélﬁjl&elﬂﬂ%a%t‘ﬁrb‘r v
either nutation or environnental influences, suc

aCCO'BB%@\é'HQ alpriabenters & hest celleThedenm Cegll ff«’m&fﬁ@edpar dretnsfected
cell” rﬁ@bn"ns tﬁéjéelﬁf WHidH ’th'e3 tr%%%@%%%\]ﬁ ngiggﬁ%&oé)&cetcp and thus

term as used erein
harbopeT theRertac oo ONA" Eok aw/bmghtledz introdefcetdntoctharell so that the
an cell froma eukaryotic

onz manmal |
nucle@?ﬁg%llésﬁﬁrbhégb ?)th&r aﬁ(ﬁlchrpmqqo%aléqtggfﬁrg orgsan extra
chronmdomaiadlesenel | that is capable of being naintained
under cell culture conditions and subsequently

transfected woul d be
The terms “host cell” and “recombinant host cell” are used interchangeably herein to

indicate a eukaryotic or prokaryotic cell into which one or more DNA or vectors of the
invention have been introduced. It is understood that such terms refer not only to the
particular subject cell but also to the progeny or potential progeny of such a cell.
Because certain modifications may occur in succeeding generations due to either
mutation or environmental influences, such progeny may not, in fact, be identical to the
parent cell, but are still included within the scope of the term as used herein.
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included in this invention. Especially preferable cell
types include, e. g., stemcells, 5 enbryonic stem
w@eeios®8776hi nese hanster ovary cells (CHO, COSPCBHIAW4/001049
“Eukbinddit3ell” Hefers toGREthanedali& of Abh-mamithidini dBIMfYom a eukaryotic

differentiated jr undi fferentiated cells. QO her
OrgagiFM- &b WaH &S NOke W'ﬁ”%reéammﬁyoel{m@cswﬂ thedis eapakde of being

rarighed Pt sty bS5 RARIARY Yirfgiad vl e
includegimthis inkendeni Repedigllbpredénayleotelbtypesiimclvde, e. g., stem cells,

I,oNn ~Qf cell shrin i i an
emblycRRILTER Shingf b Siar S APLRIRNE O 85 B 1, NiHaTs,
Hel d,dC2@12 ocanckr celilraaneprimap) giffefertizédd 6 uadieiRi&itidted cells. Other

. B%Sﬁes{). The gell i.s . usually one which over expresses
suitapigehestiglls age Kpewp totheseskiled inthe a&1 1 is a t unor
cell, e.g. a breast, prostate, ovarian, stonmach,

endonetrial, salivary gland, lung, kidney, colon,
A Pepighaslyavhiphiinrdusssi ‘epoptasisi ddénearebis” is ond hict inducé$iprogrammed

col i ey a7 4 S blarol B OB kg,
dilatiew af badoplaboiic estulah | tgl frdgmeatdtishasn@e fdsnation of membrane
osi s. For exanple, phosphati dyl

. iated wit t :
Ves@%f fc%hg‘é %B?P%Kin%qa@g%gt i8R cellis yauayene whichgveiaxwesses the ErbB
L Adh R tak] b h
rece%mqil’rgg%ra%hérc%ﬂg@ﬁ r;tgmoﬁ’%e?,?ﬂp. § b‘?(!é'étg@ho% otk {J?%Tﬂgh stomach,

_ ering; an Cl ear omat I n ensa
endogneifigy, gplivarpgland; dgree kidndyo noloan thyeoidy panereadc by b2@ider cell. In

: ' i di i,d-cells. "Tre " fe
o, gL ER0E o SR BB o e, ERENEEDED, LB Vib-s01 o
SKOYBeetnV ativvemetitodeiarsavaiRokefor kvaRRMNgfthe BAGIBE BYents associated

.. 1 nclude 't:hose already with the disorder as well as
with 2pRRLESIS nFQexamplse PAPSRIRIEY! parine (BR) iiaesiepation carhe eneasured

; t ' e .

o i, ARG NAT 48816408 i b DB S EAR dgins anc
nucleg/chgreatyp condensasionralony sithdNA fradgmentatioh canbhy eatested by

: . rs,to any animal classified as a
any '%%%‘?m H?Q%qlé@cﬁ&éﬁ 1mans, donestic and farm ani mal s,

and zoo, sports, or pet aninmals, such as 30 dogs,
hor s ows, nonkeys etc. Preferably, the

143 S, Ca S y !
Treatmenhrefess ?mha | therrpuicriTeatmeni gadtarephylgctis oeprevestative

Y t f ' .
meadfgs oo hakedd ARRRHR Bl Sl Ui B diygr oo e

as thege inawibish the iésartier isge el praveytedetHeace| the mammal tofbe treated
reduce

. reduce the nunber of. cancer cel]s; 3
hereip eyt fifh: BB LRECIES ol AR VIR Ine disGE o o°Gbhe resdismesed or
susceptithleptoetherdibdrdest op) cancer cell infiltration into 15

WO 2004/ 087766 PCT/1B2004/ 001049 peri pheral organs;
’ inhibit (i.e., slowto sone extent and preferably
. DYt LS i nhibiL. 0 '
Wan AP lr s B QSRR eI by o o33 e,
including buatanshdosestic and fass aniradledand tzbot SgortsnTeret ahimals, such as

dogs,t%?sgétc%rt]st, ctor\}ves, %gr%(e%yetg.rlgr\é?grtably, the mammal is human.

The term “therapeutically effective amount” refers to an amount of a drug effective to
treat a disease or disorder in a mammal. In the case of cancer, the therapeutically
effective amount of the drug may reduce the number of cancer cells; reduce the tumor
size; inhibit (i.e., slow to some extent and preferably stop) cancer cell infiltration into
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growt h and/or kill existing cancer cells, it my be
cytostatic and/or cytotoxic. The phrase 5
wO pdvenspenuti cal |y effective amount” is used heP@I/IB20®1/001049

perrp’rmal cargaasunhtbrts(uéf istove ié sdbme extenieid p@f@r&@lﬁél@??ﬁwor

t z g%ta&} east about 30 &ercent pref er abl
metqsgast: 186ibitnls SR, eXEridt et Growgaand/BRERIeYs th Sppnextent one or
mordbEfhRY %J?h/pftom‘s adsdcRnedl vilth PR ider. TS ﬁg )@c@thheEeYruatmay prevent

| east a clinically significant nge 1 n

growgfp angtor il PfigiceeanGe dalls nif e lee cytostalictandddr eytomxigeThe phrase

"therBBplit gl dHaive RO SRR rere Pefhe BBRuafburtnignt to

prevemragnd rpmeﬁerablyfreducte)bxa at l%%@ ebtba't 3 glelrid@m :qm‘efé}te%/' by %t least 50
condi t.i o that is i ca characteri Ze

perc%rgr,t Bﬁqugﬁ'hl)égg@%eg]n?gérqﬂge,nt E;@j%%b@é 5% t loast 8P percent, preferably

by afi |1BES1LSEY, BlinRERY Qi? |f|c'am Eﬁéhdléjrnl bWWBr Sard@r@gﬁgﬁbr mitotic

bl ast oma, sarcona (i ncludi ng arc
activity of 8 daigst celhdar m%ﬁsgrqmsm‘tdwlceonalls erctwweorporother feature of
path@B ngi oma, adenocarci noma, nelanoma, and | eukem a or
ﬁ%hoi d mal i gnanci es. Mre particular exanples of
such cancers i ncl ude squanous cell cancer (e.g.
| thelial ,sgyanmous cel] _cancer |.ung cancer o
The (&R0, rngers Rl CRaroy S g e desaBhe Shaphyeielagioa agndition in
mamegdls eiat ig eIt HanactRrigdd be
car ci noma "of tg | ung, cancgr nlrr%tjlﬂﬂtéﬂdcoeﬂ%re toﬁ%)barr]nples of cancer
inclugedaitere Inot lieited 4acearcingasa. ympboms, biaaad:d)meaeare:oma (including

Irposér’&BhﬁJ H?ur%@ﬁﬁécgrrrrs}% gﬁ]% hkes%%pegr%rpq @/{Qfﬁ@tgﬁ qggr{r,rlggroma
adenoaammqma hhatixmema:,aandelwkémmaabmympmf@ﬁﬁlrgﬁéﬁé@‘s; More particular
| on, canc cancer coI?rectaI cancer

er, rec
xR AL FHGILGa '@Pfﬁrﬁr%swemﬁa Il canper/igrg: qpithrlial squamous cell
canceré}fl@hP%ﬁcekin@Wn@énfaﬁQ%‘ll lud ﬁﬁéer HBH%IPC&ﬁﬂﬁﬁrcanFer

vul val' cancer roi d cancer, I C carcl hona
adengearsiogma e Ipeluar@l wammmaarmrmma obtrer Iurmgncamcer of the

eSSBS of St dShg s

cancerapeacteatis caneex gfipblastorga cedriisadriderhewside &dhcer, lrver cancer,

rotein pres at their cell surface. 30 A cance
bladdeg gahceh E‘PP%@&“@:W@Q% GI1GPE Galen @aﬂ%rn recipl eanaerslorectal

cancéreefnbetrif 0P Mferink &‘é‘r‘cﬁﬂ)rﬁé‘%ah@é ? a":crrrt?&néegﬁﬁég or renal

activation in cancer cel signi exceed
cancerepegstate caneer,valva m:aof;elt, Nwror@cﬁmeorhepatrmmarcramw @na|

Such
carcifffthaodticl HiahBE todthitfer e er RGP baBREPRIc T rumarp e the
biliary #aeipts wallrall beadBandmegkeantsan normal |evel s of an

ErbB |igand available for activating the ErbB receptor
16 WD 2004/ 087766 PCT/|1B2004/001049 in the cancer

An “E@isBlexp re%éﬁqu@é‘rfc%?sisvcﬁweaﬁér‘nﬁﬁérhﬁrbeﬂ?%l’ﬁ@ryﬁﬁvé‘ﬁ%lg r&Bin present

caused by t
at their cell surface.

A cancer “characterized by excessive activation” of an ErbB receptor is one in which the
extent of ErbB receptor activation in cancer cells significantly exceeds the level of
activation of that receptor in non-cancerous cells of the same tissue type. Such
excessive activation may result from overexpression of the ErbB receptor and/or
greater than normal levels of an ErbB ligand available for activating the ErbB receptor
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mal i gnant state of a cancer cell. In sone enbodi nents,
the cancer will be subjected to a diagnostic or
wW@e@gngweé c assay to determ ne whet her anpli fi PEIX/IB2004/001049

in thewdncer callse Baxprsessive attivdtion MByBESeERAL/drde caused by the
occ rrlngﬁmhlch resHIts in such excessive 5

malignantsiate §if a,fanags Cefl B saspe snihodinents; e Feessr, wilibe subjected to
a dlagﬁébﬁd: @F‘Q}d@hosh@ﬁsgénfﬁﬂet%ﬂ%%ewgégigfgwlﬁwm and/or

| agnost i ¢ or_prognostic assay
over@@' EB3$ip0 & ieorErbBdreseptasie pesyriegsittioh aesUfiskB such axdeksive

attributes to excessive
actvafig bE et Ptk t Gt AR Erbitvelo BhagighaTiufe fancsr may be
subjem@m@amm@mm cIprey S ticesRpl/an de‘?er@rﬂﬁe%ﬁéﬂ'?'elhé\%phﬂc tion and/or
si gni f.i cant hi ghe | evel s of an ErbB receptor, elw
over %?@%E?%B'i an %ﬁw@gac’d I agGHfringintthe capeer Wbmbaﬁtb'd)wt@s tp excessive
activAgiie 8NEHRY @depkep! | of the same tissue type. Such
overexpreSS|on may be caused by gene anplification or

by increased transcription or translation. ErbB

[essSi 0 be determned. . in a, . )
A canraien o RIBkTRGRS T Bl fegPhior i AR ich asssionificanty higher
levels ot ap&sbB reewstos, sﬂfchtéEEEﬁfB)B ARG ek sDFFESE Merdsr, tcB?n ared to a
via an i munohi st ochem’st )P

noncae%%ryusm&)o?th%am@rtmshedw@@ i 3eh P%ergén@rsamwnay@@ ¢aused by
geneldiBpIFRA%6N & byNkérédSed ttr‘%?%ch StidrPorfindShiN téﬁpﬁgrefég%g

presence of ofe or nore features or compornen
overgxpresion prast beadetermined in adt@mloabt eT prcgjrmssctaesay by evaluating

d co It
nore R bR o ey DB SR Bl PESSH croPouriefiodd 69/ rapatiean
lmmmhwtbmegnstryrassam IHZ). untoward reaction, such as
gastric upset, dizziness and the |ike, mhen

adnm nistered to a hunman. 25 The term "hunmani zed"

The tbAH @o&bngé’nls@éﬁﬁ%lfﬁ:&%lnrtﬁg%%e REiddIQ tﬂgt IEITS say permitting

Pept abody, especi al’l umani zed car

the pegsegeawi Onatqflmol@oﬂeﬁtm'pslom:ommbrtelmés porti on of a
hi nge regi on of an imunogl obulin pol ypeptide, refer
to chineric parts thereof that contain m ninmal

The masermwrd@roeua@blfyrmapml@ urw@rsl tBrHoRelLIRP ehtifles 38d B¥mpositions

is inten an am no acid sequence

that ay ﬁzﬁ’hyﬁ'ﬁpo'?%W@'@" able lﬁﬁ’@t(ﬂ%ﬁa’t typiselly psedusie amellergipensimilar
untovs?éig réQ&LorWs'ubh he sg%%{t Qetb%ﬂggmaesg %ln?ict’ngrlfg%zf\gxs g%jgrﬂﬁnstered to a

known hose

humanefers to a protein conpr|3|ng two or nore
pol ypeptides, which are 35 fromdifferent origins,
i.e. which do not occur together in the nature. 17

The term “humanized” forms of non-human (e.g., rodent) portions of the Peptabody,
especially the humanized cartilage oligomer matrix polypeptide and the portion of a
hinge region of an immunoglobulin polypeptide, refer to chimeric parts thereof that
contain minimal sequence derived from non human immunoglobulin.

By “chimeric” part, is intended an amino acid sequence that may include a functional
portion of the sequence and that will be obtained by molecular biology methods known
by those skilled in the art.

“Chimeric protein” refers to a protein comprising two or more polypeptides, which are
from different origins, i.e. which do not occur together in the nature.
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WO 2004/ 087766 PCT/|B2004/ 001049 The pol ypepti de
according to the present invention is an isolated and
w0 ewanki7aant  fusi on peptabody which can be enPOOERROBY001049
a single DNA sequence. The isolated and reconblnﬁnt
fusi on pept abod s, able to bind to a nenber of the
The b5 REPHEF B oNe b haRraseRdBupS AN ROIAeEADThcombinant

fusioﬁﬁfé%’ia@édﬁ/h% Wb@%ﬁ&@%@@by aFélﬁﬁI% DN h@éeﬁm@ JSolated and

reconbi nant fusion peptabo e presen I nve
recogbifat desionmeptaidy i¢ a}aleatqoblndutora mbnmdmmm epitlepthal growth

factef PR AP Rl TR e SR P bl PR R b rhbilkafe ssorated ana

recombmﬁ@smn papthbulyifitee Pgesdntlipasition d&ﬁbﬁsé&%‘l@@st 10
ree-di nepsional .structure. The isol ated and

é@gﬁtﬂoﬁ%‘m Of giumanigsst abawanscarelagamhgomermmtux ipelypeptide;

c I sis and/or necrosis) in a cell
qgjtag%trlgg?eghg g@(?nal growt h factor receptors,

pr(@)‘ ah gpideraat metéth faetor rm&j)ttmollgarmf «sjrepamhg adteast a motif having

a thrés AN RbRACU AR TPl if fiatea mi FecRiRbiBaR! fickramapody is
capabtet ofiatcingaelialr Bebh Risﬁé aﬁﬂ/(ﬁﬂe’cﬁoé{\é}' iR dell that L expresses
an Erb rece tor. "t hr ee-di nensi on

epidér?rﬁ r e(s}p&'e azfosrtrgpgptgfsy %@fﬁﬂ%ﬁ"kj @eCE}@e!’ gell endrradte poferably an
ErbBSéirHéééiﬁ cahcér cdlf | ch Xg'?eé Qﬁéer"&ﬁlgsﬂré g?%fﬁ%béy cells

conformation Into In or a
chargaierized by epeessivanactblation|of ansEnrm:Ieaoebtca dramys wdh of

i that fold into a 20 conpl ex
Over?g#%g-s’%%n%ﬁg?@%igg%ﬁt%cture It is often the
geonetrical shapes that deternmine the protein I ;
f 1 idermal growth factor receptor |igan
A “thige-gime Btk %’@lﬁﬁwﬁwﬁér t@ﬁlagm@#rypttg@é,s t’oa @Vﬁg’a,oéﬁﬂ strucigiedof a
proteﬁ?&rulﬁr&ﬁer Wb?(fsefh%kﬁdfﬁor%@ﬁ o%qfner whid plr(ﬁeﬁ’m rogBP[%\%p ide folds. A

pol ypepti de and nore atprote
protefiemg, gisovaderndia lohg céplrd@fraralnogammksbqﬁanctem that fold into a

com G 8 kRSB Ao BTl R 63 SRoid b apes pitomine

the proteinduaciicshssequence necessary for binding the EGFR
with a strong affinity and activity conprises a
sequence of at |east 10 am no-acids, preferably 20

The PSSPk AT RAE vl i g
amln@-@cm@equemc&aprﬁa“abl)egheﬁmﬁa ligand ig arcoeripﬂex: peWbeE@é?and more
e L0 R e S s e bt
ligandals! pr@félﬁblyrm”é‘sémsmqﬁ‘s fulMiendih @ehehded. qfatflé‘m éHoW@Yf?atQhe minimal

characteristic spacing of six conserved ys el ne

aminQ-ggidgRAleNgeMARgSERNYTOF Rindincuine it BF Rowish iackjesng affinity and activity
compﬁ@?@s”bm%ggé%f \t%ﬂékﬁ?r ‘é‘g a@ﬁﬂéﬁe{s@(ﬁ g%?é?%@? (%rof{%{)ﬂe Srqurably more

than 2@amino-acids. In the case of an EGF polypeptide ligand, it has been shown that
the minimal EGF region required for efficient EGFR activation is a structural motif
involving three site loops resulting of the folding of the protein.

EGF and all other members of this growth factor family have a characteristic spacing of
six conserved cysteine residues, arranged in three disulfide bridges. In combination
with two conserved glycine residues, this provides the three-dimensional scaffold that is
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WD 2004/ 087766 PCT/|B2004/ 001049 required for proper
Er bB receptor binding (Canpbell et al., 1990. Bi ochem
W@ 0srIed . 40, 35-40). On the basis of theiPCT/IB2004/001049

requn:gdsf@n mepsp&%lgecérh@ﬁBm@lﬂige@drﬁﬁbélﬁét éle 1@90‘ #86Hh.OPharmacol.
ree | oope %I ons, designated the A-
40, tgwgolyam% r Q)@}@,I[]]Q.S@flg[glg) theﬂqacmotequtﬁgocan be divided into

thred I%)Sﬁ%@ %i%f\g) deé@&é@ thb%,oto% @QS?EQ%Z%E%@) Egy%m Cys31), and

erm na
C- Iocan{gGySB@eCusctﬁ)ngead@gonmo béirmaeN-ttehmnfabmeglbnaadinéblec-termmal

i, S BLE i P48 2054 3bica i avrtn s r s ysme

( of the I] and in Ccon‘m ﬁgtl oenkgv)\n th gbsgggﬂ‘ ?@@bgﬁﬁrﬁﬁcﬁﬂ&ﬁg requires

a prqmrtm@emﬂaném@d strusiureiphiiedigmadiin combihnatiarseithspdcific residues

in th@g@,ﬁ m& N, Pept abody recogni zes an EGFR
nol ecul e on {he Jsurface of a cell, preferably a

eukaryotic ceII nore preferably, a vertebrate cell

The 8fres TR3voP bGP oo b M iBegpue on he

surfage df@ecsnebkef@t:atﬂ@@eeuk%l icr&llahﬁﬁetp?&%‘ﬁam&/a&%e%ﬁﬂéte cell and,
h affinity, preferably w bi ndi ng’ const a

mostt%%fﬁé@biwaa marnmaéﬁ@llpe of arrwma;n @@II g hﬂ\mndmgnsespecmmfgr a defined

L e R

a bingingtdanstant betvees &-10 hNgand)br@‘ererly oROMM. pol ypepti de
and the portion of a hinge are humani zed or fully
human. The pepti di ¢ donai n capabl e of oligonerizing

Prefef&BNPthel islatddhan® @&ddrabinaht ﬂJsWB@;btéﬁg §"bf m’éTBFéﬁent invention is

cartil age oligomer 20 rratrlx p ypepti e) and

fully igpan er gggm@ed;fln eridsulay, the ligoimerhaatrpxi pypeptide and

the p%ﬁf&\"{tcﬁ d I%P ré%?%@%?gé?ftﬁ@mé[g%}é pergtlcag @g{r@m capable of
ollgombsxmbl(COMEof etthe gortion fogadmnmrﬂzed:@r hamMegtlltage oligomer

i ne-ric ence o spacer i s, suppose
matrif pBlYRRpId) i T domalisconrble o Bincing 3 & Membeagef bepidermal
growt&&'a@to@ @é@é%ﬂéﬁéfeec&ﬁédf@djv% epsééééjrc(h y@ng% g dowé‘e for

acer region |like 25 that is gener to ’be
exam@  BedeptaTdlexiklity of the b&‘@ﬂﬁg)dﬂmaim@r exanmle | peollofe rich

fel | eff
sequgrt® ofid Shadlr 16 ShbBESd Pbtdi8E el SiisSeBheii i ticture
elemexﬁs (an:ilaagda yonsequenes fixed 8- mahﬂdtménﬁéloﬁéoﬁdﬁea spacer region like
nven on..o unani zed or
that i, GHER PG SUBPO R DRaLItP HoBLy &b cieonaaBlianaconsirains of the
prolnn@'rtan@UEé ' Bﬂlr@ng @'Kbﬂé?%le@ BH@@f th@&&%é}aﬁﬁﬁ{)ﬁ themultivalent

receptor |igand capabl binding to a ne
bindingg A@ﬁpaﬂémﬂw inga waﬁrredarrabodlmepobtheameenmebe @drtwnaof a

humaﬂlzll%ardr rﬁ]hagﬁ Eggg% ?Ilé%ﬂgp%@g%ﬁ&gggﬁ'@l rg%paj:ﬁﬂpfghgomenzmg

and trm epudeemal glowtk dactor reddpter Ifaetierapable of adRRY tbl PMePhber of the
id ln gq&re%% Eﬁfg{{anlmmnolobulln pol ypepti de.

epi eﬁ‘ﬂ% %g BF re eRtRFAE FOANBFIERUARA RUtIPN Phgdiage Ergien of an

mmuﬁ@élbb?ﬁhr%b%é@fldé’?s;fa@g?'ﬂhétscompnses preferably a proline-rich region.

More preferably, the portion of a hinge is a region of an immunoglobulin polypeptide.

The portion of a humanized or human cartilage oligomer matrix polypeptide (COMP) is
a peptidic domain capable of oligomerizing and of self-assembling whereby it can
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35 a peptidic domain capable of oligonerizing and of
sel f-assenbling whereby it can 19 WO 2004/ 087766
wWEDANE2604/ 001049 spont aneousl y pent aneri ze. PEI/IB2004/001049
spontargaisiepertabwtizee At prefertdd em’n)oelnhemaofdhegwmﬁlve oligomer

resen f-ass cul e .abl e
représER Sl ARG 3Rl St o cligemerice i vispansyeri vitro.
enbodi nent, the isolated and reconbi nant fusion

eptabody is 5 nultinmeric i.e. dinmers or trinmers of
Ina &@g@fa%emhwr@@m dle Isnh@ted@mtneg@mbmr&ffuslhe reptdtaadyds

mult r Eﬁ)e% lﬂ?ﬁ e present
Iﬁ}%lecr{t%lcgnrmb it{ eren e prl orelgart in that: the

portion of the hinge preferably a region of an

The odLRHeR &Y 1S8Rl Y GFombinari inm Aeplabastiraf tha gsesent

invergionds ffersnt frbm thel pres Rir ﬂechaime BHPI SFth
factor, receptor Ilpgand i s | ocat eg at the C egﬁﬁ’q@nﬁreferablya

regiopofandmingealp B ROWREPdR isdapaiedat the &ytesminus of the portion of
f th
e R Sk B Ul BE PR oy o

receptpf ﬁ@rtihledocmadsatttbe anterminusvefthe Hingarsyiomndna theehBbncer
Pr.ef er ated an

seauBhBE RibhaRe' 18 oh il Bhfetiorling o e Bumanivperariage
ollgoﬁn@r hitrix POIVREDEES. Piis IREIBRBE |SRAUBNGEImM n%r'&@e& ’éﬁ‘ﬁ&@g'@@d a better

uence is selected fromthe group conprising
P"Od yefiopateySFEDL, YSFEDLY, YSFEDLYR and YSFEDLYRR a
fragnent thereof, a molecular chinmera thereof and
variants thereof. It has been 20 shown that the
Prefepatagenh\ees@famqam necurebinsatifusitrepeitabbey f tey piadent @Ention

rabl t he, above sel ect d enhancers |l eads to a
furtne s e} SefiT e enst: [P SDpaaH Gasignes i Selected from the

grou;ﬂ@nga&ngnvrsz@ YSHERVeSFEDNE Y%JFE@I?{Z' YOFERR v anéFEDLYRR

le to select other suitable enhancer sequen
a fragm%m#&h?raﬁp@mqlﬂ@ulﬁr ehimara tb@r@pé aol veriasts hlmemfl Hﬂnaszt&en

nd
show] aRE e SBIcIbEMh SnhBfiba s FERES Bt s HEBfinirts and preferably the
above aebotedommﬁmﬁrs b%d}srtofa pgmaemtlsn mte\wrmcla{’@ EOttBGO@%Ld hlgher (see
r ocki n agnents or varia
Fig. 26 Mo zracas SRBRS T bieadinnl b8 %6 T snerieibenpuitable
enhan@dri s¥guentEe wWithbut dEparfing f@hiRey E@op@éﬁl@s@ RGO de

or fragnments or variants™thereof a paralytic
peptide or fragments or variants thereof, (f) a

The cpRSH A Gl auh BEEIrriBombr AN B dsctes sBiART bhardtn et
vén) issneidemealepdwitf factar mpm;btmda@magmeﬁw &levdrRints thereof,
g(bgvéﬁ ghro]c C%?r llr{gkgegtlcjg 8re 1p ;glgnqgn’?srorf\;aangarrrl?sn%hsergcr)f
(c) a TGF alpha polypeptide or fragments or variants thereof,
(d) a plasmocyte spreading peptide or fragments or variants thereof,
(e) a paralytic peptide or fragments or variants thereof,
(f) a cardioactive peptide or fragments or variants thereof,
(9) an amphiregulin polypeptide or fragments or variants thereof,
(h) a heparin-binding epidermal growth factor-like polypeptide or fragments or
variants thereof,
(i) a betacellulin polypeptide or fragments or variants thereof, or

20



variants thereof, 35 (i) a betacellulin polypeptide or
fragnments or variants thereof, or 20 WO 2004/ 087766

weEFanALS2604/ 001049 (j) a viral EG-1ike pol ypr@l/iBe0401049
f (R gnerel < G -lika piolypieptitb ey éefgmdrits \or Varietsuthgricst ood

il bndetstBa B Ehirdeibags hathos alaales PBYBRTGH. Fragamens of
epiderainl ReowEPRcRTY rb@é‘;ﬁtoﬁﬁgér‘i@é’ c&r Bbkﬂsbdtal%q Wﬁ?'% theg exhibit the same

properties as the natiVve sequence from
prop%lﬁs\a@ thg npdive segusheddrormehicir theysieE@. r ecept or

|'i gands whi ch have been fused to the isolated and

reconbi nant fusion peptabody of the present invention.
TablNdneh@es|tkacarious EBF R&ceptardigaddBawvhich have been fused to the

o BB, ol e i

ENFSGGCVAGYMRTPDGRCKPTFYQ 25 Spodoptera Bl ocki ng GBP

a. damel tura Pept]i de Mab G 08kdudied Origin_
PlasmobyFAAGCATT G¥ORT ADCRCII Ecc2d vivkapeaksd Bl OCKI B GBP Br@udopiusia
chreadipfr assi capPSPPept i de Spe Paral ytic Spe aa. includens

e N NFAGGCATGYL RTADERCKETE 23 Spodoptera Peptide | PP1
loiWMa, eridgBia  Ms ﬁg?gﬁqcyﬁGF”@TW&‘?KPTFYQ o= Spodoptera
Peptide ENFAGGCAAGYLRTADGERCKPTF 23 Manduca Pepti de T PPl @M
Mab Gr&@Xt @ Mas vEar al yiil C eMageckrdstASsk LRTADGRCEPTF 23, -
Blockinganduca | Peptide|2 PP2 a.a. sexta Hev Paralytic Hepassicae
Peptide ENESGECIPGYMRTADERCKPTY 23 Heliothis Pepiide | PH
gpeti’f@vha Vi reskens  Hev EIPAFEPIYIRRADRRSYRTF 23 Spodoptera

D ENFAGCEHPEWRTADBROKPTY23 He/iothi s Peplitfe 2 ppgeridans
,'l":st,zzrélytﬁ VI re ens  Trn SBAFEMTTFE RO 23 Manduca

> GECHA llvnll—\uxm(PTFr‘ 24—Tri-choplusia ﬁéhti de | 5oxe

Mas pa@g" ENFAGGCATGFLRTADGRCKPTE 23 Manduca
Peptide a. a. BPZ a.a. sexta
Hev Paralytic Hev ENFSGGCIPGYMRTADGRCKPTY 23 Heliothis
Peptide 1 PP1 a.a. virescens
Hev Paralytic Hev ENFAGGCIPGYMRTADGRCKPTY 23 Heliothis
Peptide 2 PP2 a.a, virescens
T Paralytic Tm ENFSGGCLAGYMRTADGRCKPTFG 24 Trichoplusia
Peptide 1 PP1 a.a. ni
T Paralytic Trn ENFSGGCLAGYMRTADGRCKPTF 23 Trichoplusia
Peptide 2 PP2 a.a. ni
Any Paralytic Any ENFAGGCATGFMRTADGRCKPTF 23 Antheraea
Peptide PP a.a. yamamai
Spe Spe ENFAVGCTPGYQRTADGRCKPTF 23 Spodoptera
Cardioactive CAP a.a. eridania
Peptide
Spe Paralytic Spe ENFAGGCTPGYQRTADGRCKATF 23 Spodoptera
Peptide 1 PP1 a.a. eridania
Spe Paralytic Spe ENFAGGCTPGYQRTADGRCKPTF 23 Spodoptera
Peptide 2 PP2 a.a. eridania
Spe Paralytic Spe ENFVGGCTPGYQRTADGRCKPTF 23 Spodoptera
Peptide 3 PP3 a.a. eridania

: VVSHFNDCPDSHTQFCFHGTCRFLV
ggﬁ?g@gr TGFo. QEDKPACVCHSGYVGARCEHADLLA S0aa Human
o
e[l SVRVEQVVKPPQNKTESENTSDKPKRKKK
Amphiregulin AR GGKNGKNRRNRKKKNPCNAEFQNFCIHGE as;i Human
CKYIEHLEAVTCKCQOEYFGERCGEK -
o _ DLQEADLDLLRVTLSSKPQALATPNKEEH
lljiﬁg?r:lganGF- !lE-iCEF GKRKKKGKGLGKKRDPCLRKYKDFCIHGE asg Human
like growth CKYVKELRAPSCICHPGYHGERCHGLSL =
factor
; DGNSTRSPETNGLLCGDPEENCAATTTQS
Betacellulin HgT KRKGHFSRCPKQYKHYCIKGRCRFVVAEQ 382 Human
TPSCVCDEGYIGARCERVDLFY -

Betacellulin HBT RKGHFSRCPKQYKHYCIKGRCRFVVAEQ 50 Human
(C-terminal C TPSCVCDEGYIGARCERVDLFY aa.
part)
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Trn Paral ytic Trn ENFSGGCLAGYNMRTADGRCKPTF 23 _
Trichoplusia Peptide 2 PP2 a.a. ni Any Paral ytic Any
WENBAGRTZAT GFVRTADGRCKPTF 23 Ant heraea Pept i deP@®RIB20@4/001049
yamanaei  Spe Spe ENFAVGCTPGYQRTADGRCKPTF 23 Spodoptera
Tableir di oactive CAP a.a. eridania Peptide Spe Paralytic
Spe ENFAGCCTPGYQRTADGRCKATF 23 Spodoptera Peptide 1
PPl a.a. eridania Spe Paralytic Spe

For Mﬁm ARERGIEY 2233 @@ﬁ%@rﬁﬁusﬁﬁ Repisoady&he invention
. eridania, ,Spe Paralytic S
furth@’ An%ﬁ@@s %@L@;B@@oiﬁh@rﬁ@parﬁm ey derrgried out by

o T DB it g o o
art. FOERKMAR\ChIHS@alERRREHAD  fidation, AwmmlbgdyMIékRspeCIflcally binds to the

|SOI&|W AT ENFSDKP RO rto Iﬁle pothlstldme tag sequence may be

used O&m&ﬂfﬁﬁwmfﬁf&%Nl%ﬁﬁﬂétﬂacé{% linked to a 3rose beads and
DLD_LRVTLSSKPQALATPNKEEH 86 Human bi ndi ng EG-
whme@%?M@@_m@m Ridikerteg seguanee Br&slsgrejwmoned in the

YWERBAPSCI CHPGYHGERCHG.SL  factor Betacel lulin HBT
prese%él\lSTRSEéTNGLLCGDPEENCAATTTQS 80 Human C
KRKGHFSRCPKQYKHYCl KGRCRFVWWAEQ a. a.

Furt R Lo KRR S bk RS 3 DIt sian petabody is

fe CARERYBEOY ot afledd@bhd f&&héﬂq %9%4:9%?1% ffect
Pre Wommg Tabl eal For a better usepara t1o N or ettector

region ik 3 flatker aarRNZyEraieR i aytofxis tﬁglmmr@womthat leelds
additibR4ERhHRMY properties, for example to metal atoms or other structural

compounds, that can be used, e.g., in affinity chromatography. The effector region may
be attached to the isolated and recombinant fusion peptabody of the invention using
conventional chemistry known in the art.

Examples of effector regions are detectable molecules or detection moiety for
diagnostic purposes, such as enzymes or peptides having a particular binding property,
e.g. streptavidin or horseradish peroxidase. Detection moiety further includes chemical
moieties such as biotin which may be detected via binding to a specific cognate
detectable moiety, e. g. labelled avidin.

Detection moiety also includes fluorescent labels and labels used conventionally in the
art for MRI-CT imagine. A number of fluorescent materials are known and can be
utilized as labels. These include, for example, fluorescein, rhodamine, auramine, Texas
Red, AMCA blue and Lucifer Yellow.

The isolated and recombinant fusion peptabody may carry a radioactive label as the
detection moiety, such as the isotopes 3H, 14C, 32P, 35S, 36Cl, 51Cr, 57Co, 58Co,
59Fe, 90Y, 1211, 1241, 1251, 1311, 111In, 211At, 198Au, 67Cu, 225Ac, 213bu, 99Tc and
186Re. When radioactive labels are used, known currently available counting

procedures may be utilized to identify and quantitate the specific binding members. In
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5 further conprises a polyhistidine tag sequence. The
separation may be carried out by affinity
wa@e kooemst7egr aphy or any ot her conveni ent techni PCEEB2004/001049

the ingtanee Wwhetd theskibel Btan Bniyree, dstbetidromaaf heé abécYmpllshed by any of
any anti body whi

h rification,
the pg ey L@& C)élcﬁl@%ét{'é $n?é?trqp§8tcaf'@fcﬂlf3aﬂ'é|0ﬁ0§@@ﬁ%omlmtpmetnc

| ampérrg@“\éggc B?gb@@ﬁfévncofechﬁ ofﬁ% H%W{ih%h djpe tag sequence

ed. Oher a nity no ecu es such as
Nit+-nitrilotriacetic |inked to agarose beads and 10

Tho SR Al BRERA Tk o EBb Bk B n i vir

dlagnosﬁememqu thl@liri’rm #vo tdloithd dgilﬁ@'téblﬁl@jeé he a'fﬁﬁhéF §§bect of the
reconbi pnant fusion peptabo referably

'"VG'WE& facielapgliedsolatar ﬁnéirfe(é@méinané&lé?eloa Meptabadyeere useful in
rad lofﬁﬁﬁgpﬂ{@bpg SfFBHIEUIQFIy e (?aqc%f P\Z %1 LG Mr@%r %Spect the

trc’or ac region
radioladgiled Isdiatedaam:!sr&ud)mhlnamthSlbnnmmgbcpnm;metuseéul if edioimmuno-

t o ot her uct ounds
auidefi e BaELEs, *bBEFn Hay Gat [ePby'Snd bileas§ B RysoStico andor
Iocatlﬂih&)fefaheét oslly, pbedhdsRyus O8lisatiraeneslld, @ne pdebfoftcrStive cells,
prlorg%, reconmbi nant fusion pept abody of the |nvent| on

%mgc%f%qawmsrwgwémr@moyekswgtmeillﬁ the art. 20
Exanpl es of effector regions are detectabl e nol ecul es
or detection noiety for diagnostic purposes, such as
In thecinsianee @frin prévst imkging\dhe igplatedaartd @doanbibamicfusign peptabody of the

s Rt S 3 GRS 1P PRLASHHISh B ranasistopets)

lnclud’mg ®ut ast Buitbd a6 alaghétiovdiseRansy irhSg @@hﬁéﬁ@iﬁg‘ég@nt wherein for
bi ndi ng . to ecific co%nat e 25 detectable

instance an jRolated ad\d) oeMbiparidusien neptakgdyametequir lajdeéed With a large
numﬁér%?bgf@ﬁ?gné%gﬁn%%ﬁ%ngh%@ R‘ésgr‘é,ggg nl‘é?&rﬁwb%ﬁ&%&#mg groups

|ncludﬁ3EQrT|Aalp©ryame'mm@®Waande$ arovwreethetrs bndqﬁ)lmlmabel s

h | ud f rescein, rhod
ExarniES i e et VoS IR ardoIGIE. G TagRBsovah b
europlin®, Izsthatiash, ddfmiues arBigiginm.f usi on pept abody nay
carry a radioactive |abel as the detection noiety,

such as the isotopes 3H, 14C, 32P, 35S, 36Cl1, 51 Cr,

0y 8 5 o2tk i 4 an
cell gllﬂﬁi’-‘k@r cabien thadiestrutiiareof alell.sThee eytot®dhn ckndana bacterial cytotoxm
cuon Y hhte B AP FOHDE Mo BN ATBBIAd Sctonin A cerved

from BsawtidigonBsbensyindsy, a%%r\é@t@)@ﬁ§6@ﬁ@5@@rom Bacillus anthracis,
PCT/ | B2004/.001049 t he i nst ance where the |abel is an

Shigagery derived fep Shigatiay S b@add@ot@ﬁlnssiﬁwewr@mﬁmench@ coli, or
pertu%’@?cﬁ(ﬁé Hetidd LrE)ﬁ'gne ra?%ﬂﬁéﬁus%m 8PS 3% REGERTRELF Preferably, a

uor ospect r opho
bacterial cytotoxin is exotoxin A from Pseudomonas aeruginosa (ATCC 25313-25363)

or a toxic region thereof, e.g. the domains Il, Ib and/or Ill.

On the other hand, the cytotoxin can also be derived from plants. Examples of plant
cytotoxins are ricin (Lamb et al., Eur.J.Biochem. 148, 265-270 (1985)), abrin (Wood et
al., Eur.J.Biochem. 198, 723-732 (1991)), a ribozyme inactivating protein, such as
saporin (Benatti et al., Eur.J.Biochem. 183, 465-470 (1989)), pokeweed antiviral protein
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anperonetric or gasonetric techni ques known in the
art. 5 The radiol abell ed isol ated and reconbi nant
wo e®io877pept abody, are useful in in vitro di aRCDER20GE001049
(Kataadeheti aruessraramol Brdl 20y 8Y9-888d(H ggz»gga@ntrefrmaﬁ Bl EBne 134,

the invention, radio
223- ?%%?Lé%ﬁ ) ah TchOsah AR 84 Ao o8B o Gy -5 4 615650y u
rad|0|nnunotherapy, particularly for cancer
therapy. In a still further aspect, the radiolabelled

In a fusibeapeaferad anebotitiamthe effscton rggipn abogyiseareribemiddase,

a3 et SR A ant B AENER adrbshtase

(Caréamaéﬂaln Nidcleiaigids Rels| $6, MQBICQBQE'(DQ%)WMrﬁan *arhglai enin (Kurachi
and hyper roliferative cells, prior to |g
et al. OE’QCZIPPH%%B%%M 99 {19850 w8 hyman eesinephil-detived neurotoxrn
of e I

(RosbASLESI PR MIAACAASAL e LRG58 808 st prereranly, e
rrbonunmaeu@denwd frencemunyat.ed to an imagi ng agent rat her

than a radioi sotope(s), including but not linmted to

a magneti c resonance i nage enhanci ng agent, wherein

Othef 6ytotdxis HAMEMAYD beSedt ﬁ%rﬁé’éjS-rf%%m"a@ﬁ‘Br rrf:h‘rsé&f‘en%rémes such as

pept abody nolecule is | oaded with a

bacteiz sﬁ@@wpeetldaﬁesor ke R CEaRg, a\thuﬁga@ ogmﬁﬂe Btaopversing prodrugs
into é&'Véla?U%teé%egglféu&s%tdrﬂ&l ude EDTA, por phyri ns,

pol yamimes crown ethers and pol yoxines. 20 Exanpl es of
paramagnetic ions include gadolinium iron, manganese,

' t.hani,um _hol m um and er bi um
B L DI R T e
admrnrs%re@ toal parpt irflfediof t‘regﬁﬁ‘ehtr\f"a %hgl suﬂﬁbie r%'irﬂé"’td%ug[)y by injection

e the destruction of a cel The cytotoxin can

into t%\e Biadéirﬁam ey EStoRr ﬁhrectzammrﬂre site df thiet thierdraortatogento this site.
Tho GSERYSRAATALBRHRTRR! SHLABRHEFRBSE! Rfsyig Pifarine

Peptaimdyvledorfdragn@srsrdrlforstreatrdmﬁchhe srﬂlagaﬂ@ati@ndﬁf’thé @gmor, the

ool PSP Bop B b DS O YSeHor ursions e

attactpsd dﬁﬂﬁ ic8labsd biHE $ESorAbindnt fAXicdh bSSt'a%BdZ h@IReE 4 [ ronuclra is
Preferably, a bacterial cytotoxin is exotoxin

used ferdhamryh asuieblgmeasiaumsitge 2oseds 258065845 anSmQato a maxrmum

o ol 95 SN2 2965l ot B S Pl B i v
prefeded idosdgé ramgebff0 4o 3BxaGhleesi0ob 30 m@i. cytotoxins are

ricin (Lanb et al., Eur.J.Biochem 148, 265-270
(1985)), abrin (Wod et al., Eur.J.Biochem 198,

Anoth&? 3ubet tdRREFOf the pfééé?ﬁmnhﬂﬁ‘ré ah’fi’é a‘%dpélﬂ quféeOSBRFA

as 35 saporin (Benatti et Oy oche
moleq,@genqu|pg1ggg)golatpgr@we@@omhmamrfaﬂoprRﬁpﬁabonas \d&fined above

and agfeg NG 7o <R oo dBh) Y vt A TaeE] affiso BN molecure,

Gene 134, 223 227 (1993)) or trichosanthin (Shaw et
67-272 (199

., G .
DNA \%lch cannt?e uséd herein is any poilr)d)eoxynuclotide, including, e.g. double-
stranded DNA, single-stranded DNA, double-stranded DNA wherein one or both

strands are composed of two or more fragments, double-stranded DNA wherein one or

both strands have an uninterrupted phosphodiester backbone, DNA containing one or
more single-stranded portion(s) and one or more double-stranded portion(s), double-
stranded DNA wherein the DNA strands are fully complementary, double-stranded DNA
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In a further preferred enbodi ment the effector region
conprises a ribonuclease, 5 particularly a
WO ewensbease derived froma mamual, e.g. boviPET/1B2004/001049

wherpamihedaNAcstRiaisears on(Cparaila compmentdiy] SfcIACDRA, covalently-
closegteﬁglﬁlﬁh 5r4@ -5%02 %13882 , human_angi o&eA)m n (Kurachi _

y [INBAG QVRPNgY ¢ %&dm@&id@f\l(\w@ , Ghenigalyh synthesized
A RBete ENA oS PHNREIND, (T R 8sB)9 A, pupyme-digested

Proc. . Acad. Sci . 'USA 86,
DNApshegaredddNA, labeled Dhién surk aseaiivlatmiéd EINA aach faudnocradme-labeled

1 [ be, used such as . .
ONA BN B APbRE b ittt TNub BERHS Sadn ot pure acia. o
sequencémihabeptodasiee Bolated padocimitant {6 pRiptasRABl 8 part
converti into active drugs at the’site

0 r Qdr ugs . !
theree% & myntﬂ%g@pé cdﬂyaft%@@ld%{ﬁ'o?f}eé’@éﬁ{tﬁeﬁﬁﬁ'ﬂuﬁﬁsﬁ% gxample, the
I I i
ohosRaKRARA 86 o 213880 MUERSHEDRLE PR o, Tho
purified iangdyselatesUbdlA sequriog dncadifjgethiei isolatechand ré@ombinant fusion

- i ly,into the sit f th ,
pepdHA RN 0 o Telof bt Bl e Sl oonmauos.
Thusdestrictionpenzymes) witech oleal/agiueleic atidarhoichbsWgirBaEfifdE

Pept abody is for diagnosis or for treatnment, the size
recogiiipn) SedHanisRs e U Solate noiglein aeidsequgngee fiom larger
nucleidﬂsciaﬁﬁé@@m@%,comllningeche Ieic 8 igt L{éﬁké‘?é@&ﬂ &s BINA (or RNA)

functional |abel attached t I solated and
that gogdesrer ierisolpted and pegnrabiodyt fusien peptabady onacparatteseof,
used for therapy, a suitable maxi num single dose is
about 45 nCi/n2, to a maxi mum of about 250 nCi/nR.
The presértrintbretictosisgindisdédvaments aner afordBeh8odfd @gguences, that is
th a further ereferred dosage range of 20 to 30
“UC'e\ﬁﬁ%ﬁi? sgrugRCaStheh Vary fromdhaselerences sejuancentt censasvativee
i i [ [ e : [
nucle BRSO G Torpy Be Al AE, arel s tien gy anotner
with sagpe gbaigteristidef i ned above and a vector conprising at
| east one copy of this isolated and purified DNA
nol ecul e. 30 DNA which can be used herein is any

- The veetorden alilé @ replivatiodii - r
e veotordeexhencsapd recfb %ﬁk@ﬂ gﬂ@uk@ry@tes‘?%(\;@da@%?\%"s mﬁgrﬁig%aryotes

% Sj ngl e- st rande , doubl e-strande
and pgeraryetesolticandie avgstos capablesfdeiegmtianinte thengerome of the host
: s A RARSE LN I
cell (é;lgr andghﬁ%@ée&jﬁﬁhgon@rztogr r uptted pﬁ%ﬁiﬁtﬁeﬁ%ﬁasﬁﬁ%@%&’é‘?a”y (e.g.
a plasgonid).doieferiahlyn gheoviector is arplasnsdngl e- st randed portion(s)
and one or nore doubl e-stranded portion(s), double 35
stranded DNA wherein the DNA strands are fully

Furthetine es®tot aai bedibksres$ibANEREbrDNG a ¢dct
PCT/ | B2004/ 001049 V\F/ﬁgr ein the riZ)I\IA ast r%ﬁ?f\gﬁgfh&ﬁ%jﬁated and

purifigtbbNASPGLNGRIE OREFRRIY Y0 adremetelr ThisAneans thairtheyinked isolated
and purified DNA sequence encoding the isolated and recombinant fusion peptabody of

the present invention is under control of a suitable regulatory sequence which allows
expression, i.e. transcription and translation of the inserted isolated and purified DNA
sequence. Suitable expression vectors for prokaryotic host cells are described in
Sambrook et al., Molecular Cloning; a Laboratory Manual, 2nd Edition (1989), Cold
Spring Harbor Laboratory Press, especially in Chapters 1-4 and 17. Suitable vectors for
expression of cloned genes in mammalian cells are described in Sambrook et al.,
Chapter 16. Suitable vectors can be chosen or constructed, containing appropriate

25



10

15

20

25

30

cl osed DNA, |inear DNA, covalently cross-1linked DNA,
cDNA, chem cal |l y- synthesized DNA, sem -synthetic
wobg/oki7ecynt heti ¢ DNA, natural | y-i sol at ed DNAPCT/IB2004/001049
reguletaryrsequiegess, daclu@iNg, prohriasese didhceb aleemirthtoNde s,
| ﬁS}S@Q %l ol abel ed DNA and fl uorochrone-1|abeled 5 %NA _
poly 1AM UG CoReMBFRareIeRes SATRINGF SPAYERIESAT RPRFOPriate.
speci es of nucleic acid. DNA sequences that encode
the isolated and reconbi nant fusion peptabody, or a
A widayariety pd hest/expansios vegtaresibinations stagritaenhpiyex inaxpressing

the TGS BBy 0L Res o i ARG (il RRESIRY bR FusehBueple, may

consiBhef spgmichtseof camdmosohwtl etbribhraseesmnsiearenenithegc t he

| at ed d t f 0 tab di
DNA 3 RREFS el sl e Bhadiesar By Aoranyhioen bacterial
plasrhidghsi §UEs, coh Ehslé?’mdé R8Il EJ, ?JOF@”p?I negEBMB@“éﬁcﬁ‘tr‘Péneé‘éfﬁ\/atlves

nucl ei ¢ 'aci d rol ecul es at’ recogni t
plasraidgfeisheas BRA; peage BiNAS, 6. galtbemumum‘oasdeawahives of phage X, e. g.,

| |
NMOSS IR GfHer phal FURED o AN ol A BLE SinE srpdqa phage
DNA F§M¥E)st pidsamdsgdgb a‘sdhethEplaS?illqcabed?ﬁvﬁigﬁe_?_ﬁﬁgﬁéolﬁaféc{cors useful in
i on, pe 0 er eo e presen
euka it FRIB SUhts Terpreieubiniiasg csmamealpoialisreciosderivod
from S6MBATHRMs dfihdsrhidls dMCHIRRd gﬁl@%@ﬁ‘%@splé&ﬁhs\’tﬁéy have been

fromthe reference sequence by conservat

moditig@ feempiey Baga PNA poether wiprassiorosentl seguences; and the like.
nucl eoti des are substituted by another wth sane
characteristics. 20 The vector can be capabl e of

Any ofaoWIdea\tarm’ny oﬁemﬂeas:ymtmtroﬂ) B@é{@ér)’&ise(ﬁi eoéequ’lfinces that control the
e a vector

eXpre@&lr? %‘ga @?\'A RE %ﬁ Wfﬁhv%yﬂlﬁﬁeé&a}@adqu needhissthese vectors to
expres8lthe ONA se§ashesd @ﬂh?&iﬁvbﬁﬂ?ﬁj aguccp{ u%fﬁ?&;ﬁ?s%h%@n{rﬁl

present extrachronosonmal |y
sequeneasanglyide, fariexagle.dheiearly qﬂ lawr@mcmrsmfrwm,, cwme vaccinia,

polyolifFoRaaeisits, e BERSRM Mok 1B TR EREN e Tre
systemodainahrFR $ystanpﬂmmtajm opEnaior emdnFoildtdr reorls thge X, the
urified DNA sequence encoding the

controig@pngpt 1 GorbRisieinn, PIORIIBH (G ebheRipdiceratsekinase or other
glycol%@%ﬁﬁ mieBY ! prodtersWiRdid Pﬁﬂagﬁ’%%@é )g@r@gbheg eEhe e promoters of

sequence whi ch sion
the YQagﬁB@fMQ)éCmf sagid ofherslequieocemknowe to neetrbletheles«plr@sm of
u tabl e expressio
gened B pREH B b M RarFHEEMS Su b i e 2GRt B derabinations
there@anbr ook et al., Ml ecular Coning; a Laboratory
Manual , 2nd Edition (1989), Cold Spring Harbor
Laboratory Press, especially in Chapters 1-4 and 17.

Specifi E&éﬂ%é’@ié)@ﬁégélgﬁ gggfg?é %?gié’ﬁre%fe ngln%ﬁﬁoﬁ’%ﬂ?ﬁwé E. coli vectors
pM8238 5-TGF, pMS238-5-225, pMS238-225-5, pMS240-5-225, pMS242-5-5 KDEL,
pMS238-5-5 and pMS246-5-5 KDEL. Preferably, the expression vector is pQE-09 (Fig
27). The nucleotide sequences of plasmid fragments encoding polypeptides of the
present invention and the corresponding amino acid sequences are shown in Figure 2,
Figures 23, 24 and in Figure 27 as well as in the enclosed SEQ ID N° 1 and 2 for

peptabody EGF (p-EGF) and SEQ ID N° 3 and 4 for p-GBP.
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35 Chapter 16. Suitable vectors can be chosen or
constructed, containing appropriate 25 WO 2004/087766
weFanAL82604/ 001049 regul atory sequences, i nclRdi/IBR004/001049

pr onot er sequences term nat or sequences,

d oth
A furlin bt et 60 resent Nante is &rhast gebpapable of expressing the
isolalt@SAn@BOFRSS! DNR Hﬁﬁé&ﬂe GeHrmal! a‘ifb?/e”wrt}?;ﬁla‘?w Réﬁ&dcéu%mch is

expressing 5t DNA sequences of th nve
Stablw;*,l@mformqﬂ ‘eﬂib mmxpeesme veétor containihg sam@NAcmmchﬂe

of segnents of chronbsomal, non-chronosonmal and

synt heti ¢ DNA sequences. Suitabl e vectors incl ude

A widievanety iof esicelluldyhosbesliskarewsdpaidh %fxgﬁéssw@ LD EY se%;uences of

R322
this ifeitiony dRbs ResEaTaY i urs wel o URmHo i g Srahamsotic hosts,
f
such %:I\slg drainé BﬁEnb'BI?rF'”ée%dgﬁﬁdﬁ%f B‘é%ﬁlu@ S%@%@nﬂyﬁ:efsl an%e ﬁy(}ﬁ as yeasts,

89, and ot her pha
and @‘]lfﬁl@ﬂ eellg, sheb &S @H@g B/ZNANSQeé‘d?Z/ﬁJ RE i B4V sanchl -84 celis; African

GresAESTREN 8] S8 L1880 oER B a0, oo

cells (mrngfanan@th?ameeﬂsmr&i |dl@h|t1 ¥elts m}‘tfé%ﬁb&@![f?%é‘?ﬁgé&?éb@f the host
ds  an age such as p asm ds t ha ve
cell '%%Z’ﬁn}‘?f@ép? Of%p@r‘%}% HhEgEORALor ot her expressi on

control sequences; and the like. 15 Any of a w de

variety of expression control sequences (i.e.
It WI||§)@q.@[@dﬁj’§§)OdH§ﬁ’[ n@tmlkmctoltse eprqssmwmﬂrojfsequawes and hosts will

funct@ﬁoé@eﬂggfeﬁgf@aegﬂgw d to b §§E¥}gﬁ&v§n§pnt ﬂegherwﬂl all

hostsifanetion equal§uwbil uﬁ»thfthé s@mU @ﬁ@b@@loﬁcﬁ%feﬁh HeWdeeC %ﬁe skilled in
e, the early or late pronoters of

the a@\‘?ﬂ{b%e@w ?%g@fi% Proper yettpEmexeressithenntral sequarces, and
hosts! \ﬁiﬂwo‘-‘t}f%ﬁﬁ@e é){f_b%nHé?wtéth% %céd?ﬁpl%Qhéyoee{s%ﬂ é%?ess%% without

system R system the major operator an
depa@mgﬁmrgrthe §gope|9f tifis pivegéioix, Fa)mexampllet im$eleetingaveofor, the host

ronmoter. for phqgs cerate
must b ERIasPE G R Huse Kb BT it 1 fietin e e b dbtcie Sogy number,
the abitifydoonsphtitzasepy @untber, Hhd e ek@%sﬁbﬁ'ﬂﬁa‘ﬁysotﬁér pttd?&ns
east matln factors, and.other sequences known t

encodesh By 416 VaESE,aycoe A tcomagiienialp beaopsidessdr

eukaryotic ceIIs or their viruses, and various

conbi nations thereof. Specific exanpl es of expression
In selgetingan exprassivrpeeymisequerc,iovarety of fiectérs wmlnormally be

consﬂ%‘é%g‘ﬁgsgygtﬁ%\éar Exagnép/séﬁreﬁaé %w%gé%gt@e g)ﬁtem its

contrgilBai -andbitsBEtnpatibitfyaniebtne paficur MP@R%b@GeN@éfd)lSe §§pressed

, -09 (Fig,27). The nucl eotide sequences of pla
pamﬁ%’g @éﬁ%@ Eqﬁ%%ﬁe}%&a IRACPPEREY HBuctdres: ﬁyltabheggumllular hosts will be
selecﬂeGVn%ﬂéd)r%”dé%ﬂoﬁ g §8r &ﬁépegmpﬁﬂbfﬁ{{) W 8% BhSEHGOGES their

are ‘shown in
secretion characteristics, thelr ablllty to fold proteins correctly, and their fermentation

requirements, as well as the toxicity to the host of the product encoded by the DNA
sequences to be expressed, and the ease of purification of the expression products.

Considering these and other factors a person skilled in the art will be able to construct a
variety of vector/expression control sequence/host combinations that will express the
DNA sequences of this invention on fermentation or in large-scale animal culture.
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Figures 23, 24 and in Figure 27 as well as in the
enclosed SEQID N1 and 2 for peptabody EGF (p- EGF)
warw488Qd D N 3 and 4 for p-GBP. 26 WO 2004/ 08F7B832004/001049

PCT/ 1 B2004/ 001049 A further subject mta)ltterfof t he
t . lnv I 0 a host cell capable of expressing
HOS’W? ge%n§ | E’d"%ﬁﬁgw%?hﬁ ?Q%Wbﬂﬂsmeég%@ea@oamdmung vectors for
Peptaboyy Prdtﬁfdhbﬁ Hriy EuftuRed R EomRirtionBl SltribRt Iféed as

transtfornmed with an expressi on vector contal n| ng s
appreppetRdpengusinaEPTAMtaEs, Salecting trahsformeetts,ramplifging the

ful in expressing the DNA sequences of
Pepttgﬁl&gfpﬁj\r/@r?tulaﬁn These hosts nmay include well known

eukaryotic and prokaryotic hosts, such as strains of
udo nas, Baci Streptonyces, fung

The fogiyFlk usEd 30 BTodUkritheripaiatecahd Sooarhenars s pamiabody of tis
inveriion m§?%Q¢ultBPed |n a QaH\é@/rBff rﬁe%celoh%@élly%@éﬂé&ggggﬁ such as

ki dne
Ham(g e g, el Esa@mai Magliug. (MEAS) (Signus I RFAI-1640 (Sigma),

and @ﬁbéﬁc@%‘ﬂmﬁ fi‘x{:lﬁ E%%‘el L;rhzmgﬂll)l Wg) gtgeggtg{ag)gq %j/)rawlturmg

the hgst callsi Ircadjdjltlohlaw bf thbaned@aiéﬁo@lbédtlﬁﬂarﬁ@t afl Meth. - Enz. 58:44
W

(197352 BERI: AP LER] Bpchiam “Bb BB BRET T d Bk Noaub o704
4656611 627 meRn i SHD 658 St 23i4bb: W 90198) eé#‘\ﬂ{%@g@)qws may be

equally sane expression sys
used ggeculiire mﬁsila fpr thhdnoat ceNd. IAnylaf thbse merlis eda®cbe shpplemented as

noce R S AT el BreRPePlonS S et st R rtransgorrn, or

epidedmsi glemvth)factes)s isalts {éudhcad sodlerachionde § d06TU N e AFRR%RIM, and
in selecting a vector,

phosiHatblBitel hree B S SRlatued i aoroicesming anddbyricine),
antibibtios t9ueh ésﬂGE‘l\JTArMQO{ﬂEﬂgécrj%gggtgé(?%éménts é&%néacg%é !ﬂ@?gamc

to control that cog%mrj € express
compgRes Ukallepiesenta ¢obgentatiorecindhe rsigrdmalar range), and

oucoB8 B U BBty Yo s R AR St ey oo bo

lncludeaicatcapg)rmpﬂlétemmrmehtmtl@ﬁs thef werRins be &netn tU’[ﬁé@e shllled in the art.
for exa the relative strength
The Cgﬁgfee?ﬁﬁq"i‘%”s @b‘ﬁBp | teRneraiuye, Rimhcand @%ldﬁﬁpafﬁi thqsetpyrewously

used WithAhé 'h%spé'éﬂ t8ebRY f@N@xﬁl%@E%@?SPB *?Be%)?)ra?éﬁetg 'the ordinarily

articularly as regards poten
skilleds@rtisetiur es.  Suitabl e unicel lular hosts wil I be
sel ected by consideration of, e.g., their
conpatibility with the chosen vector, their secretion

A furtlmmasnm}é@trmattelcﬁf thehgesemtonVeritiontie o @ﬁﬂnﬂéo@uﬁb&ﬁcomposmon
rectlr{ﬂ and their fermentation 30 requirenents

compqug asa %tl\{eo%bﬁt@@cq 3 ppﬁgnﬁ@gwtlczﬁlytaﬁ@ctjve)amunt of the isolated
ond it henGMoBe gL ey LOONE, GMBIRTTraMBhAlS i
pharmasiesticrily aepeptaiye Calmﬂeret duh:erﬂsiendresjjwamﬁs Freferkblyl gb
pharmdtebfiaiddmbditio 5t fR p?retsgntclﬁ\r)grt]tﬁoncéomprlses pharmaceutically
acceptable carriers, diluents and adjuvants. Such acceptable carriers, diluents and
adjuvants should be non-toxic and should not interfere with the efficacy of the active
ingredient. This pharmaceutical composition is preferably used as an agent for the
preparation of a medicament for the treatment or prevention of cancer, for the inhibition

of cell proliferation, more preferably as an anti-tumor agent, i.e. an agent for inhibiting
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vari ety of vector/expression control sequence/host
conbi nations that will express the 35 DNA sequences of
wWa@ hiog/081T9€@nNt i on on fernentation or in |arge-scBCBIB2004/001049
the crowtredf g wirhor.e. 27 WO 2004/ 087766 PCT/ |1 B2004/ 001049
Host cells are transformed with the above-descri bed
expression or cloning vectors for Peptabody

The Bﬁ%ljféeééﬁ BalaéBjmgHéthﬁ %Qn'qéolﬁ%&eélflfagworﬂyter%qﬁtthe R dof a

ropriate pr oot
solutios, suspension,gravideniyophilisate, mrr;tmdrmongntﬁmee 5T rﬁénbﬁﬂp@dmon can be

LI d,
a6 b e R ISR ¢ gs PanritBRISUS Satica v locally) or
toplcanwél'rtte preclseyndtarecof ther &frieNoothaf h%tt&rlélfwm%‘é'fénd on the route of

rcially avail abl e nedia such as
adm'@ﬁn%ﬁﬁw WRIC \Hlufﬁay Eﬁ@hﬁ@mpalw@abmmje@tmwpeg(lstrgw@r)qus or
|ntracf‘éDrMaI1640 (Sigma), 10 and Dul becco's Mdified Eagle's
Medium ((DMEM, Signma) are suitable for culturing the
host cells. In addition, any of the rredl a described in

Pharﬁ%&#ﬁﬁ@%g%“é%ﬁt%@%@gri 8@@@44515%6?79) r neiab?ét %lapsule powder
or ligdidAorm7A4ablef niey/cdinpiis€ a%dlid I

' 'qg 122 2 469. VI 9 Ryfcdiprisd Ao taft 6%%%% ?r“asﬁé‘%‘st'ﬁ orén adjuvant.
Liquid pha(Thacersisah composiiions gsnesaily @mwg»e @ﬂlquﬁe%‘rlﬁbslu@ as water,
petrol&in BehisaP B} @8@5\‘36% (?Iaét Opgﬁ? <”flrs)é((nmettlg or nones

and/'or ot her grow sl
transferrin, or epidernal gromﬁh factor), salts (such

|de calciu magnesi u and,,
eyl 06 OB o F b S PRS0 hormec psotrpuoh as
thylerse giyeo @il {
AW g oty ATy AR P LE Tfiduet
i norganic conpounds usually present at fina

For lrﬁ%‘/%ﬁﬁhé ahjeehsn] & IHEC ti Cd't?ﬁ@lsﬁ’é of 2t On@gggtﬁ Ve ingredient will be

gl ucose or an equi Vv ener gy solrce
in therfesssf ar }yar@utqﬂaﬂeyrenmpta’ays ajuBmusesolutivr] wbl&tl:h i8pyrogenfree and has

oot BB DTS TR FR5od B2 et B R A el bl o

prepate ehitalsl et ORI Wk ﬁ? f@Hexé’{'ﬁélé %tbhl’é%h?dl@s B@?ﬁ &8s Sodium
evi ously  used host cell sel ected

Chlor |p&c§lpanRIW s\,{chtlg@, la@pgaﬁedrﬁmg@w hyectiafi.nari | y
Prese?r{‘iétll\}e%dst%rbﬁlis%%‘ bufferé) JM@%H’%@E&Z%F @gﬁtrﬂ%népogﬁﬁl\gsortﬁay be included,

resent i nventi'on i's
asre@wnni|3|ng as an active substance a pharnmaceutically
ef fective anount of the isolated and reconbi nant
fusi on peptabody as defined above, optionally in

The respdutive iphamectiticalaiRe adupRth RpeRR AP
carri ergp di luents an adj uvants. Pref erta?’ilfJﬂ B Spﬁmﬂgooahent to be

treategh oP e Sincasaito bsrraipdiand ot thawmeﬁi@t@hadmwﬁmtlmm Further, the
pharnﬁ%ﬂ&@%éﬂéﬁgﬁ%&& J uvaan&é%cdr? accep%?éoq?fé&@élslp?%ﬁ%e used, especially

if the gplypeptide additionally contains a cytotoxic component or not. The treatment
usually comprises a multiple administration of the pharmaceutical composition, usually
in intervals of several hours, days or weeks. The pharmaceutically effective amount of a
dosage unit of the polypeptide usually is in the range of 0.001 ng to 100 Mg per kg of
body weight of the patient to be treated.
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adj uvants shoul d be non-toxic and should not interfere
wth the efficacy of the active ingredient. This
w@baanstoeut i cal conposition is preferably usedP@BIE204/001049

Pharagosutitalrcanhsositisrepased irpacafrdandedits ane Etreéem ifnhtion are
reventlon of cancer, for the inhibition

Prep%e‘ﬁ‘[Pr ég?trﬁ% P M2 ||08ﬁrmﬁ6$lét'%”%ﬁ§ﬁ§%‘+’%/a€§u@h of the isolated and
reco@Biriari Widion %Ejl_ﬁbodgooﬁ%egﬂg%v%ﬁ’éwh@Iﬂ‘l%HE%lP&i {ié&{)ee of purity

2004/ 087766 PCT/ I B e gr
with gpiéonsi ahaspaceutically esapptable oarriess) dxeipientarny stabilizik e

Rl oo ! SE e S ShbbBhe LB, n n oo
Iyopmlmqnbfsrrhummone@ria6|ue5u§@61umbﬁbeA@ébdwblérbérﬁé'ﬂst @Q&lﬁ nts, or
ection (s(g;tem call'y or |ocal

Stab'@fefﬁ Gp¢ @Qnﬁg?x'c?ﬁﬂée%i@@at% at ther desages anskcangentretions employed and
inclu@é beffe PRI &4 p%mﬁéhéiép&ﬂggé)%nﬁwﬁhé?!ﬂ{%% ?ﬁramd§ %ntlox1dants

adm ni stration
includinp escpeic asidgand merﬂamemmmreﬂervatndese(dechlmb ocﬂéﬁecyldlmethylbenzyl

amm AR EEABH: b AR 2N B B b Soneetronium
chloridebbbénoiabutwmer&yl alcenbl; dlk@/ﬂ{)éﬁa%%n’é WeRhas rﬁ@h@ﬁ bP pRSpyl
UId harnaceu i cal nposi tio

paratgeé},&.ajgt?q\ﬁ@ d@ﬁ%rrql ql@hﬁ)iacﬂwbéi—pe@tﬁngla@ndan arasa); low molecular
welglﬂfltés@tﬁﬁmabé[]t W@'reélﬁ §)9;Fc§ gﬁéﬁl roténn@g%l?%lh %ﬁ 'sefim albumin,

synthetic oil. |ne S
gelatige ot ragwneglobulies; W@Mahw delymﬂratsuoh asrpcgywnydbyrrtsudﬁhe amino

aCIdSaﬁ%chequgrggﬂgegluﬁrﬁb&%rs (%g?qnenetrﬁ%t@h%@ggmfm yeﬁ fe,ne

monosapebamdms discicbhasdés; a0fd ethkl b§ﬁbo‘h9dré’c@§lrﬁ;‘ﬁ}dlﬁ§ glucose, mannose,
n the formof a parentera

or deé‘@%@p%é@?@’%ag%'&tﬁ§u§8l af EBd AusHears %J%@Sagmseemanmtol
trehafd)%é or%%rﬁt&lt\@éﬂ ﬁ)rﬁﬁng ESOMRRIGHS é’uc‘%n% §6<@ hn, tr@é(tsf, gﬁgpgexes (e.g.

rel evant ski In t e art are
Zn- pr@tﬁlm abmplexsisiitanser nei-ignic Surfacteatpbiech as IVBREN(TM),

de Injection, Ri nger's
PLU (ﬁﬁgc%m)s&pg(ﬂ?%q"g&nﬁ ﬂ]ﬁ%&égﬁj ection. Preservatives,
stabilisers, buffers, antioxidants and{jorzot tlw_ﬁr
ddi t b ncluded as require 5 e
The @@é’b@éé&s 'f“éﬁme I{%@uﬂt@fcfézrmylaélpﬂé@trelarmahalmomamendre than one
i eas
actveP By REES 5eEsdY B tne SaBuiat LERAN 1Rled BB Beferaniy
thosemith emplenhentaphactivitissuthiat dbinpt eﬁf/elcsblw@ff@cﬂ’wmh other. For

examIE” il BB s BRI e PBralfiS Setadies nichehra s aGFR, Erop2

(e.g. a0 apivsnt whrchrmhds 5hﬁﬁéﬁeﬁ@bpﬁd§§e 8R EeB2) 'E/rbB%WEfrbﬁﬁ ordvascular

f celt |
e“dotgéh%ég?fpr Zdéﬂ@rﬁé fl%a{hae;ér?ﬁen fgwl@m%mjtre{ﬁrr?atgghe aladditiongly, it wil

becorﬂ?@p%eﬁ’ﬁﬁé‘ﬁhe%rm%ﬂﬁ&ﬁ ‘ébh%sﬁ%neﬁ'lta?%t 'Y EnRIRER alone or in
combination with other treatments, therapeutics or agents, either simultaneously or
sequentially dependent upon the condition to be treated. Preferably, the pharmaceutical
composition may further comprise a chemotherapeutic agent, cytotoxic agent, cytokine,
growth inhibitory agent, anti-hormonal agent, EGFR-targeted drug, anti-angiogenic
agent, anti-cancer agents, immune modulators and/or cardioprotectant. Such molecules
are suitably present in combination in amounts that are effective for the purpose
intended.
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dosage unit of the pol ypeptide usually is in the range
of 0.001 ng to 100 pg per kg of body weight of the
WE2104/08176¢ 0 be treated. 29 WD 2004/ 087766 PCT/IB2004/001049

PCT/ | B2004/ 001049 Phar maceuti cal conpositions used in
cordan the rese t invention are prepared
Morey @‘?”eé?@\( &bee %mm%tyr%n@ y'f@’s\eéefgwgrs or
phospﬁ@qﬂétldﬁ césft%ldeﬁﬁhlbﬁéﬁé @Bgt-frﬁﬁﬁﬁﬁbﬁ‘ﬁ%oaﬁiéfd?g cpl | drowth or division

ody as defined above havin desir
'nh'bE‘PrSd§r ot §nthmltqﬁl<:§}atqr@mal smasdu@tm ||nhdd|ﬂoys &iheptrabtraents or

thera%@hﬁb@ﬁ?‘a |ﬁél‘ﬂ|d€§cé“a%lnﬂﬁls%ﬁﬁh lf?sﬁt%t”e Remol?_%ton ?|ef drugs such

rnacedti ca I ences
as nc(rtkemo):lal amti-inflenirnatorptrudsy @ply. bspied, béfdvet&hbpmﬁ?bfen or

ket 5@%&3 sol.uti On’?ﬁ Acce tabl e carriers, _excipients, or
etopd ﬂr?@fageaﬁac 88- & Orasdir-gnetiess The gampagitagsen be
admiaRtreans @Bhfbﬁﬁétféﬂrs(eﬁﬁﬁ Qé‘(%’ent%ﬂ? (i. ENBLAE op léfgfeﬁ)r& sittftaneously)

as phosphate, citrate, and organi c ac
with tams"as(k@aﬁesnhlbmnsdmohghagdmtmqt Ilauiedi tarkG tT $ aodiZiR] 839,

STI5P 858[-y2k! %?15 @écaﬁﬁ&ugﬁrﬂ%% SLQ:F% Elygaag&a%x car%oplatln

anmoni um ¢ exanet nonl U

nitroseeinead, kvacanvazinkeovindestiree rt\wt'dwmwemn 5-flhbirasie cy@%ﬁﬂ,ﬂb rabinoside,
par abens such as net hyl

cyclogﬁé%qq)ag{)?ﬂenéépga Ryl@g@@al 3 rmq%@@, Qragstine, and/or other
chen@ﬂ@ér@b@ﬁﬁ@@bent@ Wﬁﬂé ameke a@@ﬂté’rﬂh%\gf%oéﬂtf EGPR g@e&ﬁglaﬁénts or

(] ess than about 10 resid pept
tyros'ﬂ?d‘t"eﬂﬁ%mh%@fﬁ guch; ap Mmmrﬁmsw;@m?n O8it-774, or SU-6668 or

my SO s N B BRI o B g oo,
cisplaginutemozalomidm anitrgs eread) socdibaine Mfidhistige, Bfdrbxyires; 5-

o R SR i TR sttt comotne o
lomustinet 1 BaditisAetnrt pﬁ&n%%ﬁiléalﬁfﬂ?ﬂ @s‘itlcﬁfpw ?é‘?eﬁ%l%?e'd with

as sucrose, mannitol, treh e or sof
hormengs suet as Hgxamethagoneo imminermadulstatsusgcmas aiterleukins, tumor

necro%%n'@%;gﬁﬁ‘gNﬁr l}e;:grBWﬂt%ﬁ@%r o&p\m@wﬁ%ﬁ wﬁ&%ls%mulate the immune

respoRE&RONI rEB(IENYN or elirainatibhydfenecet ¥6IR¥ ortBRfers. The
phar maceuti cal conposition or fornulation herein my
al so contain nore than one active conpound as

The @698 Ffpedichty ort @rﬂéh‘ié}ﬁéﬁ'sérbé é‘ﬂ‘r%%éoolﬂ rﬂf%?@aeotsruf%t ;?r%pared for

preferably those wt I ement acti vi
examplg, hezstcoaaee/la@@n;te@hmws ea hlrdel’fecmal palymesizatiemforexarnple,

hydrogf\%gﬁﬁlﬁa%%bﬁe%@r{ H{l&%ggpgthlgv ant | boﬁyﬁﬂnsim Paée

mlcrodamswesgrrespmttvege irooolBidd)rug Béﬁ@éry sl‘?fsté?ﬁs (for e)(éﬁﬁ)lé Fbosomes,
lburmt ndotrhel}1 fact or EGF) in the one formulatio
albUMAY (PRSP GERSy MighoeqiiisiPNen3@ngrparticles and na@@@a@ules) orin

macrcepRdERNG. Shak téé!ﬁul(ﬁﬁ@é%cc%él n,géa lﬁRgﬂﬂr\?\#t%)h%g?lﬁ:@fn&eeutical

adm ni stered alone or 1n I nat

Scienges Apthepditont Reelade bk é@&ﬂ) agents, either
si mul taneously or 30 sequentially dependent upon the
condition to be treated. Preferably, the

Sustajmiealrrebeset prepbrations may be prepared. Suitable examples of sustained-
release preparations include semi permeable matrices of solid hydrophobic polymers
containing the antibody, which matrices are in the form of shaped articles, e.g. films, or
microcapsules. Examples of sustained-release matrices include polyesters, hydrogels
(for example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides
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conposition may further conprise a chenotherapeutic
agent, cytotoxic agent, cytokine, growth inhibitory
wag@nog77ent i - hor nonal agent, EGFR-targeted dr UBCT/IB2004/001049

(U.SaRat. Non @3, 06@,0118), cogeiyimeranifil-glatsiaic &6¢aha. [?%@;M’éél;éthyl -L-

uI at or ardi oprotectant. Such no
gluta AL PR SROTadRtS SHVIShe o ortatts Heors ke ratiotand-glycolic acid
fd pot
oD e I B P TS M BB hicrdp s composed of
lacticaagiel g&mléracabéﬂw@ymy abd leyproide ecetaha)s and rpmlw-@y-s-

h ryI ation cascade inhibitors, S
ydr%[(}/ R{}r anslational nodulators, cell growth or division

The ianﬂmulatkmssto(b@ usped ﬁmﬁm vivbtaltnhiﬂ%lratiOh rBuStBY sterile. This is readily
t| on h| b| (ﬁ{her treatnments or 5
accomp$§§% ﬁt?y 8 ra frveugly stetile filmatioprmembranes.
SU|tabIe doses of pain relief drugs such as
non-steroi dal anti-inflammatory drugs (e. g. aspirin,
Itis goateroplaiemihati theppheramcentical sooppasition compagingtassars E\Chve

subs 5B BBkl BT Al 5. FETBSR S 8Bt i

peptahodyesisadeﬂrmd abbtws inayrbesiisad t@ﬁé@&kﬁdr&s%é@bééér &rsd iS8&rders.
(i,ncl uding, but not limted

hi b
Ge“e,&@ﬂyfﬂge Ianﬁf@JafIBtfg'%gsord%fOsh? yeatedds|canear. lsmamasyr the present
inventioN Prowtes B meaTRESH t?éﬁtﬁ@ or‘:ﬁr‘é%ﬁﬁrﬁ&g{]caﬁ@err%%ﬂr%@; $ses epidermal

nitrosoureas, Frocar bazi vi ncri I ne
growté fapigs reeepiors (FrpBeexpiessinglsancar)dereferably for cancer characterized

s eI PN T ——

ErbB'Fbcemtot hese agents may be anti EGFR specific agents,
or tyrosine kinase inhibitors such as AGL478, ZD1839,

STI 571, OSI-774, or SU-6668 or 15 nay be nore general
Exanidd ofed tdhe t?éﬁtbd W\%Pé}hqﬁélb&? a&ﬁ?ré rﬁ‘z‘l‘ thidd fpegarcinoma,

doxorubi cin, <cisplatin, tenoz rosou
lympharaa dplBsteirma, sarcemmei and ifmkehydrom*ympbald rﬁallgnanmes More

particllf SRS pr SUT oA Bor o ERERE:. Hastom, sarcoma,

liposaadaingj nayrddmelopling Imﬁeutmégdthémmésééhv@éhd?ﬁﬁ r?i%nlngloma
mni stered with hornones such dexanet hasone,

ade“‘??ﬁ?ﬁ'ﬁ@”?ﬁadmg'éﬂema '%{k&mlas ympheid mﬁklgn@ncy,muanms cell cancer,
epﬁhél%%@@ér%oﬁ@%ﬁrcaﬁ@}‘: ) %}? L IJ@E% cseéoé%ra-small cell lung

cyt oki nes whi ch st I mune
cancereadenoesicinpms Oﬁﬁhﬁdungxrsquarrwrm-rcmma; oth‘net lungJ Sancer of the

pentoﬁgﬁma?\teg‘c‘q?odseﬂﬁléi% ﬁ pL.S Iggratr%%grstto@ggﬁ&%lg(s:glb%easﬁfgltn@ﬁﬁ]%? cancer,

I'n"n’crocap

pancreahmeaw@én gnoblasﬂmmaqwsw@él déhcbf‘tcﬁ/afn@ﬁ'c%'ncer I|ve ancer bladder
for exanple, 25 hydroxymet hyl TF

Cancegr h%‘gﬁralmzeﬁ O%RS?@@&@MC@@%W(}%J Sﬁcta‘@ﬁﬁyeﬁ@plmeyﬂahcm)cer
endorﬁéﬁfa%ﬁ@?éﬂn%scarbi‘ﬁ??ﬁaftsgﬁgén%igléﬁq EQl AR klgrgéﬂggmqpal cancer,

del i very sg@ POSONES,
prostaie crosph etbs) cancerothyndidicanser, rirmpta{lpa:ammd)ma andl carcinoma,

ponic AR RRRESIc. Ay ol RIS ey S Bt ST R WSy tract, and
head and neck cancer.

More preferably, the cancer to be treated herein is head cancer, neck cancer, bladder

cancer or melanoma.
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Sci ences 16th edition, Gsol, A Ed. (1980). 30
Sust ai ned-rel ease preparations nay be prepared.
wEiotakii7es exanpl es of sustai ned- rel ease prepaPEl/IBN6H001049

The pmarslenﬂmveatmn plsmm@bic@s@h’f@tl@ﬁfd?ﬁan% aPpPtEMI8RdBr necrosis,
he, a matrices are

ti bod
comfHEinggongefita e il i plted And reComPInagt fusion peptabody of the
preséﬁtqw’@rﬂ%ﬁuﬁ% cditamd é’éqtgf:te%qég?éf?féjol{l gl c%ﬁ‘ﬁ:%r 'EBII bk HRelcribed
i ncl ude pol yesters, hydrogels
abovgol y( 2- hydr oxyet hyl - net hacryl ate), or
pol y(vi nyl al cohol )), polylactides 31 WO 2004/ 087766

PCT/ 1 B2004/ 001049 (U.S. Pat. No. 3,773,919),
It is atsxpthieyoisest of the- pg‘bsén&iﬂhVerﬁIbrdtoQﬂﬁvid@aéWﬁiith@& ot inkibiting cell

I I t at
prollfagglpgggtgr%gngg@t chﬂgg dqagp éﬁ;ﬁ&%gﬁ%&é b ac%p%rrgblga@wusmn
peptaﬁﬁ)dyftﬁ preEENN ERIH. e éélﬂb%‘oe{ @&I‘Itﬁct’é‘g%gﬁ ?étﬂ? a cancer cell as

osed of lactic acid-glycolic aci
de&m' ABPYele acetate), and poly-D-(-)-3 5 hydroxybutyrlc
acid. The formulations to be used for in vivo
adm ni stration nust be sterile. This is readily

For theee praveintish ext tfeatmexntopdisebse aiht Tetspbfn@tny gbh@éﬂg %ébﬁ;ﬁﬂdpﬁate
gont enpl ate

dosage of 1t isGtaT AnE S REebinash fes PRBb Y Vil HoREnf oa the type of
dIsea%ébéb%ﬁﬁe%tédpﬁélﬁgﬁﬁ@&“abﬁ%'t}ﬁe%feﬁléﬁté/' r&@%@r‘é@tofgﬂ?mé% se,

sol ated and recomnbi nant fusion I'ne
whethgydbe ispigtedeand ée;pomblﬂae’rafusmrpenjeb@m;s Esamhmmrrtered for preventive

or théiiéé&{ﬁ@ﬁﬁrgosg@nﬁfe@k*u% th%%epycms ’uqrﬁg cgl:nE:%i {esrtorty anderesponse to

cancer

the lsoIatedIandmepmmblrtmﬁ f@snﬂﬁtpbptiab@fjlyt a@@‘thélgls@FetWrﬁdﬁﬁb'dﬂéndmg
i der np growt h factor

PhySiFEBephe R RS A LaREaIHIabpel s APl administered to
the p&tadH: eft oﬁaaﬂrﬁéb?bk/é?g skrcbYf ﬁ*\%ﬁﬁﬁﬁht\ée% EhM c%‘th%ftgﬁg and

Er bB receptor or for cancer OvVer expr esses
severity phthedispase. aoutiphekgds 16amakky (ew. e mmgé@)rmépepmbody is

on BB B PR S SRRE el B e,

one omatorgrszpearate. advhinistZiops/ bi Iﬁwb@ﬁtlrﬁm@l@ﬂhﬁﬁél&f SHpftal daily dosage

nph bl ast
mightgZRge o & paﬂimﬁé%”?ﬁmg&me&r&%@eéﬁsﬁﬂ?ﬁé‘on the facors

| AR rei
mentlﬁégﬁgggé feny rez)% ?%Im%ffégidﬂn% A gﬁg@%ﬁ ?I%gg r?g 13hYet; depending
on the geRrdition, tbg.tfe@memt |$sm‘£tan3d il Ia d@anedrs,upbm@maof:@lsease

I%Wﬁé I e I I ancer

Sympadenéc@ﬁgl nb) %ﬂ%ﬁ ‘E‘IS&% szga d@é};ﬁreﬁe iRgnt flygion

peptabadgwiltba iretheofarigecir@ gt DDTBIMG/KieRAAER!. @"nﬁ’gﬁ/k? Thus, one
[ ch cancer, gastrointestina

or mofg 1ggs oP §ani EaBireShGne SOt il el 10 engike dor any
combFRaHIER ther@bf ha) beddtiRhistbiedth thaPpedbnt. B 9% ses may be

administered intermittently, e.g. every week or every three weeks (e.g. such that the
patient receives from about two to about twenty, e.g. about six doses of the isolated
and recombinant fusion peptabody). An initial higher loading dose, followed by one or
more lower doses may be administered. An exemplary dosing regimen comprises
administering an initial loading dose of about 0.4 mg/kg, followed by a weekly
maintenance dose of about 0.2 mg/kg of the isolated and recombinant fusion
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cancer, hepatonma, breast cancer, colon cancer, rectal
cancer, colorectal cancer, endonetrial or uterine
w@2008i08m6@, salivary gland carci noma, ki dney oPCT/EB2a04/001049
peptabodye Howgrersbitice dosage regiidnsahag BBARefult Wﬁécﬁrg%ress of this
cancer,.hﬁPatl Cc cgsrm nomae, anal carcinoma, 30 penile
therapy;ig ieasiha Maniored By gpnventianal techwmimmseand assays:, a
tunor of the biliary tract, and head and neck cancer.
More preferably, the cancer to be treated herein is
Due trethe iigh specifisiiy kf thmiselated bad decombimaoé fusion Pelptatsotiies of the

invertioe Mo LA LS i bSO kg o A arBRFgeitain recsptors for

activampbpdesctbatibnr onécéarfictted BOBRIC SMBoGRIY, 36t i destruction.

el | th the isolated and reconbi nant fusion
Cell %‘@ﬁ%)bm%%%ﬁdo@n the use b aist icall eraviensly eestasted withian expression
vectdrYsaabes heseiR', I i cell as described
e above. SGilhtb&?lg nz%)gé%?hb’ee %%\Jﬂg%@&{if t he present
invention to provide a nethod for inhibiting cell

. i fe i on onprisin ntacting a.cell with the
The R GiorEhftct 2pofiiBRlER ¢ eBPa AT dlbiiodinieAnser ramareing
administerig tora slbject®ld isblRidiEaf@MéasthEifahbfuaicH Séé‘t*é'b)ﬁd?.as defined
cancer cell as . described above. 10 For the prevention

abovg, optionalliim combinatinnayith aharmaagrutically pceeplable camiers, diluents and
adjuvaRRs.opriate dosage of the isolated and recombi nant

fusion peptabody will depend on the type of disease

to be treated, as defined above, the severity and

di sease, .. whet her the isaol ated and
L G U L AT NI
exprezses epldermal growtht fagtRPELE PtErPHIPRESRN PHtRGE O8I kit comprising the

: t herapy, the patient's clinical history and response
'SO'atfag andEcpuinAT dUSIRR RestaRasHbearing Al lsdstyeie detadyion anclety as

definéd %Pebé,%pﬁrdn%mé%tht r'é%g%bfseé}‘fg/&ginsﬂn%ﬁz%r@ 47 .'ug-le:he

I sol at ed ‘and reconbin fusion pep ody iSsuitably

adm nistered to the patient at one tine or over a

e he AR P R S 4080 B e
particttary: with legtd1@/beirant cReRE3BADF ESFRO Bé‘hiiliiz'édt to diagnose,

%%gdlh(gate_dosa e for admnistration to the patient,
evalugie.an@ moniter paliaihsampley ingudingrthase knewpde dtawe or suspected of

having%ngbﬁgi@‘ég%éero% é&hdg%t %%W(ﬁgicjnr\feﬁ%gg? @Qp%%ﬁciilé‘%lrative cell

g m ght range from about
growthriitproa taonae, sadeplendhe@ssessrhentf st evaluatiembf BGRR status is also

bove. For repeat.ed.adm.ni strafjons over several days
usefuf P Graing ERCTRRIT o Brboblcia ¢ ieal th ohecsuganior the
administratity 6f 2 partibtian crieriGHhEFRIEUHE RRIEA® 8t BArtRUIHIyS ¥ Rolated and
recombinant fusion peptabody of the present invention, including combinations thereof,

versus a different agent.

The labels or detection moieties most commonly employed for these studies are
radioactive elements, enzymes, chemicals which fluoresce when exposed to ultraviolet
light, and others.

It is another embodiment of the invention to provide a kit for treating cancer that
expresses epidermal growth factor receptors in a human patient, said kit comprising the

34



10

15

20

30

35

25 synptons occurs. The preferred dosage of the
i sol ated and reconbi nant fusion peptabody will be in
wo b@40satge from about 0. 005 ng/ kg to about 1. OPeMyIBeg04/001049
isolatgeliand oermmbman’oﬁmcd"ope;stabbd P te PrédentBivkEtion; <9pt|onally with

[ K 10 ng/ kg (or any conbination
reag%ﬁ{gr%w?r 'ﬁlﬁt}g té‘%h%{ﬁ‘irh'is&ered to the patient. Such
doses may be adnministered intermttently, e.g. every
ek or ever%/ three weeks (e.g. such that the 30
L7

we
The lghof e priesest insentionmaydorthet sompdsalaseparaenphyarneaagutical

ted and rec
Goss g T8 ST B r o
conststing mietiemotioerapeutic ageﬁtsl aware I Rt iPEractor receptors
exenp) ary dosi i men conprises

S
a”t'anFﬁSn %ﬁi'@mrnanéfﬂemﬁq INEREET %Ri’@ ingtions thareof.4
ng/ kg, followed by a weekly naintenance dose of about
0.2 ng/ kg of the isolated and reconbi nant fusion 33 WO
Genegpgliy/the rPEITSe B2 Coniabuaroasl a patpel abpdekad®imsesr on or associated

it RS SBEES I B0 A Syt BB RR nge, o

The canthinegirmydraforssayfecom @Jﬁam&¥bhma1eﬂals%@%ﬁ'as' by oPElas‘uc. The
| ated and,.rec rgz]l nan usi on Pept abodi €5 of

o
contaf HRle PemeaRO WA A B isetia & TaptigerBorasaciion and may have
a stefletacceb8 poftl @St erxethpiaithe CBREM&T rﬁas/ P, arf‘ﬁ]ttlja‘(/ghbgg SS@an bag or

deactivation; or, iIf connected oXi C CO
a vialthayving aésgt@pnﬁﬁm@r@eabl@dpy athypodglynlbamedtlaim nébélel)l&&t le&istrone active

| sfect d th
agen{fithe Eemndiiftf] §FbYed ARGy REI Eotiheh s Reptaboder the
presarrhummrtlon The tatel o patkags Rises lﬁdi@@fé%%apfhéjé&ﬁPSéiiiBH is used for

cer ad nistering to a subject
treatii .oy f@b%'?;a a$ Ganeay- ?regna@m@o ienbfthedabel or
pack&dEoi8erts Hdieaak lthaf tﬂe??iﬁf}bé@ﬁdrf’@o F.Q.ngfiﬁé r?oqgt%%i §8 lbombinant

acceptabl e carriers nts an
fusiompeplabedysif dhe pegsenh invender mthicm biswlsi E@F Rscambéueed de treat

cancét vlfﬁwgztﬁ e%é (%5?39 %213%%% fe?gzl% rrastal]h%ﬂ Tom ﬁ]ﬁigrsouz)gclfcg"near@tmg of
epldecruabgnowthgad:thred@&blﬁ(Ew:R)ﬂfErstcaﬁa‘ PB4 fp‘r'éfe%blg EGFR. In

g lh gogél bearin g | east one detection noiet
additi ’sthedg tgg\;éack@ @,lraﬁgﬂ [Tycly\,mlﬁatae@gémespawma be treated is one
havnn? RahEHCEMSRELRE xc%93| 200 d ofar gﬁ%@ﬁ%é@égﬁlgcted from

or in vitro asses mant and eva |on
EGFRy&ibBswrdemoB4wi t h regard to aberrant expressi on of

EGFR, may be utilized to diagnose, evaluate and

nonitor patient sanples including those known to have

Alternatlvelysoleatﬂditionally, ey Kitan&pfifrtier c@nﬁfr%@%‘@éé&#@@r thlrd) container
candi tion, I#tlonrelatedto hyperproliferativ

compiiging a @?wmqpe& AnoAreentabisroutarpsuch aw atesiostatiomater for
mpch@ﬁ‘éBWlaI' Ushd<pihafd- bﬁﬁﬁéféﬁh er?aqearI Ss%l@tf rf%rﬁé §ex rose solution. It

determ n| ng the suita
may ferther isaluderather miaterials dgsmablé dron ha:ommermal and user standpoint,

including other buffers, diluents, filters, needles, and syringes.

Peptabodies of the prior art have been synthesized by several ways.

Due to the relatively short length of the domain capable of binding to an acceptor
(ligand), Peptabodies of the prior art have preferably been chemically synthesized, e.g.
via solid phase synthesis.
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adm ni stration of a particular chenotherapeutic agent
or particularly, the isolated and reconbinant fusion
w@eptakoey of the present invention, includi ngPCT/IB2004/001049

Alternatintsily\aa mixed proeeeshas beensepotted Afp%rrﬁﬁﬁthégﬁ\'ﬂéntlv%%mt is
The |,abel s. OE) etecti,qn noi eties nost comronl

eXPresedoved SHilp 35615 cERNGRted Wit shemicallvesyetanizd part, For
exanié yihesolig® hﬂéﬂ }§ar’ﬂM‘§ g%tﬁéé’@é&%& %@Bo%?ssrﬁ%ntd% elongated by

ul travi oI et : ot hers

chemiea syintfhasis b a‘ﬂ%&@ doenain @apabiemfbmoﬁmg fo antacteptor.
treating cancer that 35 expresses epidermal growth
factor receptors in a human patient, said kit

Genemmgnseeﬂgwg ves nd4 y¥10epoReH 87 ﬁ%o%@l’éduﬁ@@@ﬂ'/p@&@@ﬁ'@ctures and

ol at ed reco |na fusui) pept abody of
s'zesaﬁss%qw il C?rcﬂﬁo wgal*?dSrrtQalgaﬁesﬂmdmrapeptldes
haveIUé‘éfnrétﬁbln‘éﬁiso)f &%p rkal§§n HK/ehtl% uhﬁeaspé ARFON g &g‘@nMos'i] of them

further conp Nise separ at e phar maceuti c
are P a%ﬂﬁpw}ﬁpfqr g1 ﬁ@gmtlagdhe ddﬁallltwlm prodace evmpdenstructures

,gé}tt m the group consisting of
on thé% ﬁ/gr"gr{)%utl c agents, anti-epidermal growh factor

recept ors antibodies, radi oi mmunot her apeuti c agents,
mbi nati o reof . Geperal l the Kit conprises
The '%‘5] t5t i oo “anrfi@@n reﬁptaB@Q&Qé%/haw@r@rsenbwvantlon Is preferably

produR2SIasy Slefdtic bﬂgWebhnb rﬂﬁetﬁBPE ahR %&g{é‘é‘idrﬂ%&o?%‘ﬁ%‘cfb% o8 above is

i ncl ude, for exanpl €] nges
COﬂStiTt!ﬁie@ @ﬁmrwmgawpmsmmeﬁedm ‘ma/mmplleye BINA sequence

encodfBh $he Bla@tShdiRohiima fu8oB Heniancr tnaf R GuPsans in a suitable
host edileasc destirtticnnalzone. Sujtabvexpréssibe tabSetbsr 85 bB Préparearby

t he .contai.ner pay be an intravenous solution
Sta”dﬁﬁ%”'%%ﬁ D |96RLUE GHONESNBEper pi erceabl e by a

BesidB)Ae defofingtibRineebsoty ReaHbyniifisid 7fte A0SALLLTea 4Rd

agent in the conp ion is’t
recomtapantiusiom pemtgb@crhy ﬁb@teabm,%mf cadsetterraag abldltm\alw tomtain a

1P I nd| cat es th t
signall e ndf oL AR S dcpoi ot MG B14TR riafinad o of
choi ce, such as cancer. In one enbodi nent, the | abel

ackage inserts indicates that the conposition
The pE%?FHﬁ iIRYGHIONRIOYIdES & egthasuior pEesusing e isplatedand recombinant

fUSIorPﬁéﬁtéB@Qy onhé Br%s@h?ﬁ%gﬁtléﬁvtﬂ?ﬁ%ﬁg?n%’fﬂexpr gérbqs EGFR

can be used treat 20 cancer ses an ErbB
r@mféﬂmﬂng @nelﬁolebﬁ‘d andputted Do nudesiletanagdiviy the isolated and

e e GFR), ErbB3 and
E‘%Ikc); ﬁ?g@érgggga rl%f,p%%&_?éy 5 ds g?fg? q(%ﬁo ezhe | abel or
b) pail:jvagg elxpmsionmﬁlsaldldhdt@ttea dritppurifie’) DR %tedu‘na R€a cell system
re ted | one .having cancer characterized

e 5‘0?‘?%@% of an ErbB receptor sel ect ed from
c) E@EBver{fr'i@ﬁ’?e RblakéPBfid récombinant fusion peptabody.

Peptabody is a multimeric molecule which is formed by multimerization of cartilage
oligomeric matrix proteins. This event occurs spontaneously when monomers are mixed
together under appropriate conditions (low denaturing conditions). However, the
efficiency of pentamer formation can vary according to physico-chemical conditions and
the concentration of monomers. In addition, the complexity of the ligands, particularly
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Al ternatively, or additionally, the Kit may further
conprise a second (or third) container conprising a
w@basnseut i cal | y-acceptabl e buffer, such as PCT/IB2004/001049
|lganda@petammgailstdphmiedmndgas camjcaase the {dBaEtibn of ag ggregates or
multlﬁ%}?l%g ga?ﬁq&{lered saline, R nger's solution an
on. 1t may further include other
mat er i aI s desirable froma comercial and user

st apndpoi nt, 30 including other buffers, diluents,
As desqribsdsabaeyise e sell axpressionrystem opdestibeltiises eokarybtic or a

ok o ARSI, BRSSP AEE ol e

of binding to an acceptor (l'igand), Peptabodi es of

Suutabgsﬁ?(ﬁridéﬁ%%%& greavb% ‘%@S\ﬁ? kaglb{q r%%gtﬂgg‘gee %@%?%é%@@ sysgismvdi a

temp@RRYOBI R NPIADBZOGIHRP 2o Lﬁ%ta?{o‘vﬁre'fé/r%&earﬁq @ﬁeratu re of

cess has been reported. A part of the in
37° CLdH”Pgl digWessed by a suitable host and is connected

wth a chem cally synthesized part. For exanple, the
onerizing part is synthesized by a m croorgani sm

ol i
Furthgp %e;g Cplsoagfueeat by extrhetivreal theyisslags and fe@sbihBAt fusion
to an acceptor. 5 Genetic

of bindin
peptag)ng r‘%eﬁ%ﬁ%%ﬁggxﬂfﬁssﬂ%‘ts E%Brslu ae%@nw awedrwpurification and
refoldiragrele@s. st ructures and sizes |ike polypeptides or
proteins. Only small |igands no | onger than
hexapepti des have been obtai ned by expressing t he

Most
RocoibifiH fUSioH Hobtdindy; e be RhEBatlic e it frany fhe
culturing ImEdm,ereth@%mmmwﬁeﬁgml&ema?éwls| s’e@é‘tte'dVSr extracted
sol ated a econbi nant fusion peptabod
from fﬁg ‘{‘%’e %P%%Sé‘ﬁ? S.‘/ﬁt\‘?gh\.’"ﬁsﬂ the regasmiingpt fJuSqur agrmf@bedms not
secre@fh@hd%&ﬂ@d%ﬁéﬁ%o%t@@ﬁ‘ﬁlqu@@ sﬁél@%@ﬁﬁ#}ﬁge%ﬁﬁgﬁc fiquid

di scl osed above is constructed co
Chfonﬂagwbvoaelc%lssfé@m@re@s, affigity chporeaogbih\s emmm@t.d;s .on

excha%%%%}'id"&etlné 58 déacttl%i c%'ﬂgrt oﬁ%ﬁjggl gg{ r&g;:pon gu?gr recombmant

I's expressed in as
fusiondespiabbadyl Mbdereencﬁum bakt| en dxgtorssicas aeseharge, AdioPRobicity,

nyaroB AL & e RUEREPRaren i WivakiRdodes sy for ¢ he
For afﬁum be®insatefrapsy slaficash | a‘irfsiJSI i o?’\fghlc esfaggﬁ’lcgﬁ&%mds to the

USi on pept abody, the expre
fecomémﬁﬁt. ian prmcbn or ta ’thedﬂls ia_gwmaystmqueema)mtafﬁrmycmaecules

such ddRPSARFRAL RS Q‘é(gg tcﬁg@é%dseftgr c%.r%rgcﬁ tglﬁrges%ggﬂgg@dto the

I nvention pr OVI

His tagiate alsoosrbiisianed irf thei prespribihebetsbh. of the present
i nvention, conprising the steps of: a) constructing an

i sol at ed and purified DNA nol ecul e encodi ng the
Purificatioh & eskri@dbut in the presence of reducing agents and results in the

elimination of contamination.
The refolding step is carried out by direct dilution in refolding buffer and further

comprises serial dialysis. A crucial point is to perform a rapid dilution of denatured
Peptabodies in renaturing solution.
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?5 reconbi nant fusion peptabody as descri bed above, b)
al | owi ng expression of said isolated and purified DNA
woredoaosi7es i n a cell system under suitabl e coneCT/iB64/001049

Recayeringod ke isujptet @ridsicatritharitdusioQeptassdy WHs ic8Ried out at a low
ept@\bod .30 Peptﬁgé)d% is a nultimeric nolecule vﬁu qlf'1 '

concp "REIHELOTPT iR PP RERGY 8gisoBNa b tTeserablys they directi dilution in

refol@iRg HukfeP IsddR 1S figél' c%n%\étﬁﬁéti&‘? bfthe EB%@éﬁgﬁgﬁéwmm%%t fusion

nononers are mxed toge r under appr opfr

peptabnty helows3QQ ol archenast preferabhydbeiown$00 nibassRowntiRExample 4.
efficiency of pentanmer formation can vary according to
physi co-chem cal conditions and the concentration of

The seotebiatysis Conpulides iat feast Redifforspi etdiysls Blit b@elldbgﬁé‘ﬂ%ast 3or4
d vaert [ Cuel ar | ¥ ?6?9{ Vﬁ 2003/ %%7766 PCT/1 B2004/ 00104 .
and qYepIRate Rrsiemably agleasthdifarant dialysiscuifersrascshaven inhexample 4.
Howdvest N&ié SKill&d | i i : bodi es. .
O N Rl o 2930FBe Bhje 1B.341bERORP HIA\ER: BgriRs or seriats
withoppfeparding feaim dhg seoRe of this irseptiokar yoti c cel | .

Preferably, the cell expression systemis a
prokaryotic cell. Suitable conditions of step b)

The refoidingtstém consisisrinmige Oiilatioh lof e k0 %rﬁjyr%bemb@{arﬂ fusion
ept Eggz{egtur? bet %n 10-40 C during 2-40 hours an
P pa%) Fieysgoncantiaienat ure of 37C during 8-16 hours.

10 Further, step c) is achieved by extraction of the

| sol ated and reconbi nant fusion peptabody fromthe
The Reptabedyp mdeh isnprogisicesthasabriingitenthieypriesbhbivedniivn is particularly

L ' | di ng steps., 15 Reconbi nant
:tab'ﬁ?é?é'hﬁé% P2 sRRandd Bokislft 2Ry R s osveesta statle soluble
orm ¢frtbmnbleculeulithoutragvitsbti gt insblaBld foems ?@6}{
form f'§Si on f taboﬁ?;zJ i secrgétmed, or ext r_agjt}ggm_1 romO';%%gregates or
3t 1of Qyidets o Peplibaianariosn ef pislagiearagtivity.usi on
pept abody is not secreted, and purified by art-known

. _techniques such as high perfornance |iquid
Itis a dypthrraRiestafithe phesersiimantioptomesvide spdrifiid and isolated enhancer

seaudREYEAIEARTN oL RbEsiRlach 8. SO ERTR e Roteted

enhar_mﬁ;rsbqudame isqme f fér?b@/;ﬁeé%étgg iﬂfréligg ﬂ?ﬁw ? oMblisindSPEPE: YSFED.
u )

vSFERD NREERIY: YSFEBLY R saa ety Y RB: 6 dragrent therdss, a molecular

chimef®BRSE6H, ahd Valiares fHgréded in the art. For affinity
chromat ography purification, any anti body which

specifically binds to the reconbinant fusion
Proto B Hork s b Sl SR R ot Pt otstang ot
enhancenkeguérweadefineskad Raldwsaafemhhiig Betf isRs4iddFahddt dftable
conditfolﬂ% into a eukaryotic or prokaryotic host cell, the sequence is capable of
increasing protein production levels in cell culture as compared to a culture of cell
transfected without said enhancer sequence.
This enhancer sequence also increases the production of other types of recombinant
proteins such as human kallikrein hK2 (with a production increase of at least 3 times) or
human serpin ACT (with a production increase of at least 2 times), see example 7.
Usually the increase is 1.5 to 100 fold, preferably 3 to 10 fold (see also Fig.25, 26).
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His tag are also envisioned in the present invention.
Purification is carried out in the presence of
w0 e@yo87166 agents and results in the elim natiPCI/TE2004/001049

Thosmoskitexd methiecart witDagivecloeé ehatithe nﬁie?iﬂohsdé?s@ﬁbé@%e?éiﬁ 1§¥uscept|ble
direct dilution in refol ding buffer and furthe

to variatinps aad 'B%ﬁi'%a?“%n%@i/h@r@awwﬁwp@pﬁmllhdesgmeﬁ Itis to be
undetstdod tAhetHedRl&hifHr Mbltfaré I %ﬁ\%@ggs B ABARL S Sord without

renaturing sol ution.
departing frepotie ﬂﬂmmrgessaéktlal/emaragteni‘stlcmmereoﬁ é.hednﬁ@rﬁhon also includes
was carried out

ol of BT JProhe A o Shaginet feienee e omioatod n i

specﬁroamenalhtﬁmdudﬂy dﬂlcbﬁéttl\ﬁély} WHridodny} é‘nd bﬁ%@h?ﬂlﬁ‘&ld?%fcg ny two or
entration of the isolated an

f
morg %@%ﬁ’rﬂ stenRot g4 @§F'~Hﬁs ﬁ'@%f’%‘%ﬁm disslesyre tmthenetone torbstconsidered as
in all@s@%@fﬁﬁué‘cr&-‘t@ﬁ AR r@Mn@ﬁv? qﬁeaswﬁ%ﬁﬂﬁp é}%&ﬁ ion %elng indicated by

serial dial YySI'S conpri ses
the agpgnged Claims, ;andfalk@rmr;geatwmlehs:orraa withid thenteaniag el @nge of

I t 5 different dialysis buffers as
equnf%&ﬁv\cf}f% 'éﬁéﬁ&ﬁﬁgf{) m@ é% G#B- skilled in the art
WI I | be able to select other dialysis sequences or
Vv ?ﬁ Wi t houi@dﬁgartl fro.m the scope of this
a”quﬁ\f& 'PRFeS ats &f %@faﬂ dhistenecifinasiost eacof which is

incorpstAad hereifbytrBferba y econbi nant fusion
gepta body beygrerltgéﬁ{oﬁéggﬁ?%t ‘ion. The Peptabody,

whi ch i s produced accordlng to the present invention,

The ﬁo??ggcﬁﬁugg .H‘ég'J: th%t\ﬁﬁsq%t abI St s tgoétvg&, @%@Eﬁ:gftg?ﬁg ¥ollowmg

Exanipjesn Sudch Eﬁamiple%fp ates tht'éVél#t e)%’hhbl@W Hmethdds&r M%Eﬁsmg the
formation

or mat i on .of ag re ates or
pres%ﬂ?ﬂ'ﬂ‘ferﬁ’g' acmrm m%@f@lné§ Mikthestcopesif dlye dalention.
activity. It is a further object of the present
invention to provide a purified and isol ated enhancer
?0 sequence havi ng protei BEXpmMBOESti on i ncreasi ng
Exa ti,vity. Said purified and isol ated enhancer
nce is preferably selected fromthe group
conprising: YSFE, YSFED, YSFEDL, YSFEDLY, YSFEDLYR

and YSFEDLYRR, a frgjgrrent t hereof, a nol ecul ar
Consfryetign and peedustionafPaptabedies antigt@BR: 25 " Pr ot ei n

production increasing activity" refers to an activity
of the purified and isolated enhancer sequence

The gesiki erenbding thel human epldezmah ardvis faERR wadt SRBITRALY PSS from a
It on@hl nt o eukaryotic or prokaryotic

plasrrﬂ@gpn%@lpg?lgeﬁ llslgag gene, g%&ﬁggw@trb@pproprlate enzymes and

inserted into a plasmid containing the peptabody gene. Peptabodies are produced in
bacteria into the cytoplasm as inclusion bodies by induction at 37°C overnight. E. coli
cells are lysed in denatured solution (in 8M urea) at room temperature. After
centrifugation, peptabody molecules are purified by affinity chromatography and
refolded by direct dilution in refolding buffer (see Fig. 3).

Binding of Peptabodies EGF on EGF receptor of tumor cells:

Binding assay was performed on A431 cells using monoclonal antibody Mab425 (used
in therapy as Retuximab ®), peptabody EGF and peptabody Irrelevant. Briefly, 10 000

cells were seeded in 96 well plate for 10 hours in culture media/10% FCS. After
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I ncreasing protein production levels in cell culture
as conpared to a culture of cell transfected w thout
wa@ 200d/0g1Th@ncer sequence. ,0 This enhancer sequRCIEB2a04001049
remaviat pé aeeka tFPm)tpbcoxdiasnr momﬁcl@’o:h@ntlbymawené m@mntéu B88fferent

N W L T
d0n§l¢$lﬁg PefSXid4yd béhjag@t@@%tﬂgéléﬁal' eﬂﬁr |e§§ ®r %rc%dés’@éérya?ated

I), see exa Increase 1s
mon%ien@ Andi- Hp’ﬁrf@ré@%lﬂ ivelyt\Abat rmd §é@b@|dw (seg. Big, 4).
26) . 38 WD 2004/ 087766 PCT/|B2004/ 001049 Those
skilled in the art will appreciate that the invention
A conh@@duhorh)edsawwas perforsesdettviebhdviab45 at 6 87 rﬂﬂ%n@ﬁdcreasmg

f bed.
amoyiSiof sy AR, bBG2on A raseuaticontt fEbagagne
Peptabbdy BEGF y@mhpetd W%@anMhHingaélﬂeoE%Wédé?%r see Fig. 5).

departing fromthe spirit or essenti al acteri st

thereof. The invention also includes 5 all of the

Exa@%l@@s' features, conpositions and conpounds referred
*indicated in this specification, individually

_or collectively, and any and all combinations or any
In vittonactmns onodiffeséntsmindestelptines features. The present
di sclosure is therefore to be considered as in all

The SRAFEIb PEREBEM GTRRe R Buategandeh sols pasdeateiTaHising
viabilitpdisahy. Wmesomn@m@a@ewé@bﬂ QGWWeFF‘?)?d’téQ% BREM with

0 equi val ency are intended to be enbrace

10% Pﬁ@fﬁgﬁ' %ﬁﬁpméﬁ%p@e&ﬁs@@%l@%wa@aemavwgndurephaneg by
optlm%‘hﬁ?ﬁ*\ Pié‘s%hb@'&f PepEbRi Mtcd]ﬁél%gt#ﬁ%% ?pggtge%ﬂ%gﬁé daled

erence inits en I'ret
usin Ef&’r&l%laiydﬂ amaIUatQ)ihemumbbubfyelmder stood with
reference to the following Exanples. Such Exanpl es,

Epidéthioid ?H@gﬁéGAlts %ﬁqul ary of nethods of practising the

present Tnve nd are - not intended to limt the
Fig. asshpwsczf vibityi momeﬁANﬂeE&o@@a@@HﬂéI@ Al31 in dn presence of

q Constr uctt n anﬂ Wg)uctl on of Peptabodies anti -
lerq o EhEas PhECPIRP R CEplrde BRIOr frdakant (o) it one, two
and tM\ﬁe% d’é&%’ aftdrarbdiheRER Hd ?8?&% %g;% Qk)gémwﬂlb i% cfalﬂggtteﬁeoy the

m;%th gene, diges Fopriate énzy
ratio gfn\dable stiedompaoisan b HercontealnFiy. it rsga iseafiegtiohbody vitro

cuturf AR Gd h e B ALEH IR ikt Soaesre davs o

treatrﬂ@fletrwntfgbbptalﬁod GGF o¢®b¥>€atﬂfo§' RSNt B-|RENAL ur ed
solution (in 8 urea) roomtenperature. After

centrifugation, peptabody nolecules are purified by

Humagii‘ {;,idgité% C%I%Q,:‘?é [ggf)gﬁ)h; and 30 refol ded by direct

utionintr ffer (see Fig. 3).

Fig. 8: shows a viability assay of human prostate cancer cells DU145 in presence of
different concentrations of Peptabodies EGF (p-EGF) or Irrelevant (p-IRR) at one, two
and three days after treatment. The percentage (%) of inhibition is calculated by the
ratio of viable cells in comparison to the control. Fig. 9: is a visualization of in vitro
culture of prostate cancer cells DU-145 in DMEM without serum after 2 days of
treatment with peptabody EGF or peptabody Irrelevant p-IRR.

40



10

15

20

25

30

Bi ndi ng of Peptabodi es EG- on EG- receptor of tunor
cells: Binding assay was perforned on A431 cells using
worweosr@l anti body Mab425 (used in therapy BGI/IB2004/001049
Ret uximb (r)), peptabody EGF and pept abody
Irrelevant. Briefly, 10 000 s5 cells were seeded in
Humgpg Riestate capeccIS1NGRrs in cul ture nmedi a/ 10% FCS.
After 39 WO 2004/ 087766 PCT/|1B2004/001049 renoval of
nmedi a, Pept abodi es or nonocl onal anti body were
Fig. 10icahearsea viabildy aseay nf humangerostade cansevédile L&@@P@ﬂbresence of

ot Lant B8 e s b R T e B ALK Lone, v

and ’mrée dEad after ﬂ@éﬂmﬂaﬂfﬁeg@gﬁ%’rﬁ%gﬁ?? o@:’lggbﬂﬁﬁlls @QIEhraZ%é by the

? ectively MAb 42
ratio g wa@&g RS ini canparisen tpdbe sentret. g bbtls\eemmlzaﬁ@ af in vitro
cutfs, EREMANG ol caPRTHEA RS YT 0 d o

tr eatﬂﬂ@ﬁt vihpeptaiaty EGE argraptbbody hoplevar,p-FGR, r ecept or
(see Fig. 5. 10 Exanple 2: In vitro actions on
di fferent cancer cell lines The eval uati on of

Hum&e prediatlycaideecelloPdrgman cancer cells was perforned
using a viability assay. Briefly, 2500 cells were

seeded on 96 wel| plates in DVEMw th 10% of foetal

Fig. @'sﬁo%r#%bﬁ@ 855 RNGr ilMan FRL LR X?Ifceﬁg:gﬁgg’gtds 41 pregence of

l aced by 15 opti'nem i n presence
differgn tpcmcaﬁ‘ttl’a[tIDI‘IEQf P@pmtaicbemEQFr @+E@R®r [nslenanMplIRRS&oNne, two

and thibedR B B e RerceRiads, (o) o) Maktign & caiated by the
ratio ebwdbi‘er‘(cell@ if @Bearieehlts tH’é@énﬂr@lGEig?Sl%” ﬁ?@? Qfsuaﬁiétfo‘?{ &h vitro

cent rat| ons of Piipt abodi es (p-
culturler Frasiate capcengyls C'é’hlé DMW withoethsenum eﬁteldayiays of treatment

ith > of inhibition is

M r%:Lg)lttcu &a*g? '{) tZBS o vi g:g,%d?:el I's in conparison
to the control Flg 7 is a visualization of in vitro
culture of epidernnid cancer cells A431 in DVEM

Humap F%ﬁfcéa?%ﬁqﬁlﬁ@?-g days of treatment with
pept abody EGF or peptabody Irrelevant p-I1RR 25 Human

ostate cancer cells DU145: Fig. 8 shows a viability
Flg 1&3§B9W§fa viakity grseytaitwineambesast ebheemidll43VICR-piresreseace of

iferfit coioEh 85 0hs B REERHCA A ERr b 5P 8P PSP Souraat one, two
and thm;asdaglstaa‘terttrwmntThe'(I)'b@rctBﬁfag@fl(l"/@p@f bllﬁpr%ltﬁfn lb%‘l&ﬂétb@ Irby the
rati o of _vi abl e cel

| cul ated by the
ratio fo}’ﬁ%@?u‘?&ﬁﬁ n Boﬁ?é”%% ¢ e contpl. big. 118: is a/Vl§ua||lZazl@n|ann vitro
cultur@fofibReddtidaPcer cells MCF-7 in DMEM with foetal calf serum after 2 days of

treatment with peptabody EGF or peptabody Irrelevant p-IRR.

Control on human normal muscle cells:

Fig. 16: shows a viability assay of human normal muscle cells in presence of different
concentrations of Peptabodies EGF (p-EGF) or Irrelevant (p-IRR) at one, two and three

days after treatment. The percentage (%) of inhibition is calculated by the ratio of viable
cells in comparison to the control. Fig. 17: is a visualization of in vitro culture of muscle
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culture of prostate cancer cells DU 145 in DVEM
W t hout serumafter 2 days of treatnent with
weeptakedy EG- or peptabody Irrel evant p-1RR BEOI/IH2004/001049

cells 20 @MBBIWEGO ARG rUBLARY DA104 Of trEbBENRlias
tcel | s, LNCaP: FLFQ% 10: show:z%a viability aggg%b%w%érrgr?r

peptabody UtelevaH astRRel s LNCaP in presence of 5
di fferent concentrations of Peptabodies EG- (p-EGF) or
Jdrrelevant (p-1RR) at one, two and three days after

In vitrq aatiofgen dﬂf?ﬁ!eﬂbﬁaﬂmrw@ﬁ lied: of inhibition is
calculated by the ratio of viable cells in conparison

o o e B S g it

‘assaw Bheflit, 2500usBligfiere sbedirvorPde wellghisank DI'QP%EN/I With, 10% of foetal
I 1 uman

ept ahody EG- or peptabody Irrel evant p-
calf %ﬂé@t 2&9}{9%6@% G@Cff@mp@%r erppyed and replensd Hyvapdimdrmtily presence

of Pe(‘g‘)]‘fé@é’ddi@é E%BPOPPQ@%B@ {e%aé}qu ?MSQ%,%S gg}%%gsgbncgghg Man cancer cells

_ I fferent concentrations o
at diffgsegidineswithin ehe\dayt(sépFiRR)8)aln aduition iewel Boddshtrations of

pert ey R PhLSlad 5% G5 RS S0 0 o thef i sing T

assay to evalpatd emimbehef 6gRt rol . Fig. 13: is a
visualization of in vitro culture of prostate cancer

cells PC-3 in DMVMEM wi t hout serum after 2 days of
In cohélBSbATA tikhi entabody, I rrel.ev
p- | RR 3 traffotiAnBRRIANAAY cBiffor @&1*1‘)@?9&%??@%&9%&: 719,11, 13
and S dniheaprasebickiaf ha peptabotly IuEGF curapated@nbennerVASt peptabody,
in presence of different concentrations of

p"”ﬁ@%"i’ﬂoai es EGF (p-EGF) or Irrelevant (p-1RR) at one,
two and three days after treatnent. The percentage

E fo_@ of inhibition is calculated by the 25 ratio of
Xa e cells in conparison to the control. Fig. 15: is
a visualization of in vitro culture of breast cancer

cells MCF-7 in DMEMwith foetal calf serumafter 2
Detedigpoofapoptosiat Aedidt! dricer pelid ¢ixd0Y irESF0MIrparamsipaashy incubated in

; - Cont,rol on human nornal nuscl e
D MEﬂégrf‘gé'ﬁwg%ﬁ% jg4EFI ;mgﬂwgwaw Pag%pﬂwtmé@% Qftthe gaeuin free
dium Rl IMBRICE iRl ' QR i i
med con(gent rations of'd%l%?\élgﬁsgﬁ%@ (II‘SREgﬁ;rﬁingiated time points
r

betwaen; & paY 200 AL I(RR) Tzt Tonéseot asolatharaniand tegtingiéelar were
colscf SRRl and SREREEnt 885k find AL ERY 7 anstpei
detection kit ¢ApotechpBwitEedand)hat detects shedpheditiyeerigé onthe outer
surfacVei of tﬂeccléllltrhjé%b?énmr?elfﬁl, g%lls were washed once each with PBS and
staining buffer and stained at room temperature for 15 minutes with 50 ul of annexin V-
FITC [5ug/ml]. Stained cell pellets were washed once each with staining buffer and with
FACS buffer (1xPBS, 5% FCS, 0.02% NaN3) resuspended in 200ul of FACS buffer,
counted and analysed by FACS.

Peptabody EGF clearly induced apoptosis of A431 cancer cells after 30 minutes

whereas peptabody IRR had no effect (see Fig. 19a and Fig 19b).

Example 4:

Peptabody production and refolding protocol
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WD 2004/ 087766 PCT/ | B2004/ 001049 cells in DVEM
Wi thout serumafter 2 days of treatment w th peptabody
wWESH408776@ept abody Irrel evant p-1RR I n vitro BCL/IBM6H001049
on different cancer cell lines: 5 Evaluations of
pt abody effect on human cancer cells was perforned
'Pm@l'e‘ﬁti?@ I8 RacieNia: kycolasSdystrapn icontaining simsroisl ¢rcading for Peptabodies

was ﬁ%ﬁ??& e@'&d%@%\?b}f re‘l:'o%tgﬁah n@% \Arlga)gn %g %Eraéﬁﬁ@re culture, a fresh

cultureplas started dyt il /1O dﬂutmreaeaﬁemlocﬁf PEDpY abedlues - supplemented with

100G ComBigiE S0 e Ak 9 Re e (AhBEeUliife 8178 Inacpd cuith 250mi
isopropgt B-ﬁ@hloéé]aé‘{%ldé (‘PPEat)ower concentrations of

peptabodi es were eval ed for 3 days. Plates were
reveal ed at each tine using MIT assay to evaluate the
-Purifigafisey: Adterd@hl ef inductiaom dlagtdrnwere samvestpd bmcémmfugatl@ﬁ and pellet

wastrﬁgu%% q%meagpis (ﬁsé{ gt{rﬁ-@ E{tg)goc@l\/b ngi 1xPBS 10mM B-

merdé@[mﬂh@ﬂbltél 26!-'1‘?’ 4y d @Ry 2R tat P@&h%@ﬁfﬁératx? s | e r@o‘ﬂmﬁe\, material was

Det’ecti on of apoptosrs 431 ca
pellegqg Ip)é cgrgtx:i@atio,m o000 ger 10eim )and/eaueermaiabtaWad mmed with 250ul of

AR o Ko R BTG i tton, o

resml@ak/lwésh&acfﬁre@r timres Rivith Al Wefs(ﬂnlnfgats@mt'bh”gjm%rﬁés 1xPBS, 10mM -
et ween O and 360 min. (To, , 160,

merCﬁBW&”@ﬂO ar@mMMolpidagoleept PHeT4). B@tqalaetware mhdbddln 2.5mL with
iR 58, i e SRR Y0 T ot o

7.4).detects phosphatl dyl serine on the outer surface of
the cell nenbrane. Briefly, cells were washed once
each with PBS and staining buffer and stained at room

-Refdigngerature for 15 mnutes with 50, pl of annexin V-
FITC [5,ug/m]. Stained cell pellets were washed once

o edtle Wi2dmgehitad ngraeins esreagdickiyt HiluteAGH QBOfﬁ?ﬂ dflrefoldlng buffer

xP % FCS, 0. 02% NaN3 resuspended i n 200,

A@“Nﬁf%ﬁ 580N o iaCdd %Om Mahampseaptogthandt. 0. 1% Tnton-X100 at
CHF AR S Al S OB Pn e v o
eldast 6 Hawre iFthesel@mditishsti g 19b) . Exanpl e 4:

. P?’[r)otaePnosd\xePe t Olucéllalc;/rz]e(zi1 r&%lnrgetfhglfglllc?v%lngro%gf gfl buf?ezrs (bath of 4L):
e Dialysis buffer 1: 50mM Tris, 50mM NaCl, 1mM B-mercaptoethanol 0.1% Triton-

X100 at pH=8.2 during 6h.

e Dialysis buffer 2: 50mM Tris, 50mM NaCl, 0.1% Triton-X100, pH=8.2, overnight.

o Dialysis buffer 3: 50mM Tris, 50mM NaCl, 0.01% Triton-X100, pH=8.2, 4h.

e Dialysis buffer 4: 50mM Tris, 50mM NaCl, 0.001% Triton-X100, pH=8.2, 4h.

o Dialysis buffer 5: 50mM Tris, 50mM NaCl, pH=8.2 overnight with bubbling bath.

» The refolded proteins were concentrated using nitrogen stirred cell system and
ultra centrifugal device (Millipore) to a final volume of 250 ul and conserved at -
80°C.

Example 5:
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WO 2004/ 087766 PCT/1B2004/ 001049 -Production in
bacteria: E. coli TGl strain containing plasmd
wepmansTige f or Pept abodi es was used for produck@DIB2064/001049

Materiatonbi nant proteins. From an overnight pre-culture, a
1/ 100 djlution in 250ml

. fresh culture s started by 1
Primgts Wﬁﬁp@?ﬁﬁ??@ﬂﬁ)%mﬁﬂ’ witredandbug/ i anpicillin
MOIG%"S*? biolbhy Qeébegtpi(gé;%ﬁt@wgér’aséPii%é?%ewa§®qm&det Plrchased

nmM i sopr opyl gal act
from Rsgmegac@@sray@nyM t er 16h of induction, bacteria were

_ . . q I
Expro8Gif e BOE U NARTA B0 BRI weE busshasesitrom Qiagen
(GermaRBB, 10nM 3- nercapt oet hanol at pH 7,4) during 2h at

room tenperature. The insoluble material was 10
pell eted by centrifugation at 10000g for 10m n and

Prodastsy sAPaptabd@fesantEEGMRE h 250ul of ~ Nit+ NTA agar ose
beads (Q agen). After 2h at roomtenperature under

rotation, the resin was washed three tines with a

' Sal Ut : xPBS, 10nM 3-
1) mnﬁggg%é@ﬁhqéﬁ&ég%#byé&éol e at pH 7.4). Proteins
were eluted in 2.5m. with elution buffer (5M urea,
150nM | m dazol e at pH

| xPBS,. 10mM P- pt oet hanol , 1
The &pr 9SYoN Vgg@( &I@'ﬁg:“’as fioestedusiag eihol aad prajt eistrictionesnzymes.
qui ckly diluted in 250 m of refolding buffer (50mMM
Tris, 50mM Nad , 10mM (3- nercapt oet hanol, 0.1%
2)  TRepéPodies GRP/EGHHalerantt o a final concentration

inferior to 5,ug/m, and then naintained for at | east
6 hours in these conditions. Proteins were then

A syndhetio/gent eacodjng fier Gedwibmblogking deptia 8@9‘9‘)65.& indat Bidenic
WtéLfﬁ:g Dal%f.ls gggfer_ 1: 5q?mvl Tris, 50mM Nad, 1 M~

growts THEIoL SRNSIBIRG RHE R MINg, agiqs BRAM harpelympipetdePsridatefia

sepafelle, s u%@kdébﬁsth}gtfpé\?tgbo ?MPT” s, 50mMM Nadl, 0.1%

Triton- X100, pH=8.2, overnight. Di al ysis buffer 3:
50mMM Tris, 50mM NaCl, 0.01 % Triton-X100, pH=8.2, 4h.

' ' ffer .4 mM.Tr,i s, . 50mM NaCl .. 001 % ]
Genehrtolld e niders Bl fusiqiars piwited by FigRrom a plasmid
contaifing thecniNeNgiBl gerpg=8. 2 over ni ght wi th bubbl i ng bat h.

The refol ded proteins were concentrated using nitrogen

stirred cell systemand 30 ultra centrifugal device
GBP 6MEGF RefehsbRed if | j ery&d
oHECF BerehebReft ih oAl ST afnsEbiractie BREGRGTEY décapoay
molequier digestashwish BpdiyNot1. The peptabody parts (Cartilage Oligomeric Matrix
Protein -COMP-, Hinge, ligand) were amplified using PCR and specific primers. The

resulting products were digested for their insertion in the pQE-09 expression vector.
3) Production of Peptabodies GBP/EGF/Irrelevant

Peptabodies were produced in bacteria into the cytoplasm as inclusion bodies and
refolded as stable and soluble forms corresponding to pentamerized monomers.

- Gene encoding human epidermal growth factor was amplified by PCR from a plasmid
containing the full-length gene.
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Materials Prinmers were purchased from M crosynth
(Switzerland). Mol ecul ar biology reagents (Taq
w@olgngT’ece, Li gase, Phosphatase) were purchasedI/IE2001m01049

- GBPronGa qamasmseng) insertest mteﬁplaenmcgm}aim@p@@tMy gene modified
oS | unm _wer e purchase rom Q agen
accoijn_@ﬁ@?%rﬁeg\aﬁ&q%gﬂnm Pept abodi es anti-EG-R 10 1)
Preparation of an expression vector The expression

vector pQE-09 was digested using Xhol and Not |
The Fee%’ﬁtf’]%?ﬁoéi#c@n‘é’?li?e@'ges@ﬂ foe gheibipgeaion in the pQE-09 expression

vecté®BP/ EGF/ I rrel evant 15 A synthetic gene encoding for
Growt h- bl ocki ng peptide (GBP), an insect biogenic
growm h factor consisting of 25 am no acids from

hesm f the.. d i )
4 CHRHYRn BholBuE s PobRecnE kBl et °
epi dermal growth factor was anplified by PCR froma

asmd containing the full-length gene. GBP or EGF
Peptgé(pé@ FER PreqtiGed 'H%ﬁcﬁﬁzf il e e eytaplagm ae inplusion bodies by
inductidmos 338 cf body nolecule digested with
Bgl 11/ l\btlwef:ﬂ@‘ﬁgept abody parts (Cartilage O igomeric
Matrix 25 Protein -COWP-, Hinge, |ligand) were

| fi i.n CR and , specific, prinmers. The
E. cof TRl o BB R UrafRs oiB Sbs &t Fasm tormieratis Affesn
centrifagatich, WFatd% RIMHERT 00MMIREEDWith N) L
Peg abogei ?ﬁp GBP/ EGF/ | rrel evant 38 l\%er\g)féb i?(téésé)aggés and
Pept UEeEUE A @lpted Wilh inidegoteytas salutias. i ncl usi on
bodi es and refolded as stable and sol uble forns
corresponding to pentamerized nononmers. - Gene
5) eRsddiding oilifeptabpdiber@BP/EGBitrbldvant or was anplified
by PCR froma plasmd containing the full-length
gene. 44 WD 2004/ 087766 PCT/|1B2004/001049 - GBP or EGF

Peptaiytssmokicaldsarerrefsldédb) drelt amiidh inGBEH iHBrEQJffer (50 mM Tris HC1
geBt abogé % nodi fied” according to the present
pH 8.8n0 Wt Tfen , &gt 3-merpapidetisnoleate fjmgg:z:tn@énfratﬁon4 of 5 ug/ml
(it 5 SliborR shrtob 51l A VR faicesiiaurs i B0 mi Trk HC pH
8.3, 1GRMIESHidrcastoetmol aRe piva RS §s 58MAMPTRSIHESHH 8.3,
bacteria into the cytoplasmas inclusion bodies by

6) Final Purification of Peptabodies GBP/EGF/Irrelevant

Dialyzed Peptabodies are deposited on anionic exchange column and eluted using a
salt gradient.

Results are shown in Fig. 20, representing a SDS-PAGE analysis of Peptabodies under
non- or reducing conditions. MDP01 corresponds to a peptabody EGF, MDPO03 is a
peptabody GBP and MDPO0O represents the irrelevant peptabody.

Action of Peptabodies anti-EGFR on tumor cells

Refolded Peptabodies were tested on different tumor cells (A431: human epidermoid
cancer cells, DU145 and PC-3: human prostatic tumor cells) to evaluate their cytotoxic
effect.
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10 induction at 37C overnight. E. coli cells are |ysed
in 8Murea for two hours at roomtenperature. After
weeansfregati on, |ysate is mxed for 90 m nut eBCTAR2004/001049

Resulis- &Nesstaayen isEigb2adsepraskntifgri @ly_tlﬂwimysgﬁy loBscaticer cells using MTT
eluted with imdazol e/ Uea, solution, 15 5) Refoldin

mettgel Giagicin Galls WeamoeBafad Wi Bratabaslios. sdngnedpealaiibodies

cHic&tor i il Ut : . .
socfireiac a2 0, Conksf Al S i
PeptRBosiescape @é@ﬁ&ﬁ@f;ﬂn‘@bocgeq; ppecific tm E&HR at amonoentation of 2 ug/mi.

The BB SO 50 B R0 L ey

highe?-thanddpb e5h amabnacidnavantibays sip@cfﬁi% tg!EG'IF iIr§cdiftbradidata not
abodi es

ShowgRcPpBlersrrIRTGLR2tsS BTG iRar O ARRIES Bone31 and DU145
cancgepdisiinesinwere aptemkg iﬁpﬁéh@h% &@%@Pﬁrﬂ%ls g\;htéggéis Be-8%ere less

a salt gradient. Results are sho
Se”SF'HErf@%Mﬁq?% a SDS- PAGE anal ysi s of Peptabodi es under
non- or reducing conditions. MDPOl corresponds to a
pept abody EG-, MDP0O3 is a peptabody GBP and NMDPQO
In conelpsiEse Meptabmies skbwedat strerfenlkadyt fo?i(?né’éﬁ‘él‘iinﬁj’gﬁ1 c8hcer cell death
th Pept a odllest.agtl EésFR on tunor cells Refol de
3”55810 &8tiRRA¥4¢ast ed on different tumor cells
(A431: hunman epidernmoid cancer cells, DU145 and PC 3:
human prostatic tunor cells) to evaluate their
Examgle§toxic i5 effect. 45 WD 2004/ 087766
PCT/ 1 B2004/ 001049 Results are shown in Fig. 21,
representing a Cytotoxic assay on cancer cells using
Peptaliody Behanckr ©eamueacesel | s were i ncubated with
Pept abodi es, or nonocl onal antibodies specific to
EGFR at a concentration of 2 pg/m. Cancer cells were

Differene Vbrsicith 8f pbtaPsay ABASbes |pag
i S,Eeci ficto ﬂaE -R a(twa concepr]1to%g?@%aoa&wptgﬁ:ﬁ#&ngéver’ a large
varialjlycas agservet inithei paptabbdypidechbadyl pMpRESODSIE@MOoSt of them are
RER . jgnificantly higher than MAb 425, a
not p%no%ﬁ%%ﬁ{méﬁ%tﬁ)body specific to EGF receptors (data
not shown). Decrease of proliferation and increase of

Fig. 230 80 Renfd 1o sradinticd i sebpissaiesd i dinasenticnhangare A
Coomdsfe bRRNSthiningGof SDSNEREE: ofl§ecabody production using a bacteria
system is represented. A) corresponds to the insoluble fraction, B) corresponds to the
soluble fraction.

Fig. 26: relates to the production of Peptabodies fused to different Enhancers. A
Western blot analysis of peptabody production using a bacteria system is represented.
The detection is performed with anti-His antibody from urea bacteria extract.

Example 7:

The assessment of enhancer sequences on the level of production has been done
using other proteins. Enhancer sequences (EO, E1, E2, E3, E4, E5, EG, E7, see Fig 25
and 26) were fused to the N-terminal part of human kallikrein 2 gene or human serpin
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I n concl usi on, Peptabodi es showed a stronger effect
for medi ating cancer cell death than nonocl ona
w@ndoislogniye 425. Exanple 6: 15 Pept abody EnhanckR€T/1B2004/001049

al-asticiyenctegpdih Heae emd Itéeél&‘df(méd @étidPeRh S ROENaR&Y RoRESR overnight
cult devFggqfd du ﬁg t he @E@ However, a |arge
U R |alﬁ§r dadigst Enﬁaﬂﬁ@r W%@yw@aaem production of
hum#h {
R, R e IR Frodf iR urRB R SHER 40T (at east 2
timegecabodi es fused to dlfferent Enhancers. A Coonassi e
bl ue staining of SDS PACGE of decabody production using
a bacteria systemis represented. A) corresponds to
the insoluble fraction, B) corresponds to the 25
soluble fraction. Fig. 26: relates to the productlon
of Peptabodies fused to different Enhancers. A
Western- bl ot anal ysis of peptabody production using a
bacteria systemis represented. The detection is
performed with anti-H s antibody fromurea bacteria
extract. 30 Exanple 7: The assessnent of enhancer
sequences on the | evel of production has been done
usi ng ot her proteins. Enhancer sequences (EO, El, E2,
E3, E4, E5, E6, E7, see Fig 25 35 and 26). were fused
to the N-termnal part of human kallikrein 2 gene or
human serpin 46 WO 2004/ 087766 PCT/1B2004/ 001049
al -anti chynotrypsin gene and | evel of production was
eval uated froman overnight culture at 37C after |PTG
i nducti on. Enhancer sequences increase the production
of human kallikrein hK2 (at least 3 tinmes) and the
produci on human serpin ACT (at least 2 tines). 47 WO
2004/ 087766 PCT/1B2004/001049 dains 1. An isolated
and reconbi nant fusion peptabody, which binds to a
menber of the epidermal growh factor receptor
conprising at least: 5 (a) a portion of a humani zed or
human cartilage oligomer matrix polypeptide; (b) a
portion of a hinge and
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(c) an epidermal growth factor receptor |igand
conprising at least a notif having a
W booeesTisdrensi onal structure, and whereby sai dPCHIB20044091049

and reconbi nant fusion peptghpey | s capabl e of
inducing 10 cellular death in a cell expressing
ep derqa grom h factor receptor. 2. The isolated and
- igslatgdiand Ecembiaantfusion peptabedymvihichvbirdsito & member of the

gﬁ]@g or receptor
epid Bedrowﬂfjgagd?@r '%Ebgﬁﬁ%ﬁ&!f‘%rﬁt Ieg|g{sol at ed gnd 'S
r dapatpartion of ashumarpeqad abbdmamf cartikigen cﬂlgoMts?rrﬁamxtdEﬁypeptude
e i der growt h factor receptor is
Er(EEE)si1 poA-Por:\-HE il eaf"@ and reconbi nant fusi on
k()] ah@@xde?fnagwm fhchor ré&érﬁbr I@aﬁdﬂ:b nQMﬁBaﬁflé’ést a motif having

hunanlzed he i sol ated and reco |na
peb %%‘GW“@FS'@Pal $tucture, wherein said isolated and

I t| . 6. T . .
and \vagg e anéﬁ#%ggén?l]ol nanfm’ sr?tof?lS'g}é gg%%o‘? C@ichx’B%EOf inducing

cellumrsleavmmr@callehpres'&n@oemdelmnaifgrbwm fadigerdceptor! €gi on
of an i nmmunogl obul i n pol ypeptide, which is |ocated at
the C term nus of the portion of the humani zed

2. camte is3lie® bhe GBS mBRahit
so] ated and recorrr‘gl nar?t ﬂ%ﬁ@# g%ﬁfgﬂo@g Of(f?al ﬁ“awherem the member

of thqeelde\m@+ grawthrfactos peerntenis Eij\?bt Erlﬁa&mErbEéept or
ligand is | ocated at the C term nus of the portion of
the 30 hinge. 8. The isolated and reconbi nant fusion

3. pé’ﬂil@albokaiyed)andlracm\lzhbmm fufsion bepta‘rf]a@dprdf%laim 2,3fherein the member
en se erein s nhancer sequence is
of the 85%@%%@@%5%&9&%% 6%rgﬁﬁe portion of the

humani zed cartilage oligonmer matrix pol ypeptide. 35 48
WD 2004/ 087766 PCT/ | B2004/ 001049 9. The isol ated and
4. 1 dbenipplatatt andseeambiapnhiisitn peptabadynod claimertes whioh is fully

hum=& uence is selected fromthe group
COﬂ%ﬁ@@?H%ﬁHYSFE YSFED, YSFEDL, YSFEDLY, YSFEDLYR

and YSFEDLYRR. 5 10. The |soI at ed and reconbi nant
fusi on ab d of cIa erein said
L edSiBf 80 e chnbaht {Ricspantab oy A claS dr boveerein said

isolatetn@ reBeninarm faSion ([FptabdAs $8liNRIerigr oM h fact or
pol ypeptide or fragments or variants thereof, (b) a

growt h bl ocki ng peptide or fragnments or vari ant s

T I ' f
6. f/'gﬁégn la e{qﬁaér}&e’Bacg:m&hﬁﬁﬁfue%ryf&%bggy 8F claimg 18! "eheTein the
portion of the hlnge is a region of an immunoglobulin polypeptide, which is located at

the C terminus of the portion of the humanized cartilage oligomer matrix polypeptide.

7. The isolated and recombinant fusion peptabody of claims 1-6, wherein the
epidermal growth factor receptor ligand is located at the C terminus of the portion of the
hinge.

8. The isolated and recombinant fusion peptabody of claims 1-7, further comprising

an enhancer sequence wherein said enhancer sequence is located at the N terminus of
the portion of the humanized cartilage oligomer matrix polypeptide.
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10 (d) a plasnocyte spreading peptide or fragments or
variants thereof, (e) a paralytic peptide or
WO c@gngiTse or variants thereof, (f) a cardi oaceCEB2004/001049
9. peTJhe d;elaiedfamdgm?ﬁtnblrﬁnt\faébﬁlﬁe?)téﬁtﬁfy%ffolal(’r% @Hereln the

nphi I tid fragnments or vari ant
enhayer Iééﬁ(? ufeclfﬁn 'Sﬂ%‘gﬁ }rw‘g’tf?égmpg@ra@ﬁ*mg ¥o6m NSFED, YSFEDL,

YSFE@gtyoygpm\eplmpgpgg kragments or 15 variants
thereof, (i) a betacell lh [ n pol ypeptide or fragnents

or varlants thereof, or (j) a viral EG-Iike

10. PNPRBEHER A5 LERSBRINCH oLl Bkl H s 1baipbrgn said
epldeﬁmml@rmﬂﬁfa@toraﬁcemwﬁgaﬁd iDsslettedfAnbRYG the §RREPST:

- 2.
Ti(d) Al PSP ”ah%ﬁ#gh‘&depbé@%%&f‘éﬁgéﬁaflaﬁts thereof,
dwihl ta
C o AR ol e by B Mk o

pépx aﬂéﬂ?awmaqwdyw@t[deldr fragmehts.sror \aoiapts thengofat | east

£ 08) REh s 5P abing Henids of fRufisits O ualAmadeeon.
r @) apacaiplis pspiideioe fhginentdlor ﬁéhalfﬁs thid1gof sol at ed and
ant fusio of claim 13, 'wherein the

onbi n pt abody
egﬁ&%’ [O3ctiye BRPHGMF 28T ntsler Waraws thereofy. 16. The
18] &% BfhcHidglA ARlpRRRke o HepMARLAbARN BTGl 1

mhereln the tectio uoreséent
4<fohN®thammmG@ elpmﬁrmgwmcmmnké poArpepfSldléairéléﬁgments or
a DNA sequence encodi ng the isolated an

g/ggg S %Ee%f’f usi on peptabody of any one of clains

14} 3. beﬁad@lum podiaptidesTifragin&ts &r viafiahts PRfegtoBy Of
sequence  of cl alm 17.

I SO and urlfledDNA
195 i) BT BRS BoRiepalins op ragmani or verpn heigon
pronoter operably |linked to said isolated and
purified DNA nol ecule. 10 20. A prokaryotic or
11. eJIb@rl?@latQﬁ and reewhbinaaphusian péptabpdgesﬁ clagmt e wherein said

epioelil Bl Per WS E b s TGS 48 g e
substance a

12.  The isolated and recombinant fusion peptabody of claims 1-11, further
comprising a polyhistidine tag sequence.

13.  The isolated and recombinant fusion peptabody of claims 1-12, further
comprising at least one effector region.

14.  The isolated and recombinant fusion peptabody of claim 13, wherein the effector

region comprises a cytotoxin.

15.  The isolated and recombinant fusion peptabody of claim 13, wherein the effector

region comprises a detection moiety.

16.  The isolated and recombinant fusion peptabody of claim 15, wherein the said
detection moiety is fluorescent.
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15 pharmaceutically effective anmount of an isol ated

and reconbi nant fusion peptabody of «clains 1-16
W@pioo8Ebé y i n conmbi nati on wi th phar maceuti cal PgT/IB2004/001049

acceptable carriers, diluents and adjuvants. 22. Use

of  the pharnaceutjc conposi tion of claim?2l1l, for the
%’béﬁoﬁ ﬁa@%f lH'f'eé’gBNM%@ ansedingetheriselatachand recombinant
fUSlOHrF%ﬁQB(')WOpén)péﬁé%lf cla?r%r% 1Usg according to claim 22,

in tthe cancer is selectéed fromthe group
conS| sting of carcinoma, |ynphoma, blastoma, sarconm,

< RERSHERATH AR ek RRordS oL ffifea onn sonuence

of cldigukeni a, | ynmphoi d mali gnancy, squanous cell cancer,

epi thelial squanous cell cancer, |ung cancer,

small -cell lung cancer, non-snmall cell lung cancer,

ad]q{g) fat ' : .
19. SCORIH OFTE 5L ATt Oy WS GR A Tl sai
isolateshang pugfiert PNA oolegwench cancer, gastrointestinal

cancer, pancreatic cancer, gli obI astoma, cervical

cancer, ovarian cancer, liver cancer, bl adder cancer,

20. heqogtmot&%mmotmmu@@b@ﬁl@@ﬂ@)@freséuﬁgwé isolated and
i a&gﬁé col orec:’%‘ ncer, endonetrial or uterine

puriiigd LA spglecdlg ohlgim §7and carci noma, ki dney or renal
cancer, prostate cancer, vulval cancer, thyroid

cancer, hepatic carcinoma, anal carcinoma, penile
. cdx phamnaceutiest ¢carpasition Foowrisirgsap Bagetive sabs@ncea

phaf@%% Syefs skt pESbusals oR raRmAgenLebipenabody of

claimisol-¢ 6 aiptioA3lly whsorabinatibe mﬁWrMa%ehﬁ@éﬁlWé’&‘é%‘tabl@%'fﬂers

cance bl adder cancer or nelanoma. 25. A nethod
dilueptsgap ?@UW“ Sreventing cancer that expresses epi der rral
growth 5 factor receptors selected fromthe group
conS|st|ng of carcinoma, |ynphoma, blastoma, sarcong,
|L!ﬁ$s@‘rtberm1armﬂeueuh¢&l @ompusl’ctammfrclameg o} foe the peeparation of a

et EETRGHET e SBTHFR PR, "o T o

epi thelial squanous cell cancer, Iung cancer
I'1-cell 1ung cancer, non- smal | cel | | ung cancer,
23. ag&mowlﬁaﬁa Ctﬁlmt??e whergin thgueanses isceglectedifeorithe geoup
i r e ,
conskﬁ of &é)rc?rﬂﬂﬁ§ Iyﬁ’l st i ﬁgﬁ%étb% Qﬁcoﬂ?ﬁgﬁ@g? nAt &%r}%ﬁmendocrme

er, gastric o cancer
tumot;anemthel;tmna,rSﬁtvvmmfaa,cmenlr@lombj ax:i;ermw,rcmemai o@dlanoma,

euef ot e s arich St SERH ot bRl iy col cancr.
lung camoeresrhall-ceR ARy carfied ORG-Sl c@ll |4h & EBAGeIC BHEhHEABINOma of the
sallvary gl and carcj noma, Kkidn or renal cancer,

lung, sAY3MPUE CBkripema qfdheétungaméero thgrrgrioneuraehepatocellular
cancécl'e §§§'ﬂn€ o]-%t&ﬂé&l‘l @Qﬁ@?r, gﬁﬁroﬁﬂﬁfngpﬁ%cﬁfﬂéﬂéﬁggp? cgneer,

_ cl noma, testicu ancer, esopha
glioblastoma, cerwcal cancer, ovarian cancer, liver cancer, bladder cancer, hepatoma,

breast cancer, colon cancer, rectal cancer, colorectal cancer, endometrial or uterine
carcinoma, salivary gland carcinoma, kidney or renal cancer, prostate cancer, vulval
cancer, thyroid cancer, hepatic carcinoma, anal carcinoma, penile carcinoma, testicular

cancer, esophageal cancer, a tumor of the biliary tract, and head and neck cancer.
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tunor of the biliary tract, and head and neck cancer,
conprising adm nistering a therapeutically effective
w@ewyng776d t he pharmaceuti cal conposition of cPEI/MB204/001049

24. t oUse asubjdhty to ABINZR3, Whergintthe dantecik dead2sancdhaiddk'cancer,
the cancer |s head cancer, neck cancer, bl adder

bladdercancesor elaReMe: 27. A method for i nduci ng

apopt osi s and/or necrosis, conprising contacting a
cell with the isolated a_nd reconbi nant fusion
25. peptaeibag dbtreatinnes preventingscar®er thas exprersgsaipidémahgrowth

fcicfSeo kR he o BARSEIS B e PR VFHR8ha, blastoma,
sarccmat amsargomac eklurosridoctihe tuinsp)| rﬁé@@thér@ha eSEHANGAE,

fusion tabod of cl atl ns 1-16 30. The nethod of
MenngigrAa; %}?&r@ AMeaP2ReMa; ?Uéfe%dﬁmpbélq matignangy, squamous

cell dBricRetersith hetlh &% EANESAcerCRIMB daRcRE Eélﬂlﬁfg' ¢hcer, non-

to a sub ect t I sol ated and r&conbi nant
smalbepl &maqar@er,oa@nmalcanma afihé dung, Isy;uamommmarolabrrtmof the lung,

Sl R T T e

gastrfﬁ)ﬂuteétlrheltcahom tpaeatddtis cmtesrgliobRistemar 6SsRAI 8BS BR4rian
factor receptors in a human patient,.said kit

Cancgaﬁheﬁer EPREFT Riaddepcapess hRBAIcsEB P ARNRANGES: Gaion cancer, rectal
cancBERicibeeal ehncét @hH’én’ﬂe‘tr]rQ or%éﬂnr@é‘@é%%é,@él&ggfgkﬁd carcinoma,
T The kit™ o m

and/or instructions for use
kldn%QOF remel h@mCQroﬁmataﬁer@r@egewraitcenpérammomarmlr hepatic

carciHBQf%?%nEF tcnngﬁr?? Ol#ﬁﬂllﬁgcag&gﬁ 5c§lqr?g:gxtn|8§a$ Eiophagael cancer, a

tumocimélthué bitiappieatt anddeadsandnédk m@erwhpgsuﬁ@ﬁdanﬁuﬁrs&éﬁng a
Ii bodies, adi oi nmunot her apeut| ¢ agents,

theragait b FRRUVB e, lohe PErBaCetiodl commosHicagiasainy21 o a
subjédncer that expresses epidermal growth factor

receptors in a human patient, said kit conprising the

I sol ated and reconbi nant fusion pept abody of clains

26. Lo tRid 008 o MRl RG0Sl Al tatelhipance.
bladdarccaneepobmadaniorhgsi on pept abody of clainms 1-16,

conprising the steps of: a) constructing an isolated
and purified DNA nol ecul e encodi ng the isolated and

27. A method for inducing apoptosis and/or necrosis, comprising contacting a cell
with the isolated and recombinant fusion peptabody of claims 1-16.

28. The method of claim 27, wherein said cell is a cancer cell.

29. A method for inhibiting cell proliferation, comprising contacting a cell with the
isolated and recombinant fusion peptabody of claims 1-16.

30. The method of claim 29, wherein said cell is a cancer cell.

31. A method of diagnosing cancer, comprising administering to a subject the
isolated and recombinant fusion peptabody of claims 15-16, optionally in combination
with pharmaceutically acceptable carriers, diluents and adjuvants.
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reconbi nant fusion peptabody of any one of clains
1-13, b) allow ng expression of said isolated and
w@eoou8E66 DNA nol ecule in a cell system 20 unBE&r/1B2004/001049
suitabl e conditions, c) recovering the isol ated and
re i nant . fusion f abod 36.. The net hod_ of claim
2. R KiRaF Beeund SatthriRR Sibretses crint il Gobla stigSiagaptors in a

huma# patieRf, 8kaf MOEGMpEiging: thd tscldted AR FEROAMSINGAt fB5R)

35 p@ , characterlged Pn that the suitable condit ngﬁ?ﬁabodyof
C'almﬁohsﬂﬁspptlornalbuwlmreaggerttﬁ@ndé:run@ml@gg|f@rnuse3/st emat a

tenperature between 10-40 C during 2-40 hours. 30 38.

The nmet hod of claim 37, characterized in that the

- 33. suThekit ef clairdid2, Mhermmnpmsmgl aaeptawchrhﬁrme&eaﬁc@?c@sage form

comikindBp ciaial Atiaricet BgeghSoISciaq o 0 Bypup Consisiing of
chengothbafidubiB é@fen@sﬂ'éﬁtl'-éﬂhéltrﬁéﬁ BT %‘"c%?br‘eﬁéﬁforg UhtiBSdies,

pept abody from the cell expressi on

radioimpysplierapgutio poenisd apg cembinations fbﬁr d r ef ol di ng
steps. 52 WD 2004/ 087766 PCT/ | B2004/ 001049 40. The

s4. %4 R0l Al S0 BRAEEABoh BT bl 08 g fRyactrrocopors
humarepatrenntg saigiekit csompdsmgihéﬁ@wt@dtdm Rlcombigdntdlsioh peptabody of
| ggg] natc}rﬂl il"l The net h{g/d of claim 39,
caerLsh ¢ aptionally;with reagentsandopimstivgliongforiusear ri ed
out by 5 direct dilution in refolding buffer and
f ' : j I
35. C‘Jﬁgﬁ‘%?goif %@g@?&?ﬁ@% ?olgﬂeﬁhéfﬁ %ﬁoﬁﬁ?l?%@ﬁug%ﬂ]feﬁﬁggw of claims
1-16 edropusing theafepsroft eads to a fi nal concentration of
Ny e

redmrrﬁkiiiﬁénttfheloﬁq:ﬁepﬂhbﬁdi)abi@hﬁoﬁ@@ﬂ%la‘i’rﬂsaluBGaSt
dlfferent dialysis buffers. 44. The nethod of cI aim

bhallowing exeressionaf saiddseletedrand lé*ﬂrdﬁlQﬂ RYAsmeeadadi awcell system
?@eﬁgmabﬂécmlg@ﬁ%on of the isolated and reconbi nant

usi on peptabo efore its concentration. 45 A
Cpiecof/ering timjlsohabedaaed rectrabimant &esipre peptabadyng pr ot ei n
production increasing activity, characterized in that
said purified and isol ated enhancer sequence is

36. sdltrcinethod 6leminM859ERaRCERTREIiS it thd SEF.ex)¥fddsion system is a
YSFEDL, YSFEDLY, YSFEDLYR and 20 YSFEDLYRR. & fragment

p"OKE%rM@’F‘é@‘F a nol ecul ar chinmera thereof and variants
t her eof .

37. The method of claims 35-36, characterized in that the suitable conditions consist
in culturing the cell expression system at a temperature between 10-40 °C during 2-40
hours.

38.  The method of claim 37, characterized in that the suitable conditions consist in a
temperature of 37°C during 8-16 hours.

39.  The method of claims 35 to 38, characterized in that step c) is achieved by

extraction of said isolated and recombinant fusion peptabody from the cell expression
system subsequently followed by purification and refolding steps.
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40.  The method of claim 39, characterized in that the purification is carried out in the

presence of reducing agents and results in the elimination of contamination.

41.  The method of claim 39, characterized in that the refolding step is carried out by
direct dilution in refolding buffer and further comprises serial dialysis.

42.  The method of claim 41, characterized in that the direct dilution in refolding
buffer leads to a final concentration of the isolated and recombinant fusion peptabody
below 300 nM.

43.  The method of claim 41, characterized in that the serial dialysis comprise at least
2 different dialysis buffers.

44.  The method of claim 41, characterized in that the refolding step consists in the
oxidation of the isolated and recombinant fusion peptabody before its concentration.

45. A purified and isolated enhancer sequence having protein production increasing
activity, characterized in that said purified and isolated enhancer sequence is selected
from the group comprising: YSFE, YSFED, YSFEDL, YSFEDLY, YSFEDLYR and
YSFEDLYRR, a fragment thereof, a molecular chimera thereof and variants thereof.
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