10

15

20

25

30

35

PEPTABODI ES FOR CANCER TREATMENT FI ELD CF THE

| NVENTI ON 5 The present invention concerns nultineric
nol ecul es, which bind the epidermal growth factor
receptor. More specifically, the present i nvent| on

relates to an @ﬂ%
pept abody bi ndi n?yf Lﬁg?@ﬁ‘%&ﬁ% l{]eﬁg%ﬁ er rml gr ow h

factor receptor, which can be used to treat diseases
wherei n expression of _receptors is related to
pat hogeni ¢ phenot ype. @%FEEE HVENHENGi seases are:
10 prostate cancer, bladder cancer, breast cancer,
head and neck cancer, nel anona. Al so di scl osed ar e,
Th@ peéssnt imv@ntien@oocdinsgmeliméricsntleteldsawtichr End ihé epidermal

arkigadal sopls Word shaeeslys R RERH hiBtu st BgRe o 81
iso %H Qﬁ@%{ccﬂﬁ manﬂﬁlsidfﬁpéptﬁﬁwlsmdxr@ t@aé hemiser dﬁhe@gudermal

e manu acture of said cEepta , and its use
growhb f@t@pmcaptosnwmchasardaemw nhepat dlaeaae*sewhe@m g¥pression of

rocfbich RUERHPEp RatARA LRI, folfbias Bf T HEHSSE are:

prostate ns,iaaaérk blddelep baneefh bredsh e?rmew\hdaaéd gntj arecR@aneegpt or

I 0S| inases .in the etio an ev 0 nt o
melgioRie- e RareRaETe: TRSE H0I0 SCeng SRR i
recéw}%ﬁ N ‘E@gfh%o@?hﬁté érﬂi‘ﬁﬁﬁ%ﬁcﬂﬁicg%&hgo@ﬂoné B&npnsmg

nbr anes of at express t hem tracel | ul ar
said m&atad indarecombinarg fusiempeplebody astan astive sipséanaenEinally, a

eGP 18 5 585 BT bl of
medieamient fortthe treabmdaton prevehticiboft darces iage provided.

responsi ble for the proliferation and differentiation
of the cells. Menbers of the epidermal growth factor

(EGF) receptor faACKGROENID TEEINVENTION f act or
receptor tyrosine kinases. The first nmenber of the EGF

receptor family of growth factors receptor to be

Reé@rﬁ?%élﬁ ?{‘E‘ \ig/eé’léﬁﬁéo%ré‘él‘iﬁéﬂﬁ br"t‘aﬁ’c%lé“&a?@d %g tﬁ@@?dmtfactor

a prox mat el
rec@t;actyposme|k|nasm|uctha/\a@log1;esmd dawopmavémﬂbumm@hgnancles

Thede iR el croriby hSe LR SR T domain in

the histhioranak pizelld (Hat @xpleas them. AhexbiGeelwaedbonin binds td @

L T

in a@g%% r@Ssrhiagd to We MR FAHRRASS dBhnaih. Théﬁaﬁmnon of
2 19 ., 1132-1139; Yananoto et al., Nature

this sl s rezponsgible) for Treprodfasatian ams Hiffarentiafiancer the cells
expressed by the c-erbB-2 gene, is identi cal wth the

protei n expressed
Members of the epidermal growth factor (EG F) receptor family are important

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 Mendeisohn et al. in U.8. 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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by the human neu oncogene. The ami no acid sequence of
ErbB-2 is different 5 from but highly honol ogous to,
that of the EGF receptor. ErbB-2 has been considered
as an efficient target for cancer therapy Herceptl n

erifB 2 503%6' l&‘@@Jn asaﬁE'F@O%\‘ \%ﬁéﬁs@f’ﬂuéé@ﬂ ‘al. gséﬁ

In clinics avour ab

1 1B%t1déﬁa?{amdm@aﬂt ataNetre\d 11 EBBB@OORM)eYbe mmm' ErbB—2

whighjE eXplasned tiihg Sretbi ehe! i@l i e phite Spressed

by Ysfh8fah kBB ncoyehe: %Qémﬁb@\mmcghn%b of EPbBR2 :sNﬁfférent
Aced. Sci. USA (1990 4905- 490 and er bB- 4/ HER

fronmby%mh[y@noraplogopg . thai\gf the E@Edecq&pr EopfR-dhas been

colgSiBl ane AR ipp R RcRGRBEND SIS AR Pofdieta
anfifwdyersizen] sgyaima irbBelyds sowfbedng tibed lrabhrm_rs \gltlm favqursisie resulis
OB RRBLCa aSh GRICoEMN HOERE U MBIt ( EGFR)
plays a central role in the cell life by controlling
growh, proliferation, etc. Activation of the

Othenrcm@mberam‘dbe&% oeceptgatamilyi ineludg cabi-34dbRed (Sraus ot al.,

Prog (BB hed ok PB4 SEL e STERP1E MlrRiarfel @ 73pe Ra.
Acad)r3uail USAIBMWEJOIE mm:ﬂrﬁ?slarahdserbt WEER rﬁﬁ&mﬁg%al ORroc.
Nag_ﬁ ri,&c: j‘yg‘g%@ﬂggécﬁg%mgul ati ongof Er bB

signal ling can occur by diverse nechani sms including

gene anplification and ErbB nutations that increase
Many tegaptor tysasinsckingsesare fouaddn anuswallyrhigh sueibers on human

R dirpmete: RY BTohs L BLA Ao pFEE Torated teypls of

EGF hefd_a;?tpgon theinsall ?Waneﬂ Emdkrmalr@h*owthﬁdtetor H’éteptor

(=GR uitelst § coRtefiDieribedradTes bV Eanisr g erawihs prolferation, stc.

ActREE6S ofirRtrevbpidr cBQRY ugtirOldRedl inding avRirdubée uent receptor
approaches have been devel gped to target Erb %/

dimegealinrofassogiation af agegmt@rsh AltheHglk Eéﬁffﬁ l%mmﬂﬁﬂfét he

manﬁw?%‘?%hﬁé%ﬁi’ér%ﬁcﬁ ﬁ‘&ur@ﬂ?ﬁr}%tﬁph eﬁp?é’és%h clearly

e tyrosine |nase
app@amqlmi cadriute to ngmwth anck $ureivaloof)tumaod cails. |Dwdatlon of

Erb G pE e S die s R Ea R medrgaton and

ErbBhgistibgaited imfeadd pedapidr tﬁéﬁscrlpmrtr@mm orSirotein stablllty
anti bodi es i nhibit _the rowt h t rs throu a\
Exefipies pr W%é%ﬁmﬁss EGF reg ﬁﬁsar%lncguﬂq R qslomgy @ Wl as

I
cantE! xﬁ'tﬁe M(;@ éﬁt ce“f %H{'ﬁéék |IFARIRLAEY. TRk ampiificaER and/or

ant’i body
overexpression of the EGF receptors on the membranes of tumor cells is

associated with a poor prognosis.

Various approaches have been developed to target ErbB family receptors
including specific monoclonal anttbodies (MAbs}) specific against the extracellular -
region, inhibitors of the tyrosine kinase (TK) domain (required for receptor

activation) and anti-sense therapy.

Antibodies, espécially monoclbna! antibodies, raised against fumor antigens have

2
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binding pf T desnaip provakingaidgsraased amtorhasgheid

cytoxicity (ADCC) or conpl enent-dependent cytoxicity
(CDC). 5 Alternatively, antibodies may conpete with
the binding of a growth factor to its receptor,

thereby inhibiting the growth of tunors that express

bedm ﬁw%%ﬁ@ﬁb@ las gotenti) @hﬁﬁt[lm%‘?gg@ﬁfsh Suek i2Ab88Rs may inhibit the

con to anti bodi es rai d agai nst tunor

groawif p@éumorﬂmmtmﬁta Bumbqwfmamadlsmf@renémdm jandibbdies may

ol SR b B 38 e

cytdxieiyADSCasr adinpldment-degmident betexisip{@DChr om se,

there are di sadvantages that nust be overcone. For
exanpl e, nonoclonal antibodies are produced in

AltdP Qfl\'!é'? '?rﬁrboﬁié% 4 V\g ggﬁwﬂé‘fé’wtﬁ Q??ﬁll'l Qf‘%’gf&hﬁl faa:ﬁ_?){ to its

pro uction I s, | ess efficie
recepﬂme,rtherqhyesbnbdmga’izsm@wﬂs@n‘dbms thet exprass. thetreeepter. In

I | ly .
andfiér ARESELR BB Bl it ERed AR e triSed ROARES bl
antigefis] The aatissdycpdriioh Wiress: th@fvoﬁjugamm@qnnmrt Whlclhrrs 'kﬂled
the effectiveness of the treatnent of humans with such

by thete¥indealiomnt i bodi es. 20 The use of agents that bl ock
the activation of the EGFR TK was the second approach
for the inhibition of EGFR pathway. |nhibitors conpete
Altheugh thaRséaf antibodibs Md@tbbdsrlﬁragmmﬂm ap antiduimog agents has shown

proffis fhare e e BRRGRS b PsCPa o B FTBERpR. monodiona

antlBKJ:{re’sﬁa@efprr@cﬂno'é'ﬂ i FilbmaeSThé neéloﬁnghmdm T2 6dmimiaronl

daxo Smith Kline % Ahthou% are
progiioRds e e logs @ f'r)é%"ﬁ A {1t Of olies CaRESSIafBYRlems such as
bac{\é?‘%s M&BQnélnﬂL&h"b%aoﬁél Jr‘ﬁ;bdéﬁ&céﬂeﬂﬁ&ﬁ']all?tg‘éﬁb?&ed in animals other

uggest t inhibit cel roliferation
thamhumeswh symeciiinel potibgdies @5@ usnmynmemcm huanang. Thls

v RIS Ll 198 ereFfivhes o B Remias o RS, 2 Sl

modadidrize mntbadiespnent s are required to reach the
clinical use. 3 Few years ago, a prom si ng new type
of avidity nol ecul e named " Pept abody™ (Terskl kh et

Themq%q:fl e %Fr@%flobq%%@ a%ﬂ{&%fvgynt gfﬁsgg&fGI%ggllk ggﬁ he $econd
B el LoD or e
] _ _ _ QM &pme

exatfpldsSof MABGIShre M 84Y fof ARt 285G ERPEISH)CPKI-166 from

Novartis (Switzerland), GSK572018 from Glaxo Smith Kline (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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domai n capabl e of oligonerizing and a domai n capabl e
of binding to an acceptor (ligand), wherein the

ol i goneri zing donmain is not an anti body or a '
functional antibody fragment fromthe constant

Few ﬁ@b?ﬁ‘aqd"' arsrgrcﬂ%ﬁb' r@%\‘i’typ& df@:diﬁﬁnéié@ulesn’a?ﬁ@@wépﬁbody’

Thé mul timeri zation domai n consi sts of

(T easl‘{ddr et ajf 19T iPeptahasivt pInsyetysricdvigh awWdimbinding protein” Proc.

Nafl AGRE Rt s ko0 ot DsstielheBly "The bi'ndi ng

Thig P@Btaﬂbo@'ﬁr rhdtedulens Blsadigslos&d BhWO 986‘»89431 ﬁ(éljaﬁﬁ@@ al.) &s being

aced to the Ctermnal part of the hjnge
an @m@mmpmn@mr@ thar EtWSMhﬁr%@aﬁlﬂ s sonprises a peptidic

dory 38k sl 6o Pand SRR SoEABRRHAY 1o ap accoptor
(ligandy, whedauu yhe ohgamemua@ gema}lqretsemtcan antibady or a funct:onal
The

|| |
antﬁeﬁgﬁr g ent o il S e tant repioPn Al drectbel s He bdFang,
syntisBeéf BR élig;onTéleTﬁ@ mﬁ@ﬁmeﬁﬁamﬁpa@hewcmm oif e @it éf¥suman

a tight bin on cells expressin 20 | evel of

cartilagg @{rgorwae@ rix pelypeptide ({COMR)aw gah ifrdysasioea hinge region
or sgAEEY QY eng{ng) 4dtid fim mgﬁ@&g)v Thehdifg dditaih %ﬂlﬂ@

ort € nononer- pol ypept | chain
peptdbcmycrarshoctapepjde [wndhs&plamﬂ toh‘bm Cé-mnmnalmmft of the hinge.

ThiSpe St EunbRguld 128 Bl indih PaireEes R I8 Rin BT efidotive

recé)ﬁﬂfsaéﬁ?ﬁ?é@ﬁ't@ﬁn@lﬂf@bﬁhlmbadlbbﬂker) and then split
the sanple and continue synthesis vvlth dlfferent

pe P eropesaliyiedhindigotis eMtardhetaget regepior can be

ol i flééiﬁrt h&Ra8fgshort peptides bypass fol ding
pro d overcones expression difficulties

pr ahecmesglmmemﬁ the ceceptiar inay induaeyd strong dialegicaleffect on the
relatlﬁ Y. conpl ex proteins such as single chain Fv
frg\ﬁ’ﬁ?%l 30 An attenpt to synthesize a pentaneric

Thenﬁmc@ppdﬁ/pémhggw molends am@ms petight gmﬂmg/om\/cells eﬂr‘e@smg high -
receptor has be rece, orte
level obtgolsaterens i BrnSot tebid Molcubh i ulfBlofiab to the
W Pept abody nol ecul es reacting specifically
P pvvlth 'I}éﬁ%ggz receptor” Int. J. Cancer 2001; 92:
748-755). Hexapepti des b| nding to ErbB-2 35

t
DuePhB Sistidefitn it e diofher fonpdilichits, e BIgaBRS Eh be
synﬂiaesiz&d mmlmllyeghawbharmmlqmsitﬁnacﬁ tbe peptite Hgamxds/allows to
evl den

synibapest g5t e Eone R sautn e-omite sl Sled AR afe b p

linkdt) 8hhtgeREbRtithe Sample and continue synthesm with different peptide
sequences on the N-terminus. Thus oligomerization of short peptides bypass folding
préb]ems 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 specificavlly 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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probably due either to a partial agonist effect or to
i nhibition of receptor dinerization as described for
anti-ErbB-2 MAb (Harwerth et al. "Mnocl onal

ant i bodi es agai nst the extracellular domain of 5
ErbB-2 receptor function as partial |igand agonist” J.
Biol. Chem 1992; 267: 15160-7). Due to the

used# eéoﬁtsb"ﬁ/cﬁlaégﬁ%ﬂ{er@ gjgb%&ééﬁélg% g%ss &éesgﬁé &Y eﬁ% q-iqvge %8 evidence of |

inductiomgfeapoptepit ibgl theppéabotiy bas Mmémmd The clzagswedadhibitien of proliferation is
probaﬁg)meeéﬁhé%? ta[)b%at%f %@tfﬁ%tt bf?é]:t o ||ltht§it|&rV cgﬁec%fptor Eﬁﬁ%ﬁgﬁ&%tdescnbed

as never eenre
for antlrErbB—ZMb (Haewem etsl. uMoegcl@@h@nt@pdlas egalnmme exineoelkilar domain of
ErbB-%\OfS{ rf%&ﬁbﬁ‘gssﬁﬁalﬁ IRl B ﬁéﬁz 28F: G311 66- 5.7). Due to the

€ assocl ate OOT |n|c

relativelt Rosnefiipikefdes seitniedihexapentifdes tpatsglg@nda i htaﬁ @eereﬁm@stﬁd to generate
Ionge?ﬁéﬁﬂﬁ@ nfogéch 1@&9&@ PecdiRE of E&E&ﬁpléﬁ? kprodubtiofrbf this type of

here 1s, herefore, a contan|ng

recompbingAt fugion .pﬁataewom@lﬁw'e E‘W%@%ﬁﬁ‘t@mﬂq@‘&"‘ﬁ"ﬁ@m abodi es”

' Receﬁtrbﬂjdié‘sadén%strﬁéé tHat eRidry o@?&pfé&@?ﬁ@ mm@mr&@%&sﬁm receptor

ve little or_ no inminogeni
EGF&&&@ b ¢ gty RGP Anicahou ')é%%@ﬁ Eﬂhw/(%%Bg)e{'efargeﬂng the
epldeﬂ‘ﬁr’@ﬁfwt@facfdﬂ ﬁec%ﬁio?lﬁtfr ﬁﬁ#ceﬁﬂw@ﬁp@' 3. W OONER. 2OPI013S) LPhere is,
at i

ere & e e By BB b T SR Sy e

efficiehtly gridovixpensiveiy produceain havetlittfenor nagremusodenidty thardmans, drieare

opa SRS AR Bl DB BB S SRR iy e

especiedly &ri8-1, ibatap@qressed frr igh tumebdre pegomiargelsmdo obpehof the present
mvent?o‘ﬁh% fo erﬁ‘&/ %’% sh ORI %m&ﬁeﬂfﬁzﬁf%qm&%ﬁmh thdSdvaRka ?eous f%?res of the

whi ch ave a nigh potential as an
aboveetg@hﬁicwem na first aspect, the object of the present
invention is to provide an isolated and reconbi nant

fusion 25 pept abodyg,miiag} Of THESINVENRORENMDEr Oof the
epi dermal growth factor receptor such as ErbB-1,

ErbB-3 or ErbB-4 useful in inhibiting the growh of
Thesecﬁ'fdt Ghdt IR aCRill b -appient ﬁi’&'ﬁ"ﬂf@ ﬁ%@bm& Llh%kr@ Beerpﬁtﬂﬁéi/@ﬂ Ghy producing

npri si ng., portion of a

new r%chrrgjw@it fwrnowpﬁatr%am%%w%anﬁisbtw@@*: e rﬁiﬁ%@@m agents. In a first

aspect StHY bRt ohavd PeesBAONGEtiopT i@ do Qirbwite ianciselatetingnd recombinant fusion
i Wk BB e PR B i s 0
ErbB-a ¢ Bpsi-eaisefll i mhibiting the gt @f censin $umorgcealls. TheSREombinant fusion
pepta%o%:;/ c%gnggﬁ g%b}fng}(%’f:'é%ﬁmﬁéa%g& ca algglo\%iﬁreramé’:ﬁﬁ gbl%bp%e a peptide
enhantercsieencat havirg Botedy produndion incrdasing@ctivitynloedted Akihe N terminus of the
port(o#%?gﬁé 4 anr‘Z M&ﬁ’t@@t Iﬁoﬂl@%ﬁt@b}&?’ﬁeﬁﬁéyﬁﬁpgéf@&ed %m the group

erma receptor ocat ed at
consuscmg pérmﬁmsvwsnuqéraﬁaﬂgéf N&@E%YRc@wasEEng%B a@agttonaof a hmge
s bEthe PBHion of the h d
e Oty b ERBLO001 Ol 6P ton of bt

cartilage okmpmﬁ |m,atr@f PaivRegtde: @“@@lqeﬂﬂ%lrgr@-‘éﬁtfﬁct?rrf eaepf%fd'%%‘? Eca‘)éd at the C

temunﬁé( Bf 5?&%@ r&4ibis! %mehsﬂd avehst harbtv having Qmﬁr@é—dlrﬁértsmnal structure, and
di scl osed are, C

wherehy, said islatasd ?ﬂi’rf?c‘frﬂl ﬁ%ﬁ %@%{j Y gqﬁ:;g dl nt%ggt% %f #naucmg ceq}ular death in a

cell expressing epidermal growth factor receptor.

Also disclosed are, nucleic acids encoding said isolated and recombinant fusion peptabody, kits
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5 and pharmaceutical conpositions conprising said

i sol ated and reconbi nant fusion peptabody as an

active substance. Finally, a nethod for the

manuf acture of said isolated and reconbi nant fusion

pept abody, and its use for the preparation of a

nmedi canent for the treatnent or prevention of cancer

re proyided. 5 Other obhj.ects advant a
ant (e oA S et B B i e RS oA g fugion poptabocy
as anrabw@wt@fanbﬁsmﬂfy,sm mie¢hod dbrathe evhndiasiure ot satthisolated@nd recombinant

._proce with reference to the followng. illust [

fusior pRARRGY: SntintF CRE 104 £ RRRFLPA et Mgt ep ot ggent or
preveﬁiﬁ)anﬂlEaEde@aﬁiﬁowd@j Fig. 1: represents an illustration

Otherc*b C15: 2 n%.eﬁ%‘lgﬁgﬁé Wi E %ﬂ{:eo%bgrsebgﬁ) Jég%;gkglb@g]tﬁg bﬂlﬁlb}ﬁ a review.of the
ensuirx petaitesi degeriptibowHidhvebeasis mith egferenee togbgiolipwidy illustrative drawings,
Eﬂﬂﬁ‘ wi t hout activation of EGFR pat hway. The
andt |geﬁﬁ%gr ||rng"sdrresponds to a tunor cell expressing a
hi gh 15 | evel of receptors recruitnment of EGFR
|l eading to the B
construction an pro uct i (%%ﬁ eg{-'grbnédl es antl - EGFR.
The schematic representation of nononers of peptabody

Fig. 1} %@f‘ RS aH ﬁlﬁﬁﬁtﬁﬂtof fh@rpregfégédy cgﬁ'ﬁcgﬁl%ﬁa] Wreélﬂﬁ'@%ﬁnﬁ? effect. The left

I easl nin cteria s¥ste
part cwr%qpparﬂsde at(‘@i[ rexrersssmﬁ low level piiergptoragpeptabody mé%)O'PﬁmaFPmer

W|th0|R L bERAES bchGﬁi bétﬁwﬁ%"ﬁﬁ@@l?hﬂ ;Séﬂ)sorr@sdﬂnﬁgﬁa 4 &fho? call exessing a high

human 1 gA), and a uman epi der mal

Tevel g respIons Nt SHES A BBl deHBes of an

irrel evant peptabody and of a EG- peptabody are al so
Fig. ?:; rege éec%:,nﬁtgucg?%l%dcgr%ge ﬁgnog p??b?ﬂdSD%{\%A%FIQn%e schematic
repreéﬁﬁ)lora nﬂmpmrhergmf péftab&fy iaciddds- diBrentoforiiomst Abdahhander sequence

[s .t I
nereapg (4 BERGRR h Hoebha 3@ el s BCL AR, nepe (40 as. of
humanh bEgesneris Gnafibgpolypeptide)r @éhngesﬁ%a@o eplurnan loA),anda/hEGF (full length
e MBI bod d of

huma'l(;:)ggr’{cer éé’x{éﬁ&l‘ﬁ?%‘éé ﬁg:xe ggﬁ%&ﬁ%‘?’é}t@?gn of Mab kegta(%.yfn o
EGF penipbogisarp lsedepresenitesence of i ncreasing

concentrations of Peptabody EG-. Fig. 6 shows a

b . . .
Fig. SppaeRsd SFP BATH ANGEoTAE B S FBNg Srnchomer (m pIRR, m p
EGF) SRpiehaasirgs-iRiand P-EESH)orpepthbddyl evant (p-1RR) at one,

two and three days after treatnent. The percentage
(%9 of inhibition is calculated by the ratio of viable
Fig. 4creblesents thecEIIRAranalysis tob binding @b Peptabodi€s and Mab-425 on human A431

cancer cell lines.

Fig. 5: represents 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

congcentrations of Peptabody EGF.

Fig. 6 shows a viabilty assay of epidermoid cancer cells A431 in presence of different
concentrat[ons 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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Fig. 7: is a visualization of in vitro culture of
epi dernoi d cancer cells A431 in DMEM w thout serum
after 2 days of treatnent with peptabody EG- or
peptabody Irrelevant p- | RR 5 Fig. 8: shows a
Flg‘”?afg d h&é(ai?z%?i?ﬁ ot P ERIBROSH %Slﬁeﬁﬁ&ﬁ%an%g' b&IPHA4P in DMEM
presence o erent concentration
wntmntsebwdl after l?.@b;(smf&@é)tmnt with pleptedody(EGF RR)peptalmody, Irrelevant p-
and three days after treatment. The percentage
IR%Q@ of inhibition is calculated by the ratio of
viable cells in conparison to the control. 10 Fig. 9:

is a visualization of in vitro culture of prostate
Figc8rahawse Viabilityagay oﬂhtm@wproﬁt@hediﬁncgé cels BL14H in presence of

fpRAE pdhecitERoME e Peplab e EGRA G B IRABYSRIBRR) of e, two

andhifired day@aﬂeﬁ ’eealmm'dr Tkn@ becehidgeR % ofinbibédinceis allculdted by the
di f£f eb&a f:o,ncentratl ons ,of ﬁptlabodi es EGF (p-EGF) or

ratip of yieblesrrlls(Ip.copiparisendadne sifland three days after
treatnent. The percentage (% of inhibition is

calculated by the ratio of viable cells-in cor{aparl son
Figt® is evisusiization ofingvitra cultire of pregiata canear @ells DU-145 in DMEM

iR B L3 e R SR SR GEoBPb PO BB hrlovent

IRRpept abody EGF or peptabody Irrelevant p- IRR Fig. 12:
shows a viability assay of human prostate cancer cells
PC-3 in presence of different. concentrations of

Fig. F’Rptsﬁe%laeﬁaﬁﬁ@ é@sa%")hmad Priogtay %ahcérpcélBFDN@an 9resence of

and three s after treatnent. percen

d|ffe(re@1’£ mnqermtfﬂbcﬂs oh Pa@ abauias EGE(PtGE her lrm\raﬂt &p- lRR) &t one, two
5] t;
andhfi¥ Fa stttk bRRE b e T Wahbinoh i calbdleta by the
ratmefv!abléccéﬂsnncmv!ﬁunsmmtmﬂmrzcsﬁmhm after 2 days of
treatment with peptabody EG- or peptabody irrel evant
p- 30 IRR Fig. 14: shows a viability assay of human

Fig.breash viswafigstioredf /a vifid-euliure of prsstateccaricer deiﬂé ENEGaP in DMEM

concentrations of Peptabodies E
withopt serewmaftey 3 dapRpr ieanent WilopoRiAbbIREGE § aa%ptgb?@y Irrelevant p-
IRRL F eat nment . The percentage (% of inhibition is

calculated by the 35 ratio of viable cells in

conmparison to the control. 7 Fig. 15 is a

Fio BRI B g o

diffetaiiscoicehtratitne of PeptabopiestRme dy-083F) o matexaab (gHRR) at one, two

andltrrxrrégl (:(Iea\llyasngﬂereféa?rﬁént. The percentage (%) of inhibition is calculated by the

ratio of viable cells in comparison to the control.

Fig. 13: is a visualization of /n vitro culture of prostate cancer cells PC-3 in DMEM
without serum after 2 days of treatment with peptabody EGF or peptabody lrrelevant 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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5 Fig. 16: shows a viability assay of human nor mal
muscle cells in presence of different concentrations
of Peptabodi es EG-F (p-EGF) or Irrelevant (p-1RR). at
one, two and three days after treatnent. The
percentage (% of inhibition is calculated by the

ratio of viable cells in conparison to the control.
Fig1 0558 @ vigualization of insvikpiokureos kreashcanaer selitiMGR-€ inDMEM with

oo 35 e 2, Pt 9 BB e 8 Bhoay o

p-IRRI RR. Fig. 18: shows viability assays of different
human cancer cell |lines (A431: human 15 epidernoid
cancer, MCF-7: human breast cancer, DU 145: human

FigP4 G’séf'ﬁ‘iﬁ.% &@%%ﬁi&y é%(?ﬁlﬁnéﬁ‘ AorRdr i SEB el ﬁgﬁ%emze pf different

cancer, anona presence

cormeptratiens @fsP@@abofjleE@@F - GE)eordvglﬁva(lb(n-tﬁrs aitonsnéwo and three

da)fagfgez;qqeggﬁe?ﬁ rﬁﬁﬁ%ﬁg (‘20%5?&1@%@5 F&e@au%&%t by the ratio of viable

cellg &t compénymmtdmetxajdtml in conparison to the control.
20 Fig. 19: corresponds to a FACS Annexin V staining

protocol to neasure the apoptotic effect of peptabody

Fig EﬁF Ollé’é RERIi2RRSNY of 1 cﬁ&@]ﬂ&gfﬂé?\%é&fb Eﬁﬂ@@ BEM without serumn after

ernmold cancer ce ernoi d 1 cancer
2 dm vidraaiment withtpeptalodyEGFor peptghody0meievaTpdRR. 60
mn (Teo), 180 min (Ti80) or-360 mn (T380) with 10° nM
of p-EGF and with 10 nMof p 25 IRR respectively.
Fig. Ot shewsiviabiitp e ays/ofdifferdrt hdimem swricer askhliyese (A48/: human

er i e, L7 BB 585 Bt L P, Ribooencr,

UMW%@TZ@%@QR%YM&‘F 'waReera PRBE AGHfan ﬁé&noﬁ%) in presencé of 10

corresponds to a SDS- PAGE anal ysis_of Peptabod I'es
nM ohBteptabodiesdr GF date@Rjor lgf@le,\taﬁlam-i RBR} at emwdhree, six, and 24 hours

oo ARG 17535 AT e R RO S B ot

in compadsorc ) the emitregy MI'T et hod. Cancer cells were
i ncubat ed wi th Peptabodi es, or nonocl onal antibodies
specific to EGFR at a 35 concentration of 2 g/m. 8

Fig. It coréspait® 4 FAOSNRnRSan Qﬂﬁalrﬁ!@ pfdiecdl ﬁ@hﬂ%ure the apoptotlc
seq uence of an lrrel evant aboﬂ;\( N[%g{ @@ t al,
ffepkol papiaeny E@Edarrpe@t@q%w nh 8RR e Ryraan Addd ert smoid
can§%r)cqjlb ”Epfabﬂnbﬁi Aﬁ%ﬁ%‘ﬁ%ﬁﬁ&éu&ﬁ@ﬁé ﬁ'@atea '?*Sneo MiREE o), B0 min (Tao),
g, I n'norna aracters iIs
60 min (Tao), 180 min (T4g0) or 360 min (Taeo) With 10 nM of p-EGF and with 10 nM of p- -
IRR, respectively. Changes in Annexin V-FITC binding were analysed by FACS. Fig.
19A: Comparison of p-EGF (thick line) and p«IRR (thin Iinfa); induced apopiosis. Fig.

19B: Time course of peptabody induced apoptosis.

Fig. 20: corresponds to a SDS-PAGE analysis of Peptabodies under non- or reducing
conditions. MDP01: peptabody EGF, MDP03: peptabody GBP, MDPOGO: 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

congcentration of 2 ug/ml.
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5 human COW and in Italic and bold is the Hi nge
region (human). Fig. 23: shows the DNA sequence and
the protein sequence of a Peptabody EG-: NMDPOl. In
Italic is the start codon ATG (nethionine) and stop
codon TAA (*), in bold is the enhancer peptide,
underlined is the Hs tag, in normal characters is the
Fig. B@nshows theoMNA sequanepianddhe pelein s@qumewf@relrmam

oo BN L HYSBS, S ioADcon o

(*), innald idehecphahbesgsptiies andérhaenﬂ’ﬁoﬁmtiﬂﬂyta@ﬁ norW@Péﬁaracters is the

Inltalic is the start cogon ATG honln) and stop
humaa daMPagNq in ltaligansbpeidiis eﬂsllflgﬁ epti de,

underlined is the H's tag in normal characters Is the

o PO N 447 9 50, S gy o

MDF!mnqdh ttgh@isﬂh?dsiaart cBfn M@(mél”glomlmgaamtstbp cbldeﬂ TAA (*), in bold is
roaducti on EC to | n nnan rs.
the GThepGSCBRILE P61 INEcds T oot Pkl eRatac I8 e guman

COM 9HY&dit %dtb%l@a; fhekﬁiﬁgé rregrxon ?b(@rﬁﬁﬁ) hRd rEB6IESeRE @ftierMed is the
corresponds to i nsol ub raction, B) corresponds

eprdemwanwowﬁbfamre(aﬁ@cu on. Fig. 26: relates to the
production of Peptabodies fused to different
enhancers. A 25 Western bl ot anal ysis of peptabody
.‘@4 ghows e DNAgequehee aadithe pmtemnsewenep of adteptdbody GBP:

DPRE ARk 0 s BER MR e 5 SoB SRR S (' in bold i
the éﬁhﬁn@é@%ﬂﬁé@ﬁd@@ﬁe@% tOHIBEE4) o riaberhidttdh istheliliman
used herein, the ol | owi ng. def.initjon
COMR,dn dtalipend daldisghadiinge regien (hyree) pHein Qﬁié@@t%&fﬁ%@d is the
t 35 A "Peptabod

grom@f g@?@s@% [ ngggghgn( Kaj ava e?pa?.;) &,hi 2?1 i's

|ncorporated herein by reference inits entirety, is

h

ri. Z5hted i HrTRUE Bl RE A g
Coonﬁbl.‘s%né l'BﬁIé §t%1|imﬁ@ ofl S FA:BEEﬁsﬁ Mr&boﬁy aropdudiionafsing adacteria

carlae0| meric matrix e
systera deipPresaRl AR LCorEanRsAdss 1, Regluble Ferlan s forresbinds to the
solu@g?ﬂaghahng 19 ami no acids from human 1 gA) and a domain

in

I'ng domai n) capabl e of binding to an acceptor:
(ligand). The peptabody has two 5 mai n advant ages

i ISR APl e g annor. A

Westirh Bidtarblysig diepeptaipedy pmdapﬂlm'r using atimciemwtem isyepresented.
The a%c clien, %goq?qm%ghtb pgf‘ 3)'8? anfibgRe é_céé}hétn% e B5R0AL ERtract.

Fig. 27: represents the plasmid map pQE-09.

DETAILED DESGRIPTION 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 muliimerization
9
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on the targeted cells inducing an arrest of cel
growm h and/ or apoptosis (see Fig; 1). The concept of

pept abody nol ecule allows a tight binding on cells

.expressing high level of 10 targets whereas |ow

%Sﬁ 'i’c%ﬁa&’umgg%%haﬁ%@l%ﬁgﬁéls' Phé LAk a&ngfheconsists of a part

ndi n odi es” are construct
of hureas a:aﬁllage nl@gcpnerrmatnx pmteinf(Cai\élﬂ); avhichiis fusadyo a hinge region

or G WeteanBPhefRe B SR IHGANY rbAEnInAB.BR) 8703 dbinain
(bmcnn@ Bbh@'h)&:laﬁa@bl@éf SiRtmgtte dResRepth! (l@irﬁg urRs P@}é%dd&/ has two

hese nmol’ecul es are not almays exp ressl i oned
marfsadyaréaﬂﬁsﬂoward reonasieil petkedios fortbe éargétiegpé effective receptors:

1) B Sl BRRIG, Kt BARA M6 08 1fte Reurhr odrl o Bifatically
mc:regse@; ?ndsﬁ}aﬂné mh’t@:crossflahi’ngrtﬁ g&ﬁeptdnissma;anause bationg biological effect
t n, t tur ErbB t
on {rgrigracted celif inalinaRn Ritestal ool dhowila /ol RedPlasis saefio: 1). The
corbpt @@aé stabad e thotstlilé aRGWS NigAt bi b"nb!ﬁ'lgf%cﬁh BEIRS é;&ﬂ%snﬁ high level of
accordi ng to the present i nvénti on he recep
targets wheeans: law densiiysy itargehmolecuiss ip akf@a\rqmrabled@rthe ﬁeptabody

bin%ﬁﬂgns ms oflic3d agé(;c&ﬁﬁﬁldté@aﬁ‘ the Qalj(r])b%ﬁ% glé ﬁitth the difference that

rane a conserve
they womssdeh iamaseardbosnseguantly mndandimgﬁontaanm Tiahs the scope of

profaiom oE ik BE SR BNERigT bk @PB@?@&@@G&U %%‘?%iff these

mol@cul@étdré’ﬁoﬁﬁﬂ*&ﬁ@@pr@dﬂﬁﬂeﬁﬁ@rﬁ%@r or an "amno acid 25
sequence variant" thereof. Preferably the ErbB

receptor is native sequence human ErbB receptor. The

A rrfeéﬁg_%,&"ﬁ‘ié’ Brha re%% fs* Bl rél:reggfrrg)r{;] fif Brodifs ﬁﬁ‘fa%b wtﬁ@ﬁ' belongs to

re used terchan e erern and
the EEEB{rasepﬂmsfahmlyeahd Inoludes &IGIFRR, EibiB3Camg EntB4 rmterﬂd:rs and other

meBe s ahthiS Tl BB i Mylsy EFB2 saptbhisiby comprised in
this defigition atdl thus G noté erheEsHiRe dsoldted Andplacembiiarttfusion peptabody

PNAS ( USA 4207-421 The t
acopring ms)mﬁ%e@éﬂwéergwaoihé ErpRubisntnt phae st comase an
extracelllsr SOMRAIRS Qi?ﬁmaf'bﬂﬁ?an gash Tiskie 3 Igﬁcﬁaﬁﬁﬁﬁ%nsmembmne

|nterchangeab herefn and referto human

dommtacwmed imﬁweilm!@r tysesing kinase slogeaippanrd agarboxykiesminal

e e

The@BB&ébepﬂSh matyebau “aathBRPécquehesSELhB tduepiemer azg?mﬂ:‘nngacud
el e ene _encodl n
SeaaS va@r@ Fea Bt bEeeaRion § G serugfcs Human

Erpi # jof the |soI ated and reconbi nant fusion
pept body of the present invention and

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 naturélly occurring isoforms or
mutant forms thereof (e.g. a deletion mutant EGFR as in Humphrey et al. PNAS (USA)
87:4207-4211 (1980)). The term erbB1 refers to the gene encoding the EGFR protein

product.

The expressions “ErbB2" and “HER?2” are used interchangeably herein and referto -
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therefore is excluded fromthe scope of this

i nvention. "ErbB3" and "HERS' refer to the receptor

pol ypepti de as di sclosed, for exanple, in US.  Pat.

Nos. 5,183,884 and 5, 480,968 as wel| as Kraus et a!.
hurﬁ’élﬁ\ﬂéﬁfé&otéﬁ c&a]s%ﬁbaé ¥or eﬁk&nﬁﬂeg W%emmeettaar MA§(Q§Ag 82:6497-

herein refer tot

e recept or eptid
650, (49855 ucl Yoerametesk sl e 810 250- 2t S0 iaanebank accession

i b S e S Bk B nc

neu’nmgmmla thé geﬁ@ efsoding ratip 168, ABddfimeusalidver EebB2 eedsptor is not a
S | SCl| O0Se

\W99/19488, By "ErbB t
tarcat pbihprEnRTRLANh IGPIhINGG! fugloh ReRss Do OF 146 EEesagmstion and
ther’e?&%ﬂé%&clu@@& fr'éﬁ'fcﬁé‘é”&dﬁé :Sffthis'[g@%}fiﬁmcan be divided in

hree groups base helr Ity to bind and
actlvate di stinct ErbB receptor hono and heterodlnErs

» pez, . I n I in
Erte PR TR e af the SstodioNReni LR AELREE, ik pRgmole, in U.s.
PatJNoMB-1 8B86Y and 5,480 965 ashhéll &3 KPduDeLalPPNAS GLUQA?BG :9193-9197
EGF, arrphl regul in and transformng growth fac
(19@)pha TGFa, and binds directly with EGFR The second
group, constituted by heregulins, requires for, binding
the formation of heterodiners wwth ErbB-3 or -4. The

Thettbrmsl “roedS aadedHERY dErénaefer dathis rdveptarqmlydestisletasedisclosed, for

EGER ErbhB- 4 e} aceld ul .
exafiotts i EFOROSRrE Probman Bl P el AGHE s 4y, 90:1746-1750
(1999 &89 Pldwmah ethl. omatmre S36B:0FP475 {2983 )) Bld]w(ﬂﬁ@ ofefms and mutant
partlcu ar |nterest herein are: a native sequence

formauiheredat ©8., 5 Jaslased VLY. mal growt h fact or
(EGF) (Savage et al., J. Biol. Chem 247:7612- 30 7621
(1972)); transform ng grow h factor al pha

By "Emngmqi’hamea(nwrmiwantldetwrach birglsi terangl/oraactivates-ar08bB

recopkyat b EGE Bt ATB GRS T AOReRiMAEHIORs Bpogd on their

 abilif§clodind add Jichitate-distitut Eﬁlﬂ)'ece}p‘tmhc&nelandl hetelmnmeﬁs {(Lopez-

orr%%?nzé% 5885 *clain §etEoofiiil sEiiefivs m el Sfer members of

9
Eeﬁﬁggﬁgg %‘? r&é@ér §§%u41; PR f:rst@a&%gbﬁs?g%@éelcgg% EGF,

: ampliue'pgulimam trana@rmmwmﬁm f@m@mlpha J&Re, ambxpégdkgg:ijy with

EGF&%;Ii ‘Iﬁ'geg%c?éﬁﬁ%fgg;%,%drgpﬁg%& ’Bﬁ%\?@hﬁé{? @’é&eg 1‘8!951)1?:img the formation

of haXéfsdimhers Wik ErbBaoo) -4. The thu!rgrcamaane lspedific [yaratpdrecause of

theirﬁﬁ(i‘iggjg_nlzq%@ F&%?})E{leﬁ 2 Pré,l(heep elﬂpéﬁ'ng epidermai

: 3 NRG 3) (Zh t
grov@ﬁ?aéélzg?a%;{lge%gﬁgég%ﬂ@gfw I*OSE: 9(562- 95237( ( 183%) )e;

neuregulin-4 (NRG4) (Harari et al. Oncogene 18: 2681-
The ErbB ligands of particular interest herein are: a native sequence human ErbB

figand such as epidermal growth factor (EGF) (Savage et al., J. Biol. Chem. 247:7612-
7621 (1972)); transforming growth factor alpha (TGF-[alpha])} (Marquardt et al,, Science
223:1079-1082 {1934)); 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 259:1604-1607 (1993); and Sasada et al. Biochem.
Biophys. Res. Commun. 190:1173 (1993)); heparin-binding epidermal growth factor
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89(1999)) or cripto (CR 1) (Kannan et al. J. Bi 0%
Chem 272(6):3330-3335 (1997)). ErbB ligands which
bi nd EGFR include EG-, TG-[al pha], anphiregulin,
betacel lulin, HB-EG- and epiregulin. ErbB | i gands

v 1) B2 o 3 S 890 b IS (oo ot o,

J. B:eplafmg?.lﬂﬂ T 44ES- EmO @)Ean%ﬁ@r@ra&ﬁiﬂm@l @m&yene 15:2841-2848
in I ke as V

(1997 5k ey, Ge belondk 8?}"99 i R I Col Biet o hetre

387: 34‘215‘1'6)(1997%&%%& ﬂi"éﬁgoéf)ala@oé" R Acad. Sci

ncorrpassed resent I zventl on.
94:95682+9667 d19©b))mnegmm—4s(N&®4Wm‘ar|Mez! t@ecwam P68 1-

eo(1 0808 PGPk (i (Reryaape el Bk (i STA(EFa35s337 (1907))

ErbH‘Iﬂ%dﬁd% wiSER BRTCEGPH BRRk! e@s TGF- Raha;,cémpﬁ%émmnbetaceuulm
ure or, can be produced ér%/\t@reco inant or synthetic

HB-Efélmed epiiegulin il Hgangsdhaiiad Fsp5 3 diplude heraguliag.cErbB figands
capa‘b!?oﬁﬁihgmgaéﬁbm :ﬁ@lﬂHS'B‘éfaééfll te‘br]r%bhbf %8 LE(?F,Q@R@EHNRG 3,

muri ne
N RGahandﬁimguimsn*d[raldﬁGEﬁécen !@andé @ublﬁaagf@ﬁt(wcmma @rowm factor),

SrOR PN BB LSS AR CEITR R e

encofiiakke fth@'pﬂ@%érﬂlﬂ\}én'tlbﬁ epi dernral QYOWth factor
receptor These sequences can be used as |ong as they

exhibit the sane properties as the native sequence
K II i
A e SR i on BRI RE 1 BER GALRRgRadinco a
polypeptitde delgarEnmbr tecepm oﬁE@megamd) derivéd fromInadgreh chh imative
seaubfin P RERESRANE- e B R a8 P bUAFE L8 RABYFB) b recombinan
or syhihekis thesansy Thus i piatied séheeriieqsa tidernszth isaguthecanino acid

30 capabl e of blndlngtothee er mal go hf,actor A
sequeReR i BRIUrAYOCHFIRG RURRR POLFeRTide JHIHERR POUREPHHR: Ogrolypeptide

from gk RamhRligh ddRcRAl ypepti des having amino aci d

uences t ftfer to sone extent froma native
sequence pol ypepti de, that |s am no aci d sequences

[ th t f t
erhe Bt R el Bt GBS0 HURORERIZ BN R it o
resp@}twd$equenc§mbfsthletpdlmbml¢eampabmoﬁ/bmdﬁng aa:rehe eptdermal growth

faotor EGepIRTe NIGsE Spoueaces San Be st A50RY sB3bReAETHEE same
prop%‘l %ﬂa@tthé Rafe SEGLdrReTRIM Mmmmel?&léi%al:’?ef@f‘atﬂy tldseveaquences

and or wth at feast one_  ||gand
sharesaiesst 11%ameze praierabhpmose #ianos0 Aaﬁupefﬂew@ramrg tham80% amino
a3y 535St e PEGYBEFILY babicbr bt o tre
EGFR.

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
ohe 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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I i gand bi ndi ng domai ns. The am no acid sequence

vari ants possess substitutions, 5 deletions, and/or
insertions at certain positions within the anmino acid
sequence of the native am no acid sequence.

witl@@?%%‘s’k’éﬁé Yé‘c@l@)mn&ﬁgcﬂﬁﬁ&ﬁ@fr&%dtﬂ@%rﬁmi ﬁﬂ%rr\‘avihh at least one

I ned hanges™for _exanple with

ligand| binwting glomaiie O@aomlye ErbB speeptonlansherefarablyotsy va borat least

sbebl . oo Bk E 15 aPbRLo B oriBlopoliii ke regeptor or

hgahbllbmdﬁng atbma‘he@a'lthe/ahmo:dimd geduercs varirits possddsaiubstitutions,
ar onat i ¢

de'&@\% aaglor Fi?ﬁ,BAﬁsquﬁ o eﬁrE'WPOi'Q?@%Wqﬁﬁ! theAmigo adihpeguance of the
nat‘(ré %rcnd\/?%%uén% cbhserv (ﬂ;\%e afiifo aan‘QéHBbﬂ%lgog?n %F]% herein defined

per cent age residues In
as @mha\ngeq tfmm«mmplé within ene of thet followingdase: groaps:af t er

L mecHBallAuenits” BEHREGES: R bl e SRER IR Sab Ty Pro. Ol
1. Meuims p@@ﬁv@l?'ﬁhﬁf@”d reRlduesaHss, g, Lyie al i gnment are
wel | known in e art nput er pr%%ramls Gin

. AR chaY, Eegafé\(ﬁ'lﬁSF@@GBJG&H%W%"“%F@“MGW Ry Glu

f|| I AUTESH, nthe United States
V- o ?gé"'érﬂ@éﬁ&ggge%s Iné‘t'ﬁanrrB C. 20559, on Dec. 10,
V. 19%rgaamllphaticemmpomrresig@eﬁjéﬂn@’reLeﬂ. Hehe/aleRyabody is a

pepti de sequence placed at the NN term nal part of the

i sol ated and reconbi nant fusion peptabody or decabody

"Hotn@[d r@@@ﬁwedsa@thé p@@@hiaxgetdfeeﬁdoéymh@hmfnoww ce
ecabody i.n prokaryatic¢ or Eukaryotic

vanamirtb%@@rldea&ca!@@erﬁ ring, thesequencs @Wd@if% wa&gap& if
necé@érﬁgfmt Needhitie th@gﬁéﬁﬁ% ﬁéﬂfeﬁf’ﬁbﬁﬁlog@/f Nﬁetlg@d@and\com uter

er seq uence' gu at ory c%l on capa | e
proarama fﬁdthﬁgalmmerﬁcﬁr?m!ldg@wmné edr. Chmsu GQraplitggprogram is

"Ahgfar[3 ugﬁfﬁo%g\%} én%ﬁ@&%ﬂ@%ﬁ@!@h&ﬁé&lgg Le?ébwp% %ﬁ%n&a’non in the
United Statzsi Qepwight Offices Washisgioa, BOC (20568 windded.yl (jdPBhed

by mapping with nuclease S1), as well as protein
bi ndi ng domai ns (consensus sequences) responsible for

An "bhﬁaméi%e@@icmwepmo@?es a gepkidbweguenss piicka st the N-
Il often, but not al vvaé] cont%?@ pggA A" boxes

tenmr@i-part ofdhe dsolaiediand cp ¥ ogmeﬁ@bogy to increase
'sugn#ﬂ%ﬂ@ﬁﬂ% SRAUERGESF ]bébt@ggdy' bPHetghddyan HrokaPsH38r Eukaryotic

CONSénsus sequences
system.

"Promoter” as used herein refers fo 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 transctiption 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 Dalgamo sequences in addition fo the-10

and~-35 consensus sequences.
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A nucleic acid sequence is "operably |inked" when it
is placed into a functional relationship with another
nucl eic acid sequence. For exanple, DNA for a
presequence or secretory | eader is operably linked to
txj S ,
A iR 7 SRR b0Gebly ket wRERTES BEin g fungfignal
rela’pohshjp puﬁhomotherpmmimt;@cld sequeacabFor éxampheEJN/bfc& a presequence

or SQEdI Se SQ %e Pi’%&[@ﬂg‘j}t@mﬁ&geéf r leéifrlﬁm %?(Dl’essed asa
pre;irbféiﬁ %ét‘ba@hcﬁﬁé’ﬂeﬁgn SROSENERoN bf the pdyﬁ&ﬁlde* Qrﬁgnﬁﬂaﬁ% operably

facilitate translation. Linking 1s acconpl
lmked a coringtsespipvenifdhaffecds the kansmipdipn &f the sequence; or a ribosome

ind s, S0 4 5040 ARHeDe Y RRTMSIGAIASS oo o it

translattw.ritmhnglls pceanplished WoligElientad conVesishbtesdiictionites. [f such

sitog B b PR ENG SUPBRIC QUGS MU O ralahiore R diketsraregised in
accotdghée w;tﬁ%o%vsﬁmﬂal%ase@h reconbi nant fusion

peptabody W | e, in accordance with the present
i nventi on. Pept abody nol ecul es and nucleic acid w |

The?t?e] ! “Jgﬁg%’e;gasqﬁ?sﬁ)ﬂah @J rjgger% gtfﬁle %t %ﬁ\ﬁ/fﬁh él}ﬂ‘%t&o%'ﬁ%t fusion

peptabbapeptheimgemmm tmlnecll@mamdlsenmﬂfng\dmchhec@mblr@rnefusnon
t.helr tura

Pep@ﬁgw WHP@%t nige %ﬁet%@yt“\éh?gg 4 r%ﬁ%yeg‘glope Begtab@@lmmolecules and
nucIBH¥! 4t Rl B RSe B RLBERARAAH 6 B rtéialNATDRAINAREY BR¥naturally

technol ogy practised in vitro or Vi vo.

assacigted suchassdler pelypepidesar @acl@maq:lds yiith \@lﬂmbﬁw are feund in
thelr‘?{a%%f &ﬂ\/\k&wrﬂ@ﬁﬂ of Hd ?n\f%nme‘q‘i Wt‘i‘n WP tahéj gr ﬁ‘gé{ g. cell

erein’an extrace
cultwe):whmlsych preperativals, b}em::enﬂmmrttdmtlAd:mhnolémepnaehmd in vitro or
‘cell transfected" or "transfected cell"” neans the
iNVI¥Q| | into which the extracel lular DNA has been
i ntroduced and thus harbours the extracel |l ul ar DNA.

The DNA mi ght be introduced into the cell so tagt the
The tes'mmmt@dycm apudlied PNA KR 8 eéﬁkﬁf%@?wﬁ PEOk3TYS B%ﬁeﬂe" or
b UERGHT0G 7 By POy e SRR ARt Bl oy

accompamym@mmal.yerﬁerseﬁa hostccelli The tene @elletmaafq@ed contransfected

oo SHEEHE 55 AEDRF A B BBV 89
harboigahs textdceasr BMNeh TlhlerDNAmlgﬁt ba Wraﬁﬂcﬁdtimmthe cell so that the
e t also to, the

nuokfa ek PSP b R Rt omdRaral Tigbrni s B8N s

chroﬁﬁgb%ﬁ@fe'rﬁ’eﬂﬁ may occur in succeeding generations due
to et mut ati on or environnental influences, such

progeny may not, in fact, be identical to the parent

The feel | "g@&ucseil t“#‘écgrﬁﬁqﬁéﬁf%%@t BhiNr8 B irePRfandbablherein to
indicate a eukaryotic or prokaryo’uc 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.

14



10

15

20

25

30

35

35 14 "Eukaryotic cell" refers to any mamual i an or

non- manmal i an cell froma eukaryotic organism By way

of non-limting exanple, any eukaryotic cell that is

capabl e of being nmintained under cell culture
11 3 f
Fuk SIS OISR 1585 AR in o ORI ot
organipms By weayefeiorelimging esdamplemnsseulﬁarwﬂm yelhthat & eapable of being

T T T D TEW T W

incleddd mrtRitihedtibne Espedlany Efeﬁ‘éﬁa‘bﬂi esl! s@lebfinclﬁa@% . stﬁm cells,

sui tabl e host cells are known to those skil

embgyenic Atare selis delyinese bamstriavery G%llﬁa(&}'d)@) @OSr BHK21 NIH3T3,

HeLSQE?htqg'éﬁ%n ezrc%ﬂﬁeﬁjﬂﬁn@ﬁ%ﬁﬂg{ﬁﬁg%ﬁfag%éﬂpﬁ&@ege%i%%é cells. Other

suitdble gweneellsi are knbwbNa, thoss bkildd imheget. dil ation of
endopl asmic reticulum cell fragnentation, and/or
formati on of nenbrane vesicles (called apoptotic

A Pé]ﬂﬁb@@) whibRAan§&tds apopfdstd”loy “Aag vt i%;rbrﬂé’ %ﬁ?ﬁﬁhaﬁé@ssprogrammed

rbB receptor. Preferably the cell is a

el d%ath aSedejerrafnﬁﬂél;-vsbmdlﬁg@itaamexmd-{/a‘raginentgtlgn@éE)NA cell shrinkage,

IO Bl L85, ey S50 B of orens

vesidles (called dpopiotiiibdRies), TRE4el is @lally&mse}vh;chl\di)éfé@réﬁhs the ErbB
nmet hods

receipg; PEASPRbhoe Ao b gt oAl &1 # BreRetagiage, ovarian, stomach,
endGHiEwial, Safvhry Wi, ARRP ey, c&eg 7o &n&@%ﬁé’ﬁ%l‘a%ér cell. In

seri ne (P transl ocatl on“can be neasured annex 1 n

vitrogihgde gnak af%@%r& aTAJﬁ caly dechvd DAl Ed45h\MDGRMVB-361 or
SK%&I@%TIE&%&}?@@&’S llgél?c@g%%b I ua?g@ﬁ%'l %ts associated

with apypﬁomsr Easexampley pbds;px‘haind@l sariries(PS) ﬁrmmicmﬂibh craaflm measured
t o bot c treatnment .and act
by aiyfeB Hingge R fuadinebEton 5ok R EvAlaR i i taddering; and
nucléarfdhrstaati cs&d@hsae@ﬁyalwmg ith IINAlifisginsisitation oeh be evaluated by
t hose in V\:hlcg @J gﬂasorder is to be prevented. Hence,
any ippeasa inhyPeEPIi e8llsat ed 25 herein may have been
dlagnosed as having the disorder or may be predi sposed

susceptible to the disorder. "Mammal" for purposes
"Treaifnetnrc gefare e botf thetapautisriveaimentibnd prephviaciic arpraventative

meaé:{ﬁgg.?tquseslﬁ g]letlég 6@;@%@92%0%&%@ @ﬁeggy ngtﬁg éfgf%réer as well

as thbee Mhlohaﬁe ,d[smdsrhlsl‘m rbleeprev@ited Hené@,rtlhlblmarp?‘iw to be treated
s, hu The .t er,m euti ca ectlve

hereif bt have BPeh & HapOaad Fe YNGR dIetE! of Ay ve, Bisposed or

suscéﬁtﬂﬂét@tr@ﬁg&s@%ror di sorder in a manmal. In the case

cancer, the therapeutically effective anount of
the drug may reduce the nunber of cancer cells; reduce

“Manl8 '8P Rrposes of freatment refers to any animal classified as a mammal,
including humans, domestic and farm animals, and zoo, sports, or pet animals, such as
dogs, horses, cats, cows, monkeys etc, Preferably, the mammal is human.

The term “therapeutically effective amount” refers to an amount of a drug effective to
treat a disease or disarder in a mammal. In the case of cancer, the therapeutically
effective amount of the drug may reduce the humber of cancer cells; reduce the tumor
size; inhibit (i.e., slow to some extent and preferably stop) cancer cell infiltration Into

16



10

15

20

25

30

35

35 size; inhibit (i.e., slowto sone extent and
preferably stop) cancer cell infiltration into 15
peri pheral organs; inhibit (i.e., slowto sone extent
and preferably stop) tunor netastasis; inhibit, to

peﬁgﬁsra}? %Sl&q%l?'&b lrfh‘rBTP eg rsﬁ’éf% E% Sgt/?l%/ e?{) %@tﬂgggpif)%féar?bfy)%%tumor
médthstasin tdibit, To sblme @&emtumhﬁgmmm amiopretieento sgmewdient one or

m%g%g*{'%g%b&%é %%SI%%"‘S? ’fh%%?l@séﬁh i&k@g@&nt the drug may prevent
growtRedRPEYEN 6RistiNg éérﬁc?é?rtde% ?WBe cﬁésl’éﬁ@@nﬂﬁir%yfbt%@c The phrase

nmean an anount sufficient pr event and pre era

‘theeanescdically effeciive ameibduls mdﬂare@rtp meaeae raamw@ffm[ent to

o7 P Y5 ol 0, R et s

peic%ﬂ&tpréﬁ%sbly bylat teasd70ypercgnt] pisterablycihaatieash80 bercent, preferably
smanr miotic ﬁCtIVI of a target

by %glqa@t g&/q,rg ) IC@ﬁB gigniicaphpbangecip)t rogggssion or mitotic
actﬂhlg?ff aft%aéfrc%"@%r ﬁ%s@géfbgﬂgggﬁaggafﬁéﬁg ysrn‘bf"(r}gf%tgleafé%ture of

ncer o er to
patbologivti on in manmals that is typically characterized
by unregul ated cell growth. Exanples of cancer
i nclude, but are not |imted to, carcinom, |ynphoma,

Thékeaitancet aadBafcarolistiels 1o orldepodiss ﬂtwpﬁysmloglcal condition in

maTRR G P Al e e NERRLbY HETSAR0 calaroiik ExpEnlys of cancer
mciu)ﬂ@ﬁﬁ&! are'Fdt 'n&n@a%eéammh@a mﬁbh@rﬁbamasma@éomé (including

such cancers 1 nclude squanous cel cancer

lipasgraaies), apugngdooiine sunors, Umeﬂlghomausghwan@@a, meningioma,

adé&%gﬁtﬁh&ﬂasﬁ@aln % 'arldjlgﬁg&?lﬁag&lr Jxﬁ@%lo‘srﬁgi %nél%;és WO particular

atenoc |nona 0 and s
examples of seclptanders inolgde smamous)f:elt tancd (p@r epithelizinsquamous cell

canCBl; s it emellar! i Sancery R et A grmcer,

adéﬂdcﬁhilﬁcﬁﬁé R thes Rihg AR suaitelis caremoiofCiiedeng, daricerf of the
cancer, bl adder cancer, hepatong, b{least cancer

perﬁmwmcaenafece!wartcancear@éﬁnc Foitemae @anc@@ne@ﬂmg gastrointestinal
can%BP' gﬁ‘nntcféeﬁi'c ol ‘?jhbﬁl%s 51 Mp¥Bal Sy Maridh¥fcer, liver cancer,

ney or ren cancer, prostate Cancer
bladdﬂmmnceameatoma\ybreaet m@@e.rc;olmmpma&r, restalicapoer, caleectal

car e, S RO RS B SSborBERE Hpeyor o

can'tét, |pr@§tatee@ahom dvune icanees éryroidreahceh Brepetic eamimtgna anal
cancer ﬁ%one (040 rrsin

carcingig: RelRSRIBINOT, teSdLiBr GBnES, GaP R0 S) GaRCe fugprs of the
bmargﬂ%&@%%%mdh@ad aﬁamkwna@rtlvatlon of an ErbB

ceptor I's one I1n which the extent of ErbB receptor
activation in cancer cells significantly exceeds the

An J‘Eer}éﬁl-e@fressing cancer” is one comprising cells which have ErbB protein present

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 resuit 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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activation of that receptor in non-cancerous cells of
the sane tissue type. Such excessive activation may

result from overexpression of the ErbB receptor and/or
35 greater than normal |evels of an ErbB |igand

in thv@drioap |c§[|§ @ucﬁ%&c\é@éﬂr@ GchilRidr ﬂg‘y c%ﬁ?@%ﬂﬂ/or%% é%:seﬁeoy the

cancer cell's. excessl ve activatlon
mah@ﬁanbstat:ceof:aqa@@erwpllt imesomalengjmimwt&aﬂ'&a oénc&arwlh bersubjected to

a diigetiodd ¢ odoTE REaN LD Sroripine g iss alpically ol

overdKbrisRioneolAIeEISB raveptdriis eaki PR Q@ﬂ csURY T Sk BRcd

of an ErbB receptor iIs occurrln results in SUcC

activafier ffithe ExbB ceqapier. Hifearativaly, ey a@inﬂewm the cancer may be

s @%‘e%ré‘?*aéf%a‘iCS*aﬁg@ﬁ%%f?%é@'a%#%é%ﬁegﬁﬁC%@E@wmrfmﬂon ol

' overegpmsameanmwl@armmlacbum inith@cdhesr witlel BENPURSSD @Xcessive

. a Erog | igand is occurring in the cancer which
actwg?r{:»pi E?%?%@Bp%xcessive activation of the receptor.
10 A cancer which overexpresses" an ErbB receptor is

one which has significantly higher |evels of an ErbB
A capegiophish “overexpresses B ErbE radepterds onewyificls bas Isignifidantly higher

ovelSRER A RoByop WRAEERSS, SeHlo 00y M 2PE LM pare 0o
non-npenduscmilloﬁ lmE@saéﬂm tissne ¢yeee Suchaneseirbssion @ﬂiay be caused by
ion. Er.bB rec

ranrl%&, tor VEer expr essj on_im
gene uTBiRlRR b £ e aS e BeRtonmtion s Fselationa Eaay repptor
over $@<§m AtayliSe Ué@mﬁw n'aﬁﬂi@bﬁoﬁfc 6?&0&8&1@&@6@ BY evaluating

ent on the surface of a cel %éwaa
¢

increﬁﬁ?ﬁh Iﬁyﬁiss@ dbﬁeEerBtnrgﬁeat geggent pm‘-he sudagepha ceb (poi ve'an
lmmdn%hﬁ%ﬁ’féfﬁsﬁx‘é%%iﬁ he sense of include, that is to

say permtti esence of one or mpre features
or conponents. 20 The phrase ‘pharmaceutical |l y

& bl.e",.refers to ul ar ent e
The (e BaABliSer b GeRkfil %Rl 3% Attt hEer Bt to saypemitting
the prisenct of ppearImaorefeqidivesopsombbagfisc or sinilar
untoward reaction, such as gastric upset, dizziness

and t he I|ke vvhen adm nistered to a human. 25 The

L f "
Tho PS5 oot S SBn i S Al composiions

that aga physiatpgiasily (tpiemblerand |djyo e ltypieaitvl preduce antaliergic or similar

oty BratHE P s ek CREURER AR R MR Fptro o

humasequence deri ved from non human i nmunogl obul i n.

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
pottion 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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By "chineric" part, is intended an am no acid sequence
that may include a functional portion of the sequence
and that will be obtained by nol ecul ar bi ol ogy nethods
known by those skilled in the art. "Chineric protein”
refers to a protein conprising two or nore

pol ypepti des, which are 35 fromdifferent origins,

The Ipo@pepﬂ?@ fgcd@rdmg t&ﬁﬁ@ Lﬁrem?ﬁeﬂimrohﬂs tah&scﬂé{e'dfahd feGomiEnant
eptide accordin e pr invention is an
fusmra%ﬁa@a hwa? %aﬁ@dJ by 5&%9@%@% §agUGRGe: H hedsclated and

|
recofti ‘?959{1 tb}éESI 3t rc]ﬁ‘/% QP%\){% ﬁﬁ@g@g gﬁempeiegf fﬁ% ?ﬁl&&’lﬁéﬂ%rowth

rec I nan

factoreebeptopWhidhds &pbB ey IﬁﬁﬂB@omﬁtﬂdBfBamchptejerabd;cEmm Ta isblated and
Er bB3 ,or, Er.nB4 and refe abl ErbBl1. . The

* recop by 4S1gR PP IALEHET 20 POREY iYeRHaR SOmRYSE 2 gt

pf(ﬁ?ﬁrﬁomm end a8 drsiasmah chieds oNgbmer mghba [lys¥ptide;
umani zed or human cartil age oligoner matri

pdby payriieof a hijgeargbr ti on of a hinge and ( c_) an
leggggﬁ %kd&h@“ﬁ@ﬁﬁ%&%@%@ﬁrggghy %g@rfgﬁgqoéf 1858% Aotif having
athrseqdimtanzlenal‘rﬁmotmelb l?ﬁhewscﬂmtécdiraenﬂmboml | arfttﬁmstum peptabody is
t A | cln ce U
capabiboFingutint SeliaF dael: GoppSis ATHE RrorbRa) s aebthat expresses
ep.d@rmad @’rmh f@bﬁiﬁr@cé;ﬂéko Fréfeﬁaw Qrt';§ncé¥f QlIRArRPbrE pfetafedly an

and nore pre erab - exXpr essi ng cancer
ErbBc@FnresSEfl% BaBsgealls Ertg?»-@aﬁae@ﬁlr@ecar@eaﬁel soanef retarebly cells

charfiipifie, OV BHA-Fle &fvatlin B BT b Todahol B LAB el
“overExpiRsses’eqn &rbB fedapioree- di nensi onal structure" or

tertiary structure is the overall 3D structure of a
protein or in other words the conformation into which

A “thﬂaé’ﬂiﬁié?‘ls’br% sﬁu@l@w’lﬁtﬁ'ﬂéﬂﬁw selistare 18 the foQmeIrBD@trﬁ@lui'@of a
i s made of | ong chain of am no acid sequences t

proteimpwin gther wors tbs@@méamampaém@. wiigh 2ogtels of ad%qmz@pﬂﬁ? folds. A
proteh?rg@elc‘%ﬂ? 1886 %’Fﬁtléhg? éhaip rb'f%ﬁﬁpb Rdld %ﬁn&b@ ehatifb® into a

unctions. The eﬁ der na rowt h factor
(23

comm@cﬁqme@dnmeganaalﬁtrucﬂ@ep edten thﬁxmm@wcabsjmnesgeat getermine
acid sequence, preferably, the EGR |i gand
the Ph’gg% f&'@%‘?@x pol ypeptide and nore 25 preferably a
protein. It w I | be understood that the epidernal
The @R@e“ Eﬁl{g?g r Ce %ét{#eé@g%%%gqftg Prgf h abl%wﬁber‘g’q?{gﬁnses a long
aming‘ég@étﬁ] re?@r‘aﬁ 3? HUECTR ReaRPBA YorhplexPohdidptide 2d more

ron finity and activity conprises a
prefeseﬂﬂwerm’@tem ltawnll lya@mdqatogdﬂh@t thei amdermaéw%q factey receptor

llgancg%r |§rﬁ?ééafgff£?§%% 1t§ fulf %gtﬁge@{@mb%sagggl% 1, Ir?@\?m%qﬂgﬁﬁg minimal
amino-acid seguence necessatry for bmdmg the EGFR with a strong affinity and activity
comprises a sequence of at least 10 amino-acids, preferably 20 more preferably more
than 20 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.

EGFE 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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30 the mnimal EG-.region required for efficient EGFR
activation is a structural notif involving three site
| oops resulting of the folding of the protein. EGF and
all other nenbers of this growh factor famly have a

oo R 5601 ARSI tnd P PRBRH B, L 0o, Pharmeco
40, Gﬁfﬁﬂ)n@hithe b%@rsmﬂthﬁlrwystemm l@lh%ﬁ mlalogﬂa‘eteﬂc?ﬁbe divided into
el RAGE S i b S S SR b alghovea), and
- g 0

o B3 ) %3&@3@&6@%@3&%&;@@ 1850404 i v

regxbe, and agénple amino ekideleinge opgian mthecfesrtbmmhetﬁﬁﬁa cysteine

e PR b (2 BTt SRR rues

a pn’bﬁ@r ﬂfﬁee@trheﬁlﬁ@ﬁal%ttﬁm’ewlthéhg&@i |ﬁrconﬂjlﬁat&:r$m5|ssemﬁc residues
am no acid %e regi on between the fourth and t

in the ESH r@p@mf@rh inosiomed. ers et al., 2002.
Bi ochem stry, 41 (13), 4292-4301). H gh affinity
bi nding requires a proper three-di nensional structure

Thedsolated dndymedmbinantrfosioatpepahadyrespgnizés an G R meslecule on the

surtaf o & ol it o eikA i odl0 b B meaBedd it Xandbidte ool and,

moleBl*eﬁ‘ékde emihemalsesil age aqiurﬁaﬁ ebll.. THY mﬁar.@qb)ep@cmc for a defined
eukaryotic cell, nore preferably, a verteprate ce

strugiee on ﬁﬁagf;elbfsléqf@cp%lﬁtpdmg SamiRKeS place wigh gigh @fﬁ@lﬁh,preferably with
finped
a bugdj]h{; heﬁ%}gpf)b&q\&éé% B %ogm%hﬁ gp? 1|fe?éobl oﬁ@ rNjed structure

surface es place with
high affinity, preferably with a binding constant

ProfRfa. 3t Boklod A EcBBIRIR R Jor bortaBbby ALl Fseflpventon s

fuuymwmt or hme?lﬁednln ftsarltrf:lulbll' Sthé uaﬁilagu oltigmmn rnethix pcﬂypeptlde and
alrtl C e carti)a ri X

the farlion oh & Tige P, waalzrerﬁrsﬁiui ST raRaTie bap i HRFRP Capable of
oligd&%ng @@wﬂfﬁfé ?Sﬁi%'d? mnﬁahxee@Br hgmmhgé Riigomer

I on of humani zed or human

matroamlypw@ieamngdh@ rdomamﬁpa&lem Ibjnsking taja ynembiet ekthe epidermal
f
aroufl SR FEBBr 28 eolhOtelic 2 sRall Bifasftooldh] RIS For

exarfplengereater deyibility of theikireding domasxd%mleaanmlgraa prodine-rich
exa

sequsiGp (o 8- bR Issiufpated 1 ravetp el o SERABy fucture
e!errfé"n@é/ﬁm a&%{ cBHIeR0chte &Q‘B@ﬂdﬁD}stﬁfctutéI Nb&em@reﬂepé@eraﬁglon like
consequence a fixed ure

that §mﬁwallyesg4mseﬂ e b%lltliﬁ‘dtglﬁ? gﬁt@&% %PWO@U@B@?@ gopsirags of the
pro]lﬁ‘% l‘és‘?dﬁésig 'bﬁ g geﬁé‘ﬁc@%ﬁe‘ﬁf Biithé E@bp(?l%ﬂﬁy &t t?l? Rfiltivalent

ues ringing a ben
bmdmgrActmrdtrmpem atprefargeckﬁmbhélmanttoif the iwention,ibe @grtlon of a

hum?ﬁ%%&?)'r Eﬂn?’wrﬂl%g@fo %8{51% g'aeﬁp;? BginSBfide caﬁ&ﬁe of oligomerizing
and the epidermal growth factor receptor ligand capable of binding to a member of the
epidermal growth factor receptor are cennected via a portion of a hinge region of an
immunoglobulin polypeptide (spacer), that comprises 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 carilage oligomer matrix polypeptide (COMP) is
a peptidic domain capable of oligomerizing and of self-assembling whereby it can
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humani zed or human cartil age oligonef matri x

pol ypepti de capabl e of oligonerizing and the

epi dermal grow h factor receptor |igand capabl e of

bi nding to a nmenber of the 30 epidermal growth factor
spoﬁt@ﬁé‘@&@if pahRinteiRe ® sidfoad @niBBHFrﬁéﬁt d?fthénrtverﬂﬂee RGoMBr

an 1 nmmnogl obul i'n pol ypeptide (spacer),

represmﬁs aﬂ‘—m@ﬂ@b g mo@cpmma@ ollgnme@@e whwvo ﬁndb)r in vitro.

preferably, the portion of a hinge is a region of an

i mmunogl obul i n pol ypeptide. The portion of a
Ina bta‘fenea ?de|memmhe &fdéastbdmdqiecgﬂbﬁﬁnﬂms' iorx pep%albody is

pe C%/P S a peptidi c domai n capabl e

multgn prd"i'r‘*‘ﬁ‘go Qfﬁog@ﬁptaégggmﬁﬁ‘d}eﬁhereby Iot can

19 spontaneously pentanerize. A preferred enbodi nent

of the inventive oligoner represents a
The senstrugdion eflthen @daiee endeeatinbinaot ﬁistcgopep’uabedy of me/present

inveff Stk Bnraiel R ot Hesaran shyns bingS preferably a

regm&ﬂamman T%lebulﬁh pelysetidd isiloEdtad et tmﬁgttéhﬁFﬂMs of the portion of
nol ecul es. e construction of the i sol at ed and

the h@lﬁﬂ%ﬁ%ﬁ@ﬁ' agesligamas fhatsy pplpertide. ipeapidermal ayewth feator

rece]b?)r F%éﬁcﬁfs%&at@ﬂ %‘[Ptﬁ@@ t%f'mi?fusq{f"thé Hi aljeglo‘i'lhﬁ']d)ﬂf % neer
6! e hinge preterab region of° an~i nmmino

sequpoty jEeiptaite atsthe tbbwnmhuest oitthe pGriicer of thashtmﬁamiaed cart:lage

. n._ of 10 zed ¢ |Ia e.oli rix
oligoBR il Palybeplidl oIS BMeEPes Bath 16 35 BiproVat fsbasy ond a better
produ¢t[iﬁﬂfétes | ocated at the C term nus of the hinge
region and the enhancer sequence is located at the N
term nus of the portion of the humanl zed cartllage
Prefé?ébl?oﬂﬁ%rlsﬁg{éd %‘n@%db’ﬁ%ﬁﬁeﬂefusﬁh &‘Ptﬁé r lﬁ\%gtion
rove i cacy and a bett pro uctlo
furthmrwrwﬁSﬁn emanwlseqednem d hee@mﬁmcﬁaaequeolﬁ seIected from the ;

oo FBLANEIS PSEE T SREIS SR o B YD R VEFEDLYRR,

a fragmém:lherhdfmmdl@wiaugcmnma twrpoid mmganaf%&erewﬁﬂﬂﬁhs been

- J r
showp TRRII5P PrGserIEL AT eI Ak SRy ecar e Nty N LS A8 Preferably the

abové BBleefid ehfarfters ReeB 8G mosustidrate whﬁ:mfe@sﬁt@cm@fo@mgher (see
enhancer sequence at the N term nus and prefe

- Fig. 28pvb26) Hovvaver.reasidiiad in thagst Wil he @bledg@emﬁ otfe&réwtable '

enhaliySoghEnGak Mp o U Aring B he SBPp IR IFRTER ML

ot her suitable enhancer sequences w thout departing

The oghddR Budi§EeBhchibotod 1AL BlecfitARSas IR B
()& éﬁudemél g@@wﬂpﬁa@wrrmﬂypwpﬁme tmrffxeghmnt@ o yagaits dieereof,

or fragnents or variants there r om_h

b(ks agrrytipslacking reptideRy rf@&“%erﬂﬁ oy Hﬂf'%'i’?ﬁﬁ?ﬁé’f:e of ,

(c) a TGF alpha polypep_tlde 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
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(c) a TGF al pha pol ypeptide or fragnments or variants
(d) a plasnocyte spreadi ng peptide or

t her eof

fragnents or variants thereof,

pepti de or fragnments or variants thereof,

Y4 gRa S IRER AR 8o o AR

6

f r.agne

(f) a

nts o

30 (e) a paralytic

Véfgc{ﬂté‘fﬁe?eéﬁer eof ,

it will/be vadesstodcbthad thinféric pate imreof-dre mifongnighghel. Fabgments of

eviodiilgtoudtieiar pSSnilP gl

id f
G oR PPl AR

ment s

IPHELES

ﬁiq}{ exhibipthe same

propbfiR@ERthe ritivé @eqashéce BRI WAth they déWea viral EGH-like

pol ypepti de or fragments or variants thereof.

It wll

be understood that chineric parts thereof are al so

TabiFl SRHF he g 2RALE EGF decallh 19T wE hAe Dkl

UﬁPF to the

isolatdtlearsd reconyingreritsien peptaieiyaftthe ereszat érveatibnom whi ch

they derive. 5 Table |I shows the various EG- receptor
l 1+ Aeanda reh havn hoaoan foacnd +n £ he ool-at oad. . An
LI AT T E\J \' LLEA YA L II.(J. A3 VA A wg i | LAY K= A3 e LUnLII\a mTIouUll T \4\.4 Ul"l_l'\.d. Qrigin
S eC oo AR -—ust-or—pepi abody o e-presgnt hverton = -
Spm?diﬁbne Seqpegpge Plasnocyte Psi E LAGY VS ADGROK PP foplusia
Peptide23 Psoudppi usi a |Spreadi ng PSP1 a.a, incljudens
Sp1 Griw@p1 | de | sppl G oWt EvrStvabiNristdmiiviey VRTPODGREKPTFY P.-;;%Eb;qtera
Blockingnodopt ef §8F Bl ocking GBP a.a. litura Pepgtide Mb|#tua
Peplde e owt-h—Mab— ENFAAGCATGYORTADGROKPTR. 23— Madest+a—
Meb Crauty i ngl (B a. a| bPRRETCEE PEETIde Spa |Pdfal yti pregse
PeptitcsENFAGGCATGYL RTADGRCKPTF 23 Spodopt'era |Peptide L PP1
spePa@ftic €1 daBped Ma$ PavradeydrbGrivbfckerr | 23 . Spodoplera
PeptideENFAGGCAAGYILRTADIGRCKPTE 23 Manduca Pept ijdea.1 PPt | eidaia
Mas Pagiptict & VBjs Midar al yt i ceivBmscENERSBIATERL RTADQ;R@KPTF 2 3Manduca
Pepidefanduca | P&ptide|2 PP2 a. a. sexta 2.8 sexta
Mas Paralytic Mas ENFAGCSCATGFLRTADGRCKPTE 23 Manduca
Peplide 2 PPZ a.z. sexta
Hev Paralytic Hev ENFSGECIPGYMRTADGRCKETY 23 Heliothis
Peplide 1 PP a.a. virescens
Hev Paralyfle Hev ENFAGGCY PEYMRTADGRCKPTY 23 Heliothis
Peptide 2 PP2 a.a, virescens
Tm  Paralylic m ENFSGGCLAGYNRTADGRCKETFG 24 Trichoplusia
Peptide 1 PP1 a.a. ni
Tm Paralytic Trn ENFSGECLAGYMRTADGRCKETF 23 Trichoplusia
Peptide 2 PP2 a.a. ni
Any Paralytic Any ENFAGGCATGEMRIANGRCKPTF 23 Antheraea
Peplide PP a.a. yamamai
Spe Spe ENFAVGCTEGYQRTADGRCKDTE 23 Spodoplera
Cardioactive CAP a.a, eridania
Peplide
Spe Paralylic ‘| Spe ENFAGGCTPGYQRTADGRCKATE 23 Spodoptera
Peplide 1 .PP1 a.a, eridania
Spe Paralylic Spe ENFAGECTPGYQRTADGRCKETF 23 Spodopfera
Peptide 2 FP2 a.a. eridania
Spe Paralytic Spe ENFVGGCTPEYQRTADGRCKPTE 23 Spodoplera
Peplide 3 PP3 aa., eridania
Transforming TGFa VVSHENDCPDSHTQPCPHGTCRFLY 50a.a Human
Growlh Factor QEDKPACVCHSCYVGARCEHADLIA :
o
SVRVEQVVREPNKTESENTSDKPRRKEK
Amphiregulin AR GOKNGKNRRNRKKKNECNAEFQNFCIHGE 38: Human
CKYIEHLEAVTCRCQORYFGERCGEK -
R | DOECIMRISSCOUMEKIE s | e
Ii}}(nedé;ng EIGI F- CKYVKELRADSCICHPGYHGERCHGLSL -5
factor )
DGNETREPEINGLLCCUPEENCARTITOS 80 Hurm
Betacellulin HgT KRKGHFSRCPKQYKHYCIKGRCRFVVAEQ aa. o
TPSCVCPEGYIGARCERVDLFY
Betacellulin HBT RKGHF SRCPKQYKHYCIKGRCRFVVAEQ 50 Human
(C-terminal c TPSCVCDEGYIGARCERVDLFY g
part)
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Hev Paral yti c Hev ENFSGGCI PGYMRTADGRCKPTY 23 Heliothis

Peptide 1 PPl a.a. virescens Hev Paralytic Hev

ENFAGGCI PQYMRTADGRCKPTY 23 Heliothis Peptide 2 PP2
-a.a, virescens Tm Paralytic Tm

ENFSGGCLAGYMRTADGRCKPTPG 24 Trichoplusia Peptide 1
TabRPl a.a. ni Tm Paral ytic Trn ENFSGGCLAGYMRTADGRCKPTF

23 Tdchopiusia Peptide 2 PP2 a.a. of Any Paralytic
Any ENFAGGCATGPMRTADGRCKPTF 23 Ant heraea Pepti de PP

For %g’gg)éggg?%ati@%egg@ a3 Veﬁ%@:’ %Lﬁé%q?dé{eo@ﬁﬁ invention

furthearcahydrises &mlﬁmmﬁﬁwm’ééfya?atﬁhwa?lbéfo%rrred out by
. Peptide PPI dani a SaPraytlcSe
affingiye @mﬂ%ﬂsﬁmf HRERGHET 5o pe raquerse!ﬁnqvwéto theoskilled in the

W%@%ﬁmﬁg%&f @@X ""“é'Png %h specifically binds to the

isoladedh and recembinantfusiogt mptahgdyrG_F@ the ponhlstldlne tag sequence may be

%sﬁ%@%&@%ﬁ@ﬁg 2. riﬁﬁip?%%tmq ﬂ&o agarose beads and

whicH\IRWE S HFRERIME Eﬁl@ﬂﬂﬂéﬁ Seqtion®d are also envisioned in the
RKKKNPCNAE FCl HGE a. a.

% RRN
presefipEep CKCQQEYFGERCGEK Heparin- HB-
DLQEADLDLLRVTLSSKPQALATPNKEEH 86 Human bi ndi ng EGF-
EGF GKRKKKGKGLGKKRDPCLRKYKDFCI HGE a. a. |ike growth
Furttexmere] therst: onpay sirGsideR afidroomiBearidasionl paptaliRidy is

prefmk%@gﬁ% t %l%% Ifltlf fiher fulictional domain or effector

regiohlfike/@bharkeARCEMWIAHE or a cytotoxic region, or a region that adds
additional binding 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 chemisiry 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 moiely, 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 biue 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, 358, 36Cl, 51Cr, 57Co, 58Co,
59Fe, 90Y, 1211, 1241, 1251, 1311, 111In, 211At, 198Au, 67Cu, 225Ac, 213bu, 99T¢c 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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Bei acel | ul | n HBT RKGHFSRCPKQYKHYClI KGRCRFWAEQ 50 -
Human (C-term nal C TPSCVCDEGYl GARCERVDLFY a.a. part)
21 Table | For a better separation, the isolated and
reconbi nant fusi on peptabody of the invention 5

the ThYfRE WikGERRE %I & AP !e)g%hﬁé' &%geu%rfg}aﬁﬁa;sa&%pnmd by any of

separati on may out
the m‘esenﬂy o’xymdh.;pl@vma’mry: sp;e!mrophotumeﬁrienﬂumrespmtmmmtometric,
known_t o the ski.l.l affinity

"amp@m'ﬂﬁfg%ﬁr%&ﬁ eﬁ[&?f?qhbg{“itegﬁ‘“o‘é’ “a’iﬁ Plody whi ch

specifically binds to the isolated and reconbi nant

fusion P tabody or to the polyhistidine tag sequence
The regjolabelle isolatet gar e heraopgsbadsiagict n v

dxag%gt?cﬁ t%bﬁﬁ g%e <%|h¢| ca flvé t&h? ﬂ'léggnof‘ﬂ%hﬂﬁ%gg gp? fﬁlﬂ‘ger]a%pect of the

investity eameiamegedﬁsrclﬂated\ansh reﬁ@mbmant fuslorp pepfatnbdy, areI useful in
lnventlon urt ner t he te I Sol ate

radioiPUNGESHP HePRIIBWET FOrAANCEE g ildiaher Sspedt, e

radi llfeﬁqgolﬁtéd aed ?éBE'in‘iblﬁéht%s@h p'eg d?”ﬁré Féifﬁ?fn radioimmuno-

unctional domain or effector reglon,

guidedhskigery techainuasawherain thewsandidentity arébmdmat@theapresence and/or

ooateibrcaf bafl e Gkl & ilon P ki APE Vb EmmlRlasive oo,

priorthadurirgroniellowied, suegery. to irematé isuch peltdir onat ogr aphy.

The effector region may be attached to the isol ated
and reconbi nant fusi on peptabody of the invention

In thé’ ﬁis‘%cecmmf\ﬁd R ing, RS dt¥d leﬂg%cbmbtﬁammémn %@Ftabody of the
les of effector re |ons are detectabl e nol ecu

present lwrém o8y R8I eonjugated tajam inaging @geot friesthaguradigisotope(s),

inclugiﬂéggﬁﬁﬁf’ fimgsgfté gﬁﬁ%@?ég{ﬁ]%sﬁn%}fé i e?%rgﬁﬁsrﬁ%ﬁggent, wherein for
instapes eniistised dbet Mnthmamlmen baptaimdwmlbudless ddetedowith a large
t ect ed

ti h bi [ .
numbh ARSI ao s BR o Bh slElndEtedse EoiaBisR st EPslating oroups
mcludle Etﬂtﬁelddirshgrm Falyaﬁaﬁrﬁ@:@m dtheRri a/ncabeltyox‘nﬁéwdes
fl uor escent s and. | abel s .used .conventi onal | n

Examples ofaparamgnmp iens InglMgie-Radoliniimyiin, Srangansses

curofREIdrthaniBhe ofiAitih and eafmpe  utl |l zed as fabel s

e 1nclu r exanpl e, fluorescein, rhodam ne,
auram ne, Texas 30 Red, AMCA blue and Lucifer Yellow.

The. i sol nd. re | i : RERL.. . . v
Proef, A8 B RO PR B O BB B BBYyich oan i
cell gfawgth arscauBe the deepestiodhbf d édll. TH2RytGbEn G6Che adiatierial cytotoxin,
such 2; %bhtﬁg% toxin derived from Corynebacterium diphtheriae, exctoxin A derived

from Pseudomonas aeruginosa, anthrax toxins derived from Bagcillus anthracis,

Shigatoxin derived from Shigelta, Shiga-like toxins derived from Escherichia coli, or
pertussis toxins derived from Bordatella pertussis or a toxic re-_gion thereof, Preferably, a
bacterial cytotoxin is exotoxin A from Pseudomonas aeruginosa (ATCC 25313-25363)
or a toxic region thereof, e.g. the domains Il, Ib and/or lli.

On the bther hand, the cytotoxin can also be derived from plants. Examples of piant
cytotoxins are ricin (Lamb et al., Eur.J.Biochem. 148, 265-270 (1 985')), 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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.591' e, 90Y, 1211, 1241, 1251, 1311, 111 in, 21l At,
198Au, 67Cu, 225Ac, 213bu, 99Tc and 35 186Re. Wen
radi oacti ve | abels are used, known currently avail abl e
counting procedures may be utilized to identify and

(KaféeRE'e bRl PIMARAGIZ, 6781 aQ@QQ?”ngo% in (Nblad &t bf\°cene 134,

I nstance wnere the ecti on iay
22352 721083 0r§hd@b9@ntlan3(8bﬁw atlag, ﬁie@eé)ﬂ, 257272 {108d)).

colorimetric, spectrophotonetric,

fl uorospectrophot onetric, anperonetric or gasonetric

In atfetiher ﬂé@ré@%otﬂﬁnérﬁt&hé%ﬁecﬁér Té@o{l %%h?r@b@é r%bnucl ase,
abo

i sol ated and reconbi nant fusion are usefu
partjcylgrly amb@rwcl%a%%wadcfsom@mam@ls edh @owmel pendreatic RNase A

(casEl S BRSNORI ARG 1o Bt S RSB NGT pbBSonin (urach

et all uBiooherpisiry o B 94 <5489U4 ©88)) or Itnummrdemmmtﬁbﬁ@lwai%urotoxm

(Rodigigers ot %ﬁmﬁ@t‘iﬁs@iﬁ%ﬂf#@% 502484 (L0a9Y: Mask preferably, the

nboﬁﬁ’d?éé’éé E%ﬁ@@q}bbm%r ,-H§,@ful i n radi oi muno 10 gui ded

surgery techni ques, erein they can identify and
i ndicate the presence and/or |ocation of cancer

Oth%%tcft@lgig rﬁﬁ@ﬁ}%&&uest&%ﬁ 1§lfch éﬁj %of@rggibpf ﬁ%n(ﬁnd enzymes such as

bactb gl carboypeutigesey of ﬁxtmmw,l Whistedtesscapablé BEconverting prodrugs
i nstance of .in yvi v gl ng, the isolated and

into ?@E’@rﬁpﬁﬁﬁﬂ'fe{@'?@)ﬁ 84P9body of the 15 present
i nvention may be conj ugated to an inmagi ng agent rather
than a radi oi sotope(s including but not limted to

Isoladedrags segambisgohiusion %mtgboma@rﬁmmgre&gehmvemtm giay be
adm n%t?regqgtaaﬁ%tf%r@m éélgé %'f 8@12&1 \ﬁ%gﬂy Fﬂﬁ%ﬁlefrﬁ@fﬁg ﬂﬁuai}y by injection

into Mrtﬂmtgsrlmam or Q8§ , tonidiredily intethat sitegofdhe L’mmor Bx almsk ds this site.

The B HAShA M R S ST B S s o

Pept@ﬁé@ﬁ%@rﬁ?ﬁia@nwﬁ%r'fﬁﬁﬂre@tmémcmé's'"ﬂeuﬁﬂld idceflen @%ﬂﬂa’iﬁ@f&ﬁi the
rhenium _ europium | anthanium holmumand erb

precise seéirgfhe H@@t@qdycaeqd theaalore ebilerdefestablegr %m@t@nal label
etachef Y@ BOUAEP hRellihERef Pl b bbb WGl M dBfucla i
useda‘obﬂrar&py,ai suitatde meximumzingie dbsads dbpiir4femGi/neo @ maximum

of st PHE IR, PR BN R e i 8D B & furtner

prefefed dedigbrany®e¢ 20to 80anChioad0do 3Bhingat oxi n deri ved
from Shigella, Shiga-Ilike toxins derived from
Escherichia colt, or pertussis toxins derived from

Anoﬂgéar@@&t'n?atwm P?es%rnt Vel i §9|stbAhePurified DNA

eri al CytOtOXInIS exotoxin A from

molefgle mndm@sthaemjgﬁedcm;l recrobirese iission Pepjalanlyss defined above
and § Jecibegihaeipb 1SR R08 Py bEFiS RERAT iy mirtigB R molecute.
derived fromplants. Exanples of plant
DNA which can be used herein is any polydecoxynuclotide, including, e.g. double-
stranded DNA, single—étranded DNA, double-stranded DNA wherain one or both
strands are composed of two or more fragments, double-stranded DNA wherein one or
both strands have an uninterrupted phosphediester backbone, DNA containing one or
more single-strénded portion(s) and onhe or more double-stranded portion(s), double-
stranded DNA wherein the DNA strands are fully complementary, double-stranded DNA
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cytotoxins are ricin (Lanb et al., Eur.J.Bi-ochem 148,
265-270 (1985)), abrin (Wod et al., Eur.J.Biochem
198, 723-732 (1991)), a ribozynme inactivating protein,
such as 35 saporin (Benatti et al., Eur.J.Biochem

e ARSI TS ooy

closgell BNAnlinew1 RNAecovgientlyrmes-ligided DNAS-cPDNA, (ctedsisalye lsynthesized

DNA, SPGB VB BRsGht Btip VRt Serla Gl BIVA, gsie-cigested
DNAcsheared DNA, Tabslad @P%,S@ch'faéJﬁdidI?b'éigH'DN% andnﬂgorochrome-labeled

ri bonucl ease derived froma manmal, e.g. bovi
DNA N AGaniainingane o mperermaturaliapccuring speeiepof aycleic acid. DNA

soafgs ol e d 402 DR ANSLQER B AR o

thereof ican;ﬂe: 9Wﬂﬁﬂiﬁbw gtangtgnj(bm%m(cab’mees hhiepéjgg,efor alxample, the
Prooc..Nat | . Aca ch USA 4460-4464 (1 ) st

PhoBpEAtERSIBt 1e0inOr VPl Bp sk MUaoske MEVERHS AP madhods. The

pur‘rﬂséh Shé) Mol FESN’K's@qQéﬁE@eﬁ@dﬁéﬁ%tﬂ@@gla%é{fﬁggﬁe ombinant fusion

-fluorouracil or ricin and ymes such acte

peptekhpy rpseipinaiadbe daveiitiondnay alsodweproghred byranzymaéib techniques.
9y . . . :

Thg oG chis B WEHA oAt cRAL P IR Bl i

recogaitivalseduences carhbe used dafsdlateenicieinacidysdyeences from larger
t in.need of treatne

ol B ofecilins Soalifid ey idkif 26 Saueniecrudas DNAOr RNA)
that Bb@esifsrtiee Bofite€ond rBEobiraft fusidrbeptab8dy bf 8 prirt thifeof.

tunor or close to this site. The precise dose wl|

depend upon-a nunber of factors, including whether the
Tho BRRKAR i Bt 3R St o e HRBNERTAned Do, hatis
nucledtiziePsamusnody thativary frenmihbueferefics Sequiricediyatdreseovative

b IR BB et v

with Ha8@ dheitadtBestiiey, a suitabl e maxi num single dose is
about 45 nCi/n2, to a nmaxi num of about 250 nCi/nR.

Preferabl e dosage is in the range of 15 to 40 nCi,

. The %?rréésﬂ’ir gagrf %tctagégigﬂﬁééﬁﬁdzagiﬁgﬁg?ﬂE@ryb%%l Ec{?éza : ek Or gfeltjlﬁaeryotes

er "sub ter
and pioksaotes. lveart bena vlegtcmcapableamfdﬂtegrﬁi%qmntcf thecgamaeme of the host

ool (B3 EaHicigBRESE i ord (ot EfnRR s BRI eBRR ok Sty (oo

a plabeidk Poaferabdptheivetior fs & plesatidd and purified DNA
nol ecul e. 30 DNA whi ch can be used herein is any
pol ydeoxynucl oti de, including, e.g. double- stranded

Fuﬁh?%hgﬁ)egg{rﬁ:aﬁtﬁm BfprdiSiondRehirer.ld FEsteFin WHicKiRE Rolkted and
purified DNA sequence is operably to a promoter, This means that the linked 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 18. Suitable vectors can be chosen or constructed, containing appropriate
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strands are conposed of two or nore fragnents,
doubl e- stranded DNA wherein one or both strands have
an uni nterrupted phosphodi ester backbone, DNA
contai ning one or nore single-stranded portion(s) and
regula®re Cefisfoed0 HRlRIING pAAGer BeGldriesSlornfigit
gstrgﬁde DNA V\herelﬁg?he DNA gdtjrands are fulbll'§ec'fl§ences
polyagrpYiatian saaYencasy Mlasker genescandniier saqyenges; as aprrophiate.
strands are only partially conplenmentary, circular
DNA, coval ently- closed DNA, |inear DNA coval ently

A wideossiety oklmhmbdpressmecttdnemumlahayenssmIMemgﬂ)ye@HH\expressmg

h
the AR SSHURMES o TR AvERIOR ise L Ethraedion yectors, for pxamele, may
cond®¥ef deyprdritd oPMrorﬁdéHﬁnélSnér@-@h@rﬁ@ﬁirﬁﬂ dh¥syHiRetic

f | uor ochr one- 1 abel ed DT\IA DNA cont ai ni ng ‘'one or nore

%wumc@ﬁaﬁuwabie&@mrwcgmd@ya@weﬁgfcsyﬂ aael knovenbacterial
plasﬁﬁSI ‘on |deptéb:-[)‘o':)dgé}ﬁ @gecg‘p rd(c'ﬁﬂl ﬁ%rﬁgg n'gMg%C %i@{heﬁn&erivatlves

plasamm bech aﬁﬁﬁay phageﬁlﬂtWS @gmthelntuﬁbns deﬁsatnfet@r of pth ge X e.g.,
otr (0] or vJ a autonuate
 ERu St RhadbaNAng: BRI TAn Hlamentels Hgle sedasphage
DNA; @@b@qt RHsR SRAUANER /D lQQhﬂﬂoF B@rn&a‘%ﬂb@ftﬁ&eeﬁ %ctors useful in

réconbi nant fusion 10 peptabody according t

eukamﬁelbnsu@tyaawg@torﬁuw vtindesedsypr erarpmalian cells vectors derived

froanC el c acl %prQ elcglﬂr%? |J]§ éﬁglﬁg@é@?%? gl%éﬁg§$%%%a%e been

modBied de rogsoy phade DiNfedr bmerempmseldmmmm sagiiehces; and the like.
sequences fromlarger nucleic acid nolecules:-
contai ning the nucleic acid sequence, such as DNA (or

Any GM\widé béﬁet?@ﬁéﬁpﬁééélohftﬁ)mr@%@é%c@@qi & %ﬁﬁ@nﬁé@'that control the -

fusion peptabody or a part thereof. 15 The present
expregaiemof 3 DNA seauenrde eraralively inked & itk may Decisseen ihesrectors to

expr%%gﬂrl%%rlﬁﬁﬁ se%}n@hcéssof fPﬁé%\?@ﬁﬁcg\e S‘iﬁ:ﬂ%‘fﬁ%)&)ﬁ’é’ésﬂr?ﬁé!ntrol

e reference sequence conservat i
sequencé: nciugle, &nmmuje,utbayarMmd@bypromt@*s qfrﬁ\é40 CMV, vaccinia,

polyth oL Bl AR, Bl Sbieh) e b SR Hetne AL SSRI. the TRe

systenghe ¢ IR eystem, thekmajortoperaips Iahdpr@heﬁarwégabns of phage X, the
otes. It_cC

ukaryot es n be
' Contr@bﬁaﬁ/f@ ofstd ﬁﬁ’?gagﬁ?lﬁo S WPH‘qtﬁrefoég Pg‘PQf @“ﬁ%&”asa or other

glycogﬁ#c' r(z?rr%s BRCH r@)h"l(ﬁm%ldl@ hé?ésé‘fé’%‘:tﬁ'iog)hﬂ@"'pr‘o%o’cers of

resent extrachronosomal P
the yeasifroating facterseand sther aeguan@sdmvm cgsorrtmltﬂn@ expregsion of

aeneiFFbASEREG, ARaE R RN IR AAEk Rlses!Sne falfcé Borbhations
thereoferably to a pronoter. This neans that the |inked

i sol at ed
Specific examples of expression vectors of the present invention are the E. coli vectors
pMS238-5-TGF, pMS238-5-225, pMS238-225-5, pMS8240-5-225, 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 poiypeptides of the
presert 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 1D N° 3 and 4 for p-GBP.
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and purified DNA sequence encoding the isolated and
reconbi nant fusion. peptabody of the present
invention is under control of a suitable regulatory

-sequence-which allows 30 expression, i.e.
transcription and translation of the inserted isolated

and purified DNA sequence. Suitable expression
A further subjeicbmaties loéitheopriesehiisventidn is aahestdeti capbblé dffexpressing the

1501%%30{}& pgﬁ(@cﬁé[\lﬁ r'g\g/ﬁ'eﬂ & de @ﬁdda Q;ﬁ? ,pﬁ% Pq?{ig?r gqg?flost cell which Is
staaé%h@hmd RyigtB&n eﬁﬁf@ggmldebtdrrboﬁkmﬁmgrs%aéaﬂﬂaﬁ%le"cme

itabl e vectors for expression of oned genes I n
manmal i an cells are described in Sanbrook at al., 35

chg((}f]\%r%‘tb%grguné%l!ﬁ@% tﬁgﬁ %Lesgﬁffpl ﬁ eﬁggs @%ﬁ]eal?%lﬁ,sequences of

this aa.mmanne‘ﬁhesmhd)std |rmay ipchuwietves!] lswsyae 8o ksryofi féﬁd pediRIryotic hosts,
mar ker _genes

suchag § ncﬁbﬂr?sdfs% ni%%ta%% %ﬁo‘ﬁise Stigbigraycasa fngi §ueh as yeasts,
and fawrhélee@rrsemrpas me OYB%”’RFS@tSP;%i RRY, By SIHY L-r(/iaeené1 African

EjeSSI ng t he DNA sequences I'sS I nventi
GTGQE aneexmrwssaﬂa (9e@t 6Q8 1f GOSXARPCY, BRLAO, andsBMT'iO) insect

oo, BETB Sy SRS 9B PSR W DB ey, e ot

cell Bex baeierislecelipmdypbeferablkandh colicelly i al  pl asm ds, e.
g., E. coil plasmds col ElI, pCRI, pBR322, pMB9 and

their derivatives, plasmds such as RP4; phage DNAs,

it wiltbe @indetiSod tHar au Jektora
PhedndetsiSod tEth Ml Vs Dmféxﬁﬁa%siﬁn @6]1’3}933 r%qlf'lisncaf%e anndéﬂ%sts will

funcliomgruakit weh i exprag é1e DNA sgquencep(of éhis inveation. MNeitharavill all

rostg Ll T ind B8 R 878 b vt

the ar:am‘rbkbe abledglsleﬁectﬂm:pmpfer gectors cbxplfesmmmm;ot 3t=,ﬂomcest and

m gs ne age . SucC a t,hat ave
hostS o Sl e amElitn (o Gt BIRR BB Hsterelt Shpraaicd; without
depdithig fron Secstopessthigvdriien! FbleexarﬁéleAwSe}éctmgvm J&ctor, the host

vari ety of expr essi on contr ol sequences

must g GORUREToCBCA08R Eh Y SERE Sk BNELGN G o hé VERArS copy number,
the a?)‘ﬂﬂy' E3EENRR THhAL dops! Nl ﬁﬁﬂiﬁ%mﬁre%%nk?ﬁ a‘r‘lﬁ‘/gﬁh%ﬁhrgtems

hese vectors to 'express t sequences
enchnd dntthevecucsuahsas antikiqiis waskern, wilimls®be considetss
i nclude, for exanple, the early or late pronoters of
Sv40, CW, vaccinia, 20 polyoma or adenovirus, the

In sele’tﬁlng)aﬁnt@mreéstim bﬁ@tr@lMﬁéhcé fmvﬁd&waécﬁms wilt eloﬂ"rﬁélly be

TR
consiibes HieseanPbRe. B cxngle. e TeiatvesSrantsh of Bl systergy ts
contoflaiSitgt aRd fb %bmpainbmtmmcﬁbaﬁ.@ma?méa&%d@@rtﬁ éxpressed

ki nasé” or ot her r% ytic enzymnes, pronot ers
1@l

particitary astrgsids aete @ondam@)vctuw@ §u6ﬁblﬁerrgcaimiarm§ts will be
selec%&?@& ggﬁ% ngatfoﬂcéfoé tﬁé‘i? cBHpSHbRRANED 55 W W Vdobor, their

€ expreSs
secretion characteristics, their ability to fold proteins correctly, and their fermentation
requirements, as well as the toxicity to the host of the product encoded by the DNA

sequences 1o 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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25 genes of prokaryotic or eukaryotic cells or their
viruses, and various conbinations thereof. Specific
exanpl es of expression vectors of the present
invention are the E. coil vectors pMs238-5-TG,
pMS238- 5- 225, pMsS238-225-5, pMs240- 5- 225, pMsS242-5-5
KDEL, 30 pMsS238-5-5 and pMsS246-5-5 KDEL. Preferably,

Host hdlsamrthaftmmaﬁéwﬁb the abp@degcr(bédge@mssu&ﬂn er cIonmg vectors for

oo BB B ) R bAoA o
appmphewm Sgamdﬁ%téﬁd ée@%ﬁh@ﬂ@ﬁgroamanﬁéﬂ@r@mspwﬁ@ﬁreﬁ

, ures 2 24 and in Figure 27 as wel
Pep@ﬁ@ M PEAUEON D N 1 and 2 for peptabody EGF (p- EGF)
and SEQID N 3 and 4 for p-GBP. 26 A further subject
matter of the present invention is a host cell capable

The bibstoailsameidntg produce #el isdletbdeamt wmblﬂmm&oﬁm%ﬁcﬁy of this

inveq Soo[gﬁ{a' %ﬁﬂ&@q\e’(ﬁgﬂg S‘é@%&:g';ar l 92§gqgrﬁgprg:§lg{/@yahab!e media such as
Han@F‘I@F@fgﬂ%)smlrﬂrr@W\'Es%t% WMeRtiur JFMI \ e&Sﬁg@?ZtP(PM -1640 (Sigma),

uni cell Ul ar host cells are usef

and BilbeseqsddediiedEagle's Mediua rﬁ&DMEM)TS@m)mretsgntahlg for cuituring

the Ho%f hé’l%e I Pglﬂﬁg o%fﬁ&/ Ef‘%ﬁ%gﬁ‘?& a@%@ﬂg% ﬁﬁﬁaxbéfcz?ll | SEnz. 58:44

(1975) mnmtals, AfiainBlocherh 162:26643$980), LﬂBdPanlei 4cm?l 4,

4,650 BB T 021 182 1.5 655 37 BB A0 8D/ 0SERD ST WO 5100195 may be
used%ﬁ‘ltur@% a fd 3. ﬁ%?%f Ws%%edid“ﬁnl%ﬂr}tbe &Blplémented as

, hurman ce
necess@ylyﬂﬂ'cmmm@s Fdoepihsr growth éa@tosﬁ (suchlas lnsulm, transferrin, or

oS5ty b, 8 oS8 o B8 gpbm, nc

phosphate),diuffers (suateas HEPES)s hscleslides (Bhch msademosimguaid thymidine),

b s BT TANS A5t B YRR eani

comptiiis LREME Brevens ¥bfifalcohieasrRionsdA ¢he Idicroftblartanyb) and
art will be able to sel ect the proper vectors

glucosg s @sseBHVRIBRT PRATO% SaUERe B8Y OHiRT NeGesEaAUPRIRIments dpay also be
tnc]uﬁé@ﬁf %éfﬁﬁgﬁéfe%ﬁc%n?ﬁﬁ fioHs 123 Wohl%?bé’?ﬁb\ﬁ!ﬁ % W@ﬁ(ﬂléﬁn the art.

eparting e scope o IS I nventlon.
The dudiure zangitiens,isuchelsdetrpegatare; ett, @and thedikaoate thosepseviously

us g HRTAF 1 REGRUR A=SSL W o SR el dperty

skille€ @pisamunber, and the expression of any other proteins
encoded by the vector, such as antibiotic nmarkers,
will also be conS|dered In selecting an expression

Afurtg@%g@bcﬁ%a&sﬁsﬁhe %ﬁt%ﬁVerﬁBgflé‘étpﬂfa?mﬁcbhtléwrcHﬁip'o\éltlon

consi der ed hese 1 nc for exa
comprisingtdas/an sctivngubstianca a@hg;ma@eutloaﬂg effectlve amount of the isolated

and recombinant fusion peptabody as defined above, optionally in combination with
pharmaceutically acceptable carriers, diluents and adjuvants. Preferably, the
pharmaceutical composition of the present invention comprises 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 composifion is preferably used as an agent for the
preparation of a medicament for the treatment or prevention of cancer, for the inhibition
of cell proiiferation, mofe preferably as an anti-tumor agent, i.e. an agent for inhibiting
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controllability, and its conpatibility with the
particul ar DNA sequence to be expressed, particularly
as regards potential secondary structures. Suitable
uni cel lular hosts will be selected by consideration

the gfomﬁ Hatukddpl r conpatibility with the chosen vector,
heir secretion characteristics, their ability to

fold proteins correctly, and their fermentation 30
r Lrenment a l.] as the toxici o _the host of
The e HERETRT ol Babio e B wlighle oBm. B3 g The form ora
solutiziy aspetsiofNfowber, drphilbid Wﬂtfﬂéﬁ@brﬂﬁctgfe l'lfrfé  composition can be
expressi on products Cbn3|der|ng hese and

admjnigtepadsby apy ey iaplsimethed. o.4g. pﬁrennmlow(syst@@mﬂy@riqmuy) or
toplééﬂ Sthe! EP%c?se A&t n% b tHd cafREL ﬁr Jetﬁépfrﬁ?&'iaq %1?88@%@31 9n the route of

uenc ost co nati ons 't express
admimstraimuwinu:ésmey biehoral, itopieal; opby injedtionpend. dttraveneus ion
.. large-scale animal culture. 27 Host cells are
lntrafj %{ﬁ%f ormed with the above-descri bed expression or
cl oni ng vectors for Peptabody production and cul tured

in con_venti onal nutrient nmedia nodified as
Pharspgnesiiealaonpasitionsdios praj aeidnistratien msy hecini tablet, capsule powder

o AT o] o MBLAL 284 i R R o an svent

Liquidgiiemmnadeaticd! cgmm:tnaatgehemllgrcomtsakwwguJofcgtﬂér%uch as water,
inventi.on nmay be t. n,a,var of . nedi a

petraififerui B VegSiePla ot FlnpR! SLEReUEhAERIS F10
(Sigm), Mni rml Essentl al Medium ((MEM, (Signm),
RPM -164Q ( Si and Dul becco's Mdified Eagle's

Physiglegigah sglings utlos» gﬁﬂ)'osai@r@tber sancharide S@mtwrorrg?wcodmuch as

eS8 om0 S Sl

Anal . Biochern. 102: 255 (1980), U.S. "Pat. Nos.
For o8 giesfip §oalRsgoR £ e S5 eiARtRR, MRactle inpredient wil be
in theefdrinugfea p@féheerfaw attepthpbistaqueblis sokyiipn (Whlﬂlﬂ Bseyrogemfeee and has

AT CICT R O s T e

prepAredUf ESFeréd\f]t,st usfhﬁ’g G]’SF ERmBleOWoborfi@GE Ritiks de%htr—fs $SHG

as sodiumchlorid calciu magnesi um an

Chlotide injgdios) Ringer's émﬁcti@mdracwemﬁnmr's Iniestient i des (such

Pro GRS SEARER DA FUEBLen M SR BHEL 25 b noaa

as reguicgdjani ¢ conpounds usual |y present at final
concentrations in the mcronolar range), and 20
gl ucose or an equival ent energy source. Any other

The r@@ﬁ&ﬁﬁé@ha?hﬁﬁ@émyéﬂ&wﬁhb&ﬁt &h depeider @hélépecn" ic patient to be
QCE r| ate concentrations that would be kn
treat g Kigeags te bettrratad @nd orﬂeeduemfi &f @éﬁumstr@w Further, the
pharrﬁé'&éhti@élsgf Sﬁ@&f\@ oém&t] ht'%ﬁﬁae?@g g}iﬂ@gl F?@fy&%’bﬁa@ used, especially
if the pmbpepﬁde)addlaodalw tonthias Fppdoieric mpdr&rm odinohrTHeytreatment
usualfy compr?ses a muﬂlple 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 ug per kg of

body weight of the patient to be treated.
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25 A further subject matter of the present invention
is a pharnmaceutical conposition conprising as an

active substance a pharnmaceutically effective anount
of the isolated and reconbinant fusion peptabody as

Phaﬂﬂébélﬁﬂ:aﬂ@&ﬁﬁosrﬁ@ﬁé as&d 'ir%?bébraé’l% Wi 't uen?t inveption are

phar maceut i cal accept e carrilers, .
prep@dqsdmmt@agsw ramng g bhatmacauticaly aﬁeamma arabunt of the isolated and

recofIBER eiB Shpigtty L Shind AR g B eliRicerae of purty
with agtionalnsearmapenticatly ertaplpIs aartisay, %xc:ﬁiérﬁ@BF StaBiiPers

adj uvants shoul d, be _non-toxic and shoul not Interfere

(Rerwnetprt%E’h@rmafa%lﬂvab&l@n@eaa6tm@dntlmmg?m AnEd. (11989)), in the form of

vopPEETRERAERS HATRESLE Gnbe KELHA LAGE B3yg8n, o
stabilirexstaremonexierte vecipients of thealusayes tind doheehiratidhist é®ployed, and
inc B e et B b ol e S ol it
mcludfn@vésltoﬂjlc @cidtﬁmi meTﬁT@nlﬁ%ab@%ﬂ}&hVé@ sﬂ@?btbb@@yl&ﬂibthylbenzyl

bein any sujtable form e.g. 1nth

ammggiyp |GB|9TId§uE§>éﬁmefbl@me‘0m&nde; pﬁm!komlane:hlmd& entzethonium
chloﬁfHe tp'h@ﬁ%)fj Eﬁgﬂ 5&%&3@8&61‘ RIS a§§Q3 gﬂ&k% rcoj-:jqrggyl

paraben Iamrtexthojr)resorqum;l cqm:ldnexaﬁihle Sppentarsd; awnd t-€redbl)} 6% molecular
erial . will .depend.,on the route of

weigfligs 16l 20PURTO IFTHESEPNASAHGH: PTOISURD SUCh e asyam alburmin,
ge]atimbeﬂhmhogl%bmms Wiyﬁ?d]ﬂﬂﬁ&@ol?heré é\ﬁdl?é’@b rnlylibg/rrohdone amino

Phar rraceutl cal ositions oral adm
acidsglishsas glycipapg étamletapa@wwgmvh istidingy arglmuedolf lysine; A

mond;%l*&g@énd’@sy {i%%@Ell‘n%rﬁcfe&a aﬁﬂ'dtﬁerﬁ r{)%lz;fdréfé%ggaﬁgﬁ? r@ﬁ&ﬂse mannose,

uvan arnmaceu

or deytiner dhelgxtmg)a@emts sugh lasqED AL sugare sushiab sasroga, enannitol,
nera

etrol e or ve tabeo il or
trenalgSk!c pidtos il SRt ERpS 0t B Bl el coftplexes (o..
Zn-proteit bomllafesgztaltmommma ﬁﬁ‘f@ﬂél?tb lsulnh @5 ”QNEEI'lll ﬁ'l\fﬁ)uc h
ene 0 gl ycol or polyethyl'ene
PLU@y@mrﬁﬁY%EY@B@@'Yﬁ fﬁég 'ravenous, injection, or
injection at the site of affliction, the active
ingredient wll be in the formof a parenterally

The phatmpecauiosl aompoaiios sirierrydation bereins mayralee nontedn rage than one

active formpo L b HERpRERY fon hE RCaindEdil BBl dbypd itBforaby

thoseswith edrhplepdnitbiyoadivitisisithat dmnommnée%y affeot eatlcother. For

oxamply, denr RS Sesicaliedn testiRyamouth i Eeblss wisda bind REGER, Ebe2
(e.g. & ghtllbdcﬁ%&ch Md‘seé] ghfﬁe?ghﬂ é{iﬂggé{ﬂrﬁEﬂﬂﬂ OErsBErbB4, or vascular
endothehal factor (VEéF) in the one formulation. A!terna‘rlvely, or additionally, it will
become apparent that the pharmaceutical c_omposntlon may be administered alone or in
combination with other treatments, therapeutics or agents, either simﬁltaneou‘siy or |
sequentially dependent upon the condition to be freated. 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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25 The respective pharmaceutically effect anpbunt can

depend on the specific patient to be treated, on the

di sease to be treated and on the nethod of

adm ni stration. Further, the pharmaceutically

effective anount depends on the specific pol ypeptide

used, especially if the polypeptide additionally
Mor% gﬁnaraﬂg ﬂaeaﬁyaraﬂ—@&nq;er@&%%nw hsy tyrasine Kingse irddlbitreator

I . s
B RN, LA IANIAL DR orb o i
mhnhstem(ealg bntl-rrsltotntays:rcsrgnaiah‘hasdt.’fdmnrlhhbmﬁ!@e@t?@ﬁ’réa’cmdents or
the pol ypepti de

- therssyics e AEhiOe oS ey SBRET bl dodeubtpa ok dsegs such

as n@%YerBﬁiaQBht[-ﬁfﬂah‘i}ﬁa o ss(tea 2§sﬁ|ﬁﬁ%§%cei%9nol ibuprofen or

har maceuti cal conpositio i n ‘accordanc
ketopmerﬁrarmﬂtes :suehasanor@hme or ephmnieﬂcmr The coayositipn can be

Y L T A A T AT —

with ﬁ@@@lﬁe kingsednhibRordgfrichalingl et eet ti)rfnltédl it AG14%Wgtdhd ZD1839,

STIs gD S OF SRioprorublirs ‘ArRbHs Rgds cisplatin, carboplati,
n[trofdlﬁéﬁﬁcgﬁébé%b@%i%ﬁ&mel@&Hrcﬁ?{.lféao B S QY IIACytE:Qne arabinoside,

@% in formo ' yaphrli zed ormJ ahonso
cycloabge 1RMislel epipedsphylvieinaarmustine; lomsistiescand/enother or

onenHfle5kE s, A0S 66 o bR RO 0E s, o

tyrosing lﬁhmminhttﬂtor&smmgAWSQZDaB%rS'GPB?CI @319 4, or SU-6668 or
may gntl oxi dant sa i,.ncl udi n .orbic acid and net hi oni ne;

lsqmqeégﬁg asticR0RPILRIch @s dexorubicin,
c;sp]eitlﬁ“?é}htiﬂ&blémldé 'rﬁk%sdiﬁé%rb@ékbblﬂ'héhhﬁbhﬁﬁre hydroxgurea 5-

benzal koni um chl ori de, benzet honi um chlorid enol

fluorysaeils Icytsiemarabingsits @[vcloahnwhqraudgben@odqaw@@mmwmustme, or
lomugﬁ q‘)gﬁg}){iglrtllgﬁ afh%ttﬁ{érgga%ﬁﬁ@é? leon] rg%%ﬁibﬁgrﬂ% bp administered with
hormmae@ bick besiexadmathembnat :mJOunesmmﬁwstprq;@u;zbastheukms tumor

necrdRiaacisd A Photersar AP bbpyelPeSiitlen dimutste the immune

respddebaHdvedDElicPOF dffivationiont eadderanid or duabrsas gl-yci ne,
gl utam ne, asparagi ne, histidine, arginine, or |ysine;

nmonosacchari des, dlsaccharldes and ot her

The égﬂ(r ‘fﬂ!ﬁgﬁi@hﬁﬁ él:féng hi A58 58 htrapRER %;?mcro%Psules Eﬂepared, for

che nts such a S su
example, m@oaservaﬁanMquueamrdmmﬁ&mﬁ p@bﬂmn ion, for example,

oA e e 5 B it

microbapsies)| r@spwtfvel’y; aneslioidal hirgs dW@f%mﬂ&)r example liposomes,

PLURONI ol | ene col EG
albun A GRSB TS MIROR LI P A0 NP ANTANRSABS Heskgy In
macréemQlsfoPRt SUBh Mﬁldmrzarer&sc@ﬁd HREAFRANS P%%rmaceutg:al

necessa@g or the particular indication being treate
Scienpegfl 6thagdition, Oso{ A. Ed (1980).

Sustained-release preparations 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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those with conplenentary activities that do not

adversely affect each other. For 25 exanple, it may be
desirable to further provide antibodies which bind to
EGFR, ErbB2 (e.g. an antibody which binds a different

(0SSP0, 9775018 conblEit F el 25l M e

glutarhatey na?-rcieﬁra}detlbte etijibric-vingl dogtatet degﬂaHa{a@dQWacug-glycohc acid
aren a conposi tj on na

copaleYs ok 2y ‘L\ﬁ%ﬂbﬁ“ Bﬁ%ec@tmm?%%b\ﬁ misresaleres composed of

lactié é@ial B.added bl’ &id %up?&ﬁ@ écet@ﬂe:)] zﬁﬁq pole;on 3

si nul taneously or O sequenti a depe
hydrexdwityricoacilo be treated. Pr eferably t he

Theflﬂ @r%;tg‘eb%ltlf ¢ ageﬁfvﬁf ﬁn{i@é %ﬁgggﬂﬁpt Bg{'ﬁf [ se@a}s is readily

accoglpjmhed farhexzinple byditeation meg’rhﬁtemerf&lra’mﬂfﬁiembranes
EGFR-targeted drug, anti-angiogenic agent,
anti-cancer agents, inmmune nodul ators and/or

Itis éb%'té’rhﬁ%‘féﬂ ek ARk h%ﬁﬁﬁc@@t’ic?ﬁ l‘?@osiﬁbﬁ FQW@E@ %féﬁ ﬁe@ﬂ\'}e

In CoO |nat|on| anount s re e
substamcp@ehamaowénal@deﬁezmvmmﬂtm isplaidadaaed recombinant fusion

oy G2 G e bt Sl Sl 300l B b

Genqraihy, ihe disehst iop didord@rdo! it psasted Q@bénwrolﬁ ;blarﬁbul@ll' \thé b?é‘sent
nti-mtotics), or sig

nhi bi t, 6‘1
inveryR, pERYIGRs BmE kIS (isedng 6F REsvehling CRBRELNGE expresses epidermal
growﬂ@&ﬁﬁ?éé JﬁéerB%P&%lrfq“g?rﬁ%Wu 'ibi‘éfbﬁy FB"r dncer characterized

sui tabl e _doses’ of Ealnre gs s
by exgessive aetvation ofran Eibl regentor or jordtanger (mcrg' ‘'overaxprésses” an
ErbBQQé%%SF anol , ibuprofen or ketoprofen) or opiates such

a rphl ne, or anti-enetics. The conposition can be

admi ni stered in conbination (either sequentially (I.
Exanies et i Be tealed berdhT hshutign e notinibyt o Sarchiome,
lympHSed, Blagbeha; dardbifa, i [Blkémia oTBphétt malig®&tsies. More

doxor ubi ci n, t enozol om de, ci splatin, carboplatin,
partichiar e¥apiplesaf sishoeanassy inelid S\GHENPES, h@npwlaaol;ﬂ%hoaw. sarcoma,

Ilposa'?céliln é'u%%hhogﬁl?’é ol bgﬁﬂ%ﬁme{\eﬁia‘j%chwag?rrrriﬁémenlngloma

ospham oxin
adendmzamnbmaae meianidme, Bukemia, dyraploid enalignanicy, spemaus cell cancer, |

.. Fhus. these nt| i fic agent
oot SRS o Ak e BBt srEERIN0RE e HEBmy oot ung
cance?,dderlocarShormh&af the hing, 6Q6§m@[13 tardimymaf it Eu@@ﬁ&ﬂi@ér of the
anti - cancer and anti - neopl .astic agents such
peritongyes fgpataseliuiar SR 9AStHie Abs ncer.gastiHestinal cancer,
pancr??ﬁ’&éér’i’é@r' gﬁobléétﬁﬁfa' ey cQHéHrOWéﬁaﬁﬁcarﬁrer liver cancer, bladder

uor ur acl cyt osi he arabi nosi de, cycl ophospham de,
cancespheratomiay breass xancer: aplensenner, revtal ¢anags: ¢alerectal cancer,

onccrAEp g ARG S8R, RRrER e R cancer

prostatgguneenwdivabéancer, hyrid aandar} Be;baMaremommmnaE@arcmoma
necrosis facto TNF;' or other growth factor

penileSargiPEs toftick T§@pﬁ@ﬂ, seephagesl FRNGRY, @ tumor of the biliary tract, and

head and neck cancer. 7
More preferably, the cancer to be treated herein is head cancer, neck cancer, bladder

cancer or melanoma.
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response and reduction or elimnation of cancer cells
or tunors. The active ingredients or agents may al so
be entrapped in m crocapsul es prepared, for exanple,
by coacervation techniques or by interfacial

. 3 _
The BRI ke Becl VB TR Bl So HALBRITAMGE chil B crosi,
comprising camptaatirgs a aeﬂsmmumlatedu andcreicboibitzantdusign peptabody of the

resd S, 3H8 M S B AER el BR P S bocrbec

abovgsanocapsul es) or in macroenul sions. Such techni ques
are disclosed in Remi ngton's Pharmaceutical Sciences
16th edition, Osof, A Ed. (1980). 30

tis T eel 1P BB R aReRbA R 28 A BB 18 mpbig ce
prolufermronﬂeompﬂsmg@umm a”reélrwmeﬂwi&o&@éd dnﬂyddicﬁrﬁblﬂbhflfusmn
pepteﬁqg)dg/ rg?%ﬁé:ﬂogé\?egﬁfggga'}mgpp pii] éé%géfaghc; erg lgreascgﬂc%r cell as
desciheéd 8saRsul es. Exanpl es of sustained-rel ease matrices

i ncl ude pol yesters, hydrogels f5 (for exanple,

pol y(2- hydr oxyet hyl - net hacryl ate), or

For bttt R B Bl ey 8 s
dosagé bfthelisolated an@tr@comlmnadtel?ysmdqmpdalmdmmwmwn the type of |

O S O e i
whetmﬁﬁéméﬁ%n‘aq"ﬁ@ﬁﬁﬁhéﬁt fudi@s béﬁta%@ﬂ?i&édﬁﬂhét%{&ffd? preventive

copol ymer and | euproli de acet at e%
or thangmtﬂwmwes; rievigus tharapwiheipa 'GM%CItrtbCaié"Si@@oﬁl’befesponse to

the lsll)%gééq %@d ?Q&Brﬂbrﬁfz f;ﬁlggﬂ} %’%ﬁéb%%harthé@e[cwf ct% bfthe attending

acconpl |

-physitianoTigé issisted landf recomibinan fusorb peptabody is swtably administered to

the p%q%n;% %FB'F% %’S&égﬁ\tr%[cqt heéé)slc?f tgq?gem #c Zjeé)en nogsortl !the type and
severof ﬂ‘ﬁ;‘?cﬁgéés‘@dbbueﬂf;@kg 1621 By (@? 0.he20 s1yias)ed p@gtiabody is

recombi nant_ f usi on t abgdy as d lned above

an inlfigleandisae S85o9a T AT BIGBHLR 15 e AU dupginer, for Sxample, by
one oﬁ?ﬁlﬁé %'eb?ﬁraté %nﬂh% ﬁﬁ@né)rorx%%hﬂﬁuoﬁsom%léﬁ e@bgﬁcdl %Ially dosage

ancer n par | CU resent I nventi on rovid
mlghtaan@ froth albboutrkrgikado di00gmgike orineyec dapending #n the factors

ment B 58353 S RE B A RRAAE A B8R rfoner,depencig

on the baditidgthe eﬁéairﬁeh’ylsmmmd/anta@ uiasmtedosu p;u‘remorEob&sease
recept or or can er whic Qv ses bB
symplogapans. i RiSTegeq dosor BF thesgata &1 txpoiBep Tusion
peptagﬁ&} Wilehe Me%ﬁg@ %nﬁ bﬁb&ﬁﬂo@)@ mg;’ﬁg? £ EBB@b 1.0/1gREOTRUS, one
st oma, sarco | eukem a or /}: i d
or molmuomnfcaMt V)7 aﬁg/kg, 2.0 mg/kg, 4.0 mg/kg or 1 0 mg/kg {or any
combination thereof) may be administered to the patient. Such doses 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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20 particul ar exanpl es of such cancers include

carci noma, |ynphoma, blastoma, sarcoma, |iposarcom
neur oendocri ne tunor, nesotheliom, schwanong,
meni ngi oma, adenocar ci nonm, nel anonm, | eukem a,

: : . cel ’ .
peptalBeNeHOWERE! IR oseEt BB el {5 NEX: The progress of this
therapulis easilyl mbnitared dyoeonventionai tedHniquedd andiagsaygancer ,
adenocar ci noma of the lung, squanous carci noma of the
| ung, cancer of the 25 peritoneum hepatocellul ar

DueC®thE higHgsddificity QT thé RioRtBd eARELomBRthE RiSE %@%@Jomes of the

] cancer, pancr eatic cancer, gl1o cervi
inventiaa.chey 6eadisthbe yeedin gene therapyaey., fhbtaigekeertainnessptors for

act R oo lidit o PEsertel oS Gbnad 55, By BBRSRGrcton

Celishérapgihased andheasei ofeniost icell peyvidusly aaLfeeBRPRIth an expression
rqQstate cancer, vulv cancer, thyroid cancer,

vectﬁég Ltbeg

@Fqr PIJRAY ameape eayisassha, ~ 30 penil e
carci noma, testicular cancer, esophageal cancer, a
tunor of the biliary tract, and head and neck cancer.
The investipn étﬁr@n@mmﬁ,tempétema erethod obdiagnesingd:amneesi comisrising

. cer cancer, bladder,. cancer or anona.
aarm§JE460 07§ supbof fnsc RPERHe el B FiinBRLRBloncperabply &2 defined
above) dptiongydn eohtshaticreitie Ehaﬁ“ﬁééwti%aﬂy s6¢BPtableNthrriers, diluents and

. contacting a cell with the isolated and reconbi nant -
adjuyaf¥Son pept abody of the present invention. The cell
to be contacted is preferably a cancer cell as
descri bed above. 5 1t is also the object of the
Anotheegbiact ofitremresentiaventioniigito providerm it far diaghoging icagcer that

oxprécies rflidia i BoiabREnB o haf fnf g5 it rbrising the
isolatedesmhtecomiEnanidosiolpeptaitddyt ke dviag at e st tone de!:eigﬁo':norrnoiety as

. preferably.a cancer cell, as ,,descrihed gbove.
definflhgvE, eRignaly sy reagemts Aot Iareuetbls TS  peci al | y
cancer, the appropriate dosage of the isolated and

. reconbinant fusiaon peptabody will depend on the t]\élge
Diagepsticssays and &its &or inedf@ assessmestt and @ vabistion afifeGrR status,
. r . .
pari AR 80818 dhop Rl o5 GREOER gl BB o dgnose,
evaluatierani snenited petienisamplesiinaudisg thosehiknowretda have or suspected of

havirf} G336 L pfFcRibd R SOt MY oPEuREh siRlad o hustshifermtive ool
growfhusr fesm REDhedIedmplarThe besabisntire ahgreveludtion ¢tE@PRIgigtus is also

usef@%éé’élgg&ing r&éﬁ%ﬁ{ﬁgﬁ%ﬂﬁé{t&%@ﬁ]g{&é tfri%ﬂ)i? a drug or for the

administration of a particular chemotherapeutic agent or particularly, the isolated 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 o provide a kit for freating cancer that
expresses epidermal growth factor receptors in a human patient, said kit comprising the
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the patient at one time or over a series of

treatnents. Depending on the type and severity of the
di sease, about 1 pg/kg to 16 ng/kg (e.g. 0.1-20 ng/kg)
of peptabody is 20 an initial candi date dosage for

isolaatdmamda’eC@Mbmm ugidre peplabeg m" of MEEHR8ERt méntﬁ%f/}%kisnauy with

or noreg se arate adm ni strations

rea%\tﬁ ?H SLNSTHCURNSHION URSt ypi cal dail y dosage m ght
range from about 1 pg/ kg to 100 ng/ kg or nore,
dependi ng on the factors nentioned above. For

The gdpﬂélg@pr@mt thﬁmm ngrytsfucther ttz?‘]rﬁpf%@b s@pmfate pHaPmaéutical
ependi on e C | e I reat nen |1 S

dos i% rré%"laﬁﬁmg ag a&*@ﬂ!@ﬂ@ha%ﬁﬁm@ﬁg@ni selegtesizam the group

consssf[mgtéﬂ%eﬂwé@pem@a ﬁfseéﬁﬂggxmsfg%ﬁmﬁ *f&otb g&ﬂs

r econbi nant u5|o pept ab be in t
ant!tchﬂﬁﬁ aa@gmmuooﬁla@&gimagm@dmmmams thlensof one
or nore doses of about 0.05 ng/kg, 2.0 ng/kg, 4.0
ng/ kg or 10 ng/ kg (or any conbination thereof) may be

Gener@ﬂy,rmetm eshnpdsdde cpntaxmtand%l Ribetlos paclarie iRSert on or associated
m ni SI erig I nterm ttent ? every week or every

with ﬁ}ﬁ ' G@@F@metrﬁmc ltd@e e wn!@nboﬁleﬁ.e\n%ssynnges etc.

The &6&@@9 Hiayt B@fdrﬁme@g%ﬁe\ VY of g SoriAO8Hh ?é@ %@Stﬁ'%'&nstic The

of the iIsolated u3|on pepta
container helds [ cg:lmmosn’mauwhg:hda@é‘eciﬁ\m fovivedtiby thm eomxdltlomrand may have

a step i oes S N Rl T oG Bl o AR A dnsisqiion bag or
e e cof Dt 2 hgbodemle w%"?"dt“ﬁgé@.d!%)| 04 o one active
ager] uiNedRaNBRSHATT 08 Fleigd aidTeaBaant Biskon PoptabRgY of fhe

presé}ﬁsmmﬁgvﬁemnémy BSké@eei‘nﬁbrt indi€atBs WHB19AS cBm it%n is used for
therapy is easily nDnltore by conventional techniques

treating dheseagifion oiieheise: sichnagpandsscinions eybotlineerd, the label or
packEl P (LS hh B R SNSRI 1 RoPlc) B rébombinant
fusiom pgptabodytoairﬂg;apr&sent mvantlm ehiahr infe EGFR tan dei wseddo treat
cancglaih sSekbes BorE b RRPRR Bl B o AORE B
epldé?fﬁl%l gffith fREEY éﬂéﬁﬂ.‘d{' (EGFRS)f E@EE@I apt EbBA, sm@@?l BGFR. In

bed saged

ctor descri erein may al so be envi 0 The

addrtnoﬁvm!aeﬁl gripackage inserbmal andisaty thakthe palientiolbs deried is one
having33figer offtd crighA 9 e%abéiyéhew@nt& | dﬁb@ gg d?%e glected from

reconbl nant usi on pepta

EGFRJoE3 aptibddal |y in conbination with pharnaceutlcally
acceptable carriers, diluents and adjuvants. 15
Anot her object of the present invention is to provide

Alterraatively, boadditiogailys theoKit ameﬁumbabompwsw eseeond modwmbontalner
grow h factor rec ati.en

complenga Bharpadestics BRacHeRaln BuED SGh 4% KBRS Ao Water for
mjectBﬁF(BWPﬁyp&?ﬁ)‘hbf@bﬁffelleﬁas%thné,”ﬁn%%?‘@%blu‘ﬁBn Pideiektdde solution. It

may further include other materials desirable from a commercial 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 fo an acceptor
(ligand), Peptabodies of the prior art have preferably been chemically synthesized, e.g.

via solid phase synthesis.
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defi ned above, optionally with reagents and/ or
instructions for use. 20 Diagnostic assays and kits
for in vitro assessnent and eval uation of EG-R st at us,
particularly with regard to aberrant expression of

AlieR{dtRelyTBYnREd Lﬁrbéés%ﬂféstﬁéé?'l %@gﬂ%@ A %mb‘?n\?%%\fﬁ nit s

noni t or atl ent sanp | es I ncl kno
expmssedby@swtabdﬁ homm@ opaneeted mtrpa @hermrealkyugmthesxzed part. For

x5t B RefERY P58 B VRSB At Songet by

cherdlt@l syrathusiksite addlth&EdoRait ahpsble of @hﬁ%g’-ﬁa aﬁ akesptoR
“ determining the suitability of a patient for a
clinical trial -of a drug or for the adm nistration of

GerBiER UG GRTRYBE IR G AETS SRR LA oo an

sizepliks polypieptides ooproteins.| Qully rsgaailg rgalndgﬂodnageﬂ;iaaadfexa peptides

er ent e el s,_oL et
havel b8t Pulifasd by E5htessiG The iR GplYS vpi 56 deliar iais. Sidet of them
are mdu&a@bs \Yiﬁ?scﬁulﬁ%‘ﬁsgﬁq%dﬁ?&he gtfﬁéuu?ﬁb Mﬁﬂ&é‘corgplex structures

| uoresce when expose traviol e
Oﬂfhﬁmfﬁﬂtwﬂﬂﬂﬂ% anot her enbodi nent of the invention to
provide a kit for treating cancer that 35 expresses
epi dermal growth factor receptors in a human patient,
The isalated iandceopmbiiang fusicn p&gtabedy af e mdentemoebhmﬁistpreferably

prod{64 BY St Bnetiigh MelbRs ohh skBreRBior st d8dosdy above is
constrh@tel@l@:ﬂ‘ﬁpﬁsm?lﬁﬁ xbeas iy cdgsetibgor m@rwmﬁl@t@mﬂp@écme%ce
ar maceuti ca Osa e for m CO

i sing an additional
encogmg m@dﬁ@l@&%@%fe@mt@a@@d‘uw% rneﬁ@ gat IScREeSned;ig a suitable
host ?EII 1 %‘E‘%Eﬁﬁé@ﬁﬁb‘&é %Lﬁ‘ﬁglét éxepré‘gglbn 285 é?% ﬂﬁgy%ared by

. act I MMuNo {1 c

recep tors ant radi Ol era
stancmjérteshmqmers nng@ahmtermrzearhgreof Generally, the Kit

copprises a. container .and a el ka r
Besidey MR tef el HocBs ity 100 s Yyitieis O B i 140186 o
recortbitant fiesion pepﬂabg?ey, tﬁe“rexpmmrﬁca@etgtelrfﬁay addnﬂ?nally contain a
. yrin e contain e fo roma
signa) $PASIC ok f0r6rs I SSHERPRS! Deceteds PHIGKEER:. | The

cont ai ner holds a conposition which is effectlve for

treating the condition and rray have a'sterile access
The gresent inveniiompisvislesreemetindion srodugjng hedRolated ane repmbinant

ble b
fusiofl PRI e Rraskal biteni N RSt BB BRCCRY L C B
a)a@enﬁtbrud:tmgm'lf isolgted ahd qunlgf' jed UNaﬂ.f nmoéaile@naading the isolated and
reco nan usi on abo of t resent
| RSSTRPBAN: fston aRERHY 88 Bt iad Bl rei tat es ¢ hat
b} BROERIPOGIrEsAoN bP saideshidied ard RaifistcDNASMeRRGIE Ihancslf system
choi ce,” such as cancer. | n one enbodi ment, the | abel-

oﬂn%ﬁ%lkltﬂjﬁe PRRENPRS.i ndi cates that the conposition
o) PERVeRihR 9t 14188 afbSEcEMBinaRE RIS 8btabody.

Peptabady 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 (flow denaturing conditions). However, the
efficiency of pentamer formation can vary according to physico-chemical conditions and
the concentration of monomers. [n addition, the complexity of the ligands, particularly
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fusi on peptabody of the present invention which binds
EGFR can be used to treat 20 cancer which expresses an
Er bB receptor selected fromthe group consisting of

epi dermal growth factor receptor (EG-R), ErbB3 and

ligan@s hBAtanmngfd&rqub}hlgle BeEges, oan addietthe formdtir @ﬂ&jgr@gates or
may indicate that the patient to be

i
'ﬂumBV%%PEHePQ%EhES havi ng cancer characterized by

excessi ve activation of an ErbB receptor selected from
EGER, ErbB3 or ErbB4. 25 Alternatively, or :
As degsiiberd ahaveythe ¢all expresaign systemedr lmhseii ispa gukatyotid or a

oo i B, SR B8 OGP o  prcfroto o

bacteriostatic water for injection (BWI),
hat e- b fer sal.i ne, nger,' s sol ution and
SultaBlb AT oo R Coreishi e RIS polLeXRTESToRSystem at a
[ [ b
temp@i%tt% t?étﬁlegﬁsl (()JL@@ (F aféxhﬂ 22? e?ﬂﬁ %@Fg@@%b?&ﬁen? femperature of

st andpol nt, inc
37°Cﬁurlﬂ§|851ﬁh@§tﬁ es, and syringes. Peptabodies of the

prior art have been synt hesi zed by several ways. Due

to the relatively short |ength of the domain capable

Furihef, stepnd) is@chieved Bceiiction of teisbtited Bagtrabasbranpfusion
referably been chem

h I
peptaiog;ﬁy o ey acr:éllae@f"gsg@,n svetesbiubsegHgsly &) lowesdngpurifisation and

refoldmagtﬁéﬁ$.t'vely a mxed process has been reported. A
rt of the inventive unit is expressed by a suitable

host and is connected with a chem cally synthesized

Rooofop 5o SEFERLBy 5 RBRRLEGA bR iy o

culturmgegt_amam , wherhthei recbmbmam &@Mpapﬂabodyﬂxﬁbé@‘etn‘d or extracted
I N n to n aC net I neerin

from 56 Sel Bpibeiph SYetr Ry Peds P b fUSlo8 PROGETCNL Al
secrei@dz Qﬁd 'piuh'ﬁe@ %m@ﬁd\ﬂ‘?ﬁetﬂmdﬂe@ts@cﬂsas l@ghi)e%ﬁhhnce liquid

been

no | onger than hexapepti des
ChromebSGFABY 05 SUPbOrtE. SR b A eRERRRaraRbY, Wlaatltien, don
exchaﬂé@a Hr{hel}{ﬁ R4 5 {ﬂﬁgﬁ?@ﬁ?ﬁ l?@ébcﬁg%@r?fgrrg?ﬂ AL rdBFBinant

sting he di 0 produ
fusnonsperpjl@hmdyewﬂl depend, tnhpari, oreiactors sudh as.netlobaigsp hydreghobicity,

nyerofial; BEnahe S s R ARt Bt c

For afﬁmq,: a:m'eman@gr@iphja pdeficationgany entibody Wﬁiﬁh@peﬁ'céllﬁ bindsdd the

recomgmfim%om Eggﬁ%gﬁb&& theisitag 3&)&5% 4 =Ofert iy rpalecules
such dsSlQFﬁhﬁl‘ﬁ I%e{l& ﬁﬁk@i Eﬁéﬁarﬁk‘é b@ﬁd %HH ?ﬂg(‘é‘g gﬁﬂagéepdéc‘rfgza lly to the

exp resse sul t ost ce

His tagsaret also@rmqmm:lsmdhe@mﬁum@nhan be prepared by

Purification is carried out 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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standard techniques in genetic engineering. Beside the
i nformati on necessary for the synthesis of the desired
i solated and reconbinant fusion peptabody, the
expression cassette may additionally cont a| na 20

Rec@e@.ﬁgloﬁwmédbhatre&&hﬁﬁmﬁfsuoﬁ? éﬁ%be v 8a gdégn%d out at a low

protei n produced. The present 1 nve thon
concestraien inerdsr taiaveid agoregats mrmaﬂnaﬁnefemmhe alirect dilution in

o R B e A K BB
peptéﬁ%yﬁélm@ﬂ@ iEvico@ mest prefdrablyaicslv 400 nid %lsrsﬁﬁwmh Bmple 4.

fusion peptabody as described above, b) al
expression of said i soI at ed and purified DNA m)I ecul e

The éféh(::ag\c/ﬂ;a;ﬁl}érl]sg ét'ﬁéﬁ g‘fe“r@]lted n%l odi &ﬂﬁﬂéferq?ly at least 3 or 4

e reco nant
and @mmowpref@abwiami@dlﬁermt mdlysnsrbuffersmﬁ sloowe inBkarhple 4.

oy AR e T 5080 Sk S e o ol

watho@@?ﬁ?ﬂﬁgm fhexssbpel STaRIsNRVeritiofer appropriate
1 U1

conditions (low denaturing conditions). However, the
efficiency of pentanmer formation can vary accord| ng to

The rBRIGhE Stei RAN<is nf R b At e S0Vt R oy lsion
peptabady betdrarisycoB@ehtrgiiorti s cont ai ni ng d| sul phi de

bri dges, can cause the formati on of aggregates or
mul ti mers of peptabodi es. As described above, the cell

The F@mm wm;dvrstmﬁuwem@dor@mg o ittfe prediehfiivehiin, % parncélarly
prokaryotic cell. Preferahbly, the cell expreSS|

stables piakifityiof the Bpet@&aoym@ee@mmear&hh@ana@ SHaneeafensable soluble
form G188 Mdle6@8 %ﬁ{ou't Qwﬂbﬁlhg ‘t% MEohibfe ECSHEO&QB Jﬁéﬁér? Hfza%egates or

systemat a erat ur et ween

formation 0§ nmmnpmfd?@mabodues ar losspftinlogieabéctivity C d uring
8-16 hours. 10 Further, step c) is achieved by
extraction of the isolated and reconbi nant fusion

itis a [ﬁﬁﬂieawectfdf dre presentinvertian ms;snooiﬂies?/ pﬂﬁibdsah@ espletad leyihancer
sequeRBe SRIAERIDI I erHcOpIAsBEg e 2000 - SA UGl amdisolated

C R B o M B P e 2 =0
YSFEPE o¥BPEOLYG MSRSEF KRN Y Sy L DL YRR ehfrogimenienepinamolsoular
chimerd Heptht 8RY SaReNs Y 1 *2e hi gh’ porf of mance | qui d

“Protein production increasing activity” refers to an activity of the purified and Isolated
enhancer sequence defined as jollows: after having been introduced under suitable
conditions info a eukaryotic or prokaryotic host cell, the sequence is capable of
increasing protein production levels in cell culiure 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 producfion 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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chromat ogr aphy, gel el ectrophoresis, affinity

chromat ography, ultrafiltration, ion 20 exchange and
the like. The actual conditions used to purify a
particul ar reconbi nant fusion peptabody will|l depend,

Tho%]é‘a (ﬁ]o fi. %@ﬁl%@a&ég%% i ﬂfé/in‘?/gﬁf cﬁ?g%scpr{ﬂeld heygin is susceptible

to varmans landtmodiﬁtmmrslothbeﬂmﬂhb#@smdnﬁcéﬂgrdabﬁb@d 1l¥is to be

unaGRleBiheahe e e ingo8ks 8T sudbaflan F Miitcatons without
depaﬁﬁﬁg ﬁ’@ﬁﬁbh ,pu‘it‘brté?s%eh'ttél ﬂ%@a&éﬂé’cfésl{ﬁéﬁof Crie nv%ﬁfé%f‘i‘?fg}s includes

nol ecul es 5 such as Ni2l-nitri triacetic
all ofilfersteps, feattres sampoistionsiand mqmundsa*efqrreobta treindidated in this

specRh P8 SRR eloh B FEREALeckRUBEH or any two or
more ebisuid rstla;:isg:ﬂ'r‘rbatmétﬂ Tiespicisent diséBSures itiidrafdrean UéfCODSIde!‘ed as
cont ajr pat.i on The refolding step is carried out

in all spects ihtiated ﬁn8 mof é@féﬂf&*n@gtmw %fﬁheﬂmﬁrﬂ@ﬂ being indicated by

r [
the oRERALT SRt A0 gl el B1S pfbtEcdtfi MuPIE meRnkl and range of
equivalerayaredogtesdedio ba. embraaedm:mg of the |soI ated and
reconbi nant fusion peptabody was carried out at a | ow
concentration in order to avoid aggregate formation.

Vandas&émreMQ& ar“eftﬁtedlthﬂmghdtlt this 8petificationf, eagh o8 wWhidH Rr

F\ concentratjon of the isolated and

mcorpg@g% Vlﬁ ﬁiﬁncep‘é‘ﬂ’is ¥¥bel ow 300 nM and nost
preferably bel ow 100 nM as shown in Exanple 4. 5 The
serial dialysis conprises at least 2 different

The faregojrg desnuiption avik bashgredfully aa@ersﬂncmiwdh refecermedn the fallowing

I a r
ExaniE S lhpkS 3o, RoBlRbE el Tt Mot o hieliipo the
presest inventionlahd dre netirntended toelimifl tiad ycope ofetivdmestion!
serials .without departing fromthe scope of this’
invention. 10 The refolding step consists in the

oxi dation of the isol at egyuifbrggconbi nant fusi on

pept abody before its concentration. The Peptabody,
Exampie ¢h i s produced according to the present invention,

is particularly 15 stable. Stability of the peptabody

nol ecul e neans the mai ntenance of a stable soluble

Consfractiorodind produstion of Peptatodids smil-EGFR1g to i nsol ubl e
forms or formation of aggregates or formation of

mul ti mers of Peptabodies or |oss of biological

The gafibi eficbiing!the ihtindar] éﬁﬁaﬁﬁa@bﬁm fetorivigs BA)EREA by PCR from a
I nvention to provide a puritied and isol ated enhancer
plasmid containing the full-length gene digested with appropriate 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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?0 sequence having protein production increasing
activity. Said purified and isol ated enhancer
sequence is preferably selected fromthe group
conpri sing: YSFE, YSFED, YSFEDL, YSFEDLY, YSFEDLYR

remoi’rﬁpI ofEEEL B ?@dﬁé%ﬂﬁoélﬁﬁélﬁrbo@%52%%{:%? at different

| mera ther and varlants t reo |
concenioationisi thh adierentelly fac O0vIinytes it ises After washingi tavieation was

donesinchaelXlasboflb < B Rl S ERERT PRI ninarteo

mon(ﬁﬂlbﬁa?l"&hﬁ-H@ actebhestively WAL 28 48d PebtabodiesiselsaTiy o4 ), c

host cell, the sequence is capable of increasing
proteln productlon | evels in cell culture as conpared

A co:ﬁﬁ%ﬁl gl ‘?ruég p&?&ﬁ]ﬁcﬁ%@t@@eﬁ%ﬁ%% Lheey rﬁ\ﬁ'a‘?ﬁd Increasing

quence enhancer sequence a
amounts oéﬁepmbbtiy H&316 {ut tto @0afV pdérmonsiygting thit Mabd2biaraht

Peptalia EET Gors T8 aAms: bing it 4, BGF tatebiortsan Eio. 5)

serpin ACT (with a production increase of at |east 2
times), see exanple 7. Usually the increase is 1.5 to
Exard®2f ol d, preferably 3 to 10 fold (see also Fig. 25,
26). 38 Those skilled in the art wll appreciate that
. J t§: in is susceptible to
In V't’{?%ectig%%ﬁ dl@%&ﬂﬁ%ﬁﬁ??g hgﬁg ot her thanpt hose
specifically described. It is to be understood that
The avatuationeftReptaboutyl efftet oaliursar: haneericells was pertormed using a

a7 Sl B4 M e SR8, 86 SR MheS T BNt

10% offoktdl eaifsehlrh. Aftel bite aéﬁ naediuanivas esmovedpadireplaced by

and conpounds referr r.indicated in this
optimepletTPBRGR! P eraPoTigschl GTBroTL I, & RIGIE e ey o

usmgm%lsa %1 feQR8 rfmisENbflc@s Or  more of said steps

eatu e present disclosure is therefore to be
consi dered as in all aspects illustrated and not
Epidermeid cangeyeells Ad81scope of the invention being

Fig. 6&&6\&3%%61” ﬁ%jgﬁy @ﬁﬂ&%ﬁ%ﬁ%&g{r@d céﬁé'eraéélls%‘lgiﬁspresence of

e neanin ran

dlﬁer@ﬂlﬂﬁﬂ&éﬁhﬂﬁl}omm‘ l?arptalmﬂaas EGFE)GD-Eﬁﬁ)aIE g@‘efeﬁéﬁfeﬁmlRR) at one, two

Var i ces e Ci
and truge e Aler JRatasith ThE Reranaed (%) REBhiG0h B ealauiated by the
ratio (g%rélﬂé %@%‘Ffﬁcdrﬂ aﬁSbnetﬁtthé @bvitroﬂFlgT e i$ avisyaiination of in vitro

escription Wl|ﬁ) be nore ful nderstoodvvl f
culture of spilerEoRb OIS RNS BB DAEN AUt SRR S e A dRys ©

0 Rk f_ ctising the

""eat"g‘r(’ﬁ W'{h ﬁ%‘t@é@f%ﬁiﬁ%@é&ﬁ%o@fﬁl nt en edm:!t%l l[imt the

scope of the invention. EXAMPLES 20 Exanple 1:

Constyuyction an tion of Peptabodi es anti - EGFR
Human prostats thalerifts M P

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 freatment. The percentage (%) of inhibition is calculated by the
ratio of viable cells in comparison to the control. Fig..9: is a visualization of in vifro
culture of prostate cancer cells D,U-145 in DMEM without serum after 2 days of

treatment with peptabody EGF or peptabody Irrelevant p-IRR,
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The gene encodi ng the human epidermal growth factor
was anplified by PCR froma 25 plasm d containing the
full-length gene, digested with appropriate enzynes
and inserted into a plasnmd containing the peptabody
gene. Peptabodies are produced in bacteria into the
cytoplasm as inclusion bodies by induction at 37C

Humanerastgte cafceroells LNG=R:s are |ysed in denatured
solution (in 8Murea) at roomtenperature. After
centrifugation, peptabody nol ecules are purified by
Fig. 6:fdHowlsy hegd rigs pRsstate & o] o
St on ?'r?bfmeﬂ?m di}réipﬂ I&u'. Trer ?{%séétg Fi“g@"j %%W‘:' 'gga?ﬁgi'?]é’r%‘?e"ce of
differespcanesntetionspf HepgodiesBEFp-BEF) ontirelewant{p-IRR) at one, two

ot S PO L R BhRighh Ecut byt
ratio IBréltrﬂgiblglmél!s(In)cbmmisbnb@ﬂ)e EsHtrainBigp e ni i@@@isualizaﬂgn of in vitro

ol LB ol AN B Pt e S et o
treatrheh it BebRABRH ECE o Bdbmboltirgldhes RR_monoc! onal

ant| body.were tncu erent ~ concentrations
wi th adherent cells for 90 mnutes on ice. After

' v i O s done using peroxidase
Hum%@ﬁﬂ%%ﬁee%ﬁ%}' ?%'?Soﬁgr ‘anti - Fab or
per oxi dase- conj ugated nonoclonal anti-H s for
. respectively MAb 425 and Peptabodies (see Fig. 4). 5 A
Fig. %ﬁB@Wﬁ_ﬁ ‘Bﬁ%lﬁﬁ’_s%‘%ﬁam heBEIpTREtRtS SRR Al kE’zfg@ igpPresenee of
dlﬁergrgﬂo%ehﬂﬁﬁ@%bf‘Bepi%BBHié%“-E%P; éﬁ%&ﬁﬁ@que%ng@a$%?C§ one, two

n denonstrating that Pept a
and ibeepiays dftar trasdmen i privenfage(¥) afdphibitor ja ealcylstas by the
. Fj -l ' .aCld. LI .
ato & ool ot BEPLL & kN T CIA008 MR LA vir
cultureroftprostatecearoesr celis PE-84drs DMEMowithenlit ssium adter 2idalys lof treatment

.. asSay. jefly, 00, cel l's wer eeded on 96 wel |
with Hﬁpgﬁ‘%}ﬁ%ég\ﬁ}/ﬁ%%@ dyilff@j%ﬁa\ﬁfBg - calf serum After
one day, nedium was renobved and replaced by 15 optinem

in presence of Peptabodies. At different tinmes, a

Humari breastheangarceliM@F-7isi ng MIT assay to eval uate the
nunber of cells. Epidernoid cancer cells A431: Fig. 6:
shows a viability assay of hunman epi dernoid cancer

Fig. 1deshové\a3lability mssay of bumbn tedsteramotr cellecdOFAin presente of

dterd A AR agir i o Aay g EGF (S EA Ok ER cPRef oge, two
and tﬁt%‘léld%fysidﬂéir Bichtrfent. The Pepterabge (%? of Eﬂﬂiﬂiﬁ@ﬁ i exflculatell sy the
e ol . Fi

C s'in _conparison to the contr . g. 7: I,sa .
ratio afiviable cels iInoeprspasisenforthg control. Fig. 15: is"a visualization of in vitro

culture of breast cancer cells MCF-7 in DMEM with foetal calf serum after 2 days of
treatment with peptabody EGF or peptabody [rrelevant 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 vifro culture of muscle

41



10

16

20

25

30

36

cul ture of epidernoid cancer cells A431 in DVEM

W t hout serumafter 2 days of treatnent with

pept abody EG- or peptabody irrelevant p-1RR 25 Human
~prostate cancer cells DU145: Fig. 8: shows a viability

cellsds SMENT wihGREePiNafire GARGTrdAeht @@%@fé@?%

of different concentrations of Peptabo
peptabodsdrelepant priffbvant (p-1RR) at one, two and three
days after treatnent. The percentage (% of inhibition
is calculated by the 30 ratio of viable cells in
In viteoapitorissondifferémtecaeeer g6l lindst 9. 9: is a visualization
of in vitro culture of prostate cancer cells DU 145
DMVEM Wi t hout serum after 2 days of treatnment with

Evalysiongis (e PEapod SRGhoRIBIYan Freeanalls wes RRIoEd 4sing a viability

: I ‘oekl . : o
s BY, SOERSAE Wil sbelFof ool ol MSNENF i oghor oot

- calf senupr ABenore dfy, Biedilim wasremoved endrrepiaced byf optimem in presence

of PApFABTHE! ERe51guitides YA FL 548 Bt ragsnor ot

at diffel@niafmeSWihid 6P dby (S Figl 38R eh BdkiBR, 1oh@k icBnléntrations of
viable cells in conparison to the control. IEI g. TEHARS

peptabogiesere,exaloatedrior 8 daysrRlatesuverer revealegraistaghdime using MTT

I | M w t hout serum after 2 days
assa%?f&ﬁhé%tt@rﬂg%tﬁuw rdg&g dbody EGF or pept abody
Irrelevant p-1RR 10 Human prostate cancer cells PC 3:

 cofifnd s PR ReBthKA  EB RATOAFSFEELS, 0,1, 1
and 169 8R! frabenes oPthefaaptabes sEdtofpakédlo Pk imelevant peptabody,

Irrelevant (p-1RR) at one, two 15 and three days
p-IRRafbla@k)+ r eat nent. The percentage (% of inhibition is

calculated by the ratio of viable cells in conparison

to the control. Fig. 13: is a visualization of in
Example 80 culture of prostate cancer cells PCG-3 in DVEM

wi thout serumafter 2 days of treatnent wth

pept abody EGF or peptabody Irrelevant p-1RR 20 Human _
Detectioe @f ipopivséy. /6481 chhtertell&i(x af4n 580ahseravsil)addreiifisubated in

OuEH5ASY L AN S B st Bl S e
medn{éﬁﬁym ontAthiRy 3Tinid Ef bRIQF aF qu. At\uicated tihd 88ints

ays after treatnment. The percentage E% of inhibition
betweep Gand dbatain. Hho, The T Tre Tesobadigrept and Hpating gells were

colleofs BRI e Snglffet Bt coOpiosts foind 2n el UL 45880

deteclidvERt (Apdtetivedwitzernd) seat detedts phogplitidylsefine torethtrarier

surfac\’é'i c;thg &R ?nbé)nq ra%(é;.:l:‘s%ﬂﬁeope'ilg %%Orlg vJars %ld%\ﬁ%gtea%hlvﬁﬁi PBS and
staining buffer and stained at room temperé.ture for 15 minutes with 50 u! of annexin V-
FITC [5ug/ml}. Stained cell peilets were washed once each with staining buffer and with
FAGS buffer (1xPBS, 5% FCS, 0.02% NaNg) 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 ho effect (see Fig. 19a and Fig 19b).

Example 4:

Peptabody production and refolding protocol
42
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Control on human normal nuscle cells: 30 Fig. 16:

shows a viability assay of human normal nuscle cells

in presence of different concentrations of

Pept abodi es EG- (p-EGF) or Irrelevant (p-1RR) at one,

two and three days after treatnent. The percentage

(%9 of inhibition is calculated by the ratio of viable
-Produttien imbactetiar Fsepli TG 1tatain cqnﬁa@nng piajsmldﬁnqodm for Peptabodies

was\{ﬁﬁwegtc{uﬁ:goﬁgg géﬁgynﬁé{@%gcﬁé{eﬁg Erm ‘ﬁ't Kigs c%qﬁure a fresh
culttﬂémlé@@afrt&ﬁbg;oﬂl'l Ooegliutiondin REORI em‘ath\O rhéﬂﬂurrl Isupplbmented with

acti ons on di

100G mbc AN 21 $ e At onOnian (608 BB Gatwre Was ndiced Wi 250m
fl 2
isopRh] el TalleRelPE el | biace in OVENIwith 10%

of foetal calf serum After one day, nedi um was

-Purifieatiore dhfaard 8hepll indectidny baptarisemeiierharvested &y carftrifugation and pellet
Pept abodi es., Ef fect of Peptabodies at 10 nM was
was aEasuSReRdEh iAuRERILe Hicdenasring §Q|1@PndK3MePé‘f'ﬁ xRS, 10mM B-

ncentrati es wer eva lia
pel[eﬂed/ by cehtifegativer &t 10908g) forl 1amireant sUpemahmtrvgas\/l’thed with 250ul of

NS5 b5 T BRI B oGP oAU U vottion,

resnrﬁ b \5‘&1&1%37 ém%e ﬁﬂﬂesl\ﬁltﬂ% %‘éhﬂf@ sbli]tléﬁ'e(]5M %@é‘C?XFﬁ’éS 10mM B-
he rrpare tothe irrel evant

merqmm@;baw ZQmMledazdakat pEx drfl £refeins vieeelutenh inf2.5mL with

et GRRRIBEBY et B0S, fOrRERRESH e AP Bor | S, Widazole at pH

7.4).medi um vvas replaced with 500pl of the serumfree
medi um OPTI MEM containing | OnM of p-EGF or p-IRR At
indicated tinme points between 0 and 360 min. (To,
-Ref@ﬁp'mo’ T130, T360) adherent and floating cells were
écted, pooled and anal yzed for apoptosis using an

« AITIRX MRSmé-ehfied poptains sardSquiekly cdilubed kint 280\l et irefolding  buffer
Switzerland) that detects phosphati d | serine
oUBBMM sTifs.a 88y Nallc d0mite Rypgirap %h@?‘& 83& P’ﬁnton-}('loo at
AT RS ARATERERIHON 1GR0R RS S, MROURA! ifntained for at
plleadt Galnmmslmntheseﬁo'ﬁdit[cﬁfﬁg/ m]. Stained cell pellets

re washed ch Wi fh n buffer a
« FAtsatais Vere eprialZsd iemng thi Ty R f&%@ﬁ%“&&?ﬁﬁ ot 4L):
o DigR8i biftfer 'iA@&rWﬁ@r 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—S 2, overnight.

« 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.

« Dialysis buffer 5: 50mM Tris, 50mM NaCI, pH=8.2 overnight with bubbiing bath.

s 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.

mer (Pttgétﬂ?ﬂ&eatgrﬁ* f)etfurﬁpcg?:‘%ég}ooﬁ @el‘?lggfétb e dY*!?&lubga material was

Example 5:
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30 counted and anal ysed by FACS. Peptabody EGF clearly
i nduced apoptosis of A431 cancer cells after 30
m nutes whereas peptabody IRR had no effect (see Fig.
19a and Fig 19b). Exanple 4: 35 Peptabody production
Mai@filsr ef ol ding protocol 42 -Production in bacteria: E
col F TGl strain containing plasmd encoding for
Prinress waeive pueshased Srans dticiosynibr(Sadizerlard)of r econbi nant

Y I TR WAL p—

frommwm@gém,@]gg,t ed wwth 5 100ug/nL anpiciliin at 37.

At 0.6 O'D'C&G qr;_g}a,cglj_lture was | nduced with 250nM
Expriessionaiggtor pGe-0% aighNEN dsagriose paigmn weig pyichased from Qiagen
(GerﬁH 16h of induction, bacteria were harvested by

centrifugation and pellet was resuspended in 25nL of
denaturing solution (8Murea, 1xPBS, 10mM ( 3-

.capteet hanal at 4) during 2h at room
Proﬁh%%ﬁt?ﬁpg]%o%f?é nggﬁﬁﬁe materi al was 10 pelleted by
centrifugation at 10000g for 10m n and supernatant was
m xed with 250ul of N t+-NTA agarose beads (Q agen).
1)  arRieparationof afbexRressien X¥eaio8 under rotation, the
resin was washed three tinmes with a washing sol ution
(5Murea, |IxPBS, 10nM 13- nercaptoet hanol, 20nM
The &xpreasioh erestor p@F-08)wasdigesiedusivg Xhel ardNotl metribtidn enzymes.
with elution buffer (5Murea, |xPBS, 10mM
p- mer capt oet'hanol , 150mM | m dazole at pH 15 7.4).

2) - Redmhebdies GBR/EGH/Irdearg! uted proteins are quickly
diluted in 250 m of refolding buffer (50MM Tris,

50mM NaCl, 10nmM | 3-mer capt oet hanol, 0.1% Triton- X100
A syBhelib gBRE Enéddihl 6 CIh LIRS boRiAP(BAP), 2 Peeltbiogenic
growthiastoraondisting 0 25 gpiopddids Wemdemaymphaif e Pseyidaigtia
| Sppbath of 4L): Dialysis
sepalgipr i bEYLBR GRS eptiodiGBby "
j 3-nmercaptoethanol 0.1 % Triton- X100 at pH=8.2 during
6h. 25 i al ysi g, buffer 2: 50 Tris, 5 0.1 % .
Generpheas oA ARSTINa) GraNt GHET WasS PG RO 2 plasmid
e , 0.01 % Triton-X100, pH=8.2, 4h.
conta%r_c)ig%ﬂ_é fill leEQleﬁr‘éé\‘@ 0 OP001 o

Si s bu 4: 50mMM Tris, 50mM Nad ,
Triton- X100, pH=8.2, 4h.

GBP or EGF were inserted in a plasmid containing the gene encoding for decabody
molecule digested with Bglll/Not1. 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 pdE—OQ 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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D alysis buffer 5: 50mM Tris, 50mM NaCl, pH=8.2
overnight with bubbling bath. The refol ded proteins
were concentrated using nitrogen stirred cell system
and 30 ultra centrifugal device (MIlipore) to a
- H q‘égaﬁ' I, H - é@éh .
GBEX%IGE éﬁé%gﬁé l\l;gﬁ gﬁﬂsa smﬁggipnerslav\d/g? ga"gfg?fhasedoqyr%eﬁe modified
accorgiag & {hret pressif iN¥eplicthd) . Mol ecul ar bi ol ogy reagents
(Taq Pol ynerase, Ligase, Phosphatase) were purchased
from Pronega (Germany). 5 Expression vector pQE-09 and
The Nsulithg produosavareldigested for thoir disiteh rtheyQEBEPexpression
(Germany). Production of Peptabodies anti-EGR 10 1)
vectqy epar ati on of an expressi on vector The expression
vector pQE-09 was digested using Xhol and Noti
restriction enzynes. 2) Peptabodies
4) Ghrodastidr ard pudficatiop of Reptabmdies Gl Géleralibvanmt f or
Growt h- bl ocki ng peptide (GBP), an insect biogenic
growt h-factor consisting of 25 am no acids from

Peptdissdiby aPpRidutbe iPhastah ditoahe SoRPIARNE as WasusieR bobies by
construct Peptabody GBP. 20 Gene encodi ng human

inductign B3fab QyiesBRt-f act or was anplified by PCR'from a
plasmd containing the full-length gene. GBP or EGF
were inserted in a plasm d containing the gene

E. cobbcetslareglybed ird8halvedfor iws kousat dogudengpevature, After

cont B Ut BB A B T e bORERLS
Peptatioryl hbdulssi are JREd awith infeszdiétirea isoktion. The

resulting products were digested for their insertion
in the pQE-09 expression vector. 3) Production of

5) P%&aeg%iﬁﬁnﬁ%@%é LEmESmMeaRnent abodi es were

pr oduc erta into the cytoplasm as inclusion
bodi es and refolded as stable and sol uble forns

or in t j , . . -
Peptig HRBA Rk SRS &SRO TEptlna e 5 g T Hot
pH B.Qyo.mﬁﬂtbﬁ R1R0PH 8RN §-meniiptdathagol) bia finkl edreeptration of 5 ug/ml
(di\uﬁgﬁ r}ﬁust be superior o 100 fold) and diatyzed for 24 hours in 50 mM Tris HC1 pH

8.3, 10mM R-mercaptoethanol and two days in 50 mM Tris HCI pH 8.3.
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. MDPO1 corresponds to a peptabody EGF, MDP03 is a
peptabody GBP and MDPOQ 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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15

20

25

30

35

- GBP or EGF genes were inserted into a plasmd
cont ai ni ng peptabody gene nodified according to the
present invention. The resulting products were
digested for their insertion in the pQe-09 expression

Resiits/aed sHowrfn ﬁg?ﬂéiég}ei)%eﬂﬂﬁg BUCYibtox AdhydUn cancer cslls using MTT

Pept abodi es GBP/ E rrel evant ° Peptabodi'es ar
methﬂcg &riser rellpweteeincubated ithh2epigbegiess et monpalonakantibodies

spectRiioRGPR at Lot tMbRliR] of2 sifit. KR UBls whre fifhbated with
Pept?bu@igsamymwélbngtanﬁb;e)dte’s::fpeg:iﬂd torE%F Rmtaec%r&emtmﬁdn of 2 ug/ml.
or m nut es . .Wt - an v e
The piseitpany sy ot MIROEARE BDERS on 8 sSerntounere sionificanty
| | |
high&hith N/t 425, 2 hmdRIfirel BAtIaby MRARK ST receptors (data not
show)r Becregise wf ipoeliferation oddnergase of apoptesisn A3l aid DU145

cacl ol sy A0 R SRR AR e e

senshiee SopgIDRD3.t o 100 fold) and dialyzed for 24 hours in
50 MM "' Tis HC1 pH 8.3, 10mM 13- nercapt oet hanol and

two days in 50 mM Tris HCl pH 8.3. 6) Final

In ¢0EHUFT051? gb' %[boggesp SRS isﬁén%%:’ é{fe% ka rh@&r“a‘t’if}g'baﬁé r cell death

al'yzed Peptabodi es are dep on ani oni ¢ exchange

than owineelorahantibadyed?sing a salt gradient. Results are
shown in Fig. 20, representing a SDS- PAGE anal ysi s of
Pept abodi es ‘under non- or reducing conditions. NMDPO

Exanggd¢ Besponds to a peptabody EG-, MDPGB is a peptabody
@GBP and MDPQO represents the irrel evant peptabody. 30
Action of Peptabodies anti-EGR on -tunor cells

PeptdlRidy Eiqichritepkalaéhs were tested on different tunor

cellI's (A431: human epidernobid cancer cells, DU145 and
PC-3: human prostatic tunor cells) to evaluate their

Diﬁer%}é{ ?él%?gnt%i cﬁjﬁg?%{bﬁ{hav%%é%?ﬁd’é@ﬁogﬂwg ;?%s'ihlg?wé\;er, a large

presen OXl Cc assay o0
variaifity waretbsstveimther papéabadwesaabody pisad eation girce most of them are

Pept ahodi e r nonocl onal antibodies specific to .
nmp'@é‘ﬁe‘g@‘%'@%ﬂﬁ‘g%trati on of 2 pg/m. Cancer cells were

i ncubated wth Peptabodies, or nonoclonal antibodies

specific to EGFR at a_concentrati on of % IJ |?érr]_|
Fig. Zé? relates to the production of decabadies fused to different Enhancers. A
Coomassie blue staining of SDS PAGE of decabody production using a bacteria
system is represented. A) correspbnds to the insoluble fraction, B) comresponds to the

soluble fraction.

Fig. 26: relates to the production of Peptabodies fused to different Enhancers. A
Westemn 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 (EO0, E1, E2, E3, E4, E5, E6, 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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5 The percentages of binding of MDPOL and MDPO3 on EGF
receptor were significantly higher than MAb 425, a
nonocl onal anti body specific to EG-F receptors (data
not shomn) Decr ease of proliferation and i ncrease of

<RIl B 1) DL AR b i M famion:

cultuf@a’sB?%ﬁéaﬁem iR?I'eG imiucmﬁ’GBnharm:er aeqwmaaﬂnom,ase the production of

numigh ReReEL K2 AREIERSt § SR AT UGN SZEPI ACT (at least 2

timedyxanpl e 6: 15 Peptabody Enhancer sequences Different
ersi ons of peptabody have been devel oped during the
past. However, a large variability was observed in
t he pept abody/ decabody production since nost of them
are 20 not produced significantly. Fig. 25: relates
to the production of decabodies fused to different
Enhancers. A Coonassie blue 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 production of Peptabodies fused to
di fferent Enhancers. A Western bl ot analysis of
pept abody production using a bacteria systemis
represented. The detection is perfornmed with anti-Hi s
anti body fromurea bacteria extract. 30 Exanple 7: The
assessnment of enhancer sequences on the |evel of
producti on has been done wusing other proteins.
Enhancer sequences (EO, El, E2, E3, E4, E5, E6, E7,
see Fig 25 35 and 26) were fused to the N-term na
part of human kallikrein 2 gene or human serpin 46
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
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1.
growth,Fagjop FeaHo aEN BN BRI

CLAIM5 1. An isolated and reconbi nant fusion

pept abody, which binds to the epidernal growh factor

receptor ErbB-1, ErbB-3 or ErbB-4, conprising: (a) a

portion of a humani zed cartil age oligomer matrix

pol ypepti de; (b) a peptide enhancer sequence, having

protein production increggigggeactivity, located at

the N term nus of the portion of the hunmani zed

cartilage oligonmer matrix polypeptide and sel ected.

An cbmlaieel i rgrobipantsiusipn ﬁ@ﬁﬁaod&@ﬁﬂ&h bindsRcDh¥,epidermal
EDLYR and_YSFEDLYRR; (c% portion of a hinge

ﬁﬁ%ﬂyﬁ@ﬁ?ﬂ%@gFocated at the

Ctermnus of the portion of the humani zed cartil age
ol igoner matri x polypeptide; (d) an epidermal growth
(ea @ portiop of pt fwméanigad d:artdage edgamer hreatlx pelypeptide pf

() B et cah s SOPRR Hiabthd brat G reudiPrL e activiy,
Ibéﬁie@t@théWtérﬁﬁ@u”@bf‘#@ pdrish &R tiRE ﬁﬁﬁﬁ@l%d SarfiRaDiRomer

of i nduci ng cellular death in a cel expressin

splricpoipepfidavand setacted fregeipedgroup commnauw‘é% , YREEDL,

[ i L.en .claim1, vvhereinthe

ﬁﬁﬁ@?—w?rgF%@EXEﬁ %ﬁfﬁ%% factor receptor is
bEbol‘tloﬁ of Eﬂﬁngé P2 bR &f ARdmAG I I pély?e;ﬁﬂde located at the

getao of clains 1-2, wherein said isolated and
desmipLs Qhthe neition ofdpe weranized gartiagreligomer makix

and reconbi nant fusion peptabody of clains
F5lqclgl!)(%']J'\A/Ejéi"r’ei n said epidermal growth factor receptor

() ggmbid??m Igﬁmﬁm?faatm mgcetmer I'ggampooéted (am)thea@ terminus of the
epi der ma r owt act or de r agnent
iRes Eugion. hssbis g abiarshh sl iBvisks Mreb i Bralhatstcture,

i de or

and whbﬁ&ffé%;[d |:-fcﬂf-)3tea ahdregbibihaie fsrsPhes@ b88¥f§ SEHBYK 8f inducing

l'asnmocyt e spreadl ng pep

cellularfdeagmina sell BEDIEBSBI,ng driderma) grewin factopeecenier. or

2.

fragnents thereof, (f) a cardioactive peptide or
fragnments thereof, (g) an anphiregulin pol ypeptide or

TragoRNES ahhﬁ?’é@@rﬁ'lblna‘l’fﬁ fldidon dep d?rrbfhilélﬁﬁ NowReicHe tH@Rmember
growt h factor-1ike pol ypept| de or fragnents thereof,

of the e(nlqerawé@r@@téwﬁa@tqrﬁep@mtppeﬁo mRelor fragnents thereof,

3.

or

The isolated and recombinant fusion peptabody of claims 1-2, wherein said

isolated and recombinant fusion peptabody is multimeric.

4,

The isolated and recombinant fusion peptabody of claims 1-3, wherein said

epidermal growth factor receptor ligand is selected among the group of:

(a) an epidermal growth factor polypeptide or fragments thereof,
(b) a growth blocking peptide or fragments thereof,

(c) a TGF alpha polypeptide or fragments thereof,

(d) a plasmocyte spreading peptide or fragments thereof,

(e)a paraiytic peptide or fragments thereof,

(f) a cardioactive peptide or fragments thereof,

(g) an amphiregulin polypeptide or fragments thereof,
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Q a viral EG--1ike polypeptide or fragnents thereof.

5. The isol ated and reconbi nant fusion peptabody of
claim4, wherein said epidernmal growth factor

receptor ligand is present in its full-length

sequence. 6. The isolated and reconbi nant fusion
(glglré;ﬁ’é’&é}hl i V’d?ﬁgﬁ%ﬁggqﬁgk %l%%ﬁ Tﬁétor ﬁ]?érgplg?bgﬂdégr fragments
theeeofbi nant fusi on peptabody of clains 1-6, further

i si ng. , f f jon. 8. Th
78 PRl Ebp b ERRAS A7 bR st BBy ot c1 ai m 7.
qy‘ﬁwaFEGFelllﬁrﬁcﬁ%@ﬂitldé@:gfr eAtPhesast, @ cytotoxin. 9.

i sol ated and” reconbi nant fusion peptabody of claim
7 mhereln the effector region conprises a detection

- TR Rhlated S eRar A PRSP RERE 3Tt HonfRiaspic
epidermal growat meﬂtecebﬂor lyandsie lppdssht i ils ull-idnigedl sGhdence.
sequence encoding the isolated and reconbi nant fusion

pept abody of any one of clains 1-7. 12. A vector

6. O RpAg A reLBRindt A R BePlatly IR iter

compnmhgmpd]?hlsfldunbhag seqopngsi ng a pronoter operably
linked to said isolated and purified DNA nol ecule. 49
14. A prokaryotic or eukaryoti c host cel |l capable of
7. THORBMbAGnHBCoM A LA pep rgg%ﬁ RS PleC fitarof
claiml A phar maceut i osition conprising
comprlsmgalhlm me &‘[&Gﬁlraﬁg@ra phar rraceut ically effective
anount of an isolated and reconbi nant fusion peptabody
of clainms 1-10 optionally in conbination with
8.  THwisoRASYBheabbYMmBAAR IS ﬁépfa{bo@ﬁ/&)f cldim PeRh&rciithe effector
adj uvants. 16. Use of the pharmaceuti cal corrp05|t| on
region egMmpriggs £¥I0PXNt he preparation of a nedi canent for
the treatnment or prevention of cancer. 17. Use
_ according to claim 16, wherein the cancer is selected
9. Thieoisoleted gndupcorabirzing fugion péptamodydmwkaim §,npherain the effector

bl ast onmg, fEfg(_ércorra ] i posarconm, neuroendocrine tunor,
region GRIBRIHSRS # JFtEctiopifiakdm, neni ngi oma, adenocar ci noma,
nmel anoma, | eukem a, |ynphoid malignancy, squanous

cell cancer, epithelial squanous cell
10.  The isolated and recombinant fusion peptabody of claim 9, wherein said

detection moiety is fluorescent.

11.  Anisolated and purified DNA sequence encoding the isolated and recombinant

fusion peptabody of any one of claims 1-7.

12. A vector comprising at least one copy of the isolated and purified DNA

sequence of claim 11.

13.  The vector of claim 12, further comprising a promoter operably linked to said

isolated and purified DNA molecule.
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cancer, lung cancer, small-cell lung cancer, non-small
cell lung cancer, adenocarcinoma of the |ung,
squanous carci noma of the lung, cancer of the
peritoneum hepatocellul ar cancer, gastric or stomach
cancer, gastrointestinal cancer, pancreatic cancer,
I ;
14, AETOBITBHOTR RSN Moo S Eapas o LA ATEPIno bblféd and
purifiecc PNFAmedezide pf cleimhall1.cancer, col orectal cancer,
endonetrial or uterine carcinona, salivary gland
carcinoma, kidney or renal cancer, prostate cancer,

15.  Xphéphatads& comwsmo% &ﬂﬂﬁﬁém? %%%{ b&tivePs e ganal

car cl nonm, penl e carci noha esticul ar cancer,
pharmm@na@eaﬁe@m@nouat ofamisotdted mdmebomb;nameiusupn p@.pmbody of

. nd ¢k cancer accordln to c
claims (A aPfihdl i cRBRFFhton with REBRRERSUfANY dcefiabid odrtiers,
diluentbbaddeljuvemnser or nmel anoma. 19. A kit for treating

cancer that expresses epidermal growth factor

receptors in a human patient, said kit conprising the

: d .
16, (ShPEEIARSAR AFhaliah O° RER A S hrme oot
medicawsant f&Othatredtheent ok peévatitienrof@ncéuyrt her conprising a

separ ate pharnmaceuti cal dosage form conprising an
addi tional anti-cancer agent selected fromthe group

17. @Qé‘ébﬁérpg%ﬂclaﬁr‘i‘%”%%@ﬁ%%bgn@&%tséle&éﬁ FroRPIHESBRb

gr owt or receptors - ant
consistingdifaaminaotah dyrapleernacblagims,, samquohbmsmtomas neuroendocrine
Nosi ng,_cancer

th f.. 21.
tumor, fhfielionts, seRuhbmen el RPIE Sef QRga A melapoma,
leukemf! Wﬂgﬁ@ﬂ' rﬁﬁﬁgnaﬁﬁ,“ydsﬁuémégg'lééll %bﬂ@elt %[théﬁ&l%ﬁ@lﬁnﬁﬂ@ cell

reconbi nant fusion peptabody of clains 9-
cancer,dgng 6aacey smatlhcelblagl reegcan dyosr-smak cell (hmg)ﬂ%n(f&b’r use.

adenocfzié%l%@gg%gﬁﬁg urg gﬁh% e gnc%é(t, ngfﬂa @thgﬁgnq (%&cer of the

periton@wnphepatogelller saeges, géstna)or@wmtaclmctana@ aasirspitedtivg] cancer,
and purified DNA nol ecul e encoding the isolated and

pancregliceanaeRaBoNaRPBYR, GEPicA) SARCEY, OyAyaB sanger, dvar rancer, bladder
cancer,]he;h%Fomg, g@%%g%&m&%%%m#ﬂ&% dahsl %g%qe&gpcan er,
puritie

ecule’in a ce stem under suil fab
endomeeinabkbrt uterisg carcinemay salivary tghand saﬂca‘tomla dﬂdneseooremah aancer

bod The net
prostate fi3dh UAVeEEmGs: frolf enEel hageir ceLsaime, pehearcingma,

penile o%ﬁ‘@lﬁéﬁ*bé%ééhcﬁfﬁr'oan%ér cEophBBEAIhrREr,id RIMGr S2hddiliary tract,
characterized in that the suitable conditions

and head and neck cancer.

18. Use according to claim 17, wherein the cancer is head cancer, neck cancer,

bladder cancer or melanoma.

19. A Kkit for treating cancer that expresses epidermal growth factor receptors in a
human patient, said kit comprising the isolated and recombinant fusion peptabody of

claims 1-10, optionally with reagents and/or instructions for use.
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consist in culturing the cell expression systemat a
tenperature between 10-40 C during 2-40 hours.  25.
The nmet hod of claim 24, characterized in that the
suitable conditions consist in a tenperature of 37C
during 8-16 hours. 26. The nethod of clains 22-25,

20. THEKkReF eldiem, frthéredompang a deparafal ﬁY&ﬁ%aﬁ‘)éfutical dosage form

extraction of 'said isolated and reconbi nant fusion
compriging taabadtitional rantiheanoer lagerp selesicarfromytbe @moup consisting of

chemorR BRI ok U et SR B S S

radioimiéoth&rxipeutit igeatd, @hd corsmhatics Mdredfd the presence
of reducing agents and results in the elimnation of

contani nation. 51 28. The net hod of claim 26,

21 ARARE GGG 2o Arbbftnel SRnf<RsBs Kaihy sl Brafulfigiirtoeptors in

a humahUsdtieeit, sidpiticdesprisitg tHe doRitys bad réSombiantaidion peptabody of
. claim 28, characterized in that the direct dilution in
claims 80 patiagallip\ith spagents andirdnstryglionsJAEBESr at i on of
the isolated and reconbi nant fusion peptabody bel ow
300 nM 30. The nethod of claim 28, characterized in
22. A huthodéorsgodatindithe ysolatedaanat repemddinamteasiondeptabody of
) giéfferent_ di al ysi s buf_fers. 31. The method of claim
claims 340, cRAPESING hetieP$OFhat the refol ding step consists

a) c?ﬁbt}d}&zﬁ% Q@ia{ég@ g@? puUiciTONALRGIcRDR éwg@%\olamd and

US_I on ept abo ore Its concentrati
recopikinanteltis mdpeptebad e af peyondef eltimscel0sequence havi ng

b) PR DR b BRSO R FUd PR PV mASdiRT Bod SVstom
undSesSlURME coadisehgct ed from the group conprising: YSFE,
YSFEDL, YSFEDLY, YSFEDLYR and YSFEDLYRR and nol ecul ar

c) reghveapng the iselated angrecambinant fesion PepBHRQIYNCE LI STI NG
<110> uni versite de Lausanne <120> PEPTABCODI ES FOR
CANCER TREATMENT <130> 14544/ PCT <140> Not yet known

23. ThbdhetieDa-ddind 22, stidraetdd3eaon ik, tA8 @ell expression system is a

prokaryotic cell.

24. The method of claims 22-23, characterized in that the suitable conditions
consist in culturing the cell expression system at a temperature between 10-40 °C

during 2-40 hours.

25. The method of claim 24, characterized in that the suitable conditions consist in

a temperature of 37°C during 8-16 hours.

26. The method of claims 22-25, characterized in that step ¢) is achieved by
extraction of said isolated and recombinant fusion peptabody from the cell expression

system subsequently followed by purification and refolding steps.

27. The method of claim 26, characterized in that the purification is carried out in

the presence of reducing agents and results in the elimination of contamination.
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<151> 2003-04-04 <160> 4 <170> Patentin version 3.1
<210> 1 <211> 417 <212> DNA <213> Artificial sequence
<220> <223> DNA Sequence Peptabody EG-: MDPOL <400> 1
at gt at agct ttgaagatct ggctagccat catcatcacc atcatggaga
cctgggcccg 60 cagatgctgc gtgaactgca ggaaaccaac
gctgctctge aggacgttcg tgactacctg 120 cgtcagcetgg
t
28.  ThEHAA08 b CRAT 2G T PaARRRT Tl I, RIBE, S0 ottt out by
direct dikxdiogtic tefolding paffenand menmnpmmmwwwsx c
tgactctgaa tgcccattgt ctcacgacgg ttactgcttg 300
cacgac ggtg tttgcatgta catcgaagct ctggacaaat acgcttgcaa

29. ‘thempt gdtofglmm 2fyahasagtedzes gaf@@gfhagdwe@ailua@gan refolding

bufer 19345 40 &35t BEhOARRRED 9BE1300&N o S pmbing sk peptabody

below 3@y nkhce <220> <223> Protein sequence Peptabody EG-:
MDPOL <400> 2 Met Tyr ser Phe Qu Asp LeU Ala Ser His
Hs Hs Hs Hs Hs Ay 15 10 15 Asp Leu dy. Pro

30. ﬁ'\é‘ rﬂ\é%ﬁo&%F cI%r rﬂ 4, %hi?%bt%ib@n%hﬁhfhﬁéhago%#@ c%ﬂr&%e at

Leu A n Tyr Leu
|eaSt2Ai1f@3r@1Udllal)$l§rhUﬁel35 40 45

31. The method of claim 28, characterized in that the refolding step consists in the

oxidation of the isoclated and recombinant fusion peptabody before its concentration.

32. A purified and isolated peptide enhancer sequence having protein production
increasing activity, characterized in that said purified and isolated peptide enhancer
sequence is selected from the group comprising: YSFE, YSFEDL, YSFEDLY,
YSFEDLYR and YSFEDLYRR and' molecular chimera thereof.
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Phe
Met
Pro
Pro
Asp
Tyr
Asn
120
135

Leu Lys Asn Thr Val

Adn dn
ser

Cys Val

Pro Ser Thr
Arg Ser Asn ser Asp Ser Qu Cys Pro Leu Ser
85 90 95 dy Tyr Cys Leu Hs Asp Ay Val
Ile Qu Ala LeU Aspj4519Q
Val &iqueNor Lbsen

50 55 60

~Thr ser

Pro Pro Thr

Met Qu Cys Asp Ala Cys Ay
Pro Pro Thr

Pro Pro Thr

65 70 75 80 Pro ser

H s
Cys Met

10 Lys Tyr Ala Cys

SR

Cys d@n

115

125 Tyr Arg Asp Leu Lys Trp Trp Au Leu Arg 130

<210> 3 <211> 333

<110> SEANRRGf &

VDPO3

<120>

Caccttcctg
ggt at
L5
ggct gcgt gg
gcaaaccgac

<130>

<140>
<141

<150>
<151~

<160> 4
<170>

<210> 1

<211> 417
<212> DNA
<213>

<220>
<223> DNA

<400> 1
atgtatagct

cagatgctgce
cgtcagctgg
ggtatgcagc
ccgtctecga
cacgacggtyg
gattacatcyg

<210> 2

cagc
ct

us 60/460,490
2003-04-04

<40§§%%5

catcatcacc atcatggaga cctgggcccg 60

R ARE SRS st

240

PatentIn version 3.1

Artificial sequence

<212> DNA <213> Artificial
samme3> DNA Sequence Peptabody GBP
atgtatagct ttgaagatct ggctagccat

cagat gct gc

ctgc aggacgttcg tgactacctg
cgtcagctgg ttcgtgaaat
aaaaacaccg ttatggaatg cgacgcttgc 180

agactagtcc gcctactccg ccaactccgt ctccgtctac
ccgtctccga gatctgaaaa cttttccggc
cgggctatat gcgtaccccg 300 gatggccgtt
cttttatcag taa 333
dpr2yetPRiom213> Artifici al

2004-04-05

Sequence Peptabody EGF: MDPOL

ttgaagatct
gtgaactgca
ttcatgaaat
agactagtcc
gatccaattc
tttgcatgta
gtgaacgttg

ggctagccat
ggaaaccaac
caccttectg
gcectactecg
tgactctgaa
cétcgaagct

ccaataccga

catcatcacc
gctgctetge
aaaaacaccg
ccaactccgt
tgcccattgt
ctggacaaat

gatctgaaat

Page 1

sequence

<210> 4 <211> 110

atcatggaga
aggacgttcg
ttatggaaty
ctcegtctac
ctcacgacgy
acgcttgcaa

ggtgggaact

<220>

cctgggcecg
tgactacctyg
cgacgettge
teegeeaact
ttactgcttg

ctgcgttgtt

gcgttaa

60
120
180
240
300
360

a7



<223> Protein Sequence Peptabody GBP MDP03 <220>
<221> M SC PEATURE <222> (1)..(110) <223> <400> 4
nmet Tyr Ser Phe GQu Asp Leu Ala Ser lis Hs Hs H's
"Hs Hs Gy ASP LeUdy Pro Gn Mt LeU Arg Gu Leu
Gn GU Thr Asn Ala Ala 20 25 30 Leu @ n Asp Val Arg
Asp Tyr Lou Arg G n Leysdpl <f¥9cfd u ile Thr 35 40 45

<211> Pi38 Leu Lys Asn Thr Val Met u Cys Asp Ala Cys Qy
Met An Gn 50 55 60 Thr Ser Pro Pro Thr Pro Pro Thr

<212> MRE Ser Pro Ser Thr Pro Pro Thr 65 70 75 80 Pro Ser

<213> Fj[r.cg.l.ﬁ"cgaﬁesr g%r}teAsn Phe ser Ay Ay Cys Val Ala Ay

85 90 9 Met Arg Thr Pro Asp Ay Arg Cys Lys Pro

Thr Phe Tyr G n 100 105 110 Page 3

<220>

<223> Protein Segquence Peptabody EGF: MDPOL

<400> 2

?et Tyr Ser Phe §1u Asp Leu Ala Ser ggs His His His His igs Gly

Asp Leu Gly. Pro Gln Met Leu Arg Glu Leu GIln Glu Thr Asn Ala Ala
20 25 30

Leu Gin ggp val Arg Asp Tyr I&Su Arg 6In Leu val ﬁgg Giu Ile Thr

Phe !S.Su Lys Ash Thr val l\sflgt Glu Cys Asp Ala ggs Gly Met GTn GIn

Thr Ser Pro Pro Thr Pro Pro Thr Pro Ser Pro Ser Thr Pro Pro Thr
65 7 70 75 80

Pro Ser Pro Arg Ser Asn Ser Asp Ser Glu Cys Pro Leu Ser His Asp

85 90 95
Gly Tyr Cys Leu His Asp Gly val Cys Met Tyr Ile Glu Ala Leu Asp
y ey 100 p oy 105 110
Lys Tyr Ala Cys Asn Cys val val Gly Tyr Ile Gly Glu Arg Cys GIn
s 115 < Y 120 Y 125
Tyr Arg Asp Leu Lys Trp Trp Glu Leu Arg
4 138 P d 135
<210> 3
<211> 333
<212> DNA

<213> Artificial sequence

<220>
<223> DNA Sequence Peptabody GBP: MDPO3

<400> 3 50
atgtatagct ttgaagatct ggctagccat catcatcacc atcatggaga cctgggeccg

cagatgctgec gtgaactgca ggaaaccaac gctgetctge aggacgttcg tgactacctg 120
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cgtcagctgg ttcgtgaaat caccttocty aaaaacaccg ttatggaatg cgacécttgc 180
ggtatgcage agactagtcc gectactccg ccaactcegt ctccgtctac tccgccaact 240
ccgtctcega gatctgaaaa cttttccgge ggetgegtgg cgggctatét gcgtaccceg 300
gatggcegtt gcaaaccgac cttttatcag taa ‘ 333

<210> 4

<211> 110

<212> PRT

<213> Artificial sequence

<220>

<223> Protein Sequence Peptabody GBP : MDPO3
<220>

<221> MISC_FEATURE

<222> (1)..(110)

<223>

<400> 4
Met Tyr Ser Phe Glu Asp Leu Ala Ser His His His His His His Gly
1 5 10 15

Asp Leu Gly Pro GIn Met Leu Arg Glu Leu GIn GTu Thr Asn Ala Ala
20 25 30 '

Leu 61n Asp val Arg Asp Tyr Leu Arg GIn Leu Val Arg Glu Ile Thr

35 40 45
Phe Leu Lys Asn Thr val Met Glu Cys Asp Ala Cys Gly Met GIn Gin
50 55 60
Thr Ser Pro Pro Thr Pro Pro Thr Pro Ser Pro Ser Thr Pro Pro Thr
70 75 80
Pra Ser Pro Arg Ser Glu Ash Phe Ser Gly Gly Cys val Ala Gly Tyr
85 90 . 95

Met Arg Thr Pro Asp Gly Arg Cys Lys Pro Thr Phe Tyr Gln

100 105

110
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