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The following examples illustrate the present invention without, howsver, limiting the same thereto. All of the enzy-
matic reactions required for molecular biology manipulations, unless otherwise specified, were carried out as described
in Maniatis et al. {1982) In: Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Press.
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resi dUe  Bbinbi6Inod GRuIRAiod wil/éM H84) sG R TReH D6 50 B KHORLAGhow fefer b BRI Y
AB. Bot hedieh weslon@b irdadditidhsl elifickatibuRdrRhd 8 mPreficat sonebnd. HritBondRshitdinirRChGF-alpha -
TGF- al phagy, abltfgQvekeydosibdl pr ot ei ns are produced in E. coli using the TAC

expression vector system described by Lineneyer et al., Bio Technol ogy
- 596009688 e ma&Baragheconbi nant hybrid proteins produced in these
. bacteria are harvested and purified by lysing the bacteria in guanidine
~hydr ochl gr i e pgolsd fregjiens frerp the [$e30@ epitimniwsre apfiiedtg d i1 § 48 o piserherosarglup (Rhammacia LKB

t et r at hi Sigeeheologying) qauilbeatqd yyih A witen,r59 MM Tris pH SO AV NeClet ?rfé?'z@ﬂ ol iypiauie. The
~added,t o%d WY@FP’P%%" ge %‘Q@E‘i‘f&t‘“eh‘%{v&‘*ﬁz‘éﬂq iih 8 5909 NaGhgradient, Fhe frapfians
mi xtufe FEATERINCERTPY UgueR T MERBIRPAREBIARNESIATERE PHEM gEN e R0 and storsd at
reconbi nant hybrid TG al pha .- PE[err] proteins are separated using ion
exchange pglppat ogr aphy fol I owed by size exclusion chronatography, followed
once agaPn—gyEi on exchange chronmat ography. 45 The purified TG al pha -
- PE[ erg] hy D dafhpl bokEhrélSin RdsQnaWae hndMRRISE Sl sdefropiiibielib ShsarEiBs St LYURED 261 in 50 mM
- bet a- mer gidHepAt 08 BRla-meRapteHiHdRd wAsRdRREd Givb a Bt mbibdrktid Svde@E tlSordtital huribBd oré-bididnbnatdhe
hybri d ppoumipfestt inwaaifotdrasainple Ofhe Gaattior WaLalibaitdipteed o 183bliry at 4£d)attef @hieN thrRdhe
hybri d peation wes ditlysedagdi)staC 10000 ol egdegsaof ghysidibpihly Buferd salibélangsofed AIGLO°C. '
chromat ography to isolate highly pure TG~ al pha - PE40 protein. The precise
~detai¥s of this purification schene are described in Exanple 2. Once
purified and refolded the biologic activity of these hybrid proteins can be
. characterized using the ADP ribosylation, EG- receptor binding, and 50
~cell proliferation assays described above. An inmportant utility of
TGF-al pha -PE[err] lies inits ability to bind to and kill cells possessing
" EGF receptors. Many human tunor cells possess EG- receptors and therefore
are susceptible to the cell-killing effects of TGF-al pha - PE40. O her
. non-cancerous human cells including keratinocytes possess EGF receptors and
~are also susceptible tothe cell-kill- i né activity of TGF-al pha - PE40.
Several human di seases are characterized by increased proliferation of
" keratinocytes 55 including psoriasis and warts.




The: f ol | ow ng exarrpl es illustrate the present i nvention w thout, however,
limting the sane thereto. Al of tﬁgoe’ﬁﬁ’ Bhtic reactions required for
nol ecul gg bilglgogy mani pul ati ons, unl ess otherw se specified, were carried

out as ed in Maniatis et al. (1982) In: Mlecular d oni ng: A
Labor at ok s NRANA recditlrthry PRI disted Bh BRI PEESEna a0 DRRV3B3599B1 EXAVPLE 1
Pr oduction a PE40 fusion oroteins: 5

Product i onTdewe‘f,dhgﬁnmégggm WasldoRdhBEQT UdRGlhfae st bynthiciifinicRbides ke itedlby bé-ed
in 1 L sbalkdied das oldctlar2ROciliaddiiddy 82bbolatort 1088, hie RiReR TaF-albRdgdne Wad didiikd into
anpi ¢i | | juz-at DR irdm theSUCET0 dohecoh@Rig RPRBIne PRI TEB labhwaa Redndans sptahdiEco Ri.

r eathed TheGigestiangnamyd a 5 b INA faggeat cntabipy 5165 pUD $9 dhe thadSpoaidrtel 0 GE-alpie. Therzad kb
concent risigment wadpudfiedivid isblateeby géi dectrnpisordsiscAnded Riso Spbil digdraclectide casbettpywas synthesized.
cent g f u@msvmtic@sse®®dlﬂphmamcbmicmdbblgui on protein The cells were lysed in
8M guani di ne hydrochloride, 20 .mv T 8 8.0, 1 nME A by stirring at
roomtenperature for 2 hoﬁr‘sCG%GCngTg WQFG¢QTGE§G T ught to 0.4 M sodium

sul phite and 0.1 M soslruMAchaTGGm%ecmcaddirngmocrmms5 reagents and

t he pH was adj usted t The r eact on vva
pr ocged : t For e Fﬁ'ﬂgq "8"’?"8? °ais°%° °d5 'il fedﬁ'ﬁljt't 0 mqrm
20 %go s§j wer cmg -

i e
S

vol une og Hﬁ s
uétho, WAQ Jgesemw n &d% vﬁwtch 4 Qﬁes%p thMeﬁ: cofNY

mM Tris

undi ssol S tﬁ@f@ﬁén&la BRSTRAINED. WiereBidh Hp i 13har ol D1 261
m nut es. m@%’é& SR BUCFEveaior NRR TIRCPEG) s AR auaﬁsdd SUEREERALRIAL ot B, 0M
t hé~pr evprussusH smsmmmaht B § Wasatigdedtusihh NEST IAN efsds tHoh QuieRAdI6A his DNA by
( Phar macuistg kHéBiahidaait cadniond @ gig KleAdw feacticiiMenidlis,at 810 swprd, p.113)/The ah-eried DMA Wasitisenp H
8.0, 50 subediaGh aadcon digestian witt BErod tolgemdratard Na keEco Fh® Neell (finsh endesi) fragsbre donirtinig
t he @§ui PE.bTae TasmipharsTHITD It | fragent((168 bk wasigatediethes: 684 LICNVectar. Enfiowieglovamight
evi denceitiobaion e 3XBBooBie Neg dfmiederd PF.i NA Isaaeti e asdesktp iggtion raipre. fbis second
equi | i briigetop assliewed o pegeet pvegjght Eheﬂlmaeeﬁcmfodupm@saﬁew%'euafﬁm %103@"3 C'mes

protein %a'emm tﬁFe%Phﬁ%ﬁﬁm ROUETP werpidentified bah@meﬂqw fs‘tw'a@s'ed ep7 Bran

and thenf 'B’Ef 'sa'ag? TP‘T R-qnbpp 7 ?, '

ym 3¢° ne‘ﬁﬁ; ’9‘8‘ B : e Qs
m S) V\BS erlagt on ls tl mn 80

Bi ot EChn@ct te w én% ﬁ«CQ _S%I

NaCI at lﬂ 4le8 Gsi l lectrophoresls

ddi ta 0 eﬂ@émh eH eeabfersvtw feamams%em.gaiea eqﬁa fﬂéh%n@éa 16 Sécfl Th Piadfmldigteuted

C ont ai ni gGnidilghior Withded to {?d%étgmawt 10Y a1y, CHYRAcBte PIGIRL Bshiainfhg TGF-EbHaP PBJ, War identified by
Chr omat ogbaipaion B8 tdQsd @dvd 4nd Gbduertsd. frr@Eldre Rentahing0ke EdkrddEBnswbdtich W3 HameLipTAC a

1.6 X AOTGRsV-BE&CpHsaemiE gorlasaby (hBvaiaipalatand iKEbpRBied InBEW D TBEAUCledtE seuence of the

equi | i brambiechciicodon£dflther RS ;alpbd)- PEy} Misiorepriabih BncBded FOhaPIABNIIGF-54PE4R ONAGve depitied ibf
. 7. M | niahleRcThe Fhigo anis seqnanca@acodriidll the TAF-STPE40@enedashbwiin Z8ble®n buf f er and t hen

ted wwth a 600 m 50-450 mM NaCl gradient. The fractions 45 containing

the TGF-BEiammaS. PE40 activity were pooled and then dial ysed agai nst 50 nM

" glycine 8H90and stored at ) . )
; onstruction of modified versions of recombinant TGF -alpha - PE40 containing DNA clones: Substitution of alanines

45  for cysteines.

TGF-alpha - PE4, aB:

The clone pTAC TGF57-PE40 was digested with Sphl and BamH! and the 750 bp Sphi-BamH! fragment (specifying
50  the C-terminal 5 amino acids of TGF-alpha and the N-terminal 243 amino acids of PE4) was. isolated. M13 mp19 vector
DNA was cut with Sphl and BamHi and the vector DNA was isolated. The 750 bp Sphi-BamHI TGF-alpha - PE 49 fragment
was ligated into the M13 vector DNA ovemight at 15°C. Bacterial host cells were transformed with this ligation mixture,
candidate clones were isolated and their plasmid DNA was sequenced to insure that these clones contained the proper
recombinant DNAs. Single stranded DNA was prepared for mutagenesis.
86 An cligonucleotide (cligo #132) was synthesized and used in site directed mutagenesis to introduce a Hpal site into
the TGF-alpha - PE4, DNA at amino acid position 272 of PE4y:



-20C. Refol ding 50 A sanple of the protein was thawed and diluted to a
spect rophotonetri c absorbance at UVERS935%9B1 i 50 nM gl yci ne pH 10. 5.
Bet a- mer capt oet hanol was added to give a 4:1 nolar ratio overthe

t heoretical nunberof $ sul phonat ea_q. pc Eesent i.n the grotel n sanple. The
reacti on was all owed P4 FIEEACACCITTAPGCRET s 34t (2&18Pt #L3¢Hi ch time the

sol ution o SHn@q¥enEor kA Glectdl a%%l ga HLS'&Q}{&%Q 59 0, | om phe-
buf f ey edypa |h5‘t€ RS, PrlePhuBiderabic was! ormed s nt;%g%?% 9@75%-753 1982,
Const r uct'i @RarRiidate SRTEBMARRY thd Ny cleRiBEpal 4B Wvad iEtidide axﬁaﬁhwa&b validgls 43 pkdbéhcdof
The ; TG hé Ritated J¥Aetic S80S, THIESonE KBSHhdnGiWRNISABANE Ball RE fodp F&rient@beching thd Eltbrinal
ol i dehucs eniké 4136 of TBF ARBCdnt e t-1brhinB)XTro ahiR®@aoili BERE ,£4nd adntaininlye @ W iatFodadad Hpal site
Cel | ul ar wdsiislang gnd3uirRR&Hb3O0Nto the Bent PTAC SGESTIREAEblasthid BGhe Sphphedl sitperiactathost colise d
i Nt 0 1 UGvek&tran8dirhed, b camtitidieciqpeiigasiBlatet antids amidANA wagsequeced insaethat liscame contained
TGF- al phtae pversr diogbisent BNAvVForizopriente this clonewes famed ATAS TEFRTERENP-132. RJ6A ERER7 EE4R1R2. 8
kb DNA fwasgigesiad with firhhiandiHng) aed 4 3.95Kb PNEIrdgn@ntyasliselated. & syniheficroligoppclgptidaezsseie (slipg.
The 2.8 Ki§Sispangingthe Ciaraingl & pmine agifs antEFraipha andde Nygrmie] 32 amise aqids ot edrtd §ontaiing
Eco Rl t¥hipH Hpal gemrgtivR REFRsisHEhopzeg spd spled i e SPHNESAG BRFSTIEA0-19% ) s
syntHetic cassette had the sequence indicated bel ow

5' - CGGACCT CCTGCET CCGGFGRETATRE TS CCCR TCITRAERGCAGRARCCTS ‘

For conveni ence, 3t f@rﬁc@dﬁ@&%&b@@ém@@c&%&éfé&%c&@ﬁ:cﬁ@é@éc&@cm@@&écﬁc&e 57 was
anneal ed and ligated to the TG-al- pha containing 2.8 kb fragment form ng
a cingularized plasmd. C ones which contained the cassette were identified
by .hybri di zat i ogcdcscrechcateduticedrecasacyrre3S7 DNA. The presence of human

TG4l pha was cQ [,N0e, Seq l\so confirmed the
presence of a ne %dceﬁﬁ%éﬁ%c%ﬁ%@esat tﬁeﬁgp% )of t he TGF- al pha
sequence. This sligplusienitidicasseasrcbrpbfafedal chdnge in THeIAE-abhd ; PEYs ONA sgBa ttt@cttotintspeclfing D
[11 @hd dystpind anmresidue g2a5ened agleciied Glnbbp Faracpmenkbnoeothis PBsmid LINAI wgs tchiied pTAC
TG al phEGRFEREAN- 1RG5 Bastedal BAs) cellswesssanaiaines with pTASITEF STOIPE401 33)18CDNA. Gangidate clones
di gest edwas 'ldkntlmd ipDhybridizaionglisgiaiest 4R thainplesiicddiNAeras sesengedio B8urhatjloeniaingd {he eroper
DNA. The" N‘E)NA was | solated from I asm d VC 8 Chaudhar et al.

was en®

Kl enow r c,sf“'f ‘B’H"’T‘Wﬁﬁ?"ét‘ﬁﬁs"" peizg ‘? nd '%‘lﬁ%r?"a‘he ?)QSL'T:?P‘C é%f] %’?%ﬁﬁ’éd DNA was

-then subj ect d 3 kb Eco
0,51 89, AR RaaRRE BRIt Ao lochiBRBiefond: 3 Kb Foc
H| NDgk 11 to BspIIGCELAGTAGAECICEEECIROTCARCCTIGTISACCROSTBECALCEETAGECRARS. 19vect or .
Fol | owi ng overni ght incubation, the 1.3 kb EcoRl to Nde |I (flush ended)
PE40 DNA fragnent was added to ation mxture. This second ligation
“was al | owed SCWEEWCSGE?%CQF?GCG?H%&GFWWSH GAACGASG S product was t hen
used t o tran3tetcealtAGIF8GAGHTIGEACTUCOGEICCCACAGTACCTIGCTERAGRIr pSra(b iddEfe4z) i n
%l\ﬁ- ¥ were identified by hybridization to radiol abel ed TG al pha-57 PE40
'_ and t h@hippligenueleptidetch$sstieshanges thesegdon spebityingcysteifidmt re§idie-287 goithat tB§FcopMOW srgcified
" renpved $pninm foneonysokence dhis raiatest plagmid DNAvas falied r3HC BOFS7(PE40132AR3. 142 Hegpriabipsiicelln
- descri be¥®® fPW@Pdé’ pis gipsmid and caupigaterelenes erly ‘W@GMQ‘B’S‘"@Q@H‘* cloppgavere isolated

d ei N e t it t ned: thep! rr PTAC
. TGF- al Ph?%F%i'P 4q( ’b f 9098% F 'é%t“@ti \ﬁP’?ﬂ ‘ﬂl PFD 1°P‘i ys%‘ﬁEf 8{3‘1‘
O Sl Tyl H&"é‘i"%ﬁ %:@L@ é?Fﬁ o e
“(Mani ati s e?pha 40 vec or vvaslp e's q'l and
- Eco RI. fgd hpgnqbwas gener at ed on the digested TAC vect or DNA usi ng
standard Kl e‘?\%w réaction conditions (Maniatis et al., loc. cit. The 2.7 kb

flush endednydsmb pracassi-eeab ahsifibettsd vite SgHEAndBLRGTh AR B0 BISSphI-BaRPil fragrhbif? (shdclifing
ended TGhe ehdatinal bdmiftizicit &fraF-apigi BAdihe MaSmihdl£82 ahing adide df HEQ,) ivitasofated 3 3@p tha@ctdrAC
vect or. Divewgalcatain SphigedBsiad &d the yectohDIEA wak §élitédITheREDp Spte-Barhid) TGF-alpisf- BE girabMert09
. cel | s. Ceasdipaiatino bé Mr@ctordNAzvemightiat TER- BeciptishhdsiteRieertransiomaedavith tis figatidn nabxdury
55  candidate clones were isolated and their plasmid DNA was sequenced to insure that these clones contained the proper
recombinant DNAs. Single stranded DNA was prepared for mutagenesis.
An oligonucleotide (oligo #133) was synthesized and used in site directed mutagenesis to introduce a Bstell site
into the TGF-alpha - PE4o DNA at amino acid position 369 of PE ¢



hybri di zati on as i nd| cated above anoé'%e&t;enced The cl one containing the

desired construction was nanmed pTAC SBEBY. The plasmi d generated by

these mani pulations is depicted in Table 1. The nucl eoti de sequence of the

am no acid codons of the TG al pha - &Oj‘—" rr] fusiaqn pr/ laﬁ n encoded in the

pTAC TGF-57- PEA0 DNA abé Géﬁﬁé’ﬁ@@ ACTZ0 é°2113Pné‘ ho acid sequence

encoded by 06l iRl B4R SENSI s LA oTAPLRe3 ok AEBLAEn SeaBpBEL FolifbO"
Al p A8 Con ®

of nogi f, VETETons 8f rec al ni ng ones

Subst i t Ut | bNATcioRd d%ﬁ‘thlh\ﬁ'gihé‘f@Wlﬁ:rQétﬁ%ﬁ Qte%éldentrfgg 1601ailRliighd sedubrcsd 15 drdBe thd Prsence
cl one. pTHGhe o raddmbifbnYEA. §hiSsHe Wels Nixt dibe Mnhaﬂzﬁ afePehTtesREtEn bi2fineé D128y insert
SphisBarbha frs matta.r(ufgmmetv?/ kragtecbisitell B viers isBI518A A1dlligalod i SYAC AGFEFPERD that had also
TGF- al phpesa BidestdaavitiNapap ariti Sam [Bactérd) rBicaIR wakitdssicrhed g @)cantitiste ik vk @diatedviing sep|
9 veob or qushiad weissuiiat the plopdopdedbmbiract OB presedl Mids nveaiyicoatedPASMIEBNA weB|calleg ATAC
The750 bPGESFHIE4BAIHI wab GigestddpiitiaBstelifah{l Aral dnd 2168 Pimexator Dittsirabmerawvasdsolatetio the M 3
vect or DNA Adistefl ta Apkt oliganuclesfidercads@te (Bge #156)i vk synthedized whithsspammpdthe regins ¢t JGfalgha -
wi t h t hi BEdoidejeted from the pTAG TEFS7 &AM 3alore digesiprbwith\Betplbarid Aol sastsiction prrymdseThis cassette
pl asm d EJF%PMES“’E‘EQ‘&@%W%PC?%@H‘% apdhpel qomestiele gdenes cont ai ned the proper
recorbi nant DNAs. Single stranded DNA was prepared for nut agene5| s. 55

An ol i gonucl5eoGTEACCITCHE CECHTLGRICCONGOCSSTOANGHTE QESEL G B'site directed
nmut agenesis to | Jtic " rd 43Nyt
am no acid positi on%gﬁ.@d@esr%%g E?A%Tg%@% %1 5'?%191@& >
CFWCGFW I%ttdgcass ﬁéh'algégd thgléiggs f&n teings ot reskifdd s %3&5’5 §ESIIJE%dons pec-
di r.ect ed.f,mgfaﬁa SBilgohudiébiia etfé%‘éé‘%{aﬂg%dﬁ e85k aw%sg t/ Bacteiat hdsftdiis erFém
Phe~'5  (ioRled RddhdlRe LGS WEEisoilRn 3@9&%%&9 M@%eB%BJr%Maﬁ@Nﬂ%ﬁrés%
by W nt efhielewlcreatedBliAIEIhe WA lldDSTAT FEFs¥ LR 0-133, 1582 R dhcddds theCricP AL L, Alafdri@ith
t he new pottCsyeraihach Ibfaats: Rblhdd Wodanings) Irgdrdisle, fNdlvirg SRuUEHECIEule desé et pratidisiy thl mod-
pr esenceifiad vetsivn o TIGFadpRa - BE;p Bichlid SEFHHIBHAG BE 4, [Abi Fhe @nidit @cid\&Guenbeosmcaiad byvthd TGRS
and Sal | phafPEZ A depe i shegmbisblespeci fying the C-terminal 5 ami no acids of
TGF-al pha and the N-terminal 70 am no acids of PE40 and containing the

new y i nT@odlehec@E4gbil site was i sol ated and subcl oned back into the parent
pTAC TGF57-PE40 plasm d at the Sphl -Sall sites. Bacterial host cells 10

wer e ¥r ansfbe HAG TCE5%2R48; id gacedingIGF 2ipbat P m?BWP%d' ‘H‘ih alqqa Agl and

sequencet rﬁ[fﬁ“"la §t§rK€ "?"H’ mgg\e @bfﬂnthaf’w@cf GF Y 155 P'é Fofing F CORipba

For convg e‘?‘f’c 3 t N s °ys‘°'r":r:§ﬁzgne
es

TGF57- PE; %E%?b n%u és ‘* @Tl ‘?Eﬁ Lyb. u :85 tn

was igol ‘ih%ié tSé\ to%ril EH

the Cte rfEbn arBrngr aFéE 'aTFh Ach agdusy

of PE[ er fhrsipga6: 021183 {18, 1B esfnm?@# an aepeta Qariak@ikh 816 BRkRIngS4H u&md

ligated t@akdrg t@ﬁl&b@@ﬁﬁ—ﬁmﬁgf\ﬁ\e}_ 57dl&ﬁ@%&§ﬂencl$ﬁre@escnbsd previously this modified version of
- CGGACCT CraikiptaA PEfliddaisd EACKHKaIBE fy @b Thetrihd Aoidsddubrcb endolied bipthe TGF-alpha-PE,, ab gene
5T ACGECT sehdsandaiies. ACCGCCT TCTCCCGCCGT CGGACCGGCGCGACT CGCECET 20
GCCTGCACACCTGCCCCTGGAGACGTT 3" GGTCCGACGT GTGGACGGCGACCTCTGCAA 5
"(oligo #EERplEMi s ol i gonucl eoti de cassette i ncorporated a change in the

- TG-- al pha - PE[err] DNA so that the codon speC| fy| ng 25A cystel ne ?t

resi due Sgmsiriction of medified vaigions of racorpbinanhTGRalpha gk : :
cal | €8 ﬁ@‘ﬁGFS? PE40- 132, 153 Bacterl aI host ceI s were transforrred with

_ PTAC TGFS? 1PE %h §£40 §.3ré?¥%a-9é4o%, del'G(l"-'l-a%ﬂa-ﬁE‘o ab can also be constructed by removing the

cysteine residues at locus "A" and/or locus "B". Construction of these versions of TGF-alpha-PE,q are accomplished
identically as described in Example 3 except that: for TGF-alpah-PE 4, aB oligonucleotide cassette 153 is changed such

50 that the alanine codon intended for position 265 is deleted and oligonuclectide cassette 142 is changed such that the
afanine codon intended for position 287 is deleted. For TGF-alpha-PE,q Ab oligonucleotide cassette 155 is changed
such that the alanine codons intended for residues 372 and 379 are deleted. For TGF-alpha-PE 4 ab the DNAfragments
used to construct this recombinant gene are taken from the TGF-alpha-PE4q aB and TGF-alpha-PE ;4 Ab gene described
in this example.




were identified by hybridization, isolated and their plasm d DNA was
sequenced to insure that it contai ndiP 988389 BJer reconbi nant DNA. pTAC
TGF57- PE40- 132, 153 DNA was digested with Hpal and Sall and a 3.95 Kb vector
DNA was EXRia®4 A 30 synthetic oligonucleotide cassette (oligo #142)
spanni ng

Sal i nﬁ??PP‘g%é"a'l‘gFt%g&ﬁé'lghas e ﬁ%ﬁfﬁ% B Ft SE? S e ) B B Al
A

TGH/ P§40 132, 193 TGF-alpha - P
AACCCBTCATCLREY %ﬁ s hen craratterzedic
TTGC,SG‘C.AGE (it ‘ 3'\bird il oS 4 tactor receptor on A431
AGCGGCTG@? (héripfahitddieled SHa6KHs Ghilige ki DR rhedbdreddin MTT cell proliferation assays described
ACBECEL .u{w, (oligo #142) This
ollgomucleotlde cassette chanqes the codon_specifying cysteine at residue
287 so thatf this codon nd)wemamteadmhmmneEemmmne st CHLLKILMMGAY ed
pl asm d DNA was cal | ed p] - crenrat t95 T
wer e transflorned with thi } { date clones widr-e—i-d&it-fied by
hybri di zat i{ J@F-aPhedEscABones were isol at e®@nd their pl asmi|d DNA ¢&s
sequeliced fJGFraiphe ™ lit contai ned t h&8%roper reconbi ngnt DNA25 The pTAC
45  TGF57{PEEQIPh8FELG® 142 pl asni d encod®s the TG al pha}- PE[ €ft] varj ant
with both ¢yiSFeipheesPEadabl dcus " A" repl aceddhy al ani nes. Therefor &2 fol | ol ng
t he nonencl ature described previously this nodified version of TG al pha -
PE[ ery] iEzangd6ed TG--al pha - PE[err]aB. The anmino acid sequence encoded by
the TGF- al pha-PE[err]aB gene is show in Table 4. TGF-al pha - PE[err] Ab: 50
The\.gl on&ubstaton PEBT tanEl® agents” thatcdhing ot apidermalgtth fantad reprpierior th ER a YeRin h
Sphl - Banfif ﬁPbﬁg’rP@mab(spem fying the C—term nal 5 am no aC| ds of TGF aI pha
-and the N-term na 2 m no ac s PE rr |)c was

vect oss ytiliy, *'9 in b'ﬂ lgo ai.g r ceptors
‘ that
rhrdh b el e Sl i fﬁmgﬁf o %;s, Bft T
vect or D%sa%é{h”alc ﬁ irﬂ%}v vir ggiac@c the e%& &n fv\}aﬁc esis

1t inia virus

t h| s I i
Ao Uﬁyﬂﬁiﬁ g’tgrote% woﬁe\;eﬁ%f%a&hgs%%n&ar RBE tﬁ@uﬂ&dﬁthéi&do PES,, e HBES

reconﬁh na,grtenhgm P bAdNRIABBIeRE B Bals Sl sdsSig dBidbrMaIQRAiEIor Mbptors.
ol i gonucl eo'tl (oli go §133) was synt hggllgged and&%;ed gleguy te directed

nmut agene$xamgi®z | Nt roduce a Bstell site into the TGF-al pha - PE[err] DNA at
‘amno acid position 369 of PE[err]: 7 EP 0 383 599 Bl 5

GACGT (GT GUSOTiGAlRIR! “targptingpgente! 8i8)binGirectreoesspgisen cemmdlian delisionthe TR eipbs diamaineb
‘'t he convdg§ialpha ¢fEsd he serine residue at position 369 of PE40 to a thre- 5
onine. A DNA clone containing the newy created Bstell site was identified,

‘i sol at ed anftis &kpHesredepd that 1aif W’t'ﬁ@’eﬁﬁ%’éé}?@@a@?ﬂ of Hie PE!OGW" ?‘é&ﬂﬁﬂ‘ﬁ'ﬁfaﬁ’f?te'“s

DNA. Thi §etmswg4wag °*h‘°é>‘<‘ﬁf9?}t‘ gere T B SRR eon
o oF e ST e R il 2'5”" P,
t

Apal aaﬁd ser; e'n?'a"ec e'fgrg PSRRI raﬁs orrr%eéo and & § d g%‘;ga 3t(‘)ne

‘was i sol ate % P uenced to insure that the proper reconbl nant DNA

was preseRbmpiddl S newly cr eated plasm d DNA was cal |l ed pTAC TGF57- PE40- 133.
1t wa® d| ges ed with Bstell and Apal and 2.65 Kb vector DNA fragnment was

i sol at ed.pidgidsdigly bf TGF-Aihal- PEA0 fB@B4IGH RiahBeraihagsst t e (ol i go #155) was

synt hesi zed whi ch spanned the region of TG-al pha - PE40 deleted fromthe

PpTAC TGF57- Biingthe t8Braiifestive askay Mosschann £ Imnidsdl.ddethode®d: 554681983k TG F-alptai- Bifyo ab readily
enzy nmgs. Kiled the lumes karatigocytes used in the assay. The concentration of TGF-alpha - PE4, required to kill 50% of the
: keratinocytes (EDgq) was 11 nM.




al so- specified the nucl eotide sequen and Apal conpati bl e ends.
15 5 GTGACCCTGACCECECCGGTCECCECCGGT%ER@%?@S&EECC 3

GGACT GECGCGECCAGCGECGECCACTTCGACEE 5 (oligo #155) 20 Thi s

ol i gonucl eoti de cassette changed thngggFﬂf for cysteines at residues 372
and 379 of PE40 to codons spec- ifying alanines. Aigonucleotide cassette
#155 was ligated to the 2. 65 Kb vector DNA fragnent. Bacterial host cells
wer e tg ansforned and candi date cl ones were isolated and sequenced to insure
that the proper reconbi nant DNA was present. This newly created DNA cl one
was gall ed pTAC TGF57- PE40- 133, 155. It encodes the TGF-al pha - PE40 vari ant
wi t h'™ot h cysteines at locus "B: replaced by alanines. Therefore, follow ng
t he nonencl ature described previously this nod- 25 ified version of
TG--al’bha - PE40 is called TG--al pha - PE[err] Ab. The anino acid sequence
encoded by the TG--al - pha-PE40 Ab gene is shown in Table 5. TGF- al pha -

PE40 ab: 30 The pTAC-TGF57 PE40- 132, 153, 142 plasm d encodi ng TG al pha
- PE40 aB was di gested and Apal and the resultant 3.8 Kb.vector
DNA fragment was isol at C TG57- PE40- 133, 155 plasm d encodi ng

TGF-al pha - PE40 Ab was stedﬁEd\O sal i am Eg ﬁe resul t ant
140 bp DNA f ragnent cont.;nl‘ ! B at am no
acid residues 372 and 379 : =P Lalblet se two DNAs were |igated

t oget her and used to y,2.08 i date cl ones were
i dentizfi ed by hybrld'A from35 pTAC

squehPE40 133, 1550 / maﬁ;‘? and

ced to insur
new y created o §

pres- ence of the proper reconbn
was cal |l ed pTAC TGF57- PE40- 132,

This plasm d encL@’< the TGF-al pha - PE40 variant w th o8 | M Ccystelnes
at lo& "A' and );‘f'eplaced by al ani nes. Therefore, t he

nonencl at ure -f't’o‘n previously this nodified P al pha - PE40
is called T XX - PE40 ab. The amino acid seq encpll§ 'Py t he

TGF- al pha- P% 1?"'»“ gene 40 |n TabI arrpl e structl n of
nodi figed ver ch‘.,ﬁ recofi é % I Ni NQ =ik ‘QAMSH

Sel ection of ¢ "5‘\ e 45 %residues al pha- TG al - PE40O

and TGF- al pha- Pu%'§;b can al so be constructed by renDV|ng the cystelne

residues at |oc XY and/or locus "B". Construction of these versions of
TGF- al pha- PE40 ar®&’acconpl i shed identically as described i nfExanple 3
excepts that: for T&-al pah-PE[err] aB oIigonucIeotlde cassgite 153 is
‘changed such 50 A on 265 is

del eted and ol i gonucgotide cassette 142 is changed such/that the al anine

imt?nd%d for residues 372™%
ragnents used to constru i i gene are taken fromthe
TGF- al pha- PE4A0 aB and TG-- al pha- PE peg®fie described in this exanple.
55 8 EP 0 383 599 Bl Exanple 5 BIO|OgIC activities of TGF-al pha - PE40
AB, TGF-al pha - PE40 Ab, TGF- alpha - PE[err] aB, and TGF-al pha - PE40 ab
proteins
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5 ; The hybrid fusion proteins TG:=-al pha - PE40 AB, -TGF-al pha - PE40
Ab, TGF-al pha - PE40 aB, TGF-al pha - BB 3359983 were expressed in bacteri al
hosts and isol ated as described in Exanple 1. Each protein was then

characterized for its ability to inhibit bi ndi ng of radi ol abel ed
epidermal growmh factor to the epidermal grow h factor receptor on A431
cell nmenbrane vesicles and for its ability to kill A431 cells as neasured

in MTscel | prohicberbalstsarecf ey ruRadrbdtedaBt@xiaettaérrcredirecatahdcanicany tabl e

summari zes the b| ol ic acti of _these protei
PACTOR, RecEPT o B it e R achEarRiopdRaRRe e Rh e g dScrarc B iiibact e
EC er pM TGF at et TACTATERELAONGAIBGCGGCAGCCTGECCGCGL TGACCGCGCACCAGGE BIGGLACCTGCCGCTGGAGACT

47 15 %ﬁ%@crgt@%&c&%cs&crssemcncremcmgc]mcmccas?@éiscsacmrcccccrc

25 TGP?al pha -
151 TGF- al pha - TAGETRGCGSERCCGCTGTCGTGEAACCAGETCEACCAGGTGATCCGRABCGCCC TGRCCAGCCCCRBCAGCRRLGEL

392 20 Exanpl GAc@re&t'a&kté«kﬂct&i‘cciﬁcc&i&t%scccfré&ﬁ%dcﬂﬁG@Qﬁéﬂté&d&h@k@b’rT@d t0
t he epidernmal growth factor recegtor | pha

B L e T
bi nd to and Ki | 6TearécECcqaerssoBemBAIAGLGEqRRTECICHELT GGaGCatMAtTAT CRCAC TOGCACeBREeTEOLE. Ot her
targeting agen dified
PEA0 of the preChsrceaRu Bt FleobebieRa St et R Bt B e .
t he genes for eﬁTG@%ﬁGﬁFCGWGWHTGGM@’FCW@@%@W@CWWJCQSHUE@C$GGbr ona

virus growh fa@ie@écscdéém&d@ﬁe@(@%hd&t@ré’rbéc@@ssﬁ'%&\&h‘?cd‘c@dé&@icc@s’t@crb@cﬂcé&éed to
theigene for PE[err] and used to direct synt hesi s of &rqernnlgatrovwh

factof - PE[ er r JAC “WQSWFW“CGWT@“ FRECHT B QT PSR CIATETRCCSERC
factor - PE[err ]ucccﬂ;tcecmeurmcacAmcmsAa&rssc@tct\o@dasa‘cmt@teascraﬁkmﬂhnhwar id

fusion proteins [ he ons to
PE[ er r2f descri béﬁﬁéf‘{gwch%?%&gg“?%g&ﬁ&ﬁ&ﬁf@ Gef%gcgg&gﬁ‘ﬁ%?ﬂhéfﬁgéﬁﬁf usi on
proteins to cel Ic@scmmgﬂamgmspcnmscmctecwmmmwsusmcmcspmmcrcmemp| e 7
Substitution of ARG S On
mammal i an cel |I's o ceeﬁ'ii%l: aIc c@%@ﬁ%’igr%&é’#&%&d@f’nsﬁ G&E% eédrg &k&lrs to be
under s} ood t hat G‘Eclﬁf%“i’f‘i‘\/entl on is directed to nodi f| cation of the PE[err]
domai n of hybrid fusion proteins between PE40 and other "targeting agents”
that recogni ze specific receptors on manmalian cells. For exanple, fusion
40 proteins fornmed between proteins and nodified PE[err] of the present
invention of the general formula: protein X - PE[err] where protein X is
interlseukin-2, or interleukin-3, or interleukin-4, or interleukin-6, or
platel et derived growh factor, or any other protein that recognizes and
binds to a specific mammalian cell receptor have inproved binding
properties to their respective cellular receptors. Exanple 8 Bilogic
Activity of TG al pha - PE40 ab agai nst human kerati nocytes Using the cell
riol | #&ration assay of Mossmann, J. Inmmunol. Methods 65: 553 (1983),
Té=/al pha - PE[err] ab readily kill ed the human keratinocytes used in the
assay. The concentration of TG~ al pha - PE[err] required to kill 50% of the
keratinocytes (ED[err]) was 11 nM 55 9 EP0383599B1

45

50
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[err] 25710 EP 0 383 599 BL TABLE.2 5

ATGGCTGCAGCAGT GGTGTCOCATTTTAATGACT 958\ CACT CAGT TCTGCTTCCAT GGAACATGC
e —
T GaCT GCT AT GEOCGAAGAGEECEGCACEC S o AN AR SRS 1 oA CCTGOOGCTARAG
#gmégCGTmTC@EAWHﬁAAMAUG@A&AGTmATmGGT&AmTGGTCGCC

TA@M@@T@M&?@@@&WM&%&G&&&{A&G&
MWWIWWW%WWM Wﬁﬁmm

TTC 252

mmmmmmmmw@&mmm@mm
&CC 15 r Val Gly Ala Arg Cys Glu His Ala Asp Lev Lev Ala'Ala Met Ala Glu'Gly Gly
GOTGART EAGDGE0GACGOCCT LT CBAGCECAACT ATCCCACT GROGOGAGT TOCTC

mmwwwrmmmmwmm@mmm

CTGGAGGAGCGCGECTATGTGI TCGT CGECT ACCACGGH&CCT TCCT CGAAGCGGCGCAAAGCAT@(ET CTTCGEC
GGG 246 Arg His Arg Gln Pro Arg Gly Trp Glu Gin Leu Glu GIn Cys Gly Tyr Pro Val Gln Arg

WGCCAGGACCT CGACGCGATCT CECGsGT TTCTATATCGCCCECGAT CCEECHZTGECCTAC

TAW@WMWWWM&%T@M@W
TCG 333

éGC 25 Asn Aia Leu Ai §er ProGA\y Ser E;y g’ly Asp Leu Gly éi §| He Erg él El g GATC
" CATCCGCTGCCGCT GCGCCT GGACGCCCT CACCGRCCCOBAGGAGGAAGGCGEGECECCT GGAGACEAT TCTCGRC
TGG

mmmﬁ%ﬁ&**&?&ﬁ&%%&d&%&%g&ﬁ&f&wmc

CCG 363

TCCAGCATCCCC@%AGGWA@GG%TW G AGGRTAGCSA L GREpAPICCCCGCEC
GAG GACCTGAAGTAA 30 35 40 45 50 55°  EP 0 383 599 Bl TABLE 3

TGF-al pha-PE[err]  AM NO ACI D SEQUENCE®340 -4 -3 -2 -1 ' TGFa[é&F]

6 35 Val Ala Ala Gly Glu Cys Ala Gly Pro Ala AshGed/Bly Kdpon1dlLev MuaGtValirg Wel Ser

| ?68 Phe Asn Asp Cys Pro Asp Ser His Thp,G n Phe Cys 26 a3
Tyr Pro Thr Gly Ala Glu Phe Leu Gly Asp Gly Gly Asp Val Ser Phe Ser Thr Arg Gly
© _ 423 433
o/ Thr GIn Asn Trp Thr Val Glu Arg Leu Leu Gl Ala His Arg GIn Lev Glu Glu Arg Gly
443 _ 453
Tyr Val Phe val Gly Tyr His Gly Thr Phe Leu Glu Ala Ala Glin Ser Ile Val Phe Gly
“® as3 ar3
Gly Val Arg Ala Arg Ser Gln Asp Leu Asp Ala Ile Trp Arg Gly Phe Tyr Ile Ala Gly
483 493

50

85
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Phe
Ser
Al a
273
Phe
Hi s
303
Al a
333
Arg
Arg
373
Cys
Al a
403
Leu
Val
453
Phe
Arg
493

AI a
533

‘Hs @y Thr Cys Arg Phe Leu Val n du AS‘P Lys Pro Ala Cys Val Cys Hi's
[err]GIyTyr Val GIyAIaArgQ/ aAspLeu Leu Ala' Ala Met
Gu du dy 15 263
Ay Ser Leu Ala Ala Leu Thr Al a Hi s sadip 3Alolir £VS H|s Leu Pro Leu G u Thr
Thr 283 Arg
Arg An Pro Arg Ay Trp du QS IRbePBe 0 c&/éagﬁ)?gTyr Pro Val Adn Arg
313 Leu Val Ala Leu Tyr Leu Al a
Arg Lou Ser ,[Ir I 3
25 323 Asn -Eaﬂlgészfa KH§\4§L sf??,éi;@@e/fksé éﬁée{/gr&’s%%féﬁ “8 3”@“'& I)Aj alle
‘Yu @ n Pro 343 503 353 Aud8n Al a
Leu Al a Leuadghksnlety afy e.uAea Ag F1GyW voebroGry sé¥ GerPhe PYallei ARG G Rrg363
A% Thr Ay Asn Asp Au Ala Gy Al a AIa Asn Ala Asp Val Val Ser_Leu Thr
Pro 383 393 35s 533 val
Ala Ay G utkeyserAlea 76l YeuP1e AN Bro/ABP ASCR1aGly 646 PalAbia ArgUled D¢ 0By WisAr g Asn
413 Tyr Pro Thr Ay A asgu Phe
gsy Asp Ay Ay Asp Val Ser Phe Ser ﬁw Arg Ay 40 Thr A n Asn Trp Thr
Arg LeuPtocteuv@rm Loy &rotlies Agg Ala@im Theflyro 6 Glupbly & 14D Leu Glu
Tyr Val Phe Val Gy Tyr Hs Gy Thr ¢ghe Leu Gu Ala Ala G n Sersy4le Val
Gy 45 463 y Val Arg Al a
Ser G n Asp'telleAsy S Lreifra tey B3y Acs JhPrd Vel tte f'é SAr é"dv A830r
5& 55 12 EP 0 383 599 Bl TABLE 35§D\ITD TGF- al pha- PE[ err] AMsbO ACI D
N}?EA'I’A\SDI :Dreggé\l’ 0 ArgelllsnA‘laq (;W lyGA% I:r rAsﬁNPl?b grrgoﬁpe gomsglgslg{uggjgslﬁasﬁl é
Leu Leu Arg Val Tyr Val Pro Arg Ser $&r Leu Pro Ay Phe Tyr Ar¢'i0 523

2 Ile Ser Ala Leu Pro Asp Tyr Ala Ser Gln Pro Gly Lys Pro Pro Arg Glu Asp Leu Lys

50
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Thr Ser Léu Thr Leu Ala Ala Pro GQu @a Al a GIBy AQu Val Qu Arg Leu Ile Gy
H's 543 P0383599B1553 15 Pro Leu
Pro Leu Arg Leu Asp Ala lle Thr Ay Pro Gu Qu Gu Gy Ay Arg Leu Gu 563
573 Thr |le Leu Gy Trp Pro Leu Ala Gu Argifhr Val Val |le Pro Ser Ala lle

Pro Thr 20 '— WER 583
593 Asp Pro Arg Asn Val Ay Gy Tgrs'ﬁlpfae'ﬁtm?ﬁ ABIYG A8 S léﬁr_Mcﬁ le Pro Asp Lys Qu
Adn Ala 603 613 25 Ile
Ser Ala Leu Pro Asp3Tyzr Alyaﬁrg,br GAn Pro Gy Lys Pro Pro Arg Gu Asp,feu Lys
30 3% 40 45 55 13 0 383 599 Bl TABLE 4 TGF- al pha- PE[ errL AM NO ACZO
SEQU S -4 Meg Als 21a A‘I:E Vqu‘_aé[Séf rl]s Phe Asn Asp Cys Pro Asp Ser tfjs Thr Gln Phe Cys
16 Na[]%Na Ala Ala'Val Val Ser H s Phe Asn Asp QIS Pro Asp Ser HIS Jhr G@n
Phe 26 Thr Cys
Aq Phe Lou Val P GLTHSSH AR P e L Sl oap s ERA1E i fa R o Xer
TG err] [err] Gly Tyr46\/al GIyTGAha Arg Cys 4 091-7[55 Al a
Asp Leu Leu Al agAl | 8 5,263 1a 61
273 G,y Ser Leu ]2 XF‘th’) ?F# H| S éhs%ﬁll“ Lﬁ a3y |“ 'f_et ? rGou I(:"euumél u Thr
Leu Thr 283 263 293 20 273 Ara
Hs Arg G n Progiygr Ghy/aill Ma Qes! 16 £1a 6 63 MaGhE v BeuGry LTV E1PH (¥@lnG N Arg
303 313 Leu Val Ala Leu Tyr Leu Al a
Ala Arg Leu Ser Trp Asn A n Val Asp an®al Ile Arg 25 293
323 2 Arg His Arg Gln Pro Arg Gly Trp Glu Gln G312 B51nA8TA GAY Tyt exv YA 1G@drg Pro
GIySerGIyGIyAspLeuGIyGIuAIaII_e:,%rgGIuGIn Pro 343 3
353 uG@n Ala Arg Leu Ala Leu Thr Leu a Ala Ala Qu Ser Gu ArgsPhe Val
Arg Adn 30 Lev Val Ala Leu Tyr Lev Ala Ala Arg Leu Ser Trp Asn Gln Val Asp Gln Val Ile Arg
25 . ' 323 333
Asn Ala Leu Ala Ser Pro Gly Ser Gly Gly Asp Leu Gly Glu Ala Ile Arg Glu Gin Pro
343 353
Glu Gln Ala Arg Leu Ala Leu Thr Leu Ala Ala Ala Glu Ser Glu Arg Phe Val Arg GIn
* 363 373
Gly Thr Gly Asn Asp Glu Ala Gly Ala Ala Asn Ala Asp Val Val Ser Leu Thr Cys Pro
383 393
35 val Ala Ala Gly Glu Cys Ala Gly Pro Ala Asp Ser Gly Asp Ala Lev Leu Glu Arg Asn
403 413

Tyr Pro Thr Glu Ala-Glu Phe Leu Gly Asp Gly Gly Asp Val Ser Phe Ser Thr Arg Gly

: 40 423 433
o Thr GIn Asn Trp Thr Val Glu Arg Leu Lev Gin Ala His Arg GIn Lev Glu Glu Arg Gly
o aa3 453

Tyr Val Phe Val Gly Tyr His Gly Thr Phe Leu Glu Ala Ala Gln Ser Ile Val Phe Gly

“ 463 473

Gly Val Arg Ala Arg Ser Gln Asp Leu Asp Ala Ile Trp Arg Gly Phe Tyr Ile Ala Gly
483 493

14



363 -

Ay
393
Al a
Pro
40

433
Arg
Thr
473

Ala G4

599
Al a
513
Leu
Ser
543
Al a
573
Pro
593
dn.

Ser VW a Leu Pro*®EsPoVP ANl 2y oY AP A8 JroL SRS 87 4 }m 52&? §EY Rt eu Lys

373 Ay Thr Ay Asn Asp Qu Al a
Al a Ala Asn Al a Asp Val Val Ser EEP3PR599BL pro 383

35 Val Ala Ala Gy GQu Cys Ala Ay Pro Ala Asp Ser Ay Asp
Leu Leu Gu Arg Asn 403 4 . 413 Tyr

JABLE 4 CONY'D
Thr Gu Ala.du Phe Leu Ay ﬁ_ﬂpgs_)‘%(:% 5\3’% A(/:% s&g%ghe Ser Thr Arg Gy

The A n Asn Trp Thr Val Qu Arg Leu Leu G n Ala Hs Arg An Leu Glu G u
Ay 443 3
Phe Leu G UASAI Pro Ma La AIaSTéI'; Gllyi éyr\;\ér G fhespéﬂ; G}l‘égﬁ, As%SAh Arg Gly Arg Ile
&4 Val Arg Al a Arg Ser A n Asp Leu58p Ala lle Trp Arg Ay Phé'¥yr Ile
g’ 483 Asn Gly Ala Lev tev Ar val Tyr Val Pro Arg Ser 49!31.05(}’:'55”14“ Tyr EPg 0 383
Bf® TABLE 4 C&\IT II'GF al phs-PE[ err] AM NO ,X\CI D SEQUENCE Asp Pra AI a Leu
Tyr Ay Tyr Ala Gn Asp Gn Gu Pro$p Ala Arg Ay Arg Ile 5033
Thr Sefrtgu ABMLE Ala AbaiPioctiu lagal AV @y \@L vaTy6luMah LRr Dle/Slg HEEr Ser
Pro Gy Phe Tyr Arg 523 g5 33 Thr
LEy Thr Leu Ala Ala Pro Gu Ala Ala 8 GQu Val u Arg Leu lle Gy H's
Pro Lev Pro Leu Arg Leu Asp Ala [le Thr Gly553 Py G14_Gly Py Gy A1y S&P@‘teu Asp
Ile Thr Gy Pro Glu Gu Qu Ay Ay egg Leu Gu 563
Thr Ile Leu G Pro Leu Ala Qu Arg Thr Val Val Ile Pro Ser AIa Ile
Thr 20 Thr [le Leu Gly Trp Pro Lev Ala Glu Arg Thr val Val Ile Pro Ser Ala Ile Ryg Jhr
Azp Pro Arg Asn Val Gy 61y Asp Leusésp Pro Ser Ser Ile Pro Asgetys G u
Al a 603 Ile

30 40 45 50 55 603 513

25 Ile Ser Als Leu Pro Asp Tyr Ala Ser Gln Pro Gly Lys Pro Pro Arg Glu Asp Lleu Llys

50
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EP.0383599 Bl TABLE 5 TGF-al pha- PE[err] = Ab AMNO ACID SEQUENCE 40 -4 -3
TG alerr] ERS0 383 599 B1

16 Met Ala Ala Ala' Val Val Ser His Phe Asn Asp Cys Pro Asp Ser H's Thr dn
Phe Cys 10 ' 26
36 Phe Hs Ay Thr Cys Arg Phe Leu Val G¥8&% Asp Lys Pro Ala Cys Val Cys.

H's Ser 46 TGra[ err] . 16f-alpha-PE, Ab AMINO ACED GHQUEMIYT Val Gy Ala Arg
Cys @@u Hs Ala Asp Leu Leu Ala' Ala Met "Ala Gu'du Ay 15 263
273 Ay Ser Leu Ala Ala Leu Thr Ala H's Gn Ala Cys Hs Leu Pro Leu G u Thr
Phe Thr 283 -4 -3 -2 ~1'7G6fa 6 293 20 16 Ar g
;bswr 9 G n Prg.Ang ad %1atoh §h beCull histhsPath EsMprbhsp QrYHiIggléEferhvadys An Ag
313 weu Val Ala Leu Tyr Leu Ala Ala Arg%iLeu Ser Trp Asn G@n Val Asp’ G n Val
lie Arg 25 Phe His Gly Thr Cys Arg Phe Leu Val Gin Glu Asp Lys Pro Ala Cys Val Cys3s Ser
333 Asn Ala Leu Ala Ser Pro dy Ser GlydsGIy AspTd?g,Gly Gu Alaptjlzsaa Arg Gu
G@n Pro 343 353 Au dn Ala Arg Leu
Al a Leu Thr LeetyAtya vAl 1yANa AGh GysSeiu HGE W1aARg URhded/ala ' AlagMed Ada SD: 'SBG6Ty
373."Ay Thr Ay Asn Asp Gu Ala Gy Al,g Ala Asn Ala Asp Val Val Thy Leu
Thr Ala Pro 383 ) . 393 35
Val Ala Ala G §vcen Lay Alandia Ley yhprig Hip §1nal Geticghey egentl fef™edr qdu Arg
Asn 403 283 413 Tyr Pro Thr A ywsyAla Au
Zgg Lﬁu Ay Asgrgqiix Acr-]g %‘InAg 0 AYg'lﬁlyS%rp GF{D%‘§€£“4§grq€?%(ﬁﬁyr,&ggr°r¥ﬂ GIIHrArg/al du
Arg ieu Leu Gn Ala Hs Arg G n Leu GuwE u Arg Ay 443 13 _
453 Tyr Val Phe, Val Tyr HL S G NP8 L8UeFath H,a,\ggdgan @inioakg | 1 € Val
Phe Ay 463 %eu A A(I;L eu Tyr Leu AlaAVa Arg Lev Qﬁ_ ‘F H i S y Val Al‘g;?ad a Arg
Ser @n Asp Leu Asp Ala Ile Trp Arg A y¥2¥Phe Tyr Ile Ala Gy 483 33
493 SO 55 16  asn Ala Leu Ala Ser Pro Gly Ser Gly Gly Asp Lev Gly Glu Ala Ile Arg Glu Gln Pro
343 353
3 Glu Gln Ala Arg Leu Ala Leu Thr Lev Ala Ala Ala Gly Ser Glu Arg Phe Val Arg Gin
363 373.
Gly Thr Gly Asn Asp Glu Ala Gly Ala Ala Asn Ala Ksp val val Thr Leu Thr Ala Pro
383 393
N Val Ala Ala Gly Glu Ala Ala Gly Pro Ala Asp Ser Gly Asp Ala Lev Leuv Glu Arg Asn
403 413
Tyr Pro Thr Gly Ala Glu Phe Ley Gly Asp Gly Gly Asp Val Ser Phe Ser Thr Arg Gly
4 423 _ 433
K-/ Thr Gln Asn Trp Thr Val Glu Arg Leu Leu Gin Ala His Arg GIn Leu Glu Glu Arg Gly
443 453
- Tyr Val Phe Val Gly Tyr His Gly Thr Phe Leu Glu Ada Ala Gln Ser Ile Val Phe Gly
463 473
Gly Val Arg Ala Arg §er Gln Asp Leu Asp Ala Ile Trp Arg Gly Phe Tyr 1le Ala Gly
a83 493
50
55

16



EP 0'383 599 B1 TABLE 5 CONT 'D TG gpotp PE[err] Ab AM NO ACI D SEQUENCE
Asp Pro Ala Leu Ala Tyr Ay Tyr Ala %%5 GIuProAspAIaArgGIyArg
Il e 503 i 513 10 - Arg Asn
Ay Ala Leu Leu Arg Val Tyr Val Pro Argiéet s3eurrpeu Pro Ay Phe Tyr Arg 523
533 Thr Ser Leu Thr Leu Ala Ala . Pro Al Val Gu Arg Leu lle
3y s 5ag : rE’I.m%.‘Je‘o B b B’ g&éﬁ& S
Leu Pro® Leu Arg Leu Asp Ala lle Thr Ay Pro Gu Gu u Ay Ay Arg Leu Qu
563 p Pro Al 7 Tr ro Leu
Ala @u Arg Thr Val o\“/aal L‘iul‘galg%sge}yr,&ﬂ%m o G’%" EKI}LP%Z’%P Wl P ifd

583 503 593 Asp Pro Arg Asn Val 5@y Qvy
Asp Leu Asp Proarpeisn Sy alal @y Re® asal Lrys vl oo @rf sé¥ 6erGQS Pro 61y Phe T rArg

613 25° Ile Ser Ala Leu Pro Ty. Ala Ser Gn Pro Lys Pro
Pro Arg Gu Asp Leu Lys 30 35 40 45 so 88 17 EP 0 383 599 Bl TA %

TGF- al pha- PE[ er T Sab LAMINQeA\@) DABEGENCE - A1 6118 610 #a) G1d ArgTGBa[]ersn,] His

6 16 Met Ala Ala Al a' Val },@' Ser
H s Phg Asn Asp Cys Pro Asp Ser His Thr & n Phe Cys 26

36 10 Phe His d% 'rhfrcyey Axe deprhe Alad a/ahr @ Prably Byfie iy flycrrdlley Ges Val
Cys His Ser 46 [err]GIyTyr ygl Gy Ala Arg Cys Gu H sgAl a Asp
Leu Leu Al a' Alanl\/ls\li'1 Ala Gu gu G:Y 15

263 e Lev Gly Trp ro Lev Ala Gly Arg l’hrg?lsvth Vegé'? Seraflapils Prg Zhr o Thr
Ala H2s A n Ala Ala His Leu Pro Leu G uséhr Leu Thr 283 593
égiégr Pro Val &Pro 'NggAJ_" V%l 'e'ingch:‘ ﬂp FI).EIPAAI’E'OQQy Se rPIeQrclil Ascg DysL(ﬁu Gg H??SnLélua
Val Ala Leu Tyr Leu. Ala Ala Arg Leu Ser®Brp Asn A n Val Asp A n Vabislle Arg

2 Ile Ser Ala Leuv Pro Asp Ty. Ala Ser Gln Pro Gly Lys Pro Pro Arg Glv Asp Leu Lys

17



323. ' 25 Asn Ala Leu Ala Ser Pro
Ay Ser Ay Ay Asp Leu Ay Qu Alaﬁpl%"%i?g@u A n Pro 343
353 Au Adn Ala Arg Leu Ala Leu Thr Leu Ala Ala Ala Au Ser Qu Arg Phe Val

Arg G n 363 ngﬁ 373 Ay Thr Ay Asn Asp
Qu Ala Gy Ala Ala Asn Ala Asp_Val Val Leu Thr Ala Pro 383

393 35 . val Ala Ala c‘ffy“d“u’% abAW@C&P BRSNS a Asp Ser Ay Asp
Ala Lgu Leu u Arg Asn 403 ; 413 Tyr
ProThr Gy Aa Phe Le y Asp Gy y Asp Val Ser Phe Ser Thr Arg Gy
423 £t e epe P v 433 40 Thr G n Asn Trp Thr Val

d u, \.Ar g Leu Letgt @nAlal Alalyad VAT GerQin PhedsQsp 08 Rrodpg 8F \WidiAl] Gln Phe Cys

453 tyr Val Phe Val @y Tyr Hs Gy Thr Jghe Leu Glu AI a AI a A@n Serylle Val
Phe Qoy 463 Ay Val Arg Ala Arg

Ser A n Asp LoU"AdE Blyalhr|Css AraoPhartqu ¥l CipHidu fga Lys| "é"’ hCGI \pl fgg His Ser

493 so 55 18 EPC383599 Bl TABLE 6 CCNI D TGF mlrgﬁ‘?a PE[ err] abgﬁ%’l NO ACI D

SEQUENCE Asp Pr

a y Arg | | e BGQY At\lyraVa e('Hy Alh ArgyCys G‘Ié/ )E‘lapilsp Leu Leu Al 1A§ A'f'g“ﬂsﬁ a Lé{]g

Lou A¥g Vval Tyr Val Pro Arg Ser Ser Leu2éro Gy Phe Tyr Arg 523 273

533 Thr Ser Le ~ L&u Qs $A U " & Ny v Leu Ile
3y HS 543 U T BE- bRUarslafa DLATHRTA9s W Uardl 3 'ﬁdtaaug% ?Byte\eaﬁbPSgptég\’/g'Arg Leu

Asp Ala Ile Thr Ay Pro Au Gu Gu Ay®y Arg Leu G u 563 293
573 Thr 1le Leuarfnys ZighsiRreoo ey rdp GluiGIANGy BV GiWad1a 6% 14 BoReD6RRkrgAl a |l e

Pro Thr 583 593 Asp Pro Arg Asn VaI Ay
a \A(s Leu Asp Pro Ser Ser Ile Pro Asp3°Eys Gu G@n Ala 603
613 ITe Ser Al aebasn PraoLebIpr Tou A14I222 867 Led Sar PFgOAST §in vy ASpr @n RaD 1A g-¢G U Asp
Leu Lz;;s C ai s 323 333
Asn Ala Leu Ala Ser Pro Gly Ser Gly Gly Asp Leu Gly Glu Ala Ile Arg Glu Gln Pro
. 343 353
Glu GIn Ala Arg Leu Ala Leu Thr Leu Ala Ala Ala Glu Ser Glu Arg Phe Val Arg Gln
363 s
Gly Thr Gly Asn Asp Glu Ala Gly Als Ala Asn Ala Asp Val Val Thr Lev Thr Ala Pro
383 393
35 Val Ala Ala Gly Glu Ala Ala Gly Pro Ala Asp Ser Gly Asp Ala Leu Lev Glu Arg Asn
403 4a13
Tyr Pro Thr Gly Ala Glu Phe Leuv Gly Asp Gly Gly Asp Val Ser Phe Ser Thr Arg Gly
. ) 423 . 433
—/ Thr Gln Asn Trp Thr Val Glu Arg Leu Leu Gln Ala His Arg Gln Leu Glu Glu Arg Gly
443 453
Tyr Val Phe Val Gly Tyr His Gly Thr Phe Leu Glu Ala Ala Gin Ser Ile Val Phe Gly
463 473
Gly Val Arg Ala Arg Ser Glin Asp Lev Asp Ala Ile Trp Arg Gly Phe Tyr Ile Ala Gly
483 493
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Clainms for the follow ng Contracting States DK, DE, GB, FR IT, N, SE,

LI, CH BE, AT, LU 1. A hybrid pr &R0 883881 si ng a nmodi fi ed PE40 proteln
wherei n sai d PE[err] protein has been m)dlfled to replace at | east two of
its cysteine residues with the sarre ther am no acids that may be
the sane or different 5 ey, not . f%rpa di sul fi de bond,
and wherein said nodified PE4 thrlfﬁ‘é"m 8t 'TIF”d@ MREMH*  honded to a protein
targeting domain that binds to a growh factor receptor. 2. The hybrid
protein of cla Iea S leSi whi ch
are nodified ’é’onﬁ:ll"%ghr emﬁug;g 385 anédwg b @'t ¢r9é§48f;”ﬂ8tszfa%ug§ The
hybrid protein of claim1l wherein atSiBeast tvvo of said cysteine’®esidues .
whi ¢ch are nogj f 1Sy, 1 %.Plied P &TE[PRE H)r RGOt €I N. 4.
The hybri d p?{gtleslﬁ%lg ML “ﬁ:'?Iém'ug'unrg"cf m?"@% i 3ePLed PR EERY T D G
protein has been nodified to repl ace stzl"ﬂe 5 cysteine resi due¥3at

POSi tions 26hr %8 lev IN2LAWIaRTH prd61uThI@ Ay b1y GlupDSBI Argofeu dmy 61f Hisl ai M5 1
to 4, wherein the cysteine residues alg changed to an am no aci dggel ect ed
fromthe group consisting of alanine, phenyl al ani ne, | eucine, isoleucine,
and val i ne. 6ro Leg.Prihes Aggokeuchspidy Elenthof6l Pen Bl Bhe FLi Gy e el two of
the cysteine residues are changed to ghanine. 7. The hybrid protegjin of
claim®6, wherein said two cysteine residues are at positions 265 _and 287 of
the PE[err] protieilsy 6y "’Ph%”Hy'br“l‘ﬁG‘p'rﬁ‘lgefi"‘h"b‘f"ﬁlHFr’Ff‘BS"\AHér’éF Ar%sHifd two
cysieine residues are at positions 37§hsand 379 of the PE40 protesss. 5 9,
The hybrid pL Ot of a f er i reQVst r esi dues
are repl aced sd’y'?"a?l MR w‘l@ G?HZ‘S‘EE q’"”s ot'e’h o I}E{ g#n%g ‘ﬁmﬁe{gﬁan t he
four cysteine residues are at positi o$0§ 265 287, 372 and 379. 193 EP O
383 599 B1 T g:g!\” I wIBFMENGE 5 Asp
Proé Ala Leu %ETGM PR IQF'ryﬁ APP@.PEL%& LIPQJ%EQASR?EA?I a Arg ggy Arg lle
503 513 Arg Asn Ay Ala Leu Leu Arg Val
Tyr Val Pro Arg Ser Ser Leu Pro Gy Phe Tyr Arg 10 523

533 THlaimer Leu Thr Leu Ala Ala Pro Gu Ala Ala Gy Gu Val Gu Arg Leu lle
d y, H| s 543 553 15 Pro Leu

P S Lot e 1 o PorashSa flne S, o) € SR N el

Pro Th|r égj’a rote g P lns rotei has n Padtied re ce at
593 ASD BB Pt onloatled w1 . . 19; %%
a 5o " . ju% eﬁi? fag

Adn A ed they do not form a disulfide bond, and wherem sald modrf 60 {ooa AS p
Le

Tyr AI a 58ibin Erdating Bm&h Wral s B ra@rol?vi

2. The hybrid protein of claim 1, wherein at least two of said cysteme residues which are modified comprise residues
265 and 287 of the PE,q protein.

Cl ains

3. The hybrid protein of claim 1, wherein at least two of said cysteine residues which are modified comprise residues
372 and 379 of the PE4q protein. .

4. The hybrid protein of any of claims 1 1o 3, wherein the modified PE4q protein has been modified to replace the
5 cysteine residues at positions 265, 287, 372 and 379.

B. The hybrid protein of any of claims 1 to 4, wherein the cysteine residues are changed to an amino acid selected
from the group consisting of alanine, phenylalanine, leucine, isoleucine, and valine.

0 6. The hybrid protein of claim 5, wherein at least two of the cysteine residues are changed to alanine.

7. The hybrid protein of claim 6, wherein said two cysteine residues are at positions 265 and 287 of the PE4q protein.
8. The hybrid protein of claim 6, wherein said two cysteine residues are at positions 372 and 379 of the PE,q protein.
9. The hybrid protein of any of claims 6 té 8, wherein four cysteine reéidues are replaced by alanine.

10. The hybrid protein of claim 9, wherein the four cysteine residues are at positions 265, 287, 372 and 379.
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30 Gainme for the foll ow ng Contractlmng States: DK, DE, GB, FR, |T, NC,—SE

LI, CH BE, AT, LU 1. A hybrid prot P8I ng a modi f |
prot ein, wherein said PE[er] protein has been nodified to elmﬂ"a"ﬂmm ,lll
two of its cysteine residues with the spgg giggdpar of other am rfo aci '
may be the sane or different 35 pOVId t forma disulfide
bond, and wherein said nodifi ed"gEﬂﬂh ;Eon & 'ﬂ"é Qﬁéasg@e is bonded to a
protegn targeting donain that binds to a growh factor receptor. 2. The
hybrid protein ,of , r&i f Y/ h D Red Q31 dues
whi ch are modi %5"08‘"1'?’57(‘3?%5? ! ﬁﬁg{@%?&k\é@%ﬂoﬁﬁ?« %\ﬁgA%Eﬁgﬁ{] pg; ots ein. 40
3. The hybrid protein of claim1, where$® at |east two of said cyst'dine

resi dues which A@% Bl 512 Q0 _Qmm?lv%ﬁ 140 PR rgdder RPAe3FR OF rhdi@yPRg40
proteien. 4. The hy protein of any of_clains 1 to 3, wherein th 3

nodi fied PE[err] protein has -been nodi f7&d to repl ace the 45 cysteine
resi dues at posSiht ise Geulthd,Le? 813 A13 #2o ENCAIZ s 6hy. GTLNG! By ATodLepride ElmHiaf any
of claims 1 to 4, wherein the cysteine ggsidues are changed to an gjino
acid selected fromthe group consisting of alanine, phenylal anine, |eucine,

i sol efici ne, ancPrvaks Ro. LGOI LS AsPHAa HYbFtirBipPor BlurBle el Gl GhyEirs weeflei n at
least two of the cysteine residues are gfjanged to alanine. 7. The kpbrid
protein of claim®6, wherein said two cysteine resi dues are at Eoleons 265
and 287 of the WEAde priofsitie Pee '-'FH‘é"r?ybP"gd”‘br”b‘c YWnUsPre e 26 Wier'Si n sai d
two cysteine residues are at positions 8382 and 379 of the PE[err] pas3otein.
9. The hybrid p otein o ey.ei u

reskdues are re'{ Pac?ea'go&"q{]gr??’ngﬁ %ﬁrv;“l'gsé’ %"%ﬁ S{‘ {@t'{é‘? 69,,01;,,%?{3%% Sﬁ
wherein the four cysteine residues are 83 positions 265, 287, 372 &3d 379.
19 EP 0 383 yhr Sy | &loBrd- a G]Qh@ Mediywhi ch is
TGF- a#5phaPE40 hggrgﬂeg;b‘rlg?eﬁcgﬁfpn phg SW eé' c?ss?{alL%e r esi dﬁJes atbp03|¥{10ns
372 and 379 are nodified and in mhlch the cysteine residues at positions
265 and 287 are unnodified. 12. The hybrid protein of claiml or claim210
whi ch | s ClavRGE- al phaPE40 hybrid protein in which the cysteine residues 5

at positi ons 265, 287, 372 and 379 are nodified. 13. The hybrid protein of

Yot el ned %ug‘g@a?“”g%gwrsﬁg% bR 58,y b“%ﬁﬂ §Eeé€la+i3ﬂ2“2§2tte?ﬁe

resi dues ,at n an r ot di f|
gt encocfgg%ag&f: g@ g,ﬁé ol é %@g %:'f%?f:i::
pl asngd CO é?ﬂéﬁd tgwo mgr{?fsbt) dtoa

expression ﬁ?&ent @etlﬂy nﬁ;ﬂ.(ﬁﬁiﬁ]ﬁ&h&%ﬁa&% In a reco nmbi nant host cel
15 16. A method of producing the plasm d of claim 15 to produce said

hybri d peotmeRycad®pmeih 8f clagh 1, WhdiSh & 1oadt i chsaftitldiaielrédidiehick &b nodiietl Borgoadetesidues

pI asm d ances ed 287 bfite PEQ) motsin. ansf or med host cel | under conditions which
provi#e for expression of the hybrid protein. 17. A conposition containing

a yt ot 0Ri cThehybed proteie olziziouh whaséin 4t feest hwolsf sailf cpstairteadsivuesiwhiamgre ibdilis agnpgiselresidyes] 3

and a physi¥2amP79ofthe REggyireieit.| y acceptabl e carrier. 18. The use of the

“hybrid proteln of any of clains 1 to 13 for the g‘weparatlon of a
conposi t ifonMg Sy '°i° r°f ﬂ%‘%‘ﬁg;%"el”%ﬁ"l Yo medfied PoseiPttelciEr feep ynopifipddo replace the
manmaf’i an s%ﬂ?f?ee'gs'd“%tp ffigns 2 23853 ained in clai m18 wherein the

¢ O r’rpOSI t I O n'|'hg gypnn prgtseln%f g\? théla%s% Q,aWh r}ém %C & etin%pels?dugs l;'er éhgljlfged to an amino acid selected

from the group consisting of alanine, phenylalanine, leucine isoleucine, and valine.
50 6. The hybrid protein of claim 5, wherein at least two of the cysteine residues are changed to alanine.
7. The hybrid protein of claim 6, wherein said two cysteine residues are at positions 265 and 287 of the PE,4q protein.
8. The hybrid protein of claim 6, wherein said two cysteine residues are at positions 372 and 379 of the PE,q protein..
9. The hybrid protein of any of claims 6 to 8, Wherein four cysteine residues are replaced by alanine.

10. The hybrid protein of claim 9, wherein the four cysteine residues are at positions 265, 287, 372 and 379.
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20. :The use of the hybrid protein ac Ce)églﬁﬁn to any of cl ai ns”",l(!})l"l,ﬂlﬂf”l’l",!l'

the manufacture of a rredl carrent for Blhe proI | feratlon

kerat “°9¥tﬁ1 9 cotefd of Gagim 3 or rl]nelatm chI |9%P %P 55‘]5 EE""‘ eSIdues at
process Orpo@ Hﬁ aﬂ%ﬂg Ehay apl[:l 0, lclr;'th Qﬁgﬁg dtsg grré odified.
protein, wHereln-a roteln IS |e rep cenen east

cyst ei ne 1h.efb #ytad pBidin Toh@alrﬁ Bt W ch %fa ﬁF%ﬁaF@n HY o dteioin méﬂ thJ@Melpéare&Jb@s
same er 35 at positiod2b4, 252 B2 Rl iarlakbakilley dO not form a disulfide bond

bonded to a protein targeting domain that binds to a growth factor

recept or ,13.CONSRYbri6 prowgin bt 1 orid@imey Yhich Bl TGF LPRIFE]LHyHYE plaldM iewtioh tHelgstéindiredidues at
hybrN—d pr ot mkittons PR5GN®26T ket nadaified 3t e Bysigine Mkitils A postivhad7 abd 179 e shmaiibd. and
growi ng the host cell under conditions whereby the hybrid protein is

pr oduted.14.24 D gsaeroesswhich cucodediion the hybrid pralieimoflany oiidermeiltp 1@t | east two of said
cysteine resi dues which are nodified conprise residues 40 265 and 287
of the PHEQA prssidaopaining the\DN gaguanee of elaityr1d wWhigh Rreyides 187 the expregior PidhehyRid AreigisPNA
two of sal cFeﬁ'Vg‘Eeé‘P%@c‘t"@!;‘P'ﬂ CG\Wm ch are m)dlfled conprise resi dues 372 and

379 o oro e ocess rding to .an | ai ns 1
o 3, Fandbe W%‘Eﬁdﬁ?}g Fig Eg‘tﬂ"dg ) %&a g;gﬁ %Pff’ﬁe'a Vi Ef‘ g ptabe
cystei ne redg ﬁ‘% F%sénl' oY rﬁ'gga' orms 7gor 'ms,&'h 'c '8‘(’nfss°'°x'"ess'°"
d prote

according to an ?’ aims 1 to 4, wherein the cysteine reS|dues are
changed 49, 2BnPbdiRRcdfainflg 8 a&&%ﬁecwe%momg R E:%%k sy ol Whirfdf 1 tah%nd%hys.o
phenyieal ani ety LskphbiEcardes Ol €UCi Ne, and val i ne. B0 6. A process accordi ng
to.claim5, wherein at |east two of the cysteine reS|dues are changed to
al Av¥ne. 17, Th ups @ BRI Fbra PRAINH By d aith AkdMHor thidRépaiktion Bk EbripdéRion skt fof roducing
resi dues arseleetive {ygixk @ity inkOrbanaatlan®Beticefl t he PE40 protein. 55 8. A process
according to claim6, wherein said two cysteine residues are at positions
372 aftd 39.9thesetdselaiPid P clgimdiBaherein Die coppsitivs emtaing 8 plysidipginglivtagceglalyie eafriec| ai N5 6
to 8, wherein four cysteine residues are replaced by al anine. 20 EP O
383 599 [9 The usest {he Bbadriotaip aSPrEingg 20Y @i hiod3 fopihemeanufgcipm &f & rergicarpsptiprpeyeing
resi dues ar'®® RIPIRYAN A (RBOYBS, 287, 372 and 379. 11. A process according to
cl ai rr%gl or claima8 wherein the m)dlfled protein is a TG al phaPE[ err]

[

hybri prcpat,el t'heonW'lﬁhc ATI %‘aessn% Ggq(s)i dues at positions 372 and 379 are

nodi fi ed an ey ne res S|t|ons 265 and 287 are 5

unnodi fi qd A&&eg‘}ow&ﬁ 3 hARE fidhgGl o?e!.nawf o P &l Rdidis InBiried b
modi fied Prgigeferk & 1ehett 032" em%s Efbg"by bf o itﬁdr anh@ee?ia'ué%m; Y Shglne
resi dues atqifdR grdvRBSihe/R notddita di 3%89&:\5 epm Iidrgefith domBlin thitbindéMold JRWRS S

accor di ng ttacté: kedépdr, torfrisifg |ﬁdeﬁhg7aﬂﬂéﬁﬁi%dihlrﬁﬁa©NmMuthﬁld RybAd (bt8in intd a Buitable procary-

TGF- al phaPEAi®orteydayoit: Hast Gélicindgrovwing/shd 1t chinRddi XéridBiens @hdréby tHd asid ploteld @prddlided S

265 and 287 are nodified and the cysteine residues at positions 372 and 379

are unno@i fApebessbBcordingctolzim 6 wispein(t laast Wa bisait aysteips rekidves widh afedriogifiaddemprise residues
er | rgsst k&6 end 28Dp( thefBiEgo MBBRIN.FR, | T, NL, SE, LI, CH BE, AT, LU 20 1.

ridprotein, unfassend ein nodifiziertes PE40-Protein, worin das
 PE40- Pr of®ei ApProRgsRapsoring Fclalfi: H’?ﬁ‘f""l%FaStM'ﬁPfﬁ?'ﬁcys'G@%@%sWV@P"’M‘F@@”‘P"SQ residues
" Cystei nrest¥2 a'l‘i’r%ﬂdcﬂeé?eqpé‘ge"hnzahl ander er Am nosauren zu ersetzen, welche

gl ei ch oder, verschie k6nn e aB sie
5 surh G AR B Rl S A e el edronl s g o
Fra gnent an‘erne zie ennende ( argetlng ) Protei ndonane gebunden i st,

"wel che ag, e h&dRss according to any of claims 1 1o 4, wherein the cysteine residues are changed to an amino acid selected
from the group consisting of alanine, phenylalanine, leucine, isoleucine, and valine.

50
6. A process according to claim 5, wherein at least two of the cysteine residues are changed to alanine.
7. Aprocess acconding to claim 6, wherein said two cysteine residues are at positions 265 and 287 of the PE 4 protein.

86 8. Aprocessaccordingtoclaims, wherein said two cysteine residues are at positions 372 and 379 of the PE 4, protein.

9. A process according to any of claims 6 to B, wherein four cysteine residues are replaced by alanine.
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Wachst unsf akt or - Rezept or bindet. 25 2. Hybridprotein nach Anslmulﬂwlwlgmlll

m ndestens zwei der nodifizierten qu‘?%P ¥’ die Reste 265

PE40- Pr ot ei nf 3 id tein nach A 1. 1 ' ' t

Puei der arPion B el ERPioE e N e ek b b b, By A9 1S

PE40- Pr oty i ASioddid 553613 to dim MYl fefpluih AR I AFOLPEREIHPED nBRFREEE R Gnitn
ol ;

bi's 3, worife §asind Ty ézﬁtxfsﬁi&?ss aft rfalled G hb by&olnb fesital Sl Bbkitiorsloss AHA1287 £e
Cyst einr est gmddlieden Posi ti onen , 287, 372 und 379 zu ersetzen. 35 5.

Hybri dprotei n nach irgendei nem der AnsprCche 1 bis 4, worin die

Cyst ei nr ast Lprededeoring ®o ofdifh 116 Siaibi 10 wRISHRE MebRicddrotsin 88 TGEIIShaRELS hybad prétsinlip ich
aus M ani n, thédyetiyd @siduas a poditionkcies 281, STH aadIGioraiddiiddal | N ausgewdhft ist. 6.
Hybri dprotei n nach Anspruch 5, worin mndestens zwei der Cysteinreste gegen
Al ani 18 ad8.ghepreagssHatordirignaklaim Qor claif 7 wielsini tiiypwod fies proteirdis & TEMEha b horid pedtein in whiche
bei den Cysttb4 gypieing resigups ai pasitions £6% 4nd AT raBBifierarid DB Jysidies rephiigat Pesgipns; Jigank B79 are
sind. 8. HywmPdlsEot ei n nach Anspruch 6, worin die beiden Cysteinreste an
den Positionen 372 und 379 des PE40-Proteins sind. 45 9. Hybridprotein nach
irgenclei nem der Anspruche 6 bis 8, worin vier Cysteinreste durch Al anin
erset 2t SPgAESPEChey bri dprotei n nach Anspruch 9, worin die vier
Cysteinreste an den Positionen 265, 287, 372 und 379 sind. so 11.

Hybri dpr ' NSR, C

TGF- al ph?ﬁ%h%n%y?%g i p‘?’g{e }g%nh’eﬁrsagg%tneﬁdégﬁd&?%’%ﬁ'ﬂ"ﬁ%%’ S 8&R” Posi ti onen
372 und 379 yBRsbrddin? irbdserd eitInddiSledel PEIS BlofinCwdnk BhPE)]-BoteiR mBBiALR Mofdarsisi bR RN
265 und 287gediahdweiHeiérLyRbikrestd dltbh dicdelbel AmBAnt SHRErBH Ahindsbrdnhu BR8N WIdcnd. gleidebder
Anspruch 10versdfddemesin iShibn, I de IMABRIDE 485 Ey Réidetidutit-8indun Biden, iuid S&HN dEé Rodifierte
Cyst ei nr est RE,gRrotdia RIPGagend AredineZAelerkeahBride (Balgbtingf)Pradeiidioridnd ightuade list, walthvchn ethen
Hybr i dpr ot eWschsteradfakibrBgqzepia bindst.oder Anspruch 7, wel ches ein

TGF- a#phaPE40- Hybridprotein ist, in demdie Cystein- reste an den

Posi t i on@n 368dpreteih raeliAnapyebh i warie mindeslensizwaividr raddiiziéiien Cysteinrestetdie Reple iSrind 287 des
Posi ti onen PFiePaieils ®essenp- 22 - ~ e EP O
38 699 B1 EP 0 383 599 Bi s ~~[ 11112 hyl112111 12211 1011 [!'1]111
difizjert s"'gﬁdpf%,lﬂ"aﬁ@&-s@é’ade‘f?i"} migfestens 2Wei dgermodifigierien Gyeiteste e figaip 372 und 379 des

i r gendei nené> eFORASPPEAL 1 bis 13 kodiert. 5 15. Plasmd, enthaltend die
DNA- Sequenz h, Anspr.uch .14 | ches .di e Expressi.on d . ,
by dor g eiﬁm;ﬁéﬂggﬁﬁmgﬁﬁ%‘ o e R 5 Prtoln mestnert oroen it
~ 16. Verfahren zur rstell'ung des Pl'asm ds "nac nspruch 15, umr das
Hybri sipr @! SliyBridhRAickhadnGhenBhemts! ApERindH HisaBiorin Gt ydioRieREgddeifthnd R salb Ssgetbdne
mt dern Plasindiélads 6éemipps dlls Alahin, Wnbyiakiisl LEUCR, idiedbi®iraVainRldgewalt ikt Szel | € unt er
_Bedi ngun- 10 gen kultiviert wird, welche die Expression des

Hybr i dpr @t etiybadpRitaingéh Angiich 5 worin din8RRBREMNBRIsZCIaGinreste Gegen AgnirCaubdatatschisini

wi rksane Menge des Hybri dproteins nach irgendei nem der Ansprnche 1 bis 13
und, efnefl. phypddpateigiasroAnseivmh&hwriia die heiden Sgateinrasiviah slbrt Posiidnen 265@nd 28¢ descrdgiProteies
I—M/ri dpr ot e$inds nach irgendei nem der Ansprfche 1 bis 13 zurHerstellung

ei ner Zusammenset zung, di e zur Erzeugung sel ektiver_ cytotoxi scher Aktivitat

in einer %d%gqp; phAns i6 jp dip bgiden Cysteinreste an den Positionen 372 und 379 des PE4q-Proteins
AP AT R IE RS

45

9. Hybridprotein nach irgendeinem der Anspriiche 6 bis 8, worin vier Cysteinreste durch Alanin ersetzt sind.
10. Hybridprotein nach Anspruch 9, worin die vier Cysteinreste an den Positionen 265, 287, 372 und 379 sind.
50 11. Hybridprotein nach Anspruch 1 oder Anspruch 8, welches TGF-alphaPE 44-Hybridprotein ist, in demdie Cysteinreste
an den Positionen 372 und 379 modifiziert sind und in dem die Cysteinreste an den Positionen 265 und 287 unmo-
difiziert sind.

12. Hybridprotein nach Anspruch 1 oder Anspruch 10, welches ein TGF-alphaPE44-Hybridprotein ist, in dem die
55 Cysteinreste an den Positionen 265, 287, 372 und 379 modifiziert sind.

13. Hybridprotein nach Anspruch 1 oder Anspruch 7, welches ein TGF-alphaPE 44-Hybridprotein ist, in dem die Cystein-
reste an den Positionen 265 und 287 modifiziert sind und die Cysteinreste an den Positionen 372 und 379 unmo-
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19. .Ver wendung nach Anspruch 18, worin die Zusamrenset zung
physi ol ogi sch annehnbaren Trager ent&fi9383538B1 >0, Vervvendumm@ﬂ‘“““"”““'
Hybridproteins nach irgendei nemder Anspriche 1 bis 13 zur -
ei nes Medi KIREREY: zur Verri ngerung der Proliferation von Keratinozyten.

Pat ent an?P réﬁr%guelﬂf_ﬁL?dr gaesqggnd?{%{e G\Q%F § ngg rg nder E §pru ﬁ g|§1:;l‘kod|¥r? rfahren zur

Her st el | ung ei ssen el n no I ziertes PE40-Protein,
wor i ng ei R, AR ®h: éh.m Seladdn gﬁat:h xnsardchcw wehegasieﬁymerwmmﬂmme@m
zwei Q/stel,,mg,ﬁgte% s WidsaR anderer Am nosauren, die gleich
odor -ver schi eden sei n konnen m t der MaBgabe daB si e keine

Di SU-F i dipé.nfdHargen2ind mnu@e&mﬁﬁm Asch@inspruck i 5 L lakerB Rapebibin( Hetzadtd)er, wdighed umfast,
Pr ot ei ndonmaae einde€igradte Wiitd2a18 mif\GshiSihsiiRiandtdnaiert W agdidtrandiornid ad wmmlemhtessedingun-
Ver f afar en  3an kultivien wind, aélthe did &kpression dek Agmitigloteitkaegmdglidherdas Hybr i dpr ot ei n

kodi erende DNA enthalt, in eine geeignete prokaryotische odor eukaryotische
W rtszel 18 Zusammehselzng, diewwinalyigiogsch wisksgihe Menpe tidsélybridpreteingadh irngudeigen dey dpwiiahect
wird, unt erbisd@nedeina ghyripipgidcoipmenretiaren Giegeseiaitni rd. 2. Verfahren nach
Anspruch 1, worin mndestens zwei der nodifizierten steinreste die Reste
265 ufid 38 7Vegaduggdes Hybridqmising nashisgenriginemdiprAnspeiche 1 bis 132ygliier %ﬂi"@ﬁmﬁ&&ﬁmmﬁ'?ﬁ?ﬂ@h
1, worin m‘f‘&fé&%’é‘i‘fgunﬂﬁ%‘?‘“wdé?"°}?6'ﬁﬁh?r Aﬁ“’@?‘f"éﬁ‘”&ﬁ?"é’???r"@%?eé'g?ﬁ B Reste 372 und
379 des PE A‘p Blven utgge rl\ n Ans ru%u evrv]onn él? Zusamm ns%{::\gglg%:}o*s%% sc!hr Fﬂﬂr& gg'%lElt a.

AnsprOche 1 nmodrtizrer I'zI ert "wo

i st, Bm gh 8fad égi ﬁ%rﬁp SBndlakh il %bukén?&h?ﬂns&@ém%é?s zuﬁljitgsté*llﬂrq; ehéSMédikaments zur

ersetzen SVeri§dring B PrbIBAGA vhd ERRABIEEM der ™ Anspr Cc bis 4, worin die
Q/s&sl nreste gegen ei ne Am nos&ure ausget auscht si nd d| e aus der G uppe

-aus Al ani n, Phenyl al anin, Leucin, Isoleucin und Valin ausgewahlt ist. 45 6.
Verfahrelwaﬂaﬁtankhpm&wmmlge@evmgs%taaieﬁdesmns zwei der Cysteinreste gegen
Al ani#s ausgetauscht sind. 7. Verfahren nach Anspruch 6, worin die beiden
- Cyst ei nr g@st\erahmencartef3Edunt pioesd-ybridfbieins) dmB&endiremdafid §tePPExy-Eiotein, wirin din PE{-Proteh
Ver f ahr en rreesiizigihvid durd e Ersatovon mindésteniivetizystei@psienaiuich disselbe Ayral anserPoiniinosayrrsn
372 und 37iieich piagrehiesiep seindorrion enit dey MaRgab. diafrsierkeipRRisyiiihingung pilden.pbugedan an eine
Anspr uche iy '@”’B"d%’%ﬂ"% Repteigdomgne; dip arsqinen WaehslymplpkdasPazepiostindst welghag,Verfaiyen
Ver f affr en riiast ppfginRiRem “’9da {Redas RyRifRmotein kodie A RppAll i sing pe %’Wtegg’é‘i“’ﬁ iRPRReper
265, 287, 3%',? RghesWigs 3!‘9"'3!3‘5‘"'?1’"“ e Wirseale pptes 58‘?1"%9%?"&8 ) WS e ARB et h
'8, worin dd (e W pr ot ei n ei n TGF- al phaPE40- Hybri dprotein ist, in
dem di e n e
Oyst e ?é ?EWJ" 2rad %g R o Yoo i oy )
Ver‘f ren nach Anspruch 1 oder Anspruch 10, worin das
_ ITDdI f I zi %r t\%ﬁ&fr&tr@bmArﬁbrﬂchTﬁmﬁ' RRREEAQwENBY thalikisHeR ichstdifiéste did'RédRN78 LR 379 des
Cyst ei nrestpg, nogﬁaurﬁggsérilonen 265, 287, 372 und 379 nodifiziert sind. 13.
-Ver f ahr en nac Anspruch 1 oder Anspruch 7, worin das nodifizierte Protein
ej n- T€F- al phaitietadtyigérdapmodeeAnspriiahib 1 bis 3, worin das mndifitione RH,ePOpb mediiinied Soderdist, wen
’ Pbsﬁ t i onen @Cyseind@std 8VdemPdsitioneni28F, R8% BA2Aindi$Y8 zdereet2By.St ei nreste an den

"Positionen 372 und 379 unnodifiziert sind. Revendl cations 10
5. Veriahren nach irgendeinem der Anspriiche 1 bis 4, worin die Cysteinreste gegen eine Aminosaure ausgetauscht

sind, die aus der Gruppe aus Alanin, Phenylalanin, Leucin, Isoleucin und Valin ausgewahit ist.
6. Verfahren nach Anspruch 5, worin mindestens zwei der Cysteinreste gegen Alanin ausgetauscht sind.
7. Verfahren nach Anspruch 6, worin die beiden Cysteiﬁreste an den Positionen 265 und 287 des PE4-Proteins sind.
50 8. Verfahren nach Anspruch 6, worin die beiden Cysteinreste an den Positionen 372 und 379 des PE4,-Proteins sind.
9. Verfahren nach irgendeinem der Anspriiche 6 bis 8, worin vier Cystsinrests durch Alanin ersetzt sind.
10. Verfahren nach Anspruch 9, worin die vier Cysteinreste an den Positionen 265, 287, 372 und 379 sind.
11. Verahren nach Anspruch 1 oder Anspruch 8, worin das modifizierte Protein ein TGF-alphaPE 4-Hybridprotein ist,

in dem die Gysteinreste an den Positionen 372 und 379 modifiziert sind und die Cysteinreste an den Positionen
265 und 287 unmodifiziert sind.
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Revendl oati ons pour |es Etats contractants suivants: DK, DE, muﬂ”",””"’
PEAO modi{ | ee. " dans | abuel | e ] aﬁr?tfiﬁ?;??’??i""ééf"zpre”‘%;”%pr;’b aur

2 r! if ngin T a j rotem ist,
fotrred 1 3'9 &B?%amdeaﬁi@mn R R A rehgs

d' autres ach g A8t f 6rent s,

condi t i ogg gy, érl Ao eymrfa'dﬁsornoa#.k bl dtiBein FiE-SARSE, s
ladite prot.ﬁﬁ&éd. jg," %ﬁﬁg%ﬁwﬂ fl@& s d.f.fanes@.d%niﬁae %’%}eaé‘;@ nqsii\ ;

de pr ot ei Ney78Ukd 378 uinoBifiAbrtdRa.l €Ccept eur acteurde croissance. 2. Pr otel ne
hybrlde solon | a revendi cation 1, dans_laquelle au noi ns deux desdits
r esisdds cysteine qui sont m)dlfles 20 conprennent |es residus 265 at

287 de | mewnakatione PE4A0. 3. Proteine hybride selon |a revendication 1, dans
| aquelol e au noi ns deux desdits rdsidus cysteine qui sont nodifies
conprennent |es residus 372 et 379 de | a proteine PE40. 25 4. Prot6ine
hybri de $Savepdicationnieou lse Fiatsrequieacthnts spivants G BE) GF ER, 1T, NL.BE, efts BEATUd! 1 e | a
proteine PE4O nodifile a et6 nodifiee pour renplacer |es residus cysteine
en pOS| t ilorfgotéigehybrisg pomprepant ype pactéine P40 pdifife: idins laqyele fagie petd "BﬁEw %ﬁ‘Pemw'"ée pour
quel cBnque '&’@@a"P@V&?& ea‘t‘f’%??é 'éf'd clis‘é"tféﬁ \f 'aﬁ‘ff‘él@@’e dé@’ef ﬁ}%és Stre
teur © Ta

sont chang gnt

eugen
" al ani ne, rﬁ"é’t}?ewgﬁ%emeiﬁ il uﬁ'gc’mﬂ'g poblyeg %Frf?%%'"‘*“ae um duci e 5rde °r°'ssamfe

de I a Val ' rﬁoté ﬁ r'§ re\b%% 91el gaan: %Quelll%aur n?ang gng%@JditsorFkld%s cﬂ@ﬂgg& QtﬂHﬁszkﬂ@s

au nmoj,ns d SSX%%QQ o8 pE,anges pour ani ne
Pr ot ei ne hybr| do se on a revendi c%tllon 8 dans | agquel l e lesdits deux

r eSdus @Y Sh@isinehyBridle bEIGHY RMnciGRorPN 8dnk ikl ORI beuk Bsafrsdids BYs@h6e b onFidilies 8

Prot ei ne hydefp@nneft@ds@sdidlifar 813206k 1 protepaPE,. dans | aquel l e | esdits deux

resi dus cysteine se trouvent on positions 372 et 379 de |a proteine PE4O.
.40 44  49. Prblsiod gbiitie sbiyrunedquelsadh@tied reviandicagiore] 1G03) dans latiadie la @rolsing iPE atmcdifiée Hité

8, dans | acueffisepdueemparatiesgésidus dyetéise EyesiEnn285sBNI372 8BTS acbes par | ' al ani ne.

10. Proteine hybride selon la revendication 9, dans laquelle | es quatre

r 6si dus &y strelpipghybrige F?’Qﬂlﬁ%ﬂ?e'@m“ﬁéﬁﬂfﬁvﬁwl%ﬁsﬂ 4aps laquelle loggrgsidug gysiéipp soptahanggs)

Prot ei ne hyRSMs y@cideaming oholsi gangle gravre nstirs e Mefaninecflejabényiaiaping deJp leycine figifisqleucing o

pr ot e’ne hyBF?B¥M%EE- al phal PE4A0 dans | aquel e | es r6sidus cystel ne en

Posi 1 ond ?éé'%% B3 AR e e 0 e oS R pes B ESRONS oY o

revendi cation ou la revendication 10, qui eat une proteine hybr| de
TG a-jisph"’)/ Pﬁé@in%%e g@a\q@&\lle‘ﬁdléa@&é %E Q&lﬁliﬁi@%ﬁs@e&qés‘ﬂﬂs &Qlﬁlhé ée%@ﬁte&@ﬁpos%&%ﬂ%
372 et 379 foftaedtidiledi,, 13. Pr ot el ne hybrido selon I'a revendication 1 ou
l'a revendi cation qui est une proteine hybride TG+ al pha/ PE40 dans 55
laquel | egl ef&otbnﬁ&ﬂydﬁlﬁ s610h34 RicnBicaich 6) b labudNiesdie6i reskiid cys19iRé se@GlishtieR Postibns|32s
resi dus cysdéterate lepot@asfe,j.ons 372 et 379 ne sont pas nodifies. 14. Sequence
d’ ADNwequi code pour | a proteine hybride solon |I'une quel conque des

endi c &t | Protging hyhride 3elorPiBne queldRque des revendicalior 6 a3, dahg laquelle les quatre résidup cysi¢ine st
-15. Pl asm' drem@m eanlaining.a sequence d' ADN selon | a revendication 14, qui

assure |’ ression de |a segue,nce d' ADN de | a proteine hybride dans_ une
ccel | u| eo 1H'O retéipe-byBridsspjerda revendication 9, dans laqusile les quatre résidus cystéine’se trouvent en positions 265,

7, 372 et 379.
11. Protéine hybride selon la revendication 1 ou la revendication B, qui est la protéine hybride TGF-alpha/PE,4 dans
laquelle les résidus cystéine en positions 372 et 379 sont modifiés et dans laquelle les résidus cystéine en positions
265 et 287 ne sont pas modifiés.

12. Protéine hybride selon la revendication 1 ou la revendication 10, qui est une protéine hybride TGF-alpha/PE 44 dans
laquelle les résidus cystéine en positions 265, 287, 372 et 379 sont modifiés.

13. Protéine hybride selon la revendication 1 ou la revendication 7, qui est une protéine hybride TGF-alpha/PE 4, dans
55 laquelle les résidus cystéine en positions 265 et 287 sont modifiés et les résidus cystéine en positions 372 et 379
ne sont pas modifiés.

14. Séquence d'ADN qui code pour fa protéine hybride selon f'une quelconque des revendications 12 13.
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16 <Procede de production du pl asm de sel on Ia revendi cat|on ”Hl!ﬂiulﬁ’ " ,"’
produire |adite prot6ine hybride, | mﬂﬁ*end 5

dune cellul e hots ad 6e avec |l edit plasmde et |la cul ture de ladite

cel lule Bt @S'E“F‘aF%‘P $ selapriRfPYenYTriongd uLaseyT errespionded? aaneR T ARY

la protei n&® RAST{gdyeriae a"s“'Tfe"u BEY6% cont enant une quantite

cyt ot oxi %‘%&E&d‘é rggucg!)m%du ;ﬁ?sR\ dg .L, eJQchca O(AQS% d)?&iulre Ia"éiﬁ'e r;ﬂ%fgelag& E st{qefc%i&:eaga

reven; dicgf

Utilisati oraegag,f( n ﬁtﬁ’&s@urg}ﬁl' sio é‘el§ t@iﬂe {4a€ que conque des
revendi cations 1 a pour la preparation d une com position utile pour la
product | 97) Cémp&iRiodohtondnt Une §AHIRE GELRILR oRiBAcE 84 1h ¥iBtsRERBideRBorASNAREcHRIBHLS BVeh-
19. Utili safchtdhs £2138lul dhib/shipdbiosmtdnht abéptabl@ns | aquel l e 1 a conposition
contizent un v6hicul e physi ol ogi qguenent accep- 15 table. 20. Utilisation
de | a pr ¢8.aititsatidn yis taipebesing bybtide delonl fuee qualebraosips eveheisativevieridipon taipengatibn AurfeFom-
pour | a pr lppsiicavileppuda prduatisd id'unecaiivivhdytothaigiel shlective gheziune eepéteamammiiprief er at i on
des keratinocytes. 20 Revendliatlons pour les Etats contractants sul vants:
ES, GR 119.piilsgicsselenda povendioation tiadans [gaveligla eqrapositen hgrtient enovepienignhisipiogiauereat accep-
prot 6¥ne PHAP nodi fiee, dans quuel une pr ot ei ne PE4O est rmdlflee par

renpl acementd’ au noi ns_de x re stel ne es
aci des afff-rjdlisationde la protéi q 8"‘1" iatd "Eﬂﬁ’é’gt'°6%1 ?pgra"‘ﬂd”"m -
condi tion §@™ es}ﬂ“c?éfrédr”r%eﬁf’ é%“° '?15 Sf disul furo, Ii ee & un domai ne de
CI bI azge de proteine qui se lie A un recepteur de facteur de croi ssance,

el %&Mioﬁd&%ﬁe&hﬁ{}cdnt%mms%ﬁmrﬁl@ gsdghenant | ADN codant pour ladite
i ne

ride ns une cellule héte procaryote ou eucaryote adaptee et
I a cul tuge nd&éd:éaae@&,hmpm-daebretéﬂamnda%sm&a@ﬁll uhé SB8ind 1B}, MEiNbl AahsdecDél QhSirdtEine
hybri ds estpep,;e@d\uwt@paa&nplacanenm@aﬁdedeﬁmaausb;atérnepseaémaﬁdnmre dhuytred &tis arsiopse |
au noisns deudpedlent@iré Bentifids CLLLEHSRYIS tabitiRionjgliils AfBimenpal dnb Bisos disgiure Miésin dodsine
resi dus 263eeiblaghlié paisinb qui i liot en rdesplebrdid facBur diPeraissante Sejue rorhprend Einsertioh dimiplagmidel] |
dans | oquelcoatenantd AR cadant rele difelpsotéine bituidesdaps wie gelinle héje procagmte ou eucaryote adaptée et la
nmodi fi escomp't%ﬂrméqrne"qbé@terde@ﬁ dgsieonditions talles 7@ lzjprotiing fybrisle estRdYiE40. 35 4.
Proced6 sol on |'une quel conque des revendications 1 a 3, dans | o%uel | a
pr ot 6 ne 2PEASSGsaPT ir eyendicationd. GapRipqupl aumeplen feuxdessis réxids cypiine quisert madiice rTprentRgt
en positi orl%s '?6’5326?8'7297%'2 p@fé'"?,?@‘o S. Procede solon |'une quel conque des

r ev endi C é%og‘%]jl la I:gP E %1 ;lnrd c% I:fceuel 6‘; raé,ﬁssdelggﬁsdﬁl ?ife gtéws\eo chtsgrﬁ b ﬁdgﬂ%gg n%ft)aHnenP n

phenygsal an| ne eucl i sol eucine et de la valine. 6. Procede

sol on | a,r e%&a6H s%%ﬁ AR qodicoflRs §es ra;awclauay1 Hai s Q&Hma Fi68iné FIS)), HHdsiride ¥ hethdamise

sont changg,g Eﬂzfﬁac rIé’éréﬂhJ@stélﬁ@npoJmnﬁsg%ﬂ%M #0 |a revendication 6, dans
| equel |es eux residus cysteine so trouvent en positions 265 et 287 de

| a pr ot esnepReddselod runbqudRerdite &8 kdvbhdlcd@iohnees) dirg RkjiiaDIes Bsidud ayetsink @chitilandése Sl birs

leux 4esi dusideyrpibddhbisi dars letgfdhpbl@ﬁshitueﬂe Jaiasind, teia phédyidaniab, d8 Beudioe, Hal'ispleaing iette la
0. 50 9.vameocede sal on |'une quel conque des revendications 6 a 8, dans

| oquel les quatre residus cysteine sont renplaces par |"'al anine. 10.

Procede $§elRseréddseioniaaayendication Bvias lecyel gy mP'Eﬁﬂ}é‘i dep @s‘d'ffmé'f@ spri gapars Pew ilaeingie

se trouvent_on gooleons 265, 287, 372 11. Prockd6 _solaon |a

reverfii c&t i Tppeee ign lrzpvensiralion b dagsiicie! @sdﬂaawéféﬁ'sﬁaaténeae JRUERnLInRESTIRBR AP PR st
une prot ei H%p’ﬂtﬁ'ﬁ? ™e TGF- al phal PE40 dans | aquel l e | es residus cysteine en

_ position 5 %J&égét se%r?lg re%gr{zi catm? g dLr{sQesqug esc!ng §eur( F‘é%b.ﬂ%?sté%%é @Aqu%t eqﬂosmons 37261379 de

la protéine PE4q.

50
9. Procédé selon l'une quelconque des revendications 6 & 8, dans lequel les quatre résidus cystéine sont remplacés
par lalanine.

10. Procédé selon la revendication 9, dans lequel les quatre résidus cystéine se trouvent en positions 266, 287, 372
&5 et 379.

11. Procédé selon la revendication 1 ou la revendication 8, dans lequel la protéine modifiée est une protéine hybride
TGF-alpha/PE4q dans laquelle les résidus cystéine en positions 372 et 379 sont modifiés et les résidus cystéine en
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1111 p03|t|ons 265 et 287 ne sont paEPﬂiEﬁﬁﬁﬁiﬂ
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;;?2: Z![ pg gplgoc% 9seﬂ> ::ZV% éﬁ% JEs, ‘;véﬁ %D ‘?Ia té%re]ssi eprétélrreq‘ybnde
revenQ|cat|on daﬁ a el gﬁpfb el ne e eé une prot ne hybrlde

TGF- al phah Pﬁé&d&m 1d raﬂH&Aah&, 1 6 rbsndds TS @weﬁa B/3t6iA0 bdifled B u ibe
sont- modi T i fsF-ShatPLs chrid Haldis 1e6 SR by2Ring Bn ;Issff,ons 265 ot 287 BEPSbdIfRESi I3 & -d@rcyseén%ene
sontuoas MOgHsfién® 872 el 87520 s@psdbhodfiss40 45 50
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