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RasGAP derived peptide for selectively killing cancer
cells. FIELD OF THEI NVENTI ON The present invention

w0 edoawemsst o a peptide whi ch enhances the abil i PgT/IB2064/002165
drug to kill cells selectively in cancer cells.
Furthernore, it relates to a pharmaceutica
conposi : )ﬁ;ﬁ-
phar mc%tﬁ%gﬁlg?{%ﬂ) ctlﬁfgilgﬂoéﬁme 0 lg?gs f@;&fcgﬁé of
sai d peptide. BACK ND(J:TH&FI NVENT] ON Tunors are
di verse and hetero 865?7 VENare the ability
to proliferate without control. Deregul ated cell

pklast preequh inventieibightesdo wipentidaphich ssheacepibp ebility of a drug to kill

ARYAR nst i es. a mnjinmal requirenment.upon ..
oells SRRl ] coloci PR, Flathfe MblfiS sp e St RSBt S epice
compri¥n gyl dilhceiod bbsntes pRirRfEIIRIY, S/dctivel 8Rbhint oF a¥ idh@lone of said
__phenonenon that takes place during devel opnent, and is
peptidgéssential for the maintenance of homeostasis. The
bi ochem cal event that is believed to irreversibly
commt a cell to apoptosis is the activation of

caspases (cystei roteases cleaving after aspartic
resi dues). Cell sﬁﬁ%&‘é?%lﬁ‘hawﬁ%g? Ofi spl ay
characteristic norphol ogi cal and bi ocheni cal changes,

i Hanergiarydiferse prthiectesp gdsisonsy butcall sharetha dbiligy tocirobifesate without

ensatio | eavage. expressi on of apoptot.ic

controf BRG] Ol pyohtertoB 3plEL G Firf eepiORe Rnlhily
constit@fed AtrhingRAREQLiTctncht GFLH Whigh BRhRBRtioAlobcdrthese events

can be bl ocked by specific caspase inhibitors. It is

tpeptesivisdheprpaess byfwhithecatls spigs progravamedicad! ddatt, ajvital
onsibl e for nmost.. if not all, of th . '
phenof BB k& a1 AR e Binyipie omy S S mintenppge of
homeoBt48i6 UTheédblosHtntieal @{erdt BIRR §OSIR v Btolifre GAHRLoWIBR a 8B RAGRptosis
_ substrates in a cell are cleaved. Dozens of caspase
is the astipafianoafesspracse(cymein prafeases ¢leasdngaitortalpartic sisiduss). Cells

rowi ng, st eadi | Ear nshaw W et ~ah,. "Namal.i an . .
underee0foSls Sl cnmRleBS EE iamnlostis ut piap S s ffinges, ncluding
membfah@ﬁleb@ﬂrg @Blﬂrﬂoﬁﬂdiﬁg%m&ﬁétﬁi'coﬁﬂéﬂéati@ﬁDN&'C%@%@, eBfession of

383, 1999). Once cleaved, caspase substrates nediate
apoptotip ndskeys hiethe cell sufage and pidtiten edntieapoptaicotmelingpathways. All

durin t0si,s such as anpljficatjon_ of th
these o G PERIBHR Scopas St byl 4t 1 rifeavaes of the
caspas®E@RlERWHat i18FSporfsiblé R, 8 ndYlalIOSeMe 8Rirh 8L &R ARS8 bBserved
ki nase (MAPK) pat hways have been shown to regul ate

during apoyposis. s | n a positive or negative manner (Jarpe MB.

efhe%@éc&tﬁ)rﬁtﬂhégé) o atpglt)tiogis \{setrnsgggred when caspase substrates in a cell are
cleaved. Dozens of caspase substrates have been identified and the list is growing steadily
(Earnshaw W.C. et al., “Mammalian caspases: structure, activation, substrates, and functions
during apoptosis” Annu. Rev. Biochem. 68, 383, 1999). Once cleaved, caspase substrates
mediate the biochemical and morphological events observed during apoptosis such as
amplification of the activation of caspases, DNA fragmentation, nuclear breakdown, etc.

Furthermore, Mitogen-activated protein kinase (MAPK) pathways have been shown to
regulate apoptosis in a positive or negative manner (Jarpe M.B. et al., “Anti-apoptotic versus
pro-apoptotic signal transduction: checkpoints and stop sigus along the road to death”

Oncogene, 17, 1475, 1998; Widmann C. et al., “Mitogen-activated protein kinase:
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pro-apoptotic signal transduction: checkpoints and
stop signs along the road to death" Oncogene, 17,
wQ2005/008808; W dmann C. et ah, "M togen-acti vaP€n1B2004/002165
protei n kinase:conservati o of a three-Kkinase rmdul e
fromyeast to human" Physiol. Rev. 79, 143, 1999).
conservaton o@%‘fh‘ée-%sé‘iﬂ%di&ﬁyﬁ&rﬂ ? e AP RPRbAL® P}@&BP%%% ’79”1@?t 1999).
some of the signaling profeins that regulate
This ccaﬂld:l bxplamn@ydhﬂpmmomscaspa%ﬁh(gqm abmmﬁﬂle(s&/gxmhnglpro&methat

rogula YEARE SRR BOSS-GIDoRCR S PR PBRNS Cdipnn C. et ol Cispase-

depend%g él%ﬁ?ﬁ g’g éég%a?iggﬂtgmis ﬁ(‘:‘?ﬁ% g;l)o KK 2\ Kéﬁ" ml\icﬁﬁﬂjsm or anti-
apoptoﬁ’as@%ﬂs” .Ré}leh Uhym., 27807 bé1d 1998) nhingse pfo‘t’ang intlud¥ MBKH 1, PAK2,

mann_C , "Antiapoptotic signaling generated
Mstl aBS}@%‘Bége i nduced cl eavage of RasGAP" I\/bI CeII

%Je%%x%ﬂyénian gé (? dﬁlg%}/l I aé?ﬁﬁgde o@fl apopt o %@%&){o?itc%f‘gn aling

generafeyl by khsiRasdidaced didavagddf RIOLDP; MOTI'&IRM&IAE] N340 DOOIRFA
fragnent generated by caspase cl eavage protects cells

subset pﬁcaépm§ﬂ h@t@smct@éﬁj anthedekythadddyderpitapapiesis hBur. Cytokine
4 02
Netw. 48, S 200 Tpi Res Rk awsiiie g spryiidua e fikiee

protectSEESI AR RPIFK CAlGLd¥Ppendeht AANKEIGTRA\IOES A2 el 08 ATNAGHa B” J. Biol.
substrate because it can i nduce both anti and

Chem. 37, &feAdt 80025 s hgvmiemom@pfeﬁ that @adﬁAPh%re@ntamﬁof &fas ppdgRho

B A T
and pr@@ﬁdﬂtét%@rﬁ@ d@ﬁé’h@h%fdnrtﬁe aktelt 3 e s IEldARhgIRAIEEHESS. Thsay have

(sequence N) term nal sequence (sequence C).
shown Hg ableweleGls digaspase attivity, RasGAR iRels@R at positioedS % generating an

i SR RROO e SRR T Bl EB it
'Séﬁhéiice @6t VAR ler2th RAKPAB Snduce@AGtr6he @ﬁ(ﬁﬁ&l&fesﬂ:’dﬁ?é’m HeLa
he sane study, the authors have al so shown t hat

cells m@qmﬁb@ 1t abikityrte induea themppraencepipytiotganicle], aspyatimnof

ner ocker of apoptosis downstream of
CaSpaS%gs%’gcheag . At higher levels of caspase

36 Hlo\ahé, stllcﬁeth% BittotyhRE afRBIUERA Sht sé@eﬁ@é‘ﬂ ! RERE than promoting
apoptosis i s suppressed when it is cleaved at position

cell deatb,7appTérs & beaa gereral bédovkeyef apopiosisglomasiatans of gagpase activation. At

higher F 015 S GRS P AP ST sedheaer NP AP RrE bR R By
suppredted th%ﬁ%tﬁ@%f%a@é&f mbsmsl's} 15?)%91&@&9&&%@ VR HGRA M wo
cisplatin, a drug used in chenotherapy to treat

sequences, e rapd Ny vieat e cornttasttasedpsane Mhioave bicen slelwratocsestizisds cells
which éalﬁeé)elvgf?)g h}/gh ceefspefasle ’actixlf?falgs: t%-\I?-vF;?c? gpoptosis induced by cisplatin, a drug used

in chemotherapy to treat cancers.

However, it has been shown in Leblanc et al (Leblanc V. et al., “Ras-GTPase
activating protein inhibition specifically induces apoptosis of tumour cells” Oncogene, 18,
4884, 1999) that injection of a monoclonal antibody directed against the SH3 domain of the
N2 sequence of RasGAP in order to inhibit this protein specifically induces apoptosis in
cancer cells. It is also know from patent application W099/65947 (Parker et al.) that
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activating protein inhibition specifically induces
apoptosis of tunour cells" Oncogene, 18, 4884, 1999)
wao bas/odesgecti on of a nonocl onal anti body di r ece@m1B2004/002165
agai nst the SH3 donmmin ofthe N2 sequence of RasGAP in
order to inhibit this protein specifically induces
monoclad phtilsodiesi direcrd @gliinstel R&GAR SHS-dehfiin-kinditigf growin @3sm,
i application W9/ 65947 (Parker et al) thatnonocl ona
induce apapiosisdn eancer pdlstia WhigeABY isspreidicalty overexpressed.

- donml n-_hi ndi rof el | e tosi s hn
B R Bl PR B PR JRORLANIA bl
the Ras@APISIXPaGa&Rads cSatel fofSdthd SanSEd¥lls B sutflive atiRest AalinkHseem to
RasGAP pat hway regul ating growth, through the RasGA

be in coggst wathethe resplis elgiand bxlY ang and Yidmenm s lesdinigsfortlee conclusion
it o R S B3 A ek R e bR rgtaion

of apoptoSis ilEelONCl usi on that the RasGAP SH3 domain has a

qui te anbival ent function in the induction and
regul ation of apoptosis in cells. Chenotherapy, alone

Chepdpsiana sl & unPriey b et Fetenirad: wdisfismepy). ae
current! Bk 6f the GRPEorheh 3RE Bifi ik tHePYeutiul IR & trEARGRIcPs. ThEe
ef ficacy of the drugs used in chenotherapy to treat

efficacyod theedrugs eded ds clemoethesiapy todirdat tancexs rkiids| ongtheic ebilityefol kil cancer

There is, however. a ljmtation in the use of thes
cels. THERG 5ot aiem UG on G e eoers o (tes it FoaR g oot ths
they can?ddPABRI¥IyAFREAoriR B8ls, A& éahcer RN s CAE heyat baly BARES
they not only induce a strong stimulation of caspases

strong stimubéing of casphses il oancat eadlsibnt aler ivaormel ¢edls, moncanesrelis,
. .cells, especi.al. t.hqse cells that divide quickly.
esPeClal%hti‘P%ef“t?ﬁé?hagﬂb‘“é%%“lig@ﬁge for the clinicians is to
BhegsR, iendnsss of ind EHﬂi%iahE‘ alto @%_@oéﬁltﬂ@d&e@ Hﬁ&uggmat are high

elimnate the tunors but not so high as to indu
enough teslpipatsithietuafdrebutsat so high apét indntsseyastsideseifeatsrin tlmsmtients

o B A S e o S R
AR defockbis 6 BN Bk dahcdr 8aREwbing o%(/fdugﬁ"iﬁr[cr&fse the

chennt%erapeutic treagnents t hereby enabling | one
efficacyad skemnathempeaye. trébhmentsitetebalesablingdower doses etdrupgsn T haswill also

. far as possible the severe above-listed. side effects.
resultin g BRI S ROSOB| bR ST HOV B SEEe NFEt o 1 5 (0
provi de an inproved approach, in conbination with a
drug, for the treatnent or prevention of cancers,
Theiefbreg theobpat ofite @reshnt inbantien netut provided anl irapdoared spproach, in
.ect .has been achi eve

. SUWARYOETHE.. | ENTI ON This ob
Combm%g?nmlg‘w fiugg s %ﬁ%ﬁasmc%r%?@fl{lwgo%@ge% valiely dags Rob Bive the
above-ml¥ftioned drawbacks.

SUMMARY OF THE INVENTION
This object has been achieved by providing a peptide consisting essentially of the N2

sequence of the RasGAP protein, a fragment thereof, or a variant thereof, which enhances the

ability of a drug to kill selectively cancer cells.
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sequence of the RasGAP protein, a fragnment thereof, or
a variant thereof, which enhances the ability of a
waole@g/oomsski | | sel ectively cancer cells. Furt her POT/E820041®2165

i nvention provides a purifi4ed and isol ated nucleic

aci d sequence encodi ng the peptide, an expression
PRHeRhoIe R ivinin Blovided 8 huRfitd GRP¥oRledMikleld K54 #fence

i sol ated nucleic acid sequence and a eukaryotic or

encoding thekreplide.ian enprsssiorb¢ctaraongirisinggt 1dast qrepbpylef pirified and

. i sgl ated, and purified nucleic acid sequence and/or the |
isolated RelFE EicMayalEE GRd b PR SHAGH ORI CRpycomiaing the peptide

the isol el 631K RRORG AR Fig/@/g?@ig%%(ﬁx%sﬁén et i ve

substance a pharnmaceut’| ca e anount " of at
Thedstenting fdipr ipoevides aphdimgeetiticdl bemposiBer Ediiprising as an active
b DESCRI PT1 ONCE, :%‘EEFI'GJRES Fi g 1 shows the percentage
substancga Rggam%gflgaﬂy EHY AL PRt L6ers ope pRpide soeqsding sefhes
inventiohr ansfected either with Fragment N2 or an enpty pcDNA
plasm d. HelLa cells (2x106) were plated in
10-cm di aneter Petri dishes, transfected with 1 ng of
GFPexpressing plasmd (to |abel the transfected cells)
together with 2 ng ofan enpty pcDNA3 plasnmid or 2 ny
of a rcDNA3 vectBESGHEHONOF THERIGERESN2. One day
followng the transfection, the cells were incubated

. for 24 hours with the jndicafed congentrations of
Fig. 1 stofls ffig pereeniagt ol Apaptosis e gndnt YU eis deives iy Hisbn ces
t i Iyl ' j ti | eus was
ransfecSLARY iith Fréginbit 10 SR Yiidly BUORA' pEsiE! 700
HeLa celig @nd @) ovete platad inrl Oafin-tameteriBetie gishebe transfected with 1 pg of GFP-

.det.erm nat | Ast eri sks _denote significant
expressify RGP Rb DOLPE SR FoU) PEPRe: BB 281 dn gl EPNA3
1 . * r Lok - kkk
plasmid 1 B STRBIRND fector A Sine B, Do Loy Rloyife e e
transfectbing fhercells weomistuhatddsfori24 Hourn withi the sididhyed Ghcdrapriessstt S

. . the. Src. honol o domai n. Fi Q. B shows the percentage .
cisplatin gdriagysin o @t?%ﬁefl?rrg‘f#ewm@%% GFPmosiHveeells cgﬁlmng pycnotic

nucleus WhdiRsh esdref Wi th plasm ds encodi ng the constructs
described in Fig. 2 A HelLa cells were transfected as

The resultes@réspend torthEintpan  stirklardpleaimtiod of énelomidegentdag determinations.
.. construct.s described [n Fig. 2A La cells were then
Asterisk (R IER oA PR DU R PRI oaRS el Ruo@ withigisplatin
(*, p<0.08f *ARPROQL B+ 6.%?)’.”1 ned 20 hours |ater. The
resul'ts correspond to the nmean standard devi ati on of

three independent determ nations. Asterisks denote a
ignificant differencebetween the cells treated with

. Sl A A h .
Fig. 2 A Js % schematicasPERSER{aing of Kie Gibierant gonsfouets usedhin it stpdy.
SH repreBents fhe&}e homology domain.

Fig. 2 B shows the percentage of apoptosis induction by cisplatin in HeLa cells
transfected with plasmids encoding the constructs described in Fig, 2 A.

HelLa cells were transfected as described in Fig. 1 with plasmids endoding the constructs
described in Fig. 2A. HeLa cells were then treated or not with 0.15 uM cisplatin and the extent
of apoptosis was determined 20 hours later. The results correspond to the mean + standard

deviation of three independent determinations. Asterisks denote a significant difference
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*** p < 0.001). Fig. 3 shows phase contrast and

epi fl uorescence i mages of live cells incubated with
WO-RDS0D@BEl | ed TAT- RasGAP3i 7_ 326pepti de. The POI/IBM04192165

cell lines (HeLa, U20S, H Mesol, MCF-7, HaCat and

HUV- EC-C) were incubated 3 hours at 37C, 5% CQ2 in

o e

w% p < @@bhyre medium Fig. 4 A shows the percentage of
apoptosi s induction by various drugs in two non-cancer
cells treated or not with TAT- RASGAP317-326. Two

i s REBHARES S T SR R S b v

JaBSidarX S LRastAlP 73, dene in the absence or in the
FIre laggesence of 20 ﬂﬂ&% - RasGAP 3i 7 326- The_ extent of

The folloayinptabiinesHsLs 5@ Hdleso ll,rMQFa’Z,é_ia_Caﬁ:%c_l I—I&J\BE Glaere
B e

RasGAPIA % §é§ﬁ%P i Th3RPashE@ tireSMNEEWith ehlrkim@turhHeLa, U208,
| MEES 7 an

H Mesol) were plated in 6-wells plates and
treated with the indicated concentrations of

SPU ELFTEAL T I T
cells tre%i']gﬂ_ ggﬁﬁg%?h%&rﬁiﬁsggﬂgbg% for 20 hours. The nunber

I spl ayi ng pycnotic nucl eus was then scored. .
Two nonftwcerasllllines (PaCat spdHIN-EC-6p weesancubsatedivith MCER8FNEL | on

f th | nd d determ ' | sk
concenteg oo F BRI A PEREIAE0 BECBBNS R AT il (R Baoc of

RSsd ) &lsboed@0aird larse | ef t
20 "‘MTB% ?ésadt}gg%{z%%?%\l%ytﬁég Wi eh the HI V- TAT 48.57 peptide

(**, p <0.01;, ***, p < 0.001). Fig. 5A shows the NFKB
activity in U20S cells t t ith cisplati '
Fig. 4 B35y e B horSr R o o loBR P b cn
lines tregtﬁﬁlmtvbiﬁ?TAgzﬁs‘@ﬂﬁ% ,Ax1 05) were plated in 6
we plates an

transfected wwth 1 ng of a f,irefI]y
Four cancecidlidines €Helen 81208, MUEI it Heoviestkmeneplpter dy 6arrisplates and

vl B I I o RS o
absence %ir) {ehgtglg %f(ﬁ%l#c%%? eRher@oSNIaIIVITAT ,{ D @r TAICREEGAP3;4.5)s bépides for

20 ‘MM HI V- TAT48-57 or TAT- RasGAP 3i 7 . 326
20 hours @ht indebedofidely dBplhying pycritie migleys wap thesspered phe results

correspol;lhgq? ilgrg!gaglcﬂlz gtgrrlc?aig dgvcigt%o\g cEfythrrég rinn('?elpiat%(%dnt Qe GatlBER! AdtBrisks
denote significant differences between the genotoxin-treated cells incubated with TAT-
RasGAP317.326 and those left untreated or incubated with the HIV-TAT,s.57 peptide (**,p <
0.01; *** p < 0.001). '

Fig. 5A shows the NF«B activity in U20S cells treated with cisplatin and in the presence
of HIV-TATs.57 or TAT-RasGAP;y7.326 peptides

U208 cells (1x10%) were plated in 6 well plates and transfected with 1 ug of a firefly
tuciferase reporter plasmid for NF«B activity and 0.1 pg of a plasmid encoding the Renilla
luciferase. The cells were treated one day later with the indicated concentrations of cisplatin in

the absence or in the presence of 20 uM HIV-TATg.57 or TAT-RasGAP317.326 peptides during
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activity and expressed as fold increase of the basal

NFKB activity obtained in control untreated cells. The
w0 eadlobessTorrespond to the nmean standard devi PCT/IBR00002165

t hree i ndependent determ naiions. Asterisks denote

significant differences between the indicat ed

20 hour§, ﬁ‘glgsda aﬁr e[?rﬁée;gétheq?rfﬂ 1%}1?6% g{é&ﬁg éapﬁﬂ:gl%]e n%r‘lﬁa luciferase

activity ShBSlprédsed adld Mcidase GRS BMENE‘)‘(Ha&GEf}'Tob‘Gﬁn&Y Pahirduntreated
and I'kBaDN2 or TAT- RaSGAP3 2 (loe ptide and I kB N2. U20S
1

cells. Thf;e‘psstétswerresnoném@fl@anw Iptansland deyiasionpfithree fdgpendent

a5 135S SERE 55 kRl Yo e Sy

p<001oﬁ«*=ap@5’0@;pre33| ng plasmd (to | abel the transfected
1 mg of a plasm d encodi ng | kBaAN2t hat i nhi bit
the NFKB pathway or with 1 ng an enpty pcDNA3 vector.

Fig. 5B 2R Fhe St A By B3P R nienoM ciotlabd g ppbonce

of HIV—*I@!’[‘% 1%% dd ﬁ&dﬂﬂzT&TTWAi‘n? 29 Eﬁﬁd@é‘nd IkBaAN2.

al 20 hour period. The cells were then |ysed
U208 ca]ﬂujweﬂaerahlﬁﬂéaedmﬂm ng/oﬁa ﬁmb'dmlﬁwasdeqmﬁebphsmrd foahdkB
except. tha . re. expressed.a old
activiy, O, # QCR P SRS (o RPOIIE T g A £ DFP Epressing
160 Ml Qf o FlMit A ARG IRBRANG §hat ihibit th
Plasmid L B p il S o IR BDANG TSl he
NF«B pathivag opivithilgug &nferapiy pBDNAY wrchat Theedalls weheincultedt onsf day later

GFP- posi tive . cel Is d spl.a chotj.c
with incfFapiag FPRITAHENS 9 isglArs %ﬁﬁ%@% {3& @Wﬁﬂs 57 0or 20 M
TAT-RaSB%‘i? Al ard Aex Mdi@tha? &o h rioB IBIRECHS Kere thep Iysed and the NFxB

hat1 ons. Fig. represents western ts and
activity psessed aagﬁcnbed]ﬁsﬂpaphbﬁsmmegtltm itlrreswdfs Vt&éﬁqmeﬂ;sled as fold

transfected with eit | V- TAT 8-57 or TAT-
increasezpf ghqy (B &%%Vl%éﬁt?cﬁ%glpé& IneR %?imtaﬂ?%on@stﬁf\? ??“ﬂf«s 57
peptlde.(2X105) were plated in 6 well plates and treated for
the indicated periods of tine with the indicated
conbi nations of the H V-TAT48-57 or TAT- RasGAP3i 7- 326

ptides (at a 20 _nmM concentratjon) and ¢isplati at
Fig. 5 Coshigeys the porRennge Rl pBARtosis 9f fransiected relly pikighs A g éx

Atterna B B O e A R D b Th PO Bt
The resulistdori@sgontiits tienéanl + §tandadd deviaton eftiwee indepindenfldeerminations.
quantitations depicted under the Western blots were
performed on the 12-hour bands and nornmali zed agai nst
. [ 0 t
Fig. 6 r%ﬁleesm V@ésgpq‘ﬁgﬁgfgvz{ugdt gx%‘ég tgﬁlrf élglé %gxﬁgﬁlﬂ)ggﬁtﬁ)ﬂs bf®20S cells
transfected with either HIV-TAT .57 or TAT-RasGAP3;7.326 peptides and treated with

cisplatin.

U208 cells (2x10°) were plated in 6 well plates and treated for the indicated periods of time
with the indicated combinations of the HIV-TAT4g.57 or TAT-RasGAP317.326 peptides (at a 20
pM concentration) and cisplatin (at a 30 uM concentration). Positive controls for JNK and p38
activation were obtained following stimulation of the cells with 1 ug/ml anisomycine during 3
hours and with 0.5 M sorbitol for 30 min, respectively. The quantitations depicted under the

Western blots were performed on the 12-hour bands and normalized against the positive



experi nments. DETAI LED DESCRI PTI ONOFTHE | NVENTI ON As
used herein, the terns "peptide", "protein",
w0 paspaspt i de”, "pol ypeptidic" and "peptidi c" PCPIROGH02165
i nterchangeably to designat® a series of am no acid
resi dues connected to the other by peptide bonds
controBe THeABultd CritkpdiE 3 Thd Wead saAdHQ WyvisliHOSnRl iAdpREGM
residues. RasGAP, a regul ator of Ras and Rho
eXperi@emsphi ndi ng proteins, is an unconventional caspase
substrate because it can induce both anti- and
pro- apoptotic signals, depending on the extent of its
cl eavage by caspases. At |ow |l evels of caspases,
RasGAP i s cl eaved at position 455, generating
anN-term nal fragnment (fragnmentN, of about 56 kD) and
a Cterrninal fragnent (fragnent C, of about 64 kD)
Fragnent N appears to be a general bl ocker of
apopt osi s downstream of caspase activation (Yang J.-Y.
and Wdmann C, Mdl. Cell. Biol., 21, 5346, 2001 and
J. Biol. Chem, 277, 14641, 2002b). At high | evels of
caspase activity, fragment Nis further cleaved at
position 157 thus generating two fragnments, N (am no
acids 1 to 157) andN2 (am no acids 158 to 455). By
"cancer cell" is neant a cell arising in an animal in
vivo which is capable of undesired and unregul at ed
cell growth or abnormal persistence or abnornma
i nvasion of tissues. In vitro this termalso refers to
acell line that is a permanently immortalized
established cell culture that will proliferate
indefinitely and in an unregul ated nanner given
appropriate fresh nedi um and space. The term "drug"
refers to drugs which are able to kill mammali an
cells, preferably human cells. There are severa
cl asses of drugs of different origin and with
di fferent nodes of action. Drugs of the present
i nvention concern agents which are derived from or
whi ch beneficially nodul ate host bi ol ogi cal processes.
Interferons, tunmor growth factors, tunor necrosis
factors, growh factors such as G CSF and G CSF and
i nterl eukins such as interleukin-2, interleukin-6,
interleukin-7 and interleukin-12 are exanples of such
bi ol ogi cal drugs currently used in cancer
t herapeutics. A drug of the present invention can
concern as well agents which danage DNA and/ or prevent
cells frommultiplying, such as genotoxins. Genotoxins
can be selected fromthe group conprising al kyl ating
agents, antinetabolites, DNA cutters, DNA binders,
t opoi soner ase
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poi sons and spindl e poi sons. Exanpl es of al kyl ating

agents are |lonustine, carnustine, streptozocin,
wore@bloarset ham ne, nel phal an, uracil nitrogen nect/m2d94/002165

chl oranmbuci |, cycl ospham de8 i phospham de, cisplatin,

carboplatin, mtonycin, thiotepa, dacarbazin,

procar bazi ne, hexanet hyl nelam ne, triethylene

mel am ne, byl Aiakh pENRIPHONYY Tl (NERFONMND Ot her

pl ati ne derivatives. An exanple of DNA cutters is

bl eonyci n. Toposi oner ases poi sons can be sel ected from

the group conprising topotecan, irinotecan,

canpt ot heci n sodi um salt, daogrubicin, doxorupic

9y %

Asfesed Beesih the sk aprpfide pr@ﬁa%gp@gpepggp’;,gw@p?pt%@ and
“pepici} GO9S 1 ATBILES o 0les A DHEY Gr o 436 LLBAIH Ebfhected b

reas -spi ndl e poisons can

the otheSBY p&itidd ban@ylgetivben (e alihacaiing isl dgbosydb@stdNadjacent residues.
vincristin, navel bin, paclitaxel and docetaxel. As
RasgAds a iegulateref Rastaad Qbot GEP-bindingerrateans, ifanumcenyenfanal
S h | owi_ g . 0

caspase SitfiEleteo AR sk FuicB by frl R o FEHERBUBRT, PR i AEhE on the

extent of ltsIiasabt B cadpasRhAL Bw Ryels 0Xyishars, HdsHTOMIckaytd at position
fioxuridine, chlorodeoxyadenosi ne, gentitabine

455, gencrativgea-temin fegmenicAisemeni N abpitex6ding aC-terminal

ot 0Xxi P, r [ ' it t d
s R o BEEDS AR N My T PP RO B
apoptosibliRSRsEaag 6 CadpaRActivRidnIVeMNe].Of . dnfl WidiinAdl.| MId1WEdIN Biol.,
one another. In case nore than one drug is used the

21, 5346)@08t mirdh htBioh Ghema, 27914041 20A2bhaAt agh leveldofigasppse aglivity,

smemen Y SRR B PPt [y b
1 to 157 GAAIN2GAARCICE 15830 4SSl herein refers to the capacity

of a peptide to increase the effect of a drug to kill
cells. This capacity can be nmeasured in vitro by, for

| e, ' the . t f f.0si f
B salTam s o Bl i e FE A Pl BT AR IS eoPabiget
undesiredid PG RYe SN drow i Heabasing peRistnel bsastosmhBinbadon of
pycnoti ¢ nuclei (a marker of apoptotic cells).

tissues. Fyyirodhis yerm dleo refers bq & cell bnectbatia regrmanentip gamprialized

,drught reat cells that d ot .cont.ai n _sai d, peptide. .
establititisl e ST iR, R ERlety R P i Dinefs given
approprBROPEATh &N a68shscedt a given concentration or that

decreases by at Teast two-fold the dose of a drug to

i nduce a given apoptotic response,

The term “drug” refers to drugs which are able to kill mammalian cells, preferably
human cells. There are several classes of drugs of different origin and with different modes of
action.

| Drugs of the present invention concern agents which are derived from, or which
beneficially modulate host biological processes. Interferons, tumor growth factors, tumor
necrosis factors, growth factors such as GM-CSF and G-CSF and interleukins such as
interleukin-2, interleukin-6, interleukin-7 and interleukin-12 are examples of such biological

drugs currently used in cancer therapeutics.
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will be considered as enhancing the ability of a drug

to kill cells. As used herein, by the term
wO s@bmatssvel y* is neant that the peptide of theBCT/IB2004/002165
i nventi on enhances the abil4ty of a drug to kill cells

at a given concentration, specifically in cancer cells

AdtugSefithé piebdif inveRfién tah dRberiab ol ageltk svhich damage DNA and/or
Concentration ranges of a drug in vitro in which the

prevent pelfstfrere nadtipliingssuchas gpnatexins. dfengtoginggan be relpeted Epmsthe group

.selectively in cancer | I e , I th
comprishE A e BRDGEATI SRR, LGS B, Bgbfrece
poisonsldﬁ&l%ihme BrogoNcentration of the drug in vitro is

between 0.1 to 100 M preferably between 0.15 to 30 M

Branits ofadjodating agents hee Ipayeixe, protusiine, skegipzdcéhabl y

derived f human.,and ref er Q 36 Kk rotein .
mechlorE i, FRPTG| Spoi PP e T RSO Bl B pids:
iphosphaiicafigp 19 calidp haRBRtoR§cif TMeda dddatisbh, Brodarblbine,

general, Src honol ogy 2 {SH2) domains are involved in
hexamethytwghinting triethylpiwsploriyd, buadfanypipghmmaniiattetage Satother

1o o.m)l.o(%y 3 (SH3) domains are often indicative of a
Patme%f‘af”é‘f “involved in signal transduction related to
Ay

EaskAnk 8F BINOEGRR RMidRRycin. Fragnent” refers to a
sequence containing |l ess amno acids in length than

Tdpesinthesmsqupriseisehn bh eclRdedAPmho gwiup coffiprising éopeteras,
inotci SR bl o TP ek, Ff B B oS

teniposi&’é,%?ﬁﬁﬁ +iﬁah@g§,p§§gaence contains |ess than 90%
preferably less than 60% in particular |ess than 30%

BEuwanpdesasfi RN Ai tindeeshaye ldacthmmycheandasifieramiyvia wWiereasgpiadisepoisons
of the RasGAP protein. . The present i.nventian. al sq.
can be sElREe AEOTE hiogr bR FOIBP BV DSty BB oy i el and
docetax@rotein. The term"variant" refers to a peptide having
an am no acid sequence that differ to some extent from
s diasgiay evelleqtivretaboliep tandes uset athictscarbeaelentzdaviong the
.sequence that vary fromthe native sequence b .
following FUERORR]S, BRI BEEL RO GRS, CYHEr BLY> P or
fludaralTR! ShoRpRAO h?_&fo%m%a SR AR b, U ameﬁlaﬁsﬂaaéowaa&o%ﬁ@,e

eri’stics and conforretional roles. Thé am no
gemcitabimeghiognadne end/Gmeacapsoppoiss.ess substituti ons,
del etions, and/or insertions at certain positions
within the am no acid sequence of the native am no

i b BT A 08 e
used as Holglinthengredenvmventinrps: | . Smal | al i phatic, nonpol ar or

slightly poJar residues: Ala, Ser,, Thr, Pro, .
B Br,ug,a 5t {’? Mﬁ%ﬁé\rg%w@gﬁmwh Apg anokhey. ﬁ{ﬁé@ more than
one drug is used the determination of a useful combination of drugs is well within the

capabilities of those skilled in the art, and will depend e. g. on the cancer cells to kill.

The term “enhancing” as used herein refers to the capacity of a peptide to increase the
effect of a drug to kill cells. This capacity can be measured in vitro by, for example, measuring
the percentage of apoptosis of cells containing a peptide and treated with at least one drug by
scoring the number of cells displaying pycnotic nuclei (a marker of apoptotic cells). Typically,

the results are compared to those from drug-treated cells that do not contain said peptide. A
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DI . Polar, negatively charged residues: and their
am des: Asp, Asn, Gu, Gn IV. Large, aromatic
wo e®msdus8? Phe, Tyr, Trp V. Large, aliphatic, PONE0e4002165
resi dues: Met, Leu, He, Vall) Cys. The N2 sequence, as
wel|l as a fragnent and a variant thereof can be )
peptide HHaCRAAEH diwoafolber rbry indrease bl apghptasiintcelihiati agiven kongwniration
in the art such as for exanple chem,cal sQﬁ/nt hes

or that decisesrs Dy ahicatiaBRrPIIEE dets HacEys BARTTG MR HTLOBtale Tegponse;
. 1982, | ecul s Va |, Cold
will be %ﬁﬁ’éﬁwbﬁg%%%n%@géaa?%lg%ﬁf%@g% 1I(aga’/i?rs't hgu? ragnent of

the N2 sequence of the RasGAP protein conprises the
am no aci d sequence of the SH3 dommin of the N%] . .
Asysedriesindyghe termhselegsivelyo s megairthagribe m&?‘e gf the mvention
li,cants, surpri.si o SAAVE Lerd QLARF cell
enanc 5L AT EHE BTG eB g PR oPRRAR BB SHOR®S cos
but surpsidgly SothRA6E8archecolbl | ity of a drag to kill
sel ectively cancer cells and that has also the

Goncantraifm naﬁgetse)fmgl.;@ wagiry i whichfeespopiide epipngrsfbe abibity ofa
aog o GTR EPEREL s R et 800, BPUER e B0F Bt i

case a gbRSELRANS usld, isddFeRicobeer®atioh Ofhe idhudingitrdisfetmeen 0.1 to 100
determned their ability to potentiate drug induced

M, predgroply betveceni®). 6 o30qg8M. cel | line (Fig. 2 B). These
parts of the N2 sequence have been cloned into a
vector and transfected into a cancer cell line (HeLa).

RPN Gaitlchc b8 e RASBAPHGEnHE pefarably defitahfibmdivachnuaint befers
an enpty construct or with a construct encoding the
to a 36 EBiproteinaionsisfidgp o 7\antno agids whithisaeommpassesaontif arteng SH3
. deatfh. Ln_contyast, cells expressing the constructs
domainag shoWn ihfiSP¥fe* 88 domai n had an i ncreased enhancenent
g{) c[%'eﬁa@,' Gt hembﬁ%yqqéﬂqp Qb 9ish Sredfvetieim refognitipn B
% I cants have Then generated progressive truncations
phosphoryldtétbtyBisheduinaeas Srmhemology 8BH3) domaian arefaften weipgtivgIot 2
. enhancj.ng, sequence.,. Al | Se .cqn -Qr- parts of
protein gipgolygs! lgglﬁﬁ‘éﬂ%%“%‘ﬁt@nfﬂf{,eg ;%?1 Eﬁﬁ%e%&ﬁ%&éﬁ%%? ‘est one
(317-326) that codes for a 10 amino acid |ong peptide,
potentiated the ability of cisplatin to kill Hela
EBtagmenPirgfeBHp.a sthesnee cerdaining lesseminh agids indergth thandhe N2

sequen%ﬁ%igg %g%%?/ { faﬁ\ rgeﬁg%} gl%\é%%gaé lgh%:)agﬁif&é}i i htee same

ﬁ%'%ig B ASFrém STREH it R8N dsOP @ fe 8514 81 Soqlibcen@htains less
propert?fi%tshe edo inn or the variant thereof contains

than 90%%,afreforblyylebsethsn 60Paningrartimples|less thanB 0%reminomcidsdn dggth than the
| ess than or equ&l é&, 30, .nost preferably [ ess than or
respectgr@l}g@ sqqyengs of the Ras protein.

The present invention also includes a variant of the N2 sequence of the RasGAP

protein. The term “variant” refers to a peptide having an amino acid sequence that differ to
some extent from a native sequence peptide, that is an amino acid sequence that vary from the
native sequence by conservative amino acid substitutions, whereby one or more amino acids
are substituted by another with same characteristics and conformational roles. The amino acid
sequence variants possess substitutions, deletions, and/or insertions at certain positions within
the amino acid sequence of the native amino acid sequence. Conservative amino acid

substitutions are herein defined as exchanges within one of the following five groups:
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am no acids of the am no acid sequence of the SH3
domain. In particular enconpassed by the present
WO pws0i88N i s a part of the SH3 domai n whi ch CRPOBIEN64/002165
in the am no acid sequencedlencoded by the DNA
sequences of Table 1: Table 1 Sequences Nanme DNA
%g%i‘%@?&ﬁc% ?Qla%f ngﬁﬁﬂ?@ﬂ??e&d‘ﬁg@ﬁllﬁ) &k, Has &R, Gly
gaagat agaaggcgt gt acgagctatt ctacctt a
dl?h'ﬁ'd@emgldamﬁlnsaaﬁag,dawact gat gaaat aagtttct

PDTDEI SFLKGDIVPI t

3 a a att at gat gaatta

Relpis RIZed D G0 G TP6Y (1 Re A S PG hnac

@J%%"}{%ﬁ ggccttat t gt t gaagacct agt ag
GREEDPHE! aagaggé gccgggaagaagat ccacat gaagga

KifESiGphativaacdpl g gediduzat Mgg daydie, Vatdamcagga agct SEQ

I D N2 RasGAP 284- 341
gt acgagctattctaccttacacaaaagt accaga RVRAI LPYTKVPDID

RONE BqiRAN, 37 Gl ob L AARRCBAN Al (b by 2
variety $fa8ghb@Camiatdlindpga knagaimha asagde at foDekAnHDChERvEREnthesis or

tattgttgaagacct agt agaagaggt gggcc EDPHEKI .
recombinaifaeud %@&é&é@&ﬁb@g@d&w%w aéé%%r%d‘ﬁeg%%w& A laboratory
t accttacacaaaagt accaga
Man“ﬂé?/éﬁﬁ’g\‘?% E%%%E"E:’act t gaaat aagt t t ct t aaaaggagat at gt

El SFLKGDMFI VHNE t cat t gt t cat aat gaat t agaagat ggat ggat g

L EDGVWWMWTNL RTDE t gttacaaatttaagaac gaacaaggcct
e e M R pe i R N S

anino s yng R o T R Ak ORI BRhA ?&%Wm

thereof N2 sequence i s SEQ | DN4 (RaSGAP317- 326) then the
resulting am no aci d sequence encoded by said SEQ ID
NAd in human is

<=2 gH-"

Applicants, surprisingly, have characterized a shorter sequence of the N2 sequence of
the RasGAP protein that still enhances the ability of a drug to kill selectively cancer cells and
that has also the advantage to be more easily synthesized. In order to assess whether such a
part thereof could be isolated, applicants have generated a series of truncated versions of
fragment N, as shown in Fig. 2 A and determined their ability to potentiate drug induced
apoptosis in a cancer cell line (Fig, 2 B). These parts of the N2 sequence have been cloned
into a vector and transfected into a cancer cell line (HeLa).

Applicants have shown that HeLa cells transfected with an empty construct or with a
construct encoding the SH2 domain of N2 only do not enhance cisplatin-induced death. In
contrast, cells expressing the constructs containing the SH3 domain had an increased
enhancement of cisplatin-induced apoptosis as shown in Fig. 2B

Applicants have then generated progressive truncations in the SH3 domain in an
attempt to identify a minimal enhancing sequence. All these constructs or parts of the N2
sequence (Fig 2A), including the shortest one (317-326) that codes for a 10 amino acid long
peptide, potentiated the ability of cisplatin to kill HeLa cells (Fig 2B). These results show that
the cell-death enhancing property of fragment N2 does not require a complete SH3 domain but
is mediated by a part of the SH3 domain such as a short peptidic sequence.
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WWWTNLRTD. A conparison between the different species

reveal ed that there are different am no aci ds, which
wa@ae@soesser ved anong the speci es as shown i n tel/EB2804/002165

Tabl e2 Speci es Am no aci dsdguences of RasGAP

3i 7- 326Human WWWTNLRTD Bos taurus WWWTNLRTD Mouse

DsBatdokmin e the Ghredns tHaRAY EdhETD pAstapbiy less than or

W.WTAHRTG Dr osophilia W.WTAHRTG Al i gnnent WKW/TXXRTX

equal toOy serepfaaiy tesa tiad ot agunhtp 3% anasppraf@ablydess than or equal to 10

. represented as .bold underl iped type residues whereas
amino agiqs Oi’ﬁmml&% ﬁ%‘ﬂde‘ill?n‘é?ﬁﬁ%e §fc‘$di° ' dues that can be
changed by conservative, or non-conservative am no

acid substitutions, without inpairing the inventive, )
hrppinddrescahpasbebsty the prasenidneantion et past of the E3giqmain which

. donmai n of . Thesepepti.di.c varjants of thi am no
consissBiag AFIROSPd RGeS SoNEThTapSBhod s Tahf F
particul ar the alignment sequence WKW/TXXRTX, are al so
enconpassed by the present invention and they refer to
pepti des having an am no acid sequence that differ to
some extent fromthe nativ guence peptide, that is
the am no acid sequence thgqa?\i%fy fromthe native
sequence WWWTNLRTDby conservative or non-conservative
am no acid substitutions, whereby one or nore amno

Sequen@gild r Maimdues |ar e subst i DNAsequepeasnot her with sadenine acid
characteristi¢s and confornati onal roles. Usuall \sequenges

SEQ 1D NOE ) IRa6GARRASI S;Ehﬂ@atesswgwq%%ﬁcqaﬁ‘écq@% | ERRRRVBAILPYTKY

&
the RasGAP p”“‘:é‘“"ﬁaaétiﬁg I HEenteo Ot a | Ak A omrm,
thereof as di S§E§§a {hda! Stﬂg@%%%ah?&géﬁka@r RTBEQGLIVEDLVEE
conj ugated to|3Ba g&a LEthUtBEtRAGRScHReag | VGREEDPHEGKIWFH
acgunul ati on OfzabhRytpepidodeaddaagatcekbatdSaota qrekageih

can be a conpogadatwiogttdcatigreesoredepicaAedlijat ed

endocyt ose sugl#98% for exanpl e the nmenbrane

Lpaggfq;rgg,r cepbtormedi-ated—endacviosi £
o S ErRegagetaticeacct taddtEahhitactalfa | RVRAILPYTKVPDTD
SEQID % R EAP PP gl GRiT g 116 ok P AP SIi doga 6485t (| @rePLitoMbTvNE
et |al ., "Tar getwedtéiuigattaltpyaropgyage thecdopn S IEDETNTVTNLRTDE
receptcwlTediaI(ﬁgggttacaaatttaagaacagatgaacaaggcct QGLIVEDLVEEVGRE
tattgttgaagacctagtagaagaggtgggccygg EDPHEGKIW
aagaagatccacatgaaggaaaaatatgg
o tacgagctattctaccttacacaaaagtaccaga | RVRAILPYTKVPDTD
SEQiD s | RasGARzsesss gactgaggaaataagtttcttaaaaggagatatgt EISFLKGDMFIVHNE
tcattgttcataatgaattagaagatggatggatg LEDGWMWVINLRTDE
tgggttacaaatttaagaacagatgaacaaggcct QGLIVEDLVEEVGR
tattgttgaagacctagtagaagaggtgggecdgg
SEQID N4 | RasGAP3q7.326 tggatgtgggttacaaatttaagaacagat WMWVTNLRTD

In case the part of the SH3 domain of the N2 sequence is SEQ ID N°4 (RasGAP317.326)

then the resulting amino acid sequence encoded by said SEQ ID N°4 in human is

WMWVTNLRTD. A comparison between the different species revealed that there are

different amino acids, which are conserved among the species as shown in table 2.

Table 2

Species

Amino acid sequences
of RasGAP317.326
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endocyt osi s pat hway" Pharnacol ogi cal Reviews, 54, 561,

2002) or a cell nenbrane perneable carrier which can,
wheoosebmsst ed e. g. anong the group of fatty acPdpIE0E002165

as decanoic acid, nyristiclacid and stearic acid,

whi ch have al ready been used for intracellular

deliviery of peptide ijnhibitors of protein kinasg C

(1 oanni s CG et al [, "Inhi bwMweTiRTIOL- 2 ecept or

I nduct Unaualru Bt=—2prgduct Tom ¥ NIRRT | eUKe ic

2 nNnoval —nanti dai nhibhito
cel | B

pr ot eiMoysenase C' Celll L munol? Y?‘lL T?J 1990\ and
pr ot eli Retfuy hersédives phogphat ase W%TNWJD et al., |"A

pepti %‘Oa éesd pr otern-tyrosi nwmihasrwhamse nhi kit or
speci f

€ effrances—tnasttin urrctT o} n
i nt aNDrp;iqph&a Bioll._Chem %ﬂ : Iq Wno 1996)—dr
anong pepti des. Preferably, cell nenbr ane per rreabl e

carrr]er-s—ape—u-sed—ngr—e—pr-e#-e@lz‘ ne
per melatiioamedrri er peptide is VSENYDPRIXace the del |

menbr ane perneable carrier is a peptide then it mAII
preferably be an arginine rich peptide, It has
Censervefl ynmmda amqng thi Fpesies gre reprgenigd aspold rln(érrﬂmed type

SRR B T e
conserv&t‘?‘r\‘er bEhch-EHselvRli V& Binb Rl suB§tRtRbrs, dﬁhbmeﬁlzpalrﬂlg i3 lventive

Chem, 276, 5836, 2001), that the nunber of arginine
propertieeef Hewes] 0 amlaoaelldlpartenﬁﬁla@éﬁo@m@wm%ar rier peptide

as a si nlfrc nf.l.uence o t
HRr Pa PR R ORES el ph B R 31 gomain of N2
and in pARicdulR lthé“%lﬂégﬁfenpéce itk WOBVIRSR T @Se 4166 efiddtnpassed by the present

| nternal i zation, preferabl y they contain nore than
inventicar ayidrtheyersfer Thpentidos hmng)fm aninojasideseapenseitint diftarto §0me extent

d b
om o 2 et R G5 PR D PSS et

sequendeBW WS TNLRTD b APl afive opﬁ&{-b&ﬁerv@ﬁ*d@hrhﬁloaicgi smllbﬁlﬁuﬁdmﬂ;l
peptides are Selected fromthe group conprising the

whereijbMa (mﬁow&mlﬁa agidpesidies aterrubptifyicd datangihenwith spnf gharacteristics
\{ P Rex 4.16 peptide and the BW gag 7.25
andconp@ﬁ%qtlﬁga P&t erably, the arginine rich peptide is
HTV- TAT48- 57pepti de. In case the HIV-TAT4 .57 peptl de
is conjugated to a RasGAP sequence, such as fo
exmim theRepRRRRNFIsRBEshivllyws thy N2 rsmen@ﬁfdhegaw@ protein,

rted between the T P _sequen
a fragmeiBEoD O AV RGN ESaLEP HisF e PR e age Rogineaied t
an agen‘f%ﬁbhrlﬁéﬂeé(s%s %%brﬂﬁﬁlaﬁbﬁ‘ ot:thb ?E{)ﬁdé ifi adRr adat i on by
tural proteases, the peptide of the i nvention may be
prepared to incl ude D-fornms and/or "retroinverso
i.sqners” of the e tide. .hi, this case, ret.r nver
53 her seeat canrhia ey g FREERIos IR B fog such as

for exar‘ﬁ{ale A€ membrane transferrin receptor mediated endocytosis of transfemn conjugated

~:z

to therapeutic drugs (Qian Z. M. et al., “Targeted drug delivery via the transferrin receptor-
mediated endocytosis pathway”” Pharmacological Reviews, 54, 561, 2002) or a cell membrane
permeable carrier which can, be selected e. g. among the group of faity acids such as decanoic
acid, myristic acid and stearic acid, which have already been used for intracellular delivery of
peptide inhibitors of protein kinase C (loannides C.G. et al, “Inhibition of IL-2 receptor

induction and IL-2 production in the human leukemic cell line Jurkat by a novel peptide
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invention are prepared. Protecting the peptide from
natural proteolysis should therefore increase the
webdosooisseness of the specific heterobival ent BET/IB2004/002165
het erormul ti val ent conpound.14 A hi gher bi ol ogi ca
activity is predicted for the retro-inverso containing
inhibitoPefirb@t kihsse Co0Eaeauhel., 1B, 2401 9% rad broteingprosine
cont ai ni.ng anal og owing to protection from degradation

phosphagage gieleEKp eitle” tide-paged pertpiprtarosing phasphatage ilibitor

. 0 0._exhi.hi n.i .ease | b ity 0
speciicf it R ooeBu hERHRRRERuRL e ot Thep 71, 1400
1996) odhbrieptdes PetFerably] dBNLNEMPAAS pemitablefcAiRs are utdd, nftAd.
1997). Retro-inverso peptides are prepared for
preferabhep eslbimembrank pewreablecpaaie @eplidede ¥8sd. bed for exanple in
Sela and Zisman, (1997). By "retro-inverso isoner" is
nmeant an isonmer of a linear peptide in which the
HHichRahé 6811 RbmbRRe PGB aTeriEY 92@%%1% Wie Preferably be an
chirality of each am no acid residue is inverted;
argininetriphpeptidee lichag hrerbescenslyshdwy in ptakiostpl. € Fetakial.ier gL, ‘Wrgmine-

. nconpasse the present inventjon e .nodi fi cat.i pns

rch pep e A8 B o i HO OGP TG LA By e gt 2

carriers R GWERERIlar PO @RGP, BidlOCRm #76/15856, W0€ITikA khe number of
derivitization of peptides, e. g, acetylation or

argininegegidhes yi atelbmembirans permoéabdiechrrergpeptidé hasczadignifisand influence on

s eSS 5 DS RS Bl L AT Ui

residuesTYFHhB itbhaRifioR! RERFHIPthed Cohtin HbleRfln PLYHRRS! NI

steps, e. g., by exposing the peptide to enzynes which
affect glycosylation e. g. , mammualian gl ycosyl ating
S

Beisaned &k nrntith & e inatish o 4g Bl Siiame permeable
carrier bg%%bg&eﬁn tfis cfbo thPRAPRBAb YL Dhrifaab RNARRAAP ity Deptide.

osphot hreonine. The invention also includes anal 6gs
in which one or nore peptide bonds have been repl aced

ith an,alternative type of covalent bond (a." I
Chivlly Fne L pentCon e Selsdied SR e HOPAca Rl By IV TAT s
. e | X . l .
57 B B R I BT IV gog s
peptide. Prefbotably, theapgiamemehtpeptideis FHVET AlilsasIpgpEdmsi ti ve

epti de ith a noncl eavabl e pepti mmetic wll
thkis GBI el v gt cosgel wRliec S hatibrss. piohas for
example BRAAP;3S, 2thedGivb @cﬂé%éi@ Ere PiERedBRbdhe TANand $asGAP
met hods 6 I ncor porating theminto peptides, are wel
sequencésasvapaden td Adbovaflexibitgo useful are am no-terni nal
bl ocki ng groups such as t-butyl oxycarbonyl, acetyl,
Since an inherent problem with native peptides (in L-form) is degradation by natural
proteases, the peptide of the invention may be prepared to include D-forms and/or "retro-
inverso isomers" of the peptide.

In this case, retro-inverso isomers of short fragments and variants of the peptide of the

invention are prepared.

Protecting the peptide from natural proteolysis should therefore increase the

effectiveness of the specific heterobivalent or heteromultivalent compound. A higher
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t heyl, succinyl, nethoxysuccinyl, suberyl, adipyl,
azel ayl, dansyl, benzyl oxycarbonyl ,
wo bavsoersyt met hoxycar bonyl , net hoxyazel ayl , PCT/IB2004/002165
met hoxyadi pyl, met hoxysubengl, and 2, 4, -di ni trophenyl.
Bl ocki ng the charged am no-and carboxy-term ni of the
biologipaipictidiessiswoedicted forehd tetrosiduirse cnddining peptide when compared to the
enhanci ng passage_of the peptide thro ghﬂ{?he .
non-TefEQ R EERSOREIERS MAlog OWRgHP REteckicn fom dempaton by natien
povi S8R ARl B 458 1 PRA A BIER RIS, g over
immunbpeniGRas@GAR M aidTisman B, rDifferent foles of D-amino agidsdn irmmime
thereof, in accordance with the present invention,
phenomens” FASER]-d 1s#4§:dA20s encodi ng t he pol ypepti des are
© preferably used. Wth regard to the nethod to practise
reconbi nant techni ques, see for exanple, Maniatis et
HetrolifiBetso %@ﬂti@eyhra fprépagdii fogpephideabitrainar seqhdirts ab desCribel] for
Spring Harbor Laboratory and commercially avail able
exampledn pelaand Yhwnat, 6197)-he present invention al so rel ates
to a purified and isolated nucleic acid sequence
encodi ng a peptide consisting essentially of the N2
BBAYERS thvefso lidendRaE@AEANP kP is8iner ofa fifick@ Beptidetin @mee the direction
a variant thereof as described above. "A purified and
of the Jequenge érererssdeand the chirality afieachjaming pqd sesiflve A arverted &, there
to the state in which the nucleic acid sequence
canbegﬂgg ﬁﬁﬁmﬁﬁgm%%%?F ‘of the invention, or nucleic acid
encodi ng such peptide consisting essentially of the N2
sequence of the RasGAP protein, a fragment thereof, or.
Alsaericompassed by dlfe presant bwention are swndifinatienswiithe peptide (which do
not noxgriq %gtf:r #fﬁ\égrgf}slg&%gfé, ﬁ% I ﬂg}&ez% va%goglr?z gzlgig tGC %%ngaﬁ lﬁgrli\%tization of
peptidda! é%‘%%e%l\hl‘g@ﬁ ol eb & @iionh A 1dd¥Ac lufb¥ are BiodBNAMIBN of glycosylation,
hybrid whi ch can be used herein is an

e. g., thpot yudoky medifyingdee gyopryintion priternsef apeptide éuring its synthesis and
doubl e- anded DNA, . singl erstrande . .
procestifh it & BRSOk noT RSP B Rt heiges which
affect @9C00RA6N Bfg. { ﬂﬁnﬁﬁalf@rgﬂ?ydcogﬁﬁlﬁ@ﬁrsdeg@@b@ﬂzﬁmgteh@ﬁﬂ@d ARNA
S

erein one or both stran have an uninterrupted

includgshase pauiginess vavicthzaykipbasphorylited eming avidwgsignes, 6rg-mor e
si ngl.estranded portiqn nd .one or nore

phosp M&T”éq’?ﬁ?ﬁﬂ%ﬂ[{‘ﬁoﬁﬁqﬁ’%@ﬂ@e%ﬂﬁl e-stranded DNA
wherein the DNA strands are fully conpl enentary,

doubl e-stranded DNA wherein the DNA strands are only
Plhetiivedntipn ebaphcdndes tanalpgs i wiich ane onporeqsptdebardg have been

s R e e o NS P L R
suscepghgiﬁg%g%gggg?%ﬁ%,& 2’&12&5% giadt%,ﬁt %%ﬂ of the peptides following
injection into the subject is a problem, replacement of a particularly sensitive peptide bond
with a noncleavable peptide mimetic will make the resulting peptide more stable and thus
more useful as an active substance. Such mimetics, and methods of incorporating them into
peptides, are well known in the art.

- Also useful are amino-terminal blocking groups such as t-butyloxycarbonyl, acetyl,

theyl, succinyl, methoxysuccinyl, suberyl, adipyl, azelayl', dansyl, benzyloxycarbonyl,
fluorenylmethoxycarbonyl, methoxyazelayl, methoxyadipyl, methoxysuberyl, and 2,4,-
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DNA, such as radi ol abel ed DNA and fl uorochrone-1 abel ed
DNA, DNA contai ning one or nore non-naturally

W@e@an0i88y speci es of nucl ei c aci d. DNA sequencPST/IB2a64/002165
encode a peptide consistingéessentially of the N2
sequence of the RasGAP protein, a fragnment thereof, or

dhﬁtro@lhéﬁ@_f. Gk BE 8RArged ANindCand AR §it&RHNIVL thé pafidesiwould have

em cal techni quées, for exanple, the phosphotriester
the addiierabbiermfit of entanciogpessagesyfithtpentisie fanongly thedrydrapbsbic cellular
nmet hods., The purified and isol ated DNA sequence
membrang ¢ 19Ep eﬁ@‘@n de consisting essentially of the N2
sequence of the RasGAP protein, a fragnment thereof, or
a variant thereof, according to the invention may al so
B her edoabithaitecmigies brecemsoyadi to pespareThpeptide sengistingi essentially

T R T
aocordé&%bﬁ&?ﬁh@ ?Y&%s@ﬁﬁn@éﬂtﬂn,sfﬁﬂ}@@ﬁvﬁé séduefees Rh&stind e [pBlypeptides are
aci d nolecu I

es contalning the nuclelc acid Sequence,
preferablicisedsWihidegand toRINAmettival to poabtise fespmbirpepteciieques, see for

consi stjng essentially of the sequence of .
examplgs Mgapatis ,eg{zle il?]8’2,§/196ip ning4 dgfora Blfyr&g[ag%a},i (;‘ﬁqgl Spring Harbor
[ toi tion is al

Laboragg}ﬁu ?Eomﬁ%?&%fwtﬂﬁoelp#emspresen Invention Is also

clerc aci orm of a pol yribonucl eoti de

(TRSAforeithe presknt tnvertion alss relgbetost puaifibd dinfRivd]atediAleic acid
doubl e- stranded RNA, doubl e-sty nd%d RNA wher ei_n ﬁg@ .
sequenge eRrodngs Poptids consistng prRsald AL thad2oravrire of thgdinslHed protein,

gg - gt aang?g ]ﬁhlé Jo 0 bot h strands have

a fra an Y ljmnel?%otiegrrr upted p gégﬁ%ﬁses]%gredbgg% kbone, RNA
conpwifisd@mdasdated nusieie asidrug neelsicraeiieduame? tafert $9 tharsthte in
one or  nore doubl e-stranded port

which ghepicleicsicidFRISEIRACcAdiBg Bierpeptide iR 33@3&% o5 paclpigiapid
enociE PRUTIBL LY B S IBENTAR M o e KA BB ycn, o

fragmeit Gfesdoif,decyaRbi thereafwitl bl, greadcertabdéwith tieaprestnRii&ention.
MRNA,. _cheni cal | y-synt hesi zed RNA, .sem -synt heti c RNA,
b pusifiedhand isolpdgd nuplgio acid onnucledt agid searRCe anspRPasieRAthe

presen Qntﬁ)%trh%gjt £l AREd ARG SRA/AANULBGRT one- | abel ed RNA,
cont armni

ng oné or hore non-naturally- occurring
species of nucleic acid. Preferably used as nucleic
acid is a purified and, isol ated DNA sequence se] ected
NA wiigh garobgised hpieitsisiagy aetylaqsyrpclptide ssausnas, gchiding, e.g.
SEQ | I e ir\Y L I
aon SRR g E e, AR R

strandd &8 lcoinPosuddIfent bbosefiaanasas dobble-sranded DN wheein one or both
ref erence sequence bé conservative nucl eoti de

strandssheyetanuminiementediplasahgdiente berkhaseDNAGoainige ong prmore single-
strand&d’ ;?osl%lbltl(lé} a?n% Jﬁé of 0048 85u%—%&a1§£ﬁ%ortion(s), double-stranded DNA

wherein the DNA strands are fully complementary, double-stranded DNA wherein the DNA
strands are only partially complementary, circular DNA, covalently- closed DNA, linear DNA,
covalently cross-linked DNA, cDNA, chemically- synthesized DNA, semi-synthetic DNA,
biosynthetic DNA, naturally-isolated DNA, enzyme-digested DNA, sheared DNA, labeled
DNA, such as radiolabeled DNA and fluorochrome-labeled DNA, DNA containing one or

more non-naturally occurring species of nucleic acid.
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characteristics. The invention al so enconpasses allelic
variants of the disclosed purified and isol ated
woe@seimsssequence; that is, naturally-occurri NBCT/IB2004/002165
alternative fornms of the i90l ated and purified nucleic
acid that al so encode peptides that are identical,
| %]% Hoddidt Ratsigine adedtiyy §N e sdgubfte of th
isg até?esg&l%t{m g‘itleg gég‘uenglrésé. Iterr%aty}i’ veFﬂ, 1 cotthe
RasGARoprotedd, Wr fadgmeno thertof) org wasnntahdrsofiregn txesynthedized bly ktyndard
.hut agenesi s technjques_or by direct synthesis. The )
chemicg} @F&Hﬁ\*ﬁsi» ?%@?SMBH]F} @P@&OS&#&KW@? methediog viaatorgated synthesis
ing a peptide consisting essentially of
methocfsﬁdgﬂ% sén%%%g'e of the RasGAP protein, a fragnent
tThempadified and isolated BN dehasree tncading 4 poptide consistingiesentially of
nucl eoti de sequence encoding a cell nenbrane perneabl e,
the N2 sgqyenes ohids RageAPyuetenh adrgnepldhersph oba vakant gheseqfpccording to

oo AP BB R BT TAGE iy oo,
which glesve hetbihagd edtecaldsdt frRAsfRdecpalidngq@npedande used to

. consi sting essentially of the N2 sequence of the o
isolate pyeleispcist seauenses fomylaggpnuclein asld srolecyesgoptgining the nucleic acid

d . e
S BV SIS o
sequendé of fhe RaBGAM proRin, 3 fdiifentiBeldsE dr BOLGAM thervet or ",

"plasm d" and "expression vector" are used
i nt erchangeably, as the plasmd is the nost conmonly

FEP T b L eeh b Bl B8 abttel IR P b

polyribeafidle®TdeRIA Y rcludig ¢ @f, daiateestinintibd R, icRWAtdowble- dtfded
choi ce of an expression vector depends directly, as it
RNA, dapblgestrandad RINA wheteén e or beth strradgiarsicoaposadittivewa more

opernki . de expressi the . t [
fragmefls” B8 Shanco oo SRR SRS R A frigeR 8
phosphRYRERS BhdkBoNE RIOA cORMining driter nfdr8BinRestANnPEDPEBA(s) and one or
operably linked to the purified and isol ated DNA

more dg@hi_@g@ﬁ@@dedmwtéon@ad@uhlmtmdhé RN/ wgreins e N4 strals are fully
comp R EPERSE FEBRELITROIF B S s

compldn@@tdrd! QvilefR Y HRBAMKEN ROA, Bnb AN dRRee RN O thedre@ RNA, mRNA,
transcription and translation of the inserted isol ated

chemicaHy-sputhedized RIDNAsaiciyathetic RN, (hsesgmthetie RNA, matuiralbrigplated

; . . it
R, GRARIROEL SR SR R e SRl B g
contairfifly SR G Hi6fe noRHavaaRNdcairkiap spdciddorattleRplcidzej unct i ons

usual |y enpl oyed for the expression of the polypeptide
or may include additionally one or

Preferably used as nucleic acid is a purified and isolated DNA sequence selected from

the group comprising SEQ ID N° 1, SEQ ID N° 2, SEQ ID N° 3, or SEQ ID N° 4.

The present invention also includes variants of the aforementioned sequences, that is
nucleotide sequences that vary from the reference sequence by conservative nucleotide
substitutions, whereby one or more nucleotides are substituted by another with same

characteristics.
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nore separate targeting sequences and may optionally
encode a sel ectable marker. Pronoters which can be
waised/omsevi ded that such pronoters are conpat i PCEIB2004002165
the host cell are e.g prono8ers obtained fromthe
genones of viruses such as pol yonma virus, adenovirus
uch asAde
ST RN Sl R LR ot Sl SN it

nucleid é%'eiﬁé‘rlc@’sthﬁl-h%l ﬂh@m@ﬂy—bb&mﬁng:adt@lmalfmsmfsthe isotatkidodnd purified
early pronoter), a retrovirus, atlltg,g Bw{ al[lu%
nucleicShaid that Mise grcode p@gm that alg\ydqm;w@la pRpologaUS O 18 atecf to that encoded

by the Eﬁtﬁ'ﬁ% ?erﬁ)s%lp{gﬂglil&gg}s%@feggg 4 g&lt? %%1(/51? rﬂdﬁeﬁa&;ﬁn%tl ?Qéggr%%vanants

may bé FIMAQAI 1AMt BerfREiR TEhAIquey oﬂl@&hre&h@@lmepfso mot ers.
hhancers whi ch can be used are e.g. enhancer

sequences knovvn from mamal i an genes (gl obin,

ast ase, mn.,. a-f {
AepienPhi e RN e AOE LBl BB g gevic
cons1s &Pfall toren VB %@ﬁde‘hﬂtﬁé’ﬁa@!ﬂ!’ ﬁr@élﬁ[@fr@ﬁm&ﬂh&ﬁﬁﬁt ora
0 and adenovirus enhancers. A w de vari ety

vanant)iﬁleieoﬁtmizaodi:rth@mompme e ueleotidetsiequance aacoding beclbnpmbraag
%}g expressnl.Bg t he DNA sequences of this invention.
permeplle £HFCERGEE S| on vectors, for exanple, may consist of

Bir BdncER SRS PEBdnt uﬁz‘éﬁtl&hi’s@ £ arddighrésgivhvettor

sequences. Suitable vectors.i ncI ude derivatives of
comprﬁ\t@atémﬂt dmeosapy lod tedsdlated pll(bglmlﬁﬁl nugleigjacid pequeseq encoding a

rtf RO e e BRSBTSl o,

ora VJTD:\EL @1@%? Qéjéesgﬁﬁéd"ﬁ;o'vé’ %eféfab%g ‘i’sol%te@ancﬂpunﬂ%&ﬁ@lem&fﬁﬂ
phage DNA, g., ML3 and fil anentous single
sequeriderenoatiinyg ppqg&ie[amhe lyieamonpa;ENﬁ ds such as the 2m
pl asm erivatijves .ther

f ct
eﬁk 5 el“’dﬂ:gl Jefter sl?}ﬁﬂi’imgs v B’fe\églﬂg g% %Pr i aﬁg P%eél dfiterchangeably,
f nbi nat f
as the FRHAY Li3He g omuli G 5 ‘?ﬁf:‘“‘?? bl am ds that have.
bEkevendati lﬁayeﬂlrther enirsy aphalgetidsqoenceeneqdies p celb Biembrane
penneg%g:créglgr ggp e 21;?1 ggcqr nd & Eﬁ@sdlé ﬁ?{gtetip ¥ tfgg ﬁﬁc&%‘op ?r}/ ef‘}{?@eessmn
vectoz%e%ér?&%%e@ﬁ? Nk Q8 w HnQWBrn‘P Wed@t, 8n Bh@isited fifacBbnal properties,

aryo ’host ce cont ai ni ng the peptide according
e.g. pbﬁtldd‘apre%menhnd) the HdsEce]]&to Ibatmdsfanmewtrﬁfm@dteducl eic

aci d sequence of the inventi or and/lor ex sSsian .
Vv @@flmongl@é dhe FPHESSIORYCHOT HAY g%rfltgr RYAPLSE 3 promo loter operably linked

to the&:ruﬁpgtﬁ Elﬁ isQﬁteﬁhDﬂR@'e @i EMEMMRAL tRe Hﬁkdﬂﬁ@dﬂatfeﬁ%d urified
ce an expression vector conprising

DNA Bequichéechcadidg itlsopaptide oDie m@qntelnwtlan dovtlen gomtcpltqﬁ @ suitable
i nvention is, acconplished by

th
regulatoiyjsegenge WMOWH kPSS YD éegﬁm@%}i\q Hecranolaaon Bfthe inserted
isolated and purified DNA sequence.

As used herein, the term “promoter” designates any additional regulatory sequences as
known in the art e.g. a promoter and/or an enhancer, polyadenylation sites and splice junctions
usually employed for the expression of the polypeptide or may include additionally one or
more separate targeting sequences and rﬁay optionally encode a selectable marker. Promoters
which can be used provided that such promoters are compatible with the host cell are e.g

promoters obtained from the genomes of viruses such as polyoma virus, adenovirus (such as
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used. Wth regard to these nethods, see for exanple,
Mani atis et al. 1982, Ml ecular Coning, A |aboratory
wavaabessTol d Spring Harbor Laboratory and conPeT/s2a04/002165
avai | abl e met hods. The termp"cell transfected" or
"cell transforned" or "transfected/transforned cell"
Adenovgay1d), paislieh birl{sachil Kdvidd Rpaidniadalsh, Wvah dahOniddsrus,
been_ i ntroduced and thus harbours the
cytomegrioviee(Suah ay mAFne FHUMmLCYiPmegaldyaras mnmdu@@arlymr@mmé, a

retrov1ﬁ1%t erpoﬁ%és %ﬁ\é ; he d&gﬁ C%(g(sgﬁh ﬁ( 46ab| | %ﬁrofan%ters) or

promo®tLsBiihed fF6& Wblbg&lsc@aﬁmahwﬂoﬁm@ tslu@ﬁ hé/th@ fact‘iﬂ‘?roh‘?ﬂter or an
sequence of the RasGAP protein, a fragnent thereo

immungglphnlimpromdierasdieat &hpckmmaldtqrs .conj ugated to an agent
i nc ses, the .accunul ati on of the tide in
Btk hERERE bt S HELmDaPE e’ KB BB dogumaniatian
genes (gRHATRIABALS, labuntifl, Afebrbtefirl BAEHSHIN) 02 ¥ahAREr AoalRikaryotic cell
vari ety of unicellular host cells are useful in

virus. &g thes Yo gnhaneerDilia cytomegaloriunéartyiiremopter entidnoer, thEtped@ma, and
d hosts, may include well known eukaryotic and
a enov&“ﬁﬁ’i@?fﬁ%(r?'c hosts, such as strains of E. coli,

Pseudononas, Bacillus, Streptomyces, fungi such as

yeasts, and animal cells, such as CHO YB/ 20, NSO,

Pwide, vaﬁlety of hoBy/ axpeassioh vhttoesdnshinaianis ceay beremeplopddrik eypressing

i d COs 7, Bsd , BSC40, and
the DN fei nce F bt afion ﬁéﬁ%ﬁxv@@? vedifts- i sapmRle) My gomsist of
segmetﬂé @Nhr&ﬁbéo?nél Mndd-&fbRosdthd b syrﬁ)ﬁéifc% & ééquérﬁ%s Igﬂﬁ%ble vectors

is a bacterial cell, nore preferably an
mcludaxklrivatlvrdwf SVedemtl knowe rbacntennallpd;asahés; edg.; Botadidpltomids col El,

pOR, BT RENAS R e A Gas wlemlis SinbamE trpliee DNAS, <.

g., the ﬁﬁﬁé%u@@éﬁv%ﬁ%s‘ csiepha Hes 'm@ %H'o@r[@kh%%{é PNA, e. M13 and

nmbi nation wthph rmaceutl ca y acceptabfe carri
ﬁlamenloﬂlsmgls stended ghagedDIN4; y¢abt plhamida swht dsdhé 2 y’ peksingd b d&watlves

terco LR usd S e S aﬁmﬁe@ b
vectors' d’éﬁ%@ Fofh QetBRRAL Bf @Q%ﬂ@ Qﬁﬁ {éi ?fa%ﬂg ifat have
fect. The respective phar rrac ut| cal anoun

been modlﬁedecpam;ﬂonyrphag@DNbbcn dther epptesson cdmrcﬂa eeqlreﬁadseﬁhd tha like.
tévg%di ease to betreated and t he net hod of
! Rredéir Vut%%eXPﬁfi?ﬂOHéfFC OF PRI meeut i cal | y
[
0Bk LYRCATDH, pREBR A1 116 pERAR | kbRt A BrdfaBfti hos
cell comginitgshe pépglleaccarding td the ihventibnptht isotaied dnd meified Inﬁelﬁlcéhmd
~multiple adm nistration of the ar paceuti cal
Sequen%f‘o?uf{fbg FVEBHCD OFAmd(qr pXpigssion W@S% bed Bkl hours,
days or weeks. The pharmaceutically effective anount

of a dosage unit of the
Transformation or transfection of appropriate eukaryotic or prokaryotic host cells with

an expression vector comprising a purified and isolated DNA sequence according to the
invention is accomplished by well known methods that typically depend on the type of vector
used. With regard to these methods, see for example, Maniatis et al. 1982, Molecular Cloning,
A laboratory Manual, Cold Spring Harbor Laboratory and commercially available methods.
The term "cell transfected" or "cell transformed" or "transfected/transformed cell" means the

cell into which the extracellular DNA has been introduced and thus harbours the extracellular
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pol ypeptide usually is in the range of 0.001 ng to 100
ng per kg of body weight of the patient to be
wo e@anessPref erably, in addition to at | east OPET/IB2004/002165

pepti de as descri bed herein9 the pharmaceutica
conposition may contain one or nore pharnaceuti caly

DNA. §%6 BN 2 BlishtR ihtr&duRed ﬂiﬂ) BRI 58itht A MCRRL §01d s ¢ licable either
Acceptable carriers, l uents and adj uvants %

as a chiamodonad irdegrpmtar as si ngraocﬁhrbﬂnesmnztlleimnmmpo un ds into
preparati on which can be used pharmaceutically are
non-toxic to recipients at the dosages and
CARGRBLAEL AAnE m%&e(aqgf h REQHE Otthé Rﬁmp%t@ﬁ a
phosphat e, C|tr ot her organic acid

fragmem thepeoif darat variamicth erd o £) g pticadly ltonjugatid! taamdagmt whizhiimeeases the

pr eser yatives,. (such_as octadecyl di net hyl benzyl

accumygHem p WF:PEP*&F? la@ Ceﬂéﬁ dessriRerthherpinge prciably ploduced,
enzet honi urn chl ori de; phenol,
]ann@ﬁgéglgpggﬁgé A coh $ﬂﬂalkyl par abens such as net hyl

Q4i wideooatietyoii atieiinlae Abstebld arefuesr @il sxptessiay teIDMARGhences of
pent anol ; and mcresol); |ow nolecular weight (|ess

this inyoRbiAD GRSt hats ek mu@@)we%lﬂmm%@/@ﬂc ,@%p@kﬁ@ou@ hests, such as
strains %? gs 95IE :’f’ls?lé: %{qng?fel%g lt;ﬁ% o s I‘% f{gg\%ﬂﬁ% sgtgllr(' %\% ?ésaats and animal

cells, saah 8pCHO), ¥B/230| NS @,SRY/Q, chnle B-BI aridalavn eellsﬁlﬁﬁaé@gﬁﬁen Monkey
hIStIdIne nonosacchari des

Kidney el (oo BatiQiob LR, SR BYGHbong BRAT LD, iopeat eisiy. 2. 1), and
human?gﬂ%%icﬁplaﬁ%%ﬂg fftiss %c&i%& rlirgf%rab%h ?lkeaﬁdspgﬁlﬁg %ri)tagteﬁglc cell, more

suc SuUcrose,

preferab[yaplﬁhjoulqien salt-form ng counter-ions such as sodium
nmetal conpl exes (e.g. Zn-protein conpl exes); and/or
non-ionic surfactants such as TV\EEN(r) PLURONI CS(r)

R LEL Y80 P58 s Rl RN o ppigns o
an acti$y Sibetince @phdrﬁﬁbéiﬁioallféﬁ’ecﬁ’&é\ BRbent ARkt peptide Rfdescribed,
such a conposition may be various parenteral routes

optlonébtln cambingben rawadgsnaqeptieallyasewpiable parrigigeditients and adjuvants.

C PonRARR By AP Ehoba” s 4 ThRT et g sgmpgund

which, a»ﬂd:nfﬁﬁmlﬁbﬁﬂedhs aGRbviav & aflinkl ofRhishi ﬁhkihd:dé aNRat&bleiRrmacologic
phar maceuti cal conposition conprising a peptide, as

and/or@bﬁ%qﬂpﬁlé@fﬁ%tr ein, as an active agent may al so be
i ncor porated or |npregnated into a bi oabsorbabl e
matrix, with the matrix being adm nistered in the form

qfhe&e?%t@ﬁ}ﬁiaﬁﬁa&ﬁhé@ly"dff&ct aAndiftt ci dépef@boh dhessg;e@@ie&muem to be.
hi

tion the matri x may be conprised of
treatedppm el djsease todgdreatededd o rd@a@ethpd ep a@mmmgon@b@er the

pha.rnm?celel{J ca'ily effec%lflxlfet a%‘%u%t nﬁé & th%fspgé’{ ¢ pe&edje use(? espemally if the

peptide additionally contains a drug as described or not. The treatment usually comprises a
multiple administration of the pharmaceutical composition, usually in intervals of several
hours, days or weeks. The pharmaceutically effective amount of a dosage unit of the
polypeptide usually is in the range of 0.001 ng to 100 pg per kg of body weight of the patient
to be treated.
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preparations include sem perneable matrices of solid
hydr ophobi ¢ pol yners contai ning the anti body, which
wordosioemss7 are in the formof shaped articles, BCTOIB2004/002165
films, or mcrocapsul es. ERanpl es of sustained-rel ease
matri ces include polyesters, hydrogels (for exanple,
PetiefaBlyh idadaitiont 10\t teasitdne ?éyﬂlﬁ #3)des@ibed herein, the pharmaceu‘ncal
pol y(vinyl al cohol)), polylactides (U S, Pat,
COMPOg1igif B2y TONAINASSI JiRATe ﬁh@magelmcaklﬁmcep@ble@amms difmeriemd
adiuv thyI L-gl utamate, nondegradabl e ethyl ene-vinyl
J a%éet ate, degradable lactic acid-glycolic acid
QRPREHEIIIB arrietts Bilwsmtd £ AdiReN vEEORCTted pxebe,ﬁﬁlgbifqle active
m crospheres, conposed of lactic acid-glycolic acid
compogslsahiprnsepasaitpn) véiph edn bpeusgd Qh@m@yeu y are non-toxic to recipients at

the dosgges e sopegpp TP arh <o 0T BuiS sv TS ROPHRR ot and

other oir nfe defds! SRRxIdANBRGESIRhS %Et%%lf: Qéidema iRdtRoRief prederediived(such
rough sterile filtratron nembranes. It is understood

as octadmdlmh@y&qnzsd Iammqmsva ghlovfle;chepapeihdniuof chlordg) bmﬂtomum

ctric NS SSBBTASR] MRS IS

methyltoE 9?Jp@;lz-‘ﬁirab dnf cR&BhoBREkokBolN By SR xR0l ﬁ%eﬁﬁﬁcﬁcind m-cresol); low

desired. The appropriate dosage formw || depend on
molecwarewqiglgébs@ghan hbo\pép_tresjd;}eshpuiypdpadm @eoteihs, such as serum albumin,

i T B BV pATEL B8 S35 s i
such as ?@iﬁé’l BliftamR] dphapSe, RitHiIRE 'ﬁifgﬁnﬁ\.@ dorﬂ?srlﬁé‘ Eﬂrﬁka&ﬁﬁﬁé

ince amno acid nodifications of the am'no aci ds of
disacchiahidespend didier airbsomrﬂsadﬁsendudmggmdsa, marlhesepoemums chelating

this be usef ul ss-lin
agents BB B A BRES TSP EISC Oyl SePIRGn B st iorming
G -
counte@fog& Elgzhaig P@?l{l{/ﬂi i pﬂé’é{ﬁé’ (eggl'j]‘ dZ‘h F%%na T}?lt@);/ésg'%xg)ég non-ionic
surfactgriie sushes T VWEEN®, BM@HC@ ohpmiyethﬂenagﬁyowis(PEGe wel |

in.t art .and al t ernatj vel ellmn e or
0 S Peadimp R B HvimerrlRpLSocsrips o aad becipSiepie or
topical PER e Pﬁngdlﬁfﬁfstrla’ugr?of AT |a%oﬁ1 BLigbE Ha?%e%ﬁﬁ%&ﬁtéﬁﬁloutes

conposi tion of the present In venti on onpri ses
such asmaptutaeeoas, iptmavandusy stademial, muamhsoalan,ahtrmntoneal mtranasal

phar pac tlcal conpasi onf a urified a
transdefimh Bieal U oF 81aa?€|lﬂlpia@&%ég§{°eeﬂ&{3‘6‘ e,IS? E%d%‘é‘f?ﬁdo*é’ peristaltic

means.8S described herein, as an active agent. This
phar maceut i cal corrposi tion may include either the sole
e ipharethcentibal sohadtsgbnhihpsBigermEptida s dxqribsd haein, as an
vector conprisin as{%gd purified.and ji.sal a

active aggg AY alse pe ipch ?1 ipregpeisddntp A BighhspREpleanalix, with the
st pERESASTRE Y 3 8PS g P FBAL B spport I
additmnﬂm‘matéxlxlmaﬁ& domrab@ df ibmpolyhmpatl ent to be treated

in ord
Sustameg 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 (U.S. Pat.
No. 3,773,919), copolymers of L-glutamic acid and [gamma] ethyl-L-glutamate, non-
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avoi d any antigenicity problem These gene and cell
t herapy approaches are especially well suited for
W@ 105001887 r equi ri ng repeated admi ni strati on of P€TEB2004/002165
phar maceuti cal conposition22since the said purified
and i sol ated DNA sequence, expression vector or host

degradstfié bthplefs-vinyshoetdte, egladatile thedit atidagtgdobic e ddhélbm@fb such as the
expressi on vector can be incorporated into the

LUPRON IR TE Me(injcetpble migiospherescaennoseilieldaetiveacid-glyeslis acid

endo .y, Usuall t he eutjcal. congposition
copolyF8F RARMIBIdE AT did PG T PSRRI bRSHe AERT 5,

Ahe YeRiulabne to beea for iflvew ARARANRAESEulYbd NGB B R readily

invention is the use of the pharmaceutical conposition

accomplishechfor iexaraple by iltrdtiom thtemgh stepide Altiation ofendbranesi canent
for the treatnment or prevention of cancer. The term
“cancer” refers to or describes the physiol ogical
¢aP dhddr@Bod thatBEFRtSb14 &@staﬁe Sf & PRI YnCiBdRE QA ZRCNill be
by unregul ated cell growth. Usually, the cancer to be
dependentapon theorgepseay herltbdang weighteofdhe reeipaentSlrindmf ¢rmcymreni preatment,
. consi stin f rci noma, |ynphoma, blastom, sarcomma,
lfanyaflﬁglbes‘é"’&‘é‘ﬁ&ﬁwn‘%%?'o‘&%ﬁs rine tunor, mesothelioma,

T65 W8 pRate ABIHCD GhraiWill dGRAG6A S NHBe, tHEPGHATBId the mode of
| eukem a, |ynphoid malignancy, squanous cell cancer,

adminigpsitichgpassibildigs anmuds taldbtls, cpades, lodenges, demi@guastes, suppositories,
. mall-cell. lung cancer, non-snmall cell |ung cancer,
mhalanisdé?%B‘&‘EFeP’Hh%ﬁW%%“F%E&CP& jamous car ci nona of the
28 anfidd148d nfliflABoRESTithO AAHE achBREYRCSINHE & FRNGNBEmpassed
gastric or stonmach cancer, gastrointestinal cancer,

in the ppesaetrioweritioncthisovay, beyisctil Iferstrosselinkirg thiepaptideaofde invention to a
.ovar,i.an _canc i ver cancer. bl adder cancer, o

water-igRbfun1E hafiin0rdhe pthet saerpholssl Catises pr o aipraye thasplihiliy

adsorptfcd Ql'i@ﬁérﬁ{ealﬁﬁgf‘{&oss RAFBA biadl bRtiet/SRER ﬁll%dﬁﬁ'éﬁbﬂé%@weﬂ

salivary glan arci noma, kidney or renal cancer,
known pr e taritand craycdiernativély &limizate er attenhyte ahyl pesitdeundesirable side
ati ¢ carcinom, anal carcinoma, penile carcinong,
effecm? Hegﬁfl%?ncﬁéﬁg‘g?‘, esophageal cancer, a tunor of the
biliary tract, and head and neck cancer. Preferably
t he cancer is nesothelionma, testicular cancer or
Pk epreferred phamraceivel geppdstenodf thdpresent éntention edrhprises a
., general.ly be used in.an_ anpunt .tqQ achi eve the intended,
peptidetfs ARGOEYe 325 A3 B VeLARGHORH A SAPAS Ham Y CORIpG » pirified
d isoRERE R O4cid BeuBRAY HE e ETRQ AbdcriBBF nirBfr ki
an lsoadm' ni stlercéd&glru appeFiie‘g(g %n ?epﬁgr’apeutclhca?]ﬂy ef e%ltaicitllze
agent. "Hriopltrmadeutichlerapesition atdyyinehfeeither ¢heasvbamirified and isolated DNA
amount effective to aneliarate ormg(;,event t.h

Sequenesy ﬁ’b?’éﬂ?ﬁ“%’rveﬁ% COMgrERE safpyrfigt 159%6%%5&%1“%1@? A2 host
cell previcedly&fnsfOBk8 bP AR dFitifan expression vector described herein. In this

latter example, host cell will preferably be isolated from the patient to be treated in order to
avoid any antigenicity problem. These gene and cell therapy approaches are especially well
suited for patients requiring repeated administration of the pharmaceutical composition, since
the said purified and isolated DNA sequence, expression vector or host cell previously
transfected or transformed with an expression vector can be incorporated into the patient’s cell

which will then produce the protein endogenously.
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therapeutically effective amount is well within the
capabilities of those skilled in the art, especially
wo poosiogiss7 of t he detail ed di scl osure provi ded PeT/E82004/002165
For systemic adm nistration3 a therapeutically
effective anount or dose can be estimated initially
fiUanlly,thy pharmasasyiscontposition asdeeribed hasa is aseddor the treatment
formul ated in animal nodels to achieve a circul ating
or prevegtier At $8CFon range that includes the 1 C50 as
determ ned incell culture. Such information can be
used to nore accurately determ ne useful doses in
hAllge BSconhpuisidddly tHe prSertt aivealiswisihe asldMiké Sithrinacsikital
vivo data, e.g. aninmal nodels, using techni ques that
compogitioné the irpIkion; for thecpraparationynf agpefichament Jordhe freatingnt afe
oggﬁkgrreadily optimse admnistration to humans
ed on animal data and will, of course, depend on

TR e f‘@berd @éfoe th bf déRebesARe bhdi SV A CongitivR itammals that is
t he severlt% of the disorder, the nmanner of
s}

typicallitiehapdcsarizad by puzegulatedee]l goyethent of the prescri bing

NG B carP RS aRaM o bi ey s B BE R HhChs B

consistitl ¥eRECiAGE, Sphph&RAMIdstonit) s@dbink, [§io8ircHifial Rufcdhocrine tumor,
subj ect a therapeutically effective anount of the ]
mesothghiamantcburnens, erpgioms; aslenecareiaeron.impeandies, d¢ukemia, lymphoid

. Exampl es of ncers, L.ch can b e . treated or
maligngh 3 Bt 65 et o v ol b e Bhe andigansyr. spgbecn
lung cHRBE BbnismallRSP e dafERR, adeBSdat Al oERB BRlg, Sfuamous carcinoma of

pancreatic cancer. In preferred nmethods, the subject
the lunggcancennfdhe peritbrawm, hapatogahialen danosi. geeirie dr plopteriieanssi, ch
enhances selectively the ability of at.|least one dru .
sastroif T Bah g et Sobd P ani e Senbas pHRE, gl . tiver
cancerFBIRIRE 88hdeY, HepRoma 8as? barlcBe chloA%aMer, rAMEIdah6dt, tslodb@Peancer,
a method for enhancing apoptosis selectively in a
endometiiat ex utehe¢ carcinome, sslivieyy gland setdinvgnas kisleay er repel danggdrt prostate

at .| east o eptide of t.he present invention a a .
cancer iyl Apost DL B et CHEPROR Pl CEGeEh by careinom,
testiculér barldBE] cGeHagsal 68ldes aGRIBF b5the BilfaPirat! dndthedd 6RANERK cancer.

cell with at | east one peptide of the present

i Brofsrabiyothe gaunten isdnesgthelinmay festiayfar ichecep eppingecatic sances ed

herein for enhancing the ability of a drug to kill

cells selectively in cancer cells is also envisioned.

Ate\Pebhigs o0k Bifen@én Wz RHLIE Ve UsBY B Shount td &hieve the
_ provide a kit for treatrng orf preventing cancer in a
intendejrpese, Fermisd tkireatoo ppaviest mgmedr, thegsptidme thephirdecadical

compogﬁl%gsr h%?e%f,qg Etgrlnﬂns?&tea or S‘ﬂﬂﬁ‘éd‘{‘ﬁ Ex Hlerapeutically effective amount. A

prevengg)é

“therapeutically effective amount™ is an amount effective to ameliorate or prevent the
symptoms, or prolong the survival of the subject being treated. Determination of a
therapeutically effective amount is well within the capabilities of those skilled in the art,
especially in light of the detailed disclosure provided herein.

For systemic administration, a therapeutically effective amount or dose can be
estimated initially from in vitro assays. For example, a dose can be formulated in animal

models to achieve a circulating concentration range that includes the IC50 as determined in



10

15

20

25

30

reagents and/or instructions for use. Generally, the
kit conprises a container and a | abel or package
WO p®s/00088TT or associ ated with the contai ner. SeQCT/H0e4/002165
containers include, for exa#ple, bottles, vials,
syringes, etc. The containers may be fornmed froma
cell culae.i Satch informeticar ¢aalbe used to meregicasstehyr dgidragne asefilldeses in
cont ai ner holds a conposition which is effective for
humang. r o 51 | ng the cancer and may have a sterile accessport
ﬁﬁifial ARSI &ARbRIHm TRVD6 aifd. & DL BRENEEIs, usi
solution bag or a vial having a stopp&r pi &rCeabre 16’%
technigaedhpioate melldkmnoninda theoart. IGaRdrdiharilsRill iabiké a9 coyld daddl optimise
..insert indicates that the conposition is used for )
adminigtragion te, Jumpgs based e agimat dygp aad wadbtaf sAwmse.depenskonkihe subject

being il tn6 SIRELAATeiBnS ARAC ALy BR ARG 18 InARSA%S
orm conpri sing an“additronal anti-cancer agen

administedties had tHejodgdniemnt gfmarpr@seﬁsihg;p' fgciah. drugs as
descri bed above, anti-epidermal growth factor
receptors antibodi es, radi oi munot her apeuti c agents,

i @at i h f VBL le 1: .Cell .
A ofe SR PR DS Gs  ME prtmil Beme partei o
subject i néIdNhert68 QotprigifB ad@aiisterin g6 28l subjeted heRPeditily effective

newborn calf serum (Sigma; cat. n N4637) at 37C and 5%
amounteyfithe plaogaeaitical opgpesitian @s dessabied WDNEM ( Si gma; cat. n

BR8P LB G} BEb B P AN R ek Bove
Preferab®y| thé @b id Med3BMliodRIRsEiMiraaidan or patirdatietahcesal f
serumat 37C and 5% CO . HUV-EC-C cells were

ﬁ@prﬁfeatied@@ptthhmﬁbjeﬁd@a hemiagpa@nm aanddh?aﬂmi@fsm@clg Ifaeptide
. 11: 044) ¢ i th 10% .
which §bnceP ke OAL Ly SRIR TR il o T Bl SR T

RasGAPQ;-Q%‘Eéptﬁ@t- n 13256-029), 10 ng/m of epidernal

grow h factor (G bco; cat. n0O 13247-051), 10 g/nl
of fi bronectin (G bco; cat. n33016-015) at 37C and 5%

. || s intained.in k i te SEM
Frskt oS insRarht TR PrBrnan RsBR s AreE p ol et tfppcive
apoptosiXdelcd€ivelly iR Bchiguét bl rabﬁa?hggg Yomth@fiy o Sanb&iQell Gth at'least one
17005-075) at 37C and 5% . HeLa cells were

peptidetof Hreqiresenbvertianeandra dreg. previously (Yang J.-Y. and
i d .C ,.Ml. Id. i al . .21, 5346 001).. . !
BT i pett R beig i aeTostyets e pitet sqif cofiising contacting a
cancer dlew e bt 18astBh&p&Ridelof thtSproat BOERIM dolde drhgat ment at a
concentration of2.5xl0O cell s/ wel l U20S cel I s were

Thenssfefdheperitide @isgloised heraingfor @rmangng Hee ability of a drug to kill cells

selectively in cancer cells is also envisioned.

A further object of the present invention is to provide a kit for treating or preventing
cancer in a subject, said kit comprising at least one peptide as described herein optionally with
reagents and/or instructions for use.

Generally, the kit comprises a container and a label or package insert on or associated
with the container. Suitable containers include, for example, bottles, vials, syringes, etc. The
containers may be formed from a variety of materials such as glass or plastic. The container

holds a composition which is effective for treating the cancer and may have a sterile access
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cal ci um phosphate precipitation procedure (Jordan M
et ah, "Transfecting mammalian cells: optim zation of
wa@ eoosioemB7 par anmet ers af fecting cal ci um phosphaP@r/1B2004/002165
precipitate formati on” Nuclk&ic Acids Res., 24, 596,
1996). Briefly, plasmds were diluted in 90 m H2Q

port (1% KEfhptl i odtafler SPhE of sV sbREHRBACE: & Balhdlidl a stopper

pierceabildbip&hypoliermid iffet tiorlneedle) TheA&#0D6r péckagé\:inﬁbrg indécases that the
50, ni,M HEPES) was rapi dl ym xed with the DNA sol ution,
composiignpnvsed fon reabipgithetanesrnf Gh@ics.or exactly 1 nin, and
finally transferred to the cell culture medium After
8 hours at 37C and 5% CO2, the medi um was repl aced

vistibnbllg she kit iflirties comBI suarBpurhid heMhdcsutival Godagt Fdrar
I ncubat ed for 16-24 hours before being anal yzed.

comprighig-Ancedrsiond) ansi-eanrer ageet seleeisd Ao Beerow eusisting of gnas as
sescreBhyd s 3H AR ARORP, L RSRUNFLL o b

agents2did cohdieioas therddf0C. Mtoxantrone was diluted in
et hanol 100% at a final concentration of 10 mM and
stored at -80 OC. Adri arkXAMPIESs from Cal bi ochem (cat .
n 324380). It was diluted in water at a final
concentration of 10 nM and stored at -20 OC. Hoechst

Exampi$842 was from Roche (cat. nH 1399). It was diluted
in water at a final concentration of 10 ng/m and
stored at 4C in the dark. Peptide synthesis and

The HTV- TAT48- S7( GRKKRRQRRR) and
Cells s 3ransittion's 5a¢ ( GRKKRRQRRRGOMAMWTNLRTD) pept i des

HeLa AMANMICEYEIRSH 46 thaditaih8®in RIBUT 1 84R(SEmBI Q€ he rzvssy dbntaining 10%
Uni versity of Lausanne, Switzerland using FMOC

newborre@aiﬁxﬂnugﬂslgpws cati 1@°dN6@3 Pt 37 Anand; 356 (CEL- B2 Ofaesdls were

maint 1%?1 ;D%@%Qslgfg!“’\l/@l §??@rclmsq .sgxp g ?%‘%r}ggt&h%aﬁ%%mm (Sigma,; cat. n° :
F7524Pat37801a08 5%&3@%‘3%%%%&%&15&1 RPKI® 164®bdhtaining 10%

moc-protected amno acids were Arg pf), Lys(Boc),

foetal @lfgetum )at 3T CpaBop COENBEC-CAashy Wpte)malawmeﬂsn tioman) .

endothgf 3R Bt RO IRVt o R B s e R R B
serum,TRMJ/RI Sfbdlie ﬁlbrﬁmé&r drowitelbtor (ib8s; dah@° QQMH 0293 o6 ng/ml of

b-al ani ne, the Fno group was removed Wi th
epiderpagowti faetorr IﬁGdncnectawff lérZﬁrﬁ-ﬂf the 10 peml, of/ftbrmmcgn {Gihge; cat.

o° ugated.ta the N-term

320 A0 538 G VO G o5 N L
medium containing epidermal growth factor 1-53 and extract from bovine pituitary gland
(Gibco; cat. n° 17005-075) at 37°C and 5% CO,. HelLa cells were transfected as described
previously (Yang J.-Y. and Widmann C., Mol. Cell. Biol. , 21, 5346, 2001). Genotoxin

treatment was performed in 6-well plates. The cells were split the day before the treatment at a
concentration of 2.5x10° cells/well. U20S cells were transfected in 6 well plates using the
calcium/phosphate precipitation procedure (Jordan M. et al., "Transfecting mammalian cells:
optimization of critical parameters affecting calcium-phosphate precipitate formation" Nucleic
Acids Res., 24, 596, 1996). Briefly, plasmids were diluted in 90 ul H,O, mixed with 10 pl
CaCl; 2.5 M and incubated 10 min at room temperature. Then, 100 ul of HEP solution (280
mM NaCl, 10 mM KCl, 1.5 mM Na,HPO,4, 12 mM D-glucose, 50 mM HEPES) was rapidly
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substitution of the resinin 4 m DW and 1ni
N-et hyl di i sopropylam ne) to formthe
wo bawsoemssei n- deri vat ed peptide. Peptides were BOCHEMWM®2165
in deionised water at a final concentration of 1mM and
stored at - 200C until further use. Plasm ds. The
mixed %?ifhecﬁ§ DNA g&atlbﬁ] 1ﬁal%a€%a rddin RuipeABitt for GabiR Gin talﬂatﬁnadly
t he backbone plasnmid is the expression vector pcDNA
transfefried Vo theegh eyplturalnheditne. Aferst haurs st 3WECantd £§9€D,yhe l'nedhnn was

e

before}ggﬁé%gh%eﬁ—m SH3. dn3 encodes human RasGAP am no aci ds
8-361; plasm ds SH2.dn3 encodes human RasGAP amni no
aC| ds 158-277, plasm ds SH3.dn3 encodes human RasGAP
_ar}i no aci ds 279- 361. Pl asnmi ds | kBaDN2 encodes a form
Chemiegls.| kB that bl ocks the activation of NFKB (Yang and
Clsplall BT oA et KPRV R e TpRof2RH Pt tegiring )
C1sp1ammwaRéﬂrmﬂed1 in DMSO a’rmﬁﬁallcumﬁ&ammf MEsnM o stsredag0 °C.

. _prLUC is reporter plasm d bearing the firefly
Mitoxqifps wps dluie tbﬁta%rw?%@teéwamnc@#raqw@él?é%@ﬁ@ istpeed at -80

o Nt |
C. AR EER Br B ostyoormprlstsf) PREIE wrdflueHibapliina
concermaﬁoni ef By mMianld bigresicad F200C. tHeclig 38842 whs £6ml Boche (cat n°H—

di spl ayi ng, pycnotic_ nuclei. Nuclei of live cells
1399). iz Bbweee et dinabermgentyation GF 0 T/ pnd stored at 4°C in the

dark. concentration) for about 5 mnutes and the cells were
" then analyzed (at |east 400 cells per condition) using
an inverted Leica DM RB m croscope equi pped with
fluorescence and transmtted |light optics. Assessnent
Peptidesynghesisiandilabelisg- perfor med one day after the

e 3 eIIs I n experinent

TheHN? fl{/ 5&5G¥ rans?g ; ar@gffr‘ﬁfl& 1T was i ncl uded in
(GRI(KRRQR&HIGGWWTNQR&D)%pﬁ@SlvaﬁJ@ kyritheized angib ¢adti@gle of
cells with GFP,_ In this case, the extent of apoptosis

Biocheypisiry, § ety oflaupame, Swizeslend gsing FMOG ieajinology. rusifigd &y
HPLC?E@%E%&% L §l¥% c\rgﬁ](e@'r ase assay was perforned using
uci ferase

Reporter Assay from Pronega

Fluoreic@ﬁlt 1sotm05§tzﬂihﬁz) (Fﬁ@ﬁla@@hﬂgswﬁ‘ﬁﬁ&fdrm%@ dn fH, @erfée B-alamne—
wel | s-plate using 100 m PLB | ysis buf provid
RKKR&QRR& Hthf@ﬁ@lSIdﬂ elnmaFthmmpctyd mnnwt@sds were
Arg(bp?)t,1 Llyg(%o-crﬁ %m%ﬁ%f frp\e@g’c),t ﬂ?r?tBu), Asn(Trt), and Asp(OtBu). The peptide was
synthesized stepwise on 0.2 mmol Rink Amide AM resin using Fmoc chemistry. The

synthesis was monitored by ninhydrin test. After the coupling of B-alanine, the Fmoc group
was removed with 20% piperidine in dimethylformamide (DMF). At this stage, a fluorescein
group was conjugated to the N-terminus of peptide with FITC (5 fold excess over the
substitution of the resin in 4 m! DMF and 1 ml N-ethyldiisopropylamine) to form the
fluorescein-derivated peptide.

Peptides were dissolved in deionised water at a final concentration of 1 mM and stored at -

20°C until further use.

Plasmids.
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cleared by centrifugation at 16' 000gfor 15 mn. The
firefly luciferase activity was recorded by m xi ng 20
waorkoosodsee | ysate with 25 | of the LARPReagent PEMIB206M2002165
Renilla luciferase activitg’was recorded by adding to
the previous mx 25 m of the Stop & G o Reagent. For
The ex%é}ﬁfbn"iﬁﬁslﬂ BRRie ofld lﬂﬁ‘s&mﬁ %cﬁédt@ﬁh&ﬁﬁe B4Bbhd b l?&nﬂHE 'ttflg
seconds using a Lumat LB 9501 | um noneter” (Bertho
expresaien ractbogrlES A3 Zinvitrigen)SWill the cormiapts Weese tigpds] with the HA sequence

anal‘gg,]l)%ég?mﬁ‘ ﬁremlﬁ?ygggwl n I¥1§| S bu 55 SZ%dngemnan
i it

plasmifls SHeidnS3 enmst hepai RhsGAB RGBS d?dGE 82M17, Iplasini é&soSKiR s encodes

nitrocell ul ose nenbranes (Bi oRad; cat. nl62-01 .
humaniasGAR raino agidsiy 4964- Viasmids [3ANE graodesrmormef IH%W that blocks

9 f
L e e

proteinjwtab filoReChppsch PFRIMIE,, @rvieolt ynoa»ﬂinghheixtemllh e&iformis luciferase, was

anti bodi es were detected by Al exa Fluor 680 conjugated
from Pseipeged By G it 3 peiteplasmd beyme theofigflydlucifyase qDI%Bémz dethe

I n

controf 4188 B kpPut: Ul RE R BrY o el B et Biot 21,
5346, 2003 ng system (Licor, Honmburg, Gernmany). The prl nmary

ant 1 body agai nst rhospho-p38 (Cell Signaling

Technol ogy; cat n921 IL) was diluted 1:500 in 5% BSA
Apopt wme Sureynhe éprl mary anti body agai nst phospho- JNK (Cel |
ppq§ har| e"lzechnol ogy; cat n9551L) was diluted 1:1000
Apoptdmﬁls W%Siet&%nﬁ@%y $deAE tHeAunther BBSeIBAdpUYIRDRbHAMIdIE. Nuclei

ssey infrared i mg |n? software. Statistical
of hve&ﬂ%/ﬂ yetedalmled witle Hopehist 333424110 #aambisnad comaentrgian) derrabgut 5

it L AT g AP AE rr
Leica BRIRBGhicfost §saRfipel Mthcﬁﬂ)r&%er&:e\éﬁﬂ lt@h&m@ffeﬂ ‘f@ﬁi SPticBsS.

Applicants have recently shown that fragment
Assessgrenibeicapoptosis vaa@mer’rbyn@ﬁ onsj deyy|afier Hhettegnidestion orérqaléu@nt of the

cells. I&%ﬁ% g eI :mvo vig gralgas%f%ed] %gﬁﬁ) \‘igg\g‘aégglgcl\%ﬂ q%ﬁ{l;e transfection

solutiolt@ @Fehe Man&edtbd cARNEIM GEP EIntthR caf) FeQixtdht bESRPISHE was
i nduced by ot her genotoxins, Hela cells, expressing or

assessqiioin the BgsegetedNzlls prlye subj ected to increasing
concentrations of adrianycin and mtoxantrone (and
cisplatin as control). Figure 1 shows that

Luciferase Reporter Assay.

.l'

Luciferase assay was performed using the Dual-Luciferase® Reporter Assay from Promega
(cat. n° E1910). The cells were lysed from a 6 wells-plate using 100 ul of PLB lysis buffer
provided from the Promega’s kit and incubated thirty minutes on ice The lysate was then
cleared by centrifugation at 16°000g for 15 min. The firefly luciferase activity was recorded by
mixing 20 pl of the lysate with 25 ul of the LARII Reagent and the Renilla luciferase activity
was recorded by adding to the previous mix 25 pl of the Stop & Glo Reagent. For each
measurement, light emission was quantified during 12 seconds using a Lumat LB 9501

luminometer (Berthold Technologies, Zurich, Switzerland).
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t he presence of fragment N2 rendered HelLa cells at
| east 10 tinmes nore sensitive than control cells
WO owanasst he various drugs. This result indi caP@pIR2064/002165
fragnent N2 is a broad spe@srum genot oxin
sensitizor.ldentification of a mninml sequence
147 nment N which enhances the ability of a drug
Weswrwglgﬂiﬂa?@%ner cells. Fragnment N2 is a 36 kDa protein,

Cells wiié Bised Brlysie beffeit (2dinf Vi epet, 300 m)MiNaEs Il Zem®higCiaD2ymM
Characteri zation of a shorter sequence t

hat ) )
EDTAS.1 mMidGen’ on igirion a0, Cemelold B9 R 155 Hiplegsd abiitor Cocktail

crj tical . st ' S vel G
rabe (el 78] oS RESE Bl P TR BT apd poied an
nitroccRERRE femtRints (BRoRGE; éat $i*062-0$ EF)UThe eaftpthembnes were blocked
i sol ated, we generated a series of truncated_version

with TBS (1% adEHEL R8O 1 JaCh 29apMehias)&tectons fedry ik for 30 min at room

apility.t of enti. i sphl atini i Se ] v ar
it A8 S R IS PUARES, o
were deebRE B Ade¢h 1IASr 6¥d3conpiated seddndadAntibMied (Mslecular Probes; cat. n°
determ ned which of these dommi ns contai ned the

A21108) didopi 250@ imEBSy Yoynontiat dry grbmandrpbsaquenilycdsyadizogwith the

trapsfected with the. pl asni.ds codi . i QU .
Odysscylfied iohgingsisteh dCisht gste, AP0 ThoGrifah) At o heainst
phospHd-538 @&1&ig@l&@”&@ﬁﬁﬂ@é§; Qi 1202 IWTi) Ginstdiiatedi 1f: S0 @506 BSA in TBS.

sensitivity towards the drug between cells expressi ng}was

The pronarpettibodypgainst tispleo- Rk (el Signeling-Teghnelopy; catin®Erp

. u r nstruct .encaoding t ' '
aitted BRI oR BRI R oy SR b i Ol hfared
imagifg@bkitatd. ansfected with these constructs. Li contrast,

constructs containing the SH3 domai n enhance the
ability of cisplatin to kill cells vi apoptosis
. (Figure .2B). The inability of the SH2 domain alone to
‘ﬂu““$6%%%¥¥%ﬁe the cell death in HelLa cells was not a
All theERRBOMERER s wér8 DLt A WHIEMIcIOXITE BREd] PRP RERRMY Bsing the
Western bl ot anal ysis reveal ed that the SH2 domai n was
studenékfesessed as efficiently as the other constructs (data
not shown). Applicants next generated progressive
truncations in the SH3 domain in an attenpt to
identify a m nimal genotoxin-sensitizing sequence. Al
these constructs (see Figure 2A), including the
Examb8rt est one (317-326) that codes for a 10 amino acid
| ong peptide, potentiated the ability of cisplatin to
kill HeLa cells (Figure 2B). These results suggest
RasGﬁl\iiz‘ﬁg%%% BEbbreARLne 8PShiblid3Bore ARBIcE bPk vEFi@g BE Bénotoxins.
es not” require a conplete SH domain but is )
Applicuatiibave techytlpshosmythathivrgmane D2 esthancse theahddy offeisplatin to kill the
HI V-

Hela glg}ﬂygﬁ ilggzgfglgggl-ggﬁdOWdrggﬁneg, Motl.hCetzlp %io 1?2&%@5@,%% To

assess whether fragment N2 could potentiate the apoptotic response induced by other

genotoxins, HeLa cells, expressing or not fragment N2, were subjected to increasing
concentrations of adriamycin and mitoxantrone (and cisplatin as control). Figure 1 shows that
the presence of fragment N2 rendered HeLa cells at least 10 times more sensitive than control
cells towards the various drugs. This result indicates that fragment N2 is a broad spectrum

genotoxin sensitizor.
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per meabl e genot oxi n-sensitizing peptide. If a plasmd
encodi ng am no acid 317-326 of RasGAP has the ability

wo eoosobmere the ability of a drug to kill canceeT/mB0043002165
a synthetic peptide corresponding to the 316-326
shoul d al so display this activity provided that it can

Identzﬂ'&@ﬁ&I o Rikimbl &qu&ﬁce RAgidHaEmEIR TORAICh @hB&hdeb e I—cﬁb@%? %‘_a drug

dition of a short sequence derived fromthe
tokzllcmnetealls (HTV- TAT48-57) al | owspol ypeptides to

Fragmea}ﬁwl gt M ﬁa Lot é‘tﬁl f\&tpn C%ﬁl i @gips @%@;;%ﬁ@ggze chemlcehfy

Characbér&heai &4 J;nbr@p Eéq\i@nd%rtﬁét%ﬁld §iH1Pbda ﬂlé"@éﬁ%t%xnﬁ%n%ﬂﬁﬁlg ability is
5, 1569, 1999). Applicants therefore synthesized

a cntwp]amp méh@pmcasmf dgvdlbmngatherapsuiichd t@l ﬁoaﬁﬁagxheﬂmorder to
coval ent]y bound to the _am no agi ds carr, eptide

assess Fighqterh SsHO Fgegee KPS O EHIcN RERERteq P pt bncated

vers1orpﬁﬂ%‘ﬁﬁ nt Re Eflroan) FREfEmIRAUBHF 851850 ?éiﬁ’é’i tc?sglatm—

exi b| [Mty. As a nean to assess the cel
induced pp@hesioin Iﬂsbﬂascqﬂe (Fiigote Z(B)hﬁlagmémtdﬂ caithiasl two SH2 domains and one

SH3 dotiais (o ifoRist SHTBN AU el OB isEs Qi comhearo-
apoptotit E&angld{f Iﬁ%g{nfeﬁ? ﬁ@tHéL%ﬁs %Hetﬁéﬂs% \ﬁﬂmﬂgﬁﬂasnuds encoding the

adenocarc rom cervix a ce
variousOSH domaimspingthé¢ pR&hce ek irsthe ahse!m:@aﬁ@ 18 ﬂM eisplatih,| a ¢onbentration at

7 cells) and a human | i gnant ot hel om a
which ((”ﬂdkfé%nof g spnsyvigygvards ﬂﬁ%ﬂ% g?f@@ﬁn eelfs exproseine oppetfagment

N is AT Gl D" AR iltroorl Ep At Aol he iz domain

did notEnharve tﬂ'eﬁﬂblﬁa&ﬁ@si%@]h'fm?-@ ﬁlleﬁlLa cﬁls efahsfected tlith thedeeoasructs. In
all these cell ne No difference in_ translocati

contraghcopsfRIGH-eant %@na/&%e i%% domgigreRpancethpatibity q,f&fﬁ@@wt ﬂoqléceﬂs vi

apoptogig ﬁ%l%@févzf]\@ # 1nﬁﬁxg1|t§§%fnt}:{€ rSf—Igreq%fna?’?%lgééﬁ leate the cell death in

Hela denc waaﬁdnrugco@xempxemer éftredursd pfotéihexpiessien lgmaaﬂa)Wiemm blot
dat a not shovvn% Thi s all owed us Iéﬁofédeterm ne th
ana1y81§ gyepled fat theovde Aemai Wi xpresiodas gl aadhe were%%lﬁtructs

nes tested. Surprisingly, Applicants have shown
(datan?ﬁéhto“{n;)ie TATRasGAP 3i 7. 326 peptide, but not the
Applicattnhexiligehtrted Hldfiessitepaptatibes limthic STHB dchﬁalﬁals ef\Bttempt to identify
sequences, enhanced the ability of cisplatin
a mlmraalrgeaﬁtwmsenalﬁlam& segueaRe- g hdhesgraasirycts F&%&A}; dplading the

shortest SIaé (03'1*7 %%?)fl{&g cddi@orl £h 42 i}lo a0 &8{% PorltRtE g%&éﬂt aYed the ability of

In control con contras

clsplatinhe kipHpLOtL (FRmpoIBE Thogueads Byggesstbhithe oell-death sensitizing -
adrianycin and mtoxantrone in the twg non cancer

properfyjof Seagingnt Na dpesorat sevby acvenphyte SHflomain betis nysditediesa very

W have therefore identified a m ninal
Shortps@ ﬁE%‘u‘el@ eptl de able to specifically enter and

enhance the ability of the drugs to kill cancer cells.
NFkB and the SAPKpathways are not invol vedin
The HiYwEbFsopeitaptide cottimgaredRuy 77326015 GAP sequence acts as cell

permeable genotoxin-sensitizing peptide.

If a plasmid encoding amino acid 317-326 of RasGAP has the ability to enhance the ability of
a drug to kill cancer cells, a synthetic peptide corresponding to the 316-326 should also
display this activity provided that it can penetrate cells. It has been demonstrated that the
addition of a short sequence derived from the HIV TAT protein (HIV-TAT4s.s7) allows
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As a Ras nodul ator, RasGAP could affect sone of the

Ras- dependent pat hways controlling cell death, such as
wo b@sRemss Pl 3K- Akt - NFkB pat hway (Datta S. R et BET/IB2004/002165

"Cel lular survival: a play3dn three Akts" Genes Dev.,

13, 2905, 1999). W therefore assessed whet her

polypepRadsltatat@itmhte WifkdRerAK tih el SBRK iz6 STRLe? al. ["Th R0 protein
enhancing ability nedi ated by TAT- RasGAP3| 7- 326. As

transdwtionndglivessi @wﬂsol@gmcalﬂ;ﬁmvmgotamtmwdh@mouw"LS@(@C@@ZSISS1569

o A o
RasGA&DEH\faR:'nﬂ Bl thik Mn%Tﬁﬁis%Zmek R es T 35 berg8lgyzine

with both cisplatin and TAT
residuasdkire inseded batertérothe d’fA']l\ﬁkHlédG@Ej pEuSHYes aﬂ'h}@cbﬂoaﬂow flexibility.

s nfag ke Sl uBiai of Jricaeb o R gl TATHRAORE iy e

pept1de§5%9 @z{b%fe?l'zlp%ltﬁftﬂé\iﬁ’l@ Wb}%ﬁﬁg eﬁle"’l%é‘? épﬁég‘ﬁdg’ ¥iiE 1&%9&@%1th

Cl ence 74, 787, 1996; Beg A A an ['tinmore D.,
four différenetimsortceh lines ladhubman alfrdcappmihd fiompreeman (He{ga cells), a human

osteostpme GO0P. Sl?sﬁéf?r@%%!c'a@%? poll liney Rl bicy an

mesot}gePé’}Hﬁl&g 19[65(?? Qgﬁi and b ﬂf‘@qg%ént éé?.l Ig%g é%)ig{ﬁxar{énnelggln Ithmocyte

cell lingd @ad ke WEVUEEC Ahan ﬁﬂnBﬂlcﬁnﬁﬂ))the]Eal aiite mmshewn,{meFigere 3, the -
activation of _NF B_ by TAT- Ra P31 7 St ed for

TAT-Rasg@AdaniardIcAtde ﬁfy priRed| aﬁeﬁcss %ﬁﬁasea}%afﬁ BoF Br m

translogétldnk& tﬁé??p@?% teﬁ)gé SR8t Adh Séﬁ‘ﬁll@%@ﬁl@%ﬁﬁ&g cel%s We

'S cons | Cl en y prevente e activation o
first ashésk& thy smmlattofmhaiMCéE/b'Eﬂ RasCGARRIrds iR2@agifg garicentsddjons of the

BaDN2, sl i ght |
three gﬁgqp)gln;@ L@?lsglaygg}r sﬁlss?q%o%{gﬁggwé gl%iiqge o pﬁggﬂelal concentrations

of the g%ngﬁbﬁxjﬁa%%h?eﬁlléggfeg@gms @%\g@ﬂ% gvh\%\}ﬁtre ShovH @bd tBe TAT-

RasGAMat:hasdpeide ynt hbisth®lbbdral BVETADys.of pemidedadk@)g thERasGAP
results indicate that activation of the NFkB p

sequericgs, ﬁahaqcﬁdfﬂwéalw Hf @%@a%wﬂﬂar@mlﬁ, %ﬂﬁaﬁ%@goa%rq lflﬁaﬁ/e tested

cancer“:i:t fl géés %@fgﬂlh yf)r O@I y %?aégﬁgi Ll c?%gﬂ)@%ls 11hcon5rﬁkcond1t10ns. In

contraéiifie Taﬁ@t@ﬁ@re%kﬂiﬁé indubed/ey helﬁﬁtnh rydtibngtiadnd mitdxantrone in the two
apoptotic response i nduced various stinmuli (Jargwg
non capeqs lingg was unaffretsgdiydhe presencg véthemgfsqles (Freyts 8Bl sy

et 50 GO o B SEROR) Ll A o

abilitypdthedigs to Kk senceegdlisdes vvere al so not able to
increase the ability of cisplatin to stinulate the JNK
or the p38 MAPKs (Fi gure 6). These results indicate

NFkB a»c?fhetéj}?lisdzgétﬁaﬁ%e re g\égzén? lv%%@%ﬁ.}%a%@@@ﬂ%%l&n 326.

As aRep hﬁ:ﬂﬁﬁtdrhkam céuld @ffe@%ﬁﬁfe@f kSR 4soddpiechdient pﬂh%ys controlhng
cel I's, CLAI MS 1. Ap Alsftl de whi ch enhances the ab
cell degth, suchirag ghe BakPI3K-Aki-NEKB pathweert(Blefta SR ieh alhzﬁelltlhié survwal a

play in three Akts" Genes Dev., 13, 2905, 1999). We therefore assessed whether modulation
of NFkB activity participate in the enhancing ability mediated by TAT-RasGAP317.326. As
shown in Figure 5A, NFkB was activated in U20S cells after a treatment with cisplatin or
with TAT-RasGAP317.326, but not upon stimulation with the control peptide HIV-TATus.57.
Incubation of the cells with both cisplatin and TAT-RasGAP3;7.326 resulted in additive
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pepti de consists essentially of the N2 sequence of the
RasGAP protein, a fragnent thereof, or a variant
wo b@seafsg7 whi ch enhances said ability sel ecti veCTIB2004/002165

cancer cells. 2. The peptideé of claim1l, characterized

in that the fragnent of the N2 sequence of the RasGAP
activatRInQGr NIk @RIk SA3. TIRENFIERB Pathday fadie PR Ge tiRfindittioPoBcell

domai n of the N2 sequence, a part thereof, or a
survivalaespansestimeraeptell §pesTeiéanpbpimiedeDdt efotlai"fuppression of TNF-alpha-

S s BT Rk Ok P, OB s
essentiggqﬁaﬁ?fﬁ?ﬁfﬁapﬁ?g@Ere%?gﬂ%fﬁg]r-‘hp%%iﬁ&%ﬁ Bl LR Sikhce, 274, 782,

tia aim 2, characterized in _
1996) bitakan bise beaeduiretl foiihe Sidicdaned apoptrisiretpsnses in bemasiiuations

aci d sequences _encoded by the DNA sequence
(Ryan ReMa o SR pione NI eGEes PR TP G s ORG oe oatiy eture, 404,
g e Sa . - _
592, B8l Ak A BPAPEAES ST LROADL Gy o it
for theaptisivinedbilny fafictioa] sn@epgédradablafoanas kB (GBBaANS) papexmessed in

of claimb5, characterized in that the agent i cell .
cells. heptpesies. thisirpeipics cliigignily preventeg e W@m%of;ﬁ g by fisplatin and
haragt er i ' . .
TGRS L o) R EOLERTE BBLOREML fone modite
by cisplaad @eiae S5THATHepotdhay of A TCRAGARL,atoecnhetdiladbibity of cisplatin
carrlier peptide is an arginine rich chis

to kill Ei208caedld viarapepionis asdapycreniprisstad by ﬁ@pﬁcﬁ@ﬁ in\ig’gltor (Figure 5C).
48- 57nept | t - i de,; g
e {50 AT 5 B AR o e B

enhan®BPEBIHE fectmadiated byCheT-BekE@APZ98I N t hat the arginine
: rich peptide is the H V-TAT 48-57peptide _10. The
The stysspastevatedipretenn kinases (GARKs)cHbe BIKe and g 38 MARKs r have been

. .. dr .S a gepotoxin. .1 [ f Wl

o b8 B SE0CHSPb eeTDE R e QM1 Gpoosene

17, 1475619980 W2 @ BRAGW4 thelt Kdithiet e icOntroll HIOXTALY 0 @eptidh nor the TAT-
adrianycin. 12. An isolated and purified nucleic acid

RasGARquenpwtide aptivasidihess MadKepatinuayss Ebere peptidas veae algo ppfeable to
. tid f.clai 1-.4. T, e j
incrca R W oSl gt e N B 8RR PRRHE S v

results indicate that the stress-activated MAPK pathways are not implicated in the capacity of

TAT-RasGAPs;7.326 to enhance the ability of genotoxins to kill cancer cells.
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encodi ng a cell nenbrane perneable carrier peptide.
14. An expression vector conprising at |east one copy
w@booslaosssol at ed and purified nucleic acid seqRentB00§002165

claim12 or 13. 15. A proka&eyotic or eukaryotic host

cell containing the peptide of clains 1 to 4, the

i sol ated and purified nucleic acid sequence of claim

12 or 13 or the expression vector of claim14. 16. A

phar maceuti cal conpositi dPLAMSpri sing as an active

substance a pharmaceutically effective anmount of at

| east . one ,peptide of clains, 1-9 optionally in , .
Lo <onsrtifervigrh frhancgsas ﬁla@mfia&ww it csfls, sBpraciesized i that the
peptidSdBll SARRPOL AKATS Srguple of 1 IR GO Miagment thereof,or
a variapt theeof, ivlicloéntleansanid ablity S¢lectively infcandee cells.

phar maceuti cal conposition of claim16, for the

preparation of a nmedicanent for the treatnent or

A . . o G
2. PRERBAEDe dhinf R pofiden Wi T6E RN o B bubice of he
RasGAJY rofeig orapi3dck ige arhin6 acidisequeace b/ilip ISEIBedontdia st th¥EN2 sequence, a
sarcomm, |1 posarcome, neuroendocri ne
part thergedp pr AuaA E1erepfa, schwanoma, neni ngi ona
adenocar ci noma, nel anoma, | eukem a, |ynphoid
mal i gnancy, squanous cell cancer, epithelial squanous

3.  CRHelpepaide6f clainlB\@hambReired mThdtlthepdrt of the SHBWE®in, or the variant
non-smal | cell lung cancer, adenocarci noma of the

thereof, peiyaing dnsa s or eanad ith dramaro acids of thapmisgseidrsegpencp ef the SH3
d &peritoneunl hepat ocel | ul ar cancer, gastric or stonach
omain, ! , .

Cancer, gastrointestinal cancer, pancreatic cancer,

gl i obl astoma, cervical cancer, ovarian cancer, |iver

cancer, bl adder cancer, hepatonma, breast cancer, colon

4. deheaeptide elelaim 2ohawpterizes) ivthatithy parholibe SESrinsmin pongists in the
wmino g SR8 RS, pROL XRS5, SRETp Koo

No.3 ot REOADdNeancer, hepatic carci nona, anal carcinom,
penil e carcinoma, testicular cancer, esophageal
cancer, a tunor of the biliary tract, and head and

. I beBRRr Pl - Wi PP B B0 b RkBhibitaa to an agent

which irRfdabéitthe bedtidfid@iont sidpepedd inG deincer . 21. A net hod
of treating or preventing cancer selected fromthe

group consi sting of carcinoma, |ynphoma, bl astons,

6 TeGRiRs of SO AR RASRE S LR smpprpp permenbl

carrierel anoma, | eukem a, |ynphoid malignancy, squanous cell
cancer, epithelial squanobus cell cancer, |ung cancer,

smal | - cel
7. The peptide of claim 6, characterized in that the cell membrane permeable carrier is a
peptide.
8. The peptide of claim 7, characterized in that the cell membrane permeable carrier

peptide is an arginine rich peptide which is selected from the group comprising the HIV-TAT
48-57 peptide, the FHV -coat 35.49 peptide, the HTLV-II Rex 4.6 peptide and the BMV gag 7.5
peptide.
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| ung cancer, non-small cell |ung cancer,
adenocar ci noma of the |ung, squanous carci noma of the

wo mvg/ooisancer of the peritoneum hepatocel | ul apCT/EBRO@r002165
gastric or stomach cancer, 3gastroi ntestinal cancer
pancreati c cancer, glioblastom, cervical cancer,

9. OMrrpeptide af¢lgim 8, dhurctetias @y thatithe digérting eicke péptide is the HIV-TAT
hepat oma, breast cancer, colon cancer, rectal cancer,

2857 PPBAdr ect al cancer, endonetrial or uterine carcinona,
salivary gland carci noma, kidney or renal cancer,
prostate cancer, vulval cancer, thyroid cancer,

10.  EHeaichid€af dhinGMeto %9 biddradtatifddia Mt thedul & £adotdxa,
testicul ar cancer, esophageal cancer, a tunor of the
biliary tract, and head and neck cancer, conpri sing

1_Nni erj a, t herapeut | cal ffective. anmpunt, of
1 AR AR RIS PRERRS Rt o EPlqeis s PR HR m the growp
compri%iﬂgjc%ﬂatin@nﬂt%ﬁ_ﬁh&diﬁraﬁ@fadﬂa?xﬁyciﬂ'.he met hod of C! aim 21,
characterized in that the cancer is nesotheliong,

testicul ar cancer or pancreatic cancer. 23. A nethod

2. R PR RrRRT R g ot EoetPoR s TEBR o e
encodiﬁ%ﬂieipé i@ ofdl@nt®sl-4- 11 and a drug. 24. The net hod of
Cc

aim 23, characterized in that the drug is a
genotoxin. 25. The nmethod of claim 24, characterized

o A AR U T B e
encodif®h B neaibraR! REhbabk (Yé}dl‘iéﬂvéég)ﬂ%. cancer cells conprising

contacting a cancer ce h at | east one peptide of

clainms 1-11 and a drug. 27. The nethod of clai m 26,

characterized in that. the the drug is, a.genotoxin...28. .
14, EORF S el PobPiting Alletal 516 sk ot il i iigeT nuctei
acid se@tidcbb¥ cRfma2@en9t oxin to kill cells selectively in

cancer cells. 29. A kit for treating or preventing

cancer in a subject, said kit conprising at |east one

e v

isolate@ RAP P SBmRISERR Hfdie RaeULd 6913 &Qﬁ@gﬁ)rgé%fdi‘ﬂ vector of claim
conprising an additional anti-cancer agent ‘sel ected

14. fromthe group consisting of drugs, antiepidernal
growt h factor receptors anti bodi es,
radi oi nmunot her apeuti ¢ agents, and conbi nations

16. ABh&Riaceudital tGoRRPhLICERPASHE RS LR GctR b @{aﬁngoeutically
characterized by the gengr al “sequence: WKWV/TXXRTX

effective amount of at least one peptide of claims 1-9 optionally in combination with

pharmaceutically acceptable carriers, diluents and adjuvants.
17.  The pharmaceutical composition of claim 16 for the treatment or prevention of cancer.

18.  The use of the pharmaceutical composition of claim 16, for the preparation of a

medicament for the treatment or prevention of cancer.

19.  Use according to claim 18, characterized in that the cancer is selected from the group

consisting of carcinoma, lymphoma, blastoma, sarcoma, liposarcoma, neuroendocrine tumor,
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wherein X is an am no aci d residue. RasGAP. ST25. t xt
SEQUENCE LI STI NG <110> Uni versite de Lausanne <120>
woamShmsser i ved peptide for selectively killinpCT/EBR0€r002165

cell's <130> 14673/ PCT <14034PCT/ | B04/ - <141>

2004- 06- 30 <150> US 60/ 483, 691 <151> 2003-06-30 <160>
mesotHtliotha0schRahemb,| MeniBgicing) fh&n&caf&ii@ma Ime&lddoia, Zédkemgd Fymphoid

DNA <213> Honp sapi ens <400> 1 gaa at agaa ggcgt gt acg
maligngpest aquamans cell cansat gpitaaligl sqvempas eelt eaaeiy hmggencer, small-cell

ataatttct t ttcatt ataat aatta
tung offgB0 Aot £ 88 P AR s oreF Phompd ol 6 o, S 88Hma of
the lung9&mbéadfitke pdriaaans; hepASETURR Akt e, Fsteic @9 SGAABN cancer,
aagaagat cc acat gaagga aaaat at ggt tccatgggaa gatttccaaa

gastromwstuwggwag@tammwmw, iobiastom® Garvi chmIAva:ancer liver
P. ST25. t Xt <400>
cancery RRRAEE BRCE Dbl agt Aot ISR 20100 AP GAAST ALy et CL P REdhoancer

endomB®ial or uterine carcinoma, salivary gland carcinoma, kidney or renal cancetr, prostate

cancer, vulval cancer, thyroid cancer, hepatic carcinoma, anal carcinoma, penile carcinoma,

testicular cancer, esophageal cancer, a tumor of the biliary tract, and head and neck cancer.

20.  The use according to claim 19, characterized in that the cancer is mesothelioma,

testicular cancer or pancreatic cancer.

21. A method of treating or preventing cancer selected from the group consisting of
carcinoma, lymphoma, blastoma, sarcoma, liposarcoma, neuroendocrine tumor,
mesothelioma, schwanoma, meningioma, adenocarcinoma, melanoma, leukemia, lymphoid
malignancy, squamous cell cancer, epithelial squamous cell cancer, lung cancer, small-cell
lung cancer, non-small cell lung cancer, adenocarcinoma of the lung, squamous carcinoma of
the lung, cancer of the peritoneum, hepatocellular cancer, gastric or stomach cancer,
gastrointestinal cancer, pancreatic cancer, glioblastoma, cervical cancer, ovarian cancer, liver
cancer, bladder cancer, hepatoma, breast cancer, colon cancer, rectal cancer, colorectal cancer,
endometrial or uterine carcinoma, salivary gland carcinoma, kidney or renal cancer, prostate
cancer, vulval cancer, thyroid cancer, hepatic carcinoma, anal carcinoma, penile carcinoma,
testicular cancer, esophageal cancer, a tumor of the biliary tract, and head and neck cancer,
comprising administering a therapeutically effective amount of the pharmaceutical

composition of claim 16 to a subject in need thereof.

22.  The method of claim 21, characterized in that the cancer is mesothelioma, testicular

cancer or pancreatic cancer.

23. A method for enhancing apoptosis selectively in a cancer cell, comprising contacting a

cancer cell with at least one peptide of claims 1-11 and a drug.
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ggagatatgt tcattgttca taatgaatta gaagat ggat ggatgtgggt
tacaaattta 120 agaacagat g aacaaggcct tattgttgaa

wQ@amshey8ag aagaggt ggg ccgggaagaa 180 gat ccacap@I/iB2004/002165

aaggaaaaat atgg 204 <210> 35<211> 174 <212> DNA <213>
Hono sapi ens <400> 3 gtacgagcta ttctacctta cacaaaagta
ccagacactg atgaaataag tttcttaaaa 60 ggagat at gt

tcattgttca taatgaatta gaagatggat ggatgtgggt tacaaattta

24. 1 e mpilashofalajmed: shaygetetizadan thypt thradrug i gangtoan.

aagaggtggg ccgg 174 <210> 4 <211> 30 <212> DNA <213>
Hono sapi ens <400> 4 tggatgtggg ttacaaattt aagaacagat

25. 3@hBagehod of claim 24, characterized in that the genotoxin is selected from the group

comprising cisplatin, mitoxantrone, adriamycin.

26. A method for selectively killing cancer cells comprising contacting a cancer cell with

at least one peptide of claims 1-11 and a drug.
27.  The method of claim 26, characterized in that the the drug is a genotoxin.

28.  Use of the peptide of claims 1-11 for enhancing the ability of a genotoxin to kill cells

selectively in cancer cells.

29.  Akit for treating or preventing cancer in a subject, said kit comprising at least one

peptide of claims 1-11 optionally with reagents and/or instructions for use.

30.  The kit of claim 29, further comprising a separate pharmaceutical dosage form
comprising an additional anti-cancer agent selected from the group consisting of drugs, anti-
epidermal growth factor receptors antibodies, radioimmunotherapeutic agents, and

combinations thereof.

31.  The peptide according to claims 1 to 9, characterized by the general sequence:
WXWVTXXRTX

wherein X is an amino acid residue.



