PEPTI DE ABLE ' TO BREAK THE m p53/ p63, m p53/p73 AND
m p5 3/ RESPECTI VE | SOFORM PROTEI NS COVPLEX FORMED | N

wQ Bl DENER CELLS AND USES THEREOF I N THE PCT/IB2005/003395
PHARMACOLOG CAL FI ELD DESCRI PTI ON The obj ect of the
present invention is the identifica tion of a group of
peptides able to break the interac tion between the
mut ated protein p53 (hereihafter m- p53) and the
proteins p63, p73 and the respective isoform proteins
(hereinafter p63, p73 and p-isof orms) in the

m p53/ p63, p53/p73 and m p53/p-isof orns _pro telnlc
cBBrB[FéQEbéBEE F@r gﬁ%ﬁnﬁﬁp%@é%@@gf Hr-rpéér/_

Furt hernore, the present [ od
iaTeSs .Rﬁ$ﬁ§¢$k e QEQRM FRA : okl g

exi sti g -
i nvent i-o¢ pept i des

L]
for the pr epar atgiﬁ#%c&@@f&g@%ﬁtgal com posi tion
for the treatne i's known that
the famly of the proteisnss pb3xin cludes the follow ng
proteins: p53, p b3 p73 and the respective isoforns.
Al'l these proteins argzgewobwechii n the oncosuppression
processes through the induction of cell proliferation

TEEOpPH BEL( apophesbsksendi iherern ittmatisorthend dentifica-
senescence. It is known the existence, in tunor cel

thbnesf af gnp&d/ oZ3pampd luleps3bie3 tor dtusiark ¢ heo ripl teodas-
whi ch involve the proteins mp53, p73 and p63 and the

thespastingsn sotormstathd foakainonP2? SHERCaBApIEEFedt™
inhibits the transcrlptlonal and apoptotic activity of
rbRe prd, tPE3PERECLRE P@spe@ﬂl?’vé‘qu&fh@r S SRATE S §%°°

weakens and makes ineffectiv antifunmor tivity.
fSFmtﬁéoﬁ?énspé§eﬁﬁ&nﬁﬁ§eFeP v % 6?%# Sisotorms) fin

cpdbsequently, it has;been Sat‘z?c‘:{‘“rﬁ 1843 ey 1881 due g2

teinic complex being formed in the nucleus of tumor

cells. Furthermore, the present'invention relates to a
method for causing the breakage of saild proteinic com-
plexes exisring in the tumor cell lines in vitro. The
present invention further relates to the use of said
peptides for the preparation of a pharmaceutical com-
pbeition fdr the treatment of human tumors.

It is known that the family of the proteins pb53 in-
cludes the following proteins: p53, p63, p73 and the
respective isoforms. All these proteins are involved
in the oncosuppression processes fhrough the induction
of cell proliferation stopping (apoptosis), differen-

tiation and senescence.

CONFIRMATION COPY



position of the protein mp53 is determning in the

bi nding to the p73. Subsequently, the domains involved
WO pooblost18it er acti on bet ween the m p53 and t he PTBIB2ANH03395

been investigated. The investigation has shown that

the two contact sur faces between the m p53 and the

p73 are the "core do nain[ZQf the m p53 and the donain

of specific binding to the "DNA of p73. The "core

domai n" of the m p53 represents that portion of the

nol ecul e where the 90% of the nutations found in the

human tunors reside. The result of these nmuta tions is

Tithats tHewh poae i 8XhdteP6Rger RabFBOfo SSidci iRl 19F ™
[ t . i ch ] qui red f ti f :
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gk LMo Same B oLl npRS3 i elnal £1oB53)

il Adrrdoes iots show my al4 ansy andnd hekef ofenitids e

a wldtype contiguration) plays an activity as an

13 TR QRGOS URRY 55t otQt: tdher o § r&f Yehe fpthe P63
shows mutations, 90% of which are present in its core
Genaie thepp2d ivesessdtsrmel | ¥hhy ass aht weakens and
oncosuppressor (loss of function) and gains ad

e sonate B4 ¢ vl t¢ es hegaint idfurfamcd cionyihi of prienop'e3,
the transformati on and the mai ntai nance of the trans
ofesy med! then oteles iofe al gefdrmsthe core domain of the

m p53 represents a platformof protein-protein
Susecaentdy,, i dHRT AN atothtthdr Spreresndralat 72
properties_of the same, mp53. _The bindi ng.of the mp53
AT e $73, 0560 EHR. RePARi Ve | SOFSFIBELPG Fdt i

t.he .m 3?/&%?, n%£53/p63 or m p53/p-isof orns conpl ex,
kﬁf&Véﬁf % He'Tdtrect posi tioning of the p73, p63 or
PUSAAE N 108 GG At 90¥0fi§kONS, And NEnteE Q8L 10n
genes;, at''I's on ose

between the m-p53 and the p73 have been investigated.
The investigation has shown that the two contact sur-
faces between the m-p53 and the p73 are the “core do-
main” of the m-p53 and the domain of specific binding
to the DNA of p73.

The “core domain” of the m-p53 represents that portion
of the molecule where the 90% of the mutations found
in the human tumors reside. The result of these muta-
tions is that the m-p53 is not longer able to specifi-
cally bind to DNA, which is a required function for
performing the antitumor activities specifically car-

ried out from the same protein p53 (hereinafter p53)

in a wild configuration (wild type).



genes which are nediators of the antitunor activities
of the p73 and p b3 . The reason of this m ssed or
w0 p@bo54aBent positioning of the p73 and p63 caPChEB2005/003395
justified in that the sur face of specific bonding to
the DNA is engaged in the formation of the m p53/p73
“and m p53/p63 proteinic copplex. In a tunor cell, the
m p53 has a remarkably increased half-1ife paraneter
(from2 to 24 hours ofincrease) with respect to that
of the wild type p53 (from6 to 20 m nutes) . Such

hal f-life i domi nant with t ot hat, of t
B3RSt P thor o sIPRS Ak ST helREALIERTy 1T
' vit ted by the. o
tBRFBEEEParT TRer Fsing ROEE 6P A DL gt WP
cirar, therd I's 'the i i i
R o8 it R OB RLcqusnt RraeR Bt ool i Rerenes

t@hrihe iff eendugts Andi/3 ARHap8EnsThedncseagdich tdhe
free quota of p73 and p63 involves an increase of the

paBbkehdmh aeki ¥biry exeslied Bhd RS3SamR gy Ot Nscipifdity
and .p63. Myreover, the need of being able to determne
akhanr onecefupplre smp53(1pss of pbB8hpbBoandand gains ad-
m p53/respective isoforns proteinic conplex in the
diibimakilomctriwilfitiaisni (wpiandof nfrhetiesponsditcd tgreomote
conventional chenot herapeutic treatnents of a tunor
thendgimagsipgretiest and ke angieseibanes -adj (8 ngrars-
experinen tal technique which allows to interfere in
tpRrBefoPRENPFBRe0PIsEi §°ddnpl exes and neasure its

ffect and its i t ont chenot her apeut i.c .response
1B SoE a1 aET of PR BrESoR FAVERITON

s Lo select. spectTl . nept | dog, expr ety sLuded.
PERbabPe 0 T SPACTIHG With (he Mt PRI §7a: v pedl ped

s@ﬁg mé%égi gg&gwﬁieg%@ Ri-¢ conpl %e%%%y,tzy causing the

reakage of the'relative conpl exes. e breakage of
ThBe Mrﬁifﬂ%:' erCamp exesswi i ahl @wet 0ppbt AigsI WBr the
e

effects: t

relative isoforms, to form the m-p53/p73, m-p53/p63 or
m-p53/p-isoforms complex, prevents the éorrect posi-
tioning of the p73, p63 or p—isoforms on the regula-
tory regions of the target genes, that is on those
genes which are mediators of the antitumor activities
of the p73 and p63.

The reason of this missed or inefficient positioning
of the p73 and p63 can be justified in that the sur-
face of specific bonding to the DNA is engaged in the
formation of the m-p53/p73 and m-p53/p63 protéinic

complex. In a tumor cell, the m-p53 has a remarkably

increased half-life parameter (from 2 to 24 hours of



first relating to the increase of the free quota of

the proteins p63, p73 and relative isoforns, having
wW@niossHTes activities; the second relating to PEEIBEES/003395

tralization of the mp53 released fromthe conpl ex

through the formati on of a stable binding between np53

and the used peptides. The_Applicant has selected a

group of peptides anpbng those representing the whole

sequence of the domain of specific binding to the DNA

of p73, as it is energed that the interaction surface

.of the p73 with the p53 th : f

Sheta 5D Bt e o S S 4R MG OIS 25
ti bl e .t ' ,

(PR PoBor 28 Pmb et et At e PTE pReBenditne

wt@ﬁ‘{ﬁé@g&%OPOo{h%@eogrgﬁgiﬁbg_conplexes. The pepti des

ave n selected anpbng those which can be drawn on

TidEe SYUEE ACEn8EPY3 8RE AELJOBf! H@uﬁk‘éﬁ@@@ngf tHeP23cokn
fact, the peptides which can be drawn on the sur face

g ia poiwawd beepepdi des abd ent-9580t erAChawittikulllae,
proteinic conplex. Fromsuch interaction, the m- p53
theid d ke tebeased, @b dahdbpéphigdeshevoul-¢hSBi nfremt Kts
the p73, p63 and the relative isoforns. Consequently,
atbheitel edskdndipg§3andubdaineteasegi tsenpdgenicc the p63

activity. On the contrary, the epplicant has drawn the

whieht FHes com S egdn N S U tacs /O G 1fR §57 30T aSPEn TF T3

-is not subjected to point_nutationsign thgrefore
ayeFat 8in® hArthge®® i t ShEoAfGFRESEOIT. e pepEFgE&ota

ofaeobesn, selected (rom Lhose havig gl mmandy
a%\%%g%\ggﬁg%?ﬁg? g{}etggogg}ng B/3:£9Rs1 548 af,463@3am no
Moreover, the need of being able to determine the role
of the m-p53/p73, m-p53/p63 and mfﬁ53/respective iso-
forms proteinic complex in the formation, maiﬁtaining
and in the response to the conventional chemotherapeu-
tic treatments of a tumor remains.

In effect, it is a question of adjusting an experimen-
tal techniéue which allows to interfere'in the forma-
tion of said complexes and measure its effect and its
impact on the chemotherapeutic response of a tumor.
The main object of the present invention is to select
specific peptides, expressly studied, capable of in-
teracting with the m-p53/p73, m-p53/p63 and m-p53/p-
isoforms protéinic complexes by causing the breakage

of the relative complexes. The breakage of the pro-



ter shown by aa) which form4 regions. A Nterm na
regi on, which represents the domain of transcriptiona
w@ewseatison from1l to 54. A central regi on, wWhPCHIB2005/003395
represents the domain of spe cific binding to the DNA
from131 to 310. Aregion called Ctermnal domain,
whi ch includes the oligonegization domain from 345 to
390. A region called end portion, whose function is
not yet conpletely known, from390 to 636. In order to
cover all the central region, which repre sents the

d [ f i fi i ndi to t : .
LRI R Rseld L6 g, L, UG I AR o che
£ha¥e aldoyed,d ocbdentd fynlPe ot bEHegegs: Jhat 15t

e m ni mum sequences of amno acids (aa) di rectly -

thBVQ Mad 4 s t Eg%ﬁ 09 Wit hrd e P53 soFRemREPth ARsn g

sel ected by t cant are sel ectedfromthe group

a60ASLEbIrNG afi vii the HSQOEST AKSAIN 2 e PREKKEYEQ thHe neu-
CPl Q KVSTPPP 4) | RAMPVYKKAEH 5) WKRCPNHE 6)

t CRRDENEGQQBAPATL 7))t HRVERGNNES 89 1 £ GRSV 8he complex
GQVGTEFTTTL 10) MNCNSSCVGGWNRR 11) UTI f LEMRDGQ 12)
tRRSEEGRITQAC IS DRKADEDHEYR aThet dlehgt hivflinbe bhedptaede m-
has been established as a function of their
ppRaenecshegivegd aspbiics-on. In fact, the peptides
having a | ength between 8 and 10 aa ,

The Applicant has selected a group of peptides among
those representing the whole sequence of the domain of
specific binding to the DNA of p73, as it is emerged
that the interaction surface of the p73 with the pb53
corresponds to the domain of specific binding to the
DNA of p73.

The selected peptides afe able to compete with the
p73, p63 and relative isoforms in the interaction with
the m-p53 in the formation of the proteinic complexes.
The peptides have been selected among those which can
be drawn on the surface of p73 and not on the surface
of m-pb53.

In fact, the peptides which can be drawn on the sur-
face of m-p53 would be peptides able to interact with
the proteinic complex. From such interaction, the m-
p53 would be released, as sald peptides would bind
with the p73, p63 and the relative isoforms.

Consequently, the released m-p53 would increase its



are able to perneate the nenbrane of the cells by a
| om ng the sane peptide to reach the action site in
wo b@onsaBeus . The peptide nust be_ able to crpGHIB20&5/003395

cytopl asmati ¢ nenbrane and t he nucl ear nenbrane. The
pepti des have been assayed with co-precipitation
experiments. Such experingats allow to check the pres
ence of proteinic conplexes In vivo in tunor celllines
. Co-precipitation experinment In order to assay the
ability of the peptides of breaking the interaction

ween the n}€53 and the p73, co-precipitation

bet
ORRPIFPHENESThAVEY been carried out using, as a cel

O hb oS5l CERBSGeNbis TPRUGl Cnr 7s SrAaY o epAPEY culs
oL OLHLOLANES (EEHS d75)ne bhsl,s KO Lhat tbe e

nutation present in the np plays a key role in

stibecbipdi Ry hesmeennitRB3oaBd S, tRYrPFOLECinRG rdt gais
of “function in the tunoral oncogenic activity. In the

whthshgsteptst Benidrpepiotdes have been assayed in a
single pool. The lysates derived fromthe SKBr3 cells
Thav @chednlcisncudoat etewint le¢ hectpept fdew- pdoise Theing a
| ysates of SKBr3 above nentioned have been .
nimmnopreed piwlf i emt odgmagpecd i Ehantdnsddiles P33t H&
gro tein p 73 and have been analyzed with the hel p of
thpebypdiegnvbibt thechnPgde with anti bodi es which
specifi cally_revealed th resence ‘of the tat ed
T pet

THeoPEPREHEIP Br 6ATEAE FeStl £S° PP Eferged N A%
tthe Begti es age @9%& %o effe%tigel% weaken t he
FPht Braeti on of/ t e m'p 37573, mPp53rp63 and
AMPRAYLEIACT LYE: b8 OT QI DT ALELDL Ln £ OMRIEXCFofQE nt N
pur pose “of i ndi viduating the At ni num regi on
transcriptional activation from 1 to 54.
A central region, which represents the domain of spe-
cific binding to the DNA from 131 to 310.
A region called C-terminal domain, which includes the
oligomerization domain from 345 to 390.
A region called end portion, whose function is not yet
completely known, from 390 to 636.
In order to cover all the central region, which repre-
sents the domain of specific binding to the DNA, a
group including 13 peptides has been designed. Such
peptides have allowed to identify the minimum regions,
that is the minimum sequences of amino acids (aa) di-

rectly involved in the binding with the m-p53.

The peptides selected by the‘A@plicant are selected



i nvol ved or engaged in the interaction between the
protein p73 and the m p53, the 13 peptides have been
walpasaied3s n t hree subsets. The | ogic foll owed POF/I1B2005/003395
creating the three subsets has been that of
t opographically dividing the specific binding domain
of p73 in three subdomains;= N-termnal, central and
C-terminal. The three subsets have been agai n assayed
with the coprecipitation technique. At the end of this
experi ment, it is emerged that the subset representing
f ggtral subdonai.n i,s _able to break the m p53/p73
P]Bt fi 8XCBRoCERS18hdRIsTbset incl udes some pepti des
BeF@QSe‘iTAKsmTWe group including: 5) WKRCPNHE, 6 )
GORDFNE! APA, 7 ) | RVEGNNLS and 8 ) DDPVTGRQSVVWV.
ﬁaPﬂLKé?it« @84 can hinder the formation of the diner/s
- p53/ p63 and/or nt-p53/p73 in the region of the do
ﬁaCWIQmVSﬂ‘HBPng of the human tunor protein p73, that
53-1i ke transcription factor (N ceProt View of
f’éwﬂgél\'ﬁ?' 50) . The sel ected peptides, called
with the nunbers 5, 6), 7 ) and 8 ) are simlar
DhANEBRORBEH: both with respect to the composition in
aa (they consist of acid, basic, hydrophobic and pol ar
@aﬁ%@ﬁ’@ﬁ(ﬁ Aol ecul arwei ght, all these 4 being
fornmed by a nunber of aa be tween 9 to 13 aa. In
DelBRVEGNNLSide n . 5 ) : WKRCPNHE, MW= 1081.26, pi =
8.20. The peptide corresponds to the 190-198 sequence
@fﬂlﬂé\’ﬁﬁ ¥YWVit is a peptide formed by 9 aa, three
of which are hydrophobic, three are basic (KRH)
D EQXG; 87 ) and two are polar (CN)

10) MNCNSSCVGGMNRR

11)ITLEMRDGQ

12) RRSFEGRICAC

13) DRKADEDHYR

The length of the peptide has been established as a
function of their pharmacological application. 1In
fact, the peptides having a length between 8 and 10 aa
are able to permeate the membrane of the cells by al-
lowing the same peptide to reach the action site in
the nucleus.

The peptide must be able to cross the cytoplasmatic
membrane and the nuclear membrane.

The peptides have been assayed with co-precipitation
experiments. Such experiments allow to check the pres-

ence of proteinic complexes in vivo in tumor cell



Peptide n . 6 ) : GORDFNEGXSAPA, MV = 137 6.4, pi =
4.37. The peptide corresponds to the 200-211 sequence
w@booblost1ps ot ei n, except for the addition of Q BET/BB2005/003395
position for synthesis reasons. It is a peptide forned
by 13 aa, four of which (FAPA) are hydrophobic, one is
basic (R) , two are acid_gDE) and six are polar
(CONGX) . Peptide n . 7 ) : IRVEGNNLS, MNV = 1000.1, p
i 6.00. The peptide corresponds to the 215-223
sequence of the protein. It is a peptide formed by 9
aa, three of which (IVL) are hydrophobic, one is basic
1in®s- one is acid (E) and four are polar (G\NS) .
Peptide n . 8 : QDPVTGQQSVVV MV = 1271.3, pi 4.21.

b S Fds—to the 227-238 sequence of the
rotein.-l] It _is. a t med-b f
YR o Y A o L
oA B3 dehBD) s Andrd QUL o2 & ROl (TEB)n-pd8 | LRE the

pepti des of the present invention are abl'e to inhibit
pide E‘@t—p&%@i?)ﬁ%a%ﬂ‘ynore%e?ﬁﬁéﬁg§ Hayeh Nl carried
co-precipitation experinents. The data obtained from
odtheseigyperddreat salre sugwla fihzedcébl i gHE-3l (Huhene
it is summarized with: A ) the binding domain to the
BNAtOf Chheeph otveiiclp73hoB oddte syddbetbred peptlislest
obj ect of the present invention and C) a Western bl ot
pEXperd mehta parfigular Gorm ghendobuntPA3TepP ebéht s
the total cell lysate derived fromthe SKBr3 cells
Itht hkpewanhhyteghehfoddr Wedediepiieipithgla the m-

speci fic antibody for, the protejn mp53. The anal ysi
Pﬁ‘ﬁv@aﬂ‘%s_tﬁekﬁb’%@ﬂ@el&f 60 SRSt T of S +8hen
pngt§§nﬁ£%&dg%n%K%£Sgain of function in the tumoral

oncogenic activity.

In the first step, the 13 peptides have been assayed
in a single pool. The lysates derived from the SKBrB‘
cells have been incubated with the peptides-pool.

The lysates of SKBr3 above mentioned have been immuno-
precipitated through specific antibodies fo the pro-
tein p73 énd have been analyzed with the help of the
Western-blot technigque with antibodies which specifi-
Cally revealed the presence of the mutated protein
p53. |

From the results, 1t is emerged that all the peptides
are able to effectively weaken the interaction of the
m-p53/p73, m-p53/p63 and m-p53/respective isoforms

proteinic complexes.



cells. The colum 2 represents the total cell lysate
derived fromthe SKBr3 cells which is

WO pavedpBseci pitated with a specific anti body fePeT/1B2005/003395
protein p73. The sanple is subsequently anal yzed
t hrough western bl ot by using the specific antibody
for the protein m- p53. dhe anal ysis shows, in such a
cell context, a good endogenous interaction between
the protein p73 and the protein mp53. The colum 3

represents the to tal cell |lysate derived fromthe
SKBr 3 cells which isingubate Lt h e :
F Bept Joc " SRU- Suldequant Ty et h i e ed S

iﬁl?s%igscia‘li C & i%%dyiﬁmtﬁéﬂeig{aeksheiezb’-bérmeé@mlh%
I's I

en anal yz th western ot wth the specific

pRBELbQdy7iors therpe Omt—?iSG ,Mp23.1 The-aPakysi 5a5BOWRen
that in"the presence of peptides there is a clear

dipcaeasenotnpeet elubspe3.i n respect to the control
(colum 2 ) . This confirnms the ability of the
TReplbgdes dhblilntwerdaciongermedthindetipe otheen sup53tandhas
the p73 specific antibody. Colum 4 represents the
beetnaltlvet | dfysaoeoderphedafldym dheidkBg3 et | speivildhc
I's immunoprecipitated with a m xture constituded by
biheingpéenpiia ait PHSdYTf GRreke SHPECERA N573 Nt FH&al
pool of 13 peptides. -The sanple is sub se quently
CﬁﬂﬁF?%eanﬁy%W§§F@ﬂﬁaBPot by using the specific

antipody for the protein mp53.. The anal ysi.s.shows the
7881 FREGtorPRe (e pr TeSor BatiPateng e i Bty Tt

the.protei.n p73 .maski ng the binding site for the
P5%9%§é§a§%§? ﬁggéﬁﬁﬁﬁésis of the peptides has been

AEaﬂc&iﬁe%_n%wof nl:}'?f%)i ngQéﬁﬁeﬁﬁ, a; Pi gneer-pepll 48at the
y e

synt'hesi's system using ft Frnoc™ t echni que in order

shfsasseml.e dde: chai Ry |feddiis mehhRadmat Ae @M BBle to
a-group (N a) is pro visionally protected by the

pPekkuenenl-weiBEhexse araryh igr evpplesmc) . The Fnoc
group is an unstabl e base which

Such subset includes some peptides selected from the
group including: 5) VVKRCPNHE, 6) GQRDFNEGQSAPA, 7)

"TRVEGNNLS and 8) DDPVTGRQSVVV.

Said peptides can hinder the formation of the dimer/s

mt-p53/p63 and/or mt-p53/p73 in the region of the do-

main DNA binding of the human tumor protein p73, that
is p53-like transcription factor - (NiceProt View of
Swiss-Prot:015350).

The selected peptides, called with the numbers 5), 6),
7) and 8) are similar therebetween both with respect

to the composition in aa (they consist of acid, basic,

hydrophobic and polar aa) and for the molecular



can be rapidly renoved by a secondary am ne, as well as
the 20% pi peridine in N Ndinethylformamde . The
w@epbiosia3gzhai n i s assenbl ed by reacting the N PEr/MmB220ed003395
unbl ocked group of an ami no acid bound to the solid
support with the activated C-term nal carboxy group of
the follow ng am no aci d-tifi—ough the formati on of an
am de bond. The activation of the carboxy group alters
the el ectron density around the carboxyl ated carbon by
all ow ng the nucl eophile addition of the N-term nal of
Lhe.inc Si hai i e, ang._
R S bl “Set fvatorS and (e dhoy ce tbends o o
rfkthepent factars; we used 1-hydroxybenzotriazol e
(HOBt) . The unbl ocki ng process of the N-term na
1gr gypaitihe activation of the carboxy group and the
formation of the binding with the follow ng am no acid
Pepthdpeat ed) unViVKRORI HigptMides df08Inta egil i=s &0 .
pleted. At the end of the synthesis the peptide is de
Theac beg tfidemcolre espopoist tand-hge prbtdcte s adednce nokture
of trif luoroacetic acid/anisole/mercaptoethanol, pre
peopietiated with cold ether and recovered through
centrifugation. The peptide obtained is then purified
Iitn 49pLec, PHRC 208 e pRAYEE &Y cbl ¥m, THEPRg OF i (VTE)

radi ent of water-acetonitrile at p . An_al i.quot e,
3 Estia et shREre. 1S hyarorF2ed at 108" BC Tor ot
ast .24 hour 1 -0 6 and anal yzed for checking

(? eaﬁgo%gp %%%n O&%ﬁdgcgﬁﬁposition in HHLC wth a

f Lesgengsdetept AN 1 4 Jo sel gcied
2ot ol p in%ﬁ%%?%@@bdﬁmslﬁﬁ 4#LE£%<LYCQ,
TRl §EBP%OIJI%%\A\Q§K&%%H@KW1 NEEGAPA he
| RVEGNNLS, DDPVT VW  GQVGTEFTTI L, SCVGGEWNRR
phrlol BL BYRIXX): e RRSEECRI1GA: andd DRKADERHYR) ablke 2 opealiston
t he breakage of the np53/ p63, m p53/p73 and

P 53nphiesdfs aragsgorsat ei ni ¢ com

It is a peptide formed by 13 aa, four of which (FAPA)
are hydrophobic, one is basic (R), two are acid (DE)
and six are polar (GQONGQS).

Peptide n. 7): IRVEGNNLS, MW = 1000.1, pI = 6.00.

The peptide corresponds to the 215-223 sequence of the
protein.

It is a peptide formed by 9 aa, three of which (IVL)
are hydrophobic, one is basic (R), one is acid (E) and
four are polar (GNNS).

Peptide n. 8): DDPVTGRQSVVV, MW = 1271.3, pI = 4.21.

The peptide corresponds to the 227-238 sequence of the

protein.



pl ex that has formed in the nucleus of tunor cells,
for use as an oncosuppressor. 2 . Peptide according to
web@bos4i3g sel ected fromthe group including: REKRENIA03395
GORDFNEGQSAPA, | RVEGNNLS and DDPVTGRQSW. 3 . Use of
the peptides according to claiml1l or 2 for the
preparation of an antitumddl-fornul ation for the
treatment of human tunors . 4 . Use according to claim
3 , wherein the human tunor shows, at a cell |evel,
the m p53/p63, m p53/p73 and/or m p53/p-isoforns
IRN GtLi Qi ep@ABLEXE0Med agcergdi g 6@ &aidn 4(pvvvy)
wherein the tunor is the Tung . tunor. 6. . Methode for
agausivirdgredireakage 06 theithe(RP53twPp63remaa53 pfisD)
and/ or m p53/p-isoforns proteinic conplex, said
acongloex keengdlemmeddgs)t.he nucl eos of tunor cells of
human tunors in vitro, including the follow ng steps
A112 ther rmeenfi e efinbhe cerésenhelagrnaiienngachempb3io
p63_m p53/p73 and/ or m p53/p-isof orns conplex in a
lebitdite Wedli B ROHPhgerd/ ehi el IINR’ ebilnfigg in
| east qne of the peptides according to claim1 or 2 ;

C?‘P§§Fﬁ§1?%§%99I%?Hﬁﬁ%ﬂ%&?%Mtrythe pept!des ﬁndksub

T%%Zié%”*ﬁaet BPAZRASE of 281 GOpPGL S C COTH F oREe Fagia-
. . 1017 2O FQ_.ST ] .

SEREREE TG A TEE & O S Orea s &) the

LRk TAL I FRla 151205 Pept e i e o prepkihhe m p33/ pb3e

m p53/p73 and m p53/respect ve isoform proteins
SSRARPIe@X fer ﬁﬂdé@e_obﬁlgﬁt el | shang résenthereadnt fon
t he pharnmacol ogical field

and C) a Western blot experiment.

In fig. 1 C), the column 1 fepresents the total cell
lysate derived ffom the SKBr3 cells which is analyzed
through western blot using a specific'antibody for the
protein m-p53. The analysis reveals the presence of
good endogenous levels of such protein in the SKBr3
cells. The column 2 represents the total cell lysate
derived from the SKBr3 cells which is immunoprecipi-
tated with a specific antibody for the protein p73.
The sample is subsequently analyzed fhrough western
blot by using the specific antibody for the protein m-
p53. .The analysis shows, 1in such a cell context, a
good endogenous interaction between the protéin p73
and the protein m-p53. The column 3 represents the to-

tal cell lysate derived from the SKBr3 cells which is



<130> 21.10178. 12. WO 2 <150> M 2004A002227 <151>
2004-11-19 <160> 13 <170> Patentln version 3.1 <210> 1
WO 2hdm54138 <212> PRT <213> Artificial Sequence R2R{B2005/003395

<221> PEPTIDE <222> (1) ..(12) <223> Peptide 1) for

use as oncosuppressor (disclosed at: page 6 and claim

1) <400> 1 Phe G n Gn Sed2Ser Thr Ala Lys Ser Ala Thr
Trp 1 5 10 <210> 2 <211> 10 <212> PRT <213> Artifici al
sequence21.10178. 12 .WO. 2 I FO ST25 .txt <220> <221>
PEPTI DE <222> (1) . (10) <223> Peptlde 2) for use as

lﬁeﬁﬁéHQer%% G;@lﬂesgo@&e@fag;epﬁa@%sﬁ andi Gutigaghently
00> 2 Pro Leu Leu Lys Lys Leu Tyr cys Gnlie 1 5 10

1ig%%?d%dﬁiébiﬁﬁkéﬁ@£>wfﬁﬁ «RE3spdifici ahtSeqdencer
the protein p73. The sample is then analyzed with
western blot with the specific antibody for the pro-
tein m-p53. The analysis shows that in the presence of
peptides there is a‘clear increase of protein p53 in
respect to the coﬁtrol (column 2). This confirms the
ability of the peptides of interacting with the pro-
tein m-p53 and the p73 specific antibody. Column 4
represents the total cell lysate derived from the
SKBr3 cells which is immunoprecipitated with a mixture
constituded by the. specific antibody for the protein
p73 and the pool of 13 peptides. The sample is subse-
quently analyzed by western blot by using the spécific
antibody for the protein m-p53. The analysis shows the
ability of the peptides of saturating the antibody for
the protein p73 by masking the binding site for the
antigen p73. -

The synthesis of the peptides has been carried out in
solid phase on a Pioneer peptide synthesis system by
using the Fmoc technique in order to assemble the
chain. In this method, the amino a-group (N%) is pro-
visionally protected by the 9-fluorenilmethoxycarbonyl
group (Fmoc). The Fmoc group is an unstable base which

can be rapidly removed by a secondary amine, as well



<221> PEPTIDE <222> (1) ..(12) <223> Peptide 3) for
use as oncosuppressor (disclosed at: page 6 and cl ai m
wa200648038 3 cys Pro lie Gn lie Lys Val Ser ThpCPRIBR0®3395

Pro 1 5 10 <210> 4 <211> 12 <212> PRT <213> Artificial
sequence <220> <221> PEPTIDE <222> (1) ..(12) <223>
Peptide 4) for use as onedSuppressor (disclosed at:

page 6 and Claim1l) <400> 4 lie Arg Ala Met Pro Val

Tyr Lys Lys Ala G u Hs 1 5 1021.10178.12

MO 2_IFO ST25 . txt <210> 5 <211> 9 <212> PRT <213>

aér tﬂ d 6heal %J%?&Hf@f@e <320>N 5323 P PERTE BErmdA23e( 1)The

<223> eptide 5) for use as oncosuppressor
pégtgégleo%@l@lﬁ 11 Pages &k Chai red)rt3400tHe \fadt Mahidys

Arg cys Pro Asn Hs Glu 1 5 <210> 6 <211> 13 <212>
uRRTosR23> Ardugd | 6falansequenceacid bound to the solid
support with the activated C-terminal carboxy group of
the following amino acid through the formation of an
amide bond. The activation of the carboxy group alters
the electron density around the carboxylated carbon by
allowing the nucleophile addition of the N-terminal of
the increasing chain on the éolid support. There are
many chemical activators and the choice 'depends on
different factors; we used 1-hydroxybenzotriazole
(HOBt). The unblocking process of the N-terminal
group, the activation of the carboxy group and the
formation of the binding with the following amino acid
is repeated until the peptide of interest is com-
pleted. At the end of the synthesis the peptide is de-
tached from the support and deprotected with a mixture
of trifluoroacetic acid/anisole/mercaptoethanocl, pre-
cipitated with cold ether and recoveréd through cen-
trifugation. The peptide obtained is then purified in
HPLC, on a sephasil C8 columﬁ, using a linear gradient
of water—-acetonitrile at pH 3. An'aliquote of the ob--
tained sample is hydrolized at 108°C for at least 24
hours with 6N HCl and analyzed for checking the préper

amino acids composition in HPLC with a fluorescence



<220> <221> PEPTIDE <222> (1) ..(13) <223> Peptide 6)
for use as oncosuppressor (disclosed at: page 7 and
wW@b@ons4ips <400> 6 Ay Gn Arg Asp Phe Asn A urP@/1B205/003395
Ser Ala Pro Ala 1 5 10 <210> 7 <211> 9 <212> PRT <213>
Artificial Sequence <220> <221> PEPTI DE <222> (1)
.. (9) <223> Peptide 7) faRguse as oncosuppressor
(di sclosed at: page 7 and claim1)21.10178. 12
.MD. 2 IFO ST25 . txt <400> 7 lie Arg Val Glu Ay Asn
Asn Leu ser <210> 8 <211> 12 <212> PRT <213>
g ti%i ci al sequence <220> <221> PEPTI DE <222> (1)
® %12y «223> Peptide 8) for use as oncosuppressor
(di sclosed at: page 7 and claim 1) <400> 8 Asp Asp Pro
Val Thr Ay Arg G n Ser Val Val val 1 5 10 <210> 9
<211> 11 <212> PRT <213> Artificial Sequence



<220> <221> PEPTIDE <222> (1) . . (11) <223> Peptide
9) for use as oncosuppressor (disclosed at: page 7 and
web@shsays <400> 9 Ay G n Val Gy Thr G u PheCTIB20081003395
lie Leu 1 5 10 <210> 10 <211> 14 <212> PRT <213> Arti
ficial Sequence2l.10178 .12 .WO. 2_| FO ST25 .txt
<220> <221> PEPTI DE <222>-(1) ..(14) <223> Peptide 10)
for use as oncosuppressor (disclosed at: page 7 and
claim1) <400> 10 Met Asn Cys Asn Ser ser cys Val Ay
Gy Met Asn Arg Arg 1 5 10 <210> 11 <211> 11 <212> PRT
<213> Artificial SequencerLz2#8> <221> PEPTI DE <222>
(1) ..(11) <223> Peptide 1I) for use as oncosuppressor
1 di seépsedeat sqiageretl andromai nthy <4Pfoudl linellideng:
lie Thr Leu Glu Met Arg Asp' Gy Gn 1 5 10 <210> 12
RIASTARSAPA 2> PPRRKKLYCQI, CPIQIKVSTPPP, IRAMPVYKKAEH,
VVKRCPNHE, GQRDENEGQSAPA, IRVEGNNLS, DDPVTGRQSVVV,
GQVGTEFTTIL, MNCNSSCVGGMNRR, ITIITLEMRDGQ, RRSFEGRICA
and DRKADEDHYR able to cause the breakage of the m-
p53/p63, m-p53/p73 and m-p53/p-isoforms proteinic com-
plex that has formed in the nucleus of tumor cells,
for use as an oncosuppressor.
2. Peptide according to claim 1, selected from the
group including: VVKRCPNHE, GQRDFNEGQSAPA, IRVEGNNLS
and DDPVTGRQSVVV.
3. Use of the peptides according to claim 1 or 2 for
the preparation of an antitumor formulation for the
treatment of human tumors.
4. TUse according to claim 3, wherein the human tumor
shows, at a cell level, the m-p53/p63, m-p53/p73
and/or m-p53/p-isoforms proteinic complex.
5. Use according to claim 4, wherein the tumor is the
lung tumor.
6. Methode for causing the breakage of the the m-
p53/p63, m-p53/p73 and/or m-p53/p-isoforms proteinic
complex, said complex being formed in the nucleos of

tumor cells of human tumors in vitro, including the

following steps:



<213> Artificial Sequence <220> <221> PEPTI DE <222>
(1) ..(10) <223> Peptide 12) for use as oncosuppressor
W@ ciosos4a3ed at: page 7 and claim1l) <400> 12 ApQr/ms2905/003395
ser Phe d u dy Arglie cys Ala 1 5 1021.10178 . 12
WO 2 I FO ST25 .txt <210> 13 <211> 10 <212> PRT <213>
Artifi cial Sequence <220>2<221> PEPTI DE <222> (1)
(10) <223> Peptide 13) for use as oncosuppressor
(disclosed at: page 7 and claim1) <400> 13 Asp Arg
Lys Ala Asp G u Asp His Tyr Arg 1 5 10
- arranging a tumor cell line containing the m-

p53/p63, m-p53/p73 and/or m-p53/p-isoforms complex in
a culture medium;

- adding to said culture medium at least one of the
peptides according to claim 1 or 2;

- lysing the cells treated with the peptides and sub-
jecting the same to the co-precipitation;

- checking that the breakage of said proteinic com-

plexes has took place.



