NOVEL NUCLEOTI DE SEQUENCES FI ELD OF THE | NVENTI ON: The
present invention relates to the field of cancer
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use of certain nucl eotide sequences for the treatnent
of cancer. BACKGROUND OF THE | NVENTI ON: RNA

interference ( eferring
to post-transcrip |onaﬁwmﬂ@w&fﬁed by
ei ther degradation or translation arrest of target
' i.s.initiated by doubl e-stranded RNA
Fiuﬁ‘h J@ﬂﬁ@m@& dri ving specificity. RNA
@gerf erence % voI utionarily conserved
p tprtef‘e JBY ?‘? SHdPs Plﬂe%m@er(tﬂmw Meteh apficifieally, the
niacindibe eb1dys 16 audbResdin ﬁﬁtﬂ&%dB&éﬁué&éé R Qhe-[ltégt{rg:ﬁ{ D ahr.

processed into small duplex RNA nol ecules

aﬁgr oximately 21-22 nucl eotides (nts) termed snall
?@Fﬁ%@EI IBNTION: 2 RNase 111 enzyme cal | ed

Dicer. Interaction of siRNAs with a nulti-protein

C%Iﬂaﬁplggrfer@@em&m@ an\mmwrdm@bdem tefmingy worpdBxriptional gene

(fibRine mEGLA b | c, assaci at i

PRl R b B o SR B R PRt T process
tip Enifiéad; Yytdoutrkistraidad BMCWltlD sequead domhology driving specificity.
sequence-specific cleavage of the target transcript.

i Qi ' vered in nor habditis ele jans, t he
U8 AEnfl TRRATL R ab R0 e g Cobhianerip g gene
ISdSltCmgdBﬁGS) mﬁ?:l}aﬂﬂm?-nem:itéﬂ li}/ft&)uﬁleilsfr@ﬁtﬁﬂ iRNAh@iSRNA) .The dsRNA is

Gt.ion es direct into somatic
ﬁgéce&?& fi0 efl cdupley M e uleﬁé) f agprogi ébf 2 &22 awplsetisles (nts)
tanicd bmaall mt@&lnlng RV Qsﬁgﬁz\sﬁﬁ}t a RRG@AI eﬂ%ﬁ%anigéi BR §feraction

EE Sgwa%ée BF\Nerf ul t o for reverse genetic
TP B R complase iiiged it RuA-ingiosd stigncineomplex

fRISCY, resulBfin Wnc@%ﬁ&ffﬁ@%é&dﬁ%ﬁ%@ i atcﬁvel?mdj&&rgﬁ%(ewlth the
Cﬂglg W%ul ar those associated wth oncogenesis

drapsesiph d8is intrractisn legdrigrseguenge-susoificicdeavage of the target
@Q}@ﬂgﬂ ng in alnost every field of bionedical
research, but sone of the npbst dynam c and exciting
51L}){pl ications of siRNA are in cancer research. Al nost

1gimalivrdiscQvareddn Caprpviabalitis elagias, U stdly toit BII\E’\JQE Reirinealian cells
lhgssﬁlﬁeémle&]ﬁi i '1&900‘21%0&?(8)% ? withtthd &/govtgg/[hle?c élatrqdéthlon of siRNA

r an oncogene IS I nuous

motastlegy dinestly SntoFsambtivemammelian ¢ells Sirvigiiventdithd heribpecifi response
sSW t hout

onc wi.th dr
e T T
overse ga’(eﬂd aha’lytls;rlﬁﬂAﬂblA;aplﬂlij’eirfgf @j@ﬁ&i ndudyhehe flunctlon of many
n manmal | an

| cat.| interferi [
B} e 8w PR s At BT s rspriaied MEbroppageessi and
mfedosndisedse. Ukor siave| Rpaesd]. is advancing in almost every field of
biomedical research, but some of the most dynamic and exciting applications of siRNA

are in cancer research.

Almost all human cancers have accumulated multiple genetic lesions including
oncogenes. It is often unknown whether an oncogene is continuously required for

tumorigenesis. Furthermore, it is very difficult to target an essential oncogene with drugs
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The Applicant has recently cloned a testis specific
gene SPA® | ocalized on human chronpbsone 17. It
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notif encoding a protein caonhsisting of 766 anino
aci ds; 'and has been assigned to Uni Gene cl uster
129872. _Functj onal sis of SPAMX reveal ed th

SRk A R e gfeas P orphte Péot%%ﬂ%eg%Oéaﬂ?’fﬁ@he@rs RNA
f igtetfetehé@bndthe a%ﬁkﬁaﬁ@ﬁ df RinBN iiérZaink RN AS @dinRfmalian cell culture
suggested that human _geno contains sin

e Co
gpacde peh ok |e¥?§11&©th§i‘8ﬁ§ OnPRAGENES g ey M%‘H%g‘}tengt h
of SPA® varies from39 to 333. The Applicant
S’ﬁ%ugﬁﬁlﬁfamsﬁa%%c& §7a) te&%ns%eélﬁ@ §§ér§Pﬁl@i§rl§ca§EQ bPhuman
7 which encodes the pol ypeptid g aa) and the sane
bémrsossrz@ I7plti@ntamgropHed cmbérswsmdtaw@u@%wp%quf [fappding a
BkﬁleEo aﬁ%ﬁ@s%f 9 htﬁﬂ)% efcf&éngndt llkﬂc@tbe&h %ss%:) ( ssue \%n%scluster Hs.

pr esse usively I n normal testi er eas
SPAGE.i Binetignabsmddisi of SPAf] cvealsd thit SBAEP sngyckaveeely in one or
alglgre valls e%lﬁggo ﬁéﬁllizaljldnn ggutﬂé’ilﬂrﬁ#@ﬁd%ztaﬁgﬁ ’stﬁdlieﬁu%&%ﬁeﬂ that human
er us, ary, on, “SKiI n,
| gemgme pioammstmgles tcmpyao:thPAlGi? rgameyhdyln@ de rexons The exons sequence
eukop s, .breast. vul.v a
AT SR o, e RIFEAD gL R PR
agent e ssene Eap@Ee (D d 7oeiticieencbdes hhHTpAﬂspepaée (766 aa) and the same

deanﬁ%iﬁ%g? in part by the identification of
‘es agai nst a nunber of intracellular and
surface antigens detectable in sera frompatients with

A frfhRF, ke BN GRS aoyP@Rd upHie AgMHBEMmItItipRicHs fotdd BROIeSSPAGY
agalnst SPA® in tissues other than testis nmade. the

apBINAc s rPicsed sxalypiliely inmoanal destis tissie heisps ShiChBsxPiesred in
APRL 091@5an HASrs\EMcES \éﬁél &%@orﬁﬁ@d’ 811 BRIWEREEStebilakidAdye uterus,

capabl € of targeting S I n _cancerous tissues.
D@S@RISFUTBB@N eF prtHEalemn xlsm lymee plagetig| spomach, yrigary bladder,
TR

R S S A e R L e

interfering with the SPAG nRNA which is found to be

e"Rlp:ﬂr@Sis eidcreasigusiidaicy fon anoinnwnetl@spdnse ttd swpeer aint voeegh, as

S xpre d.in. cer

i &l(fnlsté%fs: Ip gsbsre l}e }lf‘ Il}]tgfzéaﬁ W b om0 agﬂ‘o?ﬁt%%ﬁfé ﬁ%?@%e% ’n)qmber of

uineracedlplae an/cbmfate agigens ctej;&etabkeum serd &oyn, patiehts withsldfifarent cancer
l.acen

Maa%oaﬁ%g@gr 8 P RS e HCLiTIHRRS i g tetis made the

ppliCdiit anveb@gaes allbdadpbc\tefﬁrthél:mﬂ& notvhehel Apglivahtolnspoov dalekped
smaIqunterf ring r[@g cleic C%}%&Rl\lg%‘éfor
efrFhges @a&vﬁp rgsffmgpﬁ’ BREBYEB§* SEQ 1 D

17 or an isoformthereof or a pol ypeptide conprising

t B seRPTREQ AT INMENTIGNCe! |, wherein the si RNA

conprises at |east 2 sequences that are conpl ement ary
t Aceondingls: edneaspEchAher iBYentian Peyyides pyel mycleetifsrsequsgcey which

are capable of downregulating or interfering with the SPAG9 mRNA which is found to
be expressed exclusively in normal testis tissue although SPAGY is expressed in a

majority of tumors (cancer) and transformed cell lines namely: testis, kidney, uterus,



first sequence and an anti-sense strand conprises a
second sequence conprising a region of

wa@omplogatent ari ty, which is substantially conplPOEM2806/000445

10

15

20

25

30

35

40

to at least a part of an nmRNA encoding a
pol ynucl eoti de sequence sel ected from SEQ D 17. Sone

o] Y, e .In
TII%‘?@JS%IS%%F gg é%&lt Flgn, S%Hls?lr'\]?(% ?)l en%%es[ &U grinagy fb!)a[dder,
slenRitherRes) IbmalstSpla)Blnte;vawaGpIArﬁGCplIce@taAb@e'ﬁnGh@k TATAAA
ORF 638 2. ACAGCTCATAGTAGAATTAO?F 186 3. CAAG

o R o PR o i Al B

GhAEApredstan ORprald eficoded B3 SBATATT b & Mtf%f érd p(71ypept1de

TAERNTRARCHRF 88 10 Noy 188 Aelb Bl e RN omrepesp fas 2

Ase%cé’sﬁﬁatb% cothflerfientarftoRadh Adhésbnd WérEin'h Sofscdrtind &Bnprises a

TACTCEEW CAAGAA ORF 1327 12.

EETHAISP (BAA GITAREASCORE-SIZRd (FOMPrisaS TR P I SRCEATGONpAISIng
CB 103%?30 lendth GHRGEGS AR

ATAAT@@AA e 1 2R 1tg‘ﬁl}qAT8'ﬁlA£2e%¥e?1ta to at least aA part of

dﬂaenﬁé@zenp?fh%mPﬁ@ucwaé?cqequmweseﬂﬂceéémn $EQBht1i70n al so
provi des conpositions useful for inhibiting cancerous
C&rhe Hf sQfd'nB%l‘?ﬁl lQ&lde% nq%?&@‘&é it eml’é/ 1 ﬁ)errﬁf f vl y
corrprlseasnra Intertering ri onuc el c acl SI'RNA)
for inhibiting the expression of protein encoded by
SEPID 17 or an i soformthereof or a pol ypeptide
conprising the said SEQID No. 18 in a cell, wherein
t hcNai MexgednpeivencatfdregirRFAsequenceedilvat are Start
conpl enmentary to each other and wherein a sense strand
conprises a first sequence and an anti-sensestrand
coNpr iAes BC IETHET GEHAFACEAQOAPr | Si ng @Grir egi on of 433
chnpl eneAt@CITIGA TWGCAhA GA ATITA ant i al | yorronpl enent ar y186

th at dLadEGEL G&rA TOfT AR ARKAT ancodi ng GRF 378
pbl yneT EdtC des ATuEteCaed adted from SEP I D 17, 483
tiaget Hep Cili € B Tah GDHOPAITAE & Goel | ul ar lmifakeenhanm ngl8s

GGAGCAGATTTACTAGGAA 771
7. TTACTCCGTCCGTCAAGAA ORF 1327
8. ACAGCTCATAGTAGAATTA ORF 186
9, AGAACGCCCTATATCATTA ORF 209
10. AGCTCATAGTAGAATTAGA ORF 188
1. TTACTCCGTCCGTCAAGAA ORF 1327
122 AGAAGCAACTGAAGCTACA ORF 2240
13. GTGTATCAGTCGAGGTATA ORF 2373
14. ATCAGTCGAGGTATAATAA ORF 2377
15. TCAGTCGAGGTATAATAAT ORF 2378
16. ATAATGGGTCATCAACTTA ORF 2392

In another aspect, the present invention also provides compositions useful for inhibiting
cancerous cell proliferation. Such compositions may preferably comprise a small
interfering ribonucleic acid (siRNA) for inhibiting the expression of protein encoded by
SEQ ID 17 or an isoform thereof or a polypeptide comprising the said SEQ ID No. 18
in a cell, wherein the siRNA comprises at least 2 sequences that are complementary to

each other and wherein a sense strand comprises a first sequence and an anti-sense



pepti de segnent or agent. Also included in the
i nvention are conpositions conprising expression
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nucl ei ¢ aci ds encodi ng sequence I D 1-16. In one
aspect, the invention provides a novel nethod of
Cpi I g
Bl PR S e Bl LAY lon Sy i i
celbkstaatiadzlmvpowietmeoﬂar}cwmb l¢asti sprraofranahRYA| aeoding e polpalicleotide

ISR 400 18, 1570, SELS P LS gBRA RS ke

upthak@ng pérside isegneag entgenaidsarhylubel idethe wsestibn are asmpositions
anmount . and _under cgndi tions suffici p & \%Pﬁr theI i acid
c &IPS RIS PTh i H F‘H‘éa“&‘%g‘e“‘ BlIPuEiEpiidesy Byptline nucleic acids
pézbdihg k&ajuemue. IDIIRlGyet anot her aspect, the invention

provi des a novel nethod of pronoting apoptosis which

t hod comprises . the step of del ver| g a co siti.on .
ngreﬁlﬁ'a&eﬁg%ﬁﬁﬁnﬂmrewﬂ %wekmﬁh(fﬂ&fu lEltlg%F%P“?aé Pm?sfatwn of
f @ncérndelp iviHiclOmbhed @¥RpEses itRNstef opaaivemmg ﬁﬁﬁféd&ﬂ D¥bmposition
SEQ ID 17 or an isoformthereof or a poly

cerpisingrignyairetide selectsddronn SRR, IDpg. tonl 62 The rsald “WH@CF@P fequences
tﬁ‘l@ He RNOreF4HP rcbrﬁﬁl%xc%t vdltﬁaaskelgllﬁeﬂk%ﬁ(@%ﬁﬁaﬂch%t agth€ and may be

I enentary to each other and wherein a sénse s$trand
c@qimlieé ésamarneunsandgedercoditiancduifivieantoientse theecBitheehy inhibiting

rbése&n%r@%ﬁw% £efygnce conprising a region of

con‘p enent i's substantially conpl enentary
to at | east a part of an nMRNA encodi ng a
phl yet Lanbthet hsj:ects&xqtjemleios praidesdh fiavelm8HQ |dD ptdmoting apoptosis

t Og]te B grélethod con}ap%seaspalr Ogr | aj declgvgl*lrlil ﬁlrj culggfls ioenn cgrgprlsm% small

smcwknﬁg ﬂbamclelineacm &fm“ﬁA}dey ihibithhgetke dxlvubﬁsbnaofqeétém leadoded by

B TR0 b R o B R B RS E e No. 18

cel:éu whBirChy smwﬁm&wm 146t 2 &qkmwvthatg@@eorﬁ;bwmcdrﬁga each
RNA | n erfer enceééiel operates at the | evel

of
n?ikm it preing 2, 3egse o?onweé%sr% st SFfIURRICHANG @t prdiserse strand
&qmﬁs@ aS Eb%@hcf IséjubNoe dEYRprEHIE BBrekion SITOWbnpledé e which is

princi % di sease-rel ated nRNA sequence i s
aSW?EF?I&MIWéOP’&ﬁe@@Waf}b TeNpgst Bpee o B SMRINe (peding ¥ olynucleotide
de\qsérfep s‘efébt%dtﬁ‘&ﬁ afgytine mom%élawhl dn 'aﬁpreﬁ?a@cs %awart Sptake-

devel op ways of i nducing clinically acceptable
derthpeing pentide sement oeygq@t &@rsmdrrglckeped@sseaumwamay be preferably

S@%ﬁq@%{%&%ﬂ% o&hutar & ?aiceB Bmﬁ% Féé’ﬂ‘? aRl Y5 B2 c?e'i‘i‘%a?(?ﬂl Y amount

or an |so orm ere or expression
paldymdertdodditiongpfficgnhty dntee theaieli a@E@m@aﬁ@tosiShe
sequences are useful, in accordance with the inventive

gg%?sgclnﬁgn,pgéﬂr gl\é ggitngyygify hnl’ﬂ%‘ ere w 8 éer%ttgsg %tnr Slevel of MRNA
cthapis itageted BirQedtiiction witiad e)hﬁm:te samace speofiditygThavdchéme is shown
InO]:J“llgl];rg r1?\ fi’)l principle, any disease-related mRNA sequence is a putative target for
RNAi-based therapeutics. To develop this therapeutic potential, it is necessary to develop
ways of inducing RNAI by clinically acceptable delivery procedures.



Thus the novel sequences of the invention that can be
delivered to mammal i an cells and consequently down
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ID 17 or an isoformthereof5S or a pol ypeptide
conprising the said SEQ ID No. 18. Thus, in another

aspect, . the |nven i on provjdes t hod usi ng
By RIASrting eapplatiofe ?@eﬁgﬂ? of ﬁgeaéﬁeﬁr;ﬁ?ﬂ%evﬁ feig' GicBdecy SEQID
fi @lor b RbEIrhi tREteSRH dxbrtksic O bdlypRbtidy @Jmﬁlelmgtthcosald)SEQ ID 18.
cancerous tissues, by dellverg of. a ther%ﬁgﬂtlca

&he segringes atprasiel, @faC%%ané%\Wa thepnysatiyem 5 Bf&’e’f{ epression

?F WAGJ‘S&%{ or Jtla%lds DY&IELdUY JoBynbONdbtidelsetfilefics @BmpuisithSEQ 1D
ow ng exanpl es and draw ngs which are only

iL7 pasblteneg aneer £aH) grouth/pERratiol- r estri ct t he scope of

the invention in any manner. The foll ow ng

GREONP AV BeuehRWon e iReRtiGBaNds e delivgtedeo nfnirsalan cells and
schemati c representati on of sjiRNA nedi ate

spiseqventigdovm tghlatel @ blosk curetiion abpREY SR SEQUR 17 oran

l rRingdhe dafPSI0 M Naergof or a
%2) %é%{rl o§§gofyr9fﬂ§|‘a%§ t ensggl daSEQmD No. 18 in hurran

Iung cancer (A549) cell line. Figure 2 is a Wst
Blhog, uaamtly@l aspest, the mx@nmpnempv@@es@ aethod o sig qﬂ%ﬂﬂés Gapable of

cancer. | a
"FHTEHG é €s CS?;Q:II yl%l {6 for lhgg[ﬁl ?belhﬁaraé}obvﬂij bf @fdliferation of

€ analysis O cancer
(cADdd)s ﬁfshbs byi mve@rqﬁanhex@eutﬁpells p@mwamﬁwpéaleéaﬁé&NAs to

celé with non-treated cancer cells. Figure 4
irdpiEshibecd fieRhst er n bl ot anal ysis of the human | ung
cancer (A549) ceII lines in the presence or absence of

si SPAO, Figure IS ar. chart co ari .

e AR RS 3P il By M Bk SRR S Ay are only
tiN@ehee AA0ndiqRednt e tRdict el sopdbfytheeintentiepie seyn wmnndre The
i ndi rect inmmunofl uorescence anal ysis of human | ung
Jalevdng Foagmpanying 4rawings 3 @PRsAYance or absence of

si SPA® formnul ati on. Exanpl e 1: Determ nation of
endogenous expression of SEQ 1D No.17 or an isoform

tHigure bh it schemaioepisteniion oipii N Amigiatadegens ilfnepsy | p
I\ﬁgqrg‘%B' @Pr%gé?l‘fse\éﬂ”{)‘?&lﬂbn o{/{ﬂﬁﬁeﬁc@ﬁﬁn&f@ﬂ% IDJN@ CARE QN isoform

medi um (Il nvitro

Sth@pdfmpebrpwtldh conwsising #he $af, SE g%ll\{gmlg@ik}@glagdgl}g cancer

5 it penicillin, and 50 ng/ M streptonycin. The
égéﬁgcﬁgﬁglnalntalned in a humdified 37C i ncubat or

Wigire 3% ©OWestdta Mlairanalybis of proteén espagssiaedn huspan lyag cancer (A549)
exHr%gglon of protein encoded by SEQ I D
Figure 3 is an indirect immunofluorescence analysis of human lung cancer (A549) cell
line comparing the siSPAG9-treated cancer cells with non-treated cancer cells.
Figure 4 indicates the Western blot analysis of the human lung cancer (A549) cell lines in

the presence or absence of siSPAG9.

Figure 5 is a bar chart comparing the percentage of live or viable cells among siSPAG9-
treated and non-treated cells.

Figure 6 represents the indirect immunofluorescence analysis of human lung cancer

(A549) cells in the presence or absence of siSPAG9 formulation.



17 or an isoformthereof or expression of polypeptide
conprising SEQ ID 18. The presence protein expressed

whoosBQ 71D 17 or isof ormthereof or pol ypepti dBCT/IB2006/000445
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conprising the said SEQ I D68 in cancer cells was
eval uated by indirect i rmunofl uor escence, gel

electrophore5|s and rn blottin

el | DeferBRAGO oL &8 %?éﬂagsswfﬁ%w&e?ggﬁ% Eﬁtlﬁ" 17 or an
PiSSI5 A GRerRbf i LHAYpeptiddRoih iikiflg tHe@aldBINQ . IDIN0.d8 imBancer cell
i soform thereof or a polypeptide conprising the said
dies| D No. 18 protein in cancer cells, indirect

i mmrunof | uorescence assay was perforned Cells were

PASRGd( h\MrfaH ﬁl'ﬂ%; @cﬁ’i@éreéelga? nRédt @dwadal IRIMISERdidh |\@nv1t1(7gen)

or an | sof orm fhereof or a pol ypeptide conprising

saippledened pithd O%ﬁstahbqyl@aaryéq(ﬁ%hw BRI 3und Sé@@@ﬁ‘&%@ff’y and 50
e ]

L SR 1) YRRERRURR DAl 3 by o

e5% (€3] Cﬁ)m:eoéellp metesdxamaedibor thé expreSEGH dlprhisin emodnd baPEQ ID

form ther a pol ypepti de npri sin id
S 138 15gformy "fﬁPﬁ SRpess c°§§8¥?ep8§?? “SI%Q%E@E%?% | B)
Exanple 3 : Cel electrophoresis and Western blotting

Thie: pre8&RBGRoteMn @dbﬁ&s@dnb}i? SEQY [I3i1Mgor kot thiereofl dr p(rlypﬂptlde
i sof ormthereof or a peptide conprisin t‘f ?
SEMISINg they gaidy 5EQ; ﬂ é tcé‘&cleéoceﬂg Vg% g’f‘l atgdl o9t i1 Agjrect

PR SHLEreYRREL bE efé@ﬁ%ﬂnﬁre@i@'aﬁd Waaholdtng.un on SDS
pol yacryl am de gel transferred onto nitrocellul ose
matrix. Briefly, the protein solution was diluted with
sErphple B {ndirect Im:@uggtimrg%emraﬁay hen | oaded onto
pol yacryl ami de gel. After el ectrophoresis, proteins

r r I
"8 SRS LETHEATHBRE CoFHhaT®) 15 e aPhoBhpthrcor
SEQ: pBlypiptide zomprlmg the ohidrSHQ HéN@oﬂg @rotqn po [cytsepedllgeindirect

n e
m@ﬁu@ggggcn ger ya{él a bg)f??e‘!cf h? (])%i}g gvr? gé; ﬁég%gn%ﬂhgargl odies
apdneluvtlygoainki SEQ Iy Non¥Endiraa s fasmshdrecfar e golyperiide coBpsing the
\[/)%?‘i" 8%@%@3}{&&? and, sy rs‘%'u%% gﬁ ge%' | JP,V I%géll%ﬁ taInjib%H& (fluorescence
e ¥ @58dd0 AntiodPEQThED Presenck? ofr ﬂumnescesmé oindicatedr éxef elglogenous

pol ypepti de conprisjn | D.No.
ZSW?SéWné’ﬁBW?‘% ?%}S@%eﬁtﬁjt&aﬁ@%d%%?w%%ﬁt ?re‘ifé)§?§glﬁpep“de
Bl:&hpp?slf@ %8 badd SEQMON®N 18 ?l@ﬂ?lﬂﬁl@_@lﬁkr ¢oMBAR} (Rightt 1By sat e.

: Inhibition of protein expression of SEQ ID
No. 17 or an isoformthereof or a polypeptide
c Brpmplsi 31 GelielectrgphpresignndbWesterm plotingnar at j on of RNA|

pl asm ds:
The presence of protein comprising SEQ ID No. 17 or an isoform thereof or a

polypeptide comprising the said SEQ ID No. 18 protein may detected by Western
blotting procedure wherein cancer cell Iysate is run on SDS polyacrylamide gel and

transferred onto nitrocellulose matrix.

Brieﬂy, the protein solution was diluted with sample buffer. The samples were then

loaded onto polyacrylamide gel. After electrophoresis, proteins were transferred onto



A general strategy for constructing an RNAI plasmd
i nvol ved cloning an inverted repeat of

wo@bee7ide- sequences from Seq. I D 1-16 of t hePSHE006/000445
i nto conventional expressioh vector containing U6
pronoter. The si SPAG for 638 Seq.l D 1 was desi gned
as under:. 638 si SPAG® AGA TCT CAG TGG ATA TAA A (19
mer) TT so total is 2 1 mer. Tar get sequence 638 Apal
Spéter!lBoseanentizail BEAGEI CBHAEA WETPresd WithGutiugicsgengiated

LN B, HA I

SAMASANETIRARGYih RIvZ08dBY dbalisH apiEbody (eym conjeird
Ap QRld 3t 8.05%5hp.5' GGG OCC AGA
c%mk/@ %r% A‘F%m'lbzdﬁAgX%%TCXAG&GA TTT ATA TCC ACT GAG
SATC T TTTTTT GAATTC 3' 3' CCC GGG TCT AGA GTC ACC TAT.
ATWegernAlasErayey ofpehirsteadronT eptiops eanp s AN ACTRIPFAALS 2

I5:' st;[)ng Efﬁéggl@n M‘@é o I;I@VW 3¢ arpfsd)fﬂﬁﬁ theldB o a @Bl pepriael comprising

or waf igo 1

TAhe ﬁalﬁm ST v pAV el %’%a @S?“H‘V%@Aﬁragﬂ%m)&“
AAR oYLy S £ Kaldan el chdedk (AS0) BARYsET CTT GAA TTT ATA
One step PCR was performed and insert was sub-cl oned

10i nt o conventional expression vect 0
o BRONGY SETBHBIGn S KT BRAPreaHEt ab PO Dy Re- 47 At fgorm
detiiey®f 6% plypeptitlOetnpeising @liewaRl SKA) ID No.i8s and t est ed
for efficacy. The assays were conducted vari ous cancer
cel | nes ifferent origini.e. of ovary, breast,
I uﬁ'ﬁ’par%t@P\?fg&Aéglla%d liver, prostrate, skin, uterus,

15ki dney, urinary bl adder, endomet r i al , bone, pancreas,
r ecAtgmaral phaegmm constfuvmg qnl@b%mﬂ%mldbnmlwd closing pg; inveried | repeat
su (Q,ga%cgj’]b sequen%es kn %H%]f‘?%@%? ’thetS!i)?&G§I B&I%onventlonal expression

expr essi on protein encoded
by v&ﬁ@wmlﬂmg o6 pmmOItos; oTtovrsnﬁPtAiﬁ?rfercff&S@Pq D B avay pespsinpdps under:.

SEQ I D 18. The si RNAs enpl oyed were
OselA%gi@ﬁ%mAﬁph@ﬂ(wnﬁr)tl“y&jt&ﬁls2Eﬁ(éin'p| e of an assay
perfornmed i s described bel ow. Cancer cells were

cultured i nTF%FgR)ISG?l‘lePﬁ?l 688 ogeg | emrented with 10% of EcoRI
heat Aphbct | vat ed. Fetal AGA [}?TX\F RN QWAGIARC BPITTTT GAATTC

| f
%%%C df@@‘? ¢rA i A RELQET CUHAGAAAAAAACTTAAG
i he Sl pldshids were del

' VEr e u3|ng cel | ul ar

Pty mmaﬂpleﬁ@ommtm@egmm 5’and BgRitt3 And.ange of

1to 12 concentration of m d
30 5’ GGG CC(;TEGA TCT CAG TGG ATATAA A TTCEAGAGA TTT ATA TCCW%%GAG ATC T TTTTTT GAATTC 3’

3’ CCC GGG TCT AGA GTC ACCTAT ATT T AA GTTCTCT AAATAT AGG TGA CTC TAGAAAAAAA CTTAAG S

Therefore the following primers were designed:
35
Forward 638 (Oligo 1)

5’ GGG CCC AGA TCT CAG TGG ATA TAA A TTCAAGAGA TTT ATA
40  Reverse 638 (Oligo 2)
GAATTC A AAA AAA GAT CTC AGT GGA TAT AAA TCT CIT GAA TTT ATA

One step PCR was performed and insert was sub-cloned into conventional expression
45  vector containing U6 promotor.



eval uated for inhibiting the expression of SEQ I D No.
17 or an isoformthereof or a pol ypeptide conprising

wo b@omgd7a4 SEQ | D No. 18 and found to be effectP@BIB206000445
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dose dependent manner. The & eduction in the expression
of protein encoded by SEQ ID No. 17 or an isoform
er eof tide conprising the said SEQ ID
I\g 3‘3 ﬁ@%f%ﬁ&ﬁ Mas eval uat ed by i ndirect
i mmunof | uorescence assay, gel electrophoresis and
Wi‘lset SRINAbWad ﬁélﬁgreﬂ&o desesi da@aﬂ:rcﬁlb@\ile lines endoteiéd for 2fadady. The

Furt her eff on cell i lity. and apopt.osi
S A Cr OGRS M Genes celrTanss o MigfRey BBER 05 pEeReg breast,
| g, @Siix,i JHIOHN Diver) PFREEENEKEN, Afsthy Kidne f urGRACEIAddes! dndometrial,
reveal ed a drastic reduction in the expr essi on of
pPBEePHCERT SerEYN-pRhaLne YVvauglacanta, dyraigyfestisosysy prmaeh &t In all

Othe @ssB{, RSN A §u&9§§ﬁﬂl‘y$ﬁlﬁlﬂteﬁ Bepreadicd o%gfaténpedb@dedl& smz ID 17

near background levels'in the presence of siS
sProtnispiarmEithgrod o8 B poliipeptis sompriteg SEQUDY Bs cBWc%RHAS SEIQIOYed
| PelQeledidd R6m Hbld i BEHHR of3h a&aPBLYRERS IsUscribed below:
cotr:rprleg(lgtng tlﬁe saFdAQS@Ra @ 018 ?Ff‘gg re 3A§ Swasémrl ee below
observed in non-treat ed cancer cells. In Western bl ot

I r : 1 r
PRI B B STOAROIN T Al 18104 of v
S‘E@ti@em etall @lissepme gisd wcre\gaswrribé%érrmed)lathBﬁAWA rteasfection in
AR SH EE ol L B e s
I}ﬂbphlde ség?henf oxamgemsoi (namg’etdﬁ drteoi2 pg cenopmﬂreype ff Ip(ﬂ?ﬁmld DNA was

ARl 5 bR E Ko Pk S5 RS LB o s g or o

2pd1§pe§t1&°é@7rts[r@aﬂle®aﬂm D Q& | 18. andnfobdd® Be effbifive in a dose
cells exhibit expression of protein encoded by SEQ ID

pendpn{yRanlerj sof or m t her eof or a pol ypepti de
conprising the said SEQ ID No. 18 whereas the |ane 2

C”Plllé fdd@iol Gh tIRNSWreXidh &F pkdiéin RhcdAE@ b SEENS @kﬂ)e d7ky¢ arERform

17 or an isoformthereof or a polypep

, i de
c@ﬁﬁspf 81 Agpalyrepids gosmEyineDthessaidcSER P AN | 18t ySI%§ISPAG9 was
d&kﬁ{a%n%d nlﬁﬁfeeg 1&1%n¥ﬂﬁcﬁésc<g¥ée Jsga Org%is (é?écﬂoﬁl'o?e%ﬁt P Western

(FDA). Fl'uorescein diacetate (F propi di um
i Wditiele a5 Pescrined ebargdiecexewplas éeqnld %dﬁwtﬁher effdat oh colh yiability and

PIFREPSe s s TR R PRE by BReAcHANIARR | g

green (FDA) were counted and recorded as live cells
(Iadgent émmpnofliloeescanlcd snalgsiscoftchmer oddlsefe\mhbdtamrmg ledaction in the

(PR & it SRR InNPely BEBTEES iR by 4 ilyprrrice
Cc&in{phsmEOthd ghidr SEQeD MNe. t18t tﬁl neae |bhckrgtmihé revelseln thewmesence of

as shown in Figure wher€as strong uorescence o Q1D .o. 7 or an
ob é& %nder and%{gd h g ﬁ ger cent z%%% o{ Nv?

1soform thereof or a polypeptide comprising the said SEQ ID No. 18 (Figure 3A) was

observed in non-treated cancer cells.

In Western blot analysis, a drastic knockdown of SEQ ID No. 17 or an isoform thereof

or a polypeptide comprising the said SEQ ID No. 18 expression was observed in



is shown in the bar chart of Figure 5. The non-treated
cells were live, whereas viability of si SPA® treated

W@ edb®93784 r educed to about 5% Apoptosis i ndi CBCDIB2006/000445
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assay may be used to recogmize cells dying as a result
of apoptosis rat her t han acci dent al fornms of cell

at ed_and .no at ed gneer.
m?é?ﬁeb(g?( 66‘?@ erF 5, BP e Unitsh 5 E% re‘felaf?o r'&s clzlehlcbl for in. the
cixprstiah 6f IﬁrEt@A\) encdﬂéd oh SEQHDNO ae lof an Mbfohm itherador a polypeptide

menbr anes 0 e (Pl whj ch

Cererhe 660 ST D We ngcg it bt Ahed Bt non-
PERERANGAcR T ceBP ARt Rhé C i€ eislpamafea rthhderedllDy IS laaé Nj g cells
wi th propidiumiodide. The induction of apopt ?sn S, was

rﬁaﬂh bt xpressigh oF Proisin epsered by SERLID Nej L7 pban krefamdpaiegf or 2

iyPebdd QnpriblioIhd\ @i SWQIBMNo.0Y WiRR a2 BRAREE2 8dls do not show
apopt otic cells’in cultures, wherein no si SPAG® wa

i qrpreseioe etproEingeeded Ay SERBMMtlE of anyisoforn thereaf gf ﬁ@cdypeptlde
B represents dead cells after
Vﬂo&%/&éalg@ftor mul at | gﬁlgr eat nent . Exanpl e 6: Agar ose

overlay and formul ation: si RNA may be delivered by gel

b@elb dridblitruivas ideteamingd tusinki thieevitad Ldypuﬂ@@emlm dlacefatef (FDA).
Qri gin e

b8 RadalFLora, MTroffinl ol f0 vere pfdstto g sol samole

awlhneh sws fadced tnsa hﬁmacceﬂotnetc'r absehet yhroughm ﬁhmrbmem:t ﬁllwn The cells

Soaripbersd Bl e OB ot PR 38 1R R bl e 9

T’ﬂldﬂd’eﬂb We&dﬂied bb?selfv@d thagah Q&Bodmﬁfel felier, etnb &yllmﬁtelppeared bright
ture | nt e

ﬁé N cautehinds Sws?‘fﬁﬂg#@ |“Hmf‘,’%ﬂ %‘ﬁd fcsﬁ T ff?&eangle the

Tﬂa&u BRI huBenas]I$ WaB obRARY Gfder 3RAdaF B! eThépé&f&VnelgBlaﬁlﬁk&Cbells
once with optimal pedium and overlaid with m)I

algaheyerin trpbarshart oifiswas. Ahe Bowsticasd csls Wt Lifyaaigas viability
t@ﬂmﬁyfreat&f&mﬁrédaew%taban sef, 37C. Finally, nornal
antibiotic-free cell culture nmediumwas added to each
wel |, and the ceIIs were cultured up to 72 hours. For
pARRipsit indisatof assganasey vsep su tregnize RRlls ddnmen atepwhof apoptosis
al%ﬁlrep V?C%ldgﬁt!ﬂuﬁoﬁﬁis \% Eéh H% Atk %@?A@g tﬁe'agwnki%ﬁc{fé@éd cancer
are or routine transtection. After careful
mekls Ivgre taposddotortub dubwrcenadycapfiloreserin diacétate (EPAS, velch stains
(e RO P e e 98 (SR B o BARRTER wity
ewmptamisednieﬂnbagasr ose geI aI one in terns of |ack of
effect on cell growh and vi abi lity. Thus, the
i cant denonst.rates suc i cal
S wrEstcn, oA PR orS AT T TS e RIS tide. The
Cﬁ‘lﬁ\@‘(ﬂfoncﬁ1 hsoptobRPWasahoti iUt agNtoRic eFKNéts pank @nthe siSPAGY
nportant new t her apeut hc approach for treat

f
RaP dSaS SYHEM, iy 2Sehcs; oL BPOPERle 1S G tures, Wherein no
siSPAGY was introduced. Figure 6A represents live cells stained with FDA and Figure

6B represents dead cells after siSPAGY formulation treatment.



ot her accessible disorders. W CLAIM 1. A snal
interfering ribonucleic acid (siRNA) for inhibiting

wo b@epxnessi on of a protein encoded by SEQ | CPATIBR006000445
isoforn thereof in a cell dand pol ypeptide conprising
SEQ I D 18, wherein the si RNA conprises at |east 2

that are conn l.ementary to each other and
mﬁg Fﬁ%aA§%H§%°§?P% Hﬂﬁ?@%é a first sequence and
ti-sen strand .co rls ond. s
H.%:A Igsphlée %%P’%rﬁﬁl g}z] g%?)a%: Iﬁfl%\ 1sh%ﬁ$§tﬂrqs gf cells of tumor
sulbgﬁh iyl Y bverﬁmtsmﬁmtg%ye/ﬁpbsahe/klm gél foahiilatidn @fthout any
MRNA encoding a nucl eoti de sequence from SEQ I D 17,
S WHEEEP ﬁff?q*r%ons%ud’ iayilpR e RIpIHfratight act with a cel |
expressing protein encoded by SEQ ID 17 or an isoform
L RRESR LA n%l‘tﬁlrgeﬁ(ﬁhtod'%afbfse Rk MREP tdrtieafREBY drfly NGl etREQ of BIRNA
18 in a cel . conprising the si RNA of claim
1delgery/ntpeetisn o paspgici csllsigr agsoss ompyry othey: pafiersiacultyred Anto either
P i t r
D ok S G RARID| Aol RALRE oG GRRICAD: Y hours. The
10  amedium, wasothesr r@mqvgd,temé tie GRlla vese Blagtiehomice wgbph@malv\n‘ﬂmum and
o&eﬁalduxlvﬁ}g ybg%ﬁrﬁg%rs%h %Hé: Eaggsfge\p%sl Q%v&%ggg@&ta‘c AmbiE @émperature

itrn
gbefotetingmbatianf Ba‘t@.dﬁmaﬂnnmrmsll angbrb’nefrsct expl cmftuldemad%en wagadded

to the cells the co 05|t|o
O?o Eatls Mgy Cagﬁl &18 e e fH tu& ruPS 7?hhourst AFor Preparatlon of
degaroseflipognieGiRNA fbﬁhllllat&)nc Q@;&ﬁﬁﬂ tvvaordllumdpmtlsmm@rmm siRNA-

interfering r onuclelc NA r .i.nhi i n
15 FecRatee beBarh 1 Toutgy PR N ASHb VYT BEERp g Folagn vas
i §1§ifli@ﬂ 0 tHeeded9hs Br RAPBELHSHOM ErmpLivP @‘Dbgaﬂ@;e/hposomes (without
co |S|ng SEQ ID 18 in a cell, wherein the ﬁ
c IRPYY) e alsp teSiedsand Jound o b c@E VAR o 392058 SRR %ﬂﬂ%{w of lack
tgfﬁﬁgnngkh%&mﬁﬂqnmbﬁ&ﬁ@n a sense strand conprises a

first sequence and an anti-sense strand conprises a

second se ence conprising a_re

o S iremPiE e ORTIels 1 Bce S T 4T gl o dpdpocts of
t nati tb ﬂﬁ‘lﬁﬁm 3p1’£h@[1§1 @hcen BelERMApieA1Gadliciigh 8f RNAI opens an important
pol ynucl eot i sequence from SEQ ID 17, ether with
afe% Hﬁfa@ﬁ?tlcélpéfoé@? fou Fregrmenst ) lbémé?] HisersPsh glcﬁgaglca@mal cancer and
S 6HEERLesOiblcdI@/ers’- Use of siRNA of claim1 for
preparation of a medi cament useful in inhibiting
cellular growh/proliferation of cancerous tissues. 8.
Use as clained in claim7, wherein the cancerous
tissues are selected fromtestis, kidney, uterus,
nervous tissue, eye, pituitary, colon, skin, |ung,
pl acenta, stomach, urinary bl adder, |eukopheresis,
breast, vulva, pharynx, placenta, bone,

20



prostate and liver. 9. A small interfering ribonucleic
acid (siRNA), a cell, a vector, a pharnmaceuti cal

w@eooposi7td on, a nmethod and use, substantial |y BGT/IB2006/000445
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her ei ndescri bed with referdhce to the acconpanying
exanpl es and drawi ngs. SEQ I D NO. 17 Nucl eoti de

u&; of SPA® 1 gacaacttga gctgaaagcg aaaaactatg
cs:\%g‘a t agcagactt gaagaaagag 6 1 aagcagaact

9520720983, LSRR R S LTI AR OSSR

Cir6@ B0 Bit9ledd By CSRT IR 11 &t @als6ac aggedfCiat #gLIAGAd polypeptide
at t agaaaa aacqccct at,atcaté%\zé\%ga at,tttcicat 241

QEPY 0L 05 At S HIEg nce ATALE PEmRITE o6 152 LY
AGhpinaaty B3R sila%ma Hndretrrhic Grast &haifs@A0fiSt sequence and
aaccacgttc tcataccagc ctgaaggatg 361 agctttctga .

tagt taatcensa Sy LOBPESes age seerd cSaBEE c SUBisHRage tsgipn  of
Ampiaga A dstnfidin HnRalafy £C4IAXAGRA of an mRNA
a%;nggacg%gt}ggglt“?t gtg&f 481 }Z%B?)t acaggy.t cgc_ca.alg?to o
aaatding agecldotidg smaerca fvat SERAHY 12 vehwerin 3@@@@ SEANA upon contact
aggaaact & gt t trga ;

S LGRSl BRAArby ] (BoTREE 18 SHRARARLERY o
t apessiamcfpolypeptalgtegoprisiag SBQJQY1S il6Hdelcaagcact cc
caccaaaggc atagagaaca aagcttttga tcgcaataca gaatctctct
721 ttgaagaact. gtctt t ct caggcc taat aggaga

t%t ggagﬁggowél&ggg&tsgﬁg%ff% q g‘ggaat gggt cgggaa
gttgagaatc ttatattaga aaatacacaa ctgttggaaa 841

cy.aaaani@erkbinpadeaiha siNyaalddind . at t t gat agc aaaagt ggat
gaactgacct 901 gt gagaaaga tgtgctgcaa ggggaattgg

aggct gt gaa gcaagccaaa ctgaaactag 961 a aaagaa

c‘gg ag %Ph@mﬁﬁﬁ%ﬁiﬁ%ﬁo%t{"g dé‘éal%l%\@gextp@éﬂ@‘g gg%[gte Pgadeg by FEQ
1817 6PA0858RR e RYE ARRSIR EorBiR EHR IBRSIRNG FalahtiCiogether with a
cacaglcccag aggaaacggt 10381 ttactagagt agaaatggcc

cepllylar untele epg@ﬁg’ég’&ﬁté@eéé@@?f‘éf’%%ﬁntgagagat tga 1141

t ggagcttca ggaagctgtt cgatggacag agatgattcg ggcatcacga
ggaaat £cag 1208 i Gt 8d 0t ARRESatiGR 8 Asidg the step of

ggcagttttt cagccgactt ttcagctcct 1261 caagtaacac
gdadivadingria thecellgtha compositiogtof slate¢. gaagt acaat gcacccacgt
1321 ctcatgttac tccgtccgtc aagaaaagaa gcagcacctt

o oA oA L A0 B PRLSAIES gAY g o o

aacanpaiing cagpgsiag tsahll dgtidangtrivenedgc acidt(gRNB) dgamlipiting the
. 15 . .

g%‘&’gﬁ%talgg gg a Q&Q%lg%ggg(%g é)té/: %Ea(%gg ﬁz %9 aag tlso%gl%c &%r%gg 8 expression of

polypeptide comprising SEQ ID 18 in a cell, wherein the siRNA comprises at least 2

sequences that are complementary to each other and wherein a sense strand comprises a
first sequence and an anti-sense strand comprises a second sequence comprising a region
of complementarity, which is substantially complementary to at least a part of an mRNA
encoding a polynucleotide sequence from SEQ ID 17, together with an appropriate

cellular uptake-enhancing peptide segment or agent.



1561 aaaat aagat gaaaaattta cctgtgcctg tctatctcag
acctctggat aaaaaagata 1621 catcaatgaa gctgtggtgt

w@etogitgaag tcaatttatc tggtgggaag accagagat g 1BGIL/IB2006/000445
gtggttctgt tgttggagca agtgtltatttt acaaggatgt tgctggtttg
gat acagaag 1741 gcagtaaaca gcgaagtgcc tctcagagta

tttagataa . agat cag, gaactt a 801 .aacagca e g
doaot Eanabs v SERaD! 5 e raan of 8 PRILEr a0 QPR b hibiine
186dardsaeihgRsIiferag@Cifaaapous Gikdued t at t a tt gat get gt
t caacctggc aacatcctag 1921 acagtttcac tgtttgcaac

tctcatgttc tgtgcattgc aagtgtgcca t gcacgag 1981

&aac a&g% 8 cmEd Eaglgin dagaielt &‘P Cg‘gﬁ (,I?sﬂ%staﬁ%é‘a?céeéiagom
AARICRIGEY, @0Ad halas088a8 bl GRGRAYUC calogAGhCAGg, placenta,
cagagacaga cagcctgtta ggaggcatca 2101 ca tggttg@

tstogtaclet geimary alladseyt @ak%%wﬂgc prgast,c Xukva.c BBUYIG gPlaTeHRa Ry Re,
i&g&ng&gﬁhkgtcc agt gat ggat aaaccaccag aaat ggaagc
gaaaat agt gaggttgatg 2221 aaaatgttcc aacagcagaa
gaagcaact g aagctacaga agggaat gcg gggtcagctg 2281 )
éagac?ca??lggmkémgﬂbﬂmeh@a@t@§Bémgcaaﬁh@&@?og@é$@W@@@ﬁWM
acagat.cc

SRR 2 DL P AP oL B B ORI S [orence to he
ggaaaehgigg cxaaddtagd davasgst aaaagg aaccaaaata at ctcaaaca
246 1 gtcaaaagat ttccactaat tagtgtcact gtggtggatt
aaaagatacc tattcttgtg 2521 ataSEQ ED NO. 18 AM NO ACI D
SEQUNCE OF SPAG 1 m hnynehl e rtkl hgl sgs dgl est ahsr

i rkerpislg ifplpagdgl |tpdagkgge 6 1 tpgseqwkfq

el sgprshts | kdel sdvsq ggskatt pas tansdvatip tdtpl keene
121 gf vkvt dapn ksei skhi ev gvagetrnvs t gsaeneeks
evqgai i estp el dndkdl sg 181 ykgsst pt kg i enkaf drnt

es| feel ssa gsgligdvde gadllgnmgre venlilentq 241

Il et knal ni vkndliakvd el tcekdvl q gel eavkqgak |kl eeknre
eeel rkarae 301 aedar gkakd dddsdi ptag rkrftrvena

rvli mernqgyk erl nel geav rwtem rasr 361 enpangekkr

ssiwgffsrl fssssnttkk peppvnl kyn aptshvt psv kkrsstl sq

421 pgdkskafdf |seeteasla srregkreqy rqvkahvgke
dgrvgaf gws | pgkykgvtn 481 gqgenknknl pvpvylrpld

kkdt snkl we avgvnl sggk trdggsvvga svfykdvagl 541

dt egskqgr sa sqssl dkl dg el keggkel k nqgeel ssl vw i ct st hsat k

vl iidavgpg 601 nildsftvcn shvl ci asvp garetdypag

edl sesgqvd kasl cgsnts nssaetdsl| 661 ggitvvgcsa

egvt gaat sp stngaspvimd kppeneaens evdenvptae eateat egna
721 gsaedtvdi s qtgvytehvf tdplgvqi pe dl spvygsry nngsst



