WO 2006/092714 PCT/IB2006/000445 NOVEL NUCLEOTIDE
SEQUENCES FIELD OF THE INVENTION: 5 The present invention
relates to the field of cancer therapy. More specifically, the invention

refat&¥ 4870k of certain nucleotide sequencesfor the treatmeRt P ¥AHLET
BACKGROUND OF THE INVENTION: 10 RNA interference (RNAI) is now

an umbrella term r ing t - iptional e_silencing mediated
by either degradatiegtlreéor ra?iﬁgt%rg m%@%‘@gﬁ%@i%hls process is
initiated by double-stranded RNA with sequence homology driving
SpeUficing 1 3 RNeiterfepence (RNAI) is an evolutionarily conserved
5post;transcrip‘tiona! gene silencing (PTGS) mechanism mediated by
doubife EEFEHABHRINA [RRNA Frhbels RSt photesséthintepsafailly, the
dupleseRN Aol ecutes’ of-approxéinidiels 2h-22 usleptides(pts).iermed
small interfering.RNAs (siRNAs) by a RNase Ill enzyme called Dicer.

Interactionk ol SR NATMitvg IMttidpeotein complex, termed the
I9RNA-induced silencing complex 20 (RISC), results in sequence specific

asdotiatitsiiere(Bbibine R I8 Crdoripleswithrthe tcpgnaieRNAonal gene
trasisespk ﬂﬂﬁfw@%@i@ﬁégﬁgﬁlﬁ %d %%E&T%ﬁly&jg&@ml . .ﬂIi§h§ocess
target., r rigin iscovered in Caenorhabdlitis elegans, the
studit‘%%{%gl\?ﬁiéﬁl[}#asrﬁ&rﬁi %Rr?\ge é{ %giﬁeggegl'ﬁislgé)ﬁ%ed&wﬁjﬁ?@eﬂgfi%upIe of
i 5ye@\r;\%&witrtl tpe discovery that introduction of sSiRNA molecules directly into
somatic mammaiian cefls Gt Y ntisspadimevessomigonal gene
vertéprite CBIS earbeagaimstiarg éy dsRNAmoledies (Eretging asaa is
povémégb:tom&%m\%ﬂawﬁ geneticRAnalysis aﬁi)%&%gpﬁ Lzzg}?{k@ge%’é%”&%}o
study, the Mmany, gs.assacjated with human disease, in_
particular t%?og%&a?egz%gqlatea gﬁﬁ%s c ga(éﬁr%ss?g %‘&Wiﬁ%ﬁi&fﬁ‘&%@&&f&“
Usd SIEIRNARS Sbrrsaavameiy ifand st Buéntetdlofldiomadicebx
20 resR&Oh; douitsormeehthepmist dynamie sitteexaiing aications Afin te
SIRNA ARSI LARG . FORERES A ction leads to sequence-specific cleavage of the target

transcript.

Originally discovered in Caenorhabditis elegans, the study of RNAJ in mammalian cells
25 has blossomed in the last couple of vears with the discavery that introduction of SIRNA
molecules direetly into somatic mammalian cells circumvents the non-specific response
vertebrate cells have against larger dsRNA melecules. Emerging as a powerful ool for
reverse genetio analysis, RNAI is rapidly being applied to study the function of many
genes associated with human disease, in particular those associated with oncogenesis and
30 infectious disease. Use of siRNA as a tool is advancing in almost every field of
biomedical research, but some of the most dynamic and exeiting applications of siENA

are in cancer research,

Almost all human cancers have accumulated multiple genetic lesions including
35  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



Almost all human cancers have accumulated multiple genetic lesions
including 35 oncogenes. It is often unknown whether an oncogene is

. continuously required for tumorigenesis. Furthermore, it is very difficult to
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target an essential oncogene with.drugs 2 without affecting the
corresponding nonmutatod protooncogene or related factors. RNA

mterfere eandth lic tlon ofsmall mterferln RNAs mammali
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e GTE5Ex%: examlne the vore oncogenes In tumor
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SBAGA ircalizrdoanshiusdn ohrofonsgsies iy niheptiashpmeifed call
domains and a leucine zipper motif encoding a protein consisting of 766
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ID 17 which encodes the eptide (766 as) and the same bears
SEBES EAA TR PR P B Rt o e P scdoeie

intepgtictiPrs fovamidstframt AR 16 P3AG ThanRhlitem; esquraseb S USHAAIR7)
nouRAestis issHeswhereas SRAGR G RESSSGsEIAIR 5 kitune iy mars

(cgnc & 'E rgansformed cell lines namely: testis, kidney, uterus, nervous
tissae, e)éle pituitary, colon, skin, lung, placenta, stomach, urinary bladder,

leukopheresis, breast, vulva, pharynx, placenta, bone, prostate an r.
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novel sequences that are capable of targeting SPAG9 in cancerous
ti<Bers is incressing evidence for an immiune response to camcer in humans, 2s

demonswaied in part by the identification of autoantibodies against & pumber of
intraceliuler and surface antigens detectable in sera from patients with different cancer
types, The generation of antibodies against SPAGY in tissues other then testis mad the
epplicant investigate this aspect further and now, the Appiicent nas now deveioped

novel sequences that are capable of targefing SPAGY in cancerous fissues.

DESCRIPTION OF THE INVENTIOR:

According to a first aspect, there is provided & small interfering ribonucleic acid
(siRNA} for inhibiting the expression of & protein encoded by SEQ IR 17 or an
isoform thereof in a cell and polypeptide comprising SEQ ID 18&. wherein the siRNA
comprises at least 2 sequences selected from SEQ ID NOT to SEQ ID NO 16 that are



DESCRIPTION OF THE RAWEIMON: According to a first aspect, there is
provided a small interfering ribonucleic acid 30 (siRNA) for inhibiting the
expression of a protein encoded b's' SEQ ID 17 or an isoform thereof in a
cell and polypeptide comprising SEQ ID 18. wherein the siRNA

comprises at least 2 sequences selected from SEQ ID NO] to SEQ ID NO
16 that are 2a complementary to each other and wherein a sense strand
comprises a first sequence and an‘ant sense= strand comprises a second
Sequence comtprissing a region o. complementarity, which is substantially
COMPRMEATAY %Gt (8 5st A pAitsl ah THRNA2Encoting 4 hidestie
sequencetirom:<SEQH) dinwherein thersaid:SiRNA yponiscgntactawith &
cell.expressing protein encoded by, SEQ.14),17. 0 an,isoform thereef.or

expression of polypeptide comprising SEA) ID ; 19.in a cell, Accordingg to

o 5 i » < frs i S S W N i g ’
SEEEERd AL e therd g Brovided a-cell, éﬁnfi’t‘)}ﬁ’é?ﬁg e GRRIA G tHE™
firstaspedt: Adtordingite arthitdeaspactbtHere. i providedavectoreof or

compsising:the, siRNA ofthe first-aspeet. iAccording to a. fourth aspect.
there is provided a pharmaceutical Composition inhibiting expression of

protein encoded by SEQ 1f} 17 or an Isoform thereof of in a cell.
comprising thecARtAgltheifirstiagpect togettier @hiraicellutar biptake the
ephatminn peptide segment or agent. According to a fifth aspect, there is
provided a method of" inhibiting cellular growth/proliferation comprising
the step of delivering to the cells in culture the composition of the fourth
aspectirAccording ptoca.sixth aspeactithereds provided agriethi@diof of the
causinggell death in culture which comprises die map of delivering to the
cell a composition comprising small interfering ribonucleic acid (siRNA.)
for inhibiting the expression 11 protein encoded by SEQ ID 17 or an
isoforarthereef buakpressioniofepelypeptice comprising SEQ ¢Dnposition

mhibiting expression of protein encoded by SEQ D 17 or an isoform thereot 1 a ceil.
comprising the siRNA of the first agpect together with 2 cellular uptake enhancing

peptide segment or agent,

According to a fifth aspect, there Is provided 2 method of inhibiting cellular
growth/proliferation comprising the siep of delivering o the cells in culture the

composition of the Tourth aspect,

According to a sixth aspect, there is provided a method of causing celf death in culture
which comprises the step of delivering to the cell 2 composition comprising small
inertering ribonucleic acid {5iIRNA) for inhibiting the sxpression of a protein encoded
By SEG 2 17 or an isoiom thereof or exprassion of polypeptide comprismyg SEOQ 1
1% in 2 cell, wherein the siRNA comprises at ieast 2 sequences selected from SEQ 1D
NOT o SEQ I NGO 16 that ars complementary to each other and whergin a sense
strand comprises a frst sequence end an anti-sepse strand comprises & second
sequence  commpriging & region  of  complementarity.  which i substantiallv
complementary 10 at least a part of an mENA encoding a polynuclectide sequence
from SEQ Y 17 wogether with an appropriate celiular uptake-enhancing peptide

segment or agent



IS in. a cell, irher*e.. s the sil?"f . comprises at- least 2 sequ"ne sleeted
front SEQ ID NO. to SEC, 11) NO 16 that are complementary to each
other and / erein a sense strand comprises a first sequence and an
anti-scns : strand comprises a second sec uencc comprising a. region of
cornplcrn .ntarity. which is substantially Complemeraary to at last a pan of
an m. NA encoding, a poi nueieellde sequence from SEQ ID 17. oeetirer
whh an appropriate cellular uptake-enhancing peptide segment or agent.
2b According to a. seventh aspect,z?nere is provided the Use of siRNA of
t}r first aspect, for preparation or a medicament useful in inhibiting cellular
grow}hlprollferatlor; of cancerous tlss C Accoro!mg,y,fln one

bodiment, the ar ?5‘185ur Provides Hoval nialotite <& iéndas “Whith
are ;eagabtls@%off downregulating obr! mterffe nmgmﬂﬁtthe SPAGYMRNAWHICh
is:-found tQ;he express eddd exclusively' in normal testis tissue although
SPAGS9 is expressed in a majority of tumors (cancer) and transformed cell
lines namely: testis, kidney'. uterus. nervous tissue, eve, pituitary. colon.
skiringy placenta stomachharinany bladder i leukopheresiss breastes
Rrestate; MdMa, Phasynxplagenta; Qa%ane{ilﬂy%emu% ﬂ%ﬁzQISQLW%
Qggylde}%small mterferln rlbonuclelq acid S|RNAP1 for |r1 pg the "
exl re§5|on %Fdfeln encod 8‘%*“%?5&3%15 or aﬁ’f‘é"‘oforcn ‘theresfora
polypeptide Comprising thesaid SEQUDNC:A8 inca celzwheréin thicy,
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 pant
of an mMRNA encoding a polynueleotide sequence selected from SEQ ID
17. Some of said novel nucleotide sequences are depicted in Table 1

herebelow. Table 1: S.No. Target sequence for aj=RNk Re ion Start



AGATCTCAGTGGATATAAA ORE 638 2. ACAGCTCATAGTAGAATTA
ORE 186 3. CAAGOCGGATCTAAAGCTA ORE 378 4.
GTTACAGATGCGCCAAATA ORF 483 5. AGCTCATAGTAGAATTAGA
ORF 188 6. GGA' GCACATTTACTAGGAA ORF 771 7.
TTACTCCGTCCGTCAAGAA ORE 1327 8. ACAGCTCATAGTAGAATTA
ORE 186 9. AGAACGCCCTATATCATTA ORE 209 10.
IREET GATAGTACMATTASLO REN 88 INITEAC TCOGTIC CBTT AAGKRA
QR EARE, 822 AGAMRC AN TRAMNS CHAGH: Ql3f: 22483
OTOTATCAOTCGAOGTATA ORF 2373 14.

TCAGTCCAGOTATAATAA ORF 2377 .15, TCAGTCGAGGTATAATAAT

IﬁF“E%g’éc‘i%‘F‘?ﬁ*R)&%é@éﬂ?@ﬁ%ﬁ%ﬁﬂ“@ﬁ%%%@‘Mofﬁ{éf‘hlbmg
terripaiFvient  theipresentidisclEiHdAl$0 pravidestompesitionsposekyiar
dphibiting SRNGEY A c@lgg@fg%ay%@nﬁy&a&g%@%%@ESCW@@@L?ﬁ&%ltyz

comprise a small interfering ribonucleic acid (siRNA) for inhibiting the
ETESSIBA SRR ERECHEE B SEey RCIThSreahaseeT v the regmbise o
pelypentide eampriangstae:saidnS EQmPRNO A 8dmaicalluahierebmtiRing »
RN COmpLiRgs a1 Pasa seaensem hat s, complementany [o.gach,
other and wherein a sense strand comptises a wsflsefquence andan
TBRt S EPRSIAL StPAHA KHATRSES IsEcs g se §uBntat Binprising a region of
complementarity, which is substantially complementary to at least a part
REanMRNAeIGding & palyaclontidersRAUENGSI: iIRiRM. 50, ;- SEQ ilk)
17.. together with an appropriate cellular uptake- enhancing peptide
ﬁ%%”}'em or agent. Also included in the disclosure are compositions

S. Mo, Terget secuence for sirRNa Region Start
i AGATCTCAGCTOGATATAAA QRF 638
Z. ACAGCTCATAGTAGAATTA ORF 186
3. CAAGGCOCOATCTAAAGCT ORF 378
4, CTTACAGATGCGOCLAAATA ORF 483
5. AGCTCATAGTAGAATTAGA ORF 188
€. CGAGCAGATTTACTAGGAA ORF 771
7. TTACTCCGTCCOTCAAGAA ORF 1327
8. ACAGCTCATAGTAGAATTA ORF 186
9, AQAACGCCCTATATCATTA ORF 209
14 AGCTCATACTAGAATTAGA ORF 188
1L TTACTCCGOTCCOTCAAGAA ORF 1327
12. AGALAGCAACTGAACGCTACA ORF 2240
13, CTOTATCAGTCGAGOTATA ORF 2373
14, ATCAGTCGAGGTATAATAA ORF 2377
15, TCAGTCGAGGTATAATAAT ORF 2378
16. ATAATGGGTCATCAACTTA ORF 2382

In another embodiment, the present disclosure also provides compositions useful for
inhibiting cancerous cell proliferaiion. Such compositions may preferablv comprise &
small interfering ribonucleic acid (siRNA) for inhibiting the expression of protein
encoded by SEQ 1D 17 or an isoform thereof or a polypeptide comprising the said SEQ
ID No.18 in 2 cell, wherein the siRNA comprises at least 2 sequences that are
compliementary to each other and wherein a sense strand comprises a first sequence and

an anti-sense



comprising expression vectors containing the said nucleotides, including
nucleic acids encoding sequence ID 1-16, in one emhodiment, the
disclosure provides a novel method of inhibiting cellular proliferation of
cancer cells which method comprises the step of delivering to the cell a
composition comprising a nucleotide selected from SEQ [Ds 1. to 1.6. The
said nucleotide. sequences may be preferably cornplexed with a. cellular
uptakesephancingcagenpands mayrbedetivered il aprarsountand whderis
senditions suffigientfa.enter thes:cell, thereby. iehibiing, cancerous celliqe

=growth/ proliferation. In vet another embodiment, the disclosuré provides
SHEVET THEAGE SFBrOTOtING ApoBESYIE wWHith HhetBEREGHBHEES e Sp
@fEﬂeimermgmie:masjmmmmpnt@l ng:istalln mi;etfsaﬂglrﬁ bamm{em@am&
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an rsotof“m thereof or a polypeptideé comprising t e Sai in
reiinwiversinthe SN | comprises at least 2 sequences that are
complem s tarn to each other and wherein a sense strand comprises a

a‘ﬁrsirﬁegusma@nd i@d@&l@:@%%&ﬁﬁﬁéﬂd GRINPIISES @ SETanchseguUenasar

1oing 2 tealon, . co npicallen aity, which s subsantally ..,

}JI'OE;; a0y Lar Ci {‘9 10 uom e i
om Iemenfary o atléas apar of an ﬁﬁ,& 808
Wma@e stideseguencecssalettest rond SEQ ﬁf@?%géth@r%itﬁ%ﬂ sia

mRRiRLE el uptke,: ephancingReptide segment an a0t I ba.said..
nucleotide sequences luny he preferal v cornpiexed with a cellular

W TKE S AHENTI AGERt B Ay d?ﬁ‘ﬁ? PR USRIETSHH B AT ANy Tdere
conditiehg sifficientiocenterdhiezcelltandoic@us@mapoptosis. As is knows,,
gene silencing by RNA interference (RNA/) operates at the level of

m‘%@%&@%‘; s aasied for. destction with exauisite. sequence speciliGt,.

The scheme is shown in Flgure IA. In principle, any disease-related,
PN SBRjERERIE StREIe argat ForRNATIBASeh  RARIAP ity sTe
develpp-thisdhefapeutic.paiRntiakNtds necessary  tal ‘QE&Q%HW@Y(SL ofrotein

Inducing %]}'Q/ ?l%”!gqaf” Y S ol tab!‘e de'% “ﬁ/ Qr%’cem% B2 (Y id 550
prevents tra atlona expression o at ea It oft to pro em*enco e by

G Ipo 18 moa cell, wheretn the siRNA comprises at least 2 secuences that are
complementary o each other and wherein 2 sense strand comprises a firg sequence and
an anti-sense strand comprises a second  sequence comprising a4 region  of
complementarity, whieh s substantially complementary o al least a part of an mENA
encoding a polynucleotide sequence selected from SEQ X 17, together with an
appropriate celiular uptake- enhancing peptide sepment or agent. The said nucleotide

seguences may be preferably complexed with a cellular uptake-enhancing agent, and
may be delivered in an amount and under conditions sufficient tv enter the cell, and

cause apoptosis,

Az is known, gens silencing by RNA interference (BNAID operates at the level of
mRBNA that 1s fargeted for destruction with exguisite sequence specifictty. The scheme
is shown in Figure 1AL In principle, any disease-related mBENA sequence i3 a putative
target for RNAi-based therapeutics. To develop this therapeutic potential, it is necessary

to develop ways of inducing RWNAI by chinically acceptable delivery procedures.



18 or an isoform. thereof or expression of polypeptide comprising the said
SEQ IF 18. The sequences are useful, in accordance W6ith the inventive
method, to prevent expression of SPAG9 protein or proteins produced, by
polynuceotide sequences comprlsmsg SEQ ID 17 and hence cancer cell
growth/ proliferation. Thus the novel’'sequences of the disclosure that can
be delivered. to mammalian cells and consequently down regulate or
plock ex ressm of proteln encoded. b k 17 or an isoform t %_ereof
BY B poTypeptits domprais the ¥t %yﬁé;}*ib‘"’ DB hUS i aRother -
e?m‘m@d|me”ntnw@nt@odmwpeepﬁowdfewa«meﬁd@@@ﬁﬁsmgnsiﬁl\aaé\s Skapdb €.
of recoaniging any,QfhiQ dk-2. Lo 16 Farinhibiting cellular, growth of,.p,. .,

i.iferation kf can serous tissues by delivery of a therapeutically effective
SGETRTOr the" €4id STRNTASs 6 A'8te b HEEd therabt  Fhe Hiscrosieis
nowilbugireied Dy the following: examples-and:-digwings which are only
illustrative and not meant to restrict the scope of the din losure in any

manger. Ihe se(%g"égiv&g a%@ﬁ‘??%'xrlqm‘éam gs are.anpended; Eigure i

Is a. schematic representation of SIRN.A mediated tgene sﬂencmg Igure
PEFPEFIESERSIEXPression (f ploteriresmprising o SEQWRRS. 17 61ah 17

isqtoraT thereals & beiypeptide camprisinghesaih SEQ R} No. 18 in
human duns; cancer (A549) ceIII line. Figure 2 is a Western Blot anal sis
ﬂp&roteln e ressnomn hu unge cancer, %@ 549?}C eI -sate. Flggg 3

1 no -L‘"nmﬂ uf fCie szﬁ mv oc, ol s
is an indi |mmuno uorescen e an IS o human Ing Cane

gaitbline! cm&mth@mﬁ%ﬁgiﬁea@d cancericelswithhriovetreatet: of

%@ﬂ@&é&%ﬂ% ElgzyreAindicatesithe. Westernblot analysisiefthe human,
lung cancer (tn.9) cell line; in the presence or absence of siSPAG9.

Pigis B8 AHar SH}é’ FEEBBEHAGTiRe percentage of five or viable cells

among SiSPAG4- treated and. non-treated cells. Figure 6 represents the
ndirgetl immun oftwoidscence analy sisiof humanylung:caneeri:(AS549) cells

Jﬁﬂ %Ehﬁ RIESRDGELL {QB&%QF‘% 9&%@3@%3}5@ o %@tigsmwk}snm i any manner. The

following accompanying drawings are appended:

Figure 1 A is a schematic representation of siRNA mediated gene silencing.

Figure 1B represents expression of protein comprising SEQ 10 Mo, 17 or an isoform
thereof or a polypeptide comprising the said SEQ 1D No. 18 i human lung cancer
{A54%) cell line.

Figure 2 is a Western Biot analysis of protein expression in human lung cancer (4549)
cell lysate.

Figure 5 is an indirect immunofisorescence analvsis of human hing cancer {A549) cell
line comparing the siSPAGS-treated cancer cells with non-treated cancer cells,

Figure 4 indicates the Western blot analvsis of the human lung cancer {A548) cell Hines
in the presence or absence of 5iISPAGY.

Figure 5 1s a bar chart comparing the percentage of live or viable cells among sISPAGS-
wreated and non-treated cells,

Figure 6 represents the indirect immunofluorescence analvsis of human lung cancer

{A549) cells in the presence or absence of siSPAGY formulation.



WO 2006/092714 PCT/1132006/000448 6 Example 1: Determination of
endogenous expression of SEQ ID No.17 or an isoform thereof or a
Rpl%eéptidelcomprising the said SEQ ID No. 18 in cancer cell linesS
_ K (Pﬁ%ﬁr\én lung cancer cells) were grown in RPMI medjiﬁ%[%ﬁ(\)ﬁﬁ%éi’n)
supplemented with 10%fetal bovine serum (Gibco BRL), 50 units/ml
penicillin, and 50 g/ml streptomycin. The cells were maintained in a
PurkTamels 37 TRt SHEEES. S EaP L e Dl 51
theietpredbisrodbpradinanidede biFsEly DIt T86 B Tsofdrin sHerselbr
exprassion of polypeptide comprising SEQ ID 18. 10 The presence protein
expressed by SEQ ID 17 or isoform thereof or polypeptide comprising the

Sa'@«%@(h@nﬂa@ ingancerselsiyas gy Wdilb)’ﬁpﬁﬁeﬁ{edm_m (Invitrogen)
R e R T de SR e AR Yo DRSS o 50

i

hdirect Immunofluorescence assa etermine t
presgntetobprotein dbapsHsing SEDHYIN G 1 vnEiisbidim fhetder Yoiha
p%:me@ijg S LRMREIS mgrmm@e&&%@xm%& pf@tedadlr&z@am&ry@lljﬁgl)
indirect immunotluoreseence ass as ormed. rg probe
Witf#ﬁ%t%é%%gﬁ eéeeong]rgi“r Sé‘é’%i%%%\%%‘e l%clﬁlg%%%r% g% \i%%%rm thereof

or a polypeptide comprising the said SEQ ID No..18 and sybse Pentl_y
witH % SEESAF RIS IS SREITE A (Auoredc8n S8 EBn|ligate raPﬁl N
Thequesencelof fadrediente itlidatetttie eidogenotisuaigiressioniesrt
Proigineemprsing.S EQIRNSlfi oraviseiaratheseof or a polypeptide
comprising the said SEQ ID No. 18 protein in cancer cell lines (Figure 1B)

125 Example 3. Gel elealararesis.andpstern blotting The presence of
protein comprising SEQ ID No. 17 or an isoform thereof or a polypeptide
comprising fne S 3RJ0 New 18 AR mansiaiedied by ester:<P
blotting procedure wherein cancer cell lysate Is run on SAS o
powéérmﬂ@@é@gﬁ&mg the said SEQ I3 No. 18 protein in cancer ceils, indirect

immunofluorescence assay was performed. Cells were probed with antibodies

20 generated against SEQ ID No. 17 or an isoform thereof or a polypeptide comprising the
said SEQ ID No. 18 and subsequently with a secondary labelled antibody {fluorescence
conjugated antibody). The presence of fluorescence indicated the endogenous
gxpression of protein comprising SEQ ID No. 17 or an isoform thereof or a polypeptide

comprising the said SEQ ID No. 18 protein in cancer cell lines (Figure 1B)
Example 3: Gel electrophoresis and Western blotting

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
30 blotiing procedure wherein cancer ceil lysate is run on SDS polyacrylamide gef and

transferred onto nitrocellulose matrix.

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

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



transferred onto nitrocellulose matrix. Briefly, the protein solution was
diluted with sample buffer. The samples were then loaded onto
%?gzacrélamide gel. After electrophoresis, proteins were transferred onto

&' 56061092714 PCT/IB2006/000445 7 nitrocellulose mERbaiae/ 000445
Blocked membrane was probed with antibodies generated against SEQ
ID No. 17 or an isoform thereof or a polypeptide comprising the said SEQ
ID No. 18 and subsequently with a secondary labelled antibody (enzyme
conjuiareiah RsHIATFiRaHFd reHiBTn VAL i Al Wikr 059 BAB. 5
Westesnsbieeanalysis of cetbiysatessfriomevatiotrsidsamperiveiltnes! SEQ
demansiratedd SR EXPFRSSIeR@ISERIR N4 0ra isofalngdhereof
ora B%%%@PPQ%199%@%@%@%&&'%ﬁ%@stLPdXﬁ-. 18. Figure 2 which

shows a répresentative photograph of Western Blot analysis of human

lng gancer (AS49) cell lysate, 10 Example 4 Inhibition of BB »
expression of S it No. 17°or an isofgrm  thereof or ol}/(peptlde. ,
compHSnG e S SEOTBNY T8 PHBRIATSH oF RRORF FTASaer & A
genetalsstrBEEL for- cénSipue g iansoNA prRaGHE IR eaEHinGarR
inverted sepeatrafniclegtidesseguyencsyirom Seq. ID 1-16 of the SPAGY
into conventional expression vector containing 1J6 promoter. The
SISPAGYfer6£3MSacmk b lpnasdesigaed as andein 1688 5iGPAGERM
AGAJCTGAGLFGFAT AT A £h2MNJ T5s@ tedal is 21 mer. Target
sequence 638 Apa | S acer 9 mer EeoRI GCr0 CCC AGA TCT CAG TGG
ATA TAAA - TCARGAGAILTT ATATCC ACT GAG ATC T TTTTTT

r

GSAAT C 25 CCC GGG TCT AGAGTC ACC TAT ATT T AAGTTCTCT
AAA /;\r @I@r@\%%t;rgg é&&&r&ﬁ&% éﬁé@@ﬁa}égﬁ Eﬁ’@f@d cloning an inverted repeat
of nucleotide-sequences from Seq. ID 1-16 of the SPAGY into conventional expression
vector containing U6 promotor. The siSPAGY for 638 Seq 1 D 1 was designed as under:.

638 siSPAGY
20 AGATCT CAGTGG ATA TAA A {19 mer) TT so totai is 21 mer,

Target scguence 638

Apal Snacer 9 mer EcoRI
GGG OCC AGATCT CAG TGG ATATAA A i'TCAAGAGA TTT ATA TCC ACTY CGAGATCTTTTTTT GAATTC
25 OO0 GGG TOT AGAGTC ACC TAT ATT T IAAGTTCTCT 1AAA TAT AGG TGA CTC TAGAAAAAAACTTAAG

SiRNA 638 complete construct with Apa I site at 5* and EcoRl at 3 *end.

30 5 GGG CCC AGA TCT CAG TGO ATA TAA A TTCAAGAGA TTT ATATCCACT GAQ ATC T TTTTIT G.JS}ATTC 3’.
2 000 GGG TCT AGA GTC ACOTAT ATT T AA OTTCTCT AAATAT AGG TGA CTC TAGAASAAAA CTTAAG

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

& GO0 CCC AGA TCT CAG TGG ATA TAA A TTCAAGAGA TIT ATA
49 Reverss 638 (Oligo 2)
GAATTC A AAA AAA QAT CTC AGY GOA TAT AAATCT CTT GAA TTT ATA

One step PCR was performed and insert was sub-cloned into conventional expression
45 wvector containing Ué promotor.
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siRNA 638 complete construct with Apa | site at 5' and EcoRlI at 3 "end. 30
5'GGG CCC AGA TCT CAG TOG ATATAA A TTCAAGAGATTT ATA
TCC ACT GAG ATCTTTTTIT GAATTC 3' 3'CCC GGG TCC AGA GTC
RESFAYATT T AA GTTCTC'r AAATAT AGG TGA CTC TABARARARK
C'ETAAG 5' Therefore the following primers were designed: 35 Forward
638 %\%I%%o 1) 5' GGG CCC AGA TCT CAG TOG ATATAAA

TTEARERG AT RFR 8 Reverse 638 (Oligo 2) GAATTC A AAA AAA
GAT CTC AGT GGA TAT AAATCT CTT @AA TTT ATA One step PCR
was Fertbietrant s was SHERHEY hto EshoehtsRalxpiEdsion e
45 veeiorcontaidingUGmpromaten. WOHRE Q6827 1d-REHTIB2006/000445.
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cerVix 2E8IsTivEE! prystratBl kb hied s Ridviey, mipipaspesitdders EQ 1D 17
endeometsia; honresqpanarpagy et phacy HEy uly a3, placantay A aifhloyed
tes%%ree%?ecémﬁlctgbigtp J@tﬁ”c Jh&ﬁﬁﬁ@é/&r}g%aj RM%Q& %ed%z?iHHé’d below:
inhibited expression of protein encoded by SEQ Ilg 17 or anisoform
thereof or a polypeptide comprising SEQ ID 18, The siRNAs employed
wefersaiectdel from telbled A Bidallesaraple offalvassal perfofitedfigeat

desgsiosidelaw oL HNeR cellsaweraCultniad inRPMEHIaYiregeBon in

supaplemente withh109 fh?at Inactiv t(%d Fetal calf Sprum a d were .
wueﬁussgqe TUHT i 3 SIRNA piasmids were %}e ivered.using cellutar uptake-en agelng
grown in mm b ates, ror-si transtection in a%ueous edium, the

SIRIAIHtaSATIEY Rete Heliverber 1éindecEl Umpaistakelen hankinyd d8btides

1 ssegmdnitar fagenthidnmngegirdsdonl & tgEgomeentration of plasmidhBNAor -

_Waﬁg% yAaied-19rdNHPIRG:NS SXRIESHIN LPERRQY BN A4 52D dose
isoform thereof or a polypeptide comprising the said SEQ ID No. 1.8 and

fould T B Etd&tive in a dose

The reduction in the expression of protein encoded by SEQ ID No. 17 or an isoform

20 thereef or a pelypeptide comprising the said SEQ ID No. 18 using siSPAGY was

evaluated by indirect immunofiuorescence assay, gel eclectrophoresis and Western
blotting as described above in examples 2 and 3. Futher effect on cell viability and

apoptosis was also determined in the presence or absence of siSPAGY.

25 Indirect immunofluorescence analysis of cancer cells revealed a drastic reduction in the

expression of protein encoded by SEQ ID No, 17 or an isoform thereof or a polypeptide
comprising the said SEQ ID No. 18 to near background levels in the presemce of
siSPAGY as shown in Figure 3B, whereas strong fluorescence of SEQ ID No. 17 ar an
isoform thereof or a polypeptide comprising the said SEQ 1D No. 18 (Figure 3A) was

30 observed in non-treated cancer cells.

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

or a polypeptide comprising the said SEQ ID No. 1§ expression was observed in



dependent manner. The reduction in the expression of protein encoded by
SEQ ID No. 17 or an isoform 20 thereof or a polypeptide comprising the
said SEQ 11) No. 18 using siSPAGY9 was evaluated by indirect
Wittbiératescence assay, gel elegtrophoresis and Westgmﬂﬁ%%??&”ég
_ described above in examples 2 and 3. Further effect on cell viability and
apoptosis was also determined in the resence or absence f SISPAG
25 fhdirett W?ﬁ%ﬁ??ﬁo%%&%ﬁot QAAEE Eif cerce Ism‘r)e{‘?l((?el ﬁm na“?:lrf'—,llgqgtlc
" reduetioniin @hezmrmﬁﬁwbﬁbﬁ&)@wﬁeﬁ&@ﬁw@@%@mmm HOTYBFPARAC
isofQrpthereat @m p@dyp@pude scompising:thesaid, SEQ 1DeNese k8 ton-
near.bagkgroynd %?u 5up. 1 rugpRRGe Ol SISRALSAS SR In FlauiR

3B, whereas stron orescence of ID No. 17 or an isoform thereof
or 5\&&95@5&?&%@&&%%%9%@%% §%%%m7 18 Rt AFRlsdo
obgetyegtidenontremedicancBr@allsNin Webters Hlotandlysils, & drastie’
knagkeown, of SR, RN by aramiseiars. theterivhapolmantigestide
com rlsm’%qerS E%de Eggb:@ No. 18 expression was observed in WO
20(3 4 E 000445 9 siSPAGO9 treated cells, whereas the
untreated cells revealed no inhibition in the expression of proteln encoded
1y SEOEPNG. I 5oP GRTERTOHS TRetdor B a%BolyPEPHHE CURSPRSING
saifliSEED Neek8.(A¥ Showprinifigureddic| die Yere prdse its: non saneeted
Calrll,@@sapaﬁ]i%b prdlane &J@a&%’u&@%ﬁg@a&@@bﬁ@gw gelschdane. Iy ﬁh@
ce exhibit expression otein encode ID,No. 17
ol RGP oo e e e 2t e e o
wh éif@ﬁltﬁéfﬂl’&ﬁée@ @@Wg@éd%ﬁéﬁdwdémﬁ%rw TPt o e 31
1 SSEQJ P evele/ cotast inafassnthercof ht aupolypepiide caomprigingptie said
SEQIDAE, M el ianilivuas Asteiraiedaising e Misldye Buresgein

diacetate (FDA). Fluorescein diacetate (FDA) and prop |d|um |od|de m%

werld AR i eabEhhpl “ﬁlﬂfén.@ﬂe&%tﬁﬁé P S JHoetey
obsgniskithifougtikeflisoresvert filtbruTHe cells that appeared bright green
(FDA) were counted and recorded as live cells (Figure 5).

20  Apoptesis indicator assay may be used to recognize cells dying as a result of apoptosis

LAy

rather than accidental forms of ceil deaths, siSPAGY freated and non-treated cancer
cells were exposed to two fluorescent dyes: fluorescein diacetate (FDA), which staing
cells with intact membranes, and propidium iodide (PT), which characterizes cells with

compromised membranes.

The presence of apoptotic cells was confirmed by staining with propidium iodide. The

induction of apoptosis was not due to any toxic effects intrinsic to the siSPAGY

formulation. This was evident by the absence of apeptotic cells in cultures, wherein no

siSPAGY was introduced. Figurs 6A represents live cells stained with FDA and Figure
30 6B represents dead cells after siISPAGY formulation treatment.



The cells were then observed through a rhodamine filter, and cells that
appeared bright 15 red (PT) were counted and designated as the number
of dead cells. To determine the total cell number, cells were observe
U Y8 dArd light. The percentagge of live cells is showh i’ {ﬁ%G‘E"OP 0445
. chart of Figure 5. The non-treated cells were live, whereas viability of
SiSPAG9 tr%akeglgells IS reduged to F\Qout 5%. 20 Apoptosis indicator

assay Ay 88" RS GhiZe EaHE W ing as a result of apoptosis

- rathgrthan.aecigental forps nlkceh daaths: SISRAGR dreated aneils of mor

nonort*xr eated ncerlzg ”S ere o seﬁe eqwmtt%ol?flwg ?entuq%en without any
fluoresceln diacetate ) W c iding "cells membranes,

andPropiditreision sl (PWI‘W@WEﬁ%enzes cells with compromised
membranes. 25 The presence of apoptotic cells was confirmed by staining
wittBpedpidiom iodide 0Fhe airderction ofedpoptasivswageriat dutied anyioxic
effects/irinsic!e. he SisRAGS riormiadion: Iﬁiﬁlé/y&%r%\éiﬁﬁfﬂlhbydth% either |
e Aunely G EP L5 GUINES SIS NG SISEAGO S sows e
mtroduce igure B represents Irve cells starne with FDA and Figure
1030 e‘féirep\ré%éﬁfsraea%éwé EReFLSPRCIRSFhNIRS O PRt W d
20068274 AnPSTA 200640004 4500 Bxample«d: (A garosendiet|ayngndure

formuiation, sIRNA My ke delivered bvioslibased-ormMuatiRsm was added
Established cultures of cells o tumo[meégrn may_be overc?rkld with an

agafos8ilpBStmERS IR AYEI FSFMGTABEHR withdut 2ny 8 advirdeBHEWs sh
cellegiatyititiporoprdiiferati SnmBritstly  deepsmetind ivsihragarowecivess 188~
1for ﬂgﬁt‘:@ﬁ@ pgslay m@rﬁd@qtaﬁﬁbk&ndgﬁ%e&)érm 6else, Te: preparadellss

for & ﬁa‘!ﬁc@ Weéee% Beultured, Ito gither 9@&‘1“9&'59111% (W@L'm
plat allowed to esta normally in culture fo 24 hotrs

meéﬁ%‘é@‘ t‘Heh“‘r?é‘?ﬁc‘}r}%éP“&ﬁ‘r&P frfectiaiiel bl Arpietied GiEe WithBptintsar

mediutficand cavertaith witlvimmditen agarose, The agarose was allowed to

set at ambient temperature before incubation at 37C. Finally, normal
ztantibiotjcifeepmelculturemedivmonasSiladded gel-based delivery of inducers of

RNAi to human epithelial cancer cells. Topical induction of RNAI opens an important
new therapeutic approach for treatment of human diseases, including cervical cancer and

other accessible disorders.



to each well, and the cells were cultured up to 72 hours. For preparation of
agarose/liposome/siRNA formulation, agarose was diluted with
preprepared siRNA 15 liposomes prepared for routine transfection. After
careful mixing, the formulation was applied to the cells as for agarose
alone. A formulation of agarose/liposomes (without siRNA) was also
tested and found to be equivalent tg agarose gel alone in terms of lack of
weeaffegton cell growth and viability. 20 Thus, the applicant demonstrates
successful topical gel-hased deliver W cers of RNAI tg human . ‘
L. epithelEP LalUBr G PROBEAT fa CaiHor RNAT JPRRSIAR MmBHEARTS AR 2
proifieranedtc apsoady for teatriseftofiiwmdnndisedsas] péludingiceovipalsing

cer.and other, accgssible disorders..11 WE CLAIM: 1. |
SE AL eng TR A (SR ToT TG WSS LS dfgr SEQ 1D
NOprotefit @ncbdién IytiBE @d Doiiplomantispfornatiertofiang edlb@inda sense strand
olypeptide comprisi 1D, 18, rej ' o]y (o
B LR QLB SN T e
cmmﬁmgmmﬁaryqﬁcememhéﬂ@md\%@réwa@mg‘@lﬁtrﬁﬁdplémﬁﬁﬁ@e@ at least
a plISLEGHUERG AL AN AN RENSR; SLran(l CRPRISASS 669N SRAMERCEe said

comprising a region of complementarity, which is substantially )
siRpEhipemeas) Yo htacastespparng B IRRISSeontER dlcidotior isoform
theRBIUEBE QMmN (b I &% dwbsrgindhe said i$IRNAuRRN contact with a
cell expressing protein encoded by SEQ ID 17 or an isoform thereof or
expression of polypeptide comprising SEQ ID 18 in a cell 2. A cell
2. comprisingotheraiRNA ©firiRimet cBid vector comprising the siRNA of
claim I. 4. A pharmaceutical composition inhibiting expression of protein
encoded by SEQ ID 17 or an isoform thereof in a cell, comprising the
. SiRNAvedelaionipiogathie withva «wlldlar Uptake enhancing peptide
segment or agent. 5. A method of inhibiting cellular growth/proliferation

comprising the step of delivering to the cells in culture the composition of
4. claim $harmaceutical composition inhibiting expression of protein encoded by SEQ

L2

ID 17 or an isoform thereof in a cell, comprising the siRNA of claim 1 together with a

cellular uptake enhancing peptide segment or agent.

5. A method of inhibiting cellular growth/proliferation comprising the step of

delivering to the cells in culture the composition of claim 4.

6. A method of causing cell death in culture which comprises the step of delivering
to the cell a composition comprising small interfering ribonucleic acid (siRNA) for
inhibiting the expression of a protein encoded by SEQ ID 17 or an isoform thereof or
expression of polypeptide comprising SEQ 1D 18 in a cell, wherein the siRNA comprises
at least 2 sequences selected from SEQ ID NO1 to SEQ 1B NO 16 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 1D 17, together with an appropriate

cellular uptake-enhancing peptide segment or agent.
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. 6. A method of causing cell death in culture which comprises the step of
delivering to the cell a composition comprising small interfering
ribonucleic acid (siRNA) for inhibiting the expression of a protein encoded
by SEQ ID 17 or an isoform thereof or expression of polypeptide
comprising SEQ ID 18 in a cell, wherein the siRNA comprises at least 2
sequences selected from SEQ ID NQI to SEQ ID NO 16 that are
complementary to each other and wherein a sense strand comprises a
first sequence and an anti-sense strand comprises a second sequence
conmipwisirigseriegion ofzicomplementarityywhich is:substanmtiaflyu! in inhibiting

a:eil%?arp QL@@%%%@Y&%%%&{%@?&%@Qﬁ?{%9(1 AnggQPRNA encoding a polynucleotide

sequence from 7, together with an appropriate cellular
uptake-enhancing peptide segment or agent. 12 7. Use of siRNA of claim

8. K for; pr %9%?5’4‘9@%% %L%%@?%%@M%%"e‘éiﬂ@a%t]MFE@u&?JJ}@%mmlfmm testis,

grotivth/proliferation ofcancerous tissues. Y. Use as claimed in ctaim 7.

kidygherétr theEantelotit tissu @s e setettad- o tastis 1 daeiel cltertsurmary
biaMETVOUS HissUesieY . RIUIAN. . Colon.Skin.suadsplaceniaastomash; .

urinary bladder, ieukopheresis, breast, vulva, pharynx, placenta, bone,
prostate and liver. WO 2006/092714 PCT/m2006/000445 1/2 SEQ ID
NO:17 Nucleotide sequence of SPAG9 | gacaacttga gctgaaagcg
aaaaactatg ctgaccagattagcagactt gaagaaagag 5 6laagcagaact
gaagaaggaatataatgcattacatcaaag acacactgag atgatccata 121 attatatgga
acatttagaa agaacaaaac ttcatcagct ctcagggagt gatcaactag 181 aatccacagc
tcatagtaga attagaaaag aacgccctat atcattagga attttcccat 241tacctgctgg
agatggattg cttacacctg atgeteagaa aggaggagag acccctggat 301
ctgagcaatg gaaattl:cag gaattaagtc aaccacgttc teataccagc ctgaaggatg 10
361 agctttotga tgttagccaa ggcggatcta aagctaccac tecagcatca acagctaatt
421 cagatgtggc aacaattcct actgatactc ccttaaagga agaaaacgaa ggatttgtga
481 aggttacaga tgcgccaaat aaatcagaga taagcaaaca cattgaagta
caggtagccc



541 aggaaactag aaatgtatct actggctctg ctgaaaatga agaaaagtca gaagttcaag
601 caatcatega atctactcct gagctggata ttgacaatga. tctcagtgga tataaaggtt 15
661 caagcactcc caccaaaggc atagagaaca aagcttttga tcgcaataca gaatctctct
%Q%anééct gtcttcagetggcetcaggegtaataggagatgtggatgad ghdbeaigatt
781.tactaggaat gggtcgggaa gttgagaatc ttatattaga aaatacacaa ctgttggaaa
841 ccaaaaatgc tttgaacata gtgagcaatg atttgatagc aaaagtggat gaactgacct
90191979 3R PANAINGIEFAR H98QaR B GYIcCtglgaa geaagecaaa
ctgaaactag 20 961 aagaaaagaa cagagaattg gaggaagagc ttaggaaagc
icgggcagasgeigaagatgai2kcanggraasgaguasaayaigacgatgata
@tgatatt@caw@aagebwg?a tspebget %98‘1%?6@@@@@1@?%@?@@% cgtgttctca

tggage‘%éé% gﬁ?ﬁﬁ an { TIHE gt i ﬁ;iii‘ig
ggaagilottiafdsal: A c‘%fgg‘% afceat

ccatgo%ggag éég%gctcct 25
101261 caagiaacae @ﬁ@é@@ﬁ%@%@ﬂ@%@ﬁm&@@%&a@tmm
gcacceacgigd 324 etcatgttacteepiecit:aagassagag geaygtaectt atctcagcetc

cctgg%@gﬂ%&%@1@@&%@@@%&@&&1@%@%&@@%@@&%@%@% tagtttagcc

tcacg 5Ly é@a % { fa %a EaBatgt

ateaic tetacioct & c‘
1jcaga %% cHoladag. Lot
agtacaga Wg&%@&@%g@%g&gt%
CCtgtgG@t%%@ﬁﬁ@@ﬁ@@éﬁ%@g@@ﬁﬁﬁﬁ@@ﬁa&iﬁ%a@@t@@@@&& gctgtggtgt
gctgttg’gagcmamgatcgt@gagmwm@Wgamtgataﬂ@@ﬂatﬁ@gtm@t tgttggagca
agtgta a@a&gw@%@iﬂ@ Salyea FPT Sy ey A cgaagtgcc
bt AR
Hoagiltge a@@ o e
ggagtigand, AdicaAdRad, %9 e
gcactqahtﬁggggiag@gg@ga gggggg%@gdg@g@gg@g 1921
acagtum&&gﬁgtggg@@&@ﬁ@ﬁ@tca&g&@eﬁaggg@mg@@gﬁa goigeacgag 1981
Zfaaacag?attaagwtgcaggwgaagag@mgagmcgg@@&g@t&g&@@aﬁgcatctt
2041 tadtejersieat e@%@@@a@@@uﬁéa&j% G alGHRsRCERERGtta

ggaggeaice s108 e Eéﬁqaa 5 g%%@é&%%‘%%g @%c cacttceect

agtac%lflé ﬁggggﬁl,

cﬁgaaa@tﬂgu &%@ﬂg@&gaattta cctgtgcctg totatcteag acctctggat asaaaagata
1621 cafcaatpaa getgtgetat gotgttzgag teaattiate tgglgggang accagagaly
1681 gtggttetgt tgttggagea aglatalttt acaaggatet tgotggtity patacagaag
1741 geagtanaca gogaagigoo teteagagta gtitagataa gttagateag gaactiaagg
1801 aacagcagaa ggagtiaaan aafcaagaag aattalecag totagtitye atotglacea

35 1881 geacteatte ggotacaaas gticttatta tigatgetgl tcaacotgge aacatectag
1921 acagtitcas tetitgcaac teteatgtic tgtgeattge aagigtgeca ggtgeacgag
1981 azacagacta coctgoagga gaagatettt cagaatotgg tcaggtagac aaageatett
2041 tatgtgzaag tatgacaage aacagetcag cagagacaga cagecigtia ggaggeatea
2101 cagtgpttge ttgtictgea ganggigtega cgggagetge cacttcecot agtacaaatg

40 2161 gtgettetee agtgatggat asnccaccag aaatggaage aganaatagt gaggtigaty
2221 aagatgtice aacagoagaa gaageaactg aagetacaga agggaatgog gegtoagoly
2281 aagacacagt ggacatcico caaactggeg ictacacaga geatgtettt acagatectt
2341 igggagtica gatcccagaa gacotctece cagtgtatea giegaggtat aatasiggel
2401 catcasctta gpeaactgee tgaagtocac aaalaaaagg aaccaaaata atcteaaaca

45 2461 gicasaagat ttocactaat agiglcact gigptggatt anaagatace tatteitgtg
2521 ata
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2221 aaaatgttcc aacagcagaa gaagcaactg aagctacaga agggaatgcg
gggtcagctg 2281 aagacacagt ggacatctcc caaactggcg tctacacaga

cat tctttacagatcctt 2341tgggagttca gatcccagaa gacctctece tatca
g/ d t"ﬁf dataggggt 2401 catcaagita ggcaactgggtgaagtdccaérg%&fg’ggléﬁg
aaccaaaata atctcaaaca 45 2461 gtcaaaagat ttccactaattagtgtcact
gtggtggatt aaaagatacctattcttgtg 2521 aka WO 2006/092714
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