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BACKGROUND OF THE INVENTION
15 Cancer is an aberrant net accumulation of atypical cells, which can
“result from an excess of proliferation, an insufﬁciency of cell death, or a
combination of the two. '
Proliferation is the culmination of a cell's progression through the cell
cycle resulting in the division of one cell into two cells. The 5 major phases
20  of the cell cycle are Go, Gi, S, G2 and M. During the Gy phase, cells are
quiescent. Most cells in the body, at any one time, are in this stage. During
the G, phase, cells, responding to signals to divide, produce the RNA and the
proteins necessary for DNA synthesis. During the S-phase (SE, early S-phase;
SM, middle S-phase; and SL, late S-phase) the cells replicate their DNA.
25  During the G; phase, proteins are elaborated in preparation for cell division.
During the mitotic (M) phase, the cell divides into two daughter cells.
Alterations in cell cycle progression occur in all cancers and may result from
over-expression of genes, mutation of regulatory genes, or abrogation of DNA
damage checkpoints (Hochhauser D. Anti-Cancer Chemotherapeutic Agents
30  8:903, 1997).
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of the two. Proli ferg}t’%gn.i s .1 ulmnation of .a.cell's progression
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through the cell cy ?té"stﬂhtgPWbﬁ?%ldFﬁearaiRﬂllé?”é‘i’l"‘lﬁfseaﬂ‘é“céélt af #Af% two

cells. The 5HpmjémilRg es celRQVeissdvie aEeBiocEi‘erEo;thrQ A&a 1195:9551964, and M
During the Go phase, cells are quiescent. Mdst cells in the body, at any

one time, are i RYRAPLS Qeggrcleqsides #g renored dat hindselecialy to nycleigefids ng t o
signals to divi ggaghk FURBNIS7IBNS 306k) 3QpeddiOLFuP pR&SS fe¥ of 47 DNA
synt hesis. Duri ngB. he S-phase (SE, early S?p_hase; SR/I ‘m ddl e S-phase; and
SL, late S phasé)BiphEhem|374:363p9.i183Dend tespecifimauciens priginniraggiantegt phase,
proteins are el g atieidcRe BRIHAL] 15 YoMV IR | ng the
mtotic (M phagg,CHI?hjgﬁédg??ﬂdig\g?ggsw?@t%%\I\%ﬂ’fgggﬁ%ﬁ Ioge sr?éﬂ%&l terations
in cell cyclié progreSuitheticodT bese sequétices aotteiningagurnitey (Gleand varfabbem
over - expressi on [ I r nes,. .0 rypgat i on of
DNA damage che%@é%xg%tg g%ﬁ@%@&@%ﬁﬁ%&qgﬁt(ﬁ %%%glg ig’rﬁ)g I‘\’g%a"g%ﬁ{ I c Agents
wherein the number of bases is >20 (Scaggiante et al. Eur. J. Biochem.

252:207, 1998), are reported to inhibit growth of cancer cell lines by sequence

specific binding to a 45 kDa nuclear protein, whereas GTn, wherein the
20 number of bases is <20, are reported to be inactive against cancer cell lines
(Morassutti et al. Nucleosides and Nucleotides 18:1711, 1999). Two
synthetic GT-rich oligonucleotides of 15 and 29 bases with 3° aminoalkyl
modifications are reported to form G-quartets that bind to nucleolin and to
inhibit proliferation of cancer cell lines (Bates et al. J. Biol. Chem.
25 274:26369, 1999). The synthetic 6 base TTAGGG-phosphorothioate, having
a sequence identical to that of the mammalian telomere repeat sequence, is
reported to inhibit proliferation of Burkitt’s lymphoma cells in vitre and in
vivo (Mata et al. Toxicol. Applied Pharmacol. 144:189, 1997). However, the
synthetic 6 base TTAGGG-phosphodiester is reported to have no anti-
30 telomerase activity (US Patent No:5,643,890).



30 8:903, 1997). 11 June 2004 WO 01/ 44465 PCT/ CAOQ 01467 2 P?I L ke cg&ggr
cells, nost normal cells cannot proliferate indefinitely duettot%pr s
termed cel lul ar senescence. Cellular senescence is a programmed cell death
response |wadiagisso growh arrest of cells (Dinri et al.PCPCacoothért| . Acad.
Sci. USA 92:20, 1995). DNA danage, exposure of colon, 5 breast and ovarian
cancer cells to toposionerase inhibitors and exposure of nasopharyngeal
cancer cells to cisplatin are reported to prevent proliferation of these
cells by induction of senescence (Wang eB al. Cancer Res. 58:5019, 1998;
Poele et al. Br. J. @@ﬂ%ém%@éﬁecté@eﬁimﬁa@}u%gt&s fibd ﬁ%%?r{ﬁ&b?kdl%? are

pol yani oni ¢ sequences that are 10 internalized in cells assov et al.
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nunber of bases _is <20, are reported to be inactive agai nst, cancer cell

lines (Mor assutdA ditogligonyrlqoserapldensth fpemsnls &6 theyresult gt activation 989) . Two

synthetic Ghpri ehddpeh@RRHIIANAELENPhic hO Nibtte 284:595366804 t h 3' ami noal kyl
nodi fications are reported to formG quartets that bind to nucleolin and to

i nhi bi t proliferati ofatmasesdavsiinaspartyl-speeific Brateasethayg been impligated Chem  2s
274: 26369, 1999&}«@&@%{3& 'i}?glb% &uaaésfﬁﬂ;/}%gm?%%%h'mtc%s agdV! N9 a
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sequence identical _ e mammal 1 an telonere repeat sequence, is
reported to inhifsndy pamsisisfof etleasd fousteerBigtated aysigine jaspaphibprateasels| dllithe vitro and

in vivo (Mata i C | ; , .+ HOowever,

the synthetic 2’ aseg °§%@c@°€ﬁ§2§4}9§{&3§¢ rﬂtﬁg%g%ﬁgéﬁﬁge@ﬁe ﬁ% anti- 30

t el oner ase a6t i active-{itdSnét @vhen Ko: BicshBn.SBi0phys] ActhulBse6A6041980) 04 44465

PCT/ CAOQ' 01467 3 C%el c ceaaetsh i s g{ef.ec(#]ed %%ﬁri nmune- mggl%lazt ors .tﬂ%i pr onot e

apopt osi s, and BB EEAES AR RRIea 2y ) Inagtv e Tqeleimes (hal a6 4oLy

| eading to cel | foleawihg cleblapeit ehspase speeific dhkéavigersited 9OGienl@ViBiochih. Cel |

B6: 323, 1997).  4RORLOSL S, |5 3D 74Bh) 5SS IS BRRSSSSElaE 20t e 200
with regulatory molecules for activation (Stennicke et al. J. Biol. Chem.

20 274:8359, 1999).

In addition to their role in apoptosis, caspases are involved in

activation and proliferation of B and T lymphocytes, in cytokine maturation
during inflammation, in differentiation of progenitor cells during
erythropoiesis and in development of lens fiber (Fadeel et al. Leukemia
25 14:1514, 2000). With respect to B and T lymphocytes, caspase 3 is processed
during activation of B lymphocytes and of CD4 (+), CD8 (+), CD45RA(+)
and CD45R0O (+) subsets of T lymphocytes (Alam et al, J. Exp. Med.
190:1879, 1999). Moreover, stimulation of T lymphocytes by mitogens and
by interleukin-2 is associated with activation of the caspase pathway and with
30 cleavage of PARP (Wilheim et al. Eur. J. Immunol. 28:891, 1998). With



5 changes that include condensation of nuclear chromatin, cell shrinkage,
nucl ea? di sintegration, plasnma nenbrane bl ebbing, and t]R]e fLB?‘?ra?tqr]oo% of
menbr ane- bound apoptotic bodies (Wllie et al. Int. Rev. Cytol. 68:251,
1980). A nvi0eaid#@s hal | mark of apoptosis is degradati on 8€TACAeN/ad? ' s

nucl ear DNA into oligonucl eosonal -l1ength fragnents as the result of
activation of to endogenous endonucl eases (WIllie A Nature 284:555, 1980).
Caspases (cysteine-aspartyl-specific proteases) have been inplicated as
key enzymes in the execution of the | ate4stage of apoptosis. The caspase

fam |y consi stsQbedto tBatShes! \ i 6d . ) {ensos.
Al'l the caspasésﬁ‘(ﬁ:onqt a)?n aescgar%g%srg\@/’ggﬁ%&éie %%m%?r%”g&%&r&g%rﬁ

pent apept i de 15 agtivateddl ympbogyissi(Pospmaive at ab. Erp-dei Ras. B4Ry 998penc
1366: 139, 1997) fofb‘thengfmggsiﬁé HIRARERiA Bf %Hé‘é&&?ﬁﬁa%u%? i€
ol Tow ng cl eavag S

proenzynmes that are activated e at caspase-specific
cl eavage sites {[erirukingd6 @hanghétil. J. BlidpOham. 28311344, 3688)1 3With 18P} toor as

i nactive enzyne L equl i at | j £ h _requl.at.or | ecul es for
activation (ét e?i i cgéméesﬁs’ gﬁ’%‘f ?a%@\?ag]f)ﬁ lscﬁg%vgg ?ﬁ%&%@’%’g&%ﬁ%@} an4 n

addi ti on to thehas beeh ehawn apoplutstd GATAAL pamelzarcregulatoriroth dritcialdes | vat i on
and proliferatign of B and T | ocytes, | t.0ki n turatio during

i nfl amation, i ﬁled}infl%q't’é’ﬂtqfa W@Pr Pﬁ@@nﬂ"j{é & efts"“?’d 3tWE Joér hr opoi esi s
and in devel opmep9)of | ens fiber (Fadeel et al. Leukem a 25 14: 1514, 2000).
Wth respect to B and T,| hgcyt es, caspase 3.is processed  during
activation of B | ymﬁ%@%sgssnﬁaﬁ’ﬂ ‘Eﬂmﬁlwr(%rf‘aldﬁtm%m orpsetiaagd ys ~ang
CDA5RO  (+) 18ubstdiated§ byl tHeyitaaeydye®m. Ahalivatdd MherophagtX Bnd WRRocytdP0: 1879,
1999). Mboreover, stinulatjon of rrtB_hocyt es by mtogens and

T ( by
i nterl eukin-2 i Brodushpioastvg 'WIF‘FPI%SC%P nelude, byt afenrot dumitedste qyikingsy and with

30 cleavage of @ARkine, W@, Budre Abt lidktdd to interRHMARIL)-128:§BLia, H#88) - Wth
11 June 2004 WD 01/ 44465 PCI/ CA0O/ 01467 4  respect fo cytoki nes, caspase 3
activity is necHsd@ll-Ropnd MiFalphease of IL-2 by activated T |ynphocytes

(Posmantur et al. EX{3..1 }edﬁ?eE-bo&%iaﬁ@ﬁeeﬁgaﬁﬁtivﬁ??%83}3?1%51&%&8%655i ng and

maturation of the pro-inflamuatory cytokine inte g et al.
J. Biol. Chdm trgdintidnand©98 vitroNuner cei pergingtwitlbdregs/intaubpagoes bene caspase

activation is i i [ | €SI, ST | &kl on d__has ke shown to
nodul at e GATA- 1?1‘5%0#‘3%?&321?3 {aé%% ﬂ%@?}a;ﬁ/ eﬁ?a%it g?’ﬁe ccf“él%??ngplanatr Hg%ﬁz’t uration
of erythroid pré2¥sors (De Maria, et al. Nature 401:489, 1999). Cytolysis

| mmune system At i v BHRErE S UL hator sityid o shebnTBg Bl ve
nol ecul es that whdl BRg M&lt66p67,1987)] indides dytboxizylt 4l differentidtioh Pkédnes,
' nel ude, bub, arg, 3%V acding 1456, 009 bromotes wiegabaryoeyte mathraiion Gelabashi

et al. Proc. Natl. Acad. Sci. USA 86:8953, 1989) and functions both as an

anti-proliferative factor (Mori et al. Biochem. Biophys. Res. Comm. 257:609,

1999; Alexandroff et al. Biochem, Soc. Trans. 25:270, 1997; Takizawa et al.

Cancer Res. 53:18, 1993: Novick et al. Cytokine 4:6, 1992) and as a pro-

25 proliferative factor (Okamoto et al. Cancer Res. 57:141, 1997; Okamoto et al.
Int. J. Cancer 72:149, 1997; Chiu et al. Clin. Cancer Res. 2:215, 1996; Lu et
al. Clin. Cancer Res. 2:1417, 1996) for cancer cells.

IL-10 enhances the effectiveness of vaccines in murine tumor models

(Kauffman et al. J. Immunother, 22: 489, 1999) and up-regulates anti-cancer
30  autoreactive T cell responses (Alleva et al. Immunobiol. 192:155, 1995).



I L-10, IL-12, and TNF-al pha. IL-1 beta reduces bone marrow cell sensitivity
to cytoreductlve drugs, 15 to radiation and to in vi tr o~ Ut ¢ pur gi ng
with drugs in autol ogous bone marrow transplantation (Dalnau et al. Bone
Marrow Tragski/aaks 12: 551, 1993). 1L-6 induces B cell gickfcb@sléAati on,
stinmulates 1gG secretion (Tags et al. 3. Exp. Med. 166:967, 1987), induces
cytotoxic T cell differentiation (Lee 20 et al. Vaccine 17:490, 1999),
pronot es negakaryocyte maturation (Ishibashi et al. Proc. Natl. Acad.
Sci . USA 86: 8953, 1989) and functions bagth as an anti-proliferative factor

(Mori et al. Bioche Q Res 257 1999. Al droff et
al . Biochem Soc. p%h? a%g‘)éf%m'i% ?@gk‘?'%é e%fyt%lfne Eg) gffs s. 53:18,
1993: Novi ck et maturatioptod ksukecydesGnd 1A thanstcrtion opin@riZionpgaaind, diat i ve

f act k t t | Res 997: t | Int. J.
o S e, 182 a0 Bive g xanetf adtpary (Sintrgt ol BERASN T ademy "L T

cin. Cancer RsﬁScléhclaélm 420,993@)5 Chén @ancRurmabbf Bamirol, 139@3@1993; t he

ef fecti veness of i@cmg g miI]lrlne t ynor Fﬂ? ﬁ}@éult n et al. 3.

| munot her . 22: NgEEings Bydiot Limited, to. agtivahon of spepific cytg ey eactive T
cell responses {AlvhGnaef néthral kilek M0R) 6dils ah3ndiBod 39 e anlllané eni€004 WO

01/ 44465 PCT/ CAOO 01467 5 _11-12, alone and in conbination with other

cyt oki nes, pronB'Eoé“é“St[Ré Opad Gt i on of | eukocyt es and i nduces the secretion
of interferon- gamma. ’I’NPalpha cadsel ABRbdiS Of §d§1dh§ﬁ16rsa(gbhe:0&rme"rré}ﬁkhﬂl ty (Stine
et al. Annals NY, Acade Sci ence 795:420, 199 Chen et al. Journal of
| munol . 159: 35?“’“1@9?)1 § ﬁ%) gensities pancenRslls to gepma irtiatigarindused on of
specific cypol ¥hdptosls (RABRIBO Y HIESCancRE RieY 349: D601 9 téﬁﬁ ro&ébtklb%ﬁe(NK) cells
and induction of the anti-angiogenic proteins |P-1 TNF- al pha
causes necr osi sTEIOYPrHrspLAelF Sompthy efteetsof a‘ﬁlneomsé‘ﬁégefﬁ%{D&Hl%‘teéélh 9: 158,
1991), sensiti zggn@ﬂgﬁ%ﬁﬁs lgntt@gﬁnmy rradi ati on-induced to apoptosis
(Kinmura et al. Cancer Res. 1606, 19993 and protects bone marrow
precursor cells fro#?ﬁéveéfmeﬁtml%ﬁﬂaﬁﬁ#mwlth%P@s agfathes diBetedntie et al .
Bone Marrow Tra t t1-cancer
t her api es, whet Eﬁg&tg’ﬂroggélgﬁﬁ%e& 3’%)"%‘?5? ﬁ%’é ’cyc‘]&{eiblgéfr s{)t,oglgnhl bition
of proliferati ons stimdationiod thedhmuposistesi, bave poven txbd lesed than askequate fohe | nmune
system have pr S I I tions.

Many of these tglelrggalla gﬁ%}lé& SM%Jﬁam egst%%é};qtgi eJ Qre ﬁ%f&%&aor t&ﬁgf}iaggnt adver se
side effects, raguﬁlf'mantradmsld@nﬁwts mésuhinmge\rekmnwnanﬁdmgrresxstance or

i rnrnunosensiti 4 tmosenmg o2 eE’b K gn eperl Eehg reci pient, Therefore,
there is a continu ng nee:? :or PIMy 20 net hods t hat
i nduce cell cycle arThséfote) thmeldsaa waﬂ;ﬂmng n&hi ﬁ:rtnopelo&:onfqmsaionmlan@f

y
i—+
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)

20 methods that induce cell cycle arrest in cancer cells, inhibit proliferation of
cancer cells, activate caspases in cancer cells, induce apoptosis in cancer cells

and stimulate cytokine production by immune system cells.

SUMMARY OF THE INVENTION

25 The present invention fulfills this need by providing a composition
and method comprising a 2 to 20 base 3°-OH, 5°-OH synthetic oligonucleotide
(hereinafter "sequence") selected from the group consisting of (GxTy)n,
(TyGx)n, a(GxTy)s, A(TyGudn, {GxTy)ab, (TyGxnb, a(GxTyab, a(TyGy)nb, wherein
x and y is an integer between 1 and 7, n is an integer between 1 and 12, a and

30 b are one or more As, Cs, Gs or Ts, and wherein the sequence induces a



cancer cells, activate caspases in cancer cells, induce apogtosis in ncer
cells and stinulate cytokine production by immune systemc £ dung Y OF
THE | NVENTI ON 25 The present invention fulfills this need by providing a
conposi ti owo taa¢#esret hod conprising a 2 to 20 base 3' - OH, PETIOBBY/EYSt het | C

ol i gonucl eotide (hereinafter "sequence") selected fromthe group
consisting of (GXTy),,, (Ty&)n . a(Gly),,, a(Ty&x)., (GIy)"b,

(TyGx) nb, a(GXTy)"b, a(TyGx)"b, wherein x and y is an integer between 1
and 7, nis an integer between 1 and 12,6a and 30 b are one or nore As, Cs,
Gs or Ts, and ' j ; 4465

PC s/ CAoo10146?@’8@??5&%%?2%3%grtoggglfﬁrﬁo?smhn oF indilfldh %gﬁgi(’g%%’é%f

i nduction of celnhibifjen ef ppliferstion, aptinatipn of easpases gnddnduciemef apaptosisin vat i on of
caspases and I ngshi Qils Gd FBORHGR bfosidkines BY tfufilykBfilfls Pr 0duct i on of

cyt oki nes by i mune system cells. A“conposition conprising a sequence and a
pharmaceutically 5 Acceppesifien camprisingi & saqwinet sindr 2 cphaomageuticaliyal |,

i ncl udi i ng. - ff ' h
cancer 11 tng aarsapote fier iRt fh AR, difGhe KinbBy: hffle

sequence t o i nduameec éh lancymbunt auffeetive to itrehi khet cqrcet if elfeathionn]. aThs vat e

caspases and i nduce tosis.and.Ln cancer cells . and to stinulate

Syot kine pr oduBRPBRCHEY and fispisig byl of e Savkmey findce sefl sxgfe este

unf ul }‘i |l ed Pegthhﬁlﬁth ﬁrb&fefﬁﬁdh,(aaﬁvagdféﬁ;ﬁ@éﬁhnﬂﬁﬂiﬂcd@ﬁopgﬁ@isiaﬁ@%éaﬁﬁﬁr cegnefit for
animals, includin umans. Acgcor di .Y,, it 1s an object of the present
invention is to“ﬂf?@ﬁ’&%‘ﬁé" cyé’gﬂ’ifdgf’@‘%ﬂﬁ“ by e emrer taddirsses g longeat a

di sease in ap amdfmeifulfilleg hetdiinthednedieHlBAs ankPprHiabd B inpRitatbeRinttige Present
invention is to provide a conposition and nethod effective to treat a
cancer. Anot her 2Bjalsginciylinghymansesent i nvention is to provide a composition
and nethod that i ndyegsdReReHGeaR Sbjebt Gﬁihhgmemwﬁﬁioﬁ%ﬁf ro¥detd1® Present
invention is to provide a conposition and 20 method that 1nhduces cell

cycl e arrest i ncempesitionandmsthns-effgpiivecto tespt 2 disease ssamninplyinluding 4 s to
provi de a corrpOﬁ%,hMgn and nethod that induces cell cycle arrest in cancer
cells. Another object of the present invention is to provide a conposition
and et hod 15hat i nhAbother gbjest ofithe presenninwéntivelid to pré¥videfrvotrdpesitiobarelt of t he
present inventi réﬂ{'oaehgct{%?v{rga? a %Errrposi tion and nethod that inhibits
proliferation of cancer celTs. ROt Rer obj ect of the present invention is
to provide a conposi Anotherasbitct ofthdyardsenhiaveritiof e pravident @&ipssition ael | S.

Anot her obj ect geﬂfoﬁ%ﬁ&n%%@e@seﬁe@%%@éfn%glls'.S to provide a conposition and

Another object of the present invention is to provide a composition and
20 method that induces cell cycle arrest in cells.
< Another object of the present invention is to provide a composition and
method that induces cell cycle arrest in cancer cells.
Another object of the present invention is to provide a composition and
method that inhibits proliferation of cells.
25 Another object of the present invention is to provide a composition and
method that inhibits proliferation of cancer cells.
Another object of the present invention is to provide a composition and
method that induces apoptosis in cells.
Another object of the present invention is to provide a composition and

30  method that induces apoptosis in cancer cells.



30 nethod that induces apoptosis in cancer cells. ;11;JUne,32804 WO 01/ 44465
PCTI CAOQ' 01467 7 Anot her object of the present invention is to provide a
conposition and nethod that induces apoptosis in cancer cells independent
of Fas. AnwOaf44ob] ect of the present invention is to preerdacsEieermposi tion
and nethod that induces apoptosis in cancer cells independent of TNFRL. 5
Anot her object of the present invention is to provide a conposition and

met hod that induces apoptosis in cancer cells independent of p53/p21.

Anot her object of the present invention ¥s to provide a conposition and

met hod that induces Ap@RL e%tbﬂh@ﬁx‘&%fin‘%&{tioﬁiétﬂf};?&@dbdaeé&n\}ﬁfs‘tigg%d"’af .
1/CIP. Another object of the present invention i's to provide a conposition
and 1o met hod t methodilns dslycessppntesis in cancer ealls dndepenident of Fdependent  of
pl5nk4a. Anot her obj : : : | [ St | -
conposition and net o%h%rﬁ%)ﬂéc?ﬁg%@g%%gg%%pgtlgﬁ’rdcvz%ecagcrﬁcpg)#lggfnﬁldependent
of pi16', 4. Anomtetroddlyt gulucesfapoptesipinganaet cdllyinslepéndentiof TNFRIr ovi de a

conposition and net i apoptosi s in _cancer cell.s i ndependent
of aspase 3015 Aot ot bles HUEERAPRLRRRY b BoSARpriiuisEn ROV Ge
conposi ti on and methetl ltiead irtdneds apoptosiein capeptells imiependentrod @83/p21.1 s | ndependent
of TG--beta 1 receptor, Another.object.of the present invention js to
provide a conpositi oft"dhE ‘%&F‘#&He ‘]Iff?‘sl‘:LllE PH@E'@E%“E;%%’{%&?"?H‘?S‘B% cells

i ndependent of hefwdnkat inddcadapepodineandndlie didepdidesiof pf1/4vae /0B S ent
invention is to provide a conposjtion and pethod that induces apoptosis in
cancer cells indepené@?fperdﬁ’legF ¢ RRESeQ} igyention Isdn prqyige afgmpopitige aidie pr esent
i nvention i got 0pRARitR iruCRAPOROdS RitaiRtcelHRidipgidbhial pasitdByat es caspases
in cells. 25 Another object of the present invention iS to provide a
conposition and net ABeherehiechefthe preseat inyenien issfoiprovidereempeaitipr andan ot her

obj ect of the PpRARANLd: HIBEsBHbtbsls IQalePUdId Sdp&abMOEpigen and nethod to
treat an autoi nmune disease. 11 June 2004 WO OE_JL 44465 PCT/ CAOQ 01467 8

Anot her obj ect of thAnghasbiect ofrtiepisenninvention igto @yivitie econgpits tndon and
method to treat a | ynphoproliferative disease. Another object of the
present inventi &wthiod thay ingnenpiapeptesivioepenst ealls indgpandentwf hasgased. t r eat an
infection. 5 Another object of the present invention is to provide a
conposi tion nd net ABeerebicckefithepresent nxeatign isgp provide a composition and

method that induces apoptosis in cancer cells independent of TGF-beta 1

receptor.
Another object of the present invention is to provide a composition and
method that induces apoptosis in cancer cells independent of hormone

20  dependence.

Another object of the present invention is to provide a composition and
method that induces apoptosis in cancer cells independent of drug resistance.
Another object of the present invention is to provide a composition and
method that activates caspases in cells.
25 Another object of the present invention is to provide a composition and
method that activates caspases in cancer cells.
Another object of the present invention is to provide a composition and

method to treat an autoimmune disease.



Anot her object of the present invention is to provide a céfpasetd0@d and

nmet hod to nodul ate T- or B-cell activation. Another object of the present
invention is to provide a conposition and 10 nethod to nodul ate progenitor
cel | mat ur WA @MA446AN0t her obj ect of the present inventi onPCICAG/pHEVI de a
conposition and nethod to nodul ate erythropoi esis. Another object of the
present invention is to provide a conposition and nethod to nodul ate
transcription factors in cells. 1s Another object of the present invention
is to provide a conposition and nethod 8hat potentiates the effect of

ot her therapeutic aganbthefsbj&ebf the prdidt HREntRAIISGIpréfidd dGnios®BAnd NVeNt i on
is to provide a conposition and nethod that potentiates the effect of

chenot _hera_peutiéneét&’éiﬁ?éwﬁﬁIE‘QPR‘@_FOIE"EFW‘@.diSGﬁ?ot her object of the present
invention is to proviadgthar S4EEPOSthE hREenfRfentiod i ﬁ%ﬁ%ﬁ%@%@t es the

anti-neoplastic effect of radiation. Another obj present
invention is tomsthoditetrest apdfpdiont i on and nethod that stimul ates cytokine

production by cells YA j e - resent
invention is to pr ov%gﬁlgle%ﬂérrpo& %?%%Jngﬁgenrrt@pg%@%%%vg@gs(fco:-mrﬁ%lgi)ggmfbI bet a
production by calethoddé restaniinflanmeationst em 25 Anot her obj ect of the present

invention is to provi LLi nd nethod that stinul.ates |IL-6
production by cells éggtth%re&?%@eé gr?}gﬁng%venn&%%tﬁ@pv& § RPRGPIPR ad) - o g et

i nvention is tonetoditdeocduleeiposBtdeb acthvatdomret hod that stinulates |L-10
production by cells qf the.,i system Anot her object of..the present
invention is to prov?‘&gﬁlgr %bé%ggg{ﬁﬂ’%ﬁngmem% l?f@tpﬁ%vd‘sjét%%npé’??‘% es |L-12
producti on hy celetivdad mokielateprageritayell fdturstibnJune 2004 WO 01/ 44465

PCT/ CAOO/ 01467 9 A ot&ler o&eﬁh of thi%K&r_esent i nyention is tocgrovi de a
conposi tion and met hOBOPREAYIES ph¢ Breseat iKpntion it 9 drRMdec ComposipR andof  t he

i mune system mMdRE moatlheGtytibpdities, present invention is to provide a
conposition that is sinple to prepare. 5 Another object of the present
invention is to provigethsr Qhischeithe prssent inmentionds tiprevide 4 sempesitien and t he

recipient. Thesgle%gt@h{@gﬁla@mag@}i?ﬁogﬁaggriggelg_nd advant ages of the present
invention wll becone aq?lparent after a review of the followi ng detailed

descri ption18f the disetherhirceefitbeipratent inserdion frcto pppidecresdmplositiomandl 0 BRI EF
T L euken a col | Somon A EPSNR (e eb e BRROGicante Bk 0 o or SEQ I D
NO 25. FIG 2. Caspaésotberabidcyefitheopresent ihuerition istopeovide ao@idpobidokand a cel | s
method that potentiates the effect of chemotherapeutic agents on cancer cells.
Another object of the present invention is to provide a composition and
20  method that potentiates the anti-neoplastic effect of radiation.
Another object of the present invention is to provide a composition and
method that stimulates cytokine production by cells of the immune system.
Another object of the present invention is to provide a composition and
method that stimulates IL-1beta production by cells of the immune system.
25 Another object of the present invention is to provide a composition and
method that stimulates IL-6 production by cells of the immune system.
Another object of the present invention is to provide a composition and
method that stimulates IL-10 production by cells of the immune system.
Another object of the present invention is to provide a composition and
30 method that stimulates IL-12 production by cells of the immune system.



15 incubated without 0 gg/m and 100 gg/m of GI SEQ | D Nd4:Joe B4 81, 82
and 83 neasured cytonetrically (A and colorinetrically (B). FIG 3.
Caspase activation in Jurkat human T cell |eukem a cells. (A) Caspase 3
activati onwWoWigess s i ncubated with 0 pg/m and 100 Vg/ nm pof/caodamase GI SEQ
| D NO 25; (B) Caspase 7 activation(a) and PARP content (b) in 20 cells

i ncubated with O pg/m and 100 gg/m of 6 base GI' SEQ I D NO 25. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON The present invention provides a conposition
conprising a 2 to 20 base 3'-CH, 5 OH ®ynthetic oligonucleotide

(sequence) sel ected Aﬁ&ﬁertdbgct&ﬁhgﬁ@sem HO&Hos i te%r&/ﬁde(a%oml'ﬁséiﬁonm{d TG n,
a(G Ty), a(.'l'.GX)g,;0 (GXTy)'b,,gHg yG ) b, a(GXTy)nb, a(TyGx)nb , wherein x
and y is an i nt 8odihat sirayates TNE-0y pradugtiondy cellefdbpimmenesggeml and 12, a
and b are one or nor ﬁn&ﬁerOgj%ct&sth@ﬁreégﬁtmw@'giﬁ)gﬁﬂoip%%ﬁdetsaec%ﬂu%%ﬂoﬁ nduces a

response selected fromthe group consistin ction~of cell cycle
arrest, inhibitthehissimple winréparati on, activation of caspases 11 June 2004 WO

01/ 44465 PCTLCACQO 01 : @;}q]' d f.apoptosis in cancer cells and
product i on oé cyt oki%giﬂl%;o%‘leicmmnéeﬂg%gl %&@PI‘%BP%’V&%%CSQPP? M conprising a
sequence and a fiabisnmnimaly cadid tp thenecipfehabl e carrier is adm nistered to an

ani mal , including a man Vi 5.cancer_ipn an a nt effective to treat
the cancer in the anfﬁqﬁ??ﬂq%ﬁqrﬁgﬂﬁﬁ’f?ﬂgeﬁ%‘f@@%sgﬁéfﬁgﬁf&d and
surprising abil idvyntivh will®eseiupparentafer Dby ¢Tahd folléWmbdedNéEst , 1 nhi bit
proliferation, i,nduce apgptosis an ctivate caspases . in cancer cells and
to stimulate cyfl?fﬁlﬂ@“pﬂ?%fgﬁc#% ?ﬂc}ibq andihepppanded qlaimsqdr esses a | ong
felt unfulfijpl ed need in the nmedical arts and provides an 1o inportant

benefit for ani ”%%I%F i.ncl udi B&% humans. As used herein the word "sequence”
refers to a 2 t&RIF BESERFLION OB THERIGEHRESheti ¢ ol i gonucl eoti de conpri si ng

A, C G and T bases. pifs 1USbrERERE TFub3CA Y BF Pk A HulAA T Eilkemia A8s ~ CC'

"GG' "AGI" and "CGI" refer to sequences conprising the nane ases

synt hesi zed i n Heybateswigh @ug/ml aad 10e/mbel] base CHSEQMING:25sponse” refers to
i nduction of cell cy 2 L hiBit bef i . i vation of
caspases and inguctilce)llrgﬁgf aé%g%%t%%%&??@ﬁ#ng@ﬁ%gp cg'%l FSC%gﬁ%h%B? Eﬁ\%@&ti on of
cyt oki ne pr éd8lucincubateshwithout A ere/mehasitl dAD giglmhisof GDSEQ TD0s:66,165) BI, 82he phr ases
"therapeutic tr y ’ ffectiive to" refer to an anount of a
sequence eff ect%\%ﬁﬁgéﬁsﬁggggocgﬁgaby(ﬁgng%l?es?t,n&T]m@Eﬁ t proliferation,
activate caspses andfliGaduCesmpoptivation i furkatrhmeran Toellllaikemth lls.ngi)at e

cyt oki ne produciion Lamune syst.em.cel.l s ed ein hr ases
"suspensi on t un%‘%sp eg%:llctlvgthodm in é%I?% 180ubaFed with Ooﬁg/'f'nﬁ and P&H pg/ml o%‘ Q Bade
GT SEQ ID NO:25; (B) Caspase 7 activation(a) and PARP content (b) in

20  cells incubated with 0 pg/ml and 100 pg/mi of 6 base GT SEQ ID NO:25,

DETAILED DESCRIPTION OF THE INVENTION
The present invention provides a composition comprising a 2 to 20
base 3°-OH, 5’OH synthetic oligonucleotide (sequence) selected from the
25 group consisting of (GyTy)s, (TyGu)n, a(GxTy)s, a(TyGx)a, (GxTy)ub, (TyGulab,
a(GxTy)nb, a(TyGy)ab, wherein x and y is an integer between 1 and 7, n is an
integer between 1 and 12, a and b are one or more As, Cs, Gs or Ts, wherein
the sequence induces a response selected from the group conmsisting of

induction of cell cycle arrest, inhibition of proliferation, activation of caspases



25 tunor nodel s" refer to primary or secondary carcinonas{9ry,sarggaas”. As
used herein, the phrase "chenotherapeutic" is any agent approved by a
regul at ory agency of ~a country or a state governnment or listed in the U S.
Phar macopowtioad1d¢46dt her general |y recogni zed phar macopoei 2CT/CANI@Ead7 cancer
in an animal, including a human. 11 June 2004 WO 01/ 44465 PCT/ CAOQ 01467
11 As used herein, the word "anti neoplastic" refers to preventing the
devel opnent, maturation, proliferation or spread of cancer cells. As used
herein, the word "potentiates" refers tdla degree of synergism that is
greater than than@aiutlioteoPaidpYdsis/inOfaneR RIAGEN brodRctih S58HIARLEHN, the
word "synergisnm refers to the coordinated action of two ‘or noré agents.
Adnmi ni stration JROMRE ¥sEREEl¥e anount of a sequence of the present
invention to an ani NMal ¢ohbKsisisH : reed thar i . nt that
prevents, treats or rrgl ?On?lg\%{l.%{gi g_gr&??gfg e isﬁ@fcetﬂl ?nagl,a g n%lfgcﬁ%lhgnaggg to,
cancer, 10 rheusesentabilexgamiariis pdminiserphée an aijabringliding dilmordehavimnd ast hm.

Cancers i nckudgancBtin raﬁndﬁg{eﬁfééﬁ%&fu

30 | .carci.no
fi brosarcoma, sarcoid carcinhona, ne anaone?,scgﬂrr‘ge%'rﬁlf clélrll%l’elrn?ﬁfhﬂlﬁg%cancer,

col orectal canbuman.r Eatnespavtes and cutpeising mbititsaof the saguemeso iejuancsth, basal
cell carcinoma fi6:.C r .. bl.adder cancer, .brain cancer, ovarian
cancer, is pr o§¥cg€§8 %:Sg’?l%}eu‘fi’}t If%%%%o& IINCE AREPRSSS ARd ART VAL CASRISCHINY | v ed
therefrom The tireenpdlstand tefstiemldty eytekine pfodactiarbe MERUAR ¥ydasn icalty eased by
met hods i ncludin but not Limt tQ, chem.cally nodifying the base, sugar
or phosphate bg‘gqfﬁﬁﬁsef’q%'f?e#“c‘éffﬁ@“ﬂﬁﬁ?‘ﬂ%%i‘ﬂﬁ%ﬁl afs Ghd GRS A al |y
anpl i fyi ng tihe aepieACRsefithngitalsigélidhg hhasm ds contai ning the
appropriate 20 sequences,, conpl exi né;"he sequences to biological or chen cal
carriers or couplingS ¥4 @@%@ﬁé@é {59¥eres Jefersyip @ 2de 20dpse Y\ 5t r ect ed
ligands or ant Oppgneetiéaghnantitite Sompidmg &) OJG BMET Bhsef0r € sequences and a
pharnmaceutical ly acceptable carrier are prepared by uniform y, and

e

intimtely 25 bringfhyssdnieseinsibs@bhierighonsn &L (6N CEGANGEhe' AGT"

phar maceuti cal | ynPeaePt RRE & $&Al&detS conk ﬁ,gw' S arriers
include liquid carriers, soli ccarefoi eﬂr?g or bot e. %E%eé&?%ﬁcar Iall%e%l are
aqueous car ff er 8tdeRon- aqueous carriers or both and include, but are not

limted to, aqgueous SUSRANRLERShe W:okd ﬁ'gngoﬁgcoﬂéfelgdW

) y 9 &{cti!n?oﬂ:elq %r&” S ons,
water-in-oil-in-water enulsions, site-specific enul’srons, ngc-re5| dence

emul si ons, sti chyessmphibitimsof prodifeetion, sttivesion rod cidpademnandBddctitd 6f1/ 44465
PCT/ CACQY 01467 gq?optosis, in cancer cells and stimulation of cytokine production by immune

system cells.

20 As used herein, the phrases "therapeutic treatment” and "amount
effective to" refer to an amount of a sequence effective to induce cell cycle
arrest, inhibit proliferation, activate caspses and induce apoptosis in cancer
cells and stimulate cytokine production by immune system cells.

As used herein, the phrases “suspension tumor model” and “solid

25  tumor models” refer to primary or secondary carcinomas or sarcomas".

As used herein, the phrase "chemotherapeutic” is any agent approved
by a regulatory agency of a country or a state government or listed in the U.S.
Pharmacopoeia or other generally recognized pharmacopoeia to treat cancer in

an animal, including a human.



nanoenul sions. Solid carriers are biological carriers, chéfmJoak 208dri ers or
both and include, but are not Iimted to, viral vector systens, particles,
m croparticles, nanoparticles, mcrospheres, nanospheres, minipunps,

bacteri al W1 0l/49466| extracts and bi odegradabl e or non-bi @éEgAadedée nat ur al
or 5 synthetic polyners that allow for sustained rel ease of the sequence s.
Met hods wused to conplex a sequence to a solid carrier include, but are not
limted to, direct adsorption to the surface of the solid carrier;

coval ent coupling to the surface of thellsolid carrier, either directly or

via a linking noietyAsandd herwd! 8O twos® UitineSplhict @@feﬁoﬂoylbl%{rerh'igﬁ%éo make
the solid carrier. Optionally, a 10 sequence can be stabili by the

addi tion of nonSF¥HPRMESE “F%‘HF%ODQBTOJJPC\%?@H%WW%WSI@I Bet hyl enesorbi t an

nonool eat es ( Tweens) aQhsdiyirdth ORE woftCHddtentiRELf Ak

i ncl ude, but are not |ursnter to, vvg EIPqega{)l nég%‘%“‘ Bﬁgéﬁrrgggstl g;%"fy

accept abl e buff&%lsﬁﬁf@mﬂquﬂe@ﬁw@mm&gﬂs i ncl ude, but are not
limted to, m ner al r r eof .
Optionally, gxm pi enfa‘ssq"rsréefly en’;’jﬂr}glwt%e Blglgld %%@%&h% ﬁérd“ﬁgrd %Ihtl cally
accept abl e carr|0étwm@euor@©gqm-:esent t he sequence to the respondl ng cells.
These excipients i nc n mted.t nti - i.dants, buffers,
and bacteriostats, %f/&}q‘r?gfb&e gﬁgﬁenﬂpﬂﬁng é‘ﬁ?%“eé'ﬁ%"%#}ﬁlefﬁ%m ng
agents. 20 One dnvenbmetcsmqamrrrad:s:xdamnge lagiinD isSé @ieespedli® Aeatnieht that

conbi nation w th other her eut| c daI L cl udin but not limted
to, chenot her aBSIFHE 54 ‘E H@hﬂﬁ‘tg g %ﬁ‘ﬂtémggﬁqttf’!rﬁaéf‘%bl al
agents, antiovi mdunﬁgﬂmtaﬂhﬁﬁs,llynmﬁﬁbtdlﬂérhwb &ﬂs&xﬁeﬂsaeﬁﬁﬂaésﬂﬁﬁh t CRhRBY -

Chenot herapeutl C %Feg{u i ncl ug gut are not limted to, anti-netabolites,
DNA damagi ng, 24" g fi3tA moybuitedite; squagousicel] sesginems, Sibrasarcomang, actin
depol yreri zi ng, sax@ﬁﬂwsahcm&hh bmtalaﬂ&natﬂ&ehﬁgﬁe&:%%@ Thhd) lcRhdet, NEblorelfer COA

inhibiting, purine in Iagl ting, pyrimdine’inhibiti nlg met’al opr ot ei nase
i nhi biting, CDKCSMMIT-HIER gcancgrﬁgq:s@g@ﬁr@gmg, Franenusi mglagamadibasalreslt i at i on

enhanci ng agent %arc&éma,uazﬁ]c?e@% cXiQePyléhﬂéxﬁéanE’&T G%P%Jcaléﬁirla]a]?’can&?m es of

adm ni stration includ but are not limted to, ora
subcut aneoud? t P&ﬁw leukgpigs dyraphomasnd axemtesﬁeﬂauvednhmﬁpqnen t oneal ,

intra- vesical, int r?ﬁ@ﬁﬁér@‘éhﬁl ’effe@tweﬁes@(;fee[ E@ciu r!enrtnr rmr a?l%%Sed

intra-dermal, intra-crania ntra-1esiona I ntbrya ocul ar,
i ntra- pul nonar y metheds mcblgmaalbut nphlﬂmmﬁo,p:hemimﬂy nmdfphgthermm, sivgat b N

cavities of the n uInDn I ressi on
into skin and ePHg 8%0?%6%3{'?0%1{&&8%5 PRICTBRY I:\éeof 3’6& 6%90?%1’1"1‘1'3? stration,
t he vol une per dmshfymg ﬂapsafuemcabhsmgbanﬁneﬂ)pﬁ%dts Qoritfigingl the &iprélakes nor e

preferably out 0l to er dose and nost prefera Iy about 0.1 to
30 ml per d%g Sﬂngecgﬁawe%ﬂ%osegmeﬁto lo@g’ﬁﬁle‘gr r??‘é"’ceésr%‘ij per dose

is from about OC&QﬂmIgothi:Oﬁqumbékgo tissue-type or cell-type directed ligands or
antibodies

Compositions comprising one or more sequences and a
pharmaceutically acceptable carrier are prepared by uniformly and intimately

25  bringing into association the sequence and the pharmaceutically acceptable
carrier. Pharmaceutically acceptable carriers include liquid carriers, solid
carriers or both. Liquid carriers are aqueous carriers, non-aqueous carriers or

both and include, but are not limited to, aqueous suspensions, oil emulsions,
water in oil emulsions, water-in-oil-in-water emulsions, site-specific

30 emulsions, long-residence emulsions, sticky-emulsions, microemulsions and



nmore preferably fromabout 0.01 to 10 ng/kg and nost prefeqaply dgpam about
0.1 to 5 ng/kg. The sequence or sequence plus a therapeutic agent can be
adm nistered in a single dose treatnent, in multiple dose treatnents or
cont i nuousWp Gifd$4¢8§ed on a schedul e and over a period of PCHEANPPAEPriate to
15 the di sease being treated, the condition of the recipient and the route
of adm nistration. Mreover, the sequence can be -adm ni stered before, at
the sanme tine as, or after administration of the therapeutic agent. A
sequence in conbination with chenotherag@utic agent is admnistered to an

ani mal havi ng castRmulsford) SYHAWAkripé hRCBiIbMBichDcdAb@NEHedi] caiekNr
anti-neoplastic ,effect, of the chenotherapeutic agent. Preferabl ?/ t he
€8,

anount of ther apetiand ighe. Bynathinet dimitedley visakeedter gysismsapaticles, 001 to
1000 nmg/ n2  or {{iehalRuls 00 r QM about
0.01 to 500 ny/r 21&'6& fr oh%gg%%a?g%l;%l%I@E%%%O%%;%??f%%PET ably from
about 0.1 to 10badigriakpelbwalf exsractsisodbicdegradablel@monshigdegradathengamt ocul ar 25
sequence and;th i j i.nlstere t.h nount per
dose, the doge g}&ﬁeéﬁlpg&g%; %ﬂ?l@@%ﬁ%ﬁ%@%ﬁeﬁ@tﬁ% |§e Hé“é’%%u‘}"‘a‘%B ® deci ded
by the practitsdde compley arsequenckstoknsnlid cacrier frocdwles kutlarenbtilimitadetoar t  and

will depend on . Of nce t severity of the cancer, the

| ocation of thedﬁgcgr?gée/"?ﬁé?n(fogg TFieks Pﬂ&'&ﬁ?l\{‘fﬁ?{%ﬁ@o@iﬁc&‘épq’tnﬁééél?%e, wei ght
and physi cal 30swfaedidfi tha sofid tcherierceitter alitectly r adtdatlinking indiety;t &1 assays
may optionally be 11 June 2004 01/ 44465 PCT/ CAQQ 01467 14 npl oyed to
hel p i dentify 05?‘{#%5‘{“}“8%%8’ *%g‘\g%?ﬁ}@ﬁ%@ kR ??’Sﬁymﬁ gﬂt&’“@'ﬁY’a sequence
plhus]c t Ihler apaut ihseqagﬁﬁtcgmﬁmtﬂii_ﬁieﬂ&yElwudﬁﬂiohﬁbw&h%dﬂﬁator\mﬁ% bdljh&nf@ sﬁkﬁ: bound by
the foll ow ng othesis, it iis fhought that the sequences of the present
i nvention formésp@?xﬁ'ﬁtﬁylle SB’iblta%mgf‘?q?H%r('gﬁewrtlﬁélf“@Wéﬁlddo not function

as antisense RNAs, aPfefeiRaGudoliSarridrs inehRe Wit ot ol liffktBDtoDNAGT, shBleONEr ase
inhibitors, transgrjption activators or transcription inhibitors. The
fol | owi ng exanpP¥sPhgrmaceiticylly pepepigblenuffers.| Fsefersed nenraqysous eprriers nvent i on

wi thout, at theisfe, bt ntAPENE to E‘&Hﬁér'hlt?ﬁ hitfa A% iogiasaﬁtdﬁ%eslo
thereof. On the contrary, it is to be clearly understood that resort nmay be
had to varidtis thereaf. e@piifinglint sxcipisdist mpat beriacluded regardleas enft thet her eof
which, after rgadi Lfd O J epsgl ves to
those skilled ih 't ge'%{a?l Iﬂﬁ?ﬁg{tﬁﬂ Ieldg%gr Pﬁéé’ Prg‘?hx‘i"ﬁg&gg‘?‘f".e{‘&ﬁfﬁ%‘e

i nvention. 15 Esesheriding celly; ePhesateaxcipiants detpdenbatsarPhos flinttkides; enti-and

phosphor ot hi oat g_. r red b HUKABEL Sci.entific Ltd,
(Montreal , @ebg)g,ﬁ%ﬁ%g%%’ %}gﬁaﬁ%{iﬁégm&géﬁ?yr@%ﬁ@“%ﬁ?%%e&t synt hesi s
syst em ( Per sSepthickening agents.

-

20 One or more sequences may be administered alone, or in combinationt
with other therapeutic modalities including, but not limited to,

chemotherapeutic agents, immunotherapeutic agents, antimicrobial agents,

antiviral agents or in combination with radiation therapy. Chemotherapeutic
agents include, but are not limited to, anti-metabolites, DNA damaging,
25  microtubule destabilizing, microtubule stabilizing, actin depbolymerizing,
growth inhibiting, topoisomerase inhibiting, HMG-CoA inhibiting, purine
inhibiting, pyrimidine inhibiting, metaloproteinase inhibiting, CDK inhibiting,

angiogenesis inhibiting and differentiation enhancing agents.



20 Biosystens, Inc., Farmnghan, MA) and by Signma-Genosyd1(Maed(@dds, TX)
usi ng Abacus Segnented Synthesis Technol ogy. Unless stated otherw se, the
sequences used were phosphodi ester sequences. Unl ess stated otherwi se,

I medi at el WOH{4d465t 0 use, the sequences were dispersed i RCTCAOTIIASTEd

dei oni zed water or in an autoclaved pharnmaceutically acceptable buffer such
25 as, but not limted to, saline. Exanple 2 Cells and reagents Al cell

| ines were obtained fromthe American Type Culture Collection (ATCC,
Rockville, MD) and were cultured in the ¥¥edium 11 June 2004 WO 01/ 44465
PCT/ CAOQ) 01467 15 rg@emt’n@t&ﬁniswaﬁdiﬂnmiaabuﬁﬁblnet Bmabows ofdlaopighll | i nes,
their origins an thelr E%fr?a!a Tabhle 1 Cell I|nesCE

LI NEOR G NPROPE Stbdermplnistrgauscyl efuRE'i%rI&BEfglﬁelnmtren t uror

nodel 53 nul | N%sx@d‘[‘“«iﬁﬁ@-aﬁfcﬁﬁ? tmt?@ﬂ@&faﬁ(?ﬁtréjvén’d{@ﬁntfmnal ﬂfh‘& -dRhastatic

Caspase 3-negative; estrogen- dependent JUR. Fuman T cél
| eukeni aSuspensilF-lesineal ipwaEImasRly iitaaculey, |rmtra-m44mgnamslnm-apmd, mtrsoci at ed

wi th pl 90- NI BE Bkl piEKrint WA, BUGS & 6 tﬁa{sggé%glﬁgglﬁ{émqm@n%{y’

met astatic p53 mut at e rogen-in epen
LNCaPHuman prosﬂdlabtlgmnmem&wn ldtqaknmndmtﬁ@emorpmatmst at ic TGF-beta |

Luror model - met ast artRARE f i BB of Hmptes A e YR ARG 51

ovari an cancer S@kafctablumbmutrﬁdwéltp 10 td pendose, &3 pdﬁ‘embmhboﬁﬂlm/v&i‘ 50/ Cip

del eted; 15 nc4 | : 60HU elo
| eukem aSuspensF}g#%%gérks%éng% t]prgfg %’P&QEEE’DW f’ﬁ{?ﬁ%&&penm on
tumor nodel W20 Mo Bequende ddeikistaied Pesduae i Boin AbdH 0.000 8100 mg/kg,

more preferably from about 0.01 to 10 mg/kg and most preferably from about

0.1 to 5 mg/kg. The sequence or sequence plus a therapeutic agent can be

administered in a single dose treatment, in multiple dose treatments or

continuously infused on a schedule and over a period of time appropriate to

15  the disease being treated, the condition of the recipient and the route of

administration. Moreover, the sequence can be administered before, at the
same time as, or after administration of the therapeutic agent.

A sequence in combination with chemotherapeutic agent is

administered to an animal having cancer in an amount effective to potentiate

20  the anti-neoplastic effect of the chemotherapeutic agent. Preferably, the

amount of therapeutic agent administered per dose is from about 0.001 to

1000 mg/m? or from about 0.01 to 1000 mg/kg, more preferably from about

0.01 to 500 mg/m’ or from about 0.01 to 500 mg/kg and most preferably from

about 0.1 to 100 mg/m® or from about 0.1 to 100 mg/kg. The particular

25  sequence and the particular therapeutic agent administered, the amount per

dose, the dose schedule and the route of administration should be decided by

the practitioner using methods known to those skilled in the art and will

depend on the type of cancer, the severity of the cancer, the location of the

cancer and other clinical factors such as the size, weight and physical

30 condition of the recipient. In addition, in vitro assays may optionally be



L-1210Muri ne | eukem aSuspensi on tunor nodel D-17Cani ne Osﬁ?gﬁﬁé%@éﬁa%l id
tunor nodel CF-51Cani ne manmary gl and cancer Solid tunor node I'l's were
seeded in 6 (1 m/well), 24 (0.5 nil/well) or 96 (0.1 mM/well) well

fl at - bot t oWrAlB#4H| at es and were mai ntai ned at 370C i n aPEVCAGDA467

at nosphere. Unless stated otherwise, 2.5 X 105 cells/mM were incubated with
Ojig/m (control) and 100 g/m (treated) of 2 to 45 base sequences 10
containing A, C, Gand T for 48 h. Exanple 3 Measurenent of cell
proliferation Cell proliferation was meddured using

di met hyl t hi azol eniphiyedid help Rlentify @piimad randdl Tor seqefoeidroinistMynma t6f al . J.

| munol . Met hods 65:55, 11 June 2004 WD 01144465 PCT/ CAOQ 01467 16 1983).
MIT was measur eFFH"Y M%%}W&?f“%*?ﬁmﬁwwgi ng a nultiplate
spect r ophot omet er 1 eatBsughbloKSRBkndlobcTbafnll b5 the! FIRWInd Mfpotheibne@ski . VT).
Exanple 4 5 Inhibitjon ofJurkat human | eukemia T cell "proliferation Jurkat
human | eukeni a thought thatthe ssguenesspicthe praseRt inviengign fern ot new famkilynef

suspensi on t yNDErsc@brbs ARO@ht : = ' < W base GT
and CT sequences_ (Tabl e 2) btmrégéli&éﬁ(g fgﬁaénkfiiaﬁvﬁ# iﬁﬁggﬁ@ﬁ’%%%%{b é‘rsr’an

| eukermia T cel | e helix fosoingnDNSselonerss intibirirst ib@nscription activators or
GTGTGITGTGTGTGT 3 O - (Gl 13651 SEQ ID NO 1 -(27 bases)
GGGTGGGTGGGTGGGTGE%%'%W ‘G3T) 6G323 SEQ I D NO. 2 27 bases

GGGGGT GEGGGT GEGGGT GBS feiowing exmplasill SE@ tdfikdted -iiTrateathe present

GGGGAGGT ; 11 ,SE | D NO 4427 bases) .
TGTGTGTGTGTGTGT i, a ?‘?g‘}g% BFey e ﬁ@}f@@l}ﬂgbﬂg@%ntatmn
TCTCTCTCTCTQT CTHREDETOR (HeGPntr Ol 150 be SEQY DnddRi6utiBathaseshayse Edgown i n

Table 2, Jurkat toTva%e(}lllls 081%10 claﬁl oe ix%%ﬂté? rllrno I 1ca|ti(r)]1?sl, Qlll gc?ui\l?ayenttsht%er%;(-)rf which,

after reading the description herein, may suggest themselves to those skilied in

the art without departing from the spirit of the invention.

15 Example 1
Preparation of sequences |
Phosphodiester and phosphorothicate sequences were prepared by
HUKABEL Scientific Ltd, (Montréal, Québec, Canada) usiné the
EXPEDITE™ 8900 automated DNA synthesis system (PersSeptive
20 Biosystems, Inc., Farminghan, MA) and by Sigma-Genosys (Woodlands, TX)
using Abacus Segmented Synthesis Technology. Unless stated otherwise, the
sequences used were phosphodiester sequences. Unless stated otherwise,
immediately prior to use, the sequences were dispersed in autoclaved
dejonized water or in an autoclaved pharmaceutically acceptable buffer such
25  as, but not limited to, saline.
Example 2
Cells and reagents
All cell lines were obtained from the American Type Culture
Collection (ATCC, Rockville, MD) and were cultured in the medium



sequences tested, but not by the CT sequence tested. Jurkat T g@l%s wer e
incubated with 3, 6, 9, 12, 14, 15, 18, 21 and 24 15 bhsdVes ences
(Table 3). Table 3 % inhibition of Jurkat human | eukem a T cell
proliferatWORISREUENCEY | NH BnON TGT- (TG) 1T 22 SEQ | D NeCT/CA(@beses)

GTG (GT)1G 46 SEQ ID NO 8- 3 bases TGIGIG (TG 3 36 SEQID NO 9 - 6 bases)
GIGIGT-(GT) 3 48 SEQ I DNG. 10 - 6 bases 11 June 2004 WD 01/ 44465

PCTI CA00/ 01467 17 TGIGIGIGI- (TG 4T 45 SEQ ID NO 11 - 9 bases)
GIGTGIGIG (GT) 4G 47 SEQ ID NO 12-(9 badés TGIGIGIGIGIG (TG 6 49 SEQ I D NO
13-, 02 bases EHGHEEAGHGThd LTT6. TIbISE shBviNG: 2t 1inea,ahaﬁ&gms and
TGTGTGTGTGTGTG&J%B)? 47, SEQ I D NO 15- 14 bases) GIGIGIGIGIGIGIG (GT) 7G 58
SE ID NO 16- 18¥* d’é%“’FE%TGTGTGTGTGTGTGTG(TG)Q 56 SE ID NO 17 18 bases
GTGIGTGTGTGTGIGTGT- (G1) 9 60 SEQ I D NO T b P 8 bases)
TGTGTGTGTGTGTGTGIGIGT- (TG | OT60 SEQ | D NO 19- 21 bases)
GTGTGTGTGTGTGTGTGIGIG ( GT), OG 46 SEQ el kim®s20- (21 bases)

TGTGTGTGTGTCTGTEgeiaE e ( 1O ToRéN PROPERTIES
THP-1 Human acute monocytic leukemia | Suspension tumor model
p33 null
MCF-7 Human breast cancer Solid tumor model; non-metastatic
Caspase 3-negative; estrogen-dependent
JURKAT Human T cell leukemia Suspension tumor model

Atypical multi-drug resistance
associated with p190-MRP protein

PC-3 Human prostate cancer Solid tumor model; metastatic
: p53 mutated; androgen-independent
(hormone refractory)
LNCaP Human prostate cancer Solid tumor model; metastatic

TGF-beta 1 receptor-negative;
androgen-dependent

OVCAR-3 Human ovarian cancer Solid tumor model; metastatic
p53 mutated; p21/waf-1/Cip-1 deleted
SK-OV-3 Human ovarian cancer Solid tumor model; metastatic
p53 deleted; p21/waf-1/Cip deleted;
p15™8 516" deleted
HL-60 Human promyelocytic leukemia Suspension tumor model
P53 mutated
EL+4 Murine T lymphoma Suspension tumor model
A20 Murine B cell Ieukemia Suspension tumor model
L-1210 Murine leukemia Suspensiocn tumor model
D-17 Canine osteosarcoma Solid tumor model
CF-51 Canine mammary gland cancer Solid tumor model

Cells were seeded in 6 (1 ml/well), 24 (0.5 ml/well) or 96 (0.1 ml/well)

well flat-bottom microplates and were maintained at 37°C in a 5% CO,
atmosphere. Unless stated otherwise, 2.5 X 10° cells/ml were incubated with
0 pg/ml (control) and 100 pg/ml (treated) of 2 to 45 base sequences
10  containing A, C, Gand T for 48 h.
Example 3
Measurement of cell proliferation
Cell proliferation was measured using dimethylthiazol-diphenyl-
tetrazolium (MTT) reduction (Mosman et al. J. Immunol. Methods 65:55,



SE I D NO 21- (24 bases GIGIGIGIGIGTGIGIGIGIGTGI (GT) 12 561 $ELEDoye 22 - 24
bases As shown in Table 3, 3, 6, 9, 12, 14, 15 and 18 base GI sequences
inhibited Jurkat T cell proliferation as effectively as 21 and 24 bases GI
sequences. Wiumikats5 T cel | s were i ncubated with 6 base GI, PEGCAOBI4EEG AGT
and 5 CGI sequences (Table 4). Table 4 % inhibition Jurkat human | eukem a
T cell proliferation SEQUENCE% | NHI BrnON TGIGIG (TG 3 36 SIEQID NO9 6
bases GIGIGI-(GT)3 48 SEQ ID NGO 10 - 6 bases) TTTGITTT(T (3)1TT31 SEQ ID
NO 23- 6 bases GGIGGG GE TG 1GG 48 SE Il NO 24 - 6 bases) GGGIGG G GT) 1GG
60 SEQ I D NG 251943 b%??)wéﬁr@dsﬁredﬁ?@@@v@fgﬁ tﬁ‘bf@‘-’?@ ﬂnpu%%%%ulﬁ fagses)
AAGTAA- AA(GT) 1AA 13 SE ID NG 27-(6 ases% une 2004 WO
01/ 44465 PCT/ mwywoqges@mi%s?@, IOGT@ESIEWWGUFTGVIHOTF@@GT) 1TG SE
| D NO 29- 6 bas ATGTAT AT(GT) 1AT 16 SE I1) NO 30. 6 bases)

AGGTGA- AG( GT) 1GA 10 SEQ I D NO. 31 - 6 bases) GAGIGA- GA(GT) I GA24 SEQ I D

NO 32- 6 bases GGGICT- G GT) 1CT 15 SH:xampl# 33- 6 bases)

5 Inhibition of Jurkat human leukemia T cell proliferation
Jurkat human leukemia T cells are an atypical multi-drug resistant
human suspension tumor cell model. Jurkat cells were incubated with 27 base
GT and CT sequences (Table 2).

Table 2

10 % inhibition of Jurkat human leukemia T cell proliferation
SEQUENCE % INHIBITION
GTGTGTIGTGTGTGTGTGTGTGTGTGTG-(GT) 3G 51
SEQ ID NO:1-(27 bases)
GGGTGGGTGGGTGGGTGGGTGGGTGGG-(G3T)sGa 23
SEQ ID NO;2-(27 bases)
GGGGGETGGGGGTGGGGGTGGGGGTGGG-{GsT)4Gs 24"
SEQ ID NQ:3-(27 bases) . :
GGGGGGGTGGGGGGGTGGGGGGGETGG (GrT):Gs 1
SEQ ID NO:4-(27 hases}
TGTGTGTGTGTGTGTGTGTGTGTGTG (TG)1sT 45
SEQ ID NQ:5-(27 bases) :
TCTCTCTCTCTCTCTCTCTCTCTCTCTA(TC) s T . 0
SEQ ID NO:6-(27 bases)

As shown in Table 2, Jurkat T cell proliferation was inhibited by the GT
sequences tested, but not by the CT sequence tested. o
Jurkat T cells were incubated with 3, 6, 9, 12, 14, 15, 18, 21 and 24
15  base GT sequences (Table 3). )
Table 3

% inhibition of Jurkat human leukemia T cell proliferation
SEQUENCE - % INHIBITION
TGTATG)T : 22
SEQ ID NO:7-(3 bases)

GTG-(GT) G 46
SEQ ID NO:8-(3 bases)
TGTGTG-(TG); 36
SEQ ID NO:9-(6 bases)

| GTGTGT-(GT); 18
SEQ ID NO:10-(6 bases)




CCGIGG- CC(GT) 1GG 37 SE I D NO: 34-6 bases) GGGICC- G GT) | CC29 j5EL20B4NO. 35- (6
bases) CTGICT-CT(GT)1CT19 SEQ I D NG 36- (6 bases) TCGITC TC(GI)1TC20 SEQ I D
NO 37- 6 bases CGGIGC- CH GI), GC16 SEQ I D NO 38-(6 bases)
TTGTGG TY(®DY1/83885 SEQ | D NO 39 6 bases) GGGTi T- GG GT) , TR CSEQU NO 40. 6
bases) GGITGG G TT) 1GA3 SE ID NO 41 6 bases) GGAAGG GH AA) 1G22 SEQ I D

NO 42- (6 bases) GGCCGG GG CC) GR9 SEQ I D NG 43 6 bases) GGEGEGEG GH GG) 1GE26
SEQ 1D NO 44 6 bases) GGGAGG GH GA) 1G&X28 SE | D NO 45- (6 bases)
GGECCGEG G GC) 1GX23 SEQ | D NO 46- (6 basedy GGAGGG GH AG) 1GG14 SEQ | D NG 47 -

(6 bases) GIGEEG[(FelGFGAGRTERETI D NJ 48 - (0 bases) TJACSGI T(AG}1G&345 SE ID
NO 49 6 bases) A9 sHogammoiln@bawhe 4, 6 base GI sequenges inhibitéd Jurkat T
cell proliferati|osIGIGTGBEQTLD NO 25 i nhi bited proliferatupn 60% and AGT
SEQ ID NO 49 i nh@ﬁé@%ﬁb’eﬂtat ion 45% Conparisom of the refative
potency of 11 Jur|efSIGE4TeAGTG(T9a465 PCT/ CAO0/ 01467 19 G¥SEQ (D NO 25
and AGT SEQ I D NG mNp,E'%I,(l .-r-eeentu-pe-r_
Speci al i sts, Phil 8110 howed t he potency of |GT éQIDNQZS to
be 3.4 tines that[ il Ha), ot+D e

SEQ ID NO:15-(14 bases)

GTGTGTGTGTGTGTGAGT);G 58

SEQ ID NO:16-(15 bases)

TGTGTGTGTGTGTGTGTG-(TG)s 56

SEQ ID NO:17-(18 hases)

GTGTGTGTGTGTGTGTGT-(GT)s 60

SEQ ID NQ:18-(18 bases)

TGTGTGTGTGTGTGTGTGTGT-(TG);oT 60

SEQ ID NO:19-(21 bases)

GTGTGTGTGTGTGTGTGTGTG-(GT))oG 46

SEQ ID NOQ:20-(21 bases)

SEQ ID NO:21-(24 bases)

TGTGTGTGTGTGTGTGTGTGTGTGATGh:

54

SEQ ID NO:22-(24 bases)

GTGTGTGTGTGTGTGTGTGTGTGT-(GT )iz

56

As shown in Table 3, 3, 6, 9, 12, 14, 15 and 18 base GT sequences inhibited
Jurkat T cell proliferation as effectively as 21 and 24 bases GT sequences.
Jurkat T cells were incubated with 6 base GT, AG, CG, GG, AGT and

CGT sequences (Table 4).

Table 4
% inhibition Jurkat human leukemia T cell proliferation

SEQUENCE

% INHTBITION

TGTGTG-(TG);
|_SEQ ID NO:9-(6 bases)

36

GTGTGT+GT);
SEQ ID NO:10-(6 bases)

48

TITGTT-TT(IG),TT
SEQ ID NQ:23-(6 bases)

31 =

GGTGGG-GG(TG) GG
SEQ 1D NO:24-(6 bases)

48

GGGTGG-GG(GT) GG
SEQ ID NQ:25-(6 bases)

60

TIGTTT-TT(GT),TT
SEQ ID NO;26-(6 bases)

34

AAGTAA-AA(GT)AA
SEQ ID NQ:27-(6 bases)

13

CCGTCC-CCIGT);CC

11




NO 49- phosphorothioate is reported to inhibit telonerase fl“?tJhHiatZX)Oﬂ”d to 5
I nduce apoptosis in Burkitt |ynphoma cells (Mata et al. Toxico | .
Pharmaco |. 144:189, 1997). To determne tel onerase activity, extracts from
2 x 105 Jumiati/idd4esel | s were assayed using the PCR-tel onmPCcTE€AEmaet
anplification protocol (TRAP) (Roche, Laval, Qu6bec , Canada). At
concentrations between 1 and 100 1o g/ml, GI' SEQ I D NO 25 -phosphodi ester
showed between 0 and 10% anti- tel onerase activity, whereas AGI SEQ I D

NO 49- phosphor ot hi oate showed between 38 and 75% anti- tel onerase

activity. Neithf GIr SEQ TD NGO 25- phosphor ot oatje nor— G SEQTB1NO 49
- phosphodi est er | shomedo:z8xgbRA) i - tel onerase actvitly. 15 Jurkat T ¢ells were
i ncubated with 2, 3, 4, 5, 6 and 7 base GI sequerices (laf e 5). fable 5 %
i nhi bition of JtJFﬁﬁﬁ%’[ﬁfﬁﬁ)ﬂ%ukem a T cell prolifgrati on SEQUENCE}
| NHI Bl TI ON GT- ( G2 b p3s9§)0..50- pases) TG (T 150 SEQ LD NO $1 2
bases) TGT- (TGO Tr\p7 (3 bases) GTG (GI) 1G46 SBQ I D NO[ 8- (3
bases) GIGGE T o NO-S2—A—pases—HHEt-6H1-2-SEQ4-BINO 53 4
bases) GTGT- G TEL Ak o0 ﬂﬁe 54 4 bases) TTGG T(TG 1G4¥ SB 1D NO 55 4
bases) GGIG  GIGAchEag »p),@ANU 56 4 bases) TGIT- (G113 SroQg+D NO 57 4
bases 11 June 20080 M@ ddsp 20 PCT/ CAOO 01467 GGTT-G GI), T 37

GGGTCT-GG(GT),CT 15

SEQ ID NO:33-(6 bases)

CCGTGG-CC(GT),GG 37

SEQ ID NO:34-(6 bases)

GGGTCC-GG(GT),CC 20

SEQ ID NO:35-(6 bases)

CTGTCT-CT(GT);CT 19

SEQ ID NO:36-(6 bases)

TCGTTC-TC(GI)TC 20

SEQ ID NO:37-(6 bases)

CGGTGC-CG(GT),GC 16

SEQ ID NO: 38-(6 bases}

TTGTGG-TT(GTHGG 35

SEQ ID NO:39~6 bases)

GGGTTT-GG(GTHTT . 31

SEQ ID NQ:40-(6 bases)

GGTTGG-GG(TT);GG 43

SEQ ID NO:41-(6 bases)

GGAAGG-GG(AA)GG 22

SEQ ID NO:42-(6 bases)

GGCCGG-GG(CC)GG 29

SEQ ID NO:43-(6 bases)

GGGGGG-GG(GG),GG 26

SEQ 1D NO:44-{6 bases)

GGGAGG-GG(GA)GG 28

SEQ ID NO:45-(6 bases)

GGGCGG-GG(GC),GG 23

SEQ ID NO:46-(6 bases) .

GGAGGG-GG(AG)GG 14

SEQ ID NO:47 - (6 bases)

GTGGGG-GT) Gy 26

SEQ ID NO:48 - (6 bases)

TTAGGG-TT(AG),GG 45

SEQ ID NO:49-{6 bases)

As shown in Table 4, 6 base GT sequences inhibited Jurkat T cell
proliferation. GT SEQ ID NO:25 inhibited proliferation 60% and AGT SEQ
ID NO:49 inhibited proliferation 45%. Comparison of the relative potency of



SEQ ID NGO 58- 4 bases TGIG T(GI), G52 SEQ ID NO 59 4 basg¢ GT)lGZ
50 SEQ I D NO 60 5 bases GGGIG Q(GI) G 50 SE ID NO 61- 5 bases T G(TG3
36 SEQ I D NO 9- 6 bases GIGIGT-(GI)3 48 SE ID NO 10-C6 bases

TI TGTT- TT(WQU1AIBL SEQ | D NO 23- 6 bases) GGIGGG G TG , 8Cr/¢30@HEPTI D NO. 24
6 bases) GGGIGG GH GI) 1G0 SEQ I D NGO 256 bases) TTGIIT TT(GT), TT34 SEQ I D
NO 26- (6 bases) TGGITG TG GT), TG 42 SEQ | D NO 29- (6 bases)

GGGGTGCG GB(GT), & 41 SE ID NO 62 7 bases GGGTGEEER2(GT) G3 28 SE ID NO 63 7
bases) TGGGTGG TG2(GT)1& 55 SEQ I D NO 82 7 bases) GGGIGGT- &(GT) 1&2T 48 SE

I D NO 65 7 baseeTAsEQm\Mo PR addhGE §EQ133N3)494usuEg PI@ARMPGSQW sequences
i nhibited Jurkat, J. cell poll{eratlon n:g)n I nhi bition of HL-60
human pr omyel oc$YiEeGomApET Spegialists, pridladsiphia S}I‘N_Weédhﬁrpe???@f 8E i ¢

| eukemi a cell's sﬁemnwmt@tﬁﬂtlmémtoﬁm mNGL@fA §ko - 60 cells
were incubated with 6 base GI sequences ﬁ Table 6 10 % i1 nhibition

of HL-60 human B%Qaﬁ%r@hwywéﬂ%a ke Feparted nphim “t¢iemaltar»@ ncts@yumdoe %
| NHI BI TI ON TSTGlfgukd @gptc?msSEQBthWrﬂphcﬁnJ)@é%s@Mata et al. Toxlcol. Appl.

Pharmacol. 144:189, 1997).

To determine telomerase activity, extracts from 2 x 10° Jurkat T cells
were assayed using the PCR-telomeric repeat amplification protocol (TRAP)
(Roche, Laval, Québec, Canada). At concentrations between 1 and 100

10 pg/ml, GT SEQ ID NO:25-phosphodiester showed between 0 and 10% anti-
telomerase activity, whereas AGT SEQ ID NQ:49-phosphorothioate showed
between 30 and 75% anti-telomerase activity. Neither GT SEQ ID NO:25-
phosphorothioate nor GT SEQ ID NO:49-phosphodiester showed any anti-

telomerase actvity.

15 Jurkat T cells were incubated with 2, 3, 4, 5, 6 and 7 base GT
sequences (Table 5).
Table 5
% inhibition of Jurkat human leukemia T cell proliferation

SEQUENCE % INHIBITION
GT-(GT), 38
SEQ ID NO:50-(2 bases)
TG-(TGh 50
SEQ ID NO:51-(2 bases)
TGT-(TG), T 2
SEQ ID NO:7 (3 bases)
GTG-(GTHG . 46
SEQ ID NO:8-(3 bases)
GTGG-G(TGKG 52
SEQ ID NO:52-(4 bases)
TTGT-T(GT)T 25
SEQ ID NO:53-{4 bases)
GTGT-G(TG), T 42
SEQ ID NO:54-{4 bases)
TIGG-T(TG),G 44
SEQ ID NO:55-(4 bases)
GGTG-G(GTHG 54
SEQ ID NO:56-(4 bases)
TGTT-T(GT),T 32
SEQ ID NO:57-{4 bases)




GTGTGT- (GT)3 13 SE I D NO
CAOQ 01467 TITGTT-TT(TO),

SEQ I D NO 24- (6 bases) GGGTGG GH GT), GG 35 SEQ I D NO 25-
As shown i npTwniohAes/B4676 base GT
Exanmpl e 6 Inhibition of MCF

TTGITT- TT(®0)01/34365 16 SEQ |
sequences inhi bited HL-60
7 human breast cancer cell
are a caspase 3 negati ve,

100 bases 11 June 2004 WO 01/
TT13 SEQ I D NO-. 23- (6 bases)

D NO-. 26- (6 bases)
cell proliferation.

%@@%ﬁ , GG 18

6 bases)

proliferation 5 MCF-7 human breast cancer cells

estrogen- dependent human solid tunor

nodel .

MCF-7 cells (5 x 10S cells/m) were

i n@dbated with 3 and 6 base GT

sequences ( Tabl ec@yr-c@Gapte 7 % 1 nhtbrtron of MCF-/7 hupan brgast cancer cell
proliferation SESRIONGENS8KMNEETI ON TGI- (TG T-6 SE I D NO 7- (3 bases
GIG (GT) Gl8 SEQ TEXONUGE):@ bases) TGTGTG(TG) 36 SEQ I D NO 9 88 base$
GTGIGT- (GT) h31 SHQIPHO(4mEe bases) i TI " GIT-TI(TGQ , [[T7 SEQ ID NO 23- 6
bases) GGIGEG JF L4 IGSE ID NO 24- 6 bases) ceqjce GE(&T), GGl SEQ ID
NG 25- (6 bases) P u.,,—'FI'20 SE4b-No—26—6—basep—10—-As—shewh I n Tabl e
7, 6 and 7 base ﬁf'é djag:@&s)i nhi bited MCF-7 cell 50
’ TGTGTGTG); 36

SEQ ID NO:9-(6 bases)

GTGTGT-(GT) 48

SEQ ID NO:10-(6 bases)

TTTGTT-TT(TGHTT 31

SEQ JD NO:23-(6 bases)

GGTGGG-GG(TG),GG 48

SEQ ID NO:24-(6 bases)

GGGTGG-GG(GT),GG 60

SEQ ID NO:25-(6 bases)

TTGTTT-TT(GTHTT 34

SEQ ID NO:26-(6 bases)

TGGTTG-TG(GTHTG 42

SEQ 1D NO:29-(6 bases)

GGGGTGG-Gy(GTHG: 41

SEQ ID NO:62-(7 bases) _

GGGTGGG-Go(GT)Gs 28

SEQ ID NO:63-(7 bases)

TGGGTGG-TGHGTHG:, 55

SEQ ID NO:64-(7 bases)

GGGTGGT-GoGTHG,T 48 -

SEQ TD NOQ:65-(7 bases) )

As shown in Table 5, 2, 3, 4, 5, 6 and 7 base GT sequences inhibited Jurkat T
cell proliferation. '
Example 5

Inhibition of HL-60 human promyelocytic leukemia cell proliferation

HL-60 promyelocytic leukemia cells are a p53 mutated human - -
suspension tumor model. HL-60 cells were incubated with 6.base GT B
sequences (Table 6). | S I
Table 6

10 % inhibition of HL-60 human promyelocytic leukemia cell proliferation

SEQUENCE
TGTGTG-(TG);

SEQ ID NO:9-(6 bases)
GTGTGT-(GT);

SEQ ID NO:10-(6 bases)

% INHIBITION
7

13




proliferation. Exanple 7 Inhibition of PC-3 human prost at 319@@8? oogel |
proliferation 1 1 June 2004 WD 01144465 PCT / CA04/ 01467 2 prostate
cancer cells are a p53 nutated, androgen-independent human solid tunor
nodel . PC-®WOowlp4s5(5 x 105 cells/m) were incubated w t hpeT/Capuoidsbase GI
sequences (Table 8). Table 8 5 % inhibition of PC-3 human prostate cancer
cell proliferation SEQJENCE% | NFI | BON TGT- (TG T8 SEQ ID NO 7 3 bases GIG
-(GI)GL3 SEQ I D NO 8 3 bases) TGIGIG (TG 316 SE I D NO 9- (6 bases)
GIGIGT- (GT) 337 SEQ ID NO 10- 6 bases) TRIGIT-TT(TG 1TT14 SEQ ID NO 23 6
bases GGIGGG GH {MIrcEFoT&krd D NO 24- (6 Dases) GEGIGH GH Gf3 1 SEQ I D
NO 25- 6 bases) [TSEQIDROPI(dBies)TT18 SE | D NO 26 6 basds) As shown |in Table
8, 3 and 6 base @ﬁ@'@hGGnhl bited PC-3 cell prqlifer&ion. |[Exanple 8
10 I nhibition of te cancer cell prdliferation I[NCaP
prostate cancer f F-beta 1 receptor negat|i ve, 3
andr ogen- i ndependeHH ot St e—hrarei—SseH—-d—tue—agdet— 'é\"‘ﬁD dgells (5 x
105 cells/m) rs% HibBakad.9i th 6 base GT sequences (Tabir 9). | Table 9
Is %inhibition O
I NHI BI TION TGIGIG (TG 3-9 SE I D NO 9 6 bases)

As shown in Table 6, 6 base GT sequences inhibited HL-60 cell proliferation.

Example 6
Inhibition of MCF-7 human breast cancer cell proliferation
5 MCF-7 human breast cancer cells are a caspase 3 negative, estrogen-
dependent human solid tumor model. MCF-7 cells (5 x 10° cells/ml) were
incubated with 3 and 6 base GT sequences (Table 7).
Table 7
% inhibition of MCF-7 human breast cancer cell proliferation

SEQUENCE : % INHIBITION
TGTTG)T , -6
SEQ ID NO:7-(3 bases)

GTG-(GT)G 18
SEQ ID NO:8~(3 bases) .
TGTGTG-(TG) 6
SEQ ID NOQ:9-(6 bases)

GTGTGT-{GT), 31
SEQ ID NO:10-(6 bases)

TTIGTT-TI(TG)TT 7
SEQ ID NO:23-(6 bases)

GGTGGG-GG(TG);GG 41
SEQ ID NO:24-(6 bases)

GGGTGG-GG(GT),GG 41
SEQ ID NO:25-{6 bases)

TIGTTT-TT(GT),TT ' 20
SEQ ID NO:26-(6 bases)

10
As shown in Table 7, 6 and 7 base GT sequences inhibited MCF-7 cell

proliferation.
Example 7

Inhibition of PC-3 human prostate cancer cell proliferation

NCaP haman prostate cancer—tett—protferatton SEQUENCE%



GIGIGT- (GI)3-4 SE ID NO 10 6 bases TTTGIT-TT(TG TT14 SE | I NGh&3pb4bases)
GGTGCGG G TG GG1l7 SE I D NGO 24 6 bases 11 June 2004 WO 01/ 44465

PCT/ CACQ 01467 23 GGGIGG- G GT) GAd s SE I D NO 25-(6 bases) TTG FI "I

=TT( GT) TT2WOSE44465 NO. 26- (6 bases) As shown in Table 9, 6rOREaIBI4EGequences
i nhi bited LNCaP cell proliferation. Exanple 9 Inhibition of THP-1 hunan
acute nonocytic | eukem a cell proliferation 5 THP-1 acute nonocytic

| eukemi a cells are a p53 null human suspension tunor nodel. THP-1 cells
(1.6 X 106 cells/m) were incubated w 2B 6 base GI sequences (Tabl e 10).
Tabl e 10 % nhi bi ti opcof rxﬁ%%ﬁmal@ﬁéh%sm&'&d} K-Sl erl

proliferation SEQJENCE%II)NHI BI TI ON TGTGTG(TgB) 30 SEQ I NG 9- (6 ases)
GTGTGT- ( GT) 3. 1 hungm sotid fumargnegleh JRG3 ceBs(F &Tip: qetis/md) werdnebaed pithd: 23- (6
bases) GGIGGG G (6 bases) GGGIGG GH Gr) 1GG15 SE ID
NO 25- 6 bases) TTGTT%’%Cg‘? é#fwﬁng NO 26- 6 bases) 10 As shown in
Tabl e 10, 6 base GI sequences inhibiteteble¥-1 cell proliferation. Exanple

10 I nhibitiop of OV F r.cell proliferation 15 OVCAR-3
g CA’BU%HQHE%@f PR ? é‘l&l&gﬂ SI%%@ cef (f‘eao prg(o)iltlera%on

ovari an cancer cells are

SEQUENCE % INHIBITION
TGT(TG)T 8
SEQ ID NO:7-(3 bases)

GTG (GG 13
SEQ ID NO:8-(3 bases)

TGTGTG (TG); 16
SEQ ID NO:9-(6 bases)

GTGTGTA{GT), , 37
SEQ ID NO:10-(6 bases)

TITGTT-TT(TG),TT 14
SEQ ID NO:23-(6 bases)

GGTGGG-GG(TG), GG 26
SEQ ID NO:24-(6 bases)

GGGTGG-GG(GT),GG 38
SEQ ID NO:25-(6 bases) .
TIGTTT-TT(GTHTT 18
SEQ ID NO:26-(6 bases)

As shown in Table 8, 3 and 6 base GT sequences inhibited PC-3 cell
proliferation. .'
Example 8
10 Inhibition of LNCaP human prostate cancer cell proliferation
LNCaP prostate cancer cells are a TGF-beta 1 receptor negative
androgen-independent, metastatic human solid tumor model. LNCaP cells 3
x 10° cells/ml) were incubated with 6 base GT sequences (Table 9).

Table 9 :
15 % inhibition of LNCaP human prostate cancer cell prohferatlon - f_, T N
| SEQUENCE % INHIBITION - | ™
TGTGTG-(TG)3 9 .
SEQ ID NO:9-(6 bases)
GTGTGT-(GT); ' )
SEQ ID NO:10-{6 bases)
TTITGTT-TT(TG)TT 14
SEQ ID NO:23-(6 bases)
GGTGGG-GG(TGYGG 17
SEQ ID NO:24-(6 bases)




del eted, netastatic human solid tunmor nodel. OVCAR-3 cell $4 ggné%gg

cel l s/n1) were incubated with 2, 6 and 18 base GI sequences and with a 6
base AGI sequence (Table 11). Table 11 20 % nhibition of OVCAR- 3 hurran
ovari an cawean/i4ews| proliferation 11 June 2004 WO 01/ 444861/R&T0/ A0 01467
24 SE UENCE % INHIBITION TG (TGi 23 SE I D NO:51- 2 bases) TTAGGEG TT(AGQ I GG
15 SEQ I D NO 49- 6 bases) GIGIGIGIGTGIGIGIGI-(GI)9 10 SE ID NO 18 18
bases) GGGIGG GF GI) 1 GG 15 SEQ I D NO 25- (6 bases) As shown in Table 11, 2,
6 and 18 base GI sequences and a 6 base2BGT sequence i nhibited OVCAR-3
cell proliferafcosrctsagmes 11 5 ITnhibition of SK OV-3 humanigpvarijan cancer
cell proliferatj IM6Basgyari an cancer _cells are_a pp3 nutated,
p21l/waf--1/C p T’@@T‘E‘t’@‘@ﬂ 5'"k4B del eted, pl&k4 del etefl, nerastat| c human
solid tunor no meshells (5 x 105 cells/m ) weke incubateld with 2,

6 and 18 base GTI sequences (Table 12). 10 Table 12 % nhibition of SK-OV-3

h i | TG 118 SE
"D NG B1- 5 bas 2oy B Tal P ot O keiong bR R Bl rtokifoh. °
GTGTGTGTGTGTGTGTGT- (GT) g6 SEQ | D NO. 1Bxampé: Dases) GGGTGGGG(GT) 1GGL2 SEQ I D

L S A s Bl

pro 5o
THP-1 acute monocytic leukemia cells ar¢ a p53 null human

suspension tumor model. THP-1 cells (1.6 X 106 cells/ml) were incubated
with 6 base GT sequences (Table 10).
Table 10
% inhibition of THP-1 human acute monocytic leukemia cell proliferation

SEQUENCE % INHIBITION
TGTGTG-(TG); 0
SEQ ID NO:9-(6 bases)

GTGTGT-(GT)3 11
SEQ ID NO:10-(6 bases)

TTTGTI-TT(TG)TT . 3
SEQ ID NO:23-(6 bases)

GGTGGG-GG(TG), GG 6
SEQ ID NO:24-(6 bases) .
GGGTGG-GG(GT),GG 15
SEQ ID NO:25-(6 bases)

TIGTTT-TT{GT),TT 1
SEQ ID NO:26-(6 bases)

10
As shown in Table 10, 6 base GT sequences inhibited THP-1 cell

proliferation.
Example 10
Inhibition of OVCAR-3 human ovarian cancer cell proliferation
15 OVCAR-3 ovarian cancer cells are a p53 mutated, p21/waf-1/Cip
deleted, metastatic human solid tumor model. OVCAR-3 cells (5 x 10°
cells/ml) were incubated with 2, 6 and 18 base GT sequences and with a 6
base AGT sequence (Table 11).
Table 11
20 % inhibition of OVCAR-3 human ovarian cancer cell proliferation



I nhibition of cell proliferation by phosphodiester and phesghpsehhioat e
sequences Modification of natural phosphodi ester sequences by substitution
of a sulfur atomfor a nonbridging oxygen atom on one or nore of the
phosphat e WR@1g#468ips has been reported to increase the spabcChiwou4af

ol i gonucl eoti de sequences 11 June 2004 WO 01/ 44465 PCT/ CAOO 01467 25 to
endonucl eases in biological fluids and cells (Crooke et al. Anticancer
Drugs 6:609, 1991). Jurkat human | eukema T cells (Table 13), LNCaP human
prostate cancer cells (5 x 105 cells/ n12)4 (Tabl e 14) and MCF-7 human breast
cancer 5 cel [gedngg 105 CErTS/ M) (Table IS5y Were | ncupabeRalibiy 6 base GT
sequences, hayhagr®l tNer oxygen (pnhospnodi ester) or sulfur 53

(phosphor ot hi paE@)D ¥&®s51a2 ba@nbr i dgi ng at om on t he phosphipt e group. Table 13
% i nhi bition ()fl‘rﬂm&m(mnmn | eukem a T cell proliferat) on SEQUENCH%

| NHI Bl TI ON PHOSE® RESNGPHOROTH| QATE TGTGIG (TG 3 (6 bases)37-17 SEQ
| D NO 9 hos h<>§g‘é§@1&Tﬁﬁ6§,GWﬁ6ﬂ%ate GIGTGT (GT)3 (6 bses)zmo SEC | D NO.
10 phosphodi e B RS hi-eat-e—FFFSFT THFSH— SEQ I D
NG 23 hos hodi SeLayoR E‘“@'ﬁ based 486 1D

NO24 phosphodi ' ; 6¢ SEQ I D
NG 25 phosphodi ester phosphorothl oate TTGT IT TT( GT) 1TT (6 bases)34 0 SEQ
| D NO 26 phosphddwhemnn Tpbledihdy 6tahd d8tbesel OT katphencdsdarbd Glbiakd AGAIN of LNCaP

human prostate ENCE% | NHI Bl TI1 ON
PHOSPHODI ESTERPE@ME&%@%@F&){%r% 5 bhases)-9-16 SEQ I D NO 9
phosphodi est er, phosphorot hi oate GITGBEZimpletl3 (6 bases)-4-20 SE ID NO 10
hos ho et RGeS 148 B P bl et o ) 1 1
SK-OV-3 ovarian cancer cells are a p53 mutated, p21/waf-1/Cip
deleted, p15™“® deleted, p16™ deleted, metastatic human solid tumor model.
SK-OV-3 cells (5 x 10° cells/ml) were incubated with 2, 6 and 18 base GT

sequences (Table 12).
10 _ Table 12
% inhibition of SK-OV-3 human ovarian cancer cell proliferation
SEQUENCE % INHIRITION
TG-(TG) 18
SEQ ID NO:51-(2 bases)
TTAGGG-TT(AG),GG 11
SEQ ID NO:49-(6 bases)
GTGTGTGTGTGTGTGTGT-(GT)s 6
SEQ ID NO:18-(18 bases)
GGGTGG-GG(GTHGG 12
SEQ ID NO:25-(6 bases)

As shown in Table 12, 2, 6 and 18 base GT sequences inhibited SK-OV-3 cell
proliferation. .
15 Example 12
Inhibition of cell proliferation by phosphodiester and phosphorothioate
sequences '
Modification of natural phosphodiester sequences by substitution of a
sulfur atom for a nonbridging oxygen atom on one or more of the phosphate

20  groups has been reported to increase the stability of oligonucleotide sequences



SE 1 D NG 23 phosphodi est er; phosphor ot hi oate GGTGSG GX TG 1GGE®004

bases) 17-17'.' SEQ I D NG 24 phosphodi ester; phospharot hi Dat e

GGGIGG G GTI) 1GG (6 bases) 18-8 SEQ I D NO 25 hos hodi est er phosphor ot hi oat e
TTGITT TT(®D)FRE6 bases)22 -1 T SEQ I D NO 26 hos hodi eBCECANIEAGT

hor ot hi oate Tabl e 15 11 June 2004 WD 01/ 44465 PCTI CA00/ 01467 26 %

I nhi bition of MCF-7 human breast cancer cell proliferati on SEQUENCE%

| NHI BI TI ON PHOSPHODI ESTERPHOSPHOROTHI CATE TGTGTG (TG 3 (6 bases)66 SEQ ID
NO 9 hos hodi ester has horothioate GIGI@H- (G )3 (6 bases)3112 SEQ ID NO 10
phosphodi est er ; tmhmhae@emwatoﬁ)gna]’ @EESTMTﬁllaglG’ro@ﬁe RAGES AAflcanE& | D NO 23
phosphodi est er 6g({bgr ot hi oate GGIGGG GH TG | (6 bases)4112 SEQ ID

NO 24 hos hodi eH%é&S dtot hi oat e GGGTGG G OT) 1GG (6 bases)4112 SEQ I D
NG 25 hos hodi ester phesiasiagi T, Gy, 06 SEQ I D
NO 26 hos hodi ester hos hor ot h?ﬁc}éa&ta{é&T &?I-cg\:;\:?\ﬁ?r%ﬂaldﬁ%asp ﬁ@mmgﬁ% 15, 6
base GT- phospho##sst eslls & gy kR cslis/min(ablet ) 20d MGF-7humandaeasterictCr- 7 cel |

proliferation nmphg (§hf

sequences. gl nE qu @fi%‘:’%ﬁggwliﬁrﬁ ﬁ?gﬁt@w@?§%égé?ts%%%§e§
phosphodi est er ﬁ‘dng)ﬁﬁb?:h@fmm|(D'm39h0chatmémsslfdm(nhaSprmthmatekmkm aT

ol 15/m 1) ( TabreRitpail SR BhohEERbu 1 " base G "sto 1D Mo 25,
wherein either oxygen (phosphod| ester)lable 13 sul fur (phosphor ot hi oate) was

the nonbridging atom Q}:' klmup ﬁﬁﬁﬁé@lﬁ%ﬂﬁ Skemi aPce?lprgllfé:altlgrrx“ bition of

Jur kat hunman | eukem a

SEQUENCE % INHIBITION
PHOSPHODIESTER PHOSPHOROTHIOATE

TGTGTG-(TG); (6 bases) 37 -17

SEQ ID NO:9 phosphodiester; phosphorothioate

GTGTGT-(GT)3 (6 bases) 44 0

SEQ ID NO:10 phosphodiester; phosphorothioate

TTTGTT-TI(TG);TT (6 bases) 3i 4

SEQ ID NO:23 phosphodiester; phosphorothioate '

GGTGGG-GG(TGHGG (6 bases) 48 6

SEQ ID NO:24 phosphodiester; phosphorothioate

GGGTGG-GG(GT) GG (6 bases) 60 0

SEQ ID NO:25 phosphodiester; phosphorothioate

TEGTTT-TT(GT)TT (6 bases) 34 .0

SEQ ID NO:26 phosphodiester; phosphorothioate -

10

Table 14
% inhibition of LNCaP human prostate cancer cell proliferation
SEQUENCE % INHIBITION
PHOSPHODESTER PHOSPHOEOTI’HOATE
TGTGTG-(TG); (6 bases) -9 _ -16
SEQ ID NO:9 phosphodiester: phosphorothioate ' - N
GTGTGT-(GT); (6 bases) , 4 , 20
SEQ ID NO:10 phosphodiester; phosphorothioate U
TTTGTT-TT(TG),TT (6 bases) 14 . a0 )
SEQ ID NO:23 phosphodiester; phosphorothioate ) T N S
GGTGGG-GG(TG),GG (6 bases) _ 17 ST BT
SEQ ID NO:24 phosphodiester; phosphorothioate o e
GGGTGG-GG(GT),GG (6 bases) 18 -8
SEQ ID NO:25 phosphodiester; phosphorothioate
TTGTTT-TT(GT),TT (6 bases) 22 .1
SEQ ID NO:26 phosphodiester; phosphorothioate

Table 15



SEQUENCE* % | NHI BI TI ON GoGoGoToGaGo- GoGo( GoTO) 1R (oxygeq gL;R8vboko 6) . 60
-- SEID NO 25 6 bases GO&0GST, GG GG (GT,),GG (oxygen atom1l, 2,4,5,6;
sul fur atom3)17 SE1D NO 25 6 bases) GGGT,GG-GG(GT,)IGG (oxygen
atom 1, 2, 3w @M44468 | fur atom 4) 12 SEQ I D NO 25 6 bases) GPG/GATY/ @620

GG (GT,)IGG (oxygen atom1,2,5,6; sulfur atom 3,4)13 SEQ ID NG 25 6
bases) G QGU, GG -G G (A0T,),G G (oxygen atom 2, 3,4,5; sulfur atom
1,6)16 SEQ ID NO 2S 6 bases QGSATOG XN- DG (GOTa) 1G &0 (oxygen atom
1,3,4,6; sulfur atom2,5)11 SE | D NO 25@&6bases) GGGTGG- GG GT GG 0 en atom

34 sul fur atom 1256- mu&wﬁaﬂMEF%EE%n(bE@dbﬁaa&)c&g@m&n8904 WO 01/ 44465

PCT/CAOO’0146-7-—2—7—SEQ—L-D—NQ—25-Q-6_bases) , , CGG(GT)IG G

(sul fur atomﬁ—QPEN%E SEQ FD—NO-25-—6—based E\h%s hf;“‘(;m“’ﬂ'ﬂmb *Note: 0"
represents omand—s"—fepresenti—a SEHPRESTER 5.+ SHIORHORORHIOATE d s phat e
group Tabl e ; L ﬁ@ﬁh%lh&@ﬁaaze hgman brgagt _canger ¢ celt
proliferatidar SENCE LS G F (G T, )l:\;UU,I\U)\ygt:n at om

=G
1to 6)41 SEQEHQED) - &o@h&ﬂﬁﬁ@,&h&ﬁﬁm&&d&es el GGGT,GG-GG(GT,)1G G
(oxygen atom'fﬁ‘r@rﬁ-rf(r@im(ﬂbﬁug atom 3) 12 SEQR TD Ne: 25- basesy

GGGT, GG ‘ Jthiog 2.3.5,6; sullfur atom4)0[SEQ I D
NO 25- (6 bag )G(GT)lGGa(oxy@en atgm 1, 2,13, 6; syl fur
atom 3, 4) 43 JOPs cgghpro ople G_T. '—‘-E-%(‘LL Q1 GDG __(axygen
y . ; , 6 - e B | ) = : T LIV 7 12
atom 2, 3, 4, § 1D N&): %o?iﬁ»d@ter,,p?ozsphomthmgg NG ?:)ﬁ(fj P SESI) h—atem—2—5 1
%GTG& Py E eéU)\ ycir at Ul Iy o, =, LbO?UIIL UI.LU36L I P SEQ
| D NO 25- (6 |hmees Nob Ei SholliedrBhosbhofanolee T0) 155G (‘oxygenjatom 3, 4; sulfur
atom1,2,56)-3
As shown in Tables 13, 14 and 15; 6 base GT-phosphodiester sequences
inhibited Jurkat T, LNCaP and MCF-7 cell proliferation more effectively than
5 6 base GT-phosphorothioate sequences.
Example 13 _
Inhibition of cell proliferation by mixed phosphodiester and phosphorothioate
sequences
Jurkat human leukemia T cells (Table 16) and MCF-7 human breast
10 cancer cells (5 x 10° cells/ml) (Table 17) were incubated with the 6 base GT
SEQ ID NO:25, wherein either oxygen (phosphodiester) or.sulfur
(phosphorothioate) was the nonbridging atom on the phosphate group.
Table 16
% inhibition of Jurkat human leukemia T cell proliferation _
SEQUENCE* ' %INHIBmON
GGG ToGoGoGoGol{GoTon GG, (0xygen atom 1 to 6) 60 -
SEQ ID NO:25-(6 bases) ' . B
GGG ToGoGsGGo(G:To)1GoGo (oxygen atom 1,2,4,5,6; sulfur atomn 3) 17  F
SEQ ID NO:25-(6 bases) -
GGG T:GuGo-GGo{ Gy TshGoGo (oxygen atom 1,2,3,5,6; sulfur atom 4) 2
SEQ ID NO:2546 bases) )
GGG TsGoGyGoGo(Gs T hGoGs (0xygen atom 1,2,5,6; sulfur atom 3,4) 13
SEQ ID NO:25-(6 bases)
GGG ToGoGs~GsGo(GoTo)1GoG: (oxygen atom 2,3,4,5; sulfur atom 1,6) 16
SEQ ID NO:25-(6 bages)
GoG:GoToG5G0-GoGe(GoTo)i1G:G, (oxygen atom 1,3,4,6; sulfur atom 2,5) i1
SEQ ID NO:25-(6 bases)
GGG TGiGi-GG(G, To)) G:Gs (oxygen atom 3 4; sulfur atom 1.2.5.6) - 13

SUBSTITUTE SHEET (RULE 26)



SE 1D NO 25-(6 bases GGGT,GG& GG (GT,)1G G ; (sulfujqaglpgupoho 6)12
SE ID NO 25 6 bases has horothioate *Note: "0" represents an oxygen atom

and "s" represents a sulfur atomon the phosphate group. As shown in

Tabl es 16 wod1A#465 substitution of a sul fur atom for a noRGT/ICAY/aIgET oxygen
atom on one or nore phosphate groups of 6 base GI' SEQID NO 25 to resulted
in a significant decrease in inhibition of Jurkat T and MCF-7 cell
proliferation. Exanple 14 Inhibition of nurine cancer cell proliferation
EL-4 nurine |lynphoma T cells are a suspédsion tunor nodel. EL-4 15 nurine
| ynphorma T cel{lsgoweRe2i-@eadiat €d W th 6, 18, 27 and 33 basg Gl —_sgguences
and with a 15 MG,T&{@-@@GH&HGG (sdiabdien i8y). Tabl e I8 % 1 nhibrtgon of EL-4
murine T IyrrpH 30:p5-66 baytsi fhesplarattduate SEQUENCE% | NFEBI TI ON GGGTGG- GG GT) 1GG
4 SEQ | D NO 25- (‘%Oﬁbéfs €eprespiits uarpseA@OAnANE) reptesetid 4 SHurRET/OOAEDoHh67 28
GGGTGG GG GT) 1GE™MP8 SEQ | D NO 25- 6 bases hos horot hi oate
GIGTGTGIGTGTGIGTGTGTGIGIGIG (G 1T) 133 SEQ I D NO 1-27 bases GIGIGITT
GGTGGTI TTGTTTGITGTI TITI TG 1 SEQ | D NOT6fre 133 bases) AACCACAAGCCCAAC- 6 SEQ
I D NO 67- 15 bases) GIGIGT (GN3 -2 SE IDNO1 6 bases
GTGTGTGTGTGT&TGTGT- ( Gftinhibitiegrof MCKicj wgnan beeaglcguesy ceﬂlsprgh%smmn Tabl e 18, 6,

18, 27 and 33 pase—ACG SEqUENUE, didmmt i nhi bi t
EL-4 nurine C§ Gp[cgd; [3 666, 8 genSin15) 1 CUKEM a B Cent's afje a
suspensi on t UNERQ IOEEDS-(6 a6 phosphodidsia® | eukem a Bcells wera incubatefd with 6
base GI sequenG&RGILat@RCAG.)iG,G&Blygen 1B 1,2,4,5,6; sulfur atom 3) 12
‘ SEQ ID NO:25-(6 bases)

GGG TG oG- GoGo(GoT:)1GoGo (oxygen atom 1,2,3,5,6; sulfur atom 4) 0

SEQ 1D NO:25-(6 bases) :

GGG TGoGo-GeGo(G. T51GoGo (oxygen atom 1,2,5,6; sulfur atom 3,4) 43

SEQ ID NO:25-(6 bases) ’

G3GoGoToGoGe-GeGo(GoTe)1GoG: (oxygen atom 2,3,4,5; sulfur atom 1,6) 12

SEQ ID NQ:25-(6 bases) .

GGG TGGy-GoG(GoT,): GG (oxygen atom 1,3,4,6; sulfur atom 2,5) 13

SEQ ID NO:25-(6 bases) '

GGG ToG:G:-GyGy(Go To)1GsGs (oxygen atom 3,4; sulfur atom 1,2,5,6) -3

SEQ ID NO 25-(6 bases)

GGG, T.G.G-G,G:(G. T,)1G,G;; (sulfur atom 1 to 6) 12

SEQ ID NO:25 (6 bases; phosphorothioate)

*Note: “0™ represents an oxygen atom and “s” represents a sulfur atorﬁ on the phosphatg

group.

As shown in Tables 16 and 17, substitution of a sulfur atom for a nonbndgmg

oxygen atom on one or more phosphate groups of 6 base GT SEQ ID NO:25
10 resulted in a significant decrease in inhibition of Jurkat T and .MCF-’?‘ cell

proliferation. '

Example 14
Inhibition of murine cancer cell proliferation
EL-4 murine lymphoma T cells are a suspension tumor model. EL-4 -

15 murine lymphoma T cells were incubated with 6, 18, 27 and 33 base GT

sequences and with a 15 base ACG sequence (Table 18).

Table 18
% inhibition of EL.-4 murine T lymphoma cell proliferation

SEQUENCE %6 INHIBITION
GGGTGG-GG(GT), GG 4
SEQ ID NO:25-(6 bases)




% i nhibition of A20 murine B | eukem a cell proliferation Sy

I NHI BI TION TGTGTG (TG 3 22 SEQ I D NO 946 bases) GIGIGI-(GIN)3 9. SEID NOO
- 6 bases) =GIT-TT(TG 1 TT5 SEQ I D NO 23 6 bases) GGIGGG G TG 1GG 9 SEQ
| D NO 2446WeeB#665CGTCG G GI) 1GG 11 SE | D NO 25- (6 baseBCTAIUUI46IT( GT)
TT15 SEQ I D NGO 26- 6 bases) As shown in Table 19, 6 base GI sequences

I nhibited proliferation of A20 10 nmurine B | eukem a cells. Exanple 15

I nhi bition of canine cancer cell proliferation D17 cani ne osteosarcoma
cells and CF-51 canine manmary gl and c&8cer cells are solid tunor nodels.

D-17 cani ne oTREE@GGOI@NGE 1S (D X 105 15 celfrs/m) (Tqpbre o) and CF-51
cani ne mamar ) sEhaDSOCAELRYEs theshofothiiome)X 105 11 June 2004 VWO 01/44463 5
PCT/ CAQQ 01467 GI29GTGRSIGTGIGIGTGTabt®sT24%5,)We € | ncubated W th &, 9, |17, 27
and 33 base GI-SEQéRNOid2¥bassld wWith a 15 base ACG sequence., Table 20 %
i nhi bition of @TFT%%QTQ%SK@MTE@WQ proliferati of SEQIENCEY
|N| HB| T|O\| CINI?{W W‘!}’IQ QEﬁIn l\h ’)E R hﬁsnc\
GIGIGTGIGTGI GI|G ae J@r GT)lBG 23 SE ID NO 1 27 base*s‘ 6
GIGTGITTGGT GGl i TG 23— SE+DNO66-(33 bages—;
AACCACAAGCCCAAGZD 1 lbi:abu@)m- 15 bases) GIGIGI- (GT)315 SEQ I'D NO|10- 9
bases GTGTGTGTGTGTGTGTGTAGT) 2

SEQ ID NO:18-(18 bases)

As shown in Table 18, 6, 18, 27 and 33 base GT sequences and a 15 base
ACG sequence did not inhibit EL-4 murine cell proliferation,
A20 murine leukemia B cells are a suspension tumor model. A20
5  murine leukemia B cells were incubated with 6 base GT sequences (Table 19).
Table 19
% inhibition of A20 murine B leukemia cell proliferation

SEQUENCE % INHIBITION
TGTGTG(TG) 22
SEQ ID NO:9-(6 bases)

GTGTGT-(GT): 9
SEQ ID NO:10-(6 bases) .
TTTGTT-TT(TG),TT 5
SEQ ID NO:23-(6 bases)

GGTGGG-GG(TG);GG 9
SEQ ID NO:24-(6 bases}

GGGTGG-GG(GTHGG 11
SEQ ID NO:25-(6 bases) .
TTGTTT-TT(GT)TT 15
SEQ ID NC:26-(6 bases)

As shown in Table 19, 6 base GT seque:ices inhibited proliferation of A20
10 murine B leukemia cells.
Example 15
Inhibition of canine cancer cell proliferation
D-17 canine osteosarcoma cells and CF-51 canine mammary gland
cancer cells are solid tumor models. D-17 canine osteosarcoma cells (5 x 10°

15  cells/ml) (Table 20) and CF-51 canine mammary gland cancer cells (5 x 10°



TGTGTGIGIGIGIGTGI- (TG 8T 8 SEQ I D NO 17- 17 bases) Table 21 jinbooRi tion of
CF-51 canine mammary gl and cancer cell proliferation SE UENCE % | NH BI Tl ON
GGGTGG- G GT), GG 14 SE Q 1D NO 25 - 6 bases)

GIGTGTGTGI®P@TERET GTGTGIGIG (GTI) 13G 23.. SE ID NO 1: 27rGECA®)01467

GIGIGTI TGGTGGITTTGITTGITGI11] 1' TG 23 SE I D NO 66- (33 bases)
AACCACAAGCCCAAC20 SEQ I D NO 67 - 15 bases) GIGIGI (GI)3 15 SEQ ID NO 10 - 9
bases) TGIGIGTGIGIGIGIGI- (TG 8T 8 SE I D NO 17 - 17 bases) As shown in
Tables 20 and 21, 6, 9, 17, 27 and 33 bad8%e GT sequences and a 10 15 base
ACG sequence i nBiRihBATRRE R 1P-victe 3tk g 8NDNE7 C2) hnd B QlabL @yt on.
Exanple 16 [Inhibition of cancer cell proli feration Inhibition of hunan,

muri ne and cani fauensaeand wilh 3 1base ACET seavepge-by 6 15 base GT SEQ | D NO 25

i s summarized in Table 22. 11 June 20Q4,\€},01144465 PCT/ CA00101467 30
Table 22 % i nhi bition of human, nurine and cani ne cancer cell proliferation
CELLS -GG G GG SE I D‘VN@@BIOHHCJW @umbammummbipmoﬁﬁeaﬂdwwm MCF- 741

HUMAN HL- 6035 W THP- 115

MURI NE EL- 41 3

SEQ 1D NO 25-(6 bases)

GTGTGTGTGTGTGTGTGTGTGTGTGTG-(GT)1:G 23
SEQ ID NO:1-(27 bases)
GTGTGTTIGGTGGTTITTGTITGTIGTTITITITIG 23
SEQ ID NO:66-(33 bases)
AACCACAAGCCCAAC 20
SEQ IP NO:67-(15 bases)
GTGTGT-(GT) : 15
SEQ ID NO:10-(9 bases)
TGTGTGTGTGTGTGTGT-(TG),T ]
SEQ ID NO:17-(17 bases)

Table 21

% inhibition of CF-51 canine mammary gland cancer cell proliferation

SEQUENCE % INHIBITION
GGGTGG-GG(GT),GG 14

SEQ. ID NO:25-(6 bases)
GTGTGTGTGTGTIGTGTGTGTGTGTGTG-(GT):G 23
SEQ 1D NO:1-(27 bases) :
GTGTGTITGGTGGTTITIGITIGTTGTETTTITG 23
SEQ ID NO:66-(33 bases)
AACCACAAGCCCAAC 20
SEQ ID NO:67-(15 bases)
GTGTGT-(GT); 15
SEQ ID NO:10-(9 bases)
TGTGTGTGTGTGTGTGT-(TG)sT 8
SEQ ID NO:17-(17 bases)

As shown in Tables 20 and 21, 6, 9, 17, 27 and 33 base GT sequences and a
10 15 base ACG sequence inhibited both D-17 and CF-51 canine cell
proliferation.
Example 16
Inhibition of cancer cell proliferation
Inhibition of human, murine and canine cancer cell proliferation by 6
15 base GT SEQ ID NO:25 is summarized in Table 22.



CANINE D 1718 CANINE CF-5114 As shown in Table 22, human ¢angge 2eekl s are
nore sensitive than canine 5 cancer cells and marine cancer cells to
inhibition of proliferation by 6 base GI' SEQ ID NO 25. Exanple 17

Syner gi st i wosflfieiet of two 6 base GIsequences on inhi biti BeT/CAfrIaka7f er ati on
Jurkat human | eukema T cells were incubated with suboptiml 10
concentrations (5.0 g/m) of 6 base GI sequences (Table 23). Table 23 %

i nhibition of Jurkat human | eukemia T cell proliferati on SEQUENCE%

i NHIBI TITON GGGTGG G GI) 1GG 5 SE | D NO395- 6 bases TTGITT-TT(GT) 1GG -2 SEQ
ID NO 26 - 6 bases) GE GI) 1GG + TT(Ghahe3214 SEQ ID NO. 25 + SE I D NO 26
TGGTTG TE GT) 1TG -1 _SEQ | D NQ29- (0 bases) TGGITG TG GI) 1TG 2 SE | D NO

10- (6 bases) T GT) Yoriafubition ¢thuan merige apdgapine ggyeprrell pradiferation NO. 10
GGITGG G TT) 1z IBEQ TD NO Z1T cicPRaeeEo Ionesse] TT( Gl 1GG 4 SEQ | D NO: 39-
6 bases) GG G HuMAN kGG 18 17 June 206 WO 01/44465 31 SE I D NO 41 + SEQ
1D NO 39 As shpumMaNPdabl e 23, |t he sinubg aneous yse of two 6 base GI
sequences had a|HdMABMGFStic efflect on jAbhibition|of Jurkat T cell
proliferation. H&f@z 5 Potantiation3nf antindoplastic effect of

chenot her apeut i man—leukdia T cellls were incubated with
1.0 pg/m of 6 rHaggty o 25—ane b—27-bage GT SEQ ID NO| in the
presence of O, Bggansad o 0 —tofn ‘1’; 5—f+woetflouraci| or cisplatin
(Tabl e 24). 5- grgci t—Ts g antTmeabottteghat interferes with DNA
and RNA synt heS| RURINE A20 11

MURINE L-1210 3

CANINE D17 18

CANINE CF-51 14

As shown in Table 22, human cancer cells are more sensitive than canine
5  cancer cells and murine cancer cells to inhibition of proliferation by 6 base GT
SEQ ID NO:25.
Example 17
Synergistic effect of two 6 base GT sequences on inhibition of proliferation
Jurkat human leukemia T cells were incubated with suboptimal
10 concenfrations (5.0 pg/ml) of 6 base GT sequences (Table 23).
Table 23
% inhibition of Jurkat human lenkemia T cell proliferation

SEQUENCE % INHIBITION
GGGTGG-GG(GT) GG 5

SEQ ID NO:25-(6 bases)

TTGTTT-TT(GT),GG 2
SEQ ID NO:26-(6 bases) . . .
GG(GT),GG + TT(GT),GG 14
SEQ IDNO:25 + SEQ ID NO:26

TGGTTG-TG(GT);TG -1

SEQ ID NO;29-(6 bases) *
TGGTTG-TG(GTH TG 2

SEQ ID NO:10-(6 bases)

TG(GTHTG + TG(GT), TG 9

SEQ IDNQ:29 + SEQ ID NO:10

GGTTGG-GG(TT);GG 4

SEQ ID NO:41-(6 bases)

TTGTGG-TT(GTYH GG 4

SEQ ID NO:39-(6 bases) -

GG(TTHGG + TT(GT),GG 18




10 Gsplatin is an alkylating agent that cross-links DNA @andyh&bobits DNA
precursors. Table 24 % inhibition of Jurkat human | eukema T cell
proliferation | SEQUENCES % | NHI Bl TI ON 5- Fluorouracil m 0.00.11.010.0

5- Fl uor our @€ 0108%838 G GI) 1GG - (6 bases) 0102140 SE | D RO/2500/y671. O
jigtm (GTI)13G - (27 bases) 3152541 SEQID NO1 at 1.0 RPIlm Cisplatin m
0.00.11.010.0 C splatin072973 G GT) 1GG - (6 bases) 0143876 SEQ I D NO 25 at
1.0 gglm (GI)13@ 27 bases) 3183576 SEQID NO1 at 1.0 pg/m is As shown
in Table 24, 6 base GI SEQ ID NO 25 and127 base GI SEQ ID NO 1
potenti ated th¢ saQinReapt s&fbaodhT ect_of 0. 1 and 1.0 [gg/mOf 5- |
fluorouracil on Jurkat T cell proliteration and GI SEQ 'D NO 25

potentiated the antineqgplastic effect of 0.1 and 1.0 Vg/m cisplatin on
Jurkat T cell ppshewmingtabls?d. te Wmonmwwa@ébﬂse&éh@ewer@@ahaéaw X 105

cells/m) vere gpg fc‘%ﬂ'ect"&ntlﬁluﬂitzgn Sufdat TREN grohfé'ﬁﬁiog SEQ 1D NGO 25 and of
27 base GI SEQ I'D PCT/ CACQ/ 01467 11 June 2004 WO 01/ 44465 5

PCT/ CAOQ 01467 32 in t he presence offxapplel8, 1.0 or 10.0 g/nl of
ant agont ot - taof QBRI ol Fitelrlile S bl AR B 200 L0000,
proliferation Jurkat human leukemia T cells were incubated with 1.0 pg/ml of 6
base GT SEQ ID NO:25 and of 27 base GT SEQ ID NO:1 in the presence of
0, 0.1, 1.0 or 10.0 pg/ml of 5-fluorouracil or cisplatin (Table 24). 5-
flucrouracil is an antimetabolite that interferes with DNA and RNA synthesis.
10 Cisplatin is an alkylating agent that cross-links DNA and inhibits DNA

precursors.
Table 24
% inhibition of Jurkat human leukemia T cell proliferation
SEQUENCES % INHIBITION
5-Fluorouracil {(ng/ml)
0.0 0.1 1.0 10.0
5-Fluorouracil 0 3 14 38
GG(GT),GG-(6 bases) 0 10 21 .| 40
SEQ ID NO:25 at 1.0 ug/ml )
(GT),5G-(27 bases) 3 15 25 41
SEQ ID NO:1 at 1.0 pg/ml
Cisplatin (i1g/ml)
0.0 0.1 1.0 10.0
Cisplatin 4] 7 29 73
GG(GT),GG-(6 bases) 0 14 38 76
SEQ IDNO:25 at 1.0 pe/ml
(GT)13G-(27 bases) 3 18 35 76
SEQ ID NO:1 at 1.0 pe/ml
15 As shown in Table 24, 6 base GT SEQ ID NO:25 and 27 base GT SEQ

ID NO:1 potentiated the antineoplastic effect of 0.1 and 1.0 pg/ml of 5-
fluorouracil on Jurkat T cell proliferation and GT SEQ ID NO:25 potentiated
the antineoplastic effect of 0.1 and 1.0 pg/ml cisplatin on Jurkat T cell
proliferation,

20 MCF-7 human breast cancer cells (5 X 10° cells/ml) were incubated
with 1.0 pg/ml of 6 base GT SEQ ID NO:25 and of 27 base GT SEQ ID NO:1



SEQUENCES% | NHI BTl I ON 5- Fl uorouracil nml 0.00.11. 010. 0 5- FhygQuagmaoyl 0132828
G GT) 1GG (6 bases) 6243633 SEQ ID NO 25 at 1.0 m (GLT)13G (27 bases)
8243533 SE ID NO'1 at 1.0 Ag/m Tanoxifen (ILglm) 0.00.11.010.0

Tanoxi f enOWOWBABISEHS GT) 1GG (6 bases) 6212431 SEQ | D NO 2BCHCAM/Q4q3gl i

(GT) 13G (27 bases) 8192420 SEQID NO | at 1.0 pg/m As shown in Table 25,
6 base SEQ ID NO 25 potentiated the antineoplastic effect of 0.1 .tg/m
5-flurouracil and of 0.1 jig/mM tanoxifen on MCF-7 cell proliferation.
Twent y-seven base SEQ ID NO 1 did not pdfentiate the antineoplastic
activity of 5-fufeqpresaid o0, ®f, 1.a@xbbqr%ﬁnow%u6r&ﬂdil ori@mBkigly fer ati on.
15 Exanple 19 Inhibitjon of prol feration by repeats of 6 base GI SEQ ID
NO 25 Jurkat hufkable 2V« damexiten deqn estrogananiagonisiat ed with 1, 2, 3 and 4
repeats of 6 base GF GI)1GG (SEQ ID 1hG.23) (Table 26). Table 26 %
i nhibition of Jurkat human |eukem a T cell proliferation SEQUENCE%
| nhi bi ti on GGGTGG GE(‘GMbititneef MER 7| pmqobesstaaness eed) proliferation
GGGTGCEEGTCG | G deianEEs? 216 SEQ D NOT68=92 bases) 3, wapmion
GGEGTGEEEGETCEEEEICGE TCHA G TEF 3 5 SEQ TD NYT694 18 stiRaracil (ne/mi)

GCGGTGEEEGTCEEEETEEEEGTICG [ GH G 1GG 4 13 SE "6 NO 60 [24 fxASEF 1olp June
2004 5-Fluorouracil 0 13 28 28
GG(GT)HGG-(6 bases) 6 24 36 33
SEQ ID NO:25 at 1.0 ug/m)
{G:ThsG (27 bases) 8 24 35 33
SEQ ID NO:1 at 1.0 pe/ml
Tamoxifen (pg/ml)
. 0.0 0.1 1.0 10.0
Tamoxifen 4] 10 18 15
GG(GT),GG-(6 bases) 6 21 24 31
SEQ ID NO:25 at 1.0 ng/ml
(GT)13G-(27 bases) 8 19 24 20
SEQID NO:1 at 1.0 pg/ml '

As shown in Table 25, 6 base SEQ ID NO:25 potentiated the
antineoplastic effect of 0.1 pg/ml 5-flurouracil and of 0.1 ug/ml tamoxifen on
MCF-7 cell proliferation. Twenty-seven base SEQ ID NO:1 did not potentiate
the antineoplastic activity of 5-fluorouracil or of tamoxifen on MCF-7 cell

10 proliferation. .
Example 19
Inhibition of proliferation by repeais of 6 base GT SEQ ID NO:25

Jurkat human leukemia T cells were incubated with 1, 2, 3 and 4

repeats of 6 base GG(GT),GG (SEQ ID NO:25) (Table 26).

15 Table 26 : )
% inhibition of Jurkat human leukemia T cell proliferation .
SEQUENCE _ % Inhibition
GGGTGG-GG(GT);GG 60
SEQ ID NO:25-(6 bases)
GGGTGGGGGTGG-[GG(GT), GG, 18
SEQ ID NO:68-(12 bases)
GGGTGGGGGTGGGGGTGG-[GG(GT),GG)s 5
SEQ ID NO:69-(18 bases)
GGGTGGGGGTGGGGOTGOGGGTGG-[GG(GT) GGy 13
SEQID NO:70-(24 bases)




WD 01/ 44465 PCT/ CAOQ' 01467 33 As shown in Table 26, inhibf{iygpe@bodurkat T
cell proliferation was 60% with 6 base GI' SEQ |ID NO 25 and decreased with
12 base GI' SEQ I D NO 68, 18 base GI SEQ I D NO 69 and 24 base GI SEQ I D

NO 70. Thew@dll@i4ed 5 tenperature (Tn) of 6 base GI' SEQ | BCNOAGRBI IS 2. 5C
and increased to 56.8C with O SEQID NO 68, to 76.3C with GI SEQ I D NO 69
and to 86.3Cwith GI' SEQ I D NO 70. Exanple 20 Inhibition of proliferation
by Bacillus Cal nette-guerin (BCG derived 10 sequences BCG derived
sequences are reported to inhibit tunor 3drowth in vivo (Kataoka et al.

Jpn. J. Cancer Res. 83:244, 1992). In addition, A-2 (SEQID NO 72) and BCG

A-4 (SEQ I D NO 74), when % e-mxed.wth II\/CceIIs and |nJected into CDF-1
mce, are report‘d’ééh?‘ﬁnmrﬁﬂ[ﬁ FW&“EWJ“’&FWQH m9lifgrasion I’ésé(?r@“?ﬁl%

respectively. JugdeatT Bnqam N@J%@éﬂ@de&e%@édlﬁw Wm‘%?ﬁﬂb fp base
(VN |

sequences derived from BCG Tabl e 27 i tion of Jurkat

human | eukeni a PawefT ﬁﬁQ)IIDféfaeﬁﬂ ol %‘E@EI\QE%EQ\IIIDW@F’/@\I Bysmelting

2 AAAAGAAG GRS 16O AL B N B a5

bases) BCG A-3 TE&XTaBaCHASEQIA BN to 76 BEABEATTSE CAB4
NG 73- (45 bases @%Nﬁq WWIWGACG 9 GCAACACGACGCﬁCACCGTGCTG
SE I D NO 74-(45)88ases 04"WO 01/ 44465 PCTI CA00/ 01467 34

Example 20

Inhibition of proliferation by Bacillus Calmette-guerin (BCG) derived
10 sequences _
BCG derived sequences are reported to inhibit tumor growth in vivo
(Kataoka et al. Jpn. J. Cancer Res. 83:244, 1992). In addition, A-2 (SEQ ID
NO:72) and BCG A-4 (SEQ ID NO:74), when pre-mixed with IMC cells and
injected into CDF-1 mice, are reported to inhibit IMC tumor growth by 88%
15 and 37% respectively. A '
Jurkat human leukemia T cells were incubated with 45 base sequences
derived from BCG (Table 27).
Table 27
% inhibition of Jurkat human leukemia T cell proliferation

SEQUENCE % INHIBITION
BCG A-1
AAAGAGGGGCATGACCCGGTGC 6
GGGGCTTCTTGCACTCGGCATAG
SEQ ID NO:71 (45 bases)

BCG A-2 .
AAAAGAAGTGGGGTGCCCCCAC 19
GATCACCAACGATGGTGTGTCCA
SEQ ID NO:72-(45 bases)

BCG A-3
TCCATCGCCAAGGAGATCGAGC 24
TGGAGGATCCGTACGAGAAGATC
SEQ ID NO:73-(45 bases)

BCG A-4
ACCGATGACGTCGCCGGTGACG 9
GCAACACGACGGCCACCGTGCTG
SEQ ID NO:74-(45 bases)




BCG A-6 ACGAGACCACCATCGTCGAGGG21 CGOCGGTGACACCGACGCCATCG $EQhD Ayg475- (45
bases) BCG A-7 GCOGAGAAGGTGCGCAACCTGCA CGGCTGGCCACGGACTGAACGCT SE I'D NO. 76
45 bases) BOG M 3 ACGCCGACGTCGTCTGTGGTGG22 GGTGTCTACCGCCAACGCGACGG SEQ | D

NO 77 45 Wa92444BEG ALPHA- 1 CGACTACAACGCGCTGGGATATCLO
AACACCCCGGCGTI TCGAGTGGTA
BCG derived sequences inhibited Jurkat T cell
cycle stage was determ ned using a
kit (Bécton Dickinson). Briefly, nuclei

21 5 | nduction
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proli
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SEQD NE44WReH1/ 44465 PCT/ CA00/ 01467

10

15

20

As shown in Table 27; BCG derived sequences inhibited Jurkat T cell

proliferation <24%.
Example 21

Induction of cell cycle arrest

Cell cycle stage was determined using a CYCLETEST™ PLUS DNA

commercial kit (Becton Dickinson). Briefly, nuclei from cells were obtained

by dissolving the cell membrane in a nonionic detergent,

eliminating the cell

cytoskeleton and nuclear proteins with trypsin, digesting the cellular RNA

with RNase and stabilizing the nuclear chromatin with spermine. Propidium

iodide was added to the cell nuclei and their fluorescence was analyzed in a

flow cytometer equipped with electronic doublet discrimination capability
(FACSCalibur, Becton Dickinson, San Jose, CA). Accumulation of cells in
GofG1, early S (SE), mid S (SM), late S (SL) or Go/M phases of the cell cycle
was analyzed using MODFIT LT software (Verity Software House Iné.,_

~ Topsham, MA).
Exponentially growing Jurkat human leukemia T

cells (Table 28) and

MCF-7 human breast cancer cells (5 X 10° cells/ml) (Table 29) were
incubated for 24 h with 2, 6, 15, 18, 27 and 45 base sequences containing A,

C.G and T. The cells were collected and centrifuged and cell cycle stage was

de_termjned.



| nduction of cell cycle arrest in Jurkat T human | eukem aq¢g|,h8 zgfggf cells
I n hase: Go/ GLSESMSLG 2/ MArrest* Untreated cells31.419. 114. 311. 623. 6None
GG( GT) 1G&28. 546. 314. 610. 70. OEnd SE SEQ I D NG 25- (6 bases)

TT(GT) | TT3W0eNA44642. 810. 732. 4End SEQ | D NO 26- (6 bases) GRECMCAGNE )
GT(GT) 1GT 30. 841.916. 810. 20. 3End SE SEQ I D NO 10- 6 bases) AGA')1GA
35.229.110.48.217.1Md SE SEQ I D NO 31 6 bases GH AA) 1GG

48.019. 88.55.834. 1End SE I D NO 42- 6 bases)CGo/G GH CC) 1GG

26.521. 322.810.718. 7TEnd SM SE | D NO 43 366 bases) (weak) G GT) 1GG
34.914. 815. 010. 624. 7None SEQ | D NG 25 a6 fgases hos horot hi oate (GLT) 13G
40. 635. 614.29.30.3End SE SEQ ID NO'1 - 27 bases) (GLT)33G

33.717.613. 211. 024, 5%@%9&?1Um@ewm5§§é@mwie®emw& hioate ~ g

34. 315. 513. 610.7326. 4None (G3TJ6G3 SE QT JNCHisAn phash: DASES)
(GBT)4G340. 518. 312. 99. 723. 6Noe B TD NeE3- (ZA/MaJEeSSL GJ/M | Arrest®
(GrT) 3G336. 51pUteadedtll. 122. 3None 38EQ [|D MO 41 243 bdseas)y 23.6 | None
AACCACAAGCCCAPCSEITRES. 512. 89. 524 .286Mong SEQ | D NEs 671 15.7bdses) End SE
SEQ ID NO:25-(6 bases)
TT(GT),TT 32.6 11.5 12.8 10.7 324 | End
SEQ ID NO:26-(6 bases) ) Gy/M
(weak)
GT(GT),GT 30.8 41.9 16.8 102 0.3 End SE
SEQ ID NO:10-(6 bases)
AG(GT),GA 352 29.1 104 82 17.1 Mid SE
SEQ ID NO:31-(6 bases)
GG(AA)GG 48,0 19.8 8.5 5.8 34.1 End
SEQ ID NO:42-(6 bases) : Go/Gy
GG(CCY GG 26.5 21.3 22.8 10.7 18.7 End SM
SEQ ID NO:43 (6 bases) (weak)
GG(GT),GG 34.9 14.8 15.0 10.6 24.7 Mone
SEQ ID NO:25-(6 bases
phosphorothioate)
(GiT)H;G 40.6 356 14.2 9.3 03 End SE
SEQ ID NO:1-(27 bases) :
(GG 337 17.6 13.2 11.0 245 None
SEQ ID NO:1-(27 bases :
phosphorothioate)
(G;T)eGs 343 15.5 13.6 10.3 26.4 None
SEQ. 1D NO:2-{27 bases) '
(GsT)4Gs 40.5 13.3 12,9 9.7 236 None
SEQ ID NO:3-(27 bases)
(G7T)Gs 36.5 16.3 13.3 1.1 223 | None
SEQ ID NO:4-(27 bases)
AACCACAAGCCCAAC 39.6 13.5 12.8 9.5 246 None
SEQ ID NO:67-(15 bases)
TT(AG),GG 24.6 372 19.5 59 12.8 Mid 8M
SEQ ID NO:49-(6 bases)
(GT)s 242 26.7 240 8.7 16.4 Mid sSM
SEQ ID NO:18-(18 bases)
BCG A-1 19.8 31.7 225 14.0 12.0 Mid SM
SEQ ID NO;71-(45 bases) '
BGC A-3 323 202 14.1 12.0 214 None
SEQ ID NQ:73-(45 bases)
TG 231 523 4.8 9.8 0.0 End SE
SEQ ID NO:51-{2 bases)

As shown in Table 28, in Jurkat T cells, 2, 6 and 27 base GT sequences
5  induced arrest in the SE phase of the cell cycle, 6 base CG and AGT, 18 base
GT and 45 base BCG A-1 sequences induced arrest in the SM phase of the



TT(AG 1G3E24. 637. 219.55.912. 8M d SM SEQ | D NO 49- (6 bases){1 June 2004
(GT)924. 226. 724.08. 716.4M d SM SE | D NO 18- 18 bases BCG
A-119.831.722.514.012.0Md SM SE I D NO . 71- (45 bases) BGC

A-332. 320. w001/24485 021. 4None SE I D NO 73- 45 bases T&X23. 1Be1/8A¢/8%780. OEnd
SE SEQ I D NO 51-(2 bases) As shown in Table 28, in Jurkat T cells, 2, 6 and
27 base GI sequences 5 induced arrest in the SE phase of the cell cycle, 6
base CG and AGI, 18 base GI and 45 base ECG A-1 sequences induced arrest in
t he SM phase of the 11 June 2004 WO 01/ #4465 PCT/ CA06/ 01467 36 ~cell cycle
and a 6 base AG %w G@,{@ﬁ f cell
cycle. Table ZQC?ﬁ uct iﬁ%nd g?&ggﬁ@i@gﬁ I%dr?lﬁée{]i&?sﬁlﬂ ?ﬁas‘r% Ogtrﬂge:st cancer
cells %cells igelhtiglte: GLI G SESMSLG 2/ MArrest* Untreat ed

cells23.614.410. 811. 140. 1None GE GT) 1%8 %% 927.622.210.917.4End SM SE I D
NO 256 bases) TT(AG, GG 20.018. 625 5.0Md SMSEQ ID NO 49- 6
bases) (GI)9 25.331 I@im“m@@hl@ydmmess’mMEBW@HN@M@HWMG@&) TG

17. 236. 413. 414157 9End—SESEQ+DBDNO5% %gms—ﬁxs—s-hewm Tabl e 29,
in MCF-7 cell$, 2 and 6 base GT GpgUETCESET MPUCKH TAarEESt |dzmrwphase
of the cell cyGhRaerelz Dase ABI IBGUETICE4and| anog 3839 [Clo3cuuenre
I nduced arrest Go@mBe SM phasé ofziphe {cetds cyclzez BXampl € 224 | EndsMm

SEQ ID NO:25-(6 bases)

TT(AG),GG 20.0 186 25.7 20.7 150 | Mid SM

SEQ ID NO:49-(6 bases)

(GT)e 25.3 31.6 16.9 10.5 157 | Mid SM

SEQ ID NO:18-(18 bases)

TG S 172 36.4 134 14.1 179 | EndSE

SEQ ID NO:51-(2 bases)

As shown in Table 29, in MCF-7 cells, 2 and 6 base GT sequences induced
arrest in the SE phase of the cell cycle, a 6 base AGT sequence and an 18 base
GT sequence induced arrest in the SM phase of the cell cycle.
A Example 22
10 Induction of cell cycle arrest by GT SEQ ID NO:25, AC SEQ ID NO:79 and
GT SEQ ID NO:25 + AC SEQ ID NO:79 _
Jurkat human cell leukemia T cells (1 X 10° cells/ml) were incubated
for 24 h with 6 base GT SEQ ID NO:25, complementary 6 base AC SEQ ID
NO:79 and 6 base GT SEQ ID NO:25 + 6 base AC SEQ ID NO:79. GT SEQ
15 1D NO:25 and AC SEQ ID NO:79 were hybridized by mixing the
oligonucleotides (1:1) and heating for 10 minutes at 65°C. As controls, GT
SEQ ID NO:25 and AC SEQ ID NO:79 were heated for 10 minutes at 65°C

(Table 30).

Table 30

20 Induction of cell cycle arrest in Jurkat human leukemia T cells
. % cells in phase:

Go/G) SE SM SL Go/M | Arrest
Untreated cells 31.7 15.2 13.7 14.0 254 | None
GG(GTHGG 280 458 14.0 113 09 | EndSE
SEQ ID NO:25-6 bases)
CC(AC);CC 36.0 104 134 9.7 30.5 | None
SEQ ID NO;79-(6 bases)




10 Induction of cell cycle arrest by GI' SEQ I D NO 25, AO|$§Q1 Ob’? 79 and
GISEQ DNO : 25+ ACSEQ ID NO 79 Jurkat hunan cell |eukema T ce 1 X 105
cells/m) were incubated for 24 h with 6 base GI' SEQ | D NO 25,

conpl emrent Wow1B44s8se AC SEQ ID NO 79 and 6 base GI' SEQ POI/N&»@HB467 6 base
AC SEQ ID NO79. GI SEQ 15 ID NGO 25 and AC SEQ ID NG 79 were hybri di zed
by m xing the oligonucleotides (1:1) and heating for 10 m nutes at 65C As
controls, GI' SEQID NG 25 and AC SEQ ID NO 79 were heated for 10 m nutes
at 65C (Table 30). Table 30 20 Inductigr of cell cycle arrest in Jurkat

human | eukem a T ph G 27 iy g?— t ed
cel 1 s31.715. 213 ,}fg’ﬁﬂ@% lCé L)L %0 :’8}3043 81141 0118'?30. no SHQ I D
NO 25- (6 bases TCAC) ICC 36. UJ.U 13749 730 5Nonme~SEQ 1T D NO 79=(6bases 11
June 2004 WD 01/A44ﬂ&5n RCTAW00, @/ tA3AET SBO BEND: ﬂsﬁn@u&@a&es@aﬁmaﬂﬁf) 1 G +
CC(AC)t CC None %925 + SEQ NO 79- (12 bases) shown 1 n Table
30, 6 base GT St SHrhves oighe el ryels. whereasith %OW@%Y éﬁaS%AféSSQIPnase of
the cell cycle, N@@gﬁ@@nggﬁec@gmee&ﬁ s had no
effect on the cell cycle. gy ridizat [bgﬁl@%}@bﬁéﬁ?udﬁlq)[t)‘ NO g? 5 an AC SEQ I D
NO 79 neut rafi zagd &F SHOD Q\@%tfﬂlﬂﬁééﬂ’mﬂm‘&%mdy@ioaofml}e@te These
dat a denonstr at at es,.0 ent
i nventi on must glgéés?l ng ge g?t?g%g@ggﬁagghﬁ%l ebggwﬁg%éﬁeo%e%gﬁe%%tﬁim s 10
Redi stri bution meswtmaﬁqmmthma'nglphmpﬁht i dyl serine and rel ease of
nucl ear matrix protein (NuMA) are %}%ﬁ%hﬁrl srics of cells undergoing
apoptosis (Martin et al. J. Exp. Md 545, 1995; MIller et al.
Bi ot echni ques, IdciA®Ad apQBays The redi stribution of phosphat i dyl serine in
Lglengl aIS:Irr'Ia'C g‘lr)”r 38; %&isfn &tlionq)f%ﬁ)aosglg%%m ramrll%sphggp atléyefsenng ancl re\f\éase Xft ometry
nuclear matrix protein (NuMA) are characterisrics of cells undergoing

apoptosis (Martin et al. J. Exp. Med., 182:1545, 1995; Miller et al.
Biotechniques, 15:1042, 1993).

The redistribution of phosphatidylserine in the plasma membrane

15 during apoptosis was measured by flow cytometry using FITC-conjugated
annexin V (BD Pharmingen, San Diego, CA). NuMA release into the
supernatant was determined using a commercial ELISA kit
(Oncogen/Calbiochem, Cambridge, MA).

Jurkat human leukemia T cells were incubated with 50 uM of 3, 4, 5, 6

20 and 7 GT base sequences, a S base ACGT sequence, 6 base AG, GG, AGT
and CGT sequences and a 7 base GG sequence. Table 31 shows % of celis in
apoptosis (positive for phosphatidyl-serine/annexin V staining (PS/A-V)) and
% NuMA released from the cells.

Table 31
25 Induction of apoptosis in Jurkat T cell leukemia cells
SEQUENCE % of cells in apoptosis % NuMA released (treated vs
(positive for PS/A-V staining) untreated cells)
Untreated cells 4 0
GG(GT),GG 27 69
SEQ ID NO:2-(6 bases)
GG(GA) GG 27 74
SEQ ID NO:45-(6 bases)




annexi n

V (BD Phar m ngen
super nat ant was determ ned using a conmerci al

(Oncogen/ Cal bi ochem - Canbri dge,
i ncubat ed WOtth/48@sM of 3, 4, 5, 6 20 and 7 GI base sequBlT/E€3a0/MH4EG base

ACCT sequence,

San Di ego,

CA). NuMA

MA) . Jurkat

rel ease t
A el eas 19400k BB04

human | eukemia T cells were

6 base AG GO, AGI and COT sequences and a 7 base GG

sequence. Table 31 shows % of cells in apoptosis (positive for
phosphat i dyl -seri ne/ annexin V staining (PS/A-V)) and NuMA rel eased from
the cells. Table 31 25 Induction of apopBosis in Jurkat T cell |eukenia
cel I's SEQUENCE% [adGGefdad 1 n apopt osi s% Nud/A rel eaded (treaied vs (pasitive
for PS/ A-V st ai niSEg gibeseb) cell | s) Untreated celll s40 G GIN) 1GG 2769 SEQ
| D NO 2- (6 base 'Lt‘" 1GG 2774 SE rD NO 45 6 bgses 11 3June 2004 |WO
01144465 PCTI CAQCGERTAY § beses) cd)166 1611 SEQ 1D NO 46- 6 bases) QN GG | GG
50 SEQ | D NO 44-{( (%%M%A )[1Ar2056 &0 1D NO|27- - (6 baé%s) CQ( GY) 16050
SEQ I D NO 28- (6 THC G LT 1423 —SEQ+DNO—26—(-6—base &H-6H4GT3390
( S

SEQ I D NO 10- 6 %gqlgkogx@mes)zlm SEQ I D NO: 7844 |bases) (ET) 1632460 SEQ I D
NO 52- 4 bases) [Ga{e)I€24112 SEQ ID NO 544 4 bases [( Gl I&Z I

SEQ ID NO:26-(6 bases)

GT(GT),GT 33 90

SEQ ID NO:10-(6 bases)

GG(GT), 21 64

SEQ ID NO:78-(4 bases)

(GT)HGG 24 60

SEQ ID NO:52-(4 bases)

G(GT),G 24 112

SEQ ID NO:56-(4 bases)

(GTHG 21 97

SEQ ID NO:8-(3 bases)

T(GTH 10 35

SEQ ID NO:7-(3 bases)

GG(GTHG 25 92

SEQ ID NO:6- (5 bases)

G(GT),GG 25 120°

SEQ ID NO:60-(5 bases)

GG(GG),GGG 12 26

SEQ ID NO:63-(7 bases)

GGG(GTHGG 30 123

SEQ ID NO:62-(7 bases)

CG(GT)A 6 9

SEQ ID NO:80-(5 bases)

As shown in Table 31, 3, 4, 5, and 6 base GT, AG, CG and AGT sequences
induced apoptosis of Jurkat T cells. Five base ACGT and 6 base CGT and

GG sequences did not induce apoptosis of Jurkat T cells.

Example 24

Increase in intracellular calcium (Ca**);

10

Increases in intracellular calcium (Ca®*); are reported to be associated
with apoptosis induction (Lam et al. Mol. Endocrinol. 7:686, 1993). (Ca*");

was followed using the fluorescent probe Fluo-3-AM (Cell Permaant,

is indicative of an increase in (Ca®

Molecular Probes, Inc., Eugene, OR). An increase in Fluo-3-AM fluorescence



SE ID NO B 3 bases T(GI), 1035 SEQ I D NO - E3 bases) G GI) @?@%@?g
NO: (5 bases) G GI)tGXR5120" SEQ I D NO. -60- (5 bases) 26 SEQ

6
| D NO 63- 7 bases) GG GTI) 16330123 SEQ I D NO 62- 7 bases) CE GT) 1A69 SEQ I D
NG 80- (5 bweeEpdds shown in Table 31, 3, 4, 5, and 6 baseCBTAARGTCG and
AGT sequences induced apoptosis of Jurkat T cells. Five base ACCT and 6
base CGI' and GG sequences did not induce apoptosis of Jurkat T cells. 5
Exanple 24 |Increase in intracellular calcium(Ca2+) f Increases in
intracellular calcium (Ca2)1 are reporté® to be associated with apoptosis

i nduction (Lamet al Jmk&tlhumﬁﬂméﬂuaqioeniw@éﬁncu%&%}‘orza%ﬁmbas foll owed

using the fl uorgg ent robe Fl uo- |1 Pernmaant, 10 Mbl ecul ar Probes,
| nc., Eugene, )% ﬁcr@%{&‘e‘”ﬁﬁ qnllaﬁe@bmerlﬂr%saeeeeﬁeeendpé in PR at i ve of

an i ncrease in QQﬁgﬂlmg 153 FRERGd 7A0¢ Wieh Qéﬁ%ﬁlﬁéwuﬁf%ﬁgg/sag§@7 ; Jur kat

human | eukema T cells were incubated for I - NO 25.
Cells were coll @@9‘@633999 wahmeafuipgaat 8% nmeaxsiiatingcnd 530 pBSmission &lAi ng 1% FBS
and | oaded wit h3dQ.WFl 5935, t a%{(’ opescence was
measured at 488 nn$ ex)cr tatar oﬁtlglairlr1 yé%"og’ﬁ% Pe‘énaggr on EL'%“% g"%t%rggrg‘rr'n) . Data
wer e anal yzed oﬁJeBQQES@@\EGt@lRlckmsmg t he program OellQJEST (Becton

Di cki nson). As shown ncu |on h 6 base
GT SEQ ID NO 25 caf}l'gg anlﬁgg%l 18%"2) ion, of, rkatﬁc ﬁ%i e‘g’é}gﬁ di cati ve
of an incr easeSEQ IDCNO)25. cauded dnx@3Apinereass in kot fladdessencl uawaﬁt@c;ﬂ@ Apopt osi s
can be initiat ed |J gerrﬁﬁ:mhat bind to cell surface receptors including,
but not Iinited™ 5 5) and tunor necrosis factor (TNF).

Fas-bi ndi ng tbo Fas Ligand and TNF bi mtamglet2s TNF Receptor 1 initiate 15

i ntracel | ul ar srr atl ing. resulting in the activation of cysteine aspartyl
pr ot eases UCIIORN ap0ptos:s

Apoptosis can be initiated by ligands that bind to cell surface receptors
including, but not limited to, Fas (CD95) and tumor necrosis factor (TNF).
Fas-binding to Fas Ligand and TNF binding to TNF Receptor 1 initiate

15 intracellular signaling resulting in the activation of cysteine aspartyl eroteases
(caspases). Caspases initiate the lethal proteolytic cascade of apoptosis
execution associated with nuclear DNA-fragmentation, release of nuclear
matrix proteins (NuMA) and loss of cell substrate contact. .

Jurkat human leukemia T cells (1 x 10%/ml) were incubated with 6 and

20 27 GT base sequences (Table 32). NuMA was determined as in Example 23.

Table 32
% NuMA release from Jurkat human leukemia T cells

SEQUENCE . % NUMA RELEASED
GTGTGTGTGTGTGTGTGTGTGTGTGTG-(G1T)15G 22
SEQ ID NO:1-(27 bases)

GGGTGGGTGGGTGGGTGGGTGGGTGGG-(GsT)sGa 49
SEQ ID NQ;2-(27 bases)

GGGGGTGGGGGTGGGGGTGGGGGTGGG-(GSTWG; 139
SEQ ID NOQ:3-(27 bases)

GGGGGGGTGGGGGGGTGGGGEGEGTGGG-(G11):G; 90
SEQ ID NO:4-(27 bases)

GGGTGG-GG(GT), GG 269
SEQ ID NO:25-(6 bases)




(caspases). Caspases initiate the lethal proteolytic cascqt@lguﬁ{9 2PBQpPt 0si s
execution associated with nucl ear DNA-fragnentation, rel ease of nucl ear
matri x proteins (NuMA) and | oss of cell substrate contact. Jurkat human

| eukem a TWOSIMKsE61 x 106/ m ) were incubated with 6 and PRDCR®/OBKBTbase
sequences (Table 32). NuMA was determned as in Exanple 23. Table 32 %
NuMA rel ease from Jurkat human | eukenia T cells SEQUENCE% NUVA RELEASED
GIGTGTGIGTGITGTGTGTGTGIGIGIG ( GLT) 13G 22 SE IDNG 1 27 bases)
GGGTGGGTGEGTGEGTGEGTGEGETGEG ( G3T) 6G3 4948EQ CD NG 2- 27 bases

COUOGT CCOUCT CCORGHRRCATIHRNE LOSTNALA lscShich DL OT 620 1DPRO8)S was
(II;G(;GGIG(IIBGGGIGGGGGGGIGGG@T) 3G3 90 SEQ I D _NQ 4 27 bases)

GGGTGG GG( GT) 1 Geyesisytharth NuMoplsaseqvithlldhase T SERIDNOS 13 3amd 44465

PCT/ CA00/ 01467 40 As shown in Tabl ,34,e%%NUMA rel ease with 6 base GI' SEQ
I D NO 25 was greater than % NuMA rel easg W th 27 base OI SEQ ID NGs: 1, 2,
3 and 4. Exanpl &dretianvafweortotis by 6 dgenGESEQ BYNG: Vol CrassEAY SEQND. 25 and 6
base AC SEQ %]D Ap-MO 79 Jurkat human cell leukemia T cell's were incubated
for 24 h with 6 base GI SEQ ID NO 25, conplenentary 6 base AC SEQ ID

NG 79, and 6 base GulsERurhid ¢elbl@kemia bedisersiGoBa@dIfer 24NOwitR 6 bassT SEQ | D

NG 25 and AC S I Q.~cWer e hybridized L X he se nces (1:1)
and heating forégoé%&ﬁx\;(gizg’scoﬂpl E%S% oﬁé,é Ié%@%% 1“?5%1&’5325 and AC
SEQ ID NO 79 GErSEQHaNER2S 66 base AC SEQHD HO: M5 GT §BQIDNG3F and\ACGPt 0Si S was
eval uated as i 23. .Tahl.e | nduction of apoptosis jn Jurkat
human | eukeni a $E§§ﬁﬁ€é)§/g 2ET9 @'%Pﬂ’zﬁcg@b%‘é‘?% W"F%ﬁeﬁé&@ hfﬁ%‘g e ve for
PS/ A- V(unt r eat ed0 usmitésed 68°¢. C&d doijroB] GTSBQUID NO:Ieadest se 1I9M0G6( G ) |

G769 SEQ I D NO 25- 6.ha
Q SFeald 210 hinutes at 65° C (Table 33). Apoptosis was evaluated as

were
in Example 23.
Table 33
Induction of apoptosis in Jurkat human leukemia T cells
% cells in apoptosis % NuMA released
{positive for PS/A-V (untreated vs treated cells)
staining) :
Untreated cells 4 0
GG(GT),GG 27 69
SEQ 1D NO:25-(6 bases)
CC(AC),CC 6 9
SEQ ID NO:79-(6 bases) .
GT(GT),GT + CC(AC),CC 5 9
SEQ ID NQ:25-(6 bases) + SEQ ID
NO:79-(6 bases)

15 =
As shown in Table 33, 6 base GT SEQ ID NO:25 induced apoptosis of Jurkat

T cells, whereas the complementary AC SEQ ID NO:79 had no effect on
apoptosis. Moreover, hybridization of GT SEQ ID NQO:25 and AC SEQ ID
NO:79 neutralized GT SEQ ID NO:25's induction of apoptosis. These data

20  demonstrate that to be effective, the sequences of the present invention must
be single stranded.



CC(AC), CC69 SEQ I D NO 79- (6 bases) GI(GT), GI' + CC(AC) 1CC %9 ;5RQJB4NC 25- (6
bases) + SEQ ID NO 79-(6 bases 15 As shown in Table 33, 6 base SEQ I D
NO 25 induced apoptosis of Jurkat T cells, whereas the conpl enentary AC
SEQ I D NOwmikag@sno effect on apoptosis. Mreover, hybpcdicaeddaiesr of GT
SEQID NO25 and. ACSEQID NO 79 neutralized GI SEQ ID NG 25" s

I nducti on of apoptosis. These data 20 denobnstrate that to be effective, the
sequences of the present invention nmust be single stranded. 11 June 2004
WO 01/ 44465 PCT/ CAOQ 01467 41 Exanple 2z Inhibition ofproliferation, cell
cycle arrest and induction ofapoptosigg.pye@eh- rich and AGrich sequences
-derived from Mycobacteri um phl ei Jurkat uman | eukema T cells were .

i ncubat ed wi t h @Fubitiemofmroliferatian, rcﬂllm’@fe@{ﬂ@nmnwtweﬂaﬁ@wwhé?mwA gene
of Mycobacteriu 3 X 76) I nhi bition of
proliferation wg?scgghrr‘gggurgﬁgﬁz%ﬁe re cot"?%fﬁu%mﬁ/rﬁmgg I n Exanple 3, cell
cycle arrest was defwkatduiniap léulmmlaﬂ?tcelhsamlp mmba@dmﬂpGﬂh—duﬁnerﬁDde as in

Exanpl e 21 and opt 0Si S vIua ed y try usin

annexi n- V- Fl $C IsHiS%quenﬁeﬁExglﬁpﬁ ? a’ﬂ‘f" :?En? r‘?ﬁ W‘?Pb ﬁ}leé'f"”b fg’?’f"’f eration,
cel | cycle arre¢GerBumiki Mu&st::loﬁerﬁbﬁpﬁ?HﬂS) S Inlibidioh kit proBfekfticREEAENCEY

I nhi bition% of cells opt,0S] sc ycl.e_arrest. oroliferation
AACCACAAGCCCAACHTIFREHT ‘§|EE)’?*% ‘%6 “d‘f’&l‘gj l\ﬁiéé)m éf@?@ﬁ’ﬁ cyols FISPtVasSEQ | D
NO: 81 | | bases)etckidd b ToW dfomeip Egﬁﬂg Proprbitn! iBdie a8 3n EldmPRSASIngT TG I 1

ri1TG 2116SM SE | D NQ: 83- (11 bases) shown in Table 34 Sel D NGs: 81, 82
and 83, rich i na@qu‘%i"ﬁaBleﬁ’é’Gateié’ypﬂB‘f"lnyéqnéﬁbiyo\‘rs“éﬁ angexin Vel TCety incycl e
arrest in and i pdamgd 2apoptosis of Jurkat T cells, whereas SEQ I D NO 15,
rich in AC, did not inhibit proliferation of, i nduce cel | cycle arrest in
or induce apoptosis of Jurkat T cel|s.Table34

Inhibition of proliferation, cell cycle arrest and induction of apoptosis in Jurkat cells

SEQUENCE % inhibition % of cells in apoptosis | cell cycle arrest
(poroliferation)

AACCACAAGCCCAAC 0 4 No

SEQ ID NC:67-(15 bases)

GTGTGTITTGGT k 22 23 G0/G1

SEQ ID NO:81-(11 bases)

GGTITTGTTTG 20 25 End SE

SEQ ID NO:82-(11 bases) -

TTGTITITITTIG 21 16 SM

SEQ ID NO:83-(11 bases)

As shown in Table 34, SEQ ID NOs:81, 82 and 83, rich in GT, inhibited
15  proliferation of, induced cell cycle arrest in and induced apoptosis of Jurkat T
cells, whereas SEQ ID NO:15, rich in AC, did not inhibit proliferation of,
induce cell cycle arrest in or induce apoptosis of Jurkat T cells.
Example 28
Modulation of caspase activation by GT sequences
20 Caspases recognize 3 major peptide substrate sequences: 1) Tyr-Val-
Ala-Asp (YVAD, caspase-1, -4 and —5) {(SEQ ID NO:84); 2) Asp-Glu-Val-
Asp (DEVD, caspase-2, -3 and -7) (SEQ ID NO:85); and, 3) IHe-(Leu)-Glu-X-
Asp (I(L)EXD; caspase-8 and -10) (SEQ ID NO:86) (Thornberry et al. J.
Biol. Chem. 272:17907, 1997). Sequence recognition in a protein target

25  results in a limited and specific proteolysis of the target as, in a first example,



Exanpl e 28 Mbodul ati on of caspase activation by GTsequenCﬁxﬁge%?@Qrases
recogni ze 3 nmaj or peptide substrate sequences: 1) Tyr-Val - -Asp ( YVAD,
caspase-1, -4 and -5) (SEQ ID NO 84); 2) Asp-du-Val- Asp (REVD, caspase-2,
-3 and -7)WOSE®#46D NO 85); and, 3) Ile-(Leu)-Adu-X- Asp PCTCABND46Tcaspase- 8
and -10) (SEQ ID NO 86) (Thornberry et a). J. Biol. Chem 272:17907,

1997). Sequence recognition in a protein target 25 results in a limted and
specific proteolysis of the target as, in a first exanple, 11 June 2004 WO
01/ 44465 PCT/ CAOQ' 01467 42 the nodul ati4@n of caspase 7 activation by

caspase 3 or, ashd moduRE6QRM caspasd P! Rtivithd Beeipdss B R, af ik deebi al
protein targets including, but not I|imted, tolamns or, as in a third

exanpl e, the acErimplEofheofeesiziionof SFTH@P{i’éIiPﬁ‘Qmeb@fgeﬁﬁoincl‘id?ﬁ& &yt met PARP. 5
NH2- XXXD- COO- GT ;3RR8E RS SarkiQ0 h, 4€ S 2 Ahid WA, ok QMi\&psmo%aénzyrﬁgw ugation

of a chemcally protected GI sequence or o chemcally protected AC
sequence to a chchding, byt neot brmited @dPHRBt i de sel ected fromthe group

ano. N | BGD® COCH SEDT B RP S Rk P s A Araaiat iy el e

with a S -C2 ancoiugginoee! arokemivdily traotdeted GRsegencanbefyd chvamtieallysol ubl e

car bohexi i m de i i i S . e | . r ogr.aphy. B.
G omed. Sei . ABRTCHAC gl AR CRL ARG pleoieR mcaitn SRERATE T At ve

ani ne groups ar grappeatssting bf NHsFYAEMCOOH SBQ UQAO®4), NH,PEVDde- GT
- WAD. Cons T C OB BEORT AR EY end M i g ok v &9 cavet a
the carboxyliat e ofigomiclecotidd eynbsived vatida tha, dafids @faRP @em ind SSkmARE
enzymmes, col | agBRSeEan E S oD IEer N Gade SoieeHon CF AU SORESU t o i n
the rel ease of uheJcerpastogihyVB! Biindd] Sck e f400mddye rBGIve The
resul ting increas iri intracel lular caspase activity can, for exanple, -
enhance t he theF%‘%@ﬁl’ Ate 814 &eactiye ApHBG T PHRSaprs udsPEotsgiedh tsubsequenfyta i dr ug

resi stant cancegofjfgdtionOr the immune response to weakly -antigenic stimili.
To determ ne caspase_activation, control and treated cells are washed, 25

fixed, permddbilizedPertide-Ghegranader, RO seavememongnisfsigeludidg.dnt nbody t hat
recogni zes the agliidle honTHANVAIS CIORPECNEISEVLNEBD. 6Tl %, A USing
y the manufdcturer. | UOrescente’ assoe

the conditi ons recomended i at ed
with active casp@IeXB-CQO«nEhpxlpdvishat themartoyylatedtmoyion betwebrADSGAEHBUR  usi ng

t he program Cel i GKI ). Al L ernatldvel caspase 30
activation is dg'fileJr Eﬁ%‘%%é%%%ﬁﬁ@%ﬁ?’ybuﬁsqo%g‘r’gﬁedatgs 5%}3’555%%“8?{ t he
cl eavage metastasis-associated enzymes, collagenase and metalloproteinases. Such

20  cleavage results in the release of the caspase-activating GT sequence from the
PGT. The resulting increase in intracellular caspase activity cﬁn, for example, B
enhance the therapeutic effect of chemotherapeutic agents in multidrug
resistant cancer cells or the immune response to weakly antigenic stimuli. ‘ |

To determine caspase activation, control and treated cells are ﬁvashed, '

25  fixed, permeabilized and incubated with an FITC-conjugated antibody that
recognizes the active form of the caspase (Pharmingen, San Diego, CA) ﬁéing
the conditions recommended by the manufacturer. Fluorescence associated
with active caspase 3 is analyzed by flow cytometry on a FACSCALIBUR
using the program CellQUEST (Becton Dickinson). Alternatively, caspase

36 activation is determined colorimetrically using an assay based on the cleavage



I 1 June 2004 WD 01/44465 PCT/ CAO0101467 43 of a caspaSﬁ?\/ﬁﬁgi bbg peptide
conjugated to the color reporter nolecule p- nitroanilide, I cfgu can be
guantitated spectrophotonietrically at a wavelength of 405 rim Exanple
29 5 Acti v@i0gH4468 caspase 3 by GI' SEQ I D NOs: 66, 81, SRCHA4BB46Nd byACC
sequence SEQ I D NO 67 Jurkat T cell leukem a cells were incubated for 72 h
with 33 base GI' SEQ I D NO 66; 11 base GI' SEQ I D NO 81 (bases 1-11 of GT
SEQID NGO 66), 11 base GI' SEQ I D NO 82 (bases 12-22 of GI SEQ I D NO 66),
11 10 base GI SEQ ID NO 83 (bases 23-3348f GI' SEQ I D NO 66) and 15 base
ACG SEQ | D NO 63 aAGhBsiRHRASERe GAjugded (Pthe 1BRr $E3 Rl TMickulishn0 _ FI TC

conj ugated anti body ('Cl one: 5) as in Exanple i shown T n Figure
2A, 33 base GT pyaeh en e mraniiaied spectraphgopmtriqally atla waelength 83 each

i nduced pr ocessgp&sq&%i nactive pro-caspase 3 15 to active caspase 3,
whereas 15 base ACG SEQ I D NO 67 did not induce processing of inactive
pro-caspase 3 to active caspase 3. Clpmple23 activation also was determ ned
colorinetricall i I h igy Fi,gure ,2B, spase 3
activity in 33 3@%"%@%%%}?6%@6%‘2{1@?‘%1 ﬁ%@ééﬁ@fd%%@?é' : 81, 82 and
83 treated cel | seqorerce EQUIBNG:677% 100% and 60% greater than that in
control cells, whereas, in. 1 ase ACG SEQ | 1 67 eated cell s caspase 3
activation was appr ‘%qlra‘tceeﬁ)}e‘?‘t‘?gms‘é “é??(%“ﬁ‘R@gleﬁfgbﬁﬁé‘P 3 hese i e 30
Activation of c8EQaHERND:661NVbisg Gy SEQIBNOST (G 101 HOGISSEY durkat T
cell leukema c , i .72 h wth 6 SEQ 1. D NO 25.
Caspase 3 ‘acti VEHg@%@”ﬁ@ﬁﬁ%ﬁﬂﬁ@é?&%ﬁ%ﬂr‘é%‘?ﬁq"ggié I'SrENOé@nlﬂl e 28. As
shown i n Fi gur eba®, GT SEQRHE NO:8% (baééd 2083 oNGE $0Q eDFT0F6Rand Ps Neke25

treated cells S 323%71%2eat er than in control cells. Example 31 30

Activation of c SEQADNG:Pardeitiecstnge 3 K17-&rkRe) ves deternpnediusingine 2004

WO 01/ 44465 PCTF@M%Q@& mﬁ%dw[oh@ftcgﬁ_@gjési{lggglgﬁ[’bgg_cel | s were incubated
for 72 h with 6 base SEQ I D NO 25. The cells were washed 3X with PBS,
lysed with 10 mM HeEpEsowgHEIge 3 33 hrsedSb SR IDWO166, and Iinhase GT
dithiothreitol, gi 5:8D/801eh#88 cachlndli¥bd GPREEL B ANE pRo-ALNR 3

the Ty s determ ned

ort hovanadat e, an t he protein content o sat e
(Bradf ord J.15Antd activjcastassrs, wngrg_atBI,S base ACG SEQ ID NO:67 did not induce

processing of inactive pro-caspase 3 to active caspase 3.

Caspase 3 activation also was determined colorimetrically as in
Example 28. As As shown in Figure 2B, caspase 3 activity in 33 base GT
SEQ ID NO:66 and 11 base GT SEQ ID NOs:81, 82 and 83 treated cells was
20 105%, 77%, 100% and 60% greater than that in control cells, whereas in 15
base ACG SEQ ID NO:67 treated cells caspase 3 activation was
approximately the same as in control cells.
Example 30
Activation of caspase 3 activity by 6 base GT SEQ ID NO:25
25 Jurkat T cell leukemia cells were incubated for 72 h with 6 base GT
SEQ ID NO:25. Caspase 3 activation was determined colorimetrically as in
Example 28. As shown in Figure 3A, caspase 3 activation in 6 base GT SEQ
ID NO:25 treated cells was 323% greater than in control cells.
Example 31
30  Activation of caspase-7 and PARP cleavage by GT SEQ ID NO:25



1976). Activated caspase 7 and PARP cl eavage were detect egl gmgg@bgrn bl ot
anal ysis. Lysate was m xed with Laenmi buffer (Laemmi U. ture 15:680,
1970), shaken, and heated at 100C for 4 mn. Fifty .tg of protein was 10
added to eWOHIMHKE and the proteins were separated by el BET/CHNI4Esis in a
10% (caspase) or a 17% (PARP) sodi um dodecyl sul fate-pol yacryl am de gels
(SDS- PAGE) at a constant voltage of 100 V for -about 1.5 h. The separated
proteins were electroblotted onto a PVDF nenbrane. -Equal protein |oading
was nonitored by Ponceau red staining ofi4t he nenbrane. 15 The nenbrane was

bl ocked over ni ght at Juikdt Medlhleakerii E€Ts waB iubatb® for P itk cluakd gred sal i ne
(2 MM Tris- HC 1%, pol yet hyl enesor bi tan

3.7.nMNadl, pH 7.6, and 0. 1%
monol aurate ( TWEEN BONQ:3RsThe ety viers washed3¥ with PRS; typed withdlP oM was
washed and was urPERated7i5080mkaikingdts RMW a 0 G
anti-caspase 7 anti_b_og, (Phac; n?lnglglgn) d}mld%?lé’d llﬁggﬁh%ﬂ%&’rggﬂ% BSA) or
with a nouse noAdetiiRal0 MG lenpeptitpamb2.§ i sderthovanddatee andl the g@eteinn  TBST+1%
BSA) (Pharm nge . P detect,ed with
sheep anti - mg;usgaﬁtedég}?éﬁfﬂg&a{?téﬁsfdgéﬁg%zg%?goﬁ&gbe‘dréoﬁgi%*gseeq‘( gﬁﬁhﬁ’ed 1: 1000
in TBST+5% non-1&6)dry m 1 k) (Pharningen). Blots were devel oped using an

enhanced chem | um ngsg t t 25 (E r Cor p. ,
Amer sham UK). As sh%%%r?e é%tgg %@Tp‘%x%é:gegb EF ‘é‘%&qﬁﬁc{é@gﬁ',@&h’huced
processi ng of blehetdlysis. physatasssasized witB Lakmali buffea ¢Lacwenlt &S peasere’ ( 19- 20

kDa) and active,., LWis inactiyv egradati on product. Exanple
32 30 Positive %5@?2’8’&%% T ?%f%'ﬁa%ﬁaﬁfﬂ@??oag‘sﬁma?ﬁw? O WiSne 2004 WO
01/ 44465 PCib CARHcA%4@dch thbe addi tHeairoleingBers '%1&} eﬁ@tlréighoé&ﬁ ihcubat ed

for 72 h with NH2, YVAD- @%2%) NH2- DEVD- CO- G GT, NH2- | EGD- COO-

GG( GT) GG, NH2- (paspas diugy gedeyt sulfats-polxesrrlamidecelsaaC  and
NH2- | EGD- CO- AACGBSSAPEOETARR constant 81028 Bf 30090F0f a6RA1S . Thd kopadatsan are

det erm ned. NH2- YVAD- CO-GT,  NH2- DE%% CO- GT ar?d NH2- | EGD- COS{)GT each

i nduce processi Bgteds veigelactrebletied piea BVDF membigae.c Egysd protein losdingf

i nactive caspas@admbRitd&d b poﬂe@ﬁ.ﬁgégaiging SRt YVAD- CO- ACG,  NH2-.

DVED- CO- ACG and NH%I-I EGD- C‘)C/)ACG 0 not |\r§{g.g'%e processi ng of 10 i nactive
pro- caspase 18 to actThemembrgas wasblorked bvérnight atvid Comitipabele? comtainngi ve
caspase 7. Althegy -g@_;ﬁ i: ' -b | Lowi.n thesis, it
is thought tha?ygi;ga ce\ggd;;%agggQ%M?{lgﬁﬁ&%%mﬁgﬁﬁggé’}g# t%dWE% cells
medi at es polyethylenesorbitan monolaurate (TWEEN 20) (TBST) +5% non-fat dry

milk. The membrane was washed and was incubated for 1 h at RT with a

mouse monoclonal IgG anti-caspase 7 antibody (Pharmingen) (diluted 1:1000
20 in TBST+1% BSA) or with a mouse monoclonal IgG anti-PARP antibody

(diluted 1:1000 in TBST+1% BSA) (Pharmingen). IgG bound to caspase 7 or

to PARP was detected with sheep anti-mouse IgG conjugated to horseradish

peroxidase (diluted 1:1000 in TBST+5% non-fat dry milk) (Pharmingen).

Blots were developed using an enhanced chemiluminescence detection system
25  (ECL, Amersham, Corp., Amersham, UK). _ )

As shown in Figure 3B, 6 base GT SEQ ID NO:25, induced processing -
of inactive pro-caspase 7 (30 kDa) to active caspase 7 (19-20 kDa) and active
PARP to its inactive 85 kDa degradation product,

Example 32

30  Positive feedback amplification of caspase activation



the rel ease of caspase activating GI sequences from NH2- X¥XXOy,(O9%4 15
constructs by proteolysis/hydrolysis. This results in positive
anplification of caspase activity (increased |evels of caspase 3 and
caspase 7)W@iotkissSthe cells by the rel eased caspase- act PUBHCAWEIGET
sequences. Exanple 33 Induction of cytokine production 20 Unl ess stated
otherwise, 1 x 106 cells were incubated with 100 jig/m of each of the
sequences tested for 48 h at 37C in 5% C02. Production of cytokines IL-6,
I L-10, IL-12, IL-Ibeta and TNF-al pha wag5deternmined in pg/m in 100 gl of

cul ture supernatant KsiAGuhbe BRRNARTT IR eﬁemibﬁaealfoﬁbt%whﬁ'l@ﬁ urce,
Camarillo CA). The IL-12 ELI SA neasures both - corrp ex and

free p40 subuni t. @&Q@@QG&WE&@@N%Q ﬁ@(GfTéGQ's 1\(15@'13 in
cytokine producigeRy é}‘GI WA??UC?A%@@@(‘ERQG@?: %@Irﬂm%ﬁgJHp 1

human acute nonocyt i ema cel wer e | ncubat 6, 9, 12,
14, 15 and 18 bM@CWGGM%n@%rMHuHiGMQﬁMQ&AGEQ&AAGL 6 was

determned (J abobgﬁﬁ%) O%ﬁ%aﬁ%_ﬁa%ﬁﬁ% AU RS %919&:%1 WO 01/ 44465 PCT/ CAOQ 01467

46 Cytokine pr uman acu nonocytic | eukem a cells
SEQUENCET H, 6 TG - (T&ﬂ‘IWS'EIDQGCDN@ NH3DB¥PeCPATT and NH,-IBGD-6B0-GNO. 51- 2

NG 10, (5 bases) ) SERIERI CF GRS Rep ek Charees ) SR, fS P
TDNG 15, (10 Do re e T D 1D O 1 haES 1.3 x
TGTGTGTGTGTGT- (?93533 @6&&3‘1@?@&8&‘?% c‘#@%ﬂt&?@?ﬁ (GT) 7G
SEQ I D NGO 16- ( irfactiasms kdspasex3 TGVt of 6 mbdifske Lasiace 17 R betivk7- (18

bases)2 2 X GTGTGTGTC;TGTGTGTGT (G )9 SEQID NO 18- (18 bases) 2.8 x As
shown in Table $¥P8% /.3 6, 9, 12,14, 15 and 18 base GI sequences i ncreased

THP-1 cel | producti oflefugh et %ﬁtﬁ{@ taqaelﬂeuﬁd ggﬂﬂﬁﬂ&wﬁ% o&@%&lﬁtf@ng%}l’_tic

| eukem a cells were i ncubated with base
sequences and pHwugithabagal cpspase W&Kl%@éﬂ f3spasp caﬁfalmqg@w idaser i ned

(Table 36). Tabii 3fiase of caspase activating GT sequences from NH,-XXXD-COO-GT-

15 constructs by proteolysis/hydrolysis. This results in positive amplification of |
caspase activity (increased icvels of caspase 3 and caspase 7) within the cells
by the released caspase-activating GT sequences.

Example 33

Induction of cytokine production

20 Unless stated otherwise, 1 x 10° cells were incubated with 100 pg/ml -
of each of the sequences tested for 48 h at 37°C in 5% CO,. Production of
cytokines IL-6, IL-10, IL-12, IL-1beta and TNF-alpha was determined in
pg/ml in 100 pl of culture supernatant using the appropriate commercial
ELISA (BioSource, Camarillo CA). The IL-12 ELISA measures both -IL-l.i- - ‘ S

25 p70 complex and free p40 subunit. Results are expressed as the “fold” (x) . -
increase in cytokine production by treated cells compared to control cells.

THP-1 human acute mondcytic leukemia cells were incubated with 2,

3,6,9,12, 14, 15 and 18 base GT sequences and production of the cyotkine
IL-6 was determined (Table 35).

30 : Table 35



Cyt oki ne production by THP-1 human acute nonocytic |eukemf ggbbgodl
2004 WO 01/ 44465 PCT/ CAOQ 01467 47 SEQUENCEIL-12IL-6 TGIGIG TG
GSEQ | D NO: 102. 2xS. Ox TTTGIT-TTG ,TT SEQ D

NO: 233. 5x4WO01@BBEEGG- GGG , GG SEQ | D NO: 243. 7x6. 9x GGGI GGG &) @E:

NG 91. 8x4. Ox GIGIGT--

June
3SE ID
BEl D NO 25

2.3x3.1x TTGITT-TT G TT SEQ D NO 263. 5x5. 3 AAGTAA- AA G AA SEI DNO 27

6. Ox12. 8x CCGICC-CC G CC SEQ D NO 28 3.8x12.6x TGGITG -TG G TG SEI D NG 29
4.1x10. 5x ATGTAT AT G AT SEQ D NO 30 4. 8x9. 8x AGGTGA-AG G GA SEQ I D NO 31
1. 9x4. 9x GAGTGA- GAG GA SEQ I D NO 32 1. 8x%. Sx GGGTCT-GG G CT SEI D

NQO 331. 2x3. 1x CCGIG& @ﬁnéﬁoﬁ&ﬂ@lﬂ@l&&ﬁn@ﬁ&@mﬁxﬁ@@ﬁﬂmﬂﬁe G, CC SEQ D

NO: 351. 9x21. 3x

(N aValal

NG 372. 2x12. 9x C(

\J, \/I OI:LJ LJ INUL OUZ, J._U U}\

G CC _SELDNGO 3802x6 9% TTGIGIT

PR

I\.UII

T o

'C SEQ D
| D

NO 390 Ox6. 6x G

SR -EOIE, R 18RO @b 40- 1. 2x14. OX GCTTGGZG&GG

SEI DNG: 413. 3x16.

CIEO\SEGD RB:51-basks) T D NO. 424, T XZ9.

X CEEEC

5 CG SEI D

NG 433. 1 x17. 1x

HEEOT G AHBEQ IDMO0:5 bistsNO. 44 O (K157 TX C3g L&

SEI D NG 45 - 1. 6x4
, (3G SEI DNO: 49 2.
and CGI sequencs

BTN CHEHEEG I NG 0-GFesySET DNO 462

X H_d>§.0 a1 AG(

5 GA |, GG
G- TT AG

1 r\n f\‘F

%Gfércf‘-?m}ﬁ“#biﬂuot A b 0 DasSe

\JI

u\J,
£ hn ot n!/!

GG AGT

and |IL-6. Table 3
6 5 base sequend

E‘%Q']Emm#g Rs‘rJ?snf | L-12

T

and "I“T 6 s

nes |L-12
nt hesi s by

%’I'G‘TGT
JOTCTRIGTOTAFG)s| SH IDNG:Ip(12 pasesk y nt hog)

s _indl¥ed

y 6 base

sequences Fold in

GASEPTATEI-(SDn (SHA Ip NP14-@2 kpgen)t hesi s

SEQ 1-Bx NGs:

SEQ I D NGs:

TGTGTGTGTGTGT-(TG); SEQ ID NO:15-(14 bases)

1.0x

GTGTGTGTGTGTGTG-(GT),G SEQ ID NO:16-(15 bases)

26x

TGTGTGTGTGTGTGTGT-(TG), SEQ ID NO:17-(18 bases)

22x

GTGTGTGTGTGTGTGTGT-GT)s SEQ ID NO:18-(18 bases)

28x

As shown in Table 35, 2, 3, 6, 9, 12, 14, 15 and 18 base GT sequences
increased THP-1 cell production of the cytokine IL-6.

THP-1 human acute monocytic leukemia cells were incubated with 6
base GT, AG, CG, GG, AGT and CGT sequences and production of the
cytokines IL-12 and IL-6 was determined (Table 36).

Table 36

Cytokine production by THP-1 human acute monocytic leukemia cells



<2.09, 31,32, 33, 34, 35, 36, 38, 39 40 44,45, 49 > 2.0 0, 23,

24, 25, 26, 27, 28, 29,9, 10, 23, 24, 25, 26, 30, 31, Pl 9064

- 30, 37, 40, 41, 42, 43, 44, 4532, 33, 38, 39, 46, 49 > 10.025, 27, 29, 34, 35,

36, 37, 4A0WOD14M6A3, 44, 45 BCG derived sequences A-3 ( SEQPCDCA®/0I®), A-4

(SEQ ID NO:74), 10 A=6 (SEQ ID NO.75), A-7 (SEQ ID NO. 76), M3 (SEQ ID

NG 77) and Al pha 11 June 2004 WO 01/ 44465 5 PCT/ CAOCQ/ 01467 48 1 (SEQID

NO 78) are reported to activate NK cells in vivo (Kataoka et al. Jpn. J.

Cancer Res. 83:244, 1992). THP-1 human &@ute nonocytic |leukema cells were

i ncubated Wi th 45 §36&cBCG deT1ved sequences angl PHAEyE T o gig |t he

cytokines IL-12 anrGIGrcRTORSEQE @p:$N Ned (1abl € B8] . 1 3aDI[E€ 3@pLy] oki ne

product i on by THF-GIGTIW‘F(B’D: aﬁqm:ermmocyt | c_leukém azgellfs SEQIENCEI L- 12T

SEIEELN : SOCCEFCT FCCAGICGPECATAG  SEQ

CCACE76 %3 968

BC&3x. 1 3.1x

TCCATCGCCAAGGAGAT AR D RE _ SEQ3D N O 71- (45
bases) BCG A-4 Ad it ot REcACSEAE0GTGCTG SEQ
I D NO 72- (45 baserdg , : 44x T | X9 910.5x

CGCCGGT GACACCGACHXISTABAT(GIQT | 380 DRI0AG- (25 DaSES) BRS A7 0.8x

GCCGAGAAGGT GCGCAA OG'KEIGA@A@GX)I‘GAD SEQCEEIT:ACCCACCGALT GAA Sk | NO 74- (45
bases) BCG M 3 AQ e GG(GT) SQIDNO£:33 j GG]r.2 1A 3.1 " oG
_ 1 2x Ax
SEQ ID NO 75- (435 CCGTGG-CC(GT):GG _ SEQ JD NO:34 0.0x 10.8x
GGGTCC-GG(GT),CC_SEQ ID NO:35 1.9% 21.3x
CTGTCT-CT(GT)CT_SEQ ID NO:36 2.0x 15.9x
TCGTTC-TC(GT),TC_SEQ ID NO:37 2.2% 12.9x
CGGTGC-CG(GT),GC_SEQ ID NO:38 02x 6.9x
TIGTG-TI(GTHGG SEQ ID NQ:39 0.0x 6.6x
GGGTI-GG(GT),IT SEQ ID NO:40 -1.2x 14.0x
GGTTGG-GG(TT)HGG _SEQ ID NO-41 33x 16.0x
GGAAG-GG(AA}G SEQ ID NO:42 4.1x 29.2x
GGCCGG-GG(CC)GG_SEQ ID NO:43 3.1x 17.1x
GGGGGG-GG(GGHGG_SEQ ID NO:44 0.0x 15.1%
GGGAGG-GG(GA),GG_SEQ ID NO:45 -1.6x 23.2x
GGGCGG-GG(GC),GG_SEQ ID NO:46 2.3x 9.8x
TTAGGG-TT(AG),GG_SEQ ID NO:49 2.0x 6.7x

As shown in Table 36, 6 base GT, AG, CG, GG, AGT and CGT
sequences increased THP-1 cell production of the cytokines IL.-12 and IL-6. _
Table 37 summarizes the induction of IL-12 and IL-6 synthesis by 6

5  base sequences.

Table 37
1L-6 and IL-12 synthesis induced by 6 base seqliences '
Fold increase IL-12 synthesis I -6 synthesis
SEQ ID NQOs: SEQTD NOs:
<20 9, 31,32, 33, 34, 35, 36, 38,

39, 40, 44, 45, 49
>2.0and <10.0 10, 23, 24, 25, 26, 27, 28, 29, | 9, 10, 23, 24, 25, 26, 30, 31,
30,37,40,41,42,43,44,45 | 32, 33, 38, 39, 46, 49
>10.0 ' 25, 27, 29, 34, 35, 36, 37,
40, 41,42, 43, 44,45

BCG derived sequences A-3 (SEQ ID NO:73), A-4 (SEQ ID NO:74),
10 A-6 (SEQ ID NO:75), A-7 (SEQ ID NO:76), M3 (SEQ ID NO:77) and Alpha



BCG ALPHA-] CGACTACAACGGCTGGGATATC 1. 1x2.1 x AACACCCCCECGI{ GgiA SEQ
ID NO 76- (45 bases) As shown in Table 38, 45 base BCG derived sequences
mnimally increased THP-1 cell production of IL-12 and IL-6. 10 Exanple 34
| nducti on W0 d144462 producti on by phosphodi ester and phoBphoaayw@#dli oat e
sequences THP-1 human acute nonocytic | eukema cells were incubated with 6
base GI sequences, having either an oxygen (phosphodi ester) or a:sulfur 11
June 2004 WO 01/ 44465 PCT/ CAOOQ 01467 49 (phosphorothioate) as the

nonbri dgi ng atom on the phosphate groupst8and production of the cytokine

IL-12 was_det of Tied R0k 39 repbbl & ARt NACcd Ui Rl S 1 human

acute nonocytic | eukem a cel UENCEI N

PHOSPHODI ESTERP#E&SF‘W@ASW@U@I@P{I @ugasesgtqmommema D NO 9

10" phosphodi oot S phacaRrar ks ShanGSHied IR Gl it sioltl) . Sao

| DNO: 23 hos hodltwsﬂ(mhﬁs—ph@md)ﬂhﬁwasdmﬂmmnm (6 bases) 3. 7x-0. 1x
SEQ | D NO 24 .phosphodi est er; phosphproﬁgie%ﬁt GGGTGG - G GT) 1GG (6

bases) 2. xO. & SEQ I D NO 25 has hodi e as horothi oat TTGTI T- TT(GT) 1TT
(6 bases) 3. 8x- 0. le_JﬁﬁklhEJpﬂﬁﬁhcﬂﬁnﬂahd'iﬂhbﬁmt&ﬁtenﬁkhﬂSﬁi’tQétG&ehﬁaﬁ)@ﬂls 5 As shown

in Table 39, :$ gt rer—et—a-—su-ur—at-em{-phosphorothi-oat-a)—for—a
nonbri dgi ng oy gl;qé c;'éam (nhncnhndl ester) on the nh0<‘r)FréUl"tl—';2 ar oJ'd%'Gre ul ted
in a signifi ca -&, cell production of 1L-12] THP-1 human
4 ~ N AKX o
acut e rmnopyt i fgg&% i (e SE(E l hagg_(gls t{é‘”se%}h 5 1®*bage WX SHQ ID
NO 25, havi ng aR—OXgen 105 phodieste sulfur
(phosphor ot hi ¢ g&gﬁ éI;E ng atom on t he pho pgat e grsp%l)g and
production of |{GReckatQlccAes E}T CHRIEE B R6:-286sl Tab! e 2004
BCG A-3
TCCATCGCCAAGGAGATCGAGC 1.7x 25x%
TGGAGGATCCGTACGAGAAGATC SEQ ID NO:71-(45 bases)
BCG A4
ACCGATGACGTCGCCGGTGACG 0.9x 1.8 x
GCAACACGACGGCCACCGTGCTG SEQ ID NO:7245 bases) :
BCG A-6
ACGAGACCACCATCGTCGAGGG 21x% 39x
CGCCGGTGACACCGACGCCATCG SEQ ID NO:73-(45 bases)
BCG A-7 ,
GCCGAGAAGGTGCGCAACCTGC 0.5% "N.D.
CGGCTGGCCACGGACTGAACGCT SEQ ID NO:74-(45 bases)
BCG M-3
ACGCCGACGTCGTCTGTGGTGG 1.6x 2.8x
GGTGTCTACCGCCAACGCGACGG SEQ ID NO:75-(45 bases)
BCG ALPHA-1
CGACTACAACGGCTGGGATATC 1.1x 2.1x
AACACCCCGGCGTTCGAGTGGTA SEQ ID NO:76-(45 bases)

As shown in Table 38, 45 base BCG derived sequences minimally
increased THP-1 cell production of IL-12 and IL-6.

10 Example 34
Induction of IL-12 production by phosphodiester and phosphorotothioate

sequences
THP-1 human acute monocytic leukemia cells were incubated with 6

base GT sequences, having either an oxygen (phosphodiester) or a sulfur



WO 01/ 44465 PCTI CACO/ 01467 50 Table 40 IL-12 productionqby,fEBpdshuman
acute nonocytic | eukem a cells SEQUENCE* | NCREASE

AADATOCR- DCGo( A0To) 1G Go ; (oxygen atom base Ito 6)2.0 SEQ ID NO 25-(6
bases) GOGHQ TEB6T0- GOCGO( G, To) 1A0CGo; (oxygen atom base RCPCAQ@IE7 sul fur
atonD.1 base 3) SE I D NO 25-(6 bases) QQQAT, GOA- GOE( AT, ) 1A0CGo; (oxygen
atom base 1,2,3,5,6; sulfur atonD.2x base 4) SEQ ID NO : 25- 6 bases)
GGGT, G A-DA(GT,), &@00; (oxygen atom base 1,2,5,6; sulfur atom 0.5x
base 3,4) SEQ ID NG 25-(6 bases) G GoGo#8G G -G Go(GoTo), GoG ; (oxygen
atom base 2,3, Cgah'és Iﬁ)%thiéﬁte?%@'fﬂe‘ ﬁbﬂbﬁd@iﬂ?%t&n@h ﬁE@hb@hh{Q g?réu Sadaases)

G GoToG Go- G (&To0)1G Co; oxy en a osition 1, 6p sul fur-0.1x
atom position Progyctiongf fo oxtoking Iaaﬂ@ééyte@@ctﬂ@le?@ ‘G G (XT0), G G ;
(oxygen atom position 3,4, sulfur at o, QQQSI'[IOI’I 1,2,5,6) SEID NO 25 6
bases GG GT,GG - GG(GT) GG,; (su f atom p05|t|on | to 6)0 SE ID

NO 25 6 bases) *NoteIL IZ)ﬁrodhﬁ:nbieBﬁmHB Tehunx e s ndhodytia Idhikerhia ce@Pr esent s a
sul fur atom on t-he hat gr-oup 5 As—shaown in Table 40 substituti on of

O
a sul fur atom (jpHose gi r—a—RPABE-dei-Ag—85Y

(phosphodi est errgﬁﬁj%gwﬂf-@b ;‘ i mam
decrease in THH-skqa® bg ﬁ@g,uﬁgskpghogﬁordtmagglz. Exam':)?(e 35{10 Stirul afi on of
cyt oki ne synt hesummm-(cmnn&aba&e)rl pheral Dbl'pod nonr@reucTear cegds Peri pheral
bl ood nononucl € Mss") were. lisolated fftom7
heal t hy humans m Phafnaci aF Bi dtlach, | Bai e

d' Urfee , Quebgesstafi Fo OHnoCH . B-ent—eantri-upati-on—eft—1 15 whol e

bl ood. PBMCs we | T, AGTEGT, hG C™
GGGTGG-GG(GTHGG (6 bases) 2.0% 0.0x
SEQ ID NO:25 phosphecdiester; phosphorothioat
TTGTTT-TT(GTHTT (6 bases) 3.8x -0.1x

SEQ ID NO:26 phosphodiester; phosphorothioat

As shown in Table 39, substitution of a sulfur atom (phosphorothioate) for a
nonbridging oxygen atom (phosphodiester ) on the phosphate groups resulted
in a significant decrease in THP-1 cell production of IL-12.
THP-1 human acute monocytic leukemia cells were incubated with 6
10 base GT SEQ ID NO:25, having either an oxygen (phosphodiester) or a sulfur
(phosphorothioate) as the nonbridging atom on the phosphate groups and
production of the cytokine IL-12 was determined (Table 40).



and GG sequences and production of the .cytokines IL-|beta
I L-12 were determ ned. 11 June 2004 WO 01/ 44465 PCT/ CAOO

b1 fuhe 290k

L-10 and
Tabl e 41

Cyt oki ne production by human PBMC SEQUENCESI L- | betal L.-6lL-101L-12 fold

i ncr ease: fOPAIMHI6F ease: fold i ncrease:fold i ncrease:

SDnean +l SDne

TE TG 1TGL. 2+/ -

an +/- SD (range)(range)(ran go(range)

0.48.3+/-12.81.0 +/ -

0.12.7+/-2.6 SEQ I D NO 9-(6

meanPEL/CA®MIEAN +| -

bases) (0.8-1.5)(1.2-37.0)(0.9-1.1)(1.0-6.6) GI(GI) 1GT2.0+/-1.69.8 +1-

14.21.0 +1- O.
bases) (0.9-3.8
T TG 4TQR2. 4+/ -

14.0+/-6.3 SEQ I D NO 10- (69

) (0.8-39.1)(0.9-1. 1) (0. 9748
1.912. 1+/-6.51. 2+/-0. 44. 4 +I -

5.3 SEQ IDNO 13- (12

bases) (0. 9- 4. 5) ( 2. 9-Ibel2reduction b THE- IhutGneputemoaytClkdmiacall92. 0+/ - 1. 51. 0

+/- 0.12.0 +/ -]
bases) (0.9-1.3

TT(TG 1TT1. 0+1}

bases) (0.9-1.0
14.92. 4 +/- 2.
bases) (0. 9-
18. 011. 64/ -
bases) (1. 0-
8.01.0 +/-
bases) (0. 9-
AA(GT) 1AAT. 3+ }
bases) (0.9-1.8
CC(GT) 1CC2. 1+/ }
bases) (0.8-4.1
TG GI) 1TGL. 7+/
bases) (1.1-2.8
+/- 0.11.3+/-0
bases) (1.0-1.4
+/ -
bases) (1. 0-1.5) &
1TC1. 2+1-0. 47.

bases) (0.9-1.6
1GG3. 2+/ - 3. 07.

1.0
1.2
1.2
0.1
2.5

10

15
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023(6
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1= o T
D+1-0.120. 9
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19902GD:F4G9G'0 ﬂG@oSE@Qc,m)m thm (b@e 1,2 3 5 6 sulfur atom
b 8150, 04(9,.9- 13. 2) (1. 0-26.8) TT(GI) 1TT

| N Ve Val

0.2x
1. 5+/-0. 95.

8 +/ -

SQ; T.g,l 7(;3?,,56.’8 Go Q)Ir?lgg %%or% base 1,2,5,6; sulfur atom:

EE(BE)I*B)HS-(@ba&Q) 0+/-0.12.4+1- 2.2 SEQ ID N

0.5x
D 27- (6

) G5BT 565 G030 GG, \xeBat@u: Bise 2,3,4,5; sulfur atom:

gm?ﬂp%.zs,(q 13 01.0 +/ 0.15.9+/-10.7 SEQ |

-0.1x
D NO 28- (6

R R e

sm’mmﬁzsgwaaes)o 1.1)(0.8-12.7) AT(GI), AT1
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1+/-0. 24. 6
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As shown in Table 40, substitution of a sulfur atom (phosphorotﬁioate)

for a nonbridging oxygen atom (phosphodiester) in 6 base GT

SEQID NO:25

resulted in a significant decrease in THP-1 cell production of IL-12.

Example 35

Stimulation of cytokine synthesis in human peripheral blood mononuclear -

cells

Peripheral blood mononuclear cells (hercinafter, .“PBMCS")NTWeref' -

isolated from 7 healthy humans by Ficoll-Hypaque (Amersham Pharmacia’

Biotech, Baie d’Urfée, Québec, Canada) by density gradient centrifugation of ..

whole blood. PBMCs were incubated with 6 base GT, AGT,

CGT, AG, CG

and GG sequences and production of the cytokines IL-1beta, IL-6, IL-10 and

IL-12 were determined.



SEQ I D NO 41- (6 bases) (0. 8-6.5) (0.9-36.4) (0.9-1.1) (0. 8-24
GG( AA) 1GG3. 5+/ - 3. 911. 9+/-5.81. 1+/-0.23.0 +1- 2.7 SEQ I D

N Ygng gooa

bases) (0.8-8.0)(1.2-15.6)(0.9-1.5)(1.1-8.6) G CC) 13GL. 5+/-0.914.9 +/ -
10. 212+/ - OWBD184465 2. 0 SEQ | DNO 43- (6
bases) (0. 8-2.5)(1.2-29.8)(1.0-1.8)(1.0-7.0) GX GG 1GG7. 1+/-9. 421.0
+/-14.71-7+/-1.67.0+/-12.5 SEQ I D NO 44- (6

bases) (0. 8- 17. 9) (4. 6- 42. 0) (0. 9-

PCT/CA00/01467

4.6)(1.3-35.3) 11 June 2004 WO 01/ 44465

PCT/ CAOQY 01467 52 GX GA) 1GGL3. 6 +1-14.934. 7 +/ -16.56. 0+ -5.520. 7+/ - 10. 3 SEQ
| D NO. 45- (6 bases) (1. 2-30. 2) (5. 9-50. O)fuBle4115. 5) (5. 7- 35. 3)

G GC) 1GGL. 2+ -

0. 315. 8+/ -

16. 21. 0+/-0.13. 0+/-3.8 SE
bases) (1. 0-1.5) (1.3-37.8) (0. @mkmyp@dnctmby)humngﬁ

| D NO 46- (6
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(Tabl e 41). Tal
SEQUENCESI L- 10}

DGEGTLGTyt oki ne
PEQ IPMIELOAP piss) f

pr @ddtibon
pl d0PAE8) ea

b33 Hiap:

anzees- PBMI
5e (G519d) | ner &%k olld

4.0+-63
d (03dB-&as

1%

mean +/- SD (r3:
T TG 1TG2. 3+ -
bases) (1.3-4.1
SEQ ID NO 1-(6
TT(TG I TT1. 5+1

AIGE@GIean +/ -

SEQIDNG 181 0289 1]

SU (rangepne

3+®.9&59 S

A N2/ - 650D

FQ@.20R0. 9-

(Tangeg4
( €0.9-1.9)

44453
(12150

a0

BEG AR (B2 fscd)

ICEE)TAT QS
3. @92,3) 3)

J_1 |y

') SPIA S
6.(®9-1.9) 6)

Il'\l\lf'\-’)

- 21.&:'15*0.9”
m91a

Y 7o
(0.9-2.6)

-6.4

bases) (1.0-2.4
SEQ I D NO 24- ( 6-hase
+l - 8.411. 7+ -6
TT(GT) 1TTL1. 4 +[5

6o D010 e

Gailes)l'

AT

5 ;@_ﬁgﬁii

RTRE

‘;];( 597

-7.0-
513.5

o e

Ly

gli—_o ﬁlg?g)Nc

Ay

X F

bases)(1.1-2.1

gg(cga,g 1% -113.19)p-01 209 +/- 18.0 11.6+H-12 132 +-11.5
EQ ID NO:25-(6 bases) (10-1.2) (1.6-50.0) (9.9-13.2) (1.0-26.8)
TI(GT),TT 1.5+-09 5.8 +-8.0 1.0 +/-0.1 16+-13
SEQ ID NO:26-(6 bases) (0.9-2.5) (0.521.7) (1.0-1.2) (0.8-4.5)
AA(GTHAA 13+-0.5 96+-73 1.0 +-0.1 24+-22
SEQ ID NO:27-(6 bases) (0.9-1.8) (1.8-16.0) (0.9-1.1) . (0.8-6.7)
CCGTCC 2.14-18 104 +- 13.0 10+-0.1 59 +-10.7
SEQ ID NO:28(6 bases) 0.8-4.1) (1.4-35.8) (1.0-1.1) {0.9-30.0)
TG(GT), TG 1.7 +-1.0 93 +-12.1 1.0 +- 0.1 33+-42
SEQ ID NO:29-(6 bases) (1.1-2.8) (0.8-33.8) 1.0-1.1) 0.812.7)
AT(GT),AT 1.1+-02 4.6 /- 4.4 1.0+-0.1 13+-02
SEQ ID NO:30-(6 bases) (1.6-1.4) (1.6-14.4) (0.9-1.1) ¢1.0-1.6)
CT(GT),CT 1.2 +-03 53+-36 1.0 +- 01 12 +-03
SEQ ID NO:36-(6 bases) (1.0-1.5) ~ (0.9-10.6) (0.9-1.2) {0.9-1.8)
TC(GT),TC 12 +H-04 7.5+-9.8 1.0+-0.1 14 +- 1.1
SEQ ID NO:37-(6 bases) (0.5-1.6) (0.7-27.0) (1.0-1.1) (0.9-3.8)
GG(TT),GG 32H-3.0 7.8H-12.8 1.0 +- 0.1 45+-86
SEQ ID NO:41-(6 bases) (0.8-6.5) (0.9-36.4) (0.9-1.1) (0.8-24.3)
GG(AA),GG 35+-39 118+-58 1.1+-02 3.0 +-27
SEQ ID NO:42-(6 bases) (0.8-8.0) (1.2-15.6) (0.9-1.5) (1.1-8.6)
GG(CC)GG 1.5+-09 149 +- 102 12+-03 25+-20
SEQ ID NO:43-(6 bases) (0.8-2.5) (1.2-29.8) (1.0-1.8) (1.0-7.0)
GG(GG),GG 7.14-94 21.0 +-14.7 1.7 +- 1.6 70+-125
SEQ ID NO:44-(6 bases) (0.8-17.9) (4.6-42.0) (0.9-4.6) (1.3-35.3)




AA(GT)1 AA2.1 +1-1.113.2+/-8.27.9+/-3.9 SEQ | DNO 27(6 1 June 2004
bases) (1.1-3.7)(2.8-19.8)(4.6-12.0) CC(GT)1CC3. 8+/ - 2. 813.% E4al
8.410.3+/-5.7 SEQ ID NO 28-(6 bases)(1.5-7.7)(2.8-20.4)(5.0-15.8)

TG GT) 1TGIWOHk/4R6913. 6+/ -8.812. 4 +l - 7.3 SEQ | D NO 29- ( 6PCT/CA00/01467

bases) (1.6-5.9)(2.9-21.9)(6.1-20.8) ATG AT1.4+1- 0.410.7+/-7.05.9+/- 3.3 11
June 2004 WD 01/ 44465 PCT/ CA00/ 01467 53 SEQ | D NO 30- (6

bases) (1.2-1.9)(2.5-18.6)(3.4-10.5) CT(GT)1CT3. 0+1-2.113. 4+/-8.912.4+/-6.3
SEQ I D NO 36-(6 bases)(1.2-5.9)(2.8-20.42(7.0-19.6) TC(GI) 1TC3.4+1-2.614.1

+/- 10. 011. 4+1f GG@h)@GQ TD NU 371366/ RASER R T +4165 1) (60 A- %7 J) b7 - 158~ P)
GE TT) 1G30. 1+/ §E(7ﬂ:ﬁ\l(845ﬂ(&ba1e@} 014 (11:»:&1&27 3t SEQ-d0l0) NO: 4(12(165 5) (5 7-35 3)
bases) (3. 0- 20. ByERS TS t7—7 w,ﬁ; CEA 6945

10. 614. 4+/ - 7. 1%&8? gag%)(es basEsH 2. - 15;73” 1%’%916(80 °g
CHCC)ICK;:LS 6+ u G_’IL_E ’I ..J_’I _')’I/I ﬂ.l-/ 6 &SE('\ |\h /IQ

bases) (4. 3-26. 7) (2. 8-26. 1) (7. 9-22. 3) GX GG 1GGL1. 2+/- 9. 115. 1+/ - 10. 0.
13.8+1- 6.5 SEQ 1D NOA44h¢wn hmTelly (43, 8- e THT,2ACT26GT) (A%G,6€G 1arl) GG

l%a(as Sg\g (1(2362_ g;l i?e(qﬁé%."-g él%&j]ﬁ%ﬁ%?ﬂfgﬂﬂ& %el?&gdbc%ow%fﬁ%_c&?okines IL-1beta,

GG GC) 1G4, 7+/ - -6 .- BidndID-1214. 1+/ - 6. 6 SEQ | D NO 46- (6

bases) (1.7-9,3)(3.0-26.2)(8.3-21.7) és Eiﬁ in Table 41, 6 base GI, AGI,
CGT, AG CG and GG sequences increassi® }gﬁpanzee PBMC cel | production of
the cytokines | Eytokide sypihelsis b3 Shind E&zﬂ\ﬁmﬁhﬂfh@blﬁd RoREMIcRaBdellcyt OKi ne

synt hesi s by rhesus nﬁnkey peri bl ood nmpnonucl ear ,cells PBMCs were

er al
i solated from4 heal ¥ V%H’%"%@ﬁ[‘/’ﬁl@@%“%a hy qhizapagEees asin Exqmple 35
i ncubat ed with Bhhas@zeTPBMIGE ,we%ul-%d Yith 3vhse 6%, A%ﬁqu%caeé

production of the cytokines IL- lo determ ned

6, IL-12 and TNF-al
pd 45 ssdnenerhandprodurtion of thg/csftﬂ@s@ﬁn% ﬁb;lg Fog NANF

re

(Table 42). Tab
SEQUENCESI L1401 hipiZ A gl Bluik 41jcr ease: fol d increase:. - fold increase:
Table 41
Cytokine production by chimpanzees PBMC
SEQUENCES " IL-10 IL-12 TNF-alpha
fold increase: fold increase: fold increase:
mean +/- SD (range) | mean +/- SD (range) | mean +/- SD (range)

| TG(TG) TG 23+-1.3 13.5+/- 89 11.3+-69
SEQ ID NO:9+6 bases) (1.3-4.1) (2.821.1) (5.3-19.5)
GT(GT),GT 4.0 +/+2.1 14.0 /- 85 129 +-6.4

| SEQID NO:1-(6 bases) (1.8-6.7) (3.0-21.3) (6.5-19.6)
TI(TGHTT L5 +-0.6 129 +/-82 9.0+-55 .
SEQ ID NO:23-(6 bases) (1.02.4) (2.720.1) - (4.1-144) - -
GG(TG),GG 29+/-1.5 143 +-9.1 11.9+-7.0-
SEQ ID NO:24-(6 bases) (1.34.8) (3.0-22.5) (58-19.8)
GG(GT),GG 25+-1.5 13.5+-84 1.7 +-67 ..
SEQ ID NO:25-(6 bases) (1.4-4.6) (2:8-20.8) (59-19.6) .- |
TT(GT)IT 14 +-09 123 +-85 T5H-46 .| v
SEQ ID NO:26-(6 bases) (1.1-2.1) (2.5-20.1) G413 - |
AA(GT)AA 2.1 +-1.1 132+/-82 7.9+/-39
SEQ ID NO:27(6 bases) (1.1-:3.7) (2.8-19.8) (4.6-12. 0)
CC(GT),CC 3.8+/-2.8 133 +- 84 103 +/-5.7
SEQ ID NO:28-(6 bases) (1.5-7.7) {2.8-20.4) (5.0-15.8)
TG(GT), TG 3.1 +-2.0 13.6 +-8.8 124 +/-7.3
SEQ ID NO:29-(6 bases) (1.6-5.9) 2.9-21.9) (6.1-20.8)
AT(GT),AT 1.4 +-0.4 10.7 +- 7.0 59+4/-3.3




nean +/- SD (range)mean +/- SD (range)mean +/- SD (range)q4 June 2004
T TG I TGL. 14/ -0.210. 6+1-4.24.3+/-6.3 SEQ ID NG 9-(6
bases) (0.9-1.3)(5.6-14.3)(6.2-21.2) GI(GINIGI1. 3 +l -

0. 110. 7+/ -WOW18446%/ - 4.2 SEQ I D NO 10-(6
bases) (1.1-1.4)(6.1-15.8)(11.0-21.6) 7(TG I TT1.0+1-0.16.7+/-3.64.4+/-3.8

(0.8-1.0)(3.6-11.7)

PCT/CA00/01467

.3-9.5 11 June 2004 WO 01/ 44465 54 5 PCT/ CA00101467

SEQ ID NO 23 -(6 bases) G TG 1GG 1.0+/-0.111.2+/-4.814.5+/-5.4 SEQ I D

NO 24 -(6 bases)(1.0-1.1)(5.6-16.8)(7.7-530.0) G GT)1GG 1.0 +/ -

0.110. 6+4/-4. 717 sgqmmg)_@gﬁsj P NOZR1.5)0 DaseS) 1§J5)J. J. (5.—@44,1@@-(-6 2-18. 6)

TT(GT)1 TT1.0+] g+—2 92144l 1 O SEQ | gn 17% o

bases) (1.0-1.2 3.4 1AM 01047~ 6+/ 0+/} 5A SEQ

ID NO)(27 -(6 b;%%g%a’ﬁ%} 5o 1‘%&}(& L 13 ég GI) 55

1.14/-0.210. 1+ T%)% gzz ¥ SE RO, 28- (BT~ 100 114+/-54

bases) (0.9-1. 2) ¢ %37 ft’”@“)a 34'?@( <) 1TG (14 R - (6.1-19.3)

0.211.1+1-4. 21 dg7 StQ l) ?"\ £9546 3 YRR

bases) (0. 9- 1. 2) o B NG4Qthkg. 0- 93@20 AT(CT) , Az 0H - | aaay

1. 46. 0+/ - 1. 96. $+3—4-—F SEQ-+B-NO-3-—{6 asee‘” mf 5.6-8. 5Y(2. 2.13. 4)
GGAR)GG S =~ \ 9 - g § 134 H-7.1

CT(GT), CT1. 0 +| o @427{%-% $15. %2%\ 6 SEQ %f) 6 A

N0 04/ 3 RQF%’R AT 1q < IFT 151+/ 102 14.0+/‘66

+/-0.210. 0+/ - 3. . Dtge% - 0 +- 6

bases) (0. 9-1. 3 §§‘?§’-’i‘§‘.’31(?%ai‘§ - 19¢ A ) 1G&3 & 01- 1511 @83 g1k 1 +/-

8.2 SEQ | D NO 4 6G(@)is8ses (1.2 4. MREAID- 17 2) 52610, 7) - 138+-65

GG AA) 1GGL. 2+1{ SEQIDIN@4H6 bpseg) ¢ 5+/3.9248) SEQ | D REEH2- (6 (7.6-21.8)

bases) (1. 0- 1. 4| GB@66. 1) (11. 4- 2198)- §%X CQ) 1368167 0. P11.14%:7-498106| 9+/ - 3.5

SEQ | D NO. 43- ( § SBRBB¥)4506 Bedh) 2) ( 6(25-286) 4) ({13. 92226.9) (7.923.0)

G GG 1GR2. 1+/ {&lEHGET - 5. 613 9Fh 78D SEQ TOIINI A7 (O 1214466

bases) (1. 1- 3. 5) 680> NG bades); 20 . 9).7-63X GA) 1GGJ(36.2512)0 111. 9¢gA47p16. 7+ - 4. 6

SEQ I D NQ45-( ) UOIDUD)\J. =1 68160 11 21 5)

10

As shown in Table 41, 6 base GT, AGT, CGT, AG, CG and GG
sequences increased chimpanzee PBMC cell production of the cytokines IL-
10 and IL-12 and TNF-alpha.

Example 37

Cytokine synthesis by rhesus monkey peripheral blood mononuclear cells

PBMCs were isolated from 4 healthy rhesus monkeys as in Example
35. PBMCs were incubated with 6 base GT, AGT, CGT, AG, CG ands GG
sequences and production of the cytokines IL-6, IL-12 and TNF-alpha was

determined (Table 42).
Table 42
Cytokine production by rhesus monkeys PBMC
SEQUENCES L-10 IL-12 TNF-alpha
fold increase: fold increase: .- fold increase:
mean +/- SD (range} | mean -+- 8D (range) | mean +/ $D (range)
TG(TGHTG 1.1 +-02 10.6 +/-4.2 4.3 +/- 63
SEQ ID NO:9-(6 bases) (0.9-1.3) (5.6-14.3) (6.2-21.2)
GT(GT)HGT 1.3+-0.1 10.7 +/- 4.1 16.1 +/-4.2
SEQ ID NO:10-(6 bases) (1.1-1.4) (6.1-15.8) (11.0-21.6)
TI{TG),TT 1.0 +-0.1 6.7 +-3.6 44+/-38
‘ (0.3-1.0) (3.6-11.7)

(1.3-9.5)
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GG(CC)GG
SEQ ID NO:43-(6 bases)

1.0+-02
(0.8-1.2)

11.7 H-4.8
(6:2-16.4)

16.94/-3.5
(13.9-21.1)

GG(GG) GG
SEQ ID NO:44-(6 bases)

21+H-1.0
(1.1-3.5)

107 +-56
(3.7-15.9)

13.9+-85
(2.0-20.9)

GG(GA),GG
SEQ ID NO:45-(6 bases)

1.14-01
(1.0-1.3)

11.9+/-4.5
(6.8-16.0)

16.7 +/- 4.6
(11.6-21.5)

GG(GC),GG
SEQ ID NO:46-(6 bases)

1.2 +/-0.2
(1.0-1.9)

11.0+/- 4.4
(6.3-16.1)

168 +-4.1
(11.5-21.8)

As shown in Table 42, 6 base GT, AGT, CGT, AG, CG and GG sequences
increased rhesus monkey PBMC cell production of the cytokines IL-10, IL-12

and TNF-alpha.

Example

38

Effect of 6 base GT SEQ ID NO:25 of 6 base GT SEQ ID NO:25 + 5-
Suorouracil and of 6 base GT SEQ ID NO:25 + tamoxifen on MCF-7 human

breast tumors



30 receive 27 base GI' SEQ ID NO 1. After 4 weeks of treaqqgﬂb beﬁ mce are
11 June 2004 WO 01/ 44465 PCT/ CA00101467 56 sacrificed an anor mass i s
determ ned. Group 1-mce have the nost tunor nmass, groups 2, 3, 4, 5 and 6
m ce have W&I/M4446Hror nmass than group 1 mice. Exanpl e 42 POREAKd4GN cancer
cell lines are maintained as adherent cell cultures. 5 Cells in the
exponential growh phase are treated with 2-20 base GI, GA, GC or GG
sequences in the dose range 0 g/m to 100 I/m for 24-72 hours. [Inhibition
of cell proliferation is neasured by M BSreduction, cell cycle arrest by

flow cytonetry and awwuﬁlambr@@waﬁb&&nlalmhﬂﬂaﬂedM@%@gﬁ GI, GA
GC or GG sequences inhibit proliferatjon, induce cell cycle arrest and 10

i nduce apopt osi ¥en98rall§ein femaele nude BALB/sapipe.| Theamice axediyideddiatorfegronpsy
subcut aneous hugamng (ﬁgé@@p&@l g&@g@gf & Ilecél{,@ggmeaérgné heRite byt iy sal i ne or

Wi th 2-20 base GT, uences havi n I -cancer activity
agai nst hunan CBFFGKEESEQ IBENQéﬁs greyn 3 miggaeceive mwwed-ﬂuwomeclt, geapad Wi t h

2-20 base GIy icefecde flroRBAUER f? nfnp Ye'c&ge @'BE.{ e GP Sﬁ rif)et(lo%t' ity

agai nst human col orectal cancetf nes ow Si ghi ficant
reduction in tuﬂbvroms@ampwédnwm@wnﬁ:@se Gé‘aiwmmzsaltanmfenmhl le the

i nvention has b e b t and vmth eto ecific
enbodi nent s t he?@%‘fq @Péﬂs (ﬁdt Jémg%tpgr‘éer’ﬁ“"i f’?@“g qe xg%]uﬂort %% that
vari ous changesdetemghingili Grioomi mcshayamebeostradm:tdms @r@mﬂlhﬂtﬁt&ﬁ@@arti ng 20

conpri singa 2 PERIGRIRRE: PSR wolgyy HiTR s erouse 5 and 5iblr betedPnuc eot | de
sequence, vvherehmdrlﬁmsmhaﬂngmhjmjlazwamﬁm:econm sts of a sequence sel ected
fromthe group consisting of (S; Ty) Ext ]% ¥ a0 @ (G,Ty),,, a(T1G,,,

(GXTy),,b, (T.G).b, a(GTy) fmp @yq b, V\/nerelnxandyare each

an integer betwoﬁsa:aﬂﬂzase@m@qmmmnaq%a&eﬂmﬂm}eqaé}iée 6%, a and b are
one or nore As, Lg’éﬂ-ﬁ%gm or Ts, provided bases in the séquence are between 2
I

and 20 in tota a’beé’F‘ﬁﬁééG‘feré’ﬁ’qu\? acceptabl e carrier. bases. bases.

bases. 2. The conpospNCaMh@hafprabtite c&nce%ars%@u{a &t&?%%{ﬂﬁﬁeoha bgd ween 2
and 15 3. The conposition of aim2, whereint uence i s bet ween 2

and 10 4. The senwptdistingvelonuds mynn micenAde atice whdivd istecegroupshef ween 2
and 7 5. The compaiid iGiNagfo, Grtb mice WABHE sirdel EroB 9 SRELALESE §hadluc! eot i de

SEQ ID NO:8, group 3 mice receive 6 base GT SEQ ID NO:25, group 4 mice
receive 6 base AG SEQ ID NO: 45 and group 5 mice receive 45 base BCG A-3
SEQID NO:69. After 4 weeks of treatment, the mice are sacrificed and tumor
20  mass is determined. Group 1 mice have the most tumor mass, group $ mice
have less tumor mass than group 1 mice and groups 2, 3 and 4 mice have less
tumor mass than groups 1 and 5 mice.
Example 41
Effect of 3, 6, 8 and 27 base sequences on EL-4 murine T lymphomas
25 EL-4 murine T lymphoma cells are implanted into C57/BL6 mice.
The mice are divided into 6 groups of 10 mice. On day 0, group 1 mice
receive saline, group 2 mice receive 3 base GT SEQ ID NO:8, group 3 mice
receive 6 base SEQ ID NO:25, group 4 mice receive 6 base AG SEQ ID
NO:45, group 5 mice receive 18 base GT SEQ ID NO:18 and group 6 mice
30 receive 27 base GT SEQ ID NO:1. After 4 weeks of treatment, the mice are



sequence is selected fromthe group consisting of SEQ I DM% e72 18, 23
to 47, 50 to 66, and 81 to 83. 6. The conposition of Claim I' erein the
phosphodl ester nucleotide sequence is selected fromthe group consisting
of SEQ | D WO/4f6o 10, 22 to 65, 70 to 75, 79 and 80. PCTTAe/Q&FTpPOSition
of Caim1, wherein the phosphodi ester nucl eotide sequence is selected
fromthe group consisting of SEQ ID NGs: 9, 10, 25, 41, 45, and 46. 11 June
2004 58 8. A conposition conprising a 2 to 7 base 3'-OH, 5 -OH synthetic
phosphodi est er nucl eotide sequence, wherdin the nucl eotide sequence
consists of a SAGHRES MBS Ak 1§H@t€hﬁzﬁ€d %H&%B@hﬁe‘tﬂ&m@ﬁttgﬁo Ty).
(TyG),,, a(GTy)n, a(TyG CiT£a nb, a( and
a(TyG')"b, wher S1a5 roaRdi2.3, éf%ar@aéwwa Yqiseg@norm@smrgr%mdmce nis an

i nteger between 1 and 3, a and b are @ue Raomore As, Cs, G or Ts,

provi ded bases in the sequence are betmegn and 7 in total and a

phar maceutical |y acchtnaM@oeaancelmell lmesmmmpimdtasedhecm’rpcli siltuggsa 6 base

3'-CH 5 - OHssyptlietd fie s pgeo%l@r Qﬁgkx%&fewﬁpagﬁﬁgge{rhgﬁg n the

nucl eoti de sequence COI’ISI S uence sé m
consi sting of (@Kﬁ@ sequempsh) the, dtme @nﬁy)o ng/md ¢td @0 pl/ml for E(nghouﬂs (TyGX) "

b, a(G,Ty)"b, prein x an ach a eger. between
| and 5, n is.an ??{Félbég’eﬁé’f egllgma%wed}y}él}ﬁrrﬁeécgo%ﬁgll HWOFEt As, Cs,
Gﬁ or Ts, prlo?/ibglﬂdwb@mwmnﬂ bmmwmgﬁeﬁ?‘-&f Hindig 6m@dAra!faﬁis&aGT 5

phar maceut i ca accept carrier.. 10,..The conpositjon o aim
wherei.n the pho?&o@@&?‘% s%ﬂﬁ‘?"@&frﬁﬂ@t Prolifiratipnet qggc%%qﬁfe@iclfdm?"?sbﬂ’fq he group
consisting ab ShQutdup¥sis Tn the cdln cadidei @1lGies. 79, and 80. 11. The

conposi tion of d ai wherei n the phosphaqdi ester nucl eoti de_ sequence is

sel ected fromthe g;nﬁag) Befs pearing gubsutageeys hymaacologectal gangeg cell Jinens  and

46. 12. The conpRsiréd@nwih saie 6f withal- ﬁf@bbset@"rlé,q E}GBP?IG GOfiRpie3I NY a

chenot herapeuti ¢ agent, 13. The conposition of O aim 12, whefein the

chenot her apeut | Bavi@ati-papcer aatrvifn sasinshimmantceloresial sarept %ﬂﬂi lings &meine, or a

hormone ant agonmt:e u%éltedkm& 2908%a89G6¥ G & @G%@ éést hgvﬂng%ﬂi?“ sing a 2

to 20 base 3'- -OH synthetic phbspRodi est er eofl equence

sel ected frdmt h@ncgr ouijyity ;agsinst humarofol¢rextalTgdneer, celI(Hi;e@W)z vitra(Boy)a

a(Tye&n, (GXTy %Rf 1l g%%i T Ln X andy is

an i nteger bet ; fgnw‘gda@} nml S JEX%SF] 3 db (thv\%‘en egmd(‘:?m%f " and b are

one or nore As, Cs, Woile ¢hre ifrgenitinn hhsebeen dpsaribed innietafl aadmaﬂhre&mé tof or

LotieLng @ | espeiahc Al fHh 1A% PSR b Silkath el O Of
various changes and modifications can be made therein without departing

20  from the spirit and scope thereof,



proliferation, activation of caspases and induction of apoptosis in cancer’
cells, and production of cytokines by i mune systemcells. 15. Use of a
conposition conprising a 2 to 20 base 3'-OH, 5 -CH synthetic

phosphodi est er nucl eoti de sequence selected fromthe group consisting of
(G, Ty),,, (TyGIn, a(G,Ty)., a(TyG),,, (&XTy)" b, (TyG, ) THINeeery) "
b, and a(TyG )"b, wherein x and y is i nteger between | and 7, nis an

i nteger between 1 and 12, a and b are one or nore As, Cs, Gs or Ts in the
preparation of a nedi canent useful to treat cancer in an aninmal or a
human. 16. U@A%’l conposition conprising a phosphodi ester nucl eoti de
sequence sel ed fromthe group consisting of SEQ ID NGs: 7-18, 23-47,
50-66, and 81-83 in the preparation of a medicanent for inducing a
response selected fromthe group consisting of induction of cell cycle
arrest, inhibition of proliferation, activation of caspases and induction
of apoptosis in cancer cells, and production of cytokines by immune system
cells. ohhh awak nanpak yunos smalam .. hnm nasi b bai k awak nanpak di a,

kal au tak dah nak keha fiA eob&RiddG compssing hazhaablbabdne-RP0$-GQ shdtheddse of
a conposition cog&s&)}lsc%,n%% a plhos hodi est er, nucl eoti de sequence selected
fromthe group POREPEYFHY ”(S’FB%%% feEPaes : Wherap theynudleptide Gegsnceaprpsists-d3 i n

t he preparati ons@fuefceRibea TR I C ; i a
human. 18. Use oiiaithe COMpPOSiI ti%ﬁsﬁséd}bacrﬁ/ﬁggﬂg?éi ﬁ?yaﬁ??%G’jE‘Bg@ﬁ?pﬁé%’cﬁ“’
preparation of & xTybbi daria AGdhhcudiahhGa-b.esbueiae swl §ote dadhr mninteger
group consistin i i I r . L nhi bition of
proliferation, ggﬁe%p ?%Hr?’g? Q?:%isi’lf[t)e glgéséhg%qi %83(5:’[ ?e%%j bo#rc og%grpxpgrsei%, |CF7 Césancer
cells, and prodertlsoprofidedybasks reghdgequeneenereshaitvesn Cehdds 201H. tdtlle and at he
conposi tion of lains 1 13.in the preparation of a nedicanment
for treating Caﬁ@%}@é%gﬁ#ﬁg%@&aﬁ%&mepon of any of clains 1 to 13, wherein
the conposition is wuseful for inducing a response in an ani mal having
cancer. 11 June 20042. WOTH4 temip®8ioRGT CAAA] hdbih thd séicide Nt MG 15110>
Phillip, N gel bgeLi on, Mario <120> Therapeutically Useful Synthetic

A i gonucl eoti des™ 130> 6857-21 <150> 60/170, 325 <151> 1999-12-13 <150>
60/ 228,925 <151> 2000-08-29 <160> 87 <170> Patentln version 3.0

3. The composition of Claim 2, wherein the sequence is between 2 and 10
bases.

4. The composition of Claim 3, wherein the sequence is between 2 and 7
bases.

5. The composition of Claim 1, wherein the phosphodiester nucleotide

sequence is selected from the group consisting of SEQ ID NOs: 7 to 18, 23 to 47, 50
10 66, and 81 to 33,

6. The composition of Claim 1, wherein the phosphodiester nucleotide
sequence is selected from the group consisting of SEQ ID NOs: 7 to 10, 22 to 65, 70
t0 75, 79 and 80,

7. The composition of Claim 1, wherein the phosphodiester nucleotide

sequence is selected from the group consisting of SEQ ID NOs: 9, 10, 25, 41, 45, and 46,



<210> 1 <211> 27 <212> DNA <213> Synthetic digonucl eotide <400> 1 _
gtgtgtgtgt gtgtgtgtgt gtgtgtg <210> 2 <211> 27 <212> DNA <213> Synthetic
A i gonucl eotide <400> 2 gggtgggtgg gtgggtgggt gggtggg <210> 3 <211> 27

<212> DNA <213> Synthetic A igonucl eoti de <400> 3 gggggt gggg 1%@;@@@63}9
gggt ggg <210> 4 <211> 27 <212> DNA <213> Synthetic 4 i gonucl <400>

4 gggggggt gg gggogt gggg gggt ggg <210> 5.,<211> 27 <212> DNA <213>
Synthetic O igonucl eotide <400> 5 tgt gtgﬁgtg tgtgtgtgtg tgtgtgt 27 27 27 27
27 <210> 6 <211> 27 <212> DNA 11 June 2004 WD 01144465 PCT/ CACQ 01467 2

8. A composition comprising a 2 to 7 base 3-OH, 5'-OH synthetic
phosphodiester nucleotide sequence, wherein the nucleotide sequence consists of a
sequence selected from the group consisting of (G Ty, (TyGn a(G Ty, a(TyGyn,
(GiTy)b, (T,Gy)b, a(G,Ty),b, and a(T,G,),b, wherein x and y are each an integer
between 1 and 6, n is an integer between | and 3, 2 and b are one or more As, Cs, Gs
or Ts, provided bases in the sequence are between 2 and 7 in total, and a

pharmaceutically acceptable carrier.

9. A composition comprising a 6 base 3'-OH, 5-OH synthetic
phosphodiester nucleotide sequence, wherein the nucleotide sequence consists of a
sequence selected from the group consisting of (G Ty, (TyGu)n A(GxTy)n A(TyGons
(GyTyhb, (TyGy)yb, a(G,Ty)b, and a(T,G,),b, wherein x and y are each an integer
between 1 and 5, n is an integer between 1 and 3, a and b are one or more As, Cs, Gs
or Ts, provided bases in the sequence are 6 in total, and a pharmaceutically acceptable

carrier.

10.  The composition of Claim 8, wherein the phosphodiester nucleotide
sequence 1s selected from the group consisting of SEQ ID NOs: 7 to 10, 23 to 65, 79,
and 80.

11.  The composition of Claim 9, wherein the phosphodiester nucleotide
sequence is selected from the group consisting of SEQ ID NOs: 9, 10, 25, 41, 45, and
46.

12. The composition of any of Claims 1 to 11, further comprising a

chemotherapeutic agent.

13.  The composition of Claim 12, wherein the chemotherapeutic agent is

an antimetabolite, an alkylating agent, or 2 hormone antagonist.



<213>Synt hetic O igonucleotide <400>6 tctctctctc tctctctctc tctctct27
<210>7 <211>3 <212>DNA <213>Synt heti cd i gonucl eoti de <400>7 tgt3 <210>8
<211>3 <212>DNA <213>Synt heti cd i gonucl eoti de <400>8 gtg3 <210>9 <211>6
<212>DNA <213>Synt heti cd i gonucl eoti de <400> 9 tgtgtg <210> 10 <211> 6
<212> DNA <213> Synthetic Oigonucl eotide <400> 10 gtgtgt <Zfoking£004211>
9 <212> DNA <213> Synthetic d igonucle%%ide <400> 11 tgtgtgtgt <210> 12
$<211> 9 <212> DNA <213> Synthetic Aigonhucl eotide <400> 12 gtgtgtgtg
<210> 13 <211> 12

14.  Use of a composition comprising a 2 to 20 base 3'-OH, 5'-OH synthetic
phosphodiester nucleotide sequence selected from the group consisting of (G<Tyn,
(TyGdn A(GiTyhs ATy Gy (G Tyhb, (TyGy)ab, a(G,T,)sb, and a(TyG,),b, wherein x
and y is an integer between 1 and 7, n is an integer between ! and 12, a and b are one
or more As, Cs, Gs or Ts in the preparation of a medicament for inducing a response
selected from the group consisting of induction of cell cycle arrest, inhibition of
proliferation, activation of caspases and induction of apoptosis in cancer cells, and

production of cytokines by immune system cells.

15, Use of a composition comprising a 2 to 20 base 3'-OH, 5'-OH synthetic
phosphodiester nucleotide sequence selected from the group consisting of (G<Tyn,
(TyGn A(GiTyhns A(TyGe (Gi Ty, (TyGidab, a(G, T, )b, and a(T,G,),b, wherein x
and y is an integer between I and 7, n is an integer between 1 and 12, 2 and b are one
ot more As, Cs, Gs or Ts in the preparation of a'medicament useful to treat cancer in

an animal or a human.

16.  Use of a composition comprising a phosphodiester nucteotide sequence
selected from the group consisting of SEQ ID NOs: 7-18, 23-47, 50-66, and 81-83 in
the preparation of a medicament for inducing a response selected from the group
consisting of induction of cell cycle arrest, inhibition of proliferation, activation of
caspases and 1nduction of apoptosis in cancer cells, and production of cytokines by

immune system cells.



<212> DNA <213> Synthetic A igonucl eotide <400> 13 tgtgtgtgtg tg 6 6 9 9
12 11 June 2004 WO 01/44465 PCT/ CAOQ 01467 3 <210> 14 <211> 12 <212>
DNA <213> Synthetic A igonucl eotide <400> 14 gtgtgtgtgt gt <210>. 15

<211> 14 <212> DNA <213> Synthetic digonucl eoti de <400> 15 tglﬁle%@%tg
tgtg <210> 16 <211> 15 <212> DNA <213> Synthetic O i gonucl ot E400> 16
gtgtgtgtgt gtgtg <210> 17 <211> 18 <Zh2> DNA <213> Synthetic

A igonucl eotide <400> 17 tgtgtgtgtg tgtgtgtg <210> 18 <211> 18 <212> DNA
<213> Synthetic A igonucl eotide <400> 18

17.  Use of a composition comprising a phosphodiester nucleotide sequence
selected from the group consisting of SEQ ID NOs: 7-18, 23-47, 50-66, and 81-83 in

the preparation of a medicament useful to treat cancer in an animal or a human.

18.  Use of the composition of any of claims 1 to 13 in the preparation of a
medicament for inducing a response selected from the group consisting of induction
of cell cycle arrest, inhibition of proliferation, activation of caspases and induction of

apoptosis in cancer cells, and production of cytokines by immune system cells.

19.  Use of the composition of any of claims 1 to 13 in the preparation of a

medicament for treating cancer.

20.  The composition of any of claims 1 to 13, wherein the composition is

useful for inducing a response in an animat having cancer.



gtgtgtgtgt gtgtgtgt <210> 19 <211> 21 <212> DNA <213> 3¥Wﬁg§?dﬁ
A igonucl eotide <400> 19 tgtgtgtgtg tgtgtgtgtg t <210> 2 < > 51 <212>
DNA <213> Synthetic' A igonucl eotide <400> 20 gtgtgtgtgt gtgtgtgtgt g 12 14
15 18 18 2WO%1/44p30> 21 <211> 24 11 June 2004 WO 01/ 44BEECR@MI46CA00/ 01467
4 <212> DNA <213> Synthetic Aigonucleotide <400> 21 tgtgtgtgtg tgtgtgtgtg
tgtg <210> 22 <211> 24 <212> DNA <213> Synthetic Qi gonucl eotide <400> 22
gtgtgtgtgt gtgtgtgtgt gtgt <210> 23 <211> 6 <212> DNA <213> Synthetic

A i gonucl eoti de <400> 23 tt SEYUENCE LISTING

<110> Phillip, Nigel
Filion, Mario

<120> Therapeutically Useful Synthetic Oligonucleotides
<130> 6857-21

<150> 60/170,325
<151> 19%9-12-13

<150> 60/228,925
<151> 2000-08-29

<160> 87
<170> PatentIn version 3.0

<210> 1

<211> 27

<212> DNA

<213> Synthetic Oligonucleotide

<400> 1
gtgtgtgtgt gtgtgtgtgt gtatgtg 27

<210> 2

<211> 27

<212> DNA

<213> Synthetic Oligonucleotide

<400> 2
gggtgggtyy gtgggtgggt gggtggg ‘ 27

<210> 3

<211> 27

<212> DNA

<213> Synthetic QOligonucleotide

<A00> 3
gggggtgggg gtgggggtygy gggtggg 27

<210> 4

<211> 27

<212> DNA

<213> Synthetic Oligomaucleotide

<400> 4
goggggggtgy gggggtgggg gggtggg 27

<210> 5

<21l> 27

<212> DNA

<213> Synthetic Oligonucleotide

<400> 5
tgtgtgtgtg tgtgtgtgtg tgtgtat 27

<210> 6
<211> 27
<212> DNA



<210> 24 <211> 6 <212> DNA <213> Synthetic digonucl eoyidgns 24
ggtggg <210> 25 <211> 6 <212> DNA <213> Synthetic A gonuclneoti e <400>
25 gggtgg <210> 26 <211> 6 <212> DNA <213> Synthetic O igonucl eotide
<400> 26 WOgEM#462210> 27 <211> 6 <212> DNA <213> Synt RET/C400/01467

d i gonucl eoti de <400> 27 aagtaa <210> 28, <211> 6 <212> DNA <213>
Synthetic digonucleotide 24 24 6 6 6 § 6 <400> 28 11 June 2004 WO 01144465

PCTI CA0O0101467 5 ccgtcc <210> 29
<213> Synthetic Oligonucleotide

<400> 6
tetetecteote teotectotete teotetet 27

<210> 7

<211> 3

<212> DNA

<213> Synthetic Oligonucleotide

<400> 7
tgt 3

<210> 8

<21i> 3

<212> DNA

<213> Synthetic Oligonuclectide

<400> 8
gty ' 3

<210> &

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 9 .
tgtgtg )

<210> 10

<211> €

<212> DNA

<213> Synthetic Oligonucleotide

<400> 10
gtgtgt 6

<210> 11

<211l> 9

<212> DNA

<213> Synthetic Oligonucleoctide

<400> 11 :
tgtgtgtat 9

<210> 12

<211> 9

<212> DNA

<213> Synthetic Oligonucleotide

<400> 12
gtgtgtgtg 9

<210> 13

<211> 12 .

<212> DNA

<213> Synthetic Oligonucleotide

<400> 13
tgtgtgtgtyg tg 12



<211> 6 <212> DNA <213> Synthetic 4 igonucl eotide <400>429Y,nk9%0olhy <210>
30 <211> 6 <212> DNA <213> Synthetic digonucl eotide <400> 30 atgtat
<210> 31 <211> 6 <212> DNA <213> Synthetic A igonucl eoti de <400> 31
aggt ga <2199 032446%211> 6 <212> DNA <213> Synthetic O i gblICheI$de <400>
32 gagtga <210> 33 <211> 6 <212> DNA <213> Synthetic A igonucl eoti de
<400> 33 gggtct <210> 34 <211> 6 <212> DNA <213> Synthetic .

A i gonucl eoti de <400> 34 ccgtgg <210> 35 <211> 6 <212> DNA <213>
Synthetic O igonucl eotide <400> 35 gggtcc

<210> 14

<211> 12

<212> DNA

<213> Synthetic Oligonucleotide

<400> 14 ‘
gtgtgtgtgt gt 12

<210>_ 15

<211> 14

<212> DNA

<213> Synthetic Oligonucleotide

<400> 15
tgtgtgtgtg tgtg 14

<210> 16

<211> 15

<212> DNA

<213> Synthetic Oligonuclectide

<400> 16
gtgtgtgtgt gtgtg 15

<210> 17

<211> 18

<212> DNA .
<213> Synthetic Oligonucleotide

<400> 17 )
tgtgtgtgtg tgtgtgtg . 18

<210> 18

<211> 18

<212> DNA

<213> Synmthetic Qligonuclectide

<400> 18
gtgtgtgtgt gtgtgtgt 18

<210> 19

<211> 21

<212> DNA

<213> Synthetic Oligonucleotide

<400> 19
tgtgtgtgtyg tgtgtgtgtg t 21

<Z10> 20

<211> 21

<212> DNA

<213> Synthetic Oligonucleotide

<400> 20
gtgtgtgtgt gtgtgtgtgt g 21

<210> 21
<211l> 24



ti 66 6 66 6 6 6 <210> 36 11 June 2004 WO 01/44465 PCY4 ARG p4467 6
<211> 6 <212> DNA <213> Synthetic digonucl eotide <400> 36 ctgtct <210>
37 <211> 6 <212> DNA <213> Synthetic O igonucl eotide <400> 37 tcgttc
<210> 38 WROIH44GS <212> DNA <213> Synthetic Qi gonucl eoPCTHEAATAT 38
cggtgc <210> 39 <211> 6 <212> DNA <213> Synthetic O igonucl eoti de <400>
39 ttgtgg <210> 40 <211> 6 <212> DNA <213> Synthetic O igonucl eotide
<400> 40

<212> DNA
<213> Synthetic Oligonucleotide

<400> 21
tgtgtgtgty tgtgtgtgtg tgtg 24

<210> 22

<211> 24

«<212> DNA

<213> Synthetic Oligonucleotide

<400> 22
gtgtgtgtgt gtgtgtgtgt gtgt 24

<210> 23

<211> &

<212> DNA

<213> Synthetic Oligomucleotide

<400> 23
tetgtt 6

<210> 24

<211> &

<212> DNA

<213> Synthetic Oligonucleotide

<400> 24
ggtggyg . 6

<210> 25

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 25
gggtgg 6

<210> 26

<211> &

<212> DNA

<213> Synthetic Oligonucleotide

<400> 26
ttgttt )

<210> 27

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 27
aagtaa 6

<210> 28

<211> 6

<212> DNA

<213> Synthetic Oligonuclectide

<400> 28



gggttt <210> 41 <211> 6 <212> DNA <213> Synthetic di g%qu‘ﬁln%oz jle <400>
41 qgogttgg <210> 42 <211> 6 <212> DNA <213> Synthetic i gonucl eotide
<400> 42 ggaagg 6 6 6 6 6 6 6 <210> 43 <211> 6 <212> DNA <213> Synthetic
A i gonucl eB1¥&4461 June 2004 WO 01/44465 PCTI CACO 01467PCHCANNR46743

ggccgg <210> 44 <211> 6 <212> DNA <213> Synthetic Qi gonucl eotide <400>
44 gggggg <210> 45 <211> 6 <212> DNA <213> Synthetic A i gonucl eoti de
<400> 45 gggagg

ccgtee 6

<210> 29

<211l> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 29
tggttg ) 6

<210> 30

<211> 6

<212> DNA

<213> Syntrhetic Oligonuclecotide

<400> 30
atgtat 6

<210> 31

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 31
aggtga 6

<210> 32

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 32 i
gagtga ’ 6

<210> 33

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 33
gggtct 6 /

<210> 34

<211> &

<212> DNA

<213> Synthetic Oligonucleotide

<400> 34
ccgtgg 6

<210> 35

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 35°
gggtee 7 6

<210> 36



<210> 46 <211> 6 <212> DNA <213> Synthetic Qi gonucl eoyidgeAfd> 46
gggcgg <210> 47 <211> 6 <212> DNA <213> Synthetic O igonucleotide <400>
47 ggaggg <210> 48 <211> 6 <212> DNA <213> Synthetic Qi gonucl eotide
<400> 48 WOJgHér6x210> 49 <211> 6 <212> DNA <213> Synt BET/ICA00/01467

A igonucl eotide <400> 49 ttaggg <210> 50 <211> 2 <212> DNA <213>
Synthetic O igonucl eotide <400> 50 (gtg6 6 6 6 6 6 6 2 11 June 2004 WO

01/ 44465 PCT/ CA00101467 8
<211> &
<212> DNA
<213> Synthetic Oligonucleotide

<400> 36
ctgtet 6

<210> 37

<21l> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 37
tcgttce 6

<210> 38

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 38
cggtgc )

<210> 39

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 39 .
ttgtag 6

<210> 40

<211> &

<212> DNA

<213> Synthetic Oligonucleotide

<400> 40
gggttt 6

<210> 41

<211> &

<212> DNA

<213> Synthetic Oligonuclectide

<400> 41
gattgg 6

<210> 42

«<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 42
ggaagyg )

<210> 43

<211l> 6

<212> DNMNA

<213> Synthetic Oligonucleotide



<210> 51 <211> 2 <212> DNA <213> Synthetic A i gonucl eot 8d@ MU0l tg2
<210>52 <211>4 <212>DNA <213>Synt heti cd i gonucl eoti de <48 > E gt gg4 <210>53
<211>4 <212>DNA <213>Synt heti cd i gonucl eoti de <400>53 ttgt4 <210>54 <211>4
<212>DNA <¥38&¢4bhet i cA i gonucl eoti de <400> 54 gtgt 4 <RCHEABHILTI1> 4
<212> DNA <213> Synthetic O igonucl eotide <400> 55 ttgg 4 <210> 56 <211>

7

<400> 43
ggccgg ’ 6

<210> 44

<21l> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 44 _
gggggg 6

<210> 45

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 45
gggagg 6

<210> 48§

<211> &6

<212> DNA . .
<213> Synthetic Oligonucleotide

<400> 46
gggcgyg &6

<210> 47

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 47
ggaggy 6

<210> 48

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 48
gtgggg 6

<210> 49
<211l> 6
<212> DNA
<213> Synthetic Oligonucleotide

-

<400> 49
ttaggy 6

<210> S0

<211> 2

<212> DNa

<213> Synthetic Oligonucleotide

<400> 50 ‘
gt 2



4 <212> DNA <213>Synthetic O igonucl eotide <400>56 ggt g44§LRa>hHoa211>4
<212>DNA <213>Synt heti cO i gonucl eoti de <400>57 tgtt4 <210>58 <211>4
<212>DNA <213>Synt heti cd i gonucl eotide 11 June 2004 WD 01/44465 PCT/
CA00/ 01467WOM4480> 58 ggtt <210> 59 <211> 4 <212> DNRCEEZASMNISYNth etic
A igonucleotide <400> 59 tgtg <210> 60 <211> 5 <212> DNA <213>
Synthetic digonucl eotide <400> 60 ggégg <210> 61 <211> 5 <212> DNA
<213> Sygglhoe;isc1 A i gonucl eotide <400> 61 gggtg <210> 62 <211> 7

<211> 2
<212> DNA
<213> Synthetic Oligonucleotide

<400> 51
tg 2

<210> 52

<211l> 4

<212> DNA

<213> Synthetic Oligonucleotide

<400> 52
gtgg 4

<210> 53

<211> 4

<212> DNA

<213> Synthetic Oligonucleotide

<400> B3
ttgt 4

<210> 54

<211> 4

<212> DNA

<213> Synthetic Oligonucleotide

<400> 54
gtgt 4

<210> 55

<211> 4

<212> DNA

<213> Synthetic Oligonucleotide

<400> 55
ttgg 4

<210> 56

<211> 4

<212> DNA

<213> Synthetic Oligonucleotide

<400> 56
ggtg 4

<210> 57

<211> 4

<212> DNA

<213> Synthetic Oligonucleotide

<400> 57
tgtt 4

«<210> 58

<211> 4

<212> DNA

<213> Synthetic Oligonucleotide



<212> DNA <213> Synthetic A igonucl eoti de <400> 62 ggggqgguﬁg%gy463 <211>
<

7 <212> DNA <213> Synthetic digonucl eotide <400> 63 gggtggg

10> 64

<211> 7 <212> DNA <213> Synthetic digonucl eotide <400> 64 tgggtgg <210>

65 <211> WOW@p44S DNA <213> Synthetic O igonucl eotide
4557 77 7 11 June 2004 WO 01/44465 PCT/ CAOO/ 01467

ATEAMGHI46gggt ggt 4
10 <210> 66 <211>

27 <212> DNA <213> Synthetic A igonucheoti de <400> 66 gtgtgtgtagt

gtgtgtgtgt gtgtgtg <210> 67

<400>
ggtt

<210>
<211>
<212>
<213>

<400>
tgtg

<210>
<211>
<212>
<213>

<400
ggtgg

<210>
<21i>
<212>
<213>

<400>
gggtg

<210>
<211>
<212>
<213>

<400>
ggggtgy

<210>
<211>
<212>
<213>

<400>

58

59

4

DNA

Synthetic Oligonuclecotide

59

60

5

DNA

Synthetic Oligonucleotide

60

61

5

DNA

Synthetic Oligonucleotide

61

62

7

DNa

Synthetic Oligonucleotide

62

63

7

DNA

Synthetic Oligonucleotide

63

gggtggg

<210>
<211>
<212>
<213>

<400>
tgggtgg

<210>
<211>
<212>
<213>

<400>
gggtggc

64

7

DNA

Synthetic Oligonucleotide

64

65

7

DNA,

Synthetic Oligonucleotide

65

<211> 27



<212> DNA <213> Synthetic O igonucl eotide <400> 67 gggt gqqt g@ePgsmat 9ggt
gggt ggg <210> 68 <211> 27 <212> DNA <213> Synthetic A igonucl eotide <400>
68 gggggt gggg gt gggggt gg gggt ggg <210> 69 <211> 27 <212> DNA <213>

Synt heti ¢ ®AYEMeel eoti de <400> 69 gggggggt gg 9ggggt ggggPEHEARRIH6I210> 70
<211> 6 <212> DNA <213> Synthetic digonucl eotide <400> 70 tgtgtg <210>
71 <211> 6 <212> DNA <213> Syntheti aod igonucl eotide <400> 71 gtgtagt
<210> 72 <211> 6 <212> DNA <213> Synthetic Qi gonucl eotide <400> 72
tttgtt 27,27 2727 6 6 6

<211> 27
<212> DNA
<213> Synthetic QOligonucleotide

<400> 66
gtgtgtgtgt gtgtgtgtgt gtgtgtg - a7

<210> 67

<211> 27

<212> DNA

<213> Synthetic Oligonuclectide

<400> 67
gggtgggotgy gtgggtgggt gggtggg 27

<210> &8

<21l> 27

<212> DNA

<213> Synthetic Oligonucleotide

<400> 68
gggggtgggy gtggaggtgy gggtggg 27

<210> 69

<211i> 27

<212> DNA

<213> Synthetic Oligonucleotide

<400> 69
gg9gaggtag gggggtyggs gogtggg 27

<210> 70

<21il> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 70
tgtgtg [

<210> 71

<211> &

<212> DNA

<213> Synthetic QOligonucleotide

<400> 71
gtgtgt 6

<210> 72

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 72
tttgtt . 6

<210> 73
<211> &
<212> DNA



<210> 73 <211> 6 <212> DNA 11 June 2004 WO 01/44465 Pﬂ/ﬁﬁ%@%m 11
<213> Synthetic A igonucl eotide <400> 73 ggtggg 6 <210> <Z11>'6 <212>
DNA <213> Synthetic-Aigonucl eotide <400> 74 gggtgg 6 <210> 75 <211> 6
<212> DNA ¥P134448§nt heti ¢ A i gonucl eoti de <400> 75 ttgtt PCHCAQHPA6T/6 <211>
45 <212> DNA <213> Synthetic digonucl eotide <400> 76 gccgagaagg

t gcgcaacct gccggctggce cacggactga acgctyi4s5 <210> 77 <211> 45 <212> DNA
<213> Synthetic Oigonucl eotide <400> 77 acgccgacgt cgtctgtggt ggggtgtcta
ccgccaac§étFacHghsticrqgorglectifie> 45 <212> DNA <213> Synthetic

d i gonuclkeeds de; <400> 78 cgact acaac ggctgggata tcaacacccc ggcgttcgag tggta
<210> 79 ggsiyl> 6 3

<210> 74

<21l> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 74
gggtgyg 6

<210> 75

<211> &

<212> DNA

<213> Synthetic Oligonucleotide

<400> 75
ttgttt - 6

<210> 76

<211> 45

<212> DNA

<213> Synthetic Oligonuclectide

<400> 76 .
gccegagaagyg tgcgcaacct geoeggcotgge cacggactga acget 45

<210> 77

<211> 45

<212> DNA

<213> Synthetic Oligonucleotide

<400> 77
acgccgacgt cgtctgtggt ggggtgteta cogecaacge gacgg 45

<210> 78

<21l> 45

<212> DNA

<213> Synthetic Oligonucleotide

<400> 78 .
cgactacaac ggctgggata tcaacaccec ggecgttegag tggta 45

<210> 79

<211> &6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 79
ccacce 6

<210> 80

<211> 5

<212> DNA

<213> Synthetic Oligonucleotide

<400> 80
cggta 5



<212> DNA <213> Synthetic digonucleotide 45 <400> 79 copChmdre@4 0> 80
<211> 5 <212> DNA <213> Synthetic digonucl eotide <400> 80 Cggta 5 11 June
2004 WO 01144465 12 <210> 81 <211> 11 <212> DNA <213> Synthetic

d i gonuc| epo dxi@46s400> 81 gtgtgtttgg t <210> 82 <211> BETANHUSHNA <213>
Synt hetic oligonucl eotide <400> 82 ggttttgttt g PCT/ CAOO 01467 11 <210> 83
<211> 12 <212> DNA <213> Synthetic oid gonucl eoti de <400> 83 ttgttttttt tg

<210> 84 <211> 4 <212> PRT <213> Synthetic Peptide <400> 84 Tyr Val Al a
Asp )

<210> B1

<211> 11

<212> DNA

<213> Synthetic Oligonucleotide

<400> 81 1
gtgtgtttgg t

<210> 82

<211> 11

«212> DNA

<213> Synthetic Oligonucleotide

<400> 82 11
ggttttgttt g

<210> B3

<211> 12

<212> DNA

<213> Synthetic Oligonucleotide

<400> 83 13
ttgttttttt tg

<210> 84

<211> 4

<212> PRT

<213> Synthetic Peptide

<400> 84

Tyr Val Ala Asp
i

<210> B85

<211> 4

<212> PRT

<213> Synthetic Peptide

<400> 85

Asp Glu Val Asp
1

<210> 86

<211l> 5

<212> PRT

<213> Synthetic Peptide

<220>

<221> SITE

<222> (4})..(4)

<223> X = Any Amino Acid

<400> 86

Ile Leu Glu Xaa Cys
1 5

<210> 87
<211> 4



1 <210> 85 <211> 4 <212> PRT <213> Synthetic Peptide <49P3u852608 G u Val
Asp 12 1 <210>86 <211>5 <212>PRT <213>Synt heti cPepti de <220> <221>SI TE

<222>(4).. (Wp ogekdesX = Any Amino Acid <400>86 Ile Leu A u Xaa 1

5
<210> 87 <211> 4 11 June 2004 WD 01/ 44465 PCT/ CAOQ 0146 7FGHCALS 2457 PRA'
<213> Synthetic Peptide <400> 87 Ile u Ay Asp 1

13

<212> PRT
<213> Synthetic Peptide

<400> 87

Ile Glu Gly asp
1






