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OLlI GONUCLEOTI DES 10 FIELD OF THE I NVENTI ON The present invention rel ates
to an ol iponued4edt i de conposition for the treatnent of croTear/@ACKGCROUND
OF THE | NVENTI ON 15 Cancer is an aberrant net accunul ation of atypical
cells, which can result froman excess of proliferation, an insufficiency
of cell death, or a conbination of the two. Proliferation is the
culmnation of a cell's progression thropygh the cell «cycle resulting in
the division of one cell into two cells. The 5 major phases 20 of the cell
cycle are Go, Gl, S, & and M During the Go phase, cells are quiescent.
Most cells in the body, at any one tinme, are in this stage. During the Gl
phase, cells, responding to signals to divide, produce the RNA and the
protei ns necessary for DNA synthesis. During the S-phase (SE, early
S-phase; SM mddle S-phase; and SL, |ate S-phase) the cells replicate
their DNA. 25 During the & phase, proteins are elaborated in preparation
for cell digision. During the mtotic (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, nutation of regulatory
genes, or abrogation of DNA damage checkpoi nts (Hochhauser D. Anti-Cancer
Chenot herapeutic Agents 30 8:903, 1997). WD 01/ 44465 PCT/ CAOCO 01467 2

Unl i ke cancer THERAPERSICALLYIUSEFUE SYNTHETICOOLIGONECLEQIIDES el y due
to a process ternmed cellular senescence. Cellular senescence is a
programmed cell death response |leading to growmh arrest of cells (Dinri et
al . Proc. jNat FieiAs et TISE INVESAIOR 20, 1995). DNA damage, exposure of
colon, 5 breast and ovarian cancer cells to toposionerase inhibitors and
exposure of nasoph&hgprgeett inventien redated © aneligosydledtida campositipo farglie t o
prevent proli f%agt ieon %cet hese cells by induction of senescence (Wang et
al . Cancer Res. %’:%%é’, 1908; Poele et al. Br. J. Cancer 80:09, 1999).
Synt hetic oligonucl eoti des are pol yani oni ¢ sequences that are 10
internalized in cells (Vlassov et al. Biochim Biophys. Acta 1197: 95,

1994) . 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 Gy, 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).



Synt hetic oligonucleotides are reported that bind selectively to nucleic
acids (Wagner, R Nature: 372:333, 1994), to specific cellular proteins
(Bat es etw@b1/44485 Biol. Chem 274:26369, 1999) and to speecCTicaonuabzar
proteins Scaggiante et al. Eur. J. Biochem 252:207, 1998) to inhibit
proliferation of cancer cells. 15 Synthetic 27 base sequences contai ni ng
guanine (G and variable anmounts of thymne (T) (oligonucleotide GIn),
wherein nis > 1 or < 7 and wherein theynunber of bases is >20 (Scaggi ante
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protein, wherease & p&‘di&l’sgltérnﬁélﬁ c@lulat BBRdscOiced AR R4S serBeeRE Eis" £POr t ed
to be inactive against cancer cell lines (Mrassutti et al. Nucleosides

and Nucl eot i deBroggpmmed cel 1.1@@9‘) respofise leadingreerewidmrrestof esils goimmd etak i des of
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G quartets that to nuc |n an o1| erati on of >cancer
cell lines g Babmeastemdadvarﬂn cBnmr.ceﬂh(mtopaﬁo&%thséGEﬁBLtoer%H)expa?fi@e synt hetic

6 base TTAGGG ho ot hi oate, .havin a sequence identical to that of the
mammal i an tel o UL EFSto %13t+%ifsﬂﬁwqd&°.mﬁ‘r%r pro}iferatienr at i on

of Burkitt's |<Yﬂ"ﬂh€§€”’&ll‘§®g 1§dh&10ﬁ'6fr59né§.@é11ck r@WaYl \eP al, 'Vé%ﬁ’ce?ke@% .Sl col .
Appl i ed Pharnacol . 144: However synthetic 6 base
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(US Pat ent : 5,643 01/ 4 PCT/ CAQO/ 01467 3 Cel ath is
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inducers that gitdrealidey ih QElld @llasspatehwiyBiokkiagi Bigphya. m{du@aa;tshwwuﬂ 0 et
al. Cell 85:817, 1996; Levine, A Cell 88:323, 18 Apoptosis is an

active cellul a$YfHB%ﬂ‘h° tﬁ%ﬁ?@tléﬁaﬂf‘émﬂi@éé@twn@@ﬂtw&y tparuslsipreifiogi cal 5
changes t hat Q’?&éﬁ? I@OM 2472013301 g} gﬁg%g%cbﬁmaf{ﬁ Oﬂ}?ﬁ&%l(bat%g Lt fkage,

nucl ear di sint srra menbran I'ng, an frormat’| on of
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1980). Caspases (cysteine-aspartyl-specif eases) have been i1 nplicated

as key enzynesameuntef tpeeine |(B)1(leg0mwéedtlait‘«é3§t)ag®emﬁn aps)a:t ber .7 @ik cas pase
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pent apeptide 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 vitro 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).



15 active-site motif (Cohen G Biochim Biophys. Acta 1366: 139, 1997). A
nunber of caspases are synthesized as inactive proenzynes that are

acti vat eawobokd4ea ng cl eavage at caspase specific cl eavageCriche®oig&ohen G
Bi ochim Biophys. Acta 1366:139, 1997) or as inactive enzynmes that require
association wth regulatory nolecules for activation (Stennicke et al. J.
Biol. Chem 20 274:8359, 1999). In addition to their role in apoptosis,
caspases are involved in acti vatl on andsproliferation of B and T
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respect to B and rTF ocytes, caspase 3 is processed during activation
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PARP (Wl heimet al. Eur. J. Immunol. 28:891, 1998). Wth WO 01/ 44465
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Res. 244:302, and e processing and nmaturatio
pro-i nfl ammat oﬂ98Q)ytA)h10tt®ular thia Bmbekuddi apop@s'(thdcgaMmalof t]:ie cdli'ohucléanem

273:1144, 1998 Wth res to er r opoi esi s activation is
involved in er Jpi8; digo u 8 'l?)‘h‘g{%& i %et@ﬁ rg ?‘Hlvﬁ'ﬂaﬁlogt e

GATA-1, a nycl eﬁdog@mleﬁa&meld%&t(wuleAuqua%hrefzsa 555Neygomt ur ati on of
erythroid precursors (De Maria, et al. Nature 401:489, 1999). Cytolysis is

the conpl ete or par QaSDaS%@US@umrasnaml %?e@lélblpratnabes)shaﬁobmdnmﬂleatedy t he

i Mmune system a roduc bi coactive
nol ecul es t hat ?Air%%)f %g%%bn??h Qx"é 9 orfom eqote 3 gcey({% %tggls &tc(ﬁlﬁ?aﬁ%s
i ncl ude, but afsmilotodsises dfed léa@t, foufté@f ﬂe&iﬂéﬂ Gys(dlrie)as@art)*llprdte@s%'saAlll the 6,

IL-10, 1L-12, and TNF-al pha. |L-1beta reduces bhone marrow cell sensitivity
to cyt or educt i wpamg?@ntalqs cppseryadi QACEHO AwherecX ihRv R 9160 B%?PQP@@F pur gi ng
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sti mul at es | gGnemberctf aaspasdsagre sghthesized as inactive proenzymes that are activated
following cleavage at caspase specific cleavage sites (Cohen G. Biochim.
Biophys. Acta 1366:139, 1997) or as inactive enzymes that require association
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 CD45RO (+) 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



al. J. Exp. Med. 166:967, 1987), induces cytotoxic T cell differentiation
(Lee 20 et al. Vaccine 17:490, 1999), pronotes negakaryocyte maturation
(I'shi basiwoet/4@bs Proc. Natl. Acad. Sci. USA 86: 8953, 198B)T/ando/é4eTt i ons
both as an anti-proliferative factor (Mri et al. Biochem Biophys. Res.
Comm 257:609, 1999; Alexandroff et al. Biochem Soc. Trans. 25:270, 1997;
Taki zawa et al. Cancer Res. 53:18, 1993: Novick et al. Cytokine 4:6, 1992)
and as a pro 25 proliferative factor (Ckanoto et al. Cancer Res. 57:141,
1997; Okanoto et al. Int. J. Cancer 72;149, 1997; iu.et al. j n. Cancer
Res. 2:215, 19%8Pect{p ‘é)fmlt“BFs.’ CeiRape 5 eg%\egrlsﬁgge_ssagyfgfr?t%? rilg%)(’fflgg t;)éncer
cells. IL- 10 safardeslynlphosfttL@osman@s st 47 EXPCCEINRSs. 23418001 [ybgh 4p@r nodel s
(Kauffrman et al. J. Inmunother. 22: 489, 1999) and up-regulates anti-cancer
30 aut or eact i vEorTtheeproqessipgnansk niathrasion ef thé . prorimflaoasbry t9kiss, 1995) .
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of i nterferon- ggthrepoiédis, cashabsadtzpion BAnvelvbditcerahiopoidsiicRpuiatibh whdy (Stine
et al. Annals gIY Acadeny of 1?ci ence 795:420, 1996; Chen et al. Journal of
| munol . 159: 3538 beenshawnstq medylate(3ATAGL awclenr raguistpry grotaiararycieli fon of

speci fic cytol ¥l fathis ; I YAt N akaKich |41 -AddC) cells
and i nduction of tﬁe %ﬁﬁp@gn ?}gggnP%Q&ﬂsgﬁtgﬁnngﬁﬁﬁi g{lgf'ang%éfmT Zal pha
causes necrosi 899%. solid tunors (Porter et al. Trends in Biotech. 9:158,
1991), sensitizes cancer .cells to irradjation-induced 10 apoptosis
(Kimura et al. Canc@?’{: S l%é.ﬁelé%",%?egggg)pﬁﬁaf aF%f‘lé’(t:'PE (Ej)fgﬁeceﬁla'r‘? WP
precursor gel | meliiati b eneeirh@ohs spétedNt ABELALA dcfophded snd PRInBBest al .
Bone Marrow Transpl ant. 12:551, 1993). However, nost prior art anti-cancer

t her api es, wheP19dHcebiogetiveimplecules dbaitinelvdef buear¢ nety indted rtp exytokingshi bi t i on
of proliferati ! I t0si S, . .15 .0 ti t;0n.Q i nmune
system have p?g(?lednl{ég ,t)’iﬁ{:)l%ﬁ?,ebglfé a%[")llgoﬁ lg%ge(?utgt glt r([)eru ﬁl@l @*’2’61 L’E;?S{af ilg't%i’ ons.

Many of these IHheddpkisand ENiIFredphia. ci ent or toxic, have significant adverse

side effects, resulj in devel oprent of drug resistance or .
i nmunosensi ti zati on{,L'éa?ﬂa seducerebone W%‘F‘P‘Hg’eﬁé?nst“h‘étyr"@d‘tyﬁ?réﬁlic.tlv?ﬁ’é?% ore,

there is a;£onfy QMiaNen AEEEH FPhirBWkbr F@gp&g‘;ﬁ% i dp in 4fto %9%5?(% hat

i nduce cell cycle arrest in cancer ce ol 1teration of cancer
cel |'s, activatmarawptseplantatioan@aimeelet w]. iBuleddanpepiaaspantn 18d88der cel | s
and stinul ate i:é%?kl ne production by inmne systemcells.
IL-6 induces B cell differentiation, stimulates IgG secretion (Taga et
al. J. Exp. Med. 166:967, 1987), induces cytotoxic T cell differentiation (Lee
20 etal. Vaccine 17:490, 1999), promotes megakaryocyte maturation (Ishibashi
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).



SUMMARY COF THE | NVENTI ON 25 The present invention fulfills this need by
providing a conposition and nethod conprising a 2 to 20 base 3'-0OH, 5 -CH
synt het i woalii4geiucl eoti de (hereinafter "sequence") sel ercadcAmomerhe group
consisting of (G, Ty),,, (Ty&,,, a(&XTy)n, a(TyG),,, (G, Ty)"b,
(TyGX)"b, a(G,Ty)"b, a(TyG,)"b, wherein x and y is an integer between 1
and 7, nis an integer between 1 and 12, a and 30 b are one or nore As, Cs,
Gs or Ts, and wherein the sequence induges a WO 01/ 44465 PCT/ CAO0O/ 01467 6

response selected fro %ﬁe ro consi sting.pf Jjnducti.on of cell cycle
arrest, inhibiti onﬁ“c')m’ %rﬁngrgﬂi)[ ?Odﬁt,’m%{b(ﬁ ‘3’5&0 erocfy?%lag?fagé‘gn%tﬁﬂﬂf%ducti on
of apoptosi s imatufudiof®F 16&otpesBsl Mdaekiahé Q&rafon%ftiﬁiétﬂaﬁﬁ-@nmw system
cells. A conposition conprising a sequence and a pharmaceutically 5

accept abl e carld isrepasteddaihare peti-sencen aetiviti(Stag et alncAnilnl YaApademy, havi ng
cancerinanz[}oycn- fHRCIHNV h ri[l]te M el he
unexpected an surl%lrc?sigﬁgﬁgb??léﬁyé%?‘ hattla' %’é‘%‘ﬁ%ﬁ’gé onloz‘dlus?gésgglnga- cle
arrest, i nhi dhtluging| biitetattlimined tac biétiration 0fspasfs caoly ticrTHigeplaieoRs0si S and
in cancer cells . and tg stinylate ot kj ne praoduction by i mune system

cel I s addr ess&tlﬁam%ﬁgﬁetufég}klﬁﬂn@ﬁ%/} Fqlﬂseali‘dn'é‘gami‘q{‘ ph thergadi-angiogenics and
provides an i mpgEiRMp-eRaNdg.for animls, including humans. Accordingly,
it is an object of the present invention is to provide a conposition and

met hod ef fective toINFedphascadisesecrmeosinobisolahiumdrs (Poxté¢rueti alg Trendwiman. 15

Anot her obj ect,.0 hg. .RLe invention is t rovide.a conposi,tion and
net hod ef f ect il%/l(gietch' ?Tlgg’t ?@é’aﬁ’@é l.zesAf‘Fd]f:ﬁre?el%bt‘g&?‘fmﬁ?l ?fﬁat%églgﬁfe nvention
is to provigde a@o?ﬁﬁl&oﬁ(i&ﬂtﬁﬁl etnd. ORIcBORet.NSY:16061UPED) RAgSHERREShORE Cel | S.

Anot her obj ect of the present invention is to provide a conposition and 20
net hod that i FBEY peestrsog gellsdrom thesaffects of aptircopmstie pgantsolhjatmau effalt he

present inventgon Mﬁng‘gggﬁg@aﬂﬁ@.ﬁ@%?ti on and nethod that induces cell

cycle arrest in cancer not'het obj'ect of the present invention is to
provi de a conposi tidoweved, st pridr hhtadnti-ctncér thergpied, iviletladri difecedd wel | s. 25
Anot her obj ect, of the

ot hod ¢ hat | HRSO8 OB EEH FFAF EbAMEP R AL o EERIET AHGHARPT BB of ¢ he
present i mgentdrQfnfufatioR TR intRuR SARORLY SBvEH' be less than adequate for
clinical applications. Many of these therapies are inefficient or toxic, have
significant adverse side effects, result in development of drug resistance or
immunosensitization, and are debilitating for the recipient.
Therefore, there is a continuing need for novel compositions and
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 (GyTy)n,
(TyGx)n, a(GxTy)n, a(TyGx)n, (GxTy)ab, (TyGx)nb, a(GxTy)nb, a(TyGx)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



met hod that induces apoptosis in cells. Another object of the present
invention is to provide a conposition and 30 nethod that induces apoptosis
i n cancewa@el/ises WO 01/ 44465 PCT/ CAOQ 01467 7 Anot her obpeTACAod/014bE
present invention is to provide a conposition and nethod that induces
apoptosis in cancer cells independent of Fas. Another object of the present
invention is to provide a conposition and nethod that induces apoptosis in
cancer cells independent of TNFRL. 5 Anogher object of the present

invention is to provide a.conpgsition and, nethod that .i nduces apoptosis in
cancor ool 1o | ebBR e BT SR G sl QSprstionet AL CRiE aBRrs
invention is t@hibiew épralifepRASidtivafiondtcaspReagh maaétidnm9§ﬁtoﬁe%pt 0sis in

cancer cells independent of p21/waf-1/ClP. ~ Another object of the present
invention is teangersellyendprodngtinsi aficyiokined by dmmamp gyisterh gells. nduces apopt osi s

in cancer cells indgp Nk, ' her. .object of the present
invention is to progﬁ ggggo%g%oés)ﬁ#@ééﬁgn@%h%ﬂ%dgﬂf‘ﬁéat p;ﬁ %%%%%‘88%‘ tosis in
cancer cells iadeprbhiecdrriaf isplifiinkéredntt fieaniakl cietludingt Hdumasskating nvent i on
is to provide a conposition and_ . nethod that induces apoptqsis in cancer
cel I s i ndependecehin ags pmeuntseffggiiventn freat dis @é’t‘ceéfmtﬁ’é wiEgbnt Thevent i on

is to provide g, £00008hhd gﬁel})gaglg aBRi 8¢ Heh@ uéﬂ&g%@éqblepeaﬁ efélé atfdstcancer

cell s i ndependent "of TG-- receptor. Another object of the pfesent
i nvention is tishjhitquoblbiferaionpaivatetcaspasesrohd indiice @agopthsis andihuomeseraplpt osi s i n

I's independent of h .20 _dependence. Anot bject of th
b asent | vent FBVO G R e PARSHELEY CRON SN et RIS S ihbces

apopt osi s 0 crnaafulf@ll heédHeRe MbAal fits Sid!BroVRiEs 8h dAESrtant AeRdfitabr ODj ect
of the present invention is to provide a conposition and nethod that

activat es caspuegls; ichdingshung®s.Anot her obj ect of the present invention is

to provide a conposit] on: . h ctivates ases. i n.cancer
cells. Anot her obj e'é%&%?m%ﬁg lbggésng%e(lt’tn@ften ipé%selgé lrfvgﬁ%?lg\llsl g)eprgv%:oen%osi tion
and nethod t ocdmpmiticnarmuhethodeffectiiexe acat a Woedkt/id 44 GhinR{LTINCORAALOL 467 8

Anot her object. of the present invention is to provide a conposition and
human.
15 Another object of the present invention is to provide a composition and
method effective to treat a cancer.
Another object of the present invention is to provide a composition and
method that induces senescence in cells.
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.



method to treat a | ynphoproliferative di sease. Another object of the
present invention is to provide a conposition and nethod to treat an

i nfecti owob1/4M363 her object of the present invention is tPCPCAvI/CE6R
conposition and nethod to treat an inflanmmati on. Anot her object of the
present invention is to provide a conposition and nethod to nodulate T- or
B-cell activation. Another object of the present invention is to provide a
conposition and 10 nethod to nodul ate pyogenitor cell maturation. Another
obj ect of the presegtél @nveﬁt itozlils to provide .a cong sition and thod to
modul at e eryt hr opoi 88PRT RUBTRL FEHIFERT FFILionds 9 FQUIE aicoiiesitigRapd ¢ o
provi de a conpggitoddRatdidhcediopastistia chmis tallsanddpendent bPFaon factors in
cells. 15 Another object of the present invention is to provide a
conposition and nedReder ehiectob thenresenbinventionds tosprovige asompositinepageut i c

omposi 41 on anieRATRRE AR Skl h Mt EREThecp R BPINERA: Pt apout i ¢

agents on cancer celhsther dbjedtloé theqiipat indéntidnds fr goeide aicompokition ahd t 0
provi de a conpositi.on an 20 net had that potentiates {he anti-neoplastic
effect of radi H’FFhSH.tQ%‘I‘EfE"I‘E%Sra f‘b“‘_bstmGPncteﬁ&qurI%%@ﬁF hOEPIBH i s to provide
a conposi tion and  gRbMeAolEAlf Hid fRieRt Biveibnak i soRiae dWekipaRiBY af@' | S of
the i mmune system Another object” of the present inventi or? Is to provide a
conposi ti on anthethotitled indvaes aptoptnsisan eandet edllsendeppndseitiof p2liwbf 1/63P1 s of t he
i mmune system 25 Another .objec¢t. of the. present invention is t.0o provide a
conposi tion and rre?‘ﬂBtg'e'i %[ﬂ?été’? %l}ﬁﬁrgﬁeggmpirﬁ@nd? E?onBY‘!r&Sﬁ cﬂglp(?élﬁlf)g Bt the

i mune systi@em mefNo@the induobLafopRisistii R@aliet @RLnddpeadEnt 8NpisH o provi de a
conposition and nethod that stinulates |L-10 production by cells of the

i mmune system  Anofhethenehiesitof de presenpingention is tovrravide @ compositipnend de a

conposi tion anﬁl !1 : %gg i t .- odu t'bcm; by cells of the
i mrune system %giﬁﬁé@ge %@}M&%@g&lbkﬁ#&ﬁ&gﬁ% fe_ct ‘of the present
invention is to proxhg@ePolsi&TRe tel fredneidentBRliRAHIAE a%bh?dgiﬁbﬁﬁna_ NF- a
production by cells of the’i mune system Another object of the present

invention is tgefhod\thal éndicEPLIHOREIsEs iR BakdeRbelisSndpERdeht bPcRpRRA €. 5 Anot her
obj ect of the present invention is to provide a conposition

15 Another object of the present invention is to 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.



that is mnimally toxic to the recipient. These and other objects, features
and advantages of the present invention will becone apparent after a

revi ew ofwohe4f463 | ow ng detail ed description of the di scPopedowmiaeni ment
and the appended clains. 10 BRI EF DESCRI PTION OF THE FI GURES FI G 1.

Fl uorescence [ Fluo-3-AM of Jurkat human T | eukem a cells incubated with O
g/m and 100 gg/mM of 6 base GI SEQ ID NO 25. FIG 2. Caspase 3 activation
in Jurkat human T cell |eukema cells 1% incubated without O gg/m and 100
gg/m of GI SEQ ID NGs.66,,.67, .81, 82 and 83 .neasured cytonetrically (A)
and col ori met rical | §PPBFT Obipgtof .eﬁsfﬂﬁlggel&mlg&?rﬁﬁleﬁ TPRSORAREN T cel |
| eukem a cel | smeth®fl to GasRAytpBomelifeyaive@ikehde. cel I's incubated with 0 g/ m
and 100 g/m of 6 base GI SEQ |D NO 25, (B) Caspase 7 activation(a) and
PARP content (b) i nApotherobiectiof themieseat invemntion igtawrosidd arompgsitioh and 6 base
GI' SEQ I D NO 2 eSS PTI ON OF THE | NVENTI ON The present

i nvention provﬁgglgﬁ)ggcﬁ%%rtp%g?slﬁﬁ on conprising a 2 to 20 base 3'-CH, 5 H
synt heti ¢ o i gonucl Aabihdeoljseqf dreqrseatineeitiza if toprotide a campgsifiop asdnsi sti ng
of (GXTy)1, (TyGX) .., .a(GXTy),,, a(TyGX),,, (GXTy)" b, (TyGX)" b, a(GXTy)"
b, a(TyGx)" b,XWli')é’Flé‘i’Heé@a&rléglmu% i nteger between 1 and 7, nis an _
integer between 1 apgothér olfeddd ﬁés%nﬁﬂ@erﬁfon@ﬁﬁpﬁ%i’deg%om sifibn a%d Wherein
t he sequence induces a response selected fromthe group consisting of

i nduction of cakthodyemedalateeE+qr B-néll &dtivatien.of proliferation, activation of

caspases WO 01/ 44465 PCT/ 467 10. and. i nducti on of apopf.osis.in
can(F:)er cells and prgaﬁfgf% gﬁ%yfo(?g}ift%%eﬂtelgvﬁawnilm V@ﬁ?’t"(@ﬁ&’f}g#lf’% andy

conposi ti or cojpthod itd thoduReptepefitonbéll mahajoxaceutically acceptabl e
carrier is admnistered to an animal, including a human, having 5 cancer
in an anount ef f ect Apathepobiee #f thenseseahisuention is teepravidaglcompesitionlardy t he
human. The unexpy L.sing..ability of the sequence to induce cell
cycle arrest, éﬁ%g??n%rﬁgk?#ger?g#@&%glsl nduce apoptosis and activate caspases
in cancer cells andnbthesobjeatlofitte prysenkinnentiohdsitecprovide Aycoimpositien aydt em

cells addresses_a.long felt unfulfil]ed need.in the nedical arts and
provi des an 1’6‘e§hﬁ‘86‘?Fg’HPI%EFetFFH\S?Ii‘ptTOSrfla%ﬂ’iSH%F%,IS-i ncl udi ng humans. As used

herein thejgword "segHgMeLobjE@EHR Priseht iAvimiofls RARBvide abmpssition and

method that potentiates the effect of other therapeutic agents on cells.

Another object of the present invention is to provide a composition and
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.



OH synthetic oligonucleotide conprising A, C, G and T bases. As used
herein, the abbreviations "GI", "AG' "CG "GG' "AGI" and "CGI" refer to
sequencewa@onpussi Nng t he naned bases synthesized in any RET/0Ad®V146AS used
herein, the word "response” refers to induction of cell cycle arrest,
inhibition of proliferation, activation of caspases and induction of
apoptosis, in cancer cells and stinulation of cytokine production by inmune
systemcells. 20 As used herein, the phrases "therapeutic treatment” and
"amount effective to" refer tg an annrnt of a g;qpe@pe ef f ect.i ve %o i nduce
cel | cycle arrest, PREFYDCHOHICRIPIERT Hyention s {e-Rravids & somposifign Apdiuce
apopt 0si s in caeeRd tha &limalat3dSit-oNMphodueiGyByOkdl 8 Of PeGfufine @Pstby. | mune
systemcells. As used herein, the phrases "suspension tunor nodel" and
"solid 25 tunor nodapther phieesof the presenbinyensionge troprdwidg acampositioms or
sarcomas”. As Hﬁfgspg§@k@pu%5£ phrase "chenot herapeutic" is any agent
approved by a‘regu ory agency of a country or a state governnent or
listed in the U S. ARbhenstjenoeiin meseot ineentdarietaproyide atogipoditon

phar macopoeia to treat cancer in an aninmal, including a human. WO 01/ 44465
PCT/ CA00/ 0146 7thatis migimallyfoxigte the re¢ipientaor d " ant i neopl astic" refers to
preventing the dev . td kferati ead of cancer
cells. As used her e?h%@gﬁgb%?gﬁﬁ%%tfg%ﬁeg%gb&{agFa%%ég@t{\%@éregée%r ee of

synergi sm t hainvestiaprwedl becomb appdrér aftdda taview afthe Yollowing detaitéd agent. 5 As
used herein, the word "synergisny refers to .the coordi nated action of two
or nore agent sqesﬁﬂpﬁ“m%ftg%ﬁ’is Hseg}enél??d@?’g@f‘ij\t/@%‘&f{?ﬁc Mg sequence of the
present ifyvention to an animal, including a human, is a therapeutic

treat ment that revents, treats or elimnates a disease including, but not

linmited to, caBBEEEF DESCRIBIHAN QRTHEHGURES | ynpho-proliferative disorders

and ast hma. Cancers..4 ncl ude, but e no imted £o, squanmous. cel.l
carci noma, fi brosarléloérfgl,' HE%‘}eé%ﬁnae ilgl}lg’lgﬁ‘ép@,orp&gﬁ(gﬁh%?n ﬁrﬂﬁﬂgwafﬁ ter, lung
cancer, col or etabatedaiib Oug/mEsal 10030981 of € 542G RSEQTH Nowianeous nel anong,

basal cell carcinona 0,gancreatic cancer, bl adder cancer, brain cancer,
ovarian cancer, 15Fii-oht Seepasadcstivation kefurkat hugpasn b sl dekemie sellases

derived t hgs;/ ef 1.0Matdd ®ithOR PRSI afid §00 § &IV EPETSSEY 15 NEGIKEWE gTBY7 Pe

i ncreased

and 83 measured cytometrically (A) and colorimetrically (B).
FIG. 3. Caspase activation in Jurkat human T cell leukemia cells. (A)
Caspase 3 activation in cells incubated with 0 ug/ml and 100 pg/ml of 6 base
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/ml 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 (GxTy)n, (TyGx)n, a(GxTy)s, a(TyGin, (GxTy)ab, (TyGx)nb,
a(GxTy)nb, a(TyGx)nb, 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 consisting of

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



met hods i ncluding, but not limted to, chemcally nodifying the base, sugar
or phosphate backbone, chem cally suppl enenting or biotechnol ogically

anpl i fyi mgovheusquences using bacterial plasm ds contai nPOTYCAh®01467
appropriate 20 sequences, conplexing the sequences to biol ogical or

chem cal carriers or coupling the sequences to tissue-type or cell-type
directed ligands or antibodi es Conpositions conprising one or nore
sequences and a pharnaceutically acceptigbl e carrier are prepared by
uniformy and |nfinnatel 25 bri.nging into.association t uence and the
phar naceut i cal ?%/& é‘@&ﬁ?ﬁﬂf&%@%&?’?‘?gﬂ %eér%‘gﬁéﬂgipé%‘ﬁq ogcﬁﬁc‘;ﬁ@ﬂw Mrriers

i nclude |iqui dingrdtfid 8fstem &8)si d carriers or both. Liquid carriers are
aqueous carriers, non-aquequs carriers or both and include, but are not
linmited to, aqueousAstePeAsitigAscomprisiagd sieanence opd ¢ pharmadeusicallsi ons,
water-in-oil-ipgs i Y LEd €13 S] | png-resi dence
enmul si ons, sti %?%%I g@%ifs%mpggﬁq g‘qogr?]'gﬁlgﬁa& Wgﬁlj@émﬁt% 01467
12 nanoenul $i oecmcerSnl andamauntieffestive 1 thiao timgianedr iaahe hingl, iabladingahe carri ers
or both and include,, but are not limzted Bﬁi%vi ral vector systens

particles, m QYBHLr { e PRXPerisd 4pd swipeiping 2 PhUfsrRsAwcnce fe uluse gpld s |

m ni punps,  bagidd habstCRiibiVld1irestisR Ghadudhobt daé’&ﬂ% i

non- bi odegradZ@b%e natsural oﬁfNﬁS 1syntlhe’ti cu pg%fgeﬁg%at a Feo(\%rs %SFS sust ai ned
rel ease of thecanseuesilseand testhmulste cgekine praduetibebyainseonee systerh @els sol i d
carrier include,,but are not, |imted, to, ..di.rect adsorption ta .the surface
of the sol i d caidrrrs diGud R enBfiita ned ot Hrcmealht Bk nd Prodenin o
carrier, eid heimpbria@€bdnefiofor whitals, lindMdinghwRast y; and coval ent coupling to
the polymer used to make the solid carrier. tionally, a to sequence can
be stabilized by th&s ke hareip the warh seeranee orefarpie 2 o 2§ bases3' U - as

pol yoxyet hyl en i ) O ic acid. Preferred
aqueous carri erégp%yﬂcqteggg, Eut ieg)?ggg%rﬁgﬁ{?%]éég’ ?(?I;M\;a\[l/a es‘%)§1 sal i ne and

phar maceuti cal | y acAepsebhereinftheabbreHngder @D, "NG'atDEOUSGGAr TAGT'S

i nclude, but are, Jimted to, a mneral oil and a neutral oil and
mxtures 15 t3Mk ggé’T &%rit{’)ﬁ%‘l‘}e?f’esé‘)?g}p&s%ttge e‘gBaSFT’]?)f el dRy anyl ess of
t he pharmageutjgal |y acceptable carrier used to present the sequence to the
responding cells. These excipients include, but are not limted to, anti-
oxi dants, buffers, Ands¢shherem; tht worl "raspdnsedyrefens taubdustipeficilhgydgent s and

thi ckeni ng fagezﬂ'rrés’t, i%?lib%}gn U p%) iferatfo lf%gt(f\?a ion of ga%pgsde? arlllidslrn I1’1cet(1jona|0{J ne, or
in conbination

apoptosis, 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.



wi th other therapeutic nodalities including, but not limted to,

chenot her apeuti ¢ agents, inmunotherapeutic agents, antim crobial agents,
antivi ralwages4ss or i n conbination with radiation therapyPCCloanmtider apeuti c
agents include, but are not limted to, anti-netabolites, DNA damagi ng, 25
m crot ubul e destabilizing, mcrotubule stabilizing, actin depolynerizing,
grow h inhibiting, topoisonerase inhibiting, HMG CoA inhibiting, purine

i nhi biting, pyrimdine inhibiting, netaljqproteinase inhibiting, CDK

i nhi biting, angiogenesis,i nhibjtin nd . differentiati on enhanci ng agents.
WO 01/ 44485 PCT/ CAOGP GFSAFerers, s el Gntiaanplartis isfsrs O iREY<REag Be are

not |imted todevIcPment,aRitGRition, fiblfekttidn @P Yread 612AREGICEBRL., subder mal ,
intra-nmuscular, intra-peritoneal, intra- vesical, intra-articular,

intra-arterial, intAsuyehberein, thetwerddpptientiates” refess toradeeate of fymergisnh esi onal |
intra-tunoral, 4i.niras IL.Rk:t-a= ] r intra-spinal, intra 5
tHa{r}fg rg?ea\?mé}#hl the 284itide B&W{Eﬁ‘ éaX(glOa el’lt.

prostatic, place n cavities nasal inhal ation,

pul nonary § nhal at i A8 us¢dixrems thenworndt'gysdtgismanetes! tochd O6srdp@tedtacasn

Dependi ng on the route of admnistration, the volume per dose is

preferably abo®t™? YEHOTE38IWH nl per dose, nore preferably about 0.01 to 50

m per dose and moshaRiakaRdH Ut 80 ikohelah QA sRREndOSEnCAELE D! v

the 10 anmount of sequence adm nistere dose is froma to 100
nmg/ kg, nore pmefetictbloyaf moimabmeudingd Humab) isrg/therapewdicnvedtmenefhat abl y

fromabout 0.1 to 5 ng/kg. .The sequence or . sequence pl.us t her apeutic
agent can be %rcﬂ?‘frﬁf’ tr{%segr ?lﬁngla S%g‘ﬁéeaa%é‘?é’hfcﬁg%mHP?lIP%teaﬁ?’t‘?an »dose
treat mentsi@r rheQmatdid Qekiyis) HinkRApRNifaased 8l R Q¥Bima2 Pahépd of tine
appropriate to 15 the disease being treated, the condition of the recipient

and the route @rludgdbupiase met ilonitedviie.esauemous tvell searcinowe, Ghroshrsoma,

adm ni stered b .8, . AR | or after admnistration,of the
t herapeutic ag%%rl?(.glaAc agéela{))@%tﬁ T (g%dﬁbryﬁ%%ﬁagﬁ i ‘{er%f L%lgn%wgrr’a 5 ?fteftéll agent is
admi ni st ered tceamer,anémml chrver,N@seaparesma) caanasml melehdm@s) ibdsalt ell
potentiate 20 the anti- neoagj astic S[:;da(:t of the chenotherapeutic agent.

Preferably, th® HHBWAt PHICTENE, GPEd: SFANCET R HN SABRGEJOVRIANRIREST: s fr om

about 0.00%st £r re
pr ef er abl yiﬁf r gprﬁog{%%&aﬂ%?%ﬁ%ﬁaisgg] pﬁrrgl;hﬁﬂrangpggars %%esé%gﬁte &rg{eg% 0tn(rl)T'DSOO ng/ kg

and nost pref er abl yThe éimrapdisiet efficctiveness 0 argéqinoe niayobre dbargdsed. By t o 100
0 " R R PP B b SR At P 320
adm ni strati onplediphh® BeckdRmedRUeRycally supplementing or biotechnologically
amplifying the sequences using bacterial plasmids containing the appropriate
20  sequences, complexing the sequences to biological or chemical carriers or
coupling the sequences to 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



the practitioner using nmethods known to those skilled in the art and w |
depend on the type of cancer, the severity of the cancer, the |ocation of
the canoeooamdedt her clinical factors such as the size, ReT/ghbo/aae

physi cal 30 condition of the recipient. In addition, in vitro assays nmay
optionally be WO 01/ 44465 PCT/ CAOQ' 01467 14 enployed to help identify
opti mal ranges for sequence adm nistration and for sequence plus

t herapeuti c agent adm nistration. Althoygh not wanting to be bound by the
fol |l owi ng hypot hesi St b 1.4 hought ttl?t t he sgguenc«ﬁs oflthe. resent

i nvention for P SEW TN | §°6 cargfery pigcRialogLcal SaTic ChEmISA! §aTiEE OF unct i on
as antisense RS, arairichates SubAS not linfited €viral FREE RYstINAS pattRIQEr ase
inhibitors, transcription activators or transcription inbhi bj tors. The

fol | owi ng exanPiaepaiticless erapepadicles; t megrospharss.r aarospheresy asisipumpsavent i on
w thout, at t i ' i vy Limtatiagn 10
thereof | n t RS gF bl R, QRS fhd pEABALAINE bEREPR AR b RLP .y be
had to varisussyaitheic peiyneds thanallow fardufthined reledse ofithd sequon¢ed. avitthotihier eof

which, after reading the description herein, nmy suggest thenselves to
those skilled psed g “@Petx HiNBRAE 1 Solid; %glqrrlgaii@%é)ugﬁterliqt ligpitgdte,
invention. 15 Exaum ; rate ' | d
phosphor ot hi oat e segﬁoer%%%rgfo\?\glr@gﬂ{)f?éempgﬁlg%gga%%%ngg?gﬁ%ﬁ @%26 Lt!?%
(Montreal , Quebeface Gfhthdajolidsiarget, theEXiEDITBre@a finkingamettPNandynt hesi s
system (PersSeptiyve, 20 Bio te | nc. .. Farm nghan, MA d.b

Si gma- Genosys R?@)cl?&f 3?1“}??1,11‘% ¢ F@f%ﬁa uﬁﬁ%&l‘?a@e@g@ﬁ]ﬂ%&a@éﬁ?ﬁ%@‘éuﬁ‘eﬁhnoI ogy.
Unl ess st ated @ighencsicag be b1aBilizé@ By BRGRIGit6RAA nORIi6nid BPRRROsHIAHER susiequences.
Unl ess stated otherwse, imediately prior to use, the sequences were

di spersed in adReUYQNyEdyleagsosbitanarongeleatesd T weens) Ar hyalwenigeeid.

phar maceutically ac I fer. t: im . sal i ne.
Exanple 2 Cells ang&?éergelgaea ugw,&l é%%lﬁkmdﬁgg&v%’éer g&olg?%%dnégdwf Ereg%atlﬁee

Aneri can Type 4hd pharenacEntidaligtdcoeptaBIEmffdre.c KRrtefened dh)aquedusvengicts!! t ur ed

i i 1/ 444 P 1467
In the medium i\rll\gu%e,/ but a6rg no'ccign%%,oa m?nerallgil and a neutral oil and mixtures

15 thereof. Optionally, excipients may be included regardless of the
pharmaceutically acceptable carrier used to present the sequence to the
responding cells. These excipients include, but are not limited to, anti-
oxidants, buffers, and bacteriostats, and may include suspending agents and
thickening agents.

20 One or more sequences may be administered alone, or in combination
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 depolymerizing,
growth inhibiting, topoisomerase inhibiting, HMG-CoA inhibiting, purine
inhibiting, pyrimidine inhibiting, metaloproteinase inhibiting, CDK inhibiting,

angiogenesis inhibiting and differentiation enhancing agents.



recormmended by the ATCC. Table 1 shows the cell lines, their origins and
their properties. Table 1 Cell lines CELL LINE ORIA N PROPERTIES THP-1
Human acweompraetyti c | eukem a Suspensi on tunor nodel p5BCTvaAbo/IZF: 7 Human
breast cancer Solid tunor nodel; non-nmetastatic Caspase 3-negati ve;
estrogen-dependent JURKAT Human T cell |eukem a Suspension tunor nodel
Atypical multi-drug resistance associated wth pl90-NARP protein PC 3
Human prostate cancer Solid tunor nodel ;j3netastatic p53 mnutat ed,;

Soi 1 't uror model - Rerise SEARAmi BRI alER s MHEBARURHE BpicE "
andr ogen- depensigieta@duARiransdeimdgl, subdeinad], heagriscat, iftrd-peBtonsald fitia-
metastatic p53 mytated;, p2l/waf-1/C p-1 deleted SK-OV-3 Human ovarian
cancer Solid t¥esal.ipdepRrticHar qwirgrarterigh tntrpoyenonsy: intsa-desmpgl, miverqsanial, et ed;

15' nhc4B 16' 1c € HL - € I8 l-acyii 1A p i on tunor
model | p53 mit Sedonrd Tl OB (AR bl Flk s R O
Miurine B cel | prstatn plaGusgnemsihamcavities ofithel ®bdy, Inaddl ifhdVation) ulmesreeyn a
Suspensi on tunp del. D-17 Cani ne&ﬁat Fosar conma.Solid tunor nodel CF-51
Cani ne manmar y‘"&?gﬁﬂn’d’é‘ﬁﬁeé?m%mt?ak]f‘ CleBORAPOTBlRE | | s were seeded in 6 (1

m/vell), 24 (0.5 nbep&ldilg 8h 88 rbbkelofMdniiBildtratioNelite d1fte AR IR if
m croplates and were nmaintained at 37Cin a 5% at nosphere. Unl ess
st at ed ot her wi Beferablg agoutgh0@ketd )0l perr dosenmatsapreferatily abo@ 0.8 gta$0

(A?O?;f r %l Zingn'(lj' %ﬁggeﬁ%&/ﬁ glld %({sgs}e?g;b@fabgutt(?l £t105 36) ?nsl%ers o %gt%rab}}g i ntaining

10 amount of sequence administered per dose is from about 0.001 to 100 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



Exanpl e 3 Measurenent of cell proliferation Cell proliferation was
nmeasur ed usi ng di nmet hylthiazol -di phenyl - tetrazolium (MIT) reduction
(Mosman avoal/44485 | mmunol . Met hods 65: 55, WD 01/ 44465 PCTPCROANOWUAGT 16
1983). MIT was neasured at a wavel ength of 570 nmusing a nultiplate
spectrophot onet er reader (ELX800, Bio-TEK Instrunments Inc., Wnooski, VT).
Exanple 4 5 Inhibition of Jurkat human | eukema T cell proliferation Jurkat
human | eukemia T cells are an atypical mylti-drug resistant hunman

i l . | | i b d wi.th 27 Gr
and G- sequencauped RS ideptf §tmAiandes 15 ol PEHBrilisPidleh f087°°
| eukemi a T cel seqpemieipley thedapeutic AlgeAiNEmiYtratidnl Bl TI ON

GTGTGTGTGTGTGTGTGTGIGTGTGTG- ( GT) 13G 51 .~ SEQ I D NQ 1- (27 bases)
G&Tmmmm&@ﬂmé@m@ bzsbousgéw tberﬁdlqé’(nzﬁlywaﬁ@)@)s, it is

GGCEEGETGEEEET jecreaieceANeN hé - %J.g .
GGGGGGGT GEGGEEEGT e -q§’G7%§)g 1@“@&8"{@’%@ go-r %I%gées ily of
TGIGTGTGT GBRGT GXEEEFST @id3hat theY GpiT furfstioSas labtidddss RN2A, batsenje DNAs,
TCTCTCTCTCTCT CICT- 13T 0 SEQ.I.D NO 6- (27 bases) As shown in
Table 2, Jur kg@({gﬁﬁpg bg‘%ﬁ’ i?f%lﬂ%e S?THE‘B‘?HSEE T1pen ??F?"agoéﬁ 8Ences
tested, but nofrald¥riptivh fehibeguence tested. Jurkat T cells were incubated
with 3, 6, 9, 12, 14, 15, 18, 21 and 24 15 base GI sequences (Table 3).
Tabl e 3 % i nhi bi ti ohhofoliewieatexampias WHlikemve do Turher ilstshtef the aressnt SEQUENCE
W INHBITION 4 vention without, at the same time, however, constituting any limitation
10  thereof. On the contrary, it is to be clearly understood that resort may be had
to various other embodiments, modifications, and equivalents thereof which,
after reading the description herein, may suggest themselves to those skilled in

the art without departing from the spirit of the invention.

15 Example 1
Preparation of sequences
Phosphodiester and phosphorothioate sequences were prepared by
HUKABEL Scientific Ltd, (Montréal, Québec, Canada) using 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
deionized 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



TGT-(TGQIT 22 SEQ ID NO 7-(3 bases) GIG (GI) 1G 46 SEQ ID NG 8-(3 bases)
TGTGIG (TG 3 36 SEQ ID NO 9-(6 bases) GIGIGT-(GI)3 48 SEQ ID NO 10-(6
bases WOwa 4465 PCT/ CA0O0/ 01467 17 TGIGIGIGT- (TG 4T 45 PSEQAbDING 11- 9
bases) GIGIGIGIG (GT)4G 47 SEQ ID NO 12- 9 bases) TGIGIGIGIGIG (TG 6 49
SEQ I D NO 13- 12 bases) GIGIGIGIGIGI-(GT)6 51 SEQ ID NO 14- 12 bases)
TGTGIGTGIGIGTG (TG 7 47 SEQ I D NO 15- 14 bases) GIGIGIGIGIGIGIG ( GT) 7G 58
SEQ I D NO 16- 15 bases) TGIGIGIGIGIGIGIGEG (TG 9 56 SEQ ID NO 17- 18

bases) GIGIGIGL - 0 E D r 18+~ ;.18 bhases) .
TGTGT%ETGTGTGT@F%%%% HERERS 5&@6 ?Shﬂifﬁ%\lgfeﬁl b, 2 %‘3‘)‘gms and
GTGTGTGTGTGTGTHEBpegertésT) | OG 46 SEQ | D NO. 20- (21 bases)
TGTGTGTGTGTGTGTGTGIGTGTG (TG 12 54 SEQ | D NO 2i- (24 bases)

GTGTGTGTGTGTGTGTGTGTGTGT- (GT) 12 56 SEBI®OI NO 22- (24 bases) As shown in
Table 3, 3, 6, 9, 12, 14, 15 and 18 bagg |7l sequences inhibited Jurkat T

cell proliferation as effectively as ands 24 bases GI sequences.

CELL LINE ORIGIN PROPERTIES

THP-1 Human acute monocytic leukemia | Suspension tumor model
pS53 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;
pl 5“‘"‘"3, p16™* deleted

HL-60 Human promyelocytic leukemia Suspension tumor model
p53 mutated

EL-4 Murine T lymphoma Suspension tumor model

A20 Murine B cell leukemia Suspension tumor model

L-1210 Murine leukemia Suspension 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, G and 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,



Jurkat T cells were incubated with 6 base GI, AG CG GG AGI and 5 CGT
sequences (Table 4). Table 4 % inhibition Jurkat human | eukema T cell
proliferav0®on4SEQUENCE % I NHIBI TION TGIGIG (TG 3 36 SEQCDCHO/O46H bases)
GIGIGI- (Gl 3 48 SEQ ID NG 10- 6 bases) TTTGIT-TT(TG 1TT 31 SE ID NO 23- 6
bases GGTGGG- GH TG 1 GG 48 SEQ I D NO 24- 6 bases GGGTGG G GI) 1 GG 60 SE I D
NO 25- 6 bases TTGITT-TT(GI) 1TT 34 SEQ ID NG 26- 6 bases AAGTAA- AA( GT) 1AA
13 SEQ ID NO 27-(6 bases) CCGICC- CC GT 16C 11 WO 01/ 44465 PCT/ CAOO’ 01467

18 SEQ I D NO 28:,.6 42 TGOTTG T T | D.NO. 29- (6. bases)
ATGTAT-Q AT(GT), @316 ﬁ%@?j%%b“}%?‘% G%%‘%M@E E@( g @Ay o1 QID

NO 31- 6 basesgpechépiatofablcetad EEXSO@E@d @Emrﬁ&uﬁﬁnﬁaﬁﬁs)wmg cegely)
I CT 15 SEQ1DNQ'33-(6 bases) GG CC(GT) 1 GG 37 SEQ I D NO 34- (6 bases)

Example 4
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
GTGTGTGTGTGTGTGTGTGTGTGTGTG-(GT)13G 51
SEQ ID NO:1-(27 bases)

GGGTGGGTGGGTGGGTGGGTGGGTGGG-(G3T)sG3 23
SEQ ID NO:2-(27 bases)

GGGGGTGGGGGTGGGGGTGGGGGTGGG-(GsT)4Gs 24
SEQ ID NO:3-(27 bases)

GGGGGGGTGGGGGGGTGGGGGGGTGG -(GT)3Gs 11
SEQ ID NO:4-(27 bases)

TGTGTGTGTGTGTGTGTGTGTGTGTG -(TG)ysT 45
SEQ ID NO:5-(27 bases)

TCTCTCTCTCTCTCTCTCTCTCTCTCT~(TC)5T 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.
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
TGT-(TG),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); 48
SEQ ID NO:10-(6 bases)




GGGTCC- G3(GT) | CC 20 SEQ I D NO 35- (6 bases) CTGTCT-CT(GT)ICT 19 SEQ ID
TCGTTC- TC(GT) I TC 20 SEQ 1D NO 37- (6 bases)
CGGTGC- C)@EM)/A436 16 SEQ | D NO 38- (6 bases) TTGTGG TT( GTPCBGABBO48EQ | D

NO: 39- (6 bases) GGGTTT-GE GT)ITT 31 SEQ ID NO 40- 6 bases) GGTTGG GX TT),

NG 36- (6 bases)

GG 43 SEQ ID NO 41- (6 bases) GGAAGG GH AA),

GG 22 SEQ ID NO 42-(6 bases)

GGCCGG G CC) GG 29 SEQ I D NO 43- (6 bases) GGGGGG G GG) | GG 26 SEQ I D
NO 44- (6 bases) GGGAGGGG(GA)IGGZS SEQ7l D NO 45- (6 bases)

GGGCGG G GO) | G323

NO 47 - (6 bases
TTAGGG TT(AQ , &
sequences i nhi bi

A=

f"f‘l\f"f"f" o0

A\ 1L CC 1A

o o)
Y .‘-I'U \U UC{OCO}

)s

26 SEQIDNO48 -

5 basdy)

49-(6 Udbeb) AS SHown

= H |
t@@@wd(@t(( [l]asgja proliferation.

Tl l A
T Tagre 4,

SEQ | D NO 25

proliferation 6
Compari son of th

“adcieictd-@c)d D NO 49 inhibited pro
espabato: e 1ategncy of WO 01/ 44465 PCT,

I Terggion
CA00/ 01467

I D NO 25 and AGI]

GEPGTRTOGA&GTYS 1 ng PHARM PCS-4 Software 51

SEQ ID NO:14-(12 bases)

TGTGTGTGTGTGTG-(TG); 47
SEQ ID NO:15-(14 bases)
GTGTGTGTGTGTGTG-(GT),G 58
SEQ ID NO:16-(15 bases)
TGTGTGTGTGTGTGTGTG-(TG)y 56
SEQ ID NO:17-(18 bases)
GTGTGTGTGTGTGTGTGT-(GT)y 60
SEQ ID NO:18-(18 bases)
TGTGTGTGTGTGTGTGTGTGT-(TG);oT 60
SEQ ID NO:19-(21 bases)
GTGTGTGTGTGTGTGTGTGTG-(GT),G 46
SEQ ID NO:20-(21 bases)
TGTGTGTGTGTGTGTGTGTGTGTG-(TG),2 54
SEQ ID NO:21-(24 bases)
GTGTGTGTGTGTGTGTGTGTGTGT-(GT), 56

SEQ ID NO:22-(24 bases)

SEQ I D

6 base GI
i nhi bi ted
5%

19 GI SEQ

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
5 CGT sequences (Table 4).

SEQ ID NO:26-(6 bases)

Table 4

% inhibition Jurkat human leukemia T cell proliferation
SEQUENCE % INHIBITION
TGTGTG-(TG); 36
SEQ ID NO:9-(6 bases)
GTGTGT-(GT); 48
SEQ ID NQ:10-(6 bases)
TTTGTT-TT(TG),TT 31
SEQ ID 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(GT),TT 34

AAGTAA-AA(GT),AA
SEQ ID NO:27-(6 bases)

13

CCGTCC-CC(GT),CC

11




(M croconput er Specialists, Philadel phia, PA) showed the potency of GI SEQ
ID NO 25 to be 3.4 tinmes that of AGI SEQ ID NGO 49. AGT SEQ ID

NO: 49- phoe@hos4ashi oate is reported to inhibit tel omerase Bericwbe/gi4end to 5

i nduce apoptosis in Burkitt |ynmphorma cells (Mata et al. Toxicol. Appl.

Phar macol . 144:189, 1997). To determi ne telonerase activity, extracts from
2 x 105 Jurkat T cells were assayed using the PCR-tel oneric repeat
anplification protocol (TRAP) (Roche hgval , Quebec, Canada). At

concentr at i onsrbetreen—i—ant—160—te—gfM-—GHSEQ+P-NS25—phesphediest er
showed bet ween %@@%&%?%%QEE t el onerase activi ty V\/nereas AGT SEQ I D
NG 49- phosphor : en—30—amd—75%" aIILI'LCI4\2III::I ase—activity.
Nei t her GI' SEQ +d&MNE-FRorphiPsphor ot hioate nor GI' SEQ I D
NO: 49- phosphodi ¢85 ®INGRQ$BEespny anti- telomerase aftvity. 15 Jurkafl T cells
wer e incubat ed sdThZAT@T),A/Fr 5, © and /7 base GI sgquencesg( rabre 9). Table
5 % i nhi bi ti on $HQ hNdkak(6 basespn | eukem a T cell proliferati on SEQUENCE %
I NHI BI TI ON  GI|- AGFTAA-38(GTHEA | D NO 50- (2 bases) TG (TG 1 5@ SEQ
NO 51- (2 bases)SE[ODNGI(#Fase? SEQ ID NO 7 (3 bases) GIG (GIN)1G 46| SEQ ID
NG 8- (3 bases)| @GFEIGALGAEGTLGAS2 SEQ | D NO 52- (4 bakes) TT@F-T(GT) 1T 25 SEQ
ID NO.53-(4 b &mleéfbam) T 42 SFQID NO 54- ¥ bases) TTGGT(TG 1G 44
SEQIDNCISS-(4G gG(@@T@fG(GT)lG 54 SEQ ID NGO p6- (4 bd$es)

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(GT),TC 20

SEQ ID NO:37-(6 bases)

CGGTGC-CG(GT),GC 16

SEQ ID NO: 38-(6 bases)

TTGTGG-TT(GT);GG 35

SEQ ID NO:39-(6 bases)

GGGTTT-GG(GT), TT 31

SEQ ID NO: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 ID 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),G4 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



TGTT- T(GT) 1T 32 SEQ I D NO. 57- (4 bases WD 01/ 44465 PCT/ CA00/ 01467 20
GGTT-G(GT)1 T 37 SE ID NO 58- 4 bases TGIG T(GN1 G52 SE ID NO 59- 4
bases GGVEBOG{4E3 1 G2 50 SEQ I D NO 60- (5 bases) GGGTG G2PCI&IG46BEQ | D
NO 61- (5 bases) TGTGTG (TG 3 36 SEQ ID NO 9- (6 bases) GIGIGT-(GT)3 48 SEQ
ID NO 10- (6 bases) TTTGIT-TT(TG, TT 31 SEQ ID NO 23- 6 bases)
GGTGGG G TG) 1GG 48 SEQ I D NO 24- (6 bases) GGGTGG GX GT) 1GG 60 SEQ I D

NQ 25- (6 bases) TTGTTT-TT(GT), TT 34 SHQ ID NO 26-(6 bases) TGGTTG TG GT) 1

Gaorane &( an & S IR ASE R N M R Ru ey Y e 2 5
NO 64- 7 bases(MistsebaipitéRffsialists? Philadel i@ PR) Neb®wed (e pasasy oAGEhown in
T Froratt o, SEa B NOE o e 3% Gmes mat o 61860 Ro:48 AGT 8kq'p '
NO:49-phosphorothioate is reported to inhibit telomerase activity and to
5 induce apoptosis in Burkitt lymphoma cells (Mata et al. Toxicol. 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 NO: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-(TG), 50
SEQ ID NO:51-(2 bases)
TGT-(TG),T 22
SEQ ID NO:7 (3 bases)
GTG-(GT),G 46
SEQ ID NO:8-(3 bases)
GTGG-G(TG),G 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)
TTGG-T(TG),G 44
SEQ ID NO:55-(4 bases)
GGTG-G(GT),G 54
SEQ ID NO:56-(4 bases)
TGTT-T(GT), T 32
SEQ ID NO:57-(4 bases)




Exanmple 5 5 Inhibition of HL-60 human pronyel ocytic | eukem a cell
proliferation HL-60 pronyelocytic |eukem a cells are a p53 nutated human
suspensi mo busass nodel . HL-60 cells were incubated with 6POREAIE@ETI467
sequences (Table 6). Table 6 10 % inhibition of HL-60 human promyel ocytic
| eukem a cell proliferation SEQUENCE % INH BITION TGIGIG (TG3 7 SEQ ID
NO 9- (6 bases) GIGIGI-(GI)3 13 SEQ ID NO 10- 6 bases WO 01/ 44465

PCT/ CAOO/ 01467 21 TTFGIT-TT(TG 1TT 13 28EQ I D NO 23- (6 bases)

a'al e Na'alls ]~

GGTCGG G TO) Gl e DNO24=+(6bhases)—65565S5q6h 6535 SEQ I D
NG 25 6 based)o Tl ILGI 1 TT 16 SEQ ID NO.26- 6 pases) As shdwn in
Table 6, 6 baserdqG-PEFHENCES [ N b ted HE=060 Cel i~ protfferatgom —fxanple 6
I nhibition of |NgombNwisEEvkkgast cancer cell proliferaftion MCF- 7 |human
breast cancer [cedtTas-8(cr)&,Caspase 3 negative, estrogenr depejgdent fjuman
solid tunor ngdsHQ IDMOs04s68kshS (5 x 105 cells/m) were incubated With 3
and 6 base GT [segamERhcgsT)GIable 7). Table 7 % inhibitign of Mo /7 hyman
breast cancer [cSHAIDNGWl-Géwsesdi on SEQUENCE % INHIBITIAON TGI-(TQT|-6 SEQ
| D NO 7- (3 badeBITATBEICHET) G 18 SEQ I D NG 8- (3 bases) [TGTGIG6( TG 3|6

SEQ ID NO:9-(6 bases)

GTGTGT-(GT); 48

SEQ ID NO:10-(6 bases)

TTTGTT-TT(TG), TT 31

SEQ ID NQ: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(GT), TT 34

SEQ ID NO:26-(6 bases)

TGGTTG-TG(GT), TG 42

SEQ ID NO:29-(6 bases)

GGGGTGG-G3(GT),G, 41

SEQ ID NO:62-(7 bases)

GGGTGGG-G,(GT)G; 28

SEQ ID NO:63-(7 bases)

TGGGTGG-TG,(GT),G; 55

SEQ ID NO:64-(7 bases)

GGGTGGT-G(GT),G,T 48

SEQ ID NO: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
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

sequences (Table 6).
Table 6
10 % inhibition of HL-60 human promyelocytic leukemia cell proliferation
SEQUENCE % INHIBITION
TGTGTG-(TG); 7
SEQ ID NO:9-(6 bases)
GTGTGT-(GT); 13
SEQ ID NO:10-(6 bases)




SEQ I D NO 9-(6 bases) GIGIGI-(GIN3 31 SEQ ID NGO 10-(6 bases)
TTTGIT-TT(TGQ 1TT 7 SEQ ID NO 23-(6 bases) GGITGCGGEH TG 1 GG 41 SEQID

NO: 24- (6 Wasesi6 CGGTGG GG GT) 1GG 41 SEQ I D NO 25- (6 baseByT/CA00/01467
TTGITT-TT(GT) 1TT 20 SEQ I D NO 26-(6 bases) 10 As shown in Table 7, 6 and 7
base GI sequences inhibited MCF-7 cell proliferation. Exanple 7 Inhibition
of PC-3 human prostate cancer cell proliferation WO 01/44465 PCT/ CAO0/ 01467
22 PC-3 prostate cancer cells are a p53 2IIU'[ ated, androgen-independent

1

3 and 6 base GLg qu,% pbl e 8) Table 8 5 % i nh b|t|on5 of PG-3 hunan
prostate cancer THON—TfGr-(HG T 8
SEQ ID NO 7-(3 tg@@qls)qogl’_ BageC;;T)G 13 SEQ | D NO8 (3 bgases) 'IBGTGTG (TG3 16

SEQ I D NO 9- ( 6 [Raas-6deT@dc( Gl 3 37 SEQ ID NU I0- b basesy
T1[ TGTT- TT( TG 1BEQIBNOSE®D #aRsNO 23- (6 bases) GGTGEG (X TG 1GG 26 [SEQ I D
NO 24- (6 bases) TTGTTT-TT(GT),TT 16
SEQ ID NO:26-(6 bases)

human solid tur GWTT Gg)llo cett+s \a)\ 165 ucilo/m ted with

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
TGT-(TG)T -6
SEQ ID NO:7-(3 bases)

GTG-(GT)G 18
SEQ ID NO:8-(3 bases)

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

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

TTTGTT-TT(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)

TTGTTT-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



GGGTGG G GTI GG 38 SEQ I D NGO 25-(6 bases) TTGITT-TT(GI)ITT 18 SEQ ID

NG 26- (6 bases) As shown in Table 8, 3 and 6 base GI sequences inhibited
PC- 3 cel wopr/el4s3 erati on. Exanple 8 10 Inhibition of LNCaPCthvamamoigsDst at e
cancer cell proliferation LNCaP prostate cancer cells are a TG--beta 1
receptor negative, androgen-independent, netastatic human solid tunor
nodel . LNCaP cells (5 x 105 cells/m) were incubated with 6 base GI
sequences (Table 9). Table 9 15 % i nhi bibi on of LNCaP human prostate cancer

cell proliferation %INHIBITIO\I Gr

bases) GIGTGT- (GT) 31%% DRSRT PR GO BC B “%ﬁ%f’%}%%‘ﬂ%m SEQ | >
NO 23 (6 baseshukaTaHg 1@l A0a6. PC-3 S6iR (5 N@czns/ﬁ@ W acubRed WiddH65
PCT/ CA00O/ 01467 23 GCGIGG G GT) GG 18 QIDNOZ (6 bases)

TTGITT- TT( GT) TandXpbassi] pqqurimes§T¢tde Bases) As shown in Table 9, 6 base GT
sequences inhibited LNCaP cell proli fef‘}%?é gn. Exanpl e 9 I nhibition of
THP- 1 human acute nonocytic | eukem a ce proliferation 5 THP-1 acute
monocyti c l®eukem a c¥lihbibiaioa of P53 hambh progaecanserse peoliferativror nodel .

THP-1 cells -+6—)@196—eeu—s#m9—mepeq—neubaLed——w+h—6--ba§e—Gl;_g-equences
Tabl e 10). W o kem a
((:eII proli)fe ggﬁlﬂ 8
0:7-(3 bases)
GTG «(GT)G 13
SEQ ID NO:8-(3 bases)
TGTGTG (TG); 16
SEQ ID NO:9-(6 bases)
GTGTGT-(GT); 37
SEQ ID NO:10-(6 bases)
TTTGTT-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)
TTGTTT-TT(GT),TT 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 (5

x 10° cells/ml) were incubated with 6 base GT sequences (Table 9).

Table 9

15 % inhibition of LNCaP human prostate cancer cell proliferation
SEQUENCE % INHIBITION
TGTGTG-(TG); 9
SEQ ID NO:9-(6 bases)
GTGTGT-(GT); -4
SEQ ID NO:10-(6 bases)
TTTGTT-TT(TG)TT 14
SEQ ID NO:23-(6 bases)
GGTGGG-GG(TG)GG 17
SEQ ID NO:24-(6 bases)




. SEQUENCE % I NHIBI TION TGIGIG (TG 3 0 SEQ ID NO 9-(6 bases) GIGIGI-(GT)3
11 SEQ ID NO 10- 6 bases) TTTGIT-TT(TGQITT 8 SEQ ID NO 23-(6 bases)
GGTCCG O ®/aE65 SEQ | D NO 24- (6 bases) GGGTGG GH GT) | GX1/8A0@BEH 46D

NO 25- (6 bases) TTGITT-TT(GI)1TT I SEQ ID NO 26-(6 bases) 10 As shown in
Tabl e 10, 6 base GI sequences inhibited THP-1 cell proliferation. Exanple
10 Inhibition of OVCAR-3 hunman ovarian cancer cell proliferation 15 OVCAR-3
ovarian cancer cells are a p53 mut at ed 2921/ waf - 1/0 p deI eted, netastatic
human solid t ! CAR—3—cetts (5 x—165——cett+stn vbé‘ll‘%e—l—ﬁﬁjbat ed
with 2, 6 and g&%@ﬁ% l),ggguences and with a 6 base ACT sequence (Table
11). Table 113G IrF1on of OVCAR- 3 fummerT _ovari arm Ccancer rett
proliferation m&]ﬁ 53£§T/ CA00/ 01467 24 - SEQUENCE % | NHI BI TI ON
TG (TG1 23 SEQITD NO. 51- (2 bases) TTAGGG TT(AGIGG 15 SEQTD NUO 49-(6
bases) GIGIGIGIGIGIGIGIGI- (GT)9 10 SEQ ID NO 18- 18 bases)

GGGTGG GG GT) 14&sshevn gERHIEI NOhass (Tbsequernssy inhibitet dMWCatheellgbkfefation2, 6 and
18 base GI sequences and a 6 base AGIiExample9

Inhibition of THP-1 human acute monocytic leukemia cell proliferation
5 THP-1 acute monocytic leukemia cells are a p53 null human
suspension tumor model. THP-1 cells (1.6 X 100 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); 11
SEQ ID NO:10-(6 bases)

TTTGTT-TT(TG), TT 8
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)

TTGTTT-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 p5S3 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



sequence i nh
of SK- OV-3 hu

i bited OVCAR-3 cell
man ovari an cancer

proliferation.
cel |

Exanple 11 5 Inhibition
proliferation SK-OV-3 ovarian cancer

cell s aravaopb@63rut at ed, p2l/waf-1/C p deleted, pl5i nk4Brdricatedi46ple’ k4

del et ed, net
cells/m) we
Table 12 %ii

astatic human solid tunor nodel
re incubated with 2, 6 and 18 base GT
nhi biti on of SK-OV-3 hunan ovari an cancer

cel l

SK-OV-3 cells (5 x 105
sequences (Table 12).
proliferation

10

SEQUENCE % INHIBITION TG (TG 1 18 SEQ#4D NO 51- 2 bases) TTAGGG TT(AG 1GG

/Iﬂ /R l‘\ao T

EQ}b-NG-18

11 SEQ ID N

f"‘Tf"‘Tf"‘Tf"‘T("‘T("‘T("‘T("‘T("‘T (CT)}_O 6

TTto T "/
12

\~4 =

SEO 1 D NOYY 20 Ao

bases) GGGT
2, 6 and 18
Exanpl e 12

phosphor ot hi p
sequences by
on one or no
the stabilit
to endonucl e
Drugs 6: 609,
prostate
cancer

sequences, h
(phosphor ot hi

5

10

cancer

(6 hacaoac)
ul_\( O TN O— oot Iy

} .L W = =
b%% §1e&h|)en3es i nh| b| t ed SK— O\/-3 f:el |

T\

pr

hm/AMIBITh’:)EhI g

ol i ferzatl on.

CI1 M1 UI I I CIT.LI UTl Uy pllUDpllULu
é%f%@@ﬁgﬁng Modi fication of natural phos

nal
UDL et ant

phodiester

SPERETTETGRBTETGIGTS,01 [ UT_ at onT { or & T1oror
I Se®ip idhres-abesphat e 20 groups has been repg

dgiTig 1gXygen
rted to incr

2]

¢

Y GEGTOGIGHE@aEot 1 de sequences WO U17 44465 H

ASESID NO:pi-@lbagd)cal fl uids and cells (Crooke

CI7 CAQY/ 01246
et al. Antic

3

1991).
cells

avidyde e 1%51@8(@5 BQ%’H@?&H%&&& r) or sulf
i oat eS: nonbr1 dgi ng om on
Example 11

Jurkat human | eukema T cells (Table 13),
x 105 cells/m) (Table 14) and MCF-7 human breast
5 cel | 4scBoynip a@éq 15/ %6 apdrdB base ST seapendes andaa 6dags OB base GT

ur

Inhibition of SK-OV-3 human ovarian cancer cell proliferation

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).
Table 12

% inhibition of SK-OV-3 human ovarian cancer cell proliferation

18

e 12,

15

atom

ase
25

ncer

LNCaP hunman

he phosphat e group. Table 13

SEQUENCE

% INHIBITION

TG-(TG);
SEQ ID NO:51-(2 bases)

18

TTAGGG-TT(AG),GG
SEQ ID NO:49-(6 bases)

11

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

6

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

12

15

20

As shown in Table 12, 2, 6 and 18 base GT sequences inhibited SK-OV-3 cell

proliferation.

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

groups has been reported to increase the stability of oligonucleotide sequences



% i nhibition of Jurkat human | eukema T cell proliferation SEQUENCE %

| NHI BI TI ON  PHOSPHODI ESTER PHOSPHOROTHI CATE TGTGTG (TG 3 (6 bases) 37 -17
SEQ | D NWw@opiasphodi est er; phosphor ot hi oat e GIGIGT- ( GT) 3p¢EChaseay7 44 0
SEQ I D NO 10 phosphodi ester; phosphorothioate TTTGIT-TT(TGQi TT (6 bases)
31 4 SEQ ID NO 23 hos hodi ester phosphorot hi oate GGIGGG GEH TG 1GG (6
bases) 48 6 SEQ I D NO 24 phosphodi ester; phosphorot hi oate GEGIGG GH GI) 1GG
(6 bases) 60 0 SEQ ID NO 25 phosphodi esser; phosphor ot hi oat e

hor ot hi oat ¢ 10T RCaia i hilogRah e P RICIROR bR Canudiesr cer)

proliferation Dﬁ@@d:'ﬁ‘ﬁ@El%ll)NHl BI TI ON PHOSPHODI ESTER PHOSPHOROTHI QATE
TGIGIG (TG 3 (6 bases) - QID NOQ9 hos&Sodl ester; phosphorot hi oate
GTGTGT- (GT) 3 (6 basbukat. lzrlmazDICUSEQla B ¢alls (Iablshbyphdia®shwnan prostate

hosphor ot h T<TT (4G
Bhgzghg{j?eség?‘g&gﬁgs o O%g?()g&&ﬁ&?@g&&)%%@(%ﬁ%@gﬁ?{é\gggﬁh@r SEQ I D
NG 24 phosrmodq:eélst(érx,l rcoﬁﬁmb)ﬁfableohi)mmt&ﬁ(\ﬁﬁ)&me(@r bepeages] 8 -8

SEQ I D NO 25 hodj est er or ot hi GITI-T :LTT (6 bases) 22
- 1Q SEQ I D NoIo &4 ﬁ%&f‘%%et“e&%s e t% %‘H‘é (?B‘Bﬁpgg ) 13542465

PCT/ CAOO/ 0146 TnordidgnigRidiR oh it pHkpidié groupuman breast cancer ceI I
proliferation Teble 13
aole

% inhibition of Jurkat human leukemia T cell proliferation

SEQUENCE % INHIBITION
PHOSPHODIESTER PHOSPHOROTHIOATE
TGTGTG-(TG); (6 bases) 37 -17

SEQ ID NO:9 phosphodiester; phosphorothioate
GTGTGT-(GT); (6 bases) 44 0
SEQ ID NO:10 phosphodiester; phosphorothioate
TTTGTT-TT(TG);TT (6 bases) 31 4
SEQ ID NO:23 phosphodiester; phosphorothioate
GGTGGG-GG(TG)GG (6 bases) 48 6
SEQ ID NO:24 phosphodiester; phosphorothioate
GGGTGG-GG(GT),GG (6 bases) 60 0
SEQ ID NO:25 phosphodiester; phosphorothioate
TTGTTT-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
PHOSPHODIESTER PHOSPHOROTHIOATE
TGTGTG-(TG); (6 bases) -9 -16

SEQ ID NO:9 phosphodiester; phosphorothioate
GTGTGT-(GT); (6 bases) -4 -20
SEQ ID NO:10 phosphodiester; phosphorothioate
TTTGTT-TT(TG),TT (6 bases) 14 -11
SEQ ID NO:23 phosphodiester; phosphorothioate
GGTGGG-GG(TG);GG (6 bases) 17 -17
SEQ ID NO:24 phosphodiester; phosphorothioate
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 PHOSPHODI ESTER PHOSPHOROTHI CATE TGIGIG (TG 3 (6
bases) 6 6 SE ID NO 9 phosphodi ester; phosphorothioate GIGIGI-(GI)3 (6
bases) 3Wa2144686 1D NO 10 phosphodi ester; phosphor ot hi 0aP€T/CA00/01467
TTTGIT-TT(TG 1TT (6 bases) 7 8 SE ID NO 23 phosphodi ester; hos horothioate
GGTGCEG- G TG 1GG (6 bases) 41 12 SEQ I D NO 24 phosphodi ester;

phosphor ot hi oate GGGTGG G GI) 1GG (6 bases) 41 12 SEQ ID NG 25

phosphodi est er; phosphorot hi oate TTGITT§T(GI) 1TT (6 bases) 20 6 SEQ ID

NO 26 phosphodl est ery, .ph hor te shown in Tabl.es 13, 14 and 15, 6
base GT- phosphodi estérlﬁggﬁqlﬁgﬁggi& 9mﬁéﬁspﬁnﬁiﬁceﬁpﬂﬂ@ﬁé Bnd MCF-7 cel
proliferatisBQUENEE effectively than 5 6 ba$e GI-phosphanighby oate
sequences. [ Exanple 13 Inhibition of cell pr ¢l pii@baibieeRr DY PAOFEEROTHIOATE
phosphodi estrerGagdrgph@hadesr ot hi oat e sequeng¢es Jurékat hufan | eukem a
cel | s ( Tabl 8EQ &) N@Rghdsfiliedigstehyphmpholpthdast 10| cancer_cells|(5 x 105 celljs/ m)
(Tabl e 17) | WBGEGT(EUbMtbeds)Wi th the 6 base G SEQ3!D NG 25, wherein eifher

oxygen (phpSBRAIANEdP phospherdiester; pliosphorothiadteysphot ot hi oate) was the nonbri dgj ng
atom on t he ‘pHe ibitio of Julkat husran | eukenia
T cell prok 2 = g orpthiopte N G0CE0E0TON G0 NCo(ATa) 110CGo
(oxygen at oS (T%)GFCS ) *}S 1 25- (6 bass) @&GsT, , NG, 12

f!. D) O‘ osphodie; Oll Otlo ite
GG, , ( GSTo) it —Loks "e?ml 98 6:—sHH-ur—at-em-3)117—SEQ D
NO 25- (6 bagg e.m'e o_u-éﬁﬂum; .m_m ( .i agl : (oxf} en atom 1, 2, 1§ 5, 6,
sul fur at oM g : < %@q Tuq,éﬁT,/¢GGs,
(0xygen at Do bt e @b dndle 13 BEG | DNO. 25 6 basel)

GSCoONTONE-GEEE(@Ta) TG (oxygen atom 2, 3, 4, 5, sut fur atom 1;6) 16
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* % INHIBITION
GoGoGoToGoGo-GoGo(GoTo)1GoG, (0xygen atom 1 to 6) 60
SEQ ID NO:25-(6 bases)

GoGoGsToGoGo-GoGo(GsTo)1GoGo (0xygen atom 1,2,4,5,6; sulfur atom 3) 17
SEQ ID NO:25-(6 bases)

GoGoGoTGoGo-GoGo(GoTs)1GoGo (0xygen atom 1,2,3,5,6; sulfur atom 4) 12
SEQ ID NO:25-(6 bases)

GoGoGTsGoGo-GoGo(G;sTs)1GoG, (0xygen atom 1,2,5,6; sulfur atom 3,4) 13
SEQ ID NO:25-(6 bases)

GsGoGoToGoGs-GsGo(GoTo)1GoGs (oxygen atom 2,3,4,5; sulfur atom 1,6) 16
SEQ ID NO:25-(6 bases)

GoGsGoToGsGo-GoGs(GoTo)1GsG, (oxygen atom 1,3,4,6; sulfur atom 2,5) 11
SEQ ID NO:25-(6 bases)

GSGSG(,TOGSGS-GSGS(GQTO)lGSGs (oxygen atom 3,4; sulfur atom 1,2,5,6) - 13

SUBSTITUTE SHEET (RULE 26)



SE I D NO 25- 6 bases) GOGSGOTOGSG,, GoGS(GOro) | GSGO (oxygen atom 1, 3, 4, 6;
sul fur atom 2,5) 11 SEQ ID NGO 25-(6 bases) GGGIGG GG GI' GG (oxygen atom
3,4; sulfwoortans 1,2,5,6 -13 SUBSTI TUTE SHEET (RULE 26) POr/QAII6465

PCT/ CACQ/ 01467 27 SEQ ID NG 25- 6 bases) GGG T,GG-GG(GT,),GG
(sulfur atomlto 6) 0 SEQ ID NO 25-(6 bases; hos horothioate *Note: "o"
represents an oxygen atom and "s" represents a sulfur atom on the phosphate
group Table 17 5 %inhibition of MCF-7 hgman breast cancer cell

proliferatiopgs ::B:T:G\: &a,mre&(;o @Go %Tc)lc,,q,
(oxygen ato

QG , GToGqu ' ¢ Hygen atom 1,2, 4,5,6; sulfur %tom B) 12
SEQ I D NO 25- zgewm W%&Mé@a-&mﬁor{qgﬁ(ﬂﬂ FRdspfhd™T 1, 2, 3, 5, 6
sul fur atom 4)gfyp SEQ I'D NG 2 (6 bases) WAAGT, G, & GOGo(pGT )1GOG
(oxygen atom 1,2,5,6; sulfur atom 3,4) 43 SEQID NO. 25- (6 bases)
GsGoDTORDGs GSGo(GOTo) 1X0Gs (oxygen atom 2, 3,4,5; sulfur atom1,6) 12 SEQ
| D NO. 25- (6 bases) GOGSRTOGsCGo G()Gs(@atﬂ@)lﬂGSGo (oxygen atom 1, 3, 4, 6;

sul fur atom 2,5) 13, as Gs(GoTo), GsGs
(oxygen at (r)rslm 3, 4; {f%lﬁgbft @gq%‘%angxéﬁg%wg%pquff%%%ses)
GsgGSTSG, Gs s@e@m{:&Ts), GSGs (sulfur atom1 to 6) 12 SEOQ[I)hkarbn (|6
bases; hos kcﬁoctdﬂrm@moﬁmn),cgm"(oxy@pmﬁerﬂct@ an oxygen atorh and4r’s
represents g SEQIPNO:Jt6basonphbipbodiphtesphate group. As shownlin Tabl es (16 and
17, substi t YtG.656:886:.G-G0h (k)1 GlGo toxigen atam h2.45.61 sdifjir atgm 3pxyger at otd on qne or
nor e phosph,rSEQ{D&ﬂQ‘ﬁé (hbas@) hase GT SFQ ID NO 25 10 resulted in a

signi ficant |d@6r@E&eCiHGHERINGLCr Grrvesh algn i RAS.EFubmaoONEF-7 cdl | 0
SEQ ID NO:25-(6 bases)

I\If'\. LaY =l

\iﬁlﬁrato‘ml Co, PIIUDPIIUUI eSSt et }
not

GGG TGoGo-GoGo(G:T:sH1GoGo (0xygen atom 1,2,5,6; sulfur atom 3,4) 43
SEQ ID NO:25-(6 bases) '
GGG ToGoGs-GsGo(GoT5)1GeGs (0xygen atom 2,3,4,5; sulfur atom 1,6) 12
SEQ ID NO:25-(6 bases)

GoGsGoToGsGo-GoGs(GoTo)1G:sG, (oxygen atom 1,3,4,6; sulfur atom 2,5) 13
SEQ ID NO:25-(6 bases)

GGG, TG Gs-GsGs(G,To)1 GG (oxygen atom 3,4; sulfur atom 1,2,5,6) -3
SEQ ID NO 25-(6 bases)

GGG TGsGs-GsGs(G; Ts)1 GsGs; (sulfur atom 1 to 6) 12

SEQ ID NO:25 (6 bases; phosphorothioate)
*Note: “0” represents an oxygen atom and “s” represents a sulfur atom on the phosphate

group.
As shown in Tables 16 and 17, substitution of a sulfur atom for a nonbridging

oxygen atom on one or more phosphate groups of 6 base GT SEQ ID NO:25
10  resulted in asignificant decrease in inhibition of Jurkat T and MCF-7 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 % INHIBITION
GGGTGG-GG(GT),GG 4
SEQ ID NO:25-(6 bases)




proliferation. Exanple 14 |Inhibition of nurine cancer cell proliferation
EL-4 murine |ynphonma T cells are a suspension tunor nodel. EL-4 15 nurine
| ynphoma WO oe#d465 wer e i ncubated with 6, 18, 27 and 33 basPCTTAIGEGEENCES
and with a 15 base ACG sequence (Table 18). Table 18 % i nhibition of EL-4
murine T | ynphoma cell proliferation SEQUENCE % | NH BI TI ON GGGIGG GH GT) ,
GG 4 SEQ I D NO 25-(6 bases WO 01/ 44465 PCT/ CA00/ 01467 28 GGGTGG G GT) 1GG
-8 SEQ ID NO 25- 6 bases phosphor ot hi oalge)

GTGTGTGTGTGTGESESEFSESEFSESES (f“‘l'l'\ 1201 SEOJ}-DB-No—1 /f)7 hococ)

P Vare ] too =+ T SS7
GIGIGTI T@Gsﬁgﬁﬁﬁ !h g% J, SEQ | D NO66 (33 b%ses) -8
AACCACAAGCCCAAES: a3s RRAPEhOIOt e SFEFEF—-6H3 SEQ+B-NO. 10-
6 bases) HG&@&%@ W%M@T %@% NO 18-(18 b]ases) As shpwn in
Tabl e 18, 6, FEFGTETTRIAGHITPPCRTOTIGPMYPIRGS and a 15 basg —ACG sequence
did not i nhi biskq b nd.cBiLRGs)Cel | proliferation. A20 nuring |eukema B cells
are a suspen$sinaachoRRGCODARE. AZ20 5 nurine T eukem a B cel S wetg 1 ncubat ed
wth 6 base GSEQanNo®BTES bastabl e 19). Table 19 % inhibiti on of A20 nurine B
| eukem a cel | GpoEGTA{@NAati on SEQUENCE % INHIBI TION TGIGIG (TG 2 22 [SEQ ID

NO 9- (6 bases PBEGINOT(6BR® 9 SEQ ID NO 10-(6 bases)
GTGTGTGTGTGTGTGTGT-(GT)s 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)s 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(GT),GG 11
SEQ ID NO:25-(6 bases) :
TTGTTT-TT(GT), TT 15
SEQ ID NO:26-(6 bases)

As shown in Table 19, 6 base GT sequences 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



TTTGIT-TT(TGQ 1TT 5 SEQ ID NO 23-(6 bases) GGIGCGGH TG1 GG 9 SEQID

NG 24- (6 bases) GGGIGGGH GIN1 GG 11 SE I D NO 25- 6 bases)

TTGITT- TW@0)/44H65 15 SEQ I D NO 26- (6 bases) As shown i n TROT/€A0®01467 base GT
sequences inhibited proliferation of A20 1o nurine B | eukem a cells.

Exanmpl e 15 |Inhibition of canine cancer cell proliferation D17 canine
osteosarcona cells and CF-51 canine manmary gl and cancer cells are solid
tunor nodels. D-17 canine osteosarcoma o®lls (5 x 105 15 cells/m) (Table

20) and CF-51 capin | and cancer cells. ( 05 01/ 44465
PCT/ m00/01467ceq§§n5ﬁa5?ﬁ??¥> ?f&%ﬂ%ﬂ%&sﬁmﬁ 4’ngcu@at da’i}ﬁ\é‘\g‘%ﬁseﬁ 17, 27
and 33 base Glseqaesbies arEitAAd sWatdACGLEqaase. ACG sequence. Table 20 %

inhibition of D 17 canine osteosarcona cell proliferation SEQJENCE %
| NHI BI TION  GGGIGG- G GT) 1GG 18  SEQ TBbR@E025- (6 bases)

GIGTGTGIGTGTGIGTGTGT ol I i ses)
GTGTGTTTGGTGGTTTTGT ] %@%ﬁrﬁ%@%ﬁ@@g@%‘ﬁ%ﬂ%}{%ﬁ“%ﬁ%{é’%
AACCACAAGCCCAAGERMENCSEQ | D NO. 67- (15 bases) GIGIGT- ( Gf) 3 %lisueinbQ | [ NG 10-
9 bases) TCIG|EEGEIGEGELGGTG 8T 8 SEQ ID NO 17- 17(bases)isb Tablle 21
SEQ ID NO:25-(6 bases)
GTGTGTGTGTGTGTGTGTGTGTGTGTG-(GT):G 23
SEQ ID NO:1-(27 bases)
GTGTGTTTGGTGGTTTTGTTTGTTGTTITTTITTG 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)

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)
GTGTGTGTGTGTGTGTGTGTGTGTGTG-(GT):G 23
SEQ ID NO:1-(27 bases)
GTGTGTTTGGTGGTTTTGTTTGTTGTTTTTTTG 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.



% i nhibition of CF-51 canine mammary gl and cancer cell proliferation
SEQUENCE % I NHI BI TION GGGTGG GH GI) 1GG 14 SE Q | D NO 25-(6 bases)
GIGTGTGTOI@ GIM@EGTGTGTGIGIG (GT) 13G 23 SEQ I D NO 1- 27 bREEEA00/01467
GIGTGITTGGTGGTTTTGITTGITGITTI TI TG 23 SEQ | D NO 66- (33 bases)
AACCACAAGCCCAAC 20 SEQ ID NO 67-(15 bases) GIGIGI-(GI)3 15 SEQ I D NO 10-
9 bases) TGIGIGIGIGIGIGIGI- (TG 8T 8 SEQ ID NO 17- 17 bases) As shown in
Tables 20 and 21, 6, 9, 17, 27 and 33 beg@e GT sequences and a 10 15 base
ACG sequence inhibited both D-17 and CiF cam ne cell proliferation.
Exanpl e 16 Inhibition of cancer cell P 2f eration Inhibition of human,
murine and cani ne e@inGEBitichedfihuatagl mhﬁﬁahm@anme dancel e priférati&EQ | D NO 25

is summari zed in-Tahle 22 \D 01/44465 PCT/ CAQQ/ 01467 30 Table 22 %
i nhi bition of [HeH&s —murine—and| SHE] NOZP) | proliferation CELLS GG
GT 1GG SE ID I\]WA i L 60—HUMARL PG 3 38| HUMAN MCF-7 41  HUMAN
HL- 60 35 HUMAM - SK-OV-3 12 HUMAN THP- 1
15 MR NE EL- M feibE A6 e

HUMAN OVCAR-3 14

HUMAN LNCaP 18

HUMAN SK-OV-3 12

HUMAN THP-1 15

MURINE EL-4 T

MURINE A20 11

MURINE L-1210 8

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  concentrations (5.0 pg/ml) of 6 base GT sequences (Table 23).
Table 23

% inhibition of Jurkat human leukemia 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 ID NO:25 + SEQ ID NO:26

TGGTTG-TG(GT), TG -1
SEQ ID NO:29-(6 bases)

TGGTTG-TG(GT) TG 2
SEQ ID NO:10-(6 bases)

TG(GT), TG + TG(GT), TG 9
SEQ ID NO:29 + SEQ ID NO:10

GGTTGG-GG(TT);GG 4
SEQ ID NO:41-(6 bases)

TTGTGG-TT(GT),GG 4
SEQ ID NO:39-(6 bases) ]
GG(TT),GG + TT(GT),GG 18




MURI NE L-1210 8 CANINE D 17 18 CANINE CF-51 14 As shown in Table 22,
human cancer cells are nore sensitive than canine 5 cancer cells and
murine cav@er/44deils to inhibition of proliferation by 6 breEC&0/018EQ | D

NO 25. Exanple 17 Synergistic effect of two 6 base GI sequences on
inhibition of proliferation Jurkat human | eukemia T cells were incubated
wi th suboptinmal 10 concentrations (5.0 g/m) of 6 base GI sequences (Table
23). Table 23 % inhibition of Jurkat hurmn | eukemia T cell proliferation
SEQUENCE % | '\'[lSJ~'T'I§[“£)‘=-4Lm~ =< "_"’GT) 1w 5 SEQ HNE-—Z5—(6—bases) ]
TTGTFT-TT(GT) t 22— S NO—26—(6bhases— - 6H+&&+FHE6H3+65-"14 SEQ
ID NO 25 + SEQ ID NG 26 TGGTG TE GT) 1TG -1 SEQ I D NO 29- (6 bases)

TGGITG TS OT) 1AGRow ST ibR: MY HsinblibanashseiHwbleldie 6TIGh s SEQ | D
NO 29 + SEQ ID NO 10 GGITGG G TT) 1G5 4 SEQ ID NO 41-(6 bases)

TTGTGG TT( GT) 1836eugistispdfertpm iqreofifuekas T TebferaiMGTGG 18 WO 01/ 44465
PCT/ CACO/ 01467 31 SEQ ID NO 41 + S anh@ N@ 39 As shown in Table 23, the
si mul t aneous use of two 6 base GI sequentes had a synergistic effect on

i nhi bi tion sof Berekadtioh afemtingoplistit effat behenoXirpeatis drugs

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-

fluorouracil 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 (pug/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 pg/ml
(GT)13G-(27 bases) 3 15 25 41
SEQ ID NO:1 at 1.0 pg/ml
Cisplatin (ug/ml)
0.0 0.1 1.0 10.0
Cisplatin 0 7 29 73
GG(GT),GG-(6 bases) 0 14 38 76
SEQ ID NO:25 at 1.0 pg/ml
(GT),3G-(27 bases) 3 18 35 76
SEQ ID NO:1 at 1.0 pg/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



5 Potentiation of antineoplastic effect of chenotherapeutic drugs Jurkat
human | eukema T cells were incubated with 1.0 tg/m of 6 base GI' SEQ I D
NO 25 andvobhi/2idepase GI SEQ ID NO1 in the presence of OpCOCAp0/d1467 or 10.0
g/m of 5-fluorouracil or cisplatin (Table 24). 5- fluorouracil is an
antinetabolite that interferes with DNA and RNA synthesis. 10 Cisplatin is
an al kyl ati ng agent that cross-links DNA and inhibits DNA precursors.

Tabl e 24 % inhibition of Jurkat human | ggkemia T cell proliferation

03 14 s co e acsab oo gk 1o Dl of piestyityon, digopiiphy '

(GT) 13G (27 bagRble )1 Tadloxi#dn isSn@strdpeN@niagahisl. 0 gg/ml Cis Latin m 0.0
0.11.0 10.0 Cisplatin 0 7 29 73 GTI)leG(G bases) 0 14 38 76 SEQ ID
NO 25 at 1.0 pg/m (GT)13G (27 bases) I3ble@535 76 SEQ ID NO'1 at 1.0 pg/m
15 As shown in Tabl & 1 6 B SEQ ID NO1
potentiated the antiﬁé@nglggﬁ)Z%ﬁg?EBon%&%%‘énlg%g%g?lﬁ?ﬁgpg-
fluorouracil OSEQUENCES T cell proliferation and GI SEQHIBITNON 25 pot entj at ed
the antineoplastic effect of 0.1 and 1.0 g/iml_ci spb-Hlupmurgei (Wymlkat T cel |

proliferation—20 MCE-7 human breast cancer] c@0l s |(50.X 105 k&l | $/ PP were
i ncubated wi GIL_SEQ | D NO!2513and 0f2827 has?8 GI| SEQ
ID NO1 WO 01 32 in tlhe bresente df 036 0.1, B0 for
10.0 gg/m of xH-er—{Fable 25 —Tanpxifep—+-5—an
estrogen anta g 24 3 33
Tamoxifen (ug/ml)
0.0 0.1 1.0 10.0

Tamoxifen 0 10 18 15

GG(GT),GG-(6 bases) 6 21 24 31

SEQ ID NO:25 at 1.0 pg/ml

(GT)13G-(27 bases) 8 19 24 20

SEQ ID 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 pg/ml tamoxifen on
MCEF-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 repeats 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]; 5
SEQ ID NO:69-(18 bases)
GGGTGGGGGTGGGGGTGGGGGTGG-[GG(GT),GGl4 13
SEQ ID NO:70-(24 bases)




% i nhi bition of MCF-7 human breast cancer cell proliferation .SEQUENCES %
| NHI BI TION 5-Fluorouracil m 0.0 0.1 1.0 10.0 5-Fluorouracil 0 13 28 28
G CT) 1@ 61/bas®es) 6 24 36 33 SEQ ID NO 25 at 1.0 gg/ m pCBCAYABGET 27
bases) 8 24 35 33 SEQID NO'1 at 1.0 gg/m Tanoxifen m 0.0 0.1 1.0 10.0
Tanmoxifen 0 10 18 15 GHGI)IGG (6 bases) 6 21 24 31 SEQID NO 25 at 1.0
pg/m (GT)13G (27 bases) 8 19 24 20 SEQID NO1 at 1.0 pg/m5 As shown in
Tabl e 25, 6 base SEQ ID NO 25 potentiated the antineoplastic effect of 0.1
gg/m 5-flurouracil and of 0.1 gg/m tanoxifen on MCF-7 cel

proliferation. Twenty-seven base SEQ ID NO 1 did not potentiate the

ant i neopl ast i cAachown inyTable 26,fihhibitiourofJidkaOT cell piofifarxstidrewade0Fith/6 cel | 1o

proliferation. ExarLEI e 19 Inhibition of proliferation by repeats of 6 base
GT SEQ I D NO base {3k REQ. BR: 25 cand dlerreasedcwith é2WTrﬁﬁwmmt 1, 2, 3

d 4 t . )8 2 .Table 26 %
i bi 1 on_of SUTIAT Tanae N elkerd 3 2aq Oh SRRl D PR “Bheipdd o, ©

I nhi bi tion 5 CAehpEraBEeGI)@Ed GbaseSEQ JHY N NG:266wixa3.6%) and increased to

GoCTCaoaTCaach S P G @5 90! Gty T e 68t PESBRIRNO:6 and to

GOGT GECEGET GG, $3eGHd 6F SEIOmNOSE 4 13
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. '
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)




SEQ I D NO 70- (24 bases WD 01/ 44465 PCT/ CA0O0/ 01467 33 As shown in Table 26,
i nhibition of Jurkat T cell proliferation was 60% with 6 base GI' SEQ |ID
NO 25 andvadevsaesed with 12 base GI' SEQ | D NO 68, 18 baspCGTABHEQ46D NO 69
and 24 base GI SEQ ID NO 70. The nelting 5 tenperature (Tm of 6 base GI
SEQ I D NO 25 was 2.5C and increased to 56.8C with GI' SEQ ID NO 68, to
76.3C with GI' SEQ ID NO: 69 and to 86.3C with GI SEQ ID NO 70. Exanple 20
I nhi bition of proI iferation by Bacillus3dal mette-guerin (BCG) derived 10
sequences BCH EEFRYEU SEUUETNTES are reported—toTnhipit—turor—growth in
vivo (Kataokpsgta@hccA®hTobTcERAGET Res. 83:244, 1992). In,paddition, A-2
(SEQ I D NO 7R¢cerscRiAercbacgehtds NO 74), when pre{m xed wth | MC{cells
and injected $igmwNDF5-HspAsep, are reported to inhibft | MC tunor growh by
88% 15 and 3[/BeGaspectively. Jurkat human | eukema T cells were 1 n¢ubated
with 45 base [S@QUeAGARSGCTHIGGAACCTGOM BCG (Tabl e 27). |Table 27 %inhibition
of Jurkat hunp@CEElkEGACCTEACABAAGEET i f erati on SEQJENCE % | NHI BI TION BCG
A1 AAAGAGGCACHEERNOTErasa)  CGEGCTTCTTGCACTCGGCATAR SEQ ID NO 71 (45
bases) BCG A %CMGAAGTGGGGTGCCCCCAC 19 GATCACCAACGATGGTGTGTCCA $EQ I D

NO 72- (45 basje - GGAGATCGAGC 24
TGGAGGATCCGTA N : r3- (45 bases) BCG|A-4
ACCGAT GACGT CHEE ST EAC o, 9

CGACTACAACGGCTGGGATATC 10

AACACCCCGGCGTTCGAGTGGTA
SEQ ID NO:78-(45 bases)

As shown in Table 27, BCG derived sequences inhibited Jurkat T cell
proliferation <24%.
Example 21
5  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
10 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
Go/G1, early S (SE), mid S (SM), late S (SL) or G»/M phases of the cell cycle
15 was analyzed using MODFIT LT software (Verity Software House Inc.,
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,
20 C,GandT. The cells were collected and centrifuged and cell cycle stage was

determined.



GCAACACGACGGCCACCGTGCTG SEQ I D NO 74- (45 bases WD 01/ 44465 PCT/ CAOO/ 01467
34 BCG A-6 ACGAGACCACCATCGICGAGSG 21 CGCCGGTGACACCGACGCCATCG SEQ I'D
NO 75- (43vbaresys BCG A- 7 GCCGAGAAGGTGCGCAACCTGC 4  CCCCTEAEDCAGMBBACT GAACCCT

SEQ I D NO 76-
GGTGTCTACCGCCAACGCGACGG SEQ | D NO. 77- (45 bases)

(45 bases)

BCG M 3 ACGCCGACGTCGICTGIGGTGG 22
BCG ALPHA- 1

CGACTACAACGGCTGGGATATC 10 AACACCCCGGCGTITCGAGTGGTA SEQ | D NG 78- (45 bases)
As shown in Table 27, BCG derived sequenges inhibited Jurkat T cell

proliferatio

n <24% Exanple 2

1 51Ind

Fiblea

stage was determ ned using a CYCLETES

of cell

cycle arrest Cell
US DNA commer ci al

cycle
kit (Becton

Di ckinson). Bri ef | yIndatidreof dell@fitie atrest inikaObhahhe Buk&iatef§ol Vi ng the
cel | menbrane—in-a-nonionic detergent elinmnating the cell cyt oskel et on
and nucl ear proteins with trypsin_digestiafiediniabase| ylar RNA 10 with RNase
and st abi | i zipo_the puctear—ahroiili-aw 5B sgerMna| DlopildiGM | Amside] was
A dopBloade 143 T 116010 236, | None| o

added to the el Lr.cbgs..w. Feiee Has-angy yzed o
cytoneter eq §c ronl” ¢ doybl £6F il sckimi pa FZn ca?)?;lbl If"tdf
(FACSCal i bur 2% s, —Jgse lgu-\ —Hgcuuh ﬁ7|L|| f—¢ 135 |
CGo/ GL, early| sgdr ozmgasg)(swp, ‘ate t or / M phases of thg/ﬁell
cycle 15 was| anal yzed using NODFIT LT softvvare (Verlty Sof|t war e I—{q;éﬁ(ge nc.,
Topsham MA)| GEspRGent 1 ally dgrowsng Jur kato hymers.sl elikaepra [T ¢.€1 I [SEdd k&bl e
28) and SEQ ID NO:10-(6 bases)

AG(GT),GA 35.2 29.1 10.4 8.2 17.1 | Mid SE

SEQ ID NO:31-(6 bases)

GG(AA),GG 48.0 19.8 8.5 5.8 341 | End

SEQ ID NO:42-(6 bases) Go/G,

GG(CC),GG 26.5 21.3 22.8 10.7 187 | End SM

SEQ ID NO:43 (6 bases) (weak)

GG(GT),GG 349 14.8 15.0 10.6 247 | None

SEQ ID NO:25-(6 bases

phosphorothioate)

(G1T)1sG 40.6 35.6 142 9.3 0.3 End SE

SEQ ID NO:1-(27 bases)

(G1D)sG 33.7 17.6 13.2 11.0 24.5 | None

SEQ ID NO:1-(27 bases

phosphorothioate)

(G3T)Gs 343 15.5 13.6 10.3 264 | None

SEQ. ID NO:2-(27 bases)

(GsT)4Gs 40.5 13.3 12.9 9.7 23.6 | None

SEQ ID NO:3-(27 bases)

(G7T):G; 36.5 16.3 13.8 11.1 22.3 | None

SEQ ID NO:4-(27 bases)

AACCACAAGCCCAAC 39.6 13.5 12.8 9.5 24.6 | None

SEQ ID NO:67-(15 bases)

TT(AG),GG 24.6 372 19.5 5.9 12.8 | Mid SM

SEQ ID NO:49-(6 bases)

(GT), 242 26.7 240 8.7 164 | Mid SM

SEQ ID NO:18-(18 bases)

BCG A-1 19.8 31.7 225 14.0 120 | Mid SM

SEQ ID NO:71-(45 bases)

BGC A-3 32.3 202 14.1 12.0 214 | None

SEQ ID NO:73-(45 bases)

TG 23.1 523 14.8 9.8 0.0 End SE

SEQ ID NO:51-(2 bases)

5

As shown in Table 28, in Jurkat T cells, 2, 6 and 27 base GT sequences
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



MCF- 7 human breast cancer cells (5 X 105 cells/m) (Table 29) were

I ncubated for 24 h with 2, 6, 15, 18, 27 and 45 base sequences contai ni ng
A 20 C, wohanedds The cells were collected and centri f ugeBcraedo@elsb7 cycl e
stage was determ ned. WO 01/44465 PCT/ CAOO/ 01467 35 Tabl e 28 Induction of
cell cycle arrest in Jurkat T human | eukem a cells of cells in phase:
Go/GL SE SM SL G/ M Arrest* Untreated cells 31.4 19.1 14.3 11.6 23.6 None
G GTI)1GG 28.5 46.3 14.6 10.7 0.0 End SBg SEQ I D NO 25- (6 bases) TT(GT)1TT
32.6 11.5 12.8 . 7.32. 4 d | D NO.26- bases / weak) . GI( GT) 1GT
30.8 41.9 16. 8"%93?1%?%‘1 Egg’aé%iﬁgéq}‘@%d‘%gg 8-"8%%?)‘3%@(%@?}1%@)3%‘?2 29.1
10.4 8.2 17.1 Mipcyeke. SEQ ID NO 31- 6 bases) GE AA)1GG 48.0 19.8 8.5 5.8

34.1 End SEQ ID NG 42- (6 bases) Go/GlL GG CC)1GG 26.5 21.3 22.8 10.7 18.7
End SM SEQ ID NO 43 (6 bases) (weak) Tablg28T) 1GG 34.9 14.8 15.0 10.6 24.7

0.3 Ena St seo I DRy On S LR EECL bt tislEadd B 0,75 Rone

SEQ I D NO 1-( 27 bases phosphor ot hi oat e (B3dis opBasg4. 3 15.5 13.6[ 10.3 26.4
None SE Q | D NQ 2-(27 bases) (GH3;) 4¢3 48.5|1389 12. 9S19. 7] ZB3/M Namat* SEQ
| D NO 3- (27 |Hnireaiyd cells 236 14.4 10.8 11.1 40.1 | None

GG(GT)GG 21.9 27.6 222 10.9 174 | End SM

SEQ ID NO:25-(6 bases)

TT(AG),GG 20.0 18.6 25.7 20.7 15.0 Mid SM

SEQ ID NO:49-(6 bases)

(GT) 253 31.6 16.9 10.5 15.7 Mid SM

SEQ ID NO:18-(18 bases)

TG 17.2 364 13.4 14.1 17.9 End SE

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.
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 ID 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/Gy SE SM SL G,/M | Arrest
Untreated cells 31.7 15.2 13.7 14.0 254 | None
GG(GT)1GG 28.0 45.8 14.0 11.3 0.9 End SE
SEQ ID NO:25-(6 bases)
CC(AC);CC 36.0 104 13.4 9.7 30.5 | None
SEQ ID NO:79-(6 bases)




(G/T)3G3 36.5 16.3 13.8 11.1 22.3 None SEQ ID NO 4- 27 bases)
AACCACAAGCCCAAC 39.6 13.5 12.8 9.5 24.6 None SEQ ID NO 67-(15 bases)
TT(AG 1CGWQ41/6448Y. 2 19.5 5.9 12.8 Md SM SEQ I D NO 49- ( 6POBEa8)/014&T) 9 24. 2
26.7 24.0 8.7 16.4 Md SM SEQ ID NO 18- 18 bases) BCG A-1 19.8 31.7 22.5
14.0 12.0 Md SM SEQ ID NO 71- (45 bases) BGC A-3 32.3 20.2 14.1 12.0 21.4
None SEQ ID NO 73-(45 bases) TG 23.1 52.3 14.8 9.8 0.0 End SE SEQ ID

NO 51- (2 bases) As shown in Table 28, i 7Jurkat T cells, 2, 6 and 27 base

GT Sequences 5 | nrlnnnrl arrest | —t-he V__ Pbras_g_ hn! ] vele 6 hace CG
and AGT, 18 bpSECTEFTAAEAGIGnse BOG A2 4 sedtiente?li ddubdd artesiNee the sm
phase of the QNP2 7 SEQ No7P-HAdmeEN 1467 B8 col and 6_hlase AG

nduct i on of o8 by Table alcs bt SEE T Io:b Buuébambit Gerndof ol s i n
phase: Go/G SEthSM e 8%%%&11%%6& wﬂé@éa[s R 66t %@ﬁlleﬁta%% ﬁasl‘héﬁ%%z@ 11.1

40.1 None GGE GI)1GG 21.9 nd SM” SEQ I'D
bases) TT(AG 188:7bhad ng efegtmnrthe gely cx@eo HytbdidgmatiosBOG TS EQ: I@N(Bzi)as es)

(575,25, 2" iR Baly B bl SR R B T 05, oo
MCF-7 cells, 2araewl. GTHess elafal dé‘tﬁ@hb@ﬂaf‘eeﬂlat 6l beeffective, the sequences of the
present invention must be single stranded.
Example 23
Induction of apoptosis
10 Redistribution of plasma membrane phosphatidylserine and release of
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 5 base ACGT sequence, 6 base AG, GG, AGT
and CGT sequences and a 7 base GG sequence. Table 31 shows % of cells 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(GTHGG 27 69
SEQ ID NO:2-(6 bases)
GG(GA),GG 27 74
SEQ ID NO:45-(6 bases)




arrest in the SE phase of the cell cycle, a 6 base AGI sequence and an 18
base GI sequence induced arrest in the SM phase of the cell cycle. Exanple
22 10 I ndvevi/enedf cell cycle arrest by GI' SEQ I D NO 25, PEACCSEQHEY NO 79
and GI SEQID NO 25 + AC SEQ ID NO 79 Jurkat human cell leukema T cells
(1 X 106 cells/m) were incubated for 24 h with 6 base GI' SEQ | D NG 25,
conplenentary 6 base AC SEQID NO 79 and 6 base GI' SEQ I D NO 25 + 6 base
AC SEQ I D NO 79. GT SEQ 15 ID N025 andg@C SEQ ID NO 79 were hybridi zed by

m Xi ng the oli (I tdes \.L .L) afel llrr' ;IIU forT10 i"l’ii"l'u't"ﬁ at—65C As
controls, GI' $ ?@N fagd AC SEQ ID NG 79 werg heated tor 10 m nptes
at 65C (Tabl e [gH o) |@@| & 30 zu TTductToTE of—cett Cyctre arTgst—TmJurkat

human | eukenm a EEQ%N@M.@@A&L@ im phase: Go/GL SE SM SL &/ M Arrest
Untreated cel |l §AAGHAL. 2 13.7 14.0 Z25. 4,0 one G GI) IGG Z85§) 45. 8 0

11.3 0.9 End SESEQHNOD7:Ba25- (6 bases) CC(AC)1CC B6.0 10.4 13.4 9.7 BO.5
None SEQ | D NOCrgs)&chases WO (1/ 44465 RCT/ CAOO/ 0L467 37 0
GT( GT) 1GT+CC( ACSEQID §E:28- (4Bas®) 10. 1 8.7 33.2 None BEQ NO 25 + SEQ NO [79- 12
bases) As shown TIGTHABl e 30, 6 base GI SEQ | D NO 25 i nduced2@arrest at|the

end of the SE M@eu_cm_e whereas the conplenentary 6 hase AC

(
SEQ ID NO 79 r§ %@;{g&w eg?)nltheI cel | écle. Hyblidizatiof of GT SEQ I D

NG 25 5 and ACIS DNO—Fo—HeutratHzed—cF SEQ+BNO—25 Hrehreton—of el l
cycle arrest. Eé‘%éNg%@tbqggonstrate that to be effecti ve, % he sequepces
of the present @It T ot must e stngte,strandedExanpte—g3—tnduct] on of
apoptosis 10 Re é};@ 15N§15§J(4q535e9f pl asma men%rane phogphat i dyl seri ne and

rel ease of nuc¢lGg&n),gratri X prot¢in (NOVAjs are charpcterisrigs of cefl

under goi ng apoBEQSDH NO{sbksdatery €] al . J. Exp. Med.,| 182: 1545, 1995; M|l er

et al. (GTKG 21 97
SEQ ID NO:8-(3 bases)
T(GT), 10 35
SEQ ID NO:7-(3 bases)
GG(GT),G 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(GT),GG 30 123
SEQ ID NO:62-(7 bases)
CG(GT)HA 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.

5 Example 24
Increase in intracellular calcium (Ca®*

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,

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

is indicative of an increase in (Ca2+).-,



Bi ot echni ques, 15:1042, 1993). The redistribution of phosphatidylserine in
the plasnma nenbrane 15 during apoptosis was neasured by flow cytonetry
usi ng Fl "M®oomi4eyat ed annexin V (BD Pharm ngen, San D egPCT/CAY0/0TNGIVA

rel ease into the supernatant was determ ned using a commercial ELISA kit
(Oncogen/ Cal bi ochem Canbridge, MA). Jurkat human | eukema T cells were

I ncubated with 50 tMof 3, 4, 5, 6 20 and 7 GI base sequences, a 5 base
ACGT sequence, 6 base AG GG AGI and @GGT sequences and a 7 base GG

sequence. Table 31 gh % of,_gel |.s~+i N, apopt 0si S (POS) 11 v r

phgsphat I dyl - seri neflfarg@%ﬁ\a%\}e@ieg}l?#r?ﬁui BE?CA9§BS[§3§egr‘F§r E%/élmﬁﬁ?lﬁg B@F&Eed_ from
the cells. Tab$§BQ3NQ@35I ndaniiv@ﬂeQBII&@@%?Sde&trimFdﬁﬁrK%sﬂérﬁ@ﬁ|in|PBS<em a
cells SEQUENCE % of . cells in apoptosis % NuMA rel eased (treated vs ositive
for PS/A-V st afhtaigineuie F& ay legdedsyith UhuMElued-AdM fer hhat 8CaISaltG 27 69

S o, RS ARl 6, S BRI 2110
SEQ | D NO 44- ( detbatons) DAy GEyel AvalPfd56n aSEQCSDANIBR IR Gishgsthe) progiand) 1CC 6 0
S 102% A a2 20 LSS e ey ©
As shown in Figure 1, incubation of Jurkat T cells with 6 base GT
SEQ ID NO:25 caused an 88% increase in cell fluorescence, indicative of an
increase in (Ca®");.
10 Example 25
Induction of apoptosis
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 proteases
(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-(G,T);3G 22
SEQ ID NO:1-(27 bases)

GGGTGGGTGGGTGGGTGGGTGGGTGGG-(G3T)6G;3 49
SEQ ID NO:2-(27 bases)

GGGGGTGGGGGTGGGGGTGGGGGTGGG-(GsT)Gs 139
SEQ ID NO:3-(27 bases)

GGGGGGGTGGGGGGGTGGGGGGGTGGG-(G7T);G3 90
SEQ ID NO:4-(27 bases)

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




(GI)1GG 24 60 SEQ ID NO 52-(4 bases) GGI)1 G 24 112 SEQ ID NGO 56-(4
bases) (GI)1G 21 97 SEQ ID NO 8- 3 bases) T(GI)1 10 35 SEQ I D NO: 743
bases) OX@#)/443625 92 SEQ ID NO 6- (5 bases) G GIN1 GG 2BCT2A00/8EG | D

NO 60- (5 bases) GE GG 1GGEG 12 26 SEQ ID NGO 63-(7 bases) GGH GT) 1GG 30 123
SE ID NO 62-(7 bases) CHGI)1A 6 9 SEQ ID NO 80-(5 bases) As shown in
Table 31, 3, 4, 5, and 6 base GI, AG CG and AGI sequences i nduced

apopt osi s of Jurkat T cells. Five base AQGI and 6 base CGI and GG

sequences did i nduc urkat el | 24

I ngr ease in in QE%WH} i?ﬁggﬁt?ms%&? Sasc Pith e@assggll‘ ﬁépmeﬁ Hiedr

cal ci um (Ca2+) %reafeﬁﬂfaﬁWNbMMrélea{%@ vASSDChaaE 6T SEQUD NOSP! D3 dndig1duct | on
(Lam et at. Endocrinol. 7:686, 1993). (Ca2+); was fol'l owed usi ng the

fluor escent probe Fl uo-3-AM (Cel | PeExamnle2610 Mol ecul ar Probes, | nc.

AR P oy o e e P ot

cells were i nchNbafed for 24 h with 6 base GIT' SEQ NO 25. Cells were
collected by centri nded in PBS  containing 1% FBS and | oaded
with 10 gM FI uo- 3- AW ﬁlu@aﬁ calﬁl?eg&@m@ml S‘V?fﬁé?fé‘@%té%@ WitBohAsed at 488
nm excitation @mksEdAnIN0ess, eohipferhénry % OREAE VRO IDNG. 79ChRq By 2ed On @
FACSCALI BUR usi ng ]?%e program }n%elr{lQJE Bect on son) 8

GT SEQ ID NO:25 + 6 base AC SEQ ID NO:79. GT SEQ ID NO:25 and AC

SEQ ID NO:79 were hybridized by mixing the sequences (1:1) and heating for

10 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 33). Apoptosis was evaluated as
in Example 23.
Table 33

Induction of apoptosis in Jurkat human leukemia T cells

15

% cells in apoptosis
(positive for PS/A-V

% NuMA released
(untreated vs treated cells)

staining)
Untreated cells 4 0
GG(GT),GG 27 69
SEQ ID NO:25-(6 bases)
CC(AC),CC 6 9

SEQ ID NO:79-(6 bases)

GT(GT),GT + CC(AC),CC

SEQ ID NO:25-(6 bases) + SEQ ID

NO:79-(6 bases)

5

9

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 NO: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.



As shown in Figure 1, incubation of Jurkat T cells with 6 base GI' SEQ I D
NG 25 caused an 88%increase in cell fluorescence, indicative of an

i ncreasewao(/@ags) ;. 10 Exanple 25 |Induction of apoptosi BCBoapy/@ass can be
initiated by ligands that bind to cell surface receptors including, but

not limted to, Fas (CD95) and tunor necrosis factor (TNF). Fas-binding to
Fas Ligand and TNF binding to TNF Receptor 1 initiate 15 intracellular
signaling resulting in the activation ofgjcystei ne aspartyl proteases
(caspases). Caspases initiate the :}ﬁ;&hal rQf eol yti c cascade of apoptosis
execution associated w th nucl ear %n?&:\t ation, rel ease of nucl ear

mat ri x prot ei gAY/ Hoftfe 8y, 0bll Véaﬁé&@%h&%cﬁ&ﬁ&@dbb todd" human

| eukemia T cells (1 xffﬁ@f wer e ?J%cubat ed wwth 6 and gggg%)ﬁgTbase
sequences (Tabtigh GMACNumeﬂamoéed@ﬂWMé@wa&raﬁmp/deQB Table 32 %
NuMA rel ease fromJ T cells % NUVA, RELEASED
GTGTGTGTGTGTGTGTGTM %flf%rlfj??fglls BE PBW\%“%‘J’E'?%EJ&%‘S wE

GGGT GGGT GEGT CHHIEE] (¥Het Sderived Thrék3tid Omu Bk @dne biowc(ozzcmﬁ%) hlei

CCCGGT GEGGGT GEEGGT GEEGGTGRG: ( G5T) 4G3 139 SEOQ | D NO 3- (27 bases
GGGGGGGT GEEEEASTEankAreess! (IG?*‘F%T@GS XP776E Q?Flb‘bl‘l@mﬂ f prolifesation

GGGTGG GH( GT) 1 4 467 40
A shown 1 n TalTe 09 PoaRLAR TSP eRTTLF OR 1B Tables @be F@ﬁ%@%@{ﬁés
greater than %ldtedied rbglthme:ymmétryZﬂsihgmopmiuﬁE[@dhdb aOii Example 31 4.
Exanpl e 26 | nduction of a%%g (%%%% bﬁf base GI' SEQ | D I\D%ﬁ:cﬁ d 6 base AC
SEQ ID 5 NO RPPIRNKIfshiialated by v sy iemety é‘é‘lngsa‘W@?‘lé" fedfor 24 h
with 6 basgy GExahslebB NO 25, conplementary 6 base AC SEQ ID NO 79, and 6
base

Table 34

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 NO:67-(15 bases)

GTGTGTTTGGT 22 23 G0/G1

SEQ ID NO:81-(11 bases)

GGTTTTGTTTG 20 25 End SE

SEQ ID NO:82-(11 bases)

TTGTTTTTTTTG 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) Ile-(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,



GI' SEQID NO 25 + 6 base AC SEQ ID NGO 79. GI SEQ ID NO 25 and AC SEQ ID
NGO 79 were hybridized by m xing the sequences (1:1) and heating for 10 10
m nut es av06b@46:As controls, GI SEQ I D NO 25 and AC SEQ | BCNOAG®0146ET €
heated for 10 mnutes at 65 C (Table 33). Apoptosis was evaluated as in
Exanpl e 23. Table 33 Induction of apoptosis in Jurkat human | eukema T
cells %cells in apoptosis % NuMA rel eased (positive for PS/A-V (untreated
vs treated cells) staining) Untreated @gells 4 0 GEHGIN1 GG 27 69 SEQID

NO 25-(6 b CcC 9 SEQ ID. 79: (6 base GI(GI) 1GT + AC) 1CC
50 sto 1 NehsgmpATAS oF caspdde Y setTAb. b SREREY obtAslt BraseAnd s Tabl s
33, 6 base GI SkE@pIE) tHe dépradulionest sp@RuRsipforRin digkdtincihdi) lbat nyper eas

the conplenmentary AC SEQ |D NO 79 had no effect on apoptosis. Moreover,
hybri di zat i on bmitet, SEtrmpsne, 25 iand thic! sEanpls, theaptivatien oflenzegesT SEQ | D

NGO 25' s induct;’ngﬂldﬂ{ Bﬁ%ﬁﬁiﬁ{iﬁdgm.data 20 denonstrate that to be

effective, the sequenhces 0 € presernt invention nmust be single stranded.
WO 01/ 44465 PCT/ CAONH)IXKXD-GOCEGAeljgened cbndituttst dre gendrated dlyichemadal on, cel |

cycle arrest and.inductipn of apgptosis b - rich and AC-rich sequences
o vea 11 om NRUBERIE: Pk BHPBE DU PRAECIFY i FOURES & o dofheamigais
i ncubat ed wi t hpﬁe‘cfécﬁﬁ@iegeﬁ&ceﬁord ﬁﬁnﬁgﬁﬂfeﬁ%?e%téaeéép\(ﬁg stefe@ﬁhtfﬁkﬁ?gll'ﬂ% A gene

of Mycobacterium phlei (GenBank: Accessi'on Nunber X9977/6). | i on of
proliferation gwyp ¢amaistingdoHiWHLREVAERGCOIOKEN(SHQ NIDTNG: 84 )y INKasDHED3, cel |

cycl e, 21185t YBOQUSHER SR aL| B SHLRRIS KA BB T i 85 = 17
annexi n- V- | TGlagonuBleotide synthesized with a 5°-C, amide spacer arm and standard
amide-carboxyl water soluble carbohexiimide conjugation techniques (Guy et
al. J. Chromatography. B. Biomed. Sci. Appl. 706:149, 1998). Reactive
carboxylate and reactive amine groups are deprotected subsequent to
conjugation,

15 Peptide-GT (hereinafter, PGT) sequence constructs including, but not
limited to, NH;-YVAD-COO-GT; NH,-DEVD-COO-GT; and, NH,-
I(L)EXD-COO-GT are cleaved at the carboxylate function between D and the
GT sequence by enzymes including, but not limited to, caspases, cancer
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 can, for example,
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 washed,

25  fixed, permeabilized and incubated with an FITC-conjugated antibody that
recognizes the active form of the caspase (Pharmingen, San Diego, CA) using
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

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



10 Exanple 23. Table 34 Inhibition of proliferation, cell cycle arrest and
i nduction of apoptosis in Jurkat cells SEQUENCE % inhibition % of cells in
apopt osi wael/k46ycl e arrest proliferati on AACCACAAGCCCAAEBCTYCAOMD465EQ | D
NO 67- (15 bases) GIGIGITTGGT 22 23 O/ GL SEQ I D NO 81- 11 bases)
GGTTTTGITTG 20 25 End SE SEQ I D NO 82- 82bases) TTGITTTT I TFG 21 16 SM
SEQ I D NG 83- 11 bases) As shown in Table 34, SEQ ID NGs: 81, 82 and 83,
rich in GI, inhibited 15 proliferationggf, induced cell cycle arreﬁt in c
and i nduced apoptosis of Jurkat T  cells, ereas SEQ ID NO 15, rich in AC,
1 not i i by OF preapaEraRiib Rspide PRpikEued BF HieghlpG RaoRes MAlgeut DY nduce
apopt osi s of Jgideahilidle OPhitR caFb@GRARItAS] spRHbpIRIdRETRAIF ASPREFeIGHH vVat | on
by GT sequences 20 Caspases recogni ze 3 najor peptide substrate sequences:
1) Tyr-Val - A ef4pmYVAD, caspase-1, -4 and -5) (SEQ ID NO 84); 2)

Asp-d u-Val - Asp (DEVD, caspase- 2, % g'gld - (SEQ I D NO 85); and, 3)
Ile-(Leu)-G u-X- Asp (I (L)EXD, caspase&@®Ped? -10) (SEQ I D NO 86)

(Thor nber rys et dedivatidn of Bisphse TheGT SEQRIN KRBT 66,8998 ande8lupi 6L AGRTOgNI ti on
in a protein target 25 results in a limted and specific proteolysis of the
target as, in $aHeneSEAHMPIES7 WO 01/ 44465 PCT/ CAOO/ 01467 42 the

modul ation of caspaggy ]a&%ﬂ YeRkLEB &X’lﬁ %Q?@?}’]ﬁ%‘?for PSh whl’]ag’u%ig%g@%ut not

exanpl e, the degradation of structural pro argets inc
limted, to | aBEQSIDINO:4S; i1h tas¢ IGT SEEXEDINO;81t tbasactilNadfi 6T SEQelXynes

are generated By eReh it CLORAINGH2 oroses Lharobat SER 0 Sere. ar
sequence 0fo Of base CEFERIDNOM30{ASIETB A6 05 €U SEEEIT W66 8HH 43! Ha¥e
protected peptide selected fromthe group consisting of NH2- YVAD- COCH ( SEQ

| D NO 84), NH2ABE/BEQADONQ:SEQAUVRICagSBe 3r(d7 RRADACIAsCROHABET WindO. 87)
using an FITC conjugated antibody (Clone: C92-605) as in Example 28.
As shown in Figure 2A, 33 base GT SEQ ID NO:66 and 11 base GT
SEQ ID NOs:81, 82 and 83 each induced processing of inactive pro-caspase 3
15  to active caspase 3, whereas 15 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



10 oligonucl eotide synthesized with a 5 -C2 am de spacer arm and standard
am de- car boxyl water sol ubl e carbohexiim de conjugation techniques (CGuy et
al. J. Cwonratag aphy. B. Bioned. Sci. Appl. 706: 149, 19980T/CRe@Cl46V e
carboxyl ate and reactive am ne groups are deprotected subsequent to
conjugation, 15 Peptide-GI (hereinafter, PGI) sequence constructs
including, but not limted to, NH2-YVAD COO GI; NH2- DEVD- COO GTI; and, NH2-
| (L) EXD- COO- GT are cleaved at the carboxyl ate function between D and the

Gl sequence by enzy ifacl yudi ng, . but. not 1.imt 0 as S, capcer

met ast asi s- associ at gl%ﬁ%tnﬁﬁﬁ@i?ukg@mr sz lﬁ‘f’rﬁ’aﬁ:gtf_tﬁf V%gﬂﬁ'ﬁﬁ%ﬁ%@ﬁ Such 20
cl eavage resul §6Qi ID N® 25 el BRs&18fwdrbavasRsP IXewnh PRSIy A wikh Si@omence from
the PGI. The resulting increase in intracellular cas&gse activity can, for

exanpl e, enhaHEBESh@H Het spaiainieg of mdtMgflg hemeMhditbipdueitel, dgemMs in
ltid i b I k
Tntigeni o st i nafto i, SAIAEL 1eaGbodh 8la 35, TR ERRAAECAAL RS o o

cel | s are viasheshtent2¥ the tedte pes detehnined ¢Braifickdi 1 uhal. Sloskenh 7248,
FI TC- conj ugat e ti body that recognizes the active formof the caspase
(Pharm ngen, S i ego, CA) using the conditions recomrended by the

manuf act urer. Fl uor Rg{ENeE Qct pt | ' | yzed by
flow cytonetry on a FACSCAI(_:I UR V?&?%A%eﬁﬁg éﬁré@%@%@ﬁ ?%3%’?%n

Di cki nson). Al blet asalysis| J.ysate syea swixad watht lLaeatmlp buffer Jeteamnli ik dNature

colorinmetrically i ssa ase cl eava WO 01/ 44465

PCT/ CAQO/ 014671§{ﬁ§(§’c}998ﬁ§%§%3’3_ -‘1516@8&?\0@0;%?5 Jb&“‘&'oﬂﬁ}déﬁ SPOBIT RES col or
reporter np ecaidRdRo eath NARMAd B profins hvé‘r@@e%ﬁaﬁa élk@téphoresis in a . _
spectrophotonetrically at a wavel ength of 405 nm anple 29 5 Activation

of caspase 3 bl0%Glcaspaye) pr ndg% @B\RIYIsodBen dedecgbsudfate-pylyagdamidgednce SEQ
ID NO 67 Jurk T u ) I } pcubat for/2 h with 33 base
GT SEQ ID NO @S'E%%éa?séé%é?’%gé% ?@aﬁ%"ﬁb?%g"e&a i’l‘ﬁ'sol}' e sagrated No 66)

11 base GI SEQrofRitdOn8i2 dlbatdiotttd-oat 9PVEF Se@brideNERR] proldinloadimse GT SEQ

| D NO 83 (bases 23-33 of GI SEQ I D NO 66) and 15 base ACG SEQ I D NO 67.
Active caspaseWas peonitorsd bpdpnegau refhstainingipd dhemembrans) TC conj ugat ed ant i body

o : : i i , SEQ I D
(NQ ggeangg%iegg)seaé?h@Me%%%lo&%d %b@ﬁMkh't G 49 @ Wifh azlﬁ‘xffe:f'%opﬁﬁffngGT Q

1% Tris-buffered saline (2 mM Tris-HCl, 13.7 mM NaCl, pH 7.6, and 0.1%
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



SEQ I D NGs: 81, 82 and 83 each induced processing of inactive pro-caspase 3
15 to active caspase 3, whereas 15 base ACG SEQ ID NG 67 did not induce
processi mgoof/4d4pmct i ve pro-caspase 3 to active caspase 3. PCHEpAG@4E]
activation also was determ ned colorinmetrically as in Exanple 28. As As
shown in Figure 2B, caspase 3 activity in 33 base GI' SEQ ID NO 66 and 11
base GI' SEQ I D NOs: 81, 82 and 83 treated cells was 20 105% 77% 100% and
60% greater than that in control cells, g4hereas in 15 base ACG SEQ I D

NO 67 t ted | 3.acti i . i Ly t me as in
control rggl Ies. Cgaiﬁﬁggégglﬁﬁ ila Ifnt\;% oge mg%ag’ge rtgiltffr’r’s&?ﬁ WH’SNE% G?' ISEQ
ID NO 25 25 Jynkah-JOoBEIGTREGEE NB,-DHVE-V6IGG(ETIhG! adifnicBdowi th 6

base GI' SEQ I D NO 25. Cagﬁase 3 activation was determ ned colorinetrically
as in Exanpl eCEEGTAGG WIla- Y KAB-§(-AACACANGEECA ALt NVatD BEDFGO6 base GT

SEQ 1D NO 25 4r C 23% I LRAN, | | lLs. Exanple
3130 Acti vati Dty RGBT R N BB T OB A ECREARG CRMES wio

01/ 44465 PGIT/ CBadpald3and cabgasdUrdedvationcat deteshinedd a cel | s were incubated for
72 h with 6 base GI. I 1 25. . The l1s re washed 3X with PBS, |ysed
Wth 10 mm FEPES, T EADSROACT: ABLDEHGE BT s e BRI R 15
nM aprotinin, &£ i i r anad d protein
5 content of t%éeegl ﬂ%gqellt eﬁt\}nﬁgg%e g?ﬁln%gge?gggaé?o% 5633’1 lAng{is&ya%‘?gc?ﬁﬁedr.'n%f72: 248,
1976) . Acti vat mdctivesqapase 77 arastiPARBpase A valyzreasaNH,-Yaf ADt€A-AQGY®&Ler n bl ot

anal ysis. Lysa ' Wt [ ffer.(Laenmmii U. Nature _.15:680,
1970), shaken,b?ﬁ%@&@a@dlg%ﬁﬁgﬁf%%}é&ﬁq gt E%Q%F HPsessing Rhs 10
added to each inabveapid-dabFasp30fociciive WBHAsS 8 RAOFIRELLRY cBLRASE 7aABRIGSI S in a
10% (caspase) or a 17/% (PARP) sodi um dodecyl sul fate-polyacryl am de gels

(SDS- PAGE) at @asB#¥stant vol tage of 100 V for about 1.5 h. The separated

proteins were el ectm{%‘%h';%g "g{]ﬁ{?’ﬁﬁg?é%t{ﬁﬁ?ytﬁ@efOll&gl’ﬂglfg%ﬁitggiiﬁgﬁtoadi ng

was nonitored by Poncea nenbrane. ¥ ane was
bl ocked over ni thotiglat thdt Kasul ¢dspasebactivity wichih @aspasg cortdinilig cellsuhddiatesl sal i ne
(2 MM Tris-HC , 13 7 NaCl , ePpH 7.6, %nd 0.1% pol yet hyl enesor bi tan

monol aur at e (T\hEE’RFeQ?BO 98SRYSE AFHYARM Crlageqyenees from NH,- -COO-GT

15  constructs by proteolysis/hydrolysis. This results in positive amplification of
caspase activity (increased levels 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 ug/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-12

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 monocytic 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



m | k. The menbrane was washed and was incubated for 1 h at RT wwth a nouse
nonocl onal 1gG anti-caspase 7 anti body (Pharm ngen) (diluted 1:1000 20 in
TBST+1% B@Ap1/od6n t h a nouse nonocl onal 1gG anti - PARP ant pOD@dW®oo/§ids1 ut ed

1: 1000 in TBST+1% BSA) (Pharm ngen). 1gG bound to caspase 7 or to PARP was
detected with sheep anti-nouse 1gG conjugated to horseradi sh peroxidase
(diluted 1:1000 in TBST+5% non-fat dry m 1l k) (Pharm ngen). Blots were
devel oped usi ng an enhanced chem | um nesgence detection system 25 (ECL,

Amer sham Corp. , Amaré Mep}g@cnorf%gl‘%lpqmnin%u@&%gc c:;’lg.}k 1ag%ae Gr SEQ 1D

NG 25, induced processing tive pro casoas ) to active
caspase 7 (19-2( SEOHFNGRd active PARP to its inactivd 85 kD& dedradation

product. Exanpl ¢ Té}i(ﬂg ﬁj@,ﬁd;hbﬁé TI@ERQACK amplTTT cat Tofp o 43 pas
activation WO 0},44465 PCT/CAQD 01467 45 Jurkat bumnan leukema T cells are

i ncubat ed for 72-159-4IGUSEQID NOA}ARbase) (G GT) GG NH2- DEVD: CCR93Y( GT)|GG,

NH2- | EGD- 000 GHIGFPES(TRHSENANOSHS ressSCACAAGCCCAAC,  NH2- DVED- CO-

AACCACAAGCCCAAC | 81T TNHRGTECER GINPACKABRAGCCCAAC. 5 Cqspas#08 and caspase 7
activation are (aicaGTGnedTGNHSEMANCID (8 asesNHZ- DEVD- Gl angd
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NHZPYVAD- CO- ACG, T(Et}‘f‘b Q m%:ﬁ?“é Nbﬂlélm%ﬁeﬁx CO. Z{‘r dn n$~s Xinduyce
processi ng of 14 JIACTOTET G- SEAMNG 1402 basts) ve casgase B3 ®r of| i nactive
caspase 7 to actiTe@GTERSTRKY-(TG)ABEQBUNM7(@4 basant i ng tjo belbound |by t he
fol | owi ng hypot heRIGTGTGTGTETGTGAGUYDT SEQMINGIES@S basppage acisy1 Ly W thin
Cgapgﬁgecom g'mn'r@ﬁ%”r@réﬁ%ﬁ'cﬁbﬁm)‘; rb%QﬁS'N%‘J‘inéHase&) ase 2";\' xd : ng GT
sequ S .mu. ststhyargl ysi s.
This results in nn% armqufmgé? ;srg;fﬁﬁpégég B8l (Vn t%kfl ncrleased

| evel s of caspase 3 and caspase 7%)2;\Athl n the cells by the rel eased
caspase- activati ng &Fskawusntabe 3528p0.&, 33 14, hiland 1 $hassfGT gequences

production 20 1t r 1 X | s were incubated with
100 g/m  of eg{g e%?e?i f’gﬁg lscgggjté%@egr?gg@g&yﬁo%}m at 37C in 5% CQ2.

Pr oduct i on of 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




cytokines IL-6,
pg/mM in 100 |

ELI SA (Bivo®ous4ae; Canmarillo CA).
conpl ex and free p40 subunit.

I L-10,

I L-12,

| L-1 beta and TNF-al pha was determ ned in
of culture supernatant using the appropriate comrerci al

The |L-12 ELI SA nmeasur espoODCA0l/HE2 25 p70

Results are expressed as the "fold" (x)
I ncrease in cytokine production by treated cells conpared to control

cells.

THP-1 human acute nonocytic | eukema cells were incubated with 2, 3, 6, 9,

was determ ned (/%

Cyt oki ne productH
TIL-6 TG -(TQ
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TGTGTGTGIGIGT- (
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nmonocyti c | euker

and CGT sequencé<

determ ned (Tablte

nonocyti c | eukerf
IL-6 TGIGIG T(

12, 14, 15 and 18 base Gl sequences and 4gr oduction of the cyotkine 1L-6
I J 05\ —30 Tab! 35 \\O 1/ 44465 RCT/ CAQO/ 46
KA E P 1 purmn acute moROCYHe FV'E%*Laéﬁﬁéfj SEQUENCE
i) ﬁ( B th(’m ases)—2—7— 1To=8 1oradfny N 5172
T ,EQN?D S (6hases—= Oi:s\i n\JIrGTé‘_g’E(ET)S SEQ I D
568TEGG.GalTe) GECSE IVNB5 NO— {79 Thasgs] 3 4 X
GIGTGIGIG ( GT) 4G GadFddLildTiéat %5%5 X [GTGIGTET - SEQ I D
TG TX-TTETR B SETbR0:46GT) 6 SEQ 1[0 NG 34- (12 bggsey) 1.3 X
QACREHAABTNAA ISeq ANdarses) 1.0 [X eI GJGIGHLGIG ( GT) 7G
tEEEs)CAGH),0C SEQGIOMGRETGTGIGIGT- (TG .8 SEQ TN 17- (18
GIGUEEIGEGCIGHER T GEQIGNORISEQ | D N@. 18-4.18 bhasen)sx2.|8 x As
shown in Tabl e 3ATGIATAT(GD.AX SEQIDNA:3015 and 18 bas48xGl|sequsdrces
AGGTGA-AQGAN GANSER I N3yt oki ne {1 | - 61.9%5 THP- #9%uran acut e
HGAGIGA-GAGENEA] PEQIDNQ@3 with 6 [hasel 88T | AG 588G |GG, AGT
L T AGLLE] OE0dP ORI cytokines L1202 and3ix-§ was
UG-Ge(ED,G PN He or oductli-on-B% THE. 1198%0an acut e
G.G(L,Cucr n%%(} STl cAcry Adacs 1L9xs CEQ 1 1L-12
'%%%%E G~ SEQ Q365 TN 20x T 9x
&T‘CH}T N TC SEQ IINO:37"" 2.2x 12.9x
CGGTGC-CG(GT),GC SEQ ID NO:38 0.2x 6.9x
TTGTG-TT(GT),GG SEQ ID NO:39 0.0x 6.6x
GGGTT-GG(GT),TT SEQ ID NO:40 -1.2x 14.0x
GGTTGG-GG(TT),GG SEQ ID NO:41 3.3x 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(GG),GG SEQ ID NO:44 0.0x 15.1x
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

5

10

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

base sequences.

Table 37

IL-6 and IL-12 synthesis induced by 6 base sequences

Fold increase

IL-12 synthesis

IL-6 synthesis

SEQ ID NOs: SEQ ID 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),

A-6 (SEQ ID NO:75), A-7 (SEQ ID NO:76), M3 (SEQ ID NO:77) and Alpha



GTGTGI- GT 3 SEQ ID NO 10 2.2x 5.0x TTTGIT-TT TG, TT SEQ I D NO 23 3. 5x
4.9x GGTGEGGG TG, GG SEQ ID NO 24 3.7x 6.9x GGGTGG GG GT , GG SE | D NO. 25
2.3x 3. 1WO W I@HeS - TT GT ,TT SE ID NO 26 3.5x 5.3 AAGTAA- BAT/GR0/MACSEQ | D
NO 27 6. Ox 12.8x CCGICC-CC GT ,CC SEQ ID NGO 28 3.8x 12.6x TGGITG - TG GT

, TG SEQ I D NO 29 4.1x 10.5x ATGTAT-AT GT , AT SEQ I D NO 30 4.8x 9.8x
AGGTGA-AG GT ,GA SEQ ID NO' 31 1.9x 4.9x GAGIGA-GA GT , GA SEQ I D NO 32 1. 8x
5.8x GGGICT-GG GT , CT SEQID N033 1. 2)9183 1x COGTGG CC GT GG SEQC|TDGT
NO 34 O Ox 10. EQI 1.9x 21.3%

1CT SEQ I D NO XSE@F@ ég af?'é%ﬁ"ﬁ? aé?vat? eell§ p N@élfa@OE% efol. gy
CGGTGC- CG CT |, §¥a. FECAIIIOR3S $3- 24, 69629 ﬂﬁﬂ%uﬂﬁacu@ﬁn%yh@ 1Dedda O OX
6.6x GGGTT- GG GT ,TT SEQ 1D NO 40 -1.2x 14. X GG TT, GG SEQ I D
NO: 41 3.3x 16. s Wemn@ss@emm@memsme@@smd pBRICEGr 66 CC GG

SEQ I D NO 43 | O Ox 15.1x GGGAGG GG
GAQ, GG SEQ I D mﬁ%i?%‘f %% 6%&‘@@%@?%%@ | DNO 46 2.3x 9. 8x
TTAGGG TTAG , GG SEQ I D NO 49 2. Ox 6. 7<abk 33hown in Table 36, 6 base GI, AG

CG GG AGr and CGI . sequences jncreased THP-1 cell production of the
cyt oki nes IL-12 a@ﬂOIF‘EeBmdu?*é%EY§H Pslivgraan acute mpeoqyfig lewkemin eslls| L- 12 and

| L-6 synt heswmmwmhpm S

i nduced by 6-base—seguences—old—inerease——12 synthesis] syt hesi s
SEQ | D NGs: Sﬁﬁé G&&CATGS\C?CC%G%GCB]' 32, 33, 34, 35, 6 )?:8, 39 ;10 44,
45, 49 GGGGCTTCTTGCACTCGGCATAG SEQ ID NO:69-(45 bases)

BCG A-2
AAAAGAAGTGGGGTGCCCCCAC 1.6 x 39x
GATCACCAACGATGGTGTGTCCA SEQ ID NO:70-(45 bases)

BCG A-3
TCCATCGCCAAGGAGATCGAGC 1.7 x 25x
TGGAGGATCCGTACGAGAAGATC SEQ ID NO:71-(45 bases)

BCG A-4
ACCGATGACGTCGCCGGTGACG 09x 1.8 x
GCAACACGACGGCCACCGTGCTG SEQ ID NO:72-(45 bases)

BCG A-6 ‘
ACGAGACCACCATCGTCGAGGG 2.1x 39x
CGCCGGTGACACCGACGCCATCG SEQ ID NO:73-(45 bases)

BCG A-7
GCCGAGAAGGTGCGCAACCTGC 0.5x 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)
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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



> 2.0 and < 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, 360 0B¥4465 40, 41, 42, 43, 44,45 BCG deri ved sequencesP&F/B8A(GE@T D

NO 73), A-4 (SEQ ID NO74), 1o A-6 (SEQID NO 75), A-7 (SEQ ID NO 76), M
(SEQ ID NGO 77) and Al pha WO 01/ 44465 PCT/ CA0O0/ 01467 48 1 (SEQ I D NG 78)

are reported to activate NK cells in vivo (Kataoka et al. Jpn. J. Cancer
Res. 83: 244, 1992) THP-1 hunman acute magocytic Ieukem' a cells were

i ncubat ed vvlth ase B(%\(‘@der uen s _and go ion of th

cyt oki nes I L- l(f 9rpthzo asd B‘F‘eo% SPARC 8PPk ne

production by Jﬂdﬁ’uéndmtﬁf&m aaokifie I]D-m,@%é%'d@tehﬁiﬁlé@(fl"@ol@%g s SEQUENCE T IL-12
TIL-6 BCG A-1 AAAGAGGGGCATGACCCGGTGC 1. 9x TCTTGCACTCGGCATAG

SEQ I D NO 69- (45 bases) BCG A2 AAAAGAE@@@@G'TGCCCCCAC 1.6 x 3.9 X

GATCACCAACGATGGTGT QILD (45 bases) BCG A- 3 .
TCCATCGCCAAGGAGAT “951021 ‘QIYQQIZS TlrmanerueEoReeinlcukgmiagels | p
NO 71- (45 bas *SS)EQ@ENCE\- AL,L,u-\lu-\L,bl GTGACG 0. 9X [{crbask
GCAACACCA PACCGT LTS SEQ TD NO 7Z2- (45 Pag®@bopiEsker A O] PHOSPHOROTHIOAT
ACGAGACCACCAT (GEGROIBE Y G bibesy U X _CUCCGTGACALBACTOURT UG Sk 1 D
NG 73- (45 bas¢SEQBISOA phosphedeArpAIbEsBEEANCCTGC 0.5 X N D.
CGGECT GGCCACCGAGINGARTEET)s S]E@SIBSD) NO. 74 (45 bases) BGG M3 -0.2x
ACGCCGACGT CGT CREQH-RO10 phasphedigsteg phosphoyothi ACCGCCAACGCAACGE SEFQ 1D
) [ RTTGT -TT(TG), TT (6 bases) 3.5x 0.1x
NO 75- (45 basg Q ID NO:23 phosphodiester; phosphorothioat
GGTGGG-GG(TG)IGG (6 bases) 3.7x -0.1x
SEQ ID NO:24 phosphodiester; phosphorothioat
GGGTGG-GG(GT),GG (6 bases) 2.0x 0.0x
SEQ ID NO:25 phosphodiester; phosphorothioat
TTGTTT-TT(GT),TT (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).



BCG ALPHA- 1 CGACTACAACGGCTGGGATATC 1.1 x 2.1 x AACACCCCGGCGITCGAGIGGTA SEQ
| D NO 76- (45 bases) As shown in Table 38, 45 base BCG derived sequences

m ni mal | woonesensed THP-1 cell production of IL-12 and | keBCAMQoEEBND| € 34
I nduction of IL-12 production by phosphodi ester and phosphor ot ot hi 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 WO
01/ 44465 PCT/ CA00/ 01467 49 (phosphorot lsigpoat e) as the nonbridgi ng atom on

t he phosphate groups and production oh,gge cytokine I1L-12 was determ ned
(Table 39). Table 39 IL-12 production Bf M8-1 human acute nonocyti c

| eukem a cells SEQE mﬁh?ﬁ- gﬁgﬁ gﬁ?f’gﬁgg%g
TGIGIG (TG 3 (6 basqgs%ogx - 0. XHPEEQ : %@% poth) p odi es ewrgﬁ)é
phosphor ot hi 0ja$EUESPETGT- (GT) 3 (6 bases) 2.2x -0.2x SEQ | DchN@se 10
phosphodi est ef 6. BOE (4. BRE G I ggen-afph( Bage) 1/tTd) (6 baseps) 3.5%00. | SEQ
| D NO: 23 phos ‘Y6 bpdsphor ot hi oat GGTGGEG G TG), GG (6 bases) |3. 7x
-0. 1x  SEQ | O 6l0.Q4.GB068aGHI. 6G56 (oxygehaspitasea 2 spadul iisaotGG- G @) , G (6

bases) 2. Ox Q@ 3)SEQ | D NO 25 phosphodi ester; hos hor ot hi oat

TTGITT- TT( GT)}; y asesp gy _ O | x _SEQ | D NO 26 phosphodi ester; | pho
phor ot hi oat | 5bG‘£’S L OO OG- &ryeen aipathete] 23§ wifiratouyy| f ur O2Kom
(phosphor ot hi oﬁ&%lj@rﬁ_@ba@gnbri dgi ng oxygen atom (phosphodi ester) on the
phosphat e gr oUFZ & T35 L G GG (ST RABhse W STRERAE oo THP=T g

production of| dabe3ld. 1 human”acut e monocytic teukenmif cel I'S wer¢
i ncubat ed wi thSE) IDIND:Ixa@®asés] SEQ | D NO 25, havi ng either| an oxygen
(phosphodi est |eG)5.@T.CaGSGHGH(QIT)1GeGs; (oxygen atom: base 2,3,4,5; sulfur atom: -0.1x

base 1,6)

SEQ ID NO:25-(6 bases)

GoGGoToGsGo - GoGs(GoTo)1G:Go; (0Xygen atom: position 1,3,4,6; sulfur -0.1x

atom: position 2,5)

SEQ ID NO:25-(6 bases)
GsGsGoToGsGs -GsGs(GoTo)1GsGs; (0xygen atom: position 3,4; sulfur atom: 0
position 1,2,5,6)

SEQ ID NO:25-(6 bases)
GGG TsGsGs - GsGs(G:T5)1GsGs; (sulfur atom: position 1 to 6) 0
SEQ ID NO:25(6 bases)
*Note: “0” represents an oxygen atom and “s” represents a sulfur atom on the phosphate

group

As shown in Table 40, substitution of a sulfur atom (phosphorothioate)
for a nonbridging oxygen atom (phosphodiester) in 6 base GT SEQ ID NO:25
resulted in a significant decrease in THP-1 cell production of IL-12.

Example 35
10 Stimulation of cytokine synthesis in human peripheral blood mononuclear
cells

Peripheral blood mononuclear cells (hereinafter, "PBMCs") were
isolated from 7 healthy humans by Ficoll-Hypaque (Amersham Pharmacia
Biotech, Baie d’Urfée, Québec, Canada) by density gradient centrifugation of

15  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.



(phosphor ot hi oate) as the nonbridging atomon the phosphate groups and
production of the cytokine IL-12 was determ ned (Table 40). WO 01/44465
PCT/ CAOOMIQ 46444650 Tabl e 40 1L-12 production by THP-1 hunpeT/@ant/@4emdnocytic

| eukem a cells SEQUENCE* | NCREASE GOGOGOTOGOCO DCGo( G, To) 1&0Go; (oxygen
atom base 1 to 6) 2.0 SEQ ID NO 25-(6 bases)
GOGOGSToGOE0 ADGo( G To) 1&X0CGo; (oxygen atom base 1,2,4,5,6; sulfur atomO0.1

base 3) SEQ I D NGO 25- (6 bases) GOGoGOTSEPCo- G, , Go( OTS) 1G0CGo; (oxygen atom
base 1, 2,3,5,6; sulfur ato 0.2x base é%)]& Q I D NO : 25-(6 bases)

GOGOGSTSGo GO DGo( G TS) 1GoCGo; (oxygen base 1, 2,5,6; sulfur atom 0.5x

base 3,4) SEQ ID NO 25-(6 b@@&&m&g@@fﬂﬂ%mx@@l@@m) 1X0G5; (oxygen
atom base 2,34 5. _sulfur _atq hbase 1 _6) SFEQ 1D NO 25-(6 bases
GOGSGoTOGSGO | SHEENEHY0) 1G, Go; o‘i« om HpQJSIt on -9 4 6 sdkfr -[0.1x
atom positioph 2,5) SEQ I D NOJ2 BC’% %TDCS@S“C; eG, |( ETBYReE Ge
(oxygen atom | position 3,4: SLIf"Ef" 0mea g mgany/-D6) §l§gng/ D
NO. 25-(6 bases) GMMMIDL'D\:D- %"ﬁ_ .0 l.dJiIl puigw_ ia to
6) 0 SEQID h@% bapks)) *Not ems'i9>h BD1 591 " RYBBN gt oM 4] §> O
represents a L nhg/cné:n‘ b ?g;dmmz 5 AQI (;I‘}%Ah’\ i 3 /I gé
substitution O? &DE&; u (pég roth té‘? F or1-y* br| daP xygen
at om ( phosphofPg L{{q b%sesgac D MF35D resuft%ehlin BHiPi clant
decrease in THRSIGLEG! product|i op4ef 1 9 L- 1212.1Ee¢e&.ml b 32 +/-04 44+/-53

SEQ ID NO:13-(12 bases) (0.9-4.5) (2.9-20.8) (0.9-1.9) (1.2-15.0)

GT(GT),GT 1.1+-02 2.0 +- 1.5 1.0 +/-0.1 2.0 +-1.1

SEQ ID NO:14-(12 bases) (0.9-1.3) (0.9-4.9) (0.9-1.2) (0.9-2.6)

TT(TG),TT 1.0 +-0.1 11.8 +/-9.0 1.0+-0.1 1.1+-03

SEQ ID NO:23-(6 bases) (0.9-1.0) (1.3-25.6) (0.9-1.1) (0.9-1.6)

GG(TG),GG 0.9 +-0.1 15.9 +/- 14.9 24+-29 23+-16

SEQ ID NO. 24 (6 bases) (0.9-1.0) (0.7-37.1) (1.0-7.5) (0.9-5.5)

GG(GT),GG 1.0+-0.1 20.9 +/- 18.0 116+-12 | 132+-115

SEQ ID NO:25-(6 bases) (1.0-12) (1.6-50.0) (9.9-13.2) (1.0-26.8)

TT(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) (0.5-21.7) (1.0-1.2) (0.8-4.5)

AA(GT);AA 13+-05 9.6 +-173 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)

CC(GT),CC 2.1+-138 10.4 +- 13.0 1.0+-0.1 5.9 +-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+-01 33 +-42

SEQ ID NO:29-(6 bases) (1.1-2.8) (0.8-33.8) (1.0-1.1) (0.8-12.7)

AT(GT),AT 1.1 +-02 46+-44 1.0 +/- 0.1 13+-02

SEQ ID NO:30-(6 bases) (1.0-1.4) (1.6-14.4) (0.9-1.1) (1.0-1.6)

CT(GT),CT 12+-03 53+-3.6 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 +-04 75+-938 1.0 +/-01 14+-1.1

SEQ ID NO:37-(6 bases) (0.9-1.6) (0.7-27.0) (1.0-1.1) (0.9-3.8)

GG(TT),GG 3.2 +-30 7.8 +-12.8 1.0 +/- 0.1 49 +-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 3.5+-39 11.8+-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 15 +-09 149 +- 102 12+-03 2.5 +-2.0

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 71+-94 21.0 +- 147 17 +-16 7.0 +-12.5

SEQ ID NO:44-(6 bases) (0.8-17.9) (4.6-42.0) (0.9-4.6) (1.3-35.3)




10 Stinul ation of cytokine synthesis in human peripheral bl ood nononucl ear
cells Peripheral blood nononuclear cells (hereinafter, "PBMCs") were

i sol at ed Wwoomiddeheal t hy humans by Fi col | - Hypaque ( Aner shapCBicanoeasa

Bi otech, Baie d' U fee, Quebec, Canada) by density gradient centrifugation
of 15 whole blood. PBMCs were incubated wth 6 base GI, AGI, CGI, AG CG
and GG sequences and production of the cytokines IL-1 beta, IL-6, IL- 10
and 1L-12 were determ' ned V\D 01/ 44465 sBCT/ CA00/01467 51 Table 41

WtOki ne pI‘Od Nz “u“ml R N cu:mu:l\m:c 1 eta 11 B . 1n || 12 f0|d
i ncrease: fold é@)}%ﬁ; H{? “’8% gé asedF gan G%%;]n

+/- SD nean H (6b?39 ( anae L a ae e)Jranqe) TIG
1.2+4/-0.4 8.3+¢'G(923)1§Gl. +/ - (.112?‘/7% 2| 615-83E®6-2 D] NGO %! base% +£0888-[1. 5)
(1.2-37.0) (0| ‘@EQLIDl’jO'QGI(GGaSG‘)G Gr-6D) 1Gr 21 g )1 65 9014, (2 _@ 161047/) 0.1
4.04/-6.3 SEQITD NGO 10-(6 bases) (0.9-3. (0.8-39.1) (0.9-1.71)

0.9-18.1 TA TG 4TG 4+ - 1+/6 +/ | D NG
(13 (12 ba)ses)GEO 29 % §}?‘°¥V§ 1§ (6 isg ‘éi' %fﬁz CiéToff}} Cﬁ%@*}dﬂfé%q
1.14/-0.2 2. O+eylefved 11Q:ré2(sed Hmilar?PQM(/J zell podudhida bﬂh@'@ytokﬂre@ i2- ll%f%es)
(0.9-1.3) (0.9-4.9 1.2) (0.9-2.6) TT(TGITT 1.0%/ -0.1 11.8+I-

9 (0.9
1.0+/-0.1 1.1 Hy-6 d)Ls gEtjh NQ 23- (6 bases) (0.9-1.0) (1.3 25.6) (0.9 1.1)
(0.9-1.6) GG(TG)lGGO 9 +/- 0.1 15.9_+/- 13%.9 2.4+4/-2.9 2.3+4/-1.6 SEQID
NO. 24 (6 Bases) (0.9-1.0) (0. 7-37. 1% P35 5y 7 (0.9-5.5) GE G 1GG 1.0
+/- 0.1 20.9 +Cytokife QyritheststBy chidpdrdedperiphetdl Boodbadridc bl 281( 6 bases)
(1.0-1.2) (1.6-50.0}) (9.9-13.2) (1.0-26.8) TT(GD), TT 1.5+/-0.9 5 8+/-8.0
1.0 +/- 0.1 1.6+ - 1°PBMGspeerepsdlgsed drons4 healghy) ciimpgozees ps mpExamnle 2.
(1.0-1.2) (oO. A4/~ 2.2 SEQ
ID NO 27- (6 bggg’g)@ T RS ﬁéslﬁé&ba ?%hyéas% e 1%11 ‘%:8( 1CC 2.1
+/- 1.8 10.4 +and (013 srqncmces/mdcp:ad@n@n/ofm EytoBHEs [D- 1IMOI R4 2(hdSENES )

(0.8-4.1) f 131§a w%s ((iélterrnmeclle'l"a{)% 491)30 0)
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+4/-1.3 13.5 +/- 8.9 11.3 +/- 6.9
SEQ ID NO:9-(6 bases) (1.34.1) (2.8-21.1) (5.3-19.5)
GT(GT),GT 4.0 +/-2.1 14.0 +/- 8.5 12.9 +/- 6.4
SEQ ID NO:1-(6 bases) (1.8-6.7) (3.0-21.3) (6.5-19.6)
TT(TG), TT 1.5 +/-0.6 12.9+/- 8.2 9.0+/-55
SEQ ID NO:23-(6 bases) (1.0-2.4) (2.7-20.1) (4.1-14.4)
GG(TG),GG 294/-1.5 143 +/-9.1 11.9+/-7.0
SEQ ID NO:24-(6 bases) (1.3-4.8) (3.0-22.5) (5.8-19.8)
GG(GT),GG 25+/-1.5 13.5+/-8.4 11.7 +/- 6.7
SEQ ID NO:25-(6 bases) (1.4-4.6) (2.8-20.8) (5.9-19.6)
TT(GT) TT 1.4 +/-09 12.3 +/- 8.5 7.5+/-4.6
SEQ ID NO:26-(6 bases) (1.1-2.1) (2.5-20.1) (3.4-13.1)
AA(GT)AA 2.1+/-1.1 13.2 +/-8.2 7.9+/-3.9
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 13.3+/-84 10.3 +/-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+/-20 13.6 +/- 8.8 12.4 +/-7.3
SEQ ID NO:29-(6 bases) (1.6-5.9) (2.9-21.9) (6.1-20.8)
AT(GT),AT 14 +/-04 10.7 +/- 7.0 59+/-33
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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 IL-10 IL-12 TNF-alpha
fold increase: fold increase: fold increase:
mean +/- SD (range) | mean +/- SD (range) mean +/- SD (range)

TG(TG);TG 1.1+/-02 10.6 +/-4.2 14.3 +/- 6.3
SEQ ID NO:9-(6 bases) (0.9-1.3) (5.6-14.3) (6.2-21.2)
GT(GT),GT 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)
TT(TG);TT 1.0 +/-0.1 6.7 +/- 3.6 44+/-3.8

(0.8-1.0) (3.6-11.7) (1.3-9.5)




TATO1 TG 2.3+/-1.3 13.5+/-8.9 11.3+/-6.9 SEQ ID NO 9- (6 bases) (1.3-4.1)

(2.8-21.1) (5.
NO 1- (6 haeGer)4463. 8-

3-19. 5)

6.7) (3.0-

TT(TG 1T

TPAT/BAL/OL467

12.9+/-8.2 9.0+/-5.5 SEQ ID NO 23- (6 bases) (1.0-2.4) (2.7-20.1)

(4.1-14. 4)

bases) (1.3-4.8) (3.0-22.5) (5.8-19.8)
11.7+/-6.7 SEQ I D NQ 25-(6 bases) (1.4-54.6) (2.8-20.8) (5.9-19.6)

GT(GT)1GT 4.0+/-2.1 14.0+/-8.5 12.9+/-6.4 SEQ ID
21.3) (6.5-19.6)

G TG 1GG 2. 9+/-1.5 14.3+/-9.1 11.9+/-7.0 SEQ I D NO 24- (6

G GI)1GG 2. 5+/-1.5 13.5+/-8.4

TT(GT) 1TT 1. 4p 5—7F—5+—4—6—SEO+HDNO-26—(p—bases—{I+—3-2. 1)
(2.5-20.1) (3 %Eqﬂqﬁﬁ éﬁh AA 2.1 +/- 1|1 13.2+4/-8.27.9+/-3.9 SEQ ID
NO 27(6 bases @g}@% zg 8t 19. +/(m1 6- 1P. 0) 11.2GG(4®T) 1GC 3.186/+-348
13.3+/-8.4 10 DNG24-Gpeyep D NO. 288 basps) (688, 7) |( 2. 8(77R04)
(5.0-15.8) TGE@OE6 3. I+7-2[ 0 1}304;7+d1-8 8 IZ. B 7-4.73 JEQ IPsNJI539-(9
bases) (1.6-5 SBQM@eQ(bb&)es)w 1- 21008)) AT| GT 1565T16]5)4+/-0. 4 >-186)- 7. Q
5.9+/ 3.3 D PH A4S PCTH CAOPI O1#ET 0;,3 SFo—H “9.3,, go—{ebasesy{-—2-4.9)
(2.5-18.6) (3 5%26_@;95%) 1CT ‘(al(é 13, z 9 12| 4+/ % 3_%4') SEQ|I D
NO: 36- (6 baseg) @u -704 7()-1Q 6) i(‘T)1T(‘.’~z4+'-26 4.1
+/- 10.0 11. 46T | D.NO 3709 8- Ghases) (174+728) (2] 4- 280 ga 1-{19. 3)
GE TT)1GG 9. 1 gAQier“(lg' 02579 0. 0% W+/-7[ 3 &RIU4D NO [41( 6L
(3.0-20.3) (2/€c®@3)0F (7.7 +/| 231.2Y-0.CF AA) 1Q36.19/-34 - 8.|9 15146+/-310. 6
14. 4+/-7. 1 SE¥EQID NERBb(s6s) bases 0.1 BA6- 22| 7) ((22-81—226 6)| (8. (3-623.69)
GX CC) 1GG 13. bféwhH Pg1o- L 77 -| 1021 4 P77~
(4.3-26.7) (2 &@@ﬁdzs((%b&eé? 3) «@C{QG) 1CG 11;625+5 1 1. 1+14éLQ9
13.84+/-6.5 S r\lnl\n44 (6 ”:xcnc\ 41 3) £2 l:_o\ (7. 6-21
0+/-1.9 69+/-47

GG GA) 1GG 9. 9¢ ?(T((gmbrwgsr’ (%bases) 10. 7(?.044.54’/ -6l 9 (5.6-8.5) (2.2-13.4)

CT(GT),CT 1.0 +/- 0.1 10.7 +/- 4.6 153 +/-3.6

SEQ ID NO:36-(6 bases) 0.9-1.1) (6.2-16.4) (11.2-19.8)

TC(GT) TC 1.1 +/-0.2 10.0 +/- 3.8 14.7 +/- 3.1

SEQ ID NO:37-(6 bases) 0.9-1.3) (6.3-14.1) (13.7-19.1)

GG(TT),GG 19+/-1.5 11.5+/-59 14.1 +/- 8.2

SEQ ID NO:41-(6 bases) (1.0-4.1) 4.3-17.2) (2.5-20.7)

GG(AA),GG 1.2+/-0.2 119+/-54 16.5 +/- 4.5

SEQ ID NO:42-(6 bases) (1.0-1.4) (5.9-17.1) (11.4-21.2)

GG(CC), GG 1.0 +/-0.2 11.7+/-4.8 16.9+/- 3.5

SEQ ID NQ:43-(6 bases) 0.8-1.2) (6.2-16.4) (13.9-21.1)

GG(GG),GG 21+-1.0 10.7 +/- 5.6 13.9 +/- 8.5

SEQ ID NO:44-(6 bases) (1.1-3.5) (3.7-15.9) (2.0-20.9)

GG(GA),GG 1.1 +/-0.1 11.9 +/-4.5 16.7 +/- 4.6

SEQ ID NO:45-(6 bases) (1.0-1.3) (6.8-16.0) (11.6-21.5)

GG(GO),GG 1.2 +/-0.2 11.0 +/-4.4 16.8 +/- 4.1

SEQ ID NO:46-(6 bases) (1.0-1.4) (6.3-16.1) (11.9-21.8)

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.

breast tumors

Example 38
Effect of 6 base GT SEQ ID NO:25 of 6 base GT SEQ ID NO:25 + 5-
Sluorouracil and of 6 base GT SEQ ID NO:25 + tamoxifen on MCF-7 human



SEQ I D NO 45- (6 bases) (2.6-23.1) (2.9-26.9) (7.9-23.0) GH GO 1G5
4.7+/-3.4 15.8+/- 10.4 14.1+/-6.6 SEQ ID NGO 46-(6 bases) (1.7-9.3)

(3.0-26. 3y0(B443621. 7) As shown in Table 41, 6 base GI, AQICT/C&N)/01A&G CG and
GG sequences increased chi npanzee PBMC cell production of the cytokines
IL- 10 and IL- 12 and TNF-al pha. 5 Exanple 37 Cytokine synthesis by rhesus
nonkey peripheral bl ood nononuclear cells PBMCs were isolated from4
heal t hy rhesus nonkeys as in Exanple 3%s5 PBMCs were incubated with 6 base

GI, AGI, CGI, A e a raducti o f the cytokines
|L-6, IL-12 andGTNCﬁé(?%g;h‘b%@ ng e?r:]?glfgrr E?‘g' e‘ﬁ%‘?"“ﬁﬁ? %830yt oki ne
production by xéiegtfisRIRUE mmmme&smnﬁ& drbdil@‘deﬁNEtoaégnﬁ fold

increase: fold increase: fold increase: nmean +/- SD (range) nean +/- SD
(range) mean +f 1&mice.wdyy PcgmapiiTmice reetive saling g@ewznchaecsm@ 3 SEQ

DNO9-(6 Db 6, 1GL. 1. 3+/-0.1
T dﬁg%@@\:p@:}@ jop %“éée rgéeég‘ilfe%“’igé‘%‘r‘)"tféc% gi%‘ps‘i 1.6)
TT(TG 1TT 15 O-+hide. réc&ive fa&no&ll\ltgl 3gr8u125 gmil:e €ecdive-61tasd %SEE?_E/DDSGW b5 Sé oag
PCT/ CA00/ 01467, 54 S D) ase
14.5+/ - 5. 4 SE%“?fB“N@ d%’/“ﬁaéf@?}ﬂszcf“@ @aﬁ% S)G'Q.LI(P BP:357+ tamexifpn.

GNnN,GG 1.0 +
(101 1) (5.5 her o Webhy, B yedufents diemice are ShARCRMAG ATk BARET ) |
SEQ | D NO: 26- (@Etmag) @Ilmm llmB:)e h(a2¢ Gaean@s)t tirhoBm3ssd groupAR Gy )uidkﬁxnﬁlc?%1 2314)
6+/-2.6 6.0+ ases
Z:C(ET) Toe 3. 1 uhavg 1Bssy Gmpy et Hhaer Wqén$e)a§éér?‘t9$@%gg(%‘°5§§%% (Sfo 9-1.2)
(6.2-14.2) 10 9. fani? ngss than groups 1, 2,.3 and 4 mice.

Example 39
Effect of 3 and 6 base GT sequences and 45 base BCG A-3 sequence on
LNCaP human prostate cancer tumors
LNCaP human prostate cancer cells are implanted subcutaneously, as
15 xenografts, in male nude nw/nu mice. The mice are divided into 5 groups of
10 mice. On day 0, group 1 mice receive saline, group 2 mice receive 3 base
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
SEQ ID 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 5 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



T GTN1TG 1.1+/-0.2 11.1+/-4.2 16.5+/-2.7 SEQ ID NO 29- (6 bases) (0.9-1.2)
(6.5-15.7) (14.0-19.1) AT(GT)1AT 1.9+/-1.4 6.0+/-1.9 6.9+/-4.7 SEQ ID
NO: 30- (6 waeesies 1. 0-4.0) (5.6-8.5) (2.2-13.4) CT(GT) 1CTPAT/RAM/01467 1
10.7+/-4.6 15.3+/-3.6 SEQ I D NO 36-(6 bases) (0.9-1.1) (6.2-16.4)
(11.2-19.8) TC(GT)1TC 1.1+/-0.2 10.0+/-3.8 14.7+/-3.1 SEQ ID NO 37-(6
bases) (0.9-1.3) (6.3-14.1) (13.7-19.1) GXTT)1GG 1.9+/-1.5 11.5+/-5.9
14.1+/-8.2 SEQ ID NO 41-(6 bases) (1.0-s4 1) (4.3-17.2) (2.5-20.7)

GG(AA) 1GG 1.2+/-Q0,2 11.9+/-5.4 16.5+/-4.5 SEQ I D NO 42-(6 bases) (1.0-1.4)
(5.9-17.1) (11?%@2?‘%5‘“‘19@@{0(‘:@}‘?&;@ etermine. 28 pnice have .W%‘.‘%‘O SEQ ID
NG 43- (6 basespabd) ofbups 2%3 (45 52nd & 1ftike hdvd 18ss3dmbr masdthsihidp 12miks/ - 1. 0

10. 7+/-5.6 13.94/- 8.5 'S Q D NO 44-(6 bases) (1.1-3.5)°(3.7-15.9)
(2.0-20.9) G GA)1GG 1.1 +/- 0.1 11Bxample4? 16.7+/-4.6 SEQ I D NO 45-(6

re o) 41 Sg 1 b K cPlbnichlec ceityinds o paiteliheagadherent s ddles < 4,0
shown in Tapl eCélls inGhbaggonetial ArdwthGShhse 46 treaiedavith BROMAKISTE6A, GOicr eased

rhesus nonkey PBM: cell praoduction of the cytokines IL- 10, [L- 12 and
TNF- al pha. 5 EXRRS seaugnéssriadhe doserangsd w/mipto) 108 Wénb §orod4-¢2 heyes. GT SEQ

I D NO 25 + 5- . i & 5 i.fen on
MCF- 7 human bfrdélg@{l&?ﬁpn%ér 1sp r@%féa%ogjiggiaé%r%%%gg@&sgaw %S?ran
breast cancer beflbw cytamétrypdmareapedtosistbyanacranisbindimg or darMArralets, GTh f emal e
nude BALB/c mge. Jhe mce are divided into 6 gr.oups f 10 m ce. day O,
group 1 nice ré?‘elqg °§?chﬁ%‘,lueQF?ﬁJ'ﬁﬁ’g”hPr(?g%‘?@tb%’\}%‘H%e °Sgs°é( C%Ta"S‘ESQanNQ 25,
group 3 n ¢e I REABEEOPRERIiM thcdldtOmesy Rflilines.group 4 5 mce receive
tanmoxifen, group 5 nmice receive 6 base GI' SEQ ID NGO 25 + 5- fluorouracil

and group 6 mice re8ell)anice hagrngutcERneesNom® colorpatakichmger celbflines 4 weeks
of treatment, Iixjaetrégt&fa withCsating rdrfévﬁﬁcﬁ-f@%ageuﬁq{ dl&l,séd or GG sequences,

having anti-cancer activity against human colorectal cancer cell lines in vitro.

Mice treated with 2-20 base GT, GA, GC or GG sequences, having anti-

15  cancer activity against human colorectal cancer cell lines in vitro, show a
significant reduction in tumor mass compared with mice treated with saline.

While the invention has been described in detail and with reference to

specific embodiments thereof, it will be apparent to one skilled in the art that

various changes and modifications can be made therein without departing

20  from the spirit and scope thereof.



determ ned. G oup 1 mce have the nost tunor mass, groups 2, 3 and 4 mce
have | ess tunor mass than group 1 mce and groups. 5 and 6 m ce have | ess
1o tunor wass444bmn groups 1, 2,.3 and 4 m ce. Exanple 39 Bff/eavo/@is6B and 6
base GTI sequences and 45 base BCG A-3 sequence on LNCaP human prostate
cancer tunors LNCaP human prostate cancer cells are inplanted

subcut aneously, as 15 xenografts, in male nude nu/nu mce. The mce are
divided into 5 groups of 10 mice. On day O, group 1 nmice receive saline,
group 2 mce rgeei,v.e 3 base SEQ ID NO 8, group 3 mce receive 6 base GI
SEQ I D NO 25, o‘ﬂ?}r‘h mce receive 6 base AG SEQ I D NO 45 and group 5 m ce
receive 45 base BCG A-3 SEQ ID NO 69. After 4 weeks of treatnent, the mce
are sacrificed and tum)r 20 mass is determned. Goup 1 nmice have the nost
tumor mass, group 5lni ceA BAMBOSiteR, ¢amPHisinaYs 2t 19ar0 drase’ O §eQfhd gr oups

2, 3 d4m le 41
Efact of 3 CYRLE SIEBRuclelTR (Bachck WleBER tRin tnd Bioni PheSand0 P! £ 45
murine T | ynphad y);.e(l”II §x)araeGkTI;D}J a(ﬁE@@nI(G&E)%U&@nbﬂh(ﬁn)nmwﬂﬁ&{b are

divided into 6 rou 1 .mce  receive saline,

m.
group 2 mce r¥%8& x§n aééwt%gﬁwqqéleandgima@wg@ between L @ng pase
SEQ I D NO 25, gzqqﬁd%d}bgﬁe 5Ieﬁgfev&5 @sb@§gr7ﬁ§5 SEQ ID NG 45, group 5 mce

recei ve 18 base GI SEQ I D NO d group 6 nice 30 receive 27 base GI SEQ
ID NO 1. After 4weeks of treatrrent the mce are WO 01/ 44465

PCT/ CAOQ 01467 56 facrli.hced anc{ uroy mals det er m ned. lgarou m ce
have the npst tunor © §ompQsition of Llaip T, ?}ﬁﬁedn ECARCINE LLPtWED ¢ ynpr

mass than ¢rougndll bazes. Exanpl e 42 Human col on cancer cell lines are

mai nt ai ned 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 O .tg/nml to 190 |/ I

prol i feration is megsuregh% %410%(21‘)1{2?%?’ WheF‘%}h eé{l(raéés et‘k'%en%l
cytonetry and apbltbses by annexi n-V bi ndi ng or Nul\/A reI ease. GT GA &C
or GG sequences inhibit proliferation, induce cell cycle arrest and 10

i nduce apoptosis in the colon cancer cell lines. SCID mce bearing

subcut aneoys human gol or ¢gd @(Lmﬁ%ﬂf(ﬁlrofféﬁilln 3, Rfein the sequence is between 2

and 7 bases.

5. A composition, comprising a sequence selected from the group
consisting SEQ ID NOs: 7-18, 23-47, 50-66, and 81-83.

20 6. The composition of claim 5, wherein the sequence is selected
from the group consisting of SEQ ID NOs: 7, 8, 9, 10, 22-65, 70-75, 79 and

80.
7. The composition of claims 1 and 5, further comprising a

25  pharmaceutically acceptable carrier.

8. The composition of claims 1 and 5, further comprising a

chemotherapeutic agent.



are treated with saline or with 2-20 base GI, GA GC or GG sequences,

havi ng anti-cancer activity against human col orectal cancer cell lines in
vitro. Maeel/tsented with 2-20 base GI, GA, GC or GG sequpaT/€apo/biayi ng anti
15 cancer activity agai nst human col orectal cancer cell lines in vitro,

show a significant reduction in tunor mass conpared with mce treated with
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(GXTy),,b, (TyGX),,b, a(G,Ty)"b, a(TyG ,)nb, 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 nore
As, Cs, Gs or |Is. 210TheAamﬂ)oxisiwheminafconipaﬁitimlpompésiu;m2ttdné0bemﬁénce is
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antinetabolite
the cancer cells and production of cytokines by immune system cells.

15 11.  The method of claim 10, wherein the sequence is between 2

and 15 bases.

12.  The method of claim 11, wherein the sequence is between 2
and 10 bases.
20

13, The method of claim 12, wherein the sequence is between 2

and 7 bases.

14. A method, wherein a composition comprising a sequence
25  selected from the group consisting of SEQ ID NOs: 7-18, 23-47, 50-66, and
81-83 is administered to an animal having cancer in an amount effective to
induce a response selected from the group consisting of induction of cell cycle
arrest, inhibition of proliferation, activation of caspases and induction of
apoptosis in the cancer cells and production of cytokines by immune system

30 cells.



agent and an hornone antagonist. 5 10. A nethod, wherein a conposition
conprising a 2 to 20 base 3'- OH 5'-0OH synthetic oligonucl eotide
(sequencayoselhaei ed fromthe group consisting of (G, Ty) PCT/CAY@R) 1457,
a(G,Ty)n, a(TyGX)n, (GXTy)nb, (TyG ,)nb, a(G,6 Ty)nb, a(TyG )nb, wherein x
and y is an integer between 1 and 7, nis an integer between 1 and 12, a
and b are one or nore As, Cs, Gs or Ts is 10 adm nistered to an ani nal

havi ng cancer in an anmount effective toggonduce a response selected from
the group consisting of induction of cell cycle arrest, inhibition of
proliferation, acti g@:ti ohhemetherhakelgimardd. whdrein thenseghergssprosélscted  t he

cancer cells angnPhedsiy @hsiling bt SEQRS NOk: TBLIIEI (5916376815, 99 akd 11. The
met hod of cl ai 10, erein the sequence Is between 2 and 15 bases. 12.

The net hod of aim1ll, wherein the sequence is between 2 and 10 bases. 20
13. The method of claim 12, wherein the sequence is between 2 and 7 bases.
14. A nethod, wherein a conposjtion conprisi ncﬁ?a sequence 25 selected from

the group consistind®of Sheymehegef claims 10and1 34, whersen the,ipdugtionef 5
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wherein the cytokines are selected fromthe group consisting of IL-1-beta,
IL-6, IL-10, IL-12, and TNF- al pha.

18. The method of claims 10 and 14, wherein the cancer is selected

15 from the group consisting of a primary carcinoma, a secondary carcinoma, a
primary sarcoma and a secondary sarcoma.

19. The method of claim 18, wherein the cancer is selected from
the group consisting of leukemia, lymphoma, breast, prostate, colorectal,
20  ovarian and bone cancer

20.  The method of claims 10 and 14, further comprising a

pharmaceutically acceptable carrier.

25 21.  The method of claims 10 and 14, further comprising a

chemotherapeutic agent.

22.  The method of claim 21, wherein the chemotherapeutic agent is
selected from the group consisting of an antimetabolite, an alkylating agent

30  and an hormone antagonists.



18. The nmethod of clainms 10 and 14, wherein the cancer is selected 15 from
the group consisting of a primary carcinonma, a secondary carcinonma, a
primary sadoomeeand a secondary sarcoma. 19. The net hod obPCTiCabmmils]
wherein the cancer is selected from the group consisting of |eukem a,
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method, wherein a composition comprising a sequence
10 selected from the group consisting of SEQ ID NOs: 7-18, 23-47, 50-66, and
81-83 is administered to an animal having cancer in an amount effective to

treat the cancer in the animal,



