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CG C, CM GA G\, GW M" MR NE, SN, TD, TG . Publ i shetft June @p@hout
international search report and to be republished upon receipt of that
report. For two-letter codes and ot her abbreviations, refer to the "Quid-
ance Not esVWsh)1@##$8s andA bbrevi ati ons"appearing at the b@gTiCADIHef of each
regul ar issue of the PCT Gazette. V3 "D (54) Title: THERAPEUTI CALLY
USEFUL SYNTHETI C OLI GONUCLEOTI DES d' (57) Abstract: The present invention
provi des a conposition and net hod conprising a 2-20 base 3'-CH, 5' - OH
synthetic oligonucleotide (sequence) sellected fromthe group consisting of
(G'Ty) (Ty&)R — a(&xTy)5, a(TyG) (GTy)"b, (TyG)"b, a(G Ty)"b,
a(T5Gx)"b, wherein x and y is an integer between | and 7, n is an integer
between 1 and 12, a and b are one or nore As, Cs, Gs or Ts and wherein the
sequence i nduces a response selected fromthe group consisting of induction
of cell cycle arrest, inhibition of proliferatiodn, activation of caspases
and induction of apoptosis in cancer cells and production of cytoldnes by
i mmune systgmcells. 11 June 2004 WO 01/ 44465 PCT/ CA00101467 1 5
THERAPEUTI CALLY USEFUL SYNTHETI C OLI GONUCLEOTIDES to FIELD OF THE ,

| NVENTI ON The present invention relates to an oligonucl eoti de conposition
for the treatment of cancer. BACKGROUND OF THE | NVENTI ON 15 Cancer is an
aberrant net accurul ation of atypical cells, which can result froman
excess of prol i TEHERAPEUTICALIMUSEEUR RYNTHETEC IOGONUCDEGTEERDI nat i on
of the two. Proliferation is the culmnation of a cell's progression
through the cell cycle resulting in the division of one cell into two
cells. The SomajfoELIplOFSHSE IRVENTIOKe cell cycle are Go, Gl, S, & and M
During the Go phase, cells are quiescent. Mpst cells in the body, at any
one time, are in thi g'ﬁ%Prﬁﬁeé‘? mErtion gelaten o ag oliganpeleotidegampositien fsihe ng t o
signal s to divi geamphosteamet.he RNA and the proteins necessary for DNA
synthesis. During the S-phase (SE, early S-phase; SM mddle S phase; and
SL, late S-phase) the cells replicate their DNA. 25 During the & phase,
proteins are el ghafieGRAUND OFaRE AV ENTIoN cell division. During the
mtotic (M phase, the cell divides into two daughter cells. Alterations
in cell cyclé progre€enashioarcabeniant agtlacoumdation efatypieal cels uvhicli cam

Sl T T T
combination of the two. .
Proliferation is the culmination of a cell's progression through the cell
cycle resulting in the division of one cell into two cells. The 5 major phases
20  of the cell cycle are Go, Gi, S, G2 and M. During the Gy phase, cells are
quiescent. Most cells in the body, at any one time, are in this stage. During
the G, phase, cells, responding to signals to divide, produce the RNA and the
proteins necessary for DNA synthesis. During the S-phase (SE, early S-phase;
SM, middle S-phase; and SL, late S-phase) the cells replicate their DNA.
25  During the G; phase, proteins are elaborated in preparation for cell division.
During the mitotic (M) phase, the cell divides into two daughter cells.
Alterations in cell cycle progression occur in all cancers and may result from
over-expression of genes, mutation of regulatory genes, or abrogation of DNA
damage checkpoints (Hochhauser D. Anti-Cancer Chemotherapeutic Agents
30  8:903, 1997).



30 8:903, 1997). 11 June 2004 WO 01/ 44465 PCT/ CAOCO 01467 2 Unli ke cancer
cell's, nmost normal cells cannot proliferate indefinitely ddé t&"® pl8dess
termed cel lul ar senescence. Cellular senescence is a programmed cell death
response |waxiagisso growh arrest of cells (Dinri et al.pcPcacooibért| . Acad.
Sci. USA 92:20, 1995). DNA danage, exposure of colon, 5 breast and ovari an
cancer cells to toposionerase inhibitors and exposure of nasopharyngeal
cancer cells to cisplatin are reported to prevent proliferation of these
cells by induction of senescence (Wang € al. Cancer Res. 58:5019, 1998;

Poele et al. Br. J. Cahketandtt &ils, 1% hormaY 'aéiwahﬁot%bm@m@in@%mfé are

pol yani oni ¢ sequences that are 10 internalized in cells (VI assov et al.
Bi ochi m Bi ophydue Agta puorgss tesmed ggliylar sexaseense; @eﬂuhag@nmcmpna@ are

reported that bb%&%&f dlVeRhh r[f%oﬁgé%a%hfg t@%&&ﬁgaﬁm%@eﬁk mllj‘l@{ i ol Chem

372: 333, 1994) eC| I c cellular protel ates et al.
274: 26369, 1999)’r®n atl pAegdle §¢if USArﬂi’oZ{baB%)r &Mdm&ragmcunneeafeblonal Eur .

J. Bi ochem gSZbgeggt’ glgo%g)laﬁ Qaﬂcgwéelﬂ% Yo B 81:10&1@1%?&% lﬁ?'%é(éfﬂs \(; Pe%géﬁugg L

Synthetic 27 base sequencés con érmunts of
thym ne (T) (ohaagp}mgﬂmgat caheerGEHS to mb;éatm are mepioste® tol prevent proliderdtionvher ei n

t he nunber of basgs caggi ante e | . r..J. B oche 252: 207,
1998), are repon&'ﬁs‘aﬁ?HF Rﬁl'%q"; HESS?’“’EE‘A%% effagi ICEP?‘?H@"S'b{#éBéauence
speci fic bindi ng998pPaeléﬁtai4DBrducma:rsqw,qpm')n, whereas GIn, wherein the 20
nunber of bases is <§ ar e r%E ed {0 be'\!{fgactlve a ai nst Eancer cel |
lines (Morassutti yithetiqy ol ?‘H%%de%r?de YERRHHE E%“"fsilt at fityHo) . Two
synthetic Glgri ﬁherﬁmz@@nueémcmﬁﬁ& &bl 1Biodkich. Boghes.e8ctiM 197:93, 1999)noal kyl
nodi fications are reported to formGquartets that bind to nucl eolin and to

i nhi bi t prol i f ePERNEHF Jreonurieatideg g reporisd dhat Bindesglegiively to muclely agids Chem  2s
274: 26369, 1999 wadiee Eyﬂhﬁ% l3¢2 93@49%)@%%@&@%@9&%@(@%@& flaving a

sequence identical to that of the mammalian telomere repeat sequence, is
reported to inhi-gel Sﬁ%ﬂﬂi 3@%@5%&%?)%?%@@1%11“41%]9%@ Seapgienteat vitro and

in vivo (Mata gt k.5 BREhGR! 25200P! 1988) tﬁ’ﬁkﬂﬁﬁlﬁgfgilferall%ﬂof‘@a%cerjcgﬁg ). However,

the synthetic 6 base TTAGGG phosphodi‘est er reported to have no anti - 30
tel onmerase détivity Sysshebie %ﬁtbasel\mqger@ns cwa?lmglguahmwe(@omﬂ Vi@iabley 44465
PCT/ CACO 01467

apoptosi s, and oaloolo%hfh ?@’ufﬁ]ﬁ 05&?%10?@ ?rng"ﬂfé}gl Al %:_g@ %g }%a‘{ ygrom ¢

| eading to cell wﬂielaﬁhthe(lm,mbfm oftbasds. is G20 (S84gpikihe eﬂ.ﬂ96Euﬂ..€IVBhEherA Cel |

by 323 hot D RRLRbG, B rEOnBE MEnif Bl B calS bl BAQTF g ey 20t o' 2o

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



5 changes that include condensation of nuclear chromatin, Hm?hri n &93
nucl ear disintegration, plasma menbrane bl ebbing, and the fo [Ria!

menbr ane- bound apoptotic bodies (Wllie et al. Int. Rev. Cytol. 68:251,
1980). A nwioaauddésss hal | mark of apoptosis is degradati on BETACAG/@ed? ' s
nuclear DNA into oligonucl eosonal -l1ength fragnents as the result of
activation of to endogenous endonucl eases (WIllie A Nature 284:555, 1980).
Caspases (cysteine-aspartyl-specific proteases) have been inplicated as
key enzymes in the execution of the | ate3stage of apoptosis. The caspase
famly consists of a ' ot eases.
Al the caspases coFte g?ﬁ% ligﬁé&eﬁgy II[ﬁllmaﬁ&eﬁi](e %@%ﬁﬂ@({e ?I%ﬁ%%%ggt&f

pent apepti de 15 aaéb? ﬂEomS!SelﬂdmeISfthf(@@ﬂ@eﬁV igitiagi patihvvays l@dinghy sell deatla

1366: 139, 1997) S S tive
proenzynes t hat are ac 1%5 Eﬁ? ]P@gi;e\nfer‘{g{et eﬁéégg%%%e‘?%ﬁ As%’%gﬁesésf I C

cl eavage sites @Gahatve &liu&rcdeblhrproce& clpdnyserizad thg cﬁﬁﬁthﬂ:Bﬂnprphﬁﬂfg)cabr as

i nactive enzynes,t hat ui tio Wi, t h ul at or cul es for

hctivaton (& onhies thit il &G dtan B nitics) esfonsBe S FBakeen -

addi tion to theinuclead éisintegerion! phikma mManase dledbig) awcbtheefdmmanoraefi vation

and proliferation gf Band I hocyt e [, cy ma tio during

i nfl ammation, i ﬁlet??c{fr fizi'f’?égp‘bg % g%’ﬁilmt ai. E ﬁt‘i'(rr¢ ?é@ lhr opoi esi s

S\?dhl n devel 0pma980)ofA ilr_ﬁ}tﬁulﬁihm&na&faﬂﬂﬂbtoﬁ@ ifdegrddatidiCeN the agl'slngucie'élm 2000) .
th respect to ynphocytes, caspase 3 |s proce e uring

activation of qu&‘@@%“"a‘i?a‘”ﬁ?l‘le'éﬂ fragmentsyag the tesult ehactivation pf “5ng

CDA5SRO  (+) pubgldcefdus EndomiBlBRey twsllic Al aManat 284:555) 10é03p. Med.  190: 1879,

1999). Moreover, stinulation of T |ynmphocytes by mtogéns and by
interleukin-2 is assgﬁmwdcwﬁt@ws asp@rtwlaipp@ﬁcwt@qq@s)élagq)b@@ lpmﬂlnm@ and with

30 cleavage of BA Shecbion bittre Jdhe slBEUPRlopiodR: 986) . Witk
11 June 2004 WO 01 444 5 PCT CA00/ 01467 o cyto |n S, caspase 3
activity is necé‘@@éﬂ)onﬁlé?sOtfhbleaséfm@l@latqdﬁmebl?aSMlmatee‘t#STAﬂMh@hocyt es
(Posmantur et al, pgggg %Bk% AT oIl ssmg and
mat ur ati on of the pr o- | amra %ryé‘f% S&ﬁ& e%oph 16 ( ?ang et al.

J. Biol. Cham amvelsiMnotiiQ@B))lenWthchsmeBmphys &cmrmbrléﬁplﬁﬂﬂ).s A caspase
activation is |rI11vo gyt ooes s .re ulation an has heen,shown to
nodul at e GATA- 18 F\ru IQ%LF‘ ?Seaéﬁ 198 3sJpagiye rogRevapes fhat are 3gBVated Ur at i on
of erythroid pl’e"clltfv&ﬂg %leé@fgel\ml’ch@aseeﬁpeallfm d}&hmgeesxt@QIC&&ﬂ G. H8&)im. Cyt ol ysi s
is the conplete_gQ artla on of a cell and is .10 nedi.ated by the
i mrune system Rd?f? SR {13&% 13%#?32%"%&’%%%@? RLEAITS 2posistion v e

nol ecul es that iwith tg@latdp modécAled Fbr hdtivatiGl St@mﬁékteoéﬂdlles.l Biély (Chknes,

I ncl ude, but are not |imted to, |nterleuk|n(IL) 1, IL-1 beta, IL-6,
20 274:8359, 1999).

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

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



I L-10, IL-12, and TNF-al pha. IL-1 beta reduces bone marrow cell_ sensitivity
to cytoreductive drugs, 15 to radiation and to in vitr tUHAST pur gi ng
with drugs in autol ogous bone marrow transplantation (Dalnau et al. Bone
Marrow Tr aweplases 12: 551, 1993). 1L-6 induces B cell dirCr/€aeniuett i on,
stinmulates 1gG secretion (Tags et al. 3. Exp. Med. 166:967, 1987), induces
cytotoxic T cell differentiation (Lee 20 et al. Vaccine 17:490, 1999),
pronot es negakaryocyte maturation (Ishibashi et al. Proc. Natl. Acad.

Sci. USA 86:8953, 1989) and functions bo#h as an anti-proliferative factor
(Mori et al. Bia&B&ito BitORRMScasRRS 3 is Aeces&BPfor tekeRase gk angy of f et

al . Biochem Soc.. Trans. 25:270, 1997: Takizawa et al. Cancer s. 53:18,
1993: Novi ck et agfivatedyl lypiphecytesPostmghy etald Eap. Gelldkes. 249:302019982aud i ve

factor (Ckanoto : S 141 ’ _gﬁ%ﬂ% . Int. J.
Cancer 72:149, {(g%%@l &@g&gﬁé;ﬁﬂ %ﬁ?ﬁatﬂoéaﬁ{:ﬁegégos : gt,oglé%&knﬁéu et al.
din. Cancer Rierlepkindi6AZhaos)al.f b BiclaGhem. 27811144, 1998)1 OVith repert to t he

ef fectiveness o I ' . t U el Kauffrn et.al. 3.
ot her - 32: R0SGEE rishes i b PO R b R0 Hlion 4.0 v 7
cel | responses bad been sldwraio. mddubanGATAl-1, akdigled:Sbgull X0fy) protéih chugist fagH04 WO
01/ 44465 PCT/ CAQQ 01467.

5 JL-12..alone and in conmbination wth other
cyt oki nes, pronBieRaRFAtionaf Arufirdid, Prreussers (,eyl?%’éla’r%(fli M@goﬁﬁgsecreti on
of interferon-gassm. IL- 12 is reported to have anti-cancer activity (Stine
et al. Annals NY Aca erry . Of %%i ence 795: 420, &996; _Chep et al._ Journal of
| mrunol . 159: 351, 19571 [ Gasamplets ar pastial desirpetipn gt agealh 98d ion of
specific cybol yiediatel- by fieliamyirRSsysteRG t Av@¥dtedmaéro € ahd ll,'ﬂdnb%'tes( NK) cells
and induction of the anti-angiogeni¢c proteins IP-10 and M G TNF-al pha

causes necr osi sPEduEG,picactivdeleclesgihatinclude, dut ang patdimited tomyépkings. 9: 158,

1991), sensiti Ze§tokaidsghcl®, bt 40 nS@MARed fof AtirRhkiA THNIHCE betal § BPOPL OSi S
(Kimura et al. Cancer Res. 59:1606, 1999) and protects bone marrow
precursor cel | sl -tReand TPt antineopl astic agents (Dal mau et al.

Bone Marrow Transpl ajjt.jpeldreances b o i t ti-cancer
t her api es, whet her _dlllr ect ercfﬁt%cs iﬁdﬁ%??ﬁ%%%ngg@gﬁé}e%ﬁ@ét , 1hhibition
of proliferdéiofe radiation aidbie iofviteppton sels purgmgorithsdrizgainzauicdogons boidee i nune
system have pr d ate f | i cal igations.
Many of these tﬁ]\é?g‘ﬁv}gasﬁglfdéﬁlﬁﬁ%w%}agnc?%gr 3?(%3,1%% &S %ﬁﬁ?l%iﬁt adver se
side effects, ré3t in devel opnent of drug resistance or

ther e 15 a cont  nui ni-faRRCed Sl Slierb ot Himtles 60 Sipfinattabact that
induce cell cychk JaExgMed. 166867 498 DEinkbces cybioRictT gulldifréehidtion L&
20 ctal. 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).



cancer cells, activate caspases in cancer cells, induce apoptosis in cancer
cells and stinulate cytokine production by imune syst 1% 2089wWRrRY OF
THE | NVENTI ON 25 The present invention fulfills this need by providing a

conposi ti GRg opdsyTet hod conprising a 2 to 20 base 3' - OHpchicabdhsynt heti c
ol i gonucl eotide (hereinafter "sequence") selected fromthe group

consisting of (GXTy),,, (Ty&)n . a(Gly),,, a(Ty&)., (GIy)"b,
(TyGx) nb, a(GXTy)"b, a(TyGx)"b, wherein x and y is an integer between 1
and 7, nis an integer between 1 and 12,5 a and 30 b are one or nore As, Cs,

Gs or Ts, and wher eillrl_g%e oseaaggnce | nduces ﬁihltjﬁ J?ﬁ 2004 VO 01f 44465

PC s/ CA00101467 6 Yabpdiig a0d il Corabinghotl yith bnet @“B%?ngf"ﬁ‘ﬁ? Bf

i nduction of cehatesgtivhefiukegtes and iMdunbistthosecrztiop vbinteiferontgadma, gLt i vat i on of
caspases and i nduction qf optasis in .canger cells_an r odycti on of

cyt oki nes by in%ffe’eg‘p??éﬂ?g‘?lqn TcagmeB?fﬁ’bthgﬁ“l?n&@‘Ln%?’faéﬁdlﬂg‘%Fag‘gﬁhence and a
phalr n’gceut i Cﬁl | yf Sﬁ;xﬁ!é@@ﬁiﬁb,l E96aChéredt al.SToachal of Eﬁ:ﬁﬁrﬁﬂiff 159:331, 29y7yal ]

i ncl udi ng a hunman avin ancer in,an anpunt, _effectjve to treat the
cancer in the aficigie lﬂlfg"’t ﬁ%‘i@&b?&%ﬁ&ﬂ‘aggiﬂﬂﬁﬁ*’?%&“&&gmwoaﬂe% he
sequence to i ndu@Ratel bf axtelabkillef @SK) celisniii HhducHb®lof bRy Adil MBiogaGe | vat e
caspases and induce apoptosis and in cancer cells and to stimlate

cyot ki ne  pr oduB¥ofss S}OI g- systemcell s addresses a long 10 felt

unful filled need in TRE-alPdicadbes AEdr8sifBlsdHdOMMIRSPRRer SRR tiedHas henef it for
animal s, including humans. Accordingly, it is an object of the present

i nvention is toBlie 8d5% 199bhsersitizeorrngprocehis th sympe igrdistipa-indiced eat  a
di sease in ap aghdPdsis (HisduesleN@l. aCakteFRBs, 55140601 08y MR B6fect@fbohbie present

invention is to provide a conposition_and_ nethod effective to treat a
cancer. Anot her TgBpw®recyrsos ¢ells fpmdbanflectsof autingpplastic pgenty Balrepu ehalc onposi t i on

and nethod thapchdWiiaew TSERASRENCS1 (beagl | s. Another object of the present
invention is to provide a conposition and 20 nmethod that induces cell

cycl e arrest in cel | Bowevennspstanriop grtcanti-eancarhesppies ovhethen\dingetedto i s to

provi de a conposgigt, ﬁ;;gpet 4 i | : .1 N cancer
cells. Anot her g@}%@?og?g% e pa?lggélh{ﬁgﬁlﬁ\bgg%gﬁer@h’t%&%%IS?%@B@%%%rrposi tion
and net hod 16 hatr stishilgsionof hediimuae spsteon hae preveh $o bPlsssAhat ddequatdifoect of t he

D or i eration oftii ebPERK, Vsl FARRRSCrRR 8RBl dldinell i Pon" o
to provi de a cospguificentcudvesasiderefférts reshtitin dexdlopesntpbadig sesistince oel | s.
Anot her - obj ect gl LN REGSEH aldWEBA; ol Be Rbtdafle @ composi tion and
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 (GxTy)n,
(TyGx)n, a(GxTy)s, A(TyGudn, {GxTy)ab, (TyGxnb, a(GxTyab, a(TyGy)nb, wherein
x and y is an integer between 1 and 7, n is an integer between 1 and 12, a and

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



30 nethod that induces apoptosis in cancer cells. 11 June 2004 _WO 01/ 44465
PCTI CAOQ 01467 7 Another object of the present invention islt8UBRoeP8d a
conposition and nethod that induces apoptosis in cancer cells independent
of Fas. AnwiOenr4b] ect of the present invention is to pr@CrdacaEoteeposi tion
and nethod that induces apoptosis in cancer cells independent of TNFRL. 5
Anot her object of the present invention is to provide a conposition and

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

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

met hod that i nduggs,2REBLES rom! the g@ﬂ@%ﬁﬁhk%ﬂmmh&?gs Rédénal

1/CIP. Another object of the present invention is to provlide a conposition
and 1o nethod t Hbitiemeiaselifeistion. getivatipmoteaspases andlindictiomiefapaptesis inof

pismkda. - ANOL EindBDefE bndlrolfiioRbES Hkines BY blafilsysBul @uer Ovi de a

conposition and et at 1 nduces apoptdsis I n-cancer cells independent
of pl6', 4. Anot her Abjpemposifiont ltemprisisgna sequeetiad a phaomarentically a

conposition and d.that. i S opt osi s, i.n cancer, cells i.ndependent
of baspase 30 1 accRRpRcaiRlis aRHRGREROR SRk, iRGARE B, BriEL e
conposi ti on andcamvet hiwdcnt dradurit ndfectiee ap oo thes camer ndler anigdal.s Tidependent
of TGF-beta 1 receptor. Another i.ect .of the esent ipvention.is to
provi de a conpogil?’ﬁpgﬁeiﬁﬂﬁs“ﬁ%‘?w%ﬁ%totfWaﬁ?@é@cgh’oﬂg‘b‘&°§ iHOEAHEST cells

i ndependent of hhibiDpeliferfionl ptvitkedisases sidtildice afypesis aafl id B@cdcegent
invention is to ovi.de. a conposition anpd, nethod thaltl i hduces apoptosis in
cancer cells i nﬁ’gc{)@r?amat%‘fyo ?Fd?’?é"élf‘%? &Wmeﬁgflﬁ‘é’? . es@ilofghe present
i nvention i g9t Ofgl @fififle@nEATR A% théddéhl aRglandBblHAEs idialporaltinéadmTocaspases
in cells. 25 Another object of the present invention is to provide a

conposi ti on andanimeisnipgludingthumans. vat es caspases in cancer cells. Another

obj ect of the presenpcidpimplyl msiaﬁobﬁcpspmleg%senmmmw Bghe Jret hod to
treat an autoi nmune diseasé. 11 June 2004 01/ 44465 PCT/%AOO’ 01467 8

Anot her obj ect e¢mpesitionrand appthadrpffeativedn treat a disgase i aeanimalpinsbdingion and
method to treatyg, lynphoproliferative disease. Another object of the
present invention 1s to provide a conposition and nethod to treat an
i nfecti on. 85Anot her Apbtheraibjesf ofttheepreseatinmention istotpravides ascopipogpitiovamdke a

conposi tion and  hethed fo.treat an inflammation.
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.



Anot her object of the present invention is to pr O\iildguﬁecggg?si tion and
net hod to nodul ate T- or B-cell activation. Another object of the present
invention is to provide a conposition and 10 method to nodul ate progenitor
cel | mat urwibigeMd46inot her obj ect of the present inventi onPCECAW/@BEVI de a
conposition and nethod to nodul ate erythropoi esis. Another object of the
present invention is to provide a conposition and nethod to nodul ate
transcription factors in cells. 1s Another object of the present invention
is to provide a conposition and nethod That potentiates the effect of

ot her ther apeuti ¢ a0RRbheQbidkebf the prAGE HFEnBRIES oriad oo RERtnd Mvent i on
is to provide a conposition and nethod that potéentiates the effect of
chenot her apeut i enethigdibas inducesapertpsitinl cancer cellgdndependensjof £as.of t he present
invention is to provi f.1 ] . { .entjates the
anti-neoplastic eff e!é%l&g% @%?%P%hg&ﬁﬁ%? ﬁnéir%gcl) ] g’%ﬁ%#ﬁ %ﬁlggéllﬁ

i nvention is tomsthedithkt inducesmpoodis inrcavaed cellyindepahdedtaf TSFRTUI at es cyt oki ne
production by cells ek stem Another object of..the present

i nvention i sgt o pr ov%%th% % e%?ﬁ%%mgﬁﬁenr%o%sota pf%é&as(foln?ﬁﬂ’ﬁlgf’%g“qobl bet a
production by ceateti®ddiiat irdecdsmpoptesisinstmmr cells indepdrident ofpf3p21.0f t he present
invention is to provide.a conposition and nethod that stinulates IL-6
production by cel |'s SFOPHS egrﬁe?‘gmvemlﬂﬁbsttﬂé’wv%%W@F‘Wﬂ@%resent
invention is tonpteditee irluc3Epestbdis Rrtaniet coll iddeseriib@tiof 21/t 8088, | L- 10
production by cells %gﬁlhe l% s%{stem AnoQt her opj ect of the present
invention is to prov e abisivhldht PEHFRLITIeNtSD IS 1R PHY ALt pMt o5 | L- 12
production hy celettod@Mat infd8cds APUREsiSMThdd colld 1 ?éhd’e’&% Yo e1/ 44465

PCT/ CAO0/ 01467 9 Anot her object of the presen in\/enFl on is to provide a
conposi tion and net héaotbwatbmt?ﬁfhwrps@tmm@nwe@mdwwoe@pmn f the

i mune system  ARRLIRE ifdbtR Ghobsid M@afieP SR indepotRBHoPP14™82.t O pProvide a
conposition that is sinple to prepare. 5 Another object of the present
invention is to provAdether objeepafiht present inkeattion és toiprovidel d gonipoxition &l t he

reci pient. These and other objects, features and advantages of the present
invention wil| Betefthaspsuessapopietivin canqercalls independent of cdspassidng det ai | ed
description of the disclosed enbodi ment and the appended clains. 10 BRI EF
DESCRI PTI ON ¥F THE FfapiRersbiectof the presenbingention isdo pravids. axomggosiien aud kat  human
T leukem a cells_ i

bated with 0 .gq/ nl d.100.q/ f SEQ I D
Mo o Ch & 5 Rueigd R el e neer e et o TR & ool | 5

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.



15 incubated without 0 gg/nm and 100 gg/ M of GI SEQ | D NO$.J66e 2004 81, 82
and 83 neasured cytonetrically (A and colorinetrically (B). FIG 3.
Caspase activation in Jurkat human T cell |eukemia cells. (A Caspase 3
activati onwopig#débs i ncubated with 0 pg/m and 100 Vg/ nm pot/GBodjeise GI SEQ
| D NO 25; (B) Caspase 7 activation(a) and PARP content (b) in 20 cells

i ncubated with O pg/m and 100 gg/m of 6 base GI' SEQ I D NO 25. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON The present invention provides a conposition
conprising a 2 to 20 base 3'-0OH, 5 OH 8ynthetic oligonucleotide
(sequence) sel ected fAﬁaenibM@ectaﬁh@rp&sammaﬁio‘ﬁtiﬂaqn&fide(eﬁmda&iﬂonaﬁd TG n,
a(GTy), a(T.GX)n, . (GXTy)."b,, (TyG ) b, a(GXTy)nb, a(Ty&)nb , wherein x
and y is an int die frogi @ lymphapepliferativeidiseass- | nt eger between 1 and 12, a
and b are one or Nor fndher oot SO brefshe intbRIcR ko ARISPANEAGRh A CES @

response sel ected fromthe group consisting of induction’o cycle
arrest, inhibit msthodfto gedlapfinfeeiioron, activati on of caspases 11 June 2004 WO

01/44465 PCT? CACY Olﬂﬁzthg;&jelc?nﬁ'mﬂhé Bfégh‘iﬁ in%ht{&higt%g\évgcgé rfd;ccjrﬂhogﬁgﬁ &a Cells and

production of cytokines ] ne systemce . oSI'tion conprising a
sequence and a piethodde teatiapaflajmmagios.ept abl e carrier is adnministered to an

ani mal , including a 28V ncer.in an _appunt effective to treat
the cancer in the an%&?@%}/h@g%ﬁr%eﬁemﬁwﬁ.m PREV I RAPEReRE oY

surprising abi | intethodfto nivdulselienBecell activadoxce cel |l cycle arrest, inhibit
proliferation, induc opt.osi s..and activate caspases in cancer cells and
to stinulate cyt oki ng‘ngﬁ‘glpa‘d’é?c# 8§1tg%9ref’ ‘ént'é’%gttgrﬂ“bvé% &COMPQSIAR a |l ong
felt unful fiibl echetteddo invdblae prap@hitaiceldaturaiod. provi des an 1o inportant
benefit for aninmals, i ncludin mans. As used herein the word "sequence”
refers to a 2 to 20 paeger q’-“’égf’lh € preggnt WyeRtiends o PRVIGAreamesitiorad onpr i si ng

A C G and T bagéhd tdmodse chehBpdiesid he abbreviations "GI " "AG' "CG’
"GG' "AGI" and "CGI" refer to sequences conprising the nanmed bases

synthesi zed in any 2BoprRbiect ofidhe presenhigyatign i yer compepiiprand refers to

i nduction of celerteMb frodMaletdhscripfili Rbtbis@Rc4fs. Prol i feration, activation of
caspases and induction of apoptosis, in cancer cells and stinulation of

cyt oki ne prdélucti on Bpotherabirst ofdheprespntiavention Xto seovidescomposition anche phr ases
"therapeutic trgatHyaMat pakiat j . an amount of a
sequence eff ectlﬁ%e to E} Rdugt{aa %e ce%%fﬂﬁg%ﬂre}e@ﬁt%aﬁhﬁﬁc%gbl i feration,
activate caspses andAngiierabiespofthopriessnt mverdion érto prwlidesa angositiomadat e

¢ ZL g E'e 2 :‘ i g L 0? 3 meﬂlr%gg%qt &)%@%ﬁ% S%f%m (ﬁ%hérﬁothébl"zsapelﬁﬁg ggerﬁ?sroefli Bk 1sPNT ases
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.



25 tunor nodel s" refer to primary or secondary carci nomas 1drjuperzodas”. As
used herein, the phrase "chenotherapeutic" is any agent approved by a
regul atory agency of a country or a state governnent or listed in the U S
Phar macopo®Od1d446Ht her general |y recogni zed phar macopoei 8CT/GAN/Ead7 cancer
in an animal, including a human. 11 June 2004 WO 01/ 44465 PCT/ CAOQ 01467
11 As used herein, the word "anti neoplastic" refers to preventing the
devel opnent, maturation, proliferation or spread of cancer cells. As used
herein, the word "potentiates" refers to®a degree of synergism that is

greater than the addihéthé obfect ofithy/predenERGEntRAN b providts désfdsiies &l the
word "synergism refers to the coordinated action of two or nore agents.

Adrmi ni stration Brethed that stpylates TNEw Brodyetion bycglieefdhe Fmynssysienas ent
invention to an ani nglathdrdbiddeld S 5 capeut | ¢ .Lr eat nent t hat
prevents, treats or gal(iam'rna{ es ﬁg&d@g%g{s%o?n#gﬁbﬁohg&%%t&n&Slf"{nr?n' ted to,
cancer, 10 rheuthatisisunple topreénarss, | ynpho-proliferative disorders and ast hma.

Cancers inclkude, bu 47 uamous_cel | cargj.noma,
fi brosar comajk sar co%\ﬂ&égr@% Eﬁ%#atﬁg é%g%g%@?%ﬁﬂ S%F"Q"@a?hc(?g’fp?ﬁ ®hg cancer,
col orectal cantmtis mieinally ¢axic®rthe esipieasar cona, cut aneous nel anoma, basal
cell carcinoma, pancyeati ancer | adder  cancer, bhrain cancer, ovarian
cancer, is prostate eﬁﬁﬁré(f?tﬁtfré’&fg% atuges gnd adyantages oh e RESeies der i ved
therefrom The invetipeitlibecopdd phremeitessrevfewtofIRIMBMOR. ABMIIRE | Ncreased by
met hods i ncl udi g, .but t .Limted to, chemcally nodiftying the base, sugar
or phosphate ba%ﬁﬂm?é‘,g}gﬁéiﬁcgi?‘f?}nm?‘ﬁﬁ‘\%ﬁ’?ﬁ@l’eﬁﬂad&l@{%chnoI ogical ly
anplifying tihe sequences using bacterial plasmds containing the
appropriate 20 sequences, conpl exi hg he_sequences to biol ogical or chem cal
carriers or coﬁBﬁqﬁ%BEgﬁBIPsge_ ' Ekl%{%Gﬁij%_Je-type or cell-type directed
ligands or anti bodlm}.@prm&b?esrce@e%ﬁeﬁmmlowurgagmﬂ{anﬁg@&rﬁaﬁguagces and a
y or

pharmaceutical ly accetﬁtgi?hbtlhe carrier are preépare uni y an

intimately 25 Benbag &/ g8 H0xa/whof hlase 67 BHQ B N2 he

phar maceutical ly acc bl 4 ek ' Y, | e, carriers
include liquid car rilgﬂrég?' SG(;EFP%IG jcﬁlrfgé}g{ngﬁﬂ%g%ﬁ%:rqcﬁﬁgg@éa%%rg%)gggs are
aqueous car A er iculpted wighond 0 s1etalranidd08 pgfmil dfFhSEQJDI NOs:66le67, BLit82ar e not
limted to, aqugw j et LORS,, . WAt in oil emnulsions,
water-in-oil-in-wa e@é%%u%{fEhgﬁgmcgsilwt(éﬁga%llegqlgﬁ@m%%@réﬁ5| ons, |ong-residence
emul si ons, sticky- eniliGs Bofsspase activationis kst lmaen Tcell dakeRBQANNN A1/ 44465

PCT/ CAGO 01467 égspase 3 activation in cells incubated with 0 pg/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/mi of 6 base GT SEQ ID NO:25,

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

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



nanoenul sions. Solid carriers are biological carriers, cheqigak fpyriers or
both and include, but are not limted to, viral vector systens, particles,
m croparticles, nanoparticles, mcrospheres, nanospheres, m nipunps,

bacteri al w@ul/4ygb| extracts and bi odegradabl e or non-bi edegaadaké’e nat ur al
or 5 synthetic polyners that allow for sustained rel ease of the sequence s.
Met hods wused to conplex a sequence to a solid carrier include, but are not
limted to, direct adsorption to the surface of the solid carrier;

coval ent coupling to the surface of thdUsolid carrier, either directly or
via a |inking mah@inductiflof ssoptdstin &AL deN abd ptddBcthA aﬁ@ﬁokiﬁé%dbjo meke
the solid carrier. Optionally, a 1o sequence cah be stabil’ized by the

addi ti on of noniMBHRCSYSEM GHE-c pol yners such as pol yoxyet hyl enesor bi t an
nonool eat es (Tweens) A0 : i id. r 351591‘:1 \ers

i nclude, but are notAI Foﬁ%gﬁ%g%ﬁv\%?gpg %gFﬁﬁl@gnﬁqpﬁ r mcgﬁe@ég}l y

accept abl e buf f 8pegptaplecsagiar dgj adminisiered buan enimal, dneluding el huthap, bavingar e not
limted to, ' [ Il - M Xt .15 .1 her eof .

Opti onal 1y, axcraenin amdRlefeofit Guar e oo il IWE MR, PlobfBET Cat 1y
accept abl e car r humansEhk wsxpectsiond sutpeising gbidifcef the séquencerte $yinoeltely cel | s.
These excipientg,_] e t_ are not Jimted ta, anti- oxidants, buffers,
and bact eri ost a?’ %%lg%gsq’n%{/d% |ﬂ ﬁlﬁgreangﬁ’slﬂg‘hc&i a,qaptgagﬁpg aﬁthvd‘?e ERPEREH ng
agents. 20 One oancepcalssmduendamlayytbkina @roducdebe tnmuod 8ystéh ckils

conmbi nation wth, other .t he eut Jj dalities ipcluding, but not limted
to, chenothera @‘Hﬁsgs A% ée?tpﬁﬁqﬁ]ﬁgoﬁ@? ﬁb@ﬁi%ecﬁﬁéﬁfté,agér?ﬁ?‘fﬁi@r%i al
agents,” antipvi irAporagEbthefitfor ArimaleThéldhkg Minatst h radi ation therapy.

Chenot herapeutic agents .incl, u&g, b‘ﬁ' are not linmted to, anti-netabolites,
DNA damagi ng, 25 mi crofifddeeinbemopd [seavenge” rafersrtp2dai28 baseatiQH. A’ ng, actin
depol yneri zi ng, OHpdy@iMetic dlifdnbé1bitiag colePRIASANE @&l T BRI ti ng, HVG CoA
inhibiting, purine inhibiting, pyrim dine |nhibi ti'n%, nmet al opr ot ei nase

i nhi bi ting, CDK i nhi B tssgheretinthe shbwuiations; 'KH b 4ON ST " @B @GRt i ati on
enhanci ng agent gnd “GGPURRT &0 MudeeOddnitdiis uPeCE%&&(%QstQQﬁkﬁJsiz’eﬁ in Ut €s of
adm nistration include, but are not limted to, oral, topical,

subcut aneoud’ t PHEBder mal, subder mal , intra-nuscular, intra-peritoneal,
intra- vesical, intras i Al | - 1 i =\Ven
intra-dermal, intra- '2? ggn%dalfé,%&i tﬁ% lr“%hf nglg%}rllgel ,r@éleﬁtt?gﬁ({ugtr%lr?gf?&i ?'th}ea- ocul ar,
i ntra- pul nonar yarréstt inhibitinned prolifirations aptivesipatof caspaptsaarehinductivnt & n

cavities of the is. Nesaker! ' | popary . inhal.atjon, inpression
into skin and ef'}go%?arégéor po{‘%ﬁ?fgﬂl_’l%%g“}%ﬁﬁé) 8#0%813?004?% o YS’HHH?st ration,
t he vol une per stemeedls. preferably about 0.001 to 100 ml per dose, nore
preferably %EOU'[ 0.0% tocgfjg i tﬁer dose, gnd most._preferably about 0.1 to
30 M per dé%e. Pref@f X574 Dereifa e PHEASTH, {theFRPRUNG fsRtaenty A0A | SMOFRY per dose
i's from about Oefiéttive ®o"li@fer tovEM k@ount 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.



nore preferably fromabout 0.01 to 10 ng/ kg and nost pref éfadbhg 200dm about
0.1 to 5 ng/kg. The sequence or sequence plus a therapeutic agent can be
adnministered in a single dose treatment, in nultiple dose treatnments or
cont i nuousMpP Gi#f48S§ed on a schedul e and over a period of PCEEAAPPREGPri ate to
15 the di sease being treated, the condition of the recipient and the route
of adm nistration. Mreover, the sequence can be adm ni stered before, at
the sanme tine as, or after administration of the therapeutic agent. A
sequence in conbination with chenotherapButic agent is admnistered to an

ani mal having cancer Asiusad heféithe Sor@ CartinBop1AstRO&RE R ﬁev&ﬁn?hﬁe
anti-neoplastic effect of the_ chenptherapeutic agent. Preferably, the

anount of t her afgYRIORMeR, dprturation, aTolifesstion op spreasinf€ancsr ¢sllsm about ~ 0. 001 to

1000 ng/n2 or from a| el I about
0.01 to 500 ng/r2 or Q?F%dm&é%%’u?gg%gg%f%g{ééggs ﬁ%?f‘ff‘g" gr?géﬁégfé%rﬂfésg’?abl y from

about 0.1 to 10Ghahiysreatesthanthepdditivgtacivity af sachG@entny/ kg. The particul ar 25
sequence and gt he par i . k 11 i, nLstered.  the.anount per
dose, the dose schedusggééﬁﬁcfrélﬂ’gﬁf@g@ esg?&glg'%’ s rgpﬁ%gﬁc’@hﬂﬁfﬁd&%‘éﬂ deci ded
by the practitiobteronséraggenit hods known to those skilled in the art and
w Il depend on the . anger, the severity of the cancer, the

| ocation of the can%ﬁ?ﬁlgg%a tlg)f] hog‘raancﬁf eﬁﬁ%ea?n?%to)étasseg‘fﬁ?ﬁe Qg RIS e wei ght
and physi cal 30 imenten icom afintaheincledingiachimanl is #detrdpeatic treftméht that assays
may optionally be 11 June 2004 . 01/,44465 / CAOO 01467 .14 enpl oyed to
hel p identify opft%" 1* ?eﬁﬁsg seq‘le?\]/\g‘éseﬁﬂléﬁ’é‘é%?i%ﬁ’ Bt gtiligaited e, ¢a9FeT. sequence
pl us therapewt i chengedid aethiitis, Slymphb-prolifdblivOsigbrdp@tandedafinl) Tandkgs bound by

the foll ow ng hﬁﬂ%eﬁj s, it i?, .thought that the sequences of the present
i nvention form » 08 FiBrS Nk limsted (1o, squamous sell casciomay dipresarcame, f unct i on

as antisense RN&grcoidnédréif6lag, Mbifomh,’ miinfhale binted, Qb REndeNASlodeEhPEr ase
inhibitors, transcription activators or transcription inhibitors. The

fol | owi ng exanplF@&% F‘i_’naée‘l"a&‘éelb odiepsereema; Prigsequst melanemgy dgealt cell nvent i on
wi thout, at thecsdifBmal Plhcrdd QRN Rler, WEAAST Ldnkidd Bﬁgﬁéﬁﬁcéﬂ gbé:ﬁ}u' Qflcer 10
I u od that resbort may be

thereof. On the contrary, it is to be clearly understo
had to vari dés @fastefe capgsadpyiemis lympheipiand metsstases deriveddidrefdrant s t her eof

which, after readin M- N red S t. lves to
those skilled in thgh%?t%rﬁnﬁtﬁﬁég?ﬁegg&g%i(ﬁlf F?‘@S%X‘ieh}é’ggg’u%r‘f‘%‘lgg@t A

invention. 15 Exetedeincludingelpimat liritedab, chemicaliy ewdifying filedases sigar omnd
PhosPIor ot o, oy SERURTSERTE RARAE e EMASEF 1SS S, s
syst em ( Per s Septmpbfying 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



20 Biosystens, Inc., Farm nghan, MA) and by Signa- Genosysgq(Vgadigands, TX)
usi ng Abacus Segrrent ed Synthesis Technol ogy. Unl ess stated otherw se, the
sequences used were phosphodi ester sequences. Unless stated ot herw se,

I medi at el WOp4é65t 0 use, the sequences were di spersed i RCEGROEHAMTed

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

| ines were obtained fromthe American Type Culture Collection (ATCC,
Rockville, MD) and were cultured in theldedium 11 June 2004 WD 01/ 44465

PCT/ CACO/ 01467 hBnoehR€sMHIE RHtH davrided Bro/HiblogichPbirflerd, Saai&l tcﬂﬁle&%} lines,
their origins apnd, thejr progﬂrtles Table 1 Cell |1 nes

LI NEORI G NPROPEWE@W@FM rATe et dimitsdoley wiral V%c@meﬁis@&as p@ﬁ@le@n t unor
model 53 nul | Nﬁl:cr%biﬂﬂﬁibsbrn%ﬂ?]ﬁarﬁa%emobdﬁﬁt&% %L‘e lr}ﬁﬂumpgst atic

Caspase 3-negative; estrogen- endént JU
| eukeni aSus pensb@mel‘lah aelt Whﬂ)@éiactﬂta}l@bmbgrﬂdﬂbﬂa Ordmdnw@gltadatdeGnm at ed

wi th p]90-NI P 5Lk door
met astatic p§3 tate OPB%rtg%{éqﬁ&fvn eperqgi‘gd feq%%oéfﬁg‘!ﬁéee%r 21 rh Mg%/gf
LNCaPHuman pros ua&deto camplex 8ckequintaitoor saliddeirier imdwie; bitiace A@Hniaidao)

recept or - negatl I - engent 3HumMan rian.cancer Solid

t umor nodel ; sct %?%5& 8’3‘5“’%‘?0%‘?% ?05']?\/@& FHEFT cﬁv%‘?ﬁt Sonling o > 3HUManN
ovari an cancer Ssuhrfa:d:etofnﬂle sotidl ehrrienptitdst alijectly 23 v@kelhelk&@hg mdidtyvedndl/ G p
del eted; 15 nc4H 1 1c4..de ed HL- 60HUMR ocyfic

| eukeni aSuspensF%ﬁ?ﬁnE?%ﬂpl%{?etf' %%lylﬂfﬁ‘}if E?‘Eﬂngﬁfqu?‘ﬂéa%‘ef RIS pensi on
tunor nodel 10203dgiknve cBh besthbilized be MhedddRdARS hemionld B fom®stmers such

as polyoxyethylenesorbitan monooleates (Tweens) or hyaluronic acid.

Preferred aqueous carriers include, but are not limited to, water, saline
and pharmaceutically acceptable buffers. Preferred non-aqueous carriers
include, but are not limited to, a mineral oil 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 combinationt
with other therapeutic modalities including, but not limited to,

chemotherapeutic agents, immunotherapeutic agents, antimicrobial agents,

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

angiogenesis inhibiting and differentiation enhancing agents.



L- 1210Muri ne | eukem aSuspensi on tunor nodel D-17Cani ne osflé¢dsae@d@dSol i d
tunor nodel CF-51Cani ne manmary gl and cancerSolid tunor nodel 5 Cells were
seeded in 6 (1 m/well), 24 (0.5 nil/well) or 96 (0.1 nm/well) well

fl at - bot t oMMMAIEAWP] at es and were mai ntai ned at 370C i n aPEVCACDRA467 _
at nosphere. Unless stated otherwise, 2.5 X 105 cells/mM were incubated with
Ojig/m (control) and 100 g/m (treated) of 2 to 45 base sequences 10
containing A, C, Gand T for 48 h. Exanple 3 Measurenent of  cell
proliferation Cell proliferation was neasSured using

di met hyl t hi azol - di ph®eyes of adnfia&@htidtiinclodé] bt are @dtGinitedtd, ¥hs, 8, gﬁ :

| mmunol . Methods 65:55, 11 Jyne 2004, WD 01144465 PCJ/ CAOQ 01467 16 1983)
MIT was measur eéu!?;ﬁ“taé‘c%ﬁv'é?‘@aﬂfq’fﬂ bdsemalp iptrganyseplar, intacneitonedl, intra-

spect r ophot onet %sxéaeeﬁqﬁa-a&ﬁhmgQ&ra-ﬁlt&rai%é-%bﬁy ﬁ}ﬁﬂlt&nhac intaWrpQASki . VT).
Exanple 4 5 Inhibitjon ofJurkat human l'eukemia T c proliferatidon Jurkat
hunan | eukeni a Tm&?eleﬁlgnaé,rlétrgﬁmmrglpm&tocm,tlmtrad}puigomgm itrarspinalhintran

o’ T saquencod {ot ARGSent JUEKUEE bEukES, WG BLEdoL kel nse T
| eukemia T cell wlpmmmsmnlnmummo@\l

GOGTCGOT GGT CGTGAGT St B B4 8, g ftai e HomRghe B ok i
GGGGGT GGGGGT GECGTaInEahGE®. 001 @5 TPa 68 Hér GiEQ) hiteye2frabl Abbais®8s] to 50

‘Ic'{G;CT{G;%'{G;?TGTGTGTGT ost 1%%@%1@5@ @ ‘i%g’ "%’9" Bg@g%%bly’ the

TCTCTCTCTCTG‘GCT@EEﬁIﬂ'EE‘EéﬁEEH’c&z(diEﬁhﬂIBEEﬂ pﬁE@sb 3 fiNzh GBGUIf 01093 €5 ] 00°EgAROWN i N
Table 2, Jurkat morg &leibnﬁati ho Oltltl Oo(ﬁ twalﬁ m gl Exidtnelgst %Yefergﬁy ggm 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



sequences tested, but not by the CT sequence tested. ‘]“rkal‘ﬁdllx a wer e
I ncubated with 3, 6, 9, 12, 14, 15, 18, 21 and 24 15 base sequences
(Table 3). Table 3 % nhi bition of Jurkat human |eukemia T cell

proliferat WOPIBHESRUENCE% | NHI BnON TGT- (TG 1T 22 SEQ | D NECT/CA(@o1kéTses)

GIG (GI)1G 46 SEQ ID NO 8- 3 bases TGIGIG (TG 3 36 SEQID NO 9 - 6 bases)
GIGIGT- (GT) 3 48 SEQ IDNG 10 - 6 bases 11 June 2004 WO 01/ 44465

PCTI CA00/ 01467 17 TGIGIGIGI- (TG 4T 45 SEQ I D NO 11 - 9 bases)
GIGIGIGIG (GTI) 4G 47 SEQ I D NO 12-(9 badés TGIGIGIGIGIG (TG 6 49 SEQ I D NO

13- , 02 bases em' R ey GphithalStmgdedd f¥Qedence ABnilRE&S%on and for
TGTGTGTGTGTGTG { | D.NO 15- .14 bases) GIGIGIGIGIGIGIG ( GT) 7G 58
SE | D NO 16- %%?“F(&E“(?ﬁfé\‘ BhASTIRNEIIPl) o' 56 SE ID NO 17 18 bases

GTGTGTGTGTGTGTGTGT (ﬁlﬂl&l Qw‘f’ﬁ@nﬂ #%Be URml v theEfIRWing hypothesis, it is
TGTGTGTGTGTGTGT GTGT- IOT60 ID NO 19 21 bases)
GTGTGTGTGTGTGT Se@e%es Qh? presentigvention fage ¢)new family of

TGTGTGTGTGTCQ_GTM% &Iﬁlé}zd(?ﬂot function as antisense RNAs, antisense DNASs,

triple helix forming DNAs, telomerase inhibitors, transcription activators or
transcription inhibitors.

The following examples will serve to further illustrate the present

invention 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 skilied in

the art without departing from the spirit of the invention.

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



SE I D NO 21- (24 bases GIGIGIGTGIGIGTGIGTGIGIGT (GT)12_56 SEQ%@ 122 - 24
bases As shown in Table 3, 3, 6, 9, 12, 14, 15 and 18 bhseUe§ &4tiences
inhibited Jurkat T cell proliferation as effectively as 21 and 24 bases GI
sequences. WOUMREGS T cell s were i ncubated with 6 base GI, PEGCAGB463G AGT
and 5 CGI sequences (Table 4). Table 4 % inhibition Jurkat human | eukem a
T cell proliferation SEQUENCE% | NHI BrnON TGIGIG (TG 3 36 SIEQID NO 9 6
bases GIGIGI-(GT)3 48 SEQ ID NO 10 - 6 bases) TTTGITTT(T (3)1TT31 SEQ ID
NO 23- 6 bases GGIGGEG GE TG 1GG 48 SE 11D NO 24 - 6 bases) GGGIGG GE GT) 1GG
60 SEQ | D NO 25rec6mbfi@s)by WEATTC. TRCIST)shdvs @6 cSFRek B brddins fdoases)
AAGTAA- AA(GT) 1AA 13 SE | D NG 27-(6 bases) CCGICC-CC G CCl1 11 June 2004 WO
01/ 44465 PCT/ CABEIPIORSTHics g SEQ I D NO 28 - 6 bases 42 TGGITG TG GI) 1TG SE
| D NO 29- 6 bases ATGIAT AT(GT)1AT 16p8e{!) NO 30. 6 bases)

AGGTGA- AG(GT) 1GA 10 SEQ ID NGO 31 - 6 bases) GAGIGA- GA(GT) |1 GA24 SEQ I D

NO 32- 6 bases GGGTCT- GX GT) 1CT 15 SECeblings 33- 6 bases)

CELL LINE ORIGIN PROFPERTIES
THP-1 Human acute monocytic leukemia | Suspension tumor model
p33 null
MCF-7 Human breast cancer Solid tumor model; non-metastatic
Caspase 3-negative; estrogen-dependent
JURKAT Human T cell leukemia Suspension tumor model

Atypical multi-drug resistance
associated with p190-MRP protein
PC-3 Human prostate cancer Solid tumor model; metastatic
: p53 mutated; androgen-independent

(hormone refractory)

LNCaP Human prostate cancer Solid tumor model; metastatic
TGF-beta 1 receptor-negative;
androgen-dependent

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

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

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



CCGIGG- CC(GT) 1GG 37 SE I D NO 34-6 bases) GGGICC- GH GT) | CC29 JoRQ20B4NC. 35- (6
bases) CTGICT-CT(GT)1CT19 SEQ I D NO 36-(6 bases) TCGITC TC(GT)1TC20 SEQ I D
NO 37- 6 bases CGGIGC- CH GI), GC16 SEQ I D NGO 38-(6 bases)

TTGTGG TY(®D)01@8885 SEQ | D NO 39 6 bases) GGGTi T- G GT) , TR/ CSH@1d NO 40. 6
bases) GGITGG G TT) 1GA3 SE ID NO 41 6 bases) GGAAGG GH AA) 1G22 SEQ I D
NO 42- (6 bases) GGECCGG GE CC) GXR9 SEQ I D NG 43 6 bases) GGGEGCG GH GG 1G26
SEQ 1D NO 44 6 bases) GGGAGG GE GA) 1G328 SE I D NO 45- (6 bases)
GGECCGEG G GC) 1G323 SEQ | D NO 46- (6 basedp GGAGSG GH AG) 1GG14 SEQ | D NG 47 -
(6 bases) GTGCEGEegspT )M@Mﬁas%ﬁedsﬁ}ehl@t ﬁamvefeﬁ ABTSID nhd 69@#&&&@%0645 SE 1D
NO 49 6 bases) As shown in Table base %5T sequences Inhib Jurkat T
cel | proliferafpesHophgtonaeiey rqadwdEié,(Spﬂ,hB@rTEﬁ Ipﬁtmmemé& Bci oingoskiand AGT
SEQ ID NO 49 i bited proliferation 45% Conparison of the relative
potency of 11 Juné 2004 WD 01/ 44465 PCT/ CA00/ 01467 19 GI SEQ I D NG 25

and AGT SEQ | D NO 49 usi ng PHARM PCS-Bxaggfe4vare (M croconput er

Speci ol 5L, sPuREbRY B A BT P! O Q10125 o

Jurkat human leukemia T cells are an atypical multi-drug resistant

human suspension tumor cell model. Jurkat cells were incubated with 27 base
GT and CT sequences (Table 2).

Table 2

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

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

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

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

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




NO 49- phosphorothioate is reported to inhibit telonerase Q¢ghﬁét2y)04nd to 5
I nduce apoptosis in Burkitt |ynphoma cells (Mata et al. Toxicol. Appl.
Pharmaco |. 144:189,  1997). To determne tel onerase activity, extracts from
2 x 105 Juwbat/i4détel | s were assayed using the PCR-tel onpeT/CAvapEat
anplification protocol (TRAP) (Roche, Laval, Qu6bec , Canada). At
concentrations between 1 and 100 1o g/ml, GI' SEQ I D NO 25 -phosphodi ester
showed between 0 and 10% anti- tel onerase activity, whereas AGI SEQ I D

NO 49- phosphor ot hi oate showed between 3@ and 75% anti- tel onerase
activity. Neither[fehcPEE&T- @Gl 25- phosphorotnioate mor Gls SEQ 1D NO 49

- phosphodi est er SspOEONENYy-(9baed)- tel onerase actvity. {15 Jurkat T cells were
i ncubated wi th 2,| SIGHTGB;-(@)aGnd 7 base GI sequence$ (Tabte 5)] Table 5 %

i nhi bition of JUFWMEmJM_MMEﬁgE%

| NHI BI TI ON GT- ( G) BFSTRESTAGI{$)50- (2 bases) TG (TG 150 SEEP ID Np. 51 2
bases) TGT-(TQ i-JSEQI%EQ»U-ﬂ?thh (3—bases)—CFe—CH)-1646—SEQ-+D-NO 8- (
bases) GIGG G TG : 52 4 bases) TTGI-T(Gl) I T28' SEQ [D NO 53
bases) GIGT-Q TG ‘)—IGS-g.,—S-B—i—) NO 55 4

bases) GGIG G GT) 6 4 bases) TGIT-T(G[)1T32 SIDQ I D NGO 57 4
bases 11 June 20 %ﬁ@c@éf@@@ﬁﬁc&ﬁy@ﬁ/ CACO 01467 GGT-T Ghg, T 3
SEQ ID NO:16-(15 bases)

TGTGTGTGTGTGTGTGTG-(TG)s 56
SEQ ID NO:17-(18 bases)
GTGTGTGTGTGTGTGTGT-(GT)y 60
SEQ ID NO:18-(18 bases)
TGTGTGTGTGTGTGTGTGTGT-(TG)30T 60
SEQ ID NO:19-(21 bases)
GTGTGTGTGTGTGTGTGTGTG-(GT);sG 46
SEQ ID NO:20-(21 bases)
TGTGTGTGTGTGTGTGTGTGTGTGA(TG)2 54
SEQ ID NO:21-(24 bases)
GTGTGTGTGTGTGTGTGTGTGTGT-(GT)z 56

SEQ ID NO:22-(24 bases)

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).

Tabie 4
% inhibition Jurkat human leukemia T cell proliferation
SEQUENCE % INHTBITION
TGTGTG-(TG); 36
|_SEQ ID NO:9-(6 bases) . : -
GTGTGTH{GT); ' 48
SEQ ID NQ:10-(6 bases) - - |
TITGTT-TT(TG);TT 31 N
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)
AAGTAA-AA(GT)AA 13
SEQ ID NQ:27-(6 bases)
CCGTCC-CCI{GT),CC i1




SEQ I D NO. 58- 4 bases TGIG T(GI), G52 SEQ I D NGO 59 4 bas¢$ G Ggoe GI) 1&
50 SEQ ID NO 60 5 bases GGGTG &(GI)G 50 SE I D NG 61- 5 bases TGIGIG (TG 3
36 SEQ ID NO 9- 6 bases GIGIGI-(GI)3 48 SE I D NO. 10-C6 bases
TITCIT-TT("O@RIBE SEQ | D NO 23- 6 bases) GGIGGG GH TG , BCr4dogH@71 D NO 24
6 bases) GGGIGG GH GI) 1G0 SEQ I D NGO 256 bases) TTGIIT TT(GT), TT34 SEQ I D
NO 26- (6 bases) TGGITG TG GT), TG 42 SEQ I D NG 29- (6 bases)

GGGGTGG GB3(GT), & 41 SE I D NO 62 7 bases GGGTGGGXR(GT) G3 28 SE I D NO 63 7
bases) TGGGIGG T&R(GT) 1& 55 SEQ I D NO 68 7 bases) GGGIGGT- G2( GT) 1&T 48 SE

I D NO 65 7 base§ AS shown I n Table 5, 2, 3, 4, 5, [6 and~7 base Grjsequences
i nhi bi ted Jurkat sEQmbe@bd.cpi@) i feration. Exanple 3 5 I nhibition of HL-60
human pronyel ocytic | eukem a cell proliferation HY-60 prosmyelocytlc
| eukem a cel ls AIT@GﬁT(b'BE{GM'iE‘ht ed human suspensi orf tunor nodel. HL-60 cells
wer e i ncubat ed i .c "'n 2B 0a5E) ooy c ~og (Tnhl e R\ Table 6 .10 % ihhi bition
of HL-60 human pEpiys é?(g AT eukem a cell prolifdration B UENCE|%
G 6[—. Nl L '\\10 o b aocac) :

| NHl Bl Tl O\l TGT GGT(JJ&-%G(G_TﬁEx 1 T U~ DAaASTSY 10

SEQ ID NO:31-(6 bases)

GAGTGA-GA(GT),GA 24

SEQ ID NQ:32-(6 bases)

GGGTCT-GG(GTHCT 15

SEQ ID NO:33-(6 bases)

CCGTGG-CC(GT),GG 37

SEQ ID NO:34-(6 bases)

GGGTCC-GG(GT),CC 20

SEQ ID NO:35-(6 bases)

CTGTCT-CT(GT);CT 19

SEQ ID NO:36-(6 bases)

TCGTTC-TC(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 NQ:40-(6 bases)

GGTTGG-GG(TT)HGG 43

SEQ ID NO:41-(6 bases)

GGAAGG-GG(AA),GG 22

SEQ ID NO:42-(6 bases)

GGCCGG-GG(CO)GG 29

SEQ ID NO:43-(6 bases)

GGGGGG-GG(GG),GG 26

SEQ 1D NO:44-(6 bases)

GGGAGG-GG(GA)GG 28

SEQ ID NO:45-(6 bases)

GGGCGG-GG(GC)GG 23

SEQ ID NO:46-(6 bases) .

GGAGGG-GG(AG)HGG 14

SEQ ID NO:47 - (6 bases)

GTGGGG-GT) Gy 26

SEQ ID NO:48 - (6 bases)

TTAGGG-TT(AG),GG 45

SEQ ID NO:49-{6 bases)

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



GIGIGI- (GI)3 13 SE ID NO 100 bases 11 June 2004 WO 01/ 4446524

CAOO 01467 TITGIT-TT(TG, TT13 SEQ I D NO-. 23- (6 bases) GGIGEG ) GG 18
SEQ I D NO 24- (6 bases) GGGTGG G GT), GG 35 SEQ I D NO 25- 6 bases)

TTGITT- TT(®D)01F3365 16 SEQ | D NO-. 26- (6 bases) As shown i nPTalChen/@4676 base GT
sequences inhibited HL-60 cell proliferation. Exanple 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 tunor nodel.
MCF-7 cells (5 x 10S cells/m) were ind@bated with 3 and 6 base GT

TS bR ATt e ket el
proliferation ase

GTG (GT) GL8 SE E‘if?\fenég“?f&%‘%‘s“ﬁé%?@gf@)%@ shecyed $hpotyney Bﬁ@é’)

GTGIGT- (GT) h31 § MN@sl@% DpBigR thai: at A@FETS T}Hﬂ%}o 4.7 A%ﬁQst@ 5253 23- 6
bases) GGIGGEG GG41 SEQ I D_NO 2 bases 1 SEQ ID

NO 25- (6 bases) P oam@resaerticbtwm@t @eig@s@ge mamgf mdown in Tabl e
7, 6 and 7 b§5e1rﬁﬁc§§ﬁéﬁ5§§§1 Bﬁﬂlk'l&x‘ﬁﬂhm c&lscﬁ\l’léta 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 NQ:49-phosphorothioate showed
between 30 and 75% anti-telomerase activity. Neither GT SEQ ID NO:25-
phosphorothioate nor GT SEQ ID NO:49-phosphodiester showed any anti-

telomerase actvity.

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

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




proliferation. Exanple 7 Inhibition of PC-3 human prost at ;1 gg@g?bogrel I
proliferation 1 1 June 2004 WD 01144465 PCT / CA04/ 01467 2 prostate
cancer cells are a p53 nutated, androgen-independent human solid tunor
nodel . PC-®0deMdésss (5 x 105 cells/m) were incubated w t hp@Br/cambifs’base GI
sequences (Table 8). Table 8 5 % inhibition of PC-3 human prostate cancer
cell proliferation SEQUENCE% | NFI | BON TGT- (TG T8 SEQ I D NO 7 3 bases GIG
-(GI)GL3 SEQ I D NO 8 3 bases) TGIGIG (TG 316 SE I D NO 9- (6 bases)

GTGIGI- (GT) 337 SEQ I D NO 10- 6 bases) TBOGIT-TT(TG 1TT14 SEQ ID NO 23 6

bases GGIGGG G d&gt-&4ZRt SE TD NO Z24-(6 bases) GGEGIGHF GF GRhRT SEQ I D
NG 25- 6 bases)| SERODND:5BY{ %ade}) TT18 SE I D NO 26 6 baseb) As shown §{n Table
8, 3 and 6 base| GiT&EGIeGces i nhibited PC-3 cell pro|iferatkion. Exanmple 8
10 I nhibition ofS ) ”ﬁ%@m)nr ostate cancer cell proliferation LNCaP
prostate cancer| £€] ;;%N Gn TGF-beta 1 r ecept or negat [ ve, 50
andr ogen- i ndepe H5G.Gl £ e —htran—so-d—urer—rppel—ENGaRe£l | s (5 X
105 cells/m) weg&m g edgwi th 6 base GI' sequences (Tabl58 9). |Table 9
Is % inhibition nurran prostate cancer cett—profTeggatton SEQUENCE%
| NHI BI TI ON TGTCTﬁqm@oa)ébssg) ID NO.9 6 bases)

GTGTGT-(GT); 48

SEQ ID NO: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

SEQ ID NO:26-(6 bases)

TGGTTG-TG(GTHTG 42

SEQ 1D NO:29-(6 bases)

GGGGTGG-G5(GTHG, 41

SEQ ID NO:62-(7 bases) _

GGGTGGG-G2(GT)Gs 28

SEQ ID NO:63(7 bases) .

TGGGTGG-TG(GTHG: 55

SEQ ID NO:64-(7 bases)

GGGTGGT-GGT)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 o

sequences (Table 6). ‘ S Y . B
 Table6 LT
10 % inhibition of HL-60 human promyelocytic leukemia cell proliferation
SEQUENCE % INHIBITION
TGTGTG-(TG)s 7
SEQ ID NO:9-(6 bases)
GTGTGT-(GT); 13
SEQ ID NO:10-(6 bases)




GIGIGI-(GT)3-4 SE ID NO 10 6 bases TTTGIT-TT(TG TT14 SE |
GGTGGG G TG GG17 SE 1D NO 24 6 bases 11 June 2004 WO 01/

L\ljggg:?zo@lbas es)

PCT/ CAQQ 01467 23 GGGTGG- G GI) Gd's SE | D NO 25- (6 bases) TTG FI "I
=TT( GT) TT2WBH/A4#4H5 NO. 26- (6 bases) As shown in Table 9, 6POTSA@I467equences

i nhi bited LNCaP cel |

acute nonocytic | eukem a cell
| eukem a cells are a p53 null

proliferation.

Exanple 9 Inhibition of THP-1 human

proliferation 5 THP-1 acute nonocytic

human

suspensi on tunor

nodel . THP-

1 cells

(1.6 X 106 cells/m) were incubated w tH 6 base GI sequences (Table 10).

Tabl e 10 % i nhi bitrrerr-ofrdf#t 1 human acut'e nonocCyti C [l eukem a cet|l
proliferation SEGEENOE%2BXHkEHTI ON TCGTGTG (TG 30_SEQ|ID NO 9- (6 hases)

GTGTGT- (G 3.1 |
bases) GGIGGG Q3 ID

SETEEH-NGITGBGE bases) TTTGIT-TT(TG 1T8 SE@ | D NG
{6deses)| D NOY 24- (6 hases) 3

OG- GG GI) 1

) 23- (6
515 SE I D

NG 25- 6 bases) iy

Tabl e 10, 6 base ass L8

E,TTl SE I D NO 26- 6 basds) 103As shc

readar by + A TLID 1
T oTrccu

caolifarat A
t—t

wn in
Exanpl e

10 I nhibition of Rog !
ovari an cancer cC S

ovari an cancer

rrn -_ LA

oli fle'?‘éa;‘i on

15 OVCAR-3

cell pn

3 nutrared,

p2Iiwaf=t1Cp

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

Inhibition of MCF-7 human breast cancer cell proliferation

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

Table 7

% inhibition of MCF-7 human breast cancer cell proliferation

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

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

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

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

GGTGGG-GG(TG);GG a1
SEQ ID NO:24-(6 bases)

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

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

10

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

proliferation.

Example 7

Inhibition of PC-3 human prostate cancer cell proliferation



del eted, netastatic human solid tumor nodel. OVCAR-3 cell $1 (;5n& 25682
cells/m) were incubated with 2, 6 and 18 base GTI sequences and with a 6
base AGI sequence (Table 11). Table 11 20 % i nhibition of OVCAR-3 human
ovari an cawoen/dees | proliferation 11 June 2004 WO 01/ 444BSTRL8W0TAD0 01467
24 SE UENCE % INHIBITION TG (TQi 23 SE I D NO:51- 2 bases) TTAGGG TT(AG | GG
15 SEQ I D NO 49- 6 bases) GIGIGIGIGTGIGIGIGI-(GI)9 10 SE ID NO 18 18
bases) GGGIGG GF GI) 1 GG 15 SEQ I D NO 25- (6 bases) As shown in Table 11, 2,
6 and 18 base GI sequences and a 6 base2BGI sequence inhibited OVCAR-3
cell proliferation. E@%ﬁaﬂz%aﬁcér@@ﬂr& 'a%3%ut§5d,%ﬂ?bg@b”ﬁ§ﬂg&1‘ﬂ@ﬁt‘ an cancer
- ce

cell proliferation SK- ovari an cancer s are a p53 nutat ed,

p21/ waf - - 1/ G p hyepnetolid turparmmodel 868 (celis(d x 167 exlla/mefe weredacubaied #dthdt i ¢ human

solid tunor nodglse bk | 105 cells/mM) were incubated with 2,
6 and 18 base GI sequgﬁ%ﬁmﬁ’%ﬁé‘?éf 10 Table 12 % i nhibition of SK-OV-3

human ovari an cancer cell proliferati ocFebBEQUENCE% | NI UBI TION TG (TG 118 SEQ

GreTareTerareTarar s R hRh AR U o) 1000 se0 10

NO 25- (6 baseg)Sedgneehown in Table 12 2. 6 and 18 base [GI%3eIpmemnc e
i nhi bited SK- QUGE-(E@F| proliferation. 15 Exanple 12 8
SEQ ID NO: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)
TITGTT-TT(TG),TT 14
SEQ ID NO:23-(6 bases)
GGTGGG-GG(TG),GG 26
SEQ ID NO:24-(6 bases)
GGGTGG-GG(GT),GG 38
SEQ ID NQ: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 celis ¢ ..
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 o
SEQ ID NO:9-(6 bases)

GTIGTGT-(GT)s ' 4
SEQ ID NO:10-(6 bases)
TTTGTT-TT(TG)IT 14
SEQ ID NO:23-(6 bases)
GGTGGG-GG(TGYGG 17
SEQ ID NO:24-(6 bases)




I nhi bition of cell proliferation by phosphodi ester and phsphpsebpioat e
sequences Modification of natural phosphodi ester sequences by substitution
of a sulfur atomfor a nonbridging oxygen atom on one or nore of the
phosphat e Wad14#468ps has been reported to increase the seabiChdonserf

ol i gonucl eoti de sequences 11 June 2004 WO 01/ 44465 PCT/ CAOO 01467 25 to
endonucl eases in biological fluids and cells (Crooke et al. Anticancer
Drugs 6:609, 1991). Jurkat human |eukema T cells (Table 13), LNCaP human
prostate cancer cells (5 x 105 cells/nm2B (Table 14) and MCF-7 human breast
cancer 5 cell $cGbrec-totcmes| s/ M) (Table 15) were incupatedigmth |6 base GI
sequences, havi SEQ@NMes-(6bxspen (phosphodiester) or _sul fur

(phosphor ot hi o fg’fﬁsﬂiﬁﬂmnbrl dgi ng atom on the phosphpte group. [Table 13
% i nhi bition ofS la-T cell proliferation SEQIFNOF%
| NHI BI TI ON PHOSPHODI ESTERPHOSPHOROTHI OATE TGTGTG (TG 3 (6 bases) 37- 17 SEQ

I D NO 9 hos hodi EQ I D NO
10 phosphodi est ???’Bf;‘ﬁ%@(;%é’% %%%@%W%ﬁgﬁ%géﬁéﬁéﬁf SEQ I D
NO 23 hos hodi ester hos horot hi oate A&pepl CG TG 1GG (6 bases) 486 SE ID

NO24 phosphodi e gq%ﬂh xo) ases)600 SEQ I D
NG 25 phosphodi Zﬁsht?éarm hos zo |oat e%{ﬁ%ﬁ@%#?? 'E)ases)34 0 SEQ
| D NO 26 pho§phodi esTHP-Pplootcptmononyhmobukemﬁ dels| ereld pA3i nhil ivmamn of LNCaP
human prostate cancer cell prolijferation SEQJEN % | NHI Bl TI ON

PHOSPHODI ESTERPFRSBPIEIRCHRISMpede kcﬁ@fﬁ%ﬁ#@i% #6107 aecdlsimly wees igedbated NO, 9
phosphodi est er, wRAGEHRROGPELRALS (GI)3 (6 bases)-4-20 SE ID NGO 10

hos hodi ester phosphorothl oate T'ﬁ'TGTT'I"r ng(i“a)OlTT (6 bases) 14-11
able

% inhibition of THP-1 human acute monocytic leukemia cell proliferation

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

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

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

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

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

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

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



SE 1 D NG 23 phosphodi est er; phosphor ot hi oate GGTGSG GX TG 1§46 D004

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

GGGIGG G GTI) 1GG (6 bases) 18-8 SEQ I D NO 25 hos hodi est er phosphor ot hi oat e

TTGITT TT(®D)LFR6E6 bases)22 -1 T SEQ I D NO 26 hos hodi eBCHCANMIEI6T

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

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

| NHI BI TI ON PHOSPHODI ESTERPHOSPHOROTHI CATE TGTGTG (TG 3 (6 bases)66 SEQ ID

NGO 9 hos hodi ester has horothioate GIGTG# (G )3 (6 bases)3112 SEQ ID NO 10

phosphodi est efgg P | D NO 23

phosphodi est el irgRR®sphor ot i oate GGIEEG GF TG TGS (6 Dase5)4&;4 SEQ I D

NO 24 hos hodi a6 ByN@bieg phay ot hi oat e GGGIGG- GH OT) 1GG (B bases) 4112 SEQ | D

NO 25 hos hodil #38@¢G-pH@spGGr ot hi oate TTGITT-TT(GI), TI" (6 bases) 206 SEQ I D

NO 26 hos hodi-SE@ BYNGi#pe(6 basesht hi nate As _shown in Tables 13, 14 and 15, 6

base GT- phosphGdFECRHLTS REESTs i nhi bited Jurkat T, LNCaP dhd MCH 7 cell

proliferationpH =‘ LDN\QLS,\(MI? "@!‘ +har—5—6—bhbase GH-phospd j
G t“ J |l Ll )

sequences. Exqitgg g{f{m tion of cell proliferation py nixed

phosphodi est e anu prospor UL i oat e —Seguences Jurkat—humanteokenta T

cells (Table 16) and MCF-7 human. breast 10 cancer cells (5 x 105

cell s/m1) (Tablke shdynieTeblerlduBab add WB tbaset GF Bqixmses H0 a 6Hgkd AGYO: 25,

wherein either sul fur (phosphorot hi oate) was
t he nonbri dgi nggga%ﬁglr?ngouhﬁﬁ ﬁgwgéﬁ%taelpéoﬁgﬂﬁmnrabl e 16 % i nhi bition of
Jurkat human | eukem a T cell proliferExtmple 11

5  Inhibition of SK-OV-3 human ovarian cancer cell proliferation
SK-OV-3 ovarian cancer cells are a p53 muta‘tted, p2l/waf-1/Cip
deleted, p15™“® deleted, p16™ deleted, metastatic human solid tumor model.
SK-OV-3 cells (5 x 10° cells/ml) were incubated with 2, 6 and 18 base GT

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

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

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



SEQUENCE* % | NHI BI TI ON GoGoGoToGaGo- GoGo( GoTO) 1Q0G0 (oxygeqq af,padogho 6) . 60
-- SEID NO 25 6 bases GO0GST,GGo GG (G T,),G G (oxygen atom 9,2,4,5, 6;
sul fur atom3)17 SEID NO25 6 bases) GGGT,GG-GG(GT,)IGG (oxygen
atom 1, 2, 3Wp,08/4448l fur atom 4) 12 SEQ I D NO 25 6 bases) GPC/CAT/®EZ0

GG (GT,)IGG (oxygen atom1,2,5,6; sulfur atom 3,4)13 SEQ ID NG 25 6
bases)- G QG, GG -G G (A0T,),G G (oxygen atom 2, 3,4,5; sulfur atom
1,6)16 SEQ ID NO 2S 6 bases QOGSATOG D- DG, (A0Ta) 1G & (oxygen atom
1,3,4,6; sulfur atom 2,5)11 SE I D NO 25@5bases) GGGTGG- GG GI' GG 0 en atom

34 sul fur at om {bfidohdclSddBsST bididnicatiEids(RdLdelle ¢Croble $tAE AQRGnYEQ 01/ 44465
PCT/ CAOQ 01467 fj s%%)| D NO 25- (6 bases) GG GT,GG GG (GT,)1G G .
(sul fur atom | U5ugEs31)-D NO 25- 6 bases hos horot hi oate *Note: "o

represents an_oxygenyak@muaid ledkeni® N’ &ISTrsb18 153 INEarh AP phosphat e
group Table 17 5 % inhibition gf eI\/CF-? hugan bregst cancer cgﬁoltsﬂ?e

proliferation - SEeeEsdis{ox MNrestirimd Gablet] 43, aad MCE7(honmn ) E@sGancexygen at om

1to 6)41 SEQ 1 ' , ‘ T.)1G G

(oxygen atomL, 08 s cORRD itle P UGE uRhuRd i frieoy Bediehcas” )

ﬁo azg (Téaba - G; ViR Fitharxygen drlasehodiester) r Znlus (osphekdthivat) @mad) 0 SEQ | D
. - ases

at om 3, 4) 43 SEQH%&Q%“gg%%%E%%%T%%‘% ani(égan( Eciato%) |1G%c35 ?i)xfl;le];ur

atom 2, 3,4,5; sulfur atom 1, 6)12 SE | Mable@125- (6 bases)

AOG GT.G Co-G Gs(GaT,, 'é%ﬁb%r& en at 031 3 6; sgﬂglqur. atom 2, 5) 13 SEQ
| D NO: 25- (6 bases) G & , oty SN ?u%‘f%&llrf%w 0B m 3, 4; sul fur
atom 1, 2, 5, §)SEQUENCE % INHIBITION

A 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-TI(TG);TT (6 bases) 3i . 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
TEGTTT-TT(GT)TT (6 bases) 34 .0
SEQ ID NO:26 phosphodiester; phosphorothioate -

10
Table 14
% inhibition of LNCaP human prostate cancer cell proliferation

SEQUENCE % INHIBITION

PHOSPHODESTER PHOSPHOEOTHIOATE
TGTGTG-(TG); (6 bases) 9 _ -16
SEQ ID NO:9 phosphodiester: phosphorothioate ' - N
GTGTGT-GT); (6 bases) , 4 , 20
SEQ ID NO:10 phosphodiester; phosphorothioate U
TTTGTT-TT(TG),TT (6 bases) - 14 . ) A
SEQ ID NO:23 phosphodiester; phosphorothioate ) TS S
GGTGGG-GG(TG),GG (6 bases) _ 17 ST BT
SEQ ID NO:24 phosphodiester; phosphorothioate o e
GGGTGG-GG(GT),GG (6 bases) 18 -8
SEQ ID NO:25 phosphodiester; phosphorothioate
TTGTTT-TT(GT),TT (6 bases) 22 .1
SEQ ID NO:26 phosphodiester; phosphorothioate

Table 15



SE ID NO 25-(6 bases GGGT,GG&Q GG (GT,)1GG,;
SE I D NO 25 6 bases has horothi oate *Not e:
represents a sulfur atomon the phosphate

and "s

(0]

(sul f ugq 3upELbolo 6) 12

represents an oxygen atom
group. As shown in

Tabl es 16 w@dP1Aa6eS substituti on of a sul fur atom for a noRGTCAYI/ME7 oxygen

atom on one or

nore phosphate groups of 6 base GI' SEQ | D NO 25

in a significant decrease in inhibition of Jurkat T and MCF-7 cell

proliferation.

Exanpl e 14

| nhi bition of nmurine cancer

c

el l

to resulted

proliferation

EL-4 nurine |ynmphoma T cells are a suspéfsi on tunor nodel . EL 4 15 nurine
| ynphoma T cells WerE%IulﬂﬁMB@d@KM@Fthﬁnanlﬁeast?cZn@Bdelgﬁroﬁﬁﬁﬁon sequences
and vmthal%—ba—se—AGG—sreque-nse—-@Ia,bJ—e 18) . Table 18 % inhihition of ElL-4
murine T | ynphor ceH—proH-ferati-on SE(‘QL,'E'\I IBNPNCCT GG G| GT) 1GG
4 SEQ I D NO [2& es—4-t—Ftre—260 LGP HPRIERTER \ O HHGPHOROTHHQATE
GGGTGG G Glf)g bs hor 8t hi oatle 6
GTGTGIGTGTGI[G - O NG 27 joases55T6TeH T
GGTGGTI TTGTTT@Tﬁﬁb%E@ﬁufbmmsmomm% 38 bases) AACTACAA C 6 SEQ
| D NO 67- 15 'ha:Ges)‘r(fﬁ)G‘ﬁGﬂBbéﬁi)B 2 SE I'D NOT 67bases)
GIGIGIGTGTGIG & 2 YOrhibBe 18 oases) As _shgwn in Table 18, 6,
18, 27 and hﬁﬁﬁé@ﬁ@&ﬁjéﬁ@@s‘ and a 15 bape AQ®S sequgnce dild not inhibit
EL-4 nurind ’_., IDNQrzﬂ\PhOW oS loﬁtﬁrl nelleukema B dgells are 1A
suspensi on t|(# TI.? ?T)'G g;t‘eﬁ;s;ﬁ&lmoo&ogtgukerr a B cdlls wdre indtbated|with 6
base GI sequ 3 s Dhses) a0l € 19 20 p

SEQ ID NO:26 phosphodiester; phosphorothioate

10

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

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
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

SEQ ID NO:25-(6 bases)

GGG ToGoGoGoGol{GoTon GG, (0xygen atom 1 to 6)

60 -

GGG ToGoGo-GyGo(G: To)1 GGy (oxygen atom 1,24,
SEQ ID NO:25-{6 bases)

5,6; sulfur atom 3)

17

GGG T:GuGo-GGo{ Gy TshGoGo (oxygen atom 1,2,3,
SEQ ID NO:2546 bases)

5,6; sulfur atom 4)

2

SEQ ID NO:25-(6 bases)

GGG TsGoGyGoGo(Gs T hGoGs (0xygen atom 1,2,5,6; sulfur atom 3,4)

13

SEQ ID NO:25-(6 bases)

GGG ToGoGs~GsGo(GoTo)1GoG: (oxygen atom 2,3,4,5; sulfur atom 1,6)

16

SEQ ID NO:25-(6 bases)

GoG:GoToGsGo-GoGs(GoTo)1G:Go (oxygen atom 1,3,4,6; sulfur atom 2,5)

i1

GGG TGiGi-GG(G, To)) G:Gs (oxygen atom 3 4; sulfur atom 1.2.5.6)

-13

SUBSTITUTE SHEET (RULE 26)



% inhibition of A20 murine B | eukemi a cell proliferati onﬁg@g@l@z‘g@

| NHI BI TION TGTGTIG (TG 3 22 SEQ I D NO 946 bases) GIGIGT-(GI) . ID NOO
- 6 bases) =GIT-TT(TG 1 TT5 SEQ I D NO 23 6 bases) GGIGGG G TG 1GG 9 SEQ
| D NO 2446Wioad@#t6655GGTGG GG GT) 1GG 11 SE | D NO 25- (6 baseBCT/TAII46TT( GT)
TT15 SEQ I D NGO 26- 6 bases) As shown in Table 19, 6 base GI sequences

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

I nhi bition of canine cancer cell proliferation D17 cani ne osteosarcoma
cells and CF-51 canine manmary gl and c&dcer cells are solid tunor nodels.
D-17 cani ne 03is8QEPNOOI@bksesh | S (D X 10> 15 cells/m) (Tabre 20) and CF-51
cani ne mamar Y oybeNdG,6.an6..T.56/6] Sulfubatom 105 11 June 2004 WD 01744269 5
PCT/ CACO 0146%FSE NQ:24- ho igte?1) _were incubated with 6, 9, {17, 27
and 33 base GT- *Bug(rd rrpwsntagngrxginaemand]'s’ ripcesants A@Gratopee the phospliadd e 20 %

i nhi bition of D&% cani ne osteosarconma cell proliferati on SEQUENCE%

| NLHBI TION GGGTGG G GT), GG 18 SEQ I D NG 25 6 bases)
GTGIGTGTGTGTGIGTGTGTGTGIGIG- ( GT) 13G 2346 1D NO 1 27 bases
GIGIGITTGGIGGITTTGITTIGITGTI TTI ' [ TG 23 SE I D NO 66- (33 bases
AACCACAAGCCCAAC20 SECHefimhibigipsgf MEE-Humas preavicuoer ceimralifratbm | D NO, 10- 9

bases SEQUENCE* % INHIBITION
GoGoGoToGoGo-GoGo(G,T,)1GG, (oxygen atom 1 to 6) 4]
SEQ ID NQ:25-(6 bases; phosphodiester)
GGG ToGoGo-GoGo(GsTo)1GoGo (oxygen atom 1,2,4,5,6; sulfir atom 3) 12
SEQ ID NO:25-(6 bases)
GGG TG oG- GoGo(GoT:)1GoGo (oxygen atom 1,2,3,5,6; sulfur atom 4) 0
SEQ ID NO:25-(6 bases) ‘
GGG TGoGo-GeGo(G. T51GoGo (oxygen atom 1,2,5,6; sulfur atom 3,4) 43
SEQ ID NO:25-(6 bases) '
G3GoGoToGoGe-GeGo(GoTe)1GoG: (oxygen atom 2,3,4,5; sulfur atom 1,6) 12
SEQ ID NQ:25-(6 bases) .
GGG TGGy-GoG(GoT,): GG (oxygen atom 1,3,4,6; sulfur atom 2,5) 13
SEQ ID NQ:25-(6 bases) :
GGG ToG:G:-GyGy(Go To)1GsGs (oxygen atom 3,4; sulfur atom 1,2,5,6) - <3
SEQ ID NO 25-(6 bases)
GGG, TG:G5~G: GG, T,)1G.G;; (sulfur atom 1 1o 6) 12
SEQ ID NO:25 (6 bases; phosphorothioate)

*Note: “0™ represents an oxygen atom and “s” represents a sulfur atorﬁ on the phosphatg
group. ,
As shown in Tables 16 and 17, substitution of a sulfur atom for énonbﬂdging
oxygen atom on one or more phosphate groups of 6 base GT SEQ ID NO:25
10 resulted in a significant decrease in inhibition of Jurkat T and .MCF-’?‘ cell
proliferation. '
Example 14
Inhibition of murine cancer cell proliferation
EL-4 murine lymphoma T cells are a suspension tumor model. EL-4 -
15 murine lymphoma T cells were incubated with 6, 18, 27 and 33 base GT
sequences and with a 15 base ACG sequence (Table 18).
Table 18
% inhibition of EL.-4 murine T lymphoma cell proliferation

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




TGTGTGTGTGTGTGTGT- (TG) 8T 8 SEQ I D NO 17- 17 bases) Table 24 Jgpipophi tion of

CF-51 canine mammary gl and cancer cell
| D NO 25 -
GIGTGTGTGIN®D@EI@AEI GTGTGTGI G ( GT) 13G 23..

GGGTGG G GT),

GG 14 SE Q

GTGIGII TGGTGGTTTTGITTGITGI11]

AACCACAAGCCCAAC20 SEQ I D NG 67 -
bases) TGIGIGIGIGIGIGIGT- (TG 8T 8 SE ID NG 17 -

proliferation
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SE ID NO 1: 27PGEHEA8H01467
1' TG 23 SE I D NO 66- (33 bases)
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SEQ ID NO:18-(18 bases)

-2

5

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

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)s 22
SEQ ID NO:9-(6 bases)
GTGTGT-(GT); 9
SEQ ID NO:10-(6 bases) .
TTTGTT-TT(TG),TT 5
SEQ ID NO:23-(6 bases)
GGTGGG-GG(TG),GG 9

SEQ ID NO:24-(6 bases)

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

11

TTGTTT-TT(GT)TT
SEQ ID NO:26-(6 bases)

15

10

15

As shown in Table 19, 6 base GT sequences inhibited proliferation of A20

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°

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



CANINE D 1718 CANINE CF-5114 As shown in Table 22, human ¢angge 20eul s are
nore sensitive than canine 5 cancer cells and marine cancer cells to
inhibition of proliferation by 6 base GI' SEQ ID NO 25. Exanple 17

Syner gi stiwo#limaes of two 6 base GIsequences on inhi bitiBCI/OA@eds7f er ati on
Jurkat human | eukema T cells were incubated with suboptiml 10
concentrations (5.0 g/m) of 6 base GI sequences (Table 23). Table 23 %

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

i NHI BI TTON GGGIGG G GI) 1GG 5 SE | D NO225- 6 bases TTGITT-TT(GT) 1GG -2 SEQ
ID NG 26 - 6 ba E6) | | D NO 26
TGGTTG TG GT) 1%@&)@23&@):%%% gﬁﬁg%é%%é‘r?’ Q%’G(P[GTN%%% bt 0 Na

10- (6 bases) TGCPeSWs dethr{iihaﬁq esw_f@cw NO. 29 + SEQ ID NO 10
GGTTGG G TT) 1GG 4 SEQ I D NG 41- 6@@82 o TTGIGG TT(GT) 1GG 4 SEQ I D NO 39-
6 bases) GG GG + TT G GG 18 11 June WO 01/ 44465 31 SE I D NO 41 + SEQ
1D NO 39 As shown |n‘Vflabibélozz’beWecaﬂmthbeﬁa@ou@Cdtpxoﬁferatim 6 base GT

sequences had SYRET gt stic—effect—onminhi-biti-on—of Jug,o,'}'atmil.’mg,el
proliferation. md"ut EMtTat T o of—amtneopifastTe, gt T ecty of
chenot her apeut i csmrmg@f&( ) human | eukemia T cellsjwere incubatpd with

1.0 pg/m of 6 | omaeT6icierrdteNIGEEratdeol,cZ/ base I SEQdD NO| in the
presence of 0, SEQIDNO:1@27drse)0. O . ta/m of 5-fluoroufacil or _cisplatin
(Tabl e 24). 5- [{f¢EICHIRGEIGLTTIIFGINMGEAARGITETEND| ite thatl inteeferes With DNA

and RNA synt hegiSEQID NO:66+(33 bases)
‘ AACCACAAGCCCAAC 20

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

As shown in Tables 20 and 21, 6, 9, 17, 27 and 33 base GT sequences and a
10 15 base ACG sequence inhibited both D-17 and CF-51 canine cell
proliferation.
Example 16
Inhibition of cancer cell proliferation

Inhibition of human, murine and canine cancer cell proliferation by 6
15 base GT SEQ ID NO:25 is summarized in Table 22.



10 Gsplatin is an alkylating agent that cross-links DNA @mquhglgobuts DNA

precursors.
proliferation I
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jigtm (GTI)13G - (27 bases) 3152541 SEQID NO1 at 1.0 RPIlm Cisplatin m
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1.0 gglm (GT)13G 27 bases) 3183576 SEQIDNO1 at 1.0 pg/m
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14
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As shown in Table 22, human cancer cells are more sensitive than canine

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

Table 23

% inhibition of Jurkat human lenkemia T cell proliferation

SEQUENCE

% INHIBITION

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

3

TTGTIT-TT(GT),GG
SEQ ID NO:26-(6 bases)

-2

GG(GT),GG + TT(GT),GG
SEQ ID NO:25 + SEQ ID NO:26

14

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

-1

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

TG(GTHTG + TG(GTHTG
SEQIDNO:29 + SEQ ID NO:10

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

TTGTGG-TT(GTHGG
SEQ ID NO:39-(6 bases)

GG(TTHGG + TI(GT),GG

18




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

Tanmoxi f enOWOIBAHES GI) 1GG (6 bases) 6212431 SEQ | D NO 2BCHCAM/@Q463gl i

(GT) 13G (27 bases) 8192420 SEQID NO | at 1.0 pg/m As shown in Table 25,
6 base SEQ ID NO 25 potentiated the antineoplastic effect of 0.1 .tg/m
5-flurouracil and of 0.1 jig/mM tanoxifen on MCF-7 cell proliferation.
Twent y-seven base SEQ ID NO 1 did not pédfientiate the antineoplastic
activity of 5-flseQiwNbact $EQIDNOE39f anDXTTen _on MCF-7 CEIT_T0 profijferati on.
15 Exanple 19 Inhibition of prol feration by repeats of 6 base GI SEQ I D
NGO 25 Jurkat hunan, | eukemia T cells were incubated with 1, 2, 3 and 4
repeats of 6 badé MTGF)T??GE @E@m'#mqqef%)ofm@@ef@seqme@aﬂ@ %

i nhi bi tion of J istiRWAREL dnthﬁm@omu%{’rcm ohfe?ﬁt?;h' on SEQUENCE%
| nhibition GGGT Gl 1GG 60 SEQ | ases

GGGTGGGGGTGG[GG(GT) 1GG] 218 SEQ I D H@atasledﬂ bases)

%WF@%%@% ch Oﬂ?@?ﬁﬁ%s‘ém bases 11 June

2004 Jurkat human leukemia T cells were incubated with 1.0 pg/ml of 6
base GT SEQ ID NO:25 and of 27 base GT SEQ ID NO:1 in the presence of

0, 0.1, 1.0 or 10.0 pg/ml of 5-fluorouracil or cisplatin (Table 24). 5-

flucrouracil is an antimetabolite that interferes with DNA and RNA synthesis.

10 Cisplatin is an alkylating agent that cross-links DNA and inhibits DNA

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

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

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



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

NO 70. Thewodliu#4dg 5 tenperature (Tn) of 6 base GI' SEQ | BCNCA@B14Es 2. 5C
and increased to 56.8C with O SEQID NO 68, to 76.3C with GI SEQ I D NO 69
and to 86.3Cwith GI' SEQ I D NO 70. Exanple 20 Inhibition of proliferation
by Bacillus Cal nette-guerin (BCG derived 10 sequences BCG derived
sequences are reported to inhibit tunor 3growmh in vivo (Kataoka et al.

Jpn. J. Cancer Rethe lﬁaseaééofaaﬁﬂ,)lobﬂla@qll\%m%fs%%r&ﬁﬁmr%l}@f&?) and BCG
A-4 (SEQ ID NO 74), when pre-m.xed with cells and injected into CDF-1
mce, are reporf@ﬂ’ )i hpmerifen isgn esiipgan aglagomist by 88% 1s and 37%
respectively. Jurkat human | eukem a Tgglls were incubated with 45 base
sequences derived from BCG (Table 27). Table 27 % i nhi bition of Jurkat
huran | eukenia T cel |%pm1@lpm¢re¢fal-‘f198ﬁ @E@Emmanwmlmmrasm A1
AAAGAGGGGCATGAS ESBaNeps 0 COCCC GigR t5—bases BCG
A- 2 AAAAGAAGT I3 “CATGGT GT GEFroursdittde

bases) BCG A- 3] TCCATCGCCAAGGAGATCGAGC 24 T CCol AQG L;L_bL\L:/-\lt,um: D
NO 73- (45 baseg3-FB@Giral 4 ACCGATGACGT CGCCAEGI GAGG 9| CTAAJACGRCGICCABCGI CCTG
SE | D NO 74- (45G68a6G16 thsedune 2004 WO 01/ 44465 |PCE# CAOO/ W146[7 34

SEQ ID NO:25 at 1.0 ug/m)
{GiT)13G (27 bases) g 24 35 33
SEQ ID NO:1 at 1.0 pe/ml
Tamoxifen (pg/ml)

. 0.0 0.1 1.0 10.0
Tamoxifen 4] 10 18 15
GG(GT),GG-(6 bases) 6 21 24 31
SEQ ID NO:25 at 1.0 ng/ml
(GT)3G-(27 bases) 8 19 24 20
SEQID NO:1 at 1.0 pg/ml '

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

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

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

repeats of 6 base GG(GT),GG (SEQ ID NO:25) (Table 26).
15 Table 26 o
% inhibition of Jurkat human leukemia T cell proliferation -

SEQUENCE _ % Inhibition
GGGTGG-GG(GT),GG 60

SEQ ID NO:25-(6 bases)
GGGTGGGGGTGG-[GG(GT);GGl; 13
SEQ ID NO:68-(12 bases)
GGGTGGGGGTGGGGGTGG-[GG(GT),GGl; 5
SEQ ID NO:69-(18 bases)
GGGTGGGGGTGGGGGTGGGGGTGG-[GG(GT), GO, 13
SEQ'ID NO:70-(24 bases)




BCG A- 6 ACGAGACCACCATCGTCGAGGE21 CGCCGGTGACACCGACGCCATCG $EQuAD N 75- (45
bases) BCG A- 7 GCCGAGAAGGTGCGCAACCTGCA CGGCTGECCACGGACTGAACCCT SE | D NO 76
45 bases) BCG M3 ACGCCGACGICGTICTGIGGTGR2 GGTGTICTACCGCCAACGCGACGG SEQ 1D
NO 77 45 v&9a848BEGC ALPHA- 1 CGACTACAACGCGCTGGGATATCLO PCT/CA00/01467
AACACCCCGGCGTTCGAGTGGTA SEQ I D NO 7$- 45 bases) As shown in Table 27,
BCG derived sequences inhibited Jurkat T cell proliferation X24% Exanple
21 5 Induction of cell cycle arrest Cell cycle stage was determ ned using a
CYCLETESTrm PLUS DNA commercial kit (B8cton Dickinson). Briefly, nuclei
fromcells were obtained by dissolving the cell nmenbrane in a nonionic
detergent, elim nah?‘%g,t ceI | .cytoskeleton and nuclear proteins with

trypsin, digestiAid kableA0a nqf Jyskatl eall-prelifgration wap % it t he
nucl ear chromat u:asevm BEQPES NOSS aﬂ&tafquea%m %eﬂe GBSEQ I8¢k, fg1e cel |

nuclei and their fluorescence was anal yzed in Tl ow cytoneter equi pped

with electronic ﬂmﬁreﬁE%IEchrﬁS‘nmd &h é@p@El $EQ yD T(J@IS@SC&'M meltingBect on
Dickinson, S3n J65ra r?}A(Tn@%@gm%mﬁs;ES@Dg@bﬁ wal 2 fe/aﬁa’m& by > (SB),

md S (SM | at e e cell "cycle was anal yzed
usi ng MODFI T LT5§<8?¢mth T 9ERQ I3 NOy68, wa76.3k0 wdth GHSEQ IDer;ﬁﬁmld ) .

Exponential ly gﬁ@‘é‘}@q"ﬁ@kﬁ?@ﬁ%’d eukema T cells (Table 28) and MCF-7

human breast ca cells/m) (Table 29) were incubated for
24 h with 2, 6, 15, 18, 27 and 45 bafecamplnd@nces containing A, 20 C, G and

b a¥ 11Tl R BB e i 5
10 sequences
BCG derived sequences are reported to inhibit tumor growth in vivo
(Kataoka et al. Jpn. J. Cancer Res. 83:244, 1992). In addition, A-2 (SEQ ID
NO:72) and BCG A-4 (SEQ ID NO:74), when pre-mixed with IMC cells and
injected into CDF-1 mice, are reported to inhibit IMC tumor growth by 88%
15 and 37% respectively. A '
Jurkat human leukemia T cells were incubated with 45 base sequences
derived from BCG (Table 27).
Table 27
% inhibition of Jurkat human leukemia T cell proliferation

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

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

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

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




| nduction of cell cycle arrest in Jurkat T human | eukem aq¢glhe Fpaf cells
I n hase: Go/ GLSESMSLG 2/ MArrest* Untreated cells31.419. 114. 311. 623. 6None
G GT) 1G&28. 546. 314. 610. 70. OEnd SE SEQ I D NO 25- (6 bases)

TT(GT) | TT3WO0®1/444632. 810. 732. 4End SEQ | D NO 26- (6 bases) GRENMCA¢EER)

GT(GT) 1GT 30. 841.916. 810. 20. 3End SE SEQ I D NO 10- 6 bases) AGA')1GA
35.229.110.48.217.1Md SE SEQ ID NG 31 6 bases GH AA) 1GG

48. 019. 88.55.834. 1End SE I D NO 42- 6 bases)Go/ G GH CC) 1GG
26.521.322.810.718. 7End SM SE I D NO 43 3¢6 bases) (weak) G3 GT) 1GG

34.914. 815. 010] 82dAsNone SEQ I D NO 25 -(6b bases hos [horothioate (QlT) 13G
40. 635. 614. 29. BACAHFRMCEECSECETATANGGL - 27 bases) (GIT) 33G 21
33.717.613. 211 @QQCWASE@‘?@W@{ -(27 bases ho |s horothioatd ~ ¢
34. 315. 513. 61035 PAG R e 6 2 . NG bases)

(GBT) 4G340. 513 3Lz x Ale g I ID NO: 3- (27 basgs) 4

(GrT) 3G336. 516 gdde G ac | D NO 4- 27 bagdes)
AACCACAAGCCCAAMM&@&ﬁM 6None SEQ I D NO 67 |15 bases)
BCG M-3
ACGCCGACGTCGTCTGTGGTGG 22
GGTGTCTACCGCCAACGCGACGG
SEQ ID NO:77-(45 bases)

BCG ALPHA-1
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
todide was added to the cell nuclei and their fluorescence was a.né_l&zed ina
flow cytometer equipped with electronic doublet discrimination capabilify
(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.



TT(AG) 1GX24. 637. 219.55. 912. 8M d SM SEQ I D NO 49- (6 bases) 11 june 2004
(GT)924. 226. 724.08. 716.4M d SM SE | D NO 18- 18 bases BCG
A-119.831.722.514.012.0Md SM SE I D NO . 71- (45 bases) BGC

A-332. 320. wOA1/84485 021. 4None SE I D NO 73- 45 bases T&23. 1BCT/84e0/B%780. OEnd
SE SEQ I D NO 51-(2 bases) As shown in Table 28, in Jurkat T cells, 2, 6 and
27 base GI sequences 5 induced arrest in the SE phase of the cell cycle, 6
base CG and AGI, 18 base GI and 45 base ECG A-1 sequences induced arrest in
the SM phase of the 11 June 2004 WO 01/ 44465 PCT/ CA06/ 01467 36 cell cycle
and a 6 base AG sequence induced arrestplepgt he Go/ Gl phase of the cell
cycle. Table 29 Inductjion of cell cycle arrest in MCF-7 human breast cancer -

cells %cells in pha&”@“CtGPIOéc?iESWBL@eﬂ/Wk@éE bumgnileukamiagpells

cel | s23. 614. 4J0.8IT. T40. INONE[GX CT) 1G5 & }f Ssin phaser 210- 917- 4End SM SE | D
NO 256 bases] TT(AGQ, GG 20. 0T8GHE5. AZ0Sg ISTONM GV SEQTT 1@,MO [4idfest* O
bases) (GI)9 RBntBaddcelE6. 910. 515. Biid M BEHO | DINO 118 118 Hases) [TNone
17. 236. 413. 414GH%GIGEnd SE SEQ | BB.ANO § 1463 basesy H Ae.7sHowmo i rf Ehabl d 29,
in MCF-7 cell Mﬁ_ﬁg& STsequences inguced larrestl in the SE pghase
of the cell ¢ %‘D‘%‘gg EFS'% AGT S&buerlcelldnd| af248 [bd88 [GB24eddstce
i nduced arr est é as¢ of thelcell cycle. ﬁxarrpl q 22 gﬁgk)

GT(GT),GT 30.8 41.9 16.8 102 0.3 End SE

SEQ ID NO:10-(6 bases)

AG(GT),GA 352 29.1 104 8.2 17.1 | MidSE

SEQ ID NO:31-(6 bases)

GG(AA)GG 48,0 19.8 8.5 5.8 34.1 End

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

GG(CCHGG 26.5 21.3 22.8 10.7 18.7 | End SM

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

GG(GT);GG 34.9 14.8 15.0 10.6 24.7 | None

SEQ ID NO:25-(6 bases

phosphorothioate)

(G\T)i:G 40.6 356 14.2 9.3 0.3 End SE

SEQ ID NO:1-(27 bases) :

(GG 33.7 17.6 13.2 11.0 24.5 | None

SEQ ID NO:1-(27 bases :

phosphorothioate)

(GsT)Gs 34.3 15.5 13.6 10.3 264 | None

SEQ. 1D NO:2-{27 bases) '

(GsT)4Gs 40.5 13.3 12,9 9.7 236 None

SEQ ID NO:3-(27 bases)

(G/ThGs 36.5 16.3 13.8 11.1 223 | 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 37.2 19.5 59 12.8 | MidSM

SEQ ID NO:49-(6 bases)

(GT)s 242 26.7 24.0 8.7 164 | MidSM

SEQ ID NO:18-(18 bases)

BCG A-1 19.8 31.7 22.5 14.0 120 | Mid 8M

SEQ ID NO:71-(45 bases) '

BGC A-3 32.3 202 14.1 12.0 214 | None

SEQ ID NQ:73-(45 bases)

TG 23.1 52.3 14.8 9.8 0.0 Fnd SE

SEQ ID NO:51-{2 bases)

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



10 I nduction of cell cycle arrest by GI SEQ ID NO 25, AGH5hEBPoh® 79 and
GISEQ DNO : 25+ ACSEQ ID NO 79 Jurkat human cell leukema T cells (1 X 105
cells/m) were incubated for 24 h with 6 base GI' SEQ | D NO 25,

conpl ementwoywiB4deise AC SEQ ID NO 79 and 6 base GI' SEQ POXI/NARAR46¥ 6 base
AC SEQ ID NO79. GI SEQ 15 ID NGO 25 and AC SEQ ID NG 79 were hybri di zed
by m xing the oligonucleotides (1:1) and heating for 10 m nutes at 65C As
controls, GI' SEQID NG 25 and AC SEQ ID NO 79 were heated for 10 m nutes
at 65C (Table 30). Table 30 20 Inducti &6 of cell cycl e arrest in Jurkat
human | eukeni a g alesan@acmsm@ ofte ik 16 BpRThESlor r eat ed
cel 1 s31.715. 213. 714. 025. 4None 28. 045 814.01 9EN E SEQ ID
NO 25- (6 bases e&itm}elcc 36.010 413. 49 730. 5None SEQ I D NO 79- (6 bases 11
June 2004 WD 01/ 44465 PCT/ CAO 0/014677—%3 .0 13.0 10.1 8.7 GI(GI) 1 GT +
CC(AC)t CC None SEQ NGO 25 + SEQ NO bases) 33.2 As shown in Table
30, 6 base GI SEQ | Ibldm%oﬁqfvﬂwddmtmd‘ﬂCE-t'ilturranérﬂASt@bnca'hdlsSE phase of

QLo LM

the cell cycl gs—whereas the L,unpl erentary AC-SEQ+DB—NEer79 had no
effect on thejcell cycle. HybiTdgzarTgn @E«V%Pg%‘e DO 25 one A% JEQ | D
NO 79 neutr al | oeatkdkelfEQ TD NO 2936 NOUCT 4QN PT 1661 1] CMAl € 4807 Gone 17]1€SE
dat a dermnstratie(cmnet; to be efifectpve,| tims sequences wp t[herapriGaesy
i nventi on mnust SE@! b ded. Exdnple 28 Indudtion gf apopgtosis |10
Redi stri buti onTB(ﬁ ﬁ@srramrérmgﬁbr anéo"phospﬁaﬁti Hy 26@r i |ne20dnd riéloegddid 8¥
nucl ear matri FEET e Haract-edisii-c9--of ss.l-l-s-under_gﬁL HNng
apopt osi s (I\/alf; o-Bl1s b s)E) zﬁléd Rt 134%?‘9 19951°5M | 1’87 qtMigpd

Bi ot echni ques S ThgZTegr st byt on AAgsphgt gy setri ne in
t he pl asna rreTbE@maqoﬂﬁzstsy ng apoptogi S was|neasurle dl fl ow cytgfmstry

usi ng FI TG gonj ugat ed
As shown in Table 29, in MCF-7 cells, 2 and 6 base GT sequences induced

arrest in the SE phase of the cell cycle, a 6 base AGT sequence and an 18 base

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

(Table 30).

Table 30

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

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




annexin V (BD Pharm ngen San Diego, CA). NuMA release §ptgnkheosg
supernat ant was determ ned using a commercial ELISA kit

(Oncogen/ Cal bi ochem - Canbri dge, MA). Jurkat human |eukemia T cells were
i ncubat ed wiath/4565sM of 3, 4, 5, 6 20 and 7 GI base sequear€apr/Esd base
ACCT sequence, 6 base AG GO AGI and COT sequences and a 7 base GG
sequence. Table 31 shows % of cells in apoptosis (positive for

phosphat i dyl -seri ne/ annexin V staining (PS/A-V)) and NuMA rel eased from
the cells. Table 31 25 Induction of apoptgosis in Jurkat T cell |eukem a

cel I s SEQUENCEYq B TG BOPT OSTE % UM TETTegg Ed (5 ‘ itive
for PS/A-V staig &éggyfg%gé% G8lades)| Untreated cel | sg0 GH %LC 2769 SEQ
| D NO 2-(6 bases GJGA) 1GG 2774 " SE TD NO 45 6 hase T Junme—2664—0

01144465 PCTI CAQ@%Q&\Q’@K] Bibl<X4 @@h&e@l‘k@@l}fﬁ@ :iﬁn&@eé@frest@tﬂ;lééﬁ%f ceqeciice
50 SEQ I D NO 44- (6 _bases)  AA(GI) 1AA2056 SEQ | D _NO. 2 ases& CC( GT) 1CC60
SEQ I D NO 28- ( §epiishese afthesellicysleqwheregsthe @“N@W% ba@e%@ SERIBT) 1GT3390

D 60 SEQ I D
NG52- 4 bases) G GO LE, SE0 NG So I hazd e TR Rpp NEiaS*

ACSEQ ID NO:79 neutrahzed GT SEQ ID NO: 2§ induction of cell cycle

arrest. These data demonstrate that to be effective, 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 mémbrane
15 during apoptosis was measured by flow cytometry using FITC-conjugated
annexin V (BD Pharmingen, San Diego, CA). NuMA release into the
supernatant was determined using a commercial ELISA kit
(Oncogen/Calbiochem, Cambridge, MA).
Jurkat human leukemia T cells were incubated with 50 uM of 3, 4, 5, 6
20 and 7 GT base sequences, a S base ACGT sequence, 6 base AG, GG, AGT
and CGT sequences and a 7 base GG sequence. Table 31 shows % of celis in
apoptosis (positive for phosphatidyl-serine/annexin V staining (PS/A-V)) and
% NuMA released from the cells.

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




SE ID NO B 3 bases T(GI), 1035 SEQ I D NO - E3 bases) G GI)
SEQ I D NO. -60- (5 bases)
63- 7 bases) GO GTI)1GG30123 SEQ I D NO 62- 7 bases) CE GT) 1A69 SEQ I D

NO.
I D

6- (5 bases)
NO

G GT) t G&5120"

@?8%52%226 SEQ

NG 80- (5 bwWedgp4488 shown in Table 31, 3, 4, 5, and 6 basBCTTAWNEI7CG and

AGI sequences

Exanpl e 24

I nduced apoptosis of Jurkat T cells.
base CGI' and GG sequences did not
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I nduce apoptosis of Jurkat T cells.
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{GTHG 21 97
SEQ ID NO:8(3 bases)

T(GT) 10 35
SEQ ID NO:7-(3 bases)

GG(GTIHG 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)A 6 9

SEQ ID NO:80-(5 bases)

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

GG sequences did not induce apoptosis of Jurkat T cells.

Example 24

Increase in intracellular calcium (Ca**);

10

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

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

is indicative of an increase in (Ca®

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



(caspases). Caspases initiate the lethal proteolytic cascqqigu% Apapt 05| S
execution associated with nucl ear DNA-fragnmentation, rel ease of nucl ea
matrix proteins (NuMA) and | oss of cell substrate contact. Jurkat hurran

| eukem a TWEHI4g4661 x 106/ m ) were incubated with 6 and PRDCAT/@BIs7base
sequences (Table 32). NuMA was determ ned as in Exanple 23. Table 32 %
NuMA rel ease from Jurkat human | eukem a T cells SEQUENCE% NUVA RELEASED
GIGTGTGIGTGTGTGTGTGTGIGIGIG ( GLT) 13G 22 SE IDNG 1 27 bases)
GGGTGGGTGEGTGEGTGEGTGEGETGEG ( G3T) 6G3 49 38EQ CD NG 2- 27 bases

GGGGGT GOCCGT CEECGT Cogka Gakrah (Sultdidied” cbBOwealle ihddbhiell for04 T, ABSEEAse GT

T)3G3 90 SEQ I D NO 4 27
GGGTGG GG( GT) 1%5% NQ2H 1‘@?1&0"9% wllpgied by Cf)fntnf%ﬂmwswaysdgiim&w&)
PCT/ CA00/ 01467 c4flainidg 1%919@ ah 10habd \m’)?@ uf@#ﬁ ﬁﬁ?%ﬁ“’gﬁg qﬁgﬁog GT SEQ

I D NO 25 was greater than % NuMA rel ease wt ase
3 and 4. Exanpl &uowsqener wes measyredab 488 meg:cns,tm@ amd§é0@n SESIODID 25 and 6

Dase AC, SEQ b0, 4Reblh. ekl fIB0R S EALSAER T it M5EGa 10D o
NO 79, and 6 baSQIIQ@SSE@em@lN@mmH 6 base AC SEQ | D NO79. GI SEQID
NG 25 and AC SEQ ID bri s(l 1)
and heating for i0 1 g‘%‘fl ! %mGg “%gé%rbﬂf%gp‘gxf @%lsﬁ%‘?%%s‘i\l% 25 and AC
SEQ ID NG 79 ﬁEQeImh'é)tﬁdcaimnd ah(B3Pd inufeast iAlceld Hubiefckady, indftdlive APt 0Si s was
eval uated as in Exa |(§agg. I Tabl e 33 I nduction of apoptosis in Jurkat

I

human | eukeni a TPE&FY s in apoptosi s% NuMA rel eased (positive for
PS/ A-V(untreated vs treated cells) stExinple@s Untreated cells40 GH G )]

G769 SEQ 1D N?ndz ction oﬂggﬁﬂis
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 ﬁroteases
(caspases). Caspases initiate the lethal proteolytic cascade of apoptosis
execution associated with nuclear DNA-fragmentation, release of nuclear
matrix proteins (NuMA) and loss of cell substrate contact. .
Jurkat human leukemia T cells (1 x 10%/ml) were incubated with 6 and
20 27 GT base sequences (Table 32). NuMA was determined as in Example 23.

Table 32
% NuMA release from Jurkat human leukemia T cells

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

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

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

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

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




CC(AC), CC69 SEQ I D NO 79- (6 bases) Gr(Gr), Gr + CC(AC) 1CC !f»gﬁﬁgz 4NO: 25- (6
bases) + SEQ ID NO 79-(6 bases 15 As shown in Table 33, 6 base SEQ I D
NO 25 induced apoptosis of Jurkat T cells, whereas the conpl enentary AC
SEQ I D NO¥DIi1Mads no effect on apoptosis. Mireover, hybreoCa@toien of GI
SEQID NO25 and. ACSEQID NO 79 neutralized GI SEQ ID NG 25" s

i nduction of apoptosis. These data 20 denonstrate that to be effective, the
sequences of the present invention nmust be single stranded. 11 June 2004
WO 01/ 44465 PCT/ CAOQ 01467 41 Exanple 29 Inhibition ofproliferation, cell

cycle arrest an@ks'sﬂ&“ﬁh'%leojﬁwm feldale With 6 basehGRBEQAS KDF waduences
derived from Mycobacteri um phI ei Jurkat human | eukem a cells were

i ncubat ed wi t h™ @FaRr ban g NydA rslepsecyithllhasn@T SEQRID NO&r 15 3.dndHe nur A gene
of Mycobacterium phlei (GenBank: AccEgﬁlﬁt,lg%Nunber X99776). Inhibition of
proliferation was measured by the reduction of MIT as in Exanple 3, cell
cycl e arrest vvaéﬂdﬂéfmﬂe@“t@dpfbysf?y 6\haeyy GEHECH 1P NGk Fgansh @ pisdi AGSEQdDde as in
Exanpl e 21 apd pgpeptosis was eval uated by flow cytonetry ‘using
annexin-V-FITC as'I'n i0 Exanple 23. Table 34 Inhibition of proliferation,
cell cycle arrest anhrkatberoan el lofkempoptallsiveers incuhatelddor 23k with 6BEISENCEYo

naccacancoccancie S T Ro e Yo e S a0 79, 8 sfseq 1 o

NO 81 | | bases)}mmmsreswmswmﬂmmmmmmuotaams)chTGrr|

ri17TG 2116SM SE - 83-(1 ShO in Tabl E NGs: 81, 82
and 83, rich i nsgglﬂ%]ﬁ:ﬁgg‘{eéeohy it ‘Z%ﬁ@fw’%% f Srupnees ﬁnﬁ&&‘ég 38@9, Ofcycl e
arrest in and i mclﬂﬁmdesawﬁﬁm%&dh&oﬁ,uﬁkmdlmﬁbl 7%, angh28T 8BQ 18517 NO 15,

rich in AC, did not |b|t roliferation_ of i nduce cell cycle arrest in
or induce apopt gg};esheage 1or 10, tes af 13§ ? Table 33). Apoptosis was evaluated as
in Example 23.
Table 33
Induction of apoptosis in Jurkat human leukemia T cells
% cells in apoptosis % NuMA released
{positive for PS/A-V (untreated vs treated cells)
staining) :
Untreated cells 4 0
GG(GT),GG 27 69
SEQ 1D NO:25-(6 bases)
CC(AC),CC 6 9
SEQ ID NO:79-(6 bases) .
GT(GT),GT + CC(AC),CC 3 9
SEQ IDNQ:25-(6 bases) + SEQ ID
NO:79-(6 bases)

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

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

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



Exanpl e 28 Mbodul ati on of caspase activation by GTsequenCﬁ&ﬁge%?@aases
recogni ze 3 nmaj or peptide substrate sequences: 1) Tyr-Val - -Asp ( YVAD,
caspase-1, -4 and -5) (SEQ ID NO 84); 2) Asp-du-Val- Asp (REVD, caspase-2,
-3 and -7)woSE@6D NO 85); and, 3) Ile-(Leu)-du-X- Asp pcticreidsc7caspase- 8
and -10) (SEQ ID NG 86) (Thornberry et a). J. Biol. Chem 272:17907,
1997). Sequence recognition in a protein target 25 results in a limted and
specific proteolysis of the target as, in a first exanple, 11 June 2004 WO
01/ 44465 PCT/ CAOCQ 01467 42 the nodul ati4gdn of caspase 7 activation by
caspase 3 or, as in a second exanpl gy ?gc?a}egr adation of structural
-protein targets including, but not limted, to lamns or, as in athird
exanpl e, the actwhjbitipmef poeliferatigmeell cyokedroat engl indution of aoptosisdsl GTo, PARP. 5
NH2- XXXD- COO- GT e ts.. : em cal conjugation
of a chem call yr%fﬁgytg%@g% %@%@%ﬁ*&?@%‘?ﬁ@%ﬁgﬁﬁp’%gﬁ% protected AC
sequence to a cheni chirkat nmendetkenhipEptildwesdhabhed withoGTtdvh orgk©uUp

consi sting of. NH2; YWAD- .SEQ.1 D NO 84 NH2 - COCH. (SEQ .| D NO 85)
a1 o CORE SEASEPRAr S AT YoM, .k eShe sormiEsalde iy ilies sed
with a S'-C2 anm(@enBamiic diccassionaiainbdraXiokn7d). dikibigion asthsshiferatihewasol ubl e
bohexi i m d ' i t echni Quy et .. J..Ch t hy. B.
B oned. Sci - gReurabky TSt bt LT as iy Bl otpll oe et bt | ve
ami ne groups ar detde:pd by Elive Byt MBEE AHAR trépidiuRCiBiide Ak iR ExamplePAPhddde- GT
(hereinafter, PGI) sequence constructs including.- but not” Iimted to,
NH2- YVAD- COO- GT 2PHRipSiHpias) evevaies: byaHew quiguetry psipgcprnexineVeai TS e 81 eaved at
t he car boxyllateg&mﬁbm_n between D and the GI sequence by enzynes

including, but not limted to, caspases, cancer netastasis-associated
enzymes, col | agenase and netal | oprot eilehled4. Such 20 cl eavage results in

the rel ease of tRGILFARRRPAILIAG] '%ragérllqgcl%es? E&d‘ﬁﬂﬁ&ioﬁ&)‘i’@]&p@ig.gﬁﬂmﬁﬁg

=+

resulting increase in inirace caspase actlvity cdai exanp
enhance the th¢PEYENGEC ef fect off Chishibitianer appelielidn awgrmis d celheyclpanesti [dr ug
resi stant cancetsget:s; ho—i-rinRRclifEliongse + o we atigenic-sjtimuli

To determ ne ca§§§ yon, cont rﬂol and treat'ed cell

fixed, perneabi blré@@-ﬁ Teubated Wi AN FTCgpugatiegh gt oody t hat

recogni zes the|sed ipn:fiqneaef) t he¢ caspase ([Pharmingen, Sqn D ego, {A) using

t he condi tions|cetomeenred by th¢ maned act ufer. Fksior escerez@s@SSocCi [at ed

with active cas;_%mlﬂﬂﬂsﬂlamaﬂyze by flow cytonmetry on a |FACSCALI BUR using
y SEQLL

ggtei 5;'??:)?11”} gie v%ﬁ%@rl ﬂecki ndbon) . tl terndtivel y,| dhspase ﬂo
cl eavage 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.

tric
-G

he

Example 28
Modulation of caspase activation by GT sequences
20 Caspases recognize 3 major peptide substrate sequences: 1) Tyr-Val-
Ala-Asp (YVAD, caspase-1, -4 and —5) {(SEQ ID NO:84); 2) Asp-Glu-Val-
Asp (DEVD, caspase-2, -3 and -7) (SEQ ID NO:85); and, 3) IHe-(Leu)-Glu-X-
Asp (I(L)EXD; caspase-8 and -10) (SEQ ID NO:86) (Thornberry et al. J.
Biol. Chem. 272:17907, 1997). Sequence recognition in a protein target

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



| I June 2004 WD 01/ 44465 PCT/ CA0O0101467 43 of a caspas%\%ﬁﬁglzobg peptlde
conjugated to the color reporter nolecule p- nitroanilide ch can
guantitated spectrophotonietrically at a wavelength of 405 rim Exanpl e
29 5 Acti va©4486 caspase 3 by GI' SEQ I D NOs: 66, 81, 8RCEHEAIBB4¢Ind byACC
sequence SEQ I D NO 67 Jurkat T cell leukem a cells were incubated for 72 h
with 33 base GI' SEQ ID NGO 66; 11 base GI' SEQ I D NO 81 (bases 1-11 of GI
SEQID NGO 66), 11 base GI' SEQ I D NO 82 (bases 12-22 of GI SEQ I D NO 66),
11 10 base GI SEQ I D NO 83 (bases 23-3343f GI SEQ ID NO 66) and 15 base

ACG SEQ | D NO 6the ﬂ@amaﬁo@m se37(ébﬁvé’t%nkg):a§fﬁ§e degrehdnimn@dsedsadg  FI TC
conj ugat ed anti body (CI one: 605) as in As shown 1 n Figure

2A, 33 base GT SKERYPIp &@%f%ﬂqaoqff EHB%W@TP@EQ qalzseﬁacmctmimgaéuhﬁdt 83 each
i nduced processulﬁqtea%w nﬁﬁitnk‘b? B B se}ﬁﬂaseﬁa@ lel thd QetfalibY Hrea Bapaee 3,

whereas 15 base ACG SEQ | 7 did not processing o nactive
pro- caspase 3 t@%&#&bﬂfd@ébmﬂed&f’@gpase 3 actlvatlon al so was determ ned

colorinetricglly as - y: PQ%& ase 3
activity in 33 base w@%?%% fg a (‘Jélze’l %E%ﬁlb%%&&mg 82 and
83 treated cel | sonugati® a8%hemivyly m@l%’e:tachd’&'ﬁeéﬁ@meaberoftmahemlb@liy in

control cel | s, YARLIAPARNCRnobRPE AL SRR Sudd Sked sl iy, caspase 3

activation was “approxi na sane
Activation of Cgscp@seozﬁlsangmﬂ NH;—WAG)MH GESHY N@swm%-mﬁlﬁur kat T

cell leukema c b SEQ |1 D NO 25.
Caspase 3 acti V?Id((?)%\@g§ %Pﬁg)b%t) %@%ﬁé@@%@ ﬂigqq#) ‘E?%r?& e 28. As
shown in Fi gur e oBgomekoHds eyBhaiicll weth 815’03 aﬁ:lnbasslpelxdé“ﬂ' aﬁEQnd:MQ-dZE’

treated cells was,. 323% ater n in contro cells. Exanple 31 30
Activati on of CSSEoty e el CoPREOMES et phieRRARS (@W stne 2004
WO 01/ 44465 PCTACARCCRrb#fitograhy. BUBkathed] Se|Appl.eriserion 109d)) Rk | Ncubat ed
for 72 h with 6 b%se GI SEQID NO 25. The cells were washed 3X with PBS,

lysed with 10 nffT HEﬁEfs a?ﬂ-l“?ﬂcg"%d‘mlﬁ? BroRpssarsepipieated subsgguent to
dithiothreitol, ¢ &, aprotinin, 10 nmM |l eupeptin and 2.5 gm Na .

ort hovanadat e, d the protein 5 content of the | ysate was deterni ned
(Bradford J.1 Anal  PertuleGA (hpg’.-ngﬁgr, 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 cﬁn, for example, B
enhance the therapeutic effect of chemotherapeutic agents in multidrug
resistant cancer cells or the immune response to weakly antigenic stimuli. ‘ |
To determine caspase activation, control and treated cells are ﬁvashed,
25  fixed, permeabilized and incubated with an FITC-conjugated antibody that
recognizes the active form of the caspase (Pharmingen, San Diego, CA) ﬁéing
the conditions recommended by the manufacturer. Fluorescence associated
with active caspase 3 is analyzed by flow cytometry on a FACSCALIBUR
using the program CellQUEST (Becton Dickinson). Alternatively, caspase

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



1976). Activated caspase 7 and PARP cl eavage were detect eﬂ gmg‘@@bgrn bl ot
anal ysis. Lysate was m xed with Laemm i buffer (Laenmi ture 15:680,
1970), shaken, and heated at 100C for 4 mn. Fifty .tg of protein was 10
added to ewWOhWiH&® and the proteins were separated by el BET/Coffo468sis in a
10% (caspase) or a 17% (PARP) sodi um dodecyl sul fate-pol yacryl am de gels
(SDS- PAGE) at a constant voltage of 100 V for about 1.5 h. The separated
proteins were electroblotted onto a PVDF nenbrane. Equal protein |oading
was nonitored by Ponceau red staining o3t he nenbrane. 15 The nenbrane was

bl ocked overni gt a,; Csdctiit f ed saline
(2 MM Tris- HC, a T SI‘l‘\lléz;: ﬁeﬁﬁ% cﬁﬁjugﬁgﬁﬁi’@%}%lorl e(ﬂ(]e§/§fle&r2%gsll§) itan

nmonol aur at e (T\/\EEQ@WC,mﬂnl’éwmﬂtﬁﬁwegﬁ@mﬁ@mﬁm@“ﬁét areatelength was
washed and was iap%sqg%ed for | h at RT wwth a nouse nonocl onal 1gG
anti-caspase 7 antibody (Pharm ngen) (diluted 1:1000 20 in TBST+1% BSA) or
with a nouse nonocl onal 1gG anti -PARIExample@de (diluted 1:1000 in TBST+1%

BSA) (Pharm pge ARP et ed with
sheep anti -n‘gusg)cﬁw%g'?f&yf ‘@ser gol dh%P ragg‘gg%g‘é ‘é&ﬁjt ed 1:1000
in TBST+5% non- fv@m_enbeﬁ'EgMO(d?har m ngen) Bl ots were devel oped using an
ATorSham U | Ao SnORFIr e e el i BEMbeieddbey Y B viRG 25° Fduced
processing of snacmmasoucaapacse smﬂ@mml (b@eaqtuvefgassmqm (19-20

32 30 Posi 11 ve. NSEiReLk buhit PERIDING a2 forse e Bo BRF bR 888 ne 2004 vo

01/ 44465 PCTib CAG&03TEEQ HP NGBS emBIw of @qkmg élDN@%b and1 § bhgcubat ed

for 72 h with N YVAD QO GG(GT NH2- DEVD- CO- GG( GT NH2- | EGD- COO-
GG GT) GG, NH2- Y¢AIS 8F12 L asiifl b%%@wa%)imm&!@@@g%c and

NH2- | EGD- CO- AA A Gntibd @@poaas:mes %0874k if BRRARE €, activation are
det er m ned. NH2- YVAD- H% | EGD- COO- GT  each

i nduce processing of Fﬁ%’fﬂ\?@lwsﬁésé:* f@a&ed}BeSEQv@ Nefsand 1 basel G

i nactive caspas NH2-
DVED- CO- ACG gndgN Zm%ﬁkggﬁﬁéggg&%o%dqc%%g&%gggggyn pﬁ?% nactl ve

pr o- caspase 18 t & agivecasnass pawbergasols béseiAiéGtSEibIEMéﬁeh@ nobmdudza ve _
caspase 7. At hpﬂﬂ&s tofmgﬁ‘)e&g%%%)gs% ﬁgg&?iﬁ % foll owi ng hypothesis, it

is thought tha bas caspas caspase contalnlng cells
medi at es 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



the rel ease of caspase activating GI sequences from NH2- X¥KGy, (09064 15
constructs by proteolysis/hydrolysis. This results in positive
anplification of caspase activity (increased |evels of caspase 3 and
caspase 7)W@iM4a5t he cells by the rel eased caspase- act PUBECAHYPIGT
sequences. Exanple 33 Induction of cytokine production 20 Unl ess stated
otherwise, 1 x 106 cells were incubated with 200 jig/m of each of the
sequences tested for 48 h at 37C in 5% C02. Production of cytokines IL-6,
| L-10, 1L-12, IL-1beta and TNF-al pha wa%4deternined in pg/m in 100 gl of

cul ture supernatant HEkAT EdNElealpiis Bélisahae me&f&lnﬂwﬁﬁeﬁﬁk@é@r ce,
Camarillo CA). gﬁ L-12 EL| SA neasures both IL- 70 conpl ex and
Brl lye%@?

free p40 subuni D4:25- adle exdlsrwers avpshad ﬂ;é’m}f BB@" jthdPenMe in
cyt oki ne producHEPESDYH v%a&ﬁﬁalﬁﬁglssnﬁ@rmgcgd it w%&%&g' S alfP -1

human acute nonocytic | eukem a célls weré I'ncubated 3, 6, 9, 12,
14, 15 and 18 baetivn, 4@ guUMlewnsptimand,?2.§dim Naoerthsivanadatec gust thierzotein, - 6 was

determ ned (7ablgudRlor 01y Tabl s Bcklinld 18R 1VOLOHAAER, DT, EACDY 01467

46 Cytokine pro uct e} uman ute nonoc eniacells
SEQUENCET H, 6 T&6).TQ 1T SEQ | DNO 7- (3 bases) 2.7 x TG Gi SE IDNO 51- 2

b 2.9 x TGTGTG 3 SEQ ID

NG 10, (6 bases) 5. 0 xATShepabess Hedenl AR Bhidgh ok bty Whdgm™ 0

GTGTGTGTG ( GT) 46losB@lyss. Neysh@- & tixed 9)ith A aemEETERFEF Q4shmlf T6) BatGiz0

| DNO 13- (12 bases, GTGT. SEQ I D.NO  14:(12. b 1.3

TGTGTGTG(TGTGTa? ?85@) q%ﬁ%q’g‘r‘?ﬂdﬂ@ Sk st Tobe f%%gn’s? %ﬁ&mase?)cn 76

SEQ |§)2 yo lg_l_ ( é@eb&%‘_r%éd_r%l_rage_i_ %nd theGphbttiat ki Sl %%Tg%glfﬁgggbﬁsﬂ% Ja; (125
ases X ases X

shown in Tabl e%@%;aspﬁse) gra gg/I%P&E& ) Si’gluﬁh‘éf’df?yll?ﬂ@@e'@?l}%“éﬂé@ﬁbﬁs i ncreased

THP-1 cel | prodBDS-PAGH) at BRok¥n®kbiBGe bE 160 v5foI/'§E’m& lW‘?h@EE%ﬁtéﬁDnOCyt ic

| eukem a cells were incubated with 6 base GI
sequences and pPOHIRS: Vel eﬁ“?ﬂéﬂedc‘?’ﬁ%k?m mﬁmb@nanﬁqu@t%éoadmgerm ned

(Tabl e 36) Tablygs BBnitored by Ponceau red staining of the membrane.

15 The membrane was blocked overnight at 4° C with a buffer containing
1% Tris-buffered saline (2 mM Tris-HCI, 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 Flgure 3B, 6 base GT SEQ ID NO:25, induced processmg .
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



Cyt oki ne production by THP-1 human acute nonocytic Ieukemg Eﬁ%_ ) él June
2004 WO 01/ 44465 PCT/ CAQOQ 01467 47 SEQUENCEI L-121L-6 TGT 8;— ég EID

NO 91. 8x4. Ox GIGIGTI-- GSEQ I D NO 102. 2xS. Ox TTTGIT-TTG , TT SEQ D

NO: 233. 5x4We1/8B86CG GGG , GG SEQ | D NO 243. 7x6. 9x GGGTCROEHMBBISIEI D NO. 25
2.3x3. 1x TTGITT-TT G TT SEQ D NO 263. 5x5. 3 AAGTAA- AA G AA SEI DNO 27

6. x12. 8x CCGICC-CC G, CC SEQ D NO 28 3.8x12.6x TGGITG -TG G TG SEI D NG 29
4.1x10.5x ATGTAT AT G AT SEQ D NGO 30 4. 8x9. 8x AGGTGA- AG G GA SEQ I D NGO 31
1. 9x4. 9x GAGIGA- GAG GA SEQ I D NGO 32 1.845. Sx GGGICT-GG G, CT SEID

NG 331. 2¢3. 1x COGT Gyl G TERNG 340 £ 1uBcBIGT 05 1o 3 1603, SEQ D
NO. 351. 9x21. 3x CIGICT- CT CT SEQ D NO. 362. Ox15.9x TCGITC-TC G,T%: SEQ D

NO. 372. 2x12. 9x EEHCRGSE )-GO (FTHIE, NHAERED-€L09-D

NO: 390, Ox6. 6x Gggk. G, -$%Q

SEl DNO 413. 3x16. &%&}% AA ﬂGeSE I'D %’%‘% &ldx%@ ﬁmm SEI D
NO 433. 1 x17. 1x %@M@Q@JCA@@ ar INNOEGD-CA AT CACAEAGECEAAT.GA |, GG
SELD NG 49 5 Sxadede SRR o 3y BRI 2, 510 8X TTACGS TT AC
and CGT sequences i NEz-4356a-CtHBT] Nibt DEFDeCOedT and OFHAEGIECOKGTes | L- 12
and I L-6. Table CY” S th uction hesi s by

55 base sequelkBsTatSng 1R sndkilfe s’ el SMonensd iyt
guences a t by 6 base
sequences Fol d imactivwasegake 120 sytive leaspasd 7,-vehegaan NIRSY SABECDIATGINHSEQ | D NGs:
DVED-CO-ACG and NH;-IEGD-CO-ACG do not induce processing of
10 inactive pro-caspase 3 to active caspase 3 or of inactive caspase 7 to active
caspase 7.
Although not wanting to be bound by the following hypothesis, it is
thought that basal caspase activity within caspase containing cells mediates
the release of caspase activating GT sequences from NH-XXXD-COO-GT
15 constructs by proteolysis/hydrolysis. This results in positive amplification of |
caspase activity (increased icvels of caspase 3 and caspase 7) within the cells
by the released caspase-activating GT sequences.
Example 33
Induction of cytokine production
20 Unless stated otherwise, 1 x 10° cells were incubated with 100 pg/ml -
of each of the sequences tested for 48 h at 37°C in 5% CO,. Production of
cytokines IL-6, IL-10, IL-12, IL-1beta and TNF-alpha was determined in
pg/ml in 100 pl of culture supernatant using the appropriate commercial _
ELISA (BioSource, Camarillo CA). The IL-12 ELISA measures both IL-12 - ‘ S
25 p70 complex and free p40 subunit. Results are expressed as the “fold” (x) . -
increase in cytokine production by treated cells compared to control cells.
THP-1 human acute mondcytic leukemia cells were incubated with 2,
3,6,9,12, 14, 15 and 18 base GT sequences and production of the cyotkine
IL-6 was determined (Table 35).
30 : Table 35



<2.09, 31,32, 33, 34, 35, 36, 38, 39 40 44,45, 49 > 2.0 ap5nd 90040, 23,
24, 25, 26, 27, 28, 29,9, 10, 23, 24, 25, 26, 30, 31,

- 30, 37, 40, 41, 42, 43, 44, 4532, 33, 38, 39, 46, 49 > 10.025, 27, 29, 34, 35,
36, 37, 40WPp14p63a3 44,45 BCG derived sequences A-3 ( SEQRCDCAND/IIBY, A-4
(SEQ ID NO:74), 10 A=6 (SEQ ID NGO 75), A-7 (SEQ ID NG 76), MB (SEQ ID

NG 77) and Al pha 11 June 2004 WO 01/ 44465 5 PCT/ CAOCQ/ 01467 48 1 (SEQID
NO 78) are reported to activate NK cells in vivo (Kataoka et al. Jpn. J.
Cancer Res. 83:244, 1992). THP-1 hunman #6ute nonocytic |leukenmia cells were
I ncubat ed wi th 45 baseC&ise gretuitioet) T34 liein eGite 2idtbeypic Redplakcadn of t he

cytoki nes | L-12 gmshtes wasdeternimed—(TFabte—S8)y—THhabte-38——Cyt0ki ne
p?/oduct i on by THF-S‘EQUﬁIﬁ%nn acut e nonocyt i\r Ieukpm'}a clel | :“E’EOJIy:NCEI L-12T

| L- 6 BCG A-1 AAAGASSEDATREAUBNOI@besh x2. 6 x GGGGCTTICTTGENCTCGECATAG  SEQ
I D NO 69- (45 bade TG SEOMBENOARAGRAT GEGGT GCCCCCACL. 6 X33.9% X
GATCACCAACGAT GGT G eTCTa (1o BEQID Ned-(6 basdsy S Dases) BCGA-3 a0x

TCCATCGCCAAGGACGA @qﬁ;@i&@%gﬁg@b]q ; CCGTACGAGAACATC SERL TDIN O 71- (45
bases) BOG A-4 AQGEATRNSHE ot . SEASPGTGCTG SEQ
ID NO 72- (45 bagesi-—HEcALA ACCAT T CEASEG- 21— 30X

OGCCGGT GACACCGACHERIEETE- O ases) BAG AN

GOCGAGAAGGT GOGCAACETBEC TS TGl SHRAPAOAAHAREe A CTGAADGCT SBEQ | D NO. 74- (45
bases) BCG M 3 ACESEATEIESTEITT CEQ@MNG:14(1%buse® x  GGTGT CTAGBECCAACGCGACGG

SEQ ID NO 75- ( 4 TISEEYGTGTGT-(TG), SEQ ID NO:15-(14 bases) 1.0%
GTGTGTGTGTGTGTG-(GT),G SEQ ID NO:16-(15 bases) 2.6x
TGTGTGTGTGTGTGTGT-(TG)s SEQ ID NO:17(18 bases) 22x
GTGTGTGTGTGTGTGTGT-(GT); SEQ ID NO:18-(18 bases) 2.8%

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

5 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



BCG ALPHA- ]

CGACTACAACGCCTGGEGATATC 1. 1x2.1 x AACA

T

A SEQ

ID NO 76- (45 bases) As shown in Table 38, 45 base BCG derived Sequences

mninmally

i ncreased THP-1 cel |l

producti on of

IL-12 and IL-6. 10 Exanple 34

I nducti on W0 0MM4482 producti on by phosphodi ester and phoBgeAMY@H#dTi oat e
sequences THP-1 human acute nonocytic | eukema cells were incubated with 6

base GI sequences,
June 2004 WD 01/ 44465 PCT/ CACQ 01467 49

havi ng ei ther an oxygen (phosphodi ester) or a sul fur
(phosphorot hi oate) as the

11

nonbri dgi ng atom on the phosphate groupg7and production of the cytokine

| L-12 was determ

Nedudndabl & 397

lable sY TL-1TZ2

[ogeisit g

O P67

HP- 1 human

acute nonocytic |

PHOSPHODI ESTERPHOSPHOISDIEHOA

& JENCEI NCREASE

ENKBTGATE)E ISES IDND:

1.8x

4.0x

Ef'im' 49 (1GQ 3 (6 ba

5ES ) 220X

0. 1%.00E

D ID NO 9

phosphodi ester; h
10 phosphodi est er};

3 (6

| DNO 23 hos hodi

SEQ I D NO 24 pho

bases) 2. OxO. Ox SH
(6 bases)3.8x-0. 1

basésy 22x-043x $EQ | D NO

in Tabl e 39, subs

nonbri dgi ng oxyge
in a significant
acut e nonocytic |

GEROES ﬁﬁﬂﬁi-mr&mmrwm_ IT(TQ ] Tr B hases¥I5¥0 | x _SBQ
GGG 3. 7x- 0. 1x
- 1,9 i) vi! 1 lnli oat T35l oy 1% 6

S ARERADT), ras—hprot-Bbad V*'Tm%#ﬁ TT(GT) 17T
AR KB CESSEN T 1 (GT)
YT 1 T JI(LIIIM 5 As shown
TATGTATOIT(GT),AR S80I Ih WO:381 OM (pNOS P0G e N[0T 8k, TPr a
mmm&mhm_omsmsb on thel[phosphafle grexip$ resulted

on o8x 1 1l-12

NG 25, having eit
(phosphor ot hi oat €

58d4HP-1 human
§Ax_C§ SEQ I D

production of th

Iips and
June 2004

5

1¢

() )
e S-S Qﬁw”bat ed wth ﬂi-gx 14 hal(}s
Rt t ,.ud' ester ) or g ollfur X
GG (': @ i% st > :3 torm-or—tfe slesphatetleie
' a0 L 1

TOGT(PG ’I‘@(GT}FP?JSEQWN_O?FL crHiTeu \Td%hf S l% X
CGGTGC-CG(GT),GC_SEQ ID NO-38 0.2x 6.9%
TIGTG-TI(GT)GG SEQ ID NQ:39 0.0x 6.6x
GGGTT-GG(GT),TT SEQ ID NO:40 -1.2x 14.0x
GGTTGG-GG(IT)L,GG SEQ ID NO:A1 3.3% 16.0x
GGAAG-GG(AA}G SEQ ID NO-42 4.1% 29.2%
GGCCGG-GG(CC)GG_SEQ ID NO:43 3.1x 17.1x
GGGGGG-GG(GGHGG_SEQ ID NO:44 0.0x 15.1%
GGGAGG-GG(GA)GG SEQ ID NO:4S “1.6x 23.2x
GGGCGG-GG(GC),GG_SEQ ID NO:46 23x 9.8x
TTAGGG-TT(AG)GG SEQ ID NO:49 2.0x 6.7x

As shown in Table 36, 6 base GT, AG, CG, GG, AGT anci 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 I -6 synthesis
SEQ ID NQOs: SEQTD NOs:
<20 9, 31,32, 33, 34, 35, 36, 38,
39, 40, 44, 45, 49
>2.0and <100 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



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

AAATOGCRA- DCGo( A0To) 1G Go ; (oxygen atom base Ito 6)2.0 SEQ ID NO 25-(6
bases) GOGEO MBBsF0- AOCGO( G, To) 1A0CGo; (oxygen atom base RCPCA)@BIE7 sul fur
atonD.1 base 3) SE I D NO 25-(6 bases) QQQAT, GOA- GOE( AT, ) 1A0CGo; (oxygen
atom base 1,2,3,5,6; sulfur atonD.2x base 4) SEQ ID NO : 25- 6 bases)
GGGT, G A-DA(GT,), &@00; (oxygen atom base 1,2,5,6; sulfur atom 0.5x
base 3,4) SEQ ID NO 25-(6 bases) G GoGoH8G G -G Go(GoTo), GoG ; (oxygen
atom base 2,3, ases)

Q0G, GoToG, Co- Gg PO NW"’%omeggné&étﬁb‘%tﬁ fard NS%%‘?F%W?@ %ﬁ%a BAre e
atom position ipxs @E@ex EBSN@)BZ 98&‘5eﬂ)11’-(13h@1@1101@ @ono@txgl(mfma) GG ;

(oxygen atom p NO 25 6
basae G o & Qgist\!v%? &F%t#%%ﬂab%e%efdgﬁﬁc{ §eﬁg?en% p%dq%E% D%) 0SB D
NO 25 6 bases) thdatytokides 1L ﬂépmtbﬁ.emwasdmemm;egeé’ﬂalmm and "s" represents a
sul fur atom Qn t he phosphate group 5 éﬁown in Tabl e 40, substitution of
a sul fur atom (phosphorothioate) for Ey ]r? bri dgi ng oxygen atom

(phosphodi est er) |@yt6k1hapmdﬁ§EoBIEQTlH.P Nourddn acheShbroewici leuk@mid @ik f | cant

decrease in THR “' —p+odueti-or—of—-—i2—Exarple 3610 S—i—r-ga-l—a-t—l-r)n of
cyt oki ne syntlll _human peripheral bl nod rmnonu :zﬂ’u b| | 'dper pheral
bl ood nononucl her ei nafter "PBMCs") wer ¢. | sol ated fro
heal t hy human%G ﬁg@%ﬁ %AEED;EE@ brgs%g ma¢i at? *Bi pt e%:‘ﬁ’,‘ Bai e
d Ufee , 'Qjebm‘ "‘ﬁnﬁ 35 SR SF S ifugatioh of 15 whol e
bl ood. PBMCs %ﬁbﬁ&b‘ﬁ%&%&é&& base GT, AGT, CG[, AG b .,
GATCACCAACGATGGTGTGTCCA SEQ ID NO:70-(45 bases)
BCG A-3
TCCATCGCCAAGGAGATCGAGC 1.7x 25x%
TGGAGGATCCGTACGAGAAGATC SEQ ID NO:71-(45 bases)
BCG A4
ACCGATGACGTCGCCGGTGACG 09x 1.8 x
GCAACACGACGGCCACCGTGCTG SEQ ID NO:7245 bases) :
BCG A-6
ACGAGACCACCATCGTCGAGGG 2.1x 39x
CGCCGGTGACACCGACGCCATCG SEQ ID NO:73-(45 bases)
BCG A-7 ,
GCCGAGAAGGTGCGCAACCTGC 0.5% "N.D,
CGGCTGGCCACGGACTGAACGCT SEQ ID NO:74-(45 bases)
BCG M-3
ACGCCGACGTCGTCTGTGGTGG 1.6 2.3x
GGTGTCTACCGCCAACGCGACGG SEQ ID NO:75-(45 bases)
BCG ALPHA-1
CGACTACAACGGCTGGGATATC 1.1x 2.1x
AACACCCCGGCGTTCGAGTGGTA SEQ ID NO:76-(45 bases)

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

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

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

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



and GG sequences and production of the cytokines IL-I|beta Ebé% ghL- 10 and
I L-12 were determ ned. 11 June 2004 WO 01/ 44465 PCT/ CAOO MZ{ 9 Tabl e 41
Cyt oki ne production by human PBMC SEQUENCESI L- 1 betal L.-6lL-101L-12 fold

i ncr ease: f ®I0P1KH6F ease: fol d i ncrease: fol d i ncrease: neanPeW/CABDIEAN +| -
SDean +| SDnean +/- SD (range) (range)(ran go(range)

TQ TG 1TGL. 2+/-0.48.3+/-12.81.0 +/- 0.12.7+/-2.6 SEQ ID NO 9-(6

bases) (0.8-1.5)(1.2-37.0)(0.9-1.1)(1.0-6.6) GI(GI) 1GI2.0+/-1.69.8 +1-
14.21.0 +1- 0.14.0+/-6.3 SEQ I D NO 10- (@9

bases) (0. 9- 3. 8) &%tﬁﬂoﬁ& s lhelﬂ&ﬁma

gl MR W g[ﬂ}o?pz Foth) 1 Shel gﬂag a%&m on the Ehosphate g_Lroups and

bases) (0. 9- 4. 5) P Qct@aoaﬁﬂ(e@m@e%(@wﬂgemm@ﬂ@@iy BF1.1+/-0.22.0+/-1.51.0
+/- 0.12.0 +/-1.1 SEQID NO 14-(12 a

bases) (0.9-1.3)(0.9-4.9)(0.9-1.2)(0.9- g

TT(TG 1TT1. 0+1- 0. 11119k prﬁdtﬁiloﬁ)ﬁ}lTHPélﬂhuﬁ'fbha&l@nﬁE&y‘h@ld\ﬁxﬁﬁt@ﬁs

bases) (0. 9-1.0) H)—C(TG-1CGE0. 9 /-0 1159 +/-
14.92.4 +/- 2. G2 FNhe SEQ-1-D-NO—24—(6 INCREASE ]
bases) (0. 9- 1. 0) —g—5— A HOSEHPPIESTER ~ 1 | RHOSPHOROTHIGATH | _

- IT L \TGTGTG-(T \(d'b Oy 01 to- D) OBk T T T
18. 011. 6+4/-1. 21% No:9Lflospho s bk pNERtiddarel 6
bases) (1. 0- 1. 2)[(dr G ( bagm)ls 2)(1 0 2b.8) TbRl) ITIT. 5+ gH 95{8 +/-

8.01.0 +/- 0. 11 &4
bases) (0. 9-2.5)

— @byeq (o 84 5) 3.5x 0.1x
AA( GT) 1AAL. 3+ -15 phosphodjester; prosghoroffieat. > 2 SEQ | B-NO-27 £6-
bases) (0. 9- 1. 8) b2t ficder ks ShoRmBal) O
CC( GT) 1CC2. 1+/ -[IacHHe ¥ - 1036 SEQ | D NO 8= (6
bases) (0. 8- 4. 1)|(SEQ4D BB 28bl(os’bhtﬁieater,]p)1cﬂsﬁhoﬁﬂ1{3€il 0)

TG GT) 1TGL. 7+/ -| TIGITBEHGTATLAG Bsesy - 0. 13. B+/ - 4. 288EQ | P NO, 20( 6

bases) (1. 1-2 S)MWWQ D AT(GT)-ATL. 1+/-0 24 _6+/-4.41.0
#- 0.11.3+/20.2 SEQ ID NO 30- (6

bases) (1. 0- 1. 4) A% shovisimT4tle 99, kulistifutiofof a GUIFET 6 (PiSERhcRdthioAtePFora+1- 3. 61. 0

+/- 0.11.2+/ -0.

bases) (1.0 1. 5) FOEORGESN TG Ssforphadiestss) erchesphosphate groups resulied
1TC1. 2+1-0. 47. 5 a Sgrificit-dectdakd i THP-1 delllprSduitibMofN- BY - (6

??B'CSSS)ZS-? ; g- 376)85-?_ 1-2 Oégu.]}:l}a(l)l Eéut%)gg(glppytg: lggkeﬁa ;:rf;ll?s 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).




SEQ I D NO 41- (6 bases) (0. 8-6.5) (0. 9-36..4) (0. 9-1. 1) (0. 8- 24
GG( AA) 1GG3. 5+/ - 3. 911. 9+/-5.81. 1+/-0.23.0 +1- 2.7 SEQ I D

N yne goos

bases) (0. 8-8.0)(1.2-15.6)(0.9-1.5)(1.1-8.6) G CC) 13GL. 5+/-0.914.9 +/ -
10. 212+/ - OWOD184465 2. 0 SEQ | DNO. 43- ( 6

bases) (0. 8-2.5)(1.2-29.8)(1.0-1.8)(1.0-7.0) GG GG 1GG7. 1+/-9.421.0
+/-14. 71- 7+ - 1.

bases) (0. 8-17.

67.0+/-12.5 SEQ I D NO 44- (6
9) (4. 6-42. 0) (0. 9-

PCT/CA00/01467

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

PCT/ CAOQ 01467 52 GG GA) 1GGL3. 6 +1-14. 938 7 +/-16.56. 0+/ -5.520. 7+/ - 10. 3 SEQ
| D NO 45- (6 bases) (1. 2- 30. 2) (5. 9- 50. 0) (Rwid445. 5) (5. 7- 35. 3)

G GC) 1GGL. 2+ -

0. 315. 8+/ -

16.21.0+/-0.13.0+/-3.8 SEQ I D NO 46- (6

bases) (1.0-1.5) ( 1. 3- E?IZa;rQ@cﬁombﬂﬂm llmmmayutAmosmmlauhem‘mbm 41, 6 base

GI, AGI, CGT,

of the cytokin
synthesis by c
i solated from
wer e i ncubat ed
producti on of

(Table 41). Ta

SEQUENCESI L- 10 gE

mean +/- SD (r
T TG 1TR. 3+/ }
bases) (1.3-4.1
SEQ ID NO 1-(6
TT(TO | TT1. 5+1}
bases) (1.0-2.4
SEQ I D NO 24-(
+l- 8.411. 7+/ -
TT(GT) 1TT1. 4 +
bases)(1.1-2.1

10

15

e ,plllu & Sequences Hretreaset—huan D%EA%CIIf r oducti on
EB.0, 0T GeG O qG T, 1'G'5€.,D(oxy ot BT ey 12 5 ampiz,-36-Cyt oki ne
1sm)m}m(pﬁgeb)p eral bl'ood mononucl ear ce]ls MCs were
"G.,G%'&‘I“G'b’ GO oy B brh‘bEé‘f‘M’SG‘ gz ee—PBMCS
Wsdd) 6 ase( g Cﬁ y%(;'ill't Sﬂfgraag sequgdnliées and
[ B20 IMNEASHSieses)l L 10, 11-12 and TNF- 10 _al pha was detier m ned
b 553 T-Ge5t DR Prids :ﬁﬁ}dwgeh aform:ihgse LHB, hp auifames| PBMCO.2x

wzﬁégha)\fol di ncrease fold i ncrease fol d incriease:
TeH GG, , <] /A
R R R I s T R e L S
L@mm:zslélﬁa&sﬁ 19.5) GI(GI)1GI4.0+/-2.114.0+4/-8.512 9+/-6. 4
ﬁ@s@gﬁé@ @06’3017:') G@.«:@N‘mn 8‘)11( 6as52,3145; @)ﬁ-“' atom: -0.1x
8. 2)9 0+1-5.5 SEQIDN023 (6
5’(‘“17 Ll 443+ 334 9+/ - 7. 0-
oatbﬁl ST 8""5654“%’5' 8"\‘?‘154%5‘“‘ aq cn 1&%. 54/-1.513.5
osmﬁﬁtbﬂsllmb\d&)% (6 bases)(1.4-4.6)(2.8-2pP.8)(5.9-19. 6)
sGGﬁouﬁ’LG.G FHALBTHG.GB fokyeerlatdn: Bisipnl3[3; MEr 26m:( b 0

it
gz)%l\%%&glgasesﬁ 13.1)

G.G.G: TuG.G: - GiG(G. T;)1G/Gs; (sulfur atom; position 1 to 6) 0
SEQ ID NO:25(6 bases)

*Note: “o” represents an oxygen atom and *'s” represents a sulfur atom on the phosphate
group

As shown in Table 40, substitution of a sulfur atom (phosphorotﬁioate)

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

SEQID NO:25

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

Example 35

Stimulation of cytokine synthesis in human peripheral blood mononuclear -

cells

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

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

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

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

CGT, AG, CG

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

IL-12 were determined.



AA(GT)1 AA2. 1 +1-1.113.2+/-8.27.9+/-3.9 SEQ | DNO. 27(6
bases) (1. 1-3.7) (2. 8-19. 8) (4. 6-12.0) CC(GT) 1CC3. 8+/ - 2. 813.

51 mee 2004
+/ -

8.410.3+/-5.7 SEQ I D NO 28- (6 bases)(1.5-7.7)(2.8-20.4)(5.0-15.8)

TG GT) 1TC3WOB426913. 6+/ - 8. 812. 4 +| -

7.3 SEQ | D NO 29- ( 6PCT/CA00/01467

bases) (1.6-5.9)(2.9-21.9)(6.1-20.8) ATG AT1.4+1- 0.410.7+ -7.05.9+/- 3.3 11
June 2004 WD 01/ 44465 PCT/ CA00/ 01467 53 SEQ | D NO. 30- (6
bases) (1.2-1.9)(2.5-18.6)(3.4-10.5) CT(GT)1CT3. 0+1-2.113. 4+/-8.912. 4+/-6. 3
SEQ I D NO 36- (6 bases)(1.2-5.9)(2.8-20.41(7.0-19.6) TC(GT)1TC3. 4+1-2.614. 1

+/ -

G TT) 1G3. 1+/-7.715. 3 +1-10, 014. 1+/- 7.
bases) (3. 0- 20. 3) (2. 9- 25. 9)(7Cﬁ0kma2@d29tlowmmml 8. 915 6 +1-

3 SEQ ID NO 41(6

10.614.4+/-7.1
G CO) | GG13. 6+
bases) (4. 3- 26.
13.8+1-6.5 SEQ

o0 O

10. 011. 4+1- 6.4 SEQ ID NO 37-(6 bqsagﬁ)4(11 4-7.1) (2. 4-24.9) (6. 1- 19. 3)

GE GA) 1G0. 9+/ -
bases) (2. 6- 23.

GE GC) 1GA. 7+ ]
bases) (1.7-9.3

CGI, AG CG an
t he cytoki nes |

synthesis by r
i solated from 4

i ncubated with
production of {
(Tabl e 42). Tal
SEQUENCESI L- 10}

MNQE@"U a.z- ( o} Daﬁﬁ%a’t& Z. P- 44}1,-6) ( 2162 U-"Z4. 3]
-9.015. 1 +1- 10| Zdidinkldrke: 6 GolcﬁE&aieD N@ld‘k&n‘e{aﬁ fold increase:
7) (2. 8-26.1) (7. 9} 2Reaid}/- B CB)edi3BISD. 2 +/m&+135 1|+ inedh@+-8D
1D NQ 44- (6 _basks) g@gﬂ- 241 3) {ringd)- 21 9\@‘8?1 8) (range)
GOERTG+1- 10, 71W. 3+/1-849 SHF ¥D2R0(4 6’- 0. 1 2.7+-26
?%mdu%%(eg?sﬁ ol 23085 E§.2-37.0) 39-1 1) (1.0-6.6)
STETHGB+/ - 10. 414, 26666 SEI HD4RIO(461. 6-0.1 4.0+/-63
BEQ B NE1046 pages3- P 1. BP-388 shoW$-394) Tabl €0-211) 6 |ba®e-1&D, AGT,
I TGREG)B@quUEeNces | nereAased Lhizpakzeqd PEML &£1 1| pApaLsg i pn of
BEQ IDONGa3e(12 Uased) 2 an(d.ﬂJSF- a pkm—zo%) B amm B1.97 Cyt olmm.e)
BPNKEY PeTT PHYLAGz OF pod e mompmyct gl g s 2 8BMGsere
1§t@{f§ kmmmﬂ;s m)@bﬂms ap i (09-55)61”1 | e ©: 5352) PH 'VC%O 90@6’)9
FTOERIT o o "\rbur VA 0o S AT R R i 03
gﬂ%—(@@éesi - gb{m)r ey al ph%ﬂ Jo deg ghm hed
;| GeT42 Q;t okl ne I’Egl‘il-r‘fl an Pe\l\s/ r ncnc nmon p\gc I:RI\ ;
&ém 33008, Tp! '9ff‘?dl eas '(3?7@7.}{‘) Her %("{;“;g%) - (gg'g’cr pase.
GG(GT)GG 1.0 +-0.1 20.9 +/- 18.0 116+-12 132+-11.5
SEQ ID NO:25-(6 bases) (1.0-1.2) (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 1.6+~ 1.3
SEQ ID NO:26-(6 bases) (0.9-2.5) 0.521.7) (1.0-1.2) (0.8-4.5)
AA(GT),AA 13 +-0.5 96 +/-73 1.0 +/-0.1 24 +-22
SEQ ID NO:27-(6 bases) (0.9-1.8) (1.8-16.0) 0.9-1.1)  (0.86.7)
CC(GT),CC 2.1+-1.8 104 +- 130 1.0 +/-0.1 59 +/-10.7
SEQ ID NO:28-(6 bases) (0.8-4.1) (1.4-35.8) (1.0-1.1) {0.9-30.0)
TG(GT)TG 1.7+~ 1.0 9.3 +/-12.1 1.0 +- 0.1 33+-42
SEQ ID NO:29-(6 bases) (1.1-2.8) (0.8-33.8) (1.0-1.1) 0.8-12.7)
AT(GT),AT 1.1+-02 4.6 +/-4.4 1.0+- 0.1 13+-02
SEQ ID NO:30-(6 bases) (1.6-1.4) (1.6-14.4) (0.9-1.1) (1.0-1.6)
CT(GT),CT 1.2 +-03 53+-3.6 1.0 +-0.1 12 +-0.3
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 1.2 +-04 7.5+/-9.8 1.0 +/- 0.1 14+-11
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 32 +-3.0 7.8+H-12.8 1.0+-0.1 49 +/-8.6
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 3.54+-39 118+-58 1.1+4/-02 3.0 +-27
SEQ ID NO:42-(6 bases) {0.8-8.0) (1.2-15.6) (0.9-1.5) (1.1-8.6)
GG(CC)GG 1.5 +-0.9 149 +/- 102 12+/-03 25 4/-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+-94 210 +- 147 17+-16 70+-125
SEQ ID NO:44-(6 bases) 0.8-17.9) (4.6-42.0) (0.9-4.6) (1.3-35.3)




nean +/- SD (range)mean +/- SD (range)nmean +/- SD (range)q4 june 2004

T TG I TGL. 14/ -0.210. 6+1-4.24.3+/-6.3 SEQ ID NG 9-(6

bases) (0.9-1.3)(5.6-14.3)(6.2-21.2) GI(GINIGI1. 3 +l -

0.110. 74/ -WOD18448%/ - 4.2 SEQ I D NO 10-(6 PCT/CA00/01467
bases) (1.1-1.4)(6.1-15.8)(11.0-21.6) 7(TG I TT1.0+1-0.16.7+/-3.64.4+/-3.8
(0.8-1.0)(3.6-11.7)1.3-9.5 11 June 2004 WD 01/ 44465 54 5 PCT/ CA00101467
SEQ I D NO 23 -(6 bases) G TG 1GG 1.0+/-0.111.2+/-4.814.5+/-5.4 SEQ ID
NO 24 -(6 bases)(1.0-1.1)(5.6-16.8)(7.7520.0) G GI)1GG 1.0 +/ -

0.110. 6+/ - 4. 717chEABGZ SEQ 10 Nek2b14H Pases) (es (- LediA s o160 Byle321 18. 6)
TT(GI) 1 TT1. O+]1sKQ n:mmds/{s Eas@)Z 1+/(}2L30Q) SHQ (43-940) ZE (26 15 5) (5.7-35.3)

bases) (1. 0- 1. 2| gy Bet T3S s ARCET Aty O 366 e oh SLO
ID NO 27 -(6 bi§ﬁc§?}1€b &“-(&b:@%)(5 1,7‘\%3:( 23?1. 7% ( S!C (1.1-10.7)
1.1+/-0.210. 1+—-3-F1+4 24/ {R

bases) (0. 9-1.2) (6. 2-14. 2) (9. 6- 18 6) TGN 1TG 1.1 +/ -
0.211. 1+1- 4. 216. 5+1- &s FhSHEQin DablO 429 6- e GT, AGT, CGT, AG, CG and GG

146 041 1. 96. bichodicr bt e PEMC R ERtbtation o iy igkipen bgns 13 4

Cr(ar), Cri. 0 +/ 1IL-6, Il.lma?tﬂ/ILllZBlS 3+/-3.6 SEQ I D NO 36-(6

bases) (0.9-1,1) (6. 2-16. 4) (11. 2-19. 8) T%gl’%%TCl. 1
+/-0.210. 0+/23.814. 7+/-3. 1 SEQ | DNO 5%

bases) (0.9-1. 3) CﬁtoBrnMynlhe(sz%%yZh;ﬂngmiz)ze %Hr)al@%d%ﬁdméleéﬂéeﬁéﬂ 5.914.1 +/ -
8.2 SEQ ID N0 41-(6 base 1)(4.3-17.2)(2.5-20.7)

GG AA) 1GGL. 2+1- 0. 2111 gMFSB’Ve&%OBtFﬁ fwﬂs“éﬁi}hﬁs pamzees @s in Example 35.

bases) (1.0-1.4) Cﬁmﬂialﬂeel])ﬁﬂ{@s%e?elm%ﬁbmm 15% &7 AGREGT, AcAc@l6. 9+/-3.5
SEQ I D NO 43- (6 bases) (0.8-1.2)(6.2-16.4)(13.9-21. 1)

G GO) 1GRR. 1+/ - IH$EH eqpensenaml prpduction of ity molpws@mslbw and TNF-

bases) (1. 1- 34 5)Q§hgw;§d§grﬁg,eg 4931)G0( GA) 1GGL. 1+1-0. 111. 9+/ - 4. 516. 7+/ - 4. 6
SEQ I D NO 45- (6 bases) ( SiESn 0) (11, 6-21.5) |

le 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 23413 13.5+/-89 11.3+/-6.9
SEQ ID NO:9-(6 bases) (1.3-4.1) (2.8-21.1) (5.3-19.5)
GT(GT),GT 4.0 +/-2.1 14.0 4/~ 8.5 129 +/-6.4

| SEQID NO:1-(6 bases) (1.8-6.7) (3.021.3) (6.5-19.6)
TI{TGHTT 1.5+-06 129+/-82 9.0+/-55
SEQ ID NO:23-(6 bases) (1.02.4) (2.7-20.1) - (4.1-14.4)
GG(TG),GG 29+-1.5 143 +/-9.1 119-+/-7.0-
SEQ ID NO:24-(6 bases) (1.3-4.8) (3.0-22.5) (5.8-19.8)
GG(GTHGG 25+-1.5 . 13.5+/-84 1.7 +-6.7 .
SEQ ID NO:25-(6 bases) (1.4-4.6) (2.3-20.8) (5.9-19.6) .- |
TT(GT)IT 14 +-09 123 +-85 T5H-46 .| v
SEQ ID NO:26-(6 bases) (1.1-2.1) (2.5-20.1) G413 - |
AA(GTHAA 21+-11 13.2+/-82 7.9+/-39
SEQ ID NO:27(6 bases) (1.1-:3.7) (2.8-19.8) (4.6-12. 0)
CC(GTHCC 38+-28 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 +-8.8 124 +/-73
SEQ ID NO:29-(6 bases) (1.6-5.9) (2.921.9) (6.1-20.8)
AT(GT),AT 14 +/-04 10.7 +/- 7.0 59+4/-33




G CGC) 1GGL. 2 +1-0.211.0+/-4.416.8+1-4.1 SEQ I D NO 46-(6

bases) (1A-1.4)(6.3-16.1)(11.9-21.8) As shown in Table 42,
i ncreased rhesus nonkey PBMC cel |
I L-12 and TNF-al pha. Exanpl e 38rEfiCaeyoied’ 6 base
GI' SEQ ID NO 25 of 6 base GI' SEQ ID NO 25 + 5-

CGT, AG CG and

of the cytwkioagsios L- 10,

GG sequences

GI' SEQ I D NO 25 + tanpxi fen on MCF-7 human

fl uorouracil

159820

gﬁ, AGT,

producti on

and of 6 base

breast tunors 11 June 2004 WO

01/ 44465 PCT/ CA00101467 55 MCF-7 human breast cancer cells are inplanted
subcut aneously as xenografts, in fenal e 53ude BALB/c m ce. The mce are

divided into 6 gﬁ@mgtp(gbagg) ﬁﬁ ceél $Xgyday QQQ_M)J. mrce tﬁpﬁlsye i ne,
group 2 mce re¢egiye base—6+-S f\*/' D-NO25 S o4P [ ecei ve
5-fl uorouracil, @%ﬁkﬁé Eg% 3 reggkyg taerX| ‘b rou t,_ifece ve 6
base GI SEQ | D drouraciT” and un % PI V& se GTI
SEQ I D NO 25 + %%@ﬂ%g .. Affer 24Wetks of t!“éd’(‘r’&z t the“rﬁ*(:é“are
sacrificed and {8 by det éHﬁ’Hed G odﬁr“ ?“Pn ce havé6 lrlﬁé st tunor
Mass, groups 2/ gErmEyEGE Mce[have] DT TBSS ’ ; eg and
groups. 5 and ()smﬁﬁq @yﬁ,agegss hd 4

m ce. Exanple 39=E 3 CQ A-3
sequence on LINGg LR e cancer
ceﬁl s are inpl anf S PIGIPJ;%):\ IIQ|}I i Xpn(ng_r.:; ts i .-!-g‘GGUde nu/ nu
m ce. The mce n05 : group |

m ce receive sag(fc%ﬁg Bégg 7)1 g% 3 ba@‘@'gg‘ggo I D 98223¥Jr0u 3 mce
recei ve 6 base D NO 2%, glrlén‘ P94 nice 1yletddve ¢ badd+AGSSEQ | D

NO 45 and group S?)Qﬁ’] 4r@basrs) ¢ 450G5246) BCG A- 3298 | D{NO 69218 ter| 4 weeks
of treatnent, {lbe@GA)os are Saiol fpgedoand [funsie+2@.mas$ 1 Siagak-epm nfd.

G oup 1 m ce havEQIMEO4pE§bassuOr (R6s28,1) gr oup S292€® have [(79s23.0) unoy nass
than group 1 mM[GEGEHEGITOUPS 4, 330z 4 T CE IPME144SS Luluqq_, ggsSs 1 han
groups 1 and 5 ﬂE@mNcEm(amse) 41 Efdess) of B, Gzodspnd 27 misﬁquences on
EL-4 rmurine T | leIJIIUIInD 25—E=4—rott+re—T— ||phuuu eetH-S—are— |||J| anted into
C57/BL6 mice. The mce are divided into 6 groups of 10 mce. On day O,

recei vasshowndn Tghlsudl, 6 haseGF.e86v €GT, #:8CBTaEGG D NO 8,
rg&@&ﬁgs base AG
grou

S%nﬁ?%g&lr%%gf)ve %lghﬁf;se C;S%U@Eé %P%g 9ﬁ%ﬁn\aén group 6

P
10 and IL-12 and TNF-alpha.

group 1 mce
group 3 mce
SEQ I D NO 45,
m ce

5 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

10  determined (Table 42).
Table 42
Cytokine production by rhesus monkeys PBMC
SEQUENCES L-10 IL-12 TNF-alpha
fold increase: fold increase: .- fold increase:
mean +/- SD (range} | mean -+- 8D (range) | mean +/ $D (range)
TG(TGHTG 1.1+-02 106+/-42 143 +-63
SEQ ID NO:9-(6 bases) (0.9-1.3) (5.6-14.3) (6.2-21.2)
GT(GT)HGT 1.3+-0.1 10.7 +/- 4.1 16.1 +/-4.2
SEQ ID NO:10-(6 bases) (1.1-1.4) (6.1-15.8) (11.0-21.6)
TI(TG),TT 1.0 +-0.1 6.7 +-3.6 44+-38
(0.3-1.0) (3.6-11.7)

(1.3-9.5)



30 receive 27 base GI' SEQ ID NO 1. After 4 weeks of treatw%netﬁmm ce are
11 June 2004 WO 01/ 44465 PCT/ CA00101467 56 sacrificed and tunor nass is
determ ned. Goup 1 mce have the nost tunor nmass, groups 2, 3, 4, 5 and 6
m ce have WOI/4446%0or nmass than group 1 mice. Exanpl e 42 PONEANAI46GN cancer
cell lines are maintained as adherent cell cultures. 5 Cells in the
exponential growh phase are treated with 2-20 base GI, GA, G or GG
sequences in the dose range 0 g/m to 100 I/m for 24-72 hours. [Inhibition
of cell proliferation is measured by M P4reduction, cell cycle arrest by
flow cytonetry smilmimm-(eswa) by anneX| n- Vo nd| ng or NU relréase. g, GA

GC or GG sequel'rggﬁ@ Hort—pr-ottf ﬂ")g,tdlu.., . ||ut1y§+/\., ,\,! e “H st—ahd 10
i nduce apopt os 5’ canqp_(;lf)el Il neg ﬁ D mce é ﬁg
subcut aneous huwas al lcancer cell ]| nnc arp treate \I\II saline or

with 2-20 base g%({a“]'ces (’g??f?“'éntl -can‘%éf’" gtiv|ty
agai nst hunman ¢ ) : T Finegl in ce YrdfbPed wth
2-20 base GI, GAINGBILr GG se(ﬁuenb%‘y Ohavilng at#t-285 cajncer2.adtiity
agai nst human 8?%?)&9@"6Eaéﬁber cdtPines in Ao%Y, shbw a@X3gnifi fant

reduction in tysdGTiads conpafed 0 +H0.m ce tremd-edeM thl salsme.so Wiirje the
i nvention has b&EHPNITrE b iln détal® and wi t&9bher ence t G4Ipdci fi

enbodi nents t hece@m,cct W IT he appar&nt (j0 ONng; oK3F 1 €ar I N whAe. aF t that
vari ous change>Sm1mezﬁ-(fsbasal ifons (u:sanz)be nade (tsbeuai n wlithopts-ldsgpart ng 20

FaVaVWalWl

fromthe spiri T@%{S@Upe thereof 7T un LU\{ TR !.vo TgsAserpopi tion,

)

conprising a 2 cb@s(ebasesy (]—| 20.9-F synt het 6S-15.H osp od |(g§5@r1)nuc eoti de
sequence, wher ¢i ')s: Auet-eot-i-de sEgHepee ccns' st s—of cng,;ﬁn‘ﬁe_se ect ed
fromthe grou ing G'T TyQg GL T - TG,,,
(GXTy), , b? ('FI)' 3 jﬁ?";’gﬂ, )( 0'4%1 (\ 5’;\/\,4(1«# ej ?9’2 134 ( e each
an integer bef %rs-fsng mis %ﬁ ‘ht eqe B%% and l§2+f’%16 and b are
one or nore As anf)s (5 “Hed bases e sequer‘ﬂ:’e2 28 bel ween 2
and 20 in tota| TCERTG Rhar rmceullﬂdll’l gdccepoabt B8 carlri eri47bades. pases.

bases. 2. The LFOBNFIERbES O ai K913 V\:hGI’EI né8AtDsequencd13®19%kt weken 2

and 15 3. The|ocommeséti on of |C arss2,.5s whdr el ni.fhessequencasn s- Het Wegn 2

and 10 4. The| SMpo¥I41obesef | C ai(-81) wher ei r(4B-Ii‘ez)seq:§ence(2lsaometvveen 2
" 4.

and 7 5. The cpPRBEI)EGON of Crai MLy gdTergrm 4{Epdpspt pot i de
SEQ ID NO:42-(6 bases) (1.0-1.4) (5.9-17.1) (11.421.2)
GG(CC),GG 1.0+-02 11.7 +- 4.8 16.9+/-3.5
SEQ 1D NO:43-(6 bases) (0.8-1.2) (6.2-16.4) (13.9-2L.1)
GG(GG),GG 2.1+-10 10.7+/-5.6 139 +-8.5
SEQ ID NO:44-(6 bases) (1.1-3.5) (3.7-15.9) (2.0-20.9)
GG(GA),GG 1.14-01 11.9 +/-4.5 16.7 +/- 4.6
SEQ ID NO:45-(6 bases) (1.0-1.3) (6.3-16.0) (11.6-21.5)
GG(GCYGG 1.2 +-0.2 11.0 +/- 4.4 16.8 +/-4.1
SEQ ID NO:46-(6 bases) (1.0-1.49) (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.

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

breast tumors



sequence is selected fromthe group consisting of SEQ I Dy NG e 22 18 23
to 47, 50 to 66, and 81 to 83. 6. The conposition of Claim‘l], wherein the
phosphodi est er nucl eoti de sequence is selected fromthe group consisting
of SEQ | D WOi/4q65 o 10, 22 to 65, 70 to 75, 79 and 80. FPCTThe/d&iTposition
of Caim1, wherein the phosphodi ester nucl eotide sequence is selected
fromthe group consisting of SEQ ID NGs: 9, 10, 25, 41, 45, and 46. 11 June
2004 58 8. A conposition conprising a 2 to 7 base 3'-OH, 5 -0OH synthetic
phosphodi est er nucl eoti de sequence, wheréin the nucl eoti de sequence

?gnsé: )sts of(g ' _I_S)equeM(t_!ij'-E%bj)iﬁhﬁbﬂeafst @e_ﬁrac%x{j%ngra@rwn 9@%&%&1&&&;@5@3{%&3 Té) .
y SR n, Yo, ), .0, ysynb, alG ,an
a(TyG')"b, vvheré?‘?? nig fgméle 8“‘3‘%%[‘%% b mwBé{e\ﬂé‘ééedlméﬁjgreppm is an
i nt eger between 3, : i S,

provi ded bases F%I?%gcezg:ﬁcé&g(';% %?@gg?{m%ggélﬁéﬁﬁeéﬁfﬁﬁla ,recgirﬁg-ga

phar maceut i cal | §as@eBEQBPNQApdreun 3 uceaecsivgecsive Sfiugompeil, growg 40 6 base
S - O 5 - Ol Sy RiGekLave BRABRARCHIES SThicDHELEOE IS GFaHBNES tg!é%gl gin the

nucl eoti de sequence consists of “a - sequence sel ected roup

consi sting of (@Garpyracil aadgpoyp § mic(reetye)q base HTREQ D NO:2% Exaygnifeh, (TyCX) "
b, a(G,Ty)"b, ( ) ein, x .and ar.e each,an integer between
| and 5, nis. aﬁqﬁﬁ? e&é&sb%fﬁgaeéﬁﬁﬁt’ atgned < F %f’?ylﬁc%fgn%ilgn%rr ¥ As, Cs,
Gs or Ts, provileenhnibes cGroipm 1 e lsave tiennest umsorGndss) graipal2, 3 ant4 fice

phar maceuti cal | eptable carrier. .10. The co sition of CaimS§,
wherein the pho)s{%‘ﬂeglg?%éfnglfmﬁffc Feroye 1 ‘E'&ﬁﬂ’é‘ﬁgﬁ)ugg %#é&’ﬁﬁi’?‘feol%st he group
consi sting ab SkithdrBhashan grotps 11.Q,.3 2@l 4 mi®>, 79, and 80. 11. The
conposition of Caim?9, wherein the phosphqdi ester nucl eoti de sequence is
sel ected fromthe group consisting o x@E%eg NOs: 9, 10, 25, 41, 45, and
46. 12. The conBgEdtbf Dands bt 7TNeqhdnodshd\ds baselBCG W tgREnceAPI i Sing a
chenot herapeutii gg %‘ 13. The conposition of Caim12, wherein the
chenot her apeut i &M QE MALProgifte LARGEEMARSl i t e, an al kyl ating agent, or a
hormone antagoni st. A{CdRign0PdstaR chflcer bOG 2L iAplaREPATLALASUIPNRY 1 SIng a 2
to 20 base 3'-0OH, 5'-0OH synthetic phosphodiester nucleotide séquence
sel ect ed frdfn t Kenogradispindamie pede mpuomice GTheynice are divigedinte, 5 gro@mR/Of
a(TyGon, (GXTy : ]gi%np ( w0 - Aa( " ! and y is
an i nteger bet wiegﬁmie( gd , ’?@gqa%ﬁ%gggggg& %%gﬁbﬁ%en%ggg’%nd b are
one or nore AsSEQID N&:8pgroWs 3 inrice isecipy € pase £1T SEQ D NO:BS,dirogrdniicel or
i nduci ng a resp f Lhe_group.consi st.i ng..of {pduction of
cell cycle arre{s%?;éﬁ?ﬁ%%ie“ﬁ g%QOLP%AQ an(ggroug 5 nncerecelvetgjbasc 1388 zg}.’l

SEQID NO:69. After 4 weeks of treatment, the mice are sacrificed and tumor

20  mass is determined. Group 1 mice have the most tumor mass, group $ mice

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



proliferation, activation of caspases and induction of agq%%gi '4n cancer
cells, and production of cytokines by i mune system cells. . e of a
conposition conprising a 2 to 20 base 3'-OH, 5 -CH synthetic

phosphodi e¥WiOe/4#48| eot i de sequence sel ected from t he gro@gT€ansiidd’ ng of
(G,Ty),,, (Ty&X)n, a(G,Ty)., a(TyG),,, (&XTy)" b, (TyG,)"b, a(GXTy)"
b, and a(TyG )"b, wherein x and y is an integer between | and 7, n is an

i nteger between 1 and 12, a and b are one or nore As, Cs, Gs or Ts in the
preparation of a nedi canent useful to tr¥at cancer in an aninmal or a
human. 16. Use @icrific6d@aiOfinbl SRssGo ABeinShad @roBPQ%ﬁB@H&&%@ﬁmENE&SP“ de
sequence selected fromthe group consisting of SEQ I D NGs: 7-18, 23-47,

50- 66, and 81- 8TNash SrRRR2, ép%mfﬁ Hive dpvedessdaneramasa thap grovupriduiseng a
response selected fromthe group co@a&%,ier@ of induction of cell cycle
arrest, inhibition of proliferation, activation of caspases and induction
of apoptosis in cancHhmgepelen canser qsH didescare maintdinedyas adieners ctli culfurasune syst em

al o tak dah nalt Eana PHSREHeEE A bhane HRBEATE WY DB ACRE ' Ui o

a conpositi on confG séqugneas prh deplrsd rage dr pgind lte 400 dénd fou2h @2 hoss] ect ed
fromthe group .St ing.of SEO. | 6, ,and 81-83 in
the preparati onilg}lnggoér%%%ggﬁ%ﬂfr

1D NOs: 7:1 3-47,. 50-
, Qe e ST dedhition e Siehfest) or o
human. 18. Us fe of ﬂbh/e:_yﬂmtmgwah? apoptais yrinedin-Vl tihdisg dmmxlﬂ&eiegse]g 6F, ]
reparation o FC nt or |, uci ng.a [ es nse sel ecte romthe
gr oﬁp .consi st n?%ﬁ&ﬁﬂ?ﬁ?eﬂﬁm"(ﬁf ‘@gﬁ’lf P@@Eﬂ“&‘% uge cqilrﬁ'ﬁcg‘i #reshang

proliferatian, askutesdopesisadthespasatendd linggJucti on of apoptosis in cancer
cells, and producti og f Qgéoki_nes lgg/ i mmune systemcells. 19, Use of the
conposi tion of any ofCH Biffsbepring sybcuagequshugiap selosgctal capger gell figes canent

for treating capgefreatctOwith REIROFPIEHIZ-2M bife GNYGAL it 3t TG LeduRpded;, Wherein
the conposition_is wuseful for jinducing a response in an anlan havi ng
cancer. 11 Junehongantigsnoer petivityagpinst lompo rolnietal cancerlHiveE i vigd) NG <110>

Phillip, N gel pGid k@ed MiH 2 ty I u tic
d i gonucl eoti des 1 <130_§_ %%%7?%?%%;8@?6%%%;(@ 5 @géslgggxgéﬂq3 <150>
60/ 228, 925 1&15¢tence0@diviig-a2ginstiiggen @xlore¢tacanPert el lives\is ngfre rsh8wta

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,



<210> 1 <211> 27 <212> DNA <213> Synthetic digonucl eotide <400> 1 _
gtgtgtgtgt gtgtgtgtgt gtgtgtg <210> 2 <211> 27 <212> DNA <213> Synthetic
A i gonucl eotide <400> 2 gggtgggtgg gtgggtgggt gggtggg <210> 3 <211> 27
<212> DNA <213> Synthetic O igonucl eoti de <400> 3 gggggt gggg g]:]t gggg&&gg
gggt ggg <210> 4 <211> 27 <212> DNA <213> Synthetic O i gonudil dB0¢ <400>

4 9999999t 99 99999t 9999 9ggt ggg <210> §, <211> 27 <212> DNA <213>
Synthetic Aigonucleotide <400> 5 tgtgtgtgtg tgtgtgtgtg tgtgtgt 27 27 27 27
27 <210> 6 <211> 27 <212> DNA 11 June 2004 WD 01144465 PCT/ CAOQ' 01467 2

CLAIMS

L. A composiﬁon, comprising a 2 to 20 base 3'-OH, 5'-OH synthetic
phosphodiester nucleotide sequence, wherein the nucleotide sequence consists of a
sequence selected from the group consisting of (G, Ty),, (T,Gous a(G, Ty, a(T,G s
(GiTy)ab, (TyGub, a(G,Ty)yb, and a(T,G,),b, wherein x and y are each 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, provided bases in the sequence are between 2 and 20 in total, and a

pharmaceutically acceptable carrier.

2. The composition of Claim 1, wherein the sequence is between 2 and 15
bases.

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

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

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

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

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

7. The composition of Claim 1, wherein the phosphodiester nucleotide
sequence is selected from the group consisting of SEQ ID NOs: 9, 10, 25, 41, 45, and 46,



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

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

pharmaceutically acceptable carrier.

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

carrier.

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

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

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

chemotherapeutic agent.

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

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



<212> DNA <213> Synthetic A igonucl eoti de <400> 13

12 11 June 2004 WO 01/44465 PCT/ CAOQ 01467 3 <210> 14 '~ <211> 12 <212>
DNA <213> Synthetic A igonucl eotide <400> 14 gtgtgtgtgt gt <210>. 15
<211> 14 <212> DNA <213> Synthetic digonucl eoti de <400> 15

tgtg <210> 16

tftgtzgtgtg
<211> 15 <212> DNA <213> Synthetic O i gonucl eidtfute 22460> 16

gtgtgtgtgt gtgtg <210> 17 <211> 18 <212> DNA <213> Synthetic

~digonucleotide <400> 17 tgtgtgtgtg tgtgtgtg <210> 18 <211> 18 <212> DNA

<213> Synthetic A igonucl eotide <400> 18

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

production of cytokines by immune system cells.

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

an animal or a human.

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

immune system cells.

tgtgtgtgtg tg 6 6 9 9



gtgtgtgtgt gtgtgtgt <210> 19 <211> 21 <212> DNA <213> Synthetic

A i gonucl eotide <400> 19 tgtgtgtgtg tgtgtgtgtg t <210> 20 <211> 21 <212>
DNA <213> Synthetic A igonucl eotide <400> 20 gtgtgtgtgt gtgtgtgtgt g 12 14
15 18 18 21 21 <210> 21 <211> 24 11 June 2004 WD 01/44465 Fiﬁép ‘101467
4 <212> DNA <213> Synthetic Aigonucleotide <400> 21 tgtgtg g gtgtgtg
tgtg <210> 22 <211> 24 <212> DNA <213%p Synthetic O igonucl eotide <400> 22
gtgtgtgtgt gtgtgtgtgt gtgt <210> 23 <211> 6 <212> DNA <213> Synthetic
digonucl eoti de <400> 23 tttgtt

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

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

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

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

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

medicament for treating cancer.

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

useful for inducing a response in an animat having cancer.



<210> 24 <211> 6 <212> DNA <213> Synthetic Qi gonucl eoyijdg < 24
ggt ggg <210> 25 <211> 6 <212> DNA <213> Synthetic O igonucPeo I'de <400>
25 gggtgg <210> 26° <211> 6 <212> DNA <213> Synthetic O igonucl eotide
<400> 26 WOPH446%210> 27 <211> 6 <212> DNA <213> Synt RET/C400/01467
d i gonucl eoti de <400> 27 aagtaa <210> 28, <211> 6 <212> DNA <213>
Synthetic digonucleotide 24 24 6 6 6 § 6 <400> 28 11 June 2004 WO 01144465
PCTI CA0O0101467 5 ccgtcc <210> 29

SEQUENCE LISTING

<110> Phillip, Nigel
Filion, Mario

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

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

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

<160> 87
<170> PatentIn version 3.0

<210> 1

<211> 27

<212> DNA

<213> Synthetic Oligonucleotide

<400> 1
gtgtgtgtgt gtgtgtgtgt gtatgtg 27

<210> 2

<211> 27

<212> DNA

<213> Synthetic Oligonucleotide

<400> 2
gggtgggtyy gtgggtgggt gggtggg ‘ 27

<210> 3

<211> 27

<212> DNA

<213> Synthetic QOligonucleotide

<A00> 3
gggggtgggg gtgggggtygy gggtggg 27

<210> 4

<211> 27

<212> DNA

<213> Synthetic Oligomaucleotide

<400> 4
goggggggtgy gggggtgggg gggtggg 27

<210> 5

<21l> 27

<212> DNA

<213> Synthetic Oligonucleotide

<400> 5
tgtgtgtgtg tgtgtgtgtg tgtgtat 27

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



<211> 6 <212> DNA <213> Synthetic O igonucl eotide <400>13%un%%fd49 <210>
30 <211> 6 <212> DNA <213> Synthetic digonucl eoti de <400> at gt at
<210> 31 <211> 6 <212> DNA <213> Synthetic A igonucl eoti de <400> 31
aggt ga <2199 033446%211> 6 <212> DNA <213> Synthetic d i gBeT€hemftiddde <400>
32 gagtga <210> 33 <211> 6 <212> DNA <213> Synthetic. Qi gonucl eoti de
<400> 33 gggtct <210> 34 <211> 6 <2]12> DNA <213> Synthetic

A igonucl eoti de <400> 34 ccgtgg <210> 35 <211> 6 <212> DNA <213>

Synt het i 20> gaimubé ot Pdeoxik8otid® gggt cc

<400> 6
tetetecteote teotectotete teotetet 27

<210> 7

<211> 3

<212> DNA

<213> Synthetic Oligonucleotide

<400> 7
tgt 3

<210> 8

<21i> 3

<212> DNA

<213> Synthetic Oligonuclectide

<400> 8
gty ' 3

<210> &

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 9 .
tgtgtg )

<210> 10

<211> €

<212> DNA

<213> Synthetic Oligonucleotide

<400> 10
gtgtgt 6

<210> 11

<211l> 9

<212> DNA

<213> Synthetic Oligonucleoctide

<400> 11 :
tgtgtgtat 9

<210> 12

<211> 9

<212> DNA

<213> Synthetic Oligonucleotide

<400> 12
gtgtgtgtg 9

<210> 13

<211> 12 .

<212> DNA

<213> Synthetic Oligonucleotide

<400> 13
tgtgtgtgtyg tg 12



ti 66 6 66 6 6 6 <210> 36 11 June 2004 WO 01/44465 PCY4 ARG Jpk467 6
<211> 6 <212> DNA <213> Synthetic digonucl eotide <400> 36 ctgtct <210>
37 <211> 6 <212> DNA <213> Synthetic O igonucl eotide <400> 37 tcgttc
<210> 38 WRPIM44ES <212> DNA <213> Synthetic A i gonucl eoPCHEAMOES 38
cggtgc <210> 39 <211> 6 <212> DNA <213> Synthetic O igonucl eoti de <400>
39 ttgtgg <210> 40 <211> 6 <212> DNA <213> Synthetic O igonucl eoti de
<400> 40

<210> 14

<211> 12

<212> DNA

<213> Synthetic Oligonucleotide

<400> 14 ‘
gtgtgtgtgt gt 12

<210>_ 15

<211> 14

<212> DNA

<213> Synthetic Oligonucleotide

<400> 15
tgtgtgtgtg tgtg 14

<210> 16

<211> 15

<212> DNA

<213> Synthetic Oligonuclectide

<400> 16
gtgtgtgtgt gtgtg 15

<210> 17

<211> 18

<212> DNA .
<213> Synthetic Oligonucleotide

<400> 17 )
tgtgtgtgtg tgtgtgtg . 18

<210> 18

<211> 18

<212> DNA

<213> Synmthetic Qligonuclectide

<400> 18
gtgtgtgtgt gtgtgtgt 18

<210> 19

<211> 21

<212> DNA

<213> Synthetic Oligonucleotide

<400> 19
tgtgtgtgtyg tgtgtgtgtg t 21

<Z10> 20

<211> 21

<212> DNA

<213> Synthetic Oligonucleotide

<400> 20
gtgtgtgtgt gtgtgtgtgt g 21

<210> 21
<211l> 24



gggttt <210> 41 <211> 6 <212> DNA <213> Synthetic Qi gqRpughgdigode <400>
41 ggttgg <210> 42 <211> 6 <212> DNA <213> Synthetic Oigonucl eotide

<400> 42 ggaagg 6 6 6 6 6 6 6 <210> 43

<211> 6

<212> DNA <213> Synthetic

A i gonucl e®0IMd4453 June 2004 WO 01/ 44465 PCTI CACO 01467 PCT/CANYOR6T43
ggccgg <210> 44 <211> 6 <212> DNA <213> Synthetic O igonucl eoti de <400>
44 gggggg <210> 45 <211> 6 <212> DNA <213> Synthetic O igonucl eotide
<400> 45 gggagg

<212>
<213>

<400>

DNA
Synthetic Oligonucleotide

21

tgtgtgtgty tgtgtgtgtg tgtg

<210>
<21l>
<212>
<213>

<400>

22

24

DNA

Synthetic Oligonucleotide

22

gtgtgtgtgt gtgtgtgtgt gtgt

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

<400
tttgtt

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

<400>
ggtggyg

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

<400>
gggtgg

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

<400>
ttgttt

<210>
<211>
<212
<213>

<400>
aagtaa

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

<400>

23

6

DNA

Synthetic Oligonucleotide

23

24

&

DNA

Synthetic Oligonucleotide

24

25

6

DNA

Synthetic Oligonucleotide

25

26

6

DNA

Synthetic Oligonuclectide

26

27

6

DNA

Synthetic Oligonucleotide

27

28

6

DNA

Synthetic Oligonuclectide

28

24

24



<210> 46 <211> 6 <212> DNA <213> Synthetic Qi gonucl eofidgnARR> 46
gggcgg <210> 47 <211> 6 <212> DNA <213> Synthetic O igonucleotide <400>
47 ggaggg <210> 48 <211> 6 <212> DNA <213> Synthetic A igonucl eotide
<400> 48 WOJd@#H6%210> 49 <211> 6 <212> DNA <213> Synt RET/CA00/01467

A igonucl eotide <400> 49 ttaggg <210> 50 <211> 2 <212> DNA <213>
Synthetic O igonucl eotide <400> 50 gts6 6 6 6 6 6 6 2 11 June 2004 WO
01/ 44465 PCT/ CA00101467 8

ccgtee 6

<210> 29

<211l> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 29
tggttg ) 6

<210> 30

<211> 6

<212> DNA

<213> Syntrhetic Oligonuclecotide

<400> 30
atgtat 6

<210> 31

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 31
aggtga 6

<210> 32

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 32 i
gagtga ’ 6

<210> 33

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 33
gggtct 6

<210> 34

<211> &

<212> DNA

<213> Synthetic Oligonucleotide

<400> 34
ccgtgg 6

<210> 35

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 35°
gggtee 7 6

<210> 36



<210> 51 <211> 2 <212> DNA <213> Synthetic d i gonucl eog@ol@ sHYcl tg2
<210>52 <211>4 <212>DNA <213>Synt heti cd i gonucl eoti de <400> E gt gg4 <210>53
<211>4 <212>DNA <213>Synt heti cd i gonucl eoti de <400>53 ttgt4 <210>54 <211>4
<212>DNA <WO3IB¢4es het i cA i gonucl eoti de <400> 54 gtgt 4 <RCUECAGH1411> 4
<212> DNA <213> Synthetic O igonucl eotide <400> 55 ttgg 4 <210> 56 <211>

6

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

<400> 36
ctgtet 6

<210> 37

<21l> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 37
tcgttce 6

<210> 38

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 38
cggtgc )

<210> 39

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 39 .
ttgtag 6

<210> 40

<211> &

<212> DNA

<213> Synthetic Oligonucleotide

<400> 40
gggttt 6

<210> 41

<211> &

<212> DNA

<213> Synthetic Oligonuclectide

<400> 41
gattgg 6

<210> 42

«<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 42
ggaagyg )

<210> 43

<211l> 6

<212> DNMNA

<213> Synthetic Oligonucleotide



4 <212> DNA <213>Synt hetic O igonucl eoti de <400>56 ggt 9481%3520032194
<212>DNA <213>Synt heti cd i gonucl eoti de <400>57 tgtt4 <210> <211>4
<212>DNA <213>Synt heti cd i gonucl eotide 11 June 2004 WD 01/44465 PCT/
CA00/ 01467WOP14466> 58 ggtt <210> 59 <211> 4 <212> DNRCREASHMNSYNth etic
A igonucleotide <400> 59 tgtg <210> 60 <211> 5 <212> DNA <213>
Synthetic digonucl eotide <400> 60 gg$gg <210> 61 <211> 5 <212> DNA
<213> Synthetic digonucl eotide <400> 61 gggtg <210> 62 <211> 7

<400> 43

ggccgy ’ 6

<210> 44

<21l> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 44 _
gggggg 6

<210> 45

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 45
gggagg 6

<210> 48§

<211> &6

<212> DNA . .
<213> Synthetic Oligonucleotide

<400> 46
gggcgyg &6

<210> 47

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 47
ggaggy 6

<210> 48

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 48
gtgggg 6

<210> 49

<211l> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 49
ttaggy 6

<210> S0

<211> 2

<212> DNa

<213> Synthetic Oligonucleotide

<400> 50 ‘
gt 2



<212> DNA <213> Synthetic O igonucl eotide <400> 62 gg999499y,nd 463 <211>
7 <212> DNA <213> Synthetic A igonucl eotide <400> 63 gggtggg <210> 64
<211> 7 <212> DNA <213> Synthetic digonucl eotide <400> 64 tgggtgg <210>
65 <211> WOME4485 DNA <213> Synthetic O igonucl eotide REDGANBHIGTgggt ggt 4
455777 7 11 June 2004 WD 01/44465 PCT/ CAOO/ 01467 10 <210> 66 <211>
27 <212> DNA <213> Synthetic O igonucs eoti de <400> 66 gtgtgtgtagt

gt gt gt gt ggmg; gélgtg <210> 67 <211> 27

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

<400> 51
tg 2

<210> 52

<211l> 4

<212> DNA

<213> Synthetic Oligonucleotide

<400> 52
gtgg 4

<210> 53

<211> 4

<212> DNA

<213> Synthetic Oligonucleotide

<400> B3
ttgt 4

<210> 54

<211> 4

<212> DNA

<213> Synthetic Oligonucleotide

<400> 54
gtgt 4

<210> 55

<211> 4

<212> DNA

<213> Synthetic Oligonucleotide

<400> 55
ttgg 4

<210> 56

<211> 4

<212> DNA

<213> Synthetic Oligonucleotide

<400> 56
ggtg 4

<210> 57

<211> 4

<212> DNA

<213> Synthetic Oligonucleotide

<400> 57
tgtt 4

«<210> 58

<211> 4

<212> DNA

<213> Synthetic Oligonucleotide



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

Synt heti c WQ Y&d4681 eot i de <400> 69 ggggggat gg gggggt gggg PEEEAEY4210> 70
<211> 6 <212> DNA <213> Synthetic digonucl eotide <400> 70 tgtgtg <210>
71 <211> 6 <212> DNA <213> Syntheticgd igonucl eotide <400> 71 gtgtagt
<210> 72 <211> 6 <212> DNA <213> Synthetic Qi gonucl eotide <400> 72
tttgtt 214%&-2Z327 6 6 6

gatt 4

<210> 59

<211> 4

<212> DNA

<213> Synthetic Oligonucleotide

<400> 59
tgtg 4

<210> &0

<211> 5

<212> DNA

<213> Synthetic Oligonucleotide

<400> 60
ggtgg 5

<210> 61

<211> 5

<212> DNA

<213> Synthetic Oligonucleotide

<400> 61
gggty | 5

<210> 62

<21lli> 7

<212> DNA

<213> Synthetic Oligonucleotide

<400> 62
ggggtgy 7

<210> 63

<211> 7

<212> DNA

<213> Synthetic Oligonucleotide

<400> 63
gggtggg . 7

<210> 64

<211> 7

<212> DNA

<213> Synthetic Oligonucleotide

<400> 64
tgggtgg 7

<210> 65

<211> 7

<212> DNA

<213> Synthetic Oligonucleotide

<400> &5
gggtggt 7



<210> 73 <211> 6 <212> DNA 11 June 2004 WO 01/44465 Pgiﬂﬁ%%%zdah467 11
<213> Synthetic A igonucl eotide <400> 73 ggtggg 6 <210> <211> 6 <212>
DNA <213> Synthetic- QA igonucl eotide <400> 74 gggtgg 6 <210> 75 <211> 6
<212> DNA ¥910344485nt hetic O i gonucl eoti de <400> 75 ttgtt PCHCAPNPIT76 <211>
45 <212> DNA <213> Synthetic digonucl eotide <400> 76 gccgagaagg

t gcgcaacct gccggctggce cacggactga acgctipdS <210> 77 <211> 45 <212> DNA
<213> Synthetic digonucl eotide <400> 77 acgccgacgt cgtctgtggt ggggtgtcta
ccgccaacgglﬁpcgg 45 <210> 78 <211> 45 <212> DNA <213> Synthetic

d i gonucleply dg; <400> 78 cgact acaac ggctgggata tcaacacccc ggcgttcgag tggta

<210> 79 <2x211pna6
<213> Synthetic QOligonucleotide

<400> 66
gtgtgtgtgt gtgtgtgtgt gtgtgtg - a7

<210> 67

<211> 27

<212> DNA

<213> Synthetic Oligonuclectide

<400> 67
gggtgggotgy gtgggtgggt gggtggg 27

<210> &8

<21l> 27

<212> DNA

<213> Synthetic Oligonucleotide

<400> 68
gggggtgggy gtggaggtgy gggtggg 27

<210> 69

<211i> 27

<212> DNA

<213> Synthetic Oligonucleotide

<400> 69
gg9gaggtag gggggtyggs gogtggg 27

<210> 70

<21il> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 70
tgtgtg [

<210> 71

<211> &

<212> DNA

<213> Synthetic QOligonucleotide

<400> 71
gtgtgt 6

<210> 72

<211> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 72
tttgtt . 6

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



<212> DNA <213> Synthetic A igonucl eotide 45 <400> 79 ccqgg& Q 0> 80
<211> 5 <212> DNA <213> Synthetic digonucl eoti de <400> egg a 5 11 June
2004 WO 01144465 12 -<210> 81 <211> 11 <212> DNA <213> Synthetic

d i gonucl eBi0W&446300> 81 gtgtgtttgg t <210> 82 <211> 1PCTEAMPHIENA <213>
Synt hetic oligonucl eotide <400> 82 ggttttgttt g PCT/ CAOO 01467 11 <210> 83
<211> 12 <212> DNA <213> Synt heti c oljigonucl eoti de <400> 83 ttgttttttt tg

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

<400> 73
ggtggg 6

<210> 74

<21l> 6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 74
gggtgyg 6

<210> 75

<211> &

<212> DNA

<213> Synthetic Oligonucleotide

<400> 75
ttgttt - 6

<210> 76

<211> 45

<212> DNA

<213> Synthetic Oligonuclectide

<400> 76 .
gccegagaagyg tgcgcaacct geoeggcotgge cacggactga acget 45

<210> 77

<211> 45

<212> DNA

<213> Synthetic Oligonucleotide

<400> 77
acgccgacgt cgtctgtggt ggggtgteta cogecaacge gacgg 45

<210> 78

<21l> 45

<212> DNA

<213> Synthetic Oligonucleotide

<400> 78 .
cgactacaac ggctgggata tcaacaccec ggecgttegag tggta 45

<21i0> 79

<211> &6

<212> DNA

<213> Synthetic Oligonucleotide

<400> 79
ccacce 6

<210> 80

<211> 5

<212> DNA

<213> Synthetic Oligonucleotide

<400> 80
cggta 5



1 <210> 85 <211> 4 <212> PRT <213> Synthetic Peptide <40QmB20dep G u Val
Asp 12 1 <210>86 <211>5 <212>PRT <213>Synt heti cPepti de <220> <221>SI TE
<222>(4)..(4) <223>X = Any Amino Acid <400>86 Ile Leu u Xaa Cys 1 5
<210> 87 w@lilédes 11 June 2004 WO 01/ 44465 PCT/ CAOQ 014FFHEMYIHOL ppa
<213> Synthetic Peptide <400> 87 Ile u Ay Asp 1

12

<210> B1

<211> 11

<212> DNA

<213> Synthetic Oligonucleotide

<400> 81 1
gtgtgtttgg t

<210> 82

<211> 11

«212> DNA

<213> Synthetic Oligonucleotide

<400> 82 11
ggttttgttt g

<210> B3

<211> 12

<212> DNA

<213> Synthetic Oligonucleotide

<400> 83 13
ttgttttttt tg

<210> 84

<211> 4

<212> PRT

<213> Synthetic Peptide

<400> 84

Tyr Val Ala Asp
i

<210> B85

<211> 4

<212> PRT

<213> Synthetic Peptide

<400> 85

Asp Glu Val Asp
1

<210> 86

<211l> 5

<212> PRT

<213> Synthetic Peptide

<220>

<221> SITE

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

<223> X = Any Amino Acid

<400> 86

Ile Leu Glu Xaa Cys
1 5

<210> 87
<211> 4



WO 01/44465

13

<212> PRT
<213> Synthetic Peptide

<400> 87

Ile Glu Gly Asp
1

11 June 2004

PCT/CA00/01467




