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sequence. In certain enbodinents [(XYR) N(XR) Z

] (S) is TCGACGTCGA (SEQ I D NO 19) or TCGICGACGA ( SEQ
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Y(N)...(N) includes a sequence AGCGAAGCT,

OA\ATATTTATTG (SEQ | D NO. 1) TTTGIGG. (SEQ_ | D NG.2)
dreosenbrdoes ¢askof Y- 132*}%@5@?%2@(;8\1( gg&#pgchosen

from G R0 ?%@%%%@8@%%&%&@5@ A

base-p4iSEQth D, mﬁ)base@m@mmcm SEQ I D NO 10),

?GI’F@&%;F mé?tﬁ&ga@% b SE "HDNN@n%%Gr E%&A&T@ TFA&H#AS chosen

from uhRb@ AP o ’r\lﬁlodﬁied n%ﬁgﬁa&%ﬁgﬁf&x%ﬁﬁafs%m&%se Pirs)i.e., each base
TAATATTTATTA ( SEQ 17), wherein L is dSpacer. 1n

pair NieNe:, 2o - -Nﬁ#Ns)i WatsQrNC)l(sleasem(rN Y(N)...(N)

T S e P G e TR LR

N, is EHRSECHbA unhiddutRiSoran SR ALE G e oide Wit LEAG TN WiEda L rick base
(SEQ I D NO_ 20), ' TCGACGICGACGGGACGESEG (SEQ | D NO: 211(
pairs, iIEG@EA @@WM@E{? B NON2Dhw is a non-Watson-Crick base pair.

EEACEHRARAIIERaG B B Phmatsis ety

stabilieSbakHonbl@ithS) leaktomehosphodidsteebénd he

|nnunost| latory nucleic acid l.ecul.e i.ncl ude
JBGuE RO TesPERr O Rer R e SPATIOqps H5judSs o

backbqﬁ%@T%%%ﬁ%ﬁ Sg%ﬁ%lléD&N%% 3;3)

ﬂﬁ@ﬁ@@hﬁﬂiﬂ‘lﬁ@@@@@i@@&@d@@rﬂcmw hendigenyclegide are all
N cu ITTACGGEOGLLLTGOCG (SEQ | D NO 45)
b OSPhP PRABSCOGTTTTGCOG (SEQ | D NO. 49)

TIQ@B@%BEH&MT&ETMET@S&@E@L&%&&@ @gid molecule includes a partially
TCGTCGITTTCGECAELLCGCCG (SEQ | D NGO 52)

stablllm@@d@mvv@@@a@@_nmb@sﬁgm@g eresﬂ)me of YiR; or Y2Ro.

(SEQ I D NO 55
ey s vy (SEQ b No 57) >

ﬁﬁ@'ﬁ@%—B—BTﬁMTRT%TTA (SEQ I D NO 58), or
TCGTCGTTTTTAATATTTATTA_ (SEQ I D N059) whereinL is
dapagsmb Oﬂ’ﬁne@ﬁgléﬁg@&iﬁéﬁ%a he i mmunostimul atory

ncl udes a sequence
%&@@W 51 &5cG (SEQ ID NG 30). In one

eIltmmmenﬂnthmdeh mnTinSsisiTydias Oy B isdelesild indi d nol ecul e

NBoS FO AR M ki ke TR TGt ol B by B N and 2

each caﬁtﬁﬂnezego ARl dhtiaed asalze id TEIMERS(UUSEY waREed(UUUU) represents
(deoxyU)s.

In one embodiment S, is a non-nucleotidic linker.

In one embodiment S; contains at least one abasic dSpacer residue.

In one embodiment the oligonucleotide includes at least one branched non-nucleoside
linkage.

In one embodiment the immunostimulatory nucleic acid molecule includes at least
one doubler unit, at least one trebler unit, or at least one doubler unit and at least one trebler

unit.



chosen from
T*CGET*CET*T*T*T*A*CI3*GCIF*CCII*T* G CC G (SEQ
woODE@d, f (3 *C GTT T T*A C_G G C* G CC_@JdT/US2004/036240
GCCG(SEQID NG 43), c*CGEGT*CGTTT T*A CG AC
GCCGT*GCCG(SEQID NX42), (SEQ I NO 36),
T*CET*CGECCCEEFCEACGECCET*GCCG (SEQ |

. 35 . . . .
B bodinaestSpisra doyblesaitr atigbler @il 1 1+ o o 0 (SEQ
I MNQMB0diment the oligonucleotide includes at least one 2'5'-, 5'5'-, 3'3'-, 2'2'-, or
C TFCET*CETTT L LA CEGCCETCCC G (SEQ
2'3'- inteyugjoesidy linkage.
Y STk e immupos (rﬁa(l%r? n%fefcl‘;cﬁc E;E)gcge%kf 901(11%591 is not
A5y T TSED ] °38)",
an antisSiCMERICGH. T*T*T*T*C GG C GG L L*CC-GC C-G (SEQ
LPNQ54 . IXCEFT*CGT*T* t ) . .
encaspe ¢z v entign prevdesandmmyneiinplstogynyeyic acid molecule of
Formul GiG TG G TFTF X L* G G C G GGG C G CCG (SEQ I D
NG 39), *C"eT*CET*T*T*T*CEGCEGCGL*L*CGEGCCG
(SEQ | NO 52),
T*CGCGT*CCET*TEI*TFTXACAS T AT T*T*A*T*T*A (SEQ I D
NO 59), T*C*G 1200 £ 188 T T Gorna A0 1 T o A
(SEQ | D NO 59), NO 50),- 10 -
TCET*CEGT*TPT*T*T*AAAT*AT*C-CAT*T*A (SEQ I D
whereinG is &) [CHFYRGN AR Tl (FHTNADRD T+ AN DA AST* T* A
D i * G ; * T* A* L
i GIER. 20P 3 o iy 7B ihechebif Ay Se e T
nucleoti¥el b, whibie ogtionally irtEpize @ hon-hutlsotidio tipkarwtabasiadpacar) dach

_.1.s.phgosphodi ester, I.n one .enbodi nent th )
of X1 afthfa oRAFHRY %{tﬂéﬁawual?erlaﬁe EOTARIPKS HBY RIS wéfavlﬁ@ﬂalaa% 0ga 5-

suboin EYRIESRERIRS Fold Bl ndopmndentes rgeae cup iR s coh

of R; antK¥ indepemichtlCa@uania: 6 T ekl eBasng ¢aSEQf NDnNdY'29) |
. 121), T*CGACGTT*CEFEAGEFA G GT (SEQ I
indeperlep i iy spaatae At G Eo eI B e O 9 R s g
nucleotlNid Bler oRabiRiZdBpac@ns; is 2 ISk linkbie b kbasic lirker

phosphorothioaté and _ is phosphodiester. In one )
(dSpacesmb tittitisdene glyeol upituerdwrpeihylanoslycelymitsi whigh pptiersiie prvides

25 3958 2o SISO 1P e BRI
sequencE IGoGVASIGtAETo A A £heA-RiCREAIKE nKeBRQ dbadOlibkyr, (dSpacers),
trithylgpecg YodbuRES Rty PR Blspal i s eitegsainditect 25,3157, 313,
22 o1 B S RS A o
including agicTinkess (A3 @e@s A tilethy X 1@ @uBtts; ‘aBhex @G Gre@lySEQnits
facilitat’i\rpg a? é’)j’—, 5'5'-, 3'3'-, 2"2'-, or 2'3'- linkage of m sequence parts; each of Nj, N, ....
N, and Ny, Nog ... N is any nucleotide or modified nucleotide wherein N; base-pairs with
Ny#, Ny base-pairs with Nag, N3 base-pairs with N3y, ... and N, base-pairs with Ny; k is an
integer from O to 5; m is an integer from 2 to 10; n is an integer from 2 to 16; p is an integer
from 1 to 6; and q is an integer from 0 to 10.

In certain embodiments Z; [(X;Y1R1) N (X3Y2R2)k 2], (S1)q is a non-palindromic

sequence.



( QNO63), QNO63), and T*"C-GT*C GT*T T"A*C_ G G&C

GC-CET*GC CGT (SEQID NO68), wherein * is
w@b@spkoiot hi oate and _ i s phosphodi ester. | n PEEUS2004/036240

enbodi ment the i nmunostimul atory nucl eic acid nol ecul e

i ncl udes a sequence chosen from 11 - NO 30),

T*"CGCGET*CGT*T*"C GGEGCECGCT*GCCG(SEQI

NO 30), and NO 30), wherein.i s phosphorothioate and
115 s RREEBess 21 T ISnEDOHESA HehtZ2l (S is TCOTCOTTTT

(SEQ IW@@@t T@@#@W}Lﬂ%@%ﬁ@%oﬂ GAeLad. BF 'T@@ﬁa?c@TCG

sequen erein sp or ot hi dat &€ and
whereinHospldpdieest er. I n one enbodi nent the

JBREREREEBY FoltRe S et Ree et Bl ()it e et 7

sequerfes G* T*G*C C G (SEQ ID NO. 48), *c_GT*C*G'T T*T T*A*C G
GCG T*C"G‘C*G‘C"C*G%?E Q D NO 47), and
t h@egaimegttedimatTZ X ORs) @*@z@iﬁf)el@ﬁ G i SEGACCTCGA

s2Q IENR I S ErConC G SIBRd Gt he ™ - '

| Bﬂﬂ’ﬂéﬁ@mtdnﬁﬁdd&h@{tyzn E(mlmm) N:@dzmi)g Zuil, @ll)qm;l TOESGACGTT
nce 1D erein_* is phosphorothi oate and

(SEQ 1D RO s e GA CETT (NGBS monr L he

IHBSHAARAL) NEIEL AU AGELSRNS 2 IR R G

AGCA/SEQUIDCNA BET T TARECGSEQ ID BI(p h SSIGT BE PG BECe(SEQIID Ns2),

cood iR I§Eomh NP TRPe g e B e or

CGdeStéGQ@(PQd‘JEQ‘ﬁ) NO: WUGG@GEELTUCG@@S@@’@D@U t the

substitute rimdine is a Cob- substi t uted
CGGGHULhCEGRCG K&EQ 12 Mﬁﬁd}dﬂ@@ﬁﬁﬂ@@@@@ﬂﬁ‘r (SEQ@D NP:Bhe

coTAR el GELER I bR PR PR AR o R R SO,

GAGAS@T}’GG@}CT(ED@(SEQ 1D 2Y, (IETB(DGIAG(QAGG’[‘S(SE@B} NOutad
cyt osi nes, 6-substituted cyto substi tuted

TAATARIARES, (SEQdPaN@ylt%sTfhéTAifC‘r%E%t@E@)lp&%pn]é or
TAATA Sﬂg%nse‘ért W@%@;@@@@i g%sp;r;é&o& ne anal ogs wth

syste uracrl derivatives,
tlmwnemkdﬁrm&iﬂi(NMe szmﬁﬁg@ﬁwmqt#me (Np#) includes a sequence

cocafE TR IA TG, et ve,

'\i% sHaRaHouHh&H t&ﬁﬁﬁhtﬂﬁﬁtlmula’torr nuclelc acid molecule includes a sequence
-am no- 3- net hyl - 3H, 6H-t hi azo

TCGAQ@WGM@BT”QTGTMQ H)BleE@)m nopyrl ne, .

reoAg QAR ER oG RE BNOEh 1 oguani ne. 11 one

TCGA@'@P@GFX@GTGA@C&@@SE%@DQ@QQ ,oodi fi ed purine or
mdine is selecte omt é%roup conS|st|ng of

TCCACGREGMNCAGTESGHCTETE I(%QéDcN@ bne
TCGAEZG’F%@AQ} AS&%}@F cytosine,
0- Cy OSl1 ne, - roxy C tOSIne

TCGAEGPOAGAGGAGEIS(SES) IIDNIy2)oxy et hyl cyt osi ne,
5 di fleﬂuja{o et hﬁl%%q?r%énl?lgga%g U ﬂbaé{dh%glt e Fgéqlwsasequeme

TCGMTM&@@W@C@GWG@(SE@@DW@%WW 5-fiuoro-uracil,
brono-uracil, 5- bronovinyl-uraci’l, 4-thio-uracil,

TCGTQ@WMCMLLLBC@Q@O@@Q RN&:38), 2-t hi ot hyni ne, 4-

TCG@@%&aﬁgfﬁﬁgﬁ%%ﬁ%@%%gﬁﬁé met hyl - guani ne,

TCGTCGTTTTACGGCGCCGTTGCCG (SEQ ID NO:44),



N6- met hyl - adeni ne, 8- oxo-adeni ne, 8-hydroxyguani ne,

and 8- bronoguani ne. In one enbodi nent the substituted
WwW@eroosodiois ed purine or pyrimdine is sel ected PCDIS100€036240

group consisting of a universal base, an aromatic ring

system an aromatic ring sy§ten1 and a hydrogen atom

(dSpacer). I n one enbodi nentf "t he substituted or

reo1goh EAEGFEL belk S IS NioDe, 5 i trovi ndo e,
TCGT%GTTT?mGn&@rTPr@m (SHIKNERES), benzim dazol e,

| or o- benzi m dazol
TCGﬂCG@TT}WAAMTTDA”ﬂTGKSEQdDé\JG 50ar boxyl i c acid ami de,

rcar{ PERENS ABcl LagigRpreane, |y o et e

TCGmmwGGmmem(mﬁbm Bg),of C6- C30 al kyl

hain, bile acids, cholic acid, taurocholic acid,

TCGT@@&?@T@G@?@TQ@GC% 63EQ blpé‘iﬂ) 56),t gchoLl I(: aC|dd
TG T T AL B QR (8 v o hs

TCGT‘GG”HFﬂ‘TmEAT&Ht(HE@TEA (SBQIIY MOt orunsat urated fatty
acids, fatty acid esters, triglycerides, pyrenes,
TCOTRGIRGFT A TATAEFIA (0 RO b ane, ac i di nes,
where ]955'&5 é}unan n, fluorescein, rhodam ne, Texas-Red,
goxy en|n dlnethoxytrltyl t - butyl di met hyl sil yl,

t I-rixute)dndlopihnw ftled mmhunorstymulam?y chyelsic acidamnoleeuld yeclides a sequence

read iR TeRtt G B o E R N adaR Ton or ovi des an-

| et Hodhétt @lﬁéﬁnﬁﬁﬁio@hﬁu%‘dr? niBERGH EmbRELY %di‘&ie@ %)sequence
5' end beginnin an imunostinul atory notif

TCOCRHIEE T TEaA G EOE HE GRS FOMNORT o n T 1 o T hyot ne.
'Dﬁilolﬁ% fo lmeenaglhel Oliﬂogﬁ uﬁtﬁod’% 8%%%@:#%% Lie 1nc|?uc{es a sequence

choserpftmlnm di ne, n |s an i nteger between 1 and 4,

il US| *vg an * . *& se uence 0- 12 bases Ion%, i
T*C %Té*c RA*TERH rﬁaQﬁgG _Q 15*@6*@*@66%@%&% Qe4 D%
TGO @#I@TFP* A Qf*G‘*gc di?* “B(SBR ﬁ!)NO 43

ri c st em

strucTureln udimg a Secutive
T*C*GEREC 1@ T MIEAY AdGHGAA * CeGs €+ One* TG thed (SEEQ ID NO:42),

rer LT hdraarg g b CRheCTRb bk b6 D No o)

T*c*é*T@@%*d*m@WcﬂﬁM*@fc@@T@h*@*@*@ rgﬂémb' ®:35),
G di nucl eoti de may be dified. In one e nment

T*C*GHE* &SGR TET ém*CéG?GéGn@}é@ﬁ@f‘GéT’bB’Efe*(b’%G"K’s (3EQJD NO:44),

T g T b R S R GO BN

T*C*G’ST’VCWWWA*QaGEGp@WGSL*IQFIQ“T*IG*WGE IIDTND 45),

is 5 consecutive base pairs In
T GhE G AL S AKG aloTora Tt T oo To Niue.,
TH*C*@apH éﬁﬁ“@r*ﬁ@*@%*é‘ﬂé@ék@ﬂ%*@%@ Gl D NO:54),

includes at least 2 G C base pairs. In one
T*C*(ﬁ’ﬁ@“mw*&ﬁT§Té@?GﬁG%Gﬁ@§T’Hﬁ*G’H&’§E*@*@@‘(R)mQ BBING:55),

oGl EIEC R R Gd e 2o (REB N
T*c*@*mﬂgmfr*bﬂwk@%m*@%wﬁ*mm*d@% (SHE 1D NO:52),

hosphodi ester 5'-CpG | i nkage furthér includes’a

T*C* QYT ﬁGﬁTﬁTSfT *EﬁB%%FB’EMB“é&*& *Aﬁ‘tTéﬂ"ﬁAc(SE@tIDjNO 59),

i s O S L

T*C*Cémﬁm|(}T*|§}’Ft1‘*tl“h@“*G*AeAdT’E‘Q*TﬂIﬁﬁt*mg“*rmGa(SEQ”ﬂ\lENUeﬁb)
repeat has a base sequence provi ded as CGECGCCGT
(SEQ ID NG 19). In one enbodi nent the 3' end
termnating in an inverted repeat has a base sequence
provi ded as CGGCGTCGTGCCG (SEQ ID NGO 9). In one aspect
the invention provides an i munosti nmul atory nucl eic
acid having a base



sequence provided as TCGTCGITTTACGECGECCGTGCCG (SEQ I D
NG 43). In one aspect the invention provides an
w0 posedts nul at ory nucl ei ¢ aci d having a base BETJUS2V0€036240
provi ded as TCGTCGITTTACGGCGTCGIGCCG (SEQ | D NO 48).
In one aspect the |nvent|og provi des an
i mmunosti mul atory nucl eic Q:I d haV| ng a base sequence
rovided as t C G T*C* T*T*T*A
T Cr AT R TH N A AS CECR AP TF LA SERID NO:58),
T*c*d‘*’[‘*%ﬁ'ﬁ?ﬁ"[‘i“rb*rgﬁ*ﬁAﬂg&’ﬁfﬂ‘M*i@*r‘kﬂ@TkT%% Qapdvo:s),
represents phosphodi ester internucleotidé I'inkag
T*C* @i CasPae T THE* A 1UEEt GHo* @t o " d &3 * e Cr @ Gr(SEQ) IﬂaJN@tftﬁr)y

o . . d .
T QR TEAL A O B R I B B R B 0345, ana
T*C*@@@b*WTW*@%*G’R@%@*@‘W@W@*@@E@ ID NO:54),

I nternucl eotide |inkage and resents
Wherelp Rois piﬁp@hees"t ig phospherothiostesniddels Ipﬁﬂk&gélestﬁlh one aspect

e RSP BRSYSBRERb R BT U S b soqence
Chosen@f{,&nT*T*T ACGGECGECCGT GCCG (SEQ 1D NO 43)

erein * represents hosﬂphor*ot*hl oat e i nt er nucl eoti de

T*C*Gr Aﬁ{é*d%*TéW /’rﬁﬁ‘@*‘@rﬁ*s‘% SHEESHEH(EEQ Bp NO:21),
T*CHGHN _g*'d“ﬁa%/ﬁc%*e*@ SIRPISNESS), | the

|nvent|on provides an |mmnost|rru atory nucléic acid
T*C* Gand Qres el A GHE S priaAGedF GSFQ D GITR0,G T*T T

o ST SRR, !
T+C* (I CH GPFRSRNUS PROGPHO RSLEHT (IH@I Ne).e0) | de

|nka e. I n one aspect the |nvent|on rovides a

T*C*@%’W#@*TW%W%@’WW%HG’F@T@T@|( EQUDING 20 cind

s LG EL AL IR AMATL AL ARR R ATL0E oD 02)

wherelﬁe"‘iﬁ%ﬁbiﬁh@fbthlﬁﬁédﬂd Ngs pﬁbs howir@s! | mul atory nucleic
acid I"'ecul e of the invention and a phar maceutl cal ly

d@mpmamoelw tedmmunesignulatesy au¢leic jgeidioleprle Bigludes asequence
Choserptrrow des a method for inducing type | interferon (IFN)
%l}les& on. The nethod according to this aspect of the
T*C*GM’&D*GWOWWWW@WH&@EQ Hapihb2), of

T GRECH TR ah o e RN it (o © ¢

T+*C_GPEYE OARE %ﬁfﬂqﬂcoh*wwd*ﬁﬂc bﬂT@G%ceG‘fBGCtSEQIID tbess),

type TtFN is an intéerferon alp I n one
T*C*@WlW%&WGWG ﬁ*aTﬁG*Ef“éJr*Ge(rS BeN®:GOFN- ) .

TG TR e SRR PG R ) CE0 S SRR

T*C*@%A*@éeapw@tm%@wmm’@m*mmm Noves)t i on

i nvol ves contacting a ce of expressing | EN
THC GITHC o AT PRI ot T 6 TR G REQ 1D NO'6
R e
T*C*GEA PO AGHF O CaEt A UG D G Arad G Al Tk(SHQID NWK$3)cel | . The

oo GRS AR LA A LB AR lfp NOYER)!

T*C*GW%*TW%@@’ greslceecae @*?#GEG@C*GVWSEQIID NO:6Y,
ffective anount to activate™the NK cel I'n one
Wherems"psq:thosm@rothweﬂ@tandalpprﬁiph@Cbeﬁerrret hod f or treati ng an

fecti nmet hod acco n Q. t.hi
Qe S idi rﬂe}ﬁ t]QFelgmé%s mg[ gorr?/%lbutzlglc agldsmglse ?tlrh %de‘s Ia%equence
choselpfroﬁlt ri sk of devel oping an infection an
i mmunostinul atory nucleic acid of the invention, in an
effective anmobunt to treat or prevent the infection. In
one enbodi nent the subject has or is at risk of
devel opi ng an infection chosen



froma viral, bacterial, fungal or parasitic
infection. In one enbodi nent the subject has or is at

w0 @k/oefo1glevel oping a viral infection with a vPETIES2004/036240
chosen from hepatitis B vi rus (HB\/), hepatitis virus
(HCV), cytonegal ovirus- Epstein-Barr virus
(EBV), papil !l omavirus, hum%r% | rmunodefl CI ency Vi rus

T §i AL Bl T B ek GRAIRNPS G

T*C*@ @%*?’G%*TW*@CU*@}*OMG*'@ @*@@?QGG@*@@GRQEQQI@ N@)‘sog, and
chosen from Lei shmani a, LiSteri a, hr ax. on
T*C*Cife(b’ﬁ&tT”t(Ef’%G"iWé‘m (ﬁ‘ﬁi*@*@iﬁw éﬁ‘CéTﬁ@t“ﬁéG*Gc(SEQrIéhNDr@)an
tion., The ne d according to this

Wherea ’J i5d Bﬁl%?%goﬁtr‘?ﬂﬂt—l%ﬁh‘?sﬁb%‘?%? adnini stering to a

%m&%%ﬂﬁhéiﬁ twlnﬁﬁuﬂdsﬁfﬁu&fto@ %\iﬁbl@&bﬂgn@l@cﬁk lif®h@HeS a sequence
ondi ti on an i nmunosti nul at or nucleic acid

t he
T*C*GW&%A’B@*GTB*H‘@_&%*&*G/*& it G e+ thSE& IIbN&;%?% wherein
r c one enbodi nent the allergic
*ISphgg?j’é)?‘%tl (S)r?%lagldaﬂgg?&ipglgglg% rra I n one aspect the
[ m\kﬁfefjelnﬂf(b dﬁﬁ%ﬁ Itlcéelmrﬁxmhmtﬂmthtdrp huélee aa!ﬁidngolealﬂe ¢ricludEb @ sequence
od according to t ect the invention
choser} FoB) n*&cgamq%‘@ﬁffemgﬁ?e@g S et it see
NO.482,f @*%WI&I&Q@?@A*é%‘k%@ﬁ*@%%%%%% R$€Q ID
cidof the invention, 1n an effective amount to treat
NO: 4By anplr B rﬁ*"ﬁ*l@é‘CE‘él"ﬁd"éfF*TfA*@ﬁ@*@ﬁ@’t@’f"FfﬁEf‘tG"t@fH} SR éb N@Q:46),

0S frombasal cel.l biliary tract
Where]@gknlé OS%OEHE’@F‘tG@Q eé?p ﬁ‘é‘ﬂssg%ce brain and central
NRY JHRUSn bV Fh &THIEARERinosR@ RSy Ql@él@i%ramdcrﬁf)l‘ébﬂé'm&@ﬁ@ Qlsequence
chori ocarci noma, col on and rect um cancer, connective

T*C_GTEYRG RN T*Aﬁﬁé@r* Gﬁﬂ*ﬁﬁ@*@f‘@@”ﬁ’f@%’k@f@l@m ID NO:48),
trial ane 859 ancer, eye cancer,
Where%‘an%gjﬁog?hof% 'ORE a%’d Hgsﬁggag%%t ri c cancer,
| T o~ eﬁﬂjoﬁhﬁéﬂtaﬂle 1ﬁﬁﬂmioaﬁﬂi]uld§(b1§i IﬁﬁMeﬁ&ﬁQbﬁolebﬂbyﬁt‘Xudes a sequence
ncer ver cancer. |lun ncer
T*c_@?emm@*mgu*ca*e*ca*rfa*w&n*qﬂ*&gkﬁq%*T? (Sh R B Avherein
*1spH6§%}ﬁﬁ]9lﬁﬁvaté%ﬁl 0] @%Hﬁﬁ 1astoma oral cavity cancer,
rian cancer: eatl c cancer, prostate cancer,
r it orrecdnd teelimerd at Yelaﬂlmie lmydseinctaamﬂ;e olephadleatalede p subrstieed or
] ancer cancer,.of the respiratory system sarconm,
modifig |pHHE%1ﬂrc@Flm’éifIE?rmch cancer, testicular cancer,

t RYER ShiRAnA&T: ’thé%u%ﬁt'ltﬁ%d‘iﬁrﬁﬁﬁame mworqfe-gmtlﬁﬁédwrumdme
systen] or other carcinonmas and sarcomas. | n one

ehmm ennd:mdlmm tl@fafwbetntutesl mlrmarﬁcee%s@r%’fi -sybgitutesl purine.
eat ne | nt aran aI
%)&e 11{1?@ tug ifs (ﬂuF i{ﬁLr eapﬁéﬁ%ﬁﬂee{s selected from

Si
the grddﬂ\éo@sﬂsﬁngﬁblmetibsﬁfmﬂ é}@(bsir)esp@rblhbshﬁmét&mt@smsshNQ%uBstltuted
-nmyel ogenous, | eukem a, cutanegus T-cell I eukem a,

cytosings) §aEt-6YIRFBE-CITRCTORBIOrGYERRRE: 10GYIpHBS@SeUARrisgRARsne, Cytosine

I | I
oS RGBSR S8 SR Q20 A v
7-deazaguamm; ﬂaieamaeﬁasubﬂitutel@ gpdndisd, §;deaza-S-ollmtitwed gianoren 7-deaza-8-aza

s SRR P oG HER PE f B e e R B fagplols. 5

d]pynm%eeﬁaﬁbﬁe of 6- élaﬂﬁﬁ’é;ﬁﬂ%rﬁ aﬁlﬁfopuﬁ&e plrihd, $RI0IE RbRutBd
infectio 16 - In one aspect the invention prOV|des

adenings,e8- @ibsbﬁltqdrﬁmnmﬁtmﬁﬁ thieguganingc| ei ¢ acid of the
| flvent In?t?)dnﬁént?ﬁenﬁb@&ﬁ%ﬁeor% éﬁ%éﬁﬁ)ﬁﬂ%ﬁ@@% nfn?c[mé"%“ase ed from

t Feat an allergrc con e aspect

the groupvenkisting Of HBytiettgs-cysinef S-A0otoraViosiiRs smuloabxamsma cS-bro@no-
acid of the invention for manufacture of a nedi canent
for use in treatnment of allergic asthma. In one aspect
the invention provides use of an imunosti nul atory
nucl eic acid of the invention for manufacture of a
nedi canent for use in treatnent of a cancer. Each of
the limtations of the invention can enconpass vari ous
enbodlnents of t he |nvent|on It IS, therefore

T 1 1. i S o a1 :.__.L_L. o "



any one el enent or conbinations of elenments can be

i ncluded in each aspect of the invention. BRI EF
wORBSRIPTE ON OF THE DRAW NGS The present i nvenPCDOS2084/036240

be nore easily and, conpletely understood when taken in

conjunction with the acconqznying figures. The figures

are provided for illustraiiVve purposes only and are

not &fquired f or understandi ng or practic

. . [ th
cytosinenydofta-@rosips. G- hyfdrexy-gyiasine, £didoryraiitrinc 'é%%équ%wthyl-

- JanelLge 3 ' i | ) . -
cyosnh 43R5y Eloend ey Bt 800K 0 B DU e o
ethyl-ciytedinet NOW-mbpylEhe eyteait, Phér@xsiinn S flugo-hyaciDSH G dmo-uétd, 5-

bromofi s BAP A Eielor RO UEBat-PLPRL - (BB ot ine, 4
thiothybhih&H %Ib@ﬁ'tul%ﬂ ByRaRs) %@&ﬁﬁ@@t@@)ﬁ%@ﬁﬁ}m& N2 -nfthlyBgdanine,
0

graph-.eplctlng group nean titers )
N6-megintliadening Feoxd-pdeninst Sihy gy gusininswinsy8-brameguaaiicon wi t h

hepatitis B surf ant i HBs A ith t.
e SEBACAT A SR ol A APl Reltsg fom
the grouBofistaipt d fyQ 6Ret bidecar Adndtictial sy@ém] @0drymasic ring system,
follow ng inmmuni zation with 1 ng HBSAg with the
and a hydegenetan &hngse)of ODN. FIG 6 is a graph depicting

ti el . .
?Iglollng %ﬁl’rl])gﬁﬁ%nft e oBsRhdl bf WB%!%%E@&% gtee\frtﬁﬁfe%ﬁ:zﬁ Selected from

I mmuni zati on Wt
the graup@basistar abmethybindGINS-nirdEinddlk, Bsiwomgyrebd) Pdegse cand dkgybase,

. suyrvival .accordi.ng.to, differ r.ea nts in.a .
benzinidgacie irSROBICASEOAHO Ku O TRAST- b e P ooy ipeid
amide FRRkSnAehe!l HIPHifVMSIBEReagCcOr ding to different CDN

treatnments in a nmurine neuroblastoma tunor nodel .- 17

-InABleEmbORInSH BT 6N SECUENEHS supititged b AsesidEcebeRbirom the

126. 47 128 T* . . .
group ggpichihegf Coaqityallyl cheipchilagids, ehaliepeld fampasholig 24idy
deoxydhofale, cholesterol JIEYTOoNOGE &1 STE&y] Chéehit hEid, £1ycolipids 130

T'C T CET T IHT*ACGEFC G T C-GC G 46 286 _
phosphplipids: sphipgotipidss isppyensids, Fleryids, witammseyiamings saturated fatty acids,

woiG BGEERGRERTOHIE BOR Mkt e
L T,
IR CLEARET T T L LR T e
gl ST AR BRE0E I LI CE I
JpSHn8@sEr0the invention provides an immunostimulatory nucleic acid molecule

oG A NG G S B SO R
RDCGAE Y,N, wherein T is thymine, C is unmethylated cytosine, G is guanine, R is a purine,
D is not C, each of Y; and Y, independently is a pyrimidine, n is an integer between 1 and 4,
inclusive, and N is any sequence 0-12 bases long; (b) a 3’ end terminating in an inverted
repeat capable of forming a hairpin or stem-loop structure, said structure including a GC-rich
stem 2 to 6 consecutive base pairs long and at least one unmatched or mismatched base; and
(c) a partially stabilized backbone including at least one phosphodiester 5'-CpG-3' linkage.
Either or both of C and G in the CpG dinucleotide may be modified.

In one embodiment the GC-rich stem is 2 consecutive base pairs long.

In one embodiment the GC-rich stem is 3 consecutive base pairs long.



331 T"C"G'C GA*CGT*T C GG C'GC GCT*GCC G 27
332 "CGCGET*CGT*T*C GG C G C GCT*GC CG 30

WB3BSMBIG C GA*CGT*T*C_ G G C* G C_G T*C G CPCI/C5R84/036240
334 T"C"G'C GACGT*T*C GG C" GG C T*C GCCG 29
335 "C"Gc*GT*C GT*T*C GG CGC GC T GCC G 30
336 "CGCGCT'C*GT*T*C &G C G CGCT GCC G 30
337 T*CCGCGACGT*TCGGCGCGT C GCCG 28
npseprbodiment theds Griphpian s4papseyutivebasepais tong. G 29

3%’90*% ARHENCEHIEE FERE R EEE 2

Shlon&eOtba imdat @ Grich et G*@cﬁ%ééiﬁy@bé’se@a& ongr G 31
42 X*CGCGT CGT*TC G & G* C CC*G 32 343
%@@@b@dm@t M&éh@e@ (G wsé@gék AT 344
Tfnqn@*e%@dm% @ﬁeTé@.&h@tﬁ gcﬁ*d@g Qu&i{s% 86 tibpa. 380
ﬁncve@m*emt@diﬁnemm aGe@t@xAmn@o@edomasnwhed bag is T.

C*G‘A*C*G‘T* T*T*T*T1T*G T* 384 23
Sgeone embaizaqa the oty B ligegybicidhoe kit sl o' o
phospﬁ@cﬁéks@i’g* CpE: FERE; eTﬁlﬁﬁgi]iﬂd@&%lﬁka@ﬂy]of:{p’}ﬁéﬁoﬁtﬁoﬁ& 614
c*CGT*CGEGT*T T*A*C GCECECCET*GC-C"G 43 018

internyclqotide tipkages * T*T*T*T*C *G *C*G *G *C*C_G *C*C*G 53

o e d s RS TR BT T Ao D
NO:41)T*C"G"T*C Gcccrec c *APACXFAFTFT*T*A*T*T*A 59 646
fingugembedgnent fhecy Enf togRainRirkerinte Ao eeReok b i sauence

prowdéc*i%@@@c%&é*rﬁé@é@‘é@’iﬁﬂé% hrL*T*A T X*A 57 649 c
G XFXX G'C G L*L*L X*G*'CC G 45 650

chEnNSeRtOdEIat the:1 end CnGhGtaE G art invertatiep@t B3 B&edBquence

providgd & ORI B SIBE G ERIENOR G & &G 21 DAl LED.
%%lagﬂécme%éﬁﬁgn bm la@inifiRobtiv@RioPRAudldic 8FIE having a base

aspect 1 nvolves the findi ng t hat sEem fic sub-cl asses

sequense pep@leduai (T CRTTEATNGOGLCEEHIEREEA GEQ HAGiE
g@ OA g]%ec? &%qg%&loﬁ&)%?% lé%.?l %ﬁ.}ﬁi@ﬂ?&l&f}ﬁ}t B&%&pé&d 'h3ving a base

sequeﬂw@lr@m@ed%m TCSG@CE}TUWAGGGGGIWDGCCQ deEQamJNO 48)
prophyl actically for stinmulating the inmune

to
aspert e mmtl@eﬁarqye@,esamé@g%ﬂ%vlﬁ@%wcl% @ﬂ aging a base
seque&%E) Sovi PR PRS %W*@‘ﬁ?k'@*P’F&%;@%*@%’*@’%*C*G*T*G*C*C*G
ortunistic infections follow ng cancer
(SEQ Hh Nﬁ)ﬂlh)e wapsein Thepresents mhosphbrdiibate datdmueledtidedinkageland _

represgiy R BP R P LR RERGS BORESs own nat ural def ense

Sﬁﬁérﬁ@sﬁmtH&Shvéﬂ‘ﬁﬂéﬁ@dedé@%hh@ﬁﬁﬁ@stﬂﬁﬂaﬁ)@ﬁﬁﬁﬂ@bl &cﬁ@ﬂa‘vﬁlg a base
The sequences of the invention share sone struc

sequenge prodded asek* GG H & "6 dEd *E?T’@ﬁ@o@T@MT%’&i@’&*G*C*C*G
(SEQ ﬁﬁw ﬁ? d thg efip %p‘fé%ﬁt@ pﬂgsp‘flgfg?hlggttellﬁgrnqglteb{ldquﬁage and _

gon a6t des
represents phosphodlester internucleotide linkage.

In one aspect the invention provides an immunostimulatory nucleic acid having a base
sequence provided as T*C*G*T*C*G*T*T*T*T*A*C_G*G*C*G*C*C_G*T*G*C*C*G
(SEQ ID NO:43), wherein * represents phosphorothioate internucleotide linkage and _

represents phosphodiester internucleotide linkage.



publ i shed PCT international patent application WO

03/01571 . Simlar to the previously described C-class
w@bkiogomees eot i des, the C-class CpG ol i gonucl eoP¢THES2004/036240

the instant invention have defined 5° and 3' notifs as

parts of the nol ecule. Thejg previ ously descri bed

C—cl ass oli gonucl eoti des havé both a traditional

"stimulatory" CpG sequence, _generally positioned at or
rifeatnetaﬁeecstheéwnapn Brovaged a@ﬁmmteostﬁm@e@nénu%@ agld having a base
Aahey’ Fﬁq& 3 A @S 4 @D
sequenc%r&hﬁéea ag'?j’lnedrl@end hT T*?eﬁ‘e% q’hese (E(;O(?Tbl na’l‘talt*o((f;tJlr G
(SEQ IdNG:43)yothetein #edptisentt Phospharothivatmimternstleotidedinikage and
effects &gat f.al | 1(}@Pne&/h re between those effects
represepts BRasAheAIeTs T AR SRR O RHLR, of ass” CpG ODN, whi ch
al‘heon%ta‘é}[?é%g tHeNBHGE6R pﬁfvu%s %e\Jal:mﬁ@ UL 1ﬁﬂ§urgﬁﬁﬁ11ﬁlattét‘}
vation, and those effects associated wt
nucleierarid nrodermie ¢fykhdesfcnm®e@dm©g@f i nmune sti mul at ory
chrEeractE < miorfol af oo ekl Fp T f8Ming an
1mmuﬂc%t1ﬂﬁ1[a‘t’ VPR acidivreetie o8 theBne@libn and a Pharatictmaallp@cceptable

The new C-cl ass CpG ol i gonucl eoti des of the instant
carrierj nvention are also structurally distinct fromthe

eV| l;
n onle ééo&/n tl*%qu‘{‘{nltlgﬁ géo&lgéﬁglstﬁetg’\gag:o?l cﬂtgﬂ%cck}?@f 1&1@3%%811 fIFN)

expres@ﬂohg drhlel edetiodd zdf&r,dutg”te thlﬂ‘mp’eo’sdsﬂ thellmemion inuclves mrm::ttldg a cell

nol ecul es of thﬁ%}ﬁ |nvent|on f eat ur.e re? ey
capable @f SXRESHE{YPE &Pt nﬂﬁmﬂ@é’%&t aiogy pieieadiiof fhe invention, in
an effé%ﬁl'vé RELRAR. "?:?du%‘ QXI%@&E nighecul e. For exanpl e,

the previous descri ass ol i gonucl eoti des

i Imtmdambommm tientypel Iﬁnis aa igterfenn ed:phap(éﬂﬂ@t)t

pal i ndronme_ at | east nucleotides. in |en nd having a
G ansradientake ea b 1S 1 e SEROGHBBN Bent o ¢ he

BB oA S e

expres@fonc oS @6ethd VR coidaiploahe dsﬁvdﬁd)ﬁﬁé irfestiod invelvas caicting a cell
t he previously described C class oligonucleotides, the,
capable-of Ieamgsmg @cﬁ/ﬂ)ﬂ ido; igununeaimlgtosy nuHeic japigtod Hae invention, in an

|nvent|on ture alin c notifs that can have, in
effectiyg pmoyat 8 gslonf%f\c/@m han nucl eoti des: a GC
ﬁﬂffenats pQ8 E%ﬁﬂe&%h%r@ﬂdes' £88thbd 8t adfivitin g%rﬂa@h‘ﬁl killer (NK) cell.
eott de anal ogs and substitutes inclu t hose

The miethoRiangprding to s awpiseisd tb@@yq@@m)lnvemsa@a@stm&%N\Ke?ﬁlln‘glth an
imomf ARSI e L B i hu B AT o SREGE bt o activats the NK

cell. Watson-Crick base pairs; and any conbl nati on thereof

Furthernmore, in sone enbodl ment arts of %

By eneraspect @hleeleveawnnvéowi?ﬁ@e@etbeé &rﬁaqa g & tltf%qttons e method
accor Ry il achd ob AR FIoEs hlkhinilibliy BEMpRY FihiPor ot risk
of devphalpur@hmn&came as tnﬂnhnoﬂmaﬂdtery ruiclege adidofthevnventiby, in an

escri bed conbi nat |ng { CpG ol i gonucl eoti des, of
effec“lvﬁ&f}lf’iuﬂbtoﬁfeﬁnoq REGYAE thsrnie P oduct i on, i ncl uding type
| ENoAerBboditERt-tBe sdbfé\!‘t Bds G116 af Ao deﬁeloﬁlﬁ!g A fHfedt N chosen
and, equivalently, "palindromc sequence" as used
from éntélrait brctesfabfengad omparadtieindeciiond sequence which is its

erfec :
OGBS R SERTRL STEH ool A GRE Rl i
virus éhosethram%eBamlsaBl dtirfs BV hepatitisi@siess GV bgtonfegalovirus
form ng the usual Watson-Crick base pairs, i.e., GC
A-T, and A-U. As used herein, “pal indrome” in a
strict sense excludes intervening sequence or
I nterveni ng nonnucl eoti de structure that does not
participate in formng the usual Watson-Crick base
pairs.- 20 - An "inverted repeat" as used herein
refers to an inperfect palindrone, i.e., a nucleic
aC|d ‘sequence |n mhlch are present both nucleotldes

o o o Y r “AZL 2



i nker or an abasic linker (dSpacer)). In certain
enbodi nents the nucl eoti des, nucl eoti de anal ogs, or
W@RIWeH04018 uct ures that do not participate in fRPCTURP04/036240
t he usual Watson- Crick base pairs interrupt an
ot herw se perfect palindr one._ In certain enbodi nents
the nucl eotides that do notYparticipate in formng the
usual Watson-Crick base pairs can form
(CMVhdinstein-Ber- V@i‘lﬁ ERB N anapBlomayirys, thman émpenodeficiensy iviras (HIV), or
n- Wat son- Cri ck base pair as used herein
herpesﬁsgﬁgl%g' as aﬁr ot her than a Watson-Crick base pair,
[ Imirnedahﬂgdbnﬁnt tietsubjent iaxdr iataiskiod dstebqrind a bactqrdal infactibn
|l ed wob ' In_certain enbodi nents

r.
with atsl’i@“f? Ib é&tﬂ’lﬂ@scgf’??étf%% Lﬁe%mﬁfgﬂtéléfﬁﬁgt & 49t mi ng t he
USUle 2 ¥l§é ﬁ’i dnfibn %?oigdcﬁ aith&héd for %E‘%Q:ﬁﬁﬁle?élg E&H{ﬁon The
Nno nucC ot de ase r nucl eoti de base anal 0g
methodvacemding té tisaspedddf derinGritiok imvolves radmaustcnng:tq a:wbiras kaving or

atvisk B 61 Gifle an RRBER chilitn BERARRh s Rislhis asidaf e,

inventfoR! 1 MefRREPe AR t6 ABatlo? bevBﬁtrtﬁé angaicdobasienpai r s
wi th anot her nucl eoti de ., diam nopyridi ne can

fbrqne@n&@éénmthe aljetgic ﬁmmmsus aHergicasgiea. embodi ment
f
o s R PR G B o PR Tty

accord]'ng ) thi%)&@jbd&&of the Ilrafetlﬁ@feidwlvai aﬁnmﬁ@mgﬁe a sGbjiest having or at risk
uanine, Ris a purine, Dis nat ch of and
of devglﬁa@,g@rf@eisﬁrlay ingluRORpYIAioRY Aesleip a?lé ogfhe IRYEYiep. Heprblentive
amou:#tc?ﬁgatébﬁ tREhURL ¥Ece@Nd N is any sequence 0-12 bases
ong. 83 end of the nucleic acid term nates in an
i Inveereteatbodieped thecmpedylis clofserd Gromi ragalaced a;arcmqmao biliary tract
Ioo st.ructure. Thet erm nate refer
cancerg {RgHis ABOSE GF CHISSF: BERID 23 CEieRl RS SO Sieloprepflgancer.
cerv1cé11rﬂaﬁéécre&fon@@érbﬁ@ﬁq@r@)lé@é(n&@cﬂﬁﬁﬁéahb&n&ﬁm@&l\teh%s@@éaﬁ@ér cancer
of the nolecule or alternativel y the 3' end ma¥
of the dm@stu@esyatems engometral dep¢srripphirged] sandescayecaager.apces 6f the
rt .of I t t e i
nead s b A B L FRRRGTHMG! i ChESBBb e,
leukentialived @aiet, [fngf eanpay; lyrmydhohfadinélodiag ﬁﬁxﬂlgkmpsemd non-Hodgkln s
structure. In qgne enbodinent an "inverted repeat
lymphemaemekenemasmysipma neurehlasima. oFal SEUR% (4968 SYALIRRCARGST,
q e
pancret%}";l%l tU&chgr %g&ﬂté& IREE E&l&@%@tg&ﬁhgﬁpgﬁﬁﬁisﬁﬁias%ta@ €hcer, renal
cancerg casecolf the eespmstermlstem, lsamoma,askth ¢ancénistomagh caneals testendar
hed or - nm smat ch base. 1n_ individu
cancero B BHED THE SR TST Ay et Yt Sarcigogras and
sarcon®s. 10 consecutive base pairs long. In sonme enbodi ments
the GC-rich stemincludes at least 2, 3, or 4 G C base
phx qns. enhpdisnent drexsarerdn e canper apgibive eutreaé@@aft wigh gugsfeson alpha
(IFNc% formng a hairpin or stem|oop structure" as used
ererin refers to a sequence of nucl eotides that fornms |
afh b dnhBRiréR AhOCanbéH seRdiftvd fdafeatnferd with PN 8CeHds ML rom hairy
base pairs long, and includes at | east one unmatched
cell lewrennin sehaomb welmseousllwheMa,wuuueouSéi’rb@b]enhe;m& mhbiple myeloma,

. AT-rich stem
fottieofif 1mBlorSt Tieda meleniee minhon? rdingMer AP HEMed faposi's
sarcomhd) @éri4dl €€l edrcih8@8 ] préstatd.caRinofna\edrvidab@yspRistasor ddﬁorﬁ@ﬁf(ﬁnoma
i nst ances the at | east .one unnatched or, m smatch
blseneAsPRfy Ehe inyntion gEoadestuse oS apiprnasHmybtary rrmlesc apid of the
t
tnvenfin @ BEL AL o SR Bl o RE A HBl Bl SO B
stens to base pair and forma hairpin. Alternatively
the unmat ched or m smatched base(s) may be within the
stem Preferably if the m smatched base is within the
stem then the stemis at |east 3 base pairs long. The
unmat ched or m smat ched bases(s) may be any
nucleotlde In sone enbodlnents the unnatched or

T o o —— T . o, I




formation. Freier SMet al. (1983) Effects of 3

dangl ing end stacking on the stability of G3CC and
weassogowbl e hel i xes. Bi ochem stry 22: 6198- 206PCTN82004/036240

nucleic acid also includes a partially stabilized

backbone i ncl udi ng at IeasHGOne phosphodi est er

5'-CpG 3" linkage. |In sone i'nstances the

doubl e- stranded part of the m)l ecule may al so contain

UlEroRe @spgct (mdnveg)lngﬂ @g}vd(}esblgg a ga]mrgur(qgtlgmlatory nucleic acid of the

v PSR ARG APLG P LT R0BH08)or B Sl
tllmarnmsp@b the 1E>M%t1pn pyovedeaans of &i imangndstichult@mnueletc acid of the
49-52, The | as define,subsets of .the class of

inventi OIPEAERT R BELCHRAE FOrGRM STHTP P LY Eine
' ]!H'Bﬁ@eas?é |1ﬁ{/érﬁgn gf&@&rstdsg 8f adl ﬁhﬁlﬁﬁ)sﬂﬁﬁﬂﬂ%l?%uéielc acid of the
refers free end of the oligonucleofide and
invent®n fpememsfacturet d¢fe thedieargent dordisefin treamenti afdraoteot i de.

e.oll ucl eot i ave _one or nore_acc ible '
Sy e RS T MRt e S0 ras Ll Toul SR timnfs of the
inventio®. 38} thefefcte, SitidipadnkR ehéltof HPUMiRNAGE ¢Tfthé M@eftiondAdblving
3" notifs has been di scovered and described herei n, it

any onjeslemans op eersbipponsef efeaents oapdefincered|in geashaspessof hednvention.
having two such ' or 3 ends. This may be achi eved,
for exanpl e, by- 22 - attaching two ol igonucl eoti des
t hrough a ' -BRIBH DESQRIRTIOMOFAIHE BRAOWINGSuc| eot i de
havi ng twp acgessible 5 e "3'-or ' '-ljnkage, .
mRYbRreEET HYSPHORIMEE 0§ roTe, ﬁ%ﬁgléi e swnpémun%rsta?fb’vﬁffrﬂ@ken n
b E@for illustrati
co o R e Th e Bl o lor lustaive
purposee@hbzrnnd arsn«xﬂ*redlulrﬂdefgemdwat@db@(n ntesdicimgdhbel inveni®a. i ger

(1991 nucl eotj de an er.m nal
%ﬁé Pisrregos 8 rphaiRifGnE i Pﬁﬁi‘%&ég agd R lRg oy
xRk t f viral gene expression, Nucleosi des &
ODN élsg%teﬁlgzg'sgrlo 469-77 and Jiang Z et al. (1999)
PEBBAds ageti¢sof@raphs depicting indestion aof IFNta andihbRP signaking by ODN

gl)r opertl es, Bioorg Med Chem 7:2727-35. Additionally,
611, 614,7nd §2 pnkedor "-5'-linked ODNs where the |inkage

b 1
ﬁi(gﬁﬁ i3 c?'t %ﬁ{)}% depl%?]néslghg ?r{]tﬁ{cg?lgﬁﬁo ?%glr;blggc(lj IH‘R)tnoﬁ‘uclear cells
(PBMU) stitgelateclehy dpangl eﬁxﬂfgedudemm@s an additional spacer,
su

i avaph dipicaacom Memp RERHENLD PomiaeRorealy: Gipl Teo
follov@%%ﬂﬂﬂﬂﬁ&ﬁgﬂl i g?@t}f&})&ﬁtﬁ% Ql'ﬂ?ac(e dvided @IBEA (hctﬁé #licated

uences dge wo hexaet hyl ene gl ycol chai ns,
amourBi o NI stry 3 9197 204; U.S. Pat. No. 5,658, 738; and

U 668, 2 ternativ
B Fhu® fet Do 3?1?1:%&%% 83%@ obiger soasiifs v BBt irotpes
RANEAE M on Vit 1 LATIBI 2RAR 5. HERAH RRRA: dATDRCE )

fono“@ﬁé)t%? ont aorﬁg “gt ]2%]4@“994 Sterical recognition

b¥IG46 ol gmapic Hquttu@itngma-spec«ﬂc Wyﬁ@almph(d}ytﬁ responses

noi eties, '-attached ol i gonuc] otl Aci ds
folloviigi mminigaiotyiisd ik St A AP AOOHOCEIO Aainet SR

Ched PAGYa %%Bﬁ de @ﬁﬁ%’ﬁ{r@f%l Qﬂc@rdkﬂé%%‘iﬁ’er@ﬁrbbﬁ treatments in a

|ncorporat§ onc or multiple times, or conbined wth
lnunneamhobhﬂvnmaumcmnmgdfor any desirabl e di stance between

ends the.two ODNs . to be |inked..A .

- REG TR & Saph kP i Bpora oA tomahh ( tem Oy trgggments in
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bases). O her exanples are described in nore detal

bel ow. - 24 - The i mmunostinul atory oligonucl eoti des of
the instant invention can enconpass various chem ca
nodi fi cations and substitutions, in conparison to
natural RNA and DNA, involving a phosphodi ester

i nternucl eoside bridge, a b-D-ribose unit and/or a
natural nucle03|de base (adenlne guanlne cyt03|ne
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and prbpii}&ﬁd’iid:allyﬂ ﬁﬁlsdﬁluwtinggge ﬁngﬁ?’ge?dygtfghnlgltfegagééafngggglgec{mus diseases,
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followg%gc;agﬁég; ch??ggﬁfeﬁaggb ?@8?@?&%% % %c? E Zmal i immune

responp‘tsdhpﬂmmd‘e frélﬁ Cﬁa@stﬁ)lalraﬁbn fe(ﬂect@he @o@ Kyvhestued defensecsystem
agams% va%x hgt?lphonat and/ or 156 2) aryl phosphonat e

YIVEGES Palpgens d canietus eoihet hyI aryl (e.g.

dTiscdeqagited B HOiIRRMAIPE3) f(%@eé'tﬁ* Exrgirkqmﬁﬁr i Q)\t'l{hoglgl%ssyof CpG

substituted by hal ogen, 0X
oligonugleptiges referreiiochsFclassor qonﬂmpmnd emttifyilpﬁ ole@mbcl@bﬂit&ﬁ See

pubhsl%qr@ﬁ F&?r&gthsa tﬁ@l apiétc}aéx%&ﬁ (g)/(hlgé ?(Lg gp:.nc?a( to the previously

describe@<)- ehbk@’lhgonﬂéle&@de@bﬂh& Cc&lass@pG 8l RRHALIof
|, .or and R2 f@;ﬂf m I@HS& her Wi t}he mﬁtant invention

xyet h
have d?ﬁ%ﬁ%&g épd é%/‘@}ﬁﬁl@é‘ls ﬂ’?‘l’tﬁ@f themplecales - Thesepiswionsly described C-class
h naII cont ai
oligon QIR Y ot o BaPh e s AB5 EE Bauche€ Gl Rositoned a
or nearrth@ b aeremedt e ofthp hmﬁqzzhlmd amszi é@ChﬁdIﬁ&emHm @6btAl gdnBfally
ositio % nd/ or ; (ﬂfog i@eo& de by a dephos ho
positiofizd 38 vEiraR B3R b Teaple. et oaaeinatiopimastales acids
in Unlmann E and Peyman A in "Methods in Ml ecul ar
Bi ol ogy", Vol. 20, "Protocols for digonucl eotides and
Anal ogs", S. Agrawal, Ed., Humana Press, Totowa 1993,
Chapter 16, pp. 355 ff), wherein a dephospho bridge is
for exanple selected fromthe dephospho bridges
for macet al, 3 th| of or macet aI met hyl hydr oxyl am ne,
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di met hyl enesul f one and/or silyl groups. A sugar
phosphate unit (i.e., a b-D-ribose and phosphodi ester

WO paosiosecs eosi de bridge together form ng a SugBCT/US2004/036240
phosphate unit) fromthe sugar phosphate backbone
(i.e., a sugar phosphate bgﬁgpone i s conposed of sugar
phosphat e units) can be repfaced by another unit,

wher ei n tlge oth r s for exanple suitable to

have igamyne q}gn ating¢l] éqning\gpqzrg Qetwsen &}5\% pff?(gg assoc1ated with
C{j 93

tradlti@gél g gﬁ%c | éoxﬁfr %ﬁg@'ﬁhghl azfgrk&%g 'Irﬁip]@é‘rs EPB%EII %&twaﬁ%ag 879 dendritic

cell actbptian.emdrihode\effactrasobiatddngitile mowatelcmﬁlyutﬂsmbedrclatss of i 1mmune

stimuﬁ%i?rly gygl%tﬂaaé:?é)s: ﬁ%lggséﬁ(%@b@ %\gqlc% agq_ S des fﬁg -0l and NK

%{}% t @%@Ngﬂg by a PNA
cella ac E%g Rgf%%al’tltv ¢ Sf ,ﬁldu@erg 92\% Jr%géitﬁ ﬁﬁ glycine. The
olTihg mewdC-ebiss GJQG'rtdgohml@tmiteh ef the mstnmh yvestien draelkb etrecturally

distinfl e th s PRI terer oo CETR LR ghemie BRuk) h f Gpagison to the

prev16ﬁéf31 &és@n@é& d=ldsk N@i}, o@@ﬂu@&étﬂﬁa uﬁé RehittRSnhditér) hucleic acid
bone sections with y | inkers or am no i nkers.
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GC-rlca Zﬁrr:l%g}rnng)% 8r§e éJnQi oggﬁ ! fnt iébS I boggxa%xﬂh% %4 Pfreg%{lﬁy Aescfibed C-

class o1Ego7lmckéeﬁdesrm&la&emwmtenmmrb@t heﬂioaeeplerﬂay:t palmﬂebrﬁe &deast 10
sugar. unit, wherein the rmdlfleges ar_unit is for

nuclegt kength ek hagingradaCisopient efcd deastad/py In SO%%&WI@% the
palln px_%&o?@%i%gglgﬁég ld(_:%lrﬂggc% gl-c'lgs‘r%e LE%%ﬁgeszcg‘i (nﬁﬁ@é)étrfﬁ)(?s? a

minlmam)aambyf efccms&mtwsnﬁsmz(’t)ahnéiﬂwleotldﬂsse 2'-0(C-C

| ken 1@4 -] t?lgz & é{lOUEl)’[C%-PFT tgd(g)gwi{g&gggge%udes the C-class

ohgoﬁhc‘fé‘dﬁ)ﬂe 911515@@6&?1@ instadt AREMMIeANRSRindromic motifs that can have, in
deoxy- b- D- eryt hr o- hexo- pyranose, and carbocyclic

vanoqmlmdlmems fewer bpa i nucleotidesy veh contept b pyerzern abd kot than

2/3; V%%Pl? 32%%’@8‘ ér?aﬂo%p Ehng S HE ntse’zg I ﬂ{dlrfgntﬁ{)soegl?%gé%ﬁ; ﬁ&?e%’oase

(dSpated)f ahedicaintdSerdidg Séq&ﬁdé prvoligyfolostigare cansdcogee nucleotides or
(descri bed, for exanp in TarkovM et al (1993) . Helv

nucle@:qaﬁlerﬁqhé@tateﬁéha&éf)not fqlimsWﬁEO’é'@é@Hl ATSHRASt 3nd agl@f@am ingtion
therec)?nfucI étg%f ﬁx@ n‘@?ﬁ%ﬁégﬁé A, ﬁ%;t(sj?f;tg{ogdr'}?%@% nfdhles can be linked
togethh oipthei I3é&tdsr 11 has deemdiscavaenddebatitiiie nbwskixghass b;lim:li@nucleondes

Whlchstg%ggta}gv%ggoleggéﬁﬁgigggaﬁ %}lﬁgapgﬁr,l H&he Brdev lyrHescrl
bt %ﬁﬁﬁn?tgﬂ@&i JnE186kid¥dT HBcERSY il ﬁqievegsﬁsmN\ﬁml@f W
com er}a al . (119 6) I\% Bi otlechnol 14. 841% 4. Purines and ©
inclugiyg typediIAN eigndFNete, IBNt—B)aﬂml IEdky.limted to adenine,
cyt Qsin d uracil
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nucleﬁ:%ﬁ ée‘qu&ﬁ;‘é vileh nSWIET pérf&:?ﬁvérrs@ﬂﬁh JemeRy (]'?El , 8Sequbnee such as
nodi fi ed base is any base wh is chem ca di sti nct

ABCPEBR'CA¥Ahin whigh war@c/éu Branng b@@é‘é GpeedPl, qul Eung B are bases
]%\lgf R but hys
CaPanTALi ¢ che Nﬁeﬁ Pt“?azsb;‘gu(r;rg%k l\%sflﬁ’a]trﬁggé@ngt%r%%kl% U2 ed
herei @cmaﬁndrgmlaaaes stri¢hensoehiclides imerotEing sd@eirse nmmyVehmg non-
nuclefamqﬁﬁ,%e‘jﬁggﬁgg}qt 33%3@5 g%&];]ré)g{g 1p1y )gﬁg h‘glrugﬁql Vvatson Crick base pairs.
4-thiouracil, 5-am nouracil, 5-(C -C6)-al kyI uracil,
5- (C2-C6) - al kenyl uracil, 5-(C -Ce)- al kynyluracil,
5- (hydroxynet hyl )uracil, 5-chlorouracil,
5-fluorouracil, 5-bronouracil, 5-hydroxycytosine, 5-(C
-CO -al kylcytosine, 5-(C -C6)-al kenyl cytosine, 5-(C -
- al kynyl cytosi ne, 5-chl orocytosine,
-fluorocytosine, 5-bronocytosine, N -dinethylguanine,
,4 di am no- pur| ne, 8 azapurl ne, a substituted
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t hi odeoxyguanosi ne, and deoxyri bonucl eosi des of

ni tropyrrole, C5-propynylpyrimdine, and di am nopurine
We2@s/04216- di ami nopurine, inosine, 5-nethyl cytPST/IE2004/036240

2-am nopurine,- 27 - 2-am no-6-chl oropuri ne,

hypoxant hi ne or ot her nndiji¢§1ions of a natura

nucl eosi de bases. This list™is neant to be exerrpl ary

ag'n LS not to be int pretgfg to be liniting
t HRNEFIH TRSA AS e iudein Teists th e dmAcrhisy pal Ff@éorﬁ%eslés a nucleic

acid s&mén&eml WIREk g&ra@tes%ﬂt bdiR huleétic%Q %gpa%lecéﬁtfﬁﬁ#ﬂg 35@% sulEWatson-

replaced wt fied cytosin tosi ne
Crick hsseymid ahe nmlnotu@s,mmkﬁoudaam%&ogsccnmherrsgumures that do not

. t | d b |
partic{3glE 8 Rt e 30 VA E SRk DRPAS E Enf SHBGRSS s AREDE-S-
E'D' C@A’ InWRRR Y did Al & HAYB'aCah¥ ICY,YD &hd DN@nd E and E' are bases capable

ol i gonucl eoti de. Mbdified cytosines i ‘ncl ude but are
of forming the Hpuad vV Qtwm0§%b4$mtrémd Ptis ginae-palirdrgmic sequence or a non-

nuclecg_cfﬁ\tugér/eé og SX/J% g%lisn%:hnl%_ Lcirsg)%%e?@s %ﬂ’g g?ﬂrt]agﬁ elgb?dlgl n§§tt n%céeotldes
nuclediidedalogy, ¢ wites siecturles thad dexytpRitipate i fOshiig, the usual Watson-

. di fl ugronet hyl -cytgsi ne, and unsubstituted or
Crick g%ﬁaﬂﬁ REUR. 2 QI se gt inglndropes I gerfain prhodiments the

nuclecﬁi(fe? #a08S n%@pegtwlpa@ce By n%?ﬁ/gct}‘l& ASial atsd}l“CﬁHpﬁJsh %)H%rﬁ gan form

cyt osi nes cytosi ne), za- cyt
non-%tm@apk basptpais méth anetheymwl;eomxdﬁ, epgeGdB AsmoyWatsbmé:rick base

. ne anal S t h, conden syst ens .g., N
pair a lsed el ity Fa5% Wit cnSORATR lscn: CRas Y% §AR b ufline ot
limitell ft&a ROy MRS péﬁ afid a s@-‘c&lléd%@dﬂl@ﬁésle ﬁaﬁ B emiémbbdiments

5-bronovi nyl -uracil, 4-thio-uracil, droxy-uracil

the nugleptidgsythafl raxt iphaticirgémin forming éhqdrsealeWa@dnﬁytcbbamwrS are

i t C
unmatﬁﬂeéir aon%e/have fgn uéigog %e l%;g ort c%ec%tﬁlyl 258 atnésolg vgt %’H%fh to form a
WatsoN‘lCﬁéH‘Iw noty WassoRCridkbasd paifelg. G(B’l@pﬁdﬂil@ d dSpackheln certain
i.nventjon, the cytosine base is substituted by a

embogjpiepisraanudeasicles hag do net prGipgsy i @mmgdv@a%@alrs cgp form non-
f
send 8 BRI SILLRLE, o gL HNAORRARDSSRym g s e it

xanthepixeni ne may be replaced with a nodified guani ne base.

nodi fied.qu ed herein.is .a n ura
DL S BERTHE St BTG heiBe Ftheh gahmostimulatory
motif SRR Grof "IQ”E@)"N‘%d"I@DGGY‘}?EN r €RE B ehikd) ICSis RABRIMN A EPMHosine, G
impairing the imunostinmulatory activity of the
is guamnpg% e Dene, Beis nobdi ¢ach@f Juan ﬁ(esndenenc%;ddy e pyaimeidingt n is an
tedto?de tituted

1nteger be Chies, (agd 1n§§1%9%d%1gleg%7m%é§8%cgﬁ ﬁubbses lg%g ne) ,

7Tﬁ6 3ZdDfshibsidléivted t@uﬁﬁutélﬂn ah)mmt%ﬂ Tré]ﬂeﬁ’ﬁcapable of forming a
N2- substituted guanines (e - et héﬁ%uanl ne),

hairpin op semclogp Fwagiye. Jhe deum ‘HP@%B‘F%{ eI AU Al nea the 3’
end. Tlﬁ%e he’%ng ?I{}%'HTR)QHH t gﬁﬁl{l%rtgré% d‘}%ﬁdsﬁﬁ?e@g t’hQ Getual 3 end of the

eni ne, adenines
moleciig-arelthgnlati ecly mlnen3§ en8 nmydaceds he) mof slidiisnak nitcdabtides that are not

part o R e S R i AR SCH BBP R TP eluaes 3 or fover

nucledtiié€ tHat 88 nof BEMPAAY AR 1Ba&Ed rEpcak Bpddnirdt €d by a
uni versal base (e.g., 4- nethyl-lndole 5-nitro-indol e,

aFdone aralzasl menirang fivesterl eenehiiapalle o€ farminggp hairpin or stem-loop
SthtLB’Ff] éézﬁgfﬁ %%peln? rﬁ% g ggéqglelqce (f}%rl!l% e%%e%%l?{%t g'(’)ljms%e E}&lelch stem or

hairpif et peto HI méaﬂﬁpabﬁe)patrs Ihhg; and inclodes ammmmc‘ﬁeﬂ or

the C and the G of a CG di nucl eotide are unnodified
cytosi ne and guani ne bases, respectively. In one

enbodi nent the C of a CG di nucl eotide is unnethyl at ed.
For use in the instant invention, the oligonucleotides
of the invention can be synthesized de novo using any

of a nunber of procedures well known in the art, for
exanple t he b cyanoethyl phosphoran1d|te nethod
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chem stries can be perforned by a variety of automated

nucl ei ¢ acid synthesizers available in the market.
wab@soe4mi$ gonucl eoti des are referred to as synPOEUSN04/036240

ol i gonucl eoti des. An isol ated ol igonucl eotide

generally refers to an oligpnucl eotide which is

separated from conponents K 'bh it is normally

associated with in nature. an anpl e, an isaqlate

mlsm%‘Fhe&&ﬁﬁF‘clI@dﬂﬁlla@uﬁlaﬁgmwl@ﬁ’étsmﬁ Qﬂ-ri%l B i et %ﬁoﬁaw or 10

conse&.ﬁi L bade &q?s gﬁlg. R HOHE ORELICR sRfn hERERs at least 2, 3, or
romatin. ackbones such as

4 G-Cilasspdic ot h| oat es may be synthesi zed using autonated

LR n et e ot pehe O RR ABE SIS riBin arstempdaon

structd‘r@’na@@seﬁﬁgﬁrm%ﬁrs toBSseHEHRE bpﬁlﬁjclédild\e's that Fons alNAT-rich stem or
4, 469, 863; and al kyl phosphotriesters (in which the

hairpii Het ipeditoohdyepmseautive bgseipsiraldog, m@@claldesj@é@ﬁst @@dmmatched or

Pat . and .Eu

mismegBaa%s TeancisErgr aparineRy A SERNAET g ge 8.0 010
conse&itive h.bﬁﬁ IShlﬂSSd)ﬁ% Iﬁ%ﬁ‘i%fe@rl‘tfbﬂirﬂerﬂslﬂhb |Aabheh sReadacludes at least 2, 3, or

Met hods f or i ng other DNA backbone nodifications
4 A-Thaee BaiBst i t uti ons have been described (e.g., Unhhnann E

e

Fy e G B s s
the stemh bokaitpih. e Ohiis desy alfoyy the Sarneatioh af ﬁmecsneomllarymmetummbgspmlwdmg a

.. ] i nkages bet ween th nucl eoti de or cleo i.de-a

flxiblagiobt s dre MAISCRIE G0R op FEG f0HE gi ol kA GETn o AT ively the

unmatchdd M&ﬁxatcﬁ%ﬁ b mdy Wﬂlﬁﬁ {8 RerROPEBRPRAS 82 mismatched base
unusual 1 nternucleoside |inkages, such as 2'5' -, '5&'

is withiB'the, st@h2then thersterh is atll¢askhhess pailth émgb L hetun@atched or mlsmatched

veses EBOR B a8 o R BRRR AR P o e o s
o T. URh@Eh&SRIRHABPHANEehd SRhbRSHahdgare XBa ke s gwrhangmg
anal ogs (e.g., hexanose, cyl ohexene, or pyranose) or
nucleqsides of dangliag endcwhigh &an sigaifisaatly stakilize fynlexigrpatidngrdpipin
n
romafiR00RG ST . (95 Pk BOTSRELRILGR ROy of
GGC(C ahdl @d}G@B&ble hbﬂé}cegoﬂmnhwﬁzm R268982@6.e. g. connect ed

o Suclscioples NGRS § Rty FEOHER BORPUS TN 0 Shept o

phospﬁg&i@gtglysr 3tM\B< plinked '-ends. Simlarly, if the
nucl eoti de contains one ' '-linkage, then this

ol gmeiiseotisdbe dowdilogtranded pas aﬁtheyntbiwde map alsalcopiRiggunnatural

o RSP RTE B Gl O ) Lot
(1998?5?\6&% fch ofBaidh-dtiRed Bdse %ﬁiﬂ By alherinlo@féBEQE\IA poB/merssasl Bioorg

wer e descri bed by tigao JF et al. (1992)
Med Hem Beth84 14&82Dev 2: 129- 46, whereby ol i gonucl eot i des

I
S ?‘é% ?&“T@ast de\%‘llgk gﬁ&@ﬁe i aeg%lﬁﬁ R¢ CB)@? QIWBL?#%F @sﬁgﬁftjdemonstrated
excelleptiasnafe stinnkatiyespropertied. da tixefotmnias ﬁé:d:fam toothe fiee b eand| of the

. Which may |ead to rnc,in f. the oli | f one
OligoRleptet Ahcha ToCT TG MBS | B0 T SCRBLEG « he ©-end
viTag ollgondcléblﬁagsemEQ h@ves(ﬁféQﬂ%d&‘E 'a%@éigﬂeeﬂ%f ﬂ%n@s'?‘ M s
at the 2'-end via I|nagetoath rd part of , ,
embodinentsd Feot ean b hgkerdetg@mo@e@ @ndj Ringe pheimpeetance of the 5’ and 3
motitp s RN ES it b e Horoip A Ess il o P mpgiied
oligoRldosidey haarngdWOgmﬁh (57 &' iefids. OF hlbmta%e acldefddefaerkample, by
ol i gonucl eot | des, respectively, can occur via all
parts of the nDIecuIe as long as this does not
negatively interfere with the recognition by its
receptor. According to the nature of the nucleic acid,
the |inkage can involve the sugar noiety (Su), the
het er ocycl i ¢ nucl eobase (Ba) or the phosphate backbone
(Ph). Thus, Ilnkages of the type Su Su Su Ph, Su- Ba,
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nucl eic acids, e.g., PNA LNA, or norpholino

ol i gonucl eoti de anal ogs. The |inkages are preferably
weoposwas of C H N, , S, B, P, and hal ogen, PCT/US2004/036240

containing 3 to 300 atons An exanple with 3 atons is

an acetal |inkage (ODN - S>CH 2-0-3'- ODN2; Froehler

and Matteucci) connecti ng e: 6 the ' hydroxy gr oupof

one nucleotide to the ' rd;oxy group of a second
attachyg tyeoreligoael ﬁ@i@es/ﬂﬁfoe&lanﬁ -3’ ligkege @asneragom igenycleatide having

two a{’c%%élg eSg Elgérse os ph ) g ’?ﬁrﬂéﬁhg Hﬁg le %g) %H%loaf‘e%t%f ‘flgsphorothloate
or anynetheyhpdidied hmeﬁme],eoﬁhmbn&gn’ &V[biﬁadffor bevoaipdishiag @hﬂﬂaﬂ@ges are
' er, thloethﬁ acet al thlﬁgegtal ur

am de, e :
knowm@lsraéta OF iR LS PV deseRRedimsestigep ot al. (1991)
Ohgohﬁd’l&ﬁﬂﬁ%nal%@?%ﬁrteﬁﬂﬁﬁ' Pizhidny st ? 1&1{&?131&62@0‘[19{0 fifk8ges as antisense

Sol ul i nk Bi 0Conj ugati on System
inhibiBire P& il @eng exgessBan Mok godesCANuclebtigével 0:469-77 and Jiang Z et al.

(19998 bhHEONGHACH S oA B2 Sy iy SroRafep PR 1 Chm
7:272Fh38s, in an ol gonucl eotide with a' I | nkage the
sequences canbe- i dentical,

e e.
+ Addiionglly of' - 3d1hﬂk@5r @rrﬁ' -5'-tinged OQNS(rie @eérnkm@vseen the 3'- or
' f t
5 -terrlrzlwai gﬁ(ﬂ fc% |1§d£& g‘ﬁx(%%}%%lles ] ho Sﬁ%ﬁ&tﬁﬁa ogro?fgeéﬁrﬁ%lé elﬂf]bdrldge,
can bé bleparﬁﬁ)asmg adlaﬁﬂmbﬁﬁitspa&rmh ahei-wp tadaeetbflesdpdydol phosphate
ears. to be |ess eff|C|ent fhan

oI| eot|
moiety (Rreg shgl &959§bﬁﬁla fedhstix dernatiop ﬁw.aﬁg igpIyG)eotige Cﬂlﬁw@lng one
|
<dA>12?.95Wé?@%ﬁ%@ﬁ“&@%hﬁf%%e%?ysﬁ% BBl chi Pclemi
31:919% 2P 8¢ Roi. Yos 6283 &mm& BasNorﬁm@S POt édatrlayway,ltﬁe non-

nocleghjeip BRkesmai be SRR aront FBILT chsePIBS i P& iAo
deoxy@TboS{dS phidHr) ﬁl‘ﬁ?f? ontAABORIL ke (99949 @%ﬁbﬁ@&é@ﬁtlcﬂﬂﬁ}t T4l

sequences nmay al so be |inked by non-nucleotidi
polynp¢lepiedeskingsg 0§ appinggleayidigyaeiptées| 5 -atteched (@@pﬂmwl@?ﬁdes Nucleic

e e AL A PP A o YLl
lnker6an Be BRbfRdEissr mﬂdplaﬁmspéﬂmhtﬂﬂx?edl with Bdchrcsher s}lehing for
as or. | O ers ohucl eot | S Ccan al so
any d?ﬁéfab rf{t% e&wmg? &' gnds p&ﬁ»@ TANs teele lﬁg‘eflur t her
bdsﬂdntﬁlfc 1ﬂhéé¥“ as se& HOSH depth- e a?g if%z:kelgél&i‘l&ﬁ that hsenot a
gonu eot| ES may a SO contaln a er or tre
nuclemdetor@@lsenerﬁh@eaf(a k,, aPobmiuclegtide)yherein agurctdotidé mcludes a purine

or pyrllm}(ﬁgq ﬁl ; %)Z)n el ot %}%ﬁ{s pl\émoghﬂqgg éé}é@h{ugﬁgg%c%nﬂgrutghse Includes an
abasid m&%&hﬂe (8Sfater, ] ARiAE Nk Whak Yh BspRbos AR Al GdhihaRy |

nucleeipan tsaepiprgd P Wy diopeniomp A npn-phdegises Bnkeadicerbe A
polye‘%hls{gsgllr %lg?(g? nclddnl}goﬂﬁ nggﬁ&gﬂeﬁr?@gt tr&ﬁ{}l&%gﬁgfs&% aol%xaethyleneglycol.
Tilh SorRe @mBeditrenits, the olgdrRiclronyd hdstonk @f yhefopwin@syrireriteg]

TeoTCAIEETAVERQ T NI s SRS R THERG SR QIPAOE),
CGG@G?@@TGGC@ (sEbewN(ﬁQ)n %@MG@?@T@@GMGC@@G’@@@@Q ID

or other nultTplier units leads to dendri
NO: 43\}1 TQGW@TETTAIGG@EG@WG@&(SEQ IhN©:48)yenti on. The

L . . : :

e ISR RGBS LIRS o)

T*C*GHTOnGe TeDt THE Avadli 3G 1Y Gy s {38 T Re SED HDNO :43),
Sterling, VA). Furthernore, |inkers may contain one or
nore natural or unnatural am no acid residues which
are connected by peptide (am de) |inkages. Another
possibility for linking oligonucleotides is via
crosslinking of the heterocyclic bases (Verma S et a
(1998) Annu Rev Biochetn 67:99-134; page 124). Yet
anot her p033|b|I|ty |s a Ilnkage betmeen the sugar
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sequences. - 31 - CpG phosphorot hi oate ol i gonucl eoti des
Wth strong stinulatory activity in the nouse system
wo enwd/osmishow | ower activity on human and ot hePCT/US2004/036240
non-rodent inmmune cells. DNA containing these (TCG N
or RDCGY N notifs strongly fgjnulated human peri phera
bl ood cells to produce IFN-“~." It has been di scovered
accor di to the invention that the subsets of
o el Prbaigny SFgsiitrat el i itali BNo),
T*CEETMBEGSH A PG PR B(UH BINO:43).
%Bm,fguggﬁﬁ]g ?%‘at these CpG i mmcﬁ?sti nmul atory )
oThgsymoilod] fatefate o the praséicecifiastabilived agembicleotadpelivilwgé and __ refers

human vacci nati an, . cancer i mrunot herapy, asthma
to theP’fﬁ%ﬁ?&tﬁé‘r@ﬁ?l?hogléq‘?@i‘gFﬁig?hancerrent of irmune function,

eTha @B in? a0 Bl RRALIBtides Ig@ﬁ&m}r MavieQl 1bR%%h M8 the range of
radi ati on or chenot herapy, and other imune nodul atory
betweepprnd 400 ondeotidssy fresprieeraberdiments thedengthis isdhe range of 6-40, 13-
rea reatd | ed wth r e
100, 1576235, 5oy LR 0y e AR b

aThetedins “Alicléis tabidt and €dlégohutiootiddirappiinel dnteichatigeablly® Rican
_which increases the resjstance of a subject to .
multiplepetlegiden (i-ofmplseules nelidimngasugar (e hipe oF fenxyiipess) Hnked to

re : : [ ' d
¢ oABORED o rpepe aca Sestn i
pytimitieo@e. | oyt esie@)yihymith@) patiad €H)), orasubsititcd putioe .g., adenine
PN T T MCEE Sy e .
oligorfﬁJohH&l@@ﬁc?es tab Qvell 1Nt %ﬁ%b%ﬁgﬁ%ﬁ%@le@fi@éﬁ? MthettéiesHnBERRScid” and

~ frombecom ng worse.” Th > CpG i munost i mul at ory
“oligonh¢lgatide?|sbali plde snchuds nedwtugleosidesdre apopauelsobde mipws the

j nventd on a _vaccine for.the treatnent .of l.ect
phosohEF A 89 e hrtRiE bR ot Eed LFPLT 5P so iR con be
obtaine@iRet batind fltlao adidkeerctsads. Qegamicsdn cDNAR bosde @reférably

whi ch a specific cancer_ antigen has been identified.
syntheruqée@p@rwcﬁmﬁbgwﬂmc@cmyn&eﬁ@bnuc| eotides thus can be

a E?s Rl e{lﬁcqlﬂjl‘c%cﬂi”sdﬂ?j“gﬁ onuBleGRM " Gd PRerdth sRal®Bncompass
anti or t

gen or allergen reatnent of Infection,
nucleialatidrmylecusd mboliganuclactides of Metirvandibi vas| wellbascligonucleotide

addj tion, the G i mmunosti nmul at or | i gonucl got | de "
amalogi th 85 ewieTy | VAo B S B PHAa AR GaH vB(Ret, SODN" as

used Hakdif §88NerlcBpAEOlREddi RO SERIdBSEy uble6Gdds O theAhk &ftlbv akwell as
cancer or may be adm nistered with other therapeutic

oligodageynusleotile agy oy efitheiowentan. at ory ol i gonucl eot i des

o B S Bl BBE AR i i o

oligorRtRbaass With svbstitihioas br Alodificatioras suthed ihehe dasesiandr sugars. For
subj ect who has_any identifiable risk _of exposure

t
example, the wetudgueleiesacids haxtedgekbase SHW%F*@%W&P"Q%@%@@%SM to
o nfS 08 CRGR! bl o A3RALE By R B kbl ot

may be a s 01is
than atphotplaegroup oahydrorp gwivpragthe Haoditiou| Brustrypdified nucleic acids may

i i nfectious agent is found, . or it be .a. subj ect .who

includeipy iy T EER s edpsnaltersifop el Bicifls SR Sy tdife suears

such RAHiNosklo¥ AR u¥YdhEBINBY inSRAY 8f Abdse! Tt MeSrucRZ acids may be
organisnms or directly to the organism or it rriay be

heterogayeois iy} bagkbphe pergpostticaihereby comainingany ipassble combination of
Qr gani r |l er [ b1 ject

potynf SN Mg B0 Sy B PerBR BRIt Sl thnlehflve HOAFET e

backbpapufithtiucleic 40dd Bies)h Gthemskianplesagedsyribeiciamandstail below.
vacci nation with a particular infectious organi sm
antigen. If the antigen is an allergen and the subject
devel ops allergic responses to that particular antigen
and the subject nay be exposed to the antigen, e.g.,
during pollen season, then that subject is at risk of
devel oping an allergic response. A subject at risk of
devel oping an allergy or asthma includes those
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di seases because of genetic or environnental factors.

A subject at risk of developing a cancer is one who
whawsadteiggh probability of devel opi ng cancer. HEEES2004/036240

subj ects include, for instance, subjects having a

genetic abnormality, the prggence of which has been

denonstrated to have a correlative relation to a

hi [ kel i hood of. devel api n cancer, subjects

ot S SRy Qe Fotfedhufe ERGREH elonlsmn corompass
variowssheatiest modlifiekiogs ah\wibb&@lion Q¥ SmpdAfbh RHREST AN DNA

havemgreV|ously been treated for cancer and are in ’

involyipg 4phasphediesiss insernuaiiesidesbrixigoj @ p+D-aibosd wiit anfl/or a natural

i a cancer is treated.with ; G .
nuctefUTRER ol Bl FDonbEr LBt imheaD: dBermstsiof fheica
modifialiogeire e whftb d RillddrdolAd afe SRR, & XBLAB, Hllhimann B

ubject is at risk of devel opi ng, the subject y be
et al. é@?@ ¢ e iRey 901943 ¢ Pretecols 6911 Qliganurksetidesemé Amplogh Synthesis and

' ' e subject, t sybj ect wil |
PropetfiRF SEEALIS k@ AL e o R SER Bl B HPRRE: Pifin dorowe
USA t%p@neﬁea&jﬁém; (10H&) Ar:nmtelva‘lt'ﬁdr@a&;l _ﬁo@icaﬁlﬁﬂ': IOt’/_OZdE; aﬁ%l theiziker J
0 e [ nostinmul atory ol igonucl eotides for
ctal. (08 o o ok 14 heAn A bpmician s sesoslies ks smsntion
Hali oS 6r Rbret6diERG] fal | G dgs
ey oty o MBURAGATVIGEH AU POl BIUELER5 Ao
phosphodiestgyinteamtcheraidedrridge eadioest.a phrisaidireD-fitéé 0git aid/or at a
nfectggn IS a, subject that has been exposed to an

L
particylgt Beal guclensidrofsh pasitiomiscomgtisonio araligantsleotide of the same
sequeSRL WELRN ®nR)4ed sf Qeftultahﬁl\@f%mn in the body. The CpG
i munosti nulat ory ol i gonucl eotides can be used with or
WEohempde: thsmoligpamclootidssimery inbladepeeidd moteansdificdtioan and

i e Oof..an. antigen ecific system c or nucosa
Whme?ﬁ%%hén(ﬁgﬁ%ﬁ@ésPﬁ%Ee%gn%%ﬁﬂﬁﬁ%y O reduci ng the |eve
a)  OtheQEplaceiibing af h BHodphEdichteitdrRitteRRAI B 10cARd at the 3' and/or the

infecti ous di sease, as used herein, is a disea
ar i & red amuglepsife by paradified interaudienseledmidge.cr oor gani sm

i B - . riicul arly iJyportant .to
0l riaceriel of Pirbddied s MEeb el e TRRIGABR 810 ot
pnadlessidetiyea deplipsshorbtizigsal surfaces, which are the
pri mary site of pathogenic entry. A subject having an
©) 2 fﬂeé?%%cqr%ﬂnaogﬁ By&aE Phosphptejvart fegm Heesugar nb@ma@dmgbw by
ahdRRGmitr eaction in response to an allergen. An
allergy refers to acquired hypersensitivity to a
d)  stibseplacemenabf ® fgemboseMdielyga modifivdi supansit, ael ude but
are ngt limted to czana, Ilergic rhinitis or
©)  JWpgsilacemept pLq RAtraL Brglenmids Rt PE 2 adbliestuslcoaide e,
alMoRs @dtsilRISdxBiRblesUbt the %hérﬁicﬁﬂhgﬁﬁ‘l)catigno&dan%lil Sﬁ@dl&ﬁ"de are as
and other atopic conditions. Allergies are genera ﬁy
followsaused by |gE anti body generation agai nst harm ess

e ns.;.IThe cytokines t are induced, system c
oA Rtk PR LDAS mod e el de imkess shgh os hose
descriteddiigar ol ot é.dEhesa ﬁlﬁ)d@ﬁ&ﬁlﬂ[ﬁagéﬂhb%b@f)aﬁaﬁﬂr ASRtaneld dj:%radation
Thli (?xanple§ are 1L-12, IP-TO IFN and T1FN-g) an
(e.8» aglalilizery e “siehilized pligenrcleniide seolpenleirshatimene an oligonucleotide

i : t | QL ' ne response .
i RS RSal06 ARG SR NP, 0 b NS RSy rotiog
form sui¢th Bodificationse Oligonutlestided havilh Phospiurghio s HaKGRs, ihBome

eneral , it pears that. allergic diseases are
embodifichts, Ty wyviRRel Hohvishand Blish S gasciantid fioms
degradatiér b shttellde PG ENIOTIclAlsat Oy ol i gonucl eot i des

descri bed herein to shift the i mune response in a

subject froma predom nant Th2 (which is associ at ed

wi th production of IgE antibodies and allergy) to a

bal anced Th2/ Thl response (which is protective agai nst

allergic reactions), an effective dose for inducing an

i mmune response of a CpG i munosti nmul atory

ol i gonucl eoti de can be adm nistered to a subject to
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aspects of the asthmatic inflammatory response,
i ncluding I gE i sotope swi tching, eosinophil chenotaxis
warp@saceonsati on, and mast cell growth. Thl cytPKI/ONER4/036240

especially IFN-g and IL-12, can suppress the formation

of Th2 cl ones and productioQ of Th2 cytoki nes. Asthma
refers to a disorder of the ?espi ratory system
characterlzed % i nfl ammation, narrow n th

B

oeptyrd e&el&&siﬂs beideg/loegted pt thad etd{qnébesS tegd of a
nucledsmbaéaﬁdoearg@'élée?i bﬁ Hgiédsin{eﬁﬁlgfésﬂ% Knd%% mgfégtbth%%odlﬁed
excl usi vely ass ICc of
1ntem13<ylfrqm1<dmhr1dg'EhS| $or eaambtﬂaseieatddlfnt&ﬁ phd)slphmg)lt}uoas tﬂMq;}mmﬂﬂhmate
al l ergi.c asthma. A _subject having a cancer is

NR'RE B?@@Prwéeteh a%’th@ﬂthélfﬂ -l ee Bapsphonatm phosphate-(C:-

L e—

and/o10(Q4+-@k)aryIpAcdphoraie bridgdsy é0,+C @ﬁa%ﬂro@h&ﬂ@ﬂ -afyd €. gr dlsclosed in

rvical cancer; choriocarcinoma; colon- 34 - ca

WO O/ 4HE: PhsTei € 1-)amls By ] B CeiCro b el aptionsiivesubstituted

by hal})géﬂ %ﬂgl f:al"egclnl(ya it n%? ?Edc veyk%( %Hﬁg%; a%c’éﬁg pé\rﬁ{éﬁ\?\} of each other,
hydrogel, 460 G- aﬂe}dr(@at@al oty (ol Alarslao ) alby paferabirineiragen,

(BRI P S eb ST SR B topether wit

the nlﬁ@g&leﬁom%aﬁyfngﬁﬁém C@%eﬁlemﬁ&e&\‘ﬁétler&%l% e whRh ‘éhﬁ‘ QddEEonally
and sarcomaS. | n one enbodi nent the cancer is hairy

contaip e furthen hegerpatomcleroihe giopp I emd ds | eukem a, cutaneous

ST 2 AR Bk bl 5 s ore

nucledsﬁibﬂiy @aéﬂho@ﬁmbﬁug&(delﬂfo@ﬁltﬁxﬁigea Euel dé@cﬁ‘&xedbﬂoﬁéﬁ’@ﬁplé eihl
carci noma, or colon carcinoma. A _subject shall nean

Uhlmaqyn ang Peyiari AgpaMethedsia Mqlwlqmlﬂl@gb’at\’qto%o |“Ptﬁt@0é>éﬁ for
Ohgoﬁtﬁd&ﬁfé@g anc?i@thn%logg{ §eAg&R7Wfl nIEde q‘lurgln | S% ??{a aﬁalcl:gl? {e%l’rleg)ter 16,
pp. 358 rfﬁ)r; lwéjm)e,ln & dgphosplad hnm.lg’e 1§'Iﬁm33xambh: sehxofed drods theadephaspho bridges

use eat cance r.s, infections, .and
forma i, 3 b ol TN R A, Pt et nctesirhydrazo,
dlmeﬂllyaeﬁggglfgﬁe ddor S9fbRApsauses of death in conpanion

animals (e.g., cats and dogs). In the instances when

t HeSL@pf;phdspgam uoit éiod.j al@- D-ﬂbastmndl}ﬁlbsiﬂledlemet imtemucleomde bridge

en, the subj t he
togethRE oy vy RHOWRG BB SHER PhospPiek Braltye B sremear
phosph#te basittone 1§&§n@pd%5d 6PRIAE hdi@hdth ﬁnﬁé}%&ﬁ& répldcB8d 8% another unit,
antigen or the passive exposure of the subject to the
wheregmthiegéreriunitys % exwepl@csagable fo buikdl upca imerpbipessderevagve’xoligomer

o de AT Shr L0y NS AOPUE 6 AR 405 oL 1 -4,

is, e.2 S iy eplacHyiedty maﬁﬁxoﬁﬂ@lﬂeﬁﬁaﬁvﬁ tuhAY@O BBild up a polyamide nucleic
ntranuscular oral, transder mal nucosal i ntranasa

acid CTENAS rasalerrEhed fo exaimmle: ia Neslers Biteh aki & D9Dihieqorymeghem 5:3-7),

a t € ¥
L L
oligonuniratids tiagnhbet othyr cﬂrbq}mdm‘zé baxtkiboee modifidetia@isiang depilacements, such

o pepfie St st dor P aarph g A ion SRORA)or A8 (), ane

ohgon@&l@:@ﬁﬂésﬁm‘vﬁlgt tRkbn¥LRetisiRIvith almyltmﬂteﬁqﬂumuﬁ) Bukdr£ Clhe alkyl
be paSS|ver exposed to an antlgtIsh for instance,
it

linker WYebﬁ bronedred o1 ppbranehedpaithsbigéad aryn 45 89d efirably pupreor a
ment of a tunor cell expressing a foreign

|gen on its surface. The nethods in which a subject

|s passi vel y exposed to an antigen can be particularly

dependent on timng of administration of the CpG

i mmunosti mul atory ol i gonucl eotide. For instance, in a

subj ect at risk of devel oping a cancer or an ‘

i nfectious disease or an allergic or asthmatic

response, the subject ~may be adntnlstered the CpG
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ol i gonucl eoti de may be adm nistered to soldiers or
civilians at risk of exposure to biowarfare to induce
W@ 2@pm8ng c or nmucosal i nmune response to the BOL/U§EN4/036240

when and if the subject is exposed to it. An antigen

as used herein is a nol ecul e capabl e of provoking an

i mune response. Antigens 1#et ude but are not linited

to cells, cell extracts, proteins, polypeptides,

pApﬁ-nbesx: urpiodryesHde h’adaodgﬂboqamln;ts:an bé eapﬂasbed by njmghfiebsugar unit,
ti de and non-peptjde mmcs of ysacchari des_and

Wheregy tﬁ@ madified-sneasutisdpr exapmnie splecded lip %.%Q-ﬂ@sgcqm Bt ds,
deoxyﬁﬂ{;sk%gﬂy Bﬁﬁlbogé I ges. RO Mokl eXLEihds, BI6.(C,-Co)alkyl-ribose,
el organi sms such as ’parasites an
preferably er-@e(ms caﬁdkymmcmeamm@emtbymaoﬁeyz O Cordl ¥l leemy - tilygme, 2'-[O-
of npl ecul e ich is re ni,zed b

(Ci-Coylky ki §g-Gratlkylribpss: & dgenat %@u@@%%ﬁ%em
oc-aralglﬁﬂt{’a%%sé 9, £BE6! ?%-eﬁﬁ%-b&o%&@%&% aﬁ@%é{%ggfcllc?@egcrlbed for

Sne A Cance I'gen as erein

exampl@ Hﬂ@%ﬁﬂﬂeriwﬁhz) IAm (F@ﬁztSodﬁ 181330 dnd/ ot opaﬁ»%b@h atl@ analogs
a tunor or__cancer cell surface a

(describsgloloF EEMPIgr OVERISRGAFSS AL Al (13 b B e AR aadler
byl 41 QSR By A0 AETATSRBTALE, 08 01 tt
76:48bx epar ed from cancer cells either by preparing crude

B RS o Sippr BB TS ngRRe BN 85 or Bomn
nuclecRﬁl’éE hﬁkéch}pz&‘ bhé%hweﬁtaeoﬁﬂbbﬁ%memké anehEeadde linkage.
t echnol o y, de novo synt hesi s of known ant |8ens

Chiucleic @mds ajemimciude suleibitused penines sod pyyimridiess sueh as C-5 propyne

e AERE DAL RSP CSRE gl 1999 v

BiotechabLEL: 8410314| Puﬁﬁéﬂhnﬂﬁiy‘rﬁﬁﬂﬁlesi ailude busatk abelimited pr sieaimed
reconbjnantly or by any other neans known in the art,

cytosipg gygaie By Bz, a@dwera@@xw othes maivally-andgion-nagwally pervging

%Jﬁﬁg] angseai| grefer to antigens
nuclecaﬁg %sgﬁ%ﬁ?c} erentl a t)%@expr egsr%d&gey cancer cells and
c Anmb tified ﬂ»ysdme aey pasei wigidh lsnhenmmllytdmstmat fyemn thanatanally occurring

bases Bpigayi g PUPNAAEIENA Saa BnT O O Avindcl] S5 ihich shats asic

chemlﬁﬁ%ﬁ%@ﬁl?c% wﬁ?fﬂ%s@ﬁathﬁﬁ Qcaiting %B&s ATge ﬁfb@ﬁ%%ucleomde base may
hough not necessarily expréessed, by normal cel

be, foﬂh@s@lamleg‘edirmhymte:anﬂnmmaerh d:lbbrlra@rat:ﬂ,dfsseudqwa:cﬂ Hithiouracil,
|
a-thiof R To5 il 2l Gt aliShdiP AFEE Lt aldoDRLER L5 £ L5

alkyn@ufdcgr &1 d)”(ﬁbk}ﬁﬂetﬁﬂgim‘hﬁ@ ) Fechlbtiraatles-flasmarill §-bromouracil,
expressed such _as enbryonic and fetal antigens. O her
-hydméﬂpsmmﬁ fenSoalkyleviosiaed-(pe- %taafwykc&qsmeaﬁ (Gehes,
( a 0
alkynilggtg?lgg ?O?ﬁgg%g{bg%e §.ﬂ’110roc n\éb%%i)nrl cl%gﬁné g?gl?r)eul:ﬂﬁyélguamne
2, 4-dinmind-purig, Bfazmpurnteea suiisﬁti&écb’f—dmpmnecprecﬁemlshyrral - 36 -

| ocat | |1 ot b
7-ceatg TRt S ket Rl R e eSSl v -
alkylcﬁrwgu@'\@gt WméthYIch‘éﬁé 5-hydiogy@dkbytiditd, §en as used

rein is an anti of a n1croorgan|sn1and i ncl udes
hydrommeﬁhsldf;gxythdmee 4taﬂ<ydd¢qzﬁye:§1dlm@tgerNﬂaethﬁhieaéy%éme 6-

wioa RS DSl Bl o RO PEDBol BB YA BB B hapymtprimicine, e
diamihépgiiRe &, D6-dikeninepidineg sosinel S&’fetl@m@/t@dme} 2saminbgdrine,
conpounds which are identical to or simlar to natural
m croorgani sm anti gens and i nduce an i mrune response
specific for that mcroorganism A conpound is simlar
to a natural mcroorganismantigen if it induces an
i mmune response (hunoral and/or cellular) to a natural
m croorgani sm anti gen. Such antigens are used
routinely in the art and are well known to those of
ordinary skill in the art. < Exan'pl es of VI ruses t hat
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HTLV-111, LAV or HTLV-111/LAV, or HV-I111l; and other
i sol ates, such as H V-LP; Picornaviridae (e.g., polio
WQR0s8€918 hepatitis A virus; enteroviruses, huPEIUS2004/036240

Coxsacki e viruses, rhinoviruses, echoviruses);
Calciviridae (e.g., strains_ihat cause
gastroenteritis); TogaV|r|d% (e.g., equine
ence%halltls viruses, rubella V|ruses) Fl avi viri dae

2- amnqce6g> lorgpyringe hypoxasthine erptegsimadifications oﬁ@@@urayeuqlmde bases.

es ses);
s Bt SR T ORI 0% b na BT BSS
I Bbp@tcbr 63@%8)as dE$drtbh‘d1 hédaemob@ifigd bagbalay bel 1f1¢tﬁrp<$r)1ted For
Par amyxovi ri dae ( arai nfl uenza viruses

instangg ¢ GEOSIRe HAYERS r@pllaegd Wﬁﬁgﬁmdé‘f{l%dr e A nwdlf%qdr%esme as used
i G AL 96 b I) USOERLTASESI e gl of s
whichphh etpader thisdmsawithdiai impairingube shumudostnalatonyi addeity of the

r Vi I, u Re OVI

oligonglgl&gg{i% glglgldlcfgp& tasipes e Lﬁ%oqt arepnt 1{@’%@}5 g sgbstltuted cytosines
(e.g., BRI AR, sHRRALERVERE dsaaﬂefde@a&glﬁé $ lﬁomrc%&sme 5-10do-

Par vaovi i dae (parVOV|ruses) apovaV|r|dae (pa
cytosing, Sukgkoxyroy tpsine, Srhvdrgéﬁ)iethAH@ﬁ@mne, |5dhﬂu<(rnm§thy cytosme and

unsubiat%%%?\e{ rsgﬁsg%%ed gbfﬁlf Hﬁ(’%{a}%{x @ﬁ%ﬁt&g | %l s (6! ag ol“k?/ ¥droxy-

cytosihIMMK-subStitRRE cytdsiifes (@merdtﬂﬁﬁby@éﬁ’feb a- @a\/dyitd!;ﬁ% 2-mercapto-
vacci ni a_viruses, pox viruses); and Iridovirida
cytosipe igpoytosine; pravderiaryiosing esyiositaanalogs rY%}thfr%lFl%&séﬁi fipggystems
d t -
o N300 s B D5 BRSO 5o
uracil Hepaind-ueacl; SJmea\i'lhylan‘dcﬂ ell-ﬁtcedravﬂ Jubgioxanchceil, 5-propynyl-

. rovi sSes ram aLtl ve nd [a sitive
uracith et phhe ardErs eyt PG e Svest SRRy s -
hydro>9§ RPARRS] 3-hy&roRFbEH1-BytbBiaE, Uﬁ@ aNéhéﬂ)ypéﬁod"ﬁg I aﬁbih@fjembodlment
Pasteurel | a” speci €s, Staphyl ococci’ species, and
of the m\reapom,dhc cm@smp @e:vess sulgtianecheyyauhivershldipse fa @, 3-nitapigole, P-

res - Nno ted,to, Esc
base), B s e syt b THGOabPrennaf RRbEREREE daduiogen atom
(dspagﬁynples of infectious bacteria |nclude but are not
limted to, Heli cobacter pylar is, Borrel i a
béy gugiTeanay be eplasad Wit peditisd granine baypc dyaedified guanine as
used l-{g?eng isa ﬁ’%m{\ﬁ&ﬁ@g%? g o?no%/ln ﬁﬁélﬁf% glé%wgrbtg&?g Eééelﬁjngfog oMouanine
whlchl\lansslﬂacteathgsdmse mmealemrﬂmrfgsthe lrnmluaoﬂtmgilatoryl &tivity of the

otsonmBbf b MRS SBES Bk EEh T eI L Reabig”
7- deaz%t-‘? SRbREREE BiAninStLEPLOT-AELS7-((V)- CG%Q‘K%ngu@M)

Streptococcus faecalis, Streptococcus 'bovis,
7-deazt 3-spbstituted gsar(laméue'pmnﬁus@é\@rsulsnhmmm@w@ g, N2-methyl-

s BRSNS 6 EATRY SR A 7 S RAE e,

-amlﬁi%dtﬁﬁb?@l 18, indold] apdting rsumwté‘@a&dﬁmagé .81, Némé&thyl-adenine, 8-oxo-
Erysi pel o thrix rhu5| opat hi ae, d ostridium perfrinpgens,

adening) g e¥ PP EEAnERG (e-gort-BYdBAYEUSRIng P §dremogyanissi 8| a
6-thioBUEHAY r‘fn%&lbtlfé?%hﬂ%?&lllﬂe%t ) E%e‘ﬁﬁo %l]?a{nﬂied&ée Bubstituted by a
Fusobact er i um nucl eat um tre o Baci Pl us

universalnbdse {©g ;r#sneﬂiyle]pdn]en&nnaj inddlmandﬂ(d:mm)emaarpmatie ning system

(o BB B o . R LB S s

acid aﬂlﬁwla%géﬁ@%@%e@cm dioides immtis,

Bl ast onyces dermatitidis, Chlanydia t rachormt i S,
Candi da al bi cans. Qther infectious organisns (i.e.,
protists) include Plasnodi um spp. such as PI asrmdi um
fal ci parum Plasnodi um nal ar i ae, Plasnodi um oval e,
and Pl asnodi um vi vax and Toxopl asma gondi i .
Bl ood- borne and/or tissues parasites include
Pl asnodi um spp., Babesia mcroti, Babesia divergens,




1983, the entire contents of which is hereby

i ncorporated by reference. An allergen refers to a
waadwsoaeee (antigen) that can induce an al | er geCT/082004/036240

asthmatic response in a susceptible subject. The I|ist

of allergens is enornous ansgcan i ncl ude pol | ens,

i nsect venonB ani nal dande dust, fungal spores and

drugs (e.qg., penicillin), | es: of natural, animal
OB %IH'POCHmee‘r‘@féh ghe ‘ﬁen@é@ b oF2 §Cedinuglogtidearenmedified
cytosu‘{gcam a r’l %p%&ﬁé{f&ﬁéﬁﬂ? %‘g%::&g nqg-? WREE of % &fucleotide is

unmetl’@latmit ophagO| des farinae); Felis {Felis dorrestl cus);
Anbrosia arte foli Lol i g.., Lol
DLt o TRk Pectignguctéstiigy ohibe favettion can be'

syntheéﬁeﬁl%‘h%& b RF%H? Bf §anmb& $8H&duRs (v@lltl&fo%_rlh ghe axT for example,

al ternat a) Al nus (Al'nus gultinoas )

the B-cyBebethyl plmsphmmm}lte iQetbnd (Bea@@@rs:tu stal38 981_)ém"ewmmn Lett
22: 185§ ﬁf‘ @gg&g}ga%\de ﬁ{g‘t) él atq(lg're‘til@gl I((glgrggg léll ? {1@?%}1‘ efrahedron Lett

(S I, |
27:405( g?}t?‘xgeﬁféf et §;$18 Qifi)ti\glcl’@é Jégg@ngﬁfg ?%ﬁﬂ@ﬁlwéég%)al (1986)

T etrahrbdr@ hert BTHD affGupetab L) degahedtop Les 809619-22). These

erv ren [essus. a ni ca
chem1s?1:518 epgejr drﬂ?ﬁ B/e%arx(egy %f au %%ch) gpcaglc &E’& sp{gtilflla%gers available in
the magdiiéy. PHebS oMgdr@lblébﬁ&@ ard tHTE AT 0SS %ﬁﬁfﬁbﬁd Sligdntcldotitien e MnSsolated
ashei); Thuya Thuya orientalis) amaecypari s

ohgome@le@tlde g}%g@ryfﬁgﬁ rcgarygtgg)gagleotphwl@pla pﬁeqegar@‘@dérom components
[ ORY. y

which Refs &@Qﬁ%@s&?ﬁ‘i&?%ﬁ% ‘e&gg 1 §¥ gfef:é)e«:&rﬁ%])g, anT{rAIQl{élfeg l'(I)mgnucleotlde

may be( eng whiclr istseearaed o ¥ vel), frobas hytless, flengmitoddantyh bsfrom
onerata); Festuca (e.g., Festuca elatior); Poa

Chmm%é Poaprat ensi s or Poa conpressa); Avena (e.qg.

"‘l‘(/ﬁﬂﬁﬁ&%&lﬂéﬁ%ncs 'E‘ﬁl:l?b’si%t pibrothid2k&EYsay l?e'k%fnﬂé)ﬂzed using automated

Ant hoxant hum (e hoxant hum odor at um ;
techniqaresremmployiag @ﬁh@r@l@whmidem&éphmpebmtc glse)lmstd\gs odrylsand

alynpPhgnel @8 e ol e pC SRR i SR TUR R R

alkylpl@ﬁj?@tﬁ@dﬁ@fﬂ&ﬂﬁah thS@hAHREdO X Rch - mm&?ﬁgﬁllkma’fbw R Reasibed in U.S.

r onus Br onmus |nermﬂg he antigen may be

Pat. Nay ;5823463 an ﬁuﬁpﬁm Patant N @92 o ea@ki@tmmqr lpsyautomated solid

L A R

backbaureoteilificatibisrindsubstitntiabydvabes @chﬂeuege giyiiitdmba B et al. (1990)

cren BeisSgiecGpotan R b Thede it a dits i ng ot andar a

teRb ﬁhﬂl‘d%stfn%laﬂéfﬁ&ﬁ%dﬁu@l‘é%éésCiﬁ‘éy A% co-H?ﬁn SHbst f’ﬁefé Lﬁiukual

. pure pol ypeptid often yiel'd a single najor
llnkagmbetmemtheedmlﬁonge pnm}&éentylbaml@e ny@kties| 7he heuat aganutleomde

inkag G > 4kt B e Rl SRR el o PSR R s

linkagd¥Q Rusle s’ N’ POl YHG rzxd'a Bhdl2'30Bhkagbylt Thdi€el$g thd ddmenelafira2’ to 5'
di sti nct ive gattern for that poI ypeptide. The purity
is chosgp acherding papearhen aivm ofeiPoiy Haiwvgyerpif anpetiea] pigee maispies are
h
crmplosR el B A e R 8 B AL X e B pyranose) or
bi- or tnwlyeke bwegar ematdgss theatthis noareaclatucd cloadesrcctiding thehe nomenclature

i nventio may opt.ionally be, su taniaII re.
of the FARMOBICF o B HICEBT TI0 B igpTeRES ARGlRE (afp Shllpd BENAY: the
mononﬁ@[@re?i'déi ﬁfﬁ %%Sm?ec%&b}@&ﬁ'zv"hhﬁag%n anti i crobi al

m crobial agent’ as used herein,
refers to a naturally-occurring or synthetic conpound

which is capable of killing or inhibiting infectious
m croorgani sns. The type of anti-m crobial agent
useful according to the invention will depend upon the

type of microorganismw th which the subject is
|nf ect ed or at rlsk of becom ng |nf ect ed Ant|

e o



wel | as other synthetic or natural conpounds having

simlar functions. Antibiotics are | ow nol ecul ar
wowioglos2on®l ecul es whi ch are produced as secondBCT/US2004/036240

nmetabolites by cells, such as m croorganisns. In

general, antibiotics interfere wwth one or nore

bacterl al functions or struétdres which are specific

gé the m c¢croorgani sm and which are not present in
the gurleatideganiaigg eng 3 3igirese.dhan this ligenvalentide apatog will

Ofrzr
usuallgﬁfavié E\go gfri’l‘fﬂ{l{néﬁlssb Ig{lcllsf] éS]{l/lF’l?lEg 48 ﬂne%ﬁ@le%#lge yﬁ‘?&lﬂg %xi]et 5'Jinkage, then
this oligemicteotitle emlogwilbusuatly abvd twigadlinked et;énden?ihaswbﬁdﬂbﬂl@Sof

. or,t c. and tem c fungal infections
i GRS P Binahibe Belidh cotiesib e ben daseaiort. ddoth bes of
unusubXBRIES (395"~ A 4'5 W&%'d@é&lb@g %9;21 mgﬁ’t‘lr OBl (8695 947:?1?(3%@ Res

para5|t|0|des usef for human n|strat|on I'nc
Dev 2H30-4r, @Mmbqulupn@decttmleahmngi a36l-dinkagephare espodid tdshow
e zoIe bi.t hi on hl oroqui ne HA, chloroquine
enhang oitnhg eOVads cheayags Ry h’é‘% 8 oenet i ne,
d D&ffbbéhﬂ bsmﬂmges dithb@s)é&fél ddentintiddatoBe n@dcalenihibh Ry lead to
furazolldaone %_ucocort|00|ds hal of antri ne,

branchiga 94 therfligomey.e Hipnie par of iheaisgavelpetidens pomgeied 6t the 3'-end via a
3’ t I v i f
3'3' llﬂﬁgérel{mag cﬁl;a dl ol Cﬁ%cggirenrf)g{'t%a %f{h% t2 rerfg(; a gxf;i;ﬁfn%age to a third part
of the mavlecrdenthis mesu[lIe nigain albraacheslalligbmna¢tide mmﬁhfeélﬂ’l—ends (3 '3'-,2'3'-
b razi quantel, primaquine phosphate, proguanil
ranc l%?ﬁant el panpate, pyrinethanm ne-sul fonam des,

pYr{ jf)ﬁﬁ&ﬁl@ NRaREs BaVEAI @RS pSd ST dlg%nmwdg b BLtkRen

ate, quinidine gluconate spi rany
dlffer@ﬁ IObégllllmilede% r@&pdq:tmei}( sl beawr aret dlhparts of thecoolatwy, as long as

suramn trac dox thia endazo
this A8 PR E iR e e it o g Akgardiis o the
naturel T ¥R@h it d@ldsﬂiémrﬂtﬁgé/\éHnQiiv&f/@tﬂé%@gaﬁh&@Sf (sﬁ) it heterocychc
conmbi nation wth others. Antibacterial agents kil

nucleqhgpt gha) or Hee Rhosphaie backborRhdn Thes, biakages pétheAypeafhggu Su-Ph
C t R piRlp c

Su—BaAkﬁ%tg?% gal %g Ba\?ﬂ‘fgﬁl f;l?e a?lg IP\i}éSafaﬁE 'p?&ﬁ?tflé ffthe oligonucleotides

are fuithdrirhodifisdg/ba cwtedﬁ nbmmgeleotﬁdm aﬁiisﬁtumts ﬂre&mkﬁeafah%ﬂsotd@cur via

as_.broad s umatl i ot er .ty
the m&fipd ety cldheplie @8?15 he§e worliaion 15@33%@%0 pRdified
nuc1619§€1td§ rd 8, PNAL hﬁ&%@%rﬁl‘i&fﬁo&ﬁ%’ohu&@otﬁfe figpa.negat i ve.
hese types of antibiotics ar€ referred to-as narrow
sﬁh@ {inkagea atd yefsrably corgpdsed Oﬁﬁft HbNoQ Ss By anld halogen, containing

fective agai nst singl e or t
3 1o 3G Sft, Y AR i SO Gyl PE ke (PDRTEE T 3180
ODNQI IPl%é}ﬂéf aRE IAESHETiR BN Big 6.5 thélat-hpc@@ky Eioab o%ﬁ@ﬁ&l@ﬁﬂe to the
soneti mes cl assified based on their primary

node
3'-hydgesy qup Pha geaead aligonuslqobidet Ani eaamﬁ@émﬂs a@m@%aﬂonwas PEG 40

oS LW AR i,

methyh]hoﬁphmxhteophﬂsphmﬂanbda:tqrbsrampﬂosphﬁmé laimide eth&hltbﬂobt(héﬁ aeetal ,

i. viral ent.s orrpo h prevent
thioacfigh ustl BHOUFS SHIPLTRyE S Beoomn Sawi da inees, Anyihe
pos&b‘iﬂit&%tﬁé"ds@ bP&k@%hﬂﬁﬂ(lBlo@Bgﬁl@atﬁfneSﬂw gfl‘ﬁ‘F’]lﬁE B dchhdIBLies, San
dru s than anti bacterial drugs because the process o
Diegoy§ replication is so cl osely related to DNA

r hin the t hat no

aﬁﬁl%?r%‘%n%‘ﬂeg It o PR RE R e s can e
identichher @ifferent.SEHEY, & arb bRgaMcleblidd With A8 PIRGESS tHefsedfidhdés can be

i nfecti on which can be bl ocked or i nhi bited by

antiviral agents. These stages include, attachnent of

the virus to the host cell (inmunoglobulin or binding

pepti des), uncoating of the virus (e.g., amantadi ne),

synthesis or translation o f viral nmRNA (e.qg.,

interferon), replication of viral RNA or DNA (e.g

nucle03|de analogs) naturatlon of nEMIVIYUS protelns

oy -, o o o



conpetes with normal nucleotides for incorporation
into the viral DNA or RNA. Once the triphosphate form
wo@toosheonsicl eoti de anal og i s incorporated i nt oPCHES2004/036240
grow ng nucleic acid chain, it causes irreversible
association wth the viral gglynerase and thus chain
term natl on. Nucl eotide anafFogs include, but are not
cI oyir _(used for the_treatnent

dentiqgh Sge SsPRVIEXSUPDINT-Shar SFE o e ¥ OR A TSNS,
Furthe3 a8y %é) eﬁmééﬁ?&ﬂhc ¥ ke L4rRA5 TRBSnRieo 1de c parts as; well as the

cyt onegal ovi rus oxuridine, ribavirin
linker txbrmet:tlagtthmm mayfberdefgientat Kinge thy npiakée af shon‘tmlﬂg)onucleotldes appears

obe S SRR PRRA e LAY e, Zhdomdine, o cenes

results iR I8k SFINEALR S@i}ﬂlﬂ’éﬂdﬁe STHeNEdh B fhe 3B6E ghg&lﬁléotldes is
virus-infected cells as well as i mune cel

prefergbhy %fz(bnmigotfd@mmr@rprﬁyrabi}n%lﬁgluclsotscteecbwt ingost prefueldy §-10
' .t he ,
nucleo?l eﬂe%et% cL%rg ani:cI %ogwoigp%& S Cv¥ ﬁavfestgzﬁ]co%um?olég gp%ﬂ(%gf ~ends.

t Tlﬁ: dllgtolﬁlcle’bua C?alblal ﬁHq@élﬁ&B Q{aydiléiﬁbel 170te€ By nBf-nucleotidic linkers,
essi on of Class | MHC nol ecul es on the

. expr

in paﬂscu%r a?cb@SIthnkﬁﬁéé‘&@&el@éltrlgthy}eag alyephigits ot heraeerdang glycol units.

Other BRHGHLIRICAALAIOIL, shPds GG 12 ind FARAD hd Ao

alkylthaoldintkers; sheleas 03 ed Chahiol liekdrs. eBhemligonotlestides oine also be hnked by
tis ,B.and i.nfection,

aromaty feé@fe@ Vel i b TR bbby Alaf O RBr SR RSk Broups.
SR %ntdifeoﬁfiéselﬁﬁ§ akHeBn@dfm 4 &’d’lﬁ)'ler oﬁrﬁjeﬁl'eﬁﬁrllt?‘{tﬁjlei’l\@e%}ch

i- viral agents useful in the inven
Sterlingn¥ Agd & partice axthpgst oligcmucledtlde@ withna /3 glimiagei Agjoubler unit in one

embodfBE st S LS5 ST o o i QRS P plesgey 2 -

cyanoétliyl) (N lifsopiofy ) Pphdsbhbiafidited A%Ul%flﬁhﬁﬂm AMeYed et can be
41 - Acyclovir_Sodi u Adef ovir; Al ovudine; Alvirce

based ey s PEROT GOk BiHT-A- (Aofé'rﬂlmﬁthaéytwlmapmylommpmﬁet,hyl-[(2-

cyanoegtnﬁ)’wl I n 15%%&1?%& a&i/%r ochl or |ng%bfthI0h%?r}u§ }er?teldes by
multlplﬁk)jaﬂ:ﬁme trebles o othey mu,ltlpil)led anitsieads toldeadex@ersiwhich are a further

oS S8 SO USSR 06 1 ERTELCLON L s reulin

from pggc h{cﬁﬁﬁ‘ymgF I‘éﬁg@ﬁé"@ﬂol@ﬁh&%tlﬁ%g&ﬂﬁﬁg b%%gérﬁmGlen Research,
nci clovir; Ganciclovir Sodi um |doxuridrne;
SterlingeY Agx :ﬁm’thlzlammdmkees may bemrfain ane on/eren¢ hateral or unnatural amino
ride ne:; Penciclovir;

drochl. sazo
acid regﬁ'rl%sdwlc arEaFBWf ﬁg%faz%‘?é%h #tchl ori de;
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Phar maceuti cal preparations which can be used orally
i ncl ude push-fit capsul es made of gelatin, as well as
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in adm xture with filler such as |actose, binders such
t r h
not im %% 8 BARFR Y, Bl fALhaPHR 50 Shuarfile sBicies. speciti

examplss&fﬁmiéamem‘i bscteridiacladé bmeare ﬁmﬂnﬁé@ toT@l! zbﬁmﬁteﬁ ?ﬂ%ﬁlz@ ABorrelia
such as fatty

b SL5 pended i n suitable |iqui ds

urgdorgry eg{‘?”tﬁ#dmﬁﬁmaﬁ”ﬂ?’% Mygobapiguiaop 6-§-edhiuberralagisy dbawium, M.

zntracell’zﬂa@dﬁy Yot ZZSM% *do%gﬁ)‘lsS[@%ylggoc%gggzgreuM egsg%ﬁgggr?o%hoeae
formul at ed or 0 tration nay 4

Neisser@untningitidiss pisear eesmhmtdgem ﬁabptodafcunpﬂaglenest(m%owA

N R R T
group), Eﬁrﬂﬁtﬁ&&tcfu@yéz&ahs LR pEROIRAS BbLR nﬁréﬁbfcdc%ﬁ(aﬁ&%&mh)g

tablets or’ | ozenges for mul ated i n"conventi onal
Streptocr?ﬁéwatt&ﬁymmw, At Owlﬁﬂﬁmmlgb@qudsmﬁmmmm$ &m, Maemophilus

e PRREN 1A COPRESLRY ey SRR B AR

Eryszpem}am&mdzdm%b@td‘lomzdﬁlm BEFIngbRs, ClOSPRAYM et IBRYERE obacter
del jvered in the formof an aerosol_ spray presentation
aerogenes, e isielea airsuyiaiiqradRe uenllagniasing, Beeteraipes sy Haselastasium
l d n
M P e o
Leptosptrar ﬂwketmzmmwcmmomwmnsmelut able gas. In the case of a

]gr esiurléﬁ%aer ﬁngfgg%%%%%}%%flﬁ%tg@éw e det egu ned

Coccidibilp@indhit 31 BRBRAREY SerRYitR, SRRGIIR BEtHMRYis t@ﬁzdzda albicans.
conpounds to a subject. An inhalation appar atus, as

Qheyinfestisiug organisams (i gepragistsh mchmrﬂlnsmwéum wop.anch as

C [ o ered, for he ¢
PlasmofnQ8ipr o Pt PAEEEPIRRBU i rES ZRRE G viver
and Toxbplashegoness Biddaesbrhe m@tﬁbﬂhdsuesﬁpﬁ&ht@§ idchelt RIS b§p),

found I n Rem ngt on: The Science and Practice of

BabesiaprighaiinBFLetiR digr garnleismymia fapicpybtiparanieg SPorksishyrania

t I
i L ST UED, Do BRSPS B e
(Afncar%dzapmgcslc]ﬁue]si)es Toanosdrancrer: (C‘&agasé diteine),@hd Toedpasmd gondii.

co t hat .consi sts of nely di.,spersed sol
p TRty et Iifp0taenists haut o desehed, iepgiuply in the
literaturé,'e8€, feb OMINA Bd¢hes aM@Qz‘c&l Pcr Bﬁzb%ystﬁﬂl?er@?gxdh@ @{éat Britain

i nhal ati on device and su sequen I nhal ed
1983, the gpijiecontamts plavhichés h@dwm@t@oraéq{w Iefﬁ@ellmn g s t 0

%ﬁ%ré 1{)1%}@113 tgtal gi?st%l% os rb[enﬁrl]lvf %agxt 1nﬁléc %ngc% aév,thmatlc

responsecmrtt ﬁ@depslh]:é‘lsﬁlij@t Thelipiurtalledgess Ble@ofrB@iand can include pollens,
persible in an inhal ation device to forman

insect V%’i‘é’ff@s@}lmal'ﬂén% sty gab ROt Ay s gy ROpIEnb Exasenles of

|
s, AT 200 R SO0 R
followinglgenyewdeanivayChigs ﬁumimhal; &érnmtobh@gdzg’em(e:g ,Mermatophagoides

. _otl 1y, may. be for,nul.a wth other. materials such
farinae) Eens e e B B AP AL B e VY o1 S0 (Do
perenne 6@5@&3@11 andrifgehime Wyﬁﬁﬁ&ﬁﬁ@ﬂj@%n@%@%}:@ﬁ&ﬁdzlft&fnaﬁa (Alternai ia

articul ar therapeutic I'i cati on By one "of skil
alfernatq)hé%r,tfl vy 6hings gﬂ@yew@e&mln@em@rwm Q@Wd?as (Quercus
"Aerosols for delivery of therapeutic and diagnostic
agents to the respiratory tract,” in Critical Reviews
in Therapeutic Drug Carrier Systens, 6:273-313 (1990),
and in Mren, "Aerosol dosage- 51 - forns and
formulations,” in Aerosols in Medicine. Principles,
D agnosi s and Therapy, Mren, et al. Eds., Elsevier,
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suspensi ons, solutions or enmulsions in oily or aqueous
vehicles, and nmay contain formulatory agents such as
waeapesdisg, stabilizing and/ or dispersing agePtEUS2004/036240
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salicylic, p-toluene sul phonic, tartaric, citric,
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well as cyclooxygenase inhibitors, i.e., COX-1 and CO -2 inhibitors.

The oligonucleotides are also useful for redirecting an immune response from a Th2
immune response to a Thl immune response. This results in the production of a relatively
balanced Th1/Th2 environment. Redirection of an immune response from a Th2 to a Thl
immune response can be assessed by measuring the levels of cytokines produced in response
to the nucleic acid (e.g., by inducing monocytic cells and other cells to produce Thl
cytokines, including IFN-a). The redirection or rebalance of the immune response from a

Th2 to a Thl response is particularly useful for the treatment of asthma. For instance, an
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on day 3, liver |evels of QZ)N 611, 620, and 2429 were

ca. 45 15 28 12, and 150 15 ng/ kg, respectively.
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erwi se accunul ate. Exanpl’e 7 Physi cal
Cytaralgthe H&d 1 BadtispinysinpDangiralisindifl, Eawaogging phesphatesedivgy,

n 429... 6620
BtopospR P pT o Btk Braifityl GHLD Fatsmide. dydroxprs
(hydrokyébamide), o, Interferon Alfa-2a Alfa-2b Leuprohde acetate (LHRH-
(T*C?C?T*CUJ*T*T*T*T*CUJ*C? SEQ |
releasing fastoy enaled), EARPHIEFCLY, Michigrebaae HGl aitiggen Mustard),
t I I

o SR G LY SRy,
Procarl@i’ﬁneﬂﬁlo §tra}ptbyocﬁ1hjﬁla€)ox1fd% emrafd;)ﬂllhﬁgﬂlammj ’I@Me}ﬁaz Vimdasine
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ruc in structure i s believed
3622W9a$aﬂti-VE(m;rﬂeh@aer®X-é@lo rMDéCaM] MEWBI[ME-%B/HELIMMUNE-

1, CEARYE, Bieek earovied: Ta cnbBes 3k RS AL BRIy ondl

2 anda G BRRephhakan 45, reppiciorlthEBABSe M -FEK -2, MDX-
Lymp enpnstrat e ihatOPC cl ass ObNr\aega I'0gs of the invention

260, AN&ﬁnﬂbI SVIAR T Db AdnBMERIT AIBISMW IgmpuRA U-eEAa byt it is not
I not forminternol ecular conplexes in vitro at the
so limi Qﬁlncent rati on exam ned, whereas pal i ndrone-containing

Crifel caager b iheRdy be sélsqed fraintthé picap congidtinged BOF, Qugiidiotypic
i nternol ecular interactions. In vivo homever it.is

cancer|VeRainep, ERAY anligrscHMiatmelAnemaraesing. é\fI@Xu graglipgidg gpuiugate
Vaccm% rﬁé’réﬁlgg Q?\%@L Mwabt tL 9’5}@&21‘#; K on‘p exeoij %Eﬁﬁ FMUC -1),

‘avor ex or even er or
liposomIQHid)dypi@ VahapieeMethr&ypafptide gh‘ﬂegenmad@nes;‘ toxl/entegenohiccines,
C-cl ass of th tlo ALENTS, The
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of Formula I



Z[(Xi YIR) N(XYR)Icz] (S) N (N)...(N)(N) s

(MM)(N*)...(N) Z (Fornmula |I) wherein each of 2z, Z,
warasisoihdependent |y any sequence 0 to 12 nucPE€DUSZIEE036240
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| i nker or abasic dSpacer; 4%ach of and X is

i ndependently a nucl eot i de containing thymne, uracil,

adenine, or a 5-substituted uracil; each of a}\nd Yis
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complekBeinciad Maslkiciel dtagdogiarsdoligi a: stefil de. gpblaﬂedtaobf a hpmu (eg., a
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cationie Hpisle HirpsostA @ lingsompe). piargst a?ll w?gg'w%?%ag ag%‘i&e g. aligand

recom 958 oS ISR Bl Srrdred DA B RS vy sl

in vivo.to prevdht,sigatificat unddupling prioritp ulstemhbza@nnfbyah@ trgedcelbr However,
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the comploT Rt P ERGLIS TIPSR B s PO Bt B0 [t ﬁw |
ohgon&él@dtf@e]rs ref8EEinh RAGdnef foln, - N, and N #,
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erep R R S Qe BB e BEPE Bt B Pl
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Morrow et al., 1999); Microspheres (Gupta et al., 1998, Jones et al., 1996, Maloy et al., 1994,



backbone with at | east one stabilized internucleotide
i nkage. 9. The immunostinul atory nucleic acid
worelosowoes of claim 1, wherein internucl eotide PCTKSZPEE036240
of the oligonucleotide are all phosphorot hi oate
| i nkages. 10. The innunostgnulatory nucleic acid
mol ecul e of claim1, furth conprising a partially

e 30 L RS D B R R L
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i nunost i nul’atory nuclei ¢ ‘acid nol ecul claim,
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| ecul |
99 PRk LD O e FAef 5 L e e
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1995, GEASEH) 005 SAAMRBIERD ittt Dl Blhaf It B
deliverRéhities Irk Kho@h 1ﬁ1(HéldHU) 17. The i mrunost i nul at ory
nucl ei ¢ acid nol ecul e of clai 1, whereinis

Aba e ‘ehiertiveameunk siefers geaneeally ntﬁﬁ%@pwmwa%emy RUfEsignt to
realize Q%l%gréandd@‘égllc%fﬁét @o‘?%ﬁﬁmpl%re?fe@tﬁ@%@ﬁrﬁ%f aCpleast one

cer residue e | nmunost i nmul at ory
1mmunﬁ$tﬁhﬁatbr3aclng:bnndbemdd adlmifisteteli with amamigeinfor ihducing mucosal

ol i,gonucl eoti de includes at .l east nched
immunfl i RALROS Ao e 8 IeTaorme G604 R to an antigen
upon e{fﬁ{fshfe' t6 tl?ecdn@ig%’ lvierlag 110l agbahtFequitddrfol Bidugiagpy dtehidGm@tunity
ast one doubl'er unit, at l|east one trebler unit, or
is that anoﬂlré anscessan}é tojenulst te davelepment oAfe@ imeespese ta fegitigen upon

e

the varffis actéa compRuhdsandasdi ity dcoury sunlicis @Ioténajz,lrdlam lmoan}'aelablhty,
of claim, wherein the o|igonucleotide g
patlent|b@d3gtwe¢ghé spvegity of advsrse sidg- e% ectsyand prefeyyp @onge 0 a mlnlstratlon an

effectlve[}gc ?é C&Jgfg:?) yle ﬂee'gﬁ ﬂ'gﬁ e’&_t ﬁﬁb o %’i’érin {Vﬂc%:dr?ﬁs got cause
substarltial Joxidigraaid IyetZis entlmlyZef[e(cXV&to) tredt (¢ partﬁmylar(szbj]sct( &hy effective
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conditidbR b@fﬁ%ltﬁ‘:gfeﬂ dtﬁ§ ph@e8laMehGhmaRinbgalilalors eNRdrusRGtide being
non- nucl eotidi ¢ |inker or abasic dSpacer; each of and

adminixteresl the eliep efite sebjgetaonthe sevetitydel the ﬁtsaaSﬁ jon gonditaR. fane of
ordma]afrﬁiccli(lq tge gélggrﬁaﬁ%lﬁpgetg% % Jg}enlété'fégtrlw Aibdnt Pfé‘g&tlgular CpG
immur¥fiRglafiey oBgetuckbtiaishdRr atiperdantodehdrl therapegua agent wathout
a nmodi fied guanine; each of Nand N"' is independently
necessgﬁylgs\g@ugﬁwrmqn@tlpg nucl eoti des | ong which optionally
Cﬁ[ﬂi&c‘t a6 8f %Qoﬂl Lx?cﬁtdegdrfbeh RS fRMIRBSS bPlo@ﬁQﬁ:ﬁ%r’
non- nuc eot| IC er, an abasic |1nker

typical(ytiapge &om)abotit loap@;d th per aﬂmhlstramm twéich depmahngwﬂl thee
gl ycol —units, which ti onal lﬁ/ VI de?1 for 2
apphcegwg Qouldjaegglyen daily, wee , oy monthly an any ot

therebetween or as otherwise required. More typically mucosal or local doses range from

er amount of titne

about 1 mg to 500 mg per administration, and most typically from about 1 mg to 100 mg,
with 2 - 4 administrations being spaced days or weeks apart. More typically, immune

stimulant doses range from 10 pg to 100 mg per administration, and most typically 100 pg to



i nt ernucl eosi de |inkages; is any non-palindromc
sequence 1 to 10 nucleotides long or a non-nucleotidic
WO povke#2018n abasi c |inker (dSpacers), triethylBEEUS2004/036240
gl ycol units or hexaethyl ene glycol units; is a direct
or indirect 2°5'-, '5'-, '&-, 2°2"-, or 2'3'- |
i nternucl eosi de |inkage, or a non-nucleotidic |inker,
sai d non-nucl eotidi.c |inker comri si abasi c |ipket.s
10 me, m@;ﬂ&ﬁ@ P8 yreckly pdmptetiany| é%?ct fifes & the, SORmpHR Snfi}ﬁ‘éfh%ed
herein htethP ik for tid AlrhA8 oF idueing -an2nBgen-specdic-immune
%*é&g or é%f?}? I i nkage of mselélgence zcF;Jartﬁs%; eaglrr]nof N
responsg, whereinhe campbudds afe2i¢livered withiniagtigen/bimet ansthetshesapeutic

modi fi.ed_nu Lde wherejn basg-pairs with N o N .
agent apsgpieny 7 © i 60 s B Sh, BE ORIttt for Vccing
adjuvarR @8 &nPahé Stttk a?ﬁliéati@né,sana indré typilly 10 aen @00 @inkes higlies, and
an integer from2 to 10;- 67 - nis an _integer from2

most typisallp20 fo 1) times highaye Dosesrd the empoungp desgriped hgpein for
i nt.eger. f . . ! L i.Si :
prrc AT KR B’ PR ORI P i

ADCCot ﬁirlﬁlclﬂlfiing\mﬁ!frﬁgén §rleXifi¢ ifnur ré&pbngeSvierni the £pG o
immung T aROS SO 89 G T R el 1§ SROPREPE N Sope (i apeuti
o A e B e b
admini FEAEAEGTRich depchaBACETBEppiivatien could bs givSpdaity, wegBly, s monthly

conposition _conprising an i nosti nmul at | ei
and anyeiber #B9EE GF EM5hspbstNrop G3ras kT ise SUiRty MoRe Npwally (5

parente)raliéil%sé% fefajthie%dﬁtﬁ’?%s%s SREHERELabodr 1 mES 5 SPRHHARhiEMARINO AN

nucl el ¢ aci nol ecul e of claim1 or claim?23, wherein

most typfoxlly fiRi) abdug Xmg R 1 g0t} 2 ¢ & aimirssTROCADSTOEAceEdRysT weeks

1 19 JCGI CGA (SEQ I D NGO 34) ... 28. :
apart. wm?&ﬁ%&v&@%wr?ﬁ%fﬁ BPEnH IO URE Py Spsipy o gpedima
range ¢F15&b 10280 tfﬁﬂz@'h%h@r #hah (he t¥p#dal ddded des@itedabbvd.S ) g is

TCGCGACGTT ( SE

ID NO 26) or TCGCGTCGTT. (SEQ I D
Nfor 68y cormpounttidesdrivad hersit tha tharaneyticaliy| atfeetiyegrpount can be

s TLESE i ot 1 s A oS N
detem%&mmﬁﬁggét&gg dﬂ:;eémﬂaiugmmmT}( IBEQ bedn Neted )in
i e R R G 58

. a I[I)d . 5 . R .
i D o SRR SR . 188 b i

vaccindanf)posESTHIGAOGIGEAOBaBE BEDIkdiM@arenyeral administration. The

applie %?T%&ggbésgg gn ltl% re aiti%@oioa%%ﬁ‘%%ot&?&%fl e

administered compound. Adjusting the dose to achieve maximal efficacy based on the

methods described above and other methods as are well-known in the art is well within the
capabilities of the ordinarily skilled artisan.

The formulations of the invention are administered in pharmaceutically acceptable
solutions, which may routinely contain pharmaceutically acceptable concentrations of salt,
buffering agents, preservatives, compatible carriers, adjuvants, and optionally other
therapeutic ingredients.

For use in therapy, an effective amount of the CpG immunostimulatory

oligonucleotide and/or other therapeutics can be administered to a subject by any mode that



TAATALLTATTA (SEQ I D NO 15), TAATATCCATTA (SEQ I D
NG 16), or TAATATTTATTA (SEQ ID NGO 7), wherein L is
wael3paoe018 30. The i munosti nul at ory nucl ei ¢ acPdI/US2004/036240

nol ecule of claim, wherein (N) . . .(N)(N) S (N
J(N)...(N) conprises a sgguence GGCGCGCTGCCG(SEQID
NO 13). . The inmmunostinul”atory nucleic acid nolecule

delivery B QPPN SO LB RO BESR BT PG T, A4 nserng

the ph%%@a@%@%h%% gqgﬂ?tégg)nag be accomplished by any means

known Tmé@ﬂﬂ%émmer(eﬁEozutbmmmstr@ﬁloﬁrltl@&l@@bm@}ﬂﬂted to

oral, pef e g PR et o dn B 6k Rl

1ntranagéq:§ﬁgﬁ:ﬂ— L A k&G kA8 dn 6 1arDv AN a3, /And rectal.
LAC(XI:GLLLT(I:CG SEQ | ) 38)

‘Fg(;rmt;rdm e}, @p@)rgg)mostlmulatory

ohgonuf:%gg JuRY: W}Eﬁg%wmggﬂé@fomulawd readily by

combinltgFhead Vel daEsuad (B Wit Ghartriaketi cal liNat oéPlable carriers well known in

TCGTCGTTTTCAATATTTATTG SE I D NG,
the art. TWW@M ( hlegnmnglz}o be formulated as tablets, pills,

dragee%g%@Wr&§§%ﬂe%lm aft) the 1iRE, for oral ingestion

by a subjeGROGE TRAEAA PARTabd T a] ﬁEp@rlaﬁDrN@oBm)al use can be obtained as solid

exc1p1e?b@?&a[a:-TTT TATCCA ahs %@E% }mg&% e]ingftﬁre of.granules,

after ad&%@ﬁﬁtﬁble%ﬁxﬂfgfl@s TSRS td Hbtbﬁtt%lyts dY dtagk€ caes. dSultable
molecul e of cI aim1l, conpr I sing a_ seguence

excipieNSEH6G & $URELS, mglqd@ggl@ytosqg,gucrwﬁe mannitol, or

ot SSRGS 8B, BB hel BB o gorn

potato B{@lcﬁ7éel;latﬁ§ gurhhteaglatanitt) @sdthyhebitlosey hykﬂrokmropﬂmathyl -cellulose,
sodiur] eaghasymplesiiope A PO BRI R o UV Gl e
dlSlnteélﬁﬁ%;E%‘%}@lég} E%%é‘%%f‘ gs %h-E*CTos-E*lH(@a Eol%ﬁy%ﬁf&ﬁcﬁne agar, or

alglmcca*cﬁ*ﬁawammadfsﬁtmsasm @I’g(ﬁa@* O @topally Gerd-fomggtipnsmay
also belc\glo @né @d%%n%%) f%rg;for neutral;zu;?g g:cef%q&&}d%o,ndg Qfis 9 %a%be

administeN@ witlout any Catribes. * * ¥ * * * * * (SEQ 1D NO 45),

Dragee cores are provided with suitable coatings. For this purpose, concentrated

sugar solutions may be used, which may optionally contain gum arabic, talc, polyvinyl
pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer solutions,
and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be added to the
tablets or dragee coatings for identification or to characterize different combinations of active
compound doses.

Pharmaceutical preparations which can be used orally include push-fit capsules made
of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol
or sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler
such as lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate

and, optionally, stabilizers. In soft capsules, the active compounds may be dissolved or



*RFLAACGECGCGLLFL*T*G C CG (SEQ ID NO 38), c
*c*c *GC"GGEL L*CC-G C C-G (SEQ I D NO 54), NGO 55),

W@ SEQIMNC 39), (SEQ ID NGO 52), c c € C C C CPCI/TSI¢036240
c* IDNO59), T"CGEGT*C GT*T*T*T
T*AAFT*AT*T*T*A*T*T A (S DND59) c*C_ccc
C*C-A*A*T*A T T*T*A T*T*G (SEQ I D NO 50), T*C"GT

suspen@@%ﬁ‘éiéﬁg&;?éﬁég Bt S s iy on YO By epe
glycol ,ng aggﬁ/)%h *ﬁéy]rvgisoli‘&;i % %ﬁfeg %@%ﬁer%ﬁﬁ%dcfor &) (31

admlnl@&ﬂi‘dh*maﬁaﬂw Aedse@ Sudh nf@OPlkrs M\@ begh DvdlI*ctafméd/inlt’he)am All

s e i By P QB o
GHABRSS] RABAEMY206n, ¥hOcdnRIsTRAY n?ég%l@l R RSOAbER or lozenges

j a] sai pogdsoqd s pile s GaS) ON a OaS) a as) (Sz
formulhigd imenvientiongt yraAY* v* 0* 0 | o*o*v o o*i '(1Z NQ as)

G G B P SRk S TS ) i, SRy he

bronchi addl nokd fatdculaBoRe BYaREE oSiRWdERmgputin®stamiiud inhalation
j 91 S9i pot[dsoi[ds puBs s CIl I I | 1'(8ON a

devicegy §)e corgpounds may/be dglivereggin th%@mqﬁﬁﬁﬁ@gqu%ﬂpgtyd?r?emagon from

I, f cl
pressulq%ﬂ L}%ngse &%%ggﬁk% W r‘hﬁ '\% u\,gg b#h %ﬂablé:%ﬂaﬁ %
d1ch1016d(ﬂ‘tﬁf@’iéﬂiﬁeﬁ?ﬁhﬁﬁl@fr@h@h@ﬁ@ldhmm’@raﬂyqroahahel, carbon dioxide

or other sultaga)le gas. In the case of a pressurized aerosol, the dosage unit may be determined

by providing a valve to deliver a metered amount. An inhalation apparatus may be used to
deliver the compounds to a subject. An inhalation apparatus, as used herein, is any device for
administering an aerosol, such as dry powdered form of the compounds. This type of
equipment is well known in the art and has been described in detail, such as that description
found in Remington: The Science and Practice of Pharmacy, 19" Edition, 1995, Mac
Publishing Company, Easton, Pennsylvania, pages 1676-1692. Many U.S. patents also
describe inhalation devices, such as U.S. Pat. No. 6,116,237.

“Powder” as used herein refers to a composition that consists of finely dispersed solid
particles. Preferably the compounds are relatively free flowing and capable of being
dispersed in an inhalation device and subsequently inhaled by a subject so that the
compounds reach the lungs to permit penetration into the alveoli. A “dry powder” refers to a
powder composition that has a moisture content such that the particles are readily dispersible
in an inhalation device to form an aerosol. The moisture content is generally below about
10% by weight (% w) water, and in some embodiments is below about 5% w and preferably
less than about 3% w. The powder may be formulated with polymers or optionally may be
formulated with other materials such as liposomes, albumin and/or other carriers.

Aerosol dosage and delivery systems may be selected for a particular therapeutic
application by one of skill in the art, such as described, for example in Gonda, I. “Aerosols
for delivery of therapeutic and diagnostic’ agents to the respiratory tract,” in Critical Reviews

in Therapeutic Drug Carrier Systems, 6:273-313 (1990), and in Moren, “Aerosol dosage



wherein i s phosphorothioate and _ i s phosphodiester.
39. The imunostinmul atory nucleic acid nol ecul e of
W@ b@s0u2b18 conpri sing a sequence T*C*G*CJ *A* CERTTUI2004/036240
FFGECEFC *CT*EGCC"G NO 27), wherein * is
phosphor ot hi oate and _ is_gﬁqsphodiester. 40. The
i mmunosti mul atory nucl eic id nolecule of claim,
conpri sing a,sequence,c en from, . )
forms G Rl B RS e e B oinicn Disgcsisand Themoy:
MorenVe! A8 Eds. TEGe@d A @it 95" A GG C G T*C GC G C
CG (SEQ | NO 47), and
THe mpagndy, hen iy desiebie-odeli Gr Thead G sRBEchIBE@udybe formulated

4 in.*.i.s phosphorothioate.and is . |
for pas SR B b GEIOR by 1R B G il i S onémions nfasion.
Formubatioas tdrénjettidl @aybe poeitéd Biudgt RsteTEAN eéﬂc.’g.?in ampoules or in
. JPPCET*CETFT*T*T"A CGEGGCGT C"Gr"'r’f C C"(g ( SEQ

multi- %R@qtgﬁers,wgh@p@dd@d MRS o he eempositiehs maystake such forms as

i 2 j it atory nucleic acid
s RAFER RO ey En 10 PO UL AL B
agentstsheh & sugoamdvige sthbitieing sind/os dispdrsibpbeehter nodi fi ed

ri ne or, rimdine.. 4 . The inmunostinmul atory
focUigfl formlenaps orgrarenisirkAdgnisymagremelugn adueous solutions
of the 398 Cbiapb@&sRY Watdr SbRSId Sr:d. @%ailtfahal&-sﬁﬂkﬁéihﬁ%ﬁﬂe active
pyrimdine. 44. The i munosti nul atory nuclelc acid

compogpfssnay be pepatied iasraprzopridte pity mjddion Sulpshsions elifabileilipephilic

' 7-substituted purine.- 72 - .45 The
sobvend s SeiE(es MSEIRY Bl 1ch & s i et Miepzae sptes, suchas
ethyl oldaey itriglyberides paitlipobdRek. X queB e fnfeRf ol WispBRsits may contain

pyrimdine is selected fromthe group consisting of
substasgeg whidh ipgreass the viseasie of the-sysnensipn.puel a yaddsn weboxymethyl

< i c S| o -cvyt 0S) ne .
ol 41D S e e
stabilizeyst arsigests avadhoigsrendetthe selnbiitysefdhd cargpamdt ealovand the

il . i vati hym derivati ,
prepm#{og‘g’gfﬁj&wq%@%%g%g’i&%qrg?? ; u bg tr : Yﬁt Ie\é e; uani ne,
Inidoazsel, aelild Withuda Rl Be i pOGaFoltn A5 RoBH AR with o

_ . hypoxant hine, N2-substituted guahin
suitablg velh¢lace 8. stetileylyrapendectvriterz béfofedyss- d] pyri ni di ne- 2, 7-d
i G- di_am nopyr jne -am nopuri ne, purine,.
HGPuPodiof IREH Ll ol b areralemrgaiganpach as
supposiouestortrblefiiitdtichis, 4@, collidinin Retibhal lsabYsitoy Hab& stich as
acid nol ecule of claim42, erein the substitfuted or
cocoa hyligr p5 @herlyssridesr pyrimidine is selected fromthe
. i bl . c_
95 QURSIEAS o o HERLA OB gy
formul&ed adodendt psipamtion- Bydr lony actitedfdimelations may be formulated with

i G b RS i RO b S Sl g et
oil) or HHRENANYE RYirR; & deYPMingty sATHIE YeriMMivEL, *fbéﬂ_ ;ﬁi@?& a8 sparjngly

N, N - propyl ene cytosine, phenoxazi ne, 0- ur acil
solublesalyr ono- uraci |, 5-bronovinyl -uracil, 4-thio-uracil,

Zﬂ{\f ﬁ%%a}ggn\]ﬁ%@ &gnéousgg)trn? Eﬁ? %rlbaytl{ h @ﬁ(%le%q%gt%bltehsbﬁctl g¥ g]el r}‘)‘ﬁése carriers
or excipiente.aERanipleCar Sh @hitienybrgntaniones indadEBitir nGUARKGE o calcium

N6- net hyl - adeni ne, 8- oxo-adeni ne, -hydroxyguani ne, an
Carbomé@nk?ﬁn&%‘é @B?ﬁpﬁé‘ﬁe» YRYIous Regar siarrbst icpililaseodeyivativdse pdatirg jadd
o i . wherein the substituted or
plynw%%%???égd %%?%gégb%§§?inidine is selected fromthe

group consisting of a universal base, an aromatic ring

system an aromatic ring system and a hydrogen atom

(dSpacer). 48. The inmunostinmul atory nucl eic acid

nol ecul e of claim42, wherein the substituted or

nodi fied purine or pyrimdine is selected fromthe

group consisting of 4-methyl-indole, 5- nitro-indole,

3-nitropyrrole, P-base, and K-base, benzi m dazol e,

di chl or o- benzi m dazol e, 1-

o o ~ I T L e . o

L,



49. The i munosti nmul atory nucleic acid nol ecul e of

claiml1, wherein any of N, S, X, or Z is substituted
wWby008/042838 due sel ected fromthe group consi stiPQr/o$2004/036240

C6- C30 al kyl chain, bile acids, cholic acid,

taurocholic acid, deoxycho te, cholesterol, oleyl

litocholic acid, oleoyl cholenic acid, glycollplds

phosphollplds p |ngoI|p|ds |sopren0|ds st er oi.ds,
Sritate hguid o7 305 Pharmapestical PEgnetAtNdATRGATE, oR EFRIRPIS, Adueous or
saline sO1R#{d fw’s‘ f(ﬁ'tlﬁgglitﬁ;nt Mncﬁ'sérg:%psufa%c%] ¥n@fchflad! &fa?ed onto microscopic
triglyceri pyrenes, por phyrins, Texaphyri ne,
gold paaiikdes nomtaimed aclipaomes, nehulabdmerasolmmllets fof iropleatstien mfo the

T - , i i,n, tyl
skin, of LU SEAFRPPIEF 1o STBET Bp eI oty e
compogﬁ&% alWﬁBluﬂ@ g%ﬁle%wd@ﬁ’sa&b% @Me&e&é@l]z@s (ljﬁlﬁﬁé?)'aﬁﬁsules
dye, psoral en, and | bupr of en.

SuPPOSltmmn smlpmmlmrgs, mmrém@s,acémnsadm@é ar ére@@wﬁ@n%wﬁlg pl(oal)acted

ctese S N AL O TR M AL s

such as disifRERinky bided, coating bgdis, Svelding ugdtits) dybriRants, ﬂamngs; e,

Dis not C, each of and |ndependeBﬁLy IS g g i mdi ne,
sweeteperts g1 splubiizerg aic qysiomaal used Ay doscriperbipypy dh hamecpudical
compo?lﬂansﬁg Usithbe g) i he ﬁaas\%?le%pcgg}r ?31 V%r}?’sys?eﬂg tP%E HibRat dedRw of

nverted -repeat capable © orn1n hai rpin or
methodstfendlnug pelverycdenlanges & @990y Iidrnae 842: dﬁi‘ﬂ-B 3;,| wiigicly is incorporated

GC-rich stem2 to 6 consecutive base pairs |ong, and
herein By r4fgrg8¢e- one unmat ched or ni smat ched base; and (c) a

Fﬁ%t pp'@o irﬁnﬁhéﬁirﬁdlitﬁﬂr &%@K&%&ld@@% b@dﬂeuﬁbtﬂe@ﬂﬁfapems

di ester b Il i nkage

and/or amtgms: malyrhm aainomytemdmee pe(ngal) @r mﬂhe &meofsr pharmpeguloally

ceep 5T A LR SPGB By, o

non-ph@fmé‘de@héﬁll@%ccéﬁ’ﬂﬁcﬂ@ Balltstnli@ cﬁﬁvémahlysheamed ® Prepmn phamiacegically
base pairs | ong The |nnunost|nﬂﬁgtor nucl ei

acceptahi¢ @plmllwééqﬁ &ush S%ltsanﬁv% but,gre nat im Ous? EWP?Fé ﬁﬁoﬁ‘sﬂ’e
h

o SRS RSBt Ay S g g, e e

sahcylibhp-ﬁdumet fubpHeBic, tarfarie abimic) meﬁan@mépimmm \‘f@rrbasmalpamr syiccinic,

[ nosti mul at o nucl.ei ¢ _aci
s ng o LD el o S50 Tfs 88t B FRGEEYbEtane
metal (g}aa?l@ahfﬁ@ lehith Iséjlfégsuchﬁél sodif; ﬁ)oﬁb@mmﬁﬂnfﬁdltﬁbpw carboxylic
nucl el c acid nol ecule of claim50, wherein the GCrich
acid gretiipm conpri ses at |least 2 G C base pairs. 57. The

I
TEABRSN 20t G et RLESH .80 P47 e 8d nd o
salt (1-!3% 8v); Bric 4di€ andasHMO®!3- Irﬂ?/«awm)yarﬂtphloeplmrlammﬂ amilaesaln (@8-2%
any one of clains 50-57, vvhe one

Wiv). §Wﬁﬁiﬂ%m$%¢tl‘f?ﬁ énphiderhepzaloninm & brlgstég]g%é 035wy
chloro!\?ﬁgi'ﬂmé% cﬂg’ O%RJ aﬁ%%hse('[oabl 25%539 b?&ﬁ& HirRfro§d130. m)zﬁ@,oz% Wiv).

par I ze ackbone conpri sing
dfhd }ﬂﬂ&hammeczpimombﬂdoMethe ﬁlVelmD@-c@ntalm akelffiectiva amiount of a

conpr i Se ralidt othloate
CoG i RRBpHEREgE BLe iSOl se RO De orpth Giegepeuti
agents%ﬁbﬁ‘él}%/ iB6luded B L5HakA a&ﬁtl&il? abl%ﬁh@t NThderh' end
has a sSequence provi ded as

TTTAh&?S)E& | D NO 41).
pharmgceutiqily-aqeapiabls cprier me@mswrmé negre co@pei wlordiqygd filler,

d11uenfs Qr gp%aggul?ﬁgpé EL?) %g gvlbch %@‘luﬁa?oﬁé‘%d? %hfnﬂﬁstgdﬁgﬁgg a human or other

ase sequence provi
vertebffEHTaelGTIHGerm carrier denotes an organic or inorganic ingredient, natural or



(SEQ ID NG 19). 62. The imrunostinmulatory nucleic acid
nmol ecul e of claim50, wherein the 3 end term nating

WO pooaf4ioms/ert ed repeat has a base sequence pr oRCTHES208$036240
CGGECGTCGIGCCG (SEQ ID NO9). 6 . An imunostinul atory

nucl eic acid having a bas_e5 sequence provided as
TCGTCGT TTTACGGCGCCGTGCCG (%EQ ID NG 43). 64. An

immunostinmul atory nucl] eic acid having.a hase sequen
synthetly Wb QURILE POBTIER PGS eoBy e G e BPRes gy [he
componERts of e ﬂﬂnhé@ﬁﬁ@ﬁ%&b@lﬂéiﬁ&ﬂ MsdWE c&p bl vidpadnitfingled with

Base seq%ence provi ded as wherein represents .
the compoasdrhefrthd triesatt énvientier, and iwithteackeothen kmgmaarad such that there is

N T e P e e
sequence provided as * ¢ Gc_G=i=* NO43), wherein *

represents phosphorothi oate internucleotide |i nkaﬁ]e )
Zhd presenspnvestinn & fyrbergHuwateshbsr the feliewing Fegpplge which in no

|l i.nkage. .67. j timul atory nucleic acid having
way shoi1 8 Sonswmed ﬁ@gﬂ&%‘ﬁl‘%& as T GG T*CGTT

T*T*A*CGFGC GCCGT*GCC G (SEQ ID NO 43),

wherei n represents phosphar joate internucleotide

| i nkage and _ repr esenmgégﬁodi ester

i nternucl eotide |inkageg,88y.An | munostimul atory

nucl ei ¢ acid having a base 'sequence provi ded as _
CTC IS SODNCA KB gsTTndihide IKNCoSe e Gorctet BuB@anTGRE AcHan; BEiro

I D NO 43), wherein * t h t hi oat .
s R
vitro follr Eﬁnel?{] %)lsi' i ﬁ%’%ﬂilﬂﬁlatlé 2B eriBReral bI¥EE floRBmERAP ELI B (PBM(D)f to

atory nucleic acid nolecule of any one o
secrete@ TBIN £ arkdt ©8tiantata HIEKROB gelts, s@bly transfeatederdthuiuingal TLRY and NF-

conposi tion conprising an imunostinmul atory nucleic
KB repaut¢IPoRBrust P dempnyigie 'gln%9 SEng s 1-68 and a
ceul) ' % Blled f;
i ucr{?erlfg 5{1{9%%6 ﬁoﬁfgfogélﬁlg &‘{%ﬁ{%ﬂt,e@ermany), AndRERAYnfr8Ned for

expressi on,

identit ROpirky by Coteyt Bizimaguticd @rhbld dhatgenfodd, Gexpamds HYNs were
dilutedt—j% gﬁ@s;p'}:)g{egu%gre%? B _%g@%l qr{&n%%}y r’ é@g gtﬁlli.?ﬁlr# -@gb? ﬁﬁ{j%izuntyons
were c@ﬁi@& %ﬁtsﬁs%% ;%fro%éfpﬁeé febkents - TebhODIeindRAe @ thedbBdWing:

erein the'type |IFN

IS an interferon al pha (IFN-a). -
76 - 73. A nmethod for inducing ganmma interferon

(IEN' *e r*i**’* LQ* K jkg l :

128 b SRR OB G GRS A BETTDNOHS)

611 NyeLeala+eai-g+pir+anycaneofcoaigra+d+*@8:Gi n (SQ ID NO:43)
effective anount to 1 nduce expressi on of |

EN-g.
614  mERBHITFOIC AEPIVRIA A S RET G al G /T P ¢ NKf%@IP,%:‘@?
620 f%ﬁ%@’tﬁ%ﬁaﬁﬂr@ﬂmy%g%@c%c@ &+6idca)  (SEQ ID NO:43)

tlel c acid of any one of clains
331  1-B8rcinGesr@GHECHE B Garmiat GHaTEEHA* 0t e t KBEQEDIEDI27)

75. A nethod for treating an infecti CONpEAS _
332 adWEHPS B TRECTR T ﬁﬁ]“‘é‘%t*c *g\gi*%a*gﬁé% - OTBEGIb¥0:30)
333 deMekoRi BEs RAGHPHeE Id+@RCc R Cl (IBASId-aHd at OFEQUDINOLS)

acid of Tany one of clains 1-68, in an effective_anpunt
334t OCCHEWL GOA*QPIOETENE_QBECIGIBERIT*61G*C16*C The (WBRHBING29)

claim7 er.ei subj.ec L~dS at  &d .
335 de%gr%fﬁiﬁawnaﬁh‘&g{éﬁggn%gs%r& ?f%% Ca Gf/i r al(’SEéliDthOBO)
336 baptesi@b, Tioogpr-ocrpar@stidc rrdseecion.  (SEQ ID NO:30)
337 T*C*G*C*G_A*C*G*T*T*C_G*G*C*G*C_G*T*C*G*C*C*G (SEQ ID NO:28)
338 T*C*G*C*G_A*C*G*T*T*C_G*G*C*G*G*C_T*C*G*C*C*G (SEQ ID NO:29)




77. The nethod of claim 75, wherein the subject has or
is at risk of developing a viral infection with a
W@ 20088400sen from hepatitis B virus (HBV), hepel/U51084/@36240
virus (HCV), cytonegal OVI rus (CW), Epstein-Barr virus
(EBV), papillomavirus, rr? I mmunodefi ci ency virus
(H'V), or herpes si rrpl ex v us (HSV). 78. The net hod
of claim75, wherein the subject has or is at risk of
339 JEVIQETFGtA*E GHETIG CAC*G R 6L TR GACTH Ga spEri@4Dy0:28)
b Q { k@egrkkSieri a
340 DRELAI L b“&%% Gt %gbﬁgi{ﬂf@ggt ?hﬁglzaén%e SEtg ID NO:29)
341 CQROHAHCOGH T*CEGAIFT'S) | Gg@acdmmlcwm*mg*a*a a s(&E@dD NO:31)
having or at risk of developing an allergi @ﬁﬁﬂﬁggﬁg
342 A MGG SR LRI TAT 6rG™ ﬁ"i?ékIGe?cc—&Q@ 61C8ny o
343 1T6§*G*k:%a1uceéﬁ@?¢d BEQATRUB G A EROT P (gmp NO81)
allergic tondition. . The nethod of claim?7
344  WTeCsH0*6 e Cab i BT _ G*GW@*GTM*@’@*@M*& gi c (SEQHRANOE2)
A nmethod for treating cancer, conprising- 77 -
adm nistering to a subject haV| ng or at risk of

whereli%!@\/;—%bfe@érmgp fpﬁ@ﬁﬂﬁbatéﬁnkiﬁ@uémﬁt fdpwsait@pyospu@dhester I&Lklage CpG
any one of clai n an effective anmou

ODN 2006 aiIC&TC&E%B@T@ﬁaTJJ&EGTﬁ SEQ R NS RbusvRsedios ppositive
b I [
controlS%F n%!\cﬁ%aﬁ&[‘f?ac Ids8 C%@]?RI 7;)I gglndefs 2ang:r bone

(TCG’[@@TETTCGG@@G@%@@@I $EQ IDNO BB waysded s a@nsnaw control for
breast cancer, cervical cancer, chorj

[FN-a dpdscent SRCEEEPN GG AGonEad CERAGOTE SRk B

Wwas usgcgas %ngga%ltvle\égntﬁ}ﬁt em endonetrial cancer, esophageal

€ye cancer, cancer of the head and neck,
JRgiphe@l BROE ®uffy Icﬂzitrpﬁie@patidne fioal heaBbyp hmbmndlfeﬂabyluman donors

were obieart o&x%’éﬁiﬁgﬁﬁ o the VRGP Bo G tany) A5 from
these, P8 dr}ﬁ& 'E%ntrﬁsﬁéa‘i‘l@ﬁ@er IYS1-PRBaquR g BIgRk) A The Phisified

ora an ovarian cancer, pancreatic cancer,
PBMpralstrasmspﬂmlnd & RPM=It1|6|4© bllase orediun [RBibYGryaenrRdeEm)

rect a e anc rof )
suppleigyeiegny e st e aaka epmef P ienih (R SupEaR.s 8 R%% i
heat-n{a%ﬁ&dtsdlirés £ A\ BLglulaRMASIBlo WAMERES), LU nflpefitilti@fand 100 pg/ml

cancer of i he uri nary syst em or ot her carci nomas and

streptomayciio (fasitrogen, mmxﬁ@ma@m claim, wherein the cancer

r sensitj ve 15 eat
af@%éﬁg wgfe segcilecf { Wt poun ntfo%orn‘gﬂ)ﬂé{éé gﬁ]& {\?&ggﬁe[etgdqnfor 48 hours
with OTRQ6€ theS®ASdntdaMbnst 3 1i1d16ﬁé([fﬁm hwhidifiddRhebatos atBiif€e rCulture
fromhairy cell |eukem a, chronic el o

supernatanksewers, collerteshand i§ nqt used fmmediniehy S0zeR 4 ﬁri@yé upfjeegiged-

[]i I
R b TP R R R ke 5 0 R ABTRSink R
immucoienPiRay (EMSF\?H@VGI@J&ILfsmgﬁsorrmﬁwiaktﬁhvaﬂﬂylblplaaﬂbcaheso(Alems

col on carci noma an mmnoi(gl mul at o

GmbFh Giiibas 2 4eHanasy)- a(ﬁlyNo#?@ %$1 268 and B0 TiHe {Rate sk BRGC from
four d@% aﬁs'a%ﬂblg RIMHDNY1 4455 té{ie& AP dtn e diff@l‘éht &hors.

an 1 munostinul atory nucleic acid of any
ofebbf travisfrictes HEIGBOF aulls meerlifoae humen JLRY rapetics gaemassior
use in treatment of an all conditio - 34,
expresgad i THRASS ORI B e BT SEn PPty GoTe vpe
incuba%%m dpi8 erQ%P %W@&tﬂtﬁmﬁfﬁeﬁ n'i%@h@ﬂ nEﬁEh da®d pdiaewhd\done in
eat nent o ergi ¢ ast hnma. .
triplichtemdletls twenallysedoand assayieédifer rapdrter eeneaaWVﬁYmeS@mukaltlan irglices were

e e S5 Gl R AL SEREH y $a8bgpcon.
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<120> C- CLASS OLI GONUCLECTI DE ANALOGS W TH ENHANCED

| MMUNGCSTI MULATORY POTENCY <130> C1041. 70034W000 <150>
WOD0604916, 913 <151> 2003- 10- 30 <160> 69 <170>PECHUSIWH/086240

version 3.2 <210> 1 <211> 12 <212> DNA <213>

Artificial sequence <220> §%23> Synt heti c

ol i gonucl eoti de <400> 1 caatatttat tg 12 <210> 2 <211>

B S ST A o
can3H0, 54 ag 5 A R AR e ghonomon

typical F GHEDF@E at£ Gorledntralibi o4 M1 The hthow@tloTIFNPAI22 &by these
Artificial sequence <220> - 1 -<223> Synthetic

ODN signifigantly exeseidetbthe 400untofd ey é@;@xp@d @y;’ghg saupe gongpatrgtion of
ODN 2006 7 19%. T 2¥ins&d thae AL dhdiGdR3 35 SHCAEL334 induced
significant amounts of TLR9 signaling activity (typically with a stimulation index of ca. 15)
when present at a concentration of 10 uM. The amount of TLR9 signaling activity induced
by these ODN was about half the TLR9 signaling activity induced by the same concentration
of ODN 2006. Essentially the same results were observed for ODN 128 and 335-344.

FIG. 2 shows that C-class ODN 611, 614, and 620 induced even greater amounts of
IFN-o. (ca. 3000-4000 pg/ml typical) when present at a concentration of 1 uM. The amount
of IFN-o induced by these ODN significantly exceeded the amount of IFN-o induced by the
same concentration of ODN 2006 or 1982. FIG. 2 also shows that C-class ODN 611, 614,
and 620 induced significant amounts of TLR9 signaling activity (typically with a stimulation
index of ca. 10-20) when present at a concentration of 10 pM. The amount of TLR9
signaling activity induced by these ODN was again about half the TLR9 signaling activity
induced by the same concentration of ODN 2006.

ODNis 611 (SEQ ID NO:43), 614 (SEQ ID NO:43), and 620 (SEQ ID NO:43) were
also compared with ODN 2429 (one of the original palindrome-containing C-class
oligonucleotides described). These new C-class ODN showed higher activity in the human
TLR9 assay, while induction of IFN-a was similar to ODN 2429 (FIG. 3).

Taken together, the results of these experiments demonstrate that C-Class ODN
analogs of the invention effectively induce IFN-a. secretion and human TLR9 activity in

vitro.

Example 2
Additional C-Class ODN Analogs Induce IFN-o Secretion In Vitro
In this series of experiments, additional C-class ODN analogs of the invention were
tested in vitro for their ability to induce IFN-a secretion. The C-class ODN analogs in these

experiments were characterized in part by the presence of AT-rich interrupted inverted



<220> <223> Synthetic oligonucl eotide <220> <221>
nodi fi ed _base <222> (6)..(7) <223> abasic nucl eoti de
WE2060420221> mi sc_feature <222> (6)..(7) <223>PCI/US2084/036240

C, g, or t <400> 5 cggcgnncgc g 12 <210> <211> 13

<212> DNA <213> Artificial ;sequence <220> <223>

SyntheEi; ol i gonucl eoti de”£220> <221> nodi fi ed_base

<222> (6)..(8) <223> abasic nucl eotide <220> <221 ,
repeat&ﬁrsbd_th%a%?rgeéﬁzﬁ@‘r%? ! l.ncJSI)teCErfE%%s FOIYNINE dRpager f‘i?}?dUFS in place
ofcmmﬁ%%@ﬁdi?sggﬁﬁﬂ&ﬁhﬂe§Cg 13 <210> 7 <211> 14 <212> DNA

< > tificlal sequence <220> <223> nt hetic

dDDYowere lobtainedes-in Bxamplz(d> FezP@BNnndiutipd the faldesviag 2>

(7)..(8) <223> abasic nucl eotide <220> <221>

m sc_feature <222> (7)..(8) <223>nis a c, g, or t

645  <APEASHGAT*C_G*THT*THTHT*A*A*T*A*THT*T*A*T*T*A SEQ ID NO:59
646 T*C*G*T*C_G*T*T*T*T*C*A*A¥T*A*T*T*T*A*T*T*G SEQ ID NO:50
647 T*CH*G*T*C_GHT*THT*T*T*A*A*T*A*T*C*C*A*T*T*A SEQ ID NO:58
649 T*C*G*T*C_G*T*T*T*T*A*C*G*G*C*G*L*¥L*L*T*G*C*C*G SEQ ID NO:45
650 T*C*G*T*C_G*T*T*L*L*A*C*G*G*C*G*L*L*L*T*G*C*C*G SEQ ID NO:38

651 T*C*G*T*C_G*T*T*T*T*C*G*G*C*G*G*L*L*C*C*G*C*C*G SEQ ID NO:54

wherein * represents phosphorothioate internucleotide linkage, _ represents phosphodiester
internucleotide linkage, and L represents dSpacer.

Human PBMC were obtained and treated in a manner analogous to Example 1.

Amounts of IFN-o. in the supernatants were assessed using an enzyme-linked
immunosorbent assay (ELISA) in a manner analogous to Example 1.

Results. C-class ODN 645, 646, and 647, characterized in part by the presence of AT-
rich interrupted inverted repeats, induced moderate amounts of IFN-a (ca. 1200-1500 pg/ml
typical) when present at a concentration of 1 pM. The amount of IFN-o induced by these
ODN significantly exceeded the amount of IFN-c. induced by the same concentration of
ODN 2006 or 1982. C-class ODN 649, 650, and 651, characterized in part by the presence of
interrupted inverted repeats containing dSpacer residues, induced large amounts of IFN-o
(ca. 2000-2500 pg/ml typical) when present at a concentration of 1 uM. The amount of IFN-
o induced by these ODN significantly exceeded the amount of IFN-o. induced by the same
concentration of ODN 2006 or 1982.

Taken together, the results of these experiments demonstrate that C-Class ODN
analogs of the invention, characterized in part by the presence of AT-rich interrupted inverted
repeats or by the presence of interrupted inverted repeats containing dSpacer residues in place

of conventional nucleotide residues, effectively induce IFN-a secretion in vitro.



cggcggnncc gccg 14 <210> 8 <211> 14 <212> DNA <213>

Artificial sequence <220> <223> Synthetic
w@biogomees eot i de <400> 8 cggcgtcgcc gccg 14 <2ROEUS2004/036240

<211> 13 <212> DNA <213> Artificial sequence <220>

<223> Synthetic oligonucl eatsi de <400> 9 cggcgtcgtg ccg

13 <210> 10 <211> 15 <2125 DNA <213> Artifici al

sequence <220> <223> Synt hetic_ol i gonucl eoti de <400>

10 cgt cgacggg acggg 15 <Bwlai <211> 15 <212> DNA

[

/.la’dztzof%I gonucsﬁ l*t)]y (jﬁll Zoi@%ﬁ%?ﬁﬁ@eica%%é%iag%ﬂé%%@ Activity In Vitro
BB stdesdlekperlineni? 12-2]dINADIRdBito Ardf itlid invaltionetre tested in
<220> <223> Synthetic oligonucl eotide <400> 12

vitro fepileiyebidigy tecttivpulate duwan & G ta:sepyeted) FN-a and to stimulate HEK293

cells, stably transfected with human TLR9 and NF-«B reporter construct, to demonstrate
TLR9 signaling. The basic protocol is as described for Example 1, with the exception that
the test ODN included the following:

664 T*C*GHA*CXGHTHCHGXA*CHGHTAGFAXCHGHT*G (SEQ ID NO:62)
376 T*CH*GYA*C*GHTHC*GHAXCHG*T*G¥AYC*G (SEQ IDNO:61)
801 T*C_G*T*C_G*A*C_G*T*T*C_G*G*C*G*C*C_G*T*G*C*C*G  (SEQIDNO:65)
893 T*C*GXTHC_G*T*A*C_G*G*C*G*C*C_G*T*G*C*C*G (SEQ ID NO:66)
894 T*CXG*T*C_ G*T*T*A*C_G*G*¥C*G*C*C_G*T*G*C*C*G (SEQ ID NO:67)
882 T*C*GHA*CXGHTHCHGXA*CHGHTHGHAXCHGHT*T (SEQ ID NO:63)
2290  T*CXG*T*C_G*A*C GYA*T*C_G*GXC*G*C*C_G¥T*G*C*C*G  (SEQID NO:64)
2292 THC*GXT*C*G*A*C*G*A T C*GXG*C*G*C*C*G*T*G*C*C*G  (SEQIDNO:64)
2337 T*C*G*AXC_G*T*CHG*A*C_G*T*GH*A*CXGHTHT (SEQ ID NO:63)
2341  THCXG*AXC_GHTHCHGYAXCH*GHT_G*A*CHGHT*T (SEQ ID NO:63)
2357 THC*GAT*C_GrTXTHT*A*C_G*G*C*G*C*C_G*T*G*C*C*G*T  (SEQID NO:68)

wherein * represents phosphorothioate linkage and _ represents phophodiester linkage.

ODN in different conentrations were tested in the TLRO reporter gene assay. The
EC50 (concentration of ODN at which effect was 50 percent maximal effect) was calculated
using SigmaPlot (SigmaPlot 2002 for Windows Version 8.0). The maximal stimulation index
(max SI) was calculated as the quotient between the highest value of all concentrations tested
for any ODN and the medium control. Results are shown in Table 1, wherein it can be seen

that stimulation indices in the range of 10-30 were common.



<212> DNA <213> Artificial sequence <220> <223>
Synt hetic oligonucl eoti de <400> 13 ggcgcgctgc g 12
W 208m42048 <211> 11 <212> DNA <213> Artificial BEQUS00€036240
<220> <223> Synthetic oligonucl eoti de <400> 14
gtcgaggagg t 11 <210> 15 <§%1> 12 <212> DNA <213>
Artificial sequence <220>Z223> Synthetic
ol i gonucl eoti de <220> <221> npdi fi ed _base <222>
(6)..(7) <223> abasic nutfBbtilde <220> <221>

msc_f e@teg&% gﬁéz(?Df\@ffthe( IhverttonkctVateH@mag TLRO OF t -

4 -<400> 1 tanntat t a 12 <210> 16 <211> 12 <212>
DNA £213> MDNficial] sedi@0qeMy220% <223maght het i|c
ol i gonucl eogpde <400> 16 tagf atccat] ta 1229210> 17
<2113 172 <3k47 DNA 213> AghpT 1 crall sequenge <220%

2357 1900 19

882 2700 15

893 3500 11

894 2800 11

2290 1200 11

2337 3900 11

664 1290 5

2292 2700 5

376 230 2

Large amounts of IFN-o, were secreted by human PBMC upon 48 h incubation with
these C-class CpG ODN. Typical amounts of IFN-o were in the range of 3000-4000 pg/ml
following incubation with ODN at concentrations less than or equal to 1 pM. Response

curves for IFN-a in these experiments were very similar to those shown in FIG. 2.

Example 4
C-Class ODN Analogs Induce Anﬁgen-Speciﬁc Immune Response In Vivo

In this series of experiments, C-class ODN of the invention were tested in vivo in
conjunction with vaccination of mice. C-class ODN of the invention were observed to boost
titers of antigen-specific total IgG and IgG2a (Th1-like IgG in mice), as well as antigen-
specific cytolytic T lymphocyte (CTL) responses, in a manner at least comparable to B-class
CpG ODN 2006.

ODN were obtained as in Example 1.

Female BALB/c mice (6-8 weeks of age) were used for all experiments. Animals
were purchased from Charles River Canada (Quebec, Canada) and housed in micro isolators
at the animal care facility of the Ottawa Hospital Research Institute, Civic Site.

Naive BALB/c mouse splenocytes were used for all in vitro assays. Animals were
anesthetized with isofluorane and euthanized by cervical dislocation. Spleens were removed
under aseptic conditions and placed in phosphate-buffered saline (PBS) + 0.2% bovine serum
albumin (Sigma Chemical Company). Spleens were then homogenized and splenocytes were

re-suspended in RPMI 1640 tissue culture medium (Life Technologies, Grand Island, NY)



<223> Synthetic oligonucl eotide <400> 17 taatatttat ta
12 <210> 18 <211> 20 <212> DNA <213> Artificial
WG e@apmoes <220> <223> Synt heti c ol i gonucl eot i dBCHUSIB4/036240

18 tccaggactt ctctcaggtt 20 <210> 19 <211> 10 <212>

DNA <213> Artificial sequenge <220> <223> Synthetic

ol i gonucl eoti de <400> 19 t'cgacgtcga 10 <210> 20 <211>

21 <212> DNA <213> Artifici al sequence <220>
supplegygntadevithe 2% nayeeliBoBe seaEn Letpslapg Lakasalpyes _E;’élfarlo Canada)

pemcﬂl‘htgét% ﬁ) i s«?l{!m é&a&%cé%%@njogyl %?m% ﬁ%%/%ﬂ respectively;

sequenc etic

Sigmaathegioalat @apdrys, a646021@1M M&i@iﬁ@hmgg@gg@@hélﬁlcﬁﬁﬂl&hpany)
22 <211> 19 <212> DNA <213> Artificial sequence <220>
<BA3B/syricch@ril 0/ gavupy etk inpuniged with @ nedepeiiisdd giréagg antigen

(HBsAg% s%ﬁ%gl%gad](?ntematlonal Enzymes, CA) alone or in combination with 1-100 pg
CpG ODN 2006, 608, 611, 618 or CpG ODN 620. Animals were bled and boosted at 4

weeks post-primary immunization. At 2 weeks post boost, 5 animals from each group were
euthanized and spleens removed for CTL assays.

Antibodies (total IgG, IgG1 and IgG2a) specific to HBsAg (anti-HBs) were detected
and quantified by endpoint dilution ELISA assay, which was performed in triplicate on
samples from individual animals. End-point titers were defined as the highest plasma
dilution that resulted in an absorbance value (OD 450) two times greater than that of non-
immune plasma with a cut-off value of 0.05. These were reported as group mean titers
(GMT) £ SEM.

CTL assays were conducted according to standard manner. Briefly, spleens were
removed at 4 weeks post immunization and homogenized into single-cell suspension in RPMI
1640 tissue culture medium (Life Technologies, Grand Island, NY) supplemented with 10%
fetal bovine serum (Life Technologies), penicillin-streptomycin solution (final concentration
of 1000 U/ml and 1 mg/ml respectively; Sigma, Irvine, UK), and 5x10° M B-
mercaptoethanol (Sigma) (Complete RPMI 1640). HBsAg-specific lymphocytes in
splenocyte suspensions (3 x 10% cells/ml) were re-stimulated for 5 days by incubating with a
murine cell line (p815-S) expressing HBsAg. Following re-stimulation, the potential of the
lymphocytes to kill cells expressing HBsAg was determined by using S1Cr release assay. The
results are presented as % specific lysis at different effector:target (E:T) ratios.

Results. Representative results are shown in FIG. 4-6. As shown in FIG. 4, total IgG
titers for ODN 2006 and ODN 620 were dose-dependent and found to be ca. 5 x 10% and 6.5 x
10°, respectively, at ODN dose of 1 pg. Total IgG titers for ODN 2006 and ODN 620 were
found to be ca. 1 x 10* at ODN dose of 100 pg. As shown in FIG. 5, ODN 2006 and ODN
620 both significantly boosted IgG2a (Th1-like IgG in mice) compared to non-CpG control
ODN 2137 (TGCTGCTTTTGTGCTTTTGTGCTT; SEQ ID NO:60). Specifically, IgG2a
titers for ODN 2006, 620, and 2137, each administered in doses of 10 pg, were ca. 3 X 10°,

6 x 10°, and 3 x 10, respectively. As shown in FIG. 6, CTL activity at an E:T ratio of 100:1



<210> 23 <211> 23 <212> DNA <213> Artificial sequence
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25 <211> 16 <212> DNA <213> Artificial sequence - 6
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cé‘g@b@e@t@%é@ rosplte of these gxpepimpstsyipmensivate %m\c-mass ODN

analogs of the invention effectively induce antigen-specific immune responses in vivo.

Example 5
C-Class ODN Analogs Improve Survival and Reduce Tumor Volume In a Tumor Model
In Vivo

In this series of experiments, C-class ODN analogs of the invention were tested in
vivo in a murine neuroblastoma model. C-class ODN analogs of the invention were found to
improve dramatically both overall survival and tumor burden.

ODN were obtained as in Example 1.

BALB/c mice were obtained as in Example 4.

BALB/c mice were injected subcutaneously (s.c.) into the left flank on day 0 with
1x10° neuroblastoma (Neuro-2a) cells (e.g., ATCC CCL-131, American Type Culture
Collection, Manassas, VA). Mice were given s.c. injections of PBS, CpG 2006, CpG 620, or
non-CpG control ODN 2137 daily from day 10-25. Percent survival and tumor volume were
measured.

Results. Representative results are shown in FIG. 7. As shown in FIG. 7A, mice
treated with 100 ng ODN 620 had a 50% survival rate at 80 days, as compared with
corresponding survival rates of 0-20% for ODN 2006, ODN 2137, or PBS. Furthermore, as
shown in FIG. 7B, mice treated with 100 pg ODN 620 had a tumor volume that peaked at
about 1000 mm?® on day 28 and declined to 0 mm?® by 38 days. By comparison, mice treated
with ODN 2137 or PBS had more rapid, monotonic tumor growth.

Taken together, the results of these experiments demonstrate that C-Class ODN
analogs of the invention effectively improve survival and reduce tumor volume in a tumor

model in vivo.



<213> Artificial sequence <220> <223> Synthetic
ol i gonucl eoti de <400> 28 tcgcgacgtt cggcgcgtcg ccg 23
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ol 1 gonucl eot i de
Mice were divided into groups of 5 and each mouse was administered 250 pg of ODN

in a single subcutaneous dose on day 0. At various time points, the organs (liver, kidneys and
spleen) were been removed and the oligonucleotide and its metabolites were extracted for
quantification of content.

Results. The ODNs of this invention (e.g., 611 and 620) showed less accumulation in
organs as compared to the known fully phosphorothioate palindromic ODNS, such as 2429.
For example, on day 3, kidney levels of ODN 611, 620, and 2429 were ca. 70 & 28, 30 + 18,
and 90 + 10 mg/kg, respectively. Likewise on day 3, liver levels of ODN 611, 620, and 2429
were ca. 45+ 15,28 & 12, and 150 + 15 mg/kg, respectively.

Taken as a whole, these results demonstrate that C-class ODN analogs of the
invention have favorable metabolism and clearance from organs where ODN might otherwise

accumulate.

Example 7
Physical Characteristics of C-Class ODN Analogs
In this set of experiments ODN 2429, 611, 620, 608
(T*C*G*T*C_G*T*T*T*T*C_G*G*C_G*C*G*C_G*C*C*G; SEQ ID NO:51), and 618
(T*C*G*T*C_G*T*T*T*T*C_G*G*C*G*G*C*C_G*C*C*G; SEQ ID NO:53) were
characterized using size exclusion chromatography, capillary gel electrophoresis (CGE), UV
thermal denaturation, and high pressure liquid chromatography (HPLC). When ODN 611
and ODN 620 were investigated by size exclusion chromatography (225 uM in PBS), only
bne peak was observed for each compound, i.e., each oligonucleotide eluted like a monomer.
In contrast, when ODN 608 and 618 (each containing palindromic sequence) were
investigated by size exclusion chromatography, two peaks were observed for each
oligonucleotide, consistent with the presence of an intermolecular dimer in addition to the
monomer. However, UV thermal denaturation studies indicated that ODN 611 and ODN 620

had a secondary structure in solution, consistent with an intramolecular hairpin structure.



<400> 33 tcggcgccgt gccgtcgtcg ttt 23 <210> 34 <211>

10 <212> DNA <213> Artificial sequence <220> <223>
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R SRS A e S TR
inventfemiend 8Pforrdlidtarddlecular secondary structures and do not form intermolecular
complexes in vitro at the concentration examined, whereas palindrome-containing C-class
ODN tend to associate into complexes through intermolecular interactions. In vivo, however,
it is likely that concentrations of ODN attained in the intraendosomal compartment are
sufficiently high to favor duplex or even higher-order complexes of ODN, including duplex

or even higher-order complexes of C-class ODN analogs of the invention.

EQUIVALENTS
The foregoing written specification is considered to be sufficient to enable one skilled
in the art to practice the invention. Various modifications of the invention in addition to
those shown and described herein will become apparent to those skilled in the art from the
foregoing description and fall within the scope of the appended claims. The advantages and
objects of the invention are not necessarily encompassed by each embodiment of the

invention.

All references, patents, and patent publications cited herein are incorporated in their

entirety herein by reference.

We claim:



<212> DNA <213> Artificial sequence <220> <223>
Synt hetic oligonucl eotide <220> <221> nodi fi ed_base
WO 22942099 . . (10) <223> abasi c nucl eoti de <220>PET/8S2004/036240

-<221> m sc_feature <222> (9)..(10) <223> n is a, c,
or t <220> <221> nodi fi ed_base <222> (17)..(19) <223>
abasi ¢ nucl eoti de <220> <22f> misc_feature <222>
(17)..(19) <223> n is a, ¢, or t <400> 38
tcgt cgttnn acggcgnnnt gc5§f§ﬂm1210> 39 <211> 23 <212>
DNA <213> Artificial sequence <220> <223> Synthetic
ol i gonucl eoti de <220> <221> nodifi ed_base <222>

1.  (A)compbSition2aBiprising sh mmuobsmmulaery@iecic agd molecule of Formula I
m sc_feature <222> (9)..(10) <223>nis a, ¢, g, or t
<400> 39 tcgtcgttnn cggcgcggcg ccg 23 <210> 40 <211>

Z; [ ROYMRTXOMR 52233 (SWINTNG). AINSEUY 8P A% 1) (N2s). .. (Nuw) Z3 (Formula I)

wherein

each of Z1, Z,, and Z3 is independently any sequence 0 to 12 nucleotides long which
optionally comprises a non-nucleotidic linker or abasic dSpacer;

each of X; and X; is independently a nucleotide containing thymine, uracil, adenine,
or a 5-substituted uracil;

each of Y and Y> is independently a cytosine (C) or a modified cytosine;

each of R; and R; is independently a guanine (G) or a modified guanine;

each of N and N' is independently any sequence 0 to 12 nucleotides long which
optionally comprises a non-nucleotidic linker or abasic dSpacer;

S, is a non-nucleotidic linker, an abasic linker (dSpacers), triethylene glycol units or
hexaethylene glycol units, which optionally provides for 2'5'-, 5'5'-, 3'3'-, 22'-, or 2'3'-
internucleoside linkages;

S, is any non-palindromic sequence 1 to 10 nucleotides long or a non-nucleotidic
linker, an abasic’linker (dSpacers), triethylene glycol units or hexaethylene glycol units;

each of Ny, Na, .... Ny, and Ny, No# ... Ny is any nucleotide or modified nucleotide
wherein N base-pairs with Ny, N, base-pairs with Nog, ... and N, base-pairs with Ny;

k is an integer from O to 5;

n is an integer from 2 to 16;

p is an integer from 1 to 6; and

q is an integer from 0 to 10,
and wherein when (Np)...(N2)(N}) S2 (N1#)(Na#). .. (Nng) is 10 to 42 nucleotides long, S, is 4
to 10 nucleotides long, S, comprises a non-nucleotidic linker, an abasic linker (dSpacers),
triethylene glycol units or hexaethylene glycol units, and/or (Ny)...(N2)(N1) Sz
(N 1#)(N2#)...(Npx) has a GC content that is less than 2/3.



<220> <223> Synt hetic oligonucl eotide <400> 40

tcgtcgtttt 10 <210> 41 <211> 11 <212> DNA <213>
waedshimial sequence <220> - 10 -<223> Synt het PCT/US2004/036240

ol i gonucl eoti de <400> 41 tcgtcgtttt a 11 <210> 42
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pairs vii2G> <223> Synt heti c ol i gonucl eoti de <400> 44
tcgtcgtttt acggcgccgt tgccg 25 <210> 45 <211> 24 <212>
DNA <213> Artificial sequence <220> <223> Synthetic

3.  OThORMMEAREhIuRoryddRRic acid molecule of claim 1, wherein each of Ny, Ny, ...
Np, and Ny, Nag, ... N is chosen from T, A, or modifications thereof, and wherein T base-

pairs with A.

4. The immunostimulatory nucleic acid molecule of claim 1, wherein each of Ny, N, ...
Np, and Nig, Nag, ... Np# is chosen from C, T, A, G, or modifications thereof, and wherein C

base-pairs with G, T base-pairs with G, A base-pairs with T, and A base-pairs with G.

5. The immunostimulatory nucleic acid molecule of claim 1, wherein each of Ny, Na, ...
N,, and Nz, Nog, ... Ny is chosen from unmodified or modified nucleotides which form

Watson-Crick base pairs.

6. The immunostimulatory nucleic acid molecule of claim 1, wherein at least one of each
of Ny, Na, .... Ny, and Nyg, Nag, ... Ny is chosen from unmodified or modified nucleotides

which form non-Watson-Crick base pairs.

7. The immunostimulatory nucleic acid molecule of claim 1, further comprising a

partially stabilized backbone with at least one phosphodiester bond.

8. The immunostimulatory nucleic acid molecule of claim 1, further comprising a

backbone with at least one stabilized internucleotide linkage.

9. The immunostimulatory nucleic acid molecule of claim 1, wherein internucleotide

linkages of the oligonucleotide are all phosphorothioate linkages.

10.  The immunostimulatory nucleic acid molecule of claim 1, further comprising a
partially stabilized backbone with a phosphodiester bond joining at least one of Y;R; or
Y2Ro.



<221> nodi fi ed_base <222> (17)..(19) <223> abasic
nucl eoti de <220> <221> m sc_feature <222> (17)..(19) -
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11 B R ol R Sy Tunedsrea
Synt hetic oligonucl eoti de <400> 48 tcgtcgtttt

B e e

ol i gonucl eoti de <400> 49 tcgtcgtttt acggcgtttt gccg 24
<210> 50 <211> 22

13. The immunostimulatory nucleic acid molecule of claim 1, wherein Y is C and Ry is
G.

14.  The immunostimulatory nucleic acid molecule of claim 1 wherein X; or X3 is T.

15. The immunostimulatory nucleic acid molecule of claim 1, wherein X is T, Xpis T,

Y;is C,R;is G, and k is 1.

16. The immunostimulatory nucleic acid molecule of claim 1, wherein X; is T, X is T,
Y;isC, R is G, kis 1, pis 1, N and N’ and Z3 each contain zero nucleotides, and Z; is TTTT
or d(UUUU).

)
17.  The immunostimulatory nucleic acid molecule of claim 1, wherein S, is a non-

nucleotidic linker.

18. The immunostimulatory nucleic acid molecule of claim 1, wherein S; contains at least

one abasic dSpacer residue.

19.  The immunostimulatory nucleic acid molecule of claim 1, wherein the

oligonucleotide includes at least one branched non-nucleoside linkage.

20.  The immunostimulatory nucleic acid molecule of claim 1, further comprising at least
one doubler unit, at least one trebler unit, or at least one doubler unit and at least one trebler

unit.

21.  The immunostimulatory nucleic acid molecule of claim 1, wherein S; is a doubler unit

or a trebler unit.



<212> DNA <213> Artificial sequence - 12 -<220> <223>
Synt hetic oligonucl eotide <400> 50 tcgtcgtttt

w@amsattoiat tg 22 <210> 51 <211> 22 <212> DNA RCIL/B$2004/036240
Artificial sequence <220> <223> Synthetic
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<210> 52 <211> 22 <212> DNA'<213> Artificial sequence
<220> <223> Synthetic oligonucleotide <220> <221>
nodi fi ed- base <222> (16)..(17) <223> abasi c nucl eoti de
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23.  <AhItinfirobfitnGiafdry SROERMCR! mofkdule 52 R8nula IT
(ZNm Z3 (S3) (Formula IIT)

wherein

Z'is Z1 [(Xi1Y1R) N (X2 Y2R2)k Zo]p (S)g N' (Np).... (N3)(N2)(N1) Sz (N1)(MNa#)(N3s). .. (Nuw);
each of Z1, Z,, and Z3 is independently any sequence 0 to 12 nucleotides long which

optionally comprises a non-nucleotidic linker or abasic dSpacer;

each of X; and X; is independently a nucleotide containing thymine, uracil, adenine,
or a 5-substituted uracil;

each of Y1 and Y, is independently a cytosine or a modified cytosine;

each of R; and R; is independently a guanine or a modified guanine;

each of N and N' is independently any sequence 0 to 12 nucleotides long which
optionally comprises a non-nucleotidic linker or abasic dSpacer;

S; is a non-nucleotidic linker, an abasic linker (dSpacers), triethylene glycol units or
hexaethylene glycol units, which optionally provides for 2'5'-, 5'5'-, 3'3'-, 2"2'-, or 2'3'-
internucleoside linkages;

S, is any non-palindromic sequence 1 to 10 nucleotides long or a non-nucleotidic
linker, an abasic linker (dSpacers), triethylene glycol units or hexaethylene glycol units;

S5 is a direct or indirect 2'5'-, 5'5'-, 3'3'~, 2'2'-, or 2'3'- internucleoside linkage, or a
non-nucleotidic linker, said non-nucleotidic linker comprising abasic linkers (dSpacers),
triethylene glycol units, or hexaethylene glycol units facilitating a 2'5'-, 5'5'-, 3'3'-, 2'2'-, or
2'3'- linkage of m sequence parts;

each of N, Ny, .... Ny, and Nz, Noa ... Ny is any nucleotide or modified nucleotide
wherein N base-pairs with Nz, N, base-pairs with Ny, N3 base-pairs with Nag, ... and Ny
base-pairs with Np;

k is an integer from 0 to 5;

m is an integer from 2 to 10;



<223> Synthetic oligonucl eotide <220> <221>
nodi fi ed_base <222> (17)..(18) <223> abasic nucl eoti de

W 2@8m420221> mi sc_feature <222> (17)..(18) <22BCT/NS1084/036240
a, ¢, g, or t <400> 54 tcgtcgtttt cggcggnncc gccg 24
<210> 55 <211> 24 <212> DNgﬁ§213> Artificial sequence
<220> <223> Synt hetic ol igotcl eoti de <400> 55
tcgtcgtttt cggcgtcgcc gccg 24 <210> 56 <211> 24 <212>
manzm@gemﬁr@mfzteﬂ%l; sequence <220> <223> Synthetic

0] i I ' < >, 56 tcgtcgtttt gtcgttttgt cgtt 24
é%%glqé%gg%{l@qztg%gg&%> DNA <213> Artificial sequence
<@ 30 isRRg3efr&yrtttoatol c ol i gonucl eoti de <220> <221>

nodi fi ed _base <222> (16)..(17) <223> abasic nucl eoti de
<220> <221> m sc_feature <222> (16)..(17) - 14 -<223>

24. gAichﬁqpﬁsitiBn cofhpriihg tan TBRRostindIGBHFAidIdié adid MAMSESE dlaim 1 or
claim 23, wherein Z; [(X;Y1R1) N (X2 Y2R2)k Zz]p (S1)q is 2 non-palindromic sequence.

25. A composition comprising an immunostimulatory nucleic acid molecule of claim 1 or
claim 23, wherein Zl [ (X1Y1R1) N O(2Y2R2)k Zz]p (Sl)q is TCGTCGTTTT (SEQ D NO:40),
TCGTCGTTLL, TCGA, TCGAC, TCGACGTC, or TCGACGTCG, wherein L is dSpacer.

26. A composition comprising an immunostimulatory nucleic acid molecule of claim 1 or

claim 23, wherein Z; [(X1Y1R;) N (X2 Y2R2)k Z2]p (S1)q is a palindromic sequence.

27.  The immunostimulatory nucleic acid molecule of claim 1 or claim 23, wherein
Z1 [ YR N (X YaRo)k Zo]p (S1)q is TCGACGTCGA (SEQ ID NO:19) or
TCGTCGACGA (SEQ ID NO:34).

28.  The immunostimulatory nucleic acid molecule of claim 1 or claim 23, wherein
Z, [(X1Y1R) N (X2 Y2R2)k Z2]p (S1)q is TCGCGACGTT (SEQ ID NO:26) or
TCGCGTCGTT (SEQ ID NO:69).

29.  The immunostimulatory nucleic acid molecule of claim 1, wherein
Np)...AN2)N)) Sz N1#)Nas)...(N) Z3 comprises a sequence
AGCGAAGCT,

CAATATTTATTG (SEQ ID NO:1),

CCGTTTTGTGG (SEQ ID NO:2),

CGGCGCCGTGCCG (SEQ ID NO:19),

CGGCGCCGTTGCCG (SEQ ID NO:34),

CGGCGLLCGCCG (SEQ ID NO:5),

CGGCGLLLTGCCG (SEQ ID NO:6),

CGGCGGLLCCGCCG (SEQ ID NO:7),



<210> 58 <211> 22 <212> DNA <213> Artificial sequence
<220> <223> Synthetic oligonucl eotide <400> 58
wo c@bogiotgt taatatccat ta 22 <210> 59 <211> 22PgR182604/036240

DNA <213> Artificial sequence <220> <223> Synthetic

ol i gonucl eoti de <400> 59 tcgtcgtttt taatatttat ta 22

<210> 0 <211> 24 <212> DNAXZ13> Artificial sequence

<220> <223> nt heti c ol i gonucl eoti de <400> 60
CGGQ@E@@@QG@C@%EQIH@Q:@CH 24 <210> 61 <211> 17 <212>

| fdeH gpence <220> <223> Synthetic
CGTCO | gﬁﬁ@%@?ﬁ%@%%ﬁ%ﬁcgacgtcga cgtgacg 17 <210>
CGT COHARCTGAJGGSBER) INNGRPI3> Artificial sequence - 15
0> <223> Sénthetic ol i gonucl eoti de <400> 62

- <22
CAGAGHEEGUGECTGHEREJYNYS 2210> 63 <211> 19 <212> DNA
GTCGAGGAGGT (SEQ ID NO:14),

TAATALLTATTA (SEQ ID NO:15),
TAATATCCATTA (SEQ ID NO:16), or
TAATATTTATTA (SEQ ID NO:17),

wherein L is dSpacer.

30. The immunostimulatory nucleic acid molecule of claim 1, wherein
N ... NN Sz N1)(N2#)...(Npy) comprises a sequence GGCGCGCTGCCG (SEQ ID
NO:13).

31. The immunostimulatory nucleic acid molecule of claim 1, comprising a sequence
TCGACGTCGACCGTTTTGTGG (SEQ ID NO:20),

TCGACGTCGACGGGACGGG (SEQ ID NO:21),

TCGACGTCGACGTGACGGG (SEQ ID NO:22),
TCGACGTCGAGAGTTGGGCTCTC (SEQ ID NO:23),
TCGACGTCGAGCGAAGCT (SEQ ID NO:24), or

TCGACGTCGAGGAGGT (SEQ ID NO:25).

32. The immunostimulatory nucleic acid molecule of claim 1, comprising a sequence
TCGTCGTTLLACGGCGCCGTGCCG (SEQ ID NO:37),
TCGTCGTTLLACGGCGLLLTGCCG (SEQ ID NO:38),
TCGTCGTTLLCGGCGCGGCGCCG (SEQ ID NO:39),
TCGTCGTTTTACGGCGCCGTTGCCG (SEQ ID NO:44),
TCGTCGTTTTACGGCGLLLTGCCG (SEQ ID NO:45),
TCGTCGTTTTACGGCGTTTTGCCG (SEQ ID NO:49),
TCGTCGTTTTCAATATTTATTG (SEQ ID NO:50),
TCGTCGTTTTCGGCGLLCGCCG (SEQ ID NO:52),
TCGTCGTTTTCGGCGGLLCCGCCG (SEQ ID NO:54),



<213> Artificial sequence <220> <223> Synthetic

ol i gonucl eoti de <400> 63 tcgacgtcga cgtgacgtt 19 <210>
W®2005242018 24 <212> DNA <213> Artificial sequeneer/¥2R03036240

<223> Synthetic oligonucl eoti de <400> 64 tcgtcgacga

t cggcgcegt gccg 24 <210> 6% <211> 24 <212> DNA <213>

Awt|f|C|aI sequence <220> 323> Synthetic

onucl eotide <400> 65 tc t t cggcgecegt gccg 24
TCGTQ TTEEGEETCGGCEELSS. (THQ kwtlflmzﬂ sequence

TCGTF?}%%T%T ﬁi’imﬁ‘AgsEg’dg ﬁqi%g ,otl de <400> 66

cgt'cgtacg gcgccgtgc 67 <211> 22 <212> DNA
TCGTEZIIT TAATATCAABRYGSEQAD-NOB 8),<220> <223> Synthetic

reorlerf R asa Ty iRl ata%h. "4 P77l “Cetuence

whereifi4208Spa%s> Synthetic ol i gonucl eoti de

33. The immunostimulatory nucleic acid molecule of claim 1, comprising a sequence
TCGCGTCGTTCGGCGCGCTGCCG (SEQ ID NO:30).

34. The immunostimulatory nucleic acid molecule of claim 1, comprising a sequence

TCGCGACGTTCGGCGCGCTGCCG (SEQ ID NO:27).

35. The immunostimulatory nucleic acid molecule of claim 1, comprising a sequence
chosen from

T*CH*G*T*C*G*T*T*T*T*A*C_G*G*C_G*C*C_G*T*G*C*C*G (SEQ ID NO:43),
T*C*G*T*C_G*T*T*T*T*A*C_G*G*C*G*C*C_G*T*G*C*C*G (SEQ ID NO:43),
T*C*G*T*C*G*THT*T*T*A*C*G*A*C*G*C*C*G*T*G*C*C*G (SEQ ID NO:42),
T*C*GFT*C*G*CHT*T*T*G*C*G*A*C*G*C*C*G*T*G*C*C*G (SEQ ID NO:36),
T*C*G*T*C*G*C*C*C*G*G*C*G*A*C*G*C*C*G*T*G*C*C*G (SEQ ID NO:39),
T*C*G*T*C*G*T*T*T*T*A*C*G*G*C*G*C*C*G*T*T*G*C*C*G (SEQ ID NO:44),
T*C*G*T*C*G*T*T*L*L* A*C*G*G*C*G*C*C*G*T*G*C*C*G (SEQ ID NO:37),
T*C*G*T*C*G*T*T*T*T*A*C*G*G*C*G*L*L*L*T";G*C*C*G (SEQ ID NO:45),
T*C*G*T*C*G*T*T*L*L*A*C*G*G*C*G*L*L*L*T*G*C*C*G (SEQ ID NO:38),
T*C*GHFT*C*G*THT*T*T*C*G*G*C*G*G*L*L*C*C*G*C*C*G (SEQ ID NO:54),
T*C*G*T*C*G*THTH*T*T*C*G*G*C*G*T*C*G*C*C*G*C*C*G (SEQ ID NO:55),
T*C*G*T*C*G*T*THLA*L*C*G*G*C*G*C*G*G*C*G*C*C*G (SEQ ID NO:39),
T*C*G*T*C*G*THT*T*T*C*G*G*C*G*L*L*C*G*C*C*G (SEQ ID NO:52),
T*C*G*T*C*GHT*THT+THT*A* A*T*A*T*T*T* A*T*T*A (SEQ ID NO:59),
T*C*G*T*C_G*T*T*T*T*T*A*A*T*A*T*T*T*A*T*T*A (SEQ ID NO:59),
T*C*G*T*C_G*T*T*T*T*C*A*A*T*A*T*T*T*A*T*T*G (SEQ ID NO:50),
T*C*G*T*C_GHT*T*T*T*T*A*A*T*A*T*C*C*A*T*T*A (SEQ ID NO:58),
T*C*GHTHC*GHTHTHTHT*T*A*A*T*A*L*L*T*A*T*T*A (SEQ ID NO:57),



<400> 68 tegtegttta cggcgccgtg ccgt 24 <210> 69 <211>

10 <212> DNA <213> Artificial sequence <220> <223>
w®usloetone ol i gonucl eoti de <400> 69 tegegt egt t PADUS2004036240

-<213> Artificial sequence <220> <223> Synthetic

ol i gonucl eoti de <400> 35 tcgtcgcccg gcgacgeccgt g sg 24

<210> 36 <211> 24 <212> <213> Artificial sequence

<220> <223> Synthetic oligonucl eoti de <400> 36
T+ G GETTHT G FAOHEE Y Y656 DAL EDTHAG 7 CA1 (SEQ AD 240 45)

< B e oA 7 i
T*C*(gliﬁgc&ﬁ%;d& g(%ﬁ"%tfeA<92b'>a<§2?3inIﬁ§%fzﬁi%_ aseGr %iﬁ NGSS)’ and
T*C+* MG (GF0)+T*32F>Cabasi-C *aud*eol F0eC*@R0+C*Q@ 29BQ ID NO:54),

msc_Teature <222> (9 ;.glo) <223>nis a c, g, or t
whereinJoy<iSpacarcyisafrospherabingicy dbde igRhogpliesiero> 38 <211>
24 <212> DNA <213> Artificial sequence

36. The immunostimulatory nucleic acid molecule of claim 1, comprising a sequence
chosen from

T*C*G*A*C*G*T*C*G_A_C*G*G*G*A*C*G*G*G (SEQ ID NO:21),
T*C*G*A*C*G*T*C*G_A_C*G*T*G*A*C*G*G*G (SEQ ID NO:22),
T*C*G*A*C*G*T*C*G*A*C*G*G*G*A*C*G*G*G (SEQ ID NO:21),
T*C*G*A*C*G¥*T*C*G*A*G*G*A*G*G*T (SEQ ID NO:25),
T*C*G*A*C*G*T*C*G*A*G*C*G*A*A*G*C*T (SEQ ID NO:24),
T*C*G*A*C*G*T*C*G*A*C*C*G*T*T*T*T*G*T*G*G (SEQ ID NO:20), and
T*C*G*A*C*G*T*C*G*A*G*A*G*T*T*G*G*G*C*T*C*T*C (SEQ ID NO:23),

wherein * is phosphorothioate and _ is phosphodiester.

37. The immunostimulatory nucleic acid molecule of claim 1, comprising a sequence
chosen from

T*C*G*A*C*G*T*C*G*A*C*G*T*G*A*C*G*T*G (SEQ ID NO:62),
T*C*G*A*C*G*T*C*G*A*C*G*T*G*A*C*G (SEQ ID NO:61),
T*C_G*T*C_G*A*C_G*T*T*C_G*G*C*G*C*C_G*T*G*C*C*G (SEQ ID NO:65),
T*C*G*T*C_G*T*A*C_G*G*C*G*C*C_G*T*G*C*C*G (SEQ ID NO:66),
T*C*G*T*C_G*T*T*A*C_G*G*C*G*C*C_G*T*G*C*C*G (SEQ ID NO:67),
T*C*G*A*C*G*T*C*G*A*C*G*T*G*A*C*G*T*T (SEQ ID NO:63),
T*C*G*T*C_G*A*C_G*A*T*C_G*G*C*G*C*C_G*T*G*C*C*G (SEQ ID NO:64),
T*C*G*T*C*G*A*C*G*A_T_C*G*G*C*G*C*C*G*T*G*C*C*G (SEQ ID NO:64),
T*C*G*A*C_G*T*C*G*A*C_G*T*G*A*C*G*T*T (SEQ ID NO:63),
T*C*G*A*C_G*T*C*G*A*C*G*T_G*A*C*G*T*T (SEQ ID NO:63), and
T*C*G*T*C_G*T*T*T*A*C_G*G*C*G*C*C_G*T*G*C*C*G*T (SEQ ID NO:68),

wherein * is phosphorothioate and _ is phosphodiester.



<220> <223> Synthetic oligonucleotide <220> <221> nod
fied _base <222> (9)..(10) <223> abasi c nucl eoti de

WE 2842019 - <221> misc_feature <222> (9) . . (RO)/USDBEB036240
ni sa ¢, g, ort <220> <221>r odified__base <222>
(17) . . (19) <223> abasic,gucleotide <220> <221>
m sc_feature <222> (17)..(19) <223>nis a, ¢, g, or t

<400> 38 tcgtcgttnn acggcgnnnt gccg 24 <210> 39 <211>
38. 2@%@@&% thmA}etqgégql malecggqﬁg‘k%@ 1 pomprisipg g sequence
dummf% hetic ol igonucl eotide <220> <221> nodi fi ed_base

< > (9)..(10) <223> abasic nucl eotide <220> <221>
T*C*NG G R WG e P2 S HEIC D GHAFSHTHCY Ga(SEQ IIYND30)t

T GG S PR IS B T S, ane
T C* UM B (& (P 900U @ Pia Qe 4P T4+ C+C*G (SEQ ID NO:30),

wherein * is phosphorothioate and __is phosphodiester.

39.  The immunostimulatory nucleic acid molecule of claim 1, comprising a sequence
T*C*G*C_G*A*C*G*T*T*C_G*G*C*G*C_qG*C*'T*G*C*C*G (SEQ ID NO:27),

wherein * is phosphorothioate and _ is phosphodiester.

40. The immunostimulatory nucleic acid molecule of claim 1, comprising a sequence
chosen from

T*C_G*T*C*G*T*T*T*T*A*C*G*G*C*G*T*C*G*T*G*C*C*G (SEQ ID NO:48),
T*C_G*T*C*G*T*T*T*T*A*C*G*G*C*G*T*C*G*C*G*C*C*G (SEQ ID NO:47), and
T*C_G*T*C*G*T*T*T*T*A*C*G*G*C*G*T*C*G*C*G (SEQ ID NO:46),

wherein * is- phosphorothioate and _ is phosphodiester.

41. The immunostimulatory nucleic acid molecule of claim 1, comprising s a sequence
T*C_G*T*C*G*T*T*T*T*A*C*G*G*C*G*T*C*G*T*G*C*C*G (SEQ ID NO:48),

wherein * is phosphorothioate and _ is phosphodiester.

42.  The immunostimulatory nucleic acid molecule of claim 1, wherein at least one

nucleotide in the oligonucleotide is a substituted or modified purine or pyrimidine.

43.  The immunostimulatory nucleic acid molecule of claim 42, wherein the substituted

pyrimidine is a C5- or C6-substituted pyrimidine.

44.  The immunostimulatory nucleic acid molecule of claim 42, wherein the substituted

purine is a C8- or C7-substituted purine.



tcgtcgtttt 10 <210> 41 <211> 11 <212> DNA <213>
Artificial sequence <220> - 10 -<223> Synthetic
w@biogomees eot i de <400> 41 tcgtcgtttt a 11 <210PCHRS2004/036240

<211> 24 <212> DNA <213> Artificial sequence <220>

<223> Synt hetic oligonucl ea}zj de <400> 42 tcgtcgtttt
acgacgccgt gccg 24 <210> 43'<211> 24 <212> DNA <213>
Artificial sequence <220> <223> Synthetic ) )

45.  oThegprusressimuEozamiciarid mplecyls ¢ficlayptle yhergin he sybspiguted or

T
cytosifies6-cgbdtittited cygsiges N4-tubsitigtedoytidies, HAdva<@idsine? ﬁ-n_iﬁiéﬁﬂéo-
o e oSS 0 28 U Bt o
uracil 8drPatived WyriTd IRridRARE,C7-ukch BB IRE 7-deaza-7-substituted guanine,
7-deaza-8-substituted guanine, 7-deaza-8-aza guanine, hypoxanthine, N2-substituted
guanines, 5-amino-3-methyl-3H,6H-thiazolo[4,5-d]pyrimidine-2,7-dione, 2,6-diaminopurine,

2-aminopurine, purine, indole, substituted adenines, 8-substituted guanine, and 6-thioguanine.

46.  The immunostimulatory nucleic acid molecule of claim 42, wherein the substituted or
modified purine or pyrimidine is selected from the group consisting of 5-methyl-cytosine, 5-
fluoro-cytosine, 5-chloro-cytosine, 5-bromo-cytosine, 5-iodo-cytosine, 5-hydroxy-cytosine,
6-hydroxy-cytosine, 5-hydroxymethyl-cytosine, 5-difluoromethyl-cytosine, and unsubstituted
or substituted 5-alkynyl-cytosine, N4-ethyl-cytosine, N,N'-propylene cytosine, phenoxazine,
5-fluoro-uracil, 5-bromo-uracil, 5-bromovinyl-uracil, 4-thio-uracil, 5-hydroxy-uracil, 5-
propynyl-uracil, 2-thiothymine, 4-thiothymine, 6-substituted thymines,
7-deaza-7-(C2-C6)alkynylguanine, N2-methyl-guanine, N6-methyl-adenine, 8-oxo-adenine,

8-hydroxyguanine, and 8-bromoguanine.

47. The immunostimulatory nucleic acid molecule of claim 42, wherein the substituted or
modified purine or pyrimidine is selected from the group consisting of a universal base, an

aromatic ring system, an aromatic ring system, and a hydrogen atom (dSpacer).

48. The immunostimulatory nucleic acid molecule of claim 42, wherein the substituted or
modified purine or pyrimidine is selected from the group consisting of 4-methyl-indole, 5-
nitro-indole, 3-nitropyrrole, P-base, and K-base, benzimidazole, dichloro-benzimidazole, 1-

methyl-1H-[1,2,4]triazole-3-carboxylic acid amide, fluorobenzene, and difluorobenzene.

49, The immunostimulatory nucleic acid molecule of claim 1, wherein any of N, S, X, or
7, is substituted by a residue selected from the group consisting of C6-C30 alkyl chain, bile
acids, cholic acid, taurocholic acid, deoxycholate, cholesterol, oleyl litocholic acid, oleoyl

cholenic acid, glycolipids, phospholipids, sphingolipids, isoprenoids, steroids, vitamins,



<220> <221> m sc_feature <222> (17)..(19) - 11 -<223>

nisa ¢, g, or t <400> 45 tcgtcgtttt acggcgnnnt gccg
WQ42005210318 46 <211> 21 <212> DNA <213> Artifi ci BET/US2004/036240

sequence <220> <223> Synthetic ol igonucl eoti de <400>

46 tcgtcgtttt acggcgtcgc g.21 <210> 47 <211> 24 <212>

DNA <213> Artificial sequerfe <220> <223> Synthetic

ol i gonucl eoti d 400> 47 tcgt
vnarnlm‘@ugmﬁédff%ﬁaﬁ@si s teg AT TS AR et lae s,
pyreneﬁ,gjg)?@ldftr%?t ea & b&mﬁéﬂt&%ngﬁ'icﬁﬁgs' B8t Ad8matif, fluorescein,

cgt égt gccg 2 05> 49 '<211> 24 <212>
rhodaniDh) RexaSRedy dipbtypienin, dmopibonytrityR 20utyddiagthysjlyt. et i ¢

buyldiphag il Ganins dys Spaune oL pyaning FPCEFS HoalREhAS ave,

psoralen, &#d ibupsHEh.

50. An immunostimulatory nucleic acid molecule comprising

(a) a 5' end beginning with an immunostimulatory motif chosen from (TCG),N and
RDCGY,Y,N, wherein T is thymine, C is unmethylated cytosine, G is guanine, R is a purine,
D is not C, each of Y; and Y, independently is a pyrimidine, n is an integer between 1 and 4,
inclusive, and N is any sequence 0-12 bases long;

(b) a 3' end terminating in an inverted repeat capable of forming a hairpin or stem-
loop structure, said structure comprising

a GC-rich stem 2 to 6 consecutive base pairs long, and

at least one unmatched or mismatched base; and

(c) a partially stabilized backbone comprising at least one phosphodiester 5'-CpG-3'
linkage.

51. The immunostimulatory nucleic acid molecule of claim 50, wherein the GC-rich stem

is 2 consecutive base pairs long.

52. The immunostimulatory nucleic acid molecule of claim 50, wherein the GC-rich stem

is 3 consecutive base pairs long.

53. The immunostimulatory nucleic acid molecule of claim 50, wherein the GC-rich stem

is 4 consecutive base pairs long.

54, The immunostimulatory nucleic acid molecule of claim 50, wherein the GC-rich stem

is 5 consecutive base pairs long.

55. The immunostimulatory nucleic acid molecule of claim 50, wherein the GC-rich stem

is 6 consecutive base pairs long.



<223> Synthetic oligonucl eotide <400> 50 tcgtcgtttt

caatatttat tg 22 <210> 51 <211> 22 <212> DNA <213>
waedoshimial sequence <220> <223> Synthetic PCT/US2004/036240

ol i gonucl eoti de <400> 51 tcgtcgtttt cggcgcgcgc g 22

<210> 52 <211> 22 <212> E»u§<213> Artificial sequence

<220> <223> Synthetic ollgonucleotlde <220> <221>

nodi fied base <222> (16)..(17) <223> abasic

nucleotide <220> <221> nisc _feature <222> (16)..(17)

56. ;g e nlﬂg%d};tlguééoggﬁxg%%écﬁ ?ecugzzoftcgﬁéqcﬁfbm%reﬂ%le GC-rich stem

compriet bf leadt 2lG-SEbpse paies.<220> <223> Synt hetic
ol i gonucl eoti de <400> 53 tcgtcgtttt cggcggccgc ¢ 22
<210> 54 <211> 24 <212> DNA <213> Artificial sequence

57. <"£%% %&F ﬁg&éﬁr MO8l o duBTUEiRO30, IBreietZR GC-rich stem

comprises at least 3 G-C base pairs.
58. = The immunostimulatory nucleic acid molecule of any one of claims 50-57, wherein

the at least one unmatched or mismatched base is T.

59. The immunostimulatory nucleic acid molecule of claim 50, wherein the partially
stabilized backbone comprising at least one phosphodiester 5'-CpG-3' linkage further

comprises a plurality of phosphorothioate internucleotide linkages.

60. The immunostimulatory nucleic acid molecule of claim 50, wherein the 5' end has a
sequence provided as TCGTCGTTTTA (SEQ ID NO:41).

61. The immunostimulatory nucleic acid molecule of claim 50, wherein the 3’ end
terminating in an inverted repeat has a base sequence provided as CGGCGCCGTGCCG
(SEQ ID NO:19).

62. The immunostimulatory nucleic acid molecule of claim 50, wherein the 3’ end
terminating in an inverted repeat has a base sequence provided as CGGCGTCGTGCCG
(SEQ ID NO:9).

63.  An immunostimulatory nucleic acid having a base sequence provided as
TCGTCGTTTTACGGCGCCGTGCCG (SEQ ID NO:43).

64.  Animmunostimulatory nucleic acid having a base sequence provided as
TCGTCGTTTTACGGCGTCGTGCCG (SEQ ID NO:48).



<222> (17)..(18) <223> abasi c nucl eotide <220> <221>
m sc_feature <222> (17)..(18) <223>nis a, ¢, g, or t
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24 <212> DNA <213> Artificial sequence <220> <223>
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65.  oAngommmbstimildtory apdsicseid hayinggt hase sepuengetnrovidedat t 24

T C—é%g‘i éézgzél@n%h&i C ol%gjﬁkﬁtﬁ ?edggsﬁﬁ@%)’
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a 22 <210> 58 <211> 22 <212> DNA

66. An immunostimulatory nucleic acid having a base sequence provided as
T*C*G*T*C*G*T*T*T*T*A*C_G*G*C_G*C*C_G*T*G*C*C*G (SEQ ID NO:43),
wherein * represents phosphorothioate internucleotide linkage and _ represents

phosphodiester internucleotide linkage.

67. An immunostimulatory nucleic acid having a base sequence provided as
T*C*G*¥T*C*G*T*T*T*T*A*C_G*G*C*G*C*C_G*T*G*C*C*G (SEQ ID NO:43),
wherein * represents phosphorothioate internucleotide linkage and _ represents

phosphodiester internucleotide linkage.

68. An immunostimulatory nucleic acid having a base sequence provided as
T*C*G*T*C_G*T*T*T*T*A*C_G*G*C*G*C*C_G*T*G*C*C*G (SEQ ID NO:43),
wherein * represents phosphorothioate internucleotide linkage and __ represents

phosphodiester internucleotide linkage.

69. A vaccine comprising an immunostimulatory nucleic acid molecule of any one of

claims 1-68 and an antigen.

70. A pharmaceutical composition comprising an immunostimulatory nucleic acid

molecule of any one of claims 1-68 and a pharmaceutically acceptable carrier.
71. A method for inducing type I interferon (IFN) expression, comprising
contacting a cell capable of expressing type I IFN with an immunostimulatory nucleic

acid of any one of claims 1-68, in an effective amount to induce expression of type I IFN.

72. The method of claim 71, wherein the type I IFN is an interferon alpha (IFN-c).



<213> Artificial sequence <220> <223> Synthetic

ol i gonucl eoti de <400> 58 tcgtcgtttt taatatccat ta 22
WE200804998 <211> 22 <212> DNA <213> Artificial BETUSINO€036240

<220> <223> Synthetic oligonucl eoti de <400> 59

tcgtcgtttt taatatttat ta 227<21O> 60 <211> 24 <212>

DNA <213> Artificial seque'nc6e' <220> <223> Synthetic

ol i gonucl eoti de <400> 60 tgctgctttt gtgcttttgt gctt 24
73.  <pumsthgd forinducing gampma intexpron RHENsY ) g¥PrSpiENAOYERIEN c e

<220> <223> Synt.hetic oliqo eot ] de.<400> 61 s

* EEl g PGy RGOk SuBornRE S E3h 4R UG lipgary nucteic acid
of any~eIT offifnls fILEY, B ard SRS BmoudiRo 1RO 2xréion cHIPNDEL i C

ol i gonucl eoti de <400> 62 tcgacgtcga cgtgacgtg 19 <210>

63 <211> 19 <212> DNA <213> Artificial sequence <220>

74. < Z%Eth%X I%ct)rha%%ilvgtinogl Alga(%lrl]rlélﬂ(i?lgrt d‘[\%g) cell, comprising
contacting an NK cell with an immunostimulatory nucleic acid of any one of claims

1-68, in an effective amount to activate the NK cell.

75. A method for treating an infection, comprising
administering to a subject having or at risk of developing an infection an
immunostimulatory nucleic acid of any one of claims 1-68, in an effective amount to treat or

prevent the infection.

76.  The method of claim 75, wherein the subject has or is at risk of developing an

infection chosen from a viral, bacterial, fungal or parasitic infection.

77.  The method of claim 75, wherein the subject has or is at risk of developing a viral
infection with a virus chosen from hepatitis B virus (HBV), hepatitis C virus (HCV),
cytomegalovirus (CMV), Epstein-Barr virus (EBV), papillomavirus, human

immunodeficiency virus (HIV), or herpes simplex virus (HSV).

78.  The method of claim 75, wherein the subject has or is at risk of developing a bacterial

infection with a species of bacterium chosen from Leishmania, Listeria, or Anthrax.
79. A method for treating an allergic condition, comprising

administering to a subject having or at risk of developing an allergic condition an
immunostimulatory nucleic acid of any one of claims 1-68, in an effective amount to treat or
prevent the allergic condition.

80.  The method of claim 79, wherein the allergic condition is allergic asthma.

81. A method for treating cancer, comprising



<400> 63 tcgacgtcga cgtgacgtt 19 <210> 64 <211> 24

<212> Di SI A <213> Artificial sequence <220> <223>
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ad@inistetingto Syubideehidng o1 ajaisk of dexaleninga omees®
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82. 'BRLRIhd 8 G99E 8t CHethi€ ARl caséer 12dR3ePRom basal cell carcinoma,

biliary tract cancer, bladder cancer, bone cancer, brain and central nervous system cancer,
breast cancer, cervical cancer, choriocarcinoma, colon and rectum cancer, connective tissue
cancer, cancer of the digestive system, endometrial cancer, esophageal cancer, eye cancer,
cancer of the head and neck, gastric cancer, intra-epithelial neoplasm, kidney cancer, larynx
cancer, leukemia, liver cancer, lung cancer, lymphoma including Hodgkin’s and non-
Hodgkin’s lymphoma, melanoma, myeloma, neuroblastoma, oral cavity cancer, ovarian
cancer, pancreatic cancer, prostate cancer, retinoblastoma, rhabdomyosarcoma, rectal cancer,
renal cancer, cancer of the respiratory system, sarcoma, skin cancer, stomach cancer,
testicular cancer, thyroid cancer, uterine cancer, cancer of the urinary system, or other

carcinomas and sarcomas.

83. The method of claim 81, wherein the cancer is a cancer sensitive to treatment with

interferon alpha (IFN-o).

84, The method of claim 83, wherein the cancer sensitive to treatment with IFN-a is
chosen from hairy cell leukemia, chronic myelogenous leukemia, cutaneous T-cell leukemia,
multiple myeloma, follicular lymphoma, malignant melanoma, squamous cell carcinoma,
AIDS-related Kaposi’s sarcoma, renal cell carcinoma, prostate carcinoma, cervical dysplasia,

or colon carcinoma.

85.  Use of an immunostimulatory nucleic acid of any one of claims 1-68 for manufacture

of a medicament for use in treatment of an infection.

86.  Use of an immunostimulatory nucleic acid of any one of claims 1-68 for manufacture

of a medicament for use in treatment of an allergic condition.
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84.  Use of an immunostimulatory nucleic acid of any one of claims 1-68 for manufacture

of a medicament for use in treatment of allergic asthma.

85.  Use of an immunostimulatory nucleic acid of any one of claims 1-68 for manufacture

of a medicament for use in treatment of a cancer.



