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SEM - SOFT C- CLASS | MMUNGCSTI MJULATORY COLI GONUCLEQTI DES
FI ELD OF THE | NVENTI ON The present invention rel ates

w@eosnad4By to i mmunostinmul atory ol i gonucl eot i deeTARL005/037731

reduced renal inflammatory effects, conpositions

t hereof and net hods of using the imunostinul atory

ol i gonucl eotides. In particular the i nmunostinulatory
ol i gonucl eoti des are C-class sem -soft

ollgonucleotldes that are particularly effective in
! Chb - EIMHEMOI{XQ MAGONYCLEOTIDES

i f ectl ous d| sease BACKGRClJND OF THE | NVENTI ON

Bacteri al DNA has |pIELrI§aQ$tTHEImV@1\yHeﬁ\f ects to
activate B cells and natural killer cells, but

ver t 3be araseimNpvaltien relates ganskallyalg amnmnostipulatory oliggmicleotides

wf@gﬁduc\?ﬂﬁ g{fgggrslgglg ¢ %@ 908rr§ os§9o§§ 'ﬁ?e(%?of aﬁd 'me?}gcg%lo‘f 31§1ng the
1ﬂ1ﬂ?ﬂiﬁ6ﬁimul§;t6?y &IYgﬁﬂxu&lz@t‘ﬂdesaM a:ravmler/\md 11Inﬂ1u|ﬁbstﬁﬁulafb998

A&plled A i gonucl eotide Techng
ohgcmuc

Flé@s arg £d ass, serpdig it Wg@}}lcgzlqa %o%\gt arg ﬁ%r’[lcslﬁfgweffectwe in
t}tﬁﬁ%‘a’tmm of Bﬁeréf"ﬂld 448 éaﬁlférsanﬁ‘?ﬂe?ﬁkgﬁr(ﬁgeggbd t hat
ese | mmune imula a

atory effects o cterial DNA are
a result of the presence of unnethyl ated CpG

di nucl eoti des in part t ]

ot T ey i o ar oBACKER BInE R FARIRHAT

mst hyd2feidl ]?m HRABMIER rsﬁﬁl%ﬁ’ét&g effdci¥e6 hapRhal B c%nd natural
Krieg et a 1995 Nature 374:546- 549; Kr

|
kBlemchlils;bquamb;ase DNt doe® 382 (T oktmagy) T . Fhel. ,|lr9ﬁgné7n J. Cancer Res.

T8ies s bt o1 Gt BBt bt o0t QoL R e P ehfing 991
Jﬂhm%@z Coe1 9. f64; aS8 edvidRQ iPRNidpaveod) Tt AypEéd mg@mremlde

effects on human and nuri ne | eukocytes, inducin

T@elnnolcpgyo G- Aebiain and; A8 koligen Edsnd ) QWH@@ PeshBPhsh ?nc » New York,

NG R i M S PR o

bé@@ﬁél NG 02t Bessuanifilgaiegenes eNirinmghyeted Cp®mdiandeetsdes in
costi nul at or %:\érml ecul es _and .secrete cyt, ogpnes

pagisular Apse,contrxistitipG IpRE). ayhiefk iR €SmunR inreteripdNa bt
rﬁééﬂh%&t%g‘%a ﬂ%&éﬁ?t&@?{t@& ﬁp\';@f%ra]?é DM (Kﬂfl#é(& al, 1@?5 INatyre 374:546-

sponses. I nmune st atory effects of native
SebpKrbndios Baochiac Biphegs. Q:nﬁ @1 dr-£0)hi gielipmn@meE stimulatory effects

ecifi in that the effegt re d tical r.ed
of Basiiial SRR, fBE.DF mhBelerng et e AU RGBT gieleoades (T
BhIARLNS ﬁl%seetg@rﬂ(ﬁiﬁdSQJh @& osd h@% hi%ﬁla/es‘tmﬁilato cts on human
Nat ure” 374: 546-549; Hart nann et al Pr oc

aAd adirinSdeuldSpe9.8n@BNE: B O} praliferation; oytakiticemnd mmnumglobuhn

stt:c::q{gtlilqgrghgitmlg tlﬁﬁﬁrl q}@m ﬁ ?ﬂ? alégléjtgélﬁ ml\g?/ %;gcr{g{yc},r{ ﬁ{l@ pﬂbvwﬁon of

d(‘:@ﬁt?(gceg{s.(ﬂbs %@h&}%ﬁ@%@%ﬁﬁ&g 248 to%ng’eté Ké/stmﬁf?ﬁ@ryJ

MaleGRAS0arEi24 Oretel dypdlonat, especiblly m%lﬂnlamOklmle@iMH@portam in
6:496-5 vvever, Lt .i.S now cl ear that .

AR Yede HaBBR i SRR B NeS chisef BLpgpe platory
e@fét:ﬂsfo? nﬁ‘@"@é plﬂﬁplﬁtﬁﬁesfté? IbaS¥ohB Cg(} ODINAE Aigh{yY Cp6tspatific in that the

. I mmunol 160: 5898- 59 and the sane i S true
e(ﬁffects mdlraslatieaﬂlysreén@ddﬁihd (GG mo@éw mgethHatetnehnged tog GpC, or

%}.lerml%er??il’l}lﬂga (i {)r al&‘éga(quggecgllei %@98@ N%l‘;?h(r)é 39‘4954(%‘-'5@%%&’3% et al,
1999 Proc. Natl. Acad. Sci USA 96:9305-10).
In early studies, it was thought that the immune stimulatory CpG motif followed

the formula purine-purine-CpG-pyrimidine-pyrimidine (Krieg et al, 1995 Nature
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Several different classes of CpG oligonucl eoti des has
recently been described. One class is potent for
wa@eabaai4dyng B cells but is relatively weak i n pemusiongo37731
| FN-a and NK cell activation; this class has been
termed the B class. The B class CpG ol i gonucl eoti des
typically are fully stabilized and include an
unnet hyl at ed CpG dlnucleotldz within certain preferred
base contexts. See, e.g Pat ent Nos. 6, 194, 388;
6, 207, 646; 6,214,806; 6,218,371; 6,239,116; and
374; 598940 6Bisetalantl AR T dmumenchf 1 S6pE 1423y Badket ebali,d898 EMBO J.

RER0HESUBIER o 8, T8 TRaSEaTidlon RS h RoRgr s now
cléak toMotteRhiphesyteaespd d&fult@ Waeruat@tpﬁbsli@dxesfey QpC}ahbtyfs that do
are fully stabilized, ude a B class-type seq

noh frdloay e ‘Hopnlyal Vi F‘bsrﬁs‘)9§ . H@aﬂnﬁai%% Oﬁﬁn%the same s
I
o395 A 985BS oA BioP A
US&19a19805-RCTLi2ag elr9l96Apﬁhana’veaD r98PIJ1L9USQ2) 26468
Bg/b ei/gr%gglglil{é PSR er@g o o tl aﬁll?so 1?;3%1'% ndescrlbed
o a§§§¥§é@t%1 t@@&ctfv%%@ﬁ%h%ﬂ %1%(‘[1\% e}%&'@ﬁﬁ fﬁqﬁ%&gmg IFN-o and

Speci class ol 1'gonucl eot |
NK et attiwagion thisuddss havbeenrternoed theBeclassnThe 8odlass (g

I i nkages, bet we c ain ucleo | des, have si n|f
ohge{lw@thﬂe%mlcgﬁ tfaﬁlhstﬂb 1eg) apd e e WoameRaISd i
dn%clégt ﬁfn@&@’taﬁ?ff@ﬁredmge &S}Reﬁzg adid bée%’ K] P‘aﬁé}g%sar e

pr ef era y natural |1 nkages, i. phosphodi est er
6,19433838g éQO@JM@j‘@%b‘hS)% észléﬁﬂlg ﬁ,é39,|1 h@@glds6 338,068. Another class of
n-.st abj ed Ilnka al |
CHS Bliear e lasastiv B colt s NEReDE b inates 1BRF gutbis class has

be%1 4okl B C-EDEs | FRUBASASS qﬂcﬁ&%ﬁu bbBRRUS H0t itfeRRfzed,
the i nstant 1 nvention 1 nclude at ast one
typloailssara ally stebiliredy kehelesi B ehisetypostqueane anda GC-actdpaimdrome

or PR R Dl FHERR e AFMSEIRLE SPuh g S peieh{ Spplication
udl O/MSQ?J gel 'oﬁ%;g%gt idﬂ Qoomﬁmlatém@p PRt Af)ﬁléa:sieﬁ ul
for inducing a Th ke immune response. Accord Ingﬂﬁ711

PEHEISORTAGAGS pubiwhed um@cr dnterpotionil Boblicision dfumbes WALB
i nvention are useful as adjuvants for vaccination, and
theyare useful for treating diseases including cancer,

i nfectious di sease, SEMMARY o@nmgmlvrmnlmy are
bel i eved to be ofﬁgartl cular use In any conditian

cal |1t hes hasn discorapg that @nmn@pﬁéla%w%’cnwmra@& eftspesifip{C-class

TN 8 B ERLI5 8 Bt RO M

beﬁvh@r (@:rtamdm&&ﬁﬁeés Isave Bigadficaht etigitg andbrei Iiarﬁiculail’halseﬁll in the

resent invention relates in art 0. | mMmunost at ory
tr@a@elwﬁ@li?rﬁv 3gd asthean J&e aeristabiEized i\‘n]é%fés ALEBE ﬁe%%nawra

rlk%g%§ ﬁ Cﬂlgs%ﬁ%g% l%%% (%%218 Qola%gﬂﬁ% leé g@dﬁ%ﬁgﬂl dn-stabilized
linkap e ol tipémtly deutinothecdesmribt, bb eésmver sisad:ptibﬂez@dmclease digestion.

T et Solabets i S s ekt SR Bk gl at g one

ndanﬁJﬂzﬁerd 1Mkabs s1ﬁ1a%drBé@\kl€éi’1td slesaridad £t 3' W WiRrdin 8oth the 5' C

nucl eotides Tn length with Nreferring to any
andutb¢ 8'd% arkanteptial nixcleotided. X are any nucl eotide. In sone

enbofiherrlerrpntqunos 1fnuf(%0ry ol%onucleotﬁes of the instant invention are useful for

inducing a Thl-like immune response. Accordingly, the immunostimulatory

oligonucleotides of the instant invention are useful as adjuvants for vaccination, and they
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In sonme enbodi nents the oligonucl eotide may conpri se

5" TC GIC GIN 1TC GGCGECN 1GCCG 3' (SEQ ID NO 27). In
woe@oasdaedi nent the ol i gonucl eoti de may conpr i B€T/552005/037731

T*C GT*C GT*NL*T*C_ GG C-GCNIGCC*G 3' (SEQ I D NO

27). In sone enbodinments N1 is 3 or 2 nucleotides in

l ength. In other enbodinents N1 is O nucleotides in

| engt h. The i munostinmul atory ol i gonucl eoti de may

conprise 5 T*C GEGT*CGi: TP CG|:T*T

|:CGEGi:CG:@:CGsl G:GCCG3 (SEQID NG T),
argfefifor treatinp désseses sncludingrincerz dedtione disaadeedldrgte and asthma.

Li nkage. . ' | Ly, .when. i fi.cally.. d. 5
Thel S0 e Pactouiahy &1 5 opgififn life S ones
repeatedradbiistratidnhs imh@@oSimelathre bligdificRbiigo e Ghe pluipdss, but are

I n other enbodi nents the i nmunostinmul atory )
pag}quba&yd@p%tq the t@g@e@bﬁa&ﬁsﬂg@a and allergic diseases such as allergic
ik G T"CET*T*CEECEGCECCG3 (SEQID N 3),

Wher ei n represents a stabilized internucleotide

| i nKidgeresept inoeraionyrelateh €npap cini maistiMuM@yQﬁaé} &nt%iﬁbﬁg

refer to the free 5 end of, the ol jgonucl eotide and 3
oligggualentides.t i ang@speckhednvegtian &y an pligospe lgefilrdiaysng the formula:
5 ITC 291 . GNJEGITTRING2H N ) Ok ol dei

ol ié‘gﬁh &"ES?INSEQ%‘QN?%Q (T Wf%tl) ng?l‘goll’%o_nc‘;‘cg?f&d%mdudes
at X2€ GtHIliRd iGEEECl«atNB Bhkge) I D mpres@fy piBphalidstd or

| eptid in | th with N _ref [ t .
PhROPEBT RS [TIeTBHHC LIS AR (VNS -5 DECIFRIGIeR H leagb: Ny 0-9
nu&éotidRdn l@%_?ﬁf RitB N rehithe R drfihuclddtidO R Sh e ReBiSan}l

and X are I n one enbodi nent the oligonucl eofi de may

nuelgnipdd. sla ssme@b@dmg@@_(mfrzci@@@'ae@&clqsd' (SEQI | D
NO ,4). wherei | ], | ' i ncl. t t
D s A RpmE DSl ek Tne PLERREORR IS kBRI, Shr ccont s

T ERP GUNERE 6GEGOGANTEIE 8 @SIEID Nid@ 7). Nintdne el tRairn & the
linkage. In one enbodi nent the ol igonucleotide may

oliggiyplgodide maymompriee ¥C G*A*C GA*T*C GG C : | : G C G

i~ I GsiThond. & ¥ . i I

S S N o NG &G PP BERIDINGYSR o some

emtodinxentoNj o2 mod¢atidesind edsthirhy otheff @hbddimetie Nriee 3’
end,%]i‘s .the qligonucleotide. According to another

nuglegiidss ipdengil i nvention an i munostimul atory
ol i [N -ToIN ' i la: 5 TTC
GXZ%Q%%I 1X %IS%&%%%&QH%M%?E%%MI %%gm%%é?s provi ded.

T*th&*d*iCy Gl Ce 6t THE*C NGt GHESGEE_GeAsEG*2* 6t @Bk (SELeiD NO: 2),

i nt.er.nucl eoti de [.i.n es and ., represents .
wSTRIS BBt Seh gD s L HEReRe OterHicHbg mpeifically
stahd s agfy r&dr 1osthd fide BU&GIESAThS Sﬁﬁdrﬁcie@ﬁ% thad thayNefer to the free

re errlg)?to any nucl eoti de. is a pyrimdine. X2

3’ apdiofBe aligoruvjeatidel eot i de. I n sone enbodi ments X2 and

?g t:li%gh-elér gﬁl%o&rr}l%n%r{gg 9&%‘(t>sti‘irpue[at81|'yl &Pg%%&(lzlg&}dedn?ayng&nprise 5°

T*C_G*T*C_G*T*T*C_G*G*C*G*C*G*C*C*G 3°(SEQ ID NO: 3), wherein *

represents a stabilized internucleotide linkage. Optionally, when specifically stated, 5°

may refer to the free 5’ end of the oligonucleotide and 3° may refer to the free 3’ end of
the oligonucleotide.

In another aspect, the immunostimulatory oligonucleotide has the following
formula TC_G X;C_G X,C_G X3TC_GGCGC_G N33°(SEQ ID NO: 28).
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TTC GIC GITTX! _GIC GIT 3' (SEQ ID NO 25). In another

enbodi nent the oligonucl eotide nmay conprise 5 t *t
WORNTHB G T*T*T*XI_GT*C G T*T 3 (SEQ | D NCPCEB$2005/087731

sonme enbodinments X1 is T or C. The oligonucl eoti de may

conprise 5 T*T*CGT*CGEGT*T*T*T_GT*C GT*T 3" (SEQ

ID NO 5), wherein * represents a stabilized

i nternucl eotide |inkage. Optionally, when specifically

stated, 5 may refer to the4ree 5 end of the

ol i gonucl eotide and 3" may refer to the free 3' end of

t heNalis frémucleetidésdie lerptle wathiNymierche ¢ anjenundgotidonpr drse

LT TETIFC T*C T*FT*XC GTXC GT*T 3' (.SEQ 1 D NO
crrgodiTaga o PUEIES e X K AP FUP ISR O] 2809 e
embbieRaes X Qpid ¥nakly, when specifically stated, 5 may

refer to the free 5 end of the oligonucleotide and 3'
may 1 eneemberimigat the elganuclentidemay kempripgydnucl eot i de. I n

C N | 1 ' I L as
el e e e e S S
olik&hu¥Rotide inchided AGELSED FEBHElHIEntte (tiQinfagbAnd?) represents
TCGTCGACGAT C G (SEQ I D NO . 4), .
phasphasficgiprarbpsehpriestesiiy prengorlegtide ligkage. In one embodiment the
IR 1.z{SEQ ID NO 6) In other aspects of
Ohgé']% [ n\%ﬁggﬁggtgﬁlgg% i gonucl eoti de has one of the
T*olG*awCnG* AG O+ as TTCAGEGTC GEGT GELEG CELEGTCEEQ ID NO: 4).

5 %%GT ,enmzst GT@, TG, TCGTT%%’ SQGTT%,
oli?ﬁéﬁé% af PP e fe 0 AR ad df"ﬂh@&l‘i’g‘ﬂhu@l?@t?%‘été s of

Invention the oligonucleotide has one o
f ol |Anebriigng oramothes asped e @vartin@n iQnBmpstn@gare G

oligopctendiyhiice dhe Rllgmng iuig 10 SGGAFeE OTT 3

(SEHTONE: EHE G didel” ﬁm)gg@m@a@e i deSae6 G GabBized
CGGECGECGEC GFEFCGEFCECG GCGEC GCGEC,
intero@eleoBtadidageCandy  regrasets phasplsdiester qrrphepheriotepdike s

it G5 e o FL3 o RS T, SRERUIcTeffle 1 v

nutlebedd U] R atpydienitiinek 3yenany are arBnfekeits In some embodiments X,
phosphodi ester or phosphodiester-Iike internucleotide
anfl XalasyE- i s provided. Optionally the oligonucl eotide

3 (IQE&? F%Bﬁéﬁe%ﬁe’%hgﬂﬁc%o%éf?n%%ﬁpﬁéé%G* e ceec
TTC GTE BT GG T THCSEGIDD O Y. If SfhérnNOdim@ the

or 5 T*C-GT*CGT-C GFT*T*C - G C 3 25
oligaislaBdREiay @@}Rflsﬁﬁéif%’ﬁ%@%%g? DRI CH R
(sgfr% d{ﬂglgoggsp%%s{n%%%b%iﬁégﬁs R, is"ebees to the free 3

€ ol i gonucl eot 1 de.
The oligonucleotide may comprise 5’

T*T*C_G*T*C_G*T*T*T*T_G*T*C_G*T*T 3’ (SEQ ID NO: 5), wherein * represents

a stabilized internucleotide linkage. Optionally, when specifically stated, 5° may refer to
the free 5 end of the oligonucleotide and 3° may refer to the free 3’ end of the
oligonucleotide.

The oligonucleotide may comprise 5°
T*T*T*C_G*T*C_G*T*T*T*C_G*T*C_G*T*T 3°(SEQ ID NO: 6), wherein *
represents a stabilized internucleotide linkage. Optionally, when specifically stated, 5’
may refer to the free 5° end of the oligonucleotide and 3’ may refer to the free 3’ end of

the oligonucleotide.
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In other aspects an oligonucl eotide conpri sing:
T*C GT*T*C GG wherein * represents a stabilized
WO nioensissd eoti de | i nkage and _ represents PCT/US2005/037731
phosphodi ester or phosphodiester-Iike internucleotide
i nkage is provided. Optionally the oligonucleotide
my be 5 CGT*C-GT*CGCGT*T*CGEGECEFCEGCGECCG
3 (SEQID NO.: 15), 5
G"*C G T CGETT*C FECEEGFCEFTCG 3 (SEQ ID
NO.: 16), 5 T*COET*CGEGT*T*CEFGEGCGECECGC' ' *CCG
3' (I@E@nf: Bsecis:of the) invegition the oligonucleotide has one of the following

foges JOEQGRIEPRUCE G SQDAE S & a5 (sk0 10
TAEXCGIOGCT I GECGLEHTCT BHY DG H, G C G CC G 3

wherein 5 refers to the free 5° end

TGTERACSHA BORGEIGEPEAL G (SBO NG §),t%T¢G$CﬁT§"eTTﬁTCGTT
|
SN S R T G FESDNTo) 1

i nvdnbtlenagrdisaf ﬂ{eahmﬁ@ntthe:@lﬁgcmualeo@clﬁm loBe 0@ thel following
pravided. In sone, enhodi nents the conmposition is

fornpylag, ITEtCé%C@FCaCﬁéf&ﬁTQ‘ér G@QGAWG’B Het &t CGle Q(HF%FFTETC
T@ﬁﬁ@@ TeRiIeFEdgdesg 1 eGF @a’fT Qe eTCGGCGCG

aler’is a powdér inhaler ot her e Iments €
C@G@Gﬁﬁ@,tﬁ@@ﬁcmpﬁémmGﬁa@GM(Bdé ar GCGCGCCG

che era euti ent { ot odi nent.s e .
comBSHE Bipehiay T Hiertiondnd e yreaiElaa e ophs tolSwing
foﬁﬁ\ﬁémﬁ@%*m @’W@ tG"qﬁ‘dT@“T@@t GOGQWE GﬂTh‘QdG*?
pharmaceuticalTy acce‘t able carrier fornurated Tor

T*Q.Llﬁf‘ﬂ"t*é?néﬁﬁTaGnGﬁT’é@ r@’fT’Sﬁ*C &’%ﬁ*%&iﬁTﬁTé‘Cr &tion or

TG Aner et ok o B G g edeh PR CERRc i on

THAPO_ G*@*W@‘WCSGﬁ@*E*Gh@‘I Gaceait*seraj*bfcagwot abl e
carrier. i nents the ollgonucréotlde is

G"i‘%"‘r@f‘iﬁ’%@éﬁ"%ﬁ ﬁ*%*&’&ﬁ*cﬁ%*%@*%%@?%’i heor

W@J dde further conprises an adjuvant or a
Gq‘c&y“t okine. I'n (gne enbodi ment the ol igonucl eotide

f Iu r tih ©the|93 aip&bﬁgs)é shednvétionganli ggﬁlﬁﬂ@‘tlﬂe bbmpmsmg
| uc otide is. a vaccine a uvant In on
&;6%3'3‘ i Tt Revhfemyererreserts Pé&a{bwefl ﬂl&ﬁmwﬁéofgd%ly&age and _
re@@&ik o‘&ﬁeste‘? o}’ ﬁ&gh@&l&ét&elﬂ{e 1ﬁtehﬂ&ie%g&1§ kmfa[r% i9ptoviddd.
unga r

|gen sitic antigen
O}&I‘Wlﬂ@ﬁﬁle o[lugomméeo&mtbmhyrtmrﬁ THeGint CgetTiG-GEitddedchy* @ G*C-

c n t ,
e R BN Ahose et el e S el TPetiore s
(SEQVI® ROL:129) | drnke eﬁkd-@r*qh@ G+ HORMGhOLGEGOC*G*C-G*C*G*C 3°

i mmunosti niil atory nucleic acid nolecule. In another
(SERUBINRe@3),tvwileereinty trfersite thedteecdeall efitheyoligonkadebtide antd’

ucl eat i stimulatory nucleic acid

re%ﬁﬁ‘g%ef% ?’“gr%%éer%bg?fl ﬁ?tc{g;e phosphodi est er or
phogR ket Gﬁfe@fsah'olﬁ ohidMoAde cb Fﬁﬁﬁgml@slt"@*c G*@Réherein *
enmbodi nent 't he phosphodi ester-Tike Iinkage is

repeTeap R pERsiia v@ otile inksge e  iTepieseptsphosplmstiester or
phBEb%%HIéQ{eP-iiﬁé Bl Bucleotide linkage is provided. Optionally the oligonucleotide

may be 5’ C-G*T*C-G*T*C-G*T*T*C-G*G*C*G*C-G*C*G*C*C*G 3’ (SEQ ID
NO.: 15), 5 G*T*C-G*T*C-G*T*T*C-G*G*C*G*C-G*C*G*C*C*G 3’ (SEQ ID
NO.: 16), 5> T*C-G*T*C-G*T*T*C-G*G*C*G*C-G*C*G*C*C*G 3’ (SEQ ID NO.:
17), 5* C-G*T*C-G*T*T*C-G*G*C*G*C-G*C*G*C*C*G 3’ (SEQ ID NO.: 18), 5°
G*T*C-G*T*T*C-G*G*C*G*C-G*C*G*C*C*G 3’ (SEQ ID NO.: 19), or 5> T*C-
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In one enbodi nent the stabilized backbone conprises a
plurality of internucleotide |inkages selected from

W0 b@egsasp consi sting of: phosphorot hi oat e, PCT/US2005/037731
phosphor odi t hi oat e, net hyl phosphonat e,
met hyl phosphor ot hi oat e, and any conbi nati onthereof. In
one enbodi nent the stabilized backbone conprises a
plurality of phosphorothioatg i nt ernucl eoti de
| i nkages. I n one enbodi nent™Yhe irnrnunostimnmul atory
nucl eic acid nolecule is 4-100 nucl eotides |ong. |

n
Gt ér-GEpet * EHe CHIEHTG W31 SEQ RN u20)owheresnd i mfers to the

t 1N st ering, 1,0 _a subject havi r at risk..
S B SO BNt A0 B e
i N dnplefihecdutival @eBItioh @oipasihg as blipBuucldatide bf Bk hgFention

spects the invention is _a nethod for treating allergy
an@ﬁ pﬁ@maﬁP@tC@Py AecPible wipisrde pronideing or at ri sk of
hav 'Ix'fi1 At Labe¥infRisthd Qﬁ‘ﬂg&ktﬁ% iF ?&rﬁﬁa‘c{e?ﬁl 3 BMRRLL R ahTrhaler.
an effective anount to treat allergy. 1n one
The midwdtir meayt bet et dest ithaker.aAlterrgiicely hainhalsr islarpoewnier inhaler.
enb di{irlent *}h{s oI%%on cleotide is admnistered to a
muc &8 g1CE P pagimentsihe,pliarmagaiGal; cEpesitiop gnay include a

ch&hbt8BPEHROILHE ThTeBER UntoRlRchtS theRdnABERSA may include an anti-
formulation.” Optiodnally the oligonucleotide is

viralggeni. st ered i ntranasally. A nethod for inducing
cytgkin roduction is.provided.acgcording tq anot her
2 pabe P RiaREMG e Sty SRR e A SrBee ety
ac@@tHblY &iedri Bemilated fSiibeRhned0s hdMNAStioALrat LMYinlsRSion or

. oligonucl eotide described herein in an effective
inteppatph edmBnistrigBe a cyt oki ne sel ected from the group

consgj sf | L J-8 1 L-+12,. 1Ls1 8 TNF, | EN-

che bt ioSdimshf fx oliborfieiay fip o pbeteel et eqrhRition,
opliGnatly compeisingiagthatthadeiically Gebeptablosdriist | 1atsofy embodiments the

.0l i gonucl eoti des descri bed herein in conbination with
011&%“_& _Flé%%? _%Fm%lﬁ??é@s@ﬁé‘?raﬁféuti ¢ conpound, such as an

ant iy GhEEARS RineAORE Blig&ﬁﬁle@ﬂ&é fLﬁ%h%f Q(thxjiseggﬁ g&ju 0P

for 1nstance, an anti-viral agent, an anti-parasitic
cytagmet , an anti-bacterial agent or an anti fungal

agent. Ac osi tion.of a sustained rel ease device )

" n P BRS GPHEmERE RHEABEIePH Bt coRPnA B PR PqBberein the
olifGRkldoR8dishey RifeladjuRhRYi ded according to anot her

aspect of the invention. The conposition may

opt lmorg ¢pbodiienidtbe antigearisreadentied Tain thagroup coamstingrofbeviral

fornulated.in.a del.ive device. |lL.n sone enmbodi nent s,
anty Rl BT pAER 6 500! SufeBs Ere i RN gRELfpor atigen. In
on€ &MbbdEhieRBthe anGedd 19 Bh&odkd B}r dSwucle®) deid@ddidatih B8e embodiment the

proteins, and sustained rel ease devices. In one >

antggendsl p freptidetandgen shnaingsthbodineent thecrmbiige isi apvalently linked to the
D . ol yner .o icroparticle.Accardi ng t,0
o By RS RERHFR B5 CPEAR i 55 Mhcen

thesdnkife Btrioh gowilentRTHRked tetBp olignicteokdO ¥t Hedundsignul@éiyathcleic
dnvqglves adm nistering a CpG i nmunostinul atory
acigmolefil| eotide to a subject in an amount effective to

20 O BRI B Be STl
phasphodiegere Tadne ealbbgiment the phosphodiester-like linkage is
boranophosphonate or diastereomerically pure Rp phosphorothioate.

In one embodiment the stabilized backbone comprises a plurality of
internucleotide linkages selected from the group consisting of: phosphorothioate,

phosphorodithioate, methylphosphonate, methylphosphorothioate, and any combination
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locally, in a sustained rel ease device, nucosally,
system cally, parenterally, or intranmuscularly. Wen
W b@6/psd34 nrrunosti mul at ory ol i gonucl eoti de i s PCT/US2005/037731
adm nistered to the nucosal surface it may be
delivered in an anmount effective for inducing a
mucosal i nmune response or a system c i nmune response.
In preferred enbodi nents the nmucosal surface is
sel ected fromthe group cons?sting of an oral, nasal,
rectal, vaginal, and ocul ar surface. In sone
theggebo & prrnersbadimentshe stabilized babdbomx@ogirisgs & hhiralithjoéct
0 ant.igen erein.the i mune response is an
ph%%@?%%QQ%%g@?@ﬁgeWﬁ#ﬂHgagﬁ%ponse. In some enbodi nents
t he iaoid @abodisesehe th@dndstipmlibs BicRIPa&e Redlsduldd 40fo0a
tunpr antigen, a viral antigen, a bacterial antigen, a
nugleptides gng. ant i gen and a pepti de antigen. CpG
[ i Wololc) ti l.e of .. .
or ouopek et ot kB AL h oI g SRR Rgpimisteing to
a suljsétdaeimgto es BskGpfavingustisid aiblitontylecddedsmheineehticieia an
can be used to redirect a Th2 to a Thl imune
effplys gHount efesat astmdst i nul atory ol i gonucl eoti des may

Ty mehay T P BRIl o R OP L S le ey

adramdstenmgNid acsmbject Hdvingaat 4t viak iobhaviagalbegpen dlgemmdlebtide of the

T TR T
all&8lclrhidifid) BloRf dnfsddinkentan® HlF@onh@le@ﬁ&é NabRidifereb Y E’Iﬁﬁzosal

cell of the CpG immnostinulatory oligonucl eotide an
surfase a ditrbihies erabo imenty shexaligonaeleotideradministied tman hegosol

j,ect .~ 1n enbodi nment,s.the .dendrjtic ce
forfMBER Onfadii e CRRRR RN R i R ettt an be
expas@ethbe féﬂiﬁdu&ﬁﬂ‘%@&oﬁﬁé pERIOCEON ¥ ipYPrdefNR coiAME® another
response produced by G I munost i nmul at or

aspstt Af sheipvertiond ekherragihed isporiosmed by admindtiertngode agiubject an

. i s ' .of | | L-

QYRS 5 cfhye AT R € b e

indsite 4 bytakint Belectedrfiod] e Riqupt doasiCiiig o E)AELS, TUl1at TIr-y8, TNF,
ol i gonucl eotides are useful for treating cancer. The

IFNosGChemekines prilEN-ry ol i gonucl eoti des are al so usef ul
i pOt . t. N ti-om i .
o o Gl B BBRRSS o bR I eupestiplrion

oliganekblidésrdescritiedjhertin At conitsikativh wiey i anigef odothatRFapeutic
The cancer may be selected fromthe group consistin
corgpoysd; suchyas ap 3pk-npigrobil agHrte 8¢ aptiigtobiat agept By be, for

ins@ABE Sh affHida P Eiaﬂ%ﬂﬁdpaﬁgitﬁrﬁg%ﬁp%ﬁﬁnﬁ—ﬁ&gm GE&flor an anti-
cancer, gastric Cancer, Intraépithelial neoplashs,
funigglg@entras, |iver cancer, lung cancer (e.g. small cel
and .non-snaJ | cell),. nel anomg, .neurpbl asto . ora
e AnASPE o oh  cubteiard reE Rl eBdieabs Chrbst at e
ImSBRCRInul &861 RHgoRB16Q1des AESLPIBES herbNiS gf&i&eﬂ%@&dn@% another
renal cancér, as well as other carcinomas and

aspsetrafdhmigventionsone i nportant enbodi nents, the cancer is

elected fromthe qgro consi st of bane cancer
br af F° SHAPRE A% BpiotRRN Al bl Secreed sper andor be
foretpnbigeadelivaiyCR ice € Yie s¢iad 6@bodiHRAB h dSivie BRI s selected

| arynx cancer, oral cavity cancer, skin cancer, and
fromelie prawpsongistingeaf catipie lipidsnesth nompatingrmyoteins, and sustained

relddsé GONHS! &R Bhg grﬁb&ﬂﬁeﬁ{ e sQ&ang’(? Qelga% d«j:vqger ﬁ%%i&%g‘fa%gble

polymer or a microparticle.
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responsi veness of a cancer cell to a cancer therapy

(e.g., an anti-cancer therapy), optionally when the
w@p@Boi1dsrahost i mul atory ol i gonucl eoti de i s adnm PCBUS2008037731

in conjunction with an anti-cancer therapy. The

anti-cancer therapy may be a chenot herapy, a vaccine

(e.g., anin vitro prined dendritic cell vaccine or a

cancer antigen vaccine) or an anti body based therapy.

This latter therapy may al so8tnvol ve adm nistering an

anti body specific for a cell surface antigen of, for

exadycerdirg anotier agplett, of theineemntiontae niethrdns stirsidingan immune

res%gems L f)roilvnﬁle géjhgol%%]aqd d(ﬁj@lﬁ{)‘lf\jrgstr] %ﬁ@gigﬁq%{gg:ﬁﬁ%gmt g)éJOXingét}IXulatmy
oligShREBHe {d 25088 iYL PHRo &R RBbStivend iRfucRihh Whahe respgnse in the
rceptin, Quadranet, Panorex, |DEC Y2B8, BEC2, 25,

sulgeso PyeferaBlyriRg OpommutRAGEN orpeiisexycldeids &y 3dniibRtedd] orally,

ocgfiyh i Kt A s R L

intiEkd SO WhebEROCHE, imtngiatig elatorNoM @dvi¥etcctide EMBministered to
diomab-H G\l - 250,PEE|\/D 72000, Lyrﬁ"éhoo de, CVA 676,

thq\mn@lghlaquﬁa@ itpgey, be delivergd in an am@unt@gﬁecm; inducing a mucosal

im L TSP S o o it tRipottl Th chede s P gliuiho AR
mesgdstusadefis bdlectedfremt the proup censijtgtoflaa\vralgnasal) eetal Ovaginal,
(slt ri sk of having a cancer is admnistered a CpG
angd AeHIMCRERARI atory ol | gonucl eotide and an anti-cancer
t he'iﬁ‘F’ e E@b?&ﬁﬂ%nﬁsr{ﬁé’Hieﬁﬁﬁtiﬁclu&ég%x?%ﬁ%@%gﬁﬁ(ectttl?%%ﬂﬁgen

is selected fromthe group consi st
wheteamttehemapeutsponsgie ah andgen-spetifio tilnarep eespoboseadasomand
ancer _vacgine. In s epbodi nents the cancer . .
em%@@l%th? apdeqds 8?16%?CP Ewdht pioap CoRsIged ABBPR A fpen, a viral
an@s). PRtk %Bliged, B patdshic aANSENEI £PaL ARfYen0f t he
net ﬁods. directed to preventing or treating cancer, the
subjCeét inmayndséinfulatotyenligawilentsliee aredapaltle of provoking Theoad

i nventi.on in other ects rel at 0 et hads, f or
sposEEo Py et TR0 gSuihe 8o S BB RIR S v es
oliphlichiositiey dandbeliBed REred byt @Cth2a0 @G 1i ifiimtBRSEipoubat OF

_ oligonucl eotide on a regular basis to pronote immune
imgyspE i ylaepopkigupleetdasengy asebr ueH de advaiopn iggnune cell, such

o AR AT 50 L) PSR OL S AGCBE P o

be iperfeimiddon wwas Eieieonbicdxainoal.e.l BY Bolatiap sn (@ngne cslefual thy
transmtted di seases) _and anat{f)h lactic shock from.food
subip¢lerqgiasiing the isimwne eedpeh &n lfsrdlve AeHRS tgRcti wita thedmpape cell
r r 1 . . .
of L IS AR eI GRS Bllring the seivated
imofungoellitd thotulgecti in sasmaambodimehfsalnd darelritiocelh ptaseres b ngncer

an inpate i nmune, response. ,Accordi ng tQ anot her aspect
anygeny eidcodnts ffﬁl %%nﬁ%%%%? ’&Wé’é\?“gﬁ_@%“rﬁ Srdent i ng a
Vi I glhe YhntiBk &é&bbﬁé‘ p_rb&\fc%& by ehd Frmﬁﬁ&éﬁﬁﬁq@atoﬂ}hﬁigﬁﬁ&ﬂ&gides

i nvol ves adm ni'stering to a subject having or at ris
mayfalfoaesulinanduatioh of cytokine pvéduation, refgcprodwrtioaref IL-6, IL-8, IL-12,

f.f [ amount for tr [ ng or preventing the viral
ILgl& fgﬁ:rﬁ:ﬁ'_ro‘alcﬁ?rﬂ?lﬂﬁ?sk GWF@%\}%W of the conpositions of
t he 1 BYIeBAdRE- enhtbIHALR, tﬁmg} i&i’ﬁﬁﬁlﬁqsﬁﬂﬁla\ﬂﬁr&l&i tgbﬁq&é!%ﬁ@éjare

kg a hepatitis virus e.g., hepatitis B, hépafitis
useful for treating cancer. The CpG immunostimulatory oligonucleotides are also useful

according to other aspects of the invention in preventing cancer (e.g., reducing a risk of
developing cancer) in a subject at risk of developing a cancer. The cancer may be

selected from the group consisting of biliary tract cancer, breast cancer, cervical cancer,
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C, HV, herpes virus, or papillomavirus. A nethod for

treating or preventing a bacterial infectionis
w@ewsilsiaads accordi ng to anot her aspect of the | POBOB10051037731

The net hod invol ves adm nistering to a subject having

or at risk of having a bacterial infection, an

effective anount for treating or preventing the

bacterial infection of any of the conpositions of the

i nvention. In one enbodi ment9the bacterial infection

is due to an intracellular bacteria. In another aspect
chetfecajainaepa, icolen; cgneer nendhmetriad cancen @tastng caircep n&bvmpttheigal a

nf ection b m ni st er

ne R, WP, G sioch b e ol P i Fgsmatheeld
mdﬁrfoﬁ{a'; h¥@oblaBbmGs, foRd] chhi@at dvadia® barRer pandredit dafi€er, prostate

parasite infection of any of the conpositions of Ii’
cancgfdptplsancarpsagpanas nihsenidrepncet, lead pnebedncer, phivel @b Qﬂiler S
calg#g)éﬁcﬂg Pérg{’wlé%g g[l}l[asg %Gm@&?t%%{e&ng)ﬁdlngenﬁq %e c%glcer is selected from
thenprohye bonsirting of paeazinte, biath SENENS rhoddk, r&ﬁil@:tﬂvb €issue cancer,

subject is a human %2)21 kn ot her enbodi ments the

@%é@i?ar}cgr §YPEHCRl Y elier s ypwhpmaglarexicancery 5al qanidy cancer,
sl cBhRr RRTEH RS oo dog, cat, horse, cow pig,

turkey, goat, fi1sh, nonkey, Chl cken, rat, nouse, and

sh eé]@G innnammtlhmﬁat@gmbnmdi@oudns' any iatso bealsed fos inaveaming the

d for.inducin response

res A SOGB40 uet TRARS(E e coaMet Fsrpvye

opfifially WIRALH® UpGﬂnﬁ‘Iﬂlrféfsﬁlﬁﬁfa’cdf? oBpBRleotife R ReIE Rl
I Mmune response I n anot her aspect the i nvention

copjenefioasvitlhamanizeansdr thevapyr dhe amgcameothmmenm emse by

erin ubj ect havi,n i sk. of havin
BBl A AsREink P B B LG AP St VRS r A
ant(iJgenWaeMﬁél)t drn@ antiBodbRbdTHeRDydiThaAsReaherapy maf aldenvolve
onpositions_of the invention. In other enbodi nents

admﬁést%mmgg@hmbéér pRegificsfona el spiaperaptigereots ffisjesemplena aancer

m I
coRA RS R AU chRALNGE SEKRBRIS R o
(ADQIYi $h bmﬁgemf)odimeﬁt,, th'EMﬁabodfﬁday bé EdlgctadttoiPRhé @oubl’tonsmtmg of
ot her enbodi t he ol i gon ivered to

Rilppaxig, fpraentm, ua aget, £ @porey. 238@13?2%2? E%-ﬂ&mﬁme
SMARPARSSS, t‘A‘O%e Iégivqe@vafefidlaéﬁé@%ﬁ oﬁ%meaﬂﬂa:% il'oa‘f;vﬁgx-u,

response. ntron i n sone asp ects’is a net
M]DXFZZL Qéélt%n@@iiW%)anué\fEﬁE Zempac Mﬁbﬁ-mm YIDX-447,

MRk BTy, SadtaiPLotkalio b dive SRt 6.l

GliothabLIg abNaDspesMDETRde! 1 Adphstiih Q?MHAdeWMoﬂoghﬁﬁﬁC 4BS5, ior
enbodi ment the subject has asthma, chronic obstructive

egﬁm;ﬂ, mﬁé;@ABSs@asEL , MBXa26hdeh Ab, SMAREAD10 Ab, SMART
th bj is free of synptonms of asthna.
}%é Agé V’f%%r@if%@% de of the invention for

st ffhhéltab&ﬁdﬁl@ tb BHHE Esﬂeeﬁmﬂﬁeﬁnv&ti@hSQstﬂij QY hefg 8sncfor at
ect of the invention. Use of an oli nucl eot1 de of

risk RGN A ERTSAT R THESIE T G UnEnIDp S rmlmwcl@otlde and an
anth ?El%c%ﬁé {Hr}f}é% ¢ gﬁ] 90 £ ?lklg%%%n{seﬁf%oaﬂﬁ caﬁ?eq tl?e? Irsg%elg&eg B¥m the

nventron
group consisting of a chemotherapeutic agent, an 1mmunotherapeut1c agent and a cancer

—

vaccine. In some embodiments the cancer medicament is taxol or a combination of
carboplatin and paclitaxel.
In still another embodiment of the methods directed to preventing or treating

cancer, the subject may be further administered interferon-a.
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Each of the limtations of the invention can enconpass
vari ous enbodi nents of the invention. It is,
w0 b@oassase, anticipated that each of the |im teCT/ORODH37731
the invention involving any one el enment or
conmbi nations of elenents can be included in each
aspect of the invention. BRI EF DESCRI PTI ON OF THE
DRAW NGS Figure 1 is a series of graphs depicting
| FN- al pha i nduction by hunenl%BMC treated with CpG
ODN. Figure 2 is a series of graphs depicting the
ef f eldegnvsntiphén ghey @ﬂpﬁqg tddrytounétbods fve pSESNG diRasein a
Lncrea S eS|sta
su@]%@l! Eﬁqtﬁ engaﬁécgfm’o a%? %(iﬂ:rg{nésrtgglg tﬁ%lg .ngéeé:%l ﬁpg Qléllatory

ohgﬁduc(l@tld(a @n@ﬁre@ﬂ& lﬁ@fsh@ JronRsts hthfrﬁln@ BEsteTE 2% oﬁsr@en@%s to prevent
= n = 14-15). P < 0,05 conpare

dli(ﬁ(aferﬂnéhﬁ %’&% hﬁxmm@%af Gpasses qrrceaﬂlélanw;quaht fedie reventedaising

thd #roéﬁflﬁ%tbc': th B&’S o CEhé i go%gedb @31}113% %1t%|B ?m%%g ﬁ%t{% ge%(gally
tranmn&tedldmasashmmmyieﬂm shgcK 86 faodl alkagiek. r ubbi ng

| t
é?g Iﬂ@ﬂﬁ? agnaggt%,?@gggv%!ntlg%)saa{ lln(eetlrbgl %@‘rlgl I?Cé%bt P mggtz,umnpws ne

respRRsChyEadniifRteRho 35 PR Jr\égt | o}é@ %Hllﬁigjf Ft@lﬁ{ﬂ)atorg érﬁlé:f]éé)'tlﬁe in an

a graph depicting a tit uenza
anghemeeffdotiae foractivatingmen omatesmnofeirespense. on. CeI I

L, SR 500 P B i

Vn‘éﬁ&f tefrbeiedl 1%&@11 18 tp?c%(éecp eARURGh&d m%lv%‘ Edrhﬁﬁssteru{:g' tglérs%bject
5 is a graph depicting the protective effects of CpG

hagmrr ghirisk qﬁl@vmgaedwra&h ot f@rOWua]gnfeﬂlﬁmmleé@dhmm fayytreating

S A N N DR —

In k@Bt embUdifichisAns tfrrtlﬁﬁtc)ausféd Gy ahepatitiatitus . thb?)@tl@s BSheil)ahtls
series of graphs deplctlng the protective effects of
C, EHE. bewres wiiusy Py pRRiloadRY. ai rways i nfl anmat i on

TSR oA BB R e

an@lﬂiembecalof dol iaverdtmvaJhemhathat 1nﬁbl%d zidimﬁfs&:rﬁ@aﬁ a sgbjectrhaving
n:.éo(%é. < 0,05 c? ar ed gr oup I%
or %W s a’iﬁvwaﬁ?a«gteiﬂé&n COHQRANE EYG pragynt fordrenting oy pyeyenfing
theSBdckedl Hffedion B*f‘ §n§d Spﬂh%tcbﬁ?o&ﬁ@nﬁﬁ(iﬁ@ﬁﬁf de(tfonefxﬁ oGk ém%dlmem
CpG ODNs on cell nunmpbers in antigen-in ai rway
the bﬁfcteamhm:fwﬁlnnllmd@mlanapihadeﬁul(aﬁ’bact@rmd neut rophil's (7B)
R | t * P <
o PRoiR e e s it 7 swegiod SO0 bl Bresiiag @ parasie

1niﬁét@ﬁpoy( ddnbisisRIrmPab bisbiadt Hak Rls@r 6PARAG 1 1RQThet zSﬁa@ram ctdon, an
ost test). Figure 8 i's a series of graphs depicting

ef} @Wem@& fqr\t@a@mg @mrgvmtmg@ha mteomfe@mﬁof(m)ofdm

cof R BB Bl P BB A FRHGEGR L 4
mtﬁhceﬂiulalomamd INbidthé dnhi@dimen dhd Snged inféeidiCis ub 824 86h-

helminthic parasite.

In some embodiments the subject is a human and in other embodiments the
subject is a non-human vertebrate selected from the group consisting of a dog, cat, horse,
cow, pig, turkey, goat, fish, monkey, chicken, rat, mouse, and sheep.

In another aspect the invention relates to a method for inducing a TH1 immune
response by administering to a subject any of the compositions of the invention in an

effective amount to produce a TH1 immune response.



10

15

20

25

30

group (Kruskal-Wallis nmultiple conmparison test, Dunn's
post test). Figure 9 is a series of graphs depicting

W@ edob/18548ber s i n bronchoal veol ar | avage fl ui d BCTos82085/037731
after dosing with 0.1 ng/kg ODN (9A); 15 hours after
dosing with 0.1 ng/lcg ODN (9B); 8 hours after dosing
with 1 ng/kg ODN (9C); and 15 hours after dosing wth
1 ng/ kg CDN (9D). Results are mean s.e.m(n =
10)Figure 10 is a series of 1 raphs depi cting
concentrations of |IFN al pha in bronchoal veol ar | avage
f | u |Ini agothenaspecif the invenidnuglatéstth aonathedyfok gre@brg guioiymune

aishid Aol R g et niing ok o it P gtae o Ailpiminme disease
an REMESveRrh RInt €RStABn YD Predentiis Kige SADIN{AHS) disdab@ol 21y bt the

is a series of graphs depicting concentrations of |IFEN
cogppsitionsrijho HeRBEMeol ar | avage fluid 8 hours after

dosi :

Gosihatith pitofaiinelfiSofdubiedidibgiero de Bl iman
effw:ﬁ\}'e ahldrgllt k(gmﬂmbé c(ylt&k)me a{pdes?sﬁnhﬁpnmaalﬁfttber cy:to]snags s&idcted from

1 /kgO)N(HéL ure is a series_of gra
SR v b T e 116, b ramleimagnts the
o AR LS RS B AN ek TS e
redpoheto s Hilt lﬁasedQSSpbgsaAﬁohh all’ higdlksgdm‘jdoﬁs‘& C) ~and 15

hours after, dgosing with ure

i s ahgdpy@siopn 5‘?1%?)%%36%& %mp%dg ee@ﬁflg ai. 8}’1 ef{s?de}m&
}é%)mgl%g 4erh1?]hsl?é'rﬂf§ctg %@hﬂ]@&l o]t g@ﬂ@&@otfdle gﬁsﬂﬁ? W@G aldRleotide,
sin hour dosi ng
in an effe@ive angy’umgtmm (111\883 J;enibdhbmg & the sejectodn nge enbddithent the

/ 130);. a 15 hours after dosing with 1
suljitdts SEReT Ay e AP aE vd Aot Greee o g ke In other
err%ﬁirﬁéﬂt@ﬂle%ﬁﬁj%@t% g bf)ﬁfmﬁf)mb bf &sthila pr onchoal veol ar

| avage fluid™8 hours after dosing with 0.1 ng/kg CDN

( 14Aj se Ofanwbgomméﬁfoﬁléc Oﬂtbslmrgpnmn Gtimulgginggn@mrnyne4egponse is
1 ours af t er Q[ nmg/ kg ODN (14C); and 15
alspgtip s RLbTtrmestmg Wk ifhéctioRy by SoN (140) - Fi gure 15

| S aJReffiag Dlighn@lapias oftieiiftdnkign GOMe SRdnu@ich@s 8 8medicament of
TNFal pha i n bronchoal veol ar | avage fluid 8 hours_after

forgsinwgting amingnunggsnapsomd perBmping anyhgithe mgthods offibs ipygntion
1s¥1\fs§»Ero ng/ kg ODN (15B); 8 hours after dosing with 1

ngy "(15C); and 15 hours after dosing with 1

ny/ KghcBIORtHellahikations giithe idwentisn aars erdoapasy vagioap bmbodiments of

depictin ntrations of |FN ga
the VRt o qwetfﬁreoaqwﬁs@iqégth@mde ig&fa 111%1tlﬁ%15%‘£aflwépﬂon

1n9c9§1rr11§ %nﬁ'_'g 5’1%: efir %ﬁfﬁ?] Jé)%sb 161§rr1t§ Qa tﬁe{; ?fc&ﬁéfl %géciv(\:nﬂ Qspect of
theimvgmk@CDN (16D). Fi gure 17 |s a series of graphs
depi cting concentrations of IL-6 in serum 8 hours
after dosing with 0.1 ng/kg CDN (17A); 15 hours after
dosing wi th 0.1 gRakkHEIMRPIIGN OB THAUDR A heGsdosi ng
with 1 ng/ kg ODN (17C); and 15 hours after dosing with
Figunwg/ik g siwe (fEraphs Bepiatieg R -lpha indwictien by hugpa BRYIC treated
gﬁzel &t(l)ﬁ& concentrations of TNF al pha in ser um 8

-~

Figure 2 is a series of graphs depicting the effects of the CpG
oligodeoxynucleotide SEQ ID NO. 7 against antigen-induced increase in nasal resistance
in guinea pigs administered in a dose of (A) 1 mg/kg and (B) (0.03-0.3 mg/kg). Results
are mean + s.e.m. ((A) =n=5-8; (B) =n=14-15). * P <0.05 compared with antigen-
challenged group treated with test vehicle (t test).
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hours after dosing with 0.1 ng/kg ODN (18A); 15 hours

after dosing with 0.1 ng/kg ODN (18B); 8 hours after
waoelowicngs4si th 1 ng/ kg CDN (18C); and 15 hours aPCBDS2005/037731

dosing with 1 ng/kg ODN (18D). Figure 19 is a series

of graphs depicting the effects of CpG

ol i godeoxynucl eotides ODN SEQ ID NO 2 and ODN SEQ I D

NO. 7 on antigeninduced |gE (219A) and | gQXa

(198) production in the nousel2-Results are nean s.e.m

(n =10). * P < 0.05 conpared with antigen sensitized,

veh |th$u;e Brivasetes gf graphs Renistiog the v#bets of theipGni t h

oG8Rl SEILn BB Reb P L b3 (EAT RN e
rulbl:ﬁﬁ% BEEAA 2 A6 abdBKACLIRAL Hpmtief R@édl@ra% HeM £WRYm. (n=10). *
infTammation in mce, depicting total |eukocytes

P <§ Q@A)conm@@dnmﬁhvdmclé -eBRd gmmt(f\’tﬂ@m%m(@o@t)

70 Higs 93 » RBleh e ek sPObob Sl HAUS A n ARTbte Rt of

tindZcdussedfSffectidn. ATAPMIMBEPIChroRAchohR@oRE f985e AhidSREsHIR are
NO 7 on Airway resistance and | ung conpliance. For

magachs- el (d). Misvindedtedsysh§80 ElPwevarasacsticad aler, 6 @ﬂ’}’d because
of%\ieﬁg;@% reactivity was quantified as the area under the
r Cui nea pi gs were given intranasally either
C ar Higure 69ah igfeph deﬁd&@t&ﬂﬂoteﬁivdﬂf&&rﬁf GG OMNsdn B load in
D NO, 7 of 10 m/kg, 30 m/kg, 100 m_/k or 300
th%uP&gVnius ﬂoadﬂ%ws%g& CHERMEIPRRAASP o (ROSEL qrpmNgen # s.e.m. (n=5-
a
L0g Y B S B ARG BRRFGEN AL (Y DLETS 368268,
nd. engtdgm of increased ai rvvay reS| stance (22A) or

decrease i.n | ung conpliance Fi gures 22C and 22D
ar e Thelte §rinp g b BERPHA senlﬁala the p&t%félVP Ritaete wﬁ@pG ODNs on

I
i St A RSl OGS A g
(68) atd tbted niondicdtae deltho®aye€ell Ruimbes i2 Bromhml&uMdawge ffluid.

Statistical Maléls used herein (Figure 22)

Regplis,ary meas st e @198 45 P anyi03 compasdpithaiew ?;ﬂss}skal -Wallis
ITgul-e k&na set of graphs depicting the effect of

tesEI‘—_[QMJ'DI:)S ﬁ%ti‘%?h Airway resistance and | ung conpli ance.

For Iegrh 7ana sades od griphe depstgythe poateotive wifsets bf €pGe@DNs on

nd airway reactivity.was antifjed as.the, ar der
ool fambeve hntegenriadusf Girvast BXGmpIon ik FasBRbilR {72) ¥ker
E ent I
ne?l%&;ﬂ%% £7I§§ eﬁésﬂﬁé are@{e%n@l érjné‘ /ﬁlk éﬂ’ 11891'1121 / E@b O@%ngfareﬁ'%@th
anﬁgdm@,allenged V'rdhecld-ataedi grmnps(Kurmkal Wradlis ﬁE@pld]N@p%lrison test,
caus a iose- dependent reduction in AUC-resistance.
Oeﬂs YA and 24B depi ct histanine rel ease as a

fun@ﬁ 28 8Q§ab&i‘e¥s%§ h@Hépeting 188 pfdtedtee effédb\bf CHG ODNs on
decr egase in g c%%g)l i ance (g’24ng Fi gures 24C gnd 24D
e

CRF d8haeng €£>éh@D pitDtcieH grumibersiin @n@@@emdupeduamws mﬂammatlon
Res&l% 2t fGE i(szeA'x%) 2 ?ﬂ:,p!)e@o% ﬁ% C *Ja%n@ w%t%'};% 1g9n é‘g&g h1cle-

response tot I ne

treateatgrddpe(mrnﬂdacwmﬂs ﬂm&i}g@@m}ﬁrguﬁ &s@ Duns’ sapoﬁumr y of
Stati stical Analysis used herein gure 24)

ai r kagure 84% %@far?é@f eraphy depieting g4 rwmbﬁra ia @m(hzslsyolar lavage
fluid 8 hours after dosing with 0.1 mg/kg ODN (9A); 15 hours after dosing with 0.1

mg/kg ODN (9B); 8 hours after dosing with 1 mg/kg ODN (9C); and 15 hours after
dosing with 1 mg/kg ODN (9D). Results are mean =+ s.e.m (n = 10)
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Figure 26 is a sunmary of the graphs in Figures 22 and

24. Figures 26A and 26B correspond to Figures 22C and
WQ206/1B54gur es 26C and 26D correspond t o Fi gur eBRCRUL0a51037731

24D. Figure 27 is a set of graphs depicting | evels of

IL-10 (pg/m) secreted fromhuman PBMC (3 donors)

foll ow ng exposure of these cells to the

ol i gonucl eotides |isted by SEQ I D No. along the bottom

X-axis of the graph (data pdidnts fromthe 3 donors are

depicted by a , and x) for 48 hours. The test

ol i fagwiell@otd sheiss of gmphq; dﬁpﬁcptguroenQemnah@mmdeﬁa@haJn

eriergrnda il aovs e SR QRO RT 8l 15 howrs

aftBodd¥ing witklo Qi B &g GIDNTUOR I8 huidfter GMg wiH&hg&E DN (10C);
were harvested and IL-10 neasured by ELI SA. G ven are

ang & hprers attey desiagwith dongike Q3IN §14D)donors . Figure 28 is

b : | ] ‘

e iy SRR SRR R By A S in
brdrichoalesimlaRRMENi® B howisrite st wvith 0f1 Ihg,ékg&)]bﬁl (1504)9 15 hours
the oligonucleotides |isted by SEQ I D NO g (110);
t s

aftgr dasig Wit Br. meke DI (1 Bb S hoursaficn dosing with

s S b R T B oncent a1 ons,
Supdligat ddtsa veies ofi grasphf, dqﬂct?]ggbonyetrmﬂatln%oﬂ@aﬁlﬂmed by
EL| S

brigrhieciinigrast i ietBe e S PR P ik e O ITEA g hours

aﬁkﬁ&&h@ Rith MFmg)k@f@m@éBj ) h%ﬁpge&%ee aosflﬁg)wldﬁqmag/k@m (120);

| owi ng exposure of these cel
andllﬁ@omu@tftendmmwﬁtbrl rmgka@DN (12@) ed by the SEQ I D NO

t he_ bottom X-..axi f h. ..The
o1 { QURIiEN N taEs oF Bt Fenif g oG haiC T et o
bréhchdawedifh lavdbe fBiid 3, ho%u?s afte? dosiiElwith 0Th@g @rCBNt (11 BA) QIS hours
of oligonucl eotide used to produce a particular d

aftgodesing with 8i medke %lDNr(@E}aé mu@wf@r desipe withd watky N (13C);
d Bel th
o ISP B3 kRS EI 5] o0 donor s Bel ow Lhe
ODN F@;&s 314G %h:;ﬁ’ﬁes of%fﬁphs aépictig @I?G?imgns & E-Bicl ass,
G an wi t hout an unnet ate
br«sw&a@alﬁaqlahl@gagseﬂl@d Shopeatien dastee Mibg. mﬁ%@l\w 4A); 15 hours
t f .
affbothe B0 AERgOBNTERR) B I ATBHE it mBls QRN (14O
andflSIhIoufs a(fl;egﬂnﬂu)g Mrlemg/dtgfom(hétm}an PBMC f ol | owi ng
f th I1s to.th I | ' 24
Pour 3EF 45 dt B o156 CXfEDs o9 RS OHLHETE O TSRTRDAR <
br@ﬁch%gl%e&ﬁlalﬁba% Mad @lﬁoﬂ%‘dﬁ& @9§th ﬁf&thM@/l%‘"OﬁNQ{q 5&)'3105 hours

i ncl ude .
afffhéomwehtorlamgdﬂg @DNO(IHS@)J mumfteaj dosisgvithol ngdf@lmaNaﬂSC)

cul at.a t i al ong the X-axis
Ead%tho eﬁlg?sén%ﬁjé\%ﬁ Pe %@@Hiiﬁ?%e val ues of three
donafigure B6liOWséita o%%@ﬂhpdéﬁtuigsccﬁlcéiﬁﬁdtl@ﬁ@bf N gamma in serum 8
referring to the class of Css= C-cl ass sem soft,

hogrs=afigr dpagg wﬂB (1 BQ/I%@DMG RA) (bidwﬂraa@ft@msw B 1 arg/kg
OHITLBY L PGP el o 38 B gy o
with 1 mg/kg ODN (16D).

Figure 17 is a series of graphs depicting concentrations of IL-6 in serum 8 hours
after dosing with 0.1 mg/kg ODN (17A); 15 hours after dosing with 0.1 mg/kg ODN
(17B); 8 hours after dosing with 1 mg/kg ODN (17C); and 15 hours after dosing with 1
mg/kg ODN (17D).
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human PBMC fol | owi ng exposure of these cells to the

ol i gonucl eoti des for 48 hours listed by the SEQ I D NO
w@bk@ag3ibe bottom X-axis of the graph. The PCT/US2005/037731

ol i gonucl eoti des shown in Figure 3 1 include SEQ ID

NG 9, 13, 10, 14, 2, 1, 11, 12, and 3. The

concentration of oligonucleotide used to produce a

particul ar data point is depicted along the X-axis

(mM). The data shown represédts the values of three

donors. Below the SEQ ID NOs is a designation

r ef dligirads iva sdries of gephodepBiig Ossenti@tionssefSIISE aiphs of serum 8

C = _Ccl = B- 5 = W th
ol ARy T SRl RSNy Bl licBhvt a1 Ae
ORI SR ZenoBAF Sk B6siRY with!190g/KE BN (88E€); kA€ 1 HBaHYs after dosing
cytokine anpbunts of all donors . Figure 32 is a set of

Wi@?r}alrilgékgﬁm\bﬂﬁﬁg- | evel s of CD6|9 expression (M) on lalK
o " eSs1 oA
copd 8580 h R BBy M pbe BERYBHERE L P2 27

olitoddoavhidectideo O SBO IDNNOe 2eal IGBDN SHGED NO: 7 on antigen-
ol igonucl eotides f or 48 hours |isted bﬁ’ EQID
5

24 S I
indyoed {gF {196V 1ea¢ Tgf2g. @riéB@praéwloEé% Hhecapusep Sieatlts age fegn + s.e.m.
I I nt ' f th h
o geh B R LSk S A Bk R e d U B kel

WhHIPE 1At wilDutB Vs &si)Cel | s were stained and anal yzed
by flow cytonmetry. Figure 33 is a set of graphs

depiligim @0liew sdries of gtaphe flepictingdBbetexiPORSTIHD IDANPIK2 against

. cells. i ndi. cat NK cell .activati f.ol | pwi
inflensg iRl ettty Slerd afSo i Rbn iR ridt, Bhic ot
ledk@U§ s tz'(ﬁél)?é’osmbﬁhhﬁ(z;‘@@ ndatrdehiad @0Q), ihéhoatlbaBels @0[;), and
of the graph. The oligonucl eotides shown in Figure 3
borlmveigivé% IDNO 9, 13, 10, 14, 2, 1,11, 12, and 3.
Th tratj f ' i dt d
Tor AR5 2 Eh, Bl RURITIMELEREN fisip et O P oduce @

(mV),. The.data shown,repr.esents Lhree

QonCHEe 2S00 SRl REPRER e eHedal et Si0:7 Oh Brway
redigthi®erdnf Qurt Pednfiliagbd SBor@hclObMimaCeSios&edsposse Taie W& dbtained,

C = Gclass, B = B-class, non- G = an ODN wi thout an
angd pireekyéastisdy Bpequariidied ab the axgs endst Hierragvoni Fnea pigs were given

B e

nlikat 8MEi/ky,. 1001 Qo330 18/ke, FetTief dagt dphanstateitiedtiSHRY IDBE:7
expressi on on human PBMC fol | ow ng

exposure of these .
capsstliaclase depRAdENS TGO db A AR o L IR 2A i Hhgepict

SR 0 gk ks g ol 10 el o

cobiliafce (23B).1Biguie$ 22, andl,22Dlare b2y, grapies depicling the increase in airway
concentration of o]igonucleotid ed to produce a )
reﬁaﬁqe&aﬁg} ordacEeasHinifing somgpliAnes g REFPPRSS 1 tuegfnient with

: SHM val ues of three
Sag%\ég%ggﬁgjw@ e SEchig%{cﬁIOs i‘gosg&gési gnation

ref er.ri t. . i = C- i f .

0" - TR0 Sl OF slint o apE RS ol e PR (PR P9 cirvay
resisiaiden@2B A) exl] WpGcohplamel(R3Ber e st ai ned wi th

anti bodies to CD86, CD80, CD19, and CD14 and anal yzed

by fHigureOWtio BBEOf graihe degitandtheseltied SEX) &I @A Airway

fluorescence intensity. Figure 35 is a set of graphs |
regjaipnes andduEDEBnRlighre sEeIach AniMMA 1 aSBRESPPBIE QY Gpjas obtained,

r . i t

ang’éa&?xzakilr?%c?l&g§ &% gﬁérﬁ@ég o Ohd HEa DI IHMGRO iR s Wlke
given intranasally either carrier (saline), OVA alone, or concentrations of SEQ ID NO:2

of 10 ul/kg, 30 ul/kg, 100 pul/kg, or 300 ul/kg, i.t. The data demonstrate that SEQ ID
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I D NO al ong the bottom X-axis of the graph. The
ol i gonucl eoti des shown in Figure 35 include SEQ I D NO
w®2006335430, 14, 2, 1, 11, 12, and 3. The concePCT/a81005037731
of oligonucl eotide used to produce a particul ar data
point is depicted along the X-axis (m\V. The data
shown represents the val ues of three donors. Below the
SEQ ID NOs is a designation referring to the class of
ODN. Css= C-class sem soft 153G = C-class, B = Bcl ass,
non- CpG = an ODN wi t hout an unnet hyl ated CpG The
N2l dassedmr@ss{dapmnwedlmmnnm mm-e&slstancélDBfgur@m and 24B

CD and 14 and,ana d by flow cytonetr
el iSRRI 1o FREORLaEF RN OV e AR 2 Ly or decrease in
lufg 3 Riadbe (2213, Ff‘gure%f%@ ARhsTsgRivet bRghd &éﬁ&ﬁlgqﬁe se in
expression on plasmacytoid dendritic cell
2iIERE i BBRY (AHI) @IREreaSHI0) v pmenliinon (9M)rin mpymsego treatment

)

PR é&%@@?%&%ﬁ%”%ﬁ‘iﬁ%@t T the key o

h h d l.
11 udHESEen i Frmarey o] SahtirEAnlarpeed befin (ORRE JIbFy airway
reglﬁ%&q@?&? Wd g B@m?l"éhcegifﬁﬂ ODN concentrations for 48

hour s | s were stained and anal yzed by fl ow
Cyt diigare Y6 iFh summagofithe graphs 1nd?1ggfﬁaah endiapi Eiguray 26A and 26B

ol g g B2, FteRls B 36 08D shieuta PG Figues 24

anBQuDs |isted by the SEQ ID NO along the bottom X-axis

of the graph. The oligonucl eotides shown in Figure 37
i ncltigae S d@ 2 syt adgraphs depicting leyels OQIL- 10 (pefmD spereted drogn
tr | t t
hugggtpﬁg&g ‘%9 daﬂéﬂsffbll%(wtl@é éx‘%@&!&% ?ﬁlg elféégﬁ'ﬁeoq%{ggl%ﬁg&ﬁieghsted
by(SAQ ID ‘Nbe aldmg aheslburwm Ke@ﬁesfethé graph€databoidss Bdm ity B donors are
donors. Bel ow t he SE is a_desi %nati on

I
depistedrtyind . mandr Tey ‘!a%ohvw dbRtesbgligonuclepdes sbayn ig Bigure 27
1ncCl:ud'e lIBﬁ@Os 39‘9 "’lﬁsl 9‘2 THR Gonceda @o%&é&ﬁﬂ&le@tﬁe used

unme Ia ed s wer e stal ne
to @fﬁdub@d pasictiar W@om@@dkplcﬁm&on@fm XChAi4 (@i, Sﬁp"drijaitads were
y flow cytonetry. The data presented is the_ nea
haf‘feaf@ﬂ aa¢ &Xré@ MGIeERd by fLIEAgtiRen3ge the rwagéw%fnwgs of all
dofl§Ri cting CDBO expression on nonocytes follow ng
exposure of these cells to the oligonucleotides for 48
hourkigire 88 égla kst of ReapSEQHiBitideadlo o TNRenlfiimt (8A), Xataxferon-

of th The ol i onucle ides shown in Figure 38
Zamed (1B, @E%IL-L@ KEC) G igecrqt@f? frg o hymamPBMYE fcﬂlzgma& gxppsure of

thek Q%eﬁsot&ftgér%lg@&ugféoﬁ%ets‘ilsg g@‘ﬁ(ﬁ ?ng@(ﬁ 1H§§§jlﬁ{fg{ﬂﬁé’gﬂ5ﬁ Fach

da(aMnt igte ddhilmtajmm cyeqpities eatltls of higress admnes Dhe PRMEEWere

. donors., Iowth ID NOs js a_designation
m?@ﬁ@fir‘frlﬂb 41%6%55 copceiigiongs SUpcnRIgs werdivestsriand
cyE)kmegnﬁéaQi%d bé}Eﬂ@XC |Cﬁ§e°n ar@% caftdRBued ﬁl@ﬁ;}%{h& BOYEn@Bf all

unnet hyl at ed he cell's were stalne
doamtSI bodi es to CD86, CD80, CD19, and CD14 and anal yzed

t t T dat [ th
11 udr S QAeth Fonabseanbs o6ipr Guflev5o} ENE' ut G g Sorged fom
hugRRIFBNICFo TR %P KES bPMe telb ﬁﬁﬂﬁé%ﬁ%@ﬁ&l&@iﬁ@i fok 116 hours
cells foll ow ng)sex posure of these cells to

lisgidi ycdhe SEQID Wsalprg thedotiemrs-akisof gt gygph. hBhesHigonmelpgides
sth@F{gﬁFeotfn R4 ;émﬁN?f ot 18 @ 8% 1TDE 12 and 3. The

I'gon
concentration of oligonucleotide used to produce a particular data point is depicted along

the X-axis (uM). The data shown represents the values of three donors. Below the SEQ
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Figure 37 include SEQ ID NO 9, 13, 10, 14, 2, 1, 11,
12, and 3. The concentration of oligonucleotide used
W ooopnatdace a particul ar data point is depict ePCHUSIIG5/037731
the X-axis (mMV). The data shown represents the val ues
of three donors. Below the SEQ ID NGs is a designation
referring to the class of ODN. Css= C-class sem soft,
C = CGclass, B = Bclass, non- CpG = an ODN wi t hout an
unmet hyl ated CpG The cel | s Mere st ai ned
wi t hanti bodies to CD86, CD |c, CD123, and HLA-DR and
IDaR@k yezeedesignafiborefaying mathey:lasibﬁOﬁm aCpr-aSehkesknmisofth€ = C-

CIr dor-HE5 EORmGH® SviA QOB dhpt 48 sni et P o ehipgmppants
wdrEhhiPedtd BBl B?ne(aﬁg@ b E@I@Q NQR¥h &R t(lé%nfcﬂolkﬁl\é" aﬁg)unts of

exposure of these cells to the oligonucleotides for
allrﬁm@lsﬁ listed by SEQID NO. in the key of the graph

ot GERP087s B a el oSt PP R Bt RRETASS human

PBMCf‘foIl@lerigr&pﬁﬁir@dfm& RUHELME bﬁ%bﬁfé&oﬁ@és 4 2D QYHS listed by
wer e stained and anal %zed y flow cytonetr

thq:S@QrIE NOnpleng the baitors X-gria phthedaante t Theepligevedleotisks shown in
F1$1§PP6§1§6119& §é 'Iﬁtl\ﬁécf 19”&@”14' ? 11q1! {%%H %?)Tth%%oncentranon of
ol fow ng exp sure he’cefl to e

olighngdsuticle eiséd wagoduae aPhrthvattr slatal ieds &epl&tb@ aloEQtHX M
al ong the bottom X-axi s of the graph.

The
(1¥Di dBadetaabovaaepresentiihe Halppsfithreg donerac B@@é\’ HESHEQD NOs is
a CO?T’ enc{nlr%fen]lggt e c?ass &foﬁeoté% Cacﬂs emllggftdcc C- class B=B-

Ion- o 0|IgOﬂUC e USG 0 pr ot

clasa,rﬂome@ba}r aaODND oiithbut 45 emtiotiedd apeig the X- aX| s
.. The data shown_ represents the values of th
don&ﬁ%ﬂre BéllHssetod gtspbs fepiging [pvels ofdy- gﬁama&ag/ml) secreted from

1@' M@QFOHQW eex@!) egoﬂile@élll (S8 Oﬁﬁ%ﬁfi’uﬁ%ﬁ tﬁg’gqhurs

- cl ass, ass non-
hsterirhytthgl SEQeIdD NpGlongthe bettbm Xmme of tiai graysh. W lidoligonucleotides

ST iRtk Py1or SECHR NO5PeLerebti T he ok 3 The

cofl&éﬁ%ﬁé& sﬁ&@gdnaa%&%det%ed & grebgeep drﬁ(nﬁals@atta ﬁémﬂl@ ﬁgf)l%ted along
depicting |l evels of expression of intracellular IO

the X- @m:(ell\ﬂ)s Tlod dabwwhmgvrmpl@semsathefvahhe sﬁthaml domotso Befhew the SEQ

mieanisLeotides Lor 2aanoue Hphed by LR SEQIRNO_ ¢

clddb Ime@eiags%bﬁteézpé BOWODR ﬁitﬁdiﬂ%nﬁﬁm‘eﬂ&ldﬂ&ﬁcgé L@ehﬁtants
9, 13, 10, '14, 2, 1, 11, 12, and 3. Thé conc ion

weyé haﬁves;cxham Eoi-gaemasesisyred py &dUSA. Givsarard malnmanatatokme

oi f@a%ﬁ'med along the X-axis (nmM. The data
ang)ﬁlﬁ 82%8nts the val ues of three donors. Bel ow the

SEQH%&@Q it §s@ o@gﬁdpﬁﬁééﬁl@t[hgrlﬁfre% bf OD6Y @xlsxla@sl&i («mx) @h NK

ODN. S= C-cl ass sém sof = C-cl ass, | ass,

celpas andpdicaton af WKl acm'mona(ﬁ 2691 et ﬁW@t(é%B)cqm Cm{e(32C)
t
exﬁ%_g% %1 }gﬁg aeﬁg yZ gﬁn%” )E}:ﬁsow olcfy esgé?l}syt% t% ﬁ%oélpcgeoﬁdes r}”or 24 or

48poasdiverby SEQID Neain the ker eSbegephi rEa&:ﬁSjataypouEugﬂfeenean
43 is a set of graphs depi cti nlg a conparison of th
S

flugpispence datepity edpgors. Pheerdlsrrag ﬁ@ﬁba}e@ Wahdlg mé&:zted ODN
coh Lo 4711 SIES CULOLE RS EE LAR LUBTRIZ oy

( 43A)igurk BB\Igs 4 48 BY grapRs H&iftdRQpyelt bf Bv{ld 3D D6P lexjn&sion on NK
43E N 43F) .. Figu 44 is a set of phs
Ce@ %’t ﬁnﬁlga@r egﬁlﬁa@s%ﬁvwogktﬁﬁoma GrppEe gf ey ibio the
ohgonucleoudes for 24 hours listed by the SEQ ID NO along the bottom X-axis of the
graph. The oligonucleotides shown in Figure 33 include SEQ ID NO: 9, 13, 10, 14, 2, 1,
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NO : 2 and fragnents thereof (SEQ ID NO 18-20) to
i nduce cyt oki ne secretion from nouse spl enocytes. The
w@yiookssaes anal yzed include | FNa (44A), | FNg (BdBpS2005/037731
| P-10 (44C), 1L-6 (44D), |1L-10 (44E), and TNFa (44F).
Figure 45 is a set of graphs depicting a conparison of
the abilities of SEQID NO.: 2 and fragnents thereof
(SEQ I D NO 21-23) to induce c7ytok| ne secretion from
nouse spl enocytes. The cytoﬁines anal yzed i ncl ude | FNa
(45A), IFNg (45B), I1P-10 (45C) 1L-6 (45D), IL-10
11( h%@)ld 3aﬁdnevwn(r45@) of glizpanelepidemsediompdneen paicdardata

pofi i REHP RN ik (T ARt A BB fepresgnisgh vatues of three

dohHée Bel @i the BFQ IDNOWSS bl ddbibAdtRinyrefkfigoiouEs elasd SESDNE Css= C-
the i nvention described herein, in sone enbodi nents

clasasemi sofi G\ed-dasspe rB-elass, senudpEg %n @PMNawitbputarramegylated
t h
PSSPt SEHSER T TP RIS LER, LD B BBt wond
flo3# cytBineey.| The Gath @eeserfied mn@ heap Plubesdinct mtemity bound by
a mechanism it iIs believed that these, inproved

pr opagHE 84 ing eeted erphadericing GDBH eXEeysineyt BuptuBR Mt
fomﬁxkfh' %Xg&%ré MQ&% p@% i oﬂlcl&ﬂﬁgﬁo? 9% hdes 18fed by the SEQ

iester or p 0S ster i nternuc
D N@I@gmhe bitem e axis 'Of titeerapic | Betdligentdlakage Shawn wskigure 34

SRR RS URTIG R ek o i LY

ol%glgu&&ﬁﬂle &Bdd RATEARRS Cﬁa&‘t‘fﬂﬁ?ﬁ Qlat ﬂdmttlé’ Béfigbd ¥1ohe ti X-axis

fied or unnodi fied phosphate |inkage, but other
(;,LNDd iThie clatai shnwnaemem&ssthbkfduesﬁfﬁlhlea donorsaBelow the SEQ ID NOs is

] gonucl eot.i de | eot | on a ta
a Gpgahon TefgiRas gof 59&&? GrSuRpdahan o' = B-
clge%%o @@d 1 DK GRS meutba% ﬁ%%tﬁyl%d epa mm@l bélisedert @tasrtéa with
I mmunosti mul atory I gonucl eot’l des according to the

antlbadlhs WQSD% @]h%) IG‘D/]@nEdeﬁDll"r mlfbanalyzﬁgll tyrflow cytometry. The data
pr ﬁeﬂ ‘81 I est er. or phosphodi.ester-1|ike internucleotide

&;MSAG) HOTeSPERCE ISP nucl eoti des”. An i nt er nal

di n L{q!gﬁ@tzlsdﬁa k&t cﬂ%&?@h@ degsibihd C%@Bx@ﬁ%l&ﬁd}r{ h@han PBMC
adj acent nucl eotides connected by an internucl eot |

follom@pome mh@ﬁa qellp thide Ohg@mecm“udﬁ for 48 ﬂsl@urgsdisﬁeddwy the SEQ

otigde I ot
of 61 S50 8ol G5 Ble ] B0 BBondic g SR Bl g 3
inélgfi¢ SEQIDINE: 8, 110314,end, 1af 12 edd. |mm¢ﬁb@ﬁﬁatldﬁoﬂ' hus
a linear oli onucl eoti de that is n nucleotides |on

oligaguegleqtistedised o producgigRastiaiar dataspoipids depigicd alpng i

S R LU U BRq on

a ddsiphagen refértigg o then@as 00ODIN n@M&la@@sdrﬂil&bﬁL € =1C-class, B = B-
nucl eotides | o has a total of n-1 internucl eotide
class g £9Gman &%ﬁﬁ} Withou} 4 PRy lnisel ikt 1k e lifgwere stained with
h Nk S I ' r
o ROESCOTS 2451 538 e 86 SOBOARD AL ESHATCS! The dat
prefeptedfiotie, meaf fiforésoepledstehsiti. est er  or
phosphodi ester-1ike internycleotid I nkages . .
posi FEBisetd 16 asaef eranty dghicting Vﬂé@?@h&%&’é‘g@ﬁ"? A& plasmacytoid
d Hﬁh@ béil 3(@5?1) SRACHRE €368 ) hnd VB80S bmBlstord a{emonocytes

phospho |ester or phosphodi ester-1li e |nternucleot|
fonlowkrwcposure oﬁ‘dlesqomlusttm theadigbruclentideslistad by SEQ ILLNO. 1n the

key o%lﬂ(la ogtgrlap g3 E% ﬁ%%tpo}n? ist tﬁg aSC'alcgfate%' mgarrlldﬂuorescence intensity of
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The invention is based at |east in sone aspects on the
surprising discovery that the specific Cclass
W@ emA3aBs ol i gonucl eoti des descri bed herei n hB@BUS2005/037731
i mportant inmunostinulatory activity and are
preferably useful in the treatnent of allergy and
asthma. These nol ecul es have at |east the same or in
many cases possess greater inmunostimulatory activity,
in many instances, than corr §Spond| ng fully stabilized
I mmunosti mul atory ol i gonucl eoti des havi ng the sane
thraeu dorens.i e salywenme mcubatedwith slof mdmmeg |conedngatipns fap48

stinmulato n ot | ng a partially
ho‘érts ﬁﬁ? PEF %gg&@%l}fgam?y&eéﬁ}’%lﬁ ‘ﬁ'g %821. ester or
phosphiReB ¢ 5 £8et ok k@ h@&@ﬁ&ﬁfgh@@lg QIGCIDB@K §s1cﬁf:(§iﬂ1ﬁlonocytes
only Wwthin at eastp oneé internal pyrimdine-pur

fol{ovdng p}(p(isgrqachﬂ tgxe cadjs td ithe liconusleetides ey 48hepuys listed by the SEQ ID
N

. inditdd SEQUBNOI g&d, 1 omanest, iyl Btaed B. mhe@onmtramn d@s

Due to the greater potenc of sem

olhgbmyéﬁmnldﬁ St Qasoduse MBI SRR GBI eY distet %10%9108&%5
(oD 08 ol B bt S AU R el e St o wos s
a de@igﬁa@cﬁi ﬂef@ﬂuﬁ & the @ldsgoNODNe o@siséescnams endaeoft} © =a(&-|olaes4€B = B-

sired biological effect. V\her as fulh %fabl zedd h
classanono SPOTTPROS! (‘ﬁwﬂ hogoT BTSSRy ed Cogh Al pelfsrwere sfained wit

t
o REFEFTRYIEE 98, RS Bt b onl bl e dus
préd@ﬁfea?,ﬁtmgnikﬁfﬁm&gmsﬁemnyves (as assayed by TLR9

stinul ation) exten into r _concentration

by dHEERS 1bpErTR EREURABAEREE ¢ RO FEmeRinT L BRR g ollowine

x%) L 0 {h@&' Jbél 24 tHe ARGdd L SR ug HOkisORMACHEaE SEESID NO

| eve hat sem -soft ol igonuncl eotides
alm’fg 1ﬂ1h éoﬂmﬂéﬂklsloﬁﬁ@rgraldn ”prhquupdeotg}ee shewn in Figure 38 include

st TINRGS: 414 308025130, At 3R i gt s

toﬁth‘an cLé ngﬂldum %?o'uﬁ'ii dpdtdd é’lbhg ﬁfé@@-laﬁﬁt(hﬁﬁs The<sta shown

nucl eot1 des | ong can have nodest
represemotikivaiileatdityeeaddnions. tBelew rtﬂm%l?e@ IRNGs 1S<m@e§rgn@@orgreferrmg

24 nucl |
e BT T 2Rt S5 B st 0
0PN %ﬁh&}t%%ﬁe@lﬁﬁa&@a Ghave hes vove@ié SIEAYE el ainﬁbdit&b‘ﬁto CDS6,

I mrunost i nul at ory act|V|t at least equal to
CDROLOIO$Y,i amd IGID ¥ a;ndamaly\zcd gy ﬂf)WfQYtqflgﬁtgt alel dagacpresented is the
ollﬂonucleotj es..over 20 nucl eotides long. In sone

UTEREEGGESY-6 mer  phosphor ot hi oat e

ol i gpfufd Boksiadet ARReFHseRpicting aTI80i sXPressish bmplatnacyoid dendritic
activity, substitution o? even one Phosphodl e%
calhstfdﬂqmllrlg@@¢wfe®ﬁ¢b@ﬂee“@ﬂ$ toethe pligepyelepgflesor 48 ours listed by the

r th|
SEOTPANGTRAIL AR LS AR o1 R U R s o
Fikkes3 7 fneluge SEQ ID §O: 9 e 10uihe; 1pf1, rlapdmba i Blaae q:mtm:tua@sm of
al ong the Ien%th of the qli
i

g}b@wcl eot | dcgg) ged

ofganunlsetidnac dP5PIYFs §BAEEIAYRORA dGPiS ?ngtPB?ﬁ s
oS 5 3 P 8P S e sigenabn deo oo
a dbdigomien reftrirdes thylastof ©RN MOssrUrlissegmhsadf, (5= C class, B =B-

nucl eoti de residues, O igonucle t| des of _an
clgie Tt amancO NG WoRtt a8 STE R RSSO RS Wete stained with
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are capabl e of inducing an i mmune response according
to the invention if sufficient inmunostinulatory
wWOoRaokf135484 e present, since |arger nucl ei c aci dBCHDS2005/037731
degraded inside of cells. It is believed by the
instant inventors that sem -soft oligonucleotides as
short as 4 nucl eotides can al so be i mmunosti nul atory
if they can be delivered to the interior of the cell
In certain preferred embodid8nts according to the
instant invention, the inmunostinulatory
antCHoldgi@ e EDSGt Cﬁmc dEIéllieméHMdeD&mdlmlymt bedpwdgtometry.

8 In tgf B odi nents. t he. |mTunost|rruIatory

The, Wg&ﬁﬁ@@% %tﬁgﬁﬁ? UBTSSGRESH IS 40 or 10 and 40
NUCRERLL B8 S d QPEF grhph<CRIptcRIng 18Vetf G dxBbssoR otlin@esiBilar IP-10 in
according to the instant invention, the

B dett(#{itandmhenooytps @Wd@@w@a@g@%ﬂa@@h@@t%w Beand
ot o 2L S PS5 1950 1 G Bl
poidk is488 H@hl@@hted@ﬁea@&ﬁﬁf@bér}bellmnﬁ’@&ff ﬂ\trdefdolnmsr é"éﬁlcn@s were

‘dose” of phosphodi ester or phos i ester-
incubated miidy tho tndiratad; QP%TMCW%PW %@ 3?1 RN Qe 1&@ ere stained and

e us it is believed, for exanple, that
an%@%]e;a%g ﬁédqug@me? i ven ol i gonucl eotide sequence wth
fi v&igurt et ivd sePof glraphs:qu;mtttmgdsvelamf aiprggoinn of avtacelénlar IP-10 in
with five internal dle
mqmextﬁh’ésamgw)fnweég B i hedbiePanelsaridesfos 24 heursdisted by
thé r naI O'Eﬁdl%ttﬁé Yot iR X-20s 6F ﬂﬁ%’i‘&tﬁ{ etel i@ oMhdlébtides!Ehown in

odi ester or phosphodi ester-1like CG
Flgm 6 matideREG éDlN@k%déleWlﬂcﬁ, A1 ldAnd &, b goncentration of

h |
LTRSS, 00 50 LS oek e M e
(u}\/gm%g 4G aesﬁfy'lvﬁ ?eﬂrés@h@gﬁ§vaﬁﬁ@ Shh#eB dbHé®. BelowPthe SEQ ID NOs is

nostinulatory than an oligonucleotide with two

a desipautival refdrting twoitie ebseof @PNoHosspHOdlasstear spitide -(%class B =B-
i nter n cleoti

R T e
antiBOGENR C]Eh&g(ﬂﬁﬁﬁ 'aﬁé {121 0 ahd BRASRIACGH! fesi eﬁoinle’tf? U}Eﬁe data

I nt er nucl eot’i de Ti nk age. Inportantly, inclusion of
prmatQ:doméle inmtaarfherespéngs pifealiest er or

b el sPog]g%l 3'5: gréetlol égaﬁ%gdé@Egﬁ fég%l@%gépgﬁeésio%@gﬁrécéllulm IP-10 in
B BY1esihedinsdxpbsiRe optfhe&pdwld it@ tHeailigbimbodeci@es for 24 hours listed by

i nternucl eotide linkage. I n addition_to the
the SEQolﬂipreadtN& the bop P SHiOf st Pl e ThR Lot %@f@ﬁ aﬁown mn

Flgpﬁei&% ?EQPIBSNE)L g I1 9 nglé bh € ] €79} t a{ﬁd@f_rh'ﬁﬂé%oncentratlon of

e can al sg af pot enc
oligmuﬂe@tldemb@tcﬂpmdmiel egmﬂ@ilaodaltajmnblﬁ dB}bletep abkmgrihe X-axis

invention are generally protec fromr
(H@é}g} rEadatashomm rpp@s%%xmva%@o{ mﬁoeéqv& F]%p SEQ ID NOs is

g :1‘%3 el s rrlng %h%&l%s@%fweggdegrgdég kah ke cat @Cblass B =B-

y prore romrapl ation |n nost
cl&ésSﬁcbiﬁ&Cp(%tah O véiwepin amethylptedtCubl dhetceswers sidindgd with

axsthpeiss & 614k DAY PTG PHERTROGE B lgossjommetsy. “The data
pr%gén%%ﬂg‘fﬂeerﬁfaérpﬁ&ores-ggh& 1ﬁ€eﬁfﬁ ks in the reduction of

mrunosti mulatory ol 1 gonucl €otides in those particul ar
t i ssHigre 48 azetafigraptisi depictihg wiebmipadssml of the #alitigssd SEQ ID

| ead d bl I
N A RAPESTE SR S0 BB 5 B S oAt o
ol i gonucl eoti des of the instant i nventl on will

generally include, in addition to the phosphodi ester
or
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phosphodi ester-1ike internucleotide |inkages at

preferred internal positions, 5 and 3' ends that are
w0 e@oasaBt to degradation. Such degradati on-r eBCHUSIWS/037731

ends can involve any suitable nodification that

results in an increased resistance agai nst exonucl ease

di gesti on over correspondi ng unnodi fied ends. For

i nstance, the 5° and 3' ends can be stabilized by the

i nclusi on there of at |east8ne phosphat e nodifi cati on

of the backbone. In a preferred enbodi nent, the at
mdusasilemegtephdbp bpdkinapahaly zed tinobmd edfF Noh@ 3 Backblyr(é3 ), IP-10

i ndepen a phaosphor ot hi oat e,

each end is d dent |
(4¥nobph 6t o) Thil4¢2E). Ard F&IFB‘K@%% onate, or

ot APORERAEL L pABh T M pAL ARt D KBes HSEQ D
NO .02 hbdlfagmeats dieread(BSEQUDI MOt 1i8d20) un irtdsice oytnkint setrétjon from

peptide or amide |jnkages at .the 3 _end. Ye t her
mayse BIFROSE S o A BS CYRREICE dahyyed dRe mﬁIFﬂ\f%f“ﬁé& ﬁFé\?vt(R%%)e IP-10
SGl i t.her, | O nt to be enconpassed
(¢g§’ﬁ%g??ﬂagxéﬁgﬁéﬁgfagscriggéﬂggove, t he
ol i cheadd shesf gfaﬁh@ Gepiifiioadonipaviesi bOie iabititigslef SEQ ID
osphodi ester-1ike |inkages wthinp

hosphodi est er orfp . .
NGid o fmBman fhesen A BRUD NO| 3t Sria indees Yialer setpimstrom
SR ThERyA R RS TRy Bl oo et

I's not ne

(450MVBV8(45D)AL - 1RN4SE), 4R UNIRAUsHR contai n o
phosphodi ester or phosphodi ester-like |inkages wthin
every immunostimulatory notif. Additiona

phosphodi est er or phoiﬁgggxiigﬁgségéigkﬁgkages may

al so be maintained fo i nal digestion

of tAhaaLsdbhELMSEembaPirhmasesktiahilgonusigatitlesiles ak provided

phosphodi ester internucleotjde |inkage is the type of .
ac¢drdingde theHaventioar The immpnostivanlatory eligoaycleeligsy of the invention

0 T - . ) . o
ac Y P S RABALAE el FESEOUSL BOLLAR, e Rmitr o
enha¢eé PotehOTBeduiced batumic gkpasulyy/tottinokiddely, tivenald sphoegeand may

atons, one charged and the. oth unchar ged. .
happ Es B ERSUICRLPRFNIGTRL & AR BRI BGETFY [thweég@pﬁga%awqt bavad bx2

m%g%fgi%ir ﬁ 25 %@gﬁ?%d fhajf &eé%&&%?p&%&r%&dﬂg &ssbBitetl vl e strategic

e oligo eot i
plaensphweilhiashemmikastimiaoryudigentdletsides nkplysphadiester or

UEGRRERIT kG SR aide S Behrar | Lh Fmsrmifieqle inkage” s

usgﬂﬁé%qgfe?ss&)qﬁe cMBRSH bEKbBhe Bhlgk 36ihing th8 adjacent nucleotides in a
phosphodi ester i nclude susceptibility to nucl ease

nudlegpesid moleanid. dihielcovalentdagldhone dinkagNriletypicatihbea frpdified or
ex | e .phasphodi est.er, .but hosphar ot,hi oat e, ;.

g R R Bk gt e Blca B e Bp il ThS  tinear

ol BoAEIEItHB thathd h Budledtiiep Mo dit@sl €n-8Mdernucleotide linkages.
phosphor ot hi oat e ol i gonucl eoti des activate RNAse H In

Thespearbent berkbpirolinliagas canthe poditiph etmanedified indhe
el eot ' ! c
o FYHERTPS DB SRAS koI TR RABAL (& oy

No. IfphriculkdSshokptiadiddad enphdsphodieB&9lil@FhterthckotiBaliakiges
. No. 6,160,109; U S. Patent %g._6, 07,.819; Sergueev et .
inyglve “ipteyapd linpicleetidere m Soaterns) dgweieotige iny gongg mean any pair
; hQd HRSRREHRS lifkadd which neith
Ofi%ﬁ{eCl g?ﬁ&?ﬁé%?ﬁ?ﬁ%‘%@%@ %ﬁ‘ast erlorrelr [ %éal’ 'y plﬁ r élelRper
nucleotigdrow the paio af auclédtides isreterminebnudhatide, i.e., neither nucleotide in

di ast eronerjcal | r hosphos ot hioate is.nore. .

tng DR B IIRBCED S AR liaCes rfuae iy G 9P OB BtealiEoRgeleotide.
activating RNAse H than m xed or diastereonerically
pure Sp
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phosphorothioate. It is to be noted that for purposes
of the instant invention, the term
WO piveapiaedi ester-1i ke i nternucl eoti de | i nkage"PCT/US2005/037731
speci fically excludes phosphorodithioate and
nmet hyl phosphonat e i nt ernucl eoti de |inkages. The
i mmunosti nmul atory ol i gonucl eoti de nol ecul es of the
i nstant invention have chineric backbone. For purposes
of the instant invention, a %hineric backbone refers
to a partially stabilized backbone, wherein at | east
Thos e linasrenlipgeohdeatidgehitiink ageeotiieh dm;cgﬁmsj lagtstbof i dinucleotides

ho diester-1ike n ei n_at t aone qther
oo R B aCPERE Hausifidede ol Hi S dhiftiios EiRose R on i
ditutleHiay & f0tedtal ntBlhad8otiBaLE ThE a?‘ﬁnéa@ @ﬁéor&@?@oude that is n
phosphodi ester or Fhosphodlester i ke I'i nkage and the

nugleoti slong)h@ astotabiof n-ddatetiucleatide linkagds fficomdpn:3 Bitaroad
i QBERBAORIRPRRE Fotl BIESER. LEr DERDIOFRYEL SaebSpliscr e

intpHiupReH8e Dhkdehs hditoRY, krdfen@iphbspHRdidste OP?I%EH@@@ster—hke
boranoghosphonate Ilnkages can be classified either as

intsHwslsRBde HBlkages posiéonsd balvesn apy priz efinuddegsisisslimige oncleisacid
se@%@ EEXEn so [i.?agr?ts i &%{nggﬂ?)ﬁiegtep ar é%oosgﬁ %}rlﬂ&en g to

|nstant |nven1 Ion C i'ncl ude
intatnucleatidle hnleagphasmoophsitsdned beptees Ritbel paﬁttﬁTnuOlreotldes closest to

hodj ester-like) |inkage and at |east one
thgg ﬁ ﬁﬁtsphonate (stablllzed) I i nkage. I n another

e b og}eTR{Mntidn ${b4¥E4 btcle%@ as@%&? b 'tl{é%ug&hs'il%edlscovery that

i nstant 1 nvention coul I ncl ude” bor anopho
the grivoicHOdlaes seani-woift ghigospiiadides dmchbkdaheramdlave important

hos horo hi oat st,abi | i i nkages. A "stahil.ized
m?fﬁwe? 2oy b R SRy bR ehrmRi R Uy gad
hiak 5!91%56 hdlecii®s Hakaki & Yhe! ﬁﬁieﬁﬁ%‘i‘haﬁ? ch§és $b¥6ss greater
degradatlon (e.g., via an exo- or endo-nucl ease),

imgypstinavlatosy actphiysisHodiveisstencesnthen aordsponding fullyrskahglized

1m§{ut%ﬁgtz [ ulg a, aggltgclor{cl)lzc egBﬁlileg g%&gll%gtbg g%llée? guéleotﬁa%gcfuelngec | ude,
phospkaniodift sligdatidleotiRtinih ﬂﬂﬁ%ﬁ&'@ﬂﬂﬂﬂﬁor}&ﬂﬂgonucleotlde having a
net hy %@hosphorothloate O her stabilized

paytiqdly stabeized baekdone.ir adéch Rhesphndiestaxior Rberphedipgteralikeon:
1nt9§ﬁkfegﬁ%g+l§%ks o% E@g %gnré gtglgasg tgﬁg Ln‘cterﬁ%l J}Sf?l?rliﬁogfp%nne (YZ,

prefm}abb)e(l@)'dmhelsoﬁ@ Smmgftaxhtgomdl@mdbegémranyq&ssess increased
ei t her phpsphoram date_or sphonate
meﬁg\ﬁ? irfl{l]lg@gy Y. refgiiie i Wr%a%%%@ﬂé( 1iz5f be nade,
1mﬁ1u@»ﬁos‘un%}ﬁl.'atﬁi)‘f'ys 61 g&ﬁlglebﬁdf% %ueFt’att ﬁé”%re&!@r %gg)f%gﬁl—sﬂ? d
ers Par g

kyl phosphot rT est oxygen
ohgum@lqotudss abﬂayb@ﬁ ehg(mscldefsdﬁsmluﬁcbe usellaSoweatffedtiviio.

5,023, 243 Pat ent 092,57 an p.
coeB P Bt S O GGt Rerep g soRyemRBa i daRgzed
1mﬁﬁ&§6§c[rﬁhl§wr§y oﬁ%ﬁiut:ﬁ@ﬁ@esﬁﬁ BERP tS ach®lenASirdPbio[Rkdal Sffect.
ot her DNA backbone nodifications and substitutions

hav éNb@éats il stabizad 1rmmun@s’qmmgatety cligonpdlegities Creenthiieiv dose-

respRpi ey el syl BT BRIRR Ereirhaea g have

m@io&mwﬁlllg\/iﬁcrezﬁﬁﬁg ddﬁélr@sgﬁﬁseﬂﬁlfr%t(&s dsSgea byt T RNbtITRNAL )
al _have described such techni ques. M xed backbone

exepding ialg hegher percepisatiops tbﬁwdztb@ opimalroaceitiien &raomysponding
mlgyﬁhﬁlﬁgéﬁng%&é&hggirg X e nﬁ&?ea%d@@ dﬁ{Lfl {l%gﬁgx%dqgﬂt séllm soft

hem stry gonuc
oligmainolpoddes ofAhdimatini mabntdppnoackdicd feattr @ssundMilaion than

K. 91, . . . .
fulgl stabllﬁze& immunostimulatory oligonucleotides.
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and M D. Matteucci and M H. Caruthers, Tetrahedron
Lett. 21, 719 (1980)) Aftercoupling, PS |linkages are
w0 ndosost4eed by sul furization using the BeaucageCT/@syes37731
(R P. lyer, W Egan, J. B. Regan and S. L. Beaucage,
J. Am Chem Soc. 112 1253 (1990)) (0.075 Min
acetonitrile) or phenyl acetyl disulfide (PADS)
foll owed by capping with acetic anhydri de,
2,6-lutidine in tetrahydrof-@2ane (1:1:8; v:v:v) and
I V-nmet hyl i m dazole (16 % in tetrahydrofurane). This
capWhgestialy stabibieed mimragosaibivtatotytwdigetbdlestideatdsothan 20
reaction to mnimze formation of undesi r ed
nuﬁﬁ@@}ﬂa deneandave poplest iprugasaylalons VY SopRated vyth longer
e
o R o G o o Pl fifcleotdes as
shat gs 1@hudeddjples hhngdmrebd:anothscowted itovhasrerteaineostimulatory activity at
phosphor.ous- 11| oxi di zed
tecBofauR Gy RTOBR BT S 810 Y SR Ayl Riges uer 20

nuble8ffadshengsol i d support and final deprotection by
treatment” with concentrated amonia (15 hrs at 5000,

t he IOBMna instaaned yhad atﬁymem@sphpraﬂwm sligonpglrotids) appaared to

o ML) I SRR b

intBrridiclebtld BrikaBe fdith pHds PG iidhte hrika@e Mablﬁﬁlndl toyield a
acetonitrile/water |:4/v:v; 5 to 60 %B in 30 mnutes
corpsppnding fr-mpr with W@$’f}1mdﬁ§9f3@@métb’ect rophoresis. The
ODN if !Z th
Hi gf;ﬁ gtlfeosrl%a 1. 8 élth IEI%GIITIE c%cﬁ ar rsrgg) gﬂ%)}éﬁgﬁ of the
oligdBhcidmidepefithe itﬁmﬁmasﬂrmuiﬁlﬁrﬁdﬂgomumtbomminajnaﬂsd eesrahbmd to the

waaCI_,cqurmorb ul tr %rctl@]ﬁ,latlon %h
suawath@@uwy NPEligeRnciReRee s U Rr A SIS AUR LA ¢ he
it gt{nﬂhﬁ%r%ﬁ onubE5tiddd rﬂ%%e@e%hﬁﬁ%ﬁm%nétﬁ%f6@1\(1@1%&&51

somclueother nodi fications. TheSe include
residurdso 1] zoDMAec atitieb oﬁsny fﬂm:greasr 'énlakﬁlnuclanudes (even many kb long)
hosphates (.in wh ed hos honat.e
or 5y Sl o PP EoPaP R RS (1 B FY BRSO f Suffciet
inRRRRRAAH Y Rloti@Nske ?késxh@ﬁﬁé@ o nB@ERBidsiake dddhatedtiiede of
charged oxy en noi e I s al kyl ated. Qi gonucl eotides
cellbi Bhs edivved by meonsta@unvﬁnays that pereit 39t dizeghgleddides ps short as 4

SR s S L Py R B TSRl o

cellUh 8a$n FRBSrAAM IAimdkte addotdlAg ttﬁ‘dhe diisthe snvehtidh) ehe
present ihvention are nucleic acids that contain

mmymstﬁm@lam eligemislofderare eiyeres trand d 0P prelgetides dpngn B typical
o RS0 R0 L FuPEMMEARES Lo R BB BB S0 40 o 10 and
40nmicdldosides I@HQ Iiheerain prefeaed @atbodasertthadconibiyg @i the instant

i mmunostinulatory notifs are referred to a
HW‘?I}%%n%ﬂmH%}ma%tBWla‘i‘?@b P]ég%lusléP@éW%‘B‘?}WE%“ 6 g} 19 or 6 and 24
mﬁ%lnggg &1 l'y, "immunostinmulatory nucleic acids" or

munostTnul atory ol i gonucl eotides". The
| mmIm tssdlsnbelizved thot thg domegbdieg piapesticsfof sérei-safualiganpeleotides

i.ncl ude .at. | east gne | nost i at or
el ara v srerane “RRe’ PTAERBLedR of BloRovestef fice
1nﬁ:'9nuc'lé’bttﬁ5 Migtkagded 'iﬂ’%%ﬁ% MibahIr§ dimicldotiddd eTHug it believed, for
Internal immunostinulatory notif refers to the

mcrsxlet, ithoat gemeralbefommgvfensﬁéxggemi@otmtshquenae withdee ingaebCe

R PR e D OSSO B i

1HROCE ihfeguoleotddlliBkag8isn ek ilnitmbsamiiianky thih ah oligommldotide
sequence.
with four internal phosphodiester or phosphodiester-like CG internucleotide linkages,
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The i munostinmul atory ol i gonucl eoti des i ncl ude
i mmunostinmul atory notifs which are "CpG

walevaadast i des”. A CpG di nucl eoti de can be netphgT/asmds/037731
or unnet hyl ated. An imrunostinul atory oligonucl eoti de
contai ning at | east one unnet hyl ated CpG di nucl eoti de
is a nucleic acid nol ecul e which contains an
unnet hyl at ed cyt osi ne- guani ne_ di nucl eoti de sequence
(i.e., an unnmethylated 5 cy%ﬁdlne foll owed by 3
guanosi ne and | i nked by a phosphat e bond) and which

whieh in/@reis rere linmuggetiny gtoemhas s ligonucinetido stithrthitea ingemal

BRI 5014504150500 LSRR SEL enh i o s mor

1mnam¢eaﬂmpatce9 tisan dauddgogtidebtive vt tvwaialcnsad hedphodiRier or
1;1@ publlc ations, including U S, Patent Nos.
Ph@S iestes-likg Cﬁ)mt@%cle@dziwkm Wbldzllsﬂglz is mgrep39, 116;

A hoSe R o, QUESHAE AT Gl AP ST Gfor,
phasploldiayenditkb €15% mﬂﬁ_nuﬂemﬂdedmﬂm@ Ampartefnyhdtdch of even one
infad heRpb B eF gt eaier-Hie e oIyt ik ares kel t
bel ddRegblzdovis %VQH’R)SIBMEQ pﬁ@s‘ﬂ)ﬁ%dléﬁgr dﬁkﬁh%gb%@ﬁésfé?thﬁ§ dde

i mune system It has recentl been descri bed t hat
intehcteotide lidkdgee Mo additibmtnstbe nolfnb@p!ﬁ phbs;@rodmtee ot plitesphodiester-

llkre éptgfl}k@ge]%)}h%@%tgeegt 1%3{%[?(}%;51?%{1189 N{glhg QF gonuc?eotlde can also
affeet potéddyon; this class has been terned the B class.

The B class CpG ol i gonucl eotides typically are fully
st abihei ipwaunpsamulasery edisenpclaetidesf the ereseyi@ivention are generally

pr%fe@t%& Iﬁ%% f‘a%%l #g&@ 98 ?r{ %g'ss&u r i@‘f égagunb gﬁ%%?cg& é);ﬁggnucleoudes

of Ghe?ﬁrése%) Givebtickl Sre Asb; geferdBP plolérteddéin @ad AeH@8ation in most
Anot her class is potent for inducing |FN-a and NK cel
tisgeasi Wb sresaptionsofrartinulay éisspeqadth %‘Fmﬁﬁ OREXEET VRS lease

acﬁ%*tﬂf ﬁrat!l c P@Al@ﬁﬁd e 15)%&1@ utnﬁ{t{lliggt xfxﬁlgﬁg?og D legac?esA This

onuc es typlca zed
rembﬂsyn ﬂiesredmrﬁnnerf nainuﬁbstmmdatﬁfy (ﬁirgdmudmhc&s u:neﬂtosabartlcular

188k B e R IBg oy BAgiich Shil ol yife lad 48 Bndes 7S e pLigeiF £
101%%%13@1%@@@1%@ a%bdéiﬁhlrgﬁsch (I CARRY, ﬁml sonucleotides

et anot her cl ass of ol i onucleot|
of logt mv‘ran@g\f@ltwl widl generaNKinedides maaddltmmdq Mphﬁph@d:estdu 0§

DGt bt e e o Piip e Parerd Dlsan g et ymd 3 ends

th@la@e feuistanit fof @dpkddatinl, SidhcdenifiafoBreslspes bxdiaf Wy
and a GC-rich palindrome or near-palindrome. This

suiplle madificaen that eeslts e inpreassd pesisineg agaigst qyanediease digestion

ORISR0, MR B, B0 50 2008 s

by@é tfefirsioGherd T4t ledktione @hb@hﬁﬁe@ﬂod?ﬁﬂ’at@ﬁ@ifﬂfeﬂidcﬁbbne Ina
publ i shed_as WX2005/ 042018 the entire contents of

prbiirTesh cmbediieah ithrortdeastionsephasphaiy medification of thebaghbgse at each

o PR L5050, A BURRLAR R i o
meihyﬂphmhomuhloate imttinfuslcutider ikagank amothiel eindodindeik, nthe h
i ndrone or a,neytrali zi not i f d .anot her tif

aopasB et g Mo oncorghore quelsbsi rokai cgpnacied B peptide or
anS8EUERGERs HHI ©@nd. Yet other stabilized ends, including but not limited to those

described further below, are meant to be encompassed by the invention.
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The C CpG ODN may have the fornula: 5 XIDCGHX2 3'. X1

and X2 are independently any sequence 0 to 10
woe@basi4ddes | ong. D is a nucleotide other tharCZUSI005/637731

cytosine. Gis guanine. His a nucleotide other than

G The nucleic acid sequence also includes a nucleic

aci d sequence selected fromthe group consisting of P

and N positioned i nmedi ately 4'5 to X1 or immediately

3 to X.Nis a B-cell neutt&lizi ng sequence which

begins with a CGG trinucleotide and is at |east 10
nucl&bd¢sgabed Beye, the pigenudeotidesipfply ingfantdpeeniontinglndag

L T re—
COMuDXCEodS. ,Subh CG PRG3R e3 are Heq @Kﬂﬁﬁﬁt%%c;%ﬁgﬂatory

Ry o R on ot A i o
ph'o%}ﬁ)'ai/esﬁs?%{@ BGRagdds WthiPe %}Iﬁl‘ﬁ%gﬁ%ﬂl B8 mbir. d&&ﬁﬁgg;al

odi ments t he 1 nmunost i atory nuc ei"c acl
phoghdRiegter oCplidsphaditsyerbilarithkagestinay &lsd hqmamkalﬁﬂ for leven more

oS RAES H  Tand o T S oot
accog Qh@ﬂ)hb&’leﬁéﬂ%fenﬁmp&ﬁﬂdgﬁﬂkafge 1@%‘1?& &ﬂlrﬂ@gé’ EE‘&@EC’EGI‘ISUC of

enbodi nents C i s unmet hﬁl ated.” N i ncl'udes at "I east
nuplsig acits fgimdiin nadure ddbe phesphodiastewinteayelaotide Gaigige includes a

oo B 8RR BB SR AR m B RR e By
addit®aal dxgk el @toﬁlsp@ieychﬁrg%ﬁ%ﬁ fotBér indRarbed. EPKbsphodiéiger3’
end. Alterratlvelythe CpG OCDN may have the formul a:

intstouglep|idnbrkage is parheulgilyArefarednNTha ibisympetiaie seduce thegissue
hallt ge%?tcﬁed(ﬁ%lohﬁmgou n some enbodi nents Nlis at | east

nes and preferably at least 50 T. In
ot h e4i phd?dphddﬁﬁart Bkd\ihtdﬂn:&dMﬁﬁle &hkdl@ash phﬁ%h@ﬁsmlh'taﬁmngt
| east one TCG st one not i at | east
briggmerEpui et s 16914&gled/e@a?t@eﬁml@aﬂwma@r toPhesphgdiester.

MddsfradRE bﬁmlaﬂ%’z B ﬂfé&@l&iﬁﬁ?%lﬁ%ﬁﬁ%&%ﬁbﬁ?%@%édllgl%tlon and

iI's a nucl eotide ot
abﬂﬁyrm atbyeti RiAssHPYThus farexampistphpbaitodiestr, 2 nots any

PLREHOCOHE oofoe SEaoTR R s A e oo AU BB ft
ph@&ﬂlﬁ&e@ﬁp%’d ﬂﬁﬁg r%ﬁh@@&@ﬂ?ﬁcﬂeﬂﬁ&é&@@ﬁvﬁ@ RN GrlXd preferred

A notif's is a GC-rich palindrome containing
ensh@qlum éhesphasplagstiested-likg dntennicigetidd limgge isbaganmphosphate (or

coGTRR TR TR e AR A RS oo

5,83 ¢ UL S Ritdnf N 8,260,109, 0S| Pabhtdes .6, 10719 19n8bdoMed & al., (1998)
i nt er veni ng_nucl eot i des may be TG I'n of her

J At darmontls 094 irdil u dr sncther pefsrred embodimentthe phpgphadiester-like
inﬂgﬁ@%fgogide ?nka%E 1s5di?§t§%ﬁleﬁ%l}l3g}§ﬁf: R@ %% or1]<9th o%t tIp 1esrbeheved that

i'ncludes at oSt ne.
disshoderieily pubeR Sohodphbraikibateds mor shh@ﬁep&bbﬁs Quﬁl@ﬁﬁe&l‘lgestlon

ang f1s Bagttelr Staasc%wetlt\llr\?gt IE]ILIkgg H than mixed or diastereomerically pure Sp
phosphorothioate. It is to be noted that for purposes of the instant invention, the term
“phosphodiester-like internucleotide linkage” specifically excludes phosphorodithioate
and methylphosphonate internucleotide linkages.

The immunostimulatory oligonucleotide molecules of the instant invention have
chimeric backbone. For purposes of the instant invention, a chimeric backbone refers to

a partially stabilized backbone, wherein at least one internucleotide linkage is
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G and C. In another enbodi ment the GC-rich palindrone
has a base content of at least 8 1 percent Gand C 1In
wa@oime/185Bodi nents the GC-rich palindrone is atPCEHES1003/@37731
nucl eoti des long. The GC-rich palindrone may be nade
up exclusively of Cand G In sone enbodi nents the
GC-rich palindrone can include at | east one nucl eotide
that is neither Cnor G In sonme enbodi nents the
GC-rich palindrome includes %t-|east one CGG triner,
at least one CCGtriner, or at |east one CGCG
phoephOdiﬂéter ot phasphediesttreldienemt wheremn aBBrastineprthérriotenmeleotide
Lncl ude . di nuc] eot | In cert ai .
i A Gl o e, Wi RS Repeshelip Bl Rifodiester or
phra edsteGld liAkSdcantithieat 1643t 685 gtmlnz@nma%mtcﬁff&ﬂaﬁt Since
-rich pal|ndroms i s CGECAECECECCG

pismes hiyemen smortect@xb@:m@z@e @E@tcr D NO

SR B ol el
bof£aioRhd PhdKALE Hhkag@ﬁmfﬁéd(eﬁﬂiﬁ ds@HNﬁbhcﬁl%ter—hke or as
CCCCCCEEEE (SE]EQ | D NO (SEQ I D

steblyzed fsperdingan tiospentexh R@ exgg)ple@@ cmpn\egg@rﬂgg to the
1n§\tQ1t 11@\76)11‘( oh Eoﬁl@'ﬁﬁ offBRBL JTRRASInNhEY g\feés% %%_ﬁﬁg%gﬁ&%%&zr

sel ecte fromthe group consisting o

(PGB diFSINCE, phdIPHnaIesteT-Gisa HikGET andat I€GT oneabuatai@BoHEbnate

el hase T oY Apdfed s Sifrete botpRg ocgdpts the

in@}&REEVtiGh NRWJ A hé$hodi -
ing %’fa rrﬁ‘f atlgscbllilﬁ I_})ﬂ;%] r%pha—%?llo &t@gﬁirogplg’(gh%tér?]%?p E$hodiester

likel andphasgleoraihiartie (s@beluzeﬂ)ahnl@g® oh “stabilized mterau@wrﬁerimkage

sh?il[l‘I ?}negla%aﬁl Lgﬁgrnp%%%trff age §1 g?;%/r'elrs?fg%iﬁ gecsm&ﬁmt tt% in vrwo degradation
(e $E Vit & D of endiPnikdseptopsed @N@phd3phsdisstitahieRaicREBde
cont ai ni ng sequence at |east 10 nucleotides long. In

linkage Rigfrogr wabilized interngcleptidy lintkages inplyde mthoup lisdtaden,

ESREHLITERE o R AP R Bl o

Othbassbilifeddhieganriokide linkegs trelelel ithéa lingitation: gptide, alkyl,

di fied C-class oligonucl eotides are
degﬁ Ii€=t3é'F1|°§Ii*qr%%? fgpeH ¥#-c in solution.
bel 'l\%éifﬁe&'i} kboRES&cR Y b h&%‘t}ﬂozﬂ@é{ﬁ {a§§yrﬁﬁéé dzf @ lu8he
intra ecu upl ex s ru tures In v renderi ng

autdmtulstealuhquag'ampisying eithe @hespdlxiog?elsiﬂate for H—phosphcaiamhemlstries.

at .th | ei d
A G OO B o A B35 QSTHPY B0t RRGHNE
4, %’9‘3*81?3 §1t1d &lﬁ&l}bh@%h\é‘tﬁé@teﬂs (‘iﬁ" FheMhE OB 0:8ket RBiety is alkylated

i nfraendosomal conpartnent, where they are believed t
as@rsoribed frelsS. matﬂnbljpcamhaﬁ gid Furoneea Ratend I\@ 69&5%4) can be

ol i nucl eot% g gave 3 neral fornul as m{j
prepar y automated solid phase sy okt using commercia lly availahlé reagents
Methods for making other DNA backbone modifications and substitutions have been
described. Uhlmann E et al. (1990) Chem Rev 90:544; Goodchild J (1990) Bioconjugate
Chem 1:165. Methods for preparing chimeric oligonucleotides are also known. For
instance patents issued to Uhlmann et al have described such techniques.

Mixed backbone modified ODN may be synthesized using a commercially

available DNA synthesizer and standard phosphoramidite chemistry. (F. E. Eckstein,
"Oligonucleotides and Analogues - A Practical Approach" IRL Press, Oxford, UK, 1991,

and M. D. Matteucci and M. H. Caruthers, Tetrahedron Lett. 21, 719 (1980)) After
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Z1 [ (X1Y1R1) N (X2Y2R2X Z2]p (S1) N (Nn) . ..(N2)(N

1) S2 (N1 )(N2 ) ...(Nn ) Z3 (Formula I) wherein each
WORW6A354Z2, and Z3 is independently any sequenkP€T/0S1005/037731

12 nucl eotides I ong which optionally includes a

non- nucl eotidic |linker or abasic dSpacer; each O X1

and X2 is independently a thym di ne, deoxyuridine,

deoxyadenosi ne or a 5-substituted deoxyuridine; each

OYl and Y2 is independently%a cytosine (C) or a

nmodi fi ed cytosine; each OR 1 and R2 is independently
couplénga WSnlenkagys ae introdvded by duldurimtine usingche Beawdagndidgent (R. P.

g erE Gt Dol Fy T SoEsBa o, duah Sl hie 75 1990)

(0@AB8NIGn %etaﬁ@me) 9t phényd et BiselRIRt (PADS)! follk®ed b§tapping with
abasic |inker (dSpacers), triethylene glycol units or

acﬁ&@& yﬂﬂ@r?e%mm lrmﬁtnabydrmr@w Jpt:B o angrimetledimidazole
(18 o i yd?oﬁuar}e ' Phis ca%gt%g steﬂ) is %ei?form d after the sulfurization

lnternuc €0sI nka es i SRy RSonpal
regotiqneo aeinimize fdibnatioal c&‘QInddﬁﬁedJ sHgpladdicstad C(HOI) llﬁ)!k@gﬂsl digositions

Wll{ﬂlr%%L W%P?cghblggtle ﬁ‘é’&?l nkﬁwéﬂ?@ﬁ%@? ’Elilireltcgéeh%flafgg igyqdaction of a
phPTlsthodwster MikagdNd NIt o dinugle A4d, Shé W¥eried aﬁ@kﬁ%ﬁhﬁfou&m is

dified nucleotldev\,h rein N asepalrs wt
oxipfizeel praireament with2#solution @ﬁmddﬁ;h ib aveerfryicidmnend Afted\siggvake from

NPT R
at ‘(30‘@‘)‘ %et(‘)]))llloare aﬂéiymeﬁyeHP ohan G%H-)Pak Fax @BI%MNM1II§?0re Waters)

i is 10 to 42 nucleotid
using ¢ NeGl-gordirnt (wot buftes A oHymMNaiHi4 g)e@cea)mtrlle/water = 1:.4/v:v
non- nucl eotidic |inker, an_abasic¢ |inker_(dSpacers

PH p- ﬁeb\vfgﬁfrr&réo M:HﬁHaBOﬂsl 6M%€éé@ reAterAilePptes = Lifiviwg, 5 to 60

ot frbiities il UEHORE g DAty £ § bR it e DD can be
puﬁﬁ@@ tg NPIRZ or by- FPIND. or2R0S dldee N%Qh Perforrﬁ!ihclesco@ﬁ}ﬁr? §Amersham

from C, or nodifications thereof, wherein
Phl@ﬂls@ug)aHﬂ’éCvdnqmoganww fmﬁ@oemd}onﬂmed@@dfde@ﬂm vicNg C18 column

or o PRLERRR T 7R v bR MATRE Tl SppSlrometry 10

cohfigs eheadatbubitbemagnbodi nents each of C, G A and T can
refer to deoxynucl eotides with corresg}éndl ng bases

cyt odierdigonicdntides obihe vsatiomen alpy/imchide ofther gegifications.
TP RRLBE ALy PR A s, oty MRy ARL b ahiopitey g tHon e

changdd Phdsphenpaoxgeniis fepﬁced' bpas akghor e&yl\/‘grbhp)ﬁphd%phodlester and
[ pairs with G ln one

allgy phoupy ﬁ?y@t&gﬂr’@‘%&%e mbargec? Xy geR mIpy 1nalkylajgd.

dli
Ol Sihic QMRIRG okt Rl fihd ikt UEhekhdRRcolycol,
at eigledn oObdih, td2yini have aldo,beam slhd\ﬂn to IXubstantialljnésistantab oadpase

dfr m unnodi fi ed or nodified nucl eotides which form
CHGHAHMY son- Ori ck basepairs. In one embodi nent the

| TR g B A SRis BEkhE %k&eﬁqh\sﬂen@ieh%ﬁe%&léw&&mgt &ntain
partiall y stabi lized backbone with at |east one

spmﬁ@, praodness feundo nhcft b irppane rdspelisae ffheaem;emﬁc sequences that
t i.d
ol AR RO e % SR SE e iR e o e

ohlgblﬁllﬁﬂ@ﬂldes that contain immunostimulatory motifs are referred to as

“immunostimulatory nucleic acid molecules” and, equivalently, “immunostimulatory

nucleic acids™ or “immunostimulatory oligonucleotides”. The immunostimulatory



In one enbodi nent internucleotide |inkages of the

ol i gonucl eoti de are all phosphorothioate |inkages.In
woer@easdasdi mrent the i mmunosti nul atory nucl ei ¢ BCT/US2005/037731

nol ecul e includes a partially stabilized backbone with

a phosphodi ester bond joining at | east one O Y1Rl or

Y2R2- I n one enbodinent Y1 is C. In one enbodi nent Rl

is G In one enbodinent Y1 is Cand RLis G |In one

embodi ment X1 or X2 is T. Im2bne enbodinment X1 is T,

X2 is T, Y1is C RlLis G and kis 1. In one
01@@9@@1@%&% oktheiigventioxthussnciudey léast «ine 1Rnnmmstanu|amry motif. In

n and 73 eat h cont n zero
= PR bR Bhe B RS ity Shifmagh gmmunostidatory
metifso dlhmm ‘Satetrdl EnfAodMall 86ty b6 rbfkelo-thd Posith of the motif
enbodi ment S2 contains at | east one abasic dSpacer

seRuicawathin »lasger wipkde poid sequehes, aihigios lerigsoin lgegth than the motif
sehfiict 85 5t Rbtlofi 2hol BN ALE AEFLARMIY GG IPL AL Fhkage.
odi nent

I'n one e 1 nMmunos ory aC|d
1nnmhrmsmuhnela'tmylrmdﬁse@ienb@ast one doubler unit, at |east
one ,{.rebl er upit ?st one doubl er unit and at

S

| easticgRENosEmBlatqr lgomw cSHdecnplyds Hamunestimuatgry motifs
wilen RleeiCpinlihuQEotdes?. eﬂl(? fﬁ{u&leoﬁ& &ﬂeofqgagﬁ'agﬂ%&_ the

ol i gonucl eot 1 de 1 nclude east one
uneghylated: Ah-lmmmoﬂﬁrﬁulatqry} begamucleetidd cmtdihimgagkastloneone

d | at,
iR CBe PNt 4T PR Sefine Foua Sieh gy o
Ay

foltgvyad by 3 guamsumandslmqud dp embesnhiate omyl) smbwhnhacﬁvatcs the

RSO T SR SIS DS, ot st

Cpthdligéhuckotidetdpondest detcibddny Aindiner oﬂi@ﬁjénéﬁ te@itsnﬁubhshed
deoxyadenosi ne. or a 5-substituted deog:rl i ne; each

PaggpiaPRiigarions, sud @th%réis\bhlﬁmm yinglugipe §& S natert)Nasy 6.494,388;

f d dent |
T A e
ohgonljc:kedmlde Icemhlmigatllmgoﬂdmeﬂhylawdl Q@ Uinnciebgdeiies a

c li.nker ba ic dSpacer; Sl is a
oS RIENE A oFiRce e TR bde S FrRite AR syquence

48 B S X by A G P Y
bogdpand, whieh @etiy/atesitie iwmud &tyewrde | i nkages; S is any

10 | t d |
non P ERRoger frvkabed kit b are O frRer etwsghosts) .
oligbineldbyides GOﬂé Y& is EI Bichsfo ﬁctﬁ%ﬁﬁ@ Bméll@ Bﬁt id lré’l&t‘?\Lel&J %ﬁksm

each O N1, , Nn,
lnmﬂlgsIFthy andl NEeotl] @téwahomtbhis blaesjhaslk@bm t:drmdé thmm bassn Nie B

class 6 Gt gonucyiﬂeotldes %‘yplca[l\g are fully stabilized and include an unmethylated
CpG dinucleotide within certain preferred base contexts. See, e.g., U.S. Patent Nos.
6,194,388; 6,207,646; 6,214,806; 6,218,371; 6,239,116; and 6,339,068. Another class is
potent for inducing IFN-o and NK cell activation but is relatively weak at stimulating B
cells; this class has been termed the A class. The A class CpG oligonucleotides typically
have stabilized poly-G sequences at 5' and 3' ends and a central palindromic
phosphodiester CpG dinucleotide-containing sequence of at least 6 nucleotides. See, for

example, published patent application PCT/US00/26527 (WO 01/22990).
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base-pairs with N2*, ... Nn-1 base-pairs with Nn-1 ,

andNn base-pairs with Nn*; k is an integer fromO to
wW®20060/18&34n i nteger from2 to 16; p is an int eper/usr005037731

1to6; and qis an integer fromO to 10, and wherein

when (Nn) ...(N2)(N1) S2 (N1#)(N2#) ...(Nn*) is 10 to

42 nucl eotides long, S2 is 4 to 10 nucl eoti des | ong,

S2 conprises a non-nucleotidic Iinker, an abasic

li nker (dSpacers), triethylehe glycol units or

hexaet hyl ene glycol units, and/or (Nn) .. .(N2)(Nl) S2

( N1 YgteRother claS(sNﬁ@p&dgmu@@o@dﬁstaemat@mpem@ﬂdé%& cetmand

Z1 (Nn) TYR, Y
indhie e B S o PR e e G ety T e SRR ©
011%?1&551&&@@5 a8 ff f‘i@‘éh&h@t@n%&a{yéﬁ&ﬂyh% RS sﬁmﬂ%ﬂ %&ha@émms-

#, Nn*is
tYMEWCE raarha@C@,ch gpahmdrdmfs ior ata.rqnélndmmee dfh,ls vilzhﬁrlezs e

descrl edﬁﬁcé%en hUC% H2 119 apgqfa’u Odidﬁ%S%ﬁ@q@ygﬂs& E%,gé)rQZ and

pubns}mdas US2008/0Mpg0761 e tU QInpo 783 eitd o WtobeP2S 2004 ih a
with A. In these and ot her enbodi ments each of C, G,

relatedtal apRligatioepublishesl aseW2003104 A iddbs enfiiteontents ‘of which are

cyt03|ne guani ne, adeni ne, and
m‘%]ﬁ %ﬁ%@%@ %%P&&% Odl ment each OFNL, N2, .... Nn-1 ,

Nn Ca-rtdas&lbhgorﬁ\l&%ondes are BiRo Teferrbih td & @b@@@p@ OON.Cn certain
or nodifications thereof, and C base-pairs wth

enéodvnﬁﬁ%@epfapt?@ GPNHgIvaa sambingtien of qpiify whespig one motif is a
O s By iAo 880 MMy ot
e.d. ;w@pﬁnnmtﬁdritb@saquenmdm(ﬁ"éﬁ(}nucl eotides which form

& et ol OBRERR iy o Bt R RDCBER, 78yt g are

1nd‘é?)@ﬁ&‘€htlfyraﬁ sét{iféﬁé’é §ieth mclémﬂbi 1o%g @st‘la%ueeﬁée Wﬁblotlﬁan C.C

f or m non- tson-Crick ase airs n one enbodi nent the
is pytasine sGilsrghanies: yH mmn@l@tlaic iotherrthanda €he medleid esidsequence

al%Hgglsﬁe&ﬁ/ %%c{lege acl*élg ﬁ%?uet%%ec%geé:?eglr%n%- al {115 ﬁ(zﬁsm%ng of Pand N
pobioHED Hhrin ARy Yo XY G @hfhediatelly BOIEXL NESs B bélHesutAlizing
backbone with at |east one stabilized internucleotide

seqyapre ydighrbegine vafhpeOkeiinuriseddaand is ot leaw 10ingrlggddesdeng. P is
h Li nk
o G SAMEL SO A58 uBhle BAARPIIPRIADIRR! ol na0CS:

nol dﬁ $be |embbddm1tsathp &hhiuﬁbétﬁmﬂhtﬁfy hmczﬁd add¢kpore, DEGHX; 3',
hosphodi est er _bond_j oi

.a g} | east one XY 1Rl or _
5' SaRE CHNb oS drbB GiEe 32 RDEGTIa o & SMeHHERE: RE 5
X! k03088 @1?9% At Yiﬂc P& Blsifs @%'.ﬁ” i
l('li‘ﬁl:r‘béia[lpmE‘nt Xleor X3 I %ﬁ{o)%e enﬁodlsrre%t %S $3 s any
seq®nics 0To 1¥hucleotides Rihgl sIn &heaaﬂbkdlmentb thé¢ immneostimulatory nucleic
e j 1isT, X2is T, Y1isC RlLis G kis 1,
ac’pﬁlrflgg %% ‘N and
Optionally D and/or H are thymine (T).
In other embodiments H is T and X, is CG, CGT, CGTT, CGTTT, or CGTTTT.
His T and X; is CG or CGTTTT according to other embodiments.
According to other embodiments C is unmethylated.
N includes at least four CG dinucleotides and no more than two CCG
trinucleotides in some embodiments.
Optionally P includes at least one Inosine.

The nucleic acid may also include a poly-T sequence at the 5' end or the 3' end.
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Z3 each contain zero nucleotides, and Z2 is TTTT or
d(UUUWJ). In one enbodinent S2 is a non-nucleotidic
wo 20vkas3434 N one enbodi ment S2 contai ns at | easPCDOR2005/037731
abasi ¢ dSpacer residue. In one enbodi nent the
ol i gonucl eoti de includes at |east one branched
nonnucl eosi de |inkage. I n one enbodi nent the
i mmunosti nul atory nucleic acid nol ecul e includes at
| east one doubl er unit, at -1°dast one trebler unit, or
at | east one doubler unit and at | east one trebler
uni tAltermativeky therbdopGrEIIN Smyilsvaﬁ@dim@a: 5th PYGNLR 3. Gis

guf“ﬁﬁﬁ? ngrélg%gxlyts?%tlggfg Eﬁ%g Qu@eot%%gi ?n gc.l)rig em éclhgf)en sq‘g]ris at least
50% Syrmmildie® bAd lcgQablgat IdaftageT, I o@h@leerﬁs&ﬁﬁrfemtsl}ﬁ includes at
i nvention provides an imunostinulatory nucleic acid

leagppnec P anesil, #tdeastipae TCG r(lm}f at lpzst 36T proif g legst ene) TCI motif,

[ 2

ot PRI Yool O o TR Rty (N i o e o

enbodifvents” F ivafuclotids dtindep@rclent | y any sequence 0 to
12 nucl eot i ]%éq? | ong whi ch opti onal Ly includes a

nontide reFtimidiee, frmiesie grbodimeite Py sharcwimetaglated & x1
and \$3s by delf Q@&%Qﬂ%@gﬂ el ﬁ&@é%xgéeglﬁ o%%ﬁ%ﬁﬂé&?NZ is at least
deoxyaderiosi ne or SUBST t U 5%oxyur| I ne; each
50 pyrimidits WRisias danttd)d6 Ad dn bihgr embydioentséN gtoesnot includes any
gifiepggt Jne each OOR1 and R2 is independently a
POEP RF REY ﬁ%dlfled guani ne; each of Nand N is
| ndengRaaiich pﬁﬁﬂd&ﬁﬂ%@%ﬁl& {Qudice A 8O0 HRR0tiB8ong. In
whi ch optionally includes a non-nucleotidic I'inker or
somb agiboditBacR i completslya)ahodronu@l Tnottheti ecmqunquts Pana

o Rt Ayt B Eegr SRl 0 s G TR P, Pl the

intt@enidg Mucleofdds may B BG: In 8thdr emb&Timénts’ Pmcludes at least 3, 4, or 5
i nternucl eosi de |inkages; S2 is any nonpalindronic

C @r@oﬂs&a@tﬁ Hherif weréméksl@s; dbecarding topther erabedimenis &t ingides at
leas#(m% osifD abasic |inker (dSpacers), triethylene
Uni'ts or hexaet hyl ene glycol units; S3 is a

dl r ég bn®embodinteacthe LGGrich p5lnﬁirﬁme Bas3h basedortent ofdt least two-
3' - internucl eosi de |inkage, a _naon-nucl eot i di

thlrdsrﬁt énd Cs dn gnofher %@%@W&%Gﬁqﬁmalmﬁm%h%a %ﬂ@ag@@ent of at

bl KB o okt O LU o 1
nuGlerlde,s 1(21’1@ The GC—rBihajallnﬂnonie&gw od mad@ep} evenimevqjﬁ of €;and G. In

h, OGN #
sofE ebpER e Ffrrich Batmions bt ishilh af fonst g miciiOde thatis

neﬁ@§Qjﬂ@ugs with NI N2 base-pairs with N2 , N3 basepairs
with N3#, ... and Nn base-pairs with Nn# Kk is an
i nt dyeemé eopdinentsghe MG- sc}apalmdrcng@mctud@ﬁatzeasm on®CGE trimer,

at |shst 3 R B, P IBash Bas CCR) Istralr. I SGHS pupbf@iMietes' e -
ricB paRstrRRt Sclddes|at Yeh¥liBd) CO dinticlediidd« IEZ‘Jeﬁalﬁ%\réfeﬂedl S a

nonpal i ndrom ¢ sequence. |In certain enbodi nents Z1 |

embrdyngrty thy GGerivh Ralindromp hag Spordral € CTETIGELTET

In certain embodiments the GC-rich palindrome is CGGCGCGCGCCG (SEQ ID
NO: 58), CGGCGGCCGCCG (SEQ ID NO: 59), CGACGATCGTCG (SEQ ID NO: 60)
or CGACGTACGTCG (SEQ ID NO: 61).

In certain embodiments the GC-rich palindrome is CGCGCGCGCGCG (SEQ ID
NO:62), GCGCGCGCGCGC (SEQ ID NO: 63), CCCCCCGGGGGG (SEQ ID NO: 64),
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(SEQ I D NG 29), TCGICGITDD (SEQ I D NO 30), TCGA,
TCGAC, TCGACGIC, or TCGACGICG wherein D is dSpacer.
WO p0ocasi4ad n enbodi nents Z1 [ ( X1Y1R1) N ( X2Y2R2p&T/ER3005/037731
(S\)g is a palindrom c sequence. In certain
enbodi nents Z1 [(X1Y1R1) N (X2Y2R2)k Z2]p (Si)q is
TCGACGTCGA (SEQ I D NO 31) or TCGICGACGA (SEQ ID
NO 32). In certain enbodinments Z1 [(X1Y1R1) N
(X2Y2R2) k Z2]p (SOy is TCGEGRCGTT (SEQ | D NO 33) or
TCGCGTCGIT (SEQ I D NO 34). In one enbodi nent (Nn)
GGGEOEEICRILCISEQNDINONGS), CCCCRRGGEE (PRQIISE: §6) or

@%@%Qg@@gﬁ TATTTATTG ( SEQ | D NO. 35),
B RE: 36), CEEOGOCGTGCOG (SEQ | D
SEQ | DN 39), Cﬂé%ﬁ[ﬁ%& kéauggé%%aﬁo 40), onsisting

T . CGTCGACGGGACGGG ( SEQ | D NO 43)
CGTGACGGG ( SEQ | DNG: 44), GAGAGTTGGGCTCTC (SEQ | D

NO 48) imrialfdsAtaani@e] ruSle(Q dckl MO 3-1E) nucTM’Hé@Hﬂéﬂ’@fA i6 pEided
| D NO 47), TAATATCCATTA (SEQ_ | D NO 48)

acqpdma tT vikeT aspesEof tho incndion., The ardeis arz@ lsas dhsplosmpla: p'y

N PSS T e b A S L 1. i

, an@Més wbiaei nent the 5 end of the nucl eic acid beg| ns

W th_an |mTunost|mJIato tif chosen fro TCG).nN
and RBORRLYSNETCY 118 AHGHOHASS eog P&wsﬁwﬁ%dq@ls any
lsotidaniee, Ris a purine, Dis not C
Se@/ Eégﬁ%o%ndow i§n pendently is a pyrimdine, nis
an lﬂﬂiselgmhn&hemmntaimagl seqhenderad llaasi Mbnuckeadidsg oggaihysome

S eGP

paflﬁdhlgh{ég a hairpin or stem!|oop structure. The term
term nates” refers to a structure at or near the 3

end NiPyD¥; intshee embodimanteis FET CHET T h @S Dy 68.
POSIA KBRS Aloohdeg el Blrered Rl of B3 alRliClcE; O

al t
olig@ahdlé el aﬂ&%h@@ﬁeﬁ@k&&ll& Iii@inoﬁ’feﬁc hbolpasd. Iofis bdlieved that these
I nverted repeat structure. Pr ef&r ably the 3' end of

nuelsie s BrolAcBles e (R nEaEplepWgEAUTIeT Rt TeR R roRAring
théelﬁn%’%%lférrﬁgﬁﬂ{ ﬁuc?éasé Hl%teétg)\ﬁe ¢ ﬁ%sro%ﬁg{)eidschétl{ﬁ%s% s8me hllci8Reicid

i nve répeat cap ormng a
méblatulgs candbris ﬁr&amhaibeqmlatdlupbk ané ‘possibly sech ghaianderestrectyres

to a seqguence of ucl eotj des t hat for GC;rich st.em
wighin thg qnailr,qn{nﬁ%tto ‘the @tr@gldféo%w H\ag:ée tﬂi‘ﬁ}’ ALe betlleved to

exeR ki BB &pg&g@? | east one unmatched or

m smat che base n indi vi dual enbodi nents the GC-rich
st envibgifizd (B¢lags, olfgonaeledtide8 ha@, 3 genetd) fowmdac Jiarmeladase
pairs long. In sonme enbodi nents the GC-rich stem
includes at least 2, 3, or 4 GC base pairs. In one

N ”PPRX“?[’RO N‘(Xz'YQRBL V& (8 SPRBIN,F.A0EDNR)F, (Nof)IAL. . BNw) Zs

hai rpin or steml
(Formula I)

wherein each of Zi, Z,, and Z3 is independently any sequence 0 to 12 nucleotides long
which optionally includes a non-nucleotidic linker or abasic dSpacer; each of X; and X,
is independently a thymidine, deoxyuridine, deoxyadenosine or a 5-substituted
deoxyuridine; each of Y and Y; is independently a cytosine (C) or a modified cytosine;

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



10

15

20

25

30

structure" as used herein refers to a sequence of
nucl eotides that fornms an AT-rich stemor hairpin that
w0 2008/1853340 consecutive base pairs |ong, and iPCI/uS®85/037731
at | east one unmatched or m smatched base. In
i ndi vi dual enbodi ments the AT-rich stemis 2, 3, 4, 5,
6, 7, 8, 9, or 10 consecutive base pairs long. In sone
enbodi nents the AT-rich stengincludes at least 2, 3,
or 4 A-T base pairs. In sonme"tnstances the at | east

one ed or m smat ched base bridges the ends of
Niig éncﬁepemﬁfeaﬁy FaY PiﬂUﬁnceﬁﬁosl Zplestifiesjong avhicky epiionally peludes a

nmc;@o%mﬁﬁaér gfg L&{@a&x @ﬁ@%@g R cRofillietinRL d;e?lggﬁnagic linker

I'n the nolecu ase pair an
(ngacrem)ntmetkiyﬂemergélyqoi/ ehiys dritexanting erchdgea units, svidtle bgtébnally

P RS A age S Bl bt B episleos e il Bt By gon-

pindt@fe kedichas ERA1 0 Audl@ifies TUhg ovAMBhGRBRoBdicHnkBR bk BSMic
bases(s) nmay be any nucleotidé. In sonme enbodi nents

linkee (dfpasgreh ér@btbylemﬁ glireql aindsl oblesecthglene FlycohundtsceasH of N1, No,

| h d b
S S8 ik Netar B0y pirdset St BRYIRA R aRbBedhPrgh Base-
paﬁﬂsgﬂlﬂf Neant, |bﬁse5f)a’.:lﬂl Witz B0 Up ke Nf, 089883 Rvie N]{l@k ﬁspzhﬂhnteger

formation. Freier SMet al. (1983) Effects of
fremarthioi 5n § 18 Al indeses kiopy2 bl & s 8f Hieger tfr@nbi t@mdzﬂria an integer

ST BRI A0 T

nizdekidennpn®) inditad 0 alicleatdss lcmge Sp h@ﬂplm lag®hatucleotidic linker, an

at&élﬁép“g?‘éﬁdrgaﬁ%%gﬁslﬁhyl%;c@nfp@i Rt b Radiigienn gscaloitaind/on
d‘? w ﬁﬁﬁjﬁdg{gq&ﬂhggaas Ggaéo fnf ﬁlagls less than 2/3

pai’r th xant osine). Lutz
Inlcﬁ@&)mb@dungmeaclwf Nf, Na, nONm,sand r]ﬁa,rlﬁlz#basﬁnﬁpa lchosbly from C,

Gtherngl bl e DNA il es Blo]g%] Med Chem Lett 8:1
19118 SRRl RYRTT ¢ DESRASAUT Gt ¢ he of ass. of
CDG &) dr&%ﬁl&ddﬁﬁ&ﬁt@ﬁ& M‘N £ |N2d. RO S QONZ%XC enl ;ﬁmchosen from T,

i mmune stimul ating properties. In the formias
Ay ef mpdificefiarisahdreeloaml T bage-pefirstwith 8 i gonucl eot i de and

3" refers t hefr teoI| ti de.

The %tsasonaﬂil Ié?) |egbb§8%%m eac%%]%(r;e&()r re accesrstiobl e
dévxyBiiclébtiden tsth obﬁemﬂmgm%ildyﬁﬁtr@ guadines Bderd) afEthymine.

linked to anot her 3' Since the_impartance of the

5 alens emndimentieach pln Ni s¢ Dvcind dN1abrde st ip gfosen from C,
hﬁr@f' &"m alﬁcgt ﬁﬁﬁ arg&fﬁgﬁcf&l Bade2 u%aﬁl{sgﬁtt}?Gn?%lagé gﬁrs \Aﬁ:[]h G, A base-

ol1gbnuc eotl
paiBywitle T aadu &%ﬁﬁh-pélwwﬁmS}t ance by attachi ng two

ol i gonucl eoti des throu i nka ener
an ol ‘?j’fﬁ‘rﬂ%l?oé]&?@&éa%%gﬂg%ne Brs a0gddY ‘&3@@83! h#e‘SS Sen from

I I as
BRSO ATE Rt o=

C SE(@ﬂeI}nN@dﬁmmtcmcISbﬁN( TGG) NN NOGDT), W45 . NgEQchd3en from

NO. Th 3 - 5" 5" - pk b . .
ur B or Bortied yrbdks vt BRdono Hisig- Gidkdpsepaiss

modi f Gt duboRtimbe!(BORhidEnddtib@8Rory YRk RIS Rolecule includes a

acconpl i shing such Iinkages are knomn in the art. For

pirtighastellized lodekbonekaigle st laash enhprasphiediestéthondi n Sel | ger

5 5ufor ptuiihest OO S e RS Bl ThélRhes o
baRbOIFERER at BhdtRInk eabiligbd iitdrahcl@Ride linkage.

In one embodiment internucleotide linkages of the oligonucleotide are all

phosphorothioate linkages.
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expression, Nucl eosi des &Nucl eoti des 10: 469-77 and
Jiang Z et al. (1999) Pseudocyclic oligonucl eotides:

WO p006i183464 and in vivo properties, Bioorg Med QPENUS2005/037731

7:2727-35. I n sone enbodi nents the oligonucl eoti de has
one of the follow ng structures: TCGICGITTTA (SEQ I D
NO 53), CGGECGCCGIGCCG (SEQ I D NO 54) , CGECGTCGIGCCG
(SEQ I D NO. -55), TCGICGITTT GCCG (SEQ I D
NG 56), TCGTCGITTTACGGCGTCGF (SEQ I D NG 57), The
i nvention in one aspect involves the finding that a
s pedifong embpdimens thegmnopogiimuleley nheleisasidi molestle includes a
ol i;g0nue t i [ JTRE i '
Ry BORELR b Rnd R Re Bl boRERIAROS B DheBEY R, o
Y,Fhese CpG ol igonucl eotides are useful therapeutically
and prophyl actically for stinulating the i mune system
to tlpoae cBRadispent Yaitkt i ous di seases, allergy, asthma,

aut %%@&b@ﬁﬁﬁe’i‘ﬁ?«l ;8Qd other disorders and to help
prot'ect agai nst opportunistic infections follow ng
canclarone eevbotinema iy is Chad & i0Gg yet bal anced, cel lul ar

and hunoral i jmune respgonses that result from CpG
sti Ioé‘FieH‘r]?thé‘?qné%ﬂOF 1Hody' s own natural defense

Sy st @mnRYalbaimdnt %a4d TIXPRINOYens, Rt Gapaar 8ys cells.
The 1 nvention involves, 1n one aspect, the discoveiy

t hatInzns ghbetlingint Zpd Trauisols tYirieCaRotsyG, kis 1, pis 1, N and N' and
ol i gonucl eot i des have i pprov. i hmul atory
Zepf ot Zig A el ee a2 B T Rl PRREVEE) ot fect” 1
S OITE[i s e @Bnent SH & a Adi-h@wlmidicamkeas been observed
in subjects that have been adm nistered a conpletely
phoslprise sarviodiment Sk FeiAine Rielgest qae abasic &Sngesriresidee- t hat
t he i ' ' u ' ' [
P L R U T
n@ldogidp liokegt i des. Additional ly these oligonucl eoti des
are highly effective in stinulating an i n )
r es plrfde cohogdument e IpHBIRHBESE AUPlEl; 3i4 el includes at
lefR loﬁ@ Hb@o&&l i 18 BHE Beblbr Snifbf 8CIEASY bhY doutl&: unit and at least
preferre G I nmmunosti mul atory ol i gonucl eoti des fall
onwi trdbler vaite of the following 7 general formulas: 5 TTC

GX2C GN 1X.1 GX3C GIT 3' (SEQ.ID NO : 24) wherein N1

i's 1-n§nﬁﬁmb88{qlilg§lﬂsna 3%‘Wégﬁ‘ﬁg§ﬁofﬁt’ﬁb]re§fl@ Ting to any

nucl BQredenbotiimdrd ik m(;grdnﬁél%ﬁ&, inefuddytht Yeadl GhedY-, 5'5'-, 33",

nucl eotide. 5 TIC - GIC - GITIX 1- GIC- GIT 3" (SEQ
2'2'D iQ@'3': infEhycledsiledinkagel is a pyrimdine. 5

g; ;I' T %;’éﬁ)@%% %ﬁgge-%l)éaiyfc?s\f e&%‘é?n@o%&n@%% 51%1&'}{9 acid molecule

OPEMSRGT GN2CG 3' (SEQ ID NO.: 26), wherein N1 is 0-3

nucl eotides in length, Nis 0-9 nucleotides in length
wth Nreferring to any nucl eotide and X1, X2, and X3

2PN BT 8, QL RN N BRIIGH HED F pavamon

length. 5° T*C G T*C G Y (Foru@E If G CN 1G C-CG 3

(SEQ ID NO.: 27),
wherein each of Z;, Z,, and Z; is independently any sequence 0 to 12 nucleotides long
which optionally includes a non-nucleotidic linker or abasic dSpacer; each of X; and X,
is independently a thymidine, deoxyuridine, deoxyadenosine or a 5-substituted
deoxyuridine; 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; N is any

sequence 0 to 12 nucleotides long which optionally includes a non-nucleotidic linker or
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wherein N1 is 0-3 nucleotides in length. 5 TC G X1C G
X2C G X3TCG GECGC- G N33' (SEQ ID NO: 28), wherein N3

WO 80084554841l eotides in length with N referringP€DUS2UP5/037731
nucl eoti de and X1, X2, and X3 are any nucl eoti de.
Optionally, when specified in the formula, 5 refers
to the free 5 end of the oligonucleotide and 3
refers to the free 3' end of the oligonucleotide. The
synbol * used in the formurdd-refers to the presence

of a stabilized internucl eotide |inkage. The synbol
abasic dSpese; 8t Iswcnowre@lepeﬂerlmktn an Bbasiy @g@ﬁ &Slmera) tﬂethﬂene

ook AR AR T for 5 575

2281 & 8L ZRENAEle oGS dkal gész 8dis @y doar@liagrobdie sequence 1 to 10
ol 1 gonucl eoti de includes at |east 2-3 hosphoéester

nugeotples é(pigcm‘l agwmerucleofidicilinker, an @basin linker ({Haggre) triqthylene
f
gly8pflgt8ﬁ 8}&3??lgéene %1%3[& 3R{t§ g&{ «ﬁtq\l bﬁ%gl éfgfe 1, Na, Fmd Nig, Nog, .

nll%p (}E@ Mﬂygﬁl%l%bnﬂe éﬁﬁnbdlﬁkdigeaeotide vslmmn@hshese—phes with Ny, Na
I nkages bhetween the CG nmotifs ar hodi

baserpadtsteth Nats es Noh EgseapadrspHgs Jnor @%eqﬁ@g{’sg By 2‘5@# s an

1nt§ée?‘kﬁlolrﬁ 66'5) b gkﬂﬁ fitger thori 216 1@‘?%@&%&% 1to 6; and q is an

onucleot one of the | om ng struct ures:
mt&'ée_@ ffehd Oifo @ Idil? vteTei T WBeEIg)C: CRENG 8 GheWnG - SNm) G bito 42
nuqs.jgotlc%s 1;@ éiéT"deﬂ‘% g%f%gp o Gélger__s%k % ]N&Slé%;ﬂdlc linker, an
ab%&%&_f_@%&fﬁt lgné{gl&%@ lﬁk t%ph&ia iyt gf}*@_cl)_l iﬁ-%@ hhdl/or
(NQ 1O 5) V1 (N24). . NGy has a@@cqntenlt thatfip lesgham 23

] ot Ao S TR 4560 2

( SEQniobe smbo@)n mdﬁeGT@da SNeardensiisT caivF Nut 1S
chosenquTm% gl' Orf mo%%c-gggﬂ— tg%of wherein C base-pairs with G.

In one embodiment each of Ny, N2, ... Ni.1, Np, and Nyg, Nog, ... Np1#, Ny is
chosen from T, A, or modifications thereof, and T base-pairs with A.

In these and other embodiments each of C, G, A, and T can refer to
deoxynucleotides with corresponding bases cytosine, guanine, adenine, and thymine.

In one embodiment each of Ny, Na, .... Ni1, Np, and Ny, Nog, ... Ni1#, Ny 18
chosen from C, T, A, G, or modifications thereof, and C base-pairs with G, T base-pairs
with G, A base-pairs with T, and A base-pairs with G.

In one embodiment each of Nj, N», .. Nio1, Np, and Ni#, Nog, ... Npe1s, Ny is
chosen from unmodified or modified nucleotides which form Watson-Crick basepairs.

In one embodiment each of N, N, ... Nu.1, Np, and Ny, Nog, ... Nigg, Ny is
chosen from unmodified or modified nucleotides which form non-Watson-Crick
basepairs.

In one embodiment the immunostimulatory nucleic acid molecule includes a
partially stabilized backbone with at least one phosphodiester bond.

In one embodiment the immunostimulatory nucleic acid molecule includes a

backbone with at least one stabilized internucleotide linkage.
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CGITCGEC GITCGECG TTCEECGEC TCGECECG CEECECEC GECGCECG
GCGECECEC CCECECECC (CECECCG T*C . GFT*C G T*C

wW@2@6/33345 T*C_ G GT*C_ G T*C_ G T T*C G T*C G TPJTI/US2005/037731

CET*"CET*T"CET*C GT*T*C G T*C G T*T*C_ G'G
CGT*T"CGGEGCET*T"C GFGCG T*T*C GG CGC
I Cdcusdciofcaogcdcacdcaogcdoncacaoacaogecdode
Gr"C"Gr"C GCG1l:.C C-GC_ G C-GCC GC G CGC CGThe
terms "nucleic acid" and "ol¥gonucl eoti de" al so
enconpass nucleic acids or oligonucleotides with
s ubdt bbeembodiment imbtnddlemide dinkages of theadigonudltwideasesll

/or u For exanpl e, they include
8?9 F‘tgi‘t“?(@ havi ng backbone sugars that are

cov Elh 6ﬁ<§ EMb&dihRaNEed 1&191&19%1%5@)9}41@161%&1@ Qﬁol@éﬂ@ﬁie&des a

groups ot her than a hydroxyl group at the position
pagiadly stahdized hagkbaneg Wi @ zhoephpdeasisr bonctwmmgyt lgastope af YiR; or
A he 5 position. Thus nodified oligonucl eotides may
Mcl ude a 2'-0-al kyl ated ribose group. In addition,

nmodilfi bage@bodigRucY eitd des may include sugars such as
ar abi nose or 2'-fluoroarabi nose i nstead of ri bose.

Thudn paeebediaisncReistG.des may be het er ogeneous in
baclﬂggﬂgmﬁ%m%% },o&égg({ﬁb}/s @_ont ai ni ng any possible
conbinatron o uni

i nked t oget her such as

pepﬂndﬁeanbbchmenam dsXf wf.ch have an amino acid I
backbone th nuclejc_acid bases Nucl ei ¢_aci ds al so
i nclgRe €4 %‘Wﬁ‘i%d‘%ﬁ%ﬁ%g A hlﬁﬁjlaﬁ‘igl%bch as

C 511 one embodiment X1isT,Xyis T, Y1isC,Ryis G, kis 1, pis 1, N and N’ and
Z3 each contain zero nucleotides, and Z, is TTTT or d(UUUU).

In one embodiment S, is a no"n-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.

In one embodiment S; is a doubler unit or a trebler unit.

In one embodiment the oligonucleotide includes at least one 2'5'-, 5'5'-, 3'3'-,

2'2'-, or 2'3'- internucleoside linkage.

In one aspect the invention provides an immunostimulatory nucleic acid molecule

of Formula III

t

(U)m Z3 (S3) (Formula II)

wherein U is Z; [(X;Y1R1) N (X2Y2Ro)k Zalp (S1)q N' (Np).....(Nz)N2)(N1) S
(N1#)(N2#)(N3p)...(Npy); each of Zy, Z,, and Z3 is independently any sequence 0 to 12
nucleotides long which optionally includes a non-nucleotidic linker or abasic dSpacer;
each of X; and X, is independently a thymidine, deoxyuridine, deoxyadenosine or a 5-

substituted deoxyuridine; each of Y1 and Y is independently a cytosine or a modified
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propyne pyrimdi ne and 7-deaza-7-substituted purine

nodi fi ed bases. Wagner RWet al. (1996) Nat Bi otechnol
wQ2008485444 Purines and pyrim dines include butP&r/®smwes/037731

limted to adeni ne, cytosine, guanine, thym ne,

5-met hyl cyt osi ne, 5-hydroxy cytosine,

5-fl uorocyt osi ne, 2-am nopuri ne,

2- am no- 6- chl oropurine, 2,6-di am nopuri ne,

hypoxant hi ne, and ot her nar@rally and non-naturally

occurring nucl eobases, substituted and unsubstituted
cytasinpggach ofiBi end les 1ﬁ)i¢pendemkyra gradinkioc atmatiBedgunningt pach of N

an N B ihehir g oy soiiegen 0 Londiiosy Nparhinhppgigually includes

a rloAMRBlcb 8 c SRREIGRANAESpAtaF; N iSa BheHhcladti D Bhldr Cat Abakis linker
and substitutions, in conparison to natural RNA and

(d$maeers), ﬁm@hwlpn@glacqih@stp Robexasthytent ghsphutisewhicheoptionally
prcgfééeg%?r 2 § 15} 3"?0392 UQIL 3 3anrgc/er91(1cl%9ﬂ8é Hﬁl@agegl 4 |1se€r§§} rg)%

adenﬁne guaniné,

palx@oRlieseqaénceen lO&iucIéBticﬂffsl load bMﬁor&ﬁﬁ:lé’dml\imhlﬁkbr tdneabasic
skill ed person and are described, for exanple, |

linkpy (dap#rers) dricliyleng gbiso) ur@ﬁémhg‘éa}pﬂg@e@gycol BRI (§Ié &y g direct or

i u obivle d S
s St Soguck s g, 03 doalogsu HBLES S B
hnl%gf amaInon-Edcleb‘luxlmhﬂké?nﬂdsdmg'abmmlml{dfsﬂ(dﬁ9%;rs)Qrmtﬁy&nﬁ'@lyool

ungﬁd)r hagcpzei]lwzgrze \g/l_\gq% pits %ig@aéglagc 5'3% ;g 2&] 21’% linkage of

‘m Ze(@eﬁce%lazts &ﬁh‘éh\g OI(HJCl QL hl‘i’(?NﬁPNgJ di. g, £s@n} R8cleotide or

ntion may havé one or nore fl cati ons, wher ei n
mashii¢d mmdéotide athierain Ns bhssepetizsdvidt Nw, bTa baseepdizsrwith Nog, N; base-
internucle

PSP - SRR HILE i) B 4ok garE PGt is an integer

froh@b 46 ab; NdGheRbid SR80 POSH fsi M InieBECRGIAN it6 enaﬁcpq &Mn integer
ol i gonucl eoti de of the same sequence which is conposed

fropf Ot@ad%r al DNA or RNA. For exanple, the invention
rel | c ne
o M Er R R A AR E I NI TR e BT 638080
pahﬂﬂ@ﬁﬁﬂﬁﬂﬁ&h& selected from a) the replacenent of a
phosphodi ester jinternucl| eotide bridge | ocated,
5 éﬁ&?@lnﬁﬁ@oélme@ﬁﬁzlo&()%Ymﬁéll‘éz& byl o |G TCGTTTT
}Qﬁg r
(SEﬁosp 6?922%_ %ré?gﬁT ge | (SP tIe gt’ QKETE o(% Tt%%Ag CTC, or
TERACHT GG, nuledreintD d;eiSpyca dephospho br| dge, c) the
repl.acenent of .a su he su
PhodBRETE SEOREGHEIDG! Kot NG Mt kel e s Pegppie
Seﬁﬁmﬁkk) D-ribose unit by a nodified sugar unlt and e)

he replacement of a natural nucl eotide base b
rmduImceﬂam@mbednmmhes BalkX: Y ) & @elaRi)ed:]e kBl JQG!@@GTCGA

SEPND D Ao E AR BN Ger ot G bri dge

| ocaheertah ehtb%dﬁnen@m{ EQXJ‘%’IIE) N C8YIROf 78, (3104 BOICGEGACGTT

can be repl aced i nt er nucl eoti de bri dge,

(SEQeIIIbN@ ﬂ)@r M¢é@@ﬁ'ﬂt(§ﬁ%@ 263 de bridge is for
S —
AGCGAOROTS CAMTA TEF AYTGASEREMENIO:35), CCGTTTTGTGG (SEQ ID
NO:36), CGGCGCCGTGCCG (SEQ ID NO:37), CGGCGCCGTTGCCG (SEQ ID
NO:38), CGGCGDDCGCCG (SEQ ID NO:39), CGGCGDDDTGCCG (SEQ ID
NO:40), CGGCGGDDCCGCCG (SEQ ID NO:41), CGGCGTCGCCGCCG (SEQ ID
NO:42), CGTCGACGGGACGGG (SEQ ID NO:43), CGTCGACGTGACGGG (SEQ ID
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phosphonat e, phosphate-(C 1-C2 1)-0 al kyl ester,
phosphate-[ (C 6-Cl2)aryl -(Cl-C2 1)-Cal kyl jester,

W@ deoeg3348y | phosphonat e and/ or (C6- Cl2) ar yl phosptinnst0es/037731
bri dges, (Cr7-Cl2)- a-hydroxynethyl-aryl (e.g.,
di scl osed in WD 95/01363), wherein (C6-Cl2)aryl, (C6-
C20)aryl and (C6-Cl4)aryl are optionally substituted
by hal ogen, al kyl, al koxy, nitro, cyano, and where Rl
and R2 are, independently of>%ach ot her, hydr ogen,

éCl- ClS%v- al k])glﬁ, &&6 C20)-aryl, (C6- C14&- aryl-(CrC
Ny Gy A G F GEEHIGT G (B Q e 0:¢6), CHIGABGAGGT (SEQ D
NG R XD ST AT wRELFD, R RRG i Gl RBUm), o
TANEAT TT AS-T6A (83D €DAd0 g, erteesis ID & dSpa@rwhi ch can
additionally contain a further heteroatomfromthe

gr odp o&s embgdigent (Nipe - NafiNak R 038 - & Wid inshisles aseaience
checee-Tee 3. and/or the 5 end of a

nucl eot | de@gégﬁ%é%mgwo bri dge (dephospho bridges

ar e Idese embedimenotheek andbfthe nncltlolankbeghmsarich #eyman A

.in "Methods in.. ecul.ar Biology", Vo 0,  "Protocals _.

impnob T aiG FRYL FAGED S AP ogeent RECEY: Yt T igatwmine, Cis

unkiléfBiaePERSSine, (P1OMRANHAIR is £LPAMELDLE noPP; exdR 2t & hnd v,

. Wherein a dephospho bridge is for exanple selecte

independently ive piiowistiee, bris ayegedeo betseen land 4, inclusive, and N is any
RN 1 ¢ ] Nels et al , met hyl hydr oxyl am ne, oxi e,

Se(ﬁ%ﬁ%%@%%&%?%l hydrazo, di nethyl enesul fone and/ or

si | yitheQ ontPsf théngeleRracRveERinaks i/t fnvédtedireped capable of forming
b-D-ri bose and phosphodi ester internucl eotide bridge

a haggix (estonp-drQp Yichire ubbe teprn Stapminatest refers to astethes at or near the
' h I, e h hat e .,

BT aSORL RPN gy RGO RRIRLG 5 o

malepllaceddteyatianigtthe 8’ endithay inbkkei nr fvee addigondlRuéledtides that are

for exanple syitable to build up a )
nok py} ﬁﬁ@? Frhvaatéa TSRt Shretugg. | Bistregbly the 3 ead pf thednolp@ile includes 3

XN I I ]&&t |2l ci ds
o Res 1?§1g(i%%1?sﬁ%t,d6tﬁﬁg{f (l);flﬁ1 ) e(?ééd.le,} fntjvﬁlzéﬁr ree? }B"gatcS E‘Jrl%gtn "by a
mor phoh¢ embodimentan Vievertudirgpeaat cdpablewiflformipg a hpizpinatistéden-loop
nucl eic acj.d (."PNA"; as described. for, exanple, i .
suHERCS a5 o Rerdinreleysiio ap P b isipoRen s By 2 Qssich stem or
hairfin tBat@s 2 td N®coRBERRRHRN pdid Ié"ng? MAy BReldReBeIM R bhe unmatched or

e.g., b%egz_ am noet hyl gl yci ne. b-ribose unit or a
mipmggeped brsex I indodéual ambodimentsshe Gl-adesteinyis 2, Iyl 5 6,648, 9, or
r.unit. wherein the nodifigd sugar unit is fo
103 e DR PE  So othts BT GE M g kb at teast
2, 8- 4 @aDkykipapse, 2' - F-2' -deoxyri bose, 2'-F-arabinose,
2' -0 (Cl1-C6) al kylri bose, preferabll)é 2'-6(Cc
1- C&Y apknbediperiear ‘gnyertedrepeahgapeblsof éorming a hairpin or stem-loop
2 - . r.i ' - kyl - O .
syl OB RSO om0l A RN 01t s
or haifpin yian 32 tonB&nsecutivabaseqfalit 201@S &ad includes at least one unmatched
0- hexo- pyranose, ~.and carbocyclic

2,.4-di deqxy-b-D-eryth C
or PREEF FIRALC- BrinGIMAHE] BT HTERG&hR AF HENCIDD ) 2. A ey 5.
' open- n :
or B Sorr R e PIOEL e PREDAEBIDSRHERL 1RISEIRE stegyincludes
leagt1D 33pr 4 &t+-T dasdpairs. 49: 7223) and/ or bi cycl osugar

(o9 mL TR Tt 5% 654 B3aichod danamstcbpdbisdmdees the
en@/OTARE ST haltBinS UGAY mh§ alfow G BtANidd faRe _seconc(ijar% )s/trlécture by

particularly for one or” both nucleotides IInke
Pryidap A dgkibhs peintin thhowisieoldifesthe stelriske base pair and form a hairpin.

Alternatively the unmatched or mismatched base(s) may be within the stem. Preferably
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i nternucl eotide |inkage. A nodified base is any base
which is chemcally distinct fromthe naturally
wWoe@insi4sy bases typically found in DNA and RNECHUSIDORB37731
T, C G A and U, but which share basic chem cal
structures with these naturally occurring bases. The
nodi fi ed nucl eoti de base may be, for exanple, selected
from hypoxant hi ne, uracil, dihydrouracil,
pseudour aci |, 2-thiouracil,34-thiouracil,
5-am nouracil, 5-(C -0C6)- aI kyluracil, 5-(C2-C)-
if the kfeﬁyaltglmﬂdoalse isswighda 11@65)temj thymHeisteane islat least 3 basepaus long. The

o R HEBAPLHISE] b oy sl g embodimnts e

unfrafoYE GX LI RTHeD BascSis 6 GL-Giha@hddhRISRTENR thS erl P (SRbe-
al kenyl cyt osi ne, 5-(C2-C6)-al kynyl c&/t osi ne,

strapds arolee frers aﬁeoveéaamgmm@gppbéwm asglmgcfme yihirdi ase,
mg%%'g:%f? Et?@ﬁ dgé;@el%g %)6%1?)[3%12 bf nalrng)?%fog 18, I*8re1er % A€ C19§3)
Efféetd @ﬁzadaltgﬁu@ siid tbdlanl amtheQtablitgl %@Z}G(&I b ©0G @ Heeble helixes.
lizr ne, droxynet hyl cyt osi ne, N4-al kyl cyt osi ne,
Bigg 6’”’5”19442 1 ﬁé 286t osi ne, 5- hydroxydeoxycyti di ne,
5 h t
g THE RV N S £ pAaly St CRRRKLEHAG of past
onclphmyohodlester(ﬂ €G- ﬁldsﬂqage ni tropyrrole,

R A A o o
um%a:t@ﬁl (H?)B%dnﬂﬁn t)%aééﬂhl?so(‘e% Cchhlﬁrrfb?&'ﬁgﬁﬁe %Qﬁtﬁ@slﬁ?&) Lutz

ot her fications of a natu nucl ot| de Eases
MItgtiag (IISP%&) Resogremn of ondyestexdan baseypairiy thernmstabtedDNA

nt er .ed t [ imtir The ol i gonucl eoti des may
poh’ ngﬁ? %?rgrpg?cggg@&?géggﬂég ﬂ ends. It is possible to
cr eghe fomdilds REne khleRWEHRAhHEF ApaVbINniviRoEdes Rviich
ends. This may be achieved, for instance by attaching

demgpststadparpelians brnges stiryletighpreperties In the kergailase’ refers to the
ﬁeg ggg{sd:&ﬁPg&é&ngglggHﬂrm%t%9%’&1%&18 Itl{(lﬁ:gfr enﬁ egﬁ 8{" #R oligonucleotide.

phogmb oﬁg@aic&rondmﬁsspharecddalo@mcﬁe QéceﬁdiMeCﬂ ble3' efis]i Thiseghe
ernucl eot| de br| dge. Methods for acconplishing such_
emppRRIGHIA & cad kiU FPditA @naiiet 3 B SHSE ssdepoggegs of the 5’ and

Sel.
3! ﬂnb?féé%ﬁ?e%@%ﬁ?cgg el gﬁg ﬁgé'c\'g\ﬁ%t@ h%lreélrnmﬁ ik ?1@% po%}ble &f (g@%tﬁ modified
ohgbnuclfbﬁde‘ﬂhzivmgttmiu soch iS nedg esdsa sl haninag bea aehieveld] fuir tiigstance by

atte( I1R’Va0| %@g&éyeo)%ﬁifggﬁ r}]a%gug lhggéedtgtsgegqral}{lécejnec)?fgbgt?c?eo‘ade

ha¥188 UHOo LY dceeRl1g9HAaY eShdidesuchlte yrhgﬁt@laaag fdrﬂm‘l’d MRh as 5'-
properties, Bioorganic & Medicinal Chem stry (1999),

RD@@‘Z)YzI\EmY@@E{ 5 Anidiietdin Palebseserss 8ot-0;iSiK@ D NO:51) or 5'-

e e AN s oG e a0

phwpas@ieaelo bﬁésf@ﬁbl%t}ﬁéat@tdi*%hy oedl hoadidarih@eficledide BEdge.
ared usi néJ an addi ti onal spacer, such _as tri- or

MftﬂéQ doragegmplighig sichymbegtsarekemienyhe Bir Fatinstnceg such
i s DEL Kok B SAILGER, s A1) LAQBHEAERIA Bty wips

terim%%aﬂ \3/@3 h em%gﬁﬁh@ﬁmC@bﬁd1ﬁlllnkh@s s anﬁeﬁ@b”hﬁl’ﬁbﬁtgiés%bf viral gene
xRS MHEIeREILssh eMymloaficessl GBRad RYLTIghE 7 Roa. (1559) Peudo-

cyaferm%eﬁu&@&ﬂd@g G W itRKETd 18, %obllﬁoﬂg&lbé’ 9}?0({) REE 9%?%35

propanediol, or froman a OXYr | se (dSpacer
uni {n §dron¢rabadimeiatheoligonnelnctidedias one of the follovwng structures:

TCGTCGTTTTA (SEQ ID NO:53), CGGCGCCGTGCCG (SEQ ID NO:54),
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al., Sterical recognition by T4 pol ynucl eoti de ki nase

of non-nucleosidic noieties 5 - attached to
w@biogasissd eot i des; Nucl ei ¢ Aci ds Research (1998QT/UR03/037731

1), 2022-7) usingstandard phosphoram dite chem stry.

The non-nucleotidic |inkers can be incorporated once

or multiple tinmes, or conbined with each other

all owi ng for any desirable g i stance between the

3'-ends of the two ODNs to b€ 1inked. It recently has

been re orted that C&G ol i onucleotldes appear

CCeQ@GtT PECOMERDED NQi§ Bt E@T&GEETTAG CCGTGCCG (SEQ

o ST el RS A FEEE R IR, = "

act iThetipvenkius i aie BpedtBRdDIVRdhd findiag peiN & 8pdadfidifb-class of C-
ollgonucleotlde or ot her i nmunostinul atory

clagp CgErmerwestimalary pligecleoydsirhavine whlmsrlﬁ éﬁ@ib@ae is highly
I
LB o AR 30800 AL S i
useﬂu}sﬂﬂrﬂpeuﬂmﬁytand) proﬂ&hcﬂdallgdmuﬂirmﬂhtn@&e cnrhntulne system to treat
i nventign can be s theS|zed de. novo uysin y of a
AR TP o8 AL ST e SRR RUR S5t anfghier didorders and
to ﬁélg?? t€et atggﬁspo;ﬁ%?tﬁﬁﬁﬁ@ WieeRRAS Rﬂf%ﬁﬁ@ antc@r éﬁﬁf&%x -apy. The
ucage, S. and Carut hers, H.
straﬂg 1838]anteB ﬁyuulammddum@dtlnmsmrmaﬁﬂsdh@tr@umm &prG

TR G Pl bR 058 P B e

angbmﬁknnquusLet 27 4055- 4058, 1986, Gaffney et a
Tet. Let. 29:2619-2622, 1988). These chem stries can
be peefinyensian yvolvesaini @pylspﬁct ahe dseavery thaics BibsetfiCpC
qné)tsgtﬁrﬁu]% r? gé@ﬂdc %1[186 ﬂe?clpf% ghgpll[?;ggég gltugly n{l %ﬁf{ulatory properties and

redlicb@ edHat inglatrintiesry eﬂ’e:ct Sﬁi ﬂmﬁlm@dan@@mﬁdﬂaﬁﬂmﬂmmon has been
eneraJ%%Jrefers to an ol i,gonuc] eoti de which

ob§%rr5@d By whierisdhatdeip berardsipiieesd 4 %omgleﬁ%lymb@ﬁm}orothloate
ol%ﬁ @ d i gghé\)%d lﬂ{eechn%n@ﬁl ) ﬁ%bﬁdes%s&r?&h abfeth

onuc eotl e one separated from a
prﬁdhicb lesk raral Blﬂ’attﬁhaﬂm tha‘irrﬁlﬂylﬁibﬂmbm’lhﬁbam odigofiucdentides.

ATl ieese ettt sty srirce B sl imnune
res hedi THiAetle ‘f)hb%@&&lst%ﬁe?gﬁ dmil@ﬁlH e%ule%ﬁ@h&t BB iPaffectivity.

I'i'gonucl eotide that is relatively resistant to in
vi vdlieegefadad Cpfi iengnostinalatery ekigonusicotidapiatlueitidn org of the
ucl ei cid.stabilization can be acconplished via
fo Q%W§8%?nﬁﬁgﬁFFE@1rons d i gonucl eoti des havi ng
phosphor@td eateN I, NEXYESGRTEY I(sﬁgwoalzzt;l%m\em N, &nd3
protect the ollgonucleotlde from degradation b
nuplwhdeasen lengalr withdY redereing ilenyhnsleosidesX l@tawrlmtém,fh@d X3
me%l cl%gtldes i ncl ude phosphodi ester nodified
|gonué1eotldes combi nati ons of phosphodi ester and
phospNOrEIGT© aGETOK) JONOCGEDEE dSEQ IBING): phy syikesiake is a
nethylphosphorothloate phosphor odi t hi oat e, p-ethoxy,
Py&R¥d@8mbi nat i ons t her eof . Modi fi ed backbones such as
phospharalhicagives Gy The 8y NG £aG-4Sk I3 4HATBE o),
technlqueS‘enp oyl ng either phosphoram dat e ~or
widrgihd§pbampatimnidinem stries. Aryl-and al kyl - phosphonat es

2 460 BBR0KARGOIRY PR OLDRGT ASPOD Ty 20y Whereha s 03

m&rbeﬁa@sqn %ﬁg@ﬁ ernie be; ﬂudle%uabé%l 184 &H vath N eSEHid ?&9 ahfnucleotide
S. Pat ent and Eur opean Paten

and921,9724)1n¢%€mamn{ympbp’e@b by aut omated solid phase
synt hesi s using commercially avail abl e reagents.
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Met hods for meki ng ot her DNA backbone nodifications

and substitutions have been described (e.g., Uhlmann,
w200anss4Beyman, A., Chem Rev. 90: 544, 1990; @oCUukios(37731

J., Bioconjugate Chem 1/165, 1990). O her stabilized

ol i gonucl eoti des include: nonionic DNA anal ogs, such

as al kyl and aryl - phosphates (in which the charged

phosphonat e oxygen is replaced by an al kyl or aryl

group), phosphodi ester and aigkyl phosphotriesters, in

whi ch the charged oxygen noiety is al kyl at ed.

A i gonlfel €6€1 ¢ ﬂ&ﬁLé%rC@ﬁN £eCdi BI(SEQUPNAs 27), wherein Nj is 0-

| ycol or hexaet hyl eneglycol, at either
31{11%5%)%?%&?%1 19 have al so been shown to be

subsﬁt’arm a}*ﬁycr I @3TSNam* ¢ GG RN @Wasd 3 SEJ ID NO.: 27),
has been di scovered according to the invention that
W}telli%n%\hk}%@ﬁsmt?*e()@é@ ndeAgidst i nul atory ol i gonucl eot i des
hav y f .
S B e g e
is ilmnucttstldmmaengﬂywuhﬂ‘@mfemhgm agfesucdeotide th@ &) Xg and X; are any
tﬁ%ﬁgeuti c agents for human vacci nation, cancer
nup t herapy, asthma i munot her apy, general

enhanaeBIN, Wenl FEURET RS td B, 8P RIDG RIBIM R 5° end of the

hermt opoi etic recovery fol low ng radiation or
oligheunbtdtide apg 3° wiitro it fiee 37 sedskthantigatdrérotidemune

nodul,at or Ilca ons. 1t s .al,so _been denonsi.rat ed
et TRt B B LR el €f MR BarBRGe Of s Mabilsed
1nt@fﬂuglé6ti@é Bl gg e5hé Bﬁnlbkﬂef iMlthdsB sithot@rek KterlshE tie (RBIABOGS a
of asthma an qlcr initis. A subject having an
t

phasphedigyter mt%rnwmtél@ mﬂﬂmt TPhesintgrnucieogide hnlsage@ fot marked with an
* rg%?’ ﬁ‘l: &Qf)@g%ﬁ %s{a%{l% gﬁ: | ' % 8121% nru%lg: € lnCR,ldeS at least 2-3

re er

phh;fpp@d&en&s bit phdsplyodiésteit like kixsté@neleotﬁcw lireiaged)In séinle%frﬁioalments it
ondi tions include but are not limted to ecze

is gqe]feéx;eél that,thg ﬂlpgqngc]@ptlie@ ﬁwgde %gyhpmh@phester or phosphodlester like
hnT(Q sURE LA Fés@s th@rlfﬁ[l&% Z'blet CG%B‘EH% af @&ﬁﬁé’cﬁg‘s}er and in
* 00d a ergles d o oplc Con
otlﬁr lceseyitleey aae ph(@phmoﬁhd)a;te oamhexdstddyh:teglﬁuﬁagesbody
gener at | on i nst har.m es aJ I ens. Og&okl nes

tha na?@ee nf{he pReoge TS opRel ha ing SEYGRRS:

of 'W@@*W‘ 8 9ry+0l G8GRUEHe0t HEESGREEC*G (SEQ ID NO:
predomant|y of a“class called Thl {exanpl esare
2)IL 12, IP-10, IFN-a and IFN-g) and these induce both

e e e L

pr oduT {GTO_GAC GA“I@@GCG@G@G@@G"(SEQ IeNDegyed a

Tli 2 inmune responsé. In general, it appears that

al | dr§ &0 Ceedd Calid AT La G866 GTR2 G 36 *CiiRiiRe(SEQ ID NO:
4)responses Based on the ability of the CpG

i mmunosti nul atory ol i gonucl eotides to shift the immne

r espo¥eE | mTaCqujrertT#T @B (e (Saa [DTND: (swhl chis
assaqci at§ pr oductl on of qu ant i bodi es
al | dridy)l ?oGaTFJQL@nE el Hi2/G N G &8RS EQW Nﬁ) |6%

pro-lq?(t}T@@ lAsEcRd &S m‘rgSE rlge}@él %ns) an effective

dose ftor 1 nducing an i ne-response of a CpG
i MIGESTCOTCA TGO LGIHRUGLEGt (Sh) H3 ND:K)and al one

ol T ARG Rt ST o' treat or
pr eviertGReGITE TANE @ T €518% 1D NO: 5)
TTTCGTCGTTTCGTCGTT (SEQ ID NO: 6)
TCGTCGTC
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Thus, the CpG i mmunosti nul atory ol i gonucl eoti des have
significant therapeutic utility in the treatnent of

w@bkdoensg4e4 condi tions such as asthma and al | er gp€T/US2005/037731

rhinitis. Th2 cytokines, especially IL-4 and IL-5 are
el evated in the airways of asthmatic subjects. These
cytoki nes pronote inportant aspects of the asthmatic

i nfl ammat ory response, including |IgE isotope

swi t chi ng, eosinophil chenot®¥xi s and activation and
mast cell growth. Thl cytokines, especially IFN-g and
| L- LGTC@hCsuppress the formati on of Th2 cl ones and
pro j Th2 cytokines. Asthma refers to a
disg$@%$?g¥ﬂ{he respiratory system characterized by

i nf IT@arpCGem, narrow ng of the airways and increased
reactivity of the airways to inhaled agents. Asthnma is
fredﬁ%ﬁ@ﬁéjfhlthough not exclusively associated with
at opi ergi c synptons. Asthma may be exacer bat ed
by gyﬁgsfFﬁ*%ctions. The conbi nation of asthma and

Vi r ICGHTE6E ons significantly worsens the synptons in
a sub'eqé. The ol i gonucl eoti des used herein provide
sigﬁ? TtaH0%enefits for the treatment of vira

i nd Leegrbation of asthma. Several exanples of
sucggﬁﬁggapy are presented below. Allergic rhinitis is
a dilslgP@etGesulting in inflammati on of the nasa

wuc§i%ﬁ§€§§gg by all ergens such as pollen or dust. The
term- rhinitis nedi canentosa, rhinitis sicca,
and @tgepid@crhinitis. There are two general types of
allergic rhinitis, seasonal and perennial. Seasona
alléﬁgCGGﬂﬁﬁhtis is normally referred to as hay fever
and y caused by nould or pollen. Perennia
allé%§?§%g3$¢itis'is usual Iy caused by an inherent
sengiGC@gCeEo one or nore types of allergen. This
condition generally continues throughout the year or

f or 6%%355 the patient is exposed to the

al | ", of allergic rhinitis involve a
typgﬁ?fzqfigtﬂé%ﬁgﬁgd) hypersensitivity that |leads to

i nf l@EMIi®G*THA € i nf | ammation is thought to be
caused b n.excessi ve degranul ati on of mast cells and
of %@ﬁiﬂgﬂﬁ -6% ophils in response to certain

al | epgerser+Hhics+gads to increased IgE | evels and the
concomtant release of inflammatory nediators, such as
hi stGriaHEC &id*d*Cchenot actic factors, such as

cyt ok , andi ns and | eukotrienes, that

res tfgaiﬁgqFﬁggﬁgéed i nfl ammatory reaction. The

I Mmun@s igsmuhaiol | gonucl eoti des may be adm ni st ered
as stand al onetherapy w thout an additiona

ant iC_&1ErlgW 481Gfa nedi cament or therapy or in

co ';f@ﬂ ' ch a therapy or nedicanment. Typica
an??ﬁa |é?%§%§§?ﬁ§§ medi canents and therapi es include
t he MgeIGHaHg*@asal vasoconstrictors, intranasal and
system c_anti hi stam nes, intranasal glucocorticoids,
mast

T T GG G Lérs, such as cronol yn conpounds, and

orala n?ﬁ§g§q§g3_An allergen refers to a substance
(antigen hat "tan i nduce an allergic or asthmatic

respefGECTG*@ GUSt@epti bl e subject. The Iist of

alle iLs_eno us and can include pollens, insect
vené%%?ggﬁhﬁgﬁgggﬁger dust, fungal spores and drugs
(e. @xdpani G+d+EA)+c Exanpl es of natural, animal and

pl ant al I'ergens 1 nclude but are not limted to
G*C_G*C*G*C*C*G
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proteins specific to the foll ow ng genuses: Canine
(Cani sfam liaris); Dermatophagoi des (e.qg.
woeooaasaphagoi des farinae); Felis (Felis domespcTus3ops/037731
Anbrosia (Anbrosia artemisfolia; Lolium(e.g. Lolium
perenne or Loliummultiflorum); Cryptoneria
(Cryptoneria japonica); Alternaria (Alternaria
alternata); Alder, Alnus (Al nus gultinoasa); Betula
(Betul a verrucosa); Quercus ‘tIQJer cus alba); Oea (Oea
europa); Artemsia (Artemsia vulgaris); Plantago
( e. glhepprt “ayoleicease® oindt“aligometdotitieli 4lso ¢rwogipass nucleic acids or
Parietaria officinalis or Parietaria,judai.ca);
ongPlp et ph Bt dnd of inoRicali el i U isgs anggrgmers.
Foékirhple Otheynclude pligssutSe dtile dhavittPhREB OIS SRARAMIakEOSalently
Cupressus arizonica and Cupressus nmacrocar pa);
atigelifidge fp modecylar yyeighy @Fgﬁéllcsﬁﬁﬂmtb@s@al!]@hY‘S“@K)d@rOUP at the 2!

i qini i C ' ' ' el ) ;
r4 08 ol RECHRE RIS B BDS, JRERYS 3o
mﬂiﬁaqheﬁgmmplestidﬂstm&&hcluﬂe ai2pDadikeylated eibgse @euja.!o lraadlitdon,
RTETEG O CH TN GO TG
in@ERE iRk, ﬁ%tt}ié ioﬁ%c( cfhotiRGh Y Béh&éﬁgsr{e%é‘)ﬁ bicﬁﬁgiéca

(e.g. Festuca elatior); Poa (e."y. Poapratensis or Poa
conpopities siEysbyAvatmnife agy péssiacaabinatin oftiolons: uhdts dinked

oG e R R RO BIeG P PR iGH GHEBPaR i muclec
aciRed)i s (e.g. Agrostis alba); Phleum(e.g. Phleum

pratense); Phalaris (e.g. Phal aris arundinacea);
Pas gaalerr peidg alspampadeimbsitutad prjinesSod givtimidisegsuch as C-5

RGN RUEREDT i e TP B AR Bl Poq B iy, Sttt et

(1996)i NaNBiste 185D ONSE0-HI PiidesTdhd pydiif@es RSRAB DAt 41 ndt [TMlted to
i mune response. This results in the production of a
adpingtGy{Rsing, Buanie SRS, SFmAthyA{dssn rBNEroOXREEPBSL i on
_ i . 1se Hf a : | o] .
oI 2o FORAARE 2 AR 8- cHzob . o BBl
hypytakhing aing otcu aedrélly andsponsairildy ddearringaheicobags bubstituted

e. g.., .by jnduci.ng nonocytic cells_and.other cells to
aﬂéﬂl&%&b@@ﬁﬁ arQppif THERIeS ] MEICE SRGagnedinications gig welk kipown fo those
of MiGefle arfNe redirection or rebal ance of the inmmune

response froma Th2 to a Thl response is particularly
us efTHe ifnprunoktémulatay wbponmwieopidesadithé mstaof ingedtiomecanEocompass

oSt RSB B e AR Dbt b RB oSS TR e
DNmmﬁslvﬁﬁgS@gm@sghMi@gtef ifiteARR RotA @Hdggﬁ%jz%%m@@uﬁ@ afid/or a

Thi type of reSponse or a bal anced
nabmali nuoleotide bastl{@denytep kuanirs, cespiaeithyrhine] wradilarfkahiplés of

are ele ed in the ai s, .of asthmatjc subjects., The
ch@igteef BRSERTHITaLEPS™ b1 5 SKAIEH BIEPREY Bp SEMaDe, for cxample,
in UNG@RA BRt S2USBORAEN Re 98345 Pt cSY FRHOMEhuMRb & dks and
hel ps to rebal ance the i nmune system preventing or

Arraéfegdﬁii iSmgthtsﬁle maﬂﬁ@psﬁiee& &mthewmawcﬂmues, S. Agrawal,
' Th2 T G
e FRT PR Lrobs UFR Yo ser aBR STt dr B Lmmme ey, Prargpaco!

TRPE3RIOPILS; MU HieikenY endll 99RSMBd Sk IM&@hdMHI7:331e417. An
treatnent of a subject at risk of developing an )
oligaperdeqtigh agparfingrio theriarention snayrhigain PERPLIOL Bedidientiqny, wherein

. | . | |
RO PGB R0 0P R e o
at b paticoki BrADdriboss ¥niohidJerualpaaidutie awed) natisetidishb-ae Yedition in

w thout the antigen or allergen for protection against
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infection, allergy or cancer, and in this case
repeated doses nay all ow longer term protection. A
wQaineasi43at ri sk as used herein is a subject wWhOT/H8®05/037731
any risk of exposure to an infection causing pathogen
or a cancer or an allergen or a risk of devel oping
cancer. For instance, a subject at risk nay be a
subject who is planning to travel to an area where a
particul ar type of i nf ect i out agent is found or it may
be a subject who through lifestyle or nedical
COBW@EW@@ dligoaygienside o ﬂlekﬁemlﬁlsyqlfelnm dhiohhis cémpesgd of natural
DAY &l Nfectious organisns or directly to the
organi sm or even any subject living in an area where
an iHok erirhplesthe trganticmielited aaldligbeeleIRie ARS8 may comprise one
identifled. Subjects at risk of developing infection
Or F1AIp 11 ‘iﬁ‘H@ni;@rﬁle‘?’léﬂmlB@B‘Eh meflidisatienisipdepandentiy spleeted from:
ageny 1 RLeRERMS: ph !
a)l nf ect }e@ﬁa‘s‘? or gani sp Oa%g{epmt%%ﬂe&édr%ﬁ%d %lﬂji’cg’ Eegnat the 3" and/or
al | éhg&'rendnd atninelestids; lgca madifeldapsrmlkleotidge bridges po nses
articular anti n thesbject na
b)expaﬂf‘eﬁpfa&e&nﬁ% Fof phppbAdt Ftelég“‘?%?dP?ar‘i #dhe érﬁnéé)a%aﬁ end of a
ther}mué@{ld@yphgglghogﬁl@gn ddesk of exposure to the
antlggl A subject ‘at risk of developing an allergy to
¢) ast Kharephstmeetofatsoga rhofphatet wit flem theswabpleaosphate backbone by
i den |f|ed s having an allergy or asthma but that
don’ ﬁ%vgn ’he active di sease during the CpG
d) i MYROEl BBkt QI [391)'—1%8%5ﬁllf%%?'aqﬁoélﬁgﬁgdﬂ'ﬁmgsmﬁ'el | as
subj ects that are considered be at risk
e) dev éh@mpbgemh@sﬁ adiaealgwslebtidabase bgfa wedified audeotide base.
R AR R RS P fef e SRESLOBLR e
asﬁﬂm{zsopl ng cancer. These subjects include, for

i nstance, subJ ects havi ng genetic abnormality, the
pr e<enaespBedigfierdntermslagtidn bi satﬁdmtetbeﬁcanldéwéh@' end of a

nu C}%ﬁcfé (%S‘llb\éq‘ a}glgée%tﬂ Oapmgglf%d r1]1!& ugle %elgréc&ot gh%fgﬁlct&F modified

cancer an sub ec

1ntexa1u81|e6@dealgﬁﬂgeas ﬁo:@hampletseleat@a Gron@ fRRPhOGthiGdte,0t her
chem cal toxinsg,,or a subject who has p%eew ousl y been

phesrhgradithiasie, Z-:\%Belph@ﬂmon’a@ldﬁe dissanophesphate géxydroxyWrewl

ph&p%ﬁmtg ﬂh %i[)harté ﬁd;l e7d g) E\l/lF(}lloéo Jtelr %)élots%gec gp% d?‘?& - {:b' 21)-O-
allfesthr, (@ﬁ%)amymospmnaﬁe ahtl ok (Of- c@wgeipcassmﬂnae @r@g@?? 7-C12)-

i mmunostjnul atory ol i gonucl eotide, the subject ma

o-hirexympethylaryt G@@f chgedased sNQ 9é/é>1ii¢féywlg@vm Ep- Cm)ﬁrxh, (Ce-
CayFR i O RO “aBHLEE) tgbi B9, bofpito.

cyaio alg:EWheﬂel’RladﬂdeHZIa@é] 1ﬁdbpbﬂilﬁnt1§ of @échtdil@er%@rogen (Cl-Cu;) alkyl,
i mmunost i nmul at ori./r(&? %onucl eoti des for act i

(qu?ew;%én&cs@hbaﬁy Ehlonkd) pisfesehly hﬁ@r@g@s (Ehéis):gl&;ylopreferably
nos |rru or oI| gnucl eoti des for the

(Ct'Eé)iaﬂ%h%n ¢ T3etapms) %grfonﬁft@gqthqmvﬂh‘qhe nitrogen atom

cﬁ%ﬁ%ﬁé—r&er@%@%&t“” wﬁg@ Bhich 83 b Elpats Stein

furtet Bstetdaksin Bahhee efodd hasi Recute or chronic
det ectabl e | evel s of the pathogen in the body. The CpG

i mmithe senlaremenbefie phdispntliesterdridge bocetar abtheds autl/oii thir Somd of a

ol SR AN A0 M A AL IEDRRSEA e

UhhﬁdmcE agd Pbgmireah “Meﬂwds e Bb1€cldr Molobe”, VYl €8, FPiSocols for

pat hogen. An_infectious di sease, as
Oligonucléotides and Analogs™, S. Agrawal, Ed., Humana Press, Totowa 1993, Chapter
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used herein, is a disease arising fromthe presence of
a foreign mcroorganismin the body. It is
w@aobi1auBarly i nportant to devel op effective VRCTUA®05/037731
strategies and treatnments to protect the body's
mucosal surfaces, which are the primary site of
pat hogeni c entry. A subject having a cancer is a
subj ect that has detectable cancerous cells. The
cancer may be a malignant or43mon-mal i gnant cancer.
Cancers or tunors include but are not limted to
16bpp.i34p }ff)t whmeimdmﬂpsphorbmdge oot examrldc eclstted frnmethe dephospho

R So aTioCr PR B ko ek R et Befiafspeimethyl

hytiRgs, &ﬁﬂbﬂ@%n@ﬁilfdﬁ@%ﬁdi/@ﬁﬂﬁﬂ gkd@phorras liver cancer;
Iung cancer (e.g. small cell and non-small cell);

mel aasugar pmh@tbluaet(meﬁ [yribbsecad plpsphodiasicamterandeotjde

o7 FlgfRer FERER 4 aleE PRt ARG homeliE s SRRpRE gacicbone (i,
a SBAGRbspIRARIbdRBSe 1§ @Bﬁﬁésedfﬁ sﬁ(?r ?h@ﬁ)h@ﬁehﬁﬁtsf%odeqeﬂﬁc?ed by

and ‘'sarconmas. |In one enbodi he cancer s hairy
anetbet unik gvberdia thectthesmingt lﬁﬁele@genle $yitatde t@bnlhl upcay traprpbokino-

dofiifiish oSS Ta uedtbid Rl BI O M skt BB 4 8 (1989) Nueteic

Aci®ds 19891090, achaas®. g. nhesdpadcemeﬁmy m@ﬁq;hohlha@eﬁvatﬁeldmt or
carci nomp, or colon carcinoma. A subj ect shall nea

fo RuGHD BPolyaRYdLRAIRIC a6iH (IINA s GaTHGeD (Rr YOmPIG, i Nistpon PE et
al-gﬁ?%% %9(900 p@%‘ C/%J?;‘? K %973 ﬁlgy\{shiggthes.fg@g%m%? ?gq iy ??éiucrbgne unit,

e.s8ci-esinocthydglysiat.non. Thus, the invention can aI so be
used to treat cancer and tunors, infectians,

al | & Byribosenitar # A-ldndennrahoss mitcande reﬁmeérby asmeqlfﬁed sugar
un?[i whgrgm th% m%(élL fge% as%agrs G ltAg ffor%?&%ﬁlﬁlel Jéle%%qqﬁ&n@ ﬁ)to o% 2D-2'-

erein

debiﬁﬂio@éi L- Q'tddosg?ﬁbd)segz yheniddgpitbost I - aapiasde, 1200&(@1 Ce)alkyl-
di sorder such as an infectious di sease, canc

rlbaﬁer @rfgfyrablzyﬂ A GrkopbyEriBoseds 3-Qraghylrikese, - @r(éht%]ﬁenyl'

oy o Ko e TR a0 2 R LBkl B e, - Prote
mﬁﬁ&é&oaeﬁablﬁéﬁums@tzfmaldwﬁgm es@heaeﬁe pihgobd, kel tasedclic

that the subject will devélop the diseasé (e.g
(dctsenbfrde fomrexauipbed imFtoehkeh & (1982 hdyeieraSoanelid: 83@@) and/or open-chain

sugq{ ag%ﬂggg c}escrftiegh{’or?ﬁag%g% t\éﬂélﬁ?léﬂ' ssclhggg%(:éltbgﬁ)db’efrﬁzegmn
49€1208) NRYE BibR1dsy F&%lawgk (db%crEHe@VﬁEtexérﬁgledthME&/ fr&ml. (1993)

becom ng worse. I'n the instances when
Hegy C@wndem&ét‘i&ié i's adm nistered with an antigen, the

subj t her

" hoE S BB ERARAHr L0 5B RIS RRE ARy o
on®br B@thtrﬁlelebﬁ@estlh@(e& wp Ja@ﬁbspﬁoﬂi&st@ﬂo@ﬁdsglmwstertltke

paSS|ve exposure of the subject to the antigen in
intgrnpgleotifls Walgages or the active exposure of a subject to

an g0 AafkddSe b’ ich i él{éﬁn@aﬁl‘y étﬂlcgjgr&%rtﬁé gatﬁ&u

antigen 1s admnistered |rect e subj ect §
ocmﬂang bases hysealiynfonad BriDNa, andrRNArsuelcaxsl BrC, @,rAiJ and U but which

nsdermal , . nucosal f&ﬂ}ter anasa i ntr.at ache

shigsftie aheoial SR Vb ionitTa0y hiras vos 5 paé modified
nu@IéHﬂlc'ﬂ% Bdsehps b"e%/ﬁfr%%ﬁfel ¥l Rked f?&ﬁ |hgoxa§{ﬁﬁﬁ@ %?acfxloﬂlhydrouracﬂ

adm ni sterin he ant1igen and the
pseuﬁwmét Eﬂubwgﬂ w-ﬁdlwtg@m]u Stapunowtecih de(Q dsg riltyddraih 5-(Cy-Ce)-

5D, B R S50 PR Syl

exposure to the
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i mmune cells in the body. A subject may be passively
exposed to an antigen, forinstance, by entry of a
wo eooei1gia3pat hogen into the body or by the devePGpDnsIwns5/037731
of a tunor cell expressing a foreign antigen on its
surface. The nethods in which a subject is passively
exposed to an antigen can be particularly dependent on
timng of administration of the CpG i nmunostinmul atory
ol i gonucl eoti de. For instant®-in a subj ect at risk of
devel opi ng a cancer or an infectious disease or an
5-Hroepgicd, %broemmmh ﬁduydesqwoytssne,taaézlsomaélqﬂcmn@é «(C-Cy¢)-

r nost.i I at ar onucl eati de
ARISIBIELE SRCH e TR Sreilnedrdopgar BiocySahe,
5-blitdkridegtosinks emﬁﬁlrﬁeﬂgﬁ@ﬁhr@ﬁe afdt @EmEPOF IS 8 laarfr@NE Qlbstituted

éau3| ng agent tionally the G i munostimul atory

FAGORIE) BiStarehly Wa@?e%&abﬁtlmtgd andder T-deazpSraibstitted purine, 5-
BRSO LU L S SR O Y 5

W se the
hy@p@ydmynpisdmmﬂ mmoyyrmthgdw@bmma Q\Imalkyhleoxyc idine, e.g.,

to_saql diers or C|V|I|ans at risk

t
NP B o pdacB B an ed deapa o doai g pipyole
C3-BRODRYIFHRRASE ah® dlafinGftfin 9%}8 GAH éﬂﬂgoﬁdrmtehﬁoiﬂ@l ect

IS exposed to i't. An antligen Used herel
-mtheflm’m&r@a%ﬂbhmmlﬁmp;bamhm@chlnmpmrma,dlylpexm]m&e or other

GRS DL AR5 TGSy GELL Sl o

to B@hﬂt@@@&é@f@&ﬂﬁnﬁﬁ@ ysacchari de conjugates, peptide
and nonpeptide mi mcs of pol ysaccharides and ot her

ol el digonadlentidesrnlap hayeene ¢rimotgaccegbipleol’ ﬁpdsel dt is possible to

/ c1@a?§ ﬁgﬁﬁéﬁ%ﬁl nuc‘I'eoEqu eﬁav"f‘r%w\/o' sél%liﬁ g Slécf ’gl%g may be achieved, for

ul a organi's

insthrice rbgeuttachlf@awd Sl gBnABlebHAR tmlbagldbs‘ B rlﬁikug*@@ RRYrateyRe
of nolecul e which Is recognized host i nmune

oliggayclentide bawng gne ey @chwces@rhw 8 eam@s i ﬁr@p ddelipkageanay ot
phg]h oﬁfegt& %h%é}:@%ﬁ%g@&&%‘r??%ﬂgRth%&gggigéh%@gﬁ %8{813% bra(ﬁ]ge. Methods
fom:mwpmphmmgmmh Im:ka@sm&pkmaiim or th@ het € bﬂl,élsfahﬁ_ﬁ@ ﬁuc&i lextkages have

t ncer ce and whjch is
be%é%PBe%%lg% ngt %ﬂ H‘fg %@ %Q%S WHB feraup dsd'egnd 5™
5 ﬁﬂerhﬁ&e&i{ﬁé ﬁﬁl@eﬁ@_ca%tﬁgﬁ&gﬁﬁbl@&g of Vﬁél né ggreéﬁ‘or{s Reicleotides

cont ext of nmol ecul e. Cancer anti gen
& Nuéba‘rlé@ (19Dm tAhSr469eTT andefiartge et Ay Ppavelpanyicligoligamieleotides:

o B B0 80N P corfinss SRUELER CreRuy GREI 012, Brar.

27g@rt|ally purlfylng the antigens, by reconbi nant
t echnol ogy by de novo synthesis of known antigens.
Canchkdimallgeis-inked aligomsieotinies were Hicrfinkegt baween the 3-

508001 5 PO s SR GRAR Mlgne e,

caibue bre@ﬁlﬁedg@mg aﬁ&ﬂdﬂﬁ@n&l&@h@fr atcRhs fi-op &tRcethylenglycol phos hate
rreconbi nantly ar_by anﬁ ot her. neans known in the art
&

maigiy (DBTag. M Yehripl-hebis dormatien by iag oligomsldogidn comtaiaing one
| Y
ARG EIE W yld Be T ,

Blocmcimsigz @ae2), Bt (38) 9D 7204 g Rhiem 6. 365873 HSandcdls Paient No.
r der vati ves ther eof and al so

SO ST Y R BOUAH oS T b Ao o6 o8] edol.
préRn&BbL bRk &l HA%i ﬁ@é)@'inb%&t rgd@?ﬁ&rﬁ% @Hﬂ%@l Mhnerﬂzgfb%ce et

response specific for that oor‘gani
al.j Sfed¢akir¢cagnition &y ﬂiﬂtpnimucmud@bmgmmamcle@eﬂm thoieties 5'-

attach%H 011gonuc1@g%'lg g‘l%f?:ngmds( ﬁgsrégrrc% (1384%/, 85(1 1), 2022-7) using
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cellular) to a natural m croorgani smantigen. Such

antigens are used routinely in the art and are well
whe@en3i4es t hose of ordinary skill in the art. FOBEUS®OR37731

substantially purified as used herein refers to a

pol ypepti de which is substantially free of other

proteins, |ipids, carbohydrates or other materials

with which it is naturally associated. One skilled in

the art can purify viral or- Bact eri al pol ypepti des

using standard techniques for protein purification.
stafilardgnosplemanialite gheisty pdhy petpnudeotwdw inksrs ean lyd iacerparated

oné%fngm}lﬁﬁ%gﬂlgggg ggﬁgﬁgg %1 qagh ﬁx%%l (51’ a}ﬁy%fﬂsuaeole distance

beBAUMABPLLARS 0P thetthOTTDNE & bdlaedsever al st art codons,
there may be several bands on a non-reduci

pol yiheacpithhasdegerepoped theheat aligrpudlentides amf-@f forfeertaeir
n&%&bgﬁ ufa?orr ﬁ@%t t%h%l? gﬁérha%n v-\ll-itﬂ? TEH r1 LYeR htlorr @gTE.'R@?l Hemmi
or er al e can also eter
H 8hal n@ﬂoe)rmmaé 4@@1’74{1}5@1@1&1{95@@1%&1@ Qctviel %185 can K& Iha{sured in
types of antigens not encoded by a nucleic acid vector
respoose @Cfoolisenvckatifel ersoth@rmﬁlmurmtl@@wcé‘y ofigpiucicodifle by

i e e tsrod ety an PRIt adipsrasdvey
ups@edin SHBOREtrewnl F NaLBNL i - m crobi al agent. An

anti-mcrobial agent, as used herein, refers to a
nat ufcalusg/ octha instang invenigym ttlitﬁemhgpnudn@mm of Wisiigyention can be

p of killing or. inhibit f ect i,puUs
ssRREResT darm ity g sRet S PeodlibSiribR oy inhe art. For
exuﬁl%iéJ khe: 6 UndEMRY] hidshRBamiRHhROd BdalicaRpSNd anp@arithers,
type of microorganismw th which the subject i

S
Milh &ett ber. 82:1899.r108k); end b‘é&@ﬂﬁdﬁd{-ph‘ﬁs@é@@fﬁe method (Garegg ef al.,

rThl . MEFRADELE D 242 0914 it s

Gﬂ@g‘@bﬁalaﬂdt apt 27 pl@ﬁ&&OSiB 1984 ShdfEneyRinbASES. Beucm) 26319 2622
anti-infective agent "anti-bacterial age
1988t These chemiggregstean be a@gﬁpmfegrpgfaq Vaélégh? automated nucleic acid
a theti
AR B A T CORRARLABHEI S o g oy
oligontitieotides. Amdsalated dhgomxetbotlde gd:rmm;lhfrndfmm apadligoemelsotide
Briefly, antj-bacterial ts kil i nhibit.. .
whigh ﬂ%&qparat%@ri%om Sompet e T o berml asotised tithdy nature. As
anfs Eﬁ% I 191 at@@%h'% HuckBHROMAHBe Bﬁ‘é’ Wﬁﬂ:h% E@ﬂaﬁfted from a cell, from
uncti dns. tics are |I'ow nol ecul ar wei ght
anmﬂﬁmuﬁesnmhodhmdmmopﬁmmubsumHSIsecondary nmet abolites

o B e e B PR SR IERER g sz A

“sftéyﬂ%euwhgoﬂlﬁd&ﬁfdu FhIERSWRRIE thedh Gn DRESUcIcotifi@that Reelatively
m croorgani smand which are not present in host cells.

refistant toi inaivoalyeradationte. heid anpxer everdoorckasalr Auckitiitds
sti%ﬁh% %{n:qcﬁé 'bé %??Pglﬁaglsﬁ%ﬁ}ng%?%lﬁ)og% %{aodgf#t Elbg% e@f onélc{eotldes having

pﬁdsﬁl@droﬂﬁkﬂs@é fihleigad plfowngahaxlmﬁmtwmn andprotedt Ehea;ﬂlgonucleotlde from
opportuni stic and primary system c fungal g_gc |ons

degmadatign by dnirascHylanex- Rpg Pn%)rmﬂqh?ﬁ%ﬁ 1Otk medified oligonucleotides
i PR 6O, B R b AL o GO AP BipoRiBr and
plugph@oehicué oligonuckedtide nadtlhbdpldapbd)raie amttipdplerspoomtbB)ate,

ben azol e, bithionqgl, chlaro ne,.HC , chl oroqui ne
phass ?fﬁg{t Loatg p-RtPaNy COH’EPHVHP% tPhe,

di et hyl car bamazi ne, dil oxani de furoate, eflornithine,

furazol i daone, gl ucocorticoids, hal ofantri ne,

i odoqui nol , ivernectin, mebendazole, nefloquine,
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 allgggicomactionpe resgonetth ap eHeraen. ndg lelengy o

megl um ne antinoni ate, nelarsoprol, netrifonate,

nmet r oni dazol e, nicl osam de, nifurtinox, oxami quine,
w@aroeirsiayLi n, pentam di ne i sethionate, piperazP@BPS2005/037731

prazi quantel, primqui ne phosphate, proguanil,

pyrant el panoate, pyrinmethanm nesul fonam des,

pyri met hanm ne- sul f adoxi ne, qui nacrine HCO , quinine

sul fate, quinidine gluconate, spiranycin,

sti bogl uconat e sodi um (sodi'lfiﬁ'anti nony gl uconate),

suram n, tetracycline, doxycycline, thiabendazol e,

t i niMedifieébadkbpnestsuch ps plmsphidrbthietidsaonaziod syntlssited using

oo PR o e P A Balib i i Haoah e chgpistie.
AryREDATky LR sEicnated caf b HREL, 08, &fdebaealih &.S AdidHi 3R,

class of antibacterial agents is antibiotics.
4,40%:868; end alkylpheapbhirigsiersdfif which ke ¢hargedi dxlygeymoiety is alkylated

nhiRi ' [ b eria e, ref to
o LB K SN 092 9 RSBl USRI S
prepatddbycdut@Batad solt gltRetnadsisusefof @eirhseiadigal fisdbld REgents.

bacteria of the class granpositive or gramnegative.
M#ﬁ%@#w Pakwgspthey TR gk hase apadificatient e SbsEistipsaybeen

ot raa TN r .

ceSpRER L PALLBLOE G5, pERBAL M 0 S, P e
Biewajugste Chdwerl:16/p&89®f bacteria, are referred to as

Sombt it b P Bir BB TG TRAAoTlF DAk g s s allyl-

an@ ﬁf}jl-%ﬂo sphAted Ei'ﬂev(flﬁhh th’%rbt(l:lgxl%lég Rb r bn A Sfiﬁ%g% feip‘l:a%le!i b¥ah hikyl or

synt hesi's inhibitors, ane in itors,

aryd igoeuw) rphoypitddéssies and hikylphosmhotrinsters iic whirhdhe yirr pebixy gen
functi onal i nhi hi t d titive inhibjtors.

gy PR Ll SRR B S b BBy o

he@detiBddeslyRyl, Wi &itlee6r Béthi@RIihidRALE Ao BEerd dHRwWH th s s\ﬁi)&é}{tﬁuy

the cell. There are many fewer antiviral drugs than
resayhlt paevdedsadegred@ipnbecause the process of viral

repkicati ' L ted to epl,i cat i

LoD BRRE S kS5l b SR PGSR R R

imagaostinvietetyoldddnatlebeddsdiiv€ diathatib émiat stithORk&@y @FfBcts on
sever ?I stages wthin the process of viral infection
hugggn el sugh ge PEMfe kelis. spsgertadheidhess Créhimmppestinatdaars

. Y ' . i. to t
OHFBSERBIFAEE cHOS En AL RSUIRD oy bl SR
imompotheiapy, asthmdenmimoetbergey, genaatramhathieneht ofiymhivesfusctivn,

transl ati.on of viral nRNA (e.g. interferon),
enlAg e SR IoPgioHEeqRRAD P (R B GO ey
aufdRAMAAY 88 ase ARY BIRL RRuRl mREWalb:Y h‘%)li%ﬁf?&fs'. "Iishésed#ﬁ)ilhegn

protease inhibitors), and buddi ng 'and rel ease o
dempnsiztedNbal tho sulgets afi &lpSoinesurmstmeiatiri eligonwdepidanats useful in
.whi ¢ re simlar,to nucleotides, but which have an
Vlv}g{?(%ﬁlﬁl%e?tén%\i Ogﬂﬁ%mﬁﬁflgﬂli%ﬁlfrrﬁﬁﬂ}?e_ or ribose group.
Once, §udgecOHSiROhh Herd ) LABR%t Bafhdsbridf riR!df deldiSding an

are phosphoryl ated, producing the triphosphate forne
@fgrsftg racquired hypersensitivity

' i in he vir.al L _RNA. ce the
o OREREE AN AR et BB N g e eczma,
allérgahinitisdredbryzal Bayt feeed cOimgivitiss b@nchialisthred) dirtiariat(hives)

uses irreversible association with the viral

amg@ml@ilﬁ%@ é?fgoqlﬁ%%lﬁépwlﬂ%ﬁ% nation. Nucl eoti de

nal . at’ .

LSS SR Bk Ol b LA B! s
allergensc dlheaymichtes that iarainiiuceddycystemwd ¢r rhusstiddniiaistritien of CpG

. treatnment of cyto ovi rus), jdoxurjdine, ribavirin
1mr(n&§(éq116qnﬁatory oh&mugggt%es are pre omfnantly of a class called Th1 (examples
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for the treatnent of respiratory syncitial virus),
di deoxyi nosi ne, di deoxycyti di ne, zidovudi ne

W@ awicdat4by m di ne), i m qui nod, and resim qui nTodPCTTN82005/037731
interferons are cytokines which are secreted by
virus-infected cells as well as inmmune cells. The
interferons function by binding to specific receptors
on cells adjacent to the infected cells, causing the
change in the cell which pr&técts it fron1|nfect|on by

the virus a and b-interferon al so i nduce the
aree&pl% dBi 1@nIF(N-Of@IdsI‘§ Niy)and ti@isagsiukb¢ bothibunmirad end eslhdmr immune

res o r}t |nftect ellsf resulh&Tq in |n seﬂn
Bﬂ’i‘% ae eéh?aé?r SR POPIRWL Tef AR HaVhig is a8 t

protiuefich bf mm ehd BI-8NRGtoRiRs AY &rh Iaen@snﬁﬁﬁlerfbdp@ﬁw frPEdRRral, it
and have been used for the treatment of chronic

apprapeibpt allerge disgases prsfraediatod by Ah2 tyne itwsengasspaniash Based on the

t I her i erf ons have
o, B Gl S AVl ALESp e LR g in
subjectronf\apredoitigdnt IYL (HvBicH S@éssbcmﬂéd fafith prodstibh @0 IgE antibodies
limted to i munogl obul i ns,

an% ﬂ@%gdp @35314%,2?% i?gt%/{f bhgespansel (sdshds Pﬁ%%lﬂd@ aeanstalgrgic
R A I

im#oyestomalatoBooligmuclédddeoasi o standl donedihaapy Ahthbmc@&mgen 01 m

Sudo nt adi ne rochl ori de; _Aranotin;
Cowﬁ@@fl?la Wﬁ@%&gy}“ Spbe %T‘%n&ﬁ“’ﬁéd toce SHbpes 19 treat ﬁéfﬁe)YPIPﬁ aﬁtcbma and
alléglar abi ne Hydrochl oride; Del avirdi ne Mesyl ate;

Desci cl ovir; D danosine; Disoxaril; Edoxudi ne;
Env iThas) éh@CpEnmmmstnmulaﬁa{mlinglaoﬁdisdme isigeificant therapeutic

i S  A RBi st i e v, oo
cy@fm@s @lspati1ly 30 kg 11)-6l Qreludlbehidiin ﬂf@&h\%}%' of abBfHau b dhB)Ects.

Lobucavir; Menotine Hydrochl oride; Methisazone;
Thwyrtce\@mqs@rorp@mn@pﬁmt@quntsfc&‘dbw psthmetigiaamimetory response,

B

groSitay qui fé?ﬁolﬂﬁels Qfspaeal N E BhDTTI- 0., cal rshﬁﬂr%s'tﬁ’é ffination of Th2
Val acycl ovir Fwdrochlorlde Vi dar abi ne;” Vi dar abi ne
CIOP%@p%apéuctwinwi laBickiekssdi Aﬁihpm@fﬂhfatoea diverderxafrthe respiratory

s AL AR, PR 0 Ry AR
of thlafa&ﬁxtalyy&) inbinlgl agdvid. IAithmgaé fra@ently, MhousOnRicxoRSively
classified by their nechanismof action. Sone anti

aSSPEIIﬁE?éI“’lgg%tﬁP@ of glegicowmgpdose| | wal | inhibitors by
i nhi t [
A SRR SR TR | LRy O B
viralgefectons sugmﬁcamlyb)yorskﬁsttmas;}lmlitomg inme sihjeute The bngﬂubLeotldes
Teselncl%?l ggn% ]la%ntedto i, MM dazol es
eé:}l?ﬁel%é’f%ﬂl Semiisen Bencsds foxe Beptwent i ighignged exaterbation of
asthfb aS@‘&@E@x@mpi%% 5% Q&UPﬂE&Jag% ard éﬁ@c%ﬁ?eﬁlbglov@ nd voi

conacol e, as wel as FK hot eri ci n B5BAY
38- 98lerzic KIHnY9 1 a finsandlﬁmeslultmg Uiﬁnﬂ@ﬁl,me&mlon@ﬁ tfermmsalametosa

ca%gtigkl %rgglg%ml ?ﬂv,e i)c‘i)l erI]l'(:Olé délls'ltn% tf,rgrg 8? r ?rtuug nmeg}(:amentosa
rhihiR 4108 AR a5 5hie fhibh31 TheRAM tw&géﬁe!rmwé@ oF himtb R AMYts,
ol i gonucl eoti des can be conbi ned wi th ot her

seaponal apd petcenialy e feasoral @Hengic @@}mwrmmaléy efitreaiicte as by frover
anc{a ﬁgﬁg@ﬁgf? (PI%I 1988[ %ﬁgl tf)er gllma}%l Iﬁﬁg uel Lgs%allly caused by

fer apeu agerit” ma
an inherent sensitivity to one or more types of allergen This cond1t10n generally

continues throughout the year or for as long as the patient is exposed to the allergen.
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simul taneously or sequentially. Wen the other
t herapeutic agents are adm ni stered sinultaneously
W0 b@g/18:84 be admi nistered in the same or separBCEUS2005/037731
fornmul ati ons, but are administered at the sane tine.
The ot her therapeutic agents are adm nistered
sequentially with one another and with CpG
i mmunosti nul atory ol i gonucl [?tl de, when the
adm ni stration of the other” 8nerapeutl c agents and the
CgG I mrunostjnmul atory oligonucleotide is tenporally
Bafb peeartallergisehivétiinzelvon tine I (gle-nmsiaied rhyph@ensmvﬂy that leads

t a mat t er of
to AL 1 R 1S BPREHIR B T B B BRES et
delgranhladen bﬁtnaélr celll ahd bf bibbedoine bagijph‘vlélﬁi l%spdiiéé ektdsn allergens.
odi.es, ns etc. The conpositions of the

Tihlradly ‘iodﬂ"fﬁ%%‘? V6 amdiharepcemiantipierseridntiaremaiosy
m@cﬁétgrsagicﬂ\é@@ﬁs%amlﬁe - JHGLEL c@&faﬁt géﬁ‘éﬁaﬁtcﬂcﬁq@é@}/

mol ecul e or conpounhd except ftor
promg]amhmsu andl lamlmtlyemls; thetrasileiata ldedized ﬁﬁ.‘l%bﬁﬁoﬂ‘gz&éﬁdti@n
can sti tm.l gt[ e huimr. | and/or _ cel |l ul 3
r esp JBIMYGIRUNY (EVé’ IERTUF ol fieRARY 8e Adminitiered piy, rSt alone
théBS$ RBEut ﬁcﬂdbli{ﬁ)ﬁﬁﬁarﬁlhﬁter%f/ SABa AiclRRPeR cerﬁéra}%ﬁ shne

stinul ati ng adj uvants adj uvants that crea
cogbpntion vt sughd terhppubamedicaneerit. nﬁmpuealsmtaélnrgyfdsm G
t ator ucl e tldes re al sq.usef ul
oot AR A Bl R R TR R B LB, sl ana
sybtbaic Eﬁﬁilhtktﬁﬂﬁlbﬁ Hhi€anaBd olieeesaboitl Ut £l RE1ibaE UeEHadY
nmucosal delivery of CpG oligonucleotides. Thus, the

CT@PP@BﬁQ@P@qud@Ed oral/desengasinisi st ered i n conbi nati on

ol so RATEE AR Tl o SRMNAN g TR el BRART AT 8B cs,

asthimatio réspoestr in @spseptblerubikctc Vithe RisneRalleBieak & enrmous and can
cg{hl i gifn 1996; Chow et t 1997; Ceissler et at,
inglyderpoliensdasect wgnoms, anitghdanderdust, fangal somey anst dmgs(e.g.

peg{éllig{d. Tﬁﬂlag{éﬂ@/oﬂﬁhﬁﬁlh Léﬁ%lgleél?ﬂﬁﬂu 'all%f%gg% gltcgugl)%/ Hut 4ot limited to

w th nost
proteing speetfietot the fsllowihg gtrrses: Gonoki(Genis ;’amﬁiezdis,asi)@matophagoides

(e SR o e Rt U Tl e it el Llmagion
arie@uz@f&zﬁ@bfﬁfm (@? R O @E@Zz%'rﬁzﬂn &‘uyﬁje@‘ Jrza
normal or pathol ogi cal” conditions, ul at é

(Crxm«ywrwow@a) ﬁlmrwzco(fAlfenmrm cdtgramat@)e W@raﬂblzus (Asues.

B e R N AR T
Areostisiageikmbsed viggpaiid) O PIRMgo (EX aﬂlﬁhz@:@o @cﬁnc@?ﬂaﬂb' P@ﬁetarza (eg.
include, but are not limted to IL-1, [L-2,

Pagietqria @" icipplisor Perigtayia jydaicm); Blptralln (e| g_.BizgtelZa germamca) Apis

(e. g (ﬁy&%}ﬁ(ﬁ’ o 2;2;0(?1%% g@? &e oé) @I{}}{es?%tﬁ n%wg?%dﬁ}%%f 1%76gssus arizonica

anf Guphlsyys mindrecdrpuR Vugipe@es (&N JunideMNiBsablndiads, NeEFo8d Srginiana,
factor (TNF), TG-b, FLT-3 l|igand, and CD40 |i gand.

UWéW&CP@W@l @éﬂua@gméraé ) I 5 R oF IHHPBYS ng
AL

thgi#{a\é?m%z;st(? ;f?&gcﬁzfr‘z?wﬁs‘)%g@ }"e\/f%gégg? rg tljgﬁ%wn@}d ericana);
Agwb}rylgwm (ecg.edgr D]d}e‘sn hqus); HecalmﬂecgJ Seadpedreble); Yrirzupr@@oTAticum

ce rviy tlatl actlvat on an
oSG ISR e b Bt Pestyesisinliseicr firisr b Ppa (..
PRl ptriﬂz‘gﬁﬂﬁ bepbd Q@rﬁp@kﬁ& 26k 888 £4VRAE Yo a) Kb Ic8¥ (58 Holcus
Zana);us); Anthoxanthum (e.g. Anthoxanthum odoratum); Arrhenatherum (e.g.

Arrhenatherum elatius); Agrostis (e.g. Agrostis alba); Phleum (e.g. Phleum pratense),
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activity and anti body dependent cellular cytotoxicity
(ADCC). ADCC can be perfornmed using a CpG

w0 povanasB4 mul at ory ol i gonucl eoti de i n conbi nat POTUSR00$1037731
an anti body specific for a cellular target, such as a
cancer cell. \Wen the CpG i mmunosti nul atory
oligonucleotide is admnistered to a subject in
conjunction with the anti bo%é the subject's inmune
systemis induced to kill “tunor cell. The
anti bodi es useful in the ADCC procedure include

Phatwrisiegi Bealatis etundinaseac Paspialin e.g dldspalnmtrvearamdtySorghum (e.g.

b fic f I h
ol RUGARRL A% R Ona G B sk o commer cially

avaiTihabligonuthwtidark Aldb WwRER! foMiédicotive M infAiNCIERIsd BBm a
may al so be adm nistered in conjunction with an

Thg ammups fesppnserie pady) imapitie rewones: Tfn%reépht@@ theyptodyetion of a
rel@%ﬁfﬁe&}%&??ﬁlﬁ% e:nvgrﬁfcﬁﬁé?l]itne dﬁnguo%g({ %%ﬂllﬁlr ?gs%gﬁge Fom a

Tha g@ aThiMiimetune sespdndervas be medsded b@' mBeHied the dvel 6 cytokines
se of treaL| ng .a cancer. used herein,

produgdeh 1 IRPORsHIOSRe npGielr agidde ,sp@o'ému% MPROGYHG eelbpandrither
cemf obrGAIE Ay c&%ﬂ?%%ﬂﬁcl%&ﬁg%ﬁ%t ly%&dgﬁ\ganc ﬁ'ﬂ?rr]gcﬁrectlon

|t|ngth n est ab

or mbhmlcﬁsliﬂae ﬁrﬁmuhélﬁaspme dfonie dhe a0e Mh1 rsspanbd inbatienady useful
a subject at risk_of devel oping a cancer for the

forf&ﬁ? HS%?BWB? O REENFIFIAR Of Ahipp.s KorpinsiaRsre P piLFRIIVE eI AW{OE freating
astRG B Be INAPER 0B, gﬁl%ﬁﬁ&t&%ra Tlﬁ?itygé SPﬁﬁ]ﬁﬁﬁ? r%g%onse that is
e r the

cancer are descrl her'ei n urpose o
assspRtidfwitlasstlona tccahibbtypeedrespomsetos admmancédSlsi/Th dnvsonment.

henpt her apeut.j c._agent s, _i not her apeuti ¢ agents,
Th ok Rl TR S Tt Sniepsy PEayimati
subij&&# O?E@C?@qmﬁﬂlﬁlb%mﬁlﬁto@ﬁ Bli @m%ﬁﬁ&tof tﬁ@ﬁv%%%’ause an

medi canment is a chenot herapeutic agent selected from

incgense gr Bubcxsolaeswhish holps terdbelanextae énmuneasysten preventing or

I t t
e B0 B e BB BB SR ER0h ) 250 amperyoense
bl e @iy CpG 1ndﬁmﬁfstibﬂufdtc5ry oligemiddetidaeare aivUseful mAddyld 43@ects of
Megl am ne GLA, val rubicin, carnustaine and

theﬁé}/@ml@p@é@a{ﬁcmwozﬁ@ trggiyentnf gsghjectrahgsk ghdevploping an infection

TR GAIRI s RS ELARE LRI e
ide@tifie®4n addiRed it0allekyscardsiimial OPlot @p@ AmmikKe#ikZulatory

Val S{eodgr/ PS%S% Novant r one/ M tr oxantr one,
oligprugiegtt 39 bepgygnmiliont theeamyigen oeiqraendfar p@gcéslz against

mf@ctmﬁ%lle@%ﬁﬂ 0 gé(%ri%ﬁ% éclllfg;%%gér {ﬁti%gosegégﬁ gﬁwg t at

proGivEio845A sid¢d 3t rifDd8B8d SeredXBasbbject whohad anl@l%skm Expdélﬁre to
%7 . Pi ci bani | /HO< 432, AD 32/ Va{ rubi ci n,

an fHEHOP CBHTRY PEROS AT dEResr ok allerg i ot iteAidaplomingesancer.

FoEaGRtd b'sﬁﬁjé@crﬁ@hslg ?rb%! Risebfect \%Ms@fﬁﬂﬁr@ RedvEPSIh-area where

Taxol / Pacl it axel oad/ Capeci t abi'ne,
a peiicular BmeDSxfpetinus dgﬁé is fopod epxmayriz a pdisct wha ehroughr Bfestyle

e BRIy S ST SEL A A A0 52108 Bt

organidinBiol directBMo-tASSrgadismrdtlevph ady sbiact hvmg in an area where an
UFT( Tegafur/ Uracil), Ergam sal/Levam sol
infgesiots pReaRIRGREetER Fa, h%‘r‘i’clé?ntlf(‘}énﬁlub}’e%\%ﬁﬁlé@f eveloping

o AR 0410k B ARSI Ry st

vaccination with a particular infectious organism antigen. If the antigen is an allergen

and the subject develops allergic responses to that particular antigen and the subject may
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Doxi | /I'i posomal doxorubi cin, Caelyx/liposonal
doxor ubi ci n,
wo-bawwdasasd| udar abi ne, Phar mar ubi ci n/ Epi r ubi ci n, POEPSI0P$/037731
ZDl 839, LU 79553/Bis-Naphtalimde, LU
103793/ Dol astai n, Caetyx/!|iposomal doxorubicin,
Cenear/ Genti t abi ne, ZD 0473/ Anorned, YM 116, | odine
seeds, CDK4 and CDK2 inhibitors, PARP inhibitors,
D4809/ Dexi f osani de, |fes/ Mestfex/ | f osani de,
Vunon/ Teni posi de, Parapl atin/ Carbopl ati n,
bepgxapserdrie ecngigbmitiien duviap pellaeyemsanp B dlagt sdlije@38atlrisk of

[ Do I f ]| bi i.de,.
b G SROEH R b BECREHE o Byt o MG PRt inglpces
thos! spbjetia fthea havEyenapditified anhang AThnagl vt SdthhAbEethat don’t
Aspar agl nase, Busulfan, Carboplatin, | oronmbuci |,

ha@ theragBy e disegse dupigg {l}q@@ gnmungsiniteioni Jigenpgieotide treatment as
[ [ ' VP16-2 1
P SR ORI S0, i £ AR (Nl R

gehbptitr anepuireaméiitgldfaotoyc ar bam de), | fosfani de, Interferon

Al fa-2a, Alfa-2b, Leuprolide acetate (gHRH—_reI easi ng

f act?oFULREPHEHe! davsionitg draneesanene Whe 8at o hiehtpaphakiity of
deklbpiaBichn R8T ERS Bk C Rt b N&ibi i i

o B s autcgy ol HaSing p gonctic
abppinegdityys chapremumoe af bhihrias B&n dedtomsirbtod dehave dlamekitive nelation

cit r.at Thi ni ne,. Thi ot epa,. Vinb| asti ne sulfate, .
to LR} FrheoTAVARTohios 8 eP1eGF it Pl Syperegs fancer Chusing
aghlens sia Rytb bRt HsBEstdsH Mither dNeidad Wi, dr 2 Mt QIYAHMAE

(methyl - GAG net hyl gl yoxal bis- guanyl’ hydr azone;
Pravse)y; beeartrestaddor pancer adgx jrcarperamysintiysiorseWihen arsabject at risk of

hyl - Ten| i.de (VM 26)..and Vi ndesi.ne .
degﬁﬁﬁl% &% y)ésntr?aﬁgdo‘?’? a ﬁlﬁ BN ﬁ%ﬁ? ,?Ortth“épyé)g ¢ gncer to which the
subjecti is anskt ofl devtlapile.antl B GG ihRun&iaRdAtbBNSlidohgclédethe
medi canent is a_ _conbination of carboplatin and ]
supjgel paketble fokiflibe pricerabls @s Fentdevelpp Harfomor begins to form in

: ) i .
(hERIERTIRO Culcet S JETRAPA HRCARAM Gt BN B B
anfipadr anet , Panorex, | DECY2B8, BEC2, C225, Oncolym

SVA| 95, ATRAGEN, Ovarex, Bexxar, LDP-03, ior t6

wongg&ﬂme efise piske $2G ynpRo st oligqaugleajidesfor

8 treMRRnt, 22050 MR crViinb NG WYNE- 1,

Fr@%lQDE,rePr etnar geltnyg%&lgﬁM%b? Gz,b TNT, © ?gﬁgg- H,
im@mogtgoyulamiDoligea]eotigesthoBie deatn@ivito 57 Sybjdds heying mminTection,
andﬁ% i or, e f.r3, ior c5, BABS, anti-FLK-2, NDX-260,

ANREXLTS @/%ﬁ%alcﬂliﬁrm, SMART ABL 364 Ab and

I muRAIbJecPhdvindda idfeaninl ik ¥ subjb& thR hA9BSenUxpb R4 to an infectious

invention are intended to enbrace the use of nore than

pathesercanschas ageigios ghaonic detestablavievels ofithe@aBogen in the body. The

' ks . ol | eot4 des.. As an .exanpl e,..
CTABRLIARLS i SRR FRL 1580 0 MBI Sieen o
mant goatideadpeds sysdmid@r atitbsil Shenae resbdite MRt fs @pable of
h,ermhh ragq)eutl c agent and an inmunot herapeutic acgent.
rediicingrthalevilephor eradacating dhs InfRstipeseprtiknzermpdpisetiews disease, as
n . r.
B8R ROl MR RIS A Mg o
bodhelnis peetiagedy irnpatentg devaloprefieciideicaipe giritegiag &nd trédslents

a cancer. vaccine all adm njstered to one subject for
to pio ecﬁ&ﬁwgg%ﬁuqqsgﬂfggesawgw jPECthe pEmaRY SiEe flamegerie entry.
at y ﬁfbg’&ft heaMEhRRARY i & ?fha%ﬂ_a{%‘ade‘cé%‘?dbféf cat®&fous cells, The

i munosti nul atory ol i gonucl eotides In conjunction wth
cancer may be a malignant or non-malignant cancer. Cancers or tumors include but are

not limited to biliary tract cancer; brain cancer; breast cancer; cervical cancer;
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I mmunot her apeuti c agents such as nonocl onal anti bodi es

is able to increase |long-termsurvival through a
woevbass4ef nechani sns i ncl udi ng significant enP@EnUts2085037731

of ADCC (as di scussed above), activation of natura

killer (NK) cells and an increase in |FNa | evels. The

ol i gonucl eoti des when used in conbination with

nonocl onal anti bodi es serve to reduce the dose of the

anti body required to achlevé a blologlcal result. As

used herein, the terns "cancer antigen” and "tunor
chcﬁnmalgﬂmmaa celonsaubei; mndomhfamg%bbly esqphagﬁraé gancer; gAstrig eanseer;

e dfferent al | resse n e
incepi el Beg S prborel A uraer re AR I SRl
not-Stnh® cel@aﬂfé%oﬁ‘iﬁt hAROB a6 Bad ’a&dl @@ﬂi&r VIﬁhﬁEln €dider; pancreas

potentially stinulate apparently t unor - speci fic i mmune
cances g»ms@é@ cangpieect] canressazaoniageidn eanscis frsbawar cancer; thyroid
neces I I
e e GBS BERRREL e LR SRR e BRIE ey L Lot

then@hearlid Waisi defintulemi®, chréind n@%mgemﬁﬁ dukiemiz eutmaeousel-bal]
those that are expressed only at certain s

of
leulfpmiag pawinle piysiomsm follsdarly Pmarlealegé%ta%fap na, squamous cell
car%fﬁ%fn%sise%g S @S0kl é/s‘?:gé gaﬁfﬁgnfaeﬁl%déi‘%ll g8l fhontd Befolon

cancet an I gens are’enco by nutant cellular genes,
ca8lhobhaas oncogenes (e.g., activated ras oncogene),

suppressor nes nmut an 53 f.usi Qn t ei.ns.
r eg 8’# 4 Fll%glrﬁl?ar‘i‘t %]?‘ﬁ’éflm %re‘feéttef’rélﬁf’sar%ﬂ?‘alc‘ﬂglgﬁﬁ’g%ﬁgPOt limited to a
r ! caneien h@e§., Gk d fish
do% n%gglbﬁgbydvg :Tj?gai shbd (y n ggﬁs%?{}eyas t hosglnlglar ri gd on I\IAan e
(acmacmﬁmmspemm} exg salmea Thhs tigpiBvERtiamTes elsmbearsed {p treat cancer

on g aTRR e B 5% Al BB E A B RS R o grene
lea@liRSHuss o@"d§ﬁﬁ$@§orhﬁhrﬂ6ﬁ shimalsqub] st uEl dows).ant i bodi es

react with host tissue or in which i mune effector T
cel 14 usedherainothedenm Feat; Beaier o AYING Weanrusse pthaewegHg an

dlqogclijerrrgﬁ f aZst&lrngé%ecp 24 SOCIISCtag S%Q&ex,—gﬂg a@r sm%fé@ (?Qpﬁ)g &ylactic

al ns ect gens,

treh@nc$ whedhfin@edded &[&a&esﬁﬂaﬁw d’ﬂ”ﬁwillbj edt IS)&hSdSmen:tl ofdkée tis¢ase (e.g.,
are not limted to rheumatoid. arthriti

to infedtippavithypatheges) eb lippthst gforcgsygq%qﬁsgs ‘I%E blgéﬁlood that the subject

N P AT s
afteothd Isabﬁed:tr}ﬁs de&l@pﬂdgh@dlsmﬁmho@asto(t@@ tlt]e cpa]atpeh_(e%;,sreduce or
| ne hemol ytic
cligHet the IRSERT AL RE R GRASEYEdIEh PP p SR
scl qf, Qgle 0Bn s bihetid €86/ cﬁ‘i%@ﬂuc?é’ﬁtid@ @l RSiniskr&Eith an antigen,

connective tissue di sease, polynyositis, pernicious

- thandgch maliy die @mmdedCco ﬂk@cﬂnggq:n sAsliiseddstein, the term exposed to refers to

o G BRSPS R iy SRS RBRNN bhbsure of
th® Ilmj@d‘t W @ReBAsdH 1 Shvo. wbﬂh@absfop gpkiigoéthosSe@fusabjsct to an

syn rone, insulin resistance, and autoi nmune di abete
antigen. areyeell- lmov@emfthgm. fregenctpl, a@sa@@gﬁew@dﬁmméqe&dsdweeﬂw the

n of a I I
sug_g:gfs y thedhs s L n% éﬁggx?etngé% §1§tya‘:fq1hs amlralihﬁé{r?ceiéﬂ%n;az gglrlfssogal
1nﬁ@rk§§£leﬂmaga¢lﬁ§l, ofsubehifananisiagatinistrationh €he antigedt canfbean
aut oi mmune di sease, is an u deSI rapl e, i nune res ons&,Che

adapisieenst P HIeAly o5 losaly s iathasts nygisteg@e dhe 4y
C G%rﬁ&ﬁﬁnoé’ﬁh%l&t%?‘y Iggngeul fdd &8 aeg&a%emgﬁdde@m@@&. A subject

ancer antigen s e | mune response and
is pagsivelberpesed to alnfmhgﬁstf mn@hiigen eombeatailable for expasiretq the

Th f th . .
1mm1?ﬁc’e celllg 1rIc’ t%m:[; X egt mgy ge passively exposed to an antigen, for
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invention ainmed at treating autoi nmune disorders it is
not recomended that the CpG i nmunostinul atory

W@biogosissd eot i des be admini stered with self ane¢hE®P5/037731
particularly those that are the targets of the
aut oi nmune di sorder. In other instances, the CpG
i mmunosti mul atory ol i gonucl eoti des may be delivered
with | ow doses of self-antigens. A nunber of aninal
studi es have denonstrated t+t&t- nmucosal adninistration
of | ow doses of antigen can result in a state of

instanvetey dntpyosfesioorigi pehesea into the bddyr @rbyahd ddedomednt wla tumor

chani.sm ears.to be a cytoki ne-nedi ated i mmune
el BEPATTE BN PRURAROTTlS ST do 2 pr edom nant Ly Th2

and THa3ndthe® in V\;Il-'gﬁf Dser nat_dlely %§p&€§ € adl. Qﬁlg@ﬁtchﬁ/ Be

suppr essi on W t ow dose anti gen del Ivery can al so
paﬁwpgﬂefsbpmﬂeumrenmmf administratenpuiibe Cpﬁygmm@etnmulatory

Ohgﬂlglvpc CO%%ST ﬁ éh]ﬂgf:aﬁ?ﬁj ﬁa gl.{bg%g g.ilgsq{ rtacfevgl)glgﬁt&learc%ﬁéerio? an lI%eCtIOU.S
dlgea@umh@mergaé bihdsttirh&icaBshodbd; theibiRNEAY bS HRRIBRSehe CpG
_involves the secretion of Thlcounter- regulatory,
m@wsﬁté@gl@m glignaugslestidgon feegulpe dpsie miien Skl isdredtest, ie.,
duﬂﬁg ﬁP&J 2 5}’ aﬁ’é}%xé@uirg%t ao&fnggscaﬁglﬁ% Eg A ai% 1t oﬂally the CpG
n an I'geNn-specific of antigenno
1mrramnﬁrmulaf6®jr elignaeleotide mag e hemeiisteied t@lﬁ“ﬁ'@blér@ bébﬁﬁfhey @avel
%Cf qhe non. | ndeed ral tolerance has been
TEigRIRAS WhETS ey prec £isk AT SErOSWe i MEstioss ageity kikgvyise the
s ﬁﬁxﬁﬁﬁ tllrﬁhlfiﬂfyr@ g?nh(ﬁ&gtﬂﬁ'lﬂ  HEXREN| IR R softd P BN Bins at
encephal onyel i tis , expérinmental autoi nmune
rlskwﬁsxptsmeao diewirfre tointagpemsyistediic edmacaedal iniisng 1€spYnse to the

n sul i n-.depe t diab mellitus. In these
anﬁ%?iw ﬂP&E}%ﬂéﬁX}&%&giﬁpr essi on of autoi mmune
di S%?ﬁqtig%n@§ ﬁ%‘ m&ﬂ i ﬁlme@umhﬁébw afgewlaﬁ@aﬁﬁﬁﬁhﬁé c
hunoral and cellul ar responses froma to Th2/ Th3

respesjFons@igeheinchderhut am nat Buited td erlescell axtrattodrotgins,

nduc ant, gen,_ non ci fi,c innate e actlyati,on
poly R B le e 5P AR ERES i difep ANRE chiPREs. BRkt ey aitn-
pepd@irhite oSpéhy saxoheast hitldhtiohyleohleg@malllesltdulaslipifibe
termantigen non-specific innate i mune acti vati on as

glypobipidretashahydetes; sirgsss pmbvisdexiragts and wtlpﬂh%m&rmqn@s such as
pa&%{ﬂ&r ar td%%r%flgﬁl %teeﬂflg}lﬁ%f p? S?g‘l?c(fu%% %‘é‘ﬁn.otla]% e which is

VAL O ne ce
redogaized dp arespiamunesystemantheg@fordigle pﬂm@@fm ifchsleiban a@mot
sone conbi nation of these cells. ﬁ broad spectrum
(S

limifed, tg canfes aptgeenpaicrq iRl antigens) axllergensnduced because
the A pyeREafkiflkchSs ﬁ§ HePeiREdd ¥fn nﬁc}%ﬁ‘ﬂ] A, a@ﬁ? gIR deR ‘igrétﬁm

respond to any |nva i ng conpound or m croofgani sm T
asgoelates] with adtmbaaresaheer bell sypdaviefand athish is rcapm)bb efabwsdingan

oS SR R LA L St
coRRRVET MUAR(BSolLANE CRASer aﬁﬁgen%% b@'ﬁ}é@%ﬁ'ff'ﬂﬁh @51{%613’ cells either

ol igonucleotides may be directly adm nistered to
byqutgasios carderﬁeqra@e ofieamiceri eslleyrfodexamplerds dasaribod nmﬁ.?oltrfenaet al.,

N

tedhinblog§ Cordby deaitivoalhtheds oflntRredtiiioknd) AWkiidert aﬂmg@lﬁs include but are
encapsul ated wiithin) a targeting nmeans (e.qg.

nopmied feantiggns thakae tecombinangh exprgsserngn b}mmumewg pogion of, or
a W9 RIm&%r candeX @ g@éheﬁltﬁgnyééﬁl 1eiSol 284 gr prepared recombinantly or by

any other means known in the art.
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del i very conpl exes include nucleic acids associ at ed
wth a sterol (e.g. cholesterol), a' lipid (e.g. a
W@ 2006085464 | i pi d, virosone or |iposone), or a tRCTHES2005/037731
cell specific binding agent (e.g. a |igand recognized
by target cell specific receptor). Preferred conpl exes
may be sufficiently stable in vivo to prevent
significant uncoupling prior_to internalization by the
target cell. However, the codpl ex can be cleavable
under appropriate conditions within the cell so that
t he Pomlgohla&tréig@n deused hewdie ismcnitigernof améqro@ﬂganismmmcludes

o B B B S Sy LY e

midRedanbatas Wae a%xﬂamume%tahwﬂagﬁleﬁm oP ue@mw@é @rfdodend also
and/or the antigen and/or other therapeutics may be

syaibehigeoppnauads whisherg isegtical forsdmilpieto matupalfrpispoorganism antigens
ol B SAL ISV SPTHEby HIRMOblof AcolBd 6 e

to ahb@ed ust®otdadnt afties if i0iddnecsamttiniurReespoasy thuaioral and/or
ci ent to realize a desired b| o] ogi c effect. For

ce]iuf N q> a nafélﬁa élflp]@@fgapésna%l&%l §f1c ar@fgg)s are used routmely in the art
anll BFHPOP ki STl 7 B0% Ald-SARYCAAPE! @AM NI stered with an

antigen for inducing nuc imunity is that anount
nec &iﬁacryn subseatislly pureicdes ellscﬂolnmem reffers tgA pomypepsqlﬂ)whﬂzh is

0 ahn.a n on e eto e antil gen wher e
subSiaAl e 7 Pl PRLD Sptdsrentbay et ol ma i B i it
is hitBtal1g ABRLatdAC ARRSHINYedlif {I5PHE Canl HRHE V/ﬁ‘bl%r'ﬁéﬁferl@lf pdigfeptides
I N response to an antl en upon exposure to

usmgtsita@éarcd iedmijuse ﬁon/nrvﬂqlnt veificetierhi ubst@wfd@opmep@lmeptlde

various_ act.ive un
wi oftgﬂ thez gléltggorg% gﬁ{é'?{ld Y ap%?nehe?vcmg ng;’F?nl‘Srgamlgg ggl qn the case of
paﬁia(ll@\gaydoaﬁlhﬂedﬁow%ypﬁﬁde@ Bt tHoel Mlav\ﬁa\@h‘kveréleétﬁf tddonefthere may be
adverse side-effects and preferred node

seyaInh hands pae pemrredysingfobecrlamide ggh ;b}lbfélﬁfiecvwélr form a distinctive

5N 0L TR RO A0 R AR o

demlﬂedlbyf agfih@drinieal mitia sad s&dmenqwhhly@ml &}th&upp@m‘f antigens not
ective anount for any par tion

engeged ia{ra)m@é%%%ﬁi NECIRSIEh @R p?laaftcaﬁagﬁéé: ) 159%@@5@6?108 etc are
inQRR #9R theiDehidneat ed, the particular CpG

I mrunost 1 nul at ory ollgonucleotlde bei ng adm ni st ered
t he Bieadigohudléveidss bf thetinvention inay dewdministertl to heubject with an

o iR S BB o e
oc@@&ﬁlg &4 bRth RGO PHUAS ShidRuUk @ilﬁblé SAkiap ue Leetitide 1nfect1ous

/or antigen and/or other therapeutic %gnt w t hout )
mmmmsmm ﬂfhg tupelefeansiapisrobialragant usaful Suiop@ng talbs elsve@flon will

escribed. herein
bR G PR aERgopagisry Bkl TR BlrelRge sk or
be@@hlrxgdﬂfeeﬂe&t @il itrobidll 2Bntd SRENE big aRkMmot HthiRARS hedbh@eial
coul iven daily, weekly, or nonthly and any ot her

aggpe. ARt dra @gqvés eRdTengsb pgeEhandNBficparssiiccagenty. Mjgaseaguch as
111 44 Y 56 3%
aﬁ% rlﬁ!lf%?tg{era gﬁtes anar}gi%teﬁlafﬁg Tt Lgithllxqre{[m ‘Iﬁﬁﬁ dboﬂg%l %en

“ahid-phrasitic agemth aﬁd “pa&aatﬂcmiem lstve a\tdllem&bhdnadgnmmdo tdags of

art. Mre ty cal ne stimulapt doses
or&gﬁrge* <5fk9&ﬁa atrgng gredsfi a@&rﬁi RPCR4PYEn SrisHY aRbsgacterial
agb¥R kAP ¥hibitPaBreti ahdr{Ecluéﬁé irﬁlb?cﬁicg ﬁﬁ%ll‘ﬁ@@%ﬂey (s]ynthetlc or natural

adm ni strations. Subject doses of e conpounds
codgmundskimdlﬂgemmllmr fooctiyar énttibicgics eiellowengledudar wéight molecules

Wlﬁglg E% Wlll gg gqcchrqgaﬁg me a%t l%e %y c@ﬁsc Isrléhcasl nr{glrjoorgamsms In
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conpounds are delivered wth an antigen but not
anot her therapeutic agent are typically 5 to 10, 000

wao 2oved3faBgher than the effective nucosal dose POT/US2005/037731
vacci ne adj uvant or imune stinulant applications, and
nore typically 10 to 1,000 tinmes higher, and nost
typically 20 to 100 tinmes higher. Doses of the
compounds descri bed herein for parenteral delivery for
the purpose of inducing an itiate inmune response or
for increasing ADCC or for inducing an antige

gegg@b |anﬁ11@1ot1¢ﬁmt¢gfereemﬂ@ pseonmere hagterigh{gnetions or structures Wthh are

ohTRRESH IR SRS SR TP 1l e

cafi pe @do@dtéclﬁﬁm%’tdréﬂ%ﬁrc\é@ bt Snisesiz¥® aﬁcﬁhﬂeylsétanﬂﬁ kﬁl[lﬁgfbr inhibiting
about 0.1 to 10 per adm ni stration,

vigeese n%llilth@lfkgﬁl qg@étsapepmeéé@ ireet sepentigiah @Jn@ak/l@fﬁcaanq gp, well as
o
onfSEL s 1 PR Y B, P BB B R i

papusitpses range from about 10 ng to 5 ng per
adm |strat|on and, nost typically from abaut, 100
XAgPIGH QfRng-paragitic pgenfs Alsosfested B as H@ra%%‘%‘lﬁ?gﬁ@r
huﬂ{anvéﬁﬁhﬁlsfi‘%n 1ncll1@e B& e ﬁmﬁgﬁé@t@tﬁbenaé’é@é’ @hphotericin B,

parenteral doses for these purposes may bé used In a
benzmdezodd, bihioonol] OhloAQuiterEEC], khighmuitehosphate, Eypdanasrcm

oGP ERS sl et Ao B eCRI DG Ao s glidaone

glhddchHRbldY, BRSBAMRMINE ei@id&{lﬁ’[’fﬁlaﬂbﬂ@écuﬁﬁnﬂéﬂ)e‘hdaﬂle mefloquine,
t her apeutl cal ly effective dose can al so det er m ned

méglomiteantimoniaia medﬁrsmo; meutrg@mte; @gwrué@om pistosaande.

en tested.in h mans I been
iR Bt it RS R G e B ad el Rirk e
prEX fihAdid], d@hﬁadu@{e FHOSPHERE @k@iaﬁﬁ,l pyi@itel\/palnoaﬁe,, peti@bthasmine-
ot her adjuvants, e.g il LT and ot her antlgens for

sulfae@nwgwaﬁnﬁmam@ssu falgriae, qwirassnedl-LyBiipipe silfaie) quitidine

o BSER P l a  ThE BB ERAESGoAE wai,

tetmdye]mey dokydybkne dhihiingbavie dmmdmpka;ﬂndnetbﬁdpnﬁi-suh@lﬁeﬁﬂemazole
ose to achi eve xi.mal efficacy based.on the ne%hods

S PAISBB B L HACTL IR PP RIS DL MRIMAURR MG i n
the %ﬁba’c&n‘ﬁ@%enﬁ‘é"l&l‘i‘ bPinhitt ﬁ@%ﬁhﬁh'o& Ifg%tigh of B&ter%ah A large

ordinarily ski artisan. fornul ati ons of
class wé atitmwteainkbagedisiin ugiteoted. |Pmtqdvhmcn;a\mgh amedffeytlve for killing or

i R e PRCE bl ioan or oat gy hifgtcs. Other

typesf drahiipatiagas b&do%ﬁﬁ?%bﬁwagaﬁ@mtbh&bﬁa 6 IhE IcRISS gram-
adj uvants, and opti onal ot her therapeutic

posiiye eod igeam-vegative. I!rb@seutyipqswé raaplyloh@mar@rqf@md tpeasaaowtspectrum

o OB AR BB ARAEL S P aoo

andhi®t BbAiSR B! 8Pk dﬁbatctbriah@rede&h’é&‘tb s3lithR€®spebir@m antibiotics.
mucosal, system c. Adm nistering the pharnmaceuti cal

A@&aﬁ@@a{ FgSAtsHLe @qq@etpn@scéqwl fied\pasad; cgﬁthﬁﬁyn@@ry mode of action. In
geﬁ&%? 'Qﬂ{lbascg garl Qgen %11 9&“5515 thﬁﬂ]ﬁ)r.f, KLl h%ﬂl ang inhibitors,

I’'san rou es o m ni stration inc
prbiein ymehesistinhibiters,athcledc avidbynthesisntfenalonal inhibitors, and
i ntramuscul.ar, intranasal, sublingual, intratr acheal
COTHISHFIYE f”g’ﬂoloé%ul ar, vaginal, and rectal. For oral

adm ﬁlﬂlfﬁt&l?éfﬁs arb QSm%QMW@h tevEint infoPfn of cells by viruses or

i mmunosti mufatory ol i gonucl eotides, antigens and ot her
replicatiap efitheovimg evithey) theanllbd héwsraneate Gwee adiiviyal ldyugs than

antibacterial drugs because the process of viral replication is so closely related to DNA
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conbi ning the active conpound(s) wth pharmaceutically
acceptable carriers well known in the art. Such
W@ 2006/18%434 enabl e t he conpounds of the inventi oPCT/OS1965/037731
formul ated as tablets, pills, dragees, capsules,
l'iquids, gels, syrups, slurries, suspensions and the
like, for oral ingestion by a subject to be treated.
Phar maceuti cal preparations for oral use can be
obt ai ned as solid excipienfﬁsdptionally grinding a
resulting m xture, and processing them xture of )
repdicatinn withinghe bost seldlithej nonispedifie agtivtal pggaiswouldsoften be toxic to

esjred, to obtajn tabl.ets,ar - . SuUqts
b iy 0 Rl A0 e AP LR o
bldcREd HinRibited bl aa8vird AgENSs EThevasAEEDinclude, atactirhémlof the virus to
cel l ul ose preparations such as, for exanple, nai ie
theshast el (imyramoglobalin pr bipdiag peptifesh UnpRiting of g‘%ea‘%ﬁ, e.g.
i ' 1 C Y ) e | |' : . :

arr%g{ ra%l)% &ngtbﬂg%léréf‘%%sﬁagltgp loa P};félg}{kls\lgx déeiﬁfnlﬁéﬁeron), replication of viral
RNA D ONATES. iy uckotidd asdoguasid maturpiadnyafi neyw yiyusrwblethsfe g. protease

~(PVP). If_ desired i sin rating agents may be added,
1n1§b1<§9¥5)a_§n‘_i h‘é‘iﬁ?%é%dllefq‘?% tg%rvwﬁ-n& gyr roli dgne, agar ,
or N&Ué&iﬁa%{féldg% s afe Saketit '3@1&1?9&11@ WeiclRre SRAIlATD nucleotides,

al gi nat e. onall'y the oral fornulations may al so be
buf ohivhllavedn invospldtner gmobodlfdepsyritiose or EbSA greip. Once the

A i WA RTAr G RO B R g phosphac
fofm it WhIRh 2bSgetds RitBmdtmaasREstilley foBinebrpofeioalmeahe viral DNA or

conponent or components. The conponent or conponents
RMay Onee theetmipbedphgterfoan pf g ngeleptidg anglogue asempq,@pgﬁtedlf into the

t he derjvati. .S .efficaci . d . 0 '
eyl d S e Pl IR Al ieh 8 PR Slrase
ant @RS chaieteABingfion. L udlbgtide anplopadstineinde dut &einbsBinfted to,

where said noiety permits (a) inhibitiop of .
acpelovis Ghspd ifer the HEAtPISP! IICARSS SITAPISX VHES B’P‘&S‘H“@F?‘é%ﬁ?r virus),

{ i ' i exiok88dihg, AtaQirin (useful
R e
foE tRpRadS of redpirmoryenyaeitinhvicus),clid@ixymosine ndidéaxyeyialine,

.body, Exanples of such noieties include: polyethylene

Zl‘é‘r‘@é&%@%‘%@b’%@?@» BRiqumR, andresiainath g por opyl ene
gl ygﬁ%i in eF&f&)é'ir@fﬁMlkin&exkfhi'éh QfSsecRedt HydirusAfasedylls as well as

al c pol yvi nyl” pyrrolidone and pol'yproline. )
imAhureheils k ThaderBavisiunditduby bisding e epepifloreqpien 2 sells adjacent

BB o GPEHTSP P W o RRRRTA AR OB on oy e
viNR VTR [?-‘ﬁ{tel%ron 1R82ndule tfRpresBoRGN EMss 4 adBE1abSH.MHC

her polymers that could be used are poly-1, 3-
mdicoxle$ almﬂleautfapmbﬁdnch&d@em,m?&uﬁimén im@qsgg A
by fabcbry o cha BB st ROS Bl B forms
al ik 1Bt 19§Eetdﬁgxl §25€aR% BECHhGAc RLOMRA!B add € #Bldn. At the

enum the jejunum or the ileum,
d@ngdshehibla ngpeeffectiesfar neti-vidakthetapy | isterierons hevesevetgepide effects

avai l.abl e formul ati o which will not dissolve in the
S%ﬁé‘ﬁé‘b"ﬁ?’ W@?ISWW‘“?WF@E‘E%% the material in the duodenum
or ehsgwhal §%én'% {sReu1 iR ShveAton BicRidabbie not limiteekease
e

wll avoid t del eterious effects of the stonach o
inemuiioghobrdin, anedrtagine, iytenferons apeleptidss angjpgues, and protease inhibitors.

ol i.gonucl eoti de..or._by. rel,ease - bi ol pgi [ .
SR e otar gl e BHE SR Rher T B RRRERha Agyelovir
ABSelbiir Bh&iuht UeREdvg Alovieligy Bevitdebt Sedssx;iAmaresdis¢ ance

a coating inperneable to at, |east pH 5.0 . s eése tial.

H 3
Hesteogplosige:ohranptin;dvildons fisyitdine Mesylatg AuridmesCiaeiavin, e
used as enteric coatings

@liigengyesentation for
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are cellul ose acetate trinellitate (CAT),

hydr oxypr opyl net hyl cel | ul ose pht hal ate (HPMCP), HPMCP
wWGNIcHBPNMEP 55, pol yvinyl acetate phthal ate (PVRE/PS2005/037731

Eudragit L30D, Aquateric, cellul ose acetate phthal ate

(CAP), Eudragit L, Eudragit S, and Shellac. These

coatings may be used as mxed firnms. A coating or

m xture of coatings can al sg be used on tablets, which

are not intended for protectﬁdn agai nst the stonach

This can include sugar coatings, or coatings which

Cipeaidylliiee Cytatabine Bydroehlotide; Siedavinine Magdaik; eSOV,

D1§§noaf|n§t]i)ﬁf8§a§ggﬁéc?)%ﬁme tn%%ﬁrele é}:‘?r*vg‘f)x%é @alaw%crlm%e’ P‘a}ﬁ%{l}{e

Hyzieddhl @Rl aFiabit£oned; [Fidieydihe Fb%ﬁﬂateTF&cﬁﬂle{‘ SodtaineF bﬁbnfﬁ!fSodlum
cachets could be thick starch or ot her edi bl e paper.

Gapgiclgyity Cencirleyismgeuim;iderstdine fethoxal Lamipyidige; Lobucavir;
L e e B S e e e
Rlﬂiuhﬂadrna HyﬂtddhlcﬁicbﬁSaqmmdvﬁ Mesyhatef SogmamadlmHydrophilohéd: s

I he f
Somsudnresteipbi: SEvadne. AT By iR HE o R gs alhsgloyr
H@g ﬁ;]ndel Valldoing W&rﬁﬁﬁ@‘i"h g%; VidBMEe SSitR P Blshate;

erapeuti c coul d be prepared by conpr essi on.
Vitolimoe afelsitahinct; Zidavodinagandg@nyisoxmeyg. al | be i ncl uded.

F | th [ | [ f . .
(suchEERgs aeeS abis B 16 B8 LeaePE el syl of biSetiyq fonsi.
AdtIRMhI fg%ﬂ@ rarecs‘bﬂie@i'n{é@ ¢1244itiBd By atidlbdbaBishi GCHe6ibn. sé)!tﬁé] anti-

as a re ri ger at ed beverage cont ai ni ng col orants and
fugaheganitniynetiorasseell oredl ink 1tdrs4 ytighibitinigralnenss synthase. These

of t t.hera eLﬂl terj.al

inchit B, pif Fal RS B e B! et DR b fomctiop by
defabilizing Imendbrh@Cinspeity. aNhesd ilgde] Bit06 8ot losttdddoomenidazoles,

sucrose, nodified dextrans and starch. Certain
su@fn@sr@atﬁmtazglﬁt testapenzolse flapangzele. iseepageles qtpcanazole, miconazole,

cal [

anf YRR R IR URS AR it BIRRN! 4D SR RARS0E
prﬁﬂﬂn&tﬁﬁl,ﬂSK&Q@ traatafibt nd Bedana finS TOtHx aﬂﬁ@mgaEmgnmmﬁuﬁeimn by

and Avicell. Disinte nts na be inclu in the
breaking doyyn etinfe.g. r?éllt%fl%é%é’ﬁ élEani OSURPEFSSHOR gquocr%%ge

for fqpé%ﬁgh@étﬁn&as@ él?go‘ﬂh b&icreg e&ﬁ s cérﬁ&he@emﬁt&he@r e

not TMimted to starch, |nc udi ng the commerci al
thetasiutic egersn suchas edjuyants taedhpcEaphaieaisspadeds. FhestrG ch

N AT R T TR

Snﬁ@l%neoﬁsqy or &@ﬁ&ﬁiﬁl’lge toivdn 168 bihidl Afapetiad &g’eﬁ‘cs 20 0MgRiAed
bentonite ma e used. Another form of the

sindiléanetedy shtrwalab@ administersd inlesawaor sanatieiamaliyiens, but are
[ es. Powder e ung S i_nt nd
adggn {éﬁeélealt € Sﬁla’leqH‘g% egﬁtilulﬂ nt§ Eeu‘u% \%gﬁtg agé %%{r%ﬁﬁgeﬁ% as

se@@skiall <R YRe @hothERGRICHIH UFGAhﬁmﬁioﬁtuaﬁlad)rﬁi pilgbileotide, when
sodiumsalt are also useful as disjntegrants. Bi nders

therpdmindstighiag of the W&e@ thesepepie pagiis anddhe (ot ImppgrosHaplatgy
oGRS DR AL Al AR TSR i AT b

adgehifrition dthee $om!pohmd:kanail5elbdﬁz}/h1atteti dfurhingtes pMI)mayetieniphger.
Il ul ose, (EC) an rboxynme | cellul ose . o
OeY eraig wmgpwéw.’mgﬁéb B! i ey AR 6&5/?%@%&11%0%&
zmﬁg%kuggse (HPMC) coul d both be used in alcoholic

utrons to granul ate the therapeutic. _
The compositions of the invention may also be administered with non-nucleic

acid adjuvants. A non-nucleic acid adjuvant is any molecule or compound except for the
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An anti-frictional agent may be included in the

formul ati on of the therapeutic to prevent sticking
walewoengs4she fornmul ati on process. Lubricants napCheswe®a7731

as a |ayer between the therapeutic and the die wall,

and these can include but are not limted to; stearic

acid including its nmagnesium and cal cium salts,

pol yt etraf | uor oet hyl ene (PTF liquid paraffin,

veget abl e oils and waxes. ubl e lubricants may al so

be used such as sodium | auryl sul fate, magnesi um
CrGimpunesyiinfgatery (pitgoymlb@nd@ﬁ dessripedherei which oasstimulate the

huffREAMURE RIS EERBASY SRR ARE a8y Rhts 3T, for

ulﬂwcbﬁgijﬁ%fﬁlh@ﬁ drédie @ﬂ@bd &ffet, dmih@ ke [sERGEMRB tad livhnte thnd
conpression m ght be added. The glidants may include

adgivanis khat crgate 2 gposdisat andstimudate hedmmynesy aem.
| f '
o FRRLATIA SRR, SRR 0 o gl g
adputestd. dishaa pretidushygbeag discovesed fha’cbcahtsgstaay: anﬂchumbeal immunity

anlonl det er u odi u .
aredﬁnéem VAR %Vﬁwﬂéﬁ afepmg OH f'o%ctyl;h E@ Plighnucleotides
mabed LRGN Rterbbin RRinMASh SrigERhs rﬁh&ﬂlﬂ ?%x}éﬁﬁd and coul d

i'ncl ude benzal koni um chl ori de or benzet hom um

chl dmngdme F¥ponbdssan olso o timtvicechbr mgmedntal ty tﬁeb@ﬂgmm:lstratlon or

t.hat coul d. be ude

cod R PR SR B S PA IS TRl gb BB SIS et 1997 Gissler

et &l QQQﬁtIWasaﬂ@ %N&lxl/@mlduﬁrb@ ah)ld9’¥bgﬁ‘rB1t7 Re-sEiARll AbryGhbdledifles
cerol nonostearate, polysorbate 40, 60,

(e a@d99§,u e ot ADYD) wich axeé*gz@rmmmmum@m o ose
l.
oHFRRFAIANY TR B BN SRR o SRR G RR D bt e or

soblbleqﬁ’bte‘vf&tandq)epﬂldela evhiell v es Biimal fegilatdry bEndnd- to picomolar
different ratios. Pharmaceutical preparations which

copgrtpEonssd veigh|sjtherimdgieorpiat A Pqﬂﬂ(’l@&lﬁ%ltﬂoéémﬁﬁ% dnqsfulate the
N 10?151 detivilRes g@ x4d1\§§ua§ Béﬁs anﬁ%ﬁg fewrgt%u{g%?s% rﬁédlate

atin an asticl zer, suc cero
1n1smcb0m&itetwa'ehﬁceﬂis giredtiyt arrda‘pg.l.lhte $>r@c&ssee cakfirgg psiactehlﬁ theésitiaeellular

d e ) th filler c¢h .as e
engrcfaraL E‘F?Ip §0§s>&)§%ﬁ mﬁéﬂ&/t&'ﬁ ayei i D Wfiéoélju Ia§ IL.-4, IL-

CIIQ L i a
5, H?g %L :7;2?2@ Q?nlligg?—tlg g[‘% 2% ggegﬁllocgf&fn%g%l‘la foges colon tlmulatmg

fadter (@(M0SR)e girannlosyts pe]mdg dtimnlasing tt‘aa:twre(G-CSE) uiﬁ;—:rfsmnh (@{IFN),
fatty oils, uid paraffin, or I|qU|d po f/lene
IF]dr%an@r HWO% ctop éﬁﬂFthéEﬁ Bi BeFs 1?961‘9 prad ;é%ﬂ igand
f .
al S(;ﬁ%%h% ﬁlzpléog{ gﬁ ?s% ds@ I?Jr%lﬁ éxﬁ%@?l ﬁﬂea Bation,

m crosp eres ave eenvvé i ned

activationend miaturAtion bOdemdtitie beln;s TherCyil ahmadsstitgatost i on
shoul d be n dpsages sui ble for such adm n| strati.on.

oliggruqlensidas hai e PSaRasIRER lity foepremefsost i suprval pdiffetegiation,
acﬁ‘!;ﬁloﬁl%ﬁ‘lﬂitultaﬁ% sf&enafmb ezgnges formul ated in

conventi onal manner. For adm nistration by i nhal ati on,
t he Qnﬁrpomndestmuﬂatusfeolgonmldmtr@s tiso tifmeegse asterdl kﬂler cell 1yt1c

ol SR SO0 LSS L EPEEa) A o
usig aacﬁ@ DidbiuaBstimyhioRy 61%11%1@0@& & cOHIbiBRbe vﬁih‘%ﬁﬁ%hﬁ@&y
di chl or odi f| uor onet hane,

Spwﬁg 1 frirarastInian tasgass suah s a dinsht ealbt Whemtheen® sninanestimulatory
| OXI abl e. S

ol s Blestt B Bl B iRy e Cariy B °

subject’s immune system is induced to kill the tumor cell. The antibodies useful in the

ADCC procedure include antibodies which interact with a cell in the body. Many such
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determ ned by providing a valve to deliver a netered
anount. Capsules and cartridges of e.g. gelatin for
W@ e®oi1854an i nhal er or insufflator may be for nmuPer/@82005/037731
contai ning a powder m x of the conmpound and a suitable
powder base such as | actose or starch. Al so
contenpl ated herein is pul nonary delivery of the
ol i gonucl eoti des (or derivatives thereof). The
ol i gonucl eotide is delivered®to the lungs of a mamma
whi |l e inhaling and traverses across the |ung
antitjoidiel epdcifiic foir oelhgat tardetyehalot bemh deiserdtzech in Giehast andepany are
of inhal ed, mol ecul es include Adjei et al., 1990,
COPREFHRTATRIlZAS- Research, 7:565-569; Adjei et al.
199 | k feobay 8l4b b Sdministered in
63: ?5%%??%%?@”%@32 gdtﬂg?,e) : Brlgﬁﬁet, et al., 1989,
conJonutioalwitf arCanticawas thekapy. Pheli-sersst Bgyapicsipeudpeancer
:143-146. (.endot hel i n-1): Huhbar N . »
medliF e g R PRAR TR EPssd o PG ity o B edicament
reféd |t@ﬁﬁ%érft¥7@§é1ﬁi)s ad@MibtBretto akubject¥89the purpokt biitredting esiancer.
84:1 145-1 146 (a-1-proteinase); Gswein et al , 1990,
As'ubed bein; Stsaatiog cayicePr ipelarlesprevanting desisygloratentyh e eim

n. Respi rat.or i al b
R
In 8thes ash888, thd carlcormsdicamdtGs BiRisBet8Bto(d nitbject e sk of dameloping

tunmor necrosis factor alpha% g d ?Iatz et aI.,VU..S.t of
a cpraqes it the purposeof TeSeighg Rigk 8 _5?‘@ BRI CaRGey VAP PeS
mé ?ﬁ%&%ﬂs‘fo gg}egﬂgen? Bl £RBPR8 hEdcPBed BéreRU R BRI purpose of this

ge Ivery o rugs for systemc effect is described in
spddiffeatiBat @nterdediGarddnts 46 0lasdiBelieclSaoteomipstitiq 9gent995
. to Wng et al. Contenplated for use.in the,pract.i f
impGIFFPERS AH5TEr BEo, e MG rEaRL e Dol dggonse

I'cé
mdlggigned for pul monary delivery of therapeutic

proJUCts, including butnot |limted to nebulizers,

et dn ede dmbediineht it eanceamoedieampat is sghematikerapgufic ggent selected

which are fam.iafp t hose _skill.ed i : : }
frog i e 0 ek 6 we ol o o R o) R ot Bn-sugar
copdidifbtiRofoethyli@oddueek | = Hudtbuttabil smitometihi @ blaneycite

U travent nebulizer, manufactured by Mallinckyodt, .
doewbiciislacarbaies, iwobsEiEy ine, eI 1t Ao YRUBBICHS gpimustaine and

f act ical A
po Bl LB RAD Rl N LTt e Rl o
trdﬁ@ﬂékbﬁéﬁﬂﬂﬁilﬁﬂ, by %smr/]w@slsmze?*éamm 87[[ndm¢tg>:]0é,l ®aniolec, CI-994,
North Carolina; and the in er. r. i nhal er,
WG@A@YWHMW@%@(@%{% \};?SBQQI?@)%%@BS sachusetts.
NG r8%$4iﬁ8>¥d@%ﬁe,g\ﬁ&%&&Bﬁaﬁﬁn,tﬁe&irﬂéstit,%mﬁoalaC@ms56, CS-682, 9-
SU|fa e'for the p I

I spensi ng of ol i gonucl eoti de (or
AJEATB340,\60343By iceHVIXy 7100 ¥0h 85 HZRN 141 151641 QI 6P8i TA

h f [ '
o Betios BB PR, BT PO IR, AP o
Db 590%%@'3 1Aips YRt BOKAH U KIS FVaRdbiel, Sehdshenstrosin derivative,
I n therapy.” Al so, the use of |iposones, m crocapsul es

Tanodul/Temepiiemide, Evarst/dippsomat doxsirakiskn, Yewiaxepdlaciijayel

of .carrie .S nt enpl.at ed. ical .y i fii .
T LK RS R, i U GO L i st
offTHdial sEnD7daneNiN MR 1278/Flapeirtdbol, G5 & €174)/EGFR, CP-609
nodi fication or the type of device enpl

Qyed, .
(T88YRoaSanmicogrneduhibiien, BMS 8%@/%&91@%6@@@&@%?{%&%
jet.or ultra L Co M- i ' .
Bl e bRt SO P S b o cvamisale,
Cabhpabaiinbedar, TuvdegRafitrexed, Leustatin/Cladribine, Paxex/Paclitaxel,

Doxil/liposomal doxorubicin, Caelyx/liposomal doxorubicin, Fludara/Fludarabine,
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bi ol ogi cal |y active oligonucl eotide per niL of

solution. The fornulation may al so include a buffer
wa@naea3wB4spl e sugar (e.g. , for oligonucl eoti deCT/US2005/037731

stabilization and regul ati on of osnotic pressure). The

nebul i zer formul ati on may al so contain a surfactant,

to reduce or prevent surface induced aggregati on of

t he ol i gonucl eoti de caused by atom zation of the

solution in formng the aerosol. Fornmulations for use

with a netered-dose inhaler device will generall

Phewmasrbisia/ Bpitibivesy DGyt &b KRl 706h% BisNaphighvaide, LU
' nucl eo . | n t aid
10%&321901%1 tﬁlélc?aéj‘?’(’?‘i’r‘ﬁ%%ga?ogé?fuglﬁ%lp %ﬁlzg}/é {ncWal;lHe it?
0423yMnenhéd) 'V 1me} leding |se£i§pCDKe!ChnﬁC(EDKB Inﬁublltb’r@ @ERP $thibitors,
as a chI or of | ugr ocar bonqu%%dr ochl or of | uor ocar bon, a

DAoL sitgeryidersMewex/d c XHBOR/ Tepipepida; ng
St e

TakotbyelD@ectedct, piddrag ofglrmire, arafineside) ilasdricokisalbd) aiitessbureas,
itable surfactants i nclude sgrbl tan trial eaite and

all@g%rglgwgew Ak as epelphelatang crglprapsphapide, dapigpslyistiymide,
A ?].‘fag %%E@%sﬁ%abﬁf%blaﬁﬂsdﬁfoﬂh?oﬂe@?‘ca%lﬂerﬂm %&%ﬁ&%&cm

er ‘'device w!l| conprise a fine divid
Dauovnibicic Hel i stiamysiie pjospledte sidiae, Eﬂogom(‘éﬂ’wmﬁ logeridine,

o LB PRt e A e TGP R i, B S
Int%ff@roﬁ%@@Qa fA1828, TRu grﬁ)\ﬂde Qeetfte QLHR@1&&S§1%°&&W NRIEPE),

of the fornulation. The ol |?onuc eoti de oul d nost

Loawhsting é@@&%l Me@éorsﬂ)@pameﬂc isegan ravdtards Mecmtopurineailesna,
MBS DB et R PR P rsishic

Stﬁﬁ’[dztd@ihyl“ dn@othéﬁ citk®¢, athidgtiagine NBlsiatepaleV mbﬁﬁt)(nd)s‘ulfate Amsacrine
armaceutical conposition_of the present _invention is

H%W@@A@?ﬁ%‘lha? &rthrmsﬂm diaxppsthylmelpgipe EREM)ateaigukin 2,

Mﬁ(fﬁ%en o) l{%e b oo %%r%qﬂig%ﬁ%mg? ?%FMGBG)’ Pentostatin

(Z’aldnxywﬁdrﬁiybmg], Selneustihe (agayitCENpF plerdposide (Vid-260ard Vindesine
i ut the neces for. deposition of Ihe uct. in

d
sulfie: Py oL T ADI pient Bie e mdarrrat b TRyl JRyghother
en{ QR Senittdbaflt th @ic e @Yscc{ QAR of %beopﬁlﬁﬂl gachtaxel

mnistration, a use device is a smafl
bot tIh mmthexvmnbmﬂlmemtethe rceniced madlcameayl@ranumnamo‘émmdund agent
i ment, the.net d,. dos
selPEa T i Eroptnshasuts pER Pl Herdeplf Qiafiet Vaossy, IDEC-

YZEB/ gE@zo 298] Ohdin SWIART m@HbMRNGEtefomslx \BixW e LDP-03,
whi’ch chanmber has an aperture di mensi oned to

lorztér WHOK 228, MM-&&;M&X 22&%0&368%\”&% 1ok MERY', dergnazyMDX-

22 b CME Pidlfract, NovpMAD-
Mr %ﬂ% ﬁ pP"ttE% ar?r;gc utt’l caf

GZL, qm&rﬂﬁdm Hf GNIQSD fEMﬁDwzﬂ)OW E@tﬂpﬁﬁ&d’e nCMéS )= Il\fId)ﬁbpharm-C
enbodi nment , the chamber is a Bs on arrangenent

4Edeiareab e o8 obESs prliFYKa?.dYIDAbR 60, WA&%&M@E\WDUW Ab,
Sl\gAﬁsftABL%%g%eozﬁlﬁ%hl IE8n aperture or opening

nmensioned 1o aerosolize an aerosol fornul ation by
f or M.ddjtienadlyy thy nvdtienls o tiecinechtiontase mpsmdedtp ¢embrasaithkluge of

f d the t f the bott the t
ey e T 0t Bl s b APeE aityne R g Shauzfory
oli%gﬁ&ﬁ&ﬁﬁ% OAs & fekéiﬁﬁ Wﬁ&g‘aﬂﬁr%bﬁﬁ% 1180 CBG ibBuRRERSRory

rrmul ation. Preferably,
oligonucleotides may be administered w1th both a chemotherapeutic agent and an

immunotherapeutic agent. Alternatively, the cancer medicament may embrace an
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nasal inhaler will provide a netered anmount of the
aerosol formulation, for adm nistration of a neasured
waoelowe/18§434 he drug. The conpounds, when it is deCT/D&WN®037731
to deliver themsystemcally, may be fornul ated for
parenteral adm nistration by injection, e.g., by bolus
i njection or continuous infusion. Fornulations for
i njection may be presented ig unit dosage form e.g.,
in anmpoules or in nmulti-dose %bntainers, with an added
_preservative. The conpositions may take such forns as
inyoeprshesppavsic agentand 8s8ncst vassines pomehamptherppeusic agerdond a cancer
vehi c| es Ln_ f.or myl .
vl eoraohs R S R D R RO NS B vaceine
alPhahinbeasd tecale subfetiifoatieguspdse bf pastiiyt £subliect having a cancer or at
~adm ni stration include aqueous sol utions of the active
rgoMssuRleRINgR GREEYTr - sol ubl e form Additional |y,
susp : : - @S
apor T IR GG ERSWAR PR TRUREAC TR, B ERALA Vi
inhmmephérhpeutis aperen tichas nwabclohalsntibodiasis ablt toyinaedss long-term
such as sesane oil, or, synthetic fatty.acjd.esters
sgyiRl Goughpyrge f eghnismsnofuding ieblficdht eybgpcegagl of ADCC
i , .
T el i A S e
leasls s @Hé uhyaarckokigesiipnl used il edndsiraticowith minpclonal antibodies

dextran. tionally, the suspension. s l.so cant ain
sefth outpihicedba it ol g DoRG I A EHIN Erilog e
sol ulkhikdyhREin! A€ 1GRRPEMRES adtReR? bW thRbr hitBsen” are used

preparation of highly concentrated sol utions.
inddrtlemgedtily & sefertth entigens whichomp diffedentiatly elpressed hyweteger cells

formjfor. constituti.on with a suitabl icle, . .e. g. :
i ] PO Guatoirodif i I Fesd B P kSl Tt antens
wHERY c8h petcRBallyPstiitihial @fpirntefibfh-spécifi@dhi@he responses. Some of
conposi tions such as suppositories or retention

thepreandigensarg encasisd althebglyneloipeessnily exbresiggpby petsra) cells. These
h t i | -
e e T e

nGRAD el Shodayhashiz@expesdedronlyl atcetlainstageslepdifferentiation and those
reparation. Such | ong acting fornulations naggge
6‘6 cancer

| th%barﬁﬁwap@allwme%seiiﬁ a8 cgiryands red tofal gRtigdssh

ang?%te;ig LRl e?lc&&e(arbaﬁﬁm &ldRr g@ne‘g,@&cﬁ 0 Bnéd?geg y(@.%g, ﬁggfigé@ras

or ion exchange resin§, or as sparin
onteigend)} suppsessdr@enex@nm | eytadsS8),Speon poltsins wisulbihg fioal infernal

The pharpaceutical c ositions also may conpris
AlE SR < enoa gl tgoBReRse Aot @ncs ApEioaR e sncoded by

vk EsicRs FHRE c&AEA bE RN L an@ N AhRd:S/ihk&d, ude but
are not limted to cal cium carbonate, cal cium

phosfThaCpG mamiumstmelatey oligenulatidss are alsonisefykfor treating and

derivatives, gelatin, d. pol rs such .as . . .
PiSPRE AN R e, APPIBHE Toc i 1958 gt djpeases in which a
sijet R At AR Hich tRRAWAE hedt tisQiedt iffticl iffm@eaFRl®: T cells are

aqueous or saline solutions for inhalation,

aptoreagiévectepadoganeds seifraptif¢scadedusecdsatragiiopridissue. Thus an

. m ic.oold i-cl ' dn.li
i T RS 18P PR iRt SR Btides, RARATESs s,
astidens. AlitciminBthe didetsed irkhalebuo bjeant litmitebi€o Senaiatiearthritis,

into the skin. The pharmaceutical conpositions_also.
Crofut udieeage anulfinle, sclseanife pstenis nus 1Y theaaledrs{ §HFE eutoimmune

encephalomyelitis, myasthenia gravis (MG), Hashimoto’s thyroiditis, Goodpasture’s
syndrome, pemphigus (e.g., pemphigus vulgaris), Grave’s disease, autoimmune

hemolytic anemia, autoimmune thrombocytopenic purpura, scleroderma with anti-
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(m cro)capsul es, suppositories, syrups, enulsions,
suspensi ons, creans, drops or preparations wth
w@e@bnaaBed rel ease of active conmpounds, in WhPGBUS2005/037731
prepar ati onexci pi ents and additives and/or auxiliaries
such as disintegrants, binders, coating agents,
swel ling agents, lubricants, flavorings, sweeteners or
solubilizers are customarily used as descri bed above.
The pharnmaceutical conposi ti%ns are suitable for use
in a variety of drug delivery systens. For,k a brjef )
coHaganentibedipge nHyerbcanBective s seedipdase.polapositisn gerpicious anemia,
. i C 49, - . s i i .43 .
o RS9, 8Lt gL AL OB kv
(e @, icaReaitic @dérhetakonapldtittxp piodifiabiiye glomerulddephapubillss
and/ or antigens y be adm ni.ster eg%(ger se necﬁt]% or llit
Pepphigoid, SIREIFIF SENBHRP RSB PUSATSP: AUCHPPRYPRSGPpetes melitus.
Vheny usce?fjaﬂt%eﬁ’e B4 Gdel DetiPredath i arsifidel 0P & normal host tissue.
pharmaceuti cal |y acceptabl e, but non-pharmaceutically
Nane hos issiesives sonmyiudocanee @iis] Fhieanisadunereppanse meunted
phar maceutj cal.ly acceptable salts thereof.. Such,sa
o5h{TE LR L A GO P PR G dp B SRS R
infriMhel oYY £ Ratifhiteshy Aearilion hed ddisieUTmORhEl tissue, whereas
sul phuric, nitric, phosphoric, maleic, acetic,
ansigimungl respongs moluked egaingt preentes antigantia pidesirable imraune response

t hane, sul phopi c, .form.c l.onj
gt e B sl e iR BRodnker Jitsiinpme agpegy of the
inSétonSdhé S ataatiBE ab BRAuLEdids dalskadsinoeretemalended that the CpG
_alkaline earth salts, such as 'SOd%cijm pg]%assi um or .
ingraymastivrulagory 9ligpnyaleotidas brosdmintstesed with self gutigenssnapicularly
f [ e s 2 cid and a salt (1-2%
thg vts]sge{é??‘reﬁg&g{gﬁ)é&%ndﬂ gﬁs%@?q%éfg%%) wv); boric acid
and & @ldrtindtéhcbs, 2h&@p G/ imnmunasidnplawsp hbgimickotidesamay be
salt (0.8-2%w v) itabl e preservatives ingcluyde
deliwged MKBNoR SRS BF SeHeA1igS0 32 BUHESh a@)rflglcsﬂf‘g‘?sg}?ﬁ? anol
Wéﬁh)c' o 0P lovP d gR¥ L MiMIgeBREN result in a state of
dt ‘.’Iﬁgfg%gzﬁf?a 0. 8%%%%%%5%“&/?\??%Vgﬂe phar rrégg_eut [ {:easil maseeo
innonpEdsiporespensifent$seori“tnlemniech The actavermeghasfsieappesrs to be a

f a. i i mul i | '
B RTS8 DDA SR 09 o
ngg&i!eg %ﬁ—?hdoﬁﬁhé’lgcﬁqei née. PR JXRGE M@kl vASCRRE &RE antigen

rrer. e term’pharmaceutical | y-acceptabl e carrier )
detbanscanrmsomuppeseacunphatadbmenmerésgponse (by sfander Siprression) which
cdil uen(as qr ) encapsu]éq%i ng S{Jb tances i ch ?ree ample
isficprapfcsalile Iicrarh IRt ERPHAT FEOLAEHSEF ot fsramPe:
rERLRM RS RUNIRLE, TBEstiRIEMpRidskieh ikl e saretibs aNTa1-
or 1norganic ingredient, natural or synthetic, with
covhitariregaton; supressnyeoliines injthe loeptsnmienmenttveheart i t at e

t he, appl.i cati ., The .common f . . } .
PRogBER e S A S aRa Tt fisitbd IR IREPUSHE R, qutigen
n&ﬁ?ecﬁﬁ@'ﬁﬁhﬁ@ﬁ “TbldriiReP hEsRAhetety BRIse OO, refomdo Wiid phepambnon.

other, in a manner such that there is no interaction

Ingdepd loraldelenee bas basn e HE¢tivei e treaf ment ga gitugiper of autoimmune
har maceut | fic ; [ . ' '

OB e Lo RS AT AU 810

experid@entd yuishonude hyashass greth, adlagon-fiteced anthritis(GIA T Red

.entire contents of kl oi%&]ge re{kgre ces %i}ncl u in}g;p on of

insplitgReRtEn, At S Ted tust 1 (8P Batlriibe PRYBYIOBE] SUPbression o

al?t@&%hn@@i@éds? ?%%s?&ébzate@%h%%hﬁ?ﬂpdnﬁ%e@%&mc humoral and cellular

applications t hroughout this application are
rdspoiesey frempa Esbio/ThHTh? pspatsed by ref er ence.
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EXAMPLES d i godeoxynucl eoti des (ODNs) The foll ow ng

CDN are used in the exanples. SEQ Sequence ID-NO 1
WI@6MSH3LC G-A*C G T*T*C_G G C G C_G C G C C* PQI/US2005/037731

T"CGET*CGE T"C & T*"T*C GG& CGC GEFCGEC C*G3

T*CGT*C GT*T*C GG CGFCGEFCCG 4 T*"C GT*C &

AAC & A*T*C GG CGEFC EFCEFCCG5 T*T*C_ G T*C_

GT*T*T*T_ GT*C_ GT*T 6

T*T*T*C GT*C GT*T*T*C_ G T6L- G T*T 7 T*C GT*C

G'C*C*C*C*GA'C GT*T*T*T*G*T*C G T*T 8 TCG TCG TTT

TGTTEGhvETHonGIO i68Mdésd netodder ijlugng antigen non-specific innate

1m1;£ q%g@ﬁ* Gé%eé—r%ng%s%t%qg Cﬁl%ggo% )%:ﬁicl:;enge u51;l;g%e CpG

&5@&%&{1&@ Théerdantiyenlfon-specific innate immune
m%gwo@ R P G G oG G G 16

actﬁaﬁamagsiﬂ@@wmferer@h@a@l@t@n@f eaguge eells ofher than B cells and

foré:n rg:e-lé;é.r% g{e@cgv(%g glg[(geﬁ:i iﬁﬂl@é?&%{ 1r8p&ne gells that can

res@ﬂ—d‘ fada aﬁf%eﬁ%ﬁﬁéﬁ‘fﬁélﬁ‘@ﬁbﬁ%@bﬁab&ﬁhﬁon of these cells. A broad
GT*T*C-GGECEFCECECCG

SPPIGTGSIs G iR AT i Cndna e hedmsmune cell are in

scip o ot fesport B e nd i microgrgmiom
Tha el hstdaie fd be@dﬁﬁxéylm)plhmei aghdisst @m)l@mqu dhis is
purchased from Bi spr Fr ankf urt

n Or
Doy ASRUL BT, SRR ST o R G0 uch 25
tra%%érs' dentity and purity by Col ey Pharnmaceutical GrbH
angenfeld, Germany). ODNs were diluted in

p ho %b&lpﬂ) uﬁrhenctsdrmﬂﬂtonymh(g@ngqi@ud@m byﬁlregthda(gp@ps&ged to

tthéW Iplagg&le p@‘g@iﬁtﬁ%rg ?IS)‘%%}GI?IB 1&%\7\5@% e e&%ﬁég%lwery complex.

A B¥di P%@l‘dzc?eﬁv cofnlpldxthalBinbe 6 R eleRRgicRBmoleetle associated with (e.g.
purification er| pheral bl ood buffy coat preparations

mmcadm cmmwalhmlm@damrfe@msulatﬂdwﬂnab%@r&et\ng mgeans (e.g. a

mc%gg@tf g]gﬁefs{ﬂ%ﬁpf%ﬁw gtyf ;%%ﬁl}lé) {1 g&*/\é@;aﬂ éé’spd&‘frr} ]ieécdamd

del¥er§ @Bl dxegiticiuas novleic aEidSleéoctztyema\qmlea@ﬁrcgr(ag cholesterol), a

‘lipid (e.g. a cationic lipid, virosome or liposome), or a target cell specific binding agent

(e.g. a ligand recognized by target cell specific receptor). Preferred complexes may be
sufficiently stable in vivo to prevent significant uncoupling prior to internalization by the
target cell. However, the complex can be cleavable under appropriate conditions within
the cell so that the oligonucleotide is released in a functional form.

Delivery vehicles or delivery devices for delivering antigen and oligonucleotides
to surfaces have been described. The CpG immunostimulatory oligonucleotide and/or
the antigen and/or other therapeutics may be administered alone (e.g., in saline or buffer)
or using any delivery vehicles known in the art.

The term effective amount of a CpG immunostimulatory oligonucleotide refers to
the amount necessary or sufficient to realize a desired biologic effect. For example, an
effective amount of a CpG immunostimulatory oligonucleotide administered with an
antigen for inducing mucosal immunity is that amount necessary to cause the
development of IgA in response to an antigen upon exposure to the antigen, whereas that

amount required for inducing systemic immunity is that amount necessary to cause the
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The purified PBMC were either used freshly (for nost

assays) or were suspended in freezing nedi um and
war@eass4at - 70C. When required, aliquots of thPCEHUSHNS/E@37731

wer e t hawed, washed and resuspended in RPM 1640

cul ture nmedi um (Bi oWhi ttaker, Bel giunm supplenented

wth 5% (v/v) heat inactivated human AB serum

(Bi oWhi ttaker, Bel gium or %g% (v/v) heat inactivated

FCS, 2nM L-gl utam ne (Bi oWwiiPftaker), 100U/ m

penicillin and | OOng/ M streptonycin (Invitrogen )
devekemhent ofikgG @erespumgs Jo anGyntighi HpORIETROSHICAM L gp. grombined

fresh PBMC wer eded, on, 48. I - .
wity G gacigee oy ieT BEEEoRT shibulinory fk vaRbHE Bififnas
and wefggﬁlgcm@@rgumas poena@s rélatlicaadadilhbiliey, patidnt bédyedreight,

I ncubator at 370C. Cul ture supernatants, were coll ected
sevarity of advetse gisleceTienivsar atedeyed Mede ok adgpipistgtion. spgEectve
until .requir . . i '
o P PR 0 Y QL0 i o o o
su&‘t’a&iti'aﬁi@gcﬁzitﬁllahﬁﬁ&gﬁsteﬁtil(elgi eftdctineto i:r.i&ot\)hemaﬂ:icmézrrcsubj@ct. The
EL| SAs devel oped usi cCQMErci a vai l.abl e
effaptiverrnuss fqang PR (2D RPN CERS By g?l?ﬁnﬂ@’@rf’“o%“"lﬁ’éa&‘?rs as the
i g o B B e O B A N The
oligpheeatit ®singradmisisieredsis senofvbe suljegaprathe gevsyitipeidhe digease
gently through a cell..sieve (70 mm.poke :
or fanditiém e Hnp BE AL L A By AR ST il i pgotive
anﬁ)tﬁlh{ of %i@ﬁl%ﬁ@p@’ﬁ%ﬂ%oﬁﬁh\hlﬁtokﬁ oldgorkbld6BdOANdAEHdintiken and/or
nme

Iumwere added to each well. di um was , RPM 1640
otlcen heaapeutig ag@ntwifhoubhechepithiins wrdugrekPADDSHAIN | quot s of

G | uti [ dj .
o R M TR R ) My
tyﬁél[? ran® 58 dHEHORLIA0 10@ig B& ddptiiistrdtbACwhidbdepnding on the

cubator), culture supernatants were col |l ected and .
apalisaipadonlrbecgivakdaily, veridnrrmaentlyend gy gther pmayntioh dime there

Lum nex mul tiplex ass | E | P-1 | - G;
berpe) NipreErpies TR O PSR QasescrPes o ePadid e Suge per
| | | | 1000 | @5th G N@ninistrat
SIGEFRG ST, BB I, D G gniscions
beﬁﬁg\éﬁiabédﬂatys o5 wegkatakt. iMoreapscaltyo memiune signulant doses range from 1
subcut aneous)_ on study day O. _Agbqgst s?nsi t i'ﬁ i.on (5 e
ugry, 10 e papedhingivaley, and a5t Veirabn 1SkalR, ! gy WA QLY KB SO
i.gs, were
SRS, LR AP SO Bl SRRk o pnrt
ddiveryclongRaitirpose ofekising Bhenfigerstpecifia imemye rogponssy wherein the
stu day 14. SEQ.ID NO.7 (Jot nu r -03J- 001 -M.
ccgnml}lllis ﬁlé/qgqu:rﬁd I\g@,ﬁn/apaggrglpqtﬁugj aﬁﬁel é@eﬁ%@ﬁuﬁf gg%rg are t%lcally
5 'tdqi(f GOPERLS ?ﬁlgﬂ&ctﬁal’??ﬁ[éﬁfé@t% mﬁc‘,’&alctﬁiéé fhrefaeEife hifi@vdrt o8 immune

ant1’gen chal I"enge o j the exception of

e week. Wt )
stirhelati apalicativak, aad geore tyrstalignd Odayt 004, tinagstigles, andanosé pgucally

B o B BRI e v

fdr hd ARBEI ARERIINSH iha tRfubefRpensehlfbrengeading ADCC or for
prot'ect agai nst histam ne-induced anaphylaxis. On

inglicidy ad aytigen spgeifinémnying sespenss veieadhe bplegungstmplgipry
reasuy epent of . nasal kesj j . .
FEER Brary Rt ELAARE A Ul B Ruicagen orin
sfRlaligENdARRl) Ry @pichiNeimge from about 0.1 ug to 10 mg per
administration, which depending on the application could be given daily, weekly, or

monthly and any other amount of time there between. More typically parenteral doses
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made with oval bumn (2.5 ng in 250 m saline)
delivered into the nasopharynx. Animals were
w@e@bnawsed W th nepyram ne (3 ng/ kg, intraperpPCDOBZNG/037731
30 m nutes before chall enge. Nasal resistance was
measured for 40 minutes after challenge. Induction of
antigen-induced increase in nasal resistance in mce
Mce (nal e BALB/c) were sensg%l zed on study days 0 and
7 with antigen (oval bum n, .p.) with alum num
dr oxi de adj uvant (Pierce Alum L ). Mce were
foaﬁ}qsgglﬁp@mmi@@gfgdn @h@qtylobx}g tg)éprgg l‘g?reaq%lmstratlon and most typically

sr bR oA e Wt 21 B OB el b Reghlad or e apart.

In! Sonf¥@mboda e s HoRic§é:€ padntert] aam&f@ﬂ thsetptirsces Hag bbiuk&tin a
dose was given 2 daﬁs before the first antige

rapgaPf 2ivgk), 00fHemesleigher thesibe hepcadidowas deseibpd ab@ffeer .
" . v
oy o R et SE AL AR B AT ot cn
initidllyaleas@idey feban laMmaThE)déllsL &f'clhdlepaltmﬂy gfﬂmrveZlodaye&l also be
en cha

b f he f ch ,
GHRRGH oS e Aok Rt @9@?@%9%%? Wé‘ﬁi@'é’l"? 3»3%1 fed i
hLQﬁérQ, BQ& Elﬂﬁ@a‘i 1al§l ﬂgvégﬁe@? (I:IQ‘BLIE W?ﬁ&l are (l§nown

neas on stu s aft he secon
tocboxhﬂntmimﬁﬁ@)haﬁna@loglcal abiamaés Smcﬂ]sas@ﬂ;hamdpwamkmg.f bt and other

hi st opat hol. ogi cal asse nt. . of inf|lanmation. Separate
ariegns JO8 LBSBION PRFRRFS. S geip ARy B HRUTRA T FBrPefitles
adhinSREBEA. ngh@%h@@@@ie Jath@'aﬂﬂJstéﬁ b8l thE felhife BlodkRilability
m nute period after chal Statistical Analysis

anprieoteveesiod e atdnmylstee@t ccm@uug eddfusting dwpkxse soachidve daaxamal

oGS o bR, B3 SR TE TR LEE A agrn
thb @t i§ QRN 3HitlHR the@hpatilifiesslise didindrisi Hgil& G, Ol .
Cytoki ne induction in the nouse in vivo Mce (nmale

BAL Bk fopmplatigaseldhginveniyrcopiniseredan gharmagewisplpr

oSSR RN G Ao St ih ORI ARRAR spocpntc
cdrsepteatidhe of iaitohmﬂfém@hgebtsapmmﬂvdmeg&bmpaﬁblpumﬂtew eljuvants, and
were collected 8 hours and 15 hours after dosing. Cell

opfipmply ethent Fa@ﬁ%%lélg%néﬁ' | avage fluid were counted
W T hE@N, AR hiRrapyt B G vE anlouﬁt%f%@CR %ﬁﬁz{%&tﬁﬁmaﬁﬂ

of cytokines a enoki nes 1 n bronc veol ar | avage
olﬁgomiudleamb @ﬁrh@mdvmmete&slstayﬂe:dbjusu byopngi mmthﬂi_deﬁﬂ\el(s Itlfd\la

ol(g %(L)‘rtlg)(if t?)@lé he%lrlf?(i ?aic)éi Cét 2 lillfcr)]s%l Tp’lllittel ?c e%drg}/ 1sitrir1r§ the
pﬂa&mﬁeen'tlleal%on%ﬂesﬂtl@n of ﬂfelprgsenﬂ favdntion thay belf?ocoﬁ%ﬂlgﬁ'a by any means

M ni num det ect abl e coricentrati ons were
kufiviif tortbmekifled atisah Rontemed eoutbuef aderivisiratiathisclude ut e got

fl.uenza vi nduc
i el aroenli: SRAR A S bRET bRl DR b hatacion,
o@ﬂﬁty@eﬂdﬂldﬂd,rempse adapted strain PR8) was a gift
from Davi d Whodhouse, Trudeau Institute, Sar anac Lake,

NY. Rer eralpdapinisiratioen; the erapopsds il{er, L& i estizaldeye
ol?%]) g@&?&%&@g&h@f&%&%ﬁg&ﬁe&t g&{tbz)ad&elbrgﬁ&%ﬁatgh C&adily by

combinmgabahctivesbipbatd(©nwithn pbﬁuﬂyelﬂﬁyllﬁ)acceptable carriers well known

in the art. Such carriers enable the compounds of the invention to be formulated as
tablets, pills, dragees, capsules, liquids, gels, syrups, slurries, suspensions and the like,
for oral ingestion by a subject to be treated. Pharmaceutical preparations for oral use can

be obtained as solid excipient, optionally grinding a resulting mixture, and processing the



10

15

20

25

30

M ce received 50, 200 or 500 egg-infective doses (EID)
Oof virus in 40 mM saline. Airway inflammtion was
was®easnas 1, 3, 6, 9 and 14 days after infectiBPeT/US2005/037731

I ntranasal admi nistration of CpG ODN and neasur enent

of airway inflamuati onMce received a CpG ODN (0. 03,

0.3 or 3 ng/kg) by intranasal instillation in 25 ni
saline. Each nouse was dosed_ tw ce, 6 days and 2 days
before infection with infl ueﬁ a virus (200 El D5O

i ntranasal . Th| s.viru S. sel ecte
M gFr S sty X%g F\»&\% P iR é?ﬁlr&adto\ﬂ Pz ta%l%or
dliag?et &fed, Usrhgta eﬁc ?%ﬁ?ss(ﬁ‘@ dy 9&%& efflfe?é' salY:Pr L %aﬁs including

ection. me point “was selecte
lapmsft isners, ynasmm@lyor ©Oebitad; ¢elubnise pwparaMnssuChcae,vfer exhniple, maize

REBCITEE A AERA S LA, BP P G RS AP e cellulose
h}%&)@}fpr@ﬁﬁe&ﬂ baﬁnoséugddﬁhn caﬁ%iﬁﬁéthﬁqe@luuloda bigeenti al

celI""counts were made i ght ‘m croscopy of
payviogkppitelidengd PyPe pbfrdaslmﬂw disgttedraiinl agents mwy ghaddeilesveh as the

st aj noved and.honoge |ze
oS T B TR P R S Sy R ot
te CRI0BEIY BletFal FOrmei 26 thaiNIBOBS fopulaidd 1(1’5@11@5@ buffers
onedi cal, Shiga, Japan) used to manufacturer'

Lg. @H% deri isHg alizing glt%@lawldﬁqnmt%@, ORIMBHRE @ﬂ@ﬁaﬁtered without any
ca?‘ﬁ{;ﬂsb‘)dy agai nst influenza A virus nuclear protein as
i'd phase, and a pol yclonal anti-influenza virus
det ealsoopedfitallp cditemplaedrapd eralldosedd fenhsofithe hbdNe@omponent or

by h PBMC d with . hods:
ST PO e ed ot i, M AP TETE
d%l%@é%ﬂif([t)l%l\%rfi@mgg% éifﬁB%Ngléz ?}é%@raﬁ;/b @é@cﬁ@@ﬁ&ﬁol% 8YfRémplated

donors were
isitimcattaghmeentwif aﬂe@p &mmefydp tlzﬂ@cdmmpmsntanolwﬂﬂ:mtfr whéronad moiety

i ndi cat. | nt n al ph retj uman PB
ol o B Rl S B FBMe omach
01' iREEERS YsPEAHEE fs'tl@é'ﬁn@tfeaée':ﬁ'baeruﬂ) EbiliRC IR Eddipotehttor CPG
CDN. Data represent the nmean +/- SEM_ Note that t he

caahpienis end igedase mWIrp@ﬂmﬁn tmeinibe bedy. dixapwias @f éltilqhémmt}es
N ey S S

cd@boxhiRnyl cangdse cderttak §olywiryh aldblidl poplima @girolididie aﬂcﬁpolyprohne
celI's transfected with human TLRO were |ncubated w th

Abpgyoppkingd DavegEf§ 1" Sebabie Palymer-BnrmaAddycts” iy Kepapes as Drugs,
T L
etrabs WE2S J.akmpl ﬁlom&m A:1844188. DtheTbelyEGEﬁ}hMukddieamécbﬂe@oly-l 3-
g oFte PRk PO SETIF P TR BRI oo micated
a«tg)f%g#{e @Blggth{j-lﬁné %?c(glﬁ%lét%@t bet ween the hi ghest val ue

ncentrations tested for any CDN and the
medi Gon the nompdneEkthefricetidh of rEleheahay efthe stem@pGthe small intestine

| | | eot i de SEQ | 7 i nst e
(e SR S, PELE S o i 12 SR e Q0 sileg i g et hes
avii1gBle MeniRafons WRich Wi bt &metlﬂ ﬁleesftérﬁacchsyé@ fwill mea@ﬁie material

ol i godeoxynucl eotide SEQ I D NO 7 agai nst antige
ini thel deest¢nimnor elsewhert in thagéq:stm@si’l@fem?ni}e thevelense \gldﬂq ayeid the

oG BER PR S AR B A 50 B

or by release of the biologically active material beyond the stomach environment, such as in

the intestine.
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measured for 40 m nutes after challenge. Results:

Figure 2 denonstrates that antigen chall enge caused a
wW@e@gnawsd ve i ncrease in nasal resistance overPdDUS2005/037731

m nutes that was significantly suppressed in guinea

pigs that had been treated with SEQ ID NO 7 (0.03-1

ng/ kg). Exanple 4 : Effects of CpG ol igonucl eoti de SEQ

IDNO7 in a nouse nodel of | ergi c rhinitisMethods:

BALB/c mice were used to study the effects of SEQ ID

NO 7 _on sy nj‘g‘Horrs of allergic rhinitis. After

sensTq pussre iy gastec misiagess easting BnRsamestla o atdsagiqfbs.0 is

t

es%\%?]ﬁ% ﬁ&@lés%gﬁprgérgggﬁ%%%g&@g g&% | nalfsg(ﬁa as el‘,ntenc coatings
are bellul@se gectatn drimeltitatie((ED), nfdrerypespyhgethyldelhédssa Iphtha}atm (iﬁIjMCP)

I SRR 52t B SRl AR P 18 St

ce‘HHEQé NG tatd ShiR RIS APRERErLA I f IFHMFRitS, bRAEShdNat, d?ﬁ@s@%oﬁfngs
both were suppressed in mce treated with SEQ ID NO

m@(mrmeéaSmlxerdfﬁIHEnza vi rus-induced airway infl ammat i on

oI [ gg@gt%l%uﬁ% 5&% S cé%u?g{srcg%gl P%Hs%a@ﬁl(gablets which are not intended

fo@bfcﬂ&‘ﬁ@ﬁ) Ay HROkdERs. (NG inchdY 86 dBAtgs, R dbdtimbei@hich
t oki nes t hat shoul ddg; ovide anti-asthma effects

me eibs t@lmelmwalm paplghieny eensest of dhard shell (mélras gelatin) for
| :
d %gr%lto?gi%ﬁl égut C 1@%&\%/%&3?&%? @ %ﬁi %ﬁsﬂ%&% é@%m%il%ﬁafn& Bgused.

TiexXe R hidddriad Bﬁce@ﬁetéis&ﬂklme thidki searcl etththene@dld igpte ok p#dls, lozenges,
ability of three class C CpG ODNs to suppf;ess Vi rus
moldeel fablsizer tapl et HesBIREE MaBTHRESCEhHAES £ 0T Fdtced

al i Sthk gaﬁmh Y ﬂqcldéﬁg p&ﬁé fodnma!nuﬁ Q%%ﬁ%?ﬁﬂﬁyéﬁﬁéﬂates in the

sed o I nduce alrwa anmmat | on

foRNg gremnies adpelletssjf@meﬂlel siteraboid ahiy Tfha(fomhﬂatmn@jf ﬁrctmatalal for
ef fect was neasur esul ts igur,e 4 sho in

c4pPF PAHETRIQR aﬂﬁ ‘5'15 E? %Sraawqeﬁ#?gﬁ@ﬁ SOMpI5ESS mﬁﬂﬂﬁs or even as

tagﬁser"['ﬁb@lfer&ﬁeﬂﬁc G&Mﬁ@p@ﬁaréd‘f)}e@drhﬁesmdmﬂ uenza virus
caused an accunul ati on of |eukocytes in the airways.

Pe ak Colotdngmarsit flayoringageats manablcbedficlededs For epzayaple, Khec e

fected, wit h d
ohgo§Sizfi ey belpamige fuph bt e P BE AT iR at gtBkpdlibion) and
thef PRt E@lidted WRLIRRALEBIC predRf, kedt & aabfrigpfatddMiSerdfe containing
virus load and virus-induced airways inflammation.
derenﬁseadﬂemnn&aghnt&:pe ODNs before infection with
fl
e N

TheeA6& @ REd inbRite bﬁﬁﬁgﬂrm préiall}mfnbmﬁtmz,at-lwtbs@ anhydrous
caused an accunul ati on of Ieukoc%¥es in the airways 6

lagigye; cplitlese, supprssanodified dexBavsAndaiely GREGIY BpRANS ifsamay be

|
al?@ﬁ%ﬁ%@y?ﬁﬁgﬁ?%&dnéé%@v 0s \?v eogﬁ%ﬁﬁ% e'.fl'%na&e?l}d sodium
cldoidon8oatd @mmasialy gvailhble drluéms & Epst@s,diindax 8T AaRx 1500,

pretreated ith any of the CpG ODNs. Exanple 6 :
Epcprupress gid g‘v&@% C CpG ol i godeoxynucl eoti des agai nst

ant i gt RAmS Gty de iMRYERd i He FOPRIARRA df PhelthGap@RMe fito a solid

dosage form. Materials used as disintegrates include but are not limited to starch, including

the commercial disintegrant based on starch, Explotab. Sodium starch glycolate, Amberlite,
sodium carboxymethylcellulose, ultramylopectin, sodium alginate, gelatin, orange peel,
acid carboxymethyl cellulose, natural sponge and bentonite may all be used. Another form

of the disintegrants are the insoluble cationic exchange resins. Powdered gums may be
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The activity of three class C CpG

ol i godeoxynucl eoti des (ODNs) was conpared. The class B
W@RB6MBM3ESEQ | D NO 7 was included in the studyP€DUS2005/037731

conpari son. Methods: Mce (male BALB/c) were

sensitized on study days 0 and 7 with antigen

(cockroach, 10 ng, intraperitoneal) with al um num

hydr oxi de adj uvant (Pierce AlLum intraperitoneal).

M ce were antigen challenge&nby exposure to

i ntranasal | yadm ni stered antigen (10 ng in 40 n
usadbdsi digdtegronis cad mndammd these caminchdn pewdercd gume such as agar,

The first [ d
K agh o gtsat g ALg sk nd et gL i fiorssis FbRpeds
eacipBineekmay B@uﬁ@)ﬁé hoRRY Bedaputiciabsit téudted enfoerh &| HaghgBlet and

of the week. Airways inflammtion was assessed 48
inthederaterialefrommaturalgrodietsi sg@hawmla,éﬁg@can@e ptpechiagd gelatin.

Otgé: %c),@ﬁtrmﬁr]?yl ggl?ﬁos% éﬁﬂ? ?l c%ﬁ&l Qea(gﬁ g%@g%b%myl cellulose

(caut %I}Qfﬁg@ gl rolelous (BVP) ehid Ih’gélfoxyprbpﬂ[mﬂiyl eelfulast GHPIID3 €ould
cells CD3+C4+ cells) were count ed by fl ow

bogly barysed ryaleqholie pelgtionarde pranaterbs 16rgE aused
acc UMLSIQ:% ff"rﬁﬂtcﬁneﬁ fa g%%?ﬁé %ﬁnﬁjthg G@hlIidndriieherapeutic to

ai r way I gur es ere was no accunul ation
préfenngickingaithg the Eamlmlaifont}:in@ce@p Gubbkentemay belused as a layer

be?\%ﬁ%?lh]{l I q%gtg.{oel.}sﬁlgggd ﬁgzéil%&f ff)@é%ﬁ?ﬁ %S_k)hl f].}l&f‘gﬁl#mjelf?gt Ih(r)nr}teatto stearic
acl egact | g A mhoh&iln? aNERciRhSaItd, P¥Tetrafthdrb@l@bnd (PAFE), liquid

ns were not generally statistically
pasafﬁn,. \fegctabit: oil$ argiJ\N@(eS) Solgklg rhpm@arrts mawtsglbﬁméed gl 8% sagEm

lag}%lb%l emg%]% S\}]im(i glg"i) 93{% tgxoltglgeg gl% (&g)étvgr?omglgcdleﬁ weights,

cabbeadamonndehbemt | des (O)Ns)vvere conpar ed. The cI ass B
CpG ODN SEQ I D NO 7 was_included in the study

conp@lidasisrihativeighidawprovedhe Ben peaperies obe @g}tt&ﬁarwg@laﬂ’éaﬂon and

| to\)?ib(f gglgéngggélg%tn W2heGH gl%lgé{%%nyht B?Xcﬂﬁﬁ rhy %@dﬁ?sqn%ﬁﬁﬂ:’lﬁﬂe starch,

eS¢ erirals a
taleEhyIOsknieBed iﬁhy&ﬂa@drsﬁloaalahm cell nunbers in

broncli oal veol ar | avage fl uid ntranasal .instill at on
of e’é@wdéhSS@lﬁa%Pféb% therapeiise 111@51{3%%‘1“3%1%#1%(?011111%/ &“Jac ant

ORS8RI P 0 s
soll@mi Busi enﬂ/femey, tdidciyi eochmmcsalfd)suactmain snd diottybsedhima bulfnhigr Cationic
o 200 P P e
1115%1(160T %lhst](%%%ltléllﬂoﬁ-lgiﬂg ddibipRnts haPEANE B@ﬁicl{ﬂ@él &1 the formulation

avage urd.” Titers of the other anal ytes neasured
ashudfactaits predairomietregdl #60 cookymxy bt stearatepslysxyethylene hydrogenated

cagongﬁﬁb{ﬁ)taﬁg@) ?f%gl I%?IZE% g[md (\}Aégétg Qb lé() 55 g‘r?d 38 ﬁglose fatty

gach
ad?&) Eﬁﬁ‘t mHh?Fce‘llﬁE)s@ M@I&X%Nﬂﬁf@llh@sm Hesa Suﬂfamhﬂmfoﬁlckﬁe
, IP-10, 1L-12p40, -6 and. TNFa. The

neﬁﬁmt mbe @r@@ta@ﬁn 9fthre oba@m@leagée @ d@l)l‘(&tl‘ﬁééth%rs%@tﬁ OF jpf § mixture in

ent at the 0.1 ng/ kg dose level. O particular
d&%?&f”égf) ‘was the observatl on that only the class C

ODNs Pr@hecédical preparatioiseyidety cmﬂ&smseé bta&lytlnd:ladespmﬂh-ﬂtl%lal_psules
and | FNy after_dosing at O. 1{Tg ure (?21
made of gelatin, as well as soft, sealed capsules made of g at1n and 4 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
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Fi gures 15-18 show cytoki ne concentrations in serum
I ntranasal instillation of each of the CpG ODNs
w0 pabdassd3sreasurabl e titers of I FNg, 1L-6 and TNERUB205/037731
serum Titers of the other anal ytes nmeasured did not
reach detectable concentrations (typically < 20 pg/m,
data not shown). Wen conpared with the class B CpG
SEQ ID NO: 7, each of the thrgg class C ODNs were nore
potent inducers of the inmune-nodifying cytokines
| FNa, 1 ENg, IP-10O . 1L-12p40, .IL-6 d TNFa. Exanmple 8;. .
QB T DeghsSeiTY BERRyIG R St RblE s, pishasTatagis. liquid
22E@n| b NRid peedldnd @lycbiRd ifi Loy b e
T T e e R et
Magrgepihetisyferngelaigd fonaraladaninisyaion mephlso be nsedl Gueh microspheres

ot S A R R LR v
desbgehysuttalls forkuck adrihinddiéiiién (1 - €. two days before each

sensitization and on the day of sensitization). Mce
ver el'on Rgca\adpinigirationy thecompesitiansmayijakd dye foam ofsahlets or

?@% ) Lf i.on and assayed by ELI SA

lo 0 eg\%l E%g(ﬂl-ns%gg%ﬁo%h]llg%%gﬁd | g&2a. Results: Antigen
sensFér adafinistraticeshil inkalation, ey ¢oihpounds for@ke adtbrdRfto the present

. %{oval bum n) - speci fiael gE and 1 g&a. The production oP.

IV EE QR8s bip psRigntly delivered 1n thsatosn afian pereseleraygreyenigtion

i e RhrimEBabi N debuktbr! Gith Be RE %@H%{ff-ﬁ%’l‘%g{ogglg?%,ae. Jas

potentiated (figure 19).Toncl usions:
dielarmslifilu@otetmons tric @sfltbmime8iEQe| dcio2etenfitoSe@ahf) carbon

PR o1 Rt SR i TS BRerIa ) ANB A PoBOD LR AE et may be

det@H R {da2av AL O RS v eNa mIfged S84 S i :
st udy p%@?a’e fur¥her evildencrenthat thelgec%%ﬂ%la?lgggﬁndges of

e.g saeladimgpr vsesinan Phizleryp nsufpsonmeey bofamulayeiconigusgpgowder

| e. anpl.e .9: Effects of SEO ID NG 2
o € R g A AR 1P pa it sl IO BB St by

c onmbA 36 dohtBinblaesdzRrein Iﬂl&fagam JfaRIolpaahdl

I nt [oduc?i on:b The, 1cr:I assgﬁ_c ( ol ivalg’aeoxyn%?fieof&?%lgs OIrE_Q
derippiicss shezepd)- sThspHiggaudlaetide rigkivared lethe biads efrmanmal while
L - . ; R e, Th
3ol UG SR SRR DTS5l Ot oo
inksited mbledle@inalyde Aslfei thd., €3G0; Phirataeehtikblr Ry ch, 7:565-569; Adjei

et W Bl P g MR ERGES, GbkI50HG: (ontalde peciie:

DA IO S O G BN 5114

(egdsodnsiicHybiyed ey 19395 Apis obinaia) MadidinaVolrTpgp. 206212 (-
hyd I de.adj Pi r tigen .

o P SIS, et G dr Tk vt FAhket 45 Gmiebieadlcidswein t

al 209909 eRerod izl &F PAGefis", ?%dee&%ﬁ?lgs Jﬂﬂgﬁrgoﬁﬁﬁlrbn"l@éasgir%tﬁfy Drug

three consecutive weeks.” The fiTst enge wa
DdlivigtylLdasystone, Goleradadvierch,r(fesombihani Humanrgiowibiwamene)l3ebs

et Y oA} bR T one B BB ALORADhe) e
Platast all, [(AS I FkendNos$, 2816 SR(gradflloCite @oloB e k@hBlatiefab@8! A method
air of antigen chall enges). ternati veI%/ Separate

angfe@ﬁ@?ia?n for ulmoser] debivers of fige fuinsstenaiséicall is described in U.S.
Pa¥dnt ¥3. 5,% E%é, ?s@ue%i §e%?ember 19, 1995 to Wong et al.

Contemplated for use in the practice of this invention are a wide range of

mechanical devices designed for pulmonary delivery of therapeutic products, including but
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SEQ ID NG 2 (100 ng/ kg) was adm nistered intranasally

once each week, two days before the first antigen
web@bl1aiage of the week. Airways inflammti on WaGT/US2005/037731

assessed 48 hours after the | ast antigen chall enge.

Cells in airways were recovered by bronchoal veol ar

|l avage. Differential cell counts were made by Iight

m croscopy from cytocentri fu'§ prepar ations stained

with Wight-G enza stain. Results: Figure 20 shows that

infection with infl uggza Vi rus aI one or, antig

n .
netigpfed iy BeBiligHe BelEd AatdRRRIeER, P EPRITdThaer Y of sihigh are
faRHARes ke SiekDa¥test.i N bronchoal veol ar |avage fl uid.

In virus-infected mce, this cell accunul ation
i ncl Geloel speciirakentples of ¢Qmpheﬂcnalaly awhlebkealsvices suitable for the practice

en-.chal | d n1c t he accunul
o G i o e e etz S ey B e
St. E6@ik WsGu; igeAcdih 8l deBilgRr, 3Rtk APSEMaRfbst WaEEcal Products,
antlgen challenged and virus-infected showed an

Egglaweqd Sokaades ignYaniglingpetered despdplaleremanyfactured by Glaxo Inc.,

T.
RO TORNERA, MoKk A O5EERR e s
by Bistiss. CdipyBeéford, Mssahndette showed reduced

eosi nﬁphl lia, Other researchers have simlarly

sh
t hat Aflpehdeyicss Foqie thegie e%ﬁ%ulsﬁw@ssgﬂ%hl? ﬁwse dispensing of
oIRBRLABRIC! bekicriiafit) MRt Rk RIRMILALS B spBc RAKEype of device
eniploy ¢dedydmagt insdlve tH2ARS YL anTappmmrempmpdllhntWEﬂdD ih@idtion to the

ﬁgfg@ﬁugg{q k%%lg/alﬁl% aggfpggaéﬁg lén VI ; u sof, ﬂ]?d,}Sﬁ gt lipasomes,

m@f&%ﬁ&ﬁé’s &'ﬂ@@spﬁe@esaﬂlcﬁﬁf)h b {)I%ké’sdb!r &h&lt%k% lof 6a8i6rs &
g was nost deSI rab 0 SF]OW anti-virus

cchfcefnepi@tgd @WIMWm@ﬁeCBE@OnwlmdQ n(ay(atsowg/pk@)arqdu i different

ol YR B R AR ShorR Bl g BERGREn 7 B N e
erfiplogédes. SEQ I D NG 2 (100 rrg/ kg) Si gnl ficantly

suppressed the exacerbated airways inflammation
i nduEenulations stapleder veemdthpordhulizer. pithprieteertudepsamig, will typically

0?1‘126 sg %ﬂﬁ&rpﬁ eoﬁ c‘ﬁgsol\;léa? SARE &S b@hg&uﬁﬁ&g%%i e gmg of
rop S nDnonuc ear ce
bislogipaly scive oll1gomﬁ:thot1d@pbrtnﬁ; efwbeiohaTlgdfoahtayBmay also include a

i nfl apmat i e that  were both vjrus-infected and
b%ffﬁr PBeA Sléruﬂi? ’F%éeﬁ SAbliganycleaiidg sigbiliseiongmdpegation of osmotic

40, TR A RS SR B 6 o e

surfalpd: dldewdaggregaimdrt of th ¢ligoewdledtidn gawsd hyratoniizetien bf tiassolution in
fvvlth es ir torytract viruses are inportant
OB'PE’&% for airway obstruction and wheezing. The

i nfl Fé[ﬂﬁﬂe@folﬁs RirQSEHHB S ndtued V&Y ilfer @RiRE Rl %éiﬁm‘f%’f)mprlse a
vi rus-induced neutrophil and nononuclear cel

finedy dividedwawdenedntegning e ot goraxcksotidmiuispranded in apropellant with the aid

vat i t he obstructl ntrlb t
o ke s realat iR DY EElh B el Pl bRy 15l
piBpseesuchiat b cBlotoTRYRRhBELY, a hyafbehlordfiRrétaitanod h}@éﬂﬂb&&aﬁmn or
denonstrate_ that SEQ I D NO 2mar kedl y suppresses the
a Bydieci e wluﬁi&a}ﬁﬁm m@ﬂ@m&an@lﬁnqlvéfpndlﬁgor@mﬂme
: e d
dl?@p%g#ﬁ%%lﬁ&%ﬁ anlt ailﬂdrellﬁfjg ﬂlug}o%ﬁ]ggé( of ?%h%%% 'ﬂ{e?éc'of Suitable
suPfagtafifs ikl sbitdian Ittﬁ)ld:@and&)mmylnﬁf Ogsnd: agdmay glsAIHRuseful asa
prot ocol Mal e guinea pigs were sensitized on study
5“61%9 and 4 with antigen (oval bum n,
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0.5mM, 1% OVAi.p./s.c.) wth al um num hydroxi de

adj uvant. Quinea pigs were antigen chall enged by
wewodasies t o i nhal ed oval bumi n aerosol, tw ce PEDOSWe®B37731

for two consecutive weeks. The first chall enge was on

study day 13. CpG ODN or vehicle (saline, 20 m) were

adm ni stered intranasally once each week, two days

before the first antigen chall enge of the week.

Ai rways hyperreactivity was ’8ssessed 24 hours after

the last antigen challenge by nmeasuring

br offotwdatiras fortispensitg ﬁgm@mvdemnh&lﬁx/\@gvlqeé@dlwmﬁéq a figely

Venous rrethach lin
aiifraly BT BT  Me Pisoigt afiihe A4 IRbide & hulne agent, such
as Bicfod& ¥orbR8IC Euc‘{(bs%yor\/iﬁ&mﬁblﬁﬁtahfouﬁ@ u&ﬁclifﬁ@h@teﬁcﬁspﬁ’sibéf thél powder
curve. Figure 2 shows a schematic of the procedu

froBXREPec, G 59ft(P B tywetsltoof Brenicr P Fhsglgonucieotde should

{a
m(éﬁ?dh égta DG é}? fe%g%ﬁgl? @Qt% ?oﬂg{;\ggl;f I%JE ‘3%: Q%eq:%i&@é %l?éjof less
thah01.0 rﬂiﬁof ﬂn[c%nsﬁ;, ad st pﬂ&@ab&@@ 5a0 5 simdipr cayt ef@:ch@xiahea'y to the

pi were given intranasally either carrier (saline),
dls@l’ one, of concentrations of SEQ ID NO 7 of 10

salgc%'llt%llyl?ﬁ’ f%ggﬁ%@\/e\gﬁ&i!] ]%g’sq)ﬁ)orm)if kg 9re,'seﬁt invention is also

Res u are caused a
cofieaplaiel dﬂa&hdelmn}mﬂav«sﬂhw pashhic- qfelslﬂgtramcgtlcegxamppstlon of the

et eaaraliets o e e 6L SRR 0 Lo
to H{qu)SWM%t thgnﬁc@éﬂ{f‘ %rtdepb&ﬁélpd)ﬁh@ prodact if IRSlung s Fom@dations

used 0 anal yze the data from the experinments in
fo@mahieélv&nybnclﬂfﬂ@thmmwéhtdemrt ¢rp:|y elodewifsar i sons t est

ar ol "RgLpis e Gy £ios s BRRGE B e B e o

métedd %@seasp@l@:%ﬁ iapende T ohe dumbbdiaient, The metered dose is dehvered by
AUC-r esi stance. Exanple | Q: Effect of SEQID NO 2 o

drawingdle phesingecatical CRRPOFtAR O MWS&WC@VWHIOQL?PH@QHW@@ chamber
TR e e
fofﬁahhllﬁﬁ@l by BEmiey ©sighy ehen Bﬂlqmdaﬁ dd ghambehircongpressed. The
S ] i g i AL
%1%“ $1 2 b Eﬁ@erﬁﬁ’ocﬁ&%‘@tﬂe%ﬁm@é@s BikX grr&%%!ﬁl%ﬁtp &uch devices

e- depe reduction 1 n AUC resi stance
aré @m&tcﬁdllﬁatwadaibleanal ysis of the effect of SEQID NO 2

al yway SIS ance and |u [ '
o1 QAN ARG AGtEre RE M actsnar L ORe. pREmigioned to
t
<138 8 %@&%ﬁgﬂ%ﬁwﬁeﬁoﬁ&%@a Rt .

usahllypfsmd dmhertos ofithe ootile, amhilip rtqslsg@nqaléy geied do pertiglly fit in

thg nasa?passages for efficient administration of the aerosol formulation. Preferably, the

nasal inhaler will provide a metered amount of the aerosol formulation, for
administration of a measured dose of the drug.

The compounds, when it is desirable to deliver them systemically, may be
formulated for parenteral administration by injection, e.g., by bolus injection or
continuous infusion. Formulations for injection may be presented in unit dosage form,
e.g., in ampoules or in multi-dose containers, with an added preservative. The

compositions may take such forms as suspensions, solutions or emulsions in oily or
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Resul ts: Figure 25 shows that SEQ I D NO 2 caused a

dose-dependent reduction in AUCresistance. Exanple
wdaoo6izs4ed s of 1L-10, TNF-al pha, interferon-gaP@RUS2NH037731

IL-6 (pg/ M) produced by human PBMC fol |l ow ng exposure

of these cells to the CpG ol igonucl eoti des descri bed

herein is shown in the attached Figure 27-3 1. The

test ol igonucl eoti des shown |7[1 Figure 27 include SEQ

ID NOs: 10, 9, 13, 14, 1, and 2. The concentratlon of
a(g{glp o\pq Ccl gsgtﬁﬁllcg{%é%%gg alfpgfo og‘g@cr:yzegeglﬁ)s(wgg !@@s&aeg ng, stabilizing

?&@tg dnfy. Fi gure 27 each of the oligonucleotides
teste he assays were able to produce different
| ev ePharandelﬁmtalt brmslabonﬂ for p@resteral edmpnstrabibn titmbede aqueous

and 2 re tically
sSSP R BiBe ey i e so/Bls 587 g o B, pfisbendions of
the@b@vd anpndNmaibp @?eé)afeﬁta@ @R%rogﬂae@ﬁmnjeaml Jubpédnsidns.
three representatlve oses re detail ed graphs on
IS wé\senerce vakigles ircduderfatty gils sechzg sgsameyiik pr synthetic

faﬁgqgfdl & % o?e%{ qugl&%w rl‘:k)i)%gg &, 1&%&'6%%? n?ectlon

asma yt 0|

smpénswﬁislrmy o‘o@tdnowhsgmeespolﬁulﬁ encedasé ﬂﬁ&&so@ﬁk}} Sf the sﬁdpensmn, such
ollg%nucleotides descri bed herein is. shown in the,
Hom e opxgnsthyl csBulese, sqrbiobor detrsy dyttionaldy.dha pyspension may

al§<5 @o&ﬁﬂ'sﬁft@dje btﬁbﬂﬁ@rs Bt Q%E'H?sswméh fideds Eﬂqoﬂgﬂéﬂy%?tﬁéd&%pounds
toablma\efmt ﬂaztprcparaﬁormt‘ }gghj)a cbmntrx’ated sslationso produce a

P2 s llS B PO pobpoteBl P St B G tihgpion wit
a ékﬁtaueeve%& Ql . GedHIE F?R)tgbl‘ii?r%e Ledreekbibid sbe assays were

abl e activate B cells, as represented by the markers
t est &b compings may a8 terfaredated én GGl of V@;ml @bwt)mdees such as

test.gd. in ttge assays vere ab e activate ceI g}? !
BBV ELien ot By SRRETHAT R ORegugeon nioryh piposEory Bses sucn
addcoabaitd ot ottee @@@@Si gonucl eoti des tested in the

assaﬁs were abl e activate nonocytes, as represented by

t he a1 tpdhe famulations daspikedageinusigghe hemppgds may also be
e
b O SR RSB el Do AR MBS B Sy

witlt stiiteblerpsliysiesic behydrdphoblid mbieyiels QN chantplegs an eemilsi@nintan
backpone that were tested in the ssa showed an
aqeRpinkls Sal op N EDAngR IS, a%eawueg %}ﬁl@r@&nvmqsdor example,

asjpéﬁc# ﬁ% % ed;to SEQ ID NO. 9 (fully

| oat e backbone). The potency of these
sem Th@bhar@bbutlsaladoaqaosnnmnealse dlaiyrmomlpﬁs@mytable solid or gel phase

activatian, 0, 6 ressi on DC act i on
ot 57 EXPIEAST EmIes Of S RTTes Of SOV B bub i gt limited
toRaf@hrh $hrbohkte Qa?&&h%b%at@@%nﬁls(‘sﬁéirs agdrtieal é&lﬂl&sQ@@@vatlves

CD86 expression). For instance, at approxinately
gfel@fm \aadenb/nmrs $U@1Nes pelyaibitene ghicolss nost of the test ed

o Styg il e S e bR et bR T &g o ReRS 1

a@éaﬁﬁé@aﬂlﬁe solutions for inhalation, microencapsulated, encochleated, coated onto

microscopic gold particles, contained in liposomes, nebulized, aerosols, pellets for
implantation into the skin, or dried onto a sharp object to be scratched into the skin. The
pharmaceutical compositions also include granules, powders, tablets, coated tablets,
(micro)capsules, suppos‘itories, syrups, emulsions, suspensions, creams, drops or

preparations with protracted release of active compounds, in whose preparation
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The aimof this study was to investigate the

bi ol ogi cal activity of selected fragnents (putative
woreaoahsi4ds es) of SEQ ID NO 2. Activity was deP€r/nBroe8037731

by neasuring the ability of each fragnent to induce

secretion of TLR9-associ ated cytoki nes from nouse

spl enocytes in vivo. Stinmulation of cytokine secretion

by fragments of SEQID N O :,2 is shown in the

attached Fi gures 43-45. The 0 igonucleotides exanined

are depicted in the Figures I D NO apd .i nc
ox S pimdcadnied and Grvav s v CHPGERT BOHie: SBihgacents
leﬁ% égt%n@r REHESE ﬂa@sﬁﬁ%%Ué@éetéiﬁ@or@ewmhzeﬁs HEPi88kily used as
al ong X-axi s denonstrated in Figures

de4@ibt8 aBp@. | ThaytharRacautical vemppsitoesars syigablafor wee in a varlety of

g BN bR S R e Favie™ bR ET Gt devefy SELAE:,

Schduck e NGB, Floom MBS R ifdrparaey thefeih By Ydfélefce.
(Figures 43, 44 and 45). This data denonstrates that

eachllsf CpG enm@g&mnulgtone@bgqap@eleml@ﬂswd enHorally; aphargherggeutics

|GG 4. A0l gonuc) f%égdﬂ? ARG lﬁg 0P8 phama utically

actBifalile kg0 MWHe abédlia rhdtidinel g salis sipakl beZpI&t‘mmdutlzﬂty acceptable,
i nternucl eoti de |inkages and represents

by perphamasswidgal lasracwéﬁg»&w&ﬁ gy senysgntiyrhedisad 9 BEPEe

pﬂv?nhﬂ Ecae%ﬁ 519% Qatt¥hhirSof-Shich lé%l'tﬁﬂ%fuﬂ%ﬁoéﬁ Brel R Bhtited to,

rr|ng t 0 any nucleoti

thogei lgepared fot tte fafovdhg amlsl hyddvehlerio, INdrotsrofhic, sulphuric, nitric,
nucl eotides in length he ol nucleot|d .of claim

PhpSDgTr e Heets Psalie ol iage SUB R dadais, Hfiril méihdhie

suTﬁang _1’:01&1:14,5;c nla *18;;1@ éuca_lnﬂ:, hapﬁ%ﬂﬁ[éﬁé@ bulﬁ%oxﬁ‘c,_a% @’éﬁé% gﬁlﬁhomc

erel nrep resents a stabilized
Alsnt mch udtse@nub@@rtpam@@alkadme ﬁ‘naéalo»lr elkehine bastit dalte, soeh as sodium,

| ai m 3 er ucleotide is 5'
PoREIE 9‘3*@% %ﬂwg&?’@@%‘@“:@w‘o@’@ GCGi:CCG 3
( SEQhiRbNBuBying Ma8iit€ indlider fRIE 6B a sak abDbd &R0, citric acid
i nternucl eotide 1inkage, wherein 5 refers to the free

argt a sl 1 o w{@ bbrigacid enéasaltd. %M"/@, w/Y)e piet ghasphenieacid and a
saitI (83-29% g?/v ‘catbtl1 prg%ervga(%iqrgé: n\?ﬁl e%gnza%ion}mﬁ 6hlor1de (0.003-0.03%

onu

m)célﬂ@bbﬁltaﬁou (0 3I-@ oY Wiv)Gparabess (1015012624 wo) iaté tidfnemsali (M004-
wherein the oligonucleotide conprises 5'

Ofﬁ‘@\@‘@r*c GT*T*C_ G‘G‘C*G‘C*G*C*C*G 3' (SEQID NO 3),
wher ?h@pha.;ﬁﬁ%lﬁ%gl{goﬁgﬁ Bﬁ?b fehf%l? E(;mﬂ‘d%h &REFH&ive amount of

l'i nkage eotl erein
a Ch& 1ﬁim1gm)stmﬂuhmdry «Migolsuc&otlde and optionally antigens and/or other

T™*C GT*C GT*T* C-CrG.3'.. (SE
thReFEicreeTsptign claClued lagh Resmae ARt geticr The
teh}'il gétgﬁaceﬁm%'ﬂ '&cﬁ)’ca‘tﬂ@ Egtisr thlardshie bk ﬁﬁ)r@corﬁﬁkﬂlb@é sdh'ﬂ%r liquid

onucl eot | refers to the free 3
ﬁﬂd‘redxhllangﬂmbwllﬁag s@hstatnesowhigh ateciudteble der admlmstratlon toa

7
OGRSt st aRTBA | et SO LT RETORS P gL o1 Ty gpmic
in%re%l‘ie@ilﬂi ab#81hr sYh@eRd GHBONhER thd /KR8 asredieht is ERIBiBSE! Bcilitate

the application. The components of the pharmaceutical compositions also are capable of

being commingled with the compounds of the present invention, and with each other, in
a manner such that there is no interaction which would substantially impair the desired

pharmaceutical efficiency.
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phosphodi ester or phosphodiester-Iike internucleotide
i nkage. 9. The oligonucleotide of claim8, wherein

w0 b@eabisgonucl eotide is 5 PCT/US2005/037731
T™*"C GT*C GA*C GAAT*C GFGCGEGCeCECcccGy SEQ
I DNQ 4), wherein * represents a stabilized
i nternucl eotide |inkage. 10. An oligonucl eotide
conprising: 5 TTC GIC GITTXi. _GIC GIT 3' (SEQ I D NO
25), wherein the oligonucl ed®ide includes at |east 2
stabilized internucleotide |inkages and _ represents
phodhb pnﬁsexﬁtimenﬁon phivsthbotibgstiet by ihk éolilqwmg mplssi which in

| i nk d wh XL , di T,
0 i GO eGP IGeaF SrHeh o bRl ot e
ref@xlehgé%r(ﬁféh@lﬁ{g Kiradire GeteiteklissiMaG a@dnts, Hlislished patent applications,
ol I gonucl eotide conprises 5'

ancrccr»pemc@g*p@e@apptrmrms)@m donghont this ggticrtion aohershy
ein regartg ntz a stabilized internucl eotide -

eX]Pre KPEOTPP oFT6huct eoti de of claim 11, wherein
the oligonucleotide is 5

T*TT*CGET*CEGT*T*T*T GT*C_GT*T 3 (SEQ ID NGO 5),
wherein * represents a stafiXeMEdESternucl eoti de

01030'&%9’?,’%‘1° ?dgg {bﬁ efers to the free 5 end of the

ean " refers to the free 3' end of
t he "ﬂielfgkhmmmgémmdiee usbdinmxemp@@nucl eotide of claim
10, wherein X1 is C 15. The oligonucl eotide of claim
14, wherein the oligonucl eotide conprl ses 5 TTTZC

=TTTC_GT*Q 1\@ 'ng(SEQIDNO
gp%herel n * represents a st egl i zed i nternucl eotide
Lhi o} JeLeraEE. GeAre: e ToTHEGRGREHEHE G dRERELG
T*7* T* CTSCTEETECTEFTTE QGEF TR @B TC 5+ SET TG QL *6) |
Wﬂ rei nTh gpTepenke a0l @Rt CEGECtGrer ! eot i de
nkage ref er. t he ke & h
e R B A R
tide

thé ol i Qfgﬁu@Lgégf@eG*I§ TAﬁr
coﬁprl sﬂi’i‘@""TTCCIE@B’TCECmC{”ﬁEQ KfﬁTN@ 3). 18. An

Hgon ueﬂ*@OU*ft@cc ermmrﬂwe%@ T EGFEEEEBIECCGEEH T

(SQID %ﬁllg { ki Ng:
oI ﬁgonuai*é?oﬁ*@‘ecﬁ"eﬁwﬁhcm ng: CIP ‘SE8 1D

NQo 5) . TOG TAG WETQEIMM@T)E TdeGTOMPIT Gllgpnds *)
TTU?GF C@HJ&@E@@TFT@@@A@@Q (aﬁ))ondgg) An
onuc(# ?Q;ﬁ %e g:,?;@r @k whegein
gese st*abl J e G qﬁé@ ngég& and _
esef¥’sl *@‘rg'saﬁgo@eg’%ﬂ & C%#o e
[ nl'Er nuclMEb G a&ECLGHREGE-G*G*C*G*C- G*C*G*C*C*G
18 C-G*T*C-G*T*T*C-G*G*C*G*C-G*C*G*C*C*G
19 G*T*C-G*T*T*C-G*G*C*G*C-G*C*G*C*C*G
20 T*C-G*T*T*C-G*G*C*G*C-G*C*G*C*C*G
21 T*C-G*T*C-G*T*C-G*T*T*C-G*G*C*G*C-G*C*G*C*C
22 T*C-G*T*C-G*T*C-G*T*T*C-G*G*C*G*C
23 T*C-G*¥*T*C-G*T*C-G*T*T*C-G*G*C*G*C-G*C*G*C

Materials and Methods:
Oligodeoxynucleotides (ODN§)
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23. The oligonucl eotide of claim22, wherein the
ol i gonucl eotide is 5 T*CG *T *C
WO /MG T*T*C GFCGCGEFCEFC-GCC 3 (S E QPO/N005/037731
21), wherein 5 refers to the free 5 end of the
ol i gonucl eotide and 3" refers to the free 3' end of
the oligonucl eotide. 24. The oligonucl eotide of claim
22, wherein the oligonucleotide is 5 T*CG
VGGVGGV?OGGGGC@'@@IDWL2@,
wherein 5 refers to the free 5 end of the )
ol i G¥PNs Weot mdwacﬁafrgm Biofping (f@arnkﬁert,fGe@@asy) aidgma-Ark

s P R o %%%“@io BT AR R ER By Loy 2
Phﬁrﬁéc@ﬂé‘a@(ﬁm (Eeﬁi%g et C"@Ns Herd Hbfded Bl lbliasphate-
ers to e

wherein 5' ree 5 end of th

buﬁﬁereg@ﬁhm gmadumany). andercd a 20 e Al diditions sy gpried out
usfngﬁpar%éeg%é’éclj%f%ﬂf _?_5]:}@@)@% P§ \Ml%g r@g?’tﬁé glglte rﬁtélseselﬁeds by Trilink

Bistealmdlogied i nt enucl eoti de |inkage and _ represents
phosphodi ester or phosphodi ester-1ike i nt enucl eoti de
| i nkage. 27. The oligonucl eotide of claim 26, wherein

#D@ cleotide is 5 C&
C lgl“rg%ﬂ%*T*T*C-G*G*C’*G*C—G*C*G*C’*C*G3 (SEQ ID

ol i gPoeﬁlﬁg?rgmoacgbg%c rt%&eﬁ;‘%gatlto% grgﬁ%ﬁé’aﬁﬁ%e a, eiﬂ’l% thnagerl‘ﬁxman
dobf vdrk BRI GEnh tHel Biood B8nk dhide Mﬂl@iﬁ@%ﬁbﬁsSdleloﬂ‘f(Germany)
cl aim 26, wherein the oligonucleotide is

5 G T*CG
anqbf@r@hpsq;ﬁ’@l‘é@@v@ prufied oy evnrtipgetion m(@SE@Oiltﬁmque (Fpma).
Th“‘h%&&feﬁg% gé glﬁ dﬁ? é!&&?fr%ﬂﬁﬁ(fgr mSﬁdasggye)é&g\wre sgspe?ded in

onu ers'tot
frdelzmgohd:djmmmﬂ eniédie -7¢C. W requigal aliquetd oftbessfcells siern

26, wh h [ ; is 5 T*CG
thipwic, T e O R B A el e (BioWisalery
Bé’l’gﬁ%@ st }é}fiem@,ﬁg@ (ﬁthtf»‘% WY@) lfmra@ faetiv@Sfhn@had A8 serum (BlfoWhlttaker

eot1 de and refers to the free 3' end
Bl gimno)|ar d 6%ue1 e dtauieactﬁr@tedm 3l bnglotagtng CRio¥fhigdkeim

26, wherein the onucl eot i de ]
103 inbpeniciey i) Bretel o oaay ot AR oo agy)
wherein 5 refers to the free 5° end of the
on ide and 3' refers to the free 3' end of
C¥1ﬁ%ﬂl€l (Pe%c% )

lgbgwf% 8&%%6‘ Te-g[g?d hg%ng(ﬁag%ﬁ(%pﬁtesc l(na_i)(mwell
roﬁna— ’B@i‘t&;ﬁ e@é‘seéﬂél BB BECVEh ODN (1BtHe Qnédatdkibns 4s ikdirated in a

wherein 5 refers to the free 5 end of the

h@nlﬁg”mdun@éxatqr 63 Bid Calturecfupprpaiaptspyiae £olistes andifngjrused

e e

su’ia&n’éﬁn’fs@vé@ asdessed ubing cOnihierdiall 3 avaﬂ(aEE(EHIIAI\IQﬁs (T283lpne, USA)

wherein_5' refers to the free 5  end
orgpihgsrEH B Qféfelaﬁ%do it ramerallyailfe anibodiss ffigm Becton
Df&ﬁlSQﬁ/‘Pﬂ%ﬂﬁé&o&' Iqﬁ;).

Studies for Example 13 were conducted as follows:

Spleens were removed from 6 mice (male, BALB/c). The splenocytes from each
spleen were separated by pushing gently through a cell sieve (70 pm pore size), and were
then pooled. Splenocytes were added to wells of culture plates. 1x107 cells in a volume
of 900 pl medium were added to each well. Medium was RPMI 1640 containing 10 %

fetal bovine serum. 100 pl aliquots of CpG ODN solutions in medium were added to
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33. A pharmaceutical conposition conprising an
ol i gonucl eoti de of any one of clains 1-32 and a

w@b@essageut i cal |y acceptable carrier. 34. The PCT/US2005/037731

phar maceuti cal conposition of claim 33, further
conprising a nebulizer. 35. The pharnaceutica
conposition of claim 33, further conprising an

i nhal er. 36. The pharnaceutiﬁgl conmposition of claim
35 wherein the inhaler is a rnetered dose inhaler. 37.

The E rnac?utlcal conposi tion of cl ai m 35, wherein
eqheelhipagres fipal cancrsiatiensin ke wells afd).01rhdO pg/ml. After incubation
i I C
BT 9 COMRRRA ARl Syl T4 LDt nd sy
fahgtakbeancaatationsmdsg &ittep t}@fuﬁhmeﬂnﬁﬁ;pléwags&ﬁaFNy, IP-10, IL-

conpri sSi n%i an anti- viral agent. 40. The
13HAr orelddlie) @ HLISAHON®Y-i on of clai m 33, wherein the

phar maceutical |y acceptable carrier is formulated for

subcut aneous adm nistration. 41. The pharnmaceutica

IS dfiagfigod-inditedigd casthif ikl ﬂeﬁ@taﬁaamgﬁﬁui paal 'y
acce%tabl e carrier is fornulated for oral

admi U&qa@ﬂgwalm Flartigyg “@rﬁam@@é@& véthlantggrlesplbain, §fmg both
11ﬁ1l éf%ﬁéal aﬂ@ &Cf"f)p b' szi‘lb ¥stREEFRSABL 5 mg,
I‘ I er or mJ te

umdtp‘emtlosd:al)atvamglvéﬁ on kisidy dﬁy an Gﬁlineg (pligs()dvﬁe tahtigenadhaBeiged by
one of clains ér%é%for stinulating an i nmunpe response.
r

S¥ppsugde ingrangsal RISEFELATIgEN BYICA R TOMEERIPT BYasrscoutive
wheld? TH% i8R WnSsuld c?a q@fd'mﬁ\lé ?r(lot number AQE-03]-

stinulating an i mrune res
001- i\@dmiﬂleng/kgm 650 eg s@]mlm) (Was (aﬂmumstelbdiiﬁtranmseﬂheonce each week,

f di t f t t th A46.
o3 TP A E Bk o ke aef Rl BE eEEriR oLthe final
clilleMbd &b stully 88§ 20 rﬂinn%e}x cheinRfwRNyvigh beRhuA nqqtﬂlﬂé@ké?fn 150ul/kg

any one of claims 1-32 in the manufacture of

safiad)- cAnarals were nretecatededitimmepyamming ((E} opg/ked Btr apmtooéal)aiﬂ

f _any.one
R R s e R b B i s Om sy
dee®d; @uined Yigs Mige daatietizel @ialodBmeMiRmeind of Adal resistance using a
nedlcanent Is used wth a chenntherapeutlc agent. 50.

Bugeo 19ppiggtory| m@@ﬁ%ﬁ stanyandsyotiraye.ohbe Gpal@ntigerschrllgee wias then
m;aﬁg ?&E@%%BI%M ? %g i& Q{%@ d%l‘rveré td th€ %‘{Bg’g%ﬁyg)fé Animals

ecti ous an ol gonuc
wefe @atyeatetewiih ntflpyralm’ﬁné. (Bhg/ke, hﬂitﬁap&ﬁmmﬁ:@l@BU iréin@ks Before
di ca t for the treat menﬁs1 of a viral disorder. 52.
ngks e Ngpal apsiitancs vas praswed fal minuigs afiesehelienes s
hepatitis. 53. The use of claimb52 wherein the
hepatitis is hepatitis B.
Induction of antigen-induced increase in nasal resistance in mice

Mice (male BALB/c) were sensitized on study days 0 and 7 with antigen
(ovalbumin, 100 ug, i.p.) with aluminum hydroxide adjuvant (Pierce Alum i.p.). Mice
were antigen challenged daily by exposure to intranasally-administered antigen (1 mg in
10 pl saline). The first challenge was on study day 14. SEQ ID NO:7 was administered
intranasally twice. The first dose was given 2 days before the first antigen challenge.
The second dose was given 7 days later. Alternatively, budesonide (an anti-
inflammatory, synthetic corticosteroid) was administered intranasally daily. The first
dose was given 2 days before the first antigen challenge. On each day, the budesonide

dose was administered intranasally 4 hours before intranasal antigen challenge.
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54. The use of claim52 wherein the hepatitis is
hepatitis C 55. Use of an oligonucl eotide of any one
wobRooshad4ss 1-32 in the manufacture of a nedi caP€nUS100$/037731

the treatnent of autoi mmune di sease. 56. Use of an

ol i gonucl eoti de of any one of clains 1-32 in the

manuf acture of a nedi canent for the treatnent of

airway renodeling. 57. The of claim44, wherein

the nedicanment is for use without an antigen. 58. The

use of claim44, wherein the nedicanment is for us

Engpointsawets megageied oBgtudx dep2h die. fistays plien the gecesd Hase of SEQ ID
0

NGPTEN A AT B8 e HURLE e PO frafaicp
SephatdmickrSseived aafinad bhigdni chena@e @A idcdddnc&pdf saséAlmgpand nasal

60. A nethod for treatlng al | er gy onpri si ng
rubing Miess ernig foha A0 suBpie Penadafia g 615 enge- ri sk of having

al l ergy an oligonucl eoti de of any one of clains 1-32,

in an effective anmount to treat allergy. 6 1. The
E%aumhmuAmhbmhain16O wherein the subject has allergic

r hi |s A met hod for dul at |

s pbeReng YRR vy “gerieek (OF Dy of s B s fhe
po%hlaﬁ@ﬂé»‘@élﬁé’éérﬂﬁal@d walYnRR6rRdl. Tha D@kt &altlﬁl@ccﬁﬂparlsons test

effective amount to nodul ate an imune response.” 63. A
wasatshd trfcomperisan ofiigtaassthima sivgdeertted.ed by viral

i nfection, conprising adm nistering to a subject

having or at risk of having asthma exacerbated by

Ctokitle maﬁacdﬂmr’thaﬁ’mﬁise%wal eoti de of any one of
clains 1-32, in an effective anount to treat

ast hige (8’14116 Pid-Bre} wews desecwith H%P@QO%r(@ilrﬁlﬁHemg/kg) or control

veﬂHlé;&QHr?é 59 Eu?})gt%s alq% i gﬁlﬁ%ﬁhoﬁ@ﬁhgﬁ%&g{ lat/cfrt’ﬁegiztﬁ@tand serum

(s@}ﬁ@att&:l ftoinfh’:lo@ﬂ blg@ma@ b? otuidite pusctoed) inees aﬁlebtedtﬁiﬁ)urs and 15 hours
ofB0He ol RBBOGS & PRPRIGEcoRk b geh Tevere cotmed Wit an Advia

e | at
au@c%drl%g@kﬂér‘ie&ﬁgﬂte# doﬁfér%ﬁltaﬁgﬁsf ﬁ%yédcktlﬁégedné Wh nZ@lEr%g%sﬂo (}ﬁ'gr%ﬁloalveolar
lavdgriftuid2nd sman@veﬁe bdrayal usgcgmmleeELIm (IIFN cadin 12p40)errehl

w t hout an antigen to the sub

ect. 68. The nethod of
Lumizpxrwekingmardplex shsen|(iFgbn ﬂ%&L‘r@e ILs! Ry dl12y He éd11b§ IL-6,

windf SR Rrh S (PR A aEEe. ERRERS i Hifbem

deiddld SrRbMtratidnt Qete diffeRet FRRactPAMAIHE ey inGRe rahB€0.3 — 12
nmet hod of claim 62, wherein the oli gonucl eotide is

pedel.i vered to the subject in an effective anbunt to

i nduce cytokine expression. 70. The nethod of claim

69, wherein the cytokine is selected fromthe group
IngRiRAY6Virdginductibn 0f inf¥pAmatibiNin mousd Arwhis. 12, | FNg and

| P-10. 7 1. ' The nmethod of claim62, wherein_th

ol i gaRuenzastiugéinflyenra tynep etrbixpe Nk wpquse ﬁd@medaﬁram PR8) was

%H (ﬁ‘g']jr/aglscﬁmpo WahousQ, Ffttildu hBfuleMMARad BARORSE AQa Brefifllinary
study to titrate influenza dose and determine time-course of infection, BALB/c mice

(female) were infected with influenza virus by intranasal instillation on study day 0.
Mice received 50, 200 or 500 egg-infective doses (EID)sq of virus in 40 ul saline.

Airway inflammation was assessed 1, 3, 6, 9 and 14 days after infection.

Intranasal administration of CpG ODN and measurement of airway inflammation
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froma Th2 bi ased response. 72. A nethod for treating
cancer, conprising admnistering to a subject having
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NO8&, SEQUD Rat&8EM I &¥G:6por Sven SHEQIDNO:1, SEQ ID NO: 2 SEQ ID
NO:3) donors were incubated with CpG ODN for 48 hours at concentrations indicated.

Interferon-alpha secretion by human PBMC was measured..

Res;tlts: Figure 1 demonstrates increased production of IFN-ou upon incubation
with CpG ODN. Data represent the mean +/- SEM. Note that the absolute levels in
pg/ml can not be compared directly, as PBMC from different donors were used and

results from each donor are variable.

Example 2: Stimulation of TLR9-transfected cells in vitro
Methods: HEK 293 cells transfected with human TLR9 were incubated with
SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, or SEQ ID

NO:6 for 16 hours. The signal was determined by a luciferase readout.

Results: The results are shown in Table 1. The EC50 was calculated using
Sigma Plot (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.
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<211> 23 <212> DNA <213> Artificial sequence <220>
<223> Synthetic oligonucl eotide <400> 1 tcgtcgacgt

WO e@gagageg ccg 23 <210> 2 <211> 23 <212> DNA R21I/B$2005/037731
Artificial sequence <220> <223> Synthetic
ol i gonucl eoti de <400> 2 tcgtcgtcgt tcggcgcgcg ccg 23
<210> 3 <211> 18 <212> DNA <213> Artificial sequence
<220> <223> Synthetic oIigonH&Jeotide <400> 3
tcgtcgttcg gecgegeecg 18 <210>°4 <211> 23 <212> DNA
<213> Artificial sequence <220> <223> Synthetic

Tabl¢ konucl eot i de<400> 4 tcqat cgacga tcggcgcgeg ccg 23

<210BN6 <21}>EG50<2]2mapndl 4213> Artificial sequence
SEQID NOT Sygggtic wguorjucl eoti de

SEQID NO:2 | 4730 20

SEQ ID NO:3 2400 16

SEQ ID NO:4 3200 14

SEQID NO:5 | 4290 13

SEQ ID NO:6 4580 11

Example 3: Effects of the CpG oligodeoxynucleotide SEQ ID NO:7 against antigen-
induced increase in nasal resistance in guinea pigs

. Methods: To investigate the effects of the CpG oligodeoxynucleotide SEQ ID
NO:7 against antigen induced increases in nasal resistance in the guinea pig, guinea pigs
were sensitized with antigen, then antigen-challenged nasally. Nasal resistance was

measured for 40 minutes after challenge.

Table 2. Summary of study protocol

Antigen Antigen Antigen

sensitize challenge challenge

7 ¥ v v v L 4

Dose with Dose with
SEQ ID NO:7 SEQ ID NO:7
v v
Day: ] 4 12 14 17 19 21 24
v —
Measure antigen-induced
increase in nasal resistance

Results: Figure 2 demonstrates that antigen challenge caused a progressive
increase in nasal resistance over 40 minutes that was significantly suppressed in guinea

pigs that had been treated with SEQ ID NO:7 (0.03—1 mg/kg).

Example 4: Effects of CpG oligonucleotide SEQ ID NO:7 in a mouse model of allergic

rhinitis
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<400> 5 ttcgtcgttt tgtcgtt 17 <210> 6 <211> 18 <212>
DNA <213> Artificial sequence <220> <223> Synthetic

wW@bkiogos4sd eoti de <400> 6 tttcgtcgtt tcgtcgtt 1BCRBSDBS/37731

<211> 24 <212> DNA <213> Artificial sequence <220>
<223> Synthetic oligonucl eotide <400> 7 tcgtcgtttt
gacgttttgt cgtt 24 <210> 8 <211> 24 <212> DNA <213>
Artificial sequence <220> <2§§> Synt heti c

ol i gonucl eoti de <400> 8 tcgfc¢gittt gtcgttttgt cgtt 24

ey Ao et Dok EEFED o
s}%ﬁm}%g&g A Bl dro L IBTATI SO erSnARzaTion A8d dQigen bhalidtbe St altissues
were taken for histopathological assessment of inflammation. Separate mice received a
final antigen challenge and incidences of sneezing and nasal rubbing were counted for a
10 minute period after challenge.

Table 3: Summary of study protocol: oligonucleotide-treated mice

SEQ ID NO:7 SEQ ID NO:7
or SEQ ID NO:8 or SEQ ID NO:8
| v
Sensitize Daily antigen challenges
S L VU 2 2 R 2 T T R N
Day: 0 7 12 13 14 15 16 17 18 19 20 21 22 23 24 25 2:
Endpoints
Table 4: Summary of study protocol: budesonide-treated mice
Daily doses with budesonide
N JNC TR N 2 I 2 2 2 R R
Sensitize Daily antigen challenges
oW L N R 2 2 2 T T R R T
Day: 0 7 12 13 14 15 16 17 18 19 20 21 22 23 24 25 Zf
Endpoints

Results: Antigen challenge caused sneezing and nasal rubbing. As demonstrated

in figure 3 the incidences of both were suppressed in mice treated with SEQ ID NO:7.

Example 5: Influenza virus-induced airway inflammation in mouse lung: Effects of

class C CpG oligodeoxynucleotides

Introduction: CpG oligodeoxynucleotides (ODNs) induce immune-modifying

cytokines that should provide anti-asthma effects. Class C CpG ODNs induce higher
titers of IFNa than previous class B ODNs. Class C CpG ODNs may offer the

additional benefit of suppressing virus-induced exacerbations of asthma. This study
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<213> Artificial sequence <220> <223> Synthetic
ol i gonucl eoti de <400> 10 tcgtcgtttt gacgttttgt cgtt 24
W 200433434 <211> 20 <212> DNA <213> Artificial Bermusmwo037731

<220> <223> Synthetic oligonucl eoti de <400> 11

tccaggactt ctctcaggtt 20 <210> 12 <211> 22 <212> DVA
<213> Artificial sequence <220> <223> Synthetic

ol i gonucl eoti de <400> 12 cgtggtcgtt cggcgcgcge eg 22
<210> 13 <211> 21 <212> DNA X213> Artificial sequence

. <220> <223>_Synt hetic ol igonucl eotide <400> 13 )
inypstigated the @by B §€ Beercdasy Cz&p@qualﬁs o suppiess virps dpflysnzppiaad in

o8 AL SRR el Syt

Methods: Influenza virus was used to induce airway inflammation in BALB/c
mice. CpG ODNs were administered intranasally and the protective effect was
measured.

Results: Figure 4 shows that in a preliminary study to titrate influenza dose and
determine time-course of infection, influenza virus caused an accumulation of leukocytes
in the airways. Peak inflammation was achieved after 6-9 days. Mice infected with 500
EIDS50 of virus showed marked weight loss after 6 days and were sacrificed.

Figure 5 demonstrates the protective effects of CpG ODNs on virus load and
virus-induced airways inflammation. Pretreatment with CpG ODNs before infection
with influenza virus (200 EID50) reduced virus load in the lung as assayed 6 days after
infection. Figure 6 demonstrates that infection with influenza virus caused an
accumulation of leukocytes in the airways 6 days later. These were predominantly
neutrophils and mononuclear cells (monocytes, macrophages and lymphocytes). There
were very few eosinophils. Cell accumulation was significantly suppressed in mice

pretreated with any of the CpG ODNG.

Example 6: Effects of class C CpG oligodeoxynucleotides against antigen-induced

airways inflammation in the mouse

The activity of three class C CpG oligodeoxynucleotides (ODNs) was compared.
The class B CpG ODN SEQ ID NO:7 was included in the study for comparison.

Methods: Mice (male BALB/c) were sensitized on study days 0 and 7 with
antigen (cockroach, 10 pg, intraperitoneal) with aluminum hydroxide adjuvant (Pierce
Alum, intraperitoneal). Mice were antigen challenged by exposure to intranasally-
administered antigen (10 pg in 40 pl saline), twice each week for two consecutive weeks.
The first challenge was on study day 21. CpG ODNs (1, 10 and 100 pg/kg) were
administered intranasally once each week, two days before the first antigen challenge of
the week.

Airways inflammation was assessed 48 hours after the last antigen challenge.

Cells in airways were recovered by bronchoalveolar lavage. Differential cell counts
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tcgtcgttcg gcgcgecgecg 20<210> 15 <211> 22 <212> D-NA
<213> Artificial sequence <220> <223> Synthetic
wWo@bkiogos4sd eoti de <400> 15 cgtcgtcgtt cggcgcgcgeCBRySAB5/037731
<210> 16 <211> 21 <212> DNA <213> Artificial sequence
<220> <223> Synthetic oligonucl eoti de <400> 16
gtcgtcgttc ggcgecgecgee g 21 <210> 17 <211> 20 <212> DNA
<213> Artificial sequence <220> <223> Synthetic
ol i gonucl eoti de <400> 17 tegtegtteg gcgcgcgccg 20
<210> 18 <211> 19 <212> DNA <213> Artificial seq e
weropode by aAdsiaauemated eall epymiss) dupphees Q%@@Jlsﬁota? EBST celts,
C < > 1> < >
an(i %@%ﬁgﬁﬁ%eﬁ%}cgfﬁg c%gnl%g bg %ﬂ)gv cy]c&né@% 18 <212> DNA

sequenc

Table 5. Summary of study protocol

Antigen Antigen Antigen
sensitize challenge challenge
¥ L 4 v v v 2
Dose with Dose with
CpG ODN CpG ODN
v v
Day: 0 19 21 26 28 31 33

v

Assess airways

inflammation

Table 6. CpG ODNs tested

SEQ ID NO:7 Semi-soft class B Lot A25-0313-L1

SEQ ID NO:1 Semi-soft class C Lot C44-1209-M1B
SEQID NO:2 Semi-soft class C Lot C44-1209-M2D
SEQID NO:3 Semi-soft class C Lot C44-1209-M4B

Results: Antigen challenge caused accumulations of eosinophils and T cells in
the airways (figures 7 and 8). There was no accumulation of neutrophils. Each of the
CpG ODNS caused a significant suppression of eosinophil accumulation at the highest
dose tested (100 mg/kg) (figure 7). Numbers of T cells were also lower, although the

reductions were not generally statistically significant (figure 8).

Example 7: Cytokine induction by class C CpG oligodeoxynucleotides in the mouse in

vivo

The activities of three class C CpG oligodeoxynucleotides (ODNs)were
compared. The class B CpG ODN SEQ ID NO:7 was included in the study for
comparison.

Methods: Concentrations of cytokines and chemokines in bronchoalveolar

lavage fluid and serum were assayed as described in materials and methods.
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<220> <223> Synthetic oligonucl eoti de <400> 19

gtcgttcggc gcgecgeccg 18 <210> 20<211> 17 <212> DNA
woe2d8i43484 i fi ci al sequence <220> <223> Synt het PCT/US2005/037731

ol i gonucl eoti de <400> 20 tcgttcggcg cgcgccg 17 <210>

21 <211> 22 <212> DNA <213> Artificial sequence <220>

<223> Synthetic oligonucl eotide <400> 21 tcgtcgtcgt

tcggcgcgcg cc 22 <210> 22 <§%1> 17 <212> DNA <213>

Artificial sequence <220> <223> Synthetic

ol i gonucl eoti de <400> 22 tcgtcgtcgt tcggcgc 17 <210>

23 <211> 21 <212> DNA <213> Artificial sequence <220>

TabR2B>T Batinient gxoupsi gonucl eoti de <400> 23 tcgtcgtegt
t cggcgcgc §pE ofigodegxypucigpiide Intranasal Time points for
. doses sample
"collection

Vehicle 8, 15 hours
SEQ ID NO:7 Semi-softclass B Lot A25-0313-L1 0.1, 1 mglkg 8, 15 hours
ODN SEQ D NO:1 Semi-soft class C Lot C44-1209-M1B 0.1, 1 mglkg 8, 15 hours
ODN SEQ ID NO:2 Semi-softclass C Lot C44-1209-M2D 0.1, 1 mglkg 8, 15 hours
ODN SEQ ID NO:3 Semi-soft class C Lot C44-1209-M4B 0.1, 1 mg/kg 8, 15 hours

Results: Figure 9 shows cell numbers in bronchoalveolar lavage fluid. Intranasal
instillation of each of the class C ODNG, especially at 1 mg/kg, showed a trend to
causing a very mild accumulation of leukocytes in bronchoalveolar lavage fluid.

Figures 10-15 show cytokine concentrations in bronchoalveolar lavage fluid.
Intranasal instillation of each of the CpG ODNs induced measurable titers of IFNai,
IFNy, IP-10, IL-12p40, IL-6 and TNFa. in bronchoalveolar lavage fluid. Titers of the
other analytes measured did not reach detectable concentrations or concentrations above
background (typically < 20 pg/ml, data not shown). The class C ODNs were each more
potent than the class B ODN SEQ ID NO:7 as inducers of IFNa., IFNy, IP-10, IL-12p40,
IL-6 and TNFo. The increased potency of the class C ODNs was especially apparent at
the 0.1 mg/kg dose level. Of particular interest was the observation that only the class C
ODNSs were able to induce any measurable titers of IFNa and IFNy after dosing at 0.1
mg/kg (figure 10).

Figures 15-18 show cytokine concentrations in serum. Intranasal instillation of
each of the CpG ODNs induced measurable titers of IFNy, IL-6 and TNFq, in serum.
Titers of the other analytes measured did not reach detectable concentrations (typically <
20 pg/ml, data not shown). When compared with the class B CpG SEQ ID NO:7, each
of the three class C ODNs were more potent inducers of the immune-modifying

cytokines IFNo., [FNy, IP-10, IL-12p40, IL-6 and TNFo.

Example §&: Effects of CpG oligodeoxynucleotides SEQ ID NO:2 and SEQ ID NO:7 on

antigen-induced IgE production in the mouse
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<211> 17 <212> DNA <213> Artificial sequence <220>
<223> Synthetic oligonucl eotide <220> <221>
wWOonR@e/188at ure <222> (5).. (5) <223> where n i SPEMNYS2005/037731
nucl eoti de <220><221> m sc_f eature <222> (8).. (8)
<223> where n . is any nucl eotide <220> <221> m sc_f
eature <222> (9).. (10) <223> where n is any
nucl eoti de and wher e any one,pr nore n can be present
or absent <220> <221> tnisc_ ? eature <222> (11)

(11) <223> where n is _a ritnidine <220> <221> M,
eat upetheds 2M1%e1@1}ale B@L@/Q)Z\Qgg seRyitized on studydays 0 and% w1th

arftigEn ER D. £a3

<%%i§ 17631?‘51’» ’ 22&‘%%“%}&? H @?gﬁgﬁﬁdﬁﬁa@e@ i€ Alum, i)
Mmﬁcelﬁg&ﬁﬂﬁ@ﬂDd\I 012 gSHE 12 NO:den<sARy>dax@ 21 9, ﬁnasd: 7f(1 e. two days
be%arteuerac s<ezr1%1%i>zat(10n gnd on tﬁe day of sensitization). Mice were bled by cardiac
puncture on study day 18. Serum was collected by centrifugation and assayed by ELISA

for ovalbumin-specific IgE and IgG2a.

Table 8: Treatment groups:

Sensitization Treatment n

1 None None 5

2 Antigen Vehicle, i.p. 10
3 Antigen SEQ ID NO:2, 1ug/kg, i.p. 10
4 Antigen SEQ ID NO:2, 10 pg/kg, i.p. 10
5 Antigen SEQ ID NO:2, 100 pg/kg, i.p. 10
6 Antigen _SEQ ID NO:2, 1000 pg/kg, 10
7 Antigen :‘.‘:IEQ ID NO:7, 1ug/Kkg, i.p. 10
8 Antigen SEQID NO:7, 10 pg/kg, i.p. 10
9 Antigen SEQ ID NO:7,100 pg/kg, i.p. 10
10 Antigen _SEQ ID NO:7, 1000 pg/kg, 10

i.p.

Table 9: Summary of study protocol

Immunize Immunize
[\ W
ODN ODN ODN ODN
\/ \” \/ ¥
Day; -2 -0 5 7 V 18
[/
Endpoints

Results: Antigen sensitization resulted in serum titers of antigen (ovalbumin)-
specific IgE and IgG2a. The production of IgE was suppressed in mice treated with
either SEQ ID NO:2 or SEQ ID NO:7, while the production of IgG2a was potentiated
(figure 19).
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<223> where nis t or c¢c <400> 25 ttcgtcgttt ngtcgtt 17
<210> 25 <211> 24 <212> DNA <213> Artificial sequence

W 2®04354223> Synt heti c ol i gonucl eoti de <220> <PRWBS2005/037731
m sc_feature <222> (4).. (4) <223> where n is any
nucl eoti de <220> <221> m sc_f eature <222> (7).. (7)
<223> where n is any nucl eoti de <220><221>
m sc_feature <222> (8) (10) <223> where n i s any
nucl eoti de and where any one'or nore n nmay be present
or absent <220> <221> m sc_feature <222>

11) .. (11
oo Fiomilhsions n Ths deiapt RIBREBH Grenasstrass dap0 D KO dnd SEQ
I RG PR Sntagaltboducioh b AP TR ohligod Bhsitization,

an@porhE&s Thi4Rridél IoGPagaathretionc GharesaimofithsgtRlY pr@dide
27 <211> 24 <212> .<213> Artific] seqguence .
further evidence that these CpG oligos can suppress a Jl" -type 1esponse to antigen

exposure in the mouse.

Example 9: Effects of SEQ ID NO:2 against exacerbated airways inflammation induced

by combined influenza infection and antigen challenge

Introduction: The class C CpG oligodeoxynucleotide SEQ ID NO:2 can suppress
influenza virus load and virus-induced airways inflammation in mice. The present study
investigated the protective effects of SEQ ID NO:2 against the exacerbated airways
inflammation induced by combined influenza virus infection and antigen challenge.

Methods: Mice (male BALB/c) were
sensitized on study days 0 and 7 with antigen (cockroach, 10 pg, intraperitoneal) with

Antigen and virus administrations:
aluminum hydroxide adjuvant (Pierce Alum). Mice were antigen challenged by
exposure to intranasally-administered antigen (10 pg in 40 pl saline), twice each week
for three consecutive weeks. The first challenge was on study day 21. Mice were
infected with influenza virus (influenza type A, subtype HINI1, mouse adapted strain
PRS, 200 EIDs; in 40 pl saline) by intranasal instillation on study day 34 (i.e. before the
last pair of antigen challenges). Alternatively, separate groups of mice received antigen
challenge alone or virus infection alone.

SEQ ID NO:2 (100 pg/kg) was administered intranasally once each week, two
days before the first antigen challenge of the week. Airways inflammation was assessed
48 hours after the last antigen challenge. Cells in airways were recovered by
bronchoalveolar lavage. Differential cell counts were made by light microscopy from

cytocentrifuge preparations stained with Wright-Giemza stain.

Table 10: Summary of study protocol

Virus
7
Antigen Antigen Antigen Antigen
sensitize challenge challenge challenge
¥ W

ODN ODN ODN
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<220> <223> Synthetic oligonucl eotide <220> <221>

m sc_feature <222> (8) ..(10) <223> where n is any
woe@basi4sde and where any one or nore n nmay beP@Er/@smns/037731

or absent <220> <221> m sc_feature <222> (18) .. (20)

<223> where n is any nucl eoti de and where any one or

nore n may be present or absent <400> 27 tcgtcgtnnn

-tcggcgcnnn gccg 24 <210> 28 11> 23 <212> DNA <213>

Artificial sequence <220> <223> Synthetic

ol i ggnuclLeotide <2203 <22]1> m sc_featufe <222> (4)
Da.y.'(4 <223 \Xgerezgn iz‘é n%}‘i nz% eo% e £<3220>%%2213§’ 38 A&?

m sc_feature <222> (7) | .(7)<223> ere ni s any Endpoints
nucl eoti de| <220¥irst221> m scSéwad ur e |<222> ( IGyrd. . ( 10)
<223> wher ¢ freptmentyeel | iragtmepbweelo (> <2 negtment week

m scResets:uFigueo2Pshaqwsghat infeetign with xflugnes sirws algneenantigen
chrelﬂ&lxg%oatlén%eeaa% gegfsed an increase in the total number of leukocytes in
bronchoalveolar lavage fluid. In virus-infected mice, this cell accumulation included a
marked neutrophilia, whereas in antigen-challenged mice, the accumulation included a
marked eosinophilia. When compared with mice that received antigen challenge alone,
those that were antigen-challenged and virus-infected showed an exacerbated
accumulation of leukocytes in bronchoalveolar lavage fluid. This increased
accumulation included both neutrophils and mononuclear cells. However, these mice
showed reduced eosinophilia. Other researchers have similarly shown that influenza
infection can suppress airways eosinophilia in antigen-challenged mice, and have
hypothesized that this is a Thl1-mediated effect (e.g. Wohlleben et al., 2003).

Treatment with SEQ ID NO:2 (100 pg/kg) did not suppress the virus-induced
neutrophilia (figure 20). This negative finding was expected since, in an earlier study a
higher dose of 300 pg/kg was most desirable to show anti-virus effects. Furthermore,
SEQ ID NO:2 (100 pg/kg) did significantly suppress antigen-induced eosinophilia. This
positive finding was in agreement with earlier studies. |

SEQ ID NO:2 (100 pg/kg) significantly suppressed the exacerbated airways
inflammation induced in mice that were both virus-infected and antigen-challenged. The
exacerbated accumulations of neutrophils and mononuclear cells were both suppressed.
In addition to exacerbated airways inflammation, mice that were both virus-infected and
antigen-challenged showed a marked loss of body weight. This was significantly
suppressed in mice treated with SEQ ID NO:2.

Conclusions: Inboth children and adults with existing asthma, infections with
respiratory tract viruses are important precipitants for airway obstruction and wheezing.
The inflammatory processes involved are complex. However, virus-induced neutrophil
and mononuclear cell recruitment and activation are implicated in aggravating the airway
obstruction that contributes to these asthma exacerbations (reviewed by Gern and Busse,
Nature Immunology, 2002). The data of Example 9 demonstrate that SEQ ID NO:2
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<221> m sc_feature <222> (20) ..(23) <223> where n is

any nucl eotide and where any one or nore n nay be
w@e@sasi43or absent <400> 28 tcgncgncgn t cggcgcpemusIms/037731

23 <210> 29 <211> 10 <212> DNA <213> Artifici al

sequence <220> <223> Synthetic ol igonucl eoti de <400>

29 tcgtcegtttt 10 <210> 30 <211> 10 <212> DNA <213>

Artificial sequence <220> <g§§; Synt heti c

ol i gonucl eoti de <220> <221> m sc_feature <222> (9)

m?%%@?jpﬁ%ﬁ%%@%g%&?@%ﬁ%ﬁ%ﬁ Qgﬁqp{ﬁ Ofg)_lgl};%gnonuclear

cefis tinducsd & mREPYLDBED A3 rhs ﬁgf%&?on%fﬁteﬁiﬁgéﬁchallenge.
ol i gonucl eoti dé <400> 31 tcgacgtcga 10<210> 32" <211>

10 <212> DNA
Example 10: Guinea Pig Studies

Example 10a: Summary of guinea pig AHR protocol

Male guinea pigs were sensitized on study days 0 and 4 with antigen (ovalbumin,
0.5 ml, 1% OVA i.p./s.c.) with aluminum hydroxide adjuvant. Guinea pigs were antigen
challenged by exposure to inhaled ovalbumin aerosol, twice each week for two
consecutive weeks. The first challenge was on study day 13. CpG ODN or vehicle
(saline, 20 ul) were administered intranasally once each week, two days before the first
antigen challenge of the week. Airways hyperreactivity was assessed 24 hours after the
last antigen challenge by measuring bronchoconstriction (increase in airway resistance)
to intravenous methacholine. For each animal, a dose-response curve to methacholine
was obtained, and airway reactivity was quantified as the area under the curve. Figure
21 shows a schematic of the procedure.

Example 10b: Effect of SEQ ID NO:7 on airway resistance and lung compliance in

guinea pigs

Method: Guinea pigs were sensitized as described in Example 10. The first
challenge was on study day 13. Guinea pigs were given intranasally either carrier
(saline), OV A alone, of concentrations of SEQ ID NO:7 of 10 ul/kg, 30 pul/kg, 100 ul/kg,
or 300 pl/kg, i.t.

Results: Figure 22 shows that SEQ ID NO:7 caused a dose-dependent reduction

in AUC-resistance.

Example 10c¢: Statistical analysis of the effect of SEQ ID NO:7 on airway resistance

and lung compliance in guinea pigs

Method: The Dunnett multiple comparisons test was used to analyze the data
from the experiments in Example 10b. The Dunnett multiple comparisons test allows

comparison of all samples to a single control group.

Results: Figure 23 shows that SEQ ID NO:7 caused a dose-dependent reduction

in AUC-resistance.
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<213> Artificial sequence <220> <223> Synthetic

ol i gonucl eoti de <400> 32 tcgtcgacga 10 <210> 33 <211>
wQa 00623234 DNA <213> Artificial sequence <220> RCPBS2005/037731
Synt heti c ol i gonucl eoti de <400> 33 tcgcgacgtt 10 <210>
34 <211> 10 <212> DNA <213> Artificial sequence <220>
<223> Synthetic oligonucl eotide <400> 34 tcgcgtcgtt 10
<210> 35 <211> 12 <212> DNA <7213> Artificial sequence
<220> <223> Synthetic oli gon% [ <400> 35 caatatttat tg
12 <210>_36 <21 > 11D<22> DNA <213> Art|f|10| al }

Method: Guinea pigs were sensitized as described in Example 10. The first

challenge was on study day 13. Guinea pigs were given intranasally either carrier
(saline), OVA alone, of concentrations of SEQ ID NO:2 of 10 pl/kg, 30 pl/kg, 100 pl/kg,
or 300 pl/kg, i.t.

Results: Figure 24 shows that SEQ ID NO:2 caused a dose-dependent reduction

in AUC-resistance.

Example 10e: Statistical analysis of the effect of SEQ ID NO:2 on airway resistance

and lune compliance in guinea pigs

Method: The Dunnett multiple comparisons test was used to analyze the data
from the experiments in Example 10d. The Dunnett multiple comparisons test allows

comparison of all samples to a single control group

Results: Figure 25 shows that SEQ ID NO:2 caused a dose-dependent reduction

in AUC-resistance.

Example 11:
Levels of IL-10, TNF-alpha, interferon-gamma, and IL-6 (pg/ml) produced by

human PBMC following exposure of these cells to the CpG oligonucleotides described
herein is shown in the attached Figure 27-31. The test oligonucleotides shown in Figure
27 include SEQ ID NOs: 10, 9, 13, 14, 1, and 2. The concentration of oligonucleotide
used to produce a particular data point is depicted along the X-axis (uM).

As demonstrated in Figure 27 each of the oligonucleotides tested in the assays
were able to produce different levels and patterns of IL-10 secretion. Of those tested
ODN SEQ IDNO 1 and 2 resulted in dramatically higher induction of IL-10.

Figure 28 depicts data relating to TNF-alpha, interferon-gamma, and IL-6 at three
representative doses. More detailed graphs on these cytokines are depicted in Figures

29-31 with additional oligonucleotide dosages.

Example 12:
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ccgttttgtg g 11<210> 37 <211> 13 <212> DNA <213>

Artificial sequence <220> <223> Synthetic
wo@biogosissd eot i de <400> 37 cggcgcecgtg ccg 13 <2ROEUSB05/037731

<211> 14 <212> DNA <213> Artificial sequence <220>

<223> Synthetic oligonucl eoti de <400> 38 cggcgccgtt

gccg 14 <210> 39 <211> 12 <212> DNA <213> Artificial

sequence <220> <223> Syhtheg%g_oligonucleotide <220>

<221> m sc_feature <222> (6) ..(7) <223> where n is an

13 <hsls A ceh PRSTRONIONS deraos SNt Bougagsactgon Tollowing
e pORtRIrIiesO béIgAB Y €pGI AHigomddtidsLdderitdditerfifal ovn in the
attached Figures 32-42. The oligonucleotides examined are depicted in the Figures by
SEQ ID NO and included SEQ ID NO: 9, 13, 10, 14,2, 1, 11, 12, and 3. The
concentration of oligonucleotide used to produce a particular data point is depicted along
the X-axis (LM).

As demonstrated in Figures 32, 34, 35, 40, and 42 the CpG oligonucleotides
tested in the assays were able activate B cells, as represented by the markers tested. In
Figures 32 and 33 the CpG oligonucleotides tested in the assays were able activate NK
cells, as represented by the markers tested. In Figures 36, 37, 40, and 41 the CpG
oligonucleotides tested in the assays were able activate monocytes, as represented by the
markers tested. In Figures 36 and 39 the CpG oligonucleotides tested in the assays were
able activate plasmacytoid dendritic cells, as represented by the markers tested.

All five ODN having a semi soft backbone that were tested in the assays showed
an increased potency in the assays (IFN-alpha, IP-10, IL-10) compared to SEQ ID NO. 9
(fully phosphorothioate backbone). The potency of these semi-soft ODN is also
increased in: Monocyte activation (CD80, CD86 expression), pDC activation (CD86
expression), Intracellular IP-10 (Monocytes and B cells), IL-6 secretion, and B cell
activation (CD80, CD86 expression). For instance, at app/roximately equivalent or lower
concentrations most of the tested ODN resulted in better induction of the cell surface
markers than the fully phosphorothioate SEQ ID NO. 9.

Example 13:
The aim of this study was to investigate the biological activity of selected

fragments (putative metabolites) of SEQ ID NO: 2. Activity was determined by
measuring the ability of each fragment to induce secretion of TLR9-associated cytokines
from mouse splenocytes in vivo.

Stimulation of cytokine secretion by fragments of SEQ ID N O.: 2 is shown in
the attached Figures 43-45. The oligonucleotides examined are depicted in the Figures

by SEQ ID NO and include SEQ ID NO: 15-23. The concentration of oligonucleotide
used to produce a particular data point is depicted along the X-axis (pg/ml).



<222> (6) ..(8) <223> where. n is an abasic |inker

<400> 40 cggcgnnntg ccg 13 <210> 41 <211> 14<212> DNA
w283 i ficial sequence <220> <223> Synt het PCT/US2005/037731

ol i gonucl eoti de <220> <221> m sc_feature <222> (7)..

(8) <223> where n is an abasic |inker <400> 41

cggcggnncc gccg 14 <210> 42 <211> 14 <212> DNA <213>

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

ol i gonucl eoti de <400> 42 cggcgtcgcc gccg 14 <210> 43

211 5 <212 .<213> Artifici 220 .
Soosbs SRt B igoRuArds Esb Ry e B Fegmens uative
m’é%GHte@,%Ejg %% E\Téﬁl 523 Rstd@ alf ZRRedPINB TIRB 2556k kel icFioRines

sequence
IFNa, IFNy, IP-10, IL-6, IL-10 and TNFa from mouse splenocytes in vitro (Figures 43,
44 and 45). This data demonstrates that each of the fragments retained biological
activity.

We claim:
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<223> Synthetic oligonucl eotide <400> 44 cgtcgacgtg
acggg 15 <210> 45 <211> 15 <212> DNA <213> Artificial
WG eastaes <220> <223> Synt hetic ol i gonucl <400BCHES2005/037731
gagagttggg ctctc 15<210> 46 <211> 11 <212> DNA <213>
Artificial sequence <220> <223> Synthetic
ol i gonucl eoti de <400> 46 gtcgaggagg t 11 <210> 47
<211> 12 <212> DNA <213> Ar%'ficial sequence <220>
<223> Synthetic oligonucl eo pde <220> <221>
m sc_feature <222> (6) ..é?) <223> where n is an
igas;czlinker <400> 47 ta t ta 12 <210> 48 <211>
> DNA i ficlial sequence <220> <223>
Syninet WEpgEHlE ShiLe ¢ c
5 TC_GTC_GTN,TC_GGCGCN;GCCG 3’ (SEQ ID NO: 27), wherein the

oligonucleotide includes at least 2 stabilized internucleotide linkages and _ represents

phosphodiester or phosphodiester-like internucleotide linkage and wherein Nj is 0-3

nucleotides in length, with N referring to any nucleotide.

2. The oligonucleotide of claim 1, wherein N is 3 nucleotides in length.

3. The oligonucleotide of claim 1, wherein the oligonucleotide comprises 5°
T*C_G*T*C_G*T*C_G*T*T*C_G*G*C*G*C_G*C*G*C*C*G 3’ (SEQ ID NO: 2),

wherein * represents a stabilized internucleotide linkage.

4. The oligonucleotide of claim 3, wherein the oligonucleotide is 5’
T*C_G*T*C_G*T*C_G*T*T*C_G*G*C*G*C_G*C*G*C*C*G 3’ (SEQ ID NO: 2),
wherein * represents a stabilized internucleotide linkage, wherein 5° refers to the free 5°

end of the oligonucleotide and 3’ refers to the free 3” end of the oligonucleotide.

5. The oligonucleotide of claim 1, wherein Nj is 0 nucleotides in length.

6. The oligonucleotide of claim 1, wherein the oligonucleotide comprises 5°
T*C_G*T*C_G*T*T*C_G*G*C*G*C*G*C*C*G 3’ (SEQ ID NO: 3), wherein *

represents a stabilized internucleotide linkage.

7. The oligonucleotide of claim 6, wherein the oligonucleotide is 5’
T*C_G*T*C_G*T*T*C_G*G*C*G*C*G*C*C*G 3’ (SEQ ID NO: 3), wherein *
represents a stabilized internucleotide linkage, wherein 5 refers to the free 5° end of the

oligonucleotide and 3’ refers to the free 3’ end of the oligonucleotide.

8. An oligonucleotide comprising:
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<400> 48 taatatccat ta 12 <210> 49 <211> 12 <212> DNA

<213> Artificial sequence <220> <223> Synthetic
Wo@bkiogasiusd <400> 49 taatatttat ta 12 <210> 50 REWUS2002037731

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

Synt heti c ol i gonucl eoti de <400> 50 ggcgcgctgc eg 12

<210> 51 <211> 36 <212> DNA <213> Artificial sequence

<220> <223> Synthetic ollgongfleotlde <220> <221>

m sc_feature <222> (1) .. <223> where n is a purine

e b e S&h§9§5éa@§@g®§éE@é§>3N0“’2 Wheein the

olfAacle¥iRY iBclnddsSat FeaRld bibilOfintetd @ eotide linkages and _ represents
phosphodiester or phosphodiester-like internucleotide linkage.

9. The oligonucleotide of claim 8, wherein the oligonucleotide is 5’
T*C_G*T*C_G*A*C_G*A*T*C_G*G*C*G*C_G*C*G*C*C*G 3’ (SEQ ID NO: 4),

wherein * represents a stabilized internucleotide linkage.

10. An oligonucleotide comprising:

5 TTC_GTC_GTTTX; GTC_GTT 3’ (SEQ ID NO: 25), wherein the
oligonucleotide includes at least 2 stabilized internucleotide linkages and _ represents
phosphodiester or phosphodiester-like internucleotide linkage and wherein X is a

pyrimidine.
11. The oligonucleotide of claim 10, wherein X; is T.

12. The oligonucleotide of claim 11, wherein the oligonucleotide comprises 5’
T*T*C_G*T*C_G*T*T*T*T_G*T*C_G*T*T 3’ (SEQ ID NO: 5), wherein * represents

a stabilized internucleotide linkage.

13. The oligonucleotide of claim 11, wherein the oligonucleotide is 5’
T*T*C_G*T*C_G*T*T*T*T_G*T*C_G*T*T 3’ (SEQ ID NO: 5), wherein * represents
a stabilized internucleotide linkage, wherein 5° refers to the free 5° end of the

oligonucleotide and 3’ refers to the free 3’ end of the oligonucleotide.
14. The oligonucleotide of claim 10, wherein X, is C
15. The oligonucleotide of claim 14, wherein the oligonucleotide comprises 5’

T*T*T*C_G*T*C_G*T*T*T*C_G*T*C_G*T*T 3’ (SEQ ID NO: 6), wherein *

represents a stabilized internucleotide linkage.
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<221> msc_f eature <222> (6) ..(31) <223> where one
internucleotide linkage is a 3] to 3 "' |inkage <220>
woe22dea3sBsc _feature <222> (7) . . (18) <223> WhET/BS2005/837731

any nucl eoti de and where any one or nore n may be

present or absent <220> <221> m sc_feature <222> (18)

.. (30) <223> where n is any nucl eoti de and where any

one or nore n may be present,or absent <220> <221>

m sc_feature <222> (31) ..(3%? <223> where n is a

2% 2ol s edmndienie of Lo, SRR e SLepRaige 52

TEBOY+C (B TAABT+REr &+ +E SGRTPHBT EFRING), wherein *
nncgnnmnmnnn mhnnnnnnnn~nnnnniinnnn nngcnn 36 <210> 52
repRkdnts 4 8tabiitizedirDitAueied Ble linkegd, ivdieadin § brpfiern tethe Z@:5’ end of the

ol?ﬁ%éﬁﬁpé%@%@tig?‘gg tg %]euﬁée?%;éng%fﬁezmﬁﬁc %5%% eoti des

may be present or absent

17. An oligonucleotide comprising: TCGTCGTTCGGCGCGCCG (SEQ ID
NO: 3).

18. An oligonucleotide comprising: TCGTCGTCGTTCGGCGCGCGCCG (SEQ
ID NO: 2).

19. An oligonucleotide comprising: TCGTCGACGATCGGCGCGCGCCG
(SEQ ID NO: 4).

20. An oligonucleotide comprising: TTCGTCGTTTTGTCGTT (SEQ ID NO: 5).

21. An oligonucleotide comprising: TTTCGTCGTTTCGTCGTT (SEQ ID NO:
0).

22. An oligonucleotide comprising: T¥*C_G*T*C_G*T*C, wherein * represents
a stabilized internucleotide linkage and _ represents phosphodiester or

phosphodiester-like internucleotide linkage.

23. The oligonucleotide of claim 22, wherein the oligonucleotide is 5° T*C-
G*T*C-G*T*C-G*T*T*C-G*G*C*G*C-G*C*G*C*C 3° (SEQ ID NO.: 21), wherein
5’ refers to the free 5° end of the oligonucleotide and 3’ refers to the free 3’ end of the

oligonucleotide.

24. The oligonucleotide of claim 22, wherein the oligonucleotide is 5° T*C-
G*T*C-G*T*C-G*T*T*C-G*G*C*G*C 3’ (SEQ ID NO.: 22), wherein 5’ refers to the

free 5° end of the oligonucleotide and 3’ refers to the free 3* end of the oligonucleotide.

25. The oligonucleotide of claim 22, wherein the oligonucleotide is 5° T*C-
G*T*C-G*T*C-G*T*T*C-G*G*C*G*C-G*C*G*C 3’ (SEQ ID NO.: 23), wherein 5°
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<220> <221> m sc_feature <222> (7) ..(9) <223> where 3
nucl eoti des nmay be present or absent <220> <221>
wWoR®@e/1838at ure <222> (10) .. (12) <223> where feRCTIUS2008§37731
be present or absent <220> <221> misc_feature <222>
(12) . . (37) <223> where one internucleotide |inkage
isad"' to3"' linkage <220> <221> m sc_feature <222>
(13) ..(24) <223> where n i? any nucl eoti de and where
any one or nore n nmay be pr dént or absent <220> <221>
m sc_feature <222>(§25) ... (36) <223> where n . is _an
refens¢o Getfiered’ and oftheradicanyclentisie and goreders torie fre 3oead Qﬁﬁw
.or_absent <220> <221> misc_feature <222> (40) . . (42
Oh%§§§%owa%re 3 nucl eotides may be present or absent( )
<220> <221> m sc_feature <222> (43), ..(45) <223> where

r3ri ggglf Z’g{é}?g;%ég%gﬁ(e@ggp%ssggﬁgé é%’g’glﬂ%@;&% ,Zwlfezrezl%a‘ represents
as %ﬁiz%ﬁqﬁtg}%%CMd@ﬁrﬂﬁgg SEt ¢ eﬁ%?ﬁh?ﬁg%‘ceﬁ 8r

cgt'cgt'cgt cgnnnnnnnfi nnnnnrinnnn nngctg ctgctgcet
phé&hddiestebBke internucleotide linkage.

27. The oligonucleotide of claim 26, wherein the oligonucleotide is 5> C-
G*T*C-G*T*C-G*T*T*C-G*G*C*G*C-G*C*G*C*C*G 3° (SEQ ID NO.: 15),
wherein 5° refers to the free 5° end of the oligonucleotide and 3’ refers to the free 3° end

of the oligonucleqtide.

28. The oligonucleotide of claim 26, wherein the oligonucleotide is 5*‘G*T*C-
G*T*C-G*T*T*C-G*G*C*G*C-G*C*G*C*C*G 3’ (SEQ ID NO.: 16), wherein 5°
refers to the free 5° end of the oligonucleotide and 3° refers to the free 3° end of the

oligonucleotide.

29. The oligonucleotide of claim 26, wherein the oligonucleotide is 5 T*C-
G*T*C-G*T*T*C-G*G*C*G*C-G*C*G*C*C*G 3° (SEQ ID NO.: 17), wherein 5’
refers to the free 5° end of the oligonucleotide and 3’ refers to the free 3’ end of the

oligonucleotide.

30. The oligonucleotide of claim 26, wherein the oligonucleotide is 5° C-
G*T*C-G*T*T*C-G*G*C*G*C-G*C*G*C*C*G 3’ (SEQ ID NO.: 18), wherein 5’
refers to the free 5° end of the oligonucleotide and 3’ refers to the free 3° end of the

oligonucleotide.

31. The oligonucleotide of claim 26, wherein the oligonucleotide is 5> G*T*C-~
G*T*T*C-G*G*C*G*C-G*C*G*C*C*G 3’ (SEQ ID NO.: 19), wherein 5’ refers to the

free 5° end of the oligonucleotide and 3’ refers to the free 3’ end of the oligonucleotide.
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<211> 11 <212> DNA <213> Artificial sequence <220>
<223> Synthetic oligonucl eotide <400> 53 tcgtcgtttt a

wa 100623034 54 <211> 13 <212> DNA <213> Artifi ci BCT/US2005/037731

sequence <220> <223> Synthetic ol igonucl eoti de <400>
54 cggcgccgtg ccg 13 <210> 55 <211> 13 <212> DNA <213>
Artificial sequence <220> <223> Synthetic

ol i gonucl eoti de <400> 55 cggsgtcgtg ccg 13 <210> 56
<211> 24 <212> DNA <213> Arifficial sequence <220>

<223z, Synthetic oligonucleotide <400> 56 tcgtcgtttt
acgg%%c%@‘? Iglg;%fwclfaﬂgezqfo@alwdzmgﬂlzﬂw@é@au 1dejq §T*C-

GATE TG+ SRANEIPR*TALOT*G 3° (SEQ ID NO.: 20), wherein 5” refers to the

free 5° end of the oligonucleotide and 3’ refers to the free 3’ end of the oligonucleotide.

33. A pharmaceutical composition comprising an oligonucleotide of any one of

claims 1-32 and a pharmaceutically acceptable carrier.
34. The pharmaceutical composition of claim 33, further comprising a nebulizer.
35. The pharmaceutical composition of claim 33, further comprising an inhaler.

36. The pharmaceutical composition of claim 35 wherein the inhaler is a metered

dose inhaler.

37. The pharmaceutical composition of claim 35, wherein the inhaler is a powder

inhaler.

38. The pharmaceutical composition of claim 33, further comprising a

chemotherapeutic agent.

39. The pharmaceutical composition of claim 33, further comprising an anti-viral

agent.

40. The pharmaceutical composition of claim 33, wherein the pharmaceutically

acceptable carrier is formulated for subcutaneous administration.

41. The pharmaceutical composition of claim 33, wherein the pharmaceutically

acceptable carrier is formulated for oral administration.

42. The pharmaceutical composition of claim 33, wherein the pharmaceutically

acceptable carrier is formulated for intranasal administration.
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<223> Synthetic oligonucl eotide <400> 57 tcgtcgtttt
acggcgtcgt gccg 24<210> 58 <211> 12 <212> DNA <213>
waoaoefi3Bal sequence <220> <223> Synthetic PCT/US2005/037731
ol i gonucl eoti de <400> 58 cggcgcgcgc eg 12 <210> 59
<211> 12 <212> DNA <213> Artificial sequence <220>
<223> Synthetic oligonucl <400> 59 cggcggccgc eg 12
<210> 60 <211> 12 <212> DNA <§13> Artificial sequence
<220> <223> Synthetic oligoﬁg leoti de <400> 60
cgac 12 <210> 61 <211> 12 <212> DNA <213>
Arti f1- cﬁ% 0%%@9@&01%%2:@&@22 gse of/plaines 1-82 & sonlaing an
inBfereflosgacgt acgt eg 12 <210> 62 <211> 12

44. Use of an oligonucleotide of any one of claims 1-32 in the manufacture of a

1
medicament for stimulating an immune response.

45. Use of an oligonucleotide of any one of claims 1-32 in the manufacture of a

medicament for treating asthma
46. The use of claim 45 wherein the asthma is exacerbated by viral infection.

47. Use of an oligonucleotide of any one of claims 1-32 in the manufacture of a

medicament for the treatment of allergy.

48. Use of an oligonucleotide of any one of claims 1-32 in the manufacture of a

medicament for the treatment of cancer.

49. The use of claim 48, wherein the medicament is used with a

chemotherapeutic agent.

50. Use of an oligonucleotide of any one of claims 1-32 in the manufacture of a

medicament for the treatment of an infectious disease.

51. Use of an oligonucleotide of any one of claims 1-32 in the manufacture of a

medicament for the treatment of a viral disorder.
52. The use of claim 51, wherein the viral disorder is hepatitis.
53. The use of claim 52 wherein the hepatitis is hepatitis B.

54. The use of claim 52 wherein the hepatitis is hepatitis C.
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<212> DNA <213> Artificial sequence <220> <223>
Synt hetic oligonucl eoti de <400> 62 cgcgcgcgcg eg 12

W 200043834 <211> 12<212> DNA <213> Artificial seOUesmes037731

<220> <223> Synthetic oligonucl eoti de <400> 63
gcgcgcgecge gc 12 <210> 64 <211> 12 <212> DNA <213>
Artificial sequence <220> <223> Synthetic

ol i gonucl eoti de <400> 64 ccccccgggg gg 12 <210> 65
<211> 12 <212> DNA <213> Art?9rci al sequence <220>
<223> Synthetic oligonucl <400> 65 ggggggcccc cc 12
<210> 66 <211> 10 <212> DNA <213> Artificial sequence

<220§ 5. <l%szeso>f a%loq}g%%ﬁcilgot%eioggﬂ}lfj 8r|1ee 8% élgi%lsﬁdfggﬁl t?xg manufacture of a

medicament for the treatment of autoimmune disease.

56. Use of an oligonucleotide of any one of claims 1-32 in the manufacture of a

medicament for the treatment of airway remodeling.
57. The use of claim 44, wherein the medicament is for use without an antigen.
58. The use of claim 44, wherein the medicament is for use with an antigen.

59. A method for treating asthma, comprising administering to a subject having
or at risk of having asthma an oligonucleotide of any one of claims 1-32 in an effective

amount to treat asthma.

60. A method for treating allergy, comprising administering to a subject having
or at risk of having allergy an oligonucleotide of any one of claims 1-32, in an effective

amount to treat allergy.
61. The method of claim 60, wherein the subject has allergic rhinitis.

62. A method for modulating an immune response, comprising administering to
a subject an oligonucleotide of any one of claims 1-32, in an effective amount to

modulate an immune response.

63. A method for treating asthma exacerbated by viral infection, comprising
administering to a subject having or at risk of having asthma exacerbated by viral

infection an oligonucleotide of any one of claims 1-32, in an effective amount to treat the
asthma.

64. The method of claim 62 wherein the oligonucleotide is delivered to the

subject to treat allergy in the subject.
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ccccecggggg 10 <210> 61 <211> 10 <212> DNA <213>

Artificial sequence <220> <223> Synthetic
wW@biogosissd eot i de <400> 67 gggggccccc 10 <210> BEI/EMDD57037731

10 <212> DNA <213> Artificial sequence<220> <223>

Synt hetic oligonucl eotide <220> <221> m sc_feature

<222> (3) ..(3) <223> where n.,is inosine <220> <221>

msc f eature <222> (6) ..(Q) <223> where n is inosine

<400> 68 tcntentttt 10 -7 -

65. The method of claim 62, wherein the oligonucleotide is delivered to the

subject to treat autoimmune disease in the subject.

66. The method of claim 62, wherein the oligonucleotide is delivered to the

subject to treat airway remodeling in the subject.

67. The method of claim 62, wherein the oligonucleotide is administered without

an antigen to the subject.

68. The method of claim 62, wherein the oligonucleotide is delivered by a route
selected from the group consisting of oral, nasal, sublingual, intravenous, subcutaneous,

mucosal, respiratory, direct injection, and dermally.

69. The method of claim 62, wherein the oligonucleotide is delivered to the

subject in an effective amount to induce cytokine expression.

70. The method of claim 69, wherein the cytokine is selected from the group
consisting of IL-6, TNFa, IFNa, IL-10, IL-12, IFNy and IP-10.

71. The method of claim 62, wherein the oligonucleotide is delivered to the
subject in an effective amount to shift the immune response to a Thl biased response

from a Th2 biased response.

72. A method for treating cancer, comprising administering to a subject having
cancer an oligonucleotide of any one of claims 1-32, in an effective amount to treat the

cancer.

73. The method of claim 72, further comprising administering a

chemotherapeutic to the subject.
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74. The method of claim 72, further comprising administering radiation to the

subject.

75. A method for treating infectious disease, comprising administering to a
subject having or at risk of having infectious disease an oligonucleotide of any one of
claims 1-32, in an effective amount to treat the infectious disease.

76. The method of claim 75 wherein the subject has a viral infection.

77. The method of claim 76, wherein the viral infection is hepatitis B.

78. The method of claim 76, wherein the viral infection is hepatitis C.

79. The method of claim 76, further comprising administering an anti-viral agent

to the subject.

80. A method for manufacturing a medicament of an oligonucleotide of any one

of claims 1-32 for stimulating an immune response.

81. A method for manufacturing a medicament of an oligonucleotide of any one

of claims 1-32 for treating cancer.

82. A method for manufacturing a medicament of an oligonucleotide of any one

of claims 1-32 for treating asthma.

83. A method for manufacturing a medicament of an oligonucleotide of any one

of claims 1-32 for treating allergy.

84. A method for manufacturing a medicament of an oligonucleotide of any one

of claims 1-32 for treating infectious disease.



