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1MVUNOMODULATORY POLYNUCLEOTI DES AND METHODS OF USI NG THE SAME

CROSS- REF = RELATED APPLI CATIONS 5 This applicatio ' e
priority E@ﬁe&??wg} U.S. Provisional application 60/258,G?E%hﬁ?pggﬁgbcenber
27, 2000, which is hereby incorporated by reference in its entirety.

TECHNI CAL FI ELD 10 The present invention relates to inmunonodul at ory

pol ynucl eot i des co risinq1an i munost i mul at ory ol i gonucl eoti de sequence
(1S5, It AMYUNGMQRTLAEORYVEOLYRUCLEOTIDES AND METHODSRF URNG o
nodul ate an i mrune response. BACKGROMNDSAME 15 The type of irmmune response
generated to infection or other antigenic challenge can generally be

" distinguished by the subset of T helper (Th) cells involved in the
i
response. The Th 1 s S-REE ] kA EDIARELL%TI&NS-ITEC’I at ed

f ti h+a: - h' . . actjvat.iaqn of cytotoxic
T iphocytos T ARIAURE ARERERRERARTLE '] X ADYSRER B0l TYLP) Ohe
a hel per 6@25861%lflledDéderiet 2T.2000ewhivipi HetebylinaotporaRd B9 R&Rredle indtsan

antigen is generally influenced by the cytokines produced by the cells
r espondi ngPH®Yt he antigen. Differences in the cytokinestWﬁmﬁmwﬁmﬂg Thl and
Th2 cells are believed to reflect different biol ogical t hese

two subsets. See, for exanple, Romagnani (2000) Ann. All ergycom8ihna
| mmunol . 8S:9-18. The Th 1 subselB@INIGAIpBIRLIIXUl arly suited to respond to

viral infections, 25 intracellylar pathogens, and tunor CelTs because it
seédetes IL-2 iﬁﬁprﬁw y‘,"eWﬁWP%ttPH%ﬂ%ﬁ*ﬁ@la@ﬁfeﬁwwiﬁ&ﬂ &Y CORRYISBIE aRpr e
sui ted t 0irﬁr%ﬁ%ﬂﬂwia‘?or}r_roﬁ@oﬁdcwo%e Q@cﬁfeﬁée' @sHN9;: 48 mﬁiﬂb%e‘)ﬂnﬁﬁk{ &% may
medi ate allergic reactions, since IL-4 and’IL-5 are known to hduce gE
productioﬁwangmsdsmhbphbmOQGMKMmﬁmmmnwwempamtiver. In general, Thl and Th2
cells secrete distinct patterns of cytokines and so one type of response
can noderate the 30 activity of the other type of response. A shift in the
Th 1 /Th2 bal ance can result in BACRIGEEOUND ARSpPONnse, for exanple, or,

alternatively, in an increased CIL response.
15 The type of immune response generated to infection or other antigenic challenge

can generally be distinguished by the subset of T helper (Th) cells involved in the response.
The Th1 subset is responsible for classical cell-mediated functions such as delayed-type
hypersensitivity and activation of cytotoxic T lymphocytes (CTLs), whereas the Th2 subset
functions more effectively as a helper for B-cell activation. The type of immune response

20 to an antigen is generally influenced by the cytokines produced by the cells responding to
the antigen. Differences in the cytokines secreted by Th1 and Th2 cells are believed to
reflect different biological functions of these two subsets. See, for example, Romagnani
(2000) Ann. Allergy Asthma Immunol. 85:9-18.

The Th1 subset may be particularly suited to respond to viral infections,

25 intracellular pathogens, and tumor cells because it secretes 11.-2 and IFN-y, which activate
CTLs. The Th2 subset may be more suited to respond to free-living bacteria and
helminthic parasites and may mediate allergic reactions, since IL-4 and IL-5 are known to
induce IgE production and eosinophil activation, respectively. In general, Thl and Th2
cells secrete distinct patterns of cytokines and so one type of response can moderate the

30 activity of the other type of response. A shift in the Th1/Th2 balance can result in an

allergic response, for example, or, alternatively, in an increased CTL response.
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w0 112/ 0S2U112 PCT/ USOL/ ~(1821 For many infectious diseases, such as
tubercul osis and nal aria, Th2-type responses are of little protective val ue

agai nst i pfppldksa, Proposed vaccines using small peptides pdehicypyshf om t he
target antigen and other currently used antigenic agents that avoid use of

potentially infective intact viral particles, do not always elicit the

i nmune responsg 5 necessary f.o achieye t herapeut, c eff . The lack of a
t her apeuti cal | Oré?’?'éyc’f‘?e\%f’%tﬁ’rﬁeﬁsersnﬂﬁﬁ@azlfl?e_f:‘iué% i‘?‘ﬂ%m_(’ mtmfar_(?é‘?oﬂéeﬁ s an
unf or t unag® o2 XaEUrstelfivd Vil Jg@inlsﬂfrn?ectiBﬁ.OPRiszéa%@éiné’s?\%?dg[k%%llt peptigal |y

i nduce Th2-type im€mune responses, characterized by hightiters of

neut r al i z#eriyed dronbthgitargetantigen andoathergiugnently esedtantgénic agedtsahaavoidmsaiof y .
" Mor eover, _s0 t ypes..of. anti.body responses,are i.n ropriate in certain 10
i ndi cat | RS SPIAYRIER Ve iptact vird phrclesPig Mo eli? e immune sponience. can
. resul t i nnarsfabyloaghicte & teedpeuticeffecal The laak bes Gietaptesdallp LERctaleInianvol ve
Th2-type i mune responses. Allergic responses, includi a‘%ﬁt hose of allergic

ast hma, alemuredefieicney view (BYV hracsHiel iy ap Haloeupale peampe ofwhischileec Rrafew t hi n
seconds t ] i 1 I a I |l ul.ar
dogr anul afi g Hisis Sy ly HAER 1RIGR o AR R LRARY 28 By Bt
| at er andnéwsratibiap aatisydiesemt Bythoutfsiddificint ogll-pkdiargiimapinitys into the site of
al | ergen exposure. Specifical Ily, during the early phase of the allergic
response, al | eMpESPVET SR@E LyPSK 8f 4y body FespeRfice AredMANPERRSIBHI INSeEMA mast cel | s,

inch in Lrd I : t of
b0k an ne ooty BRS A FRIATNE bt 30 Ik ARIRHPSERUAR coh SuBRIE g
basophi | sanaptylactge ghioek.| Gerergdhaskengespsoness aboshvdph Th-typefimhtuhat e i nto t he

site of allergen exposure (where tjssu ampge .and dysfunct.ion result).
Anti gen HRIEHBE A L P OPORF R -uéfn&ité%ﬁe@f@fi@ersMF%a&ew RHEEERGANER S
i nj ectioneffy SHAB despdidt, vaits @Rt withiasE@HIN e AT allé}&aﬂ%ﬁéiiogﬁe an@PHech

i mmuni zation treatnents present the risk of inducing Igk at ed
anaphy| axtharaatetizéd byicellbarfdegiannlakipn zedradsts phhse responkd, mbichedicarsddo@dent s of

t allergic t e _phase response. s far, .thi,s, approach has 25 vyi el ded
ority 1 i m fefis Wik Eal AR P Al G daprbnistBB UG A alertter al 1y
known as  bxpodines Spedifiedl§] duriROHE BaBSpiise of S allergtidsRRs AllERPUARsS-RIRONS E
with a Thl-type bias as I ndicated by secretion of Thl-associated cytokines.

Admi ni st r 2B aibedieaan barenhibisandmashedisy whishyin tn ddgdesedograntlaginn and thgen
Lo, Byl R TR ARG RS, AAALALES SR Tk AR o
i nt r ader mbasophile. tDurkahelatecphiage waponseFeosmophils ibfiltrale igal the sinsoftidleepea( 3- Gal )
|I s:lnlt ?Esﬁ{oéér,re‘ (Qﬁge%%hl%vdggaggg;{nd;&g C%gg(?gsuﬁy produci ng specific 1gG 1 and
Antigen immunotherapy for allergic disorders involves the subcutaneous injection
of small, but gradually increasing amounts, of antigen. Such immunization treatments
present the risk of inducing IgE-mediated anaphylaxis and do not efficiently address the
cytokine-mediated events of the allergic late phase response. Thus far, this approach has
25 yielded only limited success.
Administration of certain DNA sequences, generally known as immunostimulatory
sequences or “ISS,” induces an immune response with a Th1-type bias as indicated by
secretion of Thl-associated cytokines. Administration of an immunostimulatory
polynucleotide with an antigen results in a Th1-type immune response to the administered
30 antigen. Roman et al. (1997) Nature Med. 3:849-854. For example, mice injected
intradermally with Escherichia coli (E. coli) B-galactosidase (B-Gal) in saline or in the
adjuvant alum responded by producing specific IgG1 and IgE antibodies, and CD4" cells
2



WO 02/ 0S211U2 PCT/ USU1/5(1821 that secreted IL-4 and IL-5, but not |IFNvy,
denonstrating that the T cells were predomi nantly of the Th2 subset.
However , osfgcted intradermmal Iy (or with a tyne skinp /603

appl i cat o{rp)oc(\?\/tﬂ) |l asmid DNA {in saline) encoding (3-Gal aﬁgﬁrcsofr{i a|21ni ng an
| SS responded by producing |1g&a anti bodies and CD4+ cells that secreted

| FN-y, but not 4 a tratin at t cells were

pr edoni natif ?CTGfedtIh qq?{l][(ﬂs%b’é‘élwtq%oyegs@fm“ E%iﬂ'fait @el’ﬁgﬁ-{lﬁr"ﬁdﬁctl on by the
pl asm d a4lG @c. Natl.
hcad. Soi PSR T8 $iRel RORRE, ApCe e RE R Tal) (G0 BRR

I mruni zat skamsdraicle Bspl matoe) witle dlabiyi dID N ALE same})éncbdimg B-GalFnd camdmhrl‘g\hxy by
“antigen-stinmulated CD4+ T cells, which is indicative of a Thl-ty

r esponse. ISPHespopdediy pradusing iafiaantirodies and CPA ealls sharsenreted IFeN-rrebl@ywhnd
. asthma asyshowpy by %q*ﬁ?on"s’&ﬁn&atﬁ%%é ?'%eﬁ’ QalGt | CPO%lnallﬂﬁ a1 ‘ri%

i munostimul atory p | rmlpr Fyde | Ag- response

has been Heravet g@cqﬁ;b I@Etﬂibodm@nbﬁ:b @He ;ﬂMxQGDNA-lmleétaﬁ nAdd waeRguRadew t h
al l ergens_(see, for ex O her references describing ISS

i ncl ude: K’PeBazetaly (19?@)9/3@§ f‘dafl ﬂﬁﬁﬁn%f U5144%3 2lg> 3. dnganergtothaserpanst al .

Res. 85 28494 ON, b ion B i digst B AR Kefin 1 Lo TN ey S e

et al. (128gkn-Cimblatdd ODAOT celfy] whithus aadabiod of 5ThL3Pekepon® askaiset al .
(1993) Bi ochem Pharmacol. 45:2037-2043; Pisetsky et al. (1994) Life Sci.

5402) * 101parbqularzaiwenestent isttreaiment of geagy andasthyanaseshres byteddesraseelel) oprrent .

4:119-122 9; Raz
ot al . HgHGRAD T8 SR of b tmiRRn oy B EQRES o iRy ER T3S
(1994) J mianmo:ehe onéél'h)dsyﬁkn alé:bor&%teﬂ%th trcteeia! attigahs, virdlRAbipensaind eth
374:546549; Pis et al %92-)’54@ N. Y. Acad Sci. 772:152-163;

Pi set sky %1"’1@‘6 eed or P’fﬁm%l g) 423; Pisetsky (1996b) Imunity
5:303-310; Zh 7 | .
(1996) J. | ot réér%%‘:(eégg@fs‘ Efgq%g?‘é%“@ig{g Tra}ar(lggsgqg ﬁK}f’@'?”é ‘136144%
4(13) : 73- 7B451|;(?F019.g1aga etzdl. (IQQB%)crand?fl sensel N5 266; Kathakalt ag(mg) Jifit ¥33- 139;

Ay e

| nrnunol . a1 1560213 46n aln?v&no Bald memSbpahel. 6199@)13@ Brahda il (1987 Bli340m! 845;
Branda et a ('1996) J. Lab. din. Med 128: 329338; Sonehara et al. (1996)

J. Int erf@hwaawd4ﬁ3;293ﬂ<2@@ ﬁesgtskxetwlg(g%@ﬂu’qdcv PHED: 100 - 1477; Yapapowastpl. )|
| | 6 27:.1671
1675 RonG 04D AR5 B PO YREBRelBhngfl 4 1ECEHS) yiamors 1R 42017007

Clpace et a’hnce(‘ Rk9%3)77&779n11ai an"ﬂur(®994)amdc |Namne4natshp|USA8)q::958§=9:593 Chu et
al. ( 1997) VIO f12/£1 320112 PCT/ USI || /50821 |
86: 1623- 1I§BmuraLf=F f)‘f Gr984)e~( Ba?che(" (lpdyel) 1 16:991-994; Kriggrsiadi (1995 Natung 374 £46-

1007 pr ot RETIT RELIZY A éﬁ"ﬁ”*f”%%@ ToE o Aer sk S080 FlAupgl o,

| nmrunol ogy5694215m Po8tskBCHRAb)Y fnretnian 5:3031997 Zhdo et@Li (994)Biexdem. 100: 68- 73;

i oht enst il o) IRaTBEnT: b (oW Bheel 158ssRsed e (19p6) Jrendior)
Blgod 89: 2094529 982):13¢74; %%g%tt alagl996),1}9ﬁs@zseqeﬂléle1c Amm)g DeW&l?i 1366; Kline

et al. ( 1997) J. Invest 282A; Yi et al. . | mmunol .
160: 1240- Khaman i alefl 996). Pr(ow%bytcad Scr Ffich 9B: 281%08&373@1@@11(1996) Satoadt .

1998c) J, . 6: Yi (;L998d)

(161 42293 3l QW“%’&?%SS?%@%%% eholct lgghy Hﬁ“@%n&é? %Lﬁ%‘gﬁir@éﬂ%q‘ogy
Ch. 24, pgl (D968 ImAdmel. ©57A1 843 F843; Bﬁﬁﬁdé\eMl §|996!)91 Le8sClin. Wdaey28:33%, | nc.
“Krieg et al. (1998a) Trends M cr obi ol . Krieg et al. (1998b) J

| munol . 38%; Sopelpe gtabA1996) elyrasferen and @9@1@? Rey. 36;79ReR08; Klipman etgdi . USA

a0 (oo R RLEREN S G Py ol e PO gt A RS

161: 3042- 3679 RoRadfeoald (1997 ICardod 23048) (1@97)JﬂE:tpOMed 1B8%:132BA630 Thacdéedlat na et
al. (1998) 15 Antisense & Nucl eic Acid ment 8: 35| - 356;

I VI cd usk(]é)%ﬁ Chy. Imppgland Immugapgtho!. 8f6118(591)934@8136 A6 99 Brh o dded et al .
(1998) Mol . Med. 4:109-118; Liu et al. (3998) Bl ood 92: 3730-3736; Mol doveanu
et al. ( 1998) Vaccine 16: 12| 6-1224; Brazolot Mlan et al. (1998) Proc.
Natl. Acad. Sci. USA 95:15553-1S558; Briode et al. (1998) J. Immunol.

161: 7054-7062; Briode et al. {1999) Int. Arch. Allergy Imunol. 1

| 8: 453- 456;



20 Kovarik et al. ( 1999) J. Inmmunol. 162:1611-1617; Spiegel berg et al. (
1999) Pedi atr. Pul nonol. Suppl. 18:118-121; Martin-Orozco et al. (1999)

Int. | myggl . 1111-1118:- EP 468.520: WD 96/ 02555: WD 9 :
98/ 16247: %2/8%%‘1%810; WD 98/37919: WD 98/ 40100: WD 98/ 52%@%6%08%55495;
WO 98/ 55609 and WD 99/11275. See also Elkins et al. ( 1999) J. |nmunol.

162: 2291-2298, D 98/ 52962, WD 99/ 33488, WD 25_99/ 33868, WD 99/ 5| 259 and WO
99/ 62923.186d62311631:Aiinteed plealn(1897a) Lur (A dowynd. 2T ritthdi44; Lederdgpal 3630;

Krieg (1 rend bi 3 Bk G2 . B t S , 863,453,

5, 723, 33392%755@84’3,1%85&5%@5%05% ] gﬁeg‘;ﬁ%%‘ gil §9? ?@B’E‘ﬁ%{v ”fcr‘f.g' ‘?L?\v%%? .

98: 1119 104 WB33BOBSE Mictadane (et M1OENIBUImmdnold gurAintA6-5939 Seddatz2A3 5B (HRY) WO

" 99/56755. See al so WD 99/ 61056; WO 06588; 0/,16804; WO QQ/ 56; WO
00/ 54803;” @obweﬁ-ﬂofﬁgsé’;@ﬁlbeyfévﬁg% 3@956’6‘{62% "oty B PRD%E‘%ENS:

. 6,990, 79 -icﬁ%téh%ﬁd WRen St g2 IR (EHEQOW AN RES. 66\199?3165&%:@9% Dev.

9: 459-464; 'V erthelyi ‘et al’. (2001 ) J. Inmmunol. 166:23 72 2377; WO

01/ 1 5726;2998) Dadlar2 204, (198Y)0d¢/2 287210 D27-206.90lnewDal (1 599 Unvas0 Med. \WO

12/ 0S211 PCI/ USOL/ 51 01/51500; , W 720;,. U. S t. Nos.
gs, 174, 8724%%@,:7%2‘,;%} gﬁa&%%ﬁ%’}té’?mﬁ’} i hé@?gdé” 18! gff“g&é}‘gg Iprgiriof o5
gener al | yjdongisydeyed, Vet ae QUeIses). Minalneot 6088945904 i@t mhg 968)of IAmuASIS al so
appear to piay a role in the i munonmpdul atory activity of the

pol ynucl ekt i4d93-4radr Briem P BisArplicd datisanse Oigohwnlestide dectriotagy &hi oh moF | SS

f use ip,.i opmodul at or ynuclh eqildes, All patents,

B a1 D R R AR R e T isar 0 BRSE ) R 0Bt by

r ef er encepicpobibeier23ertt; Kiriki ¥t all 01 9OBSCL Boakinho OF6 F2#2 8L MAENKFEDleThe(1098@Nt i on
relates to inmunostinul atory sequences (1SS) and i munonodul at ory

pol ynuc! elorddar!. ctsad atchi iyl g%@&%dlmﬁh selbsre fbdlu( 1308l do$)XeThonses
i n indivi ' I ' , ' . In one
aspect, t%ﬂ"%’&%ﬁe{‘ ?lgngrgf)gflgz}g%?hn@mﬁ%th‘{ﬁg%a%%%Ei[)ﬁolud}ggéc)?ljé@? | ges' whi ch 15
conpri se B51:308280491 Redfbmitenaly (BO§uEnoenrioS53)1:3080-683 3; AV eeratnd et N@H98), t he

aPynucT A RaB ook NI AR AR G b A S8k ehPRble
excl pi ent 1,,%%2@ EHR63-445 1T IHBRNR AL PR YR Mor43b6.21 85y @ all D
(1998) Blood 92:3730-3736; Moldoveanu et al. (1998) Vaccine 16: 1216-1224; Brazolot
Milan et al. (1998) Proc. Natl. Acad. Sci. USA 95:15553-15558,; Briode et al. (1998) J.
Immunol. 161:7054-7062; Bribde et al. (1999) Int. Arch. Allergy Immunol. 118:453-456;
20 Kovarik et al. (1999) J. Immunol. 162:1611-1617; Spiegelberg et al. (1999) Pediatr.
Pulmonol. Suppl. 18:118-121; Martin-Orozco et al. (1999) Int. Immunol. 11:1111-1118;
EP 468,520; WO 96/02555; WO 97/28259; WO 98/16247; WO 98/18810; WO 98/37919;
WO 98/40100; WO 98/52581; WO 98/55495; WO 98/55609 and WO 99/11275. See also
Elkins et al. (1999) J. Immunol. 162:2291-2298, WO 98/52962, WO 99/33488, WO
25 99/33868, WO 99/51259 and WO 99/62923. See also Zimmermann et al. (1998) J.
Immunol. 160:3627-3630; Krieg (1999) Trends Microbiol. 7:64-65 and U.S. Patent Nos.
5,663,153, 5,723,335 and 5,849,719. See also Liang et al. (1996) J. Clin. Invest. 98:1119-
1129; Bohle et al. (1999) Eur. J. Immunol. 29:2344-2353 and WO 99/56755. See also WO
99/61056; WO 00/06588; WO 00/16804; WO 00/21556; WO 00/54803; WO 00/61151;
30 WO 00/67023; WO 00/67787 and U.S. Patent No. 6,090,791. See also Manzel et al. (1999)
Antisense Nucl. Acid Drug Dev. 9:459-464; Verthelyi et al. (2001) J. Immunol. 166:2372-
2377; WO 01/15726; WO 01/12223; WO 01/22972; WO 01/22990; WO 01/35991; WO
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| SS conmprising a sequence of the formula 5 -X, XZ AX3CGX4TCG3 (SEQ
ID NO 20 62) wherein XI is T, G Cor Z (Z= 5-bronocytosine), wherein Xz
is T, G erein X3 is T, Aor C wherein XQis T nd
wher ei n tﬁgq'%’?r?u")f/\g is not 5 TGAACGITCG 3' (SEQ ID NO 6§f9§$r’”y”‘%

5' - GGAACGTITCG 3' (SEQ ID NO. 64). In another aspect, the inmunonodul atory
pol ynucl eotide of the _invention cogpri ses an | SS conpr si(g% a _sequence of
t he” f or m@d> BOOXWKOUAYLRY; B3 Brtent Nes.&. 54,98, IRH3PH Onell7.68) 6.8kbPU:n Z i s
5- br onocy, | O, nekn X, is T, G Cor Z (Z= 5 bronocytosine), wherein
XZ is T, %Q%Aggfé\g}gv]\ﬁgrei n X3is T, Aor C, wherein X4 is T, Gor U and
wherei n the f oiSSuyeacraly hgtuds 'a-NEASKEHECEI R leotide€ X1aRiddQhe €15 ofZm ISS also

" bronmocytosine). [ n another aspect, the immunonodul atory pol ynucl eotide of
the i nveniAP&H 18@IayGHgls 8 dle @%mv%%qdu&wy(%"w%of?tﬁ? PRI WRudheres:

TGAACGUT . - T qm 5 TCG (SEQ I D
' NcG)gA 7). §’@E§”53#%%“%&%7'?‘%“%%9@‘ gﬁg R %sé’énWeag) . wherei n
Z i s 5-brpoipogtcosides. V1~' O 02/ US20(12 PCTIUS(I1/s0821 I n another aspect,
wi th respect | SS di scl osed ., herein dul atory

t f th \ i
pol ynucl eot i de‘ggg’%ﬂé’ fi’%‘?}‘gﬁ?‘? l:?ﬁ“%&/a‘?qiﬁ“l 8?“%#&?35 B%e‘b%:rggggﬁbr e TCG and/ or

T, 5- br onpexhemtddty fefep@Rb @kl ShiircBy ef erably 5° (or upstream of the ISS
I n anot her aspect, 'with respect to any of the ISS disclosed herein, the 5
i mmunonodul at ory pol ynucl eoti de of the invention may further conprise one
or,.nore TCGA and/or T, 5-b5o-e ,' 8 19E NS 15.8 e(s). In another

aé ect, any i munonodul at oy EEAPaEebt i tet oLt He R nvent i on i s stabilized.
I n anot her asppkd invéfiRnirel¥@Htd PMMBYINdRSord Beduditiaqrexjuhat ory 10

pol ynucl eotide/ m crocarrier conplex including an inmunonodul atory

pol ynucl edmeronggdulaieryipalyaneleefifes contaiaingdSg ani epasleads forapodylaiingammuagl ar t o
a m cr oCafLlGled iﬁﬁédi&iﬁﬁ&ls agngmels@%a%;El?c]leoltiﬂes%?Qﬁﬁﬁfaﬂggﬁﬁg{ns. the invention
provi des conposSi tions conprising any of thée’inminonodul atory

pol ynucl eot i del duienspadd ithiegineaniphexeddasiimmumomodulacay polgnjcleeides whie 15
herein. The conpositions may al so i nclude, for exanple, a pharmaceutically
adéept abl ©TYXIE B ARMUEPStigHifatgry S&qmﬂ%é@gbf Ingeriain Rhpdunets.dhe IBYRMNOBs an

anti gen. jncjudes compositions which comprise an immunomodulatory polynucleotide of the

invention and a pharmaceutically acceptable excipient.
In one aspect, the immunomodulatory polynucleotide of the invention comprises an
ISS comprising a sequence of the formula 5°-X; X2 A X35C G X4 T C G-3° (SEQ ID NO:
20 62) wherein X, is T, G, C or Z (Z= 5-bromocytosine), wherein X; is T, G, A or U, wherein
X3is T, A or C, wherein X4 .is T, G or U and wherein the formula is not 5°-
TGAACGTTCG-3’ (SEQ ID NO: 63) or 5’~-GGAACGTTCG-3’ (SEQ ID NO: 64).
In another aspect, the immunomodulatory polynucleotide of the invention
comprises an ISS comprising a sequence of the formula 5°-X; X; A X3Z G X4 T C G-3’
25 (SEQ ID NO: 65) wherein Z is 5-bromocytosine, wherein X, is T, G, C or Z (Z= 5-
bromocytosine), wherein X, is T, G, A or U, wherein X3 is T, A or C, wherein X4 is T, G or
U and wherein tile formula is not 5’-TGAAZGTTCG-3 (SEQ ID NO: 66; Z= 5-
bromocytosine).
In another aspect, the immunomodulatory polynucleotide of the invention
30 comprises at least one of the following sequences: TGAACGUTCG (SEQID NO: 67),
GAACCGTTCG (SEQ ID NO: 75), CGAACGTTCG (SEQ ID NO: 77), ZGAAZGUTCG
(SEQ ID NO: 93) and GAAAZGUTCG (SEQ ID NO: 89), wherein Z is 5-bromocytosine.
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I n anot her aspect, the invention provides nethods of nodul ating an i nmune
response in an individual, conprising adm nistering to an individual an
i m’runonodwoa&z%riyoogol ynucl eoti de of the invention in an amgg}qsﬁpg&'&lci ent to
nodul at e an 1"nimune response in 20 said individual. |munonodul-ation
according to the nethods of the invention may be practiced on individuals
i ncl udi ng those suffering froma di sorde{J asgoci ated with a Th2type i mune
response (e. g.inanothsy gsnest Bithaeapsstdg apnalibie 452 dtshiessd hereini the dual s recei vi ng
vacci nes. s n ol ARRHEIUARELMAS ik nbn m¥PREHEPCAAIRIE bPGoRN al | er oy
epi tope, a nycobacterial ‘epitope, or a tunor associ ated epitope) or
prophyl acTCE andéeiThéshromnchitesinty & sq@éncefs),prefarablyr 5’ dndupstrdan) afithe EShavi ng an
" infectious disease. In a further aspect, thfh invention provides net hods of

i ncreasi ng i nt Sr3WMSH PSRyt resRegH O ARy ght ﬁ%$ lea@a? G ‘19‘“’5 frulating I FN-y
level s (omammihéduiadry gdl@cledGde/b At nventtMEY Birlh@r SHPriveShEb MBredn
ef fective anount of an i nmtl nonodul atory pol ynucl eoti de of the invention to
t he i ndi vil@Ga anddehil, $-romatytosina fG,ak sdquemgedéniodul at ory pol ynucl eotide in 30
accordance wt th%nventti on. i ncr ea%eefz I FN—}/ in th(g ng Vi dL{aI ... Suitable
subj ects for t MEOMELAIRSHs 2R dRepdilatony befxpugleaiide ofihe SEtP enetit from
an i ncreaggbifibed. FN-y, or such individuals having idiopathic pul nonary
fibrosis (IPF), scleroderma, cutaneous radiation6 WO 42/1152]102
PCT/ US| ) 1/ 50521 anethee aspett, Biedsyantion gpwides apiipywpmofyatordi ng
schy st osonj,asi §- i [0} ' I Qrosts, . I f I . A4S 0t her
colnmdi ti OnE&l&%c&ot@%&nﬁ%e%?@ﬁe@ﬁ%&chg'}ﬁ%a}nsn%x}o%o%% ariﬁs@’?"\f@%&é‘% lg rther
aspect, tHR ihvenabh ligkedabuhidRzaiRt, A gsrtiohlal fCd RagbdagridrNéLiliarionmbipha
(IFN-a) in an individual (or stinmulating IFN-a |evels (or amount(s)) in an
i ndi vi duabg¢. conprising adm nistering an effective anmount of an
i mmunonodul at o | voucl eqt . f A nv [e] o the individyal.
adm i ot rat on A e e frba bty SRBp ity aBHEe i h e
i nvent i onirhinaf&asdaatbiylpokyriudlebtidesi (dludirguaimplSiedtvat £msdbiaetdrsdésoribddhese
net hods i nclude_those individuals, having a viral infection _as well as other
coldi t i onBers diesaiprpatpnsIReX dlee Bludenfonexamnle.iaghagnacephgally gecegiabieicr ease
| namount o olpikidny bt Onbioa WP LRF cBRPGRts, LA BN GRidn provi des met hods
of anellorat$ng one” or nore synptons an 1 ntectious” di sease, conprising
adm ni st eri ng hnareilice aspect tienoveition previdds nmathaised ricdulatiyg poingmucd eot | de of
the invention to an. i,ndividual having.an infecti.ous. di sease. Adm.njstration
of an | nrEABARSAGR &1 BVl FRTEriEBE pBin Hetit BrarnEidipLan pwmromodRiarasy

amel i or at g§lyRiGediide WOHR iRVERRbR WP arPimblif shiffcRht i00HSdHite BRSRmuldRspdHsERf | OUS
15 di seases " which may be treated in accordance with the invention include

i mkct i ousaidimkdded. dmmyaempdulatianeichending tp shenogidindy @f the inventrppoudals er i al

cl onor chi HEr85ecba b LSRR ih2 b S AR THH 11 heRLRRRAATNA 0Bs, o

further relpatigmuin® rdsbbisse (RS hREraRRk yr AlrgE-aiduyddghtiond), indRidmishogsviag t he 20
i nvention. The kits of the invention generally caonprise an i munonodul atory

pol ynuc!| edeqcines sach asdhqraReuHe vageines éng s ¥rqeines ROMPHEING abakeraheRivPpet ) | and

may further, . i: r UGt . . ' : .t Or W .

pol ynucl eo ylc%%%lleggl %ﬁ%ﬁ.ggt}?%tg ?%5%9%?&;%@?%3? {;/lﬁelﬂjagffw&?lgﬁg éegilgetsr’rbllrné1V\l/&}]él # t he

i N28 vi duaithufheer and individuals lsavirgbean iafestousatisedsaM t h a Th2t ype i nmune

response (e.g., allergies or alleng -i nduced asth i.,S receiving vaccines
e isp i

),
25 such as t hefhpBltheEaspseteihganven r,ovwgeaeﬂ@ésegﬁﬁwgpwt% rofl-gEn g

epi t ope, @FW@QHQH G &fididthal g@’ it fatin TFR-f O gcﬁsa%%&‘&)‘?% SPhbQRRANOT
prophyl actic Vaccines, suffers from cancer o
comprising administering an effective amount of an immunomodulatory polynucleotide of
the invention to the individual. Administration of an immunomodulatory polynucleotide in
30 accordance with the invention increases IFN-y in the individual. Suitable subjects for these
methods include those individuals who could benefit from an increase of IFN-y, or such

individuals having idiopathic pulmonary fibrosis (IPF), scleroderma, cutaneous radiation-
6



suffers froman infectious disease. Oher suitable instructions may be
provi ded. MODES FOR CARRYI NG OQUT THE | NVENTI ON 30 W have di scovered

i mmunono 4 ol ynucl eoti des conpri sing i nmunostimul a s ces
(1SS angwhg%ﬁb%QPfor nodul ating i nmune responses in indi%?éﬁgﬁgsgg
particul arly humans, using these i mmunonodul atory pol ynuci eoti des. The 7
VNO 02/ 0520112 PCT/ USOL/ 50821, conposi tiaons of, the jnventiaon _conprise an

i munonodffused fiProssy ﬁﬁ@Fé@WﬁH@“@BgﬁﬂngﬁﬁﬂﬁwaﬂﬁﬁxggagggﬁpFggﬁ“ﬁe?@?h. Sone
i nMmunono . i i i fAdntih E At | east
o R U e S AR S LR

pol ynucl eot i ddg,a fufiReradpéct,ithdialentldn ppovdliey mdthods diffinereasyhOintenferonlpha

" sequences) is created by the addition of a T or a TCor a T,

5- br onocydid¥ionan ap indiedeal (arsimifatingd FNgslevpls (Anaraoyn(shdn enandividual),

| aunoTe i AR BLE R 25 SRR LR R PR BusRFUS gRk

par ti cul ahe investi@so the trluséuahuadminkigtdtion ©dan Remimsaod @stost polymicieotide in
i mrunonodul ati on by i mrunonodul atory g}ol ynucl eotides than cells from

comonl y agserdancghwittatherigveatipmincreasesdF e n tie ipdividual\Sulable sghieds BBser ved

t hat sone, pal cl eot,i de f. the, invention.effecti timuyl ate }EN-a,
even in htﬂﬁﬁr{x%E?C}Sslpd‘l"ﬁ%&f’%ﬁgfjl‘tvfdélﬁga a‘s”él_gﬁ_rvd{/a':i ( _e%ctnr?ét% %é’&@ ang)]Fh he ity rl|sng an
i Mune r espER$Ryibe ifPrdved by h@walistRYioR dFTIN 8t &TdnNScradbe i MEMO RS WO Y

pol ynucl eotide of the invention to the individual. 15 Further provided are
kilds conpri si nig anhthet Spcctotht aivientign provides oletwds dbamelforating ongwemdren. The

kits may further conprise instructions for admnisterkng an

" rmnoms UGy of 8 PisEPwtiRaes SrmPhing e he et on i n a
subj ect aRnidbROIRERGHY pBlyATMeRRle)THd B0éntidageo ar thdaaed Ahvihg ah fediRws The
practice of the present invention wl]| enpl OY, unl ess. ot herw se i ndi cat ed,
convent i odisfase. eptminizieasion Pl prpiremunemodylaeypplynusleptidn ingeeerdanesivitnhe

t echni que. 1.Grobi ol I ' [ ' Nl F gy, which
ar e wi £ veEnEpRR PR of Bore M of MRS ulcta T RIRARREY ., 17 P
| i15er at ur diseas¢sohhials maythe exetted in 4dconjang: with ffe ihedmivatrmlydeNafeatials,disseeond

edition {Sanbrook et al., 1989); A igonucl eotide Synthesi, MJ, Gait, ed.,
1984) :  Anfayead e sellglarpatheeqnrels.» app ﬁ%{laléﬁseﬁsew%%&ajaﬁﬂmmof

Exper i me SRROLAG R Yoo, Blaamkyabhue BFachise G Tr ans
Vectors P%m!ﬁ’rm ng;%\&gCe?sfosl JS. M I\ﬂoﬁ ers gZ M P. ASVC\QI os? eds.lf e1987); Current
Pr ot ocol sdiseasédl ecul ar Bi ol ogy (F. M Ausubel et al., eds., 1987); PCR The

Pol yneri se Chajnh Reacti qn, [lis 30 et .al.., .eds.,. 1994): ren

Pr o%/ocol s in %‘:‘?&S%Wﬂﬁh*&%%f foglﬁﬁ’ pieferpbly f@c@?}”“ﬁé’é’iﬁf;m%#ﬁ%glo oassay
Haipdbook {hRentidhl The®éts of e dplehaon FERESyNSmpri39 4 imBuAGAGI IS

Techni gues Gegﬂw‘{ﬁ@?rn&nson, ed., Academ c Press, 1996); and Methods of

WO 02/ 0; 2Rgiyruc the/in@atan (generaldy Bp swtablerantagier)s and may futhseipshude W H,
Al bert, and N.A t al i i I H,
1093 e miatons B Rel G SfBunonSAHIGH Botcsie ARARRAILERNBL beAP .

i ncl udes pUividial,fef eaaiptenhd thelmibddid duffets dnoi bicordesassodiated exdale- " an”
| SS i ncludes one or nore |ISS. As used interchangeably herein, the terns

" pol ynuc| &e iramungrrgponse (¢ ndiaraiet piclergyniaduerd asthag).ds BCPHBSECHR®S (ssDNA) ,

ggiégl :- Zﬁ‘%ﬁggg“’%“%z@%s (érf%’(rj\yfc gg§$%i |ig§ﬂlléc| eé{elgéeg lgﬁgqgﬂ(cgg%cl}%rll%osi des
or conbi ngfifopasortaltemenissoditted epitapehorgirepliylateicoacciies, suffeeafrom cancecbr cul ar |y
segnent - SEHYEMINIGiERERS TRFEen o heraEas RIS FRLDEPBIGE: general ly.
t hrough phosphodi ester |inkages, although alternate |inkages, such as

* phosphorot hi oate esters may al so be used in oligonucl eotides. A nucl eoside
consists of a purine (MOEHENEORAHARRYHNGHIYE ) NefONati ve thereof) or
pyti mdine (thymnne {T), cyt.osine r uracil or derivative 15

‘ th@r eof ) base ﬁ@r‘hﬂﬁ%f%b%?r agpqnorl:ﬁghllagqjy pﬂ@BFgﬁétf%ﬁc?fﬁ Y4 or bases) in

DNA are CahhesbsHBRINATABARNES, (ISEHAKY eiéeHids fatanod@amgtitviindrdiPonsaB eh

deoxycytidine. A nucleotide is a phosphate ester of a nucleoside. The term

"1 SS" as indaddunds; hmicularly humens, pohg thess wombrpmedadpierny dotynuplgetidess dbe and/ or

contribute to a neasurabl e i mune respopse as neasured in vitro, in vivo

and/ or ex vivo. 20 Exanpl es of measurabl e i mmune responses include, but are
not limted to, antigen-specific antibody production, secretion of

cytoki nes, activation or expansion of |ynphocyte popul ati ons such as NK

cells, CD4+ T | ynphocytes, CD8+ T |ynphocytes, B |ynphocytes, and the |iKke.

Preferably, the ISS sequences preferentially activate a Thl-type response.

A polynucl eotide for use in the invention contains at |east one ISS. As

1 SN~




25 al so a shorthand termfor an I SS-containing polynucl eotide, including

t he |1 SS-cont ai ni ng i nmunonodul at ory pol ynucl eoti des of the invention. The
term"3 "\'vogﬁ@s‘{o ly refers to a region or position in a QE#XJ@H%U@?]“ de or
ol i gonucl eoti de (downstream) from another region or position in the sane
pol ynucl eoti de or oligonucleotide. 30 The term"5 "' generally refers to a
regi on or position a polynucl eptide or oligqnucleqtide 5 (upstrean
from anot® w?%lag%# 1B TyBEiidn GEATYe hamaRem B FRDCR LY e tigg comprising

ol i gonucl £q85 46 deRribedNQeA2/shH3k henRETIAMSORAISH 1AL dBs bEGE HyenfiGH ti ON, OF
sequence which is "adjacent" to another sequencé directly abuts that

regi on, porthéromclude atdeastiemec ECGporT, &sbaomeéeytosane, Soginuénsaaln gmhe/nucl eot i de

) which i i t to.th S t] f i | at
oty mucr digRpBE P pSGau oS ARl FRe g SRR Lh T
~ pokynucl %@?ﬁe@@é‘(spirs crdabdd 'byahe addborc 8¢ RioPh TT RQl ¥ IBloaRIck @8ine tthe YSGM

herein, refers to a poI%/nucIeojtide conprising at |least one |ISS. In certain
embodi mertfshe iS§e Webayestonnd ﬂ@s.mmrh@mglﬂﬁtonymmﬁmbamvétcomwmg speedfeful at i ng

[ " 2d h LN ingl.ud ' Wy . |1
runosupse eeetgnsapr Rt Fayft B, Bt el oL s Bl Tt ve

al t er ati qarticulaintenéstr Bdchuse MIMHAL cEIBSRAMNME enord kdsibdig o Muatidrh@iulatiendganges may
al so occur in conjunction wth immunonpdul ati on. An i mune response that is

i mrunonodiimnemodelaryipatynugleatides Hap ekt fromeepmanty pseddakoratpryranimalghni f t ed

t qgar ds asu.ﬁ,li-;]rF% thideY Rfe hhTIHOCHsETRP R0 &gﬂf&?e%gidésoo he %3t§&P? | mmine
response. -type reésponses are typica @ onsidered cel Tular i mune

syst em ( effectivelpstiiblatedfiNco) svephohyhasdellsesponses, while Th2-type responses
are generally "hunoral ", or antibody-based. Th 1-type inmrune responses are
nornal |y char aBteenvez)élen@iﬁomw%@ﬁéactgqﬂﬁéowséwg@%w JIYNERE TepRoAse s to an

antigen, . . i ] i evel s
o i - s L0 R ] g S b QRO bR B o Wy NS RBT RS
as wel | asadividual. al t hough 1L-6 may al so be associated with Th2-type
responses as well. 20 Th l-t%{%e i mune responses are gener al ssoci at ed

. |1
wilbh the produdirthshPiowided as kisicompyisipg dhe Sescopiernias palausleqhdeedihe or
Lranst entin D@ IhoRi@haPHkiRe imprftindRBoh R AGIRIARASRS are general Ty
d Wt hi gher g I nclud

associ ate ével s of antibody production, ing IgE
pr oduct i ammunensidskEnag pofynocleotidei afslic iGWé¢ntion douictrivanomaaisilatioh in asubgogpardsi on
of Th2associ at ed cya%oki nﬁls auch as |IL-4. Accordingly, inmmunonodul ation in
accor danc@emodalatgry PONDLHES I S vay be recogni zed by, for exanple, an
increase in |FNy andlor a decrease in IgE production in an individual
treated in accordance with the nethods of the invention as conpared to the
aBfence of tragneedtlecimiguaser m "conj ugate” refers to a conplex in which an
| SS-containin 0 I i . iy i . j ugat e

| nkages. | ncl o AR of e iRt R IBI A fnleb\ S iRoRRE)

"anti gen"coife@itional t8eHIsdguRe o€ mohdtlat biolepg¢eludary roshbiaadtdechpied)] cal |y by an

anti body or hy a T cell antigen receptor. Antigens.can include peptides,
protei ns, miggpbiology, cell biology, biochemistry and immunology, which are within the skill of the

art. Such techniques are explained fully in the literature, such as, Molecular Cloning: A
25 Laboratory Manual, second edition (Sambrook et al., 1989); Oligonucleotide Synthesis
(M.J. Gait, ed., 1984); Animal Cell Culture (R 1. Freshney, ed., 1987); Handbook of
Experimental Immunology (D.M. Weir & C.C. Blackwell, eds.); Gene Transfer Vectors for-
Mammalian Cells (J.M. Miller & M.P. Calos, eds., 1987); Current Protocols in Molecular
Biology (F.M. Ausubel et al., eds., 1987); PCR: The Polymerase Chain Reaction, (Mullis
30 et al., eds., 1994); Current Protocols in Immunology (J.E. Coligan et al., eds., 1991); The
Immunoassay Handbook (D. Wild, ed., Stockton Press NY, 1994); Bioconjugate
Techniques(Greg T. Hermanson, ed., Academic Press, 1996); and Methods of
8



WO 02/ 0S2002 PCT/ LI SOL/s(1821 gl ycoproteins, polysaccharides, conplex
car bohydrat es, sugars, gangliosides, |ipids and phospholipids; portions

thereof agd spidginations thereof. The antigens can be tho§§T;U§Mr)%§iln nat ur e
wWth 1

or can be synthetic. Antigens suitable for administration i ncl ude

any nol ecul e capable of eliciting a B cell or T cell antigen-specific

response.  Preferably, antigens elici ant i Yyl esponse ci.fic for
the anti g@H™ %é”ﬁg’é"‘{zﬁc a%aeg&ﬁ\&ﬂ'&'nﬂgﬁ% @é%g §¥a”"eérﬁ Sgéifg'%’eﬂnhapt en
is a | ow yeheedlat Mgt afGAPNOMRE) t hat is not immunogenic by itself but is

rendered i mmunogeni ¢ when conjugated with an immunogeni c nol ecul e
cont ai ni ng antPeferiliensdet er mi nants. Smal |l nol ecul es may need to be

hapt eni zed in prder,.to.be rendered ant,qgenic.  Preferabl antigens of the
rosent 10 | nvanPEgersits i SPRBRtTouR o R oo (b, Heley e EERsac do.

_ ang phospitss pdisated HBENHRS TRk taple Stiah 1SS idch@sSonts&dnbR 158 MOPHI | Us

i nfluenza vaccines, gangliosides and glycoproteins. "Adjuvant” refers to a

subst ance whi chs useddnteradapgrably herein.itheiisoge rivdyugtastideand “aligamiclagtde”
nonspeci fi - ent P [ an i r e.l o the agent in
the 15 r e e pRORARER AR DO HogBie A R IR A" GTRRA o e NP o €
pol ypept i REg (IRNARAS] ddubiasbttinde@RNA @RBNA)amddidiedpligonuctuatities aalif ect a

bi ol ogi cal  response, e.g.,.antibody fgroduc,ti on _or.  cytokine activity whether
or not t h¥ligoepeleepidssor sombipations trrisele Jiheioligomucigntide icarbe hinsarlyor cuglarlyi x
anipno aci i.du LAl N X Ldger ' udes nodified
amono aci %’Qﬁggﬁgt‘ﬁé}’é glrlé(ﬁ{gltg feggg%é;hglCfog{a%b(gfr?Bh%%%ﬁgzcgélg%es&g@(g%'rri ng), such
nodi f i cat Obgenucleotidiehi ang polyniersafinuklensidesdoined, geheafiinahsolugh pbesphodiester

gl ycosyl ati.on, pegyl ation, |ipidizatjion and nethylation. "Antigenic,

pept i d_es?h‘é‘éﬂesi’ ﬁ@? alfrafe; Ltk agen fup aﬁ@ﬁ?%%@,tmé%?ﬁ%rﬁineanﬁéi_?thed@_ lin
reconbi na&lﬁgloﬂ[x&&%ﬁa ACEUHB SRE @bRidk 6P Pt FadepideqQRY R} §larfhie dd)@ct 1 vat ed
viruses, cells, mcroorgani sns, or fragnents of such péeptides.” An

"ant i geni derpyative teteofror pyrimidien (thphined ), icptwsin2 {Chorancii (g), yr debmativaal | or a
par.tion of a I td whi ch hibits,one or.nore anti i.c pr rties.
THigs. Of or medafihedfBhie fo et BT logehi Gyt st B ethed

pol ypept i gxfsdchesne, desx biiaddsin) daslythyiRaive nma deboyyhdie 2 Alnucloglidgrla t he
entire sequence, a portion of the sequence, and/or a nodification of the
sequence, Phqsplstic esteriddjamiclgasidert i geni ¢ property (i. e. , binds specifically

to an anti body. Toael ) .« Qr o " iver l.ecul.e’ "delivery
vehicle" is a zlﬁeretﬁlﬂga}é%enoé{se‘]ts §&§\ﬁl&§ﬁéff gggplélygﬁgg{)&%es%%&%ﬂg?s tﬁ%}t(ff i;‘)m'?traenr(liﬁoa{nces
del i very eintributé rammensueibl@inghindresponscasantdsdedtio vard) f Hive ididr ek vivo. WO

02/ (12(102 PCT/ USOL/ 50821 site and/or with respect to particular timng. A
ded0i very Heamplpsotmsasyrabledinmiyic respanses siraydey butaraptdinaitedfo; sptigersspestifonse.
An "al |l er g j \ i ally

char act o1 g e o O R SRR N ARORE e 1 ¢ 1
and t hei r pépultadions swchtasNK edtss CDAs T lympbbéytés) ORr8-+ hlymighoaytes, B yfpboeydes, t o

| gE t | b hils. | at to th

bt gon vt fbeqPRlErE oY sneiRy pelientiR ecalhe T RO HegRobRe fE st
cel I's andpd)aniRRioride feraide inhe HOGHAMERMAiRNateast BRSIBSC &ld &ed h&reinudiseg is but
not limted, to histamne release. It is understood and i ntended that the

t ¥5ms " al 4leg gshorhang temmdor an Kif-¢qpeaining palyneelegtide, maliding| the Ffi-eontmidgt i on”
are equal ly appropriate 10 for .appli,cati on of some of the nethods of the
i nventi onl.HYIE\.‘fﬁ) %dgl?at?rtyqoiynﬁﬁfégtr'%[gé)é N8P ended that the methods of the
i nvention incl vgetethose’ %maﬁallg&ﬁex@wakdg\yoxﬁ&mo@mohaﬁe pbBhugle@iRyi on of an
allergic response as well as treating a pre-existing allergic condition. As
used her epligonpgleotidsy in(dewnsitegan fromeanathenFeginmn rRopition imweisg@ni ¢ portion of a

- nol ecul e, &?MﬁhéoYid@oP{)ﬁéo%wleoW ch elicits an allergic response upon

exposur e PR subj “ect. '

30 The term “5°” generally refers to a region or position in a polynucleotide or
oligonucleotide 5’ (upstream) from another region or position in the same polynucleotide or

oligonucleotide.



15 Typically the subject is allergic to the allergen as indicated, for

i nstance, by the wheat and flare test or any nethod known in the art. A

nol ecul e L o be an allergen even if only a small sy f .Subj ects

exhi bi t a‘bma()?/ﬁeﬁ&%c (e.g., IgE) imune response upon exposgf@rswa('#%e

nol ecul e. A nunber of |sol ated al I ergens are known in the art These

i nclude, but are not limted to, S .pr“o%l ded, in T@%)I e herein, 20 The
B e

term "desensi t1*ZSPHPOrH 8?%‘3%’8“? acehf” orago H%Pg'fcreéifr%‘w of
i ncr easi n&u@qﬁe@egtmaﬁbra&ﬂ %I; S&fhet . Wk ekhntqhe AU RGhaNGsty fRENEE r at ed
sensitivity. Exanples of allergen doses used for desen5|t| zation are known
in the artequense wtﬁ@wseﬁbamtéotfﬁdsmww of re BNUTBPAHIgyOPelyTciagtidiNor t h Am

" 31:111-12 n-speci fi ¢ i munot herapy" refers to any form of
i mmunot he‘ZéeﬁJ \ﬂh?tgﬁ‘aéée%%ol ves antigen and generates an antigen-specific

- modul ation of ThetehMTHRRUAGHERIEEry golyiubRofdd IrTYMPOBE eISS - cortdiniggn- speci fi c
i mrunot herapy i ncl udes, but is not limted to, desensitization therapy. The
term " m cPOpRctqolide ,meﬂ%quhetfz;n,etefi%ﬁrtmadq@ yaglegtdrensarising aleastonedSSndwl ubl e

in water s than about 150, 120 or 100 ~tm
pr ef er abl y@ﬁ%gl‘;‘gmﬁ% g\%&%‘% F%&“fé%spm preferably | ess than about 10 pm

preferably | esshd iaan “Bhauborhodilatbry”2r Smodulating an inhencaesidnseras usat| ude
"nanocarrjers”, which are mcrocarriers having a size qof |less than about 1
Vim pr ef Breipiigelpdes imprinastipdaonseiovelhas | lmrefr@émr?%wg efiseiSude solid phase
125 WO figh (%d]nwu%n %{ lr@[(nl(};/ 4] g&%%eg rhiidH BSnSHEL Ao +s(}3[)§s% formed
from bi oconpatibl'e natur rring p yners, synthetic polyners or
synt het i caldopgh gmmtxsauvalchh@@g magriatso@ceurrin eoig uficiomedtf momuagarduddioor An
cross-1|inked agarose be i ncl “ﬂﬁgt,e r excluded fromthe definition,of

m crocar rmpgn%réﬁré%nﬁe \ﬁéﬁnfn“éEQmB BFOIEYR Sy Q5 PECSRRL 1BY FrU108 1§ atil% t he
art. M cr Red foQlafds20THISGp éﬂnﬁxﬁl&e'r&%ﬁi&t ad @b%ﬁéd % Y- e OhpdeEr adabl e or
nonbi odegr adabl e. Nonbi odegradabl e solid phase mcrocarriers are fornmed

f rom pol yrespanser Thi-kype respoases atestypisilishcanssleredreeBulgdinuhuneasysieor (e.g.,

d d b d hysi | dit h .
oy st yr enastogis PR TRanE R st dbR e iareias R e TUgBrA o at ex,
hydr oxyapaitibo@y-bd&4! rmam.tygichrh@ie respaastarEndiillp 2haaRenald 1y “Welaged-vips -

Bi odegradabl e solid phase microcarriers may 10 be formed from pol yners
whi ch ar ehhesseasiipitg r(ee:t@ns tqym antigamapd caebeideteqied atthg Hieehsmicaldes) bund

5 8- ot njricaendsds & 1B Rebaafs tfuftne; 8L ANIIREREIT o5, Ba T

pol y(anhyg@risdeg) as 1816 Bltﬁ&xg‘hQLy(( AP YE6 bé'@ﬁsbm@fedsﬂﬂﬁﬁhzltﬁ@ ir€hpokkRslgd wemmal i an
2yS| ol ogi cal conditions. Mcrocarriers may also be liquid phase (e.g., oil

Oi pi d Bhkawe,imsuen respposes peeeneraliy asogistedivith the Praduptiomel aylptedep| exes,
Whl ch are active
saponi ny _ ARSEReSRTTSTRAIN! o6HebERARIE peoB AR LA he horhe b ER"
wat er - i n- fisporBeiars ig@ﬁt&allﬁs@dﬁg&@d@hlh@gﬂer eweld off s dyipesduedon, imhsdisgyyEcal |y
i ncor porate a bi odegradabl e oil q. nber of whic “H are kno,wn},C the art,

i ncl udi ngp@&taqwéln%na gn %ﬁ’&ranv@aiﬂ PrRfustige syl as expeestignp

spheri cal rr aI
p aés?c%tlaéggtgléﬂgifd&%g pcar A&Bﬁhﬁ’g@ q}ﬁm?uqr gﬁ\ﬂhl@ﬁ@n fr &%ﬁ&%%t}fi

shape are a a (e.g., ellipsoidal shaped, etc.). Due t
thsir i nsdieuiweatmmmmyéae(rwdghlzedabp,efot examplp e icrease ar Gy ARdorsa dacesase in

filterablefro wat er and ed (agueous). sol utj The term
"nonbi odelFaRragyeion 1nan jdivj ‘F?ZFré?tﬁ in ase eilangegm b Fhecreshonsrdtdie HSTERN S not

degr aded 96m gdde,qhgggg%c@&ft@{mgmmml i an physiol ogi cal conditions.
Ceneral ly, m crocarrier 1s considered nonbi odegradable if it not

degraded (i. e Th¢ esms‘cogagatt’ mt'eréﬁ%aﬁompl@( mmlsclman ESBaccagmnmgl yrrer Iengt h)
cafter a 72 hour i ncubati on,. at 37I&§Jnn egranr]@serug rrier is
consi der eBO" YBH‘%%R%@F&B BR ntigep afg li dd@t}? EPé‘ib‘fgé‘t Poda PQCQPA’& ptandor

30 non-covalent linkages.

The term “antigen” means a substance that is recognized and bound specifically by

an antibody or by a T cell antigen receptor. Antigens can include peptides, proteins,
10



nor mal mammal i an physi ol ogi cal conditions. Generally, a mcrocarrier is
consi dered 30 biodegradable if it is degraded (i.e., loses at |east 5% of
its mass e polynmer- length) after a 72 hour incubg}.l Liep/ CinN
nor mal oG NEIEE " D3 YN0 02/ Pha 1112 PCT/ 1 3S( 1 1/s11821?’IFE§@”§i‘§2" of a
mcrocarier is generally the "design size" or intended size of the
particles stated by the nyfacturer. Size may be a direct|y neasured
i mensi onglveERieins, RAlYSgEndFS, ﬁalaapwﬁﬁ?rgpémte{ﬁuw,@pglwl 3t #ed by an
i ndi rect D paRiofs fhefebf id A BRARAS MRS TAY anthieh€ E4n BERSH BURNT O
m crocar r@g)r%aas/(i §)e fg tﬁg? ca*ly ca‘?drhlled out by m'crogrcl:o ey, gneneraﬁygﬁpght
m cr oscopip mturs oncani hegyethett.r Antigans suisabbgpfor aBRMstratinn eoiind86iisdumdenntyh

particles o nown size or. by reference . tqg.a mcrometer. i nor

Dari ati on@oleqig aently §Ethinka Stiar Rt diborpiifotise, Prfunbiar i or s

ar g consi geiesk diRitA atibédySledidnde Spetfic fbr IR ARNERTHpenS RAWNEN&ed within
mcrocarriers are + about 5-10% of the stated neasurenent. Size

char act er thes¢aps arfigntigesd Hehagends adavenholppuldy waightcdmppund gl mati ng or 10
obscuration techni ﬁ)uet;.l ﬁdéer nad:?{el V.. m.crocar ili er si Zaﬁ;ﬂaﬁh be determ ned by
filtrati o BRIOBSRICKY HELRYLS repderediBunnopec wher suivgaled WP 8% ot ed si ze | f
at | east Hmifiochid@ndléduld EdrRSinDASHt fdhi O nAnanSE LAt fvRGuleh hlay @kedfo- €., a
filter in which retained particles are on the surface of the filter, such

as pol ycabblapsanizedrin pusley ta brotendgred artigenic Sreferably, apipsaealf the peesentept h
fijter"™ i i ch i rticles.| i.thin the filter,), of the stated
S0 o L v In AL fblds G0 B BROBab 0 hnh BRodmroliflab, 0L TE ot %0506

of the m pologacHarides f@htak eHoss usyden Hehwiphites iBYluéhza Gh&sies] y4iglibdilldsaindof t he
stated size. Thus, at |east about 97% m crocarriers of about 10 ~mto about
10 nmin %lﬁ’%‘é’r%‘ég@-'through a 10 pmpore screen filter and are retained by a

10 nm screen T4AgiGlancARFG0RYS Sl.g%?dlﬁb'n% in%ﬂt \WM fﬁiﬂ%cﬁgy arl iR tagerﬁ s@dZe or

size range for a"mcrocarrier Icitly 1nc es approxi mat e vari ations
and appr oad amtigemymenspecificell s érdtaackssir peteatiatévan mimnerrasppase bithsagent mathé ect ed
by use of the tgrm"about " when referring to a size and/or size range, and

r ePer enceFPIeRt 80sf Ypah exposureta MEMUGout reference to ~about” does not

mean that the pheRmAPHéMided ieGHol RBAddsSha AREI suffienk RinBih AdIBIRPEGHLA & OT Y
pol ynucl eoti de/ m crocarrier conplex” or "I M/ MC 25 conplex" refers to a
conpl ex offfesha bRdogical respansege. go hpthasly poedudtomenk ytokineactiy ity mhether dimot
conponents of the c | ex..ma e .coval.ent | r nan-coval ently |inked.

on coval Brerddids §RRE THRNARGSERRNAG oo s SR SO SR TR o ce,

i ncl udi nglelythhyTthe eghoPeptiddrt farB&tindlides ingodiffed £hin6 hEids talidthdr o aBChadeally

hydr ogen bonds and/or van der Waals_attractions. In the case of hydrophobic
| 14 ages, ok a-n5tyRAY ecquripgnarch madifigations wolydingnarinet wwited 10,30 (e. g.,

chol ester% Lispt ' ne |NVR. L VH% /11S211112

PCT/ USOL/ ~ ‘%?E@X% ls{;',r%?’ C\?:Sggg pl’t:gy lé@éilwegbzra é?%fmds uc hg'];agl OJéfvi an, and is

preferably a naamedenicrpepidgsi’ efueinebidy parifiethmanive lgepidel ssynthetic deptidesit ar e not

limted to, hgmans, tprimatgs, farm o ) _
recombinant proteins, crude protein extracts, attenuated or inactivated viruses, cells, micro-
organisms, or fragments of such peptides. An “antigenic peptide” or “antigen polypeptide”

25 accordingly means all or a portion of a polypeptide which exhibits one or more antigenic

properties. Thus, for example, an “Amb a 1 antigenic polypeptide” or “Amb a 1
polypeptide antigen” is an amino acid sequence from Amb a 1, whether the entire
sequence, a portion of the sequence, and/or a modification of the sequence, which exhibits
an antigenic property (i.e., binds specifically to an antibody or a T cell receptor).

30 A “delivery molecule” or “delivery vehicle” is a chemical moiety which facilitates,

permits, and/or enhances delivery of an immunomodulatory polynucleotide to a particular
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animals, sport animals, rodents and pets. An "effective amount” or a
"sufficient amount” of a substance is that anmount sufficient to effect

benefi ci Hud5es red results, including clinical results as,such, an
"effecti \a/{gog{rr{)}fmt " depends upon the context in which it i%’cggﬁ'ﬂlf‘g’é‘; i ed.

In the context of adm nistering a conposition that nodul ates an i mune
response t.o agfo-a m ni stered.apti. en,-g ffecti.ve anount of an
i munonmodteAN61YF VBB IGTRTEY te Tt as HIning, ¢ 4 318 vary VERClE RAYRT MY RStci ent to
achi eve syghtichallp diimdlateo idfnGRITB&oREE. t 0 the inunune response 10 obtained
when the antigen is admi nistered alone. An effective anount can be
admi ni st er ed i AnSaldergic resporseddrnnget’ maganasimmhee tespanst geneaallyi ni st rat i on”
“as used herein refers to the adpi nistrati on of .at | east t i.fferent
aubst ance S BiiizEd B aret Pheinehi i gnufte- it deband Motionse.
~ Preferabl ysuigt ettt £§ fsabd10kndvRi @rthe 4 ISE Bilds 2RI cAHHs DhshdsAtdiRnngf at
| east two different 15 substances. "Stimilation" of a response or paraneter
i ncl udes laspehilsi Mpoadeteioexpestrahe thegntigentreeagairsd by the Ighia thermatigen crbey
exanpl e, ;:sti i op" of i ne response,, such as Thl response, neans
an incr eagrggsitﬁylg%’teénrtgg F@ﬁ%‘%@sﬁﬂ%ﬁmgéﬁs %P?lgﬁdﬁ%?ﬁn%tﬁmc?'{ll’?fﬁ ¢ IE%I/ or

enhanceneintludingabutappiimied, tShisdnint Yeleass.t It i hiradetstbd £d intef¥ddakatiBe Rfmsel |
type (such as 20 C TLs) neans an increase in the anount or |evel of

cyt oki ne GHICEEAS respgnse to anyigen g Falleygygiand llemie senfition”jase equatly sppropuiteal

cqpdi tion 1 i C | I , vel s. which
a0 or ' o A i GRGRAEI A filfhoat Br B8 dvendp, HGHEL TS B BUF AR ar o o
| imted timtended thagthe anethcals lo€ tlg iaventiaa inchuilz, thede|tiedt gye éqpla By apbropsae far s
(descri bed bel ow . S];ﬁh B, rhinitis, conjunctivitis, urticaria,, shock,

) . @ ma
Hymenopt eP"8YEXPRQ! o8 allgreisrgipease asrlips iy atng & pyredstingfdlergag condition.

infections. Th i i ki | A i .
di sorders. Gen§? gﬁd;?,e?élng’%h% %ﬁgugﬁééi&go@(fgggﬁr?@ﬁ%ﬁﬁ ggﬂﬁgégce@ %”2&8 n

"al | er gy- meleauledusgialéya petein,melznls elicittiag ailemic regmombe ipan dxposart bea aftfject s of
an.anti - S ific,lLgE.i ne resppnse. Such effects can, include, but are
Pl R REE e S AR BB B RS rEc f6F (rataiee. bY Armayasab i

al | er gy- r gArat@dotinyahétBéd Rubvime B0 aMhiaGholBERE ANSafdBobelaRaRedeh BI& it BRly
circulation causes vasodilation as well as increased perneability of "the

capi | | ar i @8ngll sybsetedsnbiegis exhibik anlallagis (o, [eE)Immine sespohse upon ckpasuioon. 15

wo 02/0S 1 |l axi s_can occur systemcally,,with the
hosoci at ot Biliskes BN Bl Se bR the A5 RS Ffluck: it
| ocal |y, wdtllimitedao rthesetpreviddd i Tabik I heréinspeci fic target tissue or organ.

The term"viral, disease", .as used herein, refers to a disease which has a
vizgus as its 1heterm “desensitization” refers to the process of the administration of increasing
doses of an allergen to which the subject has demonstrated sensitivity. Examples of
allergen doses used for desensitization are known in the art, see, for example, Fornadley
(1998) Otolaryngol. Clin. North Am. 31:111-127.
“Antigen-specific immunotherapy” refers to any form of immunotherapy which
25 involves antigen and generates an antigen-specific modulation of the immune response. In
the allergy context, antigen-specific immunotherapy includes, but is not limited to,
desensitization therapy.
The term “microcarrier” refers to a particulate composition which is insoluble in
water and which has a size of less than about 150, 120 or 100 pm, preferably less than
30 about 50-60 um, preferably less than about 10 um, preferably less than about 5, 2.5, 2 or

1.5 um. Microcarriers include “nanocarriers”, which are microcarriers having a size of less

than about 1 um, preferably less than about S00 nm. Microcarriers include solid phase
12



etiologic agent. Exanples of viral diseases include hepatitis B, hepatitis

C, influenza, acquired i munodeficiency syndrone (AIDS) and herpes zoster.

As used ofaRsa@nd as well-understood in the art, treatgggh%0h§1

approach or ob%alnlng beneficial or desired results i ncluding cl'inical

results. For purposes of this |nvent|on beneficial or desired clinical

results incL de, ut ar.e gg |Igl to, aIIeV|atgon or anelloratlon of one
Ried drom

or more s &? RTHElSR fospipRfblenalirally occting pelymars i e, 10
hot wor segj nﬂﬁhci%@&‘r%rsoér h#8as to é)g)%rﬁé’ﬁrﬁlfhﬂggkﬁﬂfc?@&n@rs 8 %®m Qg%'r%,i%segse

sl owi ng of dise progréssi on, 'Toration or palliation of the
st at e, an@0$Selmd®sllagar0€wmey hemcbailed ioabxaudetdtoat Yhe defivitioe of detrecardbise or

" undet ect ap| | ongj | dt
expect e B0 AfeTA SRt biogREP A RORY Wkt ARSI SR or
_ di sorder {reaiitank ifentidiem8y b&BlodedtddMe siNtiRBiodakth@atld. i NoRAbdelradable solid

mani festati ons of a disorder or a disease state are | essened and/or tine
cour se of Phasemigroepraers ﬁtﬁmfonseclsfromewlmem en gtﬂwhtern@f@nalasvh@@ma n@uetodxbi@t

under st ooty HonaleB @y FRRET hoaldh bSig el My tin afFor R

modul at i Opblsb;ﬁropj?lend @Wﬂ&efmpmﬁhcﬁﬂ@hf&t gdd, 1adek ydedxfyapatitd; dexd@r, and
pal liation does not necessarily occur by adm nistration of one dose, but

of ten occlériemagesticaadiparasiagatticonategalss Bipdsappehie s@lidphasesmicTpgasTiera maynount
ol o ROk s SARATSE et o R AT BONRU LT AR,

nDre adm ni str (0] anoun

is "elicimidopblynens themuHarechditde ¢y, pmlywﬂ«ho lesioisisdeh and, 9aditthgledeneef ers to
t he amoun f a given anti t atl 0|nt af ter
admi ni st réﬂ%&p -5 ra‘?"'r?ﬁﬂﬁﬂ%réi‘m S?%‘F?ﬁggaﬁﬁﬁ(ﬂ‘ B%lty( Fﬂfs)zﬁucé’rﬁsl gen. A
"Thl -asso l?(faﬁﬁlycﬁmtek)bﬂ@b!bacicsac?d') Rk Q%%aﬁﬁlﬁﬁfysfb‘i Ebrﬁf‘né’rﬂd/ or increase
i s associ at ed wth a I mrune response or exanple, Ig&Ra is a Th
1- associ ah/h@oeamensmw alsm bedumm plase (@glrmd)eelipxdbasddb su¢tmhsasbmes) iscomas ur enent

ST bodi eQTTREE SFHHERE ORI BT AR Sable complests of Bolesierel R aRpic
ant i body Wd%\%ﬂf—@dtive @aﬁm{)%ﬁﬁm Mtigde8 Pr @GO br hikeHles Dund PoiRaRAGIeAL €d

anti body" is an antibody whose production and/or increase is associ ated
with a Thor wmw&lkww@me Birdegrestahigliquid phase migrogarmiam-tgisa b xat:@inorama body

16 WO Q%criréégggcﬂa%i)e 01F nu*n §0(%1/h\§h E%re knO\rL% gﬁt E%E)nac u Ossqgléleﬁé; i

i nvention surenen aSSOC|ate renent of
one or novegetbiviBnMibrdheRrs dre typioaHyRpRerichlin BHAR) but%@ﬁj&tﬁﬂﬁﬁ’ﬁ/hn@ﬁ a

ThZ% assoc(li&tla(?g fl%lrl]lt slplgl?edrlycaf: scﬁzja{)g ar%r;tls%l alccg)?g}asléj (reegrreerl]ltlps%];dall %(%2 sl?ar;])gc/l C)ertc ). G4
to their insoluble nature (with respect to water), microcarriers are filterable from water and
water-based (aqueous) solutions.

The term “nonbiodegradable”, as used herein, refers to a microcarrier which is not
degraded or eroded under normal mammalian physiological conditions. Generally, a
25 microcarrier is considered nonbiodegradable if it not degraded (i.e., loses less than 5% of
its mass or average polymer length) after a 72 hour incubation at 37° C in normal human
serum.
A microcarrier is considered “biodegradable” if it is degradable or erodable under
normal mammalian physiological conditions. Generally, a microcarrier is considered

30 biodegradable if it is degraded (i.e., loses at least 5% of its mass or average polymer length)

after a 72 hour incubation at 37° C in normal human serum.
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To "suppress” or "inhibit" a function or activity, such as cytokine
production, antibody production, or histamne release, is to reduce the
function @n Brkiyity when conpared to other wi se sane congbfr)L@pﬁﬂog;élcept for
a condition or parameter of interest, or alternatively, as conpared to
anot her condition. For exanple, a conposition conprising an

i munonodul at o ol ynycl eoti de and a n, Whi ch. suppresses .hi st am ne
rel ease reduceiyeh%ézt‘% RENFTALHLE LS %e@hﬁgl?ﬁ lgsigp size OEPIEEF& $ze ?lft tani ne
rel ease ingdugedshyd @gm}ﬁ%mmr §|Qef%§ %@%ﬂ@&nﬁmaméa difefRO Q8 40N

conprising an 1 nMmuno atory pol ynucl eotlde and antigen whi ch suppr esses
ant i body mmuﬁccir moenimed deesetaxorenty badétemihel/ley an ofliregitabday dychaas aconpar ed

"to, for e extent an | evel s of ant.i bo r.oduce ant i

al one. | ActlEOBT HFTE Shb P ErHeEORTRPL AR S 63%@3% GRisdfig
_their i ncﬂglﬁh&@sc%ﬁﬁ%nerﬁ ligh ﬁmcﬁﬂ%ﬂ&adr%ﬂénn‘irig dl&froh@hidtost i (BEM)Yin and its
correspondi ng cognates np03|t|ons of tl:e invention The invention

provi des ¢ampatsen wathipartisiop oiéqwme@s oY lpsss)feram tp AR AXOMSERN] étscmlyor

pol ynucl eotl I n i Fach
runoroalBEaRy Mot e wty e Hegheh BN MiocEFERRS Gk e ot BT R b
sequence ¢flaS$hted ﬁ@ermmalsm@ﬂﬁn@,fsh@duehd micesdatriyis @ aboaes-A0%d dmhnaaedul at ory
pol ynucl eoti de al one (or a conbi nation of two or nore i munonodul atory

pol ynuc| eBefypEanensy Sizs chaspgtemsics Biay wisebesisisrmined bimdypymsdighbicarteringeint |
g%h as a t%OHJahQE ccfm ﬁ‘é“st '/}Qﬁe?na&&gﬁﬁ ekt &l g@ag%'éq{e%mﬂ]%d%?‘i’ﬂ&ét%a'

uvant . np03| Cong en |on may onprise an i nmunonodul at ory
poI ynucl eaﬂaﬁ@msbyph@rm&@@mhm@d lleys tamcepﬁaahls&eeﬂmllmsem% oPtherpaetivdast i cal |y
accept abl e excipients, including fa(ﬁtqbpfhare well known in the art.

Reni ngt onPasy HEouh & riCEeRipepy ﬁ@f {ice Whighyetaingd pargighes arson ek
Publ i shi ng, {2000 AHRARuACAY ﬂwﬁtagg,&,a@ or sgemeéhffbmsm&m%b@se@ @) antigen,

an |nnunonD§%Patory polynucl'eot | e’invention ionally an
adj uvant ‘tdepti Bl irowhich otteined particles bidge wiin ﬂmﬁher)roéﬁmm;ed size.the anti gen

a thus, can result in_an en ced. e.re ared to that which
ggul ts fPUHEPSATEEIH e ithan ac%?llﬁcpf’lé? }fé‘n[[cﬁg %gr@ ngrﬁc%ﬂl%rn%ana uvant s
are knowngreRetalh@d 85t saieeh- ggﬁlmﬂﬁof&akta&rd%nﬁotrhhsrauea@l abBut 9FR4 - i n- wat er
emul sions, 17 WO 02/ 0S2002 PCT/ USOL1/ 50821 water-in oil emrul sions, alum

(al umi nunmcabcasywrs of plwoﬂr@smanodibmtclroapam $iz¢ pass thrpreghad] hgmipore seoeent filter t ed
to, polystyrene ch hazene and pol yl acti de/ pol ygl ycosi des.
Qt her sui ?’é{) rgr%{a’flﬁ‘gé%?gogﬁ% qeﬂiﬁﬁﬁe but are not linited io, M59,
DETOXT" (Ri bi ) Asa6s cﬁfb%sﬂ%in‘dfcﬁﬁas (réfdfente Yo a §EE 8Bize MARES fofl @ miSRBATIEN
derivati ves, cobacteriumcell wall prepar ations, nonophosphoryl lipid A

m2fol i ¢ abmelicidy ingludesapprovimaieyntiations sad aprrpsimatiens eiihe seted size anddar size

hol t
munoat | FES: 1 TEHfkded BOLIEAIBRARRREN R nHPARL YRz O or stze, 1 och
et al. (189@p, didtrefernletd iz & &ie rasgeweithovaseferbhqei td biasetdae hovaedsthand

ot hers described herein. For veterinary use and for production of
ant i bodi etheisizeARonpize rWFb%fé‘ﬁ?tc conponents of 10 Freund's adjuvant (both

conpl ete and "?ﬁ@[@%e‘ﬁxﬁ atﬂﬁgﬁxl}{rl] foBadhA B‘éa?xgerl% slopoiNpiRECOl the

i nvention may be conbi ned W|t erapi es for parti ar indications.
Fdt5 exanptempler” ediets td @corplexaof dnISSeavntaiming pglypuﬁlgmldclaad)amderpcamnmoﬁletl ons

For  mal ar FAMPAETITLdhe SRR b ey GenatEv ARk Nheo AR or
linkages may be mediated by any non-covalent bonding force, including by hydrophobic
interaction, ionic (electrostatic) bonding, hydrogen bonds and/or van der Waals attractions.

In the case of hydrophobic linkages, the linkage is generally via a hydrophobic moiety
30 (e.g., cholesterol) covalently linked to the IMP.
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15 allopurinol for |eishmaniasis patients, anti-mycobacterial drugs such as
i soniazid, rifanmpin and/or ethanbutol for tuberculosis patients, or

al I ergen ‘q’ﬁ’%ﬁﬂ%" i zation reagents for atopic {allergy) pa},tfla

descri bed herein, conpositions of the invention may includel contalnlng
pol ynucl eoti des and may further corrprl se one or nore additional

i mrunot her apeutic 20 agents (i an agent which a via the i mmune

syst em and/ or 18 '@é‘r"l“i}’é‘ﬁ lﬁlad’ﬁ’f‘?tﬁéter Hhae awgatasdys Prﬁgq’%mﬁ@“anﬂﬂ‘i‘l WBE linmted

to, cyto rQ@rab@d & HYAR S\ Hq%aqmnmaé'tﬁﬁare%@mt%& t&fhuwaﬁg PetidsCraaRt | bodi es

i ncl ude those In t cancer context .g., anti-tunor antibodies),
such as tetnbmelsdg)smanbmeds bediemm anﬁ?petsrmunormdul atory pol ynucl eotides In

" accordance wt resent jnveptigon, the | T dul at.o ol ynucl eot i de
contains at e’ggtgger‘?gv? %Ougnﬁr%aﬂ‘fﬁﬁ‘ﬁ?‘aﬁ‘w‘\%lq apﬁng“f‘%ﬁ mfl‘ %“ s can be
. adjsacent é’t‘ffﬁé]brﬂ tb BEedt BeNetiérd 8PHéstd r&hiltd hﬁau&ﬁ@cmcaﬂ@&@h@tm al%}éuéHtht' onal
nucl eoti de bases within the polynucl eotide, or they can be overl appi ng
Wi t hi n t hiefisoliyeramduagt deapends upooelnet eintex8n whisb dt inbeing applied. iIntherronsdudfat or y
pol ynucl eoji.de consists o ﬂ’ﬁl | SS have been des r| bed.in.the art and
may be re lpgftefla&ﬁtcmpsa ip8 Pl PR RS SRR R § Rareli O Fous
aspects ofnt ﬁ‘ anlSM ey BERMN S Lan IPHATIoRTodUYA G AR/ nBeiesedd id, anfifen is YW

(12/ 0S2002 PCT/ US| 11h0821 ant i bodyg%r oduction, NK cell activation and T
cell pr oI arﬂ@urmsufcﬁnlenS@each@vgsuchw IgtRpsy compag ta BRAMMUNEIGEPISER75:  Kr i eg

T965) o Pk ShAL e i 085 OB gl orkRBERLi BB - ©

Shi mada em@ieorﬁio%ﬁ)mkﬁgﬂandns Cancer Res. 77:808- 8I 6 Cowdery et al. (1996)

J. I'munol. 5 156:4S70-4575;, Roman et al. (1997); pford et al €1997a}
VD 98/ 55495 anthatemydeaadmmistiation rafiusgd beretnﬁéieés tarme eﬁwrstrﬁﬁ%%% %sh be
used to i f t.qr i ning
pol ynucl eg@q@ﬁfe%m %‘%%?%%qég{ﬁn o *Jsg]ndy eng glglf‘fgé? elarﬁnit ?glg%ases or

base pai r Brefqatey eroaialhyngtraaimfetMmlrﬂxﬁlthmadmnisastmma’ jat i;:astrtwr)elifﬁarerﬁter ably
greater than 20 bases or base pairs in length 10 and generally conprises
t e sequethbétaBeescyt osine, guanine-3'. As is clearly conveyed herein, it is

under st ood t ha{‘SthlEtﬁbrP’Qﬁ“EQ&tpoﬁ% Jr%me%& 19a§@€sleh@a@ngaﬁabnenhaﬁun@nﬂt al |
parameters are independentl| ected. For exanple, Tf x=0-2, y may be

i ndependerespanss et pramcker. e@aredblepb stintuiasionZ lofi s ingmune l{e@ponaﬂ,ysudt #sefhl
sel ectabl re &rsg nn%a(ralg arll E]nc?ease mrrHe re?sponse which can arise from eliciting and/or
enhancement of a response. Similarly, “stimulation” of a cytokine or cell type (such as
20 CTLs) means an increase in the amount or level of cytokine or cell type.

An “IgE associated disorder” is a physiological condition which is characterized, in
part, by elevated IgE levels, which may or may not be persistent. IgE associated disorders
include, but are not limited to, allergy and allergic reactions, allergy-related disorders
(described below), asthma, rhinitis, conjunctivitis, urticaria, shock, Hymenoptera sting

25 allergies, and drug allergies, and parasite infections. The term also includes related
manifestations of these disorders. Generally, IgE in such disorders is antigen-specific.

An “allergy-related disorder” means a disorder resulting from the effects of an
antigen-specific IgE immune response. Such effects can include, but are not limited to,
hypotension and shock. Anaphylaxis is an example of an allergy-related disorder during

30 which histamine released into the circulation causes vasodilation as well as increased

permeability of the capillaries with resultant marked loss of plasma from the circulation.
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15 In sonme enbodi ments, an ISS may conprise a 10-nmer sequence of the
formula: 5 -X, XZ AX3CGX4 TCG3 (SEQID NO 62) WnereinX~isT G
CorZ( (ﬁPfdﬂ cytosine), wherein XZis T, G A or is T,
A or ﬁﬁé’r EIZ(I’] is T, Gor Uand wherein the ISSis not WS%%AX%TCG 3
(SEQIDNO 63) or 5'-GGAACGITCG 3 (SEQIDNO 64). 20 In sone

nmbodi | SS he fol . TGAACGUTCG
iy A N RECRE I o
TGATCGTTQ%d&T it BalNdcur’ R%au %‘;Eﬁe@@u(rﬁﬁ@téd} geZ&ic)tarﬁgT MT)%A( SEQ I D

NO 72 CGGICG ( SEQ CCGTTCG
(SEQ | D NO.  75Fhe E@C@@Tma(esm usal Maeiny@fers Bba vlheasewhuz: has a virus as its

"5 to EQ.JD NQ_ 77 78
ZGA,rA(()ZrCT;?"(I:%/f‘é'O?I icy “-’%G:@(a%)"s OéMESQ’iSﬁaS? mc%‘d%)PB‘%% E Fl?%g “gts*"%%ﬂﬂ@ﬁ%:e (S)EQ ID
. NOs 80) ; M&W&@]&o@ﬁ@eh@ NeHrodde (AaDd), 'BFM@%FI%&&SEQ ID NGO 82). In sone

enbodi nents, the immunonodul atory polynucleotlde conpr i ses the 30 sequence
5 - TCGTCGAACGWG:@WM@@TT\@@SWKISEQW@OW the ayt, “reptoeniers avappriagefirs, t he

16 "o SR oSk el TR IR o Ao oo CERE B8 BT E R
2); 5' - TGalesadOmAEGGRT eI HEBindcal (ol 1|nauﬂ@bu3)ue not limited to, alleviation or

S - TCGTCGAUCGTTCGTUAACGUTCG 3" (SEQ I D NO
S - TCGT caupgiaAtnof AR e SYMRLERE) qnglq\@megt of extent of disease, stabilized (i.e.,

5 lg m%w& g&?é&ég@B%oﬁ) semecﬁe%}nopglow%g %%1@&s@dem ne,

TGACT IGQ\A&Ebﬂ' @%ﬁéiﬁﬁén 3r p41B&tignl dI tNQis@se st5te— diACHSE N UGETheparddI GA- 3'
(SEQID 10 5" - %{GTGA rCGG T ATGA-3' ( EQIDNO 10)
5 - TCGT er et QrquQQectf le) EpALIfQy TAlSONF "
D NG 12&um§ata§@% %@E&Q@%&Tﬁhfﬁ tﬁe’é&%g@réﬂ%er&?’)
5' - CTTCGAACGT TCGAGA CTGTGATCGITCGAGATG 3" ( SEQ
| D NO: 15); S' “PaGNIR@T MA@WN‘EG@C&&S t(l&l?_t@e £:0eN@nd/b6 yndesirable clinical

(dfo 1 AT o8 SruRIsasmE Yy e ERnagiRa i ™

ﬁﬁ@%ﬁ m&& lel( dl [3sNoinpaied to Rot ke QEMTQ%%IT 3
(SEQ I DC% 5' TCG 3' (SEQ 1D NO ¥hn
the allergy context as is well understood by those skilled in the art, palllatlon may occur

upon modulation of the immune response against an allergen(s). Further, palliation does
not necessarily occur by administration of one dose, but often occurs upon administration

20 of a series of doses. Thus, an amount sufficient to palliate a response or disorder may be
administered in one or more administrations.

An “antibody titer”, or “amount of antibody”, which is “elicited” by an
immunomodulatory polynucleotide and antigen refers to the amount of a given antibody
measured at a time point after administration of immunomodulatory polynucleotide and

25 antigen.

A “Thl-associated antibody” is an antibody whose production and/or increase is
associated with a Thl immune response. For example, IgG2a is a Thl-associated antibody
in mouse. For purposes of this invention, measurement of a Thl-associated antibody can
be measurement of one or more such antibodies. For example, in human, measurement of a

30 Thl-associated antibody could entail measurement of IgG1 and/or IgG3.
A “Th2-associated antibody™ is an antibody whose production and/or increase is

associated with a Th2 immune response. For example, IgG1 is a Th2-associated antibody
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5' - TZGTZGAACGTTCGAGATG 3' (SEQ ID NO 23), wherein Z = 5 bronocytosine; 25
5' TCGTZGAACGTTCGAGATG 3" (SEQ ID NO 24), wherein Z = 5 bronocytosi ne;
%ETWATGA—S' (SEQ ID NO 25); 5'-TZGIZGA -3 (SEQ
I NO wherein Z = S bronocyt osine; 30 5' - TCGTZGA%@%ﬁﬁi@-B' ( SEQ
I D NO 27) wherein Z = 5 bronocytosine; 5'-TTCGAACGITCGITAACGITCG 3" ( SEQ
ID NO 28); 20 _WO U2/(I(§2UU2 PCT/US(I11 /aUg21l. 5 - CTTZGAA GATG 3'
(SEQ | D Noymopsg. Foptparrases of this inygngppay)easeiemgnt ol T‘T@?F@ﬂ%‘é% CEAGATG 3
(SEQ I'D I\Qm@a%rem%m ISR GERET LG RT - For e(&ﬁ%@e iR H¥fan! Rdasuremenb oS ME
enbodi nment s an i mmunonodul at ory pol ynucl eotide’ of the invention
may corrprﬂé’easaociﬂedrmtnwémlemidentaﬂ né¢asurementdfedg G8 and(or Jgida X3 z G X4 T C
" G3 (SEQID V\/gler Z,1S. 5-bronocyt wher ei n T, G Cor
7 02 S 5%r ookt by o ahBithy 2 Tugeues RSBk M as B Fhfyelital & 1 A
_orsC, Vm‘%{nﬁbﬂdgﬁokl@ctfgn & btadiRNeledRels b deub@tﬂe%dtﬁ)nr&@hctﬁuth\ﬁMZGrTCG3
(SEQ I D NO ; bronocytosine). In sone enbodi ments, the ISS
conpri sescoappredfto oterwist bang mdstsqla eherps forateenditign os pEapesrEEipesesLTY) :

No. 55) . ReFHRTEUS CaEb Y RETGaphaigh Ft bReb o ol N Eilihd #FQ 10

GAACZGT TGarsfetd ddR ab¥sy Egﬁhucl%%m%&lmlh Byt ss&Nistard (R CACAsECE (cBEQ | D
NO 90), CGAAZGITCG (SEQ ID NGO 91 ), ZGAAZGITCG (SEQ ID NGO 92),
ZGAAZGJTcL[ypt@rgE@ releasq@s cg@))ared'm%le histamine release induced by antigen alone.

10 As another example, a composition comprising an immunomodulatory polynucleotide and

D
D
D
S
SE

antigen which suppresses antibody production reduces extent and/or levels of antibody as
compared to, for example, extent and/or levels of antibody produced by antigen alone.

As used herein, the term “comprising” and its cognates are used in their inclusive
sense; that is, equivalent to the term “including” and its corresponding cognates.

15
Compositions of the invention

The invention provides immunostimulatory sequences (ISS) and
immunomodulatory polynucleotides (IMP) for modulating immune response in individuals.
Each immunomodulatory polynucleotide comprises at least one immunostimulatory

20 sequence (ISS).

Compositions of the invention comprise an immunomodulatory polynucleotide
alone (or a combination of two or more immunomodulatory polynucleotides) or in
conjunction with another immunomodulatory agent, such as a peptide, an antigen
(described below) and/or an additional adjuvant. Compositions of the invention may

25 comprise an immunomodulatory polynucleotide and pharmaceutically acceptable excipient.
Pharmaceutically acceptable excipients, including buffers, are well known in the art.
Remington: The Science and Practice of Pharmacy, 20th edition, Mack Publishing (2000).

Upon administration, compositions comprising an antigen, an immunomodulatory

polynucleotide of the invention, and optionally an adjuvant can lead to a potentiation of a
30 immune response to the antigen and thus, can result in an enhanced immune response
compared to that which results from a composition comprising the ISS and antigen alone.

Adjuvants are known in the art and include, but are not limited to, oil-in-water emulsions,
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(SEQ I D NO: 94), TUAAZGUTCG (SEQ ID NO 95) and TTAAZGITCG (SEQ I D NO 96).
20 I n sonme enbodi nents, the i mmunonodul atory pol ynucl eoti de conprises any

of the f ' equences (where Z is 5-bronocytosine}: _ <
S - TeacToreldy GATGA-3' (SEQ ID NG 31 ); PETIUSOVSST

5' - TCGTCGAAZGTTCGITAAZGITCG 3' (SEQ ID NO 32);

5' - TGACTGTGAAZGUT ATGA- 3' (SEQ | Daﬁ% 33); 25 : : . .

5' - TGACTGYEaAA®I h@s&%&ll&n (Flapduprsagie), ligasemes ang pyigropgshales dsredinpRYica. 3
(SEQ ID VAC.VA

enbodi rre%sf h?’rmed t§§ o-ci)-%gga;n P nnu%ng%ﬁﬁgﬁﬁzgn ep%ﬁ?%%%gg{p@@n}gyg gessggﬁ%rrl se a
10- nmer segmableadplfvaﬁthalsﬁorlidnadeabut&re ot 10§ tel 1KAMES T DETOXCY RiB!), {foliRneé D NO

© 133) wherein X, is T, Cor 5-bro yt.osine), wherein Xz is T, G A
or U, V\he‘inéit‘i*feXQSAFs‘])ainuraW Mf‘é%?@?‘?[‘?n %"\?US‘FSI’ F”/YS?I?L%’E@P“F‘ chl Wil ¢ wherein

Xq |s T, Gﬁ@@?ﬂ D NO
' o[? ﬁgz[mt%r]r-go% }r@m %Hbrﬂhﬁ?%ﬁg%cﬁ%ﬁ{%ﬁgv% nucleot 1 d gcglg |ellses
glny_rgb\ CEI' kcl;s_la;nrﬁcdaoél;gr Quil g% _Iggszl\qmeuxiesl?. {ubbei&go&g?sspﬁm@mrmdyiﬁnmmes a‘?‘% ATCA. 3
(5915 NSt AR EATEIFES JETP A SR Gk e deger P PR gy e o
- TGACT S I TGA- 3'
(SEQ 1D NE Ly e o e E el Ppiditied e mm%\%@@@mw@“‘%ﬁ%. A

( SEQ I D NEdr vRyinafy usf@ﬁ@'li@d\ﬂ(ﬁﬂ' c3EnAvdias Bt ar(uSE@ midogidic ddyponents of

COTTCACATE 3.y (SEQ LR N0 44}, 18 GTZGTGAACGT TCGAGATGA- 3"
(éEQ | D e‘“&%ﬁ jgvant-(hetty @Ralé@ % ID NO 46) ;
5" - TGACTGT W%ﬁ%%ﬁﬁ%o@nu&l&@eh BY NQinveAtion mlasa b€ icBmirred 4vithittgert hyni ne;

therapies for particular indications. For example, in addition to an ISS-containing
polynucleotide, compositions of the invention may also comprise anti-malarial drugs such
as chloroquine for malaria patients, leishmanicidal drugs such as pentamidine and/or

15 allopurinol for leishmaniasis patients, anti-mycobacterial drugs such as isoniazid, rifampin
and/or ethambutol for tuberculosis patients, or allergen desensitization reagents for atopic
(allergy) patients.

As described herein, compositions of the invention may include ISS-containing

polynucleotides and may further comprise one or more additional immunotherapeutic

20 agents (i.e., an agent which acts via the immune system and/or is derived from the immune
system) including, but not limited to, cytokine, adjuvants and antibodies. Examples of
therapeutic antibodies include those used in the cancer context (e.g., anti-tumor antibodies),

such as those described below.

25 Immunomodulatory polynucleotides

In accordance with the present invention, the immunomodulatory polynucleotide
contains at least one ISS, and can contain multiple ISSs. The ISSs can be adjacent within
the polynucleotide, or they can be separated by additional nucleotide bases within the
polynucleotide, or they can be overlapping within the polynucleotide. In certain

30 embodiments, the immunomodulatory polynucleotide consists of an ISS.

ISS have been described in the art and may be readily identified using standard

assays which indicate various aspects of the immune response, such as cytokine secretion,
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5' - TGACTGTGAACXTTCXAGATGA-3' (SEQ ID NO 48); wherein X = 6-thio 20
guani ne; 5' - TGACTGTGAACGITCGTUATGA-3' (SEQ I D NO 49);

5 -TGACTWTATGA—S' (SEQ ID NO. 50); S

S - TCGTT TAACGTTCG 3' (SEQ ID NO 51 );

5' - TGATTCAACGTTCGTTAACGTTCG 3' (SEQ I D NO. 52); 25 5'- CTGTCAACGTTCGAGATG 3'
(SEQ I D NO: . 53): 5'-TCGT CGTTCGAGATG 3! ID NO. 55):

5' - TCGTCERIABeT T Praduatia: §%"Wﬁ‘?@%5%§‘ ggﬁwwm;i@@%( SEQ

I D NO 57%i0 53 gl heSAGN ' 4 25
enbodi rren%Ns(? 5%§%ﬁect I;Eo ’an;l/ g%t%tl'rga I é\} Jél%{rgg? ‘éggﬁ Dﬁg’?\é%m;\?rﬁt&ﬁgt al.

i mmunnonod§P2a)oByllgsadt wh (E39%6ut K ldemareat af. (it 2970y Satoetpal i (d 89@n Bisetsk (986 ACG

 Sogquencel Shmage erd GBS n 1w eI BB IR LB BN 0BT ires s o

T, 5>- br ompeyi ORiAErs; RomBAYEACE 997); Libfbiueet hBPI 997 WO I8PIR9T 6fel grell or T,
5 to the ISS; or

5br onocyt osi ne, G sequences three or nore TCG and/or T,

~br omocyt B¥6hE 1. Greserlinglyabes and othehmetiogs cathbe wedie jdeatty test and/or

5- bronocyt 0si ne ) may, not be directly adjacent to the |ISS.
Exanpl es Bqn%lméggn%gHgZ%yﬁ%%'@o%tg'élwgd’ro “8%’88‘%%& n. For exanple, in some
enbodi nents, amhé IBRERMRASlaaY Rh¥thiaEsaUBhEe 00 baes Of bds Paird) YedTérably giddter
include any of the follow ng: 5 TCGCGAACGITCG 3' (SEQ ID NG . 97);

5' - TcoTCakardT bags 3T basspairs eseprefgpblygreaton oor bpse pgEan|lenglo,  99;

whgrein Z, = os ' ) T 10G-3" (SEQ I D NGO 100;
wher ei n Z°4 %“Ef@%@é#@é%ﬂﬁ% ?eﬁﬂ&ﬁm@" (SEQIDNO 1 01). In
sonme enbodi menns s ¢lbglyachaive yedrheteid, GGs andéretood thah-virtorseeset wsbrigulads

sequences) is imediately 5 and adjacent to the ISS, that is, 0 bases
separat e ffRsriyesdessinganyzing a AIEARAE Ake, Inesmepdintly ielepiad Forgxamplanis0-as in

5-T, C IS 3 on j THCY se
embodi ment 21 PELHer R tledrd Rt R BT RS X (G aTe P hebaf o
| mmunonodparametey ipoformutd).eot i des conpri si ng such sequences include, for
exanple, SEQ ID NOGs. 12,.18 and _48. |n other odi ment s e .base

ol at es the TS oRadiBenGas 188 maseopionas pi gt rasrRso B SivEhces)
fromthe ISS, fak %gnjg{@GﬁTileﬁ’-(g'EQ@Dm); 64) 1SS-3" or 5° 20 T,

5- bronocyt osi ne, é, N, 1SS-3" (where N = any ba;ea;(. I nmunonodul at ory

pol ynucl evthergisXcisnpr(.$7 o2 $4EH-reqoentosise), mbetgeX: isol, @xappleWwh@eEn XD NCs.
19, 26 and 27, IR other enmhadinents, ,t b par at 8~t LKLignal 5
TCG and/ of® ﬁ’,A 85?0‘#@%@% ﬁgf’jb@rgjé(%de\ﬁ' %rgﬁnatf' ?ZSHSF {%k@[ ?SiGAP\gCrégggﬁb e, as in
5 -T, C BEQIDNOIEBS0385 -0GAACTITEDS OBy IPBIM&4).G N, N, 1SS-3" (where N
= any base). For these enbodinents, ISS 25 may be any of the 10-ner

f otbrul as descr ibameepadiments, tho S compsiseramt &f thy falloaving.seaHeNeBYUI at or y

o e SR DT R AL e g RO RasET o)
end of th&SEQH NOr6BHXBFATEGTTCGEEQ IDNCD: 7104, TEAA@ESHCG (SEQ ID NO: 71);
GTAACGTTCG (SEQ ID NO: 72); GTATCGGTCG (SEQ ID NO: 73); GTACCGTTCG
(SEQ ID NO: 74); GAACCGTTCG (SEQ ID NO: 75); ZGACCGTTCG (SEQ ID NO: 76),
25 wherein Z = 5-bromocytosine; CGAACGTTCG (SEQ ID NO: 77); CGACCGTTCG (SEQ -
ID NO: 78); ZGAACGTTCG (SEQ ID NO: 79), wherein Z = 5-bromocytosine;
TTAACGUTCG (SEQ ID NO: 80); TUAACGUTCG (SEQ ID NO: 81) and
TTAACGTTCG (SEQ ID NO: 82).
In some embodiments, the immunomodulatory polynucleotide comprises the
30 sequence 5’-TCGTCGAACGTTCGTTAACGTTCG-3’ (SEQ ID NO: 1).
In other embodiments, the immunomodulatory polynucleotide comprises any of the

following sequences:
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the additional TCG are the first two bases of the |l Orer ISS (5 30
CTTCGAACGITCRAGATG 3" (SEQ ID NO: 14)). In another exanple, the G of the

TCGis t ase of the 1 Over 1SS in SEQ ID NO 20 s
L LT e e (SEQ ID NO. 20)). For enbodi rrents"gﬂ’cs"%’fs“%lhese, 23

XVO (1t2)/ ((j)SﬁllUZ PCT/ USOL/ S() 821 I SS may be one of the 10-nmer formul as

i i Q. I , N SEQ ID NO 133).
I tr:J;TS’rﬁFllom(idul :'[ 3““%3@‘&]@5@9@@%6%@53 @‘E@ﬁ)&g‘éi@;ces% ncl ude, foa
exanpl e, SEQ 'ﬁﬁ@TC@%Ué@UT&Tﬁ&A@@ﬂJ@“ ?SJ%:(Ptﬂown for exanple, in

sone enbodi nents, the i nmunonodul atory 5 poly eotide conprises a T
adj acent to th®- "BGJGeﬁﬁiPdﬂCfoé‘CICESJ/mCﬁéH@@éu(ﬁﬁQIBE’@H) NO 62, wherein X~

"is Cand XZ is xanpl e, in other
enbodi nent s, %%qsfiﬁﬁ%{aﬁwﬁb‘éﬁm&éy%@égﬁéi@es a TC adj acent to

thg 5 end of $UPCHPEGOXCBUTERSINEALEGRAQ G B’ (€EQ 8B, NOI®)! @hbreth X=52-G See,

~for exanple, SEQ ID NO ~5. 10 In certain enbodi nents where the additional

TCG or 1° aml;mt@ﬂemm@,yt osine, G sequence is creat ed by the addition of a T or

a TCor a T, 5 %ﬁ%ﬁfﬂhﬁgé rormc EE‘S Ibﬁgghe addi ti onal

sequence may cr ea 05| ne A sequence with the

| SS. For eX&WD$’GTGAETSﬁ@ADO@JT(1@GTtAH@AC®A(SHQUD(N(}mB);tl onal TCGA are the
first three bases of t CGITCGAGATG 3" (SEQ 15

ID NO 19)). |- B@AQTQT@&QF\?@TJCQ%XI%%@@&&N& G A of the T,

t t f the | Qver 1SS
TOSE0 b Nor el PACTGERIARRER TR IATAL S HLETNTRE 36)) Accordi ngly,
the invention $AECGTESGAACGTAOTGHIU- at@&pmmm) eoti des conprising an |ISS

d a TCGA T t the 5 d of
Ao e e T e R

pol ynucl eoti desof chiedarATELeN CBUTATIR-SGEm hr:aha: & - (TOGw Ny A X3
CGX4TCGS (SEQ ID NO 126) wherein wis ere|ny|302

wherein Nis aﬁﬁBE@GM@@W@CﬁWT@ 3t ,(SBQJP N i/\m)er ein X4 is T, Gor U

oDl ot oF Ve BRI GRN A5k POTS (GHOTVBILDSS, SeTucnees 28 el ude

22, 25, 28 andS%AbT@F@RA@G@FEGGWGABWS@%IDW es any of the
foI | owi ng sequences TCGAACGITCG | D NO: 2 CGAACGTTCG (SEQ I D

NO: 98), TCGTGRALLHTCOUBECCOITIRGGTATHA-T ¢®;(SEQ I D NO 104), 30
TCOOAMGOT TS, ( SE o b T ARG s PRROTIRG 20k
TCGTAACGTTCG ( SECCGDOSAACCITCCAGATGFASENNONOSED; | D NO. 108), 24
20 5’-TCGTCGTAACGTTCGAGATG-3" (SEQ ID NO: 20);
5’-TGACTGTGACCGTTCGGAATGA-3’ (SEQ ID NO: 21),
5-TCGTCGAACGTTCGAACGTTCG-3’ (SEQ ID NO: 22);
5'-TZGTZGAACGTTCGAGATG-3’ (SEQ ID NO: 23), wherein Z = 5-
bromocytosine;
25 5°-TCGTZGAACGTTCGAGATG-3’ (SEQ ID NO: 24), wherein Z = 5-

bromocytosine;
5-TCGTCGACCGTTCGGAATGA-3’ (SEQ ID NO: 25);
5’-TZGTZGACCGTTCGGAATGA-3’ (SEQ ID NO: 26), wherein Z = 5-
bromocytosine;
30 5’-TCGTZGACCGTTCGGAATGA-3’ (SEQ ID NO: 27), wherein Z = 5-
bromocytosine;

5’-TTCGAACGTTCGTTAACGTTCG-3’ (SEQ ID NO: 28);
20



WD 02/0S2(102 PCT/USO1 /S0821 TCGACCGITCG (SEQ I D NGO, 110), TCGTCGACCGITCG
(SEQ ID NO 111), TCGITAACGITCG (SEQID NGO 1 O1 ). In sone enbodi nents,

an | SS of i nonodul at ory pol ynucl eoti de may conpri se L a: 5
5 -(TXQ z 2@%“C GX4 TCG3 (SEQ 1D NO: 127) wherei r?tctz}ﬁfsfé'ﬂl%l,

wherein y is 0-2, wherein X is 5-bronocytosine, wherein N is any base,

wherein X3 is 7, . r. C rein i r. U | nonpdul at ory
pol ynucl eot i deg'%ﬁ%ﬁ%%&i@@ﬁﬁé@éﬁé%@@?@&@h%?)ug'g?rew “are not limted
to, SEQ I RoNRRytofiRe;. 23, 26 and 29. 10 In sone enbodiments, the |SS

conprises any of the foll ow ng sequences (where X i s 5-bronocytosine):
TXCTGAACGTTCG §'SEQAMOGRKTGARDGT TOGAKANGAACEETE NEQN)D NO 113),

(5210 N0 126 CHERACEEFRRECAEAD NPT RAE PR sore embod nencs,

ansl SS of an i nmunonodul atory pol ynucl eoti de nmay conprise the fornula: 5 -T
"CGTXGN, AXCGX4TCGJ éSE_QIDNQ 128) wherein y is 0-2,
wherein X i s Slhooecamyhodshends, ani88 ef an hihgnangduliery, polymeckonide@ ths T, A or
C, wherein x4.is T. G or U . munonodul ator | ynucl eoti des conpri si ng
such 155 DoedisianseBihe A s Ut ars OhUE R Rd (o, SEQ 1D NG, 46, 24

and 27. In song-EnkodiXEnGsx, T 0eGB3SERG IBMNO:rgsynonodul at ory pol ynucl eot i de
conprises any. of the follow ng seq.uenc_esd(axhere X i's 5-bronocytosine):

TCGTXGT GAKBETFINGEIs SSkxomapytesine 1whgreinpady XdaaCor A& T Stbepmes yipsine),1sherein

T XGACC&IT - 129) .+ 25 i fic@n

i %nomdufgﬁrégg% y?[}dg?eeb )i%ﬁpg Tﬁéyogc%n%wggmgéf gﬁﬁu&f%nf@hér%%% \ﬁ%l\'lf/ A X3
X G Xa T aotG JTGASEQTITOOND: (SEXY)D WRI66] B v§-bondocRtosibrrein y is 0-2,
wherein N is any base, wherein X3 is T, A or C wherein Xis

5- br omocyt osi nk! SofiseEhodiments, sherd SSogiprises anyal Mol araEseguenges (where Z

bl ! yn 9%;@5}%%&&9@5&@1@@2@1}% (SEQ BN, PEAHPrIes (SeGibssol 0. SEQ
84), TGATZGGTCG (SEQ ID NO: 85), GTATZGGTCG (SEQ ID NO: 86),
15 GTACZGTTCG (SEQ ID NO: 87), GAACZGTTCG (SEQ ID NO: 88), GAAAZGUTCG
(SEQ ID NO: 89), ZGACZGTTCG (SEQ ID NO: 90), CGAAZGTTCG (SEQ ID NO: 91),
ZGAAZGTTCG (SEQ ID NO: 92), ZGAAZGUTCG (SEQ ID NO: 93), TTAAZGUTCG
(SEQ ID NO: 94), TUAAZGUTCG (SEQ ID NO: 95) and TTAAZGTTCG (SEQ ID NO:
96).

20 In some embodiments, the immunomodulatory polynucleotide comprises any of the

following sequences (where Z is 5-bromocytosine):
5’-TGACTGTGAAZGUTCGAGATGA-3’ (SEQ ID NO: 31);
5’-TCGTCGAAZGTTCGTTAAZGTTCG-3’ (SEQ ID NO: 32);
5’-TGACTGTGAAZGUTCGGTATGA-3’ (SEQ ID NO: 33);
25 5’-TGACTGTGAAZGUTCGGAATGA-3’ (SEQ ID NO: 34),
5'-TCGTCGGAAAZGUTCGGAATGA-3’ (SEQ ID NO: 395);
5'-TCGTZGAAZGUTCGGAATGA-3’ (SEQ ID NO: 36).

In some embodiments, an ISS of an immunomodulatory polynucleotide may
30 comprise a 10-mer sequence of the formula:
5-X1 X2 AX3CGX4TCG-3" (SEQID NO: 133)
wherein X is T, C or Z (Z = 5-bromocytosine), wherein X5 is T, G, A or U, wherein X3 is
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sone enbodi ments, the I SS conprises the sequence TCGGAAAXGITCG (SEQ I D NG
120) or TCGAAXGITCG (SEQ I D NO 121), where X is 5-bronocytosine. 25 WO
02! 0S20( 1¢,RlhisidePL/ SUB2L I n sonme enmbodi ments, an | SS of <

i mrunonodul at oFy pol ynucl eoti de may conpri se the f or mul a: Ei’ET/U(S!I%("E?ZI Ny A X3
XGX4TCG3 (SEQIDNOISO) V\:hEI’EII’lZISlZ wherein y is 0-2,

e 7 R OB o et s Al it MR8,

sequence @E@@(@J@@ ,( SEQ I D NO 122) or TXGAAXGITCG (SEQ I D NGO 123),
where X is 5- brormcy?osi ne. In sone enbodi nents, an |ISS of an
i nmunonodul at ory pol ynucl eoti de may conprise the fornul a: 10

" 5' - TCGTXGN\y AX3 NO: 131 rei is O rein
5- br onocyt osi nfé‘% ep&oﬂ RF %sgbrfﬁ“ﬂ‘é{%o)@ \&?{ﬁé%?ﬂ%%g‘e%“‘% COEP(SLFCS@"Y \%gFel n X4
_issT, G Ofouuw]ﬂ?pgwﬂ@{f@ggl,}@tr@zys m}d{ﬁ@@&(ﬁ,ﬁ-{e .des conprising such an I SS
sequence include, but are not limted to, ;%'DNO 36. In sone

embodi ment s, t hel GAE TEHHpMALET TiHeAGA]Gd a( QEXREITCG (SEQ | D NO  124)
or 15 TCGTXGAAK %%%Qdﬁ dfeé)é’TG%?r EﬁiﬁN%tﬁ ynmocyt osi ne. An | SS

and/ or |rrrrunormdu atory pol ynucleot rde may ain rm f| cations.
Modi fi cati ons @’LTGSSTIGTHBAAAQGQHSCMGMGAQN(&E@ID NGu9)are not linmted to,

nodi fications of the 3'0H o nodi fications of the nucl eotide
base nodi fi cat rBﬁéCJfGT%A%&C@ {SEQAR Weu#®i cati ons of the
gsphate group. %"CTQ}'FGﬁ c@ﬁ‘é&@st@ﬁg 1IPNEEEG thgrgl beLaw. An 1SS
i munonodul atory po ynuc eot | may ingle sttan d ‘or “doubl e

strane ouamgilpel | as single or double-stranded RNA or other nodifie
ded BiNA ilnel | I doubl ded h dified
pol ynucl eoti degs,.. An I n i nc e o nore pal i ndromc
regi ons, whi chgﬁéﬁﬁéﬁ Trﬁ%‘“ﬁé@aﬁeh% %&% &24escri bed above or
may extend beysufGheaREARYGTATANTASE ATSY(SHOITS Nes 435ldi ti onal f1anki ng

sequences, sone of which are described herein. An | SS may contain
nat ur al | y- occub rChGTOAADGTTCEAGATR-HABERQAD NOodt)rri ng bases, and may

Co a1 1m0l 1 Sy aHSI PURERIHEE AGREALY' R0 by nam o, phosphace
phosphor ot hi oasercgmmmmm,&mm BQ%SEQ mm@w@lgl ng),
phosphot ri ester an ﬁgor odi t hi oate and be used in any

conbi nation. C h@@ SFREEECONMIeA-FbSEQI d‘J(Be47L]s‘ébeT61lﬂr>éFé‘rfébll Y,
ol i gonucl &‘8}.{1&95 of the present invention conprise phosphorothioate

5’-TGACTGTGAACXTTCXAGATGA-3’ (SEQ ID NO: 48); wherein X = 6-thio-

20 guanine;
5’-TGACTGTGAACGTTCGTUATGA-3’ (SEQ ID NO: 49);
5’-TGACTGTGAACGTTCGTTATGA-3’ (SEQ ID NO: 50);
5’-TCGTTCAACGTTCGTTAACGTTCG-3’ (SEQ ID NO: 51);
5’-TGATTCAACGTTCGTTAACGTTCG-3’ (SEQ ID NO: 52);

25 5’-CTGTCAACGTTCGAGATG-3’ (SEQ ID NO: 53);
5’-TCGTCGGAACGTTCGAGATG-3’ (SEQ ID NO: 55);
5’-TCGTCGGACGTTCGAGATG-3’ (SEQ ID NO: 56);
5’-TCGTCGTACGTTCGAGATG-3’ (SEQ ID NO: 57);
5’-TCGTCGTTCGTTCGAGATG-3’ (SEQ ID NO: 58).

30
In some embodiments, with respect to any of the ISS disclosed herein, the

immunnomodulatory polynucleotide may further comprise one or more TCG and/or T, 5-
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backbones. Sugar nodifications known in the field, such as 2'-al koxy- RNA
anaI ogs, 2' 26 WO 02/ US20( 12 PCT/ USOL/ 50821 am no- RNA anal ogs and

- al koxyg, 0- RNA/ DNA chi nmeras and ot hers descri bed b y al so
be made a\h %mﬁg})ged wi th any phosphate nodification. Exarlrgﬁrelg Qsosgf;
nmodi fications (discussed furt her bel ow) include, but are not limted to,

addition of an el.ectron-with Wﬁhagﬂ”%t l|¥l|t5g -5 and/or C-6 of yt osi ne
of the | SEOPECYOsing (5sqGuERRsEI)RY Y 3 RAFGPEe Y GETHR'S: e qrivits si ne,
5-1 odocyt 4idyeD, 5ai8mbeRo@Rd(PEeqleReSP tAthEN9SI tvo@hr nidie TCESardfor:, .5-

S-bronouracil, '5-chiorouracil, 5-fluorouraci I , 5-iodouraci I) See f or
exanpl e, brmeeytasinaraseqranasat’ mht 1$Sitor Sweaver. mwwo TG aodfoaT, Fhe 1SS and/ or

! | | L ed i . ,
o or o BosyrRe SBetiRs roi SaM LIS TCGE rhEi b Pm e SR i no,
_105but  nofay bitnhPdot R diR6dY Adjhécht fHEhB ISKS , EXdngi ot thd¥e b Ecesdade bo

degradation of larger oligonucleotide sequences. See, for exanple, Ausubel
et al. (L1o8vided herainsdion exisnpletinapme embodigientsyweimmurasnasiuiadornzy mat i cal | y,

the |nd|vr n or tk.-a ligase such as T4
oq?[ﬁlde%ﬂdéﬁf%g ‘B}%ﬁte‘éﬁt gﬁ%?&éuéfﬂy%gﬁmgi g\g{lﬁugl eoti de degradation

can be ac'C@GQIGAsAQ@GTﬂ"EGDBI’gdsEIQIH) Brpa@syrsemepchmbrmﬂ}eot(sm IDIN@:

nucl ease, 650, 675. The | SS and/ or

T e et o JOE S VRET S0 A SERNI NG, SBenhGeing o3 Hiematy e | ana

palyynucl A % r eﬁim f 5-but are not
qr(r)‘l ted Sg‘,%ﬁggn |§ia?‘|e§n?o(?E b@? t@*éghﬁg%ﬁgegg bﬁ%&% E&zrl es to detect
shar ed nu’ECG@“ﬂ]Ad’fCG”E’QOGnIfe{SEQaIﬂiINBOWI)screenl ng of expreSS| on libraries to

detect shared structural, 20 features articular native
sequences by tWéOBGIeWt’QFiH%eé“%hhaﬁintté’éentd% ang‘q’F iu?QFO‘? Yfodul at ory

pol ynucl e%h«%e 3 (fd?a%l?%egnd &djmen%'tﬁ@fsst [HaP1OD bhRS ALk Me m@*apds or
chem cal ly synt esi ze ere the circular I's obtalned through

i sol at i onTof-bromosytpline &G droim therd S ot ercuiwple, tahel 5 NP @i @I ISBréfoefabl §- be a

pl.asm d. The chemi c t, hesi L1l er cul Y ol i ny | eotl des, _can be
DR or mecbaBORGoRR GASNr nEd BeSrRRRum ihE by e A3t PR 1B piRtias

l nstance, désa@betheddin. fmﬁaﬁﬁ’&hodﬂﬂ&b?‘ Sﬁolﬁﬁbﬁ:&tldﬁ%&om%ﬁsr%@gﬁctzﬂﬁﬂenc@@mcmeg et

al . (1994) Nucleic Acids Res 2333. The techni ques for making

ol i gonuc| Boexaerleati) HINAS. éd. Bl angothucl eoti des are known in the art.

Nat ural |y occu t i<€ r es, Is

general ly synt edstﬁgeg\égs%seen@a@ﬂ igig gﬂa%tg&lhgg&ﬁﬁﬁrg(?g E??prl a Iga%ucl eosi de

phosphor abiofiok ftoside l® séduende(s) ot theS Sy fotlpxapiplé, fae irg$ GWI QgGaNIg8mIergot | de

attached to a solid sup(gort at_the 3'-end, followed oxr dation of the

i A0 medi At EDIIASHIISIE §r NeSSel (e NFgaphatee t’?‘iné‘%‘t’%‘? lulgtpe t he desired
ollgonucl e I 27
10 021 ( 1B B L e e e N G A
triester @’r‘ olmpsharembdémnﬁnlmt\tredastemsqplamsqotlhataédndm@t5er1"§Caandl/ctrrTe Saucl eosi de

b d t ect th . f
oxanpl o, BEARERETE 16 seh s ey P EIBh FEBIE A S hrtvadi NNy SHF OF ocof s
for Ai goaurlﬁefdn%%ame AR RORSS- @r%@ew&aagﬁaﬁr omnheeedvﬁanaem& 1sgd. )

Humana Press, Tot owa, War ner et al DNA 3:40 and U S. Patent
N5 4, 4S8eBbe awefmswmﬁmmulmﬂmemd@pmr@ry pol ynucl eoti de can al so

cont ai n phosphat e modi.fi.ed nucleotl ar

Coabr |20t he" B ok oot SABRHRRERh ol bie ik ct e ARAC °

st abil i ZequGrﬁﬁdmrlDGLHr&hGé}bto@ﬁH mha@wsﬂe&rea&drﬁyhﬁs b&difbén P4 Y1ou e ITEDS des
contalnlng nodi fi ed phosphate i nkages or non-phosphate 10 |inkages is al so

known in @ﬁe5'é?FQmOQ§’@?rS"t§ tp dha Bwnd ebihe (B3 -t Bercxpmple; a3 Q TN Q@odutiedef iofie

" Anal ogs Therapeuti c Agents, (D.J.
Chadvvigck i 9@ e#e%vh&et% ygs?ohn %@j‘ﬁg% o@? (gﬁew Yor k? NY. The

phags phor OQS“TGE?AA(GGWWEG(MEATI?GGB f(SEQ 196 phél).elngmothey exdnipdé) tha@ digheat t ached

"to the sugar or sugar an | og noi et%]inl n. the oI|8 gucleotldes of the present
i nvent i onTE&his e arsrﬁ?ﬁ?)ﬁ SHH‘FEIS PSS AR 2048t i phosphat e,

al kyl phosﬁ?@%ARb@%ﬁ%&?Mﬁiﬁ@E@Wﬁ@%@%' 6 QREmBR SR 3 égat e or

the like ove-note hosphat e anal ogs, their

i ncorporation into nucl eotides, nodified nucl eoti des and ollgonucleotldes
per se, is also known and need not be described here in detail. Peyrottes
et al. (1996) Nucleic Acids Res. 24:1841-1848; Chaturvedi et al. ( 1996)
Nucl ei ¢ Acids Res. 24:2318-2323; and Schultz et al. ( 1996) Nucleic 20

Aci ds Res. 24:2966-2973. For exanple, synthesis of phosphorothioate

ol igonucl eotides is simlar to that described above for naturally occurring
olrgonucleotrdes except that the oxrdatron step IS replaced by a

-, = . A NN\ o o -~ o . T 1]




bri dgi ng phosphoram dates (Japer et al. (1988) Biochem 27:7247-7246), N3'
to PS phosphoram di ates (Nelson et al. (1997) JOC 62:7278-7287) and
phosphor adintHjn9 s (U S. Patent No. 5,4S3,496) has al so i bed.
O her noﬁggﬁg@ﬁﬁgfous based nodified ol i gonucl eoti des canpgﬁgggﬁ%&%ged
(Stirchak et al. (1989) Nucleic Acids Res. 17:6129-6141 ). 30
d i gonucl eqtides w th phosphorothioate backbones c e geni c
t han thoségdPﬁﬁpﬁ) Rl g forpy g%ﬁ%@egﬁﬁe@ﬂﬁ@agﬁ¥gﬁ%gﬁﬁﬂ?egg§g_stant to
degr adat i QD. 85 bESEGYD N&.“iﬁjp%ﬁlﬁ%hb@ulﬂg}f}l %dlﬁ%k%(ia@s?éenﬁﬁ}isﬁfgtdueﬁl into the
host. Braun et al. ( 1988) I munol . 141:2084-2089; and Latiner et al.
(1995) Motequénepuimolude,30r 0EHI¢,GEQ 10 §Osahdl/ 10 20, dmand@ddul at ory
" pol ynucl eoti des used .in.the invention can.conprijse_one or e

i bonucl eot i deRSCEBREN Tar S PPGoRsoms cERed: 8 T Heedtieigar
_ coBponent polyrfuctREYY EdrRprdEs b g04d) sbeht toeRNS' @hB b the ISOAPIhdIREQueASe SO 1PY i nci pal
sugar conponent), or, as is known in the art, nodified sugars or sugar

anal ogs cdR: 62 wWharenporafeandiX is fe JesSonehmnie,iStQHd M UPattor gxample, n

pol ynucl egtj de., Thus. in addition to ribhose and, deoxyribose, .the sugar

moi ety coqrerentigus B ultork pdRREc Rl RO T Giaglelf 0 #R

ar abi noses' exy bose ISH 18958 se@iRcASEQIBNO 2B v@reis X6 i@ e Sey | foxatiple, The
sugar can_be in pyranosyl or in a 10 furanosyl form In the ISS and/or | M,
the sugarSH8IBNOi #-preferably the furanoside of ribose, deoxyribose,

angbi nose or 2iy- Qr@lleklichiRAsss wADK ddaRNSAI 168N AL ABRRNAE o e
respective heterocyclic bases elther 1n a or ~ andneric confidguration.
Sugar nodsequart ioansatedby tadeddhionh ofnd orat TC ok Ted-brano&/tesindtoxye R @fnal ogs,

2' -am no- R nal ogs.and 2' al koxy- or amino-R chi neras. For exanple,
a sugar n@aNﬁiggq ?%hﬂm?m@elrcsgl rs%w?ﬁ@%%%mm%gﬁ"ﬁoﬁy cleoti de
I ncl udes, setdnck Svifttthe 144N &%x&xﬂﬁlg?itnﬁseﬂ@ﬁgwyl@?ﬁ]@%ﬁl%ftlﬂ%‘ﬁggio‘ﬁﬁ’laf@é}hon of

t hese sugars or sugar anal ogs a respective "nucl eos wherei n such
sugar s oraraks firgsthagedbasgstod clicetDmeay 18S KBt BrOCH ECHd ASHSET CGACIASTI @G-34 63 base)

[ d d not d i bed h t h t h
rdpar at | B NDA 2Nt M S ARy e PEa FPEOSLAHPT & ARGEF TnS g ER T Oy
al so be nRdgqtc@Rdhe ARPIHIQMDbAAS oF tROYOREASBRABBQNAINDE §&t3'on in the
preparation of an |ISS and/or i mmunonodul at 05\% pol ynucl eoti de. The

het er ocy cTCOTBEHALGUTCHGALTEATI(EQABINO: dhi.c Acenrdinglys hegoyentied in t he
| SS and/ or_ j J LY. R i I]y- £ring
pri not pat g HETHRREREAGH Ry POLHDLELERN bhaEfDe B IS B PTG oML e
adeni ne amgds-groaicysingdSG2A seiithcomabk stlead of thedSSwel | as natural | y-occurring

and synthetic nodifications of said principal bases. Those skilled in the
ard0 wi || recogh spaerempodinends, ga I9%) phay imypunamaduiniery polyyrlsatidsrofjthe

nucl eosi d U ksd A gterocyclic bases and various sugar

noi eti es ?‘3%‘3 sug%}? (g‘%)ar}égé}g gﬁ@ available in the art, and that as |long as
ot her criteriaSefTGGe WyAseil G30, T ovedt (SEQ Hy &NGd26sfi ed, the 1SS and/ or

i nmunonodul at ory., ynucl eoti de can i.ncl.ude one or sever.al. heterogyclic
bases. ot NEPCERA i et BRTREHR B e e Eah BoreNres By it Ay SHEGHE | ng
nucl ei ¢ agi, st FPbeie TakuiombaVRbEY Rol%x'f&_lé@ﬁiﬁ@sr Qnsilsig RS eSS feqhbiRed SS and/ or
IMP 29 WO U2/ Ui 2002 PCT/USQ /s11821 includes, but is not linmted to,
ur2fci | - 5- ipcludeyhus erernos lignited s SEChLLY Nps: 1, ddiek?, h3,8-7y 18, IgudHi 39, 20,22, 25, 28

guani n- 8-yl # am nopyrrolo [2.3-d] pyrimdin-5-yl, 2-am no-4-oxopyrolo

[ 2, 3-d] pérfq ‘din-5-yl, 2-am no-4-oxopyrrolo [2.3-d] pyrimdin-3-yl groups,
where the puri hesond éntidin&is dhd ISStdoepsid@adny oBites fpllowidgheqherSesand/ or | WP
via the 9-position, the pyrimdines via 5 the 1-position, the

pyr r ol opy TCRANGES TCOSEREIDNGs 402), FRGICEAAEGITIGH SRR IPING: A8hes vi a t he
| ehot one TSGHTAGETTCY BRd NGBS TECTAPELUNCG SO 9B NNGSP ' o¢ o

sy3tony nousCEGTN COaTECa@BYID NiCar 08 INHEAACCGTTICE (SEQ TDNME!06),s
“synonynous with "C)ft 0si ne anal %g. " 10 Simlarly, ™ naﬁi fi&d" nucl egsi des or
nucl eot i d@SCHAARETEIGE GEQ Had 'éOBbiTFé}%_@ﬁ%%ET tRERUDI RQsI ¢, or

nuc! eot i d¢cGTAREITCE SEYTH §D: AhoPaee IS ANCHITRIS (8O0 fugh, are not

limted to, addition of an electron-w thdrawing noiety to G5 and/'or C 6 of
a cytosine of the ISS and/or I MP. Prefedably, the el ectron-w thdraw ng

noi ety is a halogen. Such nodified cytosines can include, but are not
limted to, azacytosine, 5-bronocytosine, 1 S bronouracil,

S-chl orocytosi ne, chlorinated cytosine, cyclocytosine, cytosine

ar abi nosi de, ~ fluorocytosine, fluoropyrimdine, fluorouracil,

5, 6-di hydr ocyt osi ne, 5-iodocytosine, hydroxyurea, iodouracil,
5-nitrocytosine, uracil, and any other pyrimdine anal og or nodified

o o o o, L,




20 i munonodul at ory pol ynucl eoti de. Preferably, the el ectron-w thdraw ng
noi ety is a hal ogen. Such nodified uracils can include, but are not limted
to, 5-br 5chl orouracil, 5-fluorouracil, 5-iodou

’ 0@@ )
exanples 0 U(%Z:jll'sie()hzrn)dlf|catlons i ncl ude the addition of ongeg}khgﬁgg
groups to the base including, but not limted to, 6-thio-guanine,

ot 5 prEeeRCq 1r6 (B9 SREl e RECCTTRosue bp RE- b Car CG
and/ or adf]bb’ﬁ*}é«@é?Té@’tﬁg@ﬁIﬁN@dé (];jﬁwever, in certain enbodiments the |ISS

may contain one or nore | at e tosines. In such enbodinments it is

preferred that Intsiomec:yﬂhmhmeﬁsaﬁlS&eft@mnh@@Mmm@rmbleetide mhe C of the

" CG and/ or the. 30 Tgeﬁ rtions of the fornul ae described herein, e.g., SEQ
ID NOs: 6PMEgise thelerm 128, 129, 130, 131 and 133) is not nethylated at

_position C5. HOwEas et QT @1G-Ro N 1pg) contenpl ated in those
| SSs conpri si ng net h)§l at ezoscyt 0si nes. ?EQV\D 02/ 11)52002 PCT/ US01/ 50821 The

pr epar at | whergfn 2blaslel derdin gds MCW@!@@IQ%SS 5@anQ§@SWnWh@’§insNdﬁam’dnﬁ¢,l ed

ol i gonucl e t|d bas cl eosi d as 3 has
been descrgﬁrgﬂl &%ﬁ@l‘ghemﬂ éeﬁrgjn%rﬂu@fﬁ)@%éoryfgb gcg S and

5, 093, 232eorfﬁbl<meg ﬁ@ﬁ%@@é&u&h&@l1r{i!:ﬂlﬁiee&$tlafﬂ@ﬁothﬁhﬁ&dh6€SE@$BmedS 29, 2daid t hey
can be incorporated by chem cal synthesis into 5 either term nal or

internal Pdsitions of an oligonucleotide. Such base-nodified nucleosides,

present at eithe | e, can
seﬁe as si tesn]f%)P} eaetr a6 ﬂrl‘e"q tﬁ{fsg’ (%g{ Tl gié roqqf%g)ﬁloan gioS g%@ﬁfc@ﬁ%ésgdes

nmodi fied {sr5- bﬂ@mobytssiga)r TMCEG)AA(KVETGG&(SE@eI@ﬁNOeuZ); BK@TMGTEGM(MTG:@H not
limted tg Pat ent s 849,513, 5,015, 733,.5,118 800, 5 1 |18,802)

bnd con bRRE LS NGB X ARG T R TR T X G AA LR DG SES

pol ynucl e i ggg@ t Ere i ses or

base pai risI?Né:%(}lg)O gg@ ZSOEQEQE%(I)\% 1151% )%’E%W '@820% 733§E§olg;ﬂ?900;

280 200; 54)75; 150; 125; 100; 75; 50; 25; 10. In sone enbodi ments, an
nonodul at o ucI eot| de reater thap,about  an the fol I owi ng

Ie gt hs (in baL‘é‘é’%&ﬁé’ )Ié§ an E%mu%nocg%atorgcpol%&e%de B8Y 75: 100;

125; 150; cgfﬁgmseagg)fonglﬁg, 300 15 350 400; 500; 750; 1000; 2000; 5000;

7S00; 10000; 20000; 50000. Alternately, the immunonodul atory pol ynucl eoti de

can be any of é-T&@eTKfGN)i\eXaGeﬁ/Km@ GH-HPpER IQNONZ%) 10 000 5, 000;

2500; 2000; 1500; 750: 500 30 200 1 100;
75: 50: 2BheinYls Olird"’o‘&eﬁe‘f‘%gfé&e‘??&g}?f’wmg%l DR isaBy brser Ve O’ﬁ)‘s 2 20
25; 30; 40i Cohherd@; X,A8T, 634U 1bmuddafodulatsey lﬁ%ucl%Bﬂdes%@QLpn&ﬁ@su&ﬂ@S 500;
750; 1000; 2000; S000: 7500, 20 wherein the lower limt is |ess than the

up%ﬂer | i nﬁﬁtqueq‘}?é"lcﬂﬂﬂén?‘it@ﬁ rtdignifsddoi T IHDPRoAe: 2k andeddi ng t he
rmunomodul at ofy. o) ach 0L drer e b8l T oy ARUDRAS g 2y

of those descri o’r exanp e net es nt SI zi ng
t he | SS- camy af the figlopdhy segotees (\dleeré b(as Séxampb)eosm@l H@GBKGEGW@TTCG

pur 11 oot 1990 P Akt TGO TRO ARG ST EE RSBl K68 BT TR LR GAe R Tk e

conbi ni ng @%qm@q@gul atory polynucl eotide and an antigen. Anti en Any
anti gen n'él e co-adnministered with an i munonodul atory pol ynucl eotide 30

an2f or used i nlcsmpognbddiments,and B8 oif agyiramunemoduiaorydwl yugleptigoingnucl eot i de

and anti gg(r)lmgrallsrédthg%oe ar atl on of these conpositions). 31

5°«(TCG)w NyAX3 X G X4 T C G-3’ (SEQID NO: 129)
wherein w is 1-2, wherein y is 0-2, wherein N is any base, wherein X3is T, A, or C,
wherein X is 5-bromocytosine, wherein X4 is T, G or U. Immunomodulatory
30 polynucleotides comprising such an ISS include, but are not limited to, SEQ ID NO: 35. In
some embodiments, the ISS comprises the sequence TCGGAAAXGTTCG (SEQ ID NO:
120) or TCGAAXGTTCG (SEQ ID NO: 121), where X is 5-bromocytosine.
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WO 02/0S20(12 PCTIO S(1'1 h0821 I n some enbodi nents, the antigen is an

al | ergen. Exanpl es of reconbinant allergens are provided in Table 1.

Prepar at i f < y allergens is well-known in the art, i H% ut not
limted tg{b%{oégg'?ati on of ragweed pollen allergen Anti ge%%é R{r}ig)%épl )
(Rafnar et al. (1991) J. Biol. Chem 266:1229-1236), grass allergen Lol p 1
(Tanmborini et 5 al. (1997) Eur. J. Biochem 249;886-894}, ngjor dust mte
al | ergens Der ISomSEIDEAinmnts, prokyhoien igimunqmogdytatyry polypreleotygeqnay

167:175- : . ( 1990) Int. Arch. Allergy Appl. Inmunol.
91:124-129 ,prgglrtr&gesft%mﬁéat allergen Fel d |1 (Rogers et al. (1993) Mol.
~I'mtunol . 30: 559T5&B) N,whiXs X G&X,dhC o1 GE@HY N 168y ei t eneder et al . (1989)

EMBO J. 8:1935-1938), . Japanese_cedar, allergens Cry.j 1 and j .2
(Ki nget s uwé‘ire‘éll zis( g@@‘@f”ﬂ"ﬂﬁﬂﬁ%?o‘@&}“@'@% 255§ '%6’“602% ,S”’lﬁn‘ﬁh‘HF‘é‘tﬁ%njé % ens
~frgmot h%hérér?\exfggwlg{b?f(l@,')vﬁﬁYé?ﬁ}@is_ flg ogUl%Jso%e%ﬁ}%BS’imehs Heil9s Lab.

| nvest. Suppl. As indicated, allergens fromfrees are known,
i ncl udi ngcoapresegtiasequeocs BXOEAAXGURACER(SEM D N(palZ@s er TEGNAX G EQGr(@E QDN of

protein gens.,fromagrass, pollen for in vivo adm nistration has been
reported?ﬁ H%sg E’ﬁﬁfﬁg’f Fki’?'g’?’qcﬁté’s‘ﬁf"l ergen is a food allergen, including,
but not |imteg dfhe ehidboBfRHK, af IS ELHOBNIMrhGonfORIS polydublebtideThan! ey et al .

(1996) Adv. Exp. Med. Biol. 409: 213 216); wal nut allergen, for exanple, Jug
r | ( Tuebeampaiseghe fofmulgo8) J. Allergy din. Inmunol. 1 O 1:807-814); brazil

n al l ergen, f.of € I I -y ( ) tal 1246 1998) J. Allergy
CILilbn. | mmunol g%gqgﬁCFH?g%@EE%’F?{}g 3%%8 Iﬁor?lé'e%gal l e, Pen a | (Reese
et al. (188dkinl yis.0-AiHereiAX i€ 5DHrombtohe, whekedn RAQarylBise, WBgeial X 86 gen, for

exanpl e, ovonucoid (Crooke 20 et al. (1997) J. Imrunol. 159:2026-2032);
mlk al | efiferivhereip XaakpPer Uy dmmunomadulaiery gobsugleptisies spmarising suphgm ¢ j n.

Exp. All X ol . | i Vi
o et al ISPt SRR ard dct hufllet 14880 180 HE TR By BAGKANRILE B8 127
Clhlr omat ogISS _dﬁnllﬂBisémmel lselcﬁtehce RD@TXlG%g@(GBJLTUG )(SEQ:ﬂ)sN@eéEm)hndi rrenll; s, t gev\,k
all ergen | atex allergen, inc in t.no imted.to, Hev 7 owka
ejtlSaI.g (1@%@&%@“@%&?&413?@15@@3’1@?@4&5g-br%%‘/tqs‘%om an exegrpl ary
'A'LEtE R(();E Ng' 'Pgr?%%?ﬁ Eﬁf%%ﬂl'i%tgﬁ)rﬂbﬁ@gm&%olyn\‘@e&%el tha?ddrdfaid Ak A BECOVBI NANT
G oupAl | eMydifRefienserfd @R chide 8n CRUSTACEASrt by/drobatieriteddpongdbcatioasinf) ct

. (1996) 1. All cdin, | | . .98:954- 961 | ) . (1998
Wi et qsSOH aront mos TSRS oqdie aiklcatidg bRR. SR Stu sreber of
J Aller gyc&xﬁdhehmmﬁbdi,ﬁca&%of%:&&&ﬁeeeﬁbg%pvgﬁbmm Mdikhvdrivlakd er et

al. J Allergy din Immunol, 1995, 96:395-402Forster et al. J Allergy Ain
| Afunol , deoBbedd®lap29-35Muller et al. din Exp Allergy, 1997,

27: 91 5- 20Hyal unQnR¢ . V. : [ 998,
T01: 691 BCpckr BAONERRT g EBRPERH sBlnfbispredthnhiintt sPandFi fnd

98: 172- 18&FInded) DN A, as oel1s kingNar ldesbletstranhded RMA log bihyr flodifiedmunol , 1998,

| 01: 274- 280G ut at hi one S-Arruda et al. J Biol Chem 1997, . ) )

272: 20907Palypyckendifies. AAm Ky may gygag potdpcluip png orpks|Palingrgmic rgions.griich
mteDer p i r : : e gy ,
o1 Sen. By bEBKSEn Qﬁ%.&%}?éﬁ%ﬁﬁ%‘%“’f?f‘é’ﬁ atfégdgg{rg%aﬁxgégg bETAhe mbARD.
C25n Exp AhlIBS gay chiipfise aklithabR4tikinig seqnences, saine of mhichrachdesctieedherdimmunol |
1998, 115 2)'%50-6!\/[1e| ler et al. J Biol em 1997, 272:26893-8Der p2

vari ant Sni¥HS fnamcpnt&mmﬂg?@voea%na HFrrAGHed. negayatiY opsTEBAASES Ak e et
al. din ; inal | 997, 18I
: 30- 7Der %gﬁgggyiqgidlgé@%%ér’ EP%%R?‘E%‘?%%@"A&F?%A] g%’%gg{atf?- 30Tyr p
2Er i kssonmetlifehtionSlinclyde3buicire not ligigdHor methahphagphorgteakbospborothiodsTonal ski et

~al. Arch Insect Bipchem Physiol,. 1993)(venom 22: 303-.13Mbsqui £t 0oAed a |
(salivary SBE”&'I“.'“%?% riggin ON‘?'EPB&I %’A‘rﬁﬁ%ﬁp@?@g@ anflpz\oipj'%-r%lti@w&félg) Yel | ow

| aygket ant {3ome Easedhmhifd eombidasaK (Dlﬁeﬁiorﬁiihosﬂha% lifkAp¥s fah Blsb BEUSKAL , 1996,

98: 588- 600and phosphol i pase(venom) MAMVALSCat Fel d 1Slunt et al. J Alergy

c i n | muRferablgodigogectaqtides of thg presedimzntioseamprise ghesphosithivates 0821
backbones. Sugar modifications known in the field, such as 2’-alkoxy-RNA analogs, 2’-
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l-loffmann et al. (1997)J Allergy Ain Immunol 99:227-32Hedlin Curr Opin
Pedi atr, 1995, 7:676-82CowBos d 2 (dander; aZeiler et al. J Allergy din

| mrunol 721- 71 i pocalin)Rautiainen et al. Bioch i es
Comm , 1%@%}&2@% 50(i-lactogl obulin (BLG Chatel et al _%ggﬁsﬁ%%#; ,

1996, 33:1 113-8major cow mlk allergen)Lehrer et al. Crit Rev Food SCI
Nutr, 1996). 36:553-64DogCan f 1 and Can f__2)Koni eczny et al. | munol og

1 997, 92: W?Oé?é%/man%lagyanq %ocf’élsgxlynQSWWQMN%NAaﬂhlmgram%%yrsépscnlbﬁqimunm

| 994, 93: s 5'1:]51 (maj or
aller gen,lﬁe;rté' 2@/ %lgl) g% ﬁgfi%ﬁd é%@%\glrhh aliggfgt?spprﬁgn%d?ﬁcaﬁéﬁ!oﬁ? s 8’1J

271: 3295| b3k nmdﬁ‘aianm)d\(tdwsmmdﬁmhaf belawyinphudt g Koenice dipmited @b, adlitioh mfrmmol ogy)

" 1997, 92: 577- 86( MUP) OTHERNAMVA Sl nsul i n t al. J Allergy
Cin | mufegtron- \i@@gyww@ ra@e@flt@'faﬁﬁwﬁ? Ogﬁa.%OSLw%]% w%nfsce,

. 1987, 109: %ho@@ﬂﬁ@lﬁc}%ro@&tomf% |5¢ﬂ9&pcﬁt8§§e 593ddQRosTleN bt £y graRdt-ghoker on

al pha 2cDet mar” et . Dermati s, 1989,

20: 149- SOamatlﬂJsﬁmdeSngsﬁﬂmmga@t Sedhlorguratil &r-fjyorGliianil,| Frindnwiacil) $26,

98: 954- 61 LANTALL AS Adv Exp Med Bi ol 1996,
409: 269- 7 F’facf’llé] '58 e loﬁ?alr}l@f%‘k‘%pp‘%@?wg%&&?géégg% | BPoc hem IBlooph. Res
Conrn., 1997, PRASKIHAUBRImMuhoBEdulttor; ;E’él%dcle%‘hd@ban He s‘ynl}ﬁl’sﬁh‘d @1!1 gm"runol ;

1996, 97: 1 100- 9(profilin)van Neerven et al. Cin Exp Allergy,
28 423- 33t¢afmm®@|anddu@mcamd sn/mhmmt:@nmmtcy@ych gl lgmmanlmrémmdmser et

Bi ot 996, 21:91 h |
2087 SooS el R b BRavmiiy iR el pneloits s heXictadao® ol R ot ol
1997, 25: 1&5goﬂamideyd€qﬁenaed &(eereﬁoeexamh;ilewmbacdﬂau(15)87¢tanaISameoklemmnol

1997, 34:619-29CornZm 3 (pollen)Heiss et al. FEES Lett, 1996
381: 217- 20lP8%k Vhest asaﬁmblpﬁtenzmﬂﬁm Y dhegipdivigrahwnits cpo g ligated, fopexamplassphl p

1, Phi I
157: 1260- ‘%g}(’ B “ﬁﬁﬁ%?iﬁbﬁ PE ﬁ&? GREPULS. Baleny L £ 1386, u%ﬁ%g,“dle%tédse,
160: 6137- depMidaden bat Bescceinphshed dhr8higtethg expdsure dframotigonik®Qtide 104 nedése4Hol 1

5 vel vet grassS pm et al. Eur Bi_.ochem 1998, 252: 200-6pol | enBl uegr ass
all I5ergenzi‘r°a"r¥§m§fgﬁ in 4.5 RARINO- 41@9075151: 791-9C n d 7 Bernuda rassSmith et

al. Int Arch
PCT/ USOL/ 5082/5*‘@“3%@2’*?‘13"‘5‘?‘@‘?3? Sj"%‘t?&&%ie %tﬂe 5?“\/5@ tl,gn{sgxggak%ﬂ%r gy) 1997,
27: 1307- | éanvkisticetal pgblynul:le@ﬂuldersg;atlﬁh|pmcbdummo$uchm©ckduﬂe®mcam Bt aepanese

Cedar Jun 2 uni per.us. as Yoko p Res.
Conmun. E’@ﬁ@é %Eylggcgzaélgg Cfb %%PS}"TC ?ﬁ%@?@@riﬁs t%ﬁiel%e‘ﬁﬁﬁ%ﬁ%l ogy) 2000,
99: 625- 62%@0\(@& @éﬁﬁxehée@ drﬁilb@ §c7g dTRkpHRsiOn Rblakied foafeiett Bgkidterutiuradl - J
Allergy din | munol, 1998, 101 772-7LatexHev b 7Sowka et al. Eur J
BiZfchem feowges apdsymthesi ot paricular native seqngnices by thel nokymeraseradiain reasivn. 100: 3
56- 64Mer curi al | n nol ,
1998, 101:3 GBC%@E ‘tar‘%f%%%la#&?)s‘)}@h&’ ‘%tgdéélcgl;z‘b ésollaiedg *ﬁr%%egﬂj“ %éfg?ﬁem

Bi oph. REEecﬁQBiﬂihm(ﬁ(edhb@{V))ﬂ&&&ucdll?Q;yﬁ?ﬂl&ﬂMO Whaeedha dpaBr VP ik obainkén
allergenSmth et al. Int Arch Allergy | mmunaol, |997, 1 14:265- 71PeanutAra h
1St ani ey dwough isodghonershough mcembmf@tgeetha@gﬂmlMPeBul Risfegably pe a plasmid,

I nvest, I

107: 248- 53@0%}‘%?%%&@?5 w@g‘ﬁ??ﬁ’é |°ng°‘ﬁ{°féat‘§%r Ir%m”gnloq}%a W@agﬁé

2@5697- 708wdiddestribed &l the Actbratﬁvcp SekedoBinsiance] Q&ﬁ et d0OL9R6PNUdHagezBREND a

1Sun et a hno , 5 3 779 et al. J Allergy

cdin | mmh%?gislg@g" %)%93{‘5 go@égg}ﬂ"’é‘? of A51d5 Aﬁrzl g}\é?%é% n | munol , 1997,

100: 1 10- 21RyefRy te@hﬁlque-gefgpﬂﬁlh{?% oﬁ%orﬁl:}eog&gs aﬂd%ﬁ&ﬁﬂmhgloggaeondes are

249: 886- 94Wal nut Jug r i Teuber e lergy Cin 998,

101: 807- 14miveninaghé elrtgéllaﬁmihsocemrmlg DNA Air R&N Ayyco@aimng nlmpbcbdlesm Mkages, is

-1 00: 356- 64Don van et El ectr.o S,, 1993, . . -

14 917 22 PR AV TS baCoaG ek A Suling s SpREgprine ruclenside PhysPpamgitt s

19498, 41 fupek’ ﬁy&@xﬁ@{e@p otth@ gr<5v9§1|@ oligShIRIEBRAA afdchad to Feblidkuppiitiihe 1998,
28. | 15S-60Banerjee et al. rgy din Imunol, 1997, 99:821-7Craneri

Int Arch Al-¢nss @lqwm&mdanggef thmstemgadlammn@snbm trigster1o. a phospimieriReter. Bi ol |

1996, 409;.111, Clin |

I Vanganes S aR Hleg Bheeatiog b ife s bRen UG ot nlgpondcigdyi i

113: 213- 5di snut ase (MNSOD) Bl omi aal | er geyyCar abal l o et al. Adv Exp Med Biol,

1996, 409: 81-3PenicilliniumallergenShen et al. Cin Exp Allergy, |997,

27:682-90Psi | ocybePsi ¢ 2Horner et al. Int Arch Allergy Imunol, |995,

107: 298-300 In sone enbodi nents, the antigen is froman infectious agent,

i ncl udi ng protozoan, bacterial, fungal (including uniceIIuIar and

nmul ticellular), and viral infectious agents. 35 V1~ 0O 112/08211112

PCT/ U8111h11821 Exarrpl es of sui tabl e VI raI ant| gens are descrl bed herein
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formed by including spermproteins admnistered with 1SS. Lea et al. (1996)
Bi ochirn. Biophys. Ac~a 1307:263. Attenuated and inactivated viruses are

sui tabl e {RoHssoherein as the antigen. Preparation of th%?%/l}éb{/%ﬁﬁ is
wel | -known in the art and many are commercially avail able (see;, é.g.,

Physi ci ans' Desk Reference (1998) 2nd edition, Medical Econom cs Conpany,
Inc.). For exapple, polio viru iiavailable as IPO_‘%Pagter rieux
Connaught F™&N BIRPOE G PBOTPRAG REST i BSQYPS e ieRrPESIEd jo RAOSRIIS s VAQTA

(Merck), measkesd memﬁae@§dé\ﬁs€&\wej§§{o&é%teqmsin fIBSus AN HEnid Br HHFAYAX
(Merck) and rubella virus as MERUWAXI 1 (Merck). Additionally, attenuated

~and i nact $ecatordxamplesBeausaget(1993) 10 ligpdedxyribprnciotide Sprtbess hip Peotossls fis,
hepatitis-B virus, rotgvjrus, hupan. and_non-hungn papil | vir and sl ow
br o n vi 1 Qe Bt GOR ol PRI PO SAPer T (BaHE BT e TeThe

_anki gen CPeBWhSIRE Watbr @lal. (89849 DN A0 85 VS Palin@No2#i8s®ueg. uUs, and canary

pox. Antigens may be isolated fromtheir source using purification

t echni ques knoWke IS% and/or ramanemedulateny polywislestide aan §iso eanpainphgapbataced usi ng
reconbi nant. ;. h - Ant.lgeni ides . .can in e purified native
pept i des,rgégl]glt%{%é)ﬁ g?:nuﬁéﬁbfi%éss? ?‘%ﬁ‘%’ﬁ?%@n Obyrn d E*aﬁgfze@ﬁﬁ)&y nﬁllp{’f{)@{igff‘i extracts,

at t enuat edc@idinBiFcEdnvaéBbbdinEnts GfeludeSkthabilized BiAuAsHEI 868, poPutleagd®nt s of
such peptides. | munonodul at ory peptides can be native or synthesized
cheni cal | §ynshesisrpfpebtnpelaptides copigining medified Posphate dinkages opaeri-shasabath in t he
2Qpart i sy sultahl | h I, i n £ 0

cafat ruct a0 kB h B B HE A PEREL B MHRENES (oo TOBARRENIC o
pept i des, Aadbgd aplipnseiayhinf@isgonuclastides aeTheérayadic Agdnet (0.0, Cliadalick Andk98! )

Hoppe Seylers Z. Physiol. Chem 2:333- .. Proteolytic enzynes can al so
be utiliz erd?w,%hﬁt@@myr%ldasanaﬁ\?%%ﬁ%ﬁe%Bbmegrpumrrv ¥h(or 1987)
Enzymatic i i f I viel : i de 25
can be ob?gﬁiﬁgggﬁgs%ﬁg%%ﬂtng hgﬁggﬁgr%r?éﬁhleﬁg%h@ﬁggé 0 h%/\a?ge?l?é, ng} glt

i sol at i onthtpbgorauchotiesgfchdt presant twentRecmntberanondpNaspheehdipbespbatean be

enpl oyed for the producti on of peptides. Hanes et al.. 1987) Transcription
S8 7 ansiizhptaetend iR b o s Set o s MpaRroBifiad s SR G Bl
i sol at ed wgiliRe, ThapRpsidtibLeiht ABER-rRd piRSpiRtd hidld s, £l AERIREBRMGN 30
Preferably the antigens are peptides, lipids (e.g., sterols excluding

chol est er idko nycigotidiess sladifiednvgleptidesind oligonnsieotides, pemsecisatsodaews anhnessl t hose

used N Ho0LLUGRER VASE LGS, pAARILIOS! BRRGINICHLYEOR! L ebnssa TTigge can be

obt ai ned xtl(ﬁroug several NOWN "

PCT/ US( | 1Ch4td:82di dt AE (B09%6) NutVelcudliidbgRdsSDH: 28 18928230 and S¢Hulg 2t 8. U9DEIVHdAasi cal
and enzymatic _nethag n certain cases, such as for many sterols, fatty

ABds a8 SHEHbe3O . Hor R e Tisee of BRaPProin i E0UF Bedssds
Sl iaéglﬁpsnagﬁghﬁquhgggéé%g@mwy b&lurff bEEIIRCIEEdHNlextdpt HAPHRUDI ect
oxidation step is replaced by a sulfurization step (Zon (1993) “Oligonucleoside
Phosphorothioates” in Protocols for Oligonucleotides and Analogs, Synthesis and
Properties (Agrawal, ed.) Humana Press, pp. 165-190). Similarly the synthesis of other
25 phosphate analogs, such as phosphotriester (Miller et al. (1971) JACS 93:6657-6665), non-
bridging phosphoramidates (Jager et al. (1988) Biochem. 27:7247-7246), N3’ to P5’
phosphoramidiates (Nelson et al. (1997) JOC 62:7278-7287) and phosphorodithioates (U.S.
Patent No. 5,453,496) has also been described. Other non-phosphorous based modified
oligonucleotides can also be used (Stirchak et al. (1989) Nucleic Acids Res. 17:6129-6141).
30 Oligonucleotides with phosphorothioate backbones can be more immunogenic than those

with phosphodiester backbones and appear to be more resistant to degradation after
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conposi tions include, but are not limted to, I-11V antigens. Such antigens
include, but are not limted to, those antigens derived fromH V envel ope

gl ycoprot\ebqﬁ okﬂﬁi uding, but not limted to, gpl60, gpl20 elmlsglg%ls]
Nuner ous sequences for H 'V genes and antigens are known. Igor exanp f

Los Alanps National Laboratory H'V Sequence Database collects, curates and

annot ates. H V nucl eoti de and am nQ _aci nc S dat abase is 10
accessi bl @IsgHign e thedost: fapun 8'1"1]{"&19%8)/‘;1 I‘(F’W”Véb“ﬁa?‘ﬂ“ Hheptmer gt Ylear | y

publicati K §¥.-§ s and Al DS Conpendi um (for exanpl e, 2000
edition). Bgntlggﬁguggp?lsg%lgr omM?ﬁf ectious agents may be obtai ned using

met hods known IS8 aﬂdﬁ)rammunbmpddxmmppdynddltﬂmdnauaeden theriabention barctenprade
“extracts, fromcells infecte W|thth i nf u ent, frompurified
ol ypept | GRS OGO BLTHBRS ORI iRt 008 Yk Bt PEaPdl susehdpBponsb)
_ synt heti cqRaptibaiRR1eotid @Bk thiafTy d%ﬁ?ﬂl&b%@% Wetpti‘mé‘lﬂhl gt c&n%%n@iﬁ)’ oP&as is

adm nistered"wth antigen in a nunber of I'n some enbodi nent’s, an
| SS- cont akmiwryingb¢ gmuoddited siegassnat samrlagelngm tigeino@perdtedrin sltedﬁédné/pat ially

roximte.with re ct t

2o ut 1 on) mERL Ry pobaB R, s Mpoficfds AEFe s atlriBis ey i n a
nunber of m¢aypearn Meﬂws@me@%euaﬁélmmos(el HE3B&ose, PNERRS, aekbin g8, xy¥dse,

af fi xation to a&atformor adsorption onto a surface. Generally, and nost

pr ef er abl Yyxosen andsssegant aiaiigh gyplopgymvidrew: i He suaer eantbede pympesyppoiianat el y

spoct ateflyBos ! AR 168 HREH! 1A e SIIRSRL NSuBRubiT YRS SRR

gener at ed CO m nistra e an Igen as an

adm xt ur eribdsa, &@%@nﬂcﬁﬂapﬂamm@r Zf-l@@alkﬁﬁb@s@niﬁﬂ the B@ap ohry beistaebdd tdehd S
conj ugat ed vvlth the antigen. The |ISS portion, can _be coupled with the
anti gen pEﬁSPfiCGHe Beterpcyel i hages Athpningt Qi ?I&Wrwrcoaﬁwatlwhc#"w Rgdeispdonsnt

and/ or ﬁxg)é El[‘;)etio@th 1@?% ”%f koR9-RAGK ahAiDks, '995 ¢ mdlr@ﬂfgé'agg -can be

made at t e S or at a swta se at an
i nt er nal p)lckexyt-lomramlmn -RN&\/DE3 cHifetdse Fan¢xagge, |a$ugarpmpi1ﬁctmoannithed88al ns a

suj tabl e re ctive g y.dr,oxysucci n| de es it can be
7 it e 3B Do RuBrBIEcry BomeRtlemiderag s Biis B I Brot he N ani no
group of %?&8&&@a&&x’%§ﬁl€e$he PﬁB%@lbl@ of @Bsel Jﬁ?ax@ W B&Sar @dlodOma thRsctive

cytosine residues in the ISS, specific cou at” one of nore residues can
be achi evéunicleakides mahéreislsych sngdisfar adalogd ggnnmhed)m dbgerosydie base @ueleknown i n

e B, SRR B DS PRR AR Pl B E BTNy Bl L A 05 07
debl ockedpreparatib® adit perQinMotally @pebaﬁd &layhphd. Sugaﬁmbambu@{squ@smymb&ha&@n be
pr2%sent C)Qnd gormligléda\?vnﬁgn)tz ghos;}rl]zﬁe ?nr(])tdll ?1301? In tIhQ E)r%;grzglon of an ISS and/or
immunomodulatory polynucleotide.
The heterocyclic bases, or nucleic acid bases, which are incorporated in the ISS
and/or immunomodulatory polynucleotide can be the naturally-occurring principal purine
and pyrimidine bases, (namely uracil, thymine, cytosine, adenine and guanine, as
25 mentioned above), as well as naturally-occurring and synthetic modifications of said
principal bases.
Those skilled in the art will recognize that a large number of “synthetic” non-
natural nucleosides comprising various heterocyclic bases and various sugar moieties (and
sugar analogs) are available in the art, and that as long as other criteria of the present
30 invention are satisfied, the ISS and/or immunomodulatory polynucleotide can include one
or several heterocyclic bases other than the principal five base components of naturally-

occurring nucleic acids. Preferably, however, the heterocyclic base in the ISS and/or IMP
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Where the antigen is a peptide or polypeptide, this portion of the
conjugate can be attached to the 3'-end of the I SS through solid support
chem stry, ~FQr nple, the I'SS 10 portion can be added t tide
portion t“gtog{q%@%sgeen pre-synt hesi zed on a support. Haral g%ﬁ@?gxﬁ?‘pal.
(1990a) Nucl eic Acids Res. 18:493-499; and Haral anbidis et al. (1990b)

Nucl eic Acids Res. 18:501-505. Alternatively, the |ISS can be synthesized
such t hat 'nFludess babismechimied o, wragdiry Slippotyl WeBinghyh adeniadani gapinnker

ext endi ng,,f ke 13 - ham, cal: :clegv Of 4t rom t he
support 4 -3 AR 0P py B T2 SIRT AL R Sl 4 APk, ol

ol i gonucl paimidén-6Alickanimartioaipyablo [2.3:98rinNdml-BiyL grdaps wiikesthe pbrifes@be 5321;

“and Corey et_al. 1987) Sci epnce 8:1401- 1403 r a.termnal am no.group
is left aftached t@tg%ﬁa;abfn%%éogﬁ%Fé@ﬁ@ﬂ‘ﬂ%él%&ﬁﬁ?@ﬁ“@& tE} pyrm YiaNucl ei ¢
Acicds Res 7. L#81- 4 i i fq_ - AM é‘r?sq.la'i' : am no

) grgups of thte ﬁep %gg%ll’ %“é%ggﬁloggmé‘g? Srﬁgglegs}g%gls@ﬁnggg n B()gn irf{nﬁ?g{n%%y@ (1987)

Neur onet htdd -ffasét®n72. Conj ugation of the thiol-nodified | SS to 20 car boxyl

groups of the jde can be perfarnmed as described in Snah et al. ( 1991

3 G gonucl eot § IS ARG drdtun e SeBreaflS iGAE Frev AR E oAt Blini i ng. of

an ol i gongehRRE IS CAY st Rered) tRABAN SR diTRY @hi@’q‘@#n@nyrhﬁui WitRlpaaé de chain
of a cysteine residue of a peptide has al so been described. Tung et al.
{1991 ) Bansdegij {og ex@hplm “MRodBauGR0sInG iThmoppprLywithr‘cyosippapldade portion of

t conj ugat.e can be.attached. to the 5.-end of the |SS thr.ough an am ne,
Lol < or SEuPEERIPoRIEt G iokSe! BRIRIRESs Breln GinEReb DR ShoRmE "o
ol i gonucl g&thindeleddidd Sithucledtiddy TinaREs S . EXangiiey ditbaye mebificeridri@ndiidgbinued eot i de
is fixed to the solid support, a |inking group COTTBI‘I sing a protected

ani ne, thhellimigad teaaddition ofan elpgworydthdeavdnameresy fhordaandiiriet af a extesing her

is covale o} L - r v 1988)

Nucl ei c Aglftil}é I%éﬁcﬁ?@ﬂ@zﬁ}egﬁgﬁtﬁy t%%ﬁ%Aywv%gﬁ g%fﬁegé' lcolgé%' ecgl .

13: 4485 4piddifiedregnmings edn iatludd, bABark nhulihéectoAatadgtoRias, 5-bonRBPlosin®09;

Connol |y 1987)afgugl e%c Acids Res. 1 S 3131-31?9; Bi,schoff. et l(;LI. .(1987)
ARl . Bi obI9BIAIacE 4> -shlgrogyiosing; clfieuinaled cyftosinggcyclogtpsipse gytosipg prgbinoside, 5-

PCT/ USQt h ) W 4AC ; o z 5 Pat ent

Nos. 4, 840 B IR e DR R o

depr ot ect hydrpxyurea, aodonscil frndtocymnide.omadbryd arfyuotben mmamidinea@salognr be used to

coval ent | ttach .the ol jgonucl eqti to a.peptide. Benoit et al.. (1987);
and- 'St nahineditisd Pyrimigag. RRRRKaraRes hbaye Mo R LA ket oul i eirvitdiag
through nQaHiG&Y 8t SdleddhaNiRkkAvRE mdist§ o &S5 ArfifdraCBATd aradiySiRPINSInG/or

i nteractions, hydrogen bonds and/or van der Waals attractions.

NG- coval snmpgorhpditataryqehynvglsoede. craferably, dlreelectrpanwitbdravangtmoiptyds act i on
such as a,hiotinsstreptavidin,C ' Lot i.nyl. gr .attached,
for exarrppge:lf)g%norsélscbmmdjl% ?]&edd’ﬂ &%lsg&@@leﬁﬁeaﬁn?@dt%t&% tg’t@gﬁmf E%§9§ Nucl ei c

Aci ds Res chlbourf435-fRbiourdcile Sigqlougdciilon of a streptavidin noiety into the
peptide portion allows forpation of a nan-coval ently bound conpl ex of the

streptavi di n cHifjeigairaRiepeirasemogHisations nsluds thyrdditan of PrioHURIE Stitlde.
oo ke REAE A RSB SRCH, LA EY i AP
acdxds, orutabilough the use of a 15 |inker portion conprising charged
residues that ?taig priert]érreerda%ﬁét cvy\éotsirx])esb 8% thIII;]Oetif(S) Ipge é)nrt] li'x? {h%qggg?e not methylated,
although other modifications and/or additions are contemplated. However, in certain
embodiments the ISS may contain one or more methylated cytosines. In such embodiments
it is preferred that the cytosines of the 10mer ISS sequence (i.e., the C of the CG and/or the
30 TCG portions of the formulae described herein, e.g., SEQ ID NOs: 62, 65, 126, 127, 128,
129, 130, 131 and 133) is not methylated at position C5. However, methylation at position

N4 is contemplated in those ISSs comprising methylated cytosines.
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and the antigen. For exanple, non-coval ent conjugation can occur between a
general ly negatively-charged | SS and positivel y-charged am no acid residues
of a pepty € , pol ylysine, polyarginine and pol yhi st idi ues.
Non- coval vlgglkt%(?ozrlﬂj%gat| on between |ISS and anti gens can occlaglr{lﬁ%)gﬁ}%% DNA 20
bi nding notifs of nolecules that interact with DNA as their natural

| i gands. For exanple, such DNA binding notifs can be found in transcription
factors and anfhe PRRaratRn efdnsesodified nuclersiges. atd thaynthesis of modifigd d can be
formed us b m ted
to. the. sonoyRORRs UL b RO RO a0l Bfors M BP0,

al . (198850rh|xmh;ﬂanAd:SdBat6ysm,9l$éﬁO 4199183%9 ar),0930232gorhieed Bt-inttelif?al f at t y
“acid conj ?t es Gra are (1990) Anal. |3iochem 185:131-135; and

St ar os et nlg] g Q;)e SRR, emgfegc’sﬂélpﬁt tlﬂgagﬁelrﬁgrﬂ)ra Bychemlcal synthesis into

. ol isgonucl gafel 4o 386 Ot RllipdgiabaSof AMighRtiI&hide! SudhlSRSIndd cad,
Sci”. USA 90: 57285731 The fl |9nkag%a the ‘fﬂt"gonu‘é | eot | deﬁtfgﬁgﬁ%ﬁkéldeﬁ

ol i gosaccpasdantiet athar teeminal oreidtensal pgsmmrandan@hgmmMOW lvanl serveldmesdies fimt hods

i ncl ude, but,are not limted, to, .the nt hesi s 0 ) .
ol | gonuc! SHENHET A PqELER HAheTEhEEcy (ipRess! emﬁkﬁeﬁ ip ST ey SRdIEWHAVE de | s

a noi ety gfo Eébn'd&@iﬂﬁ@(ﬂ@lﬁ'dlr% b b AMNES B e, 18K. Pité'iﬁ§5¥4§ 513“8@1'597@3
Bi ochem 7:347-3 02/ 0S2002 PCT/USOL/ 50821 The |inkage of a

circular 5.$8.8¢0,4,d8M0Rendeandustusgdsimelarlybe forned in several ways. V\here

t circul ar S i s synthesi.zed.usin onbi n t hods

o £ ea naet oloenE SRS R0 A PHmP ISR P MyeRoue B TS thrmatPaRy
Anal oguesef the RilRsing RhgdB PindRsds, or bile JAiE) S10,68025 80 0 J00 k6009 1 5085 hped;00y can
t hen be used to connect the circular |ISS to the antl‘gen or ot her peptl de.

Goodchi | d1Q00135%)508; &bﬁﬁ@bg?()od%ﬁnw@, 1255 100p781 &0;12Ae1@i Inggmgrembgdiments,

i sol ated Fab i nkage
can be foarlr?riredﬁ %&Eﬁkﬁ@&&gﬂ%y ?@‘g ggl'&?e?ttha?)a | va eﬁﬁé{i\?‘éﬁrlen&ﬂf (i/

group (e. basecar baed pairs)adOCH, )ZOiIﬁaBOh«aos 5heem 7|5mmr pas AL59¢11751200:1250; 306;i gen
or_ ot her Addi tional nethods_ for theggt t achment of pepti des and

Oher oy B8Rl 505" T50:00PE: 00t SR Fsde? Lot a Dot SO0 Aleraf e re .
5,391, 723} 4 i &fua(t ﬁ%%ﬁ)o nucBRIAGHR w?ahggsg@mgemwhg% K@gé &R ©

acids'' i n ni sot opi ¢ DI A Pr ni gue em c Press;
and CGeogh&@aon; étOOﬁt 25((0199(2() 18D PUO0CHEMS 06 30882.:E 2081 15SE Ayd 5 pEIO;

i mat d wit i
Errbod ment %, S05A5Hocdo G hiteen A SREH e Ll e 4B i 30401 3o
encapsul ago.ors, 100! 195 E50; ePHOB0NESY, 300:3430! £: 300, 01 | @RA200CE SDOCSTL ! ¥

associ ated by’ linkage to a pl atformnolecule. A" “pl at f orm nol ecule™ (al so
t edlhed ° ° phereinghedower dimit wd¢5é¢lmnéh@:@meailmlhg sites which allow for

Zm ?;2?2? eOLrE%: 1&13?%]0%% é%"ggﬁg'g%{)dga sor %‘%n'gg}q%g%géﬁr a(r;el S?r 21[] gr ably
a carri er p@Onuvidotided @escﬂxhsedstmaan e’flrb@dabmads fhay bb anyvef thostsdeaériied heteity ERdri on

enpl oy an encapsul ati ng glent . . )
example, the method could be synthesizing the ISS-containing polynucleotide (for

example, using solid state synthesis) and may further comprise any purification step(s).
25 Methods of purification are known in the art. Other methods of preparation include

combining an immunomodulatory polynucleotide and an antigen.

Antigen
Any antigen may be co-administered with an immunomodulatory polynucleotide

30 and/or used in compositions comprising an immunomodulatory polynucleotide and antigen

(and preparation of these compositions).
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that can maintain the proximte association of the ISS and first antigen
until the corrpl ex is available to the target (or conpositions conprising
such encaag) fb&hﬂg agents) .- Preferably, the conposition C(}%Bgdsﬁi/%zl SS,
antigen an encapsul ating agent is in the form of adjuvant ol'l-in-water
enul sions, mcroparticles and/or |iposomes. Mre preferably, adjuvant
oil-in water enul sions, mcroparticles and/or |i posorres encapsul ati ng an

| SS-i mmnonoduﬂlneﬁpmeﬁmh@ﬁé@mt%tféﬁ@ﬂgﬁ‘ i@ allgrgen oEXyuples ef r@gomg AMtabout 0. 04

about 0. 1 oBb B ECradt F Elpdaor Oty hlFecsdl QU M AR oo

0. 05 p, m includingybut hoOlimipted td‘ ﬁ)mpsnahombf &g%ecbpdiﬂetnmllegeamngeﬁ)E?(AmmaI)
- Col | oi daI di spersion s ste m erg)[sphergliu‘}E beads, macronp| ecul ar

ol exos(Kati st o B DL el Crigt cabsagal 136k Brss alresrdcol gt | (tmipist
- emalsi onsy Tog6) ks oront 0% QSRORRIRCTLUL HeeQAZ borbiesh Bl | es and

I|posones c ovi de e ective enc psu ation of con I ni ng
conposi ti ((ﬂ’m;la efTale( 1088 Fixpatledn 6ZdTpdsSizs Chur dtat. t(IhQﬁO) donprahs dBerapylppf a wi de

vari ety o ent.s se I.nclude, but not limt lum  |ipids,
oSl | Brego o ekt S afiSra bl S Rt eriGuhe! gyt (g
and ot her 3@95%@@8’)3whﬁé181'?clﬁ§oll%ﬁ|Bépep(tl])3r6€é$1ed&|el/§]0Pﬁ}gt)} B8B0 2n1935-1938),

pol ysacchari des. 'Pol ypeptides suita for encapsulation conponents’i ncl ude

any knownJapandsh eedar allergensi Grylj Uded (suj 24Kengatse el 2ln{2080) WuﬁW%ﬁﬁSd

n s. Mdif.ied pol de varj et
i :‘ i galto é@h |9§8tF’|5’oqlnHI§ens ﬁ@’tﬁp Hﬂ:ehg)q be&?gk ‘b"@é’gﬁ%?t]? i 3 &if'Lab
phOSphorymmtqsm Mp04-37331 3t A9 thdicattdf Mldr@ehsdrh Ryl P MhAin, Qﬁb]ud‘i\ﬁ used
herein, a swtagf) goly peptide is one that will protect an ISS-contal ni ng

conposi t i dtergans froaskirahe juniper andrlapentsa gedaro Pyepatation pf profeie petigens Aranpl es of
bi nding p e to, al bum ns such as bovine
serum al b%r%sr# ?%gﬁ} 'ng'% aélgh'l]g %n@x% E%%rpelg(g—gildt abl e polynmers can be any

known in the antsogfe dai‘wdtrﬂaﬁutthecaaleSgearida 1&odi atletdedeinclodingabe noolimitedrid, ed t o,
nat ural | y-occurring PO ymers such as dextrans bic?roxyaadi starch, and
!

pdPysacc haerapa% lergeRd )??ﬁ%’ﬂ%lﬁ iAra pd|(§ipalex et @ d 9B £ e BiohyAQEErr i ng
| | d
by ae. - i P Rl e yegn%‘?fﬁggﬁgts'éqgé%beﬁ?h%f(?gﬁgol 1Bz QU Th A

synt heti cl @108@/%?&@ hhazit hutaailergu; foatrtamflgralbusen i(Pastdid lpetes £ h99§) dvAergg n

ol yoxy et byrbucbigen 2 e Sl alGest gl siTiingrag Sk ers eeo 33 pog
pol ytri rrebny,&,%nejqzwrg&ghm&ﬂq)nmbmn mgg%n@rggxh Mspéxa&BPevaorﬂewaw@lfoewet hyl

met hacryl at'e, pol yvi'nyl al cohol (PVA), polyacrylic acid
pdly et hyI MZ((I)Q‘N)@’ Inpmur;(dck%?tmﬁfi@;i2pmlgkvalhggepyfor oXaImﬂcn,é)o(vmdF@—lacmlopam no

aci ds, e ly ' e thetlc rs can al so be
Tnear or (AL REED Lo ik e oo B850 b Gk e Moo mor i o
CO- pol y MepgvalBhimblsQVkn ©-cRal. YIRS SQndt IWAniHunbP56:609-65 £ Gdlfand et al. (1998)

J. Chromatogr. B. Biomed. Sci. Appl. 706:63-71). In some embodiments, the allergen is a

latex allergen, including but not limited to, Hev b 7 (Sowka et al. (1998) Eur. J. Biochem.

25 255:213-219). Table 1 shows an exemplary list of allergens that may be used.
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synt heti c nononers.

The PEGs for use in encapsul ation conpositions of the

present invention are either purchased from chem cal suppliers or
synt hesi z d)ol%gﬂ)g t echni ques known to those of skill in tli; 5\%551/ &91 The
term "LI\/B as used herein, means lanella.r lipid particles erern pol ar

head groups of a pol ar
interface to form nenbrane structures.
| i posones,

PCT/ LI SUL1/ 50821 general ly cykEerg@k,AN
uni | anel | ar vesi cl es,

m cel | es,

cochl eates (i.

mul tilanellar vesic

Exanpl es of the LMSs incl ude
ABLEDL ~ W (12/(1S2(1 W2

ffEPE‘REENjn croenul si ons,
and the |ike.

I|p| d are arranged to face an aqueous phase of an

A preferred

col | oi dal di spersion systemof this invention is a liposone. In mce
i mMmuni zed—wi-th--atposere—encapsutptedantigenr—H-posenes—appeared—+to
enhance aﬁfphl’ 5 typelltngflune respons BefErG“CFhe antigen. Aramaki et al. (1995)
~Vacci ne iﬁﬁﬁﬁ%718'4' AS USed here|n, a "riposonme™ or "lipid vesiclre| is a
smal | ve C led by -at | east | } ilayer
l'i pi d men®RESTACEA posones are nmadej artificially from phospholipids,
gl ycol i pi ﬁﬁmPAowérds trophybl S SUCN| 5, CHAl 85651 Aliergy @lndGndRsEMES] or a
conbi natji on thereofl fysany techni 0 UBeuk\@UIN(1998) MBIEMAY Biol. Bidfethsll G-Jgut | not
[imted |t 1+0—soniadatd ormr—eXxtruston,—ofr— efroval—of—deter gcru f-rom
Iipid-det%@&@ﬁ? conpl exes. A |iposbne can also optionally conprise
addi ti onaAntcorrponerptssr,i2$uﬁdrm)as a t| Sl &tarrgertergy@hﬁmmnmaemm dst82gs
under st ogg_that a i, pi.d . mem DIl ) o ST st
excl usi vie e)? of 1ipi 5é¥pl}5’ﬂ?as%n§{r1@g§)d E’"“er etlar g" &'}i??;"rﬁu"me%s %Eigﬁ}%t her
conmponents, includiing, but not Iim M%ger&(&r Cgﬁ%g&ﬁt qg}%aﬂ%glpgdﬁ efoi ds,
| i pi d-soj ubl e chemi|cal s, proteins pf any length, 1 and ot her anphrpathic
mol ecul es, provi di I’g—lyﬁlbienr%en@l’y@' st saaatoweearofmterge OME RMARE1 908 161.09heet of
two hydropiitTT—sur madwr T ah o COoT nmeral
drscussrdgn%? “henmb §ﬁéﬁ§P§80ture ggm f%qéﬁ§§€ﬁwﬁeawﬁ d%gﬁgﬂgt& Bi ol ogy
by 3. Kendrew (1994)y, F05 caiftyh a1 €| LRl 85, S8R« oy imdyA Bof 1093) 250
"Li posones: froanrygﬁgégfd%Kpplr at%“onsgl éﬁ gre? mst er dam’ % Propcesses
for preparing |iposeiRanisRRt ai Ni NG| hSRk 6QANY BioNCHAE, e@ﬂpmobmas are kpown in
the art.| The |ipid |vwestekes can be|prepared by any suitable techni que known
inthe art. Methodg include, but ate not linited to, mcroencapsul ation,
m crof | uj di zati on, |[Per@3net hod, et haWole a. Moblstmvoel, 199T,8bh8i nj ecti on, the
"bubbl e""R[ fiad, det[ﬁrlgf@rajo%@ 6T PLyRYELE! AiRRy CERRREALT 005, 1904 ,
rever se-phase evapagration. Revi ewed pmmhﬂwgdmahe xpPAllergly ggaﬁ 32§7£urr SCI .
68: 715- 7R4. Techni ques may be conb| AngadaatiR: LICHR Ex] Qe Ovogles:a5e3i cl es Wit h
the nost| desirabl e |attributes. The| Hakkertei abint arbMipasBasinolsOIH15L VSs
containipg tissue ar cellular targefd:hg-6conponents. Such targeting
conponents are congonents of a LNMS| Magkr eeridhie €hém. 49QcTRREAOAEI on at certain
tissue of cellular {sites in prefer=nce to other tissue or cellular sites 30
when adnj ni st ered t|d@°5R? P#%hct ani paPit eb?'da‘wergbpl“b@"l“"‘l{dp?m% 4235t ar get i ng
conponent is genera3l accessrble 1 i i gand iIs
t hereforg preferabliierther bound 1 :xﬁga(awqu %%Rﬁéggfhserted ipto the
outer |ipid bilayer,. A targeting conmponent can
Der pl0 Asturias et al. Biochim Brophys Acta, 1998, 1397:27-30
Tyrp2 Eriksson et al. Eur J Biochem, 1998
Hornet Antigen 5 aka Dol m V Tomalski et al. Arch Insect Biochem Physiol, 1993,
(venom) 22:303-13
Mosquito Aed a ] (salivary Xu et al. Int Arch Allergy Immunol, 1998, 115:245-51
apyrase)
Yellow jacket antigen 5, hyaluronidase | King et al. J Allergy Clin Immunol, 1996, 98:588-600
and phospholipase
(venom)
MAMMALS
Cat Feld Slunt et al. J Allergy Clin Immunol, 1995, 95:1221-8
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Pl atf orm nol ecul es may be biologically stabilized,

Vi VO exc
t her apeu
chai n of

retion half

t\gﬁ 0%t

eflne

i.e.

life often of hours to days to nonths to confer

GACY, and are preferably conposed of a syp
conposi tion.

They

f

general ly have a nol ecul ar melg

they exhibit an in

PRk fsdanal e

in the

range of about 200 to about 1,000,000, preferably any of the 5 foll ow ng

ranges: _2QQ_Lg_ahn“f S0P-000;—Ff-rom-abeut—200+to—about—200, 000;
fron1ab4ut 200 to abhou | ess h Ies of
val ency |pl at f or m npl~€2 fz@pgfgopolyAt“”étaPEEyégﬁam hﬁqé;EEmQ9£XDEFS) such
as pol yethylene glycol (PEG prefetably-having—a-rpleculal of | about
200 to ﬁbbm\essm) J‘ﬁbﬂ/JWFrﬁ%ﬁS'ﬁé} Eﬁg djwrﬁgchgh§10Ph>’5§1e§,\§f)fﬁfg)ﬁﬁporoo| i done,
" D-glutam c acid and D-IyS|ne (in a 7526t 3 2). O her 10 nol ecul es |t hat
may be used are al hyum 219G O pere Q%ﬁﬁﬁﬁ&ﬂkﬁg!9&%&9%2§&btab|e for use
wi thin the present |@¥'g$g apg the c¢hem ca |'y-déf i ned, non-pol ynerilc
: (EYibthdria hpéHica)
val ency platformmlecules discl DSf,d__J_n,_J_L_s__pa_t__ent 5,852 391 (the
honogenelusipe hem calline Ogéilemed val nﬂimgmixpleaztlﬂ@ﬂlﬂlgn@linémmhm 1898 t0Al3V27 f or use
within thg Dresent [i fion are deg] fed 1Bikhentido¥ I 8HedI0xydl et hy | am ne
1|5 ngDDA apd triet hyrleng glycol (T E&it Ak 1fefQ B mintbh§1 29D £ 1062 RBGY
pl att or m—hper-eeureS—-Reru6e; .uut are—hot—H-m LCTTTT t-ettraannobenzen ©,
hept aani p¥peridéycl gddske Fpriilivet r aam @bﬁ@h?ab+@Wﬁ%ﬁWmemToh”ﬁgiﬁ'363
tetraazacycl ot et radecane (Cycl am 1,4,7, 10-tetraazacycl ododecane
(Cycl en) | Mismrggener alsin dihesr pl at f of GenzaltAlc nErdsa doyt. Biasoamlairoph. B&ame |
synt hesi s(Yelzehni qugs. 20 PEG nust béosdepd¢etiized and nmade mul tival en
}"Qlcgo'njs BREATRL ' SN&, USLALY aftARda §m&}€ei‘€ 1“1%%91’5/\11&9%&UP%%W%W' tabl e
lest-s—such—as—PEG- DHHA-A- ar-e—avat-+abhe
commer ci pbéayut  Conj udathbn of an | sESamey eaﬁvidg@np Mg %10&)193? f‘@)"rWﬁDI ecule may
be effected in any {nunber of ways, vgs%&rﬁ m'ﬁ@%ﬂ%ﬁndig Zlo r@q
crosslinking agentd and functional | §F6tiha- BeAeh lerx Ay 5%?&86 88
pl at f or m psa@raphsat f Qreaa pool ecul e. Pl APirondibet anELr | BSuasIc) 566)26: eEosrust have
appropripgte linking groups. Linki n;AgwmnlpSalaerd&EadvebBi@lowpﬁ ae%26%-"6 usiing
st andard NLaerrcic stry technl ques . dibddshd q&y‘gp added|to
pol ypept ?é anti gers and 1SS usi ng| @k Jhrataaﬁﬂfﬁ nsah@%an@ly]@tsh@tl c
t echni ques or reconbi nant techni quesgs Reconbi nant approac es may require
post-trawslational nmodi fication in Q&QEHaBQAH@gaHhaﬁhmﬂlhwmheonoamd such
met hods e KnowT 1[I the art.-— As an.e g t gl n_amjno
acid side {{ ¥hai n noi pl‘l‘o pﬁ cont aini nnT q)](lbl’?” |eta’l l:18 Ql‘% P lgcbﬁi%lgg:éggm no,
car boxyl | 8ringul f hydriyérigr oups t hat | Seberet dd Adlergelinflmmual5 998, D804 0a 2] 1f 12
PCT/ USt | (x?ﬁ B2l counhipg the pol ypf‘@&ahgsantp,utey;cmﬁ,muqsmggR@&iaqH@@ that
have such unct| ongl ¢ oups nay be @Gﬂﬁﬂae‘i éli%ﬁoplﬁ&ks&%P@l@i l161617l2f2
pol ypept Hde—tdoes——ngt—at+ready—contarn—these—groups—Such—restdues—may|be
i ncor por aFB¥6by soljid phase synthesis techniques or recombinant techni ques,
bot h of Waipelgilay € Wedsh £ kepwe, iasp f3he Cpepti bR MyyUadsNIOss, 81 Ruppla:56hen t he
pol ypept | de has a casspohyskpdte si de¢ Hehaannsyal Eor) Iinfutoh @988 IGEH0 S a
car bohydrate), functional am no, suyBhisy dwyﬂlaﬂﬂknemdmdeh%ﬁ ?%UQF% nqy be
i ncor por ated thereiln by conventlonaF”@ﬁ@hﬁéFP?”“@dWmPﬁ%ﬂ am no
groups nhy be incorjporated by reactcﬁﬂwﬁﬁa ﬁ 6£85W9 %Eg? W? 1
et hyl enedi ami ne in [the presence of S et L BT Yrh & Fkhydr)Is may
be introduced by reaghl ol AfpeGVdd SIS et Y AFR AN hGnd AbdOVES Y
dismutase (MNSOD)
Blomia allergen Caraballo et al. Adv Exp Med Biol, 1996, 409:81-3
Penicillinium allergen Shen et al. Clin Exp Allergy, 1997, 27:682-90
Psilocybe Psic2 Hormer et al. Int Arch Allergy Immunol, 1995, 107:298-
300

In some embodiments, the antigen is from an infectious agent, including protozoan,

bacterial, fungal (including unicellular and multicellular), and viral infectious agents.
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10 reduction with a standard disul fide reduci ng agent, while al dehyde
groups nmay be generated follow ng periodate oxidation. In a simlar
fashion, {ReyRisafbor m mol ecul e may al so be derivatized topeQitd| sz
functlonal groups if it does not already possess appropriate functional
gr oups. Hydr ophilic linkers of variable |engths are useful for connecting
| SS and a en tﬁ%&S pl at{orm nol e ul eg éﬂl table linkers include |inear

ol i goner s PJISW téblﬁf‘“é q{wg,qgglhseara glR ang gredenownia et | Bagteias with
the for Wln%ldﬁl:-% % &%&Wﬁ%%ﬁz?bﬁh Borde%&[g?g*!uﬂ}s 1 or 2,
= Hor a protec |ng p such as trity of ‘aryl, e.g.,

4 ni t ropth}d>zoasumfcct101iheg@ts unqlluéq: sakariel plsshodia, |lwzsdzmmecspecngs zTrymAnemwhce

" containing a.thi reactive such h ceyl, maleiam de, ete.,
via a thi }?éfm‘%”é“@é’weﬁs? ﬁ‘mgel adgﬁiz GW?zﬁ? n anino group via an

. amsde bond. Thas@nld dSdsmaite thd Mhtigeh & eV\Wrzh ah® rfinm f}?eﬂ(d@%ﬁti@éns

attachment, i. e., the thioether can be fornme |rst or t. In

embodi meninsluda, bmiawm@hmnesuaﬁﬂvapmteg@srsuah es U6 gagmitotdins Gedebing thetindy

adsorptio rface t he r.mof a.carri.

par ¢ o o PP Bo TttheBendrite (AL OGS reel CRT e HE AR IGEREAT ¢ o
organi c cCaNE) prEYeﬁ’d]pHW pBlfynfeedsB, iRADERARS hREid (M djprdem B infG&nzR9rus | M ted
to, nanocrystalline particles, nanoparticles na t he pol ynerization of

al kyl cyansucdeasaptieeN owmmmﬁa eefaﬁeatélgsy (HBéAgbmymmsﬁemr@nro@rm

e Catsor bOae Rer faatin PG PAREARE hEREES B BBl BEp R GNP o8 hne

pr ot ei n- cerduhie ¢ik8 ORBERMPEDiaSIssifE TuemavptiasticH incladé Seierleahd iGelipsd ar e
provi ded herein. Adsorption of$£o ynucl eoti des anddgo ypegtl des to a

surf ace f6]r98§}1€’06u1?/% agf ScielyS4) 8 F4H-44Hb Sebrrlsrand Cerpard £ 1863 i xpe Mers i s
[l k 1 SO1

1S11851 Dol o EI2R, frangfites f, oY PABLRe 1 B840 Y Wi bpes 63D Lkl

3. 233- 26171 BAYI-A86a Abmeida ct 1. (DWB) Varcing Vil 302218092 6Ben Bl SA9eR) Fekcciak . (|

pricl or abl J7 OO KRSt FrHS A0SR LA Al e PO U 30e2 & RS adabi .

Adsor pti opy 9@3) Phccines Bajlgfmba\%ﬁﬂ\b QeR. 11998 ﬁwcfr@qe I5RY-1848 Ul arhilth @gh non 5
coval ent Interactions, including ionic and hydrophobic interactions. In

gener al , dl?@ﬁhé(@@mesﬂ T9-1if6; Tampiacat gl {1R92) igr dahmpamall 2:4%-48uch as surface

condrt | onEiretyrgnat &€ 0RO, PRTred Siaat Flngr SEBRE SRAGe o REh A3 g

t he pol yngfoupabi B-gh6arpesific Ratignaswisith ate. kno%ifaba anheeraﬂrnife&ﬁm@Bg&@J rier
partlcles may be nodified, for exanple, with a surface 10 coating, to allow
or20enhanc Eckiging: Bet noh lighte R 20O VAN hSFPes SRR VIrusapani boma xirys, 9spRatent h

adsor bed Lﬁéy@q&gg H]xg,% sday be further coated with other substances.

The addition stch er substances may, for exanple, prolong the half
life of the paAsishdvesindbaenpdeldrbeliost, edrathidtatidmef S$e¢antdiniap @biyhudlestideainget
the particles to a.specific cell e or ti sue as described herein.
conjunction with a hepatitis virus antlg hepatltls surface antigen (HBsAg), resulted in
increased titers of anti-HBsAg antibodies in primates as compared to administration of
25 HBsAg alone.

Many antigenic peptides and proteins are known, and available in the art; others can
be identified using conventional techniques. For immunization against tumor formation or
treatment of existing tumors, immunomodulatory peptides can include tumor cells (live or
irradiated), tumor cell extracts, or protein subunits of tumor antigens such as Her-2/neu,

30 Martl, carcinoembryonic antigen (CEA), gangliosides, human milk fat globule (HMFG),
mucin (MUC1), MAGE antigens, BAGE antigens, GAGE antigens, gp100, prostate

specific antigen (PSA), and tyrosinase. Vaccines for immuno-based contraception can be
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15 Nanocrystalline surfaces to which an I'SS and anti gen may be adsorbed
have been described (see, for exanple, U S Patent 5,460,831 ).
Nanocryst @ld jgn.fe9re particles (with diameters of 1 pmor Plcerﬁ%)mg{sg] coat ed
with a surface energy nodifying | ayer that pronotes adsorption o

pol ypepti des, pol ynucl eoti des and/or other pharmaceutical agents. As
described.in S, tent 5,460,831, for exanpl core particle is coated
Weh B SuPrBESY sl BB TS GBI ER O 1S5 P Gt Pededimnd | <
subsequengloyneoatad gy bz an antigen preparation, for exanple, in the form
of a lipid-antigen mxture. Such nanoparticles are self assenbling

conpl exes of naiterstedand snactvatpdvirises es, suttyle del usy hemint dsghoamden.of 0.1 pm

" that . | f. 1S d t | f ti . Anqth
haeor bont PERMAUTEStbes R Hhasds el B8 maR R R P so R wpigae

. al kyl cyan@ag ey, g Siciahb Kydsk YeraasdeX 998S 26@8di6n PALYBRIE BR6m S c%ﬁipqh%i ed
aqueous nedi a by a process of anionic polynerization. Depending on the
pol ymer i Zkaciofotexadipld, pnko virkeisanailabl ey POHR P asendMedetralenminglgyandh t he

range of \ n nd it i ossi.bl.e .to opartiel es specific
surface cﬁg%%w&?ﬂlegﬁgmﬁof 'ﬁgsgeeoca?i*lfé"é‘fﬁsfagg}(@e%ﬂ’g@)g@gerflﬁoﬁlﬁ?%? et al.,
1987) . Fovin@@ Pl EENOVIANE® (el ARY,irfl@Rpwiyusie MUMIDEOX ®aMetR)ian@bidenh- and
30 pol yi sohexl| cyan ryl ate nanoparticles in the presence of hydrophobic

cat | ong SV BITERUNASHBH Msrikan Agditionaln agemuedsnd quastisntad viyusen e asm

sghts, sughyasygety ' I L. ' ' | de orption
o0 hese. T pUFTI hirbbdTiimplex I RpHIE S OIS Buuablri BB B2 PUEES1

medi at ed fwpilldieaviras amd slow bedinivimised@an prdvideymprideegipchy el y charged phosphat e
groups of the nucleic acid chain and the hydrophobic cations. See, for
exanpl e, Lanbelysome egrbodimengs ghe anbigen pRMpESes 9. VoBbregtes, suchay¥aeging, al .

(1994) PhaimyviR&Sand '31:;7 x| 378; Chavany et al. (1992) Pharm Res.

9: 441- 449. Ponp’epti es y al so be adsorbed to 5 pol yal kyl cyanoacryl ate
nanoparti cl es. ASegens fray bexsuigbd frobahel smuret usihg purlf®8fon Schiigeddnoeh iml . (

1998) Peptides | 9:777-780.. Anot her adsor bent surface are nanoparticl es
o RS T s SO e A s Bt i il % g et
described in BREgEMRpeptid& can i%&\%ypd?meﬂﬁﬁﬁfé pigsidadspiRat cIfgﬁtides,

pol y(met hyl i dene mal onate 2.1.2) nanoparticles appear to do so Initially 10
t hrough efeeembingntproteing qredssprotsin exiradisbttestiatbd bi mactivated hrsesgellsymiaphobi c

forces. | MP/IMC conpl exes | $S-¢cont ai ni ol ynycl eoti d may .be adm ni stered
1 Che 1 oV ARGt PLRS R B Pna PR ARe BSEe] o ErRRI ALy
conpl exessynfiesigedicivgliyallytdrendymatRMBNt AGH nidtvd fRheBRAPS SISO REoWR IHheSi NY
| MP/ MC conpl exes. M crocarriers useful 1 n the invention are |ess than about
130, 120 ¥t isspialis.nSelhtian phase peptide sppthesis Gan heqused agonaienipemplesof pm i n
si ze, pre A ~m | i i . i.n pure
et o . BPA8Re e BE Tl BEUn AR oo ds B e W4 Bh e DRENRAR D P
al t hough emplbyal ephadarbétel. (it 2810 Fuppe SeyderarZe PagielpCadbh.e362036+830arriers are
20 comon s?l j d phase, S}JCQ} as, ." bdeads" or qther, Spart i cles, although
liquid ph teolytic enzymes can also be utilized to couple amino acids to produce peptides.
Kullmann (1987) Enzymatic Peptide Synthesis, CRC Press, Inc. Alternatively, the peptide
25 can be obtained by using the biochemical machinery of a cell, or by isolation from a
biological source. Recombinant DNA techniques can be employed for the production of
peptides. Hames et al. (1987) Transcription and Translation: A Practical Approach, IRL
Press. Peptides can also be isolated using standard techniques such as affinity
chromatography.
30 Preferably the antigens are peptides, lipids (e.g., sterols excluding cholesterol, fatty
acids, and phospholipids), polysaccharides such as those used in H. influenza vaccines,

gangliosides and glycoproteins. These can be obtained through several methods known in

37



m crocarriers such as oil in water enul sions conprising a biodegradable
polynmers or oils are also contenplated. A wide variety of biodegradable and
nonbi odegWﬁ Rksopaterials acceptabl e for use as mcrocar i fL?sofrE(f?x Known in
the art crocarriers for use in the conpositions or methods ﬁ
invention are generally 25 |l ess than about 10 ~min size (e.g., have an
aver age di anmet er of s.than about. 10 &’P&% Qr at | east about 97% of the

partl cl est Eégsmfhlfitﬂgdﬁﬁé“of(? whpsisisipg pheansal and gnaymatic aeetbodso dmFertass s
(i.e., c t ers
b e sel oorad e f*’??%%%*‘%‘a%@?dﬁ*‘;ﬁ"da 308 phPheliog e BoRE AL TS
- ~m or 900moBOales Z@@pnﬁmc;la]ﬂSf)@\;alldble 300 250 200 or 100 nm and an

i ndependent | y el e ted.l.o 1 ~m or ab%ut

800, ' 600, 500,E e%%fov”ﬂgg‘ﬁ‘ge%bseﬁiﬂ‘)%el% ec‘s‘d’mpé’é‘“oé? AnMARPIS BUTEE he
. loger i nadmpo%nio%%chzﬁnbﬁtaee SR Digiteld it Y mg@ﬁ@es&mﬂﬁgémﬁ&udet B@ are
m crocarriers 48 WD 02/ 11S20(12 PCT/’USI | 1/ 50821 have a size of about
1.0-1. S pmat lmmmtto,lthmmgexmdwvgdobw HI Menve Bpetghnicopretatasy inpludingr ft @ot ed
enbodi nent s 0oc a bout S Etm or
about | 2 Tiaite A5 gBIAT 5Bt b Bt Sy e R ToH b e il o2
about | . EnoviiN ForleQathplk; fhe RosA 8RN atlond] EAUBrataBOMIV LefheRtd Dabdde 2. S ~tm
or about 4.5 ym Wen the mcrocarriers are nanocarriers, preferred
enbodi mentalerisceureles sngmpataiasdtly micleghideandmning agidoaguenoes. rhis datmbasvisabout
2 nm a u has |
mqgr ocar r?cggémb% va%g{nte&}g& étth%gg@r\?wgtn?ﬁ?%ﬁll g%‘gg%g]e g%l egﬁgpggngc?sm} 'Rl udi i ng,
but not IHmnhﬁ(Retr@vmlwe@ﬁkﬁgAHDI&Ebmpbmchyms(fcereSamplecrO(m&dpQJny(I actic acid},
pol y(glycolic acid), and copolynmers (including block copolyners) thereof,
as wel | as bl oBRUgansdgnwd e dnfestiqus pgqntnmey be gbiamed 4piag Htﬂﬂipéiﬁ kDo wmp in
gl ycol); |,%0 r e-2,4,8,
0 et et SRR Ry M RO SRS, Moy SEL U AR
poI y (anhynhféctiops gxeht; fens ploasedotypepedeat frmlrycdmyhdnmmllylplrocmced)pmmpafmidsyc h as
cic acid; pol yanhydri.de i m des, such as pol yanhydri de pol yners based on
Bam C a%ridz‘)’o%rsV&gﬂt‘%Bqﬁ’Haﬁs i ncorporating amino acids (i.e., linked to
sebaC| c 15 acid by imde bonds through the am no-term nal nitrogen) such as
glycine or alanine; polyanhydride esters; pol yphosphazenes, especially
pol y(phosphazek&mm_mh contain hydr ol ysis-sensitive ester gr oups whi ch

Car boyl 1 & aci 5P oope Fprise S8 B oGS T B ald 7S BBt

1996: | 02) wapdnREMYE 2bdaIMeRYS in BSB- &Qitadﬁﬂng@blﬁlual@bﬁhe%d|aMﬁgé]ﬁ'}1ay8@ A wide
variety of nonbi odegradabl e materials suitable for manufacturing

miZ8r ocar r pdpigissared spadially prowimate withaespagy,to srah qtber, o1 asianedmipuisdr-gsinyr ene,

| t
ot or o esiorpDASELHAE Blow, St o Bah bPLLBBANEY if o BB GTRATE 1 €
I n cert ai Waymhmlhdmgltmuugahen (llnﬂcag@aerrcaﬁndatmayvmwmden afa plafformbr mat eri al

(e.g., a magnetic material) _enc suI ted w S a cond material (e.g.,
pol yst yr ePASprptiggongp ?)’F’rﬁé’é r‘rﬁﬁ'ﬂed ép gloétr@e%F é§§§‘i”ﬁ@mfr8chm ques known

th
I(a)r(]t X agt ?g%?lg&%leo?%l@g% EntideflGYe qﬁrgﬂnpa?elP Eéasgﬁﬁfeg by dﬁfﬂﬂwéﬂ&% 1%9{0V§ﬂltancc the

vaporation techni CGener al his te
bi2ddegr adhinhenq:mclsmmc gerematéd mmwnmwrmmwmmowalsmmm mlgm(as wh at es)
and pon( roxy esters), for exanple, poly(lactic acid), poly(glycolic
30 acid),?® ¥‘3}{ B, L-1actic-co-glycolic acid) and pol y(caprol actone), are

di ssol ved in anﬁwrﬁeaé?h&d%aﬂyltﬁe meﬁmimngF@lfynaaedfmtehy&&n@%afelalmﬂ ge, to
constitute the di SE)ersed phase (DP@ si on emul sified by
@XpEg VI

hi gh- speeantigsnodba{Saperoan can e ithothe aetigeh pagiesotf$ cogjugate in a

variety of ways, including covalent and/or non-covalent interactions.
30 The link between the portions can be made at the 3’ or 5’ end of the ISS, or at a
suitably modified base at an internal position in the ISS. If the antigen is a peptide and

contains a suitable reactive group (e.g., an N-hydroxysuccinimide ester) it can be reacted
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WO (12/0S2(1(12 PCTI US01/s0821 conti nuous phase (CP) that contains a
di ssol ved surfactant, for exanple, polyvinylalcohol (PVA) or

pol yvi nyl Rprdapkiogene (PVP) .- Surfactant in CP is to ensure Lagt i on of
di screte ancj suil tabl y-si zed emul sion droplet. The orga<li gEE@IS@/@rﬂgﬁl s then
extracted into the CP and subsequently evaporated by raising the system

tenperature. The solid 5.m croparticl.es are then separated b

centrif u_g%ffficgﬁ vy t?’FNjIaH‘t"?ooW,ougﬂgcﬁ?ﬁlré%r,es@li?s' gﬁ%ﬂ‘?ﬁ&@g °Byhg \ 'Bi% at i on or
appl i cat i RRatRin MfeGEIdRe rORHRE tn ik A8$ NPediic _éo@n_ngay&ecmﬁ&%%mles can be
characteristics such as nean size, size distribution and surface charge of
dried ni cachépyrdres may be deternmined. Size characteristics are deterni ned,

~for exanple, by,dynam.c |light,scattering technique and.the surface charge
wes det or m ned ERBTHE i SiiRbh SE s BER B B anpRlgan bSO

. M grocar ringspoted M4 eRhdritBAEMIE Sy atMheflal SSsitidHslin BHeaBKETheRtEn @bMgH |1 pi d or

oi | -based particles which incorporate bl odegradable polyners or oils. In

certai n ebipeksidrfsngtipnak greuns; whielkyvdieatsieblopkddy prsrreaciivg vailr s eeiehnef, fungtiopalher

enbodi nen - |0 gui ] [ g kodeqr.adabl e due to the

i ncl usi Oné%}]p%\t} Ichﬁ%?gﬁggﬁzgg’{qr%ég%%déé’qﬁéa@l@f%ré?ghngergsrt‘ a vegetable oil.

One preferred Whatt tHe pitigea it pemicialor pelypertide] thisdiopRdred Sthivcdrjightédan be

oil-in-water_epul sion. Preferably, oil-1n-water enul sions used as

mi cr ocar r #tEcRetigis P sendnfhrebrohEamen selihsippeteheraistitic FonexagplmihedsS | P/ MC
C | exes I : f f 1 rri i, e., the
TN S hoRSHEBRELTE, 2ldch M BAYRAD pbfon it AC e i sl PR 0D o

mol ecul esHedfala2tbidibvet dofl @804) VuetrihA eviic Rec 4B 4DB1499) anddedrhlambidiydratli( gL, a

m xture o i ffer I be conpl exed with m crocarrier, such that
the micr o&ﬁ&?’?éﬁ"”ﬁg&eﬁmlf Snﬁléﬂ?%g/ﬁﬁ’@ﬁﬁl poan %ﬁ%s‘z?ﬁéu"g’dhﬁ 158t ween
the | M aggh,MeedBYa &ﬁid%gf!ﬁdr?m}ol\%h O & &Fex}fﬁgirn‘é"jrclm bR y@ﬂgr gﬁi&qd by

one of skill in the art, the | may be nodifie erivatize d the
conposi t i ehenifal chegvagest dedSBiferm theysuppors eltentied thiotigonp noleftfat thd 3f-end of

d he 2 ' t £, Digadi des;j f /
Faomat i ontne CHRGREReRoE akbetrenes MR AL EbieE Heid et 15 1al5e g g ey
coval ent &@rad3987)IScRecd BN 003 KoV Rrrhidal 418ind gkoup hY RifCAthe/3 - dnld @ kP
portion will be nodified, either to incorporate an additional noi et%/((e. g.,

e.g.,

a free an?ligonuelgetidedNelsen esall (18§ Nuacieje dardy Res. L7nd81 paPax Candetiatiped
phosphor of hi e I i d ) t r QVI a Ssite at ich 30 the | MP
portion n%llg a_ﬁ.@f, ?l]r?a}e{%d? %é t%%nﬁ]%(’gr? oucR'fl(rz)rf rerocP eecqnisoﬁlpeﬁt%fm m%vﬁ]e?ls c{]eﬁcen eﬁ/l*’n and MC
portions Béndite at NI 70 Nesimmdpwdieds-. Cligugtion bf e thidlinebifflctddsSE M, or at a
sui tably nodified basFthat an internal position in the I|MP. The mcrocarrier

i 0gener afarhoxal geupyof thepeptidexande perdormed ps detoribsd meSinathefdl (1 &4 )t o

i ncor por a jBLb; h j ol : : f.armed, al t hough
Funct | onal TETRLREHES (rdlhRud bhcba P AP TRL . OB O e

utili zed. oligoautlkGideCairyinganrmpgerisgd nrabeiinatel tn ghet thol kP chain lof a cpdteinocarri er

d di t,i whi.ch ~it t f ti f al ent I .g.,
't he' priESEHEa pPRLIEpBEART hremdgscriai Tupe By Gibideonats Cospetior
m crocarriegy conprising an activated noiety which will forma coval ent bond

with the IMP). A wde variety of crosslinking technologies are known in the
ard5, and i ncl ullee paptide bt piEpeptide pertion of tietdanjagitasan beaattasked tocthel 5'sernd ofy dr v

groups. i be ,appar.ent. to one,of .skill in the art, the . selection of a
O 050t niomadSS u e ARD suieP of PruSion aFognadher Peerdntrperdfre ot
conf i gur apligymueibotideadurik it8 Rnthéies. MRrefefibdy, Whele tikSolnliclastidenefigesioltes i nal
configuration of the | M/ MC conpl ex. The crosslinker may be either

honobi f un¥diddHaPOre @ linkingresents ¢amrisHgA proigsisd aming Mool puerrbeyhal ongends! i nker

"is used, J I (o i o1 nd (e.qg.,
an al dehy%g]e% oogéﬁr!r“l@@e ﬁﬁ@%@@é&é@é&?g@g@ﬁ? ﬁ%th%i%n Iglggrr?& rﬁ‘ﬁ%& wher e

ba@dh t he AlMA98GXNMIeic defal Ree 1dr62204624 @orinbRe (1B SaVuter)Acids Res. 13:4485-

" Het er obi f unct i onal crosill_i nl:ers utilize different noieties on the | MP and

MC, (e. g. 4% Kapreskyichal waﬁ%%uﬂféﬁsrﬁeﬁi 1Pa289d 12209 gnnodly  §%8Y) MNeclgval ent | y
link a fLﬁFidﬂﬂgi hxgwi?m;tﬁ?&hbw 91?@9%7%‘%?. Bz%‘ch‘ﬁn.%4t3'383WE§)1?laﬁI&det§Ie
preferred to mnimze fordation of inter-mcrocarrier bonds.” Tn nost cases,
it is preferable to crosslink through &o9first crosslinking noiety on the

m crocarrier and a second crosslinking noiety on the I MP, 20 where the
second crosslinking noiety is not present on the mcrocarrier. One
preferred nmethod of producing the | MP/ MC conplex is by "activating' the

m crocarrier by incubating with a heterobifunctional crosslinking agent,
then formng the | MP/ MC conpl ex by incubating the I MP and activated MC
under conditions appropriate for reaction. The crosslinker may incorporate

. I ~r- a1 1 N .



sul fhydryl (e.g., provided by a 5 -thiol nodified base or linker) for
crosslinking to the mcrocarrier, while the mcrocarrier conprises free
am ne gro\'{/?ﬁ)'z/o’gionft erobi functional crosslinker reactive %&?/Jsgﬁ%ﬁzltm
groups (e.d., a crosslinker conprising a nmaleimde 30 group and a
NHS-ester), such as succini mdyl 4-(N-malei mdonethyl)cycl ohexane-1
carboxylate is used to activate the MC, then coval entl% crosslink the I MP

to form t HESPNVEralic dsidsiRex.. 105028341029 Umnd (Lo (Petend No&rd-$99.1135 083,733,

Non- coval en / G e X ' Dy : = i ndi ng or
it er acti oot s BTN ARS8 Rlerf o dpRIEL R URMIRG MECUR ERbo

i nt er act i umstionajideogmbensad &, covalenitieattash dhesolagonnalettidsris a poptide. Rembitieat i on

~of two or re different in ctions, as is nornmally the case when a
bi ndi ng p%lpa9§g)’taﬁd(éi"}"}gefﬂehl% -and MC. Preferred non-coval ent | MP/ MC

~conpl exes are MQS§%HriT%e_rF&'ﬂPJg§€éecqn Bko |B¥%rﬁ{%mf%ioﬁ%l?Borﬁb&%‘ién@ﬁﬁ&&étﬁné,i oni c)
interactions, or a co f, (e.g t hr ough base pairing between

I nation thereo .g.,
an | MP anslich ap ddniaberidsolyddephobigrinietaotions, Meiragen yinds abd/advanglep®aa)s. Due to
the hydrophilic nature of the backbone of pol ynucleotides, | MP/ MC conpl exes
whi ch rel é}t 8 ¥ dr ophobi ¢ interactions to formthe conplex generally

requi re nodi fi KghicehalditlydinkeldohjYEateahii®ludf a hdiEcHAMRL BXerh@ioh RGEN Rof ate a
hi ghl'y hydrophobi c noi ety. Preferably, the hydrophobic noiety is

bi oconpat bigtin-strepiayidinseotpdes. oA bintiayl grovwmean by gtiachrds {arexagplentotaaodified vi dual
f or, whom ib] S . ool §Af [ :

ot i cul ap1s RARERE) ROE ol SbaRst des Ren g BRao T MBPRPIdon og ue

li pi ds, sttespedviliin nsdiey ohts tislisiptias parfioh aldé ey flrmaadrdof endregiealentlynBourt hod of

| i nki ng the hydrophobic noiety to 15 the IMP will, of cqurse, depend on the
conf i gur at9mBpled pf thestrempvidingtonigated ppptideyandthe bigtinylefed pligsiuelepdeat y. The
hydr ophobi ¢ noj i.ent .sj i

preferably at }glsﬁﬁgpagﬁglgﬁfigggjg%&hgz%?ocgﬁqt eggéésneléi)#&gédg)ln% P’gﬁwt})@%{l

chol est er IHS amli resigudsowigtiin tHeRntipdre sodhalseharged hmin &ids, osthpough drealsk yfadded to
the 5 endg of the I MP, using co ver&ti onal chem cal ,gga%laonls see, .for
exlanpl e, PATTON comPrising sB§repd;residyes thptgaRdpteraspwia Sotghe aligppucleptiear ap) v,
m crocar r hef fe hRiigdhS For Bxdmfie MontBURLABRjughtiPnbécidivahaicnedgpdi ng are
made from hydrophobic materials, such as ol droplets or hydrophobic

pol yner s, negatineyerhatged dSHmnd pasitivetyestiasded anmoné &did desidnes ntopgptidetess.,

hydr ophobi o @Di eties mal_‘ﬁ.l be uti | iﬁﬁd as.(¥\el | . When the microcarrier is a

|i posome BYYBEWE Py EINe e PO YHSEABELFIUSS conprising a | unen, the | NP/ MC
conpl ex is forNed-coyaléd ddhpuksieont heewddMRS8RAd hhgpeEcaf s@ur dr&RATATAON of the
MC, in order to avoid enca‘%;ul ation of the I MP during the preparation

pr¥dcess. hadinganetifs of moigopivethap inrast edthdNAcRsEheienattal Bgands.i Eonsixaapley
typical l N j j ¢ : N 4

backbone, oA bisdife MRl o BEIRIIE nabE BBof bac B aREANBRIOLIRSs, | 1y
conpl exes are Feabtnkdgewf fredsity elipiddaabgésnd Wsthgtstandad)methodshifhesal ogi cal
ssess a

oSt 11 v’ EREgs TS R GHGk EH S0 o THieSmoC DT SS P RBR R y
possess ;)Qg?r?}l%j%%'y@“gﬁﬁ%ag@? 46 (198%) RECIBRUNRISAPISH! 191 8199 6lidTRALESRR.- L ©
25 fatty acid conjugates (Grabarek et al. (1990) Anal. Biochem. 185:131-135; and Staros et al.
(1986) Anal. Biochem. 156:220-222), and oligonucleotide-sterol conjugates. Boujrad et al.
(1993) Proc. Natl. Acad. Sci. USA 90:5728-5731.
The linkage of the oligonucleotide to an oligosaccharide can be formed using
standard known methods. These methods include, but are not limited to, the synthesis of
30 oligonucleotide-oligosaccharide conjugates, wherein the oligosaccharide is a moiety of an

immunoglobulin. O’Shannessy et al. (1985) J. Applied Biochem. 7:347-355.
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V1' O 02/11S211112 PCT/ USOLl/ s0821 (cationic). For exanple, the polyner used
to make the mcrocarrier may be derivatized to add positively charged
groups, SswehAsdsi mary amnes. Alternately, positively cq%gﬂ%g”gggpounds
may be incorporated in the formulation of the mcrocarrier during

manuf acture (e.g., positively charged surfactants may be used during the
manuf act ure of @g{y(lactic_s acid)/ poly(glycolic acid) copolyners to confer

: ), ]
a positive chafdelighngerEaciasalaiSado Aipepusr apigensapbe doraed inpeveg yayshed

her oin, ¢ BRERBERAARISRIL & AGERZBNGE Son b OO kil Aaudlas Ah¥ATRES T o

exanpl e, 1,2-dioleoyl- trimet nmoni opr opane
cet yl t ri meadigdsaieniosiitablebfornh &9 )AnABYgomclpatdes yigid Aeglogne: dAdttedi®i/t her to DP

“or CP, as 10 per ir soluQility.in these phases. As described herejn,
TVPIVE coffireRe TR s S Holing <o BB RO oG HE Soebie R ecrGeher es
. by 5i ncubafgm (B aige) BHEJh@%ép@@e.aGGo&JEﬂdgﬁ%ﬁi& Biconjup! Ch&h abl 5. 1 WhaR ggaueous

adm xture. Such incubation may be carrie It undér "any desired conditions,
i ncl udi ngcizavibdrdB$ i isolotell, eresyphearadrusingaecpmbiapy oo khensita mpethadsghedimkageder

refrigeratiagn S (e.0.,..4 . .Because .cationi.c m crospheres, and

ol yhoct eotn e B i R ag P Spae M ech FREERATP R (T bE b or any
conveni enfadidalyBhA2@hé Bébn ifdtFPorad dto 1 antigén 57 GtHESepde. mOr e, i ncl udi ng
overni ght and | onger incubations. For exanple, polynucleotides containing

| SS can be adsddéiggndrineshedsdorthe ptiathment el reppHesrand oher svdequieghe aqueous

i nGubat i opy: of ' [ , ver, because
cgl;b i onic gl&on%uglgétg%ﬁg%rggé goglgd%gﬁy%%fe@gf’ﬂé?@%%f‘%ﬁ%%&@? y’associ ate, the

| MP/ MC cotigbiaxdieadtive dabietinga@ttods formpkleiccRidadim Kiiskd @H1) MonibrdpiteDNA

pol ynucl eoti de and the MC. M crospheres may be characterized for size and
surface chegbgd eplutignaes. Arrdlcrns Bressand Pgeghesan efcal A4 83D Biogaming. Sbpact:b38-

bat ches nmpy then eval uated for activity against suitable controls in, for
exanpl e, est'ablished human peripheral bl ood nononucl ear cell (PBMO), as
descri bed her eAn ISSnthyXe pratisetetypdssomatyd evithaaaytgen(d)en bhenwapd i lassmeay al so
eval uated i ui t abl ni mal .nmodel s. Non-coval ent. | MP/ MC conpl exes | i nked

by nucl eoF‘Pg%‘ﬁE‘ﬁ‘é‘é’ LSS o NG BrOSHBRER S RRSAR AR [ other |

met hodol oghBsdimERRBEAAISISYand RAGEmRAE fn%(iidq&{a/ryl\&?s&&m &kaBE B PpIadseed using a
mcrocarrier conprising a bound, preferably a coval'ently bound,

pol ynucl eowleagale( tAhéplatfemt melecwel (atnodkmandi ‘pétiormAais aingoleduld emainipasitésal | y

| t t 0,1 MP. .Th . of tarity bet the | MP
o't o cBicheioBF atennEh o ISR A Rbeco r AR tinngts PSS ERA ' quous
base pai r gntigeRlafe ﬂbﬁlﬁlﬁﬁ@rﬁ hisodihtell %@%Hsa?:iéisomo WehG2de 1 grofetdbly & cREEf USO1/ 0821

contiguous base pairs. e capture nucl eotide may be bound to the MC by any
medthod knB#tfcien the art, and is preferably covalently bound to the | MP at

the ~' or 3 e i i.ndi: i i nk
the I MP and I\/thldsr? daér}e%w ggfr?r%:nggl Bassr%féﬂ%?{ﬁgﬁtlﬁﬁpeﬁga@ ?{' ?nay %B&éé‘{?‘?g“é%) tor and
| i gand, athatdn thaidairathd peoXimgenssociadon epihe @9 pnd first antigentungl thbicodlpleg ipai r
whi ch bi nds,aéliehi h affieqit é’e.?., Kd |.ess than about 10'i) gn type of
pr ef er r ed®YAIRRIE G t5dpness (©r &B QSHTons GORPHEPE SNShEnRarshlalipg pggatsin r&vaéwn,

whi ch for : j iongi j i
'VPI NG comslc gl boRRFENE iR ant heiBsBaRluselils AR (0 BRRAE.
| i2fkage, wildim-wares etsbans, micropaetidiéseotidfog lipasomesaMbre peeféviablysadjevanteil-irred
wi th the other nber of t ebing)'n air. MxtLire 10I|%glhetwo

der i vat | 2 SEeE SREIRES RS Ao BPRENES Spf BRI pung AR ISSH oL Bl ov:
conpl ex epladi GRS t HE 1R of 1&&4%&%@&&0%@%5&?[6@& if§hedi ment s
excl ude antigens) associated with the disease or disorder which is the
obj ect of pielfirablivRANOY the fipileving rempepyfroth abdut itk hesh te abad 20gmi;Sront bisouk VP i s

“al so bound to one or
0.15 um to about 10 pm; from about 0.05 pum to about 1.00 um; from about 0.05 um to

30 about 0.5 pm.
Colloidal dispersion systems, such as microspheres, beads, macromolecular

complexes, nanocapsules and lipid-based system, such as oil-in-water emulsions, micelles,
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nore anti gen nol ecul es. Antigen nmay be coupled with the I MP portion of an
| MP/ MC 15 conplex in a variety of ways, including coval ent and/ or

non- coval gpt gyactions, as described, for exanple, in 7
Al t er nat \%,6 ozioﬁieo %ntl gen may be linked to the microcarri e%ﬁ%{e’%ﬁ%f

between the antigen and the IMP in | MP/ MC conpl exes corrprl sing an antigen

bound to the | MP (?,f made b%riltech‘{g ques descri pbed n and, known in
the art, WH@?&HF?’&S B {IPARAMYS{CAR PROYIAC S YeeRIEaRsY P%ﬁ ﬁ%@%‘“gcoval ent
conj ugatlwpn%sgloas 20 crosslinker moiety (which may include a spacer arm,
noncoval ent ‘conjugation via a specific binding pair (e. g. , biotin and
~avidin), and nbmcavapsiatiooeninpagten Huthet eoneprises arosefan wileomrittydf ophobi ¢

bondi 25 Metlt f. th t t hods of
moaul at; TR ABe dag i b A b R CouthR h R R SRS - or e
. pr af er abl pe@bliaEBRuctGREPLMS) d?ldﬂesgyﬁbl (FEG)Qnk Rehdr pdiyvieds) 8hchads

| SS- cont ai ni ng pol ynucl eoti de as described herein. | munonodul ati on may
i ncl ude spalypdptities glysomptides, ppépolisagekarides ponse and/ or i nhi bi t| ng or

reducing a Th2la£§y%ep¥ﬁes sun?%'lte‘?g "f%ﬁ R ga% nT?r;“e‘R%%S?ﬁ_ co&t éarllrllyglgrﬁop ¥n}tgcl oti de

is adm ni stere anoun n nse.

descr i bedarddeiheliude, bubshd Inat lidite®fo, SitrySdid bi ﬁ?bﬂol’élﬁs Mﬁﬂtﬁdlﬁa@bk&ﬁ(de&/ 511821
i mmune response ngéabe hunor al__and/ or_ cel | u and i s nmeasured using

standar d ¢@éHRPENRER Vatietyef mpdifigaipnasingluding; by gonlamisechto elysasiiglion, of
d t
patynuct oefhfypih Ity Biod, 898ih AR bl TERIE TREUARI o st

i ndi vi duaﬂ)olypeplndmmneItlmtmtltmtactanﬁ@@cnﬁ%mg ctohg)oslmndn\m preadrvsthief ers from a
di sorder associated with a Th2-t i ne _response, such as all er ies or
al I er gy- .me%n%*f SR gty 1DEot ExBIPIBYOL 0 wr@&ﬁwsaunﬁ'mﬁabwﬁa | eoti de
results 'ﬂnitWQlfeﬁng%bl?Qs béﬂﬁéﬁeﬂﬁh'ﬁﬂ)uhﬁx‘(@é APdnd38 afundRr € Thi -type

response assocl at cyt oki nes may resu In a reducti on of the Th2
10 t ype respon®thef satabkeqs)lm&scmab@mwkrtoWntmdla artofphatrabcesticdspanse to t he

ergen onod on ndi.vi dual s h Th2- re sge as at ed
GiIor der wineBog R B ol iR &0 g Set e obyieers s B gt FaB B pSer
synpt ons Qﬁrch%dqjoﬁ%&%ndééh%cﬁsyhhﬁné’b@]zfn@%r Exampldsf a¥tupdllylcb@tigy - | nduced
asthma, inprovenent” in one or nore of npt ons i ncludes a reduction one

or nore opolymersfisgludspratginsg aliynq»nepgdeSapcpl&segpltarré@saJdeman anidilipdds. 1T5wcu rcul ating

Ievels of I I3 for
escue 1oREaf bRt Rt R §hefe R PR e B B e B o oo

dose i nhahgtabrfongeuh tiegirgsent mvémrohhmluwrb@tohrmtlﬁmtém pmglalkylcguwolssubj ect

to the i munonodul atory therapy of the invention is an i ndi vi dual recei ving

a APacci ne(PAGbsugh as PEE, H%WO’@@“!EYI%?%MW 8 ERPR), such as polyoxyethylated glycerol
(POG), polytrimethylene glycol (PTG) polypropylene glycol (PPG), polyhydroxyethyl

methacrylate, polyvinyl alcohol (PVA), polyacrylic acid, polyethyloxazoline,
polyacrylamide, polyvinylpyrrolidone (PVP), polyamino acids, polyurethane and
polyphosphazene. The synthetic polymers can also be linear or branched, substituted or

25 unsubstituted, homopolymeric, co-polymers, or block co-polymers of two or more different
synthetic monomers.

The PEGs for use in encapsulation compositions of the present invention are either
purchased from chemical suppliers or synthesized using techniques known to those of skill
in the art.

30 The term “LMS?”, as used herein, means lamellar lipid particles wherein polar head
groups of a polar lipid are arranged to face an aqueous phase of an interface to form

membrane structures. Examples of the LMSs include liposomes, micelles, cochleates (i.e.,
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vacci ne or a therapeutic vaccine. A prophylactic vaccine conprises one or
nore epitopes 20 associated with a disorder for which the individual nay be
at risk (ﬁ/()gzmsifbm- tubercul osis antigens as a vaccine fopcprRY¥ERgLPN Of
tuberculosiss. her apeuti ¢ vacci nes conprise one or nore epitopes
associated with a particular disorder affecting the individual, such as M
tuberculosis gr M bovis surface. anti qe,ns i n_ tuberculosis patients,
anti gens 89eRHY enlindsical ippsomgslamiqreemylsigpgupilameliar vesigley manltigeelarsi ti zat i on
t herapy) JJa:.4J2d] Vi subject to 25 allergies, tunor cells froman
i ndi vi duaYég{/(ae{g%n\ga{ﬁ%gir(é(e. g., as described in U S. Patent No. 5,484, 596),
or tunor assoch arefetranddligehas dispersiansgstenpaf ibéningentim is hdiposdne. Exanipd e 3
bel ow, adm nistratjon of |SS-cont ?i nj n%l ol i?énucl eotides. in oné' un@tgi on with
a hepat i t FMYYIEeswvihe figesomencnsapsuaied aUEERfROEMTHAPHEHCE BT & Bl ted i n
. ingreas edcyFJ; In%an@xfe%@msé diRe 'S‘Etig}:m iedhigs: b (WIsTeLEIAR: CRUIPAYIad AsO

adm ni stration of HBsAg al one. 30 The | SS-contai ni ng pol ynucl eoti de may be
gi ven i n wedjhemit, e Shpesiottie” phélipid vesicle” (se. gpall venictehwusderkby afjlesst pmaandr  a

t b ate, . i.nj i the | SS t alni
ool ynuct eRErBE eg et Ay G i b bR oo rE e R H S om oy
bef or e orpiiSpholipl, A RIpME2 AL ARETEL UicHlUs EhRIAAR helaleoladisfont T at i on of

the vaccine). In cer%al n enbodi ments, the antigens) of the vaccine is part
of the | S®miiatisintthereofdu\aaly dechnijue koewe oviie ertt includkgdmt not lihiged tgs.

Admi ni stration of j mmunonodul at o ol ynucl got.i t herapy, to i ndi vi dual
ALy nottuHeieslr RS Rt A BF derfiient 24 Bk BT ERBYAR, PR ORI '
shifted tewalsdopiiondllylcontPRe bESHROMS CodPortADAichiths 2 tisue tAdicth@ethisonshd. Ch
recei ve vacci ne without |SS-containing polynucleotide. Shifting towards a
Thi -t ype hésyuigestooddbatiselipomgmnbrage” oy ligidiilaygeneed pet qonpist axslvsiveinatt y
(DTH) res t.ha: i : L0, i j and ot her
Th 1 typelias out o BB ARy ARRE hn bR R R Ronde R RRRRE bithat, 20, or

t he ant i ghmitgd of chidisstaralcandrogherlseyoidy, lipridsodeide tienalss,qfrotemis of peclehgth, f or t he
antigens) of the vaccine, i’:l reducti.qn in Th2 10 associ.ated anti bodi es

sgeci fic nsrotharamphinafunmplesiles roviding thregensrad rictufs of Mermagalrangis ey

associ at e i i e G fel . i : h Lpe. In the
case of { e N ERRE thithdes pal e R Cort D Fob FRAD?

pol ynucl ediséudsionnfimemboinnetruasiel ses T Fanpdlomdat ofddoletulanBiotngypde synpt ons

of the disorder jch_.the.vaccine is intend treat. As will be apparent
Lo one of RETY (04§ ESCRRiEtE i aids e oL Rt Brach sibSShee FroBt Prvsts 11T

i npr overrent, WatibnteNQNEr ORmbfeRiag. SOr der sought to be treated. For exanple,
where the I?1er apeutic_vaccine is for tuberculosis, |ISS-containing

pA%nucl eot i deProeesaesfonpreppning ipasempeconsyning §S$-gontaldingc@mpesiganhfe pl eur al
or chest | paj foyer .. / t i . Wher e
the vacei B ) ShEfpiaBaeRt el e o HES PR SNRYE kA in'F

t r eat ment theasu IM&hods iAclidg bat 4re Aot limitddetosmitpdbaapsufatiah) micgyfluidiz4ting . |,
reduction_in rhinjtis, allergi¢ conjunctivitis, ci rcﬁcl?éti ng | evel s of |gE,

2 . g I3 39 1
and/ or ci Fetimgthey e1hév‘é|lgle€}f0ns.§r§%}w%ym the HRoblensRihof AETesnt diflesisnvent i on
relate toy OBRELiBh O b EAPNAsOEvabBtilh IRl iBwb@H Wande Qraf'éa% ting
di sease or” disorder, such as cancer or an Infectious disease. ncer is an
at2sr act i v€utrabgets: 7 br-724nlacbnigded may bncdminedsia ardatto penviderwsielep mathsh@5
t unor - associ ac%e.d an/ r tunmor specific antigens which are not found on
ot her cel IMgshqss ‘TJPe‘HH 'Sstinmul ation of a Th 1-type response against tumnor
cells results TR fvERfh APSHPAssNRE BINORISskbhtal it Msud b@llufeetdrgetiy the
i mmune system leading to a reduction in cancer cells and/or a reduction in
synpt on( syempuentsi Suehatargsting £omporesS-aroennapanentg of o LM that enhades ito an

response. SRR AL aiR-Saept &1y Sles TR orER Y ot et SR R o
cedd s, ei (WAsH adiintitdr@rio anGhiabanfthalCelghnlloRicell BHMBE. AMslgefinEpontmi9. , CTLS)

or conmponents of the hunoral inmune system or by bystander effects on
cel | s pr ogénerallytascessiblesfram pysidedhaljpaspie; apthin thesore preferably either bound to

the outer surface or inserted into the outer lipid bilayer. A targeting component can be
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V1'O112/(1S211112 PCT/U 5111 /511821 system See, for exanple, Cho et al.
(2000) Nat. Biotechnol. 18:509-514. In the cancer context, adm nistration
of 1SS co\@bab;c]d{}'gz pol ynucl eoti des may ftirther conprise agpnrmsgf/;(@%f on of
one or nore ronal therapeutic agents such as, for exa t unor
anti bodi es, chenot herapy reginens and/or radiation treatments. Anti-tunor 5

ant i bodi es ncl udi n but no imted. fo anti - um)r i bo fragnments
and/ or déf?fe&a’{’f‘\?é@p‘t‘ e aﬁm’arﬁﬁaaem af" YK Ifﬁattﬁf Pﬁgéﬂég&cef ragment s

and/ or degbadik behabRe & Ahtig &rtﬁn&ﬂg‘f‘ﬁoh&ﬂtﬂ&e@ff Enaﬁel'c%c@dmcﬁpb§h§(ﬁatkof of
such antibody reagents in cancer thera , RITUXAN (rituximab)’;
- HERCEPTI Negionad a egoptey)crrbohgdratel s spegial thpldobr a)smalbmolmule sacldaga dmg

t her apeut.i ¢ a ent r, befor ter and/ oncurren
b o ot TERIGE: BePERetRast 8 fropfie aSho R e GuEL MAtbodt bt at or y
_therapy idpedi€ieRy BANEE c fyBekPifidW@Nur@be mdrkdlsSPe keRiMIn thefrtiapdinei dual s

with infectious diseases, particularly infectious diseases which are
resi stantre@@lmﬁwameﬁmésk@@mns safte. g. , d| seases caused by

nycobacteri al 4ynf lons and | ul atory
Cherapy. my. belegsior S o Brel Qb AR peibiyBs R SRS oo PEURBR R ICE by
cel lul ar pakkingens, etg,@cen @p@mrdha;aﬁmmmmm rtwipa’ﬂélmsdhhﬁﬁrhddé' ar
pat hogens (e.g., viruses). |SS theraly may be adm nistered to individuals
suf feri ngfePRAsEs-nYuchaeeksellapndipreansing usIeIc,bwt aig nop Heitedi [ RCsg suchgs | M

er cul r o)
iPect  onpctoffiee uehbniehSab dfsRihoBRE) b BREE Bucires Such Ik lBles |, o
usef ul fwndtthesﬁleeexahmmmmpﬁphatucatructnfeeqtalrmmarly thodelid iwhicl2@endrifie céllsams by
i nfluenza_ virus, respiratory syncytial virus (RSV), hepatitis virus B,
hepati ti stoypd-ys C, herpes vi ruses particul arly herpes sinplex viruses, and
papi | I oma vi rUﬁl?éLM@' c%ﬁﬁa% tioft I%Xedt HVeRG& éah‘.' a%n@ﬂél?%&&?ﬁr such as
malaria (e.g., i1nfectio yPas |umVIvax P. ova CIparum
and/ or P. smfabtantsaS)l;faMmtsbambﬂ G@sibsic( aignic, a’nqﬂn;dnlnccmr btymhmlcs Anprefearedionovani
L...tropic L. braziliensi L eruyvi a infantum L. 25
cildgas , SSPETRCE fi SpTieRr PO T aTSerE e Mosi B ArotEy
Toxopl asn@gige gondi i) al so benefit fromISS therapy. |ISS therapy is also
useful for treatnment of parasitic_diseases such as schistosom asis (i. e.
i nfection by bIn@@dmIdImt«ré@not/hlphen Q%Smsd |iBes e Porrameigbhasaeciged hylinkagobi um |
S. manso n i nd cl onorchi asi.s
i nfecti ornlgob Ao"njgr c e| S stpéngfr%tsi?rsr? .%2(3’ rrﬁgtg(’?i SRt RN l@ée(gusrtf 4 ni ng
pol ynucl e@tgmde) t&aﬂ@le%cbﬂprtdemh@uaé pl&tffnfrﬂxhﬂgdé banare ol livhted ioQuibumlisease
results in an aneljoration_of synptons of the infectious disease. In sone

erfodi mengammagiebylins ypmpeealobyliadle(d and Ohalbualrm Bore! ¢tiab 41290) Igmunolyy

02i 052002y PaLls { J6. ?@ Y64, Db bt éﬁh 9‘95‘)’2;;} | Dbl dl?rzgﬁrl%' l‘%‘l?SBHEI Rags of

i ncreasing or sit at1 Aig at l'east "one Thl-associated cyrtokine 1n an

i ndi vi dua41995)r1@I WdclngdllletgyﬂmmuwAZQ?milF—%& de’ENaty.zI dhebol) HNnaN YI HcakStiai n

enbodi nmen ' n tian ovi des . nmet hods of creasi n mul at i ng

|FN-y in gj‘g%dtgfv d{{ﬁfomdapf"‘ﬁ%ﬁ?lﬁ?tl €4 Foniging WBI%‘SEI’EJ%"I‘C li"ﬂ ﬁB’:k“Igncr eased

| FN-y | 9V§Ie§ to Moxﬁn@@%%rﬁﬁ‘g‘ foHdtiEh ﬁsfﬁﬁtahﬁg e NOHBL ex%mp?él of %&ﬁﬁﬂ%a' ni ng

polynucleotlde to the individual such that g I's Increased. "I ndi vi dual s
i ?3need oplaifmmrseaa@é@cttam\quyae:ndammsﬁccﬂhvanngm@ yldel hdosghpalivigelredeadbl, y

respond to th(g){@ I‘[ltnl stra cifpog, | FN-y. Such di sorders include a number of

i nf | amat BAPOY Dos Biepuc ad) PR, but not limted to, ulcerative colitis.

Such di sor der sTid réhdi d}ﬂ@d ofd8ing platfel melkcdléddrotiell uAt&SoBE iStheiaRc! udi ng, but

not limted to, 10 idiopathic pulnonary fibrosis (IPF), scleroderna,
cut aneousGenratlly p piatforaseni@insi q;rlggergvattﬂ@b@tqogtam, BPIUQP@atﬁ hiding Sntgs for

cond 1 onB S anlRey TRRRRR drdubind el es BRRL wle®h PR bR ot on

. 0f30l SS- cospadptianglinkaby protbs OF dridgainpleas glmmhaﬁlaﬁom tsh1 Iintfendtnmelrltnl@n(z egsul ts
in an increase in IFN-y levels, and results in anelloratlon of one or nore
synpt ons, hasttBibindiag $‘E9ﬁ) 8ichis@ nsptides Tsther KAmA oS digtgret berwvention or

sl ow ng of progression (e.g., reduction or elimnation of additional

| esi ons or synptons) of the di sorder which responds to I FN-y. The net hods
of the invention may be practiced in cagbination with other therapies which
make up the standard of care for the disorder, such as adm nistration of
anti inflammatory agents such as system c corticosteroid therapy (e.g.,
cortisone) in IPF. 20 In certain enbodi nents, the invention provides

met hods of increasing IFN-a in an individual, particularly in an individual
in need of increased IFN-a | evels, by adm nistering an effective anmount of
an. I SS—cont a| n| ng poI ynucl eot| de to the | nd| Vi dual such that I FI\I—a I evel S

S Y - S o o " S



i mmunonodul at ory pol ynucl eoti des effective for inducing |IFN-a production
conprise one or nore TCG and/or T, 5-bronocytosine, G sequences) in

addi tion S, particularly at the 5 end of the IS ri bed
her ei n. 'I)&gog)ggzl“%nlsonal TCE's) and/or T, 5bronopcytosine, GFET@%‘%%%‘

i medi ately 5 and adjacent to the 1SS or may be 5 to the ISS 30 with one
or nore bases separati the T andl.or T, 5-bronocyrtosine, Gfromthe
ISS. In sone eﬁB@Wﬁr"g?leﬁ H“é)’gg@i(g?%ﬁ%ﬂy stebizgH o orthey exXubjt apBtYivesi ne, G
sequencesiyciciodfalf-IMOoRE! O iRRP20RGTL KShbilh SR heek i Lo on of
aTor a TCC: olro aaT,1 5- bronocyt o[gi%%g to t‘?%e 5 end @IEQQPF%Q%%HQIS%E
enbodi memreferdbdy eornpposeddtia syrolmaic sTEE drainlof definedomuydstttinelheGgsneuidnce i s

created t he additi on .of. T or C a T, 5-br tosine to the 5 end
of rhe’ | Save AimSteirr Buiin helattn s Ay S0 Sadboud 1-HoBOG, prateyably iy of the
. 5- Br omoCyfoNsvit rafpes SR AVERCDOUS hibouk 860,800; FRm FXRIRDE o Mout SHRIORITRRM at ory

pol ynucl eoti des particularly effective for inducing I FN-a production

i ncl ude, 4bgut 200etorabout] S0:A00dr kess, S®HQ@s(30,000). Bxaniples dfo/alesdy pRdformi1, 18, 35,

12, 13, 2 nd 36. mnistration of , | SS-containin | ynucl ept i i

accor dancuo GRS P @O AN OF B ol plRITRERAAEh oY BBePIR: EReal PErE) <.

and r esul frefetdbl pHRlihg©4 AlolcR0lap iveRREo PALOTPIE BWBBEIEDBO0), PbRODLIVFAL, i8R vafy one

or nore symptons, and/or prevention or Sl ow ng of progression (e.g.,

reduct i onaleshobipolviryipsreligpna diehiasmiglacidasd Shiysine (syamatiowt $:20f Otlee di sor der
hch res T hods_of, t.he invention may be practiced in

\(,:\Agpbi nati@ﬁl@\%ﬁ?iﬁg{lﬁl&e&g‘fHseerlagaﬁ%{s’u%%rﬁIﬁg‘ke up the standard of care for the

di sorder, suchOwmsr pldiform siotedhiesBuitiblelfor astt withih tid) prag@aninvehtidn ark bRl

i nfections. Alailo cf)r ovided are nethods of reducing levels, particularly
serum | evargicady-degped. fonpolyesrisi valeary Ritpry molechlps disslosedin UiSspitertr by
adm ni st et n | | - .12 I jde to
The. 1 ndi vyt | e RSB ey e
adni ni st efoedscavitine tieeprgsent inveltout araderigtingd 2 2'-ahytemidséxydithyarhine20 ant i gen,

sych as a er gen. ductfion in IgE results in an anelioration of one or
rrgge synp@(]ﬁ#‘}ﬁn tHEth_P' E‘?gtylcﬁ?@g‘%ﬁi sorder. Such synptons include allergy
synpt oms such AgdifiMdDistitabie %‘P&Jc}?{ feefolihrhleculldy iHEGAE BECHe ENEhkbY it Y O

al lergens, a reduction in the s toms of allergy i'n an individual with
al | er gi estetreaminobendenst heptaanmnglsiasyiclogexsfin datraaniinomgintaergmohd et, 8, Atcor di ngl y,

the inventjon_al rovid t hod f, treatin n, gllergic caondition in an
251 nal vi gareO e BRI TR e | e oA PR Ronge B Bor g1 o

condi tion i ncl mgenadntiesshRifongs 4rbehadoBY sRARAY cRBIcH! SyatheayedchRighele With a
particul ar_amount or dose of antigen. Wth any additional antigen

adfli ni st r2EG sist baderiyatizadiandmage sauliyalentt whish 1sasspmplished aging siandardai n t he
same, ca 0 e j ' i: mt [ .Z:at 1.on

Chor apy) i aERe Sahe SRR Rae Kioh g WRALLS i SRS LA A

i nvent i onigpraw adelmbleibhmasciolly.st i nul ati ng CTL production in an individual,
particularly in an indiyid in need of increased nunber d/or, activity
of CTLs, conpr&%’Wﬁf“&B ﬁ‘?gﬁai:?‘}dr?@mgﬁ‘ E’fzflgéttrf]‘?wnalr?ﬁ@ﬁtmad’fb%{‘%f%@é imgny WO
(12/ (1S211H - i pi ' Lindh vl dual
Such t hat O B e riceiy /oL aRE LR B Atk e € etk b "
pr26duct i oo the entigeosed ASY platfoun snd platfermviniotdvulpe Mdatfuiring and Efommll amig&TC,

tivity. Such disorders.includ t not limted t d
"t ace! | B PAY S RRE e RS LPIoBR ceupt e A0BHY 1o MG TSGR uc eot  de
i n accor dagfdardMynthetid ehdnfiy@p tdcRilqh@s Wikleing ProdPs inayb@g&fqdita Slbepigieel s, and

results in anelioration of one or nore synptons, Stabilization of one or
nmor e synpandigens aaddpd usipg eitheristapdardisokid phdse gyshetisrtegmiqiss onrecembinant educt i on

-or elimnation of dit.ional lesions or s t ons f the disarder i ch
r esponds %%Wg‘alé? ?QW?'??M %?r%%gs g}aytr%cgn%%gtht{qr%ﬁgpﬂ% I@h%ﬁ?nm & nent s
dggcri bedohehet DlinkedcdhdGchlPeMddd ate khéWh NOthk @%- cont ai ni ng pol ynucl eot i des

“in the formof imunonodul atory pol ynucl eotide/mcrocarrier conplex (wth
or without antpAy¥hexagpleipplypeptidgs corsain aming aidsige ehain maikiies sowshining

adm ni strat | ' ' i, @b j | gen. will be
2 ot " hLRAR) ol 4 BY Y8007 BB Wbl A, 900 SR i 11 1
practiced in conbination with other thggapies for the particular indication
for which the 15 I SS-contai ni ng pol ynucl eotide is adm ni stered. For

exanple, 1SS therapy may be



adm nistered in conjunction with anti-malarial drugs such as chl oroqui ne
for malaria patients, in conjunction with |eishmanicidal drugs such as

pent am di d al l opurinol for |eishmaniasis patients, [ypction
with anti %y@@bg@?eri al drugs such as isoniazid, rifanpin Pang%sgggég?ﬂanbut ol

in tuberculosis patients, or in conjunction with allergen 20
desensitizatjon therapy for atopic (allergy), pati entg As descri bed herein,

adnmi ni st reAUPERE tre notpeptida 'qiths PAtRN-y Rediqussthal bavesh funclinea! ceimpmaye

adm ni str@at )} r: o QU i [ i g i €.,

an agent  Sry R 8L HRElRep R PURREN PR AdRHRICIRY SRR ResPIRAbE, Bich Prine

syst en) imsidueh may bdincorpotatdd by sodid thase synthekis teehnigd¢sunrantntamaht ant i bodi es

" (including, but not limted to, 25 antibody fragnents an r derivatives
and mnoc@%ﬂ“ﬁ%‘?%%%&?ﬁ_aﬁ‘é&l N 4 F@Fp%%ﬁ%@?%@,@g&%{gp% ). Exanpl es

- Of sther apgiiyidhigBhhDACEShIRRL HAECHIMSF(oH HOMe hiftigkh: £ORORyFREY Rithtb& . .
anti-tunor antibodies). Admnistration of such additional I mminot herapeutic

agent s apgphinessulthydtyl andier alé¢hydel grogips oajy Ibe dndogpozated tharein BBcomientomil ng

pol ynucl e‘g{i d Mgy, al so be adm nistered in cgn' uncti&gn Wi th an O’P{Ohadj uvant .

Adni ni st r ATBHYof Oéﬁnsi%‘th’gj’éH“W ARG ERS AY DR IPCREOIRIEhYY FeageD didhe

potenti atyadized siat HiHRyIHSHAMHR inQhd Hi@sdat bﬂﬁi&]ilﬁfﬂ@ff&d&ﬁﬁmh?d’fme[ esult in an

enhanced i nmune response conpared to that which results froma conposition

conpr i si nyplfhmdrylssganhelingeduesdibydrantion ofoysteapgin@dihydwehloridptotiowsdby S| | 82
Adjuvant s - kN ) ar nd, i nclude, [ of limted to,

o101 e leBh g dndepE el Rhlhg e wRUE R Bl o)

| i posomesgeneehted followaigtpetib@se okidatiori InG ddmitlarfashidn, Mhd platféren mpREYIsydyene,
starch, pol yphosphazene and pol yl acti de/ pol ygl ycosi des. Ot her suitable

adj uvant salgd g%dqu@r%ietp cptfgingfunctinpal gropps i ci%@-? nQypirgad \ROBEHET 2PPIORIASE ) |
squal ene f.o% FF'I%% { SAF-1), nuranyl peptide, saponin derivatives,

nmycobact eri um ce bal | prepar ati ons, nonophosphoryl lipid A nycolic acid
derivatives, nHpdophiticbinkerk of ograblnengthsiadeastfahfos cor@ectingSScindlaetigert oxi N B

suhuni t, pol.yphosphazeng .and derivatjves, angd i nmunostinul ati conpl exes
1300w AR PRSolaES Sulibi: M ipends Ret T ieumemor polyBsE;of KIe

344: 873- 84i3¢olasSu¥lihkedSincludPlidk e 58@ tRdidmyant s and others described herein.
10 For veteéerinary use and for production of antibodies in qni mal s,

mi t ogeni cREYFPoGBOHCHRCHy@((H)sCadR Iwherein(iro 04200.0m7 boe2,&d Hieeanpl et )

b d. Administrati t the, i. Th
PS8 cont s pravR shutsand KA PR SR O sl grchar TIORRLY RGBSR (ot her
15 phar mag@etd £8hseMith QbnidtTHA e 4RIl SdtBfiinj ATRBORhG 2b Yy clRgENt S,  as

descri bed herein, and can be conmbined with a physiol ogically acceptable
edbher t hkaleaseyk matpiamide,gin. Yipa thincthen to@rferond melecule whish coplapps shemons) . The

| SS- cont aj nj.ng:.pal i f i rej
rccor di ngh P Vil LUELAR AT pEaBextle IR PESAERAS B0 dfBlnens
conj unct i b, tRe thibétherahh &¢ formed fvitlelapeut i ¢ agents i ncl udi ng, but not
limted to, cyjokine, adjuvants apd antibodies. As with all i nogeni c
conposi ti ons, Frrnbadnsh Hg\v@ah Py 55 FkATGED AU Bl hHe R HER P

adm ni st r gih oAtk i < Gant al.rm i ation
can vary ﬁéasg dogﬁniﬁsﬁg%’éﬁﬂig a,Cé a?gt% 92%%}{(5{}?{}%%13??{?%%&%1&; a% ée)gl%%f ot her
f &5 or s ewnaheparticte) 2mdo mathsitther adinprganicer arganicleact. dixantpdesod seadnsi der ed
include the ant.igenicity of antigen  if adm nistered,. whet her or not the

| S5 cont aPHPRGSEE e AEERK T do AP TY SRS BEoiF R PO AR
attached ppiaPpoRFhdHLaHidn ofdBkyI¥RNYadFPaRS dh@ nAMaRiclcd Mdde 89 the RINRerPfation

adm ni stration and the nunber of inmunizing doses to be administered. Such
factors aekmgthplidene malératearAdditiehal surfasess Whigh amlS8 andeangigen mapbe t hose i n

“the art to ke.suc Q determ.nat.ion i thout undue experimentation. A
Ui tabl o G508 i PRGN G BTy Hist e HREHE B RTERARICT | e
_response ffoplatessOthatleRhplRs 6f carfid¥partadIel H€ pidvided heretien an i mune response
to an antigen is desired, a suitable dosage range is one 61
Adsorption of polynucleotides and polypeptides to a surface for the purpose of

delivery of the adsorbed molecules to cells is well known in the art. See, for example,
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WO U2/ US2UU2 PCT/ USU1/s11821 that provides the desired nodul ati on of i nmune
response to the antigen. Cenerally, dosage is determ ned by the anount of

| SS- cont aj N M- ynucl eoti de admi nistered to the patient, L an the
overal | qt‘?n@?’tagm(&)f | SS- cont ai ni ng conposition adm nister g&ﬁ@@f’(ﬁ%pdosage
ranges of the ISS-containing polynucl eotide, given in amounts of

| SS-contajning S paol ynucl eotide delivered, npy be for exanple, from about
any of thEOF&RS mﬁﬁb%@ e BoyoThergPDeeg Cﬁﬁe"{r*g’shgonﬁgg’@?gﬁaémr@c@ 200 ~g/ kg,

1 t0 100 ugklp, 501591309, llsker BAO( 1990 RPN 70RES .1 6409.149: SR PEbkGy The
absol ut e grmﬁtn g?ve’n to e’ac‘ﬂ'(S at ieent(?gp):ncfg on phar macol ogi ca‘?gp\r oaerti es
such as betahyHiS. bichi §,460,83 edtrafecably, ahemaredal wmpeisolg theladsoitent arfaonis 10 The

~effective _anoun nd t hod af injstration of the particul ar

S5 cont PRIy B ot an B arAen BRERER VFYeEEBEAGR AN Vi dual
. pati ent,  gRalehefhidratishs, iRE4iAL idnYP&dPSr HURMhESE intbhergiage of the disease
and other factors evident to one skilled in the art. The routes) of

admi ni st r at i onlnugseénal, charaetepsiics o€ cdraersapgh ascanppatticles seghpasrsarface chagee  of
skill in the art. R utis @f ad@%str tion '!i,nclude but ar e not limted to
topi cal , BEHFAEFZE 187 FRLieuleE MRt depedIRRR SO LM er R A I Oy PRI |

gast r oi nt @sicbtedtion and tH&agﬁékeHM%@eﬂﬂ?éers?dlﬂinPlthéTpd]%}inizdtiﬁﬁ pbstie Y Douglas et
transbronchi al and transal veolar. A suitable dosage range is one that
provi des aluflPP) dive spdsrecfivamien paigictes mpodetmashifieds lertexamplea with gsueface
cqncentr at | f 1 3 b I | eyel s. a | ute
a%}unt gi %/Aeaﬁﬂg’gogggﬁ%ég{lll?ag’ﬁ?%dsgf%ﬁ) SO?%ee%ﬁaa%dn@(rzgﬁg%f]bg%”%rr é’%‘g‘r%{ﬁsg"z Such as
bi oavai | afdsbiteyl 1SS hfdseditigen Afag bamokthed bRedivith Otlre sib3tadtdsatlhernddifidn of
described herein, APCs and tissues with high caoncentration of APCs are

pr ef er r edsuchoghsr sulistancesyaay, £ qxample, RTalenasbe Yalfrdifeek thejparticlgs gnce

dri i st . PN . . . /
micoss, | whih Sy TR Q) DG B8y KPLT BT Aes 8 SRR LT BELPURTE! O
pr ef er r edas &scrited hpredsent i nvention provi des | SS-containi ng pol ynucl eoti de

formul ations suitable for topical appligcatiqn including,, byt not limted
td) physi ol ogi amcwssfékléepiuaf%?@ P muﬁﬁirgfsﬁcﬁnﬁtaﬁg&&wakmﬂ%gfﬁeﬂ PRteREcng

gel s. ToPa@s@hbag@ze:' KSHex@pRNUIS PaleAl 5,466,881 NanBiy&aliheesre prtMesh@nage
havi ng di spersed therein a delivery system by difect adm nistration of a
del i very dipsictens ofrit omionddss) e soaded wigha sudanednergymdiifyingalagetehatgpromotes

admi ni stra(#ipon. de¥i ce directed at. a, 30 site of interest. Creans, rinses,

gel s or oRYTOFRNIPST RANPFRYdas. Pebmuelgotides Aue/Ar other Rhgppacelfical A8 dhucl eot i de

are suitableibefindss. Iﬁ’a?eﬁt@g@%blpfo%fﬁfgﬂé, ordpaide fid ddate@viaDE Mirface Bt VO
(12/1)s211(12 PCT/ ~SUl/ at 1821 Preferred routes of dermal admnistration are

t RBse whi premmtes adecrption efansiligonudeasiderand i wubrenggenthessetederitisancangigen ansder mal
transm ssion, {a& ger mal e:dm't?li AN agtipoln ig_ndt.subcutt arnegu(fn inj eﬁg:r&ilon.r O these
means, epPERPABY™ AR Bt 8t BRSOt SEAF R BY Y e g r BT P CoRt it r at i ons
of APCs exdiesds@dbliny donplékes Bfhﬁ%%éﬁ@r'siieﬂ%ﬁ#ﬁlesﬁ&ﬁi?ﬂ%%le o@&%ﬂo.at@tl on is

acconpl i shed by application of a cream rinse, gel, ete. capable o
al | owi ng thatcarSndomgrdayer nfISSoandrancdusstlaygeof antigemet rat e t he skin and enter

the bl ood st Co it itable for t l,al admini strati
ol ude. but - aREbE P bR A hAR el AR R B B fneBroB 5 ensi ons,
oidss, cr e@l@lc?&%a@ylﬂtcﬁﬁmlféyla%bhﬁsilaﬂais c8f bé Yol Metilal iflatidifyd dghess pesdad ed

into a protective carrier such as a transdernal device 10 (so-called

"pat ch") . bEs arsesf gniogis podpnerizatien nBepedingrasithe pelymerigationisendigonsel thef or

i nst ance, _|J LCl AR..S.: . 1. SSi on,
i ont ophor%'lrsl{ﬂéb%}gdgpgéﬁ??% g%ﬁéggﬁﬁ}i‘&%ﬂ%? 2%@6‘%5 |Oc ’?agﬁgﬁggggﬁbt}%é @;ﬁ%ee
acconpl i shapusicleg sgeifitesuefasd tharavtelstiedard widh speeficwhifade dhatdey €Doghas ot
product continuously thrlgggh unbroken skin for periods of several days or

more. Usealof! 98%). thigr sxaraplnadlicanvcdenfidepmay bpadwrpeddo pelyisohvtybiond of

maceut ] Jobd ' t-1 vel rat i mts
e T L L
tetraphenylphosphonium chloride or quaternary ammonium salts, such as cetyltrimethyl

ammonium bromide. Oligonucleotide adsorption on these nanoparticles appears to be
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cont enpor aneous use of an absorption pronoter. An exenplary patch product
for use in this nmethod is the LECTRO PATCH trademar ked product of GCeneral
Medi cal CuERaR¥,@85 Los Angel es, CA. This product 20 el ect li,etiljl&g{/.ld%z]

mai ntai ns reservolr electrodes at neutral pH and can be adaptéd 1o provide
dosages of differing concentrations, to dose continuously and/or

peri odi cal I%étpPrepar ation and use of the patch should be perforned

accor di ngneHaied 8y fformetiqi o S hetween; egrt Y reY Fhgrecd\phosphassrowrsaiyhe he
LECTRO P : - i ' j [ this
rof er ence iyt ik shd S BRRIMELARAS. SEE BIGARDE, BAGHRELE! (0B

t r ansder nBiockiran8iD&% D ) Chacamyfat ay (E9dY Phbitm. eon! Ic1 376} 13781 €havanpksd. a

" suitable od. Mtragotri et _al. (.1995) Science 269: 850-853. Application
of Iowfrggégr{%y’r{ﬂl F?sag'(?ﬁil‘émgr ga_[y@f:mdégn{a_g@gmbeladm% ‘é’! | ows the general
cogtrol | eablgaﬁgymvﬁné%@a{e%pa&ﬁﬁélbg STe‘Ef‘R)?%kérhﬁl@?DoﬁéTl&s:ét"Ql.,”E)8lt7f‘9§1“r‘oé21%rQt' gh

nol ecul ar weli ermal adm nistration essentially invol ves
mechani cadll (988) Rdpertescd: T37-78%i tating 30 the outernost layer of the

epi derm s suff%\m Entl éo pr(%voke an i nmune response 4o the irrptant.
Speci 1 cal 1y, APRRFAoen SHTRGF B iGIoe AR Y BoPolVPPHEAONBES t o't he
site of imEhiBddneMnalérate. AP ekddpRIBULcrINel/iNVBOMSREdA AL, VoY YRIpALYs

mechani cal irritant neans enpl Oé)s a multiplicity of very narrow di aneter,

short ti nasdsoshiad ehpadumdteylidercimalnate2; k.2t ranppastigies pppgatoatotsearitiallypCs t o t he

P ox ampfEs el e ABES SR b Bosd ket aPldo 86 bt cur

Merieux of Lyon, France contains a 5 device suitable for introduction of

i mmunonodul at ory pol ynucl eoti de-cont ai ni ng conpositions. The device (which
is di stributed&ﬂm_fﬂps&ﬁbl €y Connaught Laboratories, Inc. of Swiftwater,

0

PA) consists 8 ' ' ' . I r at one end and
a tine disk at?lfstsﬂceo%a?ﬁéé ﬁO&ﬁ@Iﬁtﬁgﬁ’?g\ébgg%g%rﬁ%%Hggﬁlﬁ?{#g?fci ty of narrow
di amet er immesonaddutatdr§ poBmgélbotvde/mitrovatrier (IMP/MC)Y @ngilexel.e Aotdrédinghs thel ayer

of epidermal cells. Each of the tines i S’HBS/EQ VACC kit is coated with
olld t uber RUENPN RIQViHEISOPIPOSIHARS SUMRIISIEVIEY FOMBlEHtSe | s coated wi th o

phar maceut i cal y@ it | 1 G| i r: tion.
oo of the devatrefor uhuth dITBRIHIN RSt BRACIAE 1200k 860 LATTMR, |

i nstruct i meg doRrhetle teswhiah abb\@ 506301 |68 iDEi0€] Ypedferabiyedsahantbout BEBumiih 6ize can
al so be used in 15 this enbodi nent are those which are currently used to
per f or m addeargipselabledn pugeovaierr Migracapicss vis i theHnyantion pgarefgrably

R TR PG PSR
20 commonly solid phase, such as “beads” or other particles, although liquid phase
microcarriers such as oil in water emulsions comprising a biodegradable polymers or oils
are also contemplated. A wide variety of biodegradable and nonbiodegradable materials
acceptable for use as microcarriers are known in the art.
Microcarriers for use in the compositions or methods of the invention are generally
25 less than about 10 pm in size (e.g., have an average diameter of less than about 10 pum, or at
least about 97% of the particles pass through a 10 pm screen filter), and include
nanocarriers (i.e., carriers of less than about 1 um size). Preferably, microcarriers are
selected having sizes within an upper limit of about 9, 7, 5, 2, or 1 um or 900, 800, 700,
600, 500, 400, 300, 250, 200, or 100 nm and an independently selected lower limit of about
30 4,2, or 1 pm or about 800, 600, 500, 400, 300, 250, 200, 150, 100, 50, 25, or 10 nm,

where the lower limit is less than the upper limit. In some embodiments, the microcarriers
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t hus provoking a sufficient i mune response to attract APCs to the area. An
exanple is a keratinolytic agent, such as the salicylic acid used in the
comer ci gl, vajl abl e topical 20 depilatory crene sold b Mfé

Cor por at f\gh%aﬁﬁzglrdthe trademark HAIR Thi s approach can a?!(sjo bgﬁﬁgzeld to
achieve epithelial adm nistration in the nucosa. The chemical irritant can

al so be applied in conjunction with the mechanical irritant (as, for
exanpl e, WGladIzsd @boytfl-G-hé HumnabowiaAct 2t of phelitliet-& 64ims olncesaesprofiermd t he

chemcal jrritant)..The |SScontainin l,yn t n be sus ded in a
carr or b BRA g RbarbRR AR LA P ) B G 4o el Be NP 27 B
_ therew t hyo Batiefs ahhbsiAutes, Mbueddif, absatioiml Msduwds Bhltabdhe Ham, | i m ted
to electrical (iontophoresis) or direct injection such as direct i|njection
into a ceatioual.8yemabsut 2.6@m, abdut A\ eymows about @riams AMhar the mdrocgreernstaoneal |
_intradermal, or, subc?ﬂt ageous jnjection. Formul ati ogs of | SS—con‘E\ai ni_ng
poPynuc| eBAOAUTIE Prafarked eIbofuncaty BFI4AC BAOCRArSES QftabaY ar'e abertglRemaPy
f ormul at eg, e{bButL@ﬁ t8budo HebLeEbdRbod Rinect i on and may further conprise pH
buffers, salts bul king agents, preservatives, and other pharnmaceutically
accept abl e excBgidpitase biodegradabirduicatcarnerpolay be clanofactieed foom pardeptadalzie

i njection be fornmulated 64. = V1-' O 02 S21102 PCT/ 11 SO1/50821 .in
ey e ouP Y ERET e SR el 18t 1o able R et ALchts PRIABORGRG e and
phosphat ephiyifdl wlohd Iaéigj, A& c & yrh s %i@.&lm_ai%gtbmtaogbﬂhﬁﬁ) itr_{b@éof,r&%&pasqﬁ?ck

adm ni stration include, but are not [i ed to, i'ngestion and rectal. The
i ¥ent i oncapebinete of paly(lastiataridhend Sdyetryiene gl yeg)ppolyotiedestorsisueh aui t abl e f or

gastrointestinal, adm nj stration iRclyudi but. nQte,lim tedt _

har mmceubT arryp oS S Bk o b P RSB (PRI on anc
Supposi t opsl9snHyaridésaatinhs Fslanhyalride) p&lPmeADavdd dn RRIIREIPAYERPhilie one of
skill in the art, pills or suppositories will further conprise

phar naceufiopgmEs sa@b@wb@n@a%&no&b@phw&q igédess ek Bs pelyandydudaieolympie for t he
conposi tiQn, - r.yn | I nistration i d .
accom i spod B SSRBRARHAER sa AR TR ke BB B L L M KR

I ntsr anasacid by ankisbonddthadugh itk dniiabsaimisd nitrogea)firk as glyeink py slahinen i ncl udes
formul ati ons of Ig%-containing pol ynucl epti de sujtable for adm nistration

by i nhal aPPRERPIYAEAwERFE, PobiRhoRbRZerieRcpRayially ol (hesphargagse v rrontan
forniing ﬁgcfr Qs Sedtivilster ﬁzu??\%?dh cfaﬁ’%@%fzé’ﬂe?ﬁd'atﬁﬁwgfe _o!}}ﬁ?\‘%r%tablaﬁne
syst ul ration by i rfha

del i very ns. Devices able for admnis atron of |ISS
f or mul at i tmeughrgeherdeon bildartznxglina¢id Igravips €8thicht el 8l.,41 96) BértechnobBivenger s,

nebul i zer 2 dr wder inhal ation deli.very devices. As is well known in
the art, i%?%&r@%@?’?y% nef ?Fsp%ggaﬁgf’a?‘gtcﬂély?&?t es of adninistration
degcri bed her ejpnyid@Raridt§ bEAShbRdHE RIAELIO mafdabs Ritable Forf RAduBWnRthgcOMPONENt s:  a
sterile diluent such as water for injection, saline solution, fixed oils,

pO: yet Pyl BYIOGANier8 e, alfgal knoam; h@!udﬁg@ W@hé’ﬂtjﬂeghzé@POIthYEgDT}e}OlWItﬂrl:%fi c
sol vents; _an | n o S . a [
par abens; P@Xﬁ“i‘?ﬁ%?&%’g %’E’gﬁ“%‘fg’ﬁ“@ P%}Ccoqgglé%‘{agp Qtéco gtg%glf)'i gﬁ?é{gt e?/ chel ating

agent s sughbedimehis ekeadslpald] Iaek eindar eeigheticitdads. Inweft@ihntbodimess, dret at es,
citrates or phosphates and agents for the adjustnent of tonicity such as
sodi um chiW§rPeRsTigrs magsherpade of gfirgtanaterial g w3 MAGNGHG HatgEalyencgpsubiedwithg ych

asyshydroc I I i droxi de. The parenteral preparation can be
4 ALQIhE nfifdr Pé'dg,?égﬁéég)()r}kﬁéﬁ

encl osed I n anpoul es, e ’syringes or 25 multiple dose vials made of
gl ass or pl ast Balid phase microspheres are prepared using techniques known in the art. For

example, they can be prepared by emulsion-solvent extraction/evaporation technique.
Generally, in this technique, biodegradable polymers such as polyanhydrates, poly(alkyl-o.-
cyanoacrylates) and poly(a-hydroxy esters), for example, poly(lactic acid), poly(glycolic
30 acid), poly(D,L-lactic-co-glycolic acid) and poly(caprolactone), are dissolved in a suitable
organic solvent, such as methylene chloride, to constitute the dispersed phase (DP) of

emulsion. DP is emulsified by high-speed homogenization into excess volume of aqueous
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As is well known in the art, pharmaceutical conpositions suitable for

i njectable use include sterile aqueous sol utions (where water soluble) or
di sper si ofg @dnd P terile powders for the extenporaneous prgpa lg% f
sterile |njecta% e solutions or dispersion. For intravenous adm nistration,
suitable carriers |nclude physi ol ogi cal saline, bacteriostatic 30 water,

Crenophor ELTM BASF ppan te buffered sal|ne BS).
In all caS¥yinue t %Hmﬁéélawb")éo %?‘fr aépa&ﬁ(fors%mp lyf"l“édatl.ucopé t he
ext ent th@i\/&)a&Yp(ﬁ \ﬁhﬁﬁ%@hhbﬂé/(P@?)SBﬁrfadt&nﬁrﬁ‘@?'@tobé?ms&thm MRSST off he
condi tions of manufacture and storage 6 WO U2/ US211(12 PCT/ USU1180821
and nust Biscipieendsuitabl prgachenulsion dcmﬂctarﬁhn@tgmng wdvendis thén exitractod irgatties s
" such as bagteria and fungi. The, carrie sol ve or ..di spersi on
e um contanheneea ool Y Yanserias by A ne TeipaB e SR ThegPlidiamp o

. gl ycerol, mwr@whae@argltmcyeparat@db icamttiL by 6f Y86 aal igied, forddniphe bl i ke) ,
and swtabl e mxtures thereof. e proper fluidity can be maintained, for
exanpl e, thlﬂiéawfépplépa@éapfwcgmcbﬁ ar SaEig#HtnC. by the mai ntenance of
the required p L Cl of I‘SI

surfactants. P?ﬁ Sécr?tcﬁleﬁnga? fgaﬁaét@r?s[tﬁ?;%uch as ngeag Q% dl?t gu éln aélg ng‘%l eve d by

various aéﬂdr%tﬁ@ﬁdﬂed&hlcﬁﬁﬁhe?ﬁéﬁmﬁyd&gdéter@gﬁéﬁ sslzef ﬂfara&mﬁﬁl:ﬂre ﬂaemlme@ for
chl or obut ano phenol ,  ascorbic acid, thinmerosal, and the like. It may be

pr ef er abl @wtnap el dya@nl@tﬁhéﬁﬁaéera@%m%nlqwo%ndéh%\%faée chargapas dgemyiasdianol s
Sugh as 1916 Btﬂgg zetaS;?’Jtprhfa?l sodium chloride in the conposition.
o

Prol onged a tion e injectable conpositions can be brought about by
i ncl udi ng in thiguabpipesmidrocaraers agbunde ligosahesd aliayiss, abisdropitisand other ligiganpl e,

al um num non rate an el atin. is ovvnln_he art, sterile
i nj ect abl %r%lgﬁe&e dagicles yvhy 1&?‘%‘38‘?‘1&?2? BQF&@?@HCFP@ YARGTH T @lﬁfe lageitdin conpounds)
in the regybéfmheaR0MRbiddRgAR AP 519&@} RtSut &N n mhreper;kéo&m@m rth@l

id
conbi nati on of |ngred| ents enunerated above, as required ql[l)l
f i |tered phaseinlitroaariiers.arCeindeghdaple culespdresndnsorao‘éa pnodwa@dbldxyl such as

orporating the acti terile vehi.cl.e

LA LPel ihfiat 07 2 Seeiatle S8 "BRE Pieiri i G micriifas o Chpikes PilbEL " °

enuner at egh aiPoy-Svater BmiulieorC aaefeiblys bAlihlveat @ RNHRISnslBEd hhRiREQRMrat | on of
sterile injectable solutions, the preferred nmethods of preparation are

vacuum dr Wm@flsﬁrmomraﬁﬁ@éﬁébsélt%ﬁhﬁg’fu%&&:ﬂﬂusﬂﬁ@ft ds a povvder of the active
i ngredient plu R revi ous
sterile-fil terg\é@}%ﬁjﬁgﬁ nex?{:er ot ﬁlgll" %%P(ggo or H‘I <\ievoery YOS ¢ Lefn be

used to nu@UMER B nohencapsuldiel inebPMBearr] prefetadly cdniprisexaitiiple mdl@Gldsiofer s and
CTL activities were identical when an influenza virus vector was

adtfl ni st eH\éJB bprad forfach micreeATsT dp cepAiembadimegine mixme ofcliffeent INBRewsr , t he
25 ~ rrusc r

Foute i ofGEd RERE AR LR BHER S LR fery g5 BindGo bife FBRRRE TS, 6125
Thus, onethsbdzce@k |Tri1etbbad hctvveexaﬁletIMdbaraid\A@nnagbe afvaiht ghiondiokdlenieses in

i Munogeni elici ferent rout mn t he

i m’runormdﬂ’lllﬁ’%}‘gléeﬁ%? %’o&%‘é‘s‘%‘?e qrhdh ﬁ\i% %Fﬁ’i',oélﬁﬁ?‘g ‘peg‘ﬁ%“zed and

above- W”ﬁﬂe%ﬁ*ﬂ%oﬁiﬂﬂﬂ?@ﬂh&'nﬂ@r%c@rﬂ@r ey B@ﬁ'éle&éd AHArh&iifi @ !o%c&ﬁlﬁoﬂﬁ%@ﬂfe to 30
describe but not limt the nethods of adm nistering the fornulations of

| S5 cont ailesingg tmlofrbu@hl@tiasméisfomﬁw}‘l‘éﬁ gompheX formatiie et hods of pr oduci ng

the various COoRYAe tlyobondecrI ﬁk/IP/MC complexes may be linked using any covalent

crosslinking technology known in the art. Typically, the IMP portion will be modified,
either to incorporate an additional moiety (e.g., a free amine, carboxyl or sulfhydry! group)
or incorporate modified (e.g., phosphorothioate) nucleotide bases to provide a site at which
30 the IMP portion may be linked to the microcarrier. The link between the IMP and MC
portions of the complex can be made at the 3’ or 5’ end of the IMP, or at a suitably

modified base at an internal position in the IMP. The microcarrier is generally also
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devices are wthin the ability of one skilled in the art and are not
described in detail here. 66 WO 02/ (1S2(1(12 PCT/USU 1 /sU821 Anal ysis
(bot h qualyig @ljs¥@; and quantitative) of the inmune responsgdiqshosssan be by
any nmethod known 1n the art, including, but not limted to, measuring

anti gen-specific antibody production (including neasuring specific antibody

T ool s CRRUiER S MEpreREmoRPETlie oA B St Pk SRR R e o
I'L-2, | L- finclidmaPgroups aGn@ly lpkesdrt NHE Rlicrb@rB@sBaPhlsdibs hﬁlgieéa.e;Thg/'HMbﬂqé for

measuring specifrc antibody responses include enzyne-|inked i mrunosorbent
assay ( ELis$mymesray inewbaiiog thedVRwith a mikeocanrier undsa sonditienstwhith permiethe  of

ifi fl t h .as, CD4+ T cgl | b hi eved
ol o (BRTer b SVBIRER e 1S o Thcioeods by I Bt BBt ot o and
. CTI5 assaysn &#ivaee nfiefotareeebrdRisif) anl REVABE foddy deFhrwillefdri R cBadefiboad - (

1994) Proc, Natl. Acad. Sci. USA 91:9519-9523 and Cho et al. (2000).
Cyt oki ne vERe MR | ons can be neasured, for exanpl e, by ELI SA. These and

ot her assays t N n t . nogen. are wel | known
in the art. Seg,ﬁ%ég& %gﬁgg@ss}@gﬁl %e@uﬁ&%&e%g&l&o%&ﬁﬁ?rg%n? ?’ﬂ%{‘ﬁ& ogy (
1980) M strebdlinkerd réaative@ivith aghéno, cdbbkyl hé emeiydaylgréups. W viiliefe@badibnt.to @

Thl -type response is stipulated, i.e., elicited and/or enhanced. Wth

r ef er ence®fePiiskidl indheart thhselectippaf asrosginkingrgenyand qrosslinlang propsakwiltan be

d rm neg., i A J i r I mcells
A R R T AR g R

det er m necdnfigusyivobf the IMRIMi(C¢anppierof Tlxedrbsslinkarlnebe ditheehomobificistidasor | bed

herein and any..known in.the art. The. type of. cyt.oki ne roduced 20 in
response E%erf’é‘ﬁg“:ﬁ‘f’é%{t 3@&" QW%‘E[‘QC%O"%ECTQ‘% ‘6?“56{5&’ %‘?g’f?-’? eheXRls i mune
response By shii€ nfofdt} 8n tRSIMIS B lbl@'(%ig‘,1antalftfeh5'§£ Epogs]-ilﬂkér'ﬁlyyps? fegggd” cytokine

production refers to the neasurabl eI ncreased production of cytokines

associ at ecbvalently infhh IMPpad Méwiere gl tied R and ME qngssaoee of maredtdenul at or

d. t duct.i f h.cyt oki in the ab i mul ati on.
Elanoi oo, SnintE) HeEiRyRRoR st RiAE Svereh it ) R s 1 o8 MG reato,
25 1L-2, {eg lmalefrivdy-NRgdrokPNudeininiid€ 8 s be ustd 2o EREiRlyamRd fe¥t oki nes”

refers to those associated wth a Th2-ty}§,_eC i mmune response, and include,
but are nstfhydrd paéhetlyIP and freq argine gpdhg MChgand@se prefarseditgiminiptize he

det er m nag|.QR: SS.act vl Lyl u I of ..t ] i_mary
col 151 ool bRa ofimRe ARkl Ak BpETende B G gl s

| ynmphocyt fist cresstinkingmeoiptyehahailiotodsmisrapt agesondrntdosElitkdhg oiedPoriSibe MMMt i ng a
Th] -type i ne response can al so be nmeasured jn a host treated with an

| 38 cont aWH;Eéhep??F PsURking MOFY BNy BESSERHARdhe BYCrasAige tQSPIREBHh i n t he
art incl ug {M : : ‘ i LDy : IL-4 or
'L 5 measiy e sePiodlang HTMFMG &miid) sy S8 BRI P o o
ant i gen- cimatibating avithor haterpeifiriciona crdsslining apent then falsiepthe IMR/BIG of |1 L-4 or

IL-5 i | SS t £d. host ti | | d t ti -prinmed,
or o1 meatuRIoE R Teuriod e P Rt S8 Ratst M aRERGQNFiess aabgRlE Bhor ase | h
| evel s of rehdtioh? THe-ckosSlidRehAY iddobpdrate aFpAREr amRRIAUR tBROkadiveshoiditsi gen

chal | enge; or detection of higher levels of IL-12, IL-18 and/or IFN 5 (a,
(25or'y) ihatwprqactve metiedintie eroggdinkermay eaidirastlyidinked.i gen- primed or, pri med

and chal | enged, eat g i ;N 1SS (3). "Thl-type bjased" antibody
production i ndlélno(ill(%%gf?}rr%%%%gmﬁ%gﬂ %’gq@? 5 r’%rﬂ&f%prése%%tnlfgsgpmt b%eat ed w t hout
| SS; and/ Qilfhiyddy ée. g epbdeided® By a 13’ kievlehsdified Bareiog tifké&p &stickdsslinigky @hdreasur ed
before and_ after ant]gen challenge; or detection of |ower (or even absent)
| evel s of MigEpGaFist. whde theimiciog@riehcmprisssiree aminsroupst Aaketershifincianalo to an
" antigen-pgli ' ed, I i.5hout 1SS, A
vari ety o)f:ljoﬁgléeerqgaeot%glra %ﬁéﬁ%}grﬁ‘gggyﬁgge i %gr%g%ln%ra%wfﬁg%c%%}% r{é% made by
. AROs and/ goup ymrpinﬁh%&-mctler),rsnm;)&(rjgaﬁctiyinﬁ&ﬂr@@h&gﬁeli;m&lmbﬁ@hylﬁyelehéﬁne-iln Vi t][o or
ex vivo usin t hods, descri be rein or an nown i.n the art. Sonme o
t hese det W‘Pﬁqﬂg? E&C%W%atméwﬁyt%a%w? cf‘i’?éi,‘\@? thedMIg/tonm hebcl ass of
anti gen- spgpiMic Complekbodi €s using methods described 15 herein or any known
in the art. The class and/or subclass of antigen-specific antibodies
produced in response to |ISS-containi ngspol ynucl eotide treatnment indicate a
Thl -type or a Th2-type biased i mmune response by the cells. As used herein,
the term"Thl-type biased” anti body production refers to the neasurable
i nci : eased production of antibodies associated with a Th 1-type



20 i mune response (i.e., Thl-associated antibodies). One or nore Thi

associ ated anti bodi es may be neasured. Exanples of such Th 1-type biased
anti bodi eg,o Akisse, but are not limted to, human 1g3@ an see,
e.g., Wd gdgt%"g'ﬁ? (1998) Scana'. J. Imunol. 47:575-58 | Wg%]sgg%rti no et
al. ( 1999) Ann. Allergy Asthma | munol. 83:160-164) and nurine Ig&a. In
contrast, "Th2-type biased antibodies" rﬁpfp?{&f(gio those associated with a 25
Th2- type i mundoR-edysbind dMPAVIG qompleyge mag be liaked hypeny pop-¢aaleppbindinger | g,

| g4 and/ g (; B 1 AbE 8t hodbDASic anek ' et al. (
1999)) an@ eﬁ%?iigﬂ’éﬁﬁggn% l%lgl%lfeor Igﬁgl‘%ﬁ@h%‘hgl- ?ypécgﬁaéﬁdﬁg@k%(g i nducti on
whi ch occhimgs,aanaer Baalstattafctiankyona sombinatom of twoSBnowe tefenem dgntpattyonsciseot i de

" produces enhanced cel lul ar i ne r.esponses, h 0 those perforned by
NK cel | s,lseymﬁﬁyxtbscwww a@éﬁlalgg PFRIS Rk die @E‘%a 'y cells. These

_ responses are pafeegbalchyalRNefr/LicBorh RExdd 3k t?f?ic%'lsf&ﬁﬁﬁlb%c%w t herapeutic

vacci nati on agai nst 68 WO 02/ US2U02 PCT/ USI I T/sUB21 viruses, fungi,

pr ot oz oanhysiaerwbices cldstrostaitd (@onig) iheragltionsd ps @ aerpbinamen tstehfide gathrowdh  as
tunors. In sone _enbodi nen a.,Th2, respon iS,su sed (r.educed)..

Sapor essi B SPrnE BBV ah UL o A oh R Bo R hoidd B M B R Piuct s on
in | evel spad tolfe hpopkilia h@treCofttRK bAAR BoncSargldl diclebtidesaIMPAMIC RompRISCt i on i n

the level's of Th2-associated antibodies, as well as IgE reduction and
r educt i onwhigh is¢1% on iy deopheltie seragtipng ¢ fsomghbe eomplex gengeally muise whdifination

i nyenti on_JTheni,gventio rovides, kits. | ertain.e dinents, ,the kits of
T v angh BB PRIkl o ISP 1o bl narall REDE WARPRRE PG B Eatly, By
| SS- cont aghe hp@ropRdbid HRiePisi tiscoafpad BRChdREhuNBE®Iid) and Behakirhisy SaMrirgrihher
conprise a sujtable set of instructions, gener ally witten instructions,
rel ating e indyadual dorpwher ghe comnositioniihinggdeb(egmué famdi ingagpalany of t he

nmet hods i o Wy! i i j i; nor e

syrpt oms S ALRE R IERR) Tl of gHHROTRAHL AR mo B HERAE e B

| FN-a | eveeérsls sach aneHolestead]] agl tarpehesS Tihg meatked ddfd thkdtigsthe Hedrpphobiembsiet stomay
packa

conprise | SS-contai pi ng pol ynucl eoti d inh_any convenient,

adg? opri athe I¥Ew ngﬂ .U%i@oﬁ?epéﬂ‘i%ltl@,cof“ 1gngRon %@g‘ﬁ At ety fliheeot i de i s
arv for . ’ N . oy

a dry formsaiHosl .ﬁ&eﬁfo Thfelrhsg.?oggg%b %g(;ag ﬁga{vd;em&owﬂ%?, coftvehledt sitlih e

resilient 'stopper Is rm , the 1 SS-containi ng
pol ynucl edMP deeferplybat eitherithy St aslispdndaht dape bhadslatiamgf axtoldsigiad mdietptigh t he

resilient s per.. Anpoul es. with non-resilje J enov.abl | osures (e.qg.,
Seal ed gl ARTPIRE sholeReral moigies ety @aeskid the suanl ot dns (M .oBer or 11 au o
fornul at | giseionhSPrefRed] Aabiitis (AR, Freahmple] dedardetsl. A99% LI AtmELIRRE
packages for use in _conbination with a specific device, such as an inhaler,

nafal adn¥i44-4k0) o Rreferebly emicsocgrriers for Ao IMP/ M eomgplexestlitked Ry devi ce such
as a mni o] i i - . S f - cont ai ni ng
pol ynucl ect ehoégnb-eurﬁ gﬁgy%% éllg&ugg&l XP g ?i}gl%l?%hatt%}satl{lgucgloagé)geqd)@%g|%§r)lg schedul e,
and r out ehwfrogtdbicrpobymert, adthohighr hytdaephilid madsals meddife tofindosporatthe cont ai ners
of |1SS-containing pol énucl eot | qe may b? unit doses, bulk packages (e.g.,
muf t i - dosBydserheRisdagictiss mynbe piilized gz well. Whenthe MGPArEsTdH R {IBESOMK Ahe Kit s
of the in [Fel; i Ly | i r I ackage

i nsert (eé.{tg:&fﬁ@(q)ki @‘ag’%%gjr%s é%rtco}M é{sﬁﬁgofhﬁﬁhttﬁgmﬁl?{}ﬁcqﬁﬁ?léﬁ@gﬁ”ﬁga P gadabl e

i @St ruct i mirsng thegMP andsthe M1 aftarpraparatioe df tre MCoragordtrito avsideptapsdaticat aff age
disk) ar eth%'ll%/ﬁ’ &%%E %’%eaﬂce prega%ation process.

Non-covalent IMP/MC complexes bound by electrostatic binding typically exploit
the highly negative charge of the polynucleotide backbone. Accordingly, microcarriers for
use in non-covalently bound IMP/MC complexes are generally positively charged

30 (cationic) at physiological pH (e.g., about pH 6.8-7.4). The microcarrier may intrinsically
possess a positive charge, but microcarriers made from compounds not normally possessing

a positive charge may be derivatized or otherwise modified to become positively charged
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W O (12/0a20(12 PCT/USQOL/ 50821 In sone enbodi nents, the kits further
conprise an antigen (or one or nore antigens), which my or may not be

packaged |, e me container (formulation) as the |ISS- i L
pol ynucl e\lat%i(%@fzsf')ﬁ? Antigen have been described herein. | n?gterﬂsg!/ﬁﬁzl

enbodi nents, the kits of the invention conprise an |ISS-containing 5

pol ynucl eotide .in the f?rnbof an i nonodul at o,rP/ _ o

pol ynucl 6RHAEniteF xamRie-dhe E‘EJNWF%;S%’?FW' € IWATaFAYISF Raysdetyprel & a set
of instr [ : [ i 4 Qn i ng. e of the
VRIS conaRNtr st Rt b PR RSy i B LAY iy Hfrddd

_ i munonodeingtouods mayree inspeporated imrtke firmutatien sf thetroicarfrica dufing mahifactere

di sease, j ncreasi r|l hFN_X | evel s, i ngrea ing lEN-a | ef\vel s, .or aneliorating
an | B 1 dedi G- as chErd SHRAIILBRECRBAAU BRI MR of pelvcnt | on
_ comprise d@d)ﬁfoﬂﬁk@cél?&?ac{ﬁi&%@ﬂﬁﬂdyh@w% techMa!PA Mesi G MHaboe GEMET@&lihel NCl ude

separate containers o a , although in certal n enbodirfents
mat er i al smfcopcapiesgpanichey)-t he MC are supplied rather than preformed MC. The

| MP d MC f | v . lied i . fol ich all f t,i f
|y Ve compr e b ASRT g B rirare i aicuefie et fterieRr S E R Bont i on
S 1~ prigt etdgle il FL-Men B fionirdgank @UOiP pon- coval ent bondi ng.

This configuration is also preferred when the | and MC are to be
cr ossl i nkesdyliyinethylpremenim bionude CabdBrerpdylysireare dded eitherve DY ort Gy as/C i s

sypplied in.an 'bﬂﬁlqu%&%?é arsgg.(e. g., linked to the heterobifunetional

crossl i nker "suc y reactive with the IMP is available). 20 Kits

for | MP/ MC conpk gesesbeioiepeih SIMRYMC toripliedestan be pMIomied 9r aldbiptie Rl Se one
or nore containers including materials for producing liquid phase MC. For
exanpl e, @HoNGENIGosRherest by ingihatipp ofipl wpuclspde prrthepariglese piefraldy ingte or

nore cont.aj j g : E : contents

of the conugﬁlszardﬁg%g?éér%agil I g%‘id[norﬁ rg&aﬁg%ﬂg%&%ﬁgﬁ?@@nggﬁﬁ Hen m xed

wi t h t he indMBdingraafbéama opmarenipdratudei(e.lg., hpsroRimdoele A0 10U bf uetdr tedriperatisrpor at e a
hydr ophobj ¢ npj ety. Such materials include oil and water, for production of
OB el orfh HeGHBE CIOTORIIPREFES BFY Py ST ERE P Elponent s

(e. 9., a diitiyrite RbuRRRARRS bdtoflanyCiipl EsitRNe ARbA2sIRHIE BCI@NE)miRlds 0NE OF

nmore containers of an aqueous phase (e.g., a pharnmaceuticall'y-acceptable
aqueous bmbrfeeincludd@ oMeeniglyland Wnggr iBxebations Rorexpmple) pesinuadedtidesist rat e, but
not |im tdonf he i E%ﬁnt ibon.d 7% 8] ?2/ Q.320112 I\/PLbES PCT/ tI S01/ S(1821
Exanpl e 1°CHEIR Gl BdSoO8¢ OMg e @ oBic ricgpheres by overnight aqucous

| SS- cont ainBibatied by pelghedddtide and tHEpAATERA W aOr HopekdYedass édegic(i - €. ,
containing an ISS) or control polynucleotides, ﬂi .e., wWthout an ISS) were
asdayed fBICrospheisdAstRAlMUSIeptides sponiageausiyrasspsiate; theMRPME somplex can be

ol ynucl ' : : : WEd thi-0at
b1 Jodoorrney Dy HEC-Rahdbl ofELbRE PG DCO Htftsospheres may
5' - TGACT (HeahafaSTeTizéaNfoh Fiz8-and sﬁrﬁE@ch@gN&foﬁé}?@n(d(atﬁ@s pélyneclenide ra@d)o):iaga:d
5' TGACTGTGAACCT TAGAGATA- 3! EQ.ID NQ . 60} (negative control). Fragnents
of BALB/ cSHasieebd eééﬁ%wéﬁ@@étf@cﬁww agaipyt a@&%&@mﬁo okt Exmpld.0
g{ rr1§/7 0'C8 L{és@ﬁismdﬁﬁla\ﬂ%‘éribﬁbrﬂnﬂéﬁ Yabforifch LR PRI 8s §&Bed Rreift 2andl NUt €S

25 mouse splenocyte assays. The formulations may also evaluated in suitable animal models.
Non-covalent IMP/MC complexes linked by nucleotide base pairing may be
produced using conventional methodologies. Generally, base-paired IMP/MC complexes
are produced using a microcarrier comprising a bound, preferably a covalently bound,
polynucleotide (the “capture polynucleotide™) that is at least partially complementary to the
30 IMP. The segment of complementarity between the IMP and the capture nucleotide is

preferably at least 6, 8, 10 or 15 contiguous base pairs, more preferably at least 20
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mechani cal |y di spersed by forcing the digested fragnents through netal
screens. The di spersed splenocytes were pelleted by centrifugation, then

resuspen sh nmedium (RPM 1640 with 10% fetal cal | us 50
uni ts/ rrLckggr?lb@?{"[?n 50 pgl mL streptonycin, 2 nM gl utam ngﬁgﬁgﬂ%‘)sg

(3-nercapt oet hanol ). 15 I\/buse spl enocyt es were dispensed into wells of 96
wel | pl ates é? x . 10" cell I%} and bat eg g %ijone ho at 37C. 100 uL of
2x concerfPHBIYY beskspaisa Féa HredBs ePB © [RAX °548 by methed

i ncubat edRwnUh thesrt, 2fd ROMERratMP b valen Yl’g%oﬂﬁ’dt\betﬁé mpfarfnpaeg?@ el 1 and

tested for cytokine concentratl ons by SA. Pol ynucl eoti des were tested at
_various conceritnrcalnar@némdnmntsdarbgld&lgmanim@y badsed. thm@ﬁhd IMCant M6l insanpl es

i | uded i d PANSCRBI heat | | f |
o et BRI EmEe” TR Bl Fiee Benesy ecrrt oS Aot pngeen

. sasdwi ch-(pepipeklok 2y omadunﬂdﬁhtgrp@mv&m BIRYSA 1§g_m AMARY (Lo ARF RYs AT abdigubat ed
in mcrotiter plates coated with anti-IFNy nonocl onal antibody (Nunc).

Bound | FN-9)w&e denecftpecfemied bigdiagipaists biplineed staptividiene hiotinandodgdinand 25
strept avi \gfugft'l ?Or s&er?%gﬁt cogn l&élsd%@h %on %a;[l d% ﬁgf gonrglgcriIXteeiMﬂ/lgﬁdgomplex

devel oped W ni'c per oXia

3,3', 5, 5'bihéihganetMplibesniatiae tplddBy blyra dohgleﬁtrma@@avmforrmaﬁbmme and
quantl tat ed by rreasurl n absorbance at 450 nm using a Emax_ precision

mi cr opl at'@ndisgaar, 3R ardeDéW@é@)lth therpibaomeebe=aidhe binding pai| dixiudes
cqgt ai ni ”&tﬁ‘é‘twos&r{?ét?% {s'?f’i‘ (/)1}4!5’} %Pp%@ﬁgé ?@ on by mouse

spl'enocyt es conpar to co ynuc 5 summari ze assay

results for | AMayy MBMC@dnﬂptbxr@mnﬁmidnﬁotpngbm arpaitigencnéaéritde. 71 WO
112/ (1S211112 Table 2. Muse spl enocy ssa s - IFNy (pg/m). test /
cont r ol ExP? ghLs %é@q@tl&@(s @m@ mi, %65 ongaedapeipibisiks o SEQ

I D NG 47, l¢
43704medl A185 AN LSO TITS Tare ““%mas?ifﬁ’éﬁﬁ’?n%%ﬁ*?%‘i SRR R

test / comorecinEgen mdkEeples. 4ASE(EdnDnNChe GHPRE|VIGOBEQMPIpAXdn HhIXEZHT | D NO

33140SEQ | D NO: . 826SEQ ID NO.. 9 012SEQ | D NO_ 12341SEQ I D NO
§ ZSEQQI IR Tfo%é@gdpvﬁyﬁdméﬁ g@&%’?‘ﬂ“ﬂ@ ngBEENAGRY I} ffaf\tI@nSS”f?é%SEQ I D
NO: 6283 2aamekieli2fh? SREmFI¢! 61%7\»30%3;7 ff}iﬁilMéQﬁ%ly,me antl\éQl hﬂa@lﬁeli%%é& tl)]tge Tabl e 4.

Mouse spl enocyte assag FNy {pg/m) test cont r ol Exp
591051 SEQnicrpaaiers Jhg Ekgbptlyyewhemggasgg thelM&in 1MfZM@SEQPﬂ®e$\I®mFMSTﬂ$ SEQ

191967 SEQH TR0 PA TS BN R Bt L s e b BB B BB heseg 1 o
NO  2711SEQindludikg, baBh@Iihmedi ta 3HACD Y alkabligkage, (MWl‘éﬂt coplpaneyvia aassays -

| E /m) test | Ex 6Exp. 7SEQ I D NO 59435281SEQ | D NO
6(?5{8(SE% gr s@gﬂqgtggng{g%mgpmudqg@pger a?m) noncovalent conjugauo(r?waa

specific binding pair (e.g., biotin and avidin), and noncovalent conjugation via electrostatic

or hydrophobic bonding.

25 Methods of the invention
The invention provides methods of modulating an immune response in an
individual, preferably a mammal, more preferably a human, comprising administering to
the individual an ISS-containing polynucleotide as described herein. Immunomodulation
may include stimulating a Th1-type immune response and/or inhibiting or reducing a Th2-
30 type immune response. The ISS-containing polynucleotide is administered in an amount

sufficient to modulate an immune response. As described herein, modulation of an
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PCT/ US01/s0821 73 WD 02/ 0S2002 SEQ I D NO 44222342SEQ I D NO. 91 9SEQ 1D
NO 12540SEQ I D NO 19625SEQ I D NO 55486SEQ I D NO 20458SEQ I D NO 219SEQ
| D NO ZZW(E%Q%@ SAC32] 5 PCTI US(11/50821 Exanple 2: | mmr}%%klgﬁsizpn of
human cel l's by - cont ai ni n~pol ynucl eoti des | mrunonodul atory )

pol ynucl eotides (i.e., containing an ISS) or control sanples, including

pol ynucl eoti des wi thout an I SS (5' - TGA GAACCTTAGAGATGA- 3 (SEQ I D NGO 60)
and 5' -T%WM&"“@Q? a(‘@EQ:q%F%@“déiW?s ISREStARFd al one,

vere test gahdighied iR WRUBOIROM REQIHEd ABfelryi tY on human peripheral bl ood
nononucl ear cells (PBMCs). The pol ynucl eotides tested were fully nodified

phosphor ot hi oatenupitiegofimdiyduatd o sithdl: fol Bcllemgphe mmubdémodhilatasy col | ect ed
" fromvol unteers b i pupcture usi eparinized syringes.. Bl ood was

| ayer ed oﬂ?lﬁnlﬁﬁ?ﬁ%ﬁésaﬁgpE‘Félﬁﬁr‘?*ﬁa}ﬁ%griaglyB %t“@&ﬂﬁceﬁﬁﬁ‘glkvgﬁ Bdiyiquehisr i f uged.
. PBNCs, | ogaghg¢l at the FICOLL interface, were collected, then washed tw ce
with cold phosphate buffered saline (PBS). The cells were resuspended and

cul tured in 24lngerady embddipenis.dhe mdivadual gufgere fbingy ditoriler aRMiatéddithwi t h 10%
heat - i nacty ed human AB 15 seru | us 50 . units/nL nicillin, 50 pglLnL
ot ept ony SPH SRS EMIE e Raits el BB or QUi SRS Ao ioRie

non- essenin MS-edtitd1fing Polisul IbEAR) resulién Gfmlifor&d Batiosl indfesink eveReRhesence
of test sanples (imunonodul atory pol ynucl eotides or controls) at 20 pg/m

for 24 hotge Thhbipe gespposeragwoc @tokipes, whichaeayagsult iora redudtionst theakhd-

S5 e B TS Sl 2 20 sesves

accor di nglrhmuhbreodmatithastindieidusls witht THclyboresponéd assoW@te@Zﬁiol&eZslﬂe@@l’ts ina
PCT/ US(11/ 511821 1. SS-cont ai ni ng pol ynucl eotides stinulated | EN-y and/ or
| FN-a secleSHFRan Bymrigysmenismose of mofhel the samptpmpel theslisprdesa¥eprethsd | evel s

of 1FN-Y GRBrd¥AIsMIlefgY @R allergy-induced asthma, improvement in one or more of the symptoms
includes a reduction one or more of the following: rhinitis, allergic conjunctivitis,
15 circulating levels of IgE, circulating levels of histamine and/br requirement for ‘rescue’
inhaler therapy (e.g., inhaled albuterol administered by metered dose inhaler or nebulizer).
In further embodiments, the individual subject to the immunomodulatory therapy of
the invention is an individual receiving a vaccine. The vaccine may be a prophylactic
vaccine or a therapeutic vaccine. A prophylactic vaccine comprises one or more epitopes
20 associated with a disorder for which the individual may be at risk (e.g., M. tuberculosis
antigens as a vaccine for prevention of tuberculosis). Therapeutic vaccines comprise one or
more epitopes associated with a particular disorder affecting the individual, such as M.
tuberculosis or M. bovis surface antigens in tuberculosis patients, antigens to which the
individual is allergic (i.e., allergy desensitization therapy) in individuals subject to
25 allergies, tumor cells from an individual with cancer (e.g., as described in U.S. Patent No.
5,484,596), or tumor associated antigens in cancer patients. As shown in Example 3 below,
administration of ISS-containing polynucleotides in conjunction with a hepatitis virus
antigen, hepatitis B surface antigen (HBsAg), resulted in increased titers of anti-HBsAg
antibodies in primates as compared to administration of HBsAg alone.
30 The ISS-containing polynucleotide may be given in conjunction with the vaccine
(e.g., in the same Injection or a contemporaneous, but separate, injection) or the ISS-

containing polynucleotide may be administered separately (e.g., at least 12 hours before or
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significantly, with the donor. O her cytokines such as |IFN-a, however,
denonstrate a generally stable pattern of activation and routi nel y exhi bi t
| ow backgpuBRdsifgyel s under 5 unstinul ated conditions. 51/ esul ts
from such @gsays rom i ndependent PBMC donors are sunmari ngLFS é} es
As indicated in Table 6, certain i munonodul atory pol ynucl eoti des are

effective in boosting IEN-y levels in human cells. Also as indicated in
Tabl e 6, %féqftaﬁimﬂli’tfﬁ‘r‘ﬂﬁéﬁﬁ’&maa@m")y IpsFyHnEmentimge's. teanpean(s)of fgryageine

ef f ecti veiifnhe tI'SEgt%)’eg iR cd Y& Br héh- amﬁmagglté fhre I§S‘L Rg Qli¥AtInGgt | des

general | y | ncI ude t conpri sing at ast one“TCG or rormcyt osi ne,
.G sequencmrﬁhnmmduﬂreodv%l}mmc]abtldeeuhsmappnreanTﬁdivuﬁuaﬂ'recavmgmmgnhosasnbs inG

sequence created by the addition 1.0 , -5-bronocytosine to
the 5 endl GIMPHrePROESe 1 AFHIGE edﬁatgaélnft?m&%@dqﬁ?la&yawesservsyﬁaewéaerp@es

: '12(5' ggeangq%%ﬁfo%aﬁ‘%ghléﬂ I'Ebél%jn%hne%@duﬁ%%%mélmméﬁol(y%ae]eé‘t@de %éf}l?i%e 18, 12,
1:test/ comWaods[a)ﬁdr-tygDmpon@Mremgmmd b9 43ERYEdtype hypersensitivity (DTH)

NO | FN- | FN- | FN-al FN- 2592 §é27460000022%i%§8017|4 9%g€353414125278925748
2424108 15F4RNG9 K249 8ABEC81S7 1D D'E HORBET ABUERS CRLLT TEPE fERense

2:test/ CO&E&%@@@ N- gingﬂ%c&&r?E&O@?Ls sjmrémﬁ%r t%%%ﬁ?é%hs@of the8 fi%ﬁe l%\g o Vo

NO | FN-1 FN-1 FN- al 5122364560613462 2919 ~472
U2/ US211uzdest/osilsHgESpdcific for the antigen(s) of the vaccine, a reduction in Th2-

4216114103043101,4427223120604526331 4122301 2116111010 2381349
4% 250501?%%%@ﬁ%?@§§%f§é®%%&é gg@%@ §@§Wé§%a§6§Fﬁi @§$@I§E§§1§g 4118861
63084421168645204 4l 4 SR ABIRAROATISFAD AR VR4~ mtham@ofﬁh&smwued)
Experiment 3:test/control Donor 7Donor 58Donor 7Donor

nmy|FN-lqupﬂm$aﬂﬁmmasam@@f6§$nmmamumzs@nzs@omk&xm4@gmasm@umw®6o29559019873
85320752632241819190721 8734137231 6282117011 202 326] 2802084 602561146
586772887§§% Jﬁ%&T?Q&E@H@ T@iﬁg%ﬁfgﬁggﬁ@é&%ég%§§§fffﬁV@?g%%§913633488
5332815nedial AOANSSAGOAZS bROHAAO EXthe hi BB Lxdti LRSHbEN) RO hBaRGTof60Donor
65Donor 60Donor 65 76 W O 112/ 052002 PCT/| 1S(11/°S( 1821 SEQ I D

NS EN- | Fieiy imRroyemEeptasid) deparmbion e ggsprder sought to be treated. For example, where

67486351 15 o I3 R L Jh 11 B AROUAT 0 1300 oL g peondo bbbt it

vaccine results in reduced coughing, pleural or chest wall pain, fever, and/or other
symptoms known in the art. Where the vaccine is an allergen used in allergy
desensitization therapy, the treatment results in a reduction in the symptoms of allergy

20 (e.g., reduction in rhinitis, allergic conjunctivitis, circulating levels of IgE, and/or
circulating levels of histamine).

Other embodiments of the invention relate to immunomodulatory therapy of
individuals having a pre-existing disease or disorder, such as cancer or an infectious
disease. Cancer is an attractive target for immunomodulation because most cancers express

25 tumor-associated and/or tumor specific antigens which are not found on other cells in the
body. Stimulation of a Th1-type response against tumor cells results in direct and/or
bystander killing of tumor cells by the immune system, leading to a reduction in cancer
cells and/or a reduction in symptom(s). Administration of an ISS-containing
polynucleotide to an individual having cancer results in stimulation of a Thl-type immune

30 response against the tumor cells. Such an immune response can kill tumor cells, either by
direct action of cellular immune system cells (e.g., CTLs) or components of the humoral
immune system, or by bystander effects on cells proximal to cells targeted by the immune
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11 1SAC197124285 ~| 655 Table 6 (continued). Ex erinent

5:test/control Donor 113Donor 114Donor 113Donor 114SEQ I D

NO 1FN-| R = N- a59] 922851 891960221111299968643192192 48 2818434

195139633@?2@%8@53341102033596636170523866356rredi a0ol ZSAgﬁl@Bf@gg%?Expe

riment 6:test/control Donor 101Donor 125Donor 101Donor 125SEQ I D

NO: I FN- 1 FN- I FN- al FN- a5919207930600| 26004489123}8%8 498701238101181045872910

4618| 7413965585700 evamrie.aed 463 19%) MNay 8ol A7 L9370 In A Ae8er3 25929015

030 77 . a2 : : :

594145 180 TRS S EA b AA SN PR o der oy furthsr comiss 1 1 081033601

- 52424medi ahS0B8MR e Dabloee 8ddicaral ihetapditic &pcpsrsucieas, fat:dxesplecami-r ol Donor
98Donor 123Donor, 98Donor | 23SEQ 1D _ .

NO. | FN- | FRIOERPUROERES aes o ihefaRy e I8IEAD ARF AT radBUAR HAA 1§D A9%iimP 30342682413

. 10%30107480:1,84¢1 8034diftd 9P A&l imPett8 b3 304 4Pt ibe @B A83ALHS dnddl 3l 2d k2 1 7nedi
a0021SAC31651265Ex eri nent 8:test/control Donor 106Ddnor 107Donor 106Donor

107SEQ | Dhereof, and monoclonal anti-tumor antibodies, fragments and/or derivatives thereof, are

NO | FN-1 EN-| EN- a] FN- a59722181 7322460143003376231430165854193374l1 29943183179
14410361 PRI TS Fois S5 HRHINEE S 4 PP BAIN SALSEE PN MLV A% B00SACL 2034
24000127 RNBIXAMB (rfuidla8); HERAEP TR erfdz6/Ab)) N Waehinisiehadn$eht of A7l

Experi ment 9:test/control Donor 56Donor 82Donor 56Donor 82SEQ ID

NO | FN- | RMditkmahihenpes 368808 May 266 05BO0 836 s a1d/ an GIngya e po thi@isaniseten 028201

3321289422266 76371 1826.2802385| medi a2400SAC112143225204000Ex
eﬁi%ment 1%6‘?%%%%]??‘?8‘2%@%%Pé§$‘t%gbr 45Donor 41Donor 45SEQ | D NO
| FN- 1 FN- | FN- al Ini¥na®sidderdbdar§ 3pd 29 th 14 d 44k ¢ 3002 Ab2Alet & 4k63Rdfh6 £ 093012442

0423444371043199116314982726nedi a001825SAC6242331693135036 79 WO
( 12/ 11s20ndividugly witls infecsiqus diseasss. prtitnlprlsarfedivgs dispases pihiplgre resistant to

]I\-l%) T Ie:SNE : Eﬁ!}{;é& ﬁgﬁea@%g%{(gégggg%% c;ﬁg%} 99 ﬁly%QlQa\S.[':eQai Bfections and

~272227223%308[064 p3ha3 2a1 B A Brionh @@ 3 S 3524 b8 BAX02ths 23aEA621 61173680
404medi a0201560SAC849| 7734466230EX eLi ment 12:test/control Donor 83Donor
102Donor & Hbsrdlg_@ggé‘@u?qg y cellular pathogens (e.g., bactena or protozoans) or by

NG | PN | POl 2693081 625080 048160006 1100004 RR04000 5 RUAIAZR 305547145
461111882554441583854762 6_49Q61 022557534721315011'1 3016medi a069330SAC 4715
90456515 80fering@odPmysstRoRrigladibeass sgcoag tuberedlpsis RCGF/ M Blberduldisl@d/or M.

bovis infections), leprosy (i.e., M. leprae infections), or M. marinum or M. ulcerans

infections. ISS therapy is also useful for the treatment of viral infections, including

20 infections by influenza virus, respiratory syncytial virus (RSV), hepatitis virus B, hepatitis
virus C, herpes viruses, particularly herpes simplex viruses, and papilloma viruses.
Diseases caused by intracellular parasites such as malaria (e.g., infection by Plasmodium
vivax, P. ovale, P. falciparum and/or P. malariae), leishmaniasis (e.g., infection by
Leishmania donovani, L. tropica, L. mexicana, L. braziliensis, L. peruviana, L. infantum, L.

25 chagasi, and/or L. aethiopica), and toxoplasmosis (i.e., infection by Toxoplasmosis gondii)
also benefit from ISS therapy. ISS therapy is also useful for treatment of parasitic diseases
such as schistosomiasis (i.e., infection by blood flukes of the genus Schistosoma such as S.
haematobium, S. mansoni, S. japonicum, and S. mekongi) and clonorchiasis (i.e., infection
by Clonorchis sinensis). Administration of an ISS-containing polynucleotide to an

30 individual suffering from an infectious disease results in an amelioration of symptoms of

the infectious disease. In some embodiments, the infectious disease is not a viral disease.
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Ex eriment 13:testJcontrol Donor 26Donor 97Donor 26Donor 97SEQ I D
NO | FN-1 FN-1 FN- al FN- a593245412672460610301125305169493504530321437720465366

9612741429, Q453121751 55861 628158184352381572641104587 2841633
42429944%@%&%@2@&566614414395517213341963846658742485rredi 2@&%&@%’%‘%4102&
eriment 14:test/control Donor 97Donor 124Donor 97Donor | 24SEQ I D

NO. | FN-1 FN- | FN-al FN- a592181047624 ] . . i

' 6041800182065b0ayenionfuriher prayrdsrapsthes el Srossaser simylaging gylcast ppp

U2/ US2111. S ’ 3 PeL Rt e g nse it ntisJen
+ 1SS Ir t?&%gﬁé%{}?ég%génégg% Bﬁ?g%aﬁ’sl ?lé{g)linzﬁnrrﬁo ’I?T?gg?ﬁ tFir g’%gﬂsyuarqdalggq%hti gen

. (HBsAQ) im deh@inRinftogineentgtheifvdnBon postiddsth&tBodkal indiedsaRt dr&amafatih R EFN-y ,
i nvention were exani ned in baboons. HBsAg was reconbi nant HBsAg produced in

yeast . G iowppsndividualppatisulgfly ieanaindividual jmereed pbdinsyeasaddFdidettvetsl ey and f emal e
baboons wih weights ngi ng from 8- K roup, nean weights at. 13-16 k
~at’the st mb“fe"?‘ﬁé%ffg&‘g’.e é“lb‘?:i?bad’o‘%‘%ﬁ_gF%‘%P%ﬁ&HP‘iﬁ%Ptggf‘gg‘ep‘?ﬁ“é@}‘gat _tvxg)
mont h i nt geryah uﬁ%y rifirﬁ&ﬁs&i. MRAL{8his ixl?}{eééint%fgﬁégya%%'kﬁﬁ-y'a?é @ﬁ&é 2Ride! M Wi th

20 ~g HBsAg in a volume. As outline w, sone’'o e groudps al so

recei ved diS&dedstwhidhhgenkBipgespdd Bl the démibiistaakibn @B iMRY S Suelr diseroék @alweld pri or
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pll@sma dediopathitBdAgnpyditrosie( (R sciagdeimee csthmevtia radisatioan adurgd fibagisQ- 150 1 ~
m U m. Bioti.n_conjugated HBsAg and.rabbit, anti -pj ot.i n- HRP. conj ugat ed

ant i body%@étlﬁggﬁ’séé‘%ﬁwﬁ“% %&%Wa%ﬁtﬁdﬂwe%%ﬁ@“&s%ﬁlfﬁ(?FOSbFe*lSé?Yfﬁli ®n. The
assay was A RERY! : 2 (g:lf%})l_ : ordance
val ues m?tgaggnggﬁgsn%kgtﬁ&%qm W t r?‘?%ggk'g?ﬂéﬁﬁ’é‘ 0su t ryg%nglﬁggﬁtl? 0Z"(Z)(E)#)nm

( Quant um 1SS-spediiing pblyhociedtizle in Adtbedancd afith)the ldsempniréslts fes inereagigor bance
val ue the _correspondi ng concentration of anti-HBsSAg is 20 expressed in

mi |1 -i nt EMAdsveliendyrpulls ipamelgralion of aeyor srore syraptanactatilizon REorg eindar d

cyeve accar.di t ahl i uf rer. ;For dil uted
8 r noncoft Bl P SAABFAEL SR 0P HoWHIESH parkl oS BRIKORLG cifnofibd ') o
in a val uef duditpelefodsHdt spinplomts) ofrthetdiglrder vehidtyrebfumddslid IN-pn factor to

arrive at the final concentration. Statistical analysis was done with | og
transformed dalke Bothadueithe nivertiapanaybe aragticed Nwssplingien wih pehsr thewwpiedar e

pr ogram KRR thdie 8 hdldatiald ok REpO e (NG HICROOS S, ERIRAGY SO a = 0- 09).

<_0.05 was cons Igniftica € ahi mal  groups wer e
I Muni zedinflamheitdrgugentExuehips dystendio cpgicbiderdiy therapyie. 2, eorffboreyinHBSFAg + | 000
p%QSEQID NO 59 (1SS); 30 Goup 3 - 20 p,g HBsAg + 1000 ~g SEQ I D NO 60
{#8n-1SS); G oliyFerain eppogingnis; Mis invention preyidgsangthpdyof inpgeasingdfN-gm an 1~ O

?IZ/S(S)L 21 1{11%112vig)18{/ plajl%%lx{a?lgf ]15? gnl in%\%llpal ?n ﬁee%%f I?r%ré_a@gcﬁﬂ: Nta]lg\g)e(l)s, 59 a§r|r51§1?1is!ttg%inl\gIQ 2

an effective amount of an ISS-containing polynucleotide to the individual such that IFN-a.
levels are increased. Individuals in need of increased IFN-a are those having disorders
which generally respond to the administration of IFN-«, including recombinant IFN-a,

25 including, but not limited to, viral infections and cancer. In certain embodiments,
immunomodulatory polynucleotides effective for inducing IFN-a production comprise one
or more TCG and/or T, 5-bromocytosine, G sequence(s) in addition to the ISS, particularly
at the 5’ end of the ISS, as described herein. The additional TCG(s) and/or T, 5-
bromocytosine, G(s) may be immediately 5' and adjacent to the ISS or may be 5' to the ISS

30 with one or more bases separating the TCG and/or T, 5-bromocytosine, G from the ISS. In

some embodiments, the additional TCG and/or T, 5-bromocytosine, G sequence(s) is
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Goup 6 - 20 ~g HBsAg + 1000 ~g SEQ ID NO 18 (I1SS); Goup 7 - 20 p,g HBsAg
+ 1000 ~.~g SEQID NO 35 (1SS); ' S Results fromthe study are shown in

Table 7 < inistrati-on of oligonucleotides cont ai ni l
sequencebﬁhq}\ggﬁ@ﬂ%ncti on with HBsAg resulted in increased ???’é&gl/‘%ﬂ?ﬁ

anti-HBsAg anti bodies as conpared to adm nistration of HBsAg alone or to
adm ni stration of HBSAg with a non-1SS oligonucleotide. In a pairw se
conpar i sceatechley thaaddision eEpdrmse Teore T edtbramagyngpe2o thessewd pigvales. et i de)
was significantly.different, 10 fro t € (R . 3. (non-1SS

o+ gonuci-aBEcauotirpbi B ns el TE8InIS SFFLRE NS Bt ¢

I nuni zatdrénted by the Raditivh 8€a TWFRATC §00F, Svbtdinddysne2o tiel Yendfof GIRNISS, the
differences in the i Mmune responses were not found between that of G oup 2
and t hat Fditinaalgeanenca@maycre 1 e0vsoreEar-DiompeiosingsS ot isgdisnes Wk thee

, (G?oup 4,156 oup 5, Goup 6 and Goup 7). 15 83 WO 02/ 11S2002 Tabl e 7.
Anti - HBSAI\g in bleed sanples after inmunization PCT/USII | /511821

Post - Fi r st Post Exaagidesdifasinuhbmodbiaouynpaghucbeottideprirdatlarbné fitentine fatindragou#m U
/m Mean t_SDnilU/ ml Mean ~ SDml U/ ml Mean t SD11089080604245HBsA%2135~ 58di edt
1229di edt!FN-a production include, but are not limited to, SEQ ID NO: 1, 14, 19, 46, 24, 11, 18, 35,

567335961&1?5%2 084773594121312691083572181127314, 773* HBsAQ70f 2161829~
35266186~ 15; 5811, 304sEQ | D 9495836641, 138No:

$9101119513, 9643hikistiatiod 3BEZARaliAf BB g kR0 adididan8O85th the invention
10, 235133202520SEQ D14085647N0: 6015017827324162925333| 54648931 2, 346* * HBsAg1
786t 23328mlts1n 3p 1BreResin IEP0E 194 sukEsulsgy gmelioration of one or more symptoms,

5116, 043 RGUS0R EEPE I 9ER33DoND, KRER R Dot s BEAg e,

23466262 180:dA 30 41 thatthtid 0 0 Bad skt HE®AgarshimAGhODf tikbdisat 86t which responds
35, 121283631923, 981sEQ | D2~39331893, 750No:” . . o
| S3022136831Diaa.37ha Bethodsofithe Jentzanpay be prackesay s sgmbmatign Wih 985926~

14, 39233341935>~0Q. | 724 : ) 44 W . narikson to
HBsAg al otngr%?lgeﬁ Bvu(gbCh:%ﬁé%’gl %ptﬁf) ?%é?aw°§§%?é‘%z%x§%ﬁ%r’ i@%ﬁrs \énsg]?né%t?%ﬁﬁg bi odes;
radabl e, maitviediagerd for ephiafeetods. Cationic poly(lactic acid, glycolic acid)
(PLGA) microspheres were prepared as follows. 0.875 g of pol .

(D, L- 1 act i de- colsgipyesddedpag msthodgolysdysipg lexplsrpagticylarty sepum éevsé, of lgin

U2/ us2f 112 - L : L EVd i f e R 9 m 25 Q)
was di sso vlgg({l ﬁ%@ggﬁﬁ Hﬁgd%ﬁal%a&rﬁ%&cbﬁ%gﬁlrgg&g?g %rgs}?ﬁ{\)/vve %@hgéﬁf?gt i on,

al ong wi tISSecahtaniof pElgmddPeotideco theandiviluglain sughhastbodw thetitmmmnemodslafored i nt o

ﬁggmgi eni()fz%fﬁ}?llﬁwelé‘g%!ﬁﬁgg%g gﬁﬁl”f'l(ﬂggr% aﬁﬁg quws l"ﬁ%‘bﬁ&t %’bg‘?r(é/‘i”\{\l.é/’%z’% g%/thg a
| 3lpor at oryptigen, such as an allergen. Reduction in IgE results in an amelioration of one or more
symptoms of the IgE-related disorder. Such symptoms include allergy symptoms such as
rhinitis, conjunctivitis, in decreased sensitivity to allergens, a reduction in the symptoms of
allergy in an individual with allergies, or a reduction in severity of an allergic response.
Accordingly, the invention also provides methods of treating an allergic condition in an
25 individual. In some embodiments, methods of treating an allergic condition include
administering the immunomodulatory polynucleotide with a particular amount or dose of
antigen. With any additional antigen administration, the amount or dose of antigen
administered can remain the same, can decease or can increase (as in conventional
desensitization therapy) over the course of treatment.
30 In some embodiments, the invention provides methods of stimulating CTL
production in an individual, particularly in an individual in need of increased number

and/or activity of CTLs, comprising administering an effective amount of an ISS-
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5 mxer (Silverson L4R, Silverson Instrunents). Systemtenperature was then
raised to 40 C by circulating hot water through the jacket of the m xing
vessel . § usly, the stirring rate was reduced to r nd

t hese con it!zz)(ﬁg%\%ere mai ntai ned for 2 hours to extract ailgqg\lfgggdrséfle

met hyl ene chl oride. The m crosphere suspension was allowed to cool down to
roomtenperature with the help of circulating cold water. 10 M croparticles
wer e sepdicatangpolyapileqtida gathe dpdinidugooch hghtA brpradychpmistiegreased s oom

t enper at - d : degd i Welol wat er by
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230 er o (RERBRHE IS SRR ORI s o PR S SR ooty ded at o
concent r gidigHucRbtidthicreéaiier HhPIext (MethRR MWitheat aideles WIRY & wigushideh h
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posi tive cont ot 3 o ppvercht @ rERERON Th A, B ey as e IR 8 "2 1
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f dar heaIItSﬁSFOBE?HHP%P%‘éP“%%l(QWS gglninistged. \Ipr exaspple P Spherap)onay b 1821 As
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200" | prckbSier R Bl AR A ROM AR SARE Hcflap bRl i alaife S |

Conpl exatpatiantsfintchemectiduRr@tinieishmaRclidal dargs sunhaspestamading areVor aloparirdl)
signifi cgfntl enhanced.t he.i nducti.on ofh bat h G?g oki.gl%s. The caontr.ol.

pol ynucl €8f 1Emagass pafigys, l%fp‘ﬂ‘i"lf“%t“” AR EBY EoLastE Al drygsNueh 2 isenigid; when
used al ongfafipiniHINorCRER bR th WbbiulEls GAtienté\BE  &nfiickoh ROhE 1N @

(pg/ M) Sanpl éEx 1Ex 2Ex 3Ex 4neanEx 1 2Ex 3Ex 4nmeanSEQ | D

N3059324 1dx36B1 I8 E3E 6 o3 201 0 S GlerayDpaleng0430194835340045415SEQ | D

NO 1287278267910571 0752302682957.98398¢ 55972367098 .254 S D 601
No6 | ava 1641 ROSGnISrER dpmtdSEaiA T SRR R e o i co 54
~ 0 0 43 cboipiie a@maadtralbn 5E62d 2 e hdditibnal GrhtnuhdheRpedichpbis 42/, 3nk3em 1078
2691 1728 1848 MC cells alone 11 4 0 13 7 8 2 3 64 19 10 Table 8

(cont i nuenlich petRvia the Hnmpng system el is Jestied ifeomy thepsapmg spsmigelyding, 1Ex 2Ex

ﬁn Ex dmea Q@Tgﬁ%@?%ﬁg @@g@%@é&ﬁé&%&@%@%ﬁ%@ héraditg e nbBPlimited o,

| 2329289353804 PHANBEMOGRT/G HR2AAthER ARY Boadcldfiid AR IASSRAGRGDOIor SEQ
| D164096896023001 46794826012981470994N0: 5 t
| D721632 3?%@68‘1%1@%3&&'@5?% tthmgclo antsl9 oC 1es ir'\l/%cFthose used in the cancer

;lDé gg 2 jg ic;bg%eg(g ée% g%gg%@%? 2ribaaR 4y 288 thitaabR of siehGaditlhi §imhfinotherapeutic

agents applies to all the methods described herein.
An ISS-containing polynucleotide may also be administered in conjunction with an
30 adjuvant. Administration of an antigen with an [SS and an adjuvant leads to a potentiation
of a immune response to the antigen and thus, can result in an enhanced immune response

compared to that which results from a composition comprising the ISS and antigen alone.
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15 Al though the foregoing invention has been described in sonme detail by

way of illustration and exanple for purposes of clarity and understandi ng,
it will t to 86 WD 02/(1S21102 PCT/ USOL/ ~(182 - |l ed i
the art t gf‘ﬁ@géﬂt%gi n changes and nodifications may be pr a%tctrggﬁﬁ‘“?ﬁer ef ore,
descriptions and exanpl es shoul d not be construed as linmting the scope of
the invention, which is delineated t he appended cl ai ns. 87 WO

(12/ 11h2 AdipvantsaryRnawadn the ariaag Mcfés butmwjém&qugsm1r&wa¢\nemulsmns

(158 " wde B o B EHE i | SRl G} Bt TRURRGEMRHGE Heladip GRE°ES
(SEQ I D Mat hﬁﬂ&ad\t&%@lst’yréﬂe itsrcll, pdByphossiazéne andeiodylactideipslyhRbaame @& ne;

“wherein XZis T, G Aor U wherein X3is T, Aor C 10 wherein X4 is 1', G
or U  anduitile edinvatiealssmeiuse it ar not GriednddF P, q@@(mm@) g8ylent &'

CGTTCG: d | d
actordi -rl;dn g“&ﬁ(@%% ,)D%%nglpﬁptﬂﬁee S?‘g’g '}%Q‘% ufngé? ? Al ?& :)ug
consi st g FratlomAARSASIREs (hoBD1ibld AlGhy&lik. ac HRRESEEdnEsid: Gt&A clNEprG (SEQ .

TGATCGGT SEQ ID NO 69), TGATOGTTOG (SEQ I D NO 70)
NO 71 ) ,SuceeAmSIaahA; sty oRgoB sphynit, @vlqptmyh@:@nesm@wws

NG 76) , e Blabet el n ARG b A o by 5@&‘%‘*%%@% P

CGACCGT TEB¢BNarire 34@:8738)75, &G@e‘hﬁ@]’ﬁﬁ@-t{aﬁ@dﬁbd}i@ andDthery\BBEt Ehed hérdis.
5- bronocyt osi ne, TTAACGUJTCG (SEQ I D, NO; 82), TUAACGUTCG (SEQ I D NO 81 )
ané TTAA@FT’%I‘I(]QEQSF pnd\for pg@})uctlon of antibodies$ in animals, mitogenic components of

Freund's adjuvant (both complete and incomplete) can be used.

>S5

Administration and assessment of the immune response

The ISS-containing polynucleotide can be administered in combination with other
15 pharmaceutical and/or immunogenic and/or immunostimulatory agents, as described
herein, and can be combined with a physiologically acceptable carrier thereof (and as such
the invention includes these compositions). The ISS-containing polynucleotide may be any
of those described herein.

Accordingly, the ISS-containing polynucleotide can be administered in conjunction

20 with other immunotherapeutic agents including, but not limited to, cytokine, adjuvants and
antibodies.

As with all immunogenic compositions, the immunologically effective amounts and
method of administration of the particular ISS-containing polynucleotide formulation can
vary based on the individual, what condition is to be treated and other factors evident to

25 one skilled in the-art. Factors to be considered include the antigenicity of antigen if
administered, whether or not the ISS-containing polynucleotide will be administered with
or covalently attached to an adjuvant, delivery molecule and/or antigen, route of
administration and the number of immunizing doses to be administered. Such factors are
known in the art and it is well within the skill of those in the art to make such

30 determinations without undue experimentation. A suitable dosage range is one that
provides the desired modulation of immune response (e.g., stimulation of IFN-y and/or

IFN-a). When an immune response to an antigen is desired, a suitable dosage range is one
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3. An i mmunonodul atory pol ynucl eoti de according to claim2, wherein the ISS
Is 25 selected fromthe group consisting of TGAACGUTCG (SEQ ID NO. 67),
GAACCGT TG o 2kRbP N0 75) and CGAACGITCG (SEQ ID NO 77) ptyusiN)s

I mmunonodul at ory pol ynucl eoti de according to claim 3 conprising ‘osélequence
selected fromthe group consi Stl ng of SEQIDNO |, SEQID NO: 2, SEQID 30

NO 18, SEQID NGO 19 and SEQ ID NO 132. 88 V1' O 02/ 1152002
PCT/ USOL/th8gpavides the desinst H&%MP&PBW’"%‘? LFARRNSE 1} tha @i (et Yedpsage

|nnunost| | a:

Xz ‘Bt GF Rt bR MR oI R GIRREERR I ulE i e
) 5 V\/nerel rater uhanv\hﬂhe dSierall cplantZt,y offbes-eomaidingscoposivion agindsstaed. Wsefubdosa)? is
T, G Aor U erelnX3|s : X4 G U, d wh
T 58 Pt 9% BErambans Sl Syt Gt 16 e
. bremocyt yr}ﬁl§§‘énde°@e1 @U'f@f&( 9'fb6ﬁ‘r‘r'§$cﬁ1%hﬁ§fﬁ€?&lc%ﬂ§ 8} 5@>bal m 5,

wherein t I's seI ecte romt e dgroup consi stlng of SEQ

|G[T> NO: %ﬁ?eglg%qwmmg/smaomow uBAYy, 1 W GATEG 00 SEQV0 De/ke 3BS) ; 400
ATZ E 15 GIACZGITCG.(SEQ I D NG 87 GAACZGITCG ( SE
1D NO 8saygk sE“@w ahsbte myumz@(&ezQ a@s@de)lawqﬁ@n 90) , (S5

N e e R T g N R Yo

TTAAZGTTC@n{ifsthida. NO. 96), wherein Z is 5-bronocytosine. 20 7. An

I mmunonodul at ory poI nucl eoti de according.to claim®6, \/\herel he 1SS is
sdlect ed from Theet] étﬁf‘pa‘%%iagg F‘ﬁ@“’éf"? ?1 @apﬁ% JEeNaiRNe

L T PRl Mot ibn oM 01 Giolect drthe dF DA B MRsirdfrebllt 43/or

ory po eot| de ccor ng to c conprising a sequence
sel ect ed fypoof diberdey, tiepstage s tls:tdnsegseodndsﬁ@rIfﬁtmevﬁlﬁntan@nsmlled)m a36. 9.
An i munonodul at? }( B_1ynucl eoti.de accordj alm1 or erein
& 9°'B

the | munbRdRHIeS Jbier Stildn pERitlar Sagtafo e ug e tade Phihoes

Sequence. jn the art. Routes of administration include but are not limited to topical, dermal,

15 transdermal, transmucosal, epidermal, parenteral, gastrointestinal, and naso-pharyngeal and
pulmonary, including transbronchial and transalveolar. A suitable dosage range 1s one that
provides sufficient ISS-containing composition to attain a tissue concentration of about 1-
10 uM as measured by blood levels. The absolute amount given to each patient depends on
pharmacological properties such as bioavailability, clearance rate and route of

20 administration.

As described herein, APCs and tissues with high concentration of APCs are
preferred targets for the ISS-containing polynucleotide. Thus, administration of ISS-
containing polynucleotide to mammalian skin and/or mucosa, where APCs are present in
relatively high concentration, is preferred.

25 The present invention provides ISS-containing polynucleotide formulations suitable
for topical application including, but not limited to, physiologically acceptable implants,
ointments, creams, rinses and gels. Topical administration is, for instance, by a dressing or
bandage having dispersed therein a delivery system, by direct administration of a delivery
system into incisions or open wounds, or by transdermal administration device directed at a

30 site of interest. Creams, rinses, gels or ointments having dispersed therein an ISS-

containing polynucleotide are suitable for use as topical ointments or wound filling agents.
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30 10. An i munonodul atory pol ynucl eoti de according to claim9, wherein the
TCG sequence is adjacent to the 5 end of the ISS. 89 WO 02/ 02002

PCT/ USI | 1§, . An i nmunonodul at ory pol ynucl eoti de ac INg- claim1l
or clai m{ay,()%\i\ﬁézr"é%n t he i munonodul at ory pol ynucl eoti de f%reir espg‘é%%pri ses a

TCGA sequence. S 12. An i munonodul at ory pol ynucl eoti de according to claim
1 or claim5, wherein the i munonodul atory pol ynucl eotide further conprises
at | east one Preferrpd snirsyaf deimad adminigrption Gk theose Wigh renlasé iryasivat or y

Ceauonce wechf BRER; Helopkead il mal AL oligria e ARREN 208, D° ©

_ pol ynucl eabéutmeaccmjedtiog O6thekameark, epiderhal adrbinisragorisprefeged for the
i mmunonodul at ory pol ynucl eoti de further conprjses a T, 5-bronocytosine, G

/ Q
A sequendgeatersoneentrafons M riREHED IO PeIB INFASEBYUSHIE: according to claim 1
orsclaimb5, ' | : I l | ' ess..t han about
. Ors Wﬁ%&%@ﬁd}%bﬂfﬁiﬁhﬁg@ﬁg&%&%ﬂe by fhiGRbh ??b&a&, Siset pa! u

150 bases or base pairs | An-i nonodul at ory
pol ynucl exd. icafmbicafan b the I8$-aomuihingrpotyraicizobde whpenetrate theeskin and enter

i nmunonodul at or, ol ynucl eotide is | t han about. 100.bases or base pair
' | ongt Hbe B0d fisdarm ComRoiens BHghIs iF ranefegme) BV B on MY U4 P8y AP RPL or
claims5, lﬁﬁté@*’t@!ﬁiaﬁnﬁ&%pibz{ﬂm%ﬂﬁé’d{% g}sﬁéAﬁéicHB,' éﬁlb‘ﬂ@x‘e%% hﬁ'@oi‘nﬁnéxﬁs%ﬁ;pii@@n about

50 bases or base pairs in I'ength. . An immunonodul atory pol ynucl eoti de
accor di ngliteotltoatherskinor insbogionats] inkhe pritestive earriensieb @ d wlaasagripal device

Do Ynuct ot FHlEdsBeBhar R Bl Ioh bR IR AG, B o, for instance
I mmunonody kit PHy¥icROF YDeWKl Fedtdedlée. i s doubl e- stranded. 90 WO U2/ Us2uU112
For transdermal transmission, iontophoresis is a suitable method. Iontophoretic
transmission can be accomplished using commercially available patches which deliver their
product continuously through unbroken skin for periods of several days or more. Use of

15 this method allows for controlled transmission of pharmaceutical compositions in relatively
great concentrations, permits infusion of combination drugs and allows for
contemporaneous use of an absorption promoter.

An exemplary patch product for use in this method is the LECTRO PATCH
trademarked product of General Medical Company of Los Angeles, CA. This product

20 electronically maintains reservoir electrodes at neutral pH and can be adapted to provide
dosages of differing concentrations, to dose continuously and/or periodically. Preparation
and use of the patch should be performed according to the manufacturer’s printed
instructions which accompany the LECTRO PATCH product; those instructions are
incorporated herein by this reference. Other occlusive patch systems are also suitable.

25 For transdermal transmission, low-frequency ultrasonic delivery is also a suitable
method. Mitragotri et al. (1995) Science 269:850-853. Application of low-frequency
ultrasonic frequencies (about 1 MHz) allows the general controlled delivery of therapeutic
compositions, including those of high molecular weight. |

Epidermal administration essentially involves mechanically or chemically irritating

30 the outermost layer of the epidermis sufficiently to provoke an immune response to the
irritant. Specifically, the irritation should be sufficient to attract APCs to the site of
irritation.
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PCT/ L1S(11/S(1821 20. An i munonodul atory pol ynucl eoti de according to claim
1 or claimb5, wherein the i nmunonodul atory pol ynucl eotide is stabilized. 5
21. An i {4 atory pol ynucl eotide according to clai in the
pol ynucl e0 |ge conprises a phosphorothi oate bond. 22. Annkégﬁﬁghﬁﬁﬁlatory
conposition conprising an i nmunonodul atory pol ynucl eoti de according to
claiml1l or claim$S. 10 23. An i munonodul atory conposition according to

clai m 22 furt hR CXERRATYINGRaBicHHEH AR RGN elaploysa@@ébw&bw SR BTN . 24, An

| munonmodyl akar Xh&x@m&s\bltghl?@arﬁ%@sreg't@gﬂ{a& @k 3kiMand ft}é"cf RBEs R fééb g 15 an

antigen. 25. Ad i nmunonodul atory conposition accor |ng toc a|n1 urther
conpri si ngritatigr) ac take aptiss ahhgfemmbﬁeqnhalhﬂ endedfcheiimast FoROxanfple Aiie MONO-

" i nunono nucl eoti de/ m crocarrier, (IM/ npl ex, conpri sing:
a pol ynugVég:tq é“ﬁ@&%ﬁ“&ut?ﬁé UG B qsrﬂeé@eﬁke%oms%%f%s%ams a
. M erocar riRfice(sWable YREAEIdNcEE 6F 1'?&115&):1{&1%%&9?P%\/yﬂg/g?\l/%&dencoﬂta%ﬁn 25 27. An

I mmunonodul at ory pol ynucl eoti1 de/ m crocarrier conpl ex, “conpri si ng:
a pol ynumO@manEnaccordl ng to claim5 linked to a biodegradable

m crocarrier ( id. I han 10 I.n_size. 30 28. A
et hod of | ot B dext ik ic HstittEguR e TS hnCPnimeR iAo dafs 1)

adm ni st egwitavat&, PA) Edtisw oTdd1astio cbREIABORERGHY @§ﬁfn\ge Iﬁﬁ]rﬁé%'oﬂ@%hdjﬁu@&cor di ng
toclaiml or claim5 in an anmount sufficient to dul ate an i nmune

response tine &gk @ theweliher. dithg|tinegtisk suppyrtsy mstzlpiummomwl)amﬁ@( tiggof29. The
R R I TS
wher ei n siak IONEOVAET Kis B5aoht edthvdll fubarcliliad; inytRepresent invention, each needle is
coated with a pharmaceutical composition of immunomodulatory polynucleotide
formulation. Use of the device is preferably according to the manufacturer’s written
instructions included with the device product. Similar devices which can also be used in
15 this embodiment are those which are currently used to perform allergy tests.
Another suitable approach to epidermal administration of ISS-containing
polynucleotide is by use of a chemical which irritates the outermost cells of the epidermis,
thus provoking a sufficient immune response to attract APCs to the area. An example is a
keratinolytic agent, such as the salicylic acid used in the commercially available topical
20 depilatory creme sold by Noxema Corporation under the trademark NAIR. This approach
can also be used to achieve epithelial administration in the mucosa. The chemical irritant
can also be applied in conjunction with the mechanical irritant (as, for example, would
occur if the MONO-VACC type tine were also coated with the chemical irritant). The ISS-
containing polynucleotide can be suspended in a carrier which also contains the chemical
25 irritant or coadministered therewith.
Parenteral routes of administration include but are not limited to electrical
(iontophoresis) or direct injection such as direct injection into a central venous line,
intravenous, intramuscular, intraperitoneal, intradermal, or subcutaneous injection.
Formulations of ISS-containing polynucleotide suitable for parenteral administration are
30 generally formulated in USP water or water for injection and may further comprise pH
buffers, salts bulking agents, preservatives, and other pharmaceutically acceptable

excipients. Immunomodulatory polynucleotide for parenteral injection may be formulated
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| mmune response is an allergy or asthma. 31. The nethod of claim 28,
wherein said individual has an infectious disease. 10 32. A nethod of

i ncreasi ng,oidayog{ofogron-gamm (I'FN-y) in an individual, Comﬁ@rﬁ]sﬂﬂ%oszl
adm ni stering an 1 munonodul at ory pol ynucl eoti de according toclalim 1 or

claim5 to said individual in an anbunt sufficient to increase IFN-y in
said individual. 33. The nethod of claim 32, wherein said individual has

i di opat hi & RBhaTRsERSRIlY Repshipbe sterile dsptonic salvtiel sBeh ayaliBadndigjrosphate

interfero 't?ér@?aliﬁk?&iﬁ?ecﬂi&h.a” i ndi vi dual , conprising: adm nistering an

I mmunonodul at ory pol ynucl eoti de according to claiml or claim5 to said

i ndi vi dual i n @Gastemmestiinabielifesof edrmirsratioe mehsle, hufENreandt hinsteddo,iingdstioual . 20

- 35. The net hod pf..cl.ai m .34, rein said indi vidual has a, vi.ral .i nfection.
36, A et RtTegRL | T Bugitig e femulans i prraine Robufleplits whahiafor
_ conpri si n@str@ﬁx@ésﬂhzﬁ_taﬁgﬁﬁlgtrﬁ{ﬁn'iMﬁ@%@h&tlﬁﬁﬁ{ed@t@! Mﬁw&h@éﬁiibﬂﬁl &%@ﬁ&ﬁé ng to

claim9 to said 25 individual in an"amount sufficient to increase IFN-a in
sai d i ndi powdeas, pilBszor linhadsifet ingebtion and suppogBriestie redtal aslaiivisiratdinviAtuaill has a

viral infection. 38. A.nethod of increasing..interferon-alpha (IFN-a) in an
i ndi vi duaPS 2RPaHEH Osc?'}?gozfgg@ ‘Hgll’ﬁ W’gpgsrqfﬁap%?%”?fm‘&n@ﬂﬁ?f&? Spol ynucl eot i de
accor di ngﬁ)ﬁa@rnﬁé@itieélﬂylacb@ptﬁlﬂé golhd@dédchgygdaxvc\%nm?g?ﬁtmﬂm forthk ic6inBHitidD

s

increase 1FN-a in said individual. 92 WO |12/ 2(102 PCT/ éll la(l R21
39. The met hodNaso-phasyngeaigndémenaty admipistiation ingluse atraaccemplished bynf ect i on.

Ly e

i mrunonodtdusdso Mie proleytistcinehidesiforackadosk sTJSS @oflaiiifg fol fiuctdotidesditabiz fohe
i ndi vi dual ;, wherein an _effective ampunt is an anpunt sufficient to

amel i or at dminisgaienpy Mhalatprinciding, bui ot limited 4o liquis! suspersioas fasdomingt cl ai m

40, wher e} ' | | i | et i Ok | : by a
el 1 Ul ar - RATREGEA LS RUP (R EEAE, b3y O R QT SO0RE, BRVRRY L

di sease csuimbld fbiyadmiestrhubraby phaltgeof ISS fophwatieand ificlodo, bliearg notmitaisj sti ng
of, mycobacteri al di sease, | ari a ei.shmani as t oxopl asnosi s,

sclti st 0s OMPEEZEES, YARPTIZESn BT RUNZELS aél_d’dryll poswéer inhalation eiixsléry devices.

As is well known in the art, solutions or suspensions used for the routes of
administration described herein can include any one or more of the following components:
a sterile diluent such as water for injection, saline solution, fixed oils, polyethylene glycols,
glycerine, propylene glycol or other synthetic solvents; antibacterial agents such as benzyl

20 alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite;
chelating agents such as ethylenediaminetetraacetic acid; buffers such as acetates, citrates
or phosphates and agents for the adjustment of tonicity such as sodium chloride or
dextrose. pH can be adjusted with acids or bases, such as hydrochloric acid or sodium
hydroxide. The parenteral preparation can be enclosed in ampoules, disposable syringes or

25 multiple dose vials made of glass or plastic.

As is well known in the art, pharmaceutical compositions suitable for injectable use
include sterile aqueous solutions (where water soluble) or dispersions and sterile powders
for the extemporaneous preparation of sterile injectable solutions or dispersion. For
intravenous administration, suitable carriers include physiological saline, bacteriostatic

30 water, Cremophor EL™ (BASF, Parsippany, NJ) or phosphate buffered saline (PBS). In
all cases, the composition must be sterile and should be fluid to the extent that easy

syringability exists. It should be stable under the conditions of manufacture and storage
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43. A nethod of aneliorating a synptomof an IgE-rel ated disorder in an
i ndi vidual, conprising: adm nistering an effective anount of an

i munonodyj HakYopo! ynucl eotide 20 according to claim 1l oy 0 an
i ndi vidu ﬁ(ﬁa@ﬁﬁ’d an I gE-rel ated di sorder, wherein an effggfq%@t’epg@%%nt is

an amount sufficient to aneliorate a syrrptom of said IgE-related di sorder.
44. The met(]r}gd f claim43, V\/ﬂﬁl’el n said | E—re]pated di sorder is allergy.
25 45. The'BLHES PoFserrd pReing I ERIAmnalng FTpg el MITTaPganisms syl brgterh

al | ergy-r gdpfag; diRQadf: carf*@e a I&]Gerﬁ%tr B%geﬁion%éﬂ'ldﬂl £3ntaifi &rixSd

| gE-rel ated di Sorder is asthnma. rising an i rmunlcj)rrbdul atory
~ pol ynucl ewied@tlmobrpdiyng(fonemmﬂycolrol Qir@wmrs glg@l a“’d\@q()@/@wene

PCT/US(Il/ 14 kit .of , claim4 i nstructions
for use ofdenleand i o a By HRkTH Gerett | e TR ca bt an
. I ndj vi duakor eQémplé' by'the ubd of aocoatm%\such as lecithin, by the maintenance of the required
h .A AhL. A . AF. Ah . A A . A hr. AL. Ah A{I’ #{ .AA . Ar. Ahr. Ar. A{r. Ah. Ahr
Ata

. AL. Ah9. AFFiticlaisizafin theraserf dispegsion andary thalse of su my{ Premgntiondf the achionA_. AF

L 20 e ol b B8 Bl B S e B A A A
. A&9. AL. &xanfile Afatdbers, chibrobifdnopherdl lasdordRG(d] THiRkfosal, and the like. It may

Z~yt oi d ZU] caj.ca] ca] caU] ca] cRa] ca] ca] ca] ca] ca] caV] ca] ca] calc l])ca] calca]ca]c
ajcajcalc ‘a]”@ rél%{f G,Qa]né éf £8} Qflac] FEWYSc @é_arflp g, sugars, polyalcohols suc

Z~p"

ol e o E A B B LS ERAERUEBL B8 Ul ool 1
caV] ca] ca&ﬂ]@amﬁ]l@admm{]tma]; cai/]a«:bxboght]abal]t(t@\lhdac]lmg\ﬂ mla]cgm]zl])sm&ﬂ adgemy/] cal cal c
acacac cacca>S Li u#W e ZU{v aV] ca] caV] ca] ca
caq] ca{/] c!a]" L’%‘Jfgﬁygéﬁf’aﬂ}’]\‘/’]@a §W‘Egl9’] %Q}l&a‘]n @ar%%%%grg%mt% cfja\/] I:a] cfja\/] I:a] c/ja
V] ca] caV] ca] ca@gld wely kaZn in fle art sterlle mJectable solutlons can be p

P11l zel111110"~ysnhc] XSI g] ca] ca\/] ca ca ca] caV] cal caV] ] gare ca] calcaV]ca]c
a] ca] ca] cawvpratatmy]tbadatiag caivp Viroahtia) analvpmarlate solvent with

21 BV cal 8381 %ﬁ%%%%ﬁﬁﬁf@%?ﬁﬁﬁ % ;4%;%,-, @ar*e%%?@l&qé SR Lo cav
] ca] caV] cabard#RN] CREGBIKAPPISAUE prepared by incorporating the active compound
into a sterile vehicle which contains a basic dispersion medium and the required other
ingredients from those enumerated above. In the case of sterile powders for the preparation
of sterile injectable solutions, the preferred methods of preparation are vacuum drying and
20 freeze-drying which yields a powder of the active ingredient plus any additional desired
ingredient from a previously sterile-filtered solution thereof.

The choice of delivery routes can be used to modulate the immune response
elicited. For example, 1gG titers and CTL activities were identical when an influenza virus
vector was administered via intramuscular or epidermal (gene gun) routes; however, the

25 muscular inoculation yielded primarily [gG2a, while the epidermal route yielded mostly
IgG1. Pertmer et al. (1996) J. Virol. 70:6119-6125. Thus, one skilled in the art can take
advantage of slight differences in immunogenicity elicited by different routes of
administering the immunomodulatory polynucleotides of the present invention.

The above-mentioned compositions and methods of administration are meant to

30 describe but not limit the methods of administering the formulations of ISS-containing
polynucleotides of the invention. The methods of producing the various compositions and

devices are within the ability of one skilled in the art and are not described in detail here.
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of lower (or even absent) levels of antigen-specific IgE in an ISS treated host as compared

10 to an antigen-primed, or primed and challenged, contro! treated without ISS. A variety of
these determinations can be made by measuring cytokines made by APCs and/or
lymphocytes, preferably macrophages and/or T cells, in vitro or ex vivo using methods
described herein or any known in the art. Some of these determinations can be made by
measuring the class and/or subclass of antigen-specific antibodies using methods described

15 herein or any known in the art.

The class and/or subclass of antigen-specific antibodies produced in response to

[SS-containing polynucleotide treatment indicate a Th1-type or a Th2-type biased immune
response by the cells. As used herein, the term “Thl-type biased” antibody production
refers to the measurable increased production of antibodies associated with a Thl-type

20 immune response (i.e., Thl-associated antibodies). One or more Thl associated antibodies
may be measured. Examples of such Thl-type biased antibodies include, but are not
limited to, human IgG1 and/or IgG3 (see, e.g., Widhe et al. (1998) Scand. J. Immunol.
47:575-581 and de Martino et al. (1999) Ann. Allergy Asthma Immunol. 83:160-164) and
murine [gG2a. In contrast, “Th2-type biased antibodies” refers to those associated with a

25 Th2-type immune response, and include, but are not limited to, human 1gG2, IgG4 and/or
IgE (see, e.g., Widhe et al. (1998) and de Martino et al. (1999)) and murine IgG1 and/or
IgE.

The Th1-type biased cytokine induction which occurs as a result of administration

of ISS-containing polynucleotide produces enhanced cellular immune responses, such as

30 those performed by NK cells, cytotoxic killer cells, Th1 helper and memory cells. These

responses are particularly beneficial for use in protective or therapeutic vaccination against
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as described herein. The kits may further comprise a suitable set of instructions, generally
written instructions, relating to the use of the ISS-containing polynucleotide for any of the
methods described herein (e.g., immunomodulation, ameliorating one or more symptoms of
an infectious disease, increasing [FN-y levels, increasing IFN-o levels, or ameliorating an

15 IgE-related disorder).

The kits may comprise ISS-containing polynucleotide packaged in any convenient,
appropriate packaging. For example, if the ISS-containing polynucleotide is a dry
formulation (e.g., freeze dried or a dry powder), a vial with a resilient stopper is normally
used, so that the [SS-containing polynucleotide may be easily resuspended by injecting

20 fluid through the resilient stopper. Ampoules with non-resilient, removable closures (e.g.,
sealed glass) or resilient stoppers are most conveniently used for liquid formulations of
ISS-containing polynucleotide. Also contemplated are packages for use in combination
with a specific device, such as an inhaler, nasal administration device (e.g., an atomizer) or
an infusion device such as a minipump.

25 The instructions relating to the use of ISS-containing polynucleotide generally
include information as to dosage, dosing schedule, and route of administration for the
intended method of use. The containers of ISS-containing polynucleotide may be unit
doses, bulk packages (e.g., multi-dose packages) or sub-unit doses. Instructions supplied in
the kits of the invention are typically written instructions on a label or package insert (e.g.,

30 a paper sheet included in the kit), but machine-readable instructions (e.g., instructions

carried on a magnetic or optical storage disk) are also acceptable.
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1mmunomodulatlon, ameliorating one or more symptoms of an infectious disease,

increasing IFN-y levels, increasing IFN-a levels, or ameliorating an IgE-related disorder).

10 In some embodiments, kits of the invention comprise materials for production of
IMP/MC complex generally include separate containers of IMP and MC, although in
certain embodiments materials for producing the MC are supplied rather than preformed
MC. The IMP and MC are preferably supplied in a form which allows formation of
IMP/MC complex upon mixing of the supplied IMP and MC. This configuration is

15 preferred when the IMP/MC complex is linked by non-covalent bonding. This
configuration is also preferred when the IMP and MC are to be crosslinked via a
heterobifunctional crosslinker; either IMP or the MC is supplied in an “activated” form
(e.g., linked to the heterobifunctional crosslinker such that a moiety reactive with the IMP
is available).

20 Kits for IMP/MC complexes comprising a liquid phase MC preferably comprise
one or more containers including materials for producing liquid phase MC. For example,
an IMP/MC kit for oil-in-water emulsion MC may comprise one or more containers
containing an oil phase and an aqueous phase. The contents of the container are emulsified
to produce the MC, which may be then mixed with the IMP, preferably an IMP which has

25 been modified to incorporate a hydrophobic moiety. Such materials include oil and water,
for production of oil-in-water emulsions, or containers of lyophilized liposome components
(e.g., a mixture of phospholipid, cholesterol and a surfactant) plus one or more containers

of an aqueous phase (e.g., a pharmaceutically-acceptable aqueous buffer).

30 The following Examples are provided to illustrate, but not limit, the invention.
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TGACTGTGAACCTTAGAGATGA-3’ (SEQ ID NO: 60) (negative control).
Fragments of BALB/c mouse spleen were digested with collagenase/dispase (0.1

10 U/mL/0.8U/mL) .dissolved in phosphate buffered saline (PBS) for 45 minutes at 37° C, then

mechanically dispersed by forcing the digested fragments through metal screens. The
dispersed splenocytes were pelleted by centrifugation, then resuspended in fresh medium
(RPMI 1640 with 10% fetal calf serum, plus 50 units/ml. penicillin, 50 pg/mL
streptomycin, 2 mM glutamine, and 0.05 mM B-mercaptoethanol).

15 Mouse splenocytes were dispensed into wells of 96 well plates (7 x 107 cells/ml)
and incubated for one hour at 37°C. 100 pL of 2x concentration test sample or control was
added and the cells were incubated a further 24 hours. Medium was harvested from each
well and tested for cytokine concentrations by ELISA. Polynucleotides were tested at
various concentrations including 5.0, 1.0 and 0.1 ug/ml. Control samples included media

20 alone and PANSORBIN® heat-killed, formalin-fixed Staphylococcus aureus (SAC)
(CalBiochem).

IFN-y was assayed using a sandwich-format ELISA. Medium from the mouse
splenocyte assay was incubated in microtiter plates coated with anti-IFN-y monoclonal
antibody (Nunc). Bound IFN-y was detected using a biotinylated anti-IFN-y antibody and

25 streptavidin-horseradish peroxidase conjugated secondary antibody, developed with the
chromogenic peroxidase substrate 3,3°,5,5’-tetramethylbenzidine (TMB) in the presence of
peroxidase, and quantitated by measuring absorbance at 450 nm using a Emax precision
microplate reader (Molecular Devices).

Immunomodulatory polynucleotides containing an ISS substantially increased IFN-

30 y secretion by mouse splenocytes compared to control polynucleotides. Tables 2-5

summarize assay results for IFN-y produced in response to 5 pg/ml polynucleotide.
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SEQ ID NO: 41 131
SEQ ID NO: 48 3
SEQ ID NO: 42 623
SEQ ID NO: 43 794
media 18 3
SAC 4535 12719

Table 3. Mouse splenocyte assays - [IFNy (pg/ml)

test / control Exp. 3 Exp. 4
SEQ ID NO: 59 185 1090
SEQ ID NO: 60 12 48
SEQ ID NO: 33 140

SEQ IDNO: 8 26

SEQ ID NO: 9 12

SEQIDNO: 10 12

SEQ IDNO: 12 341

SEQIDNO: 13 12

SEQIDNO: 1 2045
SEQ ID NO: 3 1302
SEQ ID NO: 4 2002
SEQID NO: 5 1743
SEQIDNO: 6 2832
media 12 48
SAC 2676 8753
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SEQ ID NO: 1 1335
SEQ ID NO: 14 1119
SEQ ID NO: 44 716
SEQ ID NO: 17 3
SEQID NO: 18 3
SEQ ID NO: 45 274
SEQ ID NO: 46 1251
SEQ ID NO: 19 1467
SEQ ID NO: 23 282
SEQ ID NO: 24 1155
SEQ ID NO: 25 3
SEQID NO: 26 3
SEQ ID NO: 27 11
SEQ ID NO: 28 1331
media 3
SAC 924
5

Table 5. Mouse splenocyte assays - [FNy (pg/ml)

test / control Exp. 6 Exp. 7
SEQ ID NO: 59 435 281
SEQ ID NO: 60 9 18
SEQIDNO: 1 419 279
SEQID NO: 11 149
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SEQ ID NO: 21 9
SEQ ID NO: 22 709
media 9
SAC 3215

Example 2;: Immunomodulation of human cells by ISS-containing polynucleotides

Immunomodulatory polynucleotides (i.e., containing an ISS) or control samples,

5 including polynucleotides without an ISS (5-TGACTGTGAACCTTAGAGATGA-3 (SEQ
ID NO: 60) and 5’-TGACTGTGAAGGTTAGAGATGA-3’ (SEQ ID NO: 61)), SAC and
media alone, were tested for immunomodulatory activity on human peripheral blood
mononuclear cells (PBMCs). The polynucleotides tested were fully modified
phosphorothioate oligodeoxynucleotides.

10 Peripheral blood was collected from volunteers by venipuncture using heparinized
syringes. Blood was layered onto FICOLL® (Amersham Pharmacia Biotech) cushion and
centrifuged. PBMCs, located at the FICOLL® interface, were collected, then washed twice
with cold phosphate buffered saline (PBS). The cells were resuspended and cultured in 24
or 48 well plates at 2 x 10° cells/mL in RPMI 1640 with 10% heat-inactivated human AB

15 serum plus 50 units/mL penicillin, S0 pg/mL streptomycin, 300 pg/mL glutamine, 1 mM
sodium pyruvate, and 1 x MEM non-essential amino acids (NEAA).

The cells were cultured in the presence of test samples (immunomodulatory

polynucleotides or controls) at 20 pg/ml for 24 hours, then cell-free medium was collected

from each well and assayed for [FN-y and IFN-a concentration. IFN-y and [FN-a were
20 assayed using CYTOSCREEN™ ELISA kits from BioSource International, Inc., according

to the manufacturer’s instructions.
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As indicated in Table 6, certain immunomodulatory polynucleotides are effective in
boosting IFN-y levels in human cells. Also as indicated in Table 6, certain
immunomodulatory polynucleotides are particularly effective in boosting IFN-a. levels in
10 human cells. Such polynucleotides generally include those comprising at least one TCG or
T, 5-bromocytosine, G sequence 5’ to the ISS or at least one TCG or T, 5-bromocytosine,
G sequence created by the addition of a T or a TC or a T, -5-bromocytosine to the 5’ end of
the ISS. Examples of such immunomodulatory polynucleotides include, but are not limited
to, SEQ ID NOs: 1, 14, 19, 46, 24, 11, 18, 12, 13, 28 and 36.
15

Table 6. Human PBMC Assays - IFN (pg/ml)

Experiment 1:

test/control Donor 9 Donor 94 Donor 9 Donor 94
SEQ ID NO: IFN-y IFN-y IFN-a IFN-o
59 20 30 131 274

60 0 0 0 0

2 29 19 100 171

47 39 30 235 341

41 25 27 89 257

48 24 24 108 157

42 10 13 24 48

43 15 17 102 170
media 0 0 0 0
SAC 10 31 536 814
Experiment 2:

test/control Donor 45 Donor 112 Donor 45 Donor 112
SEQ ID NO: IFN-y IFN-y IFN-o IFN-a
59 25 122 36 45

60 6 13 4 6

2 29 196 43 74

41 47 282 15 48
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' 4 30 210 155 51

5 35 319 495 123

6 41 188 616 308

44 21 166 75 20

14 41 281 475 148

media 0 0 7 39

SAC 133 119 42 13

Table 6 (continued).

Experiment 3:

test/control Donor 7 Donor 58 Donor 7 Donor 58

SEQID NO: IFN-y IFN-y IFN-a IFN-o

59 769 76 231 14

60 74 26 0 0

2 580 110 174 20

12 512 124 260 29

55 901 98 738 53

20 752 63 224 18

19 1907 218 734 137

23 1628 211 701 120

24 1719 326 1280 208

45 419 60 256 11

46 556 77 288 7

9 328 35 149 17

17 332 90 376 24

18 437 75 174 57

25 561 87 295 61

1 1273 236 759 136

33 488 53 328 15

media 119 0 0 18

SAC 977 158 1269 1036

Experiment 4:

test/control | Donor 60 | Donor65 | | Donor60 | Donor 65
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SAC 197 124 285 1655

Table 6 (continued).

Experiment 5:

test/control Donor 113 Donor 114 Donor 113 Donor 114

SEQ ID NO: IFN-y TFN-y IFN-o. IFN-a

59 192 285 189 19

60 2 21 1 1

1 299 968 643 192

19 277 712 548 180

28 184 341 951 396

33 68 242 109 63

34 110 203 359 66

36 170 523 866 356

media 0 0 1 2

SAC 211 780 1493 997

Experiment 6:

test/control Donor 101 Donor 125 Donor 101 Donor 125

SEQ ID NO: IFN-y IFN-y IFN-o 1FN-o

59 19 207 93 0

60 0 126 0 0

44 8 91 230 6

2 8 249 87 0

12 38 101 181 0

45 8 72 91 0

46 18 174 136 0

55 35 289 1102 5

20 42 126 346 0

19 32 419 2999 70

23 27 115 376 0

24 45 465 4025 92

9 0 150 3 0
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59 0 21 7 1

60 0 1 ] 8

44 0 4 0 14

12 4 46 9 47

19 25 139 22 337

23 0 34 2 68

24 13 107 30 1074

9 0 10 1 7

18 0 34 14 49

25 1 21 7 59

26 0 19 3 31

27 0 51 15 98

28 3 37 18 153

1 103 121 11 217

media 0 0 2 1

SAC 3 16 51 265

Experiment §:

test/control Donor 106 Donor 107 Donor 106 Donor 107

SEQ ID NO: TFN-y IFN-y IFN-o IFN-o

59 72 218 173 224

60 14 3 0 0

33 76 231 430 165

8 54 193 374 129

9 43 183 179 144

10 36 122 183 62

12 54 379 727 2866

13 58 264 425 1853

1 124 485 1670 2534

media 4 2 0 0

SAC 120 342 4000 1275
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10 Bleeds on all animals were collected prior to immunization and at 2 weeks post-

immunization. Anti-HBsAg IgG titers were measured as follows. Baboon serum samples
were analyzed by AUSAB EIA commercial kit (Abbott Labs Cat. # 9006-24 and 1459-05)
using human plasma derived HBsAg coated beads. Samples were tested along with a panel
of human plasma derived HBsAg positive and negative standards ranging from 0-150
15 mlU/ml. Biotin conjugated HBsAg and rabbit anti-biotin-HRP conjugated antibody was
used as the secondary antibody complex used for detection. The assay was developed with
ortho-phenylenediamine (OPD) and the absorbance values were determined at 492 nm with
background subtraction at 600 nm (Quantum II spectrophotometer, Abbott Labs). Using
the specimen absorbance value the corresponding concentration of anti-HBsAg is
20 expressed in milli-international units per ml (mIU/ml) as determined from the standard
curve according to parameters established by the manufacturer. For diluted specimens,
quantitation was based on the specimen absorbance that resulted in a value between 0-150
mlIU/ml, multiplying by the dilution factor to arrive at the final concentration.
Statistical analysis was done with log transformed data by analysis of variance
25 (NCSS97 Statistical Software program, Kaysville, UT) using One-Way ANOVA Planned
Comparison (o = 0.05). p < 0.05 was considered significant.
The animal groups tested were immunized as follows:
Group 1 - 20 ng HBsAg;
Group 2 - 20 pg HBsAg + 1000 pg SEQ ID NO: 59 (ISS);
30 Group 3 - 20 ng HBsAg + 1000 pg SEQ ID NO: 60 (non-ISS);
Group 4 - 20 ug HBsAg + 1000 pg SEQ ID NO: 38 (ISS);
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p=0.06 post-third immunization). In pairwise comparisons with Group 2, significant
differences in the immune responses were not found between that of Group 2 and that
found with the other groups receiving an ISS oligonucleotide (Group 4, Group 5, Group 6
and Group 7).
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31 5 3Hx 14,190 3411
HBsAg 32 4 +2 438 + 6059
SE& | 33 3 4
34 0 687
NO3 s | 1735

Pairwise comparison to HBsAg alone (group 1) ** p<0.05; * p=0.05

Example 4: Preparation of biodegradable, cationic microspheres

5 Cationic poly(lactic acid, glycolic acid) (PLGA) microspheres were prepared as
follows. 0.875 g of poly (D,L-lactide-co-glycolide) 50:50 polymer with an intrinsic
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x10% >& 4&, 1, a&&lﬁf? wetb dblé 6 ihdlcs }IQN(- 4 1FN-T when used alone. Complexation of

these IMPs with ¢cPGLA cationic microcarriers (cat MC) significantly enhanced the
induction of both cytokines. The control polynucleotide, SEQ ID NO: 60 did not induce

5 either IFN-y or [FN-a when used alone or when complexed with cPLGA.
TABLE 8
IFN-y (pg/ml) IFN-a (pg/ml)

Sample Ex1 Ex2 Ex3 Ex4 mean Ex1 Ex2 Ex3 Ex4 mean
SEQ ID NO:59 324 1036 529 653 636 9 43 22 108 43
SEQ ID NO:60 430 19 48 35 34 0 0 4 54 15
SEQ ID NO:1 287 278 2679 1057 1075 230 268 295 798 398
cat MC 9 5 59 72 36 7 0 98 112 54
SEQID 601 358 1474 1941 1093 115 116 515 1298 511
NO:59/cat MC
SEQID 13 13 46 65 34 5 0 0 43 12

NO:60/cat MC

SEQIDNO:1/cat 1645 770 3322 3355 2273 1896 1078 2691 1728 1848
MC

cells alone 11 4 0 13 7 8 2 3 64 19

10
Table 8 (continued).
IFN-y (pg/ml) IFN-a (pg/ml)
Sample Ex1 Ex2 Ex3 Ex4 mean Ex1 Ex2 Ex3 Ex4 mean
SEQ ID NO:59 1508 344 144 104 525 50 172 234 72 132
SEQ ID NO:60 124 24 16 40 51 2 32 474 2 128
SEQ ID NO:132 2928 936 380 108 1088 4968 72 1290 1182 1878
cat MC 32 8 72 120 58 10 2 60 92 41
SEQID 1640 968 960 2300 1467 948 260 1298 1470 994
NO:59/cat MC
SEQID 72 16 32 316 109 14 14 22 2 13
NO:60/cat MC
SEQID ' 1060 4584 5172 1188 3001 5292 1050 3772 3214 3332
NO:132/cat MC
cells alone 44 24 20 28 29 20 200 2 2 56
15 Although the foregoing invention has been described in some detail by way of

illustration and example for purposes of clarity and understanding, it will be apparent to
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x10% >& ‘(Q)b-"%/"%%@ >& ()-= x10% >& ()-= ~adeghi g7D610/ K;Pﬁgj/@”i‘%'ﬂg)-
x10% >& ()-= x10% >& ()-= x10% >& ()-= x10% >& ()-= ij| P461010%
& ()-&10% & ()-810% & ()-&10% & () - 8&10% & ().- & x10% & () - x10%. >& () - =
t T84610 101)95&'5%)1&@41@%6& t?@t&fé@mﬂ‘e‘)ge&feé/aneﬁgf)cﬁ%?%! @W%eg)gf(iiﬂ%és?a%i’%@%
& ()-810%.& ()~ &10% & | 10%0 8 ) 0% & 1ot Y & (on &A0%

() - & K!&fg%%}o%%é%%ﬁ%g%%ﬁﬁ%@ﬁo gbe% %‘3 &574%%5%’&%@@%?%&@?@@10%
&100wIdtl )s-R1S4E! ) thécPAELRA KairBeh & () - &10% & () - 810% & () - &10%
810% & ()-& hHA610/ KI 10% & () - &10% & () - &10% & () - &10% & () - &10%
&10% & () - & t X84610/ 10% & ()-&810% & ()-&10% & ()-&10% & () - &10%
& K | $9% +/ 0sS74610/ 10% & () - &10% & () - &10% & () - &10% & () - & K 10%
80378; =@ S3461010% &' () - 810% & () - &10% & ()- & K! 10% & () - &10%
&@\CFGIM X8461010% & () - 810% & () - & Kl 10% & () - &10% & () - &10%
&MORUZ[ | S7461010% & () - & K 10% & () - &10% & () - &10% & () - &10%
&) bceghc34610/ K 10% & () - &10% & () - &10% & () - &10% & () - &10%
ghknpqt whH4610/ K! 10% & () - 810% & () - &10% & () - &10% & () - &10% & () - &10%
&ux{ } t X84610/ 10% & () - &10% & () - &10% & () - 8&10% & () - &10%
& K| $S74610/ 10% & ()-810% & ()-810% & ()-810% & () - & K! 10%
85S3461010% & ()-810% & ()-810% & ()- & K! 10% & () - &10%
&t X8461010% & ()-810% & ()- & K 10% & () - &10% & () - &10% & () - &S7461010%
& K 10% & () - 8&10% & () - &10% & () - 8&10% & () - &c34610/ K! 10% &' () - &10%
10% & () -&10% & () - &10% & () - &hHA610/ KI 10% & () - &10% & () - &10%
10% & ()-&10% & ()-&10% & () - & X84610/ 10% & () - &10% & () - &10%
10% & () - 810% & () - & Kl w[ 24610/ 10% &' () - &10% & () - &10% & () - &10%
Kl 10% & () - &\ @610/ 10% & () - 810% & () - &10% & ()- & K! 10% & () - &10%
\ <4610/ 10% & () - &10% & () - & KI 10% & () - &10% & () - &10%
) 3=>1 S74610/ 10% & ()- & K 10% & () - &10% & () - &10% & () - &( 10%
NSTZ ac34610/ KI 10% & () - &10% & () - &10% & () - &10% & () - &10%
dgkl pt hH4610/ K! 10% & () - 810% & () - &10% & () - &10% & () - &10% & () - &10%
ux{} ~t X84610/ 10% & () - &10% & () - &10% & () - &10% & () - &10%
Kl $S74610/ 10% & () - &10% & () - &10% & () - &10% & () - & K! 10%
S3461010% &' ()-&10% & ()- &10% & ()- & K! 10% & () - &10%
£ X8461010% & () - &10% & () - & K! 10% & () - &10% & () - &10% & () - &S7461010%
Kl 10% & ()-&10% & () - &10% & () - &10% & () - &34610/ KI 10% & () - &10%
0% & () -&10% & () - &10% & () - &hHA610/ K1 10% & () - &10% & () - 810%
0% & ()-8&10% & () - &10% & () - & X84610/ 10% & () - &10% & () - &10%
0% & ()-&10% & ()- & K sS74610/ 10% & () - &10% & () - 810% & () - &10%
Kl 10% & ()-& $S3461010% & () - &10% & () - &10% & () - & K! 10% & () - &10%
$(t X8461010% & () - &10% & () - & K! 10% & () - &10% & () - &10%
(,-278958461010% & () - & K! 10% & ()-&10% & () - &10% & () - &10%
& ()-89<=>2Qf vwU5010% & ()- x!10% & ()- x10% & ()- x10% & ()-10 10 10
xy: 10% & () -t DvUS01/ K- 10% & ()- 10% & ()- 10% & ()- 110% & ()- 10% & () -
cOvUS0110% & ()- 10% & ()- 10% & ()- 10% & ()- 10% & ()- 10% & ()-
t X8vUB010% & ()- 10% & ()- 9%40% & ()- 10% & ()- 10% & ()- % KsS7TvU5010%
& ()- 10%& ()- 10% & ()- 10% & ()- /KL0% & ()- sS3vUS010% & ()- 10% & () -
10% & ()- /KL10% & ()- 10% & ()- tX8vUB010% & ()- 10% & ()- /KL0% & ()- 10%
& ()- 10% & ()- SrvUs010% & ()- /KL0% & ()- 10% & ()- 10% & ()- 10% & () -
" #c3vUB0/ K10% & ()- 10% & ()- 10% & ()- 10% & ()- 10% & ()-
#O4 +, | LhHvUS0/ K10% & ()- 10% & ()- 10% & ()- 10% & ()- 10% & ()- 10% & ()-
1258: <2t X8vU50/ 10% & ()- 10% & ()- 10% & ()- 10% & ()- 10% & ()-
/ K?BCFI LMsS7TvUB0/ 10% & ()- 10% & ()- 10% & ()- 10% & ()- /KL10% & ()-
MQUV\ _sS3vU5010% & () - 10% & ()- 10% & ()- /KL0% & ()- 10% & () -
_“dhi knt X8vUS010% & ()- 10% & ()- /KL0% & ()- 10% & ()- 10% & ()-
nqrv{| STvUS010% & ()- /K10% & ()- 10% & ()- 10% & ()- 10% & ()- c3vU50/ K10%
& ()- 10% & ()- 10% & ()- 10% & ()- 10% & ()- hHvUS0/ K10% & ()- 10% & ()-
10% & ()- 10% & ()- 10% & ()- 10% & ()- | DvUS0/ K10% & ()- 10% & ()- 10%
& ()- 10%& ()- 10% & ()- /Kx\ @US0/ K10gp & ()- 10% & ()- 10% & ()- 10%
& ()- 1KL0% & ()- xX8vUB0/10% & ()- 10% & ()- 10% & ()- /K10% & ()- 10%
& ()- tX8vU50/10% & ()- 10% & ()- /KL10% & ()- 10% & ()- 10% & ()-
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Ro

S7vU50/ 10% & ()- /K10% & ()- 10% & ()- 10% & ()- 10% & ()- # (c3vU50/ K10%
()- 10% & ()- 10% & ()- 10% & ()- 10% & ()- (+. 1258hHvU50/ K10% & ()- 10%
()- 10% & ()- 10% & ()- 10% & ()- 10% & ()- 89<>@\Dt X8vU50/ 10% & ()- 10%
()- 10% & ()- 10% & ()- 10% & ()- / KDHI KMOPsS7vU50/ 10% & ()- 10% & () -




S1096& ()- !10%& ()-9K|[:L510/ O9A0%& ()- "109B& ()- s$L09B& ()-
10968 ()- &3"109%& ()- 10%& ()- _]|[:L510/ S/ 1098& ()- -940%& ()-

, 1098 (‘)‘Oéé“’%@& ()- oBL0%$;& ()- "109%& ()-W]: 5;%2\?%%% ()-

710%& 0 & ()- 14109B& ()- 2&1096& ()- 010%& ()

"109D8& ()- F 109D8& ()- ylOvD&& ()-  109D&& () -

| 10908& () - 10$103KVUC| [ : AS10$ 3- 100DRE! ()~ ! 108K ()=  YAOWHE () -
040%$& ()- s!109D8& ()- &3" 10%(#& () CEAIMS) {yUA10 ! 10%$& ()- s 10%$& ()-

10%$& () - 10
10%D&& 8| P04 ‘%8@%%&5’&9 )90100/(>$& ()-)9D10%$& ()-)9D10%$& () -) 9D10%$&
'()-)9D10%$& () -) 9DL0%$& () )pP4o419D10%>$& ()-)9D10%$& ()-)9D10%$&' () -
") 9D10%$&' ()-); CFO9DLO%$E; ( K+049D10%$& ()-): . .

CF9( 9D10%$& (1) -4 SDIEIRmReY atosygwim}as 21§ CorapsiHagimmuiostimulatory
S ")3: DK %-$& 9D10%$& 9D10%$&

' % ? -) 9D10W§%Q{%§%%L@§% h }hce;) Ig’g 35%6@?%5( t%“)e I(Sggj‘b%oww&( % ) - ) ) 9D10%>$&( % ) - ) ) 9D10%$
& ()-); cF99D1097@>$&<;(A»;Ca@gmiscce}go(m%qu -62)
cF99D10%$& () -) 9DLQY g‘ Dé;?) )9210 >$& () /é D10%>$& )-) suy~_?09D10%$& (9D1
096-$& () -) 9D10VRERN 11§ §iF06:9% 0Y5 8LV B BE0%e$& () -) 9DL0%$& () -)
gG+09D10%$& (\hdr2RSOUeFEG( A&QplO%NB& ()-)9D10%$& ()-);
cF99D10%$& () - )|</09 109%$&' (
cF99D10%$&' () WhaBn0¥4Hi$E; (\)or D10%>$& ()-)9D10%$& ()-) gG+ID10%$&' () -)
Y& 9D10%$& 1 9D10%$&' 9D10%$&' 9D10%$&'
L, 39D(12)cy3>$& OY %@B&é&éég ?‘)Origﬂg‘ %Zs$& () - )9D(12)(V?>$& () - )9D(12)(V?>$& ()-): (
cFal L, +9D10‘Vt>$&hér}m)tm%?$&i()T()}AACGTTCG 3’ (SEQ ID NO: 63) or 5°-
CF99D10%3$& () - ) 9DL0%>$& ﬁ)d%olo%w ()-) _?+9D1090D10%$& () -) 9D10%$& () -
) 9D10% $&ECAAGBLHISTE (BEQ)IBDN098L () -) 9D10%$& () - ) hH( +9D10%$& () -) 9D10%
>$& ()-)9D10%$& ()-)9D10%$& ()-)9DL0%$& ()-); cF9
cG +9D10%$& ()-)9D10%$& ()-);
cF99D10%$&' ()2.) AR1LAKeSEMm6Jul)DBIASPAR] do)id) détofdifg QDO YMER i thHedBS096-$&' ()

b e b OSBRI LA
EFQ%MEWW?% BTSRRI NG B hEARC TR 7 NO:T) 036010
%$& ( DGA(}%@&TC)}(SEQJI@’/NQ&N), QWOOHW (SEXDID DIB:$8), (GTA DOGOTEER, (

oot g R Al s el e )

cFI9DL0%BEAQCH PRAQIBES IDIND ORDOURSEIN(2 19 - broRrcR bEHE MOXREHAICHITRQYPS& (
)-) 9D10%$& () -) 9DL0Ys$ %) @égmoo/w& Q) )90100/(>$& (L7 LBH(<ODL0%$& () -) 9D
0ZP$&' () - §IQI§£DO7§$&3QAC§§E GEQ ID NELT3I6HRAALGITCG (SEQ ID NO: 79),

F9cG <9D1 %> D10

Fos D100 RaCE I 2 S5 b oS (AACOITCG (SEQ IBNO: 82 TUAACGUTEGASEQ ) o1 o
%-$& () -) APNYMSIZarkd TTARDOPEIRES (SEQ IDINOHRY () - ) 9D10%$& () -) dH( <9D10%$& (
)-)9D10%$&' () - )9D10%>$& ()-)9D10%$& ()-)9D10%$& ()-):

cF9I LO<9D10%$& ()-) 9D10%$& ()-);

R Ly (LT A

' (25 ) 9D1086RE from IR HotSEINS)siin® DI DEAPE GYTLEBEBERNQ; 67), GAACCGTTCG

o5 L oot st e e oo

$ ?<9D1099D10%$& ()-)9D10%$& ()-)9D10%$&' ()-) 9D10%$&' ()-) 9D10%$&' ()-) 9
D10%$& $%*. 16;
~hH( <9D10f(%)>$2& (%- mmmaodylayo@ma%mc{u)de)imm%wl@)n39@)1191%&%() ) ; CF9;

Bl PQRUCG <9D10%$ 9D10%$&:

chgolo%QFélut"}ce)S@%i%%‘/a@%&' ?gj%ﬁf%g}éé@g(%f%@%dé% DAL SEQ H100es8: (

) PDLO% R, (3 81N drd TN, () SDLOTSE. () ) SDLOVGSE. () ) ghor uy
dH( <9D10%$& () -) ODL0%$& ()-) 9DL0%$& () -) 9DL0%$& () -) IDLO%S$& ()-)

cF9yzI L, <9D10%>$& ()-)9D10%$& ()-);

CFO9DL0%$& () -) 9DL0%$& () -) IDL0%$& () - ) gK<ODL0%$&' () - 9DLO%$& () - ) 9DL0%

>$&' ()-) 9DL0%$& () -) 9DL0%S$&' () -) IDLOY$& () - ) IDL0%$&' () - ) dDSIDLOYSE! () -

) 9D10%$&' () - ) 9DLO%$&' () - ) IDLOY$&! () -9PDL0%SE&' () -) ;

CFOCG 9D10%$&' () -) 9DLO%S$E ()-)

CFO9DL0%$& () -) 9DL0%$& () - ) 9DL0%$& () -) _?9DL0%$IDL0%$& () - ) 9DL0%$&’ ()
_) 9DL0%$&' () -) 9DL0%$&’ () -) 9DLO%$& () -) IDLO%$& () -) hL, IDLOY%$E& () -) 9DL0%

9D10
)-)h

>$& ()-) 9D10%$& () -) 9DL0%$& () -) 9DL0%SE& () -):
CFOI L, 9D10%$& () -) 9DL0%$& () -): CFO9DL0%$& () -) IDL0%$& () -) IDLO%$& () -)
gK9D10°/<>$& () - 9D10%$& () - ) 9D10%$& () - ) 9DL0%$&' () - ) 9DL0%$&' () - ) IDL0%$&

AAEINA NN N



n
3! KS@MBLOUXE&' () - BMBLOYXEL' () - _?/ GMBLOWXEE () - GMBLOYXEE () - GMBLOYXES! (

) - @M510 MBLOUXE! () - GEMBLOYXEL: () - Q6?/ GMBLOYXES ) M- qr
3! K$@d\/$1%§§§§§g2()@@d\/$10%(&& ()- BMBLOUXES ()-"", 2/ @w%ﬁ@f%a‘iﬁ%} () - BMB
109X&& () - BMB10YXK&EE' () - GEMBLOYXEL' () - RMPLOYX&E () - GMBLOYX&L' () -, / 49>717/

MP
31 K$ @?d\/$10%(&8§ (A0 Enm1ovedHateTy- RERE FORERCRIAAEATDPRRIN QS At ENRUI DY VP

3@!\@10%@@&“6(‘3% RN TR S IS BRI RESRABE (S 100688 () - BMBLO%KEE: () - M
100X&& () - UXZ]5’ @gmmmmxnce 3 (SEQ ID NO: 65)

3@MP109X&&' @NB109 @MB1QYX&E' () - BMB1OYX&E' () - BMB109X&S&' () - GBMB10%
X&&' () - cdel quwWrFIRY o&?&@&CX‘?Slﬂf MBLOYX&E' () - U, MBLOYX&&' () - UGEMB109X&&. () - ’

. MPs - n wh X1is T, G 4 wherelesS bromocytosine;
31 Rsuy~ 2/ M M1 BsaN (5 LU POoaaT ™ CIe DOoAeE U, MB109ME&: () - U, MB1096K&

& ()-U, |v$10%<&@m(r¢mlxqugfnmmmﬁzo<&& () U, MB10O9%&E' () - UVK
Ol GB, MB10YX&S! 1§2 r%m QoxEL ) - Ut X<M MB1090K&& () - U, MBLOYX&L! () - U, MBLOYXEE:
() - U, Mb1096&&: YA 18 90RET G- U, MBLOUX&ER' () - U, MbLOY&E' () - UzZ: t X<M MbL0O%X&

& () - U, M10%&&hdrdin¥Ks T, G or U and

" Ol Gh, MPLOYX&S! () - U, MBLOYX&&! () - U 2<M MBLOYX&&: () - U, MBLOYXES! () .- U, MB1OYXSES!
()- U, MB1O9BK&& wherein ML E80(Y Tﬁ%ﬂ@m@)( PR QB0 /RESEI0)Z ISk

" GG, w%@ )= U, MBLOYX&&! () - U, MBLOYX&&! () - Ut X<M MBLOYX&&! () - U, MBLOYX&S:
()-U, M510 §§¥‘ 10 MEL09X&& () - UM MBLOYXES! () - U, MB1O%&&' () - U, MPL09K&E () - U
ASt X<M MBLOYXES! () - UMK

T Cl GBM MBLOYX&&' () - U, MB1O9X&&' () - U, MP1OYX&&' () - U_?<M Mb109X&& () - U, Mb10IX&&
() - U, Mb109X&ED-( )unmm@m&atp§y) 9! mm@%(é&a%cg)%dm am&‘w})erqpihtﬂ 5k

S R I B D
T O O e

XE () - Ui, MBLCONGRTCL (IO MBI COANBEIRAR( B0 1 MBLOES ()-

U, MP10%X&&' ( U |\/$102’/d(&& )-Umo vT
ZGAAZGTTCG (SEQ ID NO: 92), ZGAAZGUTCG (SEQ ID NO: 93), TTAAZGUTCG

(SEQ ID NO: 94), TUAAZGUTCG (SEQ ID NO: 95) and TTAAZGTTCG (SEQ ID NO:
96), wherein Z is 5-bromocytosine.
20
7. An immunomodulatory polynucleotide according to claim 6, wherein the ISS is
selected from the group consisting of ZGAAZGUTCG (SEQ ID NO: 93) and
GAAAZGUTCG (SEQ ID NO: 89), wherein Z is 5-bromocytosine.

25 8. An immunomodulatory polynucleotide according to claim 7 comprising a
sequence selected from the group consisting of SEQ ID NO: 35 and SEQ ID NO: 36.

9. An immunomodulatory polynucleotide according to claim 1 or claim 5, wherein
the immunomodulatory polynucleotide further comprises at least one TCG sequence.
30
10. An imfnunomodulatory polynucleotide according to claim 9, wherein the TCG
sequence is adjacent to the 5' end of the ISS.
89



1077!y’ 7$109%77& () - 7$109%& () -, MP1O9X&E ()-UMK “CI G /2" 9&|[:- 110r"
- 10%"& ()- 10%"& ()- SM10%"& ()- '10%"& ()- "10%"& ()-

0% " & A 110r"  10% & ()- "10% & ()- y 10% & (rerhQ2 &l -
0(;&-(§)\i€5“2 %? A 1107 10%5&')()- ‘10%5&')()}/ 10%&'8’9Té%9j;/§*88-

10988& ()- F 10%&'() Me|[:A 110r" F' "10% & ()- !10% & ()- !10% & () -
y-&10% & ()- 10% & ()- y10% & ()-O[J|[: A 110r" ,/10% & ()- - @10% & ()-
+10% & ()- (F10% & ()- '110% & ()- 9410% & ()-J ' | obU410

109K &&' 10" 107 1Q:, ;- 1006 & ()= 0 &3 &' 6
" boald 9 Pl /3&&‘-“%‘3%.’{9’??‘8%%‘&‘3? 737 %%%%ﬁgc?))r&% Hlfidn | @3‘9{»«&8 () - |

| 109K && ( Whergjr thb UddDnoth Q&8s fol ynucledOdk Bithed eonlp)*%z&&'l"@GA kehpeha®s' () -

S 109%K&& () - 109 () - \|[:bU410 9* 10%K&&' ()- (10%K&&' ()- ' 109%K&&' () -

WMOMKEE' ()- !'10%K&&E () - foOWK&E ()-&f|[:bUAL0 3710%&& ()- 510%&& () -

- 310K&& () - f 21@%%0&%&%@%’ polynucleotide according to claim I or claim 5,

wherein the immunomodulatory polynucleotide further comprises at least one T, 5-

bromocytosine, G sequence.

13. An immunomodulatory polynucleotide according to claim 12, wherein the T, 5-

10 bromocytosine, G sequence is adjacent to the 5' end of the ISS,

14. An immunomodulatory polynucleotide according to claim 1 or claim 5,
wherein the immunomodulatory polynucleotide further comprises a T, 5-bromocytosine, G,
A sequence.
15
15. An immunomodulatory polynucleotide according to claim 1 or claim 5,
wherein the immunomodulatory polynucleotide is less than about 150 bases or base pairs in

length.

20 16. An immunomodulatory polynucleotide according to claim 1 or claim 5,
wherein the immunomodulatory polynucleotide is less than about 100 bases or base pairs in

length.

17. An immunomodulatory polynucleotide according to claim 1 or claim 5,
25 wherein the immunomodulatory polynucleotide is less than about 50 bases or base pairs in

length.

18. An immunomodulatory polynucleotide according to claim 1 or claim 5,
wherein the immunomodulatory polynucleotide is single-stranded.
30
19. An immunomodulatory polynucleotide according to claim 1 or claim 5,

wherein the immunomodulatory polynucleotide is double-stranded.

90



- y#109K&&' ()-fNvU410 93 "10%E&& ()- 10% %&' ()-G 10%E&S& () - GLOk&10k&10K&

109K && () - 8109K&E ()-T6|[:vU410 , "109E&&L ()- 109E&&E ()- L10YE&E () -
F109E&& (% OF&S ()- 10%E&& ()-6BE: | [:vU410 ' " 10%E&Si-L ey WLLOVESS () -
" 10%5&&'2 pdyft%)@ﬁ&' (§) y 10%E&S&! 8 10%'5[&&' ()-H[:vU410 F i)o%%’z%ﬁ'%%- 0

5100E88 () - 410%E&& ()- f2 100E&& ()- - YAOWWESYR ()- +
109E&& ()-[~_ aovU410 f GLOK&E ()- "109K&& ()- 109K&& () - 10E&1O0E&10E&
. 109E&& () - 8109E&E ()-P|[:vU410 ~109%K&E ()- 109K&E ()- &TLOYK&E () -

109K&& ()- &F H109K&& ()< Ok R&' (). - " § 100KRE () -
Z109% &8 () - yl?ggﬁk‘@ 1§ﬂomg;f<t%gl§f(§)i>_oq#nfgl}%§5 %C)%]C’Qn%‘ékc@g’(/t %1i&h5: VU410
S/ Z10%k &&ivhdrein-thel D ddonfgdul ati3 podntiéletdide i sthOle8k' () - & Z10UK&& () -
" 94109k && ()-i 5| [ NAM1010k&10k&10k& qc&9109K&& ()-S 7 ! 109K && () -
5$109Kk&& () - 2310%K&&' ()- 0109K&& ()-T|[: NA41010 S10%&E&& ()- 93 #109&&& () -
108ERL () SIONEGE (G YA oty BUEBE {okofRnhd S MAOAD wHFRE ()

f 109288 ()- 10%E&& ()- 109&&& ()- @BI0VE&R ()- SL0%E&& (-9, |[: NA41010
* 100E&&L (polyntBuEaR:¢rprised 0 plEssphojothiofie OO&RL () - " 109&8&' ()- 109E&& ()-, z
Ic! 11| [:NA41010 8T109&&& ()- "6l YA0%E.S' ()- 4109&&& ()- | 1s109&&& () -
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a polynucleotide according to claim 1 linked to a biodegradable microcarrier (MC),

wherein said MC is less than 10 pm in size.

25 27. An immunomodulatory polynucleotide/microcarrier (IMP/MC) complex,
comprising:
a polynucleotide according to claim 5 linked to a biodegradable microcarrier (MC),

wherein said MC is less than 10 pm in size.

30 28. A method of modulating an immune response in an individual comprising
administering to an individual an immunomodulatory polynucleotide according to ¢claim 1

or claim 5 in an amount sufficient to modulate an immune response in said individual.
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31. The method of claim 28, wherein said individual has an infectious disease.

10 32. A method of increasing interferon-gamma (IFN-y) in an individual, comprising:
administering an immunomodulatory polynucleotide according to claim 1 or claim

5 to said individual in an amount sufficient to increase IFN-y in said individual.

33. The method of claim 32, wherein said individual has idiopathic pulmonary

15 fibrosis.

34. A method of increasing interferon-alpha (IFN-o) in an individual, comprising:
administering an immunomodulatory polynucleotide according to claim 1 or claim
5 to said individual in an amount sufficient to increase IFN-o in said individual.

20

35. The method of claim 34, wherein said individual has a viral infection.

36. A method of increasing interferon-alpha (IFN-a) in an individual, comprising:
administering an immunomodulatory polynucleotide according to claim 9 to said

25 individual in an amount sufficient to increase IFN-a, in said individual.
37. The method of claim 35, wherein said individual has a viral infection.

38. A method of increasing interferon-alpha (IFN-a) in an individual, comprising:
30 administering an immunomodulatory polynucleotide according to claim 11 to said

individual in an amount sufficient to increase IFN-a in said individual.
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39. The method of claim 38, wherein said individual has a viral infection.

40. A method of ameliorating a symptom of an infectious disease in an individual,
comprising:

administering an effective amount of an immunomodulatory polynucleotide
according to claim 1 or claim 5 to the individual, wherein an effective amount is an amount

sufficient to ameliorate a symptom of said infectious disease.

41. The method of claim 40, wherein said infectious disease is an infectious disease

caused by a cellular pathogen.

42. The method of claim 41, wherein said infectious disease caused by a cellular
pathogen is selected from the group consisting of mycobacterial disease, malaria ,

leishmaniasis, toxoplasmosis, schistosomiasis and clonorchiasis.

43, A method of ameliorating a symptom of an IgE-related disorder in an
individual, comprising: '

administering an effective amount of an immunomodulatory polynucleotide
according to claim 1 or claim 5 to an individual having an IgE-related disorder, wherein an
effective amount is an amount sufficient to ameliorate a symptom of said IgE-related

disorder.
44, The method of claim 43, wherein said IgE-related disorder is allergy.

45. The method of claim 43, wherein said IgE-related disorder is an allergy-related

disorder.
46. The method of claim 43, wherein said IgE-related disorder is asthma.

47. A kit comprising an immunomodulatory polynucleotide according to claim 1 or

claim 5.
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48. The kit of claim 47, further comprising instructions for use of the

immunomodulatory polynucleotide for immunodulation of an individual.
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