;e3e.',.$ | B 6 T, BP5 | MMUNOMODULATORY POLYNUCLEOTI DES AND METHODS OF
USI NG TH S- REFERENCE TO RELATED APPLI CATI ONS 5 | ,cation
cl ai s t@%&g Ity benefit of U. Smmmm mm“m L) applicati H%LWE/E@Z 75,
filed Decenber 27, 2000, which is m Mm orated by reference inits
entirety. TECHNI CAL FI ELD 10 The preseRjyguvention relates to

I munonodul at or ol ynucl eoti des conpri si ng} an i mmunosti nul at or

ol i gonucl edMM UEATIGRY POLYNUCGLEOTIDES AND METHODS QF USING of

t he pol ynucl eoti des to nodul ate an THRSAMEsponse. BACKGROUND ART 15 The
type of immune response generated to infection or other antigenic chall enge
can generally be distinguished by the subset of T helper (Th) cells

i nvol ved in the resp@RESS-REFERS S TORELATEDAPRLIGATIONSr cl assi cal

cell - medi at ed ncti.ons such del ayed- t rsensitivity.and

Goti vation of TS GPREAToRSA e PFpRY TRk} UNPERRI A 0Pt s

functi onseerRs &6, fitsd DaRinbes 27,2006 vAdEh fsterdByGfiddrpaitict b trkRfencd hifitd Ype of

| nmune r esponse 20 to an antigen is generally |ng?uenced by the cytokines
produced ¢npretie cells responding to the antigen. Differences in the

cyt oki nes secreted by Th 1 and Th2 cells are believed to reflect different
bi ol ogi cal functions of these two subsets. See, for exanple, Romagnani
(2000} Ann. Allergy Asthma | mun@ECHNICALIBIELINe Th 1 subset may be

particularly suited to respond to viral infections, 25 intracellular
patPhogens, andlhapresent ivertiqndslatesdo immuperadulatory podynygleofides Gompgisingan

activate r ui ol - 14 vi ng
bact or i a eganosPiilaloty cHEGAEIcolBY sl (S 1 Att efut oAl MdiBiskh i

si nce | L-thepobynhitletides ¢ odulatetan imndne eespghsepr oduct i on and eosi nophi |
activation, respectively. 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 regRORFROUNDARY in the Th 1 /Th2 bal ance
can result in an allergic response, tor exanple, or, alternatively, in an
i lér eased CTL Thsiypesfimmumy regponse gyneorg¢dtoiniaeticram adsdmntigdid clirdengeany

I nfectioug _di sease such.as ,tu | gsi d rha:. . .Th2-tvpe responses
are of |iCAyEsnely §Ef’1558g‘<)§1"82°-‘/§§%§%§@ oF T 18 #Kﬁ?)%l‘a&wg@&d&i@ TRBORERS g
smal | pepThelTh1 sidseriefbspormaiblé foe classioat icelivniedinetl Runctictiskach &y delayed typeused
antigeni c, agents .that avaqi d use of pqﬁt lally infective intact viral

parti cl eshyressepsitivisy andactixation of cytatoxienl lyyaphacytss (S ETLs)e wheteas theTh2 subsebve a
o . ' . el
ther apeut haef8dsGfidre eﬁ@&t\)ﬁf}p\%ﬁ é\jﬂeéﬂr ?&%mh@d\&@ﬂ.y’lﬂ Ebf i‘fﬁn,rkl'x'éwggbotnﬁ? .

I mmunodefi Cclency virus acclne 1s an unfortunate exanp
f @0l ure. forantamtipémiseeneralty inflaence bydthd ¢ypokinebipredited by yieccellsespendisgmonses,

characterjzed.b L. titers of neutrali zi nt i Les, but w.thqut
si gni fi cahf aegﬁg‘-' %g‘}gfﬂ‘éﬁ ‘P?Hﬁfﬁ'f‘f ‘.‘esﬁﬁ?'gtﬁegg,ﬂ% Gﬁgq.?’?ﬁﬁlés ol bg\‘:‘ﬁ"fz &y
r esponsesrefeét difféeRl BlokRhEfuhions oF Befe tWd JuBskts: a8deO Tt exaRple, R&magaki | n

al l ergy where an I9E anti body response can result in
(2000) Ann. Allergy Asthma Immunol. 85:9-18.

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

s 1)

25 intracellular pathogens, and tumor cells because it secretes IL-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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anaphyl actic shock. Generally, allergic responses also involve Th2-type

i nmune respo Al lergic responses, including those of i t hma,
are char a@&e‘*}?{’ggogzby an early phase response, which occurzﬂw{]ﬂﬁl}r\?’@iconds
to mnutes of allergen exposure and is characterized by cellular

degranul ation, _and a | ate phase respognse,, which occurs 4 to 24 15 hours
later and is cherBenydnfestiousslisqasss F¢ itaberelods and walarin T h2 tyge FesRORSeS ¢ of

al I ergen i ji rgic
Fesponse, TA SHischroRBie Vol e gaifst BEB, bhbosal hatchaE aing mbl ferldef 0L, ¢
whi ch i n derivedtfrongthetargeteptigeruamt other aurrtntlp esexldgigenie apentethebs@idise of

hi stam ne and, ot her medi ator.s of jpflammtion frommst cells and

basophi | sP°tBEH4?lﬁfd“{eﬁté"q 1gtagt ‘ﬂF?éE%“WE‘ép&E@,al@% elisiiithe gnmpne 13088 | nt o t he
si ke of QBN t RRES ' sult).
Anzsi gen ?ﬁn%crggr'\ot hgr?ag%%v?grﬁﬂgﬁlegr{%gg&éi gg? e}c gﬁi nvo?@ggc?ﬁéﬁg%éu@gﬂégus

i nj ect i oninwrhusodefitiendyuvirugr(HiVixvdogineris ap apfonynatewuarnple of this failurge rProtéins h

i muni zatj on,treat nent.s presen he risk of inducing |gE- i at.ed.

anaphy!| ax"?egﬁﬁccﬁf&%ca@gﬂ? °8?FE’1‘25}YB%18?‘8§§3 TG 8%rﬁ§99£ea%gﬁg§1 té'}?’ésrﬂfs of
the all efﬂétﬁraliﬁhg ﬁﬂ&ﬂ%s'bﬁ?%ﬂ%-sjé?hﬂ@aft 6éll-rﬂeﬂia$edﬂﬂﬁﬁtﬁﬁ@h has 25 yi el ded
only limted sucCess. Adm nistration of certain DNA sequences, generally

known as i nmunbforéovat, some typseofantthody sespon®sare inaphuepriateiin ¢emtaune r esponse
wi,th a Th. |,. -f.ype bi as indicated by segretion of Thl-associ.ated

ook nesindigaliphy wesCly brlers Fher S dEh AR i aPy ipofh Rt Be w th an
antigen rgphilsctidshdck NGedelF, aNERgRErelRMBEN WS inQolv Thadypdlinthwiecd 30

antigen. Roman et al. (1997) Nature Med. 3:;849-854. For exanple, mce
i nj ect ed TeAponseser/Avidreig rodpppsessiopladingithesefaflergic astma, pre-chagpstesizedby amse

|96 © andtiyaissaRinst Wb lFoftils Wil BLOIUN S RARETS AtroBh BEAEIARED 1 ©
'that sec¢lairaterized #y aélthlirldegranblationdndl dbkeyphasterespmbe, athiclgodchsstd toldd T cel | s
were predom nantly of the Th2 sub 1 ce i intradermal |y

5% WPt oy feer sl ¢ chamateginec . I iA O AOBROBRIRIOUBERUE RhaetEan: no)

encodi ng &, : B0 i 13
ant 1 bod 6 Teng e B AGy A G Barly phdsE SPRCCIRY reSbiy o hhch iosSipks,
denonst r algEnantibhdies ombastplits and mast celts; adiohi in durmnitsiggeirs dé¢graniifationsand thet .

Mor eover , ecific,lgE productio the. pl aspi d DNA-J njected m ce S
oduced cupBeueptleat oftistinis oB ol iedidis SF faminsgion o e BefiEan o1 45
I n gener apasophiss. h&latedpHask REpoNSE, éo¥iophilinfiiraté fntd Hhidlsite bEillesgsmh Dy
production of IL-2, TNFa and IFN_X by antigen-stinulated CD4+ T cell s,
w?0ch is expesugiwheredissug dapmage gncbdysfuncsionaesulthi s is 10 particularly
inportant in t N f r . d I gE
producti on. Théﬁg%élm .y‘ﬂlgpﬁ H?ﬁ&ﬁ%%lﬁ} glﬁuqﬁ% %@@ﬂ%g%%%lsggg@%ggﬁ%e@egﬁ?ﬁm ate
a Th 1-t yefsmallyboegradimlle isozedsing dnemmts) efiantienaSach imrhiinibatidnardaghentnt | gens,

¥ ef or encRIeS etk induing i guretiared Raaphalexiand o gatstisient ARES e 43 2445
15 2451, azfgalsﬂamﬁedaémé o%am%?anegig La%)gﬁsc rdspOMRO Thusfir, tﬁé‘a?%g&zifﬁa}‘)ka et

al. ( 199 Jpn. J. Cancer Res. 83 47; Yanmanoto et a
| ASunol . gi¢Rled OA-lisHirsl sustesei k et al . (1993) din. |muno. and

I t hol . 7:130-136: .Br and | . 1993 i h Ph Ol
Jo 9090 005, BhEbHISTaoRof ribi DAGh setentss cganeraly K50WH g5 IMBRROS Ao o
al . ( 199¢yherves bsE8SE iRAfeht inmiAe FSNEse Wil Thhiypé Biakas indi@fRAML 0 et al .

( 1994b) Jpn. J. 20 Cancer Res. 85:775-779; Raz et ‘al. ( 1994) Proc. Natl.
Acad Sci . segsstion pf 3b1gswsiard cytakines. ddministratigpaf)animnBinestimmatofToky o)

116: 991-994. K] al . (199 8, 13,(4, 46549 Pi sets t.al. 1995)
Ann. N yPolypiibotile S andet B A iR RifaicierboriE i afpiritercd

130: 421- 4zdigeli Rofali ¥t 411Q981) Ndraraikded )3 : 848054, 3B} example, Micedhjected 996)

Bi ochem Pharmacol. 51:173-182; Yi et al. (1996) J. | munol. 156: S58-564;

Kr i Ieg ( 19'@95‘1%% itheEscherichig eali (F4|(-‘26f). ﬁm@PSirlﬂSedg'@) ) SaliQelQIQB)tht’qlAnt i se gse
N i Aci.d Drx Dev. : -139:. KlLinr . 1996) P LA
Sei . Usa, adjavagh Y fetponded B prbdiink shBEIER i 1eF ahtpoties, BBECDA el o

273:352-354; Stacey et al. (1996) J. Inpunol. 157:2116-2122; Ballas et al.
(1996) J. Imunol. 157:1840-1845; Branda et al. (1996) J. Lab. din. Med.
128: 329338; Sonehara et al. (1996) J. Interferon and Cytoki ne Res.

16: 799-803; Klinman et al. 30 (1997) J. Imunol. |58:3635-3639; Sparwasser
et al. (1997) Eur. J. Imunol. 27:1671 1679; Roman et al. (1997); Carson et
al . (1997) J. Exp. Med. 186:1621-1622; Chace et al. (1997) din. | munol
and | nmunopat hol . 84:185-193; Chu et al. (1997) J. Exp. Med 3




WO 021052002 PCTI US01/50821 186: 1623-1631; Lipford et aI ( I 997a) Eur. J.
| nr nunol . (s 2344; Lipford et al. ( 1997b) Eur. J. Irmq,t 1,50821

27: 3420- 34 g)/%%I ner et al. ( 1997) Proc. Natl. Acad. SC|

94:10833-10837; Macf arI ane et al. (1997) I mmunol ogy 91 586- 593 Schwartz et

| 1997) J. 100: 73;, St t al 7) Ant
‘?’echﬁlol oAt segret C?L?L d§i15 Py not géNSY EF'@H?@?@?‘E#% gﬁd Eils)l\‘fiée} ‘?elnsegzg | RL

P 1997
S i s &‘%%ﬁ A, IR Hiee B Racr R GuRn #haes) oaon

Yi et al .skinlsefiielh) applichtoriumicd pladfiisk DWAQ(in @dﬁap) &ﬁcoéing@l Gal(ahﬂ%bthlrﬁng dmmunol .
160: 4755-4761; Yi et al. ( 1998c) J |.nunol 898-5906; Yi et al
1998d) J 1S5 sespanded bypnrodursng Igfea:antibe 56%@9@@)1 szﬁ';llmtlpaéae%ﬁfqi Hdrgebut not

gonucleo Tec noI d AM
#eg E g‘{aﬂﬂﬁl‘ icf ngl hatﬁﬁ'? g% Qté e%%%c&oéé@ l)tﬁ’ tﬁ%gﬁwb?%bl ol .
6 23-27; Méﬂe@ﬁcr?ipe@iﬁc I@E Qﬁﬁﬁktldn by tHeplaimid DNA4RBe Allde whe ledgcediseal .
(1998c) Proc. USA 95:12631-12636; l%%uegel berg et al. (1998)

Aller gy F30u5Ryz q@M”%J’ﬁ@fﬁ Natl. dead. Sci 469 91:2141-3 143w JB generggthe responsej ak ob

et al. Q I nmunol .
161: 3930 téé%@d%era il L}‘wmh‘f%&f‘g@yx ﬁlfé’g{’]'g% H‘é‘%%?‘ﬁ%ﬁ%‘fﬁa& ug
Devel opmetigsi-sthhuldeed; CHA7I T 621155 Whithes indicativd 8O8Th-typerredponse. This is

161(9): 4463 4466; G anzinski et al. (1998) Mol.Med. 4:109-118; Liu_ et al.

(1698) Bmaaepumlyamrtsmaa tremqaﬂéofe%lmk%n hf(lalmywvdzyéh%ecmsedﬂzﬁs 1224;

B ode. ePtogitRof Tk atylidy ettt GrimbiBiory pRcleotides it Seinilae k7 dide ™7
Arch. Al limingnelresponsd hasbéén dérBorbftted 20thdmeteriakantigend, virallA%igns hndiwithunol .

162: 1611- 1617; oSpi egel ber 99) Pediatr. Pul nonol. Suppl.
18: 118- 1 2llerggas (seq,- ?%Si’gagsﬁéfégb) Int. I|mmunol. 11:1111-1118: EP
ddcAB

468, S20. WD 9 1 919:
VO 981 40100 %ﬂég%gezmg& 8\/\o 9%'?3%%“52]&% 08/ 56)6\9%% %ﬁggﬁ%?z@?&éee

all§o El k|24§leTola!naga( 091 99R) Micrabial| Immeml 36335-66;36ata0kd e0 8l 61998 Y. /pind

ot ol - (1557 Bes Bttt s Yepanasd #E 30 (RRN I bt daF 40 LR MG

7:64-65 EHIICtlbb? ClBﬁUﬂﬁiumNQﬁd!SmﬁﬁB dthel. 6%1?@33@%@%&1 3193 B%chaae al so
Li ang et al cdin, | vest 98:11191129: Bohl e et.a 1999? Eur .

J. | mmndi’haﬂzgefd 29%75%0‘@518199@‘%9'/%{#8%4) LifecSci, | S4@)B1 9675 Y armamotagst 2

001 67023, (UG OOTESIRE Reh ek BBlopHeg 139036 YU ooty A .

aRo ( 199%YncérRess 86535N08] Raz'etiatl ([994) Poa Nadl Ab&d. 86i USMI1t954Da05281 al .

10 01/ 223 'urw &@g&@bﬁ% g 3PS50 Keds a5 Ao, o

01/54720;5 4\199‘5) Annt W y8dcad, S‘vml% BSB16% P?s%k?é@%@ﬁmn&%
6, 218, 371 6 239 enerally i ncl ude a CG sequence. Nucl eoti des

f1 anki ng 1t5l6e42¢642(3t Paintskﬁe 6bb’"mp%ir5 303-3l0ayhao et e(W?ﬁ)tBﬂeChem

I mmunonodgy at or f .t 5 1 need for
cont i nuegﬁl ALAET ?ﬁg‘(:}’&ﬁi’ feltgg?lf%g i |"§'8 nggr%g;gg&e%?%gég%)rﬁe”d
pesynucl exicreiisl. 4@)173P7; Biieg et @la(l@%) anea?deiﬂsAcﬁﬂﬂrzlglel 6:18308s; cited
herein are hereby |ncorporated by reference in their entire

10
D Set s rlimpameal (L9R0) Aran Nt AL e St (LW, 9318753884 RanstiloUbpe Satosty
sequences (1 §5% ek TPIBTOIN S 1 8O MBLFS Plfe 1 501 7N A0RLAR @

nmet hods for I'Mmune responses i n s usi ng
. IOOI ynucl eadt(1666).J. bamunalulﬂr1840hl84§nBranHmemle(199@)ebTLabttfvm wwems M-pr ovi des

dul at I t ch
N OO O e AT Y OGeS ! Fhesfevon ot Cytokine Res. 16:799-803; Klinman et al.
30 (1997) J. Immunol. 158:3635-3639; Sparwasser et al. (1997) Eur. J. Immunol. 27:1671-
1679; Roman et al. (1997); Carson et al. (1997) J. Exp. Med. 186:1621-1622; Chace et al.

(1997) Clin. Immunol. and Immunopathol. 84:185-193; Chu et al. (1997) J. Exp. Med.
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15 conprise an i mmunostinul atory sequence (1SS). In certain enbodi nents,

t he i nventy | udes conpositions which conprise an inmu ry
pol ynucl ef)v'%lla é/b%@zt he invention and a pharmaceutically accggfg@*’%&gﬂ

exci pient. In one aspect, the i munonodul atory pol ynucl eoti de of the
a sequence_ of the formula 5 -X~ X2 A

33" GG xa 1$OTBEA65 Y, Sirtorcpiab (2 20 B o brpo e S 407254, LipTo epal. 72
it . . e T _ . ) _ |
oher ai n XS FB B A AbL 2 3200428, Waid el 997 PR e Woh ket Sy ok
(SEQ ID 3!9?:10833-0083'57; {v%fb&ﬁﬁaga&g9t9qwa@1¢:@9lwrsmsamﬁeﬁt agsmsao, t he
i nmunono .ory pol.ynucl eotide o i nvent | conpri ses. an
conpri si né- é}"éefétfg'ﬁééoéﬁ'%%h%t%?tﬂrl (AB%I)- ,”S%‘e%%’i’o g, h- H rp- §§26Q,5C.( SEQ
IDNO 65); ; ' | ne. ' 1507, 960 (Z= 5
br ojr\rlgcyt o%‘il ne§ ,S%v&laé@e‘lh?\ N?(EQ?’?@(’: ?&&g’rwlq?%gg gf(a'rll. (‘)1(29?3831%9d §A‘9%?94é (
wher ei n X2998; IEclee etral.|{129%) GalefremanalhE7% 91-idh; Kling enak (B97 Y GAARCH ME. 3'
SEQ ID : wnd=D b ' ol ,
i( mﬂ? no m)yg P ngpgipgll %ﬂ@&ﬁg%s @”%ZQ%elrhomhgﬁ% ﬁ’aggg& r(‘bﬁ@éé Immynglist one
f the fol ' ' %M% 86655893-5606: T | D
KIQ 72) , Oééﬁﬁ”ﬁ%%‘é”?%%%ﬂﬂ%gﬁo 77), Zé(AAZGJ*F%G“(nggYIHDaL%. : i!9§)J' %{"ﬁm
GAAAZGUTCE6 493 149 Tyidrieg () 998 MaAppled AitisenssOligonustegtids TeahnologCh 024, p52002

PCT{ USCOL/ | R ,apot her t. 1 i h respect .to any of .t di scl osed
L n, | Aabahe, O a0 3 Q%W%P%ﬁseé\"?%gﬁ&?’ Ip¢s ‘ﬁ%&‘rﬁ‘ﬁgﬁgﬁ?"f t her
conpri se Qmerddiol @227 Aerieg el £ (19988 /o Ianhsalt Peli:7428-2433 eRiHEp&t ) 998c)
preferably 5 (or upstrean) of the I'SS. In another asgect, W th respect to

any of thfrecdash dead Seid UddrBi: 12631 HA63Gimipicaethers eftabr(yOPD 4/isren B#IDO3ef t he
[ ti ' . / , - t osi ,
o A sequdniiptt (O SRSy 00T, kh 8O R BbBTE T e o

the i nventl6t:3043-304% Redfcrd €t all (19980l immunsh ¢61:39304393 50 Wasetdtedetpal. ¢Y99I8)s an
I munonodul atory 10 pol ynu X, i ncluding. an

| eot i de/ m
i nlrﬁJnonpddﬂé(f@ﬁ?&pﬂﬁlﬂﬁé%%@{?&ebﬁgl%éw ﬁgg}q‘g%@:ﬁ%}h‘gﬁ’ﬁ et ¢ 98kt ocarri er,
In parti C%l%n&@l@l(%}:ﬂ@%d& BramAfski AN 15985’1%1.&&}42. 9-11%; $RPENEr aspect,

the invention provides conpositions conprq sing any of the | Amunonodul atory
pol ynucl e(t998 Bldadr92:3#30+37 3 6 0vpldexeahuat &h (E998) acmrna 16:d2) 6-d224; Bramndiotl 5

herein. The, co | £ 1,0nS | so, inc I pl a pha eutical |
accept abl IM?W&FZW"S?’ ’%WﬁA%%§%W§5{§Réﬁég§MﬁFEQ Qgggp‘gs an y
antigen. IRmanolt NEI:7654P7082; Blibge &t (99D Tnb UPNA. UlergiEirimal 218:453l4k6t i ng an
I mmune response in an individual, conprising adm nisteri ng to an i ndivi dual
an2Q munofsarik eoaly (1989)\h dmmanel; te2: 4111 7; Bpiegelbesa et al. A9Anbediatr.suf fi ci ent
t o nodul a ' [ Sl h: L d iindioNé I ) u i.on
accor di ng FigooL SUEPE 183182 MaltincOrBh 6 L oSO e BE PETPHL AR T

I ncl udi ng EPM68c52011 W@ 0640255 3; WO D7(418269;,0W0 987 $6:47a WDl 98118810 WO D8Y37919;mune

{2oPone o tohH B e o WSS L BRI R NGBS i v 70
or ophyl actiahs SAR1S09) IufilhdiRR-2 7] 208 WY 083202, WO RRIER [ving an
i i2%ct i ou99/3386H 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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In a further aspect, the invention provides nethods of increasing
interferog IFN-"y) in an individual (or stimulatin | evel s (or
am)unt(s))QV(?n dnml‘zndi vidual ), conprising adm nistering ang%(lfﬁg%%(so \{am)unt
of an i munonodul at ory pol ynucl eoti de of the invention to the individual.
Adm ni stration of an inmmunonodul atQqry Eol gnucl eotide in 30 accordance with
the i nvenPl/8h39G Y QHE47REN 5. PatertNos. 74880, 1945t18 6120264615, 214:8965 or

t hese net [ ose individuals who could benefit froman increase
of IFN-vy, %’%ﬁ’é”zg’fﬁﬁ%} 1f/c?dual s having idiopathic pulnonary fibrosis (IPF),
scl eroder na, cilSSgaerslyriacdudd a GG6sequan®e.0RLAeadR fRaKINYMEICEGEAd I$$alss ed

fibrosis, hepatic fibrosis including schistosom.asis-induce patic
fibrosis, 3PREARIC F(fii’lb? Rle @ 51%@“P°'§99‘8?tﬁ@?a%ﬁﬁi°f ﬁ’SrPQlW\‘F@H“%GﬁEEﬂ i mpr oved
by sadmi ni i f ) ] & LAE N 5 j 1 provi des
mechods of " Eheed fof Sotifued ReMAUIMIGY ISSYOEEle intanlnBitoRlIAR, P! O

stimul at i polyh&dleatidesvel s (or anmpunt (s)) in an individual), conprising

adm nisterin ef fective anpunt of an Jjrmunonmdyl at or ol ynucl eot i de of
the i nvention AU RARSE. RBIED; RLFatoRcy AR PLEHCRIPRT Citsh BErPin FrRERYdul at or y

pol ynucl egicoffRdrdttd B FPErdARGR thdid dhtikdlg. | nvention increases IFN-a in the

i ndividual. Suitable subjects for these nethods include those individuals
having a viral infection as well as other conditions which nay be inproved
by"@ldrri nistration of IFN-a QMWI I\?f | FN-a. 10 I n anot her
aspect, the invention provi Foratthg one or nore synptons
of an i nfecti oThe tHveREGErele3t® irnfungstiatlilatorysegiidnads @SSPiddect i ve anount of
an i nmunonodul at ory pol ynucl eotide of the invention to an individual having

an i nf ect iregnemediatery prlynuglestidesicoptaining 1S andrmetbedsdior aodulptingyimymurd eot i de
. Y . iy : ) Cn
I'n accor g&%g&xs\% fn%&&rddaﬂ‘ﬁ?@@'tﬂ&e g%hg&&i&? \i;‘&%?{gwmrr{é@m%y ptoms of the

infectiou | Sease. e 1 n t1ou I Seases e treated in
accordance wi t In édecaspestethe inventiorcprodides inimwionsadulalorygoadamcieatides avhioh a

celJ ul ar pat hogen .(e.qg., .a cobacteri di sease, laria , . |eishpani asi s,
C bpl as nBSMBSkAR R FosiRUBIOE HaveRs, GO 10Tt chedimEg: B A
excl ude Videldedlbsi ns WiicH Stk @R irhmUhSRSdUIRbAL Tﬁogyﬂktli?:tléﬁ'tiﬁéof ﬁé eferably

for carrying out the nethods of the 20 invention. s of the invention
gener al | yinventon ang aspharmacenticallydceantable exsipientc| eoti de of the invention

for use of t el HRASBRSE So A0S aiBR el oslsfiad S e el ot o
i ndi vi dualSs ésmprisiigDsquedte of theefotmgla ¥ -Xy X, AsX{ €43 X, 'O G- (SEQADARO:

associated with a grtaype i mune response (e.g., allergies or
)

al3%r gy- i RALwbereasKngd) G, Corddde biogogiosingl Whewin Xe fs hG.er Hpwherein
LaetineS X5idT, A YRECWRERIRIR'T, B Sk %31 Fhéreindhe ﬁ%@fﬁmﬁsw cobacteri al

epi t ope, a tunor’ assocl epito or prop I c vaccines, suffers
from canc#GAKCEITCE-3" (SEQMDaNC: 68 part S’ (BGA AICGHEREG-30(SEQ IPNO26l)e

i nst ti b i ded.. MODES E CARRYI N E .| NVENTI ON 30 W
have. i SCover ol HATRARGSRRIG % P OMGBIOOHIOFE BoW DRl ot 8 iyention
| MUNOSt | GAthAiRE ¥n ISTILGHASInd 4 et Gf MR foARHa SUX, WA KIFIdR, TOGR

I‘ES£OI’ISES in individuals, particularly humans, usi n% t hese | mmunonodul at ory
b

pAynucl e(3EQ&E NOHh$) WhereprZ 695 -bsmaaytasinel wisgreinsdsis T, €6 6pard (Zohs of the

i nvention,conprjse._an . inmu r | eqti,de conpri.si n.l SS as
descri bedb??g?%g; _smgg_%:ef%gggsﬁg%%? {)y’yaﬁg¥%ﬂsg‘éﬁ %fe(g’ \gfer?lﬂéaﬁﬁeﬁpr on
further i Wcdnddghendin tiPformolass ddtE DGAIAZETIICH EQEID'NO: G65B<1§ence. | n sone
i mmunonodul at ory pol ynucl eoti des, the additional TCG and/or T,

5- br onocybesrae¥tosmelequences) is created by the addition of a T or a TC or

a T, 5-bronocy i ' o) 4 hat

i mmunonodul at o?@édpo §%§P€f‘€§t°ﬁﬁ‘e"§‘9‘§8‘%‘r"%§?¥1B‘ﬁi‘ﬁ%"\ﬁ"f‘@g\@g& lggegﬁt&e’ﬁt | y nodul ate
i rBune cekdmprisesat leakt pge bfme folloatihg seqienicesti TGN ACGURCG{SPQIDINDI 61),

i nt er est becau&&lﬂ_ﬁn cells cag) be nore resistant to inmmunonodul ation by

i m’run?)m)d (AH G Gﬁﬁg RNQ ) GEHAEETITEG (ShR &HQirWQ’ WZG&M(&; ory
o the | nbo PONGahf GARAZGTCH RECHIRO 8 ittt pTE SRR e

i nvention al so provides nethods for nodgl ati ng an i nmmune response in an




i ndi vidual by admi nistering an i munonodul atory pol ynucl eotide of the

i nvention nd| vidual. 15 Further provided are kits O j t he

| SS- cont al“?u nig{pigo ynucl eoti des of the invention. The kits :ﬁmy ‘F%ﬂoggr
conprise instructions for adm nistering an i munonodul at ory pol ynucl eoti de
of the invention for imunonmpdul ation in j i mmunonodul at ory

ect an
pol ynucl éot i dedn f@@ﬁ?ﬁcbI““W@ﬁ?ﬁ%f?e%’y‘ﬂféhepiggc‘ilf‘&@eggeﬁeﬁbt hsr esent

i nvention q@g‘cqgnh hni ques
of - nol ecuI")‘aAlAr'ﬂl hl opmlg%fy # eﬁghgggyﬁgﬁégﬁghte hni %ggﬁpitﬁ# gﬂ%l gy, cell
bi ol ogy, MG redforsT rSybmnﬂcymmel,omeg;uenwd@s)cpre&reblwst (orupstheanglof ithe 188. t he

art. Such techpiques are explained fully in literature, such as,
e che 5SS ioshh

Mol ecul ar Cl on ‘h@“Ot}N’?@Q‘Eh%p’aﬁeéﬁ’%ﬁm selosad etsin, tSanbr ook et al .
1989); O g |

Gl tur e ( LERRHGmSRILEE bl RREDYGe bHink inbaion i) Qi mprdObRL 8 oy
(D. M Wi TCGAal/oT Sekroaidcytosite, G AGequende(ansf er Vectors for Manmal i an

Cells (J.M Mller ~eds 1987 Cur.r ent ot.ocol.s in
Mol ecul ar Bi ol @qﬁrmpeﬁhgﬁ%g}m@porgpdula@agzwl ,ﬂ ﬁgﬁb W@{'%Wner ase
Chai n Reagiab@ed.(Mullis 30 et al., eds., 1994); Current Protocols in

| munol ogy (J.E. Coligan et al., eds., .1991 ); The I munoassay Handbook (D.
Wld, ed., Stobkammtheraspest,khé inv&gion préyidesoar) wymenonislulatorues(Geg T .

He P, 996 d Met hods 02/ 2002
O e AR 255 2SRl S AR LRRR Rl By polRSRAREE00% o
St ai nes, gktSinvenVibh HaRéd"o a\'f%réé‘%ﬂlé}gﬁl ;ﬁ&?&'lé.rsts gﬁxfnizroﬁﬁﬂer LS9 16h il t 1 ons

As used herein, the singular form"a i ncI udes pl ural
r ef er encesizs. unI ess i ndi cat ed ot herw se For exarrpl e, an ISS i ncl udes one

| SS. d int bly h t tid d
ol T gonuct oot 1 e aBieet SRAPER GRS BoslintidRrnfiil §fonded oua
(dsDNA) ,  grf@th6émadulai 1%1&&3%&@@@ d@mblegemrtm@iﬁdmwﬁe()dﬁm%kd

nodi fi ed ol i gonucl eotides and ol i gonucl eosi des or conbi nations thereof. The
ol }yonuc| bereindelheempesitiprsemay glse lm‘%‘Fchfﬂ"&KWPlan plammpeantisally asecentpidle

ol i gonucl ment s.

a i gonucl gg‘tf ggts&ga%%?gﬁl%?%&f)c?héﬁ&@ﬁgﬁ 983&%%1&3% gﬁeral ly, through
phosphodi est er It axwd&gaspece ittieniaverition grevidest meﬂhmk@fgﬁ@dulamghnaﬁunune

phosphor ot hi oat e est er g al sp. be used i,n oligonuc¢ tides. A nucleoside
consi sts EFSPANSE IR AR Ind} @fﬁ"ﬁg‘l’ﬂﬁ negAdministsring “(%% "g’r"“h’@f?“?/ﬁ’t‘m\)@’? *EB?Y) or

pyri m di ngo( hBMEBRR of -ﬁ)e inGertion '1H§‘.n ﬁﬁ;})uﬂrsuﬁ'i&&t ko ﬁlU}lulaﬁranQEﬁﬂlﬂl@% gSnéleln

t hereof ) baSe bonded to a sugar. The four nucleoside units ses) in

DNBQ ar e cadit dntlividualy émgwoemn ladebmgmta the med@d& of they mmnmq may be

deoxycytl di i ucl e term
"Tes s Rebfest et iiplsitet ing dRIR SR 30 SRy R B b RER ST TS o or
cont ri but gypedmenuiie 2éspbrse!(€.g, sroeamgﬁancaﬁ:edrmuﬁ)?d:dmdwé FeBeiving Vi VO
and/or ex vivo. 20 Exanpl es of mneasurable i mune responses include, but are

not |ini teracqn;s sugh WB%‘@& VReGIngs {e.gh yaccingssmprisiag an gHergy epigopeps

el I's) ooyl BB, SPHARDE AoGuck KRG b frop AL R Bl il

Pr2f er abl mthtdamdrﬁﬁdhﬂﬁuammwngadremﬁmmw dxyeasatl vate a Th 1-type response.
A pol ynucl eot | for use in_ the inventio ont at | east qne | SS.
used herein, Ensgfurphgr 3spech Q’G 1VenHoR PRY, Sﬂ%&ﬁ%@?“‘&#*‘?@@@ﬁ‘%ﬁ%ﬁwa

88:3232: gm@ SP%H@ |n\$ent| on. m%gé {%@W%% re er to a

regi on or cpmptising administering| anrefifected ameunt bf ah iry@onsrhedulatoly pdlynhicievtidd 6feam)
from anot her, re |on %rq .pasition pol ynucleo i de or

ol i gonucl &Py 108(93 dnqigidyaly A m&@'ﬁ'é?‘hnfay“ imimgogady a&”V@@liYBHC‘?ﬁ“qﬁdgl tion

i pol y on or
ool [ on” REOHEREe i e Bueria fccBiel By in LOHRHLAR Sl S8QMICH 807

PCTI USO11rmeehdls Aldhﬁﬁltm&e uli):ﬁ('iﬁuﬂl wlﬁrcoﬁl@qiéﬁeﬁtefrdbh lafi Fhordase BETFNAG, @ sucl O

anot her sequence dlrectly abuts that region, portion, or sequence. For
exanpl e, individeals haying idiopathic pulmenarydibresisIRED solaiodermas cutdpesss radiationt he | SS
portion of an imunonodul atory pol ynucl gotide directly abuts that region. 5
The term "i mmunonodul at ory pol ynucl eoti de" or "I MP" or "I SS-containing

pol ynucl eoti de", as used herein, refers to a pol ynucl eotide conprising at

| east one ISS. In certain enbodinents, the IMP is an |ISS. The term

"I munonodul at ory” or "nodul ating an i nmune response” as used herein

i ncl udes i mmunostinulatory as well as i munosuppressive effects. 10

| mmunonodul ation is primarily a qualitative alteration in an overall inmune
response,




al t hough quantitative changes may al so occur in conjunction with

i nMmunono j An i mmune response that is i munonodul a jng to
t he prescej‘!r‘zb%l&}r(l)g@?ﬁi on is one that is shifted towards a " T?%?["@&%‘g&g{ nmune
response, as opposed to a "Th2-type" inmune response. Thl-type responses
are typically considered cellular inmune system ge .,, 15 cytotoxic

| ynphocytisduced Ebrasiss Bepatig fibrasistingudipg schigtebpmiagis- ‘Q"ge‘bh?ﬁ,ﬂﬁla fibtosispieaal al |

et ayeo TOPHET i Eheh B B i PP ERASA RN kIRR L+ ™

reacti
detected at t g alfi9kdiaBpeeaithd pveltion)prbvidésnetddd ehiatBanig ihbdrfersisalphat ed
cytokines such as IFNy, IFN-a, IL-2, IL-12, and TNF~, as well as IL-6,

al t hough (TEN-&) imgn ndixidusd (arstivuilasingdFiNra fevelsZor ympeuntspdnan dadividuallsl | . 20 Th
1-type i mmune responses .are ner al | ssoci.ated w t he producti.on .of

oy oh oxi CONpRsHEAIPUTSEAR & HIRTE monil RS iBntpetibialety pyiirlfans Se;

ant i body .thd iehtidoithe AR iduaE PRBMARstAROn GE AR irihudoms&ilslonf Sslymicldatidé gher

| evel s of antibody product ion, including IgE production, an absence of or
m ni mal @Feordansd with tha investioweincreasesdkNra insthe Andividwal2 Suiteble subiectsfor oki nes
such as I J]L-4. Accor.dingl i.mun ulation in.accordance wi,th 25.the

i nvent i or’r#"r?ﬁ)?’@é"drgé’éﬂb‘?ﬁ. %Q%’ 13 V‘dﬁg@q’éwﬁ& Véfai e %r?t?raéavse ﬁs%ﬁﬁ?‘%'tm/ or a
decr ease yificH fiay BE %Pfo%&ey hdmAfistiafloh ¥E N drfa83h@eask tn AREREGRTEN-QM th the
nmet hods of the Tnvention as conpared to the absence of treatnent. The term
"d0nj ugat e" r dh ansthewaspeat,ahpimvention providis axetho8Sofameliiratingpneer yore | eot i de
and an antigen are l.ipked. Such conjugate,linkages ingclude coval ent andl or
30 non- coVEPLATRS ¢hapialsetous Aieate, FomPLTiPe Uiy ican FHiEcYs areuntofan | o
recogni zqghnAMdnidatiRthr§ BEIThidisctide Yof B iaVeriohitd @ ¥ndid havihg 68 idfecidll 9en
receptor. Antigens can include peptides, proteins, 10 W 02/052002

PCT/ US01/disegsel Admpinissration phan imaunomadulaiony petynuelsatidesin ageqrfates dvitthe |

sugars, 4 OS] | i Dj hWREAS . port i ons nd
conbi nat (DA pR AraBFretchoBl FpHCEBASRY BLAP B S ol Rley ThaFFRIRF"Cory e
SYBt het i aliseldsiviiciemay b abated imdccadande with hieiinventibh inclhide infectioid iseages

nol ecul e capahle of eliciting a B cel| or ‘F cell antigen-specifjc response.
Pr ef er ablSpuseq by & Geljulas pathogeni(e.gn 2dRYGOBaGIGHIa dissasss Malasia, lgishmanipsis; e

anti gen. I &4k AR v 1 ' apten is a
ow ot edoT e Efoel; iAo el Rl Sl M AhcluAdbf Sl w01 7'

r ender ed diseasasogeni ¢ when conjugated with an i nmunogeni ¢ nol ecul e
cont ai ni ng antjgeni c determ nants. Smal | Lecul es rmay ed too be

hapt oni zed | n WEARYSRHER SIEL RBFLR S PEGHRRY 5 BrUPRAM BERRGRENS e
ppesent  LQvdnfdRNTheRité HCthe! HveREdH dgéﬂ@ﬁllykbﬂdpﬁSe afintmusdrisdillfieryf at ty aci ds,
and phosphol i pi déée’ ol ysacchari des such as those used in Henophilus

i nf | uenzpohawieien ,ogthﬁmvmsqmanﬂév gl aipbls centainer), andynay, isther ingludes to a

subst anc qn%’:ig{cﬁg/hsefgﬁ 68 SH4fe gn&lg?ogxgﬁumqgﬁgﬁglegﬁfﬁk E%.onﬁi%tdglgti hP6Fan

. i :
nonspeci f ances or po I nmune response e agent In

the 15 r dadipidual, fdrexampleovhepthoindividuab suffers from audisorddinassdotated witkptlhde” are
pol ypeptides, that are of suffcient | ength and copposi.tion o effect a

bi ol ogi cdYP& BUPWIETESPABSE(e. 2. AllEraie Ay aﬁﬁl?saue&mﬂ aa‘HB@gwmcwamge@wmsy whet her
Okhgnot t ' ' j ; } ncobfA Si X
alr?’lsno aci cl?gﬁ?mgxgggﬁtfcn\ﬂﬂcggﬁ(ﬁ%,{Eﬁﬂ?é&f@&h}b&gg@%&%ﬁ ar Etg ’igncl uges rfatl)di fied
am no aciepitopesoet emorassoviatedepitope) dryprojthytactio waccires Lsufifersyfrars cancer oy) , such
nmodi ficatigns dncl udi byt not limted to hosphoryl ati on,

O ycosy ! Ut A9 a riestons dise e g el ol bt Bey s Provil geni o
peptides” can include purified native peptides, synthetic peptides,

reconbi nant proteins, crude protein extracts, attenuated or inactivated
viruses, cells, m cro™MQBRESHOR CARRYEN THE NMENBENi des. An
"gRtigenic pepgide’ or "anti.gen pol tidg' 2 cordingly nmeans all or a
p%pti on of a %Fg’%‘éep&ﬁ%e(ﬁﬂil%ﬁmg%q%ﬁ fg%ﬁ%ﬁy&l}c???g@gs %‘?W?%é‘é C properties.
Thus, f oringxsERtiulatsly séyiibnces USS)andIMethedPRr imilakidg imfiune AlPoriseslin

pol ypepti de antigen” 1s an am no, acid sequence from Anb a 1, whether the
entire sdadizidvals, parigHanbhunans; yaingsthesed murunogednplsiory palyapsleetides.obheof t he
sequence, which exhibits an antigenic property (i. e. , binds specifically
to an antibody or a T cell receptor). 30 A "delivery nol ecule" or "delivery
vehicle" is a chem cal noiety which facilitates, permts, and/or enhances
delivery of an imunonodul atory pol ynucl eotide to a particular 11 WO

021 052002 PCT/ USOL/ 50821 site and/or with respect to particular timng. A
delivery vehicle may or may not additionally stinmulate an i mune response.
An "allergic response to antigen"” means an i mrune response generally
characterized by the generation of eosinophils and/or antigen-specific IgE



prevention of an allergic response as well as treating a pre-existing

aIIerglcan&itg . As used herein, the term"allergen” %I i gen or
antigenic por{ol %)oﬁ?of a nol ecul e, usual | y a protein, which eli |tsg‘§§|

al l ergic response upon - exposure to a subject. 15 Typically the subject is
allergic to the allergen as indicated, for |nst nceé> éthe wheat and flare
test or aFRMRPERRA%O ‘IITB\AW@F‘HO‘? fempRse animmynompdy alyhueleptide cQMPESINGr gen

even if of s J0Rkibed HORGE S?:Iméfﬁlﬁiqe m) ecu?l? Pol Afhrl] n%tléférsgﬁ?'ﬁle(lﬁ egmoal 9E)

i Mmune response upon exposure to t |so ate
al | er gensfuether ikclodeatileast bre ACEG. orThésromocytosies, & sequance. Aosoheni ted to,

the. pr boadumgomaulaliinalanrsotdss GF sAREpad UG SHBELE SohomiedRrEFEn o
whisch t heseaiidices % isRecudleBPihe hadtieH ofsrlscsrtd PCbya T%mh@éyt&ine% iRy 9epq doses

used for desensitization are known in the art, see, for “exanple, Fornadley
(1998) Cxafltbe I§SgdWe hayé foundlithat hnmmomcndulauorﬂpcﬂmclemd@a cgmprspmpf:clﬁc

i mmunot h p ers.t.o a of | t her a h 25 inv Ives

ot gen 50 easiERbmedRe g LT e HE Rl SC s itteqery

I esponse. parficul 4 entdtesChdhusedhnicel$64n mao&negmt% ixﬁﬁiuﬁ&hb&ﬂamh tsyncl udes,
but is not limted to, desensitization therapy. The term"mcrocarrier”

[1 efers t drram]?wlquulﬂt% pobimnplestiddsdhangeils fromscammpenly pses labprlaranlemnmabhvw ch
i 1 . . t 30
Bt 50 % Bnirhy oV RRuTSY bt s Soll polRutibudit B B MeipESC {120

about 5, effeetively Sfimblafe IFNLB,; evdnGh BGmah cEllsS | ncI ude "nanocarriers", which

are mcrocarrietrs having a size of less than about 1 pm preferably | ess
t han about 50CTherinventionadserprovides methpdaifor swdulatipg ar immane reggonge irpan 102

nat ur i | YRR REF P ook @i dhlsRly pRLAEe R AORRBR G o,

al t hough iftividwaprriers forned from agarose or cross-linked agarose may be
i ncluded or excluded fromthe definjtion of mcrocarrjers herein as well as
otlRer bi odegr dEteePiyidediaz kitsqompnsing the Sheentaining pebyareleetides pbtheyse in 5

the instagteds d{a{‘}}{e he Flﬂ?j fiEnd?lc8 ‘gﬁﬁ@ﬁ?@ﬁ&xoﬁé fd}%ﬁmxﬁﬁﬁ%ﬁ bl e.

Nonbi odegr a e 'so ase mcrocarriers are forned m pol yners or
ot her mat mnmiomodhlatdry@blynndaemdemﬂ th¢ mvemtibndfior immmustegedudiiondn asdsject and

manmal i an_ph SIO|O caI such as pol ystyrene, pol ypropyl ene,
silica, c‘@J mypomody @F‘&glﬁ gol d, latex, hydroxyapatite, dextran, and

ferromagnetic and par anagnetl c materials. Bi odegr adabl e solid phase
m crocarriers may 10 be fornmed from pol yners which are degradable (e.g.
p@Py (| actic acweneralgkechriguescol i c aci d) and copol yners thereof or erodi bl e

|
§0%u eb byl s donRpraRcEleR e fifseitinvention vill amploy, unless otheryiss indigpted,
pol y( anhygbhiveiftivhal taclaliques olﬁﬁioydoawﬂbthlmgie(mcmﬂingsabmbmmeammg)er manmmal i an
e Sgrbmca' 5821219%14%?&9@2”@%%85%{%@5 qsm(malﬁ%l B P P thg SEk Bk s
whi ch t-act
saponi ) BF e RS HE oo el IR b liver B RAR L cheBlr OB, 20 o1 ©
waber - i n- babloraromy Marwd, seBorabetitami¢Sainbrdokcptial, 1988% ©ligoandleatide Synthesiypi cal | y
i hi f whi ch k i h t,
ot ud ndMariab - 19865 dund e Subes B besniey, 68, BEniHoyloekof ,°

spheri cal gj rﬁszmhuhozwmwm@&scwm&ka@nd&w)a@@nefmm[/apﬂ&wsgal L

shape are al so acce [ I'i psoi dal, rod-$haped
t hei r i nskaumialan &ells lﬂerr‘?esMECCab& edat £987); Gw'cwmf’aotpccds in Mplecular

“nonbi odcHPILE M’Tf‘tﬁg@%} cu e P, R 78 bt P Reat e Bl o

degr aded &al.£4daq@994)n BFreROPISRcolSBR TRuAN 0P YISE. Wl h&édalC@dBd'l@DPP%e
Cenerally, a 25 mcrocarrier is considered nonbi odegrada leif it not

degr aded Jnmunoassay HaydbeatdD:. Néitd, 59, Stockion HmﬁsﬂsN'ﬁrwﬁ X Bigponjyguigner | engt h)
ft 7 3 A
cons! dor ol Rithes R s afony Lo A LAY Bty 90 Ol b o, Orot el

manmal i an physi ol ogi cal conditions. Gengral I y a mcrocarrier is considered
30 biodegradable if it is degraded (i. e. , loses at |least 5% of its nass
or average polyner | ength)




after a 72 hour incubation at 37 Cin normal human serum 13 WO 02! 0i 2002
PCT/ Usm{}?@%%szx&e "size" of a mcrocarier is generally tperdesdogsy Si ze"

or intended size of the particles stated by the manufacturer. Size nmay be a
directly measured di mension, such as average or maxi num di aneter, or nmay be

i oot mametiele! arafiv (BT I Aty gy Sy g
M Cr 0SCOPYCHOREH I bbsellsdHARmBACI993y.0py or scanni ng el ectron m croscopy

(SEM, in conparison with particles of known size or by reference to a
m cromet er. AsDefimiidonsvari ations in size arise during the manufacturing

process, nicrogarri.ers.arg consi ed ta_be of.a. s d size if

easur enent o RoWETET o UaRRRPER oo “an s o8 Ae> i3t SLAE ipropess

nMegsur emagiless fdicatéd\dharaisy. i Fok eggmpley aal $38 hirhdes siedrinste1gsdynani c | i ght
scattering or 10 obscuration techniques. Aternately, mcrocarrier size may
be det er m ned 4suged|interchpageablyherain.the esnsayrolymicigotideand  oligonusleoide” t han a
stated si.ze. if I o i t | e type"
Fiiter (ingubl gblerfidea BARSDIR) RRUbISUEIRERAGEONAT, hale Gl Vol
the filteRNAYSSRNAYambdouble-sirandéRIA @eRNa) modified oligorfuclebtides,ands opposed

to a "depth filter” in whjch retaine articles lqdge within the filter) of
the st at e}figonydeosides or gompigationsithsreo ﬁl&ﬂéﬂéf’"‘ﬂi@&'ﬁagﬁ%&’é@a!r;]b'?écif‘fm%rﬂy | east
algut 97% ) : =y i : i en-type

fitilgt er ofeotgﬁgal?t&a({petgé gﬁ%@%@%@%ﬁ%@?ﬁgﬁggﬁ%%@ /?%H%rr% arelﬁtlg'er s of about
10 pm t o @ligorucle6tidew arepslymerspd nncledsidesjbined, igengmilypdheugie phesphédiestar and

are retained b 10, nm screen filter. apove .di scussi on i ndi cates,
refer e_nceluﬁ‘ég%g 'S"i%}‘%‘gb PIPE,‘I'“Q‘@E[\WE%@ "f‘{‘}L _aﬁéﬁq%gﬁ@g}"?qt%wﬁé ma s1°31°t‘ﬁs§/f}fh_cl udes
appr oxi NedigsonaéiectideSNA rﬁi&l@oﬁﬂ@ﬁ&i&ls@éﬂd}fiﬁirﬁf(gc‘!iégglji(}f@?ﬁgua?ﬁn@(@%@'/ or size

range. This is reflected by use of the term’ en referring to a
si ze and/derivetivecstherenfjeor parinhiding Bhymine (T) cxtoging £Cher wacib(Naprderivativiout

ref.erence,to < {" dees not h i . Si n S
cidor . Tribeap HaSt bondrB RS ik T by BhelbotBistlnfE (ST TDRB SEBH L o
"I MP/ MC 28eogpatizhésine, debefghandsing, dsoxpthgmidihe,aindldeskyeotidiae.nAngcleotigeisal eot i de
and a mcrocarrier. The conmponents of the conplex may be coval ently or

non- coval BiesPRate esiwred 2 neleosids;al ent | i nkages may be nediated by any

non- coval ent i «f Qs i i I @l ractle@l @i C
(electrostatic Sndi fnsg %ﬁﬁd&ﬁﬂgﬁﬁ&ﬁ%ﬂg@%\}% Sg%ﬁeﬂ%/@atﬁés} ég@ﬁaggﬁ? ons.

I n the casmatrifutéisoch mpdsnrable immiregesponsdas theaskredén vigrog bndvaandjonex xiva.

hydr ophob,c iety 30 ., _chol esterol oval ently. |l.inked t.o the |IMP. 14
W02/ 05 obkeses ot acaesleionhe crsRabsEe sbicde, P 5 ves mtsRdp et e, an,
and i s prgfiibbaPpiodactiBh]setetioNRdf ytok RS adtiVation of exgunsioldFymphotyte| ude, but

are not limted to, humans, primates, farm ani ma sport ani mals, rodents

I's
and pet s. ponulations suchias Nk eallsn€D45 T lympbogytess CRr+ Taiymphocytes, Blympheeyiesse |

t hat anoupt fhei t FCI I | . i ngl udi ng
clinical éistg ﬁ gé %%&?mé tgﬁgg&gﬁerﬁg%]fx'fgce?%@gllgﬁg&ﬁ?éﬁgglpéﬁ)ggé p%sr?'t e
cont ext i polyictdatidé forus®in the irieptiorecbntdins dthieascomt IS8t AxfusedihierainstISEP iy a
conpositign that nodul ates an I nmune response 1o a adm ni stered anti gen,

a Co-
arfJef f ect 3182 ghasthand termfar anmiSSrrantrining polypu Eﬂt&ﬂﬁu@fﬂé‘g ngdhe Bcontnigen is an
anount su% {"lu i ‘&%’a Stikfel pon as conpared to the imune
response %f?‘g%dr?‘e 0 eh%tnﬁg ant iogg{r?qﬁtgngg*r‘ﬁ ni stered al one. An effective
anount can be Fainterm $8 ¥rgederally oafers ¢o a mpien archoisitios tin apolynscledfide or er m
"co-adm nistration’ as, used heigi n refers to the admnjstration of at |east

two di f f ePlgpnuAEefide, (downstrepm) ramanothey ¥gion of POSIHAN ILthESANE at e an i mune

response. pdtifickiofiBé ¥r oligomBelEdtideSt ration refers to simul taneous
adm ni stration of at least two different

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 substances. "Stimulation" of a response or paraneter includes eliciting
and/ or e%rwoggm&hat response or paraneter. For exanple, P(’s‘t/ﬁgm}sﬁ&zllon of
an i nmune response, such as Th 1 response, nmeans an increase In the

response, which can arise fromeliciting and/ or enhancenent of a response.

Simlarly, "stinmulation” of a cytokine or.cell fype uch as 20 CILs) neans
an increase i n“/iBORRATHEN: OF S?“é‘g’é"‘re ?{F‘chﬁﬂ @@Jaﬁgxto}/&e%q(tﬁertsmpc%%mqlé E

associ at egofi ffaf fgfon, ?&tianmx&q&hea! FotexaRPR, b dUitbnat BolyBudbgtidact eri zed,

in part, by elevated 1gE levels, which may or may not be’'persistent. IgE
associ at esequenesrwhielsisiadisicemido theUSSaortionoef an;imimusemagulatory polypueleetidgl | er gi c
reactions,. alt@e%g%-tﬁagl at.ed di sorders (described below, asthma, rhinitis,
conj unctieﬁr?ci 2OUPHE LR shock, Hynenoptera sting 25 allergies, and drug
al Iser gi es, andTR&tedsi“iMmufbBEditIesy polhuclatideabsIMPCIrugSS-coshiatrd

mani f estations of these disorders. Generally, IgE in such disorders is

ant i gen- spelynygleotida?y as upedcheggin refess Kp nnlxwéﬂﬂﬂe qempgsiag at leatt @ee ISSedll t i ng

fromthe . ' - yfic IgE i mune response. Such effects
can incl ugée{aﬁﬁ%’?bgér@%ﬁ%’tatﬂ% ngseglpf%s hypot ensi on and shock. Anaphylaxis is
an exanpl e of The RiheilMuhehodstosh’ sarrdRduliting 8 imMunb resPoribes huised €

rel eased jnto the circulation causes vasodilation as well as increased
per meabi | hergingncludes imapinostimulatoryas well as immunsSuppREREYE ¢186%S- of pl asma from

t circu ' . ; IaM}%}- : / : ' occur
sg@t em ca*%?ﬂé}mn?(ﬁﬁ%thoél 1ag¥§10| te%ﬁggtals{%%é??ﬁ%edﬁ g@%‘%ﬁﬁés@% Pre body,
and it caalthmughquimitative\changes malytadsor exaut inmonjunctidrewith immuapmodilatiornt. akg et
tissue or,organ. The term."viral disease", .as used herejin, refers to a

i Sence iTEARYissponss ek ImEmmogp R Jorird g Ehe RERSHR IniEniam ig ppehat &

di seases | ARRPPETHIL  inRRR redd ' & AT -8%8Y]

I mmunodef %tglﬁg&n%ﬁ%/ndr%ﬁr%e@?% lDS), aﬂrcli oﬁgﬁﬁﬁgé '1,;\[3@ ﬁ’?gdln?%?%? n, and as
wel | - underesparsd. Thltype rasponsestarastypicaly tonss ag ammune systdm &d.21i ng
bargeficial or__desi rEd [e ul_tsIi im"{j gl"h?gbyﬁl I nical results, kor Je L,poses of
tHi’s i nveRYIPEXC iEmR ?qyéqsgfes‘g)q St Y ié FYYRe responsgs areRenerAlly (Rpmorpl; ot e not
limted tontibakdyDesedl ITH-t9pe MBUNIesdnees €& noftally chaRicRrig¥d By detayed-type

di m ni shnent of extent of disease, stabilized (i.e., 10 not worsening)
state of Hypsssensitivity’sigagiiong tp apantigenind ¢as be detectgd phitie bjochemigahigvalbydi sease

rogr essi l] oN . l.Lati ' I SSi on
(et her . PireaRdteldl B oot ok lrP it a5 AN, TRRE BTG WG D210
can al so Brarwdll & 10A6)iakBough L/ ilay also b apsdciaed Witle Th2eyRdesponsds\agwellf not

receiving_ treatnment. "Palliating" a disease or, disorder nmeans that the
exdlent andhirtynermayne sespenses avsi geaerally assoniated with thepsodyctian gf eyietadic or a

di sease s e X : r Q0 owed
or | engt héﬁﬁe‘g‘,oe&gstonp rgg(glo'?‘gﬂg%% 0[. F%gsfﬁgfﬁg{?%} é@ggé@&péigﬁgfm@u% t he
al | er gy crespenses ara generaliyeassociateld mdthdigheb jevelsaf antibody productioh,Haclading IgE

pal l'iation . occur. upon dul at i of the.imune response agajpst an

al | er gen( B‘)Oﬁ%éiﬂ"t ﬁ%?l?seg‘?ﬁ ‘?fir!'gﬂlﬁlﬁmd 821} Pf&@“%@ee%%‘agll W’&&"’ﬁﬁo“ Bg Thi:

admi ni st I glob@bte by@Rfesl At as . HIBRIRAYUhmitdAAAMIORI bicBidallt with OF 3
series of doses. Thus, an anmount sufficient to palliate a response or

diZSor der theyinventian mayibetreqoguizedby,foer example, @anaunbrease sn IFN-y and/or Adedrease ihody

titer", of ' amgunt af anptj hody", Lch is "elicjted" a ) .
ng pro ucqunC%n an pncfwt} ual treated in accordance wfti\ the metBde onf the invention as

compared to the absence of treatment.
The term “conjugate” refers to a complex in which an ISS-containing
polynucleotide and an antigen are linked. Such conjugate linkages include covalent and/or
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



innunonDduIatory polynucleotide and antigen refers to the anbunt of a given
antibody‘ﬁ? a tinme point after adm nistration of ¢ Tnxpdul at ory
pol ynucl eot i de and 25 antigen. A "Th 1-associated anti body |s an anti body
whose production and/or increase is associ at ed with a Thl inmmune response.
For exanp Xa is a Thl-associated I n e. . For r poses of
b ° v BNCPB e RSP ERRATeSroogpIe SErbEEaten Dieein ERIRSagices, inhs ahd

measur e ﬂBs#ﬂ?h dﬁf‘t cfmrtl?erédmd%mdbm&bﬁﬂheﬁ:@f PheAdiigBns édn HAUAGYR found
maasure h associ ated anti body could entail measurenent of

| g@ and/imnatig@d.cambe Fyrzhesiss Mt@cedsmﬁabietfoda}dmmtstraﬁnoramth #88iinclude sy

production_.and/ or inc se is as mune,r esponse. For
exanpl e, HYes e‘faé’aléfe?ﬁila Haee Pact éﬁ?q%%eriépecpme 5"21“6%2%'6% b1y,

PG/ USO 1/a§£?§e%§ eliélt ﬁpmmaﬁésgeweg@saﬁc €dr th@hiitigenV Blable@f areTRASAUdONEh Of a
Th2- associ ated anti bod y can be measurenent of one or nore such anti bodi es.

For exanphescopgofiiantigen. heabantemismt logrmeleqular \a@gl@icsaomp@un@\mat isaey coul d

entail neasurement, o hibit" a

funct i on "BMURRETNS ?X/ltseitﬂ’% Sa@g%%fd '}q'(ﬁé“%g%&u‘?t" "{9%]8“ bwdgi/g}’pr oduction, or
hi st am nemiafin6@éiic mblechle cofdinify drifpehiddetdrMinagts. Sﬁiaulwnbucméﬁnaﬁﬂéeaaé ed to
ot herwi se sane conditions except for, a.condition or, paraneter of interest,

or al t er Paiepieniged imcordarip be sendersdantigenie. Besfarably.mtisersofdhapmssent a

it [ d ti whi ch
RS L RN M BT 951, Bk MFBSAIRiB" ot oen i o
exanpl e, phl)&h@ﬁhﬂiubsrs&dlﬁﬁ&hodenﬂu@ﬁrﬂ{bmopmlmgﬂﬂumhmmmbﬂ, ghngliosideband exanpl e,

a conposition cqonprising an i munonodul at ory pol ynucl eoti de and anti gen
whi ch su BNt | body production reduces extent and/or |evels of

anti body as C@‘KBSI ”Terer te%sﬁﬁﬁmeﬁvm&i(t\ﬂﬁh a8l t8'an if¥Rindg@ific Adknt ARAY

produced by antigen al one. used herei'n, the term' COh‘pI’FSI ng” and its
cognat es aaamlgmenbnspemﬂi@illy enhancas owmtsmmﬁs antimatung sgspenggi to diecagenttio thene term

"i pcl udi ng its corres nates. 15 Conpositions of the

i hu ent i oﬁ ﬂf‘i\ﬂa‘f'ﬂ%&ﬁpﬁ‘g@wg‘b ostinul atory sequences (I1SS) and

i rmunonodul at qrh¥ & Speptde>Qiré #61gpéptides ufaﬂﬁrerwdﬁméiehmngmmaeomﬁm in

i ndi vi dual s. Each i mmunhonodul at org pol ynuc| eoti de conprises at |east one
p

i munost iefigtta tielpgizal respnnss: ecg-(antopdy prodpesian arsiokine achwity whether asmotonpr i se

an | MU QRPRAL oy TEISAL! HE pBlE e AR Bl OF 10T

i Munono I'n conj VT MR Ve
i Munonodengii.OThe ege fipeptide’t further mchxdps mddified anmind aq’;ds*(v(}ﬁ&ﬁ:c o1 et chatuedllyw)

and/ or an additional adjuvant sitiQ vent on may 25
3&pri se SR Ron-RAyFAl s wEng) y?“ﬁbm?&%@?%’tsl @u‘ﬁ-ﬁ@%ﬂ tPt:al |y acceptabl e
exci pi enmofdrﬁwmmuglye&éylaxmﬂ%&mﬁeh61 s;gal%tmmasmmﬂﬁﬁw ng buffers, are

wel I kno t"he ar Rém n i ence and Practice of Pharnacy,
20t h edition, “Natigericpéptisas’ ’r@n(mﬂu@ puriffsdmativierpeptides, syntbetic peptigessi t i ons

and opt i dearrna pibos, Eide PRIORERT LS et oFihfiSRlel FySts fell, iR ' O™
response gr@aniishes, aNfragféhtooikuch péptldéﬁnAhe‘&hdlgenid])eﬁﬁd@Tﬁ}a‘laﬁ@gtnlm&p@ﬁudees ponse

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

11



conpared to that which results froma conposition conprising the ISS and
antigen a uvants are known in the art and include, r ot

I imted té&&GZ/?Aﬁdr% wat er emul si ons, 17 WO 02/ 052002 PCT/ t@ﬁ%ﬂ%
"water-in oil emulsions, alum{alumnumsalts), |iposones and

m croparticle i ncl] udi ngg but not limted to pol 'y qityrene starch,

pol yphospﬁ‘é‘%éﬁfgma‘ﬁtlh FRSPSAL 4@ partisnlalimEey cbdel BiEs vehigle may gr may net adj uvant s
al so incl ?gﬁ&%‘ﬁ &fuﬁ]&g%n x’nﬂ?uﬁ?ﬁjesb& eMF59, DETOXTM (Ribi), squal ene

m Xt ures pepti de,  saponin derivatives, mycobacterium cell

wal | 5 prepar anﬁm‘hﬁlprgmmpﬁme pﬂnam;genT mpanh a@u,mnywmlrespoasa gendmllyvat i ves,

noni oni ¢ b] ock copoly r surfactants, il hol era upuni t,

pol yphospﬁé agtenzed Py S%ﬁ"i‘“%‘s"f e&ﬂ&%’ﬁ%ﬁ‘ﬁé@f F‘mﬁe’&ﬁpﬁ%}%&iﬁg%@( iT(| SCOMs)

sugh as t isb v/ as
Fﬁgﬁgﬂbase ﬂgjlé)weﬂ%aaﬁ%hthe% HE bind 9 ggE'}‘ﬁé ffts §ﬁ‘§1a§t R1184d

weII as, uvants and ot hefs descri or veterinary
use and fd)asqphdsiuUpomlat&rfexpafmrthodhemtlgen acnognizsd byrtltedgEnllhe anmgqnmnmt s of 10

Freund' s adjuyant_(both co et e .and .i.
| SS- cont a?ﬂi‘ﬂé‘ HSII': Rk wastic Jé%m@fbatswgu %‘?&4@?““@8@ FF\@E with ot her
t her api es jfDidi rbh't a lﬂ‘ﬁltéd‘]w ﬁ%hﬂ{bgrcleﬁﬂ I?i%%ﬁﬁéx@ﬁooﬂ'&n&ﬂﬁéﬂde@%%&@ms

| SS- cont ai ni ng pol ynucl eot I de, rrp05|t| ons of the invention nay al so
conpr i se Hallergicaesponsd to@nug@”s‘tadhraé’ i “tatlexgid condition” azd egually pprropats

| A hrani S oliioliar 30 f iR e P Sl Fore S esironsd
111 aDi N @iteaRe Rkt Bistols 60he iiveRGinOIRAS e A0k cqQill AdER: for

desensitization reagents for atopic (allergy) pati ents escri bed
herein, coryestien ofan allergihiesspense as WeH andrpatingd praxisiag eliergis condigion.

polynucleotlde « b 1

i nmunot her apeu?* qﬂ%@%’é‘hp’g&%ﬁﬁ ﬁﬁp%h agen%]&\/\%{n(,gﬁggg?:ﬁ%bm R%El%q?n"?une

syst em an@bidléculles ukedlly\egstotefr) mlﬁﬂﬁelicl’tmmellel'gﬁtr&dﬁ)nsdlqiomﬂxp&urmta swbject.i Mt ed
eyt oki ne, vants and anti bodi es. | es 2? t her apeutic

anltﬁ bodi ed ypisall nh@ uRisstds e&%ralqtﬁﬂe%@leem@éﬂn eAteds for ipgtancg, by therwheal andy

ant i bodi e b I
pol ynucl eot desgﬁr@gmgﬁgg&&mﬁt t eﬁlgﬁigéscgﬁlslkﬁg‘gﬂ?%ﬂll&%&{%en if only
i mmunonod alsatatirspbses bf subjdcesodxhihit ancallesgio (. @1t IgEY irmmuoe eesp@Be uponl exposuredot ai n

multiple I,SSs., The 1.SSs .can.be ] acent cleo or the
can Ibg se I Bplequ By%‘b‘H?WBEEP‘aﬁ%cﬂ?@&%g bsggg'gl efﬁ‘# f"&slﬁﬁg‘\ L8t | dey
or they cabt h@itey &), kimiRe pra@idédtih Tablechergh.ynucl eotide. In certain 30

embodi nents, the i munonodul at ory GPO| ynucl eoti de consists of an ISS, |SS
ha&% been descrhibpderm desensitizationrratenssp the-proeessiof Qleuadamsmtmqfsmgasmgandard

vt okt no. Sats ol Bh RAL e W GG SRSRARREND AeriEu AR BN AP RRARL G T o,

NK/ cel | aallergen doses asell for dedehsitizationfasy latowanin tieat, see, Jor exdfple! FemadRy WO
98/ 16247, 9 275; Krie Nat ure 374: 546- 549; Yamanoto et
al . 199&@38?@4‘1’%%’( Ciin. R’?"’}lé%)?’l li?ﬁa%mn et al. ( 1997)g Sato et al. (

1996) Pi set sky a

77: 808-816; Coud % 1ﬁ°§?‘!’m‘gg3 Fipy® refets 19 AP forniR m%yg%&@&vﬁgmn et
al25 (1997)nvo|1vqsfantlglcmandegene1@tbsQﬁal)lt;gdn@péﬁﬁéﬁm@ﬁlaannl oﬂﬁcﬁﬂhﬁm&ﬁésponse In
Accordi ngl hese of.her nethads cap be u |dent| test and/ or
confirmi rtlﬁr/ﬁﬂ]t? "g“txgrayng"éss}%% cdf“m%'aﬂ}?{ﬁ% ?‘B’S lﬁé§not-méte|d§§ can be of
any | engt QegSifiz@tior thérdpyl0 bases or base pairs, preferably greater than 15

bases or base pairs, nore pref erably greater than 20 bases or base pairs in
length 10 and Jdaderm fryicrasagsier’stefers toca pasticdate sompositionywhieh is gadnblnens As

e B MRS s PRS0 o o e o0 by or =
exsypl €,  habout30:6D pih, préferdd 1e@@leﬁﬁa&ﬁnt1b¥m§%mztasmeﬁgﬁwé&%ﬁsOz‘stm val ues .

of x {or any other s e paraneter in a formila).
enbodi nentlss pmn Mlﬁﬁvcan;crscmuhude §nanacarﬁens’é,rwlnemalerlmerooantel'&=ha’vmgnmze ofElessX X2
AXBCGX4TCGB (SEQ I D NG, 62 relnX Z (Z

5- br omocy thagiakeyt 1 e prefarably lqsg then a@?ut/é Bramy, Wm@faalﬁs xy-hrcge splidphase c.
V\/nereln X4 is T, Gor Uand V\/nereln thej2SS is not 5 -TGAACGITCG 3' (SEQ ID
NO 63) or 5 -GGAACGITCG 3" (SEQ ID NO 64). 20 In sone enbodi nents, the
| SS conprises any of the follow ng sequences: TGAACGUTCG (SEQ I D NO. 67);
TGACCGITCG (SEQ I D NO 68); TGATCGGICG (SEQ ID NO 69); TGATCGITCG (SEQ I D
NO 70); TGAACGGICG (SEQ ID NO 71'); GIAACGITCG (SEQ ID NGO 72);
GTATCGGICG (SEQ I D NO. 73); GIACCGITCG (SEQ ID NO 74); GAACCGITCG (SEQ ID
NO 75); ZGACCGITCG (SEQ ID NGO 76), 25 wherein Z = 5-bronopcyt osi ne;
CGAACGITCG (SEQ I D NG 77) CGACCGTTCG (SEQ | D NO ~78) ZGAACGTTCG (SEQ ID

- n N NI T NN PN~ 1




VO 02/ U52002 PCT/ USOL/ 50821 5' - TGACTGTGAACGUTCGAGATGA- 3' (SEQ I D NO. 2);
5' - TOGT TAACGUTCG 3' (SEQ ID NO. 3);

5 - ToT R UaacauT o 3 (SEQ ID NO 4); PCTIUSOL/S0821

S - TOSTORUAOGUTCGTTAACIUTOG 31 (SEQ 1D NG §): S

5' - TCGTCGAXCGUTCGT TAACGUTCG (fSEQ ?27 ﬁ In X = 2 am no-adeni ne;
5' Tmmaeimwmé@rmeé (@E@W@nmb gaturally occurrmg polymers,

?SEE%ASF%%@WW@M%}- %&% §lOc‘m'lg%lif\l rﬁlcr( 2 %ﬁﬁg@g%gf@&z%_ 3

5 - TCGTC@M@Gngarase H5ER indluded of &xc)ludeﬂ fmmcd@ﬂ‘m@@fmmﬁas- 3' (SEQ

ID NO 12): ,5'- ATCA-3  ( SEO |
5 - CTT O@F fatesighs. ?‘5”95“ “qéfé’réi‘?éﬁﬁ"ré@&&’f‘@@ ( SEQ
' DS NO 15}1e 1@tanTﬁé%%W@%ﬁ%ﬁ N% no%?ﬁ@e%r&im ﬂ@ﬂbxo%able SOlld ]

( SEQ | D Mmasdﬁnqro&m&mﬁmcpm}mc}s er omaﬁ@tbmmmdh%rc naxﬁ}erodlble

(SEQ | D RS pof degradaiie des Rmppelilpbepldgicdl cdilansrsiRers poyeimend, -

5' - TZGT rol 36 ;ém,m BRI, 25
~ 5 TCGW]]%’%% dga ) goltjl\h@tég 'rl'glldﬁoxzaﬁati@é gr om)c?/:tﬁ%g ?ne
5' T%Tc@ammrrmamagm@@a@a@ stiﬁgraéablqzmmqmcrmws ( SEQ

| D,NO Z,= 5 h 5 JGA- SE
B 2 e’fom# Bvf s5himets TR penile S pbRREERBRIEEIEEY (oo°
| D NO: olyméfs tﬁ@ie@f)%@@%dﬂﬂ?(e&@gdly(biﬁa ést&ssﬁHhTMAQ[E'tﬁmT G 3 (SEQ
ID NO 2 ere| n ,: brom)cyt 05| ne TCGTCGAACGTTCGAGATG 3" ( SEQ
b NO 30&, PeIReaREEFFOdRaNt CGRETOSU) SFos Y GRKSHGES Pichezsi - sons

enbod

e o A i, 1% L
G 3' ( SEMidpoddtriers may also be liquid phase (e.g., oil or lipid based), such liposomes, iscoms
15 (immune-stimulating complexes, which are stable complexes of cholesterol, phospholipid
and adjuvant-active saponin) without antigen, or droplets or micelles found in oil-in-water
or water-in-oil emulsions. Biodegradable liquid phase microcarriers typically incorporate a
biodegradable oil, a number of which are known in the art, including squalene and
vegetable oils. Microcarriers are typically spherical in shape, but microcarriers which
20 deviate from speherical shape are also acceptable (e.g., ellipsoidal, rod-shaped, etc.). Due
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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wherein Z is 5-bronocytosine, wherein Xi is T, G Cor Z (Z =

5- br onocy wherein 10 Xi is T, G A or U wherein ST, or C,
wherein W@@;“O&; or U and wherein the ISSis not 5 T@%%%QI(SEQ I D
NO 66; Z = 5-bronocytosine). In sone enbodi nents, the ISS conprises any of
the follow ng sequences (where Z is 5-Dbronocytosi ne), TGAAZGUTCG (SEQ I D
NO 83), TGACZEwTixizg SE®@ mibraayierd peneratyrth ﬁ@@ nsigeQ) or intpydedgize of GERATZGGTCG

ko ool e A AR e D S BM T gl b T

NO 91) TG i GQihReOor A2y be ABRARIRT 6Gah FRdRecDashky sRR)as aTTAAZGUTCG
(SEQ I D NQ; 94), TUAAZGUTCG_ (SEQ ID NO 95) and TTAAZGITCG, (SEQ I.D. NO 96).
20 I'n sonfilteatioBareening assaye DirashinRATWEMERt of ICFRSATTIFL 8128 4% tyaically, pasFied eyt any

gf 5%5&%%&%%&%@%@?@&%&?@GPéEt?&i Rfroscopy (SEM), in

5' - TCGTCCédidfari J&bf&no@ﬁli@e Ion,N&fe&ﬂice to a micrometer. As minor
5' TGACTGTGAAZGUTCGGTATGA— 3 %hg NO 33)
5' - TGACT cﬂ@ngg;gycesg m#@smmw@ﬁm@ 3

(SEQ I D rﬁ%ﬁ% Q@gﬁf% i -
enbodi meﬁa gtgt)r?d s%gxfr an 1 nmunonodu a%?%é?&%uﬁ?véﬁsdgﬁ/}?gﬂhgé conprise a
10- mer semeasweneadt. Siwe chanamﬂhstlcsﬁ'lay)also)@ detethiedbydynamir [Bif'scatBERe oD NO

13 wh X [ = 5-Db t 0Si Wh T, G A
1y, mﬁ;&a@waﬂén It"é’hﬂlﬂues \@t@égﬁﬁoéﬁc O”?L*I}% er?é by f | aﬂ‘\er ein X4
' S T, G Obcrbbrnifasdial & H)L&B@anf:&rlmsﬁtﬂaﬁ a%%e(ﬁsmenmmgf thé ﬁﬁ@cl’ep NO.

63). In other emnbodi nents, the imunonodul atory pol ynucl eotide conprises

any of t hpassghiough m{jsosmttsmez”efslte@ﬂmweﬁlzerue whidly retaingeipastiales)are on the

(SSE-(BGlAgr GF@AZ)%S}'@CCH%A @- 3 §!SE$ I D! I\IO_P ejy%ﬁef %&&Gf GrT. GAAZ.;DQ?G;I& T GAGATGA— 3'

S' - TGACT GFdEﬁﬁCﬁiTéﬁ%@ﬁﬂé% cN@lodng)mtlﬁ@tHé il SF the Seave@siad CRAGATGA- 3
(SEQID NO, 41 ), wherein X = br onpur aci | ; - TGACTGTGAAZGTITCGTUATGA- 3'
(d8Q ID m)wragemerss largerctiroraate h?FSﬂ@bQ“t ?HEQf the mjcrocamier particles

(SEG 1D N 14 W@E@ﬁ@ﬂ%@#&%-%ﬁ%ﬁ?m@m i

5' - TGACT W@Gﬁ@&iﬂf)&m foSbQut 10 M¥in $iZ¢ passhieoaghna X0 amftpdrBisereen filter
and are retained by a 10 nm screen filter.
As above discussion indicates, reference to a size or size range for a microcarrier
20 implicitly includes approximate variations and approximations of the stated size and/or size
range. This is reflected by use of the term “about” when referring to a size and/or size
range, and reference to a size or size range without reference to “about” does not mean that
the size and/or size range is exact.
The term “immunomodulatory polynucleotide/microcarrier complex” or “IMP/MC
25 complex” refers to a complex of an ISS-containing polynucleotide and a microcarrier. The
components of the complex may be covalently or non-covalently linked. Non-covalent
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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thym ne; 5' - TGACTGTGAACXTTCXAGATGA-3" (SEQ I D NO: 48); wherein X = 6-thio
20" guani Ree 0Sssh@ CTGTGAACGTTCGTUATGA- 3 (SEQ ID NO 49);

5' - TGACTGI GAACGT TCGTTATGA- 3' (SEQ ID NO 50) ; PCTIUSOLS0821

5' - TOGTTCAACGTTCGITAACGTTCG 3' (SEQ ID NG 51 );

5 - TATTCAACGLTGRITAACGTTOS 3\ (SEQ LD NO, 52)) 25 81 o CTCTCMOGTTOGAGATG 3
(SEQ 1D'NO. 59y divideey Fesvian, abis Rrefordly Sgpmmal, more

5' - TCGT G\, ~t Brmi : 3" (SEQ
D NO ST R PO AP TS Sht s S B R

enbodi nmenmnspalsyispért amsads; todentsang pefs. t he 1SS di scl osed herein, the

I rmunnonodul atory .pol.ynucl eqf i de, further canprise one.or nore TCG
and/or T, 5 240 %@%mz‘)rﬁ(‘,’l&%m@(ﬂf@ﬁ %PSWSEW@E*‘"@%quence(s),
pref er ablsyffRient & dftRt beneficfaPbr G$FEP Bult MR IKing @irfcal fésuRd) 3h&'as Such, an
5-bromocyt osi ne, G sequence 5 to the ISS; two or more TCG and/or T,

5br onocyt effecive adountiideperals upon the context ®Syhich itishbaeing appliedr &n theGontes afr T,

5b t QS .G ' to,t |SS. The T d/ or. T
2 br omp oA Blfiertgy SRR B Sartes i ipniegPoRe i adtbinfieed s
Exanpl es agfigdn) 8% Eff&tie ARt dTaMempagBmiddaMtr olpRidédlide BAA afttgdRs &n | N Some

enbodi ments, an i munonodul atory pol ynucl eotide of the invention may
i ncl ude ampuptsufficientd adwwgspcsam@émm@rmaged tosbeimmuRErespase

10, o obtaingh bgndhe dotfaen i adihisiad aldns 74 fikan R S EEH
%GTCGFC?%%EE%H@& %‘%EQHLDJNE'E§ TWQ&B (ng LD NOd 99
erein Insndohnowadiisisiatins. 5 TOGTTAACGTTCG-3' (SEQIDNO 1 O1 ). In

some enbodi ments, the additional TCG and/or T, 5-bronogytosine, G
sequences) i s Ihierm ocadministration” a8y eip gefers do thsgdminigiratjon of gt lsastes

separate : z ke o r § le, as in
5-T, C tgggf%@gﬁ%s}mg'@% %]Ifﬂ@?ﬁtgi @?ﬁﬁéﬁo@i‘ﬁ@“ﬁﬁgﬁ@ﬁﬁ% or ?’Eese
enbodi nePreferab§Scoragmirgsteatipn oéfertshe sihiltaneous admiristmatidn of at least tvae different

I nonndu‘ator pol ynucl eoti des conprising such sequences include, for
exanpl e, S ‘NGs. 12, 18 and 46. In other enbodi nents, one base

separ at es t he «gfgh[#iBRAbS Presgdrise 693&%1&& in'éldﬂé@&w&g;ﬁidﬂﬁ’enﬁn%ﬁﬁ%’gﬁ&c es)
fromthe ISS, for exanple, as in 5-T, C, G N_ 1S53 or 5 20T,

5- br onoc yesponseesr parameter| Ear gxamplgysimplationnef apanunune responssasithiaa ol y

pol ynucl I .des 1.S1.Ng. S I nel ude Qk. £X SEQ | D NGs.
19, " 26 angopone riiT bt Ak dh R RSE o QB MEEor His TR IR i onal 5
TCG andl @hhancembritofadyiponsd) Similadgdsamansipn’ 6fuoytdlind Sellitppe @uehad €, as in
5-T, C N, N ISS-3 or 5 -T, 5-bronocytosine, N, N 1SS3 (where N
=2Qiny baSehLs) mgans ciagreaseys theamaunt of ksuelof cytoking or gell, type. t he 10- mer

formul as descry ' : | e d QPR y

pol ynucl eot i déalsl?‘qglEﬁteag{g mﬁdéﬁéﬁ?&?%ef%%@@ é%rfatl)t#é)[;n\glétgggsjl ne, Fl,'éZéslae’gllrljences)
i s creat edrthhy ¢leraatediigE: levels, which Mayor maj Gotdye prrsisteri- Iglbassosiated diserders t he 5

d of the,lSS F le, in SEOID NO: 14, the CG of t di tional TCG
e e ARetude byt SRR o lbpemnd allece macings pemRaad Bt 3 (sEQ
I D NGO 144dscribed wmgﬂﬁgmﬁé,afﬂmi@, c%:ﬂé[_ﬁrnéﬁvﬁfs, bfiRari&Sshdck, Hpﬁeiugt% shﬁsbe of the
| Omer 1SSin SEQID'NO 20 (5 TCGICGTAAOGTTCGAGATG 3" (SEQ ID NO 20)).

F8? enbodilesgifss g allergi¢a,sand pamsite 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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WO 021 052002 PCT/ USO1150821 I SS nay be one of the 10-ner formul as descri bed

herein (e ID NO 62, SEQID NO 65 or SEQID NO 1
I m’runonodﬁ%%‘%?%ol ynucl eoti des conpri sing such sequencesﬁei:/w%@,snf or

exanple, SEQ ID NGs. 14, 19, 20, 36 and 55. Accordingly, for exanple, in
sone enbodi nents, the |nnunonDduIatory pol ynucl eotide conprises a T
adj acent Anaphylaxs camercyr systeani¢atly, mthma%@weﬁeﬁfecsse}memd qyer theigativei n X~

5.C N0 Kol Sy 3R8xl AR e SEQohebiR 48 b BHAIR e ot Bl

enbodi nent’s, tory p I'rses a ent to

the 5 end of fﬂhe térinS vifdt diEéasS’EQN&mmeﬁlﬁQ referdNoa cﬁébasmbvbfcﬁlhas X)nrtl§asGts See,
for exanple, QID NO 55. 10 In_ certain enbodinents where the additional
TCG or egol@s@rme% Sxamples of yisg) diseagesiincludehapatiting, hopstitig nflagnzds a T or

a TL or a t he additional
seq%ence ma n%dl%ﬁ{mgéﬁl@&@gsmr%%ﬁ{)@ afld Péﬁé& ig, A sequence with the
| SS. For exanplag,usedihéybi, add dﬁ@elﬂ&nddéﬁmﬁﬁ&h@&n Lfreamshit't is @anapproféifoar e t he

first thre ba_.ses of. the | r 1SS, ( TCGAGATGS (SEQ 15
| D NO. 19pptaming benefigial orgdes] @sulfsmgwgi C@%{%ﬁﬁ% &, PurpQses ofihi

5- br onoc & . SS

TSR0 1 UGG, bee i B ol el s b e B e W}ég?é gty

t he i nvenaimeliosaticd aflere drmeresyropohs, dimonighpehtyfesteatof disnasc,(stabrhzsd Gie.,an | SS

ang. a TCGA sequence or T, .5-bronocyt.osi ne A se nce at .th end of
EhED T s CoaT VHNEHRD Bitp Bt I EITEAd Ol isase A1 4% ARG diseas

poI ynucl e%dg‘i‘éksféﬁ &B&ldﬂiﬁéﬁm Ngaﬂlaﬂﬁﬂ oﬁmgﬂiéeﬁﬁ sftéi@ aBB rERi5idn (@hetﬁéi%m Ny

X3CGX4T1T¢CGA3 wherein wis 1-2, wherein vy i 2,

wher ei n Nor mtdhwmﬁmﬂemwlepnundetmam ‘ﬂ‘rgam@t”waelalspmm prcslorTgmgB or U.

| mmunonodul at o nucl eot i such S sequences 25 incl ude,

but are n8\""|“’a§r¥5{‘g’ %’6 ‘%é&?‘%‘f\i&‘ &°1“ ‘?‘V‘E%"eii‘i“ 8 14, 19, 55, 20,

22, 25, 28 and“ﬁﬁllaﬁﬂgrmastdw&trﬁea:ﬁ tifat the xRt RAd/ei8sndeEvablY cliniwl
CGAACGTTCG (SEQ I D NGO 102), ' TCGTCGAACGITCG (SEQ I D

foll
Nod g\ém) ngm d(SSEb'P[ﬁN@aSSE@ 5ear¢é95§;m¢ewvc@nesggsmfm@ 104), 30

TCSCTACCCGRASES L8 b TR ER Bl ity

TCGTAACGT THeGllefFQoni2xhQs islWél) undEﬂfﬁ'M&ﬁéT‘kﬂ@d(nﬁlﬂ@ ar) plliatidh By o2dur O
021 052002 PCT/ USQL/,50821 TCGACCGTTCG ( SE 0) CCGFFTCG SEQ
| D NO: 1111P?nm1’ HOPYthe HRAMUBEFSSPRRS a"it eng‘P\(l %oﬁ'ﬁ@ﬁﬁaﬂeﬁﬁ QS an 1SS

of an i MyBPRRE4hAlyYckum AdMALERIITST o8 MoSe BRE dfh ddErsupbi dhidinistrafion ( TXG) Z
NyAXBCGX4TCGB SEQ ID NO 127)
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 “Th1-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 Th1-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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wherein z is 1-2, whereiny is 0-2, wherein X is 5-bronocytosine, wherein N

IS any bwm/m%zei n X3is T, Aor C wherein X4 is T, G P&TMSOUROS]
| mrunonodul at ory pol ynucl eoti des conprising such | SS sequences include, but

are not limted to, SEQ ID Nos. 45, 23, 26 and 29. 10 In sone enbodi nents,
the 1SS conpris any of the foll ow ng sequenc ere X i S .
5 br Omoc i BoRfe o PP AEAHT DR TSRO0l ThRISei A EARRSPREERR SEQ | D

NO.  113) pe TSR SP0hSEQnbiR Seh addubdies X¥er é%@%‘ﬁﬁ GlinbPGhkdsteMent 6») -
TXGACCGTTOG (SEQ D NO 116}, TXCTXCACCGTTCG (SEQID NO 54). 15 In sone

enmbodi medh2-assiategRntibodyncauidremteirowasumement of dgGhand/enlgGlde nay conpri se the

f la: 5-T.-C.GT X | [ X3 GX4 T 3! SEO | NO 128) wh [
o Or ™ aher ol “Snnes B ipbl 80N g asT. 1ych &S 9 RpR PG o1 1 X3 4
T,5 A or  Gntib¥agpRdductidhn, iob hibtanting kelddse, iSToRATEAME Alrti¥n BRPAIVIG vRRhI des

conprising such | SS 2(5 sequences include, but are not limted to, SEQ ID
NOs. 46, compareditogtherwisessame condisionsrexvept for gonditomer patametaueiontscrst. aror y

ol ynucl eqQti de conprises of, the f.0l1 ow n uences (where X.is
by omoc S, e fbaBinasiSodiitd. THb AR F 068 8% %5e0 1
NO  118) immuhdntéaThtory by dudkatid®aiiantibt A whictbsupPres s histirhine rdle43k feduass | SS

of an i munonodul at ory pol ynucl eoti de may conprise the formula: 5 -(TCQW

Ny A X3 Ristemine relegsgageomparsy topfagexampls) higjaing rslepsq indyced bygatigen loge.i s

0.2 wherei . . ? . g

16 omcyadrtlel Sfibe, BE55potilet Eifpdsing i frmthoriba oIl icbud and

pol ynucl antigesieshictosuppiesses@ntibody produdEiSniredicesiextediahd/ar levalstof batibodgdst o, SEQ

ID NO 35. In so enbodj nents, the |ISS co i ses t he_sequence

TOGGANXShmesed B toriasamiple, SRR KL Or e8Els of GPHRadY FRedy P HORAMEREIgNe. yner & X

5 5 br ooyt aSiuGe hekein, ¢ RrP BRSP4 HodehuRIGRIuck 0P OR ments,

an |'SS of an I mmunonodul atory pol ynucleotide may conprise the formula:

5' - (TXG) ZEensy; thatX{§ exuiBaléat © the @' “ircBEing Tnkdts cogeypontimgeiognates. s 1- 2,

%rein y is 0-2, wherein X is 5-bronocytosine, wherein Nis any base, 5
rein X3 is T, Aor C, wherein Xais T) Gor U In sonme enbodi nents, the

| SS conpigonpasiibhs oME MVeRtion GAAXGUTCG (SEQ I'D NO 122) or TXGAAXGITCG ( SEQ

ID NO 123), where X is 5-bronocytosine. In sonme enbodinents, an |ISS of an
i munonodul at dh¢ inysntjenprorides Hamppgstipndaierysequances@dtand: 10 5°-T CG T X G

A X3 , . - ) | . ein X i
gl}/ br omcé@gﬁo ﬁg;d%t% o}&nﬁﬁﬁso k’g‘r’ﬁy a g& %%ﬂr?g "W‘F{s‘? %#oéseo%’{%ﬁi'\gﬂ%lrs 'e: ?1 X4
is T, G ®achimmhomomedulciorygiobynnclzotigecomiprizes adeast ongimmaumgstiautdtoryn | SS

seguence i ncl ud but are not limted to, SEQ D7 NO 36. In sone
ethodi neﬁ?‘ﬂ{en‘fer{zgtf)ss conprises the sequence TCGTXGAAXGUTCG (SEQ I D NO 124)

or 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 immunomedulatory

polynucieotide 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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15 TCGTXGAAXGITCG (SEQ I D NO 125), where X is 5-bronocytosine. An |ISS
and/ or | tfie atory pol ynucl eotide may contain nodifi | ,

Modi ficati on%?db%ss i ncl ude any known in the art, but ar gﬁ(#éﬁghﬁ(srqr?ztled to,
nodi fications of the 3" OH or 5 OH group, nodifications of the nucleotide
base, nodifications of the sugar ,conpgnent, and nodifications of the
phosphat eWgeimoil empulsians, alymyalygunym égfﬁﬁg&"s%ﬂ’%s and miseepartisles, ineluding bt | SS

and/ or i j ' : d e
St randed RATTEREH0Chistnefl, 4, ok pheipedent ind bOGIoE AU AR Fosples: S
pol ynucl egiitaiesadjuMants @BorRoludy, babare not limired tog MES9e DETORMRi), isqekiiend C
regions) which nmay_be present in the decaneric notifs described above or
may ext enﬁlnﬁevéﬁﬁxfﬂé mramyk peptisle AsappRIR dgiyativshpnycobacterumiceth #allf | anki ng
seguences f ' Iy i - An. . i

matur i PR, mibehsBicry EAETA, MRCoRERAY orilves Aol ARG hotymer,
contai n nhutfdctane, Quil2x, chplerstokint B sutaunit| polyplessphazene & degivatipdspandohosphat e

nodi ficatjons include, but are ngt limted to, nethyl phosphonate

phosphor otm¥eestmuiating saEpleres S OMS)isueh %ﬁg&eﬁ deseritisdibychiakalyashi et al.

phosphot rj D fafil g . i .

conbi nat i g?.%g, ﬂ%@%ﬁgﬁ%ﬁg&n la?,ﬁfzﬁcégéﬁﬁég ua s%gﬁ%uﬁglgcge%gggslgtﬂ' y

ol i gonucl Eot vetiermany useland forqareduction oé antibmdiesanpnintmis, plitogatic conpormatscof
backbones_ Sugar .nodifications kngwn in the field, such as 2'-al koxy- RNA
aﬁ‘él 0gs, Ere“ﬂ‘gs aélmé%@mel%m m@@s)z‘im%%d-m anal ogs and

2' -al koxy- or pyg. Ofndd OO Df Hedn Kntidh Ind) AR Cohfditbd\GiliEther MY al SO
be nmade and conbi ned w any phosphate nodification. Exanples of base
nmodi f i cat therapies dospariadat ifidications. Ber example; ¢ adititiothtetandS8-aootaidingyi t ed t o,

dditi f l.ect ron-wi.thdrawir iety tp C5 and/ - 6 i
of 't he I SEoARIEHGE! dohhodiibns oF e fiveRBb T ioky pfio Fpofneantmalatafisug S,
5-iodocyt %ém&bgﬁﬂél férRalaitdpfients; Rishaficidak @higs Qichtddpehtaridifie Shd/or

5-bronouracil, 5-chlorouracil, 5-fluarouracil, 5-iodouracil). See, for
ex@npl e, ahpnurinak fonleishmaniasispatienss,iantitmysebagseriahdrugs sechuasgsonfazid, irifampind/ or
i mmunonod i e ! LS. i .and
nucl of o st Qo TE G BEchIGs Daferd of WEFNABRINANSR raBEM RINEHIFTG g
| O but ngilletgyhpatéesits. o, enzymati c net hods, chemical nethods, and the
degradati on of | grge) i gonucl eot | de uences. See, for_exanpl e, Ausubel
et al. ( 1987)As aﬁ%“%?f%akcwp%rt.me °?§§95‘Y°W%H‘%§@H‘fﬂ - Bically,
the i ndi Vhelyalclétiides ariapfirthef@riiphise (0B of idMPaditiotal uﬁ'tgeﬁ% fiich as T4
DNA or RI\B\ ?i gcase. u. S aatent I_\Io‘.ﬁﬂé_s,0124,°246. Oi’lgl:jonutc}ﬁngot(li e élgradation
cR0 be acagents (.e hanlagent whigh actsevizthedmmuse gystem and/pgisrdetiverbfronid¢he tnmune

nucl ease, _1 S _ex lified.l S, Patent,. No.. 4. 650.675. The |SS and/or

i mmunono df?fsgclnﬁﬂg}&ﬂ@gghw& P%‘E{ET’B%&J%W%@E% agéuvlagtg |ag$ @Efﬂ_t?gfeﬁg EB’HB@ AP ?o nal

pol ynucl egietapeuticsanitidbdiesiinelude aisbse @sed iﬁmmemﬂwk%rﬁkiud&o_r Brtibodies), not
limted to, hybridizatjion of probes to genomc or c libraries to detect
shared nudychgss these dessribedtbalowant i body screening of expression libraries to
detect shared structural 20 features and synthesis of particular native
sequences by the pol ynerase chain reaction. G rcular inmunonodul atory
p@synucl eot i delnmaondmodulsibmtpodynuslentitiessi zed t hr ough reconbi nant net hods, or

chem cal ly synf hesi zed. ere the circular | M is obtained through
i sol ation or tHyasefdancecwitihe prEsCRSTRISD. @ﬁgnmummmstﬁata%w&wwkyn% a

plasm d. Ifaifd @T&RLnISR! RPLAR BhuadiTbitiple HSSC OIS call BB UG Wil can be
performed using any 25 nmet hod descri be nthe lNnterature. See, for
i nst ance, theyolyanclabtide;, 4OhEY catiod separatedibysaditgmnalificotde B2Owithindhé\ang et

al . (1994) Nuclei.cq Acids Reg. 22:2326-2333.. The techni,ques fox naking

o1 | gonuc! EURTNRPUSrcH 08K 5 58 5P IARTE: VD B G sghG i SFtEMe ar t

Nagour al | Yexﬁﬁé"diﬁléht_g,gkhph'ﬁn%oxﬁ&%latﬁE}"iii@yrﬁicf&ti_&é‘@&Eﬁ%f%ﬁtlss. l'i nkages, is

general ly synthesi zed by squjq%ntl ally coupling the appropriate nucl eosi de
€1

phosphor ani di t BS3mve beerrdes hinl theart gndongy be readidy gentifiedpusing standacd eot i de
ttached t | d B t w-end. foll db i dat i f th
2o Ty oo PO B 2 el

ol i gonucl eoti de sequence has been synt hgsi zed, the oligonucleotide is 27
W O 02/ 052002 PCT/USO 1 /50821 renoved fromthe support, the phosphate
triester groups are deprotected to phosphate diesters and the nucl eosi de
bases are deprotected using aqueous ammoni a or ot her bases. See, for
exanpl e, Beaucage (1993) "d igodeoxyribonucl eotide Synthesis" in Protocols
for Aigonucl eotides and Anal ogs, Synthesis and Properties (Agrawal, ed.)
Humana Press, S Totowa, NJ; Warner et al. (1984) DNA 3:401 and U.S. Patent
No. 4,4S8,066. The I SS and/or immunonodul atory pol ynucl eoti de can al so

T ] . o, v




Synt hesi s of pol ynucl eoti des containing nodi fi ed phosphate |inkages or

non- phos i nkages is also known in the art. Fox a i e

Vat t euccﬁb?tlﬂg@%aoi A i gonucl eoti de Anal ogs: an Overview' i Hbmsgig%‘{?z eoti des
as Therapeutic Agents, (D.J. Chadwi ck and G Cardew, ed.) John Wiey and

Sons, New York, NY. The osphor ous derivativ or ified e
gr oup) Mﬁ"é’ﬁogéﬂmﬂécgﬁq’ 5@%8“3’0 VRN angy F%P’@EFS%IP% ﬁf’cfgg'nﬁ%ﬂ?ﬁ%gﬁhe
ol i gonucl @@ ogles24f, _Wb@%ﬁ@??;%ié%:é&%ﬂt(il 995 ) QVHRur 8 73: SAB3AD NP SRAAGS et al.

di phosphate, 1 S triphosphate, alkyl phosphonate, phosphor ot hi oat e,

phosphor odP92d)pBaldss ep hlo §19196);ddlindnancet al. (19R5)1 $qteet atHd 9 ePisetsky 19964); t he

Toat 1 oq SERASE Had S8 Rn f e R 7 1808-BE Sk &, BB il oed
nots be deBSBEfiWﬂTS!Roﬁﬂndﬁélgq'l%?)lipgg%f@idt&%l.ﬂQ%h); WOIRB54D6ahEWO ACi ds Res.

24:1841-1848; Chaturvedi et - ) Nucleic Acids Res. 24:2318-2323; and
Schul t z €Q0/6]151¢ Yogeidingly, these apd orher methds carbe ysed ¢ Hemify, ®strandiaanyl e,

synt hesi s hosphar ot.hi oat | I i ;s simlar to that described
above forcoﬁg‘f@rlgﬂnﬁg‘o SHW‘?WSS%F#’Q a'nth?lpg’gﬁuggezm%%(':ept that the oxidation
step is repl acegk IS8 canbelofdny kajthqiedéraiad Z0bases dO5H3¢ paifd, paferably eocitéte

Phosphor ot hi gates” in Protocols for Aigonucleotides and Anal ogs, Synthesis
and Pr opethgn 3 bases onhese paiss, moreipreierably greater than 20 bases oxhase pairfindengih t he

Syt hesi s, of b . SU _Pphosphotriester (MIller et
a?m (197I@ﬁ&gggc§§§3§%§g ,ﬁ%%g%b?" Slln%’ p g‘épﬁbr am dates (Jager et al.
(1988) Bi ochenAs Biclgatly convey@yl hetdi, it is uRrstpbd that) withreshieat toforniNdheson et al .
(1997) J 62 7278-,7287 ngd phosphorodithi oates (U.S, Patent .

51259 43I AR A G0 PRHIETS PR PROAE TN SIS oF aale. om0 e

ol i gonucl i ! Mlé‘cl‘ﬁj Aci ds
Res. 17: Gfl}g%!y g’?jﬂ ?“‘%%‘ﬁ%s?g%ﬁ?j‘???gﬁs (kjgf;ﬁ%'ﬂ/? ﬁki)ﬁ{(‘))égﬁg&g?ﬁ%gate zlagkbones
can be nopazametetincgfonmula).han t hose wit h phosphodi ester backbones and appear
taq.be nore resjstant to deqgradation after: .28 VWO U2/ 0521 CT/ USO1/ 50821
et on' | R enHRUlet 28158 faad coRipriges ) 0-Fer SAHERG of He prsiEs- 2080,
and Lati ner et5’aX|XfA%9,‘EOG|\MTC|GI3l’J(SEQIBZI\]OO@3- 1064. 1SS and/ or

i munonodul at ory pol ynucl eot| des used in the inventjion can conprise _one or
mor e ri bowhereoki iads G, Eotm(fTicprempeyesing), wherewKyisds Gor erddpalereingtr
componenty, wse@,wmramﬁé%'owm r %é‘f’ss‘%ﬁﬂp&’f"-f@ﬁc@rfd‘@-ﬁ” nci pal
sugar conponient),’ or, as is known In the art, nodified sSugars or sugar

anal ogs c@GEQD NO:@3por S+GGAACGTECGSS (SEQ Iy NOmsdnonodul at ory

pal ynucl eotide, Thus, .in_additjon to ribose and deaxyri bose, the sugar
MLty can be BeRSnbOiBsFh dbe BSOMRERELEY G Shs eV eaa et ce.
ar abi noseTGAW@SETCH/ IDﬂ@ﬂ@);WCW@CPf%EQI@N@%%;WG&TQGET@G

sugar can be in pyranosyl or in a 10 furanosyl form In the ISS and/or | M,

t he sugar(SHEQ B WQ: S EGATEHTT GheSEQ I M 1o TEAAQSKSECG (8BRYDI MO 21);

bi e | . 7] Lagc

Feapect VAT RACHBECOINEQEENG: 1 KmA footSio REQAING 3 e eritian
Sugar nmod(SEQ HY ND1574); GAMDEGTICG ¢SEQMIDINOi 79)f EGACTCGPICE!(SEQUDRNG: 26)3! 09s,
2' -am no- RNA anal ogs and 2' al koxy- or _am no- RNA/ DNA chi neras. For exanpl e,
a Bugar nWErEIncAF bromvcymm;@%écma’vféﬁ (PRRAIRMNBA e AT TRGIPER: i de

i ncl udes, eI 8% ). ' oIy ti f
these. sughs H0; PBLIIARLETTEG 1o B M0 A Sl 20 S oAl LTl M s
sugar s or TEAAGGISTAGHSEQ IrNOd 80)y T AveCETGG (SEQ HANO: @1)andi ¢ aci d base)

[ d i bed h : t toth t ent h
o7 epar at | BIAGUE T ASECR M0 Boec (1 o owampl o, Sugar modi fi cat ) ons my.
o e 5 . Y Jar ool cat on
al so be made 2f) Qpfl e@%agggﬁé‘ﬂis,%é ﬁxrﬁxﬂ%gﬁ?%fagr E)gg)ﬁgﬂb& &%}‘r@éﬁ:sésfllnee €

preparation of an IS or i nunono nucl eot
hed0er ocy ciequerzrased CGFCOAACGTTCOTTARLEETCGHY’ (BEQIP NQcbx porated in the

| SS and/ or i n dul.at.or | ynucl eoti,de can be the. naturally-occurring
br i nci pal - pur | TR G i modh ety poliRurl e i ang o el o
adeni ne afyfioQAtdeqfiences 25 nentioned above), as well as naturally-occurring
and synthetic nodifications of said principal bases. Those skilled in the
art will recognize that a | arge nunber 18f "synthetic" non natural

nucl eosi des conpri sing various heterocyclic bases and various sugar

noi eties (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

i mmunonodul at ory pol ynucl eoti de can i nclude one or several heterocyclic
bases other than the principal five base conponents of naturally

>




occurring nucleic acids. Preferably, however, the heter ocycl ic base in the
| SS and/ Orwﬂ)WM%@qz WO 02/ 052002 PCT/ US01/ 50821 i ncl udes, UF&/%QEI
limted to, uracil-5-yl, cytosin-5-yl, adenin-7-yl, adeni n-

guani n-7yl, guanin-8-yl,; 4-am nopyrrolo [2.3-d] pyrimdin-5- yI

T 2 %ﬁ%@ﬁiﬁ%@m%@ﬁiﬁwewm ﬁé"?%éritgaﬁﬁi oy
of the ISS and/swd@ftaw@dm@smm@um@s GRQ mimes; via 5 the
1-position, the _syrrol op{I dines via the 7 g@smlon and t he

pyrazol opyri m & 1E&GTCGAUGGHTGEEUAAFGUTIG-3 SSERED MO i4dnunonodul at ory

Porm o 11 ea oace T vRUTRRRETaAa RO EY (R BNO el Con e o 1
"mogli fi ed cyt oStTEGTGGAXTCTYTOGT TWACGUTU®S| (sm@rmm 6), whdleipiX&l2ar |y,

"modi fi ed" nucl eosides or nucl eotides are herein defined as being
synonymum‘!‘ﬂﬂm eosi de or nucl eotide "anal ogs." Exanples of base

di ficat f
ol ect ron-vi t hdP sy SOPAGIT B AT T AU TG-S CIUDNITIT "0t (he 15
and/or | MP. Pr&t-GACTGTGAA CGUTOGHTATGANB aSBEQIDMICERY; i s a hal ogen. Such
dified cyt | ud t | ted t t osi ne,
5+ br omocyt osi nd. -1 EAGH ”Mﬁgé@rﬁgaagé&@%@hﬁiﬂ.aﬁ:féd"i'y?isi
CYfg ocyt osi ne, gm’ﬁgT@A%@@?C@@g dAu:pr(gﬁét ﬁSN 21 %I uor opyrim di ne,

fl uorouracil, r ocyt osi ne ocyt'osine, xyurea, iodouracil,
5-nitrocyt osi ne, WGAA@WB@@W{%QSEQJDNOMY)& anal og or nodified

"Vhited Lo, aod Mo aRraAaEToBATA tar RRR NG 1280 5 Anaror o6 of

a uracil of the: T@@WTAT&GWQWA@’QSE%HQN@UQ yeotide. Preferably,

the electron-withdrawng noiety is hal ogen uch nodified uracils can

| ncl ude, but aﬁeCﬁHICGMCGéH'G(MGBJ@-B)n@BQHDNO g4%hl or our aci |,

uorouraci | hase nodifi catl ons i ncl ude
th éaddl tion o? ‘gﬁﬁxmﬁm&F?f@%fq ﬁfg B§Z‘e i ncl udi ng, but not
limted to, 6- mammTGAAGGGMCU}GTMEA% ASBQAD ROy uracil. It is
preferred that cytosines of IMpresent in the 1SS are not

net hyl at ed, al Sfr W%ﬁ’@ﬁ%ﬁq:gﬁir (GADN PR IBNP: 1Dhs are contenpl at ed.

However, in ceft gidg or nore nethyl ated
cytosines. In such 'ﬁ%@g S’fTét:al S pregg%lr(ggql#aﬁo?gg cytosines of the
| Orer | SS sequéMéGFC@AAOGHGGAGNMBQSEfDMDNOTM 30 TCG portions of the

f I d 5,126, 127, 128, 129,
O lgi aﬁzcﬁﬁaﬁf‘gﬂ@#@@g&ﬁ&aﬁwﬁﬁ 20Qiowever et hyl ation at
p03| tion M isseriambaGaCCETTOGEAATRSA-PIBROD NO: 7B hy/ at ed cyt osi nes.

30 WO 021052002 PCT/US01/50%$21 The preparati on of base-nodified

nucl eosi des, addT Q@@Mﬁ&éﬁ'@%ﬁﬁﬁeﬁﬁ @E@dﬁl}é@e&)l des using said
base- nodi f i ed U » i be or exanpl e,
in US Patentg m@%‘:ﬁﬁ@éﬁz @@HS@@&%S} é“éa%b ée nodi fi ed
nucl eosi dggorhédytoshieen desi gned so that they can be incorporated by chem cal
synthesis into _either term nal or internal positions of an oligonucleotide.
S base- mdi 6-S6GIGASAdEChPad GECTS NG: M5 whersin Z0m 55 nt er na
posi tions PJ %g‘g{degonucl eotide, can serve as sites for attachnment of a
pepti de or ot her o ant i gen. Nucl eosides nodified in their sugar noiety have
al so been descﬁi-b‘ﬂﬁ](@(ﬁu&CGdiTﬁ@G@AAW-N (SEQHHN@ 25%; 9., U S Patents
4,849,S 13, S, can be used simlarly. 10
I n some enbodi %Wﬁ@%ﬁéﬁéﬁ%i S %%QH:S Qo) herein Zss3- t han about
any of thg Jn%gg@gq g | engt hs (in bases or base pairs): 10,000; S, 000; 2S00;
2000; 1 S 6; SO; 1000; 7S0; S00; 300; 2S0; 200;17S; 1 S0; 12S; 100; 7S
S0 2S; 10 I nS’s-EﬂﬁTéﬁWCGﬁ‘ﬂmG&ATﬁmﬁh@’ﬁmlD Nr27),paieyein@ept i de i s
greater t oicg?ut any of the followng Iengths (in bases or base pairs):
10; 1 S; OS¥W: 40; SO; 60; 7S; 100; 12S; 1 SO; 17S; 200; 2S0; 300; 1
S 350; 4oo ' S08.TT6¢AA6GITCRANAACBIACCISOBEQLAINR: 289000; S0000.
Alternately, the i munonodul atory polynucleotide can bé any of a range of
si zes having an upper limt of 10,000; 28 000; 2S00; 2000; 1 S00; 12S0;
1000; 7S0; S00; 300; 2S0; 200; 175; 1 SO; 12S; 100; 7S; SO; 2S; or 10 and
an independently selected lower Iimt of 10; 1 S; 20; 2S; 30; 40; SO; 60;
7S; 100; 12S; 1 SO; 17S; 200; 2S0; 300; 3S0; 400; S00; 7S0; 1000; 2000;
S000; 7S00, 20 wherein the lower Iimt is less than the upper limt.




The invention al so provides nethods of nmaking the i munonodul at ory

pol ynucl I9Rs08escri bed herein. The nethods may be any scri bed
her ei n. E\gpoggaznp e, the method could be synthesi zing theglkgyérgggﬁ{sgfm ng

pol ynucl eotide (for exanple, using solid state synt heS| s) and may further

fhe art. ahers el Rae A EHERaRaTGR RERIRNG B Mg A ~Fmanomodul at ory

pol ynucl e&gh{g@y@gge .an anti gen Antigen Any anti gen nay be co-adm ni stered
with an i mmunonodul’at ory & Cnucl eotide 30 and/or used in conpositions
A

conpri sing an ¥rHGAFEETE CTISGAGA K81 (REQNA Nﬁti Oen (and preparation

g];rbf)g?fnean?gnpo Qﬁ?ﬁ&&@‘%@@&eﬁ}qﬁé?éﬁog&%m (1:o|rrtr;i ﬁgme al I ergens

arg provided in Table 1. Preparation of nany allergens is well-known in the
art, including, but not limted to, preparation of ragm weed pollen allergen
Antigen E (Arrblnasom)e efeatlimantsean 1§S of amispummaiubtory pelynucieetdelcf2be 1236) |

| | E J. Bioch
915: se. osp ity el ATB3hreafheeof e AdRIL) T 51 B Shig et a
(1988) J. Exp.5 l\MplszGCZ,ZlGBQITBQ G-@(EE@IDNO 45;990) Int. Arch. AllergyAppl.

| mmunol . 91:124-129 donestic cat, allergen Fel (bRogers et al. (1993
bl . | mmunBgreinghisssbromggytosingwherin X Hs 3013» Gﬁré’e@ vﬁ FEPetesHshavhesging|

89) E 2
(80 get soEe O A ST oy A8 TP AL iRl s T A6 LFnh dnclei e 554 |
fromI ot ggiOt?;EGMZG%@gsEQ?mNme; L?%Eoo;rﬁrcmmdme)] ai nk Lab. Invest.
S : ndi ¢ al | ergens fr rees are known,
i lIiglpudl ng all e%é@ﬁé ef‘?beﬁiflkﬁ%ﬁ‘eelg&?ﬁ’ﬁ@rls ﬁﬂ&:?@h@wl‘!%ﬂ“mﬁse(ﬂﬁ?ﬁl on of
protein a{@tSLIS}GﬁH%cJtB ngeggmzem@n {SEQ D NO-VE3) aPFATZITREG WEQ IS Ngen

reported. In sone e dinents, the allergen is"a food allergen, 1ncluding,
but not |84) TEATZGGTEG KBEQUD NO1 8596 ATZHGEREGBER IR HON86), (St anl ey et al .

13 CruendT AR TCe S3ap MO, a2 THECTRRGHH ROI88), cata 2R, 07,

nut al | er 1D NO: Q&PMA@CZ@WQG (SEQ E> NO: 90), (C@AAZGT'I(CG I]SNGWI AN¢)
Clin. Inmuno 102: 1021-1027; shrl rrp al | ergg@ for geese
1

ot al . ( Z@MZGHCGﬁEzQ DOy 2 EGR B P0), STAAAGTE 1 or

ﬁ;(ﬁr(rp;el e@@ﬁﬁor e%&zégow n§§%i¢§§§ 2)9 W F’Lég (ggéggé?éa n.
Exp. Al : e9©;1/939) 1gggn1063) fi shoial I ergen 1;(2)r5 exaln})ge g?rv?l buTgns (JVan
Rt ogr B, INgomeebadimicnigy o MnpipOgSy RIcrY BplYRBGRGE AR RS A Of Thee

al | ergen foﬂo@ndg@e&%&éé@i&%dﬂlﬁioﬂw W)SQH) not limted to, Hev b 7 (Sowka
et al. (1998) i ochem 25 2557213-219). Table 1 shows an exenpl ary

list of all ergsnmamcrwzemwaa:rmw BPNDBIFABLE 1 RECOVBI NANT
ALLERGENS PCT/ LSk d e 82l7GTTCGTTAAZGTTCG-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: 35);

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-XiX2AX;CG Xy TCG-3' (SEQIDNO: 133)
wherein X, is T, C or Z (Z = 5-bromocytosine), wherein X3 is T, G, A or U, wherein Xj; is

21



G oupAl | er genRef er enceANI MALS: CRUSTACEAShr i np/ | obst ert roponyosi nLeung et
al . (19960 eyddadpr 9y Cin. Immunol. 98:954-961Pan s |Leun 1998)
i e oy }Eﬂ ot echnol . 7:12- 201 NSECTSAnt Sol i 2 (veno%@b}%ﬁﬁg?z(l al .
J Allergy CI in Imunol., 1996, 98:82-8BeePhosphol i pase A2 (PLA) Mul l er et

al. J Al .99 96: 395- 402For st er et J Aller Cin
| mrunol ) ?98@ %93"[1}% gQS?\/Ei © oF %eﬂnda‘f’herﬁpl"g" EBF'B f&I‘F é?tg%/arCiééﬁGTTCGq‘%’
27:915- 20 quj?.c@e (Hya) Sol datova et al. J Allergy din Inmmnol, 1998)
101: 691-8 roa g Bd90OKHel met al. J Allergy din Inmmunol, 1996)
98:172-1808Bl a g 4 (a calycin)Vailes et al. J Alergy din | rrrrunol) 1998,
101: 274- 280G u ione S Arr Udésﬁ(at al

272:20907- 12t r 9; g o eqts "B’F‘“ﬁ?m°%§?‘°f)hl?%]¥ﬂ°‘e°i’§©?Omelase&a@m%the
M teDer IR SiquBhdeS IR PSS hxgimofosideyd Leray Clin | mmunol ) 1998)
101: 562- 4Hakkaar t et at 998, 28:169- 74Hakkaart et al.
din Exp Al eréyTGP@K}TQAAtEGﬁG éJAe?t ’ (SEQ IDWOAB BY) AUer gy | mmunol ,

variantsmith et APAGTGHEAARo HzahaAiar WheiDNe: 55 00er t2vasie e
al. din Exp | smrcAGTGBERAZGBracAGsI@AsY’ (8EQ 16alb: 3gyrunol , 1997)

181: 30- 7Der plOAsturias et al. BiochimBio h S Act a) 1 b8, | 397: 27-30Tyr p
2Er| ksson et ab -TBACTGERAARGTUCSIGHTE H2NGs 48ka Dol m VTomal ski et

(sa(t)l ;A\r/;? yIXtrJ]SgtC Bafb%%%@ﬁkﬁﬁﬁmﬁo%%@@ﬁﬁ éygﬂ@u' i edage; Yel | ow

] acket ant bepatoupacilayal uroni daseKing et al. J Allergy Ain Immunol, 1996)
98: 588- 600and ghosphol I'E sef venom MAMVALSCat Fel d 1Slunt et al. J All er gy
1)

cin I munol, TUA TS G5 £9R IPANO14Ed1/ 50821 Hof f mann et
al. ( 1997) J A I Opin Pediatr, 1995,
7:676- 82C0\/\Bos§d g Ii%ander aZeller et@‘%ﬁgﬁgﬁlg%{%‘g’)i n | nmunol , 1997,
100 721- 71 i pocal-CHGHGAACGTICCAGATG-Bi (SEEID Bidh@d); Res Comm,

2T e R SRR B £l e GpBlad Tons' L %0,

1996 36: 553- 6&@@@%@@%@%3@%#@&13@@@%th@146)1 munol ogy) 1997,
92:577-86sal i varéﬁl ocal i nsSpi t zauer et al ergy ‘din Inmmunol; 1994,

93:614-27Vrtal & TGTGA TCGAGORTGACY: (SEQﬂJMNQoﬂz)emrm X (ftio-

al I ergen, ‘@%&gm re et al. J Biol Chenm 1996,
271 : 32951 I'pdcal i n) Mousenouse urinary proteinKoni eczny et al. | mrunol ogy,

1997, 92:S77- 85(-Wm1mmmmumml(ssqllmms)¢%aﬂem)d=Ai-{1ﬁ>6-gy
cin Imunol _, 1990, 86:45-51G amrer et al. J Lab din Md,

1997, 109: 8¥BNI%EoNnzal 0 et al. Allergy, 1998) 53:106- 7 nterf eronsinterferon
al pha 2cDet nar 5 &66 &t 3

20: 149- 50NU_LUSC£9%&)TWOS%’%§G'[ 54'9’1‘6.%% ?%E?IDI%% )’I nmunol , 1996,

98: 954- 61 PLANTAL-TGRGTGT RAAICEY mGTTQMbCSEQIENOW Exp Med Bi ol , 1996,

400: 205, 110 " cRoReusAl kb RorEl R i G gy sfhocher B oo e

1996, 97: 1100- %wcm#cma@nﬁmw&ncmG-ﬂsagﬁmd\'ﬂ 5 gy) 1998,
28: 423-33Jahn-Schnm d et al. | mmunotechnol o élN 6, 2:103-13Breitw eser et

al25 Bi ot echni qde€TGTEPACGTTCCAGATGH(SEQ 035%;1 ergy din i munol,

Lo o0 SRS Q SRR 8L M ot sefl | 7 ), PP o)

1997, 34:619- 29CPCGAUCGACOTTODABATS-¥1(SEQ IF NS skpt t 1996) 38l
:217-21Lehrer et al. Int Arch Alle gé I rrrrunol 1997 113 122-4G assPhl p 1,
r

Phl p 2, Phl p 5§Gﬁ3C&T&¢GTX@Gﬁ% ¥ CEQIONPeSTRd, i 998, .
157: 1269- 76(t | Jun 15, 1998, :
160: 6137- 44(N| Iederger gm@ﬁb%}%ﬁé 3%5‘%@?111% ,n1998un10 : 258- 64Hol

13 velvet grassSchrammet al. Eur J Biochem 1998,

252: 200- 6pol | en, BI uegrass al | er&.(ranZhan et al. J Inmunol, 1993, 151:791-9C
d 7 Bernuda ssShiome abodiments, with respest toany obthelSS disslosed hereipgtbe71 34 WO

] 5200t ol S s T 8

100: 356- 64Japanese CedarJun a 2 (Juni pexus ashel)Yokoyana et al. Biochem
Bi ophys. Res. Commun., 2000, 275:195-202Cry j 1, Cy j 2Kingetsu et al.

| mmunol ogy, 2000, 99:625-629(Cryptoneria japonica)Juni perJun o 2
(pollen)Tinghino et al, J Allergy din |Inunol, 1998, 101:772-7LatexHev b
?Sowka et al. Eur J Biochem 1998, 255:213-9Fucks et al. J Allergy din

| munol, 1997) 100:3 56-64MercurialisMer a | (profilin)Vvallverdu et al. J
Allergy din I munol) 1998, 101:3 63-70MustardSin a | (seed)Gonzal ez de |a
Pena et aI Blochen1B|oph Res Cbnnl (YEIIombI993 190 648 530 Iseed

o e o . L T A NN\




Bi ophys. Acta 1307:263. Attenuated and inactivated viruses are suitable for
use here| antigen. Preparation of these vi ruses i wn in
the art %%ﬁ@sare comercially available 5 (see, &Eﬁ@é ”‘r s' Desk
Reference ( 1998) 52nd edition, Mdical Economcs Corrpany Inc.). For

exanple, polio virus is avaijl abI e as 1POL k Stl eur r| eux Connaught) and
ORI MUNE PL%ﬂoéIHQaGGF%eﬁP‘F(é)sPref?féblé(tSi fq the PD%xa&P &R0 AT m@ﬂé g neasl es

d bel |
Ve oKD APrtEoE: o R b e S ICE A aP RS VoG
viruses bivniocgsike, Gls¥quencdsd V1@ theiSSpersthedergpmisre TCQuand/diePatitis B virus,
br v de. BIogRASHOSiNe, 6 geaences s 3o BE 1580 adF A Sl Sﬂaavﬁrgéﬁésé‘mv' ok o
vig al Veﬁ#’?om %tﬁédff@&lg z{aga%entqgﬁrékﬂ‘f"ss.r ‘E&amﬁﬂgoPE{él qu esﬂ%!b‘é@rgs rray be

i sol at ed t elr sourc Ing p I catioh tec nown in 15 the
art or, pmveleddersini Bortdxgmpleain immqaemlmhdmehts;sﬂnrigumlmonmﬂuhaamy met hods.
urlfledn tlds synt hetic

Anti geni c peptide Jnclude
pept |gdesp @B‘g‘ﬂ?ﬂﬂq%éﬁ?hep‘l“lﬁrﬁpﬂé" aPgiyde Aot ‘Ffoé attenuated or
I nact i vare G A UERSFTES 3 %sr-:@mrr@oogogasmamcmmem? @EQurRopept i des.

| mmunonodul atory peptides can be nati've or synthesized chenmically or
enzyrratl 88); 53 TZG GG AAOGIT CB- 3é6$EQd@IN@Wﬂ, mehetedn K rrowhramocyytesingl Sart i s

tabl e p i nthes C used ta St ruct

ti desTﬁM%m@ @éﬁgﬁ%’ﬁy&c E’? %elﬁ'?fni”ﬁgf’FB f peptides,
soI i d phFeGTHAACETTEG-31Y( mpj@qul? At herton et al. (1981) Hoppe Seylers
Z. Physiol. Chem 362:833-83 Pr ot eo )i_tl c enzynmes can also be utilized to

coupl e ani no htsarme erabesdimanisthp additionad TOKandieinh Scbroemyytesias, ¢ht i ¢ Pept i de
b nie s BipediE b R Lt 1 RIRI0 e pgag Ereid o b

using th nery at’l rom a

bi Oljogl cal Smwo?@mmmI%rmmpggmﬁ SeanChe, ESQJBWGCLC'}T 6F t hle
pro uction ptides. Hanes et a 1987). Transcri pt| on_an ransl ati on:
racti @ aqmq&y&swcﬁ ISSR?L rFrOéélsese P@b?‘glﬂ’égts mssbe 3 qfdas Hrwer &w&s

T s i, gt S o i

antigens are pept| e |p| ste S ex fatty
aci ds, alﬁn‘ephmpthEleINQs lﬁoﬂ&aad:éharl des such as those used in H.

i nfl uenza vacein ngl i osi des and capr S obt ai ned
through sever ﬁﬁﬁ{gﬁﬁ‘ﬁ’f? % gﬁ%sg%%gg ?%%%6@3’2551 the art,
i ncl udi N@ronsetyisineNG3BJuchYEs) 6 The IS GreRafipleads ia 3l Te CZ GIYRY IS8-3rRdrigeds. | n
certain cases, such as for many sterols, fatty acids and phospholipids, the

2% i geni 3, pbremesigosite, Gad, KS-3C(Whese Nrwanydase)r dmamunpmedulalosh| e. Exanpl es of
o PR RS o 8,06k REES 18 SR SRR 192568 cfggni
i Incl ude, 2buln ather Tmtbodlmamk erd/otbasestshpmae gretadgﬂmaaldsgm%dnd/gﬂl’;d—ﬂ Vv envel ope
ins | t 1
Rier bus PERRTHHERS. PRouanos Guas the S, cxene asdnsrdot Grb Re the

Los Al amgsTNarsHhae M&?G?NOWI#J‘S’ CARYER Gﬁad?%@é)a%rﬁﬁké&ﬁﬁoﬂam&%%ss and
annot ates Hi V nucl eotl dée and am no acid sequénces. This database i's 10

axessi bimay\beany of therllemersformulas tescribed hereinneb. | anl . gov/, and in a yearly
publ i cati on, ee Huma trov uses and AlDS Co f.or e, 2000
edi tion). Ant e H@F‘?‘g@ ntf’"l‘) eﬂﬁ'r“?é‘é‘ﬂ“(?%‘a%?&é r]gmff%#ﬁ]gé a&?ﬁ'é’a si ng
net hods W‘&ad/& T fsebx@ﬁfocytﬁghe eaaéml:@e(sf) iPEredted byme\auaﬁqlonfafa lrasrtaerd a4
extracts, fromcell’s infected with the infectious gent frompurified

pol ypept ade§: bwmgmtmn@mhmé’rmﬂpfswdﬂﬁcggr pamplss i § Qlell‘EIOalrﬁiﬁhﬂrCGS)f
synt het | ted a%ﬁhio%%ﬁcc are the first two bases of the 10mer ISS (5°-

30 CTTCGAACGTTCGAGATG-3’ (SEQ ID NO: 14)). In another example, the G of the
TCQG is the first base of the 10mer ISS in SEQ ID NO: 20 (5°-
TCGTCGTAACGTTCGAGATG-3’ (SEQ ID NO: 20)). For embodiments such as these,
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| SS- Antigen Wen used with antigen, |SS may be administered with antigen in
a nunber In sone enbodi nents, an | SS-containing p de and
antigen na o\t@}‘%ozadm ni stered spati. al | y proximate with reglﬁi@t& /go%

other, or as an admi xture (i. e., in soluti on) As descri bed beI ow, spatl al
pr oxi mation can be acconpl i shed in a nunber of ways, includin Q] ugati on
(1i nkage) ,IS8meayheiangrof e, 1 Oymar formulasdessrbed hereis) (§€r SEQ B2 Nerfgs BEQIH ont o a

f | eotid
and anti o OLSE0 30 HINGT () LifinahaRt e dohmERla Ll f%méy{"%ﬁeﬁﬁa'nci
the 25 i nmydgeentasinolngs, faesxampls §ECQIPNOadl 4, d9;m3édndﬁﬁstrat| on of the ISS

and the antigen as an adm xture. I n sone enbodi nent t he 1 SS-cont ai ni ng
pol ynucl eot i de A@Offbi’fﬁ Hifar exprple.n serae smbpdigients; “F‘SS“‘B Bodulsiery an be

coup led wig E?G‘R‘P 5995&*a {xtt@tﬁ@kﬂ@@f@xg'lﬁ‘s%glgéfﬁé%[n?%

i nc ud| ng ‘c r non- c val ent interactions et ween
the porti QWe: éla,mﬂeﬁemrques @tand Xg iSG. Gee,For exathpld, SEQID NE): 16r Fet exansplefiabl y

o e it B oGt o e s 10 S
N- hyd 2
yar Oxy?(‘;glgdlm dIIH% g%t F@- fe t%du{eﬂﬁe 5@%'W?Wh§§m XY @: %Qé%gp&aglgees,

PCT/ US01/ am no group of cytosine resi .
Dependi ng SEQ ID&Gufsber and | ocati on of cytosine residues in the |ISS,

spegci fic coupling at. one or nore residues. ¢ aghreved. Alternatively,
wolf 1 ed of | porlacrays cabedimgiiy e Beadifishal TCO R SRYomacHosE &

I ncor por ats%eue?at:e Rl dréifzdd E)eﬂhmaaasﬁon afaqrtorlam@bﬁm 51%11&6@%%1:;&0&&95 éof These

can contain bl ocked functional groups which, when debl ocked, are reactive

wi th a vartheiSs, die ddditionalsequenge maysereate cﬁcé‘emmbﬂé—bmncymmeoﬁ, At t ached

to, the ant gen of. £ e I tide,
thi's por ¢ IERGPe Bt BE RS dior XUBHE IR o, B RORRE HiShicRRLICER
t hrough sairé theSiiARfel basee B e W0mer88S ERBMTCGTCHRACETTCCAGATG-3N (SEQ be
added to §F£O| y?%)s)tl de portion that has been pre-synthesized on a suppor

Had &l anbl In anpthes pxampledne SAxeracytesine, G Aefthe dgo bamoqémsmea i d| s
et al. elggé)ci}leﬁ%t hﬁ%ecﬁm&e%oflﬁe ﬁﬂﬂer":!g@u}%(t)qml g@k%rot he | SS can be

synt hesi z I's connected to a so suppor ugh a
cl eavabl e TCGREGAATGITIGGAATEA I €SBQIBMNIO: Mz)bnAedmdmgbrL t}mhmﬁgn of the

| SS fromthe support, a.termn rou sle at, t -end of 15
the ol i goM@Pi@t‘ﬁ@@‘"{’ﬂ?@ﬂ@%HalyBP‘gS\‘?"deg cq I @d@cfgg' guence or
15:5305- 53¢, bﬁﬂﬂ)cﬁ%lﬁé‘ (?%@équeﬁée%ﬁﬂeﬁﬁh&ﬂﬁ@w?% 1401-1403) or a termi nal
amino group 1s |ef 3'-end of the oli gonucl eotide (Nelson et al.

(1989) Nucl ei c Inspuis em@gdxmtslmlsaa@wmn@mwma @) pokynueleotide afgherodi f i ed

| SS to am.no rou s of the can be perforned as described in Benoit
et al. (19‘§‘f3 PW&‘&%“%P’%‘% Conj ugation of the thiol-nodified ISS

to 20 carboxyl fgr(tmmgwcﬂ A Xg OnG PLITUE G3M(SBQ IBNDeneey as described in Sinah
et al. ( 1991 ) Ai onucl eot i de Anal ogues: A Practjcal _Approach, 11 Zl
Press. Couphereig wis laA whergjays p@@ﬂ"lb@@“blﬁr’? IMHRsRWheseB I8 Tl &5 Grivherein ¢ he

boser i bed XA, B8 U I BhGROGABH MbleoBd AMARIn AR ISP sbes | (o
pok§pept i daclpde, bubareabt limited @y SEQEENos, bE, latl?adﬂebls t1d, 19,655520,82¢25,28t he

I SS t hr ough am ne, thiol, or carboxyl group that has been incorporated
into the (ﬂ‘!d;}gnucl eotide during its synthesis. Preferably, while the

+ ol i gonucl eot | dgpigg b efiﬁ:@din&hnishﬂmeslSS'chﬁﬂﬁ%%&ofﬁme'fbﬂ&bﬂg s8gBessONPri Sing a
protected amne, thio or carbox at one end osphoram dite at
t he ot her TCGAM@TE@GI(SEQtIDaNQeHOZ)DTGﬁECQAA@Gﬂ'Eﬁﬁ (SB@IE\MQ 28,
TCGTGAACGTTCG (SEQ ID NO: 103), TCGGTATCGGTCG (SEQ ID NO: 104),
30 TCGGTACCGTTCG (SEQ ID NO: 105), TCGGAACCGTTCG (SEQ ID NO: 106),
TCGGAACGTTCG (SEQ ID NO: 107), TCGTCGGAACGTTCG (SEQ ID NO: 108),
TCGTAACGTTCG (SEQ ID NO: 109), TCGTCGGAACGTTCG (SEQ ID NO: 108),
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30 al. (1986) Nucleic Acids Res. 14:6227-6245; Connolly (1985) Nucleic

Aci ds Re 5 4502; Krensky et al. (1987) Nucleic Ac
15: 2891- %%égoéo&énol |y (1987) Nucl ei ¢ Acids Res. 15: 3131 %q%giﬁ%nschoff et
al. (1987) Anal. Biochem 164:336-344; Bl anks et al. WO 02/ 052002

s f&o&éc%w%%(% 15 ?qﬁé‘o%&&i@eﬁé@ﬁé@%gﬁé?}psﬂ@éﬁ)i o

deprot ect CETT B! am carboxyl functionalities can be used to
coval ent IT'y attégﬁcﬁhni'ed% SE(gnuc %Otl ‘e to a peptide. Benoit et al. ( 1987);

and Si nah et elhsonﬁe &xﬁden)nenﬁ ANl SSSg-aanmingmomodnlatogp pel yoerieaids maye f or med

t hrough non- cov interactions, such as ionic bonds, hydrophobic

i nt er act i“GFENSE, %E’Aabonds and/or van der Waals attractions.

Nog- coval ent | y5»] m@?chgrx}{g@%T@eG -3’RSEOA® Roherrcoval ent i nteraction
such as a biotin-streptavidin conplex. A biotinyl dgroup can be attached,
for exarrpd/h;;eme 1al-|2pwhéremdy 50- ba‘d‘@mﬂ ais srlsmnomgene,e«vhmm le 198 daseNucl! ei ¢

Aci ds Res 43-7651 0 stre i,nto the
pepti de ﬂg}ef“f Bép T FOFVF}E‘F gﬁ]ﬂro{{ 3'8 ﬁf’?&}la if%ﬂtgﬁs of the
strept aV'c@tﬂbnﬁiﬂ@lsuaﬁltSS@e@ﬁﬁbésdﬁclﬁﬂ@ bub&refoplimited &, s@QDID ye@ usl ZD6dad

Non- coval ent associ ations can al so occur through ionic int eractions
i nvol vi ng%an 1SS and residues within the antigen, such as charged ami no

riGhes hat havoF APRREReRl, By 15 borliiesBRY BEAR FRGRRL AR TARER X o\

For exanm$ §-bréascyssiti) emxoqmﬂqmm (SﬂQ ®ID(N(D mey VIEXOTHCTSAACGTYCG
negat i vel(éEcharﬁed | SS and positiv acid residues of a

pont | do. (SEQ D Nor 41 DeTREAASST TEEGFRIIIENG: sy TGt CEATCE SF0

No II 20
bi i g o PP D) BREART GEHRTSEQIR KDL Rl TREIRCACCRTTE (g aT™

|i gands. 58yr exanple, such DNA binding notifs can be found in transcription

fact d ant bod k h id b
d5med using. p'awam%ﬂébwﬁa;em@%n PR oRheloig a0 B aPe e it e

to, the % ine f&¥¥mua: gonucl eot i de- phosphol i p| d conjugates (Yanagawa et
al . (1988) cI e| c Acids Sy n?(3 Ser. 19:189-]92 oI| onucl eotide 25 fatty
aci d conj ugat €2-T GGBH 6N,eA XaC. G (Xudo8\G-AhéIEQ ) 185: 131- 135; and

| |
ol { gonucIBrriRg X P yF SRl X L SPRI i, fRaiv s %ﬁ Wersin Xt o Ancag.
Sci . USA T, whéidbX3is T, -@Gr Ui Mﬁﬁﬁoﬁbdﬁlﬁfbrﬁbﬁl@ﬂﬂ&éﬂtﬂ@i ¢alfprisingesich ISS

oli gosaccharl de can be forned. usi ng stand 8) knomnsggt hods. These net hods
i BB ude, sBaMengesanglyde, |bpmrt= agt limiteq wesgwpﬁg §-A6y R4

ol gonucl eot | 48wk 8f %{sz @i é@ﬁfwﬁﬂ:ﬁﬁnodmﬁﬂﬁb? P%ueiebm éde is

a noi ety of an inmunogl obu Shannessy et al
Bi ochem any?4 the¥oBowih@ sequm:ds:{mmuons Foromdsgbs e s ZECGWKGTGM@STHTCQ

circular Lp3 APNG: RFA TEETXcAREATES BEQ D NEHY), TeafXEA I o
(SEQ ID NO: 119).

25 In some embodiments, an ISS of an immunomodulatory polynucleotide may

comprise the formula:
5'«(TCG)w NyAX3X 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 X3 is 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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Where the circular ISS is synthesized using reconbi nant or chem cal

nmet hods, I.fied nucleoside is suitable. Ruth (1991) i |.0Q | eoti des
andAnal og@gg&%% actical Approach, IRL Press. Standard |P‘h‘%/hg‘”%§ nol ogy
can then be used to connect the circular 5 1SS to the antigen or other
peptide. Goodchild (1990) Bioconjug. Chem 1:165. Were the circular ISS is
i sol ated, or slylrspmsshﬂ:@dimsimgnrlé%eﬁm immungrodiheatycralynustdotide mayhe | i nkage
can be focr rrTnEdi b\élb%hemlcal |y activating, or photoactivating, a reactive
group (e. GRSy BEHE™PAyi cal) that has been incorporated into the antigen
or ot her peptiSiE(T)mgiNyiApp@b(G%I‘IOQS}-BD(SEQ]H)NO:&\@OW’EM of peptides and
ot her nol ecul es to 10 oligonucleotides can be found in U _S. Patent No.

5, 391, 723vhetgiagisd-2, whemedy y'ingRr WhHersHICK iy &-bremeqytofipesatharsis Niipanybase.ei c

28 CoogreBatEh & T oHRataR G RO L SRR AT Y [ oo
pr oxi nat elomppiseothe st@neé TRGAAXCUTER EQ IDNOe2)ay TXGAAXGTT CIB (SEQ

enbodi ments, _an 1SS and antigen are, proxi mately associ ated by
encapsul 20 YR 123), whererX asdrbramasytosinean | SS and antigen are proxi mately

associ ated by ﬂlk{aﬁéi%gxbtgainrgﬁﬂg%g[vflﬁ B}“min%ﬁﬂﬁcﬁnocﬁ&lgtgmo‘éﬁﬁgﬁégév?@g&e" (al'so

termed "platfor e contairning sites
at t achnerdongdrist e fofftuland anti gen(s). In other enbodi nents, an ISS and

aWarrier 20 it P X RaB k fowel (S6ef CERIRABLSaD o (R benti on

enpl oy a%ﬁé}ﬁg%'é o2, MR r&H XIs Stﬂ}éﬁoteﬁasifi&ivﬁﬂe?éiﬁl\i 13GnP base %Ex%ixﬁﬁ%gel'f,fﬂ ion

of the 1SS and“first antigen unti e conplex is a\{allable to the target
(or conpowiQ,ivdresein daps TsGreg Us doimennmgsiuldtenyipodynaglentides. compeisimgabth/an t he
conpositi conpri si 1SS, anti.ge n lating agent i.s in the form
o ) v AN s59VEBEs Mool i A3 SR TR0 o 180 RH G o repls s
More pr efi@SaBhprisétthe Yélen® TCGTXGAAXGUTCEG | (SEE) IDNO: QR4 & cl es and/ or

| i posones encaEsuI ating an | SS-i mmunonodul atory nol ecul e are in the form of

pdbticl esTEG GTd (mllw%lé’éﬂ,vmeiﬁiﬁ%rbrgmeexto?imeferably any of

the foll ow ng X . t t 24 t 0.15 pm
o about 10 prt FRCRL o Gt ubadry BE e R0 i odhufth s d SERBBRY o6 0
E) 0 30 abaModificatidusrof Iss)idch}ddahy ﬂhﬁ\lﬁ)ﬁixﬁihelartlsbﬁttmfgotllﬁﬂi_tédﬁ tgsmméiﬁbmis@fes, )
eads, macr ol ec I conpl exes, .nangcapsul es, an I pl 0-Dbgsed system suc
as oil-i rfflag{@]ﬁ P mﬂy&bfsaarlg%% ol £hE nuglggtigs bgse lfm@stﬁf%swzﬂ mi xed
m cel | es gihonbROMIRSdiFRRidHs OF tHEHHREIHAE EréBp.CVaABR Nugh hfaaiquaﬁons are

| SS-cont ai ni'ng conposi tions. The encapsul ation conposition further
c@fpri sesdeacrjbedfbelowni de vari ety of conponents. These include, but are not

limted to, al | pj,ds. hosphol i pi ds, |ipid, 5 menpbr.ane structure LMVB) ,
pol yet hyl ene "E%#arﬁgg P _ HL#%SBPWE?@?“%JEW _g%s’ @Fﬁ%@f#ﬁ&ég?‘iﬂé _
gl ycopeptstfinded DNA, BOWEHAS Singlel ol d5ublEtriiidRIA r Sthek aldldiiddor encapsul ation
conponents include any known in the art and include, but are not limted

to, fattypcdynuglestides. An Fomay axmaxmpet include prs gropreipglindromie eagionsyhigh a

bhosphor vl BopesdR b B Hecic bl deitbibed oyl el b oo SRie fddfl 1
hasei n, aAn(SS mayeomptiswaditichal flankinpesetjbaices)isbine jof oihéct arédescfibed lgréiai ni ng

conposition_to preserve the ; ) )
An ISS may contain naturally-occurring or modified, non-naturally occurring bases, and

may contain modified sugar, phosphate, and/or termini. For example, phosphate
modifications include, but are not limited to, methyl phosphonate, phosphorothioate,
phosphoramidate (bridging or non-bridging), phosphotriester and phosphorodithioate and
30 may be used in any combination. Other non-phosphate linkages may also be used.
Preferably, oligonucleotides of the present invention comprise phosphorothioate

backbones. Sugar modifications known in the field, such as 2’-alkoxy-RNA analogs, 2’-
26



I mmunonodul atory activity thereof. Exanples of binding proteins include,

but are oxb ed to, al bum ns such as bovine serumalb and pea
al bum n. Q%éhe/rﬁg&lﬁ tabl e pol yners can be any known in the %/854]%@1

pharmaceuticals and 15 include, but are not I|n1ted to, naturally-occurring
pol ymer s such as dextran dr oxyet h olysaccharldes and
synt het i émb‘m apal ‘E?éﬁ%?eém@i‘y'r%t é‘i’@%f" pihess ¢ %EIF]ERS’e
pr ot ei ns | ¢

gfﬁ 6?&2&% BSs de%h%%ﬁu% Mﬂ?a‘nly yﬂ%ﬁﬂa&l‘m@& cLﬁo(‘ﬂr SyHiE s of

addi tion Focan be a synthetic po
pol yner s bagei mdndxﬁcamoasl (dwdnissedffonherslxlqw) indledg besananot limited top addithad oftt®, but

ol yoxy etlsgra-eithiinges £isise & Aaer S0 55p 5oyt Al Mass gy er ol (POG)
PO ytri ”BHiﬂdc‘?rﬂfsuﬁ' ¥eR oré€ﬂ&z}nep9imef&mdsﬁﬁes%&%%S&E}Pﬁh CBehIBY BL@sp et hyl

met hacryl ate, “pol yvi nyl al’coho , polyacrylic acid
pol yet hyhmlcﬂfnthaelSSp{elgyéebmh@ma@d S-pblloytmraql ﬁ;ﬂuoocburumlné-n()Mc;l) pSéeyanmi no

aci ds, uret azen tlc pol ymers can al so be
| i near o tﬁ‘éweir??aﬁﬁ rgﬁtﬁ@'{%ﬁ‘éﬁ&d‘f@ﬂm %0 %?%(/g% hormopol yneri c,

co-pol yners, qhe P 8akd/SONRRANORRIdE 10 tpwnﬂelemmeecaellbfefs%tﬁé&zeamﬁ@et I c
nonomners. The PEGS for use in encapsul at'i on conpositions of the present

i nVﬁnt i otﬁchmd“@i mldmucﬁmmm@esmqmm? whichaugwell knewnin e art including) USId ng
L
5 e B o R TP e, 2,

lipid ar eligsduelegtide §dé|uf=1ﬂié9 8¢k, fotierample) AasitbeD et 2A1(1087)ehrfdSanbreoK €ram
menbrane structures. npl es of the LMSs include |iposones, mcelles,

cochl eat €5989). When asssmbleWMF%ﬂwbe idyideghpinits eambegigatada fargxagplendr i cal
| | |
i Mo e I T e e

ia_ [ posodegradiauomcam be ammm;mehbd/ﬁxtdugh the ?qmmoémelp@mhdbenﬂea?hlr?ﬁmse y
0SONes ance a ype i mune response to e antigen.

i'é)lmakl ’Eﬂpmp?{(fg%?) @?@E"i“ﬁ@%@gg‘ééiwm As used herein, a "liposome” or
“l'ipid veSI cl ghe IS5 &@mHmMﬁﬂo‘ahfat&?'ﬁB%chg&ld%tcah %&stbe%@atm .(igf)ss' bl'y

nmore than one bilayer |ipid nenbrane’ Li'posones are made artificially from
phosphol icepventionay polypuélpotitls isalatiingyoceduresoiSueh proc¢duses intiutda butarohot r el at ed

et ud i 5B b S Binelle BEYDNE IR SO el ol of

deter genhuélé&IBdsb@ldilc@b?hﬂimytsc& %Bf(@q:resﬁtobllm 8aectahed anichesrl |y
conprise additional conponents, such as a tissue targeting conponent. It is

utier st offatyragand asyntheﬁs af partienlarRative sequencas dyshe pelpmerase.ehpimieactionnsi st
excl usively Otujchg.i' ?&Bo&@lo%l#ﬂug%{lhé’ c tl?dlﬂte@,% gé&%ﬁﬁl&fo her

conponents, inclu but no estero eroi ds,
l'i pid- sotexbhﬁmxahtemﬂmﬂs or phemiealhssyntheaizgd. | Bﬂigtdthe d:iﬁcda:rdMR Bse@btaimredhi pat hi c

o' hydr SRR oI of Bl ASforsmeh e e B MR el B abie e S lager o

di scussi qRe eherfie ﬂn@sn§Bf§iﬁélléE emﬁ&eohﬁhﬁu&mm& %ﬁw@rﬁmwhﬁ%&@r Bi ol ogy
b{i\]. Kendrew (199 For suitable |ipids see e.g., Lasic (199
pos

0 rrwthqdrdﬁmrﬂ%ﬁ dn the literatygs | $egafor dnstance @mt@l (1995 MeclixrciddORdr ocesses

for prep ont ni itions are known in
the art. i%‘?gg? ??}PP 3@&@9'@2’)538‘6&&%% %mgbl e techni que known
inthe art. I\/Ehhwéh‘mqned féﬂ&akiﬁgbh@b@d&bhdéd afdiedified oligonnolesidare at i on,
m crofl UI di zatiori, LLC nethod, ethanol injection, freon injection, the

"bubbl e" knevmithe aete Nageally excarring RNArRNA; eontainipg phosphediesterlinkages, is

S
v se: QAR AL 0D TBH MRS b L WGl SRR
t30k nost talthe |5r-hbdrexwgrdulpllnf}tmgroa?hfg dlipesudlemide anachey emsé 8 eﬁxdmpp‘srt atLthES
containin e oy, cellu]ar targetin onent uch targeting
corrponen? e%dj &Wﬁﬁ{d?y idatign ogﬂ}_q\y%te{xﬁggatg,pg&p@ge F"ﬂs"éteéé‘b%uﬁmsﬂgqt%ﬁmé@ .certain
tissue 0bnE@mel&eﬁl‘ecﬁdlf@ﬁuélébtﬂfe%I:ﬁde‘ﬂ@fﬁast%eﬁ’E MMifiesized 5’09 on‘ﬁ@lle!)ﬁ’d&qg sites 30

when adm nistered to an I ntact orgart or cel ture argeting
conponent is generally accessible fronz'put Si de the Ii posorre, and is
therefore preferably either bound to

|—1

-




the outer surface or inserted into the outer lipid bilayer. A targeting
conmponent can be 43 W O 021 052002 PCT/ US01/50821 ' inter alia a peptide,
a regi on SYORW3PPer peptide, an antibody specific for a cBFT/USHH§082

nol ecul e or marker, or antigen binding fragment thereof, a nucleic acid, a
car bohydrate, a region of a conpl ex carbohydrate, a special lipid, '"or a
smal | nol esmdvedSronh thessuppatt, u@:phusphmmester ghoaps ere, deprotertdtbw phosphate of t he

f t | bodi th,5 f t |1
Fype: s pochiHEr A B tdlskside RaseRaire Sl BiPB AhapuS ainfncagaiorathe Bases |
prepared Rye 'f&ta@ﬁ?lé( 'mﬁﬁbab@(f@?% %Il%od-gbﬁyﬁ%ﬁcl‘ééﬁ'ﬂel@ydﬂ%sfbetn?ljrott&o?snﬁbr cell

type toward which therapéutic treatnent Is to be direpted a cell
type whi cRliganuaientidesiand Analpgs, Spathesis ansbPropenties (Agrawal; adio Humap@ﬂ?ws, Such

t h 10

mact ophagd8 e Rendr PERES el USBRLON A RIcardLs: Pifrmile i4s8f0c ures, such as
Iyrrph nodes ancfhﬂ@s&W@ﬁ%mﬁb%d&[ﬂt&ﬂ%%h@leéﬁdé&hlﬂs%%on% %Hd%ﬁlha%é-' y those
Ln which dendritic cells are found. The LMS conpositions o resent

i nvention nudrﬁqddmgonmieotidys,@omp iof séhich aré knowm tosstatdlize the pahynycleetidepe

Cur 1 act antearRiely, SR ubOH G BHp B8 A imaRing By B uidebee | na

are wat er Syathedis 6f pdiymedotides @ntdining muidifidd phosphate Rrikged\ér hAtphdkshate

proximatel y associated by |inkage to a platformno|ecule the platformmay

belr ot ei Hakagss is algo lmwndbeearhaE@cmvw, see Mattepnesi @?97)E>@hg9ne@e@tde

| |
ool € 15080 ) G LB iUl £ ik KA Op. £ WY BB
| mmunol . Katdesed. )Z&nlﬁ&}e ﬁﬂd SonsyNeweYork| NY( m&@hoé’;ﬁ}mt‘ousmﬁaitwe (oRes.

287:123- 128 or et al 1995) Int | er gy | mrunol | 07:264-267;
Borel et Hodified eah%&roun) which %@F %@éﬁe‘gt?éﬁdwgew SNgaY analag meiety in

mul ti-val ite) to

accommdaﬁﬁ%&ba&‘°°tmkﬁ?*ﬁ?’aﬁﬁ"ﬁ%%&ﬁﬁaQﬁﬁ??%,&‘#"ﬂ%%@'éa‘% Rt

polSyner i c tiighosphewtd, atkyh:lms;ﬁlodem plmsphqnolhmtﬂ phmphdmﬂlthloaml. phosphoramxdate or

car boxyne lceI ul ose, I n al coho l.utam c

e o1 D1y S g emaiop ot e pboy gt BhowPak ARRlole cufl tisiciesrapresion

under st 00ghth ﬂuél@&d%%tmo@ﬁ%hﬁélédﬁde@mm &iéoﬂﬁélb&tmb% e Se, iPhlsb Rndifr hvPideged t o
contain, appropriate binding sites for 1SS and antigen. In addition, or

al t er nat i nel Be desgibedherein detaili Q’@urqﬂgs @Feﬁl |(\}8?6)M1416A9ﬂd®@ﬁ&é43(34é'd]8f48»pr i ate
| i nkage gt‘ﬁ?ﬁﬁeg 9(932@![]\% dic ﬁb %‘%W?ggﬁ szma mﬁz“& é?@f&g Ah)cf}lz(

(i.e., has

di Xcussed dosds Res. 2442966\.@7@2 Faﬁa(iﬁipld’@ﬂm&ﬂﬁﬁﬂhﬂthioﬁwoﬁgmmﬂdes 1smay be
bi ol ogical)y,. sta 8: | i zed hibit, an_jn vivo, excretlgattgalf life

of ten of FRileE tq tatdgseribes qkem?g %ﬂﬁ@rﬂcemnﬁ&has@{fﬂq%l &f Pxceridhat ed are
pr ef er abl i « 03| tion.
They gene?’a‘t ?/&ﬁﬁgﬁejls% )(;l{}far dﬁ%k%qzﬁg(m?g éﬁ# Otj)tglﬁ 00 to about
| , 000, 000 thpbbmﬂabatys”an)!’mtbcdlhﬂar&)ligohudwu@s radhAaeslogs, Synthesivand 200 t o

bt500000 bou 0t bt 0;..f t .2Q0 bout
50000 ( oPrReties QgD S9d s Fresin, 65 90 Ay B omemnohStetal es
arg pol yg?f.@spﬁae aﬁﬂ@gsP Qﬁ&lfdsﬁﬁdsﬂfouﬁ@iey (mn&): e@ﬂcg%ﬂ DIty 93 859706655 gl om0

(PEG preferablx having a nol ecul ar wei ght of out” 200 to about 8000),
pol y- D- | yheiiigiag phesppotamyidates @ages et alpfd O§8)i Bigehepm. 23172481346)ON3 @B ¢ aci d

and D-lys| ﬂgspilbﬁnﬁdlaég '(ﬁel%n a?)(19ﬁ)%t 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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10 nol ecul es that may be used are albumn and 1gG O her platform nol ecul es

sui t abl e W@ro2880M t hin the present invention are the chegicgaldyysddef i ned,
non- pol ynmeri c val ency platform nol ecul es disclosed in U S, patent

5,552,391. O her honogeneous chemni cal |l y-defined val ency pl atform nol ecul es

itable, f . L.t hin t | ti | @l | .
2. 2" ot my it e iR it anRE A STosch P IS GHAONE: wifhaimerriet
Addi t i onaf1998Y MablRmyRGIETEY0FI-80440r m nol ecul es include, but are not limted
to, tetraam nobenzene, heptaam nobetacycl odextrin,

t et r aani nopent B8rapdfor imojunomodulgtory pelzrycieotides used i thedneantion caryemprige and
1,4,7,10-tetraazacycl ododeca clen). | e t hese pl atfor are
e by <R RGE BERRIGHES iBnkaEE fBdy ok el bR Prin T S e 5B oo
ang nade dadxytiveHueRbtidestertaintngaleoryiiioss Aethe Peincigalssugicdntpones)br isgs. Some

substances suitable for conjugate synthesis, such as PEG, al bumn, and |gG
are avai | knvwa indheast.anedified sugars argugar @nalegs ¢an hesncorperatedtin ghedSB@and/op| at f or m

mol ecul e @ﬁﬁxgo%o%ua% %gl}jnga@pt\{dé?uﬂ{gr'r‘%gdff@ﬁo Béé/s%kﬁ?'ﬁé&ghﬁégé ﬂé@l&%{‘e or

nore cross I'ng ager&ts an Unct 1 0na roups én an SS

pl at f or m moiktypéantteqretos®|decxypentost,dekosendeoxphexoSE ghidse) afdbiese,MyddseNave
appropriate |inking groups. Linkin% groups_are added to platforns using

standar d S¥Atenatd asugaeranatagy cyelepsniyeseur. | Thasuesy gros iR PHapoéotlided t o
PGy PEPL i fliga Bl iR S1ARE Ié??é%cﬁ(?\ﬂl P Ghd %@%{) @%ﬁ?}gﬁr eé&bggtgg Baafossde et i ¢

t echni ques or Teconbi nant qgues. appr €s nay require
post - t r andbasej deoryritosel) dratindsean 27 0-atkylebos8lartdaha sugac barebd attacbhed toalmsl such

met hods are known in the art. .As an e | e,. pol ypepti des contgin am no
ol d 51 doreSPEET HRSPIBEY L tBermei id: Ik amsia FoBi BRrplon ikgas Bodificaons

car boxy!l  pieludtl| dub ot Lisied Bs 2uaﬁcfox?-?ﬂN’1$ aﬁ‘a‘lo%si, 2EAmIMLRNA analifgs @rd 22002
PCT/ USOL/ 50821 coupling the pol ypeptide to the platform Residues that have

such f uncalkoxalor gninopBNAZDNBechamdrad. For exampie, b ppggsmiadifi¢ationtie thedB§ pept i de

dggs not al y,eady cantain. thes o) . h Lesi S . i ncor porated by

st d phati/ @ mimmRgme F@WP&@E@“‘S&%«%’&%@%&“@ &!i‘ﬁ‘ﬁ@ﬁ%&f both of which

are wel | kinoledxpaddn@sin€@PThélpreparatibresf thestisigars Yhaipat Aaldgsn@l YiReiespedavdras a

carbohydrate side chains) (or 1f the antigen is_ a carbohydrate), functional
e

ami no,  suliuclegsiges” aherein s gig or gnalegsareaijached tomhatereevalicbascapeleie by
conventio 1.SLE | | ' !

I ncor por a@%bﬁ%’a ég‘%tﬁl%nr?% a{:cErZéegQ{I% SP%Q{TEE%%$%e? ﬁelggcﬂ%zﬁgg[ysa%ﬁne in the
presence pfeparatibnicanpeetainiio any ypecifibeexamplef [Spgdanmedifieytidns mayt alscbecmatieby
reaction of, cysteam ne di hydrochl orjde.fol |l owed by .10 reducti with a
st@ndar d Eﬁ%‘iﬂ\éﬁﬁ“&g ‘?”@Hﬁ‘bﬂ %Salﬂfé?\f“f’dw%ﬁ‘@ QI‘@%P&H@%B‘?%?J%@‘%F“ O gener at ed
foll ow ngi,ﬂgﬁﬁmupat&&?gwuggoﬁd@ a simlar fashion, the platform nolecule
may al so be derivatizeéd to contain functional groups if it does not already

possess appr opFheshaserpeyedicibasesi orgrugleissacid-hases prhich are incornarstedin thal$Sbl e
| engt hs aﬁ&&%&in%o&%ﬁuﬁ%w SSMQ&aAtﬁ% cgﬁ'gc ﬁl@tn'a&?ﬂl);-gccurring 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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15 platform nol ecul es. Suitable linkers include linear oligoners or

pol ymers Qfo gidsb@ne gl ycol. Such linkers include |inkers %*@swﬁ)sil‘)r mul a
R~ S(CH2CH20) " CH2CH20( CH2) nCOzR2 wherein n = 0-200, m=1 or 2, R~ =Hor a
protecting group such as trityl,

R2
4-ni trophenyl ester. 'These |inke re useful in c ecting.a, nolecule
cont ai n?n@n udes; byt is pot dimited t@*%ﬁ@{'gﬂiﬁy&?“? ykrsziﬁ%fe‘iyy}r}l a&ﬁ‘gﬁ‘éﬁlﬂ ﬁi@?‘“g‘c. ,
via a thi ,tg?iﬁintél?'@4§a?rﬁf?6}§'rrfe@?3 fz@y-hgfym_ n-tswi,tz&hmomoaemenoqasug via an

am de bon hese I nkers frexible wth regard to the order o
at t achmentpyrimidie-5-yl Rantid-daixopyrralaf2 Beal]fpyrimading3-ylsgroups, mdste. the purines are

nbodi ts i.n.,which | SS i i frat el. | at,ed by
Soor pr 1 orttaitied 16 e g smoreiy it tad 8 Atord . Ba B SRuStidn ARERraRidles v
pargicle (BOr-pBNALR! 1R pyRRIpyAEARRS Viathe ) -fERRRn Whd MheyriRloffiniidiaeoari c or

organi c core. Exanpl es of such nanoparticles include, "but are not linmted
t o, nanoctthest-pbsitiom particles, nanoparticles nade by the polynerization of

al kyl cyanoacr yl.at and nanoparti s made by t.he pol yner. zati on of

ret byl | dene. maTdass danER eGSR A RRY P A ofen may
be adsor begbdifisd biE, ABWbedHcPein Othe kdri infslified baet isFheslhcushith Raké | cl es and
protein-ceram c 30 nanopl ates. Qther exanples of carrier particles are

provi ded aadleg’ forexampis, i‘medidied sytopingC issymprgnous it (yypsins anadg-t o a

sufface fq: the pur " l. L ver f & [.ne . S is
wel ko ey SRR R 8ot B ool I} SRR TR B Ry BB 561
Dougl as etwith nuc{eotid8 6} ntelédtide RanalogdsTe Examiples of baserrhadifiCtidns inthide Jbut afel ;
Hagi wara et al . é 1987). In_Yivo 1:241-252; Bousquet et al. (_ 1999) Pharm
Res. 16: 140t limited i, additien efjanslecrongwithdrawing maietifo G) 4pd/og €16 ofg eftesing) v,
the materi It Bl t f LSl : rption
of an | S L SERRUR! e BLerBabfy, B Medidh SRRk bing oAER 104 Bl fen. MIBR' P

i nt er act i enwlifiedcitosiesgan ineluled/aee ndtyitgaltopazacytodine, Ssbronsytosine,gener al |
characteristics of carriers such as nanoparticles, such as surfgce. charge,
pafd ol o Sromou: M%GF&PS%F&Waﬁaﬁgﬁamﬁpﬂﬁ'ﬁfﬁmﬁ& ?&%&‘?“tﬁﬁa%ﬁ’ﬁdffet Fons,
nonomer  CeRpfidytcineCfhudt %{xﬁﬁh{%{ ﬁ?x@x’aﬁﬁ‘acm:L %,g-t?cﬁi@dlré@y%s&ed Bfib&&?rfoggnf,ri or

pol ymeri zation”process uglas et al., 1 .~ Thé sur_f’e_lc_e 0
parti cl es hydspxipereariddduracil, Stnitrocysesins, uracilj and any<ther pygnmidine azadogier, to al | ow

adsor bod FRLBRLPng Suh xoiRgRe Bt PhesBpbdiBCions HebdL pRAF Ay Bialichc
The addi t iagditioh of s Blegtrdie withdras/iry sty RYC-5fantd/op C36 BT & uraeil ®f GeJSE aad/bal f
life of the particles once adm nistered to the subject and/ or may target

t he0 par t | dnayinpmogulatosy: pelypucledtide; Preferably; the slpctropwithdsawing eigtyisd n. ~ 15
Na t ] f i ch . d h
boon dosc eisEE SH AGEfied trabll; &I ifflude; BuPB R HirEd T RbROBRERINT 191 C

core part ichloesuracil, SkHlubrouradik Ssioddurdcibm or | ess) are coated with a surface
ener gy nodi fyi | ayer tha ronoj.es .adsorption of. pol ypeptides, ..

pol ynucl eot i degﬂgﬁ' p I‘?tpgsﬁl‘i%ﬂ‘brﬁ?é’ﬁw Eﬁf“‘f&é&ﬂ“&i‘g%gﬁﬁgﬂ mossithiel U s,
Patent 5, 400,533 thetake ﬁéﬁﬂmg?l?ut%o@ ﬁ@e&@d,tsltﬁioegaﬁi&%iﬁé-mymcm ural‘uace

that 20 pronotes adsorption of an oligonucleotrde and is subsequently
cod¥ ed wi tuaciln antigen preparation, for exanple, in‘the formof a

| i pid-antigen g xture. ch nanopariicles.are self, a nbl | onpl.exes of

nanomet er si zeg{ Bgﬁﬁ.récf(g@x?pﬁymrteg|0F?Cf)w0flf§eprac8§,n tB? f%‘.eTeﬂﬂr ﬂfﬁﬁg&garry an

i nner | ayqlthéighl dterafictifications &id/dradditiont afd dontkpiplatéd OHoMeva@dmehant surface
are nanoparticles made by the polynerization of 25 al kyl cyanoacryl ates.

Al kyl cyansmbegdingnisthe I$S may sentgingne o8 more mediydated exdosingse dn sugheambedipgents

rocess of., anLQoi Al | i e L i
o ¢ ondt S PRk B AEEMLGRL ine HRESSMa @ (1% R KIICEG slor e,
3090 nm GG pbrtiofs pHXhs férirtuldealestribed heredpaid.) SEQ IDN® IR 65,906 107128,

characteristics and with specific surface, charges (Douglas et .
129, 130, 131 and 133) is not methylated at position C5. However, methylation at position

= Hor alkyl or aryl, e.g.,

N4 is contemplated in those ISSs comprising methylated cytosines.
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al ., 1987). For exanple, oligonucleotides may be adsorbed to polyi sobutyl -
and 30 p ' cyanoacryl ate nanoparticles in the presgqﬁ%]
hydrophog#¥h%§$ﬁ%%s such as tetraphenyl phosphoni um chl ori de o#ﬂéﬁg?érnary
ammoni um sal ts, such as cetyltrinethyl ammoni um brom de. digonucl eoti de
adsorption on these nanoparticles appears to be 47 WO 02/ 02002

PCT/ USOL/ 50821 The:preparationf hasempdifipginusieosides, and higisyathgds obmpdifiedat i vel y

char ged . Or e |l | ' iC
cat | ons. " ORANALGIAL RS 586 bilimDlt el ui 8538k GE rtuRRls, bl REGRREE, ¢
%avany Refor agarz]g%ﬁgi%sﬁmfm 4,R&300,ﬂ;94878%21&7&g§,093323/)&g’9}aeeé bﬁgqmécﬂiﬂ&i)
arm Res. 9:441- : eptides may al so be adsorbed to .
pol yal ky| Byekeosides haverbeen ?%g%&ﬁtspglr theysan ,beFWT@i%Gﬁ‘gF’)é chemigelisyathetis into
19&7; Schg; : i ' : ; 148 ! :
surT ace. o ek Sim Bl B ingekf pob RS SR el dofad  Buctl Bt S AR e,
mal onat e. piesant ateitipt ©rmimal cidsaternab positionsBfzagpligonueleotide, cad 9&9¢ apsiteg fiept | des

adsorbed to pol t hyl.i dene, mal gnhate _2.1.2) nangpar.ticles appear to do so
1 ol 1 yats RPN grpeRt U s ST ANELESskdos FBRMIFL) el BRI VERT ough
hydr ophobjjg, B&rn%%ﬁcﬁﬂfew{nmg&gﬂmt%eﬁmhé&t&, QY. ay 8 p&temh;e_ays}l £ o Ger3TRYy be

adm nistered in the formof I"nmunonodul at ory pol ynucl eoti de/ m crocar ner

(I MP/ M) 5,086 Ssl188O2pardi caglbg usechsimilgrlynvent i on provi des conpositions

M crocarri er,s, usef.ul irhn t,he inventi,on are | ess

C rising | MP/ MC compl exes. ]

CHBh about 1500n Spas boRkRes i ARPOmORBICEY B st iar e Rl S 88 so° 6o
pmin si zgf thefRfowinPlergthS 6in vaktdor 3R Pairdf 10)0007 5000£2508N2060; §50019250:01 € i n
pure water. Mcrocarriers used in the invention are preferably

bi odegr ad4#10:§515080300h 26@ 000 HEy A A& al?Pe 1 08 7P 08Qir5; E9-sIingomesmbodingits .

M crocarrj L y 1 .
particl es&%%@é@#@%%gégﬁdﬁqg ocge‘r? F‘.‘%@Qgﬁ%ﬁ oggl?eg?ﬁ}lo%g\c}é{@és (in
enul si onsbazesprbase pairs): D0;0lde 30,252 B8040 S0y 6®7S; DO0; ARE S150¢ £7531260; 250; 300;

CoRL 7! 558l oG oo, AL oG OB e

M crocarr | i q‘gdg:aﬁi i r{ghﬁ | At | are
general | yi"g‘ﬁﬁ‘?‘{e"g&s"ﬁgﬁ ﬂgl}fgﬂ?le ~m |b%a§ %9@@5@3&%\/}2&5 avdg%lg@m (}i%gmat er
of | ess t ha000;15¢000; 2500yR0§0; d50Q;t1 2582000 BH0; 508 3%00250; RE0PELS; 150;d25pHA

t hrough a,lQ.-mscreen. fi.lter nd,include nanocarriens (i .e. ., carriers
of 1e9s  FEmORPbaF 10 anet julepeniabpely eideld Joey BRLAP! LF 024 BB

havi ng si g®s75M 003112521504 PP$2005 250 300; 3300400; 300;725051000; 2000; 5000;M500, 90Q
800, 700, 600, 500, 400, _360, 250, 200, or 100 nm and an independently
s@lct ed whevein the Jgver Gimitis dess teo the upper Bmitt pm or about 800, 600, 500, 400,
300, 250, 200, , X 1| lynt is |less

t han t he upperTﬂ?%vf&%?'na 152’ &%%g%@épﬁgsn@%{h%@ﬂgggﬁﬁﬁﬁelg 435218 WO

02/ 052t 10pgoliiiciddtides dddckibed/treyrin. aThe methods map bé ady Of thoe destrited dieteid.. Por2. 0 pm

or about 0.9-1.6 pm In certain preferre nbodj pents, the mcrocarriers

have a Si i’@“ﬁﬁevélb‘gﬁfﬂh% cﬂ-ﬁf‘ﬁ’ﬁs 2168 tbﬁﬂ% -ca%mnwiﬂmcree“%@e{ 4.5 pm

about 1 p : e . : m about
%)E)leﬂp?g ngfns %ol'i’% ﬁg?ﬁtsmégls) hnd nidp lé'bmén% %‘19 %mﬁﬁe n%ne&cﬁs)‘?

1.8 pm a 2.5 p, mor “about 4.
mi25 ocar r Methoda o€ pérification arerknews in theaite rQther methodh ofgpreparationlinclade

nanocarriers .of about 25 t8 bout 300, nm S% .
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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to about 200 nm about 50 nm or about 200 nm Solid phase biodegradable
nlcrocarrhﬁféugE% be manufactured from bi odegradabl e pol yners~i ncl ud

but not 11 A d: bi odegr adabl e pol yesters, such as pol ﬂ?'ﬂ[{?ql@"%| d}
pol y(glycolic acid), and copol yners (including bl ock copol yners) thereof,
as well as block 10 copol ynmers of poly(lactic acid) and polyethyl ene

gl ycol ) ; poI y olnt sopwsmehoslimenth, theangtgep neasalipggend Examples of recombinant

ool yanhy I G0 Sischrovded B TEER0 SRHBBR N Hey SREREE S Selickini e ar
hydr ophi | ineludiaOB®I ot fikied &S, prépaddtion of¢aglveed PollenlkdsrdfntigendeAmB TN a

polyanhydrlde pol yners based ‘on sebacic aci d-derived nononers |ncorporat|ng

ami no aci @afyar et@l (19|9|1)u€e&tolc Ehemb20fi: 122051236).rasg ajlengere Lobp d {Tambasingiet ¢ he

oy phospRUSRALEir DRt PAaBRo ekt e tusfue o el e Def e o7 =

hydr ol ysi @mﬁ@salt(mspﬁt&[u MeQUIBT: VW3- 182, Q}hﬂa eeéladm@ Meqmdame Aplt he
pol ymer backbone th ro%g» eneration of carboxylic acid %g)ups chacht et

al ., (1998ymmadtHeidol 2)siamenstje catodlerepg el d & g%w@%n(éi Hednimysunol.
poly (! aCtﬁ&s?&S@p &pité( ﬁfra?%?lle%chéa‘v u&?eﬁh?é@é} S E a@%ﬁ&?sb §38),

material sTslita acturing m CI’OC&I’I’I So ‘known,

i ncl udi nglaphmsse dedar alléfge®OCiyg 1naidyGryy ReBangeanl of ar Wmmumbw%ﬂﬁ ne,
and ferromagnetic or para ghetic mater|

| |
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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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t ubercul osis). Therapeutic vacci nes conpri se one or nore epitopes

associated with a_partjcuylar disordey affecting the individyal, such as M
t uber cul ost §m8{;SQfE‘B@i7‘es“@$P‘Ft&%S%‘Ft e@‘gl@gﬁlﬁr@gf{@"gﬁlkﬂgw& “bg{eiaétnt cteria
antigens [ L DS S AURE b B chrhfd BiberculosB-and o itization
t her apy) ?r%llly&r%cﬁ %%ﬁrﬁ”@h‘ﬁ?&?y f%ﬁaZCS ral | er griceg,s tatr.ll nor r‘géet??qsﬁét; ?E(;%?an

i ndi vi duaProtbzdandmfiectious @gergs inchele dwalanial iptedmiodial L Sshrivaniaspedies, THpdtotomB6) |,

or tunor assoQciated antigens jn gcancer tients. shown in Exanple 3
bel ow, adﬁ?"r’i‘i‘e_étapégf"’(’)‘?f"fﬁ"gq FECEdInt UPHi! ﬂg%otﬁ’r?f{ié‘f @@fs"‘l"(ﬂ%s in conjunction with
a hepatitis vi Exé’%g?é‘%g@d?ixﬁﬁ@%htahﬁ%e% i§ HhiRCARBA.| URal he1RsMbe afifiRus ted T n

increased tite ant1-HBsAg antibodies in primtes ‘as’ conpared to
admi ni st r anclhwle, bit anBsotdinzitedite, HBO piieins 88has ALY gagrpyoteisimebiding; buteotray be

o orper SRS oot hhpind AL By St chitid ("Bt Bl °
pol ynucl e@qCy! grotdy) Pﬁv;ﬂ(l}ixﬂérﬁéeeﬁﬂﬂleﬁ&oﬁﬁﬁtrﬁétbix (¥ Proteintant SRfiendviRRUr S
W 0 002 PCT/US01/ 50821

before or 55 D02/ 0 2 U _after admnistration of the
vacci ne) . ni¢gleesapsidi(NPRpioteinhepatitis BB warfaceantigens(HBsi g) nhepatide B gereipsotgiar t  of

t hg, | SS, either val ent. Nx Goval e Fphkage to the |.SS .

il it - SHPEREL Repdif R RO TR PR S LhA SB8 et H¥RebiBSE aples aua
recei vi ngafd tRQikeN Refeériees distubsing ihfiBhRL vaRHAEUOS thclietStbeN@sid Gerhbddat i s
shifted towards a Thl-type reZ/ponse as conpared 5 to individuals which

recei ve v&t88hEraq MadudcadsSeic Hid 85i416-4960Saherleand Gerhagh(1986nh Bxpudedis a
Thi -t : ' : d ity

vy DS SRR et G0Tba Yo 1SR CUBBILBI GOOR LY,
Thl -type Me3pON389GYundidd echl. (99K Huzsine 1l AG0241809) CienGT bk (K890 Virdcine or t he

ok Sene) 19i6sh haox Gbvarkeva and Ssainav Q0 Drtets ¥ireh (Rogh ATasEas i keide ol s ™
speci fic 99“959 ?gc&aé iﬂﬁfssm?tvun{eget&ﬁmgazgfiag@ﬁés fi:lﬁb-ilm;%ﬁﬁrzjélairh |

associ ated an odi es spécific r the a of the vaccine. In the
case of t(E94p&atdine 121310-3b6 Tanuwa et alt(1992)furod. lingGnob 2R #i771484);

ol ynucl eo}.i de _and v ' esul ' ioratign o ne or, NDr.e, S t ons
bF Y he. o SrvRfiseah (A5 e 8305308 Dt sRimmoips SLarteRa SR Poet b s on
to one of gdtipl br §ub-grogp ﬂid”ciﬁctdiﬂﬁ_é%@%i&lmkm for A chuftben 6f inBdctidds dgemts)
:Aﬂgovemsr_lt wi || depend on the disorder sought to be treated. For exanple,

e t he indlding dut pet limited; tacadenovinis, herprsrmples ivirus, papillogin vifus; regpiratory
pol ynucl eq{.l tJ: 1 vaccine results in reduced coughi ng, pleural
or chest \g\g’}ﬁ%%la‘{'ﬁg%@e’?%%d/or ot her synptons known in the art. \Were
t he vacci ne i s Asrshawh @ Beampls Stelow,aldiministyatibasof iSS -comtainingpdlyreckptidestihe

treatment results in a reductjon in the s 0 of alle 2 e.g..
Fedact | on CPRURSoRYiLlS hegaRls SIS asiRemeptA B Sitcs Agtesh (AR R | g
and/ or ci gl REd G u@gﬁ{iﬁm&@hﬁfb@ﬁle‘éfﬁi%ﬁ&&?ﬁs f‘d?ﬁ}%ﬁ'éd'ﬁ:‘ dtnifibtrdtitR denvent i on

relate to 1 nmunono ory therapy of 1nhdividuals 'having a pre-existing
di2®ease oHBSAgmialer, such as cancer or an infectious di sease. Cancer is an

tt ti t t for. i dul ation b t 25
Lunor - associ at M ABHgsn epdes sEproféins 3ty Kaohm, A maabledndbs &t okt @B
ot her cel lbg jdentifibEudifgi¥onvehtional fchiiquéll Far Timuhior AFRRY MR FerhizEibn br!mor

cells results in direct and/or bystander killing of tunmor cells by the
i Mune sy $reatment efeKistipg themarsy imemendmedulatory peptides san linclude-tumar ¢allg(live asn i n

t . N strati >- . N} | | eqt |
"l vi duatrrg g 8eh SR BEpiortTy SThEs B BhoB AnB s SR e e "0
rexponse ap@tl)sircindembryahic a_aﬁgéns(fcm Baripliobides; hemas afilk faeglobile KHMFG)L mor
cells, either by direct action of cellular imune systemcells (e.g., CTLS)

or conpondaci MUECAL MAGE antigensnBAGE gtigens, GG pntigensagplP, prestatet s on

el usowl ShRTTe PR o) BROGRRhAY VRGAGRY Fymbho-b Y FRHRA g e o

18:509-514. 1n the cancer context, adm g¢stration of |SS-containing

pol ynucl eoti des nmay further conprise adm nistration of one or nore

addi ti onal therapeutic agents such as, for exanple, anti tunor anti bodies,
chenot herapy reginens and/or radiation treatnments. Anti-tunor 5 anti bodies,
including, but not limted to anti-tunor antibody fragnments and/or
derivatives




t hereof , and nonocl onal anti-tunor antibodies, fragnents and/or derivatives
t her eof , inthe art as is admnistration of suc i

reagents ?Fﬁééﬁ@ﬁ? therapy (e. g. , RITUXAIV (rituximb); Qﬁ&ﬂ@&@%ﬁ
(trastuzunmab)). Adnministration of one or nore additional therapeutic agents
may occur_before, after and/ or concurrent vvli1 nistation 10 of th

| SS- cont afpﬁn‘?fb piclding sperm geateing adrvinistered, d§§ P%?tzf&ﬂf??ﬁ)&wwance with
the inve éz ct2|1§ %ff ul for individuals with infectious di seases,

parti cul ar P@ ect| uS di seases which are resistant to hunoral inmune
responses (e. gAtterdva&ﬁaﬁe inactvaedivibysesryrechitatile foralse herecasi the antippm.

i ntracel | ul ar pat hogens). | nmmun dul atory therapy may be used for the
t r eat rentPrEParaton ftheseuseSdr g@ﬁg%eweamdeemwapoewm@b@aﬂ@bl@

bagteria I,ot I SS
Char apy oo BB TSGR ISk ReCHE U 00K ond 4 BANEGA Bhonokles (oY,

di seases Isu.¢ hFaisexatripdy, poli@sirss isavajlable\ds IPOLE (Rastesr Meaaubt GOnﬂ‘dnglhI;Dumd;

i nfection ae .i.nfection rinumor M

ul cer ans 5%%@%?6#%@%?%%@%@6%‘QBF&F i)%Q”Pf‘@WM Wﬁ?ﬁlesof vi ral
i nfecti Ortams'aesahuxet vag@ (UAER) GmBY viliRfds WEDRAPSY AXD (M0 ahd rifella
syncytial virus t1s virus B, hepatitis vir her pes

VI ruses, Yieustas ME&UW\X@H ;ﬂ&krdﬂ)nﬁlddmomaﬂw stasnuamdhndamdtllvm viruses sush as

o BEoe LT H, bBLe Sl o BRI 5 i Bk b =

|e'Shn'&n';ﬁ;?[lforﬁaﬁnﬂsandﬂB@‘HrélﬁMlJﬂyesleﬁhﬂ‘HWdB;ﬁ d&@@hﬁg&hs L. tropica, L.
mexi cana braziliensis, L. peruviana, L. infantum L. 25 chagasi, and/or

L. aet hi opi ca)ln samg embodishentssths antigen cemprisen el Y6ty SUTh 29 PACEIMB S | S
gondi i) aadgﬁo‘gg#egddtﬁaté&grgo SS therapy. 1SS therapy is also useful for

treat nent asi ases such as schistosomasis (i. e. , infection
by bl ood fl ukegntident hﬁy@éﬁs&atatﬁbmttbaamrmmmr&icatm tdahmqﬁsmbwmin S.
mansonl , j aponi cum and mekongi,) and,clonorchiasis (j.e., infection
byl>Cl onortbﬁag 0%, Qe rcgngepwnklanmay 0¢ P@@Pﬁﬁa@ UsingarRcqmizinany mtwﬁsng

pol ynucl eot | deafgeeat Adshalalifidle ffiledihife S RMABARER AN, di sease

results in an amer | oratlon o synpt'ons o ct|ous ease. In sone
enbodi nmemesgmbinantipréteins, cyude piotetaedracts, attenuated pr mlactmasadasmseﬁ dells, ioro-

02/ 0S2002 PCT/ USO1/.50821 The furth d
i ncreasi rYEYPSES O {fagments o gfuﬁlhnve{‘]ée&n mﬂ%ﬁmgé'slg@?gb@g%ﬁ/f@&eﬂ’étwﬁ°ﬁn
i ndi vi duadynthiesigtd!ciehticdlly of entymdtitally. Nﬁnﬂ&actﬂdal\éﬂehamtal $ytiresis koW irf fhien

enbodi nents, the invention provides nethods of increasing or_ stinulating
| 2Qy in ahisisnitable. d&@lunorpnhase peptideisynthesisean becised tReonsiruet peptides ef | ncr eased

|FN-y | ev ai ni ng
pol ynucl e1§{x§e tl€2%ébét ﬁe | v%iﬁg %SC t{oﬁ%&‘bﬁ!@}@wg& ﬁ%:sf gg%dxeéﬁfaﬁ tew dual s
in need oémplayedeMdndrFeday (8981)Huppe Shyleris D) Phjsiolr Gberm. 362:833-830ner al | y

respond to the adm nistra ch .di sqrders |nclude a nunber ef

tion of IFN-y. Su
i nf | ammat Peteolticsnawnes ‘iaﬁéhsﬁgtedﬁ'hz PWHS‘CIWQ aqlds 19 Produce peptidss: colitis.
Such di SOK@;%M@@ 7 dmig 4 c@eﬂmésyi,u%sfcﬁc%es% EbSWlQﬁ{aﬁvely rtﬁt- pg%ﬂaﬂ but

not limte thic m)narytlbros (I'PF), sclefode

c aﬁaneouscandadlcﬂatalmd-byndimgahe bnobhmncal mirhinery of 4 ceit o5 by isolatibn fiomcpa

schi st os lS i nduc atl |bro S..as as.ot her
cond ¢ | onBoRRICEHESF BteeraBrauERN eylectilidies SETE: rpORR 1o HEPrORPRBE L at 1 on
of | SS- copdpfitiey. dettm? lr%strgni%ﬁ@aamﬁeuwm Prat@icAlVpRddcRTRIeS Ul t's
in an increase in I|FN-y levels, results in anmelioration of one or nore
synpt ons, Ptsssatﬂelptld@tdaonlsofbemt@iusl& stendards teahniguas suelnay affinity eventi on or
slowing o £ greaﬁé' on (e.qg., reduction or elimnation of additional

| esi ons o %% of the d| sorder which responds to IFN-y. The net hods

of3pt he i nvent lh@fdﬁmyﬂﬁdﬁngatslaeeplepuaesmmasma‘gt sterold éxthalimeeholdsrisipfagtg Whi ch
make up the standard of care for the disorder, such as, adm nistration of

anti i nf | 2eieaeest phosplalipids), pobysaechandesesueit acthpse used tfbtlotnauwewa?fyme g.,
corti 50“6 ﬂost&’é:s ana%l)lc g&ﬁ@‘ﬁ&{@%ﬁﬁ/&@%ﬁm %gbfngh Ll'rf?éth&rs%b gnw dual

met hods o ncreaS|n I'n an arly tnanin

in need of increased IFN-a levels, by &jmnistering an effective anount of
an | SS-cont ai ni ng pol ynucl eotide to the individual such that I|FN-a | evels
are increased. Individuals in need of increased |F N-a are those having

di sorders which generally respond to the adm nistration of |IFN-a, including
reconbi nant IFN-a, 25 including, but not limted to, viral infections and
cancer. In certain enbodi nents, imunonodul atory pol ynucl eoti des effective
for inducing IFN-a production conprise one or nore TCG and/or T,

5 bronDcytOS|ne G sequences) |n addltlon to the ISS partlcularly at the

o b1 ~ o I —— N 1 —— e~




br onocyt osi‘ne, G(s) may be imediately 5 and adjacent to the ISS or may be
5 to the ith one or nore bases separating the T r
5-bronocy%‘lo(§§ﬁ§,%°gfromthe | SS. I n sonme enbodi nents, thﬁ%@ﬂéﬁggiﬁl TCG
and/or T, 5-bronocytosine, G sequences) is 58 WO 02/ 052002 PCT/ US01/ 50821
created by the addition of a T or a TC or a T, 5-bronocytosine to the S
end of t hthejagsincludingiseladerbansl sypthesiswpiag shemicaband anzymalic meods. In certain

5- bronocyt 0si ne.,. G sequence | eated It a T or C or a
75 br onbsb ot BemaRg el ARy Fand bubHc BB P AR onfinn s Uy
create a rHoleduRs are cbmmerblallyacailabil. ne, G A sequence with the 5 I SS.

Exanpl es of i nmunonodul atory pol ynucl eotides particularly effective for

i nduci ng | FN- aEparoples of viral antigans useflin the subjgst compesitionstapd mthods psingthe) |

14, 19, 4 , daj. G '

S cont aCoRD Inchies B opd fon inec’d, ANV arfiper” ShEH SigBhy REIEG purare,
i n an i ncasdiritédto) thbsetantigesd derivad froheHIV thvelspeadlpdopestsing iehwling) bat ot nor e
synptons, _stabilization one or _nore synptons, _and/or prevention or

0 .
sl owi ng ofimifed & 886G gp{ 2D and gpdd g Numeseusseqesnces foaHil¥ gepes adantigensare
| esi ons of, SYAPE ( [ ' n met hods
of the i nf\%nt |'on&%§m'§%’ {phrgg“gg i@%ggﬁaig@r%pﬁgﬁ‘égy %fytﬁgg‘kﬁg% it"taﬁ;éfmz;épi es which
make up tbdlestsandaes and armotatesi IV hindeotids and amincsavikhsegserds This databaseris of 15
anti-viral agents, for viral infections. Al so provided are t hods of
rdfuci ng PRGE ,evmg% frdemely Pght@aﬁumw%v‘@rlsgpvfcam$ Yep YeRrly PuPHEAtiona§8I  havi ng
an | gE-r elhiad RALSMEe I 4 ' nt of an
| SS- cont al nI ng I%o ynucﬁgﬁﬁgg%h?ﬁgaﬁhﬁgﬁf% ua ?&?gwsaﬁcg et hods, the
i mmunonodul at oAntigersyderivédfromdafentigustagents mayibstobtainkdaisinganéthods. knowintihout
antigen) qr adpinistered with 20. antigen, ,such as. an l.exgen. .Reduction in
| gE resul ﬁ?%ﬁ%ﬁxw? ?'aﬂaB?ﬁe wﬁ&gggpﬁ%gﬁa%%ﬁnbﬁélsdpfe?ﬁg “f'g&‘g?el at ed
di sor der . infet¢idus ¥gERt, From parefitisol 7p _H&Yﬁ%m&&ﬂﬁinﬁxﬁﬁ)hpﬁ&udehgb Eptides
conjunctivitis, in decreased sensitivity to al l ergens, a reduction in the
syidpt ons and/el assypthetihpeptidesadi vi dual with allergies, or a reduction in
severity of an allergic response. Accordingly, the invention also provides
nmet hods of treating an allergic condition in an 25 individual. In sone
enbodi nents, niSSAadteal treating an allergic condition include
adm ni stering the i munonoduyl atory pol ynuc] eot %éim th a parti cbtél gé anmount
or dose of ant ﬁ.“S‘WWHh&H‘}ge&dE g at AUMMYIRC HURARHSIY RE MOt Al anount
or dose 0f,20t ihq6fhe embodimentd dh S boEHing oI RERLAE 4l A@EEN mapBe decease or

can incr easgg](as I n conventi 6naFg desensi za@on t%er apy) over tﬁe cour se
of20t r eat nadrinistred spatialiy proximate withtrespectte each/ether, onasanadnidztira@ehdds of

S T e L
adm ni st ewapd indluding siljiigation (Mikage)) bncApsitiationdvia affix48idh @ £ plidfoltrbr USO1/ 50821

cont ai ni ng_pol ynucl eotide to the individual such that CTL production is
i ncr easedadsorptiopiontis surfage. Generally,iand mostpreferably,and8Swonteining e t hose having

but ot PP pclecH R0 hd pileeh SRE BRI Aol BisoPaledid ppatdE SR Bl OC
| 93- cont ajniinife Reponse gerpitedi Corhpared wathéel adiministration of the ISS and the antigen as an

admixture.

In some embodiments, the ISS-containing polynucleotide is conjugated with the
antigen. The ISS portion can be coupled with the antigen portion of a conjugate 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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5 with the invention results in an increase in CTL levels, and results in
anel i or atw@2Mé20@ne Or nore synptons, stabilization of ongcPiystiPéos2i
synptonms, and/or prevention or slow ng of progression (e.g., reduction or
el imnation of additional |esions or syrrptoms) of the d| sor der whi ch

responds bt odi nent s
descri be "f?&gr r@cté'fnfc6 a|§§n01555%§§:fcr¥9 Jst%:}?ﬁgg ebg&%lhg wj rli//eﬁﬁg%)eotl des
in the fapeatioh dfevidsiaerdiduas i the [8S, ﬁm&ﬁ@w@uﬁgmmeaﬁaﬁmeés;mwm% (with
or without antigen, or with or without antigen over a course of

adni ni st raghie¥ed) | or in proxi mate association with an antigen. As will be
apparent to on may be
practiced in c%n%k?t@té? i vﬁ‘{q &CI?Q%%%@EQQ asre(ﬁ[n%\;vﬂ? | cU#a?&l ndi cati on

f o whi chinédrporhted ak &thee mtrmum mg\t mémlusdsﬁmls fiethe SIS&dﬂfhéHe&*Ia@l‘:@ﬁiamFOF
exanpl e, 1SS therapy may be adm ni stered in conjunction with anti-nmal ari al

dr ugs s ucogksd functiong) renps mhichyhsp deb B’é}fqde?f?@acpﬁe &’é)‘hjau‘f?élFWcﬂf fypetignal
Lei Sh”an'éblgﬁkl ﬂEHgﬁ}%'ﬁrpscﬁ?ox?%%ﬁ‘éﬁhQ& %ﬂ?zﬂﬂnﬁén ingesl i ol for

| ei shmani patien I'n conjunction -nyco act erial drugs such
as isoniazid, Wheene atigen isor peptidenbpdlgpeptide,tthis poridnositse pafjugand can ber i n
conjunction wth

o) et A B AR PR ARl B e 9
PQhynuc! eQirislf SanBoadlied folEpol fupRAd ﬁ&u@ﬁ‘ e hi Bedh Egﬁsﬁxfth&%d 6 aWBhort,

gdltlonal I mrunot her apeut’i ¢’ agents (i.e., an ag whi ch acts
i mmune syidarelandoidis etrali (3 9%0=) Mueldici Aaidn ReseIS ﬁ%ﬂ@ Qyéﬂ'la@lamhrdiamm@wgﬁh) not

limted t t Okj ' d | t. linited
tor 26 arfiaiioth KerdRHot AR SuRaaii0lk OIS Sarpe ot bl pet b oo
f r agment sconfi€btéd todeyolid 3uppoPsthidugh e@tehvaufa Biikdr @%tefding MROMRAIR UL efid aUpbpOdI es

include those used in the cancer context (e.g., anti-tunor_ anti bodi e@)
al |

Admi ni SL rehemigal gleavage 19f thed S5 ifiomuthe ﬁmﬁb@mvéawlcgrag@mlgﬂ aipbe Beend b
3? met hogs 8H§n SitilcleBAGkE Qﬁwﬁé;ﬂm@ﬁt dl %ggﬂ%ﬁlé?&ﬂgdpﬁé}/ rl‘i%‘é?ts?ﬂf" ;ﬂiﬁ}togé 0 be

m ni stere conj unctron w uvan M Ni'st ron o
anti gen véttah (¥987) S&ieaced2381140811403)dr altemiﬂaltammo proupis lefitat de Vfend of theune

h i d It |
conpar od ipopwgecti Besraeial AU afeeic dide e T3T e EIBRC Crghisabon ok ang
anti gen 3&19Eﬁmoﬁﬂodxf\é@lﬁéo%&%%rdﬁgbﬁﬁ@%ﬁ%ﬁg Hx‘féﬂﬁéd RA/dRscritRdiy | 0 the

art and include, but are not [imted to, [ -in-water enul sions, water-in
oi | erul sBenoit etal. (utﬁW)aNaummmog’aGﬁgﬂz Ianmgamoféthd thivkemogdified 183 b,

oaPy 1 nct 8Epul iopot ShEee e RE b Bor el as esblitehin St SRIRISET D01 o

not | i m t @Rgdrucleb@EAndGU T PR ioa]) App#edi, RIS Plessl @bwﬁfg dfadF-1 ), nuranyl

pepti de, saponin derivatives, nycobacteriumcell wall preparations,
monophos pHigoprclpetidesamying 2n gppended maleipaide ja the this] SI%ﬁhamp a gysigiRe copol yner

fact
Sar! % kB placal ML AR MR BB U o RO MARRARE Ol Ehet
descrl bed465y Takahashl et al. (1990) Nature 344: 873-875, as well as,

d- based a ant.s and others descrjbed herein. 10 For veterinar e

228 for pr oducTHeRTRlRe G ROIRSBPASPITHOR AL e cemlubate Bisuhs aacbil s serghof
Fr eund’ s @eygy andu Ogt,b.ﬂtattulﬁ@tfabpbpcastst(yl BFORBMAR hEs bé‘eﬂrtnéb%paaﬁé into the

Admi ni stration and assessrent ‘of the i fmmune response The | SS-contai ni ng
pol ynuc! edigoducleetidelsiuring its symshesise Préferablynphile themligonudicasideds fided to the
eni ¢c. and/ or. i nost ents

h ti d/ t
T pecpolid Bupfbte atakiod B S RES Mper el aimes fnithy o GkiogPEdog sl o
can-ier th@rasHospidsnidite amt@ othRe id éBﬂ(ﬁIéhtl? Ritdched tiae Suﬂ?&%xﬂo R &WAlIPNS) -

The |1 SS-cont ai ni ng pol ynucl eoti de be any of those described herein.

Ad8or di ncalyl 98G)eVchme derdt Behﬂﬂ@%'bﬁ 1&loaneliyid 98 2 Vurdeig dheidsiRes.cl3et#85n

conj uncti 2 I t, not
limted t@BZ 8(%&3 e%a 1931\7)[%‘2 ‘33*@2%% ég'f"r‘t)“gﬂ%f’%?{@ﬁem c
conposi t i agids RésheS BmflJBIDJQQBﬁsch)ﬂfyt aif(TlQS‘!)lAmzl BioeHehs 164:036B44Blasks et al.

adm nistration of the particular |ISS-containing polynucleotide fornulation

can vary based on the individual, what3®ondition is to be treated and ot her
factors evident to



25 one skilled in the art. Factors to be considered include the

anti geni Cigfy 5z(ﬁ,?ti gen if adm ni stered, whether or not thpc.t@?h?ﬁg}lai ni ng
pol ynucl eotide wll be adm nistered with or covalently attache 0 an

adj uvant, delivery nol ecul e and/ or antigen, route of admnistration and the

The ar t PR el i fasn | 61 S0P S0 & BagtiNos AT G S S 1aiB  ueh 30
det er m nati1QRR0W dnAut1 ggsblég;saxs&q%emsB&ﬁ%&éfaagn,%é&hxr@%rbnyaﬁ%gﬁoo&wge is

one that provides theée nodul ati on of inmune response (e.g.,
stinul at i functibnalifiss ganclecised to Edvatent]y\Attach the oligonusieotide ponpeptide. Banaineti gen

is desired li t ghl e. dos range is one 61 WD 02/052002 PCT/ US41/50821
t hat provla{jégggﬁﬁénag&alhégaﬁg&?lliti on of inmmune response to the antigen.
Gergeral Iy, dos mqss%pqgérﬁédwﬁg% &an dlfeheATRHEd thedughPenC@PaiRhiThideactions,

pol ynucl eoti de adm nistered”to the patient, rather than the overall

quantity etchasdniehordsnhydyophnbimistaracsionsdiyidragen bords andénsivan dero¥agle r anges
of the | Sgﬁégpé ai ni ng pol ynucl eotide, given in anmounts of |SS-containing 5
pol ynucl e el i ver ed, may be, for. exanple, from about any of the
following: 1 tNoﬁ%vﬂeﬂl%ﬂnkeﬂ%nﬁ%a&@@arﬁﬂblﬁﬂe a#8f-cbPaletGnteratididsuch a@ 100
p, 9/ kg, 100 to 200 ~g/kg, 300 to 400 ~g/kg, 400 to 500 pg/kg. The absol ute
amount gi biotintsgeptavidineomplex. Adietinyd swup san berakachedi ferexamplp do 8 modifiadch as
bigavai |l aRj | egr. r [ agyri, bj t i On. . Th
orfEet vessiaside 155icRABRREH' ioRaRNkrb@chuites ERPORE6SY, ipRupelplion St

| SS- cont aktiépigridia moietyligtothelpeptide puttidvhiallows dormatiod of aase-covalénly boaad vi dual
patient, desired result andl or _t%%%l of gel i‘%tger, the stage of the disease
and ot her CPmEley P the\strgRtaYIdincanjigaied nepd f biosinylatedrpligopupleatife of

adm ni stration i i i J ar e of
Sk 11 in the apencallelhshoiiohs Cill fto SIOA HEBMHNR IRCABRGIAMBRARC °,
topi cal , RS aml residGestwithis teer antiigen, tsuclnasehacged| aminp aclds, wathrogghrthe tserafla,

i nt gst i nal d naso- ph | | i ncludi,. .
P Do br on bRk Potiog tomeRiaie. Batti Teskttes FRb SRInFoRA gh ol e L8 chmeleotide
provi des gid fhe@h@gén. IFor &ﬁﬁﬂkﬂdﬂ-&ﬁ'aﬁﬁm&?ﬁ%@hgﬂ cixpocféhii BitWeen 4 pérerdly

concentration of about 110 as measured by blood |evels. The absolute

anount gi vegtivelyeshatged 2SS and pasitinehit shasgednanaingacidi resjidussiof pipeptide; £.@s such as
bi oavai | aQi.{.i rance. r,at . [ .OUL. f 20 adm nistration. As

descri bechlé’Wé?ﬁﬁ’,EAA??%?%‘}?(P”F%@VJ@%%\}&?E&@Y h concentrati on of APCs are
preferred tar giosi-covilenttonjugiticrObdtareet 13§ and|ayitiperis@ah ockaur tHrogh DNA

adm ni st\rNEIipn of .1 S$ cont ai ni ng pol ynucleotide to na | i an_skin and/ or

mdosa, wAEHIE M gf mojscules Mat i{eraeh with DA asingis natyral digandst Fonexample,
preferred - O -l i D Ov| : oy eot i de
ormul at 1 St DULbIRNiGE Folits GUTR AN Bielstloh Budra Shaill- ALY

t o, physi ol ogi The¢ lipkage of thedSBdo ahipideande formedmsimgsstariarbmsthods. rifese and

i ng  a EFEIoC el it e e it . g SRURRE oo BleoliRofhebplipon of

delivery gyfjligiies! ('YiaagaWalet ap ('1998%? NRBRE AU \SYinp. Ser. 19:180.29351 8l BHucleotide-
adm ni stration device directed at a 30 site of interest. eans, rinses,

g5 or ofattyrasiskeonjugates (Grabaysk et ald (1996) 4nal. Biechays 1861134+ 13ShapdBarpsetcaleot i de

are suita r Juse as t,QRIAGAI4~31 und fill.ing agents, WO
15/ O 2008 A AieBiy 138220222 AnT b rubleo it oo Bl P4

t hose whi c1993) PrdcENail. AdadaStivPs4 B0S728-5231.anong t hese nmeans are transder nal
transm ssion, epidermal adm nistratjon and_subcutaneous injection. O these
means, epi der mhne ligkageof thepligepugleotide &9 an pligpspenharide:cagrbefoanedwsingent r at i ons
of APCs e el 1 SHU jnistragtion is
acconpl i o RS Rndiy il PR ik, B ot ARNIHGHAFID, B Bfth Sl ol

al30owi ng blhigonutitetideadligasadeianids gonjugats) whkeinaheligosactheriddie ashdiety afidn ent er
the bl ood, strea m@grr%qgi‘ti ons suj tﬁjlr%l e for _trasz%er mal adm ni stration

i ncl ude, BRMUBEEO ‘| UGS S ‘ipﬁ i edpplied Bracherac L3¢ 8P suspensi ons,
oils, creans and ointnents applied directly to the skin or incorporated
into a protective carrier such as a transdennal device 10 (so-called
"patch"). Exanples of suitable creans, 4 ntnents etc. can be found, for

i nstance, in the Physician's Desk Reference. For transdermal transm ssion,

i ontophoresis is a suitable nethod. |ontophoretic transm ssion can be
acconpl i shed using commercially avail abl e patches which deliver their



product continuously through unbroken skin for periods of several days or
nore. UsgoQfzokfoei hi s method allows for controlled transmpggiwiRis2i
pharmaceutical conpositions in relatively great concentrations, permts

i nfusion of conbination drugs and al | ows for cont enpor aneous use of an

absorption pr | pat ch for e in this nethod is

t he LECTRO PA?@’L ﬁ?&&@ﬁﬁ HE‘é‘HR p‘% @tPeB d Tg ?\?é‘o‘%egg fé}ﬁﬁs‘fﬁa‘dﬂ'a Yos
Angel es, Wire the bﬁclnmslsq& synu?éalzeh %ﬁfh’g%tioﬁ?dxﬂldﬁt BB¢HehAéd] snekIRRE Bbdified

el ectrodes at neutral pH and can be adapted to provide dosages of differing

concent r padlenside is suitdblee Roin( h%&bus@&rgmleond@emddmww A Practieal at i o n and

use of t oul d r.f ormed ;according tq the ufa urer
printed P?@’t%ﬂffgm:} ﬁfﬁ?dgf?ég'%ﬂ%@cwg%ﬁé‘rgﬁ % {ST?HSB{B‘%F? CH'SE

| St ruct ISH® th ntiglk Of Eﬁiéxaﬁéfﬁd@eG@bdblﬁM (1990 Bisdori@NChem. X:165. WheleliRd Ve
patch systens are also suitable. 25 For transdernal transm ssion,

| ow f r eqeieavdar I i iseleterd corgynthesized wsingregombinant; ar sheraicakmetbeds, thetlinkage ri et

. (199
P oo REEREP ORI El RAO AR lng RILAEHEIRY £ higie"
t her apeutadival)ahq as béedrificorptaied dtoghé dmigen of othegpeptisé.ecul ar vei ght
Epi dermal adm ni stration essentially involves nechanically or chemcally

irritating 30Adgitiong)inagthedstf OIWGWW%EfE@tGQ?ﬂdsOtWﬂQ E‘i“@ﬁtth to provoke
I mmun I t | tation should be

B 17CH ooyt ERBENRS fin hlfunfia LPS'PareERE) S0P 2% KeslE A1393) U 02y 052002

PCTI USO 17‘15&&3dxodhuve>tﬂ:rephgmthuds fermuckic acids™ timKricke@dsy Nomidowpic BNA

mul tiplicgit f very nar I anet short tin ch can

irritat e?’ f‘?{’é @E’F’Hq%ﬁ#d Agd F‘é‘b reAﬁsegSF&%\*r@ag et @?9%@?0&?% e’(’ofﬁg&e up

| SS trangjgrred fromthe end of the tines. For exanple, the MONO VACC ol d

tuberculin test manufactured by Pasteur Merieux of Lyon, France contains a
5 devi ce suit AblI8S fray tieproxivhately associated mﬁmlmdwus)anyther ways. Insome

pal ynucl eg 03|t|o The de is ributed in
PR’ LS, ERbOMERAR A IS, b Geare broviney BpoBir b sl BRGEL S of &
plastic embBbdimeats, AhAISSHAd Antigen 416 PraXin Mgl assiciddbyEltkage ¢ Splatforgn di sk at
the other. The tine disk supports a nultiplicity of narrow dianeter tines

of a 10 melesule. vininlatiom mo]ee%lp” lsoterned fplatisme} isgdnoleenje pontainiag sies: nal
cells. Egg h%low}ﬁ Lﬁ&ﬁﬁe{:&f%@l%&ﬂ%@ 'n gﬁxgp%ﬁtﬁﬁm%%rhﬁbg and

t uber cul I'n; resent 1 nvention hee I's coate

phar maceaitigea Iarecmummt&ly associfited royLadsorption ento aysugfadey prefdrabsly a darrienr mJI ation.

% of the device is preferably according to the manufacturer's witten
truct PYHE ncl uded with the device product. Sinmilar devices which can

al so be used yfsohp éxmo%uﬁsm@dhmeﬁmag Sf&l@mn%}i &ﬁplayanewabﬁnaddg agemd to

performallergy tests. Anot her sui t abl e approach to epider nal

admi ni st that caymajhtairebe proximatgiaaspcinsion nﬁtheégs iand firss amygeasretlbthe sompleKiic al

Sut £ 1.ci enteihfide ¥ ia@el e BpodfonsTomeAual «fcH ihubunt Ml RIS,
ker at i nothétdognpagitioh coxﬁp@iingsus& bmgsealandsehmpsﬂamg apefitis hxmh‘eff&ncm\&nﬁl Iy

avai | abl e, top| cal 20 depilatory creme by Noxema Corporation under the
t#%ademar RilpyWater epfuls lqmpmw gs %ndéqs ’@BSQ]B% MQfeé’&fFféb'é' adipreantpil-in-

adm ni st p&:]ﬁm . ed in
conj unct F‘ié{neﬁ'\%ﬂlyﬁibnh ani caéil;l irr tant Hs?lﬁ@ﬂ%a&@s l?Allﬁ'ﬂl‘)lprﬁjtglﬂocc r i f

t he MONOmdhéculetay@in the femyvefipartidlesdrom abaut 0\404t ;kmtchmbonhwo palinkizej tant). The

| SS- cont ai ni ng pol énucl eoti de can be suspended in a carrier whi ch al so

cont ai ns prefiesablli@ny obthe fallawing ranges: ofromahenti (il smetp @boutROriamiifram about
0.15 um to about 10 um; from about 0.05 pm to about 1.00 pm; 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,
41



Parenteral routes of adm nistration include but are not limted to

el ectri calwéb?ngﬁhorem S) or direct i nJ ection such as dir gl jspi/Efzhi ON
into a central venous |ine, intraven ous, intramuscul ar, intraperitoneal,

i ntradermal, or subcutaneous injection. Formulations of I SS- cont ai ni ng

pol ynucl eot| suitabl e for parenter. mnistration are 3 eneral ly

f or mul at ec!imi"f"ﬁ{‘ﬁffH legang | ‘RﬂSOWﬁf%ﬁ'“RTBY‘%F ﬁﬁ.d‘if’cvfﬁﬁcafﬁﬂlaﬂ%o#:&sﬁﬂ%‘?a‘l!’ﬁﬁpr| se pH
buffers, g Hp% iAYidi ng agents, preservatives, and other pharnaceutically
accept abI e exclpirents. | m*runormdul atory pol ynucl eotide for parenteral

I nj ection may li'élefeocapaulatlmic@nposmm m}ivmm@emvmﬂsoaﬁs@enm of n

Phosphat o CBEPPE L fehds; bif et dda i, HpidS ehnsihoPpfidiios " °°
admg ni st r dndtahd GhidfBes Pb@ly@tﬁglehé Blyc§IAPEG) ahalaﬁﬁ Pamfsd sidhG@sal . The

i nvention includes fornul ations cont ai ni ng pol ynuc eotide suitable for
5 gast r oi pobpeptides, glyedpaptidesaaddpelysaeshatidesy, but not linited to,

phar maceut i cal Iy, accept abl wder s |s or ligu for estl

B ppos: tor i oo PORPERS UghIF i orapsvBlitn Saumfgnentcios iy RrBUEGh el

skill in tahe irthide, PitlarSnalintited0Satt9 btid binding prbtaiﬁshaﬂome@ bbg@e ptides
pharmaceutical |y accept abl e solids, such as starch provi de bul k for the

corrp05| t | ¢Antaieany-of aaayielyafimedificationsnrtduding, b mtsltmléﬁﬁ t@rglyqeeylafw are
I r

rgﬁ%;:}ﬁ%ﬁ}éﬁ %'oghgﬁ} gﬁ&wﬁ ?@%é‘g%&%ﬁrggjmﬁ é}sfdfsr"%géﬁlérﬁ\;ﬁ'g%? ‘lﬂo%??l? ncl udes
formul at i gobypaptideSSonthativill p@t@oh:ylﬂszbamaundg compbsitibetd sreseresmhei stration
by inhal ation including, but not |[imte qui d suspensions for formng
aerosol s ammyspmodulatonyarsivity shepgofs c){gaaw&saéhu'ér amﬂt&mﬂn@ﬁ Byt are pot

t f f 1SS
system. . HEISs, Al A0bGH RboRfsphust ABLhAIHOA) oA BeaLi G

formul ati ons 1 ncl ut are not om zers, vapori zers,
nebul i zers, and)tticr;sunaiylelpo]ymm“tbecmydtebwnm ﬂxedﬁ\uf@harma@;sumcnlmﬂl known in

th art, solu ns or epsions used far the routes of adm atio

71 b S RACasn oot R on Rp i -ogpartioe EOmery e af Aoy RYGIIOHEAL s: o
St erile d'sla&'&ﬂhn&ﬂ&]?sa%&hdmfe?ranﬁ@&nthéﬁ@ﬁcﬂhﬁé}s Eﬂé:hﬁl%s 8Phathiafly océd:i‘iﬁé‘ oils,
pol yet hyl ene gl ycol §, glycerine,” propyl enwa?l ycol or other Synthetic

sol vent s; pehmdrainchide aroteigarglycopeptideaspolisacoperides, dexsanand bipidse The |

par abens: BB DR o B 0 BB S les RSP g S o0
ci fj r at eSh?ﬁltiﬁldeﬁcﬁha%&&hapés&gemeﬁtnémfnclddg ladjategidﬂmiﬁtedftot 'asu'qg glygoBh ash
sodi um chl gride or dextrose. pH can ed with acids or Ses, . suc
as2hydr ockPHO) suchasPES @MWWH‘?EF@QE@E épﬁ’i sygh éﬁP‘élVa’Fyeﬂ?YZ‘ﬁﬁﬁ &tyF“B'ﬁl can be
encl osed i % made of
gl ass or ;g?as ic. ﬁmlﬂ'g‘ém‘gl Lgam‘n #lﬁépygérq[c@% apbnace t| cg‘?o*y&ﬂlosi tions
sui t abl e fethacnylates pddjrdnylsaicohot (RMIE), polyadriykc aaqd;qmlwtls)dbxazobmns (wher e water
;?nglr :% i g’rﬂl %IFISyEat’%‘aTI”IOp(g xvan Bm‘ﬁ}dé?“%m ﬁﬁia%’r%g(ﬁtc%eﬁ’é or ane nt ravenous
admi ni st r%l o%pﬁﬂiénéb TRe StthétRY p%l&rﬂ&k Hﬂﬁalﬁ&”'bl@hﬂa%f Bﬁhclfeﬂ' édb@tltuted or
bacteri ostat’ic enophor® ELT"" (BASF, Parsi ppany,

pha%phat e unsulistituted, bamppelymees)co-Holymers, or dinsk comqvémmrpﬁm <i>xunon¢msﬁferw
sterile arg 'igk?uld (? fluid to the extent that easy syringability exists.
I't shoul d e EYLBPEHEer the conditions of manufacture and storage 65

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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VWO U2/ 052002 PCT/USA /50821 and nust be preserved against the

cont am nayé ggoesd on of m croorgani sme such as bacteri a ap@ridi@os21Ihe
carrier can be a solvent or dispersion nmedium containing, for exanple,

wat er, ethanol, polyol (for exanple, glycerol, propylene glycol, and liquid

pol yet hyl ene gl ycol,,, and the Like and suit.abl e m xtures ereof . The
proper flgﬁ’i"?iiil?)ﬁ/gﬁ%rlﬁéq\i’ﬁ?% "ﬁgﬁ}dws’%%aﬂ‘b‘?aé’,’&mwfsﬁie%wﬁtg?mﬁl?‘goati ng
such as legikiand tMidene mai ntenance of the required particle size in the

case of dispersion and by the use of surfactants. Prevention of the action
of mi croor ganisspefered coloidalispeesiorbgystear obthis invention ¢ 2lipesomandn saite f ungal

agents, for exanpl.e, parabens, chl or.obutanal henol corbic acid,

t hi nerosé'l“fnugl‘?ﬁgtgﬂglq]?%éf’mﬁenm&ﬂ dﬁpﬁ$eé¥§8?sé’ ealapgﬁéf%f]lge : Bﬁﬁl&qégents,
foy exanym imheR8spoR® BIECATURLS. Avhihaldst A0(1995)Wicelne 139180011814, AQdi um
chloride 1'n the conposition. Prol o;&ad absorption of the injectable

conposi t iusesshesein, H¥igosomejher ‘dipidivesiafe’l inglsmall ivgsicle bonrdeddiymt dsastiang aad agent

whi ch del a absornption, . for al um tear .an elatin. As
e vl | ERETRITART Riah HR ol ffer PR RERbraRe KIS e B8 il Gty e by

i ncor por @hbm&iﬁiﬂs,&gﬁdo}i ids Jipias) @e0ids such s clicleRidrbk cbl #6® Hidleciiles, ot a
appropriate solvent with 15 one or_a conbi nation of ingredients enunerated

above, asombinatipethergofpy anetechyiqus knowinin the art, ingluding bHt natdimiteditp y |

disper si [ [e ' [ tihe act | d i
D D A
ot \flluejr [ n]gmedisﬁ optorfatl9 rasbmpﬁmdﬂmf I edrmysb | natuestich lhma tik“slae mgair@fcoﬁtpehéﬂt]? |
powders for the preparation of sterile.injectapble solutions, the preferre
met hods dtisypdsratead ﬁ'@ﬁaa'f*lé‘dmhiﬂﬁ“‘dr‘?i Halgjéwayezg “F?"Zf@éég’éﬁ'i}ieﬁ“duwﬁlx I‘ﬁyi el ds
a powder t ! L mQr-edi b id | i i-agr edi ent
froma prl@s/qsbglglc%g{méﬁ?l?arggfc?qitagi;%ang%g (}){?ﬁltépglﬁﬁt&ﬂ{éédég?g’ ‘%‘ﬁ@a@%mé‘egf del i very
rout es cdimited tosehdleserahand btieesterogds; lipidrselublesghemicals; pratéineof anfFdengtivanpl e,

oS i e Pl T REie ol Tes, lavidipe HisiberabiteBhe Bemenbiedta bowever
the 25 ~ Rt eahds h%d;@?lgi&a@idr&@eyéaﬂhdﬁﬂi@d m&éﬂlmgggzgt@@,Fmi fierhne epi der mal

route yiel ded nost 1. Pertner et al j ) J. Virol. 70:6119-6125.
Thus, ondlissussionsef membrare structusersee Zhe Enevelanedigof Molesuiagiftiolagy bed.ences in

i mmunogen} Ci labgy t | £ t S 1LAL=Lor

| munonodtirately 1508t Rl alagtd Rl &R e bRy " Eldhipe 1 g Ss o

above- mempphiostibns O BRetiet, Amierdad. met hods of administration are neant to 30
descri be but not limt the nethods of adm’,ni‘steri ng .the fornpul ati ons of

| 25 cont ai ni ndTRRSFSFA N RERRAFIAG diPATOMasSOPIRINiRg ISSrcontatping EPMBRRANIQNS 8Kt oduci ng
the vari b 1 : i KiAall lohthdi skilled
n tho arposnqraeart, TP ety cat oo Brepaltdiy by sERR g tingiin

PCT/ USOL/tho@2 1 Mathedy iriciude omit larecpod limited ite,emisregneppawlations microfluidizating, i mrune
response . t.q. 1 S$ can, be, b n t hod known J.n. t.he ant . Lncluding, .but not
o veq (o ol etharL e faN. SERIREcUoR I ba0e malos delechl bRt ng
nmeasur i Nthygixéieh,fsoficaidr, BAdeversbphaseevaporaiici. | Revidwaad infwaneet all q9pspul ati ons
of |ymphocytes such as CD4+ T cells, NK cells or CTLs, production 5 of

c93 oki neLutiYel. £8: 1151729, Teehuigues maybe combined|in oxler {o provide vesigles) with e/ or

rel ease %os%ésril%gf-e'l bh@g hods for neasuring specific antibody responses

i ncl ude enzZynme-11 nked I mrunosor bent assay (ELISA) and are well known in the
art. Measur emhe infentiomompasses psecofflIMS$ yomsining tissueuneeilaxapetifg as CD4+ T

Sor 1 ng. (PRBGPENR U5 SHERITE S RIEHS S5 SOMPnET OLEL MY ok HERRCE St or
sorting ( 2l r for
i nstance géliﬁl'ﬂ o i1 ¢ : is662S cofid :
91: 9519- 5 aﬁg&d(ﬁgg%?ﬂgﬁié(@ggal? %%o I %%E%lgﬁaoedr}?ér;t% I ons cggi#]la%éé’é@

nB@sur ed,wHearademizistpted to bry intdeit hififal, Dngae orcedl auithrer Antsgetmgicompomdntisst € t he

i Mmune response to i.rmunogen are wel | kno ip the.art. See, fo

exanpl . ESRTALY AR GOT AR HPSFOTHSHI B Bipiore BREGTH SRR bowmbtosni f gi
eds., W hhe filteeiiPacedtinédtted imo MeduRératpid bildyer. hA}arEé’tﬂ%f doRTRALE Rah Be
stinmulated, i. e. , elicited and/or enhanced. Wth reference to the
invention, stinmulating a Thl-type i mu#4% response can be determ ned in
vitro or ex vivo by nmeasuring cytokine production fromcells treated with

| SS as conpared to those treated without 1SS. Methods to determ ne the

cyt oki ne production of cells include those methods described herein and any
known in the art. The type of cytokines produced




20 in response to ISS treatnent indicate a Thl-type or a Th2-type bi ased

i mune response by the cells. As used herein, the term"Th 1-type bi ased"
cyt oki ne MORASRIBN refers to the nmeasurabl e increased proBCEUBOIS0831

cyt oki nes associated with a Thl-type inmune response in the presence of a
stinmulator as conpared to production of such cytokines in the absence of

sti mul at i pier dExcdHYpBdeH re?x@ﬁfbf Tarper peptiddiansadbedst eéifie Tor meéludﬂfacbu'f are
not limted to, 25 IL-2, | FN-y and 1FN—a In _contrast, "Th2-type
bi ased cymokachiesr maskes; er @@gsmb@él ent therents mnyglers acidy pearbohidrte, a

response, C 13. Cells
usef ul fore%pﬂl 6% ‘Jtoltlayjrrgp(r?”?xna#'lS cﬁa ?afté} glséggftllﬁpsiﬁitc;;‘als%a}ﬂ rﬁ%leéd(gf? aggql[(#hg’l nmune
system phorong, sretapten| sttalchédd dny ofitlee dforemeatidhedl moletules. | Artthodiysafigr abl y
APCs and | ymphocytes, even nore _pref crophages and T cells. 3 0

St iPmul at | SRECHIcH tawardisell typeoirecifis SpY ﬁ‘é‘%“@é‘i*ﬁf F18 GrEoN@-i8 theart apd arehost
treated 15 mécdrpotl de can be determ ned by any

met hod k}’}"l‘éaﬁﬂfﬁrek:%%d%&?ﬁl né:q H%Pﬁlg,ﬂbut not limted to: (1 ) a reduction in
| evel s of | L-4Thé LMSsTanbasdargeted tocdmyroellappt toward Wiich 2/thérapiiitic REaménOls/ 50821
after anti ghyn chal | enge; or det e@il on of | ower gor even absent) |evels of

I L-4 or |08 directed, e-gsacell hpeviighsean modylats and/er participatsdp @ impiung
t t | SS; 2
ani 9o Pidsfilifte, SliolPlekdBFCIRAY ORpkns SRAGE, bEARE B Lk AP il s | 55 (2)

afiler ant mperophiges) dendsitic cellscad donphoeytes, lyinphatic $taicbires, sfichl ds-1Bph hodds 8
d/ | FN , ™ i | SS t t d h
ant | gen- pidiE sBleSt bl norlyEiRha R snicB Rt Aert e GrosF Fhapid dhdieelbas (o)

"Th 1-typgodagased” anti body production in an |ISS treated host as conpared
to a control treated without |ISS;, and/or (4) a reduction in |levels of
ant i gen- speci f The LYS eampusitions efithsresent inventiontcan ad‘htli)@?éh’ Qvnmrisenge or

S5 tr eat 2R ufliaf iy BB, ahibhley sBn BRI HeRHi} | Abatled " "
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Kits of flee invention The invention provides kits. In certain enbodinents,

t he kits wb ot/asoenventi on 10 generally conprise one or nopPEeTA®OI/&ISHEN S
conpri sing any | SS-containing pol ynucl eotide as described herein. The kits

may further conprise a suitable set of instructions, generally witten

i nstructions, i . ‘ ng ai ai otide for
any of the mtﬂ%@d@ggﬁ:ﬁﬁéﬁﬁﬁﬁgﬁé% I(:ag.lg’.%taﬁ%%héﬁb@'h?g)f@ghwyngﬁ?orati ng
one or nmExeretipirhhléNFe ofterpdf houtcotdagsi® rdostha txconferchaasdung efffiddcy, dnéved S,
increasing |FN-a levels, or ane|iorating g&i 1 S, 1gE-rel ated disorder). The
kits may REeismbheomposed pfa synthetis SHISI?%/?’II?EI cfiged poraRresiten. i heyigenersly eni ent ,
appropri b : Bor. - - I AdaN I Lde is
2P ar g oray ARG SreidHin HEIERRcf abbut 108 (b TR A0 ghePRANHD Uy Gt

reSi | i entfoHowingeanges: firam mbbity2003e abow 5600,060; fréme ab&H-200 06 about 290,000; from

pol ynucl eot i may. be i esuspen Lnjectin O fluid through the
resi | i ent2PS¥oeliydp _abmgm%géxd#%5%§§$$¥eg¥, lﬁ&?&{g/‘?i?‘@yc? es (e.g.,
seal ed ¢l It i t.qui d

F or mul a oIl ark S6lyleRf or BRI Sedb CoATPRE S AR B et 1R i PP
packages preferablichavingomblecalar seight ofatmut20:tofaboutctRO00Y, polysDellysiae, miyvimtal er ,
nasal adm,ni,strati on. devi.ce . ._ah at,om .or..an infusiQn device such
as a m nia&fwﬁ}’ PQQVW@WA@P&%@'@W?‘?‘&P&'H%@Q Sl"r‘fe(‘%@t‘(?fot%lig%- Qi ai ni ng
pabynuc! aabicHReBRAGHAY boudcdGkdslBuni £BGL on as to dosage, dosing schedul e,
and route of admnistration for the inténded net hod of use. The containers

of | SS-cont ai rdther platfgmumiotesules suitable for usenwithis dkeepresany invepiorkargde (e. g. |

tiod o . ' . . i
0 the' | rpeRTalRERhed haR bl ARREP plakilith MR BNRBY 1Pl 8. Bl (1O
insert (65,852,380 Gthehimiogehesis cherhicalipdefined vatensy platfobtmsteaiidéswitasiadabl e

instructions (e.qg., instructions carried on_a maglnet i.c or optical storage
di sk) ar doRvssoviiip the preseat inyontionars denvatizerh2, 2 pethylerpdiayydissbylamipes o e

erkodi e i rise an antigen (or one or nore

aEPi gens@%&ﬁdr@aéﬁgfﬂ%{}e% I;Gg packaged in the sane contai ner

(formul ati on) Addititreal btiiblovelericy plagfopmimyoleilesanelddd, but ardmiot mitetboje been
described herein. In certain enbodi nents, the kits of the inveption

conpr | Se.tataEaSbegEhe RPN BAP HORBUP T PR RIO Bl 1

| MTUNOND Gz R yEl RREAMBLHNE ROV EIER) BT T AT leRhazaSElbReédnbCYeRnANd MRY
further conprise a set of instructions, generally witten instructions,

rel ating to tHs gesesaltheseplatfivems\are sadp be standard shgmisal symthegisté¢rbaigquesescr i bed

aPectt o mub IR Rl e BRBALT, 1B M B TR SRR °0,
amel i or attectgriques.| §dme ellstapdesuitabile €or)conjughiesynthesis; sackhadPPE dlbumin| isd of the

i nvention conprise materials _for production of | MP/MC conplex generally
i ncl ude d@FAragvailablscommereially. | VP and MC, al though in certain enmbodi nents

materials for &@%@%ﬁgrws%&&ﬁ@mIxﬁ&ommﬁag?ufgp@ B QG M- The

| MP and MC are p y supplied™in aftorm ormat1 on” of
| MP/ MC cammbex ofipays, typicaily infolvihg oseippmoredrodsinking agdnts drd fanctionki groupst | on

isg.l 5 f d wh | VP/ MC I i i b - I bondi ng.
TR confdnir Afesh A0 158 Blsthra e Paioum melceuls. o ap 1SS i arigen 0" "
crossli nkrﬁdstw:.@pwrﬁfammh@g&hgsgaﬂginﬁﬂgwmafe- added Beplattdfnslisidghe MC i s

supplied in an "activated" form; _ Ii'nked to the heterobifunctional
crossl i nksandardosynthietic chemistry teghnigugst iLirking giouphmay bp ajdedtogpolypoptide. 20 Kits

or more OB AER o MReI e aedssoflbfask BB N BT R BB For
exanpl e, ta¢hniiddes.MReddniibihaht approadhs Wiy eéq t-@dhsMboi@)medifititionsn eder Or
nore contai ners containing an oil phase and an aqueous phase. The contents

080t he cdawlnaehe linkes angspeh methgds e kpown dcthelget. MC, whi ch may be then ni xed
with the | MP, I a . ifi tQ jnecorporate a
hydr ophobi c mﬁﬁ&a@ﬁ:’% pﬁ@f’é‘g{ﬁg Sbrﬁ%}g Eﬁﬁg@%n?%@ﬁgﬂa&{@n?@es c8nfaﬂm?g

functional groups such as amino, carboxy! or sulfhydryl groups that serve as sites for
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for production of oil-in-water emulsions, or containers of |yophilized

| i posone conponents (e.g., a m xture of phosphol I pid, cholesterol and a
sur f act anty n@(‘ﬁ% %ne or more containers of an aqueous phasBCY/ES(/5082
pharmaceutical | y-accept-abl e aqueous buffer). 30 The foll owi ng Exanples are
provided to illustrate, but not limt) the invention. 70 WO 02/ 0i 2(102
EXAMPLES @@ﬁlih@(ﬁb/ podgRptidec@rthé plaﬂfonhnﬂmidnmbatdtam suchffuncticnakgroeps ma)by

| SS- cont aj ni nuc eot |, ul,at o nucl eot i des

cont ai ni ﬁ%e%dﬁgﬁ% cde 3@’8?1‘(“?"(}?“19% g J@¥€$ ¥°°maw Fr5 O "&ﬁ ,Sggl)\ wer e
assayed f&Exthﬂ?B@ﬁiébﬂJoPJt&d @g,cgdue ﬁmsegyxﬁhmusmmbeap&%ﬁsma&he

pol ynucl eotides tested vere |y nmodi fied phosphorot hi oate

ol i godeoxtgehraquss: bath of whmhrage Whﬁ kpowp in thecpeptidesynthesis @tts\wdhen the

TOACTOT AR PREA Bt by SRECRer ol f heghids ESubPBi ek Afianek o

BALB/ ¢ nmofiioS&I g aryMahd o856 Gravps indObd inestpararddherBingy dofivehtibfal
U /0. 8U L) dlgl?ol)i{/\gg ?n phosp%gtgsb A1‘sqberleg‘§¥fsja l'ine (PB? o\r, 415 ?n nut es

at 3? C, QMmsnmcannMcbwmnw@md gtgnps mamhqgnwr@rp@bsrwnm a@ﬂtent s

th h d

contr 1 ucBtRiss® SIGRE Wit ot T RS i ? BB e SR Rl B RET 1006 f et al
cal f ser umlmph% é@y be irﬁ@ﬁﬂ&edﬂ@ﬁb%tidnl df cybteamiie ihydidchiridefslidwedbyr™M

gI utam ne, and O mM ~i - mer capt oet hanol ). 15 Muse spl enocytes were

di Qpensededmtmm 3 stgndagd dmelﬁde;w@t%g qgrnk while aldehyde groypsamay bhicubat ed f or
one hour alne B chB0 deriRlia@ xRARGE A #binffc hERbn SATBRoh rifBLIChayeS

added an I ncuba ours I'um Was

f r om eachalsebéd derh.dltﬂzaswesdnu‘aﬁr fuaytierial goups ifieddes abt dreadp posskdsSppropriate

Pol ynucl epti des were tested at various concentrations including 5.0, 1.0
and 0.1 Fﬂ‘ nabgroupy| sarrpl es included nedia 20 al one and PANSORBI N

e e A R

was assayed usi san h or mat e nouse enocyt e
adSay wasplanfmubato&ntulen Sulta’odn linkers iﬂchldeémcaraﬂlgdmmﬁdn pahyniers mtlyylmmocl onal

ant i body C F s det.ect ed ing a biotinylated anti-IFNY
ant i body H%P osugh fi fﬁ‘gﬁwﬁﬁp“ﬁ “%’f‘ééﬁ&h‘ﬁsﬁ rﬂgﬁ%m dase conjugated secondary
ant i body, RtSTEﬂzQHQQ)MHzCHEO@HJ) g@né%srem 2L TS S YRS/ RYLH or a

3,3 ,5,5 -tetranet hyl benzi di ne in the presence of perOX|dase and

quant i t atHQt%Wmﬁpwséb%{%an&OTaﬁlkﬂm arifh & Hrgiteophienl egere CTheison
| | d
Cont ot n; rEkeEPEsetinihhdinp R GEMe OdIRHBTG! Rative BB AELSDT (o8

s@benocytiedoavenly arabdarhide cere)f viala thiokthetitol esecontbmoledalb b&ﬁc&ecﬁt@wmlne assay
results for | FN onse /M pol ynuc i de WO
02/ 0520028@%!"@%'38!)8&5 dgp'hl?ﬁ%ﬁ?‘? s‘g‘ﬁ%ﬁe "gﬁ%ﬁ'@}fb‘%ﬁpf of of atfachmést,

i.e., the thioether can be formed first or last.

In embodiments in which an ISS and antigen are proximately associated by
adsorption onto a surface, the surface may be in the form of a carrier particle (for example,
25 a nanoparticle) made with either an inorganic or organic core. Examples of such
nanoparticles include, but are not limited to, nanocrystalline particles, nanoparticles made
by the polymerization of alkylcyanoacrylates and nanoparticles made by the polymerization
of methylidene malonate. Additional surfaces to which an ISS and antigen may be
adsorbed include, but are not limited to, activated carbon particles and protein-ceramic
30 nanoplates. Other examples of carrier particles are provided herein.
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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test / control Exp. 1Exp. 2SEQ ID NO 591641010SEQ I D NO 60183SEQ | D NG

2134SEQ hRohSosAdl 11SEQ 1D NO 41131SEQ I D NO. 483SEQ I D WT/[%%@%%EQ | D
NO 43794nedi al83SACA53512719 Tabl e 3. Mouse spl enocyte assays - | FNy

test / cont rol Exp. 3Exp. 4SEQ I D NO 591851090SEQ | D NO 6012488EQ

10 G P o B3 PR e 500 DB AR R, 1201520

51743SEQ( 687)% Wﬁmgm%gq%@zﬁae@b@@ PHaFHUREE15Q824 472and msmgwwz
Tabl e 4. I\/buse Egl enocyt e assay - ) test / control Exp. 5SEQ I D

NO: 5910%t 8@/ SpPatent WQHrcfemly,EgeB@s@E@ comprigingthe adsogea upfasiois
44716SEQ 1 LD NO._.461251SEQ | D
NO. 191461’}‘8?6‘1"581@%%‘?52% %}i@% P%*s‘é z‘ﬁ%&%&"y e hsogh 38" 263SEQ
| Ds NO 27@&@5@1@&&,@% ﬁhﬁﬁ&@?&&ﬁd?&@hblﬁcﬁnem spl enocyte assays -
IFFNy (pg/m) test / cont r ol Exp 6Exp. 7SEQ I D NO, 59435281SEQ I D NO
609188EQ | D Ndn generalp glopmaateristicsyef carmaus su¢hzs/nanoparticles; suchgas surkacy ahargs; 2002

e e

PCTI USO1/cofi€ehiraiioman the presbmoelof atabilidesst duping die ;Imlymmzaebh prdeyssl (Bouglagtai ni ng
| nmunonodul atory paol nucI otide contai ning an | SS)

I I d
or cont fo ' §%I dbe syrface o cargenpAiRlgs Fap@ltgﬁde FRs&e(alaaleI with a surface

RSt A e ——

t est ed f exdsorbedBShadidrantigen may be fitrtheo nodtedwith pther slthetaad:esb I'Iiheddahitinm oficl ear

phos phor GEFR BRELGRAGHR 03ty i BBpIec B SHEIHERAT IS BATHEIS 0B col | ect ed

from vol yphfifisRrédto MR YuBjERE A6t i e B Yaltitlesq6 aSPedifides] tyht P GksHas
| ayered onto FlI rCCJ_E (Amejrégham Pha?ngggl a Bi gt ech) gughllon anﬁ:ent I’SI fuged.

PBMCs, | @salesadibad hetgin. F| COLL i nterface, were collected, then washed twi ce

Lt h I h h I |
A TR R R e R R T
heat - i natﬁeb&?de&@séayfﬁaaxﬁﬁ?léaj Sepau&hps 460,87} ) UNah6drjdtalind\tore Iphﬁi&les@&:tngl L
streptonycin, 300 ut am ne, mM sodi um pyruvate, and 1 x MEM

non- essergismetersief rIoma@r I;gs)(ar@m}ed Wﬁbaé@IﬁI@ epergy madifyingdaysrihat promatessence

For 24 haurapign ot FTRPREEL AlyRloleRilel BhEbFAhbaRRrBloeiBN REGRY AL 7 0050 T
for | FN- ydesdtibed iNUSS. Patene 5466,83 Difor éxabhple, andre paiticle ivoated Qvidss Ay fade tiat ng

CYTOSCREENTM ELI SA Kits from Bi ofour ce ILnternational, Ing., according to
t R manufpiemgtes adsorptiom of aniofigoruclepside and 1s subsequently coated with an antigen

preparation, for example, in the form of a lipid-antigen mixture. Such nanoparticles are

self-assembling complexes of nanometer sized particles, typically on the order of 0.1 pm,
that carry an inner layer of ISS and an outer layer of antigen.
Another adsorbent surface are nanoparticles made by the polymerization of

25 alkylcyanoacrylates. Alkylcyanoacrylates can be polymerized in acidified aqueous media
by a process of anionic polymerization. Depending on the polymerization conditions, the
small particles tend to have sizes in the range of 20 to 3000 nm, and it is possible to make
nanop-aﬁﬁles specific surface characteristics and with specific surface charge§ (Douglas et
al., 1987). For example, oligonucleotides may be adsorbed to polyisobutyl- and

30 polyisohexlcyanoacrylate nanoparticles in the presence of hydrophobic cations such as
tetraphenylphosphonium chloride or quaternary ammonium salts, such as cetyltrimethyl

ammonium bromide. Oligonucleotide adsorption on these nanoparticles appears to be
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WO 02/ 0S2002 PCTI USOL/ 50821 | SS-cont ai ni ng pol ynucl eotides stinulated | FN-y
and/ or | FRy@os665@t 1 on by human PBMCs. In the human PBMC ai;é@msoﬁqﬁl‘gground
| evel s of IFN-y can vary, even significantly, with the donor

cyt oki nes such as I FN-a, however, denonstrate a generally stable pattern of

activation el y exhi.bi t ackagrouynd, | veI nder 5 unsti | at ed

cond ¢ | ondrediaied 15t o parBa OF (o s HeBTEH TREAGY FeikeR RGEm et

donors ar guéelkjeTRid &1%91 4 tﬂ@i@}&ép&bm%atioﬂsdl Séd, %} exammbtﬁnﬁen G@Jlt(apm)

i rmunonodul at oryag%nuc eotides are effective in boosti ngDGFN-y evels in
€

human cel IBéochjxs tH i Chavady iehalTEIO4) Bhraree Reai i 3 thl33BpQkdvanyeyal.

o cet (OTERARS Ao i, HaTrdahd Hey o BB B 0 e et <i g At
| easst onepagakgrcgﬁoa'érme ARSOpaftidlése Se€; BEEkEMSIE Bougl et BE, 198%; Suhr@ddet &St

one TCG o ronocyt osi ne, G sequence created by the ‘addition of a T or
a TC or aa}F(199§)lb’PRde¢é))96§i7ﬂ§0to the 5 end of the 1SS. Exanples of such

NGo: 114, 10 Ang B SRR LIBRR o illdpfiniefoking B By Bpotisfhifaoh B 2 e
Assays - histhylidgndinhlonktee For®xtimple,tae Sedc2ibBd irBoESqaét &2 B0NB99 HdPaseptidDonor

94SEQ 1D
NO | (F?N- | FRisoxbed tepolyfmethyidene malgnate &3 :2) eanapaticlesgppoade 9930 imtially> 789257482

2 8t cott P HEAINREE IR DRORETSY ST SdgRHEpRoGL KR,

NO I FNF T EN-1 FN-al FN-a592512236456061346229196437441472821548 75 WO

02/ 0S2002 PCT/ gS%kégOSZl
42161141030431 45263315486211814122301699121161110101092381349

47525050116245484.928L: 3933639967 BR324 DHRR5 1949512364118861
630844211667520144128%%%Ui%irreaém aoo73%SAE 1331194213 Table 6 (continued). EX

eri ment 3imasmnbdmodulatorDpeipnuckdotidemit®bamier (IMRIMST) CGBﬁE@e:t DAccordingly, the

NqéFN-I FN- | Fl}l— al FN— 597697623114607.426 | 01 4201251212426029559019873
853207526 5051 BfPY %E%“?%%i%"f‘éf%’?gﬁ‘fﬁ G$56128020845419602561146
55677288793283 Midrdbdrkicruseid iPthe 18vkatidm drédessdhatadnl B0 130 &y Fib3em 39 412633488
5332815nedi a1190018SACO7715812691036Ex eri ment 4:test/ c¢ontrol Donor 60Donor
65Donor 6 @idse commbnlidess thenatop! HGE0 P AGTZe, peferatl g 2kss Siaf abbut 10 pum in size,

NO | FN- | FN- | FN-.al a5913943441806014081123 55;837742955193 641076223956133
0844248363%% 8531 Q HYRWES WaIPES VA0 FArDigEsdt§eq BYng SWeRUQTHare A9 edi a00111S
ACL97 ~_ biidBradétle althbugh &nﬁ%@%‘aﬂ&lﬁé‘)mcrgéarﬁéx's'iﬁ‘é’%cca:t&lﬂ@.t MiSrotArfikioRer
113Donor 114Ddnor 113Donor 114S n? ) o

NG FN- | Frompnly olid pheseo sech 33 Sbaatls O opatharipaidi s sltpngh ligrid phass 48180281843,

4195139633682421.09633411020335966361.7/70523866356 d 00 A 1178014 3997Ex
o et OPICRFATER IS SAIE i TR TLOn ORGSRy RepdebiR eghvnes of Sils

NO. ~N- g~NateFdlscdonbéndpited.2 A A9id0 ity 00 Bibd S A6 ARAMBiI0Ae Zraddld dietialsB 729104

6l 817413605535289110252042126346019324192999702327115376 2445465402592~9
~015030 7@cceptable 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 pum in size (e.g., have an averége diameter of less than about 10 um, or at
least about 97% of the particles pass through a 10 um screen filter), and include
nanocarriers (i.e., carriers of less than about 1 um size). Preferably, microca;riers are
select-e‘(ﬁ;aving sizes within an upper limit of about 9, 7, §, 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 um 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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WO 02/ 02002 PCTI USA /50821

17241451186Q3/: 82902529228197_62618153730272417134b34282343Br<a1;.0819336
9152424ned?a8§%gg&0113900 Table 6 (continued). Ex erinent )
7:test/control Donor 98Donor 123Donor 98Donor 123SEQ I D

NO?HE(%E@A’I&EEF@%LPE %&gg% iémﬁﬂ‘sb%’éb@?%é%@i%*i-émﬁwmmws@émg%

121759260 [ eri nent
B tost/ comteaBets e iaicutiard havie d 4o Grahel 1 8 it S bP e

NO | FN- | Fy-abblt £5 gh& a@&ﬂEi%&&,h&&%ﬁ@ﬁﬂ&@&ﬁ&?@&ﬁ;ﬁ@ﬁl6.535.4,1&8&_71462%243 183179
1441036122183621254379727286613582644251853112448516702534nedi a4200SAC12034
240001275abpgt 1.8\, GROG2A0N amT abxiut 265 Ko onabowl def) umpEihanIhi niQecatriers ass | nent

O _ |e|8:}\|{ f%@%@%ﬁg%@e% g%ggé%&%%clgggg&%za%%%%?&&t 25 to about 300 nm, 50

i~

550033623@%&&%7&%@%8&1%@493&@23@%33212894222668413763716868818262802
3851nedi a2400SAC 12143225204000Ex eri nent 10:test/control Donor 41Donor

45Donor 41DonoBolibEee bibdegradable microcarriers may be manufactured from biodegradable

NO | FN- 1 EN- 1 EN- al EN:.a590164336. 20111619 7301952052016447073214641093012
han0an 34 OB OURG PHh Bo B, tibted bl ol ke, S m g hRhds i

021 052002p0ly(bRloRc feill)y; aid topéBrhers Badiubing Wi@RE4polkiney) tHERSHS, as well as block
11:test/c%n¥(rol Donor §9Donor 100D§nor 99Donor 10 SEQolD ¢

NGO FN- | Feepobyness pfpalpdastia 3eidbambnolnetiyiene 2hveebopiiparivsstensadnas 31219344832

or mont 1R BE AR P ARt I E A ERE AR STl g TP 220
NOL | FN- | pelyditydsidy-saB0 20 A AB0AFAEPIANNAOE bAQA0ABRATAP A82pRIKE6 251305547145

46111188255444158385476276649061602255753472131501113016n€edI a069330SAC14715
90456515 Bonomegssuely assobasic aF&l:s|pel>@n§145ﬂsi@iw‘éa,)suclpmcﬁm\%yéry@eznolme@r i ment

No | E | PREHLRh SRRk 2ERENARLI BEDBREE iAG RSN HOals e, Jinked 1o sebasie o
I T T Ly
424299443914652 666144

eri ment 1&0.111/@?1&83 ¢St H- HONBNOPPRERTSS: ei%tﬁi‘ﬁﬁ@ﬁ%ﬂ%ﬁ&?i@%@h@tam

NO. | FN- | Firdr iasgﬂitaé%zégggﬁgmmmem%aps O%’g?é&%%é@%%%%&&%ﬁé a0203S

AC298301 ~~1170784 81 WD 02/ 0S2002 PCT/ 0821 Exanple 3. Prinmate
i mune r ethpvighaeneration ofwarboxylicarid gravne (Schaghi gtdls (1962 Siarechsok Bideog of

hepatitis S{HAR, ' Dy [ € e of an I SS-containing
pol ynucl e})%%fet{z})‘f%? Wgwﬁcge%tslgg\ﬁ%%(uez%%18ﬁ%8q?5§&§aboons. HBsAg was

r @gonmbi nant HBAAgdE ¥ atkig 6fndnbiodegtdablEnmatepialsahithsle foriganuficueing ani mal s per
group) included nale and fema] e baboons wi,th (\ivei gqts rangi pg fr?m 8- 31 kg
(group meRIFTRATSTE arealsofknows, jnghuding, byrhod fimited i Palystyrene, dplyPronylansnoons
wer e i nMmugy [ t3 ok ; 4 nont hs), by
I nt rawscﬁlggﬂyl%%???%ﬁgﬁ ?n\;jr?evr\ln% t gg%@é ph%é% M?incslg&%m# 90 dére As .
out | i ned embodiments exclude gold, latex, and/or magnetic beads. In certain embodiments, the

microcarriers may be made of a first material (e.g., a magnetic material) encapsulated with

25 a second material (e.g., polystyrene).
Solid phase microspheres are prepared using techniques known in the art. For

example, they can be prepared by emulsion-solvent extraction/evaporation technique.

Gener_;l;i:y, in this technique, biodegradable polymers such as polyanhydrates, poly(alkyl-a-

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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bel ow, sone of the groups also received ISS with the HBsAg. 10 Bl eeds on

al I ani malgowBese@o0! | ected prior to inmunization and at 2 weekSeaski

i mruni zation. Anti-HBsAg IgGtiters were neasured as follows. Baboon serum
sanpl es were anal yzed by AUSAB EI A comrercial kit (Abbott Labs Cat. #

9006- 24 a z i A t . npl es
were test Sa s bhke KC e R R A B KO R I Roba o
negati ve fPWAjar pelyviapipirngidone (PVUP). SSurfidfstant id @GP is tBieasura theofojmigiined HBs Ag
and rabbit, anti-bjotin-HRP conjuygated, antj body was, used as the secondary
At i body. AN Suab siced cTRLIPO AOPte THE SN RaIVERLS LEsHeriaF e hinto the

ort ho- phe Lam : term ned at
492 nm w '[q? @%‘g’%ﬂ‘gly&%@’é@? %&Q&r@%@%&%m %ﬁ%%ﬁﬁ?l ms%gglg(t?r ophot onet er,
Abbibt t  Lalmsiprophisicley ateltherssepaiatehbyadsumifogation ordliratian) end: dried; $gramdmplz, by
concentration,pf anti- HFsA is. 20 ex%?ssed Jn m lfﬁ:i -international units
per mi ( niY9RRlizatien erapplicatin PivastHIeIare SioHBB 4t ¢ (frve according to

paraneters est mﬁé&l@ﬁt-nwaltdﬁsraeﬁﬁgﬁ@s%eﬁ &4 me £izéj,isletd?ﬂri§tBﬁ>ﬁiaH§@ﬁrface
quantitation was’ based on the speci nmen absorbance that resulted i n~a val ue
bet ween O<h&ge of dtied micrasphenes miaydeldeterminedi Sigeicharattaustivs arodeermined, fir t he
final concentration. Stati.stical. analysis do w,th | o r ansf ar.ned
data by afERyBEsbnge gl scdtering &g i Pl Sifed Wifes aitadeiaRp ey
KaypVvi | | e medduringsth® getépseNdal. ANOVA Pl anned Conparison (a = 0.05). p 5 0.05

was considered significant. The ani mal groups tested were inmmunized as
fol | ows: G oup Liquid plasp gniciesamiersinelyde iposopwspmigelliss o dropl@oand-ethaHipid D NO

1 5 e el it M i o
PCT/ US01/ EMdiﬁnwmeiiodeé&dﬁﬂe'ﬂeris 4 Sfactatnt. SO th? ditbodiménts; e lidai@up 6
- 20 pg HBsAg + 1000, ~g SEQ ID NO: 18 (ISS); Goup, 7 - 20 HBsAg + 1000
p. g SEQ | Bhaemigmeariss)are bigdegradatie frgin @ﬁ@%swférmomd%gkmhs& as 7
bejow. Ad gﬁﬁﬂléﬁ;\o?hg@g?t%lc Bh; %%&fé&&d H@gg@gﬁeﬁhm&%&? één??fgﬁﬁgfsé@:%n' n

conjunction wt g resu In1ncr titers o
anti bodi eanafl-inovgareathidion. aBreferalsly; cit-imwatef emiflsidns abadnas micrdearriers

adm ni stration of, HBs with a non-1SS oligonucleotide. In a pairw se
conpar i spﬁ?@ﬂ?%‘?ﬁﬁﬁ@gpl@ssﬂgmﬂﬁ%f‘@ taéaq‘fa?F“& oup 2 (1SS oligonucl eotide)
was si gni fi cantp/dict dofiptéies t6mbfisinad iMP béﬁ{@tﬁtﬁ@sdrﬁggggﬂﬂaiéoéd}ﬁ&('éﬁ,s

ol i gonucl eotide) (p<0.05 post-first imunization, p=0.06 post-thir
i muni zat itenMP ismop engapsulated imibe MEhand preferaldly samprise miulfinlé molequles of

ot that A5 Bt o AT ok B AL B e A in BB RS Bistfih pips S
(G oup 4, b&compleRed Withdpnibrozagtietysuciptha} the hic®3arriel® Bduhd b2 mbdiddhTabnes 7.

Anti - HBsAMn bl eed_sanpl es after imunization_ PCT/USOL/ 50821
Post - Fi r stMEstpecies otherkoad beryaeaitheivF 288 Minmanbricowalenton napgsavalenti G ousm

U m Mean ty;fpigeluhlidtebd by bncbrdkidl H E2R, the BAPHAPOERBATRA eIk aPinP B! €d~

1229di edt
56733596 1 Hie2codnfinditidh 98 thé iisfotates hinyheGeleeted a8d/bpPmddificd 16 aéddmhaodate thd 6182 9f

35266186f .15, 52282815811, 304SEQ ~D9495836641 138No: $9101119S,

13%663119?‘ f&%&b‘?‘%&%ﬁgﬁ%‘%ﬁ cqmplex %%&‘Pm-s

10, 2351332025205 ReRIANHIEA TMP/OCIGRIIEBRS 324 oAMRES IAE 469 8% alkA: 346* * HBSAGL
750t 233281t 113115, 363~ 67281843155622, 0693 EQ

1D1947817 easslinkingocinpkgy knooosn tisoes Jbpiadlysthe SN ori o wils boy@pdified,
5116, 043~

4384, 681t 38, 365231280750SE .
e S 0107 SHBD Tisarimeps 3 BABESHE dioiell 1og o frse 20inss cybas v gpsylfrang! gepupy o
2515280t 3pinkdrpdfatdémblifidd 98 &S bhdsphBidtidsatdiilizle68diBases t3pd#1dd 3BRE 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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4241373153' "*14,1903411333613, 647HBsAg324t 2438t 60596926t 14, 3923334193sEQ
| D340687 35351173532, 844 Pairw se conparison to H (group
1) * * éég.%%ﬁ'mqppzo. 0S Exanpl e 4: Preparation of bi odeg?gﬁggﬁe@ﬁ%ati oni c
m crospheres Cationic poly(lactic acid, glycolic acid} (PLGA) m crospheres

wer e prepar s follows. 0.875 0 ol D L-lactide-cao-glycolide) 50:50
pol yner \chﬁggﬂtoi IR¢qTpoyafemgtics t%%éﬁ@%‘ﬂ%@%"@éﬂ E@Eﬂ’lag(bf%?‘%‘%/’i dthoughy of
0.41 dl/ tonal% I ' I 14 ; g | ene
chlori dqué&?é%%%}cdgﬁ@gﬁ ?Bae? i&g I’(l) ?Xgﬁﬁé&dv?ﬁéﬁ rfé@%a %%gu%gPTR%L@@?gar

or gani ¢ phimmeddy indubatirgthe $MPivwith 2 ntico&0tenindef couityoriswhictaparmitahe ( PVA)
aqueous | ution .(0.35% w v) by honogeni zation.at 4000. rpm for, 6 30 m nutes
T oom CETLISR0 P EOVARH GOIPIERIGEarb I RECTSETT 4 SPIBROBIRELIRr bERR,RF Son

| N§t 1 UNenhSbtivaRPinfddaPi@ Kb Rpris g WA RctiNREd mBiebPWhich vAfl forR Y c6vdl&ibatd Ng hot
wat er through the jacket of the mxing vessel.” Sinultaneously, the stirring
rate was witutheddP).o 1 SO0 rpm and these conditions were maintained for 2
hours to extragct .and evaporat e et ene .chl anide. .The nj cros re

Suspenst on wads MR B ke ehitlpg ST B untin i HE SR SOREEREE hel o o

ci rcul at ichgsskfltets reaétRie. willlarvine| €drBdHtyl GhdEsul a1 ?mg.aheminme afperértiaigat i on
at 8000 rpmfor 10 m nutes at room tenperature (Beckman | nstrunment Sh) and

r esuspend®g of pkitldn Hsiarte the\salestiomof ayerassliakinggent and crasslinkingpretoselwill f ugal

h was i L j iy . e
\Sgﬁti cle dg’ﬁr ace. e%};ﬁaﬂ q%g)htog?@ulgl\g# g}g‘gfﬁteg?‘é :o¥ %5?%?’%? é% B’\\égegelge?trﬁr}ﬁgnded in
appr oxi mabafiguriforndf thé IMBIMC contpiexl. Yiheltrdssiisicr magrbeiejthér hddiabifinctisnabéy
mcrosphfhrsglmfp powder was characterized for size and surface charge: nean

si ze (nu WRmghenad, Whep p hompbyfunctional Gsesslinkeras usemthe crogslinker exploitst e 5
| TTUNOMD 4 Sineotéhy! éhwﬁwf;nam!(gg%g? aliey P Ho&hhket i) Ydlued fROL! des ver e

tested for 1 mmuno atory activi one and conp O wth cationic
PLGA ni creosglkbmtheknk atFMP\and MG whetehothnthPBME aad M. coilipeisé onaor ii@bifreassay was

f d i i le. 2. Catiqnic PLGA m
DTS par o 2uters BFei nimat gFmkers nifior i teot maieoen o BB G4 ME < g o
agents, Qegi,R M&%&@Ntmrwggc&ﬁb% Sty MASHRAIsed to ddvaleRfly Yipk g iRet | des

tested were SEQ I D NOs:. 59, , 1, and 132. All poI%/nucI eoti des contai ned
100% phosyHbydsylanothe 8MPiand adtes amine onthedYlE) tand meeipraterigd ¢o mimimizeat i on of 20

/m. T J f 9/ .
Bgl ynucl ggﬁdgigg% \;\‘e\{@gpﬁgﬂg&gﬁm@ H&g Bﬁéi(;s'i ?#5ggto§f ﬁ%fgﬁggi(%ttlggggsg%ﬁéigmr e
(PANSOREI N, Cal Bl oChem 1 12000 e |t oy and LB 1SS Cont e nhay . SE0 1D
I oche . I 1on) an - gont.al ni ng),
) 59, ¢ (p5 86003 CRRsSimREMOISY FAPLPreseny oegsfmmmroqaaﬁgrn&aemf?g@a SEQ I D
NO - 60, %Hh@@oﬁ?rlbéxfcix?é ML PMPAVIE dbhffledis bzeﬁﬁitvhﬁﬁg’fz?@ﬁﬁé}la%rsi%' oni ¢ PLGA

was al so teste_d al one.” SAC contains St ap Aur eus quvan Il material.
Sanpl es \iseubatisgswithd heterdbifunctingml criogslinkimgragentethen ferming 8 IMPAI2/ 052002

PCT/ USO1 /50$21 As sh i bl b | .eotid ining ISS
(o) emples tyBedidRig et g acluetey RAC oo CObG SR ArEoh R T i P
when  usededthion e Théerdaslmkerd haPinRbrpofids £ “dpubs™ wirh bedeh therhétve infoietieﬁ, or

m crocarriers (cat MC) significantly enhanced the induction of bot
c¥$ oki nedhe tvaygagtiigmaeietigsan therrpssinkes maydrediretintinkes di d not i nduce eit her

15K Ny (P ar PRERSRA P, GNP RO Sl s S e . o
4mean SEQ sulthdioyiSe 32 HtOA 619665 6t 4ol iBEE3SbE dihker) for crosslinking to the

NO: 6043019,483§3400454I£SEQ | D NO 1287278&6791,087107523026829,%983980&
NMC9 SS9 7 2 drigrpsanrier,sehile the microcarrier comprises free amine groups. A heterobifunctional

crosslinker reactive with these two groups (e.g., a crosslinker comprising a maleimide

30 group and a NHS-ester), such as succinimidyl 4-(N-maleimidomethyl)cyclohexane-1-
carboxylate is used to activate the MC, then covalently crosslink the IMP to form the
IMP/MC complex.
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SEQ I D 601 3S8 1474 194t 1093 115 116 515 1298 S11 NO: 59/cat MC SEQ I D 13
13 46 65 30905043 12 NO; 60/ cat MC SEQ I D NO 1/ cat 164S $¢qadadsdsSs
2273 1896 1078 2691 1728 1848 MC cells alone 11 4 0 13 7 8 2 3 64 19 10
Tabl e 8 (continued). 15 IFN—y (pgl "mM)I1FN-a (p~/ m) Sanmpl eEx 1Ex 2Ex 3EX
4meanEx 1Ex 2 3EX 4 D NO. 591508%4?&&4&].94525501722 472| 32SEQ | D
NO: 60124241640 %%)4/‘? ﬁomp]exes may Y any non-covalent bin imng o

NO: 132292 SEQ
| 016409683‘2%%33%%3%%% B 050AN. 26 ot TNESEe  nors Aykgth

| D72163231e0d9 ymd@ﬁwwmmgmm oNMCgEabination of two or more different interactions, as

| D1060458451721 00152921 0 7723214% ?8@@? rl@gé chel | s

al one4424293 éf ASE B/NAY # éﬁg?eﬂéls o on has been
desgribed in S%@feﬁedabﬁ-céwemwwldddmé:@klawwtypiaﬁhﬁe@%é@df%r pur poses of
clarity and understanding, it will be apparent to 86 02/ 0S2002

PCT/ US01/ udmphobie oeelekirostatig (ioniQ)tisteractionsy ar a eembiaptioncthetsgh <. gnthrough

o e bR R ReT 6 IP ot KUBLSLRio AR Pkt PR TR o ¢
del i neat ey &ﬁ@y@@mﬁm@m@eaﬂfﬂ& batkbone\WD pO BB RO AMP/VEC Yhiablekes | ai ned

Is: PCTIUSA /50821 An i mmunonodul atory tﬁéﬂ ynucl eotide conprising an
i mrunost i high EﬂlXIO%hX@qMéfén(qT@P“S {hforaithe eoraplpsgenesallyiteguite mpdification| a:

ol ei n 7 0 S e pdition of i clmplaRd shirple lihy By Grofneie ibiely. Fhergrafll, 21

,56\0 _rl_ GgA C(lg?_l_}%\léﬁgephmbié&nbﬁty'ﬁs bﬁcompg?blgmmbgexﬁd)and ?glégﬁ?lgabl\%umélf)m > an
.rr}mnongdah%tnér\yd'ﬁngfﬁﬂmNgs.ca@)paseem %enfl%&a ﬁ? und,ip Bagimals.ne 1SS is 15
?&%Tcga?gﬁg?% fane), B ﬁé@cﬁ’% Né‘l &g%g 'P?%C@T%‘éteﬂ?lgﬁq ID

NO 70), F@iAISSBHCS cheEgeioh amterpene)s, Tmmmmm(t BydvGphobiy moiety to

NI 7). FRBEEME S oau) R ok oo o e IuF b nBAIREY L 50 ' ©

CCAACGT TCy(driphb PRAYIEbidtanla Alenite SE
I D NO 75)? V\herglgrrlﬁd%t?lgrhgﬁ%cgﬁocxt osi ne, Egéglﬁdggan 8&({)“1% NO. 8E2[)Q§é( °

TUAACGUT CEMEBS pesferablyat eme} thend or B te anEof addition; ofscc)xolcserql\moxety to
I rmunonod e I.SSis 25
sel ected ;&' gi\n@{’ﬁ%ep&om 5 ru(% g’ﬁotsl#tg al g o@#g%ftgg&% ?gééfp%e‘h@r‘]’é{??
GAACCGT TCeonventional chemical reactions (see, for example, Godard et al. (1995) Eur. J. Biochem.
20 232:404-410). Preferably, microcarriers for use in IMP/MC complexes linked by

hydrophobic bonding are made from hydrophobic materials, such as oil droplets or

hydrophobic polymers, although hydrophilic materials modified to incorporate
hydrophobic moieties may be utilized as well. When the microcarrier is a liposome or
other liquid phase microcarrier comprising a lumen, the IMP/MC complex is formed by
25 mixing the IMP and the MC after preparation of the MC, in order to avoid encapsulation of
the IMP during the MC preparation process.
Non-covalent IMP/MC complexes bound by electrostatic binding typically exploit
ke 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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(SEQ ID NO 75) and CGAACGITCG (SEQ ID NO 77). 4. An i munonodul atory
pol ynucl i ording to claim3 conprising a seqguence romthe
gr oup coniby @‘?@%f SEQ ID NO 1, SEQ ID NO: 2, SEQ ID 30"@&%‘%?&(3 ID
NO 19 and SEQ ID NO 132. 88 WD 02/ 0a2402 PCT/USOL/ al11821 5. An
I mmunonodul at ory pol ynucl eoti de conprisin n immunosti nul atory sequence

¢ e Yptizad

(1SS), wHEMANIE); Far eample, thy polwmer ypsed £Q, TRICTOGAITIGH MRY g deri cGe3
SEQ ID : i ' . s ' o C Z,
horei . o pREtiy Y ShiteB groubs, Supl ATRRNLI s, ARGRAY Tpolitiney chardeg C O
A or C, wioerpeundsfiay be ificorBortedin thenfbrmublkation of theenic®Sairier duting manufacture
5 -TGAAZGITCG 3'. (,SEQ I D, NO. 66), wherei ds .5 10 hronocytosi.ne. 6. An
mmunono &R POV EerEe! Btae R peiseg BEnE fh e oL PRIAGIS S5 | o
sefect ed Jcio?@ogag %l&%iﬁ%ﬁé@bﬂ%@&n& W hardeIreht kestifting83)
TEACZGTTCE (SEQTD NG 84), T TCATZGETCE (SEO 1D NOL® 88) - GIATZEGTCG ( SEQ I D
NO. 86), mBracaa@IEAMmiCtesy. SEQ | D NO 87), GAACZGITCG (SEQ | D NO. 88),

VLT (e il ST ol Rl
TTAAZGUTGer é%@l&,@,ﬁ@ole%)—l,zmﬁﬁﬁoﬁﬁ%dﬁn ogap)and TTAAZGTTCG (SEQ

ID NO 96), wherein Z is S-bronocytosine. 7. An | mmunonodul atorl%/

pol ynucl estyldisnesydaynamoniyn brogide (G BAB)@ranadylysing arq aided githas|te DPeer GH.0 t he
gruUp consl stk fi: (SEQ ID NO 93) and GAAAZGUTCG (SEQ I D NO
8@? Meﬁﬁeﬁgﬁgltgﬁﬁégjﬁgﬁhe. 25 8. An i mmunonodul atory pol ynucl eoti de
accordi ng to cAsdescribeddiepein, IMRIMC sanplernescan ®k pedfednddrnrmdsbption onto
consisting of, SEQ ID NO, 35 and SEQ | D 1 36. d9 An | mmunonodul at ory

pol ynuc| e3tippig miewspheresdy: incybationphpolynydlegtige and the pagicles; prsferably m an

I MMunono r n I.H4a: ' I s
sequencefjt}wlggél%cf‘.8 "‘%ﬁ@%ﬁ%ﬁ%}}ﬁ?ﬁ“ﬁ? 8 E%?@ﬁﬁaé‘?‘g?ﬁaﬁg‘!“ é%%r @3@‘%@ aim9,
wher ei n tineudig asrbipnt (roem) tergetraterer{e. gt, approrintdtelg 20 °C) ot Weder BFrigétion WO

02/.0i 2002, PCT| 1JS01/ 50821 11. An i l.at ory pol | eotii d di
L0501 ai m§ 2ot KOa RS GaHris AHETHAR IRORRIRRIES® HOPHER BB hc T ur t ner
conpr i sesquickl{(ee MEOBHRIBA %laay?belfér arfy conVERH B TRE PRl s0cR @S 311105 118 Mihtes or

according to claim1 or claim5, ) )
more, including overnight and longer incubations. For example, polynucleotides

containing ISS can be adsorbed onto the cationic microspheres by overnight aqueous
incubation of polynucleotide and the particles at 4 °C. However, because cationic

20 microspheres and polynucleotides spontaneously associate, the IMP/MC complex can be
formed by simple co-administration of the polynucleotide and the MC. Microspheres may
be characterized for size and surface charge before and after polynucleotide association.
Selected batches may then evaluated for activity against suitable controls in, for example,
established human peripheral blood mononuclear cell (PBMC), as described herein, and

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 proddced using a microcarrier comprising a bound, preferably a covalentl.y 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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wherein the i nmmunonodul atory pol ynucl eotide further conprises at |east one

T, 5 brompaydmsbee, G sequence. 13. An i mmunonodul at ory popgivwsheeside
according to claim12, wherein the T, 5 10 bronocytosi ne, G sequence is

adjacent to the 5 end of the ISS. 14. An i nmunonodul atory pol ynucl eoti de

accordi ng . ' r ' | '
pol ynucl eS{"ﬁ%ﬁét’@uﬁsé é’glr‘f‘:’ gfn% r %g‘ge ﬁ{@g‘ﬁ@@’ no%:%g ?ﬁg%g@ b% asﬁg qIPJ%tP]%% . 15
15. An i mknovenircthk attpand ip preferablyeovaldtlyaboumddd tig: IMP af the 15T dr Prendl ai m 5,

wherein the i nmunonodul atory polynucleotide is | ess than about 150 bases or
base pairs in Ibpffenembaliments,binging paimay ke wed tobpk thedMPaandMCda @ar di ng

to claim | ai .ef: ' qgﬁ}gé r I : tJ | ess
t han abouMggebcgs éadr%%gdlgﬁpggqawgng : x"ia%ﬁ l%ﬁ“ﬁ%ﬁ% udfl%f.\a(r)l{rlgmJ
polynucl edriepitops) car ahyrdther dincdirgd pairl which birmisrat high28imtyefeqs. /K¢ less than about

| ynucl eoti de, is .than about 50 bases or, base pairs

I Mmunonodul at or o] l.es

: n | engt hgoﬁh.o%igpﬁﬁ{ﬁﬁmﬂlb&i%%@%bﬁs H sk strgptaxidin erbiggn apd aiding 1 or
claimb, ' i 3 j: L S3: Sl 45t . 30
T A rolftolin VB SARFYORABRAL, WREN uiRY ¥ BULKANIAS medidtk TUPAE CoRfHicH
wherein tbmdir;grutgg)(li}vgblislzdaﬁw%tgzegnyyinam bpa gdvlalé.m liaikagc:, withto:namba:jher 80the \d/\D

021 052002, P . AN I, ngo, ul at or 0 ucl.eqti de acgordin
Lo of ai m Dighieda pabthe MG ik evaliZed WHEHG RGBS o SISHIBENe Bor dudirae
stgpi | i zegfine t@édeﬁ@aﬂz@@l&'&ﬁﬁ&m&%sQWixﬂWIWM@'cSﬁPle_Si%ﬁa‘iﬁf%d' ng to claim 20,

wherei n the pol ynucl eoti de conprises a phosphorot hi oate bond. 22. An

i mrunonodul at oManydMRIMG ¢campleo embodimegtsale notinchudemdantigen, yngedriainic| eot i de

ding to elaim1 laimb5. 10. 23 .An_ing dlul . GONDOSi t.i
2coor di ngFBon sl padkels srpp e 1 thng FRERRE S rogser SR iR ol
exci pi ent of @@ IMMMCTEBHSIEP thetalyO Ty fiEMP&absdititnRCHe THMPNg alse boluri (9 ohe or

further conprising 15 an antigen. 25. An immunonodul atory conposition

accor di ngmose antigemmujequinst [atigenmayibsicauplad phatdithe BB postidn of ag IMBRMED| e
ol e soifiekih o Wi SE PRILHAKEL Yovafiel BUTLERI SRR RfRIIGRE s MY M

bi odegr addésceibed, fsromanples in WECP8/16247. Alternately, the antigen may be linked to the

microcarrier. The link between the antigen and the IMP in IMP/MC complexes comprising

an antigen bound to the IMP can be made by techniques described herein and known in the
art, including, but not limited to, direct covalent linkage, covalent conjugation via a

20 crosslinker moiety (which may include a spacer arm), noncovalent conjugation via a
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
es 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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A method of anelioratThg a synmptom of an Inféctious disease in an
i ndi vi dual , 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
antigeﬂﬁiepatitis B surface antigen (HBsAg), resulted in increased titers of a—.nti-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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] ca] ca] c” gbsalazalitiadepphrealdboak ofbkiRdn the art, the exact symptom(s) and manner of

15 their improvement will depend on the disorder sought to be treated. For example, where

the therapeutic vaccine is for tuberculosis, ISS-containing polynucleotide treatment with
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 Thl-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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10 idioi)athic pulmonary fibrosis (IPF), scleroderma, cutaneous radiation-induced fibrosis,

hepatic fibrosis including schistosomiasis-induced hepatic fibrosis, renal fibrosis as well as
other conditions which may be improved by administration of IFN-y. Administration of
ISS-containing polynucleotide in accordance with the invention results in an increase in
IFN-y levels, and results in amelioration of one or more symptoms, stabilization of one or

15 more symptoms, and/or prevention or slowing of progression (e.g., reduction or elimination
of additional lesions or symptoms) of the disorder which responds to IFN-y.

The methods of the invention may be practiced in combination with other therapies
which make up the standard of care for the disorder, such as administration of anti-
inflammatory agents such as systemic corticosteroid therapy (e.g., cortisone) in IPF.

20 In certain embodiments, the invention provides methods of increasing IFN-c in an
individual, particularly in an individual in need of increased IFN-a levels, by administering
an effective amount of an ISS-containing polynucleotide to the individual such that IFN-a
levels are increased. Individuals in need of increased IFN-o are those having disorders
which generally respond to the administration of IFN-a, including recombinant IFN-o.,

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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Administration of ISS-containing polynucleotide in accordance with the invention

10 results in an increase in IFN-a levels, and results in amelioration of one or more symptoms,
stabilization of one or more symptoms, and/or prevention or slowing of progression (e.g.,
reduction or elimination of additional lesions or symptoms) of the disorder which responds
to IFN-o. The methods of the invention may be practiced in combination with other
therapies which make up the standard of care for the disorder, such as administration of

15 anti-viral agents for viral infections.

Also provided are methods of reducing levels, particularly serum levels, of IgE in
an individual having an IgE-related disorder by administering an effective amount of an
ISS-containing polynucleotide to the individual. In such methods, the immunomodulatory
polynucleotide may be administered alone (e.g., without antigen) or administered with

20 antigen, such as an allergen. Reduétion 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
admini;téred 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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more symptoms, stabilization of one or more symptoms, and/or prevention or slowing of

progression (e.g., reduction or elimination of additional lesions or symptoms) of the
disorder which responds to CTL activity.

Methods of the invention include any embodiments described herein, such as

10 administering ISS-containing polynucleotides in the form of immunomodulatory

polynucleotide/microcarrier complex (with or without antigen, or with or without antigen

over a course of administrations), or in proximate association with an antigen.
As will be apparent to one of skill in the art, the methods of the invention may be
practiced in combination with other therapies for the particular indication for which the

15 ISS-containing polynucleotide is administered. For example, ISS therapy may be
administered in conjunction with anti-malarial drugs such as chloroquine for malaria
patients, in conjunction with leishmanicidal drugs such as pentamidine and/or allopurinol
for leishmaniasis patients, in conjunction with anti-mycobacterial drugs such as isoniazid,
rifampin and/or ethambutol in tuberculosis patients, or in conjunction with allergen

20 desensitization therapy for atopic (allergy) patients.

As described herein, administration of ISS-containing polynucleotides may further
comprise administration of one or more additional immunotherapeutic 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 (including, but not limited to,

25 antibody fragments and/or derivatives and monoclonal antibodies, fragments and/or
derivatives thereof). Examples of therapeutic antibodies include those used in the cancer
context (e.g., anti-tumor antibodies). Administration of such additional immunotherapeutic

¥ 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 ISS 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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surfactants, Quil A, cholera toxin B subunit, polyphosphazene and derivatives, and
immunostimulating complexes (ISCOMs) such as those described by Takahashi et al.
(1990) Nature 344.873-875, as well as, lipid-based adjuvants and others described herein.
10 For veterinary use and for production of antibodies in animals, mitogenic components of

Freund's adjuvant (both complete and incomplete) can be used.

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
adnﬁnf;Eation 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
61



al qj

I pl | M2 9470 G6SAOPEL () - 10 () -y - 10% ()- 1)y’ - B10% () pnShiere ()-_
) yS&10%&' () - _mpnsnt nunvnnnbC Kl F'10% & ()-10% & () 10 10

10f 910%&' () - +6s! 10%&' () -/ %d0%&' () - nnoSoopmydEbC K!' Z"10% & ()-9%40% & () -

Z10% & 10% 100/\ &
ngq! r{rggg?ﬂg&‘f g é‘gl?&f% @#&wﬁ%o&s%t)o the gpfigep. Generally, dosage

10% & () - fs%@&x@iﬂ?ed@fftﬁé a@lbﬂ&&%\b?\rsiﬂ&nh’# @l%xdc)eoﬁﬁégaﬁlﬁalitéred bl iopitiént; Y40%
& ()-3%&10% & () -vavwvlvwvxd 4] %40%

10% & () - tatheyghasi thy o#@‘@l‘lf&man(t)y of 5§ amtgining EBIMPOSiton )mdmxmstered Useful dosage

R W et T
10% & () - b8fRGE16otdk deli {/e}&%n@ay(ﬁe' ﬁ%&%?le{ froml dbol:edity \@the followmg0 1to 5

L&1'10% & () -y, 9d0% & ( LlO%& ()-!)s$&I0%&' (
10t 10t 91pgke; U)Ot@&:@m@ﬂ& ego tbf ,(1)to211>om&<g¢ 100 to 200 p.g/kg, 300 to 400

Y1t 10% & () -0 f ot . .
110% & ( &%59/&}3 5%1 S@& é‘l’\e)a%sqlgt%aalcw\t Bivenin Qechpatientsdepsnds o8 ot 1 udE: /

1%E&}°‘1”0?“v‘*ﬂaiéé%%%r‘ﬁ?%hﬁ%*%ﬁgbﬂf‘ g oo & (07 s

10% & () - acﬂxhﬁxétﬁhoﬂlO%& ()-1109& ()-109%& () - 10 10° \

18%%1 ?;/? &18())/;&4 é‘ec(ti)ve [amogxlaztba%dln%t 0 gd%elgfm ration oto tﬁGnggx)tlcul ()-/gangi;ﬁng
polynucleotide formulation can vary based on the individual patient, desired result and/or
type of disorder, the stage of the disease and other factors evident to one skilled in the art.
The route(s) of administration useful in a particular application are apparent to one of skill
in 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 is 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
bandag?fxaving 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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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
compoﬁﬁons, 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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The device (which is distributed in the U.S. by Connaught Laboratories, Inc. of
Swiftwater, PA) consists of a plastic container having a syringe plunger at one end and a
tine disk at the other. The tine disk supports a multiplicity of narrow diameter tines of a

10 length which will just scratch the outermost layer of epidermal cells. Each of the tines in
the MONO-VACC kit is coated with old tuberculin; in the present 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 ﬁscd 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 exampleisa
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 inje—ction.
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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10 be apparent to one of skill in the art, pills or suppositories will further comprise

pharmaceutically acceptable solids, such as starch, to provide bulk for the composition.

Naso-pharyngeal and pulmonary administration include are accomplished by

10 inhalation, and include delivery routes such as intranasal, transbronchial and transalveolar
routes. The invention includes formulations of ISS-containing polynucleotide suitable for
administration by inhalation including, but not limited to, liquid suspensions for forming
aerosols as well as powder forms for dry powder inhalation delivery systems. Devices
suitable for administration by inhalation of ISS formulations include, but are not limited to,

15 atomizets,. vaporizers, nebulizers, and dry powder inhalation delivery 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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particle size in the case of dlspersxon and by the use of surfactants Prevention of the action
of microorganisms can be achieved by various antibacterial and antifungal agents, for
example, parabens, chlorobutanol, phenol, ascorbic acid, thimerosal, and the like. It may
be preferable to include isotonic agents, for example, sugars, polyalcohols such as

10 mannitol, sorbitol, sodium chloride in the composition. Prolonged absorption of the

injectable compositions can be brought about by including in the composition an agent
which delays absorption, for example, aluminum monostearate and gelatin.

As is well known in the art, sterile injectable solutions can be prepared by
incorporating the active compound(s) in the required amount in an appropriate solvent with

15 one or a combination of ingredients enumerated above, as required, followed by filtered
sterilization. Generally, dispersions are 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, IgG 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 IgG2a, 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
admini3tering 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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@EnmbC 10immunosorbent assay (ELISA) and are well known in the art. Measurement of numbers of
specific types of lymphocytes such as CD4+ T cells can be achieved, for example, with
fluorescence-activated cell sorting (FACS). Cytotoxicity and CTL assays can be performed

10 for instance as described in Raz et al. (1994) Proc. Natl. Acad. Sci. USA 91:9519-9523 and
Cho et al. (2000). Cytokine concentrations can be measured, for example, by. ELISA.
These and other assays to evaluate the immune response to an immunogen are well known
in the art. See, for example, Selected Methods in Cellular Immunology (1980) Mishell and
Shiigi, eds., W.H. Freeman and Co.

15 Preferably, a Th1-type response is stimulated, i.e., elicited and/or enhanced. With
reference to the invention, stimulating a Thl-type immune response can be determined in
vitro or ex vivo by measuring cytokine production from cells treated with ISS as compared
to those treated without ISS. Methods to determine the cytokine production of cells include
those methods described herein and any known in the art. The type of cytokines produced

20 in response to ISS treatment indicate a Thl-type or a Th2-type biased immune response by
the cells. As used herein, the term “Thl-type biased” cytokine production refers to the
measurable increased production of cytokines associated with a Th1l-type immune response
in the presence of a stimulator as compared to production of such cytokines in the absence
of stimulation. Examples of such Th1-type biased cytokines include, but are not limited to,

25 IL-2, IL-12, IFN-y and IFN-a.. In contrast, “Th2-type biased cytokines” refers to those
associated with a Th2-type immune response, and include, but are not limited to, IL-4, IL-
5, and IL-13. Cells useful for the determination of ISS activity include cells of the immune
systemjprimary cells isolated from a host and/or cell lines, preferably APCs and
lymphocytes, even more preferably macrophages and T cells.

30 Stimulating a Th1-type immune response can also be measured in a host treated
with an ISS-containing polynucleotide can be determined by any method known in the art
including, but not limited to: (1) a reduction in levels of IL-4 or IL-5 measured before and
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- MLOYOVE! () evgs of lmngengpgélﬁg IéE AONEdshitdiuisdrd afd %Rg@aﬁnééﬁ challenge; or detection
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, control 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
ISS-containing polynucleotide treatment indicate a Thl-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 IgG2a. 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 IgG2, 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, Thl helper and memory cells. These

responses are particularly beneficial for use in protective or therapeutic vaccination against
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5 cytokines, such as IL-4 and IL-5, reduction in the levels of Th2-associated antibodies, as

well as IgE reduction and reduction in histamine release in response to allergen.

Kits of the invention

The invention provides kits. In certain embodiments, the kits of the invention

10 generally comprise one or more containers comprising any ISS-containing polynucleotide
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 IFN-y levels, increasing IFN-a 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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110%& (014 ftn célrt%?# éll%l\)/? me&tgoghe kgtg of the invention comprise an ISS-containing

5 polynucleotide in the form of an immunomodulatory polynucleotide/microcarrier complex

(IMP/MC) and may further comprise a set of instructions, generally written instructions,
relating to the use of the IMP/MC complex for any of the methods described herein (e.g.,
immunomodulation, 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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polynucleotides (i.e., without an ISS) were assayed for immunomodulatory activity on
5 mouse splenocytes. The polynucleotides tested were fully modified phosphorothioate
oligodeoxynucieotides. Among the polynucleotides tested were
5’-TGACTGTGAACGTTCGAGATGA-3’ (SEQ ID NO: 59) (positive control) and 5°-
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 pg/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 v 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: 59 435 281
SEQ ID NO: 60 9 18
SEQ ID NO: 1 419 279
SEQ ID NO: 11 149
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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 IFN-y and IFN-a concentration. IFN-y and IFN-o were
assayed using CYTOSCREEN™ ELISA kits from BioSource International, Inc., according

to the manufacturer’s instructions.
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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-a IFN-c.
59 25 122 36 45

60 6 13 4 6

2 29 196 43 74

41 47 282 15 438
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17 332 90 376 24

18 437 75 174 57

25 561 87 295 61

1 1273 236 759 136

33 438 53 328 15

media 119 0 0 18

SAC 977 158 1269 1036

Experiment 4:

test/control [ Donor60 | Donor65 | | Donor60 | Donor 65

76



9s3 10% & ()- L/"10% & ()- 93.10% & ()-ggggghh] hhvU40H 9Ys! 1098 S& () -
910%8 S& 0% S& ()- 910%8 S& ()-10'10' 10'
9S910% & ‘8’ ﬁ’."%.‘ﬂ? jgi|[:vU4OH 9 9, 110% S& ()-9 9109 sePEygiysesa
@O0y S& ()-9 989nt 10%8 S& ()- 9 11098 S& ()- 9! 10%8 S& () -
qjj, kI mug o vIU40H 9 01 10%8 S&' ()-9 97 10%S S& ()= 9l 10%8 S&' ()-9
9" 1096 SEEQ DY 0ys SENE) - | 98 IFDME' S&' () - ulil1en300p| [ IRNMOH 9
9, 10%5 S8BY)-9 9&#10%8 S () -9 98&HDUSKYSE' () - 9495381098 & () - | 9"
1096 S& (g0 OLT T 10%5 S&1@) - p\ pp qf @ar | [ :[vYFOH % L6196 S () -
94$10%8 §% ()-9 93109 -9 i [SE (437 9T GIO7S 3 (7|9
1098 S&TE -llllﬁnuuugrrvﬁtﬁﬁ‘g'] &)= AZIJ.u?&&*()Z‘
glocy&&l ( 0. 100 4f\(‘ ,_f\ndl)n/{‘lf;l o () e'l 1. 004 laXro LEWA ur\Xr\r\{ mt ] [ VLJ40H 9
910%8& () -8 sLatousedy o 3710888 (1] o~ PBoge {)- ol
10988 ()1 - ' ()=alo- 1 12M8ke" ()-0 932100RE () -
9yy0/<100/&q§l4()- 95 10% .L0%&82h WA xx<y22| [ : vU40H 2219y, z109%&R&' () -9
9& "10% U8t () -9 9f $H1098E7 () - [9"! 148&&' () | 9LI 851098 () -1425
91 10%&& (D-z"{{. |||V} [203J40H]9 975010%&& () -9 19846 10Y&& (1188 9y#Z9d0%R& () -
93z 109&{ ()~ 9/ TIOVEZ Glg 95| S109EXE () 11 b3k =T KITTV&gH
9S#10%x’ l - {9 F07ax ¥ 641 08&10&
9S9109%&&’ frvpabH o o169 D A 2 y
9G' 109’ ' ' W [ vU40H 9
9y, 0/(100/% -9 9*1 109X’ @& ()-9 9@ 100/@ @& ()-9 9 rrfLOO/@ @ ()-
9&1 0%’ bg@ Qn%(.'@fy@ @ ()-/t|[:vU40H 9 996! 10%&x' @& ()-9
94$10%@(W ()-9 UYI#10% x'\& ()- 9/' 10%@&X' @& ()- 9
' 1 109X |Eapetiment 3:01>M/U40H 910% & ()- 93" 10% & () -
910% & ( Jtet@@htra@l0 @Q@ll@ggm%@d]@' - Dbt 11B/4@k @onby 113J] | : VU4OH 9
9- &10% &{BQ D RS: 1096 &N 9 qm() 9 STHNGS (- 9FNR% &) () -
91 "110% g )= 2111~ VPAUH 1§, 9, $T0% &gk )~ & P& ()9 u:‘t &T0% & () -
99F" 10% & =990 &) v 1693‘21['\}-(4[..41\.9 58t 10"/601()-“
9s56s! 10%7E——9 94$w,u DO 3HAY -0 A 10U &I —O¥L 1008k () -
awdca101h o~ 91005 2999F3 10047R%¢ & () 00/&%4&_@.&21.02@1‘&' ()--
99! 10% ' 1€ ()-10' 10 +!*3]l cA10' 9 7d&e1 1qod " £ & 338 | 2100480 ' () - o#y
10% ' f& (38 9! 100617& 484 0110063k ()4 91109851f & (]-91 Y396 41D 9 96
"1096 ' f &|33) - 94YVA 006 ' f &8()- 9939R4DoG ' fl&|()- 108 109 " & 63 -
9Y. 1 109% 134& ()- 9, %0% 11 ()- Y\1208]vU410 9150& ()] 91 1666 & () -
93"10% &[99 - 910% & () - 1% f 191 T 9y910%866% () {7 Fla5vI4ID 9
910% & (}mSAigyI0% &)~ 9, J.U A& (-9 9IURB & (- 9 [10% & ()-
9" 10% & XX Vvpa10 ST 109506, ()~ T0%a& =995 “?‘&"(‘"-9
910% & ( S-AgFI 14594 '\,?ﬂsmo,e&'? —x—C ||_UL%.%3 e 1%&'—@--9
9.10% & { - $1004-8 181 1004 o
10% & () H 101090 10-10°10" £ 01094 & (=9 QRI\MﬂO/A ()
95$109 &|test/contral; m%&ouorlo | - Bopard2§ dq O/M%Qel( Dpnonb2os k ()-9
9100/50/5&5 B NO: | 1096 TERY ) - | OFIBNsps & () - AFNEGYs %6 & (IFNoal [ : pUA10 9
91 10%% @Y ) - IM0%%810) -9 dY10207s& ()19 9 9310%VWbs& () - 9Zpd0%¥s& () -
9 110% %68 ()-VI[ [ pUAI009 O, K109 & ()- |9, &3 gl0% & () 9 93
0% Y8 &|{g-T IFIOBTEE §)- 9! I IEIBE|(]- 9B3) 6
10%s#s& (V] [.umluwsw [0S Y5, 99T096Y5& ( §7 9 AT STOYIEE () - 9
911096 % § 791 Lb%,"/% =19F 39 By ()-8740.; W%O&G—S- g 10984 ()-
9" 10994 | ‘ i AP P (T 4 il PR P
91090& (J4_El[-Na41h10 q&mmf/n@ 2o d1do - ay1adke ()19 9
1090& () 14 g - d8s1008& (M74z(6)| [ NA4B610 9F (S10we& () -
Oy&z 1099485 ) -9 9y$#L0%BS() -9/ 9L 28998&(()- 901020%& ()-4
9" 1 1098&J20) - } * 1X| [ : NAA1@R0 92]090@26) - 9sO 10948 ()-D 9. 010%W&] ()- 9
9y9- $10%48 () - O+ 1pIB&30) - 9) 0 13W& ()- KPSThhG] obUAT0 79
93f 10938" &7 ) - LT0VA 07U 07D gSITOVIE 997 uv/erg-@—g- ) -
9833100/@/%3\7 catbtAto v'zyJ.u oo (HS')-; H-1H694 7R ¢

4 25 %65 74025 1/ 92

9 0 150 3 0

77



1098" & ()-} 1098"& ()-} 9 Y1098"& ()- eEbU410 93f10 109" & ()-} 1093"& ()-}
1098" & () WO dlok@863" & ()-} 1098"& ()-}1L, 4 1098"& ()-} 10%Bp&i/hotisobhi
1098" & ()-} 1098"& ()-} 1098"& ()-}'HjL, 4 1098" & () }H 10%3 & ()-}
1098" & ()-} 1098"& ()-}'H 1098"& ()-}' (*+9: >?nN04' H 109%8"& () -} 10%3 & ()-}
O n 1 o T W aVaVW alll nIJA_ W aVal "ﬁ—l-u;_ 7 -
1098" & ( 1 H 10018 (124 100g" g g Q 9. bE—A—O____
>109% &>1@£&ﬁuﬁ>10%& (39 - Q»1j00 ->10% &' nl 21004 &' ()- 8GH4>1D% & () -
1098 & () {2610% & () -»10% 88 () -'lo>10083 ()} el +4' CY;&OM(L- >00% & () ->10% & (
)-' Q1097 () - >109% & () -24 #145eE) >SIT% & [ )} >10B46’ () -F10% 34 () - [>10% & () -
>10% & (Y28 1098 & () {56DMH3 XNH)[>10%98 () - 1Y% &391- S[0% §0g) - S1p% & () - >10
W& ()-' (ROVTTRPOI T SIPPB&E (]) - ) ->BPg & () -PIO L) - [STORBL (- >1098 & () -
g~nR2>10¢ L= 0 &) 9Q>J.v%‘ - W‘%"&" ) -1 P4>10%
& () - >104f = —-3+09%-8 40%& Ly —>4HU-& e G+>10%-& 3~ >10% & ()
~>10% & %@4@4&_(__?;_3:1.1@,4.& 3Bz>10hol ~sof00s gy 0
> 1008 & (1abla Bdgantinjed) >1008 & ()->10% & () -/ >EFTALO+L109% & ()-r4+L10% & ()
-r+L10W & () -r > 108 & () -
>10% & () EXrib®nT¥Zhkl y~sWO+L+L10%WB & () -r+L10%W & () -r4+L10%WB & ()-r+L10% &
() - r 4+L 1 (R&t&ohjrol ~x K@Ddnét B8 0% Honpr 123 1% &'Tgnor 98- 109D&Né) 123+L{L0% & () -r 4
PX<O+L+L1S8@ 8 ND- 7 4T L IqHNGy () |7 *LERA& () - | AT FRCA & () - T 1FNAL0 & ;(—@Bs\L/\ZOHS
L10% & ( Y3g FLI0m& ()= T4HL 0% IO B () - RAFLIOPA & (- T S FXX@+L4+
% & ()-S 3% 5o \L)-?Z-H_J. B ()-IU-FZLEUV/&&T -.::Z,
<JLM pX<(L-L 110948} —F-4HE1094 & )—F+-FOB-R - —E-4+11 098 & ()-r["
T sy{ s\ Af L 11004 & -t jh‘lno4,9,-(,L_4 4+1 1008 & (9 4 1096 & ()-r{

[yxs80+L>Qhdhom & () - 46 9 7
+f/ 1090 §19) - +1.10% & ()-254+|_1C% &% r+1110p6 & (32 r4eE80+L3020109M & () -]>01
09 & () 423>0109M & () -] €n>01d%M &34) -] >p1bovavt &2() -] 68
hL, 0>0109d & () -] S0100M & () - 1| +n>T009M & () - ] SS0L09M & () 1070109M & () -] +
$() * +i KOGGUTOYNT & (=TT pn>0T W&lo) TSpT MWMWHW +n>0109M
&(?LE)!%&-}\F/I rts(@)\l\ ~VV6S109 [ I0Y88, 1) [FIP78& {4~ lUIVI]J.UIV49LUIVI
+
+%0W &29 ~ dCFS—‘&‘v' K/l 6L lnngu );' %lgn Q1 -r:. Q1 ! H[ 10%&' (
) - nNO6' HE U&= ] noﬂ:gn/\ r_ o@p 9\ - 1 N 28] 1098%&' () -]
1096& () 12A008&" () - TH 10088 (\-rméd:& O L1 () [ 10988 () -
- H 1095428 ) - [ 1098& 3096& (). - - 3% K+6[ 1096& 8 - H 11096453) - [ 1096& () -[ 10
o8& () - ('|H 10%B& () ]|H-I16 o%;&i)lmow&& - 11 217
F" 109X&& [fapdin 10%6& () - HD109B& () - [0L09S& ()-] @R +6[ 1] Y" 109X&& () -
109X8&& ( NQABLOVREE () - & RIDUXER () 160 10Po&E ()51 STlﬁwm’mFr[:wH
- 109X&& )T TAO7REX O~ TO7REX () - & TOYRI ()| 78 TOTRIK () -
#‘%(i).O%(f&& *DPFMA- “:Lu)\ap?‘jgcf é‘IL&OCIr: 610 /(M“fn&,)o_ iﬁy 109/6(&&' =& g .
4100@sg (iestcobielocTCDonot T (7 Bonb 00 e&&]*?q"qﬂjﬂ 3000t .1930/0;2'/%3&?‘ O
100088 (Y EQIRNORe: (). EN-y IFN-y N-o | TFN-a |

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
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media 4 2 0 0

SAC 120 342 4000 1275
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109!
10%!
10%!

)-p 109! & ()-p 10%!& ()-p 10%R!'& ()-p 10%!& ()-p hHG610/ K
- 0@l & (Y-p 1091 & ()-p 1091 & ()-p 10%!& () -
oz ()-p ()-p ()-p Shihusomy)

(
E 0/ 109! & ()-p 10%7!&'()-p 10%7!&'()-
(
|

&
&
&
109! & ()-p / KsS7G610/ 10%! & () - 109@! & () - 109@! & () - 109! & ()-p
/K 109! & %-& sS3G610 10%! & () - 109! & () - 10! & ()-p /K 109! & ()-p
10%9! & ()T gostigueddor! & () -p 10°/(1?|&() p /K 109! & ()-p 10%!'& ()-p
10%!' & ()-p % (*S7G610 109! & ()-p /K 109! & ()-p 10! & ()-p
109@! & (JExperid@d®13&' ()-p *-01467¢c3CG610/ K 109! & ()-p 109! & (){p
109! & ( Jteg¥/control Donor 26 Donor 97 " Donor 26 Donor 97
SEQ ID NO: IFN-y IFN-y IFN-o. IFN-a
59 324 541 267 24
60 6 103 0 1
12 530 516 949 350
45 303 214 377 20
46 536 696 1274 142
9 208 301 153 12
17 515 586 1628 158
18 435 238 1572 64
1 1045 879 4302 1039
11 284 163 3424 299
44 391 465 2059 666
14 414 395 5172 1334
19 638 466 5874 2485
media 0 24 0 1
SAC 274 102
Experiment 14:
test/control Donor 97 Donor 124 Donor 97 Donor 124
SEQ ID NO: IFN-y IFN-y IFN-a IFN-o.
59 218 104 76 24
60 4 18 0 0
18 206 50 104 22
35 279 117 219 27
media 0 2 0 3
SAC 298 301 1170 784
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10991 & ()-p 109%R! & ()-p 7: =@DCGhHG610/ K 109%@! & ()-p 109%R! & ()-

109! & - 109! & 109! & GHKNQRV!

109! &'8-‘8 ey 8 D 10091 & 8 5 10091 & 8 D 106! &%%%0821

I KVZ[ "adesS7GB10/ 10991 & ()-p 100%91& ()-p 109%1& ()-p 109%1& ()-p /K
10991 & ()-p ei mpsvsSACHI0 103918 () p 10%BLE ()i 1091 & ()-p /K

10091 & ()-p 1dueample3: Brimajeimmuneaespanse to:anticen 1SS0 ¢ ()-p /K 10991 & () - p
109! & 1

10901 & 8_8 181%1}1 }r%spgnsg\%@;&?&%%{lgh ()? lziba{zlfs éQu@ﬁ% 'c%rgng@n (ﬁ%ﬁ)&péﬂ%ﬂ p
109%! & () -ppesed@sflag I8 $~contaiiBe polnukcddaride, of thepneéntion were examined in baboons.

HBsAg was recombinant HBsAg produced in yeast. Groups of baboons (five

5 animals per group) included male and female baboons with weights ranging from 8-31 kg
(group mean weights at 13-16 kg) at the start of the study.

The baboons were immunized three times, at two month intervals (0, 2 and 4
months), by intramuscular injection (IM) with 20 pg HBsAg in a 1 ml volume. As outlined
below, some of the groups also received ISS with the HBsAg.

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 mlIU/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, Abi)ott 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 (a = 0.05). p < 0.05 was considered significant.

The animal groups tested were immunized as follows:

Group 1 - 20 ug HBsAg;

Group 2 - 20 pg HBsAg + 1000 pg SEQ ID NO: 59 (ISS);

30 Group 3 - 20 pg HBsAg + 1000 pg SEQ ID NO: 60 (non-ISS);

Group 4 - 20 pg HBsAg + 1000 pg SEQ ID NO: 38 (ISS);
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10991 & ()-p 109! & ()-p 109! & ()-p 10%R!'& ()-p 10%R!'& ()-p x\@gﬁé%f
109%9! & & 109%9! & 109! & ()-p 109@! &

1099! & 8-%0&%?%@/2' &(%)pp 109! &(%)pp 109! & ()-p /K 109 ﬁ?(r)us?l/‘&gssealo
109! & ()-p 10%>l&() 109! & ()-p /K 109! & () - p 10%>l&8 p !t X8G510
1098! & 0/@1& 109! 10981 & () -

| $9%4 -0(8)7621 o g (%u%ﬁERAQGW%Q%)S%&}’S&%% f 10%>|&( §) p

10%7| & ()-p 0 9 ( 109! & () -

Tovet & ()b ORPR R Shedliivbakhe ?3835@?8@8% 1091 & ()

109! & ()-p  Group 7 - 20 ug HBsAg + 1000 pg SEQ ID NO: 35 (ISS);

5 Results from the study are shown in Table 7 below. Administration of
oligonucleotides containing an ISS sequence in conjunction with HBsAg resulted in
increased titers of anti-HBsAg antibodies as compared to administration of HBsAg alone or
to administration of HBsAg with a non-ISS oligonucleotide. In a pairwise comparison, the
immune response detected in Group 2 (ISS oligonucleotide) was significantly different

10 from that detected in Group 3 (non-ISS oligonucleotide) (p<0.05 post-first immunization,
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).

15
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follows. 0.875 g of poly (D,L-lactide-co-glycolide) 50:50 polymer with an intrinsic

84

Example 4: Preparation of biodegradable, cationic microspheres
Cationic poly(lactic acid, glycolic acid) (PLGA) microspheres were prepared as

Pairwise comparison to HBsAg alone (group 1) ** p<0.05; * p=0.05

)-p 109®'& ()-p 10%!é& ()-p MNPRTUXt X8GB10/ 109! & () -
) WO 0d@3¥0& ()-p 109! & ()-p 10%!'& ()-p /KX\] bpesBésishes
)-p_ 109! & ()-p 10%>|&() p 10%7!&'()-le 1099 & ()-p
S3G610 109! & ()-p 109! & ( 109! & ()-p /K 10%! & ()-p
“p tux|}tX8GE10 09 & 09! &
; B EL‘)@ Up“é%éi'gbl%@/%“&?]l%af&’f@"}gw%“() D (ﬁwgl & ()-p
P IO & () PosERLl0/ K 1U%’Pd§"t£ oRd 1013 P st-ﬂ‘hn}EU%f' ()-p
109! ; /K 100 100 0R! &
b 1001 b ({EBuAERTP g *O'F" Snehidtzatel" % 0P
Group # miU/ml | Mean £ SD mlU/ml Mean = SD | miU/ml | Mean+SD
1 1 0 59 0 806 0 4245
HBsAg | 2 | 135 +58 died +1229 | died | £5673
3| 59 613 12,075
4 6 2598 4773
51 94 12 131
2 6 9 108 357 2181 1273 | 14,773*
HBsAg | 7 0 +216 1829 | %3526 | 6186 | +15,522
8 | 28 158 11,304
| 9| 495 8366 41,138
10| 1 195 13,966
3|11 1 T+ 2133 524 | 23,744 | 5529
HBiAg 12 0 +1 21 + 903 5 + 10,235
13| 3 202 520
Yoren | 14| 0 85 647
15/ 0 178 2732
4 16| 29 25 333 1546 4893 | 12,346**
HBsAg | 17| 50 +23 3281 | +1131 | 15363 | +6728
+ l1g| 43 1556 22,069
W01 4 781 7716
20| o 1779 11,690
5 |21 8 26 6256 4556 | 50,538 | 27,726
HBsAg | 22 | 116 + 51 16,043 | +6943 | 84,681 | + 38,365
+ 23] 1 280 750
S8 124 | 0 107 316
“las| 4 93 2346
6 | 26| 21 58 563 2804** | 24,100 | 36,904**
HBsAg [ 27 | 4 + 93 169 + 2515 280 | +35,121
SES o128 3 6319 23,981
SR 29 | 39 3318 93,750
30 | 221 3652 42413
7 |31 5 e 14,190 | 3411 3336 | 13,647
HBsAg | 32| 4 +2 438 +6059 | 6926 | +14392
+ 133] 3 4 193
apell IR I 687 24,938
P35 ] 1 1735 32,844
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w$10%/a/&“(dozyqﬁg@%/e/& ()-y$10%8& ()-y$L0%8& () - y$L0%AE for/uShABeE () - NS

X] bg_?4
w$1owa/& ()-y$10988& ()-y$10980& () - y$S10%8& ()-y$10988& () - y$1owa/& () gh

%13&%24()”&8 booni i3 T9ia bsiot YDt odSpeEdSoUrdl SERdNes ) s

?44;y$10
(SO ISR I L A it

ogiog;;?l/gm& 1%% ) ilﬂW%Ag%agévmc)ﬁn&dcﬁymﬂwmm)S}g}nmﬂﬂ@/@}(aheeﬂ;d;tgoé & ()- 57
ﬁg; y$100 % nm%%%‘?*woo aorholmplmaety 5@8@%@;2{ “°“§1‘;jw& |
)1/? Z; M X e %F%%)W% %ﬁ%%(*%%ﬁ%% ?y%% Q ?/aa@m M)()

D s%40% & ()- @ SY40%&& () - @ &$1094& () -& &$10% % () - &
&$1090& () - &y$S1090& () - & kK/ %&& ()-  UBLOYL ()- UBLOYL ()-
UBL109RE ()- UBLOYRE () - %100 klﬂ)% 6109&&! ()-" (239:1 KK/ 4 YB10%& () -
U$1098E ()- UBL0RE ()- ¥ O/$100/«13L& ()- HR%
%$10%R&' () - :;BAQR2 0 g()
0% 1098&. () S T [fé;..o_ ) EX1g
5109&SEQ D NOSI0URSE'3LY- 1036 5290 653 636 9 43 108 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 39 72 36 7 0 98 112 34
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/mD) IFN-a (pg/ml)

Sample Ex1 Ex2 Ex3 Ex4 mean Ex1 Ex2 Ex3 Ex4 mean
SEQ ID NO:59 1508 344 144 104 525 S0 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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U$109%&& ()- otuuUs?/4 YB10%8& ()- UB10%R& ()- YU10%R& ()- MO E 1Tg!'$

ABLOVEL! ( OBL0YRE ()- UBLOYRE ()- UBLOYRSE ()- UpraN&s: L s
10984 ( Ow&ﬁ Boea ()- qUs2/ 4 %10%593()- %10%8()-%?@%%1

%8% 8 %18%&& ()- %4 0% 10YR&E () UBL09EE ()- UBLOYRE ()
%109 109R& 98109 4 YB109&E () -

v$10%&& (Hese S@fé%@e() a%mm%‘gﬂf(%es %QHWM I(f?cme%]igﬁ;ﬁ&fe( ) -
PB10%&&! Qi}:scnp%x}p{mx@nples%ﬁ&&?(% ﬁe) const@éhcﬁ{%lﬁﬂg th%%éﬂ%ft:the invention,

which is delineated by the appended claims.
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YB10%&R&E (WO 02EONRE () - UB10%& ()- IBLORE () - YBL0Y%EBCtUS01/50821
WBL0%&R& ()- (+-036_D/4MO E 1Tg %10%&R& %$10%R& ()- YBLOYRE () -
%109R& ()- - YBL0%R& ()- IBL0YR&E ()- 67>CCKvVVED 4M %10%R& () -
UBL0%YRE () - IUBLOYRE ()- UBLOYRE ()-C 1Tg! $KPUY] bg_?/ 4AM %$10%&&' () -
UB109R& ()- UBL0%R& ()- IBL0YRE ()- W& ()- UB10%&RS () -
gkl yz{uY=2/ 4M %ihoiRdifned is: YBL0%R&E ()- 9BL0%&& ()- MO E 1Tg'$ %B109&& () -
{|}~t X<4M %$109&R&" () -
1. An immunomodulatory polynucleotide comprising an immunostimulatory
5 sequence (ISS), wherein the ISS comprises the formula:
5-X1 X2 AX3CG Xy TCG-3' (SEQID NO: 62)
wherein X, is T, G, C or Z, wherein Z is 5-bromocytosine;
wherein X3 is T, G, A or U;
wherein X3 is T, A or C;
10 wherein X4is T, G or U; and
wherein the ISS is not 5’-TGAACGTTCG-3" (SEQ ID NO: 63) or 5°-

GGAACGTTCG-3’ (SEQ ID NO: 64).

2. An immunomodulatory polynucleotide according to claim 1, wherein the ISS is

15 selected from the group consisting of TGAACGUTCG (SEQ ID NO: 67), TGACCGTTCG
(SEQ ID NO: 68), TGATCGGTCG (SEQ ID NO: 69), TGATCGTTCG (SEQ ID NO: 70),
TGAACGGTCG (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), wherein Z is 5-bromocytosine, CGAACGTTCG (SEQ

20 ID NO: 77), CGACCGTTCG (SEQ ID NO: 78), ZGAACGTTCG (SEQ ID NO: 79),
wherein Z is 5-bromocytosine, TTAACGUTCG (SEQ ID NO: 82), TUAACGUTCG (SEQ
ID NO: 81) and TTAACGTTCG (SEQ ID NO: 80).

3. An immunomodulatory polynucleotide according to claim 2, wherein the ISS is
25 selected from the group consisting of TGAACGUTCG (SEQ ID NO: 67), GAACCGTTCG
(SEQ ID NO: 75) and CGAACGTTCG (SEQ ID NO: 77).

4. An immunomodulatory polynucleotide according to claim 3 comprising a
sequence selected from the group consisting of SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID
30 NO: 18, SEQ ID NO: 19 and SEQ ID NO: 132.
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U$10%88 (
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0510988 (
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30

)-  UBLI0YRE ()-  UBL0YRE ()- UBL09RE ()- YBLOYRE () -

<AM UBL09RS ()- UBLOYRE 951 0VRS! $
00\5’)9/6253@ 9B 109RE’ ()-()%swcy&&' ()-()%swcy&& ()- ()%%J'}

)-  UB10%R& ()- qUI?<AM 9B109R& ()- YBL10%&R& ()- MO E 1Tg!$
)-  UBLOYRE ()- tX<4M 9B10%&&' ()- 9BL0%R&' ()- YBLOYRSE () -
)- 9% 1Hn@mmonomodgatongeiynucleotiga comRriging an MmyeoRMEAOYRS () -

s)eunMQe Flsgil:q'vh%re/ﬁ g cg)npnsu/s&‘ﬁllg Whulta:-
5-X1X2AX3ZG X4 T CG-3' (SEQ ID NO: 65)
wherein Z is 5-bromocytosine;
wherein X, is T, G, C or Z, wherein Z is 5-bromocytosine;
wherein X3 is T, G, A or U;
wherein X3 is T, A or C;
wherein X4 is T, Gor U; and
wherein the ISS is not 5’-TGAAZGTTCG-3’ (SEQ ID NO: 66), wherein Z is 5-

bromocytosine.

6. An immunomodulatory polynucleotide according to claim 5, wherein the ISS is
selected from the group consisting of TGAAZGUTCG, (SEQ ID NO: 83) TGACZGTTCG
(SEQ ID NO: 84), TGATZGGTCG (SEQ ID NO: 85), GTATZGGTCG (SEQ ID NO: 86),
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), wherein Z is 5-bromocytosine.

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.

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.

10. An immunomodulatory polynucleotide according to claim 9, wherein the TCG

sequence is adjacent to the 5' end of the ISS.
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_?2<4AM YB10%R& ()- YBI0YRE ()- YBIOYRE ()- YBI0YRE ()- YBLOYRE () -
U$1098E (wo QBRsdM YB10%8& ()- MO E 1Tg!'$ US109R& ()-  YSL1PeR&sb)sos2i
U$10%8& () - tX<4M OB10%8& ()- USL0%R& ()- USL0%R& ()- USL0%B& () -
U$L0%R& () - UBL0%R& ()- USL0%R& ()- "~>tX<4M U$10%&& ()- MO E 1Tg!'$
U$1008& () - USL0%8& ()- USL0%B& ()- "% +. 14_2<4M U$10%8& () -
UBL09RE ()- UBL0URE ()- UBLOYRE ()- UBL0%8& ()- YBL0%R& ()-

48 <?@7?<4MO E llerﬁin%&WUﬂéto pobARURStide accoPdﬁrig)fU&falfn)l'or %W&& ()-
@\N[:M!10%"-& ()- 10%" g) 10&10&10& VA8 10%&& ( % 109&&" (
%b109RSE' ( )wherem the immunomodula ory polynucleotide further comprlses a TCGA sequence

5 12. An immunomodulatory polynucleotide according to claim 1 or claim 5,
wherein the immunomodulatory pdlynucleotide 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.
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24. An immunomodulatory composition according to claim 22 further comprising

15 an antigen.

25. An immunomodulatory composition according to claim 24 further comprising a

pharmaceutically acceptable excipient.

20 26. An immunomodulatory polynucleotide/microcarrier (IMP/MC) complex,
comprising:
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 um 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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36. A method of increasing interferon-alpha (IFN-o) 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-« 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 §.
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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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