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Generally, allergic responses also involve Th2-type

i mmune responses. Allergic responses, including those
wo@tooalobs|argi ¢ ast hnma, are characterized by an er€T/¥S2003/041001
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6, 090, 791. See al so Manzel et al. (1999) Antisense
Nucl . Acid Drug Dev. 9:459-464; Verthelyi et al.

W@ 289058132 | nrunol . 166: 2372-2377; WO 01/ 15726pCTMIS2003/041001
01/12223; WD 01/22972; WO 01/22990; WO 01/35991; WO
01/51500; WD 01/54720; U.S. Patent Nos. 6,174,872,

20 238350 o388, & By s e Bl oson wo

00/D1155858710 D0/EB (31 BB 207611 Y0 WU GHOT003; WO @G/65‘§3§77§1d IV\@ Patent No.
01/ 68103: WD 01/68116: WD 01/68117: WO 01/ 68143;

6,090, /%3 1568 alspdylanzelret ph A1 998D Aniaerme dlval. Anid rued3503; 459\664 Verthelyi

et %zgg%ﬁﬁ%%@&d@%ﬁ?gnw{)?ﬁ% vg@@ 9@2222@%@1/22972 WO

01/:539995%3@1/35?942 WG %/5160(?&2891%954726 14859 l,Pl@&ﬁt NB?%éﬁ/h 872,

nucl eotl aes enera I NCl ude
614U A0A088. S B FALE ST oo e absa WO GH 1 P WO
01/49730; W@%sm W@bﬂ/%sﬁ -8vbh 95‘29'7%8%%’}76‘5@6361/%3078 WO

activity of theé ynucl’eot'i here remai nd 'a ne
01/603 ViR Oh(ﬁ&blld SO Ol /6B T BT, VB0 (768 1HBLWENOLEE B440 WO 01/72123; WO

R LA RS A e ——

WA 01074900 At 6y Phig ﬂ%sesgeg%sﬂsw@ws 1B8L Y,
DI SCLOSURE OF THE | NVENTI ON [ 0012] BIDb % 6,426,336, 6,429,199,

M es to i munonodul atory poI ynucl eotides (1 MP) and

mune re s
B 36 eBlnod TN BB N B BBRREe 556 segpagey rocteotides
ﬂanhmg&hsCG dfRA TSP diso apearas PiSta rold @ thoMeRih@Rod YIRS Vity of the
no gﬂgﬂ tory,. polynucleotides. In certain
oIS i ere AR foonesgidenifonero bimsmenomidolatory
POb%@HEBﬁ&% any of the i mmunonodul atory pol ynucl eoti des

descri bed herein. The conpositions may al so include,

[0Q1] Adkpatpits ,pawnmhmstﬁms,t andglublicaioae pitaifepeif xed Isresit
. or _any,of nunb ot her conponents, such as an
mcoﬁ%‘%r'f%ﬁé RY r'f%’fﬂ(iﬁ mﬁﬁ“ﬁﬂ&“ﬁ@p ect, the i mmunonodul atory
pol ynucl eoti de of the |nvent|on conprises (a) a

pal i ndrom ¢ sequence conpri Si ng at | east two CG
di nucl eot i des, whereLOSURE OF (ENGIONes are

| bas :

ISARF Bl o Bl S50 RS oo
modamngm)mmne i’@@ns;as intiadieiduals uskgkh@k pdlynibIRsEdds, pdi8carly humans.
] t he is positioned 0, 1, or 3 bases from

[‘{‘Hg O%er&?PEﬁt %ﬁ@Vﬁ%‘PWeN@G% inrsuBgrEOdYARiP® pelyveleotides. In certain

emb()a-%)’s R inwRBA ﬁ{cﬁﬁei E&gb&f@oné wl'gg}gco%e%ﬁsjg y of the

pal i ndfom c sequence
1mm|unmmnd1rt@tdw Iaﬂmlyzlqoutlgs’ﬂ.astrdmdl hetesin.0Thé btﬁnpcmtﬁmts Inidjr also include, for

esc din this ragraph r 5 W
e ﬁé'h/e YIESTADIO PRI ent Gjag ¥ Rh PRmPer qffgiter components,

sucha;@rahlaﬁagélpn t he pal i ndrom c sequence has a base
2£05|t|on of less than two-thirds Gs and Cs. In
IneorecrgPorbribe lmmh@orp@lulatdlrqulmwbqtiémﬁthh am/eaucbm&ﬁnprises (a)

a paﬁ@d}gﬁf’d sleh%}lcgfwl%ﬁr?santlg Gt lea ??wg eG éllquélgotﬁes Veherem tl?e CG
dinucleotides are separated by 0, 1, 2, 3, 4 or 5 bases and wherein the palindromic sequence is
at least 8 bases in length; and (b) a (TCG)y, wherein yis 1 or 2, wherein the 5° T of the (TCG)y

is positioned 0, 1, 2 or 3 bases from the 5’ end of the polynucleotide and wherein the (TCG)yis
separated from the 5 end of the palindromic sequence by 0, 1, or 2 bases. In some

immunomodulatory polynucleotides of the invention, whether described in this paragraph or
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[0015] In another aspect, the inmunonodul atory

pol ynucl eoti de of the invention conprises (a) a
w@adous8109Ti ¢ sequence conprising at | east two EA/US2003/041001

di nucl eoti des, wherein the CG dinucleotides are

separated by 0, 1, 2, 3, 4 or 5 bases and mhereln the

elsé%ﬁ{de'r@%tﬂiy a?%%%w NhE 51fhdr5an s%?lf dnc8 h?sagﬁfse comgo& §f less than

ence

twonthénde (s keCs. I s@rﬁe embedifnéals) t¥e @elﬁmmm@ degudaes hhd Hpad
ases f on1the 5' end of the

Con&ﬂsgﬁ‘?ﬁcqf&‘?a?eﬂ ‘tinAtf’n@l‘iF@vﬁer ein the palindronic
PO 1RG0 REr 55@2:01:' fhe |11’ﬂﬂﬁtﬁ ?IQ{OHP@%I@HQ of El%@l\yentmn comprises

sequence and " wherein a sequence
(a) ppalintzomic seheenCSconpusihg ot leake swo G dhﬁuclpnaidem,dvlmmnﬁ the CG

BT bt kg K0P 2 B B RBEY i squence

at 1680 bhseeh lehigth; Mnd Bl & TREGNBLVNME XHREE] ’
SEQ I D NO %)516 4 TICUN LA M Sﬁr@%é&éthes Tof
the {TC sggqucels_ppsmo;;ed 0,1,2 ad @sesr_ﬁ:om tlner 1epd(q>f the(olynuoleotide, and

ﬁlrtﬁﬁrc‘?@%gé e ﬂil@roélﬁ é %g'%nar 5o @L nfﬁlgi Prrﬂ?re% %{{5 ﬁé)y sequence

anddodren almsftlﬁmm‘cﬂ)ﬁ{equ&cé ey Y onk o@‘fthdd)@ dirkdfefol¥Eds of the
& ence is 0-3 bases fromthe 5 end of the
palig %Vﬁﬁé?oé‘ﬁ?‘fedtf (&and (b) a palindromc sequence at

t q
89103 PBECE 0 OBIMIEL LD A AR gy i
(2) %’)GN)(Z Cce(, q)XBEI[\Tv((KG)(ﬂ)GEXS é’qlﬂ@ﬁb@,,s(SEQ]HS OIGe 166paterdBI Sre nucleosides,

and 2 ar h.either 7] .In another
é adct tWe M??ohﬁa ’IPaT%PS/?ébT;()n 8¥écﬁﬂf‘&e— 5#20¢ Keand Xy’ are self-
ipliv@Atad-P fudl &38RI S Sand( -comp
cordpli d_rl_ja u l\iw §%?1XESQ Cér;ss)%f cony llmentar%a)ucl)eOSMZegEgd \%herem the
5 TNéthq@ myéﬁwemw@ 3 bases ﬁrom tHe§’ end of the Bolyguckectidé; and (b) a

pail g ety bt ot BTl i Emtpgoic SanSS chmprses

the firse (DEOSICMEE,’ XX ofihe (X2, G, X?I(CG%QJTEE(]I‘uBiﬁﬁ% AlrYsome embodiments,
Wg%eom d s X3 and X3' are self-conplinentary
Xi 288 FHOLRRARRdr ein the 5° T of the (TCENg))y

[6®EN &R GhothérSs ec% tﬂ@ﬂﬁ?&lﬁ&ﬂ?&ﬁﬁtlﬁ&a& 168 fiad Bfime Invention comprises

polynucleotld C sequence a

(a) ¥ MLTCGON q)b)}éé\é&XjCG)éﬁg;f (hGNQl’éfl G(OG)L)Q SHEQID I]NiDOIH9(} wherem N are

nucr(%%ﬁgfnce&%?g%') PS5y Lhg E>§ 1X2q%g§9)~(§&c%2é) ﬁl}daz—l -20, X; and

X, 6SEQf- ob@iﬂﬂﬁle?lﬂa?}) NEQEBARIE S8, anld X %{F@se@fMHﬁ%}{ta}y n\éﬁ@é‘sldes X5

%ﬂ) and X3 are each either A or
and @rauwﬂéﬁpmphm@ﬁarspm@leoatdes; arbwherain thé 5SXT of K@ (T@dmNm sequence

is 0= %:P%ae%gﬁn%@ ﬁr A o?l()i/ OFfJ ’6 b@ll’lg nOt $ &{) 1H§@m1? gqquence at least 10

bases Gmtﬁhgﬂle@heligla)the pahndgg{r)lég )s(%q)l(lzl)l(%e CCC(-]);(n n)?Ae,S ‘3}(1?? ﬁ)lg X1' (0G) p) Z
RSB RO )f%;o))(smel.l%m 21Q) af@aemxéa@méscwzxm@})p)z (SEQ
ID I\YO‘QI’;L)' ﬁaqg%ﬁ ss. I sgm% 2e81'bl)§TxQent§L v&fn %'—1 le, 2 Ofindt X3 e cah cither A or

T. IB@blﬂle cmbpﬂmmatst whyn pe@|aeeastdes,of X3, XELdlnXZQ, a@¢ €ither A or T.
%I =CO rrent ar 6 WD 2004/ 058179 PCT/ US2003/ 041001
iy mpunogiasulaiory pebmyrleatida efrthe invention comprises

(a) mnﬂ%krg%glngqgé éél?QRng( §CC§‘X @# sz X%?hmﬁi%{/ﬁ) NO:160) wherein
N arp um:lémdqge:s Oahd/ el gin-3, AR -150, 1Tordk, pt= Iﬁ)e)r(lT@@((NQ)o)r)Z and z=1-

20, ﬁ %’lﬂ%]cl e f(a)ceompgas %?aé ri’lgc eosu?es )'(2 eetrrl]cg Xy are se?f-comphmentary

—+

ynu
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pal i ndrom ¢ sequence at |east 12 bases in |ength
wherein the palindrom c sequence conprises the first
WO XXM X5CEX5" X4' X3' X2' XI') (SEQ I D NG 218) Pef/Us1063/041001
( XIX2X3X4X5CGX5" X4' X3' X2' X1' (COp)Z (SEQ ID
NO 219) sequences In sone enbodi nents, at |east thr ee

i 0019
nucf¥osiffs, % 4% alx‘éﬁlf% Botimels Sl oFes, g?zml}gpé B R of

coﬂﬁhmantmﬁﬁﬁalmld%@,rmf ARESS’ afé@elf-comphmentary nucleosides, and wherein the

5 Tt (TR b SRS G081 b sex o the 5yt o e E'Syé,?&%m@e and () a
pali m%roi'm@geq% nddat %)%%rlzj’oasgs in l%gtl}wﬂé eﬁi thé gllr%dromgi $eqlience comprises

erern and are I hen ary

the ﬁrw(mv@mmammoxz’me($H©®mo>m8)semence is 0-3

SRR Sede gﬁc@: - (9 ISV e, dfggméb’
em“fa%@*“"% oL Bl PR %”“P 5’85 SR eS. [ 0020)

[VL9% do aasheraspest,tthe Hhteunwmmm&amm&ymlckopdé yhthe lirls@htioke comprises

(a) %f'N;@ ??@W@@M%WQ( %% I N6 ) Hratein N st nucleosides, x

= owhsz&al 41 dxt:azeo nt&lzeps Iodﬁa, q)é' 0, }c R23and/z = 11 zﬂo vO'Herem §(§<and X, are
and

: 2,
selfgg@pk@eﬂ@n@n@@opﬂe@ @mé,wher_.lg_m the §° ﬁ @é ﬂ@dm qﬁp@quence is 0-3 bases
r%g‘%gg' crl g?nﬁle?ﬁlaag& otllcgae a@d &ﬁ(g po?lgrﬁﬁlg(lg é%gglgcgl at ‘ljler;itat%( IBa}ses in length

whezeip #id mﬁndxmmc S&Eﬂﬁﬁfb&fbnﬁinséﬁiis fird (0GS®X,10G) s h
We) | i ndrom c sequence conprises the first
G%]( ) uP‘PFL@S (XI CGCGXI ' (CG) p) z sequences.
[6(%? H m&dﬂh&'&gﬁé&? th ﬁﬁom&ﬂl?atb%%ﬁgf%%@é (?IF t}ée invention comprises

ynucl eoti de of the I nvention

po
(@) $'NMC@@@()W~IXW&GXZW(SM Im)@)(vﬂﬁﬂnhﬂﬁl are nucleosides, x
SN N T .

compﬁnﬁﬂtar%hc@d@&de%d wh&emehé sTPAPHNE ynééﬁ{l&% 463 bases from
X2 and X2' are self-conplinmentary nucl eosides,

the trad of thernebyrmoleptidy; ang éllz)(a'ﬂ@@(ldmyr)ly s@qug@ﬁéeastSS ba@s in length
whege%g gﬁpfagf?@o}ntfcesegﬁm&%qzo& Fg%e[he ? P%Y%h %@&Hﬂ anﬂ (b)

romc sequence eas

(X1 e, (C)Y, saqaknaeslr omi ¢ sequence conprises the first
(XI X2CE0GX2' X1' (CO) p) Z. ( SEQ

B oy aapab i té‘ﬁthme@de heinyentin comprises
(a) ?I}@((?@Gh\ldg} NhéEIMCd—XQ ][X(Pg é}fé @Wﬁ% : nV Rﬂfé}eln&\f}a?re

munonodilat’ory “pol ynut tion
nuclg@ncigspgeé)i% Vaj1-4,w=-2,-1,0,10r2,p=00r1,q=0, 1 or 2, and z= 1-20, X; and

X1’ ﬁ&s%—&g&%&@@aﬁ% C eiDél)éZ es; md@ée sﬂf CSJCG)llgzeigp(rgEq_cl@smes and

whemirrthe3; T- o% ‘[he,r Gy C@g\T @é ugnceHsOQ% Wiseslfrofl the 9 enll FHthe:
and z = X1 04/ 058179 PCT/ UsS2003/ 041001

polygpeeotitie; mde(bképahrecbmm seavange gt Ieast [Bdosésde denghipwherdindie

. l, d X3'
palifi iR SecsEBTR IR Ul FC0ERe e Bl the 5
(XQQCG(I(&X{ XCECEY),) (BE S HY NENLE))issqildndes afonid @B dditBerRs, X, and X,
f the 1pol ynucl eotide; and (b) a palindromc
are e@&h té i

[0022] In another aspect, the immunomodulatory polynucleotide of the invention comprises
() 5°-Nx(TCG(Ng))yNw(X1X2X3CGCGX3°Xy X’ (CG)p), (SEQ ID NO:164) wherein N are
nucleosides, x = 0-3,y=1-4, w=-3,-2,-1,0, 1 or 2, p=0o0r1,q=0,1o0r2,and z=1-20, X;
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| east 10 bases in length wherein the palindromc
sequence conprises the first (X1X2X3CGCGX3' X2' X1')

W@ SEQSDTNC 221) of the (Xi X2X3CGCGX3' X2' Xl ' ( COr@¥/US108E1001
ID NO 222) sequences. |In sonme enbodi nents, when p=1,

X1, X2, and X3 are each either Aor T. |In some
| JXRL : = S and X3 .
and XD UL SR EpiiaRcP Bl idch REdnd X0 a8 sl @ity Ticteosides,

e S BT SR,
conpr | a ' - ' )
Seq‘fe@%sl @?&@ﬁeié@)’“ Wﬁl\gg Eﬁ%f‘(’%ﬂ‘ﬁ PélYnHQE‘Pt&% k) a)%%n@ogl,ic gequence at

least 512 ; . . =. = 2,
oo g s gl ¥ ngfnd RS olpre s P
(K1 Kp$ i EISGH' X2) @R M2 N2l )sEthe(XeXpl-0GIEHE K, X, (CG),), (SEQ ID

oD} BRTLAEE 5 ADELRHA it 81 S Y n o

In sp@k ¥ABE RNt he@peD, @P)eadt tRAIJFNE! R 0d SEWETRRr AL or T.
| east 8 bases in Tength wherein thé palindromc

[QQ% 4 eeothenrpgpecs dbe inrmunomedul gtOGXIkRNRIcklid oY the fintehtion comprises

o S SRR PR R (0D ) AT Ui

nucleféidds, x =0-anpthet, vaspRa, 1 dri2ep: 0\vent § e, Proeei 4857 = 1-20, X; and
nmet hods of. nodul ati ng. an i mmune res?onse in an

X0 prrchelf mplimeptmp rideaniloadi #dsXa mraepliteomaplimentaty ingelapsides, and
whe2éin kI8 OB g’ﬁdf'?{l\g%))é, @Q&ﬁ@ﬂg&isgﬁ% g?sgs glJ;c])mt {16 5 DY LR HON

in an anmount nt “to nodu | nuné T esponse
polyinnclegtadey andh) wipdliadromticrsagnenedit et Hbasacmdestith gvheeeit e

.met hod f the i [ t]
palif i Sralieeiehptierhe Be de kP Kb DOEe i sor der
(CCASXTXHXKY ’Qﬂ}(‘@lGl)ll,f)z BSEGIDNG223) EHAR L CRRBAR B dfnents, X, and X,

all ergies, allergy-induced asthma, or atopic
are @pshwihertA ¢ T. i ndi vi dual s recei vi ng vacci nes such as

i ines , 0., Mvaccines.conprising an
OPRL IS RS R DR Bhao UPRaPO R S0l ot ppune
respassedn iaa ieliviewdl { @pe)risaig e{lﬁlﬁﬁi@télnﬁg% &n MRAKGHEHE S immunomodulatory
[ ndll Vi gﬁl s .wth cancer and individuals having an .
polynelgetidenidheinyeniion n py gowopny syftigient e modslateoan imrhene response in

- 2 i10 i . i i . .
s YR B 65| SRl o ASHARIA e agirange

practiced ovi stlvidualy incluéding dladse wefferiny hdm afdisider associated with a Th2-type
. 1.mrunonodul at Q/gfool nucl eqtide of the invention to _ . -
imig? IESPARTE 7 G eficy R RTES Pyt Bmag i atopic dermatti), individuals
IVIREHR T th Q6 Yh PRIHAYGAR RS feo ] i i

recei nvention incr easeg?el I%N-_y in tgﬁ%’Ozilc%gl%?/F%ﬁgﬁq.ﬁll%%glﬁrg?emwpe’a
mycpbpcigiigl prifopaspadumor hssotinted wpitepe) pr proptiglactietdvontss, dfidividuals

sl | rf eron-al ph FN-a) in an individual,
wﬂhg%%%e?i%é(? ﬁlgh‘}é rﬁ?sn}ilasvtug ?Ihlél?%?ﬁogé ‘#lé??tg?'ve amount of an

[0028] roamthier adpRty thedhydioh §edvide méthddieofiny il AftetRron-gamma
sai d indjividual. Admnistration of an 8 WD 2004/ 058179

(IFNeg TP s o g e 1 eoprisingradnnistiingro effegibleymuzingof arde i n
i BRGREAARER Ry Y BR BAo LS SRR b o o
immphebeREoRIoNaS] ofid Pl Hdt iR TR iR¥enfiBA Sacreases IFN-y in the
individual.

[0026] In another aspect, the invention provides methods of increasing interferon-alpha
(IFN-0) in an individual, comprising administering an effective amount of an

immunomodulatory polynucleotide of the invention to said individual. Administration of an
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synptons of an infectious disease, conprising
adm ni stering an effective anount of an
w0 pomsossTodiul at ory pol ynucl eoti de of the invent POIUSMOZOM1001
i ndi vi dual having an infectious disease.
Admi ni stration of an inmmunonodul atory pol ynucl eoti de

] C with the invention tes one .
iy ARG 8 b Balip Bl SnOEE s e Bafeires Tn-ot i the
indéiddaher aspect, the invention provides nethods of

anel iorating one or nore synptons of an |gE-rel ated

1808 Jaspnothetepedtsiha gp\@amrnp@mes mytheds of fmelidreténgonsuomrtmore

L I RO I e———

11nmimr8m{(%lat01&@)ﬂwﬂhslbbt&iel dmh@fnvétﬂldlﬂﬁléﬁ iR GidL AN Mg an infectious
pol yngml eot i de | n accordance with the invention
dlse&ﬁfm MpaYsEatign of ap g prosydittenspadynuckretifle m sceprdpees with the
Qﬁﬁﬂr {es to
v Kits aﬂ%ﬁ% aé%g]%lg]or y&?e Wﬁ%hgpg%#ﬁg Sus d?%? ds of the
[0028] 1hiaootherT: dspedt; the imfentidrepiomides tnedmdg efi@nélidryting one or more

oo B TS S i egores
mlrﬁlﬁfofrﬂt@lﬁla&&f lpHE%ubl@&iJeL{fftth@fﬁ%ﬁtﬁfn tH3f 1n(ﬁ‘t/1d{1£131avm an ngE fmlated

i mmunonodul at ory pol ynucl eotide 1 n 1 nmunono
disqaderi ddinyipistration GRMERNDEGCRIARIELE@X pPOITnTEIROtiRAMLMEBdance with the

lis. a a of IFN-a

invertid dinslibfiss a5 ot PRthiRE oplere el Shhts t o

[0012%] iThg: 1d€£31ﬁ8n GirtHep telateld follefsepriefdradts for%ﬁ@yin@ o¥Ehe nethods of the

7, 113 and 172. [0Q031] Fig. 2 contains graphs

mV?iléJﬁPc e Sitare the rlrlwentm gengeally\somprise primmueemedulatiypolynucleotide

MIRES g@ hav
of di sc oﬁe:?g n‘n':gJ nomno Igg& t&wﬁ d%e’[ &%géllsmgﬁge fhisffuctions for use
of ﬂnfeﬂrrhnnis)nflcmulatmmdmlwhclﬂgtldamumﬁqdneﬁrmdﬁﬁﬁSn bfan individual.

i ndi vidual s, particularly humans, using these

i mrunonodul at ory pol ynucl eotides. The conpositions of

the invention gRmprHESCRIPTIDNBRATRE HRARINGS

pol ynucl eoti de as descri bed herein. The

[0639) Aegrd da b @raphydepiptihg thecinemini d’éEFN}fx riroduced (/;eg;mi)drbm human

i.pcl ude a alln romc sequ t | east bases in
PBYIES i 5ot B PR AP TS oL ok BB RS A RNGS: gd. 113 and 172.

0034 ] [P0 3t confisiter hg NRUGIEI9EE H&ivaty sBfnulR& b

[5' ] dgof t he polﬁ)[g/lﬁuc olt%de 8{1 l%ﬁa\}le%ou dﬁgﬂ)S

that i mrunonodul at ory polynucleotldes of the invention

effici entIyMgﬁ%él . . uman

cells, in a“varre hat

[00B21 VoEDeie SR dred thnﬂ@ms&ilatagsp&g%xd%nuayﬁmth&ﬁo@s%r
effectively stinmulate cytokine 2004/ 058179

modu¢sting e sespPORSes it lﬁéwmalﬁg parjigelarly hwmens, asisaghess uch
1mnﬂ1ﬁo{n§hhl§t ‘?ﬂgolgg%l&%de nflhé A: ghp%'%lt#)'hg gf'ﬁlte'u%%g 1?12?)%@1”3% an

SO O serve I MMJNono
mnmmblylndclla‘emy paﬂgnu@éotltdh as depeabéd reina Mhe éhfr®@bing@hlyitory

st i mul cel I fer . W have observed
polypgld Fraton S PR Py R0 Hifeisb et dcheses in ength
whléﬂ"@)n'tdﬂf{sea{ltléﬁﬂolﬁec(tJG‘ﬂﬂhﬁldB{l@é 55&10 d W R1AOGRIF & 'tr‘fn&?e{gl)ltlae LPor near the

undergo maturati on. have 0 observed that t
5 ek efstbp pelyotcledive. of the

[0033] We have found that immunomodulatory polynucleotides of the invention efficiently

By

modulate immune cells, including human cells, in a variety of ways. We have observed that

immunomodulatory polynucleotides of the invention can effectively stimulate cytokine,

9



i mmunonodul at ory pol ynucl eoti des of the invention can
result in retardation of plasmacytoid dendritic cel
wW@p@possEirs in culture. [0034] The invention al BOT/US2003/041001
provides nmet hods for nodul ati ng an i mmune response in
i ndi vi dual by administering an innunonndulatory
1ncl@8 H¥Q§el ﬁﬁfeh%?egf sutcH% hﬂy %(n d%ﬂNt I’%lte[ﬁg ndi le]S}L_{O]% ﬁgm human

rovi are Kits COHDFISIh

cellls NVeiave ﬁlso'ﬂbﬁerkéd ﬁlafﬁﬂﬁnuﬁd#ﬁddﬁﬁd%@%%uél%ohd&t&%1h9é'i§10n can
for adm njstering an i nmunonodul atory pol ynucl eotid

offesivelR iR PR tomspliferpRundidaYs ebscoivdithildomaiof St
m@&e}% ni g ug‘g‘g?g%@fl%[}%%@ g’lrfgl%ﬁ,ﬁléegl?éb %{?ﬁ‘éat%%gg%ytmd dendritic cells to

undiergmenzithmnonvi We letvlatyp, obsdtl@SthaDihb @reseis@ dfReine dF 81,
] conve onal echni ques of nol ecul ar biolo
lmf%lm%fr i‘)’é‘ﬁﬁ'ﬁ il of derinyeten pan regpls irb@?aéd%s@p of plasmacytoid

denﬁﬁﬁécéﬂ éﬂogﬂ%mlﬁ'c m stry and i nmunol ogy, which are
hin the skil the art. Such techniques are

[@&?ﬁi] aiheauivengibh ylsb rprdnhéesl mé¢tbodstfur modslatite asimivohesponke in an

B-rir e e i w—
indivMudl. HeRdbhles pI%Qlded aﬂeglgfk)oo is ﬁ’i%l th&Rlibs SRt lﬁ{\%nﬁgﬁ | The kits may

Freshney, 1987) ; of Experi nental
rtherrrampriog| ylstre@lqms fwdnmms@@g alimuikwmenbdulewsy jolyGetmtide of the

i R 583 B 1 G5Bl e e s

Mol ecul ar Bi ol ogy (F.M Ausubel et al., eds., 1987);

GerlPtR Tedhg ZE%@I ynmerase Chain Reaction, (Miullis et al.,
eds. % Current Protocols in |Inmunology (J.E.

[@HS] gﬂl’é g@a{cu@é of th@PPesentlit®ehkion mﬁ € 9ﬁ§§saé‘th5|@&n§étm&ﬁ|6ated

(D ,  Stockton Press NY, 1994): Bi oconj ugate
Conmlﬁmlq@sé@(qgee of moleeplanbiokngy, (lreuldmgm@aatehmntnccéms]ues)

m1cﬂ9a9o% %??ﬁj b&%ﬁr gj%ﬁgér 13@%1&? N‘n%l C(ﬁgg}élvﬂggﬁc’ arg déﬁnn the skill of the art.

Suckachhiguedire ¥iblaived faBsingesketa8@&8afuch 88 0883 Cloning: A Laboratory
Definitions used herein, the singular form

Manugi, seoogndrer lt%%ldsﬂlmg@okueh el-Ud89; Qligpaucle@fdép%@éss (M.J. Gait, ed.,
19842 A%%al ' d‘bgl‘ @zﬁ’?ﬁg %@9 6(810 g%&ﬁ)x mdgoc?k o?‘%xpér%:z)ental Immunology

i'ncl udes one or
(D. Mn‘ﬂ@m&: Qﬂ@eﬁhlcljlwtihreds Dl; Gdtd&@ roeyfersécpok yoridbemlige Celn@ M. Miller

d d d
& 1\% B pe ol G dutiop in fg}g%m;ar Hilogr X Ausehstret oL, eds.,
198WCR( SERNAyAEYs 8 CHBI R et fAH) @ﬁqllﬁl\%aﬂ de?lBN'f@%) etk otocols in

b&onucl eoti des and ol i gonuc¢l eosid
Imnwo £ G- 1ol pUZ2 608/ tmaxdlﬂzedmnwnmmﬂand@oakﬂ@r Bald, ed.,

stocHf AL OGOURES. 40 SRR DBl L LRI, o pgacemic
Presk) 19@5) and Mahddmf@nmaa@'@n&zsmm?mg@m WSk AR ert, and N.A.
neral Iy, through

of nucl eosi des joi ne
Sta“g"ﬁ %%Eéﬁ?lélé?l@r VGH Vagags sapllsshaly %JTLﬂQPNat e |inkages,
sughaasiophosphor ot hi oate esters may al so be used in
ol | gonucl eoti des. A nucl eoside consists of a purl ne

[%03’?? %s gecfl@(r ﬁythgléﬂ'%}\[%? fc.( Cy‘E gg“aﬁgrz{n&a&h 1nélg L{:%/Breﬁerences
unlesy indiznted atliereisth Eoeafampbg S e’ biowe édlides ans bhgtiibre IMye

[60%9 rs]%gclede 1n%er81angeably herein, the terms “polynucleotide” and “oligonucleotide”
include single-stranded DNA (ssDNA), double-stranded DNA (dsDNA), single-stranded RNA
(ssRNA) and double-stranded RNA (dsRNA), modified oligonucleotides and oligonucleosides
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units (or bases) in DNA are call ed deoxyadenosi ne,
deoxyguanosi ne, deoxythym di ne, and deoxycytidine. A
wocekestirTde i s a phosphate ester of a nucl eosi BPET/US2003/041001
[0038] The term "i nmmunonodul atory pol ynucl eoti de" or
"I MP" as used herein refers to a polynucleotide that
' : £l butes.to a.nmeasurabl e | ne
or B AL ERPMIAbEGR rEARHESsh BFgentieured,or the
oligonuleotfdeanp Lestaidibofe e ahd EirdulariBemERS PONESSuclddGhsIGe polymers

bu% are not limted to, antigen-specific antibody _
of yelsasides igted sesaprally ohrayish phosbpdisster idtagon lthonghralternate linkages,

sucfAOBREbARotRwd LIBEARLAMAMER ] ANDASHENARS. Nhubfoble consists of

a purjeyhdemitted(®,) oa gdalﬁitn;e((}i)i drelerif@tﬁfet&habd)fyr ﬁf pﬁ?ni&ﬁé (thymine (T),

o RBRIENSE P 450" T Hrso s P orspBiorThe four nucoosid
. | i i " ei . q.

e e DA ol A blcythymiine, o

deokygytidowsu pprudsitide ied pleaspbate kstenofanmutidositieon i s

i il ~qual itat] alteration. in veral | .
D e B B S, S o
pol@hSRofdStat éffectUHdR Chbh@Buik tda WEAHRMID Hhihahd fé@?orég as measured in

_ imune response that is imunonodul ated according to
vitre,Hs vip aaeiet e vivenExamples obmeasubable inymuiy fesuis¢sonelnds bat are not

- ol . asS_0ppos . a . .
timije{ Y e KB spdeFEC oD B Gior SRR e nptstion or expansion
of Iymyphargted popalatishdiaichds BB ¢dllspCDHATIUREpBY St ODBAIF lymphocytes, B
oS t ot oxi C gggghocyt es) responses, while Th2-type
ympRecyissud the Bkeeisternhly. the (W sgauencesypraferentially 2¢ftusten Thi-type
respblde, t ype i mmune responses are nornally characterized

by "del ayed-type hypersensitivity" reactions to an
[6039] géa teramBimpamontvdubiairgt betnatuldting dniiooheriredondet\é8 used herein
e Sk b o R R AL oo ions
prinddeil Pa qaAlitRGIeldi08 iTBY oPdral iRRuAS RREHRE SfthoWbt guantitative changes
-Th2-type responses as well. Thl -type inmune Tesponses
maylgo efsHemAIonPngkienwith immunpmadylpton r A irntiuparasponse that is

S o I Gl CIls) and l.ow | evel s “
L ML R —
type’”ésipnms espaiise, gedpposdd tp ad THa e athndetedpod e I'TH1EMBE Sesponses are

.of ant |,Hodg Pr oduction, including IgE production, an ]
typicllyespusidered sellulammamecytenr(squctiomiic lisnpherytegigesponses, while

i - i Q -0ki u |.L.-

TSR RN AR 66 TARARP 0L ISR D N s
are janpeHy characteyzed dyrdelaged-ped hypersémsitivityd palctionsad an antigen, and can

be g5 Ga s shanist! R PhiSiingfese) el i aaseocisied gtokines such s
IFNBE GeNIeE 110, (1718l NN BME et ELRLED1inBudE 06 ARG ToYe dlsociated

e nmethods of the invention as conpar

withaigetype respontsee at welht Th-0@4Ginniine résponses Ate gengeitignsdokiated with

refers t egi.on or posjition in a polynucleotide or.
the %Pﬁfh_&‘ﬁﬁ of &%P{O&& lﬁmpgaﬁ&m@éﬁﬂfﬁ bogiexd prhgnsiagpigduefion of
antif@y! ThoRypintriiheSBERONBE 8 b6 Bty A€o Rted with hi her leyels of antibody

ol i gonucleotide. The term "3" end"” refers to % e §
produglien, fsduding tefeorpdugtioncirediseate. of o0 Oridinal RA Tt oductidh, ds well as

) > . [ eqi on position.in a L

cxpeSHL A ELFES) A RnL R, B PO Bl o Bpormodgtion i
acco&mﬁor b6 ®ith tRGin0en iV AAES FeeferiRbd B FHRABmMPR] ¥HetAN IndBN-y and/or

11



ol i gonucl eotide. The term"5" end"” refers to the 5

term nus of the pol ynucl eotide. [0042] A region,
WQorowioss179 or sequence which is "adjacent” to apOr/bg1003/041001

sequence directly abuts that region, portion, or

sequence. For exanple, an additional polynucleotide

IF é§%§§&%$ dpérg%s%ég Ff@ %ﬁg%t{%g%g%iﬁgéﬁr@%eg r1]n iacscordance with the
methBBLGOHD SRl 35 coRRadedUs OISR e Hriesihlent. abut st hat

region. [0043] The term "palindrom c sequence" or
[0840]i Htrtome “3 'y edenerally oefarsria @lregion acpabitimguenoéynuckatide or

olggu@Ror 1 Ao ZREF from P ragion e posiin i Hegdgofmucteotide o
olighecleafiRb e @érnf ‘B BhaMOreFdre to/Mib SO Rerirlug o f Bﬁ%y%lﬁfﬁueéﬁde.

Such sequences may be single-stranded or may form
1804M 781621@% il ceeaerally refewsdo erregiany of pasitidndh agiolyuolsptide or
: S Ltions. FEor exanple .
olsEhAEIEES (oABEE) SO 0BOI 0T oo QR Bttt o
oligouudleitizleadihd terrftie BEE” tefervviy 1B 5t hempak bﬂﬂfe%ﬁucleotide.
ﬁﬁ %gce,is 8 bases in length, such as AB CBA .
[ ‘% ﬁe&‘%hipert’é’éqﬂeﬁ%‘ée%y’ 1B ardiagept’o BBetherreneence directly

abu%hé’ct}e@blicbo_rtg&ﬂ bRkddRetN FBR E&Ml@,%%dﬁﬁ%g@&%m%égﬁde sequence

pol ynucl eot1 de may ‘contai n one ‘or nore

(e.gs @difed tenystrotideyghisinth asljeeentr to rractiquixm ppetionrdan intunomodulatory
sequepce.portions.. Alternatively, a polynucleotide

POI%%‘g%gﬁ eedlﬁ%f}t)yﬁguté fRatFREISP: pal i ndr omi c. Ina
[0643] Muelteat *Eitindoblic BRfuNdNIR “PifrdrRad BREOR nucleic acid sequence
sequence portions, the palindromc sequence portions

thatiggn Byertedispedt: he-eABC I WEB’ A whetrethp hhdendr@nicand A, B and B’, C

P ' not .ov a ' each other.
ond CORRE Py £ Eh bR SR it o6 R Rt oSy sioh peauances may
be sitplebtranded MPman brandaibld-gendad SrudnirBk&tnaySie hairpin loop structures
conjugatE,Jlnkages i nclude coval ent and/or
undgromegpafibaps.| Fofexamele, poemed perri “ard hpseanlindrome” mefarsdo 2
i t;  d ' i fi |
T L v R e L
AB@RDY gd#d.’ c dnpalindionde sgppheciasy bppat ef apolynucleotide which also

congipy SR P e SRR N o Blonl TReE pin gpa more palindromic

sequRAES paridnd AR RRTor atthle AMPBANREbARSHIGKE g&'tio&! e%ltematively, a
antigens can be those found in nature or can be

polysyelepleda sequonse mgebs estitelaplindfamicadimi polynneleotiste witt ore than one

. t el . le capabhle of eliciting a,B .
oot 4 3 P E R SRR Bl k! e it cach ot
or thentaligéomic sdqueide paRidERnh3Oth o @SPORBIEcsPthdri ¢ for the
éﬁ%igﬁp. Haptens are included within the scope of 12
[94A4D doa resme porjugty] (9ot oorepien in whishiag P and ancgatigen are
Fled d Lot t ] i
ik, S AL SRR 00 s
[4046h Too firmg anegeniinidansia silrsance genisaecopheed hed bound specifically by

cantai nin antigeni c determ nants. Snpll nol ecul es.
an _défé’é_bygéf il ﬂ’%ﬁ?%fﬁcs%taf-@ AN can Brelide perfiles gyoteins,
glycapkbte@@jp@ly_sﬁeﬁirﬁfe@%mplmak&ﬂl%ragés, é( gspéﬁgﬁg%igfsé lipids and

invention include peptides, |Iplds
phospheligidg dogions sheeqfland ptrobinpticiss) therpof. yRremtigersdas bs tindse found in

t . i n, Henophi. i nfl u . ' .,
R TN T -
moldcaieasapalile ofeliditafy AB Gl WATCR11 2WhgHh-AREEE réPoAdt. Preferably, antigens

,,|nnun%genic agent such ] .
elicit an antibody response specific for the antigen. Haptens are included within the scope of
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as antigen, nonspecifically enhances or potentiates an
i mmune response to the agent in the recipient host
W@ p@a/ossaposure to the m xture. [0047] The ter nPCT/US2003/041001
"peptide" are pol ypeptides that are of sufficient
| engt h and conp03|t|on to effect a blologlca

antrlget%_ Q[Sl?ap V\% é?@grt%dlc-? glgaxtvﬁeégnq 46 | on gt i nﬂgmwlogemc by itself

but 'Eynandméd Mnmﬁﬁt%eﬁﬁpﬁhdﬂ&ﬁnﬁ@@te@ﬁvﬂh&ﬁﬁh@ﬂé géﬁﬂ: Rléelkontaining
residues in length. The term "peptide" further
antigerie defeaninges £ S@éﬂ mﬁlwleéémygle@mwb&ptmzqddn order to be rendered

anti 9%9 i1 Ceg%ffﬂ%igs tigenst Cﬁﬂri]é;l(l)lje &‘P no{lﬁ+l i %Ll(eig B%O}}des, lipids (e.g., sterols,

fatty hmésp Ianxﬂ ph@ﬁphﬁ)lllmds)gj)glysmsgﬂaaiﬂbwmch fae thdsatisedin Hemophilus influenza
l.i i lgn and et hyl ation. [0048] "Antigenic
Vac‘ﬁ’é fos ShAn Ly ¢rps tﬁ't‘}Fl fied native peptides,

Aﬂ? h@dﬁlﬁfaﬁ@f%fefjsel%’a sub& Jﬁé}p Ly RhAHEEDS : eag‘iﬁaﬂﬂﬁxogenic agent such

ein"extracts, attenuated or I'nactiva VI'T USES,
as an@gdnsnonspemﬁcalblr@amncsnsr paentiatesgnEntsuefregpoate to the agent in the
cecil g o ant i n| C e§e| de" or "antigen
§8 VEEEW?EEMPO§ESB 6‘ ans all or a portion of a

[0®47Y MRRté “p@!ﬁh@éﬁ &Y Bbl@pépild@ﬁﬁlapére'@%@fﬁ%&ht E:ﬁ?ﬁh%nd composition to
propertles for exanple, an " i genic

effepic Biplogicabiespaise; ‘opgrbaniibedy)progdpetinri Qrepyt@ma agimity whethar or not the
pept‘?ﬂg 1@ 9 h@éﬂeﬂ Efggfé?ﬁ% Qh{’}?e%mfiﬂ Yo Gt lleast\é\dlé(ez}n%ﬁé /atxra rgs13ues in length. The

e sequen

nm‘tpépﬁdeﬁf’aﬁlrthér 1ﬁ61uﬂd§1ﬁn6diﬁld@ Elmﬁmo abidsqivheshbt & ot natdrally or non-
i genic property inds specifically to an

namafﬁfy FEHE Sachrm@é} CaP%Tb?éB‘PIB@]}l& frmeblimited tpe Phasphgrylation,
glycﬁﬁ’yl Bt fgcgﬁétlondﬁgid‘fﬁﬁ& Whl%{hglag})ﬁ a chenical noiety

l'Ttafe ermt or enhances delivery
[Qﬁ48}1 hAmtgun@pqdmlbsit @nyncpiwdlwpunﬁedmatld@pds;mdas pmthetm{i@tldes

[.or wiih [espec! t to particular tim
recofifapt P68 Bt de PR R ity HBR Ao Respley s, cells, micro-
orga‘ﬂlslnﬁublafr@grﬁéhté OTHAR r‘pé}ﬁﬁfé@ N3 -“ah @2 pePlide dr! %@géﬁ polypeptide”
response to_antigen® means an inmune respons
accogdinalyaneaps afl i g pettian of adolypeptide whicheakibon omf or more antigenic

O e e -
antigni dsart aningfacideeqpénes SroaNAMBS 1, Geetiter BtbnBids bl cs, ha portion of

Upon Iater exp re . to the antlgen recogni zed by t
the segpence AndgrE RO NEH IR 14 1eduane WiiEh GRITbYHen sptigenic property (i,

blnd§§*é&ﬁ&ﬂ§t§)§§9§ﬁudd§ Oggqs(geﬂgm granul ation of these

, 1I'nNc I ng, ut not 11 te to hi st am ne
[M04DE As'Glelivery |n$01e|cmdié’r<m‘ ‘dddveayl &Iehl clt iscechetried lﬂoht&y i shsfacilitates,

pe%%,rlﬂ%g%b%@r 18 x?er%r §f T%g ?féffat% ;@? 04/ ai%‘gotq Rpsticular site

and/8f ®itR aepbitito E%&@l@f tidigy. 0 aelmw vaatike %y%fr n§a§m%t Q&dlh&%auy

met hods of the invention. Further, it IS undérstood
stimylate goipeperedtesioase.t he met hods of the invention

’ I
38 41 55y B BB SR B Gncns

characrtaaztearw the gasmaem&iﬂeagn@mle bd/6r &pRhIshedHfic [0l théls resultant
usgg herein, the term™allergen" neans an antigen or
effecih fgyisvell-kaewn By ihe prtelel hindsd gE repepiary gn masscollsind, basophils.

Upofé\’igdbj&gbé(?l.)élﬁé%/ogﬁhgg ?%én?&% g?u B %g?ﬁ‘eslg ﬁ% é%lo%ggs—]ﬁ&k% tRe IgE on
the radst eeltpemddasaphils catsadg, defgfanulaﬁsh afitlese Mlsl ineludingabutadelimited, to

. fl.are . . .
histamine release. It is understood and intended that the terms “allergic response to antigen”,
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test or any method known in the art. A nolecule is
said to be an allergen even if only a small subset of
W@ ain1o88139 exhi bit an allergic (e.g., |gE) i nmuPE€T/US2003/041001
response upon exposure to the nolecule. A nunber of
i sol ated al |l ergens are knomn in the art. These
<.l nclude,, but. are not dto r.ovj.ded
allglgS g st oRe s pre et P onsalORE R ZAlSE e othe of the
meth@cflsedf&hé ﬁ’lVEﬂ’[fbnp 'REe@SS it vhfestastid Btdnaéd @At B methods of the
i ncreasing doses of an allergen to which the subject
invépdion @@M@h@@ttb@t aseeglally wpprpprigs denpirewenypn af e pligspic response as
osles ,.used f i.tizat. op are known in the art,
well QR S R B ERT AL P RIIRN05E) Solaryngol . 1.
[b05 1) A ABed Bdieln] theldmn “HIOREID mARS b Gifti SRARE lahfigenic portion of a
i mmunot herapy" refers to any form of inmunot herapy
molgpilepsugllyapiptein, amlpp]g @lpplﬁrqlg a&gqg&rgﬁgglsgﬁpon exposure to a subject.
Typ"i’%tll'ygﬁeﬁu%fe%g iscaglg{ggp ?)Uth Qggﬁ gss%glg ??d? %srtaﬁg% %g%ﬁ‘e wh@al and flare
testionahyiohethod bubdbwh $n thetard. IA‘r‘rrtoﬂ!ﬂ:uteas salé $(ebs il hliexgérneven 1f only a small

t herapy. [005%4] The term" rocarrier” refers to a
subget of F‘@ﬂﬁ’ é{%‘%gﬂﬁ%bgfqr% fe-Git 14Eh TEIUNG SEPARICAIIOR exXpRsiis to the
mol%@lﬁe Wi HRAST RoBitediRfgeh €83 KhBRA né‘ﬁﬁgﬁ't 115}%86 28l but are not

0O gm preferably |ess than about
llmm(bibeﬁlabﬂgmv@sémﬁdﬂeé@@mn 10 m preferabl y | ess than

BN i esensieb Pl P BEFaR s i iy gfnereasing

dos& ofl @fletddfo dahlthd subjact Bﬁsﬁde@ﬁcﬁi@ﬁé{teﬂ @éﬁlti\)ﬂ@n E&Bﬁfﬂes of allergen
500 nm Mcrocarriers include solid phase particles

doseq jesgd oy deprpsitizetiesaedpawa i therrih bese Ersatmpleereraedlen(1998)
0mﬁ5%@#ﬁuﬁglggy%QﬁL ]hﬁmnkgﬁtlc pol yners or synthetic
o) oug

mer s m crocarriers formed from agar ose
[0053] r Bssigbn-peeifictiganaeheramy rbfers toahy death of ingxwlodsiesby which

fromthe definition of mcrocarrier hereln as well as

nvefy feAntisgh 415198 JreeetPRecKIoRRRtatiaR afle Hymune response. In the
alleM}pd’oﬁfé%f %hﬁ%e?l—gﬁéﬁlﬂésf%rﬂdﬁ&ﬂé?a @ﬁél@(ﬂits B Y?g&'lﬂﬁtéﬁqx RBensitization
bi’'odegr adabr e or nonbi odegra Nonbi odegradabl e

therspy.i d phase n1crocarr|ers are forned fron1po|yners or

[ﬁ@{%ﬁ %@%ﬁgﬁﬁtﬁ%&h n on gxﬁlr ﬁ]ﬁkpbqlog}pgéﬁ ion |Wh10h is insoluble in

wat&ioHdi WiieBas agdiiehoﬁéssﬁﬁitryﬁdohf e51e.1200} YOU @@y l%ﬁﬁably less than about
silica, ceramc, polyacrylanlde gol d,

50-6fy dmomnpfqsahtly ass thaeabpiatnl,0 landprﬁéra’oér@gsw‘énan @b@m@, 2.5,20r 1.5 pm.

PR P <R STy 5 S BB iR G4 Lo fham about 1

pm %@e@%ﬂ}l 1858th49 abat/5 U@%ﬁp NI ers HRBidAaHd fhds€ ipgrtlcles such as

oly(lactic acid), poly(glycolic acid) and copolyners
Partldi@rfenﬂf)d @omémwnmwble(r@ugally pobyr{ngrohomest ynthetapblyasrs or

ALy A ALy L RS0 o

ma}O'ﬁe wmehded 6r @&hﬂ)ad e ethe e fhioh 3P mi DY ek Dgteihs well as other
conditions. Mcrocarriers nmay also be liquid phase

biodegraglable gpateripls knqyyniinghe aid) Migigesrriers fpoassite the ingfenfrigvention may be

b1o<£égfgal'eﬂé‘l§ é’g Bb@&%&ré@?er oﬁdn%%%%%raﬁ%ﬂl? ?()pl?f aﬁé ﬁi%rgcarners are formed

from @plyxmm oranlher\tmtezmisuwhrch ane ﬁdsmetbdﬁﬂtt Argiéot, noﬁrdegfaﬁalble tuder

d oil-in-water or water-in-ojl
margghe @1@%10 %a%em gnah;ag pPkysiyrns ePRly OB YIERS: iSHica, ceramic,

polyabRiI&REYgold, latex, hydroxyapatite, dextran, and ferromagnetic and paramagnetic

materials. Biodegradable solid phase microcarriers may be formed from polymers which are
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I ncorporate a bi odegradable oil, a nunber of which are
known in the art, including squal ene and vegetable

w@Rdog/058Tr ocarriers are typically spherical iPCEOS®03/041001
but mcrocarriers which deviate from speherical shape
are al so acceptable (e.g., ellipsoidal, rod-shaped,

acefiybc el B D MIPER DL POt BERGHor oci
(e. gVyoBf(orthnedss fadus 0319 iRy lidchenst, 8, | QedhbxapRofFS hdecane
"nonbi odegr adabl e", as used herein, refers to a )
(DEF @y Wkermoldpnhigirides); sich 88 polytaghudrideshof sshasiearidensier mammalian
iy . . cal g . o7 A
o) BRIl B O ke SETALHLANS (PRl b, s
lipogoihes] égoad €inrhinestimil asgscdngsi Sx s ahich Yoeaftiablé Somplesss dilcholesterol,
average polyner length) after a 72 hour jncubatign_at

phogpholipid and AdiryentaaiiyR sg@nm}]mfl@ggg}tiggn,rﬁr@mp}gtﬁ ©r gicslles found in
e i "_ '_ | &% 4 i i s 0O . .
o P ey O SAIRERS, Blodcpraliblk RodBghaARIocbfricrs ypically
incarpomict 4 bindd¢gr@rbkral, hynundendtwhich ard lawowingn tlonst, decleding squalene
bi o radab if i.t is degraded (i.e.,. loses at |east .
and SRRt O B e GBILplY sitsr il s> CokemigpocR Tz which
devi@dHromnpeikMchidhapd ard b1s6 B Ol o, NUIFFRRIRE rdshdfRE5AL.). Due to
The "size" of a mcrocarier is generally the "désign
theig inselublgrnaityre éwidle tespedt éo whterhmicrpearriprs |aessfiléerable dropy watepand water-
ize may be a directly measured
‘%m%?ﬁ@ﬁ§ﬁ%ﬁ§§@ﬁ@§ as average or maxi mum di anmeter, or
[0035] bEhedeiner ionbRdePydatie’l, gl iged Hereds Saf¢rsstd @mirfocarrier which is not
filtratiqon,K screening assay. Direct measurenent of
degraded ot srefedpndsy permal magypalianiphysiglogicabicangitiony. Generally, a
micﬁ%?@%idgl%a%roﬁtilo%{%%kﬁie FitGoP t;l%%&yed%. eS fb@ﬁﬂegsgthan 5% of its
el ectron m croscopy , 1h co rison wt
massar bvearhgspaymkmiengthpafice adk2 Hoyr inefibatoneae 370Cdn normal human serum.

8 e e LS RGeSt wer
nor@@NShefiageh pRyskBogtalRosdiBbed G&leRBlyl § niB8e4HFENB _bisidered
. show the microcarriers are + about “5-10% of the stated
biodagrasiableribiis deggided (lohdpsrstaé teasit % of Hapas yavbrage polymer length)
j A 1£.11ght.scattering or obscuration
aﬂe? ggz Hg%ﬁlglgu bb%{f)? é?%?t(gfnyl?&rﬁaéﬁ%%g} e si ze may be
[0837 rTheretde’ byf £ inidro@lriepis gaeaBN Y dasiBRYiSe” é intended size of the
m crocarrier is less than a stated size if at | east
particpey shyteq Wy thgamanugachen gxize Ry be girgethsmeastrrd digasion, such as
i . _ 5 . ) . oartiel o
ok pRipeimn dishad e e BRI AU BR i) &/ Fitfation
scresning@ksagt Meresulnbaneenidank bEmscroasriampese thpialla cadiedtoat by
filter” inlgﬂh%g retai ned 15 WD 2004/ 058179 .
MICEEIRIS BERFE? 04481 IICTRRGPY O SETPBIESECHOP FATOPHRRYHSFMDY i
confaribdtewith Bhifidies bZ Raovh SLEbOGAIElceitS a lnBb@RletdrN AR Rinor variations
. stated size if at |east abcdut 97% of the mcrocarrier
in spantieduingghemasviatingas byocasssui@erntigny erd ¢onsideredfto bhef a stated
s A e Sk SR by Y SRERO froment
Sizeléharacp@isticsS@bg 8o bé Hétermiabd bR endngt Sbhedatidting okQbBbration
screen filter. [0058] As above di scussion indicates,
techniquss-eAliematslya myprpearger Sz may hdeterpinedbyrfilirabionseicaing assays. A
. i . . variat i “
ik B 41 GOEL e3 OR QLIPS B LTINS, AFyop s
typeltileer (ise. refilterdn edidhytetaied phrtichs atesimheatgade ofwhefilter, such as

referringto%sre and/ or size range . i )
polycarbonate of polyethersulfone filters, as opposed to a “depth filter” in which retained
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and reference to a size or size range w thout

reference to "about" does not nean that the size
W@r@4os5813¢ ze range is exact. [0059] The term PCT/US2003/041001

" mTunom)duI atory poI ynucl eoti de/ m crocarrier conpl ex"

or II\/P/I\/C con‘pl ex" refers to a conplex of an

partx';ﬂggf%cggqgg r%]#p fﬂ%tﬂ Eig%m%g%g@%%{lgﬁ?r ! tlge],n a stated size if

at 1cASbEAVES efih)é vhicré@dier Platicleo¥@lefatned bl RkaRES-tVPRYEIRS of the stated
medi at ed by any non-coval ent bondi ng force, including

sizeb\Fhhg; ait tqastcﬂbput 9% mecrra@atmcm of Alonitd 0 (et tecabouts t Guuing) size pass
bondi dr ogen and/ or van der Waal s
throygl p 4 3%1% € spigen flﬁ S @Falmﬁﬂoby(ﬁoﬂ%mécmeﬂ fliges, the
l;
18458 kb 7o SRARKRN i, RAUANAR WA IR Ehks(ehs Smpicrocarrier
impli¢itlglindhatiea Iappnosunatv emieélbnaarei appuchmagomwifding statad sizs and/or size

o S R o 5 B R e e

and k&FERh 8o So or sSRARAgAMHINTRY %fe&ﬁ&etﬁt“ﬁb&ﬂﬂ A6t nleBPhbt the size
An "effective amount™ or a "sufficient anount" of a

and/@uﬁi@mélﬂ@iaﬁthat amount  sufficient to effect

de clinica “«
r esif’[;h mma %ﬁla{o?i Ho].tyﬁ??leoq de@mlc o%%laqne{ omin énar IMP/MC
comipfean réfoe t6 @rd:bﬁ‘l)plexl of antin@finbinotislatoey pelyaiidtidd and 8 nlib@carrier.
context of _—admi njstering a conposition that nopdul ates
The gamipapgiteol tie somplex mraydecsvalgntinsraareyalently jaked. Ngp-covalent

i TR Sy 0, LGP 95 SR SR

interaotlen, adnio (eledrostanperoadingphydregémbunde am&‘sxp'mnsier Oidads atieakctions. In

when ti i s._.adm ni st ered al one. ect ive
the SREREHYPGHRR Sihers tRIMRes s Hogally Yoy drophobic Toids (e
cholRétBioN bvhRhilP Naked tBARAMA e term " co- adm ni stration”

as used herein refers to the adm nistration of at

[‘I)(b?&itAn fmdgvmwlf a3 erertebudie tsuple asavdart, fhd isameferablyl @memingal, more
d at e mune. res Pt ef er abl
pref% og§’ Gam mal £ on?srl(rel flude, btu1(:) arg. ﬁgrltngtﬁ%t Umans, prl}ﬁates farm animals,

spomdﬂmw1§td<ﬁhts@nd@étsat | east two different substances.
‘£0063 ~Stimulation” of a response or parameter
[945d1 dene cTisriies amongt aordy ‘srificien AvioRg oh asubstasp éribat spount
S‘Ifﬂ%géél@ﬁifg&t 2 s cfscﬂ( sﬁid r%%'t%c%ddrg%?ggéal ?&uit%@ s such, an
“effélﬁ?ﬂ?b U&b@ﬁ@’/d&p&xﬁiﬁ Jipon éxponteat invelans itanbéing amﬂ&d imthelventext of

[ espons ich can arise fromeliciting and/
R LD on RSPONTEes & FPupe ysponde i foapdrpipistespd antigen,
an effe&Wethdift OF a&ﬁﬁxhuﬂdfﬂﬁlu(a’i&?'i‘m%u@-gbﬁae anldBAlger3 an amount

i ncrease in the amount or | ével cyt oki ne or cell
sufﬁcg.q@éto @hwle Isuchsa mndulatwrmts commcethd dlc 1nimunea>@amp5@obtamed when
the enh ance » {% ﬁro [ écl on nduce

TERY 5 8?% SR Lot 8?188‘81 ¢t ﬁaS‘PHEWSE i} &4C or more
adm&ugtkat@ﬁsl L 6 and/or TNF-a, fromthe stinulated B cell.

[ 00641_1.1 "I gE associ ated disorder” is a physiol ogical

o

W&@m@ﬁgﬁ% @p gq;qdzl@gem refers b the adgynistration of at least
two Qleftalk %gbgtgg %ﬁﬁln%ntl fgl 3@{ matg b ngl%une response.
a I'S

per si stent Ssocl a orders
Preferably, co- admlnlstratlon refers to 31multaneous administration of at least two different

ﬁ

substances.
[0063] ““Stimulation” of a response or parameter includes eliciting and/or enhancing that

response or parameter. For example, “stimulation” of an immune response, such as Thl

16



include, but are not Iimted to, allergy and allergic
reactions, food allergies, allergy-related disorders

w@ degossibed bel ow), asthma, rhinitis, atopic PCT/US2003/041001
dermatitis, conjunctivitis, urticaria, shock,
Hynmenoptera sting allergies, and drug all ergies, and

S r L. ncd udes .r.el at
res E@?ﬁ bft Fl a?ﬁ] or%géag)?ﬂ} ?}8%—%3 aﬁ g er san B CﬁPFf}CmP% glcf/ﬂr
enhsnement s thspanse.s Sanildrye f‘ﬁmﬁﬂﬁiﬁnf’lo@ a cyRRtfRlorABll type (such as CTLs)
"allergy-rel ated di sorder” neans a disorder resulting
meqs ghRdiEse i eramnagnt gifevel af Fﬁgé]ﬁm§ peesl type. geeu (fetimuelation”
C
R3S PBLL 08 SR ARG oA oot agornerencd

proéuctionlof cytbkmﬁs 3lhitleasgy ~6 eddAseINBliog ﬁfoﬁﬁfhe@ﬁﬁlh[&ed’@ logIn

hi am ne released into the circul ati on causes
IQQ@@&M a‘tg’ﬁ&%S%?sat%thorégr”ﬂmP@ésscé@glp@lme@bpn iwthjchoik charheterized, in
pr BRI 2 Mokl JESH % IS 558, B SRR oo

includl¢, hut 4re natEmdtediteg dllﬁ‘gj/ and sll@xipecdcanns dod&/zﬂferglbé? allergy-related
occur Jocally, with 't

t
SRR Lo Uk SEab L o o e
Hyr[ze@z@ﬁz@}a JioRy dIRESEs, hd éﬂ’ugqﬂl%l%?e%ean Vﬁ‘a?as‘ft%‘?ﬁfe@t%n%' The term also

refers to a disease which has a rus as
incladgsgpletsid ananifestatiomadiipise disofders. rGénedillye Efeim sudle Hisol@lers is antigen-
Spe(gﬁgatltls B, hepatitis C, influenza, acquired
nnunodef|0|ency syndrome (AIDS), and herpes zoster.
[omqszﬁn ‘%letg;'elféldw &kdrderamncbansa WRbIdeHRABHBE $th the Fl&s of an
“"treatnment” is an approach for obtalning
anﬁ%%h%wplécgg’ﬂ é‘FHIHJ@§ reseensee Surh effedtnedniblnde, but aneat limited to,
nt e .
DB St 0Kk PARBENES s oh Bt QAT G470 G Srr during which
hist4rnime reldased ;mta theenitcatation causes vayelil ffoatds aellafs ifdtased permeability of

tho G ey TR TR ant Mived o Salnroapirom the Girefathns chriaphylaxis can
occ&rs%/c@ﬂﬁldaﬂﬁ with %Cﬁsﬁcm%cﬁ%?e%% e ?éjléﬂée@ by é/‘@n{lge B&E}% and it can

di Sease gro gression, anelioration or pa
OCCWH@CHHB’S@FI ¢hesreagtion Tigpitbdrie aispeaiintaf gdt éisdveror pagani al  or

[‘MF%EITEN: e IV|£§ dlggatgeg’ctﬁgg%% o{rﬁngﬁd etfﬁjt%t@lfﬁwa%whjgg has a virus as its
etiologitpageed Hx@n‘@l@@%(f fvﬁﬁll cﬁé&fah’és\{ﬁ'éludlef hég)@ iti§ BCRIpAtiREC, influenza, acquired

treatrent. [0068] "Palliating” i sease or di sor der
immypedrficiqrgy synfeoms (AHS)ammd) karpesreetst-r abl e cl i ni cal

[(ﬂﬁ'?] hes 5 63?121? d & WAk, "ilhedal’? & sg - ?iolﬁ an gpproach for

| essene I me course O

obtammg/\mheﬁclal mhahfﬁdults;mchmlﬁf@dlﬁﬁicaﬂ @esﬁl/@i Fdr hbd%@s $MBis
dISO der speci,ally in the 17 WD 2004/ 0581
W%@E deed < PHCélrfﬁﬁfé éralase, buteage pat lmtq:d to, alleviation or

ameh'(BiQﬁdSﬁ;bP&ﬂ: MBS EpRKls! inlﬁgﬂlsﬁ}n%{%f%ﬁ{ent ot | S&lﬂllg?g (i.e., not

occur upon nodulation 0 e | nmune response agail
worsgping) statepd d{sshse, Prevertimg, sprrad bof diseasn, dtdmsorsidwing of disease

proe R Bhciofa S8 o lHBRPLEe B e 3 dhispn by hethr partil or

total}] edREher JBiestabladr anBedtabis!f FireitBiRhtt@n REL |nllé"b§1$r@10n ing survival as
reigonse or disorder may be admnistered in one %r

compaseetoLFREFPS Syratviabi eiot I[GG@JB@B tyatotcatt i body titer”, or

" . , [ d’ an. . -
P TR NS AT e s e
manif¢seatimnooafis disbrder gi v ¢ive RO btaleQlY lessened and/or time course of the

progression is slowed or lengthened, as compared to not treating the disorder. Especially in the
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nmeasured at a tinme point after adm nistration of

i mmunonodul at ory pol ynucl eotide and antigen. [0070] A
wO TikosmEs3oci at ed anti body” is an anti body whoseCT/US2003/041001

production and/or increase is associated with a Thi

i mmune response. For exanple, 1g&2a is a Thi

-associ ated a use.. k
alcieR SaRE b LS Remat o harerried St g8k BAREHR wailySeur wpon
moduflioR®f tﬂﬁﬁﬁrﬁfn% ¥epbnef ag@itlt & alBgeR(HU F’(irtﬁéﬂ paﬂﬁ@ﬁcﬁﬁdoes not
For exanple, in human, neasurenent of a Thl -

necessa iy becues 8y admimigtajion of bae doReabut OfER SOFUEHERAN ministption of 2
0071 Th t
s G0 B, 35 b BBl S JRP BB BA RO e

admafiSiefeld ah 66k wlhbre&deﬂrm&e response. For exanpl e,
I is a Th2-associated antibody in. .nouse, 8”
[w%%@gxe@naboqymt@r i PR @maughot %&gﬁ)ﬂx ipfeligited” by an
1mm-rg§rgré1%§ﬁlcﬁ>'r%§‘l9 @%dgkgg eﬁ%ﬁef@@ﬁw 0?5 gRi aflfibody
meagias at etimetpomft aﬁeerdﬁnmaﬁstnm Qﬁmnhlmnmotlula;orjz pu]lydudmtiﬁel and
measur enent of 1g& and/or 1gG4. [0072] To "suppress”
antigg- " nhi bit" a function or activity, such as cytokine
[60709 YCET10Nasso @R BREHOAR® RHACANHBBdy Whoddi prbEIEBR and/or increase is
rel ease, I1s to reduce the function or activity whe
assonctam;ch\mé]d a Tho imtrivee véspenssarrer @gmplc,ulgﬁga @)@Bplt-aﬁsgela@d antibody in

condition or r of intere t
motg" P o B AREhior. Dshlt Ehtof .31 AlgfE dnffSbey can e
meaSRFRRAI 4l 0AR of THRE ithR@AtB&Ii TR Qﬁﬁﬁpﬂle,aﬁl(lﬁlman measurement of a Thl-
pol ynucl eoti de and anti gen which sup r esses hi stam ne
assqeiteshansibpdyierued entpil sreashrpaentaf dg@b anotkgar ed to, for

[@;ﬂm ﬁ%&é&&ﬁ'&a@ gnﬁbedd%seaﬂ mua;@dwha W@}B&&% ah@BBincrease is

an I exa osi'tion co
assdcmm\@hhdﬂﬂlaﬁmﬁmnp odsyomsel @m extendeadgGhtis g&h2- as\dmcrahed antibody in

suppresses ant.i bod roducti on reduc ext en
movsgy BPEbBPotn b WLl oBolfgarEanerh O B 2S5 CAIboty can be
mea@fﬁfeﬁﬁ:ht fﬂﬁ{e% rﬂo%’ §lch BlibsdNkd, Wléxﬂﬁﬁl@ Ui, ﬁﬁﬁdu@&ﬂent of a Th2-

A "serumprotein' is a protein that is
assquanterbdritipodpcndd entail neasgemantoff (g2 e@é{ erfgGde mammal s,

A Bt BB S R Sy T Bt ion,

antljﬁgd}g?;blﬂdudtﬁﬁ SreisthmBRTBlchst, 30 rétide tHeSus@WAIr @8tivityewhen compared
used in their inclusive sense; that is, EU|vaIent to

to oftteewise s#me Fongitindis seePh i 4 ©8diEoR 08 BFEMEeR §T HbeRt: @wlternatively, as
P / f
contpareto 294 ﬁlérocg)ﬁﬁ]@%l}sﬁér K o aoct%?xg)%uo@&ggﬁhhggﬂs 0

e’ i nven nventl on provi
imnunsHvdniacity ablynyclpaiderind laatgéntielick kiyRsgssésistamihd ratehsegreduces

mrune, responses in individ t
histERUSEIRESS 2 GRPPRSH for S ROUTTAE BRCRSp Iy ReA Peiagn cloe. As

anofHeP BEmt 5 aaco B8R thRAPrifhg biBnRfndMb&ulatory polynucleotide and antigen
I munonodul at 6ry pol ynucl eoti des) or in conjunction

whivh sdppagsststeatibodnprodnasnl redusey extgarangd/or fayels ofgntibody as compared to,

ti.d bed .b d/
for BE ety s SBRBRArPegR Ry =ofRen fhogn i on
[0893] &0 R BrcRBin® ERHORERE tHablsHoYm PP} fouHe it dkisd@masdisease-free

phar maceutical ly
mammals, particularly disease-free bovines. The most prevalent serum protein is serum

albumin.
[0074] As used herein, the term “comprising” and its cognates are used in their inclusive

sense; that is, equivalent to the term “including” and its corresponding cognates.
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accept abl e exci pient. Pharmaceutically acceptable

exci pients, including buffers, are well known in the
w@ea04/0F8am ngt on: The Science and Practice of PPEr/mazmg3/041001

20th edition, Mack Publishing (2000). [0076] Upon

adm ni stration, conpositions conprising an antigen, an

i mmunonodul at ory pol ynucl eoti de of the invention, and

optionally an adjuvant can |ead to a potentiation of a

Coﬁﬁmﬁ@a 025%9};%9”1;09, the antigen and thus, can result in

nmune response conpared to that whi ch
(DEFt i i R YRS S BOaP B et ety (¥ for modutating

imnunel ragpensdsih 1rﬁi‘iﬁd1ﬁlﬂ§ d?d)rﬁp(ésﬁ?tﬁ’oﬂs%f 1 ihvédtoRbRiprise an
enmul si ops water-in oil emrulsions, alum (al um num

lml%%ofr?ﬂupaitqrps @Qkyﬁﬁée%m alener(epaFembinaion <i>fft®/|0un‘|nmge but
mmﬁﬁfomdd'uﬁ‘t&r?? %ﬁ}lclg )tc%rnq an uﬁét&nhqpl’th Qnooltye{) ét%.?ljynomoﬁg‘latory agent,

and pol yl acti yCOSI S
suclnelj aipeptids, al am1gem Cdeskr:fﬁzed belovgradd@etn hddiiibed aﬂ;@vadVF@%mposﬁmns of
the DETC%?(TM gRI bi ) , sagual ene g]f(t ures (SAF-1 mur any|

PR D SUBITST HmmpRempdy tqw%lbfaml@crt} nd ehprmggpitically

acc%itﬁﬂ?@é)@ﬁlbl@ﬁls aPhHi%?&@&%ﬁP%%&)talbleoc%x@ r@mﬂ& dé% anitf&s are well

rivatives, nonionic b copo
knowgiin the, arg Wedmengtor oRhenSBrsa bud Prqcz‘zpo by Bl Z20ecdition, Mack

and i munostinul ati ng conpl exes (1 SCOVs)
Pubﬂﬁﬁﬁggﬁjpﬁose descri bed by Takahashi et al. (1990)

[0G76] Ui oB4dinBriistr 4168, cABpddRidns @38mpriiRg Bn BARRH, Afiny @fﬂ%ﬁodulatory

and ot hers described herein. For veterlnary use
polynyeleplidsnidhe Bryertions pnd erfinely pmadiniandican lead togpetentiation of 2

t | et d
L T N Y T
compalybd hxethat)wbldheeblﬂm tionod behipdsiteinedingstisfrer th@ﬁ‘VIPlaﬁH laBigen alone.

cat | ons exa In addition to an | MP,
Adj% (%LF Q)Viz&l fuﬁéngp H\?ﬁﬁile afﬁax}oté]r@gp t@,(mbm-‘géter emulsions,
watéh 'oﬂ@hﬁsﬁbﬁ al@fxf‘(%ﬁmﬁﬁ&rﬁ gﬁs)cfflg&E)ﬁgﬁh&Fmic?éﬁa%&% 11%1ud1ng but not

atients, [elshmanicidal drugs suc
limi d%d}olsesltyr@m sliared) pcﬂmphdSph&zhnmmdqmlﬁaﬁatel’mmygycomdes Other

. cteri al u uch as isoniazid, rifa
suit Y o ORGP 51 F e RGeS & MBS P HRIOD. squalene
mixt?f%sﬁggg ;Tl)) %gfd?fgﬁ ;pE}')tZ&tk nf%lg%%/%%%\ge ,fgglco%tagt@hﬁm cell wall
prepp:@qxp%ggm@pmzspb@yl lipid 0% Shycadic deﬁdlenbﬁd/ebgeromd’m;c block copolymer
i pn he nventlo ncl ude NPS and
sort R S R R o BN, By o deffvacives, and

1mmumﬂlmﬂditﬁfg€d@ﬁqﬂ¢}@s fA8E€UMs 8(s|u01€ as th§§b @L&MedWy ”F'cﬁ(aﬁé‘sh?et al. (1990)
nmune system and/or is derived fromt

Nanﬁrﬁsﬁ%y%@ﬁ éﬁ')walr%q hmd—,b@sed@gi]um@ﬁs apg mheaﬁescrdqed herein. For

veteﬁa&? gkgﬁﬂ %ggnt i %H(%]i oggalg’luﬁ&%é@ %%P as} ne]lg%mcl crqm(pﬂgents of Freund's
wﬁuwamdmnhcmnphkﬁmﬁemgmnﬂaalMmﬂmwaaiant|bodles) such as

escri bed bel ow. . | muponodul at ory
["E}gﬁjﬁﬂ% ohe eniiqrmay be pombiagd &’ath@éh%theﬁam?ﬁefop parsievlar
indidaB¥@NtER Bxarhfle, 1&1%&&’@19{{%1?‘1{1 i B! YonkfIsiions LERL clg&entlon may also

cont ai ns at east one pa rom sequence

com}mﬁe.aﬁufmﬁ@qaldfugtsuﬂem(ﬂﬂ(ﬁomﬁe ﬁorlmalhmmti&ntspmwﬁiaﬁicﬁgﬂ drugs

The .1 MP. al so cont ai ns at

[ nucl t i.de.
such%g L: Qi%ndén ﬂ]algll rdgshmanlams patients, anti-mycobacterial drugs

such as 1son1a21d, rlfampln and/or ethambutol for tuberculosis patients, or allergen

-

desensitization reagents for atopic (allergy) patients.
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sequence at or near the 5 end of the pol ynucl eotide

(i.e., 5-TCG. In sone instances, the palindromc
waeguesses and the 5 -TCG are separated by 0, 1POr/US2003/041001

bases in the IMP. In sone instances the palindromc

sequence includes all or part of the 5 -TCG [0080]

[ art nd t hei
8 LSRR GBI B oS TGl mes
furthercioamptrise vas oromsrearidiivhal ibfmindehdrdPRUNE agREIPRS 8n aééh@ Khich acts
secretion, antibody production, RK cel

K
via gﬁlﬁvﬁeégse}erg aggdior 1sfﬁqgl|vp<i Epmt the gnnmmne gystem) including, but not limited
to, cgfté/ﬂifi% %gﬁﬁ/%l?[? g%(?gr?ﬂbgﬁwg. ( ?g%%l%{éf@%%%gg%@%gé&igsz g)zzludw%ose used

in théacmap@toontekt @lg., dntid@dm) antBaldica)l seth & thodelR9&)Ibed Bkioknan

et al. (1997); Sato et al. (1996); Pisetsky (1996a);

Shi mada et al. (1986) Jpn. J. Cancer Res. 77:808-816;

Cowder etdai 19 6% | nanaunol . 156: 4570- 4575;

d et al. (1997a); WO
495 and WO 00/ 61151, Accordingly, these and

11031 rerchbtnse v (pepssen ey ety

f:aﬁﬁf k [t frad
con gny cﬁ%?)% i egitlég%eﬂ%l%ncle al(splgg):l’l]é I)T)Egts ISMD 8%%ses i1 length
Con@rfmligatdmsy oxg @@tchnucld:d’m&ia TBe Hdﬁakwontmmat msur dh,e m @inucleotide

er abl r han. 20 or bas airs in
seq eg;n'eg?thor ne?rotggg ggf he polyige e§)t1§ H¥e 2 pép gomg gnstagces, the
palibdi8ei & $ca@ehdehall the% LTCGRRPEPhrated Hyd, Nr@%a‘é%%ﬁ&h@ﬁﬂp In some

herein, ‘any and all paraneters aré i'ndependent|
instanspstheaglin omiesegipics inglfdeg all-op pasg of ﬂmﬁ PECG.

e ar.dl e val.ues . ) .
(OBF RS TRl o HoRERH o B MRty S ' hiRagfly lentified using
stanflf¥0@84ayb whidhniadienl aeii s tspect SO thd/MnERAPFdsp@ie Buch as cytoklne
Qal i ndronmi ¢ sequence at_|east 8 bases in | engt h whi

secrpi, ARHROGHPTO@AEPR.LVE celbaeiivistion.db eelbiprslifarpténe Trael pc@feranon
See CE QUW@9W2§§§9 W6 0sPRPAY. Wg’({r@z)s ﬁ%@a of Jieg obY) Rarui 374:546-

bases, and
549p76@nmnoweadi aD,(19P,2a) Rallay etal. [§5%%9; Klimmmi bical 5(198Te Sab et hie (1996);

e UL Gt L e B BRSNS o pdemgg . 1599

J. Jnaﬁz%e NGS: 455018084 RéRsh étra@"(wm Bipr&ad: of (1t9‘99a) WO 98/55495 and
pal i ndrom ¢ sequence b f bases.

y O,
WOLRKI AP e Aceqrdimebctiisn and @tbcn niéhgcﬂs Qahé)e(u'ﬁéiﬁ)qadsrﬁq'yﬁasiand/or
one of the at least two CG
con@ er@d&u Ilt%'I e "pal i ndrom ¢ sequence of (a). In
[0118&]3 The P da BB LS anyt REgtEGrahitddWied£10 badeSordast Bﬁ preferably greater
by

%Ilndroggc sequence are separated from each tﬁ
thanjl > bgsgsyor hapspaiss, mpre weleeablneigatst than @0ibasesier base, pairs in length.

[mg} ggg I&g’cgﬁ %@%Q}Nﬁime"ra* St %%%%&%ﬁgg tlgéé,nvglgﬁ ﬁe%gec? EQD% gnéulae
descubﬁdab@ellm mry afd dlbl%amdatans ard mdelidndérdgr $eledtedN FoLeSampl8, if x=0-2, y
% ‘f h qﬁ al i ?@ nlc sequence has a base
may 8%‘%?8?‘% GhY §¢ ei}?‘é?ﬁ ShahthsYalues P ¥ (on gy gther velgctable parameter
in a fd2R8/). | n some enbodi ments, an | MP conprises a) a
pal i ndrom ¢ sequence at Ieast 8 bases in |length which
[0083k i sesmegmbasiments, oo VB dinmrises o) a p:ﬂmdmﬂmrsequehee Geast 8 bases

in leg{;[ﬂ g@ll%oéongqgnso ggagt ﬁ)%‘(ﬁgégﬁ 16{0%4%@, W%Qfgg Eg%dmzcleotld]és are

sepapfsi frorarach Stherby 0, 1, 2, 3, 4 or 5 bases, and b) a (TCG)y sequence positioned 0, 1,
2, or 3 bases from the 5’ end of the polynucleotide, where y is 1 or 2, and where the 3’ end of
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2, or 3 bases fromthe 5 end of the polynucleotide,
where y is 1 or 2, where the palindrom c sequence

wo p@uass39 al | or part of the (TCOy sequence, PCTUSIIES/@41001
a CG dinucleotide of the (TCGy sequence of (b) nmay
count for one of t he CG di nucl eoti des of the

-nd ne
e B 1SR B Grofe 2 el ahdiopis sty 0 1 or2
base€ JeBRe edibedmemd, atcsl dfrﬁl@l@bﬁ(%:(ﬁ thé {"'FEGp%eduenée of (b? m Ng count for
bases. [0085] Accordlngly, in some enbodi nents,

onerpfjihe gripast % GGybarientidenin thepalindeemielsaquence of (a). In some
em'?%cﬁllﬁégtg—ct:% H@ &X&M’ c‘tfgelggge% (pﬁcﬁ%mw( %cgﬂrl\!c_ose%grg ed fram each other

are nuc eos

by 1,13 0104 babedrin20mpIMPs@If tHe indertiod; whetBér dscrifed if tis pardhaph or
rein X1 and X1' are self-conplinmentary and wherein
elS%mVﬂ?r%m the grplicpfion, Homaligyopnis sequercsehas § bas@easapastionragess than

twokfiGdo o M ©F. Fﬂ1 éﬁ@lﬂﬁﬁﬂ&ﬁln%ﬂtrs ol pgl};gﬁ ﬂlmeqHéch ﬁa% fhb%sie

conprises a palindromc sequehce ases
congrogitoe rof greatee tlrantome- thmllAmjmmrﬂ“s sequence corrprl ses at

(P 1385 Binbppinests, BB comPHEtF GAUASPYs sfehecl fasst § bases
in 1&4¥80 WhicKkophidsRe1hittib C(G(Hfﬁ@gl%oﬁ&@ Rhers $IEBCEnudidtides are

sone enbodi nents, the (TCE Ng))y Sequence is

sepayaisd fepmeerchrogar i), pa2,|3nd|ooﬁ1basmaqldéﬁcae(mﬁ)9seqﬁeme 1:2)s1t10ned 0,1,
L b NS o i T .

seqespiee ieidiesl hienp&t oMAEITOSY, selfﬂeﬂcé BdWIREe ACY difucleotide of the
C%(8086] In sorre enbodi nment s, I'MP conprises the
(TR peseRRg of So)umay eaun( fridng @f ﬁm QG diswgleetidesof the palindromic

seqﬁ@h@@ %&?@Gﬁ%&%&wgﬁ%ﬁ%%é %Egoklgesl\lq tﬁe5 gxahndromlc

seq15énc§' CEACHHT GGAGGICEAREGTIAT by IE8ot Dbbées61); 21 WO
/058 79, PCT/ US2003/ 041001 5 - TCGGT CGACGTCGACCGAT T
6@%@1}%0 %%)m somge ¢ B cezepmprisg@ seqyence of the

fonﬁ@aSga-N (':T C@%@TT SE&Bf gﬁ?\%@ NO 155) wherein N are nucleosides
w1t}5x MWE@AC@' QXF‘E 08EQJ @OL\DDﬂZ,%n,d z = 1-20, wherein X; and

Xy’ 3re #@%@gﬁ%@%@%&lﬁ% gEgolf glemgcﬁﬁq))y sequence is 0-3 bases from

the 5’ en'ﬂ EELECERELHEIG RSN gﬁgrggr F%nk%ék%?ahndromlc sequence 8 bases
in lﬂslgthr@@%&@m@@m&@@wsmu@mmps aiflo@8 pie pfithe

(Xléeﬁ? (@@?ﬁ(z gécﬂ%@&e@ 128 B Ry W= -'Tp{ﬂe:s}e bEseSTHHE %G&q))y sequence is
the NXXII' ﬁ@bNﬁ)s) ymaﬂxm);@@lum’cexun 66 pBodigkts|, eNECG(Ny)),

el [ nucl eo I des
sequencg is se;?arate from t e palliJ Aromlsc sequence by 0, 1 or 2 bases. In other

embodiments, the palindromic sequence includes all or part of the (TCG(Ng))y sequence. In
some embodiments, when p=0, X is either A or T.

[0086] In some embodiments, the IMP comprises the following sequences (palindromic
sequences underlined):

5’-TCGTCGACGTCGAGATGATAT (SEQ ID NO:35);

5’-TCGTCGACGTCGACGAGATAT (SEQ ID NO:60);

5-TCGACGTCGACGTCGACGTAT (SEQ ID NO:61);
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wth x =0-3, yv=1-4, w=-3, -2, -1, 0, 1 or 2, p=0

or 1, g =0, 1or 2, and z = 1-20, wherein X1 and
wX1004/037and X2', and X3 and X3' are sel f-conpPCTERL088/§41001

and wherein the 5 T of the (TCE Nq))y sequence is 0-3

bases fromthe 5 end of the polynucleotide. The I M

f Eﬁéiﬁéﬁ@m?ﬁ?@@&ﬁ ﬁﬂf@ﬁfef Ssggﬁiﬁcie”
i@ﬁé—%@é@?@é@‘ﬁﬁ%&% O QOI b No 224)

QE the 3" base of the
(T 2 RQ ]%Iﬂemé) Xl of the first
(X1X2X3CGX3 X2 X1' (GCGC%{EE NO 224) sequence. In
an 1 MGR NQ114: | second to

Iast) and the ultinmate e., last) 3' bases of the
WW N2 19

especti vel the first I X2X3CGX3' X2' X1' (CQ) p)

E%MQMQM@EWWW Z.3, the
antepenultumte third to last), the penultimte
(i.%: TC@”E@@@M&AQQIQ@AQQE(&BQ A 121); e. | ast)
3' bases of the TCG(Nq))y sequence are the 5 X1, X2,
and’X&;GFre ($E@ ID NO:122);
(Xi X2X3CGX3' X2' X1' (CG) p) (SEQ I D NO 224) sequence. In
s onB- K 6dCREKIGCGERGGCBCEQAW Y IBQ SediRenies);i s
separated fromthe palindrom c sequence by 0, 1 or 2
basBslCEATAEICC AT GRGGT, (SEEIlpNIO: #)oni ¢ sequence
includes all or part of the (TCG Ng))y sequence. In
[0V IesirodembodisientshanIMBImayxbmpie a aeheXS off the 6aatula: 5°-

N R, P TR A g ot

wit2R64)- 9581 79, RCIHJSZQ@% ,044003= d&q8§]= 4,1 &9T8nd z = 1-20, wherein X,

enbodi nents, the |'MP conprises the fol 'ow n§ sequencés

and Coal Xxrddote ,Candggqmé Ao sressenohiphisntary and wherein the 5° T of the

(TCRIN R IR R T gﬁ?ﬂﬁﬂeﬁgg&b PERs0 é@mleoude The IMP further

conﬁ)nsél's@}i'm Uk B\ Gase§ Ech li)o e&’?e'i;)nherem the palindromic
- TCGT CGAATCGATTCGACAGT SEQ | D 26) ;
q@lqgtﬁ ast one

Seq@ncm
(X1%z}§3_|_ CGT%W@%&V?%% % R@ _,éggan IMP with w = -1, the 3’ base
of th (TTCENANCETaIOBACAS PGXT o(fﬁEQﬁfstzX@o}Xg TOABI[CEY) (SEQ ID
NO?Q@E sregﬂ%%g i,if'e §1t fvip %vqthlv'\\f/P -ga’l.){le pen trlrln%’% (?e Sge ggg %oelast) and the
ultlrha% Tf@(lh@t) 3 YBMEXIPRXBrAGERKS), Xk cdre Ql@ @k %?Qréspectlvely, of

wherein N are nucl eosides wt
the ﬁtsq(Xl\ﬁz sCGX372X% XY ICGR) (SEQID NO: @%)@eqmen:cﬁ: Ip an IMP iyﬂrhrw =-3, the

oot G 88 DKW BBt K p i i Bt e
lastygh @a@asrofme(TEG(qu; dghalc(e'ﬁﬁ&‘ﬂl ) XY, X?QH&DQere*sﬁeché‘i?f of the first

polynucleotlde

es
CRPERER Tampit o (SERAP Ve Esastupee it eornoobhedsicns, te
(TCb?Ngsyrbe&’ﬁence is separated from the palindromic sequence by 0, 1 or 2 bases. In other

embodiments, the palindromic sequence includes all or part of the (TCG(Ny))y sequence. In
some embodiments, when p=1, X;, Xy, and X; are each either A or T. In some embodiments,

when p=0, at least two of X;, X,, and X; are either A or T.
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greater wherein the palindrom c sequence conprises the

first (XLX2X3X4CGX4' X3' X2' X1') (SEQ ID NO 225) of the
W@RookesHr9 one ( Xi X2X3X4CGX4' X3' X2' X1' (CG) P) ( SECX/UE2003/041001

NO 226) sequence. In an IMP with w= -1, the 3" base

of the (TCE Nqg))y sequence |s the 5° XI of the first

éXI X2X3X4CGX4' X3' X2' X1' &I (SEQ | D NO 226)

[9@38] 4 seme erbgdiments, thet] PV\PQmPfEeS Hellginglsequentes (palindromic

to last) and the ultinmate (i.e., |ast)

Seq&éncgsasnefs%ﬁggafhe (TCENg))y sequence are the 5 X1 and

X2,5’ FESQECGAA QGTITCGreCAGTYSEQ ID NO:62);

( XIX2X3X4CGX4' X3' X2' X1' (CG p) (SEQ I D NCG 226)

SeUerETCGA GRNCGVETUGAC WGT (QEQEDQ\I@BBEDGHW timte

(i.e., third to last), the penultimate (i.e., second

t 0 S aCGTECAAGEGUITOBAGAGT BEQ IBN0:18); bases of the

(TCENg))y sequence are the 5 X1, X2, and X3,

I eSPECGYECAATEGATECGAGAGT (SEQEID NO:126);
(Xi X2X3X4CGX4" X3" X2' X1' (CG) p) (SEQ | D NG 226)

S eIEOETCEA GIUBA ETOTA ORGISSEGE) NOHZFHNI) ) ¥
sequence i s separated fromthe palindrom c sequence by

0, st-ToGPcEasecGiNGeidIarAGanBed mENDsI2
pal i ndrom ¢ sequence includes all or par of t he

( T@@(ﬁMTaeeemmeeedGAcﬁms%@Hﬁ Mg, when p=1,

at |least three of XI, X2, X3, and X4 are either A or

T. & IT@@ARAC@WF@GR@*&TM@W%QO[D Rb:1ggst two of Xi,
X2, X3, and X4 are either A or 23 WD 2004/ 058179

[(ﬁﬁyj lﬂgg&ﬁé”éﬁﬂ&ﬁ&%ntslw wld¥ c%fé‘lg)ﬁ % ﬁ%‘eﬁﬁ}fﬁhe FifulMR

nmpri ses [ owm ng sequen

AE@GM)&&O&@@&MG@K} X352’ XCCTGIMAGEIEID NCEGAGH Wh(eﬁEQ\T are

ok 5 30 TERANACT T TSR (36910 1069 0,120,

whebéin XKe@AGHT CGHGRI SGAGA A T ¢ %@X@nﬂ'%l §r1=:)se1f—comphmentary and
5' - ATCGATGICGACATCGATATGAT (SEQ 1 132) ;
whetpin ﬁ*@éfé’@fe@&m&@w@mn@esew baseofreg3he 5| @6Dafthe n

ol BATROEID TR frtp 8ok Y p B RSB S 88 YEREG s H fength or

greafeBEQekdin Nl(apamﬁar))mm @arqaemnel\éoafpeséwmb em l(ﬁexzmn(}m%’xz’xl )

BB 238 8t b erigast e P et e Xake (C 0T (50 1B No226)
sequ%ﬁ&é‘ -TRQAIMPRRA Y - ARgk I bf‘th[e f(’f %ﬁ%ﬁ%@gﬁéﬁ&é is dth% 5’ Xy of the -

( ch}ﬁl\nlq )y sequence’is 0- 3 ases
first{ KeX Q.26 Kol &1 (THR,) I((VPQf Iy WOeX26) suehcwe dn an IMP with w = -2,

the RAUBHE TG SR T8 Finried Bimbte (Enien 22badhel b TEGM),
sequendeHcEme 5’ )chafndl}{}ere@f;ectﬂv@l@séf tRe ﬁrit@( C(}%')}Q)Xo’Xl (CG),)

sequence. Inan IMP with w=-1 base of
(SEQ o Rig§)sequensae Hran IMP with w= -X;Lth@fantepenlﬂﬂlmsne @. e tthd to last),
the

o RIS i St S BHIERE e B T RO e R P L Bfeooia)
sequsegpEEa the: iﬂ%QXz,hnd 0(32rebpe&ﬁ5relly,l c(ij tﬁé hlﬁrc enbodi |t me fnt f ]
o Yo e Reah (5 Q4B SRR bmHeIfes I tares pnpodiments, the
(TCG((E‘?“U'EE):g IsSRRnbOR sERAONEDE HEPUERESRIdRANEILI W € or 2 bases. In other

nces
embodlments the palindromic sequence includes all or part of the (TCG(N, ¢))y sequence. In

some embodiments, when p=1, at least three of X;, X», X3, and Xy are either A or T. In some

embodiments, when p=0, at least two of Xy, X,, X3, and Xy are either A or T.
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underlined): 5'-TCGTCGTCGCGACGAGATGAT (SEQ I D NGO 50);
5' - TCGTCGACGCGTCGAGATGAT (SEQ | D NG 142);
W® 200F0BTICCCCCCCCCGAGATGAT (SEQ | D NO 143) . [ 00BCt/Uub1903/041001
sonme enbodi nents, an I MP nmay conprise a sequence of
the formula: 5 - NX(TCENg))yN,,, (CGXLX1' CH CG) p) z

[08&5%8131’2?@%8&;1&\@@ %{ee ’%Iorg{ar?@g tl%!_fe g{ygnegis,e\cllmlé‘etnge%(pzlindromic

' sequ@{cegunmea = 1- 20, wherein X1 and X1' are
If-conpllrrentary and wherein the 5° T of the

(Tﬁ@@@lﬁﬁ&&ﬁﬁﬁw&w ibovo:ohe 5 end of

the pol ynucl eotide. The IMP further conprises a
pa$’r IEACKS BGAICEST (SEQ IBMNDI65)r greater -

wherein the palindrom c sequence conprises the first

( CHXIGACGACGTOT GIEA GIATAGAT ¢5IeQ (IDBHR%5);C( CC) p)

sequence. In an IMP with w= -2, the penultimte
(i ’eICCACHBNAGADCTIGEGA G ATIGAT (BEQIDIN@{181);i . €., | ast)
3" bases of the (TCE Ng))y sequence are CG and are the

5' 5’2ATOGAAMOATGAE WL BETAUSOD G 10NO0:16%; of the
first (CGX1X1' CE CG p) sequence. |In some enbodi ment s,

t h&-TTGECRIOVA CEAQEAGATIGAE abevofiBgn t he
pal i n4rom ¢ sequence by 0, 1 or bases. 1n other

[069H] ddisome embodinenpahh [MPQH&}%O%%%&@ '&%@qﬁe’ﬂ@é HO8S fétlulfrs -
Eart of thﬁ%é C%%y seguence some enbodi nment s,

N(THENDMDES P S o)t GPEQUPYOs é@ﬁ)é’ﬂ@é@n @\b@bmn@lﬁ@smi&s with x =

2 Se es T
03, foq%%ﬁg) b dﬂéq’??ﬁ%im %G@l % Xy are
self-®mpliGEhearaEDTEESATA e I\%@{%ﬁe@hertcg c1)59 % ]3 blases from the 57
n
end 03 &@W M&%ﬁw@%ﬁ ripalindrogugsrapercedtbases in

length b€ %fthreffWh@r;:nl\St\(h?( ngx(hréléc))(n?ggsse ence ci)m{)récg)s ezﬁr(sg%q(%gj% ) of the at

least 95@@(1@@% n(GGh) sequenest dosn cﬂreﬁ’ wiith v =x- 15 tH>-33 baye efﬂie ETCG(Ny))y

ot 3 Por P TR bt ot e
(TCGR!, q))}aﬁeqllé‘xftleﬁs @pamatddTRith Mepaandronhe E&ju@néel"t%r ®'1 of 2 t?Jses In other

y sequence is 0-3 bases fromthe 5

embOGfm?"%% ﬂﬁf‘cﬂl’f\}lﬁé’&ffééﬁ‘?@énceﬂﬁéluﬂwll ¢rmﬂﬁrthec63ﬁﬁ@é@s sequence In
t

omo AR, 5 SIEORGIA0 R LSRR GLuER ouon

underliX@®2 CGX3X3' CGX2' X1') (SEQ ID I\IO 216) of the at |east

°§J&%¥ﬁ%§@&§éﬁﬁ%ﬂéﬁﬁﬁ% R0 base of the

|s the 5! Xl of the first
GPTEEQ IDNQ8d7) sequence.

t enult nate (i.e., second
t§1 ﬁg@%—gﬁéqﬁf@‘\@ gQH?HQ 433" bases of the
sequence are the 5 Xl and X2,

W‘%ﬁé él\ﬂltq})i%/ éﬁ?odlgﬁmﬁh@ MY g1y cRmRpEEXS@EEEE the foraaep )5

NX(T(ff@éQ))y Nw(CGX;X1’CG(CG),), (SEQ ID NO: 161) wherein N are nucleosides with x =
0-3,y=14,w=-2,0,10r2,p=00r1,q=0, 1 or 2, and z = 1-20, wherein X; and X;’ are

self-complimentary and wherein the 5> T of the (TCG(N,))y sequence is 0-3 bases from the 5’
end of the polynucleotide. The IMP further comprises a palindromic sequence 8 bases in
length or greater wherein the palindromic sequence comprises the first (CGX;X; ’CG) of the at
least one (CGX;X;"CG(CG),) sequence. In an IMP with w = -2, the penultimate (i.e., second
to last) and the ultimate (i.e., last) 3’ bases of the (TCG(Ny)), sequence are CG and are the 5’
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I D NO 217) sequence. In sone enbodi nents, the

(TCE Ng))y sequence is separated fromthe palindromc
wGeeguessieo by 0, 1 or 2 bases. |In other enbodi nee/ES20051e41001

pal i ndrom ¢ sequence includes all or part of the

(TCE Ng))y sequence. In sone enbodi ments, when p 1,

, 3.are each eith Aor T.. In so
oo S Rea el Gabf Scimehisadt some mpodmeniothe RGO,
seqﬁérfbe idcph@fedFrdh th-E paliRddal® s&;ﬁ@ RN U Sr tlﬁl@esl YE other
nmprises the foll ow ng sequehces (pdlindro

emlgc@ém@ﬁg,ébe pHthdramigedquense mfh:@@ﬁﬂi’:‘éﬂm W@N’ Qé (S&E@nce In

sonb%%%{%&g%-r gﬁ}%‘%@%m&gﬁ 1ndrom1c sequences

undbrlin&@SGACGECCGTCGACGECCGIC (SEQ | D NGO 135), 25 WO
2004/ 058179 PCT/ USZOOS/ 041001
SO aSTEATSEDQ I NO:4%6) ;
5 TCGATCGT ACGATATCGT ACGAT (SEQ I D NG 137);
NASSTCORAOERCASHEHQIIINS L BB); [ 0094] I n
sone errbodl ments an II\/P may conprise a sequence of
thes f?ﬁ%@@mggﬂfwmnmmmm X1' (CO p) Z
(SEQ I D NO 156&(}where| n N are nucleosides with x =
- GAT COATAGCGA (BEQY IIPN#410. or 1, q = 0,
1l or 2, and z = 1-20, wherein X1 and X', X2 and X2'
[2093] de bome embodiments aayIMB nhywoatpeise a éymehice oF thé forala: 5'-

B R B s 25

nuclpadidesdridink & 0-3eHen; & 8-Hases 116} 2, §OGLd 10 %%9 d z=1-20,
wherein thepgal i ndrom ¢ seguence conpr | se S
Whe{'%%z@@(%lx 2)anéfX2{ lwad X and 3t awmelf-comphmentary and wherein the 5° T

OftMiﬂé%%@Bﬁs e 0 Igt%@ %‘P%%%’%%% se qu§ 9t g‘e p§W5F’|‘1‘8168“d€XI fhﬁIMP

furtheln eompnsds a(ﬁdh?@@ﬁiﬁs&ﬁﬁeﬁd@@)(lﬁasesﬁﬁq&@ﬂ?@r bate@PhdrMR the
= -2, th %)enul |mat second to |l ast)

pahr\gﬁam{chsgqﬁer{cp GRPRriyes rst (%@iz%Gg(gX’b A%’ &6 ) (BBQ ID NO:216) of the
at lebst Gk XA ENGR, K, 8 (?%@?&2@% lﬁ se(q&glce) In an IMP with w =

respectively, of the

-1, t%feéd@ﬁ@efthbﬁTgﬁiﬁéq)hjmbwnnemme StKeoffﬁé:(E(rd‘ﬂq))y sequence

Ot A RS S P TR BoRBL W a5k T it w <12, he

penudibauRILe, deachdidasstpddd 185 uRRkdte Qfc. 15&%) 1 -E%sm)cﬂeyg%G(Nq))y

sequence._I.n sone enbodi nents, X1 and X2 are e

Sequé‘il(ter?é? t};& 50 lxl-pnd P@O@g@eqlﬁelsf D‘?’féth@ fitsd X pe@EGXEHeGKVK (CG)p) (SEQ

d
D N R okl Pl R G AR R Bl EeaRRasinesspreted from the
pahr(dﬁ&ﬁ:iclsa]ﬁd@:ém}? D, 1 0152 baksek AN Hdr ehHoOANMNESSTHe éaﬁ%@c‘n@c sequence

48 CGTTCCTTAACGTTCG ( SEQ 7,
1nclq§g %&ﬁmfm%-pewgg s smegag)bodlments when p= 1, X, Xy, and

X3 are each either A or T. In some embodiments, when p=0, at least two of X1, Xs, and X3 are

either A or T. In some embodiments, the IMP comprises the following sequences (palindromic
sequences underlined):

5’-TCGGACGATCGTCGACGATCGTC (SEQ ID NO:86);

5’-TCGTCGGACGATCGTCACGACG (SEQ ID NO:87);

5’-TCGGTCGATCGACGTCGATCGAC (SEQ ID NO:134);

5’-TCGGACGGCCGTCGACGGCCGTC (SEQ ID NO:135);
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5' - TCGTCGAACGTTCGAGATGAT (SEQ I D NG 27);
5' - GGTCGAACGTTCGAGGEEEEG (SEQ | D NO 30) ;
W 200F0SBTICGAACGT TCGAGGEEEG (SEQ | D NGO 32) ; PCT/US2003/041001
5' TTCGAACGTTCGAACGTTCGAAT (SEQ | D NG 38);
TCGAACGTTCGAACGTTCGAAT (SEQ I D I\IO 39);

TR

20041 05817¢
515 I8
5!

5 13

TTCGAACGTTCGAA (S ID I\IO 98)
[Owﬂiwmmb,@l %E@ymnmgsgg)ﬁequence of the formula: 5’-

N1 O MR RBE TOh ‘%é%% BPQP, 5 10 mepein N pus pygpdes withx
= 0-3( fﬁecTz 4.0y NG2102); 1 012, pRABKACGFTOGA B! ¥ 9 INZD, 308 ¢in X, and X,
S g s AR R s B (TOOM) soence s 03

basesSErorﬁ %%@@T@%%%g&d& '?E(QSIIIE\% F‘igt}%%zalna%nses a palindromic

sequéince X@m@@enghm&rﬁar@mmmqm@dmummme comprises the first

K

the 3%@6@% Wﬁﬁ @g&&sﬁfg@gxgwx;xl (CG)p)
sequegtce.T @;Gherp@m%l@;g%q (e NEscqmrh last) and the ultimate (i.e.,

last) g b%@ﬁ%@@cgﬁ %rg@% 4 g(.k%d:bgzg'espectlvely, of the first

(X XeCG RS GGEALXSE ﬁﬁé&ﬁﬁo@ﬁ@ﬂdﬁrﬁlﬁhﬂ,ﬁﬁ@ (TCG(Ng))y sequence is

e e e T TR .
palin @% LR LA desalr e ele @K silibtce( FrdhPembodiments,

X; and X are each either A or T.

[0095] In some embodiments, the IMP comprises the following sequences (palindromic
sequences underlined):

5 TCGAACGTTCGTTCGAACGAACGTT (SEQ ID NO:147);

5’-TCGAACGTTTTCGAAAACGTT (SEQ ID NO:148),
5’-TCGTCGAACGTTCCTTAACGTTCG (SEQ ID NO:7);

5’-TCGAACGTTAACGTTCGATT (SEQ ID NO:80);

5’-TCGTCGAACGTTCGAGATGAT (SEQ ID NO:27);,

5°-GGTCGAACGTTCGAGGGGGG (SEQ ID NO:30);

5’-TCGTCGAACGTTCGAGGGGGG (SEQ ID NO:32);

5’-TTCGAACGTTCGAACGTTCGAAT (SEQ ID NO:38);

5’-TCGAACGTTCGAACGTTCGAAT (SEQ ID NO:39);

5’-TCGTCGAACGTTCGACGA (SEQ ID NO:52);

5°-TTTCGAACGTTCGAACGTTCGAAAT (SEQ ID NO:57);
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27 WO 2004/ 058179 PCT/ US2003/ 041001
5' - TCGAACGTTCGAAGATGATGAT (SEQ I D NO 171);
WG 2005QSAMCGT TCGAACGT TCGAACG (SEQ I D NO 175);  PCT/US2003/041001
5' - TCGAACGTTCGAACGTTCGAACGTTCGAAT (SEQ I D NG 172);
5' - TCGATAACGTTCGAACGTTCGAACGTTAT (SEQ I D NO 173);

'n SRR AA LGSl w0 o o
n i P G%%%Gﬁéé GﬁféGAAA% QSR SEEe, i e

e enbodi nents, the | MP

co ’F SE &1 e o Ag S E E&QDN&%T)rndrom c
sequences underl | ned TCGAGCGCTAGCGCTCGATT (SEQ ID
NO B 1 ECGA: I%; (SEQ I D NO 82) ;

5' - TCGGACGTCGACGTCCGATT SEQ I D NG 83);

S Lot Ch O COAKE A {r SEEOID Norwh)

5' -TCGTCGGCCGGCCGAGATGAT éggEQ ID NO 112);

5 -3 CEAEA (RIS AP INONOP%9) ;

5" -TCGTCGCACGTGCGAGATGAT (SEQ I D NQO 48) ;

5 -STASCECAAHACERCSPIREQ BENQ:HONO. 51) ;

5" -TCGTCGGGCGCCCGAGATGAT (SEQ | D NO 70) ;

5' -STXEGE GAGNREQ T SEDL 02 NO, 71) ;

5" -TCGTCGCTCGAGCGAGATGAT (SEQ I D NO 72) ;

5 SPIEGGAAG AGATQND NSEO3)D NO 73) ;

5' - TCGTCGTGOGCACGAGATGAT (SEQ I D NO 74) ;

5' -STOCIEEARCETICGARBOGRINOIB);| D NO 76) ;

5' - TOGAGCGCTOGAGOGCTCGA (SEQ 1D NOL 77) ;

5 SCOSAGATGOA GSEPSER INONGB)(6);

5' - TCGTOGGACGTCCGAGATGAT (SEQ I D NQO 47) ;

5' -STOCIGEAGTCUIIBGATGNITCGEQSED INON®4)07)28 WO

2004/ 058179 PCT/ US2003/ 041001

5' -5STOIPITCGRAAGRACGAAUEACGACRED S HD) N NO)L 08);

5' - TOGTTCGAACGTTCGAAGTGAT (SEQ | D NO: 41) ;

5' -STOEG SAMETITICEANTIT (SEACE NG HEQ D NO:113);

5' - TOGTTCGAACGTTCGAACGTTCG (SEQ | D NO 53) ;
5’-CTTCGAACGTTCGAAGTG (SEQ ID NO:115);

5’-TGATCGTCGAACGTTCGACGATCA (SEQ ID NO:116),

5’>-TCGAACGTTCGAACGTTCGAATTTT (SEQ ID NO:117);

5-TCGCGAACGTTCGAACGTTCG (SEQ ID NO:150);

5’-TCGCGAACGTTCGAACGTTTC (SEQ ID NO:151);

5’-TCGATAACGTTCGAACGTTAT (SEQ ID NO:152);

5-TCGATAACGTTCGAACGTTTC (SEQ ID NO:153);

5’-TCGTCGAACGTTCGAGATG (SEQ ID NO:166);

5-TCGTCGAACGTTCG (SEQ ID NO:167);

5>-TCGAACGTTCGA TCGAACGTTCGA (SEQ ID NO:168);

5’-TCGACCGGTCGACCGGTCGA (SEQ ID NO:169)

5’-TCGAACGTTCGAACGTTGATGT (SEQ ID NO:170);

27



5' - TOGTTCGAACGTTCGAA ( SEQ | D NO 54) ;
5' - TCGTTCGAACGTTCGAACGTTCGAA ( SEQ | D NO: 55) ;

W@ 2005 QBT TCGAACGT TCGAACGAT TTTTCGT TCGAACGT TCGAAQRAT/(SHQS/041001
ID NO 56); 5' - TCGATCGATCGATCGATCGATT (SEQ I D NO 43):

' - TCGTCGATCGATCGAGATGAT (SEQ | D NO: 45) ;

AR AR RGATEAY (B a7
:Igg}??\,u-v-\\, T §%¥$>DM%7§59) X

eler BOGEREA TSI No:172);
AERBLATISED D No:173);

S AR RAGH G 8B 1889791
y conprise a,  sequence_of

5
enbodi nents, an. | M
[ff fIB SO gt_%%g&men?s, in an IMP comprising formula of SEQ ID NO:156, X; X5 is

o BN T UGG 15,

A. pcgrdipgly, in ehmeembeddment3, the IVIP@omprises the fellovAngseqhenags
(pd; rmnl ar 2, anqlﬁ.: %-20, wherein X1 and X1', X2 and
TIESCARGF e ng d X4', and X5 and X5' are self
CONPITCRAGEGCT AGEGEECGATTI(REQID Noaf1)t he (TCG(Ng)) Yy

sequence is 0-3 bases fromthe 5 end "of the

pol y mEGEPCANCGTeaAMCGATTIRE IBONDFdes a

pal i ndrom ¢ sequence 12 bases in | engt or greater

m@ﬂf@@h@@mwm(%mw%?qmmj ses the first
( XIX2X3X4X5CGX5" X4™ X3"X2" X1') (SEQ I'D NO. 218) of the

at smmTP@@AAZﬁrd@AA@%A@WéE%B@%%% 003/ 041001
((Xi X2XBXAXECEXE™ X4 X3 X2' XI'" (GO p) ( SEQ | D NO. 219)

s e PaETCEEARGGIYE AU ERTWATISHQD Ro:pase of the
(TCE Ng))y sequence 1s the 5 " X1 of the first

(X SOXAXGOPE X XBCUK (9 D NGSRR. | D NO 219)

sequence. Tnan TMP wih w = énul ti mate

e L A T AT BRI LR e 5 50
z(ii’ 5&@%%%%%@%%? Y83 b no 219)
(S AT GR I ARA *0 ™ cecond
the (TORSIFArEC oo qRn § 05
Eiﬁ%@%@%@%ﬁﬁ%%f%%%%? YEEB)i b no 219)

SeqUaRE@rcEBRUBGCGAGATGAT (SEQ ID NO:73):

SRS ESEGRS IR RGNS
1 1 1

5’-TCGTCGTGCGCACGAGATGAT (SEQ ID NO:74);

5’-TCGTCGTCCGGACGAGATGAT (SEQ ID NO:76);

2

5’-TCGAGCGCTCGAGCGCTCGA (SEQ ID NO:77);

5’-TCGTCGGTCGACCGAGATGAT (SEQ ID NO:46);

5’-TCGTCGGACGTCCGAGATGAT (SEQ ID NO:47);

5’-TCGTCGAGCGCTCGAGATGAT (SEQ ID NO:44);
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enbodi nents, the (TCE Ng))y sequence is separated from

the palindrom c sequence by 0O, 1 or 2 bases. |In other
weredvagssent s, the pal i ndrom ¢ sequence i ncl udeBCHIUB2003/041001

part of the (TCH Nq))y sequence. I n sone enbodi nents,

at least three of X1, X2, X3, X4, and X5 are either A

o aTﬁﬁaﬁmm&%@wm ARG e
un ) 'ge_‘ - %@%ﬁ% D NO 93);

FE 2 e_ e C@Qﬁg@f%{ 00298]1:? nhsorre
forﬁﬁﬁﬁ?i—é&éﬁe@é&ﬁ@é REBBI Cop) ©
(Sng;PGﬁZC éGSEG;PABgE}el Q(Mﬁ%'%lﬁ)eozl dgsorvvllf th::0

an and X2 and

CPié " T of

the ).y, _sequence |s O 3 bases fromthe 5' end
AT TIGGIRGGAMGSTECGAACGA (SEQ ID

Noéépn ndrom c sequence 8 bases in | ength or greater

wherein the palindrom c sequence conprises the first
B R GG CAT GEATEHSEQIRIRO43):

(XLX2CECGX2' X1' (CO p) (SEQ I D NO 220) sequence. In an
| VP’ WQMQ_CQ_IMAT A AB@dd (SEQIRENO™N Ng) ) y
sequence is the 5 X1 of the first

(X xﬂ@m@w@m@qmmsmmnp &dguence. In an

IMP with w= -2 the penultimte (i.e., second to

| ast jTCéCﬁiEQﬁEE__@MﬁﬁA@%TGAT (SEQSIDN®:7Pases of the

(T Ngq))y sequence are the 5° X1 and X2
regﬁﬁﬁi&&mﬂwm@m@@@)m (COp) (SEQ

I D N0220) sequence In some enbodi ments, the

(T AAEECGA AJGGETAGAN GG ¢BEQ D N@alobydr omi ¢
sequence by O 1 or 2 bases. In other enbodi nents, the
palst - THGI CGAMIETEEGAAGG NAFSAT (SED IPAQ:108); t he

(TCE Ng))y sequence. In sone enbodi nents, X1 and X2

ar &’ d45COCGATARAEGOIRBNIGAPCUHMEZINI MOMNOAL6);ei t her A
or T. In sonme enbodi nents, the I MP conprises the

f ol5T-GYGE EMHIMGES RGO (SE(XID NequEnce

underlined): 5'-TCGICGATCGCGATCGACGA (SEQ I D NG 144).

[ 0699ICAECECHEEEROCIGEBCSA (SEQ IPNIRY78j0Npri se a
sequence of the fornula: 5'-

Nx G TFOCOELCENNCORCRBCXCEA (BEQID NOIB)Z (SEQ ID NO
164) wherein N are nucleosides with x = 0-3, y =1-4,
w 3’ -TEGGRCGELCEGCLABCCGANSEQ W Nb:18p)= 0, 1 or 2,
and z =1-20, wherein Xl and X1', X2 and X2' and X3

[6090] EBsondd €mb&lithess,dal IMIE Afad R:Mmpﬁ@a YRQERIdF tt}ba‘efo%tnul-g 5°-
of the (T uence i s 0-3 bases fromthe
x(T&@ﬂ%ﬁ)yNh&G%g%%é% 386X PhaXi’ (#0) uSBR 1D wrﬂ)ﬁ(i))s’el@rem N are
[ m 2quen a i n,l th | _
RO 0 SEONSRRE, 10 05808 0oL S8 L 585 = 12,
whefe}il X2 XBTROEX3 ark® XX1 Xy aaSRY, D0 D22 bhd Ofs abB s’ are self-
complimentary, and wherein the 5° T of the (TCG(Ny)), sequence is 0-3 bases from the 5’ end

of the polynucleotide. The IMP further comprises a palindromic sequence 12 bases in length

or greater wherein the palindromic sequence comprises the first

(XX X3 XaXsCGX5" Xy X3'X5°X;”) (SEQ ID NO:218) of the at least one
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at |l east one (Xi X2X3CECGX3' X2' X1' (CG p) (SEQ ID

NG 222) sequence. In an IMP with w= -1, the 3' base
wo@Rootios81(TCG( Ng) ) y sequence is the 5° X1 of theCT/Us®D3/041001

( Xi X2X3CGECGX3' X2' X1 (CG) p) (SEQ I D NO 222) sequence.

Inan IMP with w= -2, the penultimate (i.e. second

R T I ST AT e

1, thesReé bF&bXTC@W&)ﬂ%e&ﬂd&ﬁ& is(thd 32XBEEEN3t X2" X1' ( CG) p)

&ﬂ( D NO 222 uence. In an IMP with w= -3, the
Xa SEQ%QGXsn& 3 (Xz 1(C@R) (SEQ B M%EW) seuence. In an IMP with w =-2,
the P&ﬂﬂ ntn%{y% ? 3 gégo&%g lésgf%PﬂP% 81‘[%%5% ﬁg)rfzjst tgl%élgelﬁtcﬁ Erlgt @r eG(Nq))y
seqﬁéjﬁ)e(?r;Bﬂi&S Xganxcgf(g,( fg@ecgixgﬁpeftshg\&ﬁ‘s% Ng‘ 2t2 ge first
QBB B B el TR 5, 222) seguences o
the Wﬂﬁﬁtﬁga’ce f(1heo Mk % %ﬁ?é&ﬂtﬁg&% gjll'{?e %GOM to Qasg)éndnggdﬁ%léltlmate

bases. I n other enbo romdc
(i-ei, kest) 3d bssealof ther(TREIN Y setjixmce TEGHAG) Xy, X% qubKe aespedtively, of the

s Re KR Cre R e sl (R T NG R 52tengs. “Fisame

emBodan&its, ¥e (PEG(NP) JeqtBn@ i€ s&at A& frbnQhe ﬂ_alnfdi)orﬁi%'g@%uence by O, 1 or

enbodi ments, the | conpri ses the follow ng sequences

2 bgspal ]nmh@wn&)od the mhdéuomm @le)lence includes all or part of the

TR SRR ) 15 4505, S0, e i

A ot ﬂ'l‘e T el bmboﬁmen%}'@q[’%}ﬂp)‘lw theftlosane sé&lleﬁgé@ @i@lﬁ)ﬁl&)mw

(SEQ I D 165) wherein N are nucl eosides wth
Seq'eﬁnsewl derlined): v = .2 0, 1 or 2, p= 0 or 1, q —O 1

o 270696 Tdc R INEEE §§E§]f8q@m§ o3, and X2_and

are selft-conpliTnentar |nthe5 T of

{ ey G MO - RALPAREATERT SR PASRD: (M L he & aend
oL GIE A CUIDER BEIER LRSI NS
(BRI ERAI ISR G%0).51 vo

R T T N

N (BOG(N, &)gNJKXim@C(GKz &) (Cg)G@iﬁgg(gIr]Debﬁ g&)@ffhggigg\l ztire élucleomdes

with§ s Y ot R (gafoeé)m 0 o5k Fi6, Nor 228yl e 4i2dn wiberein X;
and ), 00, &R od: Hi%%l‘facofm:aﬁgl chih( Se)uereﬁ%g%“g%fiﬁe (TCHMN)y

separ ated fromthe pa quence
sequzases.0-3 hases fimm therﬁbelmﬂ ofthe polyhindequalei ftie @MPCfuﬂhﬂimﬁmses a
cl udes al of, t he

palit e B ona el oo e PSR B PRI eqtenphoomprises
the BRVEX SO0 {\15@ ) of B ot Mast @ QR{X{&?CG'X; p.{ Qdddw ®8Q ID NO:220)

i ndrom ¢ sequence underlin

sequences
seqtsfncerd@m@z&\w RireGeehdms (18eenf the m:Gm@)y seﬁlﬁHﬂl]:@is]thEé?Xl of the

e . O, DL AIYB0 GBI RS RSN S, v

pengIdiatd (e acbndto by aiyd the pirhite (mas 1@§t) 3*&sésT@%é\maqu))y
i ndependent|y sel ected. For exanp in an
sequenee are ke 3 pﬁlsqnd-ﬁé@( yctwgl)y pithe ﬁN;thszCGCGXz’XI (CG)p) (SEQ ID

NO:220) sequence. In some embodiments, the (TCG(Ng))y sequence is separated from the
palindromic sequence by 0, 1 or 2 bases. In other embodiments, the palindromic sequence

includes all or part of the (TCG(N,)), sequence. In some embodiments, X; and X, are each
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and g = 1 and the second TCE Ngq) nmay have g = 0 in

whi ch case this portion of the IMP would be ...
wageaIsss7?2 . . I n sone enbodi nents of | MPs conpPCEHURL03/041001

any of the notifs described herein (i.e., SEQID

NGs: 155 - 165) in some enbodi ments, xis preferably 0O

cit B4 05y 1 SOGE s R Rirofe e N sordprise Ao ISad sfgientes (patindromic
Seqﬂ&@un&erhﬁedgreferably 1 or 2. In sone enbodi ments of

| MPs conprising any of the notifs described herein

(i . B TCEREGAT GREGAIE GAES (SER NG M4 abl y 0. I n

sonme enbodi ments of | MPs conprising any of the notifs

[689 rInsewe ﬁmbedmle(m‘cs en IMBE®Y OuNGse 258quen¢®6 the forngila: 5°-

N"(@E}%\gﬁ gﬁ%ﬁx% ot f%(Sg%IB(iCCé%)f Sﬁ% I’%ﬁ@gﬁ%‘ ﬁ@?rgl%t fre

nuckesidenwith at= d)ea§t= 184, oases2j 11, Dengt H).p= MoSDE= 0, 1 or 2, and z = 1-20,
enbaodi nment s, MP contains at | east one pa i ndr o ¢
wheseigferied 5f> andl ¥a80d ¢hand b1 Faselécrmpbimestary, and wherein the 5° T

T B e e

furtheeatpedessd pdledsimicrsequente Hhbdskin lbmgth ongreater wherein the

G RO SRS L g o
at 18t dd@ XLV GEEST, YKZF’}Q %} @"FK% ﬂ?N@YZ’})(&@ @nle. In an IMP with w =

modi fications. Nbdifi | MP i nclude any known
-1, tha 3f hasead the @HG@YH, muemqem thedh’ &Xa of thedififst cat i ons of

cur i Fete CHRe e N st BF pahanr 2 e

pen@highate@ @I, secvatlito ist)ahd thrulghesrhal Rsy 3 Obxﬂses Vﬁ!h'e Q’!U@G(N Oy
such nodifications are described bel ow.

seqpase aretlg S b mftxudéwepwebh of thal ﬁmﬁ%&&%@@@& c>éz 3 (CG)y) (SEQ
D RO éz%i’ p@q@ #&” 9@ H@vdi B3 rﬂ% ﬁ?e}%ﬁ?l iR AkakiR t%ﬁ%t) the

same ICity or 'ts "nat ement” tArou
penVititstn(i.eCsehnd batst) pad thendtihetedi.c., lahlge 3pbdsendf thm(’CCG(N Dy

alsh RS kDSt VRS Pkt 5 9 AR B o

(SEQ MO Zmﬁe(ﬁﬁné‘é raLbAk eﬁfboﬂlﬂfént-bg ﬂle“('TC@{Na))y RALEARBSseparated

/or may include a hairpin |
from ﬂmmllnémc sequendeN’y @,dnq2 baess. Inm:heﬁ @tnlbod\nmﬁgtsc thelpatindromic

sealéigl B o ER RS ¢ BSOS Gl s Eiismms, when o1

X1, B, APy ehith &ihegherIt rianeed cabodiontke whkh paded 1dab¥swo of X, Xo,
as well as single or double-stranded RNA of ot her

and e Figher Poptyhull wing dekediments dheMRkeapriensithe follewingwequences
ng doubl e-stranded sequences:
(palgiw-@@&%%%?&%ﬁ% GAT / 5'- ATCATCTCGAACGTTCGACGA
( SEOT@ETECANTCGSEATITGIOCE) (SE(UHD 8%0:i 195BEQ | D

NO 182); 5'-TCG TCG AACG TTCG* AGATG AT /
[60 10O GASOGIGEARSITh ERESAGRK ﬁéy c&mﬁﬁﬁiz&seﬁu&ia@ﬂf the folRulbD5 -

NQ. 29 d is SEQ ID NO
NX(TI\QG%I\SI g)yé\l ?C8X1X2X2’X1 ()G(&Gg (SEQ 1D NOQ 165) whereln lzI are nucleosides
withx=0-3,y=14,w=-2,0,10r2,p=00r1,q=0, 1 or 2, and z = 1-20, wherein X; and
Xy, and X, and X5’ are self-complimentary, and wherein the 5° T of the (TCG(N,))y sequence

is 0-3 bases from the 5’ end of the polynucleotide. The IMP further comprises a palindromic
sequence 8 bases in length or greater wherein the palindromic sequence comprises the first

(CGX1X,X2"X1’CG) of the at least one (CGX,X,X,"X;’CG(CG),) (SEQ ID NO:223)
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5' - TCGTCGA* A* CGTTCGA* GA* TGA* T /

5' - ATCATCTCGAACGTTCGACGA (A* = 2- amino-dA, SEQ ID
woen01888179 SEQ | D NGO 29) (duplex is SEQ | D NO 18d¥/US2003/041001

5' - TCGTCGAA* CGT* TCGAGATGAT / 5' - ATCATCTCGAACGTTCGACGA

(A.* = 2- amino-dA;, T* = 2-thio-dT, SEQ ID NG 189 /

SEQ 1 D NO 29). (dupl e |s | D ;
sequgmg-r@qi:(g@& N)‘f ( p %a;e (i le\:losélc%gzl to last) and the ultimate (i.e.,

1ast)§ P%-E &@%ﬁ@% 6RCE akd aRThE S~ A6 of Tie frst

NG 190 / SEQID NG 29) (duplex is
(CGRERQMLIKNOGIB6),) ($PQIDNOAZ3) dduensy. Eosirag qnbodlments the

(reG b erangnoh et Bormahe b RS P ) Qubgp 2 bases. Inother
eme ﬁl%ﬁﬁag]% gaﬁﬁkﬁéﬁﬁc deghéHca hnclfd%% aB %A PRt 6f theMTEGENL ) PRqliénce. In

phospho ter |inkages, phosphate nodifications
some mmbudimenbuKl andbXnare epthneithed At o5, T. iatsaye enﬂwégp%ﬁ dpeMP

hos t hi oat e, pho 0 anld
com ‘BWS ngﬂg SefyrS E)sh@’ ﬁ“{a\rg S%EIS '% Q%@%})ﬁgp odi t hi oat e
ang mﬁmgsﬁdmrc@@m@nmwmupmoqmr
non- phosphat e i nkages nay al so be used. In sone

(ﬁﬁbi’}deﬁMﬁ,acoH@hh’lﬁg%h? of ihd@sotiFs déé@ﬁbﬁl@ﬁraﬁt@ &.NYBQLIDANOs:155 -
conprise only hor ot hi pat e backbones.
T e VAR o owshieSlioy riigreshe e son
on
mdeg%r%ml%ﬂ?cté&/ alf;])&%§ ¥ 01%' % %g%‘??’@ié ngﬂgo Ihﬁsg ?I@ERNS)f may have N = A
and BROB phtpthe sédonll TTEHN, )’lmhijl RayEhps DhﬂMélldiﬁEadetlmep(EUOin ofithedMP would

conbi nati on of phosph i ester h t
be..|-TRRUGHEG. Fold B eIIES GE Bl S AR R £, Sy RE mpf descrbed
here?rﬁ{{% S%?%%I%%sﬁ%%l Q@ E s%ﬁﬁlé%nﬁﬁﬁnén@i x ib gf@fé‘r@ﬁl orl In some

I oate |inkages)
emb@&iﬁ@nkibﬂ‘]&l&&))mpﬂlsingphpsﬁﬂmnmtffs descabed hdeaigdse., SEQ IMOS 155-

20Q4/ 058179 2003/ 041001
165, SEPIRNCY 46F 2. 30 OB BEBPOBERS T SeAgEans wly of e bt
desc'iﬁbea_ ﬁg‘%@ﬁg EC%QQ@_N@@% A3E5(HAs @f&@abl@ N@n88ie embodiments of

phosphor ot hi oat e/ phosphodi est er chi ner
IMP5' compasngannoi3he omiis descsrddeeri $E@$lﬁﬂrlbl‘i@§ 155 - 165), z is

i<0 osphodi est er chi ner a;
pre ra&?;@?érﬁg&i GsGsGsGsGsG ( SEQ | D NO 33)
[mpkg !h@{ehlaB@ie?ﬂféth@diaﬁsitééasCMmﬂae @alindromic sequence at least 8

5' -TsCsGs TC-ICATCGATE—?CA @?s i .
bas§ﬁg.§;;mgg} JesPBSEEPE SPRHY e&st o[nﬁ@il rogu(@%ﬁquence of
at 1%5}%% o%‘ixh gﬁlQp{g b'agbs% h‘_R)al;%Q ﬁio 4 qgi}IAJs? 22?20 24, 26,28, 30. Tn some
emb'bdﬂﬁénﬂsg It]ms Wdroamd seliuea¢€kls xgpeatgd aammnmuf aNNIP. In some

hi mer as, a thers describe erein
emlq% grents, ahec}aﬂ(i)ggwét&c thlﬁn%en%)sop]ﬂglggﬁsalgage% Xhe gl.t%b@%))y sequence, if
a‘yExarrpIes of base nodifications (dlscussed further

bel ow) include, but are not limted to, addition of

[&0110§I] datimornnatoduiatony pelymetleatidereaycontaimayogiiceignsoMgdifications

of IW Htudé ar%]; knol%ven 1|n e :gne., Bt aregﬁot limited to, modifications of the 3’OH or 5’0OH

._

group, modifications of the nucleotide base, modifications of the sugar component, and
modifications of the phosphate group. Various such modifications are described below.
Modified bases may be included in the palindromic sequence of an IMP as long as the
modified base(s) maintains the same specificity for its natural complement through Watson-

Crick base pairing (e.g., the palindromic portion of the IMP is still self-complementary).
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br onocyt osi ne, 5-chorocytosi ne, 5-fluorocytosine,
5-iodocytosine) and C-5 and/or C6 of a wuracil of the

WO MO4088132 , 5- bromouracil, 5-chlorouracil, PCT/US2003/041001
5-fluorouracil, 5-iodouracil). See, for exanple,
I nt er nat.i onal Pat ent Application No. WD 99/62923. As
[QL04 4 Aad NP emay; e lipgar anagabecirqndatiol incdudearircitlar fortions and/or may

f
1nclﬁ@é éhga?ﬁﬁ]l gog ? %Ig(%ﬁng 18{’0(?{%5}!1%/%35 Ewtc&png%s?qq &ggélgg cyclic

sequenve)(pahddlf)ﬁﬁc Wotienss Gideégknddyse pairing.. However,
outside of a palindromc sequence, nodified bases may

be used without this restri.ct d"rﬂGKACCéBa%GﬁAACGTTCGAAT-
sone enbodi nents, the | MP donprises the fol | ow ng

sequences: 5'-uCQuCGAACGTT GATG (SEQ I D NG 21),
(SEQID'NO-18¢) hyl -uri di ne; 5' - TcGTCGAACGITCGAGATG (SEQ I D

¢c=2'-0Onethyl-cytidine;
[(gﬁogbgﬁ@@d&g@q‘yrm&lp@t%gg@ ardongle 38)nded DNA, as well as smg]e or
I GT TBGA!

AoutiE s S of 6t ofGied gy o o o0 LO B et TP
compmases e ﬁ)j{lDWh%dcmbli smnﬂ@i §eqﬁ&rwegues and nucl ei ¢ acid

Tﬁﬁ;‘f 8 tT ich are well known in the art

m% ‘gr‘é‘tA G { edAMIEAERIGHAA CGRECHIIEGA (SEQ ID
No:ghestzoa NOEL) pslpioaRdE D degradation of | arger
€

,ol'i gonucl eot | de sequenc or exanpl e, Ausubel
5-TeG* Gﬁ&@@@j‘TT@GaASﬁwﬁmM e5’-ATCATOBOBAANBITCGACGA (G* =

| t he dual units can be
TR, ST S ecd FElue df ns
-TBMGG B5ECGPTEGAG £t 5, .
onﬁcl eot i deGdEﬁr ada(t}%lgrg/ganA]%gAgé'ggGAﬁ%(ﬁTTCGACGA (A% =2-

aminerd B TRAIG oS IDrNGHS) Ghirdoris SEE) N6t i

S e L PO B4 Ba b2 CCL by CRRRC R (% =2

aminoath;al*se 24kiolERISBEID NE): 1%H COMYIDNONS) ( &h@léfd{iy ggetoﬁj {6:185);
T A e R S PR S B AR AT GBS AL GTEGOMTaAT (A* = -
o124 fo*dfﬁzfglr?gﬁfs%@ﬁ% R R0 1450901 L5 SRR B0 16,

anti’b
[061e6] e IMIP uraty uoaﬂamf@airanﬁscclamﬂng Uﬂﬁlb@lﬁ"eg n-Rirhll§ U &fring
uenc e_po ymer ase chal n reacti on.
basesf 6’6‘1![ ‘?%%F‘i%‘lﬁ%ﬁé‘aﬁﬂ higten agd/piotesmping | Bendxampleain addition to

h dhe%ﬂ:lr £ od3
P Os%hrh cheni cal ei/ S%%I?ﬁiéslﬁggifk&v@g ?IgbhtKL 8 Blgt:gr%{a: gﬁﬂgm{{%}h 0p gicthyl
phosphiomaienplapspharothidate, iPhosphoianridae (bridgingbr ﬂ@%lﬂ@lﬁg'jﬁphosphotnester

f bly b
and ﬂﬂﬁﬁgg&?tﬁog%n lﬁgp ay beolfsgé ?&%ygqo%l?lp%m%a IOt 1er non-phosphate linkages
may aiko gﬁ)ﬁmdl @oﬁdlﬂeémB@diniéﬁtsPﬁﬂfnﬁfc%ﬁdéb%ﬂHe gf&éer{ﬁ‘ﬁ%ﬂ on comprise

lgli in the literature. See, for I|Ihstance
only phosp oroteh:{@geg ackenesi &n m@gmb@hmem ﬁﬂﬁﬁmk@ﬁﬂes alittle present

1nven¥i€ﬁ‘ gom,Fltlsea(;I}ly éﬂf?s?ﬁgdlw% E’:aﬁ)l%b %é'f (rj ga“«)eng\ 3 é?[ : %?1 §§4P may
comptleﬁr arsombmahm? of Ii‘lrESp}ﬁilteelnrlfagégf/iﬁ&Hé ﬁlaos@{iétb Eh@bbﬁﬁudﬂ' A

n form genera avored at | ow
combisifign B PRisphorBe s ed ResptbesH iania Lnkagshe For owpplaiusas:
embo &L e MY S‘&ﬁ ﬂs%@ﬁ-h%llbxwﬁlrg%%ﬁe%c? ¢§/’ ?lgg%g Bf)?gpgplspthmate

i ncreases dupl e airprn
linkageg)iar ds t her mal -, i oni c- pH, and

c@h l QM-
3 -%f@éA%d@ﬂ‘fEGACAGT (SEQ ID NO:62), all phosphorothioate linkages;
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conformational changes. Chem cal cross-links can be

used to |l ock the polynucleotide into either the
waolepkoess1ey t he hairpin form for physi cochem caPCEHOS2003/041001

bi ol ogi cal characterization. Cross-linked |IMs that

are conformationally honbgeneous and are "l ocked" in

o AT NRATNGFD G0 M0 i
L I B U T

f. The. .
phoglmol‘ré}g{ola ogphodiester fHEerE 00112] A variety of ways to
hem - | i nk dupl DNA Kk in th t.
oy G A RRRT i G ki O6 GBSOy no t he
phogntigzathiopieiabespivrdigRige FliBerade product possesses the

desired inmmunonodul atory activity. [00113] One net hod,

f or) " SHe&RPFECCAMGIFTECGAGIGaOsUs 3G 6SER RGO B8, ween t wo
phoghesrhiegie/mhigphodiestesclametahe t er mi nus of the dupl ex or

hai rpin. For this cross-Iinking nethod, the

ol i35distetebbCAd CHATECAMGRGaSSGEE (SEOIDENOZBHY, Wit h a
phogshoRKTioh8/phib &iho&iSstet ¢himptany i di ne- 3' - phosphorainidite

("T*"). To formthe disulfide bridge, the m xed

[en19a % Bughe n’mrr]iﬁii&tiamﬂarroﬁﬁldﬁ elgbdﬁelﬂ{j Jugh 3yz1ﬁﬂﬁbi}dRNA 'énalogs, 2’-amino-
urified, .the ands_hybri di zed and_t he conpoun
RN‘g *Palggs i -Hugr Orf]{\]rﬁo ﬁ?ﬁf £ h%lEOWnOF ARuRY PO chimgrasiand others
desdifb@d haeh, layalddeidR 2he rcmngfngh Q\ﬁtﬂ ﬁx&iﬁ%gﬂh%%qnodiﬁcaﬁon.
upl ex rm

cross-link in the case of a
Examjpleg ofi hesevaddifications Glisogesed dhrttodr ibelosv) imytudee bhydve holi lzgided to,
£.0 and .t hen.reduced, . ri fi.ed. an i r-oxidized,
sadiloh Bt R M h YR aoisPo ccS BRoBEl-Fols Sssnesahe e (e 5
brorbdyedsires, 5ahl e384 5 aof -
" etdyglig.nﬁi 1992) Oﬁﬂ&%&r}? Sglgﬁcggggg’ %ﬁ@gﬁ%&%,@%&\/ﬁ% 6ofa

uracgl o s {og pEbrasryedl 6rhboeuradh Sdfiorowtaciil S-iodo@adi). See, for

corf SRR FLE ORI ATHT YO0 808 B8l 0% o

mod{fi@€6) iBa paidyemicsequddedbLanBMP Chaild 8ot MtckRtd WIS the self-

6..2339- %142 d Gsbarne et _al. (1996) J. Am Chem
complientazyca 1@@%&1’3}@%1@%@1@} Vistsaiaek base pairing. However, outside
f a PRlinada]aebh e ' | PhaPMlis NeadchiBY - For
) i thym&di PR RIS %?%ﬁ%%ﬁg%ﬂ%% FOF example,
n sonpreeyppshimeniy, the IMP lsemprisgsdbefodfowdngssgueddentki ng i ncl ude

LP ggﬁgég&%;?&%%@& (gEQOIfD f\IPfZ IY ulet ? _6_?111%1:%'/1_11%%9%;

and ST CG RO G NEDs vy Gmetist-cytidines

VT -3' . 2
A B AR S e WPl Sor ) e
t f . the 3 d the SEQ I D NO 27 | og.
it Bon T b BGH TG TG (Y TRt 35 A omed tdsoxyoytidine
3 I ld all t -links to f
ORI B eadrhe sveiherteasinicinediss pad musl pirssmoess cauipment

whicg'%_fql_ % %C%_ilp_rﬁlg Ld %&ﬁg&%@?ﬁﬂl@%Egz%ﬁc methods, chemical
methrdy, pad ptmd_e@ad)itid)mofﬁa@eh@]jigqmiunleeﬁdamqwr&ea rSkeef forrkngplR, Ausubel
o O eyl AT B e St S e s
can teaiandafor esimple] Witiga ligte such as T4 DNA or RNA ligase. U.S. Patent No.
5,124,246. Oligonucleotide degradation can be accomplished through the exposure of an

oligonucleotide to a nuclease, as exemplified in U.S. Patent No. 4,650,675.
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5' -TCGT*AACGTTCGA C 3'-T*TTGCAAGCT G T Such a

hai rpin structure or a duplex structure of the sane
waeguessieo woul d have a free 5 -TCG al though PCT/US2003/041001

constrained at two positions (the 3 end and 4 bases

in fromthe 5 -end). [00115] Another cross-1inking

i sulfide bridge bet ffset
B POl B8 L R B R Pt ko

progdusss- Bicikprogeduedsincudd, bat gt ingORMabert h?&é%%agagggprdpggs to

intereii i% synt hesi zed wi th _convertible

generg AHipyarigs & deignt sharedrucksatidgisequeneesnar@bery screening of
RRsisAliBR i ] Qr , ex le,. an. A- A .

“Parsul fl?%ge%ﬁmfeég%%%w%ﬁ%@%gﬁr&é 30 SRRt pR il native

sequeneenghthe phlymelnas ebaiatenctibiso possible. To formthe

' i de- modi fi ed | ynucl eot i de t he pol ynucl eoti de
[Qﬁoﬂ%{:ﬁfﬁér mu%ﬂfﬁifﬁt‘?f% |P@iwelie%%@q ¢he biedsqletad tsputhedizdd through
SRR R IO 0K i iA8- Send 2kl f ] . 110

o orm t he d(i{dg’u(ir% ihglgdcglrlfI 0|:b ge, és%‘%g' m X eg{h%icg%l%n}c}\gﬁ %So?lbcfgmed through

isolgfioa or tlrguglettcombinguimuetheds, itbdMRuwill preteralh®e aiplaRES. The chemical
i and.t he. conpound air.-oxi di zed to ormthe
syt b B Tieb RN OE i b g vmpibpseribed i

the Wieratire. Bod, €6iSihstand, GhoO s q19§5)i NuctzJ)EAag@?a%s. %:z@z?%b&xand Wang
form Alternatively, the oligonucleotides may be ’
et alh&QPﬂW’i@@cﬁcf@tRe&nﬁﬂﬁérﬂ%ﬁeduced, purified and

i e re descri bed, for exanmple, .

[@#ﬁ 'lzf;l?{éﬂ%)g ﬁge’ift" d?ﬁﬁl@ s%%j i\'&i_ahamm fﬂ@ﬁ,lo? g}&gt I?\/IPS are g:denamlc
equilibGumpOdh 4@I2imidfora reendrall e tavated of Wgélyﬂucléﬂﬂde%ﬁé&traﬁon and
hi Soc. 115:9006-9014. 36 WO 2004/058179 )

gheiifing 85 4GPt iteretang or pizaspped cigss-hoksyinereasss thinplex or hairpin
stabiBig 4 ' | etohB- 6MStAR DS At A LAY
R R B i B AT Rcetios P idete
confpenationplnghangesc Sthoorcal Coss-bifikst daa ba'used totbek B poBAdclebticd into

o3 Ty B I e o o
Cros@lmkgmﬁ?ﬁfl@%@@ﬁﬁ%%%ﬁ ihomgg%fﬁebﬁ)s M 42 210\@9&&”%1 g}%eir most

.allow a cross-link in a pl ex of the two strand
active s (eithgpduplex ¢rhagpin formNouidpoteSiatly bennaticfatitat thamheir uncross-

i e : -hLink.hairpi.n structures. .
ik SR AL ekl SR8 Bt Bt il G Pt dnigrteand
and/erodirdstadd poksy-tinkd. eot i des are known in the art.
rally occurring DNA or RNA caontainin
["m sh i}‘?/eé%? Vays tﬂp%é@@@?ﬂy §rosﬁgbﬁ]éﬁwlp7yD§9gﬁﬂ¢é@bwadnﬂge art. Any
crosﬁﬁtﬂéig%ﬁlbﬁioh)fnmsb@ fgshltgﬂg ,a?ﬁ{%&?@slh%{gd &%&c‘i?ﬁ%@ product possesses

phosphoram dite to roxy group
the dgyirpdiimgnumomgdnlatoire ettivity. at t ached to a solid support at

0D STt (Grcahtpls, PApReindls budsedherw porpeosing
thymitiidsra® thetonyiRUCH BAG Helflesd G mstﬁg g;?&s-ﬁ%ﬂ%lgﬁﬁéﬂﬁcg the

. the pol znuc! eotide is renoved from supp
oligoppceqikistsd of miesestay sygthssiped with adhd gPMITeN €GB SS-plhgttHyatidine-3’-

' t cleaqasi bases, are depr ct ed
phoslERLRRE () 16 LMEH BB e PSS9 SEE JERLAEEEL S e reduces
oligoandeqgide puBfiadjchgstran(id BFFdized dnd PHC QRS IuRA ra&%&&%éﬂ% form the
. nt hesi F in Protocols for Aigonucleotides an
1ntras§)é_g{l -link

ggss 1 the case of a hairpin form or the interstrand cross-link in the case of a
duplex form. Alternatively, the oligonucleotides may be hybridized first and then reduced,
purified and air-oxidized. Such methods and others are described, for example, in Glick et al.

(1991) J. Org. Chem. 56:6746-6747, Glick et al. (1992) J. Am. Chem. Soc. 114:5447-5448,
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Synthesis and Properties (Agrawal, ed.) Humana Press,
Totowa, NJ; Warner et al. (1984) DNA 3:401 and U. S

w@adoass1p. 4, 458, 066. [ 00118] The | MP can al sBCT/UR1083/641001
phosphat e- nodi fi ed pol ynucl eoti des, some of which are
known to stabilize the polynucleotide. Accordingly,

oS RIS B ol G053, S5 58, LTDITRSOA) LY

Socc bt 288 +29@1n©ebo°mceet al (9SH) B & ghihio kB BRT; Bhal Chemzsng Letters 6:2339-
342 Emﬁﬁﬁhagﬁmé es is also known in the art
2 £&t alNHOPENE e (g7 §oc: CIJIMM%II%QQ& de
I i [ [
[%ﬂgggﬁr{lﬁgs @ﬁlxﬁ&%o 189 j&lu% Elf)cth oéiZDle@a% &tBu-Ss-
eth3é)jh})mm101¢r8 Whloephoandldﬁe IGST* INenay Yetidigorpd¥ated Hisr the purpose of cross-

h u erlva Y nodlfled hosphate
RS e BT inte Fnst e on ot g BT atohe 32 bejie! 2 HIEGAR NO:27 andlog
5’ -mmmmcmqa@mm@&ﬁt Bdgﬁqs)f%m?zﬂ&ﬁi 'HGfB%nﬁ gE 2% end of 2

can be a nonophosphate, di’pho ate, tripho

SEQIIR NG5 enshem ey ér*T@mE@ﬁ@GAtAt@@BT@GACGA-y SEQ ID
|th| ara te or the like. The

N 3L G Bl s8R oA R P e st i end of the

SEQ meNO:27 mﬂxsga Olma&ﬂlp@fanbﬁbpt}féq@‘l A Wb d5aitionPdi o fs&? ID NO:113 analog

cl eoti des and |gonucleot|des per se,
wou) AW BrRictReseknksde foran o duplex prealsingleeriss- lnhkttahbld a halrpln form. For

crafl YRS ofthe Shquch o Sl Bt AR o a3 TR ETaPe AR RET S (520

ID TR@SIBANAIZIB})ZB% hefirpih Sateulre én@forﬂ;hng a 8Bk Mﬁé Qibstituted T
ﬁi 24: 2966- %iﬁg For _exanp synt hesi s of
res“ﬁ\‘?& S OHSIETHS 15 Gossglf ﬁ&%@@?@@@éﬁhﬂsﬂlgufﬂlulcwamgtsgconﬂaw structure.
descri bed aboveafor naturally occurring
ol i gonucl eoti des except that the oxidation step is
5’- F@ﬁ?é@ﬁ&GE Cg&ifsul Luri zation step (Zon (1993)
3ArF§oa0alAgedSTde & WD 2004/ 058179 PCT/ US2003/ 041001
Phosphor ot hi oat&s" in Protocols for A igonucl eotides
Suctambaifyia kiogsure Dy atdh ek StradtfreRr -
Hu ﬁgaPress 565 190) . S?ﬁ?%g¥ﬁé u%e syﬁﬁLégggﬁ%FS TCG
alth%ﬂé?ﬂ%%@é w&tvas,o pesitigns gthe 33 gnch argb4 pam phromiths § eend).
65 non- bri i .
10O B oBles Atk O iR o Bfen o1l 16ues in

the qxplex 24 Rairdd @Dructh& Ho@tlﬁ’5cro§ﬁlﬁﬁ§iﬁg)ﬁ1§mo@ % cot N %8Y(s) of interest
an

% 99 g& 62:7278- 7287
1S SYBT?R‘S%% %la ok eeguC(leEg)sgles feorEpercilly agailpble, ﬁg@)xamph;s from Glen
Resc@tchP P qu@ﬁ)?lq{tﬂﬁ@éj fogglégl'béég%'? ﬁplggﬁsgﬂﬁ&eo&s d‘? ?lsg splfidg pridge and

nmodi fi ed ol |%onucleot| use

linkages through DY8Y Pasds eteedlso p(izssﬂbbe Rersforrth Th6didBi{idd4dodified polynucleotide,
cleoti hor ot hi.oat e backbones can
the pggnxago’u e E? g S &gglemlfl%fasrgﬁ%%‘@ﬂh gyttanine (or other

dlsulﬁaekm@laﬁlgaamnap pﬂﬁfonmh@@isﬂﬁa@bﬁ& % earﬁ}xeh glsulﬁde bonds are
degradation after injection into t raun

g
reducgd, ol(@ggg}aotgde nurfied olihe strands mam,dlzetB@d ﬂia doﬂnpbmmﬁar—e;tldlzed to
1057-1064. 191 | MPs
oS08 A T SRS, 1988 ASRESL IS, e
case pf pdupled foomi ddterftivslyaibRioligonid&edes Ay bBByBiMiYedfirst and then

t), d bonucl edt i des
redudetl oA G A AIgR, LS8 st qqigﬁ%éésnéé‘q%;fo?%@apm in Ferentz et al.
(199 DUNRANERLN): S 113’?‘200(?466}039{8 Pelrt)& i‘@%%ﬁ?dém ﬁ%zﬁ Soc.

sugars or sugar anal ogs can be f fick

115:9000-90Thus, in addition to ribose and deoxyri bose, the
sugar noi ety can be pentose, deoxypentose, hexose,
deoxyhexose, gl ucose, arabinose, xyl ose,
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| yxose, and a sugar "anal og" cycl opentyl group. The
sugar can be in pyranosyl or in a furanosyl form In
w0 b@4i088279 t he sugar noiety is preferably the fRPCHOISHOH@I1001
of ribose, deoxyribose, arabinose or
2 -O al kyl ri bose, and the sugar can be attached to the

et )
ER S P ARIE 6 BB R 2 0 1
remﬂwets ara'aﬁdm@brolsﬂmktaaﬁmﬂ@g 1n81udatﬂé('ﬁ$u0\ﬂ|ﬁé\ &Rk REStion of the A* at the 3’
no- RNA anal and 2' -

end 30t FHOHRNAS O B AL FEP AT AT % W0 dP NOMOL and at the

5 R SRl RFCHECTC BN CEA RS B 1o wou

allop/r zegassahml@m a (hipld}d’mfstbe Bmgﬁr&d@ at thel @aa;]ndadfah@SEQamﬂNDE@l. Such
. t - I des" wherein such sugars or
moéﬁﬁﬁg’éé, %S’@lsﬁti’t% e%g ‘frBSSallrIJ%lfaé‘ﬂ’Eibi}E}CF"éeso ase (nucleic
[86110] 786 RLhRGhesIBr ISk g?‘é’[&nu@l@ iDL eHd Rdi Rl oqﬁﬁﬁfebﬁﬁg are

here, except 'to the extent” such preparationc
knop@rin theprt. N @h@ﬂlly peeirfing Iﬁ\k@npRNA cSofganingmiisphahd¢stahiakages, is

senffily Pyl B RS RAGo Y EaRae i poprobipheibre phgphoramidite o
the S'hbydiei}eg@ﬁy 6f ihe Jaas®: ohgbnﬁwdtﬁb ﬁtt%b&i tPASAR supPbi® Bt the 37-end,
i ncaorporated Int I'MP can be the

fOH‘i’l‘éi%'PléP’F@at%&frﬂﬁq W&r@ﬁﬂmﬁ hesplpiertiipserdnd pbysibatediinger. Once the

des@églﬁﬁ é{cﬂ:ggﬁér% Iélgc%' ﬂgs b%‘g}y sg;;nﬁl%mze& ¥1|%ei°§ gnucleog'?ig ﬁsnr%moved from the

suppm‘t mhaa;bho;plmmnesﬁen groapﬂaresslypﬁomﬁddcto @ﬁﬁ@;ﬂlhﬁéaﬁés%@alﬂf the nucleoside
al. bases. Thus, i ncl ude

bascy AP Mo AmBoHiR dF o1 boskbo Somdearile, Begucage
(199@"@Q@M&%%ﬂ&m%ﬁ&@gﬁﬁﬁés%qqg 9}otoc£ 1042 811 ggﬁﬁcclgohd ides an and Analogs,

led in"the art recogni ze t at a
Synfesis gy Propeitics (thgiawnbtedr) &unrane IPeess] Detewa N rWsnnmget al. (1984) DNA

3‘“ﬁ%m_ §?ﬁ§mﬁ§ﬁ % §%6gases and various sugar noieties
Tal*o

(an ugar re available in the art, and

[001a8] Tbe INIP Galﬁﬂs@bcﬂﬁém%bﬁ;ﬁfateﬂn@cﬁlﬁta@ ﬁoﬁlﬁﬁcﬁ&mdes some of which are
invention are satisfied, the I MP can include one

knowgfe ?téblhﬁ%théﬂ’@b%ﬂﬁ@tl‘iﬁag‘é@owh@m @mﬁmbmhrpcmﬂ mcpeﬂles stabilized
I
umrfad(r:l}5 odﬁ’lgﬁ)gf é&g@%’ﬂ td S. oévyg{rf‘ﬁété qlpﬁ éfne 85/(%&15 gntgﬁlg%éﬁcﬂlﬁed

phogphetel IMEagasc)lr udm-$ho§yhhtellﬁ1kl@s it h180 ksl th thy bAC For Breview, see

MRl o ol ey I esreipv s DHBISLeSghs as Therapeuti
Ageﬁtsam NEHIRFRNE . Q?ar%c%v ?édg]JoHQ(WJn@]ygﬂnﬂsgné/ INew York, NY. The

- am no- 4- oxopyrrol o pyr i roups,
PhOSNﬂiél’OélS ﬂﬁqui‘w £ (cvresodlﬁeép]ausphaih gl’bupb) whivh o @a rattm‘heé tcyth!afsugar or
rimdines via the 1

sugel 38108 Botee T iS5 P BP0 & e YL Py b b bF eemophosphate,

diphasshatd) ey shae), aRyiphBtghon s, Mio@pﬁd?@thﬂoatep 9ﬁésﬁ)h91rﬂ)dlth10ate
[00122] The |IMP nmay conprise at | east one
phogphgmidite ortbe liker Eheprephratior phithe’ ah@‘ch-lﬂote@plh@phdte .asalogs and their

inco?@()?ﬁﬂ%%%u@fegpdesbﬁ%ﬂlfﬁﬁ%lugllgﬂﬁde%%%lg gr ﬁ%%gﬁegpgas per se 1s also

t osi ne noNynous
knm@n and ageldynot bﬂﬂiﬁbﬁbc&ﬁherél icd2gRi Pi@@otﬁ&s eDBIC (1896} NRSleRILids Res.

24: 108 T 8% R et oo OBAHEoh Redde Hop S cand Somlts o o
(199'6?“'%&?@1% Ac%tReQrfﬂr MG iQ?@ tP%g e)t(a(?nplé,ds%ﬁleﬁg 09f)hoasﬂhoroth10ate

ect ron-w t hdraw ng noi
oligonucleotides is similar to that descnbed above for naturally occurring oligonucleotides

except that the oxidation step is replaced by a sulfurization step (Zon (1993) “Oligonucleoside
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to G5 and/or C6 of a cytosine of the | M.

Preferably, the electron-withdrawi ng noiety is a
whadoagss179 Such nodi fi ed cytosi nes can incl ude, POTIUSENE041001

not limted to, azacytosine, 5- bronocytosine,

bronmouraci |, 5-chorocytosine, chlorinated cytosine,

Si, n ara si de, . .
Phofiftr SIS BerrofotbRiTbN0 e BRoARG A Aralgas, Sthqsis and Properties
(A gbavial ded‘l)yﬂﬁlﬁ@ﬁ‘zi BN Bp. 155- 190908 ihiRslyiRe sﬁm%sﬁweﬂﬁaphosphate
i odour aci | -nitrocytosine, uracil, and any other

anawﬁ,.sm%@ognmwter& ilert pl- ébwgwﬁsaa@sms@er non-bridging
o IRERL R E 1aBE3E AP RO Pl i Mok 5P Pphoramiciaes

(Nefwon et 1. (1090 F0@68/7078-C287)eind phuspheidditioatdd €U.S. Patent No. 5,453,496)

| eotid Pr ef bl t
has é{ng gg?rggppsgﬁi%%é? Pfg ) %g?lga?pl'és lggs%qrngégi%ﬁ ohé@meleotldes can also be

used"@iirf:lﬁaﬁ’(%t WY, oS NGAR; | AVGHM I‘PHi @5?41 Obolyhlitifhel Kith
(oL # hik

br onour aci rouraci uor ura
phoa;howbwa@dqabkbo[neﬁdazﬂ:]e Iﬁ])ﬂeennmxmgmw mmﬂhdsamth phosphodlester

t | ude the itipon of one. or
et S5l P ke SR B s Bram
al. (1988)%F maﬁbzaﬂﬁmozmzo@gtaidqwleﬂﬁ (1%95}1}\497 Jﬁz%ﬁbm :1057-1064.
4-t hi o-t hym ne, propynyl uracil, and 4-thio-uracil

(0918l IMR&niﬂdee tl@rmmn cn@ dorhpidse dneres mare Hibokeicldotilescentaining
h 7-.dea n| ne

e L L

deoryriioet as thK@ﬁdm;mﬂ siu@atﬁiorrgioneﬁt?;% 135 iBk@Sdin e ek, m&lﬂﬁ@l sugars or
9:807-813. I n sone enb nents, the | MP conprises t
suggranalogs Fy Redgeraneiatedan the IMIR I Thyse i asldifion tepf@mmddiﬂoeynbose the

e T A —

lyxogedmd zzud @) “a 8BEY ¢ypldyenty® 8)oup. The sugar can be in pyranosyl or in a

* —_ 2 . * —_
ﬁlraﬁos[y;{fgr%eg@%l),l GATGAT §’1/_\s prefer the furan051 e of ribose,

* T
deo%bﬁ%yﬁgg%ﬁm?% ggil 6[; ﬁ%%-g%d (8 supalcA B WalRd td thetespective

hetegpeyTlibaserpifRear (ﬂsc@an@m‘r@om'ﬁgu@mn PugdwanediBeaipas tElude, but

areli ?;5911 ela t(c)lea ;fh? azlgA c'fl@? gAéQCgap‘g;lro- ﬁlgg-g ﬁﬁbro JIEA and 2’-

alkoly- diGTiH CRMOBIN A chlafeds] 1o Bk athple, & s hayitliotHd) the TMP
%uD NO. 195) 5' - TCGAACGT* T* CGAACGT* T* CGAACGT* T*
1nched?:s tgslﬁgtéwﬁwto,d?U)O-\r@thgdlmnﬂgé-)O-methyl -cytidine. The preparation

s s e R TN e

analﬁgsaare Iatiaaihéx)l tc( SE@eﬂoE‘)yd?i[a 19¢ fnuclei Ol PB3sePpera éyialoiv, @ad need not be
I.MPS that maintain a duplex format_|ow

descegﬁ@?ﬁer %{&CFRHO {16 5 Y5 A ERRB AP BT ARY-Rbegiic example,
SugBREUEEARRAS W29 M WERR RBMES omBlRAIWiltZddYDhosphate modification in the

preparation of an IMP.

[00120] The heterocyclic bases, or nucleic acid bases, which are incorporated in the IMP
can be the naturally-eccurring principal purine and pyrimidine bases, (namely uracil, thymine,
cytosine, adenine and guanine, as mentioned above), as well as naturally-occurring and
synthetic modifications of said principal bases. Thus, an IMP may include 2’-deoxyuridine

and/or 2-amino-2’-deoxyadenosine.
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dupl ex pol ynucl eotide forns through cross-Iinking has
been descri bed above. Wien in duplex formwth their
W@ oomplosstent ary sequence, certain nodi fied baseRCHUSM03/041001
can increase the stability of duplexes. For instance,
2-am no-dA (commercially avail able, for exan‘pl e, from
T i.nstead ,,
e Tog o e b A el el i mon-
natrl INOleotgl8s c«anpmng ogpionk h&Efdcl€lid\N6asey andowiitfoas figpaf indeeties (and

f e f dA b f
sugfSTRIGEATE e gTHe (AL B e ot e o Arifers o thephenent invention
are SERAbD th&RB Cak %i& e%% loY Sdvafhl g\@t{) %&19(%2@95‘3&9&5&% he principal five

I'ncor por ati on of t ese nodifie S I Nncreases
basqqmram@ntsg)fmapeallmum@tuctﬂm achds. dasferdily, dbadvéiethel Iheterocychc

vk AP B S e, BB ST 0 s
yl, ﬁdaﬁiﬁ-%—@’l 20bhia-DyB 4HWiThorol M. 3- @?ﬁﬁrﬁlﬂ Bewdfﬁin@%q !)R)&)yrolo

NO 884 i nduced about three tines a productio

[2,3:d] Briagia-Svk a?n@@mogEQ:qplyrrm [288d] oitidsi-3 'throups where the purines

t f d
o RS 143, RS S SRS e B i e -
posb@aemmpgitrf)lopginmllkﬁh@)ﬁa desy -ﬁ%ltﬂﬁﬁidﬁﬁ@ﬁﬁraz&l@%irﬁﬁﬁﬁles via the 1-
described, for exanple, in US. Patents 4
Posiiog4g 882, and 5,093, 232. These base-modi fi ed
[00C2§ 9Ré HGP dﬂ%; nﬁﬁ%@ HRSHINE o%ﬁiédﬁ% tgg}%eﬁi&here% the term

| nC0r por ate em Ca Synt esl s
“queﬁevd b&ab” Brsynertyerava |W1ﬂiﬁ$bla$d amak gdf foabx hplg ot Bal dyiiesine” is

‘[m ified fugl iagh( g gent at _either
Syn?l%?’rn?ﬁq% é’Y 1 Orﬂné’r%’i‘é O8posittias Bpdifisd opydensides abryclpotides are
heréi Be SR\ b@ﬁl SvA&Sni Rk vifh / »
“PCT/ US2003/ 0 8%1 at tSachr%ﬁe%giqg 09%2%?‘{% S “analogsy o Framples of

basqimpd@@ﬁtlomu@q:lgdg btibare motithitedito, additien of «'Buﬂgaltmt[wﬂlckawmg m01ety

o RNRYB % B EPELAS Ty B Oy

halc@cﬂ.lSuc&ﬂﬁodliﬁﬁd TBt08iey cannfclGad) bleard 166l1iMited 102 htatytosine, 5-
00126] n some _enbodi ments, an i munonodul at ory
bro 6%9%}& Eﬁnil%aql% Steklagogiesine sblotinaiag cytesine.tryclocytosine, cytosine

e
1od02m§p§1n¢ ﬂﬁflcigd}@?;eal Redpurkoid,; 5- ﬂlﬂi‘p;%ﬁnimé,ﬁlrgcgll) ﬁlécﬁ %k;y @hér RMimidine analog

or m RS TGERiFo Wﬁ?S&X%H]@P abeaaad igtient Bludhdnt atsagt limited to

addlgg?i rog)ﬁn t186trod- %&@M%h@i&%{ t'BiCS S'agg)%éggé og%uﬁgg of th

1nm:@1@0m¢gulatompolym;gcgeotlﬂso Prefélﬁbly,?'@l@ cle2B0n-va8tidravdbg moddPis a halogen.

R LT TIRE R T T  ——

fluoppakacilySi@hturgtgl. can be any of a range of sizes having
an_u 8 r limt of 10,000; 5,000; 2500; 2000; 1500;
l@é@élo ghexampies ofiges msé@icatlczsonclmhe addition Bf)Onel(ZBnore thiol

o5 85 S Pl B, oy o, B ) 2

oty S . e
modi%@gon%@@% gb‘ée“en% Bt o Nk sibyaioploiel-dedze apiries -deaza-s-

azagu®$ife ﬁﬂlﬁS‘- g&%x&’&ﬁgéiné | ghe! for l'e?aﬁﬁ@%{&riﬁ?ﬁgﬂ?ﬁ% 3{2%@1'3 éz%:;g Med.

is preferably about 200 or 'I'ess’ bases In
Chem. 9: 807 813. In some embodiments, the IMP comprises the following sequences with

modified bases (palindromic sequence underlined):
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[00127] The invention al so provides nethods of making

t he i munonodul atory pol ynucl eoti des descri bed
whesaiosg179he et hods may be any of those descrP@EUS2003/041001

herein. For exanple, the nmethod could be synthesizing

the I MP (for exanple, using solid state synthesis)

R R AGRRONT o Rovl P AEER R BB NG e

5’-TeGRCHN AfCEHIEPAGAIG ATGANC] uge -€ 2naiiifé-ag; IR = 2-thio-dT) (SEQ ID
] Inonodul atory pol ynucl eotide and an antigen.

NO f>gen [00128] Any antigen may be co-adm ni stered

5. i C%*l&ﬂauppﬂ’ﬁw!{h | RUCH ¢ ] ) - QQ/ - -U_
%G‘Jgonpo& tions conp &é}?‘gﬁ{g?aA [ mbﬁ%%}ﬁ(ggéf gt oré;Ehlo %%Sj(SEQlD

NOp&Oynucl eoti de and antigen (and preparation of these

PG A SR T A A BT o BT F dcsAB Ree-d0) (SEQ D

Noalgbgrgens are provided in Table 1. Preparation of many
allergens is well-known in the art, including, but
5’ - He* A AT GG AACEEATEIG *aA OF* TR 0k ed - derizh-8razal d@BI(SEQ ID
Noé%&ihgen E(Arb al) (Rafnar et al. (1991) J. Biol.
e 266:1229-1236), grass allergen Lol p 1
5’-(0@IMOGARCET+RICGAGRISOAEUr . J. (BFeBIBpynyl-dU) (SEQ ID NO:195);
, 249; 886- 894) mahor dust mte allergens Der pl and Der
57 FIECG L \CEXBFT* MEd* =1%6propysyldtiD); (SEQ ID
NO%H)a et al. (1990) Int. Arch. Allergy Appl. | munol.
91:724-129), donestic cat allergen Fel d | (Rogers et
5’ TIGTCEAFAF I TCGANGASTGAID 559- S68A% =Alatdfo-dA) (SEQ ID NO:188);
, (94 PD8 179 PCT/ US&OS/ 041001 white birch pollen Bet
5’ A G rd LCAEA™A, J ..4&9. g‘uﬂ '__sv;; %-WW-Q@B@E’Q IDN02197).

d . 9| . i R i
S S et 1B PSRBT P bES ot nffhn d dloyform a low
congmpratdmtend it bgahis td stomlateiEN-d preupidd fom boheapsMes. Stabilizing
. (1991) . Scand. _J. in. Lab. Invest. Suppl. )
cupfs poly Bl deEr et s iegion S ort A5PHPBLapoxp e When in duplex
fornk ROBMheit EhplEBEtaR) deBHERBS:E %rﬂagdiﬁg@baseé Wb Rl in?{égsﬁe] the stability

Japanese cedar. Preparation o rotelrn antigens
of dygplgses. For instanee 2-amineidAo(conumdrpialy rediiable, frasximeple, from Glen

RSB bR ST, SRR RS bt A rcen o
and e BBG BN An ahSog X SER B KO cbnthint AL 8YanhoAA: bases in place
Bi ol . 409:213-216); wal nut

(1996) Adv. Exp. Med.
of thy fi‘@r%%h@% of SEQ&P&N@;NWQ fprmps 4 stresiger duplexawith {t3dHGpn SEQ ID
NO %7 l(s‘i*ké Sgcﬂié%og thométHg%B% fl%t%)?n ]In§(§) ora 1(1'14’ 2) ' ﬁhgsreaz Btgllﬁre]hl i)ases increases

ergen, for exanpfe; a n (Pastoreiro e
the Tth98Yt 1°C périmodificatlann . Ad demonstrated Behdr Exh0pl 1, 9BQ IPNO:188
al for exanple, Pen a | (Reese et al. (1997)

also FRuCeRPAUCtOR Taness IF rf A9 SEQLED DEh2 pihpn hisgap PBMCs were treated

oo S SRR SRAMBLEBISTRP) L BT ol 80 e
o prodedtioh @s singMélsh@nd &t $RQUDNORIRR, (Sel ot al . (1999)
Adin. Exp. Allergy 29:1055-1063); fish allergen, for

[k The preparstidnmfhase modiffedDuckebsidés, and theg9ith&imofinodified
oo ARks 2SR AL S 1580 s v et

exallﬂpfe,l(idi[ﬁsmegeriﬁ he t1 ABOEraers 883, and S0eX23 | BRdEBase-modified

i n¢ludin ut. no

nucleosides have been designed so that they can be incorporated by chemical synthesis into
either terminal or internal positions of an oligonucleotide. Such base-modified nucleosides,

present at either terminal or internal positions of an oligonucleotide, can serve as sites for
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l[imted to, Hev b 7 (Sowka et al. (1998) Eur. J.
Bi ochem 255:213-219). Table 1 shows an exenplary
wo pa/osf17@l | ergens that nay be used. TABLE 1 PCT/US2003/041001
RECOMVBI NANT ALLER GENS Group All ergen Reference
ANl MALS: CRUSTACEA Shrinp/ |l obster troponyosin Leung

atta%éﬂt of E égﬁ@eet al'r%k' la%ti%\gﬁs S%omd%g}ﬁ'aﬁiged l?l§ th%lgggtug ! hnn1%1|ety have also

beeff ddR+iB&1 (md‘lﬁlﬁfig'?muAnM 1B0ited to2e.gV EN®MatdedUiB40,5 €3, 58015,733,

5 1%%%1?’585@5@”&?%%6%3@?; 8§| ° JBZIeI ergy din

[b@?lmgﬁl & 1 s0r no%éboldg@%l?tg gdél‘i%uéﬁ odlbfk r?%o@huclécl)tﬁie (l,F (Y anxml about any

of tht following 1&8@ls (iR Pa®e 6x Eﬂ;elmak)u rl@mO@as 000;1258Y; Bl0¢ 45 @y azso 1000;

750230 ek O B0 stk o8 BRS04 P AR 20135 14: 13 120110

In sbﬁ@%ﬁfbbdnﬂe%a@ an ﬁ&n&ﬂ&n@&ﬁatoﬁl Iﬁ)lﬁhtﬂ:léoﬁdg al %@it&)thé@éﬂo%% any of the

et al. J Al ergyCHnIrmuno 8,
foll qwingdensthsr{én mseperhegapairs)all0; Ul; 32013 @Hetﬁ 209975;,30; 40; 50; 60 75;

o0 5 1900813083034 O35, BT RSP 348 0, oo

ZOOG@ SZDOBO Dasbrmgielye tl%fmﬁurﬁ)rﬁcﬂﬁld%ry%g@nhﬂ%ﬂdddéﬁ@é a8Y ofh range of
lergy din |nmunol, 1998 Hakkaart et
sizch pvigs Fom URRas Lyt @ 190001 §980; 45903 805107 5005 RAaHOD0 0 500; 300

4 r I
ZSOCM(F 12\?(F1e9r61 |1%I gr%rbrgnp/:lﬁslg%§ 210 %}L?% %gl)ai%kz%% q%mﬁl’llgra%
1nd@bndei1tlBlsdlect@ﬂ1hjwerhﬁﬁf?of 12)221232393 B4;Der 2@25y 305 40 60; 60; 75; 100;

125530: 13808 25 30y Hodod: %@Jﬁﬁgﬁéﬂzoﬁﬁ@alﬁpﬁzﬁgmn the lower

limiYRI68 tBdn Bb upp&1imil. LBl endtA7mentd hn I0P4 Bf‘éfergbly o%t 200 or less
Asturias et a Bi ochi m Bi ophys Act’a, 1998 1397:

basepyn I@gﬂl Eriksson et al. Eur J Bi ochem 1998 Hor net

@ﬁ %ﬁgrlﬁ?o&l)?sol}g@gld-erso m@ﬁgm 1%51?1'% gll%rf%]?ndn%mo%ulatory
polynucleotldes described herein. The methods may be any of those described herein. For
example, the method could be synthesizing the IMP (for example, using solid state synthesis)
and may further comprise any purification step(s). Methods of purification are known in the
art. Other methods of preparation include combining an immunomodulatory polynucleotide
and an antigen. |

Antigen

[00128] Any antigen may be co-administered with an immunomodulatory polynucleotide
and/or used in compositions comprising an immunomodulatory polynucleotide and antigen
(and preparation of these compositions).

[00129] In some embodiments, the antigen is an allergen. Examples of recombinant
allergens are provided in Table 1. Preparation of many allergens is well-known in the art,
including, but not limited to, preparation of ragweed pollen allergen Antigen E (Amb a I)
(Rafnar et al. (1991) J. Biol. Chem. 266:1229-1236), grass allergen Lol p 1 (Tamborini et al.
(1997) Eur. J. Biochem. 249:886-894), major dust mite allergens Der pI and Der PII (Chua et
al. (1988) J. Exp. Med. 167:175-182; Chua et al. (1990) Int. Arch. Allergy Appl. Immunol.
91:124-129), domestic cat allergen Fel d I (Rogers et al. (1993) Mol. Immunol. 30:559-568),
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Mosquito Aed a | (salivary Xu et al. Int Arch Allergy

| mmunol , 1998, 115:245-51 apyrase) Yellow jacket
w@rik@gss17d, hyal uroni dase King et al. J Al er geC1TZUS2903/041001

| mmunol, 1996, 98:588-600 and phosphol i pase (venom

MAMVALS Cat Fel d I Slunt et al. J Allergy Cin

whitg ik gylies P 1 Hrisnetss 71555 FllgPl 1 Reagn 51830 tapancse codar

allel%%ﬂé @h}' iy 1 Qiﬁpéry J72 %&ﬁg&&l &Ry (@@ﬁ)} gm%zufa&’l@g)d 8. 62@65@) h&d protein

i | nunol 997 721-7
antlngtpdimlll Dﬂn)er Rafupcplhmr(Eha}éetd @Ial (89993 Bemdai opkn. LRésIn@mtrrﬁuppl
B-1 act o | obul i

9 247..746:5 t
2040 1 45 ot ot e B Vb e erehy B bire,
Jumgghihﬁr]aﬁc{neé’é ced§. 1 Freﬁéﬁ&tld?%r&éin ANdilzEns f?&ﬁ%ras@ﬁol@éﬁfoﬁﬁz Vivo

2, Koni eczny et al . I mmunol ogy,
adnqmgtyatloggmag’pqerg@pg@d vary |i pocal i ns Spitzauer et al. J

[@513%Lﬂ?’so%eg<g%bo%6&%f§% glieig r§ ggg' gl?ergen( %huadmg, b@t riot ‘fnmted to,

pealtlaiergen, foAeXangde Ak €h e(Staxhley ét 481 @bogham Eiﬂ%ed Bzol 409 213-216);
271;32951-9 |ipocalin) nmouse urinary

W@ﬂlgqgfﬁ,yf%@xagpple,ﬂmﬁgwyr et@bgﬁ@%@zf ABlergy lzn(Wynol 101:807-
I
S14f b i), OF o ik b hin [P5Rrub GALELES) 3 alidey Glin
Immuabl. CO2:A0Rd02 7 8BHAmMpAHerkdd,-for exdonitePen etl (Rkeseht dle€l§97) Int. Arch.
alleggy Bymigh %20 JB5 ‘;gg 1&%3%' O e Dy R rooke GTaL. (1997) 1
/ / '
Jmn%%ﬁ 199887, 26’5%75 Mﬁ%%ﬁé!g@&lfgp&ﬁa%l}%wﬁi}g g B%g%ﬁﬁf4@glft al. (1999)

Leung et a l'ergy “A’in

CZZIPIEWIMW 108y ﬂishyclllletgenyfo@ erahplegeiratbwhins Adan Do et al.

(19@%0 dd J-&%%zzg@i 2906@94?9295 é%ﬁ aE (i%#) BoRgéen al ) eﬁ’gﬁzomed Sci.

Appl996:6328). In some embodiments, the allergen is a latex allergen, 1ncluding but not
limited to, Hev b 7 (Sowka et al. (1998) Eur. J. Biochem. 255:213-219). Table 1 shows an

exemplary list of allergens that may be used.

TABLE 1
RECOMBINANT ALLERGENS
Group Allergen Reference
ANIMALS:
CRUSTACEA
Shrimp/lobster | tropomyosin Leung et al. (1996) J. Allergy Clin. Immunol. 98:954-961
PanslI Leung et al. (1998) Mol. Mar. Biol. Biotechnol. 7:12-20
INSECTS
Ant Sol i 2 (venom) Schmidt et al. J Allergy Clin Immunol., 1996, 98:82-8
Bee Phospholipase A2 (PLA) | Muller et al. J Allergy Clin Immunol, 1995, 96:395-402
Forster et al. J Allergy Clin Immunol, 1995, 95:1229-35
Muller et al. Clin Exp Allergy, 1997, 27:915-20
Hyaluronidase (Hya) Soldatova et al. J Allergy Clin Immunol, 1998, 101:691-8
Cockroach Bla g Bd9OK Helm et al. J Allergy Clin Immunol, 1996, 98:172-180
Bla g 4 (a calycin) Vailes et al. J Allergy Clin Immunol, 1998, 101:274-280
Glutathione S- Arruda et al. J Biol Chem, 1997, 272:20907-12
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9:197 rBet v 1 Bet v 2: Pauli et al. J Allergy din

| mmunol , 1996, 97:1100-9 (profilin) van Neerven et
wW@bkeo4/@s81m Exp Al |l ergy, 1998, 28:423-33 Jahn- SchaT/uSmn3/041001

al . I munot echnol ogy, 1996, 2:103-13 Breitw eser et

al . Bi otechni ques, 1996, 21:918-25 Fuchs et aI. J

ATer gy [ Ghisfrbdmunot,— 1997, 10073~ 56-64 Brazit+rut
gl obulin Bartolone et al. Allergol |nmunopathol,

1997, 251236344  Cherry Pi ofal Md BRiuRbL, @Igb@w@n)

Scheurer et ol Zrtt3
P enl R T e T G e T
Lehrer ¢t al. Int Arch AH:;Lg%'%& 98455

113: 12244 Gass Phl p 1Hk§ gm Al ? qh
AmJ Respir Crit Care M 151;9598 157:126 t I’ not hy

grass pollen) Vrtala et| Rihelledet AINMBIS@hend Ubo71 57228093,
160: 6137-44 Ni ederberger et al. J Allergy din | mun.,
1998, 10DeBaria@¥l Hol 1HSwighevdt] Adlems SliSoimuasimoes, 1@k423-5
Eur J Bijochem 1998, 25P:200-6 pollen Bl uegrass

al | ergenPPHang et al . J| ¥meahell ClinfopBomupsgl 1998 1131-¢yn
7 Bernuda grass Smith et Yapeetyl (?GHA‘F”E‘]H“ONI?%r]éﬁ/?’? fmunol |

1997, 114:265-71 d A
al. di nf) géAl | er gn 19%%“1(&%57 A |§ E‘?}gﬁ%aé?&aﬁ&? 30
Al er gy | gigy | munol , k1993ksso;aq1 226 Hfinen] ApANESE Cedar

diira C1 ar . DIroOCTICTTT

Jum—a 2 (Junt cnua aouc YOKO
Horxg} ophy S| SXR‘ég:c; lqe%laéfgchll%ct@@)zhe@fwyimllw%
Cry j 2 %%quu pr al bl ogy, 2000, 99: 625- 629

Mos(u@o y pt olréed &l (padiponi ca) [Hmétpent Ammallagy(lmhhcan}%, 115:245-51
Ti nghi noamtasal . J Al l er%y cin I nmunol, 1998,

Yell%g%ésk’zgz' Znnééiﬁst £%1utEMad Kx'f}?%ﬁ 12151?@;& Clinl %&uﬁol,ﬁ%w”k-mo

25mdphepdlfddehs el er gy
1997, 10Qieonb6-64 Mercurialis Mer a | (profilin)
AiL\.éer iU et al—~. J Atergy & tmmumol—1998,—161:-3
Mstard Sin a | (seed) Gonzalez de |a Pena et

Cat al . Bi ofF&IBi oph. Res (Giimmetal J ANed) CHAmb@OB 1995, 95:1221-8
190: 648153 QO | seed rape| Brinapn 4t alp@P97e hAkkdyeHig &mmBni P127-32
et_al. |nt Arch Al ergy| Feffuner OpinBegiptr, 1999 7:06858271

CowPeanut ABas dv (Handbrad| €y Bleildlet al Adx\ﬂelg%@hrj\fgﬁim&l Qb97 1839617
409: 213+ GpdBatinks et al . PRdulididen bRy 8HthemEIGR, Re9@orﬂ1¥1@921
Burks et al. Int Arch Al 34@r7¢pysol mmunol , 1995,

107: 2484 50
B-lactoglobulin (BLG, Chatel et al. Mol Immunol, 1996, 33:1113-8

major cow milk allergen) | Lehrer et al. Crit Rev Food Sci Nutr, 1996, 36:553-64

Dog Canfland Canf2, Konieczny et al. Immunology, 1997, 92:577-86

salivary lipocalins Spitzauer et al. J Allergy Clin Immunol, 1994, 93:614-27
Vrtala et al. J Immunol, 1998, 160:6137-44

Horse Equ cl (major allergen, a | Gregoire et al. J Biol Chem, 1996, 271:32951-9
lipocalin)

Mouse mouse urinary protein Konieczny et al. Immunology, 1997, 92:577-86
(MUP)

OTHER

MAMMALIAN

ALLERGENS

Insulin Ganz et al. J Allergy Clin Immunol , 1990, 86:45-51

Grammer et al. J Lab Clin Med, 1987,109:141-6
Gonzalo et al. Allergy, 1998, 53:106-7

Interferons interferon alpha 2¢ Detmar et al. Contact Dermatis, 1989, 20:149-50
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Poa pratensis Poa p9 Parronchi
1996, 26:697-703 Astwood et al.
wAa208/058109: 269- 77 Ragweed Anb a |
Bi ot echnol ogy Aug,

1995,

J AIIergy Adin I munol,

f\f\l

et al. Bur J | mmunol,
Adv Exp Med Bi ol
Sun et al. PCT/US2003/041001

13: 779-86 Hirschwehr et al.

1998 101 196 44 V\D

UULH UO

58179 PCTUS2003/

NA
&

faVa¥i]
UUJ.

L
MON‘P%‘F%V PP minol ,  198%0e 96k’ _Atlieﬁﬁyﬂm IW@°L6?96{981954 -61
PLARabori i et al. Eur J Biochem 1997, 249:886- 94
ALMERGENS: Jug r | Teuber et al. J Allergy din I nmun.,
R N T T e
77U 1 o7 9] A N I ] —TIrTTuaTrToUT 7 AP, XL OUOUToOouUo
Bircl| ect r opiveltea gllesgen, Boig3! 1 Iwedorz 23l Blﬁ‘tbkl@ioph&@gfe@cgmm 1987, 23
Asp f 1, Asp f 2, Asp f 39 1@ arrerl et aI l\/ycoses
1998, 41 (Supp!l 1: 56- 60 .
al . Eur |IBdtnmBaoi2; 1998 ll“°éé9 100
i 4233
Al | er gy |@rpfin} r r munol , l§ _SC Oe 10 13
Arch Al llergy I munol, 19g et I3
Adv Exp |Med Biol, 1996, | ﬁ&ﬁseléllnﬁlergb/@ﬁﬂmnﬁholabw 400356 64
gy I, munor, Iy tivenganes
Bro oy o] BEOy ror Al - | BAIRE £t AR G 997:25:135 44
Ched997, 11 $>ru?a11$m50r altlérgamt aS<$eL(reMélSm)ol Bh@mﬂma‘v Bespen
Car abal T/G, Adv EXp 209 -3
IIbenl Ci I I | ni u(ﬁw a?)l ergen %w’set ﬁf Dﬁﬁ%ﬂ.l ?I
199721 682-00 Rsihoe oo he B .f,’i.vlng it fh IS5 1224
Graspr ch Al || &F P ARAHI DS 19§5fe etrb?smz@ssmr%t)@[rwmi%ﬁ&l 1§7:1269-76
some ent)SEmi SRS Poligd ap F@%ﬁﬁakw “&ﬁ%ﬁ?gek@r%i‘fs““
agent, including protozpaficor> et driierey Fiimigapun., 1998, 101:258-
(i ncludiing unicel | ul ar and multicellular), and viral
i nfecti 04l AORRESrass EXaMBlBRmY alsﬁhkfﬁlbéhgm%é@hsz :200-6
anti gensg pae described herein and are -known i'n the
art. Bacgteria include Hetnophilus influenza,
My cobact Bivegraspalterper cul pBhasg @nld) IBauaetiedd, s1per-b ussi s.
Prot ozoan infectious agents include malari al
pl asmodi| &y» ‘Eé?@ﬁﬁ%@r@ﬁ% spreidiced, Infﬁﬁglpﬁhmsmuno}s PO 184265-71
and Schi %t o%%l [ es un i nel ude Candl
al bi cans. %Qrf "E'H'E ] Ifr {92#79? g
_a__w_r_al_@_p_u_%en \i rnl C\/Sr$ a 823 {H} 64
Japapyat Cedre | NGt A HPEELFShed, ﬁ@@ﬁ?@%ﬂl@h% wvlgg Reg- 90@@@ 2000,
proteins (including, but Rot>2%i i t ed to, nenbrane
anchori ng jotein, | gare c §i ()n%’) nd
nucl eoca M&E@O&wt |1n§e,sul—h%£/ p ) r%@g%%b 2genza
virus matrix (M" protei and influenza virus
Juniper Juno2 (pollen) Tinghino et al. J Allergy Clin Immunol, 1998, 101:772-7
Latex Hevb7 Sowka et al. Eur ] Biochem, 1998, 255:213-9
Fuchs et al. J Allergy Clin Immunol, 1997, 100:3 56-64
Mercurialis Mer a I (profilin) Vallverdu et al. J Allergy Clin Immunol, 1998, 101:3 63-
70
Moustard Sin a I (seed) Gonzalez de 1a Pena et al. Biochem Bioph. Res Comm.,
(Yellow) 1993, 190:648-53
Oilseed rape Bra r I pollen allergen Smith et al. Int Arch Aliergy Immunol, 1997, 114:265-71
Peanut Arahl Stanley et al. Adv Exp Med Biol, 1996, 409:213-6
Burks et al. J Clin Invest, 1995, 96:1715-21
Burks et al. Int Arch Allergy Immunol, 1995, 107:248-50
Poa pratensis Poa p9 Parronchi et al. Eur J Immunol, 1996, 26:697-703
Astwood et al. Adv Exp Med Biol, 1996, 409:269-77
Ragweed Ambal Sun et al. Biotechnology Aug, 1995, 13:779-86

Hirschwehr et al. J Allergy Clin lmmunol, 1998, 101:196-
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nucl eocapsid (NP) protein, hepatitis B surface antigen

(HBsAg), hepatitis B core protein (HBcAg), hepatitis
we2@osarn (HBeAg), hepatitis B DNA pol yner asepPCT/US2003/041001

hepatitis C antigens, and the |ike. References

di scussi ng influenza vacci nation i ncI ude Scherl e and

Cerfmard (1988) Proc.—Ng 6 Acat—Set—USA
85: 4446-14450; Scherl e f‘@aﬁ@&%ﬁﬁﬂﬂ&éﬁﬁ@mﬂunoﬂ@7 M5 10-21
164 1114- IT1Z0, O alftori ar T TIIo —vatctrne
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PeméﬁﬂnumOt n @ﬁe?geﬁan be 1 denéhlerg etgpcynséxg%ﬂgrgm%[igiﬁ%éq an

r\l(‘ nmm
LCbHHIunD For—immniza

Psilogybe ¢ r eafPPAt of exi sti r@emﬁt@r it Aichrlmnioduhat1695107:298-
peptides can include tu cells (live or
i rradiated), tunor cell extracts or protein subunits
of tunmor antigens such as Her- 2/neu Mart 1,

(00434 ] Howrisrspanidimens, ithreantigeEL) frorgan glhﬁeamw agenthinolading protozoan,

ey B A A

Examptelsg)é BuitabRSA}al agtfigbnt YreQiebdribed heMRt sld 88 kh&n in the art, Bacteria
uno- based contracepti on can be formed by i ncl uding
inctife el o

& ey r_astestmuber culgsis apd Boedetella pertussis.
Prot(wﬂ(%%Qﬁfegl'l&&ty s ifRhRR WS ari dé?@ia@m%ﬁlaOZéz.%}? %amz% Qoq]c':ged's,]f Trypanosoma

Attenuated aR | nactivated viruses are sul
specigsentl Scbistesasa sieeicanFings includr €palidt 4ibftand. t hese

RSOt P agir b et is Hvigl Mg VG roA R PERe antigens
1nch@f BUitRE Bot(198R) to SR N pﬁﬁélﬁé fith aMEHV%%F Ssﬁﬁgiﬂg §h81§1f1 but not

npany, Inc.). For exanpl e, polio
hmlfgé t¢, ppmpbrang mohorng (WA) pmlmn,@mmm capgtit (CA9 rpdote@nﬂhﬁEl(eb@tapmd

e, AL b i i S
nucledcapsid ﬁNPWMFéﬁVMﬁ&titls(B\/ﬁfrﬂé}: aﬂﬁ%nr(mwgﬁ hebatHS ]@éore protein

RUVAR>;()§R)II (Merck). Additiona ., attenuated and
(HBepg): RERARLIS § PetPindHBeAg) henafitiq B/ APMB’W@S@H@}SM& C antigens, and

the 1ikeMRlcBfertde§ Hﬁgu%g %%ﬂ&e’nﬁa gac\é d{aﬂﬁn iR \gﬁ:{l%r?é ﬁxgiu(ggrggrﬁ??%&

non- hunan mavi r us an
ProcpNotli deadhSpt Udd 8antitgeinso; Johed8ad G&hame9@®’op@wamc$ 164:1114-

12, St o3 USEOP e 1 sl S ok aipalbst of (GOT8) Pirol 71:3391.3396;
AhmAfilai 81 §1998Y VQ@a;‘zeSPﬂ ?J@dk oboﬁ‘héﬁ‘@['a'i (?%bl")%c&% 9. 1633-659;

puri fication techniques known In
Goverbpvaideymirgov ﬁﬁW)bé?t«p Vol ¢ED7) gmgméapmcie anil. (1995) Vaccine

13:3 M Ruike ot al. (1994) Vaccine 12:1340-1348; Tamura et al. (1994) Vaceine 12:310-
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[00137] Antigenic peptides can include purified native
pepti des, synthetic peptides, reconbinant proteins,
weewdos§rot ei n extracts, attenuated or inacti vVRECBUS2003/041001
viruses, cells, mcro- organisns, or fragnments of such
peptides. |munonodul atory peptides can be native or

AT AR T i S RN

8:553059d. | @&eﬂ&@@l&%ﬂdnﬁ@erﬁﬁdlﬁ@ﬁﬂés aﬁr@@r&@ Hﬁﬁﬂ) %n‘aup specific antigens,

construct peptides of noderate size or,
whigh atei knandens tllﬂmb &1 Jrinfgetigys peeme snclgdmgdolp ha‘slamted to, adenovirus,

8 e BB S L Sl s b2

[Fo1a3 Mem@flaﬁtlgﬁﬂy pEsideamnd@proritdere kitdw, Ziﬁﬂ abﬁla%[&ﬁ'tl@e art; others can
am no acjds to produce peptides. Kullnmann (1987)

be lé?@gﬁﬁétw@grﬁemm@n%ewcm@ A OIBITYLFAEPN BgR0E IYDan Homation or
treattéHt %?\%ﬂ(l Ié%cﬁglé)?%y 3 unbﬂl%dlﬁlél!ob?% {d&’ SAI%/lhcﬁlﬁg oqtcleﬁise ghve or

can be o sing t en1c ery o
irradiated), ltymar ceblyexitracts adri ppotefnrsohumtstuif ohra g zﬁﬁigeﬁﬁtrch @s Her-2/neu, Mart1,

carcgi?cga ;[(;]Igaglgf%%éfﬁ%ae@%uﬁéﬁ% A £%§ ! 03% uflg (rHl{/IFG) mucin
(MJC?PMAGEtahHQeﬁnEAG-'E ﬁﬁ@eﬁ’é ICNGE Anfi} %é’i‘l%t%ﬁ@b p%&ﬁt%%ﬁ!hﬁc antigen

| RL”Press. Péptides can al So be iso usin
® Sét),amdéyr@sma@c H¥ricgines fog immuag-baseddi cmtltrycaphpm Kt begfomlph@l by including

oct RO PRI Y e P R0 PR b A 2072

[ammp lA@t%@lMéd @mﬁhcuv@wdmg&maé BB seARordinBS MeUsE gen
in H influenza vaccines, gangliosides and

Prepargtionstshese vausesia welldaawadn Histast ddnam ae gemmevaiallyl available (see,
e.g. nﬂﬁﬂ s kﬁ@MRéfEﬂ%@%IQ@ }SaZr%lrE(& tH)‘iin' dic%?ii?(&no%ﬁ sa¢9mpmy, Inc.).

eS|s usin enzy |c e
For (esamp\llem(ﬂmsxems is sudlablass ﬁRIDL@E(HystaIrMéﬂl@x (fcﬂﬁlhufg}ﬂ):ardls

A B e e
AT"EENW@@QM&&H)% ﬁ{ﬂ»& WEROSS M‘@ﬁ\f{ el%Hf&Iﬁﬁtubella virus as

onposi ti ons and hods usi ng e co ositions
MERhNAR@II @derclay. eAdvbtionaly; att@duatgd arkl Maetrnateglenmseﬁmch as HIV-1,
ti gens. incl ude, but not d to
A5 SRR e e iy B et i Gomen
papillpglasiughd Do bigh virliediche Vﬁro‘vﬂie rﬁzﬁﬁ@@ant@éhgo and gp4l .
Nuner ous sequences for enes and antigens are

[RHISRhIn sospe enbediments;the a@t@nw@nﬁsesraawraé iegtoy, sk agtvaesinia,
abase collects, curates and annot ates
adeIEivy §%%?%§S§§%gnd am no acid sequences. This dat abase
[0G1 36t Aatisddsineay b iaolhted fiont theltebur@a dsing parifiedionytechniques known in
theggbllcatlon see Huma RetrOV|ruses and Al DS

A SHUF GRRVeRicatly-cRane Broduesdismgiresmynant srpthasts.
; v .
(LR O8E pAsd LATME U RSB Bt oy,
reCOﬂnl:omm atqthS,\mlcw prohelrtmmas; afenested acingstiviatedrmilees, sells, micro-

fected wit nfe us frompurified .
oresiiegin b Fritbes pF Sieh R it FReRG B UaaCar DR ptomgtise o
syntﬁéﬁid@lrche@l&aﬂ)jﬂl\)tr @@i}lnﬁ‘atié@]ﬂ)} ﬁiﬁy‘imeﬂﬂﬁ -oARhéARAl syﬁlﬁﬂgﬁ Hlown in the art

When used with antlg | MP na% be adm nistéred wt
is syifgbleg Selutienphasatspt @ $ynthesis can be used to construct peptides of moderate size
or, for the chemical construction of peptides, solid phase synthesis can be employed. Atherton
et al. (1981) Hoppe Seylers Z. Physiol. Chem. 362:833-839. Proteolytic enzymes can also be

utilized to couple amino acids to produce peptides. Kullmann (1987) Enzymatic Peptide
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ways. In some enbodi ments, an | MP and antigen may be

adm ni stered spatially proxinate wth respect to each
woRHwe/05810¢ as an adm xture (i.e., in solution)PCEES2003/041001

described bel ow, spatial proximation can be

acconpl i shed in a nunber of ways, including

onj u ion (1in e)... encapsidation, yjia affixation,. .
syofigely BREURBeHSr Adettise ol avbRice8 b et Acaiyiig B iochemical
machMer{'B54 celRbebeisalikivn fidm 4 didicichl 8dlirtd SReddfifbinant DNA techniques

grOX|nater associ ated at a distance effective to
can

6 lsepiayed fonily podustomert pgpids/ URpoe 3t 94411087 Treasdriptionend

Trab AR RGN BbERAAOTRET s, Rl BT B il standare
techiiies ewdhediaffetityschrémigtopfdphy.s conj ugated with the
[ | MP portion can be coupled wt

antigen. The h the
[amsi EBreferably ithsanbigens ae npRities-dinids (g swatsrels pxelndipgholesterol, fatty
.in i " A - | N i .
o NS S SO USRS L e e
ganglimsids and gh'comnttimf These ¢aue obtaimid throughiséwdpalynethods known in the

nodi f.i ed base an internal posjtion in the | M. |f )
art, f%gldféli‘ﬂ qsal@,ﬂor? %nad;syﬁgﬁﬁlis JEMZFA°IC qqlg}dga’gqjmpg}gfi% In certain cases,
such 82k 48y Hefil fﬁtgy Sids A1 Mo SHE ShitddMi Hfor88iESPthe molecules

it can be reacte directly with the N4 am no group of
are egmuwsicipdlyraggilahles. Dependi ng on the nunber and

i f . i ' ' he | MP, . i fi .
T TR R -
the E&0aktlondlidcdideabut\eed Mot lirRigdd to SHI b YNL.C K 8&SARSsns BYkhe, but are

as are known in the art, can_be incorporated at
not Eited fo. thaspianiigens derivad from EHYgnvplone elyserrofeinsipeluging, but not

L e ' C [ ' .

iR iy 820 3 2B N ol B8 A Db Hatigens ave

knofvan &oi exeatplgrtheipss AldnsNatmnaldeabpradsgHIVoBequence Database collects,
attached to, e ti.gen of interest. [00145] \Were, )

UG PSRN ﬁi{}aluﬁa@atlﬁgﬂ@d&mlﬁa |a96é5ﬂweaé?& thiisdihase tpccessible

via B iAhBfeCAY iHA8Jctr1§ BlbIRGt oA bEFNEHn Rt DRuses aRAATOE ddipendium
| MP t hrough solid support chemstry. For exanple, the

(forlepmmpleo2Qd0cditica be added to a pol ypeptide portion

by AR B0 G5 e P BB i methods kv
the 481804, fdnthdtBicalial oibicsiabéxtalts, rdAARNY infbhted Rith the
. .Acids Res, 18:501-505. Alternatively, the I MP can be
infegiiqysipgentz Bamawsificd patypprtides, from rerertbeinly Peodtieed polypeptides and/or
-hrough a cl eavabl e |Iinker extending fromthe
ass%ﬁﬁ%ﬁa&m ﬁ%h chem cal cl eavage of the IMP fromthe
support, a termnal thiol group is left at the 3 -end
of the oligonucleotide (Zuckermann et al. (1987)
NudMiH-An#dgdnds Res. 15:5305-5321; and Corey et al.
(1987) Science 238:1401-1403) or a term nal am no
[001cd pWhen nedd with afithen3IMP RthyMe ddhtnistetddasiftughtieh iifle number of
(Nel son et  al . (1989) Nuc]eic Acids Res. . ) )
wayg7 Iy spgae qmigpjments, g Phandigen ey barsrimenistsesdispatipllyppoximate
it : er :
it SR 13,08 QUG8 5l LPERERL 5, 03000 L BB Abcon, sai
prox@mdBery @in Weorpagplished ié ntinbert dfivadys,ndudingadohjvBatian (linkage),
carboxyl . oups of epti.de can be perforned ag .
enciidgnort i FRETA cataitytt § sdy it P FErEdt | aieraly, and most
prefﬁt}&@iy? SYBVP afid Bh@sehi £8broRRRAOGGBs0 ol dfd Fa’fStandoQ¥REERG 0 enhance

an ol i gonucl eoti de carryi ng an
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appended mal eim de to the thiol side chain of a

cysteine residue of a peptide has al so been
waleaansdiedd. Tung et al. (1991) Bi oconjug. ChenPCT/US2003/041001

2:464-465. [00146] The peptide or polypeptlde portion

of the conjugate can be attached to the 5 -end of the

rou or .car.bhox Q

the {5 tebe BT Bomi b o e o SR P BARIRP 5 ths gutieen as
anddhﬁm@ﬁﬂtheSIS Preferably, while the oligonucl eotide

is fixed to the solid 48 WO 2004/ 058179 . ]

W@H’stzm @nh@mentwb@ BYIP is gonijpgrikgdnvitly the dptisehprhesiMigy portion
cange %éﬁ%l i r i dﬂ en g{}fn%h 'of Q H@ﬁg&??’% g%éﬁtg Qﬁvgysd mc?tﬂfjng covalent

emd&ﬁhaﬁhedﬂha1mh@m&nmhydroxyI Agrawal et al. (1986)
Nucl ei ¢ Acids Res. 14:6227-6245; Connol |y é1985)
[RP434 The h\ek Betwiger the pertiopgwan Bpmade Kfrféﬁémr tengjof the IMP, or at a

U P08 B SR g
contalins a(sb8blE réuctie ngug ¢hegpan NGI&ydBGﬁlsﬁébintﬂaeskﬁ) gtcambe reacted
Aci ds. Res. 028

dire%,é? gvﬁ% tﬁ%@h gllalﬁg)@ogl%f se)ti%resfl yes. 13% g rf]l}fr{&lm%er and location

of cRtobihd r&Pducs UM TRIPE eciﬁb &RBIRE %ﬂeQﬁ‘ mdr@ FosRIteS 8an be achieved.
hi ol , and carbohalﬁ unctionalities can be used t
i

[0Q1A4] ddemgatisiely appdifing Obgmglgms;ﬂ@eosmh@staoe knqyepin; thl@art can be

P b it s Rl B g i gptain blocked

fundtivhalgbuprowhich), anlhdﬁrﬁebloﬁkﬁf aﬁ‘dﬂe@cﬁﬁlc w1ﬁﬂ£barﬁ:$y bPfih6tional groups
bonds, hydrophobic |nteract|ons hyd en bonds and/ or

whigh, pardfes Progeat en, oz pttackied fo ke antigen 281ttt coval ent | y

R T P
attathedtto thyd 3’ gand b theaVb thraitghasolid duprioot chexdsipl. eFortemanmle the IMP
nodi fi e of a et al. (1989 cleic

MP. R
porfh 16 g0 .o lPop g PoTiRG S B P mihebized on & stpport

Har&laf®REi @M Al (@9%5 %wemi&dbt }aé?s P@nbﬂs («199 %atHﬁﬂaﬁbic@é/\a al. (1990b)
formati on a non-coval ent | Yy bound np ex of

Nucaig épndam.l.s 98r503g e&l@mqulm the InRekeathe swntbeslzgd aathat iti

I
conf G 8 1 S YL SRR SRl 5B

cheila] elegkage of dmmm&mhlme §uppoRd tefifithal ﬁﬁtﬂ s i6 Nt ﬁ&ﬁle 3’-end of
am no acids, or through the use of a i nker_ port

the eligasupleptide Chskegmans eyl g 887 Winlere dgids #ﬁ@ 1361300738 1; and Cory ot
al. (2%’{%5}0%%0&&359%&01 § 84 bdgaftha &Hﬁwﬁ&h&% Neft Etg[fl? -end of the

non- cova conj ug a n “occur
oliggmudectide yNnlsgraeti al.g(l §89) ialede deiilvReand:1781-1794). Conjugatlon of the

ami oa*llotdll%?d I§1I§ nas ?18 ggqrﬂnpg gf &%ﬁ%ﬁ{é SI d Li)&ﬂey{qu?cf %ﬁp (#@cnbed in Benoit

et all @@8@)@&0 oﬁﬁgﬂa@gk 4hor: C@Bﬁ?ﬁffaﬁbn %Pme%&ét-hﬁalﬁéﬁtﬂ%ﬁ% daM:())xyl

- and antigens can occur thiough DNA binding notif
ngImSIO(-f ¢he reptidtrean hepesfoaved od désciied inSindheit al. GEIA) legonucleotzde

R g BRI R e

app@idel Rodéigsde hARLAHI stR&hhinHfadgsteine r&:ideM? atpRp@dd hddiatko been

can be fornmed using standard net hods. These net hods

desqripefudung gial @PROABecaiug Cham FA64H85synt hesi s of
[6’61'4%?*?1{%)&)?1{% de f)&%’épqﬂg lp'oRio% of the conjugate can be attached to the 5’-end of

the IMP through an amine, thiol, or carboxyl group that has been incorporated into the

oligonucleotide during its synthesis. Preferably, while the oligonucleotide is fixed to the solid
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conj ugates (Yanagawa et al. (1988) Nucleic Acids Synp.

Ser. 19:189-192), oligonucleotide- fatty acid
waeomusEres (G abarek et al. (1990) Anal. Bi oCcP€nUS2003/041001

185: 131-135; and Staros et al. (1986) Anal. Bi ochem

156: 220- 222), and ol i gonucl eoti de-sterol conjugates.

supft B aBl oy o BlEaed Bhine GGk cEpyIA phe end, and a

phoB}ﬁQ)laﬁﬁﬂdltEheﬂﬂeloﬂ@g@ cOfaldnlil§ atthtl@dno eleePiHydeoxtyD ABrawal et al. (1986)
<ﬁ% ccharide can _be fornmed using standard known
Nu t7|46 ResHd2 2de2nd dsommedly (HS5) %ﬁplem/éczdbﬁeq il i e4502;

f d
oy L1, 0994l S Ao oopie, gLRRISERNE i s
15:331 3 li3emBisolgd fbbidli (198 Llvd Biedy. ¢64:386-344; B ankskt al. (1988) Nucleic

acigfRes, P61 bl B0 i1 HRRig e RdR s L BenO LD T riag, 5D, and

5,1 B8 Aub¥@)Snt to \MBEFoRecliBE thd Mﬂeaﬂndl I\ﬁldl csar gf };ﬁﬁg‘ﬁ(ﬁﬁﬁtles can be

usi ng reconbi nant” or chém cal net hods,
used tredoyelentle aitachgbe bhginacleRiddto(asptijle.i Eenmt et al. (1987); and Sinah et al.
o i gonucl eoti des and Anal ogues: A Practical Approach,
L Press. Standard linking technology can then be

[06RO] e Mlﬁﬁﬁgentcbg] Ebté Chi @lko b&RorhRd tBugRRbd-88/A1&KE interactions,
ot her peptide ild (1990) Bioconjug. Chein.

such agjiggic hapds.diydraphebie emtpraﬁthrwﬁlydr@gqnémnés anfl/oroan der Waals
mﬁ%¥gkpe5|zed usi ng reconbi nant or chem cal nethods, the
age can be formed by chem cally activating, or
[POIES) Alohicoatlend)y livkadeatfuigmes Gmadflude a @on-eavdi@n enteraction such as a

biotgy %n?é%diéggﬁpﬂegs 4 DB S AR ol s 5Bl ospgmodified base
of afiik/Ac etozfl I@ﬁgeé&?gzd.? g@f n 7%%? C7%'5 f“smtcgwgratlon ofa

ol i gonuc eotl ound In U at ent
streptag@in MaRty m&lle@ﬁpﬁdkﬂﬁ)i?ﬁoﬂ Nbrwsafdimoaiidn ofe ndnadeehlienidy bound

B Bl By SR
[60148] NohX392AkniBis@setiond cand1@ B ccds ﬁ@&%ﬁ@mc E&@rla@@&ns%volvmg an

| MP may be proximately associated with an antigen(s)
IMR ﬁldotteﬁéuewgﬂyn thepndige suehtsodhiarasd tasnine aciflgyor awolugh the use of a
llnk?xgﬁdr?ﬁ@c%grﬁ%%%éﬁa?%deﬂeyl ﬁeséls[ 'c%ﬁ?qergglxg% ﬁ %ﬁghea(t)ﬁg%%ucleotlde and

the mt@ennﬁbﬁémlqﬁé; @Oh&bea‘lelby:ohjlugktﬂgﬁcah@caurﬂieﬁifédﬂrd@enerally negatively-
Iatforn1no|ecu|e (al so_terned

nol
Chargsil ivlﬁo%nﬁwppsahge ¥-chatese aminccasid %ﬁsmura@o%ar Rep$ide,gig-cpplylysine,
f, givhR the | MP and antigen(s). In
poh%}%ﬁl\rﬂegﬂn% d| neﬁ?g&%?%#ﬁ{eﬁp and antigen are proximately
[&H§@bNanGHVﬁwﬁavaw@pmndmwMﬁmdhﬂ?mmimaqxns@mﬁkemahhmghrmh&

bindilf sl AR ORGIR fpeniriont wBIRYA a5 EHcpEa ey Magengmple such

DNAaddis@im o8 dih deTFold¥Ein RFAXIFHFRDE FRSH9 GhAhhtODNK bt dldyP
and first antlgen until the conplex is available to

[0H&1] Bheybinkage of theripBliord lamid C@Dh@fqrmed gsisgstandard methods. These
metﬁ&ﬁqﬁ)a{f(!leaﬁ)h{]%ﬁ?@?ﬂ%lﬁgd to ef er %g{ﬁ)lgo[nﬁéle% enqho§§hqlwld

en’ an

conﬁl@ﬁei or dnagiwﬁdj dlMang S)Wllddz@AcM@Sﬁhp 3% 19 %192? oligonucleotide-
m ¢roparticles and/%rlklﬁ somes. More preferab
ra

fattyagid, Gammeeases (Grapaggl dran Biodkerwsr bpakil- ki%@nd Staros et al.
(198{%?/%/719[ Eé&?ﬁpgﬁZﬁ‘%sﬁn{gﬁg g@ cqébtlde—ster?lhcgn_}ugra%s.O§ou3rad et al.

-1 MuNoI no at or e are in
(193 Proc INergl. ﬁcaﬂn&’abW%)MSgﬁVBﬂo about 100 gmin size,
preferably
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any of the follow ng ranges: fromabout 0.1 gmto

about 20 m from about 0.15 mto about 10 m from
W@b@ui580795 mto about 1.00 gm from about 0. OBCTHUSZ03/041001

about 0.5 gm [00157] Coll oidal dispersion systerns,

such as microspheres, beads, nacronol ecul ar

(3R] i hooaad OF BEROR T Ms 1 B P8R R Be £H5Ch using
standfd4h8R8 WlhddeT W@?&Qﬁ&h@&sﬂaﬁ@lﬁde Bux & 1ot iskie@ %o @lﬁléjsynthesw of

| i posones _can provide ef fective encapsul ation of
oligpmrlestide-aliapsagehagidrponpgaten wheregoths gligiecharide is a moiety of an
L at u f
L M B T st S

[00X53] The lilﬁﬁhgé ofa airurrar IMP tdiSpepmﬁe ophistigenicds be fforfied in several ways.
menbrane, structures (LMS), polyethylene glycol (PEGQ
Wheg dhegtirealar BiPyigrsynthesizgd AISIRE r?f@ pyehemical methods, a modified

nuc%é?ﬁ&@ﬂ%ﬂfté & SRu r(‘ii%?’@ 1¥ %)?z‘:g‘o‘%léé; s mgcpgr]rg’lg ues: A Pmctzcal Approach,

pepti des suita or “encapsul at1 on conponent
IRL Rreslsu Geandayl liokinvgntechmol dpy cantthendamdlsedn:d ¢mha¢cth:hﬁ c1mu@ar ABLP to the

antllgcl(ﬂm(g;:g)glgﬁr&)g@é o(ltﬁ%/oga ]C:\{hg Q???Bb%zog ;}é}r ot egﬁ C}f I\é%d i\{]ﬁg}g the circular IMP

is 1sHB€’édf blcﬁhﬂf%ﬁ‘i%ed 19168 HAbABinaBUsr dﬁ@ﬁndal fﬂeﬂﬁ)@is tRe linkage can be formed
gl ycosyl’ati on, pho3phorylation myristylation,
by chainfcatly gctn@nug,mrqmgto,ap‘rawtatmg, a mgctu@@oméé@ narbgne radical) that has

sui t abl iS.one that wll protect an
beeR TASOTDIHY %%\qolﬁwxg eé’s(fr Otlbeﬁ PER “‘%r eserve the
[Oﬂmpﬁﬂ&ﬁuhzﬂhﬂéthoc&%t meta»taé}ma”neef ep@&@é’fm&ﬁh@fm&baﬂém
proteins include, but are not |limted

al b
ohg@@eql\eoa@%wn becfourd i frSaP igni No- CEX9) 723k Eeﬁ%%r (é?%?o ﬁ‘Nﬁnradloactlve
o NS0 ARE SRR A 5P A PAID eies

AcaldemictRresst and Gadsghegzkﬂ st-ahq ¢ 902) iBieropplgy Téem. 3.UB8146.

LS BRSNS R LRSS, i some

emHBFHEH, BE IMPOIMNRIi Ser 6 pHAGmRERL z%'sﬁate&ty 61%&%91111’[%?15 In other
pol ysacchari des, déxtran and |ipids. The additional

embodinyents, ap éMPtB@damggm dre pmxup@ﬂebfrmsw&%bhp liskagsfto a platform

B S TSR RSSO R L

whiBhlVGHW K#'att@&lﬂﬁ@it Sf (HRAMIP sidcdhtigén(s)PHE ot ei®siigidns, ad BAP and
pol yol s (P(P{ such as pol yoxyet hyl at ed gl ycer ol

antig@iy proxyapiph aspeaided by édsgrgﬁ@m ontpgyrigssi Igrsfemy af@rier particle.
po]?é&ﬂnn{?ﬁf %\%%%X{%%? %ﬁég%?% gf(‘: t;‘ﬁg H’%ﬁgbgﬁ glfnﬁloy an encapsulating agent

thatpah nﬁirh.’gdh coh'camokmme apotiyaar of thediM@,and first antigen until the complex is

ava%g{lé// tg%/ rcg'lrfégrggggy g%/g ol &%%gca%éélﬁp%?ge@ts) Preferably, the
confPBLi%BE ESms ?hﬁ? Bfigeh ﬁﬁ@énda s@itﬁ@?&%ﬁ!b is %Pm%tfbﬁlybﬁéhjuvant oil-in-

r unsubs honopol ynerlc co-pol ymers,
waty epoisious, pnbryrmlsle@ fnd/owliprsomes. eMdrd plsfmthly,saylm\het dibin-water

.S, 161] ,,The PEGs |
g Bt BHECIGH ThHer oS gRs oA BRngan o By Sbiatory
molB&l1E RRSE thef HRAN0E PAEIR Froft 4t €03 @Y to%b@hhﬁm pﬁﬁQn Wb, Meferably

techni ques known to those of skill in the art

any of the following ranges: from about 0.1 um to about 20 pm; from about 0.15 pum to about

10 pm; from about 0.05 pm to about 1.00 pum; from about 0.05 pm to about 0.5 pm.
[00157] Colloidal dispersion systems, such as microspheres, beads, macromolecular

complexes, nanocapsules and lipid-based system, such as oil-in-water emulsions, micelles,

50



[00162] The term "LMS", as used herein, neans |anellar
lipid particles wherein polar head groups of a polar

wo iassare arranged to face an agueous phase OPCHEHES2003/041001
interface to form nenbrane structures. Exanples of
the LMsSs |nclude | i posones, mcelles, cochleates

058179 PCT/ US2 041001
ml%wﬁ@%@ 30T Be el e OV R aRa R o DMBryoaating
ithes, multilanellar vesicles, and the |ike.
&0016%%. preferred coll oi dal dlsper3|on syst em of
YRS ] 9@&@@%%@1 ePnpRqsBiparfarthersompeises 4oyl aivvidel veviaty of
r%)n Rt?s?ﬁgs??ﬁéi@z? SHL@&Q AoARLIAER: aluhP ﬂ?ﬁgeqiuog}ga}gﬁ D ghhplg membrane

ance a I mune response

tméﬁﬁt@(KJM@)t p(&ib/ethﬁkﬂé @])ycMé(PEG) and Bthkﬁﬁﬂyﬂa&k%uoﬁfas %E@eptldes

herein "I i posgne” or "lipid vesicle" is a smal
glymg:ptéqleé, W&CWQ?S | east one and possibly m)re

ar t # f-‘ng};)t &?%%b% ggpﬂ%ﬁpﬁ ?%% cngpF) %??gﬁ ‘3%%3;%8‘511 in the art

andsneiudxt dst zraabt @sitehil, &Ettyeacui bmdmg @tceeinno]\/bdlﬂedglolﬁrepﬁdes contain

Vlafq%ité’: ; ‘}tﬁgf{?ﬁgf CI'FC? ﬁétbélgn? lrg < k%&\{,\("n@ﬁ}lflgtlon phosphorylation,

myﬁéﬁd%’d&h QOkfatn dndHRMAxylbn d Al @k&ERreih #Ritable polypeptide is one that
-detergent conpl éxes. A |iposone can al so

Wﬂbmpte@h%l IMP-contpinitgecomypdition de Bteswqﬁmmmonwmtca*s agtivity

thel}ﬁf)% SIS p@esﬁg%‘bgﬁgng Bo e%il?ﬁ %El&d%lqugérgﬁl%g ﬁlélétag g 0 b@gﬂgSf %{Ch as bovine
serlﬁﬂalbuﬁhﬁ/&kS/Apzfndl pelialtfiumiut can add| tionally contain
sui t abl e other conponents, including, but not
IPPi/ﬁﬂtl Qﬂhftréwt%hm@mwan&ﬁ @nbkwéwn insthe i of pharmaceuticals and

1nclluliﬁ'b(af §1%|nrl(]5p n%lt 51]%} &rc&trﬁl' :})% ﬁ%er? Ql¥cthha§ ng;dgans roxyethyl

genera
starsh. randlpulysa@hamdae amlrdynﬁn’ac pslymeﬁl db@n@ﬂestdﬂ‘naturally occurring

polyRiirs Hefiear o BEUePiobo O e ST B Stidipi Goctte additional
pol%ﬁ& ca)g"ﬂ)@é%klﬁlﬂ%@ﬁjé pol erl\/bﬁﬁﬁﬁﬂl@sr of%'y%@ﬁyﬁz@y/mlrs Vkﬁ%@ﬁl El%vgultable for

. Fof suitable pi ds see & asi c
use nuhgqgmtsmvmt]@mnmﬂg@ bgt are ngnqipmt@htm poisdlkH ggmlefPAG) such as

PEGRIEP Yt it B3 Enptlee R GREc P e RE RO

polyttighetitylene ol (HEG) ptﬁﬁjrﬁi)ﬁénef%’f}ccb €PPGE %gmsldﬂ@xyaﬁ methacrylate,

suitabl e techni que known i n t hods i ncl ude,

POllb‘Gllyléﬂc@hﬁ]oﬁPWA)nP‘?lé‘@FrY]éc agid, m%@ﬂaé@sa@plmq, pplyacrylamide,

0

pol SRRl BV T prhind T BoryFlARe nd SR |Bhiocne. The
syn‘dhietid: pelymersoad nbbibertineasartiraghed) subsitated eﬂﬁtmbstﬁhiaﬁ e

eva oration. Reviewed in Watwe et%ﬁ (1995) gy

mgpolymegs, gorgolypers, ¢bblaRk Gerael t@@r%.mfga d}f re gupthetic

moﬁcgnégg.ow de vesicles with the nost desirable

attributes. [00165] The invention enconpasses use of

[008d ] bePEGH Iffrfrglst iirs sncaperatiosl donipasitipas gfethe prpsent invention are either

PGPSR S S SORORR L G BRRLE i ot i

the bitssue or cellular sites in preference to other tissue
or cellular sites when adm nistered to an intact

[89A6FhThe Erygah M, agusad hfzmin,umans Fenpedlag Bipidrmgrtéddesyuhrsein polar head
grougo% c?f gg%fa% ?i!p d%/ O@ﬁﬁ&r? % ? g:ql?%&l? pg%se 231{1 1ﬂt€1i%|ézc%q§ form membrane

re pr er abr
structures. Examples of the LMSs include 11posomes, micelles, cochleates (i.e., generally
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outer surface or inserted into the outer lipid

bil ayer. A targeting conponent can be inter alia a
w@epiiossa79 a regi on of a |arger peptide, an antP@DU$2003/041001

specific for a cell surface nolecule or marker, or

anti gen binding fragnent thereof a nucleic acid, a

RIS, P R 38 VTR AT o

likesmal I nol ecul e such as a drug hor none, or hapten,
he af orenent i oned nol ecul es.

lﬁé&lﬁa ] ggﬁ?fs@m%ﬁt%gﬂ%@@ i$0eEqn, SYpisHp Ifhisdnyenfign & aslipaspmec In mice
B 258 Bl AR ol e g T e

imnfine redyBasciarthdantigangdreaki et dngfl 998) Vadcineel 3t (808518 lmh Ashised
a t herapeut,j c eatnent i s be dire
herqli g T Ra i HPEETF T if B BT NE G DRSS BbisR 10 gpe gad possibly

more TR he ERPEHRd memibedhel lﬁﬁ%bm%? Lulesmﬁfédarﬁ’ﬁcgﬁﬁsﬁom phospholipids,
i nclude, but are not |imted Cs, such

glysptiprdsphipige §ter01d@ﬂu>hua§ pholeﬁmoh r@ln‘@d mga}pmmsymeesqombmatlon thereof by
o RO B B Rl YRS RO . o remova

of dfei&ﬁmt fer\Mpdeeté@’dﬂf ¢dnhpslexes) %Sll@fs@m@ébiﬂ diso bPdaTll cdMPrise

COHDOSItIOhS of the resent invention can
add]é’d’aﬁlt GOBHANPYLS.CYABAT SESSUS i B SRTPOnSIr fide tedrrgoedihabe “lipid

‘,
merﬁ gﬁr: élpﬁf% gxglm‘; &e@ﬁ%@@%lgﬂn%glugvgﬂﬁ% 1ﬂo'ildsr but'an additionally
contaur ﬁr@c&uaabls oﬂ;@a bd)rnpcbﬂeﬂts mchidﬁ’fga butatht dindted haholekaiol atidother

strdify i PelieGhah By i of S5 St eadoBy” PR agBic mpjecules
proAdkakd Qén@l*di@ﬂrﬁ‘&&kle%f tﬂel}ﬁerﬁi)ﬁhg %rzmlfé@t)’ofﬁ%o Fﬁg&to?hﬁﬁ% FHces

or non- protelnaceous ( . e., organlc es O
SaanWIQhJ@gmdryémpbolpuc@preo rHos augnnetraﬂotb$cubs;on of membtanb suum see The

e BRU s PRTPRL ) | R B8] B0 a8 0, o

(1998361 if90h68; fro Sicefo @phcéﬂ&&S Els%li/ﬁ:h ADeERLA] . Res.
287: 123-128; Borel et _al. (1995) In t. Arch. Allergy
[9%46eth Brocesses7op preparine Lipesotes é@ntalmmg(livﬁ%9ntmnmg qqmpesitions are
7.4
kno@‘ﬁ?ﬁi .th’e%gfo nThaeI lﬁn& %s‘?cées %n@e?r%%%é@ l!alsand)‘gd tgﬁlF Ye%}}g Eﬂge known in the
art. thth@ds mc]ade‘,d]mtrméamehimtadi to gnt:mendmpﬁlﬂaﬁml hifroftidization, LLC

eGSR RS Y B SR 63T Sty ttion,

som@ﬁtldfp bfd reeRb-pABe®vasbrAMiod A &iewdl iAW IRt Qf 9?9 C¥r. Sci.
linking sites Qther exanples of polyneric plat

68:7d b e/ 2de dieclmquesahaysheer goinzinedlan ok dar ¢d provide vesmles with the most desirable
attr ngoxynethylcellulose pol yvi nyl al cohol, and poly
g utam c acid/ D-1ysine. [00169] The prlnC|pIes of
[CHiGEPTHRE il EioN diobi ks &Susdiof LWESY contalah § HEw ot Belfulg targeting
art. Cenerally, a platformcontains, or is
comgeRenft t B danEe REHRAORENTE BiS QoptiioaeRis B ﬁaMSgthgt erdendeits
accdé‘llrx\](g?%(rﬁp% r??l?%liel gﬁlghse (Jé g?]?lggl{ Stlt!zegegg‘l }Er%ferg’lc% ?(; Ql%%ll tYs%ué( OI‘ CCWI&II’ sites

wheh |adimgsateg:dmm pls intdad amam,rmgm oﬁcﬂl cb‘ﬂ]!ﬂuee DA &irﬁétiﬂgl do‘mp@nent is
two hinding s

functh g. l'i nk 3 S),
sengfbpiGiessp B st ?:ﬁ]retIWQFODé%éﬁﬁF%@er&f‘ﬁe aieldaRyeiihér bound to the
outeP §L|11‘Pé’¥e ok %@&5& 1n% fl’lte ﬁf&llgﬁl kgﬁ'{;}&e SA f@é’etfﬁg S:Qingbf?&it %QA i)é/ inter alia a

stabilized, i.e., they e an 1 n-vi xcret
peptitke, & r¢g1¢reoﬁ la@nar péptfd@umarttﬂ)odyiypecﬁ'ﬁ: fopatcéls surface crm‘lcmule or marker,

t.herapeutic efficac and are . preferabl osed of
or alEh ARl fo e TEtinaf Rics e el b beBiEde A RBD of Aggmplex
general |y have
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a nol ecul ar weight in the range of about 200 to about
1, 000, 000, preferably any of the follow ng ranges:
wo e@aostiout 200 to about 500, 000; from about 2POT/U682003/041001
about 200, 000; from about 200 to about 50, 000 (or
| ess, such as 30,000). Exanples of valency platform
3 . 4/ 058179 PCT/ US2003/ 041001 ar
corlRy Sty Ep R AALE Bk sPR b SRR i oiope ™ hapten, attached
to ap@ by tichydrementidied dholédiids, Antibbeieabiith spbaHEiRBtoRvard cell type-specific
nol ecul ar wei ght of  about 200 to about 8000),
cellﬁg{f?,cegngrygqsr%e’: kwrym th9 prt an¢ afggeadily prepared by methods known in the art.

[ [ ' ' . lLysine..(in .
OBL0RY LA B a0l A o bl o GG e
to baldirected) esgnpa ¢dGypg BQichldan Qiddalatphmal $rqyamidipdte fildEiSmune response.
sent i nvention are the

S gﬁl t abl fo({]| use w tuHi t he pr
ucBrieal's JacererREigoly aﬁj%sq%ﬁméte@ 10-&Hp, prchuas gpasophages,
denPRESEHIs B %ﬁﬂeﬁég 'ry{gl_phlat§ stidRfuBay suCT’Pa@@frgﬁi? %?drﬁgaﬁc? the spleen, and

1
honbgeneous™ ¢ cal defined vaf ency p
nonipmhghatit sisuctuies,glarticulagly thosedn wiltidhi dentltitic pellssea found.

' i O e derivatized . . o .
IO ThR OV ey of e aresenny entin,con agitionally comprise
surfaéthlts N$lERardb Yaobe dalibik; arﬁ&ﬁé}aﬂ&ﬂ"ﬁﬂﬂli&,'o‘? Réhiofidl WeRkRrred class
val ency pl atform nol ecul es include, but are not
of spffpgtantgjatemonionia susfaatantshieartiadarly preferred are those that are water soluble.

] C tri traam nopent.aer yt hrit.ol .
R RIGRERGARAK T SA6H DR, SRR REFEMiRRIaL) asbliflea by inkage
to allatformimbletidt,thaphRoiah atgbepaseinaédrtl 6fhon-pRedakods\i. e., organic).
energl, these platforns are made by standard chem cal )
Ex ?Srfgmte%%%ﬁ aﬁéfgnns inpkaden bt al@él@é bipyiipd to, 2Hpmipgeammaglobulin,
; g [ [ ' i/Ngy St . .
BB RULL NS0 oy ML, 18, BSERTRIASRD M2k LA 5165
Durggastlab $1295) glucih DesndpblResa U231 28 RbrelgBal. §1¥95) Int. Arch. Allergy

i lL.abl i al 0174 nj {i f _an IMP |
il AR GO a0 Bkl Ay cod TERRSE: dypfform i
mul@falenf BIED RonRinsWAY S thadnydebidiYg, Ioh Yk NGteP REaREmRESte binding to

crosslinking agents and functional groups on the

botlpgt IR andh pefigenp Asicandinglymametfayanay contain 2e whage, 3 or more, 4 or

I | i.gen st. ha appropri.ate .. ..
o S AEAE 6Pk AR mg 8 PRRPRE By ning
sites) Dthe extmplbaiodpolsynatib elatorahewidekiran, pelasiytiege, ficoll,

Li nki ng. gr.oups y.be added to pol ypeptide antigens
carbézﬁameﬁhweﬁ%lp?rg pahviB aleohicrdpols Pt Euge ecidihbeiaei ¢

IR B35 SEOR) R0t LAV o SRR P oy
Generallyy alplatfoon abntaink, a is dérivetized tardnising hppreptiatd bindirg sites for IMP
known i-n art. [0017 an, exanpl e, pal ypepti des
and 5 1 G DA LA G e B st Fendp provide
applopfigieiRAde SOOI Fo? ¥eAnAR, ANHR® pI&F6RLHIW biFinctional linker (i.e., has
sul fhydryl groups that serve as sites for coupling

two bglinotileple pechors ansptite Pirthet oxamplRegediseessehhelowave
' By, be.added . to, th G
[pogl 91)12%{ |E gle %[{I ﬁéctugeé %gé'l R0 é%lﬂglg %1%6%2@1%%1’ L& ﬁ]é’ggifhlblt an i vivo

excretitit RalfHlifd e EHRURSo WD ni@fhsidedniBRYhdefeutic efficacy, and are
I ncor porated by solid phase synthesis techni ques or
prefergblyipompeped el tmihistie singlsbpingtf dgfinedhcampositiga) [Thry gewerally have

a m%l@c&lﬁew&gl@gh sk%r%%{gé é‘f&}ié)ﬁt Aol3 abmelqoddj(ﬁ)()? 8116¥€9‘gtﬁ§/ ia.g}?' of the

as a ca
following ranges: from about 200 to about 500,000; from about 200 to about 200,000; from

about 200 to about 50,000 (or less, such as 30,000). Examples of valency platform molecules
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chain(s) (or if the antigen is a carbohydrate),

functional am no, sulthydryl and/or al dehyde groups
woray4lossirncor por at ed therein by conventi onal cPENUS1008041001

For instance, primary am no groups may be

i ncorporated by reaction of the oxidized sugar with

e ARBTG5 RSB e ol e proterty
haviganabietdhyweibbieof uhi 00do Mb@t%@%)bpollyf[b-ﬂyb(ﬂﬁ@ 961ybﬂ1yl alcohol,

reaction of cysteam ne di hydrochloride foll

poly\éesdpyrrdislonp.tPrettamisrgit anddp-dyping Grea rbigudidig- @bﬂtrg()lecules that
ma})/\@g]lls%g % .Ql %%dqg@s may be generated foll ow ng
a atlro

erio e OXl “In a simlar fashion, the

[pdm;m] Orlier Bk e |neolaeéuesaduaablb GordBE il the grdsentdOVEntioA are the
functional groups if it _does not alre?dy possess

| che@bca%lwﬁﬁaﬁde np{melmﬁsl&wabqn@m B@tfomm osiglificlgsrd 11 €S- patent
5 552'{%(1 h&f hofd, eﬁgﬂlﬁ ch t %gfm er ecu ngg pfa UI I gzgkfig&ﬂésrégltable for

antlg h to
use Iw1ﬂnlxteths presehtiioeeniion awdanivh@mdél%—edrylmﬂmdisthﬁamine (EDDA) and

. ethyl ene . Such linkers include linkers with
me‘?‘ﬁg}; &ﬁ‘aﬁg@%awwq NCH2CH2Q( CH2) mOCRR2  wherein n
[6027 BQditioRalsukalle v@len@lﬁaﬂfbtﬁ{ m3ldehles ﬁféldd@gblﬁra%hﬁbt%‘ﬂﬁféd to,
as trityl, R2 = Hor alk or aryl,

tetraaamn@bmmnwm@smeﬁbetame éexthnkteﬁr@nan@pam@@mhnmh 1,4,8,11-

tetr:ga%gne & aglnﬁgyé (P P%g;, 1@ %ﬁ;la%?gcy@?d%de&\%%g&g\ﬂen)

[Ommhhgénefaﬁ) tﬁe@?ﬁﬂﬁﬂmﬁ@kﬁﬁhﬂeﬂoy wridahd eentiedl B$nthskis techniques.
group via an am de bond. These |inkers are
PE@ Fféb?? lrﬂ deriyptizedrang anadempultivflentowhich ingccamplshedaising standard

oy S35 b BELEELER0 ARG, 0 0 bbb oy, 12

are pvadleblembminercisbyci at ed by adsorpti on onto a surface

rface. na e forn1of carrier, partic .
(DT EonRgtion o syl epelp elgor pil<Gpieapy betfected in any
nunib2e Bﬂﬁﬁjlsc ty%ﬁcaﬂ&gﬁ’ﬁﬂﬁng @fl@or Igﬁﬁsrﬂ%s%ﬁnlgﬁg §%%H?s and functional groups on
nanoparticles “includ but are not limted to,

the prtrase ryd IMPIplatéorpeand, rddlt’émn maln@\plar Platfores anad@Bynd srdigen must

havd %]I}%'me ; It(% @fqﬁé@g lggc%lé)s bg}/ a%gﬁé:;r é«ﬁ% t8 %Pa(‘s@rms using standard
synﬂhieﬁ@yﬁdnﬂﬁﬂ}eteﬁﬁhqwt &.inlAggl gﬁdug@ﬂﬂay by all@was pobpehiddin@Bens and

| MP and antlgg &¥ be adsor i ncl ude, but are not
IMR ysing either standprd solid apse aymianticjeshniqyrs er mRembinant techniques.

R BRI A S5 o ) GERIRLES B0 iften o
ln$nobymmnmemﬂhdhsnahdnmmhmhepﬂjdes to a surface for the

[gﬁﬁg ¢ s z}nfl]gll e qp?}f ?s}](g%g‘%g gr?l(gg)gl%l(fo iEGuLeS @%es containing
fun(%'ﬂgi Q‘%upzseslhcﬁ bs arﬁlk%szarb&'}ﬂ br SLﬁzﬁl‘jldryTg?Jujps Bray Qervé:ﬁé' §ite8or coupling

Hagi wara et al Vi vo
the polggqmggzo tthvllagfqmmt Restsidaibs th@t]_]mg)su@hﬁmctmnali@@ups may be added to

the %321%@*@ e P RASTRR 0% ot Sy gonfis s BEhgy Sush residues may be
aRplsatcd ®tsobdphae Syhthedd REGIHIREdP k& ombARS PleBhniQitesObotBAf which are
i ;

INP and or antigen to a surface may occur throug h
Welhlawvww epaptidp surthesis atss Whenyke pelyneptidsiias aahr@pbydrate side
challﬁng I((?nq fﬂ%'aﬁ éH ﬁ %%Hoﬂ a;rateé q%&c?cﬁc;lna a6l brdréf and/or aldehyde

e cs car SUCh as” nanopar

grmﬁis @hayetes murrf)ana&dcth&e@eby cop@éritionhlechemigrya ibr I‘If(sltaimel,lpaﬁnary amino

ht, depend upon po] yneri zation conditjons, npnoner,
groups ngay be 1ncoerporated9by regctlo)r/l of the oxidized sugar w1ti'1 ethylenediamine in the
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concentration and the presence of stabilizers during

the pol ynerization process (Douglas et al., 1987).
wab@4mssiface of carrier particles may be nodi f P€riyS1008/041001

exanple, with a surface coating, to allow or enhance

adsorption of the I MP and/or antigen. Carrier -

ticles wth rhed | 5. VWO 2004/ 05817 .
pretid osoBBa) A oB TR MR et e gpaction of
cystegaiRdlinydréchidritRifoBeed ByeedsctiobRitia 6l diahd 28 dRlIRIEGBducing agent,
.other substances may, for exanple, prolong the
whileealdehyre groyps m9% b gepqrated Sollnvces nemdstesyadasiont &n @ pignilar fashion,
the SRS IncA Ao e LRIl RPUORAGIRE RO BigRREH d s not
aheN@np@B&Shﬁhbpﬁﬁe§MKfaﬁﬂ$g¢up$Mﬂ ch an | MP and antigen

(DG ep P drop i Tk, veriohl gty aroisess 1groaneding IVgrand antigen to
plat\i\iﬁﬁltth th6leBRes. Vﬁﬁlﬁbleqirﬁgﬁtlﬁﬂﬁ?eolfmelip})ﬁéorh&§ E%\ ?(ﬁ%?;g%g)?tg%@lene glycol.

a surface energy nodifying layer t
Such disler tiauredinkpo! wigeiht iforesila [Ro B (@I HES)| Qi £CHIG08) CO,R

ot.her_ maceut i ‘agents. As.describe in U$S.
wheptingirs CR0haR ot £ H R mareleStineape Biher kil R — H or alkyl or
arylC@2! athiMbitendl &sttr§ TRGelMRErsREOMRER S cAFROITY 4 RB1efle@Bntaining a
ol rgonucl eotide and is subsequently coated wth an

thiohrpartieererpue prhas heleacedybmaleigmids, etc., ivin 4 thivefher tn @fecand molecule

4 pig-. ' m_xt ur.e. ch nanoparticles ar . .
whigh P A0 el i o A ARE HBR 88 B vl with regand 0
the palet ofdt@shmentpi. €ahé thiedhdrivan Be damedffirst ok 14m t hat

arry an jnper |ayer of |MP and an outer |ayer of
(977 Bh@mlmsgmsatf inyBich ép. Ifswidmatigensare prexdmaely associated by
3 I .

s IHAPBSL S TR ot ey BOLYNE gt Ol pgile e cxampe
nangwirtjcte) madedwithn eidter din inceghrigoeaygsnioedica Haymales pf axdstnoparticles

. I oni I i zati . De [ th
incile, AT 58 BB e BLLsE Sl Parcparelcs e purdee
polynferaN6n 6f éll%ﬁcidimﬁ&?lafe@ REE n@lopalidQ ARGy ?ﬁ%ehEaﬂo% of

éﬁSSib|e to make nanoparticles specific surface

methylidene matinste. dxddiirhahiurfaceplociiicle ai UyIP ané anthgengesy be adsorbed

- : 1987) .. For ex l.e. .oligonucleotide

1nchr£§:§ H%Je:ﬁg agtg 1% Jéecfl Eobacg%fl%?fi Satbon S]})fn?{'c‘geﬁ &hd proté:ln—ceramlc nanoplates.

Oth@adxyinpts of cayianeatclys akeraadaitaréihcl es in the presence
drophobi c_cati ons such as_ tetraphenyl phosphoni um

of _h
[%7§¥Aé@%?owm1€th®mmde§ to 3 genacgdor the purpose of
deliﬁgﬁrl’)k el 488 BYd mg?e'ﬂ‘ﬁi@@ { IR LT Rrnovi [ORE YS! gg%'fgxeexample, Douglas
adsorption on these nanoparticles appears to Be
et alm€li8@) €dz. Revt Heerf DrugaCuoterdSysi 8123p-ai6i sHigi tvasnea al. (1987) In Vivo

egatively cha sphat e f the nuclei
588 oS SEATEBINE, BRSBTS 1
5,460X831D IPeefelaBD Blotm Rbri A lcombhi®AB he FHsQBBhTuE80s B HeSrbfable.
Chavany et af. (1994) Pharm ~Res. 11:1370-1378;
Adsapsion oy aeiMB|and/of 28RN teh auifaceResy, o@urititough don-covalent interactions,

: tides l.s0.he adsorbed to
Hwhg%+%§ﬁ%§+%@%ﬁ%§%?§ﬂ§fgﬁaﬁgﬂ%ﬁarticIes. See, for

[E037aPInesentlal gh@gctefisiith of cdrbi8ié;susie b RRdpdrticles, ahech 4s198RBle charge,

Peptides 19:777- 780. [00182] Another adsorbent
partigle sizeand pleciapropright denesd warepelymerization|conditipns mosamer

3 I I . . I ribed-in

con trafll {46 b SR g BB S Bl BBy B RSB Dbl et
198 Dol Themetthyd afdamir patiolka ey delnd)ified fopaainptd, 8sthapeRte coating,

o do so initiall hr ough
to aﬁow or enhance adsorptior%l o} the IM% and/or antigen. Carrier particles with adsorbed IMP
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el ectrostatic forces followed by stabilization through
hydr ophobi c forces. 56 WO 2004/058179

wOeAAESACD3/ 041001 | MP/ MC conpl exes [00183] | MPHURBIYH@41001
adm nistered in the form of i nmmunonodul atory
polynucleotlde/n1crocarrier (1 MP/ MC) conpl exes.

ccordln n_provides 0Si.t.1 on

and 0 054t b e BT e Re S 8 ges o R St B weh other
subst&@lebmaly ol RLarhple Sitbiodp i iRlt BR D tiophradl e énch ﬁgmm']iﬁgred to the

or 100 min size, nore comonly |ess than about 50

subjept apd&r zeay tavest @@mngﬁlqsé@s 3 SPavHlic %ﬂéldupe QICtisse, ms desz:ebed herem

(PTG PINEL 6P LD LALAGATLR s G Rvecn

desaribrbi(adefyi agabple, UISC Paray 3,460,83 191 Naﬁ@cﬁ?ﬁﬂﬁhé @ore particles (with
M crocarriers are conmonly salid phase, such as
diamejers el Lan oplepdrarg epatdovidis 2 swqqq@agugwmqﬂufymgdna@éhat promotes

ads&pgﬁgr? Sglgcflg[?eg)‘ﬁgess ggginf}ga(%}dgs %12 éé/\@rréetrﬁ%r pglgur%g’c%egp %‘ail aeents, oAs described
in TCQRaedn SHGOR3 1 Aowegenplard @iy paticleiiocegsdasai b Surdind that promotes

nonbi o gradabl e materials acceptable for use as
adsopphierelgn oligogugleatide ands $ql?s§qy@nfiy goatedypitiegn antigen preparation, for

o] L8 5o SRS T B i
complhems zEndrengter sivad @a@mle@,\@plag@ oh tewirdsr o60. 1 )@ sthbtanry an inner

gut 10.m or it | east about 97% of the particles
]aW%S MPispd ggIeuter 1YehOSENigEh filter), and include

[OFIIF ALbine §dso€t{entesurfa‘5@51re BhSpadliclbEniad : %gﬂ)#er&aﬁ%n of

sl ze Pre erably, mcrocarriers are selec avi ng
alk}éq;}maeacryiatelm Allgicyapparylhiestin of papmoatized, in AcidHjed2quarus Inedia by a

URCTTIE N N N

part@iiUbndho Hve szeél-lnrfh@fangg’ QP.’EO 1%%00 n@pgnd 239 potfe to%ﬁ&ke
250, 200, 150, 100, m, ere t he | ower

nanq)palﬁmleq @ep@§§utfh@qpl1afa@tengtg§and |W1ﬁq Qpecuﬁn sgﬁa@ charges (Douglas et al.,

ar r ier f. abput
oS OR TR gl S0 B ol
polﬁﬁih%ﬁllcpamfaafyﬁté Bshopaitiels IifEth%@resEiT@ dﬂlﬁfﬂﬂfpﬁ&ﬁlb @htgor3duéh as

si.ze of about 10 nmto about 5 gm or_about 25 nmto
tetr%g@pflphpsg eRiumshlaride opguatergaty ammopium sgis, sich aycegyltrimethyl

B o, AL O g o
mediated bptiedarmatensyf ipr pdiesrbetdecamegati vebntimrgedqihosighate groups of the
25 to ahou 300n 50.to

uclg Aol it 8 6 PR S iSRS 2005 it ERaBlot BFbRBFl  (1299)

BiodiRse30% 66y, etabls e‘i’”ap (1B93Y Ph&hs Rz@ylhq mm@h@%wﬁﬁy et al.
from bi odegr adabl e pol ynmers including, but not

(1992) W Res: 945 ft bdé@{ Bdlé(bﬁéldpﬁ)mﬁﬁgtserbg adsnrberl tegolyalkylcyanoacrylate
a id ol n
nen S8 1P Sk o SO LS, S8 Ao s 1977

780mel | as bIock copolyners of poly(lactic acid) and

ol y(ethyl ene glycol); polyorthoesters such as
&H{Séiépg%eb gg)e%‘hsur ace EFIJIG n%nopartlcles made by the polymenzatlon of

den
e R 0 s € A SRR BSL P SS A0
adsqnbé@ﬂmmoty(h&dgdhdeme meloatte 26l1.3) naycipaaiitied appemn olﬁeb $niibltythrough

s sebacic Cld o nhydrlde [ , .such as
elecpypstatis, ?PFl @E‘ﬁ ahIBHglé&fg%ﬁ’l@b O ger i ved
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57 WD 2004/ 058179 PCT/ US2003/ 041001 nononers

i ncorporating amno acids (i.e., linked to sebacic
wa@eood/os8179 m de bonds through the am no-term nBCT/US2003/041001

ni trogen) such as glycine or al anine; polyanhydride

esters polyphosphazenes, especial ly

pol i g&ﬁ@%gg s) Which contain hydrol ysis-sensitive
ester gr oups h can catalyze degradation of the
t. enerati.on of ca lic acid

@rougs %g%ﬁg%Q@HHEm%%% %f&@gy EFE@@BWﬂB@ ‘B oeng.
pol;’hﬁ&ﬁﬁoﬂlﬂa/jmcracm‘n PO(LVERTIVIY SompleResd SA RBEMALIFCHE $nvRGHS provides

co-| ysi ne) 187] A wide variety of nonbi odegr ada %]i
COW%F@WP%\F@HE%H% Mercomplfiesact uri ng m cr ocar riers

n t lJim .
PO (o BT Bl on bl R Fep et LY fogior 100 um in size,

mofeoaiihdhly 294 thas h¥basotse. d extibd r}‘)reﬁ}ég ﬂéé’satﬁél éﬁo%t 10 pum in size,
| at ex, gold and ferronagnetlc or paramagnetic
8

andrpge ms@l 1§ in patetvadter. é‘ﬁbmhams wsedsic thedevegtiod ard Ia'e&mbly
C be certai n _enbodi
blodt c I ocaf Frer gﬁ RSP JB de P R} arﬁﬁ?‘??nfagf M@r‘@j’amefs are

corman oy selid Iﬁhaﬁats&éh @d )be@dhﬁ’ @Bﬁﬂieﬁ%ﬁﬂcl‘é& talth&uGLERRG phase microcarriers
material (e.g.,. pol styreneg 00188] SO|Id phag
Suclﬁﬁ%?lbglp‘ﬁet%en%lﬁ@nﬁ) FRIPRABRE & ioﬂggra@@ﬂﬁwmmsrsmm aieralso
F
conldH8EL, ATl YEXATHH ol N RAIP BOARBEE iss sl for
Ime@Enema@hyemwuekﬂmmmqhemhmtque blodegradable pol ymer s

ol yanhydr at.es, pol y(al kyl anoacryl at es)
[Qﬁ@gb@f 9‘%’8&%‘9@%&9&& ﬁ%@npwwn%&rdﬁﬁqheg s ofdhg (dvgetiqneare generally
lessg%dﬂjc)boufﬁi %(llgltg%ﬁé&gl(ég )f/}%%eda?ncavgrc dlame 1eter of less than about 10 pm, or at

leaspathopf O&prodlitechaatielps pas eroigso] o/ Fﬂ slofbeﬁ fi3tet)! Ak i@clude nanocarriers
organi c __solvent, such as methyl ene chliori'de, to

(i.e.cepraers ofiless thae abpwJes sireh h%rg@rz(bmo)mlorocmssare nele@®] having sizes

wifHh B it B o8l ot 7us8 d o Rl @70 o SGnddh ago, 250,
20020109324 Mﬁﬁaﬁﬂﬂéﬁ%ﬁéﬁfy’ sefe%{ed%(\%m rﬁ'st OP% hwlo‘?ll(iﬁﬂgébout 800,

(PVA) or polyvinylpirrolidone ( actant
6OOJ 809, 408n¥1% 5@,1260f Br0r&00,00, 2, odil 8 ane twhesntile lower limit is less than the
-si zed emul si o&fdro pl et . The or.gani ¢ sol vent

“PP?f “’P‘ﬁe LRYe SRasimeis.dhe micregarriery havg miggeiaonty1.0-1.5 um, about
1.0-8 Y)EH?I‘P bAMRAL BY-1.6 g]ﬁ‘lenlg cteprginﬁ)\l £ Eﬁg@cﬁ&gﬁ% Ur' e midScarriers have a

sol'id mcroparti s are t separa

s1ze©(§albdutf1(lgﬁi1looibo@tf 5 funl drraBbut®s3, nnt’liﬂﬁa%ht £8,unh, %oﬁtxlaﬁﬁﬂl fbout 1.2 um,
yophi li zation or application of vaccum before

abmgtlo‘} umga@ut bS@m{abouBbP wphypbowd- & wepdlzalt 2.0 pm, about 2.5 um or about
si.ze dlstrlbutlon

45 (3 e B ERats e naPraten GEBUR erbed R pECiua nanocarier
of alﬂft& es E’G ﬂﬁﬂt 360 58, SRS AohsdoSirh Chofd ﬁiﬁtoﬁ LHS RS0 nhPr
exagﬁ%él dynan1c |'ight scattering techniqué and the

[018 dcnlpassegl@oma@éteanmmmemymayrbammufagunrdrdefmatbaodegradable

polyﬁ%}selﬂglrlt%gigg l%#g%}?f 1ted gbwb aé%lgpélxas%%%;@g ?‘ﬂg %(leldgyec acid),
polyoglyeomaaed) mﬂtcbpélgeﬁlemmhdmg:ma@é %ln}i’érg)qﬁ%@fd abhRIl as block

(ﬁwaépers or oils, In certain enbodinents,
cop & 8f Belatipeicsid) wad pply(@hdene elmqéh polylorthmstm such as polymers

e T R TR R —

suchgis lpokarydisde) polymers based on relatively hydrophilic monomers such as sebacic
acid; polyanhydride imides, such as polyanhydride polymers based on sebacic acid-derived
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58 WD 2004/058179 PCT/ US2003/ 041001 squal ene or a

vegetable oil. One preferred |iquid phase mcrocarrier
WO 2008/i0581dy opl ets within an oil-in-water enmul SPCGIUS2003/041001
Preferably, oil-in-water enul sions used as

m crocarriers conprise biodegradable substituents

h I 0019 / |
mof ety Hia it BirErGiing, Fae @, ke o PR LRy FRIdR bonds fgbugh the
amihdFerafind] QlitrSpRE PARH |a§FI§1@1ﬂe dr Eﬁﬁln%olyﬁﬂﬁdﬁﬂ@&%r@ qidfypho sphazenes,
rise multiple nolecules of bound to eac

esp@ﬁlglfmy(ph@%phame@évm@h PP1831h BHidnebisisssensitivié @smrgomﬁs which can

T N T L T .
(SchddBt et (li9e6) BidbhehisinBiobsst. \IOe6t 101e aﬂd\ﬁblﬁﬁﬂldN@sdBB)ﬁs BBly(lactic acid-

coval ent or non-covalent. As will be understood by
co-lyFgelof Skl|| |n the art, the IMP may be nodified or

. :
OO0 %309 SOl I
mlcmrrreesjaretaisp eknoWnbmnlddmg, biﬁsnot Babittdto pdViRiMene @oblpexpylene,
polygiTas. R G0 R Y 0 R et Oy S PGp ex, 201, and
ferrb&ﬁ@fé@ib%‘éaﬂéﬂﬁﬁﬁbtic%ét&%l@r@erta-ﬁ‘l Binb&diéntsterBubidBold, latex, and/or

portion wll be nodified, either to incorporate an
mag)@t;p beagalln erstait Vl‘ﬂé@l@entsdhe naeroeariiens maryabebnaxc;d ofarfirst material

| t
(e Mgt EIE e B el RRE SR EL MRl Gl aBnEiizene
[60188hBold pige nlidBsihefdsia@diprdpated Bsihg f&éﬁﬁiqﬁ@s Kdd®n in the art. For

m crocarrier. The |ink between the | MP and MC portions

exa@fﬂe thex canhppispated by saulsigresolyent peraptiop/evaporation tgcfhmqv@

ol By A R g vt
cya@a&@lﬁ@ﬂ iabdl 961y((@-h57&!&>9¥7 Eﬁéﬁ} or éﬁ@h@lé E@lfy(lﬁét%&gﬁﬂ)v‘ﬁd)l?{glﬁohc acid),

coval ent |ink or me oug uncti ona

polyépdub@tlﬁ-@p@yqoyc %gd);gtg}polmqaprhbcmg)g ocsalissobyed nmy saikabte organic
f b
sol@ﬁ#%&%%ﬁ&a@%ﬁc@%ﬁe&% Cll?ril stih egg ﬁsg?r%eﬁgpﬁwﬁc% Qﬂ[g)p gjpemutlsmn DP is

emildified by h@thspébddfombg@ﬁM%@ﬁht&@dEBés%lmﬁ@oﬂaquebﬁh ddAfinuous phase
resence of a crosslinking agent or by use of an

(CPg&at Goattaps %rﬂléf%%%lrsfur%?ta@@ ERENAY, Peliviarielcpheld® Vitvicat y
polMﬂﬁﬁlrl’Mlhé)nef VD) ASP¥ P%‘Q éi‘fs#g thd rhMdn of (ggc]rgcgland

A Wde varie yof Cross lngtec nol ogi es are
suitably-sized amtlsicardioplatc I'Ehd:e)rgetrn@sxﬂ‘{/enln ksethen e;&ﬁicteld\iﬁto\/thé QP and

am n car box and s ryl groups.
subsgﬂﬁ%“?lgrﬁval?oaa %gy rzaflng }%ﬁewytpﬁl er; ]:l.{x2 T@ céw@ r%]@fqp@ﬁlc‘gﬁs are then
sepa@at@dl B§ Séﬂtﬂﬁigﬁﬁo@&eﬂﬂﬁaﬁ&g afifl @58&d, 'f&kéx'a% gfdlfﬂnlﬂa ibn or
on the configuration of the

apphﬁﬂ@%@évach, beforgestaringsat €. desi r ed f| naI

)/ Th
(30 LA o B DT BB e

chargé eﬁdﬁemr@@phm@map Baldefamsli Bl ChiracteSfibs atd®termined, for
crossl i nker expl oits the sane noiety on the | M and
exalmi (& Pmamie light seatiprias sechaigre aré theasfagsechaegegvasgletermined by

%tﬁ@%&té{ Li-p7an | MP and MC where both the I MP and

onpr | s one or nore free am nes).
[4a06] loigiridiphasd mivadcarriere frchide kiposonuds] micetied ioflfdesisets and other lipid

t the | MP and I do- N-
or o AT i HEOBEREF Dirdse Bl edvagrcs i ol sogtan
embbdiftends, fe®fo®tddME bY¥lynRR id P&irfaMant Y Rher embodiments, the liquid

phase microcarriers are biodegradable due to the inclusion of a biodegradable oil such as
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59 WD 2004/ 058179 PCT/US2003/041001 free am ne on the
MC), and are preferred to mnimze formation of

WO ndoaf0ss17ecr ocarri er bonds. I n nost cases, it PGI/US2003/041001
preferable to crosslink through a first crosslinking
nmoi ety on the microcarrier and a second crosslinking

sl Ebye Pebelabfe gl cQufi St Rl aa e grrieioRBl droplets within an
oil-FRhRf ERdisioRl PekeRblyD bR GRS ehitdsidddRisbias MRTRafYerd §ompnse

b activating' the mcrocarrier by incubating with a
blomftﬂablﬁsﬂlbﬁ&ﬂmﬁéhwc}l ag ppwAnEnki ng agent, then form ng

R MM QR E%s BB B i LGB BEL LB Eiicr e

the QVIOSS hd)tﬁiﬁ&ﬁpSﬁ&Yed A €y WO) 2dnd pRefeSBBEQmMprae MulRSlk Weletules of IMP
the reactjve npieties, or the two reactive noieties in

boupd &0 eachdricrasriater. i cepaingmbadiments, | miae of didteoerf IVRs may be
confﬂg eﬁrvﬁfd?'c{ ?&o@ﬁﬁ&d Lﬁﬁglfrlat ﬂjié]’ﬁlcu)vcpan@eq § f)(gﬂgccg rlliporé e o%% IMP

ast one ree suf (e.g., provi
spe&ks. t'ﬂn&iborﬂdrd:h}ffeeﬁdhdoﬁ\ﬁb amd MG nilag rb): chudleretop ash—lcmw}g A will be
t he croc whi | e rocarrier conprises
undprsgaed Sﬁf&hﬁg thegtr Bty oe oS or e BicR kad the
corﬂp%@i@ﬂbh‘b% M hidrd AR RE rﬂa%e%él%’t@& aﬁ@’oﬂmodﬁieﬁ t® §c°éohfﬁlﬁﬁfa e the desired

conprising a mal eimdé group and HS-ester), suc
tYPQi(Sf odiog desiiedyibr IMP/NIGradmplek dmmmtﬂmyl ) cycl ohex a ne- 1

WA ERV B bl TP HE R3S P B ed gy covalent

cro@ﬁﬂﬂh@%echﬁ&l@éﬁﬁﬂlovwﬂﬂl tﬁ@&@' TZﬁlc&lW’tﬂQM@ﬁ&kﬁﬁ%ﬂ MR ¥nd¥fied, either
l'i nked by any non-coval ent binding or 1Interaction,

to inGeenqiete g afdipeal meqiely e 6 & Stk eyning sarbox iy S@l@n@bylcgroup) or
1ncdrp5r§{eqﬁ5dlﬁg(§ (e.gY oggl? otkﬂ?o%ge ’nuc}é deqoasesv% ngrovu(ije ?fléer aetmhlch the

tractions I nati WO Or
IMR pértiva atdydredinkad td the nnﬁbﬁzﬁthy THedirkasewvdnethe 8VPiandiMIQ portions of

[ i nk 00196] Pref d
the Fpblet s B RS COp ek B R bR, e gD s scbbpse at an
1nte§iél p@s)lﬁl(ﬁrpﬂhﬁg MPOMTHE hﬁ%EQ‘?Eﬁts | g@nc(rhl%p 519%1 n{t())ﬂﬁfaerdqg tlﬂcgﬂﬁyrate

conbi nati on t her eof ase
mOlb‘@QSvtbmmgh mhiigh envaleat indt maybe étu‘tnedealﬂmugld ﬁmotlamal Igfbutps ﬁormally

ore e ioREeBRt oy g1 B eBtrone RETRIE sfpreligiiiotbating the

IMB/\Witﬁ A nhietaca@ier uhdel CORBOE Gy hith ?éﬁﬁi ihe 'if&qﬂa@iofl QF BchbPent complex
nﬁgex generally require noditication of the I M
(e.gp & tiegressnce e @owPNaRg egent AL by pesr eftea aatlﬁatghmscrocamer comprising

an auﬂagtg@&%&& wm%n fmgg gL87AR Yond Bfin tﬁyﬁk@ghopg c

I MunNog

(009G} AI Wigle cvamty rolf Bl@s?.h’mktﬂg&echnﬂlij ngsdtU@l:ncfvﬁf inwhesant t4nd include
co osition is infended iis found in manu

mal s
SrEAFREHeyVith Qs yard : iﬁ&ﬂ wdthyryd eeovp.r 48 will be apparent to one
of sﬁﬂqﬁ Rhabinge McﬁBﬁ Sﬁa bl%% lgja'gghtdﬁ‘ld s@ﬁrﬁhﬁ%&roﬁc@f Qs depend on

such as ’chol est er ol nes
the ¢qrﬂlguragxon loé tﬁ?}lﬂ/ﬂbm‘@bﬁe mlcmczﬂftlyr etscwctlha thévBesitel Ifinabéonfiguration of

MU T T Y ENI 7

WhéPd BéiobiinchenAAeR6inker BA¥ed W&Bésﬁﬁker%xf)%ltk thd ARl MR ety on the
Ppreferably at either the 5 or 3 end; 1n the case
IMPapdi YICdg gofan aldehpdecerosstiokermuyiyeheyused taacovialiily fink an IMP and MC

e EIRGEIENB) TR kRO PP ! ekt

crosslinkers utilize different moieties on the IMP and MC, (e.g., a maleimido-N-

hydroxysuccinimide ester may be used to covalently link a free sulfhydryl on the IMP and a
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60 WD 2004/ 058179 PCT/ US2003/041001 (see, for

exanpl e, Godard et al. (1995) Eur. J. Biochem
WQ3n44887910). Preferably, mcrocarriers for PGEUSI003/041001

| MP/ MC conpl exes |inked by hydrophobi c bonding are

made from hydrophobic materials, such as oil droplets

. j | Lh hi }.i . ;
oSBT DR o o
In 0AGRY cddes, Ut is prefedbRao WRIsklink\Whengh B €irsteresREIahg hPiety 6n the

.l iposone_or other |iquid phase mcrocarrier conprising .
micgoqapfigs and p geeonghorasslinkirgapiely onsthe dMPe avhiste the feqegd erpsslinking

. ¢ arat i oo ;
mofelis Ahrir B DR SlocBREPOR b shORob b ploly bt Bl vernac
confplepa byt adivatingdhs micrpi& Hy iharbatioy afithnihetdvbbikdnctional
cro%ﬁgglgg ?lgesqt,ﬁ glhn %El{rﬁgethggltg%ﬁ@éacteh%}%gy%& t)r/lrgJ It}(l:eaIll\llg and activated
MONRIQEPEH BRI UpBBG KD ANG cachEOTHE BBkl b f GRbRIRAS a “spacer”
for use in ng%-glgval %ﬁﬁ?y boundel?)lﬁ/%}ml\/%}@gﬁ‘pﬁﬁg@é@tgﬁew%ﬂ anm
betyeanghatdagtiysompietivs by thetrap gesdtiye sioiaties o) thatcrosslinker may be directly
1.nk%?ysi ol ogi cal. pH (e.g., about pH 6.8-7.4). The
! crocarrier may intrinsically possess a positive

[O0BY4Y & otkibrefihiell @ABOHINRINE RGP hbAIoh COIRLIYaTS 148t one free
normal |y possessing a positive charge

: : : ge may be =
sulfypdryl Ga g Asevided by ASr-iislaneditipd basg or binkerd &recrqsakinking tol the
. . i i E | e y .
i A BB P T 5y A Fh 6tk
croﬁlﬁﬁlkdr iw&ti?/e withahge two mepﬁ (e g}.lngro@ﬂinkéﬂ %mpﬁsﬁ‘lg'bmsleimide group
rnat el y, positively charged conpounds may be .
andiar@gﬁﬁsﬁege Behia Stl%@n%%ﬂﬁr@i-maw}raﬂOfrwglyacwla%%ﬁap@-ércarboxylate is
used W AR RS tiknS ol Bletly cBSTik 'tl%éeﬂMP td Qﬁ‘QIMP/fMC complex.
surfactants may be used ‘during the manufacture o
[p0195] Naotcowalawt IVJF/MET ygrgblyxasimay bedlinkatl byongngnepsalém binding or
. .confer. osi.ti.ve.charge .qn the resulting mcrocarrier
ot ipGubinE ot GgeoRE o dpns Gt Mpetiges iy en bonds,
van?i%f maischttli’@c@ibﬁ§,@h§fcﬁﬁlbirﬁﬁ&ﬂ Oftin drirkbrd i PéreRQhRiSns, as is
or exanp

e
normalby theghgeoyhema bindingpiairas tnylinkitho FVIBpnd pdGe ( DOTAP) ,

' a ' ' I. | ylysin
G696 RN AR DTSRl R offedtd' B by
hyd'rcrphblliie&e eh:hﬁss%sbtic (ﬁ(ﬁﬂ?)ﬂﬁﬂeragﬁ%ﬁb& Sﬁi thagbinbgdethoreot, W5 MBrough base
.conpl exes can_be_ preforned adsor ption onto . . )
pairing hegwren an 11 aphe pelynugleqtide )éajéﬂd ©rind¥ICHse Phabinding rig)- Due to
the Bfftobfc BAG GRS bacdk S MblhubRlofils, AR Sompleyes which rely on
hydemphobiesiterdtiomstdiftinoths comples| gedemnlly amnire mod{fiaation of the IMP

porf G0 ferafnfish T Begppd R B BiSiatonddoip ol #rSlerably, the
hydFOpBODIERAIE s BiddpAIHNIGb AR RS ARl 18 heturahy kB in the
y

__quickly, i ncubation may be for any convenient
indiyidyal foewhen the gempesitia is idended (erzn ist feyndin memaals, particularly

hungaggmﬂggg)}%%ﬁggﬁg{:&e h;gdécgpgllro 12: e(gie{i%scl%’llﬁ 2121:% gﬁl}%%rﬁ't:eg(r)ids, sterols such as

S*Ca on
cholesteradsapldacpendy The dathaiif lialiigahshjdicpliatié @Biedf to the IMP will, of

pol ynuc| eoti de and the particles at 4 C. However ) )
coutsgcdipeed emthesnbswionaijhe MR and hajdentityi of dsthvdephobic moiety.
The?‘g@%agﬁﬁg lﬂz(%ié(t ﬁ%%?%é. aglg%i %tfaglﬁrcg{l%%]é}{ggﬁfﬁhg WBPreREably at either
the plodnyAiwod;dotthaensanfladditton M@ chM estears phs e o pr§MBethe cholesterol

.characteri.zed for size and surface charge before an
moi tfytlépre%erably agdedo to tﬁe ’ en% o(% the IMP, using con\gentlonal chemﬂ:aflreactions
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61 WO 2004/058179 PCT/ US2003/ 041001 pol ynucl eoti de

associ ation. Sel ected batches may then eval uated for
W@eauwsg1y9 agai nst suitable controls in, for eRENPEMW)3/041001

est abl i shed human peripheral bl ood nononucl ear cell

(PBMC), as described herein, and nouse spl enocyte

o Ao 95T oY PR 0 "y

miceEuRi@X &5 uké MKIBIP/NVIC Botapleds lﬁ&eb as yddphotig bUﬁMn@ @re made from
produced using conventi onal nethodol ogies. Ceneral
hydrephebisansiedels. Nrenvs dbdreplelscy ha(fl@phglrle @Qb’&ff%l @ith@ugh hydrophlhc
f
maBhifls gggﬁiﬁadqgou 2 ratgo g 0O Abict 55{13 b%@lg% 781 as well. When the
mlcmdaymamé zehposdaib)orbﬁm lifsid phadeantodaaicdr icampyising a lumen, the IMP/MC

conIS B A o s DME a0 NS STk Promatatiap e MC, in order t
avoltH&l Bl 8 n 108 thelVA 86: A1) the BIC FF@%ﬁ@m frcedd or 15

contiguous base pairs, nore pre erabl at | east 20
[00HT] @Is‘mwvaleMIﬁMG Somﬁ'lhEedepndl b cleawdstatid biading yypienlly exploit

the RN ey e A R Ao PRSP debh i §ocigpirs or use
in r@n—c@ﬂﬂent[mﬁa InviPTVIDS dbevipl &40 @tk dg@@ﬁaﬁy p@sﬁi%l%sﬂ%@@(cfaﬁomc) at

be used to link the Il\/Pan MC i n an
ph}@@ ik PHTRe: BPePRLO-Bdi4)- ity nyjerogarriscmpy dntrinsigally possess a

pos Vg%ﬂgl'g ad(}lt ﬁﬁéﬂoga?‘g&smh ﬁ)tnjl g(?IQ%cEL%ﬁls nﬁtpﬁ( Y Bﬁg’ Po?s%ssﬂga positive

chai'gé thaslse ddnﬂratmddmﬂtotﬁb@w&): modied th )bl@ﬁ)n@é paitifedy Eledlged (catlomc) For
Fdln Q&mlr is biotin and streptavidin or biotin
exagip Esebiomakedhe mHGIgFATIEGRAY B&é@lﬂvw&twms@vely

LS BT 8 AR TP ) OB ks

incaxpetatedrie theefrtyawlatidn ofithe biicrdeargepdiring naaifadtire (M, pesitively

d d wi t h th d
chafye T B PHS O ot iR PaB b oA DSBS P Elyeolic
acid) WBHEKmeRT bofel £podifivihar deQAAAS teshiiny Iﬂ1M:c)/c§@ei; pamLRY).

enbodi ments _do not include an antigen, and certain
[A0AASH Paegecsibed eratne toaprepaye sttionicimicsespherss, catiphictlipis or polymers,

L

cet}&ﬂrmthdamﬁlohmnommde (@I AB) @njol@esindaleaidee 2ithdnbd DPest CP, as per
E cou led Wi th the I MP portion of an | MP/MC
thelEB‘ﬁBlPl ipg eéepb%ﬁe? ety of ways, including coval ent
t .
(DOL s RSO QL AL, DURHICToPERAS: i ARRRkDR By dBfption onto
catipmic miedosghetas biylircubiatomofpalymrcleolide and thnlpaﬂﬂilmepmfdrdﬂﬂy in an

o B A E O EHIS R C B T Ry D G g tons,
incld@5gaibRAt 165:8) RnfREkQNR., biprbliaddly 20 Ioaybp&uégreﬂqg@rauon (g,

not limted to, direct covalent |inkage, coval ent
4 °(Qo Meggise icafipnig @1@0@&@@@ phdhRelynwadeasidps gsahdiete refatively quickly, the
1ncdbgﬁj)ﬂjgﬁg %B%%%Sﬁﬁrco@ve@en ng%%va e?lglhaso Jd%g g%l}rgﬁq%\?/sl dargﬂ%re including

Specl par e

oveﬂ@ght audlorigtr ipoulatiga. | [t exdraple] BPY @sithtddsor®ed onto the cationic

hydr ophobi c bondi ng. 62 WO 2004/ 058179
mic ﬁy@hq%j@mmg@@ﬂugous incubation of polynucleotide and the particles at 4 °C.

However, because cationic 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
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| MP conpl exes with cationic condensi ng agent and

stabilizing agent [00203] | MPs maybe adm ni stered as a
W@ oivpos81re on conprising a cationi c condensi ng PEDER1003/041001

an | MP, and a stabilizing agent (i.e., CS

conposition) for nodul ating an i mmune response in the

recj pi.ent. See .. Pat ent l.i catipon . . . .
poaiFlBEThsso T ifon, ool Eien aRY o Hralied oty ppaipst suitable
confrBl 1A ORI, ieigblahe @i e Perdih@l 20 blod dmaddoyudedrtbell (PBMC), as

[00204] . The C' S conpositions of the invention are
deserihsd dhgrains apd mespe sRienosyte abwiysn The foginujatigas may glse eraluated in
suit.tstﬂg%ﬁin%:ln%aﬁsl inthe art, CIS particulate

conpositions of the invention will consist of a

[p0200] AohanvaibntdMI/MC esnibxailinked Bphudeatiie babdigaitifz may be

his naturally arising variabjlity, the "sjze" of the
PrO%%ﬁea pging §01mn§w@1 mstistelogisn @eaf:r_aﬁwéoaﬁwmé 14PNy coaplexes are
. . . X
profRef g o Croo AR SorfiridAe PholfRl pIPARIAL ST PUEHD bound,
polwiugkeotifie dhe {'@piire PBIvuchfotitin® thatrs atdbass pfrbgllyressplenentary to the

v Bt o U Ry bt e T e B ottt s

prefeRIBPPSI1E4s0, 8. 30 0P NS boiRIBFud Base gﬁli%é,_%ﬁoré’i)rq‘féfﬁﬁliy(‘a't R3st2%0 contiguous
less than 20 min di aneter). Particle size my be

baserpaissurldg deptuemypcteotidemag e brendiodhi Mswhy any methed &nown in the art,
I ' i L1rati U of, a,>depth” filter to
and 0 A o B e R R B % o 37 PR )
[0920e firCothedmhiboRlAtits Il Bigding b &I ta9 e Rik€d RIT®AKe IMP and MC in an
i ncluding TEM (particularly in conbination wth )
IMB/M{ e s@nplexc T Rinding pas snaydie anegeptpmnddigand.ia antikedy and antigen (or
: 2 P : ¢ ¥ f
Dy s R e peil Wk b AR it 8%, Kd'fss than sbout 10-9).
Onedtiypervf @ fenmeil tirllirenpstireis piatimraad ptreftevidbl o Hi@ssartdhevidin, which form

apoyt 20.gmin dianeter, although ip 0 nbodi nent s.
very fgtsapiePbs Vieh foipe s plackhe winfodustite SHPBME commiy fynding, the
IMPelisBY fized Ry SAly lg}ja chR@ldnt GhRag?! #fh bAOARMbENES ME8inding pair, and
about 0.01 mto 50 m 0.02 to 20 m 0.05 to 5m and
the M@ degvatFedwith the atier membpioetbébinting peinpdinane of the two
. Lti.ons e present in _various
den&%?zleglsc I(ﬁlg’gn dlg'? ?Stélgglmnn\@é/[éggﬂ%ggeﬁt%? %asp’onal though it is
[6GR02¢ MRng TR/ Midedoniphe @nbudidnsntd o hbeinchitiabh hitzdeAJand certain
a%,en%)%s) nd optional conponents such as fatty acids )
embogimes exrideitigenPrasogiatedewidl thealiseasqrredisordqr, whiph is the object of
i 70 \ | ) o
the RAPRIC EpBIL GRS IR crabol D e AP IAA Soyado She or more
antigerbipleaulds. aftti gpam ayoremupledtwitnthe DisiPgrongort ofam MRYMC complex in a

.0.1 to abqut, 100 g/ nL, preferab about .1 to about
vari gt g anclE opv e Fi By Serbie b  ghishs R dschbpieto
exa@PRUG WSl 1 68171 OdtetfatdiPant MRiRA 4y 16Rkl @NHe microcarrier. The

~_condensing agent are subject to a greater range of
link\pgtweenitemantigen ied the My@sintMBSIGhomplexdsrpemptisiog an Bhigen bound to

e ATPUBE g Mol Rt b i e 5 fcin, but o
limigsdrief ditdcy covanrgebinifakeovaemMidonpda@éiidatarédiBhlter 20184 Avhich may
preferably about 100 g/nL to 1 ng/nL. The cationic '

incledsrignsssrgmadeneovialenyeonspsatioy vis esnepificibinding pajs (4. nbiotin and

widy B o HEA e G AR A RS bR idine
(I MP: cationic condensing agent) to about 1:6, nore
preferably about 2:5 to
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1: 5. [00207] Particle size in the CI'S conpositions is

a function of a nunber of variables. The size
wale@unsdioe i on of particles in the conpositi onsPCHOSIYE3/041001

nodul ated by altering the ratio of cationic

condensi ng agent to | MP. For exanple altering t he

Gpabhayti En%aftﬁf?@ﬁg?*??gmﬁggﬁ?n Fﬁ@'ﬂéﬁg % %gtan&&?%?on@snsmg
agefil, ah VIR AW GaliBAAS ASn G A0CTISt compgWRition L fr nlFBEBE ah Anmune

certain enbodi nents, the C S conpositions conprise a
TeSRORET Brihe recimersn §P¢1§J S altydent, Ap@hcatmn Mo 0402981 i s9megy

I.n..other
em B8R L Ao PRI, 5L ELA80 p DuBL e s acic.
[dowqu The @3S eahpM1®sldfﬂ&pﬁpéﬂt1@ﬁ afepty@foan Bl parficulate form. As will be
re preferably polynyxin B), an | MP and a

appgqeg%flq tﬁ%elpé ]g‘g}éﬁ the g, CI9 pattispigtsgomnesisiops af the invention will consist
of aﬁﬁc@ﬁlaltlbﬁ bPPar8ENbf &1&6&9{ sidesS %dér&) %tht]lufhll sfnI %1‘1?51 1?}', the
bovi e serum protein exenpl a osI'tio
“sizef of thegparichessn tfe @ntposﬁltmmd)fsthel fivlenti@smay be descnbed in ranges or as a

o \éﬁx ﬂé‘\él e%alg‘% grg{ de ?]S fgg&qﬁdqer%{I tloﬁasé&l-r;\ggtg(gﬂagglzgﬁf at least 95%
of tﬁ’@f)dfﬁél@i (bgfcmésts) 8@ the §feditielidfh8GiABRTY if h0APHT %! dF the particles are

sonme enb nts, C S conpositions conpri se
lessi thm2opwdo Idanmtgr, than theglogmpositinhéy insideted tp aotsist béparticles of less

e by the ocess, of conmhining a cationic condensin
thalang@ HE, ihghamatiip Shiticls S heAperpuEgdint ane/wsfwwené method known in
the QIQ rlh@lﬁﬂi‘fl I8t 8{RP. %o uk&of} he'}‘ﬁfég Qﬁ%a'teg Wan a cutoff

vent i on nmprise | nono tor partl Cc
sma)«hbmemm light sgrdteting, | ebstran mmmskszbrymblmdlngﬁfme(pa‘tloﬁlarly in

nin ane di sruptin i 0 ic |popept|de
contiiipB o §e e mPre R rur iRk Bl ge0. vy n
[602053 ProfdbigNle TS fcéllﬁbbdlﬁéﬂ%gaf @lgeefﬁtventldﬂ coffPise particles which are less
enbodi ment s "t he stabilizing agent is not "a serum

thampgheue SG u(rparduamﬂtlamoye pr@fer@blb toss thansbowtR0pm uredllabneter although in

soner RGBT B BRYICIA o) OF 65 taghHBPEA SR H5am: Famera peferred
parti@ id a%?«? es,I HEBE 9&)%?2 02Tt R gﬂr?fng 031 gdyﬁ Q)Stqo 5 pum, and 0.05 to

ng agent Is an oni c ergen

3;nhhﬁﬂﬁbyﬂéﬂrnlng an INP/stab|I|2|ng agent m xture, and

ning a cationic _condensing agent with the

W‘Mﬂﬂ 1 heFompenegtsad dha CISi commositionymay fhe praspmga vamess

rat1(|§sﬁtﬁﬁﬁtgﬂﬁ%_)s dgft}lgetcg)frln)}}olgﬁobg“éﬁﬂéﬁg%q ﬁ%gﬁ% ated th %thg larené)uréts of the
stabﬂmlnrgeagebg(s)tdmd optionx sempdnehitsdvich af fatt@rmcidMan& agkigen will remain

I zi ng age thereby forming an | MP/stabili zi ,
relama"@mn VATt PED s @ﬁﬁll&%&?ﬁﬁ sgresalberageme drom §1PQ}15911P©"0 03% (wiv),
fattF &idOR S 'ﬁ%ﬁp%'té%‘oo(s ShEEARY BnORkY
: }gré fera Iny pol ynyxi n B) %vm th t%e I I\/rFl>/ st agy [ ZI gggr‘érgabouwlto
abouti 0Ozl prefoatdy ebmmdl itorebris 100 @gahBhnbrepirefgrabyedbout K to 50

£ ﬁ?serum protein (particularly not . a bovine serum

ne/plot

SAmOUSIS ANS ToliRSAT BV aptthelgations coudrosing agay ateigubject to a
gr ea!té} fﬁmﬁgﬁ%ﬂﬁQﬁéeon%q%tféﬂgppﬁ’fetlﬁ\%ﬁﬁoﬁ OFRL hiSunt of IMP will vary

atory parti
toa certaln extent as a function of the molecular weight of the IMP, and generally ranges from

about 50 ug/mL to about 2 mg/mL, preferably about 100 pg/mL to 1 mg/mL. The cationic

condensing agent is generally present in excess (in terms of mass) over the IMP, generally in
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wherein the particles conprise a cationic condensing
agent, an IMP and a stabilizing agent that is a
wWoomios81c9 det ergent. I n ot her enbodi nents, conpOEUS10031641001
of the invention conprise imunonodul atory particles,
wherein the particles conprise a menbrane dlsrdpting

cat. n| tide ref er Xi n I
ratlcgroé"f ?uctlgr%/ Ilé/@p icd cog§l nsie algﬁ}% n%)o%?it Retlvs ]}rl %ab?y about 2:5 to
1:5.agent. In sone enbodiments the stabilizing agent is

not a serumprotein (particularly not a _bovine serum

[0 EPasficle igo dn the @tcommositientia @@nﬁ@n@é@m@h@g@f%ﬁnabm The
51zet(f]s%r1&{t1%tn g&‘?% ets 119 Hﬂwggﬁ v#o(%% b%fm&ﬁﬂﬁl&% II)% g]l‘?eyn%g%le ratio of

are nD are pos

catl@l’ﬁa b@ﬂénﬁﬁg prens thlMﬂl Bai exahipld, akeringnthle raafo (ﬁbﬁtidimZ céhdeﬁsmg agent
Preferably, cationic condensing

bout
to IyBdp ther?X@walam US040 b S04 % Jettglpo anine .cempesmns can
alte%garﬁil;a?tlag hl%g Bk PGt 1 tSrlﬁ'ﬁ 1: Ghtio %!OH&H@H{ edﬁ alf\l/léh’ g—q to about 45

ve charge per ["ecu t1oni

. umag@ﬁbﬁlolésﬁddﬁblngagéﬂthmqant i nvention i ncl ude
hydrophi lic or  anphi pathic polycations. [00213]

298k esttaipaariodinents oGl eRINRAFHIoNS comprispibeatioajc condensing

[
agerge npbfri]\gf %1 r%lg%tz ggagg tthé’t% % go+1ﬂlg%u g%%%egl?s{n &ﬁér%%b&%iments the
con@@bl‘ﬂm(ddm;ﬁse élmimhbrdmm@smptmgwiomﬁlpo@eﬂldﬁﬂpwmxbm a polymyxin,

mor%%ﬁﬁﬁg&g@ 08 C p&?llﬂgrﬂra//m ¥ alp{ﬁgl:yéag%g |119E] sq%{‘jll(la gmbodlments the
stabﬁ?ﬂl hiis Bot 299(% ﬁﬂﬁfbt%mﬁ]p gulﬁﬂ %HVé(b@wﬂe serfitnproteini!S An

InC ng circulin’A ¢ UIn , circulin C “circalin
exefplacy campqsmoﬁ Oé' ks clascedl anmbodjmends u@]pwptalpmlyoxyethylene ether detergent
oter 1N hot er i and acyl ate
sucl BT PO PATK BRSGeRAE Al o 85 P RERadditiona

Stabﬂp&ﬁga@@m V\EAKLAKALAKALAKHLAKALAKAL EACEA; (b)
menbr ane di srupting cationic peptides_ including, but
(@209 Inﬁwr@oﬁmhydpntlyﬁﬁdﬁwompomﬁwmwe imgwepwmpivstory particles,

e ke 5 SRR O PR AR B B Rk st an

IMK and sdtatglifing Bgdnd tiais OmintoniS détEgentamth sthiep embodif@ntspeimpositions
not limted to cetyltr|nethylannonlun1bron1de (CTAB),
of thyiny§ntion gpIRTIRR BRI WteR 1R tirdes, BBaISIn thepyitisles aré made by the

oS58 S O s R0 SIS,
mom@t*efbnahllytpehyrﬂyagm B0J an-IMP g1l mstabi{ifing)agenid In some embodiments the
et h ene m ne I n. cert a| rrbodl ment s e

st EetH S R rermgragEerieaiaty feht PaEe s urtiehy

[66310P 1 onld RARRIBhEAS, CIBrc%frﬁ)Bﬁﬁbﬂs SR ¥ R omBBAIBtory particles,

preferably pol ynyxi'n B. I'n some enbodi ments, cationic
whesein deerpiriiddescaye fiermeddy thaptogere of apmbining an B4R endsa stabilizing agent
thatflﬁﬁaal%?mgt%g%rgen? erg{)o uf%nﬁm%ha E/I]ﬁsaf blﬁ?]lﬁlg %ltjrrgflr%%u?g aRd combining

(W4

a ca6ionip@shdanoing apaf vﬁ’&iﬁh@ dePatabilsdim@agenemittbre. In other embodiments,
ositions I nclude those which are suspendahle in

compapiipnesidhe Bugpion annsiip iEEEnBAHARNOPaT A, &herein the particles are
fonfd OO BrR Rl e g HE P o ShoBlAl R URRdbing on
IMH?ﬁalhhjﬁﬁ@ @gérﬂ) #dfiQte, and eorpbmﬁ%rarmdmbﬁnl disbgrtingfcaddras Epspeptide
(pregqaﬁgf%%o ylrrf}llxrll rr%}rg r}‘)}e era ly po y%flyllj)lm IPS vs}1tr1]1ethg %?s%a{btlhz?rrllgs agent

mixture. In some embodiments the stabilizing agent is not a serum protein (particularly not a

bovine serum protein).
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met hods of the invention, including proteins
(preferably hydrophilic prote|ns) noni oni ¢
waledoaiospame s, pol yneric surfactants (e.g., pol yRCNYs2003/041001
al cohol and pol yvinyl pyrrolidone), catlonic
detergents, anionic detergents and fatty aci ds,

AR et ISR A B L aoors v
whe?é?ﬂ' hRr anm«ssccoﬂ@h@é § 8 shi&BhdBRsiRX Sdanel @l IMPOIAd 4 N8bilizing agent that

ef|n|t|on of stabilizing agents. 00215] Any protein
is a neryiote detsragnia dnpther gHboiliments, sgfapesitions o sy inxentiongomprise

h b .
oS B B DL O i
11pof>§ﬁﬁe (Shefegdbip b pOlyRBK AW hiort Prefdtalle pelvROAin B tap, IMR aridsa stabilizing

preferred that the protein be derived fromthe sane
agenp die pease grbadyaenty ﬁleerﬁ%tah%l@g PERNE DO A SEHEN RISFRHD Graptiuarly not a
e conposition is intended for use in
bov&%s&mn1ﬁ$h1ﬂ it is preferred that the protein used as
[002d 2 Catitinlié auindgnshgeeagentsensafuhimthn CIP lcoxhpomt)lons%dumthods of using
al bumn |s an ex | ar otein, us
the SIS EMROSIRGS H5aRRIoTHOSHRIh At RIS et 4l opigogical pH Gic.,
of 26594 {3BBLS 7. 40 Pfi‘%fagf‘}n cht%orh'(t, bdddehdifs Afentd\Red in the instant invention
stabilizing agent, in case the antigen need not
are iy zwaitetionic zgléraee: pcblycasloproe ﬂat mbhayinpinprestha prsspaseii hnbdrge per

molfl oo @R e ol st B s R B actule hfophitic or
am#ﬁﬁﬁm@gfﬁuﬂﬁhﬁw [00216] hbnlonlc detergents useful in
osi tions and net hods of u5|ng the C

s
[@Q%iéb&nequdwnmp e‘msiegﬁlag aggndeisclide{ apmembrane disrupting cationic

11pog§pcrir1)éil g ﬁ@g}dgﬁc d(t)&( g&%ﬁg@%ﬁ?ggolymyxm A, polymyxin B

(inchﬁi@mﬂjfmﬁlﬁﬂl la;lcﬂ gbltyﬁ@mrde)( PaEGAY BN, C, polymyxm D, polymyxin E (also

nonanoy| - t hyl Iuc
knoya aa e Nrg&fw%q 7 %&@)ﬂ P, polymyxin § and polymyxin T,

circRMViBKU&h lﬁir@lﬂﬁl £l Jh%hﬂ% eI:08H 8, diRgliND, Qﬁcuhn E and circulin F,
pol yoxyet Ryl ene('10) dodedyl ester (Genapol C100),

octapeptyn W@hﬁyﬁ@nﬁ(mwdir%mmbhm B( 8 arlaed3@ptides including octanoyl-

KFPB%I{-‘I%?(% (ﬂ%/;] Eﬁz@% ocfith &W&g{iﬁ@%ﬁﬁ%&@% K ALAKALEACEA;

(b) RemBERRY SisRptiRB 4#Zdni€ Béptides Iﬂ%ﬁfdlné( Bl st ﬂﬂmﬁaa)to polymyxin B
pol yoxyet hyl ene(10) cetyl ether (BRI J(r)
nonmpi/léwé@rmymé wiy)g %stcgnln A4 pearopip @Fanﬁ(qeyrosgy P1, KFFKFFKFF and

poI y ox e n@%%%)A St g% ej}é’?ﬁ% ﬂ% > 5% rS; @%ﬂlaln cationic

surfp&hnto im:hidmg []0 151 (64 (ll)m&tiea eyl lteinbidiylagBibnl (ih)brdi8)de (CTAB) benzyl-
dimg%yg;%g%% lgrggé ( ét?pe ar(’é%/y%% (zct: hﬁ%%ﬁ?&é%rgmlde) CimB (cetyl
imi%%#%%é;)e %;1'[3)2 @g ;ngg 91{1&}11: bl i e?s (I%Eﬁljlgér ;b)ltg Igo%)h’rmted to, poly-L-lysine
(PLL} aid padpatlyy] potimivet(R¥ e ria gblyaam embhdinmedis( @Wap@hc g@)densing agent is

PLURONLO(r ). F- 68, . PLURON] F-127, .

o meygtaEy FBPYP6 i RARBUT PIRET S0 @ asbgnyyin, more preferably

pol PR RY ah Byh € BRb@inen 0 @&bﬁio@bﬁﬂéﬂsu%@%ﬁts nfabRIx e Fatty acid esters
X-"100) ponoxKetherne(S) i sooctyl phenyl ether

(le(mmﬂ$GN@ﬂPmNﬁ£ ain catigyu¢ sutasiantsne egcoI sor bi t an

[%ﬂk rﬁrﬁlltZ%lg &E%Egﬁ%l 1%1%5%33?5%':3419@%?{#0%%’ g&&] fie ?g F)f’l{llsing the CIS

composilibhiginclive dvbeahitherd iiéﬁ&fdﬁib])e i @)ater@hd W@% sQff8der@nsion of
PCT/ US2003/ 041001 pol yoxyet hyl enesorbitan trj stearate

waterrgiongh stabigiyingagpyis whyshedie wakey splublesngior sompistdp migitle in water
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(TWEEN(r) 80), pol yoxyethylene(20) sorbitan trioleate
(TWEEN(r) 85), pol oxaner 188, and
w@odogesd1gd enegl ycol - p-i sooct yl phenyl et her ( NoPCT®52003/041001
NP40), al kyl naltoside detergents including
cyclohexyl n- ethyl (3-D mal t osi de,
an

(e} t.osi de,
e R ErGAa Ry ITRRS! HoFSet S BRF LB evats S Sortbindyt suepasiions nd
e B L Pty drophilic protenggnionte
dete%adtsaptbdgdn)égb M@g qotyvansd : mlc%{b/‘gl and polyvmyl pyrrohdone), cationic

deteﬁgeﬁgp {%}Plglgg éaglﬁ)f E‘:E}' %Cé(? S glthough in certain embodiments, serum proteins

(parfcflR¥EEind é’er@n%ét@ﬁ@)y FAYQRiddCand/or ionic detergents may be excluded from
n- nonyl - ( 3- D- gl ucopyranosi de,

the dﬁﬁmm of@ta{bﬂ@mg;@g@y anosi de, and
[@%ﬁ%@%{% gﬁo)‘;erlg %%ﬁrco%g%&?%sc% ét%%hzl%g lﬁéént in accordance with the invention. In

som8 efibplinhen(s3 ﬂ@-s&dhﬂﬂiﬂlhg.l@gmyfsatrm&eﬂﬁwhﬁh kymhot intended as an antigen (see
mal t opyr anosi des i ncl udi ng n-de

dischggiq Wh é‘éﬂ’&@ APRP MRS\ 1S(pgefg_rﬁ%{h(ab% PEIEia bglerived from the
sam@ Foblas Ql?é @#E@ig%é?@ e o os b&lﬂ&?} gbp% A udRBGRERYh is intended

rose, ane
for lis;e2n Bumamso thennt— is podfennalythat(tBe Pragéin wssldsahe stebiliki@SAagent be a human
n- |, sucr.ose, pol.oxamners e - .
protpisd SORRARGRERS A ST PORS PEsPerEihroR RablipBeysatdy such
embddinher®s RN 3FWOJiLEBt2 R aR A 8aMlizingtik/the 83Bilizing agent, in which
sul f obet ai nes |nclud|ng SB- 10, SB-12, and SB- l14and
casethg nmtww ne[ecian@hcaando@uggeeral lpmferrabb/moé,tsamwmn@h@b@ﬁh ghe
ude. h eth ' .
1nteBc2q JS‘%IR?BP erl‘?t % %/c% sor e cio 0%1%@% ?r?%{néthgﬁ%&t th& ﬂlv%ﬁélcyn are
dischekypdyat hyl ene(20) sorbitan trioleate. [00217]
Ani oni c detergents useful in the CI'S conpositions a

and
[PR18bdgnignic ssfergenteseryl o th@&%ﬁﬁmppaﬁgnﬁ #emagfaods of using the CIS

om0 QUL ORC ANt
dimetbgkindsuylfhomplinaaiide 6aRO<a), t(&tanhylr-lﬁaflethyilgbwyml’d&l (MEGA-8),

nonigpf 2P BnSmisg R Pase sl RSN NBebd: Bfbinp humca-to)

polﬂ)x%’cﬁﬁ%ﬁé ethéﬂ’(léct@fg&ltﬁﬁﬂhﬁﬁl 1&&@@&9&& 10% Héﬂyc?lgesfe@ dGetapol

[1thiumsalt , taurochenod eOXCOIC acid

Cloﬁhlppkyométhﬁl@ﬁe@) hurxb ethet (BRII®) @)my@@pﬂlsfleph@b b@uyl ether

(LU{B%]%(% Z’gé (E)F](?Iéthclen gbg) lglrl]%a I{eﬂrﬂ@os? f]_:iolyoxyethylene(2) cetyl ether

(BRUERIGD), pblﬁ@ﬁ%ﬂ?ﬂlyléne@m) Ges/ éthSﬁdBlEIJ ®hssh gfyoxgettiylene(20) cetyl ether
tauroursodeq@gchollc aC|d and salts thereof

(BRE® pBh pelyasydhyjenn(d steseylipiher é%RV@J%)p BelPxXHet &rdleélé%) gigaryl ether
(BRth@ lr7§)o E)olg‘@gée%dl lt&#e‘i@ %éa]?ﬁ%mﬁ%ﬁl(%%ﬂg@rf% %o‘iy&!é@fh‘g?etne(l%) stearyl ether
(BR(]II@J &og), pohymeﬁdtlyyﬂam‘(ﬂ:)nﬂ@l athdr RRU® 3N epcdpixyethylend(lpoleyl ether

oL RIS B il e

1sotﬁ@é thiTech 831D RN R 40), %Ul@om@m%s PLURONIC® F-127,

|nc u |ng et radecyl trint heyl anfroni um br oni de.

dodﬁaﬂmlg(@ﬂwisemglbfe@p@dr)f thew@mm&menzﬁlﬁblsa@éﬂpgerafi ether

rREFGIE! £y raBREyyRead BopfopheSE fe Ll RS x-110,

polydetyé@aiVdol @cﬁrﬁltm\dﬂolhﬁtatet(UWEEN® le)dpcﬂy@(y@&@'&lhéédrbitan

characteri zed @y hydr ophobi c/ I i pophi I'1 ¢ bal anc
moropprBitajs(THEEN® 43), Mygthn@glmlgowmmsm@@mm@é’iEEN® 60),

about 8 to about 18. Preferably, detergents

i ncorporated into the particukgte conpositions have



HLB val ues of about 10 to about 16, nore preferably
about 11 to about 15 (e.g., polyethylene glyco

W@ erodiossim nonool eate, HLB = 15.4; pol yoxyet hyl reie($3)3/041001
i sooctyl phenyl ether, HLB = 13.5; polyoxyethyl ene(20)
sorbitan trioleate HLB = 11). [00220] In certain

pol@%%&l@%&ﬁi&%@%%ée?@@i@:@?,pr%h lénsegéﬁlcg) lsé"r%ﬁar? Monooleate
(TVEBIEIN ® 8o a0l yuxiypibnEAt(20) sorbifasiioRatqdIWERN® $STPhodtantrass, and
fatty acid as the stablizing agent conEonent and a

polyethsipeglyceol-présoantylhanyli cthea(NowasidWeAD), dkylmaltoside detergents

' v . Eart . TP R
inctARRFUS RSl ARMED ARG, Mok Iy BeiiEoshabli e, A
cyclohgiy]azeidém:ybﬁd])-'mad;tf@ﬁﬂﬁ,nﬁd&canﬁ&mcmsa,cgld&pyﬁ@fobﬂheé cluliig methyl 6-
conmpositions of the invention may range in size
O-(NrhgaistamRay D3 D BBeRy oS ,(Hgﬁ»‘é\l\‘%?% gd gkl ppopyEosides such

as n((fe_cglj-ﬁ-lﬁ R randdfdedh-he lel'ﬁ‘- CHP ide- 9., oleic
aci d), or polyunsaturat e.d., nol el ¢ acid),
n-dadetylefriphglunemoamsaieur-aveyd- fbdglpalpyumesiday abdetdl-fi-d-ghucopyranoside,
aci e general ly preferred. [00221] |ln_sgne
and S R rp e T oo e BB O F o acides TS Tor at e a
) " : ; : ]
S T R N - o Y
maltopyranp$idmandiooityl-S6D-n2dtoppanoside, nidecyl-B-IBthiemaltoside, digitonin,

o1 A di ngl ' . dj t he fatt
G T R Pkl R R AR R 2o 8 bon 2hai s
octanby1n3-B-bRBeynhite (ROGANES cRhoARAtosé pbbxadss 5 t 0 25,

10 to 20, or 15 to 20 carbon atoms. [00222] Fatt
(polyexxpshrienemmolyqxapiopeleay Blask wpiaymershsudhris Pglpsamp {s5qn poloxamer
4074 sluifm)étgﬂeg 1 aludg'{gascg'-'l AP G aaq{ddSB-g Q&Iﬁf]}g{.lﬁde%gf- E—’D-m&ltoside.

, c0S cracrd,

tdocosanoi ¢ "aci ahexanoi ¢ aci el cosano

Prefeatd stablédnghgenacindudé pply acietaiaicttiee iddterdeapt particwlarly polyethylene
| auric_ acid Iinolei? acid

aci d, . hexanoi.c acid, [ ,
2lyqof pRsbidan moneqlepte ﬁngf Pyl e nerpErntitac d,
[0 BifonRCdfercOfts BRPHIGH A Chis &%gio‘éiti%gk tnd mBRAbA &f King the CIS
aci d, pentadecanoic acid, stearic aclid, tetracosanolC
compositiong intlude eailic aid dnd saltis derenfothenodanixgchadinccid and salts thereof,
ndec¢anpi cid.. Preferred fatty . acids for .use in.the
chofi sl Bt lis dheske: feeanealionie arid ahd Srls Mo d5richOliseid and salts
therdd¥l glytitoR{¢hofie ialid ah@ Q2B herebf, T b Abdc AR BRI heRbf, n-dodecyl
the invention, an antigen is_incorporated into the CI'S

sulfete pe 83!tsithereos (inglvdieg sadireand Kithiemishliml: tewchanoflecxydiaic acid and
saltsct%?}&}{s 't&drg&oliyagi‘fieanﬁjsatsctgE@E?? 'tztdr&ﬂa%ydﬁo@ﬁ&[ﬁa%{c%ﬂdnsgltéaﬁlereof,
anti g e the antigen’into the

én nmay i ncorpora
taurpdeolkiychdliataeidcmdpalis theof, itawgalithocllic abi hid $sltd thedof) and
suspended i.n the sol ution }n whi ch the particul ate
taurgy; KY5hotic peidand salfsfbgreor. ony anti gen may be

(8O0 FAE bR B G A A AN B e imetytamoni
and POTF/ ts2008£104ib@ Gty thiptdigdanobnivhebiomidntGTAB), 00224] As

descri hed herein, ,I NPs. of the invention .m ) ;
dods ST EmeP oS FA R BrRiag e Bg BReOREgyiapmgnium bromid,
alktylEMmonais ifdabdBRs,| quiatth@h{ 8AARSolines Gnd dtRQed fiNnRh&NShmonia and
FN-w, stinulate B cell roliferation and/or activate

saltsherenbioghiding teearteeylintheplamemangurdibrdraident | at e. The
[6d\£:1>§] ]%te}géﬁts selected for use as stablizing agents are preferably those that are

considered oil/water emulsifying detergents. Oil/water emulsifying detergents are known in

the art, and are generally characterized by a hydrophobic/lipophilic balance (HLB) value of
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i nvention may al so stinul ate production of other
cyt oki nes, chenoki nes and activation- associ at ed

wWEe@io58139 i ncl udi ng, but not limted to, | P-10PCT/US2003/041001
(interferon induced protein 1 Ckba), MCP-|I (nonocyte
chenvattractant protein 1), MCP-2, MCP-3, MG M P-3b

aboﬁ[?ép e}]i)clgtﬁﬁ OPE%%I l%?%r%etn?s r%BForP%r%{ee? 61?‘[88&81? %mﬂcglfllat'\e{%%m%gsitions have

HLB Fhtuas bfubant 10 ® Heaess, ntgt pﬁﬂféf@blybbbutrlqtto labitt 18 e 2Q polyethylene
2, 5-ol i goadenyl at e synthatse (2,5-0A é
glyqoh seritey BRVRAIFate FH B ol Surb ol Boprethyisseg Dkjsogetalphenyl ether, HLB =

P- The
13'%%&){%@&&%@)&%@ a%ﬁ% @%%#L? ﬁ? the invention al so
[08R20p Iroceirtdm emlsodgﬂalhts tthaCI$ esrapehitions mesmmeyinoliude one or more fatty
dendri apo tosgf? The | nmunonodul at ory

acidgopn thspol %%arb?r oRameRl A Ahass ew&yd@qnﬁaﬁmlewng a fatty
{ \V [

ccid Rt TRt Repl Mop b ol Ah X W YA ORI EOL B oT he

composmnl,uhafatuygicalmtﬂmndl aethestyplining agent avill ba diffireatahan the fatty acid

t d dul t
used 5 i ediitial Fomoenctl. EHEY pei urBL AT oS eamanpions of the
inveNROH May rABSen BIZ8 iRma Riuy tA3 MBS ateRRPAdShMObe unsaturated (e.g., stearic
adm nistering to the individual an I MP as descri bed
acid)gpenqunsatiisiadd pgd ol pad), ﬁayolwmaum@e@ {4 gniliraleingeid), although
Il’lOIlOI;.llI sagﬁrﬁfg%g ah%ﬁyﬁnga%ﬁg%ﬁ %& rcgésoag'% I a?.h;éﬂ’?%s%d

[aﬁnmmhﬁstoa[eednbdduﬁanta,rma ats Scbiflf)(bsﬁiti(ﬁi@ tw1Il @nd’digﬁhthtata&“a@ﬁ acid having a
ri bed here

ne .response.
cartigy ChRRIVEETS G QFRSLARRL) 16 bt AP Linr &9 cisbip aloats ane s than
t
bol ST B2 1578 coeRRTHE, ARSRALN P el i Rihorlthe faty
acidsmilikat indhe mfveioni nmmhaaxeroaﬂmnm&mnofwﬂra lamgthrink therrange of about 4 to
i.on,.of manmmal i an, optionally

30, ﬁg‘ﬁg%alt() ’aorclél tPgo(Cérbé’n%t | ynphocyt es,

[0@23 FhthFacidslsbfl in He@1S Qbﬁi&)oﬁ{181%Qhélﬁdé %ﬁ@% n%?iﬂn%e&) fo,

other cells or cell populations containing

arachistopinrasids deesabicsicids daeasenqit a@ﬁg@cpwh@mw&] glcomaom acid,
hen%%gaﬁoi\ém e(%ila eE})tAd\éoP %rlc ellc'\l/(li> @ga%m fgglf:%?%enx%lgnﬁt%%:dm uac acid, linoleic

acid, h‘l?oleﬂnNBcﬁnﬂlyﬁEhcaitﬁdl gﬁﬁade@ﬁ]nonl: Md atnb G0 aciaNddigRi Caciddleic acid,
| MP/ microcarrier conpl ex, etc.). The nodul ati on can,  be

palrgitic Gl PRTRIGCHIPIGaRICISRE aFide isHpersenaig acif rigicownpig acid, tridecanoic
am%?%ﬂfeg%ﬂgﬁ@ %02{1 : gl:]éfeo tf’ﬁ@\‘f F&?B&t {og ﬁg ﬁl th& F!@ corﬂ]ggsﬂl}lcl#s) ihdhude oleic
acid(palmitolemfacal) awk eoleicenidal ani mal ), and par ent er al

tratijon. 00227 ne response.in ani
l@&’%ﬂf ‘ﬁ ﬁﬁ@%én@ igR g ﬁenalﬁgn%ﬁ’ﬁa@f% ingp the CIS
coni#%ylﬁon bf‘&drﬁhﬂis&ged ﬁlcéo%ﬁﬁﬂloﬁ)ﬁﬁﬁﬁa?@[@éb osf, AMhoSDEE &mpositions
y, IIFN-a, IL-2, 1L-12, TNF-a, 2004/ 058179
incopETAUSPODRIEAL 0By lnqompcaatelthe antigen arﬁo thelfpal@culatS@@p%ltlon itself, or

N I N —

Any SBipENERAT bS hkfd@rlﬂﬁrath &b br pi-adinfmstatd aithandlS dpipdsitioh ®f the
cell maturation. The ability to stinmulate an i nmune

IHWW@Q%onse in a cell population has a nunber of uses,
e.g., in an assay system for inmmunosuppressive agents.
[00228] A nunber of individuals are suitable for
recei ving the i munonodul at ory
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pol ynucl eoti de(s) described herein. Preferably, but
not necessarily, the individual is human. [00229] In
wa@essass17enbodi ments, the individual suffers fPONUS2003/041001
di sorder associated with a Th2-type i mmune response,
such as allergies or allergy-induced asthnma.
tratl n of an IMP results in i munonodul ati on,
Metﬁ?@e{lﬁ‘fﬂ’d’eﬁl Uel's of one or nore Thl-type response

l@ﬁ?ﬁé""%&nﬁ%{é@erwsim%%ﬁﬁswa HibT R byt Sl tgauetion of
TL-6, TRV, Al T and &&Wﬁﬁt&féréﬂelﬁiddﬁ{ggl@[‘l}-a and IFN-w, stimulate B cell
f mrunonodul ation“of individuals wth Th2-type

prolifesion M/asasaoaatamladmacﬁoﬂdmldnh@ sallstte differentiated (ldtei IyiPs of the

N on e or re of . the
1nvegrlg%£:g¥ra SO g}tuéatef P]rg roé n?hqr §yt8}qng§, é‘%gtgglq es an% ac 1vz$aon-
asso@late@l FYrelm M&ﬁn% ot Héﬁlmﬂtéﬁ’tboﬂ’el@(lhtetferoﬁﬁﬁd@%d P}H t€inQ0kDa),
t he npt ons i ncludes a reduction one or nore o

MCPdI (tnm)llmomg‘-e chémentiraatant am’f@m@l),d\/l@é’n? WMEP 13y MIGs MIP-3b, CD80 CD86,
CDA@ gﬂg at ) 'igﬁgle\fassﬁ Olthellg}f:Ps (%Cfidé gﬁt orﬁqn%?? MEl % rﬁlﬁdate expression of

/or requirenen escu

IFNI&I%@EM& Sonds includia, Bok @t M@a% 2@d<mgah@é rawsynmatse (2,5-0AS),
net ered dose inhal er or nebullzerS [00230] In furt her

mteém@witm@&ntmg gepe SHR 4ISG-a4i) alshgv}a@zzkatwbmﬂmg protem-l (GBP-1). The
imm uggl 0 lglg 6(#}'/ f)lct)lo ré(c\}éoﬁ@%% 8% thg Il:nvr?}lﬁgnrhlrs]g Eﬁ&/ g?(ﬂlléie a ﬁg%al that retards

plasﬁfa@j&biﬂl dtititic vetajoposiso IThe infemapedilatry p@l@nﬁtﬁeotﬂes of the
| actic vacci ne Conprlses one or nore epit

inveiian ehys‘afr@or stigga{aie BatsioL BHIGE AR brllifie AP APRtRIA the IMPS of
the HB¥tRER a"i‘% gér'tléllﬁal(lf eﬂechv@%r}; hﬁ‘)@ aﬁﬂ% ?xgs | Sﬁﬁ‘é ﬁlg o e Ararflindividual.

vaccl ne preventi on erc apeutic
[60226] Tsingentjmi mewdmsemeﬁhodmmhnecﬂnlaturm imassecEgoest in an
. Wth a artlcular i sorder .affecting the individual
indifigb). BP0y GRREHR O GOLS BRI BRSPS R e eteeing to the
indididuhlURe A h O SrRAHe M. Slmﬁﬁﬁérﬁ&ﬁﬁaﬁdih rﬁ%’ #BluBStimulating a Thil-
individual is allergic (i.e., | ergy desensitization
typetitanensypsponss aml/qru@mbﬂ@g@u b?d@@mgtadf e-iyee ghayne regpase. The IMP is
cells f.rom an anc

admaxggtg iRl awow@uﬁﬁé@e 1o leIo Ee I m%]éwg)(rgsp%me Ao descnbed herein,

mo@%ﬂ)ﬁl oai'aﬁ (ﬁnm%ﬁé tgptise hﬂhy%fﬁﬂor@l&inﬂ&iﬁfcsﬂulﬁtﬁ)@&ﬁib]mc%bﬁed using
iven in conjunctlon wi th the vaccine

Smn@@ﬂd@imﬁhw%H€h§aﬁ@n¢ﬁf@%¥F5%1‘%@na contenporaneous

@eﬁtg gf F&a%x%}n?ﬂe 'tHy’ Iﬁ&&dlé)cpn &%ﬂ}]dg%%s S)r_f gﬂ g]?ﬁ%a? b F@ﬁhlatlon of
cellg@g nhatmaliang npmﬁnaﬂlbtélunmnpblned cellsr{e.ge lPiBM@s lymphocytes, dendritic

odi men t he ntjgen e.vaccine is part

cellriaonipal Aol dass Ealsdr oer sris el Soanepicpnayee fi5-
resp()ﬁﬁve EBis ﬁé&oﬁh?h@ﬂed%mﬁta@ﬁ %ﬁ}e deewttlyBn MY BaMP-containing

admi nistered alone as a prophylactic vaccine to
comppgitieadescribed kareinde gt 6 compesitipo pordginmeeindMB, dMdeandfan antigen, an

terial. or, vir ath i ncl u
e ek By Ehee BB RO D T ol el f ptflasion gpn be
accdilslishe®dy &ﬁ}@ﬂiﬁh&iﬁoﬁtﬁ&iﬂy athan@gahé g Ieditafibs) dinedation of cells
warfare or terrorism_ Adm nistration of

and MR offerl apRlicsgn pbibp AW teskinge amamesl (g frin experimental animal),
L.adl Vi §Lving a vaccine results in an imune

and?%%%%%ggakumuﬁe vaccine that is shifted towards a Thl -
[00229] Aespanse raporseripaniathld e deﬂdjopuldﬂaiﬁamﬁble dbtet‘:ted ¢ mey number
vaccine without | MP. Shifting towards a f

of ways,dpHadinginFrensed SPBeRHoRed 099 opmges A IEN-% %Ttl, a, I-2, IL-12, TNF-a,
hypersensitivity (DTH)
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response to the antigen(s) in the vaccine, increased

| FN-y and other Thl -type response associ ated
wa@ydoakssies, production of CTLs specific for theCT/US2003/041001

antigen(s) of the vaccine, low or reduced |evels of

| gE specific for the antigen(s) of the vaccine, a

1, Rt B G A R BLE P LR REBER BRGS0 Bk

charhBleristis M&hﬁﬁlﬁd stilatlatibwek well apespdrises uch at Bevell proliferation and
antigen(s) of the vaccine. In the case of therapeutic
endrftcseanaturalign Ahs epiiy o ftigmlaiasm dpmunersepanse e eqlk ropulation has

o mlfbel Bl B W es M5B BPEESNRROTR R ool
[WZZIS] Aewajipa b’élmﬂnhdnad)sm?e &ilt@lﬁ fot rdcrivirpethaihmundmhedulatory
on(s and of their i tov ment. Wil
polyalagleﬁ%g%ﬁp ieﬁgi(b&%iésm Y, b oiiscess e Tysyidual is human.
[60020PhEoerMEL RO J B el effl@ﬁﬁi’%&&dl V@SS B8 ac‘dlfs&rder associated with a
tuberculosis, IMP treatnent wth vaccine results In
Tmrtgﬁ@muun@wglbnmg suph euglbergioy or(ﬂiubgy—mductedmthma fAsdngimjstration of an
d/ th t Kk th
v SRR R TR i Rt el ¢ ot el B eF e mgase
assdcﬁ@édadaz&’oklﬁéﬁewhidﬁﬁﬁy‘ﬁ%mlt eSrelifickiondf thd BIEUEHb esdpbikettBRures
nptons of allergy (e.g., reduction in rhinitis,
aSSO&IaItfé]ﬂgiﬂé thedadividvel s wasponse tathe aliprgen. nipmagemedwtiongt individuals
t f
w1t1-?’§,]%5 ?#pe %%)Shléeaa é;bgatlla(ﬁ égéﬁh%.e% ﬁestﬁgc? g@gk{&g&:ﬁox{ &%%?&vegeﬁ{a irn one or

mork B tHeeyRGdnd of tie tiserdenyWokre the disvtddtial Sletpg\drnfey-induced
pre:-existing . di sease or dlsorder 5th as cancer or an
asthinygy WERTOBEreNiiS 0% & moref dast syppiofhs Hcfydsep Feuction gstor more of the
i
0 oA W Ly
hlstanme rod/of cgpttemantdbhirescoe] ihkalemthedapy boglyinhalsd albuteatli administered

of a,Thl -type re e against tunor cells results in
by myptpred o %119 Wﬁﬁ@é} killing of tumor cells by the
[002%0NE: Svthbedhbdd@Raghtedhé mdaidhed b'@djé&@o the imdE8modflatoy therapy of
and/or a reduction in synpton(s Adm ni stration of
the wiventigm is n anddividenl veesiiang havdcing. ddwoepcinesay bs aiprophylactic vaccine
or a%]{;]ér bﬁ% blg%é A%gol})ﬁ];klacﬁé/ Phecl n@ydﬂuzms oﬁc&%%% gl}]oqg g}{) Fo%%s associated

w1tH aldordector SyhicH thb ﬁ{dlhﬁuﬂ Iniie@d:te aAeisk 0)g.0M. aftlelsillasts antigens as a
ne systemcells CTLs, NK cells) or

vacGiB B REFER T Ofi‘F}Eelﬁﬁlﬁﬁﬁ)alTl}eFﬁmWéc ¥3FSigRTOIBpLifspne Or more epitopes

assogyﬁéoﬂgﬁ@ h p&iicBl disBRleF Qﬁf&c‘ﬁng KR ARYid P sﬁ%nésSM. h@%@ﬁfo@g or M.
ne system or exanpl e, o et al.

bovis zﬁffﬂ)e atigensBi dutechriadis pat8nO8ighidstto which the indinicleal is allergic (i.e.,

t d trat f 1 NPs, th
sl ensitiAR T Heapy St SEbiatay all e Tmer Ayt an
indiFABATWitls ke AG: . [ RIdcSFBRB IEU. R Phient NBDS, 481159d) 08k tBSor associated

chenot herapy regi nens and/or radiation treatnents.
antl@@nsunt:mrpﬁwmbodu es, including, but not limited to

O Ao TR0 LA e o
or aBGf[’dehiﬁB%%Mﬁﬁl&bpalﬁwﬂmjecﬁﬁﬁ) dyalk BP nldyagnntisiserd/separately (e.g.,
erivatives thereof, are known in the art as |s

at leaﬁtrh%ogfsf%& PISPT @ftefs‘%ﬁéﬁméﬁﬁql%mﬁlh‘? BHGER)- <1 Gertaiy faghodiments, the
(
antl%%h%%??ﬁgé@n%g%e 1&%‘%&‘%% l‘)r/lgtﬂIS bA= o# g@xba)lent oﬁﬁ&? @(Wa'l&l@ [1)1kage to the
IMPaddiothen eadbotl ehetIiMP bt ad stemd rahune laeﬁ praphyhlttievaccine to
Inemay) age i1z apny.
and/ or concurr.ent \4t\)n dm ni station _of t
incrpase epttancie, Herben I bXovide range g Dasterial O 8115'&}?@?%\%% fpcluding
the invention is al so useful for
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i ndividuals with infectious di seases, particularly
i nfectious di seases which are resistant to hunora
w0 pomsssiresponses (e.g., diseases caused by  PCT/US2003/041001
mycobacterial infections and intracellul ar
pathogens) hrnnunonndulatory t her apy nay be used for
he tre i,nfectious ases
natuial Py ErERCq T HofRd St anlonR s gt L St yagpre or
terro%énﬁ U@cﬁﬁinis‘tﬂaﬁbn BAINAGRISodifat8iry. pol it S 880 thetaVl té REmIRMdual
be adm nistered to individuals suffering from
recewyr@bmmeureﬂults dh seismynsIesprngs ta b Fpesinibpisis ghifigd towards a Thl-

type rFspé)ns?euam%%n}spgrp :aqg 111dﬁ¥1g16%10 gvl%c)h reée?&ei\;{a% 1‘?1% ’Wl hr%g{ f;ﬁ?\‘ﬂ Shifting

towatl§ 2 TBNSygetgohbomay bé M2oLhiesdpya délafl?éds'@pbl a¢patbenki@ifvity (DTH)
the treatnment of viral infections, i1ncluding

resmmfeé@ thecﬁmﬁgm(sj 1nfth@wmevinpwgsedr15§1pw gk Shgr Eyntyy@ mponse

assong eé cglto\(]ﬁ ,Spgggl? g)tplt gﬁ" L\é Ls%%c‘ciﬂ%llf Zl%eo %nttflgtslilég(gf tlhf: v%ccgne low or
redu@bdllepaBiof e¥ifics e ahbligeds ©F tiarsaide Riyreduction in Th2-associated
intracel | ul ar parasites _such as mal ari a (e.q.
antledﬂ@cSPP%ﬁC By the antigsaisyaf e vascingandorpsincrsase i i pssepited
I |
antﬂ%{}ﬂ%%?s friT% g(?‘ gﬁ‘%%ﬁ eh s> Sf @Q Q?éu(l)%f ch;l th &asrgfgg tﬂgg%%ﬁﬁ{Q&cmes
admixigtzatioh @i VP ,ant vafmnemesﬂtsan anieho]ranbm of omg orlmorelsoptims of the
and/ or aet hi opi ca and to nosis (i.e., vy
disopder agishdhe BYFCInedi 8513%%%% freaty pidel i QPR OPb OF Pl the art
the éx!xgt %ﬂgﬁ(ﬁﬂ 06 akdVRahite LR REir 1§1p?$v%i=heﬂ§@flpﬁeﬂeﬁﬂ oh f152di8628¢r sought to
Itic diseases such as schistosomasis (i.e.,
be tneaﬂfeéc Fooexaimpld vdee the thezapeufic vaminggs e tulgetiletis dWPetreatment with

vaehS ol s B BN Pl S Grep, vt By B3¢ Sy Bl Symptoms

knoth @ eGRl SVEéB eSVaetine AXUH dlictdenalsb®ih afer%nddsbf&ﬁzauaﬂ therapy, the
i ndi vidual suffering froman infectious disease

treajeentiesults i aandegtioniie teryawtens afialisi®its. sofredusdion in rhinitis, allergic

R
conb S84 S aE88s o Ry 0o CERANERL B Whping) 1,
[00232Ottenehboditentspifdw ideentivatréiatito dhmuncmedsiatogy therapy of
sitnul at.i ng at | east_one 3330 at ed C{tokin [

indigidualy AEVPE A RS e iFEE HiFsge ?r[fp@or ¥ SUCH AS PREEECY §r a1} *ﬁ?ﬁ%ﬂgus disease.

CanB&s b Mh@ctlder’ca g@?fo‘i B sReG IEMH @ecaﬁsl%(?nés@ ¥&¥etsQpress tumor-
provi des net Increasing or stimulating I|FNy in

assoaiatedi andiov muu@ spegifictanitgana MIyCh are aot fonad on dihet célls indwdbody.

Il ncre d IFN-y |l evel.s nis

Sting el o T R HEH S (RO SRl (e Gy ppigpder illing
of tdrfidt-c4llé By teGhRaRGystbMdicddidb@d 8 rdddcti@etkl cafericBigd AR reduction

| FN-y are those having di sorders which generally
in syragiomiY- Mmlnlétrg‘@qn ofi ant IMR tooan igdividua\rgyingsepsiger results in stimulation

er

of adI:l]lg qu'gﬁl 1msmﬁ %tsglaéﬁ ﬂ{(f tﬁ{no{ Qéq o gggl% %}ém‘glo egg&ﬁe can kill
tum&tiedils, obnshelr w;ed@eoa h&tton csfcdellﬁiler mlﬁulllfém@isteﬁf cellisle. ot CTLs, NK cells) or

dlsorders i ncl udi n but 2004/ 058179
compengAIEAThS BRI SYSfeH.CBHY HV\SMSWPQW sgfa‘ftﬁ pg cells proximal to cells
e BT A G548 (ks o8 R 9 SRR o 16509
514i ilcthmtamr@r saitest aboimisastion oﬁmmnay] apther compmeaslnsmstratlon of one

rena S as I ot.her conditions whi. h
or e Rk L et B Sl 58 S RO Gt AR DT oo
cheRbthbMpy ké@ﬁ@%ﬂ%@@dl%&ﬂréﬁﬁeﬁtﬁ Vﬁﬁﬁl‘fﬁ’tﬁof &ﬁiﬂoﬂﬁas lifici8fling, but not
increase 1n IFN-y levels, and results in amel i oration

limitsd to peti-trmenangbegyragnents saditi derivatives thaseofopd wenepbenal anti-
synptons, and/or prevention or slow ng of progression
(e.g., reduction or elimnatign of additional |esions
or




synptons) of the disorder which responds to | FN-vy.
[ 00235] The nethods of the invention may be practiced
WO poogosdirnat i on with other therapies which nmaRET/UR2005@41001
standard of care for the disorder, such as
adm ni stration of anti- inflammatory agents such as

oGP 5 SR BB B T G HEAL A€ kg IER e By
admi Q¥ RE S f FEENREB 0 B reb FERERTIaNEr tNREDY (e.gl, RiBRIBEBOYAtuximab);

including IFN-a, I'FN-(3 and | FN-co, in _an individual,
Hermtlnmwaumynaba) aindmingitsafiehy af oneror ere @d@flondéh@a@@@c ‘agents may

oot S P ViR SRR e

[00235) hﬂrﬁ@ndmédiﬂa&éﬂy&h&ﬂ;l)j BVRkcSrdatic Wlﬁﬁﬂﬁaﬁ\&iﬂtloﬂl ix also useful for
certain enbodi nents invention provi des net hods

indiwiduply @ﬁ@agfeﬁ@ousmeasqwaahculwéw 1ifestigrs disgases wiyich arrepigtant to
n e
hum% r%n%gjg g I¢ ﬁ!)nsek (e e§ ' @g?a?%seéaglgr%cﬁ%;ﬁg?db':&efli&\}ﬁﬁf”e@,{ﬁ% s M intracellular
pathogéhsyl Hﬂmhn@ﬁ@dulitb@t théaply analydeakad for ¢he treatreas ef infectious diseases
I ndividuals jn ne of increased |FN-a_are

causeg Py leipsRAtiRgeas cww@e@war BF9L)Zqa8) 5 R st iREF Bathogens (e..,
V1ruI n21 ﬂ\gﬁ ttﬁéi‘&}t}pftﬂa?f)e ééﬁﬁfn?steré@g Méivmlalsrsﬁﬁff@fe?%% ﬂf@fi‘itmifgdﬂa&enal

I nQ, imted viral i ons and
diseagen sech asltnbegoutesis Gnh ol n@atcsdasm anidioz 4. |hqwelafset@bn8) 1GPIOSY (ie, M
no her I els of
tep R e Honeh o Bt 3 uCesdts infb iRt TS RelBY i p9Gpseful for the
trea{n@é}ﬁ bf {8 ihRLHNY MeludBRALRStidds gﬂﬁﬂ@@)za Vist rdspiratokftsyncytial virus
18, 20, 22, 24 26, 28 or 3 I n_some
(Rsyaﬁmatmtmz@s B, hepatitie viwn Caherpesyirussa Partishlarly herpes simplex viruses,

| r
) 5 BG4 A0 ORS00 e
mfe}bﬂldrhtl)}t B&zsmgbheﬂimfwc Pe@milet S’l fdicipmrinnandéase matariddyNeshmaniasis
evels, and results in anelioration of on r re, .
(e-g3 JBEHIEDY LHHBIA T L LfIof- 15ORICD L ’WF@’%M”&H”%”S’S L. peruviana,
L. zr?ﬂfg/u ublf Pt gﬂt rbr‘lr aS P8, Bl tPE RS e, (Bf&tion by

ctlon n1nat|on of " additional |esions or
Toxaylapnmusgorm'ﬁz) tﬂlse behedio fiver IMP rtlmmapye db/ﬂhfdisrapm id ¢ wseftiter treatment

o B e Ry o RS s BECRPERY D4 s e s

SchtAPABSEIOLs S. BBERab Bl B’ernghsfi)@[ @’efapoﬁzUﬁrh @Rl S. mekongi) and
adm ni stration of anti-viral agents for vira

clonomle@sus @ﬁs infpgivpde| Clanershissanged Ass}némrﬁéﬁh%gf #¢IMP to an
P Pk ARG ST 48 gt B o e

1nfeaﬁmsrd1§daﬁ [ Iﬁgoﬁhﬁ eﬁfof)éﬁrtdnm tieninfeotiowfdiseasd ivRot mv1rﬁ1hhsease
i ndi vi dual . su;h nethods

(O0TAAH ot derid ECRo IR REBORT eHgATEs SHuaY dstnEAs least one
P thepty
i o0ReP ek AP %ﬁlﬁ%"%}f(ﬁ%ﬁ%ﬁg% LA 2 PRI and [FN-0. In

certBQBAHIdaRerits) thd @RedtRBWrbHdésmeahody sl ih@edingost stitnubitiigdFN-y in an
nor e synptons of the IgE-related disorder. Such

indigidvpl, pasicilady dnlen midivedun) isyeedtod upr@qghIFé\gfy devielsi by gdministering an

e R O
of 11‘?&6&5@&1 [0 Uﬁé th%ef thé/‘;ﬁg HEFUES wiRdh el ﬁgiygéégeﬁg td ﬂﬂe administration of

severity C response.” Acc he

IFN- T]V&mhl di)ibr@é@ inchidevirtl@theref iﬂﬁdﬁm@fnoryﬂis@ﬁietﬂ’hgcﬁdmg, but not limited
lergic condition in an individual . In _sone
to, elperaidveaonitis, Sweh disrrders plserincudaryumber of fibrgicdisorders, including, but
condi tion include adm ni stering the i munonodul atory
pol ynucl eotide with a
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particul ar amount or dose of antigen. Wth any

addi tional antigen adm nistration, the anount or dose
w@pooanss1gen admi ni stered can remain the sane, PBEUS2003/041001

decease or can increase (as in conventiona

desensitization therapy) over the course of treatnent.

not ﬁlg’?%g gcls, 101;8p§tﬁﬁerﬁjuﬁnq$ aqg ﬁg{h_isé ( teju Ié?r}\?/cgeﬁnitrﬁl gg re(())l\{s ra%hahon—mduced

ﬁbromiIh%pzftitﬁﬂibroﬁairtdhmllrhgasrchiétdsﬁmadmshﬁdtdéd@l@ tid fibro8E el fibrosis as
I ncreased nunber and/or activity of s, conpri sing
we h@ﬁrﬁth‘?rsiloédlfﬂﬁgs whichpagchel ipwreied Mitadofinisimationf i TBNth eA dministration
i vi du &nhthat tCTLg ducti.on is.i esegg;’ i
e Rpmec e dsn TP uBTEEh eteas bl 7 33l and resus in
mnetlf@ﬁh’ii%n RAvh&6r ﬁb?@iy@ﬁﬁ&né"@taﬁﬁlzﬁﬁ&? BP(Heyor otk Qﬁﬁ Ccyrd/ or
activity. Such di sorders include, not n? 5
preveatier pr davingrafinaegsedsidnge.gi, médvetion nselnmmlam sft‘a-daimounal kemons or

ccordan ention results in an
SW%E’P%%@‘ Cﬁ ‘Eg‘”r_ elé‘\é\féf%ponélﬁgotﬂyi ts in amelioration of
[O@EBS?ThE‘ﬁf 0d8 ¥IMHeGRFontiSh Al bl %%dtl@&i #fco ?ﬂ)‘ﬁ}a‘%n RAtCother therapies

% and/ or prevention or sl ow ng of progression
whiglemgke up i rtanidend aficarst forfhealisooder ofuch deladrhipistatioe of o

it T bR Sh of SudhE S Gos PRl Prrpbf o Soitsd s

[e0d36H I Esatn Eab&Tinbee, th@frﬁbﬁhorﬁpt@hld%meﬁﬂﬂé bf BtRbdiAGtype 1
I MPs in the form of |nnunonDduIatory

inte{félloym!ﬂéluémg IEN i ETbB and 1BY-w mrptll adividualt artdeulanl st in@otindividual in

nee B BRiedpt] e DO U 0RO B R S e
the midivi@ei suc[hQﬁé’t‘tﬂzﬂ»e Paitenfeldn lbﬁelﬁﬁlﬂéaﬁ@eéseﬂ OIP&etal erfdditents, the
in the art, the nethods of the invention maybe

invegtign providssimeteesinsif ngreasing PN 8t areindividuahpiagisutaoky in e individual

cul ar i ti.0 0 ch the
in o8 PR AP BB g R bRl oB e 8 ragnopat of an TP o the
1nd1@félﬁhlrk‘u§ﬁ BaB BN, 16085 WRGAL O T ARLdls 1nr%|e@ Bf HerddbdGFN-o are
such as chloroquine for malaria patients,
thoscdnaymg cdlisoodersvvhich|genes hiipres pordatb thej:{dmgﬁls&u@dsn @BIFN-q, including
ent am_di ne and/.or _al | opurinol for |eishmaniasis

reCOﬁlﬁ%llil%i[%N-% etpg et n@dlrw&}dﬁo WFAl nnfﬁ?@@ba@d edticgl. In some
emb%ﬁﬁlge?‘x ‘JP{OSI g bﬂé: %nécf%roguctloln oﬁﬁf:ggﬁﬁ %ﬁ%f ?{)W%V\Ao&lﬁ (lélstu% e MP

contalns @f Bast ohe %)@Dﬁdrbmicasiegﬁéhcb e ataIpst HRIfoRbWRIgGerfglhd @4 Eé/s)as) 10, 12,
14, gqatl ent s 00242 escri bed herein, adm nistration

.26r £hew 3G anrn seme gmbadisonts; th@rIMPf congaies agieast one
t agents (i.e., an
I e
[(R2B7 ] US2OOE4tEibA 0T IMPis hecordundé oiithi the hetnti@drefulBin bl @icrease in
i ystem .including, but not limted to,
IFN&%R%S@d re%ggs iy AmELOTalien Qlrielns dmase SYmplemsdthilizasion of one or
mor& Q%n ﬂo{r}llgz:?rgi/ (grqarg\ﬁetﬂlhglp gxds}[o&/fn%%'fg% é?s@f&g{#g 851 qg({dcy & IorV Sfination of

addidendl lesionses syiptoasd) bf thexiasohlee svhidh fefihdPRUIFINC . The methods of the
anti bodi es include those used in the cancer context

invepgoymay b pracfigerbin cambinsgan s4th, othexdherapisy which srakefupdhe standard of

h
N BOR THECARERBEAS B8 BRRL Sy Pl
[e258ABD erexddédrare arthode bt edusihg fevaly, pajicvlay serum levels, of IgE in

m.nistrati
an in 1v1duaﬁ1av1ng aangE-related disorder by administering an effective amount of an IMP to

the individual. In such methods, the immunomodulatory polynucleotide may be administered
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of an antigen with an I MP and an adjuvant |eads to a
potentiation of a imune response to the antigen and

w0 baog/oss1an result in an enhanced i mmune r esponBET/US2003/041001
conpared to that which results froma conposition
conprising the I MP and antigen al one. Adjuvants are

known in the.art and .include, byt are.not |imted_t .
slongy [+ it S o€ Pt Bt ST ap gty gigfuction in
IgE fc3h1Th AH Bnefidtation of bhdOSAGRSyRPEONY RO BIH-tefdteb disorder. Such

including but not limted to, polystyrene, starch,

sympioing r'mﬁb mesymmOrF@ pychae thigdispsngiclivibisi nelgcregied sensitivity to
A [ ' . nat (Limted o
e FPAGABAGEL o3ROl P oA b reducion

in soVHii 6 lan RSl d@sponsé@ pﬁﬁéd’ildidg]lyi thetinweasion a6 phaddemethods of

cell wall preparations, nonophosphoryl |ipid A i
treatiecas) allereieeqndiiinn inarindigiiual dp SR emBpdareniopisttipde pf treating an
e TR ot BR VPl B Rt b pcleide vty
particolaphrex@s of Hee@mhtigerc With ah odditionkd soti gdmerdiniyistration, the amount
or g6 O 3. RUUGRICEE RO WD SHEAATR it SRR CBbpease (as in
conBfiShal dedeRbitiYRIRIth&apY) HeLhBRBurkObf REAGERL | on Of

antibodies in animal's,” mtogenic conponents of

[(F0239)d' some djmbediments theningenioherevidesdnéthedsmfi stmafating - TL

e.used. .Adnmi nistrati and asse n f the i
oot SHAE bR A A ALAARIT By L R anor
acti E8NGTICELY, esmpdidiig AdhRistdiR MBERUEVCaho@ @f e IMP to the individual

i munogeni ¢ and/ or i mmunosti nul atory agents, as .
suchydsic¢ T pepdyeticn ﬁ’ln(‘éwe@.ahld%dlmiqﬁ)@élo inereases CTL production are

' oLogi ' ; o '

oo TR ARSI ISR LSRN B e,

not lilvRedy chieenamd iafrad¢ediohe irfestions. bAdmiesteitivn JfQRP4S]Jaccordance with
Accordingly, the | MP ca dm nistered in. .

the ayentioRaeIUdR it HoBpAEn Chinfeibe Hers Lieh pmghirtign of one or more

symgfa)?ﬂsu ghﬁﬁzatmﬁtogggi o] hidkd %}%&nls,%ﬁfék bRSenfdH dRWinig dPProgression

nt1 bodi es. | 6] As with al'l inmmunogenic i
(e.g¢ oxipoisint droghisyinative ofradditiohddesiens| oy spiptoms) pétherditendes which

an od of adm nistration of the particular | M

reSpf’%‘?Srfﬂm%?intXn vary based on the individual, what
[60220] }eiddi 6f the ilentibe aicRillean| eMbbéimehacieattbed etk tsuch as
to one skilled in the art. Factors to be consjdered

admjimgteiepMRwinghe feyenefdmmunemodnlaiqye Rolypuelaptids/micggcagier complex
ol BB ob Alchnitloll i Serd sl dpiations), or in

proxinhrcladidtion avitted] anvigad., del i very nol ecul e and/ or

antigen, route of adm njstratjon and the nunher. of .

W%ﬁﬁg Wi beiaaRaseRt 4o BRe %fl_c@ﬁl[wws'li% P{é&.ﬂé diod? agﬁwgvm&% may be
praclﬁﬁé’d’\ﬁ]l doththiliioAitARHer therthBie¥)r |thé"ft>elrﬁhﬂart in@icatkdd for @hich the IMP is

those in the art to nmake such determ nations w thout
administered e ¥peexamgpie, dMBotherapy sasyttebidministsragan camgaction witkeanti-

t hat, provi.des . .the .desired nodul ation of i n . ..
malirg] g s S L bIOrgfy i R SR OR R B CARLPFOT ERp Jgishmantcidal
drugd@bh aPPbntiURR 8RR ANSHIr#ne] AR 163Hnh Hedis d@ﬁeﬁts,l ih@dnjuaction with

sui t abl’'e dosage range i's one that provides the

antigeydobagienial disststenasoisonipgid,rifampiand4s ethymbmgol imtybgechlosis patients,

or i RtipY pa TR R B R o opiC TR Bhigl
[on2an] Ak MesebibédvRereidn bdrhinistgtior 6NPIRY ik g furtdicomptier agthinistration of

Useful dosage. ranges of the IMP, given in anounts, 01[| i
one pgmore additional immunotherapeutic agents (i.e., an agent which acts via the immune
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delivered, maybe, for exanple, from about any of the
followwng: 1 to 500 gg/kg, 100 to 400 pg/kg, 200 to

waoM4gs81ky, 1 to 100 g/ kg, 100 to 200 gg/ kg, 3POT/US2048041001
pg/ kg, 400 to 500 gg/kg. The absol ute anmount given to
each patient depends on pharmacol ogi cal properties

such _as.bjoavajlahjlity, clearanc at nd, r oyt e of .
Sy APRRE IS Bhtom Do tsaiene TRE-DRraR e RL R cvtokine,
adju¥Big gfﬂd ftitRdiEs (nslubidl B 1of likied RRahiilodya¥aghMBts and/or derivatives

formulation can vary based on the i ndi vidual patient, )
and desbclevalrastbddiesa frdgments ppdondertiabvesdbereof) hExampley of thierapeutic

ety oS iR e LS P ehe i oy OB By TEhe
AdmRinf@htibc ol kh apptibea ihfRindiherapRRRY #6iits hiplaReo afi tisdbthods

inthe art. Routes of admnistration include but are
desqtibed beteit ed to topical, dernal, transdermal,

i | e . . . .. .
SR B2y P bR Rt BEREARERLen with oo sfvans, Administration
of ah A6t gtaki wich ard INMPahd o edjuednt dsads to epstadtiatioh af a iimune response to the

antpFAr s SPTHEA! POMUPRGcONTIIAF ERPIPe£OMPASHIO ot which resuls

fronF Q %8@g§§i%ﬂe &g%ﬂ‘f;oslir%bﬂgg vib-ah@ aﬂ%éfhsawi?@s&& i86hRY alRP88n in the art and

eve anount given to each patient

inclodep bntare oot lphdedac ol -bgwatdr eprultziers; wetsr-sugihemalsions, alum (aluminum

ioavailabi]Jity, clearance,.rate a royte o
- saltfgptpes o el oA SO LB R L PR YSERS: g
PSR BB o cir e 1 s el

are netriimgitddan, MEDS, REDOS™ (Rlib&))salualenh eneturBCSARr B, phesseyd peptide,

sl AT B AT B BB Byt i, mycoi
acid Q%R Ads] QRSoreblodle b&pdl Phert ipfa6idhts Qi IAC 8hd16 toxin B subunit,
i ncluding, but not limted to, physiologica

I
polyphesnheadyieanil dpiieatives, apil impenesimyatigraomplenes ééC@Wa) such as those
| S i.cal. I T i 0R 4. i CR.: 4k .
desibed by HRUERY LU RAO L 15 528 o FRURR fpig o adjuvants and
otheteliéseabad Isersih e For Wteriliate e adfbnprotu@ion@t apfiba@lies in animals,
_delivery systemintg incisions or open wounds, or by

mitqgeais@BIRRRIB AR RIEL et ogh Eampliiedad é%Foﬁ%Psf%fe%‘?an’e used.

of interest. Creans, rinses, gels or ointnents having

di spersed therein an IMP are suitable for use as

t OD4 fifttni P BLTBNE S Qbm O flrhhdd\@sRgEt S. 76 VO

20047058179 PCITUSZ00S/ 041001 [U0Z50] Preferred
[P&ﬁhfi’h@ fMg %m& E@H@Jﬂér%% fﬂdﬁ%nﬁkﬁ &iﬂ?ét‘ﬁef"ﬁﬂa?ﬁa%ﬁcal and/or
east 'I'nvasive. Preferred anong these neans are
imnunagade amndbr intmamssiisslatery aggitd es dedcribedrherest aat camrbearoehbined
subcuﬂgneo%ﬁlinjection.,Cf e .neans, . epi der.nmal

Witlh@ thﬁ PFIS (ﬁ?cgga‘ta? SEET @altrq%g ?anfiﬁé S £ éq.vention includes these
confiBBEERY! abk 90 Ay PO SRGRIRMRd Rereld | Nt T ader mal

tissue.” [00251] ermal administration is
[6e2:45ipiceatinglyh thedpiR candtd asimiokstesedcineanjunetionswith gtler

. bl .al,l owi he,. kKin .
o RBRR, et B P  EAR  SERE ot

[0022163 AQ R alFiiThitioBbiie cb@PodieAsy B imBiinoRygecall9teffective amounts and
limted to, harnaceutlcakké accept abl e suspensi ons,

metbq;c} af ad@miggﬁgti(gyﬁf the mrﬁgwggl @m@é{at@mlcg:@ VREy haged gypthe individual,
whaz %{)@éﬁérafs N§ B% B“ge[tgé grgd Jetﬂgro fa@ﬁof’)sgegg(fe%gto\éq%ﬁ)%gﬁfehqlrl tl?eucﬁib Fhitors to be

nsder m evice (SO-Ca
considered include the antigenicity of antigen if administered, whether or not the IMP will be
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Exanpl es of suitable creans, ointnents etc. can be
found, for instance, in the Physician's Desk

wRedoasssice. [ 00252] For transdermal transm ssiPET/US2003/041001
i ont ophoresis is a suitable nethod. |ontophoretic
transm ssi on can be acconpllshed usi ng connerC|aIIy

| abl | th
admig s DR EF SO ARG B L HOETY dely SaRolgite gpdor anigen,
routes(ﬁva‘a{ Isﬁjé’t)b?l 4l tﬁ@ﬁlﬁﬂbéﬂ%@nﬁfﬂuﬁﬁir@ dod®y tBQ)@ a@fn'nﬁWéreﬁO Such factors

control l'ed transm ssion of pharnmaceutical conpositions

are khown éd titei avteing itis eveel! withon derskilhof thase ingle at tosmples sishon

deteasi g VAU S RS o s GE AR AR SR Byt provices
t dROFN-y). Wh
o BBy 1 i e i

an inahuhomspmge tees anfgen iRivlesirgsh eguicable dosage rapge ésamieythat provides the

des1rg§I ot aif?léaro gg%}\;lg%/{eﬁéon%%t Stglg gﬁtlge%l ULt ?lyh@o'gage 1% d&fmined by the

amo G IoE S 1ﬁ’1@§:redtt@ tHEkOSuRieRt) fﬁthéiltﬂzuﬁthlé oa& gl @hantity of IMP-containing
periodically. Preparation and use of the patch should

comypyesitisay Adomnistéredc ddte! Hgsags ranass phheEY grenis agpys efMP

s OB e R SRR oL U8 TR, PO pg g9 040
pg/kgh:t(% %06 p%ﬂ% 1 t&1L0E[e/RE.C1085b VOO PRIIGH 360 ol FNE LK S 4eb$@

ui t abl e. 54] For t ransdermal transm ssion,
500 Lhgtkef Thg absmd:qte ainbmatsgwando @be¢h madieyt depeadssm phagmaeckegieal properties
nmet hod. Ar ot ri et al 99%%1 Sci gr ce 269: 850- 853.
such g8 hiqayailqhi yo‘F e‘?r@i‘/ﬁefri“t@&ﬂ@ ﬁ%‘i}e 0 BHAT® f r equenci es
[(ﬁ)?ﬁ utheleridcliye Ahd@iand Hféﬂﬂ)‘ﬁr!ﬁraﬁin1rﬁ§iﬁtiroﬁ|o|fﬁfé pﬂ@tlldu‘l/ﬁr[MP

therapeutic conpositions, including those of hl?
forrmti:itmwla:a vamdiagiet on the @Bﬁ‘ﬁ}iu&matl@ttn@m edirriswit sd/ext fype of disorder, the

nt.i al | e i,cal l
stagq: 0 t:ﬁ? yan{ilq e&‘ﬂ iorr erfq ég/ ape M?lﬁ{%%qg{)%ggﬁlng route(s) of
admﬁh‘sftfa'h@h ﬁﬁléﬂantanaﬁ[dﬁYa@ iﬁpplad&tlbﬁﬁiﬂ@pﬁleﬁﬂ@lme of ﬂ(lllhﬁthe art. Routes
irritant. Specificall the irritation sho g
of adsuinistigHeminclusiodut g set Jipited togopiqal. dermal, granpdeumel fragginucosal,
56 l
epldLI%Qa%‘ Rakerﬁ&aﬁé&%}grﬁ%%lrngﬁ %lg(?fr}%s\%aﬂ rggﬁlaaﬂh pUsdh: 3? :ﬁgﬂélgdiﬁ
trandbiioredhiat afnd tiensabxedlat oAlsnmlﬂadmagh fangk nsmr@rthatqm\nécst sufficient IMP-
APCs to the site of 77 WD 2004/058179
contp:@n&mwgﬂ@n t@atain p tissuegopespiration o :ﬂf@u‘bb 1P 1 as measured by blood
s SRURED A 05, 1 b g o RSB propeic
as bidasdibbilitiiléagance odte hybrontdofadednisoatican. ns a devi ce
suitable fa ntrod ion, of |IMP-containing ..
|QrtRaas Sresribed Rotpstr Crat Revrbuit faternPearice pf ABCaa™

prefgﬁl]\?c{ Q%aeg' for HOMER nﬂﬁiégmmlhﬁﬁﬁﬁ&{ O INES to hBmafihn skin and/or mucosa,

PA) consists of a plastic container having
wheee A€k ag:@rpdeuwge elativelp higheodcentidtion,is prefergidsk at t he

ST B Bt SRR o S 58y sion

inclédiBg, Mk B6RSKe t@}’gﬂysﬁ)ﬂog@@ll@%ﬁﬂ@ita&@iﬂlﬁm@&ﬁﬂﬁm& &reams, rinses
tines in the kit is coated with ol d
and gglbe T epichladministrafiongp.epinstanes, &y idsersing & handagg havipg dispersed

B, B R RSB OB e ororen

wouh@s, or by transdermal administration device directed at a site of interest. Creams rinses,

gels or ointments having dispersed therein an IMP are suitable for use as topical ointments or

wound filling agents.
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the manufacturer's witten instructions included wth
the device product. Simlar devices which can also be
wae@d/ 058179 hi s enbodi ment are those which are cPCT/E81003041001
used to perform allergy tests. [00258] Anot her
sui tabl e approach to epidernmal adm nistration of | M
' h drritates ft. er nost.
10390t PR lroliss GERET o iotihh o el b dr B Ssive.
Prefeffed Af00 8 S8 fRalVard trbhslietm At@B sthidsiol Sopd @Mal Ainistration and
exanpl e 1s a keratinolytic agent, such as the
subgutpmeops ingectiond O dkage meapsh epidemmad adinatistiatiqnas prafiiresd for the greater

Cor por ati on
Coné&gﬂg 81%%&‘3%&9&%&?8 kﬁ%ﬁ%g‘%&‘éﬁlﬁ% ‘%:nﬁ can al so be
- [06251] Teanaddrivay adrepistiagbn Blaccanplished by ap%lﬁﬂtlbﬁl of d€ream, rinse, gel,
e chemcal irritant can also be applled in

:
ete. CpIPIR G ALGing 1 INAuto ReBEtFan e AKIT gnd i the blaod fiegarm.

CoBgTS s S AT e IR

phabnacsuiscmhychedeptablaswgmsm)s oils| clearab and mnnhmtmpphteh directly to the

mcal jrritant or . coadm ni stered there w ”
s B B3| Ao i S eGP o g (arealled patct).
Exaftfflles| df¥uftfifle ERadk QSihthlchfdletc. ChiPBE RRAAT B85 trddantt, 1ﬁiﬂ{eqqus101an s Desk
i njection such as direct i nj ection | nto a central
Refgtepesus |1ine, intravenous, intranuscul ar,

[bé‘isrzi‘fg trén%ﬁ%%}arlt{flfngsirﬂlgsﬁgr{ n(?rlltti);&l]fgg'%siﬁulg %%%ng 'ﬁg?nséthod Iontophoretic
tran@r&[s@i@h&:ﬁﬁbe acusiniplishédisi conirBergRI§ raﬁiula%lef PHtenek aihedh ddliver their
USP wat er or water for mglectlon and may further

pro %ﬁﬁql}tglgom Huewgy wnbrajen skingor RéTHYls o sgvieral days or more. Use of this
I
ok Yo R R o DO HERARLA R ol RGERAL B 2evely great
congeatrahomes; pbrnitsjiefisionrnt caybinetidodmgt atidalldws for contemporaneous use of
a'Ehar{lraceut ally acceptable sterile isotonic
OTTBL? ©h as saline and phosphate buffered saline
[66253] Ah@KbinGhry ﬁﬁ@f?ﬁl@hu&’q&t R E}ﬁ%ieﬂﬁli i§ fPllétL%%ﬂio PATCH

admnlstratlonlnclu but are not limted to,
trademgiked praduckelidSensedl Medlcalh @ompaeyl of bos Angdlesd €$ This product

elecﬁgﬁrﬁnﬁl:lg 2 na?in%]r'\é??{%l?llﬁ tgﬁeﬁ éOdeB & %%iai Pﬁﬁn%leSt t)eg aa(hapted to provide

dosqpRa bigitRh p cahdeyiratsi Ploaldk&cqRintlelisty addi/bd feridtically. dPiefsration and
for i ng}hstl on_and supposi tor| es for rectal

use githe prich sheyld he paformad acprdmgga thamanufaciper's prigdjstructions
Whlgthcéyo é%gle&%ﬂ% %% g)%%ltct ﬁh)'sla nsl[rﬂcﬁcﬂlg afy ﬁwoerllate%l herein by

or suppositories wl
th1s pdferened e@thenactdh;snm:paam items acd alstssmtalsld:c h as starch,

vi de | k. for the c sition 00261] .. X i
W@é@ EW Araniemel LARFHEN ?reamﬂcaf.“étlﬂsawé]ﬁhvw i pldtp a suitable
metREE AREQORY ST o8Y) SciAbab &Y 80185 ANA l%*lbl[g ﬁ%fg@zl-fr&ﬁfe}icy

routes such as intranasal, transbr onc
ultrqsoammqumw(abm llﬂ‘éHZ) attvavsi the gme:rad roninaleddietivery of therapeutic

atl taI fo m ni stration by
Comlpnﬁ gucﬁ?g]ti% 1618 ecelﬂf WEigHted to, Iiquid
[mlSBPB@ki@ﬂﬁal fa@ﬁnrﬁﬁfdﬁbﬁ @sREAEAnSolRss MBEHanRS1P OMERImically irritating
forms for dry powder inhalation delivery systens.

the eydermastlayer afdbe epidesminsiiciprily ttnrovoksyaniiminaingrespansegp the irritant.
Spe&%fgalf}p Eﬂmmgfl&{]sﬁlohflﬂe%?ﬁ%grﬂtto gttr%ctngf)gs jgﬁ'hg gge gﬁgﬁtatlon

rs, vapor
[0(]2156] Ah Iemsmﬂlei'y mechanideMirgiast means employs a multiplicity of very narrow

diameter, short tines which can be used to irritate the skin and attract APCs to the site of
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[00262] As is well known in the art, solutions or
suspensi ons used for the routes of admnistration

waleaansdied herein can include any one or nore PET/URM03/041001
foll owi ng conponents: a sterile diluent such as water
for |njection, saline solution, fixed oils,

A AT Y R I R A PR R I
VABE Y tubeRlR R mgﬁuﬂ&ﬁmlbyﬁ%ﬁﬁmne@(‘&f i 2Pihse 88tffkns a device

as ascorbic acid or sodiumbisulfite; el af i ng
suﬂﬂgeﬁmsnﬁnduMmasoﬁﬁNﬂ%&emEmMugnqmeQMDaacet|c aci d;

S FER 50 P S G h  pP RRRBLL G5B - of

SW1ﬁWa%E TS Rhisiste %l ﬁ%ﬁﬁnc Béht&ias H&ng@dy@i&k@ gluobiat 3GE €8d and a tine

bases, such hydrochloric acid or sodium
dlskhéy dheothete Thetige ﬁmkesnpmrtsl a mplipheifyaef narosadiametes Hagso@dength

oul e t
iR e SHRR001 3 BB AL el 035 n e OO
VARTQITs coatédi@ithiold tupBRIRBRGR thd fredentCianpaiiont eavhsesdie ivddaced with a
for injectabl e use _include sterlletﬁqueous sol uti

pha(rwvtecabmlwosstmw IIMP formyladiper Yseakthg dgvige tSran%rab? according to
the ﬁ%@ﬁ%tﬁﬁr tfe%qn&ﬁfcﬁ Qi'ﬁﬂ&i“%ltf% %’V?cfe ROaRE. Shlak lbvices
I nj ectabl e solutions or |sper3|on or i'ntravenous
whield eanndl st beadsed i thiudrhiadalimentare thesswhith lavdlenrently used to perform
%ﬁy5|olog|cal saline, bacteriostatic water, Crenophor
allexgyf3ty: BASF, Par si ppany, NJ) or phosphat e buf f er ed

[§@158Pﬁn§t%§33mtabl% a@ﬁoa@l@ﬁﬁeﬁndén'ﬂﬁl SRRREGOSE INIS {s Bfuse of a

sterile and should be fluid to the extent that easy
chemyaal whishiitritatgs tgiostesmosticells picthe aplldern@s,dbu%praﬁd@ng f Befficient

e o AP L R M ek AR s e suh o
saliélicraeRinGad irSis comelerasiipaailable dome d%pi[@@ry cldige edldl by ®oxema
can be a solvent or_dispersion nedi um contai ni ng,

Corpgratipn sndefghedradempraNOIR. d8isyapproaelyean %_l%%pqu to achlcf:ve epithelial
adrrﬁ1|11¥ﬁ‘f?[[o?1l in ﬂgar @ﬁé’ds? ng ?lzléf (Lial 13'[1%5[6}3@ Wisd bR h%(l?édm{lcgfﬁﬁn(f‘tmn with the

sul m xtures thereo
mechagicgriaiiendt (&9, tﬁdmjathplka wolkl ovaumnif #HedMON®-OFAEL dy tine vogre also

the .use of a caatin ecithinp, .by the . .
contel ithca G SCHEN oG DA Cppe SRRl JR Y ciyPieh s hishalso contains
the Ofentita REft A1t QP c@J@ﬂnmﬁYer&f‘tﬁeﬁé%ﬁthOf surfactants.

Prevention of the action of mcroorgani sns can be

[aezﬁ%l?mntbgal TOUHES dwslrramsﬁra:tamtlmlu@ buirage mtthmmdgtalelectrical

GordTGiRisy i iesh Pr B P OBo b o T TS e 3P VBN T
intrhVtinB&Y, @falmusailgh, ifipbiile@eal | fntridymbE opﬁtﬂfcﬁfaﬁbd)u% ihjection.

i ncl ude i sotoni ¢ a ents, for Xa sugar s,
ForpglajiancoHMER swiable 195 Daranisral eqimln&srggple are, ge@@@ilﬁ ggrmulated in USP

W&t%{l(!l‘%étgefo H]ﬂ)%clagn 38&%% 'fﬁﬂtﬁ’eﬁl 'cO Eﬁgé eﬁggﬁﬂ‘e b B{ﬂkﬂ%&fents

n ec e conpos t| ons ca rought
preSemHtwéb agd othet ﬂsielrmammoﬂl}t aooeptaiﬂe agi@pientsh mmudeina;lalatory

absorpti for nDnos earate.a
pol JRRIROE LF BeFSBiATe A RO ERY DA [ERESECaisely apptable
steﬂlﬁis%ﬁﬁ@@éoﬁltﬁy% W dHORSa B ard& HO SRR dP¥d sdlin€ PrRffeafidd)d

e active conmpound(s) in the required anount in an
[6Q300 Blastedistestilal mw:eswftaﬂmlrastmtmn tacledmybiviraat inofrlirpited to, ingestion
ent s gnune

andrpilflo 06 MR TChRer Socadine B yerie S eab i BiR >
adnRhBRAMRAnEMdinB LIRSt ROt Rinitbdtd, PRarfatéitRabp ARRPRble pdindes, pills or

liquids for ingestion and suppositories for rectal administration. As will be apparent to one of
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sterile vehicle which contains a basic dispersion
medi um and the required other ingredients fromthose
werwaesared above. I n the case of sterile powdRCHUSN3/041001
the preparation of sterile injectable solutions, the
preferred nmethods of preparation are vacuum drying and
freeze-drying whjch vyi s, a powder of the a
sl Ghecth EHIC G URPORGF oS Ol ORDES? BFr A Lcoppighie solids,
v L %ﬁ{fkﬁlefdokﬁ tBdnsol ution thereof.
such[aagg%g‘]'t #13) e 0 O Ridn

choi ce of deli'very routes can be used to
[0bad L] Mise-haeynigrahand prlespans edmigistretioedclude ﬁreeacamppbshed by

el SRS T BE LR Rl bl B ot

rout.‘:sn tTH%']H\%h‘ﬁbﬁ incPideS PdriRidRIns OORVIE sGitdble foR li@istR#IoR b§inhalation
muscul ar inocul ation yielded primarily |gQ&a,

mchwdmg, dut he lmptedéﬁ,rhﬂul(i sspensyns|farigrmingtacipsplyas well as powder forms

for 5o Wirs Rl ion SR vtemt PRidsed g EAitnislligh by inbatarion

of IMPhemENERS indudeFnRgant ahited ©| dtomtigs, bypaizkisgnéentizers, and dry
routes of adm nistering the i munomodul at ory
powdel iphelatiadsliye dovicehe present invention. [00266] The

[(Z(%%%ﬁl s AL lpl%%n 19'11?95‘& Lo AR nEBs %IER)S 8 uddd for the routes of

| on are nmeant to descr ut not limt
admidistratieh lestsibed hadin cransﬁcﬂudngaytdm ok arorebfithie Goldovaing cRponents: a

e oL DDA i eI, AR e B igR o Lo PG Ryiene slyeols,

' 1 §Kbthé@9nitti Bslvafts; aﬁfiﬂao?érﬁdﬁ] ts such as benzyl
gly%ggépﬁ%}géqe%& ail hlzsslg 1002V 7] Anal ysi s nssuo as beney

alcohulaoru m@thylxparaévnns, quitonidams wb)as afcotttie agithen ﬁéhw@m#éfé, chelating

hod
ager}tﬁ Elilcgfﬁs ﬁglyleﬁlﬁih e%eﬁyaﬁfn?ehtec&%{d lﬁu%% Ss&c?h cllns a%e%{e% ' citrates or phosphates

and 8Bt IR 115 isthent o ednidiBostch ﬁ@@b&ﬁhh@hlohﬁe of delitrge. pH can be
measuring specific antibody subcl asses), activafion

adjustsd avith @ldswﬂomeax jushgs bydipghipreasid o5 sadiem hydroase. The Parenteral
prepg.?elt fi 188 gJé lﬁsed% ?(S%llle ﬁg%‘%f)%?asg)r;{ﬁglés‘agrgg% gPllesil‘o(s:e vials made of

glassefblaénc production of cytokines and chenokines such

[ﬁ?qs_’Zﬁlig’Al\fs )F/q’_w!g_lgic\;q% 11115&2 g@%?@%&% %o b 1é6ns|\ﬁuéa5%lp for 1njectable use

inctMd 13 ag&fyug’ 6oll:84 RSB eR whtbSdodbir db@%ﬁﬁﬂ?g ah@5terile powders for

nmeasurin specific antlbody responses incl ude
the eriemperah¢auk preparation 0§ stﬁbl@nm eatgbla)SOKuEQnSA) digpessien eFerdntravenous

adnma%péﬁé)lﬁ{ag%%%ﬁgg@ gsgélgélflcol sa%me %a(%lflbg?at c%at"éllr tCremophor
ELWBWSF Pb@@p&w: iNJaSr ﬁ%phéﬁe bGfbles sdlar (bssacm aw@@es fler
exanpl e, h Tl uorescence-activated cell sortin

com(ppmg)l must\}e%ﬁ@mlé aadhshayld he flygdde theexgmt fist ?@Swlylapgabﬂlty exists. It

Sho&a%lé s’aﬁ)ie%%e 6%8 (ilﬁo Iﬁﬁlu@fc@drﬁ\éﬁ&i Stgflﬁgg Fr{ﬁ%{‘l')é"& GSGI'VGd
ression o ers, tor exanple, surtace
agaiiﬁBif the E:Gntaﬁhﬁﬁng amoﬁmf paictoov@hisars saéh aditeactepiaranid dadgir The carrier can
ceII ty c? Cel | rker ex resmncnbemssured fo%
be a0 ‘f?BF & 1H3Ff%h§’ﬁ chq#m ing, dGF exaanplf, vgeryEthangly pjvol (o
| coﬁ'%ﬂ@lﬁe Bi¥e), and suitable
exaffblo, geb PRk ETR indlighRBapRithI it oot )

mlxaxsaijnsreofa nTIluaeprpmrﬂ:hndthce{nd:re mmstamwefoasXMG,rbYo@é upgrof a coating
sucly3s ]ggl%lg :eL 3%4 t@%rg(c)%?f recku?tﬁg @?ﬂlcéﬁ%ﬁé}% case of dispersion and

by tROUSEHARERRS. PRFRRONTTARERRN off @ficroyERists chy bEbdhBéved by
Measuring maturation of dendritic
various antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol,
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cells can be perfornmed for instance as described in

Hart mann et al. (1999) Proc. Natl. Acad. Sci. USA
wO009888H79310. These and ot her assays to eval UBRCBUS1963/041001

i mmune response to an inmunogen are well known in the

art. See, for exanple, Selected Met hods in CeIIuIar

| nmunal 80) eI Shijgj, .eds
ascopg SArDANETOE) ATKBORES. TAFAY S PectpbleHo GRERI e S i agspys, for
exaritf@ NiohAl f)dl?élc&folst ﬁeh TR £d] SRPOTRSE Ssoldfimk l&ﬁoﬁa@mqhe Eomposition.

by “neasuring the level of cytoklnes chenoki nes

Prolamgbdmbsmphm oftihk etgecttéde mbmposmcmm caulbe brbuight ab@yt lokingkiding in the
comigsﬁw %% !%é:?lf\lli){}’h}%#e&)@ i,ﬁ)amgx?se)% %él%d o 51@1?11 {nﬁgostearate and
gelatifvention may al so stimulate expression of |FNy

and/ or | FN-a i nduci bl e cyt oki nes, chenoki nes and

(00268 bavprest el knsrvor isithe art,rﬁ@rﬁmnmg:tabémolmnswmb@ Beepeugd by
e b BRI BB el 5P o B0 Mg v

one 6f~/535’0rﬂﬂ)>maﬂ'(hﬁoﬂ 1ﬂ'gil¢ﬂﬁnt’s&3ﬁ’@meﬁl&dt abobéﬂﬁs @aﬁuﬁﬂ Stbllb\ﬁed by filtered
analyzed by measuring the | evel .of cytokines,

sterifipadite | GrasTallddispergopiare pispated |bydnearp@raingtheastire qognpound into a
stengba\ge?u Dhle croﬁ*anﬁcatﬂagfc rsmﬂ I?g(lhgﬁil (@% the required other ingredients

| goadenyl ate synt tase
from thibes Eremoanated a‘mﬁeatln tly @snef %@i‘ﬁe ()bﬁ&?ars MK)H; pivkdxatidk 8 sterile

injed i SF R B eattieasd Defpodngl Bednbon adeatmbjiingpy fiecze-drying

whlﬁf‘ﬁéﬂﬁ algoder §@lle Q&l\}éﬁﬁﬁeﬁ§nﬂ'ﬁ¥ﬁ§<ﬁfﬁdﬁfﬁohw de@ﬁ&d Migkedient from a
Measur erent of such interferon-induced nol ecul e

previgushugerilorilend sotutiperikereadpr essi on can be by any
k [ h t | udi
(RS EERAR dslia R e 0o et Bl ol Ssponse

elicifddo dwe ek @fiple] 130PH81s ARt €FTEr &bivities ave}'élidehty@t whes Bﬁ) iifRehs virus
stinmulated, i.e., elicited and/or enhanced. Wth

vectppWay adreinistesed e intrrRRenighoT eidermahteeng sen) Favtes; hppever, the
mus Mgcﬁlgﬁ&f)ﬁ@ﬁe& n & BE%?E rQVﬂl?éj R;‘ﬂ'eﬁfxz? roftk gfae;fd g' n{stly IgG1.

nmeasuri ng CTIOH s treate
Pertmat bt dINMROSS) & (Wma 171 1t -6 PH.sEThu, bﬁ@tlﬂﬂed/\lntthe)am chrMBke advantage of

ods to determne.th t.oKi oducti.on of cel
stighl Al e o SEmaHRHEH Y SHeel U Bl BrHF gLy hife
imnduRofnb&uidry p&%@u&lé’&ﬁle@f)f ¥ bkbnegvdreduce d in
response to | treatment indicate a Thl-type or a

[60286} ?]beahmvage@tmdemnpceemﬁ ged mgthodes oBadmyigistration are meant to

TN TN T -

ThehfethdtR dﬂpﬁ&lﬂbﬁ@ tBe varlofk e@ﬁp&1mr&$ﬁdﬁbﬁﬁeﬁre exthakihe @bility of one
associated with a Thl -type ipmune response in the
skillgd ds the gt andfargneftdepaiibsd &t d%@ B¥fgpared to production of

I
) 8 RSB A A0 g o 1 e
by dayimestica] kaoivd innhd ﬁ'd ihdydihg, bt nodtlidiRed ﬂoFﬁdeysunag dnthg'ehi-@emﬁc
ref

I n, contr ast e hi ased. ¢ tQ es
antﬂ?cniaspé%%félee Keﬂeg Saﬂ%éyeegﬁﬁeam ?ﬁm@d@eg oﬁ‘étb"a“% gf specific
popﬁlgﬁJ)M C%ﬁ oc@[é?s s asl EVRE §Qel19.B bdirsANK defl® or @5, maturation of

dseful for the determ nation of | MP
dencmttq qﬂlls ylnplmdiugdéamlcytm&;iendhec pfrﬂﬂ)x,nm@;ogpe of cxtokma&r and

cherfokingy hgs Hove. EG%) fnirempoe, fog SEH4 ot B w1y 12 10,

MCﬁBlc,: M@h @99[%@5‘,%1@ of MI? =3B and/or release of histamine. Methods for measuring

specific antibody responses include enzyme-linked immunosorbent assay (ELISA) and are well

80



[00270] Stinmulating a Thl -type inmune response can
al so be neasured in a host treated wth an I MP can be
waledenpiimed by any nmet hod known in the art i ncP@mUszy)3/041001
but not limted to: (1) a reduction in |levels of IL-4
or |IL-5 neasured before and after antigen-chall enge;
knov%{ml ﬂet ec]&(legg}lr%bglltt%gpgarsw \éfe% bsegstn llpnsx\ﬁgéc%lte%fsuch as CD4+ T
ceus%%"eéaﬁﬁexiee R cRAh 5519 e»@rupﬂu&easen@é-aawafmd:en@@lmng (FACS).
chal | enged, control treated w thout |M°; (2)
Measumemerd o agtivation of part;f:ulaxt_popn@tlonioﬁcsﬂla el be athrweé &y detgrmining

bef.or e nd af | ar
expriReiob P 1 graies oL P RRE s SRR 1§ agivprip of g
partiélar &11Ape/) )Célpmafkef MprbdsRatoad bb asdasied, fopeRaipbe bty(i)ne&@unng RNA
antigen-prined rimed and chaIIenged contr
eXPIesSAtos mwurmﬁelh Wgce( HPTESSIPR O ﬂvwﬂmu&é é%Pf %trhyp E% gyample,

FACARES EDilPul oM CELEp R RN pED-FTRR RgkS of dporibed in

Raz bﬂ'hél @9%4-)33765 ol i 4ged- &Pfiﬁ% 91’295@% anda’ﬁw@;dl llﬁ%@Q@l) .eCytokine

and after_ antigen en et i on of | ower .
concepfFatiops RAHBRBALY e Feesagpiahy }%@éﬁqf* < Sfenifitg ypafigh ofendsitic

cellslpcrIXF RI% anl%‘fje ffms@ﬁcémﬂdtﬂ}ﬁﬂnﬁﬂﬁ'egﬁn?@DQﬁPr@c N&tl Acad.

enged, control treated w thout
Sci. UAH 96193051931 be Thessand ottien atsayits e&'alnaﬂgéhmdeuwesmnse t0 an

measur n t oki ne APCs . a I
e T bt S SR e RPEH Sy
hnm\ﬁhmegy ERIZ0YMIBINQRE SHESE ed W I erreéardind0y. known in
the art. Some of these determ nations can be

[Q%é&]mgma}@sm (hethcqupditative and guantikativgsef e immune response to YMP can also

ant | § [
be bﬁ g}eggwngf’tﬁ% evefk lélnﬁeg,( hgﬁigr e@ F%cgglg(g[ﬁgflrﬁolg gs; ﬂtheeﬁie induced by
cytoRE4 @ﬁclﬁébklgl\ﬁﬁ §nd76r I@Nugﬁﬂos‘é@)@@dlfctlén andtinhdgte@by IMP. Accordingly,
produced in response to |M treatnent indicate a

the MH&ctfyb@macnta)nTm%Z dlgpetitilatseniprassiomef b endler BiN-priaducible

th Thi
el oS PO Bl R Ay DSR2
(intePfeRAGHLQRR p‘i’(‘§teﬁ‘l”ltdkbﬁj 'rﬁ&mﬁﬁ}%@ﬁd@%@ dy Wik, andlibnody¥Pehemotactic

I mmune response (i.e., - associ at ed antlbodles)
prot€énd DECPrd). eTHmimmsmsm@toaIMF bmlalecsbmlmd e arsapwing the level

of Cgé]?lggﬁl, gﬁ?{g%klﬁgsﬁa[nfi%& o{lber %E)E%Le% ?\%?tlo é&%&&gﬁ activities,
incl@diﬁ%Z g@ﬁ&n@lat@éynﬂ{eﬁ%@@ ,5-5543)] 1nt6rferbﬁﬂ§1im01ailng gene—54K (ISG-
A47:575-581 and de Martino et al. (1999) Ann

S4KB MWD, M}@md%@ma@@mim potsind 1)Asm$aaqtmfﬁh18f%0ules and
83,160 16
molfie iRt PR oM P PR o Red B hEARE: of P RS,

Meabtrémled e éuﬂmﬁﬁ&fé@ﬁm&i marbdulle@ﬁd)diﬁﬁon blhﬁ/oﬁgﬁe I&Qpressmn can be
limted to, human Ig %% and/ or | ](Esee
P

by avy dteshastkngivn ip forogs, naq%wdla& ¢t Hpiteg toghy %&%Aggl}é Jightitative PCR
n or IgE. [00272] The Thl -type biased
to nga%ﬁoigﬁléﬁr% q{on whi ch occurs as a result of
[MEDDP@deﬁdly,(HTTh bfype MR ppnseds sieaulatddane eelictted hud/airenhanced. With
i mrune_ responses

ch as_ those perforned b I P
refegsape ), the ipeaten SHRIATREA BdrRe m%ﬁ’in%@m‘.se gﬂ’y’%wed n vitro
or e% ¢ho% rﬁ@e@ﬁﬁn% EBRAS BodREForP@bh Bl BEAt¥d WRAGIIPCAsRbmpared to those

or u e In protective or therapeutic vacci nation
treated avitiett INTP udBghods dm deternpine thexytokinpapradudtion of cells include those

metﬁc%ﬁtﬂ% qn%ed %leﬂlreler{ gndC an dlk%l%\%%?ﬁ thaena%t alsheh[ e of cytc\)’iée ines prg‘duced in
response to IMP treatment indicate a Thl-type or a Th2-type biased immune response by the
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[00273] In sonme enbodi nents, a Th2 response is

suppressed (reduced). Suppression of a Th2 response
worago4lossidet er mi ned by, for exanple, reduction PET/U82063/641001

of Th2-associ ated cytokines, such as IL-4 and IL-5,

reduction in the levels of Th2-associ ated antlbodles

cel it i JETBTE o E 5 R g b PRl e romeasurable
mcr&a@@ao—%ﬁ)huéﬂb% of Z@lﬂﬂe@ BsdBERMIGEE Jf%ﬁ-tyﬂeﬁmﬁﬁfn%%d@onse in the presence
I ments kits of the invention generall

of a stimplatas@s wmp@rpd troprededionaif seehscytdnpesiia rthﬂgabamcelqﬁphmlatlon
de crlbe

th
Exa@gies gt REngi - Spe piastferitiSend s, B LR Dot RRRELRS 12, 12, ThNey
and !(l)fgﬁt gﬁtﬁggﬁ%&sﬁgb%ﬂ%g%eﬁ ﬁg{rdgﬁ]eﬁ’sﬁsfgfs ’tc; 18sd AEodied ¥ a Th2-type
immmpmxd;ﬂmltmdnde éblIEhneCDlDthlnltgd tn &L-gy Iivdy anddy Aiit. obellsafseful for

the n@%}g&gﬁ%ﬁ&?r@ fciy g}cglldg %fral?saﬁxféﬁg ! FN %ﬁy %n‘?nary cells isolated
froni 9 Bodt %@B@Qelﬁlh&@ I slefetably ABEE3ha Tﬁﬁpﬂecfy&s BR¥n §RAPPlcERably

MP packaged in any conveni ent, ‘appropriate packaglng
nmcﬁqmagwaméﬂéwﬂsf t he INP |s a dry fornulatlon (e.q.

ST P B ronlt Yt g iy st e

witheyIMIe cgat5d deterhﬂﬁdmeﬁ@&dethyd igvacini the arft intleting, buob@Nimited to:
the resilient stopper. Anpoules with non-resilient

(1) ar@&ww ip levels<f) rIIew:f1 qdLep me@%lafrdehpfor@aaé §§’teroqm1|géwh411@ﬁge or

decFPRALRAE TR gBRTAFELSPLL N IR 1 WL g by oty s

combﬁufedlﬂ@al armgem;inmmlt boprimed lndchmf exegetl) @:)miei/treaigd wuh«buthP (2) an
an i nhal er nasal adm nistration device

increase i E@?ly’ OEHJ&% Wt ander THBMTe B oS tlteTere 2 i dtiggn challenge; or
dete[:’%cl)(?]négﬁ% g,her ?evepss gylﬂcﬁf S raﬁ!i/%} e ({ (B (%@2 nygne Il\gf’ tr!eMP d host as

ormati1 on as

con@@ﬂéﬂ%h@mt@éﬁ-ﬂr@tﬁd&)roﬁnmm &Iaﬂaﬂigedﬂccfrﬁbl trbz&ed WﬁtﬁmddMP 3)
met hod of use. The _containers of maybe un

“Thb‘éﬁ@sblaﬂﬁé rothed pErdictien i an IMR ffPat%fb]é@t 9%%%@6@%% tog control treated

w1t}§)ﬁpﬂ\5fp" &nd/oqg??e redh&?btlflﬂcf%dem aﬁﬂg ép%glﬁicri £he ni%'a&ﬁe@lgefore and
nvent are typica Wit Rstracttons on

afteBdhtigeh 200KHGE B detceHok (hﬂ&@@ﬁ(/oﬁéﬁ@(hbseﬂt}ahebls of almgehageclﬁc IgE in

sert (.e. aper sheet included i.n
an (NS Red el asmar oo gt Pl gt prifist g Ebitlshged, contol
treaféé WitHeH: P 2 ATRGRE! 4Gk deRhhfiRtios &h%@@nﬂe%@m@a@@nng cytokines
al so acceptable. [00277] In sone enbodi nents,

madeiblysAR G aridéor lympldytes, prafeaaidy g@nm@batge@ aed/or TrmH% in vitro or ex vivo

1181@2{%1% dé?#e%gr%{i %?Eegf or ma %ac%{ﬁj?fetgese Er? en%matlons can be

madddyen&eeiinLids @Iab@ﬁﬂi/&edhﬁblﬁss dﬂﬂﬁg&ﬂ-sﬂeﬁlfﬁ%ﬁad)dies usmg methods
enbodi ments, the kits of the invention conprise an | M

desqribed hereimoprAngknawn in faAerodul at or y
R R
IMPwti-édtienit indisdte o @il apse o £Th-typg biased hmnu&ereslﬁortsb by the cells. As

used Bareinte TG T HIrkfan B et by, PR PB  iETf paeasprable incroased
prodH&ﬁ@n oﬁéﬂﬁm)@l@ aQbciaftd WS th R %eqfnﬁ‘nﬁﬁ% ?%srl)bﬂéér (B8STRBassociated

| evel's, Increasing IFN-a’l eve
ant1bodles) 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
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aneliorating an IgE-rel ated disorder). [00279] In sone
enbodi nents, kits of the invention conprise materials

wo evo4fpossaduct i on of | MP/ MC conpl ex general |y i PCT/US®03/041001
separate containers of IMP and MC, although in certain
enbodlnents materials for producing the MC are

S PGNP R A el A SR ot

refefto It}M;s’é MsoeiatsalvEih a W@W}i@lﬁmﬁﬁle%spbﬂ@ sitbipbiuad, HulEreaidd limited to,
MC. This configuration is preferred when the | MP/ MC

humen AgGaxz04 aniliok &E G5e, vt Weslhelct Al (198 HaRTkde Martao et al. (1999)) and
f] is also preferred when the IMP and MC
nnugggg?g%%@%%ﬁ%%sllnked via a heterobifunctiona
[GUZIJS]SThéTKEI-typ% ibidzed cﬁbﬁne En(ilbﬁorl\/ﬁihicﬁ ocsutpps & egdult 0f administration

‘activated" 0%1({&; , linked to the
of IMBrsp@ses eang lulétf BERPDG FESPONSEY ﬁuqlh%ﬂth%se nefeemsd by NK cells,
cyto W %%Pcéﬂst T i H& d¥Rdl by Rendhi$ e l?&.bq } Ieae %ﬁg‘?ﬁ@g N%gbﬁﬁlc{lﬁﬁy beneficial

conpiexes onprising a
for yeéd proddultiye ooﬂmrapsmc mematnommgamst vintszs,rfeng, protizagh payasites,

mat eci al.s for duci ng Ii hase MC. For exanpl e,
bacta, AR SR O G v G EE RS 51 on MG ray

[(278] ISR EntIdiIRE aCRM REIBESisGE ﬁ[%r@és% Gﬁdl%éd) O$kppression of a
phase and an aqueous phase. The contents

Th2 o'@ﬂlmammay be determihed by, dor exemple dedyistiothin lemis Oﬁ\ﬂil?cwssmyted

cyto es gélg m%g_dg Ta.n"‘%&li~I t5 reﬁuctbog rIBEI? elteeélgghﬁaf}%sch:l%te\(ﬁhanﬁbodles, as well

as IgPteduytionSuEted®tion ihiStaiiitd tetkas®inl re@dﬁ»ﬂsé/\ﬁtaﬁérgeﬁo r
production of oil- in-water enulsions, or containers

of lyophilized |iposonme conmponents (e.g., a mxture of

Kltsp 5PHSLLRLE, cholesterol and a surfact ant) pl us one
nore containers of an aqueous phase (e.g a

[(ﬁf‘@hﬁ?ﬁee&t%&%@f @Eigs%{s bi{l %e&ﬁ# g@éﬂﬁ @%éﬁﬁf g{h)e k]nQ o‘f ﬁ{e 1&%&1011
gendrMPy compiise dneromnafre eonta@iher® nompnsmg engIvip as gmhbed heMEin— The kits

|I|2|n Cl osition in one. or npr
may o B ea?%mbé? §ﬁ5 giw FrATBE lwaig?ne?sgwwns relating to

the RRIJriEUIND orGR 9§ietrh8ﬁo@s§iegﬁ%ﬁ'h*%€e@n &S Sininunomodulation,
Al'ternately, t kits may conprise one or nore 84 WD

ameﬁf)ﬂmh@ 584 FOMPLST slyh@?@ﬁs%ﬂaiﬂlﬁiﬁal:tloumdlsasﬂ emcsea:sfng TR~y levels,

nponent s of the ¢S corrp05| tions c?f t he i nventi on.

mcr@ém& 50t ele i obfmeliratineplggriseifd difEidde kits with a
(GEASEIREKitOnay MBHIME Slcde by BvoHh ABthofriate ppokaging
For axanapit aff therIM¥H islaMPy fanmbatioai (agr, fiebzesdréddi driazirp gowgm)l,ta, vial with a

and a contai ner, of cati.oni.c den ent Ki.t.s . .
resfg sRupe FoRaH et 33 Rl iDL TS Pe G RREpeeH B dijecting fuid

throg%Fﬁfe&}EilﬂeWsiobfa&n Aiﬁﬁ&ﬂé‘sc&litﬁ)ﬁ%-résﬁleﬁﬁ 'rélﬂo&a%let J]@sdf'c%ﬁe%f sealed
partl cul ate conposli tion for an

glasn)eqrtrgﬁlsem stoppétsate meste;prnve(neen@ly us¢drion hqmdcfgnmlat@cms of IMP. Also
i,nfecti

conta “”LB:EPSJ are pﬁ%@ggssﬁ%ﬁ asei lﬁfﬁ.oglbflérﬁg nﬁjl ahscplegﬁ Idﬁ‘élC? gﬁfotgas an inhaler,

nasd] Qi@lstradion ARich QA didgomizeh)Ir-aheh@biod ddVige gldﬂara)s a'mihfifmp.
kit enbodi nments that conprise containers. of

[%bﬁ%mt@fu% eelating to éhﬁpwﬁ i <eopprally g@ﬁ&eanfoymatlon as to
ool LIS T8 PR RR bl b gtuse oo

conﬂaﬁreﬁs of.IMhmag 8 hid dosIe@ Hullle padib Fesq@/gn amiltiidose pavitiges) or sub-unit

conponents of the CI'S conposjtion of the inventiagn,
dosgg; ¢ %%ggqlwﬁp]éed in the kits of the mvention are typ(i;"cahy written instructions on a
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may al so encl ose instructions for production of the
Cl S conpositions in accordance with the nethods
wale@aslossed herein and instructions for use of PEEUS2003/041001
i mmunonodul atory CI'S conpositions for any of the
met hods descri bed herein. [00281] The foll ow ng
anp] es .are provided to i.llustrate, hut not Limt
labe} gfpacikagg {pTeoHe- 2R Rt irlidiy] g the ld nﬁ‘eﬁ%%mrgﬁ%k
insnﬁéﬁ&ﬁg@.g.,%ltﬂuéﬁ&ﬁé aATEARANRHMRES bY ofRlaY fHf6 Alsk &S also
[ 00282] "I'nmunonodul at ory pol ynucl eotides (I'MPs)” or
acceptabter ol sanpl es, including pol ynucl eoti des wi thout an

' nodul at.ory s enc ;- . .

l Bk P AERs S 15R s cpmmris an gytiecaps o gr more
antigBg), A LAy oVBRE nbtesd Ridkagde@in tHeTHine ¥BAkINaE @dnulation) as the

activity on human peripheral bl ood nononucl ear cells

IMP(PBMmiEen hieedeen dsscaliedbereinhe st andar d

nmodul at gr vi. pol .eotd.de. 5' . . :
R R Mt B R B ¥ Renon sqppaisg BB the form of an
imnhbebdhlswry pil§nudetMeuticeoiridesompist CVMBIE) dndlrhay further comprise
nodi fi ed phosphor ot hi oat e ol j godeoxynucl eot i

des.
a sef gfopgBIctipes, gphnlly WHIGHHSHRLIBS TSRS the B Qidhé AYBAVIS complex
for ef?xg of fiid %‘5&&‘5@%3@8}%{%@ ?%Wﬁgom 1ARIC EmelRIrARE WRSor more

yered onto a sham Phar maci a Bi ot ech)
symptoaiy cinanidctiasnliseade, greectasiRBUNy levals tisdeaingt IRN-o, levels, or
FI COLL(r) interface, were collected, then washed tw ce

ameliptabing gn dekrrelater diserdst f er ed saline (PBS). The cells
-0l ' . .
051 YOI S o St o ion o
IM Pt ednnglet porserally inciodesopBrasecontaing$ oV a0d MI5 &1tEugh in certain
PCT/ US2003/,041001 l.us,,5 nits/ enicillin, 50
craglenly malsioih s oA 5P ML AT AR HES T o gbifpigd MC. The
IMPPHdUMRL e pRfEtaily SupffHddRe B 188 RAichallo#Edifhadich GSIMP/MC complex
( NEAA) . [802849 The cells were cultured in the

upop nasiog of thefsuppléed BaRpndeM Q. | Nps configuenionas piefesredgdwaghe IMP/MC

rangi fromQ.2 t A IS,
con A3k T SR Bl R AR BBt when v
and 386 apad be@rossiiked vadd heterobfbha@ionaingesstinledr] ether IMRoy the MC is
and | FN-a mere”assiéed using CYTOS ‘EENTM‘ELISAnFitS
suppliediin BR Gt formuteratlingRafo the heterobslupghiopahgosshinggfesuch that a

moiBUIAEE Wil ho TUPSL FUSRBRIS, e e . e o

es were tested wt BMCs from4 human donors.
[0@3DPK]ts FFABRMGrodmplexks| cbhpyisimgad/louid phidsa Vi@ proftraldp comprise

by h PBMCs. . Ip the h PBMC L. D d
one ob RF SRR g Pl oS G PRAL R Mol AT Frgmple, an
IMPgM@I&it A deIn-whYt Qkh15i88 MU ethyad®nlpFitt 8ne HONENRontainers containing an

enonstrate a generally stable pattern of activation
oil pvek andoant dquedys k. bThe doptentsadiths enntringraye¢mulgiigd to produce the

unst i nul at ed condi ti.ons. I f r .
MCe R iAo R A0 Bie 12 HRLERHI9 an TR AR 1hd B modified to
incdrP¥386] hyldlophoBiRSBoikiyt rSaibh arataBsayclubBMCand weter, fotmodudion of oil-

~ were stimulated with 0.2 to 20 g/m of SEQ ID NGO 27
in-vepter TPl AT gAIBCTS PhiyoRhHER LiRASOMEQORPERRAT (epg. 42 mixture of

pho?ﬂh%ﬂﬂﬁf OhdtESterol and a surfactant) plus one or more containers of an aqueous phase
(e.g., a pharmaceutically-acceptable aqueous buffer).In certain embodiments, the kits of the
invention comprise an IMP in the form of a cationic condensing agent - IMP - stabilizing agent
(CIS) composition in one or more containers comprising any immunomodulatory CIS

particulate composition as described herein. Alternately, the kits may comprise one or more
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assessed as descri bed above and the results fromthe 4
donors were averaged and the nean results are
w@e@gostied in Table 2. Table 2. I MP titrati on PCT/B82003/041001
(pg/mM) SEQID NG 27 IFNy IFNva (g/m) 20 412 749 8
583 4036 3.2 203 4073 1.3 39 887 0.5 15 108 0.2 11

con et SR B 80 P RO T AR S5 gps ofi

embbdigfcpbiehdakitt hethl NBnehdse o MPQ%H%M&E@@H@&Q@H lasBhtainer of
at approximately 3-8 /m, after _which the activity
cationie pesasingigent asklats vedyp comaaer of VIR, & cotamer ﬁ’éﬁablhimgg agent,

a5 LSO TR U LSRRI S BEE PRAR R st o

instt@f:tldrﬁj\g@efﬂhl@ viiényingtruationd, irelatingas taswsesd et EES particulate
d d
compgssrﬁ : abﬁ%@ @1%%)??&5&6@ g%e$§?ggg§1{ngg1%%glatlon ameliorating

one gr ISV ﬁﬁ\b i Fﬁﬁg@é&% iéﬁ%%saglw“} ievels, increasing IFN-a

level's ol & (oK GR TEE@AEATEi{oBiD). | TheNx drdhodiments that comprise containers

- TCGTCGTGAACGT TCGAGAT | D
of thy comm@gﬁ@r el ﬁQ pgyo N@?‘ge instructions for production

T
of tl%, q@%ﬁ@%ﬂ_r%cg vglggtge :rr%ﬂN@s Jdgb)closed herein. In addition to the

CIS 5bm§wra@mmm@mm tTheCIP SEQpD@tlmﬁfﬂle invention, kit embodiments

may5also-1re(cljg¥)&#§ @Tgiécgﬁ% g\ Rgs f?}nposmons in accordance with the

metl%dsmﬂ&%Taﬁ@Wlérﬁﬁ@ LER d?ﬂ@lél-l@munomodulatory CIS compositions
TCGTCGAACCTTCGITAACCTTCG (SEQ ID NGO 11);

forestycf@wn@@h@@dl@gmﬂd@m ‘G (SEQ I D NO 24);
5' - TGATCGAACGTTCGTTAACGTTCG (SEQ I D NQ. 8) ;
5' - TGATTCAACGI IC(:-I TAACGTTCG ( SEQ I D NO 10);

[&0281%%10%?1@ esQaEf"é pro(V%%Q t!) Bhlélgat%) but not limit, the invention.

EXAMPLES

Example 1: Immunomodulation of human cells by immunomodulatory polynucleotides

[00282] Immunomodulatory polynucleotides (IMPs) or control samples, including
polynucleotides without an immunomodulatory sequence (5’-
TGACTGTGAACCTTAGAGATGA-3’ (SEQ ID NO: 2)), SAC and media alone, were tested
for immunomodulatory activity on human peripheral blood mononuclear cells (PBMCs). Also
tested was the standard immunomodulatory polynucleotide 5°-
TGACTGTGAACGTTCGAGATGA (SEQ ID NO:1). Unless noted otherwise, the
polynucleotides tested were fully modified phosphorothioate oligodeoxynucleotides.

[00283] Peripheral blood was collected from volunteers by venipuncture using heparinized
syringes. Blood was layered onto a FICOLL® (Amersham Pharmacia Biotech) cushion and
centrifuged. PBMCs, located at the FICOLL® interface, were collected, then washed twice
with cold phosphate buffered saline (PBS). The cells were resuspended and cultured in 48 or
96 well plates at 2 x 108 cells/mL in RPMI 1640 with 10% heat-inactivated human AB serum
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[00289] The results of cytokine production fromthe
PBMCs from each donor was averaged and the nean
WO eaulosE7ar e presented in Table 3. Table 3. HuPErUPBNZ041001
Assays - IFN (pg/m) test or control (SEQ ID NO )
IFN-y IFNa 2 (non-1MP) 11 50 1 (I MP std) 205 141 27

335 842 5 297 517 35 308 686, 15 5 14 340 576,
plus P8 upgs/mi gpeni 1151,1 Bg ﬁr@s%n&%%&?@ggaﬁ gil@amﬂﬁl fé‘g sodium
7 ( 4 : 001 9 310 57 16
pym%tg’ %@11 Wg@h%%ﬂ%sﬁ%é g‘gagﬁé%}'so 24 462 708 8
[(I('jiﬁ84]7ﬂié cell® weiclcufiired4n HiRGpre@nceretiiest samphe (INMPL@0dontxsls) at doses
denmonstrated in Table 3, I MPs that stinulated
ran gD O i sl D PRIOHs, s ccligep FSCLR s Follectdqmpeach well

N Lo S ! .
and pi e o YRR AL T onEHfal bl B0 SRty Qe using
CYBOSCREBRIM BUIOATK{s SoauBdSewet Ittbrmbtasl, c.paseslingto the

length either adjacent to or within 3 bases. of the
mang fACTeE SiBgIRHERS. Penceaive fetest STIHIGh HETeRed WitRIGAMCs from 4

ion mrrored stinmulation of |FN-a production,
humgﬁ?ﬁ%%é'h the range of variation in the IFNy

[GU285LINRS Bitnulasd TS ahban [HXMo debpstian by hutnas PBMCs. In the human
pol ynucl eotides in which the palindrom ¢ sequence and
PBMG es®y, ecemundlesels af BN can vamnaeyegstaihganilypyish tegdonar. Other

cyto{qglres ts&‘c% 8B rllglqyoﬁthiogvrévgf demonstrate a generally stable pattern of activation and
routinely exhibit low background levels under unstimulated conditions. Examples of results
from such assays with PBMCs are summarized in Tables 2-7.

[00286] In a dose titration assay, PBMCs from 4 donors were stimulated with 0.2 to 20
pg/ml of SEQ ID NO:27 as described above. The amount of IFN-a and IFN-y produced was
assessed as described above and the results from the 4 donors were averaged and the mean

results are presented in Table 2.

Table 2. IMP titration - IFN (pg/ml)

SEQ ID NO:27 TFN-y IFN-o.
(ng/ml)

20 412 749
8 583 4036
3.2 203 4073
1.3 , 39 887
0.5 15 108
0.2 11 50

[00287] As can be seen from the results presented in Table 2, the capability to induce IFN-o.
producfion increased as the IMP dose decreased and became optimal at approximately 3-8
png/ml, after which the activity decreased with dose. Additional assays confirmed this result.

[00288] PBMCs from four donors were stimulated with 20 pg/ml of IMPs or controls and

the stimulation of IFN-a and IFN-y production was assessed as described above. Among the
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| FN-a that the separation be by or overlapping wwth a
second TCG trinucl eotide (see, for exanple, SEQ ID
wOen014358179 MPs contai ning a 5 -TCG but no pal i nECDOB2003/041001
sequence as described above induced very |low | evels
of IFN-y and did not induce |IFN-a production (see,
for mple,. SEQ ID NOs: 18 and 11). | MPs containing
POIY@“@%%\%@ dl‘ﬁ?ﬂeones but no 5 -TCG trinucleotide
> fs\ FN-a (see, for
5 Tecwrexa eﬂAd‘rﬁdwcéq*trAmdﬁew(bgbqhﬁNm gbsl) al
5’ - T QGAAGGEITGEIUREQID NOek) hases rermved fromthe 5'

s rCre o REEVAEARGAER B0, " ases (n 1 ength
5°-TAGIPCETGAA CETTCONGATE Al "U(SEQ imqej 139f | FN-a conpar ed
to an | MP standard w t hou SEQIDNO 1

5ﬂngﬁﬂixﬂ%ﬁc@&ﬁﬁﬁﬁéﬁdgﬁiIT@ﬁNSEQZEI&ﬁdﬁe) [00291] An

, I se dependence on
> '@ﬁ%ﬁm@&g@%@%ﬁé %@uct%nl%)’l MPs tested in this
TMB&G)A@[@@HTT’DAAHE}W@HQ apNg:31he pal i ndrom c
uence int $ééyn cl eotide and/or the position of

5 THa EO AR GETA A e RsROTP AT | ond” “Arong. t he
_Mygg@%rﬁlégg@ﬂggsmqﬁ I@@q%)vm th CG di nucl eoti des

sequences but “w thout” pal i ndromnic
TKHHDEGT AL BIHESASGANG BEQIBMNO7);engt h (for exanpl e,

1‘2@&5@5&9@@8&%{,@% Ylgb@ ?:Z?}T?GTCu TTTGTCGIT

5 R GR AN B¢ aTAST ¢ PRE64sBON® Noalynucl eotides with

CG di nucl eoti des and pal i ndronic se%uences 8 bases or

5 -TgrABRCeT GOAAERTIICCAUATRU(SEQ HEEQ:24)hucl eot i des (for

s R AR PR Ao TEES REI bighey: .

TM@GTCEWGWTTCSEQEQWID», 5 -
, TCAACGITCCAACGT TCGAACGT T D NO 68); 5'-
5 T@@@@@@Wﬁ@@“ﬁ@%&é ¥@%).). PBMCs from four
001 SR AT o BB o b was v
and phicodl et desultsvaas peseeskiadable Hescri bed above and t he

rableoh gtigal YRS R o (o mosays - 1 N & (p )

AN G O Y PETT, (010,
2@@62ﬁﬂ7908 715 52 p425 U249 1085 9 2388 9325 3590
1(11@1% &5374 TPAA4635 205 141
27 335 842
5 297 517
35 308 636
12 153 157
14 340 576
13 297 142
7 510 594
554 103
15 204 194
31 169 178
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57 1991 4262 9780 58 915 1654 5965 59 616 3221 1147
24 1848 2233 71 8 1023 544 52 29 1000 3325 95 35
wQ2@4/08813% 63 60 1978 517 52 61 7256 13767 5POI/USD03/041001
11157 16722 2254 63 17077 12510 360 64 569 2896 80
65 2007 1158 55 66 3926 718 64 89 WD 2004/058179
PCT/US2003/-041001—67246—2399-52-68520 1558 1254 85
9 52 411 52 4 158 124 5210 18 473 638 52 [11 52 261 . 756
16 3 138 289 53 nedijum 524 00292] The results presented
in Table 4 supporti the inportance of a palindronic
17 sequence at |east 8 b3®es in Ieﬁﬁﬁh and at | east one
13 TCG—sequenceat— ot neat;the 5 —end of the
pol ynucl eotide for stinulation of "TEN-a|from human
11 PBMCs. [00293] Angther 3gssay|was performed to test | M

dose denendence on stimulatiadn of | FN-—a pr oductl on.

IO U T P T T ITo T — Ut ot oot T YTt — ot T T X

24 | MPs tested in thils as@@y valied 1% the presence of CG
g dinucteotides and |5 - Tgfs Sequencgs I N fhe

pol ynucl eotide. Anong the pollynucl eotides tested were
10 sone with palindrom cllslequences ot w thout CG

Al e~ Al + 3 ol L £ 1 Find 1
5 drnucreottdaes (for U)\dg e; \:\glggl\lu L' 5'-

TGCTTGCAAGCTTGCAAGCA | D|NG. -
medihCAGT CAGTCAGCTGACTGACTG@GA (SEQ I D Bl 96) jand/ or wi t hout
a b -TCG seguence (fnr Qvnmf‘)! e QII['\ -BINGs: 1 90 96

S' - ACCGATAACGTTGCCGGTGACGGOACOACG (SEQ I D NG 92),

5' - AACAACAACGTTGITGTT gSIIE\%I D NO 95), 5'-
[00290] As demonstrated in Table s that stlmulated production of more IFN-a than

an IMP standard, SEQ ID NO: 1, include at least one TCG sequence at or near the 5” end of the
polynucleotide (a 5°-TCG sequence) and a palindromic sequence of at least 8 bases in length
either adjacent to or within 3 bases of the 5’-TCG sequence. In general, stimulation of IFN-y
production mirrored stimulation of IFN-a production, although the range of variation in the
IFN-y stimulation was less than for IFN-o.. In the polynucleotides in which the palindromic
sequence and the 5°-TCG were separated, it was generally preferable for the production of
IFN-a that the separation be by or overlapping with a second TCG trinucleotide (see, for
example, SEQ ID NO:14). IMPs containing a 5’-TCG but no palindromic sequence as
described above induced very low levels of IFN-y and did not induce IFN-a production (see,
for example, SEQ ID NOs: 18 and 11). IMPs containing 6-8 base palindromes but no 5’-TCG
trinucleotide induced IFN-y but only low levels of IFN-a. (see, for example, SEQ ID NO: 1 and
4). Notably, IMPs containing a TCG up to three bases removed from the 5° end of the
polynucleotide and containing a palindromic sequence of at least 10 bases in length induced a
particularly high level of IFN-o compared to an IMP standard without a 5’-TCG, SEQ ID NO:
1 (see, for example, SEQ ID NO: 24 and 8).

[00291] An assay was performed to test IMP dose dependence on stimulation of IFN-o
production. IMPs tested in this assay varied in the position of the palindromic sequence in the
polynucleotide and/or the position of the at least one TCG sequence at the 5* end. Among the
polynucleotides tested were some with CG dinucleotides and 5’-TCG sequences but without

palindromic sequences 8 bases or greater in length (for example, SEQ ID NO:11; SEQ ID

88



ACCGATAACGT TGCCGGTGACGGCACCACG (SEQ I D NG 25), 5'-
AACAACAACGTTGITGIT (SEQ ID NO 94)). Also tested in

w0 boog/0s8E3ny was the pol ynucl eoti de PCT/US2003/041001
5' - TCGTTGCAAGCTTGCAACGA (SEQ I D NO 91). Some of the
I MPs varied in phosphate backbone conpositi on. PBMCs

Noy b8 s CLBC T o el TR R B o St pffasetsn vore

pol}JnﬁNthldfhrs QHHCEGAMIRD L IESRRATRE AR & SqRBNes SfHaQéE‘ 03 greater in length
donors as descri bed above and the averaged results for

but nén6’-FCCcloinueleotides (foe pranie, SEQ TAB @ 15SEQHBINOSE SHuman

RS XA L o
AACGQ‘TOG@C@Q‘T@GA&&CGQQ
PCT/ US2003/ 041001 std) 43 71 43 27 823 4958

TCA.A%TTW%@@TFW@A@ WSE&}I&N@ 6996°-2832 97 1244

GAGERIGEIGOACtGG CED ER0:s3; AR (R 1 o] ire

stimtifeP @it 3ithd1 9.8 4D &P 0A%/mP6f BAALE cbABOB. 4hdBtimaliibd d5IFN-a
7543 5955 32 1483 5088 2933 33 6031 24061 14111 34

produstion way 2spessed zodesgberzdyve agbthe yeplts powaged] frong therhdepors are
the results presented in Table 5, inversion
repogfe%?%ea@g%l nucl eotides in the highly active sequence

TabREQ HEnNOPBRIC Asédys dIFNIG @gihyes abol i shes the

test or control 20 pg/ml 4.0 pg/ml 0.8 pg/ml
(SEQ ID NO.)

2 (non-IMP) 52 52 52
1 (IMP std) 52 108 52
27 8626 7908 715
52 2425 4249 1085
39 2388 9325 3590
38 1874 7744 4635
57 1991 4262 9780
58 915 1654 | 5965
59 616 3221 1147
24 1848 2233 71
8 1023 544 52
29 1000 3325 95
35 3507 8734 63
60 1978 517 52
61 7256 13767 599
62 11157 16722 2254
63 17077 12510 360
64 569 2896 80
65 2007 1158 55
66 3926 718 64
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ability of SEQID NGO 90 to induce IFNNa. Simlarly SEQ

I D NO 96,

a palindromc

waelzomobsaat i des is al so i nacti ve.

in Table 5,

[ 00295] As

pol ynucl eoti de wi t hout CG

CcaPChESHesm1001

two representati ve phosphodi ester

pol ynucl eotides, SEQ 1D NO 25 and SEQ I D NG 94, and
—thelr—fubly mui f+ed—phoespho eate—veg3j ons, SEQ ID
67 NO 92 and SEQ I D NC;@E resngﬁ vel y, $% not active
68 I ninducing |FN-a Tgam humans&BMCs. Ajpswugh SEQ I D
NOs: 25 and 9P caontain several CE dinucleot]des,
85 including the notif32AACGTT, #hey do not53 ncl ude TCG
4 ora patindronic begy% ce of @t [east—8 ses. SEQ ID
NOCs: 94 and 95 are 1 ase pal indrones and fpontain one
18 CG di nucl eotlde, but7np TCG 613 pucl eoti k| Thus,
thesepolynusleotides—donoet—fit+thermotifs descri bed
11 herein, [00296] SEQ 11| Nos: 26208p, 32, 4l 33,
3 contai ning alT phospigfothi oadgy [ 1 nkagess{ SEQ I D
NOs: 30 and 32?) or chineric ,
medphmsphor ot hi pat e/ pho¥bhodi ester |inkages (SEQ ID
NCs—26—and—91WO—2004/ 058179 PCTUS2003/ 041001 33),

| FN-a from hunan PBMCs. Both

i nduced hi gh anmounts of
R o S P P OB B e TR g i soence

at 1RRSSHEY @t gHRbR] atlléRKAGEBIGisbglumes atl dritear the onedidEhe
PBMCs. [00297] In an assay to test the effect of the

polyngplgotidefor stimpaletiomieiNc o bywan BBMGS. nul at i on of
[é&yﬁ&ﬁn% ﬁ%e{yg&gnszé?? /rmﬂg(? g}o trei?tl\}%{ %;td%g%{d?%(feedon sttlﬁréulatmn of IFN-a

procﬁfchgﬁ” NP ORsRf id fald AsBr REE ik 1R PR8N ASTRSS @thudRotides and 5-TCG
descri bed above and the -averaged results are reported

sequencesdb itlee Blyietnegde. hdmeog sl worclegtides teﬁﬁcbwemeqomesmh

TTOGAACGTTCGTTAA ,
Pl RAAAREPHEEC SR PR Dl QD N2
TG(E’BFG%&K@&STGC!ABDG@A((SEQIID)NDEQO) or- control 20 g/ m 2

- | I\/P 26 26 1 (IMP s
TC G Ca HRCROCACHOAS o0 G0 10 s Bquarghggthozba FyBEG sequence

(for %g%éﬁlfogggﬁﬁ%@oé F1RY 9649 468 AEPRE G TAE GG TEIR EGacAtcAca
(SEQ ID NO:92), 5’-AACAACAACGTTGTTGTT (SEQ ID NO:95), 5’-
ACCGATAACGTTGCCGGTGACGGCACCACG (SEQ ID NO:25), 5°-
AACAACAACGTTGTTGTT (SEQ ID NO:94)). Also tested in this assay was the
polynucleotide 5’-TCGTTGCAAGCTTGCAACGA (SEQ ID NO:91). Some of the IMPs
varied in phosphate backbone composition. PBMCs from three donors were stimulated with
either 0.8, 4.0 or 20 pg/ml of IMPs or controls. The stimulation of IFN-a production was
assessed using PBMCs from 3 donors as described above and the averaged results for the 3
donors are reported in Table 5.

Table 5. Human PBMC Assays - IFN-a (pg/ml)

test or control 20 pg/ml 4.0 pg/ml 0.8 pg/ml
(SEQIDNO.)

media 43 - -
2 (non-IMP) 43 43 43
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41 543 12916 42 3935 14752 nedia 26 26 [00298] The
results presented in Table 6 support the inportance of
wW@2@aloss1dy oni ¢ sequence at | east 8 bases in |ROQUB20a8041001
at | east one TCG sequence at or near the 5 end of the

pol ynucl eoti de for stimulation of IFN-a from hurran

hhlr\,\ y 4+~ ok ~~t 1 Nl H
— 006299 +tn—=an—-—as tOT€S N—-a—stt+rgat ory
I(Ilg@ ity of IMPs with ZI.:{J/lariety 0%37112 base Z?’
27 palindromes, PBMCs frogp3d pur dongpsgwere stijgud at ed
| with either 0.8 4 or 20 g/ of |MPS or controls,
53 the stinmulation of | FR@ productlBdr® was asddsded as
described above and th WO 2045058179 Ho2n |
>4 PCT/ US2003/ 041001 ave?%qad resulgpgbjare rep()zr8 2e:l i
97 Tabl e 7. Table|7. HUmAMPBMC AsSag8e7 IFN—aS(lEQ
L USL UI \J\Jllt T U LU Ul I ull m O S III.L { C:g ] ) I\D)
42 2 (non-1MP) 169 133 1 2901 (1 VP g%fgﬁ’ 190 238%49% 27
00 3010 6473 2775| 44 49514310420 546843 45 3821 7831 2864
46_1403 5296 5169 47 2798 6731 3992| 48 3082 9190
96 4113 51 2701 5699 172758 b9 1886 8PHY 5195 743 7893

WW[‘WTS@% 6173 "§3§u557_9T0‘1_8§(?95 73
10419 9376 4896 74 9 D085 56 ¥5 10269 b3 3888
25 76 10551 9773 062 49 &i24 7762 2388 50 61123 8517

2929920 A2 762 A 200 LCA7D
. J

\./3

92 7 A T 903 43
94 235 56 43
95 216 84 43
26 25420 19903 4136
30 1125 7543 5955
32 1483 5088 2933
33 6031 24061 14111
34 15012 17241 6979
93 1355 6193 1762

[00294] As can be seen from the results presented in Table 5, inversion of the CG
dinucleotides in the highly active sequence SEQ ID NO:42 to GC dinucleotides abolishes the
ability of SEQ ID NO:90 to induce IFN-a.. Similarly SEQ ID NO:96, a palindromic
polynucleotide without CG dinucleotides is also inactive.

[00295] As can be seen in Table 5, two representative phosphodiester polynucleotides, SEQ
ID NO:25 and SEQ ID NO:94, and their fully modified phosphorothioate versions, SEQ ID
NO:92 and SEQ ID NO:95, respectively, were not active in inducing IFN-a from human
PBMCs. Although SEQ ID NOs:25 and 92 contain several CG dinucleotides, including the
motif AACGTT, they do not include TCG or a palindromic sequence of at least § bases. SEQ
ID NOs:94 and 95 are 18 base palindromes and contain one CG dinucleotide, bﬁt no TCG
trinucleotide. Thus, these polynucleotides do not fit the motifs described herein.

[00296] SEQ ID NOs:26, 30, 32, and 33, containing all phosphorothioate linkages (SEQ ID
NOs:30 and 32) or chimeric phosphorothioate/phosphodiester linkages (SEQ ID NOs:26 and
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43 6777 6768 4472 77 3694 4725 768 78 2542 4257 4311

79 1201 5725 5757 39 7454 9965 6622 80 2938 4137
wa4d2/05819 5914 4918 865 82 3451 4249 4170 84PGHBE2003/041001

5363 2255 93 WD 2004/058179 PCT/ US2003/ 041001 86

10742 11881 6332 87 5110 5950 4139 114 4779 5491 2907

39)ai<ae Bhifuaber bIFRC MRy o Fies HOLSSER T MRS 24 (which

con{%lﬁfs%hnﬁ’ﬁid ﬂﬂ%}%@&hﬁ[@%lﬁ)@ Hotfesten 1ikadtd) Ald 93%(32 ?Nbﬁ)horothioate

from huma hese | s contain a 12
linkpges) indincede FN-t i dnh Bum e BBMIGS. TCGXI X2CGX2' X1' CGA ( SEQ

IOVt aroheet oresiies kot talsapfy e AUk G pspimgron stimulaton

of I fg(rel?i escr i bedigagg;&f mmn%?ﬁ 1‘?@%‘?5’“@%@%@@% ‘?B?% rﬁ%lo“MPs

or cBRd1E,ahé FMPaSQOVEIFDES, prdduicBgn &hs adsessed QQ&scﬁbaﬁabove and the
Nat|. Acad. Sci. USA 95:12631-12636). For exanple

aversgey el BposRd i Bable 6. Aaangdhe ﬁolsqui@ntmhes; egter] mqreyS’-
Qiqf»# - B_NO 49
TT(gggLﬁ‘p %@ng%m%ﬁoﬁ% ator yZ%E yhnucl eot i de
TCG@@G@AC@TQTSE@A(EI}TNO&@E@IH}NO byd above. SEQ ID
NO. 50 exeggl fies an i_mmunonodul atory pol ynucl eoti de

Tableoht Hpmam SEOAsNOIHE 2 (RegBbi bed above. [00301] | MPs
with | onger nal Lndronmes_induced hij nhpr | evel s of | FN- a

testior gontfMinan  PBMCs, 2paghilcul ar | ¢ p@/ml ondr | MP doses. As
(SEQaT@H@)seen in jassay result|s shown in Fig. 1, the

all HENa ot uuuucu omthe—cel in response to
““@EW% NG 172 was signifi c?ant Iy hi gl%gr than SEQ I D

1 (IMBstd)l3, SEQ I QO NO 27 and3SEQ I D NO B4gt the 0.4 g/ ni

rlnc-a r\'F I VP | o t ha a unt r\'F L EN- pr oduced | n

—o Oy

S response to SEC I D NO 12712"6was Si gnl‘]‘q1§antly hi gher

70 than SEQ TD NO 27 and SEgol[D NO T afzjbile 0.8 g/ m dose

< 1). The palindrone lefqgth in the | MPs
19 is: 28 bases in| SEQ | D 34172, 22 b¥$8g in SEQ ID
3g NO 11312 bases T SEQD NG 2779 ﬁ' 8 bases in SEQ
ID NO 1 [00302]| I n anot er |assay, overdll |IMP |ength
39 and | MP palindrione | eng3t2owere conpdaindd in the
Hrdueti-on—of+FN-a—preduetHon—+trom-hyrdn PBMCs. Anong
|J
40 { he pol ynucl eot| des tes ¥4 12550
43 4174 10362
27 2008 10062
41 543 12916
42 3935 14752
media 26 26

[00298] The results presented in Table 6 support the importance of a palindromic sequence
at least 8 bases in length and at least one TCG sequence at or near the 5° end of the
polynucleotide for stimulation of IFN-o from human PBMCs.

[00299] In an assay to test IFN-a stimulatory activity of IMPs with a variety of 12 base
palindromes, PBMCs from four donors were stimulated with either 0.8, 4 or 20 pg/ml of IMPs

or controls, the stimulation of IFN-o production was assessed as described above and the

92



wer e:
NO 27, 5'-

5!

SEQIDNO'1, SEQID NO 2, SEQID NO 12, SEQ ID
TCGTCGAACGTTCGAGATG ( SEQ | D NO: 166) ;
WG 200TOBIGGAACGTTCGAGAT (SEQ ID  NO: 99) ;
- TCGTCGAACGTTCGAG ( SEQ | D NO 100) ;

PCT/US2003/041001

5' - TCGTCGAACGTTCCGA (SEQ ID NO 101); 5'-TCGAACGITCGAG
(SEQ I D NO 102 TCGAACGTITCGA (SEQ I D NO 103);
aver@gedTmuA@@nge@s'E@abID NO: 104) ; 5' - TCGACGTCGA (SEQ I D
T C EQ | D NO. 167) ;
Tablg7: HRRB R @?@ 5' - TOGTTOGAACGTTCGAA
test &R’éﬁﬂ:rle NO 54) ; "41 ( SEQoldudkA198) | 94
(SE ?/058179 P”T/ 2003/ 041001 PBMCs from four
onors’were sti lated with either 0. 8 4.0 or g/ m
2 (n@f-INIRPs or contrpl€ and thel3Besul t ant 1|§i50ducti oh of
-———+Eﬁ§$—Mﬁs assessetasdescrirbgdabove. [ jhe averaged
1(HYI §Wt for the 4T%%lnors at| ‘€ach | MP congentrati bn ar e
27 reported in Tabl €3810 Tabl e 8647Bunman PBIQIZ75\ssays
J_a—wp——peﬁt ESEQ+D20gh y/
44 0.8 g/nl Total |efgth Palin f gl NO. )| 6P contro
45 (pases) (bases) [3§3{vP std)| 229 412 52772848 2
(non-1MP) 52 52 K2 22 - 27 1181 5697 1264 21 166
46 1527 4827 2095 191408 99 20454854 2093 518912 10) 451
383521151612 11035601 3065547 15 1] 021016 3529
47 533 13 12 103 482%%691 83 1§K§2 104 ?gié 52 11 10
48 105 52 52 52 10 1808242 224 198B®W 63 16 lﬂ13167 319 556
69 14 10 199 52152 52 19 6 54 99 314311333714 98
51 1027 2321 744 14| 2491 nedi a BP%2 82 [co‘§8§] The
6o Tesults presenteq kg rabl e Bgjqadi cat e (g, for {he
pol ynucl eotides flested, thel mninmumtlotal |ength.of
70 the pol ynucl eoti d@89d stinu| &2 | FN-a [p¥8duction|in
71 NumETTEBVSSTTS T 0647 10525 6173
72 9652 9101 5095
73 10419 9376 4896
74 9883 9085 5635
75 10269 8153 3888
76 10551 9773 5062
49 5424 7762 2788
50 6112 8517 3239
42 7634 8208 5472
43 6777 6768 4472
77 3694 4725 768
78 2542 4257 4311
79 1201 5725 5757
39 7454 9965 6622
80 2938 4137 1412
81 5914 4918 865
82 3451 4249 4170
84 3454 5363 2255
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about 12 bases with a palindrone of about 10 bases in

| ength. Accordingly, in sonme enbodinents in which
w@ewdostiron of higher |evels of IFN-a is desired/usives3/041001

| MP contains at |east one palindrom c sequence of at

| east the follow ng Iengt hs (in bases) 10, 12, 14,

1R 1Q ’){'\ ’)2’ ’70 ox ah HI—SO/re—

86 embodi rrents t he IW%ont 1;1%1 | east @ﬁg pal i ndrom c

g7 sequence with a llepgyh Iong=5 {jhan 30 |hpges. 95 WO
2004/ 058179 PCT/US2003/ 041001 [00304]! | n_anot her

114assay PBVCs from47h9 ee donpf49here st[30at ed wilt h

erther—0. 8400, .20 g/ VMPs—oT tTols—Jhe
medfd | il ation of IFI%—O& IFI\I—(BQ%d IFI\I—c:)éHproductlon was

assessed as descri bed above. |FN-ca was assayed using
an ELI SA kit from PBL Bi onedi cal Laboratories and the
[d)(ll%g{ Tl@eﬂfésﬁlfsﬁﬁésehleﬁhﬁ TQIf)le Jaheéichte tint @hy bfiNe VWS $esédl with 12 base
and 6000 espectively. 1FN (3 was
pah Qﬁ»y@we@sﬂcﬁge arstlmlzgmgklﬁ -6 sy BWE@DBB sanidresthBVIPs contain a 12

bascyeric RSl orP SREERBRGEA CRR I ATk ¥V i thee

are fo AIMVtFe dimiRaehs foMR; @ﬁm@rudspm the fa@ation PO FIBGfIOGCG, CCGG
Table 9. Table 9. Human PBMC _Assays - |FN-a or | FN-co

and (Seff 4 Whickkeve nreriowdy beqisdeseriind as ppryngingibgogy seguencgs or immune

neutgri%}%l g\?gﬁ?n%%s qg‘ﬁggr e?lalzgf( %9’/(%)]@{1@4&%! 'ifh g/g'}'f‘ 59?8@31 112636) For

exarapPSBOQAPD MOs:498nd S0 48 48veldh stitnfilatiiy [FBOd aﬁdé@ltilﬁ tﬁe?&quence
163 39 2716 6180 5922 284 741 604 38 nd nd nd

CGEgp SEEHID NP:49 srsmnlidics amlﬂ@an?@e@dstprmo Yaisleebes C%réélﬁmg SEQ ID

OB, BRSPS 1P 0 Rl A M5t

contpmmngQdD NO: 1I6Elﬁea:nbbd1 abdwe. assay descri bed above,

P t detected. [00306 th
(O LIPS PR e Brlcn o thed NiBieE LB o fom human
e A A A A% P P L S 1.
amdmﬁf &f IFSEQpkddukied ﬁom?nE&dlE iNEEsPOnseSEQEICITNRORT]2 \aalfdslgi’nﬁcantly
CGTCGAACGTTCGAGATCGAT /5" - ATCATCTCGAACGTT CGACGQQ
highepiRESESPID N0y tbl, SKQD 8P B D lgE@q & Melmigibse of IMP.
R T S S0 5y VG SEEAE o Aty v
thad $I5Q THanb:2p A4 UE QFET‘N@CI hifthe 8.8 B BSRATINGD @& 0. 001) The

descri bed above. The dupl exes were conpared
palisdnogiederngtiy incthe 8¥(Pe &t rik§ bases in SEQ ID NO:172, 22 bases in SEQ ID NO:113,
12 bases in SEQ ID NO:27, and 8 bases in SEQ ID NO:1

[00302] In another assay, overall IMP length and IMP palindrome length were compared in

the induction of IFN-a production from human PBMCs. Among the polynucleotides tested
were: SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:12, SEQ ID NO:27, 5°-
TCGTCGAACGTTCGAGATG (SEQ ID NO:166); 5’-TCGTCGAACGTTCGAGAT (SEQ ID
NO:99); 5’>-TCGTCGAACGTTCGAG (SEQ ID NO:100); 5>-TCGTCGAACGTTCGA (SEQ
ID NO:101); 5>-TCGAACGTTCGAG (SEQ ID NO:102); 5-TCGAACGTTCGA (SEQ ID
NO:103); 5-TCGAACGTTCG (SEQ ID NO:104); 5’-TCGACGTCGA (SEQ ID NO:105);
5’-TCGTCGAACGTTCG (SEQ ID NO:167); 5’-TCGTCGAACGTT (SEQ ID NO:199), 5°-
TCGTTCGAACGTTCGAA (SEQ ID NO:54); 5’-TTCGAACGTTCGAA (SEQ ID NO:98).
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t he same total

dose of polynucleotide (e.g

4 gg/

of SEQ ID NG 27 was conpared to 4 g/m of double

W@ e0ans818EQ | D NO 182 which contai ned 2 ghnl

m

SECT/UB2003/041001

NG 27 and 2 g/ 96 WO 2004/ 058179 PCT/ US2003/ 041001

SEQ | D NO 29).
C ncentratlon ar e

PGS Famalour v
B8 A o8 il 1Higllraged reul

and {h%srgsuﬁ

or con

I

in

Tabl e

The averaged result for the 3 donors at
eported

peimaladed with eithey 08, Adhord0) ug/ ]nﬂ:Rif DMPs or controls

for tB64 AoAct2 at 4428 TMPlcohéntdlidn 2 regortélinS&brek.nd nd

nmedi um 52 52 52 52
Tgbler$. Jbwnan BBN%Aésay@ IF@EQ (pe/oalD: 182,

I (Y

nd = not determ ned [00307] As can
t he duplex form

of

"7
I\I\Jt

SEQ1D —S—ore tve—than—SERQ+D h{lZ? g
st{i mul ating | F-N—a pr oductlmr? at | ower | |VWP doses. M;PI
hi EdpResS (o apeh120|0igh) . $6Q [\'O 20t¥A&gth | Palindrome
S coMRGE [stimulatpry. [00308] anot Rfedssay, @ases)
palynucl eot i d¢ cont ai ni ng nmodi i ed base* and
pcllj(IMBlS@@tl des vvi tIBdut nodtilied baséd wer e2onpdred 8
[ e ctiron—of NFaproduction—frpmh n
PBK/& M tfhe pol y%ucl eot i'des test 8% wer ?TSEQ I D
NQ21, SEQ | D NO 2, 1981| TCGTSEMACGTI TAGAEATGAT2I( SEQ|ID 12
N(\ ’)7\ anrl L'\' TCXTF‘YAA\CXTTC)( (‘_AT(‘_AT ( s( = 7 deaz HQ
SEEE D NO 193). SEGSEH NO 288%nd sé’@% N0 19193 Have 12
t hggSane nucl eot i de gguencg HCeEPT Joog | t he geaza-|[dG 1o
substitutionsifor four dGs in[SEQ 1D ’)27 PBMC:
frb@ﬁfour doncrs werdelsti muB8idSed wi tZilé therlﬁo 8, |4.0 12
or u gt HvPs cont g—and resujtant
pr%%luctl on of | FN- a6w£s asséé%%ssgd as 3 Cr bef abgve. 12
Theoaver aged nesul t1ofier the3seodonors 5388| eachi3 MP 12
careentratonrare—reported+in—Ttable 11— Table 11
HIAEh PBMC Assays - EN-a (BM) I ERBR ¢ (SEQ I D12
20707 ™M 4 g/ 0.83g[{M NO.J;[or conkppl I {ff VP Std) 10
129 118 80 2 i(non-1NMP) 102 102 102
105 52 52 52 10 10
12 224 1692 63 16 10
167 319 556 69 14 10
199 52 52 52 12 6
54 99 3143 1133 17 14
98 1027 2321 744 14 14
media 82 82 82

[00303] The results presented in Table 8 indicate that, for the polynucleotides tested, the
minimum total length of the polynucleotide to stimulate IFN-a production in human PBMCs is
about 12 bases with a palindrome of about 10 bases in length. Accordingly, in some
embodiments in which production of higher levels of IFN-a is desired, the IMP contains at
least one palindromic sequence of at least the following lengths (in bases): 10, 12, 14, 16, 18,
20,22, 24, 26, 28 or 30, and, in some embodiments, the IMP contains at least one palindromic

sequence with a length longer than 30 bases.
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27 10248 13871 3798 97 WD 2004/ 058179
PCT/ US2003/ 041001 193 10754 12262 193 nedi um 102

WO 0@30K17As can been seen in Table 11, SEQ | D NO/1S®03/041001
has IFN-a stinulatory activity conparable to SEQ ID
NO 27 except at the 0.8 g/nml dose. [003101 Single and
doubl e strand forms of polynucl eotides co

T e S oo o{er S N 4 i either 0.8, 4.0 or

20 AN k0 SR RHBERAT T MRS Ao v

asseSsedl a@desSE&d ABON@ ITN-% #ad @s@}teﬂaﬁdlgSE@HIQA WNGr@m PBINBlognedical
strand SEQ I D NG 29, single strand and doubl e strand

Lab@E@Ib:Daﬂ@hﬁ Toweiang ruep%n'hjmt abdgseasiontof FN-osEas #Hpsi@! and 6000

pg/ n@sw%lgg %1 @g dgsugg%e B%ﬁ%%}?&%é%ﬁ@%@nﬁgs 5! nzgjéieche lower and

(¢
uppél SI n(gil%% 1&)&\@%’ %@/mﬁ&ﬂ%g@:ggwrﬁp gbs Qﬁ&@vk& 'M@ajv'%%ed result for

the ﬂ&@xorﬂzﬁ@:acthP a:nnlceh%tlorhav ecronied smheblalcl eot i de

sequence as | D 7 e t for_ the noted
Table Qo J{yman 1?%1@588@3 '\%G@Xﬁg@%’?’(ﬁ%’(%ATGAT (A* =

2- am-ho- HA ™ — 2.thio HT\ { N NO12Q) -
| =4 ™V

) |
—\{l L LU ]
5' - TOGTCCA* A* CGT* TESGAGATGAT (I = 2- andAbsiA, T+ =

test -d (S SEQ NO &%) 140 03
NO. %‘E%% Tﬁ QA??G* Tif?ﬁ/_;‘_\g B%E&g i%l_ \éé%??z ar 8- a:I'EI'G)

medil&® = 7-deaza- 86 nza-dG | (SEQ D I\m]94) -
5' - TCGTCGA* A* OGTTCGA* GAY TGAX F{ A* = 2 amino SED

2 (nppIME) | 88) ; 514 ToGA PO CGTTOERT A* ottt CGA*A48CGTT ZKg =

1(H§P no G/—\) (SE TD heg 197). 19 00351 PBMCR [T om ggght
e variously stimilated with either! 0 2 014,

27 0. 8, 1. 6, 4.0700 | 8 QB% of 2l#6s or 76ant r 0b29 and tl§é

39 F-eStit _Lcu"‘u Pt g:ﬂéé, I_I_Eélgqu f rlggs VIS 33 cbbeydfla 604

descri bed| ab6v Dl ex ver € canpared to the

38 Single seguences usi ngdt he saﬂnF teral| doé® pf 650

nolvnucl eptide ( mhnl of—SEQ 1D NO-27

nd < Wgﬁeggmpg' 4 g/ m of doubl e strand gEQ ID NO 182

which contained 2 g/m S NO 27 and 2 g/m S
(FRS0SbS cambsn ge HoEbls SIVTES OF 1 e ab meGH DR gl pRpduction of

IFNﬁoﬁﬂE,%ﬁ% ligM(%nas %%%Qgc{utcﬁ?n %?IFER‘ 80 ??eg%sgﬁmetg%rii%d above,
IFN(@EQ chﬁo(ﬁ;eg{em 4 tg/ n1I 386 g/m 0.8 g/m 0.4 g/m 0.2
or contro

[00306] In another assay, duplex forms of polynucleotides were compared to non-duplex
forms in the induction of IFN-a. production from human PBMCs. Among the polynucleotides
tested were: SEQ ID NO:1, SEQ ID NO:90, SEQ ID NO:27, and 5’-
TCGTCGAACGTTCGAGATGAT / 5’-ATCATCTCGAACGTTCGACGA (SEQ ID NO:182
- duplex of SEQ ID NO:27 and SEQ ID NO:29). PBMCs from three donors were stimulated
with either 0.4, 0.8, 4.0 or 20 ug/ml of IMPs or controls and the resultant production of IFN-a
was assessed as described above. The duplexes were compared to the single sequences using
the same total dose of polynucleotide (e.g., 4 pg/ml of SEQ ID NO:27 was compared to 4
ng/ml of double strand SEQ ID NO:182 which contained 2 pg/ml SEQ ID NO:27 and 2 pg/ml
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HOctio
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duoexes on thei
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r own, 5
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N wwihi |
TV A VALl T
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T A~ Al T

9 and S

cQallancaoa

Q1D
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mediungegy | p

=I5 —TrToOoooccTTo

NO 17252

h 30- rref2

Wi th a %

T oo TTIoOUP

pa’ h§ —an%FF%t\e;v He

| FN-a at

DR Sl

Jhe dupt

oses (e.g.,

Bt T 0 R, T B R RSP0 o027

X SEQT

NU  loZ

I nauced

re

0.4 and 0.8 g/m) than SEQ

is ntbirs adtig elthn SEQ ID NO:27 in stimulating IFN-a production at lower IMP doses. At
higher doses (4 and 20 pg/ml), SEQ ID NO:27 was somewhat more stimulatory.

[00308] In another assay, a polynucleotide containing modified bases and polynucleotides

without modified bases were compared in the induction of IFN-a production from human
PBMCs. Among the polynucleotides tested were: SEQ ID NO:1, SEQ ID NO:2, 5°-

TCGTCGAACGTTCGAGATGAT (SEQ ID NO:27), and 5°-
TCXTCXAACXTTCXAGATGAT (X = 7-deaza-dG, SEQ ID NO:193). SEQ ID NO:27 and
SEQ ID NO:193 have the same nucleotide sequence except for the deaza-dG substitutions for
four dGs in SEQ ID NO:27. PBMCs from four donors were stimulated with either 0.8, 4.0 or

20 pg/ml of IMPs or controls and the resultant production of IFN-o was assessed as described

above. The averaged result for the 4 donors at each IMP concentration are reported in Table

11.

Table 11. Human PBMC Assays - IFN-a (pg/ml)

IFN-a
test (SEQ ID 20 pg/ml |4 pg/ml 0.8 pg/ml
NO.) or control
1 (IMP std) 129 118 80
2 (non-IMP) 102 102 102
27 10248 13871 3798
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99 WD 2004/ 058179 PCT/ US2003/ 041001 herein, certain
nodi fi ed bases can increase the stability of dupl exes

wo oroaesR17EXanpl e 2: Activation of human B cel | BCDYS2003/041001
i mmunonodul atory pol ynucl eoti des [00313] The ability
of IMPs to activate human B cells vvas det erm ned by
mMpasurtrg—B-eeH—prol4fera f—atre— production in

r nse to i;I;cubaltrWS‘lli p%%s |Jrglo’1 PBMCs wer e

| NEdBRLEd W T LDlle@Cb beads | (M I teny| Biotec) and

pé a magnet, separating the CD19+ B cells

t hrough positive selection (>98% CD19+ as deterni ned

[@épF Fetindeeen sseriog bl SEB 1068 e LGB sy activty
b d
Comp ngl caﬁm%ﬁéﬁﬂt% gﬁltc}og uf gfr e72I Eours

[AU310 Sirepihelarelf ddubks mahﬁ diﬁrmspﬁ@blyduclédstﬁlep lcahtamingemedified bases were
pul sed with 3Hthymdine (1 Gwell, Amrersha and
assawd:m atste\dtwarth%wda@rwmqféﬁ%lra qudam@ from dugiagdMer Among the
n I&ki {0
polyam eot%n ne§§eS§?enr§ gltngfega%dgigﬁlglaélﬁ cfs]%]? ?lﬁl Iﬁgtl ngle strand SEQ ID
NO:eghglk gl SEQ thN‘I@ 29dﬁhge\s@5ndmidl dubkdtiand SEQI’IDSNOW single and

or - secretio n,
douplg PR QIPNG5T, singlg and Geitie FrndSHRIT N hE% singlq gd double
r
o ST O A0RE0h 0 s oSS 5 1
NO:HR4,S4d wirtete tﬂi}&hdSﬁQ HNNCDW w iR NQx déﬁ,dl%g 189_} 190, 194 and 197

AT ST TR G ATTMIA AR

5 TOETCEAWHHITAGARGRTERAT @ro! D hgiidd-tANTASSAYhio-dT) (SEQ ID
presented in Table 13 are the nean of the triplicate

NOd89), proliferation cpmvalues for cells from each

s BRI L TR A ArfR - S R T ErQ

No]’gbj e 13 are the anount of IL-6 produced fromcells
each donor and the nmean val ue from both donors,

5’-Tfe%’TTé3‘i’3AAﬂ&3nEF¥ WP TARSEAT s (G B rdcararbragardsy 435Q ID NO:187);
T e e

NO39%);495 26 28 27 1 (IWMP std) 27,731 43, 403 35, 567 222

s3375eAsa et BOAAROAAL ot et d) 0 Byonss,

5 REG AR+ 48 TO M HLECGHFPCORA AT PRI 918+ 562-28dholdR) ID NO:197).
254 19 22,683 29,569 26,126 173 257 215 LPS 1647 544
[ae314] BBMs fo@n eight donors were variously stimulated with either 0.2, 0.4, 0.8, 1.6,

4.0 or 8 ug/ml of IMPs or controls and the resultant production of IFN-a was assessed as

described above. The duplexes were compared to the single sequences using the same total

dose of polynucleotide (e.g., 4 pg/ml of SEQ ID NO:27 was compared to 4 ug/ml of double

strand SEQ ID NO:182 which contained 2 pg/ml SEQ ID NO:27 and 2 pg/ml SEQ ID NO:29).

The averaged result for the 8 donors at each IMP concentration are reported in Table 12.
Table 12. Human PBMC Assays - [FN-a (pg/ml)

IFN-o (pg/ml)

test (SEQ ID 8 ng/ml (4 pg/ml (1.6 pg/ml 0.8 pg/ml [0.4 pg/ml 0.2 pg/ml
NO.) or control
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WD 2004/ 058179 PCT/ US2003/ 041001 [00315] Fromthe
results presented in Table 13, the conpounds

wae eowassiTng CG di nucl eoti des i nduced B cell PCT/US2003/041001
proliferation and IL-6 production. As can been seen
fromthe results presented in Table 9, although good

D r\nLI &%: :nlrulr -0\ ]1 r\fl\llf\ 1n | WW‘IIhanl_mll %_t_c._r\/
8&!191?1‘411@)%0“ dles i st depen@jent on Mg pr e_sé?flc of ardlG nd
pnuctreotide, [ 1T dggs not pear T[T equiTg|tie oy
Specializ tifs describgd hereltn(rzlifor hi g IFI\I—a(f nd
iln@detsidn. [ 00316]nd|n anpddler assaml} dupl 6750 forms of ad
H Ay cammariad + A N unl av ‘F ors I n
g Vo o COUTT A% LY i | OO o e L
AP i vati o of B [cel | 520 Am)ngl%gﬁ pol Y841 eot i 8K 77
tested wereyy|SEQ T1HING %g50SEQ TD I 90, g TD NGAT,” nd

) 182 - ldupl ex Jof SEQ | NGO 27 dand SEO I1|D
N029 B ceR®is framdit hr 684@onors welfe stirﬁﬂated wWit{h

nd
D
etther vH—Ot onian aid—the

resul tléﬁ g?l Jbr%ﬁ ?A:arziqén and®4%2]6 | Z)%ﬁi@ctl on1§6% 89

assesse Xtlescri bgd aboyje. The a eraged nesult faqr

The 3 donofgjat eagd| I Mpp&Ancentragion 15 poTTe g
Table 14. Table 14, ng;ran B Cell Rﬁavs rolifer gﬂ on nd

assayl83cpsH22|L- 6 a&day (pgiiml) t3dd4y{ ( SEQ@YID NO )48 119
g/m 1 glplexp g/ 1 g/ |or control 1 57921 11307

554 7227 Q8735 24899 793 {399 199 /’)7L90 (nv\ 78047

TJET T LIR=A4 [~3am ¥

25344 809 83| o0 mH33 2684 5 4 Indredl WBR69 04" 2104 |4 nd
4 1 Ugat1gg/aglom T resSuyes preséﬁt%‘rz— E‘% e 14020350 527
D NO iis

ID NO 1 Ee dupl gx formjof S
appr oxi maPe equivdlent tqg SEQ ID NO 27 injactivati{ng
B ceI | s aslisasur esifby &tdinul atimg|lL-6 jo2¢ducti o nd

call nealli faratilan l:v"nrn| e 3 m-nunondil-ation
] T T T TTUITTOTTIpgororT T

o mieP RS | s“bég7 mun@ddul at Yy r;ol yAdl eot i 4L | 314

[00318] dupleiHonodul gt ory pdl ynucl eoti des or {control

ullu

pol ynucrl eo €S as o for—Fimomonngyt—atoTy:

activity 0219 ﬁDUS\é\E%H enocvtjes. Théf\ld ol ynucleot i des77 nd
t est d@6\(EI0E2S Ul | y491odi 2678:1 phosquidsrt ot hi @3¢ 1703 194
ol i godeaxylexy! eot i dgs g the polynucl eofi des

tested were- SED_!_’ h1 nositive control) nd SEQIID

NO 2 (negatf4fe corﬁdf ol).1 4C0319] pAhgment6dSef BALE// nd
MOUSE Spl e WET € geSEEF (W T COL I aUeTESE, ISP d
(0.1 Umnm/0.18U/ ) |dissolvyed in_phosphat e bufferéd

sal BAE (IBB8Y)|f or &H|m nuteg at 370 £, then |101 WO

2004/-658179 Hr*-H H%r 2/ N41M401 nmoehbhnicallvldi cnarc
g

UUSl UJO0 L T JUUT O TLYU L mTeoT T ooy T o IT o

by forci ﬁ’@edﬂ"e di geqted fraggments through mgtal

SCIRRDfet dEREmidlgSPer Sed spl enocyies were pelleted by
centrifugation, then resuspended in fresh medi um

[00312] As can been seen in Table 12, the use of certain modified bases in the IMP can

result in polynucleotides which have IFN-o stimulatory activity. With the exception of 183,
these results also show that formation of a duplex polynucleotide with the complement
sequence leads to a highly active IMP for stimulation of IFN-a, production, particularly at
lower doses. Polynucleotides which could not form duplexes on their own, e.g., SEQ ID
NO:189 and SEQ ID NO:190, induced little IFN-a while longer sequences (e.g., SEQ ID
NO:172, a 30-mer with a 28 base palindrome) and the duplex SEQ ID NO:182 induced more
IFN-o at low doses (e.g., 0.4 and 0.8 pg/ml) than SEQ ID NO:27 and other IMPs with
palindromes less than 28 bases in length (as shown in Table 12 and Fig. 1). As discussed
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(RPM 1640 with 10%fetal calf serum plus 50 units/nL
penicillin, 50 ghnL streptonycin, 2 nM glutam ne, and
W@ 2@3/0p847¢ 3- mer capt oet hanol ). [ 00320] Mbuse spPENUSDEB41001
wer e dispensed into wells of 96 well plates (7 x 107
cells/m) "and incubated for one hour at 37C 100 L of

2X concentration test sanple or, .contr.ol. was ed and
hercin G POV T D AR GOR R AHES S AT RonBEEh 1 aot

sanple or control was tested in duplicate. Medium was
harvest ed from each vveII and frozen at -8(1)C before

cyt Okl ne concent ratl ns by ELI SA. - PoI ynucl eotl des
[e0318] Thasabehityajf IVRs ito st i vartommtor Bicéltsrwasi detdronghiadg ysmegsuring B cell

LN N B R TR .

1ncu%atea_ %@%ﬁ@ﬁi@g\%f&yﬁggﬁ B 33%0):?% ’It NCT @fnagnet separating

np
the ﬁEé? Ricellsérovigbmesitive s¢lpstiog (89&@@&@@@9@@@@6 by FACS). For the

ol S L ST RBEER, K 5B -

botthMEd PRYEE CeRs FRACKEE aBSISANriWRRtd With! R alehel IMIP 6 6didtol ¥&172 hours.
plates coated with anti-IL-6, anti-IL-12 p40/p70 or

At thevend offEhe yul’mmn pcricmin te ];tiaim wertypulsd vaih PBtimmdmyt(b kCHwell,

Ao R A RS Rk g vt nd

radi8itive idcodpbrtfthy dé?e@n%{edaﬁlﬂg'ste{nﬁﬁi'dyﬁqlﬂﬂQ:mtlllatlon techmques and the
strept avi di n- horseradi sh per oxi dase con% ugat ed

dataswasorediastyd mnqubtsdy:r mieie (pod Far 116 seeretierh ﬂ%@ﬁﬂg arfre cultured at 0.5-

da e r at. t et benz
1 Bl B Bl B i o BRI M e v e
sup&ﬁatﬁﬁ@%?é Mvé&ﬂeﬁ%@éhﬁﬁéﬁe@for‘lﬁfb HIALIBLINA #itET¥oSet antibody pairs
precision mcroplate reader (Ml ecul ar Devices

accoydingde mehufaptuger] sangruckigns @iopeyres). himis abmpgmaminimal detection
5pg/n1 (i.e., 45 = <45). Values of I1L-12
Were%éy(ﬁ%%g/lmess than 36 pg/m were assigned a val ue of

[GGSIFIQTH& resultsof,th8B cell pad)feratiah uasy pfestdtéd in Tadds13 hrenhe mean of
m_were assigned a value of 54 pg/n

the 31%52%)% celi proigorptiongne ¥alyes Rn gelisrarm gy foner aéé%é hean of the cpm

valde§ Fot toth ddord YKk ts%ﬂf@’ﬁ LIPTL-bsdd &@ﬁt%d t119Ta‘t515/ﬁ> § are the
nmunonodul at ory p ynucl eot | des con I ni ng

amainhofCll e® prodece@eﬁmn abllyofstacirdomiredd thoméyn \Ialluelﬂoranmth donors.

y..secr murine spl enocytes irrespective of
Tableh]g- P gé glf %%S more specialized notifs described

herern fof hi GIﬂeFaNbﬁ K hpn. | Tabl g1.1%€ g;Vlﬂl

Spl enocyt e /-\ql:gaxl/ - a ?l{&; mp) Test (‘QIZ()aSIS%J{%j ) )nr
te@dSEQJD Dpgeorand/ .{nnomé@. Meep. | Donpsl | Popeng | stMgan
NOg) @ 6626l 4655 4639 102 WO 2004/ ()58179

PCTHUS20081, 041001 6995, 96198 A7 A5 4652
mediffl | vp) 3 ¢§7§; C4o0t 98G5 01 27
1 (IMP std) 27,731 43,403 | 35,567 |222 531 377
2 (non-IMP) 6748 7704 7226 52 126 89
43 22,695 26,456 | 24,576 | 187 935 561
38 45,364 27,327 | 36,346 | 248 984 616
40 60,250 52,916 |56,583 | 172 336 254
19 22,683 29,569 | 26,126 | 173 257 215
LPS 1647 544 1096 34 21 28
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1.0 45 45 45 SAC 308 296 302 Media -- -- 45 5 5.0

4755 4653 4704 1.0 1055 985 1020 0.1 45 46 46 20 5.0
wa2w3/058169 5209 1.0 1318 1413 1366 0.1 90 124rQ0¥S2009041001

5.0 4421 4726 4574 1.0 645 740 693 0.1 45 45 45 38

5.0 4267 4350 4309 1.0 613 673 643 0.1 89 160 125 39

5.0 4775 4819 4797 1.0 802 731 767 0.1 213 147 180

40 5.0 2644 2217 2431 1.0 341 251 296 0.1 45 45 45

(B drs Vot Ressid 130 430he opmpots compinprmCGatinucleotides
L e T
in Thble?, @lthaEd R68B aHRininlGoBEBti8RY iBbBnunostimulatory polynucleotides is
dependent on the presence of a CG dinucleotide, it does not appear to require the more
specialized motifs described herein for high IFN-a induction.

[00316] In another assay, duplex forms of polynucleotides were compared to non-duplex
forms in the activation of B cells. Among the polynucleotides tested were: SEQ ID NO:1,
SEQ ID NO:90, SEQ ID NO:27, and SEQ ID NO:182 - duplex of SEQ ID NO:27 and SEQ ID
NO:29. B cells from three (ionors were stimulated with either 1.0 or 5.0 pg/ml of IMP or
control and the resultant cell proliferation and IL-6 production was assessed as described

above. The averaged result for the 3 donors at each IMP concentration is reported in Table 14.
Table 14. Human B Cell Assays

Proliferation assay (cpm) IL-6 assay (pg/ml)
test (SEQ ID NO.) 5 pg/ml 1 pg/ml 5 pg/ml 1 pg/ml
or control
1 57921 11307 554 73
27 66735 24529 723 322
182 (27/29 dpx) 78047 25344 809 281
90 3333 2181 5 4
medium 2104 2104 4 4

[00317] From the results presented in Table 14, SEQ ID NO:182, the duplex form of SEQ
ID NO:27 is approximately equivalent to SEQ ID NO:27 in activating B cells as measured by

stimulating IL-6 production and cell proliferation.

Example 3: Immunomodulation of murine cells by immunomodulatory polynucleotides

[00318] Immunomodulatory polynucleotides or control polynucleotides were assayed for
immunomodulatory activity on mouse splenocytes. The polynucleotides tested were fully
modified phosphorothioate oligodeoxynucleotides. Among the polynucleotides tested were
SEQ ID NO:1 (positive control) and SEQ ID NO:2 (negative control).

[00319] Fragments of BALB/c mouse spleen were digested with collagenase/dispase (0.1
U/mL/0.8U/mL) dissolved in phosphate buffered saline (PBS) for 45 minutes at 37° C, then

101



0.1 45 45 45 45 5.0 3920 3667 3794 1.0 1177 1117 1147
0.1 45 45 45 46 5.0 45 45 45 1.01 45 45 45 0.1 45 45
W@ 2004088790 2004/ 058179 PCT/ US2003/ 041001 47 BCODUSBB3/041001
213 188 1.0 45 45 45 0.1 45 45 45 48 5.0 182 216 199

1.0 45 45 45 0.1 45 45 45 49 5.0 690 765 728 1.0 66

mecfinigally Pl ooRne hesbissied dy erep S3augbmes sicpsy The
sl 4D Yot ST ENTE o
(RPABL UE044th B Setl @ITISSndY,501us 3@ 8nits/MI 3RHicAld, I fg/n(l. Sreptomycin, 2
mM gutaine, and 0.03 mM fmercaptoethanol), o0 TorS 1237

[00320] 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. Each test sample or control was tested
in duplicate. Medium was harvested from each well and frozen at -80°C before testing.
Harvested medium was thawed and tested for cytokine concentrations by ELISA.
Polynucleotides were tested at various concentrations including 5.0, 1.0 and 0.1 pg/ml.

Among the polynucleotides tested were 5’-TGACTGTGAACGTTCGAAATGA (SEQ ID
NO:36) and 5’-TGACTGTGAACGTTCGAAGTGA (SEQ ID NO:37). Control samples
included media alone and PANSORBIN® heat-killed, formalin-fixed Staphylococcus aureus
(SAC) (CalBiochem).

[00321] IL-6, IL-12 and IFN-y was assayed using a sandwich-format ELISA. Medium from
the mouse splenocyte assay was incubated in microtiter plates coated with anti-IL-6, anti-IL-12
p40/p70 or anti-IFN-y monoclonal antibody (Nunc). Bound cytokine (IL-6, IL-12 or IFN-y)
was detected using a biotinylated anti-cytokine antibody (anti-IL-6, anti-IL-12 p40/p70 or anti-
IFN-y) and 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). Values of IL-6 less than 45 pg/ml were assigned a
value of 45 pg/ml (i.e., 45 = <45). Values of IL-12 p40/p70 less than 36 pg/ml were assigned a
value of 36 pg/ml (i.e., 36 =<36). Values of IFN-y less than 54 pg/ml were assigned a value of
54 pg/ml (i.e., 54 = <54).

[00322] Tables 15 and 16 summarize assay results for cytokine production in response to
IMPs. Immunomodulatory polynucleotides containing a CG dinucleotide generally stimulated

IL-6, IL-12 and IFN-y secretion by murine splenocytes irrespective of the presence of the more

specialized motifs described herein for high IFN-a induction.

Table 15. Murine Splenocyte Assay - IL-6 (pg/ml)

Test (SEQ ID NO.) or Control |Dose (ug/ml)| Rep. 1 Rep. 2 Ave.
1 (IMP std) 5.0 4623 4655 4639
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0.1 157 190 174 37 5.0 4457 4323 4390 1.0 1099 941
1020 0.1 88 109 99 Table 16. Muirine Spl enocyte Assay

W0 20040397% | FN-y 1L-12 (pg/ m)
Rep.

| D Dose Rep. 1 Rep.
Cont r ol

2 Ave.

2 Ave.

NO or

4 N A aran aan4 4,1’-1 1044 10C A 1040 1 l:7"
663565279395 237 2 Lhon- NP B-0 Ja5 2437 540854
1.0 126 A2 .40 54 Al BA bi an ‘ﬂ:zn A15 4 RRQ 1?’#@8

2 (mppdMP) nedia -- --144 590 -- 54 4% 5.|0 1%¥3 1679 45726
1331 1463 1397 104 WOL.R004/|058459 RCT/ 4520003/ 045001
SAG. 0 2099 219377146/ 1878 I8TT Tofp U. I Jopl Ofv g@;
o B o 4 B B ¥ R o TV R ¥t B e s [ 1 7o oL o7 =
Me%;g 222802662 2400 23032 011 1016 10771047 R1’é’r 1’20’
5 953 19 5.0 1364 1458 1491 199747%86 234653 1.0 14703
1702 1608 1427 237p 1900 0.1 ®a% 597 683 58 541086 39
5.0 1822 1870 1846/ 3168 3851 3510 01963 12239 210
3440 3721 3581 0.1 1207 1430 14819 446 4864 |905 489 5.
20 2476 2344 2410 357B 3068 3322 4d530 285648604 26809241
3497 2956 0.1 210[ 208p 2093 L4033 1217410 203560
902 797 850 605 50 5581 I.T 1244 1216 15430 1119318
TR i TGl oY 4726 4574
1.0 645 740 693
0.1 45 45 45
38 5.0 4267 4350 4309
1.0 613 673 643
0.1 89 160 125
39 5.0 4775 4819 4797
1.0 802 731 767
0.1 213 147 180
40 5.0 2644 2217 2431
1.0 341 251 296
0.1 45 45 45
43 5.0 101 105 103
1.0 45 45 45
0.1 45 45 45
27 5.0 4809 5245 5027
1.0 2182 2693 2438
0.1 216 242 229
41 5.0 4781 5504 5143
1.0 1979 2285 2132
0.1 316 372 344
42 5.0 2706 3242 2974
1.0 460 577 519
0.1 66 70 68
44 5.0 2458 2585 2522
1.0 358 321 340
0.1 45 45 45
45 5.0 3920 3667 3794
1.0 1177 1117 1147
0.1 45 45 45
46 5.0 45 45 45
1.0 45 45 45
0.1 45 45 45
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IFNy (pg/ m) Tecr/USDEEDN41001
1 Rep.
(ug/m) 1 (IMP std) 5.0 1915 1737 1826 1858

1
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43 5.0 940 720 830 54 54

54 1.0 721 852 787 54 54 54

0.1 37 36 37 54 54 54 27 5.0 1978 2295 2137 3603 4546
wawad/ossh79 1833 2373 2103 3634 4735 4185 0.1 ACHUSA03641001
1853 2401 2313 2357 41 5.0 1590 1898 1744 3328 4447
3888 1.0 1611 1910 1761 4197 3402 3800 0.1 1738 1853
1796 3030 3016 3023 42 5.0 1507 1887 2?; 2147 3203
47 2975 1.0 2185 2260 2299 209 4932 333 6688%69
669 192 206 199 44| 5 01.9870[180% 1838 243 8024§698
1.0 2058 1854 1956| 146411747 1686 0.1 985 314 #35 54
48 54 54 45 5.0 1716 {15975 38657(219821776 1965 |1.01dp41
T175 1258 1567 1368 14fg 0 T 64p 446 545 54 54 ;34 49
——5‘0—52’5—39‘2“4‘59—%‘54—(5 1072 1321 ﬂ—§4
0.13330365454“4;? )7§73£ %55"‘ = 4= 0
49 757 750 755 54 54 Ea4 901 54 Bo 84 B85cq lng 2% c1g
676 627 54 54 54 0 587 786 76 54 547%4 |0 17@1 5
46 _54 54 54 105 WO 2004/ 0581794513C_L/ US24®93/ d410@d 49
50 5.0 1095 1288 1192} 3765.678 %77 45 0 151044551 153F 54
54 54 0.1 79 111 P5 54054 %4 5P 5.0 586 424 505 54
5475471707206 178 {192 §%F 5454 4P 1139 & 42754 34 5
51 5.0 1942 1868 1905
1.0 224 197 211
0.1 45 45 45
52 5.0 1421 1234 1328
1.0 456 488 472
0.1 45 45 45
36 5.0 3656 3834 3745
1.0 858 991 925
0.1 45 45 45
36 5.0 3716 3750 3733
1.0 897 934 916
0.1 45 45 45
37 5.0 4253 4643 4448
1.0 1256 1218 1237
0.1 157 190 174
37 5.0 4457 4323 4390
1.0 1099 941 1020
0.1 88 109 99
Table 16. Murine Splenocyte Assay - IL-12 & IFN-y
IL-12 (pg/ml) IFN-y (pg/ml)
Test (SEQ ID Dose | Rep.1 | Rep.2 Ave. | Rep.1 | Rep.2 | Ave.
NO) or Control | (ug/ml)
1 (IMP std) 5.0 1915 1737 1826 1858 2589 2089
1.0 1419 1424 1422 1941 1954 1948
0.1 573 603 588 179 395 287
2 (non-IMP) 5.0 38 36 37 54 54 54
1.0 36 43 40 54 54 54
SAC 609 620 615 | 11880 | 13338 | 12614
media -- -~ 44 -- -~ 54
5 5.0 1773 1679 1726 1331 1463 1397
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i nduci ng "ROIA ekprassijon3ef addsti opals4cyt okisme genes,
27 CHETORT N GG eS| a1y a1 Mo FEITes 3 15| THE o qUagy f T 3 7
des t’@a 9 7 N A T W A W RS
h0dat b Hi6l90qd843nlici 8y i head01alnR313 he 2357
41 pol ynucl eot bdes| tESOed 1823 e| SEDI4 D NO28 (pddidTi ye3888
control) and.0SER 1421NO Z9(megat7sie fontoyoll) 3402 | 3800
0.1 1738 1853 1796 3030 3016 3023
42 5.0 1507 1887 1697 2747 3203 2975
1.0 2185 2269 2227 2609 4162 3386

0.1 669 669 669 192 206 199
44 5.0 1870 1805 1838 2593 2802 2698
1.0 2058 1854 1956 1464 1747 1606

0.1 235 214 225 54 54 54
45 5.0 1716 1597 1657 2153 1776 1965
1.0 1341 1175 1258 1567 1368 1468

0.1 646 446 546 54 54 54

46 5.0 525 392 459 54 54 54
1.0 234 132 183 54 54 54

0.1 36 36 36 54 54 54

47 5.0 746 738 742 54 54 54
1.0 757 752 755 54 54 54

0.1 59 64 62 54 54 54

48 5.0 578 676 627 54 54 54
1.0 697 786 742 54 54 54

0.1 41 51 46 54 54 54




[ 00325] Human PMBCs were prepared as described in
Exanple 1. The cells were cultured in the presence of

wo eat/0sanmpl es (I MPs or controls) at 5 tg/m [ tECTUST008/041001
24 hours. Total RNA was extracted using the Q agen
RNeasy M ni Protocol (Q agen) and converted to cDNA

o
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51 [00326] BExafpl ep 141t he 13e7uene2®o f pr 9osynt haspzed 989

priners arej@s fol4jows (hsBted1335 P 424 | URMsQUITIgRe

RS 5 ALl S T TS
52 pcaeAaccATIGAARAChAS --TI'("Alﬁi?:O{ 57060 bo2A08” | 2107 | 2258

G |
TTGCTGGTAGTTPATIASPAATTEOAAG, (988 | b 4B1203)5632  (BF02T
(F; TCCAAOTIETCRARGET GAGHST ( SB051 Df NG4204) ,03& | 494

36 CATCTGCTQAT3QTT CIFﬂW CA1656Q] | BoNO. POIROD; || BBB@ (13364
- - | 7347 | 2832 | 2690

/J\.-
~

A~

1584 PN 1F 304

36_acacaGTCAsTERCd TS Dl NP2 )2,28ma- 220G | 2241
CTGCTICATGGCAGOhARPS 3 : 203 | 3112 | 2593
AGCAGGTGATT (%I )54 M Q@48F: | 251

37 CATCTTGCTGSS pCTIAGTOGA (5K | D1T89 2L 3040R| 3748 | 3494

TCCTCCTEATGLACI NS | SESST D] Ny55I3) )305NF 3487 | 4104

PPN =N o/ ~l L

—;gleee«*éml}?ﬁs:z‘ xS ”AEE%‘; ' 2220 1796
37 11t a 11, 650, o} D9OHNED3302 b 20dd, [5(3#1Ouger 263kn b 324

B (
usi ng PDARs1.0suppl&98d | by4PE Bi 86¥st prid94Thr 8351 d 2613
cycle (CI) Qal ﬁEsSSbr eddd0 genél3erp 29F mal i586d {0412
ubiquitin using the formula 1.8(usQ d E) (100, 000),
where UBQis the nean CT of triplicate wubiquitin
[00323] PN resulfdrévemad Sl Tale0AddCRY, 811 %Hﬁgoﬁ{dstcﬁﬁtalmng CpG
gene of interest, and 100,000 is 107 WO 2004/
moim%:mdusz@ﬁsmnmsztloraﬁ@mtmmnq splesheenanssmests bu mot alt, sompounds

oL SEEEER R a0 ARG s o
beeR SSnARAA 1R réalll %r&%nt@d adaibd 1 98t 4, §1ﬁ%ﬁﬁs@ §1 -19%nd IFN-y

fold i nduction over the negative control 00328]
stinmdasbry amvmﬂfmnnmtlmmy pebmbitisotides Onymmmma@lenocytes is generally

depen(ﬁ:rqp &t i€ p?e%gncenof aaér(q%lnuci’éotlde, it does not appear to require the more

specialized motifs described herein for high IFN-o induction.

Example 4: Stimulation of interferon-inducible gene expression by immunomodulatory

polynucleotides

[00324] As demonstrated herein, immunomodulatory polynucleotides can induce production

of IFN-y and/or IFN-a from PBMCs. IMPs were assayed for activity on human PBMCs for
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protein gene expression fromPBMCs in response to the
IMP SEQ ID NO 27. Also tested was pol ynucl eoti de

WG 20060FBCATCGATGCAGGGEGEG (SEQ | D NO 154) .  Dat aP@'BHUS2003/041001
presented as the nean of fold induction over medi um
control (given the value of 1.0) with SEM Table 17.

. Profile of gene expressian dul ated py | MP Test or
indyqing HRNA gxprigsproipéditignah ok genst, cpapekinpeeyes gag pther genes

usir S BRAARGPERGeTgY, B gV gy = Mo Pl g ted were
full@ mbdffied phodphor@hidate oliodeckyfudle®ides.0AG 0 e @ilyRicRofides tested

werg SEQIINO iy esontra 51,583 TG (geagieponra g

[#6325] Tiuthan MBS Frefo reflie SksdrithedGn TA ) BEM IR Rre cultured
SEM nean SEM nean S medium1.0 0.0 1.0 0.0 1.0 0.0

in tHe Bre@nOe otedt. sAmPle3 (IMF's 6 @nfroB) &t S uenid L@/1hl foi 22 hduB. Total RNA
waspsxipcipd ysing F Giggen BReasyMint Progois 4Qsisen)idopverted fo DNA using
i SHEWIn | I : r
O b (e e Fit R TP} ypeen). <DNA
wasvifig] 1: M @&d BOB dvhducd¢Busingheithex QuettiashSYBR| gre¢raPCR master mix

.d Ln. th SEQ | 2. | .
(U PO LR (9 AR 5 LA A RpRe ST prster mix
(Qifden) hiEPH AN irh &6 Waihl bRl EROBe @A Spliell IRIoSwediyd) aR@actions were

synt het ase -QAS), interferon-stinulati n? ene- 54K

2,
conéu@@m';hemg M08tSeqeinge Dietpcinr P B BioTys 1).
10FS2T Pttt BERE BRRALS: fof Wil Mreliiniely REHEAOIBAR (Bea 5110 3):
ity e s e vommes |2
C%Gckﬁgﬂﬁcwgwfﬁ&gg&m@lmd’ TARC., 108 WO
2’%?&%&@2&?& | %ﬁ%A@MA%@#TT@%@b?@@O&W' ation

ytic activity by I munonodul at or
pol ynRcTBOCTEESTAGTDBATIGANPAATT GUAA Br(EEENID NN, on

oBfo Er R ACRRI AR A Tra e SisEbR AL 1 ) e
CAFCHIGOTOAYVBSTEIEANTGAA(SRQIDINGResPf K562 tar get

cells. In brief, PBMCs were stinulated with 10 ng/m
IFN-WRE{ GECNGSIS GEASBTBTGEEAA (SEQ ID NO:206), R:

TGCTGGATCATCTCATGGAGG (SEQ ID NO:207));
ISG-54K (F: CTGGACTGGCAATAGCAAGCT (SEQ ID NO:208), R:
AGAGGGTCAATGGCGTTCTG (SEQ ID NO:209));
MCP-2 (F: CTGCTCATGGCAGCCACTTT (SEQ ID NO:210), R:
AGCAGGTGATTGGAATGGAAA (SEQ ID NO:211));
MIG (F: CATCTTGCTGGTTCTGATTGGA (SEQ ID NO:212), R:
TGGTGCTGATGCAGGAACAG (SEQ ID NO:213));
TNF-a (F: CTTCTGCCTGCTGCACTTTG (SEQ ID NO:214), R:
CTGGGCCAGAGGGCTGAT (SEQ ID NO:215)).

[00327] IFN-y, [L-1a, IL-6, IP-10, MCP-3, and MIP-3f3, were measured using PDARs
supplied by PE BioSystems. Threshold cycle (Cr) values for each gene were normalized to
ubiquitin using the formula 1.8B¢ENE)(100,000), where UBQ is the mean Cr of triplicate

ubiquitin runs, GENE is the mean Cr of duplicate runs of the gene of interest, and 100,000 is
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opti mal dose) or negative control pol ynucl eotide for
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Iig}gti Eltg'bthzo'fcozg%opgtqwezlgﬁve%?‘izon.3’?09%8@) 367 83
2084/ 058179 BT/ 00831042861 STOAI MO Wad| i@ $-&1 alifed
i d541. 0 i edinoifotul6atlo 480l 9Ritc! edbi del.4) campd i si7oy:
a) a pibiy om 6 S nce S| ) east two CG
di nucl gg%)i : v%ﬁ%?%%e 1 heé%gpl di n%ﬁ;‘é K @s are
sepafatdd prgmegn o R/IS mgag, S \her ei n t he
masiindriofi ¢ Os®qudrte 09 al.0l ea®f 8 bAsed.fn | ength;
and2lb) 2 (TORy, owherei2n yiios 10.0r 2p.7whergin the 5° T
of flhe {JCGyy i S 7RPSi Kizpned 0, 2 ases from
t he |5’ qe%-d )é)}ztggwol §'§JCI§'5U d%%ﬂ%f%he?élfn t he
(T&B)y % separated fPom the 5 Odend-bf 3@
pdPHndt®ii c Zskequénce By 0,57, of12 bh8es.2.B. An
i mmunonodul at ory pol ynucl eoti de according to claim1l

05 P shelfn BRads &S 18 SERSFently isrqasdrerpresgion g the
chemBRMBOT 6! NEPLY MACP BINAGE A d pﬁP-@%F quﬂgl?ggrsegg lfbgﬂ}mp% }i%creased in

wherein the palindrom c Sequence |Inc
the prfes¢nice of SEQ)Y NExfiie Hoaddifion SEQ MNNDRE dudria¢ddy jncreased expression of

nucl eoti de, ¢ risjng. a pal i ndrom_c sequence i
the PG igle setisch St eomelentiin e Bin oo A el alipor Hamulating
enEHK GIIGISUR O dnd @B a1 ERALLOLIRY @pply. 2. 3. 2 oF 5
8 baseg and V\Zer e%ﬁaﬁeepa [ n%]% o%n?:) sgg%ggélr? eis at
[06338] Ingthbsesesayisihe @WFtIEQ HAANO:27 had no significant effect on the expressed
mRNA levels of the cytokines G-CSF, IL-1p, IL-6, IL-12 p40, IL-23, TNF-q, or of the
chemokines BCA-1, IL-8, LPTN, MCP-1, MDC, MIP-1a, MIP-1b, MIP-3a, RANTES, and
TARC.

<
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b) a (TCQy sequence, whereiny is 1 or 2, wherein the

5" T of the (TCGy sequence is positioned 0, 1, 2 or
w@2massH7i romthe 5° end of the pol ynucl eoti depCwisz0es/041001

the palindromc sequence of (a) includes all or part

of the (TCGQy. sequence; and wherein a CG of the
‘TCG.y _sequence nyy._be one of the CG di nucl eoti des_ of
Example 31 Stimulation of NK, gel s activity b pgpnomodulatory polynucleotides

mTunom)duI atory pol ynucl eot| de accor ding to claim4

IW%IMP% pethg @rqsmrlavﬁnéwn slagulstrdamrenednapyaldiller (NK) cell lytic
f
acu&%g%#@g@ 8 S P)I;R/fp% ynquI ‘N’% gﬁ Il%%c%glg}tg%§ Zssﬁyed?t}rhrd%@h fysis of

K5 dﬂll‘tmgeﬁ cellshin madf] BEM!I‘H Were s‘m@ulamdewtm ()] u@ﬁl VP (srevipadly obtained

optlp@lﬁ% %@%Gg)@ ‘160@;% polmuq %ﬁﬁ\é\lﬁ)é‘%ﬁ?OAr cggg%{p%lmre The treated PBMCs

wer9 Eﬂe}i %chluﬁﬁxteﬁ%th V\I\/\?magé(iCGI%g&X or tgrg)et cells 8t a 18nfge of\l(gfector itarget

ratIOBEGI) 4 hbﬂase |63r Nslaatsed npe edklysie was measiired by ¢ TopCodpntdXT
, d =
scinfifiion cgpites kard) T wpp fed, 5 sttt BOYR (8 Bos des,
[06332 R estdis oRNK 881 dtim A1 MY frdtR Bl e H?fféi‘é&ﬁ'PWCdﬁ‘ﬁorsEi@ﬁhown in Fig. 2.
wherein the 5° T of the uence is 0-3
Thehiisaised inghe asreysweimiba (D NGt LSO ATT G0, S IOy, §Q D
NOH% 'aﬂcij §E§‘hl';b ﬁ@ﬁqﬁ%n Cﬁw%ahh%%ﬁlte l§n ?ne he IHOHJS & g%é']bafses i, SEQID

drom*C se I'ses't

Noﬂxpmas ﬁilSE)Q ob Ndwe 1%, xmag@ga SEQ Irmxmz aB@gUaRses SEQ ID
nmunonodul at ory pol ynucl egti de accordin

Noér aﬁﬁﬁ IP N%P%. FnannMBp 5%‘5%%&@&111@@@%&%@% a§2<gb@5§but does not
conﬁﬁf@g”stt %Cg’i s@ ueﬂ@é n tﬂﬁré ot | clgg accor Qlﬂld]r-mﬁ S gfl ses in

i munonbdul at ory po ynuc gtocalm
lengtiher lengertshimmuldted & mctdasaedl aﬁﬁbuntNKpcal]slgﬁc actbatyus compared to the IMP

Si st of SEQ I D NG 27,
Stméﬁé%MTWIQE%QQ @ng&é %gqﬁs‘?éo 55, SEQ I D NO
113, SEQ ID NO 175, and SEQ ID I\IO 172. 10. An
i munonodul at ory pol ynucl eotide, conprising

[@ﬁ&l(émoz(ghcf)w Mgomg(m@m@as;@xgi descrilg) m)szm(egﬁ@llbm way of
111u4\|9[10n gr?(} exfmpég of purp%rﬁgs or}uc‘faéﬁg g_mgunders)%mghngl it vale lf apg%fgnt to those

sklllkd-rn the 20, thatlceatnth ckingedmBd ﬁ@dfﬁdéﬁﬂﬂiﬁ mBEBE pfaytlced Therefore,
nucl eosi des, X2 and X2' are self- conplinpenta

desqiipipabadFaampies shald ret besansisaed asdunision ﬁlﬁﬁcap?of the invention.
nucl eosi des and wherein the 5° T of the (TCE Nq))y
sequence is 0-3 bases fromthe 5 end of the
pol ynucl eoti de; and b) a palindrom c sequence at | east
10 bases in length wherein the palindrom c sequence
conprises the first (X1X2CGX3X3' CGX2' X1') of the
(Xi X2CGX3X3' CGX2' XI ' (CG p) Z sequences. 11. An
i mmunonodul at ory pol ynucl eoti de according to claim 10
wherein the palindromc
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sequence has a base conposition of nore than one-third
A's and T's. 12. An i munonodul atory pol ynucl eoti de,

W@ 0upsEINng: a) PCT/US2003/041001
5' - Nx( TCGE(Ng) ) yNW X1 X2X3X4X5CGX5" X4' X3' X2' X1' (CQ p) Z
(SEQ ID NO 160) wherein N are nucl eosides, x = 0-3,

y =1-4, w=-3, -2, -1, 0,1 2, p=0or 1, g = 0O,

1 or 2, and z = 1-20, X1 g%ﬁl%ﬁ are-

selWwnsasBlaifBNar y nucl eosi des, X2 and X2' are self

i1l WD 2004/ 058179 PCT/ US2003/ 041001 conplinmentary

nucl eosi des, X3 and X3' are self-conplinentary

nucl eosi des, X4 and X4' are self-conplinentary
1. Awoheosémedylatfy poipnudeotide,ecosmkikingonpl i nent ary

nucl.eosj.des, .and wherein . the 5 T of e ([T .

oo D eRB LA e o rPgg L tast taR F G phEoen, Whitein the CG
dimnRMotidBs A8 Qbpdifed Bﬂ d, D)2, 3, P8t 5 D& BhE whHERHEAIRE PalidrbBRSdequence is

12 bases in |l ength wherein the palindrom c sequence
at legginpbassein lepgthfandst  ( XIX2X3X4X5CGX5' X4' X3' X2' X ') of

th ( X3XAXSCOXE, X450 X3 X2 X ' [ Z ences,.

130 A AT Loy e o T hEtE G R R §85igoned 0,1, 20r
3 baskafroinkRe ShaidedMhé pelypaldotide and &heaoithe r(rEeGi%gas sépalaeEfrom the 5°

conposition of nore than one-third A's and T's. 14. An
end;oktheRabiBanHe s59pepen Bnids 82 PSS conpri si ng: a)

5 - Nx( TCE Ng) ) yNW( CGXi X1' CG(CG p)Z (SEQ I D NGO 161)

wherein N are nucleosides, x = 0-3, vy = 1-4, w= -2,
2. An idimonopdydatofy polydyclaptide Bcecotding td¢lainah dvherem the@lindromic

wherein XI and Xl.'. are self-co L tar ucl eosi des
seqlifie fisch Bk SPRBoHtoRo OB CHLEGh F P Thence | o

0-3 bases fromthe 5 end of the polynucleotide; and
b) a palindromc sequence at |east 8 bases in length
3. Avmiéneiupompdulptaly palyorelestide geronding tadaipr | sdsreimthefpalindromic

' f ' . .
sealiih SRR CL Py B S PR or aing 1o il m 14

wherein the palindromc sequence has a base
conposition of nore than one-third As and T's. 16. An
4. Apiimynoaotdatsry Py prisRetle SorwEsingonpr i si ng:  a)

2 DSRS0 R P v
dinixlectides a2 segmratedbp O, 1,2, §, 4005 bdses an®@ whemirdthz paliddr@@ic sequence is
X1 d X1' are self-conplinmentary nucl eosi des and
at IW%E?EQSHS ’c“nlgn%tﬁ’ aln%of the (TCHNg))y sequence is 0-3
basgs (froey) sdygente, FhekeR y fsrleor@g kohRHGh 8RLs desr tﬁ@h@" dB), equence is

pal i'ndrom’t sequence at 1 east bases in | engt

positieae®dnl, 2 Sguisésitom thecS’ sad 0é theepol yowisotides gvitenein fherpgdindromic
X % f th | ' (CQ) p)Z . 17. An
seapdict ol el S ard hEEE e Che SREBaa Lo el ai m 16

wheyigiréintat®G @@Meﬁ@%}%@qu&ﬁféuﬁ}ﬂlﬁa frsofahd@slinucleotides of the
et

conpasi tion of nor an one-third A's and T s.
palindromic sequence of (a).

5. An immunomodulatory polynucleotide according to claim 4 wherein the palindromic

sequence has a base composition of more than one-third A’s and T°s.

6. An immunomodulatory polynucleotide according to claim 4 wherein the palindromic

sequence includes all or part of the (TCG), sequence.
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112 WD 2004/ 058179 PCT/ US2003/ 041001 18. An
i mmunonodul at ory pol ynucl eoti de, conprising: a)
WG 200ME$STCG Ng) ) yNW X1 X2CGCGX2" X1 (CG) p) Z ( SEQ PCX/NiE2003/041001
163) wherein N are nucl eosi des, x 0-3, vy =1-4, w=
-2, -1, 0, 1 or 2, p=0 or 1, q = Olor 2,andz
1- 20 X1 and X1' are self-conplinentary nucl eosi des,
7. wl%mé}nwo%lﬁt@%ﬁqlf’ﬂu%ﬁﬁ%l%%% nucl eosi des, and

bag{és gom @ﬁ%)y]%‘w end eg?(-rt%gé%acim%u ggtqﬁgeiss@md b) a

palwhkdeio N aresmqleemds at= 0-8apt 184, bases, -0,/ 1eit @, p=0o0r1,q=0,1 or
erei |i,ndrom c sequence co i ses the flrst
2, a{%} ﬂc@:& 1) %S%ﬁ@%&%@&@t@de&g ) )iz’ are self-

ﬁuclgt%lcfeb‘naﬂd%@m af ﬁf %Bgfl ngﬁ%#ﬁ?sg&ﬁe‘ﬂ@e is 0-3 bases

cordlngto aim 18 wherein t
frorsécgﬁémé olﬁ&fem)lhasbotldﬁmnél tion of nore than one-third

é\o ?13)21 1%61%%6} sequence at ast adsgsI 1ant 18{1&’&1 ev%le u&lle pa 1ncﬂrgl’m'c sequence
ris&¥¢hd Gt W) X $BHSERR, 08X k((@@g 4eduehlds! D

H%Q 164) V\h@e%dr:d}l\?(aﬁ nucl eosizdes%(z ( B% (§/ = 1S-4,
w—-3-2,-101or2p00r1q 0, 1 or 2,

8. 1%[3 %1%181%% (Z)Qulatﬁél ]goﬁgm%%#otige cco cﬁxg & cg%B‘r ?Ent & Ebe palindromic

seqihet BESd B8 comPositich %Bfnowtﬁarseief-ﬂaﬁﬁrmb aA@ETtsar y
nucl eosi des, and wherein the 5 T of the (TCENq))y
sequence i s 0-3 bases fromthe 5" end of the

9. I%Lél%g &ﬁS&d}?ﬂBﬁr g?cﬂ%vﬁﬁeoﬁdé’% gfﬂ Qa9 WA Ak WHRASH the IMP

es I n ereint dron ¢ sequence
conpoisey 4 sguetdeaclected from@nxm@@e@@fmgzomq OINQ@:B2, SEQ ID NO:39,

SEQ M ook aiB0 581 SFauBaten s M I T Ts sndisEQum 0172

wherein the palindromic sequence has a base
conposition of nore than one-third A's and T's. 22. An
10. | Amimroweaiod dlaesy mbwnlmtlé@tcomensmenpru sing: a)

o) et KRN LR SR X B @59# 5P

- 2, wikreid N fireucReasi@esk =10- 3,C1y-104 wl=02, -2,0, 135#d, =B or 1,q=0, 1 or
1-20, X1 and X1' are_ self-co Ilrrent ar nucl eosi des,

2, al%éz Trd20¢3 andeX i arerselmopinlimentaay pucl 0% #WX’ grgpelf-
f ,
i ], P SERITOS0d pri e5

T om@e m@m@gkz@udaeaisusz eas% mm 5bpndrofiak pnbymmmde and

qﬁ G gpﬁ?renlg(ggqsgtgﬁlgcgba% gh%ug\ﬂ? yvgxeerlelnn e pahndromlc sequence
con(p%@é%ﬁ@ﬁ?st%}tég@@;x; diex(Z RVEX(CG)y)s
Sequences I mMuNono ulatory polynuc eoti de

seqeeweesr di ng to claim 22 wherein the palindromc

11. An immunomodulatory polynucleotide according to claim 10 wherein the palindromic

sequence has a base composition of more than one-third A’s and T’s.

12. An immunomodulatory polynucleotide, comprising:
a) 5’-Nx(TCG(Ng)y Ny (XiXo XX XsCGX5' X' X3"X, "X’ (CG)p), (SEQ ID NO: 160)
wherein N are nucleosides, x =0-3, y=1-4, w=-3,-2,-1,0,10r2,p=00r1,q=0, 1

or 2, and z = 1-20, X; and X;’ are self-complimentary nucleosides, X, and X’ are self-
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sequence has a base conposition of nore than one-third
A's and T's. 24. An i munonodul atory conposition

W@ o9piosEINg an i mmunonodul at ory pol ynucl eot i dePCT/US2003/041001
according to claim1. 25. A nethod of nodul ati ng an
I mmune response in an individual conprising

adm nisteri.ng.to _an jndividuyal an.inmunonodul at ogy ,
conRAREY Bt PO oM R 5oLt oA A AU RO, K and X, are
selfSiabiplied @ty h@clg&@dgs,aXﬁarﬁﬂ'DQ’ RPRIREL ERSNNGRary BusiBbddes, and wherein

i ndividual’. 26. A nethod of nodul ati'ng an i mrune

the peE b thed TOG (Na))j sedienca isid-3dopgsrirem tip Hdnil of Stegolyngcleotide; and

an .i\ndi v.i dual. an i nmunono atory ,polynucl eoti de,. .

o &b P tRie e R 0 1B PinGreBihe pindromic sequence
conipRided b X XPE XEESHONSEXI R, sghbfigli vi dual . 27. A

net hod of increasing interferon-gamma (IFN-y) in an
(KRNI B Hp ROk R O)ph PG Eor | ng an

i mmunonodul at ory pol ynucl eoti de according to according

toclaiml to said individual in an amount sufficient
13. tAn im&nﬁ@ﬁ@dﬂlﬁbb%/pdlﬁlwmbddé ﬁt!(ﬂ:bkdiﬁiglgbl clai@Bl2 ﬁhgﬁmﬁgépiﬂfndromic

i ncreasi ng interferon-ga | EN-y). in an_individual,
SeqRBEp }eiasza ﬂ'«gﬂ.@ CORRAFIHPE 9%@9%3%0&%%%% aud dtsor y

pol ynucl eoti de according to according to claim4 to

said individual in an anount sufficient to increase
14. | /aNaymimorseduatorydholymelebtid® @omprisephod of i ncreasi ng

e SR IR ooy S Bilo ggeras =
aCGORLAN b lRbitds, ke Gai ¢= 1Lndi wigdual g, ﬁﬂomg& o102

sufficient to increase |FNFa in said individual. 3
andnet hod of increasing interferon-alpha (I1FN-(x) in an

i ndi v ri : L : ' . ’
2= 10 NESAH L BRI bt e DM B G g it 5 T of the
(TOGENgPY sbquentdiiy 0-Gumkes flor thea Tt tof sief foll pivelkbtid® and
increase |FN-a in said_ individual. 114 WO 2004/ (058179
PCTY) 83260410044 sstiencat least fbasgtindength shstein thg palindromic sequence
' - ' b RE v rising:
o P o e R AP SO e sbfEe
according to claim7 to said individual in an anmount
sufficient increase. | EN-a in.sajd.i.ndjvigdual . 32.. .
15. ﬁ%q W&l‘&ulac?m%(hgzﬁtfnafr . mleg 1§c§/ﬂ:&)g}w% céfﬂrq élrg ?rfsl&}gé pahn%romlc
seqtnS8B&La bikeBmipb&ltivh Stkabse tRAITH-iARN s aRITINi St ering
an effective amount of an i mmunonodul atory
pol ynucl eotide according to claiml to the

i ndj v el fecti anpunt s an anpunt
16'5%%%%%ﬁ%%#0lﬁggﬁg¥ﬂ%§§F§E&%%é%%%§%ﬁﬁof said infectious
di 935N (B3G(M)IEL O CEGHTECGR) ASEQIDENSY Mp2)om of an
i nfectious disease _in an_ individual, conprisin%
adnithsreingdy piggugleodfisse 85 Wé BrdehtW 5fldh lor2,p=0orl,q=0,10r2,
i mmunonodul at ory pol ynucl eoti de according to claim4
to the individual, wherein an effective anmobunt is an
z = &POuRY asdiXf 1 ok self-complamedtagyrmickeosidesymipyitareio fthes#i Tof the

i tious di.s e. 34. t hqd .qof aneliorating. a
(O Botalinck s e Sirn the <o A o SEHCoAAS Plfbal
b) a palindromic sequence at least 8 bases in length wherein the palindromic sequence

comprises the first (X;CGCGX;’) of the (X;CGCGX,’(CG),), sequences.

and

17. An immunomodulatory polynucleotide according to claim 16 wherein the palindromic

sequence has a base composition of more than one-third A’s and T’s.

112



conprising: adm nistering an, effective anmount of an
i mmunonodul at ory pol ynucl eoti de according to claiml
wao eooanssimdi vi dual having an |1 gE-rel ated di sor deeT/US2003/041001
wherein an effective anmount is an anount sufficient
to aneliorate a synptom of said IgE-rel ated di sorder.
35. A nethod of aneliorating a synptom of an

| gE-rel ated disorder in an individual, conprising:
18. A Ain%h&hb A atd 1@% f an |
I mmunonodul at%rﬂ,ﬁ C g%t m ording to claim4

to @’ 1deTQGd\ﬁca)yNh@919h@Cﬁl’GXgK1 K@Gag)ﬁ(@Em BbN@er63)
theLELR.APSILSRELE SRt LS A, corounh, SUITLELER oo, 1or
2, ahd 8 =1-20, X; and X’ are self-comphmentary nucleosides, X, and X, are self-
complimentary nucleosides, and wherein the 5° T of the (TCG(Ny)), sequence is 0-3 bases
from the 5’ end of the polynucleotide; and
b) a palindromic sequence at least 8 bases in length wherein the palindromic sequence

comprises the first (X;X;CGCGX,’X;") of the (XiXoCGCGXy’X;’(CG)y), sequences.

19. An immunomodulatory polynucleotide according to claim 18 wherein the palindromic

sequence has a base composition of more than one-third A’s and T’s.

20. An immunomodulatory polynucleotide, comprising:

a) 5’-Nx(TCG(Ng))yNw(X1X2X3CGCGX3’ X, X1’ (CG)p), (SEQ ID NO: 164)

wherein N are nucleosides, x =0-3, y=1-4,w=-3,-2,-1,0,10r2,p=00r1,q=0, 1
or 2, and z=1-20, X; and X;’ are self-complimentary nucleosides, X, and X’ are self-
complimentary nucleosides, X3 and X3’ are self-complimentary nucleosides, and wherein the
5’ T of the (TCG(Ng))y sequence is 0-3 bases from the 5° end of the polynucleotide; and

b) a palindromic sequence at least 10 bases in length wherein the palindromic sequence
comprises the first (X;X;X3CGCGX3’X,’X;”) of the (X1 XoX3CGCGX3" XX (CG)p)

sequences.

21. An immunomodulatory polynucleotide according to claim 20 wherein the palindromic

sequence has a base composition of more than one-third A’s and T’s.

22. An immunomodulatory polynucleotide, comprising:

a)5’- x(TCG(’[\Iq))yNW(CGXlXzX?_’X1’CG(CG)p)Z (SEQ ID NO: 165)

wherein N are nucleosides, x =0-3, y=1-4,w=-2,0,10r2,p=0o0r1,q=0, 1 or 2,
and
z=1-20, X; and X’ are self-complimentary nucleosides, X, and X,’ are self-complimentary
nucleosides, and wherein the 5° T of the (TCG(N,))y sequence is 0-3 bases from the 5’ end of
the polynucleotide; and
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b) a palindromic sequence at least 8 bases in length wherein the palindromic sequence

comprises the first (CGX XXy X1 CG) of the (CGX, XX X1’ CG(CG),), sequences.

23. An immunomodulatory polynucleotide according to claim 22 wherein the palindromic

sequence has a base composition of more than one-third A’s and T’s.

24. An immunomodulatory composition comprising an immunomodulatory polynucleotide

according to claim 1.

25. A method of modulating an immune response in an individual comprising administering to
an individual an immunomodulatory polynucleotide according to claim 1 in an amount

sufficient to modulate an immune response in said individual.

26. A method of modulating an immune response in an individual comprising administering to-
an individual an immunomodulatory polynucleotide according to claim 4 in an amount

sufficient to modulate an immune response in said individual.

27. A method of increasing interferon-gamma (IFN-y) in an individual, comprising:
administering an immunomodulatory polynucleotide according to according to claim 1 -

to said individual in an amount sufficient to increase IFN-y in said individual.

28. A method of increasing interferon-gamma (IFN-y) in an individual, comprising:
administering an immunomodulatory polynucleotide according to according to claim 4

to said individual in an amount sufficient to increase IFN-y in said individual.

29. A method of increasing interferon-alpha (JFN-o) in an individual, comprising:
administering an immunomodulatory polynucleotide according to claim 1 to said

individual in an amount sufficient to increase IFN-o in said individual.

30. A method of increasing interferon-alpha (IFN-ct) in an individual, comprising:
administering an immunomodulatory polynucleotide according to claim 4 to said

individual in an amount sufficient to increase IFN-q, in said individual.
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31. A method of increasing interferon-alpha (IFN-o.) in an individual, comprising:
administering an immunomodulatory polynucleotide according to claim 7 to said

individual in an amount sufficient to increase IFN-a in said individual.

32. 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 to the individual, wherein an effective amount is an amount sufficient to ameliorate

a symptom of said infectious disease.

33. 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 4 to the individual, wherein an effective amount is an amount sufficient to ameliorate

a symptom of said infectious disease.

34. 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 to an individual having an IgE-related disor&er, wherein an effective amount is an

amount sufficient to ameliorate a symptom of said IgE-related disorder.

35. 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 4 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.
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