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ce of {1%% . OOlH{lf | p anot her . aspect,

Creab s et ot e ot inmaroriisenbrei the CG
damtqomde’sezse seﬁ)aﬁte&by NXI( I%@Mﬂ B)MM&QVM% %néxgﬁ%)@s) ﬁuence is
at§FSEE%b ) gtgzgnd%er ein N are nucl eosi des, f

aje uavlen a (@ CGyy gpguence, pehegeiny is1] orq’l wh@emﬁh@i T of
th@(T GGDQ sel]uencl 132;Q>81tlblﬁedaﬁ‘ij 24 3 @e[sgs ﬁcﬁﬁ the € OIPLe tﬁ'gyﬂ‘flﬂu&eohde and

cl eos| des, X2 are sel onpl i ment
f“ﬁ}&f‘& %Pahalé@%eﬂwe ph@) msludes af orphzs o(meam)y)syquence

an8 MULRRCECE DL &E%Tgﬁg%&gfeﬁ%% 0%3 o288 A bl gotides of the

a.F)ol ynucl eot i de; romc seque
pdiemicgegieaeaofi®. | engt h wherein t he paI i ndr om ¢

?ﬁﬁ ﬂﬁ&oﬁ:@f%%é&%euﬂnﬁ%cﬁoﬁﬁl%to% clebtide of 25‘6"% gn comprises

CcGoX2' X p) Z sequences
(28] -Neh ECGHN iy Db G %&(CRAp)e (SER I O T56) IwheﬁeﬁkoNh&rnucleomdes

x A§REFL 1 4 = 'WB%@EB%&X ijloy{] eoélqu ﬂ)f Xt and X;’ are self-

i nvention conpri ses

complimgtyaesig)sjden X. a@&mmmﬂ&mm&y 1S(opilids, ardbkhdrédh the

5’ Wﬁkg@b@{ﬁﬁ%@&{fw&egg 3 bg.é’le | eOStli_‘d ?Sénd 06 thei)ogrln éeohgﬁ,cpng (b) a
pahnchjom sequEncerat leas( B’ bages én bﬁtthﬂh&fﬁiﬂ ﬁhﬁpﬂtnﬂfdfmc sequence comprises

e o | i mentary
theioe (gggf des’ ngoﬁﬂéjgﬁ%gcéf( é‘s gé{j? ’c%ﬁ’bffnlcﬁeﬁ? $¢me embodiments,
le}éP(e@@leddsel@nIdAmh’ér ein the 5 T of the (TCHNq))y

C ases fromthe 5' t he
gﬁfi‘fﬁ%caﬁx th%rsaggec?’ m(:rbu)nméxo Fﬁow&o&mugegtg{?@é thednveption comprises
(a)l%a@(Tq@(NqDMIXZ@m@Kgcmmr@G) )k (BECPR) NOH K S9Yinherein N are

RO ATDLSE L1 bt St gty 120, %, e

Xl’(SEQ“_ﬁ:lf-bdhnp‘iﬂeﬂﬂa?}) m&quemm and X’ mlfﬁ;eagﬁin clWbMeds, X,
ancPXlar Lre S 11and are ach either Ao sone
b st e E e ﬁfyﬁm = B, Sherprdhiol Bt Mo @ OGN eauence

is cas baset fromrthe’S’@hd df the HElFRYcldoldaRgd ik ﬁ)ﬁfﬁgﬁéﬁm s&g{@nce at least 10
dul at or y pol ynucl eot | de o e inventi

basggﬁﬁ %n@gf erfug)th palindromic sequence compnses the first

(XS{ZCMXS?GGE)X, 8%(5%@@%%%@@&%{& X2 c?@x&ﬁﬁcg@)g)z (SEQ

ID NO 16 wherein N are nuc:i eosl des
D 7 Aequgpces. Igsomgemb@ungxts When p2l, %=X¢) apd X1 aregach dther A or

T. In Qfmezemkﬁ)ﬁﬂneﬁts—wﬂen 129, atXdasPRfb %%Skzga gndd Xaare gither A or T.

sel f - conpl i mentary nucl eosi de
181 Ieéﬁ?ihmﬁmbﬂsy igmynerhehatatoy polyXGelentide ¥Bfhe fifvention comprises

(a) SeNf s S
> conpl i nent g;{i;(}%g{ e)g’sf(géﬁ, ﬁ?a)ﬁﬁxwaggﬁéiﬁﬁ'l&) wherein
Nagqglpqcle@glﬁgﬂ,fin-&ﬁ a(|=yl—ﬁ,uml=emsi2deso land, phesel,y £ Neg or2 anliz=1-
encel es fr mthe 5°
20,3, R e R RS Rosifen Tyt Ber apoRgraontary
sequence at | east 12 bases in Iength wherein the
pal i ndrom ¢ sequence conpri sés



the first (X X2X3X4XSCGX5' X4' X3' X2' XI') (SEQ ID

NG 218) of the (X X2X3X4X5CGX5' X4' X3' X2' XI' (CQ p) Z
(SEQ I D NO 219) sequences. I n sone enbodi nents, at

| east three of X1, X2, X3, X4, and X5 are either A or
T. [0019] In another aspect, the inmunonodul atory

nu@gé%(&u%w)ev%%l nvention C%ngs;é%;? ( )elﬁllf)

compbmeitary hh@siday Qt&ﬂ& D@’ea‘i'e se‘{f com}@m?bnta)‘y %JC]C%SICI%X ?bj wherem the

0
> vam’égbé?ﬁcé@@naew Ceésr%‘ basep ffﬂéﬁhﬁPl mmcfaxeypotymuﬂmm () a
aBitonitd @écRbtetah R { uence is 0-3
i ot aé}zga&gml@%ﬁ pol nuc 45 %chsquﬁ’&ef‘?ﬁpnses

ses _fromthe end

theagrﬁ IR ER N CUEN Th AR e )I(%E@tmg‘f(basé)&f it | engt h
(nyi;grxpg rises the first

%0(3)3(1 X1 g%g }%?k £ W&Qf&i@@@%&e@&%ﬁ% Qg SOIP9020]
embRdiggws, w&kaﬁﬁp%Qlet Ka Xan¥ modrisg ateaitherys potynucl eot i de

g{oﬁ!hﬁ ah&l(?"é%x%g g&%&?‘] i%‘?ﬁ%é?x)ymgpg %otrqe of )e)mvléwn\t(mn comprises
( g)ﬁ;&@@é}(ﬂé&Nw@leﬂ GG(CSﬁ)Bz (SEQ ]IWNO’Q 1-6)18 “@ergl}d)gﬁre%uclgomdes X
_ = an are

Sar 114 o 2’%\%%%&? nuoralegs déé’r a’rﬂfd\ﬁhe]r “éf-rivherrin Xy amd X, are
sel@pomm@qumpmemq wdeein the 5OF 3f ﬁamG(N gﬂkeqhéh%e R 0-3 bases

f n tid and pal | ndrom c
ﬁ°§£‘%ﬁ§ﬁg@§&*‘%é§“ i 1) A TRl Fienen 1 i bases in length
Whp@im th@ipadmdmmceaqmec@ﬁpmés Be sirst (eck|x S(t:Gf SHndSCCGXI )

(C@ kk?G(({(ﬁ 3 ' (CGQ p) Z sequences. [O 21] I'n anot her
bé o ?ﬁ’fﬁﬂ‘fssrmdul atory pol ynucl eotide of the
[Gﬁ%i rih mmothes @sAREL, ﬂﬁSmm(lﬁamodulatory po%ucleoztld? %E% }nsentlon comprises

{a) @%‘g‘%ﬁ&égﬁ MW( 04 @&Q ]@eg O 1 2)ywhergin I\yarcnaclehmdes X

= Ovd, -y 124 w:1,0, lﬂ\rnrpi()orplzq&@rléz AndzL1-2b, ﬁraxgd?Xla % sair-
re sel onpl i mentary

corppliRty fal&ma&* A s G s T of e EBA@(Nahe Prauenge is 0-3 bases from
ther${ eddend SechetymuelBstideykaI() A palil@roBiic sléqQ ok Fﬁ e%ir $ANEL ¥ oth
enc S 0-3 bases fromthe 5 él
eﬁ&h?@f”é‘%?‘i“&egeq%ﬁ‘fﬁe QopnpPrigesshg ﬁ-ﬁbl% ROC@Rgudtice at
Oillmxlacmgpgze@qm@césengt h wherein the palindromc

nce conprises the first (Xl X2CECGX2' X1') of the
@% im% O(Hséqjatcw R@Y@Z@Ohé@(zﬁ,thﬂme&moh rdompnses
(a)sonmecm,gvy lxzcé@cﬁmk {@G)é,?f(ﬁﬂg%ﬁﬁv(?' J;t £80K ate

“Efﬁoé‘ﬁl I n anot her as normdu
DUCORIGES T &0 ¥ Tl -BfW Eh ir%mzmmmpqmces orQ,aa)ndz—120 X; and

Xy’ Ea.re'su?f&:a}gﬁrh&)tad MI&MKWI% Cémc?%P%F SE l Ees and

NQ 164) wherein N are
whegem thed” T of the (TCGON)), seuerce ipe-3 ages frbm the 5 dhd of tliér 2,

olphbledtide; ahd @n |1 pent ary
P ﬁdgceeom de@ a%rgﬁm%se%%rn & %tgfafs{e%%?fﬁ“f %‘P’ rei the
palipdremisssqusnes; comysisesribe 8t CAKEGEGK, CHIYRE thige Nt ar y

RUESEag) de e 5° T of the (TCH Ng )
chs%%mnc%ﬁl gC%?gQ%%QeSW%@waasces &1‘63%93 ft“l‘?é’dlmen 321 and X,
are eash yithec Aewfll de; and (b) a pal i ndrom ¢ sequence at

ases . i.h length erein_the palindromc

[g@gﬁféln%gthg BT t tgesuqnﬁ opodulatory polynuclegtide of the invention comprises

(8) 57-Ny(TCG(Ng))yN w(XleX3CGCGX3’Xz’X1’(CG)p)z (SEQ ID NO:164) wherein N are

nucleosides, x =0-3,y = 14, w=-3, -2, -1,0,1o0r2,p=0o0r1,q=0,10r2,andz= 1-20, X;
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( XI X2X3CBCGX3' X2' X1') (SEQ I D NO 221) of the
( X] X2X3CGCGX3' X2' X1' (CG p)Z (SEQ I D NG 222)
sequences. | n sone enbodi nents, when p=1, X1, X2, and
X3 are each either A or T. |In sonme enbodi nents, when
p:O, at Ieast two of Xl X2, and X3 are either A or T.

9{),231 I1 ther a the i munonodul at ory
WU E‘Qeﬁmrﬂg ePﬂ@@n%(il &l Lo it selfecomplimentary nucleosides,
X3&nd mtﬁmmmm%%md&l a&%ﬁ&)ﬂﬂ)ﬂé § %Eo@tﬂe%c?%))y

NO 165) _wherein are _nucleosid
sewence 1% B@asef fgm tée 5 pead(pf the p_plynqc]:eot@xie :_i_nddib) Qpa.lmdtdmﬂc Sequence at

leakt Rbaseslin ﬂeﬁgth v?ﬂerel@fh@ 8@%&0&3@ deggen ' Cl f%OS' des,

X2 and X2' are sel I mentary AUCT Stand

Ky eORG¥h eesXs’ )T(SEQ IDNEO2T0GE m)@{yxﬁém Xﬁxpf&)g)z (SEQID
N@@@@%ec{u@% t R&one efBdaiite & Ilghe y%agéem 3 a;éen%?ﬂ el&ber AorT.

a palindrom c sequence at 1east’ ¢
In Gpve¢ epbedinrruts, phén prf); eieast e B, CON; iafasthéteof T.r st

(RS G eh f e B RS R it oF e vpsomcomprics

a) ér&(@@@m&)yw@ewz X qcmoay,;b (SRQADINO 865 BsREGH N dde

1, QNG RI PV ds . of dul ati ng an i mmune
““bl@%&gi%%se ?ﬁ }gnll ndi vi dg’a or 2 Bidrr di g agﬁﬁ:"ma%‘iérllr?@ Kopand

Xiaare sdﬂcamp?hnwlntaaymuclmuﬁmtg hhhcaj;(?raye Sd&?&%{[{i,yﬁ}elgtgl};yl ]'ﬁilgle&fl ides, and
n amount sufficien 0 nodul at
whell Y P B8 oA SRRy e Bomshet gmeibr | on
Pokyowdeotiie) gnd () bpalitéhiREsquehcd A Seakt WAL iR %Q@m{%?em the
a‘?oml (S:eetlzl1 on i ndi.vi g@aéﬂ including those suffering
al?nr OIS SHIUESF GaPPTEes t{ECREE2XTRS® ofbe i rmune
(CGKsmage (G(AE)y), SHEIMINOD23 PdgBbritds | RANGEImBREALRs 30" and X,
aIee gﬁe@ rdg ml?t itis), individual's receiving vaccrnes
&t Retapeutic vaccines (e.g., vaccines
ﬂmmrmsm‘@eraﬁpeai kRigvenBH $r8PiGes xﬂethﬂa/sco‘%%% bifafih P immune

e &’8 ope,. or..a.tunor._assocl ated epitope) or
SBESh AR AR Yidua) omprisiag admmsiqring 40 Snmdmduakmnmamnemddulatory

poliyitiesti aier the MAAMHRA irPdh énﬁlflﬁ@dfﬂélént% es ate ta%lgr%mmle response in

3 th r aspect, the invention provi

ﬁlﬂw?@?@lé?magmg tq qhss me;&;ods nftAﬂmNelﬂnon inchy k|
praG@d‘é'ﬂ bh ﬁd%dlﬁ@%élhﬁﬁ {hb%uﬁ&n‘fg Yﬁ% T assocﬁ%t “%E 6Th-2"type '

.1 mmunonodul at ory p nucl eot | e e 1 nve
Imigune feSPREE ¢ G dllcTSing ?Tgfétqqudcﬁﬂﬂmfa amratopic dermatitis), md1v1duals

EiRTNY PR bR | cordance Wi th t
= %nt ion i ng%gﬁgéﬂ%&&&% (?%é{’&cg i THUARe ap 6’&“’2@] epitope, a
TypebacterAl KRifoPS (s @dtmon %@Ciaﬂﬁd@nﬂom oppophyl&sic MRicthes $ndiiduals

mﬂ]e&{c%aml\}lmﬂag{ ggnﬂfgﬁgusé% ENa) in an individual,

C(ﬁ%rlsmgammst ring an eitecri ve anount of an
AB AT asnsety the adventinn reovtidgenakodshé incRuenY infffefoR-gamma

Vil d Admi nistration of. an 8
(mﬁmrgl Anqudw At 2%091 PHSTG ﬁ%‘&ﬁ“&%‘m&éﬂ. iL‘fe%{’é’E gmasriekanyi t h t he
imthyneewtitletorsi Ilmﬁﬁa]&etsdeloTNrean\ieﬁtlbrhﬁ) saidrlﬂdilVfdgHa rg&%@n ofan
the invention provides net

. In angtlher a)gw
ImragRemeg At elegfideip PEordgycasvidhnthe dfveation indreases NSy in the
inddideglase, conprising adm nistering an effective anount

-

f an
[8026] 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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i mmunonodul at ory pol ynucl eoti de of the invention to an
i ndi vi dual having an infectious disease.
Adm ni stration of an i mmunonodul atory pol ynucl eoti de
i.n accordance with the invention aneliorates one or
nore synptons of the infectious disease. [0028] In
._anot he spect, the. invention provides nethods of
m‘é‘w“é‘f"un&ﬁ‘&?%f’% Oi?'ﬁ‘BCIS‘?“dFrH} aecordengs; vithsthe vertiop gcreasesdF et in the
indivigaslder , conprising adm nistering an effective anount
%Wgﬂ I munonodul at ory pol ynucl eoti de of the
[ {1 B9thepasppct; thenyendion prdvades mptheds plpEalietating one or more
syBipfomfsd@ bn irShbiN Gidhal & éﬁg{%}?md tar
_ygi& ynucl eoti de in ap(’:odrﬁgbg%gngaa\%m eganie#\?‘gmei unt of an
mappepmgiitesy nehaugeotide phths jrveniiorstoah itdindduaEavire) mtifdctious
digth 0 AW inistk R84 JF anliREn ' further.relates to .
“kits, pr efs er agl yal}%rﬁndggirﬁr%g'lsl%%pyo%#y%uﬁ%o R BEFETdsRce Hith th
mysyethaneioratestnae ki meresmploemsiof teritfectivug dnesal | y :

' | l.at ory.pol ypucl eoti de .of the

TOVIBL it sl AR08 2) Blals PR el inehigrsine anve meye
sympiortyef an fafhgkitedi dmaltdeu (cm:npnil?péd SimitiRrin®hn éﬁbgti\l'e :;mount off an
i r l.ynucl eotide in i mmuunonodul ati on o

an | ng(?@?%g’%’%né&?%ﬁg E)E%&ﬁlvﬁ‘ﬁ(@\tlo @EH@WEGS IgE-related
difop8 OAdifingstrationi of a8 igmaptnslivpiter ipbYmbdiéotiadBiHtor@inck Fi¥h 3he
in%ﬁ%jnua%e&i Q? /rﬂ%} fromhuman PBMCs in response to

Var yi ng dosaSRg Pt PeESYgPers of fie [pkpadatedieyrdn NOs: 1,

200291 TRe iamehtibi Barthef B08E ko Bt preferffdp iR cisyity b'ﬁﬁ: methods of the

. depi cting. NK.cell lytic activity stinulated by | MS.
i fBRE DR el ol s ek oot
of tesmentisre@enentyio BoattbRi Bhtined)| MAUEdyaihd SR8 Shstructions for use

o [%t.hods foiul rmdu{ atleg)% | fune responses In
MY FEUA0M P Guiatery polveppleotide inymmpnmemodalpting. of re individual.

i mrunonodul at ory pol ynucl eoti des. The conpositions of

the invention conprise an immunonodul atory

pol ynucl eot i de2=&s b BN OF STHE DRAA

[ 1170)0; 17X Miepi ' . i.nventi on

e o e O SN0 prd g YRR A3 e
AESPORFE Ehvasing aesasofaour differentdvEPs (REQIID NSIseBt270E 3 and 172.

e et b A I A RS TR

t hat i nmunonodul at ory pol ynucl eoti des of the invention

ef i cient |y MBPEIRECARRYIRGGSIT TpERE/dhag humen
cells, in a variety o : t hat
1103 Wedavd discorsredminymenioddtiotesol pfuckebities ByEREhe: fean

i ERVZ-IRY ' t.e..cyt okine, 9 including type |
'moi%gltaer er ons rés@h%ﬁé %su? 11%?4[3“’3& gﬁ%‘%ﬂ&w g‘fmaé‘ﬁdm%ﬁ_lq!‘??
m@ﬂm@ulmpolgmulxcﬁmﬁm. mfsbdrﬁposmnbgme ﬁ?@r@iﬁﬁ R&:EpYRdn
: n ul at pol ynuc] eoti des of the invention
T B R B Pt Be bGP Thmarmommaratos:  ve
pollyalwtﬁotistmf‘ﬁ_mdn‘trdnﬁbn ﬁgme_ 9fa palidromTBLRQIEREHH: qglagrg,/bases in lepeth

ucl eqti des 1 i nventjon activate plasnmacytol
w &gr‘]’é‘?‘ | %‘qS"é e C?%dmﬂﬁﬁ%ﬁﬂgan 3 feastionn TCRaTinunleotidé sf@r near the
5> aldsd thegolynbdtotidee presence of sone of the
j dul at or ol ynucl eoti des of the invention can
tpg]g.}d W%ﬁ%ﬁ@%tﬁ%?@@%n@odﬁi%@%@le@ptides of the invention efficiently

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

-y

i A 4..;..:.\-'. DY a §“ a\Bg e idg)

immunomodulatory polynucleotides of the invention can effectively stimulate cytokine,
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dendritic cell apoptosis in culture. [0034] The

i nvention al so provides nethods for nodul ating an

i mrune response in an individual by adm nistering an
i mmunonodul at ory pol ynucl eoti de of the invention to
the individual. Further provided are kits conprising

. . i.nyention. kKits further
méé%%% l?t%s r ﬁ% £ TL|1c\c{)ln"1§ tﬂfilg'rm %‘g:ﬁﬁl%%‘? ﬁﬁé‘ T-ggjoduction from human
celismitiabave S.ISb abwotrved ok mﬂﬁdgﬁxﬁiduli ' %rﬁﬁql?ﬁﬁleoﬁﬂ%ﬁ@{?&%&ﬂvéﬁ%n can
NoD ian.in a_ subject and i mmunonodul atory
ot BT ORPEle et © Raflesrly Webwin chumeeq buigome vhtse
impruBerhédubatar) pblpuchioB8&NYS the i Rbkib® Bt bl SRRl R4 dgﬂhhﬁé Rells to
t herw se |ng} ated, _conventional techniqgues o
PR O PZ@XF dRbserirhigattbe pressneelisomeofilieques)
imfuGeR&iud 1%\91&&4 18 QYN vt Lt i :
i munol og(g?}s_o ni ch Ogr eSQJv{/i t hi %&%lﬁlgp%%ﬁt%fﬁ%ﬁ%mgrotf Plasmacytmd
de@g&% 1beRoRtogis @sculiiee. expl ai ned fully in the literature,

i : alok tory. Manual )
G M o i s o ARG o a8 Reponse n
indgyifhesb by edmeigisiering Syimrvansimsdilmody pdaiutleotid of thelidBehYion to the
i aec] : h ... 1987); }
i i rf GG BRI of iginyeBigd. he s may
furfijepeqopsist instwentions fotadnainiktesing fug imverwimidalafopy pAlIERbi@ b the

-4&%&5¥£?hdmn - > Calos, eds. .. 1987): rrent

Brotocol s | r?%l}ﬂgtcg:oﬂll %ra %%ﬁt %@W@P%‘&%Yeﬁ’g‘w&éﬁ@%&
eds., 1987); PCR The Pol ynerase Chai n Reacti on,

Gepopal Téchniguesal . . eds., 1994); Current Protocols in

| munol ogy (J.E. Coligan et al., eds., 1991); The
0932 InBresaniice-itbhpresent Dventioh aill employ, Waleschthamvifriaticated,

. . Ri ' . niques(&xeq. T. r manson,
cotbonchf o BLOIRULARE Bl LU by LIRS
migrabiplesY. ¢gil biglogarhadahsingstry Rnd Merssrejeeff whidh ke vAtHeht skil Bekhe art.

. ' . i phei m  VCH Ve )
S L B AP BTy e e o BT g oo
qug@zlzlewgo,ndtthﬁogi(ﬁ;ﬁgmhrmk dtel. 989, DlitemitleondedSynthasas (M.J. Gait, ed.,
§ ANC e ces ss ipdic d .
O8RS Clibe (8 RGNS . {ONE Rendbiicd e st dmotoss
DMV eif 803¢] Blaskwedleetisi)nGerecivamsge daktyrsiion Mummalibe CEHBI(HL. Miller

\ cl,eotdde"~ and. ~oligonu otide" include
& WP OIS SR R 2 81ae ™ ol e Detosh B Al et L. ds.
19870, /PINE) Thesht qﬂgﬁﬁ&ﬁtahahdmd CR)NA(, M(ﬂg@ ]?!%gje(ﬁ.:’) 4994y, Czltrrentt Paotocols in

-st.r e i fied aoligonucleotides

I S e e 100 e st kB Wiesd,
Stooktoy BresCINEO199dE tBﬁ‘di:B;yb,i?qtlz U’E@a{qhb’st(_Gigg al H@Hﬁ@%&%ﬁ,’ ed., %catdﬁnﬁc

conf i qur r ol j gon oti de can contain bo
Prof Mot e ot o iy GelsBgl-rebet (oM aerish b Alhes, and N.A,
Stajiek, ey Weintdimn VCHEWE ade SeskiRicRambRERes Al | y, through

pho odi ester |inkages, although alternate |inkages,
sudﬁg 9B 0sphor ot hi oate esters may al so be used in

Lgonucl eoti.des. .A nucl eoside consists of a purine
@g%@ Arne ec?%f“ﬂ’ﬁ*‘gﬁ%’ﬂﬂ&%% oty 8pq \the') ipgudesoluselryfersnces

unl g firdidacidRehetwisy M oA exdrdple, “GYAIRED ABESonObr MbRGMP (U)
) base bonded to a sugar. The

@gﬁﬂegiv%£%ye t hereof) | , deg . Su .

P HUEFEELT thanecghly ferepothe rame Syolymcipntiieaed telighmtleotide”
incRIBONNEELRABLNDNAASDNVAY 8DRd- NEmd AN X (AT A, B8 b1 Mhded RNA
(ssRNA) and double-stranded RNA (dsRNA), modified oligonucleotides and oligonucleosides
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deoxycytidine. A nucleotide is a phosphate ester of a

nucl eosi de. [00381 The term "i nmunonodul at ory

pol ynucl eotide" or "IMP' as used herein refers to a

pol ynucl eoti de that effects and/or contributes to a

measur abl e i mmune response as neasured in vitro, in

Unfin A | ur 2ol
orresponsegﬁ%ﬁ8$ﬁ%w%ﬁgmﬁkgﬁgsno lnﬁ¥$§ﬁ° %Smd”mnggnmiorﬂw
oligenucigetiie spe cintdin beth linkmdyd pmﬂhmégrmus E(Ef-groﬁiﬁdl@)ﬁd&fare polymers

okJnes QeLi v nsi o hocyt e
°fﬁ%°té figatlin éﬁ%ﬁﬁ% iz P o %ﬁfir hp?(ﬁ%ﬁ%a;ﬂ'i%eg&h@& crngipdinkages
such dsy)lmipmyﬂlﬁﬁte dSterd niagpAQMELREd m&ﬂ%oﬁﬁﬁeoh&&e ‘A nucleoside consists of
Prefﬁ'ably the |1 MP éequences preferentially activate

a gn% enluiyéé) o @?ﬁ@ﬁé or[c}yggg:jvemequprmynmldme (thymine (T),
 cytobiNENC) QR AL G(U)Obbl&er@ﬁnvel‘@é}éﬁt?f)és@ goﬁféd et r”ﬁt%rfﬁtﬁ%%cleomde

ed herein includes immunosti nul atory as

unfle o S FpPRaare ealief depsyadenpsing devygunasine epxythymidine, and

de@ycyiinel W facidald isatﬁhys%hale kgl Miclebsi@ overal |l
| mmune response, although quantitative changes may

038 Thederm immpsppodidatpapolinnpleptidet noRYE aatlsedrhﬁreﬂrrefers toa
polyHekYEAE BSPIRSE ahdpt cdn&bu{egwyﬁlg?ﬁr% it 'hgrp%e %{r)gx{sg eagured in

t he present invention 1's one t
vitroy g vivorapgyer e Yiveu fexampins ofi measugablaippose desponsas include, but are not

T
il SR RS ] e AT 00 s i
of brpbeeyid rophiptiprscusit &3YK cdbspObded, Iymbhdogtets 'ﬁ'ﬁs;t ’y%ﬁnphocytes B

ntl pnody: nas .
lyrﬁ_rxﬂxlzgﬁgks i e fikd %gfepalbi(}yme I'I]IUIW)se enCes Fr)e/-ntbaﬂg Iagtb\ia@ra?&g gype

e | nmune responses RoT P
reSlwmedel ayed type hyper sensit | VI ty reactions to an

t he bi ochem cal | evel
gmglncrease evéFs %8%EP %3%2%%?§€%Hmﬁw?%ﬁﬂﬁg? 8%/p35d herein
mca.gles mmmnystlmﬂatoa/ as Ivtﬁllz,s Hhinuﬂx%up;ﬁmﬂw'ENch&s Eﬁmﬂ@hlodlﬂﬁnon is

0 _be associ at ed
pri} hgﬁl qge res po nsﬁ1 lg%n 1alllsanwe Fraﬁ THRECE Vﬁ%‘m?‘i’rﬁﬁ]??élg? S‘éaﬁBﬁgié%ChangeS
may fakso geqmemadoh}pnetﬂmommm&nhnmbulaﬁche A ©ihheleir@po@t that is

S nd . Io evel.s or
R fec s BREBE IR B S P2 oo Pt iomands « “Thi-
typeémmesspamse a}eippﬁs&li koya ‘asﬂotgzpea’tlﬁﬂam H&.p&ﬁsa h?ﬁl-t‘yﬁéﬁ%lsﬁonses are
Cmmgpdx roductlon éludln producti on,

typlcb LRCE ?I g AR @'ﬁ_ &d lﬁ’@'to?%ff’gly’ﬁ’gh‘?ﬁéf?eﬁ) rﬁ%’onses hile

Th@-x)meespomés at géﬁ&ih:ll&?ﬁﬁﬁbr@l”e& B R8&. S1tG Ry RSimirhing responses
Acco I n | ation in _accordance wth the
ACIRTPRHY© B% %‘W gg’y' g{]gyﬁﬁ RS YBSFSeOs Mt TgAGhiors togn ﬂntlgen, and can

be détéd‘t&m eheibibchértNeyl 18vlibPincredse idVeRt 21 -Qgsoéiat@@ Eyt&%ﬁ& shh as

roduction in an individual treated in accordance

LFN/ﬁY»t thedl-2nBt hb@ad dNFifhaes wel ankli- @r@lthwgbdhﬁanaachmo@etammated
w1tﬁh§§fﬂ§3p% T Eoﬁs@@%twvaptThl[tg&eAiR]m G s& IKSCS xla.re gene %g?agségagﬁ with

refers to a reglon or tron 1n"a
the@qudgetmylcqf eppiods lsmplmmm éﬂ?ﬂe;a apd Ibwdmemmtﬂaemm BRhadio8 lof

t d
ant@)?al gonuc %&e§%§n¥g %%h nalt‘ﬁsoecfag‘?dé‘flgl figher frxelgof antibody

progheqtioniududifg tgepradiction ah ehnbncdmf of DiXhht G ploBtidion, s well as
h £ls; Lo.a re osition jn a
mqggﬁ§n§t]éos§%§né%}%%Pléggﬁ é@?l cogdingly wmpungmpdylation in
accardattdearithrteginOention ndie récdpnikddl By SRATEDIE) Qh YRHGLERT
or oligonucleotide. The ?grn1>2 rend refers to tﬁﬁ%anwor
5' term nus of the pol ynucl eotide.
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[0042] A region, portion, or sequence which is

"adj acent"” to another sequence directly abuts that

region, portion, or sequence. For exanple, an

addi ti onal pol ynucl eoti de sequence (e.g., a TCG

trinucleotide) which is adjacent to a particul ar
Dﬂgor%%fn gf an | munonpdul atory _pol ynucl eoti de

0 BELF § depease i Igh produgfionnn ap griivifudl featedsn gecordance with the
metibal biele BTk ioR ASRIR 19the BRcBdr BlEma el ers Lo 2

a

nucl ei c aci d sequence I's an 1 nverted repeat,

1040] Thegemp'X” pepsrall igpfersdo v iegiomemmsition g 3 podynualeckidd or
B RBEoRe3’ Rowdc: .are_capable of formng .
° _%e Vit s on-@l& i ck agﬂggr ggpag'pfrﬂ‘gg eguoghorg equences ARy pOIB’éucge‘mde or
oligonygleetidet Thp the “&endAyeférotorthe 3 Utpheinsd sfahcedyrmtleodeur €S
0 QL NaiLpi ructures ..under some .
g{)ﬁ it eI)tns. 520 ﬁ%%lﬁ)pr?%g tgtél TR SRS I & clgafide or
oligegiurlaetids i (upstedagy) srofmanathatieE®in®r a6sitorsia theaane pbl§ndMoEBe or

: i_n 1 c.sequence js,8_pases in ]ength, such as
011%%%8%&@638%8% %a‘%ﬁngg%ﬁocthg &qlGEREEs ﬁ\féif’ Iwgvnﬁalte?h@f a
POHTInd cégiot, pettionyior sdyueios ovhichdR t'@ijatent” @Nmbakd RERARE Girectly
ahﬁg@%%nces: Aigq%ynucleo&Jde may contain one or_ nore
Dal  naF SRiPE B TSRS S0 FOT BHZIE 30 gfditignal pRbynuicleotide sequence
(e.ponT@ltimdleotids) whthUeatifeRab bipaRtulafbdrBéd\GHah ‘Iﬁin)(morﬁodulatory
o].?/ﬁ& er&ggl @0%@% se@utence may be entirely palindromnc.
P A Yé@?? & ?h nore than one palindronic
Hod3leTeerp0 palifiiSmictsBfieR@) of hBifitifon® G D £5 MR £iPsequence
thagnay over | W th eac o,tr]g[ ,or the palindromc
Eaﬁmeﬁﬂ%%ﬁﬂf’&% A?Pa‘gﬁlﬂcﬁ e Mhsrs thy baseseashAodes’, B and B, C
and 0QB/dnd Theart eipable 6O RInHBR e WalbeIS |
b whi.ch a g(lial\r/P grfgl ean antigen gr Eg (ﬁc&gg%.pg_]%%@% sdflences may
© SBF g Py TRAGEE dpyRls-gieradedstaicaes camsy §rm hairpin loop structures
undp BoreOababiRiBhs. | Hop K)?&ﬁﬁe, ad &Q&%]zrei{‘ eg} fﬁzglt ndfililogRn }etgllg ¢ns
%.subitance that is recognized and bound specifically
DUGEIC acic SeqRENcH dyyhish thspalindrorais|sequenes ig 8 hases indprigthn, such as

ABEDI’QeBra’ C AbaliRdbiteefRRALd Iggysbe z{r%ﬁ' ﬂ%@nucle tid wélich also
| ycoproteins, polysaccharides,” conple car(boﬁy rates,
corgﬂw@:paa%ﬁ@m;c&g%ge’s. Ai gobxasclgntide maowptanl dnpiodsiore palindromic

seqBrick ipBftidnd 4RIREbr AGL ﬁ&%’ﬂkﬂ@&&ﬁ%h%&eﬁ@é ep% o'ns.}ﬂﬁggaﬁvely, a

antigens can be those found I n ture or C

polypuciaotids sequemse Mgk heentiggly pajindrdmic. Iumpalimsitieatideorithbre than one
all ¥R miP Sda’ERc BN J g%elicitin a B '
el or C]T cg?l Sﬁﬁg"g’ﬁﬂi&ﬁ%‘g@% ?@le?ige o aﬁroé%g? Jhpach other
or the paligdrpsnic aqqnerice perticrymishand pvertappuittsecispeei f i ¢ for the

i ) reei within th cope of 12
O8RS D, R EOPS, hedn
linkefd a Su¢hsconjygate Binkagegieclide doyalettsabfor nbriitovaBntRRekes ed

O3S AT Rl 8 4R By biatisPep R and bousapyoiseaty by

an antibedyudrdy arﬂiaoi;e_llnmé_ghntrecsbe? hﬂﬂﬂéﬁﬁﬂb Zi&ﬁ?d::lﬂde%egﬁ%es{;ﬁotbﬁs,
r anti aeni c. Prefer antigens o e

ety ERAERE Bo RAP R Fomp el tiibrsotoen gresdopidesgpids nd
phospleitipids;, porticak thered€ itliscomdiiti HXABRBO MAL Sslpens can be those found in

t\Prol %/sa ghartbdes_ such as those used in Hermophil us
DATITE T GRBTS YR REEens §ukgle fBS‘i‘dd‘@@SHmng‘{IS’ﬂc[E@rlmléﬁer@y
mole€i)d EdpablAdf elicatbis'a B &6 T de aﬁti,@éﬁ@?%&%iz%%&ﬂi& Pbre MG, antigens

’ added.tq an im’run%%eni C agent suc ti1gen,
elicy 3R 8REROAY TSRS SReRiRS Aerdhe wtizpiot enténsmersncivded rvithirethe scope of
response to the agent in the
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reci pi ent host upon exposure to the m xture. [0047]
The term "pepti de" are pol ypeptides that are of
sufficient length and conposition to effect a

bi ol ogi cal response, e.g., antibody production or
cytoki ne activity whether or not the peptide is a

“ e t six a
e R A e otk e R R ol R Sy et
butjigieehdaedsimyyio géreaiwlem qwowgdcdjmtb\m HﬁhﬁoMC f@lecule containing

nonnatur | occ
ant{%%‘ P I ca |aglnESs R |gcn 0 ;ﬁ’tne %srﬁ)’tF’élaedtIB order to be rendered
an’qgams ghmfe{ébm , lanifigens @11 ﬁhﬁm?ﬁnﬂﬂvmgggg]%d Antms lipids (e.g., sterols,
| i zatio me [ i geni
fu B0 GRCPARhoHPRSl Bl s er Rt has b e Fisgphilus infiuenza
vacsm:t lpeigliosipehi §BBoprote@E.ONbI nant proteins, crude
enuated or inactivat ed Vi ruses,

AP A et b Rty AR 51 ancpnogem sgentsuch

as dd@ipér, ﬂ@ﬁpeo?ﬁbal'l? B8R |o§{)<3€rﬂnggé§§n I o rnm@:@%ﬂo%%}g Ittgnaggt%t in the

ol t1de" according
rec% “5&5» FROZGSXPRFEEHO IeAMBIYES one or more anti genic
0PN ereitdh - bi iC ..
l’gofnpepttl i PE%%& Arr% yﬁ?ﬁﬂ@é ﬁgtezgg?f 1&% }]eagtﬂ%cggdylapomhon to
etfechp Riglogcalresponsre a6 e antibady m@u@o& or piteltihreactivitewbetbérioenot the

pephi@€l 4G Habten. aTﬂQ!Eaﬁl?rh 4 Széptldg‘ﬁe atd V\#?%ﬁ gxén)%ﬁr%g{d resuﬁms in length. The

modi fication quence,

term npeRgae further dprdidey modlified amingjagids (wlfmetmr i mmhlhtlyxallp ofon-
TN N

elyggsylgtiort aegﬁlatloailesdlzaqgemd insmykandd or enhances del i very

lLeotide t i
(8heg ™ TRl Sl 0 N BN Bl R R,
recerabipans prptspesh Froiepioten @ntractawtnmtatezdd)d lﬂat:tﬂﬁlﬁddlv)tuses cells, micro-
org%lkrﬁy Io?ﬁ'g%tﬁéﬁa nETge %pﬁt‘?@e@ ORR e‘a.nt{ Qa2 ngqﬁn's tége% polypeptide”

response means an 1A
accgrdinghantaps al has patier mﬂﬁd)lmpmdbewlgem@dhﬂﬁtb ofle &fmore antigenic

B AL AR AR 8RR 5 LA i

anﬂgﬁlm’ds an eming Bcid seppt@rfonn Amiast, “meﬂlhﬁhaéﬁhrbéb‘q@@i&é laSportion of

th t d th
the e o RO o & o nBer S BRE gl roperty e,
bindedpesificallyt thasapibbdysoradUalingeeggy. anul ati on of t hese
4 ncl udi put‘ t limted, to histamn
BN ol a2 e 17 i o faltacs
perihah |laad/gi @hm&spd’é’lﬁerytcﬁﬁ aﬂﬂﬁﬂl@lﬁﬁnoduﬂa%ry PO RIcl¥tide BRParticular site
are e ually propriate for

1, t
a ‘?‘cfg PG 05?‘{‘%%3“%% tfhé Vet TB3Y Qriveayinet edditiosally

sUnﬁi]ﬁtéhhﬁﬁnmﬁ;{erb@omderst ood and i ntended that the
gﬁ%lhods % the inventjon include those that are

BICapPPRE& Mbiee TReARs e BRmwie respoRsel senayally
chaf2@RASISY tBSeentfilibn SScobif Sl Bk/Gr ﬁagﬁegf,%ah @F'tﬁeﬁlgreﬁum

condi ti on, %005 1] As used hereln
effefisa As iswellitavien thsrariaFef hjedsite Ig‘rbremp@ms of mast celfisl and tbhsxaphﬂs
- G aI I ic re n
o) Lot ekt A S A SRR o
the gasteelyi andbasophiés cabsieg dpgranaktiom df bh% ceells fnodingsthva Act@imited, to
e r nethod known i
nis gt RIcdt0 LR PG b inlef i R W TE G B b osen

only a smal |
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subset of subjects exhibit an allergic (e.g., 1gE)

I Mrune response upon exposure to the nolecule. A

nunber of isolated allergens are known in the art.

These include, but are not Ilimted to, those provided

in Table 1 herein. [0052] The term "desensitization”

efers .to.the CESS of t e adm.nj stratj.on, of

ReF e faS eBSET Sup e EmgERs T ek ng osemmpectibe
metias dmmwmheauﬁwslt isiubiérytoodxATRE Sfed Ahat Md BEBER of the
._doses. d for desensniﬂzatl on are known in the art,
mv§8'é°n’f1 F ee@% ab arepegl 3@9‘%’&‘9‘9@? P(&"sm&rnﬂfg'l@|allerglc|rwponse as
weﬁ%w nﬁgl p%leﬁ%g%ﬂ&gm[&géglm Antigen-specific

i mrunot herapy” refers to any form of inmunotherapy
WHiSEhAs pseg Brivies ey eHerger] eane apandigemer antigenic portion of a

mﬁé&ﬂ@ﬁs{ﬂfjﬁpﬁﬁb{ehp wiRG Wik &rhll@fgxctljg% AL rﬁﬂ%%ﬁo%?%qg‘ £ Sub égt

context antlgen spe
Typicaliyige subjest is allergiede thej a&btgem agipdicaied é¢rsn$ta®a;thvdhe wheal and flare

test %?Weﬂxoh 0 mTtﬂg alt €AThol E@uﬁer 9584 {0 b%r T baFlgr 1 gvetnclJ onrly a small

particul ate conposition I nsol
subggtiofighbiedts mlt@nsrﬂlmdfe gl,agi) 11nhmne separise i exj)aﬁrﬂb the

moér e eg;na U?ﬁb%f gﬂ;@ﬁ % an a %}5?& ;lﬁlgpmm mea’% ?g\%s?@ﬁ“&sb‘% g Aot

hnamm,ﬂﬁ)seﬁro@,decﬂmdfabk thmem M crocarriers incl ude

r L ocar ri av
IfRRLTRY et RscnsitDhER 36 T £F RS o1 B ik G Bl easing
do&B0f amlletdes towhich iteer sebjerttasi den@etratel sp:hﬁﬁextyp HAatples 5f allergen
h |clesf rnmed f.rom bi o atible naturally
dogéég]ﬁ rd?flgrndeg 1zat10n are tﬂ? Cartpgi e, Fgwalﬁ%{ 9 8)
Otoizzpmgylné‘hrs NoazihtAmGghlmlav ocarriers f or med from agar ose

Q i nke e |ncI ded .or excl uded
? nf @“S“ga%fff e “g‘ﬁ“ gﬁﬁag?ofs PP &% oRB oF fTmuRothegamy vehich
m‘aﬂ‘hs kntigen entegpnadas be aftideaispaif di(fﬂilllﬂﬁob Bf thB @émAhe response In the
cro arrlgrs for..use in the |n nt i nvention

e O B b BRiAg ROt S dpptes. gt b LA easmsitization

thaady. d phase m crocarriers are formed from pol yners or

m{ﬁgg erjal s whjgh %’Ee non- er od| bl e and/ or
T iSRSt o Rt PRl e P e P BT hich s nsolable in
weAt€afd Whidh Sas Hdi£dbfaéss B B6 1801820 9[01@03&19 %Yéf%@ﬁlfy less than about

silica, ceramc pol yacryl am ‘de,
SOpRP o, PyefFrably fess iba:éﬁbcr%ﬁo umnarefeeqb}mgm 4b@uraiaé 5,20r 1.5 pm.
MieJcaied Redide « n%&ﬁ'ﬁb@’ Swhill QOGS L'sena%ﬂl ?%egsth about 1
mcrocarriers may be formed from pol ymers |ch iy

g} gferal b less than ahout Hf) yra) Moerpearrars m;clpd@mhyl(pgmqmmcm such as
palgfg'eg orﬁ@ﬁ 521 Ac%%gt?blg Hgtgr%.ﬂ z)ccurnng rpg ylmkc)erse syn(theug pdlymers or

Yy ortho es ers - "suc
sy@h@icdiopdljypérs,cetheugh, rdictcadiets dbrird fagigalsd oﬁdrbﬂédﬂxﬁ&f@arose

nhydrides), such as. pol (anhydrldes
LS B B SR el T P el L
biciegdidbleanaeridid lafod@eih thetdrs Mi&ﬁbcﬁiﬁ&@ fhr@uist ik thsRRGEFention may be
suc posones, iscons

oi |
bic Bl el deeE 50 NP A STeCail U P gh P mer ar formed
ﬁoﬁﬂpﬂlhﬁé@ 8r dthereidddrRed Which are nbhOSRRR! ah@/‘ogn&[lgegradable lunc%er

adj #‘ @it'v saponi n) w t hout antuI:; or droplets
maé‘?A’ agerys Fiepditipns.cuph gspolygiyesne.ge mmpéfrenr: ﬁiﬂmﬂ,l ceramic,
Bfﬁ&fbfﬁhﬂi’ésgoh&l&gﬁ%&&%ﬁ%pﬁude' &H{r& glgiz% Bt Qﬁ(f a?J[réalgneUC

typi cal | i ncorporate a bi odegr , n
maifrialfh iBigdegragablewokid Phesetopierogartiers imag be ﬂlrmgd ﬁqmaiomrs which are
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and vegetable oils. Mcrocarriers are typically

spherical in shape, but mcrocarriers which deviate

from speherical shape are al so acceptable (e.qg.,

el l'i psoidal, rod-shaped, etc.). Due to their

i nsol ubl e nature (with respect to water),

m carriers are filterable from water and water- )
deifadebly ¢ 5o aaatlesieasth ppBidyeofioped) sopireratunss thereo or erodible
(e.£npoiplonbieeptasiatehas 3, %BdietisRdtnBo 468, 10-tctrBx@5pirof 95)@ndecane

E@ﬁ arrier V\lg%gh I s _not gaglgra,ded or .eroded under .
(D o yaridesh yasbar aghveamnydrisissl of sdneic addhendst pgmmalian
phisioloEiedl @6itidne! MisroGekts Aay 8o BO N BREE AdARiForihid
. hot degraded (i. e._? | oses f’esg thg‘% %ofeq’?ts rn%édsgag?d)’sum
lipgsparcs.geeops | (prrnersEpyiatpe armrlpxes, wiichisa stabla corbplekesit holesterol,
ph%h@iﬂidﬂaﬂlpddj W ant MR Sa B Gk Wi ﬂ%ogP?ﬂ}gglﬁ 85%1?&%%%? [i&eited found in

.consi dered "bi odegradabl €" I e or
oildpsiies PewaiatEroll evoisiens. Paedeatadabie hinyié plrisogiaedarriers typically
inGRidditd | Hd8es ol nrier. | nsi.der ed
s 1 BB SHIEE B oY RERGRIGE i) B 80 R0 patene
and yggstabletosls.nigowrrieay e fpecalp bphvecal luestgpd) put mfctoesrriars Fhich

(P j t [ rpal hunan .seru 0057]
e o U ar e s Bt O AR B8 gty Due o
thedy ipsolubly nature éwittextsiscizte vafer), hdcroparidrs are didterabla tith Witert 446 water-

. Size may be a directly measured
ba%age g%ﬁ§0?£ul.?€§ as average or maxi mum di aneter, or
@055 Ehedtetne Frvinhiodegdpadablie”,ian diddaetein Scfay teamltréSrrir which is not
I Ltoratiqn. screeni assay. .Direct neasurenent of
ot B e el S e SRR i TR onon renersly, o
mjmiocam'erdmmn_,sidgled ﬁbxﬁiddpéﬂéﬂgim if 6 riot BGRAURY (10, 1&9@1&5& tB&h 5% of its
ectron m.crosco .. in._conparison Wt
e SR B PR RIGHT 5 T ok i B A (o gormal human serum,
i0SsloAmiiecarAar isTtoeideréd Fbioddppitble? IF itk Agrafabie@r ldlidbunder
nmtmtawgmry_?m,la act.uri 2 (p‘ﬁ[ oc&sﬁ;, m.crocarriers are, )
TR S eREaRan PYsig HPNEQPL - NETAE: § TICFRSAEIST 18 FepRidered
biclegraddbles f friiscddgg_aéd d'i.e.E] Fosé £ lehstayo b its'imﬂs@%la aﬁlﬁaragg Boisindd 188kth)
ne rement. . Size characteristics may al so be '
aﬁﬁe%%ﬂ“ﬁ’é‘&“@“ﬂ?@?n&dn P?’&H"_ﬂ“é‘&%& 18F%ng or obscuration
(eshNTEpf6Re” 6f 4 BichRbdrYis gdkball BRIGbsRin $ic? 6r IRYdLESize of the
m%etﬁerm &gd by filtratign screening assays. A _
PAICts JEH PY Bie manuiaguEeT Hiznmay be adertlymeasyred dimensops such as
av& 86 @ malkligund aiatrefet, 95 mBR S8 d&tHHAH byAhn 19 Rsay W s a filtfation
filter (i.e., afilter in which retained 1par icles are
SCISFRgASSAYy TseigneppurEment of i@pcarde sive axtypipdlyicenied onthye

mi&bsd@?&,)é@ﬁé?ﬁ[yﬂ?ﬁh&&i@os@éﬂf dtlsSann e%ﬂﬁgxgﬂiréosgo&g' %ﬂt@ﬁ’flﬁ

filter™ in which retained 15 partic
compgispy pith pyrtigles pi@own size ar by reéerense ki omiscematére Asimsinor variations
in 424 HR¢ diiRthémIhARLing\FSeeds! mi 7508
u_l tlhe m crocar rIiner parti é’% (gcgésérrné&éce aﬁ%&g‘g‘%ﬁ?eﬂ‘) beof a stated
sizg gmpsapremenis fhoptthe misfocatrisrssirait @biont §i 108 of Fimateditnedse@sient.
Siz@RAML I %R, | - yt .10 .m to about.10 rim
" n Size Spassg}t;ﬂ?di‘(;tlgfgr;ﬁ%3 a %[8&}53?718 ore” gﬁt}’méc SIS G @PSehFation
techpigues e hdiematdlybinicaochfien size magbe détbrntinsd. by OGN s&serafOaseays. A
i ScuSS] | ndi s, .keference a size or _size _
i B Y LS EF S TER o B P b 07oveR o “screen
typap ﬁl’c@)éi.e{mi ter a‘a *i)vhib}il tefsnadpartRRg ra@@'r?ﬁﬁé suBfGe fflf thé ﬂl@eé, Skl)lch as
ted siz si.ze range. This is reflected by
polGhbciie 2y B8y P crlon s, GPomoed i Toneh 5 16 pion rebined
and/or size range, and reference to a size or size
range without reference to "&bout" does not nean that
t he size




and/ or size range is exact. [0059] The term

"1 mmunonodul at ory pol ynucl eoti de/ m crocarrier conplex"
or "IMP/MC conplex" refers to a conplex of an

i mmunonodul at ory pol ynucl eoti de and a m crocarrier.
The conponents of the conpl ex may be coval ently or

- . t link b o
parfiO G0U B8 e A% e SRR S B i troprstt R SR ot s i
at lgagt dopdt Bigh oﬁ:he midrodaeienpirticing areqethited BY £€kdefSipRifilR) of the stated

._bandi n bonds .and/.or van der Wal s
Slz%?ﬁ}”li\é? “a%g t%‘g 7o iGrocayEErs Of a‘i’ﬁ}’éﬂ%ﬁﬁl&%uﬁ'aourf 1O Rmdesize pass

thrédg 529 98464, | b{gmfb%g (e.g.,
chggl est%de}%or) co&glmeeynﬁ&ya?? 1?:Jhk egl o the f‘?/%h%?%‘oao] An
[005%]i A4 abau¢ disqussien ipdicatesy refierenceso elsiza or sixe ramge fem‘dmesoca.tner

e R cf oA e TRRE o PR Bl B B R U RS

range r Fhissireficted by sproofithetminntabentvdebe ntfarriag Me&nd/[oeﬁiﬁa}ange
endi¥ferdibe B3 o AP ke wthouR e s o ops MR et enk the size
andé@mefelrmgahs exactdesi red results, including clinical
and, as su ve ampunt” depe
(0839 118 10 PRl otwe 1o ol Femp o Fore et MC
com;ﬂeﬁ”&xfersaé a catiplerd bSﬁ:ﬁﬂmﬁgor&o&ﬂHtﬁ@%dlyrﬂ&eéﬂa@hnd@ Qﬁ’&r@éa?ﬁer

' e to CcO- ad‘nmstered antig
The SYpORFRI- oL CRED By ik be SR rufmoatceva}msmmmtqoa@em
linkges A} begaediated Byamyon-obvaldit bbadineRtce! iRciaGHRE Eyﬁ%t d
ai ne

ati.on_as c redtothe | "mune response
mt%"giﬂn 1P (heafrog} ‘575 3@%@%@@&%@@@@% Wepls @ftragiions. In

the&ﬁﬂéld)lﬂhy&‘raphobﬁ m&geﬁ | thd 11kEEL s Fefeifliyia ARy d&ophobic mojety (e.g.,
621 e term "co-adm ni stration

| str 0
Choi eﬂ@%ﬁ?" P@Yﬂ'ﬁﬁﬂgg%‘ggﬂ% the admini stration of at
100603t An tivdividudll @rORttetTad %tl&{]&e&iflélumdl i r%féHb}S' £inBifhal, Tore
%"61;’6 o nmodul ate an i mmune resﬁmpl referably,
prefisalypHRan, MEPEAL fshide Pt g P hhimiiefHe dvanans, primates, farm animals
oatcbﬂnﬂiul§&6@hts(&ﬂdpéts at | east two different substances.

{0006311%"9 Stinmulation" of a response or paraneter
Ao o eHiertivei amonat” anel/uFficians amenmi Offmlbstancewbﬁselognt

sufRSERTE ERdct b&@ﬁmﬁl’@@u@d ressitd, fﬂéhﬁdg%m es‘aﬂs Such, an
response, such as Thl 16 response means an ‘i nCrease

“effeqtiverranquat sispends ungs tecostent iarvhieh # isdwinglapmlietli frthe patitent of
adxﬁlﬂﬁﬁaﬁﬁ g FeRthp&itica the H8RNREs é_ls\éo o3 4 gugcé&'l‘u{gpered antigen,
ad*(ciﬁh 5> e

ac i ne or cell type (s
an ¢fref téea@@oqnﬁo Mdmarpemedubtory pebnudgotidy tmkanngems ammhbunt
?f'e‘?r'e t i.nGl
Suffeiﬁ%g ﬁ% gb ﬁhsa ﬂa&ﬂ'ﬁ]’la@?ﬁe ?sgctolm ! téi'gl i.mgm@ regops@ob?ﬂned when
the gpfigenas ad@nmatmd@tonc nén effisctide a:pmmi wad beomdmaisterydl Hkone@s more
a %@ IL6and/or TNF-a, fromthe stinmulated B cell.
dnﬁ% %‘j’% "I gE associ ated disorder” is a physiol ogical
066 I'IﬂJIe((jbmm\Mnb{ahnnmstnah(af ac heedihzeth refais toﬂl&fddgnirbéﬂraﬁon of at least
vat.e e not be

p‘éﬁ%ﬂf’%tts Pﬁtgﬂ“'eﬁ é‘é‘e%%@ésmfaﬁlﬁ&ﬂbﬁy to giogulate an PR AESPORER:

Preferably) @b-aliinifist@tod @fersth kidiu@tincbng a@hin@b8hdn of8Aedst R different

sub];tgnoc%s allergies, allergy-rel ated

[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 Th1
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di sorders (described below), asthma, rhinitis, atopic
dermatitis, conjunctivitis, urticaria, shock,

Hynenoptera sting allergies, and drug allergies, and
parasite infections. The termalso includes related
mani festati ons of these disorders. CGenerally, IgE in

nt| specific, [0065]
reﬁ)gﬁglgel%%g%%gc?e 8i seorf3 %8?53 W@ﬁﬁ@hﬁféﬁe?ﬂ%@m%@m@ﬁ ng
enhangemer of efebpmbs Sifnilary, ¢ &hﬁmg&ﬁf %ﬁ)a@%(t)]tgﬁe blggult%;gy{g{ﬁh as CTLs)

ut are n

onse. Such effects can incl ude
B RS ssc B oot ot P R SO e ek ellAneso Hy pelb sbmilation
m@“m&mpﬁneﬂhﬁ&ﬂ Bycell rRt@eH S, HRALARIB Q4f 1RG0 'a.&por increased
h stam ne released into the circul ati on causes

P 9 gYokines suchers IL-§ end/pc TRl Ewe fropethesiilhied B coll.  t he
qm"ﬂ hﬁ"‘lcgsachfa&'drﬁs%%qus %&ggcgﬂ %g%ﬂ;t?f ng@dg?;g{r%?glzed in

the circul ation yaxscan
paf}i hyelevated é&ﬁsb&ﬁ:lat\’émcheﬁamtmymopba pesistent ngiss&Med disorders

Al agsur |Local | th t
in : lgigcl%llﬁ gﬁ%gyhmﬂ&gtot %Hegéfhnec et r?agg ¥({0fi\§@?}'§13§; ,a]lggg—aeﬁated
dls{og?d}lesmi@dtbslow ‘agthma| rhmhmsﬁ aiopic,deABatifis Qﬂnﬁﬁ&ﬁhﬁhg urticaria, shock,
a as VI rus
BT OB L B A M Bt
mql\lggatqlqtngn&feﬁapms iof thsw@,lsordef‘sl l@éﬁéﬁllyﬁ%ﬁ i §iRH disorders is anti gen-

sp c?g:unodefl ci ency syndrome (AIDS), and herpes zoster.
% 67] As used herein, and as well-understood in the

H1065] Az V@mgya‘ﬂlatedldmoﬁi&r”aﬁ@hﬁﬂﬂﬂoﬂcd@f resuM Aérdth B effects of an
m@%g%ﬁ c%cal or desired r SS # i ncl udi ng clinical
S0 BB BUPH SIS Such pécts qapappivdsnbut seamst limited to,
hypntergies landeshoclk | Ahdphllakie St inlefarhpie by Q@aue%l-re?a?e%od?ns%%der during which

vigtion or anelioration o
hlSt"“me rel%??ﬁggﬁ%{h ﬁ‘ﬁﬁ‘f@rﬁ%ﬁ% vaspdijation as well aslingrezseépermeability of

thestlmharllds el régultent maniadd 10mr§1&ﬂwﬁ9,msﬁé&ﬁu@g%ﬁ %&ﬁgﬁﬁm can

revpntl ad of disease, delay or
°°°3" aﬂ%vg@rr@ &1sgriated Rbyorsoaen aaedRvepli et body aid it can
ocduh h)callys%tﬁ&lei‘rbﬁhsm HARREd 1o bSOt W&lﬁwgﬁ orp@ tial or
[0%@ '%Hﬁ«é her .det ect abl e or undetecta
LiseRses, dpaed hercin aefgisiig a disease whichss a virus as its

emdosm agentl Hx@m@les BEVied dfbds¥d iH&hdd
"Pal liating" %epgtl?&sse%sgﬁg;ﬁg g:g finepzp, acquired

| nt 0068]
]m% Oﬁg HFRY S r%%‘%q?ﬁ -AAdhspeszaetesi rabl e cl i ni cal

[ﬁﬂm]ffﬁﬁiséd he?Bi8, Bl adwll 2R4HE 0! &8 tate are
| essened and/ or time course 0oq{ltﬂ%e pt?%gﬁ%ni’sﬁs al?P§°a°hf°f

greiFial enfigpirrdaslts arcludingeiinind! tegulisoFot mﬁpdsbs"tq tiiihe
mvédtﬁ)Q I 6d86ficidFoP&G1rad J:liﬁlda[]reglng u?z%uc%l b rﬁﬁ%"e% ttg fo e\suatlzlosn or

1. understood by those s
a:n?]%gpqu,oap o EProBEIRtony dhminisiderd: af extentof diséuee, istBlina (i.e., not

x t rt her al l'i.ation
O Nal O aEBS rhnlhe BT Fhenet R b ol obosaro
Progrgssion, gngliogdtion or pzdhémosj ofi ﬂm Idlsad;msfateS ?llfcﬁ*etnib@wﬂ {wiether partial or
tot&)e&h&ﬁer AbredRFES: un-ﬁgt%établ '%E%@Ft t’msggn ﬂéocllngqglfﬁr;ﬂgw agvival as

[1ate a response or
Commreérﬁfee@pctﬂbmmlnfmutsetcmaing%&mebﬁ)069] An "anti body

. o»amunt of. antlbody which is "elicited"
pSdeE i SHRHY o vy s b P aviosmdisgebie clinical
marn@ﬁt@ﬂl(ms bba diherdarm dliisek sfitetrd/RkeAH AnBRY Yime %&fﬁ%
or

t aft dm ni stration of inmunonodu
pr O% ﬁtSl)%l e Ofirgi O&z ngﬁ)ane as compared to not treating the disorder. ES’pCClaﬂy in the
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antigen. [0070] A "Thl-associated anti body" is an

anti body whose production and/or increase is

associated with a Thl inmune response. For exanpl e,

Ig&a is a Thl -associated anti body in nouse. For

pur poses of this invention, nmeasurenent of a Thi

- HEAS YL € of one or
e R T AT AR I ARE e TERAEHE B os R S upon
modviion o£ilre mimutie raspbhie agamstsnacilegeal(s)a Futthérophlliation|ddes not

ent ai | asur enent. of _I and/or 1g9G3. [0071]. A .
nec e boclER AR Ptioh o bk fosh o Hon B o gptinlason of a
seripy afduess. Diuspatdosunt m‘fﬁﬁaﬁe? bzﬁliatél?j SQpoIRE Gﬂ%ig\ér&eﬁ nihy ba2 ;
i.nmune.response. Far. exa e, | is a Th2-associ ate
ad“ﬁﬁfﬁeﬁgb‘yoqeﬁr%eﬁl@mﬁmmﬁ rposeg of this invention,
[0069$ UneaRibodpfited’, Sh2maBOs aatiglya Riti dHod YeleRBd" ) an
. _nmeasurenent of one or pore such anti bodies. For .
mopngmgtiwatory pohmnelfotidtend artigaR Ffers o the qount 953 gvppintigody
medfiell OIS PR dihisHRRS WF SR Blontdul 67 paI A Mot ST
[0072] To "suppress" or "inhibit" a function or
antigen-j vity, such as cytokine production, antibody

PO UCHTHO DssoBiatel Bty PR ah Bh@RRIS whbse froddcBEN &Ry driifrease is

function or activity when conpared to otherw se sane
asSQUARS WiftomEh leimaese respenss. Eefrrremblonsbia frer Hletsepciaidd antibody in
mothd! B6:StposQlof alid ﬁf\/@@cfoh}/ﬁgééurcﬁént df g!ﬁﬂa@%&a&d%ﬂ%&i lsan be
condi tion. For exanple, a conposition conprising an
megspremeeiral du ertreery sybl aptibedieso Fotiexample, ariungpe medsiwstment of a Thi-
J s Al g@eag {.St am ne
ass‘?éélz%e%%gﬁa cctyc])l_rﬁrpar é t ol,ﬁ&ﬁ%?ggf arrpléﬁe, ' Has:'t' am ne rel ease
0T de thByassentated @ntiteddot &. an Agtibaaip gthoss preshectiph end/ar increase is
y dat | . isi an | l. : . )
ess RN LB SR SR SETMBRTRH 120 S ascosiyed pgipgay o
moypseo dorpurppsesrod this syentionemeasaredientrof la 82} assoofated ahiitacis yarpis
I > t _and/.or |evels of
me GRG0 oblor i e BB 1L Pllotibian iy of o T
assgmas¢deinhbodysonld pnil eneasurbra¢nt b Igtramdlot igG4ound in t he

of  di e:free mmal s, .particul ar]y. .

AP Bl SpBLa® R i o ATRIRE Pecs PR, b Yeioking prosutiorn
antibsds@rodurtion lobhisiaming 10187s¢] is Asretieedhdfanetion, or tabtévitly @heh compared

‘conprising”.,and its . cognat are used inp.their .
to qufiRVRE 1l BnafiBNs b FORAIBA RN RetiREte 5 kel o lpormatvety, s
conipand|tolehatiget camitlidnt Fof elatpip o bethpgitoagompesng 48
. Conmpositions.of the.invention.[0075] The .invention
iAo ALt e P T - o CRIBE lgas recuces
histamétis|relbdse gs conipatedeo, fes¢xampR shibtamind délvise UmluSed by antigen alone. As

ositions of .the invention conprise an . )

w%%ﬁ&?&@d_ olt PP RASY OB SPTRUR RS BY i aimgelaiept pojynucleotide and antigen
whieR Bilppreades @ﬁﬁt@ﬁyéﬂﬁu&{onq&fu@es e PN iR 109 Eﬂ’tﬁ)ody as compared to,

pol ynucl eotides) or in conjunction wth another

for PYARIRS FHERIIZBY/BF IV ey erantibodyirepruged by gtigen dlene. an anti gen
[god‘ﬁﬁ A +deh ﬁ’@de?lw)ist ﬁﬁ@{e‘ﬁ{ th@s AGHHal) BRAk iP@E YYBRS disease-free

ositions o e invention may conprise an
m sl arly disegsefesieypaviase dihe arostnTeVAbgna FeTeID @EALHR i sexum
alb@RmePt abl e exci pi ent. Pharmaceutically acceptable
excl pients, including buffers, are well
[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.

18



known in the art. Rem ngton: The Science and Practice
of Pharmacy, 20th edition, Mack Publishing (2000).
[0076] Upon adm ni stration, conmpositions conprising an
anti-gen, an i mmunonodul atory pol ynucl eotide of the

i nvention, and optionally an adjuvant can lead to a
potentiation of a inmmune response to the antigen and
thus, can result in an enhanced i mmune response

Conpogifisi3ChfitRe dbadiowhi ch results froma conposition
conprising the I MP and antigen alone. Adjuvants are

momﬂhmvmompﬁovﬂeﬁmnmﬁoﬂl@maﬁﬁ pcﬁfxﬁd@&idek tmﬂs?ﬁorﬁx%r%ulaﬁng

. oil-in-water.em ons water-in ol l emrul srons
Bl FeP R S Rl GBSO 96 heisyeofiam omprssan
lmmnﬁdmxmnmorb kéblyﬂ@ileohhé MbieRer § e@mmé%ito?‘ﬁﬁ‘o“& mdkar h,

ygl ycosi des. Clher

Hm@ ‘%E u%hazene and pol yl acti de/po

Y poRtHOtdss o in senjuersion iwith asotberimmunbmbdwatory agent,
such@s RELEYenT ik xtures (S
unurgggﬁﬂ%eptlggm g%%@#?n é’“ﬁlvatlveéidl%ﬂ(mal ggg?érﬁ%ﬁ?gmﬁm“°f
the apyentigpmpy COIRRIISA p@mw@moﬁnhtmhpdymmfeyhdd dnfl Ipﬂalﬂxaceutlcally
acdepaBlt kfcigiehtd Pgﬁ'ﬁfaye%hba‘ﬂ?sﬁccep%g eoer)](hﬁxeg glgéﬂﬁ{ng 8ui¥ers are well

surfactants Il

knqyg ip dhroash h%f-’l’é’i’@o’a AHle Scierico atd YegticasfPharmacy, 20th edition, Mack
PﬂMﬂﬂM@@ﬁbbﬁU|atlng conpl exes (1 SCOVs) such as those

descri bed by Takahashi et al. (1990) Nature

BA76] i mgrgunistetion cbmpesjtidnk powdpiiszes aadjdiy @ nfm@idthodulatory

er er | use and for
PR 5RRL BSO8R SR ithors
imgERIeTmentedo dfe 2t gmdd m;s a:d% Ba;gn]mnl %Pkbghﬁfcmamﬂe%@ﬂﬁge
use of the invention
corh éab"&g hﬁ% n%.}cﬁg dv,ufgs i;rchm &f osﬁf)él_rcgﬁlipggn$ B IMgrapgi aufigsp alone.
Adjunmtq:m kuoven inFie areatﬂm&iheie bl apeckebit hinfil@d {000if th-WMEr emuilsions,
e invention al so rise
waS RN IA0R, Sl i oo eshan ficrp oot Sicluding but no
hm:pgi mepulmbrm, sthnhmol}npﬂ@bhdiémkgﬁld poUeLHASp I R Sther
mnéﬂﬁ gr al | i.n for Ie shmani asi s patients,
R 97 by PR SHIER oa N TS AN EQID! (R, amplone
xmmek/ ((SIAFeI)hﬁllhuinbepﬁ@é shpoRRI deHvADeS nPﬁBBa%&hﬁm &l wall

sensitjzation reagents or ato

pre?aé‘i‘qoé‘? d%n"ﬁ PSPRRYIdpid14, mynetig poidderivativesi mmmble¢l<rn0polyxner
surfactani il A!,ﬁfhol@f-a tbX1£ Bl SAMSHH b&ppﬂ@ﬁ'habaféla}‘i&i ﬁeAJXﬁ’@esa&% may

furtheﬁ co e one or nore additi o
E’Q exes (RFePVIS) sprh es thoserdesogbert bymalaahashmtm (1990)

Natﬂﬁe@@f@e%SW QeBYS ﬁlﬁmm;ib Lu\)aﬁts g.l?({ (&tMe%g dcgc edtherem For

i mune s sten) i ncl ud |ng t not
Vel IS énd ferpiaduntion obantibedies ib adineds, mixgamd ctempeﬁents of Freund's

adjuvR@(BHE By ?kﬁ%h&ﬁ&&hﬁém § OGhdqE.d hose used in the
cancer_con g., anti- *UNor anti bodi es), such as
(9073 EMBealihe B’éf@m@e @y be combmed with athat théryipies for particular
diPRHoHE Ud LN cordan h .t he present
. Kk n\(/)ent i 5%Q£ﬂ Iﬂgshll %%2}]&% utat ory P88 W&éﬁbgdle\reagon may also
compgp antirmalatial dargs Suctuaeolpaioqlnﬂdé T Ingal H12 PUIRHES lelshi@nicidal drugs

I ases i.n |l ength containing
soctf AR ot B BRG dore s Rt Pt mertoaten s

such| agama@nﬂenﬁ'a@(ﬁut emdmd eﬂhaﬁbﬂtﬁiﬁor ﬁl@&‘d@lﬁﬁ@p&%‘éﬂt@ ror Qﬁé}g ed N€

| eotide (i.e., 5

desegsﬁ%}ialﬁ% (reesaoer?% plc allergy) patients.
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pal i ndrom ¢ sequence and the 5' -TCG are separated by
O, 1 or 2 bases in the IMP. I n sonme instances the

pal i ndrom ¢ sequence includes all or part of the
5'-TCG [0080] I MPs have been described in the art and
their activity may be readily identified using

i LAl 2 Qus as t t he
e Ul Lol AR e OLIBY RS FRERe B iy
furlherrgoprisoene dikacseddditmoali lmatunoﬂn,eraBeu:telaneqmr @k, iresghi Which acts

wagé 3%5‘5’2% 59% g@f‘(gflig%ve(fﬁorg p@yﬁé@%@a@{; g,:{\)lg)t not limited

to, Gytdkineg ﬁdjum an‘dan?mdte@ Eia:ﬂ;bles ((ﬂtﬂc?%ﬁ:)l?c ﬁ?lbbdi?_sglg&;l@é those used
O et a
m"é’ (gaélf °r|§(57f3§§ a)'met‘ @Fﬂoﬁﬁr&i aieg)als“ @1 81989 de&ﬁiﬂ?ed Yelowancer

Res. 77:808-816; Cowdery et al. (1996) J. I|munol.
156: 4570 4575 Rorran et al. (1997); Lipford et al.

J&ri7g Mg HviBciastiies WD 00/ 61151. Accordingly,
these and ot her rret hods can be used to identify, test
R dn accordanpe with trrpresend thvkstiany; the hﬂhﬂﬁnorfl@ﬁ&ldry m%mdmsude

olj
congzﬁ'érlﬂrag?e 3 e?g&:}&nﬂﬁ& Qeé;a%nce 1ee{ Wgﬁn%gms)aggiless[t g&eé m 1ength
confrarling ot least enegi(éﬂmndbxityde gTRAIMP alsb aont20s 4 d@61on TAASBucleotide

e B R ok 1R RS S o
pallﬁldlrgmmd: aguehes and thed’ -megermsepﬁaged w@ abd zf Mésgﬂgie%ﬁ’ &hSome
ndepen sel ect e or. exa Lf x y may
e 813 &) 6@?1 ﬁ%’%ﬁ Sﬁq‘?BTeéB‘ihé‘g PEQBP e ofT¢He val ues of
[ﬂO!((b MV hawet Heeti detidtaihe artRat &t Rfivity Iﬂayaoeerz{d‘fT'yl k@htified using

| mbodi ment | MP
= R G Ao P St e BRGES TP GRgh 1 i

secxbnmt abtit®dgtprddaetsdn, N ellCartfliafois, |B?&:‘ll|;9ﬁﬁeraﬂml,eﬁ“%eltl Bl%h%tmn

di nu arated from each othér
SeeSe.f 3w<§,8@?9%%b§[§é%8/?6§ﬁé W 9/ iz Kricesbaly@ieD Narare 374:546.
549pummbmomead al0(19%2a); Balla®ét a8 (DK firndi ck B \Aﬂ597)e§£go a1 ! (1606).
ere

Pls'%ﬁ%y@?b%%de ?tm%e(@g &ﬂal{c@g’:%’z E@ng &Qge%llﬁf Coniarnet & (199

J. Iemdindlf 13605708579 Mofih 6t 8 Cgﬂ%ﬁ%a g%ctl Iéldaé 19975 c?g 495 and

stg %ﬂe‘me enbodi nent s,
Yerdad eAs@rihB;erntasﬁee%wherfrwtho«bwen b useto ldcntifya ast adier
con%dhﬁuﬁdmwmst he pal i ndrom ¢ sequence of (a).
enbodi nents, the CG di nucl eoti des of the
lB%ﬁlﬂ HB‘P DY can beyefcany kngtherastgs Aant 19 basas onbaeapmsopm@rau)bgmter
thanl15 Bhs& orbhafBR@s mdrBpR iy MeRteCthad HAfbds Ve Bhd0 \%irs in length.

whet her described in this Pparagraph or ©Irse
1P9f2] dysis Fleaslyi C@nveypchberga,l it mlmémtooc‘sélqumth eeshans toafomsiae

des& P [ d Cs
“Sone ﬁgen% oglnlrfat% tr%tajs1 %%aﬁe pal | % rLﬁHécnﬁg éelﬁcé%c %r(]’ﬁ gEpl, éfg‘e 0-2,y
mascsipéeierdently sfleatadaegasticss hﬁﬂne onkzes b xr(dr Alytian seldtable parameter
ma[f&?j%% In some enbodi ments, an | MP conprises a) a

al'1 ndrom c sequence at | east 8 bases in | engt h whi ch

[@Qﬁﬂi &i spaneagmbodmsntst moIMKi:dim;mxeé s)aatpadﬁ@ommeq&ném 14252 8 bases
in leglg&%%oéongaénsbag[egg ﬁg{(ﬁ% ge 1r o gerg mlg‘e(}]hg]r@ucleon%es e:ll-re
sepapaied fromreech (ﬁheriby 0, 2.2, @r4 o’i ab@s@s aﬁdtgm(w@)v@equ%ﬂét sitloh& 0, 1,

n i de, or 2, wher
2, og %)}%/sﬁ SO %&e end V\Ptﬁe polynucleotlde where y is 1 or 2 and where the 3° end of
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sequence includes all or part of the (TCQy sequence,
and where a CG di nucl eotide of the (TCGyYy sequence of
(b) may count for one of the CG dinucl eotides of the
pal i ndromi ¢ sequence of (a). Preferably, in sone
enbodi ments, the CG di nucl eotides of the pali ndrom c

nce are se m other. by 1, 3 or
S Bt SRRy 3 i Pt i encs ) v 2
bamyhmomp embadineseHEn dintkotideaf ﬂf Tl" E%sel %mﬁg)f (b) r)nay count for

0“%%‘}}'%?%%@%@}%%% mWCﬁH i gpagency of(a).- Imsome -

embaddinnts, thedCG amuﬁl%o@de@ of the p8lirdr&nic Sefence ar@glegarét mﬁ])m%:%bh other
rein XI and X' are self-conplinmentary erel

byllhi 0B+ bapesyfln pqpre IMRsfiep ipyensier réisther fescibed i thiemarderapinor
elstWRerin tﬁ@ﬂ)pﬁéatﬁ)ﬂ ahPPANENELEQGhdRe b {)aebalsg/goz{xﬁcr ftfaﬁ o{ Jess than

conprises a pal i ndrom c _sequence 8 bases
tweythards &'s ‘Wﬁ&r &i g spme ephpdimgriarthepaindwenc ssquenp hassﬂmat

In an I MP
coﬂnﬁc%%on%@gregtt:rﬂmgl?one(tﬁéase %’? 2) (??;?;?ﬁg;:;a; sequence is

{W§4151n sxhe gﬂqumeenw,rastn\/l@xb@mes @G Pindsoeju emmce bleast 8 bases
gth mgg#tﬁﬁygﬁﬁas{ tj&% éé_ gﬁgu%t}d%s wsherae A Elgi <i5nuc!|_eoBﬁles gre

Separ at e romt Sé uenc
sepgeatesisirom each pther by -0 énb,dd #ioefibsses, tahé bpa("mm); &dtjuence positioned 0, 1,

t. of
2, %ﬁgﬁﬁrﬂ tﬁ% E“Ql%sof %e og}z%ma%t{deowmgﬁ 1sp]_6r Wen?eghe@apﬁcgprmc
seqiyenne iﬂeluqegﬂB@]pattm)f ﬁmr(ﬁ“Cé‘ngtmqhdﬁeejhﬁd whéie al0PdieadIEvtnS 65he

A 8 P b DS R oty
seqiencE OGP CPElSTOGE)\ AR TfaboliBiztts| fBe NG @ff)cleotides of the palindromic
S@Wﬁ%’%ﬂfﬁi@é%&eﬁﬁ%é%% tReres))

b bdintedtsQud MQ@@S& ns'é a szm

fon%%% 5" %@ré&&%& P%E@ %52 S@Eggglgl)? arl\el(gucleomdes

with' x-ao@mﬁ&@ﬁe@m}ﬁ%acgo (nSEQ =+ 0) P21 2 7 = 1-20, wherein X, and
CGAC SEQ I D NO 121
CERCEIC d wheren the % S’E@f N2 sequence is 0-3 bases from

%E%%%@N%%%ﬁ% Fomic sequenice § bases

5' TCGATA \
in Igngth O SRRt Pf‘fns C%dmmlﬁavwewmg@sea atsleant e tsf

XMOEX f (@GR séuerdes. In an IMP with w = -1, the 3’ base of the 8" CGES]\RP} sequence is

e TR N TN

squence 1§?Separ§gdoﬁ&nmﬂ£e paﬁn&ﬁm?o seBTenfe B 0,4 0r® tasd: motRlr 2
erein
embodlments the palindromic sequence includes all or part of the (TCG(Ny)), 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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and X1', X2 and X2', and X3 and X3' are

sel f-conplinentary and wherein the 5 T of the
(TCE Ng))y sequence is 0-3 bases fromthe 5 end of
t he pol ynucl eotide. The I MP further conprises a
pal i ndrom ¢ sequence 8 bases in length or greater

T e 1
(S O A A A S S ?E%ﬁf&%ﬁe 3 an S

se irs

(Xi qg AC@T&G% Eé%lg)lq)bl?gngD NO 224) sequence. In
an wec@emc:vpcmc?m@b@mrmtmp%& ﬁ@, e, second to

last) and the ultimate (i.e bases of the
( TCQGTG@A@GW@AQGWGQ}&S%E%M 3(
respectively, of the first ( X3CGX3" X2 Xl (CG) p)

( SE-ACGROGAPHTCXRIOETCSACAT @B mﬁzmtzb -3, the
antepenultimate (i.e., third to last), epenultirrate
(i.&- TC@’E(E@AGGG‘@GA&ETCGAGGM'(SEQIIDINKBHQI)(l , last)

3" bases of the (TCE Nqg))y sequence are the 5 X1, X2,
and> XB;GTeeEECHITGCOGAAGE (SEQSID NO:122);

(Xi X2X306X3' X2' X1' (CQ) p) (SEQ I D NO 224) sequence. In
son® - ErBHePee et GAHEGCCECGONSEQIDNGURALe i s

separated fromthe palindrom c sequence by 0, 1 or 2
basgéTC@ Tégﬁgp—ﬁ&é&@ﬁs@%ﬁ‘t?@%ﬁﬂ?ﬁdr onmi ¢ sequence

' es all art the (TCE Ng))y sequence. In

L850 15 5 i, e BB b chemprisen Sehenon e sl
x@GGTEE))/Nw@KIXIX3¢GK3XE"K1 gﬂ%ﬂ 208N L L) vﬁe&m ﬁ%:e nucleosides

, are either A’or

eas tV\D of
wi @]’ Vi ?o?fe ‘éﬁ*@odr f‘)ﬁe]n?fs2 PT AT L= Bohpird, gedsz th&0, wherein X;
and X|’] BWnAXK,S aﬂwxp &REX{ Aad deﬂ%ﬁghﬁemé%%% %a%m (o 'I‘G%f)the

| d CGAAACGT SEQ
(BB e AT oM Er 3 By perBEjeotde. The M fher

c SO I\ EDEIEs {nF 5}
orﬁpns_r% e TCGACAGTS (ot té{%@%erem the palindromic

seqBe00f GPTERAEF ORI POBAGAGTX( B3] Bf Neal 73 ome
@§2XI@@WOQ§ER&&HEP %ga%gIMP with w = -1, the 3’ base
of the (wme@q@@r@w @@&“@sn@lm;@@ogfxo[mgm)p)l(mq ID
NERIB QbR ﬁ%tlﬁ@ with WM Ry pgxﬁmﬁétg‘ .62 sefoly )5S Dl the

t he formul a;

ultirgaterin( /) 3 ;bmxmz KESG OGRS seq@ence’ ai?élthé ae;pana Xzsﬁ@ebﬁ)/ely of
thelﬂgst (ﬁ%k;d@ﬁ! ﬁ' K, J&‘[é (Sﬁpfﬂ ﬁgﬁiﬂig uence Wltﬁ_/lw = -3, the

antg)enalﬁ@a@ (1;e _’Ehlm)to laah)a thegienultithata (ld: X&éond }(Qlaam ahd)@ﬂe ultu?éBte (i.e.,

Iasﬁgg?ag%nof P%Q?gé@%ﬁg ciﬁ%nc aLE S%q%( 2%&359 lrcle%glqﬁ: A gf the first

X Ba¥ 30X BrIXI HeGp) (smomomonhe) sepinyd) U se@t efBoditbiits, i
(TCF ohg sregl.?eg 0P Isle{eafc’altead Vﬁo& g nd %gﬁgggﬁ%{;&ﬁ%é& d Eggé ggp@% nIn other
embminpents €8 phh&lrémfcséqdem&@&éé B dpXBo e MICO(N,)), sequence. In
some embodiments, when p=1, X;, X,, and X5 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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(SEQ I D NG 225) of the at |east one

( XIX2X3X4CGX4' X3' X2' XI' (CG p) (SEQ I D NO 226)

sequence. In an IMP with w= -1, the 3 base of the

(TCENg))y sequence is the 5° Xi of the first

(Xi X2X3X4CGX4' X3' X2' XI' (CG p) (SEQ I D NO 226)

%gg]eﬂce. Inan IMP with w= -2 the penultinmate

?q o8l In sgme gmpodigents, thg IMP, gompréses the ifoHomang seqeenced (aslindromic
sequend2a&Rferiedt he (TCQ(Ng))y sequence are the 5 Xl and

X2, respectively, of the first

(Xi §72 ' ACAGTSEQ IBEDIO);NO: 226)

seq ,e{]ce._ln an IMP with w= -3, the antepenultinmate

(i . 2 TCORCEACACHILFGCACAGT 6D TP MX:e3)(i . e., second
to %@M@e i.e., last) 3' bases of the
(T& (SEQ BINOMZS); and X3,

. , : )
(s S An el srageaipnano 226)

| t

zggﬁgﬁg&(ﬁﬂ% %@@Qpﬁﬁiﬂf}g i glq)s)eéuence by
0, 4. | t th
ol i o RSB EA T SSRIR0 e L o1 (e

( T@(T@GT&G@@@WCGRCA%QE&WQ@EéS’ when p=1,

at least three o . ei ther A or

T. $’nr<s@moen’qqdiamnmmme(§5@ N@zpeast two of XI.
X2, X3, and X4 are either A or T. 2%'1[3 090] In sone

9082 dh s@né embddireritdyn mdg&ﬁiﬁ;pﬁgﬁa Jeghdn¥bfi8e REMYRNGES
unaerii ne .
I, P N I
nu&%mﬁ%@ﬂ%@@ﬁ-fm%;q\;z,(ﬁ, 1d22 §§g 1,q=0,10r2, and z=1-20,
whsmh%%@ CCTOGAGATGAT ( SEQ 1 D NO 66) ; _
gren EAGRS ArEAT ' (20E S 1apd N} argsejf-complimentary and
h&einATCCATETHRGACH 5 e 59, en
" 5 T%ﬁcﬁ@%@%%( %EQ bt %‘%@%B 19989 1n
Polymeleotd, e MR tfarthes pommsera palinsrqmric sequancsd § beses én lefigth or
htblew}ﬁ@éiﬂtﬂe@ahﬁ.r' i m [ {eld Mp\ﬁ LX > ’
gr;QD I\ﬁ) 162) wher eiixﬁé?\l ar e nuc:llél&;é\g)%gf1 gesf \/{Akf%sgbg;))&aé?g%‘ )
(SEQID 0:235)0f the atégastlc?ngl(XQ’(szXa-_C@Xo’&’Kz’X]’(ecf)p) (SEQID R0:226)
s N 1 B B 158 gy o
firsg %Xﬁ%ﬁ& & 1ot d(G@0SEQUERSNE: 226 )onyuchee. Sh an @Vl wifh w = -2,
the il WC \ | il LS 85
e bBeuRRAtY 014G k&ohd H8ast) A the\Rrifl: d.‘?‘?, é-ﬁsgt e aftggpégemq))y

pal i ndroni ¢ sequence 8 bases 1n
SeqyFReT & e ged Kndepnstivelyetba et CORPKIGESIL I X KSICG),)

BOXD 10555 ¢ t aast fececifee
(5 sequence, Sleﬁueg%e'llﬁ/%n\;ﬁ\ﬁ(/[tp t#n\%a‘z -'%ntg% e B§‘§t§<(b?" t&)ﬁ%to last),
the penabtigsg fip., se;r‘,gnfi@d@@) ang ﬂleétiﬁhte)(GJc.,dﬁsé)tiﬂ ®adek bﬁﬂhﬁ (PG,
HeGOhP) xS nce. |.n .some embodi nents, the
( quﬂgé) y s ’gng&ég“lmss'p%cgﬁ%}?’a? 1,?‘l;l%om the pal i ndromc
(X1 Ze¥pdefCE. By 20 X 1(08Y),) IS PQIPNO L6 fRAce, GAbGHE 8RBYdBments, the

Lindromc s ence includes all or part of the
b S e 1P G o amB semmsmia b1 Rt paes. I ot
embodimpnissths palierdnib bajkig is@eiée BT 65pkiFthd\TCONG), sequence. In

seguences LH1del‘_5I n dg: o .
some embodunents, when p=1, at least three of X, X, X;, and Xy are either A or T, In some

embodiments, when p=0, at least two of X1, X3, X3, and Xy are either A or T.

23



5' - TCGTCGTCGCGACGAGATGAT (SEQ I D NG, 50);

5' - TCGTCGACGCGTCGAGATGAT (SEQ | D NG 142);

5' - TCGTCGGCGCGCCGAGATGAT (SEQ I D NGO 143). [0092] In
sone enbodinents, an | MP may conprise a sequence of
the formula: 5" - Nx(TCGE Ng))yNW CGX1X1' CE CQ p) Z ( SEQ

161 erel e nuclegsides with x = 0-3,
(0B S sofy? i 5t o Corgiios g 10 ovgassepensefpalindroric
sequens Ainderlinedf), wherein X1 and X1' are
sel_f i ment ar wherein the 5° T of the
(Téé{%& ,r@jégr {CACATHEERQI Netdhhe 5°  end of
C eo IMP_ further conprises a
pa i ,.E‘..(b(éé 3@%”%@5&@899% or greater

m%ﬁ%%ﬁ?ﬁﬂ%@%ﬁ%ﬁ@ﬂ%%ﬁ?&@%”
(R R T R MR 2 1 ast)
3 o) ﬁd@ A CG d

e SreSHIGIRE .rstwfé%ﬁﬁf&%é% sequence.

|n53’DG”GT@G*I@@JA!m1&@GAmQ“C(Ar xﬂg)ﬁ)@o ggguence i s
C

separated fromthe palindrom equence’ by 0, 1 or 2

[(®a%EB. sofnd e@bb&ﬁlent@ @m%t ( ‘Iﬁrﬂg a Bt bR (forﬁn%ﬂﬁu ance
e

y sequence

NN bR e T | GhBiaie: L s PoRe owagides with x -

0-3, yequeneest (pabi n =D@b1€1 qn&%% aR%qurio' Bfbin X, and X’ are

5 - TOGTCGOGAT
Self‘?}"@m é&'ﬁGIPfngE qqﬂ‘lmsmlgywe is 0-3 bases from the 5’
end 6f thd &)l BE Qé(%ﬁ-léepl\ggﬁ%%c 8 base

COOCAT GCGOGAT CCOA 82 EEUEHT 5jpases in
1@%&&@6’@%

Faereirihespaliadromigsegagnce oppprissethe ﬁs&@&;@ﬁ@}bﬂ") of the at
leastt di equence. /
o (%%I(Gr?lqm)ﬂy GO sequence, To an P yrich v (b5 e Sy TRE M)y
sequfg@ys haar &t pf the E(Xl REEE0ICEDY sequehcex h;:so&aa’aqmt;odnnehMthe
(T C@Q’(I‘d'i,))é gequérilee 1@sepa1'at9([ £ft6m )aa@mﬁﬂgg&c segus?ﬁgby Opr%édagﬁ,?d other

wherel n X1 an

emb%%me!atﬁ dhepalindeaiqichvmae iciiderwll wtpert of the tTtéG(EN q))Iseqoénce In
A R et T S

un e{S]zilfl‘eidhdrom c sequence 10 bases in length or greater
V\hg’r_rpd';@Tb@q«c rises the first
X R A A A A R 08I ot “The 't 1 east

ong-. T%?@@%%%@Q@K%(@%@b qﬁ?&h L3, NO 217)

sequence. ITn an TWP wt base of the
(TS?CTMT(EGGWWAGAT@A@ &E b.ube first

( XIX2CGX3X3' CGX2' X1' ( CQ) p) (S ID NG '217) sequence.
[0092)ain sbPembbdimits an 2VPLHRS Hb&l, :I éeq@én& éf theformRL SN d

3 8ggéhe yl ti rrate T bases of
Ni( w5€ q%%(ﬁf&@p aeER I‘gb lﬁj) \ﬁ]pﬂgenx@ are nucleos1des w1th x=
0-3,v eapf;&t +vEloy1 of, pErfii 4 s, { & %%S@GX%C&%@&]X (agﬁ’)xp) are

1 I D N0217) sequence. | n sonme enbodi nment s, _
se é&?&%@e p5T 9éPs(BEEMNS), svuetive is 0-3 bases from the 5°
end of the polynucleotlde 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(Ng))y sequence are CG and are the 5
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pal i ndrom ¢ sequence by 0, 1 or 2 bases. In other
enbodi nents, the palindrom c sequence includes all or
part of the (TCG Nq))y sequence. In sone enbodi nments,
when p=Il, X1, X2, and X3 are each either Aor T. In
sonme enbodi nents, when p=0, at |east two of X1, X2,
CGRs¥ah. i 5 Il n sone odi ments, the
e e Ce 3 Ol Raues' B8l 0orisar, far brpe)
SCqUERfG dTRenyatgh Gem themdindroslic SEQBRACEATATOWACEATOGES ( SEQ

L

i A
s0me emMpaEEG e BVICEAO S TkGo m& E@e dr
b EGACGTACSTCGACGTACGTC (SEQ iR ige); orfit sequences
B A TCGTACGATATOGTACGAT (SEQ | D NG 137)
5' - TOEIEIEAOGATCGUGARACEAATIEERD!ID N¥4338) - [0094] I n

some enbodi ments, an I MP nmay conprise a sequence of

t hed fEPGLCACGTACGRAADE, SAN)(BBOBNEGEEH2' X ' (CO) p) Z

(SEQ 1D NO 156) wherein N are nucleosides with x =

0- 3> -3GIGGAGGRCSCOAGATGAT, (SEQAD NO:1pe); 0 or 1, g = O,
and z = 1-20, wherein X1 and X1', X2 and X2'

1 or 2
ar & FUGCGAREECREGATGGCGA(SEREPAII4he 5 T of the
é’ﬁgﬁ( s}gjggé?nce is 0-3 bases fromthe 5 end of
pof @, 2P g comprissarseqenpr dfdiasformula; 57-
NGy, RODG X, CERBEPEEX P XPREES), | . eat
er e‘lgr{ Pﬁg pal iﬁgr om'% squz?ﬁ:(gEégﬁnﬁcP'slgé) \%%elf‘ﬁ%?,
nuctepsides ko 79’3) Y5tl-4./he=ad -1.dador dmpe Oor 1,g=0,1 or 2, and z = 1-20,

hdreih X2 QKR X, LGk e an IMP with w= -1
v efrhez“gs' bas éﬂ{bf t,h@%‘%&?ﬁﬁﬁ y“%%egfacg hs“ﬁ"%ta{yi?é*dé"hew the 5’ T
of thy e GG(NHy SeTERSTGERS beges(FOB) by 5 emlgpfetiglynublestie! VRe VP
furthésd i$es a Paliddifn; ' i.e., second to | ast
an doe? e u Ia? S e ??&g .L%éeqlaagie} &Iélen%}&glé%r eHer Whtzein the)
palipdromiqyqyyspce emraisesdhafint GHBGGX, @G, %2) (SEQ ID NO:216) of the

148y i 0 fi X2, X1' (CG) p) .
o B Pk Lok (LB (AT KO3 Tosriy M@ w -
-1, the 3 kespafthe €L G(Nakn aeﬂi@nptaisithmdi’mf&&@fteng e by 0, 1 or

2 »Ot, 1 t he I narom cC
O e o Lo PP AP el el v - 2. e
pengiiggie (e, sepamd doluet) endibelititienates.c., Mdt) a’rﬁiséé%fﬁ{eQTéégg))y
j 9] 0095] ..In. s mbodj nents, the |

Seq‘%%ﬁ%%ié 850K, na Xt P%Bé°ﬁ§a§e°3%§étﬁed>§&%aﬁs §6%"X°(CG),) (SEQ
D I%@a@@rse@ynqmdesdmmnbadnﬁémsmm%%&% : d from the

: | 47) T TTTCC GIT (SEQ I D
palif e P10 1. or Ziietiortr ST ARRRSPERS, (sl Gomie Pyence
mChB:}eS wmﬂx?&%?@#ﬁ%glﬁ ?g’l\lic\%@%)?ﬁments, when p=1, X, X, and
X3 a?e éaI%e:r:A oggrfn some em%%dingentsfgwhen p=0; at lzaést two of X, X, and X5 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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- GGTCGAACGTTCGAGEEEEG (SEQ | D NG 30) ;
' - TCGTCGAACGTTCGAGEEEEG (SEQ | D NO 32)
' - TTCGAACGTTCGAACGTTCGAAT (SEQ I D NG 38);
' - TCGAACGTTCGAACGTTCGAAT (SEQ I D NG 39);
' - TCGTCGAACGTITCGACCGA (SEQ I D NG 52);

S TR R (e e B
5 ISR SAATGPRR R )y
5’

CGAALGT TCGEA ( SEQ

EWE@%(&T%@Q}A@GN%Q%&) NQ:138).
TOGTCGAACGT TCGAGAT ( SEQ 1D

59 W@% f@ﬁgak)go@s"eoa%quence of the foga,l_a 5

NAW@E&)hMWz@@ 7 X1 Kéermw@@m S0 5rErEiD Nde msqosxdes with x

=0- 35y* IWT%CE?ECé&% éag Br N(%n%g = 1-20, wherein X, and X’,
Xa algi X7 aereT e(egEi@e 519)A Nﬂh:tc)"_VglG(Nq))y sequence is 0-3
; (2]

3 &ﬁ_‘% &I?%Mﬁﬁ%%%? palindromic

sequ@:lce &FW@@T @@ﬁ@@ﬂ@@m Pali@romiit5yquence comprises the first

, 21 WCGEX &Sg‘gé Pﬁeﬂﬁnci%)anﬂvﬂ’mthw—-l
the SSwaGBﬁGMNEWEEMh( SEQ ¢fthdNEsl GO KCGX:’ X, (CG)p)

sequglce gﬁé@(ﬂ TTC r%cgag% : B %mi g%l)a.é’t) and the ultimate (i.e.,

last) 3’ ba’EéMMGU{N%A%EﬁE@Ié BEQ Kpadd Xl D3pectively, of the first

TCGAGATG ( SEQ I.D NO 166) ; .
W‘?“%@ e “}%@mfétf‘)&‘ ??G%&ﬁ@@m
smaﬁ%ﬂéﬁﬁﬁ?ﬁ%&oﬁﬁ@sédﬁeﬂ“@b&@ﬁb or 2 Basesl Q@ﬁ@@%ﬁ[@@ﬁm@

P%@? %‘j%u‘[’\lg? ]ﬁ§ ?l}des 51 or part of EGT('}: &CJ-AA ;J%chr In sSoIIEnQe elmbodlments

X and X, are each either A or T.

oo aaaooaaoa

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

sequences underlined):

Y-TCGAACGTTCGTTCGAACGAACGTT (SEQ ID NO:147),

Y-TCGAACGTTTITCGAAAACGTT (SEQ ID NO:148);

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

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

S-TCGTCGAACGTTCGAGATGAT (SEQ ID NO:27);

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

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

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

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

5’-TCGTCGAACGTTCGACGA (SEQ ID NO:52);

5’-TTTCGAACGTTCGAACGTTCGAAAT (SEQ ID NO:57);
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5' - | CGAACGTTCGAAGATGATGAT (SEQ I D NO 171);
5' - TCGAACGTTCGAACGTTCGAACG ( SEQ | D NO 175) ;

5' - TCGAACGT TCGAACGTTCGAACGTTCGAAT (SEQ | D NO. 172) ;

5' - TCGATAACGTTCGAACGTTCGAACGTTAT (SEQ | D NO. 173);

5' -TCGTAACGTTCGAACGTTCGAACGTTA (SEQ I D NO 174). [0096]

D fornmul a of
-v- LAl @62@9 oo ment s,
0 o cégrﬁgdﬁdﬁﬂééﬁbéﬂﬁ @g@@@% 156, X is
| i ndrom ¢
223‘32‘5%?%% pled G @%@é(&ig%%@g)@m D
I\IO 1 . ;
?’C&‘GC%TAEWI’CIE@ (SEQT I\I083)

' - TCEIGTCOAA RS VEEAGAT(SEQ DR NG B4
' - TOGTCGGCOGGOCGAGATGAT (SEQ 1D 112);
' - TCEOBTCTAGEENAGTELGAS KSEO N 106} 79) ;
- TCGTCGCCCGTGCGAGATGAT (SEQ I D NG 48) ;
- YEBTGELAGEDEIACRA (FHQ (BEQ:1)NC. 51) ;
- TCGTCGGGCGCCCGAGATGAT (SEQ | D'NO: 70) ;
- TeTOCAAGNTRTGAGAIERAID NSEQ2)D NO 71) ;
- TCGTCCIZTCGACIZGAGATGAT (SEQ I D NO 72);
CESCAACEIECSAGRFIINOSH); D NO 73) ;

GOGCACGAGATGAT (SEQ | D NO. 74) ;
;%@é@@%é?r BNO[ISED | D NO 76)
SE

2

D NO 7

28

A 18 g0

: icm%g%%%@mﬁ% NO: 55) ;

5*-TGATCGTCGAACGTTCGACGATCA (SEQ ID NO:116);

mmmmmmo]ojmmmmmmmmoju]mmmm

5*-TCGAACGTTCGAACGTTCGAATTTT (SEQ ID NO:1 17);

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);
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- TCGTTCGAACGTTCGAAC GAT Tl CGTTCGAACGTTCGAACGA ( SEQ
NO 56) ; 5' - TCGATCGATCGATCGATCGATT (SEQ | D NO 43) ;
- TCGTCGATCGATCGAGATGAT (SEQ | D NO 45) ;
- TCGTCGACCGGTCGAGATGAT ( SEQ | D NO: 69) ;
- TCGTCGTTCGAACGAGATGAT (SEQ | D N 75)

(-]

@gb&%%b 109)

- . “COTCEAT

- C@@Eﬁ@m

-3 %@%?grwigm ID NO:172);

_ Tceecmﬁ(im i LM@Q P 5§31 n

tscﬁnef-emmgmmsmssemcd}ﬁﬁcmmf{ () B ReApRfce of
e or nul a. -

woeﬁ]aﬁ(sbﬂiq)zﬂleuncﬁt%lﬁ(&i(MX&ﬁ@ﬁng%nﬁ@a &@sﬁ@m%@ Péslexz is

wherein N are nucl eosi des w t
noégg I%/somefuﬁaog\#ents LganIQIP compriging j‘_on@plagf SEQI@}@)@ 156 %) is not
A. =A&prdingly, isonftehbbdimehts2@e IMORBREHRs Wb 81X sequ gnd
v g R T 0 and X5 Ar e ser

@%%%WWH??FVMQWHDWH& nthe 5 T of the (TCG(Ng))y

s eqIeNCEAGEArTS deseschham (ke 1b nGae). of the
pol ynucl eoti de. The I'MP further corrprlses a

pal B’n’ﬂ@GGﬂ“cG@@}Jm’@ﬁC@@AUaS(SEQIH) N@ggth or greater
wherein the palindrom c sequence conprises the first

( XI XZRGAGKOGEXE AGGRECERATXYSEQ(IBR® D, NO 218) of the
at least one 29 ((Xi X2X3X4X5CGX5' X4' X3' X2' X1' ( CG) p)

( SEE-TCORECCAT TSN ACGGATTIBEQIDINGS4)i th w = - 1, the
3 base of the (T ))y sequence is the 5° X1 of the
f| r3rIC AXBAB(SER IRINQTGp) (SEQ I D

Inan IMP with w= -2, the
pen M&W@%@Noé% the ulti mate
e e S
X I D NG 219
g e A%e%@é%%ﬁGA%é@ﬁwégggm e p enul ti 2mt e

LTCGT’CG@GTCQ}d AGA‘PE%qu%‘%%Hﬁ)'ﬁB‘g@X( .e., second

to | ast) 3" bases of

t hes’ (ﬂ@ﬁ@@tm@t@u@mmam &R B NSthy), X2, and X3,
respectively, of the

(X xm@@@smm@éﬁem GEDBING.$FQ | D NO 219)
sequence. In sonme enbodi ments the (TCENg))y

seqﬂmmecseamcemArqm(BaQu@IN@dg)om c sequence by
O, 1 or 2 bases. In other enbodi ments, the

pal ¥ fREGILGTEEGUATEA GATGATESEQID Nw7part of the

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

W)

U]UIUIU'_'U]U]UIU'_'U]U]UI_U]
1 1

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

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

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

5’-TCGTCGAGCGCTCGAGATGAT (SEQ ID NO:44);
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(TCE Ng))y sequence. In sonme enbodi nents, at | east
three of X1, X2, X3, X4, and X5 are either A or T. In
some enbodi nents, the I MP conprises the follow ng
sequences (palindrom c sequences underlined):

5 TCGTGCATCGATGCAACG (SEQ | D NO 93);

e, @%ﬁﬂa\@ 111)

5 }Qﬁf@@ﬁ gATDS@y@éqﬂioogs] In sone

enbodi nmen an con'pr nce of the
for wteaﬁom!»ddﬁ%éﬂ),bﬁ%ﬁ (GG p)Z (SEQ
ID NO 163) wherein N are n s des vvlthx—03 y

= 154TCWI'FCGAACC§LIT<§GAAC@FIT%G Q%]ﬁ(vo 34 = 0, 1or
2, and z 1- 20, erern , X2 and X2'

ar eSS”ECG’-ITOG]AAl(I(EII'ﬂt@CBA(A( 11\3)4}9(5@ i the 5° T of the
(TCE(Ng))y sequence is 0-3 bases fromthe 5 end of

t heSPBCGTUCGAACGIRCGRLCEVRCONA [0 BPRPY{s5eS a

pal i ndrom ¢ sequence 8 bases In Iength or Qreater

wheb eT6GTREGHaAI] G EH A CEATUETIE QTINIA S€STTERA AddS FSEQ ID
NQ:M)X2CGCGX2' X1') of the at |east one

(X1X2CGCGX2 X'"(CGp) (SEQ ID NG 220) sequence. In an

NP%MMAIW(@EQHD@I@I@E( Na) )y

sequence is the 5° X1 of the first

(Xl%ZW%GASE@TI(SENCEDZQOMS}Sequence In an

penul timate (i , second to

I as?. WQGEM@A@Q@ (SE%@NO§95 bases of the
.[é\&i)} re the 5° Xl and X2,
respe m&&ﬁ%ﬂ QAT(%%@@WQ) X' (COp) (SEQ

n‘oodl nents t he
(TC%( &Gi & & Mt he palindromc

Seapensariycfs bl RARRC &gg,ggg dgent's. the

pal I ndrom € sequenc T HCt uucb att W)t he

(TCﬂMdeﬁﬁ@:@ﬁﬁ%AA@G ef%@jelgﬂéﬁ &éﬁl and X2

are each 30 either t he

| MPscTopACS 66O dOEGPREAG dromi ¢
sequencem%%f?l@ (SEQ I D

NO: $4E)GCEOCIETATGEEAIBOEGHIEING ,17§lﬁ | VP may

conpri se a sequence of the fornmula:

W(?W@MMOO@@D)Z (SEQ | D
NO 164) wherein N are nucleosides with x = 0-3, vy

1 4 - GCCEGGATGTACGAACGANSER, IDI0A 70y, 1, q = O, 1 or
and z = 1-20, wherein X1 and X1', X2 and X2' and
x3 %M%&M@ﬁﬁﬁmﬁﬁwoam wherein the 5'

c
f the (T Ng))y sequence is 0-3 bases fromthe 5
@R%ﬁ % &% YR may veapriger Sefﬂumcdm“rth@fmpmlasé’s
N (@Canh s S ater
( m@k.;)n LOIKEXSBUCOREA &, 2P )t B R N REG Htlgin N are

ereln the palindrom c sequen r-ses
IUCkeRFISSEEITRP: XT I W = ¢SEQ - LD, Nor 2280 of 1, e, 1ak 2) @dst= 1-20

whe&éig X, Wﬁ?‘?ﬁ%@@;’\g@s Al )é3cxfa4%d @E%d Q N?gég &Qegflft he

seqguence n an
con‘(p{ae@m) )ﬂ}d weggeie thee’ Ts)ftthﬁe(TSG(b@)y(séqﬁeh@: ik D#3Hases from the 5° end

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

2

or greater wherein the palindromic sequence comprises the first

(X|X2X3X4X5CGX5’X4’X3’X2’X1’) (SEQ D N0218) of the at least one

29



(Xi X2X3CGCGX3' X2' XI ' (CG p) (SEQ I D NO 222) sequence.
Inan IMP with w= -2, the penultimate (i.e., second
to last) and the ultinmate (i.e., last) 3 bases of the
(TCENg))y sequence are the 5 Xi and X2,
respectively, of the first (XIX2X3CGCGX3' X2' X' ( CG) p)

| | MP = -3, th
((kmpg%é‘é}%ieg ? )pﬁ(ﬁggt@nl}l@ﬁlfy\geﬂp@ce In an IMP »withw
I, }ﬂ&l’&.’llbhsenﬁﬂﬁ ((l“CG(fN Dy S&fﬂ@f[b@lstlﬁe kasgt bt tﬁ@grstt he ultimate

sequence are

bas
(Xf ko g >»<4CGapémﬂ§ " 919) O e, 1 S o = 2,
thé ﬂnﬁm@ @ngcz)gd %las{ 9@ 1@3 ul Mg 32%%)33 g He &Qﬁ}e(Nq))y

In some enbodi nents, guence i’s
seguepeh ¥e dg S’ %éﬁﬁhé%pwhvﬂnmflﬂlecﬁxstequence by 0, 1 or 2

ndrom ¢ en
CRerades o AT GRINEQ REE) S s AT -
the giepcavtimdicrient third e, e benultithate K2, sacumhd XBlasty ﬁld&E@ﬂbmate

t |
Q. t@b\%ﬁg? B%égr @e (lrgﬁig(@;)ﬁe seaqrgpncg a{chtgF 3 X %m@pg @%)ﬁ@hv% , of the
firgl B R K £ GX 478, KN, oT0PE),3 G nBNmqun@acae&%ﬁﬁes

oo R B e T Stk bomepe mebngromicasae i, 1 o

2 bagese Imnﬂlachnnt@dhnmtsathe b dromyic sipideSRclRics aqa%%m{e

B, 28 fori P oA AT 04 Rt X pof S e cither
A Or B, Inysome bmdbpdividerts, tRe IMP colnpises’the E’cﬂlon@E se&uen X}pa@mdr’hrmc
= 1-20, wherein X1 and X1'

%ﬂces and,. z
re esl'lérfefi)corrpl i mentary, and wherei n the 5 T of
t he 5(-TCGINOATCGLDNGERLEG (8EQADNBases fromthe 5 end

of the polynucleotide. The I MP further conprises a

pal Ph¥COHGEARGGARGCAGA TBATHSEQID Wogtib);or gr eat er
V\,her e| n the pal i ndr om c sequence conprises the first
REQ A CIGRGCAKSEQ ID NO:111);

(CGX1X2X2 X1 CGp) (SEQ I D NO 223) 31 sequence. In

M@Mﬁi{ﬁﬁﬁa@d%@mmﬂé% e., second to
@g and tegg’g]latﬁlmate e., last) 3 bases of the
¢ giiges a @Yéi‘?alpa'ﬁ%a BagersE ofie ffrmukae 5'-

xt’{"]@(;(th g?if%%?% ggﬁ%ﬂ’dj} dg&wﬁgrﬁ%lel@%g HEESsides

g '8 thel [981 Prr?dpoﬁoé sefleher2,byd 9= 120pwh@ein X,
anb®X$§8nd Xfar@DOChre saﬂb&ﬁﬁm@emy a&h@h | OEOFT G S FHAERSS,

i ncl udes aII or t[ﬁart of th CENg) )y sequence
sequspss 1 ks g e%endﬁéthmolan@clmldh Ehet MRt fustherrcomipriden a

paﬁﬁ?&lﬁ%@(ﬁﬂhm&es ih PR gth WP eg’cgmﬁér%.g t}ﬂlﬁm%?m]c sequegce comprises

sequences al i ndrom ¢ seguence u
thegfirs W&ﬁé&h&m@;@&ea@m@mmmmxmg (%@)Emsmp IBQ¥0:220)
t | ri bed her
sec{t{gfcg ,q'ﬁ)gﬁ)ﬂ\}ﬂf’ Bﬂ%&?n 1 gme 3 Q%E?P{h fc&é\?ﬁ_) iquFncﬁhgrtE g]’t)ﬁ,eof the
firgt I@i)szﬁJ"Céﬁ@hXéﬁCG)b’)éSEQ 2 px:220) eerglemcfe i en ImCﬁ(tB\Ie,r)% -2| ﬂle

e For n
pehiMIEREAAC AL g%arlggﬁg%e T Racd 32 basel afrge ity
sequh@ces!eq;tbﬂd xg@(dm) remymnay 6f e Frdd (XK, BHOTXK, %S(@G‘)p'? (SEQ D
N(p%bog %[‘Erle ce. e0 I NP tE ?GATCG
drent s of nfel\?lgg’ F g AN otearse ?ﬁ?FHaF%ed from the
paldesguic bexience 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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herein (i.e., SEQ ID NGCs:155 - 165) in sone

enbodi nents, x is preferably 0 or 1. In sone

enbodi ments of | MPS conprising any of the notifs
descri bed herein (i.e., SEQ ID NGs: 155 - 165), y is
preferably 1 or 2. In sone enbodi nents of | MPS

L0 ri i any of .the tifs described herein (i.
R b e R hmbodtipgsis By I prrarebe folominssegumess (palindromic
sequebedindedibsd)of | MPS conprising any of the notifs
descy| herein Q ID NGOs: 155 - 165), z is
pre% l&M{SEﬂ@N@ 14490102] As not ed
€ t he I contain_at |east one the palindromc
3 @ﬁﬁﬁ)&gma nt, andNPamay ¢omngise) e pequenreofthe formula: 5'-
N ﬂm@mqwx,xgﬁcbbﬁyg%w @G)&)t (SERPRS N@nﬁiﬁg %Er%ih@ e C

sequence_ of at |east the G ng
nuglgesides withes = @3, v 14:4, ¥6; 319, -120, 1 o2, pzm 0r26q 28] oY) and n= 1-20,

wiRRHEX, Soodi XERlS, dduexpak b@de{rQ Qélﬁco%%ﬁﬁﬁ%%?y |:8d wherein the 5 T

repeated at |east once in an
of e EECAEI Sequerrs iR bases @nmcthcsé’cpaé nﬁ&le @blynuczleuﬂdudﬁse IMP

B o e ol CLaghid Yo BEEYE166n o erefihngtein he
Palmpm%aque@m:omwu@nsfthmu % X:6G00 X1k} DJCBE@DNK)EBZ\Wofthe

ot et AE QR R ORY &, A0 O I RO BTN ERL! B3 1R it w -

-Lrihe3 dass Qféhdié“Qéi(N@MEQuenems ties’ &, ofihe ﬁ%sﬂgar conponent

O PR R R e BOR R R Gl df o P e e

petpdtiinate |(1uad.ese|cqnd td lasi) pal thewdtimmedi.s dauEsT1GasRlof 82 (TOERAY),

eipem ICI F o1 1% ge%gee? aﬁﬁ%&ﬁjﬁ%w ?ﬁ%‘ﬁ%ﬁ@v&t@&%ﬂsm

- IDCNG)@RZ)tsequnmlln amm emg w=t3 e:ematepaﬂutﬁﬁat@ Fﬁo iHitdaB 1@? the

pepifimE oot eS8 FETRRRRT by e it B,

sequentel aperthe ShK/, Osfz, amyx3, rmbm af tha ifesp (X, X, NOOGCEX, 593 (CG),)

he foll |
CEQIBNTES Sl GhioTotimeRts e QR Payodupes s separated
ﬁ'onSthe mﬁammﬁ%e@}ﬁmmasés%@othg SNBolifddntd, %Dk%éldr&ﬁhc

se é‘%ﬂ Ie str %@\dJ or doubl e stranded
%P?elg ﬂ@ Db SSFHIRTE- RMPOTH? erBRqdizpents, when p=1,
X nigiahd K@'ﬂlﬁehc)hmﬂﬁéﬁ@bﬂ Tef sohB eMBBBRmBAID QB Sat 1dabtewd MFx,. %,

rises the foll ow doubl e- stranded seéquences:
e S e b A o SHOA RO, SOt PlowBaeaunces

(pdliEAndiXeqi¥dce dnderie): | D NO 29) (duplex is SEQ I D NO

182£ - 1CG" TCGr"AACGr" TTCG* AG ATG* AT /

TEATEFCORIES ; BALBA (SEQIPNQ:- BS%za- dG, SEQ I D
/SE NO, 29) (duplex is SEQ ID NGO 183
@Ql% % ) p qoqxpnsease%uence of the fozmula 5’-

N:8I'e NICERATST, Nam %
NG 18877 "SEQ 1D NG 29) i Aﬁgex i's SEQ b‘%’lﬁg clndleosides
withx=0-3,y=14, w=-2, O lor ,p—Oor ,q=0,1o0r2,and z= 1-20, whereleand

X1, and X, and X5’ are self-complimentary, and wherein the 5° T of the (TCG(Ng))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]X2X2’X| ’CG) of the af léast one (CGX1X2X2’X1 ’CG(CG)p) (SEQ D N0223)
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5' - TCGTCGAA* CGT* TCGAGATGAT / 5' - ATCATCTCGAACGT TCGACGA

(A* = 2- amino-dA;, T* = 2-thio-dT, SEQ ID NO 189 / SEQ

I D NO 29) (duplex is SEQ ID NG 185);

5' - TCGTCGA* A* CGT* T* CGAGATGAT /

5' - ATCATCTCGAACGTTCGACGA (A* = 2- amno-dA; T* =

2-thi o-dT, SEQIDN0190 tF78IDNOZQ?SFtS‘duc{JIex_is )
sequepgs, IW?@WT@O@G@F ylEmp the ultimate (i.e.,

last) P biNeabi e ORRHNL) NEqihcdRdidd ﬁfh ar§@B SNeGWrdd st
occurrin bases, and rra¥3)cont ain nodi fied sugar,

(CG¥nSshiar €G(GRg) (SEQUBARRL3) searenes dsome embodiments.ite t o
crc:%g@)ogal%lgénﬂe &at%ﬁeﬁﬁm%t Lseqﬁ&% bl 821 b9 Bases. In other

e not phosphonat e,
embpﬁmphdhgpﬂmd@mec seghensp nshuans dh@r@a(tl@f ﬂ@@Tﬁ@(I&r))y sequence. In

somg %Hfbg P?)a.nd &h %@Qﬁ} &ﬁh@x‘f‘)}; QT %[]s%me embodlml%

phosp orod hioate an used 1 n any co |on
comptikes therfolevihg sagherices Gpalmhtgms seqreyceainderlibal)used. I n

SO@f”*’“%‘idZﬁ“fErc@@bX?:‘dﬁ%%%ﬁfﬁ of e pr esent

i nven T CONprise . OmM at e backbones.
O e

165y whee gwt?ordlmrcemﬂs: (Na)rmlem afdhe y nepﬂthonsef the Cﬁiﬁ@h.})tls on
mdegenc{%hgf Pelp %{eﬁ k&r elﬁgtg OSEIEI% d‘% 3? D Ea&lg grs"f“f%e;?l(}% may ave N=A

ef” an
andpfvob mtddh@tehonda]f@}(ll\iqhinagw:e qFo0 inewda ciptase thnsrpos’mcmaof the IMP would

be RT3 S50 SRo SR ER PO i ) RS BEGbed

herdn (i ECSEQGRANOXIISE FAGGAGmE SEQ)dJﬁeﬁ@xGQ)Jrefmﬂly Oor1. Insome

‘f"g%%e‘% M%%atp%{n:g%ﬁgg‘%h WﬁgssqsﬁWzﬁ%gﬁég«%%g&%ﬁWss -

1659, y-1d prefeabIyl oA Q4 éf I{\@E@oinﬁnh@ &8) of the motifs

s ISARHEL LD, 80 5 RRRSOROUk 55U LBt o et o

IMIP dosipHisin g by (FdtieahdiTo Sebaisidstead (i6NBBOIMB;NOs:155 - 165), z is

TCGAGSGsGsGsGsG (SEQ | D NO 33),
Pfe%fféb’pﬁg%#h 8af & bhosphodi est er chi ner a;

[5b10'ﬁ}5§§ @m¢mee@ﬁ@@$ (25 o SEERphliadNZhid4pquence at least 8
p h o?&g&,ﬁ.\g ol oat f OS h?xﬁ 7 {::&ftﬂgsh% %%&g L'gl?n]&?()?mc ?gqugr[ce of

at 1é’ast@é kmzsw:n‘gmagﬂﬁ@h%&s) 210 20118016, N\I&oambmm 28, 30. In some
2' -fluoro-DNA, and 2 koxy- or _am no- RNA/

embadimts, e patindsympis .sgquea%éwpf?é%ﬂ 3 dsagh opce ingy IMPS dn prane

embEtRerd) theGAIFRIRRT siubicedi iIRRD BALEs ToPEd ('I@@(Nc)ﬁ] -sequence, if
Exanpl és of base nodifications (di scussed furt hé

anypel ow) i nclude, but are not limted to, additi on of

P0163) gﬁmanamdn f 2 ﬁ“%&%ﬁ@oﬁ&é’%r 9cog’ca'§n ABEERL s SvRkifRations

cyt03|ne of onbcyt osi ne,
of IMIthlcle;dmytk@sz@ theart, [bybare a9t loriteddo, Mﬁ;@b@gqczfiherﬁéw or 5’OH

gro@]g' qnoq'ilf_’caﬁ(g}g/ ?{he@\gﬁcﬁ% se%@ﬁlhkqéh%h 5fh:ﬁe MIEE\' m;Q)nent and

brOHDUTaCI rouraci uoro
mogifictbosipfabe phosplBeeegrodpo rVarious 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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exanpl e, International Patent Application No.. WO

99/ 62923. As noted above, use of a base nodification

in a palidrom c sequence of an I MP shoul d not

interfere with the self- conplinentary ability of the

@ﬁfes i nvol ved for Watson-Crick base pairing. However,
48 IMBrmay hsdivesramayrbeciswip enineludertiskulr gdrtbﬁs‘ﬁzﬁfévmay

inchf@e & Ojit I For .ex [
soneﬁg%ol%\lglgﬁe%tsghg %b&ﬁ% conpﬁ\q}gégm?’ﬁ%S g’&lfP]&M%cydlc
seqgenge Galiedromi: semmumeme (SEQ I D NO 21),
u=2'- O net hyl -uridi ne; TCGAGATG (SEQ I D
NO 22), c=2'-O net hyl - cyt| -Eni&%%@gg{'rCGAACGT CGAAT-
5' - TOGTc GAACGTTCGAGATG (SE[ 23) |
W thyI cytidine; 5 - TBGTBGAABGT TBGAGATGAT ( SEQ
2@‘)? B=5- br onp- 2' - deoxycytidine. [00108] The | M

[noamapeAamhﬁ@ He%ﬂngve%luagdéd%? By thané@adbﬁi"' €l ﬁ)eagﬁjgle or

qui prrent. _which are we nown

d°‘1%ﬁ’ aa@seﬂéﬁbart othgmadifipdmelynueleotisies. y msbine entbbdinmifis, the IMP
congiiiRés thfolloWip 0 d5e-sititded RGudgar.adation of | arger

'&:é} onucl eot i de se_i;uences ee, for exanpl e, Ausubel

COFACCAGHTGARY ﬁoéﬂ“CeﬁtT@]‘CGAAQBEQICGN(B:EA (SEQ ID
Nm%@%gﬁéy@fﬂb}gg@%%ﬁ% gdi vidual units can be

HNg\at ed, for exarr’gﬁé‘]‘fJ ase such as T4 DNA or
QZ %TGWT/SSAT%T@%GA?CGET(&GACGA (G*=
i.she
7 %SM%?% QB ARERAE AINGED) R R N s
m@r BN GSTEREAPGAFTEA*T 1 SUASC AR TRIGA AOGTHCBAGBEY RA* =2
0] I e.i solated usin
a?%%ﬁ%eﬁ(?%a pot% ymﬁ%ﬁﬁ\@%&‘? bicdt PR D pISa&dur es.
5 -Tﬁﬁmwt@@mm@&@mm/iauxT@AnrcmgGAAdGDNATmbl AgeA (A* =2
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TCG AAI AACG TTCGF AACGF T

deo% Eb(gselz -?ra&%ﬁ%ps Zi} Qzaig'g@%os? SE@?t‘t}e[gugaN@aq_kﬁgttached to the respectlve
het&roeyblEBdse AT 1@@6&6&1%5 )g(lr-gﬁorr Sk rﬁmhe%ybﬁlpde but

are %%E%lteg_tg%-éﬁﬁq%y RBI@) %@2%@@}1&10 gs, 2’-fluoro-DNA, and 2’-
T *
alk&g- WT%%F%& 2 TE BNk f R
mclf &5 1ﬁ6s A}lmétgt@ 7 Ep-mﬂ!}gﬂ'lmne[ag@i 2@metyl-extistims. |’]fheqmepa.ratlon
of thése BXRYr uger adMzS ab'RE réiPécﬁR/@"‘ﬁhc?cogiH&L’ %e;mgﬁ%lgguglag

oncentration tend to be a to stinul ate

ana0es ps ARBRT toradiptaerelie M@ﬁde&aﬁ@ Hape) iperpe iskmpivexand need not be
desBifell Mbxe! &RLht §SthE Qitéﬂi shdr %Q%tﬁﬁ %ﬁr?%éﬂam% ta%r i%%‘éﬁ? g}?a%ple

described above. When | upl ex rmw

g@bﬁﬁ@@ﬁ%ﬁp&myy élé‘qhﬁeln@b ané e@mblnﬂd WUH mﬁy msm&eﬁocﬂﬁ&ﬁon in the
prepedlion d¢hEARE the stability

[00120] The heterocyclic bases, or nucleic acid bases, which are incorporated in the IMP

can be the naturally-occurring 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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exanpl e, the nethod could be synthesizing the I M (for
exanpl e, using solid state synthesis) and may further
conprise any purification step(s). Mthods of
purification are known in the art. Oher nethods of
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RehRE] £k T ant i 98128
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TABLE 1 RECOWVBI NANT ALLERGENS Group Allergen

Ref erence ANl MALS: CRUSTACEA Shrinp/lobster
troponmyosin Leung et al. (1996) J. Allergy din.

| munol . 98:954-961 Pans | Leung et al. (1998) Mol .
Mar. Biol. Bi ot eChnoI 7:12-20 | NSECTS Ant Sol i 2

w44« P8 O Bl ol el B e T epicariave als

bech debdribed)gindThding, bnmmnimtedl&%g 265. 39l AR40 505 StAI5 A8

|, 1995, 95:1229-35 Ruller’
> 12%883? #é%%hgyé’%gcﬂ%e Wg@g&w@v 27:915- 20 Hyal uroni dase
{06y 26] LSsdnstadnibodin®intsghn lmhuﬁidnﬁfdglétﬁr&yﬂmm ig lf%? %§n about any
O%: 91-8 Coc roach Bla g Bd9OK m et al rgy
°fé "H Bths Grgloses ey gasepairg)g 0l 0,49055,8002 2509; 3@0%50@; 1250; 1000;

75Masobess)oezsoah@o J7Ahkeras; doi ﬁs'd@iﬁy@% 301?9825) At Badg 110
101: 2742280 @ utathione S Arruda et” &

In yogas7embydymentsoavimmungmodplatast rolyyisleotisris gre@eiharesboat any of the

8
folwmgr 1@5@!5%8 beb @ baskaiky® | BLIPL 1;!/} ge,ilgﬁrsh%bué&%a!i@gsg 60; 75;
10625556, < 2501 BO0:E50:400; s;po TSEXP00L2080;3900; TS08, 10000

8% %@85“@3’%@% ool oltRyfioufl Pinsitiof o e of

sizggging 2 Bppeft Hynit1H10,600; K,08D] 250022008t 1500; asoj wﬁbemo 500; 300;

25008, 78750 S o 10k B A5 AL BT B Bl 1Y e
mdgpend@tlyn;el@qt lomeukioit of 1§98; 121 13; 14; 95:Vas28 3et4oabo doets; 100;

. hj
T T Y
T is leEu]hathhBupmh Hmjt. IO HmMbodimeNs, g BIP & pa&araaglggmt‘éoo or less

| et al. Arch Insect Bi ochem Physiol,
}veno '22:303-13 Mosquito Aed a | (salivary Xu et al.

[001 27Ttk indtdtonglso bravites nethb89 8 mAidsy B¢ bnddnorfRURLAE)

polynucleotides 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 puriﬁcaﬁon 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 allérgen 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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Yel | ow j acket antigen 5, hyal uronidase King et al. J

Allergy din Inmunol, 1996, 98:588-600 and

phosphol i pase (venom) MAMMALS Cat Fel d | Slunt et

al. J Allergy din Imunol, 1995 95:1221-8 Hoffnann

et aI (1997) J Allergy din |munol 99:227-32 Hedlin

Qpin Pediatr, 1995, 7:676-82 Cow Bos d 2 (dander;
Whatezgfsh hllegBeyl (Breitapeder & gl (1989) EMBGHBE: 191599%8) Japanese cedar
Y |

e . 4 G Tt GORS hn oy 82108, Bt
antigeag épmeoﬁhea tree pollen (Bisaad bt 2l K09%) Sandll IHmSLafaJInwst CSuppl.

2oﬁgz éﬁ) %lé! @E%&gc}t ah%&& &?% tgé%' C%:otggﬁ%‘?’lu %b 20 gﬂ? Higch,
juzper ahdfapandse gadar. ]Bamatﬁﬁ nﬁﬁrgteﬁiﬁanli@bm\'fa{ny gxlassquuai fod$n vivo
i: I AI I in | nuno
a%%gggéf teﬁu?rep al ae[e?yal J I mmunol, 1998,
1@1136]]13 Forid ethbodémerfty) thetallergamsar foad hlﬁgbﬁnmclad ,ROhdt Bimited to,

I
waloraiegeg for eiaﬂale, Jﬂgr Bt detb et 41 Mﬂﬁ’s)s @T)ﬂﬁ?gy vamuaw 101:807-

814%?585 tleteas dor Gﬁ]%éqlbtgqm&?astcgel]_oaﬂg %{’1,998),%411”9 o
Imirﬂt&?l M@Moﬁ; shiiE all @pe! forbxantBit PelY 1 (R0t g&@@ﬁzﬂ Arch.

P ACEANA Y 2 %gggkegegsf%?&@mngtwglﬂque Blr(@997) /.
P

Im%név! 159}20:%12633?&3% %\?rgé\i/ﬂ%?’%ks ; V%Q %@gtn@ §-l§c§c%l Sefo  (1999)

Clm 51‘17 Allergp 294085-P&3); fizh alBirgenh fgyokimpie, allatvefoglpggn,; (Bat Du et4a1

( 1%99?5%2 . %m%al 5%' 416! hﬁ? @%ﬁﬂﬁ' et aﬁz %%9@ !}S%h,&f) B ontea’ Sei,

rBet v Bet
Apph 663~ 71)4_99@9111@611_1@@:@&@ the allergen is a latex a]lergen, mcludmg 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
PansI 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, 1993, 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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(profihn) van Neerven et al.
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(HBcAg), hepatitis e protein (HBeAg), hepatitis B DNA
pol ynerase, hepatitis C antigens, and the |iKke.

Ref er ences di scussing influenza vacci nation include
Scherle and Gerhard (1988) Proc. Natl. Acad. Sci. USA
85: 4446- 4450; Scherle and CGerhard (1986) J. Exp. Med.
1647 T114= 1128, Granoftfogt—at—(1$993)Vaccine

11: S46-91; Kodi halli et c§sla1 t@-?ﬁl
(173391 dﬁgl Ahmeida cm Z.e. I%q%lq,accl 1 4997, 100:110-21
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Whésl 1 251- 25¢argeK0i de et al g, L, JIFD) A VAT 1997 200
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FUﬁJ;I (19V4) vaccine 127310 .
“mu.nol_ 22: A7%. 481" leahavash| et al. (1990)
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reconbi nant proteins, crude protein extracts,

attenuated or inactivated viruses, cells, mcro-

organi sns, or fragnents of such peptides.

| mmunonodul at ory peptides can be native or

synt hesi zed chem cally or enzymatically. Any nmethod of
he art is suitable.

SIS %ﬁ@?@) %gp{ 52%@/ LA Byt el (8990) Paceine

8:396+4599.r OtHer fapipled GSarQﬂCge eptiBestrd Srouflor miﬂaéroﬁ&ﬁaemﬁc antigens,
chem cal const cti of peptides, solid phas

Which g lnom terg nymeber tiqys aﬁ\?fﬁie inchidinge butaot hrpll@&m)adenowrus
hex'ﬂ@@sﬂﬁpﬁﬁ)ﬂr@s" §aIleonE’eh\‘liﬁisqlesp %Ut N ze% ?oxvn'uses

Proteol ytic _enzynmes can al so 0 CO
Many gatigesicheplres andoer ptem@se kﬂQlwlnl mimm(amaﬁ)he art; others can

be ERANARUshg %Sﬂx;eh?ﬁ;\aﬂ éc]@{cﬁlg? 9156 e%%%m{ggqufsﬁo%ahon or

Al ternatively, e peptide ca
treptmsntyif seistang temprs, munomdnylabfy pcpuéd:sl can ixcludy tunsoe keells (ive or

t DNA t
B e e D SR P RS iy G b, Mart,
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tl L_Pr e an als
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(PAY;, mwgmthacc[lﬁHQf&&]nnﬂl&foeﬁeﬁbbmdc 102tk Befo$med 8 including

.| e ol esterol,
o S5 bl i e, L?ldélf%p%?&@% 7 diels BQERE3.
mmszn otenumelhni naktivatedf Vi3 zee SLREH1E BR Use hed@h 84 he %ﬁ%%ﬁ
Prand ?5¥f°tﬁ§i€°te' ns. ese Caﬂ] be obt ai ned t hroug
P& YBHES I siiAmoRn i the agfand mapy Pﬁ?&pﬁ@%@mvm@hle (see,
- e.caRtlysyiaishPeiksR afstmg (mmmledmm NBEYAIRcbforIB Bilny I1hc).

Fof flgtedleh et s alais IO quRieup Meripis Commigtiand t
ORIMURNED Eedefls EatMioTRe); héﬂahﬁs AWk QOVRQT[A@)(}&%&) measles virus as

PSRRI it mMUNE SO bt ol vius o

MERIGVAK®T (iiércigl Qdﬁiﬂﬁ)ndlly”&tieﬁﬁat&d)andlﬂ!\&éuaﬁéd xﬂﬁﬁés sudtGHIV-1,
ens.include, but _are not limted to, those

HI T hBR S maeK VS, PPBTA Y Viren s Mo bl i

'papm%&idtuﬁgndﬂé%bﬁﬁivudsésmaﬁg vid%peﬂﬁ%@gtl &p120 and gp4l .

uner qus sequences for H 'V genés and ant gens are
In pogne enbodpmeats, ths @ntiges camarisss 2 Nl veetat, suchiss vadcimay
adéﬂbw\ﬁem@aﬁﬁyp@,g abase collects, curates and annotates
H V nucl eotide and am no aci d sequences. This database
[0013¢] Améigensmeay by isglatederqom their sewrcewning purificativatéchniques known in

Q%ltbj [ [
e oo 5, g B0 p B s BB s
mw% b genes peptidesicrincludé perifiedustiveyentidesmymthbiic peptides,
the art, for exanpl e
recg?g%hﬁg’??t\e}gé \%}dg? fogf or %‘at\%l e’\r/%gtgb&éef tF At aftwate’rdrvél?ﬁ ée‘feﬂg micro-
orgapis@s tos fraginerits oftvach pepfidest Immenay@intatory pemidpsidan fbi astive or

Y F ey of KR Rl AR ol B G RBe b i e

is suitgie. L&éldlqmpﬁlhseqmphdgemﬂldsmaﬂayuﬁe t(ﬂéﬂﬁktﬂibcsgéiihﬂ& dﬂrﬁdderate size
t n_i n a nunper S sSone ennodl nents, an
or, ?%If’teg% nﬁ'& Oﬁ’é"pg ) sekid qus@ yrdhesie cag lpeyemployed Atherton

et th(d)%m%ppe 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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with respect to each other, or as an adm xture (i.e
in solution). As described bel ow, spatial proximation
can be acconplished in a nunber of ways, including
conjugation (linkage), encapsidation, via affixation
to a platformor adsorption onto a surface. Cenerally,

SYRPEHT RAF s o€ oRferbity st epiesa b et byingste biochemical

ma‘bhiﬁa@(w a 8ell, by ibSTRRLIEEGR 8 1B 28 SRELA FRAoAORRA TREA {egh.mques
e adn1 |strat|on of the | and the antigen as an

ca% ferRlpyed forfthroaradyctipp of paptidesn Hisaieneial (198 armpnsn and
Tra@Rhbe A Bdcnohit r an
eoupl e w oAbl pRORRARL ER: PHfl M B el 8o £ e ondare
techigiapestsychp affijty chiometagmphy coval ent  and/ or
Wbﬁj@{éf&%ﬁr Me%ﬁ%&g bid ?Js qﬁ)}éj&gl? gg hd 8K Hl%gmﬁtﬁ%sterol fatty

ortions can
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sS850 ek, HIS 44,9 o, of, Citosine reelies

arer @gintbn@alyiamaitabke. | MP, specific coupling at one or nore

chi eved. OO 441 Alternati vel
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eg tqQ the 3 ugnd of th(e): I S&{aﬁédgg %ﬁg%@&gpﬁs accessible
el addnp yeqrly puplicatign.seeHaman Retrwwusesmd AIBH Compendium
(fobéxa&@([&?ﬂb(ﬂ)(&dﬂlo | ypepti de portion that has been

éﬁgﬁynthe5|ze on a support. Haralanbidis et al.
E APusgRe ferved Aompete @15 agentspmay h@gbtma@usmg methods known in
thd'i’ﬂf, folr 8XHRipiH, SrofitnaBle vﬁﬂ%@%enai lyc‘ﬁja&é Grof E %?

18 501-5 5. Alternatlvel the |'MP can syn %e3|zed

infeciions 4eg; e Prafied podyneptides from eecembinantlyppdiced pdiyrepiires and/or
as Syntlef@ppRER. | | nker extendlng fromthe 3" -end. Upon

chem cal cl eavage of the IMP fromthe support, a

termnal thiol group is left at the 3 -end of the

ol i cl.eotide (Zuckerman et al. (1987) Nucleic Acids

RESEEQ§£@§@5 5321; and Corey et al. (1987) Science

1-14 or .a termnal amno group is left at

@i"’% %‘%@ﬁ Bsegfvzlihr?él uge Y6 sy b sdmingsteragwith antigen il a number of
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‘Eéﬁ?%@ ESPhE, G5eE AB pdmEF IR (L ge Hrolution). uhs Gseritiet below, spatial

pro@imatiod 8 e aMﬂB@dnﬁgﬁuﬁbé}%’f&% (AR natl%fn ﬁt?ca
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cysteine residue of a peptide has al so been

47



descri bed. Tung et al. (1991) Bi oconjug. Chem

. 2:464-465. [00146] The peptide or pol ypeptide portion

of the conjugate can be attached to the 5 -end of the

I MP through an am ne, thiol, or carboxyl group that

has been incorporated into the ollgonucleotlde duri ng

e SRS #ra e PR At PP B B W ntgen o
mmmﬁmkm&:ng a protected an1ne thlol or carboxyl at

Ul b BRI Bl e g orien

cz(nilﬂaaﬁhpled\lwﬁh theQntiin@orticaf a beijfiziitin @ 2dety bemysl ingluding covalent
985% ucl ei ¢ Acids Res. 13:4485-4502; Krensky et
!Siﬂ RUEFRMEDAci ds Res. 15: 2891-2909; Connol |y
( mﬁﬁ]_yﬁhﬁbﬁvéﬁg&ﬁpm c‘iﬂéie I%a&jatgﬁ 3%&39 %ll' Bi eﬁlﬂhﬂfhfe I®P, orata
na i ochem anks e
tfb baseat apgnteraal osition iy theyBEPs 1 s gat Bl periyde and
ccﬁﬂ&ﬁsﬂﬁ suH%e rédctBALréubIe.g? allthydibRysuecihih8dS6kter) i B4h be reacted

118 80 ubsequent to deprotection, .the am ne

LRI SPEP O AR Er eReRsifiog an SipgwEibrand location

oﬂ@f@shﬁl}ésh&he@inttﬁ&m Rfeddfid GRAPKE £ 6hd 618ndre rediddePdan B achieved.
Benoi t et al and Sinah et al (1991).

TS i iRl S 55 B e g b

irlchfpRHEHA a0 Gifiref RMAINES) br AthtefalGlosiBiBEs in S ABAP. aBheb®&HnGontain blocked
bonds, hydrophobi c interactions, hydrogen bonds and/ or

FipgHongbgroUgRaTich, afben deblacserd arerenslivgvithg Yarissy, of fapgtiopal groups

w'hicﬂl&@xgb&ﬁ-&leﬁgﬁ{, 8§at@é1{bdlt@ Ghd géh ¢TGhtefestY al ent
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A .
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he anti

(0] onuc eotl e an
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eff a? 3‘19;@?%%%9:%5@ 6:425:. C@&ﬁﬁg‘iﬁ&n &ﬂﬁé mwamamqs '&axb&@l
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e ds. These net hods
d%%{&dgﬁf?% ngog{)’?gﬁg g’"r@a&? € synt hesi s of
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fatty aci d conjugates (Grabarek et al. (1990) Anal. -
Bi ochem 185:131-135; and Staros et al. (1986) Anal.
Bi ochem 156:220-222), and ol i gonucl eoti de- st erol

conjugates. Boujrad et al. (1993)- Proc. Natl. Acad.
Sci .. USA 90:5728-5731. 49 [00152] The linkage of the

I'g 1ycl eotide to an ol i cchar de can be forned
SOt HIkE (AR AR = PEY FOHeA P el AEEHer] 3t 9Bt eRfeand o
phbnphorarlhﬂhtﬂ at thk ot Mobﬂentlyﬁﬁa&éﬁtt@ﬂﬁI5S.h9({roxy1 V\ﬁrawal et al. (1986)
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UK 4514 J68 dé AP i%ﬁSQNGFle'aFﬂCldf#mmégﬁ%ﬁQZn

Kraagdﬁn §§5987)QVuclﬂchc§r%Eg&?? 1 r?has%%bé g&&ﬁéglw ¢ 9 Nugleic doids Res

1538343 18 ch%qﬁ ¢tgh ,(]19@3)1/1@@ Bigehemd 164133e3/dr Blankweay sl. (1988) Nucleic
Acbh@ee 150828 1RY9bahd b“é’P'at%ntSBté‘st hesh 51%0'31‘6?5 9%3 5,118,800, and

reconbi nant or chenical nethods’ o

5,1 88P% oRubseauert te denretpstion, th@mn(emgg)j,)and parboxyl functionalities can be
s GG Al 8% RO ARBLAMN S iep TG G 105,085 Rina et a1

| RL Press. Standar ogy can
(1994kd to connect the circular IMP to the anti gen or

?Oiﬂ?g P&\e/@&}‘r g[?ut%egi?égﬁgéﬂu | Cglrl gl%ﬁ%/gg }olr%:et? g%?dgﬁ gan c%v ent interactions,

suchas tidnisshands) hydionplgpbicdioerdotioranhydosgen bendsaad/oreinlieeWaak he
aﬁhﬁ%@ge can be fornmed by chem cally activating, or
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. 5 Addi onal thods for the
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of m n\gbnm@geeata‘l c(e%%amczbe Aeidsi Rés. i17: 7614367ssﬁ’ammpomon of a

723: Kes Ier 199 nr d| oact ve | abel in
stepslidhs Kbjbry BT R: Bloitid pofiln il prmabian pharmon-sa3m g Spd
coibplex BY thb etrepea/intin cm@.&ated pegide ghd tthbﬁﬁﬁylat%ﬂl dligRaabaarn

138- 146.. [ 00155] An

Flgn 1 2yohisRv b Bty S Tt oSensirangh ioosinich o) ving an

H\/liPrand)tdste]nesmiylﬁn tﬂeransghmasucﬁ DO %8 BinSno 1A, Vehriph the use of a
nt i associ at ed by encapsul ati on.

B og R BB RERG oo oAy B TaEN B SR oL gomaiéotide and
thefint g&nﬂ&beégéxm@ ﬁ@d-@dv@ﬂmtﬁbnjugﬁmn beeufbdtyadnl aoéem:rally negatively-

|.at f orm nol ecul e" (al so terned
°ha‘§?d§[wo% P)°S'F§elé rohpBd A sthregidnes RS 2 pentids, e.gupalylysine,
polbdghiel @8 palyhBedinertidads. t he 1 MP and antigen(s). In
th nmbodi.nents, an | M°P and antigen are proximtely
ﬁ’é’%g‘@ A s e Bﬁwmwaa@mnga@é canestrtheobgly DA
bindigihdifs GrahdlbduleR thak eLkR8 vith @1@9 BemEA AR RDLSs. B @xamrﬁle such

met hods of the_ invention enploy an encapsufating
DN/ bipdigg motifs 53p &e foupd i transstiptiar SctessandiantiDvA aitlholies | MP

Fm%f] TS liniefet bBGP P 4 hfnﬁ %a.rPQéTRhﬁ%(d ﬁs%ng s%?éxl %g;h%dg Olhese

he tar or conpositions conprising

me&@éﬁi@@@&@tbphge aefdimitsy to, Hresfynthedid oyfohgmmcleommmphomd
r?t%%&% éﬂd}g?dd\’? al. ngﬁ?ﬂﬁpﬁlgpgcz%]g %’S Wl n,ﬁﬁ 2@) @? othgonucieotxde-

fattmaglpi@pmrlga,t@sl (@sabamld/ewl (1 PQII) Sﬂmdbﬂzoch@ﬁ a 8 2f-23 3 lahy Staros et al.

L) emyl sions,..mcroparticle
(m@ﬁi ocglos oirréegsﬂgtr%g@psu PAISohds- Wofgﬂﬂﬂ% é?‘ﬁfaSFilal
' (19%]1@ccl|}ézthﬂead Aeit g4 p@FTR8A73parti cl es from about 0. 04
pmto about 100 pmin size, preferably any of the
foll owi ng ranges: fromabout 0.1 umto about 20 pm

from about 0.15 umto about 49




10 um from about 0.05 umto about 1.00 pm from about
0.05 pmto about 0.5 pm [00157] Coll oi dal dispersion
systens, such as m crospheres, beads, nacronol ecul ar
conpl exes, nanocapsul es and |ipid-based system such
as oil-in-water emulsions, mcelles, 50 m xed

osones can provide effectlve

B2 67 lsgmohe Siapmmctzai &t M AHEoesARP eirchesormed using

stadaflIoBjvn TeehodB CERSH hidtHoR$incRAB %t 4k A5 lfrbifédh‘@ "the s Exems of
rises any of .a wide variety of _conponents. s

OhWEBERPé‘e ol ERhosParid AOnIUENSS, Sderan the plignsadchasidgds 2 moiety of an
imBheERBEli. m’@ﬁanﬂekggle@alngﬁ’%)@ﬂﬁ %zt?efgw&&%eﬁ 347148

ol yet hyl ene glycol er polyners, such as
B?Sh‘y/% dpé linkage o mlvebpaﬁr ‘tQj%BePﬁéﬁ or qubizerscen bk dorimdd én several ways.

Wﬂé&i@&lcu?a?h%??ﬂ%gﬁl@ﬁze% ‘i’l:c%nf %{aﬂ{a&%ﬁgsm al 'tﬁcﬁi& amadified

onents I nc e an an I n e ar
nuqymsmg tsesuitable. | Ruth (léﬂal)t D Ol[gatntcyeaade.sdmﬁ LndioggespA %@dtﬂ&l Approach

[ Iy cont of a vari et
mi\rr/glgl 5]; |S‘gfglt %g ggoéo‘(ﬁ' canbuetn bﬁ &S dltf’ PR %"“%‘lar IMP to the
antigleyy gxmw@eptmh q@hmshph otsyab)amowmug Y ST yésatwmte the circular IMP

is 1§‘olﬂt%aa% sg'nthgfxg d%?ulrgoé% t | otnort gﬂucgl\ﬂaq:tg c{ﬁftlsfn glelfaggﬁan be formed
by hhﬁuczadimheuvlahﬂg; ocpip@titvdtiapg, d readqive gRiup €e.4 Rerbene radxcal) that has

activ t eof . Exanples of bind i ng
beeﬁigoz\t% ns i'A tg%l%“ug%?“ﬁf‘% ﬁ*g’t‘{el imted to, al bumns
F0L34] a:ddjhowal thod€fod Fheaitthebini ent 6ﬁ§ﬁ&dearaﬂd 9@& rﬁtl)lpéﬂ@s%
can known in

. t ahl
ol G B AT T BB i 35§ A sien g3 Boaraiioncive
labblmg ﬂuﬁlﬁbd& for nadkidlagid WDQQR:HE. {ddr)g\’aﬁg'bbbﬂﬁmﬁpme z?@chmques

eth starch, and pol ysacchari des
Ac %‘f?&“ ﬁ%s %ﬂlﬁy‘g ﬁ@l (18323 Bin C@‘}J"@fC’FFm A 38146
[BOL38] Ain MYP d@@l wéﬁmhﬁgl ddﬂ)%la%d%ﬁi a{ﬁ%m T%énv(s@ %P&Hémag,? In some
e additio

sacch dextran and lip
emg%f*‘% ﬁﬂl’ ?@%f-ﬁ@ﬂxenﬁehymﬁmteéka gptapsplasion. In other
emBYHia b, laﬁ IVIP | VB tige Vit %Po;&ﬁﬁe}?%stoéﬁieﬁ bl ?35kagg $&a t,latf&ﬁae

resent ventlon i ncl ude ut are not
mo% 1’19a1°‘k? oAy mglesule’ Haksy tamed “platformrs amlgc@;qnenmmsw

laN&¥ Fo | 2 h I
whRe r%?%@%f?ﬁ%?%g@?ﬁgﬂg| Col)(é¥%554mﬂb%$§%§1%ﬁﬁgPand

POG)
ant(@e%rzﬁrpf%w Ly agsgpipied By e«)@ymbny pnmsnﬁ”@qeyprafeeably a carrier particle.

[00156‘7’ iWme@hibofitents F?tf@)neth@@é ?( %\lvén%oﬁlgfngloy an encapsulating agent
yet hyl oxazol i ne, pol yacr
B@PW@W PrRNIalS IQESOPF”MB)O ﬂm![whmdnﬁr Staaptigks, until the complex is

he nthetl
avag?% iryetﬁia{é%ﬁ(og I's o]&% n ear o%rlvg?ha%c é&‘s %Pﬁs)f Jrrefgrably, the
corgirosiias ceraprisingt VP, antigsnepdéngapsulating agentie hryiﬂe fc&m dffadjuvant oil-in-
nor,e di ff.er nth tic

vl Bt AL U B N b VDA S S
em@@nwommmmns:l@fand/hehmsemMcapwlmﬁg arTVER- Emﬁuhdohﬁﬂulatory

hase f.rom S or synthesized usin
oL R RN SRS RSB L B w0 ke SRl
any] d3' %&&loﬂlﬁgrahgésmﬁ‘ohl\@out (233 f,dsﬁst@ oA 26 Ltk ﬁ%%?utl Oal ?orabout

lipid particles wherein ar head groups o
10 ntrppﬁr@n abat 80P amvfedbews lf()@o@l dromaghoeleS phas sbonf 0. &Ipm

[bé‘fsﬁ?f &@fo?daﬁ 815{:&519?1 E%{E%s,as[&eh as microspheres, beads, macromolecular

complexes, nanocapsules and lipid-based system, such as oil-in-water emulsions, micelles,

b
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structures. Exanples of the LMSs include |iposones,

m celles, cochleates (i.e., generally 5.1 cylindrical

| i posonmes), m croenul sions, unilanellar vesicles,

mul tilanmellar vesicles, and the |I|ike. [00163] A

preferred colloidal dispersion systemof this

invention is a liposone. In mce imunized with a
mixpdpicsies-apd HBgsemencaBpraide effentive ¢nsensulation ofipRacanthiting
cofipbafigR. @ Thl -type immune response to the antigen.

Aramaki et al. (1995) Vaceine 13:1809-1814. As used

RSB hThegneaphanpreemposition fupghet comprisds @ty bfa wids Wadidty of

i e e .and,.pqssij bl .npre .
ARGk SRS Yo fof TRl R R Bl i momiras
straeturef :(Id‘VI&L P«?lyéthyimqﬁgl}lzrmﬂ) RHG) fa'ndi sthler gilj(yjtﬁak,: sﬂi:ldi&, pol}jpa:itﬂés, :

s _syuch as.cholesterol, related nol ecul es, or a
T

I'na _ any techni que known in the
490159] Fotypephidey sitablerfot encapsulbich donpdBEHtEREIBE any known in the art

xt ion,_or renoval  _of .detergent from _

enftPachile 12F e g f@%g@d"mﬂ&pg BEtiRs AMpflifiedpolypeptides contain
angpf & oarizky of nocAifRations, indRiding,| a0 bt AN BRLSSy1aBHE gh&gh&ylaﬁon,

tlé%lﬁ; Hﬁk%%%éﬁghc%ﬁgqnent. It is understood that a
T Eﬁl " YGPRYLRG: dspisrhRFEsn, afisehlepalyreptidsiis one that
withpedtets by ENIY-cOftaibingicBSiposititn t6 pRes@dditk idRahd odu?a?d}%' Fility

an U|tqble ot her conponents, including, but no
thetpd; PARRIES of HRAMEATRIeE Ml ioh e nobiaites tgeaTburmins such as bovine
setunPAlBumSia (BPA PafaRI b ahf: Proteins of any Iength, and

of her_anphi pat hi¢ nol ecul es, providing the genera

JPHGLL e syrtablereolyraer parfe ang keowminghe ot of pprmaceuticals and
indd SRRt dof lisited ﬁ?ﬁﬁmﬂﬁﬁ%}ﬁﬁ%@é £ s %@e?cg—laﬁ:s, Igye [ Syethyl

For a general discussion o rane structure,
staf¢he andrplysageBaider.and s yishatic pplymessi Gixegyplebyf thturllbneoering

( hetudk i t j 10 i Cir: (19 i
rob M roBl S aldul 3 388 Bal uehBBfy P b wiiona
POJRST 83cRerh SYRibeticorplymiro Exarapes dfoynthetisymmismegs Whiph are swg:ble for

. raam Fo e T
s B inl Mo Al Wl e S TRER b A g WA Bt o
PEG; pelyproethyiatsdmiobiols ROBWudthras phlyoxyetitylatédeglyreetd (P0G), ude,

Pl el (9 0pbronlich 890 B0 e rpacvie
pobyvayhalfaliob@VAdnpolyaeeylitiagid nolyethybixanaline del yaea/batide,

ol B Do B Bl RO R WS Bp e e BB elierne The

sywbstic pob@ersi@n A4 be Hiaeah of yarebedyBybshataicrahadetithied,or der
! icles.with the nost. desirable )
ol o RS W o RSl Bt G st

mdmeBsrscont ai ni ng ti ssue or cellular targeting
n uch targeti.ng conponents are components

R B S OO e SO e it
putchased &omrchemichilbuppliesd dragnthadized afig RBGEqed kIWIFD tidss SRl in
ok, cellular sites when adm nistered to an intact

éﬁ?nal, organ, or cell culture. A targeting conponent
(001 62] e kel “L M T RS &EDhQeih ABO bS8 i Barkid BRI
and fla"i tlhﬁ_r efore prefer a%l{]’y ei t her oﬁdﬁatrléélt e ou]foé?rhead
ST} AR diPid e Ay anged torfacetah aqengnephase of i ifetfanpde foroA membrane
striicMir8e tEAAhp s BP@B EViSsGAudRGiph L) ' | de, .2

regi on of pa | ar ger Sept [ de,p a%&g’nrtﬁilc%}%ascog%g%gf(f'%’ %eg?raléy

cell surface nol ecul e or narker
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or antigen binding fragnent thereof, a nucleic acid, a
carbohydrate, a region of a conplex 52 carbohydrate, a
special lipid, or a snmall nolecule such as a drug,

hor none, or hapten, attached to any of the
aforenentloned nDIecuIes Anti bodies with specificity

war.d. cel | CIfIC cell surface markers are
‘Wﬁ&ﬁﬂ% Sl%%@’é&)&“ﬁryveﬁp@wwa@yummmmd the
likknown i n the art [00166] The LMSs can be targeted to
W cell fype toward which a therapeutic treatnment is
R Apre EF% golloaday) dlsp%lwwwmfémmvemo@ana liprdorhat I mice
imMREZe] witlh lipssbR@leRodpSul A8 AriEH §; tar
_cells and oir)gans |?1dg | ude, but aipe noggﬁpeemt1 Dktﬁglcea%ﬁ'type

immpperesnoREd 0 ke anfiero piraral et aldd98s) Ffalccme €3:1809a804. As used
heileiﬁnﬁ) hﬁ}%\é&ﬁ@’ orl“}iﬂiﬁ%glélg’ i3 % ‘d‘];l1 l&%s?cﬁe bOWAAD afaé iéés%ne andd possibly

he Sp| een, non 1 C S FUC
mogs%\th@m enf bilaysr llphbsenbrnna/\thlm:’.onhemie intaide mﬁhmy f6e pﬁ@pn@hplds

glyh@l%&y g%n@ Ste %blteétgrgf' r& tgé gsf gﬂ% ?Jgg%lni:ﬁp% thereof by

can addl tirona sOff
any:tgehriique known i tb¢ alanm:hrdm’g bt npiinpitdd th §oni€ation) @RENAWnCor moval

[ | fact ts are nonionic
of RipE B8 1018 ereBl SHPHS, Akdos a6 dboromimaly pramprisee
addionat comgrontiits suc{hOa@ BiSdue Itairgaim‘gthdmpﬁié?s dIt ig uﬂlllBrﬁ{S(bdQHat a{‘sﬁ pid

n e e pro oci.a in 0
el AR il e Pt R e e i e
congzin oy suitelslt efhea@agidsertd, incRiding0b@abt Kohited t5XABIRMES] @ other
ste{%ré)stl?'lna us l.at.f or ng i ncl u?e, but._ are not I|mte<§)

3 PEITTS 94 20 fengitn@ig s pmphipathjcmolgeules,

prmchxiglhﬂgemeraBﬁﬁﬁhlrebftﬂé et $:980}s ol BR8Py
RN e e s

26: 159
s hly%é’?h%ﬂ? te of °fé|genf(f¥959‘5)158t0ﬁt0f mepbFRne richirg pee The

Entyeetopedik ofmaz%zabb b}BD Kehdily (8694). (ﬁ&%ﬁl}ab‘mg?ds Nee'e.g., Lasic
a )a‘ng 0 87. Aplatformis nmulti ent

OSBIB?Ft EFF% ]i‘Pﬁ}cé tq Applicems bEﬁWWgAmé‘iﬁdlamn ki ng,
Bllﬂl@t)] Pfdées%%i@ﬂﬁéﬂtﬁin@ h?bd%ﬁie@ BorltAninD AUP- Bkainl¥e g gﬂgosmons are

antl%(len C r@ % atformrra cont al
5¥iw81p vegicls canrhsrpéepagd&w anmtetable teshoiguerl@owi in the
art. OMeﬂiaﬂﬁnclﬁdQ buf W6 Lot 1ghifA thBil&oenLstQIanHP fnﬁmJBhtFlQitz F’% nof1C

nki sites Ot her exanples of polyméric pla
meglp eét@g?lrlg]ﬁctl%ﬁ'%ldp}y? & ‘bybblej |method detergent dialysis, hydration,

i@l AR Eryd- a ug'l' ci.
s o st e 8 1

shnigiies ey be eqmtisedin erdgetd provideyesiclss mth memlmt desirable

attritutes. General ly, a pI atformcontains, or is
derivatized to contain, appropriate b| nding sites for
5] Ahgiinyentiog ERcompAssaTiee of bMSs contaihing tisst ovedlylar tafdRting

oAb Silth tfgg&mggoﬂstnex@ %%gagmgpq% xgvfsdw ot l,ate

[i nk age grou or" ex
accpnulpiioncatcentrin tisiin egelliar sites mf}ﬂSferehMﬂo lothefliisag ¢rickl@ar sites

ti rther e are di scussed
g e ROR B il 76 G ey Adwenaagrasmt s
gengnaliy h¢cessinde from @uts;db E&yhpesrdmd;) g.ﬁd i3 therdforé |p)/dgera’tﬂ% Giktef If)cﬁﬁld to the
u ays to nmonths to confer
°“t‘!t}%{é{f%°6é’ﬁ X ‘ieélf”f‘“’ & ?efitﬂlé‘tbg‘?%ef e OYPeRsRSE be inder alia a
Peptides y mégiet ofm laigargeptidelfd 4htiBddydpkting thr @ QBIP QR fabd ﬂ&ecn;@&-ymarker,
or @%era qhave no ecul ar weight in the range o
“E’Ib‘%{% fe& pBtrlaerid Breamehyisty agpgiomdf aidomplex
fol |l owi ng ranges: from about 200 to about 500, 000;
from about 200 to about 200,3200; from

C




about 200 to about 50,000 (or less, such as 30, 000).
Exanpl es of val ency pl atform nol ecul es 53 are pol yners
(or are conprised of polynmers) such as pol yethyl ene

gl ycol (PEG preferably having a nolecul ar wei ght of
about 200 to about 8000), poly-D-lysine, polyvinyl

55} yrrolidone, D-glutamc acid and
a%:_ ﬁ¥ Fife? s(peﬂ gsrgz}ll molggule E¥ch s 2 dpizekaringse, ohbdpten, attached

tormy oftie hﬁ%eﬁﬁ@e@hﬂw&hﬁ anakddafas Wﬁﬂg&{c}%mt?n{)\ﬁard cell type-specific

eﬁl atform nol ecul es suitable for use

(U3 FE Mk e kepevn g fherAricand age T@@ﬁlm@arqdduquﬂqummm in the art.
6L YhelNIGE Qi
3 552 391. Ot he?% %%%?éh?%%gélﬁﬁ%%‘%@gﬂ ‘{’]h‘tﬂ eaaeu%c treatment i
to 8Id€?Fé‘§f1 pBatrelt WPWhJéb ganemodnlite asl/& phnmpawsm aiVirhiiie response.

dch
> 2, %gegt% %glrﬂe}crl}gg oxy i et’ %traléérjn&ﬁe i EE)%?A%Pgﬁ’osudf?ﬁ%ﬂﬁ%héﬁFé
de&ﬁ%me@ FEEymphyptes; 2ymptatsc stnohmes, such aalyngh\ndb@n Y the spleen, and

LSRR R e i e e

t[QQMZhTherIGM% n@lap’ﬂsylbhs oftthé predenélin@erkibn can additionally comprise

t d 1,4,7,1
su{f)igt etraaz acyc ra ecanecﬁé)(%‘ﬁ r?ml{%’é}%i?%‘}OWW‘ge%Eﬁeﬁlﬂed class
of tshrfetants| ape lﬁ(mlldm smffectﬁ‘mﬂ Partbiyulef P pidd lRERdsE %lat are wgter soluble.

is.techni qu P. t be derivatized
jra@wﬁ%lefnbv 9“ V(f‘h Xin E& é’a‘i‘iﬂ?ﬁm AR BEPximaately asspeiptgd byilinkage
to ’a@tatfnrm] mbk:cul&CtHEPISﬂﬂchﬁi ﬁ@@prﬁiéiﬂa@ééhﬁorf ﬂ%ﬁ-p?&%%se(z e., organic).
Exsdxln é‘;’” such (?lﬁgum n, and are
LB R '3‘?413? in ibﬁkt]aw@@ﬁ]neggi to o#{bushin pganirhARlobulin,
‘m”““‘@““‘“’@‘“g“’@“‘m‘mt PR SOOI RIEkfeEh £55:1 98165,
i nvol vi
S gl ﬂ?ﬁ?gﬁo %baﬁégff’é.%? %ﬁé# -83%Bogal 61AY(1995) Inthéreh. Allergy
ImamtwlgHW Hadel) Bd:E deblatlf996)rnr§znﬁ1' Whesd SLM UM Lola orm is
atforms and. .| MP and antigen nust have appr oprP

m‘F{“ TREH* r Sns mqre, fbap, @m‘gbl@cé}gs oz iaking| gite) to acopmatotiate bmdmg to
boﬂﬁdanMPSdnal?!ﬂ’@gtﬂ A%Ucﬁ&ﬁlglty' ééplﬁlf@rﬁl ﬁﬁ){ é’on{a%t | {)}le 8%33 or more, 4 or

i n roups may dto ypep anti gens
mQJFr » QO T Vphaoresﬁah@am%bmm bhersmore pirkiingtor tinking

sitésC Oltfer BiLiRH1RN0f HAGALRI BlaHRirmb Mk%a?c’l%acgﬁmgg I?ag’at i on

c %pg r oaches may requlre post-tran

Breialeallgloss, palyying alqonelk and podnB-sduwtarhicrsid v dsinar e
mvm ThR phGpiad 6fusing99a?élgﬁé%1e@ﬂle§a&@wgh%hd%qgé/doeg@g des

contain_am no acid aln noletires con
ePEFﬁ'&Y’IaMOUQ CORIRES, oTis Hemwatiagd towontaiay dppmphate ibinding sites for IMP

an® hﬁtfg@xy dfn)éhdiﬁﬁ %Pﬁt&ﬁ%ﬁ/elgeﬂ\ﬁanad?or%lﬁﬁ eeg f %ﬁl | ng}gde

t he pol ypept i form
apRIORIALY itkegs gauns. Fooeempleay stb@leqﬂa{iﬁ}ﬂmh@a bit-ihﬁ‘chonal linker (i.e., has

f tide does not ead
e R T R
(094 o Piatiare moﬂﬁﬁubﬁina}db@habglcsﬂcﬂitﬂﬁlﬁeﬁ ile€ @khﬂ" eﬂllahlﬁﬁ Ean vivo
e e ich are we nown
e BRI b0 b OB B oo oSty st gend are
prd&ad)lﬁcmdsahg'fdars&ﬁtﬁet&l sitiple dhbii oT@sfinedd Qbmbésﬁdﬁe ﬁ@% bRy have
anﬁe ﬁla?% rate fung%@nal am no, sulf
naror s dangg,of ghaut 200, o ghoyt 4 080,30 afe&faltlh em>e¢frtheby
folkowmgeaﬁge@rfﬁdm B8R MIL6 Ybouk §60,0085 8AGSout RO PRI uH0HB0; from

about 200 to about 50,000 (or less, such as 30,000). Examples of valency platform molecules

33



groups may be incorporated by reaction of the oxidized
sugar with ethylenediamne in the 54 presence of

sodi um cyanobor ohydri de, sulfhydryls may be introduced
by reaction of cysteam ne di hydrochl oride foll owed by
reductlon with a standard disulfide reduci ng agent,

fol |l owm
b SRR TR DR DA S-S BE, ety
ha\?hgai {norenulm);bcegin beaba?yzw t6 @bt 8060)] pbliilj D219§iné PolPRAL A1 hol,
unc i 0 S i.f i al ready possess
r@f)gg;bu Ct DIIdF({ "{;‘1%333%““[ 5’(?1"?%? %)r &Yhermplecules that

mablbehﬁda&rdﬁlbxmaﬁhﬂbig@ | engt hs are useful for connecting
l%PE@EEh gen to platformnolecules. Suitable
0 R l, mplerass sufphly deraise wishin st p;mntgntﬁnuon are the

cheéh
c t hl?ﬂ i mJI A R' olym%blén D%ég[ﬁnﬁ BGieU?@s &éc&%@%ﬁ;\er S Eatent
errhompg@neoqs cmwauv@pﬁ@drypbn@mlatf@ngmieqmes waiteble for

ea\§1
B e ST e
U“@HWW@@bPﬂdTéGholecule contalnlng a- thiol reactive

PP A 508, R AR s o
tetraamingbepeeng pheptaaminebetadydiodidrial, tetﬂ'dampéntﬁﬂrﬁhﬁtoal’lel,&l 1-
teilfallﬁé%%tﬁtléa\ﬁ%%ag ?a!&g BL(? l,behl?)-te der %g?&esqnetegg{igﬁ)

e r-can
[@@133 T} genmral mﬁasdplam atenmade hyh;tmﬂarﬂ htngiodl saathésgaechaigBes.

i_at ed by tion onto .a surface
PN TG s AR BRCR RN Yol RGPS aChupli SR et
teclufiguese Smlpkubstam:es matabkaébrt dofju@hte BRliResis) subh &4 PEE, aliihin, and IgG

ani ¢ core. Exanples of such
meﬁg%%%grt §£frnclude but are not limted to,

oot Opsjug:ition 3 arpBrﬂ’ gd ﬁﬁlgemﬁrmﬂf&m%&&uI%z@ W¥etieli8d in any

) riz alkylc anoacryl ates and
nu wgeﬁ)épa @ipg:gﬁ v161§ op¢, IBB’i s jageptsyand functional groups on
thermhgsjﬂ and HVIB plastbom addeplatftl holedifd. FAtInAS &l IVP ¥ 408 @ nust
cl ude, but are not

e B L5l B E) s v e
syrifetit ehemigiey @ctintqued rcpkiag eups kB adBdd: o%eﬁﬁdefaﬁﬁgén%nd
articles ar ged herein. [00178] Adsorption of
B3k e iR b6 pyiiebi irabiobs oaresambiaed trmicusee
Re@diﬁﬂiﬁ&ﬁappf'oacm Ha&&é@ﬁu@ bodthenasteRaaskiARkiss &&erttg attach a
ceII mell %Tg in the art. See, for exanple,

“é‘?thogFare Wy teat. Rev. Ther. Drug. Carrier

?12%145{ Ag 53% uEiS ol ’9‘?&5&\6@' é@mﬁﬁn ﬁ}uno Q&% gi?%n cHah Mbl%ges containing

funggonparoyps such:as gy seheny) O@tulfhydryl @S ﬂpawm as sites for coupling
the%oﬂ'ﬁ%,tﬁg {o hEpRIEHA mééldugmmrﬂ%giﬂcﬁ Iﬁm%ﬂ%ﬂ% %I%H;Lgrﬁgyg%e added to

adsorbent surface i s biodegrada
the pRivreride itheppiyngatide dpesnat girtady sontaip thrse gﬂOHDSh r&mulyi‘emdues may be
I
mc&%fw‘rr a%gﬁggfagg HaEIJ Ss'g ax glléo %giin%%) [EL%J&F %‘t{lgani' %@hmwes do & of which are
weld K%mm:méhei Mh@@mﬁleszamt éWxnsthmIbnlympﬁmarimp acirbelydsate side

R R e T R e s

groupamafheamommatemﬁhemehﬂaymoamo&l Gﬁenﬁkt@b | Hor Zi3taBicd] pﬁma@, amino

bRl B S 80 RER S8 B (R Bt i i e

exanple, with a surface coatgfg




to allow or enhance adsorption of the | MP and/ or
antigen. Carrier particles with adsorbed | MP 55 and/ or
antigen may be further coated with other substances.
The addition of such other substances may, for
exanpl e, prolong the half-life of the particles once
adm ni stered to the _subject and/or may target the

PreSEfioe pEyodim gyagokgsehyiifde; suiyviryismay by intrpdiserthy raaction of
cydd ! d8 ; olio! (& i . i -t
yslestind ARFHrO@IR1d8 followed 8O} d%%%%g %%%dggle%&%dze%%@%mg%gem,

which an | MP and antigen nm e S ave
whilg aldelyyde grauaemay bogensntedioltawink Seriddate@ridationd 6)a adjar fashion,
thelYs4H ' j S. (it dignmeters.of 1 m
PREREILRld B GO R Ed Rl Sna DRBTRRE Bifdegnt
alreagly ppssedsappropuate fusstionabgoupst i on of pol ypept i des,

| r..at her .phar maceuti cal agents. As
RS P 0O il P G sl S0 iien
platforne mokectles | ?ﬁﬁable dinl_adraemclu?d linear sﬁgofnge@oftpb@%negro@ @B%,}liéﬁe glycol.
tiaon an_ ol i.gonucl e and is_subsequen
e i Bl e EORE B S il Pl Gl
wheteen 1f ©01200fma 1 6rf2, B° a bl dr@@hotattitleprdlp sRHCR trityl, R = H or alkyl or
nﬁ%no%r.él chlﬁggl e self: sfcéenbl i ng. conpl exes of o
Raonet ere SrYedpatts S ar WSkl i1 gpnpgeting e mgleprde cepttaining a
(hill ractiye grba suehies Yalodteyl/ idltismicty 8., O alehBeriith AlboSHH illecule

wl?xyert of a%tpingen. 00181] Anot her adsor bent surface

WhiGh COontAR% B 8P gde bond dibgsedinkers erie Slexible with regard to

theadrdey bEstabRaedtyil 3 tRSthio&hktak ¥a R3ARkA Xﬁlrs%xel%st.c an be
y a process

Bﬁhﬁﬁ{)l zed..in acidified aqueous nedi a
I FRROYBFR Ry yhich andMP andsatighnrage proxitately associated by
adspegtipiehito 2ati Ak, ;e Bekdct RS b | LGl 8set end

tglJ hg]\gle sc'ize,s in the rangee %)[{‘E%g&fﬁod%gg%éﬁa?né&a(ﬁ%elx?mple’a
nagoparfigle) mpdewith eifher & inprgaminen ereattie eore pBxaniples of mch agparticles
inclida, bae ke hbSlirh & 8, nW¥r{sthlsReRHd -
P I 1 M A S Rt e A
po toni@ ayapgaca@qtgsl agg gmgpp:ticlgm thade by the polymerization of

liéns efaoratey WA j i n.the presence

Tnea hydr ophaobi ¢ cat P%[rﬁ?f %ﬁ%ﬁ@ga{ %de]?ﬁ%qr?eaﬁ%%%%gﬁgﬁﬁogﬁﬁd
megidediot e netlimited terastivajedzoarhon petticios idsprotsinederaasic nanoplates.
Ot bt ds B bt b pa BRI REQITIAG, O | gonucl eot i de

adsor ption on t'hese nanoparticles appears to be

[90%78) Adsprpijon ofwolysreientidesand polypeptidas tos: shefioad@ithe purpose of
[ oups. of th ucl ei ¢
o R R 1SR FetPloAR g e o Higgnle, Dongles
et aby(AMWD €71t IRepiher. Levg. &larri¢rie8):23 BROK; hapiverad 20898 D78 Vivo

. m,Res.. 11: 0-1378;
2 Moyl (Rl 1 B e ey el U.S. Paten
5,46831p lé’mfmbls/, e yateriglcobprisids tlrelhd_ﬁbr]ls@t surféice is bifodegadable.

.at nanoparticl es. e, for , '
ARS8 of k1 RAPIREEY Bl o o SFER8 Bl Birevehatomspvalent pbmgerions,
inclding iahésantigr Fydrophtbt. infeA0H®R] Anot her adsor bent
e are, nanopart.icl.es nmade by the polynerization
757 il SRR B o ppeatile. g sege charee,

partideisiegaid redlecular weldhf) depcR@ byRERIIy & At AADRERGE, HGnomer

nFé)It%égnst Ia_y i dene mafl onhate 2.1.2) nanoparticles appear
CONPF AR Y eSO P tagh dudedbe polymaniator mpees(Douglas et al,
198D Theteladof Shrdlo ok nd bb RRBEER, 1Y BEAHAE Bhif 2 SREAE Boating
to aﬁow or enhance adsorption of the IMP and/or antigen. Carrier particles with adsorbed IMP
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| MP/ MC conpl exes [00183] I MPS nmay be admi ni stered in
the form of immunonodul atory

pol ynucl eoti de/ m crocarrier (IM/ M) conpl exes.
Accordingly, the invention provides conpositions
conprising | MP/ MC conpl exes. [00184] Mcrocarriers
nvention are | ess than about 150, 120

seful in the i
an‘g?f gEnasppesiusther cogtest with-ofherompspances sTherrdditiat of ucls 660

sulitaftds Ma] e exaiphd, Sfoidednd 185k %@ﬁne%@ﬁi‘ﬁes e Malnthicdr fo the
and are insoluble in pure water. M cro carriers U8

subject @Ippéorimﬁyémg!etdhe W@lwt@ﬁ éyggiﬂg,cell kbywctm tissmclado ldescribed herein.
f0l.86) o it AR 05 A P B e TS BLd Li§ rg§n gnrsf Pcaadﬁwgg%l’lave been

acceptabl el Mcrocarriers are cofmmon
deseribed (seg, fop exatnple, 61.S.Rateet 5,460;831 L | Wanocaystaliine gbrelpasidiesl (with
e ' iers uch as_.oil in water. emnulsjons
ciofARCor 25 SERLD R cBrad T a A5 Rs sy B Ging b pgpores
adsogptive oppayeptided, pdlpmicieatideeind/@fotiir pHAMA MR 80T As described
useé as

. nhi.odeqyr l.e materials acceptable for
in P B ST AR P RBlef oh GBI coXp oD purtsce hat promotes
adsvkption ofut d1RjoBudl@tideal ik ibkdReABRARH b i

of 1t he i v?ﬁt;q&, re glenerégglé | ess t%;bﬁag%%eg?}%%qg%’ for
exqmplein) the ?Wa ABgEN MiTEHe geuchi napenagiclesfard sefsissemiking

exts of RanlPineR siddd pattRAS typi 3 icles .

cmggss tohr ougﬁ3 aS 10 ppm sc’rt(}g()eln [ ttggg?dg{a\%é{fﬁtg%%(gmwmer
laygrgfdME ang ap qutey layes of antigen.i ers of | ess than about 1 m

- Rioign- " ' el.ect ed havin

EIORE0) An i Rt s bl oFes e SR BimeriBhog e )
alkpj}?y@oacgmlg’ges.gm lcyg®acrgle®s caE0@, polsdikriz8di, acidfd aqdfs media by a

. ' . elected l.ower limit o
P o o oA LRAERE ARty SERE SR tE ponlys e
pargigles tepd)®, hayggizes i the r&@e 0£%) to 300U AmnMd itds PoSibld 16 maRver
i Mot i . . uppek Limt..ln so
el eSS 00 D O s 3 e s o,
1987) OF ar. egample adligatuciebtifes o4y bpatiwrbedhio pblyldoBityll- &ndpm I n

i di. t th i h
polgfbleRl et & il AR B bisorcd Sp Ny RempoR Gison BieR o7
tetrapheajlphdsporumchietidrudr ghatemarghaitionlun? s{H) suc]@b@éfzyltﬂinéthm

- out. 1. bout 1.8 pm about 2.0 pm
am%@ﬁi’}%“ %F"g“fr%‘ 85%2%%1815{’“‘%&%’%0% S MRORRCIFISE BTEHE Fbe
mediated by thedamudtion sf iop peifsetvedn asgticélyRRirsed phosPhER groups of the

Lk er f about. 25 to about 300 nm 50 to about
RRSLIL LR o AR sk SHhh e ut Dol e
Biopﬁasesk)qo@@em@r Ghiaahyeet i, szt)amdrﬁr ResThy. bﬂogi%?&;tf @%@Myee@ al,

0 i ogdegr adabl| e 0 rs including ut no
- sppiiegy RS B o Rntaenony U b isorbetis ey aliotcysmoscryat
nandhrit 166 ek CoAEiathple, DE@%A&(&JLL{ 9987, BBk} et eﬁ."(@'9981> Peptides 19:777-
copol yners (i ncluding block copolyners) thereof, “as
78el | as bl ock copol ymers of poly(lactic acid) and
100182 AhbMECHRASorSrY R Eabé arB BhREAHIRE §18L By & Gy Alrization of

ol.ymers based on o
meykdege majoppie o Epreexpmplegas fescribed indcuspiet &[ab, BPorobpepties

adsbiBEd ; j - hydrid _
o il U AR HAICE 23 b AP e R ) by e
electrosiatipforges follgwied by prabilizatiby throwgh hiydiogsbic foreh as

pol yanhydri de pol yners based on sebaci c aci d-derived

57 nononers incorporating anmno acids (i.e., linked to

sebacic acid by imde bonds through the
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am no-term nal nitrogen) such as glycine or alanine;
pol yanhydri de esters; pol yphosphazenes, especially
pol y(phosphazenes) which contain hydrol ysi s-sensitive
ester groups which can catalyze degradation of the
pol ymer backbone t hrough generation of carboxylic acid

gro Schacht et at., (1996) Biotechnol. Bi oeng.
199gﬂ§@%§gigaggﬁolyanldes such as pol y(lactic acid-
8r] A W de variety of nonbi odegradable
E’gblééﬁi\@g)ﬂ?z 3%‘%’13?66?&/“ He P Wlﬁ‘ﬁlon}?ﬁélla@ﬁar riers
poamecledtﬁdnimmerner DMV RGmplestts. Mol lﬁ&fmon  provides
C#% renef§§@#§ﬁ¥ﬁf Iene pol yet hy ene
BDIeKes t r an, hydr oxyapatite,

Ioms ghri f in si
U184, Mighk: e@ﬂﬁ%ﬁlﬁﬁﬂ&ﬂ%ﬁ@ﬁhﬁl&g de go?%{f"tl? g?Oummsue,

materials. Certain enbodi nents exc
Tosh a7merronlyiegiben obe360 i sies, tpaiferatdyrhesihae Mout 16 A8 in size,

f a figst t I
N T M T T SO
blqﬁagrgdabm al(heug] nonpmﬂygh@ab&rm):rocﬁxﬁ% ote) ac&éi}tdbﬂa F}\laﬁﬁ)%amers are
sucém I0d|1mWatsnénmﬂﬁ6nsec>otnpﬁ§1hg aeioaygmmtpb%e}se&mh G4&iso
bi odegr adabl e pol yners

th h
cof BT X srodvnhrot bEOoE T i aedecrdshin maisrih awcemyble for
lmqummnpmbgﬁash¢¢mowyuageaﬁs) for exanple, poly(lactic

L. .0ol y(.agl ycolic Cld
g%] BIJETOF%%%F %01’&163 111R98151@psd)r mgHpds of the invention are generally
I%Qmaﬂﬁw{@hﬂ% QB@Oe;g aafe £H SeRbY %leet@r ﬁf 1 Itﬁda%gk)?ut 10 pm, or at

or anic solvent, such as nethylene c
QU7 Yt of therpartities pessshagugtmbeug Diperciltee) bt dSintlnde AABodasriers

QHHEIJ spe i zation into excess
G aphrs'orfis B WAl RRSED JHERERIL Blorpeement Haeegntar s
mmwmt chlachuwI BN, 2, $rQrune ¥A 084, 800,7b Y0030 RO
zoé §%f nylplrrolldone PVP) Surfactant In
-t %%Q%P%ﬁl?ﬁ’ﬁdé‘?w@ i er-'ftabOl@iI“rolf2 or 1 um or about 800,
60($,USGD@J£UO 300, Z50) 2601456,1190 | M Ger QL€
i's thenyext racted into tﬁ);@%g?g% ég%uéévg it 18185s than the

upRsy Lipdly & WEpaspbodingntsgthe I!recrssasmmatve msae af shoat 1 0'116 um, about

r,t re th ar.at ed
LT L FARREDS L finT T B oo e Bl mimeaetave
sizéygf dbpatyiffinkxi maboum umi or ﬁu[aﬂﬂ A5G toUBowT4. 5/ ;ﬁﬁ CaBht 10&h MvBut 1.2 pm,

ing at 4 C. [00189 si co- chem cal
o, £ B0 o {5 b | élé'%@gwtérgzlén abput@. Qijirs) abiobiLZL§ pun or ebout
4, Séﬁij wHd @€ ﬁncr@@ﬁf ar@ hadllchs rﬂrgt{egg gn@seo?@%?%@gudqxgpocmers

deternmi ned. Size characteristi'cs are
of aberir3| te abay/3 MymmH0do bbcglhEO(B:m,tdbeﬁtlsogni&@BMtQO@nﬁnd t he

term ned b neasuring the ze
B Rafeil Bi d iecha Pberenom Blogeimadabl
polymers inshading, it oell lingiged toi iHioddprapibed polﬁb@t@rsgid&g s f)élg('lf%ltlc %d)
t t
ro B M i kS50l Bl el e
COpbl}'UdEsngadlaﬁhoﬁc paildy arpol ¥ etByledd dl 61 a[!;Hlyor‘.hGes@e;rpﬁfc:h as polymers

““% Eeglg egb é gld phase mcrocarriers are
| St kayBie ‘E et”ﬁ%x‘ﬁsﬂﬁq[%aué#@fe REBOSER grodichakydeides
sucload Ptﬁﬂﬁhhlyaﬁdeﬁﬁol@ﬁld@b@m Cﬂrrelal%%g%%hﬁw%dno 93%110 as sebacic

err Ilq i d phase_m crocarrier "I s ol
- aci C&F’e‘P{ g’ﬁi es such as POlyanhydnde polymers based on sebacm acid- denved
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oil -in-water enulsion. Preferably, oil-in-water

emul sions used as m crocarriers conprise

bi odegradabl e substituents such as squal ene. [00191]

| MP/ MC conpl exes conprise an | MP bound to the surface

of a mcrocarrier (i.e., the IMP is not encapsul ated

in the MC nd ref.r bl ~conprise multiple nolecul es
mOgpRACORRHAL o eg o tpseecioprid Sy e onds through the

amboReiif® hitthger) sothxds lgl}%uﬁfor dlahin RfanityR8e BRYs: BB 1yphosphazenes
conpl exed with a mcrocarrier, such that the ?

SRR HROY (P P%*Pﬁa}zgnesb%lah £RPtFR Pdrolysisrsensisive pater gmps iwhish can
catﬂ?ﬁe Mﬁaﬁ&tdﬂﬂ%o\%ﬁﬁr bﬁ@b%ﬁﬂ%&ﬁgﬁéﬂ? Sk yhckacrdI groups

coval y one o
(thﬁcttt Realaflo90)Hiereampl. Hiognsd d 9WpH02); aad polyamiisies wevhiaz pely@ieec acid-
Co_tl}tgﬁm)cormosmlon of the mcrocarrier may be sel ected

and/or nodified to accomodate the desired type of

HOAT] dgwide s'ameéadoﬁ@nbmwmkemqwrms shitabiefor anufh@@ER2]

be. | d
iR b e Rl B DA e, emnt
polyethylenry pilicm kérgmicy mlydcmqmde tdnemnywdm:&yepamej uétwgold and
fen?:lrrf g%nr% o%] gmhﬁ%:gggﬁlﬁtte%?lg 2 add Ui 0%1:& o eltué? gold,qatex and/or

magnetio Ibp@isaﬁecgrm)dleﬁibedin(eﬂtsghe mﬁkﬁ@@?{b@d’ Itﬁi}c\%&ﬁ%&%oﬁ a ﬁrslt Il\l;xlgtenal
u e a S 0 Vi ge a site a | C e

(e‘%barc%g e{“gma‘ 2 facaalpt SARRGTBRETA (€ PolysiyTenchk
m@m}snm jﬂasé mmme&pmam@tecmqema%%m%% 6

i 0 d of . the IMP, or at a suitab
XN Fheéﬁa%h%s%epj‘{eda*ﬁ’ eﬂ}“ﬂm S0l enh GRIAEOBEV aRPTation twmnquer%e

Geﬂérﬁ:lbo @Athisit@hniiySe, BRAGAIbY By SRrd R £ ﬁ)?yabﬂydéﬁ&? g&g{@g&? o

noi et.ies throu gh whi ch a coval ent |1 nk
-cyanpigyeigt apdiprly(ookvaroxy esterss f%(wimlbwobmkaasmﬁd)ml}t@@cohc acid),

I
pol?’(]ﬁ %g”fcﬁ% ;b I%{qygﬁ%&ﬁc?d% fd ﬁcﬁy(ﬁ%p}\}alagtgﬁ aég] %ssglvp vedina fuét'able organic
solygng SkEcheas mepthyileng §hl@h &G tpestmlﬂ.e thehispesedpiias©(DR) fof @mulsion. DP is
emBRMRE §Phi -gﬁgéh A¥mofkdRiMti 0n infd etxh?ss OIGRE o ?efglgé%a(:ﬁpt&naus phase

crossllnkln ent- or use an acP

(CR4hat icentai ssno eﬁgm'faat&nta&rleﬂahﬂd, polyivizlylalcaholgRVW) bi
| I 0193 w de
pd%?l ?ﬂ?ﬁg c?(fgg)sl I RK) ng ﬁs tfglegsgi’i)r %‘Lg a‘P(‘}?o‘%ﬁhﬁthetﬂé

suitgbly-sizgé emilsioh dubplet. c’f‘hm@m&wh&nf i€ &fh lexteacudd tifito @B Cand

w5 4] o Bl SERSLEIL L2
sepgnawgbypcdmfugatwg@nﬁltandn,mn@ﬁﬁéd POt ieReiniidé, O Oephilithttion or
appERERY e Bloud NErGORLLQUEALEON OF the LD and the -

m crocarrier e desired fina

(90180 ghysamhmm chirhéterisuibd dvich EORBAEIze, ﬂkedlﬁmh'aﬁﬁ(ﬁﬁface

| chaw$y Q% i t her, honobi.functi onal or heterobifunctional.
Sh BRI Ry eterpiged | Sipebaraptsrishics are cket«rgnmed for
examphﬁBj' dytlmic leghpbaitérigt@BnBAIBdRE Ri-bcOthaldGvas | Mﬂéﬁ by
5 % an al dehyde crosslinker may be use
@ F?@p?F ‘an | MP and MC where both the INP and
b0190 tid pBase M crobarHE ipi
[ te]r)gﬁl fgﬁctl onal crggg{dlggﬁzsrmggﬁ?& felles; oil drqplets and other lipid

D18 REEICH WRGD thagEpoatiel bivrerqdablg polyenervert eilsri medthin

Hb)dﬂﬁ UG RIBHS TR RSB yalently .. .
emI i nk&}fyfree sal fh Fe(f%yl on the ﬁﬁ; it &fleregjg’ ?almggts’atﬁ?lﬁ(@“d
ph Wmm)s areahﬂ‘eidesraéatm @edtp Mdmtlmsmn crfarhuzbgrhda‘tﬂmml aich af

inter- n1crocarr|er bonds.
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In nost cases, it is preferable to crosslink through a
first crosslinking noiety on the mcrocarrier and a
second crosslinking noiety on the I MP, where the

second crosslinking noiety is not present on the

m crocarrier. One preferred met hod of producing the

i#ﬁglwt cogﬁﬂex is by “activating' the mcrocarrier by
STHFEE Bk YosgtaRe ot Qopaiebrss Pﬂ‘&iﬁdﬂﬂiﬂ%ﬁrmllcrocemgrsrs bil Atciplets within an

oildgater errflSionf Prefarably, bilgn- WML Bﬁuﬁmgﬁﬁ ér@c bat (.I‘,O%[{I]ée

the | MP and activated MC under conditions approp
biqdggraqaple spbstithentyisucheas sansieneker may incorporate a

[@@Qf] ﬁ/IP/I\@C %ﬁ@@k%@ﬁpﬁ&% rﬂ@ﬂﬁ;duyrgf ntrﬁﬁ étgrk o8 9f agrrgw}orz:gxner (i.e.,

two reactive leties 1 n the cross
theMPds ppt)pncapsﬂp(@@{ in tp@MQAa}ld prefcnablymbmbﬂfer waltisie irticiRe bs IMP

t fr
e A —
corgpleirqdnmﬁray mfcmcamen S@hlﬂlﬂt i“hegmtcﬂ)chﬂQEr isBoGHdXG &oké Bbn one IMP

rises fr e am ne groups.
P %ﬂt er oe{)ﬁb?r un c rm& lgl:&ﬁﬂ% { Qr@opicevalank e%%wm be
undemboo@rbomqns of SklnglSn, theart; ttedMPi mkebe ﬁ@ﬂiﬂéd & (Rﬂa'éhlzgmiﬁ fide
a est er sucgci ni m

°°‘§§°?i@%ﬁ§?e. %88%??%?%8?‘8‘#@%@@@%@%& §capgoriate the desired
type s€binding desiriet fir @VIPNEC Memple &5imay@l ently crosslink the

'%za/% fxtgr ;’5? d%&@»@ conp] ex. [00195] Non-coval ent

?Prpqy nde & cPrRlexes 189}' 'a%lgﬂlﬁqéﬁswcemlent
crokdlinkling gcmrologynmervﬁet fh@ﬁ)nt &ty 86 IV@Hoftion will be modified, either
to#bAeCtrOSt bonds oohoblc i nteractions
mighy ( aér 2 ﬁiﬁ%\ ing: ¢arhoxyl esulfhydryl group) or

incorpofate1addifel @fg , PEspRdTONIRAR) AhdIERIGE Bhsel E)tp%\ﬂ&:etd QQ%t wﬁ:ch the

.nor na e case when a binding pair iIs
Mr’ RertipREay rLtraYln)e 'p s TYEPeaPiat dive digk herwemham pad mpmons of

the@oiplle® ¥ASbethQletay e 8 8dr 5. e PIMhENAT, (¥t a Méﬁrg%‘atﬁeﬁ b%e at an
ung%gctrostatr | oni ). i nteractions,

Pagion ipdh t e atigfRcasas ds gwr@w@omm/ﬁeém mnorpmrate
moies taroraglh WIS |a%@¢'dléi|1€hﬁ]&!cl5‘5ﬂbé e M8 8Pkl many

alr Due to. the hydrophilic nature-o
pregiat opihe MiGTPeABHeT ARAY alsp berRized o Fpe BYBAVGHs fotmeddlyyinaphating the

vyt ek R A0S o M oo BOITRL £, ASRRLAL LY e

requi re nodification of the portion o
- (egdhfedxeserreioha sroptinking aepnmrg}m se jofalr apiabd micnawkeiey comprising
an 80418 ABleYy wiiBewillRHh 9 BARRLCH R Gl ink ﬁvrpin oconpat i bl e,

rel

noni_mrunaogeni c, and 1s naturally occu g in the

FOPRASY Adtide varisty efivensslinking deshnologies om knowi inttiende end ﬁclgde

h
A T o055 SRS
of skillsip ghechst, ttgtselpqiog ofy glhsﬁskmg hgdne mtcbcrrﬁdshnlﬁlﬁgibrbt@l‘sdl Qﬁﬂﬂepend on

n t he dr ety to t
XA I VR
the ﬂMZ@/M(IS/Eompldx.tb ’ﬁbaa droh_ellnﬁklert Iyla}olfbe é1higa l‘it)tﬂcﬂ?ﬂﬁ@bhél o?ﬁét%ﬂlﬁtmcuonal
W SN R or s T 6, ATk xpiobs g ey mgrety on the
mm "MCrfe.zhen ald&fyﬁeal‘:roﬁﬂﬁlket Faega befusdd t6 G@Ja{-’e‘ﬁh iRl %dlmreé%i MC

olesterol "noiety is pre er abl'y adde
whgrEodH e 4o 6 SRt fo o sadie e B [tanb Bndionel
crogsiuketsi \mrmze Giffefeae@oiefied on SeaNtH &hd Nred@rd a%aléﬂmdo(ﬂ 995)

. .Eur Bi.ochem 232:404-410). Preferabl
hydroxysuccxmmlde ester may be used to covalently link a free sul ydryl on the IMP and a
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mcrocarriers for use in | MP/ MC conpl exes |inked by

hydr ophobi ¢ bondi ng are made from hydrophobic

materials, such as oil droplets or hydrophobic

pol ynmers, although hydrophilic materials nodified to

i ncor porate hydrophobic noieties may be utilized as

well. When the mcrocarrier is a |liposome or other
fre;agine Pt MO) nand arcrieferred to sepimire fomgation af iter; michvearrier bonds.
Tn Y ' 1% the L MP and the MC

e, SRl PO e el Aeani i on e
IISHEHPSILANE 2 seppndicrassimkingmoadkly bn thet IV, MBeItet@idicBislinking

¥ - al IMPIMC co exes. bound
B R A
complyais bie‘activatige’ thé micheapiet Yynimchleting déth AaeleRdifanctional

ofels y [ r or use .in_ngon-covalently
SRR A e R M N Bl ietes Ge e ond ackivaea
MChadgedndivaisiappropriatafor reattithi afhe gfosdinkertindyEintorpor@l @ Ytpacer” arm
bé&&gﬂ%}émﬁl' TQ@ n19§ocarr|_r may Jntr|n3|caf?y )
pOS S eSLAVLBRICPES & 1R RYOJEacHyE moifties Bl prpwstinkerags be directly
hnkedom conmpounds not normal |y possessing a positive
EQ@%%@hna% b? dﬁriﬁa,ized or otherw se nodified to
SBE PSSt §o ¢ DY iperior compriges atdgasheriediee
sulthyeiryl @¢. ¥ "Provids@ By & & -#hRJK Srolifi@d Bhee 0P GiRkd:] F ' to the
o .add positivel char ged groups, stch as

derivatized t ) / :
V] 15 2 Wﬁﬁ? fhedniciaparasr cqmprisps ¥ﬁ§6 gmine\gegups.c A detgeiifunctional
SSlfkeLiREG VRN thiRese FQbRRIEL S8 of SLAML b RS
q%h 'crogérriersgu[i%éﬂﬁéh%fgg¥ﬁ?%£§é¥g., p%é#§¥$§9§gxmp
. ﬁiﬁ}g%éﬁ;“% F‘F“é‘éﬁ Avfesumidyl odN-meleimigemetiyl) celohreane aatbox pate is
sl o0k Vakd BEMCS 1RAIcE iR otk Ad fiap AGHH wE FRRIMETESptex.
to confer a positive charge on the resulting
P iy qopleptdME/ MCesoympl ek sum e lked b emi dweebohuere binding or
mﬁfﬁﬁ%ﬁ%%ﬁﬂii%e&%ﬁﬁc@h& 1S 8rophiétid A &:ﬁkx‘:s? h}%o g%g bonds,
vay f‘?fxﬁﬁ%ﬁf @Bgqtions, or gcqmbipgsion of Ermurmiarp diffecaneinfeOhAR) as is

nofifdldylthd LaSBHRY @ﬁmﬁg%{g}%@g@gﬁgg\%ﬁ%epm yl ysi ne,

are added either to ir solubility
i[401P¢]Psefemserbnnascovileg IMFIMAsonipkses doetypivelledampl dxMPHIVC
h Qr.pti.on ont
e (R AR 0B pEf Sy 4P eottrengh base
Paizing betisehan IMR prska polynatleotidebpundtoan M@ gsteafadbinding pair). Due to

@Qgﬂ v ' ' nay; be. c ' out under,
t any O?éisﬁﬁc ?’Sﬁ o nd‘li 1%8%{%? E 59‘?’#?&‘1‘%‘5 ?tﬁdﬁs’m/&ﬁ% COpyP{5f Which rely on
hydrophsbiceinigrasti¢ns. tg formathepe 4omglax5geﬁB eyl Pidqéiye @6diBEMOH of the IMP
r I . cause cationic

 pofihiob B LALVER o fodhiormi il PRER RS Gies el e y
hydgoplwbiomoittyds bibcrgmﬂaﬁgliemfgﬁf&mhﬁ) giidE, aad Y ﬁ%ﬂ%c?ﬁgné nfRe
. Peri uch. as , . tes or nmore, includin
inc 0P fos i Fogpination FamiERHCR v sHEHSOR BapFISIs. PRtz ey
huma:m).b_Exa:tﬁ@rdmfkfe}fb_ﬁ (hy&bﬁm_@ﬁtﬂl&feﬁ& iﬁ’m&q@%ﬁ{@%’%’mﬁ“ﬁsum as

ver ni aqueoys incubation of polynucleotide an e
oot ek heies” e mplid Gtk ey o the IMP il of
couttes dgrpdier 86 canfibupdion OEGE BAb iaHe ﬁlesi@éﬁﬂba&%{?d%oyh%‘t}i%ojgty.

associ ate, the |M/ MC conplex can be forne
Thg ﬁ!‘ﬁ%ﬂw C Rty may bepddef at a5 |comyeaieabitede the APt preferabl3: at either

the 6f DRBER B HBY ofRAAIGHRG ' i ng surfac
charge before an%l after %ﬁgﬁ%ﬁgg{%&g ?&é%s%&g}é({l?sgeﬁ&

mowsty is Prefera)¥ pddrddo thay’ enslend eIV, asing chryentiopali chirhigal reactions

agai nst suitable
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controls in, for exanple, established human peri phera
bl ood nononucl ear cell (PBMC), as described herein,
and nouse spl enocyte assays. The fornul ati ons may al so
eval uated in suitable animal nodels.. [00200]

Non- coval ent | MP/ MC conpl exes |inked by nucl eotide

- base pairi e roduced using conventi onal

(s ﬁ%h@gﬁﬁp[?ggg@%ééﬁé}%%b fur. Boliachsni 33?d4q4w‘rj/0_h/[f’1@fmqbl3exes
midioBarriéth &R usAE IUBINIG c@mﬁleﬁésm&[ B}eﬁyd‘f ic b ?%l’ide from
y&_@eferabl y.a coval ently bound ucl eot'| de” ?r

Bibif matEilsy ek pe ol freplels qrhadropls)bmpqlm afthough Alydrgphilic
maAR AR SIS Hcd oxtatéehyd}ow bid B ﬁﬁﬁiﬂ%ﬁ?}ﬂ% lﬁihze as well. When the

.conpl enent ari ty bet ween t ure
migrgedraetis ¢lipgseme @rrcéheerhamdphaae thigmedrri6, cosqpnmg @llurddn, the IMP/MC

I I ef. er abI I
cof Ik s o9 B oR Befibee ke VICHHE! Bohnta Pl o B oper to
aveyd enepsudation ef tCINGD damyg ﬂ'feM(bﬂrebﬂm précekdie art, and

'0?’19{}3%%%8*8%1?9? Eﬁle’gf%g’ S *‘%%C&I%PN‘E‘? ﬁ%ﬁhitage gﬁlﬂyogxploﬂ

theﬂﬂghlb eegas'@obhhnge bf thk pbllyﬁudld)dﬁdabﬁkmel Ac@di‘dmhiyvinf’c/rd&ners for use

o%n&kr entl I g%ci)h\glg{wgoal e o @yﬁé&%@%@%@@a@) at
phymdieglcdm pHcde fgatpai pH 6i8i4). lThe ﬂﬁcraéan’&!r adnyahtibQbdry g(&e& a

S n. about 10- 8) One type of preferré
POy ‘rﬁ"a“%ﬁ‘g%e ?‘F“"F%""JBF&‘HP e %‘tﬂ?@ﬁ{lfgmoamme}ly PPSSESSing amepitive
chzagtt nlaynbe ddfivatized 6 dtherwe Ynddiftdto 6RORE Kﬁ&elym&eﬁ %éaﬂgméb For
bi ndi air t rret;li( eIl\/P/l\/CcorrpIexblnln
eyl el e s Tmas i s e e goeasie ool
h sieRPrinffy ddied
MM R e
mcm?f ?Hﬁ ? mlvafﬁedu@memﬁ@%m\e és21) positively
chersNEa&ﬁiﬁﬁJ?%eﬁ@E Ahe thAR20Rke 3@5&’( Mgé I)&gﬁgélﬁ%hc

nbodj nent s q_{&@Snot i.ncl ude an antig
acIGL SORNYIET I PGBt EhaERsop dhe ras%m maiceRganier prrtidies).

fosssise d@é’cngécﬁi&éii& rto zﬁ-@ catdnlchfic dﬁ?{%h%%‘gss &EﬂmE Fﬁ}ﬁ& g@oi\fgxers

conpl ex therapy rther enbo
for g argplpydurdiolesy! Olﬂ?e Brm?tabylenmamprgme@oam es. Antigen

cetsrmﬁnaeylﬁﬁﬁsﬁlﬁﬂ bérkiRe E@FAEM ;Bl}wsln% Nr@Ea B elinef b bf@r CP, as per

%exma variety of ncl udi ng Soval
theHr? Hityig shesoRRPBNt | nteracti ons, as descri bed, for

Eygm A8 ded RbBAR, HoPMC b c%éfé&&%hf by Prel“o%g@ F cgﬁrp{u%éfmo

o

l'inked to the mcrocarri

catigRici THETYSEheEes b incbton af paliukieotidempl daeqmrtmmmmma@ iflfn
aqﬁeﬁé Al uggchtlf?cubgt%%krh be c%ﬂne? Lgx%e tgfelff iR 1&(,961

descri bed herein an wn 1 n
incliging ambignt (g@pm)aemmhratmct(e gomk@mmﬂtbhymloa@E or wdviedeRiptration (e.g.,

PR e calbalt dleRafieRS Sod i BpelPRA S FoshPels S e iy, e
inculppdion friag bifon dmyrrg)npanmt @megemod)m&hlafls A 15 Rvrutls R} mo&nﬁﬁcludmg
n u Vi ctrost at| or
oveRBRERR Rk ERUIOHG, P BB MRS raslbestinbee en P ptoni
mmronpﬂemssb}rrgrea@n ﬁqlﬂmi; ifidudBiiidn PN IRRHe MRAPROBA MRS 4 °C.
adm ni.st.er ed a% a conposition conprising a

Ho BYeE P i B TR PG IS BoRus pideq raban s aogikinghe
IMBYYED torfiplexEcan bEEPmEe@ BP Siftipld @kinfiRtraBBS UF AL bBGn@ikotiBIIIShe

MC. Microspheres may be characterized for size and surface charge before and after
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response in the recipient. See, U S. Patent -
Application No. 60/402,968. In sone enbodinents, the
Cl S conposition nay al so conprise an antigen and/ or a
fatty acid. [00204] The C S conpositions of the
|nvent|on are typically in particulate form As wll
apparent to those of skill in the art, CS
P%wheemﬂea#w@wp o$lectied hajchss mayghememeiuricd lfDr\M:ﬂl\hty(xgmﬁgthmtable

c [ rent S
B0 i 8 B0 iRl i e Bl oo PR P P, o
des¢ribed acrpmcamésnome sphrmocytenmoayst iThe §orﬁﬁ11ahb1§’s th&Vas dvaiai®B ¥n
sublgn1d %g in ranges or as a maximum or m ni mum
dianeter. Parficles are considered to be a particul ar

400290} FomatovkleasIMPAEY) coﬁfpl&b@hﬂ&ﬂb&@h@&oﬂd@ﬁaﬁ?@ﬁ%g E’P&Eftbe
0

fied d f at |east
5 0L a7 SRR B, b e A s s
proab.wpbmﬂg Omick®agRNOnYekiag atbousd férﬁbl?fa chldntiy b@nﬁdef

0 di t
poh58enioh Uy b eshrneow h%n@tneatr IReomataly complsmgntary o the
IMm Cmd’db@ﬂmfﬁ bf dohbldnRhtalif Hbtwedd ¥ P &nd tﬂ@f’a&;ﬁn’e gniéléo%ﬁe 10

ﬁ% art cl es greater than a cutoff
_Pfﬁ@ £ tah 1001} eapfigpus Bpseqiairs mnare prefesablipst least 20 contiguous
bak d o

¢15dird d TRScapted AdRRbtideiihyPe Bbuh{i‘ to @1% W gﬁ%iyﬁﬁ éﬂ%dtlguo?vn in the art,

freez fracture processi
and i ﬁbbrcewé?nékmbyundttnéhe@%)@ %tdhqaia’sxrﬁi as of the
1[00201] I @thef AHBY diRéntd) & u@é'qﬁ
éboutISO §n1|n dlamstgirtlHﬁl re ppﬁgera Pﬁggesébﬁﬁgﬂhﬂzman
copplesmIhe biaflingpaismay be 2 resepjbr and ligsmiyen entibody melrﬁnﬁgen (or

epitbﬁé) RRkhy &h&%lﬂ’&lﬂgl aQ%v}L&Siﬁncfsha@ﬂlgﬁgﬁ ge§ ZKE iels%@gn Bbowt 10- -8).

di anmeter. Pref err par ICle SIze
Ongups 0 @rqﬁqrqgm%ga@rnq bigtiand: strept@vigim or Biolib ahdavedipWhich form

velntdobiibids. ok hAMTEL Blis o RORICh R COTBANGNNS, e

S conpositions presen
IMP5is deriyatizesntypicpliseby wﬁentdmkmmm onsmeabédr o6 thg biriding fhiir, and

h I
mgmleamafeg sifthe b6 AL P bink1E ol AT B0 e

agent opt1onal conmponents
degiMatiz Pqﬂgi@nndwba‘ulw wiNPMCrophpidx\fetnyationvar i ant , vv| th

o el ey RS SRA L AL AAE S o0 L%

empodiments gclodet antj gen(sy @ssc@atbd wtth (ﬂﬁsdlsfeasfbgdr doddeOWhigdR4he object of

th I Qut 1 to about

é)ﬂ\é’/fvft rr%ﬁ)? rroﬂrléérgp&r é:% Hn a 6}/ tip) scgycmx_l to q1por more

anbmmlg:um dAntigenosy bt cmt}fhedl \MEJ &BMﬁﬁrﬂbﬁbf SINEP/MC complex in a
reater range of

vl BERRIST BRBER Lol Rk Ao G1edt ntachmnes domsoricor
. exampleyrit Wb 98/M624%i IAlltematiely tht @ntfged Qidyde MnR 16 Mle RiSroRarrier. The

t f.th ht of the | M, d
ting SRt By Spisen gl e B M eprapienes ecmariiigas Bniggnioommnd o
theﬂiM?? &ihdb kr;édﬂb@t&:h:ﬂtﬁﬁ @ésBi’&beHQneﬂeldTHquanowﬂ_ REthE 'lﬂ&%cﬁnr‘g but not
CO gSl ng%g%lnt 1S genera Yy pr esent I n excess
@Eg"s Bect t linkage 9valenhoniugatien it p gropslink® maiety ¢whic may
mo&m@ \dtspakerarind, Monh&AhleR b Rju SR 0S4 %90199 Eﬁhl}fgé%b %’gp Wiotin and

; nore preferably about 2:5 t
i) and P@ncgra}%m icmw%ormse@mmm byvsorihebia bbuding. i on of
a nunber of variables. The size distribution of
particles in the conpositions can be nodul ated by
altering the ratio of
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cationi c condensi ng agent to I MP. For exanple,

altering the ratio of cationic condensing agent to

I MP in the exenplary +ISS/0.4% Tween 85/0. 4%

ol eat e/ pol ynmyxin B conpositions can alter nean

particle size fromabout 1.5 pmat cationic condensing

agent:IMC = 1 to about 45 pmat cationic condensing

age AP cpmplexasyrith b omgtondensing agentand slabitivzine ag

%{g gonr\@psi tions conprise a cationic condensing
71 IMEs mhayrbe adwinisteredasial comipesitian eomhprishta caiorfic condensing

agBR HnMEC KBAL L héfs J ] s, the .

conposi tions conprise a menbran STup
TePPPS e Prereraniensy Seee Hath Pytert Ampiligatjon No. 60402,86% e k@R@b| v
; [ / bi.| i zing agepnt. ln saqne
el UL e SIS pbboon A aRo ShAR e ob alhed By il
OBO4; The((F8 compesitint yf thoinventivaviraigpialy i pRtiod e form. A% will be

L f this class of enbodinents )
PR, Bk SRR R i ommar Bparoh e ayrahormill consis
of Tmepiat®0 of parfivieest differers sizbe T3ucabithis Zatmgll PRy vahilility, the
g ge e as.an .o tei onal . addi élhonal .stabi |l zimr%ig agent .
B9 58 R R e hBen R o L e ihpstadetbe Lprdes r as
maximum ormihimainligmepa) ParfitieSare chikgdefddto bO'S p:ﬂ'ﬁ&ﬂé{'%%@%f #lidast 95%
ensi ng

de by the process of ¢ .ning a cationhic con

of B e PV 58 o e B prg@t! o It 97% o e pariles ae
lesS @fah QO inén i@ &liRMe@Rthen the cRRT i , Ih&en

of t he_piﬁlr]vent I on Q%nnprfseﬂbi%r?rﬁggg%gﬁg% %rc)?&g%???ﬁlggs o fess
thag?0ren 19 digreeterdr Rariqleszemey bromteasbiediiyeny pnoertes mefhod known in
theC R ARIARE. BNEse Ak 5 b Sat loni ¢ |i popeptide
R T, SR B b sF & Pl By o  cutor
ﬂzBf dyngmiclight seattering elattionimzicTogeapycintluding TEM@articularly in

PRSI I [ Li.zi ng. nt i.s not a serum

Co%r oteln ?:fogﬁzlp ?ﬁf@eﬁgdch%fnggg%doﬁea@éﬁ ®orotein).

[[Qﬂng]gjrefmblgoﬂIe Mon’rﬁnﬂmf t?;h iBvemniop Gﬁhﬁﬁse p&ﬁ&lﬁﬁﬁmcﬁ @re less

.ory particle rein the particles are
S e R b A i fpe et athongh i
somt ebddimentgthe getities ivhibte 1bsS R BBRAND 6r f Fﬁﬁﬁ 86Reter. Preferred
an | MP/ stabilizing agent m xture, and

th%eby form ngq g
PaliSigisizRiranges Beluds 30eH; COloen tre?f kmg0-8torR0 i, 05t & pm, and 0.05 to
3 VR @4akkd 1 zi ng agent m xture. In other enbodi ments,

co sitions of the invention conprise
Iwggﬂaﬂm ¢einpensnty obthe CIS tapspositions miaybé fresepiin vikheS ar e

or. ~by: C inin n | nd a
roloRlg Y i coble B0, M SD s hom o e B8 penbvnts of
stabijjeing agﬁnt(}s}md ,opmn_dld@mlhhﬂits]{@cﬂ aslrrﬁtrp E@ﬂblaandiaﬁﬁgéﬁwim Semain
.y ept.i.de refer a polynyxin, nore
relffet Ao BAR SRR Rl hesin e Sodohovt 1Mo daRh (v,
fattyiaxids ranging rirosoabeutedno OCIY6RAE Sntides cShclktaibad BSkRORh absut 0.1 to
bl L A, Serum Pr%%n (particularly not a bovine serum
absf L0EhelsRL. RSBl APy 1 1A ko Of evbndi, more Brefo@bls abont 10 to 50
o/AANPURE ArhOidSs 4o ' ' article :
HEher ei n t he pare.?ia{%F Egh%%??ﬁqghﬁfﬁ%ﬁ?%s%%ﬁ%gﬁgfﬁ‘ébJe"t toa
gregigeitpge efrvaripondm the gompesiions of thy irvgstivn. Thekmouns oAIMP will vary
Lani t : her enbodi , _conposj tions
o Al o Bl SR R Rl g Fom
aboph’® eg/mlttheba R tighth b preforablyiabsuta OVRBRIARE /ST Utk Btionic

tionic .. ' .
con%l@nsmg agent 1s generally present in excess (in terms of mass) over the IMP, generally in
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| i popeptide (preferably a polynyxin, nore preferably
pol ynyxin B), an I MP and a stabilizing agent. In sone
enbodi ments the stabilizing agent is not a serum
protein (particularly not a bovine serum protein).
[00212] Cationic conden3|ng agents useful .in the CS

conposi t.i and nethqds.of using. the CS
ratig T DA AR GoTTE PR e AgRio HHPE 156 dre pisfegebly about 2:5 o
1:5charged at physiol ogical pH (i.e., pH of about 7.0 to
ﬁ@g@ﬁ 7.5) Preferably cationi c condensi ng agents
PRTtiFls size Hsthe F1S sOmRosiipPRYS 2 fastipm of amimbes of wrisjes. The

smé"ﬂﬂﬂﬁiﬂm%?%@lteé &%&mnﬁﬂ%@ﬁ:oﬁoan e YoddalR Fbg a.g tﬁ’J‘r@ho of
positive charge per nolecule. Cationic conden

catipgicrfordensing agen; tq IWi’e Fonexample, plisring theomtie pfbdatideic condensmg agent
0
to Mﬁ%ﬂgfn@laﬂr +Is§i69!% ?gegﬁ &5/ @J/oyo‘f& df s&nﬁn}c&%g P]g?smons can

Preferred cat’i onic condensi ng agen
altgramsan aamcld sige frpmiahept d &t jimo i @tiohit pargendingleent: IMC sditd gbout 45
byt not ted to ynyxins including polynyxin A,
% cW’ 1?5ﬂ§?b@$% q‘éolynyxm Bl and pol ynyxin
m208] m&eﬁﬁm)&ﬂbo@meﬁ@ ﬂ?igm tonkdositiBhy nprile Ecitﬁh’n%Q:ondenmng
ynyxi n K, pol ynyxin

K I
age&gfmﬁbﬁsaﬂdcgst' nhth§ laﬁaora%myﬁgﬁ%gﬁptTm otbmembpdln@nts the
comﬂ&itid)dé Efnpsé EHJetnBraﬁe dﬁf@ﬁﬁ%:éefﬂloﬁc hﬁbﬁe‘f)ﬂhé réferaiy s GHiyhxin,

D, C|rcuI|n E and circul

mOAWﬁ%f PiRObRY i), %ME; %ﬁ&lm&mne Inaeme eohodiments the

S oct %ﬁ%?}tl A A B T EE%E%%E@&H‘W
XSGRV Se7BPQgitiop eﬁthil%féja% of srehodimentntilidessa palpdxyethylgye dter detergent

sudhQk Tedd §058 ThRkeR 9& Mé&tﬁhﬁzm 9&%\9 Wi’% oﬁje%te é%ﬁ aIS additional

i ncl udi ng cecropin A, cecroprn cecrop
stapibipigg et and  KALA (V\EAKLAKALAKALAKHLAKALAKAL KACEA)

(00209 GhRe RfBlhLAL Cﬂ%&tpﬂapsﬁs%s&gﬁge @%%O%Qa@ b%}ncles

not I|n1ted to cetyltrine

whisgeinAhe pmlmmd%pmmsbp&mmmpmc@we&mg agent, an
IMPGRE Y b e@gﬁ% %%hm?thg EHb G adh o S0l e:qlb”%;?n%%t%' dottPositions

bromd ycat oni Cc yners,
of ﬂpgpnv]eptmntcgmpn@ mpnmymgdulgtgtwmemc(e@ml)crm the partlcles are made by the

proQ:Qés%?LMu%ﬂ H}e&%raglg Es}uﬁpﬁ$ca%%£1t 21‘1 HR(? &)&ﬁr}%&}ﬁ? Ipﬂlé/myxm,

cationic CO enS|n ane
mogepreferably polypopepB), dleIMb gt aestaibhz_ungagmt Vifgoth& embaalir@ents the

ol odi nent s, & tionic

s ERRRLY nal e b o g Y B oS bt 69

[G0210] In domi mtﬁ:)»dmadtsd@ﬂhiompchﬂws compti e itrenmombaaitafiparticles,
B BRSSP i e
thacmrmmmbmb dasrgeitcthedey folmeﬁ@ aMEMP/ st B RirpUEHe 'ﬁﬂi‘tlﬁ{'eeaddrbombnung

W? d reduce th ﬁ%@ﬁ t ensi on of
o B ORIroSPR BT 1th e SMEIRE TidnecHem Py o 096 wWodiments
' corﬂﬁbﬂ’dbhs SaBPineérttiol cothSitse MhRuhdndl8dry p&eiciR, Svhiefeit tﬁé f)ﬁ'gcles are

ngng r of classes of stab|I|Z|quggents are useful

formed by, e preps of porahamng Ay Mharte gabibzing pgent, fhreshy iferming an
IMPRE&biliginp Gk Bit&hreSanfl I@Bﬁfwi%h@*%'ﬁlexﬁﬁf&i{e%&h dngs &E@ﬁﬂ%ﬁlpnde

nonj oni c. detergents Bo ymeri c surfactan

(orgferayyiaplymmaiise more RipfaraBnploiein Blywitothe AdRGjabilizig et
miEeee @ He SmbBfinfRRis %%%ﬁ%ﬂ:%& Snt bt hakdnh Yo L articularly not a

t
al t hough in certain t's, serum protel
bovine serum protein).
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(particularly bovine serumproteins), fatty acids,

and/ or ionic detergents may be excluded from the
definition of stabilizing agents. [00215] Any protein
may be used as a stabilizing agent in accordance with
the invention. In sone enbodi nents, the stabilizing
t(gent is a protein which is not |ntended as an antigen

bl Ingogye swbpdments G compasitions cempResEPREeme dulatoryj particles,
whefeff the ﬁa?ﬁ%lésbﬁ@ﬁnpﬁ&ea Rf8hie E&d@ﬁslﬁjfz{é Ifegn E%P hd Qgtablﬁlﬁ%gagent that

speci es as the intended recipient conposi
1s g pongpnic defergefe Ie oWrpoerbddaments compasitipasl of the inviestgon camprise

[ n e :
S R, 501 B0 ok 0, B A 3t i
hpelrebum (prefesablyia polymptingmyone prefeanbly pelerﬁwkma&), an IMP and a stabilizing
o3} 2 sbhE LA RSN : Babishe oS0P RISyl By ot
bomadmimpnotvgn)agent in which case the antigen need not

W1t AR el bl Rty G 51 s o o wine

thdiﬂﬁp@&pdslt@ﬂﬁara ftblerrleh adiichafe ﬂcfsﬁrvblfy?\éﬁzﬁgb@it pﬁﬂfﬁologlcal pH (i.e.,pH

of S e e AR e Mot s s Pl aventon
armm&bﬁdnﬂi’md h:f&‘dolﬁ@h@hél @b isgBsifplifibre @an one positive charge per

ec nmet hyl phosphi ne ox APO- 10) and
mo Hlét ﬂ:ﬁﬁl B o ggfmtwése@g} y(n;g\tp@lg‘gnﬁon include hydrophilic or
an@ﬁfpﬂﬁﬁ}pb}yéhlﬂﬁi hyl gl ucani de (MEGA-8),
nano N- et hyl gl ucam de ( MEGA-9) and
i fefrqdﬁerqm cogfeRsgigenty Weade: 1@)membrane distupting cationic

LipPySph@s% Yt S nt 1i8Tiedt8 6! ilclaitdgdy B
B&le oxyet hyl ene(lO)l dodetgy ester c%b napol Obp tymyxin
B

Cebiderg e hgg S Yfam )R HERTLB ?WY@@)D bolymiyxin E (also
.mﬁﬁuﬁﬂﬁene(%) Iauryl efﬁ{er é’k'% ?%l?ﬁlgmﬁé)andpolymymn’[‘

cua.ép@gy gwmﬁg iRy ;c)ucgm} and circulin F,
ocREpYe a4l %%ﬁﬁglg&h gat% }lyclte(ﬁrgﬁ rm§ %%rlz] il };e;éng)es including octanoyl-
XQ%&F% AKHTAKALAKALEACEA;

po%nyy%%g% hyl g% g?%dZO g%c ear y CI But(]%%{}&{ Qo_;;ég)myxm B
W@w@@rﬁmm@m@)@@p@aﬁy pecmm:eB and BRIrdgin P1,ARPKFFKFE and

smg%% oxyCLhY XRERX AR I ARHEW L ORALKBREN! by S8k chaincaonic

ding et @oPlinites} toyektyltimethylaBRiod{un) bI@BJ)de (CTAB), benzyl-

%ﬁ@%ﬁﬁ%ﬁ%ﬂ“@%@ﬁﬁ?@%ﬁ LFISEA A AR, b (cery

mtﬂ@ctémyll hparhid€)e tehy belpeagioyric pbigtniessy nbluflifisAiait hpt limited to, poly-L-lysine

B RS Shotd RS DA b o

a nfchRirabEN{sruptine dahéjup hpppdrpyiéé pydfesisty @ lpyisalyxE0mdtd ;&Eferably
nol rate cpoI et hyl enesor ?n )
PolYBHERA F £ i ORI O BE R B g ok acid esters

(. ésdlfplidsj aid dgﬁif]@&taﬁﬂ&agbmc(smwfsr ) 60), ( 66 ( 65)
yl enesor an tristearate (TWEEN(r 5
BB S ie Samiisetd B br i cotnonpess RS the CIS
coﬁ@dsmOﬁﬁilnmﬁé/tﬁbﬁ)]’-vlélﬁ&ﬁﬁrg Quspafdable idRatkf ARl 18l tHe RN dnkion of
ol oxalrer

an

walsg) %‘e Yeh siehiligng é&qupwlrlglbee F5ptep PRvRJP audk eresomplassly aiseible in water
NP40), al kyl maltoside detergents including
cycl ohexyl - n-et hyl - (3-D- mal t 65i de,
cycl ohexyl - n- hexyl - p- D- nal t osi de, and




cycl ohexyl - n- et hyl - (3- D- nal t osi de, n-decanoyl sucr ose,

gl ucopyr anosi des i ncl udi ng net hyl 6-

O (N-heptyl car banoyl ) - a- D- gl ucopyr anosi de ( HECAMVEG)

and al kyl gl ucopyranosi des such as

n- decyl - (3- D- gl ucopyr anosi de,

n- heptyl - (3- D- gl ucopyr anasi de,
are gredesced o Yy Tumbernigiasees 99 stafiiang agents are useful in the compositions and
mefRodsUPe ihimnbod) itk RIMY RORRE GReferably hydro hj]j]c proteins), nonionic

n-octyl - a- D- gl'ucopyranosi de, an&’ﬁtogty -¥
detereeisy polymene suntetaeta (e nojyvin ialsghel coppelnving ipyeelidone), cationic

- i ] - Rj i de,. yl :
ottt 0 BeReRl e B bedl RGO I AR B8 sinBherum protens
(partehladp Yo vanrossive prateinsh fatyt agldsf Sdlor naxlic depergeatsosayte, excluded from

- - [ toside, digitonin, n-dodecanoyl

ﬂw?ﬁ@ﬁ%%%#gﬁ@g%%%gg -p- D nal tosi de, heptane 1,2, 3-triol

[00215¢ Aan pyokeid Rabebsed asy stabiliniag 6NOGA)accdidmes aith e invention. In

SUcr.ose ol oxaer.s | yoxyet hyl.ene/ pal yo ropyl ene
soni SRR A ey R SR b bRk Y e 5 B Saheolg B dagr (ec
diséiBsion belelv)s il theds embbdifr®ntisiCis wekferged 3Bt 1 préBn b .deAtd from the

SB- 14and n-.und | -P-D-prltoside, Preferred . .
saiG SIS A 5 ESIGRAeF £ RIS Qe SOPDLNID gt Eifhe compogition is intended
for d6d i@ hg@alss the &fid prefétrad thyt tROboRliAided A8 the HakiBidhg §8nPhd ARuman

nonoql eat e and. pol yoxyet hyl ene(20) sorbitan triol eate.
PO ﬂ’mﬂi?uéﬁ"rf‘ PSEEPYaTotgaase! 35,2 sfafilizipgggent in such

embOTMEL. { nQftfer aAbbdiBENQ AR aftfpet S wiflizinB@s Bk tabilizing agent, in which
conpositions include caprylic acid and salts tﬁepeof,
casg e 3B aess,nrednt Pe a8e meenrral is Areferably aptegecies maished withthe

inted@6d Raibiet. tfﬁﬁfg@&fmeﬁﬁﬁmmﬁoﬁﬁblr& A8 nflaRRg oilf’tﬁl: {n¥ention are

. thereof, deoxycholic acid and salts thereof,
disglpspd bgleBxychol i ¢ acid and salts thereof,

foa2iep Wosidhic @SleRtRnt@nebRah k8 18 ehaPsitidAs g&q’;lﬁtétﬁllydus of Wi A€ c1s

and salts thereof (|nclud|n? sodl um an

compsitigns inelyds gusraridnssushaseryldmgtiviphaspline oxide AR Ord Poasid,
dind R RABU e A buid{aPaLIzS doiBEAN. me AR ARk, ©
I h f aur ode ic acld an

aci'd and ‘salts thereof, oxyc

nongpeyl-N-pdwighicamids (MEIGA-Arod dleranosicN ancing elvadmide (MEGA-10),
pol %@Eﬁﬁene &0et detefBh@ %wﬁ?%%ﬁf%ﬂl (ﬁ gﬁd&gg%@!& (Genapol

ereof.tL00218) Cationic dete
C1eQ: gatynxyetaylemaihnlenmd other (BRIBS0p pblyoxyethylene(9) lauryl ether

OS8O S RS ) ot

(BRIZB &) polypxiesthylene(iiosetyd ethaBRII® $6), halyenykthiylend(2@)icatyl ether

AIFSSY S ED ASTRAL L B8 B BETB ey i

(BRIé® lﬁé)j QOIWbeemﬂ' ene@D mafmyl_ ie?leﬂﬁﬂ?ﬂ@& BL ?ol%tbb@re_ﬂ'@fene(l%O) stegryl ether
t et t .
R SRR R R AL
(BR:H@:D@{, @bl!yyx)tedhxyhsae e:(tzhﬁm?are%erl (;BI{I:B@ gey, edI Oi :c / }I\Iﬁt er.
isofgF sl e P BB (oentmo B8 PLUE NS et Bprapycm F-127,
o e o Ry (AN oo AR A her
Rge bRt plserbofackd) soncoToayisie (RGNS X 114),

pol$ARR& T diycaNsortifd ehonblaB-aiA T U Ied 28 EH?O)%@tthfént%gfﬁ%n 16,
nnre,preferablé about 11 to about 1 e. g.

moppalpeiaig (TVREENGI40) aplysthyisne elvier Serbitasamenosteprate £ TWEEN® 60),
pol yoxyet hyl ene(10) isooctyl phenyl ether, HLB = 13.5;
pol yoxyet hyl ene(20) sorbitanédriol eate HLB = 11).




[00220] In certain enbodinents, the CI'S conpositions
may al so include one or nore fatty acids, or a salt

t hereof, as an additional conponent. In those

enbodi nents enploying a fatty acid as the stablizing
agent conponent and a fatty acid as an additiona
conponent of the conposition, the fatty acid utilized

polé@xwﬂwlegmmltaz imirtearatre MW EEN® 659, niyfefhytene glytdi aasrbttdnemonooleate

N By By R o A A i A R P 13,

po}ya@aylpmgg@l-pﬂsspcztﬁphangmﬂﬁen L([N omdetfi@PAm),raﬂlqhmal&&m deRfifénts

t
n m)n(%B SICM a? eglyf'g'd'm S e éﬂfeg)'l' aﬁ?""{)@ﬂ/ﬂf’l@%ﬂ%r fdeq
cyc(lehegyl,-n—tmemyl B-JD:—rnaltd’sdDe, -dédah@jdaibrosﬁ%lﬁ% ddfdet ﬁl@luaﬁh% methyl 6-

o P S rerbrunie A e”er%@ﬁéa E g fsssuch

ashme@wquhﬁo@rrmm nacepﬁid bayiglhg:ogyraﬁ&[daon chain length
10, 15, 18, or 20 carbon

| east about ,
@9@6%‘& i hr: “P‘é%mloﬂé?a "-ngsﬂcﬁ%é“%mzﬂde poctyla-Dyglugepyranoside,
ang afoa@ﬂﬁdj—glﬁ'éopyﬂﬁ@ﬁ&éj gl m}oﬁlﬁoﬁﬁmsﬁ@ﬁg{l&{ﬁ{t s the

fatt acids utilized in the invention may have carbon

n-heptyl- ﬁs!)%l?&\uc&pyr@@t% aliey] madtopyraeesidss inglding n4iecd--BO, 5
mﬂt@ ﬁ'ﬁaosﬁlg abPn-d I-P-'D &étoﬁ?ra%gmﬁé”rp-&g%laﬁ -Bio mm&fd%é&gltomn

aci ds use it ons The
Qﬂdﬁcaawé sygsese| p-gpdegyl- ﬂ-B-maltdeJ‘hﬂpmnﬂ &.2aetridl, n-decanoi ¢

|, %9% o] d ei cosanoi c
oct%%‘l)}g b ol enel cosang&(b:@a)é 3’%&%8%‘ gea %ISC a6 d,
@ﬂmﬁhﬂpm/mymm”dmdﬂ@kaopdymleam stich aamldgarder 188l aid @oloxamer

403 Cahg sullfdbgtgingﬂngluaiﬁg gB lrﬁyélb, %&I (ii4%l‘r&0 n a ?-B-‘B-maltomde.

nonanol- C acl oct anoi t acid
Preffatqqh stablizing agbntspaqiu@d@b'amyﬁﬂmylam dﬂher ﬁéte@énts; pmbﬂaﬂy polyethylene

Bl LARGR BB AChfholyol FLARRBRI o) 3 fan RIS ©

ecanoic "ac ‘aci ds for
10031 T]Artidrec @GtSgentsmpefal inithnC€IS comhpoditiond ahtlmet}mdi: 6f using the CIS

d_lingleic id..[00223] In
colt B4 e e B0 b8 Firt Prsncb bl aeljdnd sets tereof
cholivooidead aaltsctherenfoda:msmoﬁc acTi g Shits thetedl] deagythblicdcal £ salts
e R it el R R e rGhion i Rses ariedeoy
sulfateaxmmmaeommmh@ sﬁcﬁfnhlaﬁﬂ ligHiem @ammairédh&rbdb&@eﬂdlm acid-and
di ssolved .or. suys en d mqfi”g_solutlon i n_which
salf e, PR ERUF 6 SR BRAE tairCarEndiotc soiind sti et
talmmyéomhdt)ltmfdl?ﬂtaﬁ%dhﬁéﬂﬂﬁaﬁbh&@c%%mﬁg?ﬁ.ﬁ(ﬁé’aﬁg%h‘él{etﬁh afd CI' S
sition o i on ods o e
ta"ir?*gg’ﬁf‘?xé’ﬁh ’6(9‘2"5&‘}1‘?% g’é&“@%l bed herein, I MPs of the
[mm]tcaﬁﬂmﬁab‘teﬂgeﬁtﬁ meluh@éétyipﬁlidlﬂiu{n%a sﬂfs%ﬂébtf'cgﬂlltﬂﬁmethylamoma
TNE-a, |FN-y and of type | interferons,

m$ F?&tF thereeg incieding catpriirimetiylammosiumybromids (STAB),|
do@éc?lltmﬁ&ﬁ Ahhnid R84 Qiits Aeteb¥ ﬁ%ﬁdﬂlg@ﬁﬂ&?ﬁgﬁé hylatitis gﬁﬂufn' bq‘omlde

to differentiate. The | MP
alldylargmeniyymimigagoliney guaernan imfdagelines, apy te@kdmﬁmmﬁleylammoma and

heoole ]% ?ﬁﬁ}ﬂa prot ei ns
sal|%ncl udlu?}l:g& but- ﬁ%%}h [ m%ﬂg@ﬁ%ﬁ?ﬁ%l nterferon

[0031R) &rpeentsaclected foDuye, as steblzitig fgantsaacy/preferably those that are
cor%D j:u%%&%&te%ﬁs@{n%tdgﬂe&e&%. Ohﬁzpater eml}/zg?fymg detergentls\/| arFe) k%gwn in
the art, and are generally characterized by a hydrophobic/lipophilic balance (HLB) value of

QO D
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CD40, CD54 and MHC class H The I MPs of the invention
may al so stinulate expression of | FN-a-inducible
genes including, but not limted to 2,5-0ligoadenylate
synthatse (2,5-0AS), interferon-stimnulating gene-54K
(1 SG 54K) and guanylate bi nding protein-1 (GBP-1). The
I rmunqQnodul at ory ynucl eoti des of the invention al so

ab‘?ﬁs;f} to2t9Y5 e Péefgliablﬂaqletftraﬁxts ipearapigted ine the partighlaietompositions have
HIBEMes bf sboG€l10 to @RAR Y6 Shére pref& ab1 AP ﬁ'p%l'gb%toltSV( e., Dolyethylene

pol ynucl eoti des of the |nvent|on al so ma
ghyiaksoroipn mppqalqate RKP Tii4; polyoryetiviene(l @)ySOOAb'lxﬂnbnjyl ek HLB =
1350601} dfE Alne(dd) CorbtiFRbloan pae Ry Licul ar |y ef fective

ing an 1 nune response 1n an individual.
[$320139 certain empbpdimentsinthe KBY catepositenhioey alob invhide bed dringore fatty
di vi.dual fe

amrarg r(r)lirm ncgégs%%g?gcrhggﬁxﬁ @om%orﬁebtv I,In (%,ilgrrp ! %H& %9 erXploymg a fatty
amg@m.sgbmmem@ompenem adli afatiy adid anad AiBitidsald6HEsichEsE the

cof sl e B AGTRA o5 0 R B b St e faty aca
useded tie ‘adgitiondl 2ethpyyent. Ratiy ecidsesspfud iethe TiRecondpdhiBonsSof the
in é%pdﬂ sgered 1.n gn_anoy 5 suf ficient 5 ng ul ate an )
CATRIAEDY 8%%&%%%@ AL TgRE R PQ FrEROTH P And ™Y B PaseiuEHed -8, stearic
aclan moRbaiSEuaed m@gl saemyldn @r Polfrasaturabdd 91, LiGSkik ldblaf am%gb
i s _nmeasur.ed dard echnlques in the art

mopGursaialed FRY PRl f‘tﬁfat pﬂa? gy prefertee
mmmm boit @ibo&imdnfmﬂhﬁ ezxs e&m&m@%@m SPbiaRla fQﬁ:y acid having a

. L& I %tb@tf gt éq(;gcl @.g, 4 5 g6 %ﬂgml: ;gp&%‘% phot I@gtrg)?rls and less than
ab@iﬁ BOU’ZISI 205 19,08l0r $0 carbéxpﬁ&hk ahcRkHUBAY ah sérR/ Qﬂlﬁ)dﬁﬁédfssthg Fatty

s, or cell popul ations contai nin
amﬂ%%tgl%ﬁ‘gw{é ¢ ¥pmtign Fsaygle YSFPIOR shEEs wifh e&mgfégn Fhﬁgaqghef about 4 to

30240125, W th D020 15 M2 ®EarbdMPrdzdt @i ni ng  conposi tion
escribed herein (e.g., a conposition containing an

RS s oo G 5 oo n o mean g, ar
arab MBIt £diD @adahbie Elcxﬁ,ocm%s%ﬁmc %18 docoshi& AR H&l&l%llcgﬂlngi@ ng €

acconpl i shed by any formof contacting
. hergiqoppagic aridnhepiadpeanoic eidi vptapeic ieeid, hokanpid doisl, lauric adiinioleic

acM' lirfoﬁmc‘%@ﬂ, in?ﬁgﬁcgeldoﬁon'éﬁlﬁzaﬂd}@ a&? n%hin&c c1 og%[gg@raéc}d oleic acid,

of an exper| mant al anli ma r a

pa.lga\z,q g6, Pertadsprnolc@oEpstparisacidniets msmmdsmcmn@n IaﬂdJ mdecanom
Fanf@hd %Mcﬁi !
8 Sl B, 0 S S KSR o
acig ppimjtolejogdaand linoeic gcid. 12, TNF-a, 69 | |_ 6, IL- 4
han |
1098 4 Bkl o 5B o R8s o

cOTgpYsitiph &t adoministeredah borabnatmapnﬁ&e@lSSmmlpoﬁﬁorB ’Khebé CIS compositions

ch{?g* . ": %5{?&:&1@%}1 and f:cgr%g% e tﬁ%ﬁ%ﬁfel %g%%%nhgtg c%tgq)qsmon itself, or

be pispined or auspduded inahasolitian nofvhidzﬁﬁic,paﬁncglate dobhpaditi@Si§ 8)spended.

g¥%§%w1a03 L%nunoggégre33|v ents. [00228] A nunber
SYAM%Y G HIcePgREC I Oh A& teredwith 4 G qomposition of the

invemisnnonodul at ory pol ynucl eoti de(s) descri bed herein.
Preferably, but not necessarily, the individual is
human. [00229] In certain enbodi nents, the individua
suffers froma disorder associated with a Th2-type
i mrune response, such as allergies or allergy-induced
ast hma. Adm ni strati on of an
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| MP results in imunonodul ation, increasing |evels of
one or nore Thl-type response associ ated cytoki nes,
which may result in a reduction of the Th2-type
response features associated with the individual's
response to the allergen. |Immunonodul ati on of
viduals . with Th2-type response associ at ed
M"fﬂ"g ?}cfgf‘s'"’?’g’é’ﬁl ts in a reduction or inprovenent in one

@b%%iﬁfgé ?eSOf t ?%gﬁ%? ngﬁhg {glrvt eI ng%lcu}g]tyﬁ ﬁﬁlulateq)roduchon of

IL-6 TN TR addrbf%e 1 fterfiRbm, m&mﬁﬁg TSNEDAAMENL A Gt RR Fcell
reducti on one or nore of the | owi ng rh|n|t|s

proliferatiog ped/RrawiivatcRlpsracyieid depdmtin aells nglfférV@ql%e oThellyEs of the

| d
invEhih helels) G el ﬁoedr%ttwrﬁg@rfzgﬁcf‘%%aﬂﬁ& Rk B At

asseeistEhprotems ansluding, bt met limiteos elPr ifH{interferon indedsd protein )OkDa)
Mdﬂpgﬁ&}lmﬁg cﬁeu{ofata%aa&gg;&%qy Rrep-ol if@ftﬁt ﬁ%j@ QLS HBB&CCED&S

e I'nmunonodul at ory t hérapy o e |n’vent| onrs
CD4p, ¢TI WMI&C clagcléi VhodRs of dwcinveatiof ey whie sfimelatemyprbsion of

[ \Y4 CCI I . eut. c.vacci,n
AT 5 SRR oo Rmie L Ok SR BB L5 ons),
mtaﬁmcstmmng geﬂehS4K @SGSAK R aind grianyihte Ginditpeprotebh M(GBPaL). The

tubercul osis antigens as a
i ioantilopt bt Eaics oF e O R AP e OV & P the petarcs
plasiAgytoitdenGatig el 2Pobes. Whefmﬁ@n@ﬂbdlﬂkﬁ&% poBBEE6dtRALSSE the
. wth part uar di ?%lfj tlngthelndlwdual
invgRoR alie Moy SigBlefegrEa | ool e ikt ARSTUAY, Gie TS of
thellﬂvdaﬁ&tﬁirspdrﬁ&ﬂﬁlyrb’ﬂeb@%tlﬁ moaﬁllbmigee[ﬂﬁnﬁxﬁm\é@é bnst Bean individual.

ual is allerg al | ergy desenS|t|zat|on
Oﬁg%% § IVERtioR BV a}%mé%ﬁ reecllﬂattlag &1 PRRBRCIESPORTFip A

mdﬁ\ﬂdhiaﬁ pfef@#BIR R makudhl, \théte Qfefét\éﬂlf‘a Blﬁﬂ&? Eorhfrishg ad@nistering to the
cribed in U S Patent . 4,596). or tunor

mdé‘gilal: praMgas dgﬁmbg‘éh%remn %wowp%mag mciugg stmplatingen Thi-

typls MRy refiRnd) M8/0r InRIERTY df RedabiaR a Wh BydeHBmAE fsptfhse. The IMP is
in the same |q%ect|on or a contenporaneous

ad%msg%ba e prgount spfSeienida poghlateigs ipmpneresnense i deseibed befein,
modBRAGASRh YminGndresponsd mhyr@Stiumbeal RAY BISceﬁﬁfaP lafid Rk & using

adm ni stration of the vaccine). In certain

stapdasderhpigresin the,art a@rﬁldg@ﬁbgd)heﬁfm the vaccine is part of
EdOQZd] b exlaﬁﬁpfc' {hb flodGRNA & ﬂhuﬂ@fésﬁb%‘é@!)teaﬂt 61'.1a.r1] glalga?mfagon of

I n ot her enbodi nents, the | MP

cellsgpg- mnsm@nalefal amm@lh@n@anpble%sﬁllaéqg cPE/M_@e,u l%y/n@phqutes, dendritic
celish) SRR dilas 13 eceﬁp i dif e Gl QP c{iyu%p}%fu Jo%a".%éﬁqfsg.r

bacterial or vira pat ogens I nC nat ur

respenseveicelisii$ gccpmplishied by mnge@hnsths cdlspvmy@dlvﬁt rdyBPrtomtadfing
] [ r . Adni lon of .
COIQM%%#%%EF%E% E(ﬁo ’yancl? o£1 | d"e‘m e ‘apyh\?% [@ﬁ) ad afantigen, an

IMPragifi gand:qwhgatc, ean M!nmgroaammmpk:xr estslu | Tise thodvdatioh BIA L

resp etht i s .shifted towards
accp R B clo™ of s PRt B el
and/BME tnnetrdylapﬂilmgﬁiod dfthe EIIIP fo&sldg@f atnga\ﬁlﬁﬁﬂ $% .2, dfn expati€ental animal),
e recognlze y a del ayed-type
an‘i%%??éﬁgﬁ‘}yswtl Q- (DTH) response to the antigen(s) in
L0227 aadinfifne te8fdreeEeairhdt\brtcRPSbuPitRS cahlHe deteYR@in any number
response associ ated cytokines, production of CILS

of UpECIFIEng Bicreptrd caprepRione o meth of TG TAY- . Tbk, Br12, TNF-a,
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dosa e rang ﬁ)eﬂ,lmt the E. VT, given in anmounts of

or I:Pe‘PP ?t@&“’l Bigen flwn%ts?éw therapy forniapic(aliesgy) p@tfentShe
VHsti@scribed Kor&R haRiHi Kehtion /
Lo ﬁ kg, 110 100 pglkg, o I &cbﬂp%%%gmﬁrﬂmuon of
onqemn@rﬁ R Iitiorgbimraumpragewiy.agaie. abslzgagm eWhlnh; aets vigithegmmune
to each patient depends on pharnacol ogi cal properties
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such as bioavailability, clearance rate and route of

adm ni stration. [00247] The effective anount and

nmet hod of adm nistration of the particular | M

fornul ation can vary based on the individual patient,

desired result and/or type of disorder, the stage of

the di sease and other factors evident to one skilled
system pitlords derivith§om dst igfraynesfstem)imcindigg, bat hayhimited fte)lcyiokine,

’ i Gul-ars: ' i he . remt .to one of skiJl. .
st bleSloi @ ORI 3D o R ARG Blocl PG et evatives
ant ofonddloniat mﬂilbbdiest frpgooat d S andﬁ]rl rdaﬁvatitveﬂh&l etefy. Btamples of therapeutic
r ansmu . ..epidermal , parenteral, o o
R AR B st e RRHRH -y aptiborisehr y,
Adniiiistigtion @f sich addifmaheithadotitiébeliti Caps b ¥Rk o al¥¥he methods
4 s(%bgtc?ﬁl e dosage range is one that provides .sufficient
S¥HPeC ¢oai ni ng conposition to attain a tissue
80233 Kt BN @Ay Btk BDMtinibeddd iR MbBEncHBR I 86l aBiydk OR8ninistration
| eve]l s. The absol ute anmount given to each patient
of g prttega Wik ap MY ARt addreal leﬁgdmp?t%h%mﬁﬁ imygune response to the
hieaana tud Rah kit inGh @ARARELiniAlR st @ i
ana%lm’ ni stration. Fl[n00248] As descrrié%ed hg%g?r%,i tOA%%SWhé%hdresms
from & eopaRosifior ForapTisEcmBVIR eRdyattigan Ppncapdivvants arqimetvmrin the art and
ind1 8T8t Srel HRE 1dol1&1 th Mit-inTWMSr exAElSbAY ShkAL &%aﬁsibﬂsvﬂuﬁlg%luminum
manmal i an skin and/or nucosa, where AS are pfese

salits), Linepemaspad pignrgrictesniselnding biort lingedioepadystuene, starch,
po[ﬁggs%ﬁ;zeﬂmﬁd %5%%@%{%&%’%?&0&1 Bs. %@ng ﬂﬁfbllel zMilfvants also include, but

formul ations 'suita topi cal app ca. on
arg pad ligrdtied tp, MFQP, DEFOXT{RikiY stpealensmyistucsk (RAK-A), Imyuramyl peptide,

ce le implants, oiptnents r eans i nses . .and )
s BHE AR A R B T 36 53, oo
acidrdes gativgs, ooniranbiagecdpalyinreg sdfepatss@all Af dbelegi toxi B subunit,

ivery system .by direct admnistration o
pofyhbsf il E4R Easite, B4 it B S i o leiot aoMg) sugy o tose
desarihed bie T akahashicktaln (1900)Wamre 346187887 5]iat @6l a4 lipid-Pas&d ddfuvants and
of interest.. Ceans,. rinses el § or opntnents, having
otlirs deser o BBy £y lemrRis i o proition ph#ntipegies i animals,
mitapehic abmpinettaBfFBurd!s adjuvamdbdth lcbinpigte aPRSmpIél) EAARE34.
Preferred routes of dermal admi nistration are those
which are |l east invasive. Preferred anong these neans
are ,tyg 1§ transm,ssjon epi der nal
ad mﬁﬁ??giﬁf)g%‘lldﬁ%esmﬁnﬁ83@3537&%&390 %ion. OF these
3 i i nlst.ration eferred for . the
R TR BB oo U Bl ) AU PRAe ot Sndor
Imne geierand/or imrengetimill@Pbdckn sy s rsstebevit ereiu rind icat teatoimbined

A ' appl. | i f a crea r.inse e
witf ASGRRICHE et ARG R oo SR abiod Bl
copupdsiorise r ThepPhhayde aay oEtose deSaiedaertinons sui t abl e for

rmal admi njstration include, bhut are. not

IO PASEREBRneRe e HB' a8 b Al tb ert i somtits S G Shver o

imeiunstherapetioBgeandnaidiigybot ot BRited RlcyBdIERS bjMvdns dnb@ntibodies.
Mzggﬂé |m{ orated.into a pr og{h%Qt ive carrjer_such as

i HE ‘E‘H%'P%f‘é‘“( e@aRogiteay thejmmupelpgicallyeffestiveameppunts and
methtd! FlaliRintsthandiof 10 gakiBRMr MPtErmulaAidn B Ja@yBbed bR the individual,

i nstgnce, in the Physician's Desk Reference. [00252]
Wh@bfonﬁlbaﬁgﬁ@ PRHFAE 3 o es &4ckss evidst igRp sldldedsinithe at. Factors to be
coisiddrétihSudRhd@fhoediQ Rt IRAREALIF Sdministered, whether or not the IMP will be
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transm ssion can be acconplished using commercially

“avai |l abl e patches which deliver their product

conti nuously through unbroken skin for periods of

several days or nore. Use of this nethod allows for

controlled transm ssion of pharmaceutical conpositions

inrelatively great concentrations, permts infusion
admgfisteredrivith at ¢oavalenthyiajteched do an adjweant, deliveoyunelepde amidouastigen,

f. . ) ' 0
o3l A8 B RS LSV Ay SHEIR 81 cor
are ]EATvﬁ}m theraﬂciadr&nkwdl wttlnd rtltetskdf oitﬁmrmthelhhdcb make sﬁielﬂrpany
Los Aqgele ro el.ectroni ca

et P PGB B PBle e R TPE G QPR gFovides

the sireliapddalioh @f Phiaitiedespotie {8 8E Stifilafér éfAFNMPand/or IFN-y). When
concentrations, to dose continuously and/ or

an IHERING FEFRORSS (P an PRAGSR AAesiEed. A Seitablpsdosege raggs igpnedhat pridegithe
desiRR SRl BbABHnAGEE E&b&l—ﬁe toPmt By @eﬁ&%@&sa%_e R akteiBed by the

instructions which acconpany

amoyptd WM adirirgsiered tosthe pﬁ@@mofaéhea ﬁ@nuthm@reparqamv piEME-poritajning

o)
complifiod] etk A6 D ox i SariEh YEnP BrP i ookih BBt S 4
deliveyed, frag e dhcexamipte; frgo mbat asy of/ibe yollowing: 3 o $00sug/kga bdGto 400

et o0 20V 5GP ot Fereiaoslsy 200 heRg B Rnuio it e
500 (;%llk@U trhd abdolinte zﬁﬁdlﬁt/\gvérh@ e RkiBht dePEHdt 6 lfhﬁméjc%h Moperﬁes

herapeutlc conp03|t|ons i ncludi ng those o
suchyay bieaypilabilit cdpFrance Taty A5G Foutnp LRSFHRBIIERI i st r at i on

[memeaéfteyuoemhm%d m%&raaw sahinysueﬁo:p&% Faddudar IMP

irritating _the outernost |ayer of the epi'derms
formgylptigncpe MaTy Pased op thsjedieideal paiagnb esiredserol ged/ergypend disorder, the
stage Iof {He @fkbase arPEB LI h&Gdts bVidedt Rfohd sihife@ i @0 a NI gut%{% of
ufficient to attract APCs to the site of irrita on,
adnf[v@swe]n uggiuldy enﬁhaﬂy application erglapparent tene ofrsldh in therptt.oReutes
of a@mﬂ]ﬂ utahGA in@fuﬁy blﬁ arefot ¥mited {OQ%ICﬂ &gﬁ&eﬁans erjﬁlglt trgﬂsﬁﬁz?osal,
whi ¢ irritate t

) can be-used to I'h and attrac
eplwn@l meqtml gastreintgptinalz ind paspphadyogeal ang mubkenagp incving

eSS BB iy AR e

cmﬁ@m$&@mmﬁbﬁ9@&mmamauyamcoﬁxanmumadmbanmQOamdmmmasmedbybbod

bl e.f trod -t
o SRR B el Et Bt papray s
as bicuvailability, SleatayiccGatenadi tute dfabimimditekioes, | nc.

Wi er.. PA) consists, of a stic contaln Vi ng
s} AR Eped i APCS i e Pl et Fonb AP et
preﬁﬁbefargeﬁtfer thé P dThiks, Sdipietrétfondof MMIPttd Blaim@ialidn €kin 4d)of @Micosa,
ter tines o adggggth which will just scratch

Wh"?‘ﬁ S PR PREER SPersPHgioncispreedach of the
002495 Thd prédest MHER)H MOGEEIIMP FotmERAsRGuIMMd ¥oPloPical application

tuberculin; in present invention, each needle’is

incladige.dryt pitilpited Kp HBYSFPAQ%WW asiePiblBBlants sHntEnts,reams, rinses
andfg@fs Mbaichl ABmirkt@e is! fOLInSENdeCBy 4 Srebifff haRiaYe Wﬂ é;glged

the manufacturer's witten instructions incl ude
thewntqﬂe!lmry sl Y gired géminisGatien efra delivery svtenywiatacincisigrs or open

woHdS Qr IB? tx’dﬁ's%gmlaf‘ adribStr {B‘H%%g%f ?ﬁec?erdeat L Eﬁ%so? MY N cRlfhs, rinses,

currently used to per orm
gels or ointments having dlspersed therein an IMP are su1tab1e for use as toplcal ointments or

wound filling agents.
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[ 00258] Anot her suitable approach to epidernal
admnistration of IIVIP is by use of a chem cal which
irritates the outernost cells of the epiderms, thus
provoking a sufficient imrune response to attract
APCs to the area. An exanple is a keratinolytic agent,
such as the salicylic acid used in the commercially

AP dseferredyionten pt dramliadmiisiragipr are tisask ovhioh aNolkashwvasive.
. | S a IO
BB el S ML i SRR e
subgyutanpens injedion. Ofﬁ@SQ:ThGﬁllS cpideimal iatlmitistetion Blpsderted for the greater

h I
coBB iRl LA pRad Bt il 56 VonG. Ve (ype.

ﬁoqzélmmdambadnunmmn\m dcbomﬂéshe&lbm;qﬂﬂcaﬁdhfolfﬁ afehmh; rinse, gel,
h_al so

b ded
etel et AP SPRE PR e Preichinh ler b oot B
Cdﬂk}@sldammstslmtat{l@ﬁﬁEﬂﬁsdaafabi&xﬁm@ﬂraﬁdﬁluhﬁﬁdeoﬁutlﬁgdﬂo@hﬁtéﬁio' on
mteg to electrica

| t t |
Phlf’r‘]]%iaﬁu 31,57}5}3&3, aiﬁ%l o7 OTSRFPTE; OLtShFTeemes gl cipfmpenigapplicd digectly to the

skinryr mbbtpeﬂtddﬁﬁt@ aprétedtive SdrristQAeHISs d trfiSdermhldehRY @s@%uﬁ’ed “patch™).
eritoneal, intradermal, or

| nt{? Lh] intr ug
af’ﬁ% & CTEAS O{IUEFRS otg: Gampe faupdfer igstanqerin she Rhwikien’s Desk
Ref@éncpar ent eral adm ni stration are generally fornul ated
[ vaater or water for injection and may further
é@%g iFop trﬁqq dermpat gii@mlsglgp,tlgnt@hng:swgs a§éiteble method. lontophoretic

traRErRIS@81Vekh h¥ BSoordlished uiRE cd?ﬁﬁér@ﬁﬁ? Wdifa ' ' tcgé‘s“vg@éh%%iﬁer their

exci pi ents. | nmunonodul at or ynuc
pr Erugnsly fhrenghiughrolen sl o:mrmds af mlenalﬂays or more. Use of this
md¥RA MBS fl- b6tk BEERRSRARLED

sol utions such as saline an géelbl %ilgérg%é)s ere 13 relagiyelygreat

CORGSRirations PETHtS infusign ef)qm@!@tl@lbﬂwgtemdl allaivs fanmmﬂnpﬂraneous use of

anagggqmogtpfﬁdt&n i nclude, but are not limted to,
‘?q%estl on and rectal. The inventian includes

A3l An xemslapnmteh rodyst for lﬂssrin aswethpdisebe LEGTRO PATCH
traBEHA RS rb Rt gl’lvl?én@ﬁi Nﬂhl@g o€\§lf Léslfmﬁefe sé‘lg This pf?ﬂ]’lcﬁ s

phar rraceutl c y accept ab ers
elechpnicaliy mpigteps @W%@m‘md@@t negrai pH andcdndie adapted to provide

do@EEd §Y SRk gﬁHe et kd adi€ ctﬁf%ﬁ&% 535 andfo'rone ; 8Preparatlon and

in the art, S Or SU positorie

us@effae paeh shhwld e perfiarined h¢cyrdaxgde tieabirmfanirértisprinted ikuétions

I he conposi.tion
WIﬁéhaJc &?‘P %eL al "an dpglﬂ{ﬁr{ré’%é‘ r it'/t gl cHgRs %ﬁmkm?fafaﬁ herein by
thlareéerm‘;e offier s¢vbaivsypatch sysiratateodiso sitable.ncl ude del i very

SFortt d&ﬁlaj trrlt ’ ans?i%%,hdw #i'rﬁglg%?}r'g chial @@gy 1s also a suitable

al'veo routes

mdﬂmanaagoumst abf(199pP Saenct a6d: &50E833. a&bﬂxeétﬁ)hfoiitdwﬁﬁ‘ec}%)!ncy
otllmtedto qui d

hal
ud R R Bikiest diout § M afctis Bosmerah confiated deivprdberapenti
cothpasitions, fMudimgmasb\Mfmghm&r@{lm wefndel i very systens.
@& S. uiaﬁa&lqg‘i or. adm ni stration by inhalation of
3 SpiieTy Rt Aot inplues eachagioally ericheprically dritating
the&‘ﬁlwﬁmasﬁ idyer dﬂﬂ@épﬂeﬁhﬁs suffigient tégﬁ'évokéﬁlrgmgclhﬁéne r%pgsg to the irritant.

‘i’ﬁ“t&h on.deliver evi ces. eﬁ:f&
Sp¢ rithon WOV SERCET speiar R ade tht dopt inftsion.
[0025@ AnQkempldi Méchhdidd hﬁﬁn‘gﬁéﬂé ggxgg fn%it{ﬁh&?}nofiwel%’l n%ldrce)w

one or nore of the foll ow ng onen
d‘agle F-iShert tpgs (ydwgh cep bpused tojnitate theskin mmdetttacoAPCstalthawite of
solution, fixed oils, polyethylene glycols,
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gl ycerine, propylene glycol or other synthetic

sol vents; antibacterial agents such as benzyl alcoho
or net hyl parabens; antioxidants such as ascorbic acid
or sodiumbisulfite; chelating agents such as

et hyl enedi am netetraacetic acid; buffers such as
acetates, citrates or phosphates and agents for the

irritgtign &t taleap VP ransferred ﬁrombh exahofémrwm Eorl eaamp,le the MONO-

it ases
VAS%%%&R&&EM%H rﬁgmggl or so %%ﬁ?%kg? q%ansadewce
mﬁhucénm@mdwimpméﬁdPabn@mmqammuememBlosed in anpoules

(8p 2R TR GIcR 1B0 R Rl s o & (BT Bonbie B AR imatsulog, of
SWmmem‘nﬂe) wbnsm*. ofcopistis icontging kmmng abymg‘e@lungaj #t 6h@dtd@nd a tine

cisk Bty 3R B 2PoRl CRYSRaM A oo EREte 6he of smes

whizk gl fasy seraehube @i@paktdiyep 6f qﬁdehhﬂrdell@ Edth 0fthe Bh& in the MONO-
[ For |ntravenous

VLGt Sosied vighotd Biecaliian B ar g S GRB P gach neodle i conted with
phapi¥EudaDenerakitis R bf IMP fd@ﬂﬁlaﬁ{nh omeaifmé deRHcB ks préfeﬁm? RBRkding to
ELTN% (BASF, Parsi ppany, phosphat e buffered
the gapaptaeiureppByitten wsquﬁowégdeq ‘Wéh s ApYes RIPdist ntimlagsievices
whith @d 418 RGeS AME @mBEdikhti 2tk hosd B Sftrentt) ﬁEedQ@?%rform
syrlngablllty exists. It should be stable under e
allergstsi ons of manufacture and storage and nust be

OOES8F h¥6er sﬁﬂ?dl@ﬁipr&a'aﬁ t&@meﬂﬂ}l@ﬁﬁﬁﬂi&aﬂﬁﬁ bR bg use of a

m cr oor gani sns such as bacteria and fungi. The carrier
chegriepl whish gitatgs\fameutesmog; @B‘é@fsth@eplmslut@&m@im nepffidient
nnxﬁﬁ@é fg gnse‘ﬁ@ﬁtﬁ'ﬁct A%Idé%‘ ﬁie areao l&ﬁoé E.%l is aEé&\{}B g’a ent. such as the

cerol, propylene glycol qui d po ﬁ vEen
sabgy id usgchian thm@mmwel)ﬂly awdaug tqpm@l @pﬂatpm qumessoﬂdrﬂarlé@fema
Coya?augﬁ et thE h‘dh&ﬁ&rﬁ( NA3R, l?ﬁ.l 'Egin%ml glso Egﬁseﬁ ’Ec%ﬂﬂle% e&%ehal
use of a coating such a Iec
admsmtmah&@ ngyicosah & he gherhica drrisent mecﬂl‘@ hﬂ apphqdnn t>¢mun¢a@emth the
n
Preventlonk%fﬁ?ﬁgmg@%vgﬂﬁb nﬁ??g%@%&??%ﬁgégght%gwmmaho
COWWMQ cliggnica) fritant)s Tae ﬂYfB st by sugpenderidin arctirieuwhigh also contains
f ) chl or obut anol , phenol,
the asco t&ﬁo?&ﬂ%Bh?%aQ nerosa and the like. It may be
(90259 Parohterat wuten of udﬂmms’saitoonncduan noff lomitedetx ellegitieal
. r 0 h ch as sorbito
(1o§t§%% %is?:ﬁl &}é&dé]%cg Te %sodﬁ% S amr? into ﬁrCS?tBﬂ? gtyus line,
hnabamnpm&mnmsmkthatmnpEm&ﬂhhﬁmk@mmpmkmbmmmmmﬁmm&mon

Foy L Rl S S RS0 s

wafm Dﬂ\sita&bﬂhﬁcmndgﬁﬁyafhﬂﬂmr corOp2epH ASfetss salve blilking @péhtd, N

he art e i njectable solutions can be pre ar ed
Pr%i}vawﬁ% a?%%ﬁ%ftﬂtﬁ +1’é’ af W@*@émm rheditatory
polyRpiboti@¢ifonparrttral ijediloraBy R fotmilfted B phafRhackitichlly £206tsdle
a conblnaflon of ingredients enunerated above, as

sterile atotqnissolutigns Bk & $9ing andimbpeniate b ereq palige fos Anjection.

[0026U) @abtdoint BRSSPSR RHUEER BlcRe, Bt 4B S&rxﬁﬁtéatté Bkestion
the active compound into a sterile vehicle

andeysptala i Ths inyepfios) ipclades ferruiasiang R snitebla cﬁortgﬂr@Tqﬂé@ﬁﬁmﬂe d
dﬁﬁﬁ%ﬁudﬂﬂ:’ﬂ%? rsmsnotilfn%aﬂoh Bﬁﬁ.ﬁs&uﬁ’f&mg éﬁgggwdé@
t rat S éP

case of sterile powders f e prep on t
liqyigg for ingpsitien guyl @Pp@ﬁﬁgﬂestfhefegtabddenmwhnm Aol bef apparent to one of
preparation are vacuum drying and freeze-drying
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whi ch yields a powder of the active ingredient plus
any additional desired ingredient froma previously
sterile-filtered solution thereof. [00265] The choice
of delivery routes can be used to nodul ate the i mmune
response elicited. For exanple, IgGtiters and CTL
activities were identical when an influenza virus
skill ércthe art \pélts o dwiposivties will forther aotupasa ythatthaweutivall ¢ pécdgabTa bolids,
ene n) rou ; wever ..t he nuscul ar inocul ation
”"%%égﬁgg%ﬁﬁﬁ’q?ﬁﬁ§f?§ SOmRESIHOR t he epi dermal route
T 10 B12e ETnte Pore ol Tl cd tn Lha art. cantake
. . - | ., Jhus, one illed in art. can take
inhiatich pLBCBRE AT e SRR TR L Fangaveolar
rouidsl Ghé Rifertion Giciudey PithuleRets @S DAP saiehbldTosidetihidGatiod ®y inhalation
I mmunonodul at ory pol ynucl eoti des of the present

mefydingnbyt apt LpieRg 36 SuiviTasRenEow- b iornian agowbns oLk as gRg der forms
forAnFpdRicP RE R attn REEPbEtenRl TR QiitdHe Mr aliRini HS86S b}bﬁhalation

but" not |limt the methods of admnistering the
of IMP fammylationsduciyde; hyparegot limited toyatamizens, vapieerynetivdiaes,¢hd dry

poRiQMGIaR6n bdiReryALliOds conpositions and devices are
wthin the ability of one skilled in the art and are

H926%] Asdy welblsnown g ety sthetioas of 9epessipnsmsed fosiths rowges of
E 1 A 1 . H - f - )
w0y SRk B U e U J o s
stetilealilyefit seph ap watentor idj¢ation.cdlinessolution,Sixed pifs, polyethylene glycols,

¢ ) bl ) . oy 2 L udi
el AP BRcbFor Mt PR ROORHE MBlerh et B groepp
alcghyd oF fiethy] pogbehsa tritionilants sichras heostieiderchdias Kibifte;Tchelating

ss8if 5 pr et e mltss e O

tesy ?ilg-f?ﬁe%or phosphates
ang agents Yfor the atjustthénd nf toficity tuwkiam eslivm chlorddeamdkitroas. silican be

i 0 i 3 ot 5 b b b, s
preparalibiPead (b8 encioked in anegdoales slisposdbiesdyrnges er mivkipleaddse fials made of
glargggrsqgs%ng specific anti body responses incl ude

enZyme-1i nked i mmunosor bent assay (ELISA) and are well
$E2k3j\eris ivell kiewrein the dvl gharmecaatital cdmpusitoes suitable for injectable use

m"j‘g‘%%%@‘%@ﬁ%%g gqjggqnlg {\%t{l(lgc t{clgs’soh{;'allleg Er %‘:’pe?s?éln; a.-gd st%gjélpgwders for

thd xixmipesmens @rapaiatiorad ftbriteinjectabletsblafors bAGSpersion. For intravenous
articul ar

Measur.enment ., of acti.vatjon af. pi popul, ati ons of
Ayt Susb e Samers R PR B loBI sPG DisieppEeds Wpierof remophor
ELTa (B AESE, Pafsipasys i Pérephospdte beffered SAnSTTESI! $n alB&8&) fhi C

for acti vaf’i on_of disgle E‘arti cular cel| type. Cell )
COFRPHAD TBYHPRUET B ARdiArifde fuiddn thegxiepgpat saeyyFiagabpify exists. It
sh6BaB&EthH1Guidithe BHATRBS bPRaRifadNRE S koSGl mustBd RERrved

expression_of the particul ar marker by, for exanple,

agpipgtdheontatpinating esiiph PRI EFFgAniSEY such|as hadteriaang dgngheThe carrier can

beRQbH et TR fispRdior MEdiAN ¢OntARindSRF ELRPL Wwater, BRENGL pol (fo
(1994) Proc. Natl. Acad. SCi. USA 91:9519- 9523 and Cho
exgmplg) glycemd poopyleay glykeland Ligaidmehvethateno glycal sandiilee like), and suitable

. .SA ' t] .
RS i £y Y T ARl B o Sk e I, P R hosine
sugheasdecithiagdy the aintaramae of theabquired 9@83le From. thiNest of digmabion and
by%‘}é se ?ﬁrﬁ%ﬁa&? 015r'ex9e%ili9n othlﬂg 2&tiofl '89 mJoctrg]o? ramasﬁl%%\égbé Sehieve v

1*Gat e the i poONSE to | g Nt e

Pt

eva nmune r espons an nogen ar e
vakow\entibagtetibleind ptifn@mbagehisy foeaamplee par@ehs chiecbbanbiopisenol,
in Cellular
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I mmunol ogy (1980) M shell and Shiigi, eds., WH

Freeman and Co. [00268] Analysis (both qualitative and

gquantitative) of the imune response to I MP can al so

be by measuring the | evel of cytokines, chenokines

and/or other nolecules that are induced by cytokines,

such as IFN-y and/or | FN-a, whose production is
-ascotbicasid thimieroyal | aﬂﬁ’theAte.oItahaygie)prefefahke té Memdefsotohi agents, for

nyent | T ex ssl,on 1. FIN-
exdg e bRt Bt ol G BT Dbl ot g compositon.
Praleviged avsatptivy ofithe h@ctablel cﬁﬁlbbtﬂhdﬁg cab bé braght |abdﬁt b@éhch@ing in the

compaiER AT PRI SOmRA RGPSy T <EHEpE: LUl THRGREFHe fod

gelefid°P- 1) . The i mmune response to | MP can al so be
e.l evel _of cytokines,

= i e ke Sl G4 Yo Mty

incBpefutiap thdiavtiverlonP6indis) id 88 requirbe !nﬂ&in‘ﬂ& an appropriate solvent with
2, 5-0l 1 goadenyl at e synt hetase (2, 5-

ong o aRombImsHion of ingpdistthepugistriadsrve, |asz§qusen<foﬂom¢\by filtged
steAREhHOH a@bﬂeﬁ{lﬁf @kﬁ%cﬁhg altpPdpatdd bl i or%t}ng dJ]%EVT mpound into a

antiviral nolecul es and™ nol ecul es
steglleyelicle vrghcontains b basig dispepsiommediomangd thelrh@naé pibei mgredlents

frolBRSaRE bt Ebcﬁ'u Cﬂl th9£a§5 Eﬂt@rﬂc gg\gﬁl&? ﬂ) pg\%%a%on of sterile

pr oduction and gene expressi on can

mwﬁé%bllmlummmhq mefpmi pgthods jofipienatiatio, arb uacummdrjrmgmndefubeze-drymg

ol T e TR T

Prqubuslb’lsmleaﬂlt@jsd solugion thetepf:i t ed and/ or enhanced Wt h
| hl
00265186 Sndi€: ARl kel Ol beSIN R4, e ippad XBEnee

e response ca erm Red TH Vit
eligited E ersaxainply, ket tivérs ael @Tloehnmuee wefe identicall Wl&nta.ﬁ exfluefkza virus

ol st B0 PR Atel Rk 0Bl it o g e

museiddructeutalios weldadprimaiy ey whidslthl epldmmdte@ﬁﬂdddﬁm&ﬂy IgGl.

ke 0B 17800 Y08 R, H P B ot
slight ﬂ}ffequeesbn asmdnogaml}eelmﬁaﬂgndiﬁebm folies SfladafhibteringAfe

s e eln the.t e sed cyt oki ne
ool chm(f“‘rla palyaycleo ﬁ%estoﬁ é’ﬁr‘ B-i ner eased
mmdqambebnwfmmjnbnﬂdlcmpom ahdivethoidd dffadminidtiationd a&p ﬁ:lea.nt to

ol TR 3TN e D BBSRE g A et

© Tha h&&mdeoﬁqfrocﬁiﬂngﬂieaiahm comEéK.ﬂﬁéﬂsQﬁd @éviced @kt whlttlin the ¥Rty of one

se ki nes .i ncl are not limted to,
Shﬁﬁ‘? tgff ‘E¥i“% arg ey descri P?—tﬂréere In contrast, "Th2-type
moas'qdhﬁu&@ |@bdﬁ1€§uahfaﬁf'@£1ﬂ q‘ix@nﬂtm)v%?oialﬁé ﬁﬁxhﬁ{eefg sp¥hdello BVIP can be

Th2- té- i mmune response, and include, but are not
by pRyee@ad kepwn ip the art melgdinght pet lmgited tp | magsyipgfantigepgpecific

anfifb@y SRIGBETh TRLGRg HeadulRe %Hﬁ‘é'ahﬂfbdd@%%séﬁ la!:tﬁ'ag(];n &J}ﬁemﬁc

|rmunesste primar s isolatéd fro

PoRI#Ions Oﬁlg]nphqﬁqyfﬁ:é §uch gy épéf' dlsells, Brells, 2y c¢lizrop BFE s taatyration of
derif &0 caﬁr(ﬁ'ncﬁlﬁﬁx ?ﬁdyﬂ%ﬁrtm IBGIARE gdiy g%aqc&en%?lchgpn{esoagla 70]

Sti nul atlnga e | nmune ré onse can” a
cheypokines euthias TN JEN- ct,ﬂE&{aea‘Nm,tm-mmm £dh-6bH -10, IL-12, IP-10,

MG TGP M 2. b St ee st gy 1 pegsuring

speeficlantibodyRespuiisesinbiad ¢reyma dnedd itim M drePass RAEL &0 Sind are well
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detection of |lower (or even absent) levels of IL-4 or
IL-5 in an I MP treated host, optionally as conpared
to an antigen-prined, or prinmed and chal |l enged,
control treated without IMP; (2) an increase in
| evel s of IL-12, I1L-18 and/or IFN (a, or y) before and
after antigen challenge; or detection of higher

knowa wethe arhf Mehsut@nent bf diintersaf Gpediﬂk_d\typs of(])ym;fho%)tesl sclody CD4+ T

celd 0 oy LY 00 Pheal TR IRt Cr e R e AT
Mea(sﬁr)emeﬁtﬂﬁ bettwtien 6f mtﬁﬁﬂar mmﬂdnmds/omeud uazibeqammd &P dbtMnining

treat oSt .as co 0 a control Fated wi t hout
eXpfeRgion Og.wf s, {Qf) exgmngdﬁ: acemarkers, épgm%q or activation of the
partitnlar Gty e ECAlf itk bigRpRSsiIRAS bE eitabieéD 6 eRiifble, 35 hRfasuring RNA
antigen chal |l enge; _or detectlgn of |ower (or even

b e T T @H&%Pﬂgﬁ%e Hheiparticyler markerdy, foupxample,
FACS &ﬁl}@ﬂ @ﬁftoﬁ&ty%meﬁsaypcﬁ%%ﬁﬁaf 10f in E@Q:e a?&escnbeg\m

and chal I'e control “treated w thout

Raz\p‘gp.lf @994)0%" 0¢. H@IGA%IE &‘W%Q }:BhP-22A apé Cheretel 1§3000). Cytokine
con%ﬁ‘ﬁﬁ’d’nb Bh eVth O4shR8 Sor SBABIeDYy E@% ajﬁgésﬁﬁnr# ¥IRRAGY 5%&dnhc

preferably nacrophages and/ o r T cells ro or
celly papcbe peptrtgd fot ingiance awdespritid dn Hertmprn gl é]r9599}<ﬂ’mm\’qthAcad

Sci.the 9'3@305 981® Bilest ﬁﬁﬁﬁhe? g%s[}% %%1{129;9 ﬁafe%&ugeeresmeto

~ neasuring the class and cl ass
lmn@mpg@aﬁe welblngwinghe 4rb o%p,efgr eraimply, SelettedMethddsso Celaler

I 7 he cl ass
angﬁgy g@%ggﬂg@ {é? tgﬁe}ﬁ Vgr}&ecﬁrél ca%é%ik odi es
‘ [BQE&M&%OM@V&EM qtdﬂﬁtaulve)mﬁtmmmmmd respdnge t IMH can also

v Rl o T 5 LS SRRE RSl e s

cytcaqn:tes tsocb/asﬂFNd,tm)ﬂjoo FN¥-ef whasetmoduheom asmmaﬂaﬂ By IMB r R@&ﬁﬂngly,
t|on anti bodj.es associ ated with a Thl

éherlég Eéﬂae/. Isg stimyafe expression ofTEN- aafer Bduw ersd)nclble

cytc@ik&:s Q:hexﬁb’lﬁﬁes-&ih mﬁﬂdtéﬁ' ﬁﬂte%ﬁbt ihE108hE DulB liedRAFUI Ed-
| es of such Thl- type biased ant i bodi es i n¢l ude,

U

(mtsﬁqronamé“qqéprqt?%lfﬂéaa)tlaon upgcthy Bty 6rd guByieshamotactic
Rird @¢CPM nnfne r
profih @ICH 1§ Mheingfioe ioptiabie IHEORE s%é’é’ga?mm%n@lbyﬁ fgfigs, toe lovel

 of ogimkinsy, Kvenqlmes snd/or aber Tetoale )haam knowi techaVey@Raviral activities,

mclﬁ&ﬂg!z@%ﬁl oa.de\.]r%l %Bé ﬁés@%fﬂ ﬁﬁ[g) B&S’fefo%-sunfhﬁﬁﬁp%% enb 34K K (ISG-

hose asSoci a ype 1 nmune res
54K)nMMdeBk@ud gawlam@bmdmapnomb—ﬂ QGBPHO nihus) gﬁmral |ngﬂ§:bu1es and

moihavbol B30y sluflrrvll ARBe e i Sonunfe
Mejsfeii of Fhaeh ifitekferonyipduckd mslechle piodliétoa ag?dx:'g"\?gé g?éegﬁigg Ean be

by St aiiean 1 BEe Ronfes buib Bued o pe pLIR, sl saeptiathe PCR
to nrpasirORNBbrbduchibn.cel I s, cytotoxic killer cells, Thi

nd. menpry cells. These responses are
B o REPIS) S o ecspise A ALETLEo, hon AU ELENNAE cganced. With
refekdhes RAB Ak EntoBCetinitddting A TRYBYPeSinniink i’b“sﬁ&se Edﬁfb@ ldetermined in vitro
c)regrotozoan parasites, bacteria, aIIerg di seases an

J1YRPE meRgriRg) tokine prpdgption f{o@@ Q#GFeFtﬁ g8MP as compared to those
trea%ﬁbﬁﬁtbﬁ@ﬂﬁs MethdiZo HESRARSHe 'c§to§1ﬂ9 B{gﬁﬁﬁ.ﬁ)ﬁ of ERFHS ﬁlgl those

%g pression of a Th2 response term ne
methegls dgseaihgs] kereip aad anyi kyawh in the ew| %@Wpﬂ“hﬂcmg pmﬁwd in

res;ﬁﬁéqu VP $reatibthindRatk b1 %g%tol' %{'Ig:z q)lllé‘sgd Qxﬂllnlne response by the

| evel s of Th2-associ at ed




as I gE reduction and reduction in histamne release in
response to allergen. Kits of -the invention [00274]
The invention provides kits. In certain enbodi nments,
the kits of the invention generally conprise one or
nore containers conprising any | MP as . descri bed
herein. The kits g further conprise a suitable set

cellf Ap peed herein; i derm Thitymielbjesed| aytakeneimestuetion jofmetp the measurable
mcfe%e@ﬁ:{‘dagaﬂog of Eﬁagﬂéeas&fm{eh% O{ygﬁ;%rﬁ&f %@ﬁ%ﬁ% [ﬂ% g,%esence |

descri bed herein (e.g., I nmunono
of astignudator#e ptanmymp @mslucﬁonazf sucrhfcavt;ﬂqrmsnm ttie same, of stlmulatlon

xR PP R) et PrPpesair EoPhiars o PoBasy Hrfn T2, v

andiFNSc. MRYCoBIEIY rmtybéfaam@yﬁﬂtﬁﬂ g r@fe?smé tEROYRBERR with a Th2-type
appropri ate packa

. [ For exa if the IMPis a
Immypse rePPRSS a&éuwdegbﬁ are 1yof brgited f@?ﬁeﬂ Ibr5, andyiyl3p dvalle nyeful for
the AeMirthatibh ATV 2ty i Bite cBll CHHREY indnSund QUi lﬁuﬂéf"}e&ils RBlated

that the I MP may be easily resuspended by i njectin
from)a fogt and/ay eslidimes, meeferakly APER end lympbesytes even moespmietahly

nmagﬂmégghhqqgﬁs renmovabl e closures (e.g., sealed
ﬁgass or resilient stoppers are nost convenlently

21] Somulping g ThiF-operimmuiegesponse CBJNﬁso ¢ measured in a host treated
with 3 W@%ﬂ; Q%te"ﬁhﬁe@ ﬁ‘g E%grﬁéth&i)ﬁn a?tolﬂgh@ 'bo{] no\Mlmﬂed to:

a speci evi ce as an I n aI er, nasa
(l)advdunmqntm tvelo of Hed brB.-§ megruredahetont mdnaﬂeranﬂgﬁn-ahmllenge or

aob BB BRI B By LY DA LR Sl otenaty
compm;d:dud en antfgen-pEtned ot asmbab anchkﬂmﬂaggcd, dorstiad gested@ithdu€ IMP; (2) an

e ATl P, B SR B DB S o A e

detpdtiok dgEiSher Bovels of MU 2, ITE.A8S84/BAKAEES br 9rm §xyhvrpl &béted host as
doses. Instructions supplled in the ki'ts of

compazeckip Ap AtigPR PEIREH o PR Andk ghatieneed cpatral Fsﬁsd whcmt BdP; (3)
“Th1808¢ bilded PRRIHBELHrOMKRbA i £ IMP tréited NG as ?atred t@%l Uﬁ*ﬁq treated

n the kit), but machine-readable instructions

Mﬁ“%t%cﬂdéﬂﬁ ¥ eapductien wrievelspi gnigenwpesificigEias alea@tqdrbé
aﬂ&'aﬁﬁéen%ﬁﬁleﬁées Br dR&EERbABWE: (o£ %Zﬂ;ené TeveR I anhgen—rgpeznﬁc IgE in

enbodi nents; the kits further conprise an anti

an I_MB trigptecosicas CORIPRIgE oA anjigAncTitsly oxprimeedyand ehallsaged, control
ﬁéﬁ%ﬁﬂﬁ@nﬂﬂ A )
e e e ARt S UL W Bl Eyplines
maé@bx @S @mgm@npﬁes pieéerably magpphages andipefitcels, in vitro or ex vivo
T il of 4 R e BT SRR iy camve
maflepY messutnerhe ¢lass and/osstbcless df astigencpéctivsntigedienaing ynethods
4 tten. | 0 lating to the use of the
da%%k%ﬁ@&g%%%%% dg%%ﬂ%Fof t he nmet hods descri bed
196278] Ah¢ elagy apd/pmsubciesswd whtiven-specifRratibali@tordigcal e r@ponse to
us di sease, inc

r Synpt ons f an | cti e
o BR80T el {7 Re B PSS Gomtni by e el as
used iedeinp tha térmg Th[]—tj}@&&fsed adnfibdg pt%ﬂild@'n) refef00 @Yegilia‘stﬂalﬁ@ﬁi@reased
Ven | on COITprl Se nmateril a
AT R I SR A A AR AR A
antibe fids)aDae 6OMbI THE laSsobfated Miitdafts May badehRka BxBmpied §&lsh Thi-
- type biased antibodies include, but are not limited to, human IgG1 and/or IgG3 (se, e.g.,

Widhe et al. (1998) Scand. J. Immunol. 47:575-581 and de Martino et al. (1999) 4nn. Allergy

82



enbodi nents materials for producing the MC are
supplied rather than preformed MC. The |MP and MC are.
"preferably supplied in a formwhich allows fornation
of I MP/ MC conpl ex upon m xing of the supplied I MP and
NC This configuration is preferred mhen the | MP/ MC
mpl ex i s |inked by non-coval ent bonding. This
Asté'e}ﬁ fmgeoa 3 dh01184)and enpine fglidee do omemasty rtwpe biaged anfibodies™
f
ref%% g)stgl&;le Egsggx?n@g I%Jtntﬁ g.l:I%lg '\t}# %@ &ﬁ:&gk a8 qﬂchﬁl@ atlalt are not limited to,
humeapkeGe alieEd’ anti/gergE (seee-g-» Wudhc@d alt 3 99%)and de Martmo et al (1999)) and
i onal crosslinker such that a noiety
m“?@%g(’ﬁ\%%p "the IMP is available). [00280] Kits for
[00272yThe Ehmtypﬁ(bmseﬂmjmﬂm&iin@cﬂoﬂ whijdh dccpi‘sas a ré@t of administration

of RAF bt Spp R b R bl S8 Ao 0 el

cyta‘muclklm%f b40sKIH1 Helper sid ménory@bley! ’I&ﬁidﬂr&dp@ﬁlseb@eﬁﬁﬁwulaﬂy beneficial
for n@ (ie onetg ]ée cont ai ners cant ai F-’glng an oil
PRV AT & VT8RN agHnst AT esn 0Ll Profqzgan parasites,
bacmm aliepgic dlaeraeesaﬁmhsmﬁmdww aPhm@ce the M, which may
ﬁ‘g;_ﬁz% m xe th th preferably an | MP which
& nfsga Ei?"ﬁé?’éts‘éPPéeSFﬁsidF"tS‘B?Fébl Suppression of a

ThPBdspdn¥e mwsadmeu By Sfot B rédhétion 1808 6 Th-Rkociated
cth]rFuciducti%on of ojl- in-water enuIS|ons or contai ners

23 Irh and ipb sestvetiongmbrsernlssof (Id2gssocigtediantihpdies, s well
as @Eqsmwbﬂ RidGeduehid i Hiindhe &%@h%g&&@&@m& ge! us one
or nore containers of an aqueous phase
phar maceuti cal | y- accept abl e aqueous buffer) In certaln
K,@ odiiehis the kits of the invention conprise an
in the formof a cationic condensing agent - |IM -

gma'm] IThe indentRde fdvidet Eits3) In COHERP Shbdderdts) 1R18ts Qs? ﬂfé%%nnon
ai ners conpri sing any i munonodul at or

eSS RS omE GO OB R SORBIUR BRMictdbyerbed herein, The it

maflfée€ien sdniride a bli@bIEIsbiSof TRV uGRRE fg|e§&al%t@ern M@hcﬁé relatmg to
cont ai ners of the conponents_of the C S conp03|t|ons

thegyse phge MY Ererb e themsiiogi feaeritsn bersin (e.5i nmenasadilstion,
amleRGThnk of ﬁowsyﬁ?@ug%@mo&fméew éh%g; ng

m xture and a cont ai ner of catl onl c con SI ng ageﬁ
mcaméllnxiﬂﬂ‘éavlmeh er apwhivmtingan IgIE-rIeMéd dmomdent ai ner of

@fon d% st nNg a%g i fnphﬁﬂ\qﬂ PRI bg%%re{oﬁg%m%ngmliog%atgpackagmg

Fosexatnplel ¥ tledMPab a dryrfsi‘mmmdnc(ag.,, freezedriad biya &y ipbwadt), a vial with a

3 A B0 D% o b i i
throgghcthé tesitierh stoppen. Ampgul]f.-s wfmwt?ﬁﬁﬁadtﬁbh@ﬂablé\ﬂﬁﬂuk@ @k led

-, 0ne or..nore ons. 0O an n E‘Ct ous seas

glapy) o aealélﬁﬁgmpk%ﬁn?f © RS LFOTVemeRY U ﬂrghq oFmulptigps P IMR Also
cordéraplated aleiphckage fbrafse itdoitachtich Sth d8pecific dl':b@e ksbuith as an inhaler,

odi menfs .that conprise containers _of the
e GBFIGTALGD SR 6 £ P SBRASE S £ BHGHOH deMicq g pryipuanp

[002V6] dBe indShdtibhd deRARe folthe ere%gﬁqp &{bralﬁ'fm&a@e 1% oRnation as,to
conmpositions in accordance with tthe nethods di scl osed

dog9g¢, dpsing §chedidr pnd Tontetod admigistraicoy f@bfhp ou¢ndedmetand phuse. The
S 0 on,
o ey P 455, GATBAR s Ble Pt BBy sub-uni
dosgp.olgiEactions sypplich én B Bite of thomiverition sreitypieallyorritten destrugtions on a
the nethods disclosed herein and instructions for use
of the immnonodul atory CI'S conpositions for any of
t he nmet hods descri bed herei ng3
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[00281] The foll ow ng Exanples are provided to
illustrate, but not limt, the invention. EXAMPLES
Exanpl e 1: | munonodul ati on of human cells by
i mmunonodul at orv pol ynucl eoti des [ 00282]
I mmunonodul at ory pol ynucl eotides (I MPs) or contro
sanpl es, including polynucleotides wthout an

lab¢l prpavikagedodest (e.gy a pempu sheeeinélbied in the kit), but machme—readable

AR (o AU PR CTBS Ghp HGI TP ORGSRy e o

accathblyi ty on human perlpheral bl ood nononucl ear cells

&Eﬁg&gﬁw AIs test S e standard
1§ne'5t[§} 'gxﬁg% ?rd:@mgnse an antigen (or one or more
muE%@zﬁgﬁmeﬁa&@%@ ih BeNend bontddidr ?ﬁﬁnﬂ%cﬁ‘ﬁ as the

of herw se pol ynucl eotides tested were fully

IME(sY |$’i‘t&ﬁnbﬁ‘6’sbﬁﬁlb¢?§@ﬁeéé‘f’r€mol i godeoxynucl eot i des.
@@mﬁl cdi@fnl eitRliend] O LitVSEthERLAIh %slmﬁﬁsg%mb%'{h%%én of an

y veni uncture u5|n9 heparini zed

lmmwymrcréa Bolynycjeotify/microcartien parppex ﬁgﬂ&m%bm xmydiléqu)compnse
asét lé?ﬂfs’@t%bh@ﬂg Igexfe?zmyrv!rrf&ég afbtrud? %elaﬁﬁ Qtﬁee ebe thE ﬁ\gP/MC complex

terface, were collected, n was
forypy of tbemthgﬂb@%ﬁdteé heyeinfee. emumm@du(aﬂas)amembreumnle ©r more

onlfie LERISRIFTI BB S e, i UL 815

ambléadtingraa dgkvelstedldicarda AB serum 85 plus 50 units/n

R4 ety P Sl VS Shkpehe Selnl SR of

nMaaid fﬁoﬁlﬁl&é@neﬂﬂ?@%ﬁk saih&télﬁidteﬁnet@ﬁﬁl\/ﬂwnﬁ M€ hithbughhi certain

e BT SOl o2t B8 . ToReBlied A ehan i grmed MG The

Ve ahd MC &e prefetablinsippliedialal fod %cﬁranmvﬁﬁﬁﬂaﬁbﬁ lof IMB/MIC complex

assa¥ed or 1FN—§§§pd/gh% N—a cgnC@nt%%%b%%E lFﬁﬁﬁgyPndc
I

coﬁlplemSm&ow G- dd%leﬁtfbaﬁd:@g] athis bétFiguraB6icio aldb Pebfdrfed tWien the IMP
facturer' str cti Ceneral ]y, the test '
Fre 10 Rfesress C{eFPPRBRRRODR Con ke, gitien IMB 95 flg MC is

su;{;{ﬁ@&ﬁﬁ]n %fRﬁteat’ Edﬂﬂﬂ @ F;Hnueﬁ% the 2@ IBifuddbhaA cfo8¢tnRér sQéh that a
y human PBMCs. In t man PBMC assay, background
m‘%“’éi’/éﬂ“%“"&f‘m 9‘;\]’9’ even significantly, with the

fbon8e) Kiftthemr/ma &Jﬁiﬂl& SoprisA al HahhdehhaddQUE pRYFerably comprise
denonstrate a generally stabl e pattern of activation
ong, pifnore GoRtpiREts yacidinasaterial forprokeries ityid rhpss MCy Fgeexample, an

IMBNEIiLEb RSB h-% A8 Hntul SM C R BB Ris@bne’ o8 Hbkd o%ntaid’e%r@ontammg an
such assays with PBMCs are summarized in Tabl es 2-

oil pbereas( an paugoeradiase; The santents fdbegontadrims emplsified tmﬁéw the
M@’ev[&ﬁchc‘ﬁlb‘m:‘é ﬁ%ﬁngdtv‘httheZMIo ?&era?lg/ &Em f\vﬁ%ﬂ%&em&zﬁed to

as descri bed above. The and nt 0
mq@rmmﬁ@@hymob@m% educhenatriaby intlude ciband avatem,dfor Meducuon of oil-

m-my%,-&l sibhO T} m%m%gcgﬂgaﬁﬁq&% ﬁpch&%@(gﬁ&n { hea AKale of

results areé pr esente
phespholitid, gholestérBNindpgirfackant) plus one or more containers of an aqueous phase

(e.g., a pharmaceutically-acceptable aqueous buffer).In certain embodiments, the kits of the

U
P':)

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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SEQ ID NO 27 IFN-y IFN-a (JPIm) 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 fromthe results presented in

Table 2, the capability to induce IFN-a production

i ncreased as the | MP dose decreased and becane opti nal

at approximately 3-8 g/nml, after which the activity
confengreeithelcompanerts gfthe ﬁb&hommnmonas@hymvmmnﬁj Comfiutdtiods of this

em&mgctﬁ%h%t 6“%%@ })V?tg 2 gém%ér% % O A (r?ﬁr]ic’gertl )ecgl%t ﬁéé:?)%l%wer of

catipnic| cehiensing dgenFahdykits ikl laccbnteumema&ﬂvﬂs aesmaiferaf stabilizing agent,

o EB5ENE: SRR oIRIR S, 782 SOLUChecll 05, LSSl o

insfruetibRGESEAARGHTIEE st Giony, IrEDatN@ tbahe use of the CIS partxculate

e IO Y

Sor d&s6d; TGRS AiEEdse Q. Alvel IFN-
A S LS e e (SEQ I D I\IOH%15 fikies, inoreasing IFN-o

levsis, or amyrheratieeapighadaaidisqrdey) The mu_c)dlmcnts that comprise containers
of ﬁle J@S&hé@ﬁ% % gﬁ’%xés% I( %él?giygdg }.n’struchons for production
of gre ClOonGrRetTNEORGINC VigEDe methi@ds tisrlosed herein. In addition to the

O AN T AR LR QR g thepyention, kit embordiments
mag'ﬂw@cmmf@@n@mt@n(osm €IS chiDpasitigns i 1n accordance with the

meg;o_d% % £ T&n ﬂgg‘r@%{ ég%l LS T)leulatory CIS compositions

forgmy PHhAGEHPASTERAEEHRFEGT T ( SEQ | D NO. 4) [ 002891 The
results of cytokine production fromthe PBMCs from
each donor was averaged and the nean results are

F{)Oglﬁﬁi FI;hg @olio@vin-léaf?}lagnp%s ar-gqp&r?de%' to Hﬂgﬁﬁe,ﬁ)}%&t'ﬁgﬁe %2 inventioy.

EXAMPLES

Example 1: Immunomodulation of human cells by immunomodulatorv 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 immunomeodulatory 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. PBMC:s, 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 10° cells/mL in RPMI 1640 with 10% heat-inactivated human AB serum
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test or control (SEQID NO) IFNy IFNNa 2 (non-IMP)
11 50 1 (I'MP std) 205 141 27 335 842 5 297 517 35
308 686 12 153 157 14 340 576 13 297 142 7 510 594
6 :554 103 15 204 194 31 169 178 87 9 310 57 16
274 421 17 387 208 18 78 50 11 36 50 24 462 708 8
650 704 10 111 66 4 126 50 nedia 11 50 [00290] As
o S mIo b AL |I§L3mﬂth 1180 ek 5 TS D”
roduct j on nor e a than _an st andar d,
Py‘ﬁﬂte’f? {15 gonessprital pmggacip@&dflience at or near

(002345 ThEEulks YeretdiRure® B th pres@eb bﬂt%?t (Bmples (AP SLEHHBBES At doses

and a palindrom c sequence of at |east 8 bases In
rangiag drom 02101 29a4e/maldo urg, thep celhiftetmedigmbuasesliested: firen each well

‘=T neral .. stipul atj of | FN- :
engite 1t B i o -2EREkariof I B P Girstn i usine
CYAIQSORRBENTH [FEIS A R diﬁBﬁdﬂoh?éilﬁlﬁrn’ htﬁbriah&nc.,laﬁéﬁr&ing to the

stinul gtion s | ess n for IEN-a. In the
mafpdret BOrTHES (rERAIE AN RS SHPIFT S s SRR RMEs famd
buthreddmorsTCG wer e separated, it was generally preferable

for the productjon of _IEN-a that the separation be

b
B028R) EYPapRcddt Ty andda dihing: srerstien bribienadiies.(dee human
PBMY ass& X BiREBundIeid & Q1) vg.ér!vg%rég i érg;iygg%t@ gﬁ: dot&C Other

but no palrndrom c sequence
cytokidescssach asdFN-d, bow évey, adlemonstratera\ey eraliylstablel pattein o fudtieaion and

roultixFul}llif %xl%i?%%%a%l?g@o&%?%els 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 NO27 TFN-y IFN-o
(ng/mi)

20 1 a2 749
8 583 4036
32 203 4073
13 D 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-a
product‘ion increased as the IMP dose decreased and became optimal at approximately 3-8
ug/ml, after which the activity decreased with dose. Additional assays confirmed this result.

[00288] PBMC:s from four donors were stimulated with 20 pg/ml of IMPs or controls and
the stimulation of IFN-& and IFN-y production was assessed as described above. Among the
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for exanple, SEQ ID NGs: 18 and 11). | MPs cont ai ni ng

6- 8 base palindrones but no 5 -TCG trinucleotide

i nduced IFN-y but only low |l evels of IFN-a (see, for

exanple, SEQID NO 1 and 4). Notably, | Ms

containing a TCG up to three bases renoved fromthe 5

end of the polynucleotide and containing a :
polymtdlentidesrtestedsemeience of at | east 10 bases in length

B RGEA Cas &haBead seq b no 1
5’—(PS:GQ‘CGAQKC@REG)®TB(S}§EQ)%\]I@ %‘@l I\/I%4dand 3) [30291] An
/ \ ose dependence on
s RS b O ARAT C (EBRATGHY [ Ps {ested in this
5’@@@4&:@@%’1‘1\0@%% tsmnﬁqdm pal i ndrom c
uence in the ol ynucl eoti de and/or the position of

5 {rﬁngtGA_AeC(g{T%qu JdGGREQ IRIN®RE 5° end. Anong the
5’-1@@@@@@@@@@@@%@@ 1®1§678),W th CG di nucl eoti des

CG _seguences but w t hout”™ palindromc

S g@@@&%@ CeTTYPRQIBNG:AL} engt h (for exanpl e,

> TR SERL IR o ) o,
> TESTEPGREETTHon GATE GEQ MNOWi6hh CG di nucl eot i des and

felreds greater in length
Egt nolgm i% t‘??%ﬁﬁeo?ﬁgggéégdr exanple, SEQ ID
N@GICQ;E@GTD‘Q@QATG (SEQTQZNKQ}TSJGAACGT TCGACGA (SEQ I D

G 'II'B(SEQ ID NO 67);
NO 68); 5'-
CGBGA('EE@HCDID\MB))) PBMCs from four

q%%%rc'i?){‘,?%gr on r ol éﬁ&#@@ﬁﬁ{ﬁ)’gt |80n4o19 ?lr:l\l-zg

5’-ﬁG@dﬂﬁAﬁc¢GMG”ﬁEAA§§§HC&(SﬁQdDrN©ﬂd),above and t he

AP R BB ) 2T

{09289]0he casnity aflcydRind gfddhct!bn@rogf it PBMECsfeiiniirbach (iR wabaveraged
| MP 1 (IMP std) 52 108 52 27
m@@f%“%g“g&gfﬁep‘éﬁ %ﬂ %’i‘iﬁ) 1085 39 2388 9325 3590
TaBi8 31 8flnak PV ASGyYs SIFNI@PIN262 9780 58 915 1654 5965

tesfor contiol (EE& I]153Nd ) IFN-y IFN-a
2 (non-IMP) 11 50
1 (IMP std) 205 141
27 335 842
5 297 517
35 308 686
12 153 157
14 340 576
13 297 142
7 510 594
_ 554 103
15 204 194
31 169 178
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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 89 67 246 2399 52 68
520 1558 1254 85 52 411 52 4 158 124 52 18 473 618
52 11 52 261 .756 3 138 289 53 nmedium 52 [00292]

9 The results presented3ih Tabl e 45Bupport the

rrportance—of ajj'ral g pncisequegnce—at | east 8 bases
16 in length and at eas?%ne TCG gigauence at or near the

17 5 end of the po ynuBS’Botl tle f(2083t| n[ul ation of IFN-a

rNnA20°21

18f|umhunu|| PBMCs—1 1062931 Aot aSogR/ was perforrred
to test | MP dose dependenceion sti nul ion of IFN-a

11 production II\/PS tested in this assay varied in the

- I =l

24 presence—of—CGdpucte %l ges ant G _sequences in
t he pol ynucl eoti de. g the pol§nucleot|des t est ed

8 vvere some with pgalinds®mc sequmnces but without CG

exanpt SES-LP-No-2: 5' -
)

I naian e b ns o0y B -

4 TOAGTOAGTOAGCTGACTGACT@A (SE_Q I DS(lNO 96) and/or without

"""""" H I > cl_h } D I\Kx: 1 90 96
lw QC\'IUCII\JC C/\a ’J C, - \{ ] ] 1
me<§a ACCGATAACGT TGOCGGT d&ceedACCA (SEQ I D NO 92),

- AACAACAACGTTGTITGIT (SEQ I D NG 95), 5'-
ACCGATAACGTTC—L‘CGGTGACGGOACOACG (SEQ I D NG 25), 5'-
[mmﬂf&ﬁﬁ'ﬂ‘abﬁm G stidyu)atedProductirs dftore IFN-o than

an%E[L dazd e |¥ cl eoti

Eeét P15 'ﬁ%i §agpencggher a5pr thpe end of the

poliividotide (a 5’-TCG sequence) and a palmdromlc 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-a.. 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 ﬁp 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-a 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
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vari ed i n phosphate backbone conposition.. PBMCs from
three donors were stinulated wwth either 0.8, 4.0 or
20 g/m of I MPs or controls. The stinulation of IFNa
production was assessed using PBMCs from 3 donors as
descri bed above and the averaged results for the 3
donors are reported in Table 5. Table 5. Human PBMC

NAS 8,2 SCGTTFHR B G GTITRGEREG DT (SBQTD NO:2)). AlsoltestedGrere

A 94 rERAR B e ol 1A

bubflo LUBEG HATERHES Hor exarplkAZEGUDNC338EQ BT NLR44° 12097

7 4249- 43 43 50 96 58 613 43

Ai;%1§§9$§%é§28§§§§§§%Ai§§l§§g§355@'13 903 43 94 235 56

AABGTPEGAME CRAr M ACGTED 19%P6AHLIS0 30 1125 7543
5055 32 1483 5088 2933 6031 24061 14111 34 15012

T@ﬁé@@nggéAQngﬁﬁﬁﬁ%@§§(ﬁaéiDTF@@@@@] As can be seen
GACORTOMT oSt ABCOTE 381D ﬁﬁ*Nd‘sEﬁz bPBMPs floRVBLSddABrsfere

the CG dinucleotides in l'y active sequence SEQ
stipplated; with qithen®8, ¢i0icl esmleos Mb ot ¢ogirels. ifh@stmamtiontoﬁ IIB¥-o

Pt S A OHER bRl o B e e b b PR
repagted isBablevhict i ve. [ 00295] As can be seen in Table 5,
Téﬂgﬁ.ﬁﬁﬂﬂﬁﬁﬁﬂ&8§k¥§spﬁ@ﬁ&?&gﬁffter pol ynucl eoti des, SEQ

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
I 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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ID NO 25 and SEQ ID NO 94, and their fully nodified
phosphorot hi oate versions, SEQID NO 92 and SEQ ID

NO 95, respectively, were not active in inducing | FNa
fromhuman PBMCs. Al though SEQ I D NGs: 25 and 92
contain several CG dinucleotides, including the notif
AACGIT, they do not include TCG or a palindromc

67sequence of at |easpms base&S%SZQ I'D N@s: 94 and 95
D

baca

a-r—oene—qG

are—318—base }cu Heh-arEs anui' } Re—g
68dlnucleotlde but ﬁ?b ﬁﬁ%‘leoti&§4'Thus, t hese

85pol ynucl eoti des do mat| fit th@1TDt|fs ogesicr i bed
= .

[ 002061 —SEO-1-B-NOs-—26 30 32 —and 33,

NnecrriTr | A ] Oy TNCO T = oS
4 cont ai ni ng allgpho;%ﬁorothioggﬁ i nkage¥ |( SEQ I D

18NGs: 30 and 32) or cdmWneric 618 52

llpuuopho.Uth:"a{e/phoc hodi-esterlinkages (SEQ I D
NGs: 26, and 91 33), -*tnduced ﬁpbw amounf® |of I FN-a from

3 human PBMCs. |Both SE® |l D NOs284| (whi ch s3ciont ai ns

eb-rer-€ Hhv‘phorctg gat-ef-phosphodi-ester—|l i nkages) and

m al | phosphorot hi‘sgte |inkages) induced | FN-a from

human PBMCs. [00297] In an assay to test the effect of
the length of a palindrom c sequence on stinulation

{I?OZDHN_th IesE!Bi/ \ﬁeseﬁted)gi Tz;bIH4 ﬂl@ﬁi&t N&e%ﬁ@t&&é ol ﬂlﬁ&oiﬁﬁé d3quence
ither 2. of S or contro t he
ot e st i el aﬁdﬁnfe&ﬂg’flgh GreBt e asediu adol te
poB@tdédtiae ehrakmmendiul PNy frétd BLAGLHBIRSUI tS are reported
in Table 6. Among the pol ynucl eoti des tested were 5'-
ﬁ%@]ﬁf@@ﬁrpcw

RS ErTomed3E st IMING s dppeadenct on stimulation of IFN-a
. le.6.
p £B M AS Sy o Ws?g 5:%%)% P‘B 59’@81%«:%)03 ggf%fmcﬁ?hd?s rﬁrr]ﬁ 5 -TCG
seqgpess in t@gg@ynqglep@e) oménpihe pNRUCREAS tesﬂpd(dePscﬁﬁdi)'lﬂBS

paific b it p s (B Staer S0 RS S,

TGO ARHGCTTGCABLT A (RRIBID WD: 39135°-14752 nedi a 26 26
TCAGTCAGTCAGCTGACTGACTGA (SEQ ID NO:96) and/or without a 5’-TCG sequence
(for example, SEQ ID NOs:1, 90, 96; 5°>~ACCGATAACGTTGCCGGTGACGGCACCACG
-(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
(SEQID NO.)

media 431 - -
2 (non-IMP) 43 43 43
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[00298] The results presented in Table 6 support the
i nportance of a palindrom c sequence at |east 8 bases
in length and at | east one TCG sequence at or near the

5" end of the polynucleotide for stimulation of IFN-a
from human PBMCs. [00299] In an assay to test IFN-a
_stimilatory activity of IMPS with a variety of 12 base
1 (BdPistddir omes, PBMCs froriﬂ!Sfour donevs wer e stigyl at Ied

1 b " o 4 2014 Dc or—c-oH tro S
wtnerrner Up, & Of f-rgl i S
thhe stimul atioh of Il:l\fz‘j pr oduct |96$1 was as%%ggsed as
53descri bed abovp and t %892 averlagesd resul tss55ar|e
1 - Taolal DDI\II"‘ l\cea\
repUl l. BU | ] |d. |~ 1. | c 1 DV —7
> |EN-a (pg/m)_test or cortrol 5“55% 2@3/2n1 O 8
9749/ m (SEQ I D NO ) 21Z44an- | MP)12069 133 1381731 (I WP
2,5t 190—238—1# 27 ”"%C 6473 ”57': 44495110420
5468 45 3821 F221 2854 |46 1403°%2b6 51699241 2798
906731 3992 48 3082 919@34113 51 2¥D1 5699 156472 62173
1 0Qn 70—7893 4920 LCLEER 71 1064710525
: 1000 ULUU JJ.UJ TOY FZLT—IOID 4O
9672 9652 9101 5 5 73 §8419 93763@396 74 98383 9085
915635 75 10269 8153 3B®8 | 76 104549 P773 50685 |49 5424
2900 o7 112 85473239 42-76834 8208 5472 43
25! 1OZ LIOO JU Ir1Z OJX~1 3 [y kv, -z 437 vvvvv 21@
6777 6768 44721 77 369f 4725 768 B 2542 4287 4311
92 43 903 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-c.. Similarly SEQ ID NO:96, a palindromic
polynucléotide 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-o. 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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79 1201 5725 5757 39 7454 9965 6622 80 2938 4137
1412 81 5914 4918 865 82 3451 4249 4170 84 3454
5363 2255 93 86 10742 11881 6332 87 5110 5950 4139
114 4779 5491 2907 nedia 204 204 204 [00300] The
results presented in Table 7 indicate that any of the
IMPs tested with 12 base palindrones were active in
33) tridneed dai ghragnojuts-of ITAN-grfrdmuimemarPEBIZSs. Bhth SEQ IPSO0e:04 (Whith

cofiEry RSSO TRl er BEEREEH) o el mermborogiose
et on o 1 e o OO0e 605 and GOGC. whi ch have

Eﬂ?’é%g‘h gfpﬁﬁgfﬁ'eté festibe &ﬁ%ﬁ?ﬁ%ﬁfmﬂa@mémme on stimulation
of SRGHERDIALs Rom fﬁﬁ%ﬁmmﬁiﬂmwwﬁa ggﬁ@%{bqgg/gg%fmS

- al. (1998) Proc. Natl. Acad. Sci .
or Fusrolsefha nm@athE!@m'Iﬂ}oN@sdwﬁomnds Ei@esm“dels dedcrived amVe and the

~av%%e%sa% TR et t AR DO gies tesied were 5 °
mAmm‘meSEQ IBEQOLA0) add3°161 dgslclzr;t gcred
%ﬂ%@%&#@&%@%@éﬁ%ﬁéﬁ% M o 162 deser i bec
Table 6V Blumlal PBRAG AkMES- BINLY (dgaper pal i ndrones i nduced
hi gher levels of I|FN-a from human PBMCs, particularly

tesabr dontelr || vI P ([dog@sie/is cjan ngug;qﬁen n assay results
(SEQOINO.N Flg 4, the anpount of N-a| produced from

tha ~All o r

the H-s—++ .\_::,pcnse to—SEOI-B !\.V. 7P was
Z(B‘?“gﬂ‘m cantly |hi gher t e St SEQ ID Né® | 113, SEQ ID
l(ﬂm’at?i)and SEQ I|D NO 1 atestlhe 0.4 g/sd | dose of | M.
5 A-so—the—arourt—et—H-N-a—producedin{ response to SEQ
I D NO 172 was dlignifi c%h‘ﬁ y hi gher401§ han SEQ | D NO 27
20and SEQID N01 at the28s03 gg/m dagsg|of IMP (p <
8664 He-erp— h—n—thei | MPs is: 28

bases | n SEQ I D
3812 bases in SEQ

[ aVataYaXall Ly et i

3ol 00302 —n—another assg‘z'%? overal- 515/0 | ength and | MP

LI} Lllgl. LILJ
NO, 175?‘1“22 bases!¥H SEQ I D NO 113,
D NO 2935 [and 8 bpsgges|in SEQ I D NO 1

I
pal i ndrone | endth were npar ed i 1 ne i nduction of
40| FN-a pr oduct| on from kssweln PBMCs12580mbng t he
potynucteott+des—tested re—SEQ-+-DNO 1, SEQ ID
¥NO 2, SEQ ID NG-12, 556171; NO. 27,1862
27TCGTCGAACGTITCGAGATG ( SEME ID NO 16m)052

| T OOTAAAAALCTITICAACLAT. (OO 1L DY NO-_QON
CO T

410 = 1T UOT UUO0AA LI\, 2\ a | \ ¢ T &

A TCGTCGAACGTTIOGAG ( SEID NO: 1

425 - TCGTOGAACGTTCGA ( SE@35 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-a from human PBMCs.

[00299] In an assay to test I[FN-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-a production was assessed as described above and the
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| D NO 101) ;
5!
| D NO 104) ;
5'
(SEQ I D NO 199);
. 5'
av

5!

5!

I MPS or contr

- TCGTCGAACGTTCG ( SEQ | D NO 167);

5' -

TTCGAACGITCGAA (SEQ I D NG 98) .

ESulirErepbrtddh Fhe7Wi th either 0.8, 4.0 or 20 g/ n
and the resultant production of

Taﬁm Hupas PRMCAay -dENe@gfmBed above.

ol s

5!

5!

- TCGAACGTTCGAG ( SEQ | D NO 102) ;
- TCGAACGTTCGA (SEQ ID NO 103);

- TCGAACGITCG ( SEQ
- TCGACGTCGA (SEQ I D NG 105);

- TOGTCGAACGTT

TCGTTCGAACGITCGAA (SEQ I D NO 54);
94 PBMCs from four

The averaged
test G litor TOr the i, VP —ation are
(Sgiﬁ) O%d in Tabl e @Bg@ﬂabl e éﬁfémrmn F@;&"ngssayJ -

a (pg/m) IENa | MP tst (SEQI1D 20 g/ 4 g/
2(@0:;811\/1]@/ nl Tot al 'éﬁgt h Pal ii 483 one I\I()1)53 or cont rol
\UdbEb) VP~ blu 2841252 2-
! Nr%% 52 52 9622 - %1 1 5697 ?%4 21 12 166
271527 4827 2095 193Q1@ 99 206425254 2092718 12 100 451
383521151612 T It 60130654715 162—10916 3529
44533 13 12 103 43%9‘5]11091 83 294 2 1OJJ5§§8.L 52 11 10
45105 52 52 52 10 1882112 224L]ZBE]2 63 16 2864 167 319 556
69—14—16—199 52 52— 126554993143 3133—314 14 98
3027 2391 744 24) 185 med: 2185082 82 1O06a1 The
47resul ts present ed2798 Tabl e 8§78 hdi cat g oeat, for the
zg PO ynucteotTdes ted,—the imLein ts H—engt h of
the polynucleotidée To sti mjlgage | EN-8 productign in
5lhuman PBMCs is aR®lt 12 bas689with 2 1321 i ndrone of
goapout t0tases T lllig.élgt hr 555 dingt 5 hiSone
L —enbodinments in which produg¢tion of hijgher I evells of
701 FN-a i s desired, 7833 II\/P ¢B8ALAi ns at| 55bkast one
pat T ar o T SEqUE at thefobiowngl engt hs
7l(| n bases): 10, | Zbﬁh 16, 1??5‘ 6175
72 9652 9101 5095
173 10419 9376 4896
74 9883 9085 5635
75 10269 8153 3888
76 10551 9773 5062
49 5424 7762 2788
150 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



20, 22, 24, 26, 28 or 30, and, in sone enbodinents,
the I MP contains at | east one palindrom c sequence
with a length | onger than 30 bases. 95 [00304] In

anot her assay, PBMCs fromthree donors were stimnul ated
with either 0.8,. 4.0 or 20 gg/m of | MS or
controls. The stinmulation of IFN-a, IEN-(3 and I FN-w

86pr oducti on was aé@%@@ed'a#ld&&mribed(ﬁbbve IFN—o)

g7Was assayedusT Ty ELiJS/—\ FomHB rofredHcal
Laboratories and ?Eg)lomer béloupper 5?%?1 of

liglet ection of IFN—éaﬂMas 48 ﬁan1 and |&900 pg/nd,

ssayet—ust A—EH-SA ki t
prcutlvcly |rnab£ Was ah?ﬁg gpz f

‘'om Bi oSour ce_and"t he | ove nd upp limt d

detection was 12 1Unl and 3046 11U, respectively.
The averaged result for the 3 donors at each | MW
t30€]The adsiltrprasested iip’ﬁableeﬁinidrcafEa]hﬂt en390f tHAINIES tSstedWHfRID base

palidhom SRR oot S ing Il Bl RRMCsc ncsp P pontain a 12
bagbPalthdrbreivith ﬂfb@é@ﬂenéngmXQ(zngjgzgkﬁtGA Eg?]gilrﬁa S19 98:8 Jﬁl%hlch there

4 48
areéﬂ? DA’%{AQ@C IEB? atipps ?%%Hanél%%éqs@tﬁﬁ’g fqresmorsgf@m@m CCGG
an<5 82%C %cﬁ‘ﬁlveﬁﬁéwo& 158311 B@cﬁgedzﬁ @mﬁﬁﬁoxﬁﬁgltorf) gegquexﬂ:@é or 1?Jmune

det.er m ned O been seen in

ne Sé%qgmcw ﬂ%‘ﬁﬁ 61n(1§9$)rﬁrpfat1\@ﬂp14e%§w w BF:1268 Fl‘l%iﬁ) For
exéﬂﬁlm SERINEBY 8 P50 Wehdtivesh '& nﬂgf{'@ JEN n;'[i m%u%c € syquence

t he ‘assay described above,
CGeo388Q Nﬁﬁpmhﬁmpmedulﬁtomlmdeohde contmmng SEQ ID

'Ncﬁl?kﬁ/&&ﬁib%@%&%s §é§gﬁﬁ8%§g%§€qlhé’s ORndd ngg tf % pplmudieotide

he 1 nduction o I on fro
msﬂi@pﬁowﬁ@db@ubﬂ@wetest ed wer e: SEQ I D NO |,

B DR dond R RafoReE n @bt tevcle o5 RN or B Ppmaey
PBIM’EEI\I@rﬂlaﬂarly- atdhmd-rMQf)seSEQs lchh BDi3ed m&@ﬁhyS&Qti ﬂoN@m?ﬁi)g 1, the
NC§8&é & ors,.were stimulated wth either
amiguf o g o .58 U R s rorphieds SECUBANG oY A et rehraatly
highestahd Bmg IHNTSUES, 5RO IDINGENaAd SHBIDAKEE %Qoagtg/nﬁl dose of IMP.

descri above. The dupl exes were conpared t
Algg, fthel amoyeicnf Bt-esprodicadin rpspensaqSEQdDaNOda%wamgmﬁcanﬂy higher

i S I D
B SEOHENEDY 448 sE8iith o o Dheiranes o il KB g zme
palidtirethe ogth &i the 8MPs #g28basSiER SEY NON21 2N2? Basey il SEGAD 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 n

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 N0:102); 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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SEQ I D NG 29). The averaged result for the 3 donors at

each | MP concentration are reported in Table 10.

Tabl e 10. Hunan PBMC Assays - IFN-a (pg/m) IFNa

test (SEQID NO) 20 49/m 4 g/m 0.8 g/m 0.4 g/m

or control 27 592 3719 254 57 182 (27/29 dpx) 3 86

2612 4725 1027 1 124 312 52 52 90 52 nd nd nd
PBIVECH ftim foddr Behob2wé2 stirelated With efled @raTisnes 26 Q

(E&en seen in Table 10, SEQ ID NO 182, the g%g W%@?ﬁgn@b
an antprogycgipn of FNyp s &%’PﬁS%aﬁdﬁmbSE@dVB N @eraged result

f sasému Bt PR Plud @GP doses. Al

o i gh er]J dgc?seas 4 an g 20%}?\9{' 6 2 %/;7 was
gebie&hﬂumeBmAma}'sa{IﬁNw(p[gﬁﬂ;%OS] I n anot her assay, a
pOIynuu:cGtid' contat1thf nﬁd:fied ba
pol ynucl eoti des . wi t hout i fied basdgs vvere ché’ared
i n|teheSEQUDCt I| o) | FNpgmfdr 0dy gt T Bt g

PBMS.) ofv82iRg] t|he %f)nllyrﬁ\lg eot ﬁes F!tgfe}glte \_Ilﬁ ) SEQ I( a‘:rez;ne

NO! SEQ 1D NG2 5 1 TCGTCGAACGITCGAGATGAT Ql

NO DBME s 5= TOXMRBKAACKXTHBKAGATGAR|( X =27- deaza-d@

SEQ fbh NP1 93). SEQ 32D NO Z7%zand — SER[TD Ny 193 (rave—
t he—sare—nucl eotide seguence nyrppf fdr the deaza-dG

oS Tro 1o %

sul#titutions |for H8r dca6y7) SEQIR##|NO 271 PBNCs 12
froreef our dongrs wesgr[sti mydated Wopds(eT Theg 0. §, 4.

or —20—g/f-r—efi—+-MPSon—controks and tHe resultant

oy

producti on of |I FN-a2¥as asé®¥sed a20%Rscri bed dbovel?

Thelogver aged fesul t 44101 thgg34; donokr$1 T eaght VR 12
conrecenptrationtarereparted - in!Table 11 Tahle 11

Hunk PBMVC Asq ays _6QlEN. 5 M) PENta 1est (SEQ 1D

20| 4 g/m 0. 814w BJg] Or CeFy[Tol {3 (I My StU);
126—118-80 (Ron-1- MR 102 102 102 237 10248 13871

37‘5169 L57u193l_10754 4182"’62 1@@?1 83 12 12
104 321 52 52 11 10
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 TFN-q. 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-« 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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medi um 102 [ 003091 As can been seen in Table 11, SEQ
I D NGO 193 has IFN-a stinmulatory activity conparable
to SEQ I D NO 27 except at the 0.8 g/m dose. [00310]
Si ngl e and doubl e strand fornms of pol ynucl eoti des
contai ning nodi fi ed bases were assayed for activity
in the induction of IFN-a production from human PBMCs.

AOB0H) It dnethepadsyy) BBI\/EIEtﬁdiE&réeed?dnefi W SHmBatBDWEh 8k 0.8, 4.0 or
[@%rand SEQID NO1, single strand SEQ D NO 2,
20 §9RRPE %Oéﬁan%%sﬂ@%mﬁf o TP B s B ensiypion was
RS BAC Rl A R R i
Laimaiomubﬂ the IWe:randluﬁEQJmD dfidetb&shn o iTAglcewayud piauiting 6000

PO IETERGFD: TN Aty s AORLISSik F00 ResSouspa ad helper and

BmitePAeteckdA waR @2 19kl aﬁ@’ﬂ/@ldﬁﬂﬁmﬁ duvel eehd
up}iegquenceegs SEQ I D NO 27 exce fgérgsfhe kot%l Heraged result for

theg) dpgers i farly VP cmsmrra@@rm i BEAT AT (A* =
Mg, i NO 189
Taie SIS ST ASads. N STN- E%EB”/ D am no- ZZIA T* =

Z-tThi o- (bl:QlLﬂ?l}pwU) 3
5 -TCGTCHEF AACG TT ATGAT (& = f—laeaza 8-azs

test GEQ IPD N(2A 87) ;| 4.6 TC,@SAACG* T0CG AAOG TTOGRAACGH TT
NQ.J@r cantpolde pg/zl 8- prstmti G)| HgBEQ || Pg/miO| 12431, | pg/ml

oA g Ade DT AR AL TAAE T L/ A% la N AAN _(
PEN LU CIRU.C TCOA-GAR-TGAT WA z—amto—67) \\EQ

9 188) " T8 AT AGTTOGA A OB T oaA* ATGGTT (A& =
2 (@omeiMo- df)_( SEQ | DNG6197) . 14[[003 8] PBNBS |f r oméei

g
1 ] e Vva ust gt IILII et tH—ett 6—2—0.
( &Hg 6,14.0 %gr 8 g r§1 1?/F’S orz}!g ontrol S and@tgre

27r esul t ant | pr o@xt i ofB9f IFZ\IMé was 7agsesg@d [as 163

39UESTT T bed | abgyE; | 15 oUP €35683 et urrpa74ch' to SOIIC

single sefquences| using |the"Sane total. doSe of
38pol ynucl eoti dend le. g. ,nd4 4g/ mi |of 28BQ | D 6|27 v&as
2d CHIPAEERdg 4 o/ M of doubt e stTand—SEQ+DNO—187

whi ch contained 2 4g/m SEQ ID NO 27 and 2 g/m SEQ ID
F@S@ﬁ)}&s carl BRnAYEIiR TSl DEMBL ot prEQﬁt i véﬁﬁgﬁgtﬁ‘mg%te sx%gnctlon of

MP concentration are report ed in

IFNghiaom bmw PBMEs 6s well mpradyciign of §FN aNlrame pgAddscrited above,

2 I 4 g/m 1.6 4g/m 0.8 pg/m 0.4 g/m
[Flg.%ggiggrﬁgete%%&) or control 98 2 (non-IMP) nd 87 nd nd
nd nd 90 nd 77 nd nd rid nd 1 (IMP std) nd 288 nd 77
{0?)3&:] In another assay, duplex forms of polynucleotides were compared to non-duplex

forms in the induction of IFN-o. production from human PBMCs. Among the polynucleotides
tested were: SEQ ID NO:1, SEQ ID N0:90, SEQ ID NQ: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 pg/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
-pg/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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1 duplex 81 126 1988 1740 258 77 27 nd 8850 nd 955 77
nd 29 nd 6040 nd 85 77 nd 182(27/29 747 2162 6462
7280 1862 89 duplex) 187 nd 1050 nd 139 77 nd 183
(187/29 91 117 311 1081 411 119 duplex) 188 nd 644 nd

3360 147 nd

184(188/ 29 225 978 5483 10057 5022 527
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9
mes less th

highlysgttive 5P f or
paf-ti=ty
ch céﬂ? not ]fog il

6.90/ 29 491 2673 6085 6603 1703 194 duplex) 194

197 nd 4833 nd 5742 1224 nd SAC
Nodl (pg/D .
e 12 the use of certain
n the | VP can IiNegul t

TR A B -

ex_pol yn
ds t 3789

FiNv- d ygoq. :

12]

vity.
ow
e

EQ ID
es

nor e
SEQ
an 28

BT St RS bl mhae-foza heilzmies fdpreq D No27
is t0f REGLhATSEG BNO:21 b s@inulil ER€S drofubBsh at FRAITRIMP ddses. At
Activation of human B cells by

hi%{gf %S%@@g{l 2@ ug/ml), SEQ ID NO:27 was somewhat more stimulatory.
{00308] In another assay, a polynucleotide containing modified bases and polynucleotides

i mmunonodul at orv

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 IEN-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-o (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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[00313] The ability of IMPS to activate human B cells
was determ ned by neasuring B cell proliferation and
]L-6 production in response to incubation with | MPS.
Human PBMCs were incubated with CD19 MACS beads
(MlItenyi Biotec) and passed through a magnet,
separating the CD19+ B cells through positive

sel E}th on (>9§% CQb954|las debexim nedi1by} FACS). For the
pr( f_ar-at-on assay cells—wvere cultlured at 1 x
10‘5‘?’96!1“1“ (5 x [105/ m'192 in 96 wgll round bottoned
plates. Cells were rncubated Tn triplicate with 2 g/nl
| MP or control for 72 hours. At the end of the

€030 4s cpepeeageenind aple A1 SEQUED B pLA3dhas IFN-phstimulatory activity

H- I and i ncubated for
cogﬁﬂ}géﬂﬁcﬂﬁ?%%oﬂﬁpgpt am%@ge%?%@%re t hen harvested
#00310]r Sidgleand doudld shad Pehasf pohyndelkaidss Bﬁﬂalﬂﬁg Hﬂ)dlﬁed bases were
standard |iquid scintillation techniques

aSHAE %@W&m tagndgetion of Bithe #rqsuption ffﬂﬁl émperpquSoAmong the
poif}auﬁe&ﬁgsr t€§témer3881ﬁ§la LSd dR6R sﬁ'Hllx&s S’E? %]‘)N%/g s@t:lgésh)ﬁnd SﬁEQ ID

[ates with contr

N@:@ysingde S‘r‘if@m1 §EQtH5?éNp@€bI M@ﬁa@@g@rdﬁabla wirand@HQID NO:27, single and
dolIRAE UERH %ﬁw 532 Vsathid £l d&l'.'tb-lg sthl @%@ p 1 tJﬂne%]e; and double

CytoSet a palrs according t
WP#Y%QEQJE? Nk BPQSM@@WC strand 3B 89 NenlaOpsihglestrandeSEQ ID

Néi%ﬁ%d S %ﬁ sfs%?ﬂt ¥oRg/. ”?SE Be&34h §7T 3@8 1%?,“{09591@ d 197

1 on assa presen
ha'atr fézte szme mmhdﬁ sequenee asrIH6) MO Toaxképt ordhe dotedestubaittiopsm

S RSP oA PR TP TPt T D el

NQ1189Y; assay presented in Table 13 are the anount of

S R AT AL PRt 175 1R g

N®Ad0) f erati on assay (cpm) IL-6 assay (pg/m) test (SEQ

) | ” r.Jl or Me . . .
TSRO A e A R kot s Bte, g s b 0187
5’ ACGFAA B AT A CE TT IR UG BIT (G2= (rietizat Vie-d3H4SEQ ID
Néég .72_26 52 126 89 43 22,695 26,456 24,576 187 935

> 38 45,364 27,327 .36,346 248 984 616 40 60, 250

5 BRI 56, RRITTIOQA 836+ DEAT 19A2% 588ind UHTIEG D N 14853

5 TR A B T SR LR A e (Rt e L1

G031 HiFBMQs E&n@iéﬁﬂ@dn@ﬁ&\#&eﬁanduﬂsjUﬁtﬁdlaﬁd@ﬁih'elther02 0.4,0.8, 1.6,
(?rollferatl on and | L-6 production. As can been seen

T e/ RECLIME s of sontolspd t‘-‘@desult%m Prasiuetion, of IFN1eowRsRsepesd as
de&ri%&‘d dbo$t.| TRY ARk Ys W&t EothylaYed B tﬁe'ms%ﬁﬁéﬁ%sq{sﬂrg%e same total

nucl eotides is
dose o polynucleotide (e.g., 4 ng/mi of SEQ ID NO:27 was compared to 4 pg/ml of double
strand SEQ ID NO:182 which contained 2 ug/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 - IFN-a (pg/ml)

IFN-a (pg/ml)

test (SEQ ID 8 ug/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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dependent on the presence of a CG di nucl eoti de,

It

does not appear to require the nore specialized notifs
descri bed herein for high IFN-a induction.

anot her assay,
conpared to non-dupl ex

[ 00316]

In

dupl ex fornms of polynucl eoti des were
forms in the activation of B

cells. Anpbng the pol ynucl eoti des tested were: SEQ ID
ND@bn-IMBEQ | I NO ¥aj SEQRHID NO 2449]and SRR TD 1 82 14
9'“!3%—6% SECP'ILAV‘°7~and—SFF\lEL NO-29. B cellsifrom
{%8 ee donor s Jwer e 2{i nul Afled wi t BEi t hernd] 0 or |0 nd
jp({Ivip @d) | VP Jor ntrohgg®nd t he jesul ta cet
iﬁpgj_‘_f_g_(za_(_;_g_p_a:ggqlﬂ -6 r2\§§du(‘fi n&a S asZZssed a737 nd
dbd@lsXhed adove. 8the ad%ﬁaged 198841 t flgA0t he 32i8pnors 77
at each TNVPygoncenl atlgzgo S TEPOLT et T ig=djabte—3 3
Table 14  Himan B Cgl| Asgays Prol{ferafion assa 1
cpm IL-6 a%say @myrﬂamotest (SEQ I D N&5)) 5 go7 1 od
T ontrot 3T 57923 H13074 55473
%7 667§5d‘§1 99 7%”322Ti%2 (27§4§3 dpx) 258047 $82h4 89
09 281 333 2181 5 4| nedium p104 2104 4 4
00317] Fr d)8ﬁthe md$ ul t195¢resent ad| i n Tabdle 14, BEQ TD g
IOt lﬁg,uplc oM SEQIH\.DQ?'C
apprOX|d?§ £ EQUI& Ieneyzo SEQ7 h NO 2981in act4Mating 119
B cells g asuredjby stlinulating |IL-6 pgroducti¢n
~and cel | pnsﬂ | f er adi on. 6 anpl e g4| I mmapggodul af470m of 4
Yot By—i rorpdd-at-oros | \/nur‘I eotides
[ 0031 { #A?rorm At or?ygpol ynuﬁrﬂgéotl do85Yr copldl 527
pol ynucl Bi*Hes wer ¢ assayled for mrunonadul at or
activity ompggfouse en es. T ol :Jo)mmer iy
GS‘I\, yr\r2§g':|||i\lnaﬁt\ 94: d nthEE rpm“zig(bi)@f@ % od
oligo :%‘%g{? ql eot-:sar ﬁ}?ﬂng t H34pbl yn8THot i 2B 1 314
tested x)SEQ I D h(ll (jposi tivef control|) and SEQ I D
NG 2 (negatgofe corfif ol Bosd|003TY] L ff agmeRt s of od
Buse Spl eepn-were-d ﬁﬂcf ed with | Hﬂpna e/ dj SDaLe
0. 1 189G8U® s A9 di §§7ﬂgved iG698phosplea®d buf f®WBRd 194
sal i ne ( )for 45| m nutgs at 371 C, therf 101
chani cal drs ed forcin he—dggsted
f+aghents E%nmmﬁ%aital@%rrppns gqh e dIBS ersed 7 nd
$pl enocyt e8ere pé[1 et®8Blby cenndj f ugarazin, t tesa nd
esusendRdoy|n 11 og(1 medl gm (RPM 1646wt h—16%etal
calf serum Plus 50lunits/imd pepicillin, 50 pg/ni
5t rept onyRadig| 2 glutaﬁlne and| 0. 05 myl
P-TTRE £ 3B 1 pr) . {00320 ouse—sptenocytes—were
di spensed into wells of 96 well plates (7 x 107
83125 ABkan b 0
[@ Zi concﬁ%g??gg%?%g&n% e g?lﬁ(%%org?éegfbu it B9 TP can

of

result in polynucleotides which have IFN-a stimulatory activity. With the exception of 183,

these results also show that formation of a duplex polynucieotide 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-o. 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-a 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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added and the cells were incubated a further 24 hours.
Each test sanple or control was tested in duplicate.
Medi um was harvested fromeach well and frozen at -80C
before testing. Harvested nedi umwas thawed and
tested for cytokine concentrations by ELISA.
Pol ynucl eoti des were tested at various concentrations
heremctemadinngodifidd, bades Garsindrefse kh @étability ofdupiekes femed.
pol ynucl eoti des tested were 5' - TGACTGTGAACGTITCGAAATGA
(SEQ ID NO 36) and 5' - TGACTGTGAACGTITCGAAGTGA (SEQ I D
NO: BxaimplénnA ¢tivati Bi dall$ belRgmiieicaulalof ol difdleotides
PANSORBI N(r) heat-killed, formalin-fixed

M0atsiihe ahhtym IMBs masuva(t&\@a:( KatiBiwas detegmin¢d6)3mddsuring B cell

e 5 R SR B B e Vs were
mcapdtammycemms mss amuuﬁ;atae@te@ @ndfpdéﬁddtthxbﬁgh PIAERS separating

-1 L-12
(ﬁ[ﬁt9 M‘?Hﬁi’&ﬁ BP%W& Se]ﬁﬁ‘i“?“t(c’)8§/°°(qlk}ﬁc§‘s de%%ﬂﬁt?dé’thé\iQSAeFor the
proifetatfon abday, 1R cdls WerdNuithred Wes x 0V R6l 8% HP/1Pin®6 well round-
bi oti nyl ated anti-c gtoklne anti body (anti-IL-86,

-botigmed plates; é)eﬂg’gpﬁgmu qttecbﬁxttpphqap:qw% Azl IMP or control for 72 hours.

L R e

Amppasha) datsiecubatod lfqran edtﬁtléiial § hourst The paret \hgrb Iﬂmﬁmlaﬂ'leﬁal and

T h resence, of. ero |da e antjtate
mdgoa%@)éea%%br n%logb uu:r ng%‘% %smé gllnﬁg %é)%. ques, an the
datp mas calleoted imtoonts perathigutedemhe) RoMIL& ew@bn,fmvm&&@&e cultured at 0.5-

h d
1w AR i et Bates S SRS el s hoareafben pilmse

suﬁbﬁﬁi@&@ér@ﬁ&véshﬁ lamﬁﬁs@@ﬂ fbr INEY @SR SHthaCyt St Hﬁ:ﬂﬁﬁy pairs
g e., 36 = <36bﬁ Val ues_of IEN-y less th
ac de"&g Erurey’s insRetions (RigPepsecys Limgts %@mﬂma(l/m@mal Mechon
wefe 4@5@2 pg[nQOBZZ] Tabl es 15 and 16 sunmari ze assay
es bﬁﬁfor cyt oki ne production in response to | MS.
l“&ﬁﬂ‘ﬂ gl e B esliarolifersion away prsvenief i Feblel ome the mean of
thdjhglt&teﬁ!éﬂ ipEHRFGRIMRcBIl Walued ToMULIRt R edch dBnor hhd & oAH of the cpm

secretion by nurine splenocytes irrespective o

ValPFn%fObP‘é% donass. gfherdrultyefithe B opld Hi-apispepresapterdiic Talle 83 pigdiep

amt'}ﬁﬁt%'f !]L-B?Eodlﬁbﬁl'frdnl: O418 of EdH BbA R And HRMeEn Yalue %ﬁ'b@?} donors.
Spl enocy e Assay - |IL-6 (pg/m) Test (SEQ I
Tabls A8+ Brmpp BLCell f8pay5) Rep. 1 Rep. 2 Ave. 1 (IMP st d)

(

> o iple. g o ey ] 0% HoR s BN 50
todgs (REQ ID - | 4Bonog 1 5| Porrzs| 48%Ean 47 Mnor 1 | Donor2 | Mean
NO.) or control
medium ' 415 575 495 26 28 27
1 (DMP 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 1616
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 1055 985 1020 0.1 45 46 46 20 5.0 4953 1 5464

5209 1.0 1318 1413 1366 0.1 90 124 107 19 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 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
4903155 B:0m tha results pPes¢r8IDInZBE 131 82 cofipdundd &ﬂﬁng% difhteleotides

v 880 e 300 f-§ oottty Ay begn pegidiom thegesu presencd
in5lable3Q Aitho8 63008 Boebll btifhulhiory adtibAty inl ifhfunostimulatory 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 donors 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 D 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/O.SU/mL) dissolved in phosphate buffered saline (PBS) for 45 minutes at 37° C, then
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0.1 45 45 45 46 5.0 45 45 45 1.01 45 45 45 0.1 45 45
45 103 47 5.0 163 213 188 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 73 70 0.1 45 45 45 50 5.0 45 45
45 1.0 45 45 45 0.1 45 45 45 51 5.0 1942 1868 1905
1.0 224 197 211 0.1 45 45 45 52 5.0 1421 1234 1328

methfhichB P digBBsed b3 for@ing thbdiddsted Fragmehts Chr3cthtn 38 Idredkd The
o5 b ik 4 b o
(REMO 18405x6ithl 008 fetd 3d1f séurh, pfud 58QBitsdht pedicid) 56 fig/fn14deptomycin, 2
mﬁ?’g?u(%ami}lé,%n& 8%559 rr?l\j‘rI]B-r:rngr%gptoethanol).

{00320] Mouse splenocytes were dispensed into wells of 96 well plates (7 x 107 cells/ml)
and mcubated 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 assi gned 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 1ess 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 a2 CG dinucleotide generally stimulated
IL-6, IL~12 and IFN-y secretion by murine splenocytes itrespective of the presence of the more
specialized motifs described herein for high IFN-c 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 88 109 99 Table 16. Mirine Spl enocyte Assay -
IL-12 & IFNy 1L-12 (pg/ )

| D Dose Rep. 1 Rep.
Control (ug/m)

2 Ave.

IFN-y (pg/m)
Rep. 1 Rep. 2 Ave.
1 1M std) 5.0 1915 1737 1826 1858

Test ( SEQ

NO)

or

2589 2089 1.0 1419 1424 1422 1941 1954 1948 0.1 573

603 588 179 395 2?2

1.0.36 43 40 54 54 541.0SAC |[60996820 /1619611889 8838
12614 nmedia -- --{ 440:1- --| 54475 5.0 457731674 172
2 hEBIMBY63 1397 104 150 2099 2493 214451578 J.Eiq i} 1
0.1 651 649 650 2741 134 214 Z04%.0 1835 Al’{ff iy 4J. 2
TSRS I S I S L KA. Tl
Meotd ! TS5 TS89 95—+ O0—L—0—tod—14-58 e (
%8 G @G 2 1608 1427 2375 1001 1 8 5
S 523 58 54 56 38 510 189> 187041846 | 3146533851 £H40
1963 2239 2101 3440 3%#1 33811055 112085 1480 10209
136490539 5-0—2476—2344—2410- 3578 3065 3822 1 0
Pd7 odeg 4% 11016 o0ks AGoa
201217 1310 40 5.0 d02 297 350 6955 502 584 1. 0520944
12161230 1116 318 7110 0. 1 30318210 2B#M354| 541368 438
509040 720 830 54 54084 1.0 9P1 8521787 b4 57 54
190. 1 37 36 37 54 54 5450 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
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 63
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
1.0l 45 45 45
0.1 45 45 43
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7 2 (non-1MP) 5.0 38 36 37 54 54 54

6
845
822

1016
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27 5.

0 1978 2295 2137 3603 4546 4075 1.0 1833 2373

2103 3634 4735 4185 0.1 1761 1945 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 1697 2747 3203 2975 1.0 2185 2269
2227 2609 4162 3386 0.1 669 669 669 192 206 199 44
475.0 1870 1805 1838 25%3% 2802 2@38 |1. 012058 1834 1956
1464 1T 1747 1606 [0. 1 1285 214 285 %4 of 5445 55 0 1716
1597 1657 2153 1776 19pp 1.0 3341 [11/% 12! 368
481208  U. I 640 440 | L z ) 54
545410234132 1801'@& 54 52 ﬁ’).Ll 3 > 54
4750746738742 54-545 P57+ 2 755 5% 54 154
S50 6d— 6254t 2850538676627 A sstmy 11 0
49507 786 742 54 54154 5P 1 41 004654765 54 {08 49
5.0 1095 1288 1192 376.0778 1577661 0 1580 1551 2631 {54
|54 .54 0.1 79 111 195 94l 54 54 49 5.0 586 424 505 54 54
5064 1.0 206 178 192 546.64 54 @51 39 M5 42|54 14 54 51
5.0 1341 1117 1229 955.00023 9895 1.0 1412 1257451334
426 845 636 0.1 92 79.84 94 54554 45 45
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 11889 | 13338 | 12614
media -- - 44 - - 54
5 5.0 1773 1679 1726 1331 1463 1397
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52 5.0 1855 1557 1706 2408 2107 2258 1.0 2961 2821
198 4421 5632 5027 0.1 205 245 225 54 934 494 36 5.0
1717 1656 1687 3390 3338 3364 1.0 1480 1510 1495 2547
2832 2690 0.1 700 571 636 384 264 324 36 5.0 1478
1565 1522 2281 2200 2241 1.0 1293 1235 1264 2073 3112
2593 0.1 666 5 00 628 54 448 251 37 5.0 1679 1918

1799 3240] 3748 P40 [. 903603 2156 1] Tw9¢ PPN sg t194
Q1 1232 1235 1p34 1548 2044 1796 B7 5.0| 2064 32 %
2633 24192631 P58 [1.649895 @#17] 2256 189473332514613
[20. 1 831 143G.011B18283 23412 108 DUEDRD F °§§4‘2”t 308
resurts pfesent FGoul 139185 159_29@0 Y62 ] T 3A@MHOYRES
containi Ny s [Migh§S| M HYCHY 1'()#7'*;‘5’_3,”}’ e 92 1,933
licont&‘r .“..:’Ed Xe bedofd o | 1 r:’cdlﬂ” of 29971 EN2GR6 | 2343
oroducti-ohlon 33 ok RedndoP®s| 1487 chi237edn 19Mel)
fromthe redlith ?ﬂ&aqbnﬁ Y iln 63bl bs 585 And5416, 56
3% t hough | 156, | 11822 antB7OFN: vi846t| Blb&t or3ssact|i 510y
of i nmmunost ili®ul ptl®6Y pa223Auc! o0l dps4e® huzine | 3581
spl enocyt £s 0ils phenrey al Iy430delpeﬂd§en[ My theruesengs of
3a_CG di nupl set | feq7é T dpRg N0h4APPE &57% O TIe S3i00e
nmore spegi qlg ZEGgEPT] T§50 e‘CrZBW, lﬁllgz‘l N 387 T 98k
| F-a Tnapchyhor) bf‘”“'fos*' AT W6201) 217 T 1310
ZoA C' S MY A7 vl odr 1890 | o530y S | 554
L derpnstr-al =l |n1%1ﬁnr d23G r1\11§)o Al%| eot7ildes
lcan induch Adod)ic3®on oP19 EN- \258ndl 0541 EN- &4f r dm 54
43PBMCs. | MPSSlere Psalyed2d o a830i Vj t $4on| hisaan | P
for 106 | ndi¥cing72iRNA espr @ssiggn Pt saddj tiganall sg
cytoki ne pengs,| cBenoki g g¢nesy and gikher ganes 3551 g
27?hquant I Tat ke G578 GC%9§U E ziglfs‘z Ig:da@ul g q)f(ﬁ"j
© _POTYTHC LT} 48Fs (3398 Wehrns T FakTa o] 35S 4185
Ll Bl A i T Y
Do Do St 00 N BOE ndgdi Phuel Gash 1l 3447 [ G338
| uman PVBCs Merle 168 bar 04044 dz6ic | 19897 i [n F0anpl 2800,
The cellsl wlie b138irledi858 n |t hedGorleS6pcd H016est3023
42sanpl es (|| 54Ps] d50tont¥88Vs) a69h poimt g2k 1039732
hours. Tof all.0RNA218&S| egkpact esbusy ngod Ne [Pea0€M3336
RNeasy M ni-offr of o669l |( Qs6x0€N) D0 [COTY4ET T €8lpd O [ CHh¥™ |
44US1 ng 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 | 50 | 578 676 627 54 54 54
1.0 697 786 742 54 54 54
0.1 41 | 51 46 54 54 54




oligo dT (Promega), random hexamers (Pronega), and
SuperScript RT Il (InVitrogen). cDNA was diluted 1:10
and PCR conducted using either Quanti Tect SYBR green
PCR nmaster m x (Q agen) and naked priners

(synt hesi zed by Operon) or Quanti Tect probe PCR naster
mx (Q agen) and PDAR prinmers with | abel ed probe

49 Appl i ed Bi g3yS| eime3 . | RemBT 110n13o3%] S 378 0! 5T

the GeneAnp 13/0pP BEHUETE DRt gRspr T oSy 5t 537
[00326] EXagpiep U the THEMHES ot —Syht-hesi-zed
eSS 1-ot ma—%iﬁs&cd I~ '"59) Yhi i 34 1
2 I CACTTU"?%(‘TWI‘YMTQA‘JnglleI\ 209 | R 54 54

| cAATTCGGARTAOAARAMTTTATIY SEQ 198 ND #d1) ) ;34 5-|0A%t (B
|_AGGGAGCATGARAACICAFTTICA 44SEQ | B2 NOJ 20) , | R 54 54
SITTGCTGGTAGT SDATIGAGTAATTATAAG (1286) | Dol ROF02s: | GRG- 1
F:_TCAACCIGTVIAGE TGSE T | (9583 TP B8E ZPA)gas R 63¢
CATCTCCTCAT§GTTrCH3 TQCA 5 SEQ T i1 z@j F7 ALy

A S AS S ASATAS ( 5 +ﬁh““0 T ans
oo N R . LIl hR408 | 05,4 2258
IA r]ﬂkk\ll\ 'DI\F!I'\ T 2@25 ! D O 2)5’44?1D 5632 5027

- (SER D MASo0hy 154 P934 (- 494
30T eCTCATAECARCARATIT |( #6661 D M6821D)339%: [ 3338 | 3364
AGCAGGTGATTEOAATAARAA (1SE0) | DIARS 2 Y | M832( K 2690

_ CATCTTGCTCGORCTIGATOGEA SHEQ) | B3KO P1384 R 264 324
36T GGTGCTGATGSACHAAGAE |( SBes | D Ne221B)2pg1 TNFzol | 2241
CTTCTGCCTIGCT@CACT RIS |( B85 I D e 2078 | 3112 | 2593

CTGGECCAGAGHECTIGAGs6( SEQs90D NO.6285) ) - s4U0B27Z)g 1 F:NQSI
374 L-Ta, TLf 05 0l r11(6,79 '\fb,"'l'Q‘f K l](f7m3i4ov g7 = 33,:49
_UsTng PDARS 1 (SUPRIgh T e E B Sy ho

=t 0,
cycle (CI | T —gehe et e-hprratr=ed
w{; qu;é;..)uv‘.‘jl.. 232 %&J%ﬁ%&gﬁmﬁwn,nw
3 here—UBg+-2-0 bl 2984 " 3202 |, 2633 (T 2449 |11@630i f | 2625
FHRS—CEN 10 t.égléaﬁiyﬂ7n Al i 4884 r 133331 |t 2683
Lgeneof i Lg;rleq 18 nd 11(45)0())()11%1 02%3ar bi p3%r il | ¢12
chosen as a factor to bring all values above 0. The
aﬁgﬁgh%e control for each experinent, stimulation
ofp diA TaFuts resented 4 Jphjeetd 2ndyig) elbcepipolndsrdntaining CpG

métat thdided XD Q6tiondFont Aldnd @i’éﬁ%&t%ﬁ‘f&&g %Qt%op?.gg xif:%c?unds

control. [003281 Table 17 sunmarizes assay resu

CORYFREIE TRS me e AnsiuperlLeandi TN yamrodutctioy frogprmudrinie splgeiegtes. As can
B840 AT, R B RCR 408 L 159 Lo
stifiula@ET GONFC BTy Ponh Bedided of inuribéplenbSytes is generally

sented as th of fold jnduction over medi um
g AT N AT
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-c. from PBMCs. IMPs were assayed for activity on human PBMCs for
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Table 17. Profile of gene expression nodul ated by | M
Test or IL-1 a IP-10 MCP-2 MCP-3 MG Control (SEQ ID
O nean SEM nean SEM nean SEM nean SEM mean SEM nedi um
1.00.01.00.01.00.01.00.01.00. 22.00. 0.6
0.30.20.10.90.10.60.12 11.70. 2.7 0. 28.3 21.2
3.01.0 3.0 0.9 27 0.4 0.2 94.0 27.5 198.8 59.6 8.0
inducthg@aIBN R ek res'lsi_bncbf adtﬁhénaﬂ- nd ; Aoe
1457 ( MP-3(3 tidual Goktindgnts, éidnchiribinesin otheflgenes
usie %Eﬁpﬁ«éawn@em theyEasiMian techpique 0 The polgmpledtides @ascm were
d 0
fu]%y&o&ﬁgd %}Z)sﬂhogotgxﬁtsg% (icggx ; 59(1&'3@ ?.él gg %Ee?%]g.nbcgﬁ)%des tested
werg SEQID@NO:1 §posidive control ylmd $EQ B 15072 (ncgausa céhtidl)1

|[ ﬁ%réé asurg%e}ﬁ\qp?gg gﬂe{(}ﬁ I%?'L et Zescﬁg mgp 1I2é %e C‘l%%ﬁyeﬁe cultured
‘in m@r@gnmaesmmpm EM& or Edsmroes) ar ssgg/hﬁ Mgl fbd24MHo¥rs. Total RNA

d .qf SEQ D NO 2
il s GnesIssh i dimear e end tonshanise 6ANA using
olxgﬁ th(hembEJ)l-randdﬁﬂhl@daﬁlbﬁ (BRAREa)arkt SHpk:d) h@kgﬁ%o%? cDNA

o HREEHED ind R mibted Bns i Rgpi or VA st ki

(Qided3Iad nilidd phBfRs; (BRSikkiSed W@pérMB é@a&%\% e P&
(Qla#gnlflcant effect on_the expressed nRNATevels o

¢ BRARaEmsrEth Iabelod probp (Applicd BiaSystsme). Reactiops were

coﬁcﬁﬁte@ usif tﬂéfGJn@Rm %h@@@gu@ﬁ‘c% TRtk (PE Bi c%fyst%;_ N, MCP-1,
NDC, MP-la, MP-T NIES P anaV A% 108
é&%’rﬁl %ﬁaﬁlplespf HaﬁlS%&uie’éﬁ?s & Sm(h%smed pnmsweaa@tfpunws;(hﬁgd 5'to 3Y:

M@mw@ﬁé@a@ﬁ@% '5@@1?"’\, @Qﬁg)t} k.1 MPS of the

g esent i nvention stinulate ural killer

Ky CeSHATGRARCAAGTIITAT @Ech@nPﬁ@r?@éD)l o an | WP
2,5 0ARA@! ﬂGGNf\@@M‘GMAA‘CﬁATﬁ&Xbl@g flﬁﬁﬁé t hrough

lysis of K562 target > wer e

st i muRaTEGCHGH AG FEACTRATICSAAG $SEQ 8b NEH:2050);
Gl@Ptl 'MG@RA%T@T@@&&ECT@A%I‘ 5%8%4}?%' de for

hours in culture. The treate €'t hen
C‘%'BC'EGCTGAE'@CWIST@I@CAI (8BQ4B NGB95SH:unor target cells

Bl RSB Rs S0 G R L o>
TGOPGEARCANKTCATGGAGG (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-o (F: CTTCTGCCTGCTGCACTTTG (SEQ ID NO:214), R:
CTGGGCCAGAGGGCTGAT (SEQ ID NO:215)). _

[00327] IFN-y, IL-1a, IL-6, IP-10, MCP-3, and MIP-3, were measured using PDARs
supplied by PE BioSystems. Threshold cycle (Cr) values for each gene were nérmalized to
ubiquitin using the formula 1.8"*¢%5)(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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scintillation counter (Packard) and reported as counts

per mnute (cpm. [00332] Results of NK cell

stimulation fromtwo different PBMC donors is shown in

Fig. 2. The IMPs used i'n the assays were SEQ I D NO 1,

SEQ ID NO 90, SEQ ID NG 27, SEQID NGO 172 and SEQ ID

NG 113. The palindronme length in the I MPs is: 28 bases
arbiinarBE EhdsEr asmcvaara'ﬂm bzizg kRS&8es dBoRES TH NPk L3ontld f&%ﬁ&?

|nSEQétml\ﬁ3 ases in SEQID "NO 1. SEQ

CxRIE SHEHBHCY With B onepis ESSETRA R VAe eﬁbamcbﬂ)gdaﬁa laf:xpressed
as 24)d bidaetionlowtr thoRgati copgiNt ain @ 5'-C, G 3' sequence.

I i.s.experinment, IMPS with palindrones of 12 bases
i[®35&é§$ﬁ’ﬁ ﬁga]mpaﬁgeé@s%rwmt%ﬁoesyt@lﬁn@ shenecldrrhnd inflantmaity

pr&&h |ge1|m\’etl\%1%sﬁ6‘d froth PBMIGs ﬁ?@@ﬂs@qj? e H{/[E%]-ﬂrd\ﬁ) %I%tfp 93 ested was

al i ndrone | engt

POE@B@WC Ar @ﬁ@@@ﬁx Q@T@@é@éﬁ%@ EQTD NO:h34). Detaris presented as
f ] d
ﬂméiﬁ&ﬁfdfl?&é ﬂdﬁcn%‘a'B%exdxﬁE&PJn é{uo‘l"‘t'('%évéh e {/al%egfslt. ﬁ’&w

exanpl e for purposes o it
Tawellﬁ B@ﬁémfegemmtq;smhwéula@&bym in the art that

i —crang frcations—ray—be—practiced
Co;[mr b f op'é{ PSCI}IBEf)I orls %xanpl\’{ac_iP -3houl dMI6t bk
(seppstrued as fimting tihe scope |of the inyvention. {109
NOJLAI MBeanWSEM | Sresd a8HMI] niefin QEMA‘%éaHWSE
nR@ropuc] got 'o(b?, ?@”prdé n p '
comylsigg b | g% (y\g C%dln
gl eot are’g
basel> e|%7t heoﬁalqgﬁ"dr%h?c s?quue @e i50 ap9
| ea] 80’ﬂaasé)92 i A40endjt.5; 198%d b9.6a (BNCC) 9.2/ WEes ei p.Oy is
1 b 2 0.9heid] n4fke 6.1 T28af nh&7(T®G)y ua pp:s.stl oned
0, 1) 203 3] baSESAET AM G
rlei n the j

poI y e e _and separ at ed
uurn#%l gM}#&anof e AP o nce by 0, 1,

mgfitup) | L0S 0 ARG} mAMonbdul 2A6ry 1gbl yﬁ@cl eoti de
accdr dihg t &3l aPh 1 GxBer @i0n thE pdld ndédni c  sequence
has 1a ba8e OShpo%bt i &B3|of 215or e0.6hamr.conezhird A's and
T 27 3.6.4An |1Tm@,emdlﬁ, t OBy pod)i%ntgqlleotgge accordi ng

tolsz] ajgy 1 whergsn thes pal5'7ndrp cjlgseqﬂ nce i ncl udes
alT or part of the (TCY Sequernce. 4

i munonodul at ory pol ynucl eoti de, conprising: a) a
HROB2N disshown ekpbtenide SEQTDMN QR 7 gtramiglyl inarsdsed wrpréSSon of the

| eoti des )
R T SO T T
theyaésemetrod ﬁE? C%é’dﬂ]ﬁﬂic 33} aﬁh@ﬁﬁ@@N(ﬁZ’b@&&%ﬂy 'ﬂlzdréﬁteapressmn of
equen ereln , ereln
nff-ashnaGotye G4 2rappSuplronmachie (25 5A8) bvelera:siznisting
gede- 54 (ISG AR 9nd g@ﬁ‘yia&ebédmg tei-1 E@gp.?yl ynucl eot i de;

m?)er el n the pal I ndrom ¢ uence i ncl udes all
thege asgaus, @%SE@@H g'éhadamcsxgmﬁcant effect on the expressed

mRNA levels of the cytokines G-CSF, IL-1B, 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.

=)

L)
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wherein a CG of the (TCQy sequence may be one of the

CG di nucl eoti des of the palindromc sequence of (a).

5. An i mmunonodul atory pol ynucl eoti de according to
claim4 wherein the palindromc sequence has a base
conposi tion of more than one-third A's and T's. 6. An

i mmunonodul at ory pol ynucl eoti de according to claim4
viEpeangilens: t $tiamiaticnrd NKITeet 1ySepHeRE By intfhdsaRBuRtdry filyiR@lebtides
of the (TCGy sequence. 110 7. An i mmunonodul atory

A3 LIMRsoff itebepresentripventiomgimulaty improved natural killer (NK) cell I

1 ) ( SEQ 1D

S GRS e R TORAE ol .

K862 tﬂrgetrcelTs Ipri€f, PBMUs wkrestauldte®ith 20 nipfidl RAF V%lel Ebtained
é( are self- co lime tary nucl eosj des, %2

oo &St St FoRER By e R HEbowrsculiiver Thn e PBMCs

wéire th'En 0b-ciilied W Bt dalleSIESH2ERK:8r ﬂa&gpce%s Q@a%%ﬁge StePBUb et

% of tshe pol ynucl eot i de; al 1 ndrom c
fag%*qfafe houirsy ¢rer51§%seéuacas@§ Y W%Qqﬁm\%bﬁl > TAPEoRa! NXT

scﬁﬁllamrc@ﬂﬂt& (Pﬁﬂkﬂﬁﬁ‘ i ref A fHRal mt%#? ?LA‘{ §cgmg equences.

X1X2C06X2! of the X1X2CGX2'

00332 If*ffﬂ%]lﬁﬁ'ﬂf eslbttizrayation |frymm<>ecbff¢rar@ PEAGG donargjistshown in Fig. 2.
THITRIP udedih Bl Sk days Q@re{?:? %gnﬂf @6 escﬁ@ﬁ) %ICP?TS %ﬁQ ID

co osition of hore
N R N6}: {/13p JThg palindewns uegtamthp Mglst d8cblas:s mSEQID

N P TN L 1 1 sl AT N e i Smo

NGRQSEQ IR0, a SECIMIDcaiG0L Bas Sﬁﬁnﬂ@nj‘dahfgﬂ; oﬁE—)Cbakd@bﬁKdoes not

e 000 IS N SR IRy b v

lergpth memﬁnqglatym M&ﬁéﬁt@%f{ﬁﬂtm&b@h( LGy Bs ¢Bip@re B the IMP
= 0-3, = 1-4,
St%d%§@m%8&%%%ﬁ@ﬁr it S|€8ebs es)':( 0, 1 ory 2, and

z = 1-20, X1 and XI' are self conpllmsntary

d X2 | t
LY T G S .
illmmheomddae&npln (ﬂor\plumbsssrof biaﬂty&nd uifd@itaﬂdhtg (th@p)mént to those

epce ses fr

po ﬁ)lf/rh%c eg.f"lt %eét a 8‘135’? ay ’B%#"E‘ﬁ%ﬂo&?ﬁn&y B%Pfﬁ@?f&@ Thergfargs
deddiphassemd iexarhdesghbuldet el condrfred pallirnitidlp @18 sGopetsT W eRntion.

conprises the first (X1X2CGX3X3' CGX2' Xl' ) of the

(Xi X2CGX3X3' CGX2' XI ' (CQ p)Z sequences. 11. An

i mmunonodul at ory pol ynucl eoti de according to claim 10

wherein the palindrom c sequence has a base

conposition of nore than one-third A's and T's. 12. An

i mmunonodul at ory pol ynucl eoti de, conprising: a)

5' - NX( TCENg) ) yNW( XIX2X3X4X5CGX5" X4"' X3' X2' X1' (CQ p) Z

(SEQ I D NGO 160)
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~wherein N are nucleosides, x = 0-3, vy = 1-4, w= -3,
-2, -1, 0, 1 or 2, p=0Qor 1, g =0, 1 or 2, and z =
1-20, X1 and X1' are self-conplinmentary nucl eosi des,
X2 and X2' are self 111 conplinentary nucl eosi des, X3
and X3' are self-conplinentary nucl eosi des, X4 and X4'
are self-conplinentary nucl eosides, X5 and X5' are
sel f-conplinmentary nucl eo&LddMS and wherein the 5° T
of ~ W&t ik Thddd)) Y sequence is 0-3 bases fromthe 5
end of the polynucl eotide; and b) a palindronic
sequence at |east 12 bases in |length wherein the
pallndron1c sequence .conprises the first
1. Awyiemxasasddeyey priynydeokde, xpmprigngt he
(XLEARAKBIR A Sl of RN IR Fercifilhe CG
i mmunonodul at ory pol ynucl eotide according to claim1
- dingplepteden aneﬁepqg@tbg il dnds @, 4 8 besee endrelserein Bgelindromic sequence is
atggg@ggkggp@ngi H@re than one-third A's and T's. 14. An
o}

I MuUNoNo ry pol ynucl eoti de, conprising: a)

5' - W(‘KW}N@W 8O %) WigEia@ ey’ T QBEQTIC[G)mpoﬂ_lﬁdx)ed 0,1,20r
3 b@é’k‘g rl&%%nrnthgl.ﬁ agned 03 lfh %%{lggo%’dg )éndl'wgerex? tMe g (%3) is sgv%f_az{fl’z from the 5’

end\b‘éthepaijanomndequﬁcehye lsetibmsrpl i mentary nucl eosi des
and wherein the 5° T of the (TCE Ng))y sequence is
0-3 bases fromthe 5 end of the polynucl eotide; and
2. n immprmbinodtilataiycpobyrgciestide acdordigg & clﬁmblaﬁbeiexh thel paligdrbmic
wherein the palindrom c seque es the first
se e T = bl BRPplPn RERrS E PR o B Bnces. 15 An
innunonndulatory polynucleotlde accordlng to claim 14
erein th uen as a
3. BB B TR e GrOT RE P LA weoir e palftrome
sed mmm@glantoe wmhwmj fRighélRe. CONpri sing: a)
5' NX(TCG(Nq))yNV\(XI [ccocy(l (CG)p)Z (SEQ I D NGO 162)
wherein N are nucl eosi des, X 0-3, vy =1-4, w= -1,

4. Q&n&nﬁino&xod@laﬁryop&inualeotﬂie—co%prﬁm@r 2, and z = 1 20,
X1 and X1'. are self-conplinentary nucle05|des

A0k PRIEAEORC SCARE FHEIISTEGRIRE Y CCt DR aB r Whergin the CG
diRRRBE8dds 2R Bebhite® by 8Nd2.0f, 416 bRk ¥AWGh&eih tlpaliAd8miY) seguence is

&ﬁglndron1c sequence at | east 8 bases in | engt h
at Biepesimlengthl #4dr omi ¢ sequence conprises the first

(Xl @eG), sa{ueﬁéa wﬂ%&&%@% :( QELRihe @W%ﬁﬁ@%rcé?, secéﬁnce is
i mmunonodul at ory égucleotl e according to claim1
Pﬁ%ﬂa s Raby g

Positienssith 11 her Hbas leotidep wherein the palindromic
W(&)‘ REu&s afTRF fFart Jf% @0en! Requidndd; sngand T's. 112

I’'mmunonodul at ory poly nucl eoti de, conpri si ng &
5' - NDErPEX Q@)@fMQ@XWW by @E)of iz QR etie of
paﬂll@ﬁ‘)}mc 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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wherein N are nucleosides, x = 0-3, vy =1-4, w= -2,

-1, 0, L or 2, p=0or 1, q =0, 1 or 2, and z =

1-20, X1 and X1' are self-conplinmentary nucl eosi des,

X2 and X2' are self- conplinmentary nucl eosi des, and

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

- bases fromthe 5 end of the polynucleotide; and b) a
7. pad immiimomiodulawasilnmcibtidecesthprisiiiases in |l ength

R R e S PN T

Seqbls&\ﬁﬁ:ﬁSN afchuchBsiddi IR O e Bl OF )= -QOJIY@LiQJrQOLH 616r1,q=0, 1 or
gé@gﬁ;o claim 18 wherein the pa drom ¢

a& b A SARBER R tER eﬁeéeé, Xvd Joheeselfr d
coﬁspﬁméﬂﬂry-ﬁuﬁleosg&s A WHEFSH@ES d?"o@ﬁl@(ﬁ’c%xﬂl&du@ﬁ’éﬁg@ 3 bases

Corm“ ;Q%NB?BQN}RCI,CPWCXMC@GXS X2' X' (COp)Z (SEQ ID
'\'0 bi%a]mmé £ Sbh R Lol B8RS et urrel e pifindrohiid sequence

comgseg ﬂiﬁ f!.fStZ(KIX)@.GXnXl XQfﬂla@éi)éémaén‘@G)ﬂp Bdqaences.
nucl eosi des, X2 and X2' are self- conplinentary
nucleosides, X3 and X3' are self-conplinmentary

8. Mcimsoaniodedylatendpolyracieptidet dogordilg tcTckaﬁn 7 bdereh@h plihdipmic

PSR b S B e LB 1

10 bases |n | ength wherein the palindromc sequence

t(: | o) u% azccc%gxﬁggﬁg&x} whgtin he herein the IMP

compmsﬁsmrmqjmh@a selegteph dioynthe roap colsisafg of SEQ I NO:Zl, SEQIBNO: :39,

sHOFS Sere SROBP Wave Mk RAt R G78 Sna s g2

|nnunonndulatory pol ynucl eoti de, conprising: a)
- Nx 2' X' CECGp)Z (SEQ I D NO
L) e BRSO AU SEPIRI 07 5.y = 14, w =
- 2 aps’ -Mx('ocemq));m@(,xgcaxgq eG8y’ X’ (CG) 3, (SEQND NO: 59)
1- Zgﬂﬁr gnd X1 are self-conplinmentary nucleosides

X2 arguclepfidese 703 MEnt4rY = Audl @dH de O enld g =0, L or

2, el €i1420] Head X’ -Erd'sfelficbﬁ H@%MLM SOA U Y8 X, Sard self-
ba es fromithe : end P t he pol 3cleot|de 2aarfd8113

5'
HapiaeaTH S Lotk céfeé?lf1°@ae entagy sudleqsiies endgrhirein the 5°
T whiaé FaGHGR héﬂdg @3 BasSLEGBNGES’ B BPhL B6L %G?micik%héé bdd
( oo s ot he Eﬁ&‘é 1X2X2' X ' t&m
eqBeppdpdromyc Smelﬁ%%ﬁ Qibsgs mlynebwywa@ alipdromic sequence
coﬁ@ﬁ@és%mﬁ(%m@em)%?cm?k?? Br B exPACHAROBG ((EON
sequence has a base conposition of nore tﬁan oné |
SeICECe/Nd T's. 24. An i munonodul atory conposition
conpri sing an i munonodul at ory pol ynucl eoti de
according to claim1l. 25. A method of nodulating an
b AyaiFEunemedateryi pehancleotifie ws ebnding troskpmi 1) wiggrein the palindromic

&\QH&JH&E%EAJ&m&)Qsmon of more than one-third A’s and Ts.

12. An immunomodulatory polynucleotide, comprising:
a) 5’-Nx(TCG(Ng)yNw(X1 XXX XsCGX5" Xy X5’X2 "X, ’(CG)p). (SEQ ID NO: 160)
wherein N are nucleosides, x =0-3, y=1-4, w=-3,-2,-1,0, 1 or 2, p=0orl,g=0,1

or 2, and z = 1-20, X; and X’ are self-complimentary nucleosides, X, and X’ are self-
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an individual an inmunonodul atory pol ynucl eoti de

according to claiml in an anount sufficient to

nodul ate an i nmune response in said individual. 26. A

met hod of nodul ati ng an i nmune response in an

i ndi vidual conprising adm nistering to an individua

an_i mmunonodul atory pol ynucl eoti de according to claim
compplimenipry anelapsides X 4nd s eare selbcomplihentary aupleqmus; &, and X4’ are

i !

S Bt pR L A bl A2 ot ke AR Rleliovicgruape wherein
the yripef the ﬁ"gBG(NaﬂmequcsltCem Oﬁfgbaﬂs frommitreciiedd bﬁlﬂa@p(ylynucleo’nde and

pol accor accord 0 C
sai ﬁpyﬁ%ll Vi cg%{ lg s -”Sﬁ%“f‘f"tﬁ?‘gw%"ff‘a tﬁ%@@%@@’c sequence
coiniphises ﬂnenﬁlsiﬁ(K@lXDQMka XXX X Mpdfigd of i ncreasing

in an individual, conprising:
Odé%#?%&@%ﬁ%%ng&# ﬁ%ﬂiﬁ%‘?ﬁ? pol ynucl eoti de
according to according to claim4 to said individual
in_an armun suffi t to increase IFNy in said
13; Qi regimgody §°WR°§@PIE\6‘&}C‘G@°9%@%% l3ig [2wherein the palindromic
sedithé€d Ha8 b ®RseoRPasifidr P niore than 8fe-Hdi A%k dtds, Conpri si ng:
adm ni stering an inunonodul atory pol ynucl eoti de
according to claim1l1 to said individual in an anmount

145 W ik RBnodRatb)PobRBBedtidd @niptistigl d 1 ndi vidual . 30. A
met hod of increasing interferon-alpha (IFN-a) in an

i ndidv? o T CORb N X" G RCHWs (HQ Y Ngh 161)
' mﬁmlaﬁtﬁﬁﬁoﬂﬁs}’f‘“@fgu A& pcc rdjll%gz tpo—- (%rq' Hl_lb 1or2,
to said individual 1n an’anount suffrcient

anfincrease |FN-a in said individual . 114 31 A rret hod of

zZ= & .96 e@ﬁdréiﬂ }dl gﬂcgf(f’%gﬁlfaéoﬁ)gﬁrgéﬁt%g&ebf%s% (il wgeremqyea%’ 'T of the

conpri si ng m ni steri
(M %@ﬁb@?@@@@dé 0-ddeensdionytht 67 Qndaxf nhe7poﬂ3muslammﬂe; mdl vi dual

in N-a

N d|%\5)| H&dﬂ)tu?g Héqk&?ée%ﬂlteasft % P ngﬁrem the 95?1%19:8m1c gequence
compriesfiecisid GEXIKs €89 of the (@G)G)XdCG(@GB)Z sequemnqes.i Si ng:

adm ni stering an effective anount of an

i mmunonodul at ory pol ynucl eoti de according to claim1l
15t cAnt irentinentiodulatom polyadeatide aenvrdihg moddimel 4antmetin the paltidromic

sof s 3 PR o i PSR 5y 2t g

synptom of an infectious disease in an individual,
an effective anmount of an

0 terin
lélﬁ%)wé'&’gaﬁ'f’%‘fl%?vpﬁbﬁvﬁulq oCFHESREcording to claim4
to_uhe-RImCGUHYK,CODSOB (€3)0f GEQUDROAMEY! 5 an

anou sufficient .to ljor synpt om of sai
i nf évg’ﬂ b“ﬂ@ab"%*égg%%‘es > Pfetaih%d” l’é):EPT%rPaT?H’gl 4=0,1or2,
andynpt om of an I gE-rel at ed disorder in an individual,
Si adm ni stering an, effective anount of an
.%#6%3%? 18 P ARERB] PidRosidecarahserin the SCT af e 1
(rt:caaag))ylseqﬁeﬁéedy a3 Hagesifieh @951 G- o&“ﬁie%ﬁ%usib&%dﬁﬁ

wherei'n an effective amount is an "anrount suffi cient

to ANhePaldromic sequgneseblsrs basss in leegth wbprgmetue phlindnoniéy sequence
comprises the first (X;CGCGX;’) of the (X;CGCGX,;’(CG),), sequences.

S
=

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.
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35. A nethod of aneliorating a synptom of an

| gE-rel ated disorder in an individual,  conprising:
adm ni stering an effective anmount of an

i mmunonodul at ory pol ynucl eoti de according to claim4
to an individual having an I gE-rel ated di sorder,
wherein an effective anount is an anount sufficient
to aneliorate a synptom of said IgE-rel ated di sorder.

181 12 immunomodul atory polynucleotide, comprising:

a) 5”-Nx(TCG(Ng))yNw(X;X2CGCGX, X (CG)p), (SEQ ID NO: 163)

wherein N are nucleosides, x =0-3,y=14,w=-2,-1,0,10r2,p=00r 1,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(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 (X1X2CGCGX>'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(Xi X2X3CGCGX5'X2 X1 (CG)yp), (SEQ ID NO: 164)

wherein N are nucleosides, x =0-3,y=1-4,w=-3,-2,-1,0,10r2,p=0o0r 1,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 X’ 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"Xy’X;”) of the (X3 X>X3CGCGX3’ X X1’ (CG)yp).

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 immunomociulatory polynucleotide, comprising:
~a) 5°-Ny(T CG(Nq))yNw(CGX,XZXZ’Xl’CG(CG)p)z-(SEQ ID NO: 165)
wherein N are nucleosides, x =0-3,y=1-4,w=-2,0,10r2,p=00r1, q=0,1o0r2,
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,)), 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;X,X,’X;’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 individuél, 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 (IFN-ot) in an individual, comprising:
‘administering an immunomodulatory polynucleotide according to claim 1 to said

individual in an amount sufficient to increase IFN-a in said individual.

30. A method of increasing interferon-alpha (IFN-ot) in an individual, comprising:
administering an immunomodulatory polynucleotide according to claim 4 to said

individual in an amount sufficient to increase IFN-c 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 2 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’der, 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 cléjm 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.



