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COWPCSI TI ONS, METHODS OF MAKI NG, AND METHODS OF USE
WO RRREBOB22 Techni cal Field [0001] The present i RCEMS2MB/025415
relates to i mmunonodul atory fornul ati ons, nethods of
maki ng i mmunonodul atory fornul ati ons, and net hods of
use thereof. In particular, the invention relates to
i mmunonodul atory fornul ati ons conprising a cationic
CondgIVEMIUY OMIO DULATOR YCUMPOSIIIONS| VIE THOPS OFdvVIA KRGS,
and a stabilizi ngNYBMMETHODS BSUSE FHEREFOR 0 t he
adm ni stration of the i munonodul atory fornulations to
nodul ate at | east one i mrune response. Background Art
[ 0002] The type of inmune response generated to
Techricaf Bieldi on or ot her antigenic chall enge can generally
be distingui shed by the subset of T helper (Th) cells
[00A1jo Theegtesent investionaslaes sreimnifinemddvlatey fmnlatipns, methods of making
. i . ¢l I
o GRGGNE D AR G 0L B B A0S Rl
imnmnyn@mmmhzﬂfmhyﬁmhoqm@mmmgxaugmqumhﬂ$masgmhenﬁhﬁmmubédmmy

compé%ﬁ[ﬁﬁ%?)n gndm#%llggn)g%gér{t Vﬁ %o %?at& tpﬁxl B&Ilr’unis?gtloﬁ of ﬁl%ln!nmunomodulatory

formulasiogenarcdilatg ai lefst mmumnhnb;espdmee cyt ok| nes pr oduced by
the cells responding to the antigen. Differences in

Bm*%%ﬁdgﬁ{oklnes secreted by Thl and Th2 <cells are

d to reflect different biological functions of

S

[({gna ?}Kf %9@? %ﬁ%hires T, nngj:ﬁé:}fite@%qm%tﬁm or O%%gi]@g”e%: ec@%l%ﬁép can
genersllyki@ehstlnﬁyglbé byte subéﬂloaflhylpgtuifh)eqqllq iovelueiin the responsp.r Bie Thl subset
is res oﬂglﬁfétfér(?ﬂh%swdl Bdif- ﬁ%&t&&'ﬁuﬁéﬁon?&%ﬂ %%ed—@gﬂh%pgg%snﬁ%f b activation

ecause It secretes IL-2 and | FN tivate

of cyt@ws T Iynphotiies bk vvhernwhqﬁ,lﬁrmb@t fyn¢tiongimers effectivelyids 2 helper for B-
cell a&rv ol g\ag Qfﬂ‘ﬁm{nﬁﬁaé ?esgah@ !a%hqhﬁgem eﬁéamahh&ﬁcm@ ifBtokines

ergic reactions, sinc e
produkwdwﬁhq eellp rpgpgpémg ¢Rthe prmgg@tlpléﬁqream 1@@3@ pjﬁqi@tms |secreted by Thl and Th2

cells :«ﬁg Hlf‘é%d' t6 Peﬂectrcﬁ(;ife?&@ Bfo}f)%lc)ﬂ fuhdioBEIF R twokibse®N geeﬂﬁg example

S secrete stinct patterns of cyt oki nes and

Romaeml 20p® Ah. Alfespbrtyw lnapmelotfe-d8 e the activity of t he
[(ﬁb eirhd ¥ ugget fn@yspé%fl?tﬁmlaﬁy Sitefito de 05311% vifal Mé@@w@ 3hARERlar
resu N an rgrc response, or exa
pathoaftnts,eqnﬁ tumoy e¢1ys begapsedhsepigtep Bas el BNy, Wé@b@ﬁyéterg[pﬁ@ol]le Th2 subset
may ﬂ:QIForg'ﬁméd Jco'}taéf)gﬁd 34r2e- (}ii'vﬁlg B2fctia and H&mﬂﬁhlé Fggsﬁtgsuéng%l n@ﬁg’te allergic

ari a ype responses are e protec ive
reactions} siecedbyd ané iL-ﬁ Afekao Vb, indce Eﬁﬁs}é@fiuo%@canﬁ eesinpphihgctiyprion)

res e&ﬁ'QlB/' %ngﬁf ir¥ Echaf 10 e bR BBt ﬁe?cm'ds g)?&t@{‘lges %J‘&rone type of
current used antigenic agents that avoi'd use
resmlpﬁ@tcahmp@ratythp ety plde Pﬁh@ratme afirgsagnse.pA shiftdn e ThH&*h%hﬁlance can

gve
o YRSk LD SIBTSE EFGRRALCHE

Iy
l@ﬂﬂe Eor panyefpgtious dispasrscach @ut@mcyloeis ﬁﬂfkmelﬁnlw h3-&tpe rqsaonses are of
little 15r§teémle Yake Eéaﬂﬁﬁhﬁc@ﬁam %se‘afvacairﬁh 8sif €ptides derived from the target
Pr ot ei n- based vacci nes typlca y I'n *2% f
antiggnipnd e aypelyssed angpenicaseeip thzbayowswfgwtentlaltven getiyp intact viral
partlcﬂag Lgorn%{ AFhRG 1Sk hﬁthﬁzsre;%%se%ée to 318k hitfeRIMeutic effect. The lack of
| - medi at ed 1 nmuni t 47014322
a therm@w%z olistigeBuman lmpm@@is}'mme@vwﬂ\’ $¥AvRng i3 9a ynigftunate example of
this fﬂﬂ;e' BogYin HhESB QR RSs @allyrlﬂcﬁﬁé ?Rf erﬁé ﬁnﬂlﬁhe(f@s'b&ﬂ'skﬁ characterlzed by high
I ndi cations, nbst no y in a ere an IgE
titers gfrepisdpeeatidive buto’athoméwiftcamtﬁe%ma%mﬂ HePYEtYs hock.
Cenerally, allergic responses also involve Th2-type
i mmune responses. Allergic responses, including those

of allergic
1



asthma, are characterized by an early phase response,
whi ch occurs within seconds to mnutes of allergen
wexpagmr2and is characterized by cellular PCT/US2003/025415
degranul ation, and a | ate phase response, which occurs
4 to 24 hours later and is characterized by
infiltration of eosinophils into the site of allergen
[Otﬁgf QBSHESver, sooREGhdsiof ﬁ{tib}édy 1diohfRYare hx%pﬁl@ﬁﬂléfe RhesAn AllichtBs, most
ergi c response, allergen cross- E antlbodlf
notablion allera whore s Lekrativady respetse gan rﬁwiterhaqaﬁhxlét?gh shopk. gfgeeally, allergic
respongzg Qfsé‘ HHBI% TRALAE Hrhilif r§§ﬂ9§s@§] Ut gi RERASS, 1ﬂéluch1|1g‘5ﬂladé’10!ﬂ Blergic

her nedi"ators of | ammation from mast cel
asthmaaftra cbaa%c@ﬁlﬁed ay, anryarly plgse w&por% whish gecarsatiiniseqnds to minutes of allergen

exposu?@ﬁfdQQHﬁfal:t%rxieﬁfb& lod 1T %egrﬁﬁu@atlbﬁ‘ @ndh laf (BihscAbdpBisdSMhich occurs 4 to 24

exposure (where’tissue damage and_dysfunctjion result).

hours Ipte0@d]is dhatapiguzedibirinitiEation phgayinpRitls i1t @P gitccof @llargsrapesure.
Spemﬁ'cﬁgphﬁéﬁ% theVarly PRELEARE AN ﬁkﬁ%ﬁe‘ ARrgh cﬁﬁ@ilﬁks Igﬂ)Mﬁlbodles on

gr dual y I NCr easi ng anpunt s, antlg
basophilprashmashedllerivhicheia fure Hizger fi%%@w%at%@ldrt %fwb%?ﬂuqnﬁ Elr@per Ry histamine

and otﬂeg Ee&%ﬁgfs%tf Gl ABARNY b hﬁst%@ﬂg £ b%{)hlﬁf ﬁuﬁhﬁﬂﬁ& la¥e phase response,
dress the cytoki ne-nedi ated events of allergic

eosmopfals énfilispaing thesison glerzenteiRosHEg Kwhﬁrhrl%suwﬂaé% dysiaiction resul).
[0006§! ﬂﬁ%elplﬁln&’unbih@af)ﬁfd)r e &E ﬁﬁordér@ Qv eARNIMBERATeBEs ifBctiRh of small,
certain DNA sequences, generally known as
but gradnetiyrieasedsing PEPWHY of abigere fuek ingpunizatia treafmeaipgisen e risk of inducing

IgE- méd%aﬁl@wg%@ d¥hdeRerRichtY aJdYé%?th@ bRskifS mblisted &lef oPihe allergic late
secretion - associ at ed t okl nes. Adm ni stration

phase ggfpoase. ﬂﬂiiﬁ%f%éltlﬁ ?ﬁli’r%ﬁlbhaf yt?%ﬂ‘“?ﬁ ligied gHscsfPt h an anti gen
[06@? UhBSinisBratich oFRdrtaiy BRAl B4R, rg%§é?é1 oW ad fifnunostimulatory
adm ni stered antigen. Roman et al 997) hbturﬁﬁpled,
sequengesgf G155 nducesgn igAp eanonss igh 3 Fljﬂe%%‘aa% *ﬁt“?dé‘iﬁ@fl sgegetion of Th-

associfiéd c!}td]_'t%ﬁp ek ikidisfatfoRl of af FamERLtinuldtsy PBlyRediQsis iR an antlgen results in
((3 in saline or in the adjuvant al umrespon

a Thi-gype HF@WGP%@@“% pretp f‘ﬁ‘f%mlSEj’Gﬂ aghigen, Enahffu%ébﬂ%b?\’atarﬁd‘@d 3:349-854.
For ex ‘l\jl-é- Iﬁl@é {n%D{eH ﬁﬁrad@?ﬁgﬁfﬁﬁl@ﬂcbzer‘lthﬁﬂgh l(E— c'élz) @g‘élad't&fdase (B-Gal) in saline

nstrati
or in ﬂwraéﬂwmt ahim negpomledtbg @rofinging m@ﬁelgGIH@d&Feanﬂb@ﬁI%eand CD4" cells that
I
secreteélg%% 0 a?LO rﬁ,;];u\%wﬁ %m Ae&o&&%ﬂe&é {h?t e T X{lﬁ. ﬁx;e;fé ﬂe}%cg)glg%ﬁ of the Th2
subset( Blo@aver,amice mwmea mmadﬂymalﬂv (o58ith @ Hposide strdigh applichtas) ‘M@h plasmid DNA

(in salw% e:nﬁ%({’il [#_Boldagﬁ &or??_lmgg araigs%ﬁ o Illdsefi %2 grtogﬁc%?gr Igfﬁ'v%j alrln%!a\? sand CD4*

cells thi EeRresdeENH] thd Abd T)-4Gihd DS, de]ﬂ'dhstﬁttih@tﬁht thdVD celis were predommantly of the

Thls p%g%vérgga@ég Ct | Alonylﬁég ]@? 4? B&\Igfgg%icli E;{;cg was reduced 66-75%.

Raz etfat(1996Aead. NcﬁCHcadUﬁﬁ\ 19@4 191151455 . In lgéhegﬁ,ﬁ&hﬁip,onsteh@naked DNA
response to nak ni zati on aract er | Z?
1mmu15§at1ﬁp g,d:@}%rfiqtgﬂ;egpy PIEdLE:tIOlT 2 AN Fperd tﬁ\b«y y antigen-stimulated CD4" T

cells, »amn g%&mma&mrﬂy&%ﬁo&e 5513 kﬁpartw@mﬁlmlﬁmmﬂm Gatrhen€of allergy
hl -type response, This is_particularly |nEortant

and asrhﬁlatals élmw@mtheo#ecaﬁqeé Fgfypm%ma%s"Efﬁ ﬁBzhgfsofélﬁwﬁ*PSW gy

polymRE6fi&A S intulee PTROYAS InBhune FEBorRB hisie¥n @monstrated with bacterial antigens,
i mrunostinul atory polynucleotides to stimulate

viral arpligens Wémhrﬁlﬁawén% @@p@h@@nﬁ&w&%ﬁﬁ%&%% ﬁ%t?rﬁ%wgla (gt through a cell
surfacORLE RS (B TBIUik&RRBSptor OV b BIRF rb'lth&%ﬁ §n@fé9en‘t\’reb&t é\ig@&f&gﬁzﬁs
see, for exanple, WO 98/554 Ié%:‘)e I nter esé}ﬁ
internglizatiqnief KYuim necessay|for astivatign ef Flekh fthyang ¢ i 8? A ‘Ffiu . Biol
71(3): 5 RELD WRMma @ Nefll A4 R002, Blst h%&ﬁ%&@ ao§nEs.r eport
suggests that intfernalization of S is necessary for
activation of TLR9. Chuang et al., 2002 J Leukoc.
Biol. 71(3):538-44; Ahnmad-Nejad et al., 2002, Eur. J
| mmunol . 32(7):1958-68. 2 WD22004/ 014322
PCT/ US2003/ 025415 [0008] O her DNA-based therapies
nmust be internalized before they can act. Wile
certain tissues can take up limted anmounts of nucleic
aC|ds (leff 1997 hburonuscul D sord 7(5) 314-8),

. . a r o
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nore lipids to (frequently in the formof |iposones)

to pronote nenbrane fusion. For exanple, Senple et
wal2004/02@21, Bi och. Bi ophys. Acta 1510: 152- 166, PCT/US2003/025415

Cappaccioli et al., 1993, Bioch. Biophys Res. Conm

197(2):818-25, Maurer et al., 2001, Biophys. J.

80: 2310-26, Shi et al., 2001, Nucl. Acid Res.

[00%@% Her @NAQb:ﬁZd thefaficMaN® be Blermtllized bbRPStheydcanBL© | Whilelterin tissues

525 15621-27, all .disclose the use o; cat 9& S

can talge o Higni (e g QUi 81alsi Addsi (Y ol 187 dlgrrompiaey D TR H-8), much

attentiohl Ha§ Been BdREId RIS RARABNAO ﬁﬂ;ﬂ’@*d’lﬁ&fn@l’ﬁéﬁ&ﬁé&%eﬁﬁﬁ&ap}l @9 aftthense
in serun*contalnln% nedlung i ncl.udi ng DNA

constrysts} Gueh foyraylzhons piselhbinvadye thy use of geprion RO Uit DNAgigd one o
more hé?ds %Q%I%Quen@ RWR forR bf ﬁﬂosomék?% prcMi’dte m@ﬁ%ﬁ@ﬁl@ibﬂ For example, Semple

and CGonzal ez- Fer

et 200hiiesth Blgp I Acteo B 10355 06 GOIPRCTLl 1/ 189%&%9@%@’1” Res. Comm.

197(2)(8~1$}LQ9h@£l§er€‘etr ala|2001 %Q%I gcjh\lg?n béltofm glng%l 286, im&l BABRes.

29<10>r;@vgrﬁ7erapwawa %ﬁ?%‘ dietiedr e 2 ¥36%a’éd??21&7 alf disclgsg ip use of cationic

lipid/ DNA cdﬂ@s@&fsrﬁl sep@fi-cortAiRin m%éha 9;?-1%% 36%@10&21}{&@1‘1@ doRibRStions have been
(Qu fey et al., 199

tested 121739‘{151290“@%1“1@‘&)‘“ inchydg A WB@RW&@B&W Helpebbi fethalygy, Anticancer
Res. 18%9- ?é Stem%%%?al @@WJFM%HI 5@ £3)7-94 38rd45hzal @ Wbrreiro ez al., 2001, J.

cationic dendriners (Bielinska et al .. 1996

Controfieq! Belrasg 73:381-90)) catiquig peptidesypehans gal., 2@@,9@4& f}\l id Aes 28(10):e45,

Wymaﬁ> Ay Wktocﬁ%ﬁmﬁb@@bé@- 1 7%71%%711468@6’6) Gatlbiﬁ@@dﬂ&gﬁltﬁ(ﬂ)aﬁtb etal, 2001, J.
Proc USA 90: 89 d|5f ses
Am. Cieewe Sers 42338)929 b3 Apolyamipelipids Ceyfpideye! 04 HB?% i g Che

270(523@*1391@69 BN idB188K SBo1gh@ETICHbENCS cuNY 1D9H, BIY ¥l Che, 6(60639-43), and
roved t ransduct i on of ene theraﬁﬁﬁggﬂftructs H;§
cationip dprmerBioknska 47 46 49 N e%éResp%‘é % dgp et al., 199
PharnfaR5R 8. tmanfmb 1800 LY EeRlide @NAIG lml yRr Nl d chINBeitUsat90:893-97,
opt i ona contai n pol oxa 407 or, gelatl

disclosgp aﬁﬁyoféfveéal dlfﬁe@wﬂowwlﬁﬁ% ¢ catiopls angigtics gyppidie  and polymyxin
B, to ifbRSéPSRSducheh &fcbROtheraf colstion OTS. Patelﬂﬂoeii ,aente66 discloses

pol oxamer 188) on a fornmulation incl
phann@ﬂekgqat ?qmiaeflﬁwsgﬁﬁﬁ?ﬂmﬁﬁlp@aP?lymwa):\éj?%@ Eygptionaly contain poloxamer
407 or%@ﬂhﬁ | ORARhdyer al (1908, YHaiRRek:. R RM:A44AAD) discddseORe BiBects\¥a nonionic
726 discl oses conblnatlonsdgg %ﬁ ged Ilglgﬁ(ﬁpqg
detergpnt@oloxamaralSy) o @ toraulpinpdprlidie adobTmethyammoriyinysgih(CTAB) and
DNA. r&dcﬁtcﬁa&u}t ﬁlt&ﬁwoﬁﬂrmﬁﬁm Aﬂ@éﬁoﬁm wet 1015924 Sikcloesittnibinations of
I nMune responses in vidual s, particularly human
charged Yigjds per /R s . Appllcants have di scovered new
i mrunonodul atory conpositions having substantially
SummbIVE heaalvenfispinonodul atory activity. [0010] In one
aspect, the invention relates to conpositions
[066PT heﬁh\ﬁ:gtl@'rh 1©Rick et compokitittis Myl AgReds for narlulating immune responses in

SN A T R U TR TR e

compdaﬁirohs lwir@@aastaﬁﬁalmmpto@a&mpmbmm@y actbvityyi oni c
[0 H)& dlarg)gl? aZS%th gtg? W&er’%@’é Fﬁlates ogcgnq% 1@ ggéglpg%}gg a ca%onn(: cé\{l@eﬂsmg agent,

an 1mrﬂ@ﬂ>hfd$&@l€ﬂdfyi doalpo@AIMS), bh DS atGIHFY ngrltn O aanther aspect, the invention relates

nonodyl, at or osi.ti.on of the inpvention a a
to partm@rgf SR (e sgap%ﬂaml%c%g%ﬁsm é%‘?‘p aj H“%‘él}"f‘&?ﬁa@“\%mm““d
(IMC)28H¥ Oabilizdhg aRéat/ WS HIBEPod mxmmtmﬂl soRmpbSitiortsitemprising an

e Rt Sl o ST . 1

fatty acids and/ or antigen nol ecul es. [0011] In

anot her aspect, the invention relates to nethods of
nodul ati ng an i mune response in an individual,
conprising adm nistering to &n individual an

i mmunonodul at ory conposition of the invention in an
amount sufficient to nodul ate an i mmune response in
said individual. |nmunonodul ati on according to the
met hods of the invention may be practiced on




those suffering froma disorder associated with a
Th2-type i mmune response (e.g., allergies or allergy-
wonoumaed2ast hma) , i ndi vi dual s recei vi ng vacci neeTR1S213/025415
as therapeutic vaccines (e.g., vaccines conprising an
all ergy epitope, a nycobacterial epitope, or a tunor
associ ated epitope) or prophylactic vacci nes,
embodirﬁ@l'tsvihg Uﬁhﬁ)sﬂoﬁ@oﬁ@nﬁ%’md R MkEdHahchudb; %floE@n@ll‘y exclude, additional
i nfectious disease and individuals at risk of ‘exposure
compopents including &ityiagids andls Antizen g9kesyles. n a further aspect,
[0(31'11E Th MORRE hpBct! Ré ﬁ\b@rﬁxoﬁ Ro1AR1H Ao @ of A R dﬂgmmune response in an
. Interferon-gama (IFN-y) in an_ individual ri SI?%
indivicahrp QRS IRE PARINHETIBE gt BB gPagh atory complsition of the

1nventfoﬂm‘e[ﬁoa%Qh’t| sAtrRickt 6 BRQEletah Bim&e redpbfseliMyRNhdiOMAuAl0 t he
individ Adm ni stration of an_ imunonodul atory

Immur@m@emqm aé?’Pf@iflg fcribe mofbedsiof e inveRfionanaydhe PragRge of iidyuals including
those @ﬂ@lﬁé’ AR disopddriaddabiBe® With 8 G hS-type imh@S8spdRde 19€ Sallergies or allergy-
I ncl ude those individual s havin I di_opat hi ¢ pul nonar

inducefl pgthma); Hdividpgy recgixing Vergieh|ch gk eIARSHtig vaccines (e. g vaccines comprising
an allef%(ylp%di oapm&&@%i&ﬁl EHilBpQ o SumbdeRBbdidted dpRbSSY bSprophylactic vaccines,

schi st osomi asi s-i nduced hepatic fibrosis
individuaksafithichS o S0y s Is RYIDG sSinispiRg diseeiing iBdhcgli 2 HSWXPOSW‘? toan
infectif® 4 tggmroved by adm nistration of IFN-y. [0013] In.

another aspect, the invention relates to nethods of
[00124 rTa aé’mrﬂgr aspoet.hq invention redsissiteimathods of Bierrasiag igrieron-gamma (IFN-)
in an 1%%&1 Sb%glmlﬁxgg AniBbE GG dn e @R Yburf bf & tmmunomodulatory composition of
MMUNGMD atory conposition of the invention to the
the lnven@hnvtp theandividenh Adminsretionref et ingpPioRRGHYRTOMALSIR of the invention
1ncrea§e9 ﬁ%ﬁz EIE thg ﬁ]ldRIE_fl r %u eﬁz\fee thE] fdr et SRS hHGds 11Ecmid@ tholscei\ﬁ@llvﬁiuals having
I nd U|t e subjects for these nethods
1d10pathlltqmlldmal‘y|'ﬁ$e‘ms @Eﬂ)wchtcmﬂemahauamgusda@@men@ced/ﬁhrm hepatic fibrosis
ond to the t 0 - hich
1nclud1n|g Isarls osamiasis: l%dﬁlggd;ﬂﬁgét% aﬂr’;t%&esks 1%{1% 6‘ fl 1S a%wgl'}]gkcr{je? 'C(g}glgggs which may
benmﬁ&&dmyuﬁﬂmh&mmmeﬁﬂﬂé$ to methods of aneliorating one

t f ect
[Og{ﬁ}-ﬂl)}irag?tg% :;‘E;&gtgﬁe é'TVFIétb(ln] re,lgte eﬁ%ﬁl:}f%to%%? 1§?e{gass%g igos r&pln an 1n|ag'1dual

compﬂl PR na e effectiCOARaME b dﬁﬁmﬁﬁmdﬂfr&lulatﬁtﬁ ednhpositibiDofihe invention to
I_.ndi vi dual haqu% an infectious diseas

the indiidiaki AR RITBOTGR 28 FOmINROHBABELACTPERYP S M dRyepligfingpases IFN-c

levels i@ iHdWEhi. FitHIBLbREB FR TR RetBbdsTRIIRIeSHI¥P indiVEdualh hivgy disorders
i nfectious disease. The infectious di seases whi ch nay

whichiyespenrddta thehdinnisiration of AR . Wiching yaaliinfgetions i ePRer-ude
[O?M] e lh S ShRE %%eﬁ@dﬁsrglgtep% rRetlidb bdrlioRBANGRVA more symptoms of
g., a nycobacterial disease, nalaria,

an infpctipstthssadeaepimprising adeipisieanmda affectiermoppias A iggpunogjedulatory
compt% R &1 Illﬁ’élllt?&l to %ﬁdmal'hﬁﬁhg‘ geinfkti®x alisesle Ximhmlstration of an

| seases. 15] The invention further relates to Kkjt
lmmunmod@htqnymgnoel@?n ?’ﬁrfbe REHER 3R {OTaiONE ALBPHE SHRPtomhe the ffectious
dlseas%I TRe Rfectidub QistRYEMit A agfe"f?e'é@h kYace@aRAcE $8h ﬁleqﬂéhtﬂinnﬁﬂude

onprising an I nmunonodul atory conposition of th

infectiony ipeses mausest bysascedfelapattivgen “er @inycohpsiearl dipase rgplaia, loishmaniasis,

toxopﬁgrﬂgslxjsc {nRpbs@hia@Bod JORRS! %El@buluﬁt VinGHQIRR Skdhide Rir@fdideArEs.
I nvention) and opti onal |ncluaé instructions for use

[0615]i ﬁhﬂﬂnﬁﬁﬂﬁ%f‘lﬁ@@r@a@bﬁ?ﬂc@g far caspyingyput fhganethods of the invention. The kits of
Q dr BthristHaah imh@hongodd &tion of th
the m{zﬁﬂb‘ﬂ‘%%l dﬁtgl:l&{sglejf ?%n?egn fr r omryrasmé IS cl)r?derO associ atdﬁgﬁ o,
invent} @0y B HsSribediETrinIRODE)s Forguadyetiqn; f go gunremog étOWrﬁ‘H?ﬁ%S“m of the
invenfisiD B oty ncludRlidsGhdHoRSfoP ﬁse%'f krﬁrﬁﬁ%‘tﬂoﬁﬂl’e{fé@%oﬂ@bhﬂ'@fm the

I's’recei ving vacci nes such her apeuti ¢ _vacci nes
immupemeylulatigm efdn irdividenlyfpy expmple &fhelathP diyjduahsufigrs dromp disorder associated

mycobacterial epitope, or a tunor associated epitope)

or prophylactic vaccines, suff4ers fromcancer, suffers

froman infectious disease or is at risk of exposure

to an infectious agent. [0016] The invention al so

provi des net hods of making the formnul ations of the

|nvent|on conpr|3|ng conblnlng an |nnunonDduIatory

o o I oy o g,




condensi ng agent to make a m xture. In sone
enbodi nents, nethods of making the fornul ati ons of the
wOonvaEmisxnm conpri se conbi ni ng an i nmunonodul at BCY/US2003/025415

conmpound (I MC) and a stabilizing agent to make an
initial mxture, then adding a cationic condensing
agent to the initial mxture, resulting in the

with a THPHO m%&%%ﬂsegé) Qﬁskgiés% alle %}Emthib‘é@ AdiieRd), if Wc&ihﬁg vaccines such
provi des i nmunono tor fornul ati ons made i hese

as therme@e@w%es (p6t Hres @é@&?lﬁ%ﬁq disreyreriiops: 3 IﬁYFé’H't‘“f‘%ﬁ epitope, or a tumor

assoc1:{t&pélo¥t])pezt§§pl’o L OV ciNGY Qiffdfs TRV QL &H, SEWs GOmRA sifbdtioisdisease or is
or modul ating i nmune responses in

at risk ofeNposuRiiQla8 infpatiepsagig and particul arly humans. The

[o@ﬁwﬂéllﬁ\}eﬁ{bﬁl Ao prdVedel @B SThagRBRC! f‘éﬁmla@mﬂ%ﬂtﬁéﬁﬁ%ﬁh&
onpl ex of a cationic condensin

g a
comprismﬁ@w@wmaa%mym@vﬁwé@%wm I et dras PgenbAn g cationic
condelﬁlf\l‘/%s'l‘gent %B{e' ahiR@ke/ In bdike énﬁﬁéﬁﬁﬁeﬁfssm&ﬁ(ycﬁ of REKidg the @erulatlons of the

formulated with a cationic condensi
inventign sprapyiseicompiging ge Rmpomedulaiest comppund (M ?h@%éé%galmg agent to make

an initlFARREREEN AR ¥ cﬁfbﬁic‘ébﬁdénsn?é’e[g@lﬁrt@ﬂletnﬁtlal mixture, resultlng in the
| nmunonodul at ofy conpounds gi ven al one. Gener

immunpEd AT POBtEY H’ﬁ @Vﬁ’i*%?éltf\“@@r B‘P"‘tjﬁse‘mﬁ}“é%‘é?ﬂ“?atory formulations made
by thekdPr&Rtse®n Wi Il enpl oy, unless otherw se indicated,
conventional techniques of nol ecul ar biol ogy

_(incl udi ng _reconbi nant techni ques), m crobiology, cel

LﬁﬁﬂQﬂiﬁﬂiﬁﬁgﬂgEﬂﬁéﬁ@hﬁgkry and i mmunol ogy, which are
hin the skill of the art. Such technjq ar -

lO%w;M Eherdwgpntor aye leWVfrﬁinw fupRRQE PR an H*&WO%@ %‘f‘%aé'aﬁ Ypmune

resporfsesaR 'id’dGAdl.ﬁlsLﬁaﬁdhﬁ ﬂf dypalYROldAY huns6.0Tkk @dipbditidhs oShehiivetion comprise

apamgéa{'é‘t%@% of ahioni %‘q%ﬁl's%é?eﬁlt?ﬁu% o Plé@évnfé’gﬁmgﬁl dv1c), and.a
stabllélﬁ%@ent Suanben kth@ﬁnv@@&@ hhvEESiEndl thdt TVITE @naghited Ritla oMintc
C. Blackmell ne Transfer Vectors for

condepgingAgeitapd @étpqngzn(tg]agwt ef fulstangia pcreeﬁsfl Hgmuxg)gg)dulatory activity
compat&Bté inmbhdni R latdry wn%ﬁﬂlcfs givdn Mehecul ar Bi ol ogy (F. M

Ausubel et al., eds., 1987); PCR The Pol ynerase Chain

Reaction, (Miullis et "al | , eds., 1994); Current

PKRh@@whﬁmhﬂmbnnunology (J.E Cbligan et aI eds. ,

[Oéflﬁ ’tktedﬁel?c[egf:!%g efrlp%gsses a \/ H’?ornggl egw‘gq}'glél%iv%ss ?%1 CIHVI?G dlllj%lca{e& conventional
technidues ldEmBROS biol&g. (mcl%ﬂﬁh@ estombinae $hnid@R%H )mcrolaﬁidg)h/bﬂhlmdlsgy,

biocheg%athm ql?llgg élﬁ%lsw g@ '511% W1Mtﬁ%%ﬁ'\{ﬁ$ts tg%//ét_'f %yg*\;/\feg mques e eXplalned fully
in the Gieslrk, saktadst MobbhiarkA83yg: ALIE 200 Ml 3% nd edition (Sambrook etal,

o AP A EE AL O FBRSLFEE Fi kv v

Hondbsk ef W@ﬂﬁeﬂtﬂﬂlﬁ%nolbgjdb@dl‘ﬁ’du &t G\Er BlaslovellFais. );@@Hﬁ}'cez,sfer Vectors for

vy SR SIR R P B P OB 08, 388 o e

AusubeDériaf)0sie G llm AR Tha Polysherass Cihgh Red.ﬂzma (Meklis BINA, eds., 1994); Current

kgL BT BN B By . .

Stock®h PGRONT] mmp daaﬁ:o@nght@ncgmqm(&mg”f désmanso; @dhApalen@iess, 1996);

T T T TR T N O ———

VCH Veiligs igéselldhafimbHNEE8). and circul ar segnents.
A i gonucl eoti des are pol yners of nucl eosi des joi ned,
general ly, through phosphoester I|inkages, although
al ternate |inkages, such as phosphorothioate esters
may al so be wused in oligonucleotides. A nucl eoside
consi sts of a purine (adeni ne, guani ne or inosine, or
derivative




thereof) or pyrimdine (thym ne, cytosine or uracil

or derivative thereof) base bonded to a sugar. The
woams/muk eosi de units (or bases) in DNA are calCirad2003/025415

deoxyadenosi ne, deoxyguanosi ne, deoxythym dine, and

deoxycytidine. A nucleotide is a phosphate ester of a

nucl eosi de. [0021] The instant disclosure uses single

| péfiricnst O i ndi cat e bases of a nucl eoti de sequence,

where A _is . adenine is.,guapine.. C i t psi.n Tis
(O A aea Mgt i amer 5m g IR o s ludel bRBH Pfrerogy fpess
indicatdd btBer@ise DY i exhrAple e an’] IARAEndd3@nt ermore 868, as used

herein refers to po] ynuc) eoti de sequepces th effect.,.
(08 ehsder i e e e R AR Can AoppRlso ey nclud
single-Vikah@edAMUA @§sDBIA ) Vdovible-skrxRIBPDES. (@SDNER SikiglabirandedRNAEssRNA) and

responses | ncl ude, re not. limted t . o
couleTaRED RGHERITAL mirien sBRp B S PE e gbidenpr cgpbimaions
thereofc Yithe lKii gScleot6 Ea}anlﬁtli'nezﬁlyQﬁ ciotaly Shefipuedd, drythepdlipoiicteotide can contain

popul ati gns suc

both feaF RS E B DRRIEY L are AP eT L FPTRBIw o, Behealy.
througﬁ’b_ﬂ?c%sﬁ’[o@ﬁbﬁ/linkﬁ@@, altfSu gl QEHENE Bitka s edueli & hodihbipthiwatd egiatsenay also be
a

.a _Thl- type response. A.polynucleotide for. use in the . .
wsed ) FBHEIGHIREO AR RE RO G @4smRe Lt Oy ol Gervative
thereof) bSSrimillife Ahyiting cHlosiné Hairdtill @detifaaive tbrebfPbase boidail mi axgygar. The

corn S G 0 87 A R B i,
and deb@fc@lidind. QA hiiBeA&ST b FhdsPhads dhteR 6f Alcleoside.

i mmuposuppr essi ve effects. | nmmuno ulatjon is..
O S o e PR b b mavens e
is adediRB)GNEgU28mP AT BRytosthd, TN GRmiNeAN i dradil] Vie imkiaegReis apanyne, and Y is a
. also occur in conjunction with inmunonodul ati on. An
pPYrmidpgine response that is inmunonodul ated according to
[0012F THRRGHENSS 43 issdtheRih refrsQ6 Polirleotide selnichées that effvar diseasurable

oy e TS LSRR 5, 00038010 o
resporkdsThdhiale] but eRMSt ieiteido,atijen!spécificantibiely pyiueion( ecigtion of cytokines,

O N RO

lymphd&test B PenphoTiiscanidebeliles Brefastdy, HarfBbdqyercheprafetentidlly ackivate a Thl-

by "de| ayed- ersensitivity" regctions an Qe
type re3honpty o POHRE L HEEE B8 PREPED CPMEnERdenalte e A<3fg heroin 158
is alsolyshbriHah & 858 dorlag ¥EI-sontfiniddfolassleaidat ed cyt oki nes such

S IENy, |.L-2, IL- 12, and TNE-13, as wel| as LFN a .
o i reibomietrg iy mf Gygen RalRiapBie of bia o
refers 1AM PRiITUE8R9 aS®ell &Simwhbsupprbsive ffects. Mmaneomeipting Bprimarily a
vt oFSARE T RO et e R Sb R iy o oour
conjurictiamitle imiosddelbiicn Aefimaivhé eosbyse thitds o DODA4tS48RRing to the

e e e T SooraER % SIS i
type” infiflinddésponsk 9 Fh1-@potbysinses are topicatlly semsideredfcelbdar immimedystem (e.g.,

Cr roducti on, as I s _expression of .. » .
extotonl BRI raRensGh BT RO R S p hyRroky Bypraly g antibody-based.
Thl-tygiéﬁil:iﬂmﬁ&@sﬂoaiéb @@ nofinallg Chdrstasiized by tdalaydietypaiwpaténsitivitgreactions to

e recogni zed by, . far _example , an increase 1.7 .| EN) .
an antizgpy B o2 RAQEFRELH B PoSERSPHEGLRY et BREY pifyregigsiited cytokines
such 2k 18R G0, I -12GEOTHAIRG & Wélt 3 FN-e: aneihGaathedghtlne may also be associated
. invention as conpared tqQ the absence of treatnent. .

with Th@dynerrespapset ALk | LiiRS HBBIBRSERPOYses Ay genemliy aspopiate gith the
produ&ﬁﬁltoif 641bt8%ie KBS Rdsi CPNs)and lod/ leelor tiaigntiptotietibn ofantibody. Th2-

Thus, an i nmunonodul atory conposition of the invention

may exhi bit i mmunonodul atory activity even when the

pol ynucl eoti de contained in the conposition has a

sequence that, if presented as a pol ynucl eoti de

al one, does not exhibit conparabl e i munonodul at ory

activity. In sone enbodi nents, when presented al one,

a pol ynucl eoti de of an i munonodul atory conposition of



i nventi on does not have "isol ated i nmunonodul at ory
activity," or has "inferior isolated imunonodul atory
waaebimois32” (i.e., when conpared to parti cul at BCT/US2003/025415
conposition). The "isolated i mmunonodul atory
activity" of a polynucleotide is determ ned by
nmeasuring the i munonodul atory activity of the
type iminfidb %sﬁ&xs&@keygﬂdﬁjakl?}oish&&tdﬂ&&dthﬂ@ﬁehbvémf&nﬂbudly pioduaion,dncluding IgE

bhackbone hloate hod|
T M R
such ad [Ba6 tARBAingBPRGhundmodilatiofmlaeordaes pdth sie, in®utidn raay Helre®gnized by,

A N R IR (MR T e

accord;me,: %H ki meftas B @ fmvédiiol ROdBREea tOhy atR6rick bf {reatrﬂd’iﬂ
conprises a nucleic acid poiet

y. conpr
l0@éh Jélﬁ geam Simraaomrodulaty” eaREelralp TRorETS a’feo‘PnE’ao fryaper he

polynuBiEbtilieMTh&L ¥n i o&x@&m{tbxﬁ%&nﬂ&&ﬁnfohﬁw if¥Bioh 3%y exhibit
consi sts of an S, as no j nmunqgnodul at o

1mmung@pdq}@tpy aé‘iﬁ"“iyt%efb‘bﬂ]??n tl'ﬂ'fé’lﬂnﬂrﬁe%’&? cutiagddp t h&cmagosmon has a sequence
that, if @ é&ﬁ.’éﬂqsggbl&g&léoﬁde DSy diés ha_knhis®cd a)aleqﬁmiuhorﬁcﬁullatory act1v1ty In

rise itional noieties. Accor ,
e b eSO L hpoion f
invention %e@%oa ha¥¢igdlatb B URBMBdRatdrMactBlity TRF BasItitfdrRdl Golatd d
noi eties, at |east one of which conprises, Ihefﬁgg
immugmodigatgry acitys] (et WiencPmREEr PF2RIcHeR SORRRSItEBY i The 0 ated
1mmun%%9195tof§oa'c§\'}1by” of Qpcaﬁlucl@&udﬁ@&teﬁﬁﬁn@ﬂ By mta&s&rlﬁg?ﬁlélﬁnmunomodulatory
I mrunonodul at ory . conposi ti on, partjc
activitg piBoispleicd ﬁolymg}?atlde haping H6 SR e&a@d&gﬁlﬁog% (eg; @hosphorothioate,
phosploRIEREsS kitineric) usiah Sthndafl ARsagOWRIGR irldictd aCleARPbieHsHrgt 6f an immune
cationic conden3|ng agent an | MC, and a stabilizing
qum&g@#haSF@saw?ﬂ#ﬁ% ¥Rhm "anti gen" neans a substance
OM'S?t THeSter e%ﬂﬁh&ﬁﬂuﬁfé@y QRpBehdS RE EMA T 8 \lsyd Bfeif Refers to a molecule
a T.cell antigen receptor Amtl ens can
which hoUREL BRI SSEVY SR RS S SD B Bl Gl Totet SompriS g he

sequerfé@ bys@act hend BES maf CoRIsEH aGaIbie Ayid En%tegﬁ atd@Pfises more than one ISS,
ngliosides, |ipids and phospholi pi

consisERERRISR, orliEhe BHBITREET GHe T RBTHOR 10 F11E. THIMCRE comsissa

polynictRa& BOPIhukcRMRIMICE) &t ﬁ@ﬁcoﬂﬁ;rﬁé’ﬂﬁﬂﬁhdl@now@i@i Izgc&ﬁﬁlmgly, the term
suitable for inclusion in the co ns of 1
IMC inchyleh elieriq RO dRfopGPERUPES %Q%ﬁf% et ifpr gpore nuclee
acid mBietiC€ bl 1eRf onb of Shich 3bthp:#€4thS RRGérlck 6’-C@IP,@BSently linked to a non-
Preférably, antigens elicit an antibody response
nucleciid@ giapqrancily- t he antigen. Haptens are included within
[0b34 RSEREn&EIn, tﬂ@fehﬂ@'fﬂmmurﬁgrﬁtﬂmaﬁiﬂy d:oSnp@sﬂx@rW Tﬁéﬁﬁﬁluﬂeaﬁmposmon " and
conpound that jSs n I nmunogeni ¢ itse d
"lmmm@mp@ﬂaewamcmmﬁe@g%rt@nmﬁqﬁ %?ﬂ%%?%c%%ﬁm%ﬁwﬂowm ensing
z%mu%QQQ@O&@%%&mﬁgm@u§%&03/025415 innunogenlc nmol ecul e

contalnln antigenic detern1nants
R P T, IS et . Suel ol SEALER. P,

antibo@'b# 4T Gell dﬁﬁ%f Ecdbloy., ARipbhRA nchitle pdpEid@l @SRRI, glycoproteins,
i nvention inc pep tides

polyschtapgesagqnagex cgﬂ;@h)ﬁfxiéggsp mgprs,pﬁaa%l;%m%ﬁso Pé)‘g%\%@r@i’ﬁph@?“&u%ﬂﬁt‘°ns thereof
and cAbildiBsEnstssd Th@aﬂﬂ%éﬂ% REM bdiSode Thund @Nizabure Wiosaa ibe &fthetic. Antlgens

s 5 S e B B i by A bl ofcling o
cell of ﬁl’:@l’%ﬂ%’-s@e@ﬂ@x@!&poﬁ%c @rﬁ&ablﬂ%hh@ﬁﬂehcﬁ@ﬁ afmtody te@;ﬁﬂnbe}/speclﬁc for the
. hances or potent|1%es an_lmune.response [ ﬂ lar weight
antigegg BARISR e HEOHEGTIBIGHE SOHBSE SHIEESR” ok PAAeh 2 (o pflgevtar weie
complin¥ itk B-nol iddARbgehitebytigelfbut R deftd imMliRoglfic yheptdnfigsted with an

that are of suf%|0|ent | engt h and conposition to

effect a biological response, e.g. antibody

production or cytokine actlvfly whet her or not the

peptide is a hapten. Typically, the peptides are at

| east six amno acid residues in length. The term

"peptide" further includes




nodi fied am no acids (whether or not naturally or
non-natural ly occurring), such nodifications
wonoed4odexzg, but not limted to, phosphoryl ati oRCT/US2003/025415
gl ycosyl ati on, pegylation, |ipidization and
nmet hyl ati on. [0030] "Antigenic peptides” can include
purified native peptides, synthetic peptides,
immuro&R 618N conReid Ae 1&fetbﬁﬁmm$)t Srﬁﬂl mltduis tnﬁy nexd to be haptenlzed

peptides in a parti puri f a
in ordeg ttcalqeéer(c@{eé ﬁntégoemcpgﬁ?qr%) aptigens 03 dlée péeSS rueveatflond{lcihécir:e d)g]i)tldas lipids
(e.g. stBlols| AR Sdl(}’saﬁrﬁlcbhﬁéﬂhtilﬁﬁd%) p@fykzicSharlﬂés siticasah@e gadiisHemophilus influenza
fragments of such peptides). An "antigenic peptide"

Vaccm%%gmah‘?%“&éﬁndp%}’%?%ffﬂsde accordingly neans all or a

[06231] tdaQvatit” RferP@l sRBRint &hioh) ivtien eddail b dnSmﬁmEogamc m@eme such as
antigenic properties. Thus, for e

antigen, @ppsg@hﬁ@lly ﬁrg‘awé Blt Ho&p@tlatsq, am 1%n%rei£%6e S?ﬁléepé\gf"ﬁ pul the rec1p1ent host
upmnﬁﬁ&mg%@mehﬁgﬁﬁ am no acid sequence fromAnb a 1,

ether the entire se i.on
[093799(1] ugﬁé@m “orRtideT arapﬂwg tg?t&f? cg" 1{f ég%wg 8omw,ﬂt18ﬂ to effecta
blologﬁ%h’eﬁbﬁs% | ant@ddy gRBIEIOR Bﬂ@@dkirhé abtivi§. whethienétSot the peptide is a hapten

| T |
e A AT AT ROUA (N M
modifieIMMRS a513§@ﬂ1f@§18r &%Bﬁfaﬁirzilllby o hgl’; -Adtirelly dedrriny), fuek ;nodlficanons
genera ation of eosi nopnLils an or antigen C | C
inctudfhgebut el ieq s PROSFHOPAY a5 B Bee et o PogEf ot BB Efc g By tation.
[0830] . “AlﬁFerbé %ﬁﬁdésﬂ cdndfcliRGRAGEY Biti0dpapHdds, athbii prpddes, recombinant

b h | at to, h t .
S R IR T AR T

peptid@thhitee sitof Gﬁénh&e@&dn&ﬂﬁ@@fmﬂu&sp@ﬂlsloﬂ gncrdegmasmﬂ at firapments of
of these cells, includ but, not

such &y oF el @B oy ENSUBGTEGRE 2T BRa! pRagerion of
polypé;ﬁi@e Rfﬁl@ﬁfﬁxhﬂﬂ{s'oﬁé & Bork QR[HOMS fropértietThgs Mor, exdmplé, an (xinp a 1 antigenic

| ergic condition" are equall [
polyp%!ﬁlﬁ? |‘Eaf’*F’8r"i‘ IrolPERHde GRUBER oS A SHEE SO PR e T éﬁ‘%‘?%& whether the
entire Eé’c[u@ﬂl:@ la polrfionl oF tHeRERHeSdeP4d/c2 8 Ehodiﬂ’dhtﬁmdﬁ dletsétplbn&h\ehlch exhibits an
hods of the |nvgfﬁlon |nc%%§ QQSE t are

antigegifPEAPETY Hi5p PR PEiECAYy fo AR ioA 1SF 5%%6? T or gi c

[00SHPARSAlefSc ﬁéﬁldnse&ﬁ afitfg@at hé@s &1 iﬁ{rﬁme Xd:sﬁbnsl gen‘a}alllg clgiraterized by the

condi tion. %0032 used h Ihe % lle&%gﬁﬂqm“mJnﬂw

genergtion R§ cosRophHlsapder aerlge.?rf%% et Bl sitesh) A3
art, Igﬁ%ﬁls tdIgB ridepbRion maWUeEJhnwbhsbpm& apoal ldteﬁ,‘ I‘eg)o@uré Eﬁhemgen

on exposure to a su C al |
recogalprdp gheIBEoe HiReH PRrgiR e 195 Gama cHipd PRadth chfine
degraﬁ)MatIoH%fth@@%llﬁﬁﬂluﬁin@,ﬂﬁlt h&@gimited, tamﬁtam&teheiéasknbmndﬂstbdﬂbnd
art. A nolegi e.is said to. be

intenc e S S TR S e PR A L Ry, ndor e eaually
approp§&= fok BFPlB&ioh @5 ftsof tHepmethael pikiel ngeritiont Rerthen Iltes:uﬂdex:stoéd and
TS G LT G RN pe——
anergmes ahe Qs Weld @ tRjating BprVOxiMibl1bd IR REGT/ us2003/ 025415

R I R E FTE T AT S —
usual@'& pRdtéiflgaEh élféﬁé’\&ﬁ dllbrgid”tesp‘éﬂéajup@i expasirei@snigéat. aTﬂﬂcally the sub_]ect is

allergif:g zblﬁts'a:ﬂ%lx!g%zts uefhc oﬁ ng{%cae:, et{n%‘é/ﬂ%? po Sde fiaéel:'l tsesetf%a puy  method known in the
art. /£%0RB1IEIs 4@t RHneYergdB88) ifCay! aaﬁmllgﬁﬂset (fr:lsmtmectsN&thh aIAﬁHerglc (e.g.

31:111-127. [003 e
IgE) imppygp ?SP‘B‘S%PRPH%P‘#PYSFO ﬁ]ﬁ%&ﬂ%ﬁ‘ﬁ ?‘&Wg% %ﬁ%ﬁ o“rf§gf¥ are known in the
art. THatd igiehA a@ 0 ElmiR30,alosa piovigedinsabrilfieccimodul at i on

of the inmune response. In the allergy context,

anti gen-specific inmunot herapy includes, but is not

l[imted to, desensitization t&herapy. [0035] An

"individual" is a vertebrate, preferably a nmamal

nore preferably ahuman. Mammal s i nclude, but are not

limted to, humans, primtes, farmanimls, sport

ani mal s, rodents and pets VErtebrates al so i ncl ude,

L 1




i ndi vidual s). [0036] An "effective anmount" or a
"sufficient anpbunt” of a substance is that anount
weubdsioasxent to effect beneficial or desired reeuiuss003/025415
including clinical results, and, as such, an
"effective anount” depends upon the context in which
it is being applied. In the context of adm nistering a
(@038 dhe tero fiddséraitizationt tefat @shaprotesdafiie: ddesiigntien sftind@énsing doses of

o P 8503 S AP, SR it ror
desengibidatioa bietknows inctheng sei fo exantpée, Fomudiey (1998) Vs adl. dimeNorth Am.
1”wﬁ% the antigen is adninistered alone. An effective
unt can be admi nistered in one or nore

[C034] rfAstigeatspeifi. impDORdrapht @eftre tdany (f@irﬁd'ﬁﬂlmhﬁdtﬂie&lﬁﬂy(?ﬂﬁch involves

._as _ysed herei efe ni stration of at
i BE f rfsF afe e b rE elieoF ey o Bietorgy comexs
antigdni-apecifioinmohothatapy hlﬁludm‘ﬂblm & roeBpieie, deRmsifietial thgrapg.0-

[@sgia{xnls éggvﬁéutau’d [s qr{;aérra mre%%trt A u r?%r@n g%lfesratlbrb‘;Jl ett fluman Mammals

includeSbutrrd ot liwieéd tofhuamand, priaes, FRHROMSMS, sp&tt(ahmaﬁs fddénts and pets.

L N I ML e S

mmvﬂasgonse [0039] An "I gE associ ated disorder” is a

‘p condj ti Qn iS.C riz [

R D SRLGPL SO & 2R G BB £ e g

effecqhenﬁ“lc&ﬂl elniesuddg‘&uhs sehidieetnidil saulke asl, haxuth)de “eﬂdﬁive&hﬁunt” depends
aller nd allergic rea
onon g 4 P B S B A Y pn o
moduldtdsiah immyne rephjisa m:ﬁﬂ aﬂtlgérs an effectivadnonnt &l kaunomodulatory formulation
0 and dru i es, and

von SOBORPRST RSP AL £ S S obtaned vhen
the antigen & edhinistepaisalont. Aheffectislé snochecs. be@dmilisadrddyin oh&dr nide
admi %T dlsorders i's antigen specific. [0040] An

W rgy rel ated di sorder” neans a disorder resulting

[(08TMThérerme féoexintniafatian” Bntddderein ﬁ&mb fclie(ﬁdh@ffstriaﬁdiﬁkff @t least two

.o [ €SPONSE. ch ects.can ut are
it SRR SR ARE TSR Sl m R ROFRadhy sty oo
admirgstaatipd @feod to anmtmhﬂleenggdmmlstameﬁi oﬂat Sastdes ditfarentxgbsbtices
sed into the on _causes

e ti
10956 Rl SRR Sttt bt bl RFeS s inciems in the
responsapwhlbla‘ranaﬂsa/ﬁ"d]ﬂ]elkﬁmgl ahéd/ot enhm@ickigeht of ®&Sponke. pl asma from

im at i an tem
5, S AP DSBS B0t o
eleva@ﬂg’ﬂ]@&ﬂ)@@hﬁﬁ bdg 5r meymce be pﬂﬂﬁdltomasidaﬁteﬁmﬂsbfders hmliyda, but are not

t _can accur he react| m.te .
hmltea 10 aherﬁ i a@erlglc r?ac rlxssag ulégy 6?la{|e)9 Slgﬂr.derf; g%sclﬁ)fd é]‘ﬂ )t B a rhmltls,
conjuﬁcmvrtaj urticpaﬂe,ashedk Hpigenapierh stieg elldnglest; efdairsg dllerggeshind (paﬁﬁte infections.

The tém a?%& ng:‘? des reYa!ted sgiietwﬁs &I tllees% goréers a@gxg{a 1%/ %g@?su& dlsorders is

i seases inel epat |
mﬁgwﬁﬂwmﬁmza acquired innunodef|0|ency syndrone (Al DS),

a0 A B SRl oo b S 5 il o e B panapin
specificoigE ﬂl’ﬂmammmnseb 8naf dffectakandinclodesbutack rfoeBmitetdSto, hypotensmn and shock.

udln ni.cal.. resu
Ansp R b Sl 5o i B PR Pl ipaed o e
circulativm| cantbes vdsazchlaacrreas rvedl ak um‘teta:ed perealsiliy@V tha chpiltaries with resultant marked
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state of disease, preventlng spread of di sease, del ay
or slowi ng of disease progression, anelioration or

pal liation of the disease state, and rem ssion

(whet her partial or total), vhet her detectabl e or
undet ectable. "Treatnent" can al so nean




prol ongi ng survival as conpared to expected survival
if not receiving treatnent. [0043] "Palliating" a
wdizeage2or di sorder neans that the extent andPOT/US2003/025415
undesirable clinical manifestations of a disorder or
a di sease state are | essened and/or tine course of the
progression is slowed or |engthened, as conpared to
experidmeéd dveetht emige bdig, alil steaaescur lesqblg cwit thy reaction Higitad boer spyeific target
" aext as is well understood by those skilled in
‘Ssue?rﬁég art, palliation may occur upon nodul ation of the
[0041MThe termésmﬂ diseaseityas used haxein aéﬂesrtgedi@ea)sa whidly hds@rvjrus as its etiologic
spon. ISR RS  ALBERGIRR, P, s smunodiiency
syndroad (AN} andhepes wbtea seri es of doses Thus, an anount

f tt [ t ISE ..
w@ﬁn‘%?ﬁ’é?e eéedr(‘) d H‘?%Sn‘lﬁe o‘f%d%stf) s m n| s? ﬁ?l gﬁgg“"" i%] Bﬁ%"tamlng

u

beneficigl vl dd3belyrebults gnéluding clinieatrasuits. of or ntpioses df/this nv\demtmjm peneficial or

s ol b PR VRSB TR Bl A

symptdsasittigishndnt of extemeofdiseast, stabilized (1 a,dmt mosstemag)| stare fodIStezha preventing

spreadé)ggu%gegadlay Qr sgcp(‘y %cgfr%sgasy Vﬁ%geg% np rarél uog ‘uon-l(%1 gallza?%ﬁ’ 8f t‘ﬂg i gease state,
and reﬂnfﬂﬁb@@ﬂﬁthleﬁpm ocuom)ewlhethur tidtecsablehdr undn’nasptabler EEeament” can also mean

prolonglgé g@@%ﬁ c%rﬁ?e% psegt?d TLEVlVaquS noﬂ ?&9 gg @&ttﬂn&?dy in

measur enent of
[0643T h°Phlliathid adisadse dr disvirdep eatynscizen t}bexﬂ&masdl'pelmémlrabfﬁ climenl

.0l ..Nor uc ant.,i bodi.es For e a : :
mamffﬁ%g%tﬁ I,og ﬁé}ﬁ?rﬂg org dﬁSﬁa[se §tgt§ ggeclesg ne %r%[r)n y Ilgééﬁlqge %%rgsiﬂon is
slowedTﬁaﬁigﬂErmll;l tis copipared (6 ribt Beaﬂlhg)the Idg;%lﬁr [E3pet@illy An the allergy context, as is

well ugc}Teg%q?ﬁ By B ?@feg - fhn Er gleah?ns i s%glﬁ:ljl '%? g éoéﬂhﬁ?}ﬁ of the {pymune

resporismgafmet anedpgags. Fintirer,ubiatidnaloed lgﬁleqe$a1alybh@w b sdsainigirasign of one
dose, mgéﬁlrogﬁgmlpo&a gﬂﬂﬁt{ﬁ'ﬁo as(g% Cslgrgs ggdosgi 1&!&& 3n alrﬂgtﬁ)bgt\fﬁaent to palliate a

resporReasiisoadremby bé adnrisistered imosne os tote admntlstﬂatmhses For

le, ..in nan, . easur. . | at.
OB S PR R Dby R85O hunomocuicry
compdsi¥icd of (he® Miﬂtloﬁmeférs tphe @seint offa givenhantibady ngafured@t & time peint after
dmi a?rttl Vi %%8 .such 8 [% to(l)<0n§1eos1 1Maductl on, anti body
Admunisran & S AT TSP nﬁ‘l’ SN He %8 8dse, is to reduce the
[0D457 cA F"ﬁlﬂl -msocetdd anandywsan autdwpﬁwhdsemmdmttwravd/gtein@mis associated

tions exce diti
with aclﬁ.? élplgglile re%)f)n ?g’r er}]% 61%8% isa "I%T agsg)?letgﬁ ?{Tﬁgcﬁr m(?rrouse 67 or purposes
of thlsmeamgh@asa&amm‘ﬁfmsm@&hmamady @mbd nmsmwmeﬁfmf one or more such
._exanmpl e i nonDdu [ t
antlbolglr% gﬁotr aﬁnpéed dn hyman, mea urg}n?xﬁ)ég £ ?@%s?&cﬁietégdqagggodk Qﬁulg entail measuremen
of IgGAnndint IgGén V\,hl ch suppresses histam ne rel ease r educed
» GOIRRY ted
[Oﬁk@ Agml“gfasrso 1ae %dz aém?o N gsea ;/b%q (V?lbse ﬁ?gdlugtﬁgrm{ g 1ﬂcrfase is associate
with 2" Bhe inamuper etpense. Fosexamplepkg6il s & Tié’t—asscslamdran‘a?bddy irfroense Fay purposes
rum of di f : I h
o EaB 5L T Sy RS S SIS o SRRl oo o mor i
antiboidis. SEur eranailé) lmnhmnan[ maw]emém ofia Et2-heoaiter antibalytcenldentail measurement
1 "200 ig?y" ng" and its cognates are used in their
of IgG2,a{V/q% sense; that is, equivalent to the term
[00#T)CTa thupgéssann“mmmt”cacfmwsp orudtivity, esl aatyekine production, antibody

Pmd“g%ﬁp%éﬁ %@I ne re%eLsan155 Q(J e c% tllleq%?c?gﬁ gpace{‘/lgy\!vlge%%oﬁﬁé%d to otherwise same

conditianel exdepk.faut aswndfﬁhe oxrmanwtmrpﬁmtetast; nsal‘arr@tl‘fed»r pegomtpatgd o another
conprising a cationic condensing agent, an IMC, and a
stabilizing agent. In sone enbodi nents, the
conpositions of the inventioﬁonay al so conprise an
anti gen




and/or a fatty acid. [0051] The conpositions of the

invention are typically in particulate form As w ||
woeoappanent to those of skill in the art, paPCrTaSk@Bs®25415

conpositions of the invention will consist of a

popul ation of particles of different sizes. Due to

this naturally arising variability, the "size" of the

conditRA! FbiCdx@Siple bntigusaHGRBkdry 6diposiibn bftBe inoEiBA hddiinkBied Meth an
max] nmum or

descri bed in ranges or
anige PEABEGRS TR Y B SPeSEOHEBUF BB %"}Ufélflwf & 2
compa‘iédZtS fof ex@fapleSAsthmS foiabe ﬁlﬂl&e@ai idtl@érﬁzﬁor(eby rTHSS) nmeet
eC|f|ed di.mensi on | east 97% of

lo%ﬂl (R Eregin BT doSPRis ey iR %P%%f@ﬁemwé fhspie oS mammats,

particfIHASHadel IR boFins0 ThE AREtGkevaleft s6RRSIrsEinGd seRM ilblﬁhlﬁs of
| ess than 20 gmin dianeter). Particle siz

(084 styy wsgd bg,relgﬁl)e CHRVEOMPEISing q,pgtﬂﬁ GoEBIS WA ueeﬁ nirﬁglr lecl(uswe sense; that
is, equividnt@ithGtednt ¥ihdladihg®And Bs Errespés@n®ogaateglept h" filter to

capture particles greater than a cutoff size),

dynam c |light scattering, electron m croscopy,

| WlipBdifighs TEM (particularly in conbination wth
rocessi

freeze-fracture
lﬂpg(ﬁ 54 ipyenfigi }‘ggylges nFP{éOIBB%}B’gF ?qr B}nglstfngtlwgmp%ff%q%fedﬂ individuals.
The n@v@ U&ﬁpo‘éﬁoﬁaﬁé foerh€18ti0M8 ceipraing al catidid doadensihg hgenﬁ Bh Iy aindd 2

neter, nore refer ess. th abou
sabiligng gt PG FERIP T QoHRm BB T B e Gregee an amigen
mmkwuﬁmykﬁdless than about 3, 2 or 1 gn1|n di anet er .

red rticl i ze. ran cl ude t .0
[Opéle] gﬁegcmnp sa}ws Pt %E %w&lmon@r aéf;/ dn wlcugaﬁegf“égp.ogs W%l l%rgpparent to
those §MBkilNin e pRticuldiddnippsiiidie oﬁﬂﬁ‘ﬁkﬁzﬁﬁ%&vﬂﬁortshﬁof a population of particles
OSIt ons af the inventio

of dxftgl‘:fp Peatpltla§ ?Wg]rlx arjs{ng yai 11{[?7 éh Wg l?elnptgﬁig:%s in the compositions
of the alwehlﬂiﬂlgﬁhyltfe desribédih eampsadr @sla tbgiinuine rrii]ﬂmumtcﬁamr.ftert Rarticles are

s b L £l SR P 200 P, S0l SRTRONTRLS ACIAS i

(e.g., If @M@ést &% of the bditicled ADiebd HAn D Y BIfidinde BErAthe YonipdBigom{y considered
fromabout 0.1%to 0.5% (v/v), fatty acids rangin

to conpispaIelet ofJess éhanG0 Boy n AiReTeish Paele sn B by BEFBIY by any convenient

methord%g\;vﬁlgl thé Qm&mﬂltg fﬁ)trajﬂoh ?e n{ baube Q—'Qi@ptﬁ'gfilfgf to d&bﬁfeﬁfaﬁm&‘ greater than -
bout 1 to about nor e pre erabl y about

a cutolfﬁfl@); dyjeginyig light qq@germgeﬂ 9N FHeTocaRy), Hsluding ]| ﬁﬁﬁpmcgﬁay in combination

with thddge- ﬁé&ﬁr@ﬂﬂoeesmﬁ@rbq@@EM"‘QldQE@Me are subject to a
q%r eater ran variation in the CO”DOSl tions

Atle Reefesbly, Tieeompprisinns oighe inventipn Femrrise WI%J%W@%I} %releﬁs than about 50
inif: f BCHnRler WRh h iPdordeRBibodiments th
m m%%%%’n@a 5 et ey nl bl o0TR) ARl AL iflo oamens te
particlpe méll tod less theanbes 3f 2 anh jah oudiars@erg dtafdrred partible gize @ng@/im_ude about

001 b e oo ibomy €0 Bl g o by B e 0T

[0063NFhoOfonpasc)s ciiercompesitiddeof e immeaioh ynay he presini insragdus

LA SELL O OSSR AR DS s
agent@) e dpﬁoﬂahﬁ)nqmmﬁmduth afattyodcids lasd antiganwillopmais reiatlvely invariant, with

n of nurrbe of va n tor ave
sabiplfE At Pritore e oapaca epa T 30 05 b R g A bout 0o
0.5%,Ga0 B h taldent@ashsa giipdiohedtad: 0Oy to aabatenm {ﬂgnﬂLhﬁefeﬂiblymbout 1 to about
of cationic condensing agent to | MC. For. exa

100 pgimle morgprefresbly P 180 Wig/mhi- he e@ﬂ%ﬁeﬂﬂﬁﬁwaggﬁ? IG5 and the cationic
condehm;g At e BB Bl %Fe)éteﬂa§§ &vatatbneeie 80"}{1&5141%13 of the invention. The

ol eat e/ pol ynyxi n conpoSitions can alte

amounfnf IV vl Sh o B PSHInAREAL P, fancipn aﬁth%@tﬂkesﬂ?fféveé%ﬁaféh"sﬂ\ﬁ% and
agent:IMC = 1 to about 45 gmat cationic condensing
agent : I MC = 10. [0055] In cedflain enbodi nents, the
conpositions conprise a cationic condensing agent, an
I MC and a stabilizing agent that is a nonionic
detergent. In other- enbodinents, the conpositions
conprlse a nenbrane dlsruptlng catlonlc Ilpopeptlde

Y T T




(PMXB)), an IMC and a stabilizing agent. In sone
enbodi nents the stabilizing agent is not a serum
wonaoi@ias2t particul arly not a bovi ne serum pr ot eCm)US2088/025415
exenpl ary conposition of this class of enbodinents
utilizes a pol yoxyethyl ene ether detergent such as
Tween 80 or Tween 85 as the stabilizing agent, with
genera%ﬁﬂ%e]% £35h HBut%dt g@ﬁ@io Bt ORE! prefablyldbait 'TGO ﬁgﬁllﬂ,tto 1 mg/mL. The
I'n some enbodi ments, conpositions of
cationi pendensingragens Fﬁpﬁen@‘@ﬂ}i RFPRGRIGABERISA GRS ﬁ’émsw@s the IMC, generally in
ratios M‘%ﬁ%ﬁ h13 (h\l/'i@ Rl ShRAsiRE ggeH@Q)eabQﬁ‘t 1td) ok Iﬁ‘%ﬁﬁly‘&f)out 2:5to 1:5.
Ining a cationi c condensi ng agent, an | MC and
[005¢h Pattilei sirg iraidye empoisigiony of the invsrtions & finsher @éﬁwmb?rwf variables. The
mvent&g D& QR QL B @ﬁz§%1 BERADE bArRAss 19fthe cgﬁ bdtuRs Edn% modulated by
npri se i munonodul atory particles, ereln t he
altermgﬁmtratml of satipnis crmsesingagenido BY(6 c Barsxemple.cifing thyyratio of cationic
condeﬂlﬁgqg,y & IS HYRd éx@ﬂPﬁty-ILI@@/b Qv TRRR %p/b '4‘#@01&&5/}?31%% B cénpositions
XI'n, nore prete PMBX) ,
can altgtt radsin|paticla gizafremtabout . SSmm@t cemmon@ﬁmlsg amt M%ﬁl 1tp ghopAdS pm at
S not serdm protein (particularly not a
cmmn%g (%nﬂ ﬁﬁﬁP%thgfn) [0057] In some enbodiments,
[0@35irda sértairoemsbodfmentsethe mzmmsmons compyiss asationic condensing agent, an IMC and
a stablpggé’lrg%%rqtggé’é llsna 190rn¥on10§§{§:¥%$ %gal&eﬁ€%@%@o§{1&ﬁ c@ﬁqﬁrlse a
memb&hadnsﬂuptmgmgtuagehmpe}tﬁldafpmfsrala‘y mpnlymmlo, wiere predgseltly polymyxin B
r t
(PMXB@ elgf%lcnan% a@ca%?m%ﬁ éé}@é Izln glg{?] éﬁlﬁdgﬂgeélzs%ﬁg gtaﬁ}%;]ifﬁgﬁieg@mt &0 a serum
. proteirl W:sulm 1qt 2 borgnesgamt prateind.uAer exemplasy erampositibn o this glass of
Otz 85 as the stabili
oo RSy YOG SO A0 e g e s
agmnﬂwmnmﬂmbyamh@mpd@¢EQSMbﬁdﬁb@nhgﬁﬁng an |MC and a
[0§§6i blltnlsom ?rgbo%gfg&"ts’ cc;ngb%r %BXS Jf ﬂ{erﬂl\%gt HgEé [) 5du‘i@ory particles,
I ng ran I srupting
wheremahe joaniiiades larepogpie by m@rc(qgssef erpralbmyg acqmnywyndensmgﬂge@t, an IMC and a
stab11191£§( %%e%ﬁ?&t){s f %@mc eg%n{ fig oﬁhg{%ﬁrﬁ) @Metﬂs oEGR bf the invention
the stabilizing agent is
comprize hmmummmdmatopsr p}llrtmlers, Wiraein the wheticlesy/arn madabsbtb@ pweess ef qgrbining a
t
membf)aﬁlg d%ru\l:;‘}n}ﬁ Jap 9n§08 mgpti%g @eﬁ%@%ﬁ%ﬁ%&m g ?et?lérgﬁlg gﬁlB@i} an IMC and
a stabilikieg egent. tTh eorpambodirmtsamm:rhﬂg@gaig@ms r@h B @er@@ RIS (pﬂ@lcularly nota
A,/ MC and a stabilizing agent that is a
bowneg%nﬁ%lc aetergent I n other enbodi nents, conpositions
[0057]t Fresome\eetbbdionnts,cappistéons afthe bmetioh geroprise ipmyyomodulatory
partlcléogv%egﬂrﬂﬁsgéan? ?—l;/ a}'é%xqge%/ b%bl%ggr?ces chIhEll’lﬁl an n@@ raﬁél A stEl;lf?zmg agent
articles I srupting cationic
that lslal novioBip ﬂctdtger(tgheﬂezrfabmyg an IMig/stgbilizinmagepopiatug, éﬁ@oa@lﬂyng a cationic
dipRiEs, f th
onse R n N B L O R BRTE compostis o
inventrmaomiprise(ipanuporoedubatdry particles whereinitlee particlaaisrienmedpy the process of
i 9§qﬁﬁ d
T R R
Comblnmgemembmna disrupting eatiohie §pegleptids (preferablysi nolypsixip, mqmpg@”erably PMXB)
! il irlgQ o8 Rdfot
L R e
proteit fparticnthanst thQVi@ﬂSql”'l_m’l petean)not zwitterionic and are
[OB#Ayﬁlastohg Qﬁlﬁéqlﬁlgﬁ% cbrﬁ%%snﬁ}{é ORI SR8 1nﬁﬁ§ioHoHtﬁatory particles,
er tioni c condensi ng agents usef ul
whereimth¢ patmlcrssiomptlsq apatiorti¢ @mdcmmg agat, hy dYie i p plebifzing agent that is
nonio@F AL ea fiCotRle 89&11'11 0&19%%?)]1 fﬁ{rén%gn EylrR8 trfmunomodulatory
condens a en s |n 3 rane di srupting
cationic Ilpopeptldes including, but not limted to
pol ynyxi ns includi ng pol ynyxild A, polynyxin B
(i ncluding polynyxin B1L and pol ynyxin B2), polynyxin
C, polynyxin D, polynyxin E (also known as colistin),
pol ynmyxi n K,




pol ynyxin M polynmyxin P, polynyxin S and pol ynyxin T,

circulins including circulin A circulin B, <circulin
wQ2omionenkin D, circulin E and circulin F, oct aoepiSee3/025415

anphot ericins including anphotericin B, and acyl ated

peptides including octanoyl - KFFKFFKFF and acyl KALA

(oct anoyl - WEAKLAKALAKALAKHLAKALAKALEACEA; (b)

paﬂlclm&pﬁqe brﬁE]U@édnﬁgis&@l‘hérﬁE}'aﬂ‘e ﬁﬁ%tin@ @ﬁlonicﬂipbp&ﬂyhﬂkg(prelﬁéﬂibly a
[imted ynmyxi n PMXB) nonapep di h
polymm mejsi meferahly IPB@F% v 6‘5# arﬁt%&ﬂm‘@élé‘?”é P °’§e S’F?BO iments the
stablh ORI hoPA serdt pidteh IN: Brtidiek] }ezﬁkébovme serum protein). .
KLAKAL AKAL AKHL AKAL AKAL (c) single chain
catlonlc surfactants including, but not limted to

Ceitbhiclcbimhdnyd A8WPNI um br oni de (CTAB)
[ - di met hy] - amoni u bron1de )

be
[0058k: Zﬁ}tl%@/fqnémﬁma APBFORTIHEN heEompot s 9?%? IP?H’C%% fEihf’ {fpypution are

molecUMsHidi&ke pRfFelp @ha\‘%‘e’ﬂtat ﬂfylsﬁlogi%@ﬂ PHE LS pH oNgHoutl]. 1@, abbutt7.5).
not limted to,

Preferngq 99@99,19 p@rﬁ@pﬁ;ﬁg‘,@eqtpgpsl m tﬁ?]métél?ttugzeeﬁtlonm F%fﬁ]il%nlc ;{nﬁl gre
polycafidid, Rt &, lﬁi@ﬁi@ﬁfb‘ﬁd tA&h &ﬁ%iltwescharggﬁéfbﬁcﬂébﬁled iCatictjid dondensing agents

cationic lip eptlde pr.ef er abl nor e
useful jpythe @fstalml%ﬂemmsnc lyds hé(%fﬁ%hl‘&%‘ﬂf&mp\ﬁ’é’ﬂ?llﬁ P"péi‘n%&?n c
[065@]] q’@&%é’&l&aﬁ&ﬁd’ﬁoﬁdé@ﬂlg e Jcsliﬁtﬂldef @) mymmmahesmmg 8ationic lipopeptides

SECIA TN ECERRE TR —"

and powﬂ%xﬁlrff‘ﬁ %thniyﬁl‘{l@ bbRHyxih De pblpANIS FUAlL laiodinys calistglpudymyxin K,
nDIecuI whi ch has

polymggn M p P?lymﬁ?ﬁa SR H H REDES i ST S il ey A, circulin B,
circulift @M DcirchIREE SROURAREF, Detabéptia, amphberididdinctagindemphotericin B, and

fynucleotlde or jt
acylatqdrﬂ%tfdﬁé}“&i“é’é’g Oﬁﬁﬁykﬁg%lgﬁnﬁdﬁmg \Agﬂ%?g t one of
WEAIMAKJ&LAKMJAWAMEE&UEA &) mEGbahe dlsluﬁﬁhgaﬁtlmncﬁleﬁhdes

Whe he IMCis pol Ieotldet t he ynucl. A,
1ncludw§,ybué @cﬁthg*nﬁd g{poﬂ)@ggqn %{F 1ongpeR 1@&*a ﬁecgcg)ms é]ilcx mﬁ C{ecr&)m
cecropiniPand cedfdfin/ PR FEIFFIOE @dﬂ@gﬂm W thin the

(WEA%El@I nucl eot | de Mﬁﬁ%kb 85 ﬁﬁé‘&a’té ?ag.ém%g%%ac%ants including, but |

not lmﬁﬁﬁ E@ée@l@iﬂéﬂﬁlaﬂﬁ[&lﬁm bro@ide MCTABY) Sél&?ﬁdlmfathgparﬂlrﬁﬁlum bromide

LT A RN T et —

polym@trs 1H€1ﬁd?mé b deraltede %olfyel-ﬂ?ysﬁ}e (ALL)ens @M@éﬂ;{yleﬁehﬁne QPIEID In certain
be a Cl C conp r|S|n% | east two puc el ¢ facl forabl
embodigPist feSataNG {oBABEE AP o ATHATE SR PCpijs Topeptde, referably

polym§ £ Ukéte Qr%ralmﬁXB (Iﬁ)ycﬂﬂle&flﬂﬂoﬂnﬂehﬁk@doﬁmcﬁd&ﬁﬂ@egents may exclude
The

cts.a peas i mmune response,

ﬁﬁy%§§eﬁ§§§ﬁ?é@“¥hmve?? e chajp GaiQny %ﬁ% 85 ‘ex vivo, when

adm ni stered as a conponent of an i1 munonodul atory

c ositiop of the invention. [0062] A polynucl eotide

Ii%g%%ﬁm%@i%¥1%%§£¥%§bth greater than 6 bases or base

[0p6i]l B a&ﬂﬂd@@d’lﬁi"c}a{hb Yresedinperitoeshe inemsenodrigery compound (IMC) is a
o235 w855 B 0S50l P LBl g oo
the seﬁl&ﬁ&ﬁS’@G-b’aSRe MeliCrifay e alpel’}gtld‘leotlés o1 ismaebd a ¢onpennd whickhgcorporates
t he cytosjne

nucleig g BRESST & GBHUPAY P RHBRIT o SAU R S Cal 15 s Gl When the
IMC i€a polpRslebti@y) the @btyhmﬂ@hde May Crataigit rheaetmu@IﬂS;rmd Qap contam multiple ISSs.

The I%rj%%tgh {)eggdlj ag?nttuﬁtg}n@ Ap%%ngls ntgdﬁ marihey Ca Ee se (?b}a;(ﬂ tJNE:al nucleotide
bases WitindhSlymaeipstids eIl dedain entediments thepi]&rf@ mslstp af and8S. Accordingly, a
G pyrimdine, pyrimdine, C, G3' . A polynucleotide
| MC may al so conprise the sequence 5'-purine, purine,
C, G pyrimdine, pyrimdind3 C C3' . As indicated
i n pol ynucl eoti de sequences bel ow, a pol ynucl eoti de
IMC nmay conprise (i.e., contain one or nore of) the
sequence S'-T, C, G3 or 5-T, C G A3
Accordingly, a




pol ynucl eotide | MC may conprise 5 -CG 3" and/or
5'-TCG 3" and/or 5 -TCGA-3', and in certain

wenhadiaent s uracil (U) may be substituted for PCgS2008/025415
In some enbodi ments, a pol ynucl eotide IMC may
conprise the sequence 5'-C, G pyrimdine, pyrimdine,
C, G3 (such as 5'-CGITCG 3"). In sone enbodinents,

polynu@led?ﬁk WG QBﬁtQiﬁ chiYbm#TRYs Gﬂﬁp BhéS& rﬁdﬂ@I%Qﬂb{ﬁBé‘cﬂle&m CAltemately, the
G pyrimdine, pyrimndine,

IMC mibesfls compBaPsBHRast 8 BF ARid Fist Pt IRt aﬁﬁF cl gegiprises the

sequemt,el"ﬂa (ﬁ?g’u @(W?iﬁnﬁ’y l'uﬂééﬂ lcﬂe?spacePHfoie  THeIMG affByts & fileabuable immune
pyrimdine-3" (such as 5'-AACGIT-3'). As further

responsg; ascupssyaeil s @itipnin viyo %@P&W@ioe\‘i’c“i“cﬁéml%rfﬁa%ﬁ acgmPYept of an
1mmungm9({u‘m&g¥&9§dsﬁﬁn ofthe hrﬁf@ﬁlogf the "C' in t he 5' CG- 3

UCG- 3
[006B) A ;@Qnuflg@gig][l\/lpﬁag bfh@f a@ma@l%qq{egtha%6 B@‘ewl}i)a?eé)&ﬁ H}él generally

o AT B O R s 0 ol o i o

preferaggr@rqa@r fhaue? e erébatenaire irigsiefs & NG -EroWHR tedfy @gﬂﬁ‘gsme of the

5’-cyto% Bﬁl?es’j’ W W Wlﬁmﬁﬁbsmon although in

cortain ARGEODEE: nxm@rrp@efthm@@em@y o R e N-4 postion. A

olynulESHat §4E m das 57 e, GAG@ykiidine, pyrimidine, C,
P GACGTTCG GCCT TCG s, oS b

G-3". 50 M@G‘F‘F@& CRBRSECTREE NS, MWM
rg?m&de[s&ﬁl@@es belove, @RIynucleotide IMC may

yodi ments the pol ynucl eoti de | MC conpr
comprxsm@ ef, mmwwr%mfhﬁ'égeque@&éo@rc AP inJ %&%ﬁy Rleordingly, a

polynum(%prm %Wcmor SGA@G-N:‘B’ and in certain
AGCGTC,  AGCGCC; = AGCGUUY,
embodm&mcﬂ/(@t@@srbe wbgtiites for fumisrcn ?QA@GE@OC‘WA%?TPOM“CICO““ ™M

may c%ﬁ % -C'&G\E%Hldn&é\@gﬁdnﬁw (stAG@STUCGTTCG-3’). In some
embodmNts, TP ]Mm}(ponjmlsme gwggcef 4§2<g%§r(%rcn%me pyrimidine, C, G,
purine P}ﬁyny& QQ %I{Q@éﬂgoﬁhmin%oﬁ BiyAudicsGdEEMVEN R iER MieSseqiche 5°-purine,

nucl eotide | MC conprises an f
purines @m@@nemwne@gp@h@s T t o oLf@%\Weﬁ%d below, 2

polynu%@ﬁfﬁM k2 \Bekibe M ace &@%@CT,m ASBGCE;3°, 5°-TCG-3",
AGBGIC, GCC; AGBGUU, AGB r AGBGUC, AGBGUT,;

5’-TCﬁ@§G1&JUC@:AB@1€—UQ@Bééef tha NSTT:  AABGCT:  AABGUC

[Ot&(ﬁg%%m% nuc‘l%ﬁﬁﬁTIMC mé¥Ffwiptise HeEEghdrce 5>-purine, T, C, G,
_ GEGIC,  GB eez GCU,  GGBGUC, GGBGUT;
pyrimidigB@yUmidighdre B is 5- brormcyt osi ne. [00671 In sone

[06@@ odisBROERbodiiét Qle)f)elﬂ'ﬁﬁ&&hﬂéjﬂdd) B REly S the Ellpwirfg sequences:

rc e A e RS oy S TRl g accarccc
AGCG%@E@QQQ: PABETCREG CABBERCGTTAABEATGC TOMBACTAG,CC; GGCGCTCC;

GGC%%Q&”‘?@%@@E%GW WTCG AGCGCTCG;
AGCER. Q@@E@@%@:G&@@I}C@@O@%@ﬂ QG ARBEITUG COBRITOGACGCTCG;
GGBGﬁég% ch @%%g@ GOCCG, GABGCTBG;
GGCQIAESH EHEs SERBRCesesTC CCAGBGCTBG  AGBGTTBG
[O%%GCTB e HERSh §8fdde IMBCERRses anAdBRE THGwing sequences:

GAC%B@A@T@, @ACGTT%ACGCC LB TRREES, EE G caur; cacery;
AGCGTT; AGCGCT; AGCGTC; AGCGCC; AGCGUU; AGCGCU; AGCGUC; AGCGUT; AGCGTU;
AACGTC; AACGCC; AACGTT; AACGCT; AACGUC; AACGUU; AACGCU; AACGUT; AACGTU;
GGCGTT; GGCGCT; GGCGTC; GGCGCC; GGCGUU; GGCGCU; GGCGUC; GGCGUT; GGCGTU.

yr1m1
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bronocyt osi ne. [00681 I n sone enbodi nents, the

pol ynucl eoti de | MC conprises any of the follow ng
weequaners: GABGCUCC, GABGUO00; GABGUTCC; GABGTUECT/US2003/025415

GABGUUCC; AGBGUUCC; AGBGTUCC, AGBGQUTCC; AGBGCUCC;

AGBGEU000; AABGUCCC; AABGUUCC; AABGUTCC; AABGTUCC;

AABGCUCC; GEBGUUCC; GEBGTTCC; GEBGTUCC; GEBGCUCC, GEGBGU000;

[0%% emb&ABEHSha @ﬁ%mmm%m%wmg sequences:

AR A e B MR

AGBGPEBAREErRBEdTCEAGERETAGESREAUERCUSEBBU00SAGBGUT; AGBGTU;

AABGACOOSPREC: AT VAR AREEEHBAECUT; AABGTS:

GGBOMBEHEEET. GAARTPIVBGBMREITRGUARTRBGUAGBECUBGGGBGUT; GGBGTU,
GGBGUUBG, CGBGUT BG, GGBGT UBG GEBGCCUBG GCEBGUCBG
where Bie}-BroRopgosingyr onpcyt osi ne. [ 00691 In some

[0(%"713 94 bdﬁfl;égn‘?oodtnibﬁts' G%Xﬁ%% oapHES uiElofaheplloB@S sequences:
GABGIQ@%‘) S ARG CARPR GO e fb@%ﬁ%‘?&@g& &Py paBaTCCC;

AGBGROTR:: W@ RINC: AR BECSCIEBGESCC; AABGCTCC; GGBGTTCC; GGBGCTCC;

o oS e R REF panarcs nomccrce
AGBATCECAGHEH S A SACAG A BGTCBEQAWBGYACH; AABGTTCG; AABGCTCG;

- TCCATAACGT TCGCCTAA
GGB@TC%@%F@Q@@%‘@Q&@GCF%EQ&%W@%%B% GABGCCBG;
GABAI TR MR E G GBETTIGKTRGEAREATEGAGATHAABG ICHEY AABGCCBG;

s A e BRI R e

bmmogpom 8), where Bis 5- bronDcyt 0Si ne;
GAAABAUTCG: 3! (SE Q I D NO where. B is

[0668) 1 ﬁ%?grglquﬁ@ent%t e B 1\@(& ccing)égsl agy Rﬁhi &llowmg sequences:
GABOMSEE ABSUBCE! GRBEYIOS); GABGTYCCl GANSIRITCTAGBGUSEQ; ABBGTUCC;

onche A AL o b TR AR ppggoc: ncuce
AABdc?tRQ: |d2}ﬁ@mt@ GGB@UP@ECW@E@'@@TCESGGBGEQCCDGABGCUCG

e o oL SRR o e ok B
AGB@TJ@@&E@?@@@W@B@Ud@QA@}mGBAABGUUCG AABGUTCG;

AABQ"@TE%%QRG&AQC(@;T}}T ?QW(US[%C% [@N@&SGG%GTE%%%%T&K?G
GGBGUCCG; GABGCUBG; GABGUCBG; GABGUUBG; GABGUTBG; GABGTUBG;
AGBGCUBG; AGBGUUBG; AGBGUCBG; AGBGUTBG; AGBGTUBG; AABGUCBG;
AABGUUBG; AABGUTBG; AABGTUBG; AABGCUBG; GGBGUUBG; GGBGUTBG;
GGBGTUBG; GGBGCUBG; GGBGUCBG, where B is 5-bromocytosine.

[0069] In some embodiments, the immunomodulatory compound comprises the sequence 5’-
TGACTGTGAACGTTCGAGATGA-3’ (SEQ ID NO:1). In other embodiments, the polynucleotide
IMC comprises any of the sequences:

5. TGACCGTGAACGTTCGAGATGA-3’(SEQ ID NO:2);

5. TCATCTCGAACGTTCCACAGTCA-3’ (SEQ ID NO:3);

5-TGACTGTGAACGTTCCAGATGA-3’ (SEQ ID NO:4);

5°-TCCATAACGTTCGCCTAACGTTCGTC-3’ (SEQ ID NO:5);
5.TGACTGTGAABGTTCCAGATGA-3’ (SEQ ID NO:6), where B is 5-bromocytosine;

5. TGACTGTGAABGTTCGAGATGA-3’ (SEQ ID NO:7), where B is 5-bromocytosine;

2
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[00701 In sonme enbodi nents, a polynucl eotide | MC can

be 7 bases (or base pairs) or nore. Accordingly, in
weanwa/eaaodi nents, the pol ynucl eotide | MC conmpPCSAS2B/025415

consi sts of a sequence according to the formula

5' - TCGXI X2X3X4-3" or 5" -UCGX1IX2X3X4-3'" wherein X1, X2,

X3, X4 are nucleotides. In sone enbodinents, the

5° ’P@A@TQTG%HG*T BAKGAPERIP §8F%) N0, vitke: B &l Sl-lﬁrwrl&gftosme

seqguences: - TCGITTT-
‘S@AM@@@%@ @ID?&%@?@BIS%EIW:J, 5 -

57 g@ﬁABUUI%GS’L:(SEg@gWJ Tagwherébnésﬂ&%ﬁe{tﬁs&e "

5-ECGHBEATTICTS’ (SEQH%BIﬁ)e“éﬂbod; nments, the pol ynucl eoti de

5. f@@@m@@_@’s@gg[@mq@ts of a sequence accordi ng to
the formul a | TCGX2X3X4-3' or 5' - Xl UCGX2X3X4- 3'

5>-GAACEGT TLG-3'XSEQIB N&A3)ar e nucl eotides. I n sone

5° @G}é@@j@ﬁrﬁcﬁg’ (che Ny:mie! eotide | MC conprl ses any of
the fol ovvlng se 5 -TTCGITT- 3'

5 -8 TCRACELTECAGC %qquifcéﬁﬁ’@%@ NGIDAUCGATT-3' . In ot her

5- ?@E@@Gﬂ‘?ﬁtréchﬁ?TTG@bmm@’ B0 HENONE),conpr i ses or
consi st of a se,%hyence according to the fornul a

5*-BECCRECAPEGERABE-3’ dSEQID NAYAUCEK3X4- 3, wherein Xi,
s-ﬁGTééA&@Gﬂ‘cﬁ;-QUﬁcgqUw@ss In some enbodi ments, the
ol |

_5_ &nucl eoti de nrl)rl ses any of the fol |l owi ng
5 -SEGIERAACGE-3I (PRRAPNGI): 5 - AATCGAT- 3!

5 ﬁ*ggmlé%fﬁ'c§ SEQEID}M%;%'E 3'. [00711 In certain

di nents, the pol ynucl eoti de | MC conprises a
5JeGIERAT-3F the formula 5'-X1 X2 AX3CGX4TCG3

[0(‘7@’5@1 chné\Qab%@meme mﬁdlfhu&loﬁd‘é If'V-[C c@l b&7 Biseﬁ(o( E’ase pairs) or more.

ronDcyt03|ne
Accordigely,dn qome,@n&od@en’wrfg? gqupu;@,gotfdg IPT{C CQmBPSGU or ?%Slété m?:é?eﬂuence

accordﬂfg’f%@% P& RR: 5 ROCHINROB! g5 JUBLSX 2GR 0L A" RGeteld XK S Xs, X4 are
formul a excl ude 5' - TGAA

D NO .
nucleogdesc;@mg@-pm@ghgeme gﬁ“pql}guﬂ@tglg)lMC[c@@%sEs FQ’}/IO szﬁe)eﬁoﬂcgwmg sequences:
s> TCEFPPHE MBNTEGADE POk ynEGLeCtiTes MG EEEEH S TCHEUUUU-3’; 5°-

ende of the fornmula 5'-
TCGH(Is)%@ R B GO AP SsUG%&ﬁﬁéf%?‘ g ﬁ%ééﬁg"&f% “Ueauuuu-
3%, 5 &GPL.3P; IiZonfe eﬁfbo@m@ﬁs th&&lﬁf@:l%%ﬁﬁ@%&@nses or consists of a sequence
PCT/ US2003/ 025415 - br ormc t.0s] E‘%X ein. X%ilgg#
accord@g t@tk@,fox@ul%@@@ﬁﬁX)@&g qr ﬂ(al 2 Q,g:g—ﬁ» oVher 3, 4 are
nucleo‘ﬁﬁesulra ddhe e‘f'r%ghﬁieﬂts G( iieRbtEde INIT doimipfikes @hy 6fthd Mllswing sequences:
accordi n

[ ormul a_exc| u - BGTTCG 3', ..
5"-TTQGET A1 SUAISOP (157 +S ST SRy b SRL A0 7 O Sipiments e
polymﬁ:[mﬁ&jé VRO E Sapris&i€or I@@As}éﬂé@ s@@kh@&cbd\{@ngm fo&ﬁﬁlaShKleTCGX3X4-3 or

uence 5' TCGT CaXl - e
'XIXZH &3¢ W%}%HKB X3{)Fﬂearwc£;ﬁ % >q6|tsiolal8 epﬁﬁ@gﬁ% IIhe Spg g/nucleotlde
IMC c%}?ﬁér&ﬁ a@ thef f@il&\ﬂﬁ%_%_ @JSMESCG&T@T%M@CGAT-y 5*-TTUCGTT-3’;
5 -TCGICGT- 3 5 -
3'; 5 -TCGrca - 3 In some enbodi nents t he
[09’@['] YR%Glltﬁﬁ’Eﬁlgcﬁhﬁ&ﬁ e th\&%tlﬂé’lmc s@npieCesequence of the formula 5° -Xl

XZAW%% ot oS i B L e e

X, is B, yharalh Q@fefcﬂxe}d iME, £@PD! rWM&n AN QG dre 1h edrtadénitgdiments,
sequences: 5' - TCGUCGA-

polyn eV GEEseSoring < DI egclud%%@m (SEQIDNO22) or

5’@@6@@@3 ?EQ]@NO@@?T CGA-3'; 5'-UCGTCGC: 3
LJCG-I-CG-I-B LJCG-I-CGJ'B' 5" IS’XX
[Og@j;r@(gtheg-embgﬁm@wbg@gb/gucleogde 1555 2 a sequience of the formula 5°-X; X»
AX §G EQ 1D NOCH KT ein B:is 5'bronldS@blEa mBerpin X, is T, G, C or B (B=
? W% [0074] In some enbodi nents, the

poI ynucl eotide | MC conprises a sequence according to
t he 16



formula 5 -T nC GXI X2X3X4-3" or 5'-U nC GXI X2X3X4- 3",
wherein X1, X2, X3, X4 are nucl eotides and wherein nC
woo@/omdef i ed cytosi ne as descri bed herein. | RCSMISE03/025415

enbodi nents, the pol ynucleotide | MC conprises a
sequence according to the formula 5 -X1T nC GX2X3X4- 3'
or 5 -Xi U nC GX2X3X4- 3' wherein X1, X2, X3, X4 are

-brom@é&ﬁé)sﬁfgs s k—ﬁis §OGEA %P‘b Q%ei@lﬂk§ is T, R&r CSRh&OMPLISES @ U. In
sequence accord mg@ to the for nul a b5 -X1Xx2

certamg)@g@hmgnts dplysucleptidollyGgac ;(grtog is f¢ ng}a@xﬂu%S@M?TCG%’

(SEQIﬁAN@Qg B@ﬁt@%&ﬁ&eﬂe [0075] In some enbodi nents, the
ynucl eotide I'MC conpri ses a sequence accordin

(00 Bl I Sopperpaba gy, HrepaROERp MO PR SR TEOTCGX

whereirX; i arfﬁc@:cfa@qn Rher @mbadimbht&lkhePefsridleodide IMW&&E@MS@S iﬁ?{ off the
a nucl eot i ) n sone enbodi nent’s, the ynucl eotlgie i
llowingmmener P SE60ACG s e B O et SECRICRREY 1 oy hip O 5

TCGTéGU-FjG:CBT TE%]@@I 8. In s%me %dlﬂ&tg)ﬁe p%lynuéectfﬁ@ﬁlﬂc ¥emprises the

sequenpmi: HéQﬁrU@@Xl B ’oUﬁ@ff C@ﬁ%@ d |0ﬁ§ nItJQGUFﬁ%(IﬁOIWWH} %ot p peplectide. In
some eln%thm%&gﬁﬁé ;%Ey%u@le&ﬁﬂ m@%%mﬁﬁﬁeégly Jf@hetfeu&blﬁg §é§ﬁéﬂéésa5 -TCGUCGA-

3 5 RRHEOEH: BTCTUGHOE R TEGURGTEN1 S 5T COURBILT 7 scH B’ 5™
UCGTE@? PO @@GTéec@@SﬁIUé@ﬁbG@BGlsﬂUc@TomdB £ sedceytosings’-

i ncl udes addition of an electron vvlth .
UCOTREREt L5 G AT COLB G345 - B BEIEY s PR bR 5~

UCGU'@@U §0%> mem_g,ta o, C5 hal ogenat ed cytosine, such as
br onocyt osi ne. [0076] Thu i n_sonme enbodi nents, .the
[0%1 yinerimesrtod anentoy the eﬁwcheeedeéw ORPFifRS arseieRifdgprding to the
formulg gq@%@@ﬁzXz 3X;[W-ET6 mC G@Xzﬂm&m&(h Xz, X3, X, are nucleotides and

- TBGAUUUU:
wherelg mCrga@mqdjfied’ cytogne qu@cg@ Ig)rem gin sqnmr@@ngents the polynucleotide IMC

com rées @ %cé”ordm to tﬂm 5 8X,T RC- G)Iz&g'ipﬁérs -X,U mC GX>X5X4-3’,
P 5' - TCGIBGC- 3
wherelg XI;I'WB@BS nuclg,oﬁdeydg—pgm—elgﬁo ngentsr@gi-%ﬁpng)rlses a sequence according

to the annufﬁggﬁcigr%c Tﬁq{@%)@U m® G‘XIﬁg B@ﬁer@m Xl 5, X3, X4 are
oG 3 éér - TBGTBGL 3'

nucleogdesTBGTBGl 3 where B |s 5- bronDcyt osine. 17 WO

X Q&ﬂ@&%}dagénmg 93&%@6&& Il\/i@%?ﬂrlsésrh seQiBice accordlng to the
odi nent s &/nucl eotide | MC consists of “b(g ,
formulgéqaeme GTECTOERC SUCGREY b RE L GKrier SoPIHeoUCeX1

wherein,GE4 A3t &R gdlﬁ@é?ﬁb%dnﬁehﬁ tﬂ%ﬂ&le@@dd IV ddMlprises a sequence

consi sts of the sequence

accordig tyhefemulas’; TOS T mEGPacs 3 UCET mFGIncks sTCGU mC GX,-3” or 5™
UCG@mCm%esem X$ isa nliSidiide In?bther Eﬂlb&ﬁﬁsnté? mﬁtqﬁuymea&sme MC

t he pol ynucl eotide | MC consists of se R
compries FremnEn@ccording testhe (rrmpedil-me GlapC @'XJQC%J%K& GfimC GX,-37, 57T

mC GWW ez X 53 Acis heagx de, wheﬁelﬁ(xmi% aﬁﬂfﬁﬁdmdéemsﬁeschtﬁﬂ herein, a
ynucl eoti de | MC consists of an of . the_fol l(%‘”a c90rC6ofa

modi Jgé @ly}@w@lee(glc gncluﬁmgé@gng an electr Wigg m056t3_1 to
cytosﬂ_ec%%"%?out ng’c 11'111-5@55’(5&:@]_f 5 l%loge&ted@@slﬁ@gu& as S-bromocytosme

[0876] LjEl;(g;@@@rge em@dum@molgmuclegtld%%rges any of the following
seque{ées UCIGHERTTE 37, §-TBEAANEGA éB-mB@Cecb@@lJ@G@B@GGGG-y 5*-TBGUUUU-

5 DI TS e R o HeT ot -ThGroar: 5-

TBGTQ@U@’F‘@‘-?QGT@G}-B*_}_@-‘P@G?BSIA% of’ i -eti FCCTBERY; 50
ormul a -

3 )
TCGTRRI XEXE T BCiEr BT GBS, > RBo TP A% S BraBOcasS
TBGT%@II}-W/SETBG*FBG@ 3 S5’ A dU-8d 5CYBGTBGE-3 8 svhdRIisiShedhocytosine.
herein. In some enbodinents, the pol ynucl eotide | MC
consi sts of a sequence accord| ng to the formula 5 -X1T
nC GX2X3X4-3" or 5'-Xi U nC GK2X3X4-3',



wherein X1, X2, X3, X4 are nucleotides. In sone

enbodi nents, the pol ynucl eotide | MC consists of a
weeoquumer2according to the fornmula 5 - X1X2T mCPCKRX2003/025415

or 5 -X1X2U nC GX3X4-3', wherein X1, X2, X3, X4 are

nucl eoti des. [0079] In sone enbodi nents, the

pol ynucl eoti de | MC consi sts of a sequence according to
[oﬁ'hp In f R dBhents, (KEpSHHRICKbti® IM(SeonTistsrtr bk kegidned5’; TCGTCGX;-3’,

U nC GICGXI - 3 )
 whereig ¥, 4 RS PURE: 14 ety e fEr RO e g MO R s Bavence 5™

TCGTCM& 905731(§G”§C@C 33 SSEQGENCE-3°asCDCETOQT30, X TEGTOGU3 aS’

e e b e G g i Bl 3

5. p0creol g€ .or FIUeQUEGXTRO IR %, is b Atclgpily Mucbmeémihdiments, the

polyn@”e?qé%%&shc&fn%ﬁs ok o8 e Bl nacsequpnone! ol a5 kg oc-3+: 5
TCGU@@(Q,GS 3TCQUCET-1 ﬂﬁrc%mﬂm]@ws’@csm@; N-U0GTRGA3’; 5°-

veaTR 5% Ry atostr RO T g s

UcGUat LY st ocGUicands; ar-uCe® adG-a; 6 yUCEUUS T-3°t srelladUaGU-37; 5°-
but not linmted to, G5 halogenated cytosi ne, such as
UCCW.-$rbnocyt osi ne. [0080] Thus, in some enbodiments, the

[OW] YR Ysth&ahbddiand e @B@hl&iléi)tl@ef IMDyoreists b & sdgadncordcading to the
quences: J TBGWTT

formug 15? ufBQ%@&XéQXré or )g&;%-sTg%&}l, §‘2 X3, X4 are nucleotides and
whereﬁ mG B@ rhddified Gyt051ne d84eddibd Bergin 51n-s$ﬁ€5¥ﬁ%&1ﬁeﬁts the polynucleotide IMC

cons1s§ of ;%@@F a%:or ding to%@%’%& ngngmC ﬁi@%}g 5’-X1U mC GX,X3X4-3,
whereﬁl XJW% ade nuckeotide ClalBmEedbodifmentd, @GTﬂﬁﬁduaeqtlde IMC consists of a

sequean@ch@gl_g:)io theé’omalqgcsl—gg{{?gﬁlc %XQ(?—éG%gg% mC G 3X4-3’ wherein X, X,,
Xs, X4dire ﬂ'ﬁﬁg&?sh ; Wwhere Bis 5-br om)cy} l(\)/él ne. [ OO|81] f?
escri be erein, e S an engt h
(0878 qlngpins RAR Gl B POPPIHCITOIN ComRat s pabgP §oeofdpe to the
fonnufagﬁﬂt M%ﬁ 55°- f’Iarlan @U@mmll-fpi :Iﬂ e MICEX-bas s -Ua® GUCGX,-3°,
et et Bgehctblf: RIS ERs 04 gbne
accorcﬁ%ﬁo Glggg%%t?%géa%(gﬁ m:g@ﬂb% %7’513 Cca8s IﬁMI}XOgg/S O”;@SIGUZnC GX,-;’» ’or5°-
UCGI{B} G%:1-3") Whergiess éﬁfb‘&’&? ﬂréq% iﬂ sogleﬁg}bygxwpté,ot{x? %déyqu%ﬁot?dg TMC consists
ofa se%lﬁa@te Scfcoidti)l@"co t@b&ﬁtulmyr @t _G‘Ihﬁicf(})tlmvﬂ APMCEHEGX N, 5°-T mC GU
mC G§8—§ ?3@0 rUs]@aS%é B‘;%I ég}é ﬂyberefig is a]_%lﬁl]éoq_dfs i\sg hb%g‘ﬁrem h modified
cyt osﬁ%{é}a%ﬁﬁ@udeé BdlitidaQP an d18ddion lﬁ&ﬁrawﬁ’rfgﬁﬂoletﬁ B00-5 aﬁ&’Gfl)C -6 of g cytosine,
ernat e ol nuc eoti de
mCI“dI"P%b‘tt&H t‘“‘élﬁ% Cg? Egogeﬁﬁ OIS g ashJ@ﬁ ﬁ‘ B Vpper
[dg%%ﬂ Tlél@{)ln sdfde &Q&gﬁrﬁer@@ﬂw pagﬂﬁhleoﬁﬂ)@ml,[c ﬁ.&@ﬁts of 2504f t}g(f&mwmg
sequeniss! 5HFFOTENE S STABGAGAY | RaBianaeRTTy SO SudpouuuL-
3 ’JTIHGIIII @’f 5%}38:1"0@3%63 12;THETCABS’; ZGIBGECGS1§3’ &’GIBG'DCGEG’ 5-
eariin |80t Soab b R R RaribRin T Sne g H0-
TCGTEGT-t@§S -Tb@mBGlmes UPPRIGTBGI-Y’; ST IRSPRGA-3RA’ mﬁm 3°l6-
noi e 0 JTRY. on are
e A T L T R U
[(TGQﬂ]l fAk ﬂ@s&h&lfd&eféﬁndb bglyﬁlc&hw IMC Snglength g;ea@ﬂtﬂlﬁn @Msesam $ase pairs.
nuc i de basge ti.on the s
AccorgiaelioReAts SHRTR FrEREIERO oG USRS gl Bt Bffotioving engts
(in ba¥éalor 8448 p&ikky:n10700d; 5,0008.05009 300 E500£ K505 1960, 7‘591 508 30[00%)3;300 175;
It is preferred that cytosines present in the
nucl eoti de noieties of the I MC are not nethylated,

however, in certain enbodi med®s the | MC may contain on
or nore nethylated cytosines. In




such enbodinments it is preferred that the cytosine of
the 5'-CG 3" of the nucleotide noiety is not
worbdaohaed at the C-5 position. However, met hpCatiSem3/025415
at position N4 is contenplated in those IMCs wth
nmet hyl at ed cyt osi nes. [0084] A nucleotide noiety of an
| MC may be single stranded or doubl e stranded DNA, as
150; wyehd)o as 5oswgbelso[6 doubl semstelmdstﬁméné?hbﬁo@ﬁudlﬁohwmc is greater than

nucleotldes nucl
about ewwf oF folw%&aywlsrtgthsmbaﬁféomée P.ﬁ“s}rgr-g%pgqo 7 46 23%0: 401 50, 60
75; 100 qg&s qrfsa 17@Anobh25myoobssqon@(§sm 7601 100® 2mm |50(m ds09¢ £000€20000;
extend be onﬁ the notif ¢
SOOOOCMWW%I& tgﬁmlwsmirdef YAy aamegs bt Sl@ea haev"@mk)dm’eé fjmit o
10, oooas @00 Qm Qodbeqisdmemomoob%%ﬂoofwmpzﬁoea@o des; meb;avy; 100; 75; 50; 25;

contaln npaturall rr| 0 i.fie
20; 18%66 ﬁ%& mlaﬂqun ea%yc%ﬁleﬁeitﬂ& 1‘23?; o ?r"niS %, 40; 50; 60;75;
100; 12@3@56 i1es 2@0;9230; 300/339pieat §00; %’UMOUO L @05 000; 7960 wherein the lower limit
nmpl e, phosphate modi fi cati ons i ncl ude, but are not
ISh“ﬂPﬁﬂFéﬁp¥6m“hethyl phosphonat e, phosphor ot hi oat e,

[OmP %E&&xﬂﬁle@ﬁdeﬁnm&p bf 4OMUmeY con@in RbAideHtidss such as are known in the art

triester and. phosphoro and
includli, WG BEHHF Ao GHAICRE0 OFDT 5 GRLPY Qi e G a e
nucleoT@@ﬂ)aﬁe %od%ﬁcﬁﬁt{)nls QPoihe ﬁl’g@ﬁ@ﬁ@b&n{ laﬂd(ﬁlﬁﬁceﬂﬁys tltisephibgphate group.
used. Preferably

ﬁ% nucl eoti des of the present
Varioys syckipqdificationsgrs i?écr'g %E%d. ester and/ or
[0D83P SIPR QrFrid Pl Bytbshtel b&ﬁkﬁi&n theM@RbtidEaRbiétics af thoMC kiraion

SRS KIL ENCTCIR S 1T I ————
such eﬁxbbd]ﬁéx%% it ?d'kgef@ﬁ&ﬁaﬁ iRy Rkin® Sﬁhé'l E’T—@Gg, ?fmy niledtiddrdoitm denot
and conmbi ned,  with an ate nndi fication
methy R 4EARE.- IO A8 eI, FIERS PO S PAOTORA ot ol those IMCs
with n{etﬂﬂate%d:yfo@mes addi tion of an el ectron-w thdraw ng
[0@%1] gA nucgeotxg? gxﬁgg&fgé pﬁgénag/fbe %1|n %@%{dg ?rﬁ&uble stran§sd DNA, as well as
smgle?r ?du@@fsﬂﬁﬂdea iRN}gor otirek ﬂl@@&flh!d ﬂﬂyﬂ’mel)aot;\cge eAV\?) ﬁ‘gg ngdzdaﬂﬁb mplglty may or
nt ernati ona t ent i cation
may ngiapclygts pne PUBYS pﬁiéa?ﬁf CIUS?% ¢ ﬁlénay[bﬁ @’%Tm fhae mot descnbed above or
may ektbitd RObndABe AR hrldafayombF& ddMiofa fakkengssfiches, somd of which are
usi ng technlques and nucl eic acid synthesis equi pnent
descripgdiheiinar e wel' | known in the art including, but not
[0b8371 A adcléRide ﬁﬁfe}’yﬁtah @M[l‘ﬁﬁd?@dﬁtam néfaeilly ©adurtifet df addified mdn-naturally
t he degradatlon .of er ol onucle tlde seguences
occurtigigbases gind @z pjfain magi @i gheat aho Salate, e i HOTXER phosphae

modlfféﬁtadﬂls mg(uﬁ@ ) &) are M GihiRE ﬁﬁﬁﬁﬂhﬁﬁ)h@iﬂlﬁm Iph?cﬁbllqtothibhte phosphoramldate
| nAdl vi

(brldanIgQégcgl llg.:lra‘gﬂlgg §’E1"3[5,Egﬁ*{ﬁt‘36 pn S E‘l]glé)gglél trbarga n%‘,he élﬁ%lg iRany combmatlon

See, & eié?lﬂpla 481Cs Qstie@ L1600 Rk ndxeglicﬁﬁlﬁald Iﬁikagba Mmapelso be used. Preferably,

acconpl i shed t hr.ou h t he expagsure
ohgonaplpﬁblﬁ%%fs LE‘U?TF%‘E'C ipyg gon e sphggle%?&:}sym pflﬁog&lqoﬁnﬁtegackbones
Sugar RadETehtidNe kndvibib Ghediehd, sdcﬁQST]-aINXS?J.M hrthéo B} @inin®sRIGA analogs and 2’-

the | MC be is onvent opal .
alkoxys of FRCTOUT PO SHBGPSAT ST SR BT eC SR A, Py Bl g gombined
with anj ghddpleite Rodifi@kien. Dlampiesbf R6e medlﬁbzmbﬁs idtladd, buareafot limited to,

probes_to geno ES to dete
s, 38 e G- S RRE SO0 Crrhy oL G e g Bt Tk RS LEF o
bromdc/10Eiae, |5Q>Taloi‘<§2:ytodlﬂ§ Scfluosdefosifie, Stibdietdsind). Sefod ersnde) thternational
hesi s ogﬁgg%é gglar nati ve sequences by the

Patempféfpér‘ﬁ%’rog Z9%¢%action. [0088] Circul ar

pol ynucl eoti de | MC noi eties can be isol at ed,

synt hesi zed t hrough reconbi nant rmet hods, or

chem cal ly synthesized. Were the circul ar

pol ynucl eoti de | MC noi ety isl®btained through

i solation or through reconbi nant nethods, it wll
preferably be a plasm d. The chem cal synthesis of



smal l er circular oligonucl eotides can be perforned
usi ng any nethod described in the literature. See, for
wonsdianer?2 Gao et al. (1995) Nucl ei ¢ Aci ds ResPCT/US2003/025415
23:2025-2029; and Wang et al. (1994) Nucl eic Acids
Res. 22:2326-2333. [0089] The techni ques for making
ol i gonucl eoti des and nodi fied ol i gonucl eoti des are
[0086P Whe hit1ddfiBe mokties oNeHeUNa! dajyl b@mt}feﬁlkdalglsiﬁglﬁchmqﬁklénd nucleic acid

cont ai ni ng phosphodi ester, |ink IS
synthegis ¢ pasny Wefclhgre Wgﬁg%w ki R Ry o ‘g“é‘g? o%?yﬂnﬁfl%meth"ds
chemldaplﬁétﬁ&ﬁ' e tﬂ'&?ﬁﬂlﬁfoﬂﬁf Higeeoligonid@tide sehlyeﬁllieﬁxﬂeeg faagmngle, Ausubel
r ow ng onucl eati de ahfﬁched to.a

et al. (b%ab 6?4 Sagpbreqkest (18?\%? Whsp pssmbles srappiicaflys 6% ‘8‘%““{1}% units can be
llgated' 13} SR, B 2 BBAS Althbe T4 DNASEr®RNA lgae. PSSR Blo. 5,124,246.

triester. Once the desi i ucl eotide s
Oligonpgleotisle deeradation ¢1a &p E@Bmp{‘ﬁﬁé‘i Bre u%ﬁ Hhe ernghe gy QEPRIRgtidp to 2
nuclea§ef NeERBlIfdRPOTS PatbhiopespdTat € triester groups are
rotected to, phosphate dlesteéiﬂgp

d.the nucl eps
(0BTh Qelepide Pt L VB MG SRR U STRRGAT S G apR it
isolatic: §&dur§§ &Such PlocRTRIcRIde, Bedte ﬂ@@mﬁtﬁ@ﬂﬁhybndmahon of probes to genomic
godeoxyri onucl eot j de Synt hesjis" in Pro

cols.for, .
or D oo BES AR N ISy P AL FEeeRid oBp g fgarie
detect Qhﬁ%d%‘t‘l@étura%aﬂuei‘lﬁﬂ&?ﬁh&[s% partididir@ative sbljience¥\ay thepolginerase chain
al. (1984) DNA 3:401 and U.S. Patent No. 4,458, 066.
reactiqno090] The | MC nucl eoti de noiety can al so contain

[0@8? stxhatae papsliclebidd IMG ﬂ&@ﬂl’é’ék@@bd Bélsted, spptinsizedbthfougl recombinant
ynucleotldes cont

et ] SR AT IR L LSRG DA e
1solat1$:rp(5r tﬁroﬁ@%&)&bnﬁﬁﬁn&ﬁdds it Tl préfdQ0i7be a@asxgﬂn Thé ethiicdbsynthesis of

. an Overvie onucl eot
Smalle’fﬁ‘éﬁ”éi’ﬁ BlischecioRfirscen o e e sl e S lijggptyre. See, for
instanckOBRo . € YOOBNNLROA eidsNRW 23Ya02K-2029Y andTWanghdr @b pI90OR g leic Acids Res.
derivative (or nodified phosphate group) which can be
22:23%r3déhed to the sugar or sugar anal og npiety in the

[0089] m&@hﬁﬂhéﬁ&ﬁnﬂcﬁngﬁlfgoﬁfcksm& ah&MGdiﬁd:d)rﬂlgﬁﬂmlebﬁdea are known in the
nmonophosphat e R]g_hosphate

art. Naqu ]y ﬁ%gﬂ%% &t ﬁo%ﬂ?ﬁ&?‘&ﬁ @est%ﬂxgkeﬁﬁ% ﬂ%%fP%rﬁl}Y osg{ltgesmed by
sequeitfally B&iplihK@e agfipridf n\?@e&ﬂ@%&bﬂ&aﬁldﬂ% thBQ’QQ{ﬁfdi? @149115 of the growing
preparation of the above-

I U A T T L

phosphitCiki8@dr h&@ﬁhcﬁﬂﬁte&hé@i’ NOGdeand dﬁﬁ& oljgeiiucketide ssquhsthas been
known and need nqot be de ﬁ cri bed her

sy BT e R G N1 (PPAR] T PIRET e ester roups are
deprotdéed 8phoshBAS dictihra bt the Hicledbid@bases atO&épyotddted| wBing adebebsimmonia or

other E@S?Sd Sﬂeég’%rze?(%tgp 2%31’1(‘28&; 9&3&%& i%g%g%r lonug&%t?% %n@lxlél G l”elrll Protocols for
011goﬂf¢ﬁ>%ﬁdwa e RhA6dsESydttego miahemitied €8 gawalséd)i Huamant Bresh&Eotowa, NJ;

Warnsier Gonennes Se B EEE R ARSE at i on step i

[Oﬁ)@l}]' RREMOMudeotitd thbieiyZai hledcontagpphoghate({nl@FRH oligonucleotides.

Syt RSP G BB s BBl s o
know il P &1t F&S r&AG, @Waﬁ@dclxlmﬁ&]ﬂ@oﬁl[%ﬁde Aplogt6h-(heBjew” in

Simlarly the s hesi f. ot her hat e | Qgs
Ot L REots boSTuld € ehBet b GRANBh RSy s som e
York, 3¢ .66 116§ 60us mnatml(&gmdugied@m@pm p@np)ddtiescan bagtached to the

et al (,1988) Bi och ﬁﬁ] 2

sugar ﬁh%‘%‘ﬁ&?‘élﬁf“ﬂ’?‘%}t fadhe P@l&%"%‘f@g ofhé %"é‘bl‘?)venﬁleﬂtms"eam°“°1’h°sphate
dipho§Raté 2fihobgihts, aﬁﬂ?hdlblﬂﬁﬁ‘agﬂﬁﬁbhbfmlﬁ@eﬁ&aqahc(sbho‘ﬁodnﬁma‘em thidike. The
, 453, 496) ~has al so been described. O her

non- phosphor ous based nodified ol i gonucl eoti des can

al so be used (Stirchak et al 20 (1989) Nucleic Acids

Res. 17:6129-6141). digonucleotides with

phosphor ot hi oat e backbones can be nobre i Mmunogenic

than those with phosphodi ester backbones and appear to

be nor e reS|stant to degradatlon after |nject|on into

1. . A PN\



al . (1995) Mdl. Imunol. 32:1057-1064. [0091]
Nucl eotide noieties of I MCs used in the conpositions
wofhodve43zavent i on can conprise ribonucl eoti deBCT/US2003/025415
(containing ribose as the only or principal sugar
conmponent ), deoxyribonucl eotides (containing
deoxyri bose as the principal sugar conponent), or, as
preparhtfon oA eAbdve-nbRe pBdsphatd@diokt, @eld theig &icSrpoatiosiu@aliclastiley godified

can be jncorparated in the nucleptide i,ety. Thus, .in
mucleofidgrapd BHECLICR B9seet i dF ROGEGPT ?9 n%tﬁgd%sﬁé%eﬂ%ﬂ%%aﬂ-
Peyrotfed Br A1 BN NREEc ASEIORMPEN1 83 6 348) ©homBredideaX {1080 A8 leic Acids Res.

24:23 1%%%2%3& s@{,@? e %63(&1%%%?1&' e%gﬁzb%?p??gpa (Jof fpmple, synthesis of
phospIRYSRIB&S BligdRhiclédtides ib HMAMAS Ylat fe3¢riBed biwe fGugmFalliotirngof

oligongq'\l/g)rtifqg%gge%tt ég%kg%ig%i:gg?te}la}%é rlaﬁfg agéleu;iga%orfl ls'l’[{apa 0131 I(I%S?’)

“OligoAucl&dsalk PHbsphdrOHRate@Ndl PEdistoB YGaDligdmit1ddedeatah@ A RLGLst Syntiesis and
spective heterocyclic bas [

re es ej.t he n a_or,
ProperfAAGHTEL SPGB Kaga) rI R FGHEH eyt ghosphat
analogl@,thhctﬁés%h%hothémrmmet 8r.al. 2197 Kaxy930487-8668) a@8-bridging
no-

am no- RNA anal ogs _and. 2' - a] koxy- i nQ- RNA/ -

phosp RN ERI2FrE o (SBRr Sedn %?39%4%5335)513%0&? & d?h"spg%ﬁfd‘afes (Nelson f

1. (199MUCTOE: ANE-7D 818 ahEstRRsHotddahio R (RS PadtrNo. B163,896) has il b
y (,szggrs or ana?ggs re at@géﬁed to.a .. het%roc cf? Sgaﬁqjmll
deseriiado ity ponmploaPhoss Pesgk moded disempsliris o et el Spiehak er ol
(1989)32»%%&%?%?% 1%@{13;6 ; ﬁ9<—6 Eme_ di)@%%haicﬁmeﬁe\gmh pslﬁ)bp;mrbrqﬂﬁ@i&alraakﬂoﬁﬁ can be
more RPRRiE PSR AP SR es T RS S SRR B e et
degradaflos R leciBinfo tBelhdsO Brhvh df O, (DISBPAlIkniuGd]. 101:2884-2089; and Latimer et

nucl eoti de mj e of a IMC. [0092] The heterocyclic
al. (198 a4, ]W””ﬁﬁé?:éfg%']é)éf"d bases, which are incorporated

(0091 ]t NEcIsHHas metetichers VUL deM idfhe tdifposionscatheifiveitien can comprise

. naturally-occurrin rinci pal .pyrine and rim di.ne .
ribonugfsgies (GoRRIREREy R 1% onbyarprpsiba! Y eeEihgBSnd), fpayripgmuclectides
(contaBk@HeBQrdBst A URDriRCipal 88zafBdtipcaay] of BON Rhowibin theeird, madified sugars or
sugar gtglﬁoég ge;,n: l%:é]i?%gq%gqrselélgg gh% rrllgglleqsfég tgg%}t@} ngglég(id?t%tnl tc? HBose Emd. deoxyribose,
the suffehldidp2 Ik Pehdst deokPof3de, Hdxoses deiciNcked, gliicokd) @rainbse, xylose, lyxose,

wll recqgnize that a |arge nunpber of "synthefic"

and o g TR 2P BSP G bi gﬁ%f’?‘ﬁ%ﬂﬁ PG & foranosyl form. The

sugar H8leB/ STIVIT) ﬂu@le&ﬁ&%i@iaais\pfafg@w tis fganosh®oLiibws deayeibose, arabinose or
are available in the

, ugar anal 0gs art d that as
2-0-o]ipost gk et b Pt 6 g PeebEnterr e Fosh pes o or B
anomdRicbsfidubsion ! Higarediaeiivaleinclody, BitYreafot lified thJ2’ @ldxy-RNA analogs, 2°-

aminolt-lfr.:lgl& quel?ﬁ%gggg’r-ql ({e;%-e %ral Qoe-éﬁ%é lﬁbiﬁleg\gs %Isfe Igrtelg?artioﬁ Qfatﬂese sugars or
sugar Rilldgk ahd tie REFddtIVe ‘MYcleviliee’ whobi slsh sigasioe imaligy are attached to a

e BN L R e SeICL S b L L DU GR L8 o oo
such prdfafSibilcdapattain &ck@iispeciticykamsleleSugar Bodificatiogiagy alsobeylade and

com 380 PRV R n 45 pBi o ot Ry o i
[089 A NTROheferuyOlRyYatad] & nbdleid aelll bk, iwhidlliare-iBeyporgéciu tiss, nucleotide

. Where_the purjnes e attached .t t he sugar. nojety of .
moiety Ricinp BAC Gbog e RIbEo TSRS PERL pirin e WA iging g (amely uracil
thymide, PAB4ikd, @idsiné, AGenern® bguite] d¥intbntiexsed abiva), biieell aspatirdlly@acurring and

and th razol, rimdines via the 1-position. [0094]
Synthefﬁ@ﬂlfg’?'g%‘tsioé?l Yné’tpﬁl B#St he | MC may conprise at | east
one nodi fi ed base as described, for exanple, in the
commonly owned international application W 99/62923.
As used herein, the term "nodified base" is
synonynous with "base anal og2]l for exanple, "nodified
cytosine" is synonynous wth "cytosine anal og."
Simlarly, "nodified" nucl eosides or nucl eotides, are
herei n defined as being synonynous w th nucl eoside or
nucl eoti de "anal ogs." Exanpl es of base nodifications

L o




Preferably, the electron-withdrawing noiety is a

hal ogen. Modified cytosines can include, but are not
woOi2ni4toeeB22 0, azacyt osi ne, 5-bronocyt osi ne, PCT/US2003/025415

5-chl orocytosi ne, chlorinated cytosine, cycl ocytosine,

cytosi ne arabinoside, 5-fluorocytosine,

fluoropyrimdine, 5,6-dihydrocytosine, 5-iodocytosine,

[0093 TR KiBad inShe 4H Willoedpphisé thet,a 15rgh yldlih’.ex yisyoliticenartural
any ot her p

nucleoqyiieéfc@pprés&lg %é}%%%&%ﬁlg 2’:3?%3 rg{vgrlﬁlbscfugar gg)@fltes @’ugsuggr Cilfxalogs) are
available i@l theRitCARItRD hylonk s btiger BtetDedthe pradnt mﬁzlnudeare kamsﬁﬂr the nucleotide

not I|n1ted t.o, bronou
moietyf fhs i o3t PR e 5 SVBHAL P PP i ot R BB PERSP! Gy pose
compoﬂe%és'i)l:]f ngthiéﬂy-@bﬁuﬁﬁié nucleioAeids. &B‘bferaﬁlypl’fb\A&SGrSthe belaocyalbic base in the
and hydr oxyur

nucleofkonigy OIS, B ot e e paci Sab pin > o g o1 ehin3,
guamnl?n%egdaﬁﬁllf;oﬁlai a&?@lﬁioloa[pmdg @?ﬁmmm gL, 2 \ADiH0- &&@Qﬁlo [2,3-d]
i AR e TR LB AR s ot
the sugaP@bide I éhe 188! Via iRt 9-pdsitioh able py@imidintstviiothg U-pnsitie, the pyrrolopyrimidines
4-thjo-th n1ne and thio-uracil..Additionally, sone

‘“aﬂwﬂﬁ%ﬁéﬁ?? hepyraA01 R ¥“Wﬁ9w58ﬁﬁwag% SHi8%i fi ed bases such
- [06%4] - 71‘11@ fadéagidamefehynd the TML ﬁlﬁﬁcdﬁiprﬁﬂgt lgstaome siodified base as described, for

exampiqaefpl the an{?{yggqu]% Ill{ﬁ%ﬂ?z%oﬁ ! ni{lso S\?é?? rgiggm A Absl uged herefm the term
modlﬁ&lybaséz’}{i @ﬁbﬂ})ﬁmd@ﬁ/i‘tﬁi tigase mﬁtﬂgucfomamﬁe, “eptlifil ogoside” issynonymous

with “pr@@gql% S %u%l%lyt Efg;:ﬁ Hlécieioglggsror %cg?iﬁﬁes qaredhereln geﬁned as being

synonyhdud Vi GhEedsidd @6 nllb&loﬂ@a ‘9faldgstyaBeaniphd iof basd moditikcamss ielsde, but are
ursors, has descrlbe%5 f.or

not lmL}eétor = 1%@ agte]gc_]_t@n% raztvnw‘gmg% C gﬁadér g ggpf Eg)étosme of the ISS.
Preferﬂﬁﬁ% dRGe-WRRdrhwag rrﬂlw}} ©adhldgs. Wﬁ‘ﬁeﬁe@tnsmﬂsmgme]dde but are not

Ll R e 55D AL ., SIS A D s
arabin6dide) Q-WMGJOS}Q&SIl&?ﬂu@b@hnﬁcﬂﬁ@ SJmﬂh)fdrcegltonu@ I5éodvicgtesine, hydroxyurea 5-
nicoc{ipigo et wpEH e ek s S GeP g R TR fhe, Metered
modifd REPY Aemedified 41€)-5 afdldr gL6) préftiable orth o hslog‘andziddumﬂhde,rbuzae not

hmlteql\ﬁgvérgglgérggiﬁsgéﬁ %é;gr/g#l%%rggl /(:P]ﬁ%ﬁ{]?g]il 15!'1] g%i—fﬁogﬁrale%u?rograCﬂ such as 5-
fluorolifeil, @oc@ur,aclusu&x aPRicairacil aif bk Byracils A)ddxed, FKapdimalla ez al., 2001,

o B S0t 18 BB BB g o>
Other bﬁﬂﬂﬂl@@%k alogifigatanimolutieithe adﬂnﬁ}‘an)qf os&mhnoraﬂmﬂ grmlps to the base

des ent jcatign
includfgsg 6o IO Y n 4 BRGAT T 1 1A b ey haTghggh, come
nucleMl'dle afdietitEmdydomprisdracdifiar l&ts&dudihyas Tefeemgunnesifrein glane of any guanosine

i 09 g 90 SRR Ty L 8RB e ot
cytosifid £eSid6 HcRb g dy@siae vbthe 8% (SIGdf st ructural fornul as

08030, ERTrERTige oF pasEiof et BRRIPES: frogfy o ity bairka ©
oligorudktitleafsing sald bashpvdifial mickegids e mCLﬁMS h4d Heeredescribeddorexample, in

uU.s. P(Fa,?eggm 4!;96};6{)%\6&8 %Ff agcﬁ%@@ %qu esé gste];ngo(r%i%fbe? & chgotg?dgs have been designed

so that ﬁlbﬁ @intre sf[baq;efatdal tﬁ;&heml[;zﬂ @ﬁﬂljlesis finte aniier feanineiloa mpamal pokitipns of an
ohgoquﬁ]e%tll({;h éFché)asesmo%ga(I ]B}clegSl é'lss %rgse%t a% gl Pm'%%%r gérhazggs?tgons of an
oligor¥8Rb1@HA¢aaSerde AONreIE httichmeént bfl syptideor other attigen. Autteotides modified in

("-") designates a coval ent bond between a nucleic

acid noiety and a non-nucl eic _acid spacer noiety. A

doubl e dash desi gnates coval @8t bonds between a

non-nucl ei ¢ acid spacer noiety and at least 2 nucleic

acid noieties. Atriple dash designhates coval ent bonds

bet ween a non-nucleic acid spacer noiety and nultiple

(|. .,oat Ieast 3) nuclelc aC|d nnletles Subscri pts

o o o o, r r g




posi ti oned nucleic acid or non-nucleic acid spacer
noi eti es. However, the use of subscripts to
wdizadsiongaez sh different nucleic acid noieties i BCIWIS2003/025415
intended to indicate that the noieties necessarily
have a different structure or sequence. Simlarly,
the use of subscripts to distinguish different spacer
their sugs rﬁdlétﬁ BaveSilso Bedn desredi@etltding] ind inctdingitet ba . gt, BES. Patents 4,849,513,

5015 800 i PP A R Sedam i DLci'ci o noia

[0096] &i ¢eﬁ:§m<éﬁﬁ>b©maﬁte,dhd\lMcarsd chithegia nmhmomotlhietos;mmmpound (“CIC”), such

different sequ ' [
o s SRS B Ao SRR P8 g L7 20 e
June 215 2002 WHICR 8re filr ihdt@porated by ﬁferdh@a’lﬁe@a‘iml at ed t hat

addi tional . chem cal

[0093], SHCregontin & OF TGTEi n[ﬁ;:)lslﬁ gfng m?iel%gg%xd gg? F IHOI‘G nm%—nuclelc acid spacer
mo1etxe%| k¥t s coafSihiag td A Wapie§Tof dingtihdl ifet@uls endpsntemplatedifor ngp as IMCs,

iy R s L RRET PR 30 Y, By By v o

“linear lGIG@’a lFoﬁﬁhﬂ?é?s IVaVIiesh6w core setfueioes for irached CIEs 1 dfprmula V@i shows a core
tructs ceg' @tges in the core structure are
¢ Eﬁ@b T-3P263 to no nore than two nucleic acid

[Om Qﬁ bR ; forfﬁﬁﬁfmdvﬁ?deyl hblelme @™ dskigsatesaantipic avitl mdidte(oriented in either a
or.mu

o I N1- S1- ”)

3 R T SR SDADY A AT apior i B e T X s/

de&gn?c@g é"&ezﬂeﬁk baidbeahy ta ndélbic adid mblsty an&,ahoh-ﬁﬁhléiaﬁcﬁxs spAcer moiety. A
onal iterati onsn&gl%‘3 nucleic a

doue) Gy et FOFRSALIEPR beriind AT Y O g 0y at ot 2

nuclelcsééhﬁﬁ&hﬁgs AMriple Gghhgat-esdebibdtesNovalddtlbdndabaween a non-nucleic a01d spacer
|ndependently sel t.ion o

T TP TR N T VR —
,posmolﬁ&f MBRIE abidaR doBnucteid®id spacer esieiés. Holveve?, thdusedf aubsdiptsitn

T OO T s
differeRf strllctur% or %quénfce 25‘61n51ar1ﬁ gk 138 of SNBFPR dﬁtﬂiﬁtin}gulsle&hﬁ'eﬁeﬂld;pacer moieties is
1. m (0]

mot i it CesB RS esere ettt 5 Suahe R formula
11, mﬁ%@ﬁ{ﬁ@fé‘lﬁ%ﬁ' &S @igaated Nnd NGl hiwé-tidstind GiGliffi8ntRehences, and the

TCGTCGA- BE CGA-
spacerjyigtipedepigapted g gég%%& q_téeB;'sEa?qed)r% fferent structures. Further, it is
contentp ot aﬁlﬁﬁo&f&ﬁ%@% tlbletidkCexd. ChidsiHate) mononucleotlde additional nucleic acid

moieti ool HECt-} T d (B4 T e p er moieties) may be
estelsicemine. ey °( 785

covaleh b&ﬁﬁ@@mﬁﬁﬁmﬁ%t@uhaes TCGTCGA (HEGQ 15-T (1i)
CGI.CGA- BE%% cerol - %% fes i
oo et Ty e it ] Wy PRt e

structdr@&re 'd&@le'ﬁtly B&vkad €y Bore HEHHO nu(eisT: éEﬁ?n&eﬁeSE@&&‘lplary linear CICs

AGAT
conforg toﬁ% 3 g;% TCGTCG BEG AACGIT- BEG AGATGAT- 3', and

N;-S1-N, 4y
N;-8;-N,-S2-Ns (1.
Nl'sl"NZ'ST[NV'SV]A (m)

where A is an integer between 1 and about 100 and [N,-S,] indicates A additional iterations of
nucleic acid moieties conjugated to non-nucleic acid spacer moieties. The subscript “v” indicates that N
and S are independently selected in each iteration of “[N,-S,].” “A” is sometimes between 1 and about

10, sometimes between 1 and 3, sometimes exactly 1,2, 3,4 or 5. In some embodiments, A is an integer
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C3- AGATGAT-3'. [0102] Branched CICs conprise a
mul tival ent spacer noiety (Sp) covalently bound to at
woOeeaso1#zeee (3) nucleic acid noieties. ExenpPargs2003/025415
branched Cl Cs are described according to the foll ow ng
formulas [N ]A---SP (1V) [SV-NV]A---SP (V) (S1
Nl)-Sp -(NV)A (VI) where SP is a nultival ent spacer
in a rang®¥edinedby ¥ lobenidei of b 2t hd, giaatd anyindepéndemitysplesterbynpey limit of 10, 20,

ed nu acid nmoieties N, Sv-Nv (which
>0 or lioodirﬁrltbgtévg %\fgﬁ@ér noi ety coval ently bound to a
[0100)C ERéneplarg lideanOi@t iyglude: For fornulas 1V and V, A is at
| eas n [ i ments of formulas | nd V,
A s%gﬁTFhﬁe%'%%ﬁg% and 100 (i ncl usi ve)&,a)?l
al t hooghCBAMNGITEGIICGAPOger in a range defi né®) by a
| owe it , 10, 50, or 100 an n
indetghﬁghﬁﬁégmcgdéb{géer limt of about SQIS;

50, f#BG,TAGICGAMEG-26GTCGA-HBG0, or al t er nat eI(Ed)A may

an PRCEREPA G T RHERPIEIEOX, | guer 1m0t 2

5, 1@CG$OGA9HEGQ@:CHI?EG&(HE@)§H§QTMI y sel ect €¥) upper

Ig Ir (ran aiﬁéxi%)%%%ggf&égﬁGéx & n’pl ary r an ch ggl : Q&Q o

i ncl p0eTCGTCGROMAZFAfi &k ol - TCGT CGA (1Va) -(Ih)

( Tt CEACKRC FeBirtn) 2. gl ycer of - TaTocA (1ve) ©

[ (T GAgIB®)e elyterdBBIGESGTCHA/ cer ol - TCGTCEN) (1 Vd)

24 V020041 014322 BCT} US2003/ 025415 [0104] Prcgfyer r ed
ran p

[0103) PFE&GAQERed CIEERrRdg$ yHEG TG BBGHEG- T GEAETICG3 -Hlg-5'-

e A AR SR F T o coacorreo

C3-AGMIGAT-Bhere is a single nucleic acid noiety

[Oﬁf%}/ gf T(Ciﬁ<¥ 91%% 6!116 asteea%}jutlttlavafl ]nts slpP%lj fhof? o o@én@&%ﬁuﬂd‘t@ﬁt’least three

(3) nuddit atid moetiaf Eaemplhttylbmnhadcﬂiﬁs ars dcﬁgrl‘mdmbctoedlnmnhqsfollowmg formulas
(e.qg., HE& gl ycerol, A2 di deoxyri bose, C2
alkyl - C ]AéF%I subuni t s, And the | ke), typically
connect ed [B-Nan-eSter i nkagé’)(e. g., phosphodi ester or

phosphor ot & g\ﬁrg € er) e as descri bed infra.
See, i 1‘Ia ra The mul timer can be
wheed s;,ﬁmfanutmalem sﬂfuaemnmiemly bbnde@ trethe gipotityfa/ indepdndently selected nucleic

acid m?E%c:: elg“, é‘ts:lg}‘ %7{}1 glprrgs%s 3 e%a)c(:c;/rr : qggg c&va%gﬁ IF QF toch nucfélﬁqwmd moiety).

For foﬁnhlkgslrvlanﬂl Kends atdenst 1. e vhrldue}mqumk@ms Qf)foramlaéi‘t’ end v, A is an integer

betweegjs‘{] aé@%o égcagsl\ée) aﬂ:&%&ﬁ %dl %ggepn%asngﬁg%rdgf' %Qd%ta%wer limit of about

or rru
3, 5, 1E6@Ng 1@0ynmmg&i@em@aubesele@b@ppenhmu@@abomgm@\ Q. HiBQ)148; 200, 250, or

= {_1%1% WXA le lnk?ﬂt er in a range
>00, Of gjfﬁg}el}i%n@gr Tk erG{nEo I ren ]%e t elrsr% nal structures. °
define@ by b have€lifGitaf 2, 5, ¢0\58) @00 ynd apiimdsder(dently. selegted pppetlimit of 5, 10, 50,
100, 150, 200, 250, or 500, or greater than 500.
[0103] Exemplary branched CICs include:

(TCGTCGA),-glycerol-TCGTCGA (Iva)
(TCGTCGA-HEG),-glycerol-TCGTCGA (IVb)
(TCGTCGA-HEG-TCGTCGA),-glycerol-TCGTCGA (Ive)
[(TCGTCGA),-glycerol-TCGTCGA],-glycerol-TCGTCGA (Ivd)
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acid noiety-to-nucleic acid noiety; spacer
noi ety-to-spacer noiety, or nucleic acid
wonbEig42e- spacer noiety), resulting in a cireqrais2003/025415
conformation. [0109] CICs for use as IMCs in the
i mmunonodul atory conpositions of the invention include
at | east one nucleic acid noiety. The term "nucleic
[0184] Brefimied byanthed CIOsBAUdRETAGACE 6T H1E@:-alynereHaEE 5 ECGACGT-3°

Le L polymer (i.e.,
and (5 W % ng)’i %%\ce{oq%ﬂétgnt‘%ggﬁé (r?ucl eotides). As
[0105} Snﬂgmspader CHCshuopésstaistiectoe ipwhislethert 19 2 anglemucleés agid moiety
14%’ tréet baseles %ereIQOIt?l% sugar that is in an ester
covale r?@&%aetoogmﬁlﬁ SHITEL g 0Up, or (2) an analog in
whi ch the bdEs8, and/ or sugar(VaI)d/or phosphate ester are

[0]&?@ as edif fb%ﬁl Qoquen’t Fﬁhag the s@&cngg ?Pz{ Ilnﬁ’lggxef &)H ?ismé E}nﬁkﬁr units (e.g.,

ne nuclelrc acrd
HEG, TE@,lg@lcEroBGIZd-drdemQMbm, ﬁi—lg’lkﬁe- G Rallyhsmbunits, ahdftiedikeh typically

connecF ﬁ%ﬁ'ﬁé RUG £l eg%; plo, OF} o estgr orgﬁt%%?her&hgltg%ster cné‘%r Q@Bé@&%@d infra.
See, e.gf fotrda Nﬁh,yi@ﬁml 'H@tmld’&méﬂ‘@l B@hﬁﬂﬂﬂ@@@ o hsmbmgsd Tin gmeggnrbodlment the

onal e )
e BB AR bl e, B FRBCS 2 2 BB R 2ot
C12 alky linkepd, @ndntire likd) mnmuhy an eusérdinkess (e.g.hphosplotiester oa@h@phorothloate
; ED t|e Uelvlﬁgmesarre or different |engths. Nucleic
ester). x84 og? 830t x or fewer nucleotides preferably
[010r7l]:IBxdmplbiye1@mpmec@IC5 indi@e3' , or optionally 5 -TCG 3'
or 5' ACG.E% h in certain enbodi ment?&) ?
the CIC co |se than one nucleic acid ie
only one mGTﬁ@AnﬁE@mrcwl—HEQd)rmhﬁEGse t he se(d’lll’ﬂ)rce

[Oﬁlghﬁecgfaﬁjgir%ﬁi n:llerr# éth?] ﬁegﬁﬁ’lglgsﬁg%hrgg ﬁ‘f%?ée (?f{‘,{e asre Qovﬁleglr%ﬁomed (e.g., nucleic

acid maietyeto- nmiiblehd:ld momea)r; sb]aeeltrh@ets-ama)ager nohiidfty, or gmptlelc acid moiety-to-spacer
ccoqtd ngl le Novar %{J? enbodi nents, CICs incorporated

moiety), [P i nc'r!i“unormcfml ory conpositions conprise (a)

[0Hl9]: |@ICs fa msahsrﬁvi(]e tin e inmntrfontodelawgnempesiten oéthe typntiep inslude at

43 PCTI. 5 leotid

o B A T AR BB o s
monorﬁiilrf(ic ee,ra&n(tnonmutéoade:) oapmlgjmmil ot dogwrising\atdéasi Doveatigupus pucleotides). As
used hfrglg a th egﬁdeeco(r:npgigesg a apc ﬂu{ o%ym&ﬂ a'sesﬁnkg@ f&d Q‘Qha@ﬂ% an ester

over | appi ng, or séparate
linkagbtp aathdirhato rgaluprm@)eamand% i archiss tht bakse andcn eugariasidéar @hQiEhaéP ester are

replac«%‘&:ball aﬂ%lg%s, & ﬁ a D5 descgﬁ)%gi ng%n &n a éld”éb%p%ﬁi% g'x%ec{hg{pdn@%&{clelc acid moiety, the

nor e drom<c re
nuclei€aid mxietmfmambeglheeiamsbr @ffellent ol i gonucl eotides, the term
[Obﬁﬁ Iﬁu (iierlco 3?011({: m leﬁehs%séc'd 1f’1 1& 1§§c1q’g(§£ltgc?lnttﬁeaﬁnnm%gdt}?§0ry compositions

romc |1 gonuc tide were conpl exed
may cmprise anscofrrhrl mlmutlaotgdeéM@ﬁemeces dis¢loseghberein, and may additionally be
sl b8 C &!HHPQ! DRfHitipliieleic acid
sequences ﬁ%j SIX base %Idleggo It 1% gesn?eénpg%%dutg%gﬁe Qt@L FI)l 1 ket glC act
moietiex, thea)lutlem Iablgi Irpmtllendm(bmﬂ@ samﬂowcéffetvntéﬁmgthe E‘“El@@ ggi¢jmoieties of six or
fewer fuhc‘feo%des prefera ergblmi) c dx gﬂg@actuﬁxgcgg’ é’n erao%u&{Kﬁ? *ﬂ?@% 8f 5°-ACG-3’
althougluil ceit@in amb@tlummtewh@etheﬂ@ C@@Sﬁsmm@ﬁhap@m n'mlemﬁ%d meigfy, Only one
anot.her vention, the sequence of
of the giqreugs ner?gr en?or S% 3° ﬁtetesﬁcda%l d noieties of a ClC does .
[onti] t isclontg@plated pak mruﬂléimompsﬂngmnktlelegrl‘ém e¢id mieieties; g pucleic acid
moictgy G b R3BE Yt oft, ALy RS SE B Sl Brporated o the
immuanpioBidry mmmosmnqsrqoslerlsﬁ(e) rocleispeid nltfmtles Witk Fbélsemm?%encea (b) more
spacer noieties covalently bound to the nucleic acid
noi eti es. For conveni ence, Sg nucl eic acid spacer
rml eties are sorretl mes referred to herein sinply as
"spacers" or "spacer npieties." Spacers. are
general ly of nol ecul ar wei ght about 50 to about
50, 000, typically fromabout 75 to about 5000, nost
of t en f rom about 75 to about 500 \Nhl ch are covalently

Y T L



three, or nore than three nucleic acid noieties. A
variety of agents are suitable for connecting nucleic
weachd/omEet i es. For exanple, a variety of conmpedmas2003/025415
referred to in the scientific literature as
"non-nucleic acid linkers," "non-nucleotidic
linkers,"” or "val ency platforninnlecules may be used
than orggtesgian of ssnuiclsicaacid@nagity,lon (Q &ve efi more diffstentanglels, acid mgigties
Add1t1&191ﬂp sﬁlgﬁe rﬁrlUiLfc'ag Id‘:r‘rro(f ﬁ%\}ﬁ T rﬁ%&ﬂ%%%ﬂe 4DWRIch haf Béadjacent,

r etero meri c
overlamrrg,i ot sapazated by miditionfﬂ auclpnside bases within ﬁlatnuqiﬁﬁ andeoistt s
embod t aQBJﬂXl@ 4G P %ﬁe:?ﬁﬁau s%n@&tm(gg E:!Llfﬁ@%%lé {égﬁ)f%ﬁ In the context of single-

I on OT non-nucl el c acl pacers, whi ch
strand@mlgmsmbandes Hieer ternwiépalinfirraich efals fofasequignee tbeémlérbe palindromic if the
ol1gon15]cllle%£tzigér \Qelﬁg%)rg?lgwd%%% fqﬁag‘i’%ﬁ‘g‘zt?'lﬁ’gfé‘ﬁl@‘técﬁgg I,r@nlé;abgél@ - stenlidh molecule. In
anothesgamelnnm)onc owaﬁw avéd miety des mesaeenad st e patindiomds or gewsially palindromic
in relat%n tg a ’secogé; }ﬁ},?ﬂagc %cgit lgyigijg ?rtpiithg gg(i bﬁ%}ﬁ( emg?ﬁlmgiﬂ\é glg I1r%:v91%10n, the sequence
of one numb@@f th@eisclpln @i:ldi d@letlis of 2 GE dek y¢1indt§>§éc In another embodiment of the

I
vy SER 08 Ly P 990 HE LS o
palindopti¢ saenty greattrdhant fourddses) dptionally prepterthan §/basemst i t ut ed
s )
Oglgh ?"ﬂgin Xafﬁ?%/ mgﬁgél%t?? glitéeté ?iﬁ{oknto&%l?f og%ﬂ?é%%@ comprise one or more non
nucleigasidbipacen necbtlewlvgllari'riydpunctiptthedmdblic yfwld ioisties. Lﬁ%ﬁoﬂvenleﬂce non-nucleic
acid s&gérm'i % are %étfﬁ{éguféfrgﬁ l’&pﬁﬁtrélh ﬁh@g z@%ﬁéhéﬁ T4 #spacer moieties.” Spacers.

stitute hodi'ester (such as
are gemly(oinpbg@lmlgﬁ pbaip Shiol a))out éﬂ,,@OQ, mpmally(@om@qqt &htgl about 5000, most

often f?ollllp El&o'u{ ’5‘5etgtd odt @56 Wﬂgzh aﬁ:l c%%] tly b@llidﬁofﬁw:n(lgdé%ﬂlbéﬁments to one, two,

oxy, ropoxy), stralght or branched
three, @hmrn thah ﬂyd:e r(uglq@ncdgnc@tws G zargﬂt}k% agentpare pratablg ,ﬂqrﬁ@tmektwg nucleic
0 “non-
acid mgﬁé'tiggq ﬁgfeeﬂmp{éh? gﬁl‘ﬁg of %oﬁ%&ﬁyihg rgfregrg?gﬁﬂ ﬁiresmrﬂgizﬂltc%éerature as “non-nucleic
acid llﬂ@rsjg@nn-n(lgmlﬁlcégkﬁs P o “valgpcy pdﬂtforn} momlgsé’ ma| bR yibedr#p pracers in a
CIC. ﬁl%gﬁ grﬁb(ﬁﬂﬂlgrﬁs ::1§B'<1c<g‘ji:gmg1l %@X hﬁllﬁl};ﬁeacgpﬁéﬁﬂ cSnré&E(‘fIsubumts and may have a

Ic estér, carbo Ic a ride; carboxyli
homopgtyinetrib ot h@@opq},xmmg Hirctize I’p\@llﬁbﬁ)a@p@gmgg ﬁlat mononucleoudes and

polynLP gg{lﬁ@%l%%%{ Qigl%éejdﬁn i@k ton dffbild %&ed@ %@g acdrs Waﬂ hfeh exclusion

I ocyanat e, al of ormat e, car rm e adduct
there vmtdkbng@gbfferm@p betwveen Iglg]efcmi@pngty by z@aaé_@pgm: nonarpq@y:ic acid spacer
mOlet3halide al kyl sul fonate, NRLR2 wherein RLR2 is
C(=0 CH=CHC(=O (nmleimde), thioether, cyano, sugar
[013i clh certaimebroéeentsy & braedr vy compmpe@pg@@g@'y abasic nucleotides (i.e., lacking

a nucl@dﬁ?% basE! Sl Mv?&gqge sug ag@ﬁl}{dsiha?el on@e Ebth lﬁjy abasic nucleotides include

unsat ur ated stl f one SUitabIe Spacers nmay
'2-dislgerpribese, bcsieywkbpﬁecl rﬁ§P>9@LPI mese a@di eplymers thesros
[0£Rft @ﬂh@tj ﬁga’t@@ é/elrs (th Qﬁm)éil.lbsﬁﬂufbg %lkyl-reﬁlo?ﬂﬁps%ﬁstﬁﬁé’d
e a polyeth e suc hosphopr opanédi o
polyglpesilycstionallp sebgtitpted |polyarpi@p Wﬂ@gy}/ gqipétltgt]e? g@yalc@of optionally substituted
polya.rEi,'d% Lﬁﬁﬁ&da ﬂ?i.},bs@tg{ebf g%ﬁg&hé} JHBB@«GH |sﬁ3s§t"dféh @@m"ﬁne optionally substituted

ctio ent I'ndene, hal ene, " azul’ene,

polyphvspltodiestere(sudbiap p@lyi(g f}@p@ho-éspy(man@}i @@ch e hgy rﬁ)ptwgzg @@qq’gtuents include
alcohd} Caﬂﬁ)?y {MB’ ds E/ oAl ¢ d rogbﬁﬁ %ltr% ?t’ or BREARALIYiEARY! (such as C1-

acene, ene, ena Iene

C12 alyylacontite; ymmn@kylt(firmb h%wyn@ﬁéCI pwléméospbm&y%tﬁ@hosphate
thlophg%‘ﬂgl% flﬁ‘&&% ehk LARE RLIGRS:, \Aﬁ{lé‘lﬁg @népﬁp ?f) an‘ﬁhé %ﬁi?l’&ﬁnde (such as amide

oxat Ri I n; Substitu
C1-Clgwivhi @daoxzzshc agids earbalic estan C@fbonri@ aph»rdylé% [sasbexylip acid fadide, sulfonyl
pol ycyclic nol ecul es. The polycyclic nolecule my be
substituted or polysubstitutgg with d-C5 al kyl, C6
al kyl, al kenyl, hydroxyal kyf; hal ogen or hal oal kyl
group. Nitrogen-containing polyheterocyclic nol ecul es
(e.g., indolizine) are typically not suitable
spacers. The spacer may al so be a pol yal cohol, such as
glycerol or pentaerythritol In one enbodinent t he

e - o o o A o ~ 1 . o




one enbodi nent, the spacer conprises derivatized
2,2' -et hyl enedi oxydi et hyl am ne (EDDA). [0116] Specific
wexenplier2 of non-nucl ei c acid spacers useful i RCOIUS2003/025415
include "linkers" described by  oad and Schepartz,
J. Ain. Chem Soc. (1991), 113:6324; Richardson and
Schepartz, J. Anz. Chem Soc. (1991), 113:5109; M et
halide, ahidate biter] Bbayasts, thethRegmatechul(fdrde®) cartptliimERBddugh akdehydes, ketone,

suty G ekt QRN Ak SR e IS € G cnceo)

(maleidlde), thicthies beaho pmgdr@duch as 10AMOI) galBAas8Bikd gl@rmse)et., Painsaturated
Bi ochem str 1991), 8 :9914; and Arnold et al.
carbonylnalyl merqugiak p-Ptpsttratse syeneNg . WO 89/ 02439 entitl ed

[0115P 'Suﬂ!éb@é h@érﬁﬁéydcohipﬂkd ﬁb%/cﬁﬂﬁglﬁﬂﬁoﬁleﬁ QﬁchNle tﬂio@@cfdndiﬁnng phenyl or
Probes. 0117] O her s%ltab e s i nclu I%[
cyclohepyb eingsisEhe SB@ceea%'?ﬂm@ o5 uch PO RSP BoRERAN  polyetSlefegtycol,

polyprépéf%%g %lé/céll 1f%iBiAbbnalRlyefdlic@loledbile suddiag e Bﬂ’ﬁﬂcﬁbﬁa}/pentalene indene,
5344 (1996 Bartl ey et al Bi.ochem str
naphthalgne; amirne élflitalfliﬁa ?}‘enybaaﬁ@% sty in-inffepes posnagifiylene, fluorene,

phenala%sﬁﬁﬁﬁﬁtr&ﬁ 4ridBcede Nlud@RGdne, e@é;b'h%ﬂzﬂh@ten@ |aceanthi§|l1&1b tiphenylene,
ds Research 18: 6353- 59 ( 1990) hﬁ%%§0|ds et

A ngghihgeenpdbianihiepe; isohensepragshyoisgg yan P@’ﬁd?atg‘?n‘g?thﬁn which .
may b@éubstﬁit&%ﬁﬁ@&ﬁkde&r aBbAPRANSInGA theGbBethdrd 424 thO ol clicl@8kégules. The

t t al Nucl d 7-
polves e b s e b o 2 L AL ey
hydroﬁh'lkﬁp%gleﬁ’ ot ﬁlﬁall&b%roﬁl:’ Qﬁﬂ@é’eﬁQBﬂtaﬁtﬁingalydetabcﬁhc molecules (e.g.,
nuc

eic acid |nk|n ea ent s u %
indoliiey e YPIcallyney SE=blsshgcerst TRpSPaST MEy asgbe Béi?ﬁ"g‘i’? & Sgh a5 glycerol or
pentae[*;@&yl&] hEé‘tﬁ'Eﬂib@th‘teﬁtOﬂﬁe E‘pﬁ@ér%bﬁpﬁéés @pﬁ@@ﬁ@?@aﬁ@ﬂﬁ{dslﬂﬁte or 1-
ol i go- ethylene triet

lyco en
phospltoétoﬁ’ﬁ@?4rﬁbl‘> éﬁ X led tﬁ‘é%?%%*h?ﬂr%}ﬁ@e%‘ﬂ% Pe%g%ﬁest@m%e&ml) In
one enfoli@lent? ﬂte)é@éxscoﬁlgﬂﬁfs H&h\l&ﬁzddﬂ Z’-@th@iéﬁétﬁox%@wth@hﬁlﬂte (EBDA).

[08{363') gqti’le‘ﬁgﬁ ?’f%g;’ijets af ‘P%Prn%glgggé ggicgrrs élge% | 1nc t bgfkers” described by

Cload Qﬁf(s/c}hepartﬁnﬂfiﬂt ORdn. §e. (19612 18484, lﬁ&@ﬁﬁbﬁand@c@epartz J. Am. Chem. Soc.

0990 S, i Do e S a5 sty B Hhdromiory 1999,
32: 1751Uptc@@tdy AEulS NREIBSsBles 8 WIORbfideS (1091)ABNI8Te akd ke SQAG Bdthuhedron Lett.

(1958 T B BT SESEYL AL S o gviion

No. WO 82259 &ﬂas&mmtﬁteiceslddea@ﬁg ToRgeliefo NG cotiGpPBESS’

can al so conpris ri.c or i i
(05T G rHERE rery B S OPETB P ORAdY SO AL L g hem. Soc
(1992j il KEB3: 01 AM, BeochBSitBI 35:5880.6544 (utgayaalmeay et al., Biochemistry

i de, phosphod hor
senaSh3IL Hso8: pRORSEN00] S5L et/ DGBPOral 0t £uoncy By el
Nuclei¥Blelly Resehs REOTILD (@990<,»tttb@ﬁottis A kBGeY-leid Didk RescSrint 243168-65 (1996);

e 5 i e eSS o EDRAAS Rl g s

Resea)Fblh AI3RODK S 01@195): Sl oeF §d1t@l§ie §Rcdds are umﬁweﬂ Esropdain IPatteiyt
resi dence, tine

No. ER@IHIPBY FAmafigeet i Bl son nkog [FAPErC HpIeghie otgy” and U.S.
PatentN &) 8/187,655R@eRhn éMI Rt i es can be selected or nodified

(058 JBiemplss) BB eeBr ISP PP 1 PR By B} (o riehylene lyeo,
tetraetB@lBRe b, ﬁ&ﬂa@tﬁyl@& dJycol gﬁéﬁrs, ﬁtdmtlil? pblyAkis@Bpriditg whi tb kbdve10, about
appreci at ed e reader t or, ence
20, ab g ARboRoD. YoUOP EBRBoR ALy Ehe et RD) SREs - propys bu
hexyl DindioiRr chemigalkylpaRrspt.gt iRallyoDP-o gndlalkylpiiost wherc 2 + 6 alkyl), abasic
spacer component is derlved (e.g., hexaethyl ene
glycol), wth the understanding that the CIC actually
conprises the conjugate of t Bé conmpound and adj acent
nucl eic acid noieties or other spacer nviety
conmponents. [0120] Ina CIC conprising nore than one
spacer noiety, the spacers nmay be the sanme or
di fferent. Thus |n ~one enbodlnent all of the

s o o e . o ~ O~ 1. a1



one enbodi nent, a CI C conprises non-nucleic acid
spacer noieties wwth at least 2, at |least 3, at |east
wa o@t014d2east 5, or at least 6 or nore differeRCT/US2003/025415

structures. [0121] In sone contenpl ated enbodi nents of

the invention, the spacer noiety of a CIC is defined

to exclude certain structures. Thus, in sone )
nucleot@lebpatbrspsytnmetfc dr AgyminmiBIHpPRISTE, deEiV@FfmﬂW%Ol(ﬂeﬁ@PrYthﬁ% or 1,3,5-
trlhydr%ggczggiaég gené'l A Sngglt()e'%ggle%bl dPJnX %Elep%)a& 1215 Ieﬁ?/sedre]%clrlgad hegeln) Spacers
can alss gaqeise heteromefiesr homamende digonors endpdlanesg p@lbmfprep@nt@ned compounds

(e.g, hglf) g@y -le;g %‘82 i es{elr,i teghe{';l ﬁggeg%é rd%ﬁiﬁ)ég %&Q%&l&ﬂ ﬁ)%gciphoro{hqbate

phosphsp.amme, phasplsorisstes mbam@hwredlﬁlmateamstpﬂmépsnhgnam pether hﬁsﬁgea
[Olﬁgi l:la gpeacer-lr-rli]olil Hes ceigxtcé&ﬁ&gg 5 aﬂ&/m ]?y I‘O%HOBIHHHG fReAE Ceontribute
favora‘tﬂ&lpltaﬂh:ic@kmstlcaprqmrtpe (mtlmpfovgbsj@ejny,dmgt qegéencg-bmg ‘pé:ﬂood) to the
CIC, argch?r(tjrl %& i ﬁ{%%ﬁgﬂif rtl%e’ Clbtto @E\Z&%}tcgl% @%ﬁgfgsl :] %%6 Elgle%?s C%an be selected or
modifiéd te tailoc i€ Sorrdgsiad phmmeqokmgmcatrypmpr mtalmgtyefor desired modes of
admmlg égf t Irﬂq% drﬁ%ﬁstr?g( c%gp*t %fal ﬁ)?{eéﬁ{éﬁ% gne rghd&ath ' ! f3r &AWEnience, a

en c be use as a
spacer [dr apafcardm(pnnﬂnt)uy@mnmes:p&cred o bw@hwlnpmh‘alalame 9F the ICPI?PQ!?fld from
clalc acld r ‘@ﬁeVlﬁl'a tahdihg that the CIC
R N
actuallp c@hyerisasathe cargugatechf te compmtl alahadamcnt gmiele ﬁCI‘émOIethﬁé)r other spacer
cﬁ cer rml ety, if isolated fromthe CIC, is not an
moicty COMPASAT: [ 0122] Suitabl e spacer noieties do not
[01f2‘9l1 den CiG eor@prBingfmanhtheh ondspgceameicty, the aprsere may pate pary @ different.
e W& : il 2 81 halB YR sath&ructure. In
s, i3 e AR T Qe Rl spock i RE s BIC b PR st
one embadmeair nICEC somprrseﬂdm’rmlpbn acid sgageroneictien véth pt leashe, ahlgast 3, at least 4, at
dodecyl spacer (solubility <
leaStSSOra ?S O\/\Horeydlffezgnﬁrté% 5% di al cohol precursor 1,
[0122] dih bytoe eonyeipthesiendpdingnts of the inversioncttie @e@ea moiety of acQIf is defined
uce. t r t t Qrg ther th
o xRS DL L RO M et e oo
abasic 20€&tida 4emyxﬁafﬁ"o‘fu$a@@@¢1®zaers15n sogreeemtbedintepts of He m;}’leOﬂ a spacer is

other tﬁ%aq?}iigogfh Lol ﬁmg (S?] %—ﬁ%g?%%cgtf\%cgt?l% er[% 810551%(4:% a(?) eIn some
embod'ilflems Cipacargsyotipe theo atO3iabyt spdcepy Inshws pibediments, a spacer is other than a
polype %leg mglg’%g gtn% ﬁnf%d%eﬁﬁran%&‘d{?é%hf% IILO%P]B g laegl%rgteg%ggolypeptlde is
not Suimﬂﬁeﬁsla%mmrwn‘sﬁ mcmdtnemeﬂpwe\@f, ag ﬁlecu5$ed%ﬁrﬂ, it éseontgmplated that in
certam( emrboﬁlmen S a fsg “?1{8%21’%% oggrjtf?”gl re:C gél?ﬁrﬁgggats?%r Iglbgfryg:@mprlsmg a
polypaphé@ Frmammpéei aadlsqobeted)nﬁ a) in sone emlscéimntae ABUMPaRERR an%g%]ecan be used
asa pl%gormtt?nsult afégtt sgﬂ:%ggée {Vi(_{)?h 35@%% ec;f nh%llenz Q8E Inﬁ;[@?@sddrg%h%ated Howeyver,
in somemm’oedimnits UXIG shever vmictyzis nef peoteinasgeusand/oig Apttan @aligep (ie d@he spacer
mme%efrl &gomlﬂlce{](?? ﬁgbtta%&ﬁtﬁl%ﬁﬂ For exanple, glycerol

coval e two nucleic acid noieties
[ozz2d sdmble eslmﬁm’mcngm de obtatndesthe 6£C ploslgetetiieyre p cgponent insoluble in an

f L& )&ﬁid@’@l’hi RdarBiE
sanco{Ph B PR PRI B dobRlep QY o pKE Ohl ot o
nanocareisype bt ddditioy, 2 spaeec moie that heﬂibwdplﬁblhtys such es ‘h gyl giacer (solubility <5

mg;/m{fpglle(l:}t easurle({n as (f?a#l Egl ]}?gcuhgxel E?&‘ih%l‘&lﬁ?&c%ﬁ f nS3Ef8Fred because it can

the” charges when
reducd the hydropshilinity @nd lityoofeths@&c drdferably cpecst wpietiepdigve jpdubility much
negati ve charge contributed by the nucleic acid
noi eties of the CIC Charge n be cal cul ated based on
nol ecul ar fornmula, or deternPned experinentally,
e.g., by capillary electrophoresis (Li, ed., 1992,
Capillary el ectrophoresis, Principles, Practice and
Application El sevier Science Publishers, Anmsterdam
The Net herl| ands, pp202- 206).




[0124] As is noted supra, suitable spacers can be
pol yners of smaller non-nucleic acid (e.g., non-
wauol4@osizele) conpounds, such as those descri bed#Chnaiseion/p25415
that are thensel ves useful as spacers, including
conmpounds comonly referred to as non-nucl eoti de
"l'inkers."” Such polyners (i.e., "nmultiunit spacers")
greater iyt ShRg/Meteas, 7 highmipESthagmirer 2100 nayidl) eheremeasorep p§ didcohol
nmononeric units (e.g., HEG TEG glycerol, 1'2'-
precurifSdeoxyri bose, and the like) |inked by an ester

[012BKAgCha & F 2.CI0 g P @ﬁitlﬁﬁlteﬂrby(phoqphﬂa plhm‘l’(otﬂhateatr@ther groups in the
ester

nuclelc&lcﬁdp%}ﬁ&s ;—gwélgas%]ou%g g}@%ﬁ%%{?re Iar{-‘}ll? F%afer ScP 30 S Llrngso ) elhf?o%‘?ments of the
1nvent181l1J alleehidec bad §;&ce(r®ﬂcgety cdiiesrn2t dhargaljogita rﬂe@ﬁosutme t:h:i,rge or net

NN TR AT ST S S TR .
In somé @mBéMHénts] e nef ik Barde@f a bﬂ)dcetsﬂicb‘léty ironCIAGh Gereased baderivatzing a
myl t] ynit ngcers I ncl ude

spacer gubusy rs(;{.pép Geyegss. 1t chgge ‘P@éﬁ"’@@p er%eéslfan be covalently bound to
two nu51erc-E@@-ﬁgfet(eb‘Eﬁ)tHe remaitth@raizohdl3)nlie mlm&npbmyeﬂ phosphoramidite,

T RO e —
embodBﬁE_SiﬁsFlH@ﬁ hifteQidrge &ﬁlhﬂfuﬁad by ?ITEG))B-nﬁGan sci®spacer moieties in a CIC (i.e., the

sum ofbﬁ%@% :lf g cmgtgég g nécg? 1§ Ellseaslqﬁfel(- n 7% %er r‘%&g&he %gatlve charge contributed by
the nud)&¥ a&d yleaeragiheatiC. |Ohﬁl’g€6281 hé@ﬁ]lﬁﬂaﬁe&'dasvd @n molecular formula or
hor ot hj oat e est e

ot ia S AR LY i, £ Syl despbiorspisty 3 pgﬁ& g ec”“’l’h‘”‘”’s
Princifibg] Prdeite drideippR@aibn EBevidd Stigace®ahlithers] Ansterdsedl Hg)Netherlands pp202-
i ncreasing the number of e.g., ester-linked nononeric
206)- ynits. 29 WD 2004/ 014322 PCT/ US2003/ 025415 [0126] In
[o£RN A iB ln@tﬁcbﬂgi:i*dlgtﬂfab‘].e sﬁacSIﬁ amelfe p’dﬁi;«in&t’syof sma]ﬂerlllmll tlt'lok:id gt (e.g., non-
nucl eic acid_s

n et.
nucleogg%}é:g]pp?un pSu géHlOF etscmbg ﬁl%(, t&q’c are the&sévgso 1}? al n al%grs including

-compoibdst dol o RtreBReCRIas GatuRlebEdec linkhace rSuoIcmﬂ;aiumm(ﬂey“rhldumdt spacers™)
to three ( or nore, nucleic.acid noi

may bWtTrPW%fTICe‘?{ oglﬁgerécr gn% n §%1H%rllse msogo?%rfc urnrr%ge z, I-IEG TE élycerol, 1°2°-
dldeoy@hbosasand HedikE PliniedBy ﬁﬁdﬁieﬁﬁnkagMal o, Iphédphmthes&p am;ﬁmsphma»ﬂnoate ester).

Thus, H][ﬂng glll}%;gcg " %:r& é}?e{fagc%g&v&%l[se&a Pg yngeUB g)g eroc?ol er1cé)%P+&ure of non-
nucleoilﬂe @hits (2g.hireth Oty R0 uglty elsrmdtively @yl hbonyi() e. g] 2 toegbotit)5,
etraan1 obenzene, __hept gam hobet cl odextrin,
ahan%W§W53fP gF%%VWV@P% eﬁ?H%?mﬁgﬂﬁgékythritol and
[0dET] i Fkﬁtﬁllhté&&io@f Clos Rbisiniyip ltiuait spacers include
t i nopent aerythritol, 1,4,8, 11 -tetraazacyclo
5f§%§§3§%§ﬁéggcyclan), 1,4,7,1 O-tetraazacycl ododecane
5 (1IOGETER glyRedlyeT hyl enei mi ne, 1, 3-di am no- 2- propano
ed derivatives propyl oxynet hyl ] et hyl
2@ﬂﬁg§%2§éékq¢ , "trebler™), polyethylene glyco
5 dRIGPEGMEG),sluch as so-called ""Star PEGs" and "bPEG'

wl%eg@?(‘éélg @%mﬁelgppmé)yﬁg&ersaciwgte Wa Phosp}fcirotﬁ%ate E%rg%lycerol)ls means 15
glycertyHlirlkeds lcoiectad via phbsﬁnor@thioate Rsters; E(:[‘]E(B]g n%@ds 8 Glethyleweriyeol linkers

connegg%%igﬁ)ﬁépll%or}c@@atﬁ ﬁ%%‘ﬁ qnﬁ ?[#]ﬁ%’? g}efms 4 Ig ?(Qe ilegl'ggrélﬁﬁ'o(l: !aiﬁfegs?c]onnected via

phospB@bihivaw egteh Ulvall bempreeiskedshat gertadr mhlhymt qpa@pﬂraeda hey negative charge,

st se or reiterative reaction ynctj .
and 13 R SR P i P RO T ety of S i ked monomeri
units, TOomal i a et al., 1990, Angew. Chem Int. Ed. Engl.

29:138-75). A variety of dendrinmers are known, e.g.,

am ne-term nat ed pol yam doani_ne, pol yethyl enei nm ne and

pol ypr opyl enei m ne dendri ner



Exenpl ary dendrinmers useful in the present invention
i nclude "dense star" polyners or "starburst” polyners
weucd¥/ass2e hose described in U S, Pat. Nos. 4, B8T/US283/025415
5,338,532; and 6,177,414, including so- called
"pol y(am doam ne) ("PAMAM') dendriners." Still other
mul timeric spacer nolecules suitable for u wthin .
[012¢]eInmeriaip ambodimers, 2 SPRCPTTRYIER & TRRHY AR PO %ﬁer%&ﬂ‘ spacer moiefy (i.c.,
« r bdtf QO BontaRlng QU BiSvasdCdpades contains a spacer
2 nmhﬂﬁﬁmﬂﬁ%%gﬁ %§g¥akﬁﬁ%¥%ﬁ pat ent . 5, 5%% 391 anJmP § d
covalendly pinse tlmqq:sﬁmmqmmem%lsmlft&abl\ﬁugw ntgpacgipare Sometimes refere

6 n o xample
to in thg%{tr;é‘é%%}% %%édi’%g u%ﬂ?gzgdﬁsgt@%ﬁg%b@n&? DRdnhORéic. Examples
of suitableThaligoles nolodd lyeririor sheutad slygsraly. @7%?%‘3”“%@1 glycerol, levulinyl-
glycero@qgfrb‘%‘ﬁ%b%%%?@ heét%ﬁﬁdb%ﬁ@ﬁld’ﬂ@xt)‘p 1004- ﬁﬂig&@iycyd‘l’&&)(arm f@taerythritol

I'val ent spacers can be used and w g
and detivativas of pentaehygyolgtetragryingpentperythiiol 1 4.8 1[1 ditgagjzacyclo tetra ecane

(Cyclarﬁgq AR PR cl@dd?lls’&h@{(%rcﬁﬁj Eolfiah)ﬁ@n\éuﬁlﬁe a 3Fﬂlﬁﬁ1f1@-l2fj§kopanol and

e can f ect In any

substltltt«}(bieumﬂvys pwpmlpwm@hyaq@ylcﬁom?ewés &‘?&ys Sebl aéfaéédmesglywl

derlvat@rgéjsu]gﬁ' RSl ““glrapf’ms”‘ﬁﬂd HPEYEE 8l £ Gifahél et G 1B8Y, Mdkeomol. Chem.
orm no e. Linkin r s are added %
189: 28@5 Refnoat b, 1983, Pﬂgtaslf()élmaf“!ﬂ%ygﬁe al o1l A et oy 171,264; Shearvater

Polymé@ﬁmgnhﬂfﬁ@@uekwgﬁmn&m&ps can be added to nucl ei c
noi eti es using standard synthetl %Piqueé 1t
[01201 Dhdrivirs fre Snesvn indheepsieqnd afg;ch ﬁmaalwe fitlgspgenerally
prepachlrbs' s'rég@fsglo Ilegerﬁtli\% rpicﬁ&{ G ndtidRal infovExiérs Qi’bbtaaﬂ:dbralhdhed structure
i 0

I rents he nmul tival ent s a er of g&l‘ﬁn
(sce, e BoFalios B 8 HgD O Giers T 8 9800 SPEFtY obdagfimers ar
knownnP% elhifs erlﬁﬁ'ﬂ%ﬂ%@ p&&é?ﬂli@hlﬂlﬂé $OQsthB&¥RAih RSl ]fo[y@fﬂpﬁleﬁéﬁmne dendrimers.

ent y rom 3- 10, sonmetl nes. nore_t

Exemplayy ﬂ@ldr,lmal@ ugefon e P€3§ent InﬁYe‘V%PP imsipdle epBRfAtae H‘{l)émerf R ‘starburst”

polymépsI LJCth hggétdewlﬁ&fﬁﬂ} % PRANIIAE £BIHOS, 33@33@ dnba@n 71,@14 1nclud1ng so-
5 nore than 50, or _nore than 500 nuc

called émlsdamvdp@mn@s("MMAé\ﬁ") dasyirigiersy el aifranpm iespRAFEplpules sultable

Elaticalll-de R0 idn el aredy latform
for use xInIl'H‘fI@~I fnk pggenﬁﬂl%rﬁ%h gfech@; fMfticall 5/28 R gg/m Y pla

moleceSHUSEOUSE JBSRES in Hht PTPAP S 3UpadiCT applicafips Ryl R0/ 15968
(pubhd%?’é(é WO0Rs P@@W@F/U@%/@‘W@T{pﬁ;ﬁhé%d 13 Wbl%hmllgﬂ) dwo‘If/tesgafmtoms

pubhs@p(é;;‘x’@?&(ﬂgﬂﬂé SCHsSnest (pgghsgewsg\ﬁo\pg{rbgﬁp} i ECT/US99/29339

(pubhéi(?él L Y(’@I O3 SPRERY othér shRPRGAtvAIGH §a0GeaRde asatiaxd wilEbe known to
ecul es I's produced, i.e., conprising different
those qfl&hﬂieﬁiﬁle attwi t hin or pr edoni nant | y wthin a

[0 P@ DAkl 3086) aQf nfdite) Bialaoih meRc@t basbejeffbdielin iy number
h dencrlner nol ecul e. [ 0130] Pol ysacchari des I d
of waxtel oalb SRS BAPe PRI B AE SP ELGHE oG apele ac

moie Q{c‘l oHﬁ &d1eRsle SEﬁXEﬁg groubsﬂarguﬁ%d topMtfoadd esing standard synthetic chemistry
pol ysaccharides include naturally occurrin

technigyesisy Eialkiah grfqug%@n(bé a le tqj&g{e%)d ragigfies usfhg sﬁ%@?rg synthetic techniques.

[0RsY] yﬁ[ﬁﬁl@lﬂ@l{t'sgﬁgrs GRthQ. varl t¥ 60V allehcied A€ udend irdfhe Practice of the invention, and
am noet hyl car boxynet h i col | (AECM Fi col

in varigpsgyehodinanis thquulﬁgql% épagqr of & frifn1s bp 0 bgtweg ogta_%nang Sbout 400
nucle1% xéd Zlg%tho Sttern s f 0! donfeBRed ﬂB&ﬂ 353e, ﬁdﬁ&@ﬂtl@ (ﬁronw-l (7 a’d sometimes

terobi functional crosslinkin reagl}le Y red ¢
more Bamdlleiugleitacidarnidsios lavgtioumpeBRys e iiva GHLsPage isgpniugated to

more AR 16 R G213 GREEHad R, 8 héte @lan 360 huehid ZaTndietids @hitich may be the
acid nmol ety (See Lee, et al., 1980

same aralifferents df wilCheragpregigfpd bale BrarHin s@bme%mﬁ@m% s comprises a
simlarly. [0131] It will be well within the ability
of one of skill, guided by tgbs speci fication and
knowl edge in the art, to prépare ClCs using routine
nmet hods. Techni ques for neking nucleic acid noieties
(e.g., oligonucleotides and nodified
ol i gonucl eoti des) are known. Nucl eic acid noieties can
be synthesized u3|ng technlques |nclud|ng but not




conmbi nations of enzymatic and chem cal approaches. For
exanpl e, DNA or RNA containing phosphodiester
woOimkager2can be chemically synthesized by seqgremtiSaioBgp25415
coupling the appropriate nucl eoside phosphoram dite
to the 5 -hydroxy group of the grow ng oligonucl eotide
attached to a solid support at the 3'-end, followed
multlva@éﬁt ﬂ%&&] ahd RPerfibn blaidbd ¥ RpIREGAIE @I@mﬁ]ﬁ) Elighﬂy Hlfﬂetetiﬁ rﬁcﬂedhﬁir
phate triester. Useful soI| upp
structurgy i extruple, OFRAIGICCS RFPUF Behgsdead f@“%f 8%% N P‘F‘éca e mbltvalent

spacer, ? sORAYwiaE HEero SRS Mixtide ¥ mofeMles iPHHoNiSel,i @) Cori Bihg ifefdnx numbers
rimer Support, Amersham Pharmaci a, Plscata

(withingp gredqraing |w1(hp%apcietqn§}n?w§ FaRgeyeh WO]%%I%]&%}HHCS@WH f,%ch dendrimer
mobmﬁpce the desired ol igonucleotide sequence has been
ynt hesi zed, the oligonucl eotide is renpved fronk
[01§gb Ig’gblgacchaﬁéequq@ge}gﬁ ta allew limking to @Pﬂ?}ﬁg ngfnglenes can be used as spacers
in CIC% RIS LD c iR R R hAwdilESd BBy oTsakdtRriddd ¢t £ 0Gxtign) and

ases are’ deprotected using agueous_ anmoni
swthem@@accp@@sgfe gréieolDn Spripgiwnce, M%@Yh&i&%&f%ﬁ GralbthgFicol
can be ?&H%Eﬂﬁh@ (e fodTBf Iﬁltnlknl? 975 erlhiﬂd Mi4384- 7000 3PIBMFRSH €dn then be reacted

€s are generally synt eS|zed o) eti
with a hrepbiCIO @O TOE ETEGT el g ST BP0 CpiRra| Ny drppyguesinimide

ester, aﬂﬁ ﬁ'feﬁ Q(Sﬂ ﬁh@teg LOMRIJ-H8NatRA nBcleib Y Mlety @6caup, 26l 11980, Mol. Imm.
upport - bound nucl eoside or nucleic aC|d b)

17: 749c5<@+p©thﬁ@%3fsa<t°h@ idgempy, b wefified B de phosphor ani dite
[0f39] tlmlll‘rbe WeYidi@ivthe £Hi Bf orfe)of sIQM,] gaed Gﬁth‘i?sfsped’lﬁcatlon and knowledge in
phosphite triester to hosphate tgles%%mﬁ SP ﬂ%
the artte prsparg CHEs usigégting method Wgﬁws of 3 tipe nucsigact meiRpgs (e-8-
ohgon&&&h@és%&‘ choBitRs 91@35&81&&1 ?1%6 kh@%ﬂ%&ldl&acﬂf rﬁcﬂaﬁe@ dalﬂfe synthesized
descri bed above, excep t he o§%m® L @ d
using teehpiqaesdaclyding, byt I@Dl“ﬂ’tﬁ‘?“l tﬂaa?f%(ﬁﬁ“é?@ 0 ENEHER d‘ée }"P%‘H’

combn%ltxbﬂsocﬁ léﬁiﬁrﬁhb df oﬁ@rﬁiéﬂrhﬁﬁroﬁlﬁﬁés Rty DN@sdrRedA cdnléning
I gonucl’eotide is renoved fromthe su

ort
phosplmd@gtpﬁgﬂ(égep p@ret@tcéemlgqxlb@ggthgql@d by éeﬂpeﬂtléﬁ)? ]in@ tEe appropriate
nucleogllaé)? koSt t?aéﬁHi@eStB AHeS* APd ot ol RAS bR BRI e attached to a solid

usi ng aqueous ammoni a_ or . 31 WO 2004/ 0143

2
supporp@ﬁhq};@gggp@g@g@g oxigptipm,of ghedntermediate phf)@plteet)t&gﬁﬁ"t(éa phosphate triester.
Useful%gﬂd]%%g_&‘ts(fgngﬁﬁ}x Cﬁ@lésﬂmﬂoh@&ﬁﬂ PhR@1hd €Al Besystems, Foster

OL] GONUCLEOTI DES AND Al
Ciity, GANTHESIrene AR mattpEiumes Sugnagh Afgishan emﬁﬂwﬁatwaésﬁﬂ and

TentGIlc(kQ}W}?Po O}Nr]ere @ﬁl%ﬂg?%ﬂc?ﬁeggg' Gﬁeggéh% 4®nd@|\ﬂ_ﬂ¥: dbstddl oligonmRGtidetsequence has

been sy\yhe_syzrqql élw cdlgogﬂcleaipde ig TQ’QH? fgf%gﬁe@upp&rtwgﬁghoa)}@m trvf,_séetr groups are

deprotécté@t%%hésg%e diRedhakathShRRo8le Brkes atcld@Bibrectbd ush@aqueit@nimonia or
55:4693-4699. and U.S. Patent No. 4,458, 066.

other Ia6sgr ammabl e nmachi nes that automatically synthesize

[05‘3&3 | ©dr Gnstiabdd DN SIRNES p&f'nu‘élé@ﬁdefs (@dle&%@h@ﬁtﬁ&fés)ai)ﬁtammg
avai | abl e.

es .include the ?
phosp AR SISARIETIUS SR CTT o~ PR SV P Do ne eps: o
removﬁ cﬁ*ﬁeﬂﬂ&t@&m%}wg EB& tlﬁBj 13 8rbxyl(efipl of € 3Bb(ﬂﬁl}Sﬁ§Iﬁjﬂ$bound nucleoside or

Fost er and the 0
nuclele Pgitbrb h%ﬂ%efr‘fhea%it%at Iale’éeﬂhde Phﬁpgeagﬁﬁlﬁ% "thf‘qﬁ yhydraysgpup: ©)
ox1datll:>o‘ﬁ| of W%h@@hitéjﬁ S5t 361thE BhApRASRic a6, dd d) b@pﬁlg of Qnr5acted 5°-hydroxyl
direction, e.qg. u3|n base- pr ot ect ed osiL.d ¢ that

sroupg HONGERBA S inEhAG AT IRSESE 19 epate bRt gpoves cept the
the oxSHaBbtPstéNd repladed \ﬁﬂ%ﬁﬁﬁﬁﬁﬁbﬁjh (F .OncEXRRbiRE oﬁéon&iuedftxde sequence has

nononers include 5 -0 (4,4 nethox r|tM rot cted
been gypibpsigsdi taeoleomel%)ﬂﬂ%s rfiﬂlMV%be?’B SYARKp jhe pI V |groups are
deprofé&@@fbﬁﬁB%)mtg \dleSters WREHE n@1dBTEE B eddre Heﬁ)@otévtedtlﬁmg aqheous ammonia or

nucl eosi des include, but are not limted to,

N6- benzoyl adenosi ne, N4-benzoyl cyti di ne,

N2- i sobutryryl guanosi ne, thyaldine, and uridine. In

this case, the solid support used contains a 3'-1inked

protected nucl eoside. Alternatively, polynucleotides

can be assenbled in the 5 to 3 direction using

base- prot ect ed nucl eosi des contai ni ng an




acid-labile 3 -protecting group and a

5' - phosphoram dite. Exanples of such nononers incl ude
wG@'20/0143224" - di met hoxytrityl)-protected PCT/US2003/025415

nucl eosi de-5' - O (N, N-di i sopropyl am no) 2-cyanoet hyl

phosphoram dite, where exanples of the protected

nucl eosi des include, but are not limted to, N6-

other bRROZQY] f@fj@{dﬁ@lenBeauM%e b@lﬁﬂli@yddodyrﬂﬁnucleonde Synthesis” in PROTOCOLS

oA AR L0 ST ) Pl
Totows mm&eﬂ«@ ad (BeM VA S:481;F ang bk €ZD00Y Ot Ckaedss Res. Dev. 4:194-198;

wyrsaakacen Cokess soled bt B RREERa gm0 s

Chem. 8512593C48bb Yand YN, 'P@t%htzl‘ﬁfjél 46¥)66Y. PRkragiblesichinesthat hetomatically
per f or med, usi ng t hod descrlbg i n.the
syntheffa P g P8 MRS o prOR IS eIy aygflablg. fggmples include the

ExpedMO? hitobd DNREgnthesdie? (Pofreptie @uﬁjkﬂerﬂ\&ﬁzgmﬁgtomMA)( thOARB) 394

Nucl ei c ACIdS Res, . 22;2326-23
(Appligipiomisiemes Joc-eRaster Siale: it PPt G ﬁ?ﬁ“r‘fﬁ‘?ﬁ%g“’w’h
Piscat#ay Mg r out i ne met hods.  Met hods for addi tion of
artlcular spacer nnletggs ar e in the ar

[0%38} P@W&hﬁ?@dem bergsER e e @ oD ehaBDEb Ragected

nucleoSiH& (Ronones g cBntdining Y hadthbé 5 ’aérotectﬁi@ @tpande 3’ QS.hosphoramldlte
Research 1 The CO alen

6353-59
Examplgstofeish meneipels dclufe, b é%ﬁ g dmstherasioD Rty %“@F?Fg‘geg’n EuN-
dnsop@EMarﬁﬁo)aZ -Baibsny1 Qﬁosfolyd?ﬁﬁldlte iwh6le ékinfidespi e phoebiteiaelsosides include,

h th t
but ared}og {Sﬂngc?d[fg %ﬁ%@%ﬂ@ﬁgﬁ)ﬁn&a}lgignezrﬁﬂggﬁlﬂgi Iﬁ% ésgtng‘?yrnguahosme thymidine,

and urRRS BIATsQeke! fht Qﬁfd%upﬂb&tlﬁéd copfaids p B Olidlied prutsdted nheleoside. Alternatlvely,
l'i nkages. It wil gnw C

ol S5 25 8 B ONE R F Hys conining n
ac1d-14bh@3 ’Sﬁ&%ctmg @ﬁ@ms tpHogpHopapediteC hfﬁﬂ‘h]ﬁlésf of shkSﬁﬁbrmeErs include 3>-O-

, hesis o clel For

(4. B I rofssiF LS o OO NPy BOTE) ZSBHEL: 2 o

phosphb?étﬂﬁﬁ@'@vh@ﬂéteﬁﬂﬂﬂﬁd)f @Nﬁsr(&&dﬁé&'}ﬁ@llezﬁies (ehde, buﬁ(@ﬁ@tllﬁrﬁted to, N6-
89009; ﬁerseptlve Bi osys ram.n

benzoyjagsainsy MiPRRoRoxidat SEny oy Bidsiagope i g oren

Reseal%Hthté}hn%’" 2 MO 134443 148 8odidRGppoliT4AABA1ARS 4 5 Slinked progsated nucleoside.
Pr ot oco

s in Nucleic Acid Ch
oo g o NELELC B Che e Pl SR, o
cheml@ﬂl's“s}’@llle@ﬁtec\l ChoiidAe Sinthesit %ﬁ%e@&iﬁl}ﬂnedi usﬁtvg anlgynedtvd described in the

o S b oo ST 6 G0 B oo o My pgr 199

Nucleié%idﬁmk gﬁ 2316923spacer (or spacer subunl t for

i Neric spacers rotected w

(ORGP P PO oLl 1o F i BpfLe B rouine metiods
Methddd fir @l diSonof pﬁﬂﬁlﬂmﬁcﬁﬂmdieh& o laopn i B 3% hndifor arangtle awfdescribed in

the refg{:eggﬁ% rgﬁeg,vgg}nlfglo %gg uvmctl 51\}2 &% (%ctéxlcicni r}%&é n‘gf &59 99 (1990). The
covaldnt lcl)lﬂlagé’ﬁe@ﬁ@ngﬂ syseer mSP§aad n@leic acid moiety can be any of a number of types,
1nclud11;gE@£)§)b%@%sFer %gﬁe%% . t% a&}dgl eesttep )é hern ﬁgoeﬁlc o'dlsulf%e pﬂxosphoramldate

phosph@ﬁlsbtdr,ghaﬁphswdmh@a%@ hetaipidispidhaté Gldesther }Reﬁgasr dhwill2i82 Be convenient
to cona)t}u\llel aSspacer mmety(g) %rruli z|1 Irlllgc’lelc Ae)ld Il;llgi)ét?ls S Iﬂl]lglng sgné/ chosphopamu? {e-type

chemid®y ed for éymlﬁjdsm@f Mmexidigit hold JubRKaFohyagprgCIB eI theiiBefitidd-can be
"HEG spacer” cyanoeth

comvenleRU FOGHT5 Vs ROSHIH GHPI eyl & Bl §999: Perseptive

B10sy§€1ﬁ§ |deﬁﬁngtMAMM1@ﬁlg|ph6d@ﬁ@ﬁhldlte chemistry (see, e.g., Beaucage, 1993, supra;
-(4 4' - di met hoxytrityl oxy.) propyl oxy-1-0-[(2-
cyanoet hyl) N, N-dii sopropyl phosphoram dite] (d en
Research, Sterling, VA); 32



butyl spacer
4- (4,4 -di met hoxytrityl oxy) butyl oxy-1-0-[ (Z-cyanoet hyl
wO 200/004x32i sopr opyl phosphoram dite] (Chem GeneBCT/US2003/025415
Cor poration, Ashland Technol ogy Center, 200 Homer
Ave, Ashland, MA) Hexyl spacer
6- (4,4 -di met hoxytrityl oxy) hexyl oxy-1- O [ (2-cyanoet hyl

Curren} Prflé; Q} s G Nﬁc%?f x@@b{ tﬂ%ﬁz@%h QA Holweler, one of skill will understand that the

oxymet hyl ) et
same (qsgmvalemmne@w P‘i“fl?/q ik Yy amagareaies DY) Fykerizp B gl parried out
manual%ﬁl_ﬁg@%lrseg M n diMEs SRAREE, ;R-Saﬂy,[o(l@ aidFRIResh st ()or zf)acer subunit for

opr opy! hosphoram dite] al so cal

mulnmmacsgpmpes) S oLt -y o UL SIP MR o fad contains a

tdite gr
phOSphélgg“%Z -di met hoxytrityl)-1, 2-di degxyri bose- 3- Lél
[0135b @s‘(a@etypé enapers wgﬁ@égquty protecting and réacting groups are ¢ fercially

avallabg hgrgkd or opy!l phosphor ani di te] (GI en Research,
symmetrical bra

tr@hs@en@ g@cm syec&r @ - dihethé x‘}ltfheﬁht)wl)“y )VE@VEPegéXCd Jode-

ﬁ%ﬁs orOr "glycerol sha NIGR ds horamldlte] (Glen
gl I sopr opyl phospcﬁ%r ag? [ te]léiﬁéﬁwhegnes Ashl and,

"trebl er spacer "Repeachp 22825Davis rivp. Sienlipgy V4.
heQAe IeHQEM <§1' ;%\Ia)é&%y)Rt@mh°0aimefﬁb>awldzl)1ek£afﬁy1enbg1y&1{1(d&[(z-

cya di i sopr opy phos horam d
FEEsfema@ﬁﬁ Sterling, SAyoety 28% ﬁoralgl%ltef(Glen

PCT/ US2003/ 025415 ﬁysgg}g{ rs{egﬁ,jg, daybl er spacer"
1,3-0 O bis[5-O (4

prefiyiverebwxyt ity oxy)%u@rﬂ Wimshasrisy ooy 9-1C-
cyanoethyl) N, N-dii SVA) &ﬂ#)ﬁhﬂ&ﬂf@&i{r@fﬂpﬁbipﬁbmﬁﬁlﬁnGlen

Research, Sterling, decy acer
12- (4, 4' - di et hoxyt r Resgarehepeliige¥ioxy- 1- O [ ( 2-

hyl) N N-di | genropd sksgBticglbie]-of thy!
™ eglgdg%:h Sterli ng,é:é\)Efl Oltg&]gﬁi%ﬂes% ;ﬂdﬁ [Qeﬁtnoe yl)

variety of other proNetfiseropdpkasphamraidye] é?‘éeeu %‘Bf‘s

(e.g., conprising DMEorpafafom RABRROT A gl € efiie 2P0 Homer
protectlng groups) can be purchased or can be

synt hesi zed usi ng r odve.AshlaphMidds for use in

el eRakdng Cl Cs discg @@@Qilﬁ&ﬁ@iyﬂityﬂ;hﬁhéx@ﬁkyﬂf(f‘—[(!Z-cyzﬁloethyl)
ryo ramred according to the manufacturer's
| nstructions to add MeN-Hdsprogerhesplmupidite]ng spacers in

g étﬁﬁ?etlﬁﬁ der. | @41@7&1m@th$)@%glhxy)$e(l@ﬁlmyloxy)-propyloxy-

osp oram dirte chemstr nt for
smaegsar HMEsPaser cer t al1P- Kéﬁ[%‘oetpl’l) Dhly- El%eoaﬁm%ﬂom@w]’

that the C Cs of theajhvgied *‘ﬁﬁnﬁé@wﬂ%&anhhe@’ Erﬁdert 0

conpounds prepared by a parti cul ar _net hod
“abgei MelspEdarpadsy epar &i0- Gttt ~dirppilagacytrifyl - bﬁé‘ldtéﬁ’%‘&t’%‘iéﬁ? -

CpGSic Watdy mul ti val entySpakaAyS wmbpagaglmspmrmm] (dam
one type of nucleic _acid noiety \}ére prepared. For
i nstance, platforns &§HERhmHE %W mal ei ni de gr oups

«& WiHefrRRaBhched 1,3-0,0-bis(4,4’-dimethoxytrityl)glycerol-2-O-[(2-
spacer” or “glycerol spacer”  cyanoethyl) N,N-diisopropylphosphoramidite] (Chem
Genes, Ashland, MA)

“trebler spacer” 2,2,2-0,0,0-tris[3-0-(4,4°-
dimethoxytrityloxy)propyloxymethyl]ethyl-1-O-[(2-
cyanoethyl) N,N-diisopropylphosphoramidite] (Glen
Research, Sterling, VA)
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react with thiol-containing polynucl eotides), and two
activated ester groups (which can react with am no-
woani4ainsazag nucl ei ¢ aci ds) have been descri bedPCsa82003/025415
e.g., PCT/US94/10031, published as WO 95/07073).
These two activated groups can be reacted
i ndependently of each other. This would result in a
“sﬁhﬁ%m&@&l;u@lemgaeerﬂ tigt@lo-gné[54- (mcl ei c aCI d noieti es,
two of each sequence, [0139 [ tiva 6?at
spacers contai ni ng t%eb‘?"b’?r@ﬂ%’f‘wpeﬁﬁ’a“éii prapylg-O-1G-
sequences can al so RQanoBih@P ANeiisspiopglphdihartmurd|(Gleal
branched spacer, descrlbed above, and conventiona
phosphorani dite chd¥seghySte néfv Jisi ng manual or

«AEANBLEE et hods) .12 The-gweirBkytisRky abaeeba1 -OpETer
contains a phosphoran1d|teaﬂgoup and E g teﬁ bpg
groups that are the <&ty dbdusopeopylphesphoramidite] (Gl
simul taneously. In pRR&dPNkAREVASf Or exanple, a first
nucl eic acid is synthesized and coupled to the
[013¢TrRheseiandp lasgeaatiehe of othgs QE%?ctedtSH@erﬁP%‘?% PESCHEPTy ek qmprising DMT
and ph@é'pﬁoéﬁmy E&Luf) 5&[@0@1&%&%}“&5 be PlteRhsddR cadisll syhtBesided usmg routine

ucl el C acid sane sequence) re synt hes
methodson e ingpsepaeing CResidinglosrdbpred- tihe Hﬁ%ﬁﬂ? Ty O%f%'aaféﬁfl‘%"rgmg to the

manufééﬁﬁg o ifdtrustioat RERI Su@otid@mShdtitr€adépdceisGn @6 dehird®oméry | N
each step). [0140] A sim | ar, nethod can be used t.o

(033t Bovhin 6f PSRRI AUEFERG S SRVER RS e eparation of certain

CICs, ﬂ WI ﬁerefpﬁféc&@d tHAEMO VIESFAGhRhGorPdé A% Limited o, comPeunkld prkpared by any
tivalent platform(e.g., asymmetrical branched
PMﬂm@$§@€P¥°f$ﬁﬂ§ﬂsW@”%B@Pmbonvenlently carried out using
(053] aH bRV ERintCSOW RESIIERlent kb @orﬁifgbﬁd td¥B6YE thah BEe type of
asymmetrical branched spacer  contains

nucleiqusskipeiety are Ripreeedg Feriipstanser PG BT @H‘&ﬁ’&%}” Brelsiride prqpps (which can

react V\g{hQMinconh 3 FoRMublBotidBDNE tvd NAERENEER Eloyps (Which kan react with amino-
nucl ei ¢ aci

IS sy ntheS|zed t hen
contannnawmmdwsmPeer@e%sahfﬁh s 4 B84 Fd g v 9s107073).
These %Acﬁbeﬁetﬁﬁbﬂas bhn beSreReAalicAdrda Iyt R Bach BURE tTHIOWS IR in a CIC

one of the 34 WD 2004/014322 PCT/ US2003/ 025415
contallplag)ll toeal phiynustein asid modgties<ive 0heach sqapPence: depr ot ect ed, and
[Of@ﬁ’ PefLs vattniiiedlent HRcS EftaiddhOiRiffdnght ﬁﬁdlléi@ao@flsehllibﬁces can also be
acer is renpved. Finally, nuclelc ac@P h dit
preparad watgey weﬁmhbr&l}ch?drﬁpéﬁﬁée@ﬁ%ﬁﬁoq e A COSV%HBI?%PIE’SP oramidite
chemi®S/ (@ gnﬁén?é ﬁriﬁrﬁl)il draudbled ﬁl‘éihé@s? TR mehetr@arinéRed dpﬁﬂét &@tains a
group. (e am no, carboxylate, thio, disulfi 1ﬁnd . T
phosphqﬁ@mmtw?un gt BeicgdnE oW Utare Hres3nt M AT RRY Siop {neously. tn
one apbRAEH) kSt e@spld AGirdt BAGLIL ¥&d islsﬁkheﬂ&e(girﬁltbulﬂwtbﬂﬁ syﬁametrlcal branched
considered to forma pqrtion of the resuﬂﬁ g s (of th
spaceribp BIOYEF RGPS EOmAREEr S Aferr iR SHita R R g s (of the
same eQIEROY B SyhtRest2d Bh hB @pa‘é&(ajﬁsﬁﬁg JeRbR the. anloutof R@ gengy wetpr synthesis of
are added to nucleic acids using standard nethods for
a singlg pugleip acidppiets St enpl oying a variety of
[0ifR 0L eﬁrﬁlaﬁiﬁé&{)d aftbe nEedith onhidt Giréd diff@ e hucl€iomad moRtidsy(referred to
avai |l abl e. mpl.es i ncl ude reagents that contfg {; Thi
below g8 DR B TinBOgH AP MUNFEKD AT (G 0By o ispecen. This
is mos@EorﬁiérﬁéHtlSz ca\Gied BQMQnémalﬁor@dﬁ&ﬁthrsﬁﬁhéiizbﬁ I@bmbodlﬁaﬁeme
t hese conpounds are incorpor at, d I nto elf
asymmpgificabbragghed spaeer 4RARigeLA @HSFB“H fisrezstpdr B” %‘ma Ip{geting groups

that cAA'HR rSlfRE@ tnAEHeRGbntlY NBYYst Hu¥ic d6id M ikGh Rh €56, thks thd dshmmetrical branched
am no, carboxylate, or thio

spaceryify e lsH 9 puclefq el e pucleif acicf i : éﬁlﬁ‘\él‘?'%h% ecﬂ%‘ge‘F‘E}Pval of one of the
for exanple to link nucleic acids noieties and
pl atform nol ecul es. A variety of suitable |inkers are
known. Suitable |linkers include, without |[|imtation,
l'i near oligoners or polyners34éf ethylene glycol. Such
l'inkers include linkers with the fornul a
R1S(CH2CH20O) " CH2CH20O ( CH2) nCO2R2 wherein n = 0-200,
in=1o0r 2, RL = Hor aprotecting group such as
trltyl R2 = Hor alkyl or aryl, e.g., 4- nltrophenyl

o —y

oy



nol ecul e which contains an am no group via an am de

bond. The order of attachnent can vary, i.e., the
wohRi@audeee bond can be forned before or after PO®/USNI0EO25415
bond is formed. O her useful l|inkers include

Sul f o- SMCC (sul f osucci ni m dyl
4-[ N-mal ei m donet hyl ] - cycl ohexane-| - car boxyl at e)
protectﬂkl_%{o%ﬁs GRRMiICRId IT SQepblee8dl Ghd Qe%ﬁé’dz andSbdnf the &Mz Protecting group on the
c nalelnldoca r(yloxyl | fosucci ni m de ester)
spacer P.rewed diadHye ancleiqgsid W ig gypthe s1932‘307 Sul f o- GVBS

[OIQIN' y soﬁﬁleﬁlbmhﬂﬁﬁtb' tayrfuylleﬁélﬂh n&h’étf(@}ibl %ﬂﬁhﬁdﬂzﬁld&&éz&fn}e linking group

22 Pi Ch
e B B SoShra hgios
techmqggsn eI"hél keactﬁ%ﬁfﬁldin? Eﬂﬁb @M{ﬁlﬂi@ chisfderell MHOrR 8 béition M’(Eé’ @suRirg spacer

kyl, cyclic_ a yners of |.ene gly
moiety) ﬁéoma@&ed tp eﬂtﬂlalmapfl}l?}%w agif W%&O@?CSWX FREp SR e ?“’le?y Linking
groups %féva@hé?lrﬁ) lh¥c1i€ hddisNGinB YehddkCmatGddd f&ﬁiu@l’eic%&dtsﬁlthesm employlng a variety
mul tival ent spacers are describe g th efef es
of reaggnts dejerigg irgthe fi %@&HT on cemaneraiallygval ﬁ@éﬁﬁess include reagen s that contain
a prote@tgél Xﬂ?ﬁ@ %'}OQE : caﬁ:@ﬁ?ﬁa‘c@ﬁro@p REi6L 2bup, Gtfiduffese gfdup and 4 piRBSphoramidite group.
I's used as, a nultival ent spacer

Once g GAPRRUIMSFPREPrEF ORIt dorki OF POQatEy phosghomidit group
and aré:&ﬁr%te%féﬁl Hey RN i MORICRE acidsld Wit Gﬁﬁn\b @Ebo‘ytylatej drii6lreactitvicy.

forma r ot'ei naceous Cl C.' t|de C
(0143} |I‘§’éf9pgl;llc ligkannefgarable lsnaiy aéq,]usgﬁl? gé pRIG IHI%L?.HQGIC acids moieties
and pldtSRR HORBulbS ﬁ@éieﬁﬂ%sm&ble@mﬁ&é Eﬂefkﬁovﬁﬁ‘ ﬁltablahﬁmm ifdlude, without
Typi cal |y, protelnaceous

C
11m1tat@nellnegrﬂylg@§gg P1 Bpbaesyeetgthyispe ﬁléﬁ:ﬂ} %&EI g e’rs include ﬁ@ﬁeﬁﬂl@é‘he formula
R’S(CH!@&29§ 21, @I RGLVERNR2wRdAéIn n & 0-200) & =Of &) Rbeﬂmal’proiectmg group

‘nucl eotides in Ien th tern bet we
such agiiﬁjéyl,é{ =H ghajky oy aryh g g6 ophenyL ’?lilﬁj% Fg%{sl aaeeléseﬁlﬂm connecting a
molect1€ B AiANEHHR] rdabtlvelp@ot® siidhf=6 hhl@z[ceyl§1ﬁhlaf&1ﬁdie etc., via a thioether to a second
I mrunonodul atory activity or o& have |sog]n e th
molecylprrhish RRRIIPSAPGHITICFPIANA I 27 b0t Tog ot Aigpcgment can vary, Le., the

o B U005, OSeate ok || Lo Tovi o oh o e
SKi revi .
Sulfo-EHIg Gy BBHE R U 0P e A SR e B ESy By igree Chemical

Co. pr&difdt %@22‘ v SMdY(CROhME M RPafiey10x3] fidbitRepinidices®Pdiete Chemical
nol e

Co. predugt 22%97 @%é:@%}gg V]\g[ynra%lplg}q blulggyl %&%’,}Tﬂﬁ@lﬂiﬁ%@%&ﬁ&@ lyfgce Chemical
Co. pr§d-ﬂc¥ 2BbY (PR éﬁe%gcabé&ﬁpe@& Rdtkiond, &rnadd sﬂﬂﬁdr tcorpbunds dflies general

nucleic acid nolety and a poI
formul et ide T CGONF DG (e BT D INRY UL Dl nionp geol. and
the 1ik€St €r, which can be reacted dlrectly MAth the N4
am no group of cytosine res urther

(OB nbsrlagy ety sisgiod T ealen SoibiedoReg ot mpigiestp multivaent

spacerS are@B&riBSd i tRUefeRh&es fdddupal ety through an am ne,
t hi or. carboxyl group that has been i.ncorpora

[OHﬁ] olln SEitaIR Frebcélepgxt% p%ly[gpp’u% UhAs R pr\%alnyantlg%or antigen ?ragment is used

asa mﬁﬁllvbﬂglﬁ Rbdceeméiedy t@ﬁhi@ﬁ)ﬂﬁm&ﬁw ntuﬂela aSiP BRKies AOE@hIyntlyadnjugated,
descri bed herein. Furt

directly obyléthgléqr%éo rvl ﬁeproteﬁp?ﬂous g& ! g‘g ‘;lgﬂe%té‘i) ucpale) ﬁ%ar}g oy genac% Jumunogen

to whigh RDRBPRRIARuEE ffpohstNs ARiréd) boh eiftidrYe. @} etl&ﬁlhﬁ)j 'Ityplcally, a proteinaceous
hydr oxyl group of a onnucIeotld ) aqg @Eﬂﬁ H:hw 5 and
CIC corppripeptt dtal P owd upRlL RPTRL T RERY PYGie S ot (1) & betvieen 2 an

7, mofe @¥ieh Btlvéeh 4dntt a%hcltediﬁes(}h@ntgm ateﬁeﬂtdlﬁeetwééﬂlz%]i 6,2 and 5 4 and 6, or 4
| mmunonodul at or

and 5 FeBEges o T (S ATt BoTog e log) R do ot have
isolatddGBhulGREIul ARG adtivith. NRIeMbds GFchking apeoteindteshs U-I@wﬂl be apparent to one of

Provi si onal Applications Nos. 60/299,883 and

60/ 375, 253. I munonodul atory activity of these | MCs

and others may be readily id&ntified using standard

assays which indicate various aspects of the i nmune

response, such as cytokine secretion, antibody

production, NK cell activation and T cel

prollferatlon See, e.g., W 97/28259 WO 98/16247,

VAN N A AN o o, ' A NN\ o PN A ™ AN O™ AN



158: 3635-3639; Sato et al. (1996) Science 273: 352-354;

Pi setsky (1996)J. | mrunol. 156:421-423; Shinada et
wal004(01836) Jpn. J. Cancer Res. 77:808-816; CoRdemg2B8/025415

al. (1996) J. Innunol. 156:4570- 4575; Roman et al.

(1997); and Lipford et al. (1997) Eur. J. | munol.

27:2340-2344. These nethods are |ikew se applicable

skill upbPredRWET e PPestrtAISBIOHIEI UA 86 NIy ackd; for\ekdritpl@)fcardibe covalently conjugated to

I munonodul at ory conposition of. the invention, 14 .
a polypppids snaseranieny PHah kv qﬁ%hqwcﬁlﬁ‘ll‘éit‘?ﬁaé"g‘??g‘f’eegégi \9‘&9 (eﬁ‘g%f a nucleic
acid md?&¥ (3 9 Adusbll MEHECNPAY hitnQhityrnalgotitivt inylle Dfuclel acasoiety) and a

active (has inferior isolate innunonnd%lator h can b tod
polypepiide mith pyyitablegeariluraipeieign 2y NP BroxyHeq/ipee iy Pijch ggn be reacte
directlyitfthe NP ai BB b SO tdstheddbidubBILIAS BB GHhbEd@InYle COFIhPSptide 0m be

of the invention containing the sane

( MC. will b

b e s el e 5 38y e s s b
incorpdrit&d ih@HuBlbRAcid MBI TREKHAH Y Ythe Flfpeptide)aibe/cobfuigated to a spacer

_concentration-dependent, and an |.NC that |$ det%ﬁnlnedb lat
moietyt 35 dpsgiilbed hegpin- redlinKIRE SR ASERT IS ST 9”&8? finipgy tgp otarboxyia
one end] iaNEDPHRPHoBMiliRd daf Be SRV lehthEl@Rehed @Y £hydssxlybgreeb of a polynucleotide, and,

I'mrunonodul atory actijvity, at higher conceﬂtrqﬁkgns. tid

subseqpeyt to7ipprajectianethp dunchonekityieah pesad eopaIRAt Hac fiedyTIodf @ peptide.

[01i4§1“{%mﬁ9ﬁib&h£&¥ c@tﬁf}du&’lﬁi dbmprivklg B nlidi@tii€biety including the sequence
pol ynucl eoti de has | ess actiyvit

5-CG BhariOORA HebiSPoRIOLP B B BF-PHELY HhJchipyiginal Applcaions Nos.
60/299%88 i 4V/378, 255 emusdsRolikEoMhetyigGT tHksIMIsesld athers ey aredily
_concentration of |MC Preferably the, jsol ated .
identiFie PR THERIAEFY WHER TUFHES VETou FEYL i ihg IRRBIPE Fope iy pih as ytokine
secretibr) ﬁﬁib@@@%&bﬁ&@%,@fl{ tdnecakibl hidyT &l prdlEeration. slee, e.g., WO 97/28259; WO
081624 RAHO BB B HEL L LTy SRS aagoigy (198D 5 rmmunol

148:4039-?6’/69%341%%% RQ1566520034R 8545151 840-h845; Biiawitn dOV(B07) émmunol.
activity o

f the i mmunonodul atory, co {tion r, .l .
158:3 636 % M0 A HelbS) SEguR 2 1 axe oo By i) £ 0B dgb21-423;
ShimaddBTYNEIRE)}, h.tp CYmRE RésY 71:3(?'8-!?%; @dSWdetM_Qt!aS (BOBRT BmethH§6:4570-
nmeasurin e |
4575 W OB s et LR B9t 298 D These mthods
likewisEEPSIEbIBE 4s8Rsing AARMOHTREh By QENVIQL Y iniryurdmotll&odyMamposition of
~adm ni stered as part of an i nmunonodul atory
the inve®figfosi ti on of the invention (at the sane
[0£480 AR Q&ﬁ%&%nsatair@&nst, e tIM@_Qlt; atheldrlldt BEive I(ra.@ do c;omga ltmntngqmeulatory
i mmunonodul at or. activity val ue muno ulatory. . . .
activitgeE PP b3 AT SIS ST R B B S aE Hihin s i vivo
and/orl R 6,34 60%13@5&@5 $n AERARIDIAEoRmpsivhef Hespente costibing the same
s those described herein. 58& exa

a | | e, the human PB
IMC. As gvali,bgggie;s‘;oeé by thasedp Hleﬁaﬁtyth PRy ggwfethe ﬁ&atﬁ‘g 11'{1rﬁlénoml\o/gulatory
activit? AR Be ERMntABSAYepeidagt, A dn\IMCYth&fis detd@mined fylnuanthe idofated

) ypical ly conpared by assaying them | aral l.el under
immun B KO o bR congrn g iy e, PBa P sty
aahm%%ﬂﬁgkyc@%mﬁmﬁ@ﬁpentration of about 20 g/m.

neral ly, concentratjon is determ ned .b nmeasur.i n
(0K GABIME b cherasigtzefi s BEne, Q1R TRAVEGHYBFIOPOR BpiE Wi the tes
polyni$IBEE Hed lebsactiQit@thBd an ffihSonedui@by Ze@pdsitn ofith® iventih containing the
total nucleic acid in the test ﬁg@@be ﬁh% I atlwghy,
same JMnwhen sdminigiRred At i tascoRseATaiion  Bigter 3 T Rere
immuABdARE KRBy d}ﬂ’chelt t:aﬁ I[elhtiis nd MoRAEMBbUt50% afdrartivity of the
ey o i Rt RS L sttty no mor
i mmunonodul atory activity" when the anount of IFN- vy
secreted by PBMCs contacted with the I MCis not
significantly greater (e.g., |ess than about 2-fold
greater) in the majority of d6nors than in the absence
of the test conpound or, (in sone enbodinents) in the

presence of an inactive control conmpound (e.qg.,
5' - TGACTGTGAACCTTAGAGATGA-3') (SEQ I D



NO 26). Stabilizing Agents [0149] Stabilizing agents
useful in the instant conpositions and nethods include
wohomiwhech are suspendable in water and redBCEUSk®3/025415
surface tension of water, although stabilizing agents
whi ch are water soluble and/or conpletely mscible in
wat er are preferred. A nunber of classes of
than ab%tQB%l detlenBtiAGIR IR idfnBnomiifattry édinpobiion; @GSt babaliment, even
hods of the invention, including proteins
less. (preferably hydrophilic proteins), nonionic

[OIQQt ehoeMisted ﬁﬁﬁlﬂlﬁiﬁ{)d&a’t&y raftGt 268 5 TV i§ detertdded \bly Myehsuring the

al’cohol and v rroli done cati qnj .
g Bhg et Do T e S g S v
immun&thSHBHGR aétﬁ’lt? 8f tha INCRIRRSH IR Hs part Sﬁiﬂlﬁi‘r@hﬁlﬁ@iu%ory composition of

(particularly bovine serum protei

ns), fatt
the invepiign 6t e GATe OB BRI 81 W‘@é@c?{?&eﬂpﬁf%ﬁ% ipgiromodulatory

actlvmfjs%tdeg” ﬂﬂn%o&%dﬁ&t@@'abﬁﬁﬁy%@n RORMBined Ol fandnyl aptptvetiich indicate
be used as a Stab

i zi ng agen n ac rdanc
varioug fpecis) BN ARBARC FFPOsAEIch éﬁ%ﬁﬁ.dﬁ%ﬁ@ ey 15 St %‘“man PBMC
assay (BGRBLA Hefei?mBY B @s'e@ Wﬁé&lﬁhlﬂg&hﬂﬁﬁnah WBM(CIMay@&e aétlva:p of gen

(see discussion low); in theSﬁ |ﬂ¥ i ments, d g h
Compowﬂéﬁséwléﬂﬂlﬁcﬁ‘a?ar%@’ qﬁﬁaafr@.t%@ PRl PBBE TGt Fndgiap® 2. using the

same C?E? Ql's@cﬁ’l??ts f] Aentrhtin®F 6t L@ L/ eBEneRilly [ JdBc@MIAT deterlined by

e conmposition is intended for use in

measuimgabpsbanth @26 imi asd ugingthe pqnaersion 85 Qe/ 0 0gig/ml, sibés nggmalizes the
amoun %%ot%ltn%(@felc a«z,qulg’ch‘él ga%ﬁ{am?ﬁe %ltgllﬁmlyp E&Ic@dtﬂ)lon 0$Q’5el1’g'ﬁ‘t can be measured

protein useful as a
by othe traektiolls lriomg 1ageratt |'1h> asemw fendoar Yasiatien, typisalbt thepssay is carried out in

multlp%% g%xgg\ﬁg élg% f@pﬁe{vg ei@ol?‘lz m&ggl%élggté%%%twny” when the amount of IFN-

I's utilizing as the Stabili zing
secre&@%atPBM(Is cohtactéd Wﬁisﬁie TME izt sg@ﬁcw@e grentst (elge lesy fhan phput 2-fold
greatersl H{%E%Ialg]arlﬁre@ Elgéoz rtllai %n neoéb%eﬁlge 1 UK t%?t c%&xﬂ& gr Wntsg}né Q@oodlments) in
the preS@oP 6fxintihaetige cntolrpmpaohd (og FHEGACHGEGAAERTEAGAGATGA-3") (SEQ ID
Nc)m$|sclosed bel ow. [0151] Nonionic detergents useful in
'he conpositions and nmethods of the invention include
glucanldes such as decyl di net hyl phosphi ne oxi de
agﬁéi q di met hyl dodecyl phosphi ne oxi de (APO 12),
met hyl gl ucam de ( MEGA- 8),
[0149]1 aﬂmiylliz-ni‘g- agetthydefl uﬁbmndtent(cmmtg)}ls anfgnethods include those which are
suspengglhea Qlo\%ae?r N dRY Ithegéu rﬂargf%n %W% gtlg)ou Ipé.{!iﬁﬂ‘i)z?fﬁ(%ecfg@ﬂﬁ ®hieh are water

ergents inc |ng po

oxyet hyl ene(1
solubleladér pomplstelyrmifdide apmter@g_e(mgferrg% | Ayenighet pRdlasers @ﬂ;tablhzmg agents are

] er ic
useful ériaiﬁer:e ¥$Tf%%§@e o P%/ ng(%}lgt y%ﬁ@&t@ﬂi@?egf hlﬁ%‘ ﬁ&drophll
proteifsBRbuipmiy d@8eents, pglb@glxg/mrfqgtmém@(gg)pob@myh al@bp}@p Pgwlgxl ,p)zrrohdone)

catlomc%%fe%&é%/aﬁf&?égtndg%%ﬁ? %%c?@a}tf%:l%ee}lﬁl%%l m Q&Btrﬁ&ﬁ@od@@h’cs serum proteins

(particplatly bovyiest depinepreteiny), QIHEGPIW, a@i/«prepm( gq:q;rge(qtg mayzl)e excluded from the
Ng(10) stearyl ether (BRI J(r) 76)
deﬁnn?o%]&f%’t)%?% Eé%’% e(20) stearyl ether (BRI J(r)
[Opiﬂ] ybngym‘bﬂqyll eqyde 180 as gistabiliging eganbin ae@magﬁeﬂylt g)nven‘uon In some

embod} mfﬁ{so e s%aﬁ}ilzﬁl:%ea%%% s cﬁ‘?&glln%th%ﬁ is 4 Blte]lciéa as%%)antlgen (see discussion

oxye er
belowpaxi t}nese)eatbhgahemtg,(lmpreﬁqr@y fthat:thpy emte(uBqu dp(l]v ﬁggl} the same species as the

intend| %h@ﬁfq %X‘%J’c%b%é%ﬁ% &%&éﬁ)ﬂip@&ﬁﬂ % ShtdnGEIRPNe ugmmans then it is

prefe@dctlmtshle poitsif vet pé e sigbiliziog @eh‘féle)aglu(lmh pegfein). Serum albumin is an
Yl r (ifmen#s; an antigen

exemn g B oK S p i O R BN 1 bt ’

(TRITON(r) X-114), polyethyl ene glycol sorbitan

nmonol aurate (TWEEN(r) 20), pdVyoxyethyl enesorbitan

monopal mtate (TWEEN(r) 40), polyethylene glyco

sorbitan nonostearate (TWEEN(r) 60),

pol yoxyet hyl enesorbitan tristearate (TWEEN(r) 65),




pol yet hyl ene gl ycol sorbitan nonool eate (TWEEN(r) 80),

pol yoxyet hyl ene(20) sorbitan trioleate (TWEEN(r) 85),
woabawasee 188, and pol yet hyl enegl ycol - p-i soocPgirpisengh25415

et her (Noni det NP40), al kyl naltoside detergents

i ncl udi ng cycl ohexyl - n-et hyl - (3-D- nal t osi de,

cycl ohexyl - n- hexyl - (3-D-nal t osi de, and

is utlhzfﬁ% Gk @b slié%ﬁlnlélg% ?ﬁthiﬂ which dasdehé ﬁrﬁﬁbldﬂhed ﬁotdﬁ,(lzﬁhﬁ(ily bemnal io peferably not,

| udi th
sccies g Wik DA BT (OB AR RDe %@eﬁwﬁf@ndgﬁamds ofte

inventicl éfél/éhscgése@geﬂw agos ' deﬁ suc :" as n-decyl -
[01%'1]&5@81?% ngg%bﬁa@gﬁ§§%é@pé§on?a% metggc%/s o?ale 1nvent10n include

glucamf?le@ﬁl@ly hs d @'nﬁﬂﬂfb‘ﬁ@ébﬁﬁ@ GﬁHQQXPO 10) and dimethyldodecylphosphine oxide
ucopyr anosi de

(APO- lﬂ) @@@Wy_l-g\lgmggblg]l%% @%A&é no%‘a[nRyer-methylglucamlde (MEGA-9) and
decanoi/lml BRE QQ&&B@&C{MIO ﬁdlj&lyé’cﬂylene ether detergents including

ranosi

polyoxyp&py[lqggg} phcspggqya Ka%q%gé I%ﬁ 80)npolyoxyethﬁene&) lauryl ether (BRII® 30),

polyox?e@lﬁi’éneﬁ@ Ia&y[r&hérQEMBROE@ 199 g@ﬁﬁxyethylene(%) lauryl ether (BRII® 35),
( t opyr anosi

polyoxwﬂwé@y@) eeylethem%%ﬁ%%swo&@xymameem fety! efher{ GRSy |

polyox?éi‘l%rléﬁ%?O) & %mﬁi@s@@&mﬁmab a@trgrwler (BRU® 72),

riol n- oct ano

polyoxypt]@éqngﬂ@%,qteagﬂ @‘fh@g@ {%VQXW ethy?enee/ZO?stear}gl ethger ® 78),
polyox%i’ﬁshéﬁ%w} slgeégﬁ gﬁnérgggdg@?gy, ggbg{a@@ﬁlynhagj@eﬂ gtsgbry(nmm 92),
polyoqushsflw(elpmlﬁbé@hieh@lﬁ@ 39; rsrogyeth g@n@)é &“’%‘B&HJ%S)

1s0tr1dé3yf;55‘l?€%9¥rlené§y@reﬂﬁb§ @il 8(Brmi[ﬂi{(DNFt® F-&B) PLATRQNEGERH 37,
i NC Iene et her

dodecyl s oI BEOH p TR DB OB PR e L LT P A G SERITON® X-
100), p@%xﬁ%&ﬁﬂ?ﬁ&&m@ﬁﬁ CtherSTROTGN® X-1149, |p6@bﬂhyle{1@§l§®] sorbitan
oni ¢ detergent's useful in the c 'ﬁW%E§®gﬁg Ivethylens
monolayest GANEIGN © e pPHTS ALY PP HE O oGaBR g Rglyethy
glycol &%ﬁﬁ n&dﬁeit@a%e (ISVERRQ@ 0% )S@lb&lybﬁhyl@ﬁds&rbaﬂdrlﬁadrhts (TWEEN® 65),
hereof, cholic acid and salts th

polyeﬂzmﬂgmmgl@ﬂm@s%fs ST YBENES0), d’e‘@aﬂé’% F“f‘%ﬁ%ﬁ’é‘?‘?ﬂm&l’?&te

(TWEI§I@®t8§) bhiskmak 135K yleﬁegﬂﬁdoﬂp%dctﬂ@l'ld@l dtlfee @i det NP40), alkyl
gl ycodeoxychol i ¢ aC| and ?3Its f & hexl altoside,
maltosidg dFiexgPRIATEERE &Y S Id Ly Hpbpsien g hesdr-henPR &

and cyé!@?ex?lailz Jnsthly DEDeRhitdside Gl dkdindgls@eke Thadpgtandsidedintinding methyl 6-O-(N-

taurochenodeox chol | d salts. thereof
heptquaghﬁn@zg%fﬁ-glum@ngﬂép @é\né a]?(y 1 glucopyranosides such as r-decyl--

D- glu&ﬁ&%ﬁ&)gﬁ@we%@hﬁlﬂ glu&giyﬂmm ﬁﬂbde‘e‘yltﬂlbrf:@@fopyranomde

t aur odeox oli1c aci and salts &hereo

-nonytl-ﬁcp-@}ulc@ny&lﬁgﬂq,g ogyvi-grD-glHeprytapeside, Wewyl-ﬁg% (§lucopyranos1de alkyl
thloghfc@]tw %El@&qﬁﬁ%ﬂmhép@ﬂ-@%%lmoﬁﬁbﬁc&ld& fhﬁfyﬁmﬁltopﬁ/&ilﬁéides including n-
|

oni ¢ detergents include cet rldlpb#ﬂ1 é Sicit
decyl-B-Remalipyrapesideiapd rmegt b DamalPYraaARies A ey Bippiode, Tigitonin,
n- dodécﬁ‘ﬁ)ly}%b%ge Gelb¥d 1B IRh M0 RBTR PattM, H)B-B16] dﬁoc{tzﬁl;ﬁEB-D glucosylamme
decyl tri met hyl anmoni a and salts t her eof

(N OGﬂb @e@ylp@yl |S%QS§WOM?F§ mﬁb@?%eﬁliny&eéle o) yR@SWogm?]ﬁa% copcgymers) such

as poldxAneAZs8lahd ?@Dxaﬁié@ﬂ@f RRY NiifbiEt6lRE HoivaBE SB- mpslB 12 and SB-14and
tetradecyl

rinmtheyl anmmpnia and salts. there d|n
n-undecpk-f-Boreelipside | Prefeatd sirkligie aanby BT 40 Yf’é‘ﬁwf JS
partlcﬁﬁgﬁgﬁ)iy%ﬁyfeﬁé VS s@BitahtrRddbbgatd %d%@%kﬁeﬂ@ﬂ@ne@ﬂﬁs‘oﬂﬁt&bh&leate

hat are considered oi.l /wat
[0152] ehmjenie deterggnty yogfubin thsAMPPFons ang'@f“g‘i"%é’i the’ mvﬁgté"n include caprylic
acid ark Wohkdoft BRn@lebxycAOIR a@fdQnd SRR eHefdof, ¥hdlidatid @h@altz therebly
ydrophoblclllpophlllc bal ance (HLB) val ue of about

8 to about 18. Preferably, detergents incorporated

into the particul ate conposi38 ons have HLB val ues of

about 10 to about 16, nore preferably about 11 to

about 15 (e.g., polyethylene glycol sorbitan

nonool eate, HLB = 15.4; pol yoxyet hyl ene(10)

|sooctylphenyl ether HLB = 13 5; ponoxyetherne(ZO)

o o, a2 . ~NAr-r—1




the stablizing agent conponent and a fatty acid as an

addi tional conponent of the conposition, the fatty
weacehw/onsd2ki zed as the stablizing agent will bePCT/US2003/025415

different than the fatty acid used as the "additional

conmponent. Fatty acids useful in the conpositions of

the invention may range in size fromfour to 30

decanesA RS ROR i P4 ¥Blts tREbA] "H%M)g}éﬁolié%ﬂtaﬁd adlte thefef, glycodebe@hdl acid and salts
aci d), nonounsaturate

thereof, Jayirgylsaccasing @desaltS(tger@of n-éqqq@fl éllllgateaa@;ﬂ aa?ts tlée?r%qﬁ gﬁcdﬁdmg sodium and
lithium 93437 %ﬁﬁﬁ%@éeﬁ%h@ﬁgammléﬁl&&ﬁéﬂééﬂ tedodhatit cidaiddsltsatiezeof,

enéral l'y preferred. [0156 SONne di.nmen
taurode aliq qc déapltsttlﬁféeoif ﬁ%qﬂe]pﬁq Qlfciaeid; aﬂgo tﬁg}egf)}e %a’élroﬁ gl'[o%/ohc acid
and salt@ﬁiegeop §1Yd ﬁgrou@od'é@%)kéﬁﬁlccabﬂlaﬁd tgwalehonf at | east about
or. 20 carbon ato

[0153] aﬁatm@lﬂetewnts 112:gade %ylpg_rghnuyg apg sa t@thggpggﬁﬁgg%%ﬁ]@?asmonia and salts

thereof %ﬁﬁfn@'c@tgitﬂfmethﬁalﬁﬁmﬁuﬁ mqﬂéT@'ItASB)t dvdedyhiimythgiemmhSnia and salts thereof
[1Zed” 1 n the invention have carbo

chai
mcludnag deéwgtmmﬁthylﬂtn@omaﬁ@@%fle &%ﬂﬁmrﬂm%“ %ldazé’ﬂt" gr"i‘ﬁf %daz"lmes

and tetradbe l@rfmtillallén?mo@@a&%ﬁl@&r@dﬁﬁ&ldu{gqaﬁﬁécyﬁﬂhﬂbéylatﬂmdﬁlum bromide.
use¥ I'n the conpositions of the inven

IOﬂI
[01p44t Dgﬁegep,té selected forage gsostabhélp% BESL 3 H{efgr f) {l}gtr%ei %oh51dered
o1l/wat<§-cehﬂls1%ﬁ§ QSaRaitE @Fiveker éiﬂﬁﬁfyﬂﬁ@é&fg@ht@ aﬁtkhdwﬁincmésat] andare

d,..h
I T MR M T

Prefera@lér GhtergdnRAh @RI Fat@Find ’thd'ﬁéftio‘étate%omﬁﬁshﬁbns h&/eat acaihes of about 10 to
acid nonanol C aC|d, oct anol c

st GahevepISETany obovp G G e PRBPUY enSBIiS! YO et HLD =

15.4; ﬁ%ﬁ%@&g{l BY36bb R 1phey8 8thbC HRBI=C 3. fI PbIka6eHaRA(20)a6rbilan trioleate
i cosanoi ¢ aci d, tridecanoic aC|d and undecanoi c
HLB—dé)d Preferred fatty acids for use in the
conpositions of the invention include oleic acid
pal mtoleic acid, and linoleic acid. Antigens [0158]
| Petydeidsi n enbodi ments of the invention, an antigen is
[0358F f Rfas efﬁdaouiﬁteﬁtstth@com;ima&rm dielnatemiqn ma:yrqhsosmdiude NPT more

fatty a@%ﬁ{t ?I{g??%f I—pg%lggﬁg :qélﬁg?ﬁ%t ?%Evse eglrf:?é e{lts emgfo?m% a fatty acid as
the stabl{¥5i2faB&1t dbihFtehe@And B Fattg) @EId BB adﬁimnap oﬁmp@enﬂmé theapmpag@ion, the fatty

s e g G TF s 6 et B s e omet
compoRétt! FéyladidSudeQiROGE Edn@j@sﬂtlSnsSd;ﬂ' ﬁmﬁm\daﬁﬁbn Iﬁayyrametlm gienfrorayour ta 30
be i ncorporated int o-adm.ni stere

carbon; R F0RY DS ATRE SR PSS 6% n‘f’ﬁf&‘ o
polyunls:ﬁulﬁfélﬁ‘e £MbRwidRnt) Sithduih nRnbingsttrated aﬁmpcﬁjfdneatlg‘and fatty a01ds are
es of reconbinant allergens are provided in
gmwm#&ergﬂf Preparati on of many allergens is well-known
[0198)] t1R€ordé émbddﬂﬁén@thﬁ gom;hnsitloﬁmdf the inventioh widl incorporate a fatty acid having

a carb%r q%)ra)gzl%tg,% at ]gfst out Lf %gg% (gl’fs I8I & rzgﬁrb@i{] gtloxgg Ehdl;tesgm about 30,
25, 20: 2@6 15’1&21% chrb3H htom@r ﬁS@rcﬁﬂlélﬁ mgmmemibomnmm@ Teerfityrdciilis utlized in the

al . (1997) Eur. .J Bi.o 49: 886-.894
inventjonmay gp‘feé:'aﬁ)gﬂ §B%W1B)I Clglhgranh Bé]Pe rﬁ,lllge Q 8?1 r%l)[ é fonﬁir flo Qfg §o 20, 0r 15 to
2ocmﬂbné@ﬂk Med. 167:175-182; Chua et al. (1990) Int

124-129
g S SRS o PR STt
arachl&?uo%% 5%31)0&0 W, Tdecobédoﬁ'fhcﬂogdggﬁhaﬁhow hcid Bresatdnaitk hengicosanoic
a

acid, ppdacgnietds Jenipicaidh tekgpope st Jansi R R Fie 486 gl e, myristi
acid, HofAA4RAbRAViIdIDnbRfe £29 hotarditcheidpdleicerid, mivbitig esid, pentadecanoic acid,
other tree pollen (El sayed et al. (1991) Scand. J.
Cin. Lab. Invest. Suppl. 204:17- 31). As indicated,
allergens fromtrees are knod#, including allergens
frombirch, juniper and Japanese cedar. Preparation
of protein antigens fromgrass pollen for in vivo
adm ni stration has been reported.




[0160] In some enbodi nents, the allergen is a food

all ergen, including, but not limted to, peanut
wabkbarogen2 for exanple Ara h I (Stanley et al.PCTA88)03/025415

Adv. Exp. Med. Biol. 409:213-216); wal nut allergen,

for exanple, Jug r | (Tueber et al. (1998) J. Alergy
Adin. Immunol. 101:807-814); brazil nut allergen, for

stearic %@Wa@osa@1@ém HcbRasit asig|tdcaioicacid, érﬁ%&écadm@hdue Pgaﬁerred fatty
|n | mmunol ., 102; 1021- 1027 shrj

acids fqx klgpnyp |tl@ cop@ﬁsmépnp O%%g‘lg@]t]@fl uglude Pli’ﬁgg‘ji dgﬁl 2d tinoleic acid.
Al lergy Immunol. 113:240-242); egg aIIergen for
exanple, ovonucoi d (Crooke et al. (1997) J |Imunol.
6-2032); mlk allergen, for exanple, bovine

0168 kAGk9ieloaBblimE:SebOhe Alentibl A2 Atigeh st tedfintosh
[ Zgl 1055- 1563) mflsh aTle?mbﬂ’ )ug’éh nco@qme Qy

1mmuangiaQ}%ﬁ’ccmfI ﬁ?rﬁgostt\gg Qr ﬁsmlé]tstergg m (!((’ﬂ%’@ 10115\81[? 281 1mjnuni)modulat?ry
compoﬁ@on6 ]I%Dﬁaﬁlmuﬁ&hdxﬂl[%ry torapositiodSiA@ypatatinglan anrtlgan ogy inc@porate the

antigeny 1ﬁt@ tlg Hag}cglgﬁs qﬁgngasnllogﬂgil? o Pee%lﬁsghred oL Sﬁgeﬁa&;ﬁ hg%{ﬁlt%n in which the

particulatedBom@6kifich is SiRenbed! Ar&ﬁﬁﬁ@n&ﬁay&ie incoip@R8d nEu or codadministered with an
Bi ochem 255:213- %&% Table shows an exenpl ary
immunpygqulgery SpMBOSYIOROT If HVeRHRR he used. 40 WO 2004/ 014322
[0139]T 1 seA3dHadiadtdds, thd altigen it airelt-ogeni E&;mlplékl df escgmhbipant allergens are
Gou AI | er gen, Ref er en%lgelr ANl MA

providegp; ﬁ?}p Lob %rfatlocnro(g H‘&Pr}f/ 8605 18 CINI’?B . ?wxé % gg@d\ljng, but not limited to,
prepara&ioh ef ﬁgwgdl praueﬂ ANBtEem MntigdRd@(Asnbl a 19 BR #Hied e%](msau dgBielt Chem.

266: 12?%%§ras)g\ﬁltler§61|ﬂv?p 3 ('F%P&r%‘ B9 Cﬁ@?ﬂ)t%ué W Efocﬁej;?gﬁ 886:804), major
dust mfed A1erdeAFDBAI and DEFEI (CHBa &24. (D8BRE Eﬁfhdd@h 47 HésléZAZlua et al. (1990)
Int. Arf;p:%errgméplgwgl%Lf:hg?’w%lo ng"‘%{?ﬁag R 1 RSy (1993) Mol
Immurol. 98:5392268) 3bhitelbirtiepoleh Bai v1 (Kileltenedex pr ol 41989gﬁMBm93 1935-1938),
27: 915- 20 al da S a et

Japencat SeGR QeI EIT nhdE 1 96 £ G0 Bl B0y 20 s
protenBQﬁ%ﬁs katedr trad ponam emkage@y ad0l(1991) Souh 01 Clird 9@6 Invest. Suppl 204:17-
31). Asindicated, a]ﬂ%%er?sl fa ong trees (A% k%%w 1ncrf1?1d1ng allergens from birch, juniper and Japanese
cedar. Preparation of protein antigens from grass pollen for ir vivo administration has been reported.

[0160] In some embodiments, the allergen is a food allergen, including, but not limited to, peanut
allergen, for example Ara h I (Stanley et al. (1996) Adv. Exp. Med. Biol. 409:213-216); walnut allergen,
for example, Jug r I (Tueber et al. (1998) J. Allergy Clin. Immunol. 101:807-814); brazil nut allergen, for
example, albumin (Pastorello et al. (1998) J. Allergy Clin. Immunol. 102:1021-1027; shrimp allergen, for
example, Pen a I (Reese et al. (1997) Int. Arch. Allergy Immunol. 113:240-242); egg allergen, for
example, ovomucoid (Crooke et al. (1997) J. Immunol. 159:2026-2032); milk allergen, for example,
bovine B-lactoglobin (Selot al. (1999) Clin. Exp. Allergy 29:1055-1063); fish allergen, for example,
parvalbumins (Van Do et al. (1999) Scand. J. Immunol. 50:619-625; Galland et al. (1998) J.
Chromatogr. B. Biomed. Sci. Appl. 706:63-71). In some embodiments, the allergen is a latex allergen,
including but not limited to, Hev b 7 (Sowka et al. (1998) Eur. J. Biochem. 255:213-219). Table 1 shows

an exemplary list of allergens that may be used.
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1998, QB’ahmn'dﬁSdmﬂerferG@ﬁs interferon al pha 2c Det mar
et al. mmhahpas%r mat ifs, 1989, 20:149-50 MOLLUSCS
t oponyjowenren)eung et all. J Allergy Cin | munol, 1996,
B4 61 PLANT ALLERGEN S: Barley Hor v 9 Astwood
MA. nA]%i Adv Exp Med-Bigl-—1996—409- ')Xo Z7—A2 D
Cat 2004/ OIB822 PCT/ US2003/S005 4108 T AleretClis mxremolaﬂ$9ér%;5elr221 -8
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4 23 9[ 197 Pauli et al|.9922ABRergy Clin | munol, 1996,
97:1100-9 rBet v 1 BetHexdhgcmvapm\%eéraVeWéﬂ @16-820 i n
Cow =XP A Ssgé’z diipa 25 %ﬁereggi %hl:ﬂggbm?’ﬁmﬁ%m 196 Mb6l721-
et al. tecn’nol ody; 1996, 2:103-
Rautiainen et al. Biochem Bioph. Res Comm., 1998,
247:746-50
B-lactoglobulin (BLG,
major cow milk Chatel et al. Mol Immunol, 1996, 33:1113-8
allergen) Lehrer et al. Crit Rev Food Sci Nutr, 1996, 36:553-
64
Dog Can fland Can 2, Konieczny et al. Immunology, 1997, 92:577-86
salivary lipocalins Spitzauer et al. J Allergy Clin Immunol, 1994,
93:614-27
Vrtala et al. J Immunol, 1998, 160:6137-44
Horse Equ cl (major Gregoire et al. J Biol Chem, 1996, 271:32951-9
allergen, a lipocalin)
Mouse mouse urinary protein | Konieczny et al. Immunology, 1997, 92:577-86
(MUP)
OTHER
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N
ALLERGEN
S
Insulin Ganz et al. J Allergy Clin Immunol , 1990, 86:45-51
Grammer et al. J Lab Clin Med, 1987,109:141-6
Gonzalo et al. Allergy, 1998, 53:106-7
Interferons interferon alpha 2c Detmar et al. Contact Dermatis, 1989, 20:149-50
MOLLUSCS | topomyosin Leung et al. J Allergy Clin Immunol, 1996, 98:954-
61
PLANT
ALLERGEN
S:
Barley Horv9 Astwood et al. Adv Exp Med Biol, 1996, 409:269-77
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et al.
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Bi ot echni ques,
din | munol,

1996, 21:918-25
1997, 100: 3 56-

| mmunopat hol , 1997, 25:135-44 Cherry Pru a | (major
Scheurer et al. Ml |munol, 1997, 34:619-29
all ergen) Corn Zm3 (poI | en) Hei'ss et al. FEBS Left,
. 19906, !19? |
Birch | nTrund lpol} érg' Pfg& 12 %zaelt al E)Ehéxoﬁ ﬁl?)pl‘e‘ e?bgﬁﬁm 1%?7
p Bufe et al. AmJ Res it Care l\/bd 1998 5
(tinotlhy grass 157: 126 .
| mmungl ~ Jun 15, 1998, ‘eeé?‘;% MH‘B%’%] o 1%558348“030_9
J Al | anrBst vd Bet vi2amun. E’éf‘ 15 Vel vet
grass |$plofibmm et al . E C ?e nﬂg}zz .
pol | en Bl uegrass all ef HJhn%fﬁgﬁgej?g{qmrﬂ'% CP&# @6@ 103
1993, [151:791-9 Cyn d 6.! h
Al ergy | munol, 1997, B C&%SEEU %}( %ﬂx}ﬁm@ﬁ 31 gﬁ?lé\w
profillin) Asturias et ergy, 4
27:-1307-13 Fuchs et :
Brazil 10: 356zlobilin Japanese | Bartelo@e ewmlmmmmwam et
al . Bilochem Bi ophys. | Re%7,25030wHn. Cedar ashei)
2000, 22 1285807 KIrng Ilmm | aghy,
Cherrygg. g25- %ﬁ@fg@% 1, Cryj %Eﬁ ﬁ@? yp ol\r/lroelrl a J&aponiz‘c 9%
Junj per 30 2 (pollen) Tinghino et-—al.—J Alergy
Corn C i n ||@mid@balledP98, 1( He?s?éta'l FRBIestt, 1996, 181215B30Wka et
al. Eur J Biochem 1998¢ch258 aR 1i8-A9ci-Aldrgy bamuyriol, 1997,
,_A_I lergy din |nmunol, |199722-400: 3 56- 64 Mercurialis
IVET a I i-n Val
Grass | nrrunol Ph(IE f %hl % e?gal A .ﬁi{espf}(ﬂtbgﬂ’e%edq%@
3 (timothy' grass 7: -76
pollen) Vrtala et al. T Immunol Jun 15, 1998, 160:6137-44
Niederberger et al. J Allergy Clin Immun., 1998,
101:258-64
Hol 1 5 velvet grass Schramm et al. Eur J Biochem, 1998, 252:200-6
pollen
Bluegrass allergen Zhang et al. J Tmmunol, 1993, 151:791-9
Cyn d 7 Bermuda Smith et al. Int Arch Allergy Immunol, 1997,
grass 114:265-71
Cyn d 12 (a profilin) Asturias et al. Clin Exp Allergy, 1997, 27:1307-13
Fuchs et al. J Allergy Clin Immunol, 1997, 100:356-
64
Japanese Jun a 2 (Juniperus Yokoyama et al. Biochem. Biophys. Res. Commun.,
Cedar ashei) 2000, 275:195-202
Kingetsu et al. Immunology, 2000, 99:625-629
Cryjl,Cryj2
(Cryptomeria
japonica)
Juniper Jun o 2 (pollen) Tinghino et al. J Allergy Clin Immunol, 1998,
101:772-7
Latex Hevb7 Sowka et al. Eur J Biochem, 1998, 255:213-9
Fuchs et al. J Allergy Clin Immunol, 1997, 100:3 56-
64
Mercurialis Mer a I (profilin) Vallverdu et al. J Allergy Clin Immunol, 1998, 101:3
63-70
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43 WD 2004/ 014322 PCT/ US2003/ 025415 Mustard Sin a |
(seed) CGonzalez de |a Pena et al. Biochem Bi oph. Res

wO Yaddloowse2 Conm , 1993, 190: 648-53 Q| seed r apePBraiSeooB/025415
pollen allergen Smith et al. Int Arch Allergy I|nmunol,
1997, 114:265-71 Peanut Ara h | Stanley et al. Adv
Exp Med Biol, 1996, 409:213-6 Burks et al. J din

nvest, 6: 17151 I Hhe AR
1(\;[{1;;2% | erd S“F% 1995, %ﬁﬁﬁ@é@a Ige&?paggg%r z}llte 1éns(:;bsl,l %%Sa

9 Pa rrnnr‘hl a!_ Ed Prrgrol 199626697703
Oilseeddepavoq Bret I mll_en AldbrgeBx p SMgtb el olnt Anyg gdlergy @gngg, 1',9?7
Ragwead Anb a | Sun ef 1&:2658[lot echnol ogy Aug, 1995,

Peanut15: [ /9 i rschwehr et 3l ﬂaﬂ&\ﬁé QBfal h 698 A).213-6
1595, | 481195206 cad $ivnd eaza} 11 3,966 96171321

| mmungl, 1997, 100: 110 n t
al . EUr J Bi ochem 19‘)?07 4%95]9%1 chFAIer nut 95&:}919??

Teuber! et al 1 Alleray 1998 10480714
1)

Poa pratheiat |dtda@Pgen Fuchs E=1Pa1a<l>nchuetﬂl Eeﬂglynnmnph 1?%1%@97 703
1997, |100: 356- 64 Dongvatwaet eadl. Ads Jowt MehBiok 88965409:269-77

L T e
- f3, Ap f 4, rAsp f 6

1998, [28: 1155-60 Baner | _
imundi, 1997, 99: 821 ?a?e& l"’}Auefgﬁ/&ﬂK EMA@I 1997 00:110

lmmingl. 1998 115: 99- 1A Cr
Rye Biol, (19961 409:111-6 M!an@;ammgéalsl@npéﬂ?mhem, 198%.e419:886-94
Lergy ain Ty di
Walnu I\/NSO:ILY 3&/er et al. I ?11[%%4 'i“l(lee? “ mnﬂﬁ]m Jnuo 1§%§33(%1a§(ﬁ

113: ?1’2 5 Blom.a allprman (‘

: ar.abal_L-o—et—aJ—.—-AdA,L—Bep—Mbd—
WheatBi ol , |10Bfgen409: 81- 3 enlisod bl 1 Allergy &lih &nigenel, 998hH 184:356-
al. dfin Exp Allergy, |¥997, 27:682-90
Donovan et al. Electrophoresis, 1993, 14:917-22

FUNGI:

Aspergillus Aspf1,Aspf2, Asp | Crameri ef al. Mycoses, 1998, 41 Suppl 1:56-60

3, Aspf4,rAspf6 Hemmann et al. Eur J Immunol, 1998, 28:1155-60
Banerjee et al. J Allergy Clin Immunol, 1997,
99:821-7

Crameri Int Arch Allergy Immunol, 1998, 115:99-
114

Crameri et al. Adv Exp Med Biol, 1996, 409:111-6
Manganese superoxide | Moser et al. J Allergy Clin Immunol, 1994, 93: 1-11

dismutase (MNSOD)
Mayer et al. Int Arch Allergy Immunol, 1997,
113:213-5
Blomia allergen Caraballo et al. Adv Exp Med Biol, 1996, 409:81-3
Penicillinium | allergen Shen et al. Clin Exp Allergy, 1997, 27:682-90
Psilocybe Psic2 Horner et al. Int Arch Allergy Immunol, 1995,
107:298-300

[0161] In some embodiments, the antigen is from an infectious agent, including protozoan, bacterial,
fungal (including unicellular and multicellular), and viral infectious agents. Examples of suitable viral
antigens are described herein and are known in the art. Bacteria include Hemophilus influenza,

Mycobacterium tuberculosis and Bordetella pertussis. Protozoan infectious agents include malarial
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Psil ocybe Psi ¢ 2 Homer et al. Int Arch Allergy
| mmunol , 1995, 107:298-300 [0161] In sone
wenhadisenat s, the antigen is froman infecti ouBCaWSM03/025415
i ncl udi ng protozoan, bacterial, fungal (including
unicel lular and nulticellular), and viral infectious
agents. Exanples of suitable viral antigens are
plasmoQi%SEJzih%gzaQE&?és Wrﬁfﬂos@% sh&@wand SeatshBomd dpeciBaFugdifitlude Candida
[ ude Henophilus influenza, Mycobacterium
awwmﬁubercuI03|s and Bordetella pertussis. Protozoan
[016%]}?1? LnRUSHRERREE, thgligsleis ARlrafah@den 44 i¥PoRPOIAE 2ekiydids include, but
/US2003/ 025415 pl asnodi a, . Lej shnani.a sp ?
are notfinyifsd o SBYarcipiescsresas ARY 2ag polinsdBARdBpdut R ‘mﬁﬁ‘i‘& membrane
anchorh‘%cfmg ?ro@qﬁ‘ ofdRapsil (@A@ Prbtein 5&11@3]]50(:]21951&9{'@ p@cﬁ@iﬁ’},’i HIRe péi$merase,
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mﬂuen&ﬁ tnrtg@mt,r ¥ () nigfein a%mﬂu@%“ﬁ@tn“?lle‘?ﬁa?%& épmﬁ“‘d epatitis B surface
antlgerp(l-ﬁgsggﬁ ﬁeﬁlﬁﬁ@B @&? g&:‘]o\éélrggg%cﬁ{)g? thﬁ}bdﬁﬁs 'y ﬂ%ﬁé‘lﬂ@lgé%g) , BePatifiOB DNA
[ [
polym@raqgsheaat(t@& arﬁs@ﬁeanﬁ thelthonBeFeBes B*é?uas”(* glu‘isl%‘(aﬁﬁﬂﬁtwn include

SCherléQn\A (fk%a\fm@@@)@roc NG |A¢%3 7531, ViSH 8S:40%0d-4458; SMbriein@ (GRitArd (1986) J.
nfl uenza virus nucl eocaps

Exp. Aﬁépléﬁdﬂi%lﬁss@’f&%fééml A}ﬁ% E?F%”FIE&%&@? Ly, H%)&Aiaihtef al. g9Rpplirol.

71: 339@@%? 'A{hn(e'r%%gz) (19933%&&:% 8: ﬁo@ﬂ@ﬂ%bﬁex{éﬂaﬁmm) Vaccine 17:653-659;
hepatitis

it C
Govorking and Seeimud RS ABE VAT CERDA G 25 ht a4 VSTl b o 3-5
Mbawh?ﬂ@ Ll gl 99§g palch n@ 180sh0CBuBarfhutald %BXIQQﬂPVaccz%@U 31 0&16 fTamura et al.

- 4450; "Scherle and % é% V%
(1992)% J. fpergqunod @; -4]_7_&&{]., illrg@ya@ e eh{(3999) V%ﬂcme @ § ?9 E%,rl eﬁzgnples of
antlgeﬂ-%olgﬂzgf&% grge??gixﬂﬁje sﬁula gﬁ)‘g{) @éecﬁ'(: l?tggggs Jv\l}lc‘é{gfdﬂnown for a number of
infectigus agey Jq:g{glglg, Tt get lisgited fo, a@eﬂg‘g@f t\yggé sipplex yirgss gap@léx\gna virus,

KOy AR SRbiases( 1997) Acta Virol . (1997)
mmmnﬁgyg§1955¥ Ko.gg et Z| (1995) Vacci ne

[0AB34\ M prveangigensg pepiides ang) Profg s prg khavon, sagy a&%*’iea‘“ ﬂ*ﬁaﬁ‘itu pherg pan be

1dent1i?éd u51(1% Q%Lnt}@QIQédﬂﬁl Hed; 331Qn§rﬁl§1zaﬂ_(ﬂ1rﬂgﬁlﬁst@llm(ﬁ|forma(1c319c9%)eatment of
| munol § 477- 481, leabaya

existingagrh AmENBTISITY CHEHESS A AR RmgF ce 'éﬁtveg’éﬁradla&a) Bitor el

extracﬂocgrwaﬁ btﬂﬁﬁﬁsﬂff@mﬁfr@h@en@@cﬁ SOHGAR, M@I@l@ drtifioembryonic antigen
ant |?ens are known for a nunber § feCtlcnﬁkGE
(CEAR g&ns lesider g Fﬁl&j fat globulg GHMFGhinustp (F)C dlgﬁg’% Phgens,

antigeRE m@ aﬁl'tlgﬁlsegi)w@ pkb3tateRpdifid ATBen(PSAIS and t&ﬁﬁiﬂhséalv@ct’cmes for immuno-
syncy virus and poxvijruses

163 tlge
based s@mfi?%gn eaviche forped brigclydias Rﬁ?smm[t%\ ATV |5 e ol (1996)
BiochB. BiopRsh k5 19@pebe i dentified u5|ng conventi ona
techni‘ques. For i nmuni zation %§3£F unmpr fornat

[0&04]t A’@@Pﬁ‘éﬁl\ gnddpactlgggefcg\thuppg afelfﬁﬁ FFg egfrggei) Breparatlon of

these ﬂﬁﬁ&s‘ 1§0811- &AW il G bkQnd HIABY aré BbhBerClally Bvadiiblé (st el IgaPEﬂ;)c;ans Desk
tunor cell extracts, or protein sugggl%s of tunp
Referept § 192128 ediions MegipdL EEpsiTico\gamPey: Qi FRSABP ot g virs i

avallaﬁlfétaé M® @Qﬁé\)r M@ﬁﬂﬂtb&ﬁh nd tDRHHﬁIUJNB@ (Lellate 1gb&bities), hepatitis A

(H nuci n %>PF Eg ant i gens,
virus GAHO B et MSBIB0 I 1SN TN U Mo RS e
MUMBRY AR @FrEld 384 rubQRGiHIESs MERUVKM@IPCM&aéeﬁddnmnally, attenuated and
contraception_can be forned i nclu
inactiyptedvisnses Serhfs KLY tleHBG2 et HERgIex Vi, Bepas By Piggtsjavirus, human and
non-hBhAERbMomBlARAYS slobiath iR cdf ov{d@ b&dille Atigeuat ed an d

I nactivated viruses are suitable for use herein as f
[0263]i drromemmdiodimentsghe yitieen AIPEISSHaialNeclog Sl ap Vi enovirus
andc&ﬁnﬁﬁﬁ art and many are commercially avail able (see,
e.g., Physicians' Desk Reference (1998) 52nd edition,
Nbdlcal Econom cs Conpany, Inc.). For exanple, polio
virus is available as | PO.(r¥#5(Pasteur Merieux
Connaught) and OREVIUNE(r) (Lederle Laboratories),
hepatitis A




virus as VAQTA(r) (Merck), neasles virus as
ATTENUVAX(r) (Merck), munps virus as MIMPSVAX(r)
woObimay32and rubel la virus as MERUVAX(r) 1| ( MePCENS2003/025415
Additionally, attenuated and inactivated viruses such
as HV-1, H V-2, herpes sinplex virus, hepatitis B
virus, rotavirus, human and non-human papill omavirus
[01@5"]d A%hgéﬂs Qfaﬁb@wéﬂh’t@&l §65 thesocOudistepupiEipitio chiiijleg Risvn in the art or,
0165] In some enmbodinents, . the antigen conprises a
more crveRipntlyempybe pradiepd wineraropibinant mepdsoyi rus,  and

[016AN Al g Xpeptides ViR iREGHY ﬁﬂlﬁ&ﬁ%ﬁ?@e’pﬂ&%oﬁﬁﬂl&ﬁkiﬁd% recombinant
[0166] Anti ens may bgﬁ|solate fromtheir sourc

proteing g7 PISUAHR PAVESEI IR ARG HEHTF PoYo HEroAFEangms, or ragments of

such pdpRA&. ERMUET A aloYy pepadesken BY REUEQGynBdshEd ﬂe&@:rﬂly Bradﬂfzyma‘ucally
met hods. [ 0167 tlgenlc pepti,

d
e il op e SR SO e e canb

used to' BEDURH Jpitdes ofh&teRitd\ize i foElBe FHeBli®l EonSiiicliGCopeptides, solid phase
attenuated or inactivated vir

use
synthesis ap.&e ePpla¥ids fiherigp efq/ ﬁ%h{fgmﬁﬂgﬁ?ﬁ’%@m (g 362:833-839.
Proteolsz{@w%@sd&h also byutRpd Iod:@ﬁpl@ﬂﬂmb geiflb produ@peptidet. Nkslinzad (1987)

Chemi cally or, enzynmati cal of .ch
Enzymiants SURTSERGEtseinar floraatb g, Gppeidess i Shnghiuine the
biocheR&RL ﬂngﬁm%WHf hRsll, 3r GRolRGon fineslbibRgRERGHETS G{ecﬂﬁ]&hmﬂ BBIA techniques

of noderate size or, faqr t che I nst t
can bGPyt 1 BIY g abRePE & B € o LD BRI Rt Trmlaton: A
PracticAt Ard4eR TRE Padss. KepHdh kadinne isotutddasig StanddiystigliqueGhuetinas affinity
362; 833-839. Proteol ytic enzynes can also be utilized
d“mnﬂﬁﬁﬂﬁﬂple am no acids to produce peptides. Kull mann

[0‘6@? Plferably e MtiscRs e peptilies, Byias (as isterol{&RACubing Sﬁqlesteﬁﬂ fatty acids,
Alternatively, the peptide ca

g bﬁ Htalned Q¥ (g

and PhPIPQOthIIdeI‘?Qﬁ%CE%“dﬁSaSHFﬂ #rchgse ged n Heipjluengy vaggin s%ﬂnglf g

11poprcft£1ﬁ’§nglﬂi Q&&F&ﬂinﬁa ITh&e WiiCiee obReka Iﬁbbdgﬂ@évemlﬂieﬁled:d lmoﬁfhl BSthe art,
can

oyed for the production, of
intos S ok Bty e LB S s By 255 LG
many SPr8I8 ! hi&PdciddRA PRSEholibilE, t]EraﬁﬁgemcR@ﬁIdnﬂ&h@ﬁﬁleaﬂﬁ(ﬁreﬁemmermally
i sol at ed using standard techni ques such as affinity
availaleyr opat ogr aphy. [0168] Preferably the antigens are
[0PEOPLEERPles bf \Qfalj&m@&)sglsefuﬁﬁ ehe@hisect X&‘rhpd)ditlﬂgs 2l (ﬁieﬂ&ﬂﬂ[sﬁig the

fatty acids and osphol j pi.ds) sacchar
composGioR g e, Bl 4ra . WP DI Pk ST GG S ABLhot tmited o
those 4ntiPORHGEVRH ASm HIVbnYéIY SO RbBteRS incliigREbut ast lbﬁtedbdi 8p1600gp120 and

t hrough sever al nethodsménown in the a&; ﬁﬁ#’%Al

gp41. iNwgieriUs srquehess Oy HEh 8Lrgsand Anigsng e fhedt é’ﬁa" g"y P amos

NatiofdEL{bhfory HIV S@c[u%ﬁiie IDa%&@&olléitéQ&hrﬁ& dn@ ﬁnnotwsyﬂgttﬁﬁleﬂtﬂﬁ and amino

fatty aC|ds hos ollp t he anth en%ﬁ'ﬁort i
acid sgherche T QAR Hra ey & P4 Rt abl gy gt in a veary
pubhcﬁmrm:le eltsm@ﬁ Rwrmhsea aiﬁd %mmmmtmhmu (for eXupbd, ?f)(ﬁ)o&dltlon)

npositio Qds usin e asi
[01'{{)& Apfigen g&ecppqﬁagg]as ¥ bepnb{ymgﬁgfu&%ﬁlgt o%uloéﬁwn in the art, for

examphd) floBi8RGvd \ﬁﬁﬂ b&dﬁcteﬂilﬂ extéde®, fdh cdlis ifeedeal with the infk@dens agent, from

antigens derived fro HIV en 0 I rote
purlﬁqdmelyaentﬂgs frgmresoBinpRy RIadpoE OI{fEP%% X‘ﬁ‘g&fébsyghﬁ& yBides
oNnrremulﬁe §1ﬁ96&ﬁéiﬁs$ tHeQﬁugdhl 1gﬁﬂte($toa]iﬂjﬂ\/ﬁm TIGANEC @h e linked to the

M AR MU T —

modiffal B&¥e 3{ ASinfein¥l poeitibe ﬁltthéiB\/I(larIﬂtha peplide c@tdinh asaijatdameasive group (e.g., an

Thi s dat abase acce e a. nt er net
‘hdeﬂWﬂJCFIPWIﬁs %éeﬁ)l 1?%?ﬁ| e Q%I{S;’I;e d%%-\éy wht gle))\Lé FIH?O group o{“ cytosine residues.

publ i cati on, see Human Retroviruses and Al DS
Compendi um (for exanple, 2000 edition). [0170]
Antigens derived frominfectious agents may be
obt ai ned usi ng met hods known4én the art, for exanple,
fromnative viral or bacterial extracts, fromcells
infected with the infectious agent, from



purified pol ypeptides, fromreconbinantly produced
pol ypepti des and/or as synthetic peptides. [0171] In
weoeanwa/eaaodi nents, the antigen is |inked to thectS2003/025415
The I MC can be linked to the antigen in a variety of
ways. The link can be made at the 3' or 5 end of the
IMC, or to a suitably nodified base at an interna
Dependingiohiti@uinbertdné 1dchMion df tytbdise ppefhies dhethe MIC asperdficlabeling at one or more
” suitable.reactive group (e.g., an
TesIdURy ¥P AF 8588t ci ni mi de ester) it can be reacted directly
[0072] hA ItdigatiMeldt, racdifieal digontpleofidesyducisasrae knosinduiths art,4Bn Wncorporated at

. 004/ 014322 PCT/ US2003/.0 1 Dependi ng, o e nunber .
sitherFrn St BAGHPOTEBa HE IVGs THRTBE PRk asBE piogps which
when Hetirekéd) @re adactiveaviell a Vilbiety of fimstichdlegoupd Whivh cacbd @esest.on, or attached to,

g@lg%& Alternatively, nodified oligonucl eosides, such
2 peptige oL Rhown in the art, can be incorporated at
[0873] hElie dnigdHi canl Be at@thedtto the Bémiadf theddA thavagh salid stygott Migmistry. For

examplg G HEED R B By P kB B s ROPrs BB e gh € soport

(HarafathBilis c0ila Vgl Ue sis Wai. (1990 )818:498-991 Haelainbidis,er at, Natleaclnizld Res. (1990)

SIS NE RRERINETE € NG T SN -

throughlhdariblCinkei stenyling fomm theX amp) Bport dhemlcMl@anpeloé the dd€drom the

ook BB RS 5 ) oS5O Rf QHL G, B vt e

(1987 1DQ0F-538L; €3y 2041, NS Suvdnicct38: 1601-2403), oNa edrminal sbdhedsoup is left at
,Res. . (1 18:501-505) . / Lvel [ MC .
the 3558 a5t RGPS EPRel e PRk 4ot 76 LRRRLIT Y b qoulgfior e amino-

modified IPIQY tb amindrgeoi@hofthepepéitiadan de perfirmed svdesmitled i Henaineriahe

3' - end em cal ..cl eavage,. of ..t.h fr.omthe .
Newrogilids 198 S o et i e p P EMC T of R gty of the peptide
can boperfohied abdescAbealie Simlner o2 ORgonnclddtidt Angodes:d's PRetival Approach (1991)
IRLP%%987) 15:5305-5321; Corey et al., (1987) Science

B: 1401- 1403), or a termnal amine group is left at
[0 Bhe figenadn bhsttadchdd t§ telss-emd @ftthedMC thidngh e smifeitiisl, or carboxyl

groupgg% p?sl(béegnsx?l?;?ﬁg'ct?r%t%%%%%tgg g\ﬂg ggrgﬁggl%as%xlﬁc epsbsg %e¥egag)lygg'hlrl]egt_ge IMC is fixed to
the sofi¢ EippomRdinking demp Cobmtkingra fieteadd andie, #liol, or chibuxyd mednh enty and a

1987) 6:43-72.. Conj tl f .t t hi ol di fi . .
phossherep e 5o ise Ay il e oo (R e g Acide
Res. (U85 14:6020-62405; SonadilyeNudddic 4cidl Ry an9gs) etrttiidber saalandjued., Tetrahedron

S I A R N N

AcidstRas. ¢193M) :a18 183183 A Bisdhbffet gl., AnalcBivbiewy (198 Dri6&p3 4-3valt Bhaks ef al., Nucleic

s BEEPBBERE PO o RS h L 109, SR o s.1500

Subseguipptordeprogclidnnthi hegen sr0inp, thiolypiid Gibogyldurptiotadititsaxin eriseé o covalently

t Qi b l.. at d . ph h 1 dit .
attaché[{;é &’1% togz{pﬁegﬁﬁ’e (%@lodtoe\? g{ ’g%erf@&g%}} eg gge(glngUC?ﬁiégdg ‘&J‘?a%gués: & Practical
Apprdach (1991 ARY [PregAgr awal et al ., Nucleic Acids Res.

8Q) 14:6227-6245: nnol | Nucleic Acids. Res. .. .
0o & i 3 arcit o afosPF sy S bgPLATERYppion in the i
. The (nt&P6rhtich/of A9 BikeB AR poséetimplayatatt raktive ftibelity, Achdsan amine or

carboglj %?ou%,]f?g g;‘% of%égﬁé%ggegﬁP&%gf%%ﬁ% fogl %{p%&“ﬁdaelhﬁﬁa{gg %Ruth, 4th Annual

CongBssdfohRetombih&HB DNA B4sed3lp342B). Bl anks et al ., Nucleic

[@9 @i;hqgir%age(so]f%%lgléd(%gglpgéﬁ -fél’? %lgcgbe fgﬁmgedgﬁ%ﬁ@lnatgla%o z§ﬂ’1nity, non-covalent
intera8idhsediLs abidtia-sdepaadie edmplex. A betihyd genup canbernttachiedifal example, to a

and carboxyl functionalities can be used to covalently

attach the IMC to a peptide (Benoit et al., supra;

Sinah et al., Qigonucleotidéd7Anal ogues: A Practica

Approach (1991) IRL Press). [0175] A peptide antigen

can be attached to a nodified cytosine or uracil at

any position in the IMC




The incorporation of a "linker arm' possessing a

| atent reactive functionality, such as an am ne or
woanhagiyd22 group, at C-5 of the nodified base pproviude®sm25415

handl e for the peptide |inkage (Ruth, 4th Annua

Congress for Reconbi nant DNA Research, p. 123). [0176]

The i nkage of the IMCto a peptide can al so be forned

modiﬁéJHa n ahégﬂngaecafdé (Rdgklar al Rl Aid Res. (193DRT7AM64B-0651).
such as a biogtin stre t avi di

hlcorpcgflt&grﬁ)f @ siFepfpyidin lfl%l&iﬁ/é]a tlfeda[eptg{% gﬁxb\?%tlon?aélog g%n%oxalenﬂy bound
comple%%@ﬁ(e@ﬂéb%?dlfgﬁﬁdg&g@ 9&1&1@8&(&358 vistdidddaiichase of an

onucl eot | de t. et cleic Ac

[01(7 ib lnikpgqgfzﬁgl to Plipid cap, g%fobta%x;qs?n@ﬁtaa(ﬁaré ethogs ‘These methods
mcludeS Bl!it%ﬂat rﬁ)‘t’hﬂit&i tﬂf’th@h&tﬂeﬁﬁ 6f dlig&m@l%pﬁide%oﬂihbm& confugaiat (Yiunagawa et

non-coval ently b of .the stre
ol Vgl gGaDEE. BBt DU NG Do BB T EorD ey btk f o
Anal. Bibieh ) (19 @85;f3 1383; $th453 biul. aA;Izaz mzache;ar(m%) i 66: 200 2) 2 g
ohgoquth%?lSé%gpﬁgpggg’%@gw%;{ AP P Sran 26 S Ush Moo §0:5798 31).

[opﬁs] qth% Hﬁllka%@ bf HAM:E MS)MQ&Mdam@heCe@mw@aﬁ@&s@’araﬁ@wmwh methods.
Ucl el C Cl

These @Pﬁhgdfﬁler&wdéo‘mt & nPfaleffl%g‘ge’uﬂae %Bﬁ%%%@é%"“@é%%’zgsis Shkacharide

conjugﬁﬂes wher@ﬁlaehe olBoeliRmie i ¥y 4Gk ihadnaicbulbh €0’SBandtssper.al., J. -
Bi ochem (1986) 156:220-22), and
APPZ’%IB{O@WUQI%@H ‘}-39-erol conjugates (Boujrad et al.

[0H9P CFhe Nakdge of 0T to acﬁCdllgos{a’&»ﬁm(lde‘,Qﬁbe Renaliihg3thhdard [q{biyﬁ&}ethods

he |inka of IMC to an sac ride c
These maihAgs 160 A ARG B b oot OLET R KOG T PR e
conjug*z?ﬂ& v@a’éﬁld’tﬂé olidobdctiRgidé B nidi®y Sdtim@mihegleulin (O’Shannessy et al., J.

nucl eot i de- ol i gosaccharide conjugates, wherein
APPl’ef”ﬁé’c@q”F §oSaLEAYrde is a noiety of an i mmunogl obul in

Of £ 5id 8ltokiMes may also %@nbﬁﬁllﬁb@bﬁﬁhll}( 1R85 the ]IM[}’/antlgen

0179]. The | | MC t
S B (i R G SRR ST T

found Hﬁ@ﬂ@ﬂ&ﬁky Bl UBect. Dadnndr 57 TOTR 717 l(msp)e athar ertah eV myine, Hes13$-40 (1993);
ol i gonucl eot j de-ol i g&l

of ggg?@_ conj ugat es,
and Degfzbgugh And oy f71/356 L4teha hoi ety of an
[018’1‘]‘“1‘1@%113@@! ok B c1f(ﬂla$h‘ﬁ0ﬂ@5rsahtlgén @h be folmed iARPlerad d/ays Where the

Bi ochei n. (,1985) 347 55) }%018 ﬁd uvaq% b
circulip VG HBtberiEy Sahs HonBoaR Bt SRR PO uar e epidedney be
mcorpb@teh R0 VB @NRLGER OlpeRjLGaleand Kxdogiee s Rfctichil Apptoapie(1991) IRL

f usi on pep

Press) a$t§ndgﬁldmglgﬁ te&?;%cgg%fg:gr? < nﬁ%lusieiti] %étfgl?qsﬂe thg E}%):luk{ ﬂ\é[{l o %he antigen or
immund3fi@eihtoryl pERdE (Gobdthild,Q 990, Blockr i) CheMadh6s). Bher@ Ithe circular IMC is

Vaccine, . 11: 235-4 1993 h an
solato i GRS RIS e ITO gL 5 DO 1 LR S5 P T b
chemlaaflly&ctﬁvlafh(igJ b]aiﬁholdh@lvfaﬂng’;lﬁ r@Bﬂi\Ieg;ecmpC(ag bebche rrmédxl)l that has been
sever al ﬁ%& ere the C|rcuw§% IMC is synthesized
incorpgrefed dntp the@ SRR IBORH Ry R Pe hods, a nodified

[ommzq | 8@BiicHal Meodd€or thmaemwnabﬁqﬂpmdet and dileer hivBcgIRutb filyICs pan be found

i gonucl eoti de a ues: Q
in C. Kogulgs Jopaioncsy e Bl hE et BT IS 1 Lorsid S R fsotopic DNA
Probe tTB&HRid6s, Us@derhid PERS NBtand BEGighapih Ad Stivh, Riocdig. Chem 3:138-146,
antigen or immunostinul atory peptide (Goodchild,
1992. 1990, Bi oconj ugate Chem 1:165). Were the circular

[0!1%1@ InS)tIiei' sfibatiféhts, te IMjUthaﬁﬂlgéﬁ drepsoxiigatele asoiatadiy linkage to a
em Ca

net

ptoggmeeat T e P RS st B e gyt o
polym@fsQHé dér@rifhers). C]ﬁ(aﬁ@l’é@ of p’ralﬁinﬁc’i:bl)s fldtformiasluthe dux are not limited to, albumin,

i ncorporated into the antigen or imunostinul atory

peptide. [0182] Additional nethods for the attachnent

of peptides and other nolecul®s to | MCs can be found

in C. Kessler: Nonradioactive |abeling nethods for

nucleic acids in L.J. Kricka (ed.) "Nonisotopic DNA



Probe Techni ques," Academ c Press 1992 and in

CGeoghegan and Stroh, Bioconjug. Chem, 3:138-146,
wa20@R/01§02183] I n ot her enbodi nents, the | MC an#dCamiSe@an2s41s

are proximately associated by linkage to a platform

nol ecul e. The platforn1nay be proteinaceous or

non- pr ot ei naceous (i.e., organic, such as polyners

gamma‘%ﬂ)gl,ll%e ﬂ%%x{ggfoﬁﬁhn @‘@)‘mh SvalttimiR" Q&r@l‘ erl‘ ap @‘99‘@ Iﬁzbn@ichl QV/E¥Bods 126:159-

are not limted t

168; Dot 04 U899 4ociy %@2@@#@23@1@ 12&&%??5’94" 610 Q|9P?l) I”t Arch. Allergy
Immun%Wlﬁb%dra ok lzlgﬁb9%')ﬁzn ov &l Rumi s, 7RRsE7. eA pﬁiform is multi-valent

I'munol s 126:159- 168; Dumas et. al
(ie, cqnmgsn)omrhem onefiiing, 6f linkjagssite pig accpmanoyloig bindigedp botf anfMC and

antige %xgﬂﬁay ﬂ(@ferab‘?’CSEaln%dlt?'lQMndﬂ&g"méQ Od)ther]eQZm%%f%@leeﬁg’ﬁl@ﬂforms are

1996
dextrarp [pellyfcnylamids, 11,tqanb9§y11@qﬁltylce(1p10@, polyamt alcahol, pglygthylgngimine, and poly

i Bge. OF linking, site) to acconmodate binding
I)QMQHEaQ‘Eﬂg TMC and antigen, and may preferam

[0X84h {Bhe prinaiples qf ueing phidormgnalpqulss arecyeiaid %%aqéplpélge agfy Generally, a
platforng:loXﬁa‘ BEof 1&%?1{7;;‘[19&{% c@ﬁtﬁn agﬁ?ébﬁ:ﬁ@bmﬁﬁé Y6 fof M 26l@ antigen. In

, hﬂEHEt yl cel ol yvi nyl al cohg
addltlopmrybqrhgnve]yel ﬁ@/oraln@gepéﬁ r1v totP5qvide appOpYgte ]ui}cggengoups For

examp[ %?%le}@aﬁfoﬂﬁ ﬁsrh%l%rﬁzﬁo&i lidd&t ge nﬁiséﬂvf) Qﬁlﬂihggikeﬁp bﬁcﬁ%s ap&ptide.

stood in the art eral pat orm
[0155h tPa¢fersed pigtforns mpdacplosare E@&)gt%lbcﬁ?hﬂéﬁe% A eaBﬁY G LAngn vivo excretion

half- llﬂ'oﬁgﬂ %oﬁllstt@g’ayg ‘EU mJ)rM; t@ Bsh@thdrGRMic diffcacR @Rl 4rk Qﬁferéb'ly composed of a

ternatively,  IMC and/or antigen is derivatized
synthepcr gnslel @aamﬁde’@rmdap@pwsrtmeaaBGYgS%ﬂw hapg;p m%%&?ﬁm%ght i the range of
about ﬁo’ﬂ? El?oupﬁ(ﬁ)t(fog FiRfe3bE abbut bO0GabaR3b,000 (@kEES £dch 85 30,0088 Examples of
Inding sites), such as a peptlde [018
Valencppbtfemr walleplestarpaly st @& e eameiised Bf RAGITY awhfs polyethylene glycol
(PEG)%(?}? pt 1}/&?1%1 pol%mﬁyl alc‘bﬁ‘(ﬁ)‘po@(ﬁiyﬁiyﬁroﬁ’iﬂoﬂenDlgldﬁﬁnlS %68 edd ]Ddl\ysme (in a ratio

hours to0 days to nmonths to c
of 3:2) Wﬁferpﬁémplyeleeﬂfam 'eaae%/on notgthalege &V%ﬁ%ﬁf’gﬁﬁ)}ha&’aﬁﬁ “16‘f wejght of
about S00b g@c{u’t 8 Oﬁﬂa r@th@r &Ji@dufés Qlfat H8f bRl £0ABARINtah@1:G. They

genera nol ecul ar vei ght in the range of

[Oh&ﬁ) L@thm@ef%eda%@mmce]e@wltﬂ? e o8 pegoY RPin e pieSepp iy vengion are the
cheml@&kﬂ? Wb fimd; %%o(ﬁ{erllc %§1§ncy§>¥h@f€rtﬁ§10ﬁ@ul&qggclos@(lﬁm ?ﬁteﬁth 552,391.

enc formnol ecules are polyners (or a

Particweshspme s@@ﬂ lmnosmeywseqhsr)ncglwiﬁﬁaéd Wéff%P'ﬁW@r@olaﬂt% gitable for use

w1th1n(tﬁ) lsennqme)ﬂﬁc]t?arg ¥&ivagzed RO —)!ﬂﬁ%ll@ﬂédxcﬁ&&i&hﬂhmme (EDDA) and triethylene
vinyl pyrrollidone, am c_acid and D-%éilne

glycol((m h Adgiticpal sgitablp @}encspv amrelegylss inelude bytaze ptdimdredip:

tetraarﬁ?h%‘ﬁ& lfﬁgﬁﬁh&%@i@d&f ) teﬁ@\ﬂﬂlﬁeﬁa@h&@“h arg, mei ght
t o about her ol ecul es. t hat may
teﬂaaz@@)@l%%@d%?ﬁ’éﬁ Evplam tnddst7> i‘b@traWS'@]i"d@aﬁ‘é ﬁeé‘? ‘erred

[OR8A f QEABr OGS 'tﬂa%m%l-b!ré Aidetyfsthddis aaemldahéyﬂtlkﬁ@tea{naﬁlemPEG must
I nventl on are chem cal I'y- defi ned,

be deriyatizedl @yd ppda myHYAonS| duidh ipaccppliherbusis stmgp ‘é%"‘ﬁ’é%ﬁt Some substances

suitabR fgﬁ,%nﬁ?zﬂte synﬁégﬁs 'sﬁéﬂ APEY;, Ab&ha! e dsd avrganse 'd&mmermally
hem ca ~defi ned val ency platforn1nnlecul gultab

(O£8H Gevustipn an Mg paiZen {0 4 HUGREITEAFR(s @B e R gy number of
ways, grp?caﬂffnmﬂlvﬁ? ed M&b elobayih g ARnfs BRPAhctRAS gtrddpﬁblhthle @iitizen and IMC

ditional suitable valency platfo
Platfomﬁ@dllﬁ mpéqcul@eP lagfprms gpd MG Rnd pptieegust ga"e aPPrOP“ate linking groups.

Linkir} ge%r&g)g HeRARRNS pRRormRABhE ﬁﬂﬂd’éﬁi’s@%‘tﬁ%&@h&ﬂﬁ%} feblhiques. Linking groups

am nopent aeryt hri t ol 1

may bg added &ZBF&XR?PMG@?PW @EHMC% @9{@ eatilﬁr standprd solid phase synthetic techniques or
1,4,7,10-tetraazacycl ododecane (Cyclen). [0187] In
general, these platforns are nade by standard cheni ca
synt hesi s techni ques. PEG nust be derivatized and
made nul tival ent, which is adgonplished using standard
techni ques. Sone substances suitable for conjugate
synthesis, such as PEG albumn, and IgG are avail abl e
commercially. [0188] Conjugation of an I MC and anti gen
to a platformnol ecule may be effected in any nunber




ways, typically involving one or nore crosslinking
agents and functional groups on the antigen and | MC
wohedsioosare and pl at f orm nol ecul e. Pl at f or s andPCEDS2006/025415
antigen nust have appropriate |inking groups. Linking
groups are added to platforns using standard synthetic
chem stry techniques. Linking groups nmay be added to
recombﬂﬁhﬁ/t%ﬁfqhéie RRESoh igRRBappRf clebknay sdqige ist-aislatiéranadification in order
solid phase synthetic¢c techni ques or 49 WD 2004/ 014322
to attachefinkss 208 sych 23sAh0gs arp KpQyHLiP “t echni ques. Recombi nant

[0189PAQ @& BampERYolyRatides o4l kminb Aid kidé tianmoisiicbitaiaing Gmctional
in order yo attach a_ |lijnker, and such

groups RysH\Af Aot FEORylor sm{lf@i@'gligrﬂgns gﬁxt ERLH P]ées ?I§P‘§‘ﬂ18§ {a}egggfpepude to

the platGH RieQdRTHHIPhAS sbh FaridBorkald olips iy la@@ed&@tmte @mppepgde if the
functi onal roups such as am.no,. car box

polypegtide fipgsdiot AlreaPRoptin these SWHPS, éua%reglri‘eeéw&? mea*@ﬁ*iafeﬂay §9}id phase

synthes@ﬁleéﬁﬂﬁﬁ& cﬁi Sechbinht Qecﬂﬂu@ﬁefs ot ofRﬂﬁdhdil:Eeﬁelt IEh@t’vn fhe pepﬂﬂé‘l synthesis
functional groups be a d dto

t
arts. Whea the plypentige Mﬂ‘él Car@ dﬁ%? s %’QB”?/ (g %rﬂ‘ %J"n‘g 8 8ar§ohydrate)
funct1og'{]1‘ah‘1ﬁ§> st Gty B8l Eshy 8RN oRR nha)®e E@%@fa&d theyein Bptdntentional

. phase synthesis techni ques or r econbi nant teChﬁﬁggf 5di
chemisist ForoNSUAtFs, EFEB STUE] SO U OF 1o R 258 BY Faeiey cgediamine in
the pre%&esof sz@rH c&a‘.’iﬁb&@l@ﬂﬂ&@ bhlehg dR RS Hé&{tﬁﬂﬂc}éd Ib@ kctidnde cysteamine

(or if the antigen is.a rb drate
iy drgeligEcs GHaTeHpH TG i ot G bR garat G dehyde groups
may b Be¥erd o6 RInR PEAsRE ok lBfid. Mn BYinflaifeidn, e dlatform molecule may also be

em stry. For instange, primar an1nod$rOUﬁ ﬁﬁ& %
derivatjzag yogm i uRr YRl BN B HoGNPIA b e ST APRIRP LS [t tiqnglgroups.
[01!@0? $RAFBhEE hﬁleeelsl mﬁ%@éﬂlelbé@mm@efudm c@mbdtiag aviglagd Sigen to
i ntroduced reacti on of cysteanmn

platformmgjeslsenb GRPlaG Kt PORUEITS FIEIEE PORIROLE SIcaR gitpe) Soch
1m1<ersgﬁc$wefhhrée$s &vﬁﬁith%If&ﬁmﬁgklry(cmmzb%c&k@twdﬂz)gcogﬁevhemmm 0-200, m

,generated fol |l owi ng periodat
1 or S TAPT § HOWPR SRS ETS o | S Lor Ay o pepheny ester
These Fr'ﬁ(ei‘s\é?é hsé@flintcBnifeRiitgai olbdimCdoh@malg aghioliRsctivé giotip SIOR &s haloaceyl,
not al read¥ possess appro rlag@g%unctlonal ?rougﬁ de bond.
ma1e1a{ng¥9qT ‘p@,a er ]Ioc'l qu,qxllQ cgrmugs zfne:ﬁna ch%ro ga an amide bon
These H9&Esre flibIEAANRGAK Atk MdeAsTaitadhine@eie. tthe thidkthbif caf Be formed first or
nol ecul es. Suitable linkers include Iinear oligoners
last. or polyners of ethylene glycol. Such linkers include
linkers with the fornul a

R”S CHZ%QCHZCHZ(XCI—Q)C@RZ wherein n = 0-200,
0458 protecting group such as
[0191! tlyds welRBnswitinQhe ad thatiDNK walt g/dmplﬁ vgth, polbfcaucmroapdﬂam},eb generally
er, . These |inkers arf%use

formmﬁ;ﬂ Péfi?mltéte ObEFH aﬁgeﬁértlglef. hil 1n¥eé1§>& }fa\\;e OélP ! 6t téeu %ﬁces%by which the
compobifib@gehde cafiBdriobilit sige oftheparticldspand thendby @ffexe thetpoteacy of the

compegbEROTRIOTLE B ARG SBoR0cb BD BT o Bl g o

lmmuﬁoﬂf‘odﬁlﬁﬁj&lr &Eoﬁh@@cﬁm&tloh aRo proides héth@B o fekif@the bémpositions of
formed first or . |ast. ods of making the

the inveptifFods W5llG Sompesyipps pads PPORHEIN in the art that

0B sl kasPh Bhddrt thatﬂﬂhﬂ &all £l v Iﬁﬁythﬁtﬁuc molecules, generally
gener al | formng a reC|p|tate or

formingaanpe-gH el or 47 HRaic P TPt iy el ey vhich the

compd3iiodd tr€ add\@n cGAPAS kizé OMEe ﬁd’r@cléﬁﬁﬁﬂ tRsby Gefadt g potehey of the
size of the partlcles and there affect t he BSH ney

compagitiopter iEBIBSHIptisRsasiaTiclen i A A i#gphavggptimal activity for
particles of about 0.1 to 20 gn1have optimal activity
for inmunonodul ati on. Accordingly, the invention al so
provi des net hods of nmaking the conpositions of the
invention, as well as conpos$f@ions nade by these
processes. [0192] It i's well known in the art that DNA
will conplex with polycationic nolecules, generally
formng a precipitate or very large particles. The
i nventors have found that the process by which the



conpositions are made can control the size of the
particles, and thereby affect the potency of the
woanp@agseons for i mmunonodul ati on, as parti cl esTak2003/025415
about 0.1 to 20 m have optimal activity for 50 WO
2004/ 014322 PCT/ US2003/ 025415 i nmunonodul ati on.
Accordingly, the invention also provi des nethods of
1mmun6fﬁdfd'uﬁ|ﬁoﬁ hecRaIRDS itel ibveati@l alsotphevides wethibdof, makingwle domassitions of

nposi tions made t.hes rocesses. [0193] Al though
the m"‘?“ﬁén CONHLY %Wﬂ%tw){%aﬂ%gir ﬁv%ﬁ’f‘i%ﬁ fray |[ ncor %oor at e )

[01bsqd EAQH&%B itiee BIPTMRE bBthe Inlverit®n npy ﬁfceipbﬁd: ltyhmphdﬂmecomponents itis
nposi ti ons,. be made in an a ase.

preferrea:[gzg éherfagppg%tl%a P& 18 AN agigpu %ﬁgseh%“ E%aq&a s gp anyy BAL pure water, but
is more%ﬂéi&@lbl? aﬁ débﬁs&ﬁluﬁ&ﬂ&o&taﬂilﬁ@m Sélutsg |whﬁcﬁ3nay\bh isalts, prﬁiyuffﬁm and the

ik (colgsppiBrvtony" BBEae o EEPREBPL LI BT o piperally intended fo

pharmacEMRA tuk&) "the&ikﬁp@ﬁt@ adedlid Manufz&hﬁﬂdﬁhle édﬁfposmdﬁﬂ rnﬁmd‘)e pharmadeutically

s R ot A o e R by it e o

pharma%&ﬁicﬂly%&e‘{)tabl'dqM&i’sfcﬁd’onteﬂ@[h!tb‘da SWHeh ehe@bmpdbitions afe asntfagwsd using
usi ng. exci pi ents mhlﬁh are

TG N R T A ——
to remo’% Qr RPRALY @6 bxtipishtdsshicldare xtph@inatduscallyiacdepiable (a1 by dlaﬁltratlon or

arnaceutlcalIxaacceptable it is preferred that the
mWOﬂ@bﬂ%%????Eﬁ’B%w nipul ated to renove or replace the

[0194F ITRE RREhSd¥¢Tipedduetion of thie cﬁxhpd’sfm»ﬁemﬂthecla{/énylommaﬁbi @lodied out using

conveé@%q% Hlioa%éljlg Iecﬂa%ﬁ 4 onﬁg}eﬁguagglgcﬁ ?«% é:%%l{f}?ﬁe mlx?rs, cpntrifuges, pumps,
and otHeP NRASAAN R @Em’? haﬂdﬁﬁg mastaigy. dnis miwferbfl timathe icedpw@itionssfitiginvention

are mapt?fgc?/ug'ac; “rﬁigr sftg ﬁlﬁilsg %r %% %ge te61é1ﬁ?cfﬁ\%ghxa%nutfac%ren% §’ by sterile

filtratié)d Ot her I|qU|d and/or slurry handllng machi nery. |t

[0113?.%]3 pC;?ga%rg égged{ng)gi%ﬂ% n a%@ynggrﬁéotéftlglg % d{?{de Y gomtplmgg tat féast one IMC, at

least ofd dtBIiMiak Btet anﬂtaerehdt bﬁﬁedmaﬁé amndeming fagant. UPrefefablygan agogous solution
B T O TN T A

or neatl s@BHLinDaRnt, Mpendibg orl tﬁaﬁﬁysmEIQJr@bﬁiek bfzthenga‘tﬂxgmgbgﬁm ulseé): and with one

| east, one, cati oni densi n ent
or morg oIS COUISEIRS TN o RIS TG THerra P RAEDY SoF g EaRhiiofl pp further
procesSINGis BElidVed & tetnaddkdaz 1ﬁ@'0r&gﬁ€lf>z(rﬁc)ule(tee¢oﬁﬂ’pemt1@n Hayesansis preferred that

i t h f t d
e SRRl eSS AP SRS R

hours, R eiﬁﬁﬁlyvdbblh 10,168 or Q4 hmrfe cationic condenS| ng

[0@9%2,3(6 g‘?l%? YR t er ‘?s} ﬁe?ﬁg glg)éng Hvétﬁ one r (IDree \c;aécg)nitc co%densing

agent(i)e PREsalY, ah @qlfeﬁlﬁsf‘@otuhen {‘I&tatlmﬁ:gjﬂhaIMC Gmmﬂnmeﬂ iwaith on¢-onmeare pationic

condergggﬁggrgé} {egﬁ rr gr(lj a%%g%ﬁgf H&n tgarg?ﬁs aﬁa 4 d)nfleonsgl a%eat depending on
the phsidal gropefids@d tlﬁfcatidmddbn@dﬁﬁmg aghf uslsd)u Ne, mclllbert©n pimefighelibved to be

abo t 12, .18 ur.s 96 odi t .
hecesspiy Frl\ﬁﬁlqbgll?g tg%p%é 8‘?7‘@?"\?8‘80 \[7\? "t%1 ag%nﬁ o7 (.gm?h at | lg %%clﬁay be made in
adwm&ﬂﬁdaﬁﬁhmguhagﬁﬁa(s) Preferably, an aqueous sol ution

OFB B B BTEABT A e PO Bl P e contenss

form tﬁ@;bdvlﬁdldsn Noltertiee procesing Bdklicad tod:relnecessar}dte rﬁ&nrtge exgmwsltlons However

itis prefg ﬁﬁ(gtﬂ Eegﬁg(agﬁ %gﬁgzg ensni;&)a%p ?]tgsg%gltz n%sége% nt be arﬂﬁ‘)w%gttq s?;{ﬁd?cg a period of

up to 4bOutliB honeGR&S® preferatly sbourcydd ori2ddotse | MC and cati onic
condensing agent, although the m xture may be made in
advance and stored until required. [0197] One or nore
stablizing agent(s) is added5to the mi xture of | MC and
cationic condensing to formthe particles. No further
processing is believed to be necessary to formthe
conposi tions. However




it is preferred that the | MJcationic condensing
agent/stabilizing agent be allowed to stand for a
woenidmd4xnt  up to about 48 hours, nore preferabCyuabwan2s41s
12, 18 or 24 hours. 51 WD 2004/014322
PCT/ US2003/ 025415 [0198] In sone enbodi nents, the I MC
is first conbined with one or nore stablizing
[Olﬂﬁeﬁxfsl(\)/gﬁ;emeécﬁﬁﬁgﬁté bllleyﬂ\/_[(aﬁ fiadl b fbisedswaithiiine onrlnpm_rstaalizimg@ent(s).
Prefrab e PR EP ARG AUGS° SO QI REPLBP 5P isfiggeent
(either &1 ABLduE kABLAGRAES, Hape BEbibghgRgerdt iep@idingionaie phy@éplopages of the
of the stablizjng agent, use

. ) .. No i ncubation .ti i
stablizipgagepiusedy dlofpeupation r1sybe F\feg?xo %eor?%?slsﬁr% elrﬁ%r{l]liu ng}%lélc and
stablizifi¢ £3hi, ZHAYIPEE ixturd niah b @ladd i advanyd and etormyuntibreqrade. i n

advance and stored until reguired. [0 The gcati oni
(0195 36 ST AGS SOURISES S RATIEHS Pir NS AR g iR o form
the par@dI&PThe indent@8 Bile fouhdftigt the cblifospdhé bftheiaventie o sguntanecisly upon
_have found that, the conposit g%s of .the.invention fQ&HLa
combinghenfAlreldILstabliFing Feent BYAIR 3ith &t cafonigonfqueirg paeBh F9 P HG
processAE8E beli¥led t8 b€ ndedshrylth forhdlid com6sitiedn dHowevR gt dsgeeftrredsimt the

no further  processing is pelieved to,he nece ry 1o
IV ST o LT GFGE BBV 1 S P GE L LA bout 8 hours,
more pidi&ably Mohis 188 bi ZiHdgrsagent / cati oni ¢ condensi ng agent

i o oo o e B 5B g 5 A i
compoh@e A fafPhciPndbddiat o de IMDS@tAORPIOAition (ithenitsél€ br in combination
with he G AR Aponh Ff N SO LARE T G EHE: P1oE BBRERA)  additon ofthe
cationi® @éngf:ﬂsﬁ@ At (d1QE ank icﬁlﬁktfl%eﬁﬁi’ihi'\slg ﬁﬂilih1n_@ agéngn  with the

stabl1zing agent), to the stapl izl hg agent .

(Ot s GO mEPTATE WG FEP PR " Y O Y P ded at any point

in the (r8ducA o0& R Staiiplea G Atiged af Be ABonybientofithe inkiidl MCs@blizing

stablizing agent). [0201] For those conposifions .whi.ch
agent MiXRIER Bb%déig%b ?fe’a‘%‘l‘f}" 5@%5& éatlé)mcicalé(%n%ggegi %%%tlgetn is'added after
the ad@ibh FFMHationidconhensiAE QEHAE ticQRti @ @es s addedbeforeanrpfier,any prerification or
) antigen may be a conponent of the initia
5120 fre}cmagt)%ﬁﬁtp%?ar%clesagent m xture, or added before, wth,
[0502) TixBire btBe DAC/staRliAngpaM aiditng valaid catitiie condetsing egent sormally

added after the addition of t gationjc,, densjng .
results 4B Prodpetion SHPATHRF 1&&%%%"%&8%&‘?% Il eé‘r‘“%??{ﬁ% sized
particlhd febsCREikBIR B imnfindRodulaioh kspliaitioanaraimdyite igasthbleteshulk product is

0202] M xture of the IMC/stablizing .agent m xture . -
preferdig RS ST AT RIS SRS SRR Jnes o i ferariety of sie
fractio%z[iiﬁh li?&gﬂlqﬁud Wl ibe Bsedf ingladihg mbrﬁsyrlaha"ﬁlaaﬂcmngg pa»fnestiqnerfktration,

(the " product ). Because |arge size arti.c s
contritygon ¢5q cYraBL L% T T GHBUIAR] D SBT Fied i g Factonatin
will depBll dFBcipRnds @5l i pdbtding thélkulbpdriclp producttthe desired particle size range, and

prefer%p ¥ further processed to renpove particles
the prefrenceied 18§ UPhe desired size range. A wide variety of
[0803] €As difcasdkil Avat tfoptiarhpirdpleszenfayusb é the athodsfthedivegtion is about
menbr ane filtration_%ggL,ger at i, on filtrg%%on, 500 be
0.1 to abawt 20 1 digpmetsh, Acqoringlse if isprRisired atthg paripulaigcompesiaqns
fractioch QI rEHHEveARNFe PRHAERIE iR désiRE phrlibul@e E@ngosBich bellReikd. Oloerge particles
w || depend on excipients used in rodgcin ﬁhe.gylk P
may bpgemoved &y ¥ GaRKEpIeNtERINIGRS jnclding seifling uades ponaf gRYR copffueation,
and filtBGonP 'TRE S1vEM68 haRf folfiandt SRiple LRREI].c. ASmplly all6iSing the large particles to
above, the optinmal particle

. ize for, use . in_t .

stle s udsthegRIHES o ROFBRL FBHOD 8 B Btk Pty PoguetSs 1§ o s
compcgiti%fmﬁxﬁ{xg a PRGEAE BbRBEYor 14k tha®2 Pl’ne Peisrveshld BapploRiately equivalent to

particulate conpositions be ractionated to renove

| arge particles and the desired particul ate

conposi tion collected. LargeSparticles nmay be renoved

by any conveni ent techni que, including settling under

normal gravity, centrifugation, and filtration. The

i nventors have found that sinple settling (i.e.,

sinmply allowing the |arge particles to




settle out under the influence of normal gravity) of
the bul k particle product for 15 hours yields a
woanp@agseon having a particle dianeter of | eseCrhamo2/025415

p.m This would be approxinmately equivalent to 52 WO

2004/ 014322 PCT/ US2003/ 025415 centrifugation for 10

m nutes at "1000 RPMin the commonly used Beckman JA 12
centrlﬁj%)ﬁ)tﬁd?lrfoﬂ fo thiAGePRAITODERRM i$1hé Qox’ﬁﬁﬂiﬁy B&d Beedn AL 12 R80T 1ﬁthepartlcle

hr period. Filtration with a 2.7 mpore size filt

size reri cpReGintever Sl B oog BN 3g-1 M pE e iy dso yelds
satlsfac?ddf lé?sﬂ%tvbl r}e%d {o%ﬁlgﬁmﬂa{ &f lﬁkueﬁartfuflé%rﬁo&ﬂ"tﬁe bk barﬁaé blo@he®. If the

ro uction process has not been
producucaumrocees ho bt meteqarTisdent nderctsni QoPGHens ARG srgilepepqle it is
preferr&ﬁhﬁ rﬂ}eaéo Boéntloﬂ 1E stefAiAd &thi€ goxﬁthﬁ‘?he pRRe& %9%@15&&11191& dtétile filtration.
1 ze FO Int 1h the pr.ocess

[02@4da mnlaaueost sispdnsion pf the particyite ogpositiona emer@bt?sbe suitable for most
i lj C &:ﬁ%ﬁ?ﬁﬁﬁ&: ied
L AL T ——.
out in gyfharmmeesisellycareptable aguruesabitiandhon it is profyred ﬁrab@la EXGiRjgpt make up of

rtd Wwisich h ticall

e e e
acceptable. Nopfageaptatileteeipienth may Reiepio ﬁ@ﬂ@éeqjlﬁu}gfcon\(eﬁ’@onal technology, such
as dlaf(ﬁpa@;BIQ ke \c;\l%ﬁg%uﬁ gél%gn&ﬁtﬁnmhﬁmﬁ%g&ﬁow QAnd REBKE Wﬁéh the size

excl prents e not har macedut | cal | y accep tab

fractiodtina uelwﬂnga bbr@n@,xlt:inpy @ﬂoquwyt tgsompiApei %9?10?3@5111 értflé’b‘ffer exchange
§ | RGYion SH6Hat hRddr kbdd@loh©®hich results
nﬂoas fer&%ﬂ% Q@%glggﬁﬂ%ernég%lon %ﬁ?@ﬁgpoggaphy andlc
msmeﬁh@KMﬂk@ﬂnd cxdhangskze fractionation technol ogy
[0@?2 G §om¢c¥s1tf5ﬁ§’ of e 1 ?@ﬁe&pfn%nﬁlsé& FORREDR Féﬂn?—@drly formulation by, for

tironation an r exchange Into a sin
examplsy yoplglézifgangqueoysy squqnmgn At thgpag@qul%eeqqq@ggl‘p%m or without excipient(s)

presen§ hﬁl%@&b%g??eg Yndté) glgfcmg ofdistateORge BRIV RS e %ompcﬁltﬁh Afhich is

tio n and er exchange). [0205] The

frozen ewhiyoiilized trsyielfl adnepavidertam @ﬂfhfmmpaﬁl #n- pcoprighieadligee gagnts
1nclud£ %ﬁtlgréancg ﬁl)futre@{onwr@c}hg&mtepé{mh £ QdimpI8 )§1?§§ﬂ%| sfich dsYieRfsé, riBbdaUfructose and

qgqueous suspensl artlcu ate COﬁpOSItIOﬂ
the hk( \ajcphpl ongavs spﬂm}tma@mgql,pp@ﬁpl(aggl sorblltcgﬁcgs{qpc)hancﬂ:qs @?cgdg@trf;halose sucrose

and lac(-l)(%g Rhur rO%C\QHJlﬁ(&%ﬂ&Q&I@ﬁ 85 P&, adaass, Elﬂ{ogdnsﬁﬁtlldf&ﬁte' ﬁotelns (e.g.,
conposition is frozen and yopﬁlllze
gelatimging betura atbripin) eodiglycdzet rAnd Synthrsc B19RYBAT @qddwlyn}s& éﬁfrafcﬂ 1pan
Bt s @189 Rv) Wikl f086lad & exempl
exempgl g}i @gﬂg%l ?%? Q%ﬁglbfg I;wéééﬁg }lsr?'p e sug a{(s vs) u clh as % ex te;(%n;peary
cmmmﬁmﬁ@se fructose and the |ike, alcohol sugars such as

[Ofﬁ%@ ngéH the & Eﬁl@tll isA06k S04 R 2 Qhueotd Sigsnfian, &&%ﬂcle product may then

I ng t hal ose, sucrose and | actaose, naturq
be paclagedirifergbly @h@ﬁi‘retprgle sendifions Thegreds formeos fiegackagiag i b‘?@h depending
on theli}ff ddd & %B@ dlstﬂ)ﬂb%o%' diShne’ adwell asHR! RéfbBncRB Bf th&MmblkBr and/or user. For
um n | ycogen, and synthetic mononers and
adminjstsatipmas n mse@ losthe pasticipprogues Y bt issarer inigVialermpoplih chflexible
packaéeﬁg L £R ké{rﬁx‘oﬁlefgr RihRavk? oﬁiﬁe/ %&MC\() I th ptr(hiuatqg@n@eﬁdéﬂrfor

nmpl ary concentrati on. When t he ConpOSIt
adminjstsation biyénhglatien, dke Iﬁ‘?ﬂuﬁ‘dﬂ@’dil?@@%%lﬂ@ oS, amperlsafie- feq) agmmlstratlon

by neb‘ﬁﬁ&q Lﬁ? it ﬂ%%gtpga&gedm?to @%@ﬂ@?aek@é&fo@ﬂ@&ﬁbﬁ%@ﬁﬁ for use in a portable

i'tions exact form of the packa

lnhalatmnl therogar devicaespemsithAERHP inhelation derigr i radism SREP-)- Riidhatety, te
compo(QLr?SL Hag BE h@%ﬁm ‘f)lcwkaéiﬁ H}ﬁi‘épm@ﬁ o araRSRERA 8P&§REer@dl administration

er and/or user. dminjstration as an
device. Ajhe corapsisision g alsa be misned ngla é%fe‘tnaheaiylplféts ar %%%‘H% pripritqpagkaging,
X aRRE kAGIB UKV ch has
such aylgag)l\[/n?%t}lon @%@‘a% rog}\;\(gf IOIEgéfn{%t She product. If the
product IS |ntended for admnistration by inhalation,
t he product may be di spensed53nto vials, anpoules,
etc. for admnistration by nebulizer, or it may be
packaged i nto di sposabl e package/ nozzl e conbi nati ons
for use in a portable inhalation therapy device, such
as the AERx(r) |nhalat|on deV|ce (A«adlgn1CDrp )

Al o« a

o " e o o o



devi ce. The conposition nmay al so be m xed with

addi tional excipients or carriers prior to packagi ng,
weueli/as2per neabi | ity enhanci ng conpounds, | ot PONAIS2003/025415

sal ves, and the |Iike. 53 WD 2004/ 014322

PCT/ US2003/ 025415 Methods of treatnent [0207] The

i nvention provides nethods of nodul ating an i nmune

NESTRID SLtrdafinéh | Ndi vi dual, preferably a mammal, nore

referably a human, ¢ i sjng adm nisterin o_t.he .
(o2 o erot b Bt R ik FopO bl il
preferal {THURRKRAL Woad preRrabBia Hufah,wd@psdingadiadistagnerto Telindivigel a

composlﬁf% oE %ré'r?vlse%i impqgg%éq%rg]éhg%g i&%lﬁ%eosghu:l’aglgg %:IH ?—‘H@e immune response
and/or inR¥RME bORdkcng ATHILtHbeSin@fugelrekponsn Thoomposiioh bf the @ventioo is

. .hodul ate an | ne response.. As describqg
adminigigsed 10 gp AHAURt SFISRTG AR FLTBHEE "HBY e
of an in@REHeREsp6ifk Itk BE hurdditel ané/on@ilblkr, egH is Siemgregituaing atatlard techniques in the

techniques in the art and as described herein. [0208]

art and 3ydeseribgd BeIPBn proovi des et hods of nodul ating an i nmune

[0208)S TR B Qeritidn 8rdvidedhnsthelis @F modiiting @i lnhynearespamset an individual,

referably a hu conpri sing .adnj ni stering t.0.t.
ety LR SR S0 OB e b
compoditiBRLET@¥asKEnAsH. IhniiBYmodutativsl Mag tnchitd stinulging a Thi-tipy remune response
e BB s RO AL 4 B R i s
administeré& it an Aot sufidEhitb Slotilewd ah fmmumeaesponst. Aslflésciihed hereinpmodulation

ofan B GV T3PS SHTPLHE FULI R e Rl e techiniques in the
art and @5 @dseibed@bdetd. ar, and i s nmeasured using standard

5 ey Pt raSaE S e BB e B30
descriﬂg&ﬁ?f&ﬁ.”gfw&rﬂ%ﬁ oMt rfbﬂimasdtriljr,ohh_(iﬁaividdﬁsﬂ_tdn{g_ﬂd_ ger Iei n.
referably, I not_ necessarl the Jnd vidu | .
e L s T Ry
immung Wsh&fss, shetoatlergics O dlety-antcaiaathad. wilnigrafidnbiaypeposition of the

inventiR o 1 A OR RO B8 e raorb T e i associaed
cytokineBM@EH 184y fe@Biih b Fedution BTthe TEDtipk adshane fentuces esotiagd with the

. ,..levels of one or nore Thi -t re nse  assoel At ed
i 15 B SR B SRR B eron
associalsildifoydees e asp ansedicaat sfimprorasat inadine dr mbtelof theeymptoms of the
. i ndi vidual,'s response to the aller.gen, .
disorcr RO G BT P AIARES TR FRRICYSIISH i e ope of the
symptSSiaclidik @ deditis@roe bsmeore sfiht Sollowirg: rhixdtiss dliepgic cenjunctivitis, circulating
ot o S0 5 S A FPE B B oy (o, i
albuterdl AdMigiyteied By eRebralslobinhaléropridvbzeent i n one or nore of
t he to i ncludes a.reduction,one or
b G P o g Gl R BlorRb ) ebafy of e
inventioh i€l igdiviagal rdceividle s vadcineg Ehe edctineimay bagprophpddctic piccine or a

hi st am ne .and/,or requi.renment. for "rescue. +h a disord
therapyig Ay & BB PRNETASGR SRS BT OB A SPEr e_%ﬂc%&d ith a disorder
for whishltRs igdividesendybat ik (0g., Melbbérczlens antip@@ 43 vdcning for prezention of
tuberc]? m 2Ia" géﬂ%gf %&?cgln!qu%h\é}ﬁgpuogllf Ol:S ﬁlglle%gﬁ?}%% ?slg(elgcﬁat?dswiéhna particular disorder
affectihg) thie i dikd@lal, lseheis WL mghe@ulosis o Mehovibiserfacaeuntigens indnbetvalosis patients,

. prophyl acti ¢. vacci or..a herapeut.i ¢ v ' . A .
antigofy S BYA 36 v cn e 108 BRI bl AEALDp ibiiduats subjest o
allergio§ B8 3E18Crom ahindividus evittl@ancef @1g., whilatrittel én UiSdPaéntidlal 5,484,596), or

may be at risk (e.g., Mtuberculosis antigens as a
vacci ne for prevention of tuberculosis). Therapeutic
vacci nes conprise one or nor&epitopes associated with
a particular disorder affecting the individual, such
as Mtuberculosis or M bovis surface antigens in

t ubercul osis patients,

%gere%%r?bg{l] herein, modulation



antigens to which the individual is allergic (i.e
al l ergy desensitization therapy) in individuals
weoeuhj4mes32eo0 allergies, tunor cells from an i nBCYiUS2@B/025415
with cancer (e.g., as described in U S. Patent No.
5,484,596), or 54 WO 2004/ 014322 PCT/ US2003/ 025415
tunor associ ated antigens in cancer patients. As shown
tumor ads$bciaa ﬁﬁﬁi@nﬁm chl&:bxqwtlerﬂlsi rAsshstvn it Fxamplsfs, below.cdptitatienref a

composittéo&é{t] &lﬁ ngxyee %\?{ L2, epa 1t% vprgp a%% Efcélé ds\é{l{i B3 Lg'f}tcé Qu%gcn (HBsAg), resulted
in increla$td hieASEnti-HB3AS aﬂfbodlm ln dﬁBSd!ig:ommrE@@Chdmgﬂf’rﬂﬁth Q,fé{afég alone.

red to .ad istr t|on S
[OZgg]R:EE%ﬂn?pgﬂtlgq rﬂtﬁ m}/e l())e 1%% @gorg\!m%ﬁgn w{tlpt%(l, %lccﬂ:lg fe.g., in the
same 11@@51!)@?@ dotempbitatieoind) Gut\,sapmate}enjéc@pg) or therpompesmoyaxfﬂte invention may be
ction. or a OUS
admml?tﬁtjjei{gp?raﬁ}y (8 B %asé@% LS. o6enorofthL’Lﬁlgl§1lﬁ%é§1¥ t& c‘;lﬁe ‘F?x%/m%eln certain
embodﬁlﬁ#ﬂls}’thé hrﬁfga?{ts)aﬁﬂﬁgaéoaieyi léaft (g" the ca;npbgtamt byl éithiagvalent or non-covalent
r.arfter a I Stratli on e N

lmkagectg Ith(e é’ mﬁﬁ“ﬁe‘”ﬁ © Iee‘;]’ucuaalt]etclom 1&%}‘ Af(ﬁ)i lé%\?%)% 8}{ ne is
1mmun§ﬂbdulﬂ6rytchtﬁp@ﬁi’mdﬁretpy togn 1b§ﬂv16u:11 heeivog\eahenirte results i in a;l immune

non-coval en : :
responge g thﬁ é('fnicflnte&‘gaéfsesh%tsﬁ%gzgrcf Iaglﬁ‘le—ty'&%@mesﬁgns ¥s %erg:taféﬁ?o Wi fvals which
receive VIBROAAGE Hben o of tlmnm:pssn:mns of thiaévegiont Shifimg towkirds adlidttype

receivin CClI Sult s
ot 58 B EE B b B8t n e

&, SRPARKIAFNS 260 b Bty sk respdiseiashocihied W‘toklhﬁs predJEtlmeo s'specific
VaccmvaCCi ne%gﬁ s{t ned Sence@orf 1t§ 0s! ? %h ntléglll?s of the vaccine, a
for theiaSEHE) Qe APPSR BUEFHEVED S e T dsbied®)es

reductidf il BRASHRcAHed abtyooaled qieat,ﬁe dartthemtxgmpsa bﬁmm gaccingiang/or an increase in
onse t

(DTH) c
Thl-aqs?f;éa[t@é)ggggdpqg Rp%(/'l rfar’t ?zﬁa&ge f%ﬁ{;a/g nge ?notr}]les easg gf;tg%ra etutl%vaccmes
adminiSidtRK bNe SompdkEEh! Gﬂthé)lﬁv@]fuoﬁhﬂvasqﬂmteiults in dngaliotatien of one or more

symptc?ngsg glﬁééqorqeg 1\:’\/]1’1]1(:9 \é,"é‘ccc%i???e féléeﬂg g \e/‘lg%ec %\égref?t t& gne of skill in the
art, thd &Q&@irhﬁtﬂm(sm anﬂ'ﬁmﬂ&&ﬂ' ﬂie&tlﬁﬁroaﬂﬁdnbwﬂl depersipmchd disordepsought to be

the anti of the vacci.ne C
eatodrifor ATt HPGHUR eI aE-na 1Y 1Ry HsNERRRR L pomposidons
of the Rfverltidf pii8 G4dcihe reshlfs ih Reluedseughingt pieuralpe uhastwa/lmam feever, and/or other

symptsg%n@gﬁgtn; %tg Ia?t,? %W%n?gq? 115%151 %lﬂergge;l ut%e in alﬁ]e\f%epgées&gm%gn therapy, the
treatmSMH ARLI ™ a@édubtﬁkﬁt ifl tie @yElgtomwbi aﬂ]brgty lieg. vadaitine in rbinitist Alerged

to treat R appar en one pf. .skill in the
conjungiyitis, fﬁ@ﬂaéstla dgvels yﬂ%ﬁ %P?g’)' CuH “H% jenels obfistEinD);
[02 1B OEsiboditiehds oﬂﬁiB @vention rélire tdinmomdmpdwasony thterapy opmdividuals
treated. For exa

havmg %Pre‘leﬁﬁté‘}g&ﬁe%Pg 5(13 (erﬁéé'aiuﬁlg %s(e ca&ﬁhe? ﬂrt a?nﬁ{lta Qt?oug glg?a%(ea c(%n@eq' 1§ an attractive
target fd?%nm{ﬂﬂcﬁﬁﬁdumﬂomlbdd@symemcmefs esprbstsSumcrr-assadlamé and/or tumor Speclﬁc

antlgeg%o ‘;sjtlgi; ar gg}ﬂtgf)e J %lgﬂwg t@ﬁ@’a@%r tSP m{.}%tel?ne(%t N \Pgﬂqésﬁgnse against

mmor%BHs&stuEé peIkettsad ol Bystahdeek@lwgabémm r:ctllszbattheomrrtuhewatpyl, leading to a
treat res [

WLV LTI AR T TN D
invent§édtb htﬂﬁlﬁiviﬂutall Having tdncetredultniy stimulation affa Thy Eypeamdllum response against the
tumoréhl{lfg (%lp %q{l N gfeqﬁéon?%vg f aﬁlno{] e%l& tegtl(t) %; hn’éjt O&ion of cellular immune

systerh 531 (wgrwms)bﬂcroynpbh@tmmedfumbmd munuheamem v by bgptaader effects on cells

pr.e- exl sti ng .di sease or
proxifFeals DU R e REEP Ee g AP R A R0y Hectmol
18:509-514. | IR ARG bdndixt, amninewmfmanpasam of the @wputipngnay further
t unor - associ ated and/ or tunor specific antigens which
are not found on other cells in the body. Stinmulation
of a Thl-type response again§§ tunor cells results in
di rect and/or bystander killing of tunor cells by the
i mmune system leading to a reduction in cancer cells
and/or a reduction in synpton(s). Admi nistration of a
conp03|t|on of the |nvent|on to an |nd|V|duaI having

o - " o, . - o o ——p




proximal to cells targeted by the i nmune system See,

for exanple, Cho et al. (2000) Nat. Bi otechnol.
weaoEPI4B14. I n the cancer context, adm ni straPComwsefoda2s41s

conposition of the invention may further 55 WD

2004/ 014322 PCT/ US2003/ 025415 conpri se adm ni stration

of one or nore additional therapeutic agents such as,

comprlgegﬂmmrﬁ)f oB&léri mdrél mlﬁtlonﬂlﬁhdrhﬁdﬁlce&gents kl&mai i@ reapyple, anti-tumor
gi mens and/ qr radi n tr

antlbodgﬁtcpmpeég)y TRGLNS 0. Qr ra 1a’rllon tﬁe%{me]n nt1 or a ﬁ\:gﬁ{efs 1nclud1ng, but

not limitdattd RACYimbr AGIHBML fagaiamls @ﬁd/ﬁeiénmt/es\)thsadﬂ'mld awﬁlpclandanh—tumor
nmonocl onal anti-tuno

N R T T
antibod@ ?é'é’gé}itssm rcéﬁcbﬂﬁer@;fy (8.4G RITEXANBElyuxinehY éﬂMEHN@ ifcetuzumab)).

Admmx%;a?{gg p{(ﬂgﬁ;ﬁ 55056 a%dlﬂa}ilﬁl (eg%ﬁFlér Ia%eﬁlts&flay (#gur bei’oreRq%er-Ia:Jungr clmcurrent
with adﬁﬁﬂéﬁab@m@dthé M@&%ﬁ@oﬂ@@m s may occur bef or e after

nd/ or concurren Wi t ion. of .t
[OZbégr {rp@pﬂog}ogu]e@% TPRY, 1 ﬁccotfcglgcf 4v11 tﬁ?ﬁ%%ﬁ;g% 15 agst% gseful for individuals
with infeB&Su8 Biéedséh p&ﬁ@ﬂdﬂ@mﬁectmi disdate wihivherd regstarit & lallmmal immune
useful for 1ndiyvidu i nf ect.i.ous

responsghers CAPAFE SPUPHr arotsrel s de i iRt PRE R

Tmmunb@odUlkisH Merd p?‘ﬂﬂh@%e uedSpransBatnient of infecione ds@sescausséby dsjiular
mycobact eri a

nf ec racel | ul ar h
e o o 7R bESA 4 S5 pon o
the inv&ftioh Haf 6¢ hdhifis@ied eamaividuals sftbriby frcmlnhycblmcterlpiahsh@gseqmsh as

tuberm.é,cﬁ &6@8?@ (t:z{bgrrclgl%sz d?qﬁgégjz)%sa nae)gtl ?Tg%)ros (i riM ?épg%% infections), or M. -

marini SR bR PN Bediitnsa it Borositionl of the innetitioh dhadsosisafulffethé ngptment of
from ny act eri.al di.seases.such a

viral 1n(eé‘,t1%ns 1nﬁ}1u€1 Q’cﬂpxggﬁyén agaa/rlrumresgl %Prgts?n%e éag;(lz r3s (‘%%V) hepatitis virus

B, hepAtRBBVRSYC, Hetpes ﬁrusesM)z{rﬁcﬂﬂaﬁE hlefpfesesimplemsl)uses and\paplllqmawmm Diseases
or Mulcerans .infectio

cause Ty R T PSS L U Gk DD Bt ey P0Gy o
falcipdrih S dr PN Palariae), WRhighiasif (@g1 Indrgobly Lamfhbnaeznzz’anammzu& tropica, L.

mexzcc%gfsjlgllb{q%t lgirl.%;ii 3}26(72 Ecln%le[r ﬂé@”ﬁ‘/ﬁ l(,lﬁsl\éggasz,paél!{%% kt e%az zJaE%.nd t%xoplasmosm
(i.e., inPécBBA ?Tb&dopluﬁﬁﬁzs gaidli) ARP bdnefinfony partiedae cdmps)elasle‘élerapy
cause

immg g eapby G by bR BBl o e st s
schistds@hiasiP@leV Mfesieh By blBod Mdeaisf taaegenusi Seishiosami aghsss S.ehagngtobium, S.

manso;ng&sgég:q%?lm{t_) nd {55? y ortggﬁrzq cgcglrc])% 1a518 Zlf » Imaflﬁcélog k§ elon%wchzts Sinensis).
Admlﬂfstraﬁ&ﬂﬁ%pamcalaté/cempds1t1oa©1fﬁme @pvientéon,to amnidtvmbadphﬁ@mginosl an infectious -

dlseascb@ﬁ.g’ﬁs Inf aqlc nf %%IHSIF ?tgsﬁpg&%)g(ggtﬁﬁ clg’cttllo%s%cp e%se }n &lm%%mbodlments the
infectibi ARG atvRalMisesepOSi tion therapy is aI so usef ul

[02]255” "Jgt{eglg\%%cgagﬁugﬁe(r grog?d%s W&%@té gn%rsegis;m% ngla\ﬂ% in at least one Thi-
assom&t&ﬁc;@&m&n 8¢ hiaptdsionBluging NLaS11S12, ha@rm ardly lanrlTIFI\Boc In certain

mansoni aponi cum_ and_ S. nekon and
embodithenis ﬂ@hp‘@gpcjgp I?rpwées mqtl}ppégﬁlpca?psw 0 g[gﬂgkftgxﬁ |I@\I'Y in an individual,

yAeRA! by fidbieri ffective amount of an
pammﬁar[rlﬁilﬁ%h?) dlwdﬁ ' tnhe [ n%éér?t&:a gﬁ& tyo an |}}nd| \}I dug}g ne

1mmu181ﬁfcfderator§gccfn’[p©mtlalmolthﬁ individual suchdthat 8%+ iy inereaseds Ingivigpals in need of
anel.i or at | on . of. t hesin | kfFN-y. Such

o LT bR oS NRHCTR L 5 G048 3R o . s

disord¥fs fitludd b $6@B&-.of Erﬁ]ﬂﬁﬁﬁtoﬁhﬁsdrdbtemtludmg,fbu’r ndh bmltpﬁ tpwlebe@ve colitis.

soc s bR i SR R pep b
IL-12, TNF- (3, IFN—y and IFN-a. In certaln
enbodlnents t he i nvention p56V|des met hods of
increasing or stinmulating IFN-y in an individual,
particularly in an individual in need of increased
| FN-y |l evels, by adm nistering an effective anount of
an |nnunonDduIatory conp03|t|on to the |nd|V|duaI such

1. i




di sorders include a nunber of inflammatory disorders
i ncluding, but not limted to, ulcerative colitis.
wa@ucedy/odsxor ders al so i nclude a nunber of fi br oPCT/US2003/025415

di sorders, including, but not limted to, idiopathic

56 WD 2004/ 014322 PCT/ US2003/ 025415 pul nonary

fibrosis (IPF), scleroderm, cutaneous
pulmonﬁ@d]b&isisQI’PFl), lelfDédmﬁJ dutanedius radiaapla'induceﬁlﬁbr%m epatisdlbeatispepluding
schlstospfnbars%tég crgs e\R%t}c f11b osysC{eeﬁael?%goglrs] &g })vel:l)%s; 0 Vd%a%mﬁﬁt%ﬂ?lv%lch may be
improvéd B AAu@stRyioReRTFNiys tAdatiniaratiod of aﬁl\hlylundi&nbdluhicsy ccampomhorolﬁl

an i mmunonodul at ory conposi t.i acco eﬁ‘ﬁ,{] Wi ¢
accordapprewitthihe MVPI&WHF@% 1pgn frqreagy lilﬁ‘g\‘ %E?§%15=|3H ) 9“?%?}‘81“&%‘0“ otoneof

more sﬁﬂgorﬁse Steibilisatib of2oHe lof ARy BPoME, 20861 ﬁévenﬁ@f @ shyiptod pigression
ilization of one or nore Sy

(. reéldfé% ot ¢laminggion of ¥iitingaldesions ergsaf@g&ﬂtﬁﬂsf tkf’eéla’f&f PRishEEpigs o IFN-
y or elimnation of additional |esions or synpt oms) of
' the disorder which responds to | FN- Y. Qa%‘0216}1

[02ik6} Abelmetbpdstafitheiinwpatinn ey bewyachesdip exmbinadian Wi other therapies which

make ug m'gﬂ@z{ah gfchaw,' fobth Hﬁ@ﬂ&ell §8h 8P4 a8SniWRkieR of AXBKETd4BnatdiE agents such as
care or the disorder, such as
systemigtaitiopstaroid theony 6F 2 caortisopa) it Bimat ory agents such as

[OZﬁ@tIn {Q&ET%%&)F&I&Q&E %ﬁé)lhgenf_l‘é}?gﬁﬂg%s(rﬁetﬁ)ds ofiREbdsHRNEN-of ifl an

ncertain e ts, the invention
individpalppaitibaaripit dudokdividal nmwe@a&nq@sedilﬂl\ha lavels, /by administering an effective

di vi dual t I
o 5 i G S it P 0 s

Ind1v1d§£l§) WHee @bf iAttedsEMFNOIN R thoddé BvihgENoRIRes Whl@]fgehﬂalil)hespond to the
i ndi vi dual such that IFN-a | evels are incre

adminigtragiow PORTN e inglndingaacagpoinapidF Nas derlydmg. bt ﬁPtel“‘?lF?gé% viral infections and
cancer. hglvdeﬂgn dinBidl&tts MMM IBNE bR diindré BRRIIoBuIABS polynucleotldes

mnistration of | FN-a, including reconbinant |FNa,
effectiverfot indicing, IFN ot prndncnpm mntpélée ens,or yioreaT CG s, Sreomegyfosine, G
sequenceat S“ Zrlddltlorill 1§ ﬁl%tsa tdtsthe F’rla%d loMire iRGhibRRAuINOS

I nunono u at ry po ynucl eotides effective
polynuf:kaotldemﬂiui@wmged Iepgim Bmd@monabﬁce@hgﬂ/@éf SheomacyiREine Cpmay be

1mmed%ateq§( ﬁ’rané adjg@?{gﬁ BRAG APSS %\é&'f& ﬁnaysl?eod" GRECS se!]d’ég@eqﬁtht dn@Br more bases

at the 5 end
separamngmmmﬁ@uwat'bﬁybrorp@y;oame,l Qaﬁvmdllﬁ CQGsequenser Inserre papedimpents, the

addltlon'clillef(gj'dg{d%r%ngllbro %%tﬁ%nea g@fea Je(s) B DL ?Yﬁ@aﬁﬂﬁi@n ofdBdraTCora

ent to Sequence
T, 5-bmmocmsmeo Bie 5t endtdighe @S seauenen e saie HbmeNs Wb iional TCO

or T, SS'lﬁgm@osfﬂg & B ue g?s%?eq{eﬁ oy ?_he): agdlmirpmc’ly&‘%sf ®6p a T 5t @Mcytosine to

sequen n sone e I ments, the additional
the 5° didGf awdmmund'mocﬁlamry) g@iw}qcbgﬁlckethe gl(g@q@bqqg@@gg mayecreate a TCGA ora T,

of a T TC T
"bmn}oocgt%&ﬁ%ga&o%@%g&sgh{ QFSS end o?r t ﬁe CGo;e%uence
IOJSI&ITB‘Emnﬂptes! Dfuemtustoumﬂ@ow nelypetdtiotifles patticataty etfpetive, for mducmg IFN-o.
producfi 1Pn gxclﬁgg%%g g’r%.%) ’llmC%eé $oq g %@T@éﬁ%&ﬁ)&&d&ﬁf’l@ﬁ’t (BEQ D

ronocytosine to ,
NO:270f5’ m@mﬁnm@@*ﬁmmmr @qum@dwb ét-T@@TCGﬁﬁAMTtTlc&MATGA'3

(SEQ @ﬁﬁ%g% @%g%ﬁ%ﬁ;ﬁrtc%g@ﬁ{(&%%% (sg'z%fﬁ ﬁgjg@g% osi ne,

5 ’-TCGmGGmmm'ﬁmﬁ@AMGMu CSEQID N30y HﬂﬁﬂC&WGTTCGAGATGﬁ ’

o B RS R B R L AR e, ™

5’-TT((:SE@CGTTGKUTZ\A)CG’BTGG'—@(IBEQAD@@TW@GT@@EQAIA@%CGGAATGA‘3’
(SEQ éﬁl (%}, TCGTCGTGAACGTTCGAGATGA- 3'  (SEQ | D NO: 28),
PP CGGTATCGGTCGGTATGA- 3' (SEQ | D NQ: 29)
5°-TCE&TB TGESATERAIBNQ:ZEEMD NO 3 0),
5' - TCGTCGAACGTTCGAGATG 3' (SEQ I D NO 31),
5' - TCGTBGAACGTTCGAGATG 3' (SEQ 1D N 32),
5' - TTCGAACGTTCGTTAACGTTCG 3" (SEQ | D NO 33),
5' - TOGTCGGAAABGUT CGGAATGA- 3'




(SEQ I D NG 34), 5'-TCGTBGAABGUTCGGAATGA-3' (SEQ I D
NO 35), and 57 WD 2004/014322 PCT/ US2003/ 025415
W6 200HOGTBGT GAACGT TCGAGATGA- 3' (SEQ 1 D NGO 36), wROEmUs2003B25415
= 5-bronocytosine. [0219] As will be understood by
those of skill in the art, the invention also provides
for the use of the conp03|t|ons of the invention for
5 -TCGHBM@G’EI‘GI}AGAWGAL% RMID NOx36)sdieiem B FS-yremerytbsingf

[OZiMﬁgﬁt\@s%g%Etggd I:Eyr goste qctllpi tfle aﬁ'l !ti% nt[fg?ldallgo dv'ﬁﬂs ﬁﬁ] the use of

5" d sor der associ at
the conipbditions of the ﬂwér)ttmﬁ formmnfactnesyi e nedicaraent far pesrie ggmmglo@s of treatment

descrlb?%;%'lxli gl}tgh‘%%g g? Séﬁ?{%%ul? a;e%%g‘eo ?r%%[ngrg oS Y iRt sdoBialdf with a

Th2-typeliithigdesiongs aidinaenipngsi ttinomating atdeasbomsdind @ssafipted eyiekine in an
invention results in an increase in IFN-a | evels, and
individyals | ts in amelioration of one or nore synptons,
[0250]ahdinlni’sﬁhhcﬁfbf af immﬁh&nmdulmor}ecoawmptl@ng accardan@rwnh the invention

results g:ai\é/tsq?qt#q?fgllﬁ% ﬁcsl!g)o g‘rgld }tg F%%{th f (one 9r n‘10r£ ?}%:[Fgrhso Ptablhzatlon
of one &ritforél byBpidiRy, anvddrpheve@bRONSISWIngG of ﬁhgxassw'iiNEg methhmdm ordflimination of

the invention nmay be practjced i on
oy e maves e Ter s oo N o Rutd B venion

may belpgafticdd! 11§ iiShatioR WA ofker tBEkapieY \$ﬁ1é}ﬁﬁ1hl&l’i1p @lie sttlard of ¢add for the
ents for viral infections. F E1Also provi ded are
dlsord%éﬂﬂwédlﬁmlsfr@éﬂﬁ‘&fﬁ@w% agegts fﬁra‘f“ia Yy serum | evel s,

[0224] IA% p’rcﬂmﬁzﬁ ard Fsthods dErdliudidMéves, fudtidulidy selmtieals, of IgE in an
di'sor der é adn1n|ster|n an effectjve anpunt

individpelher ed Arelet o Beh PoSTe 0BAT SRBE PO o 2 Rt
compoﬂﬁ“"tg @ inditiBudl "THRADERSHO B! tﬁé Mnrﬁkﬁfofﬂoﬂlhlhtaiy@aﬁmﬁpm&bﬁlp@mon may be

e adm nistered al one W t hout |
s PSR o VDA BATE)  SRPRIMGAET i SHEER P G AeHeet Reduction

in IoE REHMGH AP nelibRtib6F dn Sthbi® sirfiptMs atht IgBrdlted ﬂls&ﬁero I$actogymptoms
nore synptons of the Ig E—relate%ﬁ%;sor

1nclud05%}hfg/@yf§ptomﬁ sych @erhipitise Fwng?\ﬂ% CIOASER, S eélgltlyﬁ' to, a{l?rgens a reduction

in the Q/&Bioﬁﬁ OF hi¥drdyl 8 an IHAVGIRET Q@S AR SR atrbdillcﬁc}h ih Gevatityerf gesikrgic
f educti on |ntheS tom;o

responiéncopaBED e IToHIoR 8l PRY Moo ol TG A P i pafitipg in an
individahl. 30sclel lbBllinents SRARIUS Bf tre%ﬁﬁ@ﬁtﬁdllé@@’conﬂlhm intivésddintinistering the
al so provides met hods of treatlngf é? gn§] dditional
immungEsR gL POMROSEPR LA RAFEFLLAT SmHt Sghee SRR iy adition
antlgeﬂﬁﬁ]ﬁﬁ%ﬂ@ﬁ thd S@dub\& dB& Thhteled h@miaRReddichOfemaiicheidae, can decease or
adm ni stering the ipmunonpdul torgﬁcq&gqﬁjtlon ymth a
can inqsepse {28 {fl @pve&%@q%@es&q&taﬁg@ therapy, PYeg BN COUNS trgﬁgp
(029§l ith k@R mboa M dn@eihe aRBAtdh ptdvaies MBthodshe staimlbting IL wodietion in an
of antigen adni nj stered can remain t

individyals Bageilasly in apindividuplds aged of increpsed BWQ%FP‘@?{&“‘V‘% of CTLs, comprising
admmgf%ﬁ@%ﬁi dfed@elapduktiE bRMhurdHRiultbE oaPssitonab the iektidmhtuch that CTL

I n sone enbodi nents, the ven
producﬁa@p ﬁd@;geaﬁd dnqiyigpals mﬁﬁed@fﬁncberafﬁsl@.[ &qcﬁorbzﬁ'r %osequwlng disorders
which 'g&@kéﬂ'y%ﬁ&md tR@rTLia6tNiS! Sich disoaderd 1ﬁdhdel, Blitabt linnited @€ daretr and
i ncreased number and/or actjivity of,

1ntraceél§]<ﬁ Wifegm_pfs, ﬁ&mgﬁst@flpré%ftgaq%ula% Posgfon érhaccor%anrgg w1tls1 theqnventlon

results 1H.ﬂi1.r' PeRRd W 8TD N0 NP esilts i Bmélibritia of tithi of nthuedymptoads, stablhzatlon of
that CTL productlon is increased. |ndiyvi dugm%ng?g

T

nnmatlon of
ers

one orgore FEHERTRS ACer IPreYPRien Of FIBYINE O PSS 61
addm&g@l 1@!1%@ Qp @;rnedtéms) ) araskd&mﬁamemmsvm OfL aStindy.

I sorders include, but not a
(07340 Mebr gt i ipyan e P augmpor S eberfeg fetin Haeh os administring

particiRAE bipdlsAibRs WRHRGHiHol@RtiEen. accor dance with the

Invention results in an increase in CTL |levels, and

results in anelioration of one or nore synptonmns,

stabilization of one or noredsynptons, and/ or

prevention or slow ng of progression (e.g., reduction

or elimnation of additional |esions or synptons) of

t he di sorder which responds to CTL activity.



[0223] Met hods of the invention include any
enbodi nents descri bed herein, such as adm nistering
weoaonddioaad2at e conpositions with or w thout anti gemusSa®3/025415
WD 2004/ 014322 PCT/ US2003/ 025415 [0224] As will be
apparent to one of skill in the art, the nethods of
the invention nmay be practiced in conblnatlon W th
[0224]h @& wilhiey epparest t6 oe dfilill jrath aic,thamethordiof te inyentiogymay be practiced in

combln@@%ﬂcxg%g% %ga: kﬁ#ﬁ%ﬁgﬁ)&&}cu oﬁ’llcllcat%n f%r:wlll}llagtﬁé ﬁgarﬁ&.lga(teeg)mposmon is

admlmﬁéireﬂ Fos b, hmmmmodmlator}mmmpmmon aat beadmiramred ingpujpetion with
anti-m "Bﬁ «E}'ﬁgst s%gl‘h os\&?l%c{qlﬂgll gcﬂ' e aria%ra eintsp%tcoﬁa’ Bhcion Jwli]ch lelshmamcldal drugs

dru such
such asiRAthdYidiaf&/opdlibp@inobfor trpsttmamiadis Ifauentst & gjlmlamoagvlgx anti-mycobacterial
conj

ents, cti,on t
aroes st Souiie PR gy cteob o A LR PARAE, i Bnpuptionyiv
allergeh U&ERs@izhtQsi therBtfbeandisc (anesrgy)rpanmtq unction w th

all e ensi ti zat t hera
[02&5} ﬁé%‘t‘*%“g‘tdé‘f%ﬂ a%gmgkgtborrﬁqg r}épeolgﬁlat%épﬁhﬁo;lﬁdgsﬂag¥l}rther
compn@é adnTRHHEIOD dwlﬁtoﬁmyrecadmmcml hmmmm)themy)elftm ragdmi (i.e. caragerit sduich acts
dm ni stratl&n of on

via the; 1%%yﬁ§qlgﬁ 133 gergla Fﬂ)lgl %mimmune s s{e 3 nﬁilud V{ﬁi buh not 11m1ted to,
cytokmél, adjivagrs hﬁ‘ﬂﬁnﬁeocﬁgsihlelﬂﬂmg,diut)not ﬂlﬁlltﬁkthL m@xboctyrfmmlehtg and/or derivatives

S i ncl udi
and m(E’}?‘E %‘f ﬁl&% éla%gmngs aélﬂ)g]ﬂq geﬁ{vatbvea Iﬁmé:rsc’aot)l E C?ﬂ)&ésqyf the[)ageutlc antibodies
includd thodetuesd ih Ehe caindet dvmckyt (ferga gnehier antidhodies)d édmumlnatxgsof smhdaddltlonal

immu nﬁ’g%g!ﬂgl?al nt | feég %Fﬂlf LAJIENLSinaDH) r&%ode“ vatives

erapeu Fe™an di es include
02256]354&1 1uﬁzﬁﬂomﬁddlhﬁy partic@ate canpasition (IEY glso baasiniinistgred in conjunction

with an i‘lch’ﬂ %gt? ;@ﬁ]ﬂét?ﬁ ]]E)nla E fl teInC\)Nr}t C)a:cn enznl’i!n? Qﬂiagohf f)lﬁllcu'}]ate composition and

an adj@l@sdeddpedch fossnéiation oEé)ﬂﬁ[ﬁﬂmeAwspbmmﬂxmmem@@us can result in an

rticul ate con 0Si 1
ot A oS PR i T P8 R P LR o o i
compo@fﬂibil @RI ntigdnhlan. Aﬂjmnmmdkximyn the pstranql ingludg, dut are not limited to, oil-in-

water %qau gx?sh%grglnagfwﬁg@g? pim (ﬁ mell ea , g%og @%Lagahléghﬂaﬁﬁles including
but nof Bgiddtto Ipﬂlﬁ@rene,m{mmhpﬁ;dyphmmhmm a@mh@tid@m@lﬁgsid@. Other suitable

that which result rising.t
acivsapiolsp A SEAMILT T G Vi AP A AR e o EATgAr-D
muram'ﬁ}ll Seﬂﬁﬂ?‘éﬁbdnﬁl dehﬁatﬁési; n@mﬂ)ad:télﬁllnu ¢k, wdb]l.ﬁreparaaonsomohophvstphqtyl lipid A,
oj I.-in-

mycolgq aﬁﬁl] %%Ya&m%mﬁl%‘i lﬁg%ﬂc copg %?&ﬁg@%&ﬁdaﬁ? éf <(:)h0ge"?J t%xﬁ I%Ss"ubum’c
polyplid3abhe Bﬂd ddpwvhtiegtand infﬁﬂrﬁ@hrhtﬂatn@@blﬁﬁlb?;lﬁ'séﬁ@om a!mhla$ those described

T T T

hereint (AdJLNBﬁQare %J%Me(i R 0IS) Patan Mal @M NISX Forvesrii@ARselnd for production
of ant@gqqlgs 19‘,3111{%%& %gggegi?:la géngwg ﬁ%%v g %W?Mbo%?%%%té A incomplete)

canbde®!l i ¢ acid derivatives, noni on| c bI ock copol ymer
surfactants, Quil A, choI era toxin B subunit,
pol yphosphazene and derivatives, and i nmunostinul ating
c Qualigixesion ECEMImeaticithaismine sepatsscr i bed by

[Ogg'h {E}?‘ Fl&il‘)jlgglg%ﬂa&@ 399,18 ctsN%tn T L(‘ié’l}lﬁ&%gg %&bggglaﬂﬁl \l/ith other

phamﬁeeruﬁbam andpslj imvanbgeniamad/ad mm@osﬁmiu@mm agemts| hsGescpiheddyerein, and can be
comb181ed wgﬁlﬂ 2 glg)dfogosglciaﬁy %{:ﬁ?;ﬁ%?er clzapr{flerr %&be%‘leéﬁ a@&] gso{%% trlllg E}nqgﬁtoil foh'iftfudes these

Freund' s adjuvant (both conplete and i nconplete) can
be used. Adm nistration and assessnment of the inmune
response [0227] The i mmunonodul at ory conposition can
be adninistered in combinati 8 with other

phar maceuti cal and/ or inmmunogeni c and/ or

i mrunosti nul at ory agents, as described herein, and can
be conmbined with a physiologically acceptable carrier
t hereof (and as such the invention includes these




59 WD 2004/ 014322 PCT/ US2003/ 025415 conpositions).
Accordi ngly, the inmmunonodul atory conposition can be
wadniriiser ed in conjunction wth other PCT/US2003/025415
i mrunot her apeuti ¢ agents including, but not Iimted
to, cytokine, adjuvants and antibodies. [0228] As with
al I i mmunogeni ¢ conpositions, the immunol ogically
compoﬁfufrel:tAocerdmgtyuﬁlesmmnmbnmvh@w copfpositien gan bt pdministeredfin edniumction
with otgeﬁ 1rlnﬁlgnotﬁcaapeut i gglq‘s) ﬁ'@}#ﬁ%g 2%1}] 13&?5‘91%%&1 fo 8&101(9 %gts Q@Pﬁqmdles
(02281 Aatmmralmmmmgmevommmons; t}@nmrrmkcplbgl@dly |effeqt1he amgunts and method
of admgﬁ rta‘gr SotI t}?e pgglcu ap & Irrgl%enré)ggdl\ll\%{c&&h grgSosﬁtn)‘ﬁ c%pﬂqrgﬁﬁk& 6& the 91(11v1dua1
what conition dswo dbe tradtet e;ndm%fasuotmemdentm drie shilledyuirthavirt tagters to be considered
mcludewaf %R}%r i& I]o l%gte %h 1fC A anlls%er%d ¥vh8t!]eir otr H&rﬂ\{\é &%un@lﬂodulatory c?mposmon

Ul gen, ro ut
will be&dﬁiﬂiﬂt@éd with m’attatmdd tcbwlalltlnbmth@'ﬁvlsﬁmnaﬂ]luzanngiem@gemolp@lle and/or

t
an‘ugengl ﬁ(al% ({Paﬁ rwgr% 1on aofi Iennu[nﬁgr o?rtﬁlmlrﬁ& g {f(ﬁg%@ b;L, Edr%uﬂgtege:dt S{lcoh factors
are knovakie tlmm:tfand ﬁtlseweﬂ wiltih dreskilliof thosst in theradhie make such determinations without
undue Eﬁp% ﬁin?té sgﬂabl A Eg%tg%bg:e Zst oﬁilg ?}kﬁgfm{qﬁ&qge éle%u%o&uﬂﬁgn of immune

esire resp
responfeg., stlrﬁlhlbﬂinml oA TENN amf/orl IFNFoy. Sibeh e ininkide @esponszm aamgen is desired, a

suitablla Hmége:rafgéﬁl grpe-stEat (B)H)ga#ﬁ@'? tdlf)s?%@?laélg%es og‘ %ﬂmne r%sponse %kﬂle antigen.
GenerdIB0dds@eiiOtetd@incd By e amesiofite IVG adimisered Igelte patient, rather than the

e B EA e SBE SR e ACORUTAREE kN BRI e Mo
compo@NViBH, &hven Grlamduitsyof INIC @alivieredihayt tee, foo kyompid, from about any of the following:

S s e s BTG BB onne
400 to @@@ %Qé ’?ﬁ@a‘%hﬁe a&B@ﬁgﬁQpﬂétea@lrﬁétlé}ft dépagdsf @l ph@wiaBglogical properties
05 100 t 200 to 300 g/ kg, 1 fo

such aablga\ﬂailﬁv/ﬂv@ clqa(ﬁacq fétezeér@%%& admigirgtipns00 g/ kg, 400 to

[02597 'ﬁﬂl eliBetivd BRodHR 3R MEBo PR i SaNGIbIHR Iﬁﬁﬁﬁlaﬁ@ﬁﬁo@ﬁte composition
depends on pharmacol ogi cal properties _such

can vapy| kessran thiripfividyal patieakdayired Uil s P Gf igordys the stage of the disease

and otl?éii ot SEvidnt 88ne §Fd% iR, ehd @6le(sy & AARMIMHatianche ARG Articular
admnistration of the particular partjcul ate

appllC@@m@’@sﬁiPP@réﬂ to g vl §n B R BN OR BT R HIOR RS g ot limited to

toplcaf:i B b e ad RSl tBtHussal, Epﬂﬁ’erﬁ’lﬁl fHr&fdralEfastrdiftestRbIQGR rafo-pharyngeal
e disease and other factors evident t one skille qﬁ

and thﬁOItah)e inghuding tigesbraghial gy trasalyenidrn AsHahl egrdetes s o hgt provides

sufﬁc191§t li%lgML.t@ com%ﬂmoh ?@édaﬁ{h BER BRRAER of SHoRNE1OAMSK kdehsured by blood
I n out es of adm ni stration incl ude ut are

levels.nBhe dbsotite @dlowns givenisi eaell patigetdppends oy RhaepsplagiFal properties such as

& RassRter al, gastrointestinal,
bumyéﬁﬂﬁﬁaso aﬁEMKﬁggg tyﬂ%ﬁnbulnnnar i ncl udi

n
[02304 nébde@mﬁw a¢rexané|P¢sf anddisquoewithahigh ponsertiatien %fg AFS s gtgepreferred targets
for the 191%%01515&9%9&7 %)Qx‘ﬁt:ulﬁ’t[e Q&Jnﬂﬁﬁlon Stifufs! £&dnBRltraRBd b gabtcdla® composition to
osition tain a tissue concentration of about
mamnnaha:osm awl/oreasespevhany AR pue preseat i relativelychigliropgspirgion, is preferred.
BiRtih ot RRE: lat ition formulations
[Ofﬂg cpg %S\élgtlrﬁé‘;gﬁmgﬁﬁ erties souc ﬂ)g}s%l ogvaael compOSI lon .
sultabblfeatmawd epplmt@namiuu ing, bé ngt liitpditorpbysiclegiesHy a‘foelzts‘df mlﬁéants
ointm&ES Gloh€ GinkkS i ?bls AR gﬁalaaﬁgnﬂléh%ﬁbiﬁﬁ 18 hfladdb 3y a dressm%or bandage
concentration are preferred targets  for t
having disngrsedthereine deliyerp ays{cqnb Y girest @BWB’@%‘I“‘PP@ a defiyggy system into incisions or
reTelnl Aifa ﬁﬂf dda G @ Re AREIRQASE & 5iRIbriferest. Creams, rinses, gels
open nﬁgffg% It?%man 3 ﬁucosa ewhere APés arembresent 5
in relatively high concentratlon is preferred. [0231]
The present invention provid Q |nnunonDduIatory
particul ate conposition fornmulations suitable for
topi cal application including, but not limted to,
physi ol ogi cal | y acceptable inplants, ointnents,
creans, rlnses and gels Topical adm ni stration is,

o o, - o



60 WD 2004/ 014322 PCT/ US2003/ 025415 or ointnents
havi ng di spersed therein an i mmunonodul atory
weoaonddioaad2at e conposition are suitable for use Pas/US2003/025415

topical ointnments or wound filling agents. [0232]

Preferred routes of dermal adm nistration are those

which are | east invasive. Preferred anong these neans

or ointrAdnEs Havmp sibperseellthereim s immasomndulapiy dertimelhte aempasition prgspigahle for use

d subcut ane%‘fﬁliriln fion. O these neans, epidermnal

.a '
asmplcgg?‘}iltmegtlsf)ﬁwu RS gpdrggl?[er red for the greater
(0262 Eefirred routrs T dfrmARGiEspEct @d those wigeh arp lepsttinvasies: dgferred

o eSS RS TS P BB bt s
Of these inans, epajraibhledninisfiovs pgfeamedfor thngrate duicertratigns of APCs expected to
bei .parti cltu[l ate conposition to penetrate the skin and

e in infradetmal g3ie. 1, 69 stream al t hough due to the size of

[023BE Teakdenahlasministratiode revainplistied i applicatipoef asiesg], dngsegel, etc.

erfornmed i.n_conj tion. r ' s h
o PSRN E e GG BB ARETER! 3R Y e
blood s@@if?,@sﬁhchdggrdﬁe ®©uhd ddelof ltlfecp_arﬁbha treokdemml achdniistnﬁtign El{;fgllddqq performed in

._incl ude t are not .|im L @, : . .

o5 M By S A O BN RARTRESI  don.
Compa3itiohs sitatidé foe artrsylertnal ddnenistkaiion inrlude butraprorca limifed tot phapmaceutically

otecti.ve carrier s i di
wr PAESEEHYR: S 4By e SR T 90 o o
protectiielthriiendush et iransdermdl devicaaatcalled Fpatahl). dixemples of spitable creams,

.. _Physician'.s k. Ref er. 023 | ary patch
o3 e 5 SRSy 0° bR REBHR L e
[0234p danaekpldry fatch guelictdr uSemahia metiiod isgld LESSHRIARH TEH tiadamarked

Angel es , iS_pr C i ' ' .
oo SESHE el Rl Ko B ATt SRl i
reservdiPel@troddéschenahoslgdbadehn bk ddapted togravideciosrgepef déffissing peneentrations, to

dose continuousl. n r i.qdi.c r ' &
s o5 S B0 o G o decoran
to the ianufcacérisrmeinted inptriigtioestwhinls aacoropdng ths MG TR BaTOHpeadyct; those
. hhe LECTRO PA product ; 0 i 3 ' cable.
L R

[0285] Glor eystiens] tamemiabion lowieqishe, ulfBodEs lelivany is also a suitable method.

.. trans tra 138100, 5 UL ASOiCrr ;
e L e
(about(11MH5)allSwk the @enc26 SoBfslleddBiverAppiherapdutio ponarfositions, including those of

.. lowfre ncy ultrasonic frequencies (about 1 Miz)
high ﬁcgl\?&;swqgh:t’ general controlled delivery of therapeutic

[0236 s derinalgministetiockssaytislhyose sk mephagiqaer@bgmg:flly irritating the
el ant e 4 0236] R oRd &t il ResftSER thAdidnt. Specifically,
°“tem?°ﬁ{/lg¥e\’58§1[hee lﬁgrl? fsgs 3&?{7 R@F to}ﬁ@%ﬁég{lﬁsﬁ#r ritating the pectioa™
the irrivatioe sivmét bd saffeientib atthaet ARSIsdethaiside efufrftdtionent |y to
voke an,inmune. .r | § Ehbiaiey of diameter,
(0B RS Free UG SRORE k@i Bty of very maroy diame
short titfet which caREais¢doo itnigatesthe ekiméndiattract APGoa the[sge SfAfritatpn, to take up
cSXemDl ary: mechan | 4 BN FoLIRMBESHEMONO-VACC old
partiffiE PR o P S EBRNSE Rom e ol TF o FRET ToPERLAKREMONO
tubercwhii @t neanfabiered bg Rasior Meripwaifd.yom Eranké epntaing aglevieagitable for
. APCs to the sit f o LLrd I O take up
introdpctiop Ptmné‘fngmggur%%g ipta%t%gla{er%éljﬁ@%glroﬁgd fromthe end of _
[0238} Thendesice Fatricheix divppibeted inbe WISNOY Omoanght Haboraieriss.dug- phSwiftwater,
Lest manpiact ur ing | §H3neRd k¥QNine iR ACEe other. The
PA) C%ﬁfsggﬁgﬁgw é){l/ﬁalggr lg%}nlggﬁrg&é%g%é%r%t r g%uct.l on of o
tine diskrppamncutltplivity opsartovwedideeter tivesmfedéngthortich Vildag perapefithe outermost
device (which is distributed in the U S. by Connaught
Laboratories, Inc. of Sw ftvvai er, PA) consists of a
pl asti c contai ner having a syfinge plunger at one end
and a tine disk at the other. The tine disk supports
a multiplicity of narrow di ameter tines of a |length
which will just scratch the outernost




61 WD 2004/ 014322 PCT/ US2003/ 025415 | ayer of

epidermal cells. Each of the tines in the MONO VACC
waizv04ig4x20at ed with ol d tuberculin; in the preeems2003/025415

i nvention, each needle is coated with a pharnaceuti cal

conposition of inmmunonodul atory particulate

conposition. Use of the device is preferably accordi nlg .
layer oftepidérne] cellmUEabolithe tines ipvthie M@NO \Mf@‘é kit istoowipds Wit eld inbarguling in the

present gvglglo% he%cl{j & ad]% % c%%t%&i Yh %ﬁrﬂéeﬁﬁcaﬂﬁ)\ﬁ{p‘éﬁﬁom it qrﬁ}luﬁ@lﬁ’odula’tory

nent are those which are
particulatdl bﬁlﬂlﬁisitlyn ubsbfitle deeicé spmfaileaqgyrdingde the lT[aB‘Zfs@err s written
instruct@?lso fn?lﬁ% U'lch (}g bli Q/(l_)cr% PJdS&C Blrﬁlﬁr @&A&?‘}vﬁi@h caMHoYe ibddah theyn

tions 1s by use of a
embodlmblﬁmeahbsewthncdnlmra crumentb’ctssd mMerf@maélpméqstScel |'s of the

[02?@ g glé sEutaM] S 4Ppro %%g&sﬁlé}?gi at ﬁ%&u%h&{‘&f 1mhﬂﬂ3’lﬂ&iulatory composmons

the area. An exanple i’s

is by usk ef athenﬂdaWhlch ag’ete‘s the outetmagscetlhef tbg«ppldpymjscthusdg?\@k@g éauffiment
ne. Somer Shtifl R 1SS BffRalicylic

ok B S5 L AP AL ghOR okt e gt

acid usedih ﬂle&pmmtwlhly (amllahlle m1dgbdeg§g@yp@m(,sh}dé>y N oe;g‘pq ﬁ@qppraipon under the

220 DT ithishEidntiA b mucosa.

tradem?fgﬁf‘{ﬁ{s ifnf’) PRy proac dﬁ Sl%nb%}:ﬁgérai&g achy J/g Eplﬁl “the lsr?e chani cal

The chénfiical tiraituint c(aasalso be) apmthmlomunctm wiith tl@g@qghamqal jrifant (as, for example,

A Ll i Jh@micQﬁ ft Th& particulate
would gegprif %ﬁ&@ NéﬁﬁgA%%% I C flrvget:rglaﬁ(g%o%gy ti'on can be AfTEE
compositiyran teshspanded iparcairier whith d$p @htips therehemisd ntrqt\aé\t or coadministered
th @gen1cal irritant or coadmnistered therewith. [02401

IeWPB4renteral routes of adninistration i ncl ude but are .
[0240} Phiientetababutesofidenitistiation inlhdmius pisopidinitey toplectrisal @entophoresis) or
irect injgheies st G ,9hd, @y RoSe irhdhscular,
direct 1{}]8{;;[%98 guci% as % gct 1n?er%ggﬂe {I]l%ue’l:s cehtpa{r% ??Jaor‘rus e ar . 0 scu
mtrapemmhéaapﬂradbmh a>t $ubplmlrrea@bsnjnﬁion Hermylasions gn@@ggomodulatory particulate
eGLhqn L QYD S Hn@afRH Yo USP water or water for
compoi}g{u{ %ug e or parer%aﬁadh‘?tp%rﬁgénuér% 'ﬂ? par enrtl or alWa er or
injecticnchnril mriag ﬁmhbn mnpaseeplg brféars baltp bﬁlbmgﬁg@tseﬂre‘ﬁfﬁv atig, ydioger
I &dit drénferd) hjection may be
phorm G Edco e SRR, B ool ot AT pok it ction may
formulﬁtbdh Mphatphammaaibrut:mpaibleysteabg@mngtﬂo@t@mugp ngne and phosphate
nndulatory conposi tion for parenteral injection
b“ﬁﬁﬁ%ﬂy“ﬁ OTIRSERN at ed i n pharmaceutical |y acceptabl e
[oznup rGalsEomisﬂm@hmEteSSQﬂ admindstretioniintiudesbus afeinqtlimited to, ingestion and rectal.
The 1n£eéxg?lp 1ng1:] os ORI %ogéjot‘%l?el n%}nngrngu'leﬁlérf GirtiQate E%@&mn suitable for

es |na outes o mnisiration i nclude, but
gastr oﬁfeetmatﬁdrdlmlstrd_tlgm 1mkgd1ng;1glggqt ﬂlmﬁe@’mjphag’gchpﬁcallmeptab'le powders, pills

or hqul (%r}rtl aﬂc? LL#) &t or'l%rfﬂHJe&Ll' a@ﬂﬁléﬁfa’cﬁd" €As will be apparent to one of skill in
particul ate conposition suitable fo
the artgald cvr(sumtoasmemwill fadmr apmprisa phasmagendsally pesgptale §°h|%t5u°h as starch, to

ceutically acceptabl e powders, pl||S
pmv‘d(e)km'(tfor%ed% g%lﬁlﬂ”r:gestl on and suppositories for rectal

lomﬂn Nassmhayngml andgulwiohdry pmiajsisetiositclyds atsriecastplighgd by inhglation, and
1nc1ud% Ee ivah trbut A slujslf’?s%traﬁgsgp (ﬂ'ﬁ% F)R)El&lﬁa?l W {ednsE ML iR 86utdsO MRE inSéhtion

ceu i'call'y acceptable solids, such as starch, to
includgr fosndaiobubfimfrmnompdulataprputieulite pomyosipign guitable for admmlstratxon by

inhalatjon 1ncll'.:1)cplr6g1r %Ptgx%ﬁ exaﬁ%fjto %ﬁe}{m@}g %ﬁbﬂlﬁ?&e&&els la S LIuskowder forms

t1on, and include delivery
for drsr miwdesmhamtonaislwem syams aDevices siHible &r@Amigtistratien by inhalation include,

Lygo n Aftion delivery devices.
butarg §F ALY BoBhishS, UaBGen BTy ) R v
conposition suitable for adm nistration by inhalation
including, but not limted to, |iquid suspensions for

form ng aerosols as well as wder forms for dry
powder inhal ation delivery sggtens. Devi ces suitable
for adm nistration by inhalation include, but are not
limted to, atom zers, vaporizers, nebulizers, and dry
powder inhal ation delivery devices. 62




WD 2004/ 014322 PCT/ US2003/ 025415 [0243] As is well

known in the art, solutions or suspensions used for
woOheodroou2es of adm ni stration descri bed herei nPCaWS2003/025415

i nclude any one or nore of the follow ng conponents: a

sterile diluent such as water for injection, saline

solution, fixed oils, polyethylene glycols, glycerine,
[ozm]oayis@mﬂ kpbwyo ol thoart, @Qltu@qns osgnmmgpmsglsgbﬁox/@ﬁ ragites of administration

describ eéegrg%eng gl?C{e A9 n;osr' %HECJ}‘ tl?esfoﬁ&ﬂﬁ% n?[{g)ﬁ@rl?@la sRfile MREY Such as water

nts suc Ic acid or
for inj e&mﬂ[. satimddodutilof Iﬂxed oidsh pdlwthyhene gbfgqﬂs,gb@g@w, prgpylene glycol or other

synthetg (‘,38%('8\1}%(2 glq{lb%:gf]?lﬁ taeén[csas%&le tslb%n lgoshogéggﬁe%{d@ Rﬁ&'&eﬂs aﬁ'tﬁ)mdants such as
ascorblaﬁbldl oi sodinin tm‘ulﬁte;mhdaﬁng aga@sudsasmﬂqgndlmm@pqr@get@ raCld buffers such
T

dextrosB apH lirﬁfeaidjlpwé pdth atidoor beses, sheh ag ﬂlEdirgtgi‘Elm‘lq aqldaxrmﬁ}mégydromde The

[ I | £
parenteéql Bgegar%qonpclalég? ?IE:%ST(H& m@&{l&s & Sp%sé%?{s?zﬁ}{%e\%g o ?ﬁ ge%rvtlefls made o
glass oPpladtisaceut i cal conpositions suitable for injectable
e | ¢ cI st.efi | lud
3 A TEegB R AR B g
sterile ﬁﬁleais edsluﬂlcms ot difsersad kel Sailupdveias forthelédgpenozingois pygparation of sterile -
1nJecta§T? é?lPtr"%S grnaﬁreelrsséc}%g :Aes kx)x)flll {e)%gnﬁs sf().)gd gllo% e df E]iﬂg(l F}ﬁtgé\%\n}t isterlle powders are
reconstittiiet! Bji)in&m:@\lvlth esuitelf oarreeréudfnrmdmlmataﬂgm Fqr gitravenous administration,
sultabli)wg%%ﬁg@g%%lfysm 1csl A eftgtenos%ﬂctv@a@r QZI@@B};HO?EETM ms@dﬁamppany,

erlostatlcvvaer Crem)
NJ) or ﬁho‘EMa@eBﬁﬂEredBaiml(ﬂp%)n% all ¢ddes, the ccp)hmglphlatngst}bg siple @@d should be fluid
ot G L GE bl e D S BEIRBEDS L B
storagesandinngictiai gréstved xdastsisthe ¢antagtimatingl adfion of misreergsnigms sychas bacteria and
. 58 B ROy Ay SRR, 7l i, o
(for exﬁmﬂe,(gbyogmh,l Iﬁdspyleﬂel g]lycctl,sanb Haquid pq)laetbyi@ne digalgpnd tigpkike), and suitable
mlxturgsgth?rg? F’ﬁeaentyfog o?the actloﬁ r&? m?é’r?oqéa?lgﬁ{s %%Iﬁlgola dlﬁg%éd;ﬁg varloufs antibacterial
and anﬁﬁmgc’ﬂ lgentsg oy emnqnllq, pq:ralmpg; chln@bghjyd,qjhencé,wgcqrblq g thlmerosa} and the
like. Iﬁ‘?’?{{ ﬁﬁt,p étjexiaﬁlze rt(g l(x)’lfvuﬁgcars%’@{e}% éegﬁ 118 éﬁﬁglea{bgaé ﬁﬂo‘y@i%l%ls such as mannitol,
sorbitdli sediomrchrids mgtheampbstiac Hrevradd bysoxpsipn offhe inj jectable compositions can be

brouglﬁ gf)%ug g)zfg}gfudﬁlfg & %g g?ngﬂ})g]]ltlgﬁj ﬂﬂ%gmﬁﬁ'ﬁglts c%(l) Iy% Iﬁ’r%ox?élé’xgmr%xample aluminum

monostdatanemdgalatin.and the like. It may be preferable to
[0%&‘] y‘gdlg Bvlegl%sl 02 L%ﬁﬁ%as '%}%ﬂle gn?écta%i&%mﬁ{ Eilxstcglir'g@%rgpalreljl by incorporating the
active edsthmund{e) unrnhd thguicd aposit in anmpplﬁpmt‘bwéj@dt Valﬁ‘s@}em R gpmijpation of
1ngred|1eH§s| ﬂheqrgtte ov%gag g%g‘?édt foﬁ’l?vg/%&l%nﬁl%geed ﬁ%ﬂh’]ﬁfgh Gg&g}lym{spersmns ar®
prepaxedbbxomMrpmatlng‘the ao@xacqnﬂpeun@hm st veltisteordtidegogteis g hepic dispersion
Q lofAtddABovR! n ths EARE bf Kerile powders
medluﬁ’n ngtﬂfe r%cpléreé oﬁk&i @%ﬁ%@né%‘ﬁ&h é%g%/e}%glr eo]eQi v i ncor por at | né P
for thd ﬁrepamlon bf/gterde mpotahld celiitions, thmrefeéqupté@ldsaﬁﬁ@mra‘il% aggvacuum drying
olve hd?l'ﬂ: 09£1 desired ingredient
and i B OB RaR S S St OB PR SRR AR AR desreg ner
from zfprbvxarsecbterﬂ@ﬁltérectsﬂutmmthe@eﬁer al | y, d| sper si ons ar e
' GROREMINE rdspéiRe &icited. For
OBF FREmgt oL REPER P e B A MBIRERINDD isphie dic
example dg(ﬁt titeesreohd IR, actyjtiésrvede iderttisal vhep pe inflaenze VWW"PhU%Sé‘dmmIStered
enuner at ed above. In the case of sterile powders for
the preparation of sterile ig'ectable solutions, the
preferred nmethods of preparaffon are vacuum drying
and freeze-drying which yields a powder of the active
i ngredi ent plus any additional desired ingredient
froma previously sterile-filtered solution thereof.
[0246] The ch0|ce of dellvery routes can be used to

.

o L o



WD 2004/ 014322 PCT/ US2003/ 025415 via intramuscul ar or
epi dermal (gene gun) routes; however, the nuscul ar
wonoeoiaeon yielded primarily [1gQ&a, while tReT/US2003/025415
epi dermal route yielded nostly 1gd@. Pertner et al
(1996) J. Virol. 70:6119-6125. Thus, one skilled in
the art can take advantage of slight differences in
via 1ntramlm‘m:ngm npldq:rtnyl (gtriegun)adutsy howver, theanuscylg inasylatign yielded primarily
15G2a, %’Vﬁﬂ‘l’ AL 8 ” Mokl ﬁlteid@mh%ﬁgggé aﬁﬁ{ry br BOAIY(D04Y & Lt e/@ .69f9-6125.

i'nve above- nenti oned
Thus, on@mdmdum theras camtakerpdyantaps obslighadiiTereres mtimpynogenicipagigited by

dlfferené aor%gers] oL 2 cimlmsQH{\%thQ %tlrm!lﬂo ohul!atglg dlﬁf)ﬁnﬂaé’éld&f of the present invention.

ation I mmunonodul at ory
{024 n‘iﬁhsahon/@nsntcc{ned Mposlnv@nml mathodsnf adrainistyafipncgFe meant to describe but

not hm&ﬂt %ﬁléu’le olag Ql%nrlﬁ n%%? i%gﬁﬁz?cﬁ)bg f)ﬁﬂlg‘luﬁ&qw;l@a\(d& €SmpHsfions of the

one the art and are
inventioyDtThel amdmﬂbe@mdmcmg thaivhrions cempqsipngand sleuirss sreswitipthp ability of one

Skllled{q'Hﬁ aar}dla\r/et*enogg?s ﬁ%ﬂ%h&mﬁe}(ee) of the inmmune response

conpositions can be by any net hod
[02M48]0 Wlnallyms (toth cma]ntatmermdi gurintigtived of the spmyrerpaperse foothe particulate

compos(ltloﬁg |l('§£ | e al%rﬁt 0a kf?o%?‘l hftﬂe%ﬂaﬁt:lhﬁﬁﬁg%gpﬁo‘? qhﬁﬁ&d 8 measuring antigen-

asuri ng eci f1t ant| subcl asses),
specifie@atibydytiraductdn (apbldlﬂg |nt¢asqm)9 sregific Qﬁ@oé}’ SWWW%WFE@OH of specific

populatS B 8§€Imggg%4 es guc?leaL b?é_*' Ii"%eﬁsegﬁsceﬁg orQ}_ILL% prQ&ngé‘H:(;ﬂ cglﬂlqﬁés such as
IFN-y, IHN- &01 62, IL44; 1113, Thi 6 bolL- tzedné@s wlaafe dfhsstaannm é’lethms lfes apsasuring

asurin eC|f|c ntlb
e, RS i AE L B RS BBRREAE RIS eyt faonm i
the art.KIM@asiremant dfinembers of sbﬁmﬁmﬂymﬁ tyrrmhoqytm‘g@hgts 6P4% gecellsf da be

ach1ev§!)c/ esvg{fle %v%%x%%?gﬁcesa%g vattcﬁscﬂ?gé'tm (ge s gs(é%t@t?}\cllg?y %ld CTL assays
can be pafdrmsdfdr hmgn(e%ﬂﬁ):nbeﬂyh Bhoetiat (1994 phrae. Q. dealos Usdd:9519-9523

O BTl B0 B GRSy Bl o v

other 263a¢s Blevilbate (h2 @Eine r&Spbudeitnan imonoegenmaet walimowain theart. See, for

cann 2G5 P B Py RS o g LIS e

Co. are well known in the art. See, for exanple, Selected

0 N lular 1 mun 8 P
B ) T T
to the mvéﬁﬁbn tsyimelatigspDiistgpd isnneink raspeisechn bie determiedd ig pirnodr ex vivo by
measugl?g %%Hkg{e nha gt%%hffovn\{ ct:e S {rgatnere% \ﬁlgl %e%lﬁlgmgaf?atbrgﬁgﬁul% composition as
compaﬁbﬂtt@f}meteaiteld Rvithbit rthee parucabate\ppmpomqon sdtds forigtenyine thi fefokine

ion, fr n1ce t OF iy, ¢
produdi o1t S sl RS TRe il B STHORARLH. B 0T pe
cytoklmstphmlutedtxh eesprmsdz uo@aﬂtlaulete compBiion ltreatmelwmdmtﬁsa Thd-type or a ThZ-tYPG

etermne t Ki C €

o SEERC AP S BEr R By b p e oo
refers &rthe médserably frereated peoductkinrod Sytpklwmdla‘ledl with g ﬂ“@h@@egr@mune response
in the grlesegcer#z'l %1%%%%5 c:solrx}gér% %ﬁ@cﬁ@l{s%f oshggéy‘t: En%%gl tl};%%bsénxggf stimulation.
Examplesexf s’ Aypetbided Gttakied hchitly pet de a@éniﬁteéyx Bk2,1E-12, IFN-y and IFN-

roduction refers t.he, meagur abl e. i
o. In 159“8’6% Ih%-ﬁyp@ﬁnaéeﬂ[wwg r fggéc&fchgfe a(iscwa{ w it .ﬁhslﬁg t§pe immune response,
and inb1008) B&: K ESRARKEI tol 14, MB-SPJnﬁSEHB eCelfs Befal forhk detemtnmson of activity of
conpared to.production of suc eé¥§0k|nes in

the pagisHiEif CBmBRSIHORS SR R OF t & sy ‘Si’ fgd from a host
and/orRe AR, Sr¥teRiblyVSISCs aRE ytiBocyted] evan toreqirefbdabilly tmadropkm,ges and T cells.
I L-2, i%' IFN—y and IF&%ua In contrast, "Th2-type
bi ased cytoklnes refers to h%ose associated with a
Th2-type i mmune response, i ncl ude, but are not
l[imted to, IL-4, IL-5 and IL-13. Cells useful for
the determ nation of activity of the particulate
conposi tions include cells of the imune system
prlnary ceIIs |solated fron1a host and/or ceII I|nes

o o - - A N~

e B Y T T



WO 2004/ 014322 PCT/ US2003/ 025415 [0250] Stinmul ation
of a Thl-type imune response can al so be neasured in
wa 2bmgi4eeat ed with an i nmunonodul at ory parti eqiralse03/025415
conmposition by any nethod known in the art including,
but not limted to: (1) a reduction in |levels of IL-4
or IL-5 neasured before and after antigen-chall enge;
[0250] Sigxineatidnaifia@hl typemmm(eaespem mampdsechstnyeapusedaing bost trpatedqwith an
1mmun%c}d[u*é&ol%/ Ig{rg&ll%g %}tbngtom g’ln{eﬁloh ﬁlﬁ?wm&%?ﬂﬂahcﬁﬁ b not limited to:

Ionally as conpare to an
(1) a re@tibgi@anevetsiofiBc4 oo]iL—:bmemﬂd hcfdrecahéhﬂtee Anfeadn-clrdlangeo pr detection of

T T

composﬁt[onyéptibﬁéllyrae corﬂpmbdaé hleantlgﬂt-plgmﬂ othinkedrag@ chafienged, control treated

w1thout(tget I?q%lcbfa?@%%flqp s@cl;]rﬁ g@ltag Yrt%f,ezsgtné !fvel:'ls {)%‘[% 1%n%88m ? ﬁ,al EM Y) before

and aftd?3hfider dhfefzes OMRASHdN Fhighsr I6RIRANES, tID~18rand/or IFN (OL B or y) in a host
antigen- prlned or, .primed and chal I'en con d d

reated i ABHRPRUHILTEY RIS OGRS COTHIOR i AR Egptimed or, prime

and challl_lliged t %Qﬁol@ﬂeﬁ’t@@@ﬁh@mh'e @ﬁlﬁb’ula’t@ EQBiIbAMT3) ThB-type Slased” antibody
treated wth i mmunonodul at ory gartlculate co

productis: 156 eted BBTEBORSH < 0P DAk GH G- PRI &Y KB4 contro

treated %leﬁ%hxrtlbﬁﬂte c@BslsRion;(ll/oP(4) & EbdGdtiof i leveld d\adligenapecific IgE as
anti gen-specific I gE as neasuregkpef re an

measurghbfere ﬁn(}:#mr p@]g@%chag?ngaé{rélgr{sthﬂ 0 PV 8 selgé Leﬁels of antigen-
spemﬁ@f%EQﬁ‘E )10§t ?r&ﬁédswﬁf inAinbAeAirdatsp Peititilste bapdsitioR ash@ﬁ’tpared to an antigen-

treate |nnunon0dulator ar | at e _conpo
primedgey PEIPH g}a@%ha{lglggch compsol 6@2}1;{3 Vblﬁ" ﬁg@mc&(‘aj eﬁP{nﬁ%S&[Eg % var1ety of these
determfh@t%ﬂs RRPEAnade @) nletdurihg BREIERES \Matié’IE)UAP@@iﬂdl’oe inathecytes, preferably

onposition. A variety of these atLons c
micronhaEs abOTEE HO Oy LR HELE AT B oA Taf B ns EROwA n th art
Some dEYIRO QG hSition’c8] B¢ Bleyby nivBG#H AP HRGESs @b aibclhssasflabtiBen-specific
In vitro or ex vivo using mnethods descri bed herein or

antibodigpyusiog Sigrhorindeseiibed perein OSB‘H’é‘“B‘F’n fHBe ¥ det er mi nat i ons
[02‘5?}{1 THE HBIRIRY sUBBAS WF hitGed-HRcifk aﬁtﬂ)oalﬁﬂ]ﬂrﬁﬂucsdl mh@smse of

fi t 1 bodi t.hods d
oy S B 5, 561 D mun

responm 1R ceBY DS ARE h&fsmatﬁé teaR PTISIPE pé $1h&d’aéﬁitlbmquﬁﬁlctlon refers to the
pro duced in response _to I "M NOoN, tor rt iculate

meaS“"@B]ﬁ'ﬁWaﬁqdd?ﬁoquﬁté&%?ﬂbopﬁﬂ?sé%aéedam “é}e response (' e., Thl-
assocui[é?ﬁanhbf&ﬁesﬁ' BFESH rﬂoﬂéﬂlﬂeassdcﬁ&ﬂ @ﬂt&ﬁdféy mhjﬂBe méﬂs{n&d Beanipks df such

herein e term"Thl -t ctian
i1y igted apheis it DA G IHIES B BB HELGT R B o8- Widhe f
al. (l99§)t5|c9i§de Qﬁzm@tﬁcﬁ o 5591 whd ch: Mal‘ﬂ;h](lv etlay, mf999}mﬂmﬁllﬁrgﬁﬂmh&elmmunol
- associ at ed ant | bodies

83: 160‘(3]56:4()_, eqddplggleégﬁ};ab %pc@gaﬁai}%g @/pﬁé)glg ag%od@ a eir%tg tla&se associated with
a Th2- %9 Bnmdid! rerBHs% Hid a&ade Bt 4rb sk 1Rgitel i hukelen 1560 IgGH endiotigE (see, e.g,

ted t [ or W dhe
Wldheeelf al. @998)(@9 985\4"13@81‘?8"(? @8%{‘1?6 ﬁ‘Bﬁgme %g;'ﬁ el orglg,% and de
(02421 t THROThE Lty Rl biasédlKIneARTctioN wigeigacchs hd’mﬁsdlrb’flamnimstratlon of

83:160- 164 d I t., "Th2-t
R M A L
perfonxgd’zb}t MRelld] &6}{1& ﬁﬁl@ﬂébﬂ@, ,Th@ Rélpéraad td@orytaells. aliheserredponses are
limted to, & and/ or, Ig éseﬁ,. €. Ifuhei. protozoan
particujgriyrheneficial for ueellggsatecaﬁf‘dmd PSP YRgeipation peat \3@‘535? ane’
parasrégéJ 'Bh&@nal Sifeloie Biddasds ah@msthrhd) 25wl Ehemdrkl -t ype bi ased
t oki ne i nduction whjich occurs as

i Iiseine SRPSmENs: a LR TRRAREtS Pl&i%ﬂfifaéfgﬁ‘f%@uﬁgwessmn ofaThZ

resporﬁ@ﬁﬁﬁ?ﬁé ddi@inRh 8¢ Ussxampl ab@rdorCialldvels@f Thlvssedated cytokines, such as IL-

responses, such as those performed by N A cells,

cytotoxic killer cells, Thl hel per and nenory cell s.

These responses are partlcuﬁ%rly beneficial for use

in protective or therapeutic vaccination agai nst

viruses, fungi, protozoan parasites, bacteria,

al l ergi c di seases and asthma, as well as tunors.

[0253] In sone. enbodlnents a Th2 response |s

S o o o —l o~



WO 2004/ 014322 PCT/ US2003/ 025415 4 and |L-5, reduction
in the |l evels of Th2-associ ated anti bodies, as well as
woOgei4roediaet i on and reduction in histam ne rel easAIS2I03/025415

response to allergen. Kits [0254] The invention

provides kits. In certain enbodinents, the kits of the

i nvention generally conprise one or nore containers o
4 and TIC6pduicabrig tieeriyvelsmfiThDawoditad otipodiess asi walll aafgE reduction and reduction in
. ___.conposi.tion as escribed herein. Alternately, the
histamipg %Easr‘?é%/reé%oﬁﬁertf)g “Bfie or nore containers of the

conponents of the conpositions of the invention.

pfi gurations of this enbodi ment include kits with a
ainer of IMJstabilizing agent m xture and a
[0264]nThd inexmtiod prowitiésdvits cIncervaie Awberments e kith f the ingengjon gengrally

.cont ai ner of . . ' Inh 42 QS
CompriERE© & rg%rﬁtcgrfteﬁréérrg\%?mpgg%g gﬁrﬁ ¢ co ﬁ%écrl}lg%tn pgllélg{rl}l?t.g “The Ilglio? S
describedblyerdinir Alenately, sngirifs sy aomprise ahé e mase cotainensefithpeqompprents of the

eneral |y witt i . [ ' t

compoifigS bEe retfoh c ESpREEHELANTIE £ K oI a8 Batilr of
IMC/stateilining dpent niietuei and ¢ eomainer iofieatinwipoendersinzaaent andkifsoyiga cqpfainer of

one_.or [ . 0 of I 13 [ ks ] ; further
MC, a icﬁ%?lg%{sol?gtﬁbqleﬁg%gfnév e asc,omlgﬁgllr (gg gtﬁllg:c&:dlﬁ:ﬁq%lﬁg ?gz\%‘t e ng v kl(gsr e .
comprigaeduitaiiadet ofjnsirctidng FEenailbt verdited iinstnelions, relating tqcthe use of the particulate

erbodi ren L ' | fe C 8hY She or more
conpo L5 OB S0P B ol ucormonaal e
symptonBF iniinfectins dfsedaseinaehsiog By tefvels,incressing HEY-vi levets, ¢rpmeliorating an

accordan wi.th . the hods di scl '
IgE ISR+ DeHEmENRT O RA s st Betbporle pithe
compo§ife3 @il génerallg includ isiruvtiemst fooproduction efifimompmpesitiens irpggcordance with

| so,.encl gpse.instructions for pr ' ..
A
the invBi@ios] it eaitddintests imagtalso acldse instnsgions fot preduction of the compositions in
I nmun dul atory . c 0Si tio .
oSG B0 SORER 4 A0l s B i R
compokitiBasTorang of tt aethofadesdribed betréin.conposi ti on packaged in
conveni ent .. appropri at aai . .
0B e RBey S PRLRaaRY R BibRa domflick BATRR inany
converli@t, Gppropriate@ziengthsi Edr xampledif the pavicigaty corapositiah isvel drinfogmulation (e.g.,
resilient stopper. .is,nornal use:
freeze fim aﬁﬁmﬂw&lf:%ﬂ/w?}a I,Ehi afe Iﬁgetnle éé%pé)rgrlglg g?x?nl%g% H%gystoglgdt ’éhg sily
immunogsdsperydadichlteichinpasition gnafy be ie:dS_ily _msmpgltded he injgcting flyid through the
resilietgltsgggﬁ?.;'énl?g_agsy\!vi%g%oﬁrésgﬁe% t Denl %%f)ll? 'cl%g{fresl (%gﬁéé%gltgglgs% grr rsesilient

glass) or resi ' )
stoppefage G torverivtelyiussat foyliquikidridatidng ofijadichleterpamagsitimns alfough flexible
art.icul at,e conpgsition,. al h ' e AE KAGLNY f i
packag'g’?g’rflf“él?rt?o&”%%%a ’ B’%gl's? benearw%g'oA&é%éﬁ% Igil/gd: gl soé% orteEm
combifioh etfthk apeeificalodcy acdag esinhder, wsd administiotidsi deaick (re-\antagpmizer) or
. .a. specifi cttdevlincgeumsuch as an inhal er, nasal
an infgioRdRY ST Vet BRI Re (e.g., an atomizer) or an
[023%] URieGmstrderiong elaging to theusa ofrinmmpampdul ity $eiticTiats composition generally

: instructions.relating to.the of¢ .| MO} @t Rkhded method of
inludg BTGP0 STiso 0 PRHRgUS Et e e AR ed method o
use. Thatattdimid affimasndmoditsay particides ernposiieduiebe unitdiopes gk packages

of .adm nistration for the i.nt : FHS GnveddiBL
(e.g., IE‘?J‘H’?iﬁferPé‘Flgag% oF RIS 9o ﬁ.ﬁﬁn&cf’f&%g?ﬁﬁg{iﬁg?eeﬁ%g rrposjvtei on e
typicalpyrifién istiuttichs se 8 Jabbluir pagkagediagese. 2. @paper shaetlingludgdinghe kit), but

.packages) or.sub-unit doses. .lnst ' opLbask ditk I
mad“&ﬁ’@a(%%&%%?l th(ﬁl%Per VEREFER ggarrrelédqc?ﬂyarplﬁ%kt?d;&\ﬁ? Ft ten £ difk are also
acceptablet ructi ons on a | abel or package insert (e.g., a

paper sheet included in the kit), but

machi ne-readabl e instructions (e.g., instructions

carried on a magnetic or opt p&al stor age disk) are

al so acceptable. 66 WO 2004/ 014322 PCT/ US2003/ 025415



[0257] In sone enbodi nents, the kits further conprise

an antigen (or one or nore antigens), which my or may
waabodme4aackaged in the same contai ner (fornul aCTMIS2008825415

t he i mmunonodul atory particulate conposition.

Antigens have been described herein. [0258] The

follow ng Exanples are offered to illustrate but not
[025’0] lri $oirie etibedimante niid kits fuﬂhﬁmmkleesananamml (er ohe or more antigens), which

al fmd iculate
may or 3 AN R g T Carlob s o Aot prticlat
compos[lt@cﬂﬁwnugeﬂsﬁlﬁwhem d&s(rfbbﬂ(@rﬁmpol ynyxin E (PMXE, also
a
028853 Bl AR A B Sidptho il RS

serum cont ai ni ng nmedi um (whi ch suppl ied the
Exampkkabi | i zi ng agent albumn) to create particul ate

conmposi tions. | munonodul atory activity of the

formul ati ons was tested in an assay whi ch neasures.

interferon (IFN) al pha angd, A product| on by human
perl pher aI bI ood Iyrrphocy"t_agesdg%he "hPBMC assay"). The

rticalateformulations using albumin as the stabilizing

5' - TGACTGTGAACGTTCGAGATGA- 3' (SEQ ID NO 1), and t
(0258} a‘plyuefxmdﬂntwiBbmlgem&EéW&Ee algo'knopggs sohﬁfaa atﬂr@}émphoterlcmB

(AMT%e\gﬁg Q&ﬁ?o o ugﬁeot tyhor m%@%ﬁ&ﬁ%&}&l§@@]ﬂ1 BbiNGhig@edium (which
supphqdhhqutﬂbdlzmgmggma@umm) W@@@aﬁg@}a{;ﬂo{n@@g’uor{s olzxg@!}nomodulatory activity

of the iP SBMPJB%E hs RLOPH MBSaF Rhibks ﬁl'é@sqreg Frd ¥l () %ﬁihﬁ alm’gamma production
puncture using epari ni zed Syrl nges | V\ﬁ%

by huneapendrbhiood BIROmaTs jig RBAKRaPh AL B8 R jre seavence

5,-TGA$._¢’§%T§RA)@ %@A’f@ﬁ @d(Sm(z) 13 |08 ﬁfe%@gaﬁ{/e Ednbrol ohgonucleotlde (-

ace, were col washed tw.c
1SS”) haidtilke se@ledcqoﬁd"%QET%A%TMGé%T@'3 (@Bg)ID D N0k SOl

agl | plates
011g0nm50‘§dé’sq7§e8§ﬁﬁg ?‘F)q /ﬂ@@ ghcféﬂlllotré{ﬁigﬁe bf‘goagtt)x‘e%l#gtgltlu e RPM
[02694 (Pevipheral blyog! n@a@oﬂpﬁqtﬁ@m a@learemmﬁnmsn@w Urinphqparinjged syringes.

Blood W&L {agéré]a'orﬁ(? gidaLL@) eréxgmgfh%nﬁfarﬁ&E@iW&hﬁn a&p&nﬂﬂdg&l— PBMCs,

mV so yruvate, and
locatemumheﬁgghL%nterfm \mje gqj egfed, (tlpqgmfhed [twrgg TTth p%}fi Phesphatg @ffered saline

¢ | oNY @bﬁejélld/xﬁE RPMI
(PBS). ?Féo%ﬁé bR Q%g%’&ﬁ&d‘aﬁ@aﬁﬁfeq 112%4 @rgl%b(v%gtpgitéfgo in

compl@p meditny(RPMI d o0 ‘W@h 1030 lgeph@a@@pqeg hypazneAR gerp ng’é 5P poifsfpel penicillin,
50 ug%gsﬁglﬁlglﬁéc% 35?? m e DS, 1 ﬂ%s%éluﬂl%ﬁﬁfatet £8n xakEM dohR8sential

S o [ rom eac and assayed for
amlnolaaﬂbwmﬁn@ | FN-a concentration. IFN-y and | FN-a were

| ki L 0
R AR AP TR GRERN S ol sty sdnycem
ng/ml anGPVNStth 06G pe/mhdirdedy toRBMEeliss Shy cells itskayitoahih therresescee of test
of IF can var even signj,fi cantl
L e P B PP S Yol A B v
IFN-cQ8R&h@AtloM. Btrabhed PBELd GER adayalaising GIYI’I@S(H&XENTB ELiS?ekits from
exhi bit | ow background | evels ung n‘rw%ﬁﬂB ssa
BioSoptspntarnasiegal, e 2esqrig inthp gia}l'ffﬁctwf SRR M gssay,
backg{bhﬁéfé()éié%quﬁsﬂ AHUAD, HESHbLiBnilY) withdRY don6a Wthet cﬂﬂbﬁﬁés&nch as IFN-a.,
FN-a and I FN-y seCretion as conparedto | MC ? a%g dlevel
however, @cipdnstrefe a.gpxggl]yﬁtagleipaﬁtqm el actyadiop él?drﬁffpté‘telycﬁ’fh'%ﬁ Qw bgekeround levels
under\{\ggtlg]qpﬁgdqq,g ggnsPCT/ US2003/ 025415 0.001). This result

particu npr essi ve because PMXB has
[02%@@]@@@4}10&105 Pgd)(&qnfi\w}pyn s presence gha{burpia §q§p]{te§1 1} Flgmﬁcantly greater

IFN-o 2 TN -&( ge%getfoﬂ ad @otﬁlp?irea to IM® lal%n«.z(p < 0.01) or -ISS in a particulate formulation (p <

agent

w
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Donor I FN-y Medium +ISS -1SS PMXB PMXB/ +1 SS PMXB/ - | SS
20 1 291 4 20 2157 250 75 1 22 1 6 474 127 96 6 49 9
W6%0EA84#1 97 1 23 5 21 510 151 37 4 15 5 228CBAGM03/025415
172 95 4 6 4 17 350 249 9 0 20 0 153 20 94 0 30 O
197 42 90 0 13 0 0 240 25 91 0 27 30 47 1327 104 88
9 367 70 112 3924 2075 89 3 100 7 3 406 5 86 6 182 .
0.001). TisABsuB 285 p&ifiGularB AmpreSshie Hb2auSSPMEB(hast @Gimumamodla0 agtivity on its
47 1434 312. gon?r | FN-a Medium +I SS -1SS PMXB
own. Regulipare seampifesm 18237 6 70 0 0 1244 0 95 0 26 0 0
1377 0 9 0 131 0 318 41 94 0 274 0 574 182 90 1 119
008330 912000 278Table@8 6 264 19 33 2535 0 89
1 207 17 9 671 16 86 165 358 15 353 864 341 87 113

Donor 212 0 326 889 125 Mean 291§ 5 90 972 78 [ 02631 An
# addi tional experinent was perforned to test
ajmphedivet 1 CHISE as-IShie cafMBBi ¢ cBMEBISISAg  agYiKB/-ISHC

20 (FTSY was zuixed witth eitbher PMXB (218D g/ ml fi n&b0
75 cpncentration) or AMIB (1® gg/ Ml f4Hal concentrldti on)
96 i h segumcondaining nmedi uss (whi ch sifsplied the 41
97 stabilizing2agent al bum npiin the &W ture well d5and
37 tested in the hPBME assay228Li ke PM3BP0 AMIB had rl@2
95 activity ondts owa, but 17esulted 330 i ncreased 249
9 i munpnmodul gpory aotivity as conpar& to +I SS al ¥he.
94 Resulgs areszgsummariozed in Table 3.1%8 42
90 0 13 0 0 240 25
91 0 27 30 47 1327 104
88 9 367 70 112 3924 2075
89 3 100 7 3 406 5
86 6 182 12 23 2275 675
87 4 341 12 33 4500 425
Mean 3 106 11 47 1434 312
Donor IFN-a
#

Medium  +ISS -ISS PMXB PMXB/+ISS PMXB/-ISS
37 6 70 0 0 1244 0
95 0 26 0 0 1377 0
9 0 131 0 318 41
94 0 274 0 574 182
90 1 119 0 0 833 0
91 2 0 0 0 278 0
88 6 264 19 33 2535 0
89 1 207 17 9 671 16
86 165 358 15 353 864 341
87 113 212 0 326 889 125
Mean 29 166 5 90 972 78

[0263] An additional experiment was performed to test amphotericin B as the cationic condensing
agent. IMC (+ISS) was mixed with either PMXB (100 pg/ml final concentration) or AMTB (10 pg/ml
final concentration) in serum containing medium (which supplied the stabilizing agent albumin) in the
culture wells and tested in the hPBMC assay. Like PMXB, AMTB had no activity on its own, but
resulted in increased immunomodulatory activity as compared to +ISS alone. Results are summarized in

Table 3.
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WO 2004/ 014322 PCT/ US2003/ 025415 Table 3 IFN-y

(pg/M) IFN-a (pg/ M) Donor 1 Donor 2 Mean Donor 1
woaoro1B2bean Medium 0 0 0 4 1 2 +ISS 29 0 1BCTUS2008/025415

-1SS1 00301 PMB 23 6 151 0 0 PMB/+l SS/ HSA

767 190 479 580 90 335 PMXB/-1SS/HSA 17 45 31 1 00

AMIB O OOOOO AMB/+ISS/HSA 6 48 27 14 2 8

AMIB/ -1SS/HSA 0 0 0 0 0 O TPiRGA] Particul ate

conposi tions using polynyxin E, a conpound cl osely

related to PMXB, aspiNg( 1y oni ¢_condensitng-cagghil) Were

al so tested iDodohe hPR 2ASSR¥an ThepRgédl CUb&of2  Mean
MediunOr nul ati ons pvere  ppenmade by eithey (a) O S+C mxing
+ISs ol i gonucl eotige W thothe stailizingjiagent { human g
-Iss serum al bum np  (HSA) gor pol ygt hyl eng gl ycolg sorbi t an
pvxmonool eate (MAEEN(r) ¢80), thgn conbipning thg ol i gopHSA
PMXBYHSSEHSA W t h gt | oni gogondengiong agegd (PMgp or PMKBY ;
PMXBIIS§MAQ C+S:17m Xi ng49! i gonugyl eotidg with gationig
AMTEBONdenser, thegn conbpning wig h stabplizing ggent.
AMTEMIBIHSONCENtg at i ons49f t he gonponerss in the 8
AMTB/assmisat i ons pvere 1 go/ nL INC, 5 ngpnl PMX g and ei yher

20 mg/nL HSA or 0. 4% (Vv/V) TWEEN(T) 80. The
formul ati ons were allowed to stand for one day at room
e (approxi mately 22C) before us

l"%‘@é‘.’eﬁ%ﬁ?@u cePORPOLIRRS HYDE BRVBF Fer SPEREENd cfpgly related o BMXE, as the

catlonfc%ﬁ&ﬂ?ﬁgjﬁ@ntb%ré/ 85d t€§€éd’lﬁ t}fé'h'PBMG &sa@g Ming bé{l&iﬂté Rmulkifons were
tur es were

premagi, by MRS & SCHPAE aigmbBieR s BT eoatabzlezn@ga,gmt # Gppman serum alburin
(HSA)QJrI @qyw@leﬁ@ gu_y&ﬁ sorbiddQndab184te MWEEN@W)F&&nfc%bIHﬁg Mg&YHSA

sults are summarized in

|
it P PR KBS BATPEH 9 EBGRS o (oA SUeiina ) gmuclkotide wih

catxonBQBﬂfenM alﬂ:n c&%&%iﬁgmjsﬁtbﬁgﬁ 3 6218 i) c&fé@ﬁtfaﬂbl% %Q'c&ﬂgélents in the
+|SS 5 17 11 109 122 -1S 5

3
AT MU N I T A
80. Tie3Brnfhi&iohdere ENEMRII1 StandForldne HBy #Qdond tbdpdréRire @it mately 22°C)

before use. Precipitate at the bottom of the vessel was resuspended by vortexing prior to administration

to the cultures.
[0265] Samples were added to the cultures to a final concentration of 20 pg/ml of oligonucleotide
(100 pg/ml of polymyxin for polymyxin controls). Results are summarized in Table 4.

Table 4
IFN-y (pg/ml) IFN-o (pg/ml)
Donor Donor Mean Donor Donor Mean
28212 28213 28212 28213
Controls
Medium 5 5 5 59 32 46
+ISS 5 17 11 135 109 122
-ISS 5 7 6 225 156 191
PMXB 5 4 5 268 213 241
PMXB/+ISS 15 21 18 632 470 551
PMXB/-ISS 5 15 10 207 142 175
O/C+S
PMXB/+ISS/HSA 1685 67 876 3303 039 4171
PMXB/+ISS/Tween 1577 105 841 32 478 255
PMXE/HISS/HSA 155 18 87 711 699 705
PMXE/HSS/Tween 149 13 81 32 32 32
O/S+C
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PMXB/ +1 SS/ HSA 1685 67 876 3303 039 4171

PMXB/ +1 SS/ Tween 1577 105 841 32 478 255 PMXE/ +lI SS/ HSA
w03604084887 711 699 705 PMXE +I SS/ Tween 149 13P81/US2003/825415

32 O S+C 69 WO 2004/ 014322 PCT/ US2003/ 025415

PMXB/ +I SS/ HSA 2333 109 1221 1047 1082 1065

PMXE/ +1 SS/ HSA 230 12 121 417 295 356 Exanple 2

pvIXEMEsAIAUl at 1 op3e8 hupen celits wi tib4par t 1080 at €1065
PMRIOARGAISA Ons utid3ozi nginoni onkc dets@rgent 298s 356

StabiTizing agents [0266] Particul ate conpositions
produced usi ng pol yoxyet hyl ene detergents as the
stabilizing agent were tested in the hPBMC assay.
Addi tionally, conpositions further incorporating a
fatty acid were tested. [Bl2fiplp2 Innunonndulatory

ergents as

mnth PNKB to forn1the paﬁmﬂmmhaﬁﬁmconp05|tlons The

preparations were allowed to stand for up to seven
[0966] SPRefuliteconfpdetions Iprddh&dl’nﬁlBg/ﬁblgmbmydpnamtecgmMS the sighilizing agent

v RGBS e TOETI AL A 26 v

testedrg/ ML PMX, and ei t her 20 mg/ mL HSA or 0 1% 0. 4% (v/v)
(r) 80. . The .for wer e .
[@%Egﬁg'}”&gﬁ?d‘g?m’fyoo&lﬁ?’{u@ técie +? Ut eas(%lxﬁc?g§gﬁ\§?eél§}§en%%§@& sorbitan
monoaeeft@newsle@ 80P Hef intedatith RMXB hefobo theartioflate kempasgives. The
resuspen vortexin [ [ .
e AR o B AP bR AT . which s
run asCddbdribéEia Bxample fli Bkl coaceneatonadf thacanfpoéntsih the fofmulations were

LRSS 581 %o S A PO By oo,
formulRiS A \ivebe glldwed tdtardfbeont daﬂtlroqn’i tetdpera’pa?((tapmgp{naately 22°C) before use.
Precié‘%{ép I?tgorrlri? ! \?es aggfv!as\greea,gglen vo%e> E%ér? r%ﬁdﬁhmgﬂlgn to the

ore Wer e assay
mmn£ESU|tS are sunnarized in Table 5. 70 WO 2004/014322

T Lo R, SR Sl i
fi d contrdls 403l adsdGedhithg thed HBBMOask&y/ruB 8s described in
(100 %%%l %%‘ﬂ%ﬁ%g ONE 895151 §|:.8 :I.ZS;-:|.5ZEl 2269 215 P\VXB/ +? S/rll'lls

Exampgls J¢ g&llgg‘ghegggxcgmg compOsitipys Wers aefive, including those which were a lowed to stand

for 7 days before they were assayed. Results are summarized in Table 5.
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PMXB/ +1 SS/ 3 hours 406 1054 730 1814 790 1302 0.2
oTween 80 PMXB/ +1 SS/ 3 hours 457 877 667 1617 822 1219
w0 20041 B322en 80 PMXB/ +1 SS/ 3 hours 425 729 577PaT482004/025415

1247 0. 4%9ween80 PMXB/ +1 SS/ HSA 1 day 360 776 568 1286
456 871 PMXB/ +I SS/ 1 day 394 824 609 1719 1207 1463

0.1 % Tween 80 PMXB/ +I1 SS/ 4 days 590 300 445 901 130

515 0.1 % Tween 80 PMXB/ +irsf¥edSA 7 days 4000 1455

2727 1529 613 1071 [0269] A further experinent was

Sample PErformed t eghd ng anot hex-ypsd/ppXxyet hyl enelfNba (hhip
detergent (TVEEN(Mon8S) ®enéhe MEabi IDoabNg Bgent siash
conpositions includiipg a fagdy acid (olieg c aciod) .

Mediun{‘\ddi [ onal Ty, one sapple wag fiTtered wy3h a 267 mis0
+1ss filter prior to assay [0278] | mmgmonodpd at oryr7 250
qss Ol igonucleotide +l SSswas mipged W toh 151 279 215
pMxB/PRkMESY et hyd IRRg( 20) 389rbi t asp trieakeat esgTVERSEr) 8640,
pMxB/AREN M xed dufy PMXBog o fofgaut he marti csihate 790 1302
0.2% THRIPRsi tions. Final concentrations of the conponents
pMxB/AHRS) he for muigtd ons avere 1gmp/ ml geh/C,  Be1my/ mis2BMK, 1218d
03 % Tokdd®y 0.4% (v/v) TWEEN(r) 85 plus 0.4%oleic acid or
PMXB/AIESTO/ ML HSMwoufhe fapgul at rons were al ipwged tg st apay
0.4% Thekn §ne day at room tenperature (approxi mately 22C)

pPMXB/PRKAIE Use. (g prepgpati onge wer eegl | onesd  t os%t and7l
pMxB/ARE/ Up to 13 gdays bebgre agspy argdor esuspendadobef aues
0.1% Twe&n 8d 0271] Sanpl es were added to the cultures to a

pMxB/AHSRRl conceplr@ti onsoh 20 gboed of44el i gonucl eotspde 515
0.1 % TwtdPg@/ M pol ynyxin for polynyxin controls) and

PMXB/ABSAYED | n thgshPBMp@ssay143 degeri bedsion  Ex@anpl 407l

ComposTTToNnS rncorporating or pol yoxyet hyl ene(20)
sorbitan trioleate (TWEEN(r) 85), with or wthout

oleic acid) as the stabhilizing agent [ .
(026816 A Fhor PRETBRRLOE BTSN SSPEART g PETOCRBLF PridReetergent

(TWEEN®BY)1a2 84 slabiliZia® h&nPand €dmY¥sitRAOhe A3 2 Zatty acid (oleic acid).
"PCT/ US2003/ 025415 ~ Table 6 Sanple Time |FN-y (pg/m)
Additpaaibi oRpawpleves flterpg pib a 3G 2asfiltqupHeiiArs2y 6 PMXB 8 7

[0%%*ir§t§m%¥rﬁ>d819toﬂy4(ﬁigo§d¥i‘e%ﬂdeaﬁs§ Sabmitd witl 5 d:lyeyRR20h Sorbitan
trioleate (TWEEN® 85), then mixed with PMXB to form the particulate compositions. Final
concentrations of the components in the formulations were 1 mg/mL IMC, 5 mg/mL PMX, and either
0.4% (v/v) TWEEN® 85 plus 0.4% oleic acid or 20 mg/mL HSA. The formulations were allowed to
stand for one day at room temperature (approximately 22°C) before use. The preparations were allowed
to stand for up to 12 days before assay and resuspended before use.

[0271] Samples were added to the cultures to a final concentréltion of 20 pg/ml of oligonucleotide
(100 pg/ml polymyxin for polymyxin controls) and assayed in the hPBMC assay as described in
Example 1. Compositions incorporating or polyoxyethylene(20) sorbitan trioleate (TWEEN® 85), with
or without oleic acid) as the stabilizing agent were active, even after filtration through a 2.7 pm filter.

Results are summarized in Table 6.
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PMXB/ +1 SS/ HSA 3 hours 737 661 699 PMXB/ +l SS/ Tween 85
3 hours 1770 492 1131 PMXB/ +1SS/ Tween 85/ eic acid 3

woau4n1#8% 477 631 PMXB/ +1 SS/ Tween 85 1 day 2662/URBD3/025415
PMXB/ +1 SS/ Tween 85 1 day/Filter 4000 33 2017

1711

PMXB/ +1 SS/ Tween 85 12 days 4000 4000 4000 Sanple Tine

IFN-a (pg/ m ) Donor
70 43 PMXB 16 84 50

Donor

Mean

28232 28233 Medium 16

+| SSTabl¢63 56 Tween 85 66 55 60
PMXB/ +1 SS 60 93 77 PMXB/ +I SS/ HSA 3 hours 2262 474

Sample 1368 PMXB/ +1 SS/ Tween 85Tiichouns 2636 4By bgaq)
PMXB/ +1 SS/ Tween 85/ dleic acid 3 hDuiig 229Dd68 148@an
PMXB/ +1 SS/ Tween 85 1|day 4000 76828384 28233
MediumPMXB/ +1 SS/ Tween 85 1(day/Filterf 11% 91 103 9 6
PMXB PMXB/ +| SS/ Tween 85 12 days 3382 64% 2013 Exanpl e 37
+ISS Size distribution wi tthin the pﬁﬁrtiml at e camposi tiggs
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PMXB/SEgonucl eoti de +1 SS
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PMXB/fiSEtTevead83 hr ough a 2.|71ilpdayki |

Sample GVF prefilter; Supe2). Thguepell
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PMxB/Assarsidbed in Exanpl e|1. 373uMO 2004H014322 474 | 1368
PMXB/-ASI/MTHR&D3/ 025415 _[CpZ?é,]hoﬁidpel coet@i ned pasti ¢l epoof
PMXB/iB8/Ttveh §5/0RickRidgm i n dizagmser | andomas|0. g3 ng/ mugen
PMXB/+HESSweSUgE2 cont ai ned paf biycl es ofspepout 074gto|logen
PMXB/+I8SdivagegEr, and was |01 daymmltil (i N tsSS. | Theyipel | etjo3
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Example 3
Size distribution within the particulate compositions

[0272] Particulate composition was produced by mixing oligonucleotide +ISS (2 mg/mL) with a
premixed combination of 0.4% (v/v) polyoxyethylene(20) sorbitan trioleate and 0.4% (v/v) oleic acid,
then adding PMXB to 5 mg/mL. The resulting suspension was allowed to stand overnight at room
temperature. The supernatant was removed and either used directly (Supe!l) or filtered through a 2.7pm
filter (Whatman GF/D with GMF prefilter; Supe2). The pellet was resuspended in an equal volume of
PBS.

[0273] Particle sizes in aliquots from each of the three samples were measured by laser light
scattering with a Malvern Mastersizer instrument, and +ISS concentration was measured by size
exclusion chromatography after dissociation of the particles with 0.1 N NaOH. Immunomodulatory

activity was measured using the hPBMC assay as described in Example 1.
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di aneter), and was 0.95 ng/nL in +ISS. Al three
sanpl es were active in the hPBMC assay, although the
woebdsmi43zas the | east active. Results of the hPBRIDS2003/025415
assay are summarized in Table 7. Table 7 Sanple IFNvy
(pg/ M) IFN-a (pg/ M) Donor Donor 222 223 224 225
Mean 222 223 224 225 Mean None 1 1 1 1 1 32 107 103
[omq Sipel Soiithed 4012 BabAR4. 12420 1A8R dikGBibr, A8OWaLY 5Prdd/mL in +ISS.
Supe?2 1757 110 280 294 610 1498 249 344 407 624
S“Pezlﬁémﬁléfd %ﬂiticlefc?i alepgyt §:4 to) igm dodiarpetar, arsigvasH4 gl iEsHifp|The pellet

contalﬂed PARRQ PR e Foh O oo 1Y BB NG ilafhetd tHe rﬂﬂ&rﬁ% %!l"fvﬁfcﬁ were 20-90 pm

onposi ti ons |ncorporat|ng vari ous
dlame]é?db gruieas 90 inednL [roP38] AR tigemsainplss vwew@stlmen the lPBMC assay, although
f n I
the pellée)cg&é Be h%‘étedg};lw%&rlr% gf {ﬂg;ﬁ%]?lgl@ aagt ? al%%mﬁglﬁllx%eﬁ gﬁ?@%{%
assay. The panel of IMCs is listed in Table 8
(ol i gonucl eoti de backbones Tabk 7phosphor ot hi oat e unl ess
otherwi se indicated; bases jpined by phaosphodiester

Samplgongds are |r1FNﬁ\£m7’mBase and [ds" i ndIRae&g/ddubl e

L1 QG

StTanded)— %{-}T 8—Namg—Sequgence o:: 6lor|\|u +t
T

5 - TGACTGT CGAGATGA- 3' 1 -
5' - TGAETGREAALCRHAT AGRCAT Mlead’ :IBS( 225 | Mean
5 TGNt gtgaargi tTygAGATGAT 3¢ 4" AVENSIC W r‘)
None 5 - Gg]\gc t gqa qz:a xCa(I-'}GG(: 31 3l 3QCI C;erH gbf 103 86
Supel( 5' | FQCTIC@AS 3| 4HEG) 272g|| y128B 0] 1BHG R65ANCHETTG73' | 682

Supe2g TR P I S R o I I T gog e

Pellet5' - T@ACTGH@I\ACGETQGZX\@ATGM(B' D773 MO POBM/| 0154322356

WA aVol =20 W .ILJM D)\

PCTUS20031025415—++SS5(P=0
5' - TGACTGTGAACGTTCGAGATGA-3' 1 16TCG

5' - TCGTCGAACGITCGIT-3" 17 14TCG 5' - TCGTCGAACGTTCG 3'
18 12TCG 5' - TCGTCGAACGTT-3' 19 10TCG

5' - TCGAACGITC-3' 20 8TCGRR,mdiCeTCGAT- 3" 7TCG

5 -TCGTCGA-3' TCXR 5'-T

Immunomodulation of human cells with particulate compositions incorporating various

immunomodulatory polynucleotides

[0275] A panel of IMCs were incorporated into the particulate compositions and tested for
immunomodulatory activity in the hPBMC assay. The panel of IMCs is listed in Table 8
(oligonucleotide backbones are phosphorothioate unless otherwise indicated; bases joined by

phosphodiester bonds are in lower case and "ds" indicates double stranded).

Table 8
Name Sequence SEQ ID NO
+ISS S’-TGACTGTGAACGTTCGAGATGA-3’ 1
-ISS S’ TGACTGTGAACCTTAGAGATGA-3’ 26
+ISS(0/S)  5°-TGActgtgaacgttcgAGATGA-3’ 40
20-pG(O/S) 5°-GGtgcatcgatgecagGGGGG-3° 37

CIC,-HEG  (5’-TCGTCGA-3’-HEG)2-glycerol-HEG-5"-AACGTTC-3’

CIC-HEG  5-TCGTCG-HEG-AACGTT-HEG-AGATGAT-3’

CIC-C; 5’-TCGTCGA-C3-ACGTTCG-C3-AGATGAT-3’

ds+ISS(P=0) 5’-TGACTGTGAACGTTCGAGATGA-3’ 1
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STCG 5' -TCGIT-3" [02761 Particulate formul ati ons were
prepared by first preparing a 1 ng/m ol igonucleotide,

WO 240001832EEN(r) 85, 0.4% ol eate sol ution, thenrPaBRISEE3/025415
that solution 5 ng/mm in PMXB. The fornulations were
allowed to stand for 24 hours at roomtenperature
before assay. [0277) The fornul ati ons were vortexed to

+ﬁ§ﬁ§?ureng %axcﬁﬁﬁrqﬁqjd?f &Af&g, ,then added to the 1

sto a concentration of 20 pg/ m of
l6tcs gonuc bedCGAEeCAPATTIAET IpE| ynyxi n for pol ynyxin 17

ontrols §§mf&i'_ the hPBMC assay run as
1gegcrl beé ngg?rrp e 1. ggults are sumarized in 18
1Z7abl e 9. 5‘F§6G§CQAIAIG¢T)T {pg/ M) Sanple 149 206 208 MealP

ntrols $ 13 PMXB 195 14 171 127 +ISS
16:0 8°5 1465$§ét}%§r mul at| ons +|I SS/ PMXB 2446 518 1377 144 P
8a=dGSS(O’S}57 -BWMRBCS43-3134 752 477 20-pG O S)/PMXB 1576
7349 1179 51948TcEhPr HEG PMXB 3604 660 2866 2377

°C- BEG/ PMXB 2554 240 925 1240 ClIC C3/PMXB 2596 514
857 1489 -TSTCSP+O)/ PMXB 187 6 186 126 +l SS(P+O)

53 24 4 202-320TTSTCE PMXB 23 14 197 78 TGG2/ PMXB 4 5

108 10TCG PM 106 4 320 143 12TCGE PMXB 165 53 189 136
14TCE PMXB 1772 716 990 1159 16TCE PMXB 1719 678 .1399
(02756 @mﬁnlammﬁwvomwe rePEad bySROOB¢ AR 23 md/RNblizonucleotide, 0.4%

TWEEQ\@““ 0)4‘Vsalrg%e solliltlon then me%clng tﬁ/% ‘rél{)‘iutiocog1 &1&/911'1 th PMXB. The formulations

were allowed to stand for 24 hours at room temperature before assay.

[0277] The formulations were vortexed to resuspend any settled precipitate, then added to the
cultures to a final concentration of 20 pg/ml of oligonucleotide (100 pg/ml polymyxin for polymyxin
controls) and assayed using the hPBMC assay run as described in Example 1. Results are summarized
in Table 9.

Table 9
IFN-y (pg/ml)
Sample 149 206 208 Mean
Controls
Medium 32 4 4 13
PMXB 195 14 171 127
+ISS 78 5 146 76
Formulations
+ISS/PMXB 2446 518 1377 1447
+ISS(O/S)/PMXB 546 134 752 477
20-pG(O/S)/PMXB 1576 379 1179 1045
CIC,-HEG/PMXB 3604 660 2866 2377
CIC-HEG/PMXB 2554 240 925 1240
CIC-C4/PMXB 2596 514 1357 1489
ds+ISS(P+0O)/PMXB 187 6 186 126
+ISS(P+0) 154 4 202 120
5tce/PMXB 23 14 197 78
TGG,/PMXB 4 5 289 99
71ce/PMXB 48 18 224 97
81ce/PMXB 132 4 188 108
107cc/PMXB 106 4 320 143
127cc/PMXB 165 53 189 136
14vcc/PMXB 1772 716 990 1159
167cc/PMXB 1719 678 1399 1265
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Medium 32 32 32 32 PMXB 32 32 32 32 +ISS 59 32 32 41
Formul ati ons +I SS/ PMXB 5298 566 1999 2167
woha8(0dis3)/ PMXB 32 32 277 114 20-pE O S)/ PMXBPAETAS2003/025415
2825 15336 12025 Cl Cbr HEG PMXB 2684 412 3183 2093
Cl G HEG PMXB 415 32 349 265 Cl C C3/PMXB 3905 700 1890
2165 ds+l SS(P+O)/PMXB 32 32 32 32 +I SS(P+O) 32 32 32
32 S5TCE PMXB 32 32 32 32 TNZ(fE 32 32 32 32
SampleTCE PMXB 32 32 339 32 8TQ@3PI\/I>(B 322@2 32 32Mean
Contrd@ TCG PMXB 32 32 32 32  12TCE PMKB 32 37 327 32
MedidchCE PMXB 2345 140 2189 3925 16TGY PMXB 5245 875
PMSB75 3098 Exanpl® 5 Pol ynmyxin domaisas and empancenent
+Is®f 1SS activity [§92781 PMXB» has twosgmj or dongi ns: (1)
Forméatét€! i ¢ peptide that contains 5 positively charged
+ISSPMIB aci d resishogs and (55 an N-t@bai nal |jggephilic
+IS§@/syrnaxpl derivag ve. In g)j_rder to get er m ne jphet her
20-s©/SyPMviRt h donmbiss are pegyi red ijgsagrder tgognhance
cio,ME@ehixs ty, | Mgsanhanci ngapot entizghs of twoygg3
CIcdgrEGRattyes of uhpe pol ynyxag n fam | ysonas exangsned. The
CICHEyPMEBI ves testsghswere colgpsti n neighgnesul fprat e
ds+(SSB)o)/PMIB Ch | ackes the pojycationi gpdomai n, 1nd
+HISp@pyxi n B nonapepti de (PMXB-9), whpch | acksyt he
5rcdPyphi | i ¢ domai g2 [ 02791 $£BMCs fromp6 i ndi wgual
TGEPFMKB Were stimgpated witgp 20 g/ m 3pMC
TredPNMEBNUC] eoti de 05" - TGACTEI GAACGT TGERAGAT GA- ?32 (SEQ I D
8:cdN®1XB or 20 g/ m 321 SS ol i ggnucl eotide (5 - 37
10;EEOBCAAGCTTGCAAGCA- 3' (SEE | D NO 38), negat izge
12:&@ENXBl) wWith or 3ai thout 180 g/l BMXB, coligtin
14:0NEB CMS, or PM4B-9 for 24 hours.piger thesgpgssays,

16:d7VX®S and the gmabynyxin g7eer e addggs separ ajg@y to
the PBMC cell culture whi Ch €ont ai ned nhuman seruam

al bumin. The results are shown in Table 10. 75 WD
2004/ 014322 PCT/ US2003/ 025415 Table 10

Example 5
Polymyxin domains and enhancement of ISS activity

[0278] PMXB has two major domains: (1) a cyclic peptide that contains 5 positively charged amino
acid residues and (2) an N-terminal lipophilic fatty acyl derivative. In order to determine whether one or
both domains are required in order to enhance IMC activity, IMC-enhancing potential of two derivatives
of the polymyxin family was examined. The derivatives tested were colistin methanesulfonate (CMS),
which lacks the polycationic domain, and polymyxin B nonapeptide (PMXB-9), which lacks the
lipophilic domain.

[0279] PBMCs from 6 individual donors were stimulated with 20 pg/ml IMC oligonucleotide
(5’-TGACTGTGAACGTTCGAGATGA-3’ (SEQ ID NO:1) or 20 pg/ml -ISS oligonucleotide (5’-
TGCTTGCAAGCTTGCAAGCA-3’(SEQ ID NO:38), negative control) with or without 100 pg/ml
PMXB, colistin (CLN), CMS, or PMXB-9 for 24 hours. For these assays, the ISS and the polymyxin

were added separately to the PBMC cell culture which contained human serum albumin. The results are
shown in Table 10.
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IFN- ( /m stinmulus donor 1 donor 2 donor 3 donor 4
donor 5 donor 6 nean SEM nmedium2 2 2 2 2 2 2 0 IM
wW030@/02432299 14 22 16 | MC +PMXB 432 577 216 33BC2@82003/025415

461 670 271 | MC +CLN 858 2000 218 386 541 496 750 264
IMC + CV5 147 2 2 2 372 319 141 69 IMC + PMXB-9 32 2 2
2 107 11 26 17 -1SS2 22210231 -ISS + PMXB 94
84 74 3 225 50 88 30 -|STabldON 2 57 31 2 299 22 69

47 -1SS + CVM5 2 2 2 2 15 23 8 4 -1SS + PMXB-9 2 2 2 2

IFN mf 7|3 IFNa ( /m stinulus donor 1 donor 2 donor
Gm@B0T | HoHGNT donodOP@nob3 MeéHdr PEMbndFB]| doidr®2| ka2 EM
fP 49 5 THC263,P25 5352 21 26 139 44 hMC + E'WB 0
32715 36 100358074 13160 %20 1 5 | N + Cl 16
iy 972 1850 115,4187,4020 3641 | Mgqtt OVByoh92 571
m%c 52 2152 290° 352 32 | MCE 1884’5652(9:'\% 52 ¢4
[= -
1 562 52 52 g% 26 43 | SS i
MBS, 152 58752 26206 43 % - | S 52 32{952 s¥lpe &
IMC3@MXBE | | 532 cvs262 52 %2 52 %a 2dVll3 5 11y o5 26 17
PI#%B-9 52 52 8P 52 25 26 48 5 [0480] A showd|in Taple |
-ISSLTOPMAB hough Mpt h and74PMXB- 93|enhadéle t he? 88 30
ISSFNERMN a-[st i mulpt i ngp7| acti ¥ijty of2|t he 298C, b@t2h cvB%nd 47
-ISBMXEMS exhi bi 2ed su tantlz%xlly rgduceds5 8 4
ISSkENfyB-@-lenhan@) ng activity?l in cgrrpar i28lon tdO MXB_di 3

N-d{pbimi) helse data I ndicate that both the polycationic

sﬁﬁgluk' PORRInb €] GRS N8onc?B [ dbkorRG1 269 NddiBY € Uh&nal eSEM
Sarly orgHppt MVCsgnhnanegsng ack| Vi Tyept 43 5
rTyX| rrpl e & Pol yg) M n parti %Igat e 26 139 A4

i on acty yity 81] PB
%&Wg] nul % g ctes ?ngel IIEO éJ.fi n%%@ang ci %{E%O 12(7);
at a vat’i %4 [ n udig cyt oﬁwes, 562 325
e an |raI actorf§. ﬁi pat N was,
MC&XPm&d. ALSEIE CPRAT onh S eornardl of B actali iy 295
Hi%an PBMCs f¥2bm 4 %?onors%rere 38 mul 2ed f A% 4 anff{10 3

D
—-Q
I

O QLD O

ISHOBMEKB wi th 139C wi t #2{or w2 hout SBMXB. 2fwo did9 er ent3 5
ISSMOSLMer e t est?ed:  §%' - TGAUTGTGAACGTTCEAGATGR] 3' (4O S
ISSB (4@S 1) ands2 52 52 52 26 26 43 5

-ISS + PMXB-9 52 52 52 52 26 26 43 5

[0280] As shown in Table 10, although both CMS and PMXB-9 enhance the [FN-y/c.-stimulating
activity of the IMC, both CMS and PMXB-9 exhibited substantially reduced IFN-y/a-enhancing activity
in comparison to PMXB or CLN. These data indicate that both the polycationic and lipophilic domains
of the polymyxin molecule are necessary for optimal IMC-enhancing activity of polymyxin.

Example 6
Polymyxin particulate formulations and ISS activity

[0281] In human PBMCs, IMC stimulation induces a well-defined and specific pattern of gene
activation, including cytokines, chemokines, and antiviral factors. This pattern was examined during
PMXB enhancement of IMC activity. Human PBMCs from 4 donors were stimulated for 4 and 10 hours
with IMC with or without PMXB. Two different IMCs were tested:
(5>-TGACTGTGAACGTTCGAGATGA-3’ (SEQ ID NO:1) and
(5’-TCGTCGAACGTTCGAGATGAT-3’ (SEQ ID NO:39). For these assays, the IMC and the PMXB
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(5' - TCGTCGAACGTTCGAGATGAT- 3" (SEQ I DNO 39). For these
assays, the IMC and the PMXB 76 WD 2004/ 014322
wWOCH4932003/ 025415 were added separately to theTRBMD3/025415
cell culture which contai ned human serum al bum n. For
_the assessnent of gene expression, cDNA was
synthesi zed from RNA i solated fromthe cell
were a8463RERAHDNS tRITPBMBNAI viimreudcit donained husarrsgrifrQhiinig.r For the

assess%énit ggge{gg g%pé?s%ﬁg@ﬁﬁ Tg%es%tgésﬁ]ﬁ% gllinw {291a %8 ?Eﬁtﬁ\é‘e{eﬁ suspensions and
RNA Wzﬁ, @idieainsing dlA@MAE@pli’e@llhﬁwlldgy ]Ef()préslsian oﬂ_ﬂl)a followinglgemas were assessed

RS SR MR T T ST
IFN-y N{Eﬁ 24 giléoad%ﬁtter Stibths (25D AY) anEMtRRronRtimalatify dobe-54K (ISG-54K).

nduction IFN-a 2,5-0AS | SG 54K | FN-y
Therestﬂtsmpms@tectmffeblstlﬂrrul us nean SEM nean SEM nean SEM

nmean SEM nean SEMnean . SEM SEQ ID NO'1 0.8 0.1 0.9

0.21.10.30.90.20.60Rplefr08 SEQIDNIL +
PMKB 2.4 1.1 1.4 0.4 2.5 0.7 5.0 3.0 7.7 4.1 14.0 7.7
AT SEQDNO 39 2 3 T T 1.0 0.3 Eadiudiol. 9 0.3 0.7 0.3
1.2 0.5 BEGHBNO Y5 PVKBSEOnd B3 fnil g 2 F-3%. 1 MG
time] ¢ gl o oeagl 'SP {og3t | SENG Epcon” SEE| 6ip] S el [V | mean [ SEM
S q:éj 108 1 PI\/BJ< 2933 1247 94 0% g5, 99107 19 0%
DNQ83] 0 1D5.0/64,9 34 6 14]8 SEQID NO[39.6552
41 BV 105 3 2] 0 14’55. é§12§:4¢3 %0?.4023. Qi B g% R R
2%3%%8;9 380 115 Nd! 313488 1048 1876 571 o 14 O
398 117.2 15.9 47 35 5§ 20 0. 1028 1
AMEBi mul at5dh, 83FNxR0-8) p:f}r'ﬁ yZh odd O 37|-f£ ﬂ 4% _n%-g 33.9r 25.1

SERIGDSEQ1| D 7K@ 1647 ilA8ucé9 h@-%xﬁp&sl&ﬂ o?7va€‘r9r20u%2-9 4.6r 1.2
SFeN@sNOnct udi hg | FN-y jand | FN-&a, chenokifnes jsuchjas
1o, EMXBO and | R3S 1207 ChE) & i103.[al21 GeA@ls8| 2889003 Oanét-8)  34.6; 14.8
IERGIBNE:39 || KA325BQ56; D0BIGT 3.0 48P B(al2s.6adek4 el BBpEl2.6; 169.8) 47.31 17.1
JEQEINO0390f gene |i nduction conpared to |l MC SEQ I|D
HN@kBand t|buas| andgarBicer 3ti mepeli nt0.sha®3.yhdgen 5P| | éok 35.51 202

for enhancenent by PI\/D(B By 4 h, PMXB was narkedly

[G%n ; a]r%g &%ﬂégmpﬁﬁtlg{l ?t kgi\h I ogg u(? ngn %@&WFS%D Illéyq’ to induce

the ex%@sﬁctan of h@lr(ij(ﬁlfs Qéfes m%M&lﬁg AP AR STFANDo, dhaaslams sudhhe IP-10 and MIG, and the
MC-t r ansduced

ant1v1mh BGVES 3 g—QA,Seq %nﬁo égll eg?e{\@cb sp&a‘xéfl(ic?lg{a e\g gﬂg‘ucs of gene

inducfoPdSRlpSred thIMEJ QE@IIDCN@ BhR they aflehidier ko vagieheseh idNoak for
productl on from pl asmacyt oi nd_dendri.ti 1(g%lcel

enharpyregnh BV E5h PO W Sary i opsigecfi isheg igh g ihe actviy of

IMC S@@ﬂ)t\]@ AR fakilbeto PMORBEL IMNO: f 4tQ0ht WRerefore, PMXB appears to
| asmacytoi nd dendrjtic ce|lls

incredi 88 VGRS DT K0P RO FPTgH gt ot aler Tt qualtatively

ol i gonucl eoti de 5' - TGACTGTGAACGTTCGAGATGA-3' (SEQ I D
NO 1) or

Example 7

IMC particulate formulations enhance IFN-o production from plasmacytoind dendritic cells

[0283] Intracellular staining assays and FACS analysis were used to examine IFN-c. production
from the plasmacytoind dendritic cells (PDCs) of human PBMCs. These assays were performed with 20
pg/ml IMC oligonucleotide 5°~TGACTGTGAACGTTCGAGATGA-3* (SEQID NO:1) or
5 TCGTCGAACGTTCGAGATGAT-3’ (SEQ ID NO:39) or 20 pg/ml -ISS oligonucleotide (5°-
TGCTTGCAAGCTTGCAAGCA-3’(SEQ ID NO:38), negative control). For these assays, the IMC or -
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5' - TCGTCGAACGTTCGAGATGAT-3" (SEQ I D NG 39) or 20 g/m
-1 SS ol i gonucl eotide (5'- TGCTTGCAAGCTTGCAAGCA- 3' ( SEQ
wODRM@183), negative control). For these assayBCTHIS2003/025415
| MC or 77 WD 2004/014322 PCT/ US2003/ 025415 | SS and
the pol ynyxin were added separately to the PBMC cell
cul ture which contai ned human serum al bum n. [0284]
ISS antiieRyolyREBMaSwere e bdparatetite cheBMC 241 quipiretwhichiContrined 18@jan serum
with or without 100 gg/nL PMXB for six hours, the
albumilast two of which were also in the presence of

[om@f@hﬁaanBMcaw&e s@emhtedvritt bo uQ’frﬁMMﬂ & -1S8, ek er Wfthout 100 pg/mL
synt hesi zed 1]|orot| en from

PMX%fo\),g\A siR é\glllrg, thq lpgt tep 1%\?’%’6 glts%‘nﬁéedgew%eﬁ)f Qr fI(Iln A, a reagent which

preverftsl. MQE&%@ ﬁéWlB/ Xydtl@é@ﬁé@ﬂotﬁ’éﬁ@rdﬁﬁﬂlk G'blgl aﬂftérﬂmwﬁrd, ﬂlbeéleNere stained
TC, and with anti-1FEN-a | abel ed

with aéhlatewntév {pbeledRDG mpspoantbBEDA- %&Eel%‘ewl’oﬁlﬁgda“d?ﬁ@ a&% -0 labeled
with Pga%éﬁ%rafnﬁ ﬁ?gf i faﬂalt% &iid vaﬁ‘sr RAbrmell MERe AR Wd3 %erformed with 2 different

e-staining cell popul ation (BCDA-2+, N-a+) as
IMCs pet the Adublpestaifing gttllaiOp'ﬂmdBCQA 7 )ippa Mfﬂn@ng tofal PBMCs is

2 BCDA-2/1FN-a d. p. % sanple stinulus donor 1

lised R 132 B B e e Bo & 006700 5 I've SEQ I D
NO1 0.01 0.03 0.02 3 -1SS SEQ ID NG 38 0.00 0.00
0.00 4 II\/CSEQIDNOSQ oTeled214 0.11 IMC SEQID
NO 1 + PVMXB 0.06 . 0.35 0.21_ -1SS SEQID NO. 38 =+
PVXB 0. D0 0.00 0.00 | MC SEQBIDARABY-04d.7. PMKB 0. 2

0. 39 0. B&mple285] Astimsins be s@ononin Tédpbe2 12meathe

per cent agel of [ doublnediinai ni ng.adel | s toantially
i ncreased when e SEBVIDsN®Ar €.41r eat gelov t h podeh of |t he
I MCs in|thg presgnseoobNeMB,0.dut ndo.omi th jofobe -1 $S
ol'i gonucl egt i dgnjcNsEQEDN®SLNES Of . Thipg1r esullt

i ndi cat gs t hat p{jpegepfgReetd: | FN-a ipn from
PBMCs obsegved in t <iar esendggogf | 0.21
formul ati ons i ¥ PDCs. ition, nc
det ect abl e | FIN- %sgj%kb tél)ggﬂm obsepyed | notd@e
BCDA- 2" | (non- F@ @ RoQfl cells.

I nducti on 9f ura Qa‘%;lk! er Tﬁil aCth§ 0%'6‘ human
cells w+-th palllbUlalC cofposttions— 02861 the tytic

activity of natural killer (NK) cells is activated by
i mmunonodul atory pol ynucl eotides. NK cells are
[0285] Ascid be saet inTable d2.liye nehentagy ofidgible taininig sells was substantially

1ncrea(sggv\c§ 1) tfl.fh r afg}etrt]%?ted Qhﬁ‘ﬁ&ﬁ%&’ e h\chﬁﬁqgi rtes!eﬁceco?lPi\/ﬁ(B but not with

exact ure o hi s si gna as not
the -ID® elipohatdsutiilé inghle presehaud RMNE-NEles mpjitcadieatesghap thaymlamced IFN-o.
productuj)n tl;onrl Bﬁl@lds %béepslleﬁ il tlhg graeselngegof IMC/PMXB formulations is derived from PDCs. In

addition, no detectable IFN-a. production was observed in the BCDA-2" (non-PDC) fraction of cells.

Example 8
Induction of natural killer cell activity from human cells with particulate compositions

[0286] The lytic activity of natural killer (NK) cells is activated by immunomodulatory
polynucleotides. NK cells are indirectly activated by IMC through signals transmitted from the
plasmacytoid dendritic cells (PDC). The exact nature of this signal has not yet been identified although
IFN-o. appears to play a major role in this signaling.

[0287] IMC particulate formulations were tested for NK cell stimulatory activity. PBMCs from two
donors were stimulated for 48 hours with 10 pg/mL IMC (“+ISS”)
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[0287] IMC particulate formul ations were tested for NK
cell stinmulatory activity. PBMCs fromtwo donors were
weoetrhmmoiaed for 48 hours with 10 gg/ nL | MC (" +P8EUS2008/025415
WO 2004/ 014322 PCT/ US2003/ 025415
5' - TGACTGTGAACGITCGAGATGA-3' (SEQ ID NO'1) with or
wi-t hout 100 gg/ nL PMXB. The PBMCs were then assayed
5’-TG‘MUTGI§GA&CGET¢GAG}AT®@83 NSEQ KB 6®: b)ekittsor irathoerd 00/ mLPMCKB. The

PBM(?%\P/qra F}%g tas&?gjglﬂ éor 1@@%&‘(1@@%%%15&@ 82 Feglg io&S% \%@ %rlraies Saeet ﬁeals. For

contrdf® B2 6T edlls SveiiRured hloma) KabBebliwivt e lysad w&mrﬁﬁbn BRBMC5 62adellswere

term natio f 5 rel eased i.n uIt di a
B C I AT IR TR Ny T
measiRé S eReR dffaré%%@ 193¢ 'ER padenchiéf X Bédreabadithe NE @bl Iytit yetivity

tinul ated | MC al one.. Res s..are summari zed in
stimulpted by ﬂféMCTﬂg%‘l Iiif%‘“ﬁﬁ'ﬁﬁ““@?‘f‘@é albtledlgnor 1 donor 2 of

stimulus Target ratioc m ¢ n2 cpnB nean ¢ m cpnR
cpnB nmean both K562 al one TaMik33' 4378 4303 4279 4352-
4262, 4537 4384 4331 K562 + Triton - 17136 17476
17576 17396 |17701 171666 18231 17866 1¥631 PBMC mean
untreat ed 50: kff6@43 |5953 583r5935 7482' 8108Hn3dA8 of
7§§ﬂluﬁ’1§85 BMeetthid |@ath € FepaR | dprv3/|Gfleah Péin 199842 RS | mean | both

K562 % 796277120 7602 64| 4378M30gnus palees| 1Hel sopiizga 4331

K562§- o065 6356 5709.)1619D;7,64 %1611%9“6‘3}3'7?& 178G 82311 17866 17631

oI~ 000 %0

mir e R

9753 8 g 22’

PBM@ZW@E& 9442 9?% §45) 689 B +§ b G50

PBMG pinireatedaq 7432 3370311986481 £39% 60fidb 0735, 03 INphe30l \gp7ls. 6340 6638

PEMEgING689 6473 66091171600} 7580, 91p2p 8138 PPTHo463| BERAE 9753|8946
PBMCNAMCPMXB 5Q: 1 10888 826534449 28135181@@%9.9 96370042 5949 9351) 8786
PBMCHIBIC 11244 |110772.5:BBVE2¢ TRMAT T34V 20 583701 83908 776908162 7747
PBMOSEM( 0508 11835, 16948935]1 389144733 66920471 81iPAMO} 712MT7121] 6910
PBMEMNBICLZ PHXIB|8549 3&:32 038 1634 35R20500e®)| 13391 12071 060 1824] 11077
PBMEQSSIC PBMXB] | MC 25 FNX& 8510496 9953169508 vmyvlumrnaas 11573 11041

6885
6746|

6377

PBMBLAMOLBRNEH10, 7885 sEoanplE P67Mh 7935/00762{10311} 9474} 10182 9059

PBMCTINROIPELEL | On Wit h 6pgyl tdos2|l 2428 cosgposi7l|i 8IUS) i8S[i 8610] 7835
[UAZ.’:Z.’:] I'mmune responses 10 nepatl | S surface antli gen

(HBsAg) in conbination with either an IMC ("+ISS")
particul ate formulation or plain +ISS were neasured in
mce. The IMC ("+1SS") had the sequence

5' - TGACTGTGAACGT TCGAGATGA- Bxanfp®E®) | D NO. 1) and was a

ful ly nodified phospharothioate ol i godeoxynucl eoti de.
[0289] Pt iRaopid ﬁl—&ﬂﬁ#@—\%&?@—%%él%%%%ﬁi et
[%E%%I n rielsrgogs%%g)a fm1 é‘jm %’6’1‘3 gelillc(b?o%g)in %r?bﬁ?aélon with either an

IMC OHISETN ptiafditd ﬂ)ﬁnulatﬂ)nrﬁybm mwsmlmetasmd intrfien TherBWC{GHISS™) had the

B T TN, g P

phosphorothioate oligodeoxynucleotide.

[0289] Particulate formulations were produced by first preparing either a 1 mg/ml oligonucleotide,
0.4% TWEEN® 85, 0.4% oleate solution, or a 1 mg/ml oligonucleotide, 20 mg/mL HSA solution, then
making that solution 5 mg/ml in PMXB. The formulations were allowed to stand for 24 hours at room
temperature before use. HBsAg was added to the formulations prior to injection. HBsAg alone and

HBsAg with +ISS were used as controls.
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tenperature before use. HBsAg was added to the
formul ations prior to injection. HBsAg al one and
woBsgiwa2eh +1 SS were used as controls. 79 WD PCT/US2003/025415
2004/ 014322 PCT/ US2003/ 025415 [0290] M ce (BALB/c)
were divided into groups of 10 and dosed with the test
articles (5 gg of +ISS and 1 g of HBsAg) by
[0290F ML EFALLEIE) Wétk @6 ideditoddronpe @K H) and idosed mdthtthuctest Smclm(s g of +ISS
e sanpl es were obtained by tail bleed at eks t btained b
and 1 gerfHBsAR) byrintramygeylar iBigetion At Weds 20 fsdRos pFUmys goﬁ 888 obtained by

tail ble§§5té5@e§ﬁ%laﬁ§ fOUET Bl AR NReutRhizé Ofoveandx | gGZa titers
M ce receiving the articul at@gﬁg grl ati ons it
lozaﬂibmmagmqs V@mﬁswyecgﬁ%%ﬁé ang LeaPa tifers Ry ReLIS A e pqeidng the

partlcu? te f%rrHﬁthlJng §1R)QJ}§ @rgm\ﬂéﬁllﬂ?l glohRr B0 fiek inaiRitivoody Thl feSponse. Week

reci procal hé sa € dilution at theg‘%} a?
two andfeur SuFhedy tﬂ?@dreicwr@alkﬂf f &he sqmplg dilytiop at the, owd gje summarized in Table
A devigine 14 Test Article 1gd@ Titer (x 10)
142‘“?18 SRR do AR ) \Véek 2 Week 4 Week 2 Week 4
HBsAg al one O 06+0. 09 6+6 0.03+, 002 2.52.6 HBsAg/ +l SS

0.09+0. 12 3.8+3.6 0.23+0. 2kahial ‘b+35 9
HBsAn/+| SS/ HSA/ PMXB 0. 46+0 nn 29

2 Q+Q_ 2 5
Test Apticte 7+261. 1 HBY Ag/ 108 diten@dina eat e/rlgéa'f‘ Berdx 39)

24 9F107 2 6. 3F3[8 Weadl- 2Tk B/deR292 Week 4

Spl enocytes wered isolated from spleens harvested-f+rom

HBsAghbneut hani zed i B86Y assayéd D3EWaa) |y P80

gen=stimut-atiey o5y BRI S §B8l@ar Q.05 | 43.6435.9
HBSAg/ep%l de-stinul atled cytolytic activity rnoqm Oyt oki-he

ot

HBsAg/eﬁ%HéAMBreas uP 466 (U?‘it-’ufrllgrﬁg cBt833f r bl 1672611

mn) e Po! Vi 2P0 0 2P U 319% FCa588+ 079
HBSA%L%S %nocle%!es/ OSFWL@? 96 wel'l flat bottoped plates
f"nl | o

CetH-s v“oe. e—ctuttdred—for—four—days T the presence o
5 g/ mL HBsAg, nedium alone (negative control), or
PMA/ i onomycin (positive control). Medium was
[0262]] Bpltedytasaerasokied drofr@plepx}'sm;jylegeﬂjfrqm il eprihgnized mice and assayed
i dWsdirBuiRied BR6IyGd actili |
mdmgﬁ@r}r}ﬁ B a}{%ﬁfﬁlapﬁlgme? @wﬁbirtelle%%? gﬁgl i ncr eg)gegﬁfaélil- 3(
[0283]e asteklaﬂ ublqmwmsured by caltvrmg@a%%fromé% eimals gprggroup in RPMI 1640
b dbolt g6 deliNw¥re cultured for four
plus 1?%@%3‘:%%810 %&&%&nﬁ%gf?‘%ﬁﬂ%% Medi um HBes,g‘g‘/re °F rg
days i ltiepeestnod o1 5 g/ L/HBs A, memmm aong fukgative g Iy of P jonomycin (positive

1,5 4223 1+0..06 H %) Sk
contré) %\Eecgurgglas/g_oilectgd'- 61d§1§_s6yeé1 grolgg%loy qg%%ﬁgl \Jeﬁ SB@%C 'om animals

treateh'lgfi’tﬂgltﬁ'ek SEhd wheMosloaathefyHodndatdnsshdwebdredsed IFIN-§ refease and decreased
1+0.2 MXB 80 WD c?{ _f}ab?llg322 PCT/ US2003/ 025415

IL-5 release Results are summarize

Table 15

Immunogen IFN-y (ng/ml) IL-5 (ng/ml)

Medium HBsAg Medium HBsAg
HBsAg alone 1.4+1.5 4.7+6.8 0.1+0.1 1+1.7
HBsAg/+ISS 1.6+1.5 42423 0.1+0.06 0.140.1
HBsAg/+ISS/HSA/PMXB 3.14+2.5 35.7+17.8 0.3+0.3 0.6+0.5
HBsAg/+ISS/Tween/Oleate/P 1.4+0.7 27.5+22.7 0.1+0.2 0.1+0.2
MXB
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[0294] Spl enocytes fromfive animals in each group
were resuspended in RPM 1640 plus 10% FCS at 3 x 107
woebleipee wel | and were incubated for four dapeTmiseds/025415
or without the peptide | PQSLDSWMSL (SEQ 1D NG 4 1),
a hepatitis Bvirus CIL epitope at 1 g/nL. Cells were
washed and diluted to 4 x 106 cells/nL, transferred
[019a] aspteh&gcb;; fioaafivedniirlals$PEIEh jgtomp @sre ramspendesii RPhM 1640pdus 10% FCS
at3 x foy §éi§ pf%e\?e/ 1 u ! ?ﬁ 1121%1%ate oL fou% H%@E\:X{ﬁglgr w&tpcﬁ.\t &%{phﬁtid\é@ﬁ@SLDSWWTSL
(SEQ E’NOﬁh},a‘ﬁewltls’iﬂ tvirad 1% ypltoﬁfmtllb(gdnlesCelmwbreswa}shatlaIﬁdﬂuted to 4 x 10°

cells/nTLS g:e\l%slgq\{ﬁ%ﬁgmeelglltlgqcé{él% E{?‘{S{gpr} t 1i1c&1 l%(% %vsqu SRRGY Itlo%?s After
1ncubaft16}{ ﬁﬂél Rl Pas lybﬁﬂwﬂtlﬂdéﬁ(ﬁi@s‘é& &hatat] Iﬁ&etfes with eftlicNaiti-1164 bit dntddFN-y

s and increased ratigs of luci n
antlboéle% prd scpged fr pesitiyeccells (SRAS FrREg “PHS %ﬁl eA"Pl%IOF%%?g @3&‘115 treated
with tl%% RSk 'f&ﬁluﬁﬁhllls%{a& Qr'éreﬁ&h Ihthberd SFR- IR sitive bltk bftiMcreased ratios of
U per 105 cel (SFU per 105 cells) +Peptide
IFN-y:1IRé ptodue@ngfedpt R@glts@@mmlz@b@mable ap ém;@yesspé a3 pasitixe gﬁl,lé/)l 0° cells).
Controls HBsAg al one 8+5 4+2 38+17 46+27 HBsAg/ +l SS
2+1 6+3 3822 34+20 For mul piyiofe HBsAg/ +1 SS/ HSA/ PMXB
20+14 22+13 63+24 32+18 HBsAg/ +I SS/ Tween/ A eat e/ PM
A+ 4+1T49+1010+3—XB {0295 Spienocytes fromthe
remaining five animal in &axéh group were suBPEhded in
15 nL of RPM 1640 pisus pbOP6 6G8) Twel vespw ot idsichiny s
of the suspension vva@.epq;dgl dedpg3 ige 6 \Aﬁfsﬁieof a_plgiide
wel I pl ate. The remaining ‘E@éllkal%h@pens' on wasclls%RHe)
Contrr]\l%“' t—gfnmtof—theCTt—pepti de II-‘LJDLL)SUWVIbL (SEQTD
41), diluted with §hree vol s gf 53 % Rat
HBsAgg{qfy and di vi ded aong t he %E%vi du | at edS?
HBuApstISSrul at ed cel | 4. TRl cul t ur 53 werle |3ﬁtl£at ed 370
Formfl@iéhs days, washed jwith 2% Rat T-Stim replated, and

in H?g/h%g &grt her tuo days. Effiectior el s gerggqu ed
Sré I S process were assa ed ag’a nst dmtc e
Jn tlhe *EFl

HB%@'#@S/TUS%QEWF@DM or 54 ]or Cr 51% pept |
XB| psl DSWATSL (SEQII D NO.-41) — Celt s from-animats

treated with +ISS (either in solution or in a
particul ate formul ation) plus HBsAg denonstrated
[d29§]| Sﬂ&lo@flte?frgrﬁ) %’e@émzﬁﬁﬁgﬁtfe @hd1$n e Stolip Sre@lsaspended in 15 mL of

nmari zed in Tab frlél?} 2004[ 0143%
RPl\/ﬂFlév-‘]rQ plup W/SF§§51YSIVG jltgrsﬁt /éltsygl}sgonl\yﬁé 1ij3{1 bqjicégwells ofa 12 well
plate. 'fﬂévaha%ﬁhg &rm sﬁif%@onﬁbafs%kwmﬁﬁr Q@hL%ﬂHeQTMDpepﬁc[HIPQSLDSWWTSL

40: 1 HBsAgal one 1+3 00 00 QO
(SEQ ID NO 41) dlluted with three volumes of 5.33% Rat T-Stim, and divided among the previously

plated, unstimulated cells. The cultures were incubated for four days, washed with 2% Rat T-Stim,
replated, and incubated a further two days. Effector cells generated by this process were assayed against
MHC-matched cells loaded with Cr”* or Cr* and the CTL peptide [PQSLDSWWTSL (SEQ ID NO:41).
Cells from animals treated with +ISS (either in solution or in a particulate formulation) plus HBsAg

demonstrated killing of > 70% of target cells. Results are summarized in Table 17.
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HBsAg/ +I SS 91 + 42 38 122 7 7 OO0
HBsAg/ +1 SS/ HSA/ PMXB 71 + 35 30 26 4 3 OO0
woBsgi4328S/ Tween/ A eate/ P 87 + 13 33 16 3 2 BCTMS200&B25415
Exanpl e 10 | nmunonodul ati on of nouse lung cells with
particul ate conpositions [02961 Mdul ati on of a
variety of genes in response to inmunonodul atory
formul ati ons was rmeasur eqtable 1touse lung cells. [02971
Particulate formjl ations were produced by first
preparing either ja 1 nmg/nL +l %LYG‘M% TV\EEN(r) 85 Mglgd
l'utli on or agpg@cthBTHzet RALSO! Ution,
Ilg“él{ng{l&ﬁ&%@gl utlion 5 mg/n in PMXB, The no peptide
f or nul ations were al 48ded tjo st¥hl forn 24%2Adurs jat 40:1
o tenmperature,[ th Falyze Ingla Q kDa 0+0
HBSAr“I%az%r anep Particul at gqugrrm at ?%ﬁé agr +] qu;l one (50
OBsAg/d8Se) were adnilni HMerdd by 3htrAnasal iastilllati &0
Strett II CE ( er I p). 4
Wacn fl@gﬁ} ourgoﬂbgter ad?‘ﬁi(r)mjijstr t] gn,o
HBsAgH§SiTvesniOlear® dur fi7cald y fendyedé and céli2 00
MXBsuspensi ons wer e |made by hpnogeni zatilon of the 1 ung
tissue. cDNA was synthesized from RNA isolated from
the cell suspensions, angd/| Mes quantitated using
TAQVAN( ) Technol ogy The‘p‘?‘%ﬁcul at e for mJI atians
i nducedImmun : fimpused negeells v artippds 1St he
genes test ed. Results are summari zed in Tabl e 18 82
[0246] 2164 Qibd 322 vaRiET/ 108268 BY ospouseso immawiomoddgatrey fypmujagions was
measu%ﬁ e Jsrérhg %ghsds (CTs) Gene +ISS +| SS/ HSA +1 SS/ Tween
Ween/fO eate |L-1a 7523 19808 16318 6487 |L-lb
[0295% 3P AR RtBBABdtipgSwerk progucel By fios pregarmgitter 2l mgnl 4155 0.4%
4 L 22 mg/ml in
e 85 dgn (ERESich B2 ol ol S i SiGnE Ry oToRS me
PMXBOBiE foﬁm@siénWer& aloviet 1o signd A tpuBEPBOBTERPEEYS, thepdjalyzed using a

R

intranasal instillation to lightly anesthetized mice (5 mice per group). Animals were sacrificed 6 hours

after administration, lung tissue was surgically removed, and cell suspensions were made by
homogenization of the lung tissue. cDNA was synthesized from RNA isolated from the cell suspensions,
and RNA was quantitated using TAQMAN® Technology. The particulate formulations induced

significant increases in the majority of the genes tested. Results are summarized in Table 18.
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MCP-3 3905 6549 6419 2596 MDC 2869 6642 4217 1967

M G 3411 10971 5826 2389 MP-la 6156 7557 6449 2553
wOll2Bv40b4322918 22326 18235 6117 M P-2 1792 354BCBA54003/025415

1201 M P-3a 885 16998 1594 684 N P-3b 2030 3338 2815

1411 TARC 1505 2732 3202 1286 TCA-3 16 40 32 10

NCS2 308 1038 669 354 COX-1 2145 2041 1554 1262

COX-2 446 1380 1475 642 17aH618i poxg 65 249 166 179

CDB0 205 763 453 256 CD86 103 429 254 231 MWP-8 1505

1928 1499 653 Exanpl e RelathaCytle ThmsholdsdEhal ati ons and

HBsAg antibod responses T prinmares [0298]

d
Gener esponses to+¥sl$e sur f adeS/BRA gen B/ Hssat i t |+§S%TWF?“{@Ieate

IL- lak HbS/—\g) COﬂDV%C Wth T exogParti culédie 6487

IL-1,PMXB/ +1 SS/ Twegsa/ O eat e (s3yeen) formghation were 1496
IL-¢ Measured in bgboons. Panppcul ate fgmgnul ations wene

IL-1oProduced by fiyrst preparbpg a 1 mg/ g ol i gonucl eoyi de,
IL- 12? % TVEEN(T) 685 0.4% gjeate sol upgon, then nakigng
1L-23 %at sol utiongg ng/mM imBMXB. The jgyr mul ati on vva§5
IFN- O%I | owed to stgnd for 83 WO 2004/ 014322

TFN=y CT/ US2003/ 02p415 24 houfg; at room tgnperature bejfpre

TNF.@dm ni stratiep; HBsAg (2868) wWas agdggd to the 3005
G-csFOr mul ation pgjor to injgction. HBsAg al one and HBsAg

BcA W th +1SS weggdised as ¢pirols. [Qg89] G oups ofhyf- 10
Eotaxfi Mal s wer e J-amuni zed i gfgr anuscul aglyy at week O ;pd 8

w t h HBsAg (20 g 5), HBs 0 g) +ISS {HE
ILPP“’ D NO 1) (10 3 heB). 7Oﬂ9HBsAg 2%95 + the Twe(ezni
Mcplior mul ati on 0 g +l Sé%fﬁEQ I D N@62§) n=10). Ty
Mcpyeeks after g | muni zga abopns were bl edsqnd

Serum sanpl eggepl | ect ed. [19300] HBsAg7speC| fic 1967
MIG anti body respgpses vverelébﬁnt i fied4{gpgmthe serunggg
Mip-S2mpl es using;ihe AUSABsenzyme inmgipgassay frompsss

bott Labor gi es. Inphipgans, a teipr of 10 m g
MIP-iS consi der eqrgrot ecti vg,s The resusyg are summanpged

n Table 19 the geonggdhgof each gpgup SE. Tablgy19

MIP jost 1St I nm, 2 | mmgshgmuni zat i g5 G oup Anti qhBsAg
TAREM Ui 1) A”tlko BSAg (s ) 3202 1286
TCA-3 40 32 10
NOS2 308 1038 669 354
COX-1 2145 2041 1554 1262
COX-2 446 1380 1475 642
12/15-lipoxg 65 249 166 179
CD80 205 763 453 256
CD86 103 429 254 231
MMP-8 1505 1928 1499 653
Example 11

Particulate formulations and HBsAg antibody responses in primates

[0298] Immune responses to the surface antigen of hepatitis B virus (HBsAg) combined with the
particulate PMXB/+ISS/Tween/Oleate (Tween) formulation were measured in baboons. Particulate
formulations were produced by first preparing a 1 mg/ml oligonucleotide, 0.4% TWEEN® 85, 0.4%

oleate solution, then making that solution 5 mg/ml in PMXB. The formulation was allowed to stand for
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HBsAg alone (20 g) 0 4 2 24 HBsAg (20 g) ++I SS (1000
g) 8 260 6 3,939 HBsAg (20 g) + Tween * 26 * 797
woanommoiaeon (1000 tg +ISS) 269 1, 326 *p<0. 05P¢s/uSBRAG25415
al one by Kruskal -Wallis test [0301] I munization of
baboons wth HBsAg + the Tween fornul ati on i nduced
statistically higher HBsAg specific antibody
24 houk £ BSYRSEEpéaebsfonrgdadadhibirdiion HBsAf (20ng) waaddal to the formulation prior

.. imuni zations caonpared_t HBsAg .al one | mmuni zed
to injegtigirrBiESAR HRPSAN (R ALAUIDCHSSEErE RS 3 RO t 1 on ¢ o
(o859 &ﬂ%ﬁ}{bﬁ)fismﬂiﬁla[slﬁw@ﬁﬁﬁﬁliﬂem inti@inoguiaty prvesek Ousd § with HBsAg alone
0 ug BT 655 (P E D (it D) EREfAR 20T S Feen
for’mukﬁ%g(l? %d %%{Igﬁ @S}—Qﬁ 10 R O ). TR A ek S ARP Ot irh BSizAt 138 Bdboons were

of “an i munonodul at ory conposition was
bled apt wducwdhpley collegiedg 0.4 nl of 10%oleic acid (in

4 . 10 i :
o3 0 Sy R CRe R o B bl v e
AUSAPhapgpheimenBodser fem Shbothleaboafories. Inremansghtites ofi 1A gilU mlys considered
» & i ' gfort ex
o g F 000, bt 0t
the suspension which was allowed to stand overni ght.
Particles were resuspendedTsle i®rt exi ng and the
material was divided jnto 2 ml _aliguots.—Two ofth
aliquots were frozen py i nssFobBf the|vial T9itd Imm
Inﬂwni&a&%é%fa ol . One al i GUEHBYWRS hHORY | | Zetn R ¥MsAE ghIU/mI)

In a Freezone 4.5 freeze dryer lunder -0.06

HRParalpredd®ug)e. The safpl e was fored 2 weeks at rdbm
tenperature before resuspensi of2in 84 WD!2004/014

HBCG @SRE0BHE2FM09 pedief oni zed wakt er. Anal ysis of t#RY
reconstituted conposition shows# that thé size *3,939
HHs/st @0 pp)+ Oweadf parti ¢l es int¥e suspension was * 797
foafilitical(B000 pzaIsd)e unl yophi |l i zed6%i ne zer ¢ cont r ofl:326
*p<0.6RTIHBsA A aRDY KrdkalWhilibesy responses to |yophilized
particul ate formul ati ons [0303] | nmmune responses to
[03BE ABnrinihi £661 b tabb@s with THBsA g Hytiepwden ferthulation induded stetistically higher

Tween PMX/ +]1 SS/ T n/Q ' .
e S S 5505 A e s compr
HBsAlghioas i@ anikddtanehdy. ksl datavihdidated tigit thogédisionfo enfBmbig ihowe, responses in

mice Egg%goﬁyéggvﬁﬂ{eﬁ)a%ﬁglgﬁea a‘%ﬁl; #oglguelénsoE%lsla .%nv\llleagc%s il%l%ﬂﬂeoxl’esponses in primate
specidsor mul ati on made as described in Exanple 12 but with
1 or 59g +ISS oligonucleotide (SEQID NO 1). Aninals
received 2 inmunizations at a two week interval. Two

weeks after each i mmuni zatBxempled2ce were bl ed and

serum sanpl es,col l.ect ed... [ : wer e
assaxedI for H h-ﬂ%%ttl&l 1&8 i Odﬁ]ﬁ%@g‘%ponses by
_ o ' e _
PP AgsBl et A R dl By PR UREL IS (o RENRE10.4 . of
10% oteiancid (in weter)f dmLedd b Twesn 85 (BDater), Taiblof 20 grg/m! +ISS (SEQ ID NO:1) and
3.6 ml Dulbecco Modified Phosphate Buffered Saline. After thorough mixing, 1 mL of 50 mg/mL

PMXB sulfate was slowly added with vortex mixing. 816 mg of sucrose were dissolved into 8 mL of the

1]

suspension which was allowed to stand overnight. Particles were resuspended by vortexing and the
material was divided into 2 ml aliquots. Two of the aliquots were frozen by immersion of the vial into
dry ice/ethanol. One aliquot was lyophilized overnight in a LABCONCO Freezone 4.5 freeze dryer

under ~0.06 mBar pressure. The sample was stored 2 weeks at room temperature before resuspension in
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Tabl e 20 I mmuni zation Goup 1gGL Titers Ig2a Titers
IgGlL Titers Ig&RRa Titers Post 1St |Inm Post 1St | nmm
weoaed4/024332 1 nm Post 2nd Imm HBsSAg al one (1 g) PATAB2003/025415
10, 345 2,122 73 47 8,397 2,479 HBsAg (1 g)++ISS (1 9)
84 324 5,797 25,561 98 331 5,256 35,909 HBsAg (I @)
+1 OTween 282 **|,583 17,257 **81,280 formulation (1
delom% w'a't@s)\nd%ﬁoflhe’i’é&nﬂtﬁuté@&mﬂﬂ)slﬁ%sho%mgt thd sigp) distrithuESn of particles-

44 171 179 31, 6 234 3, 49 5 HBsAg
in the fufpe@)“’low&wvws@ﬂt tp fhfsl@f??@ﬂz { fipsgerg gen ?’?Eé‘*}?g
formulation (5 gg +ISS) 604 7,004 16,940 243, 949
*p<0. 01, **p<0.001 vs HBs ll ne by Kruskal -\Wallis
test j p<0.05, $p<0.001 vﬁ’%%sﬁg + 1SS by
Kr uskal - Vl Autiodvasspoh£2s @8} ophiized prdiculanidrmrdatens al | vy
the 1g&a titers are dramatically enhanced in mce
[080Bt Infn@me regpcehsédie HBIsIBg Iig:ombinﬁti)qnh\'viltﬁ Zlydphiliwed particulate Tween

(PWJ-'_M%‘%&I{@S%@ fgrlgwgaé er%?%ea%uﬁede in Imlc!es tGrgllﬂ1 (Si o% ?(5: Bﬂgﬁ/c mice were

immm’frﬁ’eﬂ/}ﬂtlraak@ﬁﬂy den rp,fgtdb@ts loﬂEBﬁAn@ztloﬁehHBkA(g)mhdeﬂ wvzthd of e rISS (SEQ ID
or mul at1.on

S i NN VR S —
but wﬁpf S 34198 olighaudiédtide BEPINRD ) PAAindE26068/00 2 dftthbnizations at a two

Clains  Wiat is clained 1s; 1. An i dulatog/ lected.
week igtsriysbsTte weeke afigsencd imgupkintoRisa tegt r@yﬁdf Bg i sprales collecte
[0364] ISerR Eatrh;ﬁéél vArCaS QAP RS HEsAR sPRAR 18Y1 HidkGg Rsponses by ELISA. In
cati oni c condensi n%ﬁa‘gent an | munonodul at o

the meuserihiaE22 Beripsisintired he THueIRgptes- d@%ﬂ'ﬁ%’ﬁ&‘éﬂ%‘“@ gymmarized as mean

tlterféggchagr%msmhqag@tg@r gent. 2. The conposition of claim
1, wherein said cationic condensing agent is sel ected

fromthe group consisting of polynyxins, circulins,
octapeptin, and anphotericins. 3. The conposition of
claim 2, wherein said cationic condensing agent is a
pol ymyxin. 4. The conposition of claim 3, wherein
sai d cationic condensing agent is polynyxin B. 5. The
conposition of claiml1, whgamenosai d nonionic
detergent is a polyoxyethylenesorbitan detergent. 6.

Immub?&tieR Gres L1 ON Gl Ritdrs 5| Wadi@rsS di digG1 Titers IgG2a Titers
pol yoxyet hyl enep i@t t*thnMel epgnt I Post 2nd Imm | Post 2nd Imm
HBsA%%ldﬁQWﬁg)hW enesorbi yan trijol eae 7. The coxgassitijon 2,122
claiml, whefeinsgid particsal7ate donpassg,igzon ils +2,479
HBsAZRY +IsY N mxgpg Wih a gatty gcid. 5§97 The 25,561
g?rrg%g?/tl or(1 E?f Cl ai mog, wherei nezgai d flattyrsaged i S| a 435,909
HBsASA e, BWekE afid 282 %1583 17,257 781,280
formulation (1 pg +ISS) +348 +1,359 +15,405 +47,435
HBsAg (1 pg) ++SS (5 ug) 44 171 4,179 31,323
ellke +26 +234 +3,494 +29,455
HBsAg (1 pg) + iy I'ween t 739 747,461 130,498 1 274,491
formulation (5 pg +ISS) +604 +7,004 £16,940 +243,949

*p<0.01, **p<0.001 vs HBsAg alone by Kruskal-Wallis test
Tp<0.05, $p<0.001 vs HBsAg + ISS by Kruskal-Wallis test

[0305] TheIgG1, and especially the IgG2a titers are dramatically enhanced in mice that received the
HBsAg + lyophilized Tween formulations following both the first and second immunizations compared
to animals immunized with HBsAg alone demonstrating that the lyophilized Tween formulation has the

same ability to enhance immune responses seen with the non-lyophilized Tween formulation.
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9. A pharmaceutical conposition conprising: an agueous
suspensi on of i mmunonodul atory particles, said
weaniioakrs made by m xing a cationic condensi RQTAG2B/025415
an i mmunonodul at ory conpound conpri sing the sequence
5 -CG 3", and a nonionic detergent. 10. The
conposition of claim9, wherein said cationic
condensing agent is selected fromthe group
consi sting of polynyxins, ci€kids ns, octapeptin, and
anphotericins. 11. The conposition of claim 10,
W’B‘Bﬁﬁ Blihegd.d cationic condensing agent is a pol ynyxin.
[Z. The conposition of claim 11, wherein said cationic |
c dndensAmigmagertedylaions pRpasition canprisgy ipynuperpedubporg particles, said
. / : . : i ti af : -
partlc{\?\ﬁeg rcbﬁﬁ(gel gfa%él 3:%%% %?Ig% ad%-l?gllrlgggri]ﬁ'?é_}%gl% ggéﬁt,%x ifih@ldModulatory compound
compﬁ@ﬂgﬁb&y‘eﬂmﬂ%wemﬁﬁ’t%3aétl(g? painic degprgefhe conpositi on
of claim 13, wherein said pol yoxyet hyl enesorbi t an
detergent is polyoxyethyl enesorbitan trioleate 15.
THe corkhespupestiogpof elpigy invwdrereifysaid satipnicopdensipg peep ig pekected from the
b bt Rl rhykifSdlRuihé, StpbRBl andBmphdiericthd h a fatty
ggmqﬁ%ﬁ%?ﬁ%%f éﬁ%ohpositionpgg claim 15, wherein said
fatty acid is a salt of oleic acid. 17. The
CYIPOSi THe@BmPSsitfh @K Ahith 2, belehehideatiid Ghdgsiagagent is @ polymyxin.
18. The conposition of claim 17, wherein said antigen
is selected fromthe group consisting of allergens
anl antT@eBmp&stinef akadl, whklein safdeationiundgeing sgentid polpmyxin B.
particul ate suspensi on made by the process conpri sing:
(a) conbi ning an i nmmunonodul atory conpound conpri si ng
t he sedileromp&siticiGf Sain( 1, MBerearsdidaroniooiideteigentdsst er gent
t hereby f.orm an | MZ noni oni ¢ detergent m xture, (b
pdy%%éhﬁ%%ﬁﬂméngggﬁgﬁic condensi ng agent with said (b)
| MZ noni oni ¢ detergent m xture, and (c) collecting a

.pabr.t i C ufh%tcgm é’sztﬁ)o%%? 'clgf?n 5 %&ere@u%ﬁt@%ﬁlﬁgﬁkﬁﬁh B&er@ght is

i mune respo I'n an 1 ndivi
polyoaghthyhinssoebitangridleatean i ndi vi dual an i mmunonodul at ory
conposition in an amount sufficient to nodulate an
I mune response in said individual, wherein said
c ohposi Tiesampesithmj of elaina b, Whersinsaiskragtishlatespyppesition;igpdetby further
Co |t i N an aqueous suspension, said
]nmngﬁﬁﬁ%gﬁkgﬁﬁgtory particul ate conposition nade by
m Xi ng a cationi c condensi ng agent, an
| ngru nor@@%ﬁ%&ﬁ%&%ﬁ%ﬂdmmm f8iatid B8 sAEHRA dcke
sequence 5' - 3', and a nonionic detergent. 21. An
i mrunonodul atory comnposition conprising
i ngTu nor?guiralhwgmcdg adrhpoRikies corﬁfﬁsﬂlg: particulate
conposition nmade by m xin ol ynmyxjn, an . .. -
PR IS EIRRIOIY of BIBERET LRy PREF Y SHif BeriFlgpadsy duixing a cationic
cond §ISHIY BRHE aR imifrrodiod il htvky) compbichd@ofibAding the bdd@errg §PCG-3°, and a nonionic
wherein said stabilizing agent is not a bovine serum
deterginbt i n. 87 WO 2004/ 014322 PCT/ US2003/ 025415

10. The composition of claim 9, wherein said cationic condensing agent is selected from the

group consisting of polymyxins, circulins, octapeptin, and amphotericins.
11. The composition of claim 10, wherein said cationic condensing agent is a polymyxin.

12. The composition of claim 11, wherein said cationic condensing agent is polymyxin B.
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22. The conposition of claim 21, wherein said
stabilizing agent is selected fromthe group
woaonsiiizng of proteins, nonionic detergents, PpPOTYSEI0BO25415
surfactants , cationic detergents, anionic detergents
and fatty acids. 23. The conposition of claim 22,
wherein said stabilizing agent is a nonionic
debder gehite compasitionipé cleigm ydieteinonaidofoniohigideter28yt isvher ei n
polyck ey 10RMORL QedgE A gent is a pol yoxyet hyl enesor bi tan
detérgent. 25. The conposition of claim23, wherein
sai d pol yoxyet hyl enesorbitan detergent is
POl4y OXyBiieht¥n rop| ' hehdr SRt 5
O A T e PSPy oD iR AR o
polyosyethylepesaeliiepdagleaicon of clai m 21, wherein said
particul ate conposition is nmade by further m xing
wth a fatty acid. 28 The conposition of claim 27,
whier ei nlS£PEPesiftonypf glapmp, whersinggidipagoulgie eprapesitio is e by further
mixing MethGORPOSId | on of claim 21, wherein said I MC
conprises the nucl eotide sequence 5 - TCG 3'. 30. The
conmposition of claim2l1l, wherein said | MC conpri ses
t hies. nucTiR@binf&sitHaQe S1aGE] 55 wherbidshid SattyRbid iid ¥salt 6f olSkc acid.
pyri mdine, pyrimdine-3 . 31. The conposition of
claim2l, wherein said | MC conprises at |east 14
nuldl eotThdesmpos8dn oAclpined, athetidontpaiksing ONRGgEL. | ONn
conpri sing: an aqueous suspension of inmunonodul atory
particles, said particles made by m xing a pol ynyxin,
an8i nmiiieroudpdsition oy cleion}ypwheteio saip batiden i stlh@edfiah e@tgtal® consisting
5 ' ) .stabilizing agent, wherein
of allezgeﬁig glgitcag'g?‘ﬂs gﬁ%‘g&t‘é‘b‘gﬁ?m@‘% 554 Bovi ne serum pr ot ein.
33. A particul ate suspensi on nade by the process

CABPr i SA Bicdl inj ' l.at.ory conpound

conpri si E%l% hagg ?g%ggggigg% %‘g! E ﬁ%ﬂ’%gﬁ% a

s t@sombininggn Agwpromadylatosbsonfponmd eogupaising MEssmaisk 151-€Grg (IMC) and a

iofi8 B0t raBilheth SPRE RSP PRL AP ki t h sai d

OO stabi 1 z@nfﬁﬂf’%% PR o chie Rt iy 2004/ 014322

PCTY comp ey a028ani Geondersing agdntwith sed BI@/aotiomgeidledrgent mixture, and

SUSRENSHR of nodul ating an inmmune

rggponsé ?%pgﬁm?ﬁ%ﬁgéﬁggf conprising: admnistering

to an individual an i munonodul atory conposition in an

ampunt SubhbEbGRdulafng ADHMIAL Foshthsd AT ARIViRRPOIRSisi

sai d i ndjvidual ,. ﬁﬁ%?%in said g@ﬁ%oggyﬁggﬁﬁggprlggégan

| AfTRSRE faroRdivigel en sumuomodeagtsiompenitidnyin amareubscient to
modulaté SR @SR YespdeGn SHAMABRAWNALAh ¥aid Pcﬁﬁr#okiﬁ% Erfprises an
. conposi tion made by mi xing a polynyxin, an
mmuRGRATHIGIEURATERUES cORBRTEUNE 2k s YsShIpgnttesaichirphuwompddatory
partic86 USHSRitdn nfele B mix#RA BtichiERhldéinh doAgaR Immlﬁgmo&ﬂatory compound

L muponodul at ory conposition conprrsing
Comprisllﬁﬁ}ﬂfofw&%mv%%%vnﬁaﬁ GG} eand aspginipnicsigierdentul at e

conposition nmade by m xing a cationic condensing

a%znt, an i mmunopodul at ory . pol ynucl eoti de co risin? )

t & seqeRERNENOGHSIoTy compysiink pojfisinggmancsraslatory paniisles, said
particil4té tohgposiBiinade by mixing polymyxin, an immunomodulatory compound comprising the

nucleotide sequence 5°-CG-3’ (IMC), and a stabilizing agent, wherein said stabilizing agent is not a

bovine serum protein.
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36. A pharnmaceutical conposition conprising: an
antigen; and an aqueous suspension of imunonodul atory
woaodsioakrs, said particles nmade by m xi ng a caPCoOmiSe003/025415

condensi ng agent, an i munonodul at ory pol ynucl eoti de

conprising the sequence 5 -CG 3", and a stabilizing

agent. 37. A nethod of nodul ating an i nmune response

i #2an iThdcumnphsition ebeleimi2di wherein addritabiizieg dgayf it sleated from the group
consistE b S B0 CTMBRERE KO ERURAZ, s delbe . snfonc dtergents
and faffg peids. ndi vi dual , wherein said conposition conprises an

antigen and i nmunonodul atory particul ate conposition

in an aqueous suspension, said immunonodul atory

paft i cUihaeanrasition of daimr2nibrseip yaiditalilizingageettis ongnionic detergent.

condensi ng agent, an i nmunonodul atory pol ynucl eoti de

caonprising the nucl| eoti de sequence 5 -CG3', and a
st¥4bi | iPE RYMRRSERR of gdgym 23, wherein said nonionic detergent is a

polyoxyethylenesorbitan detergent.

25. The composition of claim 23, wherein said polyoxyethylenesorbitan detergent is

polyoxyethylenesorbitan trioleate.
26. The composition of claim 21, wherein said polymyxin is polymyxin B.

27. The composition of claim 21, wherein said particulate composition is made by further

mixing with a fatty acid.

28. The composition of claim 27, wherein said fatty acid is a salt of oleic acid.

29. The composition of claim 21, wherein said IMC comprises the nucleotide sequence 5’-
TCG-3°.

30. The composition of claim 21, wherein said IMC comprises the nucleotide sequence 5’-

purine, purine, C, G, pyrimidine, pyrimidine-3’.

31. The composition of claim 21, wherein said IMC comprises at least 14 nucleatides.

32. A pharmaceutical composition comprising:
an aqueous suspension of immunomodulatory particles, said particles made by mixing a
polymyxin, an immunomodulatory compound comprising the nucleotide sequence 5°-CG-3°, and a

stabilizing agent, wherein said stabilizing agent is not a bovine serum protein.

33. A particulate suspension made by the process comprising;
(a) combining an immunomodulatory compound comprising the sequence 5°-CG-3° (IMC) and a
stabilizing agent, thereby forming an IMC/stabilizing agent mixture,

(b) combining polymyxin with said IMC/stabilizing agent mixture, and

88



WO 2004/014322 PCT/US2003/025415

(c) collecting a particulate suspension.

34. A method of modulating an immune response in an individual comprising:

administering to an individual an immunomodulatory composition in an amount sufficient to
modulate an immune response in said individual, wherein said composition comprises an
immunomodulatory particulate composition in an aqueous suspension, said immunomodulatory
particulate composition made by mixing a polymyxin, an immunomodulatory compound comprising the

nucleotide sequence 5°-CG-3’; and a stabilizing agent.

35. An immunomodulatory composition comprising immunomodulatory particles, said
particulate composition made by mixing a cationic condensing agent, an immunomodulatory .

polynucleotide comprising the sequence 5°-CG-3°, an antigen, and a stabilizing active agent.

36. A pharmaceutical composition comprising:

an antigen; and

an aqueous suspension of immunomodulatory particles, said particles made by mixing a cationic
condensing agent, an immunomodulatory polynucleotide comprising the sequence 5°-CG-3’, and a

stabilizing agent.

37. A method of modulating an immune response in an individual comprising:

administering to an individual an immunomodulatory composition in an amount sufficient to
modulate an immune response in said individual, wherein said composition comprises an antigen and
immunomodulatory particulate composition in an aqueous suspension, said immunomodulatory
particulate composition made by mixing a cationic condensing agent, an immunomodulatory

polynucleotide comprising the nucleotide sequence 5°~CG-3°, and a stabilizing agent.
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