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I MMUNOSTI MULATORY SI NGLE- STRANDED RI BONUCLEI C ACI D
W TH PHOSPHODI ESTER BACKBONE BACKGROUND OF THE

wo bhiENE$46N Ri bonucl ei ¢ acid (RNA) has recent | ypoeeseoddi@4169
focus of intense interest because of its
new y-recogni zed potential as a therapeutic. It has
recently been reported, for exanple, that certain

AP GRYSRL t E?\'ﬁ’l gﬁf@é SCRY
I%ﬁ\-q mﬁgﬁ@%“é@ﬁ ong,éeréghg e ﬁgﬁe toBsi enggkgene WITH
expression in a BHOSARHOBIESTER BACKBONEocess cal | ed
RNA i nterference (RNAi) or post-transcriptional gene
sil enci ng. Doubl estranded RNA used for this type of

RNA i nter f er encgACRGROERD OF T8 NTvENaTONS0- cal | ed
short interfering RNA (si RNA). Harnmon GJ (2002) Nature

418: - - K ' ' :
¢ apo 5 Rtis pOGTRRAN B reckhuy Mitp M SRelEiaiende MR pgguse of
itcmawliynehogaizedrpotantsd] ias tterapeptief et cerhyt beay reforteddior :
Tol | -1ike receptor 3 (T .. /Al exo L et al :
YO P SR cp 3pt i ADp rsiranded ML g et 21-23
nicR%BaEd Mng RRAE 8skd BallekRdeAd BxprédIingn 8 ERAARINIINGS in a
general 'y i ncl udi ng guanosi ne (G and uridine fU), and

proeess callddaRINA intarfergdean@ A oa pestdesgsasiptionahgend silenging. Double-

s RS TR AR Al AL A

shoffiffekfefing RNAC{siRNMA R UBHnnbal GF (2082) Nargept18i244-S1TUREpntrast, it
and Tolllike receptor 8 (TLR8). In addition to_inmmune

hagtajsorpesntly heel 1eppiRy thatssovgncemeiPseific dauble-sieapdegi RINA can

. . -1 aj tOSi e-

indlS oyl S Bfho] s GERAPI ot L UARUTRCTLRS)
Alenoparlon L et alr (200G Namted it Tig-leBuyher ohasailwi eea cicdntly
repR I SR SEAEd RV 8EHe Pripaidioe aynapineC) and
urldihd gllj)', k& pEEERLY inlludiHeR¥HaintRGMEncE Rtifd hre 216000)

Nat ur € 408: 740-5." TLR7, "TLR8, and TLR9 all signal in
inEmunvsiB@latepe hifgond atah R 200362290744 hu Enmugosgimhwatory single-

I ; | ei )
TSN e RIS B RO, F g e T

likdveBéptotcd @atRgJe | i nkages in their sugar phosphate
backbone, are susceptible to_nucl ease-nedi ated .
degr licrddition. to Spmuae stypulatiomarising theuehiniersion RN Awih
|- ' r g ) d et g
e R i
nulldigacid etdaniedein farteglse AplGrcomahingeleoxyeibonucteic acid (DNA), have

stabilized i nternucl eotide |inkages.in their sugar .
- bOSHSHIEE BATIBERETTARSITAPY CLEbeRu heiAgon with Tolllike

re;br‘ﬂﬁé&{ %%@tmm%ﬂ M kage2080 PReE R4 9aTER PUMMRUn@T LR 9
all signal in.an MyD88-dependent manner.

Deoxyribonucleic acid molecules and, even more so, ribonucleic acid molecules
with naturally occurring phosphodiester internucleotide linkages in their sugar phosphate
backbone, are susceptible to nuclease-mediated degradation. Since for clinical use
immunostimulatory nucleic acids are frequently prepared as synthetic oligonucleotides,
these immunostimulatory synthetic oligonucleotides frequently include one or more
stabilized internucleotide linkages in their sugar phosphate backbone. A commonly used

stabilized internucleotide linkage is phosphorothioate.
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It has now been discovered according to the invention
that, surprisingly, singlestranded RNA with

webmspsnadi est er backbone, but not phosphor ot hi pat/e2006/004169
backbone, stinulates i mune activation at least in
part through an MyD88- dependent Tol |l -1i ke receptor
other than TLR7 or TLR8. The2 MyD88- dependent Tol | -1i ke
receptor responsible for this inmune response is
putatively assigned to be TLR9. CpG nedi ated i nmune
activation, acti SYMMARKOFTIHRS INVENIIOMS acti vation
of innate immunity and | eads to skewi ng of an inmmune

I es APR&EGoONERA diRoVdtbd advordiid to-thé kivehtionhet, c@pHSIAS, smgle-
CpG ollgonucleotldes t hus have been rep orted to be

stras@dLRN wﬁdphwamdse%@ad@oaethuyeota@em@r@tbwa@s@kwne
stmﬁﬁaatég 1%%%%&19&(&0%‘ g?ezﬁtqﬁ 8% %gugcﬁ Wgéﬁtﬁ% %R%{deﬂt "F(l;“ like

response can
rec&]pkﬁ' rog)er tlﬁilﬁdf LRt hﬂ'fﬁLR%\C'fhn’ Mym&depeﬁdeh’dﬁolbdﬂﬁe b:&eptor
di scovered, according to the i.nventi on that

resapHPledPrigis mmsinegrRposts i RUGHY FKASRA taﬁs%ﬁ%?di est er

bac ?ned kddRHhuR Jctl%tlogp&tﬁig tﬁ%ggl?TER9sﬁ6§1'vEé 4ctivation of
f eat Ures o previ ously describéed inTnunostinul atory

insdte ghmumty amideaisRMkewiag oben insmung respomge tyysrd e dihil oer Thi-like

e

adjtfvﬁﬁtts ARdhs &ftive agéﬁik R tusd BMh e Be ARREEST diseabed GiHeddstimulation of a
lergy, or asthma. In one aspect the invention is a
Thisnmmeaﬁsnonm idagjred, B4 cancel infpetipnndlerey 3oa dahmg. o

subj gc

0Ly A ASAL 084 i RS elof .
suSpH3jrpty, shigleedtfandéd R Aawith pho@hoaesterrhmhb]mej withatteiter CpGor. .

si ngl estranded ol i gori bopucl eqtide (ssORN), 5-100 .
seaYRICEaRGCHisICRYFRS, of FRRl dengr mm%ee?tfm'\?ﬂam yingleshippded
Rlbﬁs Ih%é@ HP&H ﬁEatf%ﬁQ:K@iﬂ ?om@-ﬁﬁﬁfa'te?ﬁ%nﬁune system

nuc eot e sequ e t hat free of guanosiné (G
actlvat(oih) Scuohrppplsetsora;tlntleésst\mdnnet l@lltquhtrpatwntsqf a swhject having
e nu Ieotlde sequence conprises at |east one G

h
caPT‘Fé IHE? PeRytd gregysgrqqumae is (a) free of uridine (U,

a n d 1hldhe Eﬁ%@t Bk iR 6 1siafmethoP 6IGdudng ¥MTRI 8ikB iRfmun&Zesponse
and X4 are nucleotides and CGis a cytosine

in @u‘»ialhlﬁﬁe Theymathorl kacerstingte, thizaencet of thamventn Wﬁ]éld@Gh% step of
aflifNELERL B8 < pée& R St mapm%(mgogugg?agorggﬁlgle-

I's not presen
stidadedl cﬂrgehband:mdude sz@RN)éLmOaﬁiclto(lﬁédA))ng;MMh ¢he | n
one aspect the_invention i,nduci.n

mﬁ‘?ﬂﬂ"@’é‘ﬁ“@f%ﬁ qu%N@égﬁBh%thodlestngackbone and comprise % a nucleotlde

sequence that
| (1) is free of guanosine (G), or
(2) comprises at least one G, with proviso that when the nucleotide sequence
comprises at least one G, the nucleotide sequence is
(a) free of uridine (U), and
(b) free of CpG motif X;X,CGX;3Xy, wherein X, X5, X3, and X4 are nucleotides
and CG is a cytosine (C) — guanine (G) dinucleotide, wherein the C of the CG

dinucleotide is unmethylated,
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in a subject. The nethod according to this aspect of

the invention includes the steps of adm nistering to
wohe7ssbpect an antigen; and administering to POEIB2006/004169

subj ect an effective anpbunt of an inmunosti nmul atory

si ngl e-stranded ol i gori bonucl eoti de (ssORN) 5-100

nucl eoti des | ong, wherein t hé -i munost i mul at ory ssORN

has a.

el S PAERAT B Bl RS ARG ORRTE RS Eel as part o
doubletstpandaimibonmekeicadcid @A$A) mokc@e. Wi t h provi so t hat

vihen t he nucl eoti de seguen 0 i ses at | east oqpe G

t he [ROEF SHECHES IVGHEMRE 3 @etle“a§ H‘)‘Qlé“% g, ARGHECA épfiﬁc response
1n§g§ij@pt) THeGRetRéd 4025 i fth%%mﬁe inWBESEinBludds thggteps of

d X4 are nucleotides and CGis a cytosine (C
adginisierieg (he dulv]acilaa@ntlgim andh edraingstering tC thef subjest @ ffective

R 045 TEL S 4 1 RO DRL 0D .10
n&%ﬁh&’l@ﬁ% anéesn ﬂietlﬁﬂlh’cﬁ‘logﬂnﬁuﬁfdr? séBRIhas® bRSsphediedtér backbone

one aspect the invention is a nethod of treating a
and@bﬁ@@ﬁesrﬁalwc#@tldem@qethmhe met hod according to this

asp_e oéeeoggu v qﬁgbgn%l ncl udes the step of

adm Sreri u Ject an effective anount of an

i nﬁwzgasdmmﬁeaholeyst sha1 Gl eithtprevistethapwhgothe hocleatidectqubace

(ssORN) 5-100 nucl eotides | ong, wherein the
C%ﬁﬁﬁ%@tl?%%&%f@e §§‘€.1P€P\t|14%§§q%?nﬁ?1§sphodl ester backbone

and ?ﬂPéb (ﬁs@ﬂcg&ptl de sequence that (1) is free

of g anosi ne (2) conprises at |east one G .
wi t h(bpfree bECPG mmItlf\M\%CGh@Xmuﬁlh@@n Dﬁexs,éé{su amt ¥4 are nucleotides

i ses at ast one the nue t| de,s S
58 13 a0 tefhe T ey dimebie MRkt rESOBE o
diddolLdedIcdnmmhaaein X1, X2, X3 and X4 are nucl eoti des

and CGis actosme (O ani ne (G dinucleoti de,

wher withpravisodhasfthe inemaEsHm r@é@@@@ i sotprpsen A parteaf a
do\éll:b st%tng cig%oantru?l%g achgiI\E%}J&%isetchﬁUl atory ssORN is not

e-stranded ribonucleic acid
( RNAh offe lagidt e liveatien Bp@ethod bftréating ratslub_tectl Imvingredanoet. The
of treating a subject having an infectious

methed ARORUBE koBETaEPeRS of ey ian frslides et 9 R ine to the
su'b][ég 34865 D€ aRbiR o ?fan @gmuﬂbs?frﬁﬂhteg' §11‘PglEJ§€'a1§!é91 ect an
ect1ve anmount of an | munosti mil atory

oligonipbrmsdeotide C3ORN)Fot ¢omuvlcotidet odg, \(/lmﬁﬂrﬂ)e iBm@@stimulatory
ssBlfﬁ\& ﬁ'c?stal p ospho%ne%ter %’Q&(bone ancI1 comprises a nucleotide sequence that

(1) is free of guanosine (G), or

(2) comprises at least one G, with proviso that when the nucleotide sequence .
comprises at least one G, the nucleotide sequence is

(a) free of uridine (U), and

(b) free of CpG motif X;XoCGX3X4, wherein X, X, X3, and X4 are nucleotides
and CG is a cytosine (C) — guanine (G) dinucleotide, wherein the C of the CG
dinucleotide is unmethylated,

with proviso that the immunostimulatory ssORN is not present as part of a

double-stranded ribonucleic acid (RNA) molecule.
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i mmunosti nul atory ssORN has a phosphodi ester backbone

and conprises a nucl eotide sequence that (1) is free
woboogussaesi ne (G, or (2) conprises at | east oOPEr/fB2006/004169

with proviso that when the nucl eoti de sequence

conpri ses at | east one G the nucl eoti de sequence is

(a) free of uridine (U, and4 (b) free of CpG notif

X1 x2@§ Xseo grne\tegugﬂ%é) 2&_%&8%% of ﬁgehq‘(“é)% sAbRof Oxfg@.gl iflR8tious

and 'sa c
divéas¢. €Tl Ihbthod;acxfordlhg td0BiscHspeot o€ thieiinheention linulmtekl ﬂie&t@d)f
W th provi so that the_i mTmunosti Iator ssORN i s no
af%?ﬁé@@ﬁlpgé%t Spplegfran g ecHYﬁﬂSP‘é““é 9H P Sgnete-

stf"aﬁtlﬁd é}@ﬂfﬂ)oﬁﬁ@l&ﬁi‘dk SS Cﬂ"ﬁ)(ﬁﬁ&?&hd&ﬂ%ng "Wl%i‘&lh@l‘ib is a

treating a subject having an allergic
inoowdistiinohitorY keORNtHas d phopbodiesier hagkbdriesind speptisesfa nuglgotide
mvenitt Qn i ncludes the step of admnistering to the
SQUH°eCt™ an effective anount of an i nmunostinul atory

si ngl1§§t fr@femamsitqG)hgnucl eoti de (ssORN) 5-100
nucl eotl des | ong wherein the i mmunostinulatory ssORN
a5t

has @) poropiites dt kastenc basibanevismthabwhe ths ayclgotide sequence
cof l'Ipcrl eo}lt lga%t SEIG e %uf:lggtﬁc%e(s%%uén r ee of guanosine (G,
(51} ](553 east one

nprises at Wi th provi so that
V\hen(ayf}eeaﬂmhcﬁﬁéﬂm)eaﬁ(equence conprises at |east one G

B S ST EE Lo el bkl SIS g
M%G@Qc%%lﬁé OL g& i é@?ﬁuﬁ@féo&fé 'v&e?ku?ﬁfe@bﬁﬁet@ -

guani ne wherein the C of the CG
diducieatideds umtaeth;slatmdnet hyl ated, with proviso that the

[ mmunos timul ss(RN La

doublat eicedbel e FEmeL el BEORR »ACrERH] aafbre
dAbE-SHRAEd ribdticidly i [TaNA) fofectiRt hod of treating a

subj ect having asthma. The nethod according to this

aspeletonsfaspast therivesntipn i 4 method ebtreatingysupiest having an allergic

ri 0
CO“%H?noif:h. M a c%arccBJ?j?E“ﬁ%Jtﬁ‘Q%r and&ff &Bgﬁl%%tr?? gﬂgg%setg% tgg()f
adnsin{skNhg %o ﬂHéquBjd:ﬁtl a&ﬁffedﬁﬁe Aot of\:hlerrﬁmnndisltlmulatory single-
i mmunosti nul atory, sSORN has_ a phosphodi ester alcl:kbone

stegnded-oligaribemucleptidy (ssCB s [ Abmyrdsntides kong. Vhgreindhg | o ¢
1n%u1%§ﬁﬁﬁ§dlt&§ sEGRN 195 a phosphodiester backbone and comprises a nucleotide

sequence that
| (1) is free of guanosine (G), or

(2) comprises at least one G, with proviso that when the nucleotide sequence
comprises at least one G, the nucleotide sequence is

(a) free of uridine (U), and

(b) free of CpG motif X;X>CGX;3X4, wherein X, X», X3, and X4 are nucleotides
and CG is a cytosine (C) — guanine (G) dinucleotide, wherein the C of the CG
dinucleotide is unmethylated,

with proviso that the immunostimulatory sSORN is not present as part of a
double-stranded ribonucleic acid (RNA) molecule.

In one aspect the invention is a method of treating a subject having asthma. The

method according to this aspect of the invention includes the step of administering to the
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(2) conprises at least one G wth proviso that when
t he nucl eoti de sequence conprises at |east one G the

wobghessbsie sequence is (a) free of uridine (Wer/m@os04169
(b) free of CpG notif X1X2CGX3X4, wherein X1, X2, X3,

and X4 are nucl eotides and CGis a cytosine (C) -
guani ne (G dinucleotide, whérein the C of the CG

lnuc tldels thyl ate th [ at the
subiet LG a by ebanbSTipithb A AR sEdeRt t NS
ol%ﬁlﬁbﬁu&édh@@ ERAORN)ForMChRIdotided ldné RiNRyeifmthesiatthenostimulatory
one enbodi nent the i mmunostinulatory ssORN is 5-40

ss@w bastd phosphagingter backbrae antbednnrisat 2 pygeotide sequence that
X [y.” N S 5-20 nucleotides long. In
one Qﬁf f%(ﬁ&ﬁs ﬁ@unostl mul atory ssORN is 5-12
nucl @ptomipdses anigast Ione G evithrpvodsardhat whérethe nucleotide sequence
i mmunostinmul atgry ssORN.js a synthetic ssORN. In one
CoBp AT Mdpast Pl %ﬁﬂHgR?ti“iﬁﬂeﬁ't‘%‘FfﬂsssO?N is not a
Bg: y(a Qégﬁs_ﬁcﬂﬁeg@l g¢d ed fromthe group consisting of

y-A, or poly-C |In one enbodi nent
t he (aadﬁlecloﬁ(?pﬁlmglft)é)‘izﬁ@)@%g\é einfia, &b.f s and, &4 aregivgleotides

h t {
oo 2P EPTRG Do EREne k) SEEChntids PARIFLLET: e g
dlhmedtmygﬁhét[{wa@ﬁory sSORN. BRI EF DESCRI PTION OF THE

DRAW

NGS FIG 1 is a schematic draw ng depicting
cer t with pryiiso-thatithe inzmepnstmylateysEPRN, ig apigyeseahep Spart of a

or};%?et -sHfa5a d’ﬁb&g;%leﬁct %c%(}ﬁ%&% &QeSi gnal i ng pat hways, as

P oUST y un I'S depicted as an adapter
pr ot Bi ghefeatbodingdre il iamithostiaplatsy s€ORMSlid 54D kecleotides long.
receptors TLR7, TLR8, and TL as [ . for, .
non. IR embod e MespensioramBlars ODN i S2prbrleotidesdone.
TLRAy, &i&%mﬂoﬁiﬁnen’f ke 1n3ndn%s@mgfaﬁﬁ§‘ sHEIPN G4 5119 nucleotides long.

TLR7-i ndepen recogni tion of single-stranded

phoshhoiegsodimdaiithe iPDunosGmplatady ssIRN 1@@@5@@@ ssPRY.

hosph kb
o1 1 o arthon gt A rarics R i) st R B norf ot edile
sdicRd f?&ﬂ tli’eg%r@up ENKIBAIAELS polyBEQD b1 ANGr C];))aly CpG ODN

1668 is anol i godeoxynucl eotide having a nucl eoti de
sequbrue eprhedinaen thesadminivieing epbesraest dacrettectise amgppy of the
| D NO..
i e SQRNGS P R, A A0 R BoRER R ve
axﬁbﬂ'rﬁolﬁtheridmeﬁst@kﬁnldfdry FYORNI |s (DC) in response to
various stinmuli. LPS, |ipopolysaccharide. CpG ODN 2216
i s an ol i godeoxynucl eoti de having a nucl eoti de

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic drawing depicting certain Toll-like receptors, their ligands,
and features of their intracellular signaling pathways, as préviously understood. MyD88
is depicted as an adapter protein for nucleic acid-responsive Toll-like receptors TLR7,
TLRS, and TLR9, as well as for non-nucleic acid-responsive Toll-like receptors TLR2,
TLR4, and TLRS.

FIG. 2 is a graph depicting TLR7-independent recognition of single-stranded
phosphodiester RNA. PD, phosphodiester backbone; PTO, phosphorothioate backbone;
WT, wild-type. RNA63 is an oligoribonucleotide having a nucleotide sequence provided
as 5'-CAGGUCUGUGAU-3' (SEQ ID NO:1). CpG-ODN 1668 is an
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sequence provided as 5' - GGGGGACGATCGICGEEEG S (SEQ I D
NGO 3). FIG 4 is a series of four graphs depicting

woA6es08d¥as yses for CD69 expression on FLT3-L-i paoes@dos/004169

dendritic cells in response to the indicated ssORN.
FIG 5 is a pair of graphs depicting IL-12p40
secretion by M CSF-derived mcr ophages and by

d | t
ol Ry B el PR UD€ calepcb BLofSRERSE | 0
’H@G&D@QCKPDT@CTGAWC]FBT@EIQIDIN@E)d dendritic cells
fromw |l d-type TLR7- knockout (TLR7-/-), and
%% DG Adek 6U’cuP(OWE§8%grPP1)‘S JAPEIng |S?Pr?té‘§ben‘§é‘°t‘§)mdlcated
ﬂﬁl]lﬁ 3 g%ﬁ th'éhked Eén&tw%@il (SD A g%f)oﬁé’ettb@'aﬂ@us dinfdli. LPS,

series o ree grap I ng FACS anal yses
ligopoly€iogBarédep rG3HOIN B9 16Hs B -oligodabugmetlabdide having ametlestide

seyEBB DIHAD S&%@Wﬁ?@ﬁ%@%ﬁé@lpﬁﬁd»

i ndi gt 95 §5drdlof fouParphb BE §es fIHEDEY ex ression

I NVENTI ON The i nmune response iI's concep ual Iy divi e
oni Fit B3-Lrinduasdidendritict aells irtirespimpe tosthe indieatid SSORMnat e

ot X i4 8 0B bk S diPick il 3 nA ¢ SRRl IS SE-lerive

mhdtoSIAFBDA Ay GM—CSFIHeﬁlv@cB&Qﬁirlﬁf: célly, Bﬂﬂéh}ﬁﬁlsemh&ﬁ:medl stiyuli.
i nfectious mcr oorg ani sns _or forei gn nacr ono| ecu

PANFEIGa PA i aleranbelepicing -1 epibyerEdan By F{s’é%tLeWHuced dendritic

e € AT e G PR TR BPRF P A MUDORRE ! =

(MyDD&S:/-ymicepinl igpepise theindichad stprhaly pl:Cr pdly oalsine m:ly'edunn

oL AL TSR ( QS L LR s opresion

b}J ﬁ@ﬁj Lfih@sted HoRdSd QRS &M &ﬂ@@fﬁél (WO TLRN &nbakdu® msLR7-/ -), and
are characterized by a I-|nterleuk|n 1 (IL-1)

Mw@@&ﬁwnoqzko(utr(MyDa&ﬁﬁmce mwgmrtse\w Rdégated|stimulig 98) I\/bl
Cel | 2:253-8. Recognition of mcrobial invasion by
TLRs triggers activation of a signaling cascade that
i s evol ut i oDETAIYEDADESCREATION OF CHIPINVBNaZtONmanmal s.
The TI R donmai n-cont ai ni ng adapter protein MyD88 has

beenTHeSRMERAesfdnSE eh@pRial UideIMMtodhndté ﬁmﬂaﬁi‘% &Rgadaptlve
an

torecruit IL-1I" receptor-associ ated kinase (| RAl
immowroty . demt@gnmun@cxsdaehwm invebiepeengniipacd ipatheger-asspeiated

L L L e R e

ny@my ipfdceibud mﬁir@frgarﬁﬁds orfdruigNindcrogiotscaRb. RAMIRseare

Jnk) mnitogen-activated protein kinas @R&E@PKS
ieved odie regagpized RY PAYGIA ECRE8RIIOR F§SSALOE AR S¢Tiaim irgpune

CellleI ammat ory cytokines. For a review, see Aderem A et
. (2000) Nature 406:782-87. Wile a nunber of
specTdll-tiketeReptogd i8R share e fiosiy of kigblytwdservédyaniytsepfides that

pl§}9 ggritical role in innate immunity in mammals. Currently ten family members,
designated TLR1 - TLR10, have been identified. The cytoplasmic domains of the
various TLRs are characterized by a Toll-interleukin 1 (IL-1) receptor (TIR) domain.
Medzhitov R et al. (1998) Mol Cell 2:253-8. Recognition of microbial invasion by TLRs
triggers activation of a signaling cascade that is evolutionarily conserved in Drosophila
and mammals. The TIR domain-containing adapter protein MyD88 has been reported to

associate with many of the TLRs and to recruit IL-1 receptor-associated kinase (IRAK)
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TLRs remain to be identified. Ligands for TLR2 incl ude
pepti dogl ycan and | i popeptides. Yoshinura A et al.

w@ 1099038433 | mmunol 163:1-5; Yoshinmura A et al. $dBED06k04169
I mmunol 163:1-5; Aliprahtis AO et al. (1999) Science
285:736-9. Viral -derived doubl estranded RNA (dsRNA)
and poly I:C, a synthetic androg of dsRNA, have been

d
o 538) S B5ah P00l Bl AL PRI RN By, e
M DeaﬂépénaéntEf%iéllng’péth@aﬁi@ b%he&edab lead1898)vaBeh eNNE-kB

085- 8; hino K et al. 1999];](\] | rmunol

trapecripgipndacors aph eun NAl2 tenmipalkinage (Jakxmitpgemertivated pratsin
RN £ btk RO bl AR BB sppmmatory
cy?ﬂdlﬁésf Bor d kR llsée Algenf Akt aleooprammwwméml .
2000) . Proc Nat cad Sci. USA 97:.13766- euchj O
et afVhilg 2gpmpen crftspff%ﬁdmi%ﬁ ligandshavg eefs'ieﬁelrt%ia geﬁ%ﬁgj%some
i n [ ort ed
TIRAGGAD LA BUATRRE, RA4L OIS pBRbaSHu R0 | o

11p2>@é);ﬁidé§3¥6§him1&fa A€ralt €i989) bimmwiadd 63:A¢5; \Mnsgirnura A' etal. (1999) J

L TR A B AP0, T
stlraﬁd%airﬁﬁﬂ HRMA) hrhcg}?d]ﬁfﬁ COfa s{%ﬁ&uﬁdiﬁloﬁ'—o?&smw kaW ®den a@ported
02) Nat | mTunoI nm H et al 2002) Nat

to] rrdngnmis & T186- mgxomahquér ptedl. @GR (Npp@edNAY 3R been
t I
LipgiRTiatchshie o i g lgad P B rar POkl e 104G Bdce |
28??&8%%%mi9x3k&-a421999) g Imaiuubﬂl 62 37@9@3 BanltelrfﬁLingedindis a
alre no nown and
ligond fardiddis ATt R b P At 0 Ve 1B 1085 107 ghendaiypen has
be%ﬁgé,%ﬁun ﬁé{;@ﬁ% M} 1§90 Bt 50%? rranw BB Snsk YN g

Ist oug t to be
(20@0)fRrac Natiatalad STHUSA BT 15766, ﬁnquhm @ntl (200 Irstrlwmunol

f unct i and the.i.n respanse ri at
190, SGete e ti®icbrtinite pERBTES fod FiiPChreiboried o
beM EEni FSKTINE7 GTELRONELS, -lﬁaR7Aﬁﬂ11 Ugub2003/0329 74 AR Rtaid low

functional TLR known to be capable of signaling in

moleslpim@gh@yaihp%mmMI@de shidazoguinolangs Haiapiastdh8:n and

PR LR b BEL W08 BhFighlod 38 BREEDRE T
et@l. i(ZE02) Mnm;h@mﬂ 3eh99; Heinbni phersgb QOB Nae Ummiandl 36-200.
BJPohos gorot hi oat q%%grneg@a Capaﬁllalg%gfgar}sdtnlfﬁl aghegal
(2b6tr9?'9y efztd)%n?gbgﬁ Handl L a@r(aa_ﬁiflg&roé WEHRSH ISP e 98¥9237-42.

e-stra ol 1 gori bon ot1de (ssORN) usefu
Tl&:cmmrdi mndmfmﬁéﬂdrwdéiﬁRh&wenoum“anre 5- 100

232: ’EIE%J{ gljj%f{; cgﬁ&g@taﬁzﬁlgxﬁpSlsxggp%gl!seetsota%i)ro%?i%& n%rc]:l%icaaﬂ:cljd ﬁgand
with the participation of the adapter protein MyD88. Murine TLR8S, unlike human
TLRS, is thought to be nonfunctional. Thus in the mouse TLR7 and TLR9 are functional
and signal the in response to appropriate nucleic acid ligand with the participation of
MyD88. Mice lacking functional TLR7 thus have only TLR9 as a functional TLR
known to be capable of signaling in response to appropriate nucleic acid ligand through

an MyD88-dependent pathway (see FIG. 1).
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(1) is free of guanosine (G, or (2) includes at | east
one G wth proviso that when the nucl eoti de sequence
weoNPkses at | east one G the nucl eotide sequeaEEBI086/004169

(a) free of uridine (U, and (b) free of CpG notif

Xi X2CGX3X4, wherein X1, X2, X, and X4 are nucl eotides
and CGis a cytosine (O - gﬁanine (G dinucl eoti de,

mher n the [ e ted,

o B ShrPhe T UEh iRk b o6

olipoaibemicleasidpawith pﬁo@h&hbﬂﬂér@bﬁtﬂb&pﬂk&ﬂhmmﬁma lbackboae act
(RNA) npl ecul e, I nmmungstinmul atory. singl e-stranded

caaqibl@ ef stBwaErE B ERe qells ayap MyDEBifependent mamngT frbmf%éackmg
mﬂ&ﬁ&ﬁﬁf R?%FTLR@” in one enbodi nent can be derived and

I sol at % rom natural sources of RNA. Alternatively,

and Inomenostipitasdry yl,nglemtmnds;t olrg@hbbmlo}e(mdn @5@&1‘1‘)&3@{@6

ol i,gor.i bonucl e tlde cor
scforalintp TR e IoToRG Sang U NS G, BRveR b issye
baelbUnB@hi & niBlebRalSschBérce tewn in the art. The

i munostimul atory ssORN of the invention can be of

natdﬂhﬁfhﬁCﬁ@nmnﬁﬂﬁdém(nrigin RNA as it occurs in

nat e u id .t

;(5? nﬁgugf:s Fas ! g’f &'ltﬁ oa\/?s,% tgelltsgfﬁe& c:tﬁg(; glgclrl td¥ sE eﬁ&:s

coﬂi}ﬁ:i@esf Mb@i@ﬂ@rﬁ@@ﬁﬂhdQuﬂ&btldel'saqt&ntﬂ@lsOf a purine or

pyr|n1d|ne base and a ribose sugar, |inked by

i nt dihtres ebwidiee (Rodhodi est er bonds. In this regard

i Qar ¢
R R R AR P OBk FuteRin M KR By MEbRcRbides

anddi(blisen sittosingd),— guaninedGhdinpeleotide, Whetiutik € off thatded.

As us\;z‘d her ei "nucl eoside” refers to a single sugar

dipileqtide f%anaHﬂPﬁase or deoxyribose) linked to an

exCchaggRie tHz[tngé"ﬂnﬁn@ﬂ)%ﬁmulMBrf} RsORNEGS hé¥giresent as part of a

substituted pyrimdine § cytosine, thym ne, or
doybleestiandest rlbprslgbgt gaidg bmpleﬁ@e( e.g., adenine or

uanl n n C
?hygpd?]])l{éos Elhl cﬁ (hrg %mg e%roagéf%de&i)é)rlggﬁuc‘;i‘e(oet‘ldg ngbmeus Lo
acEOdUPNb it bent dRBEictin@%e €mb3'd1nidnt é’&n ®ndbried and isolated from

respectlve Asdescri bed herein, ? nucl eosi de may
nageralsonesen PRRINA- G BaPRE Y ﬁ&%n@b%ﬁya@a % IRgRAnestigulatory single-

st%&éf&%&%g d'ﬁdé bER l)'lﬁeig\flﬁctcbfdl | @) tile gi'égclzrﬁ Aefon in one

nucl el ¢ ‘aci ol |g ucle are
eniseliimenttoan b ab'@fmb Iby symhcmanethudist well Enowie inetbe ades

i.e., .olecul.es r (e.qg.,.ribose or
<(3Ieox qlsgggg)ospﬁnmg fﬁé@ﬂﬁ %@OB 538‘&8 %’&i{t\"gﬂ&rnnon'nawal
orfosfr NRRQEAD §cdﬁigﬁrﬂaﬁ1r@ %Saetypéj%ﬁfcﬂéi’@ﬁjc@ By geneﬁﬁl}i&%ﬁﬁs to a
herein, the terns refer to ollgorlbonucleotldes (

ORN)
lingar priymenef @lrfagudm@ylﬁommtsemch aidenyatyygide upfenads upsof a
pusrll?l%lolr p?rllrsn?dme elisléI %.Ield Q%be& gr? ishﬁe%sb}ﬂ fntefnuclddside phosphodiester

bonds. In this regard “linear” is meant to describe the primary structure of RNA. RNA

in general can be single-stranded or double-stranded, including partially double-stranded.
As used herein, “nucleoside” refers to a single sugar moiety (e.g., ribose or
deoxyribose) linked to an exchangeable organic base, which is either a substituted
pyrimidine (e.g., cytosine, thymine, or uracil) or a substituted purine (e.g., adenine or
guanine). Corresponding nucleotides are cytidine, thymidine, uridine, adenosine, and

guanosine, which are conventionally denoted as C, T, U, A, and G, respectively. As
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pol ynucl eoti de m nus the phosphate) and any ot her
organi ¢ base-contai ning polyner. Nucleic acid
wonbeoesses can be obtained from existing nucl epcT/@eioos/004169
sources (e.g., genom c or cDNA), but are preferably
synthetic (e.g., produced by nucleic acid synthesis).
The ternms nucleic acid and ol9i'gonucl eoti de al so
enc ass [
lge( nr{Hg lll?élgos rﬁ g{allgéntgx’%ﬁg ﬁg# égl?ci?c}%’ie&e amodlﬁed

IOﬂS or

mﬂﬂ%ﬂsﬁle @rtmhﬂmen&(umﬁdialmheleodidwy i ncl ude nucl ei ¢ acn ds
havi ng backbone sugars which are cqyal ent :y attac agij
y to mean

to | Bog Nt omcleic e gand “@ﬂlg@?ﬂ%eogfi% u?5§ uggd iater¢hange
mﬁﬁgﬁ teg@%@s“’@ : ag%otl&:%le% gefﬁggéllh h 2 2 ﬁrBr% c?rtff"&leé‘xyrlbose)

lmﬂwdlteaq)hasphahs gneup dndab adexdlaﬁgeableairggmab@d ddsbrilel above. As
roup. |n additi.on, di.fie ucl ei cids,.may include
udiakin. S Ari el an pBYweredis EPRT AL 881 B s f he
ol'i%bgk&lﬁlb@ﬁlh@@otﬂ@é/ %@N'}‘ eTR¢ RARHSRUSIdInElIagK PSR ucleosides (i.e., a
conposition there cont ai ni ng any possible

p@prmsiqetitle mmttsfth@phqmbatemdt@ylolthek etganisdwseontainig pedymer.

N&fel?ﬁ aﬁ@cl‘fléie%u i) l\}M?i f?nm Sgl\één%n cli]eg gé}lh ?o&@%@%ﬂ egenomlc

ondBN £), Gubdre @sefa;hslym@ﬁmg&a@ogJﬁpmmud@acb&bmlexmimmthesl@n
Nucl el ¢ acids al so i nclude substituted purines and
pyr i Fhefierpsnusles agd apd gligonysieqdeglen ?rrcealps%?sr&? le1gpeisedr

ol@/{yrnlﬁ%l]e%lkdes WG Pstg@ﬁ% 'O‘Ptnﬁﬁmltloﬂs"’ s@c‘h 4n t}@%ak&eﬁldﬁﬂgugars

nes inc ut  are not Irm t o adeni ne,
Fayexasiplegthey uxmhmdeeluctehwmdh lrwmgﬁ)anididmy Isug(ctrssyihmda are covalently

2. , 6- chl i ,
ot B ot e B Fegasi HONS OUEHTA hy sy gren 3 the 3
pOELINRA-JAR el d phoSpicals %ﬂoﬁﬁ af{ue beRRARMS They RidifiedtRdleic acids

and unsubstituted aromafic noieties. Oher such
mayp dicludeat2' @wslkaka@dwdidse greopn In additiess madifiegiacleiq aridsmay

H?}Bltgfi F'T'?\%.gsasﬁ{i}% A3 grgl glggegl‘yg%ad ok b esg ﬁ?Pﬁseth{e %gél?%eaglcg%a% be

héterob@Rdhishn H&alslﬁ)nb%oﬁx‘pbmﬁéﬂ@tﬁéf@y&@ht@ﬁﬁ@aﬁw [33ible combination of
hypoxant hi ne; di hydrouracil;_ pseudouracil;
palymgr wiisdinked togethisr sHehas Peptids nygleagididwhichdayeaminegcid

PR i A RB e SRRttt s psflegid

hé@megenesusiin hactldbpncsecﬁmpmmtmn d\e‘,udlqw 5@16& adsmuwhxde lsubstituted purines

o TGRS SicRaingr S prasb i odieqistess amED RYY £)lod Py Ner

B%t&jﬁ%’l" 12984006 | B\ ineS ahd Hﬁﬁrﬁféﬂﬁ& Sﬁdlﬁ‘de b'irt RFfeQIIR Gi)tiRd itd'8denine,
N2- di met hyl guani ne; 2, 4-di am no-purine; 8-azapurine

cytbsing, gdiming, thymidinet §-oudthylcytesing: agmlnpmne Zramino-6-chloropurine,

2 JGEh I, R SRRAB WAL RIS B E3p in

n@ddélibases 7su®§t&ﬁ®d&n& uhﬁibsﬁtlutﬁchr@miﬁd’lﬁmeﬁés. abther such modifications
nodi fications of a nat ural nucl eosi de bases. This |i st
aregvalilgnovnity thpse ek S imhg atnd i s not to be interpreted
t 0 D& JabfPhitdudRosibil st%rctah by k%ﬂace%? ] QA& htidsideBASE,
ne guanosi ne present 1 n A
wherem the modified nucleos1de base is for example selected from hypoxanthine;

dihydrouracil; pseudouracil; 2-thiouracil; 4-thiouracil; 5-aminouracil; 5-(C;-Cs)-
alkyluracil; 5-(C,-Cg)-alkenyluracil; 5-(C,-Cg)-alkynyluracil; 5-(hydroxymethyl)uracil;

5-chlorouracil; 5-fluorouracil; 5-bromouracil; 5-hydroxycytosine; 5-(C-Ce)-
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i mmunostinul atory ssORN, at |east one guani ne base of

the i nmmunostinul atory ssORN can be a substituted or
woagh7foggds guani ne such as 7-deazaguani ne; 8- azpgpaEoiei04169

7-deaza- 7- substituted guani ne (such as

7- deaza- 7- (C2- C6) al kynyl guanj ne) ;

7-deaza- 8-substituted guanime,- hypoxant hi ne;

= di.anin DR 2 ATLOORUEA fEn ine: . < .
oI BB SRR Alken TR CAC Ml Dtosine S-chlorogytosine
5-Bublot@gsiasi 3Bromboytesine, N - dimetipdntanine; D4-darinppurivieand

is not to be interpreted to be limting. Alsgp in .
8-grapiirieg (iagludipg,dp peichlar Ssazaguaningd; a %}Wét%aﬁddﬁs-%@zm@s nt
AR i BRGS0 il g o
7-desas 8 dubbtitdted puringiok iothdr modifichtiensodf aamityralowdtposide bases. This

.and 5-nmethyl uracil. For i.n the instant.invention,

i Faner R pegeinin aed Binet Rekuierafier dn bEBmGY hosi oo
de NaVArtslAgwRMhat idatNedsbere @lanpsiRcpdsines thel | known
in thé art. For_ exanple, the b-cyanoet hyl

impnawptiobatary sIQRNeat fesgt ¢Rgiaaing dass ofdhe apmugopggnijatory ssORN

Tetrah £ : 9) . I [ . -
cap Bt Rau oy LPa B hofier Hitie il S SRRUER MRE P RABOAA R
7-ddaz405Ubtitufed @akhiae (stth ad 7-d€aASBJCING6)alldaiythubleiae);

14:5399-407; Gare et al. .(1986). TetrahedronLett

7-Qwa@svslbstétu@df&uﬁ@ggsétwwnﬂéa@ 8¢y dipYROMNBAF - GRBepurine; purine;
8-SubsaRided %.@ﬁne hass @Hﬁ}bf}gﬁ%ﬁggﬁﬁsﬁ%@gﬁﬁlﬁ&n?ﬁs ¥t i@ meant to

vari ety aut omat ed nuc si zers
beaskaimiphiny end 13 oht beantegireted hebelimitoigei ¢ aci ds are

referred to.as synthetic. nucleic aci,ds. Nucl.ei,c acids
can S0 i EFLRS WRem Tt set fetolePERES R B fences
infrBurfdstimtiaR$ QSHRN, KB SERAA She uRiciltbagy iR inthiddostiulidory
known t echni ques, such as those enploying restriction

sSERN eanshe acsubstitvied o5 awdifiedamerohiveh espreydowaei] andcS-methyduracil.
d in, thi S |
o PSSt W PP ELRLISR RSt

syhetkesibed Hon@onisiigaing ofie ndmbbd dfiprodaep aveliti@dwhrinthe art. For
conmponents with which it is normal Il% associated in
3]

exampie; the [rsyanqetbybphosehorgmidits meshasiBeavqage sLst pll (1Y) be

n [ IS, Al .
DR AP AR U o
TeafahddronemPasest; Pajchles yndl N@OBE) Mind Acsbatldd390el08] Garegg
et ;Chﬁl dﬁ{@ Tht%’ ie%fsﬂzqe;}(\l@? iget]; %46:%%0 Cg(ﬁ%f?r%y:?? al; IQle98l8)n S‘pcshlegr.ponaie?t
29 FE NSt "f?ﬂa‘ge gﬁﬂstﬁe%%_bﬁﬁéﬂiﬁnetd%gaa v W8S mdt&d nucleic acid
capab of 1In onse, ‘e

ucing an i ne res , e.g.,

sysithesiu¢ratvaitpble ine¢hd market. HEhesermunleic ayids ere refsrioé toasssynthetic
activated tqg .praliferate, differentiate .mqgrate

et S50E Wit pPioe R g Bl SugPledbfiRouspess e

rilA6Mmal, SebsRnGeY 6f Fardst RN &Y @ihgkridwrl @PRHIGues Sukh as those
activation, ‘increase expression of cell surface

emplpKiog sestiictipn-enzymes, exanuglensss et endogueleasss Nuelgicgeids prepared
._i.amune cel | L yvati on, i i eaqf.
L N L
refé tovatincddic aci@ which is separated from components with which it is normally
associated in nature. As an example, an isolated nucleic acid may be one which is
separated from a cell, from a nucleus, from mitochondria or from chromatin. The term

“nucleic acid” encompasses both synthetic and isolated nucleic acid.
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wel | known in the art and can include, w thout

l[imtation, cytokines, chenokines, and anti bodi es. The
wo nvnesies mul at ory ssORN of the invention can berms®os/004169

to induce a Thl -like imune response, both in vitro

and in vivo. As used herein,_ a Thl -like imune

response refers to activatiohl of inmune cells to

expr t

ol BRSO el SeOR RS theflh AAGh Sro shiltbRhifidafif! Abflsed
hdréifLaioigdrlrostimulagorg ss@RN\efiersan aQ;ﬁORNrthatl in capab‘[ermf 1nduc1ng an

cells. Thl -like secreted, pr.qducts |nclude
inymyRe TESROBFEs et&wétlwf 1gesll of fhegmmuyne syster 1g éecqnte ?féwated to
prEEFerﬁe Pftehide, ?@é"lﬁ@edsg YR ), 1nc|ré'hsé Q)@prgi%ﬂﬁﬁ)f

mrune activati on stinmulates secretion of

sebrn:tetdrmodhmeOCthtbd imithmenvac celv attxvehomnmmsatessresswn of cell

t i A l.j k
sPBEREHUER &f o9 TisLwoB RO EHA Ao e ikt Sok PN Pjyetion. o
adygfa&ﬂ)ma@aﬂ tiferddTl Sebreted proiiidR@ssRERANGEN ifimand) bkﬂlﬂzﬂ:tl@éltﬁbn are

i nclude increased secretion of 1gd@ . Thl_ and Th
welll krevn inthe art aed caminebde.avigtouptinitatien, guekines. chgmpkines pnd
mn1 ﬁglls and dendritic cells, i.e., cells involved in
ePfitar I munity. Thl and Thi -li ke imune activation

ar e Died inevatstidulatirh ssORNe ltlieaheen'ﬁbﬁ Ch]ll’fhﬁ nsed to induce a Thl-like
.activation. The inmmunostinul atory g&_ 9@
I TRRS TESROSC: RATHE VRREnd 18 VYR A SEA el > dehfl dpedmmyne
reh%ﬂrﬁg@%férg PR BriorP6f ithrhdhe\defl€ R &BFbst ThYIXe sechSted pRAucts,

an antigenspecific I nmmune response is a an
inaluidjmigi cedtain wyiokines ahpmokines ang sut@la’ssezsmf tomuacglobelingend
ells t he .i mune m..and a ant n.
o hyh Pt B PRI Go Y e SRR EP L oGt it
it [THRUE tHe%?fRﬁHﬂfe% IFNBeIL-8! M-ent L a8NTRIFARHNY thd\HeufbkneaRy10
type of mblecule that is recogni zed by a host system

(GXChH)Nndn fh@mmgn, Tlﬁmmgwctlmﬁomcsenmdateweremn of lg62aedn the

e L R A

inSbcXe$ponsPinGl Bbike, caR AcHRRAhdreRSd sé&&tdndﬁSgG% and a Thl -like
pol ysacchar | des, polysaccharlde conjugates pept i

imfpenerTesROpEpIN afeimnrRaadndrdeppripased sprapioref 1aGd- Jih @pd Thl-like
1nﬁHJuE oz# 1@%10%@“ Iﬁl& ln%ﬁl.lﬂle %@t’lvaltlbff 'oﬁﬁK églpé ‘;18!1 H&ﬁcﬂﬁrc c@ﬁg 1.€., cells

drates igens are protein or
inpolvgd chtellldlar lmmnaitylr @hl ael Thloliled insmuanechcfivhtyqregre belésed to
are gen h¥ nore anti enlc t han carbohydrates or
C@%W%*e iHRHNE aFH VS, O%n antigen that is encoded by

U(Ellxeel %sgm\ﬁﬁa@é lssORNI df t5AiRvaRioa R aR BL LERINo REducs 8n
In t rmer case the nuclelic acid vector is

amxgnnﬂpmféw ma;tnum:e neism)nseu kbjoénin vétrmartdwie vayt. i ewnseddierein, an antigen-

ex.@.r essed é %V ; equ casoe { grel antfr ?ﬂenonrraad
sTpRtsarine Fopbireas p atedPts Toklbe (et AR Gu
beétRberBEtH0 @€ theliMnfund UGdteth Gndah dntyal or  as

The term “antigen” refers to a molecule capable of provoking an immune

response. The term antigen broadly includes any type of molecule that is recognized by
a host system as being foreign. Antigens include but are not limited to microbial
antigens, cancer antigens, and allergens. Antigens include, but are not limited to, cells,
cell extracts, proteins, polypeptides, peptides, polysaccharides, polysaccharide

conjugates, peptide and non-peptide mimics of polysaccharides and other molecules,
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used herein refers to any type of antigen that is not

a nucleic acid. For instance, in sone aspects of the
w(i)auﬁmt;g@g} the antigen not encoded in a nucl ei CcaEB@06/004169

vector is a peptide or a polypeptide. M nor

nodi fications of the prlnary am no aci d sequences of

peptlde or pol ypeptide antigkhs may also result in a

Hgéﬁl[ %glggﬁlllgs 18¥$V§lycol'f§zdss Ubr%c &0 &y?lalt%/ hg\ﬁleﬁi V dg%ﬁs are protein or

potypenties Pataturp Qis)p?@ﬁffnls deid pSypdptideslartigendraldnmoreantigenic than
del|berate as by site-directed nutagenesis, or may be
%%Wﬁﬁﬁ§6m§”sAll of the pol ypeptides produced by these
modi "fﬂ Ceﬁltt §an%e | E{Pl@l?&gﬁl% %ﬁgdd%d lﬁ@&l@&ld vector.or it can be
antigenic stll sts ept or pol ypeptide
amylglmEperfser hebtmrfpxinmx caserthé hgclde acmlez&ctofr Beadamistgeedgo the

seful in the i.nventio n ngth, rangin
subiRen ARG ALF PRLRERLS SRS, 18R ask B shRE ket
ad‘ﬁﬁnﬁﬂ:kéﬂ:’(ﬁ@cﬂ??o ih@ sﬁl’)}@ctf Wy arJn@E‘lg hé efn@deEd ir@muéRMRel®Evector as
the antigen may I"'ess than 5, less than 8, less than

ustd heﬂemslsfelrh@)ran]!ﬁ}’pd o oatigénthatie nOt @Bucleip agid 36or inatgnce, in some

t han .l ess than 70 ss_t.h ' .
sshtnef Bt acon A Rairot s A R aP e afg Ty Rpide ora
polfRptifie. CMinBFuilifi SIBANSFthe bfimasy drflind aeimeqimermemcsfpebﬁde or

antlgen is a cancer anti gen. A "cancer anti

palgpegtifeartigens may alsg ﬁ‘?ﬁl}r’a@ a pglyeﬁptb@ vahighe pasi Y Stgtially equivalent
an‘sﬁggxﬁlgl ditiv dﬁﬁidnzéla%ﬁ t‘A"tﬁé1 c&fnt g&lgﬁe%tllde Such

ace a 'S cap provoki n I nmune
mbﬁﬁpamme nvdydre dehbasre&smb)(mtetdlmctednmamneshs an naythiegpontaneous.

ARaF ol naridinedfy s apaser R SR ReCbt o longas.

an@i'g&lﬁ@irty EWH Bﬁﬁﬁ) a‘l"hé‘ﬂep%ﬂb' ge pﬁﬂ)égﬁg ﬁnagfbec £ ‘é%mﬁlg | \hﬁaslly derived.

r exanpl e, as described in A et a
TigaamtigensRessfub in the 5®e8tiotbmap he ey langthy tanging fram Ellﬁéll peptide

iRt 4 eniE Aan P kPR NEB rullengh BFnn B Cepempte,
thb HﬁtlgﬁhQn%OEe leisthies] 1@ that 8, 9653 $hanhiak, 1635 than @6 Oledy than20,\ess

resse an i nmunogeni c portlon of, or a mhole tun?
th@m Gdesdhan ;4955 thaniTHeless tham 19 orgmr%@@wwldprﬁ@ew& ength,

pléfﬁgqfﬂ esﬂ?@.t?zité’s qo{!)eaﬁc AhuE H%qu{g‘éans known in the

ancer antigen" and "tunor antigen" are
u sedlni d@‘rtemcdnﬂmgﬁnduitg/tha aotigenfien chm:eaantl@an A “chineeh aptigen” as

erentially ssed by  cancer .ce
S BRI B OBRDE ch 8 REPHES OF Broteih Geroc i it L g or
camB&Rl sﬂffﬁée%ﬂswlﬁélﬁls RpAbUESSp r%l&ﬁ‘g SRR SR poAbd When
stinulate apparently tunor-specific |nmne responses.

exporseedodn thh swdacgretfiag entsgeaarmesenumgi@eil inghe mmg% ohat MHC

il resse b cells ese._antli
R RS A0 BT SRS P RO BOR FRLrsPls ARy PiHbuftil Sruce
ex8iab 8T criceLeellsNk cRmple S &dicribad NOCHRIn R&kl &, (1999)s€ancer Res
that are exp ressed only at certain stages of

54119558, éqytnaattqlldrpuaﬁang H@sa@tlgﬁ&t byresompingnt taghnglogy, or by de novo
sy%%(h%'éﬁ dF Howt! gulihg%ﬁs e@m%f)ﬁﬂtfgeﬂpﬁlxcfu%tz 8l ABhbOGEARed tgaﬁﬁéens that

are recombmantly expressed, an immunogenic portion of or a whole tumor or cancer.
Such antigens can be isolated or prepared recombinantly or by any other means known in

the art.
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antigens are encoded by nmutant cellul ar genes, such as
oncogenes (e.g., activated ras oncogene), suppressor

wqQenemsgs@s g., mutant p53), fusion proteins respttim®os/004169
frominternal deletions or chronosomal translocations.
Still other cancer antigens can be encoded by viral
genes such as those carri ed- bh- RNA and DNA tunor

vir les LU, ant i e S,,I c
VART] /tﬁ;}éql ?er anti %is Lﬁ% té_m%or pe sﬁe 1&%& ?nt%%lgeably and
refd?'?(?hﬁﬁgenﬁdiﬁﬁﬁ&‘ak@&fﬂﬁﬁhﬁamﬁsméusétﬁb)ﬂGamem&éls landi é&“ﬁhﬁbeby be

clophilin b, Colorectal associated anti (CRC
xxX ifgd CnoisT toctareet sRseRRRelSNT-ancaR ARtEERS %re@i\ g%mdvf}l%lscan
a

PSP E R e e B e esBbis e f e
argigehope Bndhﬁéd JalthBEk iyt nacﬂsd?&ﬁe@reqscdgélyatoanaws.f iTese

nmenbr an receptor/ -zeta .
SRS R GRS Doss o POBRAD( UL L pApEergressed) n
nd%@;ce‘ﬂg thiyRGEatd3e ctfibdse 5%aﬁ5ma£é§%dﬁ@reﬂw%%n Ax(d those

- A8, MAGE- A9, NMAGE-A 1 MAGE- A 11, MAGE-A 12,
thmtmrQIMB@;ed VOGS wpbryemq@ed B3y] ankjees. Xpyher cancer

ke oy hoodEEY e Ehnet S el (. agipqued s

orﬁﬁ e suﬁﬁ%oﬁ ger@é\@g 4muﬁﬁ€¥5§, ﬁﬁ%‘f@tﬂn@%}tiﬁg from internal
-8, GAGE-9), BAGE, RAGE, LAGE-I, NAG,K GnT-V

demﬂnﬁ or émmosqrwldsamﬁlag%wnas%tﬂl pAber ¢aneen aptigpsean g gncoded by
v1g£ é&?&én %ﬁhose_acatﬁédo&{ RUGl z{ﬁg &Jﬁ_N R%‘BS J\/ﬁ]useé;1 E bsnof tumor

cateni n,
arliigeisSoelude MKQE Maédé’h{bﬂmlam-sx gpl@ﬁpdﬁhpeptldpl peppdnﬂedwr(DPPIV)

f od di
5% T deagmpesg pinghr o (<DAPE: ciSERER b ChlerendBiaiand
arBeh (CRER- C’(D 1r7U§AKTAﬁ3%' CarcindeRBr Cfo%m Adtigdh (@H}Brand its

antl gens, | np- EBV- encoded nucl ear anti ge

infrE@NgEnic epliopes ng? y@og éimPphcﬁma emy), dPsestatgSReqific ssxgqn (PSA)
0
o ot el 6B Ebeb P ROl SRR oy R SpEeid mefibfne

ariipeR (PSNAY, Teélhredestbr/ CDik dhbiml; MYOGE el 1y o ﬂﬁlhqt)antlgens (e.g.,
i nclude acute | ynphoblastic |eukem a (etv6;

MAGE i MAGER) 2 NGRS AT VGBIt JFE §5i MAGE-A7
%ﬁ%&‘ﬂ;wﬁﬁaﬁ%g\?@aﬁnﬂm Q@Lfﬁ'l‘i‘ mQ' HAGE-Xp2 (MAGE-

cer p2 ras ary cancer
B0 MAGE)XpDMAGE-Ba)) deAGENKIE fMHGEyB4)—|MQQGEe®1 , MAGE-C2,

MG M GhIx MAGEERS) RAVE stPipesr S5ty Bidenify 6, GAGE-1
GSAQ}EQQ e@A@E 1’}@&@!3 4 @A@Ef-sc @ GP$s CAGE-9IGAGE- ge@AGE 9),
CRC) - 3; APC), choriocarci noma (CEA

BA@E RAGET AGEH, M@éﬁan&M‘ébhl,l claKﬁ)tyrcgmqv,.pé%&w&efamuy,

HE B3 enou s BE A nedripgon S FETROE PR tipulerisain and
czitéﬂﬁi’@ﬂ@@ctﬁl %Hlﬂ@PmelEBl\#}RAME Nngsoan ege2 71, eEdomdespdlyposis coli

hoi d cel | - derived I'eukeni a (cyclophilin
piojein (-@]P@)q Mu( pongexin o1, dendiotyp?. I 1 SogRh and GD?2 gangliosides,

viral products such as human papilloma virus proteins, Smad family of tumor antigens,

Imp-1, P1A, EBV-encoded nuclear antigen (EBNA)-1, brain glycogen phosphorylase,
SSX-1, SSX-2 (HOM-MEL-40), SSX-1, SSX-4, SSX-5, SCP-1 and CT-7, and c-erbB-2.
Cancers or tumors and tumor antigens associated with such tumors (but not

exclusively), include acute lymphoblastic leukemia (etv6; amll; cyclophilin b), B cell
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antigen, GWwW and GD2 gangli osides), nyeloma (MJC
famly; p2lras), non-small cell |ung carci nona

wo bRRksyes; c-erbB-2), nasopharyngeal cancer (popiB2006/004169
EBNA- I}, "ovari an cancer (MJC fam |y; HER2/ neu;

c-erbB-2), prostate cancer (Prostate Specifi c Antigen
(PSA) and its i munogeni c epi4opes PSA-1, PSA-2, and

Iy de OB TR R oG (et o el o SR SRR p120cm)
bISHdF ORIcEE @b [‘r}as) Bﬁﬁ?}l ca@x@él‘(ﬁﬁlrﬁ@%éﬂ%ﬂnce? (MUEalily; HER2/neu;

squanous cell ‘cancéers of cervi'x and esophaqus (viral
c-gbBea)ccesvmlciarca@rm@ﬁ pdpas). colen Qﬂircrln@n@m?t gishEER2/neu; c-

er%lgif B@Z@?amgﬁg Cﬁgﬁegﬁlg E%%% ogor{ect%/e ] %éljci( gnqlgcxigéfﬁé)--é017-

1 AY6A733; AP2),IcASsio@RdiRESITATECER ), epfﬂli‘&hal mﬂmsérl(aydl(ﬂi}@lﬁryb) gastric
ssORN of the invention are generally at | east

capesr (HER@/menagrerbBo2;mad ﬁ%é&ypwgtenan@epaioﬁe%%r C@H%eré%rf?‘apwtem)

|81
ARt TGS W gkl It b -s0-),
lymphélddblhgleﬂp:&blleﬁkmh I(qzyc!hphﬁ],n B), m8lan8ma Lpi)l,S prm;elrﬁ gp7ﬂ, dncofetal

an%'lgc:an %5\42 Gﬁ gaégho%%s) g@yelq%r%é (l\éé‘c é%nlyggﬂr%sg nc%)gs‘.ng], cell
lutﬁf%éﬁﬁbﬁQ‘(HﬁRQ/deﬁf@erme)Cﬁisbﬁ dtySEdaPEinoBEp I NEBNA-1),

J nost i nul at ory SSORN e invention can I ncl ude a
ovedhly ca@cse(aWéﬁdermlmd{EBmgueq-eﬂbBa%)t prostgtsriaaesy (Prpatatg Specific

TR G Bt kAR AS B el

HER%@@Q&erbB’cmnpdhe&aﬁ@tancep@g DﬂaS'SI\/IUlIBfaﬁnlyeH(EMf’nehhe-erbB 2;
SSORN. I n one enbodi ment the i nmmunostinul atory ssORN

8283 glysoprateimy Teaal Ganeds SHERSMsBsEarbEne): painoys c‘idb?a;ncas of:-
cel'\ﬂxgﬂ gﬁé)@ K??él F Mt oSt ﬁgﬁfo\g}) ygg!}lri&%ngj% gestlcular

| nven OITDOSG entire
caﬁcﬁmerrEﬁO )NE-celnhankemia (IH]II&f-d; repltspriﬁlﬂnd)indldmma (Melan-

ny e limgel of poI y- C. ssSORN of
AM‘%& {/éﬁfifﬁ’l‘gré§ gr[a ’p%iﬁ cull use in the .
tr eafﬁ@ﬁfmtﬁfosﬁﬁﬂﬁlaﬁﬁ& SsOYN 0P eheAn GO R fare @ﬁ@aﬁ?ta_ﬁleﬁﬁw dhd not
an infectious disease, subjects havi ? an aut oi mmune

mdiiesbas K0 mmtqoedtsletnavInnglrlam eartgin crabeilimenss dstisomneistiggulatory

ssRBNCPhine divepton 52 aRCndhet B} pEeosiobt KR ne BaESBSsifcaty S
6,17n8.9,f1e BB 194 13 1t4,hEs,r16r mRli8f 1500) DanB,gZBQfMtIEezbozﬂ 8, 29, 30,
ns an ncers which mgrate fromtheir

st .
3 lgﬁggfl%éﬂ 35@§g’t37gg§,aﬁ"9d ospaucleqtides ingans can eventual |y
! ea cgrtgﬁeegﬁyt%aﬁll?en?sf thk Iﬂﬁnﬁ#@ﬂtﬁx@he&%ﬁf ! b#8e invention can

functiona erioration o ected organs.
intlad®p ot G ceqanoxinsludsigah least 4 enkentise Garneleatilles, pwvided that

outconpete the nornmal he co artments '
the SRS netigah ccrr@aﬂﬂfa apo @y}fﬁgnfm\ ©dEmgnt, r@?lx‘ﬁsequence
wﬁtfheprfe%fnoeéuﬁ&eiﬁé g enﬁwmgmpem a and neutropeni a)
mat el y causi ng death
In one embodiment the 1mmunost1mulatory ssORN of the invention is not
composed entlrely of poly-U. In one embodiment the immunostimulatory ssORN of the
invention is not composed entirely of poly-A. In one embodiment the

immunostimulatory ssORN of the invention is not composed entirely of poly-C.
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As used herein, a subject having a cancer refers to a

subj ect that has detectable cancerous cells. A
wWoORdoassass S i s a region of cancer cells, distipct/B2008M004169

the primary tunor |ocation resulting fromthe

di ssem nati on of cancer cells fromthe primary tunor

to other parts of the body.'kﬁ'the time of diagnosis

roni FREGL B YRl mATRE of e UL R L Mepiont of et
havirg aeaterpfitbfeetsdetverg adnfeatiousghsenbe sslpeds bavicpabauteighmune

.use of .magpet.i c resonance, .i magi n | ) ,scans, .
i UIGELY BRUEH TG G et LoVt SUam A B s besg imited.
COUMSincdr ¥§ lisddURfdih Riferd tdI8H BfoonfbR&E %erElﬁaﬁceﬂQ WhRBfterferes
scans in addition to the nmonitoring of specific )
witly thetronmal f@activaing ofitb¢ betbily dsgansand systems. | Gancers which migrate
TR S SO P AL GREF e o B of e
subRIECBFcugh ehd/fusdliorabdeeriorathios i the affedtedomans di@nopidic cancers,
rectum cancer; connective tissue cancer; cancer of the
sugh geletkeraiasyrs ableto engempete ithy nraakemonoigisiragwartments in a
suBRBE erc o e EORRE iR LR aBRf] oF i hembocytopenia
andaragopenig uitimatelgraesing detikem a; |iver cancer; |ung
cancer (e.g..smal]. cell. and non-small cell), | 0
B o R i iSO PO R 6 A st 18R able
calBrBnOiEs. Nyel oma; neurobl astomm; oral cavity cancer
(e.g., lip, tongue, nmouth, and pharynx); ovarian )
cancAmetastasisriearégiorcafuapeer cpllo distinet frem ¢he primary tumor location
refi nphl ast oma; .rhabd osar . rect al n oy I
repip o B mp TS UERT PR TRom S5k e ARG 8 Bt of
th8 bbdy. CRNGE timeSIf AvRSOsiS 3N e fprinta@p tuntot Inddss,GBO S éct may be
thyroid cancer; ~uterine cancer; cancer of the_ urinar

megidaredrior e mesanceel BeREases aMataratesarg oSt altefiiestsdfhrough
thé :S&E SfLobiied h&%ﬁ?ﬁgﬁ%%&g&nbg fn@ér%'i'nog (I\gﬁﬁgssé%&spccﬁnputed

sorder . arrsing e I nvasi o
tomiogeaphy ¢CH) dcuns, blvod|ang pladeletspsntsntivea fingtiob ytudies, chest X-rays

i nf ecti ous croorgani sm |nfectiQus m croorgani sns
anichhopg aeeng i o ot MOBKONE AT SEPHESUPRIOPEngi - AS
usedcRERIifolude, BHLAE abt INANES, Babal cHlIQGkdikHSa, BilR@P&ECt cancer;
refers to a subject that has been exposed to an
bladdee caricoudone caneers braamanch@NSaences; kyeast pansar; gervical cancer;
det ect.abl e | evel s: of the organi 1.n: t.he y
e R E e et e oo AR AP copsr pfehe
digéstive byiterXdndbmalria$ tircag esophagdabcdiidby; €gd caneerg canceKofithe head
or nucosal nenbranes and/or refers to the pﬁaget ration
angfneck;zagiyicancsr; i8tia-episheligh nqoplasay, kidagy cagiger; fagynx cancer;
. L . s .
e 3 St e e AT L 1 ARl Rl 1 oma
inBatdingHodgaes {rel ijon-Hodgkinisrtympbated;imélamoya; wyelses ,
sucbidaas H V-1 (also referred to as H TV-IIL LAVE or
nqueblastama; O8), By $4n6eT (B1E;» 1in IPIgEH APOUTY G PEYTY YL QKNG

ca'ﬂl:éﬁ fyzﬁiaeatic cancer; prostate cancer; retinoblastoma; rhabdomyosarcoma; rectal
cancer; renal cancer; cancer of the respiratory system; sarcoma; skin cancer; stomach
cancer; testicular cancer; thyroid cancer; uterine cancer; cancer of the urinary system, as

well as other carcinomas and sarcomas.
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Picornaviridae (e.g. polio viruses, hepatitis A virus;
ent erovi ruses, human Coxsacki e viruses, rhinoviruses,

‘weehopsdspses); Calciviridae (e.g. strains thatpecam06/004169

gastroenteritis); Togaviridae (e.g. equine

encephalitis viruses, rubella viruses); Flaviridae

(e.g. dengue viruses, enceph%i1t|s viruses, vyellow

Fevely Mofllnes) gt h RULLhER, (ferd o £ BBV IIHIERIM the
inVakinest atiost) S@[&)ﬁm&lﬂj dxbﬁatly dasyftemirallgfinl @ nfectiows ) ;

ParanyXOV|r|dae (e.g. parainfluenza viruses, S .
migrqagganisiea festiops moorrgé@m e Zbégfﬁ%t"l%ﬁesvp?rggses and fungi.

Ot h&é‘%@éﬁ 'erre'uéj %esuﬁﬁc&avin%fa!nqﬂ%@odé'diééﬁ%kfers to a subject that has

Bungavi ri Hant adan viruses, bunga viruses,

beph Exgised tcxmesfeatldusl\dagamsm iand| hwcutemr@hmnw detersable levels of the

oré%ggpo Frgﬁ-@g)loﬁ%r E%(/Qeﬁ{sa.%/el 0 1 leﬂ c[.1<('5R11(1e oc}}g%xagrg §frgera19y occurs with the

exBirhdlavifhdediAhe siRRRERAY | kirfli@emiddepahdrhbrindd ad/od $efers to the
Par vovi ri da (parVOV|ruses) Papovavi ri dae (papilloma

pevgtraipaf tlpﬁﬁ)gﬁ@nd sutfacesefdhe sukireh By the igfeetiouprpsganism. .
adenayir 4 B nuté%rtﬁa‘%%ﬁ/é bélas; &Jheﬁlﬁu%ﬁlaﬁk iﬁéiﬁé bt idShot limited
(HS d’ Vartcerla’soster virus, omegal ovI rus

to{ E}M)wrz&&r (e s hwhanBambledeficien@evitusas, IsmtlaasVHIW}ﬂ; €also referred to

as ST, Livioor BrEY VLAY, or B fnend dberiratiied Shefsdrv-Le,
Pzggr Qvirld}8 (é;‘g ?10Qf§ru9é§| ltlﬁ)ahﬁ@ﬂt\hﬁa'ssetﬁérbﬁi’&m hufhaR € o&sackie

ective 'ite of hepatitis B virus), the agents
vmfsesr; chindviruses; cehdvapads);tGacipicidas $e.g. straingtleat nausegastroenteritis);
trans tted cl ass arenterally.transmitted (i.
Todap e (&8 o Res R e KBSl e g Gengue
vifiatd, @NdpUSIRE) viruBey, Peltyva fBvBeaalsey)e Carshotil-iat POSI dokotRviruses);
bacteria serve as antigens in vertebrate animals. Such
Rhgbdavipesise (s g evasisolas stomating yigesss, rakies wiresenof iIpvinpges-g. ebola
steurel.l.g speci 0
i P B 00 QR bR PR BEC By ARE FicasO s,
refpitat@y Sym@itial Virds); & thomyxbaieidae (chiinflwoka yinkes) (chgm&ndae

speci es, and Sal nonel | a i es Sp [ fic exanples of
(eignﬁée‘{a%ﬁlgusﬁ&&“@g? irpses @E“Z’%ﬁ?seéﬁ’é Natro ViTHies 5 frepp viridae
n r
e A o R A g R e el
BivbavénidaenHepbdriamiridae €Hepsdtitis B Musk,a‘i’wmzmda Mar\gmrdmshe)

St aphyl.ococc auneus, i SS rrhoeae . )
P G B B R PO B Sih s BN R muostadenoviruses);
H b SR QsOmEpSs BMDUSNEAs(IBSTYR ahd 3t vAREDS 8658t Sirus,

Streptococcus agal actiae (G oup B Streptococcus),
cySimegal wde é@M‘()vh?rp@ﬁaﬂ@Sgé’wwdaefﬁﬂ ARQJE YEBIESCCinla Viruses, pox
v%%ggal | I’rzaVS %zrrzea%% ?é: %fz&gl% o%ilélg Sﬁé\%& ﬁfgﬁﬁbﬁfﬁ;\gﬁﬁasmgﬁd v1ruses (e.g.
th@@ b6 bélt’ci ledpatitis (thcﬁghewdxemaiefausp satelH&zaffﬂﬁbatitmsB V1rus) the
| uenzae, Bacillus nthraC|s ;F;t nebact.eriu

aaspsﬁmfmew%a@on&hw%% as$ il qrintepnally tang)ticd) Jetid 5 parenterally
tra{tlg E Gl & RIRdRR Lt o and@BIrbdlioym

tetani, robact’er aerogenes, Kle bsi el | a pneunoni ae,
Past Bothl gram mogdtive iadé graBapesiti @i hetsrig perve Rsismigros by Vemtebrate

uc
anqma S. gh gram positive bacteria include, but are not limited to, Pasteurella species,

Staphylococci species, and Streptococcus species. Gram negative bacteria include, but

are not limited to, Escherichia coli, Pseudomonas species, and Salmonella species.
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Streptobacillus noniliform's, Treponema pallidium
Treponenma per tenue, Leptospira, Rickettsia, and

wdsdorogeyses israelii. Exanples of fungi incl ugers2006/004169

Crypt ococcus neof ormans, Hi stopl asma capsul at um

Coccidioides immtis, Blastomyces dermatitidis,

Chl anydi a trachomati s, Candi Ha- al bi cans. O her

' cli I3 - [ Prale .
sspi o SE AR bicker ing RASHUR A NS, Heticobacrer
D)Pbras Boshelinbneddar el e oradiopaewnopiviad, &fycabattédiagyge igLubd

vi vax and Toxopl asma gondii . Bl ood-baorne arLngor
tubereulgeis, Magrdns Ysintrgeelide e%%&?’b%sﬁ%@” wéahylococcus

L RblsserBARSRHA0HY & SR Btk iR

adl_%l?% rriévfleira spp.’?w%ééi’/sﬁ%ggn}?aam%’?a% I ensi tse, e sh)#g%einaes’
Stepraroanis pydgepea @oopd Haerito@ass),dfepcygam ogelratiae (Group B

S e I -

boVBAEEadbdoct R @NARObIBkES. O SHEHBESREBs HvifoRRReNp hicbed
extensively in the literature, e.g., see C. G A Thonas,

Cansphil/mictexises Bhieorasgsus sBaitiaemeplelusiinéienrae, Bpeidlys Brinasisn
C ?:Lr%%% rag%pz%{ng%}v}gzzgrig 0 @0? ane%ac%[rljlzym 'gé ?ﬂlﬁgpp%?%z)}’ Thrlll 5,'3 ?thiae,

ra rererence. e 1 on

- CRE®idalns persmdenk, Clostridiaaletang, FBunekopasienrogeges Kiehsiailane

di sease._Aut oj nune di sease is a cl asg of . diseases in
PrREHImERiag, Raspyreida muliggino. faclebedese rlaseradriun wgdearum,
SRR A D TR SR Tt o
Ridkegtsiay end detiroinycessistaelli. Thus an i mmune response i s

nount ed ainst .a subject's own antigens,.referred t
e R T R e N R
CORYibES HBkltis, BIaSSMPERS TerinBIAY, ChldnyHOPECHoniis LR Rlida
mul ti ple sclerosis, system c |upus erythematosus
alpigpm) | aut oi nmune encephal onyel itis, nyasthenia gravis
(M3 i ; . i diti . s
o BB ot L FRAGR 0 P 0
Plasmedimmpneipaeim)| Bitsmodiine Wdqgric) Phismodive ovale, and Plasmodium
thrompbocyt openi c ‘%ur urg scleroderma with | .
Vit Il agfesmaerdio ddleed-bring dadiob Hivgs parasites inclde Plasmodium
| | nt ¢ . a , i- ali L.C
PRagFESE PP HAR e hver B IR T Lo PrBRRIPp,
Lajthoramiaubravidiphsis, tliesshineniy.donevas ceppanosoma gambiense and

| omerul opephritis,..proliferative glonmerul onephritis), ,
o S G lsa e APt Pt (Cribes
diSR8)SARINC R opRSFla ki, nune di abetes nellitus. As used

herei n, an aIIergg refers to acquired hypersensitivity

t o Odabmedindly rekivartmisryorganisnes yive b serikpdextensivalydn the
.hut are n MY czena,. al I &, Fk 0t
s TS L Y RPN A0, B
BAaGinhIos3, the ehtiRrdoateisi of edhlichais tefebp thcorporated by reference.

The ssORN of the invention are also useful for treating and preventing

autoimmune disease. Autoimmune disease is a class of diseases in which a subject’s
own antibodies react with host tissue or in which immune effector T cells are
autoreactive to endogenous self peptides and cause destruction of tissue. Thus an
immune response is mounted against a subject’s own antigens, referred to as self

antigens. Autoimmune diseases include but are not limited to rheumatoid arthritis,
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al l ergies, other atopic conditions including atopic
dermatitis; anaphylaxis; drug allergy; and angi oedenn.

wabdoege4es di seases include but are not |im tedpdBiB2006/004169

rhinitis (hay fever), asthma, urticaria, and atopic

dermatitis. As used herein, a subject having an

allergy is a subject that frak$ -an allergic reaction in
erog@’%t ésregsee 8\ &19%4%%5?%%@1’2&%0%}%%{' %Zﬁlngfr}]ﬁf;(l) ﬁssﬂstl_%g aaut01mmune
end&pHaltniyelitis af pastifeial gtavds QU6 difdshivheto Subyle[dluS Gmedﬂ)asslre s

of all ergens |s enor mpus and can i nc oIIens
SYPHOE: P%PFHH%S esgm H’?ﬁ{lggt&%}ﬁ aergaaﬂsﬁrwﬁ{ﬁfg%ﬂa & ABiOHEMYRAG

heg{ogﬁ&l annﬂa all ﬂﬂ%mbw{lﬁspu%urﬁl %Uéf(ﬁierm@%tﬂ%htl-

t aIIergens I nclu t are not limted
coﬂiagﬂreauutboélpe mnikedcanpe¢thve tisald digdasg pglymppesiis, I@mm@us anemia,

I t oph
S R e L L T
(e'@'ﬂ?;'ré%ﬁérﬁlc{g%fﬁéﬁﬁinéplﬁ[ﬂse?ilohﬁdcr&Neaglmh@ﬂuldiﬁblﬁxﬁlsg -bulllolis um

perenne or Lol i um nul ti lorum; Cryptoneria
pefphygsid fipgren’a spmiremy, inslingesigancs. 406 auipmyng diabetes mellitus.

(Bothl B hrreh S apertes Pl i b BRBE R (P efinge

(aBerzep)AlloRgit eonditions{iAclidaigiae natllgatadsd ecehmnalieggic rhinitis or

.g. Pl | |
copgiey BTt SITEG CRBITEINGRS, AT Bl st il bives) and food
al%%% ?*ﬂef"at&?rc%&}(ﬁltl@ﬁg ﬁklh?lng%fdﬁ@ﬂ&%tltlé%%ﬂy%x% dARY dllergy;

or u pressus Cupressus senpervirens,
anGuppesdersa. aAllangiv discasesdnduger B suesnatdicritedde pibitis (hay fever),
us sabi noi des, Juni perus

Séﬁ$l F%ﬁﬁggg%ﬁﬂﬁ%?%gFﬁBﬁnunls and Juni perus ashei);

Thuy&s (Rdherel WsabRE RN 3! dnSallerdy18 ABA YR ANt had &n dlergic
Chanmaecypari s ‘obtus) ; Periplanéta (e.'g. Periplaneta

reagtioniie agsapnseAgapplereen. (e. g. Agropyron repens); Secal e

(e.g 1!
i Cpn BERET 14 Bbegh GELR Wi fon e o llrsicpr
astiesdtieaaspoasdin aFsasdeptibleslibiteto he 180Gl dllerggns Bo:aormous and can
pratensis or Poa conp res ); Ayen e.g. Avena
inglyde %HenSHaFe@ageI{oels nipaa] dird éﬁ&%@%ﬁl Shoe TG
p%:?cﬂ%in?] % Mrad ?ﬂlﬁfapmd plﬁﬁt@ﬂ@&%ﬁ@ﬁlﬂﬂﬂb b8t &e not limited to
e eru m e

at1us Agrostis (e.g. Agrostis alba);
prBl'elirsLspec(lﬁc tn th@lﬁd)lkmmg) geruses é)amsl?ﬁ?gha[ﬁzmzl(aezs,g Demaqoghngzdes

I E e RN T e

ar@é'rﬁ’tf!»y’o?zd @ﬁ[li%%é g. RiubSsle MRIRILDIiumShillTRorusd) ECB ptonedia
di sorder of the respiratory systemcharacterized by

(Grmmmmmmmcaha%lremrrrg(Aétrerwr@ Hierigs Alderiginpe fzﬂa@ed
{ .
%%ﬁlcez)r,' ﬁeYula glfetzzls vgrlﬁac\é%?)s g(u%r Q@Iu?i%u?glgg d?lg@ﬁg@u}oia),

Azaérmataqpllrtkn@iza a&l@eﬁg; Blahmgdl(‘e goﬁlanﬁigﬂﬂ&mlaﬂf) Batidiwda (e.g.
i ncl ude recurrent epi sodes of wheez

Payiietanie pRHI0HSs 91 Par{efatiAduqaiqq g%lﬁrr@l&(e & Rhettela grimgica); Apis
'€ %Bl rhﬂgﬂf)trm ébﬁ;el"s%w’(@g%ﬁﬁ&tsh@&mpervzrens, Cupressus arizonica

and Cupressus macrocarpa); Juniperus (e.g. Juniperus sabinoides, Juniperus virginiana,
Juniperus communis and Juniperus ashei); Thuya (e.g. Thuya orientalis),
Chamaecyparis (e.g. Chamaecyparis obtusa); Periplaneta (e.g. Periplaneta americana),

Agropyron (e.g. Agropyron repens); Secale (e.g. Secale cereale); Triticum (e.g. Triticum
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Airway inflammation associated with asthma can be
detected through observation of a nunber of

wohysied408i cal changes, such as, denudati on of per/is®ys/004169

epithelium coll agen deposition beneath basenent
menbr ane, edema, mast cell activation, inflammtory
cell infiltration, |nclud|ngsheutrophlls

aegf}?M 2% 4 E zﬁiﬁ,‘% Ql%gtp g Fes’taz‘lsc%lg g?feleiénl}cg Xe?)aet}rop)z Poa (e.g.

Pé4 p;\wahsi}w Poa rceﬁpﬁma)v@wezaqe gaiiveinh Qivd)Hblais @ry. Holcus
respiratory sy and di sease chronjcity. A rflow

lapqtis); dﬂfhe?ﬁ@”h% |(fm &%@W@t@m@ﬁ@e@wrrhwﬂ@ﬁum &-Bway

i e e e
Phdinms (as Shabirisasuindingces)) Paaderndat. Fmpbdumvmt&fwbn),o&zrghum (e.g.
stent abnormalities in lung -

&gg%@gﬁgégéﬁé adlg%H€W§‘%g§%0@55’5€? aving asthma is a

subj g¢hsddRteif) a&t’%thﬁm@‘efl‘:‘i’sr @%rdlgfrdérhﬁ thERBYiFASI9Is st%%h@rﬁbterlzed
characteri zed by inflammation, narrow ng of "t

b)amtﬂwmynatlanmm@n@sﬁhe pEweYs, and incremsadeactivity@y §let gyrways to

n(lgglg& agfg\'gsg |g S%Jgg & ?qé.ltegéy a,ltIx?]uga Yo E)éé{%srl%l%,{]agér'&batw\tvlth an atopic

oS IR O Bndithsi. IBYanptémabe asthrhe ﬁidﬁjalé Irgturight é;xmghs okheezing,
excl usively, associated with contact with ap

bieaiflcssiess, anchehest wightness Gind caughiBs ACTLING fFom ardpw ogtryption.

AT P SRS g5 Ll s o

miathbeglof @hmdogxlcml chemgesy such ag slenedading of airway cpithelium collagen
|nfect|ons sSORN of the |nventH n.can be ed 1
AgopiaR bERBHED e R  HEY CqlhHXpeR ¢ arimatory ce
infi@F4Hon, 1na?191n%trﬁﬁfro;§lﬁl%rﬁBﬁH&d;ﬁul@%Hq thPhdR§Rs € ABAGESHBIUS the
i's another sSORN of the inventi on. %’he sSORN and ot her
alt\he_sr mﬂemma@oagaeﬂunmwmfe oftdnrexnesicnecctiByay N YPETERS DRISVEBEsS,

ﬁntl ﬁ?réﬁ'esgllr %ﬁ%}?%ﬁld cﬂseagep C%.li%lbgit)a d&nﬂ Wzilirn%taélons

incThdt Beuts BrodcRsconspiatic, @1&/@3’/ ﬁdlérﬂd Inﬁlftﬁus plug ferieation, and airway
adnmi-ni stered at the sane tine he ot her therapeut| c

eag@ﬁh@g, Spaturgywhishiiep depdde auwﬁmab@wum% Igsamg saten of asthma,

‘?Jﬂgar ape utnﬁ c ag en glstcrlrkh?hdg g%la\lﬁl%g{) \P %ﬁ%%&ﬁ%nﬂglws in lung

fimepia.at ed. The separatl on in tinme between the
adm ni str at

' f th d t f
. nuf"éélS‘?S’rahqlr?‘Q’rPg%}‘blféte BIGETOUTeS ey supiier BBt PR oG the
rés yOlh dbfcRebed b)“'hﬁl%.ﬂnﬁe@loﬁ NtdrroWigg 6ha blrﬁgﬁﬂlﬁﬂ

ancer a ents, anti-allergy agents, etc.

m«;ss@m roacttvﬁte of theeaitays tfmm;aalbé agenis. rhsfhran eﬁfr@qyeaﬂy, although not
TR A TS50l S Sy STy
al‘ﬂiougM Bbf@kh@nfé@'@@@&dte%lﬂi‘bdnﬁacc aithah énichtoki Ahl“ngtlawr” as used

i nhibiting infectious
herein refers to a composition or environmental condition which triggers asthma.
Initiators include, but are not limited to, allergens, cold temperatures, exercise, viral -
infections, SO,.
ssORN of the invention can be used either alone or combined with other
therapeutic agents. The other therapeutic agent in one embodiment is another ssORN of

the invention. The ssORN and other therapeutic agent may be administered
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m croorgani sns. The type of anti-m crobial agent

useful according to the invention wll depend upon the
wo Y@e/ods231 croorgani smwi th which the subject pE1/1B2006/004169

infected or at risk of becom ng infected.

Anti-m crobial agents include but are not limted to

anti-bacterial agents, anti=30 ral agents, anti-fungal

B e AR A e B g s

sim@fircoldly ahep@mrte admlﬁhﬁtbtedflid figAdantegR Beparate formulations, but are
‘anti-parasitic agent" and "parasjticide" have

adginistegask af ithe semedime al%herfgtberttberﬁprdlélé agenty prgiadyystered) |
f
iy S SR OE O SRS o b S
thbxapétﬁrclagentaaﬁid theckQRY iardmpairaltyi scepaxatedv\ﬁlhb sqzarat’tohén time
synt h or._nat ur

bR NFRA G RSTTISHRR BF OF {he GRLGN MY BE Aoy jputes or it may be
ggére %&%hée@;be%hc BptPMORHE 86 A8 nSERANSR0YnIEhRRMIAl bgents,

S, such as m croorgani sns. |In general,
armlmambﬁrrcagmts, anfitadlefgyragendstdic.one or more bacteri al

i o1 DU GORLR AN G mAl be Ry 8T & hibiocl by M ap

mM&Blal\éigéﬁ' 208-micebialagents od wed (lhefeirg mfeattu aanbtusailynmamng
or synthesized and are useful for Kkilling

o syypthbtic eraParndydiieh is sapable effglime £y @Htl'%,ltlag élf%’@&s to

cr(?oq%%xﬁéiﬁse r’I'ljl cl: of éml%kcrblﬁgl%%%h%% §chFc!1h% he invention will
uni st c primary syst'em c fungal inhfections.
deﬁﬂﬁd ul}itﬁf the It)tpe oﬁgﬁﬁtosrganisin with iwhiuhithe SLﬂjﬂCaSI infested or at risk of
arasitic a al so eferred t
beﬁamgga ectedde AnysRPIF etia RLe i et VGRS - ol
%H{s é}ftrew%tagéﬂtg” anfiduhgal abendrazakis ara%WHﬁ’eﬁﬁs' Phihs&d such as

enzni dazol &, bit hi onol , chlorqu|ne ., _chl oroqui ne

“qnhaaf@h‘aveeageot”l, ?ﬂjlalﬁlgﬁ@tmual ageht'd fandimeirdl agent”, “anti-fungal agent”,

hetiu e ??ggﬁtﬁaaﬁ 08 radlidid ﬁga{vg Sl Pl ?hed%néa%{l&' (g of

ofd REAAEKIIN S the iaMt@hERES ddﬁne@ﬁbﬂﬂdﬁid)ﬂnedlcal texts. Brleﬂy, anti-bacterial
mef | oqui ne, megl uni ne anti noni ate, mnel arsopr ol

agentsiiil onmhibit basteriarnddnelnde aniibaqtiss ampall as ﬁﬁhﬁmwh?ﬁﬁ or natural
N [
oSREPAAAs PRPTROGL ARSDAELIE8 BN B ol
W chgteqn‘oﬂucemas aﬂfdoﬁﬂarp arab&liohtes by cells, such as microorganisms. In

t | f
g%)yv%'l FBURAARY ettt RHAGRS e RBIOR hagiesia] factiess or qlpsirye which are

speblificabethe GMErObAaRR TGRS Sre @P?[e@éﬁt‘i?ﬂ Rost cells. Anti-viral agents
st bogl uconat e sodi um (sodi um anti nony gl uconate),

cauhedsalated frony mﬂyx@l $cm1eces dosonihesized and mmvabﬁ;hﬁ)ai(dllég or inhibiting
t | n| d ZO| i eg)gst n g Itrerrt]rseutl sfu% 101(?1?}(1%@% 1%fecagrgs as well as

U Se ne or
i@ﬂé bﬁtDpI\Mnhlﬁ' tbﬁlﬁéfunéﬂtlhibatﬁidrsr iAaiti- m&ﬂb&g&lﬂ; killosr inhibit

3

| nhibit the growtsﬁ or function of bacteria. A large
papas of antibacterial agents is antibiotics.

Ant | . € (085 bhiaflflciBEs useful f

i nhi E%‘%‘ﬂésq%f %/Q\nﬁdg??sgt# (§% B{S %gdclt\égerrlfég,to g? ELJJF (élr rsedS “to
h@farhadmielisapeed indludabti a’ae b limiteddohadentlyzodes anfphoterlcm B

ant j bi otl G edom effective ag st the

benzardagale, %‘?‘Kt”i‘? Oé%q}‘"@er E{a&é"f‘?‘l}’é‘w phosphate, clindamycin,
dehydroemetine, diethylcarbamazine, diloxanide furoate, eflomnithine, furazolidaone,

glucocorticoids, halofantrine, iodoquinol, ivermectin, mebendazole, mefloquine,
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or gramnegative. These types of antibiotics are
referred to as narrow spectrum antibiotics. O her

w@ndorlsnki cs which are effective against a si ngtE1B2006/004169

“organi smor disease and not agai nst other types of
bacteria, are referred to as |limted spectrum
anti biotics. Antlbacterlal aébnts are sonetines

I fi d b
mé%lﬁgﬁrléﬁ an a% egalus}) ol, éréeﬁretlgn%F ecrqﬁda%)ieaﬁtclo%%}ﬁlde
nifiliddk! @fa&m%ﬁhé paRFVIEn, ipehtalidifd Bethfpnategpiperazine,

syntheS|s i nhibitors, nucleic_acid syntheS|s or
preziguaniel nBl mAGHNGPROSPRAte, B USRI Ry A \RBMOAL; pyrirggthanmine-
ﬁ#&h&%ﬁe?'pgﬁ%ﬁ{ainﬁﬁeesﬁ&%ﬁ}{ , 1ﬁ’¥€hﬁé‘ Mfihe Siifa8e "thh'ihme

of cells viruses or replication o h Virus wt
glubghace ls;blran’f)fwr atibsglucomate sbd!mm (sadltlm\antlaiongi gligsnathp suramin,

te?‘r%%icﬁﬁ‘%id%#%'cgn% ahaeerye fisidirel SE RRapigsH A mgacole
jafsabli Josd ofGRlith aﬂen@éd A6 &Hﬁ%i‘rﬂbﬁmﬁ&ﬁ \wihlofthers.

age ts would often be toxic to the host. There are
sev eAallbactea@b%eMStlhﬂ or inthébipthe geaveth of furictian of baceartai dhlarge
an be. bl ocked

o anEEal fheBRSEn Yot GBS AR R Rk ine or

inAfHingCe Wi de(rhnFB.oTagt e Hal dr@rdférrd@ll 6@k Bepap Spédtldlﬁséntlblotlcs Other
uncoati ng of the virus .g. .amant adi ne), synthesjs or
typess@fsAnibiotias @fs pwdomm%ﬂﬁwszf elivy, agaipkihe b?ﬁﬁrya of the class gram-

p(gs% e o(f?rir? %e v\é' FI‘ﬁlese Ut affibioli& e rdfitrd £B% %q.grrow spectrum

ana new Vvirus proteins
arpibidtizas Othen IanﬂiiblbmSa)zhw]aam dﬁﬂedlniverqgamsda siegle asgangsin ohdisease

ru Nucl eoti de anal o t
oA e QSRS of BAIRTES B¢F BT VA TN APeREYE Aagpiotis.
Ahﬁﬁé?:’f@? a?&%en%far@ BRREHTRLs dR8HN¥E HRRIADNAReiF bﬁﬁﬁﬁr H6@U6F action. In

Once t ucl eoti de anal ogues are in the cel’l, they
gaesl, pﬂmﬂbpﬂfmq} genssiare peld shablispthesiwinhibitorso sglhmembtanengdibitors,

o RS Bt B B e o

cdrhpdRiios piraBieorf.or m of the nucl eotide anal ogue is
incorporated into the g romnn%bnuclelc acid chain, jt
causAstiviral agenis ang|cemperssi vtclopreypnt infegfzon qficglls by viruses or

egﬁk s ang »JQBHE I Thare%{aranhy e'r\llzlﬁtlnﬁpatl aftgs than

nal ogues i nc but “ar e "hot acyclovir
artitaetdridlairugsiecause atenpotess bf ivﬁealpqﬂlcatwtpisesm C\]/oselysrehted to DNA

oot e e b PSR e e o R ovie 0

the 48 Wheteldre kRl rsﬁ@@ﬁﬁﬁﬁm@ﬁe Prosdk | Bﬁ{fi%lyinféwi&i Whizh can be
virus), dideoxyinosine, dideoxycytidine, zidovudine

bl(oalzedohruhlymt@ﬂ byegntiviral @gsrnm) d heseratages gicmdqmttmhmermm‘ the virus to

terferons ar tok re sseret
gt PR S i O BT Wl Jr o RERGH e Wi e
amBitedihe)y; mhe‘smnﬁttﬂaﬁﬂatboh & vighl ARN A (&pdaictferon) geglifatos of viral
on cells adjacent to the infected cells, causing the

R¥MapigeNA(eten @u@@cmdemal@auq@b dpatugation pf xper%mrpwr@gegqsdﬁ .gprotease
uﬁﬁbfito‘{é 4% fhaifid BarAERELRHRNALSO T nduce the

oft
and ass ||
Nucleotlde analogues are synthetic compounds whlch are similar to nucleotides,

but which have an incomplete or abnormal deoxyribose or ribose group. Once the
nucleotide analogues are in the cell, they are phosphorylated, producing the triphosphate

formed which competes with normal nucleotides for incorporation into the viral DNA or
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nol ecul es on the surface of infected cells, resulting
in increased antigen presentation for host inmmune cel
wo eer®B4sbs on a and b-interferons are avail abl ep@B1B2006/004169
reconbi nant fornms and have been used for the treatnent
of chronic hepatitis B and C infection. At the dosages
whi ch are effective for anti2%iral t her apy,
t ,
RNQ.I Sérgcg e 1p%8¥p%ﬁ%et?§ﬁﬁ ot ﬁlﬁ%%cl%glfl&c EII%IO}H% Ekslﬂgoré&é d: 1nto the
grolvéng micksid acid cha’lﬁ,l iticmshitreacrsibleatssddiationexitit the viral polymerase

i mmunqgl obul | ng, tadj n interfero nucl eof i
ang{hpelpistermingtion. Nueleat 4eﬁﬁ?lseveér1§clu<ifp§eﬁ 4tf gotliy
ac Elo@ﬂt(hse\’i'ﬂ)xaﬂhé tﬂegﬁ:ﬂeﬂg@f es%f:ﬁpl@)@%r{lé Md %c&l@a zoster v1rus)

emannan; Acyclovir; Acyclovir Sodium Adefovir;
gahlcmludr Osﬂqulforlth@'egnthutdrftcmome,gthrmj; idexuridine, ribavirin (useful
At ev.

fopeyfeape Ay FisaiaD ROV D Esahpgrine didebecytidine,
m@“tﬁ'irﬁt(hﬂﬁoﬂﬁygﬁcﬁﬁ&' ﬁxﬁlhﬁilﬁlodD@Acﬂl‘éblhﬂqwﬁmNESW ate;

Desciclovir; D danosi ne; Di soxar i | ;7 Edoxudi ne;
Envi Faadatesferqnsre extolines whigk preisevieted by yimysiinfected cells as well as

I
HE%S Ceacreﬂe?ﬁ"géj gl’terﬁ:r&%oﬁ:?%iﬁ)gt Sd: fclj;ﬁll%{d %agi%n r%:c%gf%ﬂ J)r%e?ls adjacent
to@ahifedtadvdells,Sadsitgthel chaxger in dhenes]] videithh proadcts ik fivinvintictien by the

Lobucavi r; Menoti ne drochl ori de; Met hi sazone;
ViRgy iof 21k firenterfesp plop induee theiexprgasion of Capyl,and; (ass I MHC

mglec n gg’tﬂ%%u% ' &9 egtreh g]ls gfﬁln ir{créxggftyz%n?légn presentation for

orran adi ne rocni ori or 1 V

hdst BiMahd&sl] rétd g@iitione aldnd TBOﬁlh’Jr&Edrﬂ%re Frailfblus eicombinant forms
Va|anC|OVIr Hydrochl ori de; Vi darahine; Vidarahine

eqreusediferdhe Bratmeo Chfﬁn%]é@ﬁﬁﬁi Band/Grigfgctign. At the:
%&'\Mﬁ@ﬁ 0% eﬂ%wf%vfg vuareﬁer§¢ VYAERD a\A@Heré Lag afrects

nt's are use he treatient an preventlon 0
sUchfaeﬁdvletgend’lmmgand\mghtlbssngal agents are SOﬁEtI nmes

| fied by th hani sm of
et 1 Ay agpelsnseiL Rabe G eaer Br s AT FRBTEHS oy

1nhﬂ£ﬂc@l(;‘duﬁgs ShHGRRGSHRAGR, nddi&ti8e hﬂﬁb%ﬁé‘_@faxﬁ%ot@ﬁs@e inhibitors.

not M mted to, basiungin/ECB. Other an ungal
Slaagé‘rct exafuplestoif ontiyjrald endladsi Hut atermgt Hisitod :Imécernmegm Ayyclowr

ACHTRE SOt Raelf¥l BloulRbot bR ot Ron e gfie"°

H'y&rb@l‘il@ﬂ@é QirﬁnotﬁﬁmﬂmzAkeﬁfirdmeMé@Z&é eAvrithigk; Cidofovir;
vori conacole, as well as FK 463, ngloter|0|n B, BAY
0!

%ﬂ@ﬂbge Gurargbine HydgashlaridenDeleyirdine Mesylatsh Rescidovind
DIERBLAR ;A DB AR Erl HA9Rk: BRRh b AR Famorine

Hydmuhﬂoad@ ﬂ?iﬂStfame 11(15mihdmb pBoshrilald) & oscmEkNSodiuti) € osfonet Sodium,;

|nvent|o 0..be dmn i con ctio W|th
Ganeiclayir. @%&i?vw @rlgray oM m%»i‘;rr‘ég?xaf is&“ﬁ% L oBheRYy
Mé%ﬁﬁé Hﬁmcﬁmm Blethiagbiidt Neouaame wﬁaaead mr&ﬁeﬁumamm

used herein, a "cancer nmedi carrent r ef ers to an
RﬂwﬂdmeEdrop}sloadkmSraqlsln@‘rleMesy:lata, Serbjnsading Blydrohloride;

Sg U eﬁgatolon eS%avula%le THS10GE hydﬁ‘)%h%%ﬁg; "Fr(le idine; Valacyclovir

Hydrochloride; Vidarabine; Vidarabine Phosphate; Vidarabine Sodium Phosphate;

Viroxime; Zalcitabine; Zidovudine; and Zinviroxime.
Anti-fungal agents are useful for the treatment and prevention of infective fungi.

Anti-fungal agents are sometimes classified by their mechanism of action. Some anti-
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cancer" includes preventing the devel opnent of a
cancer, reducing the synptons of cancer, and/or

wo ndhwlossung t he growt h of an established cancepct/iB2006/004169

ot her aspects, the cancer nedi canent is adm ni stered

to a subject at risk of developlng a cancer for the

pur pose of reducing the ri sk2bf devel opi ng the cancer.
ol By bR & e R RRENGS tyTbiibihe IGRRERAGAL, These
inslpé¢;ibuit ar@tmiodlimiteditvg basivreghi/EQBe rdtherdngi- funga sigénte furetion by

chenot her apeuti c

destahtizing merRbraRe 1nt$&% i ﬁ%esp @‘ﬁ%}/g etz?% r?%ltliﬁl: eglfmsmldazoles
su'éﬁ ?@ E’l@ﬁgn%gfy gélﬁﬁ&izoﬂ" FluEHRIBL! rﬁ%@(ﬁﬁ%lb Cke@&%ﬁﬁzd]@)(m@&xazole

ecte om t he group consisting of nethotrexate,
andl wocicomscbleeas well aslily ¢i68, angplopdrigin B, BAb’rﬁ%Qﬁj@s MK 991,

ntal h I it ure 5- fluor ura
v BB, BERTE ard bRt O 2 RREAR funeion by
brEﬁ%iﬁ’é dow alih (€. chidak@or iimgh fsupp kit {301 eream).
carnust ai ne and poliferposan, MM 270, BAY 12-9566, RAS

f arreBlw ssORMhefthe syentiomipy alsp be pdminisiered imenpiwictign with an

o el B R MR

suvgtal @)@(dﬁdﬁrESCBQ aselewvaﬂtar ‘@anddvinadicaarht’apfers to an agent which is
Met aret/ Surani n, ti mastat, E7070, BCH 4556, CS-6
sy plereAdo 8 ObIeh9n U5 PUFTRSS O USRUPEG A0S o Ui eI, eating

%%56 %&u e@gﬁmlggtﬁe aéxje%ﬂ}@é RbE4 BdnceBRA Rz VRS g’ngﬂtéﬁqs of

163 183805, DX8951f, Lénonal
caddet, arfl/ @i mlahltin,g@e growvth pbarGsstabtibhedisiantan, In other aSpects the cancer

tastron ontiyum derivatiyv daI/TenDzo Xo)
SR 1 A Bt R o DL R S e g e rpose of
re&@éiﬂé {ieafsk iof aé(\ﬁ%llopu?ﬂ@@gﬂcga PV atb @l P, of medicaments for the
Furtul on/ Doxi f 1 uri Cycl opax/ oral paclitaxel, Oral

trepaieontedf camer ar Heribsd Aetern. Fqueheimrpese|of i spectisption, cancer

R ATy AR S IS5

cant@anksnts, hexvimmie slmérepy, &nd biotaeddal teza@@s ﬁcﬁlﬂﬁbmn hancer,

Canpto/Levan1soIe tosar/lrinotecan, .
T U GREICHFPEe FEBh TR OF les G PR, e group consisting of

m@%ﬁ Ee[a%r{ch%?é adrBRtdid, | ci POSANRn-ARAPESHMIRING.

i posomal doxor ubi cin, FIudara/FIudarablne
clbemeﬂhalnutbosouthpSrﬂudyomaml nmcpm@yn C, liEPmgd9, daxgrubicin,

79 53/ Bi s- i L astain
P PR o B G A AR G Ll d pgferposan
WI—QS() AB‘RY“I@@%KMS@ambM itraRsfeRsemhibioK4araes ] Gehitsterase
i nhi bitors, PARP inhibitors, D4809/ Dexifosani de

inhfbater, I\D@Mi’eMTA/ééf%lélb"f Wﬁl%ﬁm@%‘i’ld@lamfﬂec CI 994, TNP-470,
Par r /

HYRAR) T GR BREA P, Y ngb A CABh: b aBhl Mitroyantrone,

Metp€lSigarin, Batinadis, Evm BQ3-d856, TEGR2e 9G] AG3340, AG3433,
nitrosoureas kyl ag hel an and

sy S s Bass g DOAR S HIEDA aFHTA 551 oMiafitiStal

BB2516/Marmistat, CDP 845, D2163, PD183805, DX8951f, Lemonal DP 2202, FK 317,

Picibanil/OK-432, AD 32/Valrubicin, Metastron/strontium derivative,

Temodal/Temozolomide, Evacet/liposomal doxorubicin, Yewtaxan/Paclitaxel,
Taxol/Paclitaxel, Xeload/Capecitabine, Furtulon/Doxifluridine, Cyclopax/oral paclitaxel,
Oral Taxoid, SPU-077/Cisplatin, HMR 1275/Flavopiridol, CP-358 (774)/EGFR, CP-609
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Aspar agi nase, Busul fan, Carbopl atin, Chloronbucil,
Cytarabi ne HCI, Dactinonycin, Daunorubicin HO,

wdséorasssss i ne. phosphat e sodi um Et oposi de ( VP1pe21838)6/004169
FI oxuri di ne, Fluorouracil (5-FU), Flutam de,

Hydr oxyurea (hydroxycarbam de), |fosfam-de, Interferon
Al fa-2a, Afa-2b, Leuproli detbeet at e (LHRH-r el easi ng

RS OB 2 R DR A0,
Er%’}ﬂx%ﬁllévz(rmscgé -E?Eﬁ)acﬂM%@XSMSFUgdmaﬂrd@h,Cz@mw/é?vdmheolfe
i camycin, Procar t r ept amxi f en
C%nmpw rmqfﬁ%gEWngmeé%&émﬁﬁﬁI a&é@f%@@&?@f’éﬁxel
%ﬁ f&&f e n}el Cﬂﬁhﬁds@hﬁ?de@&m&ﬁpﬂhﬁrwludarabme

Interleukin 2, Mtoguazone
Pl(amaaﬂmivim@ﬁrubranhpepo@yy A1 839i éUgl%ﬁgIanapm@lmde LU

ntostati.n (2' deoxycof o in stl
1 bR okt S ORIt Pt e e, %D
0458} A i¥rRied LY 116, 10dilkAee&OCDKMY drﬂ‘tDKQ@nhlbltors PARP inhibitors,
i mrunot herapeutl c agent may be sel ected fromthe gr oup

D4g1éPeifasgmuske, HeviMiesnexAfospaidee Yumen/ Tenipgsideet |

95,
PR el PR PEspheyi iRt e O
Ta{‘)l\;dgié_réz/ %cet&& pﬁ%ru%ié g?ath/lJlaﬁegaM\ﬁdsm@ I’ITaXarﬁEG%,lo g @itegsanreas,
allylaingt agisnts SNV BVREIPEEIEn RISy ERPBTRIBIIAE GRpibogliiethimide,
Aijlgé{ﬁgg%% Gushit %P I@éﬁé%ﬁtm%o@&ﬁbuc'ﬂb@ féﬁﬁﬁﬁ@ I(fCI ‘tﬁétmbxﬁffcm

ior c ant1 - FLK- 2 X- 260,
D&MaRIbi¢iDIHT 1 ABstraiviiie piRispB6d smburanEtopmrdM PI1-6€E/§,) ‘Hoxuridine,
it is i mted.. The cancer,vacci,ne y . ,
FlugiouBel 11 Grk BN SR RG4S i 10 amice
Inf¥Mekd A BLYR] A1£5-20 Cl%upy(ﬁﬁi@ |a6&§te (CARH-AMdasBi@ FactéMhalogue),
mel anoma vacci ne, % i osi deconj ugat € vacci ne,

LQ*E‘FSZVH?I éGCNd)aI«/I@szhlowthmne g;@trogen\;agstarg)p ,Mep(p*ptopurme Mesna,
o e P I I
el Seop s A i G gl AR
St)/é}i&&loﬂm TatWéifdradeste, VﬁﬁﬁglmﬁmegPEbf&pa B%})l_?ammlfate Amsacrine
TA-H | SC-vir, nd | { ra
(7-AN3AR &ZaSWquenEﬂ]@@POILFWgSI%%mﬂ&HUn&/ i) SAP R tgyiin 2,
MI?IS% gﬁétﬁ VIEE AR nﬁ r%}}‘g yBRA1 Bid- %re ?&Bﬁ@ﬁ\@@h@) Plentostatin
I cane An "ast I di c

er gy as used
(2hdeozycoformyain pbpssting gmetbl-GaNlBy Temmslrder(é’dd@@ andh¥indesine

npl ons. events the devel opnent of, or inhibits
S“Z%teaé\‘%ﬂo& ‘8{1 CPergl c reaction. Various types of
nedi ’Pl?é"'i%ﬁh&l(fﬂ%'raﬂehﬁc a%j&@m?» be selbctad thffﬁth@@ﬁbu@'doﬁilgﬁlg of

are described int i nes For The D a%nOSI s and

Ributweiye feraepon, dermﬁt Rappeax; 1IpRGeY 2B BHG2, £22 @peolym,
SRS 0 pol PR BT S S N

MD{-2p e0Ve03, Bae2 89ty VBGF, Zenapax, MDX-220, MDX-447,
MELIMMUNE-2, MELIMMUNE-1, CEACIDE, Pretarget, NovoMAb-G2, TNT,
Gliomab-H, GNI;250, EMD-72000, LymphoCide, CMA 676, Monopharm-C, 4B5, ior
egf.r3, ior ¢5, BABS, anti-FLK-2, MDX-260, ANA AB, SMART 1D10 Ab, SMART
ABL 364 Ab and ImmuRAIT-CEA, but it is not so limited. /

The cancer vaccine may be selected from the group consisting of EGF, Anti-

idiotypic cancer vaccines, Gp75 antigen, GMK melanoma vaccine, MGV ganglioside



10

15

20

25

30

t he nmedi canents as described in the NIH publication is
presented bel ow. I n nost enbodi nents the

w@sdohosdsad | ergy nedi cament is useful to sonme degr/e206e04169
treating both asthma and al l ergy. Medications for the
treatnment of asthnma are generally separated into two
cat egorl es qU| ck-relief med?Tations and |ong-term
contr af,i

cqn&ﬁj v&c%n%, o r&)nfgﬂ 0 ﬁ%%}a% Eo)nﬁ%} Z,a{/%%b’ftnhﬁHL theratope,

BBEYS éMHCaIDdlljmoﬁiaaimotyplﬁtvﬁéﬂln@Mdlﬁﬁﬁﬂ petide aasipdmeaccines,
Long-term control nedications_i

toam/migﬁf vageipge-dYY Anbrsh ¥acsingn P%I%&@Gaaeper%\ diPV, TA-CIN,

. hot sb ®RMEACT I NG
gértgn[gﬁo%rﬁﬁj L or s, g‘hegg%gﬁgg a%tslbng b2- agoni sts and
met hyhexssORN nﬁshc 1mdt1breuia§abe admnisterdd fa es@JecTh\eth an

Sg‘gBﬂlfﬁéﬁfgl }ngalpﬂnlg%llg}f %{b‘o nw Q%Ude 8 or t °hd Ida %ereln isa

conRpdsitoR i ﬁ{a@tbldﬁhlcmi&[&eﬁﬂl@ sYRponss! cﬁ‘L eprﬁd‘n@sﬁﬂhé development of, or
associated with each of these drugs and none of the

infiibitg an asthmetioer llergie sichien.i Bariqus trnes abmedishmgpsveithe ng

I t t
PR Sl tap Y U LA B G R EFRE agnossan
mh@gm{mdbﬂ Aéthinh PRt pRrPaagioRépots2, NEH Rublicatiin M@énml July 19,
VLA- 4 ant agoni sts, neurokin antagoni sts

% ronbﬁxane
1997, thenbie copientredivdhishare praosrozated Bere yiseterenese A Paghmeary of
th@ Pl ARAR AR 'dégcﬁbeg’lrl ﬂh?_@ﬁﬁ%%ﬁé&oh@@tn@hén@é@belm most
receptor antagoni sts, ant agoni s I nhi bitor of
ethbddijpents ﬂlbtasﬂmw/alfergy medicasentanasefir o¢ sasedégred for treaténg both
| ator/ b2 agonists are a class of conmpounds

o FAls
Y bronchodi | ati on or snooth nuscl e

r el ayRhicRionsBHOME RRGincat 8f dstiida A6 @BhTAISy ée?ﬁﬂat@lﬂntoh%

are not limted to, salneterol, sal buta al but er ol ,
catt@oms,anlunqkerehdzsgizwt@nmdelocg-terfnewmrelrmﬁdlcatlons Asthma patients
t&g? %B%}Ig] ntr(tongdlg%%gl? Xn B?Ql%)ht)&?sst? %@ﬁe\éf and mamtam control
oﬂb’e@sﬂﬁ&ﬁ@bﬂhmao HngHemnt coruol ﬁté&lcmﬂitbnshnc&ﬁdb atﬁleﬁhﬂﬁmmmory agents

| ong-term prevention of synptons in a d{gtl on.to th

sushiap coIHFPHiTRIe orjomaln apdize! and giedociemy nsﬁca%?ﬁog%@dﬂawrs
schl #)qlgoaICBHé'ﬁ h&odiQh a.llld &?&aﬁt‘ﬁme aah &ﬁ(roﬁji n@'?lgodlﬁers. The -

conpou are y used

ﬁ@lffﬁb‘liéﬁhie@i&aﬁ%dshnaﬁdé ﬂibﬁsdcﬁhg) pd sgcﬂﬂitds gﬁl!’l-eh@lhﬂe)‘glaj and &fstemic
used wi t hout any inflammtory ther;gy They have been
careastdreile dThere Aresneny sde effacts assraiat thbéﬁﬁhz%frtb‘?sﬁ drugs and
elet a r

nmjgt 6.?.\[1 (l.lruggé a:l\%}é 01{ 1%%%}n lgég %?ﬂk? %%?ﬂ}tﬁlggrggﬁﬂfelte@ytreatmg
adtitgh.udi ng for instance theophylline, have been used

for longterm contr ol d pr event n . _These
conpOstiEg r&%@%}%ﬁ@ﬁgﬁhugﬁqe@ﬁt %‘ftPD?% ?}B ifors,
bRAARRNAAL Btk %a}%ﬁlsksn RiRinb i ofdtrd, WY a8B85ASE NRurokin

ant agoni sm erelated acute toxicities are a
angagdnistsy tepmpoxdreeAd (WX A2) dyethesis ynhalstons, xeuthinesragachidegicaacid

antagonists, 5 lipoxygenase inhibitors, TXA2 receptor antagonists, TXA2 antagonists,

inhibitor of 5-lipox activation proteins, and protease inhibitors.
Bronchodilator/B, agonists are a class of compounds which cause bronchodilation
or smooth muscle relaxation. Bronchodilator/B; agonists include, but are not limited to,

salmeterol, salbutamol, albuterol, terbutaline, D2522/formoterol, fenoterol, bitolterol,
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result, routine serum concentration nust be nonitored

in order to account for the toxicity and narrow
woherapauti ¢ range arising fromindividual difperesnes004169

in netabolic clearance. Side effects include

tachycardi a, tachyarrhythm as, nausea and vom ti ng,

central nervous system sti mA®ti on, headache,

pidef PR TSR oo @R Y BE R Rh B RR PTT 2

brbfchod]1Bbiseir®tompuiungs Waichlare Wiel bt IBh@termagt@vention of symptoms in
terbutaline. Sone of the adverse effects associ at ed

adgition to ithe antininflammatary Sierapiess hongacting B apnisgfonslyde but are not

.include tachycardia keletal nuscle tr [ . "
i bt P ot S e TS RortBUR LRk e fp ombination
witly BsHiebst€r6its and gaeyAltdroned ussd vithost anglinflan@aatongtherapy. They
preventing allergy have involved the use_of
hayp beersseasted withsidegleets sneh asdachypardite pleglitalgnuscle tremor,

=1l sgm’ g@-(ﬁj : ' bl ock the
h)@?%éelg isa’o I{éggor?hngca %te(gfgltngé;rggg Yi?‘%]rg&aef | ergic reaction
hel pMethytxagthires cintlnéing dareinstanceahedphglliak) lewvg beersysep farteng-
but do_ no revent the allergic reacti Qqn and, have nlo.
teH Fortol GR BURERRRAT Y BPioBogi v oyl catse bronchioditaion

reQﬁﬁﬁ%‘ﬁbH FREPHIsREIA RNt Snd B PAIEREsIRY asth¥dridn. Dose-
smalT doses of an allergen, usually by injection under
relaked askfertpxicities arger particul at poehdera withgileseytpresiof spopeends. As a

reff 5@ing sy I on 5 BEARFRGR B oraio FPHHBPRK the oxicity
andg@ot tﬁ&a{)étﬁi@rbﬂg% airidishid FEon® thddfid by diffenénceoth @etabélic dlcarance.

believed. Initially, the subject is treated with a _
Sigeetfeqtpinchids achycardia taghyaprEhmias, BRUsEyanchynreiting cgntral nervous
. ti d & . _ ; .
oA GRS D et R b MRS SEplbEi
Shvet-abdink B, agonists frichidepbut e w0 ipdtedds, alfitabl, dituleol, bibuterol,
al l ergic response and severe allergic reactjiaons can
andderbptalipg.| Somgy ohihgiadsrisgitectsssasinicd with theradmypistration of short-

hio PNt e ! . o
setbEBe e AL b B AP ROk e Ipolclems ngreased
lavdy &, GeaduckE, aad hipsgigoania. r el eased by mast cells or

basophi |l s.. These conpounds are well kpown in the a&t
and €oieBHeAl msthods & tHeARNG PIRAEYRINPE 3ilergy haygipvolved the use of

arftiibathiRls %%%ﬁTi{i%ﬂoﬂq}?er%ﬁég. AN hRmihéUni®hdr Arugs which
astem zol e, azel astine, betatastine, buclizine,
bloek the ieffecte of clemical madéatem af dgudlstgiCSadiid help to regulate the

desl or.at adj ne, ebastine, .epinastine, fexofenadine,, HSR
seerfy of @wﬂi%%lg YREIOMS BRLAQ ot REvenf B elleRgitpgaction AR have o
efMRf 8% sIbfRhEalldr 8t t@pasies eDesASitibARM thé@apies are é)erformed by

Prost agl andi n i nducers are conpounds whi ch i nduce

giping strad) | danehi of @@Eﬁmbn,wsu@Wdfft intsctipriprder therskin, dmoggr to induce
o G R e s T 0L oy,

neafrhlizeha ptolugonefthediarerstresutirgofromeheigducionrdfilgh aatitthdies, it
_ i mmunonodul ators. The, steroi ds include, but ar ‘i not )
is behigved d [migally, dhq sybischis dsated witha Yeééﬁb’hé‘?se of the allergen to avoid

inﬁﬁéiﬁgﬁ k8RkPRAGetion and the dose is slowly increased. This type of therapy is
dangerous because the subject is actually administered the compounds which cause the

allergic response and severe allergic reactions can result.
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budesoni de, corticosteroids and budesoni de.

Corticosteroids include, but are not limted to,
whembogsabhasone di propi onate, budesoni de, fl unPeDiB2065/004169

fluti caosone propionate, and triantinol one acetoni de.

Al t hough dexanmet hasone is a corticosteroid having

aﬂtl-lnflannatory action, it21s not regul arly used for
t :
be g a%‘gg %& Feﬁscaﬁ{enﬁﬁhaﬂ%é gll a% gé{t ﬁ It%ﬂﬁla %ﬂfgﬁgﬂlﬂ&n@mrmds

ar%l;ﬂws’t@ﬁnd\i@ 1rﬁlludﬁs ef&flﬁdﬁﬂarﬁineﬁﬁre ef)fr@ouridsevlﬂds eounteract histamine
xanet hasone, however, an be use acco to.the
refeasashiy st cells qrrhasenhalss @seaomag %WF@ ?ﬂas}v%% s thgeg and

ae@rg f&gmoﬂ}ﬁrtﬁéatméht%@ Hﬁ’erggt ABH- hwtarﬂmeymcmde Kt afSn R fiimited

ventlon it can be adiinistered at a | ow dose to
tog axlhmrzolehazetalstﬂm bétramstm, bsdirneptetetiwing icgérizing amegues, CS 560,

S ate with cor r oi,d u
e oo erbrrelinn Totolird e B £)105 SR8 AResting lgpetaine
m$RsREne, WY@ £l € fté¥&iadinesatdrangaqadr enal suppr essi on,
osteopor03|s gromﬁh suppressi on, skin th|nn|n% and

easyPlostaglendig indusersase @mpauadswhich iy prostaglandineastvity-

Prﬁgté% (§ &§ %utn @%1? léy @gla?g%%ﬁﬁ le Ia%(étmi]c%g @roﬁﬁﬁlgndm inducers

m@mﬁﬁlbwsﬁegfoohdxﬁtedmlwﬂﬁl but are not l[imted to,
nmet predni sol one, predni sol on r.ednj sone.
Cor t %@‘t wthimafallesgyp medicarenis also \H?“‘tf rsé‘?f E]Idg AR¢ Enmunomodulators.
Tﬁ‘@ﬁ@[roméllh&?ﬁ blitard hHCARR B! %%m&msoh@ cﬂu@' @55%% triamcinolone,

appetit id retention, melg gai n,
bades@ridd, wmmcohyxpeistaedbuMonlpept ic ulcer, and aseptic

necrqsis of b se co ound re - useful for .

e SR e T B SR o o gy
bliR8Sid MuhRoliM dRbbAIs8he/ propidhite] dnddripacinbohe Btet@Eiid NAlthough

They al’'so function in a ?ong term prevention, of

d@cpmtmmeuﬁa sexjispsieroidt kavingeanti-iaf empatary a%tms!p idggotgpgplarly
usg?? e tr%&glegf: 5%%&'1@@%@&& $%n'; Hl%zhm BRPauS ? Wés ﬁfgﬁﬁl absorbed

S aSsocCl ated w onger ermuse 1 nc

arﬁﬂlt Badlbngxdrs ﬁppﬁﬁﬂ%hdﬂeff@tmﬁah eﬁﬂap,reekyse oDRexabsstizabne,
t hi nni ng

hypert ensi on, dj abetes, hi ng
howigver.£an be UpgdacrerdingdR fassiaveniioq tprf %F!%t“}gr&ftaéﬁ]l??ﬁﬁ erg
bécg{?@ WIRG AdHTTHSR: éll*iHQBfngfhatll)ﬁ with nuSeRMIRIRGE the 1lﬂaéntfohff§&m be

types of conpounds be used at their | owest effective
a(ﬁnme;te(rgijatchdbwr@se fooredudecthel idg pffsits Sarde nﬁthageimfﬁect@fassomated

anel bl ca
wgh Chmas Rl honBE Sruer B hhmih irallhblshSpariisis el th pigher
A8, sHabmid ddcRdsiich as R ngll sRPPre s bSibdptgosie, growth suppression,
antl-lnflannatory agents, |eukotriene antagon

skin thinping encheasy bolisibg e Brmnes & Reierpany1993) Am Rev Respiv Dis 148:51-

SIS S T3 5 Pyt o
ant i Sydterhicanttidosioids inslatiellbueark not idited e pletylprednisolone,

fusion proteins, anti-IL-9 antibodie
pisrlpiaelns tpredTRenen HoRpTaidLar eWACIatePrYﬁcﬁzemﬁ%’le ahpgrmalities

1rpQWs§ gr%'ta%toﬁgrﬁ, Abreha appetite, fluid retention, weight gain, mood alteration,
hypertension, peptic ulcer, and aseptic necrosis of bone. These compounds are useful for
short-term (3-10 days) prevention of the inflammatory reaction in inadequately
controlled persistent asthma. They also function in a long-term prevention of symptoms

in severe persistent asthma to suppress and control and actually reverse inflammation.
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Leukotriene nodifiers are often used for long-term
control and prevention of synptons in mld persistent
waasbhmwess2s eukot ri ene nodi fiers function as | eukotMB®0E004169
receptor antagoni sts by selectively conpeting for
LTD-4 and LTE-4 receptors. These conpounds i ncl ude,
but are not linmted to, zafi#yukast tablets and °
e P af ReBlifey AP i E Ao suppression,
gras/dosipptessioi debmaltkinaingy Ry peetdngidn, diabetes sDushings syndrome,
sone cases of reversi.ble hepatitis arég,

cafy Rt BRYSFle Ak B AN 1R EAB 11578 IraPairepmEHifengtion. Ttis
regﬁﬂfn@ﬁ&rdsth%tﬁlg‘ése ms Eﬁkﬁﬁﬁcﬁ.ﬁdg Bﬁ RdaBs thefQblvest effective dose

I Nosi neop asophi|'s that cause contraction of
(gaidelimgs fonthotdingnusis hired maghgemeneafssthness expeatrpanel report to; NIH

r meabj | i ucqu cretions and activate
Pﬁ‘??té‘?‘ﬂk;[ﬁ?'oiyf@yﬁgyﬁﬂ&ﬁhe ai rways of patients with
ast R infhitRymdduTide RMlide 2@ 1ase ARG thaHE 8RAPICbAR Ing of
t hat have been shown to have i nmunonodul atin

angiripflammiagary agenis teukatiiens anfageusthdlet HHEHTS, %q@zle IL-4 receptors,
. subst ance P F , L0 Tt v ; 3
inft R A ssgres 0k pf AR DR e LAECMERE 1L BRGNS 114
antipoaise) afti-H_-3laadbddiss, belable $hdBnedeptorddifusive prhitaihs, mnti-11-9

i mredi at e hypersensitivity respopnses by .stimulatin
anREdige et MIAZORStH R AAEOR TS VA Ard iy BT dogPacgulators
_Offgggm mucosal mast cells. MGIllies J et al. (1987)

Proc 46:196-9 (1987). Substance P is a neuropeptide
f i r sbeukdtriene modifidrnarg 9Bted usedolior Fuggernapehti@hdutlipnegention of

Physi ol d 2:74-8 1931). | ' [ .
v BR R B Bisal Eu ekl o fert FnGof e Ryippene
reMpt@t antgonlsk i lsklebavdly _@oﬁ@é@in?i for L2 &fit IBTE-4 kb&ptors. These
i munor egul atory acti vit 5 of fragnents of substance P

comeppupdeinckidedius aregipt & zafirlsasiipblets pod gilenipn tablets.
: 7: 887- . :
g R S5 e S8, 520l SRR Ui

wik e dleation oplivee lenFyrhescinkd @smeichdes bfieevabiblé hepatits badd
to the | gE. receptor and thereby preyent bindi nq of
hypsthibabmg iz keukoingees atg q‘fé?mtcﬁf)@e pLoFAT &g tlAses rpm mast
celllg,ﬁnbs?n&)pgﬁg‘, 3&3 BARLh AN hhLOHYe HntBeh &b BeRH Shobiiembéie and
receptor-binding region of the hunan |IgE nbl ecul e.
indizas:, vasaidart pepmealfilitt onme@y st atioonsehd kefivatesindamaratdry cglis in the
.antibady.or antibpdy fragnent. Anti-IgE is being
a‘%VélogBé%e%W&ﬁgﬁ?éch. ne of skill in the art could
pr epeiRr fmahdRodRilAtyrsafdlidetnearspe PR thitA@V@Hdes sBéwn to have
bi ndi ng ﬁ)eptl des which have the same function. O her

immprosmastulatipe piensrties g Hragtional sudiesave shpwn thatsubsisnen B for

. of | i i i . : i .

N L

Siilistaic® P afothas bepashowhite molglatel distilct fadydibie luypersédsitivity
probl em assqciated wth, dO\anre ul ators c?f_ IgE i.s that

rewew supylatingyhe generation of arachidonic acid-derived mediators from

mucosal mast cells. McGillies J et al. (1987) Fed Proc 46:196-9 (1987). Substance P is

a neuropeptide first identified in 1931. Von Euler and Gaddum J Physiol (London)

72:74-87 (1931). Its amino acid sequence was reported by Chang et al. in 1971. Chang
MM et al. (1971) Nature New Biol 232:86-87. The immunoregulatory activity of
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not have a binding strength to the receptor
corresponding to the very strong interaction between

wo b7osdsbye | gE mol ecul e and its receptor. Thepct/iB2006/004169
nol ecul es having this strength tend to bind
irreversibly to the receptor. However, such substances
are relatlvely toxi c since t#ey can bind covalently

frson d gsup??}t nen A atsrbﬁgli ﬁr @ilelg %H ?Léerrrll%llog iz ?ﬁz&l%ﬁ?%@sj\/[‘o}}ﬁ tbgglunol

nggﬁmg)mQﬁbyeceptor bel ongs to a Iarger gene famly
where, e.g., several of the different %G Fc receptors
ar.e Apaiher qh'@a of qerapeunds isdpe @pwn-seaalaters OF {ghe| These compounds

R TS AR IO TE <2y

thbiebd pregemrbéndifigiof dreigemspecifof IgEn Areitker itypel qf dowstezinlator of IgE

s Ganeogiongh 4puEoLy sV REATRLAC TEF FeSuPT pBHeF R of the human
Igﬁ%&l@aﬂé aThL%n 8nd §pObHESWABgUIRLOf lthF19§§ hﬁ’t’i QE%E QntmoG? lér

compl etely the contlnuously renewi ng poo g
antibodyfragmersn AngisligEde bé¢ing dentlangd by rﬁqnnentecle uRee gt Wl in the art

co%rregqn\é ﬁﬂkf%(?gflfi angﬁ? 39 ? ?rgﬁ{nleﬁtr of ﬁlsn%gnﬁehsey 18&%1218}5 Hive the

safeRAQITR. Dthérit sfdfq@gtE ﬂ%@ﬁ&gﬁl@toﬁiarabb@pepttdesymbwﬁfblockmg
arising froma gens These conpounds_are believe

the binglingcaf tb@lgl%/mmbg Y tr the Fe soeptorson the ell aprfpspsansidisplacing
Igshirllr %flfoﬁlrdlil&?rsat\é’% hg rﬁ}hﬁflngﬁ?ls%g%%an gnction. They also

'T'Zze r anes d 1'nhibit activation
and Oré p@blenodssocialicd wathslofvnoeguiatars Dﬁ@ﬁoisnh&t nzemgt molecules do

nojgl:q{/ n egiltnalg]lglcsg:qulg?tg t<g g{qggc‘rﬂp%@ cgréésg\fl)\ﬁﬁag ?q?trhlg 8/ﬁ{ye§}ré)ng interaction

béméémghwfglatm&e&u@m itNREPGS THendlEAREsHahhgUBREtrength
for the reliéef of acute bronchospasm These conpounds

tead & hied ireaversiblp td theaedeptor bﬁowcngeﬁu@usubstmm pietrelgtvaly toxic

arini hol i n e LD
SRR g U Ao R P R ) il ARARLES e by
OF RGEst GO TAROCHMASKt KNS BE aca;nhm ocfmel Ilgﬂeue@t&eyeloyxgm Rt gene
bronchospasm and do not nodify any reaction to

fagmilyi gteeme, esy. crevertif efcthe diffeeentiégG He ydoaptowst are hentawed.h These

re?:?ei)g{)) : Ir at rsélu?eg)z és%%lixt??'ﬁ] ?Or éhec ?eéf?r%% eo? \{bg’r g g%ngtn‘: goggctenal

inf3¢E6ns. Abletiles Actiiatdifor sovhledt Binding Arey ﬁ)tﬂlerrﬁ&%ftﬁf retafieely
i nvention are enerallé,used in an effective, anount

upsiablpsand therefre thex preteblychave b bastmipisissdreyegbimesp Agy and
th%r? (i) atﬁ'QBlﬁnél} &nﬁgn’[ ations ] dr n%retg mdk@ llaﬁagglg%QO %lc@ﬁ%bﬁﬁ%tely the

I Ca ect. n one enbodi ment ‘an effective
caiﬁpumsly newitigipobLaf Ig) redeptocs o mastrellnand bqlsep}glm lemkocytes.

clinically effective apount. is nmount tha L
out f LB ok and aeGRt L e ! gone firmeaagol Rgdications for
pﬂé@@tﬁm@%‘iﬂdﬁly hdtBah s@RftohtsAfibing FroneéRkcifor a@l@kgid: Eghptoms

el Tmnating,” or preventing at |east one sign or
am;mg;frorm ablfrggnsii Bleess eomnpounds ats) hebigvegdoiblagkearly and jaigreagtions

tot \éggréﬁﬂhgﬁlt%!fesrgfgﬁ\&th @%@q cqlam"?é'l ?ﬁx{}:‘noﬂ %"ﬂp};’ 8154 sféﬁlfh% thast cell

membranes and inhibit activation and release of mediators from inosineophils and

. epithelial cells. A four to six week period of administration is generally required to

achieve a maximum benefit.
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Combi ned with the teachings provided herein, by

choosi ng anong the various active conpounds and
wowdoglosdgs fact ors such as potency, relative  pcT/1B2006/004169

bi oavai l ability, patient body weight, severity of

adverse side-effects and preferred node of

admini stration, an effectivedqr ophyl actic or

t her ti.c treatnen '
e SR PN O A, T
coffpoRfdd ate btigeved afunttién Pacdmsatitiat ihitijies bf miikwrinic cholinergic

effective anpunt for ang tEqart icul ar_ application ca g
recepiars.dAptishalingreins inglede, bucare pet lygitedye, tratenpiyn fromide. These
cofiRihid 20380 ch SRRl Rt brbl RSp TR RSl oty any
readtiohhe aﬁkh@ﬁa%e(:dffectsnnhludeodryu@mf thoef mouthland respaatofyt SeICI'CtlonS,

. the grt can e rlcll%gete ne.the eff ecteldve anoun
ingyeased gieeripg frooae Qe visioad pEaedan g&e%s

Wi t thhéheﬁs%siﬁ WitR} dnfddn YR SRV BF tHEB RV chtibR Are éeheﬂaﬂ?'] used in an

preferred generally that a maxi num dose be used
effestive arpouritg e sisedshdreindusefestvorupwy reforsasneralls i el amount

L g T

anfRit Y ¢ @IS e SfeetiNel WRINE vdRFeibe cﬁﬁi&:@llmﬂf@ﬁvbamoﬁmns any
exanpl e, neasurenent of the patient's peak aor

anequt Hiah sPufichentio e asubsﬁcttha@ln@raugseasqao%useé fgrein, treat and

UG L BE U AEE DB 968! e G Shiptom of

di@da@eutn e()sw)jlecnhalvlimgasmllsk of heingithy diseast00G used hergimaasiityect
IS ected that oral doses in the range

er day. It
reE?F Woﬁ}i‘qr ABHs/ kg, in one or several
adm ?blﬁ%fh@@ W‘i’tﬁsthé)ﬁﬁclgﬁgé pridiliéd Ner€indby ERMSIHE raﬁﬁjmg the various

resu Dosage may be adjusted appropriately t
activh cempouwhds landawetﬂhug fa@oel sgch hopaencyy rebi}léfﬁ bifiay allablllty, patient

boggpenglgngavexp ﬁysof ggwbeé%et Sécge ?{i%%ct% rgiterr% morae of Qdministration, an

ravenous
efﬁééﬂb@bﬁ)bhﬂbttﬁfbr\ft@&hﬁbuﬁe tlfeﬁtﬂlﬁnﬁfbgﬂﬁéiﬁdfantbé pianed &}hlch does not
orders of magni tude | ower dose per n the eve

caupgsubsiaatizl depeinsand yet i @f%}uéedo tegt ¥hﬁ§&m‘°}1@r aheciy Theeffective
axg&gl??? a éﬁ)?l:tp:'uﬁp gﬁ gzgﬁ oJa(r]f Pé}feﬁallng Snfl ﬁEtogsofsecﬁe Bdease

mor e 8 oca zed i'very-route
orasspdiniye being ttched cthe palttlcullaa!;sQMﬁ bemg admimstemd,ehp elrzcmf the

subjssh S ie-eueray of Diricisebse s conPoR R Ah e RER Ly fhe art can
erft ?fg t&ﬁﬁﬁé' hp @ffe LR eBinfbubh6f 4 #ﬁ‘ﬁé\ﬂ%ORﬁ éﬁd/or other

ctive anmpbunt can be initial determ ned from
thampaaic agenlevishouhnedeesitapng undis) dxperenmnetemqw dt asefengeh generally

so be det er ned, fr dat a for N

thﬁé\ QRPN oty &ilsf’c}\ tlﬁ%ﬁ%ﬂ% qgghda > oa?e %%Sﬁﬁgﬁ% 3 g%l c‘ﬂe medical
juld sy, Nulesi dokés e dj'ﬂli’ay PB asremplatdi t6 abhlam dpprdpriage systemic

such as other related active ents gher goses may
leels pEepIpaRds. oAPPFAPEHE SYHeM é%fsfﬁaetbﬁ ait:ﬁeeﬁmedr % fabsranaae

t [13

PRECASER obthe B s B B MonleBe bl e drug, “Dose” and
“cuﬁﬁgwmuseé\dmtmhar@aﬂilhdaeMe to achi eve nmaxi nmal

ef fi cacy base

Generally, daily oral Eioses of active compounds will be from about 0.01
milligrams/kg per day to 1000 milligrams/kg per day. It is expected that oral doses in the

range of 0.5 to 50 milligrams/kg, in one or several administrations per day, will yield the
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met hods descri bed above and ot her nethods as are

well -known in the art is well within the capabilities
wobootlogss@s dinarily skilled artisan. In order tpcRIEIR®4169

delivery of ssORN into cells, the ssORN optionally can

be presented, formul ated, or otherw se conbined with a

cationic lipid. In one enmbodilment such cationic |ipid

asfe et et B0y e DGRy eV A RME BERMRn oyl
lotd1 @k sebednhiv depetiding GpéaRNe hode b€ adiamistados.uFbmeample, it is
Adm ni stering the_ pharmaceutical conposition of

! he
expeeiedihet infoenons AdmistigEon wedldde ke gn Bides FWS%@LgfderS of
Il4hed [ f - . )
N LR AU LR R A QU0 e
at pachedusey, aven hipheralosesqut efifectivehighmadmbs by adiffengpuanore localized
intratracheal, inhalation, ocular, .vaginal, and. .
D IPUETREY bt RGP [ B EXGEHE RO BE e PRt dyigote
dRePR: dhf HeRlontehPided totRhlevé }i@ﬁo?&{te btdnhie 1éveTBbTRompounds.
system” or both, with the aid of a vector. Inits

br odttesny sempeundxdeserihet derein the dhgrapeativallyecttegp b iraoyt can be

. facilitating.the transfer. o h Sidhi

iy B PR AR BORO R Ch A IR GBI ad R b be

debS AN fedth htimdy dataférl §ORN @hidh bavelbeanekedd indmaiahs and for
medi canment to the target cells with reduced

comenguadravhish aredinemn e exbibitisunidar phagmasplogisgl agdixitiesrsueh at other
| d.. i ]

T

applied dbsesar be atjusted hased lonvisctetative bivdvaitebilitg ahd potgséyoeithe

vectors. Biological vectors and chem cal / physica
odpRE TSl oPtouatt i e e PyeF v marErT ST ARG Pyped on the
mEtREI SRR BIGNARI Gherl@hddiiRRatd WBIL-kASWH HiEthe AATIEWAIL vAthin
"chem cal / physical vector" refers to a natural or
the papahditics ofrthle @rdinarily skibled artisath t hose derived from

bacteriol ogical .or viral.s pahl .

dot 1 5arisrg0 P Bey<Ras SR il oRERESFOR opgonally can be
peécafedl fegubeiTbeathémissiontinaderitios catfonidipi NWieoid @nbddsment

a col | oi dal  dispersion system Colloidal dispersion
sush satiapic lipid iWBOTAR| d- based systens i ncl udi ng

oi | -4 n- | si T ' LGgl :

) ok PRl 8l A b P TORK Shog st .
subjeeeby arpnmbde that dghivewrtie sSORM swotire desired sarfadef. i Administering the

PIRRGRp ot oPROYIIEY B prreRt o o8 Al Rea g B Y means

ket B di@fledVBibdn). T8efblebd/Poutes W abMii RGO iftlsdeAfut hreQidy
0.2 - 4.0 mmcan encapsul ate | arge macronol ecul es.

litRitieg toldial, pardntieral.dutramuschlangnteanasa) esubhingysd.in@ateaghegl tinhalation,
the a uegus intelrior and be delivered to cells in a

OBFB Yf’%l"la 1ol ve form Fraley et al. (1981) Trends
Bi ocligiRsBRN of the invention may be delivered to a particular tissue, cell type, or

to the immune system, or both, with the aid of a vector. In its broadest sense, a “vector”
is any vehicle capable of facilitating the transfer of the compositions to the target cells.
The vector generally transports the ssORN, antibody, antigen, and/or disorder-specific
medicament to the target cells with reduced degradation relative to the extent of

‘degradation that would result in the absence of the vector.
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6: 77. Liposones nmay be targeted to a particular tissue
by coupling the |iposone to a specific Iigand such as

wa@ wmneshenal anti body, sugar, glycolipid, or Pepu€iobs/004169

Li gands which may be useful for targeting a |iposone
to an imune cell include, but are not |limted to:
intact or fragnments of nmol ecdi-es which interact with
[ ne cel e u
anmtniB ggneraf the%g‘{%);g '%Sfél? gr%: {?Je ?ﬁv%ﬁﬁ&g al%% é’cL l‘llj‘qut twﬁb aQSSgSS
bislBgicalr vectirs andahemicdbhysicabuediors) B&fld@cﬂa&cteﬁ&nkly be
identified by binding assays melléwgomn to those
cheweiqal/physiqahgecigrs are ysely in the delnvery apddrdiniakerdd, th%rﬁéeuﬂc agents
mﬁ&pg§gg%nway be targeted to the cancer by coupling it
one of the inmmunotherapeutic antibodi es di scussed
ear IAsemsedAdmn iadaldrhigal/phiysicalectior” refars trea vatunal exsynthetic
ucl ear, targetin eptj.de,, whi.ch wi|l direct the
Qg bs e b BEE) b tadieHc GeteLon Vit Eegs Sapable of
deliQ€AmY @RE sQMENTaal/of biheshedichRéntar e commerci al ly
avai l'abl e from QQ AGEN, for exanple, as EFFECTENE(tm
(a nbpraferprskehemical/physicahiedior-of shreiniventionnma cokridaldlispgrsion
v S Rrel L OaetRB RS bt BpRekete SRldiinciuding oft-in-water
endM slbhsa Bligelfes,aftix6ill bieelBRland 111pbsommma\l gefeaed colloidal system of the
LIPOFECTIN(tn) and LI POFECTACE(tm, which qre f%rned
imygntioR s @Hpgsomep ,Ldgosg@eharg 1c1zfl|me(xgbra@e vessels which are useful as a
Bl BTy BL LR B0y T hes Bich oh S Bt REEDILUMON RIS
(LUDBABYhichVednige dissibofrometk2 N0l inp caoereapsuiate loegd micromnlecules.
the art and have been descrlbed in, @¥ ubl i cati.ons.
RN ApBSeh#d infash ViRgDECcasPraeP Bldav eéEb‘F?‘é?dP@“@ and be

deélglrgr%g’)c JJI [Tl bﬁil@% @rh@{lvg’fo%%S Fgé‘lé et dl. Qggl)eﬁ@f?c@ B®em Sci

e ve I C e 'S onpati bl e n1cropar icl’e or
6:7hpl ant that is suitable for |nplantat|on or

admmnnistration tqo the t I
D1 od BOBHES TAYAMER Rt PaFS S B O gouting B Fp@othe o2
sp\‘%lﬁt‘ ligBsutB b @ thRbEloAf et b sudar, Uolipi¥e Or protein. Ligands
I nternational Application WO 95/ 249729, entlt?

whlpbmw@p|ugef@bﬁ§ ta;_lgcptmg@rl}pog)rg@ tngn 1nw91@5qeﬂ49ggde but are not
hmle?sd: Ql?act 8r ﬁ'ﬁé}ﬁ&ﬂg@# thBleSule PHALR [ RPLY: Qi gﬁﬁﬁﬂéﬂ@&f $ecific

I contalning an exogenous
rew}ﬁﬁﬁ aﬁchﬁlod?dnnleﬁ Guclps atibagips, Oﬂm:lﬁirﬁrﬁmmtbtthe celII'hRface markers
olynerlﬁﬁnatrl

X n be u ust ai ned
Apmsme gelly. Yyl htgﬁ@%ara@mﬁy gaéiﬁfm E*éwsjaéws Wl known to
th8§é| OFLRIN i t S it Cﬁ'ﬂq;tﬁé'r %mbﬁdfn%n'tsn tﬁehﬁ)og&flérhﬁgf b@ targeted to the

m croparticle as amcrosp ere wherei n"t he
cancey|bgicouplingit nalpuwe ofttheinumhveatherhpgutip @uubQﬁI%sgbwssed earlier.

ed througho o]id ric. matri S
AREPEHE BeivEe B ey B Ao el B dinEnarade) yRien il dirce
th@ﬁ/&ﬁér tbEs ARGMsiof RARRE cdllls stored in the core of a

polymeric shell). OQher fornms of the
Lipid formulations for transfection are commercially available from QIAGEN,
for example, as EFFECTENE™ (a non-liposomal lipid with a special DNA condensing
enhancer) and SUPERFECT™ (a novel acting dendrimeric technology).
Liposomes are commercially available from Gibco BRL, for example, as

LIPOFECTIN™ and LIPOFECTACE™, which are formed of cationic lipids such as N-
[1-(2, 3 dioleyloxy)-propyl]-N, N, N-trimethylammonium chloride (DOTMA) and
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polymeric matrix for containing the therapeutic agent
include filnms, coatings, gels, inplants, and stents.

wa béy7mksues and conposi tion of the polymeric matperB2006/004169
device is selected to result in favorable rel ease
kinetics in the tissue into mhlch the matrix is
i ntroduced. The size of the- Tyner|c matri x further

dlfnsetl{yg ldg)g{aggcggamrgoglhglgﬁ) F%léen@éﬂ?ﬁgoﬁe 8Q§Jr'tn}(ag<gﬁ:gemsgﬁes are

walll Rhé\ns il tht he ﬁn@ha\& I degesibedinyiamepubliohtionst d.ipdiemes also
nasal and/or pul nonary areas. Prefe

e boatevienor Y Groga s A1 B0 Jrek Bl gt b

nucl g o%e% daidt Qhe #fé}ﬁclg EMIO (;}ﬁ;?aﬁi%féjrﬁﬁ&%%glsd]é oftfnfplant that

enconpasse I'n a surfactant ve neric
isaitablefor mplastiatiowor adminiserasal mhemanmdhan gedpypemt. Exemplary
f avqQr abl e . degradati o ates and a to b
g R RO B yatal gty dmnce 3 hisastiod O BEgated &
lﬁ;hfsﬁéﬂt I'nmﬁalqlipﬁlfcﬁf‘&{ ®O %}@1192§7 BntitRid"PYlynferic Gene Delivery

adm nistered to a nasal and/or pul nonary surface that
Systean’s UWIOR9 T4P28rieperjhge ¢ bioThmpawble, prefe kipd¢aspdallespplymeric

mcfgl&cfb %ﬁ%@lﬁ%%g g?géarr]l&ésx ge%% élgggr tléér) 8«% élro?%){:'%{ %R%)tr(?qr{a% gr%fh%ter

TR gfighegsmamixaminBRised totdeRienel @lls&hﬁcdaeledse&ffehe therapeutic agent in
adm ni stered to the subject via an inplant while the
ﬂ@ﬁﬁ@?“therapeutlc agent is admnistered acutely.

Bi ocm@& &, : uc f,@ﬁ@{%ﬂb‘?ﬁls Date f@ﬁg FHHI@I%i)STIEQ suchasa |

del i ver or’ mucosal Ivery, are
m@brssplhaeqd/henmrﬂ’ne akdeicragidetndair the( dtb@BherBpatie aperBiivdinpprsed

6- 101 .and, Mat hi owi.tz E et . al 1997) .Nat VI
g gigha g4 PalY oS PHE OrRBicr el ViR SR leipsid andor
th@ @fteP klﬁ%@ﬁ@@@é&h@m%f@e@in‘%ﬁ@ 86ra $aR BlyRRIXRBEINC Ofﬁéxffbﬁﬁssofthe

can be used to deliver the nucleic acid and/or th
pdymeric mhatixaloe mnt@mageth‘t therppebiec z@@bj iaglude By @g@tmabgeés

g Cr e N e

sedsttddn® réxaltii® tavefabld ﬁliea@é/l@het\ibhllﬂ thertﬁsblﬁiﬁi&) whichélsd Iﬁellﬂlx is
general%¥ in the order of a few hours to a year
§

infrodgpsel. Thy pize af thy polyanesicgaatyiy dwrther b%?eie&&dra&ﬁ‘g‘ﬁw@ tp thggnethod
oigﬁgegi rrggi'/lgcﬁ &\ tIB|9 g%ﬁdéﬁ’f)gca;lg 11%@?#0% ihied tYs@uéWrr‘agl%nfsﬁat’f@lséf a

par nucl el ¢ acid agents
subpensjpal byreerosopintwtha Inbgal asd/onpulmendrgramasf Peeférgly ogehn an aerosol

s oS B SRS o i AR her BertBLFE agen
a@éh&dmﬁa@ée%rlﬁ a sﬁff‘éctél{t vehitR! THRIpsRAtic BAtHIREBAPbYBon can be
pol ymers o articular interest include bioerodible

selsotivdoig dlave bmg davioahdie @gglraqlagon sHeshang\alsodp be Pempesiof fgaterial
Bl R TR S P o

adrialsesded 1l ekylaindsop I@UBncﬂﬁt}d@rfaea&ﬁt Has susthed an irghyt iThe
pol yanhydri des, polyacrylic acid, i nate, chitos

mg X, qORIIORIIoN giseeaR by ﬁed@@%q notye, FIWé‘ieh 3}“ TACh 4R FJPate by fliffusion

over an extended period of time. In some preferred embodiments, the nucleic acid are
administered to the subject via an implant while the other therapeutic agent is
administered acutely. Biocompatible microspheres that are suitable for delivery, such as

oral or mucosal delivery, are disclosed in Chickering et al. (1996) Biotech Bioeng 52:96-
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pol y(butyl met hacryl ate), poly(isobutyl mnethacrylate),
pol y( hexyl net hacryl ate), poly(isodecyl nethacryl ate),

, w@@do%k@w yl nmethacrylate), poly(phenyl methacpyt/a$2806/004169

pol y(net hyl acrylate), poly(isopropyl acrylate),
pol y(i sobutyl acrylate), and pol y(octadecyl acrylate).
The use of conpaction agent's34rmy al so be desirable.

LRI oD Al S PRIy iion

WORGI3702.A " conpactl on agent", as used herein, refers
to an agent, such as a hi stone that neutralizes the

negddoth @ogﬁg}dﬁg@d@}ﬂe %blﬁgqgr@abledgg ﬂngrmmgﬁlétﬁ%w be used to
deﬂ%xjﬂl% ﬁuﬁ%ow@ﬁtah%r e Jﬂ{f% R EleRli€ afGt t ih@tSQbJ@ctf IBi&degradable

action of clerc acid facilitates
mitheeswpe gfeéerm‘d tSweh publh}:ermay:bdnﬂwai heswﬂtegepobfmelrs Titiee

t h
poTRETar seleteqtBizedpin eris PR ohine uEghish ifidsg i Eeherally

in tRKGHe st akﬁéwtﬂb%rsf@l lye®f or 16U, PYSiEAIARIYase loRer a period rangin
conbi nation with oney or rrgi?ge of Slﬁﬁe }gbove descrll) bed sine

frore betovesn adew émuxmeﬁﬁu@mp twsh‘pcmrtthm snashégsireblg, prstigaty for

o RS B STl Sl P i

absGYbpae laboult M0 YE RSP slit,in Watsr ahd firtHet, @ptiomallyas cidsetisked with
el ectroporati on and honol ogous

m\ﬂlélc‘fﬁ\%ﬁ#msl%ﬁ@’@hﬁ@é’mﬂsons (e.g., for integrating a
nuc
ucigil, Ce% ive gh%%oso %t@x@sll iAcial Qi'?)ef@dmgé RydrBgels

tar get e conpounds nay
dead[bedlbsftheSIa\aﬂmyeC(Pquhak aml BAl Hnkelbin Madrbmplecales, (1993)

' del t k t.h t.. E
24/ S e S RS e v PR EPed PRI
oqigréféfdr&ﬁg acid$ “c%e@t@%ﬁﬁtlﬁ C?Hﬂng p%%ﬁﬁidrﬁle@tpo@lacrylﬂ; 38141; alglnate

Enul SOHES ncot
chitgsmx) polyGmaive r@lea@s) aoly(ethﬁg@th@wlatgs)on et aI

poff:éﬁvﬁy&a ) S0 Pl Qona AP BSE91ES

isodedyl ﬁ&&ﬁi@rylétgﬁ §bl)f(lalllrlyllmeihaﬂiyEite)aﬂ)oly@hét@ﬂ snefleacgylate),
Sa nonel | a, Escherichia_ colj, bacil|

pate(megi acrelase)i polyErapERayi acryu?éstnﬁ’é)é(&ow%ycwmeaﬂét

& iS QHW Is et al., 1998, Chatfield et al.
po%(g%t? %?'o%% , 1991, Nugent et al., 1998); live

VI r alhevee to r:sm()zmtlgn agdfacmay alzo badesicblea: (sompdetipeagents also can

n@;ﬁ%gcéc?lcétlp ?trllone\tfggga blﬁ\%’g}%ﬁ]’é}r C 2 ai\/bﬁ)sis'g(%gvc%tdr’ A
Wgﬁ&%neégeﬁ'ﬂ” as &ggﬁéremme‘férgﬁpﬁﬁigéﬁt (GR3HPdsan 18btoAd, that neutralizes
Jones et al 996, Maloy et al., 1994, Mbore et

thahegative obargey dxia nu@ltslcatlcld ang gleerebympegmiits gempactign of the nucleic

nuclel i d v CCI 9
o0 4B . 15 QSELRe A0Sl iy or o
nitleic aci@BY thd tafpet cetll Te.comba&iohn; agenls ¢a® bs uged. a@pne i.e., to deliver a
car boxynet hyl cel | ul ose, chitosan) (Hamgj i

nuptRggacid db Mrdhpyis gorgefficiendy aken 4B |byﬁ1§rceﬁ?qﬁg@0{%\m%ﬁefably, in
ccilbifiltion APSHC orheHe BPRRIBIVA-YERABLS vRtordl - . 1998,

Other exemplary compositions that can be used to facilitate uptake of a nucleic
acid include calcium phosphate and other chemical mediators of intracellular transport,

microinjection compositions, electroporation and homologous recombination
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1988, 1996, 1997); sodiumfluoride (Hashi et al.

1998); transgenic plants (Tacket et al., 1998, Mason
wW@b00ass423998, Haqg et al., 1995); virosones (@urks2066/004169

al ., 1992, Mengiardi et al., 1995 Cryz et al., 1998);

and, virus-like particles (Jiang et al., 1999, Lei bl

et al., 1998). The formul ati¥hs of the invention are

adnm ni st red U1 |
CQIIROsjt orx}%g f # ﬂxt%}%g& ?&tlélg ‘5‘% giﬁﬁtggg)?%%%gieﬁ)}é&ltﬁm \W3fBt the |
mﬁ&ﬁaﬂlaﬁ&ﬁoﬁmmgentratlons of salt, buffering agents,

preservatlves atible carrjer adj uyant s, d .

opt i qngpoap%may & pdrpuigtered fﬂﬁg?&cﬂ Frsglinerorebyfferyr using any
Pvg%r%egré mtﬂ&&%pmhhaa&%&ﬁé RAlQWER eI RBR WhidkRHave been
conpat i S

olidor liquidT fille | uents or
desordtseds b chldatey (Gublslﬂ?augcatp ahvl. ,clr99ér @%Mlﬁm\ﬂs@nﬁﬂ\’wwﬂ etal,

HRLALThAEL! OB MO DT AR IO .

199*8?1%%1&@{ al. nabsw posdnes YOhiltRkd & .al. M 999, Mitkell di&l., 1989, 1992,
ive Ingredient Is combined to facilitate the

debain k9§t5a,dr995hjh bive bagserind vegors(e-eh Salptose e dsghsrickya coli,
|
RS LR B B O TRE .

19918 €hatfibl e8 allEIN98] Stouatet that99l J’Nﬁ@nt st b9 1998)ekiwctirad wectors
whi ch woul d substantlally

the d
(et apatea pienaVIEs.fHapeRIipP %E?éélr@ra%&a A n1|9§? L% plfloss et al.,
lgdéeNﬁg SR ANIY 968 - MexneP 5@'\'1 oSN VARV onal |19(993t B?Jrospheres
hérapeut i c agentsg can bé fornulated réadil’y by

y
(Gupebétral.ntPIBH dores £l ale 18%@4@103&1 esal., W9 Mdrae pbale dPP 4D’ Hagan et

TR A sl G -EBstaL P e TR Ry 00 fotin tal.

1999 Hwaﬁia% a@%aOksdaset aRi 1999, Isdii @pged 99%)3?615*{11%8& (e. &
li QUI gel s, rups, slturries, SUSi)GﬂSI on

carb@@meﬂmlcecblmwse,u esan) Ghamajima etab) 948 ﬂ%.bbBbel} %taﬁleél998)

Ph |
O
lEF%? ud96, N997Yi sddinire fluaride (Hashied ol NHHIBYeranbgeni ldam‘fs (Tacket et al.,

G Ml b P Sab ikt . b gt

a1€>i9?5) (@ﬂ&éﬁzﬁr $998) NaR2 b & Hkpartiblie (R eBHICN 999, SdiBIA 8.,
i’nc actos slcr ose, nnitol, or sorbitol;
lﬁﬁmlulose preparatlons such as, for exanple mai ze
star ce starch,
T AT T
ad¥RHEON ¥ OKABNY, %‘idﬂﬁha}@ﬂiu'tlﬁéls)%Sntaﬁl%aﬂﬁaceutlcally acc é)table

car boxynet hyl cel | ul ose, and/or pol yvinyl pyrrolidong
cc(rwwyauons Oﬂf@étb buzfﬂenrzgi agePis AUPEI VA Ch GeMPali e Garpersaatigpnts, and

such,as pol yvi nyl pyrrolidone, agar,
o%yn%pﬁoﬁwc a%?gi%‘“ s%ﬁs t hereof such as sodi um

aI gi Thé @rm Ghtungrahtically Aeceptable daaterumhenhi omomyreedompahbie
fornul ated in _saline or buffers,

sabis i g, et PR emeaEm Yot bpiRReRS V%\w%ﬁe syjgable for
AR BG5St h DG Wthé@R¥rtebrate animal. The term carrier denotes an

organic or inorganic ingredient, natural or synthetic, with which the active ingredient is

armaceutt}bally

combined to facilitate the application. The components of the pharmaceutical

compositions also are capable of being commingled with the compounds of the present
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carriers. Also specifically contenplated are ora

dosage forns of the above conponent or conponents. The
weowposars or conponents may be chem cal |y nodpdi/esboesmos169

that oral delivery of the derivative is efficacious.

Generally, the chem cal nodification contenplated is

the attachment of at |east "o noi ety to the conponent
infERR 5608 T ek ot 35 & i Hh Bl 1R BnlSnteBltion which would
subdtmdtllyhmpamlferdametd’;dmashmantal efﬁmcntcgst [ ne Al so

des ed is.th |t f th
55 SR SPTCSTBORGAE SRR s ORR e pRiay e
thérh]lg%tlb Rtdi (ﬁ@‘% forfmtAdi®d 1%‘€ld1‘l)§f by é'&ﬁblﬁﬁnghé 8tive REMPEid(s) with

ene gl ycol , copol yner’s of ethylene glycol an
phpﬂwumwygbwmble Qaamm wﬂémhyfn in dhelant. ceh cmr&@ﬁble the

E’(ﬂoéﬁ# n(%/tjﬂﬁ o C%ﬂ{?&ﬁg E% (}g%tlaélg 1§§€edr f chsules liquids,

geRRok sﬁﬁiéénﬁlsﬁﬁﬁitﬁlk &nd the:likenfoy 6B irg@stiantgsa subject to be
Hocenberg and Roberts, eds., WIley-Intersci ence

treqtselk PhavaacepicabprepaaonsyieusHal RSe ca bg pbtaingdas solxd e&&mm
g
oIt €5 L0, aPLNFES Pl 4. Bl

adBingfsaitatde adxaliarpds gif desired] tocdkain mg&s orafragagdioneat §d1table
above, ar.e pol ene col rml ties. For th
exEBIRPE AN PRRICHEH et EH 25 By BATRe Taptof puses ragriol

" orRErbiBEe céﬂlﬁﬂﬁcﬂ}epaﬁﬁﬁ)ﬁ g@dﬂ asI o %ﬁflrhﬁl@ tahike stﬁféﬁdﬁﬁé’efﬂstaﬁdherlce

jejunuim or the ileum, t elargelntestlne
stagéh, potatb starchheelating gmastragmnthameéhﬁ eelhosst i ons V\,hl ch

hyfkpRRp o st ok kSR E Bl ghfopase the

pdlc?ﬂﬁl%ﬁlp)}'rﬂﬁldoﬁé agheprf esired Qllflﬁﬂegﬁtﬁﬁg wbdrts AP bd added, such as the
| eteri ous effects of the stomach envir nrrent t her

crgsp-linked pelyvisl pyrelidens sepinoy einieidid gt ¢ gath! aeofiﬁlcil as sodium
alé ?Jgﬁg?ﬁtlgﬂalmﬁe Blaf ko‘?ﬂlhfé?ilohy m@f bisY %e Wét@d mQ%MR@Sir Elﬁf‘ers

envi'rronnment, such he i ntestine.
e.€NEDTA, farlneutya #ing iateres laﬁtiannchtlansmana}nlg‘: adnparstmab‘#vehout any
top at least pH 5.0 is essential. Exanples of the nore
Cagifon inert ingredients that are used as enteric

coatARg %&ffﬁal%eédnwnﬂﬁaﬁedi&@b?dl @odal %é FB2ink lof e @bé¥eAbinponent or
hydr oxypr opyl net hyl cel | ul ose pht hal ate (HPMCP), HPMCP

COWOnme%mppmny of epyponcs max bp kemicalbyemedsiiado, that oral

de %%g_g)%glthélﬁilggg F %5’%{5’:11%9 gr?elglilﬂfg %%g%%%%lathgd@%tn%ﬁlc&litgmplated

is G AkthdMaSentiBf/at Restusme ehoidty 0 the dorhpdreht mélecwlaitsafy where said moiety
m xture of coatings can al so be used on tabl etg whi ch

PeFPS (@bmhihﬁtmfeféaotﬁw%laaé g uptske Hiths blood sieass BRmdhe stomach
or-mkﬁmg aﬁléorl%%ﬂ&% thH WRreas® ﬁltd\)a%?l sta%flggﬁh @&ﬁﬁ%ﬂghﬁﬁ
3 psul és fay

et easier to swa
coapostras arf inaredsa icisdutdtibn (imedih ttedodgel ExdmpleSfcrf rsudaerhbivéesy

1nglg@e? r%)g}eg&rlq%%wézlpﬁ c%;;&ﬁy%% \Aggéylerfleogrlycloll gncl prop)glene glycol

carboxymethyl cellulose, dextran, polyvinyl alcohol, polyvinyl pyrrolidone and polyproline.
Abuchowski and Davis, 1981, "Soluble Polymer-Enzyme Adducts" In: Enzymes as Drugs,
Hocenberg and Roberts, eds., Wiley-Interscience, New York, NY, pp. 367-383; Newmark,
etal., 1982, J. Appl. Biochem. 4:185-189. Other polymers that could be used are poly-1,3-
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The shell material of cachets could be thick starch or
ot her edi ble paper. For pills, |ozenges, nol ded

wo adhetspr tablet triturates, npist massi ng teREHIBAER4169
can be used. The therapeutic can be included in the

fornmulation as fine nmulti-particulates in the form of
granul es or pellets of parti¥le size about 1nm The

fornul ati o the mategpial for capsule. 1.0l [
gt i o6 G o PBhabe ey Bar R e AR 3t Rl
a&v&%@ﬁolysilWlQ{eE%ch'Bhﬁlotdﬁesﬁapeuti c could be prepared by
conpression. Col orants and fl avqrigt? agent s

re

Il b

i ncl Kerdlae commonent4ersieaivatives thedayahon o relgase pas mﬁ ?tﬁﬁlychea the
£ | by i :

sl R oo AR 1R Bt R R or BB AR e One

skalthidlih ehepirtdas atailable dbrmadatmns evhich el adtetissobean thgstomach, yet will
cont ai ni ng col orants and f

| i fs.
refepie e Male A GG REHE Aot T dEHEE A BT RD v Flcase
whtfav ¢ d&@t%ﬁJSﬁs%lffectIB?lﬁll% stoimate Eﬁ\ftrloﬁﬂghtg eitHe by B@dtection of the

carbo ydrates, especially mannitol, a-[actose,
SSQRN (hr dersvatisie)tay by releast bfithe bwlogicatly astive masetiigl beypnd the stomach
dextraqs aEd sttgrch. .Certain inorganic salts may
CYIQMOENLRCh 840 S % s i ncl udi ng cal ci um

tri phoenial fil gﬁﬁﬂ@ﬁﬁist.aﬂééa%cﬁﬁﬁ%ﬁﬁ@eﬁﬁéhbm@aum|pHOi’€.® te.
Sonme conmmercial ly avail abl e diluents are Fast-Fl o,

essendiek , Exgmnlaref ixoore Epmpep inesisngradienty thappue used as enteric coatings
Di <in . el . .
oy PSSR BB OGS ot BB bR e
HeMeP 505 HPMCP 6 8,godtvasy] acetdteplehdiate (BY AP)) d&ndtaginl 8610, Aquateric,
starch, includin he commercial djsintegrant Rased an
e et o BRIED (CADN EAE br EA0GE) Sofst Shelar s seatines
mﬁfﬁéH&H%@ﬁﬁ%ﬂlﬁ%hW cel l ul ose, ultranyl opectin, sodium
al ginate, gelatin, orange peel, acid carboxynet hyl

cel | Alcoateng araniviuad ofsoatings camalsdbaiased on eablassy Whidh agenot intended

used. .Anot her .form o e disintegrants..are . .
fof R Bt s et i st el Al GuREC ! ARtines which
miARe 18 @led Sasitir 6 SWABMA T psdeimapcddsiBtieiahagdshellligsh as galatin) for
i ncl ude powdered guns such as_agar, Karaya or

0
delivarynfdnt therapgugicriecpeyides famlipud By sefhgélariv shellanay begised.
sef 4l as. djsj ' t
THE el imafeial b EAEOEA B iRk 2R o BPer Bptpar! ROAIE tozenges
molddd itabldtsishaabletttturadss nlfoiSOII:ﬂafséltguecﬂiniquS)chdeeShlIS&iJ ch as .
acacj a, .tragacanth,  star n elatin..Qther.s inc e
ot nyh EerpaTGean b oded e el one G imgritlled n he
for@ )%i‘a)‘lﬁ%ts BY beleRlof phudieR slzENhdut 1RathY The ¥drmRkibR bi G Rfiterial for
PVP)” and hydr oxypr opyl net hyl cellul ose (HPMC) coul d

cdpsulh adwinigration eoudd dehbe dsc poovdar, lightdy eampyessediplageoneyen as
rapeutic. An anti-frictjonal agent may be incl uded
taISJP?%’( ﬁi’eiﬂgf?ﬁﬁ}@?@é‘ﬂ& R PreRated RePRRGEIR t o prevent
sti ckblantibnd TRvéie: deehteagtall ®8 invh@iees Bor dxdiiple; ietssSORN (or

may be used as a | ayer between the t_hera&%uti c and the
defivativedinay berfarmuylated (suethas hydingsrme,er migrasphese engapsulatign) and then

fl}r&lér g’otn?a%l;eid%ithin an edible product, such as a refrigerated beverage' containing
colorants and flavoring agents;

One may dilute or increase the volume of the therapeutic with an inert material.
These diluents could include carbohydrates, especially mannitol, a-lactose, anhydrous

lactose, cellulose, sucrose, modified dextrans and starch. Certain inorganic salts may be
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acid including its magnesium and cal ciumsalts,
pol ytetrafl uoroet hyl ene (PTFE), liquid paraffin,
wo e@elhgabe oil s and waxes. Sol ubl e |ubricants p@Eyighé04169
be used such as sodium lauryl sulfate, nmagnesium
| auryl sul fate, polyethylene glycol of various
nol ecul ar wei ghts, Car bowax #000 and 6000. didants
h r
g O e Gl P P PRE B chrbufle il sodium

chicide! 86k @Omitiefiillyla® aibutbibediluerts aredt aJsidEiBI Bmday Si STAGIR)U ti00,
starch, talc, Eyrogeni c silica and hydrated
Emgeqmpressiandidviged. To aid dissol ution of the t her apeutic

| Nt Oy LG AARERMPHERVILEGT fo?n&lgﬁ(fna&{tﬁé'%eﬁh&ﬁk ilR6 a solid

added as "a wettl ng agent. ctants may i ncl ude
doaatge(fnrm: Matesialyen¢dsassiisitegrates mdiuderbiitzane yot limitefl & sarch, including

I R T S
solfue] S4Bl BRAF l&‘:ﬂﬁlbﬁ%ﬁ@n?fdpgﬁmo.ﬁodﬁﬁﬂ ABRiM ?"’%élﬂﬁn orange peel,

chloride. Thé list of ential non-ioni etergents
acﬁmbmmethyb@llm@@wéwl spongp and bantanitgmayallds used. Another form

0]
of S RE B Y B VR ORERAR e e PR DB gy e
used as’ﬂdiﬁin@@ran@aylﬁ ¢ bihddronabtheefcah B).clude by@d)érbdiglﬁnﬂﬁlm @agar,

65 and 80, sucrose fatty acid ester, methy SJlul ose -
Karayp @éfasas@pwetﬁrlgmn%}d amdcs@ éodltmégléa@@#spalé?falrﬁs iy ggrants.

be P§iE3&0ha z%e L8 b Flf)l@{fl@ﬁlbxggelﬁifc n_%&ﬁ tocg%fggll\{o%rm a hard tablet and

derivative either alone or a xture 1n different
incladé materiith fmomamaurali pwducprsaqzlmsatam gragiviagth, stanoh el gedasoh.

oo Sy BT T a6y e

ﬁtpo@}b\i@}ﬂ pyﬁb‘lﬂbn@@\gﬂ’))’zﬁﬁ hQlroRypropyiRkihgl eellﬂ@@e (HPMC) could

fit capSules can contain the active ingredients
bqﬂnbfa@md sn decholic S¢iulﬂ¢ns tegragylaty tléﬁs,thﬂraml@lse bi nders such
as s ar d/ or r| C [ .
?xﬁhﬁ% t Iéa?a agent ma e 1nc lf'?itgéa 1‘:1&8 ?ox%} | {1?)% fére g.lereipﬁutlc to

prsw‘nt steRingldutifg the ffmraﬂzttiomprmsm (llulbdsarnMa)bbb whed 204 laget
or suspended I n suitable |iquids, such as fattg ojls, )
lll’Il]t?ff to; stearic

betweraithe hatepsiticnd Hie qlq el ang Beyesannelude byt greso
ac?cfjl%lhpﬁg eta ﬁ# %Hés dr& mn Qﬁtsagﬁ%traﬂ\do%e@@m}ﬁ r(??FE) liquid

r ora dmini Stration may al
paBffih, vegetnbls pﬂaear&lswdmv eSdlella lubeicintsimby alsolbé nsetl Isecleastsodlum

rmul ations fo | adm nistratiop should be in.
gLl Sasrcsprangt s o dihlrd oiq! SFyahess mostiar heiehts
CREW £000ahi 8000.t he conpositions may take the form of
tablets or |lozenges fornul ated in conventional manner.

For Glideants thatmaightamprgyeithenavaproperties ofche dnvg durie formplation and
USEACLOr d| t Q1 e
oo BT RRe pbRe bt St R P P ey gy
ta]@rlg&sgﬁnﬂisﬂmaildhydratreesﬁwdsalm.macks or a nebuli zer,

i hT(E alglcel dlljs‘:c(;:‘lug(])cn (?f ttsl’eutlhter%gcleu?lc %tg Ft)heel alq?lggus er?\'/ugonment a surfactant
might be added as a wetting agent. Surfactants may include anionic detergents such as
sodium lauryl sulfate, dioctyl sodium sulfosuccinate and dioctyl sodium sulfonate. Cationic
detergents might be used and could include benzalkonium chloride or benzethomium
chloride. The list of potential non-ionic detergents that could be included in the formulation

as surfactants are lauromacrogol 400, polyoxyl 40 stearate, polyoxyethylene hydrogenated '
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di chl orodi f | uor onet hane, trichl orofi uoronet hane,
di chl orot etrafl uor oet hane, carbon di oxi de or ot her

woiot/agsses gas. I n the case of a pressurized aeF@sSm2006084169 -

dosage unit may be determ ned by providing a valve to
deliver a netered anount. Capsul es and cartridges of
e.g. gelatin for use in an itmaler or insufflator may
: . i . ¢
capbRiG 0P YA M s B IRl 1 60/68 oG D UAGse fary
achl &teranethereplldbedini eaoxymahyl ekiaioser hesel surfectyntotouldise

SSORN (or derivatjves thereof). The ssORN (or . .
prawept ipdhs ﬁ%r)lulﬁféorb@{thwpéﬁ‘? %doeflﬂétwelﬁlfb%f ne gﬁaﬁmmfe In

. dﬂ@&h a?&@aling and traverses across the |ung

epithelial lining to the blood stream Qher reports
of i Pheahactutivd] prapassionnwhicieant vsedarrally include posh-fit capsules

m;%g(%{rg%f uéfl?,sﬁ\g%l} Res ?g G cép? ?s_r%gcger%gggaﬁhagé ’a%lleisticizer, such as
glg@érél?tﬁ'séﬂﬂtoﬁ | EleuRh ifl @apsuRds @hi€ dontdih g kekive ingaddientd 889,

ournal of Cardiovascul ar, Pharnacolog&, 13(suppl..
adpyixtungwith 6illeesngh@p tctase, bindery $igh ag statchgs, and/pppiricants such as

nal s_of. i CI.RE, X et

B e R R L A L
cordpolind«nayl bd dBsdleed dr-spsmhdedimsajtablOtiyeids, sath ad fatty oils, liquid

1990, "Aerosol.i zati on of Protejns", Pr.oceedi ngs qf
PaSgifiB o lmw%wln‘agﬂp?eaglm_s- nLaglapinm; stapiogrs maydealded
I\/%hgﬁl@gg f(f%‘iaﬁ&l for bR AHRII@RkioR ‘rﬁ%rhl%r RWsBd hetdARYespheres

et al., 1988, J. Imunol. 140: 3482- 3488

have beer well defingdrimthesartt Allfomutations firordladmpnistzatishashowld de in

Platz et al.., U. .Patent No. 5,284,656 (granul ocyte
d(@%eér??ﬁ%lll? kﬂﬂlsﬁ‘%ﬁ %idmpgf:rgﬁ?r)._ A met hod and conposition

for puHureadadmifdttaieh the tordpekiisorts Maysiyied wEifernedf @bletsios

described in U S Patent No. 5,451,569, issued
logenges fiveplatel in tonwentignalgnapng. al . Cont enpl ated for use

i n tﬁc?r.aagrﬁ% ra(ﬂ%ng)fgi e;l?th nggn%r?:tofn?)g SFoPushl g?rlﬁ\ﬁllggg tlge;present

nmechani ¢ evic n for “pul nonary

invhietoapeait beccopvaderttysdeliveret tl thedotmi bf aroserbsolrsprey ptesentation
nebul i zers, metered, dose inhalers, .and wder

frp A e pRP ST AdlsPEleRwt et 4F 3 RetePlsguapelient ped

dikﬁ‘lofc{?lﬁ%%&getﬁ&r@ triPfsblh Srof aRe, YschMroeBANES6LBAReY carbon

aval evices suitable for the practice of this
dioride ot piher suitablelges. Ulnt thevasetof aphashurized acrvaelitheidesage unipypay be

Mal I.i nckrodt.,..Inc.. St.. Louis, Mssouri. the Acorn |].
QRS ORI BBy ipertisd el SHFueS At agtrdees of
e. Er%'laﬁifﬁ@fjuse@ﬁ e iBARr of IBulfRfdrehdybeoikile’ddesining a powder

I nhal er, manufactured by daxo Inc,, Research Triangle

mpgefithe Romponndang jaishiable Revedidasshsush a5 lactose arigarch.
i nhal,er, . ' . r .
2o TR B AR RSB RN g
theebfjUITat sSORN Saridedtdtve] io deliveseddop shpdnsgsrod aafiansra@RMhileonhaling
derivative). Typically, each fornulation is specific..
andgraveises 4ppess Hie ToRg AR i %Oﬂﬁye%v@%‘gf?%s ¢fdghaled
mtB egﬁi@s RAPREORHjePLG PISREPhARMbcITRES Reddarchi 75851959, AjeilePal.,
1990, International Journal of Pharmaceutics, 63:135-144 (leuprolide acetate); Braquet
et al., 1989, Journal of Cardiovascular Pharmacology, 13(suppl. 5):143-146 (endothelin-1);
Hubbard et al., 1989, Annals of Internal Medicine, 111:206-212 (alpha 1- antitrypsin);
Smith et al., 1989, J. Clin. Invest. 84:1145-1146 (a-1-proteinase); Oswein et al., 1990,



- 10

15

20

25

30

usual diluents, adjuvants and/or carriers useful in

t herapy. Also, the use of |iposones, mcrocapsul es or
woherRsfher es, inclusion conpl exes, or other typeess@bs/004169

carriers is contenplated. Chemcally nodified ssORN

may al so be prepared in dlfferent formul ati ons

dependi ng on the type of chefical nodification or the

AR PRSP e S DA TS BB D DAt

Kéy)éﬁ)'né atdlyra8®)Nasrtls, Qreﬁ&ﬂﬁhb:(tthﬁmdﬁ gromh hygjond); Db wredl, 1988, J.
at a concentration of about 0.1 tq

Irr?mm%gdﬂe ArP3 3488 (jerfesereepnpa ancwnt?r ngpLit %%nglvh@ and Platz et
S
Wé‘"{*‘a@hﬂ KR8 %fﬁkg%ﬁﬂnst o | ) ﬁﬂf‘x{uﬁftm zg:t(ﬁ' A'ﬁmﬂﬁ)d and

tron a regul ation of
CoRfpOEition fqmpahmna@delﬁhg ofidimg for systémicrliecttis dascuized imlUs® Patent

cont a surfactant reduce or prevent surface
Ne. r?a”é@égadéﬁ‘is@éﬁ?tf’% erdps f%é t%%ﬁﬁl dused by atomization

of té&t&ﬂbl%a%ws@mftﬁé maag:etobﬁm%aﬁ@h ardPwidelraiok 0ns
for use with a netered-dose inhaler device w |l

mgmamp@dbylcm@gbfoapmm@ew dellivaryletthprapeisic peestietai inglading but

e.s N, (pr_ de 0
I EHER tatir FelRhdosE LRt s Rl BE e
fa&ﬂmmbmllemglelaal enpl oyed for th| S pur pose, such
as a chl orof | uorocarbon, a hydrochlorofluoroca{bon
(5]

hyd rsmne speeifia expmplesnt cgmﬁyg‘,lq;bfaﬁvgl(lﬁb € deyiges, gﬁlﬁa for the practlce
o AREMIG drt B UTELRA R eihg%{é@aéhﬁém PRRIRBE:, Inc.,

rotetra Iuoroe
St11,. duisl Misdomtir tie |Acornolé hﬁmhee;r manufactiyied by iMmquestMlediodl Products,

E o P R B S BB Qb e,
R&H&Eﬁl?hﬁ%ﬁe PARNUBKIAC ArBlSa; B thell rsPi@xﬁaléf Pvder GiRaRr mfﬂﬁemd

I nhal er vice w || conprise a |nelyd|V|deddry
bypiswhe (Corp nBedforidniylassacirmsetisor der| vatlve) and may aI o)

ISBg lr%]g guc% q%gﬁg%%ﬁ‘{l{ﬁgtﬁ? Hse o foD u?%wﬂ &Jflltgglg g’cl)rls'tﬁ{ ths;é sing of

ss f d@hvaabe)t "I?pi@él‘l}d eichfﬁ)ﬂlmlzithﬁ islepecide to ﬁxegype di@etioe
90% by wei ght of the fornul ation. The ssORN

ergplpyedzand may YA tHe KIS aaamﬁwrygfébregﬂiﬁnb@afﬁ%lp@raéaltm to the
I t
usf %;cfﬁmgrgé,%ﬁ(m DRI AR RURS e Algl_),gh(fsaés%g)f% Aoggg,

m crons), nost prefera
mmmhpmle‘s@c hllMespiheieB \Amlysmncml]ﬂemts sdr athet typep ofNag&ts is

copieataitd i chraned B ntiic ShRRUmFERSY s barargindifien: o

de?uxﬁﬂgoﬁ e R ST eREmiedl n@od@ﬁ@ﬁ&?@ﬁtﬁé yplbf 88RRAMPI6RA. O
resent”invention to the blood streamdirectly

af t &oramlntmnssuetabln éortlh%W!th ernalpéwi, eithsr isd geultraspnichwill typically

co&p&ﬁ% E%’(\s}'hﬁ ??rlggnyaf}wﬁf& ¥n er g%? %ﬁ!:etn'trgt!1 (E:f &%Q& 0.1 to 25 mg

Ia ons for nasa
ofi BislbgiEdlyt R a6EssORN petextt 6?8@11Qion05['ﬁé futexilatiam mafalso Iita:iiﬁle a

blg’%;n gq?clbg ;1{51%?12@; (Z gu ?'(()arfsglORIgIes\t/e{bﬁlezatllgn gndsrgglllalltlonho% o(sjmotlc pressure).
The nebulizer formulation may also contain a surfactant, to reduce or prevent surface
induced aggregation of the ssORN caused by atomization of the solution in forming the
aerosol.

Formulations for use with a metered-dose inhaler device will generally comprise a

finely divided powder containing the ssORN (or derivative) suspended in a propellant with
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net ered dose sprayer is attached. In one enbodi nent,
the nmetered dose is delivered by drawi ng the

wobargaesti cal conposition of the present i nvedt/ ig2006/004169

solution into a chanber of defined vol une, which
chanber has an aperture di nensioned to aerosolize and
aerosol fornul ation by forn1ﬁ a spray when a liquid

LNt C
oL SR R LI s s
pEpesR sttt aichidroflicrogroas ahydlrﬁwlﬂ&bﬂ%rocdrbom apéoflhibrocarbon, or
enbodlnent the chanber is a piston artrangenent. Such

C@ek@namelué@w&raﬂwma@@weaBncblorolséll wromEthans v, a
dlglhgl%ﬁétﬁﬂﬁ& 1511%1 bR 4118 YR aAstoaRG el & c%nﬁﬁnaﬁ&%"t’h&gof Suitable
nen3|one derosoli’ze an aerosol fornulation by
suffactants hchuds pomyamﬂmeteagqmé sayadedithinu SQldic atidemaypasn begusekil as a
uaIIy found in the top of the bottle, and the top is
“ﬁ% Qily tapered to partially fit in the nasal

pas Smﬁﬁlafneﬁs Rf Hl'sﬁén§ F Rl fRAM Poveddr fiHaRP d&ficd Wil o%ﬁfpﬁ%@b finely
fornmul ati on. Preferab the nasal inhaler wll

dlpnded/ fiyepoavdameoataiing, (wfderivasivaleand seay Alsorinelnda 3 ufking agent,

sug@ ﬁ%%dtﬁ%eg sor&k% gt s'ugxt‘osg or %1 il abrF QSS\%}u{afl f&cﬂﬁﬁg Eiﬁgerg-eﬁ Bf the
péEyERE Ginahd Jiémce[mg be tdf I0%5bY a’é%ﬂt Mlhe foamelatien. alhe ssORN (or

adm ni stration i njection, e.g,, by bolus |n“$ct|on
desyvative) ﬁh%lfb‘@@sﬁam’%géﬁusbﬁéﬁ nfemaa%d larpértwskatq fayra ¥t SR axgrgee

pa?ﬁclér;%l ?S ?ﬂgﬁqhdnnl Oﬂp'gkmg;?&ﬁg ?ncfsﬁ;grgfera% d)g()e 5 td 5‘ ﬁm%cfs‘?ef%ctwe

0ose contalrners ESérvative.
deliReryaotHeakdtdlilaps may take such forns as suspenS|ons
solutions or emulsions in qQily or aqueous vehi.cles,

and MNespl ddiven of A Riermpcsbra) cappptiton plcthe REesertdpusaiPm i also-
@E@%W' N 9&4% S GRS | B SharRARLIRA %yﬁﬂpsﬁhon of the

at’i ons or parentera inistration include
praspne owsntiol tuttheobisoabﬁtretahedla@tly\aﬁemdnpwmnmg |tlme therapeutlc product

ter-sol form . Addi |on sus ens
to48% P %ﬁ%glﬁo‘?cﬁﬁi} ‘{?P%ij éf e PLENFIB/ alglgg Fpg;nulatlons
for RhRE H41RRrBIASRAE 0RO ith Jekirabbrecycioaeghinl i ¢ sol vents or
vehicles i'nclude fatty oils such as sesanme oil, or

synt Fastriasal pdminjsteation, uicéylslevise i wmalbhprg) bogflestgrwhiel 2
mg{?geg gee sé)lrgyeesr is aﬁ{acil%(f) OI%O'EE%n}bA&H{%%i‘? é ﬂh@? tdI e ; Is g de 1vered by

contal n SUb I NCr eas

drdivirposie bb{arﬂfacédﬂﬁalmm@ﬁlloﬁ f tl&lméseﬁ&nsﬂﬂioumblutlon 1nto a chamber
carboxynethyl ceIIquszﬁ sorbitol, or dex

ofcgsfinghuelnge; Whish shapbsrdias an arrtusg digepsiap 19 2eipspligs and aerosol
f
foﬁlﬂmlbﬁ B¢ h%-gfs?ﬁ% @9@% gvvtb@g h@&luidrlﬁ ‘i%%mﬁo@ﬁs%@fn?@skédt YTHR

e conpou or the preparation o
clmnﬂxeemtcompeﬂsattb @tlimimister mbmbammcemmayqommltmtqf\ﬂee present

n,.po r f.or c nstituti on
ing P Abhaperans enocBoRl B P b PR b il bt devices
al@%f)ﬁﬁhﬁrdjﬁﬁf avhilgbleonpounds may al so be fornmulated in
rectal or 'vagi nal conpositions such as

Alternatively, a plastic squeeze bottle with an aperture or opening dimensioned to
aerosolize an aerosol formulation by forming a spray when squeezed is used. The
opening is usually found in the top of the bottle, and the top is generally tapered to
partially fit in the nasal passages for efficient administration of the aerosol formulation.

Preferably, the nasal inhaler will provide a metered amount of the aerosol formulation,

for administration of a measured dose of the drug.
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suppositories or retention enemas, e.g., containing

conventi onal suppository bases such as cocoa butter or
wobseos@hycerides. In addition to the fornmul at pEN$B2006/004169

descri bed previously, the conpounds nay al so be

formul ated as a depot preparation. Such |long acting

formul ations may be formul at®dt with suitable pol yneric

or dr ophobi P . r . | sj

"n ot RuRRdy s ol SHAIPLERS OGS, afSe
fofrpalbicd biypaaaiteral Rintiaisirmidn bieigjection, eqx dypbadys iafection or

sgari nglﬁ% soluble salt. The pharnmaceuti cal | . .
coppyis infugiAg. Epapplahans foripicriden may peBreseried ingindf;dogage form,
e. %pﬁsﬁn Ales!of P mBlti-835E 'cBhERER; WEE%HBH&% REseHfitle. The

arriers or excipients i1 nclude but are not limted to

conglositions may tedeatieh focmb as susp@ismapiwaiwiony ar ¢roulsioss pavily, or

starches, cellul ose derivatives, gelatin, and,.pol LS
S VB 551 LT B0 QepTia pr o pyfacie Lifigne
m@hﬁ@ﬁ@g@&@é§%$preparat!on forms are, for exanple,

aqueous or saline solutions for inhalation,,

i c rRYenoagestival fermulatinns &riperanéaal adsumisiation include aqueous

ntonm gr0scopi ¢ _qol rti.cl C ai -1 .
BB ELE SR G s8l B SRRy, susensions o

thé a@lv@rbaipoids miyobd frepaitd s appeopiateesilyoinjeotion suspensions.
object to be scratched into the skin. The ) .
Supwhlerinopbilic salverts rpEddls HREluds B8V Jisuellagesaig @b or synthetic
faﬂﬁ%ﬁ kSterst @GS SthyFORLEDr (i Rhifles, bMifdsBMe@PAYL& s injection
suppositoties, sy?ups, emul™s1 ons, “suspensi ons, crea%s,
sudpempi®noOmay cpnteimasubitarmes whichingease thcviechsite b£ths suggension, such

active conpounds, .in whose preparation exci.pients and
as R srEeorAon eelilesti sl en s “pSeih By iption may
alf QHELS suibBRL JtAHli AUEE aFent§ Wi dH iRcrea@ant SolubitBl dfGROESmpounds
flavorings, sweeteners or solubilizers are custonarily

toadew fasthd pseparatiod oabighly. conpentigtesrselitions.i cal

conmppsition re i f y j s .

ol SR & Bieactil b GoB el 16t o Bgok Tl 1o Byl v
a @iitdBled@hickgey,, skeite paogarfredOwaier, bofoee @#9: 1527- 1533,

1990, .which is incorporated herein by reference. The

ss ORNhegommoyniomay plyo be Fsmulates inpeciali ryagingl goanpositions such as
SRS B Raf Rk rPE  ruRlinhl R Ohlsbndiitory bases such
asrpdochurer bhetheaglyeerslhoul d be pharmaceutical ly

tahl e, byt - ph ticall t abl | t
oy Bk an e PRRRTy BT Bt Ra H e e g aiso be
foRRGIAREAR :a_(?ieﬁﬁl ﬂéﬁ)ahﬁ%? Shch g AcE® foPmalatiosd MeEbe Ritinulated

are not limted'to, those prepared fromthe follow ng
witle suftablenyadywerit errhiydrophy bie aaieriale( fosenaptplg #scan emulsipg in an

I

asfﬁgmiﬁgly@aﬂuﬁléisﬁlt. succi ni ¢, napht hal ene- 2-sul phoni c,
and benzene sul phonic. Al so, such salts caqﬂbe.
pr ephiehamsaceuiical cABPARtons ao mrksmRprsesHiiiNe sodid o gel phase
i L 48k O4rrieR! ot i BpRAstificl@de BillGre not limited
cagllgé;rg 853*(?@%% Inlgng{rﬁglgiéf Stith QArriefd drleXBprftstiRclfde re not limite
to calcium carbonate, calcium phosphate, various sugars, starches, cellulose derivatives,

gelatin, and polymers such as polyethylene glycols.
Suitable liquid or solid pharmaceutical preparation forms are, for example,

aqueous or saline solutions for inhalation, microencapsulated, encochleated, coated onto
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O Suitable buffering agents include: acetic acid and a
salt (1-2%wv); citric acid and a salt (1-3% wvV);

whedrossaei d and a salt (0.5-2.5% w v); and phoe@Eiym2065/004169

acid and a salt (0.8-2%w v). Suitable preservatives

i ncl ude benzal koni um chl ori de (0.003-0.03% w V) ;

chl or obut anol (0. 3-0.9% w V')‘,B par abens (0.01-0. 25%

Vv n i . . 0 ;

mfifdkbofl Bof 182 Bonutile P ipeSoRE h¥uthed erosols, pellets for
infplargdtfoRdhtovke skimwrtdried oato ssshaly\bdtgeud toolpd scoateliddyintortbe skin. The

nore additional .therapeutic agents included in a
p%?%ﬁ@@yp?@amlw&@ém@sﬁ%g WiFs. pwdetsciabletsy o5 fablets,

bipoieirRe, PGS Ehdiohy, sBifensiBhs, iedins Sdtopd

(n?ﬁ@g%é%%ﬁ k% ber provi ded | noparst ?Hglnes.s Parti cl 82 %rs
prepazatidne vethrproeanted redmase ofractive carppounids,|ie svhper peparatieiome

i nst anc l.ar ger), whi ch.can consi,st .in whal.e,or in.
exg e gt EE R B S B R BB b P e, chline ggents,
svitdIREd AdeRd, BFi&infs, fIALGMR! dvicetedsrsBR¥olabilizérs Ard diBtomarily used as

t herapeutic agent(s) in a core surrounded by a. .
de@@féhq'dr@@pvq. n"thRhaﬁggcegggal KOMPPSI RS Ql@t,ablgrfor use in a variety of

nt.efk | i Ng. ] ' .
USRS 1l AR HEpIBROL ek ST e
Sagrn !24;95:) 521-$88 3r;rm99(¥; eviadsi riﬂnxembdratjed) hmh'mkbgamfdrmioes . The

particles nmay be o ny order re] ease kineti.cs,
nci Th sERN:A eprigaally Sp@bGuotis g paa mindpigiedger s (nea)
orif G R fol?' mma%@tﬁﬁzally Gt Rp@HIe 8l e MR u3LBindh&BEine the salts

rel ease, diate release, and any conbi nation
shbhkdrteqgtharmedoeutichbly apeaptabld, butveop-phachactuticdlly asdefitable saltsgnay

t he .t herapeutic agent(s a f tho nat eqi al
cogeir & enls PRPEREaPtoBicaflspredRg TN T a] nuch sl
inb18é, Wit £€ noPlikite@to, kot bRPated froak Odifbill@wvinp @sids:agidedcdloric,

bi odegl_radabl e, or nonbi odegradabl e material or .
hyslehspmie; F@pkurtt aitdefphospherisangleis) asstigespligdic, p-toluene sulphonic,
o SRR Fap SR g ST RS2 o,
andi behizaile Isylpaonyic s Adgoe sudiotahs camrbelpireshegt asdaldlime amdal or alkaline

bi odegr adabl e pol yneri.c materj als.can be ysed.in.the
eamﬁsalrtgémaé seflf%aa%maéfﬂ@g OF Grlcig) S PT thg carpexylic acid group.

ther %HI%BICI &lf?ﬁﬁgtaé&)ts inoHeB: RefiyABd SndRYalO@- PRV RLItAE acid
synthetic polyners. The polyner is selected based on
aridreesapte i 1366 wo); boniveacad and awvkaltR. 52 P ¥eawky);i and phesphetic acid and a

B R R P I
w};x’rg; dHdroBitanol (A3-0-9%6l/h); iparabbey (0100 L BZ3% 89'v) 4ntidBierosal (0.004-

581- 587, the teachings of ich are incorporated
0.02%ev/%). These include pol yhyal uroni c acids, casein,

ey e ' . . o1 as, .
R T P
s e oy e el
ol y(i sohu net hacryl ate), po exyl met hacryl ate),
p@@%ﬁqu%%b@\fwemlﬁam%{- ate), Bol z(l au¥_y| Y

met hagd wlRb&ltc a%@hﬂi)?ﬁ@ﬁﬁing@ﬁ&ﬁﬂ@diw Rk 89t limited to the ssORN,
may be provided in particles. Particles as used herein means nano or microparticles (or
in some instances larger) which can consist in whole or in part of the sSORN or the other
therapeutic agent(s) as described herein. The particles may contain the therapeutic

agent(s) in a core surrounded by a coating, including, but not limited to, an enteric
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pol y(nmet hyl acryl ate), poly(isopropyl acrylate),
pol y(i sobutyl acrylate), and pol y(octadecyl acrylate).

wd bevloBgipapeut i c agent (s) may be contained in pcT/B2006/004169
controlled rel ease systens. The term "controll ed

rel ease" is intended to refer to any drug-containing
fornul ation in which the marffer and profile of drug

co%t24g2 a@l% tgéra ﬁ%\ég%g%&{sgwsgwaly%e% e?s%] Mr&é%h%qt thlglr]ﬁlcles The

thér@petit Ak} alstvirialy be @dsdrbetEigicthe pﬁl@llcE:&S &hé partivleatriagibe of any
i ncluding but not limted to sustai neﬁ? Ifgase angl
ordrs|reloasq Kinig 465 PAiPE Hra OFds Eeloasp s g R 16]5aten sopdpd order

rele%ee@ecl%'ed(rélle%% §Lﬁfa‘?r§erd§gle£§3 ﬁﬁmecﬁétte‘i"ag&‘é if ﬁ@%@mﬁﬂaﬁon

I'ts conventional sénse to refer to a rug
théreasﬂ,mﬂcaﬂihe Ipalttlhbtmw inviude,sn additign trdtha thargiestis agent(sh any of

e TR (oUWt (o PEoenar 5t mpdEapoBlpgine, but no

linSivdasth abdiBlel Moﬂ‘&&ﬁﬁl@r&o@ég@&ﬁbieeyﬁﬁcﬁlbﬁfdeg‘radébl@ nfuefal &N
extended time period. The term "del ayed rel ease" is

cobintations therof o hepariideminay bpgucroeapselFe hich can'@rm@e ssORN in a

nmul ation .in
solyiar B Sl Plfin Rl & g ST L TS
t he Bhth@oih-BRydegiadsbie and]ﬁb@g@ﬂiab&l daadricmyterials nmybenwﬂed in
i nvol ve gradual re| ease of ge over, an e

ded
theymanwfactyre ofinggiclesfar deliysring eé TARGHIA age%ég-?@efglt%lmﬂs may
be n%hﬁ@‘cb‘? sgnth]ét?c u}fgl}ufleljsp e g@pfﬁeﬁ HbRRAbatR AR Féﬂf@i HMime
may a

rtic y suit e for 5 treatnent o
ovehwhmh(relemds désomad.. Bidadigyiviequolymere b€ particularsintesestiinclude

biogrp by S R PR & TIOTPEY G T of el St dablidn-

Mb&g%ﬂz’cﬁt‘@} (1993)2b:58833Y, the daA¥Bing AOTWRICE bl ia&drgordied Blrein.
days. Long-ter m sustai ned rel ease | npl ants are

Theet includo malyhyalureniseacists, easeinngglgtins lgiytin, pelyanhydedes, pelyacrylic

aciy Seffate, S805aR ol Erel GRAGC BT Fol AERGL PBHoARANS,
pofl}i(bh@lfhhdftﬁa@qalﬂ),lp@ﬁy(lswbutyfmethanplavmpcﬂﬂhai}dmbﬁacrylate)
construed as further limtin

pohy(sodecyt Hthaehdenpex( "(“ich‘i“E‘g‘P?fé g ey met SHE)
S S SR R R

paty(bedddcyl aurglatelit t hi s application are hereby expressly

L R R AR SRS T s oG ruroled ARG Systems. The

tefald Oéo%h@ﬂé&fene%ge"ﬁélﬁuaﬁred ﬁ)@@f@l to Bhy afhgreoRBMmIAeS amuttioh$n which
were isolated fromw | d-type and TLR7-/-
the manner and profile of drug release fr om the formulation are controlled. This refers to

immediate as well as non-immediate release formulations, with non-immediate release
formulations including but not limited to sustained release and delayed release
formulations. The term "sustained release" (also referred to as "extended release") is
used in its conventional sense to refer to a drug formulation that provides for gradual
release of a drug over an extended period of time, and that preferably, although not
necessarily, results in substantially constant blood levels of a drug over an extended time
period. The term "delayed release" is used in its conventional sense to refer to a drug

formulation in which there is a time delay between administration of the formulation and
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20 mce, transferred into suitable growh nmedi um and
then aliquoted separately into individual wells of

wodbdziowghs culture plates. The fol |l owi ng agent scyWeE®06/004169
added to individual wells of cells: RNA63 PD, a

si ngl e-stranded ORN havi ng a nucl eoti de sequence
provi ded as 5' - CAGGUCUG JGAU!S (SEQ ID NO. 1), in

e e
refask M datig bV ad'exendedperiodef GRN, arRN;hﬁé%nﬁ?@r nay not be "sustained

SI ng| e- stranded ORN having the sane nucl eotide
Ef'uence as SEQID NO 1, in which every

| nt QUG A8hs e éu%ﬁﬁ@ rél@as@lﬁﬁ RROGLSY bl ﬁ'h@ulal(l:f’ ﬁl@l\é for

1668, an ol 1 godeoxynucl eoti d EaV|ng a hucl eotid
trcwqemmcf ehlpnmnonéxﬂloas ‘ELonmem’ GaleaeT aored hesn, Sstlea(nSE@t the

59 2o R Lame, B8 RTINSy i

forad [8AsR 7R s, Iaﬁd prefrtible 30060 c%? hD?;hf@tenﬁl%ldsthl{ﬁeg releage implants are
wells Cco ecte an

ernatants fromindivid
wdhinw@aa thesarf asdingryeskil] indbejart apd inghide seme of the release systems

%g%é A) specific for IL-12p40. Results are shown
de%§ é%loléés Data are presented as nean SEM As shown

| n FIKs présenbinivbntRINAS Burkter dhutriABP tHeTio o wingrExadgdas, which in

d d JL-12p40 | d-t el
nQBRY ﬁl@%w{n@v@%eaﬁs&%@% UB%P TW%?H%N}A(\ efﬁfrpjf A pitfre
reﬁI K Hﬁd@?[ ¥atut1ARE S ed, llssﬂk&i)ﬁzgeﬂty pﬂsﬁhlad:bateﬁ?iﬂpﬁcatlons

ter esul t supports t he notion
argl qogbeadmtgrmtmeﬁpmlws) titqoitbeopblhaelit dais epphcbtmn argthereby
hos hor ot hi oaﬁygﬁ?tgackbone i nduce i nmune activation-in

Tepp: -}nqor%xgﬁ Iififer . Exanple 2 RNA63 PD I nduces

IL-1 2p40 in a Dose-Dependent Manner and Al so | nduces
IL-6 and FN-a in FLT3-L-1nduced Dendritic Cellsfrom
TUCJ-/- Mce FLT3-L-i ndu&&pMBREPitic cells were
prepared fromwld- type and TLR7-/- mce and cul tured
in the presence of vari edEsamplatls of RNA63 PD or RNAG3

PTG, f h
cuper PR pilertder Ressisr o Stivle- S s L Sbouen v,

%N%E@LEIO(% and IFN—a LPS R!84§§ Cp‘§é8%)N %%}{7 n

mw&gns?ér%Qnto%ﬁﬂam@ gidth @ﬁe@ﬁﬁn W8l Ehonliliqaste GPaké1§ into
Results are shown in FIG 3. Data are presented as

indivadual SEN oquul@h\@muitnretmwa‘ i therfellowingtpgRMAGErIdsd i

h C

BN R o250 0P S0 e PR A
segBnce pidhidddNsa (JAGGUBOGUGAN-B ctSE;@pI@ Nenpy infwkickelll s.

I'n contrast, however, RNA63 PD bu} i)
internucleotide linkages are phosphodiester except for a phosphorothioate linkage
between the A and U at the 3’ end of the ORN; RNA63 PTO, a single-stranded ORN
having the same nucleotide sequence as SEQ ID NO:1, in which every internucleotide
linkage is phosphorothioate; CpG-ODN 1668, an oligodeoxynucleotide having a
nucleotide sequence provided as 5'-TCCATGACGTTCCTGATGCT-3' (SEQ ID NO:2);
DOTAP alone; R-848; RNA63 PTO plus DOTAP; RNA63 PD plus DOTAP; and
medium alone. Cells were maintained in culture for 24 hours, and then supernatants

from individual wells collected and analyzed using enzyme-linked immunosorbent assay
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RNA63 PTO, when added wi th DOTAP, induced IL-12p40
and, albeit less strongly, both IL-6 and IFN-a in

W(Th@?foémzﬂendrltl c cells. The anount of |L-12pA6T1/1B2006/004169

i nduced by "RNAB3 PD in TLR7-/- dendritic cells varied
in proportion to the concentrati on of RNA63 PD.
Exanpl e 3 RNA63 PD, But Not- #NA63 PTO, | nduces CD69 on

R NT TR T M e

mérd SEWpe and TLR7-/- mice and cultured for 24 hours
|n t he presence of RNAG3 PD or RNA63 PTO. each

Gh 2EhNAGS Plaand RNAS TR swheraddsd math
gqlAPS 1%[:&1 ﬁo L%;ﬁl@tlﬁ‘ %ll@%@é@isy 1t g%rméstF ﬁ\%e\fe? rRlG&Q@? PD but not

esults are's own’'in
RIRNAB P TIPD véed aRii6aitiPDO T AR giduiced {Ihé 2p4%1$élflde 7{5{ chl@T Kﬁ;s latter

rerHE LR R BPieh R CE B SIS o AhaSPReAe but not

p Dcﬁﬁ)l‘ﬁhloambgﬁ% PidbcdiaimiENARA VAU in mﬂlﬁﬁﬂ@&n%ﬁthnanner
AP, induced CD69 on TLR7-/- dendritic cells (right

two panels). Exanple 4 RNA63 PD, But Not RNA63 PTO,
I nduces 1L-12p40 in M %Fggﬁréged Macr ophages and
GVt CSF-Deri ved Dendritic fom TLR7-/- M ce

AVASFPDandnces I 25480h meMemmfﬂar antedisel ﬁnﬂbéstm and
cells were prepared fromwld-type and TLR7-/- mc

and cul t g indil 34 -heslyeed Pﬁm{rm,f %ﬁ%‘s@‘ﬁ'& ELRY- /'RMKGS PD

pl us DOTAP, RNA63 PTO pl us DOTAP. LPS, R-848, CpG CDN
1668EL"E?pG—1@mn¢ed zmdrltmnpwatmepargi fromaWildrtype oné TLR7-/- mice

er nat ant were then
argeliFein 4R TroiEni ofvabEh Gmonas of RNAZDIZ B RV Halh ¥en wit
DOTAPat &fté 2 meslﬁm&do@%ugaﬂaamswe Aslleste@wnd amnl{AeGby ELISA
5, both RNA63 PD and RNA63 PTO, each in the presence

fop{L-DRPp [L ibnad HiN-gi dRiSt Reb#% CRBrRNsL 658, @RGiQIBNO?mﬁ

SRR bR GA T RGP, S5 I a7 T AL el s medium

alBR¥Rrun BNAHEroRD Kﬁdhltsfu}ta siRNGG T AT 3. ibea) a@qﬁi&nwﬁfah mean +
DOTAP, induced significant amounts of IL- 12p40 in

SEMR7-/- M CSF-derived nacrophages and TLR7-/-

TLR%F 1'g)pen %ﬂ ﬂ%ﬂ- g(r)%&rﬁl ﬁdﬁ@ﬁgﬁxb@tﬁ% é“éh in the presence

oﬂh@ﬂéﬂ?odidﬁsddﬁigrﬁﬁlﬁnt amounts of IL-12p40 (FIG. 3A), IL-6 (FIG. 3B), and
IFN-a (FIG. 3C) in wild-type dendritic cells. In contrast, however, RNA63 PD but not
RNAG63 PTO, when added with DOTAP, induced IL-12p40 and, albeit less strongly,
both IL-6 and IFN-a in TLR7-/- dendritic cells. The amount of IL-12p40 induced by
RNAG63 PD in TLR7-/- dendritic cells varied in proportion to the concentration of
RNAG63 PD.

Example 3
RNA63 PD, But Not RNA63 PTO, Induces CD69 on FLT3-L-Induced Dendritic Cells
from TLR7-/- Mice

FLT3-L-induced dendritic cells were prepared from wild-type and TLR7-/- mice
and cultured for 24 hours in the presence of RNA63 PD or RNA63 PTO, each with
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| s MyD88- Dependent FLT3-L-induced dendritic cells were
separately prepared fromw |l d-type, TLR7-/-, and

woeBRsdsr3 M ce and cul tured for 24 hours in thect/iB2006/004169
presence of RNA63 PD or RNA63 PTO, each with DOTAP, as

in Exanple 2. After 24 hours incubation, cells were
col l ected and anal yzed by EL4BA for |L- 12p40 and by

BAGRsbB B BHe 2 A5 Bkl BB eI bl
byl\fymsfércgegldResIuh@ afesdhbemfie FIBNAG3 PD and for RNA63
PTO al i ke. EDI e 6. SSRNA-Driven TLR7-1ndepend

| mmuvestomninI EIG. dnbath Rdkpehbid and BN ARSI Gkt C gresgace of
Dbﬁﬁggpehléc}md{ gﬁéﬁ%{ LfFEuh@APLERYEA il TUH GeritiT bR (i wo

os 0 ma u ration, |
panglept Inecdhirast, Hdvatvern RINAGS PID rbat:mitIRNAB RTeswhereadded w1th

DPFAT et COPo 8 AR 2k Ao il (et s Poreln e

adaptor nol ecule TRIF and not MyD388 (Hoebe, Du et al.
2003). Nevertheless, to rule out TLR3 as receptor for
SSRNA, TLR3- and TLR7- defEEﬁI@nﬂG4m ce were crossed to

BRP L P, B A P RO s T 2 T R e U Bhcrophages

stinul ati gnd msnseﬂﬁeatmﬁzememm jramnTER Bhoded t hat
RNA63-driven | L-12p40 production and CD69 upregul ation

in TM@éﬂdBZv&'l%Eﬂr@p]ﬁ%@é &ldeM-ESF 3etivéd\dhinantc EXIs W& Brepared

still functional, suggesting a |ack of involvenent o
frammald-type ied TERIgnmidecmd shltare®io J4rhoarsinire pissrsse AHRMAG3

P RB 0 TAPENASTIAS Bl DAL AR BESHEDON &R Ccoc-0DN
2RN¥ABB TIACAIgHE, ot afediunnalen& sCulage yupeﬁldﬂﬁ{ts'l' WEBe thaudlllected and -
defi ci ent GVt CSF-derived DCs and sorted nDCs failed to
anghysedisaing ELISh iy hnlPrd8. BsrdgarathowepsdTCs ag ety 3rpgresented
IH%I?R emsnt of TLRO in the recognition of ssRNA in
] U mdependent manner. Overall, these data suggest
t hat ATEHROvr in RIGh Ssbotb &N AGEPDand M6 B BOneadh ant B presence of

SRR TETETRO T RN T, R

aridW?ﬁ@ S%Eﬁvéchd%nﬁﬁh@ c&fs i l'df\:yf)é"ﬁudee %ﬁ’ ggrhtids@ ho®kvdPRNAG3

vari ous RNA sequences, such

PPt GUROTACAERAGA AT h DEEAR, mdlta@dclf)lglaﬁqarmwzms of IL-
1%&8 ﬁ% %Egeygv?%ar%ghaég 8‘1& JPPI v-e %}nM P%tF &%ng dendritic

cétgl | s when synthesized with a PTO

Example 5
TLR7-Indpendent Recognition of Single-Stranded Phosphodiester RNA
Is MyD88-Dependent

FLT3-L-induced dendritic cells were separately prepared from wild-type,
TLR7-/-, and MyD88-/- mice and cultured for 24 hours in the presence of RNA63 PD or
RNAG63 PTO, each with DOTAP, as in Example 2. After 24 hours incubation, cells were
collected and analyzed by ELISA for IL-12p40 and by FACS for CD69. Results are
shown in FIG. 6.
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backbone (Heil, Hemm et al. 2004), were synthesized.

Conparing the stinulatory capacity of ORNwth a PTO
wobooPkbsdaaskbone it was observed that RNA41 PD pogrEshidod4169

PD stimnmulate 1L-12p40, IL-6, and IFN-a in a

TLR7-i ndependent fashion in rrurl ne cells and TNF-a

(but no I FN-a) in human PBVMES - wher eas t he

f gtr r o n A 133, ’ \%ﬁ erggﬁ\‘,’\fl‘{)l?&; @Mp\@ﬁﬁc} dg?()?t\’éysgd#fsent in MyD88-/-

dendM% dselfslf@ﬂ RNA68DPD merfor RNAmslmn@dhm th RNA41 PD and

RNA42 PD, TLRO-deficient cells failed to produce
| L- 12p40, suggesting that TLRO and not TLR7 is
i nvol ved in the recognitim gon-G U-rich ssRNA
nol ecul es. | n cont rast GUri 0?1 RNA40
SSRB A BECEE0k epcidenCoDnge, Stigtluiidp MOepyndentiorc EBRE anb TLRS
| L-12p40 in TLR7 Si ngI e deficient and in TLR9-single
def iSih@nthe sRN A-driseny TERTHndepehdkdnt iﬁhﬂﬁn@stuiﬁhl%ommrdependent on
function as ssRNA recept or Dgf? n| z d t he
MR8 prd gndpseimal raatpraHaR it WF‘%[%XH Slzs B’Hng???a@“t s are
I
inf0e RS kPR P E R, Kol %Qa%lﬁ?‘é’f"?ﬁ?‘e%?‘“y
reﬁ'etsRﬁrthe adgptordedleaile BRI aid mtﬁ\éyﬂ)&&i(l'[[@bﬁ,dép otal, 2003).

su stin hat 7/ TLR9 c d, i.n. .
N RSB B T T R RAGRS TR0 Ll mice
w&t Thd3&ed 10 obﬂi‘?n RERQAMRT yubRf deflaRapmad ﬁﬁilﬁﬁm‘&feﬂyﬂs from these

Usi ng nmMTLR8-specific siRNA it was denonstrat ed t hat

mire R@T¢ tosted farl sTRY A siimulatiane Regnits 9fdhessfexparmgnts showed that

Ih.d-t.vpe F
R Lt e e T
de$'t:ieﬁUFIaTB<E, inkided OpCs- wER,sti RG] o FPAD, s@wmglaﬂ)aclmfdnﬂﬂb@dﬁent of
PD. mILR8-specific_si RNA-tr cells shovve 7,%:& r
TIOhirr B RePEDHOR AT RNA 31 & &L RaPdsine ddouble
deﬂ:# F{Pﬂn‘f"cte'vpé? als& ?Q&‘fﬁtbd & thyeddl Qhéﬁl'VGN’lfﬁEthﬁ ™IS RAHNAG3
In uenced LR8-specifc SI RNA since RNAAO-driven

re¢apmitivg. sInuernstmgly,o'FLRyTbRQtdooblleIdyﬁcﬁeméﬁMeESSFdnrmﬂWs and

Th tral , eGP s |f| had, no i i bitor)
soff stfCofid B rradiBafilepio o CpRS Bigh8iihe e
mm%rﬁ&a%dﬁ@% L1:13 &édgﬁm@t JfRERNA AQANFIR RiYepdndbsit B&irRel
: |s. To further assess the invol venent of TLR8 in

Oveh@ll,mmdam@ggqsa@m TLRRIGCraFsToeqiive isiiaN A engrinediates Ammune
JLR7- def Rt FLT3-L-i nduced DCs were transfected
Stlml%kﬁlor"l@ﬁgm%or eGFP-specific si RNA and the
RNA63-i nduced | L-12p40 production determ ned. DCs
treated with mTLR8-speC|yéc si.RNA showed a strong
reduction in IL-12p40 pr ofXAER®A and downregul ati on of

activati OR,RyrHeRY i K RRSg A HIPof PRBPRABesBFERBAECI T C
si RNA had no éffect. The reductl on i'n RNA63-driven

| MURE fu?ﬁl%f Ml@£§t&thQRg fo% gfﬂgRMrI ﬁ)le ?éc%%%h YEPD ssRNA, various
RNA sequences, such as RNA41 (5'-GCCCGACAGAAGAGAGACAC-3'; SEQ ID
NO:4) and RNA42 (5'-ACCCAUCUAUUAUAUAACUC-3'; SEQ ID NO:5) that have

been previously described as not active in murine cells when synthesized with a PTO

backbone (Heil, Hemmi et al. 2004), were synthesized. Comparing the stimulatory
capacity of ORN with a PTO or PD backbone it was observed that RNA41 PD and
RNA42 PD stimulate IL-12p40, IL-6, and IFN-a in a TLR7-independent fashion in

murine cells and TNF-a. (but no IFN-a) in human PBMCs, whereas the corresponding
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downr egul ati on of nTLR8 RNA. Taken together, these
data denonstrate that TLR8 is involved in the

w@nggg4tzj; on of ssRNA Exanple 9 TLR8/ TLRO Het epofis®6G004169
Medi ate ssRNA Recognition Since TLR8 and TLRO are

involved in the recognition of sSsSRNA, it was
investigated if both receptot% cooperate and woul d

PGS BPD R o A R BASOBUAY B0 R oo

TEROFefitiefttmD et prialafidtvaith RN Adn ®Dvast RNA4D PO, (TILRP-deficient
TLR8-fl ag was shown to associate with m Rﬁgﬁma% )
collp failed &9 produgihHr&240s shgepsiingdbat Tl %and Ao ds invekyed in the
reg%% {oft 3h &AL ch ERY W@s-r anQIr 9@iUIE R INA 4N
Cl ere

lcation I s conS| e suf icient to enable
(SOMMUCEGWMGU@J GACUM3p SEQtIiD:TéOt(henduwé s HL-13pdd in

ERE S Beled<Bent aulin G fiGantiR aosisansehs Supebsfifg Bt iR 2 gr TLRO
cafl fﬁl‘léﬂﬁ»h%s biﬁNﬁtré&bt& NpDL eeynARA Bl Ggfnéhh[QN AM et R

and ot her functi onal equi val ent enbodi nents are
degendenhfashion sty perposmg ¢h¢ nereilU-geh ORAY Rbidet! and RNA42 were

alg%rgﬁ?]glng%g bgrg\%&(? ;)g)tgg:%ﬂ }éﬁ%&g%olﬁ_rﬁﬁ sxgglg d%hc? Qnt Jt IILH%E Sngle

défeppecdlsithile@icttoiréspbhd sagdestin®tiat 'DER‘V/CIWIiolﬁg)lexes are involved in
description and fall _wthin the scope of the appended
the regogritiorEnept(Ahtiah)BYAgnd obj ects of the invention
are not necessarily enconpassed by each enbodi nent of
the invention. Wat is clainmed is: CLAIMS 1. A nethod
of inducing a Thl -like iHramgeBesponse in a subject,

Che T B B L e A o
uc Geioe T bRy R A PReSRRRGHOCE oI TRRSy muebielin the
re@%lﬁorp RRadi W?ltie&?eﬁﬁﬁfp 2PN RRE TR WEre $R8ted with TLRS-

eot1 de sequence I's free of guanosine (G,
specific 2)RNA P alcsasolsuRNAmmsimGRH angi stimuypated wsth GpifaODN,

RS0 LB B R P Su PR 5Re S AR Srovea
a 915% ok @b%f fe@&ctidh 1@9311!@&&&1&@5%{;@&1%41 aRN@i4D sﬁfh,ula}ﬁgn

3, and X4 are nucleotides and CGis a cytosine -
reg[mhvd}a RE)A4D shimeyletinm) was, noméluenwdthyenﬂés smfeﬁ A since

RNA40-driven immune stimulation is critically dependent on mTLR7. The control
eGFP-specific siRNA had no inhibitory effect on IL-12 production and IL-12 values
corresponded with stimulation of non-siRNA-transfected cells. To further assess the
involvement of TLRS in the TLR7-independent ssRNA-driven immune stimulation,
TLR7-deficient FLT3-L-induced DCs were transfected with mTLR8- or eGFP-specific
siRNA and the RNA63-induced IL-12p40 production determined. DCs treated with
mTLRS8-specific siRNA showed a strong reduction in IL-12p40 production and
downregulation of activation markers such as CD40, whereas eGFP-specific siRNA had
no effect. The reduction in RNA63-driven immune activation correlated with siRNA-
driven downregulation of mTLR8 RNA. Taken together, these data demonstrate that
TLRS is involved in the recognition of ssSRNA.
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di nucl eotide is unnethylated, with proviso that the

i mmunostinmul atory ssORN is not present as part of a
wolosblsgssss r anded ri bonucl ei ¢ acid (RNA) nol ecub@r/1B2006/004169

met hod of inducing an antigen-specific response in a

subj ect, the nethod conprising admnistering to the

subj ect an antigen; and adniﬂ)stering to the subject

an effective anount of an gstlnulatory

si ngl estranded ollgorlbonﬁgP@%?lde (ssORN) 5-100

nucl eot i degZROTYRI\MRsrotimerSletinwai3RAU Racbgriooy ssORN

has a phosphodi ester backbone and conprises a

nucl §atd TERS B/EDRY atdiabolvdd inl the tdcBEnifibn GERROBA NEwasd) |

or (2) conprises at |east one with proviso t hat
1nv\¢s@gatmhefmdueemtora@ogm@te aod wesldpiorms samplexpstggnedigie sSSRNA

nucl.gotid n I
relii By b e IR ERET TR SR el Ry
imfunop %&1}9(1%316% ﬁhdﬁwlédtaﬁtblédiﬁﬁ%héﬂld{@ﬂhg ﬁ/asascl:my\trﬂs iapsc{al® wrth
uani ne i nucl eoti de erejn the
] RAGTACTLYGSS SriamhBEISy! the S U o Eb9 88 ThAD dihuot interact
i mmunostinul atory ssORN is not present as part of a
doubl e-stranded ri bonucleic acid (RNA) nolecule. 3. A
met hod of- treating a suBQEEYABENWI®g a cancer, the
nmet hod conprising adm nistering to the subject an

ef f eTHd foregaltipuniittedf spacificatianrie sonsideral torbyg sufﬁc1ent to enable one
si ngl estranded ol i gori bonucl eoti de (sSSOR

skillgeli 18 dhq b Arasiige eBYatont H8e PrateRtdRYS HE '\21 éﬁW)tP B%’emed in
scGﬁéF DG &y;ﬁ‘g{/lﬁéd 8fncpP m%?)le@ﬂge MRNBEd 865sifigle illustration of

ot 1 equence t hat I's free of guanosine (G,
oreraspe} of theyimvestien and d)thasﬁundmalls' equwaiexpremhodumrhmre within the

h [ d t.
R B i SRR P ARG plfRRp B
sh%% 4B dedct®ed RérefanfAlINBbine ¥ppeRsiexs bse ylhnéceinrthé@.rt frksih the
, and X4 are nucleotides and CGis a c t05|ne

fogmmgrrtesogrcgtlomand &lbwithiadhe sgope ef Hetappendedrlajpe B@ advantages |
%Cl eottth 1nv?§1o%n£§%e%s§gn \Mnu}n@{n ?é/ b?pearcﬁ @I‘nbg)ﬁl?nent of the

IS no res art

invention.

What is claimed is:



10

15

20

25

30

doubl e-stranded ri bonucleic acid (RNA) nolecule. 4. A

nmet hod of treating a subject having an infectious
wdheoassst he nmet hod conpri sing adm ni stering POTAEM®06/004169

subj ect an effective amount of an imunostinul atory

si ngl estranded ol i gori bonucl eot| de (ssORN) 5-100

nucl eoti des | ong, wherein th& i mmunostinul atory ssORN

has a phosphodi est er back?%ﬁw?@d conprises a

nucl eoti de sequence that is free of guanosine (G,

LherA o it 8Tkn SRt s p e M gy et

Jﬂlikq.ls | eoti de sequence is (a) free of uridine (U)
and (b) free of CpG notif XIX2CGX3X , wherein X,
X3, administeriagdo thecubieet aneeslegiive WU ofar mgn%én{t@ory single-

I
s Pt S U PRSP PRI bR obe e
imriias3 Al atdry 3ORN 18s QBhbSp&odﬂleitepr&kbcﬁﬁe and cpaiptisasfa rucleotide
doubl e-stranded ri bonucleic acid (RNA) nolecule. 5. A

_ seauense dhast treat | ng a subj ect having an allergic

condj lghsogee (;tlrkf% c&}rrprl sing adm nistering to the
subj ect an ectlv m)unt of an imunosti nul atory

si ng(2¢ sdmprisksat b:hstgmc G enitgiredse thet wherORRNUBledtdd sequence
nucl eotides | o e]6 (%bs t he i mpunosti nmul at ory ssORN
copaRIIses HHERSH ARG g’?é’luc AHESEALENSHE conpri ses a

nuclg;;f e 8f S8AHE(CL ahdat (1) |s free of guanosine (G,
nprises at | east one vvlthé(prow so_t hat

when(b) ﬁ?e nﬁ@p@onmfe?(@@@@h& wbﬁfpmu&ne 3, pph e aggrmicleotides
and o 0 Piihe o LRI g B oldE Sl Bl Yy,

dﬁi&cle@tmé iXdn@eByntd| eoti des and CGis a cytosine (C) -

guani ne (G, dinucl eotide,, wherein_the C of the

di nueith §ravee that the FRmHYeskmadatoryjss QRN is ppkpyesenh s l’t‘%of a
1 P&NA md®eufRf €sent as part of a

d%flﬁa?@%ﬁh%ﬁ%ﬁ onucl e?c acid (RNA) nolecule. 6. A

nmet hod of treating a subject having asthma, the nethod

2.C orrp[rxl n?clatﬂgd of inducing an antigen-specific response in a subject, the method

. comprising

administering to the subject an antigen; and

administering to the subject an effective amount of an immunostimulatory single- -
stranded oligoribonucleotide (ssORN) 5-100 nucleotides long, wherein the
immunostimulatory ssORN has a phosphodiester backbone and comprises a nucleotide
sequence that

(1) is free of guanosine (G), or

(2) comprises at least one G, with proviso that when the nucleotide sequence
comprises at least one G, the nucleotide sequence is

(a) free of uridine (U), and

(b) free of CpG motif X;X,CGX3X4, wherein X, X, X3, and X4 are nucleotides
and CG is a cytosine (C) — guanine (G) dinucleotide, wherein the C of the CG

dinucleotide is unmethylated,
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adm nistering to the subject an effective anmount of an
i mmunosti mul atory singl estranded ol i gori bonucl eoti de
wa@ 58d2H- 100 nucl eoti des | ong, wherein the pcT/1B2006/004169
i mmunosti nul atory ssORN has a phosphodi ester backbone
and conprises a nucl eotide sequence that (1) is free
of guanosine (@, or (2) corPrises at |east one G

with proviso. that . t he cl j
corp LB vER that s BRI SRR S BERAEss part o
dduBle-dtfag@edyibdnutidiceid @NApmelechly. free of CpG noti f
X1IX2CGX3X4, wherein X1, X2, X3, and X4 are nucl eoti des
and CGis a cytosine (C - guanine (G dinucleotide,
wher ot ' : : . ) o
3t Pt tcing SEUFS SuIHER CRlccbTne Bethod comprsing
ss ORNniisisterihg pr ths snbjectsangdifettief anzouno afdreinghvznstisalatory single-

' cl e i d (RNA | ., Ih t hod .of -
SRR e B epre CRAR T (U etopfideroSte MUIRB A secin
imrfurRsthBuRtiny SORN$as hgﬁ&phgdiesﬁleqa%dh@ @n@ompMse8Agueleotide

clains 1-6, " wherein the inmunostinmulatory ssORN i s
sefuetQe that| eoti des long. 9. The nethod of any one of

claigs. 1- 6, wherein e_i nmunostimul atory ssORN i s
5- 12(qiifgffe§o({fig8%%osfn8r@.§’ 0. The method of any one of
cl ai (2% cdmprisevaelesit Bné (B¢ withpusnasd thatwidrothy naclédtidel ssquence

synthetic ssORN. 11. The net hod of any one of clains
compsisespideast ona Gethe pHelAYide sHENCRAEDISy sSORN is not a

pol y | I ed fromthe group consisting of
pol y(-afﬁgép%i(%%ggf §I’-;&A, or poly-C. 12. The nethod of
any (@hfreobdf CpGinmmiflx XK, CoxeKei whardie XadKh, Nss amd Kingretucleotides
the subject t effecti amount . of .t he
i Y PAReAD BB aR () SRUSTEPdry WAETP a6 9 6 69 ng

dih@clédiRle SRiRGhy1aRde f ective amount of the
I mmunosti nmul atory ssORN. 1/ 2 SEQUENCE LI STI NG

<11 0witiCptoxisophat theiceuunastimulatdsy ssQRY:s not present as part of a

df{)M%'}DS!I gHLAT%Y Sll %%%@%@%D Rl BONUCLEI C ACI D

4. A method of treating a subject having an infectious disease, the method

comprising

administering to the subject an effective amount of an immunostimulatory single-
stranded oligoribonucleotide (ssORN) 5-100 nucleotides long, wherein the
immunostimulatory ssORN has a phosphodiester backbone and comprises a nucleotide
sequence that

(1) is free of guanosine (G), or

(2) comprises at least one G, with proviso that when the nucleotide sequence
comprises at least one G, the nucleotide sequence is

(a) free of uridine (U), and |

_ (b) free of CpG motif X;X,CGX3Xy4, wherein X, X, X3, and X4 are nucleotides

and CG is a cytosine (C) — guanine (G) dinucleotide, wherein the C of the CG

dinucleotide is unmethylated,
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<130> C1041. 70052 <150> US 60/718, 087 <151>
2005-09-16 <160> 6 <170> Patentln version 3.2 <210> 1

wo20bmsshizz <212> RNA <213> Artificial sequence p@R82006/004169
<223> Synthetic oligonucl eotide <400> 1 caggucugug au
12 <210> 2 <211> 20 <212> DNA <213> Artificial
sequence <220> <223> Synt het3X ol | gonucl eoti de <400> 2

<1 PR afA A B Runabdy SR K affhrpghea vbr
doRbicgnuadeobinielerARUM RN ApaoRkacigat cgt cggggg 19 <210>
4 <211> 20
S. A method of treating a subject having an allergic condition, the method
comprising
administering to the subject an effective amount of an immunostimulatory single-
stranded oligoribonucleotide (ssORN) 5-100 nucleotides long, wherein the
immunostimulatory ssORN has a phosphodiester backbone and comprises a nucleotide
sequence that
(1) is free of guanosine (G), or
(2) comprises at least one G, with proviso that when the nucleotide sequence
comprises at least one G, the nucleotide sequence is
(a) free of uridine (U), and
(b) free of CpG motif X;X>CGX3X4, wherein X, X, X3, and X are nucleotides
and CG is a cytosine (C) — guanine (G) dinucleotide, wherein the C of the CG
dinucleotide is unmethylated,
with proviso that the immunostimulatory ssORN is not present as part of a

double-stranded ribonucleic acid (RNA) molecule.

6. A method of treating a subject having asthma, the method comprising

administering to the subject an effective amount of an immunostimulatory single-
stranded oligoribonucleotide (ssORN) 5-100 nucleotides long, wherein the
immunostimulatory ssORN has a phosphodiester backbone and comprises a nucleotide
sequence that

(1) is free of guanosine (G), or

(2) comprises at least one G, with proviso that when the nucleotide sequence
comprises at least one G, the nucleotide sequence is

(a) free of uridine (U), and

(b) free of CpG motif X;X,CGX3Xy, wherein X, Xa, X3, and X4 are nucleotides
and CG is a cytosine (C) — guanine (G) dinucleotide, wherein the C of the CG

dinucleotide is unmethylated,
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<212> RNA <213> Artificial sequence <220> <223>
Synt heti c oligonucl eoti de<400> 4 gcccgacaga agagagacac

W@ 009844123 5 <211> 20 <212> RNA <213> Artifi ci apcT/1B2006/004169
sequence <220> <223> Synthetic ol igonucl eoti de <400> 5
acccaucuau uauauaacuc 20 <210> 6 <211> 20 <212> RNA
<213> Artificial sequence <2%b> <223> Synthetic

ol'i gonucl ol ifS A 0mubsBEGRINS YRYRNIYENGRERS: £art of a

double-stranded ribonucleic acid (RNA) molecule.

7. The method of any one of claims 1-6, wherein the immunostimulatory ssORN is

5-40 nucleotides long.

8. The method of any one of claims 1-6, wherein the immunostimulatory ssORN is

5-20 nucleotides long.

9. The method of any one of claims 1-6, wherein the immunostimulatory ssORN is

5-12 nucleotides long.

10.  The method of any one of claims 1-6, wherein the irﬁmunostimulatory ssORN is

a synthetic ssORN.

11.  The method of any one of claims 1-6, wherein the immunostimulatory ssORN is
not a poly-nucleotide selected from the group consisting of poly-U, poly-G, poly-A, or
poly-C.

12.  The method of any one of claims 1-6, wherein the administering to the subject the
effective amount of the immunostimulatory ssORN is systemically administering to the

subject an effective amount of the immunostimulatory ssORN.



