10

15

20

25

30

RESTRI CTlI VE AGONI ST OF TOLL- LI KE RECEPTOR 3 ( TLR3)
CROSS- REFERENCE TO RELATED APPLI CATI ON Thi s

wois/i@ads on clains the priority benefit of pregv/cd2068d02874
U S. Application No. 60/904, 792, filed March 5, 2007.

FEDE 5%%?1
gover néﬁﬁWn ght's | n%ﬁﬁ%qg? gtlﬁ%)

provided for by the terms of NI H NOL-AlI-1 5435, which

Sorvi cos, CHEPR-GEFFHENWrERRIRRLATED ARELIRAYIBN

rel gt a‘p?ll@étﬂiﬁ @Id"rﬁsatﬂea&%}'it?tbér%flt-@' provisichdl 8¢ &t Mplication

3 (TLR3) use as antiviral "agent, antiproliferative
Naa §&¥RQ4,7 a2y iiled Manchant200@r any of their conbinati ons.
Met hods of nedical treatnent and processes for
manuf acturi ng nmedi canents are provi ded. BACKGROUND OF
THE | REDEFRANL PogPONSORED! RE SBYROH ©RPDEXE L: GPMENT
been used as a TLR3 agonist. But its usefulness as a
nediThendri. gevearnmenthasycertain fighiscintthis inypptivre@s provided for by

a { oyaht, tnat

g R PENIR AR AP S Wi bl G5By HE Rfaffient of Health
andrmumast$enticest by specifically targeting TLR3,

i nstead of other receptors belonging to this famly.

For exanpl e, a desirable nedi canent woul d have an

i ncreased t her apeutg atio of the

dose that produces F;EtLQ“XIQ?ﬁ;QEA EA\?-OF) ed by the dose

t hatThis otkection ackites tmprﬂwdlngefaheagomstdbr TolHlike@eceptor 3 (TLR3)

i ded tr ient or
foreu¥e, G5 ATV Ao PORPIaTTalYe: GOsn it Bidags, or any of their
coffIRAcHES MetHids 81“’m@dlcélnﬁéétrﬁ&\taandnﬁﬂo@@'ﬁ?é@rf?ﬂr manufacturing

response as nedi at ed . Doubl e-stranded
medipameotsare @r@Vtﬂe(d;IsRNA) tr| ggers innate inmunity

(e.g., the production of interferon and other

cyt oki nes) through dsRNA-dependent intracellul ar

antiviral defenBaCRGROUNDEOF THEIMINVENTHON

2\'5' - ol i goadenyl at e synt het ase/ RNase L and
pr ol2aup 13 S @SSR TRNACLKE. PO 2 P5opEsgRIacs L3 agonist. But

I
|tss% K I’ﬁ Caﬁps?g?ﬁép?cgmé?g ha "ﬁﬂfé"s b? ts_toxicity. Improved medicaments
aré nthus astughit [thaocan pben mleed i @&s anbantivifal dgest habtipmliferative agent,

d dt t
and?orulcr:nemungé(t%n%la%t by specgzcaﬁ largetlng TLR3, instead of other receptors

belonging to this family. For example, a desirable medicament would have an
increased therapeutic index (e.g., the ratio of the dose that produces a toxic effect
divided by the dose that produces a therapeutic effect such as LDsy divided by
EDsp) for treating an incipient.or established infection, treating a precancerous or
cancerous condition, or inducing an inflammatory response as mediated by TLR3.

Double-stranded ribonucleic acid (dsRNA) triggers innate immunity (e.g.,
the production of interferon and other cytokines) through dsRNA-dependent intra-
cellular antiviral defense mechanisms including the 2',5'-oligoadenylate synthe-
tase/RNase L and p68 protein kinase pathways. AMPLIGEN® poly(l:C4,U) from
HEMISPHERx® Biopharma is a specifically-configured dsRNA with antiviral and
immunostimulatory properties, but which exhibits reduced toxicity. AMPLIGEN®
poly(l:C42U) inhibits viral and cancer cell growth through pleiotropic activities: it



10

15

20

25

30

pol y(I:Ci2U) inhibits viral and cancer cell growh
through pleiotropic activities: itregul ates

wo200§109043 goadenyl ate synt het ase/ RNase L and pfd/us2008/002874
protein kinase path ways as do other dsRNA nol ecul es.
(L i ' L )
e, 24l oA BRRTRA L SR A4S b ingso
waykR& ddlthef dsRNA mdlscues.oders; tiohg|:Caz ) isvilideovered to mediate

. treatnent for tient i d of i ral t,
ts &ifefisolthe eosy ToEAGHRheS S aRGFEC FaRRMGLIL R ant . A
| ongrnbprdrbrdIGER {)r?bb%?gt‘ﬁg% ggtdfrd\ﬂdé— kRAtmeARfSTta batient in need of an

addr essed thereby or treating subjects and
antivical cagesd, Botiprodiférativeregientnamd/or imspawisimulantavollengrfelt need

fon A SB4RIFE oF & Pacpiss s deTestise: Meretyfuefidtiedor ypating subjects

andPrdBes st forohakitgy hféd%ﬂﬂw@rﬁts?@@pd@iégy imeving! iafectibus disease,
woul d be apparent to a person skilled in the art from

cell pselifeiations @ndfor \@geinEenORra RFOYidRENTYGRETAkjectives and advan-

I nveptj on . be e ' e n
tads® By GHich” g oAbl Ftip® 3¢ Wi Heafipprgt18"a person
skillodl &€ theoart fonp&dtalisgissidn.condi tion marked by abnor mal

cell proliferation (e.g., neoplasmor tunor), or as an

! rr?unosti mul ant to vacci nate the subject against viral

infection. It is gy of

m smat ched doubl eéléﬁ“%ﬁgﬂofm%m%ﬂﬂ?ﬂ d (dsRNA)

used hesinseftiore neant be auseidnit ffedtl a IsubjecRée gpt muman(orLagimal) with

an? nmc@ng};ujtggr fq%%%lg&fed} P{ﬁ”ﬁgh%g@%r%\n;gaaﬁ'\gloigri%lfnciﬁ#di{irgx nk%aerked by
ab@ﬁﬁﬁgé%@ﬁ%ﬂo‘ﬁf&gﬁéh gé‘.!'g‘?,q'\ég’p%n '@Mu%_rt‘%ﬁdast & #fkiumisBmulant to

ut activating other Toll-like receptors |ike
vaGtiRateo theursuRjest ragainsis virali infeqtion. |1t is prefermd thas the amount of

Subj ect be i nf i 1.0 A i al L .
iy Heve st Bl dicT ot GRRABSIFRE e Juficient to bind
Tomh_akéTR“e%@Pio?ras (FIORBYPS&h timpiuntélls bitheosabjeste threfte immunity may

speci fically-configured dsRNA i n an ampunt sufficient
bet Giggered thergbwaln padigniasi atsnesiicedy-crafiguisdedsRNG may be used
o e, RS R Y e T TIPS Pecd 8 TRa or an R
he?iﬁ@geﬁm&etRIGnTﬁllrlh?a-f(?: g., |kn|c:r ease ifn. aPti bogy t: Iter,

of | TR ebieR 5% RKSOISH) Yt @ i ygspeaiatl s bUBY oY Ry or more

palttti&ry %f Pﬁl%BhWé‘é.i BphSmatct el BafppRitibRewARh &Scomprised of
conpare 0 the subject not treated with

spspifically-canfigured rdsRNAdd ais@maunT heffisient e binthio B&R3 is adminis-

tel;a@]é];tlﬁ: tgtgerﬁdubkfé,ct.a ﬂ'gr {F\?elzct%ﬂ c|>f t?nreosldbfjgéta}tslrgcri]uéeed d¢ eliminated thereby

as assayed by decreased recovery time, increased immunity (e.g., increase in

antibody titer, lymphocyte proliferation, killing of infected cells, or natural killer
(NK) cell activity), decreased virus number of replication, or a combination thereof
as compared to the subject not treated with specifically-configured dsRNA.

The subject may be afflicted by abnormal cell proliferation (e.g., neoplasm
or tumor, other transformed cell): It may be that a pharmaceutical composition,
which is comprised of specifically-configured dsRNA in an amount sufficient to
bind to TLR3, is administered to the subject. Cell proliferation is reduced, neo-
plastic cells are eliminated, and/or morbidity or mortality of the subject is improved
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or tunor, other transfornmed cell). It may be that a

phar maceuti cal conposition, which is conprised of
woshegidooszal | y-configured dsRNA i n an anount suyfd/gd2068/002874

to bind to TLR3, is adm nistered to the subject. Cell

thé%Bk,l i€ E@ﬁid&?ea Stortﬂgu Olltl&?%f s §§Bjte%|t Gk 't?eaf'iéﬁ with specifically-

nat e and/ or ity of
cosﬁ@qu@dtdsl%NArrprovedt hereby as conpared to the
con

spejJ %@J?g‘&%ﬁ? ect rbét%ﬂf@rgaﬁﬁzqg%mwggtorwp&sm Immediately

be‘Fcﬁf@C 'dﬁﬁllhgd dl‘gu?rhrﬂéﬁlaiéﬁ Ateruadtinaih| ApRarhigredtigdletdmposition
bef ore uring i mredi ately after vaccination, a

wa:arlmémris@all oﬁ@pp@ﬁcaliwmmﬁgwadu@%r&ﬁpn gacappunt sufficient to

ok, STy S P Subiech 16 iRRUTR j3phbS 48 he vacoine

is istililtet epRSIHE Tife tABcACKIayEDbe Sco‘hﬁprf@dcﬂbE@ kined edry attenuated
The vacci ne may be conprised of a killed or attenuated

virys ffaction gt @ bRoRIASHC @éﬁppagtqrcm@és isolatgd iralmspteins, or one or

moraCisBltdd \fgﬁf?)l emt@][te%n%n M sfﬂfﬂ%a‘?: n_a} BQ'%Jrﬁ?nééﬁTWf antigen
ant i gens. An u-vaccl né may rrse

predudegeat theosites and dhe tspecifichiy- aodflgdned dsRNA actlng as an adjuvant

ecifjcally-configured dsRNA actin vant
thQVEQF‘eEhe VIFHE M3y e %‘&“X?é’"&sbGW%\ﬁa?&%ﬁarﬁb 'eLLOV'rUS-

Por AR oo SRR (6L, oBRIAZ0OR A8 ERAGHS) L mucosa

tIS$lIJe§S(,EEQ Gastrig orglaespiratorweplithehmmamoe prdp'rreueatgﬁ'@ irathee body for
t

tnd5Berhiral-p5iHer BRNE (ERlirSios Winosmay be.prgsenisgh and the

anhgeﬁ I SHRIN QSia suB6eptifie gt trEE RN %%ilgn bsy ges %QBbiﬂ@la m&@nflgured

e sol e action of the specifically-configured
dsBNA agtieg axghisivgly agsa d LRIRR3gapishi Ehe sprei |caIIy-conf|gured dsRNA

is ép‘“af&gdlfgphﬁnﬁ%}gﬁ%@grﬁg/ m#rﬁgg%ﬁ ﬁ%’deyr al n%kljbcutaneous or

mt@alhosttuaanemjectlm inttana’eb oul iatratracleeali mhalatmtrf agragddpharyngeal
or intratracheal inhalation; or oropharyngeal

eXEQ%‘d@ure Al so provi ded are processes for using and

:Agl > P reé(?%%? %%ss%@r odglgt?ﬁ 294 %klﬁ@"t‘ﬁé{(ﬁ{:am'éhf’é It should

I S not necessarl
beI noted ehbweve ) dext mclacmsh;restedﬁoetﬂe nrbdudastnoct lmleaessaréy)ﬁmlted to

rocess are reci uct claim
theks PHorSSsescuTIESHMNErBE R piaR BRSO e @ragess BFR regied in the
proxfiici@migki l led in the art fromthe detailed
description and clains, and generalizations thereto.
BRI Erribes@RpeTisayf the mw&niumAwlN@ apparent to a person skilled in the

art from the detailed description and claims, and generalizations thereto.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows that poly(l:C1,U) treatment limits liver disease and systemic
virus burden in wild-type but not TLR3” mice. Groups of 8 week-old TLR3” (Figs.
1A, 1C, 1G and 1E) and wild-type (Figs. 1B, 1D, 1E and 1F) mice were virally
challenged with PTV (day 0) and treated with 10 pg of poly(l:C412U) or saline
placebo 24 hours after infection. Shown are mean serum ALT levels (Figs. 1A-
1B), liver scores (Figs. 1C-1D) liver virus titers (Figs. 1E-1F) and serum virus titers
(Figs. 1G-1H) for samples collected on the indicated days post-infection. Data
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Figure 1 shows that poly(l:C 2U) treatnment limts
liver disease and system c virus burden in wild-type

wdibbs/f@bs3TLR3 nice. G oups of 8 week-ol d TLR3 Hd1/@008/002874

1A, 1C, 1G and 1E) and wild-type (Figs. 1B, 1D, 1E and
represeft the rﬂ@ﬁﬁ fﬁbrétéh?aﬂlﬁé\hmgf ﬂL‘gé Qnuﬁ:nré(? b@?br Ip. ?Bgy(I:CmU),

treated Wt or saline-pla
mdsRNwu i, aftematlomﬁaémltSn I?shﬁ\l(hoé,r & faEn 0Ly gomplated to saline-

igs. 1A- 1B), liver scores (Figs. 1C 1 D
tre@fe‘pgcl;or\\}f ﬁs titers (Figs. 1E-1 F) and serum virus

tit eigureR? @howkGnt HHubHéN %@WPNglr?@htrﬁéét‘éﬁ PORB%eand wild-type
i ndi cat ed days post-infection tarepresent the mean

mice doliavaing apalyd 4, &) iexpostre. i Geoupsi ofaBsweek-olgt auipe were injected
I Nt er. n

PO, 10 o ST e ik a¥e e FAER et Banaie deipdnined for

seﬁlrﬂ %bﬁwp?ess B@M@ctéb &t ithel idicated quéfbba éibdéﬁ‘jré]f PatLfpresent the
w | d-type mce follow ng poly(l 2U)

m@tp@@@st@nd@r@dpglaaﬂnsvf\xh@emlma*ﬁ per grup. | nj ected i.p.
with 10 ng of poly(l:C 2U) and systemc IFN-b | evels
were determ ned for serum sanples collected at the

i NdDESCRIATIORS OFOS PECIPIG EMBODMMENTEP OB THE INVENTHON
and_standard devi ation of three ani mals per group.

DESTReFMVentiay nunetreat ensRiRotPNENTEN dRNAHErYS\beleToing to Group
III,T&foW\Wgtdtrg@é[%y VIR & fthe (§alt|ﬂ§q$\8/t élggs@f it Qg}e‘q\{]gspossesses
ribBaltleivosicid (RAS) 4 uatgleoatlsymtenal and poesemskeephcate using a DNA

RS, RN Lsye N S oRkanfa (rarday buf ¢ad Skrasionaly be
doh6|eU§PéHd?q &iéw{lﬁ) RNAALES fQHhef@@ssified according to the

occasl ona oubl'e stranded (dsRNA). RNA viruses
sensa dre pblartthemf m@ssRNAemtacoegamwa;semset tends greséiversense RNA

f th
virliGeds P derneBtenird RUALS “Ealierl o Rl GuRifh anduuus can be
imhiedistent tramdlated by tiad hﬁa\@elarmlegét% m@e&mmﬂn @tcﬁim{plemen-

transl ated by the host cell. Negati ve-sense viral
tarvStOc;mEiN/é thus roesthiracanverted o nggftlvweagﬂv%weay an RNA

oo BBk BT A o PGB AR A B S s con

dlréctﬂyls:aoaé idfaationl thatmhs it malyebé i less tihfegous tthemytheewhole virus
| ess infectious than the whol e virus parti

papigle. PedliefRNA of Acgraative-sRivge Vv is Ny 'ﬂtﬁ%ﬁ?us by itself as it
neb} SbEh bbb auidspiarhipe e, L anscr | bed

humRN;A aitdses thatlisfeich bLiodmst drak enibw s inglude thosehleelonging to the
Birnaviridae and Reoviridae families (Group lll dsRNA viruses); the Arteriviridae,
Astroviridae, Caliciviridae, Hepeviridae, and Roniviridae families (Group IV posi-
tive-sense ssRNA viruses); and the Arenaviridae, Bornaviridae, Bunyaviridae,
Filoviridae, Paramyxoviridae, and Rhabdoviridae families (Group V negative-
sense ssRNA viruses). Specifically-configured, double-stranded ribonucleic acid
(dsRNA) is also known to treat infection by RNA viruses from the Flaviviridae,
Hepadnaviridae, Orthomyxoviridae, Picornaviridae, Retroviridae, and Togaviridae
families. Viruses of these families may or may not be included within the scope of

the invention.
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Bi rnaviridae and Reoviridae famlies (Goup Il dsRNA
viruses); the Arteriviridae, Astroviridae,

wdRbs/fdovdsr | dae, Hepeviridae, and Roniviridae f@fild2668/002874
(Goup IV posi tive-sense ssRNA viruses); and the

A eRaIsT SRS s R st é&%d&g@l@g ABHOERA! ] r&ﬁ?rati%inl %g{lﬂf%‘?\eoplasm

Par anyxovi 1 VITl dae les (

orn’&.gad)n \(esganscarsmﬂm VEarcoes),. Iéip@tmrbl, clyphocan | gspe_uiially cells

trapg#>J e SB&%SS&EM&;U S \Cplﬁésgr gﬁgﬁ?@' cS:’arallyln?mg a r%ransformlng
gehkay Hhédgﬁ'}‘gac)l STERRERRLE ihfRfed Byl A URISEsOCRA8d with cancer. For

Pi cor navi Retroviridae, and Togaviri dae
exaenpile,i Egsteii- Baere\srusflstasseeuait@drwmhesaswaoyngw capcehdlodgkin's

vrpfigo Re Pkt B 8 ShatE B BAS Pl o Piiia B ana ¢

er@@sP'(HB"V ahdthW) dre. Sssocied | Wil Bives 8B A6ER. hurRak Si8rgesvirus 8
special ly cells transformed a tunor
(Hﬁ%slq @sgoma voth Papaa’susars@ma;i Ayman rardlosnaNituges (e g.,
he r
HESGES S B BRPSTRL ARl Ay " BRIBR G BBbrr, o dbociatea wit

cewlcaﬁ;ar@eam icainedr Vartd‘lg@m@ er*tsy rgreBhumancBdymphotrophic virus
s |l.ynphoma,_ Burki tt homa, and other B
(HTy Hﬁ)ﬁﬁ%ec'ﬁl%’aW'theTpﬁ?M i%emarfw WiRhiprea. €aRcemsnigciude those

onﬁg\\é)tmgr ﬁoﬂ?%@&'%@glméshnéf gr C%%Béﬂﬁa%u ”gtglgln, Smtestlne, ileum,

rpesvirus 1S Aes0civat €
restant oanus,hlivem pappreasnstomaces Q@ltgxu,rmblﬂ)\/ae.g:P\Madder kidney,

PRI IF B LIgkElatele PO, PLeRY Grty, 4l B reelPALcive (e..
cefs\mé auamqegt.mygwgﬁwéﬁ,sw rus (HTLV) is associated

T-cell | eukem a "and nphoma. Cancers incl ude
t homly(rlbgmmmm)gmf pamadlhdwmgltze@i tn polyi(ribocytesigiczuracilic) and

oo R BT S g bAoA s trt may

bebligstiiare blasgdaayn c@p@l?h@él@bhdé@@él@bwﬁbﬁt 9bly(®,$lﬂ)/abld pon(CnG)
pul nonary (e.g un%t%or repr oduct i

in whegty N is @ I.nm,far feery ¢o9tasrare mtﬂmtphgéuaﬁ@éqgﬁ ef cwplexes of
pogﬁ{tj)'b'ir%élﬁ(lc% b&g ?@éf&g@%ﬂ%%ﬁﬁﬁﬁho"g ﬁ'lé)?i'lfyi%br ARGt ) incorpo-

can be re
ratsepenpéwef.cabbses ¢ofacy wregumﬁ%watdm@t theagolyeabocgdidiyaate (rC,) strand.

ST e B8N o B SR G ADINSEBERAGTBy moot
T 58856 ket 1 SAURHSOR, S M 8GR Bl 2.0
metayl t|bosyicmspiuesatl\énsmqjamecbdismgneur@&:|cbrrm1e>ge;hmith\e)an RNA-
staagiﬁzqggtgoqyrgglrysrdc?no ¥tIyS| leact:éslIu(kgscela1 ) O?tt\'wggg "mismatched analogs of
rl,-rC,, the preferred ones are of the general formula rl,-r(Cq1.14U)s and are
described in U.S. Patents 4,024,222 and 4,130,641; which are incorporated by
reference. The dsRNA described therein generally are suitable for use according
to the present invention. See also U.S. Patent 5,258,369.

Specifically-configured dsRNA may be administered by any suitable local
or systemic route including enteral (e.g., oral, feeding tube, enema), topical (e.g.,
patch acting epicutaneously, suppository acting in the rectum or vagina), and
parenteral (e.g., transdermal patch; subcutaneous, intravenous, intramuscular,

intradermal, or intraperitoneal injection; buccal, sublingual, or transmucosal; inha-
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Alternatively m smatched dsRNA may be derived from

r(l)-r(C dsRNA by nmodi fying the ribosyl backbone of
wdRbyidobgy nosinic acid (rl n) , e.g., by inclygitTgs2008/002874

2'-Qret hyl ribosyl residues. Msmatched dsRNA may be

IatFJ)?i;EIBr'nﬁﬁﬂi?t‘Mr\t ihtr%ﬂa%ﬁ@mh‘aitr%icﬂga THErnu%I’éiB a"é?d may be micro-

e cel | ul ose. ese msmatcC anal 0gs of
nizeCrfor irtalaticat, clissadverhimsa sebicts (e e sgaarl’n@bslffel‘emL mllrm or water) for
cribed.in U S

inigChss1;0n stilation, O e apEUBtGH b InidBorhegr SR Gy for targeted
deli\@ér?r PR&erred e tENErsARGE tdr éﬂhbhﬂ!cﬂ%la RNy Bel TLRB @eceptor on
sui fable for use accordi present invention.

antigen giresenling celis and @IQ‘&UB‘BQA medicament may be formulated as a

on LG A M R84 B A B g

cohfig@red @¥RINA ﬁw@ﬁdfd@ﬁedd@nd%mm)allyts@cﬁhedalunﬁer @&septic conditions
patch acting epi cutanequsly, ppository acting in the

anﬂé@ﬁm or |Q\é(gmfﬁ§§>b'abﬁﬂd|c%n @@f\aqor%@“g\atlonr éﬁh@dfé\eﬁmament may
rﬂﬂ% ! e?ﬁg?%@%?&Ugmall%traﬁ?gﬁt%'ésvehlmer BW%%rarlt ?N||| be appreci-

rap oneal” i nj ection;
ateditHattpe preferred r(mtermap&aky withhed ratifiem aad age of the subject, the

nalTBIa6 oS KNI EOHE ObRson BF A SEESE AN (e SEBvACIVe ingredient
di SWeVﬁ-:;éomipénaéﬁ”dds% €ofdthe ﬁuﬁéic‘ SciBulficd&seribh®e clinical

or water |nJect|o or instillation, or
status apthe aulgdct anc the pmsmaaofdhbmhysman er vét@rinarian in treating

tng fcdCinfoctioB o Rtor b fPriseechicBU RO Gl o dFpATIEY be dosed

at BbBEEDOD My §¢bbsufAd0 eRY HhehitrdlendudRiuISioNRSta PBKghsubject on a
formul ated as a pharmaceuti cal conposition containing

scheduleafitwioe weekly: albeitdhs fasecameageicand/erfregueney ke varied

o SR IBSHA . VEBindaF 56RO o Bt bngon. cots or
tlsaﬁétotthatl exp@salfLR3t aed. préferratediteanfentdetmgrihgr theenucleic acid,

contain a physiolo |caIIy accept abl e vehicl e or
espasialiy antigen,preses NG i clea8 e dendatic tasdispard dpaegphages) and

enﬁﬁme‘ﬁuma}(e bar?/e ura?br?oé‘r%t A3t st‘égr?s OfTHehgfféb‘l@ 6F Specifically-

e natu e I nfectidus or stic disea
coaﬁ@r’eﬂedsfﬁlﬂﬁemeqpbevmhlm@dedr @Iuckeﬁihby rmutallmermfethe TLR3 gene

B TR s o TAE AR S v
coﬁmé‘ﬂ't&' f@F‘TERSVé?ﬁ@éhdlerio%b kite (&. Qatdéiﬂrdllﬁmg%rﬁtﬂiody) or a receptor
infection or tumor burden. Specifically-confi

antagRistgy interigsingdwith abtawnstemmcarapangntt o rTguRs%/ signaling
Lot eno i [ o a 70 kg subject on a schedul e
paﬂ?""%ﬂf"*@ \I@Qﬁ%m': 't the dose anount and/or
fr epNMPCIGER® pelyUat,e9 pryvitibs aowecmaagent for dissecting out the
veterinarian in response to the subject's condition,
effegts of §LR3 activation on the immune system that was not previously avail-
able. Other agents like TLR adapters MyD88 and TRIF mediate signaling by all
TLR or TLR3/TLR4, respectively. Thus, activation or inhibition of signaling through
MyD88 or TRIF would not restrict the biological effects to those mediated by
TLR3. Since the presence of TLR3 and its signaling is a requirement for AMPLI-
GEN® poly(l:C+42U) to act as a receptor agonist, one could assay for the absence
of TLR3 mutations, the presence of TLR3 protein, intact TLR3-mediated signaling,

or any combination thereof in the cell or tissue of a subject prior to administration
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tissues that express TLR3 are preferred sites for
delivering the nucleic acid, especially antigen

wPloesanbéng cell's (e.g., dendritic cells and pc1/US2008/002874
macr ophages) and endothelium (e.g., respiratory and

of @A&t é$<9m§tys$§éﬁ)conﬁ%a%ﬁe&ft FLRB activity can be performed before,
speciTicallyconfigured dsRNA nay be inhibited or

dunhgchaftby admlralstramrmfofttlh@ agorBtgEhe qoenist, camebetused)to restrict

th%lﬁmmtrﬁ%qgrhgéérq '5? 8?)(\%_@%889 ng}lgmﬁh%g Vellt{ﬁg giﬁl-:-q Toll-like

red@t@rsoﬁRNNI@éllo@ség anti body) or a receptor
antagonist, or interfering with a downstream conponent

of t follRging NPIe§ fpghﬁwyst@tegspeqmbgp|n1¢(pts)of the inven-
I
o N o i i BBLSR ot

the i Mmune system that was not previ ousl y aval | abl e.
O her agents |ike TLR adaEteri D38 and TRIF nedi ate
signaling by all TLR or ) respectively. Thus,

act ip(d Ofbd’ virlli (FTV)OR Blosslyonabld bybAYBBEMy T3 viruses

TR not res t he bi“ol ogi cal
cauhlogd?lﬁe‘dallayeﬁavby aﬂid F&ncﬁlyﬁe&et Irlénlmeewéln dighly patiRBenicl phlebo-
rement for

virs, nchanofbctign S 3% Hredussso Fisegom bt I Havaly,fited to a

m@sﬁﬂn‘x‘llé ﬂFne%QeIrﬂ@@tﬁﬂfmdafelsTh%m%tr@HéﬁfsSha\Pé‘QeEthé%ﬁBed which
TLR3 protein, intact TLR3-nedi ated signalin

pr@dwmamﬁendlseaﬁetvwm depatie invalversent similarstouth folmserved in Rift

Vel Sl Ve D B HGR 2ty HRRRE L i, Sovrs

grélifd Reve Wesefibed tAdrsusicaplitsilityosf Ramsters agostvelre dTé‘éase induced
oni st can he used to restrict the i mune response t

by e f Vv iafeaanofT . Ruailatlity ef HiaseyEadany medgls MEKPSITRY a viable
altgﬁﬁffﬁh%ﬁpﬁ ustB'r\J?t ﬁgﬁﬂ%@g@flﬁ%v el{}ﬁchfonr%‘NtNﬂ?le%‘tﬁgﬁ%sﬁg%e the latter
is thighly anedtricted revtd ireduirete thigreldvelicontaiemend facilitids.coi that end,

descri bed above. EXAMPLES Puynt
NUBTEISUP SVALBLDBS o PrOIATE SIS PouS\1esi SIIGURAY HRing the PTV
mc%éclé Yaéélﬁ)é f)l@l\éﬁbw?tﬁ@ln%@f&@ﬁ' dlsfa§¥é’r Mdf'@b!/el,‘fe Stdviehal Iar%e studies
hi ghl'y pat hogeni ¢ phl eboviruses, human infeéction wt

havg\Inyolved the evabsdion ofimmusge mmllagors iamdt lkave demomstrated that
le illness...nfe on,nodel i n s [ S
s BIY el SERE G TGS Ene dpERancd SEBRET N s bome
oub@P&ié enduBEOPTENMRéctRiNTiModel.t Prebfdbn® Rater Nedtralizidy Bhtibodies to
Val | ey Fever virus infection of humans and

IFN%QQWM@@W ahelishasdesistangs tq infection reported in adult mice. Potent

type | IFN-inducers such as poly(l:C) or poly(l:C42,U) have consistently proven to
be highly effective in protecting weanling mice from lethal PTV challenge.

There is accumulating evidence that two pathways are involved in acti-
vation events resulting from exposure to dsRNA, a replication intermediate of RNA
viruses. In addition to the TLR3 response pathway, a TLR3-independent pathway
mediated by RNA helicase cytoplasmic sensors that contain caspase-recruiting
domains (CARDs) has recently been uncovered. Signaling by these dsRNA
sensors occurs through distinct pathways that converge to share various kinases
and transcriptional factors that regulate the production of IFN-f3, a critical factor in

regulating antiviral immunity. Due to its endosomal restriction, TLR3 is likely
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groups have described the susceptibility of hansters
to severe disease induced by PTV infection. The
woash@bds ity of these rodent nodel s nmakes PT\pcErvd2068/@2874
alternative to the use of Rift Valley Fever virus for
invoNdd'in’ Ak J%Ethiﬁén%f%R*@%ét% §rRerratizB4 94U ¥he cellular phagocytic
restrictead and requires high-1level containnent
précassl iTHee sytosolit Hatcatind of terdRNAsheliciiseadsBNA detectors, retinoic

achRBLEedoaikine KRG AR, BeihdEa  fetduleioRfhsdGinted gene-s
(mAaVeY abn!str@e wikdldhRTtiBAVStHiARE (&Y. RiRehY alvidiiicensfgests that
i mune nodul ators and have denpnstrated that the PT

mda5playsiaydeminantirele pwen FNRBniauber ypeThEN rgspanaecte poly(l:C).

Hefs slat® BemarshiPalferBIEH 7hRe MipEaHBSeddh ot BrEELtR immunity
by |goN(BCh,8pBIrevidey. abol i shes resistance to infection
reported in adult mice. Potent type I |IFNinducers

such as poly(l:C or poly(l:Ci2U) have consistently

] e highly effective in protecting weanling
Anﬁ}nhgrégpt?fg?ﬁ(ﬁbet hal PTV chal |l enge. There is accumrul ati ng

evi JaRF tricet weve dpavbdvans ackcrossedvardoianC&ZBL/6 background at
vents resulting fromexposure to d ar ication
Yol LiaatalAlepBrdel Pt 4 ,g@atqrﬁ St ordner 20BRe ﬁfn%were bred
e » - g e . .
e SRRRGE R Syt R e B e nverty
Cayipgasmicee dwild t type) doers rebtdicagDEpmhdder dacksdry Uabanatory (Bar

5o NS cha bRl PGS S5 RSl Buffihe. A1 animal
procidupes Udetnsestherd biriss dophpiRdawifhagiuiidineBaket by the U.S.
regul ate the production of IFN-b, a critical factor in

Depagiment; efgAgriculureagnd rihartah. State WeiversityeffimRangare and Use
Corr‘gar%&f. ction, TLR3 is likelyinvolved in the recognition

0 S that is internalized via the cellular

phagocyti c process. The cytosolic location of the RNA

hel i case dsRNA detectors, retinoic acid-induced

'mﬂ}%lee’inﬁdl’!a(tﬂls(} 1) and nel anoma
di ffp%ﬁyﬁgpé{ﬂt‘ii %saﬁﬁﬁgéng ﬁée&/ gﬁ‘lﬁ@Pﬂm@)Bioﬁﬁé‘mﬁmiladelphia,

viral ction wt Recent evi dence
PAsuatga stomcehtrationl aof52.81 mgémb. dowasailutedlite tbe eapprop3atenconcen-

waligonih sterie, Seligs Fotaeuplet] e e ierfit o Meidialp to generate
cafib it Affdsbend-DRAi dofnPExEd |(E(OTD©_1) Werd %r@ﬁi@éﬂ%ﬂdw&%ﬁ%io%era-

.
Subj ects 7Lf?3 A m ce were derived and backcrosse
peolied lacdFPisasantoackdy ouipgsameyaPAfngthei preparation of CLDC for

injééio? @&g%looe%c%eg | prEVB%tsW Sy Aégwgﬁ Ze't7é)1§3 ’(A%H\qgal)Res.ngﬁ 65-172,
2006). Recombinant Eimeria protozoan antigen (rEA) was provided by Barros
Research Institute (Holt, Ml) and was used as described by Gowen et al. (Anti-
microbiol. Agents Chemother. 50:2023-2029, 2006). Ribavirin was supplied by
ICN Pharmaceuticals (Costa Mesa, CA). All materials were administered by the

intraperitoneal (i.p.) route.

Evaluation of Poly(1:C1,U) in TLR3” and Wild-Type Mice Infected with PTV
PTV, Adames strain, was obtained from Dr. Dominique Pifat of the U.S.
Army Medical Research Institute for Infectious Diseases (Frederick, MD). Virus
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and housed under specific pathogen-free conditions at
Utah State University. C57BL/6 mce (wld type) were

wehbgiess from The Jackson Laboratory (Bar Hargegyys2hsloo2s7s
Age-mat ched fermale mce were used in all experinents.

std%kt%h\ﬁgte:’rgk?dﬁreﬁ Gfg%\ﬁ@guftéﬁg p'ﬁ@.géﬁg%f $he! G ?naff QPRSI §8ck through

I nés set art men
LLﬁgMKzubells & Aametidaime Typeh Csitates Cunilewos; tMammL \(AY). eWeanling

S S P LB SRRk PR BRS N B o PHRISRY SHPGU PR us (5.0

|njé&t|c§h HRACCRYDAB00 el cattlﬁ‘re"fﬁfé@ﬁouktdo‘é@§ (@UIB&SQ‘)fW he

appropriate concen tration with sterile saline
i m*rdzluiltbeeﬂryt ptudyr a singlg dose af. 10/htge poblIsCit))gdney a:tfeCLDC or

ﬁ&‘/élﬂﬂnf;?% wﬁgiaé{'ﬁm%'?'é\mq"ﬂﬁ S?ﬁpugm?[%gﬁﬁpﬁﬂﬁ @Xq)aﬂenge A riba-

virld POSPRER grEDb W8 sb ecI0d &P %I&ﬂr@étnﬁ@r@@véé’édmlmstered twice

I njection vvere descri bed previously by Gowen et al.
pe( Alatyi foir riadapre Hegbming %hmurzszanotm)/lraRebailﬁﬂgeaﬁEhe mice in each

A TR ok et
treéﬁﬁéht thet CRDC éﬁd'tribﬁk/ﬁfrp@rlo@ps Ag) =Riditional animals
Chenot :2023- 2029, 2006). Ribavirin was supplied

Werg Indudpﬁaquae@@lvsléacfsIlwogtS@aﬁ@s@n @2y 3 af linfegtian SEEUM was

AR IR, skt AP PSP, g, 6B ver

scorddeoheal sualé oP IV té A forAtlepatic fduralice: Q\Haelm@trmmmﬂ and 4 being
fromDr. Dom nique Pifat of the U S,
maxiRehyelow isgal %ﬁa@onoserumeaﬂ@w@@sarmrpém@eﬁe é&m ggtivity was

deg%?)mﬂé@ U4 f?\“ekﬁLWS%Fﬁ’f)eﬂgégﬁntf §ELBW s&&iforﬁ%ﬁ%@cnentmc

e original virus stoc roug cell
Inc( Ahmcoh'aﬁaﬁyM)QJI ture Collection, Manassas, VA).

TL C57BL/ 6
i no 9;5'?%% GES tUg&b\ggﬁ» gﬂréglﬂgeg go ggfnqq{fa ggﬁe&wcﬂr{d\ﬁe IvgF yirus loads,
heé@ﬂc W@@dl@r'a'tioﬁubhdrRLT néestsiRUBL RS esnd %Q&E@)mﬂfe treated with

In the first study, a single dose of

pop: (}(dU)OGQIUpS of rffy weekaolbcmiee @l B waeecev@@nm@d for sample
cofT, 30534502 24 A ST o oM S el hERhton wit

pogm :ChU)r eabamiy. Mays 1adamples aeedl diye Qell@ﬁéddayprfdvldéa baseline
ays beq@nnlng 4 hours prior to viral challeng
eaHV@é"ﬁ”S 8&?%?%9{)'%?@%@'@?0%‘3? srergdised g 'StseiUQY pince they

ard Agortddly tre TESRISht IS ¥ infle dtidPrdcRESHRALARLis at later stages of
infection. Virus titers were assayed using an infectious cell culture assay as
described by Sidwell et al. (Antimicrob. Agents. Chemother. 32:331-336, 1988).
Briefly, a specific volume of liver homogenate or serum was serially diluted and
added to triplicate wells of LLC-MK; cell monolayers in 96-well 'microplates. Viral
cytopathic effect (CPE) was determined six days post-virus exposure and the 50%
endpoints were calculated as described by Reed & Muench (Am. J. Hyg. 27:493-
497, 1938).
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group replaced the CLDC and ribavirin groups. Also,
addi tional animls were included for analysis of |iver

wahosgameszon day 3 of infection. Serum was col lRalesoos/ 002874
frommce (n =5) sacrificed on day 3 of the infection

IFIQ;Bdml TRES 4 afeig C'Igf;gegll\/lﬁfé ﬁ%‘%‘ﬁan dy(@dBéUﬁTFéHtment

atic jau maxi mal
yeI IGrouds ©f @ evestki-old. TB@BOmmﬂ wﬂdrtyparmm:et@mnsiﬁ greasgroup) were

trepesith 0 AaRBedd) S Eues o 8etestad i 1.5, fnd and 24 hours
poétLé X5 ure P@Yi‘terr% )IFNPB IS/ hRke ﬁé@ﬁré@%sﬁﬁqéﬁ%ﬁ‘?eé@ents from

npare systemc and liver virus | oads,
PBdu (fhsﬂaiawayolNJ) asispecifiet dyehe manufaawrand vvl | d type
mce treated with poly(l:G 2U). Goups of 8 week-old
mce (n = 5) were sacrificed for sanple collection on

Staliticdl Asalydisor 5 of infection follow ng therapeutl c
intervention with poly(l:G 2U) or saline. Day

sarrbpgsrawéra@aéy% veast luset g @‘@'Wf@vﬁj'ﬁér@%@ swylval data. The
Fishal gyex%lé (S -g‘?l‘éﬂ %sq{ e'dnffo?%(/él%%tm§J #cg'%agégfn WtdiSsurvivors.
y s {'e y Rore

use nce ey are repo

TheeMaahaNhltney st (twodaalled)whagdridraiedny analyysithe alifferences in
| ater stages of .infection. Virus titers were assayed
meas} Agyde Peatervirgstitess, apd) saipm Addajeveds.(BdicpreR fapked sum

anggg%g 5§e%se%‘ Bogéf)ﬁ%grl e ¢ rcﬁ‘g:gp s@ﬁ@\r/’ff?@eétudents t-test (two-
talledr)m/manseddn detarminaglifiEenaes yin dFNufs develacbetuen ToR3" and

[ |
W"Qéﬁ%m'% r&\gg%} Mtgsp.ollhﬁcgﬁjgyfgpat m)goe?%/g:ts I(?ZPE) was

determ ned si x days post-virus exposure and the 50%

endpoi nts were cal cul ated as descri bed by Ree
TLRewefici¢rrmice. faijq dexglopagotentive imoBa)ty pl@BVumfetrt_m following

Fol l owi ng Poly(l:C 2U) Treat rrent
tfe%f’ﬂa%@?%mé"w% d TLR3 and wild-type mce (n =
per PagLE) ek dr th%ﬂl h\alstﬂ‘re\luaué'g ey fdpdried2id) confer complete
um was col |l ecte and 24 hours

pr@@@@ore;zb%?%/ﬁi Spenings AANSE lethIkP TV dhalengantadsige virus titers,
anUSﬂn'?lg ive dé@sfﬁﬁ?@@rﬁan dfai@@agglasgg{:éféﬂ Wy?%%fé’&lon (Sidwell et

speci uf acturer atistica
al. J_Agnr ahY Anadj ySci 653334488, 1892y dladeternird wlmthetsTLR3 activity

e e B sl S R R SA S by CaBab st TV by
po%l?l}?]e)n?ﬁ‘w&@ﬁbelé gﬁ{:%és % ‘Iéﬂdtvﬂld -8k MR Rerd fReBRA 29 hours post-
infectious challenge in a first study. There were no survivors in the TLR3" group
of mice treated with poly(l:C1,U) (Table 1). In contrast, five of eight mice stimu-
lated with CLDC, which likely acts primarily via TLR9 recognition of CpG motifs
present in the plasmid DNA backbone, survived the infection. In the wild-type
mice, both the dsRNA and CLDC protected 100% of the mice (Table 1), verifying
that the immunomodulatory drug preparations were highly active. Ribavirin treat-
ment was also included as an additional positive control since it routinely protects
90% or more of wild-type mice from lethal PTV challenge. Notably ribavirin only
protected 75% (six of eight mice) of the TLR3” mice from death whereas
complete protection was observed in wild-type animals (Table 1). This may have

been due to the smaller TLR3” mice (~3 weeks of age) used compared to the

10
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mean day to death, virus titers, and serum ALT | evel s.
W | coxon ranked sum anal ysis was used for nean |iver

wWoERHE/ oggPar i sons. The Student's t-test (twotmit€dhos/02874
was used to determ' ne differences in IFN-b | evel s

. .
SHEH R 5 U (08504 51 SR 58 et
maynreducs the @Tpémtyf @fcthe:ae mice doi hrgntt theainfectiorwiand combat the

.polv( L. G Poly(l:Ci2U)..is drug that has
st Bl Pt Av e FinSobreSafe SN AL R qdeemsn

in C57BL/ 6 weanlings against |ethal PTV chall enge,

reduce virus titers, and limt liver dysfunction and
Tapies daCbDas duitinat BrismptahedTsRNAepoly0IC(:H) @lieited protagtive immu-
nitprio PTN Mfeatmdln rsige. deﬁ@ﬁﬁ BfILBS, 1992). To det er i ne
—whetter—FHER3 authlLy |JI ays—atr IIIPUI atit bll th

i nduction of antiviral defenses agai £l Oé’QJ aih Fog-Rank

poly(l:C 2U), 3-4 week-old TLR3 ampbam +d- type m ceProb>Chi

Ve Serdin eat ed T2dathkuHts PoRilvelTétart i ouspchal | dn-a sq

first study There were no survivors in the TI graoup

of _mce treatqd ¢ poly(l:G 2U) (Table 1) . In

coﬁURag faé/e9% 150) ght m &@sti atgg with _GDC 06775

vvhlchllkely actsIJ rlmarlly via TL recognition of

CpG notifs pf)f ‘J@ the g?asm d DA fackboge, % 0.0163
éct n. oth

survived the he wi | d-type m ce,
t he dsRNA anﬁlb%%‘? ot ect ed 100% of the m Cg (él’abl e

1) , verifyin he i rBr8ffonroduyl at,ory dr ug 0.0003
preparatlonsrag ghly active. %@ ?%n t reat nent

was al so in d gs _an ad i onal s |ve rol

since it %t g 6‘ ot ectg)/%O% or42m \I\§ oétype

m ce from I et é V chal [ enge. Notably r| bavirin only
pnaliegped 7598 1291 ei gly1or=ce) of the TLR3 mice <0.0001
from death V\/ne éégcorrpl ete protection was observed in
wild-type animals (Table 1 This may have been due

to the smal | eFDRL.A3HG ce 1@)“30\/\/eeks of age) used < 0.0001
conpared to theslightly larger wild-type mce (~3-4

weeks of ageRibaMrinerdRat i wg)yp++t he TLR3 del etion may < g 0001
reduce the capalkofdayf these mice to limt the

i nfection and conbat the disease. Both CLDC and

ri bavi rin sigferite salimel y i npfldved stibvi Q4 ouﬂeo@re

£ I ) + + + [} | (] PN A
Id.UI T J.. CLDC, Ut 11O TIT S11at TTTEU ~ US RINA, [JUI y\l f L/'

eSO, ke ATV KA AR 10 24 rours

poBt-vibxbhallenge. Ribavirin given i.p. twice per day for five days beginning four

hours pre-virus challenge.

®Mean and range day of death of mice dying prior to day 21.

*P< 0.05; **P< 0.01; ***P< 0.001 compared to the respective saline-treated
controls.

A second study was conducted to verify the initial findings. In addition to
having more closely age-matched mice (~ 4 weeks of age), five additional mice
were included for sacrifice on day 3 of infection in order to assess differences in
liver disease as a consequence of PTV infection. As shown in Table 2, poly-
(1:C42U) failed again to protect TLR3” mice from a highly lethal dose of virus and

failed to limit liver disease as reflected by reduced levels of serum ALT and liver

11
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Strain Treatnment Alive/ Total SD Range Sq poly(l:C
12U), TLR3-'- 0/9 0.6775 10 ng 4.1 0.3 4 - 5 CLDC, 1

womosidHg3 3.7 0.6 3 - 4 0.0163 Ribavirin, 75 per/us008/002874
6/8** 0.0003 ng/kg/day 6.0 2.8 Sterile saline 0/9 4.2

sc% 63% ?’EéL%CB@%Wé ggﬁglmm Smggg%tﬁ%a\? arc’fsﬁ thr ggﬂoﬂ_lRﬂ was

highy laﬂif’ecﬂvé at prommgrgilkeg/fntmy c&aélnlarui s:gjnﬂ&anlerQdu@ﬁg serum

ALy e i Saieds degment 51 Wi wBE i B, poyCrL ana A

eh@ihﬁi heoog prﬂe?ﬁdh réd%n%tVtﬁé higBly Fe\fhélecﬂﬁrengéymf)@ﬁlu?ﬁ \(Fable 2).
days begi nning four hours pre-virus chal |l enge. bMea

Intarﬁ:stlnghggoly QU)d@&fa'p)OfWhtprSdSﬂW munducpe)tmllem drama-

ticalyl SoRigites hebatigiathice whis tERorDiSRABE £El £o8p ibwto induce

typeONIFNG t il rlo? re@lidd ynddreliveriscbrds inl éitHardtrain Bf asslide. There were
to having nore closely age-matched mce (~ 4 weeks of

nogganificantydifferemces ovaen ﬁom@awea dhe 4 e@v’wi avildstypei §alipe-treated
a S f c
oo 4nd ia ARG ol Siladsfng B ol LEERSRere cauaty
susdeptible to PAM iefettiopand resbondéd Smillariy drB¥gai n t o
protect TLR3 mice froma highly | ethal dose of virus
and failed to limt liver disease as reflected by
reduced | evels of serum ALT and liverscores. rEA a
positive control immne nodul ator that acts through
TLR1 1, was highly effective at protecting mce from
death and significantly reducing serum
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As expect ed,

treatnment of wild-type mce
with poly(l:CG 2U) and rEA elicited 100% protection
chal | enge i nocul umpciaid2608/002874

woamad/ i®bsst he highly | et hal

Table 2. TLR11 agonist, rEA, but not mismatched d_sRNA, poly(l:C4,U), p'rotected TLR3-deficient mice from lethal PTV disease.
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4Singe-dose poly(1:C12U), rEA, and saline treatments administer
®Mean and range day of death of mice dying prior to day 21.
“Determined on day 3 of infection; 4-5 mice per group.

4ALT, alanine aminotransferase; measured in international units
®Score of 0 (normal liver) to 4 (maximal discoloration). |

*P<0.05; **P< 0.01; **P< 0.001 compared to respective saline-treated controls.
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poly(l:C 12U) Al though PTV is highly lethal in
weanl ing C57BL/6 m ce, 8 week-old animals are

wdJ B9idoesy y refractory to infection. Thus, a tgd{us2008/002874
course study was conducted spanning the entire

i nfection and di sease process using older mce in

TS 58 al B0 FRbGH BskSe SR e hed fFapbnoe o
pohgl:eegy) in Fig. 1A remar kabl e | evel s of ALT were not
present until day 3 of infection in the TLR3 and

wi | MthppghnP &Y %b'%@éﬂ@ﬂabﬁ‘ WW”Ee@@?@L&JﬂW@eb&M’eGk -old

anfiA; arE Rt (8fadtoh) §F EETor (TS, 2 Bk DoBRSARY was
conbiactedsspatning thie Eatlmmf@rﬁwn and diseasei prockss wisindy digee mice
mce that recei ved dsRNA t

' .. 1A-1 B). .
in prderylasturingr wvahiipithe qqa\érfbtﬁk%ﬁéof( ﬂ%ttpaﬁes%relp%we effect of
ol S BRI heldh B0 BT TH RSO eI BALT were
nog pmeeit untibday Bef infECR3A d'efhechRB “cowinwidd-bype sicdand peaked

|
onapdeds BN adihe P aPooBiete sieane GEEPeEs B ALR levels
befl@¥er? p?ﬂ%l E‘?%Uﬁﬁeﬁtéodéﬁd“sélﬁlest?éétéé TLRBYCFhidE Gehereas levels

(Fi gs. In concordance with the |iver disease
remefneetnear ktgasehee AnTtheawdld-type i gigef thedmecebedc dsBNA rﬁherapy

(RADRL oL ABLRSFLTRR LA ABE BHUAS ESFELBA 5 anc 4o

infétlich,t s etfr§stet DR PDFI nit® p@@ééﬂtéd Qith2 H)eanA@a.Th Ievbhaethree :
suggestion of greater liver disease severity in

timgs drepis her ikair obsRAwiadiciantt RRyniesRRS gifar dm?r 4damage
oS80l Y o3t 2B SREMBAA dde RS by{Folpfafon wes

flrétamée«tfonpdayb]emnd)peagm onrdayh4 ipsalineteatdthhieageigs. 1C-1D).
st udi e Tab) es, 1 an t he . d i ngj t tTLR3..

In SORGQI Gt ta AR Gt el olscoPRADP VAL T hlHy 4 pionificant
reé‘t?éild?rslh Hep4 c%bﬁ&fc@gccﬁﬁbﬁr@d to th@@ahhéf&?éé’tﬁ@nt conttbl 8h days

lver an ssemc viral burden durlngt e Course
4 ahdimirast Dol demboanra@dpm\l wild-typel mige cresgamwe to poly(l:C12U).

AdgrhbE baeESar pEBBEIVR Yl SEL N e Wi twpe mice was

obfs@WéQ'i a$ thdyahhd Highdrodaya Hﬁegh Ildégﬁ@@re@fcdtﬁbaﬂi@i {0 ﬂw TLR3™
seen with tthe wild-type mce 1E-1 . The nea

mice (% weiSean ghér+ 4dﬁ§@@“ﬁﬂd?3/\ﬂ¢l q%@lﬁé@mtymthdhe ack of
pr&@:ﬁ&ﬁ es%teﬂdin\/\ﬂ'ledb}&ﬁc?uéncﬁgrler%ét sfiffies (Tables 1 and 2), the data

indicate that TLR3 plays a vital role in mediating protective immunity against
PTV following poly(l:C12U) treatment.

Control of liver and systemic viral burden during the course of infection
following poly(l:C42U) or saline treatment was also examined. Unexpectedly, no
appreciable differences in liver viral loads were found, in part due to the high
degree of variability seen with the wild-type mice (Figs. 1E-1F). The mean titers
were higher on days 2 and 3 in the poly(l:C4,U)-treated wild-type mice, but not
statistically significant as demonstrated in several cases with serum ALT levels

and liver scores. Notably, in contrast to the TLR3" mice, virus was detected as
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statistically significant as denonstrated in several
cases wth serum ALT |l evels and |iver scores. Notably,

w0 foganbgzast to the TLR3 mice, virus was det eqi@dys2008/002874
asearly as day 1 in several wld-type animals (Figs.

1E-1 F). Although not detect able on day 1 of the

el ¥ U TS SR i REL R PEBL R CY At ot getect
ab¥é bahdayen eofableeinfettionn sealm tvirisi spiked idpamiatichiby by)day 2, with

detectabl e | evel s as shown by a greater than three- g
the exgeptioth obthe dsBNA-tregted wildtypg m@ﬁc\@hlaaawwe able {o’Sontrol

th@frﬁf@E o ko By %:re‘!lgldé?ectt%#) %@Q%I Howh 'bg]é g;?eéNbP ‘flhéﬁ/ﬁ’ﬁree -log

s was
redmhrﬂuommfparusdﬁgsﬂ&%) @mcrealagamame effe&'ﬂ_ﬁ%p(bly(alsz) therapy

Segpgpetf#éc\gqlﬂ qenagggills n| fl C fIBr .L'-éadqq%ﬁl? hic Sg\s with the
coﬁ{ﬁ%#iéén(gf Uver Jfﬁ;allld@ds ﬁPtTL'R‘Z?’h afid \z&/‘m“‘ld‘lty%)@rr$ndé1 r?d@%;rﬁflcant

mce dropped precipitously by nore than'three
diftdrencesiamere seenhsystemidallyan g:r@lmhﬂerslé@rtéassalmtreated groups

(FE8; GBI cBub Al ped 6 BoTLBP o PR BRbiS sty by

mSreaBanttRFbdIRIge SRredfy Bi whlle dmweasgaauardé@reagews bbserved
the wild-type ani nal s. Liver virus was detectable

in dae |wik-typgayThe campasizenchetweeinr the saline-treated gryers oh mice
coBEa bt EP S okl oyl seBa B BBy e

wildrgpE nariiinatts IRN/brI Virus Was eietedidblecsantiér (ddy- b) aad systemic virus
critical factor in the est abI | shrrent of the host
pesvistedi lpageriertbaydll-typs animrlsfdgfhetE11abk of functional
TLR3 alters the IFN-b response profile, groups of
W |l d-type and TLR3 mce were treated with the 10 ng
TLRB-yéfici€nt 2lide dowafpratiee [FN- ﬂlub r@sqmisertemdy(aﬁlale) treatment
system ¢ | FN-b production was determ ned at variou
ti meisFVAhis a rralar duguepraofilFhi- ﬁoarcr@seabfamremﬁee.Qﬁab'bﬁhment

of Bb51 SNl BEERRE, 10 tbENhetBY Bk, IFRngRARI Yk Hiers the

pe m-ce conpar e

IFRLB Beépwrse proFilg, kgrbemebs wiidatiypd drl ThR3W tibet wpee treated with
while remai ning at basal levels in the TLR3 m ce.
the,o\f 419 pei(IEC12b)) efiasage) used iPnall experaents /g ﬁy§ﬁ¢@¥'c IFN-B

erE)wwgs HetErmhinkd: atzx)aqomelrrﬁe"}?(ﬁnféo pmém@aw 5%0ur expo-

uction at any o oints [uat'e
sufemperiod, ’éLEi@nlfmntmcréhse dn fIF&F Bﬁees|3|wa$ Fsierved m wild-type

production .at,t » and r | i ng, L nes re .
mip Gamarg Ouhn AR prPactisr 2l AdUBEN-ByRyP8 Seaked in
th@%b&iyp@ midd V\trﬁleewrﬁa.h.rg at dabhl RevielTiithy BREMThice. By 6

PTV infection in TLR3 I ci ent ani mal s. Di scussi on
hours, IFN-B levels had returned to baseline in the wild-type mice (Fig. 2).
There was no indication of IFN-f induction at any of the time points evaluated
for the TLR3” mice. The differences in IFN-B production at the 1.5 and 3 hour
sampling times were significant and likely factor in the inability of poly(l:Cs2U) to

elicit protective immunity against PTV infection in TLR3-deficient animals.
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There are several lines of evidence that argue agai nst
dsRNA- dependent protein kinase (PKR), the classic

wENYE®bec sensor for dsRNA, being the prom neamdr/us2008/002874

pat hway for type |I |IFN induction and antiviral host
def ense. The above results show that pattern
D& jtion receptor TLR3 is essential for protective

rmmunity elicited by poly(l:CG 2U) in mce. The recent
di sddnees isge sEveralhimes pf @yidewecthds Rues against dsRRINA-depen-

deph arotaimkgiase KR bl dasan cirsoha aeepr gor s BN Being the
¢ﬂmm';ga1hwagdfo? hgpé a9s HEN TiRQuA A \éhaaéntwu%q %oéttdé’i@ﬁse The

ound , at animals devoid of TLR3 fail to
abdee efespltprshae tthat patieomi negogoilionsteceatat TLRS: lsd|e§eaet£al for

ordERfie i) eibiia Y RO GHR) TR figeat siscoveries of
ot@r@téﬁﬂﬁéﬁﬂl@%RNﬁﬁ%ﬁécﬁﬁ andl therheedeement # host antiviral immu-
replication and the absence of an |FN-b response

nity Isegoest teat mda-Siis the peedgypwash mashantsne frdypgil tthN induction,

or Kl Ay SRUECH S oAl . Mol g of

TLRS giiledntol devdlop pratactiob infrhutibe wgaimgt, bandilieni dlseasé associ-
to disrup tion of a TLR3-nediated response to

atgchwdth i BhVi iRRGIORdEIoWIg sosindle épﬁﬁj)treafmqrﬂaw'ﬂémply(ﬂ C12U).
MdréoGanc?LNQ‘bbgfl&Q ey Elegﬁltéjc?% e%ﬁ&ﬂao%ad{n?ﬁoﬁéﬁc%%n and the

I'sease and consequently
abdehée oﬁ bh IFN Brreapomsé elearlgreviddrd in mld—typefammalsmreated with

I rst study (Table 1) suggested that this may be the
PO I%Lé 2é-ﬁnce the positive control drugs ribavirin and

CLDG, cibeAhadtciREl Ywith ahﬁmau&@a%gnﬁ rarc@a\hﬁh ifrih Gi¥Hcien-

of chall enged mce, respectively, were | ess effective.
ciephaunh asd uR3sdenlsy9n linthatdack obeficaeemayhe dusdedapyto disrup-

iob 85 e a5 U BB AR o 0

Tothhtlehd Pie it ercdivabil 8 itsattRIDRS ideBtion IgredispoBE s tiad hﬂﬁe it@ more
supported by the results fromthe second study

severe diseasauand safnseauegtly ausoge sifficuhia Heat gﬁe@tm "Eh?eSﬁSU"S
froﬁfif’tﬂmﬂwg it st%gc(tr%%?eH g ggﬁgﬁj ﬂ'fatalﬁﬁen'{a\%ﬁg%evcge[s\é since the

pr ot €n anong mice
po'smlveecmﬁnﬂejmgsrr%vdmd asidnCLaC,| whichl néynalys podteetr ved% and

Ora41ET Wi 807k Eh LBl SRGRY Hﬁég,ﬁ%%aéﬁﬁ?%@ h@)erecmc‘?ﬁf%tw These
restE3niByC hiolwvePTRabe BEEN IHiBehtSd BiRthe age of the TLR3” mice,
which were noticeably smaller and presumably a few days younger than the
wild-type mice in this experiment. This explanation is supported by the results
from the second study, where the mice were more rigorously age-matched so
that they would all be close to 4 weeks of age. Indeed, very similar protection
was seen among the two mice strains in response to rEA and similar lethality
was observed with the saline placebo groups (Table 2). Thus, further evidence
refuting the diminished capacity of TLR3” mice to combat PTV infection was
also seen in older mice. In the time course study that was conducted to further

resolve differences in the ability of TLR3” and wild-type mice to respond to
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al so seen in older mce. In the time course study that
was conducted to further resolve differences in the

woddd/idoys3of TLR3 and wild-type mce to respontcr/us2008/002874
topoly(l: G 2U), conparison between the

pl acebo-treated m ce suggest that the TLR3' mice may

ool G, O h bEaRl Ik RRdeBPEel TR Suggest that the
TLR37emice aney b thordeesistanthiov PIY wifetticlr apdadissaselriild-type

titers, virus gersn sted Iongi_er show ng a gradual
miee Qiesesadwith bigherilevsls of AL rRd fivee Sgpesspard a@ﬁ%ﬂﬁ’ﬂ Igyavmg

snrﬁ‘@é 5%%@?%&%?}%2% Sﬁﬁ??@'&ﬁi dﬁ%]‘a%dhtf\b g'gr&ﬁdual reduction

wrremeasmmrana TihrR3E rﬁlceddmgped rubruatly la@tet tdaty JloRanfectien. Addi-
0, nor e PIV ny ec t han th

tiofp| aPRYEBE SIS PhrLTeaked o WIOPR GIg, carroborate
thd <€ fifg nin%gEaglﬂgefHaY ' ﬁQ‘?gheth‘éSbré R e S@sdeplible to PTV

common use mmc, poly(l:C), provides
infeohtqmtharri@ee'\wﬂjbt*y@e (Idwiltenplaetscyt osol i c dsRNA sensor,

th [ h FN
or odutrdedh mVasdoafiSh ntp BB eyt MadrBund Hies oyl {sgonse
to dNcBATHhoAly RN BSRNAS iR ad1y§10) btowléeg%@amenmg Eoidence
antiviral activity and i nduction of . Sever al

thatsthgeeytosplic daRNAngens@in ndardars the M@mf e8aPASR Pathway to

o PYENChELP8 T NGRS o e 04 LA €pme’ B

dsRNRﬁéSp@ihsté@ém@mt ltﬁﬁfesséntliéllfcr ahtivdsal \a@tiwty amdl eﬂjt,tooon of
of poly C 2U) admnistered by the i,

10
IFWerg gveigl Igmmtsom&t%@mw@ﬁne@@marmt@@ef@cgﬂ%thb those

o S Aol 285 R RRELA, ARPRE s B P amistre

intRIvemioushilvy mfebﬂomvmt@strtaatvnemf int thés daidyAwabtisnitezlite 10f ug of
admi nistration, and the anmpunt inocul ated contri buted

poly khiad)cadminjsteesd By Besisr JioxiRi BRe di%s bg\amoLnt wes based on

oxpeiichid BSRRERS ok vl S Nbr e P33 i maima

anwllhlrdaleacTNR;B whﬁsa Bﬂ'é’amfnctuhfmndey Presumpably( theCcompOpition of the
h h .

dsENIRal'S ot T BT ER e cant; oAt oecURted fririouted

mg’ﬁﬁ‘d&iﬂl‘ytt’oofheoﬁls@ﬁé:ﬁ%m@é’ oB8EhERI irf‘ﬂwéj%‘%l IIFM- rdsp®nses. It is

material is initially accessed in the ‘margi nal zone of

plausiple pthat mgaduhas aresterdeprtifiaitycfosethespelptyy) farm oficlsRNA
o PELTERSI 8 PLABh AR, AoV ChuTL Bk M TORY o peyen i
impodast ii®rthat nhe@ntappelars ltopbeadéﬂ-fyp%t spetifio diffevéricesi in the
reclzong|r1t|t||or|1 of dsRNA. By delivering dsRNA i.v. the material is initially accessed
in the marginal zone of the spleen populated by dendritic cells (DCs) that do
not express significant levels of TLR3, thereby resulting in predominantly mda-
5 mediated type | IFN induction. In contrast, i.p. administration resuits in initial
encounter by resident and infiltrating inflammatory peritoneal macrophage
populations where TLR3-mediated activation appears to be the major pathway
used. This idea is supported by a number of ex vivo studies that have explored

dsRNA responses by TLR3- and TRIF-deficient peritoneal macrophages in
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encounter by resident and infiltrating inflammatory
peritoneal macrophage popul ati ons where TLR3-nedi at ed

WS/ Y@bson appears to be the major pathway usReyushidgho2874
idea is supported by a nunber of ex vivo studies that

have expl ored dsRNA responses by TLR3- and

cul Rr!egcfkl.g(g%e tt gﬁédﬁ#gg cgfI H%é%ﬁf%%% %}N%El@ethe rﬂ)lé?‘ltoneal

caligy ptadieab ap@wetehtnegﬁompmfwb {H=er what wesrbbe ®bserved when
profile than what woul d be observed when exposure

eXPRIUIESOGaWD diaio ugihr dirgct Systasmiccdelvery, &argeting &IPMfgat've DCs
sulE®id tgmea?g%gs&,gqqmqnﬁgaa% medi ated type | IFN

I'hduc onto 't Ove potential sources

Conlni Iabldttidﬂgtd the bboo@s',mt@mﬂal daofufrmse noatnbbmng/aentheholsserved
stu%e/ and Gtlin and co t he anpunt of ds

diffpreacesmBelyvesn it aidy,a ﬁ't P &g COUATEErs, 4he anaow%égf dsRNA
usgeI | Ve\(’%@:hlﬁéé‘rﬂ, A fefrBn€ Q4N e®- WI({I hetw s'RN’A \K/Qé‘td%e@lf which

resu I n conparably omer evel s of
compinedrinvithl tRb-ilp. radte of delivery oresoifted 00 conpsrahbklewer levels of

sygiarie 4P ey B afn oA O0HEL R dipkee SRRAACRA Ly, route

pr&dde‘deSFe Han 16’-‘1‘@!@ exdets IFRGRthanSwhat W&%\observed |n this study
8459- 8464 06). Neverthe |ess, the anpunt

(cﬂ E?I%llb ¢tn@||ucBU>09WcheA¢aﬂJve$Cldb’§eA R3: &ﬁﬁ%Sﬂ%nZOOG) Neverthe-
stk By S8R o i B MO i oY sticent

to #duceBsretdotive Stmuinity id\the 6T \ﬂdﬁ@d}t&irﬁn@ﬁ@t Gntfaotn one ug or less
agal nst | et hal PTV _chall enge, which is npre I|i

ely
|:6h DY) maatwalr émlbpémﬂd% adgguaten pEstection \ﬁg,ag]\st Yethal PTV
Chéﬁ%’%arh\ﬁﬂlf 1€ G oh RGN FBleveht I B Kohidt of vira

IS es brtant consider
mf!ahtmd_(anu/rpotmlaiumynmfotpeﬂapylwm:) pol?(l@uhhb]l'pe latter is especially

imbS%?ﬁtLWﬁéggrggrgg e oy t%écﬁglig) aft \g)t Eoé)%).lfmgby, the inability
to \‘}ﬁ)ﬁht@fg&% PN BhSﬂQHte&BH?uféf td hfb %lh%‘i@@dsbé@(@@uw was

R3 m ce. Patents, ﬁatent applications, .
vitalhottetrimaniabtoltbe qwmmea:tfutm@ allenge ﬁyd@slw&in the TLR3” mice.
i ncorporated by reference in their entirety. In
stating a nunerical range, it should be understood

t ha‘Pa@érhtsV@bté?ﬁ applidhtiohd) ebdaksg @ndr 6thal pabliestisridoeited herein
g., one to ten also includes every integer value

ar%mnémra&%bnmafer@ﬂp%@ tReirierdisety| | i nt er nedi at e ranges
such, as?al‘iﬁ@bouu}r?é}lca‘l)r}ﬁpég I ulél td?{d%?stbpdefh%li‘ta?ll values

The 't erm at | st

withire tHet wngeyamsslemmedbed (d.ga drmatwtearmso imcludés every integer

varjability in a nuneri
value Eetween gn

e and ten as wea" as all intermediate ranges such as two to
ten, one to five, and three to eight). The term “about” may refer to the statistical
uncertainty associated with a measurement or the variability in a numerical
quantity which a person skilled in the art would understand does not affect
operation of the invention or its patentability.

All modifications and substitutions that come within the meaning of the
claims and the range of their legal equivalents are to be embraced within their

scope. A claim which recites “comprising” allows the inclusion of other ele-
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under st and does not affect operation of the invention
wofoog/i®ogat entability. Al nodifications and pcT/US2008/002874

substitutions that come within the nmeaning of the

clainms and the range of their |legal equivalents are to

rSC .

m@?gﬁp@é%&ﬁ@u%ﬁ? s'&ob?edf th@ g‘sf‘rl'n o@eo@%gﬁw‘? |§é:%(le§r?g‘ab%@rfbed by
suth dlainvg trbciting hteuestrapatlohalt bhradesi morislsemgnessﬁntmﬂylesr (i.e.,

al so descri bed IOiﬁuch clains r

allpyis e, BicuSigm 5. eaber eleaais th e wibih Inf sgoes of the claim i
tndy LB el et Pt BEtnceRBRRER) b Bhetbiiy B (i.e.,

t’he scope o not ma
alla‘#vfr@:onkyneeaeliemenm Ilstled lnrtherrtlalanpttmrr thannmpaulntleg arfinconse-

{ t
aupligh asthiied Whlk srelarditarfy GoRac Rtk M dne deteHiian) dastead of
thé““d:(?rhpﬁélﬁgoié’rhf‘%mb Yf Wtrﬁ‘éé%éﬂs‘iﬂbﬁsh@aﬁ BEaNdPR claim the

I nstead o conprising” term Any of these t hree
inMendiesi t i ons can be used to claimthe i nvention.

Spedt P 0 EERBERGed 3 B0l BERD Rt gRss: "’"eﬁq%;%pe% fation

sholild et katdrmsirigdv asta dimitatiopssf tHe chimeg! |hvehi|0’n unless it is
recited in the clains._ Thus, the granted cl ai ns

expligtiy segiteds I@rthaéﬂ@msﬂmuﬁgth%erageg%@lajm agdhe basis for deter-
fect I I
m|ang; tﬁ%l éccg e dﬁ%ﬁﬁ\&r{?{ecﬁoh n%t%@{j {éhl rﬁf?%ﬂc}rhﬁoml the specification
wmcmtus aeadt intetthenclaime: pr icontradistinstiex ptheciptiby art is explicitly
(:JH aded fromthe invention tao tthe ext ent of spec
exglygs

¢ 1De RXENURTuIY tag Xt PR iSRRI PRIRAdiments it woula
antiBip8Ry iRl ermgcgweﬁvoﬁw%iefsvroym@ﬁyer no particul ar

rel atlons t ween or anong limtations of a claim
i s iMereoder mmlpestgztdamelamwhup)mm@em sareaapbngntmryatlons of a
recite |nth t.he arr e-
s dfEnoed oifess B fiaflonsib 35 BxPAIR SR Ditne piaim (9.
theéRirfefgech@int dfScatBpoAehtsint at pryduet didith ©rabrdlerifesteps in a
explicitly stated to be so). Al ossi bl e conbi nati ons
methgd ségimuisnat snimisatiomer thegelaim entessraxoliitly stajeddo be so). All

pogglrb?e% nccﬁéﬁmﬁﬂ&ﬁé d?r[lc? dPéf?ﬂ&%tl?ﬁ? ﬁ&t Indi (/ dUé? él@}‘r?é?{té Ofisclosed

generali zations AVEHEon
hetlsin cirepdorsidered to esasissctsl dfwhé)mmmbno&mh@rw generalizations
invention. Fromthe fore 0|n it vvouldog arent to
OfH’%@rV?BHO'a\S agscription, afEthn%l?* rachierbq Rart; @ﬁ‘“@ﬁn

be ‘F’T‘Qﬁ\dﬂ%dfdré?&hpeﬁ vme' 6? %gE;QFéTﬁ 4 éE) %orﬂ%?r%kﬂl' iR&his art
fromits spiri essenti a aracteristics he
thatether invedtiemtoadi berersbediedl id other specific forms without departing
from its spirit or essential characteristics. The described embodiments should
be considered only as illustrative, not restrictive, because the scope of the legal
protection provided for the invention will be indicated by the appended claims

rather than by this specification.
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be considered only as illustrative, not restrictive,

because the scope of the |egal protection provided for
wa fes/ddugntion will be indicated by the appendgt/cdred9i2874

rather than by this specification. WHAT IS CLAIMED I S:

1. Anethod of initiating an innate inmune response

Tol | - Li ke Receptor 3 (TLR3), said

Wﬁﬁﬁ-lh%dégé@ﬂpirspslgg adm nistration to a subject of at

| east poly(l:CG 2U) in an anmount sufficient to

activate TLR3 w thout activating other Toll-]|ik

.1 ec &pERoGef inkiating  an-ingate immu erfﬁﬁmaseomdﬂaésg ioRYy By Toll-
L.k%UﬁéSé%tpﬁ B)(TLR%?C%?@ gﬁ\étth%o\‘r‘u;fﬁ&ngégHm%HQﬁ@ﬁ kg Rbject of

her t'rans
at te@sp pob InQ 44 rim alngamatmbsufbéleat mtmtmb@WLRSaMthout activating

Co sition c G 2U) in an anount
ot!gqﬁfq‘ﬂ If@nﬁecFB?qr}E W%@“E Ske Receptor 3 (TLR3) to
reduce or elimnate (i) infection of the subject by

the virus or (ii) proliferation of the tunor or other
2.tr aﬁsmmmﬂoﬁtﬁeatmg]atslmbjmﬁlﬁq) mfeptede@;mat\m\u@qr (iiBbeatirg a

net hod d h
it BEPER SRR A ol 34 FeSE RS AT atlsh of @
ph@hﬂb&é&lca\l\héﬁﬁio@,ltﬂh@cdﬁbn@d 6f polpurmaw NWIET a5n0l_]'r’ﬁ%uff|0|ent
met hod accordi ng rein the virus

to pindetaolalt-bike Fsece@tmsS lﬁlslelRa) tq/@ewcmn elighinatauh) l@&cﬂon of the
SUQ%%i ﬁ?tth@v‘fbé ap (i éﬁrp(rg ifeP AR oistﬂ'eq wﬁﬁ’c h%??)ﬁlgéaﬁggéﬁs;gﬂﬂed cellin

stra a vaccl ne

the subjeet, respsiivelyagai nst the virus or the tunmor and
(ii) a pharnaceutical conposition conprised of
poly(l:C 2U) in an anount sufficient to bind to

3. 10! el fEtHRRE S th i ?Qﬁwetrginsthb@dbgé& i nﬁected with a

‘i nmune response agarnst a or tunor tigen of
virube vaccine in the subject. 7. The nethod according to

Caim6 , wherein the subject is vaccinated against a

virus. 8 . The nethod according to Caim7, wherein

4.t he THel MatHod acdutingoraigird-3, Wnéremtth@dm@%q@@obm/atvﬁus
Claim8 , wherein the virus is a phl ebovi rus. 10.

nmet hod according to any one of Clains 1-9, wherein the

gﬁghi\%t rapg]o?gsggé‘%ai'n\%#é %I-I:;Hﬁ t@i{}??@itﬁ%ﬁf% 94 shi8Bdvirus.

6. A method of vaccinating a subject against a virus or a tumor, said
method comprising administration of (i) a vaccine which induces an immune
response against the virus or the tumor and (ii) a pharmaceutical composition
comprised of poly(l:C41,U) in an amount sufficient to bind to Toll-Like Receptor 3
(TLR3) and to stimulate the immune response against a viral or tumor antigen

of the vaccine in the subject.

7. The method according to Claim 6, wherein the subject is vaccinated

against a virus.

8. The method according to Claim 7, wherein the virus is a bunyavirus.
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tunor is susceptible to the sole action of poly(l:C
12U) acting exclusively as a TLR3 agonist. 12 . The

wamb§adogccording to any one of Cains 2-9, WighgidhobdiP2s74
virus or the tunor expresses an antigen that is

spont aneously selected by poly(l:C 2U) as an in situ
target to initiate an i nmune response agai nst the
antigen. 13. The nmethod according to any one of Cains

9.1- 9, THe@lethdt aetordingdo Cllimis whireRetel vidusay @nshiebyvirus.
14. The method according to any one of Cainms 1-9,

wherein poly(l:CG2U) is injected intradernal?,

ub i r | © a ) . .
100 HHRER) Yool A G50 O 182 the subjot s
huenamphar yngeal ~. 15. Use of a m smat ched

doubl e-stranded ri bonucl eic acid of the general

formula n T(C | -14U)yn, wherein nis an integer from

114 ¢ _ﬁwgﬂ&d@@é&ﬁﬁ?‘%%%?ﬁ@o?%ms 3o P{H?P%bqgetvﬁus or the

Tol | ecept or on i nmune ce
tumobjssusdeptiblet tedhbysode actions of pely(liGgUa acting exclusively as a
L:%’}id nat ed against a virus or tunor. 16. A m smatched
TLRB9RDISE r anded ri bonucl eic acid of the general

formula | n T(Cn-14 Uyn, wherein nis an integer from

4 to 29, which is manufactured under aseptic
12 ondihe medhodigeehrding tocany ane vbCéaims 2Pewhedeinythe virus or the

tu%1iprr ?a%%e?s%@g ia?\garﬁigtelﬁnﬁrat isosrpalnqgﬁé&%tl)? ge%%f’gdq B)t/ pgllei:(tjﬁﬁJ) as

an in situ target to initiate an immune response against the antigen.

13. - The method according to any one of Claims 1-9, wherein poly(I:C12U) is

infused intravenously.

14.  The method according to any one of Claims 1-9, wherein poly(l:C42U) is
injected intradermally, subcutaneously, or intramuscularly; inhaled intranasally

or intratracheally; or exposed oropharyngeally.

15.  Use of a mismatched double-stranded ribonucleic acid of the general
formula rl,-r(C11-.14U)n, wherein n is an integer from 4 to 29, to manufacture a
medicament for binding to Toll-Like Receptor 3 (TLR3) on immune cells of a
subject infected by a virus, bearing a tumor, or vaccinated against a virus or

tumor.

16. A mismatched double-stranded ribonucleic acid of the general formula
rla-r(C11.14U)n, wherein n is an integer from 4 to 29, which is manufactured
under aseptic conditions, used to treat a subject infected by a virus, bearing a

tumor, or vaccinated against a virus or tumor.
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