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Composition conprising a conplexed (n) RNA and a naked
MRNA for providing or enhancing an i nmunostinul atory

wo e@pozisel i n a manmal and uses thereof The pr eBENEP2009/053204

invention relates to an i mrunostinul atory conposition
conprising a) an adjuvant conponent, conprising or
consisting of at |east one (n) RNA, conplexed with a
cationic or polycationic conpound at | east one
fr ee n‘Rl\lA enc sz,_u EACT dp FSa3s " er: (t 5. AmA [5] al | y
act i Ven Lol fveribh (I8 to h laﬁﬁﬁ@lnfo%gél%exaﬁ‘r{d Do for
wherein the I mmunostinul atory conposition is capable
ewtrulines polynergpihanueé edrndennat e and optional ly an
adapt i :
i S SR ARANSE cdnindh (BB sl doRARE laeton. n
g@mﬁmdmm powd'a de:@ummeredr tie dmm:é mate o‘rtofalfcadﬁepmrtben passed
bﬁ]g{%ltvﬁip %g@edm%g%é) ftl%)l Bugt%pvgﬁr’?? _lkﬁcr}wx? nsv ztie % d n rpit ﬁlto an extruder
belrdtiieshico tliel‘eearu smtmg strhes. iThy edrewyetatanounnos thepol yato rayvay
i, ON nents (for, the ation

BRI fet B o 1R SRSLTERBH Spd maChphh REEO Pt uRGoR) ar
pradctenthe pblymar powtr G theBs@bcaubihpalkd melt t(b'lﬁbe infetedihie @6lymer
relates to ki cont ai ni nventj v .
RO ot b B BB b PPl T o gsired evvaed fom,
ki apharseseuhi cal conp05|t|on or vacci ne. |nduction
and/ or enhancenent of inmmune responses of the innate

and/oV“ﬁﬁ@“5&%ﬁ@ﬁﬁ€”$ﬁhﬂﬁ@*§§§ﬂ%ﬁ{%ﬂ%@@SQWFWWﬁBPPBWFWI
kQkiBnd HavinB @ “bibRAtdBRireABLIP TS YRAL B8 o fral RARR 8F'S standard barrel
di seases. For such a pur pose, the immune systen1|s
ﬁ%pl@: B9 3ttt (et diameser of gm@mewagg Roten Sepvantigngllyfat gylustrial scale
LBHBOR scédm-&oam@ﬁaét 39N ecdn A0 s@n‘g.!’e ot at 1YY Seond Blfrel
i mrune system of vertebrates su umans I's very
eestiph bsingprdvifipthedoyvnpleggon”af eldast & thlrdcms'tls*ﬁ@loofis Fremgpmmon to

E nd
B SR L PR, HaSiE Iyl
prmmpterssytethenrs tnymirtead ih yhemxtmmn i:1 ontehse srelwlingafoir sxenifle, banrel

'dnlﬁe%?%)ﬁso Qctlé% ts%q aﬁxl%w epqtcgg ft%?cglg e glgrrl]e(ffgleaa reotlog in the art has been

ar mc:lhamemaimdmahnougtmt aviithdlat ows ve:hmareplsrimg)fr lmear dlmensmns of

| i.m nation of st sone hogens, and antigens. /A
ey e 358 ot anf BR RS rRb 8 DRablesse Bt B5Pa oo
adﬂphéMﬁnmgﬂmnESSysten1The i nnat e i mmune systen1as
part t he, i mmune Sy ste s.the dom nant ste m Qq

host éef%‘r‘i@@all 'ﬁq”rﬂfg‘ce FeRe A %Yﬁ"ﬁ?ﬁhé% cep&t 4 Ié?‘%"ﬂy fil

HeGhrralSs fHepanaier adlﬂoxféhﬁmne al TiRAgolnedr $s fel € ﬂﬂ@l lﬁfbg barfbi Gection,
i nf| ammation, the conp | enent system and cel

parlly &pm a hpgeer; thrpyel an Wﬁ%ﬁ@%ﬁ‘&#ﬁ’@% Bi 1%%(91091 thaf dlsfeed
Bot HidBNBIrhax RS as@f orftﬁ@ sme@ge%nomiduepe RAtS @E @xtremlty of the
recognl tion recept ors. recogni ze conserved

AP ET (A gxamile i fndtimpgihe éua@?ﬁeh@fdg%wrﬁmrcé irefArsaR digisrsips twin
g&gﬁoyﬁﬁyﬁﬁﬁexggﬁﬁ§rla fungi and parasites fromcells

of their hosts. Such pathogen-associ ated nol ecul ar

pat t eFypicailncheifred port alko hasah ekiel langtist upcto@pmms iesdiaficter of the

f ;
?rcgér:\;é &t l_f)ﬁ'JI‘ uffﬂ%ss%& %f ltﬁyﬁ%%kx §de§ztg],t1@?§$ {r‘eg% @IJE Qlteg \zvntﬁ Iengﬁldand width

b@b@pﬂn@EH@SmdB@dWﬂmﬂdgtal| was t he ToII-Ilke recept or
(TLR) famliy. TLRs are transnenbrane proteins which
recogni ze ligands of the extracellular mlieu or of
the lumen of endosones. Follow ng |igand-binding they
transduce the signal via cytoplasm c adaptor proteins
which | eads to triggering of a host-defence response
and entailing production of antim crobial peptides,
proi nfl ammat ory chenoki nes and cytoki nes, antivira
cytokines, etc. (see e.g. Meylan, E., J. Tschopp, et
al. (2006). "Intracellular pattern recognition
receptors in the host response.” Nature 442(7098):

39 44) To date, at Ieast 10 nenbers of ToII-Ilke

T s —— pe— A A NN\ I LY
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nucl eol i ne, spermn, spermdine, oligoarginines as
defi ned above, such as Arg 7, Argg, Arg9, Arg 7, H3RO,

WORIS/121BROH3, YSSROSSY, (RKH)4, Y(RKH) 2R, et CPCT/RP0n%053204

context of the present invention, the at |east one

(m RNA of the "adjuvant conponent™ of the inventive

i mmunosti nmul atory conposition nmay be any RNA,

preferably, wthout being |imted thereto, a short RNA

ol i goHhedPesorie@é thepobymsr ngpvdRRA! twin-screm A¥GSH4raisicanasaly

oy a B ATh! SRIRE ST e e hERGHL] TS fonper

gmﬂmc@fsmrﬁé tadjniieanty” by w@mehmcletb@Jtalgslfngntefolume oA
B B A P B P R eI e e

&k gdnearsm handegenRAy bernl leotihea) the process, god thierefbileyhas not caused

d%egxfsﬁ%a&q%g or partially single stranded RNA, which

|east artlally sel f conpl enent ary(bot h of
t hesepasvet, & Haynm bindowidribndechpacitydadrtdsed, hyd Siengloagh the

d RNA | typically formed b
ek B Sk e R PR P et TRt eaetefrm o iy P spett) s
iy sctnm afd ﬂzgleesxsésraamdadammb@wt €63 indfahRodl ¢n alpuited
erein one single-stra

et Buetedl R i e i GREHPAT ot e Bpfap etonship, and

kRGO Sds A MRS hRNRe gsm lﬁ@rtdo@s @tﬁ*@eeb @t tﬁefnauﬁeiftﬁaronyathe feed port
doubl e- st randed_ RNA in this reg i

Yt dast snogshytn Bhihe s?raf*é auféﬁleﬁ%)f frhigjigsye §|‘*FF§P@“%§‘E%11F{‘8@G for
RBMStockEhah b abilie at | east one (m RNA of the
adj uvant conponent may be a_singl e-stranded RNA.
Fur t Nt erdet lpemest the éasinuerhisayirgria for highee cepapitiviaist

Vi I
E&g%g%ggggﬁfl\% anl?ﬁtrl gdeg '}N& ch rhg%arnqrmrl?%g@ gt%'lw@gg?cp%ﬁgeiﬁf(ﬁ?g Ngared
ofprichat edjudeant conponent nmay be a (i near)

si ngl r. T f -

] v 1258 sl ne el inbiAgh o0l M BeR e

fi Y tamosf @rordpddve] scRfibs, ar 1angvéswmgeaﬂ yRNA: (MRNA), or a

Y'mrlgln( )F%lﬁ\pg %Nﬁ%ed 1[e? %n t% o?%men%l\lﬁ‘sto;%htogg e%a'gsfc{]& is
" adj Uvdite wpopantnd barcrﬂ sdctien d:dmteanﬁg e mm@mréwmph having a
elth%ﬁ akonzagr in conbination. In the context of the
prese M HV |on an nRNA is typically an RNA, which

i's Cc(hpaadicﬁzdas&éans Batedl 8dctisi frond twhichl meHee FBIYMSy isPaGed @M die and
opti onal R regi on, an upstream positioned
rlbo§6ﬂﬁﬁdb? ding site followed by a coding region, an

@@bhm ahord feel R4 RQFRfMing P@l'y@lgr Bt RR tdf 8 dx@viEcdl iR tRe extruder

ly-A tail (and/or a po y-C-tail). An nRNA may occur

%é“ﬁpﬁﬁﬁae”’dl , or even multicistronic RNA, i.e. an

a0 i At uﬁ&otm@emme%e%ﬁeﬂfe&ﬁp&{s t138&h W Mlymer
nmore proteins or peptides. Such coding sequences in

lgedstocksjs inledicer s eregies thapAT% . NRNA may be separated by

at | edgt, QAR i »Bﬁ%nsl%ﬁfég Be&ar u@er\rgrgnav%fb 19?1&?1%?%0%5%1 ‘SCrews.
Preferably, the at |east one e ad] uvant

Tlsrepsme are rodvigdasein ipprabel {orvados hetatdyznd may autefe yn the same or

T R T O R e L
wfevalmytbe 260-intermebioug, p20iabp dtenuedhemt mcfeléy intaymeshing.
preferably of about 500 to about 10,000, even nore
preferably of about 500 to about 5,000, nost
preferably a length of about 100 to 10, 000 nucl eoti des
or a length of about 100 to 5,000 nucl eoti des.
According to a first enbodi ment, the at |east one

(M RNA of the adjuvant conporent of the inventive

i mmunosti nul atory conposition may be a short RNA

ol i gonucl eoti de. Short RNA ol igonucl eotides in the
context of the present invention may conprise any RNA
as defined above. Preferably, the short RNA
ollgonucleotlde nay be a S|ngle- or a double stranded

R I A o - Y o o .



10

15

20

25

30

cytidine (cytosine), or an anal ogue of these
nucl eoti des (nucl eosi des), preferably uridine (uracil)

w@eooan2Eenl ogue thereof; N is a nucleic acid SECUEPZHI/053204

having a | ength of about 4 to 50, preferably of about

4 to 40, nore preferably of about 4 to 30 or 4 to 20

nucleic acids, each N independently being sel ect ed

from guanosi ne (guani ne), uridine , adenosi ne

(aden 5‘05‘* EHYRPHIYRR Of ?W)‘r‘ﬁ?lﬁ@)‘”“gdy‘l“%'ie ﬁ@e?’&)@ﬁ@)gﬁe rl?é%f resd

@Guﬂ&@b@ﬂk%nﬁ&ﬁhﬂ%ﬁ%mnﬁ%HQﬁ&hﬂ@ﬁnﬁﬂ%&%@@%ﬁ@ﬁ@%soﬁmkﬁ

an integer from1l to 20 preferébly froml to 15, nost

pretEfdets gl tyi-§eomy ixttuée@ @nd fwip sotermixprexiagers. ﬂtdﬁnlqtefi thatghe terms

%F‘e"\»@' ald V% » bre Tvidel %e‘d%u Shl-! @ﬂﬂ&i‘eﬁ%d& a&ﬁeﬂ%ﬁ Aent 12

anal ogue t ereof 1, 50/6 P hése

migsthangdabysAg nied Ihel@m, d@@f maise e‘guamnm ifoduddgrbothepclogorews

A AR QS DRAA0Lc. 10 LS A LDLEARE A0Bade &8 Bhherwise

defakedgushotdetse bf read el alodn eerfier nm@toswmabtc)k edstde3.

suco oSl [ U RAR AR Bl R pPRAN0Y By gh Ul dine

when Foravdidance Dqumha abisiugle ;t(lgﬂhamamet)er olfthanmaasrahcng s@ews in the

t her eof en n > at. | east. t hese nucl eotides

AT e SRS Bin Hies Rowp RER} bR BFRERPHALRS IR ach

bdred e@fion wilvcoayh Heoricsstmppaentl yok kasweaaaidndint@mnanication

in&q%erfron10to 50, preferabl \Mprar1mhentj= 0, v

with t 6wo&h@wquﬁw6n1@egpﬁwa é@ﬁeﬁﬁgmn

i rmru m&tm éﬁéhtaﬁmmom QHERAEiseE mqnﬂiﬂ{a@tottaparf:@émé ane(dr Im|o)~e feed
of at |east 50 nucl eaqti des

gth
a@! tS| t@aggh vrb'eh ARf¥MELiErtESk st dlupsdds é'feaiﬁr shale)ﬂ*%ts WI“%VSQ‘E S ihe
&éﬁ%et@H&#tﬁ@%éﬂ@ﬁn t?e‘i%@t:éﬁﬁ{ f%ecpﬁa%fe%eé@clrﬁ/ of at |east 200
nucl eoti des and nost gre erably of at |east 250
nucl elftongagbodimess the ebiaste! ) p&esw Javerien)mayote aebieyad by adding
{ bdebd REEQLLhdiehsturt BANPHRPRB pdrl PBIch ALIGATRE 36:% e
el enent as a core struct ure,
goverfstea pﬁ/thaﬁl kil neith sudfothe, theseh battdiardaon Hielpprts fsegreater than
boydering elenents Nu and/or Nv/ wherein the whole
el’enent NuG XnGnNv may occur repeatedly, i.e. at |east
once, Hasevdettas gineadly Ipyeferted thanh sigele feed pas isusep mihihrhgs gn area
he:i nventors a nol ecul e according to formul a
%flgng%mq'% having the structure (NuG XmGnNv)a as
defi dédfeaalbtw Eh,e td>telaniea df theamme onmoeaseichorts trabeshi wititinglymer is
whi ch artic Iar » 1 ndi cat ed
B8R her@ud BB Rev B e el iR b ar ed 1o
admi ﬂAlSItoﬁ.:glli bther shﬁpets ﬁlﬁiy(il@theoﬁibé ueddyifoe E@xmb ar@® p& @i length
Furt her r|S|n t he abaoye core
A T PR & KA i e M P e el gl be

REGARIIE ¥Bapsivlith v 1 Gmkdd] AR » MthRFtReAlpsiéa] fted WHRDsdction ie.
i s bordered by a repetitive el enent N 11 and/or Nv as

215 e aecianpian e Prefarybly FFRoLn e MEBUPEdad s9rpers. since angled

Bahdrd SR MroRdNRLAGESUBnMEERIPr eparing a nDIecuIe
according structure (NuG XnGnNv)a of fornmula (I

def i lewilhbroapparsyt thayj tagbtap e ahoge reamior e gred dartntbe atb of the

fBFb&ittaPhe aeételdthamé?engmmgf baleaagtm&ﬁﬁr%angmom in

the art,” which are typi cal imted to a specific

si ze 'Hﬁls,rm@:feécii poralgng wﬂTh@gr@@iﬁreth@t 2'Us tpeaferaldy Xregier thin 2.5*X
I o nore closely in the

%% “&&éé% kémﬂgﬁﬁﬁ ‘eic acid nol ecule of formula

(III) (and of formula (1) and (M) is a nucleotide or

deoxynucl eoti de or conprises a nucl eoside, wherein the

nucl eoti de (nucl eosi de) is guanosi ne (guani ne) or

uridine (uracil) or an anal ogue thereof, nore

preferably guanosi ne (guanine) or an anal ogue thereof.

In this connection, guanosine (guanine) or uridine

(uracil) nucleotide (nucl eoside) anal ogues are defined

as non-natively occurring variants of the naturally

occurrlng nucleotldes (nucle03|de) guan03|ne (guanlne)

nN o o
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(cytosine) or an anal ogue thereof; mis an integer and
is at least 3; wherein when m= 3, X is uridine

w@ 2009421721 or an anal ogue thereof, when m > 3, BCT/ERW89/053204

3 successive uridines (uracils) or anal ogues of
uridine (uracil) occur; nis an integer from1l to 40,
wherein when n = 1, Cis cytidine (cytosine) or an
analg%ue thereof, when n > 1, at |east 50% of these
nucl elbisingesible HLisk ap sitepuisy onnensipndad hearebhaving andycrepsed
ﬁzﬂotﬁ B QIR LD ERAbardd secYioMBYcRB L A1 GRERAGRRIY of 18 Bed port
each other an integer from0 to 50, preferably wherein
wiap pxtendhg feed port gnto @seaph@downstregn bayred sectionpush dliap at 1past part of
I i I

P bR, bR REHE ot QRIS cRidn b ol i LERAL gy
meroprso threked,mare barad s@flg;rsa:btlyhayfngaittengaég aridiie feed port has a

cleot i des e en nore preferably of at |east 200
%ﬁé#ggf gémgh nost preferably of at |east 250
n ucl edtdticke $mpdrant pﬁabzm‘méran {helprakss cdithe podsetithievention is the screw

R Dot e AR ye<DiE e Boblsaf b i S et

chafrhae dheadame eadid Hoyiadd oralﬁe ﬁc@éw IFot egfdascaof doubtnwm_e thé screw

and v, siml/larl ly to el ements f for Ilia
e B oY naRR IR P e s e SR s ke an
ShivG L eew Igelil @Eclime eb tRY sdmeXaiial pofifien defieiWwilll varyrédter than the
bhordering el ements Nu and Nv .is identical to th

BHERP G CHBHS AgrsrBhh BBy 21 gichyg e o schgpeically i Figure 2. The

RAL bF é‘dv'éva{nltdb to Serbw dialiRted With Bl the @fstrehniR8 Al s@bion is suitably at
formula ( i s_a nucleotide or deoxynucleotide or

tatiprend B3 igalREreds3i de, wherein the nucl eoti de
(nucl-aeside)a 'o§ & ¥BLG iy ca‘ﬁWic'l ga's@ﬁe @ﬁﬁd&ﬁihmhﬁﬁ However,
uridine (uracil ? or an anal ogue t hereof
wohme dreiuehof anen|agded deqdpprtasiondyg wrthe priogkiss ef t(\@ pmﬁnlt jnvention it
H&é%leg‘%hl%thgpx@ Qe eregth(?selfe% \nt? ﬂl @3 cfﬂi?lﬂéiglﬁltth%/ ?clréﬁv being only
occurring variants of patura occurring cytidine
payalodi lhré)soolnat eny firther iereaacin gltCh,Lm'Iaedltcr&aeesin speed, will not give
gﬁigl? 89515 élg hgdrugﬁ%& ﬂ'aﬁ(? EC% (:}Fe?érs éa\rs}% %f Eglé%ml[’clh%%;rewis {hg or%da!’
(qmue)h@#ﬁdlemc)y ofntlterpoiwm rﬁ@tistm&d willaleaussel ng fu nct [ onal
erabl y. added,to or d%I e {?

Phe i B Bt el pRE By eI A (1) ABRToR OGP TT PhPhe
ﬁm;r:aelclobnpﬁuﬁg eoting e pbiyet fRodsiadR fo he fastiipoh of abadiutieitag
é n?hurally occurring functional groups of a

St WA Ryt osi ne) or uridine (uracil) nucleotide

(nucl mspbp;t@%; fohgaeuids fyglcw,ly @aclhecpﬂrtwmﬂbf pdwdeR6r pellets. The
natur% occurring cytidjne %t05|ne or ur|d|ne

PRy BRI TPy ISREfpidBe P‘&%e“h’é&ie'lﬁ‘é?“ Hourierebly 2 nedyear ot etherse
SOPRARCEHher hdiopdUaREs thEkBIOR RIpAAIRODRRLT RNFARthd: Bemonomer
phosphate conponent form ng the oligonucleotide'
backbd@resqm dnvsadpaties nepicelaris o welafivele high @@na@ttmeam@y
R AT e RInaRR0S [PpRE e pREAK bfinton appic
iegrndery witloeeeh perp gaying s piod demte@r o8 kbyo ne gicstesinithd upstream

Leb£lel &diigficcordi ngly, anal ogues of cytidine
%cyt03|ne or uridine (uracil) include, w thout

| npl YWhigst heyextriider tuat process efitlye prageat abéngion U[al}d ibe useg vaoith any

I idine.(c or Mridine

B e

by acetyl ation, nethylation, hydroxylatlon etc.

i ncludi ng, for exanple, 2-thio-cytidine (cytosine),
3-met hyl -cytidine (cytosine), 4-acetyl-cytidine
(cytosine), dihydro-uridine guracil), 4-thio-uridine
(uracil), 5- carboxynethyl am nonet hyl -2-thio-uridine
(uracil), 5-(carboxy-hydroxyl nmethyl)-uridine (uracil),
5-fluoro-uridine (uracil), 5-brono-uridine (uracil),

5- car boxynet hyl am nonet hyl uri di ne (uracil),

5-nethy| 2 th|o ur|d|ne (uraC|I) N-uridi ne

. e
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formula (1Md), i.e. introducing the core structure
QXnCn. More preferably, poly(X) in an

WO pevanisei mul at ory sequence accordi ng to eit hePCT/BPI909/653204

(1V), (Iva) and/or (l1Vb) may be selected froma

poly(lV) as defined above, nore preferably from

poly(l:C) and/or from poly(A U. These nodifying

el enents poly(X), particularly poly(l:C) and/or

povipgAthgpr ewatymb@tl@lwmheﬁparmwlé tg e@imm@“ﬁlwaﬂﬂn ralgtivedy
(IVa) and/or (1Vb) via any of its

‘ﬁ‘?ﬁ@ éde\a% either using the poly-C, the poly-G the

pol y- Irowctehﬁoworqoememretyrpecabmblwadtesle@fuertcm_ngQ astear ¢efl. An

%San}dp e 6#@“?(91 a\gﬁvsedesgﬂbed of HE’IN@I [§ 16% c?) 2QrSta(n|d!ar!d%heart’li}§t Metfxod for

muif uence” accor to either formula

BhM)Soh(isl N’amb g tn G/clmrize(lhvgﬁhermyiesb@” a&ssdesrgibed st ASFdde6778-02, the

ggw ler%o? ] éfa po?yné?rpa\z?\lf ﬁg%ﬂjigL%@‘dééj Lcl)t]ucgntferﬁ yle cp sqrengtﬂ %%l[h%lp%wder

bérsns megdrictmdoditiaiop ssequereeerdcmdymkirnge taed iardmil @owdbility in

O Bl B o e B B S g s o

O ehcdnfifeEyitld kRedge) g8 Rilokdi:kewi se, if the
|nnun?st|nulatory sequence according to either fornula
(1v), it Va) andP5FOV¥b) i s a doubl e- st randed nucl ei c
aci d mekpeyl e, vtHRBERYEBGEnIMBwiNgp cal |y

doubl e-stranded over its entire l'ength.I1f the

i murfosfl mtl at 8PhPs¥_quence according to either formula
(1v), 4£kNa)10ang£s9fﬂOW11W) is a partially

doubl e- st randed nucleitc acid nol ecul e, the nucleic
aci d egience &re-Howinegl ei ¢ aci d nol ecul e of either

for m‘h% éjt( ésylit dn\%h%{&? is ngi/cﬂﬁl l)( \éﬂla 'T@té ggtﬁﬁl %%\ydé:rs with a value of

si ng ran In t e reg ion "OUL S

&t tegttﬂlm & athorgmt, m@bnazlsmbbfel e fmpetimenpevdery i waiuasfabove
aid core structure, the core structure G XnGn,

preferably being selected fromat |east one of the

abov d’tdfefabfyedhe@éqcl,ehﬁ:mymél pSEQ):lItﬁ)btﬁ\lE%trud&d BOhoproSEe ot the

e et Rk S A T

fovdef M tax)e)troded nh)Ehed)ﬁld:bis&)f ﬂierpaft’sdlﬁdnwﬂt:ﬁulﬁb a&lomglﬂianaﬁcﬁ of less

e core str u a str r
o 4o S sl s & Aol o o ded enlieliaeft dre potymer
i ddi tbﬂae(eb{frﬁfeldht) tiﬁtpl(ﬁteﬁh)fﬂ’fe padscht@dRhti D a fOUbBB Mutio of at
90% 95% 9% t hereof. Alternatively or
leardil ¢ EJ}?éHdI RF ﬂOifad ﬂeaﬁ dhe Hamahibiy satie pba mlym%réwéﬁrd@ay change as a

ARGDDI R doRsoBtARRMprdsa Bt Baldd Mrempietayinl. AN berbin iRk
is a partially double-stranded nucleic acid mol ecul e,

Bemabil *tb gtioof (ltem@wﬂteh BOWsr és 8¢ ¥aleq Mpasutey KPR She distangameous

émué@a&smwdah AN DHISH0E ataé:&)ggcqidgt%ntﬁesgul{e 'B?Q%(fo%'ﬂﬂh 3ta

(1v), (Iva) and/or (IVb) as defined above nma

Goabrarcthatbhepgl tofheiemperparanidhcatodynags |pe|wg@qtfé1n deedppriguring
I

12% g:%tgisﬁ)(-?) \}tcgssrfg L«\%&‘H lﬁo 3{)?@2%«%?2% dIe g{pm'] kg a&)!oy)ethlyfehé/ ander that

ol i e utlfh%and o*rh@t egt the tmpestu@ mPoleetgylenerpowder at the feed port -
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pelsyEKy 2 Eomohtasote. a pol y(1:0) or pol y(A U
sequence), and e.g. single-stranded in the region of
said core structure, the core structure g Xnn,
preferably being selected fromat |east one of the
above defined sequences of SEQ ID NGs: 1-83. E.g. at
| east one of the bordering elenments Nu and/or Nv,
and/or at |east one of the madifying el enents
poly(1V), e.g. poly(lV) s and or poly(lV),, may be
doubl e- stranded, whereas the renmaining el enents of
either formula (1V), (lva) and/or (l1Vb), e.g. the core
structure G XnGn and/or other elenents, may remain
SI ngl e- st randed AI ter nat | veI y or add| t| onal I y a
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t herefore, against non-coding regi ons of an RNA havi ng
a regulatory function. The target sequence of the
weeRMA217e5ed as the at | east one (M) RNA of thePGHEPR0891053204

conponent of the inventive imunostinulatory
conposition, can therefore lie in the transl ated
and/ or untransl ated region of the nucl eoti de sequence
of such a protein as defined above and/or in the
regi ofn BftrudersacesAing ¢ the peese inyentiphas shayg seheswjerdbydeFigpre 1.
ﬁ{)ma R mlgﬁfsla&%%%mu%r HMo%éQ bl sdcBiohd] fenoted 1a

erlappi ng region of untranslated and transl ated
gwefrranmclesd banrehsertidng.ulbasecondlarichgegigan) sed) Le(downsigam barrel
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tha ecxpwelsem operationtiod he same aatdns A aeerﬁa\wmm qﬁ eshanatblliya
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p&ﬂhel(lﬂtbelﬁﬂxabhet)thdl QR pl@nided a@bpald, wih aFe:drpdiAhe area of which

RRAECAA i {CRVE TRASCESTHRE P BHSEIEE B DYBT cefpyimacly

o B rrespahthens 2R QEHRE Apdr &L@m%ﬂ%@}(a)nﬂls@@hé\ﬁﬁg&&nﬂi‘éﬁlly in
nol ecul es and is thus capabl e to bl ock transcription

BBUIEHEAIE B BAITY MOt ah GXIrYSKT 263t P%e il raRNIHOR BiSER: Asandiedia -
| eastrigng 2 CRVRIAR s i€ fRdl YA Ew SPARRAEN L (Kfin-bd¥&ws of a non-
i nventTve i mmunosti mul at ory conposi tion can be
tHarBeshing tyiescrest exdernbichis sesk de veidduetedIntesmgshing or partially
o [
A oA I b L ATRPR A SPANEREE NS, o
fromany protein or peptide sequence suitable for that
pur pose. Preferably, the antisense RNA used herein as
at | east one (nM) RNA of the adjuvant conponent of the
i nventive inmmunostinul atory conposition conprises a
| engt h as defined above in general for RNA nol ecul es,
nore preferably a Il ength of 1000 to 5000, of 500 to
5000, of 5 to 5000, or of 5 to 1000, 5 to 500, 5 to
250, of 5 to 100, of 5 to 50 or of 5 to 30
nucl eoti des. According to a fifth enbodi nent, the at
| east one (N RNA of the adjuvant conponent of the
i nventive inmunostinmulatory conposition nmay be a
coding RNA. Such a coding RNA may be any RNA as
defi ned above. Preferably, such a coding RNA nay be a
single- or a double-stranded RNA, nore preferably a
singl e-stranded RNA, and/or a circular or linear RNA,
nore preferably a |inear RNA. Even nore preferably,
the coding RNA may be a (linear) single-stranded RNA
Most preferably, the coding RNA may be a ((linear)
si ngl estranded) nmessenger RNA (nRNA). The codi ng RNA
used as the at | east one (m RNA of theadjuvant
conmponent of the inventive imunostinul atory
conposition may further encode a protein or a peptide,
whi ch may be selected, w thout being restricted
thereto, e.g. fromtherapeutically active proteins or
peptides, from antigens, e.g. tunor antigens,
pat hogeni ¢ antigens (e.g. selected from pat hogenic
proteins as defined above or from ani mal antigens,
viral antigens, protozoal antigens, bacteri al
antigens, allergic antigens), autoi nmune antigens, or
further antigens, fromallergens, from antibodies,
frominmunostinmul atory proteins or peptides, from
antigen-specific T-cell receptors, or fromany other
protein or peptide suitable for a specific
(therapeutic) application, wherein the coding RNA used
as the at Ieast one (n)RNA of the adjuvant conponent
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si npl ex, TRADD, TRAF2, TRAIL-R1l, TRAIL-R2, TRAIL-R3,
transgl ut am nase, etc. A therapeutically active

W@e@va¥121 whi ch may be encoded by the at | eastPCHEP2009/053204

(m RNA of the adjuvant conponent of the inventive

i mmunosti nul at ory conposition, can al so be an adjuvant

protein. In this context, an adjuvant protein is

greferably to be understood as any protein, which is
Kjable to elicit an innate i mune response as defined

her ei Qn eRF@E A 1,nc,s,uch an innate imune response

conpri ses activationR of pattern recognltlon

fipwpt grore Bayteh seggors, E@la“@dﬁ%@m@bf wal'ected fromthe

Tol I - (: | SRR EEP Rl b&;réi- @ct;gﬁ"f@ Wilidhy l}'?]ﬁérl{@éd@tgd@to%e eﬁ‘truded is

Tol | e receptor selected from hunan

or f r@mthmmh eanT élel] biurd gectien equtadmisg ﬂw_cmr m@e Im_rms @ch havmg a

Prefe , nnate i mmune response is elicited in a

nanna%agé& f?pﬁéd above. More preferably, the adjuvant

protabhad@m&ﬂbanbaﬁﬂﬁumnnﬁumaﬂuddpdwdmbupmoﬁqmmsduwadwand

fronwg% ggeqlc adj uvant proteins, in particular from

bact €fi F Juvant proteins. In addition, nmMRNA

er)@md bmgorh dievd pops 6 é&eﬂEngIpn}\yﬁie)'/ﬁddsitm:ka@bu&/}amtlecbiﬁlfoehé extruder

may be used.as well. Human adjuvant proteins, which

Wﬁél@gﬁgw Bted by the at |east one (m RNA of the

aliljrbistanied G BIRA NI thtaDired Hthd shean tiovefebdpaitabiol LWRILD pylymer

i.tion i call yi se any human protein,
\%ﬁ?g@?& ‘%1“38$58¥g%?at%¥1? n1’Qng an innate immune
D €S PORS ExthuidBr RcsrBMER élamei BavidSwe sEreRel | on of the
bi ndi ng of an exaogenous, TLR X gand to a

pr ef e*?“é%’ftyldelrﬂfﬁ%lﬁméé‘j’ tloisnt OIml%w& %@C%m@a‘s ﬁbgﬁepﬁ Blogg barrel
Leasts. one nodified (mMRNA of the inventive

i mmunosti nmul atory conposition are selected fromthe

§r oupA BHEIe dcaydBe to givte af thp ereaefling ¢ifns vhidhiap o gingle feed
ﬁ%E@KmHﬁéu%@ﬁ&ﬁw&&§¥&ﬁ49Xzenhance an innate inmune
response, including I'L-2, IL-1 2, IL-15, IL-1 8,

FL - 2 100egmder aGMIOBE tand driNFf e preaedntrgﬁl@ms niewhighithetiotak asea of

[V S BRI GRn J PafabBe

8yst efm c}ﬂmldendacncgdﬁo iganyMBE of Be precedBigsclai@2hn wBbh tHo, diameter of

MG s Gl okt S, 90 i e g e

DAF, Aprokess BoraachuCib&x, pof}nmqnﬁm‘iseigrfsedmg Lpolana feedstock to the

FeLBaR otk acy P i earRg TR L1 Ra,

sher eaprdche aconianeNdldmarehdrdif e @olyafer fdaestqitit Bithe form of a

rec ition_.re tors including IL-1 alpha, IL-1 beta,
BN bR Rk QSRS Dbl s, such a5 HEPLO.
HSP60 HSP65, HSP70, HSP75 and HSP90, gp96,
Fi bri nogen, Typlll repeat extra domain A of
fibronectin; the receptors, including IL-1 R, TLR1,
TLR2, TLR3, TLR4, TLR5, TLR6, TLR7, TLR8, TLR9, TLR10,
TLR1 1; the signal transducers including conponents of
the Smal | - GTPases signalling (RhoA, Ras, Racl, Cdc42
etc.), conponents of the PIP signalling (PI3K
Src- Ki nases, etc.), conmponents of the MyD88-dependent
signalling (MyD88, I RAKI, |RAK2, etc.), conponents of
t he MyD88-i ndependent signalling (TICAML, TI CAMR
etc.); activated transcription factors including e.g.
NF- kB, c-Fos, c-Jun, c-Mc; and induced target genes
including e.g. IL-1 alpha, IL-1 beta, Beta-Defensin,
IL-6, IFN gamma, |FN al pha and | FN beta; from
costimul atory nol ecul es, inchudi ng CD28 or CD40-1i gand
or PDl1; protein domains, including LAVMP; cell surface
proteins; or human adjuvant proteins including CD80,
CD81, CD86, trif, flt-3 ligand, thynopentin, Gp96 or
fibronectin, etc., or any species honol og of any of
the above hunan adjuvant protelns Pathogenlc adj uvant
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