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WO 2010/ 037539PCT/ EP2009/ 007032 1 5 Conposition

conprising a conplexed (mMRNA and a naked nRNA for
WEe@viodlisey or enhanci ng an i munosti nul at ory rBSHBP2)89/007032
in a manmal and uses thereof 10 The present invention
relates to an i munosti nul atory conposition conprising
a) an adjuvant conponent, conprising or consisting of
at | east one (N RNA, conplexed with a cationic or
pol ycationi c conmpound, and b) at |east one free nMRNA
encodi ng at | east one therapeutically active protein,
antigen, allergen and/or antibody, wherein the 15
i mrunosti nul atory conposition is capable to elicit or
enhance an innate and optionally an adaptive inmune
response in a manmal . The inventive inmunostinul atory
conposition may be a pharnaceutical conposition or a
vacci ne. The invention furthernore relates to a nethod
of preparation of the inventive imunostinulatory
conposition. The invention also relates to the use of
the i nventive |nnunost|nulatory conp03|t|on or its

CO”pe%%'aRé RgaRrH@uX@ﬂl qut))%f r%%g thheelnté %?ln'ﬁ?al EngLse‘ﬁl}érQ&S

contalnlng the |nvent|ve i mmunosti mul atory
ition, onents an /o t he har ceutlca
TheC QSOL YOO8, Tt O an: (TAHRELBH Lh, ST e R EPBRCsing @) an

adj®fani GEHPENenE SIORIF R ddmelslufgnalta laastlloae (mltm/&dapﬁpw&d with a

25 1 mmu system pl ay rtant ole in the
catiphlg & REMCUGTIC SPEPEHIY. ARIdD) Thirret SR e B Encegipg at least one
ther%H&an@ll)puﬁ@tﬂ%e proten,i NAREEN SYSlPgBnl Sakd/&H Cahtldbdy, wherein  the

nodul ated by, e.g., adm nistration of an
imnuRestTBYIRIoNFAMBPSticyE KaPate imelig aneahancerp\igoate and ﬁ)@t'ona"y an

iN&l eghaYmitnBde ARAS hﬁﬂ%ﬁ
o SRS AL 1 LR B02918 e US4 composir
mayt b@é@h@rfmqo;le@tt@l nemp@%wrsor DVIROME; denvq!rmuésrthampcmrelates to a
e k
methg(g of &%éarja{] r?gf tﬁje Iﬂ@gﬁﬁs Fr)r?’g eogﬁmgt/aﬂég’gqé 0 % tr‘]\@{s rr"lb:hef |Iﬂeent|on also
relatelsfte_dhe_t ase of tHe |haqre||vedmdefnesﬁsrm$lato»fy tmpmmgr its components (for
the %Fe%%i:e&hﬁlgi%@%‘rﬁeclgpgcaéncanﬁols %%gﬁcvg PF Sf?) th%Weatment of various
dise@bds/mi mraetllyprheQﬁvattuohea&tesso Ikits pahthingethe dneknainé irg@nsostifnulatory
further of def Se includes the innate and the
congﬁoalﬁf)pvlés qoﬁqﬁﬂqgnté):;gg %maceutlcal composition or vaccine.
2010/037539PCT/EP2009/OO7032 2 The innate inmune

system as part of the jnmune systenlls t he dom nant )
IndugfioncARdier epienceBertndfeiMmAuUR sesPaRgamf She inmate @@ﬁlfﬂritéesadapvve
mnhﬁferﬁ %Hg@ aﬁ‘lslrpmnf?‘lro@nﬁl fHaem £RknERd if&vntion of numerous

i ncl ddi ng, , Inflammation, the conpl enent system
diseasgs. der | &llcbrab@lrrppsef stheTlﬁf@“l“l'ma‘ét’%emmtiuﬁl@'@Wt evwdulated by, eg,
adn‘%@trﬁ%nl 4 Qﬁs’lﬁl%umastﬁnél gg,ﬁ{b&f a fa Lﬁféﬁpt %(ﬁﬂ/e\feﬁl th&%mmune

tern recognition rece recogni ze
systermrm‘eleotebkateslsedu hahupang srvesy tbmpletsllasd ifimglyl egulatedei I nonsists of
marf] SRR ol 68 4 58T BRL BRI, 0208, BRGRSHSRate and
dynamiie aetwairk. pEtet @imsné nysltemleyplc;rlbyl prnwctsetheseaorgdsu,sms from infection

ents of bacteri al d. fupgal mal
wit BB ren P B 5 PRE Y-SV AP ! BB LBy ces physical o
chehﬁ@@%ﬂrﬁér@&nﬂeﬁlmﬁéﬁ & tprdriediminatler af lat Wasst tsbfe pathogens and

Tol | - | receptor, (TLR), fam |iy

ant's?'&nsl@ﬁg?ralﬁéermf Sefenseaneipigs fhe g&e&tﬂ@hﬁ ﬁg%mare igMung system.
extracellular mlieu or of the lumen of endosones.
Fol  owi ng | i gand-bi nding they transduce the signal via
cytopl asm c adaptor proteins which leads to triggering
of a host-defence response and entailing production of
anti m crobi al peptides, proinflammatory chenoki nes and
cytoki nes, 15 antiviral cytokines, etc (see e.qg.
belan E., J. Tschopp, et al (2006) Intracellular

e . o T s T g, o o
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25 pat hogens, these TLRs typically trigger

intracel lular signalling pathways that result in
WO pdoos7153n of inflammatory cytokines (e.g. TNFRPEI/PP009/007032

IL-6, IL-1-beta and I1L-12), type | interferon

(I FN-beta and nultiple | FN-al pha) and chenoki nes

(Kawai, T. and S. Akira (20 f "TLR signaling." Cel

Death Differ 13(5): 816-25).“30 As part of the nore

onpl ex i mmune response, of vertebrates, {he i mune

Theéps%t%mmawastsgstevears Rarel g i INERBE Y™ 'ért{‘? gdgmipant system of host
defehdd HPARBSORANIANE bAGRBMPAER Bffidrs 's@ffH h¢/hurhBia¥ and chemical barriers

adapt ati on process creates inmmunol ogi cal rrermrl es and
mclaqimgmsgeveﬂarn@peoreftﬂ"ectqnméerp?mt geterroand el lnlgr atrigre The innate
rmrrg{rj]rgg WCBQUIIH}E Pm@l%ﬁﬁ ghteﬁe;ﬁﬁgcgaﬁ %d?;attern recognition
rece@&mﬂ(h@y 5@9@@‘21% @zmd)mmsglas pattﬂfnsthahélstyr@ush forgign organisms,

like vﬁﬁ%s@cte?n tnr ag dfl rgsrtg {fo OC%'ﬂE ap {hﬁrr%o {s. ucﬂ ath thogen-a -associated

molegtﬂarepnttemsantlugemmpamlértcacahdcasragmmmt h&terral and fungal walls,
f nition,of specific "self" or "non-self" antigens
ag%l ﬂﬁe'ﬁsﬁ‘f‘ §8%¥E cal I ed antigen presentation.
Further nore, unlike cells of the innate i mMmune system
rec gnl ze and 5 respond tgggath ens in a

Theé@ﬁ damily 93“9[ hECC8RIvON \f%quFﬁtﬁJ Sid alloMasethe Toll-like receptor

(TLR) %?ﬁrlrk/aﬁtﬂsrhge Qﬁnsprfe%tﬁ%é M tei AW YedognizB qug'r%fstof #Wextracellular
thus |l ows a nore tailored response to specif

mlheaph@géwslunpﬂat ogelrsomese Eolievips| ligandbi rrﬁimg gﬁehéransm@e the signal

via bﬂ)lhsr}frﬁeagi PBV{&Lot&“?%erylelsag{ {g)gn%gﬁﬂ%@%trbs? -defe Se response and

entadfnguprddegtioaraf |agemrco®blal eRtitiery eroieffanematonf etmrnqhms modycytokines,
t hes ci f r e al,

antr{ﬁps{l %5{0lﬂqu Crﬂ? e(Seéel ‘lpgn Vie ?‘gﬁ’i #t". J _Glfﬁgm%ggagttaqvgblﬁ%mﬁ\érgg‘eqﬂrlar pattern

reccgy\emoerred:dms ai thewsost mspmsst”rhd)atglemzizl(ﬁﬁme 39e$4poﬁs eates at least 10

meniers 42T Bl RO EL 2L a PERetioet AGATHiRY T bl Bl 13 (TLRs 1-

13) tH Bes EEhosEToll-liké ReceptRs aTLRs)nﬁ thh’taﬁﬁSclu@@ﬂftRp&i[ng@Bwn ligand:

Trrae)aslg)ogpptg%ﬁ ﬁgﬂdﬂéga AW tur Iﬂglﬁg)psptr e), ‘ﬂ_SRZ &nown ligand:

Pepﬁ@dg‘lycaﬁﬁl J®IRS MEKnd¥en fel‘?g&ﬁﬂl ZQQRIQM' neuR4 al (ka&®n by|. a{h%l LPS
ive immune system 15 The nmj or comgonents of
i

<I'pw§ﬁerwr'¢%ﬁﬁ@a@y§&w&r bactesia) eHiRet (krowsp Higd: Rasteria) flage"m(s»
TLRY/8C kHSL@nH?HPJkO%Fo%%o&mnélhm%s ?Jalnleﬁé ah%ﬁs‘ aRd'&RNA), TLR9 (known
anti bodi es on the nolecul ar Tevel ocytes as
ligandst |GpICaDNA M) dresteris, ufruqeheanddrerptqzoen& Mrrealsryaspment hemozoin
I I [ re [ f
o BB 0513, AT) e Ri0r 68 UESIATf micone
pattmgenszahesenWbRwerdmaMyt tiggéruimtraaéllul@s pgnabing whathvesys that result in
involved in th
mduc?on o%fslét argg}aﬁ s cettcrk]rnes (%& ?J rTelga gﬁir%?ylll'r ecega tanld IL-12), type |
mtel‘fli.x‘oBC(llﬁl‘é-bettaha’id madgjai IER-dplen i fndc changahcs. (Kﬁwzlel Tsand S. Akira

oder 38R & e T S PRI AR e (0.6 snal T

fragnents of a pathogen) have been processed and

presented in conbination wth a "self" ret%eptor cal | ed
As partef e meret IMBENG ferpersef Mertehiptes, Bg immyneciystem adapts
ovel AmeOBtreasdnize ﬁn&rs.ebttha%gdsmnﬁ &l hbfe éfﬁ@.entr)orm@adaptanon
an anti body ecule on t surface and
progese ergatey ersmaaelﬁe'géh@eegnsuw alievys evepinrsaieliectiye pretection during
afrddd Dt c Y tiddss
fum%t[erﬂgen}éz?mt | od;??ecgmggidsr gﬁgaﬁgﬁé}ap ?‘ﬂ’e é‘hce Tregn'g‘mumty
processed by proteolysis into pepti des The B cel |
then di splays these antigenic peptides on its surface

IMHC class Il nol ecules. This conbi nation of MHC and
antigen attracts a 30 matching helper T cell, which
rel eases | ynphoki nes and activates the B cell. As the

actlvated B ceII t hen begr ns to dIVI de its of f spring
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10utilize adjuvants to elicit an innate imune
response or utilize antigens, pathogens or i mrunogens

WO p010/08889 t 0 evoke an adaptive i mrune responsePCHEP2009/007032
some rare cases, both. Particularly, an adaptive
i mmune response may be elicited by adm nistering the
cells or the host organlsn1a3specific foreign antigen
as descrlbed above either in"the formof the peptide

}eln antjgens or the antigen may. be encoded
fO’”H’ythS bﬂﬁa of cva%ewd'onest@te%esc DNIACBRUraT R R iiate RRRUNE fystem as
des@bdaT abRe!thei ddaplveT iR isyReAPlsi ﬁﬁtu%e‘fﬁf%ﬁéflé eaRPNEQuires the
an additi onal uns ecific stlnulatlon e innate
recghitigneok yrewhn i“selbidearinageelis andgens dwéns pr prcaisngalied antigen
id i [ fj .
presfREREE Fihemhd ke RRNEL! fre thfaed iR it SRRt rbcognize and
respionmmpatbymm A Igenﬁrmwva)ctthe/ adaptive iramgne wystan comfprs dowgslasting or

protgal f?‘rpr%un@ ?% themﬂndaearqd‘a %I?l%n%?owscg nrplg%n gasl’lo?e%o %Qggnsg to specific
patItogemsc abdtIyogeen nfeded ad¢l Isv ant&htlgerA niheb eabu I m;f to omooun disese tailored

and |t| ns h Q§ed as adjuvants in .
reseRs gt Fined T e gty o BB aendly; G4 RO A antigen or a
patl'@gerﬁiQﬁter/ﬁ\f@:t i BeHy &Idrmtmmah&a/dlﬁewsgemﬂc infiéMigHrdells are used to

es ofr sah%s t hereof, various ara@$|n like oils,
q“'é‘i}/n? tnate fesi ad%ﬂ"@’en%@%”e ﬁ%?&%‘i‘d us g ‘V%é‘t’c‘hé??'&&?’ immune
respBRSEPXIRER  as CASRAMBASS8gicASMERbly, theféin IFROMNEMuUNe responses are

i sol ated from bl ood and/or bl ood clots, such as, for
possilanpl Bvor johrspacifie r disessesy eE 8-t cavh e einfadfionsargash pathogen is
”rerﬁéﬁ%éf'@(y”l lzy ﬁg %@re%%geﬁ m@@'lnésée% c‘ﬁ’hée? o@stelé]s%g tumor antigens or

conpound as e g proteins, peptides,
self-anigems may hegecagnizet e nehtezrlezpélbvltfmh aptlaetmmene system

conpounds, dependent on the result to be achieved.

30However, free nessenger RNA (nRNA) nol ecul es, cDNAs
Theomaywdmhpbmoisdsf the gdamivel Lmnnhrhechysnm engetabrates predominantly

| $ q LE & g or .af otheﬁ t gs |caII active level.
inclpde nR" 0? Bi e 8F pe% f‘I %‘%ﬁs ‘I’\/ hedrelgeyar leve
Lymiphbc)aésoa caallelag Bbihpoadtts Offth@\adﬁlptﬁ,@ imimanecyttemihelude B cells and T
cellg&vglgcz{%! ° érhzﬁ’\kévf%{_{‘rt'n E%II%@?PP&E'%&?G'P %ﬂnos themglor{%let (r)na¥row B cells are
invohi&HO{ i) 8ved BB EE?;&HA% OQK&%ZS T Bezﬂ‘slﬁareoineslub& intthe déI’-PN‘r\ed.ated

or the nuclelc aci d npl exe pepti de
imnyingtresPRNses LRAH Beceflp at\%%Cﬁ”bﬁafa/ fﬁe%crter '@0565"65 Ehah tﬁCHgmze specific
targlts OIt- &IR- reéc%nrzg'as”nBH @Eﬁ"qﬁ{ﬁé Q@cmﬁﬁmb fargdh stml@ure only after
nucl eic acid ated suc a conplex is
antigessnieds- kﬁ@taIIeérngmﬁés rERNA mﬁweerm)l bavsr beere nmﬂs&@dcarad:updesented in
p III Ilo n
confiabB MWRRE “64G-OfecBhS Talleq WA hitocbbRtily complex (MHO)
molegulé¢.He cputr;zhsenbe Baietl amtigen- I;pecpﬁe:p‘leq:emoros aprotileddy. molecule on the B
cellaﬁﬁgcegﬁle Jeeq SnEzreggygth %(e:u\ ue\{sgal} : S"ﬁé‘?ﬁ {bodlecsacp qggﬁlfrfdce bind to a
spedfi@rfgeignaintigenlt Thib zpitigem/Sntiimdlydcdmypl@( Gﬁ’tak@ﬁluip oy the B cell and

ol ationi e when us
prodigh el eR igeatishst The el ther e SV th e ANEEHE feptices on
its $uraBs INIHTOHadk0l ablethies. MRV c@h;kﬂhbiﬂoﬂl gf MHd a{ml SftigeR attracts a
| or n an essenti

in VIV r emai nost I
matehipg dieles .%Eumﬁ?éi s¢leasgs pYTRRON R RRA @é%\@éfﬁs@eoﬁ &bl As the
acti@A8d B SbINGhé BeSiNG Q8 edlviBk 01t8 1 dsprihgd Saeé@d miflicls dfncoples of the
case of a thera eutlcally active protein or peptide
antibedyo that rfg¢cg&m4ehéheozmsqge&eahefemt'bpd'ﬁmcq"épbt&am &lood plasma and
I I a I e I
A R R L R
transfection of the conplex into the 15 cells to
allow efficient translation of the nmRNA
Unfortunatlely, this does not occur in nbst cases.
More typically, conplexing the nRNA nol ecul e or the
nucleic acid with a cationic or polycationic conpound
may even prevent the nuclelc acid fronItransIatlon or

oy - S M o, . .
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and nRNA in separated fornul ations. This, however,
renders the adm ni stration nmuch nore conplicated. It
W0 2018003153pr ef erred that the adjuvant and the PCT/EP2009/007032
anti gen-encodi ng nRNA enter the sane cell to achieve
an optimal i mmne response. Furthernore, an adjuvant
beneficially supports the inguction of an adaptive
i mrune response, if it induc S an innate 30innune
se in he sane cel |n mh éhe antig

destég(cé{f)g eROBp emegt AHNALPR éw Wta destructlon phségocytes As a
celldR1 0oMB IR BETHEIRBEN MR s\Btefin BjtbRkicPPeslistCD8tYmh also form

ci rcunvent the above roblen1nay be the excl uxive
2 CLriPIR08ss ar CHRIoBTC Hakels HRREY) capnecegniag dleetidesaéom endogenous
Q
p B, B SARLARCE Lr) A AR OB PRLBRSEy o
killigg functian by veleasingspéataxs PtQielnad\/fhﬁtCa@;eous activation of
the innate imune systemelicited by an adjuvant as
descri bed 5above. Thus, none of these approaches is in
Botlh hagic owahanighnef theiminead systan,dre. thenatate iimmune sysee?paslmll as the

oL, RN PR SrdRF SRS Fovenion o
nungdrousl dEéBene@d)prdprhtesn&[Hodﬁ owhpjhoa/reobreganayl kebivinCinethe art, either
i mmunost | osi tion or i
otilgF GRSl 1 P 2 AP AR PRSP orhal 1) 24 AN iPpthosens o
imMuABEa® ihSHANS evokehe Rlaptivdiehnaehd reiginkétdr,aR sbfmetgre cases, both.
inmpaired by an inefficient translation of the nRNA du
to formation of a conplex with the conpl ex partner,
PartV@;'léPn/ aR AHStRel |W@$&dp@Hl@ftt’n ¥e RlIQRAIBy ﬁﬁmhgtetrlrr\g the cells or the
In other words, it is e obj ect ‘of the sent
hos§ q;rgymrp @rpegific fareign @gtlgennq;tde@gjlbgd @baye either in the form of the peptide

C
o SRR SRR b SR IR, 1, ogo0 conn
mesgenget IR‘NJ,‘\ |Immd@st0| ﬁlldlfaafa)leﬁquﬂ pdaptével mmumeanaspbnse, an additional
uns%&%{ce%}gg &eqﬁna %y’n& e sg&%rjng\srq%ehnt%ﬁogm e.g. when providing
an unspesifiat stlrmulmif phllaﬁelrrRN@hd Gnﬁ)glanacbncrﬁcstlgmdd Tﬂfhlgﬁarallel unspeCIflc

sol ved by.the subject nmatter of .the
stmRiscitns the Bt B Byrot b Sotralie Hethe 1 Nigh pBrovSs ah adaptive
lmnR&fetreq:Min&F | Qombb&nd%r&jselﬂllb of Prsdih® BuchOarY 88splbific aMe response
nosti mul at ory conpositio onprisin
are STy daTh A SO an e (UEBPE, ST GO SogRangopY have been
prop’;’dseﬂ eaShdjanetd I RNA.prie M, efé?dexﬁ\ﬁnf)fe BreAd’ %%J@va‘ﬁf metal oxides,
catlonlc conp ound and east one free mMRNA,
e.g. @h%cﬂ@'ﬁ@"am %@x'eﬂe'memla@am yaliscthewesf, pragioes paraffin-like
ils 2PhIHIBE restls! SLORR %Qéaa , s 2QPYridBGHEbThds
o unost ; mil a? YS os? teﬂla)c?)S %Xgaﬁ %PE té]tse Semates as well as
CO"E@eﬁdSeﬁwaWdér(mmb aed and/ca idbagiptlotermich yas,dar mmle,vf@rm derivatives,
[

etc.plr'ﬁegws e'%d 5\?&2\@56 'otal'n)nmﬁy '[]l@({i in &S}n%'ﬂﬁn e ecﬁ)%hegr 8&}1?)%unds such as
e.g. pecteiab,, peptidése m-wrmlmMr otheettecipedtial lymctuh:&compounds

C thout being limted thereto, e.g.
depg(&?Ponﬂgﬁfmﬁ1?%Fﬁ£hmag cat, donkey, nonkey, ape, a

rodent such as a nouse, 30hanster rabbit, and, in
‘Bart ul ar, E

However, free messenger NA (mRNA) molecules, cDNAs or nucleic acids in general,
which may encode a specific antigen or any other therapeutically active protein, suitable for
a specific therapy, typically do not show a significant or even no immunostimulatory

properties. Nevertheless, such immunostimulatory properties may be conferred to the
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WO 2010/ 037539PCT/ EP2009/ 007032 7 the transl ati on of
the at | east one free nNnRNA encoding at |east one

WO pmpApEet i cal |y active protein, is not inpairBcI/BR20p9e07032
adj uvant conponent, particularly the conpl exation of
the at least one (MRNA with a cationic or
pol ycati oni ¢ conpound. This %s particularly due to the
fact that the adjuvant conmponent is forned by using a

cat i n| cat onlc conmpound 5 fo npl exat i on,
MRYA the pfy abe nleis 26t pihen eewafeéﬁg ¥athoRsptidR @r protein,
sucPR&%pl%(Hﬂmhhﬁ acrﬁfcléP@ h&d mﬁgjﬁ&elﬁ had thixaddhekt MRE ﬂﬁ@@& molecule or

RNA, with which it is conplexed. Accor

n
the ml@'ewnmd\may ey forpudated sudhy Bl gorpplex cafqrmﬁfid&etween the mRNA
0. t f
molfTBRLRE nIGE aLiotHa e dRpMTLIbRIGR e ficifitent complexes may
be formedibetween th¢ stRNAausletde @r shgnutleraaid ypnd r'rb¢ @eptide or protein.
r ansf I Qn. XRre n in viwvo h
Part&cdﬁfﬁ( eS?r§F6$ Eatdf 9%%0131 gs g:%n OGCHL, wf}eggféeﬁ %1 Iglﬁl\?eacfd m%Nﬁm is usually
negattvielyl chaggedhae newtrad iph5 I|srig)u‘nldrh§rl d’@thﬁlCtd’ﬂ@Oly!@Hﬁklﬂth pepta:fe or protein.
the present invention, that both properties of the
i mmunosti nul atory conposition, i.e. an efficient
How et vasdni dﬁﬂg&ﬁRNY\ GHRRid Yciansbl@tul&fih ivet@Rrdtion methods, translation

of té%%ﬂ(sblfgfolfn%gglg{co%l '}IA%{J?@ r"?ﬁ% %g}l’;lﬁ}eﬁvt grr#lé]sé?r{lgor?ann? atng essential

fact® RPMRMirgart X&pﬁ@@%ﬁ%ﬁe $¢sBBfse Jr hbfseﬁ&wmtgqne leRc&E@Mprotein in
nore conV| ncing as it allows m xi ng o he ag&uvant
generahpobieift caier Af antperapedticatiachive Isotein o5inegtide-ceAemrRdingly, the
ngﬁeéefmkﬁxaér' AR LR oﬁP\%l& Feg%nqanQf(@%WéleQieo‘ h6m he complex
dj uvant conponent. The so utl on nma e even stored
withf the attanie)i mmtldbloe protein subsequent t@&dnsﬁqtlpo ofrthe complex into the

cell?ﬁ)gélto&sggefﬂéﬁmrgnsﬁ?éb %gtrh%&éf#\ggn l%rﬂcgr}%n%ﬁgﬂyﬁ@?sdd&%o?ggcur in most

casedi Nmeitmltaﬂy 66mphs|rfgdhﬂBIRWijl®uie arcthponeletc adid elith a cationic
di NRNA by th

or FOFRHTE BPBHEY Stk I L MOOHARIE K0 el og t least

sugnﬁfcab(b;ufedu&%é tromel dthoa rﬁt@ﬁmvﬁb dulso thefstribfg biralifzostand polycatlonlc

i,nventive_{ nmunost i mul y CO sition co
compoged i et VB ECUBms Gy o TEBIR | Shgmglecule in general

AcceRinsdlptit REifatulato bsamta SR h%&%ﬁ‘é‘énmg PYSEri df thélcomposition
cationic or polycationi ¢ conpound. 25 The so call ed

with eegarghtg e wﬁ’fﬁdﬁéﬁlf"e systepy @lsas dipsa ceppannds and ta ensyretin parallel
an @rﬁ@@ntqyanglgm BKIHAIMRRA rﬂBlel:@l@SEDﬂﬁeor(chaelfd hBRcule in general
adj uvant component wth a cationic or polycationic

whenasingustieh pfioremudgsieni fic ratio to forma stable conpl ex.

In this context, it is inportant, that no free

cationic or polycationic conpound or only a
Onepaossibditabl gircmalent theabove pmk%rnsna'yrbd the aﬂmlmstjallmarctf an adjuvant

t af | di

andtlﬂgmggen%epgfaﬁ%ci;f g:;l) eXI gn qm(Nca? n Cersoﬂ{e !acrj]rg nfstration much
morp aloyrpicated. Gt 6 Gilgeopreftéried thhethadﬁ}mvamttarmiahpmnegén érscoding mRNA

enteér{F? lsal | ycgﬁ aé?%gelafﬁdgwg% @g’rtug'%t {egac?erggorﬁrthermore an adjuvant
ben@fwlédﬁyadlxlppﬁﬂtﬁthéom Bfl dPlanQdhptive iResURCGESDNYe, Smﬂhﬂlduces an innate

amount remains in the conposition. Preferably the
imnmymeeRPras dpe EBDO 6! 'omrg\zdsth%nttseaf's teﬁ@rea%?pu%me encoding
mRRQANMponent, i.e. the ratio of the (MRNA to the

cationic or polycationic conpound is selected froma

range of about 6:1 (ww to about 0,25:1 (ww), nore

preferably fromabout 5:1 (ww to about 0,5:1 (ww),

even nore preferably of about 4:1 (ww to about 1:1

(ww or of about 3:1 (wWw to about 1:1 (ww, and

nost preferably a 5ratio of about 3:1 (ww) to about

2:1 (wWwWw. Furthernore, the ratio of the m(RNA) to the

cationic or polycationic conpound in the adjuvant

conmponent, may al so be cal cul ated on the basis of the

nltrogen/phosphate ratlo (hVP-ratlo) of the entlre RNA

o o o . =R IA a2 T
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20 nitrogen atons. For a mass ratio of about 2:1
RNA/ protamine an VP rati o of about 0.81 can be
W@ 2016/087%38%®d. For a mass ratio of about 8:1 PCT/EP2009/007032
RNA/ protami ne an NP ratio of about 0.2 can be
calculated. In the context of the present invention,
an NVP-ratio is preferably ig the range of about
0.1-10, preferably in a range of about O 3- 4 and nost
preferghly in a ran of about 0.5-2 or
Anozt*éeg BPEH ljtytt‘h SrsupYes e 2k B@}dq"a @ayrbetth%etféweeaém'gﬁaaﬂon of
nak&P FARNIA EEBRNADbY naéllel% hd18. r RBeaPfapprRALh, ModgH advantdgous for the
the context of the present |nvent|on a cationic or

purppse ot affictant eraa%#mmfdhﬁf SRNATIPNBIof nssleicadd éna dispenses the
adv&rﬂ& e%UE GctatiBRY tl'ngﬁlb Qmﬁglﬁgggg}gm éMIt&PB{/ @n a9£uvant as described
'exing and t y sta I'ng a nucleic acid,
abowartlcularly the at |least one (MRNA e.g. by
associating the at 30 | east one (M RNA with the
cationic or polycationic conpound. Such a cationic or
Thup,ohtyrteabf tese apprgaohesdispier fase cdmescmgptandelealdst o erhihbate immune

resriie el by PRSSElanshtion 2y Mtk PR RARALS fucteic acid.

Accofinghg theepoesethel ﬁeeﬂflﬁftﬂé ahlfyr p:roeaii@aru Eﬂﬂleﬁmfﬁﬂnahbdﬁl@ulatory
the at | east on the cationic

e
COmPOLEPR 375 AGBES Eﬁ?g?b@/mb’?dgze'@"péf‘y'EB%tFo?ﬂ OEB?I’&B'Mn%P adaptive
imnihRespBRT, QHeRn tHe dMink®RRIn i9 Bt iiPalfdM\bMah lindffii@ent translation of

catlonlc or polycationic conpound, 'the adjuvant
the CRNONdR 1@ Jommtiopdol pasarmeler aritly the epawplexd pakegri yigh confers

imrflnoRGhUISRH BREErRERS HASIRA. PRQiRNBords, 1P RTREBE Ak Hhe present
my be sel’ect from pr ot am ne nucl eol’i n sperm ne
inveptiogpter prayidee 2 methed| and, e nglmlp]_q_glmubggy Ccomposmon which allows
[ I
el|C§|§%¥F§£M#@%ﬁé§ﬂh¥tﬁ%ﬁgro:BEH an &oea Lv@%ﬂﬁpgﬁgg@ torl){ response in
a mamniGheegbtyi efesringlal- dﬁﬁlmehtmgijtpapt i ldmuno'mmwlatdlrw- groperty and an

e P RS R o o, e memoer's

Amtennapedla derived peptides (particularly from

il nt ennapedi a), pAnt plsl, etc.,.
Thiss B B Y Phars sudcarpalie o thelpgriny Toverkigas pstorsbly by the
atta€heiiBclaii€) B( Rartic@i¥i, tHeChredeiti HREniAPbRES thSABovddbject by an
KALA, PpTQ&0, 10  Proline-rich eptldes L- ol i goners,
'm”N“QFt"HH"ﬁ@’Y |C€H‘P}9é'HPP dEUNPIEH8C Pt @ﬁl fA JHéf’dttl %%PO”IEG: comprising or

con&-@l feaft Néddt oﬁ@kM)ﬁNA—y&Jn&ﬂexeﬂ%i‘fh 'Q‘r &'tlBhl@eor ;J'U 288/ .compound,
derived or anal og peptides, rpes

andéﬁi ﬁt)lleestpne frre MR &nepdipg 6t leps qnﬁélrf@@nﬁs{t'pdiv wmpmem antigen,
r.
a”e%gpt | /or Qﬁﬁgéthgfh% écl:ﬁ tl%éeﬁh}rgﬁ&mrgﬁoriago%gﬁasﬂ%n il ‘Egbable to elicit
or epb«'ptq'ed!e(l gHate and optiadily Roadaptive lrpnMerrewdnmmaonarvmf
pol ycationic proteins or peptides my be 15 selected
fromfollow ng proteins or peptides having the
In thelcbotektingf thet presehoimaehtion, (Angtrayisinay be(ddiex)ed, frérany. mammal,

X wher ei n + + +0,+ x = 8-15,. and L, m n .
preft ] [hrep dhRiel oo B bR cbrofmFoRErsRg. el béing limited
there®)l egl gohtf cote, Qwide, ddg, &t, donkBy, onkéy, &se, 9, rodéht stdh as a mouse,

12, 13, 14 or 15, rovided that the overall content of
}”"RF@'awyga“ﬁﬂgHSHEU%WH“F%%¥esents at | east 50% of al

am no acids of the oligopeptide; and Xaa may be any

amno 20 acid selected fromnative (= naturall )
Thegpaineav#gIgestf the Mveatve/ErawrasBmatatery compepitionfs t%uagan innate and
optlb)@ll 4 %a%flvgﬂmuﬁ@%séoﬁ%ym b@@ﬁflcge‘r\ﬂ?%haﬁﬂ |ﬁ‘:’at Bt Wherein

, Or provi ded; tha

overaII content of Xaa does not exceed 50 @6of aI

am no acids of the oligopeptide. Particularly

preferred oligoarginines in this context are e.g.

Arg2, Arg03, Arg9, Arg2, H3R9, ROH3, H3R9113,

YSSROSSY, (RKH)4, Y(RKH)2R, etc. Further preferred

catlonlc or 25 polycatlonlc conpounds whi ch can be

o o ' o, oy N A I A o a1
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di hexadecyl oxypr opyl - oxysucci nyl oxy) et hyl ] -tri met hyl am
nmoni unn, ol i gof ect am ne, or cationic or

WQ1903SBDNi ¢ pol yners, e.g. nodified pol yam nBEEB09/007032
such as f3-am noaci d5 polyners or reversed pol yam des,
etc., nodified polyethylenes, such as PVP
(pol y(N-ethyl- 4-vinylpyridiniumbromde)), etc.,
nodi fied acryl ates, such as pDVAENVA

ol y(di net hyl am noet hyl net hyl acrylate)), etc., ) )
the HBRHHB AT GbERTE ERmIRE. ﬁmém ﬁbﬁ?itaﬂﬂeo‘gsrﬁi‘f’ﬁ‘é‘)c)ally active
prot8ing s, n&%bﬁi?&ﬁbf&b%ﬂv@m&ﬁ@ﬁ{eﬁﬁ phftRakHy tRelebmpRxation of the at

di am ne end nodified 1,4 butanedi ol
Ieasgp%WRglfewgla)a sat@RifOr H?Obléﬁtoé‘l*fb‘lmfﬁm%‘i’e rlhis iémﬂi’cularly due to the
) LT SeioD s ORI AR LR B GBI compound
for e@nplepatiop evtigh médatiiyleyds tood pirpndpgplesi brtwegn thet BNA and the
cati&%@égkgx%ﬁdpt “?’baiséz}gl%rlﬁa?gsctkg RR&A m%%ﬁgt){@&ﬁ?le%{)‘: hAcac%rdingly,
cyclodextri'n based polyners, déxtran based polyners,
the Ghdet afRA iet mo-maose | distutbed kby ke bagiedicpabypoaisd, swsh tlsugh the

PMOXA- P copol rs, etc. ockpol rrs consisti .
o LB A GK BreoDIRe e DS HE eV ‘SRR e omulation
alsodeadsad adigdi@ntpirhpioved tansputigiand aspra®idn idnevb ety éree mRNA.

ang of one qor nore hydrophilic- or hydr phobic,blgcﬁs
The(gg létlorgo'a?(aral)r/\g etﬁeg]ey%@s t. inygntionaytilizes the ssyrpyising finding of the
inveh®IP| & it gréRniradidntiod, (tRAtRNO6tHOfpréhtetidsn b NihleV @nmunostimulatory

I mmunosti mul atory conposition with cationic or _
comperifieat iieo AN Efftcinmb Sumysopina ¥paprpPeoANcdiRs effigient slation of the
RNA! PREHe §&hidwdl e ohdNaRNAR& G me OfafrRtiStién, SiF ake libdliion per se is

effect to the (mRNA of the adjuvant conmponent by
prepagrehindwatsepatate reps.p il bis ealytien fsaver mudne Eomnimging agit allows mixing of

e e L

withbtheraafienie mompiontd of the auijlessntomporent.i Bine salutidrsmay be even stored

' 1 F i.cul arly. f i_oni
A R e
RNAYaod phecfhes mRINA g Irobthpr aloady) there Bued digddcition siehariaimed adjuvant

RSN g SR TSl Sedbtinfor s o
adjuvEitdompoYiemtdiddR.a refefise atboliRd RRA fegittigxéoriblek.he

present invention, the at | east one (nm RNA of the

"adj uvant conponent” of the inventive
As d mwﬁgéﬁ'@ﬁ'tﬁF\@fMeﬁﬁ’\V@Qﬁfhhh&ﬂnWo &oPbsitdihcomprises a so called
, Jpreferably, without being limted thereto, a short RNA
adjyrang sampoBent! cRompIist BN TgnIMng ofat iawsanssnIRNacenplexed with a

tﬁlhlé OiveddRNA, Ayl sense RNA, or ribosw tches,

A SEEngs or §69§%taners. Furthernore, the at |east

one (M RNA of the adjuvant conponent nay be a single-

. e- NA | - al be reqgarde .
1ol B8} LAHEE AT S S S8 L
at leabt dneo(nyRNGI af -t adjnded dBpohentlveiduh estfignionr polyastidnéd Egmpound

. doubl .e-stranded or rtial|l i ngl e stranded RNA
in 3, ghectic 1t I Tormng saBlE cortiped. Ja s CRisrehy TRgaigthat no free
cati&ﬂ&.cﬂroﬁ&?ﬁ&gBﬁE{ &W{Qﬂﬁ#dcd)&783@ alheél_balhllillyosfmdlhlemeunt remairas in the
_partia oupl e-stranded or partially single strande
adjURn ?&5%%15%@ LrOMRIp1tE] ey<n7>§'?1ﬁed‘*wr%ws'asn@srr%ef fhe (mRNA
and SROEAtRINi SoMEHIfcalibhR bR EhoBHA i eithAnOEorRYordePistyMBAIR selected
. stranded RNA-nol ecul es, which are about equal in o
in a3 gnge Hhatyjhe (BN esttirrly cogplexad erdrM figs| @Eanie erspelycationic
Lhd 6P BRIyEITRE &b Smb N GmPLREfeniMiah &hé EERPOSGEL T I
Conﬁglecule gnd 5 bot% t&us fornﬁa double-strgndeJRgﬁgbmbythe
nol ecule in this region, i.e. a partially
doubl e-stranded or partially single stranded RNA).
Preferably, the at |east one (n) RNA of the adjuvant
conmponent may be a singl e-stranded RNA. Furthernore,
the at | east one (m RNA of the adjuvant conponent nay
be a circular or linear RNA preferably a |inear RNA

Y T T o o, oy R I A o "
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According to a first enbodi ment, the at | east one
(M RNA of the adjuvant conponent of the 30 inventive

WO pt0/08%589 mul at ory conposition nmay be a short RXKEP2009/007032
ol i gonucl eoti de. Short RNA oligonucleotides in the
context of the present invention may conprise any RNA
as defined above. Preferably, the short RNA
ol i gonucl eoti de nay be a sin%le- or a doubl e-stranded

ratnq_—\ﬂl\ﬁ g:a%igg%ﬁgkggpggg P%r; r ef I?QIH RﬁlAStlon( (le gatlsotnrlcagrd go ycationic
con‘é@ﬂ:% QS’JZ@I%&E@Tf/rcER 2;90%@080380&26 AT @I/34H a8l about |'092§h QWiw), more

ol i gonucl eoti de be a |inear single- st randed

prefﬁﬁNYofmrg@heeq ot (wdw) tw*wt&%ﬂ dWAp) pren mere Resferalyof about 4:1
(wid) tbga(l’)?HPII qo(w WEST Babbiea: PFL/W) o Hﬁé’utcpmmeaﬁd lrrﬁﬂgblléferably a

I ned ove I'n general for RNA nol ecul es,
rath)OfefoenhbWWéN)lt@ﬁg@ll'thT (Ww)o 100, of 5 to 50, or of 5
of 30, and even nore preferably a length of 20 to 100,
of 20 5to 80, or of 20 of 60 nucleotides. According to
Furthersexre)nmjeeatixo)aﬁfrtbmtm (RNA¢ tatthé eatbnions gotydananiof cdirhpaound in the

t t
oo GRS ey Bk IR SeIRHABLET R Beay R Rk Gphate rato
(N/PRNﬂoﬂ@frth&’ edtu’ferm B phaxU N telx Bmb R} Orgg IRNA typBdlBhcontains about 3
ers

I NCrease (L nnat i mmun onse.
bRy Jesidugs, Rrovdsstheg QA(W) BFIRLL 4] TR Of bases.
AddRImRMY ENlig Q(f;ptkﬁ@% HiBMBNEINYSnd BBUR R dTHitASgeh Yesidues, dependent on

conp03|t|on ma e a single-stranded, a

the amsubr sw&hﬁae@ thsy numberr 9fibaicyan e BFigs s Whandegmplarily calculated
for (AR n%lbéﬁ@r' w&gm ﬁtzuag)%ﬂ ﬂ\lﬁo%l PABrmR) qf@ )Y chtaine about 700

e stranded RNA, =an d/or a cul ar or ear
me‘erg)gmméftMSa?&% 9=63QfermolFaic aujne aplﬁe#eﬁrhbmpl nttmeratatoms For
n
a mI(*i ?‘%&3?{9%&&’% F%lﬁé/(/[\%? %ﬂﬁg%@%mspémven?% n{:)arrgﬁé( ARufited. When
exerppbfib/r edbylatet Her grothmast (novlec(lar) Rhlghbﬁbmlhe42a'iﬂ] glreodt 21 nitrogen

d .
storf SN GHRk iefalronth it WikadrSs TR kb 2t w2 ve RNA
6 nradl] pmapﬂate:mp@benhlum‘ted foe tHerRMeAL 1 ygprdmnmeszbhmﬂsabouw35 pmol

osition may ,al so occ
protEy TR RIAC e Pa U Tt = i ebmal,basks tiogep algrms = 4.9 nmol
nltr((g@w R¥nef FéMe nidi ritdndf 0P 2NeRNAQrothiéne AW BIAR rdtR of about 0.81

Ewgwxgulatory conposi tion may furthernore be
oForfa assAlo of akautdr1 RNA/Rretagrg aa N/ F&\}mjof 3hout 0.2

can 'B)@tdéfc%la@éd bR tRE cBheRASQRe §%éﬁqm&ﬁbh,\’an ﬁVFdra%'lsp re?é"ﬁbly in the
i nduce an i nnate i mmune response. n this contex

rangef gbestdt iy Pepreferahly inreraagg afzhaut @én‘li)ém\dsﬁ‘PStcﬁfef?ﬁ@lY m a range of
{
abol 50 dr (72 TRRARARE D2 O KNARRRA ] 80 chBle i/t preferably
in theRRAgeodf abbat §.Avient i ve i nmunosti mul at ory conposition
may elicit an adaptive inmune response, particularly
if the free nRNA 25 encodes an antigen or allergen as
In tikesantexied tiepesent onvemtipn,f alcatietic oo pelyodtniororopours is preferably

ca bIe to elicit an tive | ne.response.
selef 3 1001 P4 41on N HEB 5 OB MRk ST BB [Toi Rl and thereby
stabﬂ&l’hg alild\UCIQlcazEtldi r\;ﬁhﬁtl@lhﬂmmatrleﬁﬂ@ﬁéem ma( og. syetagmtﬁdng the at
from] %ands f Toll-like re tors %E% The ﬁ
least onet (MYRRA nthet c3HANIG &F P tigpicy wr\ﬁivarﬁuc a cationic or
polyc @i @Binpeiind per bNERL ot Hebd M BRASbIt %g%ﬂﬁfv}int properties, since an
conposition may thus conprise any sequence
adJWﬁamrweﬂbeoqrﬁw!ysthen@ﬂpabwmof m%wamgm"met ¥ynEne response, is
t e saq r e n
P e S T RS o TR Ble PR Bitodhe, getionic o
fromhuman famly menbers TLR1 - TLR10 or nurine
famly menbers TLR1 - TLR13, nore preferably from TLR7
and TLR8, ligands for intracellular receptors for RNA
(such as RRG 1 or MDA-5, WO
2010/ 037539PCT/ EP2009/ 007032 13 etc.) (see e.qg.
Meyl an, E., Tschopp, J. (2006). ToII-Ilke receptors

T S S o o .
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10to 50 or of 5 to 30 nucl eotides. Such

I mmunosti nmul atory sequences may conprise e.g. a
Woeub@3s3aci d of fornmula (1): G XnmG' wher ei n: BGIEEB2009/007032

guanosi ne, uracil or an anal ogue of guanosi ne or

uracil; Xi s guanosine, uracil, adenosine, thym dine,
cytosine or an anal ogue of the above- nentioned
nucleotides lis an integer from1l to 40, wherein when

u ne or an anal ogue there
polvsaifore PRGN OU AN SHEP RUEE At FUEEStAPE (GUANASTHb Tt cationic or
pon%Bn&n@kQVﬁQUKJT Qﬁeem]uv:mt SomPoheHt BIBFmaN dPdriicdirly grefdred; cationic
wherein m= 3 is uracil or gn analogue t her eof

or pREAtIoR'S pepiges| @a@ﬂotesn%eﬁcegge?wt &7 &ran ke orelegted fgerrotamine,
nuc%t)llHé %Eé m@@%“@per%’i_’(ﬂhé Sl LN GaePLEY 8Rid p Bglpépndes poly-arginine,

wher e| I'S guanosSi ne or an an
celltpepeteating Wpéldemﬂi%htchllre@m CBBss %rfchtalﬁeTrhnﬁcppé@m,u @eiP4r peptides,

VHRIEE Bt 1, PRAOB NI ey 0l gy e
of tlnmpéma'tl(atiada'lrdilyafe §.0Pemetratir(, IAr)tenrﬁpMIﬁ?(denwkrbpeptrdes @asticularly from
Drosgph/a anténnlﬂ?,rog /a cBd{nt p%ﬂaeltg.gua%tircl)"lficrgyitapgérpv%do&ﬂysr g%l IBuforln 2,
Bac715-24, SynB, SynB(1), pVEC, hCT-derived peptides, SAP, MAP, KALA, PpTG20,
Proline-rich peptides, L-oligomers, Arginine-rich peptides, Calcitonin-peptides, FGF,
Lactoferrin, poly-L-Lysine, poly-Arginine, histones, VP22 derived or analog peptides, HSV,
VP22 (Herpes simplex), MAP, KALA or protein transduction domains (PTDs, PpT620,
prolin-rich peptides, arginine-rich peptides, lysine-rich peptides, Pep-1, Calcitonin
peptide(s), etc. Additionally, preferred cationic or polycationic proteins or peptides may be
selected from following proteins or peptides having the following total formula:
(Arg);(Lys)m; (His),;(Orn),;(Xaa),, wherein | + m + n +o + x = 8-15, and |, m, n or o
independently of each other may be any number selected from 0, 1, 2, 3, 4, 5,6, 7, 8, 9,
10, 11, 12, 13, 14 or 15, provided that the overall content of Arg, Lys, His and Orn
represents at least 50% of all amino acids of the oligopeptide; and Xaa may be any amino
acid selected from native (= naturally occurring) or non-native amino acids except of Arg,
Lys, His or Orn; and x may be any number selected from O, 1, 2, 3, 4, 5, 6, 7, or 8
provided, that the overall content of Xaa does not exceed 50 % of all amino acids of the
oligopeptide. Particularly preferred oligoarginines in this context are e.g. Arg,, Args, Arg,,
Arg,, HiRy, RgHs, HiRgHs, YSSR,SSY, (RKH),, Y(RKH),R, etc. Further preferred cationic or
polycationic compounds, which can be used for complexing the at least one (m)RNA of the
adjuvant component above may include cationic polysaccharides, for example chitosan,
polybrene, cationic polymers, e.g. polyethyleneimine (PEl), cationic lipids, e.g. DOTMA: [1-
(2,3-sioleyloxy)propyl)]-N,N,N-trimethylammonium chloride, DMRIE, di-C14-amidine,
DOTIM, SAINT, DC-Chol, BGTC, CTAP, DOPC, DODAP, DOPE: Dioleyl
phosphatidylethanol-amine, DOSPA, DODAB, DOIC, DMEPC, DOGS:
Dioctadecylamidoglicylspermin, DIMRI: Dimyristo-oxypropyl dimethyl hydroxyethyl
ammonium bromide, DOTAP: dioleoyloxy-3-(trimethylammonio)propane, DC-6-14: O,0-

ditetradecanoyl-N-(a-trimethylammonioacetyl)diethanolamine chloride, CLIP1: rac-[(2,3-
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WD 2010/ 037539PCT/ EP2009/ 007032 14 Xi s guanosi ne,

uracil, adenosine, thymdine, cytosine or an anal ogue
W@R010/08753bove- menti oned nucl eotides; |is an i PEEERI09/007032
from1l to 40, wherein when | =1 Cis cytosine or an

anal ogue thereof, 5when 1> 1 at |east 50% of the

nucl eoti des are cytosi ne or an anal ogue thereof; ms

an integer and is at | east é mherein when n1— 3 Xis
aci | or an anal ogue thereof m > 3 at

d'OCé%d@eé@éYRrepxl}(%er@xwhﬁHad'ragﬁbé%mwmowac.Ch'%'éeu ?C?U%mr%c [2(2,3-
d.h&gdé@&gs@w&wnietmo@ethﬁﬁgﬁ@gwua il €LY rac22,3-

an ‘anal’o
dnhe&e%ayfoxt,fpmpymiyeam:r@ésxywtbylpymhﬁammnwm anad)lcggﬂ&tamme or
t hereof. 15The nucl ei c acids ff fo mul a (|

catigRir (4f RRiyCAYENIGsRAYIES: €tfe mediliethgp Yaﬁ*énqam%m by ai #eammoac'd-
polﬁ%rwamve@earpe%nﬁd@f etkh%ddwe%rﬁdly&hwérﬁ&nml A oW (N-ethyl-

onposition, are typically relatively short nucl ei ¢
4v'aﬂpw¢m'|uertu|t§§madﬂﬂ) ty‘fiFeaI mpditied aa¢rslagpsh ouch  as  pDMAEMA

pol?@%&? %ﬁr?dei‘n l (# Iai'e(?)o e@uﬁoaﬁﬁg?ﬁ@ogﬁ|4£Qggﬁ as FPAMAM

0 nucl ecific e I ments .
(polylemidgi@mine), eetlcndw)d;fleﬂr pmﬁy etaamigoegier {PRAE)S stich 88 diamine end
; ti . pref I t t
mo@ﬁ%&mﬁg btuga%%glo? ﬁ%ﬁ:@ﬁ%? SO arJB 39 E?n%nc%l ﬁg a?rpe% %)t(é n&n%r%ers such
as p@pmrm)yil:{mheldpnﬂnmms&rt pA!ﬁQMabahedrdmndnmesf et bpolyienine(s), such as
rOX|nateI% fram15 to ucl eot i

Pet R Bt PEHRD P VBIRPSe6 B0, o Be D GV o PUSHF Paogge based

polyinfer§ Gsuah Q‘ise@tlcﬂ@ﬂnnl Basedh @)ofym‘drﬁl d‘exﬁ@rh thasdd pbigmers, Chitosan, etc.,
maxi mum | engt

il e 060S géze% RRNETS 15y em"w PoRicopplamerarigies Bigckpolymers

conélstiigestt 4 @Sﬁbﬁaltlﬁn td'ﬂQ)n'éU@rl ﬁw’oFe afidhiObldcRs @it aseldcded §g a cationic
detern1ned n, 25 i ndependent |y

polygigs aaﬁ@ﬁrﬁ'@neg ab@/eéaeﬁ Oéﬁ"? ﬁf 8l hygrephitict o meiromhvgw%bh@cks (e-g
pol))@tfg/'fbnleéﬁ[:olg ); Btk A@dcﬁt@HQﬂ?%hﬂfexmg O nfi %Rﬁﬂ%ﬁﬁé inventive

n > 1 at |east 50%of the nucleotid
immanestipudatosy r@nmos'alnnawathog@te)mm@fep@lycammcemnmognds preferably

pro%ésrh%wvahm]pé%rﬂ gsx tg)%? &rﬁﬁm{ﬁ%n%%?tab%?%o%e fHhRNA of
the @jﬁl@ant(ﬁ@po@)@,y @uGidexdtlaBG dhe @@iﬁéduet for; staktilkézing the modified

I{NA isin general &scrcbed B%’P /{ 968%3%% discfosure of which is incorporated by
reference into the present invention in its entirety. Particularly preferred as cationic or
polycationic compounds are compounds selected from the group consisting of protamine,

nucleoline, spermin, spermidine, oligoarginines as defined above, such as Arg,, Arg,, Arg,,
Arg,, HyRo, RgH,, HyRgH5, YSSR,SSY, (RKH),, Y(RKH),R, etc.

In the context of the present invention, the at least one (m)RNA of the “adjuvant
component” of the inventive immunostimulatory composition may be any RNA, preferably,
without being limited thereto, a short RNA oligonucleotide, a coding RNA, an
immunostimulatory RNA, an siRNA, an antisense RNA, or riboswitches, ribozymes or
aptamers. Furthermore, the at least one (m)RNA of the adjuvant component may be a
single- or a double-stranded RNA (which may also be regarded as an RNA (molecule) due
to non-covalent association of two single-stranded RNA (molecules)) or a partially double-

stranded or partially single stranded RNA, which are at least partially self complementary
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30 GCGUU, GGUEU, GUGEU, UGGEU, UGEUG UGUGG UUGEG
GUAUG GCCaU, CCAUG GAUGG GUGGEG UGGEG or GEEEG
W@ewo/N3®sT. A nucleotide adjacent to Xm in thBCHEERI089/¢07032
acid of formula (1) according to the invention is
preferably not a uracil. Simlarly, the nunber of
nucl eotides C in the nuclei 1acid of formula (11)
according WD 2010/ 037539PCT/'EP2009/ 007032 15 to the
nvention i.s determn ned b | or.n. ] and n,
toth i RichesedBatinly gpublrstapdscher panally sinele SFnRd &P oliyles are
typléal FoftRed W{:ﬁrl&h r'when Jhoﬂér ﬂng"le—ltr&;\deﬂ ROVA OSdI 68RO br Bﬁ two single
analo ue thereo and when | or n > at | east 50% of
stranded Wgérre%'ﬁﬂdé% vidhieh e @bpweetw‘a ah l%ngéh oMhRseinheeingle-stranded
RNf%ol@eEﬁé'ﬁl ﬁ"l pé’?‘( E&‘HHFen%e’ﬁPer't@%@%e} Elﬂ‘Flte%trhﬁ’d'bd Q& mblecule and

for exanpfe
botf(:@uU fomdouh@@lrar@g@d?N@cmdecqj@u@ th&@guonu@@caqyartlally double-

trar%cm gsr? aI’IyC% Atﬁm %&{ﬁ%&ﬁ‘%&g@ﬁtf RNA of the

adjdvhmﬁﬁmﬁddéhﬁnaﬁb‘él@u;ngdﬁﬁt@de@@b@c Flﬁl@@ﬁbreﬂh@@ﬁleasirone (Mm)RNA
of ARt S B el W EhIe CLURGY AR Pr SRy @ kel RRA. more

preferaBBntheont lesst wnef ﬁﬂﬂhl‘\yofrtﬁé adjuvaAcedmpdiieat alagleya (firtdar) single-

Stfa%%&%go/gf '(sgr abl@éﬁ %’-o@%?% ﬂfl thg @éul'évg‘?f {a@gggﬁe@tl 3@5{%&? fiposomal

RNA(rRAA) 20 dlaAgeeR NASHRIQA), aaﬁwe%@ﬁ%é?qmﬂk?ﬂ‘RNA ),J&€a viral RNA (VRNA),
remai nj ng nucl eoti des to 100% (when guanosi

morg preferrblytassmRYAs Thriesepbiny ertionsdlows @i ' @Mhe@% BMS o pppart of the

“adj Ll an %bﬂ%oﬁ@rﬂ“ @m\%Sn\%ntl%‘géﬂgoﬁbrﬁ%ﬁhé’rrﬂ&\é or8h C%thlnatlon In the
ana 0 t hereof, as defined heréi nbefore

confexiepetgbprsent imyemtian, amd@b“éhdémnlfyalkyfaroﬁél/’awdmﬁ*ens camposed of
seve?ﬁc B @urkl ?r o?rﬁgrgéntsf rgg] ant 8{}(%?1& rg)rl_?l' rrgéigé al%y‘:@srt}ger\]m positioned

I nt eger and nor e ‘erab
riboserh@gending eite @llowed by aldvelingnegion) ammpti@fal B’-bifRegiam, which may

be f?lff‘()rw%ad téy efa nlfs‘,c/? %fl %Xdijarg?d gé)liféfaélgggﬁ tgﬂglﬂlA R‘Baefo%[:gr?elsyasr%ogo- di-, or

evemmﬂtﬁ)custr'ﬂmcs RN&f i.ai &n &NAappidhesardar the spdingi seglighceo of one, two or

ord| to a artl ul ar | ferred
morg ST EHeP et 1cE O ARG g O GV G oBpc mRNA may
be s@@:{rﬂfélﬂ@? af Ie)asthne(ukES)seqb@N@, hascdefinBy hbeindsed for the
| east one (M) RNA of the a j uvant conponent of the
[ nvent i ve i mrunostinul atory conposition, may be

P f§l%b ttﬁg gtr%'ﬂ@o?\%q RIEA COMSheS tadi\H aRf coripdnkt B8 RBYi ti
e et b g segﬁences A SR Qe inventive

'mwtsesymtﬂam CqrppOsHtEmN M&J@JW&&JUQUM fosout 20,Q09, or 100 to
abo%l)S;ZE(()?OP% nl%leomHQHUWUP%AMWW%UHUE’HHHbW@%@@es more

prefmemmwwhwuwwwm@wa@ﬁerm@‘ laBoWG00 to about

5 O@SEBS [Bembl)%ylélr{(; W%&;%U@% %f about 100
to 5300- nu@ta@fEﬂEGGUUUUGGGGGGGG (SEQ ID NGO 7);
GCEGEEEEEUUUUUUGCGEEEEEG (SEQ | D NO 8) ;
WJUUUUUUGXMB (SEQ ID NO 9);
SaTreR Aoh b diFnehiStHeSit(@ds CoMdQm)RANA; of the adjuvant component of the

inventive immunostimulatory composition may be a short RNA oligonucleotide. Short RNA

oligonucleotides in the context of the present invention may comprise any RNA as defined
above. Preferably, the short RNA oligonucleotide may be a single- or a double-stranded

RNA oligonuclotide, more preferably a single-stranded RNA oligonucleotide. Even more
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GGCEEEEUUUUUUUIULUGEEEG (SEQ I D NO: 11); 35-
GGEEEEUUUUUUUUIUUGGEEG (SEQ ID NO 12)
W@EBGEEIBJUUUUUUUGEEG (SEQ | D NO: 13); PCT/EP2009/007032
GGCCEAUUTJUUUUUUUUUGEG (SEQ ID NGO 14)
GGCCAUUUUUUUUUUUUUGGG (SEQ | D NO: 15) ;
GCEEEUUUUUUUUUUUUUUGG (( SEQ | 82’\0 16); 16
GEUUUUUUUUUUUUUUUUGG (SEQ | D™NO: 17) ;

oref S IUUAIILAIUG (o %%@%FD"H@ ?253)3 linear single-stranded RNA

ollg Wmé $E@t|l@~lmng%mm|e5ndes as used herein may
(I GGEGEEEEGEGEUUUUY X >

edtahoye n(g§EQa| fgr N{jA Q}ggecules more preferably a length
%@@@W 5 '

of 5 UU%&BU%@E%QP B%l\%lgrezfgéi)lvy a length of 20 to 100, of 20

to 883EEE2AIIEOYCASNESGGG ( SEQ | D NO 25) 10-
GCEEEEUUUUUUUUUUUGGEEEG (SEQ |D NO 26)
GGCGEEEUUTIUN JUUUTJUUUGEEG (SEQ I|D NO 27)

Acc &&ﬁg]dukddbhlﬂﬁdﬁbdllrju@fm eSeq3t lobe N@)R%))f the adjuvant component of

the ‘]UL‘] UUU%HW @E%W% %Jb mmkgostlmulatory RNA, i.e. an

RN WWWUW(&@E@ RNDA N@hlcalfnggers or increases an (innate)
R nlﬂj[a%o ofsivfz)adjuvant component of the

inventive immunostimulatory composition may be a single-stranded, a double-stranded or a

partially double-stranded or partially single-stranded RNA, more preferably a single-
stranded RNA, and/or a circular or linear RNA, more preferably a linear RNA. More
preferably, the at least one (m)RNA of the adjuvant component may be a (linear) single-
stranded RNA. Even more preferably, the at least one (m)RNA of the adjuvant component
may be a ((linear) single-stranded) messenger RNA (mRNA). The at least one (m)RNA of the
adjuvant component of the inventive immunostimulatory composition may also occur as a
short RNA oligonucleotide as defined above. The at least one (mRNA of the adjuvant
component of the inventive immunostimulatory composition may furthermore be selected
from any class of RNA molecules, found in nature or being prepared synthetically, and
which can induce an innate immune response. In this context, it is preferable, that the
adjuvant component of the inventive immunostimulatory composition typically elicits an
innate immune response, whereas the free mRNA of the inventive immunostimulatory
composition may elicit an adaptive immune response, particularly if the free mRNA
encodes an antigen or allergen as described herein or any further molecule, which is
capable to elicit an adaptive immune response. Particularly, those classes of RNA
molecules, which can induce an innate immune response, may be selected from ligands of
Toll-like receptors (TLRs). The at least one immunostimulatory RNA of the adjuvant
component of the inventive immunostimulatory composition may thus comprise any RNA
sequence known to be immunostimulatory, including, without being limited thereto, RNA
sequences representing and/or encoding ligands of TLRs, preferably selected from human
family members TLR1 — TLR10 or murine family members TLR1 — TLR13, more preferably
from TLR7 and TLR8, ligands for intracellular receptors for RNA (such as RIG-I or MDA-5,
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GCEEEEEEEEUUUUUUGEEEEEEEG (SEQ 1D NGO 34) ;
GGEGEEGEEEEUUUTIUUUGGEGEEEEEG (SEQ D NGO 35); 20 -
W@BBaEEFSBJUUUUUUUGGEEEEEG (SEQ | D NGO 36) ; PCT/EP2009/007032
GGEEEEEEUUTI UUUTIUUGGEEEEG (SEQ | D NGO 37) ;
GCEEEEEEEUUUUUUUUUUGEEEEG (SEQ 1D NGO 38);
GGCEEEEEUUUUUUVUUUUGGEEEEG (SFlg I D NO 39);
GGGEEEEEUUUUTIUUULJUUUGGEEEG (SEQ | D NO 40); 25-
etc.)@muuu Vi iy ggﬁfmoééé@ﬁ I%Ke?i\gelp?j}’gy .and RNA helicases: two
ar UWUMO(’\%QM& l\ﬁéll 43) ; 561-569), or any other
P C-ZGGUUUUUUUUL%UUUUUUUGGG (SEQ I D NGO 44); ) Y
immanpesinRADURNMSERNSNGT-] UUUUUUUUUUG (SEQ ID NO 45); 30
- GEUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUGG ( SEQ | D NG 46)
GEEUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUGGG (SEQ | D NGO 47
TypicaBeUbRIITUWUCUIIGT RBUUUsRdUR e atdss: pSEQNIRNAS the adjuvant

com?lgégm %6 the, .nﬁgﬁ%m%%uugw%%ywwwm length as
defiaseGalieGelib/igehds fot RNAUKOldouleb 0UtHE RNAGEBEG dj BEQt Edmpiihent of the
mvecg;c:édnlnﬂu [ a)ory%g%%‘glpgrqu re é]ra%&lj,UtHgldeH%V %J\L/JW of 1000
to 5008 IBE0EHIE0LA \dUELEIEGT0DILLAAINILIDYDIENA S IEEXEIEE O 6ESXtd B0, of 5
to 5py8) s IRRM9E3 LUULVUUUI J UUUTJ UWUUUUUUUGGGGGEGEG

(SEQ ID NO 53); GEUUUGG (SEQ ID NGO 54); GGEUUUUGG

(SEQ I D NO, 55); 40- GGEUUUUUGG (SEQ I D NO. 56) ;
Suckymmunestingg | ;{tgg_zQentyqqg mgy romprise e.g. a nucleic acid of formula ():

GXnGa ,
wherein:
G is guanosine, uracil or an analogue of guanosine or uracil;
X is guanosine, uracil, adenosine, thymidine, cytosine or an analogue of the above-

mentioned nucleotides;
l is an integer from 1 to 40,
wherein when | = 1 G is guanosine or an analogue thereof,
when | > 1 at least 50% of the nucleotides are guanosine or an analogue
thereof;
m is an integer and is at least 3;
wherein when m = 3 Xis uracil or an analogue thereof,
when m > 3 at least 3 successive uracils or analogues of uracil occur;
n is an integer from 1 to 40,
wherein when n = 1 G is guanosine or an analogue thereof,
when n > 1 at least 50% of the nucleotides are guanosine or an analogue

thereof.

Such immunostimulatory sequences may also comprise e.g. a nucleic acid of formula (1l):
CIXan ’
wherein:

C is cytosine, uracil or an analogue of cytosine or uracil;
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GRUUUUUUUGG (SEQ I D NO. 58);  GGRUUUUUUUUGG ( SEQ | D NO
59): GGRUUUUUUUUUGG (SEQ ID NO. 60): 45-

WEBIWOBISBUUUUGG (SEQ | D NO 61);  GGUUUUUUUUULRIGIZEP BEQ07032
ID NO 62); GGEUUUUUUUUUUUUGG (SEQ ID NO 63);
GRUUUUUUUUUUUUUGG (SEQ I D NO. 64);  GRUUUUUUUUUUUUUUGG
(SEQ ID NO 65); 50- GGUUUUHgUUUUUUUUUGG (SEQ I D NO
66): WD 2010/ 037539PCT/ EP2009/ 007032 17 GGGUUUGGG

| D .

X GBS (iekh 15RENS 60ymid RIS FpeB e above:
70)mertonédFdibddddICGCG (SEQ | D NO: 71);  GGGUUUUUUUUGGEG
(SEQ ID NO A 72); GCEUUUUUUUUUGEG (SEQ I D NO 73);

| GaisuunsgeURnddoEQ 1D NO. 74):  GEGUUUUUUUUUUUGGG
(SE&Be#A% NWhen 127 c10eyt6&H 3 b AAUAM R SEQ | D NG

when | > 1 at least 50% of the nucleotides are cytosine or an analogue
thereof;

m is an integer and is at least 3;

wherein when m = 3 X is uracil or an analogue thereof,
when m > 3 at least 3 successive uracils or analogues of uracil occur;
n is an integer from 1 to 40,

wherein when n = 1 C is cytosine or an analogue thereof,
when n > 1 at least 50% of the nucleotides are cytosine or an analogue

thereof.

The nucleic acids of formula (1) or (1), which may be used for the at least one (m)RNA of the
adjuvant component of the inventive immunostimulatory composition, are typically
relatively short nucleic acid molecules and typically hav a length of approximately from 5
to 100 (but may also be longer than 100 nucleotides for specific embodiments, e.g. up to
200 nucleotides), from 5 to 90 or from 5 to 80 nucleotides, preferably a length of
approximately from 5 to 70, more preferably a length of approximately from 8 to 60 and,
more preferably a length of approximately from 15 to 60 nucleotides, more preferably from
20 to 60, most preferably from 30 to 60 nucleotides. If the nucleic acid of the invention has
a maximum length of e.g. 100 nucleotides, m will typically be <=98. The number of
nucleotides G in the nucleic acid of formula (I) is determined by | or n. | and n,
independently of one another, are each an integer from 1 to 40, wherein when lorn=1G
is guanosine or an analogue thereof, and when | or n > 1 at least 50% of the nucleotides are
guanosine or an analogue thereof. For example, without implying any limitation, when | or
n = 4 G, or G, can be, for example, a GUGU, GGUU, UGUG, UUGG, GUUG, GGGU,
GGUG, GUGG, UGGG or GGGQG, etc.; when l or n = 5 G, or G, can be, for example, a
GGGUU, GGUGU, GUGGU, UGGGU, UGGUG, UGUGG, UUGGG, GUGUG,
GGGGU, GGGUG, GGUGG, GUGGG, UGGGG, or GGGGQG, etc.; etc. A nucleotide
adjacent to X,, in the nucleic acid of formula (l) according to the invention is preferably not

a uracil. Similarly, the number of nucleotides C in the nucleic acid of formula (11) according
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GCEUUUUUUUUUUUUUGGG (SEQ I D NO 77);
GEEUUUUUUUUUUUUUUUGEGEEUUUUUUUUUUUUUUUGEGEEUUUUUUUUUUUUUUY

W(Qm()/@%@ I D NO 78) ; PCT/EP2009/007032
GEEUUUUUUUUUUUUUUUGEEEEEUUUUUUUUUUUUUUUGEG  (SEQ | D NO.
79);
15 CERUUUGCCEUUUGEEUUUGEEGEUU UUGCEUUUGCEEUUUGEEUUUGEG
(SEQ ID NGO 80); O
CCCUUUUUYUYUUUUUU UUUUUUUUYU UUUS]OCUU UUUUUUUUUUUU
to tfw@v%toggbg yy orn. I'and n, lnéjepen entl Lf|one another, are each an

inte &C%FHQCMCVGWHMC@EWUSFQWWC@WW%@HHQEQHHIBQ% thereof, and
SEQ I D NO 82)

wherckeiup rulidh IRpsURTE B dbe Butlsetidas AR GWQ&!O@@E aosaE@que Nrgreof. For
exaﬁlge wnthoutl ;lﬁg%gllﬁﬁgﬂ&p%éﬁ dine=at d :ﬁp% fglo%@ample a

% 90% o 5% seqguence | entlf
CU@HegéUise@UCﬂ,ﬂuléC c@@@@xCCU&éﬁuCeﬁ rHC(E@IenCiCtCﬁ etc.; when
| orlf]'= t&“& gs?ltb@RB{ é{a%odlgn el Bldsle bh%ui%%'eﬂ&%%g UCCUC,

are ar"e 1D & Tererence sequernce "an
UCWQE, ﬂucmtcag@chéﬁccw GC(ZLnttet@(Emﬁ:ﬁ,eﬁUWCcmﬁﬁmﬁ rog CCCCC, etc.;

r det erni,ng the .
ctc. . Bisieodde TEReY 39, %5 T U AUERET eSdPrabrilEethacaging to the
invdnhen $OreRbHS nGt@uratil. FrefoRbhy, farigaslild @), atHewe of @ >Oneat least 60%,
JAnot her allgnneng order to permt subsequen
70% SHari0ge AT gyen HY g@&ﬂ@rﬂ% otids AREURRIRIE TgH iRy dhereof, as
defidédP ab&@N TRE rémiihRBURRILJtBELP 18095 QﬂH&ﬂ gearﬂfsmte%nﬁﬂ.tnég less than
nucl ei ¢ aci d sequence and the nucleoti des can
1006@%@? dyclgptidest Hethedlapkiog spanangespos prd/onGofire Yacik et amanalogue
ther@b’phﬁﬂglnée'h@re?‘r%‘fkﬁgcﬁlso SralSly P, (i’ﬁHétp@nB(Qﬁl fdf GRE another, are
nucl el ¢ acid sequence | occualed wth the sa
each ol ngaged &oms 2i to 30,3Gopopief¢rablyi an ifteges doom@ sedleanskeyet more
pref%:{%sw Jnh.ﬁteg r&ﬁ‘i;kSW%e?h@[?%%ér dent éfq B 1@ AL 8P Nt &ary and is
ercefitage i dent etween TWo sequences 1s a
at léa:mdt pmferdﬁlytdnéeamﬁberorefpréfdablyi atdeaspBsidl I5C)r6$ 7di8yioded10. This

by. the sequences a specific sequence
def'P%ﬁ'gﬂtaPP Vil g"ﬁ%"é’ﬂﬁﬁ‘@)}ft&fo@“g%ﬂp‘pcul ar nucleic acid in

conmparison with a reference nucleic acid havi ng a

defined |en then th ercentael entit )
ACCPIING & acPrEF i &rr FalbREaRTe, § Tt el aruding to any of
forn @] & @) asdvd;, whit®l RaQIR, used Abrt the Gt Iefa@tror@(@r%m off thedjuvant
a nucl e| c aci d sequence that has 50% sequence identit

compopgnt,of QFef’lé’ﬁE’é"%dBF‘é‘P@St% #O5e GABRLEIPVINAY be ped ?@?‘% from a

se e e & o B I IR ¢ epresent
a nucl ei c aci d sequence haV|ng a length of 50

- RSB ISV HECC SERHBYNG: i¥entical with a section of

- BRECUEYEIEHEECGRGE| SFQ TRAN §)e uence having a length of

- S@GGWWWPQ@@UUWUWUUWV@@GGGQI SbQrBPr@sédnt a

- ﬁ%@F@G%pﬂUWU@WU%&GWG@GQG@n@ﬁQ 16X N©o8);

- AGEIGEEY¢AEY UTHAIUAAEI UB0%6UUEeAbGaUy, (SERAD NO: 6 say in

- EEHASCEas I UBCENGEAERRI1DANONGE] ei ¢ acids, with the

- cefamcerumUnaedt@ice @EQIDsMQuénce over its entire

- betapchuvAlvuestEGEVGER, 1D K@t 8nucl ei ¢ aci d sequence can

-  bes@cnualwuocamcd SEQUENEY®: Bavi ng a | ength of 200

- pocdceoviwmsutdwtcs (SBQADSKOE 10y of the nucleic acid

- sespsenceuvvavidigca (Se@gDNOt 1100 nucl eoti des, is wholly

- eenuocaduvobtdcdcheseefierRoe 2)ucl ei ¢ aci d sequence

- besddvgueuduengidscef (st@Apek @9t i des. Qther nucleic acid

- sesieneasiubatsicat! wEQUDIND: tipese criteria equally.

- GGGGUUUUUUUUUUUUUGGG (SEQ ID NO: 15);

- GGGGUUUUUUUUUUUUUUGG (SEQ ID NO: 16);
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WwWOorga1hesEs9 cal

10 The determ nation of the percentage identity of two
sequences can be carried out by neans of a

exanpl e of a mat hemati cal al gorithm which can be used
for conparing two sequences is the algorithmof Karlin
et al. (1993), PNAS USA, 90: %873 5877. Such an
algorithmis integrated i nto1 t he NBLAST 15 program
with which se havi ng desired identity with
EFEIUSE EB‘éq’é’F ‘EEQ ae@@nVr nvention can be

FAEROPYY %’HUUTWUHFo‘éFQt'Q NGt 30 a gapped alignnent as
BESSEF Y UEBERASCCEh dSEEHI D& BVAST" program can be
@%%GG%U&%%GGGE@@@#Q\I' NPt al (1997), Nucleic
PEGESCREMUUDGECEZE6G 332 ID Wi Wsi ng BLAST and Gapped
BEAEFCHI P avRSECCEER (SR HAINOp:amet ers of the
peHAGCE Ul WUUpYeRFcans (8E(Q 1D NBD:AST) can be used. The
seapsencEnuoarudeaath dSEQ (D INO:al4),gned usi ng version 9 of
@RcEgiuhabualtucgnee MSEQIDIN@MS5)f rom " Geneti ¢ Conputi ng
Gagptyvusbnguuckece ¢SEQID N@BLXEEUMVG2) matri x (val ues -4
teseethyuvwivtbuaugapc apED IPev@l 274; of -12 (for the first
geraauofurmuga)uuanes aSRRAID e¥d:eass;i on penalty of -4 (for
eaauaddivubonaluuste qSEZIDANEEIy, i n the gap). After the
é¢du@oiBjuuubh®uResE eSRQUS NOleI)i ty is cal cul ated by
EXRRESIBub TR UBLEDeSEQTD BT Bgpondences as a

BEeBt @S UOEcdaBcErc (EFImNTGIS2i;n the 25 clai med
SEBERBESUUTIEHREEEID Q"ﬁih@ﬂ%ﬁor determ ning the
@@dd&%@é@aﬁ)%ub&ed%%b&dceo @‘fbﬂ@f'ﬁ c acid sequences can
8L SRcBEARBLIRE c!ce%%@? ¥%5{,0 amno acid

%E&ﬁﬁm%ﬂﬂ&c& ﬁf N@i Fr ogr ans.
kLo U Mwuu%% NBikaf.ory sequences may
Ceree RGiSkf 30( ol ecul e) of
sDﬁ

O- éreln
J’U & S guan05| ne

ggl( j4 i anal ogue of
?J%%Uﬁ% e iracil), preferably

%Ffﬁ&&%w?ém UERPHESC ‘44lie t her eof; Xis

WBQV%U UEPHEYS GG ‘drhcil), adenosine

GHPHP @Y UH? NG 44 t| d| ne (cytosine),

YUUIRUY UBE; UgPUY ! EU @l 68 15N k| eosi des),

E)‘?%F@P%JWUEQH‘JUHP%@U(UHP%‘&UIUFGd?E%r'\D ‘b@ue t her eof :

RF & UHUPIIBIVEV U RSP B B E HEHBE URES ( B Neigth of about 4

G- FOVUBHUEP BY BV U GFUUH BV VLU GG Q pNe: @¥8&f erabl y of

@‘Eﬁﬁ@pUV4UUtU@UQ@JWﬂUﬂUQWUQ@JW&F@U@G@Ga@E@dD NGcHAIN

EERESOBWIIND PYCUYE D vgP LS8 P EB1UgdUIUCeaEE USHISP MO Flani ne) ,

GEGadicACUUUPBEI UUPDUEdWH s WWe U adeatee (SEHChiiNgd:rhd);

CEdRERTEE)UU UYL U UHD niel YUO YT @BIune) UlDGGEEEGEN EQUIENGX: 52hese

GEEIceat ¢ WEs ULiUNUC BOS U8B UUUUUUGGGGGGGG (SEQ ID NO: 53);

GGUUUGG (SEQ ID NO: 54);

GGUUUUGG (SEQ ID NO: 55);

GGUUUUUGG (SEQ ID NO: 56);

GGUUUUUUGG (SEQ ID NO: 57);

GGUUUUUUUGG (SEQ ID NO: 58);

GGUUUUUUUUGG (SEQ ID NO: 59);

GGUUUUUUUUUGG (SEQ ID NO: 60);

GGUUUUUUUUUUGG (SEQ ID NO: 61);

GGUUUUUUUUUUUGG (SEQ ID NO: 62);

GGUUUUUUUUUUUUGG (SEQ ID NO: 63);

GGUUUUUUUUUUUUUGG (SEQ ID NO: 64);

GGUUUUUUUUUUOUUUGG (SEQ ID NO: 65);

GGUUUUUUUUUUUUUUUGG (SEQ ID NO: 66);

C
mﬁ%
onsh
C—OCIT IO
—c:
==
"’% %%
cc:

algorithm A preferred but non-|PGA/EP2999/007032
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ais an integer from1l to 20, preferably from1l to 15,

nost preferably from1l to 10; lis an integer from1l to
waniomsssei n when | = 1, G is guanosi ne (guani PE)ERI0HINT032
anal ogue t hereof, when | > 1, at

| east 50% of these nucleotides (nucleosides) are
guanosi ne 15(guani ne) or anvﬁnal ogue thereof; ms an
integer and is at |east 3; erein when m= 3, X is
uridi ne uraC| Ir\? or an anal ogue t hereof, and

- Q\SFFéWUﬁ‘T’% 4 3 successive uridines (uracils)

- 6@GL&JH8§‘5% B2 NQ:i&®ne 20(uraci 1) occur; nis an

- FFRUSPBPCGG Q%Ql'q UG wherein when n = 1, Gis

- GRANGEVIRSG( GERNDMD: P an anal ogue thereof, when n >

- GGCURNUDERSE §BOLIBINDhEYe nucl eoti des (nucl eosides) are

- WQQWJUT@G@@L@E@“@)N@T7%‘M anal ogue 25t hereof; u, vimay

- pestiundependeant(b§Q 1D d¥Vedh ot her an integer fromO to

- Geguuprefvabty (WMeR2NOvden u = 0, v 2. 1, or when v

- ec@uuuusyubpuedee (IR NO:i7Z8lrunost | mul at ory sequence

- esmoudingutoudaor (REAIO{ NIO: Vehas a | ength of at | east 30

- S&sutuctenuudesscepSeQaDakOy 7o at | east 100

- eemiveutuesyuImGeGprieiev@hivyueiccat vl Ras tuBOUUGGG
(3EC) 1BONOdE8); even nore preferably of at |east 200

- acsiveotvuesuancoesticupredfrablyuotcat(SH@ H3 IN5D);

- cemiveotdubesccuits 20 iGL03 =3 8 REIHCERZ08.0 06533 BERDIDTRO: 80);
structure (Nud Xu, GQuNv)a of formula (I1l) according to

or the present invention conprises the elenent G XruGu as
a core structure, which is preferably as defined

- aboveyvanduastdivctonalvbyutdueubaraesinguebsrmotscdiu
@adyIorN®v 81wher ei n the whol e el enent Nud X, GuNv nay

- ecstuct@peatedivycciurrccaudeeasiccenggnccasudtet SET ImeNd?82)

- te®ULBtRERLUBUUAScEMIURL IS UL YuUUUCce (SEQ ID NO: 83)

or from a sequence having at least 60%, 70%, 80%, 90%, or even 95% sequence identity

with any of these sequences

In this context, the term "identity" in the present application means that the sequences are
compared in relation to a reference sequence and the percentage identity is determined by
comparing them. For example, in order to determine the percentage identity of two nucleic
acid sequences, the sequences can first be arranged relative to one another (alignment) in
order to permit subsequent comparison of the sequences. To this end, for example, gaps can
be introduced into the sequence of the first nucleic acid sequence and the nucleotides can
be compared with the corresponding position of the second nucleic acid sequence. When a
position in the first nucleic acid sequence is occupied with the same nucleotide as in a
position in the second sequence, then the two sequences are identical at that position. The
percentage identity between two sequences is a function of the number of identical
positions divided by the sequences. If, for example, a specific sequence identity is assumed
for a particular nucleic acid in comparison with a reference nucleic acid having a defined
length, then this percentage identity is indicated relatively in relation to the reference
nucleic acid. Therefore, starting, for example, from a nucleic acid sequence that has 50%

sequence identity with a reference nucleic acid sequence having a length of 100



10

15

20

25

30

5 found by the inventors a nolecule according to
formula (I11) , i.e. having the structure

W@ PUGIXFICGUNV) a as defined above, | eads to an PCHERAE¥7032
i nnate i Mmune response in a patient, which is
particularly indicated by an increase of |FNal pha
rel ease, when conpared to agginistration of the core
structure G X ,Q as such. rthernore, a nolecule

l WF ﬁb@% tPe abave core structure A X C%P be havi

nucleglyyess f UR'eatt e SPAYCSE FARi SRS SOt h MY AT PRBRP TS having a

lengltPofO3 h@dledtides that wﬁbu tldérﬁucEWvﬂﬁra%@ctliBh & the R®érehde/Bucleic acid
elenent Nu and/ or Nv defined in formula (111). This

sequepre EaYias aderggh of 80 ﬁ&ﬁ'ﬁ%‘ﬂﬁsal"lc?“ Aesven GhoLUePIERRIT a nucleic acid

seqd%b@@ﬁé\h a "I’erl)gg‘l @fﬁldoen&féb%gé tﬂgt s (5064 erﬁtlt(\é that is to say in this case
(N formula (I1l) as defin above

O%Jsipn@caﬂ nUdHCra@IdSr witk the @farmemhomcld perluence @\ferste Iemre length.

BRI N LB S PPk Dir 874 Biea Ch bt e o

Zoomﬁ:cﬁwdes)that sinraiseédioa ¢H tka, racledd a&drsreqhanqel |h2|v)ng 8 Iength of 100

e th n
nucREETE IRIG sREaVh e Pt aOtieRTic Taiehebr® b loneth of
100 (hlugleatides( Other nusler dtitbiegbndde n@furil@duyhﬂiekeeaﬁteﬂa?e@fally
conpri ses a nucl eosi de, wherein the nucl eotide
(nucl eoside) is 20 guanosi ne (guanine) or uridine
The deteffinalioR bf e p@&%bﬁgé' edenbi§r F®vo sBRiehcBY efrelse@®drifed out by means
guanosi ne (gu e) or an anal og ue thereof. In this
of ac prathepatisal, akgeaﬁham Aepre guawwé)noar iiting| ramplsr ai: ja| pathematical

algoRHHh @\%éﬁj@ar( BAIGIROS} Esthp AR AR uE@s qjsetfhbré@ébnﬂﬁn of Karlin et a/.
non-natively occurring variants of the natural

(19938 BNAS ngShu@Dé@f’Bééy( Sueh @salaef)'thguam@egféte(igm|thﬁs)NBLAST
Q

progi il It WHiEh e B byl BT DIy GAARE e RE BUBDUNRS present

mveZEiomjeam batld%ﬁedumloednntd@bta@ma(glamw aj@mwnt hs described above the

1Galons ) yel Loceurping functiona .

G okl A Bt Bt Y i) udhBRRR Y ot dplpic Acias

Res, dQBSBGﬁ 3f40®mWhleh natngr BLAFT ool Gdpped gBB‘NSi'Slmegrams the default

or.. uf i di ne racyj cl eot
parehiSF of e attisalanargeraii Bt ELATH ko Phvied: dhaibeqpiedpsscan further
be aﬂirgn&!)ﬁ'ﬂﬂ &@fsfor09 of Grert @@Bdlmhgmﬁemrmagrawam P@Qénetic Computing
guan|n§€($ ridine uraC|I) nucl eoti de. Accordingly,
Groigie HsIpg Fterqeit (BLPSHP G MabhpuplERt 430 df) WHE aEaPaPsniRgnalty of
-12 Qfef lﬂ}'ié 'ﬂFLg ngﬁBPﬁ'g}%) (aBHaangik?)ex@Hsnéﬁ 'p@hﬁ‘l?y bpw%F Jeach additional
nucl eoti de may or deleted therefrom
SUCGESghYe 9erphe tbggep)ceﬁ‘fﬁﬁpbﬂ@n@hgnm@et shyPerqentage ddgntity is calculated by
Yofl Ll f
expr‘egyr '@S rgrﬂ&t e 2 og%b%tnggﬁg%poé‘%ﬁ%ﬁf rlr)nPEl}%I ﬁéégg acids in the
clalmbd gequmlceofheddéssnthmbk\btmes f@rdﬁtghwpgah@pﬂneMgeesienﬁly of two
[ EP20
nucgﬁc aslﬂé’?é ubHL QR 5 b%paﬁ,g@ bf OB ﬁgg@T i ,fo £52 08 RGes using
themqnbmnﬂegmgmnmethylphosphonates etc. homever
naturally occurring phosphodiester backbones stiI
being preferred in the context of the present
Additmheﬂ')t i ih iAvdelinck@nalatory sedeensergmay (d1d066Mprigo Oﬂeﬂklelc acid
b ecteq froma desoxyri bose, particularly t
(mo Gbkb@go Y3k an RNA as defined above, wherein the
sugar 5(r|bose) conmponent is selected froma
desoxyribose. Accordi ng(N,Grr@Negues of guanosine
(guani ne) or uridine (uraC|I3 Tncl ude, without
wherdlR! Ying any limtation, any naturally occurring or
non-natural ly occurring guanosi ne (guani ne) or uridine
(uracil) that has been altered chemcally, for exanple
by acetylation, nethylation, 10 hydroxylation, etc.,
i ncl udi ng, for exanple, 1-nethyl-guanosine (guanine),
2- met hyl guanosi ne (guani ne), 2, 2-di met hyl - guanosi ne
(guani ne), 7-nmethyl -guanosi ne (guanine),
dlhydro ur|d|ne (uraC|I) 4- th|o ur|d|ne (uraC|I)

- o oy oA ~
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WO 2010/ 037539PCT/ EP2009/ 007032 22 identical anal ogues
for the sanme type of nucl eotides (nucleosides) (e.qg.

WQ@PRI0437ERBDsi ne (guani ne) nucl eotides are provi BEHER2)09/007032

1- net hyl - guanosi ne (guanine)) or they may be distinct

(e.g. at least two different guanosin anal ogues

substitute the naturally occH{ring guanosi n

nucl eotide). 5 The nunber of “nucl eoti des (nucl eosi des)

of core structure elenent G (GL and/or Qu) ,in the )
nud? é%noame&sm'a@uw@ggf (PEAHLPL 3¢ 137 IPE6S, 98 BN e (gpznine) or
(Durriivd (Hc)), preferdBlyQubhasatk BYardind & aR andlogithBreof;

i ndependent |y of one another, are each an Integer from

1 tip8YIWsing (g@arg@e’), grigige g@r’acd), 96enm|’ne1(a§i@n@@,’ thymidine (thymine),
pr %%ﬁ&iﬂ@l(thg;siﬁg, %p’any%algaﬁeofpﬂhgeeﬁ@aééﬁd%s L Bubsidbaf preferably
even nore preferably 1 10 to 30, wherein the | ower

| i mvridingf(uralsdlser anamgloguerthierénd; 1, but al ternatively al so

?7,“31 g?}clig:acgcbfeaﬁir%ezl%vir%% Ie%ét’h o%é’bo%gf to%)’, p%%era%g:of about 4 to
30,40p moey prefemalyl g of &vaeft drtalBDyor 4ftor20eaxcleid atidgench Whedepdendently
and/or n,= 1, G is guanosine ani.ne) or apal ogu .
e G Vv AR BEr il el GRRoAR Gadenine)
pr efanidiley (tBymiregstytafife (6A%%inej0%n BOUNaldRIe wf e nucleotides
100% ?f t he nucl eotides (nucleosides) of core

st MHAERIES enent G 15 (GL and/or Gu) are guanosi ne

(9uaa MedgePiromN R, PBHA&abIN@RPT to FOIMEX pRIMdrEbly Wohh P/ 10;

I mplyin anP/ limtation, when | or n =4, @ and/or Cu

cans Heintggsr fremdniel 49, a GUAU, GAUU, UGUG, UUGG GUUG,

CCRJheréFMRen PUSGG H%Qﬁn%in&td? an aWQl%Eué thefeofl = O,
@ and/or Gu can be,” for exanple, a GEGUU, GGUG,
GUGRU, uesa] >UcRydeasuGotey! hesascleydes(nualigsides) are guanosine

GGCAEUG, e)gf%a eum or GGGGEG etc.; etc. A
nucl eoti®de (nucl eosi of core structure elenents @

and/ or Ghediof;ect |y adjacent to Xu, in the nucleic acid
rroliecnu!rge %Iafoolrsrgg’egst(g_ll) (and of fornmula (1) and
(Ilgﬁ |sgpre?era y ot an uridine (uracil) or an
analtegele viHeamot. 3, s eripinefi@tail)loy anuekhlegieé theseof, and

(nucl eosi des) of core structure elenents G and/or Gu ., . .
direct| ng%rr b 8ek 5 [F35 SOt sEB e as 6F RapIGEURe! uridine
of for myl@acif)ldckyr;are at | east one guanosi ne 25

(guani ne) or an anal ogue thereof, nore preferably a

st et iteger iemleiest0 2" 3, 4, 5, 6, 7, 8, 9, 10, 11,
12,wHedein When¥P= 116.is gdfancliBe (éﬁn%) &Vﬁnar%%g?l@ tREEST,

guanosi nes (guani nes) or an anal ogue thereof. _
Addi t i onhey N a1 naicleasti0fe obthes prclsetides (nirdeasdepedie guanosine
3 and/ Ghedlbf S6LA j acent to N, e.g. Nu, and/or

N, (or Kﬁuaor eﬂl, as dﬁMe? ned below) in the nucleic acid

mol ecul ethefeof,ormula (111) (and of fornula (1) and

(11 [ S r Q I d i r an 30
iSRS AR ol e BB Rt 63 oot

( nyeéfeablydesgreipfwiaor =9 vuct, wie el ements G and/or Gu
directly adjacent to N, e.g. Nu, and/or N, (or Nw, or

N' as derhefed=19eMcw) in the nucleic acid nol ecul e of

whé[r&ﬁ%@ ﬁn&bﬁés}unﬁﬁ‘ﬂgrg%%aﬁ&{cwc@oﬂﬂg 816G ntdId 2y RdsEa %ﬁ\gtfh of at least

50

east one guanosin uani ne) or “an anal ogue there
retleotisiesf pretastlly of satrleast H 08f nugleatidlgst more greferably ofgat least 150

nuczegfigelsggv'ef ﬂ%ﬁ;%%%@ﬁa? T%I( SEPARRRRLO I fdstifieterably of at least

250gualeosdeses (guani nes) or an anal ogue thereof. Likew se

preferably, for formula (I11) (and of formula (1) and
(I1)), when | or n > 1, at least 5 60% 70% 80% 90%
or even 100% of the nucl eotides (nucl eosides) of the
core structure elenents G and/or G are guanosine
(guani ne) or an anal ogue thereof, as defined above.
The remai ni ng nucl eoti des (nucl eosides) to 100%in the
core structure elenents G and/or G1 (when guanosi ne
(guani ne) constitutes | ess than 100% of these

. S
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25 nmet hyl phosphonates etc., wherein, however, the

naturally occurring phosphodi ester backbone is stil
worapestset. Preferably, at |east 10% nore prePEF/ERI0)Y/007032

at least 20 % nore preferably at |east 30% nore

preferably at |east 50% nore preferably at | east 70%

and even nore preferably atjéeast 90% of all "X

nucl eotides may exhi bit propertles of an analogue as

Thedégrrqlf:tgl?%&lzi ,,'Cg,ggl foé&%ﬁg@angﬁgg%‘té{r@nﬁg?é O?/ pr i Tvention comprises

the %@hé}ﬁué BuUbst htéﬁrbnﬁr@ttﬁ@ethdhC|sn§i?éf&95||ydﬁs Id¥fifed above, and
within thé core structure el enent

additigapily ta|borderigg edementy N, @neler (*bywb%rﬁwbtj’eml%skep@éw GXnGaNy
may Béﬁjrergﬁéﬂ&ﬁ)) lcéccé@rlédspgné@ atsrlfeté‘rﬁ'fr?eosw ‘H‘Fe,t Hﬁ%e?l a® M8 NYurprisingly
are formed by a specific cytidine (cyto

fourzadnav dheiénveatays aszﬂculecwqodim@tq dgmoda () , ier htahleg thaystructure

38 B R ARy BOB 080 s i e resporseina patien.

whitmic lpessiiddg)indieatgd 3t ah gaseatewofl iNstiphacteleagé,i dhae compared to

adrré? %/tu%SI n%)thgg:?%eo Pu%iﬁgr(?%{h(gm al Jeh dgwtlé%lg{;}aeg h;ﬁ@%?ecule comprising
the é%ﬁi@mgi’@ét;uctmé a6, (dah el dn)pllfladembﬁt&ﬁhl(oﬁgk@nmnﬁe&uh a significantly
{ m al

hym ne), cyti.din sin i ncl ude, .
bettWi Ylﬁlg Flﬁﬁ' ébﬂée Y2 ptemni'eo Vs cﬁ% an afs ge(?med in formula
(111).OFRKI FloRGuRy deggn nigt pﬁrﬂkﬁlyrlp%vﬁﬁthg&)uguﬁﬁﬁl}ﬂ@parmg a molecule
aCc(‘?r%uanlne) uridine (ura I ne_(adeni ne

g éff%'?t%ﬁl’h@)r"’dx Oé)ft’m&i'ﬁe(“k)c%ﬁt Q%fi’}‘?éi) abaygt %ﬁa@ng in vitro
tran%ﬁﬁioﬁlntuéiﬁ@di iGHEMH 684dIM: pHa8E sﬁ%@mlrﬁetmfdsagseltwwﬂwt In%Re art, which
{ ation, h droxylatlon etc., including
are t.VPrf@ hymtad@@usmme‘lqsa@ecvﬂwebelc Zidret hyl - adenosi ne
(adeni ne), 2-nethylthio-N6-isopentenyl-adenosi ne
(adeni ne), 10 N6- et hyl - adenosi ne (adeni ne),
TheN@rd grigtine GG, af tmosianél) (addimed e)qgre 2losély or thetfoltbwieg:
(cytosine), 3-nethyl-cytidine (cytosine),
4-acetyl -cytidine (cytosine), 2,6-diam nopurine, 1-
G inmemyicleiitiatio shalecul goiaformelh (112 (ametdi yorngui@a psid@)) is a nucleotide or

deo%gwreﬁygg gﬂgﬁég‘?’ﬂge%t( Bﬁlaﬂaags? e?: ﬂxggrgﬂgaﬂé nnen}c’leotide (nucleoside) is
guadodimd ByhnihE)0sT J}Qilnéj(d?a/cdl) @r Whi GhaRBué Whieredf) Jnore preferably guanosine
4-t hi o- urhglne urag %
(guagine) PheR g RreRb R s 9ormectipn, ByaneRinsalspRngiqryridine (uracil
nuc%tlﬁé%mnﬁég%ﬁ&)ﬂgﬁ'@%t ﬂ%laéﬂlﬁ@d Qisnr?or{-Hz{tﬂﬁlyl decurring variants of the
| uoro-uridine (uracil), br ono- urldlne uracil),
natLgalbarqgglxry'lﬁgt WIW@@@@(}{WS@Q} i gHapesipe r(gednine) and uridine (uracil).
Acc?[ldr?% y%uaéo%ﬁéq %htrnlnr%' ;kgl LEIH{@&I(UFLCII Nér\'arlé)éyeg]%re typically chemically
deriSatiz@dhywqmttd@mnWEQslﬂq ) dvitle rQer lamvbby 05<;urr|ng functional groups or

CO"&’%F’Q&%%%%; t?%er%?lﬁ{hkgde% ﬁ':ég?gd l)dzereéed from the naturally

url
occmemgogqanusmell g3ar(|n|a§ aot Iuyldlmar [ ldanb ﬁmlamilde) ob- \Mb(lyblcmblsm:tute the
neth urldlne ur aci

natng”ydOf%l’l’l l}% P?]dé grB%ﬁ-)S or R?]rb qae lllrﬁ@ occurrlng guanosme

(guahyrbal)lb@&ﬁ&in@&uraam)dmdll@tﬁﬂdﬁeAc&i&mQTyeB@d‘fﬁﬁmaﬂ’br&ﬂ gfdidhor component
@nalog ﬁs is known to a erson skilled in thj art, for
of 1B aRAit"a Y (5 TISBABRPES D 1EURRNe) 9 i, (s ojigg may be
modifedtort@dletdd Gherbirord, RIRkly e bdde chnfpfert/ the sdgar (ribose) component,
4, 973 679, US 5,047,524, US 5,132,418, US 5,153, 319,
any atusalbsacaygimgAHactiagabsidegragpand(as theehesaiate spmpgnent forming the
oligBRAIGINE sahablEREE! DAL IR Shatd Aol Afmal! BLELARERIE by eg
given to those 25 anal ogues of nucl eoti dés
(nuceosi des) that increase the i munogenity of the
nucl eic acid nolecule of fornmula (111) (and of fornula
(I') and (11)) and/or do not interfere with a further
nodi fication that has been introduced. The nunber of
core structure elenent X in the nucleic acid nol ecul e
of fornula (III) (and of 30 fornula (I) and (II)) |s

I .
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20 > 3, typically at |l east 50% preferably at | east

60% 70% 80% 90% or even 100% of the nucleotides of
WXp18408758¢ | di ne (uracil) or an anal ogue t her eoPCT/EB2009/007032

defi ned above. The remai ni ng nucl eoti des of Xmto 100%

(where there is less than 100% uridine (uracil) in the

sequence Xnm) are then guano ine (guani ne), uridine

(uracil), adenosine (adeni n?), t hym di ne (thym ne),

c t|d|ne cy osi.ne), or an anal ogue t her eof defj ned
phosgiisyn C5ish ih O?WBQPTGMIP&PB?? iRl TedpiRicghonates etc.
hovJeOéWbt@re{ll|y|dc):uﬁb@\/pﬂ\oaﬂ)tﬁﬁh&&lﬂlbatlfb%nb%tdﬁbénH pedf@&rRINth the context

The bordering elepent N is typical a nucleic acid

of the QrRsAbleinYERTy Afditigngtln Bre atsautr'bpse Jocoypponsngfie selpftpd from a
des&fyn@@s%u?)avﬁcﬁlgrlﬁ%e H@Jl&c Q\Eﬁf RrARNA QL dRRRd atéovteowﬁgrem the sugar
ucl eot  des cleosid even nore preferabl y of
(ribespbeamppnept @@elﬁngi gom Qjé@ﬁoﬁﬁdms%o& des), wherein the
30 lower limt of these ranges alternatively al so nay
be 5, 6, 7, 8, 9, 10, or nore. Preferably, the
Accn@d@ptmndbgués@@uemnrdze(gytartjhe)emmhtdmea(ﬂEaaIhldelpda,d&mhdty implying

S fro yanosi ne (guani n %f ur aCHE?

any STt SRR ERPigrd dRRE 0 Ry sty o B auanine) o

urldg@y(gﬁ&il)’lﬁh)at lﬁtilsjl/)@rn ﬁreranallrx]@gmelnt, tier @anpéé bz//\%tb@raumr fisthylation,
oraerin el e LNt ucl el Cc, acl A .

hydiyyaf ey 7 S50 pEFI a0 b 0 BRI 2d -REhEERIAaoNe £ GraRing, 2-methyl-

gua&dsl.de) g’lﬁa‘t‘aﬁfeﬂ' ngz &.ﬁwetrtw:gpmﬁm@t dguam@tl smnétw dd@néine (guanine),
npose any (random

d'hvéiéfqu@ﬁ'@é uravht tﬂupyr'ﬂmet HEC f; caét%tw"nthytma@rﬁe@mtwhlo -uridine

(uraB) eﬁtcapbofxgngaaunn%‘émeur(ah@rtun%m Wlhgr‘oﬂ‘?ncﬁHé 3(9+alc)n> 5-bromo-
enosi ne eni he dine (thym ne), cytidine

urld(r@yt Brcie) Sa;ﬂdxoavmathyhﬁan@geﬁéyldmctlm@s@raﬁdb| éorme@els?--tm@ uridine
O S |

ura% Uﬁgggﬁg‘ég%c)ﬂﬁ gg%eq’lgaégg r?tce){/w g@t ﬁqﬁethnlamlnomethyl -uridine

uuagéqﬁenUQOhﬁmﬂaomemlthﬂnbuaUU&tummﬂb 50nmboaﬁadubyvnmﬁylundme

(urag‘lﬂogt é‘thag&qdm@uracuﬂ un?meb( ccf 50’2@’%8“%?8% %\lyl est?r uridine

tlreo nucl eosi'des even
(uraaiheBibxyhcetic B0d ). Phetezbativrcdfeath dedogues is known to a person skilled

in t %%géggrék%gﬁ Is ?@?égég%tegtsteggggq%%ntgef '4%{758,2% 4,415,732, US

4,438, 0d62IUS A600l76EQUSAGBS7ZNUS 4,97, 60D\ ES §lefy BoL | 08s, 132 418, US
wher ei n_the sequence ééplcally co rlsgévggt mor e t han

5133 ferl3 cal62mi@) Pudhedsr ¢h Re) IngeERAsated by

refete'ﬂcé‘ hé’r’efrﬁ“ﬁttné’ ir E‘ﬁ{irG@thrt'hQ Qasps%?' dnl a‘?ﬁlog'ue Qs d&s!&ﬁb@@ H5&VC Breference
|Ca ¥ npri ses no stretches of nore than two
&

is 8'iV@I'éﬁﬂ?Q§ 'yﬁaéh@@tqna@guemh@t Bssgage e srneragedity pbie nucleic acid

mol @9}5 (aaﬁ*ﬁrthn]@})f f&%‘ﬁ!a ?nfno( @Mt%?ﬂ/(ﬂ'q} nSt ih@HBR with a further
aC| and/ or guanosi ne (‘guani ne or 15 an

mOdafmraaItlogu tthae beert intiodecech Adtleast ohe gfianbaiat (guappie) ot yudine (uracil)

or an%%ﬁlogpg{l}%teiqo@@aﬁg%&qnl?taetenc?rr %G{Jétw r%?érﬁtterptg %f SB% 5., %tionally at

leas{ hQ%| 20%} d@%) 46%, BO%, 6686, 0O, 80% 9a°/<dd)rr®(eh|1y)0°/o of the nucleotldes
nei ghborin 03| n. Additionall r alternativel

of teeHt ARIcE ehgiants Clan e B Mo fbr TbgiAdSind tgunine, a

natudglfyl oddutririgsuridiie (ueadil) td‘lﬁi/é‘r@i{tmﬁ%ubyﬁéréﬁl dnyi/cﬁQﬂﬁlbltSfBSpemes of

a content of a or an ana
an tﬁ%@tggsth%?@faéwgﬁwf b?reabé’ efegtyott@cf%re strtféur&ag/smart Gend/or G,
conththst & Q% orﬁ@%ﬁal@%&f F ab nytuedll ab&,lﬂmrlé h%&ﬁ% (go¥FRe) and/or a
nor e referabl about 20 to 30% §
natysalby eﬁca'mrgg B 'a%trﬁc'ﬁa%a”afvtcéhpafﬂrald% ut nat'ﬁ@t%r(a@qlms'des> of
thes@rco@"str@@@jlrgggﬁlenﬁﬁ Sl det ?J?r@l(ygugg v@heﬁjf‘%g trﬂoé%/@feébly be
to 45% or 10 to 40% noré preferably of a
35@6 even nore preferably of about 20 to 30% and nDst
preferably of about 25% a content of cytidine
(cytosine) or an anal ogue thereof preferably of about
O0to50% 5 to 45% or 10 to 25 40% nore preferably
of about 15 to 35% even nore preferably of about 20
to 309@ and nDst preferably of about 2596 a content of

o o - o o o Y Y o
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5 may be, independently from each other, an integer

fromO or 1 to 100, nore preferably fromO or 1 to 50,
We@Hn/ 0358 preferably fromO or 1 to 40, and nRGI/EP2009/007032

preferably fromO or 1 to 30, e.g. O or 1 to 5, 10,

20, 25, or 30; or from5 to 10, 10 to 15,15 to 20, 20

to 25 or 25 to 30. More prmably, at | east one

(repetitive) bordering ele Nu and/or N', may be

present in for ther u or v are n
dertjcalyapalogs! @rgﬁ Sﬂsob)ne(efe ‘é‘i‘?‘%“id%)”%‘?‘?ié’{eﬁnbeg all guanosine

(guahtR) ﬂU@l@étﬁieNdréﬁﬂ@(n@éd Bl 1 3 Qh LRSS RSine (%Mﬁﬂnapéﬁhey may be distinct
preferably in the above definitions. Additionall %I

(e. gce)tnlsafﬁ éYVPdHff?fﬁmcgﬂa@%t’ ranglogres wibstiteiet the 1¢urplby aéeqrn@g guanosm
nuclRbggBnts to the el ement NuG@ XruGuNv may occur as
repetitive elenents according to the imunostinul atory
sequence of formula (I11), (NuG Xu, GQuNv),, as defined

The%?rrﬁb oWﬂS lgé)tﬂi %Qr?ué’] E 8fco ?St';‘l?(!?lﬁ% Hn%%? @?G,tg}l%/or G,) in the

ned erren accor ng to
nuc(eNuﬁld(m(ﬂ},d\Nk) of, formuldeélileramdrué(ﬂorbyjla n)tagie(ﬂ as determined by | and n. |
r apl roma ogt 1.to

a nt e 1.to
andgy PEOFSy B bie rberdreg 2 agader 7 raAddobin 941 00,1
to 7001 l(ﬁbo,r@‘éferw)eﬁ &b abJ yetalﬁbr_é rp_téfgebllyﬂr mmh&dtévén h!bl:lé-ﬁreferably 1
t ext etitive e nt UG ,
to 39@’“ é”b@‘ﬁ ?W%’r"’ait ‘Efanﬁ%’i‘?ﬁég ng’t‘%%femaé'dég%ﬁ"d% mg 4 >/ 6
7,81 9, Fo,Nal 12,018, agl ys, nreeﬁerfzed%mozil neni3, Juhes, 26, 27, 28, 29, 30, or
| munost i nul at ory sequence of formula (Il I)

even @S- Xigtamplvalor sachjistease avhand e d/or §rpti G éssBurnegpe (guanine) or an
ana%%ﬁéjme'r'&ﬁ ﬁcmhgw 1 oPrmed ar aplexst%eio@%sg 5@%@4 a! %§§t50%, 60%,

e of the follow ng seqlences
70% 807 &9 Yabosnen 1098 ot ﬁhemmkeetldesmgzﬂdeﬁmfalom §tructure element G

(ef %ﬁ%?r@?%r@% ?ﬁés ,neegﬁda;ﬂn% %{or af'f‘;llé%bflgﬁg’édfsﬁoree%m&e without

ei ¢ acl
implyhagCa§miiinitayora 8lehéoeims 400G, ayérdinear byt Gsiaxeinple, a GUGU,

ooy, §i5Gent et Ric GeBTE GaPD: Ryieth WG st OGS SGts when

or rag Hn@| aglier Cheaedle, foaz{pld)/ HELEEOBCTUEPRQY)ILOCHE2UCGGU,

uaGio AR abTAES: "RV ne e Bm MG RS, GUGT,

UGG, asi 0EGGT, &d.; aal Agueletliidd (HucrRBbYEr aﬁemrbq;ﬂa@lture elements G
nucl eoti des (nucl eosj des?\tl p ferably LIJ (ur
8

andir G, duectlygrizcanh &9 &of i QiR agl fermu ?a (III? (and of

forn%ﬁﬂ%ﬁn&% hﬁv'lsnﬁréf@gﬁpeﬁ&em Wi @f’i‘&hl %rh% aﬂaﬂo@ﬁ‘@ttnerof More
Habout 0, preferably of about 4 to 40, “nore

prefpniaéfyepaglpytl@p @[ygl@ps@es@ f3gorgr stuictuge elements G, and/or G, directly
adjacent to X, in the nucleic acid molecule of formula (lll) are at least one guanosine

(guanine) or an analogue thereof, more preferably a stretch of at least 2, 3, 4, 5, 6, 7, 8, 9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or even 20 or more guanosines (guanines) or an
analogue thereof. Additionally, a nucleotide of core structure elements G, and/or G, directly
adjacent to N, e.g. N, and/or N, (or N, or N,,, as defined below) in the nucleic acid
molecule of formula (111) (and of formula (1) and (1)) is preferably not an uridine (uracil) or an
analogue therof. More preferably, nucleotides (nucleosides) of core structure elements G,
and/or G, directly adjacent to N, e.g. N,, and/or N, (or N,,; or N,,, as defined below) in the
nucleic acid molecule of formula (11l) (and of formula (1) and (Il)) are at least one guanosine

(guanine) or an analogue thereof, more preferably a stretch of at least 2, 3, 4, 5, 6, 7, 8, 9,
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20 nucleic acids, each N independently being sel ected
from guanosi ne (guanine), uridine (uracil), adenosine

W@ 2060371389 , t hym di ne (thym ne), cytidine (cytBSI/ERY00YH07032
an anal ogue of these nucl eotides (nucleosides); ais an
integer from1 to 20, preferably from1 to 15, nost
preferably from1 to 10; 105’3 an integer froml to
40, wherein when | = 1, Cis$ cytidine (cytosine) or an
ana e fhere | east 50% af t

10, Fet EobF b Tndei dberBeld oheken 30 i mare BPBS sreogiines) or ar

and@gmam@k@gue thereof; 15m s an integer and is at | east
3; wherein when m= 3, X is uridine (uracil) or an
anal ogue thereof, when m> 3, at |east 3 successive

leeufléeﬁbr@%%bqwrf@ﬁfo'rr%hla%ll )3 ngb‘?ﬁu%f Uardd%’]mew('\é‘ﬁ 2%kl > 1, at least
occur,; niIs anlnteger from1l ereln enn:

60%; 708,189 % A0 %] pheve(rt;WQ%lqﬁél)e UI’CI%ﬂﬁldah éﬂ%b?@é'dﬁfﬁ of é‘@fcore structure
n.> a 0 f
IR0 53 OGBSO 6y e e
Thetrmaaleofg nug, eolmdafy elepndgp,@@dgm/d i the cnvecgiciatuoe kiemeats G; and/or
(](wﬂte er fro ref a n when.

Uanosing uanmebcoﬂstu%?&v\ﬁs&hanb{ (%I%)Mg)ﬁ{he ése nucleotldgs (nucl’eosndes))

& °nuct
mayrtbérebel b&dlﬁé (dracimner an @hdlbge thasof ab dafiyidd lafreiabefbi@ast 50
nucl eoti des, preferably of at |east 100 nucl eoti des,
nore preferably of at |east 150 nucl eoti des, even nore

X, pRiticlRFIR yindhe aticlerasdid RdcakcdgointdLa1p@Hd BPfrmula (1) and (1)) is
preferably of at |east 250 nucl eotides. 30 For fornula

also( 3 1Pz St%yreoff'effﬁ@t aef iihia PEFgotfle, eh depyxnucteglide or comprises a
nuc@bﬁg@n%em d ithé- nd&éoﬁag Nt]cl@&(ijde)f {sxi%ocan\f‘rs‘éle%wdafrbﬁl guanosine

the core structure as fi ned above, as wel
gua,nmeégmd;t,noa(urqal mdenosnpp @ﬁgnloe ghyml iRel Shyg’pr,yq ycyfh@hne (cytosine) o

%:%E?tthcé(lll r;éfe'?%ﬂl? u‘ M’\%Q)‘ura‘ém 5,933,{39@6%&' tKerew] &4 % § cbﬁhectlon

nucleotide (nucleoside) analogues are defined as non-natively occurring variants of
naturally occurring nucleotides (nucleosides). Accordingly, analogues are chemically
derivatized nucleotides (nucleosides) with non-natively occurring functional groups, which
are preferably added to or deleted from the naturally occurring nucleotide (nucleoside) or
which substitute the naturally occurring functional groups of a nucleotide (nucleoside).
Accordingly, each component of the naturally occurring nucleotide may be modified,
namely the base component, the sugar (ribose or desoxyribose) component and/or the
phosphate component forming the oligonucleotide’s backbone. The phosphate moieties
may be substituted by e.g. phosphoramidates, phosphorothioates, peptide nucleotides,
methylphosphonates etc., wherein, however, the naturally occurring phosphodiester
backbone is still preferred. Preferably, at least 10%, more preferably at least 20 %, more
preferably at least 30%, more preferably at least 50%, more preferably at least 70% and
even more preferably at least 90% of all “X” nucleotides may exhibit properties of an
analogue as defined herein, if the immunostimulatory sequence contains at least one
analogue at all. The analogues substituting a specific nucleotide type within the core
structure element “X.,” may be identical, e.g. all cytidine (cytosine) nucleotides
(nucleosides) occurring in the core structure element “X,,” are formed by a specific cytidine

(cytosine) analogue, e.g. 2-thio-cytidine (cytosine), or they may be distinct for a specific
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WO 2010/ 037539PCT/ EP2009/ 007032 29 core structure is

defined by C X, ,Cn. The definition of bordering
W@RHEMEBS3Y Nu and NI, is identical to the defi nP@T/BP2909/007032

gi ven above for Nu and N. Mdre particularly, Cin the

nucl eic acid nolecule of formula (111a) is a

nucl eotide or 5 deoxynucleoblde or conprises a

nucle05|de wherein the nucleotlde (nucle05|de) i's

|d|ne cytosin or. ur (urac or

nuclalifoe dnudfedant S8+ SRS O cfintlc criine (Y Binpp aflogues are
confafmetasitHie theQdorel strudtie eledfeaciX Y. nucl eoti de anal ogues

are defined as non-natively occurring variants of

natural ly occurring cytidine (cytosine) or uridine
Analdg ﬁ@sc'df) %sﬁﬁ@t K#@ﬁrneﬁcﬁﬁ&q}engjr%ll C)é‘dbﬁ’ésﬂ?e (fIenrd) N&hymidine

or urid (uraci anal ogues are chem cal |
thy@enen),vaytr%@ smom@l é@tqdaew(hwtll@@éﬂ@@@)\\/vﬂ'mnatlon any natura“y

At i%E! I S,

occ R P AR E LG JREPLERT (UG urHeZ S, adenosine
(adeotrteDthhymgilrag/tthyjmme ()rcgottmtinmeytosinemhadhaﬁebe(amrdterw) chemically, for
exam I% g)gfaicg&gg'g’ﬁfl{“%né} ‘%ﬁ%c?’yg'ﬁ%wapo Io]tgglt gi t?f—meﬁl&tl-adenosine
ade(ntryzb @sinpthy|-adenasind (atenipey, aerhbt}lylﬂuclmtsbﬁ@wtenyl adenosine (adenine),

NS Sk (T b onBRERy CRBRARSY B g tio-cycine

cyt&slllr‘(za03-|n5etﬁwiélyﬁ(ﬂhé de/taEne), lﬁaba Ina@tineq@ytos1AETE 2 )6-diBinopurine, 1-
base conponent, the sugar %ose conponent agd/or

metmﬂ@%ﬁ%ﬁﬂqaf%ae@%or%Wthsﬁwg'nﬁhe(gw'@%nuér% ifriedfey!-guanosine

gua*aﬁﬁskbmﬁ\ethvh udHOPBN g RniHRY, elih&SndTBY -RBth§HRSEihE, utcﬁﬁydm uridine
phosphoran1dates phosphorothloates eptld

(wragili] & He-8B9ne i) p hosproNaEdy lstiBomel 2 b e (rac, 5
r ter
BB RSN A LA GRS s e e,
5- ca(rlaqwomthyé?)mlopmthyﬁun@né u(nmﬂl] )51rrmhmludethlqmmd10@t uracnl) N-uridine
y_Lim n, or )
uraE Xaﬂiger:ta i )?L gcch‘r%rhlyir)]g eét?; di ne“{ﬂ$+%g%%g§; Ll Qigne uracul) 5
metbmuyamn’nc)m&th;dtz "hlaSUIbd!GEI ualatuér édmetheny@abdryyjmétbyl tmchmqaheacnl

metﬁ%ﬁ/r H{ I%E‘geutrl?(gp %")IE térac@-qg?ﬂxy8¥% ox%fi?{tgétgxli/?sgetsrf“gjﬁ’ne (uracil)-5-
oxyakeletaa ev&):ydiuedsme B@é-@jhﬁﬁd;qTZD-que%sax@QWbut@xbdllﬁfé n@d inosine. The

(cyt osi.ne i hydro-uridi ne (uraci|l 4-t hi o-uridine
pfeqa%%.qf)sug'sa A58 5 KRNy oPero s B Inahe ar; Br gmple from US

4,370 41U ac4 ud1,796 (@%bﬁsmby@swémmm 4 800 domeus 4 668 777, US
uraci l 5-Fluoro-uridine (uracil bronp-urid

4 9;(3Lﬁ7a?c M5;5’ 047,844 Hox y e 1y BakP rohiet h l!i-llﬁ @uzﬁ%ﬁéglaaéuusﬁ 700,642.
In tRe 'E§§eh¥# aR” atnglogué”dsddé’s‘@rlt(édlr ﬁs‘dvle? paticlifat Gr&€rence is given to those

(uracil)-5-oxyacetic acid ester,
analoguest ﬁW@hqﬂdﬁ%tWyeosmqskjﬁhﬁtglr(cmaa@ the) lmmunogenlty of the nucleic acid
fhinos [
molgc;lngtorﬁ%iﬁ?!:agrll f%r%u_ 1) dH{] nS% ﬁ%écgr:“qcsa’ﬁét ihterfa® with a further
mommmmbhdxyhasbdnmeu@mnadlI) uridine (uracil)-5-
oxyacetic acid nethyl ester, uridine
(uracil)-5-oxyacetic acid (v). The preparation of such
The anaibegufsore strkdianereldndera Xpatsonud&ic laceidmblect leef &rtnuld @) (and of

fors ] 5hagHeE a4 Bl ey o s ke ey at 9 3% 5. 6,7,
8, 941807, 67913,U9, 15/‘062@,‘1%8)3?)52@3@%@62@@% 30,7413 53) 50 to 60, 60 to

5,047, 524 'US 5,132, 418, US 5, 153, 319, US 5, 262, 530
70, ZRde B & trod), GRZ0 HOHe”&Q ] 2k 1R 40 PO QRN ApQre, wherein when m

=3 'X]quﬂﬂ{ea(hﬁa‘éllp& zfne(fn%‘c%ﬂg %Jﬂ&;feérﬂi WRert REL B, ﬁnéésﬁ 8to¥ mdr® directly
he case of an nucl eot’l de (nuc eosi de) anal ogue as

descrlbed above, preference is given especially to

t hose anal ogues that increase the i munogenity of the
nucl eic acid nolecule of formula (Il1l1a) and/or do not
5 interfere with a further nodification that has been
i ntroduced. At |east one cytidine (cytosine) or
ur|d|ne (uraC|I) or an analogue thereof can occur |n

o o o R o o e o g,
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20 nucleic acid nolecule of fornmula (111a) is

determned by | and n. | and n, independently of one
WQpuDHgs39 are each an integer from1l to 90, 1 PGI/BR004007032

to 70, 1 to 60, preferably 1 to 50, yet nore

preferably 1 to 40, and even nore preferably 1 to 30,

wherein the lower limt of these ranges may be 1, but

alternatively also 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 12,

13, 14, .15, 16, 17, 18, 19, 20, 21, 22, 23, 24
suceggsiveyylidings (usarilshey an pnalggie igiee” Omf'@rﬂaeoﬁk?mef‘b% Wdeula ()
(and2&f forth@8 @ andMIBNaboveNslichra dequerce o at feadtyd bAinBRe directly successive

(cyt05|ne) or an anal ogue thereof and when | or n>1,
undmes ((@rasis) somferiegrte ipcepreciipn yvit th||se§§)(llc5tg% asspdmongopic uridine

B9 % qdNE0A BYRE JIQQJ(PdPrT GRRiNegLERE! Hsieal [y 80RtH 8F dt least 3
e e o e e

re structure el enent
4, 5cG7,& Aer (18y1 bsizad$, bh, 1anT il 38U, 2ReR@ &7 30,3k to 40, 40 to 50, 50

to 6@%3(??4&0,a%66§02®1 OI IBR_JO]Y gpg% 39%‘ dﬁo;%? téggﬁﬂ’uh%éﬂlracils) or

optibhilty, anGldgdes ﬁ(l@idjmésmrﬁﬂ]llléb d€uked, aboGECSuah a(iﬁfﬁiibtomtmrixjine (uracil)

seq%ﬂ?c%’gsﬁ d/ v Cr G ,%%J&)frt exarr% Cicid molecule

of f&hn\@lﬂlll Wfoﬁﬁﬁﬂb@ amqt.aue@erepm fefeﬁﬁfﬁﬂ‘é;fom 2,3, 4,
etc.; etc. A nucleotl (nucle3§|de gﬁFcore structure

> Oremg??e'ﬁf’%‘)t@'ca‘ﬁtﬁ’/'lﬁ' uractl) SEAUERESS\ MR AL et ¢ QF spore HHIinRR (uracils)
or MRS tBEledf MBI 8t € whiich Wdnotonic uridine (uracil) sequences can be
20107 037539PCT/ EP2009/ 007032 31 formula (111la) is
'”tefﬂ"'lé?cb\“a‘lbp)ﬁ%ftr%ﬁ“rﬂrq Anend )i Y ﬁblqa§t e gENanas @@@me adenosine
B K LR 3o NRSENAEE) o 2.
4, X or xidre. Far edephicivedrc mci 3 KoliesWeUofWher rmml—a4( Xdxay be, for

exauﬂhgf;}\tgﬂo%?%gm?gegxt'l &%.ohg%sﬁgw@ Pfué‘lnggg?&,z,g}@u, AUUU,

GUWU Br MUY, €8, Wheri(n —11() AR, cahFe, fdr etdmplep withbutl implying any

imifion o, SU TP G daBy AL i ARG uBleiuucuu,

UUgDJWLeUSJUjeétC OThe oelestidagcdfux e adjaeefﬁntbscpbr andéfotheGrucleic acid
i rec adj t N, (or ",oor
molRgIES! tohinb i Bareiap Sortire wiitine <5 or dnalogue teise? When m
> 3 fopianillyat(1&dst 3D, %réféﬁf)@ra'ibédét b0, aov/oueo%l 06% d;'rfélléhh)OO%, of the
or .an apal ogue t her of prefera lﬁW§?UC|e0t' f
nuclentidgse 8 .Xde%,')e wiidipg r(yragtly thalﬂ‘r anEPRYee Htegeah) agflgfiped @Rove. The
remgl'nfr%ﬁdd'ecﬁqb@Sﬁfat td @O(Nfo (Whére thbte |@fe§is/ ®an 11—)@°/J\Nr|(§|ﬁé (lMﬁ‘éll) in the
defined below) in the nucleic acid nmol ecul e
sequsince ¥rhare dhqniaupapsiae uaninek asidingieragik pdenesing dgdengiehdhymidine
thyﬁ’1Ir n(fj‘rkgﬂﬂﬁa%(?&}igsur‘ié? S &AL nalggﬁeeth&ge‘éf, ‘%g@@#il r§1’ed3a1b§>§/£ itsc hlgf
15 16, 17, 18, 19 or even 20 o} nn}e cytldlnes
The |?l¥rél?r§osgl y’attﬁgrs%ﬁ%%: a&g%irg;f&%\l\; §1|T kk%v n§Iso fonta%ns bordering
eIerhtBﬁ&N Tﬁ@%)rdk@l‘%g e&ﬁ):%nt QDi%/d)qﬁcaél\yamut&@n%aoﬂ sédjleence havmg a length of
nucl e f e, cor s ucture
abo i, e BTt o 0By oS P ods Peeferahialcb ghevt Ady dBnuciectides
(nud@&ositiz), Bash @bm/;@refefd‘lﬁy beifiun uNg 20tk RotitetgBucleosides), whereln the
lOwéﬂnucle Sld 0096|31the core structure_el ement

It ftam eraghyedy e maytss ey’ 80 9° 15, ctmare. Preferably,
the 'fﬂﬁfeot'B@s“ (R0 kst BESACHUG B iridperdiy RN Jibnitianosine

then be uridine (uracil) or an ana hereof, as
(BuapiTe), nerdd'ﬁ@r(@raﬁ@efaéﬁeos'@oﬁedewﬁk |tbxm@? & (tymingly gytidine (cytosine)
andfo‘r'rimgﬁaIS%LeetfgrédfCH”oﬁwe@ﬁ&%@t bbrdefi element N in the nucleic acid

i munost i ul at ory sequence accordi n formul a

(111a), is preferably as defined above for formul a

(111). The nunber of core structure elenent X in the

nucl eic acid nolecule of fornmula (111a) is determ ned

by m mis an integer and is typically at |east 3, 4,

5 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,

20, 20 to 30,30 to 40,40 to 50, 50 to 60, 60 to 70, 70

L NN NN L NN NN A NN A NN ~r . A N AP/ a2 P



10

15

20

25

30

Li kewi se, the inmunostinul atory sequence accordi ng

formula (111la) above contains a 20bordering el enent N,
W@2081sBar Iy Nu and/ or N', wherein the bor derPEEEP2009/007032

el ement N, particularly Nu and/or t\L", as well as

integers x and y are as defined above. The el enent

NuCl X, CnN,, nmay occur as angﬁpetitive el enent

according to the |nnunost| atory sequence of fornmula

111a as definped above, wherein the

molbagle Bl abyiagh F%‘i?é?'“f% T HiE RIPSePhiny e QR BRY bAASERMRE Weich may
be cﬁ)ﬁ{p@%(ﬁof(am‘lﬁhd&rwﬂﬁqwn@ BlailaBlel if titeire rem:lm&dnbé’petnﬁ@ntly selected

i nt eger a. Preferably, ais an integer fromabout 1 to
fromy ayanasine (gEning)t gridine hﬁcé”fpﬁ@#’t%'@ﬁl (pdapinelnttByaiding dthymine),
cytuéﬁh@%%ytés ind a*@/orr@ﬁtanﬂf)gﬂeef)ﬁme)!e A cleBH&RE br HoRM AR polymer of

. hi's context, the repetitive elements
thesmaﬂxa@m nuqmﬁ idss), &mersh agse piiovided ethat fuchm segesmcethhen length of
d | I
abon?'thﬁ‘t"&gb hw‘%@erﬁkﬁ S’lf g?g@y&g&egge%ggé gﬂ;eﬁ{rorgm?g@%lﬁ{%o nucleotides
nuc(lédu(dexrrﬁhm e\&n a@rejqfrefﬁexbl)ahxﬁvmoucohnm 3@sora 4ctw 20 nucleotides
J: gﬂ gf pL af ably selected from at | east

B RaTh g Trng ALY of Sk 1D Noo: 8183 as

defl ned above: WO 2010/ 037539PCT/ EP2009/ 007032 33 The

nosti nmul at or en cording to. either fornul
Accpii g O PeC i1 odHERt RN DE, RURFC 2Cidieaurnss ot e above
defiRitiBAE WhePlifthS seqleide (S tf/ EalN@r‘?rls@JﬁM)mér@Qﬁzﬁpf idemayalbRicleotides
Si ngle stranded, doubl e-stranded or partial

(nuclensistes)-asdefinrebaPoverie a diectiengighihering rPOP'BPWU}Pa¥*Iq sepyencg typically

conﬁbﬁ@&r@é stretcHeb of fore MBS |dEHEA MY 1es64R4ENGEeSGIR) SHid¥ed from
to either formula (I11l1) (or (11la)) is a

adergsing (@detineineididineueyterinelagridinabirecitllaad/or ggarasingdgeaning, and/or

an {%E‘l @lthé(reéij (ngl sﬁE{cﬁWSanv’%E” ¥ Iu%" b a%dj’o(?nagltgh ue thereof),

W se I nunost | ful at’ory uence accor %1

moreor@emhlgmofsgphgﬂracm lile} ho Qdﬂntléalmaye))tud@ (aucleosides) as deflned above

in a}%gegcyg:nggik ﬁr?%ﬁgﬁltmgngtfdacﬁt alll or altgrtngll\éérl] Irge Se'genr?u%lelc acid

sequdncé ndthimherabste maﬂr&tmxfsymem)eﬁeeeqmedymgallycrommhera content
f,or mul AL o °

of afipine aderuieh ot antr BRRE duarEpripsPEhlved! Sbeut Ruesar 5 to 45%, or

10 t3CH08s, S66H w@rablf cai abuGt FS © 335% devﬁﬁln%‘rel Ipeefdablgfof @bbliteX0 to 30%,
f or mul (1lla singl e-stranded i

d Sobbly ) o [ogue thereof
andyRest REGfeBR Yot O Y A (eyagll) €] apgynalogue thereo
prefEalfeNabo@thodneb] £rosigaansted ook ernér%QJréf@rany Sablut 15 to 35%,

core structure, the core structure QX
evercmere preferably of aba| 3P 9630y and r@@fttemefﬁriaélﬁ Qfta éb%$°/°oﬁé0”te”t of

cytn&hek%sﬁ%‘?\ﬁﬁarﬁjgﬁlélg ﬂ"\@tqu? ﬁe?éakﬂ{/ oPaboUt B ¢ g%" %345%, or 10 to

Even 'nor e erabfy, ore structure
40°/c|nx<w€n)refe|fa tyedftabony 15 m ﬁﬁ%a eyén mpre( prefefaiy af )abcmi;ZOtte 30%, and

t Su
oSS 250551 SRR WBAER B  rppe e
prefe@blyrd, aboutsd topi 086,65 a4 57 oaret0 tblm°/entone¢>refenablyrrd about 15 to 35%,
CI| stret h,or 5 60% 7OW 09% o
evert e PRI GbPU 2D 5 A0ty VBB Bisirat gt 370T 45°%. Mos
prefefablyl MTHROSd amlualety Ycid sag@dce vadtorich algoveoddinittidk, wherein the
squenrcglfl)llplcally comprises a content of each adenosine (adenine), guanosine (guanine),
cytidine (cytosine) and uridine (uracil) of about 25%. Examples of such sequences of N

include e.g. agcu, aguc, augc, acgu, gcua, gcau, gacu, guca, cuag, caug, cagu, cgau, uagc,

uacg, ucga, ucag, agcugcua, gcaucaug, caguucga, etc.,
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(I'11) or (111a) is a partially doubl e-stranded nucleic
acid nol ecule, other parts (than the core 25 structure
W@RMABE3Df the | munosti nul at ory sequence accCRCTHEPZPO2/a07032
formula (111) or (1l11la) as defined above may be
doubl e-stranded. E.g., the nucleic acid sequence of a
nucl eic acid nolecule of either forrmula (111) or
(111a) nay be doubl e-strand in the region outside
the core structure @ Xu,Gu (or Cl XruCu), e.g. in the
bordering el ements Nu and/or Nv, and single-stranded
Thel funtt® of BBkdRingfeldaérd N G @h& hitBic W mdufeObBformula (I1I), i.e. its
structure G X (or Cl XnCn), preferably selected 30
repetitigh igtdetesaénedoe niegerhe 2aBGY ¢/ dBrs Mbdn sheyDetieis acist molecule of
fornm(lll)qn%écul'agg-(reEetﬁive?Bon@ﬁﬁ%el@ﬁw%npﬁu LRI 48HrdlH u and/or v
el emrents” Nv and/ or "Nv nay be ubl e- stranded, "wher eas
mayt bee indepandeantly fremeeashtothest areintager fréroOhar Tato(1100} nogg preferably from
( ) r e,5.Xn, e
0 orgh ) eyt fhord OEAEMPEORI'E! LR g8k ULy BoE or 1 1030,
e.g. D00/ ©37 389 PG TI-BR B0 BT 32030, 10 teet Hdti toel0y 201to 25 or 25 to 30.

addi ti opal t he, i nostinul atqry sequenge .accordin .
Mot PRNT al st € efRHR S BB AbheRY S S i B Blesent in
fornajlmﬁlne,- ifsé.r eiﬂ«lcéed; :a;lldlcxl Qe n(a‘i lfcli n‘i@’ee@‘dfeﬁabﬂlﬁdﬁt_ﬂﬂ: (Pegpetitive) bordering

el t her r a or a) an a arti a
eleraili Ne 2 PriNcE PReSR e YenEeTg F’é‘gl)(l'a(”g“c%ttﬂyﬂidlﬁé)"f'f}“s-

either 5fornmula (I111) (or (111a)), preferably in a

ratio of about 1:10 to 10:1, nore preferably in a
Addjtigrafly othe 1comhigatipny of eere gitryrtyge elsmentseand pafdering lelgmspts to the

elerRERNEGDES, RTRRYITBIM as rE;Eintiivgméﬂ%isi J&b@ﬁrﬁg’ % thE€AHARSstimulatory
according to fornula (111) may be selected frome.g.

sequgige off fareutao(llowith& nces defiged rabavSE@hEBIMNGhe gaumber  of

o RN AEEAREN S HIA I) (HNESEB s, i tmine
by bEgaGaGRARSRbIZUIGEAGCIRegEE fidoUabb UL 100UUUCGRE 1 to 20, more
e R TR A P TR AR R el v 10 v

this NEhtedt]l the(rg@titive €N R0)s2Y, G X,,G,N, may be equal or different from each other.
GGGAGAAAGCUCAAGCUUGGAGCAAUGCCCGCACAUUGAGGAAACCGAGUUGCA
UAUCUCAGAGUAUUG 20

Acca@w LN KA AR AR EAAHS UMLK AL Gence of
UACUAC

for@ﬂ%@@@c@ﬂé@ﬁé@@m@m@m@m@wy

S i
STW&%&’% WW%HH&@%&E@ 1B RsSERJ B defined
above:

Furthermore, immunostimulatory sequences as defined herein may also comprise e.g. a

nucleic acid (molecule) of formula (llla)

(NuCIXanNv)a

wherein:
C is cytidine (cytosine), uridine (uracil) or an analogue of cytidine (cytosine) or uridine

(uracil), preferably cytidine (cytosine) or an analogue thereof;
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25 GEGAGAAAGCUCAAGCUUGGAGCAAUGCCCGCACAUUGAGGAAACCGAGUUG
CAUAUCUCAGAGUAUUG
W@EBTOCTSBGUAGCCUUAUUCUUGACAGACAGUGGAGCUUAUUCACUBZARZEAUD 7032
CGAGUCGCAUACUAC
GGUACUGGUGACAGACCUAGGEUCGUCAGUUGACCAGUCCGCCACUAGACGUGAG
UCCGUCAAAGCAGUU
AGAUGJUAOACUQJAUUAGALELEGBA&%AOAC{ZUC{BAACIBA@AC{BAGJA&JG

X m@%@ﬂ@@%ﬁ%@&é@%ﬂuﬁ@@ﬁé&ﬂ&&%&@yme

CUAREU )3@r an analogue of the above-mentioned nucleotides

GGAA UC‘AAAUUACUGA UUACCCUCGGACAUAUAACCU
UGUAM)G’J@@QMY uridine (uracil) or an analogue thereof;

N e NG ARG SR A AR GREE AR U AR S G ngth of

UGAUACI:‘AGGCCI:GG
UCAhOUABLR R EEiexg LR mkenn A UBoRGTeiRGOlCo A baacHAGSE or 4 to

35 MR e DA e e L s e i)

CAUAJDgaAGABIALRI®Sine adenlne thym|d|ne (thymine), cytidine (cytosine) or an

W%J@ucw G nuc eosu 2 GCUUAUUCACUCCCAGGAUC

a  GRUACUGEIeATACAGCUA G IAGOWIGACCIIERESCOACRIAGRORIUGAT 0;

UCCGUCAAA
! AG&@JBE’@%&E]HUB&@AU&CGGAUUAQAGCU@GAAGGA@OAGGA&JA&JG

UUGAIGRIGHRABIA | C is cytidine cytosune or an analogue thereof,
CCGAGUGUGCCCAAUACCCGAUCAGCUUAUUAACGAA UAGA
CUGCAGCOVRe 1 48t least 50% of these nucleotides (nucleosides) are cytidine

L@W%UMWUUAW@UAUAAC&J

UGUAGCA
CUGUAUAGEEIEATCAACGCCCACUCGAGUAGACCAGCUCUCUUAGUCCGGACAA

m uc;/'AAgj gucuiq[ﬁ% '%ﬁéﬁﬁM@AUAmmccuwAUAAwAece

UGuUEHDUABRGOUA 3, X is uridine (uracil) or an analogue thereof,

C@A@JWW%cges Ve uri In%@%Ag\ %%guegucf:undme

GGUGAAACG
UGCUAAAUWEGAACARCUCUUCCCAAAACGCGUACGGECCGAAGACGCGCGCUUA

UCu A 45
n ﬁ%%&WWAWUAWWAG
CAGHoPAWWNERCET, Cis cytidlne (cytosine) or an analo§ue thereof,

CCUGCGCACGUAGCCU UCﬁ)GU
AUCCCGUUM‘K%GUC at least 50% of these nucleotides (nuc eosudes are cytldlne
UUAUUCU UGGUGUAGUCGACAAUAACAGCEUCUUGG
CAGAU CG
UGCCCUAURErEeEGECUUGUGCCUCUCAGGUGCACAGCGAUACUUAAAGCCUUC

AA om each other an integer from 0 to 50

GGUACCGAU AR RUnkeR & e A  cocacacee

CC@ﬁﬁéﬂabl&Aﬂh.d(EﬁtﬂwhenU—O v>1 or
UGUAUACGCAUUCGCUGAGCGGAUCGAUAAUAAAAGCUUGAAUU o

fr om YDONG= 117 (R821: (N40U201140)2) WO
whe?d@ld WO b8 Ret rEB%QQQ/cQQ&Qraﬂa 8ha) has a length of at least 50 nucleotides,

u, v

GAAAGCUCAAGCUUAUCCAAGUAGGC J GBUCA JACAACGUAGCC
prefesaplx ! jatUersyb00: nuglgotides, more preferably of at least 150 nucleotides, even
mortPhdeb it NEAGEEIOHIEAMEEI SRR S BINIPAE E Ft otides.
CﬁCAGCUgAUGAAAG

ACt JI J GUGCGCEUACGEUUAAUCUCCCCUUUULE J UUUT J UUUUUUUUUUUAGU

o AR AR 5 L0 s

Nl 6 netasfimcnrecsacGCoG®, u and

v S%@Uﬁﬁfﬂb&&é&ﬁ&ﬁ&&&%&%ﬁ&ﬂ@&ﬂ%&ﬂ%&i&ﬁw la) the

CACAGCUGAUGAAAG

ACUI' I GUGCCEUACGGEUI J AAUCUCCCCUUUUUUUUUUUUUUL J Ut JUUAGUAA
AUGCGUCUACUGAJJCC

10 AGCGAUGAUGCUGGECCCAGAUCUUCGACCACAAGUGCAUAUAGUAGUCAUCG
AGGCEUCGECCUUUUUUUUY
CIIZCCA&JUCUGAGACUUCGCUAGAGACUACA&JUACAGCUCI:A&JA&JAACCA

N 1NN IA L I 17% A 77 A A Al 17771 Il 17 A 7~~~ I 1 1 ™, e, waom
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GGGAGAAAGCUCAAGCUUAUCCAAGUAGGCUGEUCACCUGUACAACGUAGCCGG

UA
WQRIIVOBASBIIGACCGUCUCAAGGEUCCAAGUUAGUCUGCCUAUAAAGRLIZERZBAUD 7032

CACAGCUGAUGAAAG

ACUUGUGCGEUACGE J UAAUCUCCCCUUUUUUUUUUUE J UUUUUUULJ UAGUA

AAUGCGUCUACUGAAUCC

20 AG:GAUGAUC{UG}:COAGAUQJUC&&COAOAAGU@AUAUAGJAGJOAUCG

UU o . ,

CO’M@K&MA@@@R@R&ﬁAW@M@ﬁ%M@d N, is

i derGUIREB LA IHRASEARAAEEER ) NCARENI UUUUE J Ut JUUUUUUUUCT T J
UUUCCGCUCACUA t Jr JAAG
AACCAGCGUGCGAGUGUCACUGCCUCUCGAGCGEUCUCACGAGAGCECUCAUACAGUC

Mor Q\W@HQh nucleic acid molecule of formula (llla) is a nucleotide or
t JUUUUt J UUUUUUUUUUUUUGUGCGACGAUCACAGAGAACUUCUAUUCAUGCA
SRUCECIOINGNATEES 2 ucleoside, wherein the nucleotide (nucleoside) is typically

W.W%W%W@W&MW %WUM&UW%M.%

(oA AD@A LI AHIGEA GGG, AR AN

varigiin ol T UGBS LTSN A KIS R eotices.

Accbldisglyl, JegtneGARGEKkE)Cor uridine (uracil) analogues are chemically derivatized

=it cT SRt Ve e e T i

pref%WW%mWWWundme
(uragifjuglgotidsinugleeridpI ot shurysiilutethe epkaralr@serngdegtional groups

of a%%%@@%kf% (uracil) nucleotlde nucleosvd%UtAccordlrhgTy each

comporaygl Sheueatilyioseyrring cytldlne (cytosine) or uridine (uracil) nucleotide may

e MR TG0 Trorher VLFy oot CYCl B et o gt andior the

phosphiated corepenent Herntingnibe siigon ciobidy’ s 3B klopren dde gofespliitegnoieties

t la (/111a be_se| ected from any .of th
mayt Bp | ShiH B T TSR BRA R PlonfeiohencPigRlo f Mieordes

metuuww hiidtdd EOCWHERGUMBGUAUGIMBUAEAGSphosphodie8ECbadRbone is still
. 86) 40 or UAGCGAAGCU CUUGGACCUA CC UUUUU UUUUU

pre %Udbu CCC UGCGUUCCUA GAAGUACACG AUCGCUUCGA GAACCUGGAU
GG AAAAA AAAAA AAAAA GGG ACGCAAGGAU CUUCAUGUGC(SEQID

NO; 45 A di t f d di t he _
Accwﬁ‘fﬁsi@)sam?\?av%sf & gftlggwgwggﬁ%)%gv@% Eop orehiten & Vi rhw? implying
any (!Pﬁlta(t %ﬁlﬁw n%ﬁjrgﬁff bE@ﬂrn@éﬂ‘éV%oﬂﬁ%uhﬂIWBQéJrhﬁgi HidiRe @cytosine) or

X) sequence fying el ement)

ur|d|q¢néura§§} that)has P@qeyn zg@qquﬁw@cﬂby f(groemgmpéee bg agetylation, methylation,

uke di
hydaELE, BEL IndRURELIS BERRIC AhibeyiARTUE R0l 3l cytidine
(cytesinal fraketglitydidife foytosiner dibydrouridingi Geadilas4-thib-andine ©facil), 5-

carb%g%rlpgtﬁsfa Z@orﬂé{ﬁ 1SRk cgﬁﬁdln r e u‘l;‘%c"?'iglt yI5qz%rﬁgﬁ)lsﬁ)aoﬁ'axﬁrggthyl)-uridine

(uracilc ISe‘htar@Lesdmev(eracr‘m r Bbones- emdibé yumatilats- ctaelazstyn%m/lammomethyl-

nucl eot refera of. ,at
oridfeCEe] eBeaF e Bk A Ptg Bk B8R R cetic acid methy
este@@ﬂéﬁﬂyﬁ@nlh@nétﬁgmﬂcﬁm{ {W)cil) t&meﬂio&vﬁﬁmn@thyx2aﬁd> Widine (uracil),
rt ar t he core structur
iR Eh yiiding dugzetly ety |“Ht’%‘§e?“§a‘g' yiidipg (uracil)-5-
oxydbetitl a@dmethgl est@fs uABfenarhcAP9VBRydcefic aeidnw). arh(el ;irlebarad.dh of such
the cont ext "of the present invention, a modi | ng
analgpesseistkngyinyiol %perSQarSﬂ<f't99| iarthg asioIfg exAmP aﬁmw 4,373,071, US
4,40 ¢ 104,494,789 UW@?%%”UJ‘S% £40/7670 \BEAE68597, Us 4,973,679, US
according to formula ) ypically ‘a
si ngl e-stranded, a doubl e-stranded or a partially
doubl e- stranded nucl eic acid sequence, e.g a DNA or
RNA sequence as defined above in general. Preferably,
the nodi fying el enent poly(lV), particularly poly(1V),
and/or poly(IV)" is a honopolyneric stretch of nucleic
acids mhereln X - may be ‘any nucleotlde or

o g, o o o o o o o I L

3OV Abd curring
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15 sequence according to formula (I11) or (111a).

Preferably, X may sel ected i ndependently for each
W90 particularly poly(1V), and/or pol y(PCA/EPFPYHM7032

a nucl eoti de or deoxynucl eotide or conprises a

nucl eosi de, wherein the nucl eotide (nucleoside)is

sel ected from guanosi ne (gu%ﬁlne), uridine (uracil),

aden05|ne (adenine), thym disne (thym ne), cytidine

s ob T WP 25, 20 PR S Sl D830 .t discosves

of whydH ﬁb n&%r,é’&a(ea %fef@fé;)e h(eFBPr'r W fhbk enfifetyd URBRSEAIE of an nucleotide
uanlne)s of aden05|ne (adeni ne) s

(nu %' { 203 ogU@faslgi}ép(mheég bovg. Rrgferencq is@ivenigppecialty to those analogues

that |rm(9§és@Qﬁ’e ﬁmﬁ’rﬂbb(cgé t%bf th%trﬁ:cle‘?é adif %l@cmﬁ@ﬂpﬁ%bfﬂf(ma?and/or do not
l'e-strande I nosi nes and cytidi nes

Inte(f@fyt withes furthws| lyl()q!m;at@r) thaﬁf heesdbms i m@d@adé nihdgashiggre cytidine

cytﬁ%ﬁpf@ﬁ%&m? élﬂé% L?Z)ﬁ)g éﬂgllog&ﬁ glr\f\?ﬁ{ eéo?s e d,)re elements

G apdby CA0p)ipnatiyyat beasc tfp) E(M’/ot w%hﬂ)%eﬁﬂ%néﬁ%( W/oGBO(’/o '9B% or even
of the nucl ei nol ecul e accg
100p bR APl PB ) dan et e e BRI G Spdion g e -
natdr&lBy BOdLyran cslhﬁné)(?(l:wtodmet aenodaly /bcenrrtngew&ﬂh@’ (Utacil), and/or an
eque | en nodi f |ng eIenent oly(IV),. .
analfc}gye it ‘UF%\fr Pvc?/ameg%ﬁ)‘y) Brogﬁrawear p%ﬂ )}‘(‘F'\‘?ﬁ”e fygs \Qeflned herein.
PreferdBlyN@isd cone! ﬁﬁ&we%eéiﬁ@mce d/drar nb%raa.(m&\é} léa%t one analogue of a
determ ned by integers s and/or t, wherein s and/or t,
naturalyepeserane cYtiding ExEsinel Rad/or genptiallyecryrrig erridimeoiyacil) at all.
Moﬁ%%ﬂéra@l L 91 108 eotes i ﬁﬁ@@s)ﬂe@)%l%es% dofe dtflictdPRefements C, and/or C,
pref erabiK about 5 to 0, even nore preferably 30about
are snét'@gt@@ wihigh rroay — m@f Efeéﬁwlgﬂy alhsutemicabaadogueg(pr the same type of
0 09 t
nuc%gla'(?%sc(ﬁﬁ r?{; %é E{.’ . QQ%Bg’fSC)ﬁ(gSH?Q qgjrc%gg?es Qe prov:ded as 2-thio-
cytldmé éqmdmnaé)comf@y nvga)t bebesntmut te.g. Iat/)leas t\defdlﬁfmelntactwdme (cytosine)

analogé’esssggs(iftut{e %ar%lﬁrﬁ %(}l%rgslg c |d| e (:iifm%‘\}a ”%Tel)%g'dgl eﬁrl'”) :

or a nuclelc acid nol ecul e accordlng to fornula

,I . pol Xt a pol
The i of BudlbotitsbiBy oot i st demeii 2 Hdgan Co in the
nuclefc eﬁdld/liiﬁolédulkew embRIR) lsed@rmindd B | haBs! | S n, mdependently of
nucl eoti des, preferaply of at |east 100 nucl eoti d

one pgpden K BACRANINBeRIOMdal9r 901 40 B0 i do¥ Pk o 6RvRReFAbe T to 50,

yet %?‘J reflPAbly tho&io |aﬁ@%t/er?-%r@5félf@95lyqet% RNIHERSH the Iower limit of
pr ef erabl% | east 250 nucl eotides. Simlar
Ri

thesetrmes Bey idaily b@fr@teﬂitﬁﬁ'l\/?')'@éﬁos?et3 fortth 7f 8r9, 18k il bfv (u’»x/)4 15, 16,
17, QE {é Ij()) ZQbQYe 3, 125’1L' ge% S£, %a'zg §6’rc§PJAv?ﬁ n((!rg) Prefelr;}@} for each
VD) ¢ défined on basi's of a forml
mtege:fcwhdn hgnd/gr h or'md & qylidibe)(¢ytdsiee) o ab raodlogumgjetd@é areolrehen | or
n> %t Etulgisltj “55°/C|r3§re' %%era & I@aspg(ﬁoag&%, 7 ol, géﬁ 9bék & even 100% of
nost I il of& Sequence "accor di i ther tormila
the (riu\ﬂ)eptuﬂdsvmﬁcbndﬂm) (éfl ivp smaytbe eSGheﬂt éd(G‘. ramalYaa C,) are cytidine

cytgsén E)[ Vr&\r?aj def Q'f%g Egoveampxo t}PoTlEf er%ﬁ'ﬁé(\{({/ﬁﬁt@gon when | or n
= 4etlem’ei7|¢rscpedrybé§)for réﬂdir’h leubaTUgUpalYU,: @ruand/ecc, CUUC CCcy,

oup t t he sequen ccor di
ccfiy ﬁﬁkﬁ?‘é%@?ﬁ gf($§&§ %ﬁdw@w Qo) = 91 & FHoTGEn Fanbe Wk example, 2
cccayuaratme @:U@tuhQIC@@UnQJ(tdl@CPQJGU@C tth@ceel yegutheccey,
t he pol y-A or the poly-U sequence 258|nllarly

CCCgléC o%Wﬁ@dCH UHCE o UG 1e19-) eterA nygleghde gnggleoside) of core
struc%tU{’é})ué]@?lEhtgL& SOk éegH@d?f‘}eacﬁg&egf & %9 |B°th@'r{d'&?er|c gfd”HJo?ecule of

and/ or (IVb be a singl e-strande
doubl e- stranded or a partlally doubl e- stranded nucl eic
acid nol ecul e, as defined above. If the
i mmunosti nmul atory sequence according to fornmula (1V),
(I'va) and/or (IVb) is a single-30stranded nucleic acid
nol ecul e, the sequence is typically single-stranded
over its entire |ength.
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Li kewi se, if the immunostinul atory sequence according

to either formula (1V), (lVa) and/or (IVb) is a
WQIaubi&r582 r anded nucl ei ¢ aci d nol ecul e, the seRCEHREW09/807032

typi cally doubl e-stranded over its entire length. WO

2010/ 037539PCT/ EP2009/ 007032 38 If the

| mmunosti nul atory sequence ?,’gcor ding to either formula

(1v), (Iva) and/or (I1Vb) is partially

d | e-strand nucl ei ¢ aC|d Iecule t he nucl eic
formpla 3"§ea ﬁ?f@@%gf ol AETENE (et FopRanploBlt teretnore preferably
nucleBfidasl (Audlédé desf b\@re sinGktore dldnvéhts TRYNdISr C, directly adjacent to X,, in
si ng Ie stranded in the region outside the core
the %W%létaehdé“@?W'@Of mueduegére@t leastcsg GyHdipR écytesiied Ar #if analogue
ther8&H QwoF@ﬁ.%fe?leWS%Hét@h of 5&%5&9&63 9, St %U?W@e@ ?‘f r\@“n 14,15, 16,
preferably being sel ected from at | east 6ne
17, é&o%oel@feunr?ébors@qmlémesﬁcmebtpmanaiom tb¢re@‘Eerimonally,

Ly,
nucfeot UC?HJ &ﬁé %\é‘?{' W&%‘e%&t%rtsag d{({{l Percﬂ lagja{:frlltl ts) N, eg.
N, émﬂ/or( NJ oa N\, oaM,,bes dbfived belswo amﬂred\ulclensamdh rm)lefoegai afrfomfiula (Illa)
t ch of i di :
s pilifaliy) B Sl Tiee Sptrar afalhyS Nt e e PRRl. nucleotides
nudé%d;diega)f (ctbfélﬁtdc)urgbreﬁiﬁa@\& Q;andlfcr) |(i|a:l$riectﬂ‘>,0%1a(7é3ﬁ’tm BO%og. N, and/or
0 0 % t her eo ternativ 0
N, Gt Sha e geiied helgmt FidmBials har Suoplpe de qLisiaala (e are at east
one@ﬁ&hala@osm @r Bﬁﬁhalﬁg’&@%b?éoflrm:re dréf¥mblyah dhrdEh 6f Madast 2, 3, 4,

arti al -stranded nucl eic acid nol ecul e,

> 60{’#&r9p parts 1(2t ﬁénﬁt Hé tory, 48 12 pup¥endoor mgye @fidinge (cytosines)

or ah 'EHHIBQL% ih@%ﬁtm{exv.we@%@y @&ffern%mus Owhkh NeF n >0f Tlest 60%,
(1V),°(1Va) and/or (1Vb) ds defined above may

70%] G198, 6209 prAYRI100% @f the: meclentigles pEtheciote stBIcterq uaéfnn@t&)ﬂ and/or
C, Qre %ﬁla%h \;gﬁés%eﬁfoé)eQH'ﬁbeéug'tErhgﬁeg éBQ{ n'Hét ifed la¥bve. (Jrryea)rema.mng

he regi o
nUCth'@&Sd@UtheSId@l) eostﬁﬂﬂfctlurtbe&cxﬂ ,sGactues glenamtst rieand/or C, (when
cytl(l?ne g(fytoy uq?sslg th(n)w(;:I 82 %I\Fths%ldr/\%%otldg%&us eosides)) may then

be upiali rye((k(baml)(@tmfhnaibgee thereof il deihedOhereinbpoka/ ( A: U)
sequence), and e.g. single-stranded in the region of
said core structure, the core structure G XruG'

X, pﬁﬁﬁha&labtny abai fogh&edore b@ettlireaRéntl ipand uﬁman@g‘tmtdmory sequence

above ed 20 .seq es of SEQ
accoydingdg ?r 2 (4p), f%@eééﬁr@éﬁ? Agfi EeMFm"aHB/N T\he number of
cor@ﬁchﬁfr%@Ferﬂe‘ﬁfJ‘iﬁn @Waen&fle& t&@ldnfﬁgleEMI'eQﬂ f@rlrrﬁﬂ@m@) |s determined by m.

poly pol y
m 'wu'btegersmdaﬁ@wca”mmleéas3 t4hé 6&1& Ai ébéﬁeﬁs”oﬁ 16,17, 18,
19, 86,1 WPl (P%gi!) Qo(JLé/)o 50,1593 809 76) %P?o 86 8@ tot9‘669696 €00, 100
structuré and/or ot her el enents,
to 189, n195|OetosAOﬂawd@@n nZ@AI wherpat whesl y 08, &@mrtdlram(allracyl ar an analogue
X f SI 3N ny iC ' [ . .
therg%fttaH%%\hh% R S %It ?ea?s{ ?%}ﬂﬁgr(el @%cﬁ%l\L}g(s:%sgégg:[lgfr\%%/&uaals) or an
analagﬂie Ehe(qmébtualuh yl')e edémbrhtéé sft foandedillauadose cSwabi dsequence of at least
| ecul.e gccordi ith r mul V), .(1Va and/ . .
3 of fue difelF cpkgrn e g St Bofhrter kb it soRbecoR ith this
appn@tuenpm%erra@lqoma @ncrﬂé i(oraeffl) 3eq31eh@e"3A1 m&%@rﬁ@ndidw@e (uracil)
to aﬁpar ibfﬁlm arII¥ }g ferred enbodl ment ,
seqyeRae Hid a5 e dengt egafe'ﬁe% 3aécor i hd % rem Hér 1fotdndda 15 16,

17, 68VD9 20 Bz’a)to aodé@to 46,\40 oz sbqoS&i 80tteFof YOS 80,980 RY0, 90 to
the fol |l owin Suences

1002bq(broob5f5§§ﬁ¢cr/2 g fresh) QOPtm@bcme@@tecdmemacm as
defif¥d MQL%LHH%OWUW L%éﬁ b&%}e‘ﬁ b L nce in the core
CCCCCCCCCC GG UUUUU Uuuuu uuuu (SM DI NO. 89)
Frrrrrrrrr rerrrrrrrr CCCCCCCCCC CCCCCCCeee GG Uuuuyg
UUUUU UUUUU GGG (SEQ CI NK) : 90) AAAAA AAA AAAAA
CCCCCCCCCC CCCceeeccc GG UUuul Uuuuy WDWUUU - GGG
( SEQOPI NO 91) GGGGEEEEEEG GEGEEEEEEG CC AAAAA AAAAA
AAAAA CCC
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15 - CCCCCCCCCC CCCCCCCCCC UAGCGAAGCU CUUGGACCUA GG
UUUUU UUUUU UUUUU GGG UGCGUUCCUA GAAGUACACG (SEQ I D
WONR1002H3P0 - CCCCCCCCCC GEEEEEEEEE UAGCGAAGCIPCT/EP2009/007032
AUCGCUUCGA 25 CCCCCCCCCC 30UAGCGAAGCU AUCGCUUCCGA
CCCCCCCCCC GEEEEEEEEG CUUGGACCUA GAACCUGRAU cceceeecee
CUUGGACCUA GAACCUGGAU GG uuyuyu Uuuuu uuuuy GG
UGCGUUCCUA GAAGUACACG CC AAAAA AAAAA CCC

S ORI AL A A NEOREAE (b ) AR AR RRE RO bl for
exar@%, REPCAAEGEAE SRRV S onic uridine (uracil) sequences having at least 3 or
more uridines (uracils) or analogues thereof to occur, which monotonic uridine (uracil)
sequences can be interruped in the core structure element X by at least one guanosine
(guanine), adenosine (adenine), thymidine (thymine), cytidine (cytosine) or an analogue
thereof, preferably 2, 3, 4, 5 or more. For example, when m = 3, X, is a UUU. When m = 4,
X, can be, for example, without implying any limitation, a UUUA, UUUG, UUUC, UUUU,
AUUU, GUUU or CUUU, etc. When n = 10, X, can be, for example, without implying any
limitation, a UUUAAUUUUC, UUUUGUUUUA, UUUGUUUGUU, UUGUUUUGUU,
UUUUUUUUUU, etc. The nucleotides (nucleosides) of X, adjacent to C, or C, of the
nucleic acid molecule of formula (llla) preferably comprise uridine (uracil) or analogues
thereof. When m > 3, typically at least 50%, preferably at least 60%, 70%, 80%, 90% or
even 100%, of the nucleotides of X, are uridine (uracil) or an analogue thereof, as defined
above. The remaining nucleotides (nucleosides) of X, to 100% (where there is less than
100% uridine (uracil) in the sequence X,,) may then be guanosine (guanine), uridine (uracil),
adenosine (adenine), thymidine (thymine), cytidine (cytosine) or an analogue thereof, as

defined above.

Likewise, the immunostimulatory sequence according formula (llla) above contains a
bordering element N, particularly N, and/or N,, wherein the bordering element N,

particularly N, and/or N,, as well as integers x and y are as defined above.

The element N,CX,C,N, may occur as a repetitive element according to the
immunostimulatory sequence of formula (llla) (N,CX,,C,N,),, as defined above, wherein the
number of repetitions of this element according to formula (ll1a) (N,CX,C,N,), is determined
by the integer a. Preferably, a is an integer from about 1 to 100, 1 to 50, 1 to 20, more
preferably an integer from about 1 to 15, most preferably an integer from about 1 to 10. In

this context, the repetitive elements N,C/X,C,N, may be equal or different from each other.

According to a particularly preferred embodiment, the immunostimulatory sequence of
formula (lia) (N,CX,,C,N,),, as defined above, comprises a core structure CX,,C,, preferably
selected from at least one of the following sequences of SEQ ID NOs: 81-83 as defined

above:
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(SEQ I D NO 94) An i mmunosti nmul at ory sequence
according to fornmula (111) (or (11la)) as defined
W@Rwve31say al so 35be nodified by inserting a sPERERI0%007032
stem |l oop, e.g. leading to a nucleic acid nolecule
according to fornula (Va), (Nu stem d XruGusten? Ny)a
, 40o0r to a nucleic acid rml3§|cul e according to formul a
(Vb), (Nu G XntGn Nv)a stemndl sten?2 Nva wherein
the nucleic acid nolecule of either fornmula (Va)
and/or (Vb) has a length of at |east 45100
The I&1URBHIR@Ston R eRECI@0RNhY tbitdr f&BRSd 1MP@r (11a)), particularly each

nucl eoti des, ‘even nore &;efer abl% of at I east 200
singlarepiiive glesnenh M. s Nv ©F B alskG-NbF thereof, amayt bergrgle-stranded, double-

srsf DR TE et E%*ﬁ%’%%?oé‘?o%z“E?ié%‘n"3$?"’bY@ o W’é"”e’a'

defined on basis of fornula (111b) i.e.

in e cor t Par .
If tl}e Hrggryosnos a&%lsegugncsésgeéc&é%é %ﬂrh t¢1rmul gh%‘nﬁi’a H}y s a single-
strarafed/roicle{dd)id mercate the ﬁquardeantyﬁnoaﬂy fiogleustrandetldver asentire length.
defi ned above. In a nucleic acid according to any of
formulas (Va) and/or (Vb), the bordering el enents N,

Likelwid®, .hoeaﬁmmfostwula&my dedienge bh@oramgaosélmcwmala (1) (or (I1a)) is a

fur augnent ed by at | east, one
dOU@éHﬁ%& nugleiG Ad 'Eﬁ‘g? e&hsmeguws'rsstt/l?'ﬁ@}'yog @ﬁ-@v@ffed over its
ent.@t@,ﬁgﬂhoop el enent s stem and sten2. In the
i mmunosti nul at ory sequences according to any of
formulas (Va) and/or (Vb) as defined above, the
I
If the |r%ﬁ§lﬂtor§telrﬁula%)§eau%§y acg@fo?]r#ggger@@éf’foﬁnﬁac(m ) &or ( ”Ia)%jls a partially
dOUbheétrasdegierﬁuCﬂm@ agiavelecuibr the prcleis st yequm\@fg@fra audels acid molecule
of em%r fg‘ﬂ@l %\I,\/I!lyg)gﬁgé)gma\{/t%as}sfrt]ég sQ%néisgg tgf’mn utsﬁ‘{ig e déd?'e structure
G X530 C X, Epr asbdiublessttaneed othearging oétaedrenmeslrUMrec ltheacage structure

fi d b f bordey i ts, N
O Sl b M IERTHY BTG S BOFAPTID GoLErg! I PR o seauences
of SE@ I@SNdESC—IBBbEﬁknarbOkeeprfefﬁiaHW ithe torenauatud U,)§mGL5&|b0\X§C of (either)
nte

and d are, i ndependentl ect ed from
forniike A or @R Smey of Boule e Shave HPY of Bt R eTFRe. Wherein a
stretEﬂbf Uﬂ&hﬂ@ﬁ(ufi’adﬂls)aé&b%r mbst plafrdip o&the ¥htireurhRMuRcil) stretch or at
oop_struc I's an intranol ecul ar base pairing

'easf ﬂ%\@ Z:%’ﬁ %/eu‘-?o% n955/r’ nifi% C& PP HribegObNA or, nore

comonly, in RNA. The structure is also knovvn as a 20
hai rpin or hairpin loop. It occurs when two regmons of
Altem@éves)m% agditienallye if @egmnsqrmwmu@p)rmsmﬁt:% as¢asaing 4o ¢ither formula

(n %L?Fgl ISLBZE?‘JHENY B%Blgq{r% 4 m ENeRl MbRIER! %tHepé)arts (than the core

sequences, ase-pairs wth
strutctuhzeG;XmCeadﬁ thg inondreostimubitay ehilonce rrrcomimgs ta fo)mah () or () a

deflnndoaié(év:eg 2y g)%r céoul'lﬁe S %lteﬁ.:gﬁlugﬁglr@@gegc?bgldm%egl ﬁnce gf a nucleic acid
mol&ml@bf siday If(}trrmuta dlld))emt(lllaymy beatvnblegyrandédint the regomemseie the core
strucotLree&],S(EEI (osrtCeiXTCn)(,)re.g. in the bordering elements N, and/or N,, and single-stranded
in the region of said core structure, the core structure G\X,,G, (or C)X,,C,), preferably selected
from at least one of the above defined sequences of SEQ ID NOs: 1-83. E.g. at least one of the
bordering elements N, and/or N, may be double-stranded, whereas the remaining elements of

either formula (Il}) or (llla), e.g. the core structure G\X,,G, and/or other elements, may remain

single-stranded.
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25 sten and is thus not capable of base pairing with
any of these stem |l oop elenents. The resulting

WO 201040pB8p> shaped structure is a key buil di ng bPGEEP29P9/007032
many RNA secondary structures. The formation of a
stem |l oop structure is thus dependent on the stability
of the resulting helix and l,qop regions, wherein the
first prerequisite is typically the presence of a
sequence that can fold back on itself to forma paired
doubl e helix. The stability of paired 30 stem | oop

Altefla@0EIPToS adgitidRaIf), lﬁh@ﬁﬁ’rnbb(oshhﬁxldt@@%ﬁuertc@&acﬁ@ﬂh%ftoqf)rmula 1) may
m smat ches or. bul ges it contajns ? sma| | mber of

be sefetagh tamsa .n§XtugPppt:a|ﬂ'rgs ¢-Srasyds nucleis geid P eguleacgording to either

form D@ FII)Q ancBDGaltRAy PRRBILQIRASH hiQBicQkid rh@le@é‘l'era@gordmg to either
regi on. alrlngs bet ween guanosi ne (guani ne) and

fomugh (Wi (e l(lgg/tp@@ferﬁb ly ireyrapie ofrpbeut gy b} tr 1@, mﬁr%mr@f?rably in a ratio of
1.3§eggences since they have three WO
010/ 037539PCT/ EP2009/ 007032 41 hydrogen bonds and are
nore stabl e conpared to adenosine (adeni ne) -uridi ne
Accgrar in C'tol ) ?arlé [Pgﬂ nuel rWJ pre derrnee ((‘-mr 2(1(13 }(r'e;ruy\otglelriirrhnng@%stimulatory sequence
acccﬁrdmtguo fmgwulamll tmy0r segsefecheaifetsn By abyhofsthé éol fosvieg sdguences:
The stability of the Ioop also influences t he

(gggi of t he sten}Ioop structure Loops U
t
i CSWE%E)CU% i SN DL R kPe G%gg%%% S%GUACACG

or i3l & y | ess preferable. However, stens, i.
T e o ity e
G ucavcusc

I'nc ude cont ext the present invention,

opti mal | oop Iength tends to be about 4-100 bases
orﬁbon@i)ﬁbh&)ﬁﬂéf@BHbKNOAZto 50 or even 4 to 30 or even

ngU gAgg§¢g§ §¢§%§§§E§:§gp g%;giﬁAUAUCUCAGAGUAUUG
Uu UG A CGAGUCGCAUACUAC

bé%ﬁéﬁg 3@8@%@%@&% g géU' G G&gUCCGUCAAAGCAGUU

AcHuzub. m Uv Uumdb@r (Vb), stem |l oop el enments steni

and sten? typically represent parts of one stem or

or frohESAC) AP NGIINYGRETE (NW8rei n the stem or stem | oop

s¢aﬁmenemGycaagcdmseAGnnmsdc EECACEIMGAOGRRAGIC en@HuGsASAuﬂmbAGAGUAUUG
UCGCAUACUAC

ﬁiﬁ%&i&éﬁ%ﬁ@i E’@@%ﬁzﬁégﬁ R anggpanocnouy
teachb et c@haSA @G hee coBAMuAA ectﬁcaftm:oémGherbaoxchmAAGUGc

G¢R§UDE§§§§igCA$KWURE H@ﬁGC¢§Q§hU@RQ§ﬁﬂC ABPEATERUUGHASERCGCUGUUG
Cu

R Eee
S|n erein any of nucl eotides
o fr&;ﬂk %@%\'@ ) iﬁegAM&gG&.%EAG&HC%CAGAGUAUUG

Stddee HueadIBYC Gdﬁ Su@ndiket AUl @SAGUCGCAUACUAC
CeUrsiueawiAtes) CAUAGGEIQUIAE UEIAC AAGUDT AL CACUAQACGIGARPCCGUCARAGCAGUU

t%%%%ﬁ%ﬁé@ﬁ@%@%%ﬁgﬁcﬁﬁﬁﬁ e

SECIARRCES: ARt Rrddte t afuatRc NG exclucy comeabt e rehabasaGceacececae
E@ﬂﬁqcﬁ WMCUﬁGQ§%§ﬁUﬁﬁqﬁéﬁAQﬁﬂ§G€$ER§A€@ A ACYAGICRVEHSTUSUAGAGCUA

e s e e

ncmdcecscéﬁiGcemnGéusumnmenumaAApAﬁnncdedAUdeUUsnAsws UITGUUAUCAGUG
HP@Pg%ﬁ§h¢UA§ﬁA@HQ@ﬁgG E@ﬁﬁqaaﬁ%ﬁmA§Cﬁ@ﬂﬂ&&ggﬁgﬁgﬁggggggggg
EG \CC E%SCGgg ﬁﬂ%ﬁ@%@A@&lﬁﬁ UG e dﬁ;@@gﬁDChEGCCGACCUAAACUGGU
c&@ﬂﬂﬁﬁﬁ@aﬁ@@% %&Nﬁ r-s

|dent|y or honnlogy to this sequence of at |east 90%
orfmﬁ@r@waﬁwmﬁ@h Leagh, 95% and nost preferably

of | east 99%to the dther sequence, when read

backmards. Such pal i ndrom ¢ sequences stem and sten?

may be fornmed each by a 30 nucleic acid sequence

having a | ength of about 5 to 50, nore preferably

about 5 to 40 and nost preferably about 5 to 30

nucl ei c acids selected fron1aden03|ne (adenlne)

.
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UAGGUCCAAGAGCUUCGCUA (SEQ ID NO 96) b) for stenl:
UAGGUCCAAGAGCUUCGCCUA (SEQ I D NO. 96) 10for sten®:

WQAGOGASCUCUUGGACCUA (SEQ I D NO 95) c) for sREHEP2009/007032

GCCECGEECCG (SEQ I D NO 97) 15for stenR: CGECCCGCGEC
(SEQ ID NO 98) d) for steml:

CGGCCCECEEC (SEQ I D NGO 98) 3%Ofor stenR: GCCGCGGEGECG
(SEQ ID NO 97) e) for steni™ GAC‘ACGGUGC(SEQIDNO

ﬁém 6?‘(&.&?‘\ ngggéggcc; CACAGCUGAUGAAAG

UCD¢«DC AGUAAAUGCGUCUACUGAAUCC
AGCGAUGAUGCUGGCCCAGAUC

or from SEQ ID NO: 118 (Seq. R722: (N4oU;0Na40)s)

GGGAGAARGCUCAAGCUUAUCCAAGUAGGCUGGUCACCUGUACAACGUAGCCGGUAUUUUUUUUUUUUU
UUUUUUUUUGACCGUCUCAAGGUCCAAGUUAGUCUGCCUAUAAAGGUGCGGAUCCACAGCUGAUGAARAG
ACUUGUGCGGUACGGUUAAUCUCCCC AGUAAAUGCGUCUACUGAAUCC
AGCGAUGAUGCUGGCCCAGAUCUUCGACCACAAGUGCAUAUAGUAGUCAUCGAGGGUCGCCUUUUUUUU
UUUUUUUUUUUUUUUGGCCCAGUUCUGAGACUUCGCUAGAGACUACAGUUACAGCUGCAGUAGUAACCA
CUGCGGCUAUUGCAGGAAAUCCCGUUCAGGUUUUUUUUUUUUUUUUUUUUUCCGCUCACUAUGAUUAAG
AACCAGGUGGAGUGUCACUGCUCUCGAGGUCUCACGAGAGCGCUCGAUACAGUCCUUGGAAGAAUCUUU
UUUUUUUUUUUUUUUUUUUGUGCGACGAUCACAGAGAACUUCUAUUCAUGCAGGUCUGCUCUA

or from SEQ ID NO: 119 (R723: (N4oU,0N4o)10):

According to another very particularly preferred embodiment,

sequence according to formula (llla) may be selected from e.g. any of the following sequences:

GGGAGAAAGCUCAAGCUUAUCCAAGUAGGCUGGUCACCUGUACAACGUAGCCGGUAUUUUUUUUUUUUU
UUUUUUUUUGACCGUCUCAAGGUCCAAGUUAGUCUGCCUAUAAAGGUGCGGAUCCACAGCUGAUGAARAG
ACUUGUGCGGUACGGUUAAUCUCCCCUUUUUUUUUUUUUUUUUUUUUAGUARAUGCGUCUACUGAAUCC
AGCGAUGAUGCUGGCCCAGAUCUUCGACCACAAGUGCAUAUAGUAGUCAUCGAGGGUCGCCUUUUUUUU
UUUUUUUUUUUUUUUGGCCCAGUUCUGAGACUUCGCUAGAGACUACAGUUACAGCUGCAGUAGUAACCA
CUGCGGCUAUUGCAGGAAAUCCCGUUCAGGUUUUUUUUUUUUUUUUUUUUUCCGCUCACUAUGAUUAAG
AACCAGGUGGAGUGUCACUGCUCUCGAGGUCUCACGAGAGCGCUCGAUACAGUCCUUGGAAGAAUCUUU
UUUUUUUUUUUUUUUUUUUGUGCGACGAUCACAGAGAACUUCUAUUCAUGCAGGUCUGCUCUAGAACGA
ACUGACCUGACGCCUGAACUUAUGAGCGUGCGUAUUUUUUUUUUUUUUUUUUUUUUUCCUCCCAACARA
UGUCGAUCAAUAGCUGGGCUGUUGGAGACGCGUCAGCAAAUGCCGUGGCUCCAUAGGACGUGUAGACUU
CUAUUUUUUUUUUUUUUUUUUUUUCCCGGGACCACAAAUAAUAUUCUUGCUUGGUUGGGCGCAAGGGCC
CCGUAUCAGGUCAUAAACGGGUACAUGUUGCACAGGCUCCUUUUUUUUUUUUUUUUUUUUUUUCGCUGA
GUUAUUCCGGUCUCAAAAGACGGCAGACGUCAGUCGACAACACGGUCUAAAGCAGUGCUACAAUCUGCC
GUGUUCGUGUUUUUUUUUUUUUUUUUUUUGUGAACCUACACGGCGUGCACUGUAGUUCGCAAUUCAUAG
GGUACCGGCUCAGAGUUAUGCCUUGGUUGAAAACUGCCCAGCAUACUUUUUUUUUUUUUUUUUUUUCAU
AUUCCCAUGCUAAGCAAGGGAUGCCGCGAGUCAUGUUAAGCUUGAAUU

UAGCGAAGCU CUUGGACCUA CC UUUUU UUUUU UUUUU CCC UGCGUUCCUA GAAGUACACG
(SEQ ID NO: 86)

or

UAGCGAAGCU CUUGGACCUA CC UUUUU UUUUU UUUUU CCC UGCGUUCCUA GAAGUACACG
AUCGCUUCGA GAACCUGGAU GG AAAAA ARAAA AAAAA GGG ACGCAAGGAU CUUCAUGUGC

(SEQ ID NO: 87)

the immunostimulatory

According to one preferred embodiment, the immunostimulatory sequence according to
formula (11l) (or (llla)) as defined above may be modified with a poly(X) sequence (modifying
element). Such immunostimulatory sequences may comprise e.g. a nucleic acid molecule

according to formula (1V):

poly(IV); (N, GX,,.G, N,), poly(lV),,
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g) for stenl: ACCUAGAU (SEQ I D NO 101)

35for stenR: ACCUAGEU (SEQ ID NO 101) h) for steni:
WQBaAERSA? (SEQ | D NO 102) 40for stenR: UGGAUCTAT/EBERE/007032

ID NO 102) i) for stenl: ccuGc (SEQ ID

NO 103) 45for stenR: GCAGG (SEQ ID NO 104) j) for

stem : GCAGG (SEQ I D NG 10%)6

2010/ 037539PCT/ EP2009/ 007032743 for stenR: ccuCc (SEQ

wherem Nge nuc?glc aCld molecule of formula (IV) likewise has a length of at least 50
nucleotides, preferably of at least 100 nucleotides, more preferably of at least 150 nucleotides,
even more preferably of at least 200 nucleotides and most preferably of at least 250

nucleotides.

In an immunostimulatory sequence according to formula (IV), the elements G, X and N,
particularly, the core structure GX,,G,, and the elements N, and N,, as well as the integers a, |,
m, n, u and v are as defined above for formula (Ill). In the context of the present invention, a
modifying element poly(lV), particularly poly(1V), and/or poly(1V), of an immunostimulatory
sequence according to formula (IV), is typically a single-stranded, a double-stranded or a
partially double-stranded nucleic acid sequence, e.g a DNA or RNA sequence as defined
above in general. Preferably, the modifying element poly(IV), particularly poly(1V), and/or
poly(lV), is a homopolymeric stretch of nucleic acids, wherein X may be any nucleotide or
deoxynucleotide or comprises a nucleoside as defined above for X of an immunostimulatory
sequence according to formula (l1) or (llla). Preferably, X may selected independently for each
poly(lV), particularly poly(lV), and/or poly(lV), from a nucleotide or deoxynucleotide or
comprises a nucleoside, wherein the nucleotide (nucleoside)is selected from guanosine
(guanine), uridine (uracil), adenosine (adenine), thymidine (thymine), cytidine (cytosine),
inosine or an analogue of these nucleotides, e.g. from a single-stranded stretch of cytidines
(cytosines) (poly(C)), of guanosine (guanine)s (poly(G)), of adenosine (adenine)s (poly(A)), of
uridines (uracils) (poly(U)), of inosines (poly(ll}), etc. or from a homopolymeric double-
stranded stretch of inosines and cytidines (cytoines) (poly(lll:C)), of adenosine (adenine) and
uridines (uracils) (poly(A:U)), etc., wherein the homoplymeric sequence, particularly poly(ll1:C)
and/or poly(A:U), may be coupled to the sequence (N, GX,G, N,), of the nucleic acid
molecule according to formula (V) via any of its strands, e.g. either using the poly-C, the poly-
I, the poly-A or the poly-U sequence. The length of modifying element poly(IV), particularly
poly(IV), and/or poly(lV), of the immunostimulatory sequence of formula (IV) is determined by
integers s and/or t, wherein s and/or t, independent from each other, may be an integer from
about 5 to 100, preferably about 5 to 70, more preferably about 5 to 50, even more preferably
about 5 to 30 and most preferably about 5 to 20.
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According to one first alternative, the core structure
A X, "G my be located within the stem | oop structure,

WO 2@0/081589 core structure G XmGn may be | ocat edPGEERNSE91007032
stem |l oop elenents stem and sten, thereby preferably
formng a |oop. Such a nucleic acid nolecule is
resenbled by fornmula (Va), Gaving the conposition (Nu
sten1 G XntGn stenﬂ hw)a as “defi ned 10above. Wen u

nd/or v = Q, 1 for Ia Va

Accgﬂézﬁ f & FRIEHRD diriararbieataterd, s §<,a,<¢tf§j e according to

fornMia QIV)i § abfed BBV hay %Qe@ﬁ(camlpec&ﬁ&%@n& | RVADEIERNacid molecule
According to anot her alternative, the core structure
accadivng tefprivgia N2} ocat ed out side the stem | oop
structure, wherein |likew se stem | oop el enents sten

and stenR nay be sepa r ach other by a
sequence, preferably gﬁg Jg & 8 ﬁént N, e.g. Nw,

ora%clé’j'cac‘f‘@bw% Jui%e d egé&rfg?n?ulk 98 S”“Ct“re upon base

ement s teﬁ1 and stenQ
Addltlonally sten1|oo I ndj 1, adjacent
to the core structur&® &(é(ﬁWWH%% éy r‘ated from
wheécf Eﬁég% h%tse;rlilgc%{%rcea(g rﬁ%l%‘cb¥%§p{9rrhltélgfegvtx qgflbéélgm/ise has a length of
at lda@t\/ﬁnhm@ébud‘égqheﬁrm beatdedt 100 indicleebdsPhRee pefdralslpnak at least 150
é? 20havi ng the tion (Nu Ggé r,,Gastem Nw,
nucleplidigs, Ryen @Qrederref%@ygav astﬁ%’ nyRIkANGET pRRImashPsplerably of at least

2509R[ABNES, §BARNIYI AGother &éftrhednsf ?pws%ez(fvav. fGTefrdila W@br 1) above.
be singl e- st randed Ially doubl e-stranded

may
Likepfisey paid fCPfFﬂH‘l%s{N)nﬁN%itaBF*)ﬂV@éq@é healefipecbpribags ol frmulsraccording to
fom#lﬂgmn&a & Yo R HHsqhe (:é/r*%)strh&uﬁe ékr@' e-stranded nucleic
acid nolecule, the sequence 25 18 Typically
si ngl e-stranded over its entlre length. If the

Mo%(ﬁ%’f@%ﬁ aJ/ g‘dly?{/b %nz'%gh{grgbgﬁ ‘%fo% g&ﬁ%ln éotn'iﬁgé é& QIRY Brmula v),

(IVahaotl/er dVarmayrs sdedted frotea mpobl(®) @s aiefldedmb@\ea,llrmrefpreferably from

o LS B H S Bl SRRy B ron

and@r BBA:B), Srheﬁ,mﬂe edupled @rthie sdtfliehe ddrerdiggioddmath ( IM)lE{IVa and/or (1Vb)

| oop, formed by either the cor truct
via apy, of)ttfhétlrargip, n?ltheé ugmg,\m? PYY- ,Othﬂ po )E?)eﬁéq]pg y-l, Othe goly-A or the
pohpg%ﬁgﬂgﬁ@d outside the stem | oop el enents stem and
ste and in the regions of the loop forned by either
the core structure G XnGn or by any other el enent,
Slmﬁarﬁ» asPWin&d al%ve fgﬁ%rﬁnlﬁrﬂlll Br ( Il'leﬂQﬁgﬁﬂﬁlﬁ%stﬁn&ﬁﬁbﬁﬁs‘ét}uence according
er

singl e or double-strand Al ternativel
to eithen fqrr@nbl W), alVim rndioe () anayi brykesingle-strmislgdop double-stranded or a

B s M S B e%g%%ﬁauge

(partially) doubl e- V\D 2010/ 037539PCT/ EP2009/ 007032

If th]%élimsrrtl rn%gt?r{e}gga ol'}\? ls%%e)n%g IF?F%? !nggtﬁy frrﬁu a%:\}it R?Dr) is a single-
straddetChuicteid 8cid mdlenide, picefegueride)is typically asihgle- strﬁndécBO\teOlts entire length.
3: 1. According to a very particularly preferred
enbodi ment, the immunostinul atory sequence 5accordi ng

Likeln@seliift h@runfrmﬁﬁagilmu(a\p@)/ sefeEree dcvbrding' @S giEer ifg@hila ( m;\y IVa) and/or

t d f f t foll
(lVb@i&%ggic ¥ odt e g ag]g}/ ¥ eﬁ@%%ls%%gpy double-stranded

ov hAGCUUCGCUA (SEQ I D NGO 107) - UAGCGAAGCU
CUUGGA GG UUUUU UUUUU UUUUU GGG UGCGUUCCUA
GAAGUACACG GCCECEEECCG UGCGUUCCUA GAAGUACACG
CGGCCCECEEC UGCGUUCCUA GAAGUACACG (SEQ I D NO 108)
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(stem and stenR are underlined, the core structure
AX,&Ghis witten in bold); The imunostinul atory

W@ oesise of formula (1), (I11), (111), (11la),PCT/EF3009/007032
(lva), (1Vvb), (Va) and/or (Vb) as defined above, is
typically a nucleic acid, which may be in the form of
any DNA or 20 RNA, prefera?‘y W t hout being imted
thereto, a circular or line @ DNA or RNA, a S|ngle or

If th%@&%&b%ﬂ%@k%?%%ﬂ?%@e%qgg u@ {ooelﬁlﬁﬁqa%n\)g? Zlg(t) ?Va and/or (IVb) is a
partRfi§ JouBlelBAnddd hleis iaaa ﬁofiefcﬁfénﬂ\%%@M@ abid 2Bisnce ¥t adnucleic acid
partially doubl e-strande (which is

mol@%«? eiawfw fosmd By (14a) %Wé‘%!r('\’é’h maatbe| Serseéﬂ stengled Hptheapgion outside
the §6r‘é%‘tr§ct§1w anded, deublg%rméh‘i'ﬁ %@ ré%ﬁorPMf étad k@r@%&ru&ﬂ‘ﬁe the core
si ngl e-stranded DNA NA- nol ecul es, are
struetbeut XeQu Mrefe@blydqegtgﬁelqm@vfgfprn apleast gne m‘_)ﬂ@ above defined sequences of
| r ' r
<PEE HpAes B a1 A0S0, Pl o o
(or QK. BNAf eitliee bortreda @hdot (ies) hay be doubja—bt.rmdedrialsddda RIgA)n of the core
stru%ﬂmt g%sﬁhi Is}([)r?r%% 8?\‘7“9? iﬁgsr é@%&l&);&g;%;n%étgﬁ%fés%ﬁ{/?\r/]edr?ﬁle entire uridine
(uradiysbrbeh S heleae @ 0INA0Y, SBNAIOM, 06, abBloy 99¥dthereuf:| ei C
acid nolecule of formula (1), (Il), (I11), (11la),
(rv), (lva), (Ivo), (va) 30 and/or (Vb) as defined

Alteﬁﬁ‘ﬂV@ly Tlﬁ)édaﬁlohﬁlll)t hﬁtl’feqmlﬂfosﬂmﬁla&gy 8equdincé accordlng to either formula
| e- stran ed eferam

(V) p(éYac) aari{oy (U %P%’i"ﬁﬁhd@ﬂblmaféﬁedw'eW aciimalegyle, other parts (than

the EBl%f §fd’cﬁ9e @)@tG,? ke tl'\é'n'ﬂ"lmﬁ&tmulﬁbﬂf Yo @%@Q&%r@fﬁ to either formula
formula (1) 1), (11l1a

(V),( ¥¥3) afFFﬂPfoﬂVP)\/l@) c&énqréfa.bﬁw naatyoz;re d(oy emt'tanéefg ofF-8 dhe ucleic acid

T T T

stramfedl in the region icutsider the amle amvctgeol,.Gi.fe. ghew the bordering elements N,

and}(om,)nz?nsot(qrﬁ tf?g o ﬁ\)ﬁi%g%%@ncaé)%t 8(% Iy{ﬁ,)e g. (R?a)g <’(i Ex?l%)? such ase.g.a

polydie®)i dirquI)ahCUOESeqSer&ep antl Ie% |sy1gtb9ulbhde<£trf &Edegion o€ bad (Core structure,

the GSsratmelrs Lintisis PlasraR bR Tt Aot Fomateeas necthe ajove defined

seqde@ncésﬂbmﬁﬁ@ 10l I)JOS( |I18)3 E(g |at Jeas( &ﬂelaﬁ the(bofteritd Menents N, and/or N,,
(Va) and/or 5 defi ned above

and{%@r AgeAnF %fttFﬁﬂPOé*ffé'”Sif‘ée’P?m%\P%'Yf'mmﬁrge pPh/&'}fbﬁ@@ qrypoly(IV), may be

douBRLst@Rded, Oth?‘eaE Er%ateﬁﬁ Y % é‘l@ﬁ%ﬁ@%lf @Qhérh@mPuM/ﬁ\/ﬂ RLNAAREY (IVD), e.g.

associ at ed nol ecul ar ern) receptors f
the ggragirectyierG@ieledarmie qt F%lefn%mﬂ WResv)a'ra%ngA%warai@dt he
PAVP-receptors for doubl e-stranded RNA (TLR-3, R G|
and MDA-5). Receptors TLR-3, TLR-7 and TLR-8 are
Altersgizely dr iadditineal braioodwe dndcinglestanded avedicmcidalecalesarcording to
I
eithfPiohifyb 2007 AP D HEN YARaIh T atbleRnded Mdeigagid molecule
accovdinghtoveitbediorrealal (V)1 akaemnqb’ (V1) oprefeeabdy iroplratinofoabout 1:10 to 10:1,
mhi%h EPS begp r@tg§sgg fromthe endosones (endosonal
MOTE A Ae88"YdP A&/ DS Oddcape). Accordingly, any
partial ly doubl e-stranded i mmunosti nnul atory sequence
of formul a III (11 V), (lVa), )
ACCPTd\/b% to a(%sé%ﬁf&w éﬁe e(r@ﬂ H'é“?r]tnt 8 "awgwf\égtw'etaa)assﬂ%ew according
to ekl Yerbiulg (19, f (I\ed) edd/ s OVIRl e seastasctéd from e.g. any of the following
|nnunost|nulat|on and thus leads to an 15i nnate imune
seqyeisponse or enhances such a response significantly.
Nucl ei ¢ acid nol ecules of either formula (1), (I11),
(111), (111a), (I'V), (lva), (IVb), (Vva) and/or (Vb) as
defi ned above, may be prepared using any net hod known
in the art, including synthetic nmethods such as e.g.
solid phase synthesis, as well as in vitro nethods
such as in vitro 20 transcription reactions.
Preferably, an in vitro transcription is used for
preparatlon of the |nnunost|nulatory sequences. As

o e Y 4 e
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ot her RNA capable of eliciting an i mune response.
Wthout being [imted thereto, such an

WO p10/08%589 mul at ory RNA may i ncl ude ri bosormal RMAI/EP2009/007032
(rRNA), transfer RNA (tRNA), nessenger RNA (nRNA), and
viral RNA (VRNA). 5According to a third enbodi nment,
the at | east one (nm RNA of tSBe adj uvant conponent of
the inventive inmunostinul at’ory corrp03| tion may be an
SiRNA. An siRNA is of interest particul E

" COMEERTORCU R AR BP0 skt b 89

I on _was henomenon, _of
: mcggggr eESoc R uhdE BYST RERE s o Povespan,
years, “an RNA-based defence mechani sm has

been di scovered whi ch occurs both in the 10 ki ngdom

- @éc&@@cé&@lbc@&@c& bd BBud BDsuRREuENIGEBI ( SE{?W@Q@@‘. gy
acts as an "imune sysh£R @had@ngenone” he system
was originally described in various species

i ndependently of one another, first in C el egans,
- befaorecid coascquossidd evtw vdent ivbyud leecuiSEQrIDYN@Q9I1)

eETHtant S CedGAChiec proo s AR Bakayy dCdent i cal :

RNA- nedi ated virus resistance in plants, PTGS

sttranscrl tional ene Si | enm%’%)f in plants, and
- RO RerRe S nonTM G GOS8 HeCBRB ngpgPY vouoo s

&%@é{ﬁ lgé‘zk%céﬁ‘?r%’ﬁc;proc:edure The in vitro techni que of
& ence (RNAi ) is based on doubl e-stranded
RNA nol ecul es (dsRNA), which trigger the
- SEQUeREE: $RESddCcEc HPBHERS BBy uIEN BB XPERSSEQIA GAAGUACACG
¢daratecd 208ddcat¥at . ccShAMt anBiOhan®i céédbadt@nrc&hinepucavcuce
(2001) Genes Dev. 5:485-490: Hannon (2002) Nature 41:
@AAc2hddu cbocdateut r@EQfiBAN®098)0f mManmal i an cells with
hgrsgudsdNapatduscaet | vati on of protein kinase R and
RnaselL bri ngs 20 about unspecific effects, such as,
for exa an interferon response St ark et al.
R 1 ) ﬁECCCF?é\?CC EﬁGoBHFé‘iH UBYY 2’5?2"2 HL%GHH {ea GHREUACACG
(2002) Viral | munoi® %Apﬁ . UUCAUGUGC
in Vi vo (I\/t:Caffrey et
5595;%%;55 08 C%’?qi‘?@%é‘gé?,%’ Xia et al. (2002),
ture ote 1006- 1010; Brunmel kanp et al .
(2002), Cancer CeII 2: 243-247). Thus, an si RNA used
for the at |east one (m RNA of the adj uvant 25
Ani cr:nm%nosg la?o%;gqe%lngé/ nccoralnﬁ% (k)os’fi{‘}‘n%%t Ilgyolr?lﬁﬁ&\%s defi dwed above may also
be mpﬁnﬂedlﬂyyursanpglasemmaou( alsntg‘heleomrégdm;lblng ot & andki; acid molecule
aefer bl a%}i ubl e- stranded, RNA sequence wi th about
acc‘g’ t“&t%gjrﬁeg‘@ Sgi des, preferably 17 to 25 nucl eoti des,
even nore preferably from 20 to 25 and nost preferably
from 21 to 23 nucl eqj fi&@h1 dX,Qkier2iR)e, all the
sections having a Iength of from17 to 29, preferably
from19 to 25 nost preferably 30 from21 to 23 base
or tpappeleicrstd melegrleiascormede datyla @pon of an RNA
sequence as nenti oned above can serve as target
sequence for suchnag s GRNA. sEAYaL | Yeend RNAS can al so
be directed agalnsf hicl edt i de sequences of a protein,

particularly of regulatory proteins, which negatively
wherggubanecleiccasid molecofe tafrﬁi(ﬁenﬁamelaowaadatﬂip'r W) hasmaumegth of at least

1005 BR038 B bredaBBier ob ot s icieotden ey usge prefershly of at least

200paictdotdésaand mottheeferabihoof atddasn @50 agtlentidds. tikewRb/ said formulas (Va)
exanpl e, therefore, against non-coding regions of an
RNA having a regulatory function. The target sequence
of the siRNA, used as the at | east one (nm) RNA of the
adj uvant conponent of the inventive imunostinul atory
conposition, can therefore lie in the transl ated
and/or 5 untransl ated region of the nucleotide
sequence of such a protein as defined above and/or in
t he region of |ts control elenents The ‘target

8 ey A A - I Y L o o T - -
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30 doubl e-stranded RNA, nore preferably a
singl e-stranded RNA, and/or a circular or l|inear RNA,
WOorRe/optsed erably a |linear RNA. Even nore pref ePEHER2009/007032
the coding RNA may be a (linear) single-stranded RNA.
Most preferably, the coding RNA may be a ((linear)
si ngl e- stranded) nessenger (nRNA). The codi ng RNA
used as the at | east one (MRNA of the WO
2010/ 037539PCT/ EP20Q09/ 007032 48 adj uvant —conponen
andt(¥B) MaYehl deENgdRDMESS ShufearyR (I shY ipdygipe the Yore structure
cxfarther encode a protein or a peptide, which may be
"'sel ected, without being restricted thereto, e.g. from
therapeutlcally active proteins or peptides, from
Part&ﬂ?arlge@\%’lm%&w stﬁMUB{orgQ%]db HBS of%gpﬁﬁghﬁ @’g)t érﬂ)%}(sj(Vb) represent
! selecte rom pat hOgenic proteins as
varlattgvb‘ocmulﬁ Kldjmgﬂﬂfmad abovs. gea]spclslc agid adcoating Yy, of formulas (Va)
andR %8)299' b%péériggneﬁemgragtﬁ r| al ant Id%]{lﬁ b%lr(lieerm t%e core structure
antlgenss, aut oPmmuneé “ant’ ens ur't her anei gens,
GX,ﬁ(B,pmralﬂlud‘regemgmeﬁfednb)am Hémdbes stefnt @jrnstem Ioop structure preferably
. mmunos ofeins or peptides . .
contifiggBh s 5B Rpe fopPe BlemenBc S5y 814 i3 ofh i, BpHapstimulatory
seqﬁn@ésﬁ‘éd&oﬁf ngJEinriydcﬂ‘ fétldrhdl&bd ) hitd/o(VBPES Héfined above, the elements G,
l}j{gherape tic) applicatio mherggp the coding RNA use
X angsNt partigy a'l"éatg? C%'r‘i’es"(’ﬁ?‘ﬁfxlﬁ XofCnt ﬁ’ﬁj'ﬂ@éﬁf’ acbihdhéhind v are as
deﬁﬁ’éd idel M%P@Brbfé@aHlWﬁB'—nﬂl@ﬁthXH}Q anBRPN A4Syt B ARNtionally,
be transported into a cell, a tissue or an organi sm
elemgigs Npearist Dteiadiasait bestam ﬂﬁcursslé@egta steatuan ptom2nreprgsent further
bordifinb clenlch Gt £ BRRGIRs Y He%ra%egé‘fdr%@ Hde¥ing Eldniéfits N, andlor
t he
protel ns |s cont ext, erapeuti cal | ive
N,. partcears b@ntdmdgctlebyerttlﬁ\é Irageneezzlst aspersCy( ln@d?@lwveffort INen fgrmula (1)
dj n I
abogedﬁgéﬁ}%ge? ”ﬁ’%ﬂﬁ \At72 grfe 'B@%ehgémg/rﬁ%taeﬁ%ﬁr@ﬁjéyﬂ other and are defined
asahm&ﬂnﬁbmgﬂaendhbm&@amLommMsoJated pr ot ei ns knomn to a
skilled person fromthe prior art. Wthout being
restricted thereto therapeutically active proteins nmay
In tieioPhiese ap!t@hecbrnﬁemdab}ﬁb{r&ctofe Btdnmmtraiol@uldfF base pairing that can
i nhi bi th S|gnal transduction_ in e cel :
Occwf'amgf? rande] PR ?Or%F%mm?erY %@t&{\ﬁ%%c'g&? sy known as a
haw?ﬁn%rﬁﬁd"@mﬁﬂ% t RUsecGRNIPRrS Bve Yelgftls 2 Sh@5ard mdld @S elg. Gfem loop
he fam |y of cytokines, having 4 positionally
elenpesiis sleptld 20y sttemAe Uskallydpalindromiz)seavRnce ofigFieRtsnip gucleic acid
seq&‘ﬁ@@serf&%g be QRANERCRItIRLEA o-{ﬁe(? @%ng (@ o%%{)le( NGV Pt ends in) an

wherein X 1s ‘a non-conserved am n aci d Cytoklnes of
unpairessioop. Bie wipairbdioapythefebyyyriiallyerspresenty » segieref trMngskeic acid,

whiﬁt%_ h(%f 'or %Fgr’ly é!}égerltlt)_yg? hP%oﬁﬁ?/itﬁ ?%’ segye?(}eeof either stem1 or

steni2ardd subtianof gfqpablegof bdse Dairlng- \4|,th Iahy of tHelse Sterd IpojbEelements The

r kines .l L- 25 bet a,
e, toffloriabBt CRORDEat i 485 B B &l S B RbA SBeondany
structyieoKThee@®rrabtiar 6fS§ stleh1 bbptsh&ctﬁ%ltyusodepeyiﬁekldhe&e stablllty of the

res e R e e R 3P e S B By Ahe brbsence of a

seqlﬁr:@e fimr_la% lefﬂ-bS@lE O&W forfayd piﬁfd@ie&lmliel:ﬁfla(lssfhe lstaBflity of paired
e famly of cytokines conprise e.g a

sten) [oPEEeNE INGAIRTRINdry, hPHBPEpothe Bisy ofcpisgeiches or bulges it

conﬁrrgt<§Isn$a|1%&ddﬂf%.%@dchys @qweslgﬁtowmkl &%ac.gﬂy §hg 18% helix),
fam | Yy of tunor necrose factors, . p

and thegebgset Gempsssigion qf,rthe;mlcﬁd egnNof. gt,mgtrfrgmbpsyvqep guanosme (guanine)
I I h

and Cér%tﬁgfragc ?ﬁésm%y rbg?rg@{e pc'fgfe7re& ﬁ@ggf? E%}{Dﬁﬂgeng\hf%Zﬁe)ﬂﬂg/e three
CCR5, CXR4, etc., or cytoklne speC|f|c receptors, such
as TNFRI, TNF-RI I, CD40, 0X40 (CD134), Fas,. WO
2010/ 037539PCT/ EP2009/ 007032 49 Therapeutically active
proteins encoded by the at | east one (n) RNA of the
adj uvant conponent of the inmunostimnul atory
conp03|t|on may also be selected fron1any of t he

T L T o NN T N NN A N
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20 ATP7B, ATP8B1, ATPSK2, ATRX, ATXN1l, ATXN2, ATXNS3,

AUTS1, AVMD, AVP, AVPR2, AVSD1l, AXI N1, AXI N2, AZF2,
W@B2ND/OBSCALT7, B7H4, BAGE, BAGE-1, BAX, BBS2, BBEBP2009/007032

BBS4, BCA225, BCAA, BCH, BCHE, BCKDHA, BCKDHB, BCL10,

BCL2, BCL3, BCL5, BCL6, BCPM BCR, BCR/ ABL, BDC, BDE,

BDMF, BDMR, BEST1, bet aCat erHln/m BF, BFHD BFI C,

BFLS, BFSP2, BGLAP, BGQ\, BHD, BHR1, BI NG 4, BIRC5, 25
hyd@Q@B‘]S | Bl BLM, %R@LNKDQF e WRZ B(I; Enom@%ég@_undme (uracil)

paer ?L%hucﬁTMve %Fl’-} \BJKJn BB, éﬂ%smgzéguam%&hnmrﬁéb pairings

NH, Cl QA CI @.h
featigring @yo ugg)e @Qle Jhes stabifiy »f th loop also
mflﬁ%@é’th%ﬁ onc%f7%he4’ste%op%%r% CA8N E>bYF‘)onl ' loop not

con@@w@\ggm elgrAngg ste@llL@md stgALZQ:N]at@&@Ngss (uma_rRthrgy\m.ges long are

stengﬁgﬁlegs/ @éﬁ%@lﬁ/er g%'ﬁ%lﬁao\{%ﬁf (E%imh(‘fgw vx?:%% de&&g& loop but

just @ﬁiAtnbaur@CNgilqn iAEen €€ 1andGBim2 inayGllo B jnciCed 1B, the context of

the ea_ser%toinv%::orz ptl%%g%p %@Lh é@\%%%fb%ﬁ%%\%slés 2ibng, more

pref&ﬁﬂ;[}/%mh BR3BOYr 01082 20b2es. CCL- 27, CCL- 3,
CCL-4, CCL-5, CCL-7, CCL-8, CCML, CCNB1, CCNDl, CCQ,
CCR2, CCR5, CCT, Ccv, CcZs, b1, Cp19, CD20, CD22,
Hen@@ziﬁ th@@?r?textgpaz lrmrrﬁ@%stmm@@ry £536nh cedB6Hdi rz%?:iﬁby dESHhulas (Va)
CD4, CD40, CD4OL, CD44,
and@m\ibleste@dezp edmaﬂs etemd, andsiem2 omee/ly ceprssentiparg of one stem or
rubdrRyhdrdiyde sémQQCRe% %o%hﬂre rivdy Be o@%&,by stem loop
CDK/m CDKN1C, CDKN2A N2A/ m CDKNLA, "CDKN1C
elerw_ﬂste-@mm_i st@n?eland:EAoompmfor@EAm sequRORe, \@FCRgS located

bet\%ﬁ@?&gﬁx |%?m%%%%mq8ﬁw%ﬁgﬁ%m of a helix in

the GhiRNIRire@HEGioCHSh BHETEop Sl stainASIhd (BrriiX, is Qiderably a nucleic

aci%@%éfi%‘d&awg‘ﬁ% Clp?%érzﬁzlyc"ac:%\l& %@S?TO&QRg’Ne}ﬁ ly %!s:?lr\llé'lglstranded

RNACLGBere® a5, of GldkledtidSs (RiMIAO¢Hes) GiVRdalogiVial AdefichDIldBove for core

srugF MR SV et OB AL ERTERs PO ROEES CIARAREERAT, ! andior
stenfNAJdNNGARy, thieAdop NIARRAL st@ﬁﬁNe @Mr{fs a drofic nce of stem
CcaD2, CO:)]. COH1, CQ].OA

Ioo;mfmgmt st@@glﬁ?th SeEPYCES arecih gr ore P5ecf\gé%4/@'pa@g_oikase pairing with
ackblhéAand Hb the%%msm ofkkSAdop. COLEAZ,
COL6A3, COL7 A2, COL9A2, COL9A3, COL11A1,
COL1A2, CQ23A1 CQlAl COLQ COwp, COoMr, CORDS,
el e P Y oLl o P el nuclel
acidCRueIERX prauiRiBhalCRYBAGOP SRWBBB, st GASteORYLEE, paliR¥emic to each

o §3f. B E S o B e ggece e

backiWiidds GFHMowSTa AdentyThr HOMMNRY, tCTING, seGlidéhae &IT3B,leaGiT8C%, more
CTSK, CTsL 1, CUBN,

prefpaBlef gt 50 4o P pf%%'w?a&é{ffﬁé%ﬁé oy egaence, when

read&dkbrardsXSléh ﬂm&ml ceCXt@hﬁ arfdY§tém?2 GYBAbe ©YBBd each by a

nucSpadgseaenst avlmf | ofahotbS 150 ChPFIEIeraSppabest 5 to 40 and
mos@ Ri&dbly Q¥BEl Mo 3@\688@&13CI&YEQZ§3(§ froPEd¥ osike Bfenine), ), guanosine
P2C19 CYP2C9, CYP2D, CYP2D6, CYP2D7 P1, CYP3A4,

(guaniey mytidinergytosi ayparidine (@vEhathymisypa Bympeiags an anologue thereof
as debiedkin, DAM  DAM 10/ MAGE- B1, DAM 6/ MAGE- B2, DAX1,

DAZ, DBA, DBH, DBI, DBT, DCC, DC-CKl, DCK, DCR, DCX,

DDB 1, DDB2, DDI T3, DDU, DECR1, DEK-CAN, DEM DES,

DF, DFN2, DFN4, DFN6, DFNA4, DFNA5, 30 DFNB5, DGCR,

DHCR7, DHFR, DHOF, DHS, DI Al, DI APH2, DI APH1, DI H1,

DI 01, DI SC, DKCi, DLAT, DLD, DLL3, DLX3, DWMVBT1l, DMD,

DML, DWVPK, DMAD, DNAI |, DNASE1l, DNMI3B, DPEP1, DPYD,

DPYS, DRD2, DR, DRPLA DSCR1, DSGl, DSP, DSPP DSS

TN PPN N TN r— 1 NS A ~\ 7N N\ 7N =\ 7T N =\ 7T N
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W@REYAPS3BULOP, GQUSB, GUSM GUST, GYPA, GYPC, EYBLP2009/007032

25 GPNVB/ m GPSC, GPX1, GRHPR GRK1, GRCa, GROO, GROT,
GRPR, GSE, GSML, GSN, GSR, GSS, GID, GIS, GUCALA,

GYS2, HOKPP2, HOM=2, HADHA, HADHB, HAGE, HAGH, HAL,
HAST-2, HB 1, HBA2, HBAl, HBB, HBBP1, HBD, HBEl, HBQ&,
HBGl, HBHR, HBP1l, HBQ1, HBZ,4 HBZP, HCA HCC- 1, HOG- 4,
HCF2, HCG HCL2, HCL1l, HCR, l2|CVS HD, 30 HPN, HERZ,
HER2/ NEU, HER3, HERV- K- MEL, HESX1, HEXA, HEXB, HF1,
HFE, HF1, HGD, HHC2, HHC3, HHG HK1 HLA- A,

Exeﬁﬁﬁrﬁe@@&hwgﬂem Idop-efdmértdRterhll- And\dlem2 rhibyAmbitidé e.

a)

A-DRA, HLCS, HLXB9, HVBS, HMGA2, HMGCL, HM, H
HVESCsterpivEl HWVW MAA, HND, HNE, HNF4A  HOAC, HOVEOBOX
NKXAGCAAAGEERIURGACCUANSESDHDNEB BSBOPCT/ EP2009/ 007032 52
14f@cEM2: HOM TES- 85, HOXAL HOXD13, HP, HPCl, HPD,
HPERGG HPEBAGAGIPREGCUAPEIEL) IDHNIRX 96) HPS1, HPT, HPV- E6,
HPV-E7, HR HRAS, HRD, HRG HRPT2, HRPT1, HRX
HSHarlsBM1:HSD17B3, HSD17B4, HSD3B2, HSD3B3, HSNI,
HSPZAGCRMAAGISREBRCGHBT{(SEQ HITSE): 94TCL, hTERT, HTNS,
HTR2Gtenhd/BS6, HVBS1, HVEC, HV1S, HYAL1, 5 HYR, 1-309,
| ABAGtBGEGLyYCUBNRCCUACASVD 1D RAVB)S) | CE, | CHQ, | CR5, | CRY,
ICS 1, IDDMVR, IDDML, IDS, IDUA, |F, IFNa/b, |FNGRI,
| GABsterhGER, | GF- 1R, I GF2R, IGF1, IGH |GHC, | GH®,
| GdGtecddacbt (K@D NG¥E7) | HGL, | HH, | KBKG ILL IL-1
RAfodMap:| L-11, 1L12, IL12RB1, 1L13, IL-13Ra2, IL-1
| L-cEBecddecdd sﬁcbl@,Nchgéa IL-la, IL-1b, IL-113,
| LIRAPLT, ||_2 [L24, IL-2R [|L2RA, IL2RG IL3,
| L3RAW LA, | L4R IL4R IL-5, IL6, IL-7, IL7R 10 IL-8,

I L-RccddBmBEUTSeD TNt ogyecept or, | MVP2L, | NDX, | NFGRL,
4.NFa, , INFy, I'NS, INSR, INVS, |P-10, IP2,

é??fi?#@%w O 170, | TGie, 1 TGk

3, JBS, JBTS1, JI\/S JPD, KAL1, KAL2, KALI,

35,

A mé%m\m KCNH2. KCNJ1, KCNJ2,
K rE , KCNQL, KCS, KERA, KFM
7. 15 KI AA0020. KI AAD205.
Kl E&bﬁ%ﬁé’ﬁﬁ{*ﬁséﬁié N‘g 1ro‘il’KK LC-1, KLK3, KLKBL. KM HN-1,

K KNO, K-RAS/m KRAS2, KREV1, KRT1, KRT10,
r2Ste "RRT13 %éRTM KRT14L1, KRT14L2 KRT14L3 KRT16,
KRﬁfé‘EClGUGRﬁﬁ ID NRT190) KRT18, KRT2A  KRT3, KRT4,
KRT® stehdie A KRT6B, KRT9, KRTHBL, KRTHB6, KRT1, KSA
KSSACRGREUCRYRER IPAUP029  L1CAM LAGE, LAGE-1, LALL,
LAVA2. LAMA3, LAVB3, LAMBL, 20 LAMC2, LAMP2, LAP,
LCA®r sterdAT, LCCS, LCCS 1, LCFS2, LCS1, LCT, LDHA,
L DHBCUATHC(SELODRANO: BOR FUT, LEP, LEW SY, LGCR
LGE-se®r2: |G 1, LGVD2H, LGWDIA, LGVDLB, LHB, LHCGR
L HERICUAGIRHSEQHRBNCL18]1) LI GL, LIMM LI MP2, LIPA LIPA
LIPB, LIPC, LIVIN, L1CAM LMANI, LMNA LMXIB, LOLR
LORor ste@X|: LPA, LPL, LPP, LQT4, LRP5, LRS 1, LSFC,
L T-ubBaudcEBBEQ IDNOASI0RYL1, XCL1, LYZ, MB44. NAS0, NAA,
25 fafsBM2: MAFD2, MAEDL, MAGE, MACE- Al , MACE- A10,
MAGEcAba MBQBDARO: VAGE- A3, MAGE- A4, MAGE- A6, MACE- A9,
MAGEB1, MAGE-Bl 0, MAGE-Bl 6, MACE-B17, MACE- B2,
MAGS- #3n1:MACE- B4, MAGE- B5, MACE-B6, MACE-Cl, MACE- C2,
MAGEYES (SAGENRD:; 10WACE- D2, MACE- D4, MACE-El, MACE- E2,
MAGE: didn MAGEHL, MAGEL2, MGBL, MGB2, MANRAL, MANZBL,
I\/AI\Q@AGG ﬁar\!\é\% MACB, 30 MAPKSI P1, MAPT, MART-1,
3Tm MAFLA MBL2. MBP. MBSL, MCIR MC2R
ngg,stéypp MCCC2, MOCCL, MCDRL, MCE2, MCKD, MCL1,
NC MCOR MCP-1, NCP-2, MCP-3, NCP-4,
|\/L:JFC>’%’AGE E“ﬂ]@'\{@% F. VDB, MDCR MDMV2, NDRV., MDS 1.
MEL, MEI/m ME2, ME20, ME3, MEAX, WO
2010/ 037539PCT/ EP2009/ 007032 53 MEB, MEC CCL- 28,
MECP2, MEFV, MELANA, MELAS, MENL MBLN, MET, MF4., M50,
MGE0/ PXDN. MGAT2, MGAT5, MGCI MGCR MCT, MA, MGP,
MHC2TA, MHS2, MHS4, MC2, MC5, MDI, MF, MP

A A PN 1 1 17N I~ R Ay ge— n R AL I~ R AL 7O~ R RIZONA
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30 PCOs1, PCSK1, PDB1, PDCN, PDE6A, PDE6B, PDEF,
PDGFB, PDGFR, PDGFRL, PDHAI, PDR, PDX1, PECAML, PEE1,
WOEEQV/03BEPD, PEX10, PEX12, PEX13, PEX3, PEX5, FEXEP2009/007032
PEX7, PEX1, PF4, PFBI, PFC, PFKFBl, PFKM PGAM?, PGD,
PG&K1, P&K1P1, PAE.2, PER PGS, PHA2A, PHB, PHEX, PHGDH,
PHKA2, PHKAl, PHKB, PHKGE2, Fi P, WO
2010/ 037539PCT/ EP2009/ 00703254 PHYH, PlI, P13, PI CA,
PI -KINASE, PI N1, PIP5K1B, PITX2, PITX3, PKD2, PKD3,
rSthP(%DTS PKHDl PKLR, PKP1, PKUl, PLA2G2A, PLA2G/,
PL&*FU@PL%@‘D@L 108)|  pLOD, PLP1, PVEL17, PM,
PMURARa, PM\P, PI\/P22 PVMS2, PMS1, PNKD, PNLIP, POF1,
etc. pOLA, POLH, POVC, PON2, PON1, PORC, POTE, POUl FI,
POU3F4, POWMF3, 5 POUl1F1l, PPAC, PPARG PPCD, PPGB,
P P P R 2R BANE.
AccE@Wg to (g g&‘rrsFt) ﬁ%atw%@% c{; g Dt:l' F%RDX o méF%%é bgi?%,:lateop the stem
IoopPRmm:A i. @Iﬂh’&:éorerRKD@re BRKNKday lFERN@ateﬁFk@@Nemhl loop elements

sten R B here B P BRI oBP R ERRe 1B Wtecule i

resePBAdE, b%@&ula?ﬁﬂNﬁawﬁﬁﬁ&konﬁﬁ@hpn REEFRMPEM, RSi#2 N,),, as defined

0 PT PT PTGSl PTH
abo&r% i Eﬂ_g{_?r I9TPN1 rmf_l,l?g% %ﬂg Ifz\g/r?ﬂclelc acid

mol&dufe “dtd OCOR, steﬂWLﬂvhldﬂ\M:aso %Erpo?ﬁfMPBy tl@iﬂésenPY@entlon
PYGV QDPR, RABZ?A, RAD54B, RAD54L, RAR2, RAGE,
RAGE- 1, RAGL, RAP1l, RARA, RASAl, RBAF600/m RB1, RBP4, ‘
Acc&%’z’rfg toBlﬁgtheRQ{’é‘matl%@'otf?;ﬂeaco%‘Xt?rDu%tur(R@@(1 %e IB@H@d 05@‘3@ the stem
RECQL2, RECQL3, RECQL4, REGIA
'OOH?ENEPHGRENSIP” [Reepvise SteRFIDP FETIRANK SteRFXAR stRGQ mm%ze separated
P )
T L
therRPQY fGRPA |oORPEEELUrdPORR) bap@prpg of RRIM qupmemapsgtgm and stem?.

s s R PRI, oS T . o o

sepBAE] iIBAGHe G kttyctGARON, GSAREIfurtBARI@ deri fgAREBentSAR, N, or N,,.

BTN TR T N W
haviaghiNLEy s h@N, SR, h@@ﬁkmﬁ‘b@@%mﬁ%%s d&éBabove.
SCzD6, SCzD1, SDF-1a43, SDHA, SDHD, SDYS, SEDL,
SERPENA7, SERPI NA3, SERPI NAG6, SERPI NA1, SERPI NC1,
The SERiTdsmu RERY|sBdencobRRbidig toSEBPérNgﬂmuIS»ERB’J Bhd/or (Vb) may be
SFTPAl SFTPB, SFTPC, SFTPD, SGCA, SGCB, SGCE,
singteegipn g@gq pagally gougﬂgmwedsj.ﬁg@ |r2@u3pﬂbwlatgm|:s@guence according
to e%%nm@nggﬁ%r yis SlsfMgle-sHaMHEU nbEWSEid melkale, the sequence
, SIM 1RT2/m SI X3, "SJS1, SKP2, SLC10A2,
is tEGIYATNGISISTATNKY, 0BCity ABfireSIBIALI the CrERanostiBulagIASsequence

oo BRI (BTN Y B ™ Sty Sae daseg nucleic acid

mol8iuiz Alie nBLIERAdGid BiaBiAde oSeikAdornBILCHAD ,anB8loCEWS, preferably may be

BBy R P e IR S e

of tHeMNBp fdivisd], by%@i.the?d&&‘\strﬁMRE’Kﬁ X X3, bySOy3oth&s@¥ment, e.g. N,,, or

SOS1, SOST, .. SOX9, X10, Sl, SPANXC 5P 3, SP
N ST e BRoRs N St 005 508 SSBip o IR b ke M pmiand in the

regiSRRV thSRoAornS Tt itHSPTR. co‘EPﬁthlure@RCGSR Ay coiditdélement, e.g.
SRS, SRY, ShCG @gé SSX1, SSX2

Nui 2071 O 3758 0BET/ o2 gEPEEEDB 5085 eﬁ/étHogﬁtrssngje oggouble-stranded.
AltembBvely IdVRIdlionallfR nltdRPYf aStAdiElstrande@Por Sdiigly dbtidid stranded
STn/ KLH, STO, STOM STS, ~SUOX,° SURFL, SURVI VI N- 2B
nuclsiccpaid mayipaule gerardingyiqsaithesYarmuday fy aax szngsxtmma“y) double-
SYT- SSX-2, TA-90, TAAL6, TACSTDl1, TACSTD2, TAG72,
TAF7L, TAF1, TAGE, TAG 72, TALI, TAM TAP2, TAP1,
TAPVRL, TARC, TARP, TAT, 5 TAZ, TBP, TBX22, TBX3,
TBX5, TBXA2R, TBXAS1, TCAP, TCF2, TCF1, TCIRGL, TCL2,
TCL4, TCL1A, TCN2, TCOF1, TCR, TCRA, TDD, TDFA, TDRDL,
TECK, TECTA, TEK, TEL/AM.1, TELAB1l, TEX15, TF, TFAP2B,
TFE3, TFR2, TG TGFA, TG--p, TGFBI, TGFBL, TC—IFBRZ

—— gy p— — — p— —— e p— e~ —— — — —— ey p— —— —ean  AA -— LA~
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30 cytochrom C, CdR1, DcRl1l, DD, DED, DI SC, DNA- PKcs,

DR3, DR4, DR5, FADD/ MORT1, FAK, Fas (Fas-Iigand
w@DBBpBP37R8Y (receptor)), FLICE MACH, FLIP, fodriPCT/ER209/007032

G Actin, Gas-2, gelsolin, granzyne A/B, |ICAD, ICE,

JNK, lamn A/'B, MAP, MCL-1, Mim 2, MEKK1l, MORT-1,

NEDD, NF-kappal3, NuMa, p53,,,PAK-2, PARP perforin,

PI TSLRE, PKCdelta, WD 2010/4637539PCT/ EP2009/ 007032 56

presenj ) ,

stra@%% PRI @l 5@&68[%%0 Rk 3§'éefff96m”ﬂé>/5>egr Yippigferably in a
ratiol 6¥B8ut T:RG\Ve10:1 RMbke ;Eﬂefera rka Rio of Al to-3RB,

transglutantnase etc. A therapeutically active

protein, which may be encoded by the at | east one

of, f

A e B e H R P aRBRERen ¢ TR By goquence
accedingdp r¢lth¢rrf0trmlg (\é@rﬂnéktf (Veinrespgdiivelnt may beeskelecied from e.g. any of
theQﬂSw@ﬁﬁQbXe&: .be understood as any protein, which is

capabl®>e tTo e T'cit an innate i mune response as defined

herein. Preferably, such an innate i nmune response

819&8%%&&{3 c@Gct,g‘iA‘é%Agcfrb Btsty ngé%for Sel%ggt”ﬂniésg@cmc ASCUUCGCUR

ol -1 e]r ceptor (TLR) famliy, 10 including e.g. a
Toll like receptor selected fromhuman TLR1 to TLR1O
- OkcdehAERUTAUEECEOA lcd uiseuy ©08HS QUBUU IddE @ cib&dd caacuacace
&raefcecadicy peesuucot@icaAC AINE CEIPOOSEC ScaluucCte dARGUATACG
saqQiel Nas 108f i ned above. Mire preferably, the adjuvant
protein is sel ected from human adj uvant proteins or

fron1pat eni dj pvant rotelns art|cul from
(sterg}, @pd pie %lf‘ﬁ‘?f’éﬁ?&grﬂtﬁ AR e ey S

encodlng human protelns i nvol ved in adj uvant 15effects
be used as wel | uman ad*uvant pr ot ei ns,

The%%Qstgﬂgé@@dswe@%oféprm@aé (@ngll)( ,(]IipoMbe(l\{ahéIVb (Va) and/or

(Vb)aégj déviAed aWQQE\EaI@fa hiGeik RXRN WhY S, MWHQWFHeWHJnQBPSNy DNA or
n'pOSI tion Yy Con'prl se any human protel n,
i

RNmrefhranbéy avithabi keing liniiteditheralg, arsircwianoelingameA or RNA, a single-
;
o AR BTON st bR (AR e o
nonpnoeélemabdsyclamﬁ ted] singlerstrprdeti dDNAs envckiNAe) by at peetialy double-
stranoee%%f?l)g?e R {V%Hricétdié»o %als}ftff)ror?] areyeI So\éegr ndgatfleast orEehshorter single-
straigtedUPNA@N RNA inoipcafe, ontyt udest tved sigg|é-stnarided DNA e ROIA-molecules,
t oki pes whi h i ndu enhance an innate
whifib B ABGS Y (BT RGELPL SR 13, O ofe SMEIS F§RGEd DNA or RNA

molbd;ulé’sm@halpart%@&namdryﬁu%reé @thlﬁhorez&h@b/hﬁ ltersasndw DNA or RNA
e released from ma roﬁH%gg including TL-1, -6,
molpgu &, and_ths fapy aTdgubie-pf ROVA & B resen). 678 @h@ama”y single-
strar%b@ﬂbﬂm RINXS h{Bdi \K}Fillm 4 6}9; (Qla Q)artwy) d&gblé strdrded é}ah ror RNA.
., MASP-1, MASP- 2 Cha Cda, C5b

Pref%blycyhe mgclelggacwbmple@hgof @qglulad;lu ”)CQHR lll@j (Mm_glVa), (IVb), (Va)
and%?@o M fefindX ‘gbov? b?nﬂh@ fof: B abin @ BF Qto?h[}% -Yh&&Y DNA or

are conponents 0 e signalling net rks
RNmancoremnefeebb'gmptm@lﬂv deddestorrsled AV A dr RNAB Ot iFlaRogmeferred that the
: - : PN f
ol oS Sacel SATRENET® Ry HEP Y= yblive andior v
as defindd abbee iBat thedéfranst n, mMheat shockg-ataeded nusleth aad double

HSP65, HSP70, HSP75 and HSP90, gp96,

S"“Eﬁg%? ) ﬁggtyplll repeat extra dommin A of

flbronectln the receptors, including IL-1 R, TLR1,

TLR2, TLR3, TLR4, TLR5, TLR6, WO

2010/ 037539PCT/ EP2009/ 007032 57 TLR7, TLR8, TLRO,

TLR10, TLR11; the signal transducers including

conmponents of the Small-GIPases signalling (RhoA, Ras,

Racl, Cdc42 etc.), conponents of the PIP signalling

(PI3K, Src-Kinases, etc.), conponents of the

MyD88- dependent signalling (MyD88, !RAKI, |RAK2,

etc. ), conponents of the NyDBS |ndependent S|gnaII|ng

———r AR M ——r N AR AN o, . T 1 o o
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10fi bronectin, etc., or any species honol og of any of

t he above human adj uvant proteins. Pathogeni c adjuvant
W@ruve31389 whi ch may be encoded by the at | easPCHER2009/007032

(m RNA of the adjuvant conponent of the inventive

i mmunosti nul atory conposition, typically conprise any

pat hogeni ¢ (adjuvant) proteifz, which is capable of

eliciting an innate i mune 15 response (|n a manmal ),

nor e fe abI sel ed from pathogenic uvant)
1t 1 SREG SPTRED B DG AEPUPPR T OTCEgHe R o1 JSB R 4P, (D, ai,
(Inaf, unNgj avaniove, Sivaghfd/or 06) &V B8FidEAr fodveeit & pRriXlly Idelble-stranded
athogenlc adjuvant proteins selected fromthe grou

P
nuclegnsickt imelesile. windBostchoel dBatiali tdayblendiraader) immunostimulatory
seq&%é eafché‘r'du%fﬁat %rﬁl%la Ay, 0(§|PZ(RF)‘” lﬁ’é)o'(l%; Gvd) e(l% RK/Q)‘ bhdi/Br (Vb) as

protel n oxop asnm gon , viral pro el ns,
deﬂnﬁd fatm@l Capr msetméy stamilatel th@rlonetpnmml@tecresrz@wpnntawpetlent to be
n
o XS 54 B PHLNA B 5RO BB, o for
singrastpodeth RNAf (TLRE an’d\/ﬁlrﬂ 8vas weﬁmmdretﬁAMP-aQaepgors for double-stranded

R ST Bl s PETTT RSO TIATE fURiTunc®h fafhrnee 1605 i he

end()smih&ef emdibPeya(ttWa&dnmNA) ta(kén SIPOYS thaNeddljsomantn contrast, RIG-I and

racter refer , 25 such bacteri al :
MD%%ff&ﬁme'asm'af%%ﬁ?far e pes b rdm EHG Pistigwas directly taken
up IfRNHE %Moﬁﬁasﬂforbﬁl(ﬁtﬁMbﬁbeé]ﬁ%‘ea%'tpﬁkmﬂﬁ@%ﬁd&%nﬁﬁ (endosomal release

chap erons |nclud|g? 0, Hsp9o, OmpA
or %rd%@ma nﬁfﬁ@%)ne‘\crfp eslw afw d?ﬂr&'b{mdﬁé*aatsrrwe@*aaﬂ@wnasvmulatory
seqn%%& ef fd?flnul%o(f)' s (11 rtﬂlaWI\)?g(P@IP(’T_Vb )OGS Ghd/Bl 1\ib§’>ék Qéfined above is
I ncl udi ng pert u55|s f rom Bor det e
capylue pﬁggﬁl\@tm@érfiem|ssgnauéa$ya<mse>f dypiuasetirngation a@ydusrigads to an
mut ant 30
'nn%yﬁﬁ?géfg%ggﬁg%}EQF%FE§%%yE§§§§made§#%ate cycl ase
toxin CyaA and CyaC fron1BordeteIIa pertu55|s t et anus

Nucfa TS kst o P ) By (LSBT gandror v

as defThedEstmiver nnah ba peaplardueasing a’q’l hethed lkebwh O the e(rLTbcludBng synthetlc

metﬁt&cﬁ}"sﬂqha{sre? g]bﬁ%l Fg{ﬁa?%:s{ﬂetg%?%%rs% as /i %/;I;;BJ met% gse rsbc as in vitro
tran8iboR IEXBBRETH ERZRNG/ é?lomal?ro&&nwt;ﬁ@hsls Wiséd foreshep@gtion of the
. toxicity, including LTK6E3, 7 nol - sol ubl e

IMNHHREH MYatoRe SERYSHRPY - /é%tsvmsanﬁg ﬂzﬂ%’@eg‘rﬁ thepn@pers; phihe present
mveHﬁbh cakagE %E.dl%{&l@éules &Jé.f@??@ﬂhw(ﬂ)o 18] M) DuuéMlW IVa), (IVb), (Va)

surface protein A |ipoprotein from orrei
andfen f\Jol @b fdetined dhyze shag ap Bae'aheﬁt@éhmwaﬁ'@m%@dba@te ENMyRe system,

whetnugl%ﬁ)%liocﬁ} &n /Prl?frgltrg{ci/scfnﬁ)l Oh 2 @tt‘?)rl'tsak ﬁﬂquﬁétgr %vrfhen compared to

t
nUCer)imlfg ngq)%qglé&galf gubertfam@a ila,dl agl!)erﬁaae)f ¥, divia), pivist, éVﬂ) aavd/or (Vb)
prep%‘ecc{ k%y Q)J’rnltl'?e?% rﬁ%@%& > ?u&oy?tluggla&f)%gp%qun%tg?‘m%gﬁ% g)ﬁ.{e)m is, without
beingr bowidh theratb,i cdmtn‘lmytebetoelhecmtedatbm bhéheateckpas tRIGrle Accordingly,

oSSy amsnar i, (e 'ah 09 k<ML igaapgior v

as definsd hdove nraapartididdanireforred, eivién pedpaPfedTBY @nprrel gtoatednscription
sel ected fromthe group consisting of, w thout being
reaqtiPii t ed t hereto, bacterial flagellins, including
flagelllns from organi sns i ncludi ng Agrobacterium
irillum Bacillus, Bartonella,

Furbelmase Fses SN maleceior HEFB BTy e ARy ItBbedeest one (MRNA of
the %Ubﬁeshﬁon&lt Q8 |q{/é+mve ’r:rﬁﬁ"ﬁﬁf)étml?toryj'@dwﬁ&ﬁ%t ﬁfay include any

chnospiraceae, Legionella, Listeria,” Proteu
Pseudononas, Rhizobium 15 Rhodobacter, Roseburla
Sal nonel l a, Serpulina, Serrati a, Shigella, Tr eponens,
Vibrio, Wlinella, Yersinia, nore preferably
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According to a third embodiment, the at least one (m)RNA of the adjuvant component of

the inventive immunostimulatory composition may be an siRNA. An siRNA is of interest
particularly in connection with the phenomenon of RNA interference. Attention was drawn
to the phenomenon of RNA interference in the course of immunological research. In recent
years, an RNA-based defence mechanism has been discovered, which occurs both in the
kingdom of the fungi and in the plant and animal kingdom and acts as an "immune system
of the genome". The system was originally described in various species independently of
one another, first in C. elegans, before it was possible to identify the underlying mechanisms
of the processes as being identical: RNA-mediated virus resistance in plants, PTGS
(posttranscriptional gene silencing) in plants, and RNA interference in eukaryotes are
accordingly based on a common procedure. The in vitro technique of RNA interference
(RNAI) is based on double-stranded RNA molecules (dsRNA), which trigger the sequence-
specific suppression of gene expression (Zamore (2001) Nat. Struct. Biol. 9: 746-750; Sharp
(2001) Genes Dev. 5:485-490: Hannon (2002) Nature 41: 244-251). In the transfection of
mammalian cells with long dsRNA, the activation of protein kinase R and Rnasel brings
about unspecific effects, such as, for example, an interferon response (Stark et a/ (1998)
Annu. Rev. Biochem. 67: 227-264; He and Katze (2002) Viral Immunol. 15: 95-119).
Recently, dsRNA molecules have also been used in vivo (McCaffrey et al. (2002), Nature
418: 38-39; Xia et al. (2002), Nature Biotech. 20: 1006-1010; Brummelkamp et a/. (2002),
Cancer Cell 2: 243-247). Thus, an siRNA used for the at least one (m)RNA of the adjuvant
component of the inventive immunostimulatory composition may be an immunostimulatory
RNA, and typically comprises a (single- or) double stranded, preferably a double-stranded,
RNA sequence with about 8 to 30 nucleotides, preferably 17 to 25 nucleotides, even more
preferably from 20 to 25 and most preferably from 21 to 23 nucleotides. In principle, all
the sections having a length of from 17 to 29, preferably from 19 to 25, most preferably
from 21 to 23 base pairs that occur in the coding region of an RNA sequence as mentioned
above can serve as target sequence for such an siRNA. Equally, siRNAs can also be directed
against nucleotide sequences of a protein, particularly of regulatory proteins, which

negatively regulate induction of an (innate or adaptive) immune response, that do not lie in
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the coding region, in particular in the 5' non-coding region of the RNA, for example,
therefore, against non-coding regions of an RNA having a regulatory function. The target
sequence of the siRNA, used as the at least one (m)RNA of the adjuvant component of the
inventive immunostimulatory composition, can therefore lie in the translated and/or
untranslated region of the nucleotide sequence of such a protein as defined above and/or in
the region of its control elements. The target sequence of an siRNA as defined above can
also lie in the overlapping region of untranslated and translated sequence; in particular, the
target sequence can comprise at least one nucleotide upstream of the start triplet of the

coding region of the RNA.

According to a fourth embodiment, the at least one (m)RNA of the adjuvant component of
the inventive immunostimulatory composition may be an antisense RNA. In the context of
the present invention, an antisense RNA is preferably a (single-stranded) RNA molecule
transcribed off the coding, rather than the template, strand of a DNA, so that (preferably) the
(entire) anti-sense mMRNA sequence is complementary to the sense (messenger) RNA. An
antisense RNA as defined herein typically forms a duplex between the sense and antisense
RNA molecules and is thus capable to block transcription of the coding strand. An
antisense RNA used as the at least one (m)RNA of the adjuvant component of the inventive
immunostimulatory composition can be directed against the nucleotide sequences, e.g. a
(naturally occurring) mRNA or genomic sequence encoding a protein or peptide, which
may be selected from any protein or peptide sequence suitable for that purpose. Preferably,
the antisense RNA used herein as at least one (M)RNA of the adjuvant component of the
inventive immunostimulatory composition comprises a length as defined above in general
for RNA molecules, more preferably a length 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 nucleotides.

According to a fifth embodiment, the at least one (m)RNA of the adjuvant component of the
inventive immunostimulatory composition may be a coding RNA. Such a coding RNA may
be any RNA as defined above. Preferably, such a coding RNA may be a single- or a
double-stranded RNA, more preferably a single-stranded RNA, and/or a circular or linear
RNA, more preferably a linear RNA. Even more preferably, the coding RNA may be a
(linear) single-stranded RNA. Most preferably, the coding RNA may be a ((linear) single-
stranded) messenger RNA (mRNA). The coding RNA used as the at least one (m)RNA of the
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adjuvant component of the inventive immunostimulatory composition may further encode a
protein or a peptide, which may be selected, without being restricted thereto, e.g. from
therapeutically active proteins or peptides, from antigens, e.g. tumor antigens, pathogenic
antigens (e.g. selected from pathogenic proteins as defined above or from animal antigens,
viral antigens, protozoal antigens, bacterial antigens, allergic antigens), autoimmune
antigens, or further antigens, from allergens, from antibodies, from immunostimulatory
proteins or peptides, from antigen-specific T-cell receptors, or from any other protein or
peptide suitable for a specific (therapeutic) application, wherein the coding RNA used as the
at least one (m)RNA of the adjuvant component of the inventive immunostimulatory
composition may be transported into a cell, a tissue or an organism and the protein may be

expressed subsequently in this cell, tissue or organism.

a) Therapeutically active proteins

In this context, therapeutically active proteins encoded by the at least one (m)RNA of the
adjuvant component of the immunostimulatory composition may be selected from any
naturally occurring recombinant or isolated proteins known to a skilled person from the
prior art. Without being restricted thereto therapeutically active proteins may comprise
proteins, capable of stimulating or inhibiting the signal transduction in the cell, e.g.
cytokines, antibodies, etc. Therapeutically active proteins may thus comprise cytokines of
class | of the family of cytokines, having 4 positionally conserved cysteine residues
(CCCC) and comprising a conserved sequence motif Trp-Ser-X-Trp-Ser (WSXWS),
wherein X is a non-conserved amino acid. Cytokines of class | of the family of cytokines
comprise the GM-CSF subfamily, e.g. IL-3, IL-5, GM-CSF, the IL-6-subfamily, e.g. IL-6, IL-
11, IL-12, or the IL-2-subfamily, e.g. IL-2, IL-4, IL-7, IL-9, IL-15, etc., or the cytokines IL-
lalpha, IL-1beta, 1L-10 etc. Therapeutically active proteins may also comprise cytokines
of class Il of the family of cytokines, which also comprise 4 positionally conserved
cystein residues (CCCC), but no conserved sequence motif Trp-Ser-X-Trp-Ser (WSXWS).
Cytokines of class Il of the family of cytokines comprise e.g. IFN-alpha, IFN-beta, IFN-
gamma, etc. Therapeutically active proteins may additionally comprise cytokines of the
family of tumor necrose factors, e.g. TNF-alpha, TNF-beta, etc., or cytokines of the family
of chemokines, which comprise 7 transmembrane helices and interact with G-protein,
e.g. IL-8, MIP-1, RANTES, CCR5, CXR4, etc., or cytokine specific receptors, such as TNF-
Rl, TNF-RIl, CD40, OX40 (CD134), Fas,.
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Therapeutically active proteins encoded by the at least one (m)RNA of the adjuvant
component of the immunostimulatory composition may also be selected from any of the
proteins given in the following: OATL3, OFC3, OPA3, 0PD2, 4-1BBL, 5T4, 6Ckine, 707-
AP, 9D7, A2M, AA, AAAS, AACT, AASS, ABAT, ABCA1, ABCA4, ABCB1, ABCBI11,
ABCB2, ABCB4, ABCB7, ABCC2, ABCC6, ABCC8, ABCD1, ABCD3, ABCG5, ABCGS,
ABL1, ABO, ABR ACAA1, ACACA, ACADL, ACADM, ACADS, ACADVL, ACAT1,
ACCPN, ACE, ACHE, ACHM3, ACHM1, ACLS, ACPI, ACTA1, ACTC, ACTN4, ACVRLIT,
AD2, ADA, ADAMTS13, ADAMTS2, ADEN, ADH1B, ADH1C, ADLDH3A2, ADRB2,
ADRB3, ADSL, AEZ, AFA, AFD1, AFP, AGA, AGL, AGMX2, AGPS, AGS1, AGT, AGTR1,
AGXT, AHO02, AHCY, AHDS, AHHR, AHSG, AIC, AIED, AIH2, AIH3, AIM-2, AIPL1,
AIRE, AK1, ALAD, ALAS2, ALB, HPG1, ALDH2, ALDH3A2, ALDH4A1, ALDH5AT,
ALDH1A1, ALDOA, ALDOB, ALMS1, ALPL, ALPP, ALS2, ALX4, AMACR, AMBP, AMCD,
AMCD1, AMCN, AMELX, AMELY, AMGL, AMH, AMHR2, AMPD3, AMPD1, AMT, ANC,
ANCR, ANK1, ANOP1, AOM, APOA4, APOC2, APOC3, AP3B1, APC, aPKC, APOA2,
APOAT1, APOB, APOC3, APOC2, APOE, APOH, APP, APRT, APS1, AQP2, AR, ARAF1,
ARG1, ARHGEF12, ARMET, ARSA, ARSB, ARSC2, ARSE, ART-4, ARTC1/m, ARTS,
ARVD1, ARX, AS, ASAH, ASAT, ASD1, ASL, ASMD, ASMT, ASNS, ASPA, ASS, ASSP2,
ASSP5, ASSP6, AT3, ATD, ATHS, ATM, ATP2A1, ATP2A2, ATP2C1, ATP6B1, ATP7A,
ATP7B, ATP8B1, ATPSK2, ATRX, ATXN1, ATXN2, ATXN3, AUTS1, AVMD, AVP,
AVPR2, AVSD1, AXINT, AXIN2, AZF2, B2M, B4GALT7, B7H4, BAGE, BAGE-1, BAX,
BBS2, BBS3, BBS4, BCA225, BCAA, BCH, BCHE, BCKDHA, BCKDHB, BCL10, BCL2,
BCL3, BCL5, BCL6, BCPM, BCR, BCR/ABL, BDC, BDE, BDMF, BDMR, BEST1, beta-
Catenin/m, BF, BFHD, BFIC, BFLS, BFSP2, BGLAP,BGN, BHD, BHR1, BING-4, BIRCS,
BJS, BLM, BLMH, BLNK, BMPR2, BPGM, BRAF, BRCA1, BRCA1/m, BRCA2, BRCA2/m,
BRCD2, BRCD1, BRDT, BSCL, BSCL2, BTAA, BTD, BTK, BUB1, BWS, BZX, COL2AT,
COL6AT, CINH, C1QA, C1QB, C1QG, C1S, C2, C3, C4A, C4B, C5, C6, C7, C7orf2,
C8A, C8B, C9, CA125, CA15-3/CA 27-29, CA195, CA19-9, CA72-4, CA2, CA242, CA50,
CABYR, CACD, CACNA2D1, CACNATA, CACNATF, CACNA1S, CACNB2, CACNB4,
CAGE, CA1, CALB3, CALCA, CALCR, CALM, CALR, CAM43, CAMEL, CAP-1, CAPN3,
CARD15, CASP-5/m, CASP-8, CASP-8/m, CASR, CAT, CATM, CAV3, CB1, CBBM, CBS,
CCA1, CCAL2, CCAL1, CCAT, CCL-1, CCL-11, CCL-12, CCL-13, CCL-14, CCL-15, CCL-
16, CCL-17, CCL-18, CCL-19, CCL-2, CCL-20, CCL-21, CCL-22, CCL-23, CCL-24, CCL-
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25, CCL-27, CCL-3, CCL-4, CCL-5, CCL-7, CCL-8, CCM1, CCNB1, CCND1, CCO, CCR?2,
CCRS5, CCT, CCV, CCZS, CD1, CD19, CD20, CD22, CD25, CD27, CD27L, cD3, CD30,
CD30, CD30L, CD33, CD36, CD3E, CD3G, CD3Z, CD4, CD40, CD40L, CD44, CD44yv,
CD44v6, CD52, CD55, CD56, CD59, CD80, CD86, CDAN1, CDAN2, CDAN3, CDC27,
CDC27/m, CDC2L1, CDH1, CDK4, CDK4/m, CDKN1C, CDKN2A, CDKN2A/m,
CDKN1A, CDKN1C, CDL1, CDPD1, CDR1, CEA, CEACAM1, CEACAMS5, CECR, CECR9,
CEPA, CETP, CFNS, CFTR, CGF1, CHAC, CHED2, CHED1, CHEK2, CHM, CHML,
CHR39C, CHRNA4, CHRNA1, CHRNB1, CHRNE, CHS, CHS1, CHST6, CHX10, CIAST,
CIDX, CKN1, CLA2, CLA3, CLA1, CLCA2, CLCN1, CLCN5, CLCNKB, CLDN16, CLP,
CLN2, CLN3, CLN4, CLN5, CLN6, CLN8, C1QA, C1QB, C1QG, CIR, CLS, CMCWTD,
CMDJ, CMD1A, CMD1B, CMH2, MH3, CMH6, CMKBR2, CMKBR5, CML28, CML66,
CMM, CMT2B, CMT2D, CMT4A, CMT1A, CMTX2, CMTX3, C-MYC, CNA1, CND,
CNGA3, CNGA1, CNGB3, CNSN, CNTF, COA-1/m, COCH, COD2, COD1, COH1,
COL10A, COL2A2, COL11A2, COL17A1, COL1A1, COL1A2, COL2A1, COL3AT1,
COL4A3, COL4A4, COL4A5, COL4A6, COL5A1, COL5A2, COL6A1, COL6A2,
COL6A3, COL7A1, COL8A2, COL9A2, COL9A3, COL11A1, COL1A2, COL23Al,
COL1A1, COLQ, COMP, COMT, CORD5, CORD1, COX10, COX-2, CP, CPB2, CPO,
CPP, CPS1, CPT2, CPT1A, CPX, CRAT, CRB1, CRBM, CREBBP, CRH, CRHBP, CRS, CRV,
CRX, CRYAB, CRYBA1, CRYBB2, CRYGA, CRYGC, CRYGD, CSA, CSE, CSF1R, CSF2RA,
CSF2RB, CSF3R, CSF1R, CST3, CSTB, CT, CT7, CT-9/BRD6, CTAA1, CTACK, CTEN,
CTH, CTHM, CTLA4, CTM, CTNNB1, CTNS, CTPA, CTSB, CTSC, CTSK, CTSL, CTST,
CUBN, CVD1, CX3CL1, CXCL1, CXCL10, CXCL11, CXCL12, CXCL13, CXCL16, CXCL2,
CXCL3, CXCL4, CXCL5, CXCL6, CXCL7, CXCL8, CXCL9, CYB5, CYBA, CYBB, CYBBS, ,
CYFRA 21-1, CYLD, CYLD1, CYMD, CYP1181, CYP11B2, CYP17, CYP17A1, CYP19,
CYP19A1, CYP1A2, CYP1B1, CYP21A2, CYP27A1, CYP27B1, CYP2A6, CYP2C,
CYP2C19, CYP2C9, CYP2D, CYP2D6, CYP2D7P1, CYP3A4, CYP7B1, CYPB1, CYP11B1,
CYP1A1, CYP1B1, CYRAA, D40,DADI, DAM, DAM-10/MAGE-B1, DAM-6/MAGE-B2,
DAX1, DAZ, DBA, DBH, DBI, DBT, DCC, DC-CK1, DCK, DCR, DCX, DDB 1, DDB2,
DDIT3, DDU, DECR1, DEK-CAN, DEM, DES, DF,DFN2, DFN4, DFN6, DFNA4, DFNAS,
DFNB5, DGCR, DHCR7, DHFR, DHOF, DHS, DIA1, DIAPH2, DIAPH1, DIH1, DIOI,
DISCI, DKC1, DLAT, DLD, DLL3, DLX3, DMBT1, DMD, DM1, DMPK, DMWD, DNAI1,
DNASE1, DNMT3B, DPEP1, DPYD, DPYS, DRD2, DRD4, DRPLA, DSCR1, DSG1, DSP,
DSPP, DSS, DTDP2, DTR, DURS1, DWS, DYS, DYSF, DYT2, DYT3, DYT4, DYT2, DYTI,
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DYX1, EBAF, EBM, EBNA, EBP, EBR3, EBS1, ECA1, ECB2, ECE1, ECGF1, ECT, ED2, ED4,
EDA, EDAR, ECA1, EDN3, EDNRB, EEC1, EEF1A1L14, EEGV1, EFEMP1, EFTUD2/m,
EGFR, EGFR/Her1, EGI, EGR2, EIF2AK3, elF4G, EKV, El IS, ELA2, ELF2, ELF2M, ELK]1,
ELN, ELONG, EMD, EML1, EMMPRIN, EMX2, ENA-78, ENAM, END3, ENG, ENOIT,
ENPP1, ENUR2, ENUR1, EOS, EP300, EPB41, EPB42, EPCAM, EPD, EphA1, EphA2,
EphA3, EphrinA2, EphrinA3, EPHX1, EPM2A, EPO,EPOR, EPX, ERBB2, ERCC2
ERCC3,ERCC4, ERCC5, ERCC6, ERVR, ESR1, ETFA, ETFB, ETFDH, ETM1, ETV6-AMLI,
ETV1, EVC, EVR2, EVR1, EWSR1, EXT2, EXT3, EXT1, EYA1, EYCL2, EYCL3, EYCLT,
EZH2, F10, F11, F12, F13A1, F13B, F2, F5, F5F8D, F7, F8, F8C, F9, FABP2, FACL6, FAH,
FANCA, FANCB, FANCC, FANCD2, FANCF, FasL,FBN2, FBN1, FBPI,
FCG3RA,FCGR2A, FCGR2B, FCGR3A, FCHL, FCMD, FCP1, FDPSL5, FECH, FEO,
FEOMI1, FES, FGA, FGB, FGD1, FGF2, FGF23, FGF5, FGFR2, FGFR3, FGFR1, FGG,
FGS1, FH, FIC1, FIH, F2, FKBP6, FLNA, FLT4, FMO3,FMO4, FMR2, FMR1, FN, FN1/m,
FOXC1, FOXE1, FOXL2, FOXO1A, FPDMM, FPF, Fra-1, FRAXF, FRDA, FSHB,
FSHMD1A, FSHR, FTH1, FTHL17, FTL, FTZF1, FUCA1, FUT2, FUT6, FUTI, FY, G250,
G250/CAIX, G6PC, G6PD, G6PT1, G6PT2, GAA, GABRA3, GAGE-1, GAGE-2, GAGE-3,
GAGE-4, GAGE-5, GAGE-6, GAGE-7b, GAGE-8, GALC, GALE, GALK1, GALNS, GALT,
GAMT, GAN, GAST, GASTRIN17, GATA3, GATA, GBA, GBE, GC, GCDH, GCGR,
GCH1, GCK, GCP-2, GCS1, G-CSF, GCSH, GCSL, GCY, GDEP,GDF5, GDI1, GDNF,
GDXY, GFAP, GEND, GGCX, GGT1, GH2, GH1, GHR, GHRHR, GHS, GIF, GINGF,
GIP, GJA3, GJA8, GJB2, GJB3, GJB6, GJB1, GK, GLA, GLB, GLB1, GLC3B, GLC1B,
GLC1C, GLDC, GLI3, GLP1, GLRA1, GLUD1, GM1 (fuc-GM1), GM2A, GM-CSF, GMPR,
GNAI2, GNAS, GNAT1, GNB3, GNE, GNPTA, GNRH, GNRH1, GNRHR, GNS, GnT-V,
gp100, GP1BA, GP1BB, GP9, GPC3, GPD2, GPDS1, GPI, GP1BA, GPNILW,
GPNMB/m, GPSC, GPX1, GRHPR, GRK1, GROa, GROB, GROy, GRPR, GSE, GSM1,
GSN, GSR, GSS, GTD, GTS, GUCA1A, GUCY2D, GULOP, GUSB, GUSM, GUST,
GYPA, GYPC, GYS1, GYS2, HOKPP2, HOMG2, HADHA, HADHB, HAGE, HAGH, HAL,
HAST-2, HB 1, HBA2, HBA1, HBB, HBBP1, HBD, HBE1, HBG2, HBG1, HBHR, HBP1,
HBQI, HBZ, HBZP, HCA, HCC-1, HCC-4, HCF2, HCG, HCL2, HCL1, HCR, HCVS, HD,
HPN, HER2, HER2/NEU, HER3, HERV-K-MEL, HESX1, HEXA, HEXB, HF1, HFE, HF1,
HGD, HHC2, HHC3, HHG, HK1 HLA-A, HLA-A*0201-R170l, HLA-A11/m, HLA-A2/m,
HLA-DPB1 HLA-DRA, HLCS, HLXB9, HMBS, HMGA2, HMGCL, HMI, HMN2, HMOXI,
HMST HMW-MAA, HND, HNE, HNF4A, HOAC, HOMEOBOX NKX 3.1, HOM-TES-
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14/SCP-1, HOM-TES-85, HOXA1 HOXD13, HP, HPC1, HPD, HPE2, HPE1, HPFH,
HPFH2, HPRT1, HPS1, HPT, HPV-E6, HPV-E7, HR, HRAS, HRD, HRG, HRPT2, HRPTT1,
HRX, HSD11B2, HSD17B3, HSD17B4, HSD3B2, HSD3B3, HSN1, HSP70-2M, HSPG2,
HST-2, HTC2, HTC1, hTERT, HTN3, HTR2C, HVBS6, HVBS1, HVEC, HV1S, HYAL1,
HYR, 1-309, 1AB, IBGC1, IBM2, ICAM1, ICAM3, iCE, ICHQ, ICR5, ICR1, ICS 1, IDDM2,
IDDMT1, IDS, IDUA, IF, IFNa/b, IFNGR1, IGAD1, IGER, IGF-1R, IGF2R, IGF1, IGH,
IGHC, IGHG2, IGHGT1, IGHM, IGHR, IGKC, IHG1, IHH, IKBKG, IL1, IL-1 RA, IL10, IL-
11, 1L12, IL12RB1, IL13, IL-13Ra2, IL-15, IL-16, IL-17, IL18, IL-1a, IL-1q, IL-1b, IL-1B,
IL1RAPLT, 1L2, IL24, IL-2R, IL2RA, IL2RG, IL3, IL3RA,IL4, IL4R,IL4R, IL-5, IL6, IL-7, IL7R,
IL-8, IL-9, Immature laminin receptor, IMMP2L, INDX, INFGR1, INFGR2, INFa, IFN,
INFy, INS, INSR, INVS, IP-10, IP2, IPF1, IP1, IRF6, IRS1, ISCW, ITGA2, ITGA2B, ITGAS,
ITGA?7, ITGB2, ITGB3, ITGB4, ITIH1, ITM2B, IV, IVD, JAG1, JAK3, ]BS, JBTS1, JMS, JPD,
KAL1, KAL2, KALI, KLK2, KLK4, KCNA1, KCNE2, KCNE1, KCNH2, KCNJ1, KCNJ2,
KCNJ1, KCNQ2, KCNQ3, KCNQ4, KCNQ1, KCS, KERA, KFM, KFS, KFSD, KHK, ki-67,
KIAA0020, KIAA0205, KIAA0205/m, KIF1B, KIT, KK-LC-1, KLK3, KLKB1, KM-HN-1,
KMS, KNG, KNO, K-RAS/m, KRAS2, KREV1, KRT1, KRT10, KRT12, KRT13, KRT14,
KRT14L1, KRT14L2, KRT14L3,KRT16, KRT16L1, KRT16L2, KRT17, KRT18, KRT2A,
KRT3, KRT4, KRT5, KRT6 A, KRT6B, KRT9, KRTHB1, KRTHB6, KRT1, KSA, KSS, KWE,
KYNU, LOH19CR1, L1CAM, LAGE, LAGE-1, LALL, LAMA2, LAMA3, LAMB3, LAMB],
LAMC2, LAMP2, LAP, LCAS5, LCAT, LCCS, LCCS 1, LCFS2, LCS1, LCT, LDHA, LDHB,
LDHC, LDLR, LDLR/FUT, LEP, LEWISY, LGCR, LGGF-PBP, LGI1, LGMD2H, LGMD1A,
LGMD1B, LHB, LHCGR, LHON, LHRH, LHX3, LIF, LIG1, LIMM, LIMP2, LIPA, LIPA,
LIPB, LIPC, LIVIN, L1CAM, LMAN1, LMNA, LMX1B, LOLR, LOR, LOX, LPA, LPL, LPP,
LQT4, LRP5, LRS 1, LSFC, LT- B, LTBP2, LTC4S, LYL1, XCL1, LYZ, M344, MA50, MAA,
MADH4, MAFD2, MAFD1, MAGE, MAGE-A1, MAGE-A10, MAGE-A12, MAGE-A2,
MAGE-A3, MAGE-A4, MAGE-A6, MAGE-A9, MAGEB1, MAGE-B10, MAGE-B16, MAGE-
B17, MAGE-B2, MAGE-B3, MAGE-B4, MAGE-B5, MAGE-B6, MAGE-C1, MAGE-C2,
MAGE-C3, MAGE-D1, MAGE-D2, MAGE-D4, MAGE-E1, MAGE-E2, MAGE-F1,MAGE-
H1, MAGEL2, MGB1, MGB2, MAN2A1, MAN2B1, MANBA, MANBB, MAOA, MAOB,
MAPK8IP1, MAPT, MART-1, MART-2, MART2/m, MAT1A, MBL2, MBP, MBS1, MCIR,
MC2R, MC4R, MCC, MCCC2, MCCC1, MCDR1, MCF2, MCKD, MCL1, MCIR,
MCOLNT1, MCOP, MCOR, MCP-1, MCP-2, MCP-3, MCP-4, MCPH2, MCPH1, MCS, M-
CSF, MDB, MDCR, MDM2, MDRV, MDS 1, ME1, ME1/m, ME2, ME20, ME3, MEAX,
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Sal nonel I a Sal nonel l a typhi flag L21912 d: 397810

Sal nonel l a Sal nonella enteritidis fliC MB4980
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MEB, MEC CCL-28, MECP2, MEFV, MELANA, MELAS, MEN1 MSLN, MET, MF4, MG50,
MG50/PXDN, MGAT2, MGAT5, MGC1 MGCR, MGCT, MGI, MGP, MHC2TA, MHS2,
MHS4, MIC2, MIC5, MIDI, MIF, MIP, MIP-5/HCC-2, MITF, M)D, MKI67, MKKS, MKS1,
MLH1, MLL, MLLT2, MLLT3, MLLT7, MLLT1, MLS, MLYCD, MMA1a, MMP 11, MMVP1,
MN/CA 1X-Antigen, MNG1, MN1, MOC31, MOCS2, MOCS1, MOG, MORC, MOS,
MOV18, MPD1, MPE, MPFD, MPI, MPIF-1, MPL, MPO, MPS3C, MPZ, MRE11A, MROS,
MRP1, MRP2, MRP3, MRSD, MRX14, MRX2, MRX20, MRX3, MRX40, MRXA, MRX1,
MS, MS4A2, MSD, MSH2, MSH3, MSH6, MSS, MSSE, MSX2, MSX1, MTATP6, MTCO03,
MTCO1, MTCYB, MTHFR, MTM1, MTMR2, MTND2, MTND4, MTND5, MTNDS,
MTND1, MTP, MTR, MTRNR2, MTRNR1, MTRR,MTTE, MTTG, MTTI, MTTK, MTTL2,
MTTL1, MTTN, MTTP, MTTS1, MUC1,MUC2, MUC4, MUC5AC, MUM-1, MUM-1/m,
MUM-2, MUM-2/m, MUM-3, MUM-3/m, MUT, mutant p21 ras, MUTYH, MVK, MX2,
MXI1, MYO5A, MYB, MYBPC3, MYC, MYCL2, MYH6, MYH7, MYL2, MYL3, MYMY,
MYO15A, MYO1G, MYO5A, MYO7A, MYOC, Myosin/m, MYP2, MYP1, NA88-A, N-
acetylglucosaminyltransferase-V, NAGA, NAGLU, NAMSD, NAPB, NAT2, NAT, NBIAT,
NBS1, NCAM, NCF2, NCF1, NDN , NDP, NDUFS4, NDUFS7, NDUFS8, NDUFV1,
NDUFV2, NEB, NEFH, NEM1, Neo-PAP, neo-PAP/m, NEU1, NEUROD1, NF2, NF1,
NFYC/m, NGEP, NHS, NKS1, NKX2E, NM, NME1, NMP22, NMTC, NODAL, NOG,
NOS3, NOTCH3, NOTCH1, NP, NPC2, NPCt1, NPHL2, NPHP1, NPHS2, NPHS1,
NPM/ALK, NPPA, NQO1, NR2E3, NR3C1, NR3C2, NRAS, NRAS/m, NRL, NROBI1,
NRTN, NSE, NSX, NTRK1, NUMAT1, NXF2, NY-CO1, NY-ESO1, NY-ESO-B, NY-LU-12,
ALDOA, NYS2, NYS4, NY-SAR-35, NYST, NYX, OA3, OA1, OAP, OASD, OAT, OCAT,
OCA2, OCD1, OCRL, OCRL1, OCT, ODDD, ODT1, OFC1, OFD1, OGDH, OGT,
OGT/m, OPA2, OPA1, OPD1, OPEM, OPG, OPN, OPN1LW, OPNTMW, OPN1SW,
OPPG, OPTB1, TTD, ORM1, ORP1, OS-9, OS-9/m, OSM LIF, OTC, OTOF, OTSC1,
OXCT1, OYTES1, P15, P190 MINOR BCR-ABL, P2RY12, P3, P16, P40, PAHB, P-501,
P53, P53/m, P97, PABPN1, PAFAH1B1, PAFAH1P1, PAGE-4, PAGE-5, PAH, PAI-1, PAI-
2, PAK3, PAP, PAPPA, PARK2, PART-1, PATE, PAX2, PAX3, PAX6, PAX7, PAX8, PAX9,
PBCA, PBCRA1, PBT, PBX1, PBXP1, PC, PCBD, PCCA, PCCB, PCK2, PCK1, PCLD,
PCOS1, PCSK1, PDB1, PDCN, PDE6A, PDE6B, PDEF, PDGFB, PDGFR, PDGEFRL,
PDHA1, PDR, PDX1, PECAM1, PEE1, PEO1, PEPD, PEX10, PEX12, PEX13, PEX3, PEX5,
PEX6, PEX7, PEX1, PF4, PFBI, PFC, PFKFB1, PFKM, PGAM2, PGD, PCK1, PGK1P1,
PGL2, PGR, PGS, PHA2A, PHB, PHEX, PHGDH, PHKA2, PHKA1, PHKB, PHKG2, PHP,



10

15

20

25

30

G : 154015 Serpulina Serpulina hyodysenteriae fl aB2

X63513 d:450669 Serratia Serratia marcescens hag
WORMNAYSE : 152826 Shigella Shigella boydii flPCH/BRR009/007032

D26165 A : 442485 Treponema Treponema phagedenis fl aB2

MP4015 @ : 155060

54

PHYH, PI, P13, PIGA, PIM1-KINASE, PIN1, PIP5K1B, PITX2, PITX3, PKD2, PKD3, PKD1,
PKDTS, PKHD1, PKLR, PKP1, PKU1, PLA2G2A, PLA2G7, PLAT, PLEC1, PLG, PLI, PLOD,
PLP1, PMEL17, PML, PML/RARa, PMM2, PMP22, PMS2, PMS1, PNKD, PNLIP, POF1,
POLA, POLH, POMC, PON2, PON1, PORC, POTE, POU1F1, POU3F4, POUA4F3,
POU1F1, PPAC, PPARG, PPCD, PPGB, PPH1, PPKB, PPMX, PPOX, PPP1R3A, PPP2R2B,
PPT1, PRAME, PRB, PRB3, PRCA1, PRCC, PRD, PRDX5/m, PRF1, PRG4, PRKARIA,
PRKCA, PRKDC, PRKWNK4, PRNP, PROC, PRODH, PROM1, PROP1, PROS1, PRST,
PRP8, PRPF31, PRPF8, PRPH2, PRPS2, PRPS1, PRS, PRSS7, PRSS1, PRTN3, PRX, PSA,
PSAP, PSCA, PSEN2, PSEN1, PSG1, PSGR, PSM, PSMA, PSORS1, PTC, PTCH, PTCH1,
PTCH2, PTEN, PTGS1, PTH, PTHR1, PTLAH, PTOS1, PTPN12, PTPNI |, PTPRK,
PTPRK/m, PTS, PUJO, PVR, PVRL1, PWCR, PXE, PXMP3, PXR1, PYGL, PYGM, QDPR,
RAB27A, RAD54B, RAD54L, RAG2, RAGE, RAGE-1, RAG1, RAP1, RARA, RASAI,
RBAF600/m, RB1, RBP4, RBP4, RBS, RCA1, RCAS1, RCCP2, RCD1, RCV1, RDHS5,
RDPA, RDS, RECQL2, RECQL3, RECQL4, REG1A, REHOBE, REN, RENBP, RENS1, RET,
RFX5, RFXANK, RFXAP, RGR, RHAG, RHAMM/CD168, RHD, RHO, Rip-1, RLBP1,
RLN2, RLN1, RLS, RMD1, RMRP, ROM1, ROR2, RP, RP1, RP14, RP17, RP2, RP6, RP9,
RPD1, RPE65, RPGR, RPGRIP1, RP1, RP10, RPS19, RPS2, RPS4X, RPS4Y, RPS6KA3,
RRAS2, RS1, RSN, RSS, RU1, RU2, RUNX2,RUNXI, RWS, RYR1, S-100, SAA1, SACS,
SAG, SAGE, SALL1, SARDH, SART1, SART2 , SART3, SAS, SAX1, SCA2, SCA4, SCAS5,
SCA7, SCA8, SCA1, SCC, SCCD, SCF, SCLC1, SCN1A, SCN1B, SCN4A, SCNG5A,
SCNN1A, SCNN1B, SCNN1G, SCO2, SCP1, SCZD2, SCZD3, SCZD4, SCZD6, SCZD1,
SDF-1a/B, SDHA, SDHD, SDYS, SEDL, SERPENA7, SERPINA3, SERPINA6, SERPINAT,
SERPINC1, SERPIND1, SERPINE1, SERPINF2, SERPING1, SERPINI1, SFTPA1, SFTPB,
SFTPC, SFTPD, SGCA, SGCB, SGCD, SGCE, SGM1, SGSH, SGY-1, SH2D1A, SHBG,
SHFM2, SHFM3, SHFM1, SHH, SHOX, SI, SIAL, SIALYL LEWISX , SIASD, S11, SIM1,
SIRT2/m, SIX3, SJS1, SKP2, SLC10A2, SLC12A1, SLC12A3, SLC17A5, SLC19A2,
SLC22A1L, SLC22A5, SLC25A13, SLC25A15, SLC25A20, SLC25A4, SLC25A5, SLC25A6,
SLC26A2, SLC26A3, SLC26A4, SLC2A1, SLC2A2, SLC2A4, SLC3A1, SLC4A1, SLC4A4,
SLC5A1, SLC5A5, SLC6A2, SLC6A3, SLC6A4, SLC7A7, SLC7A9, SLCT1A1, SLOS, SMA,
SMADT1, SMAL, SMARCB1, SMAX2, SMCR, SMCY, SM1, SMN2, SMN1, SMPD1, SNCA,
SNRPN, SOD2, SOD3, SOD1, SOS1, SOST, SOX9, SOX10, Sp17, SPANXC, SPG23,
SPG3A, SPG4, SPG5A, SPG5B, SPG6, SPG7, SPINK1, SPINK5, SPPK, SPPM, SPSMA,
SPTA1, SPTB, SPTLC1, SRC, SRD5A2, SRPX, SRS, SRY, BhCG, SSTR2, SSX1, SSX2 (HOM-
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Vibrio Vibrio alginolyticus flaA EF125175 G :119434395

Vibrio s Vibrio parahaenolyticus AF069392 d: 7327274
wa1paEsBa Wl i nel | a succi nogenes flag MB2917 EIT/EBH8BT7032

Yersinia Yersinia enterocolitica L33467 G :496295

55

MEL-40/55X2), SSX4, ST8, STAMP-1, STAR, STARP1, STATH, STEAP, STK2, STK11, STn/
KLH, STO, STOM, STS, SUOX, SURF1, SURVIVIN-2B, SYCP1, SYM1, SYN1, SYNST,
SYP, SYT/SSX, SYT-SSX-1, SYT-SSX-2, TA-90, TAAL6, TACSTD1, TACSTD2, TAG72,
TAF7L, TAF1, TAGE, TAG-72, TALI, TAM, TAP2, TAP1, TAPVR1, TARC, TARP, TAT,
TAZ, TBP, TBX22, TBX3, TBX5, TBXA2R, TBXAS1, TCAP, TCF2, TCF1, TCIRG1, TCL2,
TCL4, TCL1A, TCN2, TCOF1, TCR, TCRA, TDD, TDFA, TDRD1, TECK, TECTA, TEK,
TEL/AML1, TELAB1, TEX15, TF, TFAP2B, TFE3, TFR2, TG, TGFA, TGF-8, TGFBI, TGFB1,
TGFBR2, TGFBRE, TGFB, TGFBRII, TGIF, TGM-4, TGM1, TH, THAS, THBD, THC, THC2,
THM, THPO, THRA, THRB, TIMMB8A, TIMP2, TIMP3, TIMP1, TITF1, TKCR, TKT, TLP,
TLR1, TLR10, TLR2, TLR3, TLR4, TLR4, TLR5, TLR6, TLR7, TLR8, TLR9, TLX1, TM4SF1,
TMA4SF2, TMC1, TMD, TMIP, TNDM, TNF, TNFRSF11A, TNFRSF1A, TNFRSF6, TNFSF5,
TNFSF6, TNFa, TNFB, TNNI3, TNNT2, TOC, TOP2A, TOP1, TP53, TP63, TPA, TPBG,
TPI, TPV/m, TPI1, TPM3, TPM1, TPMT, TPO, TPS, TPTA, TRA, TRAG3, TRAPPC2, TRCS,
TREH, TRG, TRH, TRIM32, TRIM37, TRP1, TRP2, TRP-2/6b, TRP-2/INT2, Trp-p8, TRPS1,
TS, TSC2, TSC3, TSC1, TSG101, TSHB, TSHR, TSP-180, TST, TTGA2B, TTN, TTPA, TTR,
TU M2-PK, TULP1, TWIST, TYH, TYR, TYROBP, TYROBP, TYRP1, TYS, UBE2A, UBE3A,
UBE1, UCHL1, UFS, UGT1A, ULR, UMPK, UMPS, UOX, UPA, UQCRCI, UROS5,
UROD, UPK1B, UROS, USH2A, USH3A, USHTA, USH1C, USP9Y, UV24, VBCH, VCF,
VDI, VDR, VEGF, VEGFR-2, VEGFR-1, VEGFR-2/FLK-1, VHL, VIM, VMD2, VMD1,
VMGLOM, VNEZ, VNF, VP, VRNI, VWF, VWS, WAS, WBS2, WFS2, WFS1, WHCR,
WHN, WISP3, WMS, WRN, WS2A, WS2B, WSN, WSS, WT2, WT3, WT1, WTS, WWS,
XAGE, XDH, XIC, XIST, XK, XM, XPA, XPC, XRCC9, XS, ZAP70, ZFHX1B, ZFX, ZFY,
Z1C2, ZIC3, ZNF145, ZNF261, ZNF35, ZNF41, ZNF6, ZNF198, ZWS1.

Therapeutically active proteins may further be selected from apoptotic factors or
apoptosis related proteins including AIF, Apaf e.g. Apaf-1, Apaf-2, Apaf-3, oder APO-2
(L), APO-3 (L), Apopain, Bad, Bak, Bax, Bcl-2, Bcl-x,, Bcl-xs, bik, CAD, Calpain, Caspase
e.g. Caspase-1, Caspase-2, Caspase-3, Caspase-4, Caspase-5, Caspase-6, Caspase-7,
Caspase-8, Caspase-9, Caspase-10, Caspase-11, ced-3, ced-9, c-Jun, c-Myc, crm A,
cytochrom C, CdR1, DcR1, DD, DED, DISC, DNA-PK., DR3, DR4, DR5, FADD/MORT-
1, FAK, Fas (Fas-ligand CD95/fas (receptor)), FLICE/MACH, FLIP, fodrin, fos, G-Actin,
Gas-2, gelsolin, granzyme A/B, ICAD, ICE, JNK, lamin A/B, MAP, MCL-1, Mdm-2, MEKK-
1, MORT-1, NEDD, NF-,,,..B, NuMa, p53, PAK-2, PARP, perforin, PITSLRE, PKCdelta,
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WO 2010/ 037539PCT/ EP2009/ 007032 61 from any protozoan
protei n show ng adjuvant character, nore preferably,

WO p@n03138 gr oup consi sting of, w thout being |PEI/ER09/007032
thereto, Tc52 from Trypanosonma cruzi, PFTG from

Topanosoma gondi i, Protozoan heat shock proteins, LelF
from Lei shmani a spp. prof|I§ nl i ke protein from
Toxopl asma gondi i, etc. 5 Vi raI proteins, which may be

PR eI Bf'EthAﬁdr@‘Zﬁ% B shihemeys {?agezf RkEASe from herpes

siEPIBO FRADD) TRARY, TRAIERN TR AN-KX, FRARNR3 wahaglutaﬁmaee letc.
showi ng adj uvant char acter, nore preferably, fromthe

group consisting of, wt hout being limted thereto,
ARﬁé@Fééﬂc@ﬂ aéy\)%cp(rbt@fl\ MuEHsmzfeW@é Qﬁlccﬁiemlqh@ta?'lé&st one (m)RNA of

otein 10envel ope prot from Vi rus, nouse
tacqmmwnmfdh@|lnvenH@mgg¢rmstlmuhtcpv go@pasiten, can also be an

th
Al

M QBT NE S Sl e RSG5 0 o o
aa;dpmlelnt wchm’mxsrrapableftotﬁeuti anw amafevienmumal r&sp@ms&wisadeﬁmyd herein.

el(ﬁen% sug dah i a}/e '%’3}‘%% {eéégn%ﬁgg)%@rl?e(g%gﬂ a%llo)r)%?]a |p(%)lghgrtnhrgcogn|t|on
r@épmp amhsassblgnga aéqepWrtslemrxtedb&omgtHel Tiolt-Bke irét&sp&iro(,TLR) familiy,

dul at t FI P; -8),..elc. .

inelHEAS 8. poPH ORGP EERLe, eohei foray TR arerom murine

TeMGiRE RdeptprsthR1ab | T[Ra§t P@@aﬁlmﬂ%n&fa uhhﬁm@ddes)ébﬂﬁféhs elicited in a
companent of the inventive inmunostimul at

< defined abgye t Mose piefereblpdhe éwéa%rwﬂ?tﬁ'@nf sgigcted from human

a&'UCimeﬁroféﬁ{shQQﬁBhﬁ lfh%%&«h@ a?hﬁ)é(h{‘ rcﬁéﬁhyVﬁ\nbarﬁbé‘IE@Woﬁ{ ’bacterlal
nore preferably, from ou conS|st|ng of , w t hout

agievay Arptginsedn @ﬁ@t'eﬂom%mc ing hyeen pisingainvelved in adjuvant
(z%yg?gé,h ).b) Antigens 25The at |east one
e adj uvant conponent of the

[ mTunostl nmul at ory conposition may alternatively encode

nécg&fa tgA&gRr d| H%hﬁ%a} %S ?(zeg}ggy Itl%/gﬂ eag( one Prﬁ)RNA of the

Bfers 1o s
adjeemg mbmdnd&y of the inventine mmhemmriaton&ommhdoe pically comprise

tr| ring, an ant en C|mTune respaonse, . .
B PR oS PATREE QCIFtE aF AR BdaBtitseSponse (n a

mammm)e ergesapan@@ct?fn Stnthe Gaitisdercan bfgogEnslﬁJ TIR ligdhdt i STLR. More

nt ext e irst step n adaptive

Pf@%@m@w i ant Projein straged Ry g %}ﬂ?ﬁ“@@ﬂe R 1ef FIRNA of the

uﬁ/@hﬂl\ﬁe RmandstieRiateiy e s6RpodttbrC td Selectéd $roﬁPW grdup &h‘@lstlng of,

A‘% nphoi d tissues and organs through which nave T cel

withau iqmaé

tchring dintiteg theretq, rgyto whick dnduge) on gwgce ﬁatme@tﬁ immune

rSFONGE, %@nhg aen; n[q%erit h@gnLC%' F‘L@f@a%%mm GRY | BNF-alpha;
crophages B cell VO

cthh@ﬁ{)&hB:tgp@TﬂeEpg@bQp@omg@pbages including IL-1, IL-6, IL-8, IL-12 and

TNF-alpha; from components of the complement system including C1q, MBL, C1r, Cls,
C2b, Bb, D, MASP-1, MASP-2, C4b, C3b, C5a, C3a, C4a, C5b, C6, C7, C8, C9, CR1,
CR2, CR3, CR4, C1gR, C1INH, C4bp, MCP, DAF, H, |, P and CD59; from proteins which
are components of the signalling networks of the pattern recognition receptors including
TLR and IL-1R1, whereas the components are ligands of the pattern recognition receptors
including IL-1alpha, IL-1 beta, Beta-defensin, heat shock proteins, such as HSP10,
HSP60, HSP65, HSP70, HSP75 and HSP90, gp96, Fibrinogen, Typlll repeat extra domain
A of fibronectin; the receptors, including IL-1RI, TLR1, TLR2, TLR3, TLR4, TLR5, TLR6,
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these cells has a distinct function in eliciting
i mmune responses. Tissue dendritic cells take up

W@ 101339 by phagocyt osi s and macr opi nocyt osi SPEREP20%007032
stinmulated by infection to mgrate to the |oca
| ynphoid tissue, where they differentiate into mature
dendritic cells. throphage§ i ngest particul ate
antigens such as bacteria a g are induced by 5
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adju&itiproteec Ml difg @DEANTDBINCDB6! Hig) fit-3TligRld| tHyRfopRA, Gp96 or
mhlch does not recogni ze and bi nd antlgen directly

fiienestifs ecadr RBY SRATISOSIRE OfFEtdf the Faoxg hemas aéltga"t&rote'ns

pat hogens' protein 15anti gens, which are bound to MHC

mol ecul es on the surfaces of other cells. T cells fall
Pathegerniquadinegns preteias swhich eay bragrcoded by tenet least @pe dnIRNA of the
B0 B S0 g B BRI ) gy compris
amhgsthogamict ( pjssanﬁ proteip} |vehich fi§ enpabie tdieelibitings anfinhWHE immune
reggtl.)rﬁ%émealtn(g%% ehe%\()lc_)@e %gle se gt%ref anglepg Wg?vi%g %\?{uvaﬁ% protelns
defiivelde frormn babteria, @tmutuaur\anamj @xmr@,s oimgbat éter, namh even more

piefeiay i P alietoiss it RSB ST O Broup SiRRting of,
withbechdieg liMited eh@te®, ba@asial\Mrbiesap®tdAoah Préteits $é.g Npofilin — like
di stri butions cells that reflect the djfferent

PERIBOf bpxanlateta &S’n’?g")of’"i"ﬁ%é‘)t?'"ée‘?’l fung HEOt?'@%z@QHWéé’“?tﬁ'é‘Fnetc

IMWHC class | nol ecul es present peptides from pat hogens,

25 comonly viruses to CD8 T cells, which

Injthist eqriet %qqt,eriahfaéilwﬂawwswb'éh|r§ayt baengnded by the at least one

(rﬁm %f ;fgee g%hg%rlgtéc;‘g;ﬁ)'ﬁlégll‘:ﬁi{s{hgxln?%nstfs\/g ﬁﬂ}fwlcnﬁgﬁ)gfé@h&?dr{/ Yomposition,

may| easopriss , any| bavtarigh protein) ew)e(ch aﬁf capabb of gli¢itieg an innate immune

re%é?r(s%sﬁ}e%} Igr heasmfakwqmlfgre G arl XH%VS& éﬂ?ac?e“arXtMo%queferably,
eni c Pdes Fromviruses are

Lpn’r\elmtﬁrad(aUWVMpmtass arle seteicedftops thegdreup sertsistiagof harnarial heat

like t . t t h |

o prolsBedn FBPERRG Bl RS hp i LR abTafdRi Outer
nteh&;rmelt (p&ﬂél_?ﬁﬁd)n:) rgmg@gft&té bilittériale l&mkal ll E}ﬁi‘inﬁ, including OmpF;
reti.gulu ] Cl ass cul e n e . .
baciFr ool dBTHaNEnPEEESE B (O (16s Zorose/Ropertussis, pertussi
afetyRs® Icy@aﬁafokmg@yhs« dh@ [Kyay fRAPIBAGRe/F p&mﬁ;heaa 9K/129G mutant
pat hogen. The CD8 T cell s t hat recogni ze

fremapefusys tRxiRtePesivagt adenylate sydpectonin Gy ?6“ (GYRE feqry Bordetella
@ﬁMs% te%ugm QPR3P R @309%&97833 B6§1bgh§ pd?ﬁy63n|91utant from

foreig des and so rid | s 1 nfected
chyler toxunuggﬂ BXdmgtang fFOMBs@ICﬁ@f'Cﬁai ﬁ@(gb?eé labﬂﬁeemmpﬁ@xm (LT), B
t q{EEE% e e )
rkg{:hgg l|;1ri8Fz;l‘e v III ass Al ‘r\ ec uq?eléc&?%”%}gg a%:‘%/lls \? g%{;la%'tleh erntemtoxIn
effector cells of the inmune system Thus MHC class |1
nol ecul es are normally found on B | ynphocyt es,
dendritic cells, and 5 macrophages, cells that
participate in i mune responses, but not on other
ti ssue cells. Macrophages, for exanple, are activated
to k||| t he |ntrave3|cular pathogens they harbour and
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25 peptide antigens, e.g. tunor antigens, allergy

antigens, auto-inmune self-antigens, pathogenic
WQ01g@ess39 et c. I n accordance with the inventi oPGCT/EP2009/007032

antigens as encoded by the at |east one (m RNA of the

adj uvant conponent of the inventive imunostinul atory

conposition may be antigens (generated outside the

cell, nore typically antigeﬁ not derived fron1the

i B BRHeeH ol 50 TR T K onk 15 Desoluble. moduln

n&itfophflQctifti n?q,srbteﬂ{ GPLINAP) fRNY HelicbBdcte /&% urfactant protein D;
bacterial an ens, fungal antigens, protozoologlca

Outri syeface pmlm '@ﬁpw%nsfrcwprﬁérfé’ﬁam%@@feécﬁs@ 3&Pa antigen)

frEl K@Jcébéyterﬁfng ?u%e%[ﬁoﬁss ﬁbtéﬁ’lg GReA b'a@treﬁhlnalmbﬁhe €t Herotoxin CT of
anti gens . ['ergy antigens are typical
Vdmtq gwierae, vﬁllcrﬁroea@d efram gramepepative bacthmmaméﬁdf t peotein A;
032
b o5 R Bl o oy SRR SHIRRTRIAR 51@%99?
at | east one (mM RNA of the adjuvant conponent of the

Bp el R P egien S R BPk E PP The e ong mIRNA of the

adjusanitecadtipdnieat bodle ievedtivdymsRmosirholatonf ddplositios, may also be

thei r degradatjon, netabolism etc
selérded.ie gfrﬂcreg'é ST Elors CAHep TR RS OGby ﬁ%%?%ﬂﬁom the group
c&r%isgng af, AN bking @inditedethéretd, baBEriAMag8MAS  including flagellms from
sel f-anti gens or auto antigens, such as auto-imun
oeén'rsmanm?%@s dgeobactgqiumal 4guifaron Azl |t§%ﬂé/5asﬁaﬂ0ne//a
Bgﬁ£hﬂEdB@W¥W%eBum%bﬁﬂwQa&ﬁn S%bd%ﬂ'@é&ﬁﬁdé&rQﬁ@ﬂn&%ﬂﬁ t&%enchu
fromhost cells outside t host ‘organi sm but
Helieohactegriashedspoacensyf egiene/lan istbeiar Heoteusd i?seun‘pe@ués, d\'fh/zob/um
g r t i
R&S%’%bgé%ﬁl lgosg'é Ilgi;g) e.ﬁ%//%%éﬁ?/?ar g&%&ftﬁlﬂg S%t/an%@é% ?)g}yor?etlrga Vibrio,
Vewitnede nkersin@mmané |poefarably ﬂ@ellmlfuxdm mkys Is;mmgg vaur!ﬂmm being limited

e PPN Dol GO Ay PRy brasiense

Baciffus anubglens Bidlos estuingicosly, S\Aatrghéltd \batllokm8V) Bordetella

bEbigtiay R EErE R0 P adyaRbacter jojuni

CaORBERENEreSientd e CIoRdtriciiR WokNBuh 3RO Bbhitl bhé Y, Escher/ch/a col;,
nposition may furthernore comprise fragnents of such

'L&’ZF? 16 BYOre haCOPRAITRER8I RACtEAi SBYRYR oRnaymapbila  Listeria

Mno@ﬁ@%é/ﬂ@ Pf%?éz]g SRFabilis ABEBRSHoMls FYERiIRARE] BeARIodNE 8y ringae,
cont'ex present i nventi on may conpri se

Rhizagiwen e/ /fnﬂe f@og{@brgﬁtmmhﬁg'oedeﬁeﬁ@qehum cagieohs, Boseburis hominis,
5%???%’5{%9 c{y present eg”%) 2o } %?%(276?/ n%‘? ec g%@so,%eﬁ;‘ enteritids
Sngfi@ar émqysd'mtmaeg Sarratengmrceecfena hthige/B Loydiio Tr@ponemd phagedenis,

V%HO”S’/ /%%/)%%5/5 el//gr/? chol%-raeo rl//l}rpd 65/‘9}—136’% e)éf/cja} l/l%/ié%é% tSLéch/'nogenes

alhxy Y%l@/a:b/&emcbm/canl ecul es pr ef erably having a | ength
of about 13 or nore amno acids, e.g. 13, 14, 15, 16,
17, 18, 19, 20 or even nore ani ono acids, wherein

Bhtresdt flapalyAE Misiciriaylise emdodled @ the @fﬂe&ﬁYor{éé’(H)RNf‘\ dsfhae adjuvant
am no aci d se ence These fr%%nents are typical

PRRRAT ALthgy Mrertve] EPHNeIPry aCRBRARPILAL, o8| g'prwreferab'v
c&hpfidtea ?e'é;uer&%@eléélﬁadfffcﬂﬂ @Fﬁﬁéro@ﬂ@oﬂﬁn%ﬁ%ﬁ@bﬁ&@|f§llovhn§ sequences
the fragnents are typically not recogni zed in thei
ahmreﬂéﬁaﬁhe'r@cagsﬁm@n&er%nu gens as defined herein may

al so conprise epitopes of those antigens. Epitopes

(al so called "antigen determ nants") are typically
fragments | ocated on the outer 30 surface of (nave)

protein or peptide antigens as defined herein,

preferably having 5 to 15 am no acids, nore preferably
having 5 to 12 am no acids, even nore preferably

having 6 to 9 am no acids, which nay be recogni zed by
antibodies, i.e. in their nave form WO
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15 in the stringent neaning of an inmune response

i nduci ng substance. The class of tunor antigens can be
WQIRADEEF3F urt her into tunor-specific antigens PABEB)009/007032

and tunor-associ atedanti gens (TAAs). TSAs can only be

presented by tunor cells and never by normal "healthy"

cells. They typically result,froma tunor specific

nmut ati on. TAAs, which are ndre conmon, are usually

nraoasant ar~| h\l hnfh tUBE and haalthyvy call c Thaca
CATII  TITGOWUAT C© YT | J. T U ~J

ToOCTTT

Ri §qeql jo I;
AgoPagigiBe ¢ ﬁf%&féquﬂy cyflabdiiale) T| LEPN65 Gl:14278870
Addi tional | y,| EeEeeant i gehEIhBAWhRY so occur on the
surface of tHe tunor in theFiGLHdf, |e.g., a nutlated
receptor. Inlthis case, thefliN&iNbe fecognized by
anti bodi es. HExanpl es of tupbiMdfiMigens as encoded by
the at | east |one (m RNA of | MotA ot ant 25 conpagnent
of the invent|ive innunostlnagaﬁny conposition are
shown in Tablles 1 and 2 be| B.(fliTThese|tables illystrate
specific (prqtein) antigengFigB.fégB)"tynor antigens")

wi th respect [to the cancer| HigSefig®, they are
associ at ed wijt h. Accordi ng| Fl¢E ¢lf®@ i nyention, the terns
"cancer disegses" and "tunprigdi(figases” are used
synonynously |herein. 30Tab| pigAi(figxt i gens expresged in
cancer di seages Tunor antigﬂ§| fye of tunor antijgen
Cancers or cancer diseases| fghaiigd) t hereto 5T4
col orectal cgncer, gastric|ggnggh, oyarian cancer

707- AP 707 allani ne proline| M WO
2010/ 037539PCT/ EP2009/ 007032|aﬁgn§,,@7 renal cell

car cCl noma FlaB (flaB)
FlaC (flaC)

Aquifex Aquifex U17575 Gl:596244
pyrophilus

Azospirillum Azospirillum Laf1 U26679 Gl:11173509
brasilense

Bacillus Bacillus subtilis | hag AB033501 Gl:14278870

Bacillus Bacillus flab X67138 Gl:46019718
thuringiensis

Bartonella Bartonella L20677 Gl:304184
bacilliformis

Bordetella Bordetella flaA L13034 G1:289453
bronchiseptica

Borrelia Borrelia X16833 Gl1:39356
burgdorferi

Burkholderia Burkholderia fliC AF011370 Gl:2935154
cepacia

Campylobacter Campylobacter | flaA J05635 Gl:144197
Jejuni flaB

Caulobacter Caulobacter J01556 Gl:144239
crescentus

Clostridium Clostridium FlaA DQ845000 Gl:114054886

botulinum strain
Bennett clone 1

Escherichia Escherichia coli | hag M14358 Gl:146311
AJ 884569
(EMBL-SVA)
Helicobacter Helicobacter flaA X60746 Gl:43631
pylori

Lachnospiraceae | Lachnospiraceae DQ789131 Gl:113911615




AFP al pha-fetoprotein hepatocellul ar carcinoma

gal | bl adder

cancer,

testicul ar

cancer,

WO RHAGES3Tancer Al bZI P HPGL prostate cancer

al pha5betal I ntegrin

al pha5bet a6-

Integrin

cancer al pha- nethyl acyl -coenzyne A racenmse
cancer ART-4 adenocarcinonaﬁgptigen recogni zed by T

cells 4 lung

cancer,

head a

neck cancer,

ovari an cancer,

PCT/EP2009/007032
col on
prostate

| euken a,

pcnphagpal cahcer gncfrir* cancer  cervical cancer,
ovari an cancqrbacVig8st canger, squampus cel | carlci noma
B7HA
Legionella Legionella flaA X83232 Gl:602877
pneumophila
Listeria Listeria flaA X65624 Gl:44097
monocytogenes
Proteus Proteus mirabilis | FlaD (flaD) | AF221596 G1:6959881
FlaA (flaA)
FlaB (flaB)
FliA (fliA)
FiZ (fliZ)
Pseudomonas Pseudomonas flaA M57501 Gl:151225
aeroguinosa
Pseudomonas Pseudomonas fliC EF544882 Gl:146335619
syringae
Rhizobium Rhizobium flaA M24526 Gl:152220
meliloti flaB
Rhodobacter Rhodobacter fliC AF274346 Gl:10716972
sphaeroides
Roseburia Roseburia M20983 GI:152535
cecicola
Roseburia Roseburis Fla2 DQ789141 Gl:113911632
hominis
Salmonella Salmonella D13689 Gl:217062
typhimurium (NCBI 1D)
Salmonella Salmonella fliC AY603412 Gl:51342390
bongori
Salmonella Salmonella typhi | flag L21912 G1:397810
Salmonella Salmonella fliC M84980 Gl:154015
enteritidis
Serpulina Serpulina flaB2 X63513 Gl:450669
hyodysenteriae
Serratia Serratia hag M27219 Gl:152826
marcescens
Shigella Shigella boydii fliC-SB D26165 G1:442485
Treponema Treponema flaB2 M94015 GI:155060
phagedenis
Vibrio Vibrio flaA EF125175 Gl:119434395
alginolyticus
Vibrio s Vibrio AF069392 Gl.7327274
parahaemolyticus
Wolinella Wolinella flag M82917 Gl:155337
succinogenes
Yersinia Yersinia L33467 G1:496295
enterocolitica

Protozoan proteins, which may also be encoded by the at least one (m)RNA of the

adjuvant component of the inventive immunostimulatory composition, may be selected
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ovari an cancer BACGE-1 B antigen bl adder cancer, head
and neck cancer, |lung cancer, nelanoma, squanous cel

W@ 20160103158 BCL-2 | eukem a BI NG 4 nel anoma CAPABEBIOECH007032
27- 29 breast cancer, ovary cancer, |lung cancer,
prostate cancer CA 19-9 gastric cancer, pancreatic

cancer, liver cancer, breas% cancer, gall bl adder
cancer, colon cancer, ovary cancer, |lung cancer CA

72-4 ovarian cancer 2
from any protozoan protein s owcl:ﬁlg agjuvant character, more preferably, from the group
consisting of, without being limited thereto, Tc52 from Trypanosoma cruzi, PFTG from
Trypanosoma gondiii, Protozoan heat shock proteins, LelF from Leishmania spp., profilin—

like protein from Toxoplasma gondii, etc.

Viral proteins, which may be encoded by the at least one (m)RNA of the adjuvant
component of the inventive immunostimulatory composition, may be selected from any
viral protein showing adjuvant character, more preferably, from the group consisting of,
without being limited thereto, Respiratory Syncytial Virus fusion glycoprotein (F-protein),
envelope protein from MMT virus, mouse leukemia virus protein, Hemagglutinin protein

of wild-type measles virus, etc.

Fungal proteins, which may be encoded by the at least one (m)RNA of the adjuvant
component of the inventive immunostimulatory composition, may be selected from any
fungal protein showing adjuvant character, more preferably, from the group consisting of,

without being limited thereto, fungal immunomodulatory protein (FIP; LZ-8), etc.

Finally, pathogenic adjuvant proteins, which may be encoded by the at least one (m)RNA
of the adjuvant component of the inventive immunostimulatory composition, may finally
be selected from any further pathogenic protein showing adjuvant character, more
preferably, from the group consisting of, without being limited thereto, Keyhole limpet

hemocyanin (KLH), OspA, etc.

b) Antigens

The at least one (MRNA of the adjuvant component of the immunostimulatory
composition may alternatively encode an antigen. According to the present invention,
the term “antigen” refers to a substance which is recognized by the immune system and
is capable of triggering an antigen-specific immune response, e.g. by formation of
antibodies as part of an adaptive immune response or antigen-specific T-cells. In this
context, the first step of an adaptive immune response is the activation of naive antigen-
specific T cells by antigen-presenting cells. This occurs in the lymphoid tissues and
organs through which naive T cells are constantly passing. The three cell types that can

serve as antigen-presenting cells are dendritic cells, macrophages, and B cells. Each of
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ovari an cancer, colorectal cancer, gastric cancer,

i ver cancer, pancreatic cancer, uterus cancer, cervix
W@ 2010/03718%, col on cancer, breast cancer, |ung BGHERI009/007032

calreticulin bladder cancer CAMEL CTL-recogni zed

antigen on nel anoma nel anoma CASP-8 caspase-8 head and

neck cancer cathepsin B br%:ist cancer cathepsin L

breast cancer CD19 B-cell malignancies CD20

these cells has a distinct function in eliciting immune responses. Tissue dendritic cells
take up antigens by phagocytosis and macropinocytosis and are stimulated by infection
to migrate to the local lymphoid tissue, where they differentiate into mature dendritic
cells. Macrophages ingest particulate antigens such as bacteria and are induced by
infectious agents to express MHC class 1l molecules. The unique ability of B cells to bind
and internalize soluble protein antigens via their receptors may be important to induce T
cells. By presenting the antigen on MHC molecules leads to activation of T cells which
induces their proliferation and differentiation into armed effector T cells. The most
important function of effector T cells is the killing of infected cells by CD8 cytotoxic T
cells and the activation of macrophages by TH1 cells which together make up cell-
mediated immunity, and the activation of B cells by both TH2 and TH1 cells to produce
different classes of antibody, thus driving the humoral immune response. T cells
recognize an antigen by their T cell receptors which does not recognize and bind antigen
directly, but instead recognize short peptide fragments e.g. of pathogens’ protein

antigens, which are bound to MHC molecules on the surfaces of other cells.

T cells fall into two major classes that have different effector functions. The two classes
are distinguished by the expression of the cell-surface proteins CD4 and CD8. These two
types of T cells differ in the class of MHC molecule that they recognize. There are two
classes of MHC molecule- MHC class | and MHC class II- which differ in their structure
and expression pattern on tissues of the body. CD4 T cells bind to the MHC class Il
molecule and CD8 T cells to the MHC class | molecule. MHC class | and MHC class Ii
have distinct distributions among cells that reflect the different effector functions of the T
cells that recognize them. MHC class | molecules present peptides from pathogens,
commonly viruses to CD8 T cells, which differentiate into cytotoxic T cells that are
specialized to kill any cell that they specifically recognize. Almost all cells express MHC
class | molecules, although the level of constitutive expression varies from one cell type
to the next. But not only pathogenic peptides from viruses are presented by MHC class |
molecules, also self-antigens like tumour antigens are presented by them. MHC class |
molecules bind peptides from proteins degraded in the cytosol and transported in the
endoplasmic reticulum. Thereby MHC class | molecules on the surface of cells infected
with viruses or other cytosolic pathogens display peptides from these pathogen. The CD8

T cells that recognize MHC classl:peptide complexes are specialized to kill any cells
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displaying foreign peptides and so rid the body of cells infected with viruses and other
cytosolic pathogens. The main function of CD4 T cells (CD4 helper T cells) that
recognize MHC class Il molecules is to activate other effector cells of the immune system.
Thus MHC class 1l molecules are normally found on B lymphocytes, dendritic cells, and
macrophages, cells that participate in immune responses, but not on other tissue cells.
Macrophages, for example, are activated to kill the intravesicular pathogens they
harbour, and B cells to secrete immunoglobulins against foreign molecules. MHC class 1
molecules are prevented from binding to peptides in the endoplasmic reticulum and thus
MHC class Il molecules bind peptides from proteins which are degraded in endosomes.
They can capture peptides from pathogens that have entered the vesicular system of
macrophages, or from antigens internalized by immature dendritic cells or the
immunoglobulin receptors of B cells. Pathogens that accumulate in large numbers inside
macrophage and dendritic cell vesicles tend to stimulate the differentiation of TH1 cells,
whereas extracellular antigens tend to stimulate the production of TH2 cells. TH1 cells
activate the microbicidal properties of macrophages and induce B cells to make 1gG
antibodies that are very effective of opsonising extracellular pathogens for ingestion by
phagocytic cells, whereas TH2 cells initiate the humoral response by activating naive B
cells to secrete IgM, and induce the production of weakly opsonising antibodes such as
IgG1 and 1gG3 (mouse) and 1gG2 and 1gG4 (human) as well as 1gA and IgE (mouse and

human).

In the context of the present invention, antigens as encoded by the at least one (m)RNA of
the adjuvant component of the inventive immunostimulatory composition typically
comprise any antigen, falling under the above definition, more preferably protein and
peptide antigens, e.g. tumor antigens, allergy antigens, auto-immune self-antigens,
pathogenic anigens, etc. In accordance with the invention, antigens as encoded by the at
least one (M)RNA of the adjuvant component of the inventive immunostimulatory
composition may be antigens generated outside the cell, more typically antigens not
derived from the host organism (e.g. a human) itself (i.e. non-self antigens) but rather
derived from host cells outside the host organism, e.g. viral antigens, bacterial antigens,
fungal antigens, protozoological antigens, animal antigens (preferably selected from
animals or organisms as disclosed herein), allergy antigens, etc. Allergy antigens are

typically antigens, which cause an allergy in a human and may be derived from either a
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| ung cancer CML28 | eukeni a actosin-like protein

human or other sources. Antigens as encoded by the at least one (m)RNA of the adjuvant
component of the inventive immunostimulatory composition may be furthermore
antigens generated inside the cell, the tissue or the body, e.g. by secretion of proteins,
their degradation, metabolism, etc.. Such antigens include antigens derived from the host
organism (e.g. a human) itself, e.g. tumor antigens, self-antigens or auto-antigens, such as
auto-immune self-antigens, etc., but also (non-self) antigens as defined above, which
have been originally been derived from host cells outside the host organism, but which
are fragmented or degraded inside the body, tissue or cell, e.g. by (protease) degradation,
metabolism, etc. Pathogenic antigens particularly comprise e.g. antigens from influenza,
including hemagglutinin (HA), neuroamidase (NA), matrix protein 1 (M1), ion channel
protein M2 (M2), nucleoprotein (NP), etc; or e.g. antigens from respiratory syncytial virus

(RSV), including F-protein, G-protein, etc.

Antigens as encoded by the at least one (m)RNA of the adjuvant component of the
inventive immunostimulatory composition may furthermore comprise fragments of such
antigens as mentioned herein, particularly of protein or peptide antigens. Fragments of
such antigens in the context of the present invention may comprise fragments preferably
having a length of about 6 to about 20 or even more amino acids, e.g. fragments as
processed and presented by MHC class | molecules, preferably having a length of about 8
to about 10 amino acids, e.g. 8, 9, or 10, (or even 11, or 12 amino acids), or fragments as
processed and presented by MHC class || molecules, preferably having a length of about
13 or more amino acids, e.g. 13, 14, 15, 16, 17, 18, 19, 20 or even more amiono acids,
wherein these fragments may be selected from any part of the amino acid sequence.
These fragments are typically recognized by T-cells in form of a complex consisting of the
peptide fragment and an MHC molecule, i.e. the fragments are typically not recognized

in their naive form.

Fragments of antigens as defined herein may also comprise epitopes of those antigens.
Epitopes (also called "antigen determinants") are typically fragments located on the outer
surface of (naive) protein or peptide antigens as defined herein, preferably having 5 to 15
amino acids, more preferably having 5 to 12 amino acids, even more preferably having 6

to 9 amino acids, which may be recognized by antibodies, i.e. in their naive form.
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One class of antigens as encoded by the at least one (m)RNA of the adjuvant component
of the inventive immunostimulatory composition comprises tumor antigens. "Tumor
antigens" are preferably located on the surface of the (tumor) cell. Tumor antigens may
also be selected from proteins, which are overexpressed in tumor cells compared to a
normal cell. Furthermore, tumor antigens also includes antigens expressed in cells which
are (were) not themselves (or originally not themselves) degenerate but are associated
with the supposed tumor. Antigens which are connected with tumor-supplying vessels or
(reYformation thereof, in particular those antigens which are associated with
neovascularization, e.g. growth factors, such as VEGF, bFGF etc., are also included
herein. Antigens connected with a tumor furthermore include antigens from cells or
tissues, typically embedding the tumor. Further, some substances (usually proteins or
peptides) are expressed in patients suffering (knowingly or not-knowingly) from a cancer
disease and they occur in increased concentrations in the body fluids of said patients.
These substances are also referred to as "tumor antigens", however they are not antigens
in the stringent meaning of an immune response inducing substance. The class of tumor
antigens can be divided further into tumor-specific antigens (TSAs) and tumor-associated-
antigens (TAAs). TSAs can only be presented by tumor cells and never by normal
“healthy” cells. They typically result from a tumor specific mutation. TAAs, which are
more common, are usually presented by both tumor and healthy cells. These antigens are
recognized and the antigen-presenting cell can be destroyed by cytotoxic T cells.
Additionally, tumor antigens can also occur on the surface of the tumor in the form of,

e.g., a mutated receptor. In this case, they can be recognized by antibodies.

Examples of tumor antigens as encoded by the at least one (m)RNA of the adjuvant
component of the inventive immunostimulatory composition are shown in Tables 1 and 2
below. These tables illustrate specific (protein) antigens (i.e. "tumor antigens") with
respect to the cancer disease, they are associated with. According to the invention, the

terms "cancer diseases" and "tumor diseases" are used synonymously herein.

Table 1: Antigens expressed in cancer diseases

Cancers or cancer diseases related
Tumor antigen Name of tumor antigen thereto

colorectal cancer, gastric cancer,
5T4 ovarian cancer

707-AP 707 alanine proline Melanoma




bl adder cancer, |lung cancer, T-cell |eukem a, squanous

cell carcinoma, CYPBl1 cytochrom P450 1Bl | eukem a
WORNPAGTSBAGE- Bl differentiation anti gen nmel anB@RERIY09/007032

mel anoma, skin tunors, ovarian cancer, |ung cancer

DAM 6/ MAGE- B2 differentiation antigen nel anoma 6

nmel anoma, skin tunors, ovar ié%n cancer, |lung cancer

EGFR/ Herl |ung cancer, ovarian cancer, head and neck
cancer, col gn cancer , pancr eati c cancer ‘5{ east cancer
PRI-N-turgr—celH—associ-ated—extr ﬂJWaﬂ FErCarion
met al | opr ot di nase i nducer/ |ung canc patﬁjdg l§'tca ?@
. allbla gt cancer, icular cancer,
%&gieihc?ﬂc .al haffﬁppron can_cer b,r A OvEBNG canCer bYanBer Ukeer
Lxlbfllpl'_ﬁjc1l LI} I l al CCTT 1 aUIICDI UII TTUI Laulrgstate cancer
alphaSbetal-
Integrin
alpha5beta6-
Integrin colon cancer
alpha-
methylacyl-
coenzyme A
racemase prostate cancer
lung cancer, head and neck cancer,
leukemia, esophageal cancer, gastric
cancer, cervical cancer, ovarian
adenocarcinoma antigen cancer, breast cancer, squamous cell
ART-4 recognized by T cells 4 carcinoma
B7H4 ovarian cancer
bladder cancer, head and neck
cancer, lung cancer, melanoma,
BAGE-1 B antigen squamous cell carcinoma
BCL-2 leukemia
BING-4 melanoma
CA 15-3/CA 27- breast cancer, ovary cancer, lung
29 cancer, prostate cancer
gastric cancer, pancreatic cancer,
liver cancer, breast cancer,
gallbladder cancer, colon cancer,
CA19-9 ovary cancer, lung cancer
CA 72-4 ovarian cancer
ovarian cancer, colorectal cancer,
gastric cancer, liver cancer,
pancreatic cancer, uterus cancer,
cervix carcinoma, colon cancer,
CA125 breast cancer, lung cancer
calreticulin bladder cancer
CTL-recognized antigen on
CAMEL melanoma melanoma
CASP-8 caspase-8 head and neck cancer
cathepsin B breast cancer
cathepsin L breast cancer
CD19 B-cell malignancies
CD20
CD22
CD25
CD30
CD33
CD4
CD52
CD55
CD56
CD80




ovari an cancer, breast cancer, colon cancer, |ung

cancer EphA2 ephrin type-A receptor 2 glioma EphA3
wWe@phplosrssy pe- A receptor 2 mel anoma, sarcomma, | REHEP2009/007032

cancer ErbB3 breast cancer EZH2 (enhancer of Zeste

honol og 2) endonetri um cancer,
breast cancer

cancer,
renal cel

FN fi bronect

FGF-5

nmel anoma, prostate

i brobl ast growth factor-5
carci nonmn, breast cancer,
in nel anoma Fra-1 Fos-r

prostate cancer

el ated .anti

%qn-l

gut carcinoma, Tolorectal cancer,
colon cancer, hepatocellular cancer,
lung cancer, breast cancer, thyroid
cancer, pancreatic cancer, liver
cancer cervix cancer, bladder

CEA carcinoembryonic antigen cancer, melanoma
calcium-activated chloride
CLCA2 channel-2 lung cancer
CML28 leukemia
Coactosin-like
protein pancreatic cancer
Collagen XXl prostate cancer
ovarian cancer, breast cancer,
COX-2 colorectal cancer
bromodomain testis-specific
CT-9/BRD6 __protein
Cten C-terminal tensin-like protein prostate cancer
cyclin B1
cyclin D1 ovarian cancer
bladder cancer, lung cancer, T-cell
cyp-B cyclophilin B leukemia, squamous cell carcinoma,
CYPB1 cytochrom P450 1B1 leukemia

DAM-10/MAGE-
B1

differentiation antigen melanoma
10

melanoma, skin tumors, ovarian
cancer, lung cancer

DAM-6/MAGE- differentiation antigen melanoma melanoma, skin tumors, ovarian
B2 6 cancer, lung cancer
lung cancer, ovarian cancer, head
and neck cancer, colon cancer,
EGFR/Her1 pancreatic cancer, breast cancer
lung cancer, breast cancer, bladder
tumor cell-associated extracellular] cancer, ovarian cancer, brain
EMMPRIN matrix metalloproteinase inducer/| cancer, lymphoma
ovarian cancer, breast cancer, colon
EpCam epithelial cell adhesion molecule | cancer, lung cancer
EphA2 ephrin type-A receptor 2 glioma
EphA3 ephrin type-A receptor 2 melanoma, sarcoma, lung cancer
ErbB3 breast cancer
endometrium cancer, melanoma,
EZH2 (enhancer of Zeste homolog 2) prostate cancer, breast cancer
renal cell carcinoma, breast cancer,
FGF-5 fibroblast growth factor-5 prostate cancer
FN fibronectin melanoma
breast cancer, esophageal cancer,
Fra-1 Fos-related antigen-1 renal cell carcinoma, thyroid cancer
leukemia, renal cell carcinoma, head
and neck cancer, colon cancer,
G250/CAIX glycoprotein 250 ovarian cancer, cervical cancer
bladder cancer, lung cancer,
sarcoma, melanoma, head and neck
GAGE-1 G antigen 1 cancer
bladder cancer, lung cancer,
sarcoma, melanoma, head and neck
GAGE-2 G antigen 2 cancer




breast cancer,

carci noma, t
WO 201RO¥1539

antigen 1 bl

mel anoma, head and neck cancer

bl adder cancer, |ung cancer,
and neck cancer WD 2010/ 037539PCT/
GAGE-3 G antigen 3 bl adder cancer, |l

GheEdy

/IInI

r enal
col on cancer,

esophageal
hyroi d cancer
cel |
ovari an cancer,
adder cancer,

cancer,

Qgga%glgad and neck c3g

r\r\r | ||nﬂ na

renal
&250/ CAI X gl ycoprotein 250

carci nonn, head and neckPCHEER209/007032
cervi cal
| ung cancer,
GAGE-2 G antigen 2
sarcoma, nel anoma, head

cel |

cancer GACGE-1 G
sar conm,

009/ 0070 L?ng6c§ncer
nﬁgor%@?z\o@a head and neck

r\nlf nr\

aATTeT ubll

mel anonmm, he
GAGE-4

o | ocaAarcT LILI Uull\.

ad and neck cancer
G antigen 4

GAGE-

cancer,
head and neck

éﬁlaga r cfan:(far (I)l:n

cancer

bladder cancer, lung cancer,
sarcoma, melanoma, head and neck

GAGE-5 G antigen 5 cancer
bladder cancer, lung cancer,
sarcoma, melanoma, head and neck
GAGE-6 G antigen 6 cancer
bladder cancer, lung cancer,
sarcoma, melanoma, head and neck
GAGE-7b G antigen 7b cancer
bladder cancer, lung cancer,
sarcoma, melanoma, head and neck
GAGE-8 G antigen 8 cancer
gene differentially expressed in
GDEP prostate prostate cancer
GnT-V N-acetylglucosaminyltransferase V| glioma, melanoma
gp100 glycoprotein 100 kDa melanoma
hepatocellular carcinoma,
GPC3 glypican 3 melanoma
HAGE helicase antigen bladder cancer
HAST-2 human signet ring tumor-2
hepsin prostate
breast cancer, bladder cancer,
human epidermal receptor- melanoma, ovarian cancer, pancreas
Her2/neu/ErbB2 2/neurological cancer, gastric cancer
HERV-K-MEL melanoma
HNE human neutrophil elastase leukemia

homeobox NKX
3.1

prostate cancer

HOM-TES-
14/SCP-1 ovarian cancer
HOM-TES-85
HPV-E6 cervical cancer
HPV-E7 cervical cancer
HST-2 gastric cancer
breast cancer, melanoma, lung
cancer, ovarian cancer, sarcoma,
human telomerase reverse Non-Hodgkin-lymphoma, acute
hTERT transcriptase leukemia
iCE intestinal carboxyl esterase renal cell carcinoma
IGF-1R colorectal cancer
interleukin 13 receptor alpha 2
IL-13Ra2 chain glioblastoma
IL-2R colorectal cancer
IL-5
immature laminin
receptor renal cell carcinoma
kallikrein 2 prostate cancer




bl adder canc
and neck can
WO aHg/ogaper ,

GAGE-7b G antigen 7b bl adder cancer,
sarconmm, nel anoma, head and neck cancer

| yag cancer,
% GDEP gene

antigen 8 bl

mel anoma, head and neck cancér

di fferential
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| ung cancer,
GAGE-6 G antigen 6

sarconmm, mel anoma, head

bl adder cancer,

sarcomn, mel anoma, head and neckPCERR2969/007032

adder cancer,

|y expressed in prostat

| ung cancer,
GAGE-8 G
sar conm,

e prostate cancer

e acetiyl gl ucosaminyl-transterasd Al (3BEY
nE% anona gplOO gl ycoprotein 100 kDs dﬁxﬁfmﬁﬁ% “CTmG'NOW
67. . pho melanoma
IKIARDZ05 bladder cancer

KK-LC-1 Kita-kyushu lung cancer antigen 1| lung cancer
tongue cancer, hepatocellular
carcinomas, melanoma, gastric
cancer, esophageal, colon cancer,

KM-HN-1 pancreatic cancer
bladder cancer, head and neck

LAGE-1 L antigen cancer, melanoma

livin bladder cancer, melanoma
bladder cancer, head and neck
cancer, melanoma, colon cancer,

MAGE-A1 melanoma antigen-A1 lung cancer, sarcoma, leukemia
bladder cancer, head and neck
cancer, melanoma, colon cancer,

MAGE-AT0 melanoma antigen-A10 lung cancer, sarcoma, leukemia
bladder cancer, head and neck
cancer, melanoma, colon cancer,
lung cancer, sarcoma, leukemia,
prostate cancer, myeloma, brain

MAGE-A12 melanoma antigen-A12 tumors
bladder cancer, head and neck
cancer, melanoma, colon cancer,

MAGE-A2 melanoma antigen-A2 lung cancer, sarcoma, leukemia
bladder cancer, head and neck
cancer, melanoma, colon cancer,

MAGE-A3 melanoma antigen-A3 lung cancer, sarcoma, leukemia
bladder cancer, head and neck
cancer, melanoma, colon cancer,

MAGE-A4 melanoma antigen-A4 lung cancer, sarcoma, leukemia
bladder cancer, head and neck
cancer, melanoma, colon cancer,

MAGE-A6 melanoma antigen-A6 lung cancer, sarcoma, leukemia
bladder cancer, head and neck
cancer, melanoma, colon cancer,

MAGE-A9 melanoma-antigen-A9 lung cancer, sarcoma, leukemia

MAGE-B1 melanoma-antigen-B1 melanoma

MAGE-B10 melanoma-antigen-B10 melanoma

MAGE-B16 melanoma-antigen-B16 melanoma

MAGE-B17 melanoma-antigen-B17 melanoma

MAGE-B2 melanoma-antigen-B2 melanoma

MAGE-B3 melanoma-antigen-B3 melanoma

MAGE-B4 melanoma-antigen-B4 melanoma

MAGE-B5 melanoma-antigen-B5 melanoma

MAGE-B6 melanoma-antigen-B6 melanoma

MAGE-C1 melanoma-antigen-C1 bladder cancer, melanoma

MAGE-C2 melanoma-antigen-C2 melanoma

MAGE-C3 melanoma-antigen-C3 melanoma

MAGE-D1 melanoma-antigen-D1 melanoma

MAGE-D2 melanoma-antigen-D2 melanoma

MAGE-D4 melanoma-antigen-D4 melanoma




hepat ocel | ul ar carci noma, nel anoma NAGE hel i case

anti gen bl adder
W@ 20161037339 hepsi n

cancer

HAST- 2 human si gnet
prost ate Her 2/ neu/ Er bB2 hunmaPCT/EP2009/007032

ring

epi dermal receptor- 2/neurol ogical breast cancer,
bl adder cancer, nel anoma, ovarian cancer, pancreas
cancer, gastric cancer HERV-K-MEL nel anoma HNE human
neutrophi|l el astase | eukem a honeobox NKX 3.1
MAGE-E1 melanoma-antigen-E1 bladder cancer, melanoma
MAGE-E2 melanoma-antigen-E2 melanoma
MAGE-F1 melanoma-antigen-F1 melanoma
MAGE-H1 melanoma-antigen-H1 melanoma
MAGEL2 MAGE-like 2 melanoma

mammaglobin A

breast cancer

melanoma antigen recognized by

MART-1/Melan-A[ T cells-1/melanoma antigen A melanoma
melanoma antigen recognized by

MART-2 T cells-2 melanoma

matrix protein 22 bladder cancer

MCIR melanocortin 1 receptor melanoma

macrophage colony-stimulating

M-CSF factor gene ovarian cancer
mesothelin ovarian cancer
breast cancer, glioblastoma,
MG50/PXDN melanoma
MMP 11 M-phase phosphoprotein 11 leukemia
MN/CA IX-
antigen renal cell carcinoma
multidrug resistance-associated
MRP-3 protein 3 lung cancer
MUC1 mucin 1 breast cancer
breast cancer, ovarian cancer,
MUC2 mucin 2 pancreatic cancer
NAS88-A NA cDNA clone of patient M88 melanoma

N-acetylglucos-
aminyltransferase
-V

Neo-PAP Neo-poly(A) polymerase
NGEP prostate cancer
NMP22 bladder cancer
nucleophosmin/anaplastic
NPM/ALK lymphoma kinase fusion protein
small cell cancer of lung,
neuroblastoma, Wilm' tumor,
melanoma, thyroid cancer, kidney
cancer, testicle cancer, pancreas
NSE neuron-specific enolase cancer
bladder cancer, head and neck
cancer, melanoma, sarcoma, B-
lymphoma, hepatoma, pancreatic
cancer, ovarian cancer, breast
NY-ESO-1 New York esophageous 1 cancer
NY-ESO-B
OA1 ocular albinism type 1 protein melanoma
oncofetal antigen-immature
OFA-iLRP laminin receptor leukemia
O-linked N-acetylglucosamine
OGT transferase gene
0Ss-9
osteocalcin prostate cancer
osteopontin ‘prostate cancer, breast cancer,




prostate cancer

HOM TES- 85

W@ 2100875B6T- 2 gastric cancer

HOM TES14/ SCP- 1

HPV- E6 cervi cal cancer

reverse transcriptase breast cancer,

cancer,

ovari an cancer,

ovari an cancer

HPV- E7 cervi cal

hTERT hunan t el oPEF/EBZ909/007032

mel anoma, | ung

sarcoma, Non-Hodgki n-|ynphonsg,

acute |l eukem a i CE intestingﬁ carboxyl esterase

ovarian cancer

p15

protein 15

pl15

melanoma

p190 minor bcr-
abl

p53

PAGE-4 prostate GAGE-like protein-4 prostate cancer
PAI-1 plasminogen acitvator inhibitor 1 breast cancer
PAI-2 plasminogen acitvator inhibitor 2 | breast cancer
PAP prostate acic phosphatase prostate cancer
PART-1 prostate cancer
PATE prostate cancer
PDEF prostate cancer

Pim-1-Kinase

Pin1

Propyl isomerase

prostate cancer

POTE prostate cancer
melanoma, lung cancer, leukemia,
preferentially expressed antigen of| head and neck cancer, renal cell
PRAME melanoma carcinoma, sarcoma
prostein prostate cancer
proteinase-3
PSA prostate-specific antigen prostate cancer
PSCA prostate cancer
PSGR prostate cancer
PSM
prostate-specific membrane
PSMA antigen prostate cancer
bladder cancer, renal cancer,
RAGE-1 renal antigen sarcoma, colon cancer
receptor for hyaluronic acid
RHAMM/CD168 | mediated motility leukemia
bladder cancer, melanoma, renal
RU1 renal ubiquitous 1 cancer
bladder cancer, melanoma, sarcoma,
brain tumor, esophagel cancer, renal
RU2 renal ubiquitous 1 cancer, colon cancer, breast cancer
S-100 melanoma
SAGE sarcoma antigen
squamous antigen rejecting tumor |  esophageal cancer, head and neck
SART-1 1 cancer, lung cancer, uterine cancer
head and neck cancer, lung cancer,
squamous antigen rejecting tumor | renal cell carcinoma, melanoma,
SART-2 1 brain tumor
head and neck cancer, lung cancer,
squamous antigen rejecting tumor | leukemia, melanoma, esophageal
SART-3 1 cancer
SCC squamous cell carcinoma antigen | lung cancer
Sp17 sperm protein 17 multiple myeloma
hepatocellular cell carcinom, breast
$SX-1 synovial sarcoma X breakpoint 1 cancer
S$S$X-2/HOM-
MEL-40 synovial sarcoma X breakpoint 2 breast cancer
SSX-4 synovial sarcoma X breakpoint 4 bladder cancer, hepatocellular cell




renal cel

carcinoma | GF-1R colorecta

I L-13Ra2 interleukin 13 receptor al

wW@Ri10/087%32 ona | L- 2R col or ect al
| am ni n receptor
prostate cancer

renal cel

cancer
carci noma kallikrein 2
WO 2010/ 037539PCT/ EP2009/ 007032

cancer
pha 2 chain
IL-5  PCTEP290E007032

72
carcinoma, breast cancer
STAMP-1 prostate cancer
six transmembrane epithelial
STEAP antigen prostate prostate cancer
survivin bladder cancer
survivin-2B intron 2-retaining survivin bladder cancer
TA-90 melanoma
TAG-72 prostate carcinoma
TARP prostate cancer
TGFb TGFbeta
TGFbRII TGFbeta receptor 1|
TGM-4 prostate-specific transglutaminase | prostate cancer
breast cancer, leukemia, and
TRAG-3 taxol resistant associated protein 3| melanoma
TRG testin-related gene
TRP-1 tyrosine related protein 1 melanoma
TRP-2/6b TRP-2/novel exon 6b melanoma, glioblastoma
TRP-2/INT2 TRP-2/intron 2 melanoma, glioblastoma
Trp-p8 prostate cancer
Tyrosinase melanoma
urokinase-type plasminogen
UPA activator breast cancer
VEGF vascular endothelial growth factor
vascular endothelial growth factor
VEGFR-2/FLK-1 receptor-2
gastric cancer, colon cancer, lung
cancer, breast cancer, ovarian
WT1 Wilm' tumor gene cancer, leukemia

Table 2: Mutant antigens expressed in cancer diseases

Cancers or cancer diseases related
Mutant antigen Name of mutant antigen thereto
alpha-actinin-4/m lung carcinoma
ARTC1/m melanoma
breakpoint cluster region-Abelson
bcr/abl fusion protein CML
beta-Catenin/m beta-Catenin melanoma
BRCA1/m breast cancer
BRCA2/m breast cancer
colorectal cancer, gastric cancer,
CASP-5/m endometrial carcinoma
head and neck cancer, squamous cell
CASP-8/m carcinoma
CDC27/m cell-division-cycle 27
CDK4/m cyclin-dependent kinase 4 melanoma
CDKN2A/m melanoma
CML66 CML
COA-1/m colorectal cancer
DEK-CAN fusion protein AML
EFTUD2/m melanoma




69 kallikrein 4 prostate cancer
breast cancer,
WERAA0ZB3 bl adder
cancer antigen 1 lung cancer
hepat ocel | ul ar car ci nonas,
col on cancer, p
anti gen bl adder cancer,

cancer,

esophageal

Ki
NonHodgki n-

cancer KK-LCG-1 Ki

creati
hea

KM HN- 1
nmel anoma, gastric cancer,

and neck cancer,

67 prostate

ynphonma, nel anoma

t a- kyushu PCFgP2009/007032
t ongue cancer,

LAGE-1 L
mel anona

C cancer

EﬁFlzynlw : Elongation factor 2 lung squamous cell carcinoma
Ets variant geneb/acute myeloid
ETV6-AMLI leukemia 1 gene fusion protein ALL
FN1/m fibronectin 1 melanoma
GPNMB/m melanoma
arginine to isoleucine exchange at
residue 170 of the alpha-helix of the
HLA-A*0201-R170! jalpha2-domain in the HLA-A2 gene |renal cell carcinoma
HLA-A11/m melanoma
HLA-A2/m renal cell carcinoma
renal cell carcinoma, melanoma,
HSP70-2M heat shock protein 70-2 mutated  [neuroblastoma
KIAA0205/m bladder tumor
pancreatic carcinoma, colorectal
K-Ras/m carcinoma
LDR-Fucosyltransferase fusion
LDLR-FUT protein melanoma
MART2/m melanoma
ME1/m non-small cell lung carcinoma
MUM-1/m melanoma ubigquitous mutated 1 melanoma
MUM-2/m melanoma ubigquitous mutated 2 melanoma
MUM-3/m melanoma ubiquitous mutated 3 melanoma
Myosin class I/m melanoma
neo-PAP/m melanoma
NFYC/m lung squamous cell carcinoma
N-Ras/m melanoma
OGT/m colorectal carcinoma
0OS-9/m melanoma
p53/m
promyelocytic leukemia/retinoic
PmI/RARa acid receptor alpha APL, PML
PRDX5/m melanoma
receptor-type protein-tyrosine
PTPRK/m phosphatase kappa melanoma
RBAF600/m melanoma
SIRT2/m melanoma
synaptotagmin I/synovial sarcoma X
SYT-SSX-1 fusion protein sarcoma
synaptotagmin I/synovial sarcoma X
SYT-SSX-2 fusion protein sarcoma
translocation Ets-family
leukemia/acute myeloid leukemia 1
TEL-AML1 fusion protein AML
TGFDbRII TGFbeta receptor 11 colorectal carcinoma
TPI/m triosephosphate isomerase Melanoma

In a preferred embodiment according to the present invention, the tumor antigens as
encoded by the at least one (m)RNA of the adjuvant component of the inventive
immunostimulatory composition are selected from the group consisting of 5T4, 707-AP,

9D7, AFP, AlbZIP HPG1, alpha-5-beta-1-integrin, alpha-5-beta-6-integrin, alpha-actinin-
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bl adder cancer, nelanoma MACE- Al nel anoma anti gen- Al
bl adder cancer, head and neck cancer, nel anong, col on

W@ 210037539 ung cancer, sarconm, |eukem a MACE- APCTOEP2009/007032
nmel anoma anti gen- A10 bl adder cancer, head and neck
cancer, nelanoma, colon cancer, |ung cancer, sarcona,
| eukem a MACE-Al 2 nel anoma 7Qnti gen- Al 2 bl adder
cancer, head and neck cancer, nel anoma, col on cancer,
Iung canc sarcomm, |eukem a, ﬁrositérgﬁ_g cancer

ety et Ssnree MreeemereraR KAopRThI Gk ABAGE-1, BCL2,

b&/dBstacaRbRym, BERG-ANBRORGH, BRIPEIM, Al 45.8MBA 70IPNCA 19-9,
cancer, lung cancer, sarcom, |eukem a MACE- A
f

3
CABP 4n 612 arfialrgichling CHMEdd € ASE-8fp eiathepsiad, sathepte k, CD19, CD20,
CPRAC D2 5MRICHIBMED330ICPIh, @§£TGD$5{@D%¢|§E”€9@O, EBICR9R, CDK4/m,

'eukem a” MAGE- A4 el anorma_ant'i gen-'A4 bl'adder’ cancer,’
CREMN2 Admd GRAc ICLEARC ML 2T | GNhfa, CRA114N, cardesin-likeimgotein, collage

XKANES.2 SEF SRbe, | GUK TR MRCE AR | FPYTRVABY | BRRAAS, DAM-6,
DEK-CAN, EFTUD2/m, EGFR, ELF2/m, EMMPRIN, EpCam, EphA2, EphA3, ErbB3, ETV6-
AML1, EZH2, FGF-5, FN, Frau-1, G250, GAGE-1, GAGE-2, GAGE-3, GAGE-4, GAGE-5,
GAGE-6, GAGE7b, GAGE-8, GDEP, GnT-V, gp100, GPC3, GPNMB/m, HAGE, HAST-2,
hepsin, Her2/neu, HERV-K-MEL, HLA-A*0201-R17l, HLA-A11/m, HLA-A2/m, HNE,
homeobox NKX3.1, HOM-TES-14/SCP-1, HOM-TES-85, HPV-E6, HPV-E7, HSP70-2M,
HST-2, hTERT, iCE, IGF-1R, IL-13Ra2, IL-2R, IL-5, immature laminin receptor, kallikrein-
2, kallikrein-4, Ki67, KIAA0205, KIAA0205/m, KK-LC-1, K-Ras/m, LAGE-A1, LDLR-FUT,
MAGE-A1, MAGE-A2, MAGE-A3, MAGE-A4, MAGE-A6, MAGE-A9, MAGE-A10, MAGE-
A12, MAGE-B1, MAGE-B2, MAGE-B3, MAGE-B4, MAGE-B5, MAGE-B6, MAGE-B10,
MAGE-B16, MAGE-B17, MAGE-C1, MAGE-C2, MAGE-C3, MAGE-D1, MACGE-D2,
MAGE-D4, MAGE-E1, MAGE-E2, MAGE-F1, MAGE-H1, MAGEL2, mammaglobin A,
MART-1/melan-A, MART-2, MART-2/m, matrix protein 22, MCIR, M-CSF, ME1/m,
mesothelin, MG50/PXDN, MMP11, MN/CA IX-antigen, MRP-3, MUC-1, MUC-2, MUM-
1/m, MUM-2/m, MUM-3/m, myosin class I/m, NA88-A, N-acetylglucosaminyltransferase-
V, Neo-PAP, Neo-PAP/m, NFYC/m, NGEP, NMP22, NPM/ALK, N-Ras/m, NSE, NY-ESO-
1, NY-ESO-B, OA1, OFA-iLRP, OGT, OGT/m, OS-9, OS-9/m, osteocalcin, osteopontin,
p15, p190 minor bcr-abl, p53, p53/m, PAGE-4, PAI-1, PAI-2, PART-1, PATE, PDEF, Pim-
1-Kinase, Pin-1, Pml/PARalpha, POTE, PRAME, PRDX5/m, prostein, proteinase-3, PSA,
PSCA, PSGR, PSM, PSMA, PTPRK/m, RAGE-1, RBAF600/m, RHAMM/CD168, RU1, RU2,
$-100, SAGE, SART-1, SART-2, SART-3, SCC, SIRT2/m, Sp17, SSX-1, SSX-2/HOM-MEL-
40, SSX-4, STAMP-1, STEAP, survivin, survivin-2B, SYT-SSX-1, SYT-SSX-2, TA-90, TAG-
72, TARP, TEL-AML1, TGFbeta, TGFbetaRll, TGM-4, TPI/m, TRAG-3, TRG, TRP-1, TRP-
2/6b, TRP/INT2, TRP-p8, tyrosinase, UPA, VEGF, VEGFR-2/FLK-1, and WT1.

In a particularly preferred embodiment, the tumor antigens as encoded by the at least one
(m)RNA of the adjuvant component of the inventive immunostimulatory composition are

selected from the group consisting of MAGE-A1 (e.g. MAGE-A1 according to accession
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bl adder cancer, head and neck cancer, nel anonma, col on

cancer, lung cancer, sarcoma, |eukem a MAGE- A9
wWored19/08158> ant i gen- A9 bl adder cancer, head and PEEEP2009/007032

cancer, nelanoma, colon cancer, |ung cancer, sarcoma

| eukem a MACE- B1 nel anoma- anti gen-Bl nel anoma MACE- B10

mel anonma- anti gen-Bl 0 nel an MACE- B16

nmel anoma- antigen-Bl 6 nel ano MACE- B17

annggrﬂg\ﬁn&%&: %g@m%%@wﬂﬁﬁégz(e.g. MAGE-A6 according to
abRLAGWABMBEL NI 0033H3), MAGE-C1, MAGE-C2, melan-A (e.g. melan-A according
to accession number NM_005511), GP100 (e.g. GP100 according to accession number
M77348), tyrosinase (e.g. tyrosinase according to accession number NM_000372),
survivin (e.g. survivin according to accession number AF077350), CEA (e.g. CEA
according to accession number NM_004363), Her-2/neu (e.g. Her-2/neu according to
accession number M11730), WT1 (e.g. WT1 according to accession number
NM_000378), PRAME (e.g. PRAME according to accession number NM_006115), EGFRI
(epidermal growth factor receptor 1) (e.g. EGFRI (epidermal growth factor receptor 1)
according to accession number AF288738), MUC1, mucin-1 (e.g. mucin-1 according to
accession number NM_002456), SEC61G (e.g. SEC61G according to accession number
NM_014302), hTERT (e.g. hTERT accession number NM_198253), 5T4 (e.g. 5T4
according to accession number NM_006670), NY-Eso-1 (e.g. NY-Esol according to
accession number NM_001327), TRP-2 (e.g. TRP-2 according to accession number
NM_001922), STEAP, PCA, PSA, PSMA, etc.

According to a further particularly preferred embodiment, the tumor antigens as encoded
by the at least one (m)RNA of the adjuvant component of the inventive
immunostimulatory composition may form a cocktail of antigens, e.g. in an active
(immunostimulatory) composition or a kit of parts (wherein preferably each antigen is
contained in one part of the kit), preferably for eliciting an (adaptive) immune response
for the treatment of prostate cancer (PCa), preferably of neoadjuvant and/or hormone-
refractory prostate cancers, and diseases or disorders related thereto. For this purpose, the
the at least one (m)RNA of the adjuvant component of the inventive immunostimulatory
composition is preferably at least one RNA, more preferably at least one mRNA, which
may encode at least one, preferably two, three or even four (preferably different) antigens

of the following group of antigens:

PSA (Prostate-Specific Antigen) = KLK3 (Kallikrein-3),

PSMA (Prostate-Specific Membrane Antigen),

PSCA (Prostate Stem Cell Antigen),

STEAP (Six Transmembrane Epithelial Antigen of the Prostate).
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mel anoma MAGE- B4 nel anoma- anti gen- B4 nel anoma MAGE- B5
nmel anonma- anti gen- B5 nmel anoma MAGE- B6
WwWorzd19/08158> ant i gen- B6 nel anona MAGE- Cl PCT/EP2009/007032
mel anoma- anti gen-Cl bl adder cancer, nel anoma MAGE- C2
mel anoma- ant i gen- C2 nel anoma MAGE- C3
nmel anona- anti gen- C3 nel anomamMAGE- DI
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According to another particularly preferred embodiment, the tumor antigens as encoded
by the at least one (mRNA of the adjuvant component of the inventive
immunostimulatory composition may form a cocktail of antigens, e.g. in an active
(immunostimulatory) composition or a kit of parts (wherein preferably each antigen is
contained in one part of the kit), preferably for eliciting an (adaptive) immune response
for the treatment of non-small cell lung cancers (NSCLC), preferably selected from the
three main sub-types squamous cell lung carcinoma, adenocarcinoma and large cell lung
carcinoma, or of disorders related thereto. For this purpose, the at least one (m)RNA of
the adjuvant component of the inventive immunostimulatory composition is preferably at
least one mRNA, which may encode at least one, preferably two, three, four, five, six,
seven, eight, nine, ten eleven or twelve (preferably different) antigens of the following
group of antigens:

hTERT,
WTT,
MAGE-A2,
5T4,
MAGE-A3,
MuCi1,
Her-2/neu,
NY-ESO-1,
CEA,
Survivin,
MAGE-C1, and/or
MAGE-C2,

wherein any combination of these antigens is possible.

According to a further particularly preferred embodiment, the tumor antigens as encoded
by the at least one (m)RNA of the adjuvant component of the inventive
immunostimulatory composition may form a cocktail of antigens, e.g. in an active
(immunostimulatory) composition or a kit of parts (wherein preferably each antigen is
contained in one part of the kit), preferably for eliciting an (adaptive) immune response
for the treatment of non-small cell lung cancers (NSCLC), preferably selected from the
three main sub-types squamous cell lung carcinoma, adenocarcinoma and large cell lung
carcinoma, or of disorders related thereto. For this purpose, the the at least one (m)RNA

of the adjuvant component of the inventive immunostimulatory composition is preferably
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at least one RNA, more preferably at least one mRNA, which may encode at least two

(preferably different) antigens,

a) wherein at least one, preferably at least two, three, four, five or even six, of these at
least two antigens is (are) selected from:

5T4

NY-ESO-1,
MAGE-A2,
MAGE-A3, '
MAGE-C1, and/or
MAGE-C2, and

b) wherein the further antigen(s) is (are) selected from at least one antigen as defined
herein, preferably in any of the herein mentioned combinations, groups or subgroups
of antigens, e.g. the further antigen(s) is (are) selected from, e.g.:

hTERT,
WT1,
MAGE-A2,
5T4,
MAGE-A3,
Mu(Ci,
Her-2/neu,
NY-ESO-1,
CEA,
Survivin,
MAGE-C1, and/or
MAGE-C2.

In the above embodiments, each of the above defined proteins, e.g. therapeutically active
proteins, antibodies, antigens, etc., as defined herein may be encoded by one
(monocistronic) RNA, preferably one (monocistronic) mRNA. In other words, the at least
one (m)RNA of the adjuvant component of the inventive immunostimulatory composition
may comprise at least two (monocistronic) RNAs, preferably mRNAs, wherein each of
these at least two (monocistronic) RNAs, preferably mRNAs, may encode, e.g. just one
(preferably different) protein, e.g. an antigen, preferably selected from one of the above

mentioned antigen combinations.

According to another particularly preferred embodiment, the at least one (m)RNA of the

adjuvant component of the inventive immunostimulatory composition may comprise (at
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least) one bi- or even multicistronic RNA, preferably mRNA, i.e. (at least) one RNA which
carries, e.g. two or even more of the coding sequences of at least two (preferably
different) proteins, e.g. antigens, preferably selected from one of the above mentioned
antigen combinations. Such coding sequences, e.g. of the at least two (preferably
different) proteins, e.g. antigens, of the (at least) one bi- or even multicistronic RNA may
be separated by at least one IRES (internal ribosomal entry site) sequence, as defined
below. Thus, the term “encoding at least two (preferably different) proteins” may mean,
without being limited thereto, that the (at least) one (bi- or even multicistronic) RNA,
preferably an mRNA, may encode e.g. at least two, three, four, five, six, seven, eight,
nine, ten, eleven or twelve or more (preferably different) proteins, e.g. antigens of the
above mentioned group(s) of antigens, or their fragments or variants, therapeutically
active proteins, antibodies, adjuvant proteins, etc. More preferably, without being limited
thereto, the (at least) one (bi- or even multicistronic) RNA, preferably mRNA, may encode
e.g. at least two, three, four, five or six or more (preferably different) proteins, e.g.
antigens of the above mentioned subgroup(s) of antigens, or their fragments or variants
within the above definitions. In this context, a so-called IRES (internal ribosomal entry
site) sequence as defined herein can function as a sole ribosome binding site, but it can
also serve to provide a bi- or even multicistronic RNA as defined herein which codes for
several proteins, which are to be translated by the ribosomes independently of one
another. Examples of IRES sequences which can be used according to the invention are
those from picornaviruses (e.g. FMDV), pestiviruses (CFFV), polioviruses (PV),
encephalomyocarditis viruses (ECMV), foot and mouth disease viruses (FMDV), hepatitis
C viruses (HCV), classical swine fever viruses (CSFV), mouse leukoma virus (MLV), simian

immunodeficiency viruses (SIV) or cricket paralysis viruses (CrPV).

According to a further particularly preferred embodiment, the at least one (m)RNA of the
adjuvant component of the inventive immunostimulatory composition may comprise a
mixture of at least one monocistronic RNA, preferably mRNA, as defined herein, and at
least one bi- or even multicistronic RNA, preferably mRNA, as defined herein. The at
least one monocistronic RNA and/or the at least one bi- or even multicistronic RNA
preferably encode different proteins, e.g. antigens, or their fragments or variants, the
antigens preferably being selected from one of the above mentioned groups or subgroups

of antigens, more preferably in one of the above mentioned combinations. However, the
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at least one monocistronic RNA and the at least one bi- or even multicistronic RNA may
preferably also encode (in part) identical proteins as defined herein, e.g. antigens selected
from one of the above mentioned groups or subgroups of antigens, preferably in one of
the above mentioned combinations, provided that the at least one (mRNA of the
adjuvant component of the inventive immunostimulatory composition as a whole
provides at least two (preferably different) proteins, e.g. antigens, as defined herein. Such
an embodiment may be advantageous e.g. for a staggered, e.g. time dependent,
administration of one or several of the at least one (m)RNA of the adjuvant component of
the inventive immunostimulatory composition, e.g. as a pharmaceutical composition, to
a patient in need thereof. The components of such a pharmaceutical composition of the
present invention, particularly the different complexed RNAs encoding the at least two
(preferably different) proteins, may be e.g. contained in (different parts of) a kit of parts
composition or may be e.g. administered separately as components of different

pharmaceutical compositions according to the present invention.

One further class of antigens as encoded by the at least one (mM)RNA of the adjuvant
component of the inventive immunostimulatory composition comprises allergy antigens.
Such allergy antigens may be selected from antigens derived from different sources, e.g.
from animals, plants, fungi, bacteria, etc. Allergens in this context include e.g. grasses,
pollens, molds, drugs, or numerous environmental triggers, etc. Allergy antigens typically
belong to different classes of compounds, such as nucleic acids and their fragments,
proteins or peptides and their fragments, carbohydrates, polysaccharides, sugars, lipids,
phospholipids, etc. Of particular interest in the context of the present invention are
antigens, which are encoded by the at least one (m)RNA of the adjuvant component of
the inventive immunostimulatory composition, i.e. protein or peptide antigens and their
fragments or epitopes, or nucleic acids and their fragments, particularly nucleic acids and
their fragments, encoding such protein or peptide antigens and their fragments or

epitopes.

Particularly preferred, antigens derived from animals, which are encoded by the at least
one (mRNA of the adjuvant component of the inventive immunostimulatory
composition, may include antigens derived from, without being limited thereto, insects,

such as mite (e.g. house dust mites), mosquito, bee (e.g. honey bee, bumble bee),
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cockroache, tick, moth (e.g. silk moth), midge, bug, flea, wasp, caterpillar, fruit fly,
migratory locust, grasshopper, ant aphide, from crustaceans, such as shrimps, crab, krill,
lobster, prawn, crawfish, scampi, from birds, such as duck, goose, seagull, turkey, ostrich,
chicken, from fishes, such as eel, herring, carp, seabream, codfish, halibut, catfish,
beluga, salmon, flounder, mackerel, cuttlefish, perch, form molluscs, such as scallop,
octopus, abalone, snail, whelk, squid, clam, mussel, from spiders, from mammals, such
as cow, rabbit, sheep, lion, jaguar, leopard, rat, pig, buffalo, dog, loris, hamster, guinea
pig, fallow deer, horse, cat, mouse, ocelot, serval, from arthropod, such as spider, or
silverfish, from worms, such as nematodes, from trichinella species, or roundworm, from

amphibians, such as frogs, or from sea squirt, etc.

Antigens derived from plants, which are encoded by the at least one (m)RNA of the
adjuvant component of the inventive immunostimulatory composition, may include
antigens derived from, without being limited thereto, fruits, such as kiwi, pineapple,
jackfruit,papaya, lemon, orange, mandarin, melon, sharon fruit, strawberry, lychee,
apple, cherry paradise apple, mango, passion fruit, plum, apricot, nectarine, pear,
passion fruit, raspberry, grape, from vegetables, such as garlic, onion, leek, soya bean,
celery, cauliflower, turnip, paprika, chickpea, fennel, zucchini, cucumber, carrot, yam,
bean, pea, olive, tomato, potato, lentil, lettuce, avocado, parsley, horseradish, chirimoya,
beet, pumkin, spinach, from spices, such as mustard, coriander, saffron, pepper, aniseed,
from crop, such as oat, buckwheat, barley, rice, wheat, maize, rapeseed, sesame, from
nuts, such as cashew, walnut, butternut, pistachio, almond, hazelnut, peanut, brazil nut,
pecan, chestnut, from trees, such as alder, hornbeam, cedar, birch, hazel, beech, ash,
privet, oak, plane tree, cypress, palm, from flowers, such as ragweed, carnation, forsythia,
sunflower, lupine, chamomile, lilac, passion flower, from grasses, such as quack grass,
common bent, brome grass, Bermuda grass, sweet vernal grass, rye grass, or from other

plants, such as opium poppy, pellitory, ribwort, tobacco, asparagus, mugwort, cress, etc.

Antigens derived from fungi, which are encoded by the at least one (m)RNA of the
adjuvant component of the inventive immunostimulatory composition, may include
antigens derived from, without being limited thereto, e.g. Alternia sp., Aspergillus sp.,

Beauveria sp., Candida sp., Cladosporium sp., Endothia sp., Curcularia sp., Embellisia
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Antigens derived from bacteria, which are encoded by the at least one (m)RNA of the
adjuvant component of the inventive immunostimulatory composition, may include
antigens derived from, without being limited thereto, e.g. Bacillus tetani, Staphylococcus

aureus, Streptomyces griseus, etc..

¢) Antibodies

According to a further embodiment, the at least one (m)RNA of the adjuvant component
of the inventive immunostimulatory composition may encode an antibody. According to
the present invention, such an antibody may be selected from any antibody, e.g. any
recombinantly produced or naturally occurring antibodies, known in the art, in particular
antibodies suitable for therapeutic, diagnostic or scientific purposes, or antibodies which
have been identified in relation to specific cancer diseases. Herein, the term "antibody”
is used in its broadest sense and specifically covers monoclonal and polyclonal
antibodies (including agonist, antagonist, and blocking or neutralizing antibodies) and
antibody species with polyepitopic specificity. According to the invention, “antibody”
typically comprises any antibody known in the art (e.g. IgM, IgD, 1gG, IgA and IgE
antibodies), such as naturally occurring antibodies, antibodies generated by
immunization in a host organism, antibodies which were isolated and identified from
naturally occurring antibodies or antibodies generated by immunization in a host
organism and recombinantly produced by biomolecular methods known in the art, as
well as chimeric antibodies, human antibodies, humanized antibodies, bispecific
antibodies, intrabodies, i.e. antibodies expressed in cells and optionally localized in
specific cell compartments, and fragments and variants of the aforementioned antibodies.
In general, an antibody consists of a light chain and a heavy chain both having variable
and constant domains. The light chain consists of an N-terminal variable domain, V,, and
a C-terminal constant domain, C,. In contrast, the heavy chain of the IgG antibody, for
example, is comprised of an N-terminal variable domain, V,, and three constant
domains, C,,1, Cy2 und Cy3. Single chain antibodies may be encoded by the RNA of the
modified (M)RNA of the invention as well, preferably by a single-stranded RNA, more
preferably by an mRNA.
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According to a first alternative, the at least one (m)RNA of the adjuvant component of the
inventive immunostimulatory composition may encode a polyclonal antibody. In this
context, the term, “polyclonal antibody” typically means mixtures of antibodies directed
to specific antigens or immunogens or epitopes of a protein which were generated by
immunization of a host organism, such as a mammal, e.g. including goat, cattle, swine,
dog, cat, donkey, monkey, ape, a rodent such as a mouse, hamster and rabbit. Polyclonal
antibodies are generally not identical, and thus usually recognize different epitopes or
regions from the same antigen. Thus, in such a case, typically a mixture (a composition)
of different RNAs will be used as the at least one (m)RNA of the adjuvant component of
the inventive immunostimulatory composition, each RNA encoding a specific
(monoclonal) antibody being directed to specific antigens or immunogens or epitopes of

a protein.

According to a further alternative, the at least one (m)RNA of the adjuvant component of
the inventive immunostimulatory composition may encode a monoclonal antibody. The
term “monoclonal antibody” herein typically refers to an antibody obtained from a
population of substantially homogeneous antibodies, i.e., the individual antibodies
comprising the population are identical except for possible naturally-occurring mutations
that may be present in minor amounts. Monoclonal antibodies are highly specific, being
directed to a single antigenic site. Furthermore, in contrast to conventional (polyclonal)
antibody preparations which typically include different antibodies directed to different
determinants (epitopes), each monoclonal antibody is directed to a single determinant on
the antigen. For example, monoclonal antibodies as defined above may be made by the
hybridoma method first described by Kohler and Milstein, Nature, 256:495 (1975), or
may be made by recombinant DNA methods, e.g. as described in U.S. Pat. No.
4,816,567. “Monoclonal antibodies” may also be isolated from phage libraries generated
using the techniques described in McCafferty et al, Nature, 348:552-554 (1990), for
example. According to Kohler and Milstein, an immunogen (antigen) of interest is
injected into a host such as a mouse and B-cell lymphocytes produced in response to the
immunogen are harvested after a period of time. The B-cells are combined with myeloma
cells obtained from mouse and introduced into a medium which permits the B-cells to

fuse with the myeloma cells, producing hybridomas. These fused cells (hybridomas) are
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then placed into separate wells of microtiter plates and grown to produce monoclonal
antibodies. The monoclonal antibodies are tested to determine which of them are
suitable for detecting the antigen of interest. After being selected, the monoclonal
antibodies can be grown in cell cultures or by injecting the hybridomas into mice.
However, for the purposes of the present invention, the peptide sequences of these
monoclonal antibodies have to be sequenced and the RNA sequences encoding these
antibodies can be used as the at least one (m)RNA of the adjuvant component of the
inventive immunostimulatory composition, which can be prepared according to

procedures well known in the art.

For therapeutical purposes in humans, non-human monoclonal or polyclonal antibodies,
such as murine antibodies may also be encoded by the at least one (m)RNA of the
adjuvant component of the inventive immunostimulatory composition. However, such
antibodies are typically only of limited use, since they generally induce an immune
response by production of human antibodies directed to the said non-human antibodies,
in the human body. Therefore, a particular non-human antibody can only be
administered once to the human. To solve this problem, chimeric, humanized non-
human and human antibodies are also envisaged encoded by the at least one (m)RNA of
the adjuvant component of the inventive immunostimulatory composition. “Chimeric”
antibodies, which may be encoded by the at least one (mRNA of the adjuvant
component of the inventive immunostimulatory composition, are preferably antibodies in
which the constant domains of an antibody described above are replaced by sequences
of antibodies from other organisms, preferably human sequences. ,Humanized” (non-
human) antibodies, which may be also encoded by the at least one (m)RNA of the
adjuvant component of the inventive immunostimulatory composition, are antibodies in
which the constant and variable domains (except for the hypervariable domains)
described above of an antibody are replaced by human sequences. According to another
alternative, the at least one (m)RNA of the adjuvant component of the inventive
immunostimulatory composition may encode human antibodies, i.e. antibodies having
only human sequences. Such human antibodies can be isolated from human tissues or
from immunized non-human host organisms which are transgene for the human 1gG gene
locus, and RNA sequences may be prepared according to procedures well known in the

art. Additionally, human antibodies can be provided by the use of a phage display.
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In addition, the at least one (M)RNA of the adjuvant component of the inventive
immunostimulatory composition may encode bispecific antibodies. “Bispecific”
antibodies in context of the invention are preferably antibodies which act as an adaptor
between an effector and a respective target by two different F,,-domains, e.g. for the
purposes of recruiting effector molecules such as toxins, drugs, cytokines etc., targeting
effector cells such as CTL, NK cells, makrophages, granulocytes, etc. (see for review:
Kontermann R.E., Acta Pharmacol. Sin, 2005, 26(1): 1-9). Bispecific antibodies as
described herein are, in general, configured to recognize by two different F_,-domains,
e.g. two different antigens, immunogens, epitopes, drugs, cells (or receptors on cells), or
other molecules (or structures) as described above. Bispecificity means herewith that the
antigen-binding regions of the antibodies are specific for two different epitopes. Thus,
different antigens, immunogens or epitopes, etc. can be brought close together, what,
optionally, allows a direct interaction of the two components. For example, different cells
such as effector cells and target cells can be connected via a bispecific antibody.
Encompassed, but not limited, by the present invention are antibodies or fragments
thereof which bind, on the one hand, a soluble antigen as described herein, and, on the

other hand, an antigen or receptor on the surface of a tumor cell.

According to the invention, the at least one (mRNA of the adjuvant component of the
inventive immunostimulatory composition may also encode intrabodies, wherein these
intrabodies may be antibodies as defined above. Since these antibodies are intracellular
expressed antibodies, i.e. antibodies which are encoded by nucleic acids localized in
specific areas of the cell and also expressed there, such antibodies may be termed

intrabodies.

Antibodies as encoded by the at least one (m)RNA of the adjuvant component of the
inventive immunostimulatory composition may preferably comprise full-length
antibodies, i.e. antibodies composed of the full heavy and full light chains, as described
above. However, derivatives of antibodies such as antibody fragments, variants or
adducts may also be encoded by the at least one (m)RNA of the adjuvant component of

the inventive immunostimulatory composition.
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The at least one (MRNA of the adjuvant component of the inventive immunostimulatory
composition may also encode antibody fragments selected from Fab, Fab’, F(ab’),, Fc,
Facb, pFc’, Fd and Fv fragments of the aforementioned (full-length) antibodies. In general,
antibody fragments are known in the art. For example, an Fab (“fragment, antigen
binding”) fragment is composed of one constant and one variable domain of each of the
heavy and the light chain. The two variable domains bind the epitope on specific
antigens. The two chains are connected via a disulfide linkage. An scFv (“single chain
variable fragment”) fragment, for example, typically consists of the variable domains of
the light and heavy chains. The domains are linked by an artificial linkage, in general a
polypeptide linkage such as a peptide composed of 15-25 glycine, proline and/or serine

residues.

As a second component, the inventive immunostimulatory composition comprises at least
one free mMRNA, encoding at least one therapeutically active protein or peptide as defined
herein, at least one antigen as defined herein, e.g. tumor antigens, pathogenic antigens (e.g.
selected from pathogenic proteins as defined above or from animal antigens, viral antigens,
protozoal antigens, bacterial antigens, allergic antigens), autoimmune antigens, or further
antigens, at least one allergen as defined herein, at least one antibody as defined herein, at
least one antigen-specific T-cell receptor as defined herein, or at least one other protein or
peptide suitable for a specific (therapeutic) application as defined herein. This second
component is added (according to a second step of preparation of the inventive
immunostimulatory composition) to the above prepared “adjuvant component” to form the
inventive immunostimulatory composition. Prior to addition, the at least one free mRNA is
not complexed and will preferably not undergo any detectable or significant complexation
reaction upon the addition of the adjuvant component. This is due to the strong binding of
the cationic or polycationic compound to the above described at least one (m)RNA in the
adjuvant component. In other words, when the at least one free mRNA, encoding the
therapeutically active protein, is added to the “adjuvant component”, preferably no free or
substantially no free cationic or polycationic compound is present, which may form a
complex with the at least one free mRNA. Accordingly, an efficient translation of the at

least one free mMRNA of the inventive composition is possible /n vivo.
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tumor antigens, pathogenic antigens (e.g. selected from pathogenic proteins as defined
above or from animal antigens, viral antigens, protozoal antigens, bacterial antigens,
allergic antigens), autoimmune antigens, or further antigens, at least one allergen as defined
herein, at least one antibody as defined herein, at least one antigen-specific T-cell receptor
as defined herein, or at least one other protein or peptide suitable for a specific (therapeutic)
application as defined herein. In this context, an mRNA is in general defined as above for
the adjuvant component as an RNA, which is composed of several structural elements, e.g.
an optional 5’-UTR region, an upstream positioned ribosomal binding site followed by a
coding region, an optional 3’-UTR region, which may be followed by a poly-A tail (and/or a
poly-C-tail). The at least one free mMRNA may occur as a mono-, di-, or even multicistronic
RNA, i.e. an RNA which carries the coding sequences of one, two or more proteins. Such
coding sequences in di-, or even multicistronic mMRNA may be separated by at least one

IRES sequence, e.g. as defined herein.

The at least one free mRNA, provided as a second component of the inventive
immunostimulatory composition, may encode at least one therapeutically active protein. In
the context of the present invention, such a therapeutically active protein preferably may be
any protein or peptide, suitable for a therapeutic purpose, more preferably may be selected
from any recombinant or isolated protein known to a skilled person from the prior art and
even more preferably may be selected from any therapeutically active protein as defined
above for the adjuvant component of the inventive immunostimulatory composition. Such
therapeutically active proteins as defined above include, without being limited thereto, e.g.
proteins, capable of stimulating or inhibiting the signal transduction in the cell, e.g.
cytokines, antibodies, etc., apoptotic factors or apoptosis related proteins, adjuvant proteins,
e.g. selected from human adjuvant proteins or from pathogenic adjuvant proteins, in

particular from bacterial adjuvant proteins, etc.

The at least one free mRNA, provided as a second component of the inventive
immunostimulatory composition, may furthermore encode at least one antibody or antibody

fragment. In this context, the at least one free mRNA, provided as a second component of
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the inventive immunostimulatory composition, may encode any antibody or antibody
fragment as defined above for the adjuvant component of the inventive immunostimulatory

composition.

Finally, the at least one free mRNA, provided as a second component of the inventive
immunostimulatory composition, may also encode at least one antigen as defined above. In
this context, a (tumor) antigen or in general the term “antigen” is defined as described above
for the adjuvant component of the inventive immunostimulatory composition and typically
refers to a substance which is recognized by the immune system and is capable of triggering
an antigen-specific immune response, e.g. by formation of antibodies as part of an adaptive
immune response. According to a preferred embodiment, the at least one free mRNA,
provided as a second component of the inventive immunostimulatory composition, may
encode any antigen as defined above for the adjuvant component of the inventive
immunostimulatory composition. According to an even more preferred embodiment, such
antigens may be selected from tumor antigens as defined above for the adjuvant component
of the inventive immunostimulatory composition, e.g. tumor-specific antigens (TSAs) and

tumor-associated-antigens (TAAs) as defined above, etc.

The at least one free mRNA, which is provided as a second component of the inventive
immunostimulatory composition, may be identical or different to the at least one (m)RNA of
the adjuvant component of the inventive immunostimulatory composition, dependent on
the specific requirements of therapy. Even more preferably, the at least one free mRNA,
which is provided as a second component of the inventive immunostimulatory composition,
is identical to the at least one (m)RNA of the adjuvant component of the inventive

immunostimulatory composition.

The ratio of the first component (i.e. the adjuvant component comprising or consisting of at
least one (M)RNA complexed with a cationic or polycationic compound) and the second
component (i.e. the at least one free mRNA) may be selected in the inventive
immunostimulatory composition according to the specific requirements of a particular
therapy, e.g. a cancer therapy, etc. Typically, the ratio of adjuvant component and the at
least one free mRNA (adjuvant component : free mRNA) of the inventive

immunostimulatory composition is selected such that a significant stimulation of the innate
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immune system is elicited due to the adjuvant component. In parallel, the ratio is selected
such that a significant amount of the at least one free mRNA can be provided /in vivo
leading to an efficient translation and concentration of the expressed protein /n vivo. e.g.
the at least one antibody, antigen and/or therapeutically active protein, etc. as defined
above. Preferably the ratio of adjuvant component : free mRNA in the inventive
immunostimulatory composition is selected from a range of about 5:1 (w/w) to about 1:10
(w/w), more preferably from a range of about 4:1 (w/w) to about 1:8 (w/w), even more
preferably from a range of about 3:1 (w/w) to about 1:5 (w/w) or 1:3 (w/w), and most
preferably the ratio of adjuvant component : free mRNA in the inventive immunostimulatory

composition is selected from a ratio of about 1:1 (w/w).

Additionally or alternatively, the ratio of the first component (i.e. the adjuvant component
comprising or consisting of at least one (m)RNA complexed with a cationic or polycationic
compound) and the second component (i.e. the at least one free mMRNA) may be calculated
on the basis of the nitrogen/phosphate ratio (N/P-ratio) of the entire RNA complex. In the
context of the present invention, an N/P-ratio is preferably in the range of about 0.1-10,
preferably in a range of about 0.3-4 and most preferably in a range of about 0.5-2 or 0.7-2
regarding the ratio of RNA:peptide in the complex, and most preferably in the range of
about 0.7-1.5.

Additionally or alternatively, the ratio of the first component (i.e. the adjuvant component
comprising or consisting of at least one (mM)RNA complexed with a cationic or polycationic
compound) and the second component (i.e. the at least one free mRNA) may also be
selected in the inventive immunostimulatory composition on the basis of the molar ratio of
both RNAs to each other, i.e. the (m)RNA of the adjuvant component, being complexed
with a cationic or polycationic compound) and the at least one free mRNA of the second
component. Typically, the molar ratio of the (m)RNA of the adjuvant component to the at
least one free mRNA of the second component may be selected such, that the molar ratio
suffices the above (w/w) and/or N/P-definitions. More preferably, the molar ratio of the
(m)RNA of the adjuvant component to the at least one free mRNA of the second component
may be selected e.g. from a molar ratio of about 0.001:1, 0.01:1, 0.1:1, 0.2:1, 0.3:1, 0.4:1,
0.5:1, 0.6:1, 0.7:1, 0.8:1, 0.9:1, 1:1, 1:0.9, 1:0.8, 1:0.7, 1:0.6, 1:0.5, 1:0.4, 1:0.3, 1:0.2,
1:0.1, 1:0.01, 1:0.001, etc. or from any range formed by any two of the above values, e.g. a
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range selected from about 0.001:1 to 1:0.001, including a range of about 0.01:1 to 1:0.001,
0.1:1 to 1:0.001, 0.2:1 to 1:0.001, 0.3:1 to 1:0.001, 0.4:1 to 1:0.001, 0.5:1 to 1:0.001,
0.6:1 to 1:0.001, 0.7:1 to 1:0.001, 0.8:1 to 1:0.001, 0.9:1 to 1:0.001, 1:1 to 1:0.001, 1:0.9
to 1:0.001, 1:0.8 to 1:0.001, 1:0.7 to 1:0.001, 1:0.6 to 1:0.001, 1:0.5 to 1:0.001, 1:0.4 to
1:0.001, 1:0.3 to 1:0.001, 1:0.2 to 1:0.001, 1:0.1 to 1:0.001, 1:0.01 to 1:0.001, or a range
of about 0.01:1 to 1:0.01, 0.1:1 to 1:0.01, 0.2:1 to 1:0.01, 0.3:1 to 1:0.01, 0.4:1 to 1:0.01,
0.5:1 to 1:0.01, 0.6:1 to 1:0.01, 0.7:1 to 1:0.01, 0.8:1 to 1:0.01, 0.9:1 to 1:0.01, 1:1 to
1:0.01, 1:0.9 to 1:0.01, 1:0.8 to 1:0.01, 1:0.7 to 1:0.0%1, 1:0.6 to 1:0.01, 1:0.5 to 1:0.01,
1:0.4 to 1:0.01, 1:0.3 to 1:0.01, 1:0.2 to 1:0.01, 1:0.1 to 1:0.01, 1:0.01 to 1:0.01, or
including a range of about 0.001:1 to 1:0.01, 0.001:1 to 1:0.1, 0.001:1 to 1:0.2, 0.001:1 to
1:0.3, 0.001:1 to 1:0.4, 0.001:1 to 1:0.5, 0.001:1 to 1:0.6, 0.001:1 to 1:0.7, 0.001:1 to
1:0.8, 0.001:1 to 1:0.9, 0.001:1 to 1:1, 0.001 to 0.9:1, 0.001 to 0.8:1, 0.001 to 0.7:1, 0.001
to 0.6:1, 0.001 to 0.5:1, 0.001 to 0.4:1, 0.001 to 0.3:1, 0.001 to 0.2:1, 0.001 to 0.1:1, or a
range of about 0.01:1 to 1:0.01, 0.01:1 to 1:0.1, 0.01:1 to 1:0.2, 0.01:1 to 1:0.3, 0.01:1 to
1:0.4, 0.01:1 to 1:0.5, 0.01:1 to 1:0.6, 0.01:1 to 1:0.7, 0.01:1 to 1:0.8, 0.01:1 to 1:0.9,
0.01:1 to 1:1, 0.001 to 0.9:1, 0.001 to 0.8:1, 0.001 to 0.7:1, 0.001 to 0.6:1, 0.001 to 0.5:1,
0.001 to 0.4:1, 0.001 to 0.3:1, 0.001 to 0.2:1, 0.001 to 0.1:1, etc.

Even more preferably, the molar ratio of the (m)RNA of the adjuvant component to the at
least one free MRNA of the second component may be selected e.g. from a range of about
0.01:1 to 1:0.01. Most preferably, the molar ratio of the (m)RNA of the adjuvant component
to the at least one free mRNA of the second component may be selected e.g. from a molar

ratio of about 1:1. Any of the above definitions with regard to (w/w) and/or N/P ratio may

also apply.

According to the present invention, the at least one (m)RNA of the adjuvant component
and/or the at least one free mRNA of the inventive immunostimulatory composition as
defined above, encoding a protein, e.g. a therapeutically active protein, antibody and/or
antigen, may also encode fragments and/or variants of the aforementioned proteins, wherein
the fragments and/or variants may have a sequence identity to one of the aforementioned
proteins of at least 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80% or 85%, preferably at
least 90%, more preferably at least 95% and most preferably at least 99% over the whole

length of the (coding) nucleic acid sequences encoding these proteins. In the context of the



10

15

20

25

30

nmel anoma, glioblastoma Trp-p8 prostate cancer

Tyrosi nase nel anoma UPA ur oki nase-type pl asm nogen
WQRUPWISHT breast cancer VEG- vascul ar endot hePCHEP2009/007032

grow h factor VEGFR-2/FLK-1 vascul ar endot hel i al

grom h factor receptor-2 W1 WIm tunor gene gastric

cancer, colon cancer, |ung GRneer, breast cancer,

ovari an cancer, | eukemia Table 2: Mitant anti ens ex

r ncer
preser?tsn?usgntlon a ?raé:nelent ofss%gﬁ a protein is to be understood as a truncated protein
thereof, i.e. an amino acid sequence, which is N-terminally, C-terminally and/or
intrasequentially truncated compared to the amino acid sequence of the original (native)
protein. Especially, fragments including an antigenic epitope are preferred. In this context,

fragments and epitopes are preferably as specifically defined above for antigens.

A “variant” in the context of the present invention refers to a protein as defined above, e.g. a
therapeutically active protein, adjuvant protein, antigen or antibody as defined above (or its
encoding mRNA or (m)RNA sequence), wherein nucleic acids of the at least one (m)RNA of
the adjuvant component of the inventive immunostimulatory composition or nucleic acids
of the at least one free mMRNA of the inventive immunostimulatory composition, encoding
e.g. a therapeutically active protein, antibody and/or antigen, etc., are exchanged. Thereby,
a therapeutically active protein, adjuvant protein, antigen or antibody is generated, having
an amino acid sequence which differs from the original sequence in one or more
mutation(s), such as one or more substituted, inserted and/or deleted amino acid(s).
Preferably, the fragments and/or variants have the same biological function or specific
activity compared to the full-length native proteins, e.g. therapeutically active proteins,
antigens or antibodies. Such “biological function” include e.g. the specific binding capacity
(e.g. of particular antigens), catalytic activity of these proteins, e.g. of therapeutically active
proteins, etc. In this context, the term “biological function” of antibodies as described
herein also comprises neutralization of antigens, complement activation or opsonization.
Thereby, antibodies typically recognize either native epitopes on the cell surface or free
antigens. Antibodies as defined above can interact with the cell-presenting antigens and
initiate different defense mechanisms. On the one hand, the antibody can initiate signaling
mechanisms in the targeted cell that leads to the cell’s self-destruction (apoptosis). On the
other hand, it can mark the cell in such a way that other components or effector cells of the
body’s immune system can recognize and attack. The attack mechanisms are referred to as
antibody-dependent complement-mediated cytotoxicity (CMC) and antibody-dependent
cellular cytotoxicity (ADCC). ADCC involves a recognition of the antibody by immune cells
that engage the antibody-marked cells and either through their direct action, or through the
recruitment of other cell types, lead to the tagged-cell’s death. CMC is a process where a
cascade of different complement proteins becomes activated, usually when several

antibodies are in close proximity to each other, either resulting in cell lysis or attracting
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other immune cells to this location for effector cell function. In the neutralization of an
antigen, the antibody can bind an antigen and neutralize the same. Such neutralization
reaction, in turn, leads in general to blocking of the antibody. Thus, the antibody can bind
only one antigen, or, in case of a bispecific antibody, two antigens. In particular, scFv
antibody fragments are useful for neutralization reactions because they don’t contain the
functionalities of the constant domain of an antibody. In the complement activation, the
complex system of complement proteins can be activated via binding of an antibody which
is independent of the Fc part of an antibody. End products of the complement cascade result
in lysis of the cell and generation of an inflammatory milieu. In the opsonization, pathogens
or other non-cellular particles are made accessible to phagocytes via binding the constant
domain of an antibody. Alternatively, cells recognized as foreign can be lysed via antibody-
dependent cell-mediated cytotoxicity (ADCC). In particular, NK-cells can display lysis

functions by activating Fc receptors.

In order to determine the percentage to which two sequences are identical, particularly the
at least one (mRNA of the adjuvant component of the inventive immunostimulatory
composition and/or the at least one free mRNA of the inventive immunostimulatory
composition, the sequences can be aligned in order to be subsequently compared to one
another. Therefore, as an example, e.g. gaps can be inserted into the sequence of the first
sequence (e.g. (MRNA or mRNA) and the component at the corresponding position of the
second sequence (e.g. (M)RNA or mRNA) can be compared. If a position in the first
sequence (e.g. (mM)RNA or mRNA) sequence is occupied by the same component as is the
case at a position in the second sequence (e.g. (mRNA or mRNA), the two sequences are
identical at this position. The percentage to which two (m)RNA (or mRNA) sequences are
identical is a function of the number of identical positions divided by the total number of
positions. The same, of course also applies accordingly to DNA sequences or the encoded

amino acid sequences.

The percentage to which two sequences, such as the at least one (m)RNA of the adjuvant
component of the inventive immunostimulatory composition and/or the at least one free
mRNA of the inventive immunostimulatory composition, or their encoded amino acid
sequences, are identical can be determined using a mathematical algorithm. A preferred,

but not limiting, example of a mathematical algorithm which can be used is the algorithm of
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Karlin et a/ (1993), PNAS USA, 90:5873-5877 or Altschul et a/ (1997), Nucleic Acids Res,
25:3389-3402. Such an algorithm is integrated in the BLAST or NBLAST program.
Sequences which are identical to the sequences of the at least one (m)RNA of the adjuvant
component of the inventive immunostimulatory composition or of the at least one free
mRNA of the inventive immunostimulatory composition (or to the coding regions thereof) to

a certain extent can be identified by these programmes.

RNA sequences corresponding to the at least one (m)RNA of the adjuvant component or the
at least one free mRNA of the inventive immunostimulatory composition encoding amino
acid sequences, which have (a) conservative substitution(s) compared to the physiological,
i.e. native and non-modified, sequence in particular fall under the term “variants”.
Substitutions in which encoded amino acids which originate from the same class are
exchanged for one another are called conservative substitutions. In particular, these are
encoded amino acids, encoded aliphatic side chains, positively or negatively charged side
chains, aromatic groups in the side chains or encoded amino acids, the side chains of
which can enter into hydrogen bridges, e.g. side chains which have a hydroxyl function.
This means that e.g. an amino acid having a polar side chain is replaced by another amino
acid having a likewise polar side chain, or, for example, an amino acid characterized by a
hydrophobic side chain is substituted by another amino acid having a likewise hydrophobic
side chain (e.g. serine (threonine) by threonine (serine) or leucine (isoleucine) by isoleucine
(leucine)). Insertions and substitutions are possible, in particular, at those sequence positions
which cause no modification of the three-dimensional structure or do not affect the binding
region or the catalytic domain. Modifications of the three-dimensional structure by
insertion(s) or deletion(s) can easily be determined e.g. using CD spectra (circular dichroism
spectra) (Urry, 1985, Absorption, Circular Dichroism and ORD of Polypeptides, in: Modern
Physical Methods in Biochemistry, Neuberger et a/. (ed.), Elsevier, Amsterdam).

Those RNA sequences corresponding to the at least one (m)RNA of the adjuvant component
of the inventive immunostimulatory composition or to the at least one free mRNA of the
inventive immunostimulatory composition, which encode amino acid sequences as defined
above, may occur as a mono-, di-, or even multicistronic RNA, i.e. an RNA which carries
the coding sequences of one, two or more proteins as defined above, e.g. therapeutically

active proteins, adjuvant proteins, (protein) antigens or antibodies as defined above. If an
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RNA sequence corresponding to the at least one (m)RNA of the adjuvant component and/or
the at least one free mMRNA of the inventive immunostimulatory composition within the
above definition, encodes at least one protein as defined above, e.g. two, three or more of a
therapeutically active protein, adjuvant protein, antigen or antibody as defined above, each
of these proteins may be selected from the same or a (preferably) different protein as defined
above. In any case, each protein encoded by an RNA sequence corresponding to the at
least one (mM)RNA of the adjuvant component of the inventive immunostimulatory
composition and/or the at least one free mRNA of the inventive immunostimulatory

composition, may be selected independently.

According to another particularly preferred embodiment, the inventive immunostimulatory
composition of the present invention, may comprise as the at least one free mMRNA or as the
the at least one (MRNA of the adjuvant component at least one bi- or even multicistronic
RNA sequence as defined above. Each coding sequence in these bi- or even multicistronic
RNA sequences as defined above may be separated by at least one so-called IRES (internal
ribosomal entry site) sequence. In this context, an IRES sequence can function as a sole
ribosome binding site, but it can also serve to provide a bi- or even multicistronic RNA
sequence as defined above which encodes several proteins which are to be translated by
the ribosomes independently of one another. Examples of IRES sequences which can be
used according to the invention are those from picornaviruses (e.g. FMDV), pestiviruses
(CFFV), polioviruses (PV), encephalomyocarditis viruses (ECMV), foot and mouth disease
viruses (FMDV), hepatitis C viruses (HCV), classical swine fever viruses (CSFV), mouse
leukoma virus (MLV), simian immunodeficiency viruses (SIV) or cricket paralysis viruses

(CrPV).

According to a particularly preferred embodiment, the immunostimulatory composition of
the present invention may also comprise as the at least one (m)RNA of the adjuvant
component and/or the at least one free mRNA, a mixture of different RNA sequences,
wherein the mixture comprises e.g. at least one monocistronic mMRNA encoding a protein as
defined above, and/or at least one bi- or even multicistronic mRNA, encoding the same or
different proteins as defined above, e.g. a therapeutically active protein, an adjuvant

protein, an antigen and/or an antibody as defined above.
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component of the inventive immunostimulatory composition and/or the at least one free
mRNA of the inventive immunostimulatory composition, may be provided as a “stabilized
RNA", preferably a stabilized mRNA, that is to say as an RNA that is essentially resistant to /n
vivo degradation by various approaches (e.g. by an exo- or endo-nuclease). It is known in the
art that instability and (fast) degradation of mRNA or of RNA /n vivo in general may represent a
serious problem in the application of RNA based compositions. This instability of RNA is
typically due to RNA-degrading enzymes, "RNAases" (ribonucleases), wherein contamination
with such ribonucleases may sometimes completely degrade RNA in solution. Accordingly, the
natural degradation of RNA in the cytoplasm of cells is very finely regulated and RNase
contaminations may be generally removed by special treatment prior to use of said
compositions, in particular with diethyl pyrocarbonate (DEPC). A number of mechanisms of
natural degradation are known in this connection in the prior art, which may be utilized as
well. E.g., the terminal structure is typically of critical importance for an mRNA /n vivo. As an
example, at the 5' end of naturally occurring mRNAs there is usually a so-called "cap structure"
(a modified guanosine nucleotide), and at the 3' end is typically a sequence of up to 200

adenosine nucleotides (the so-called poly-A tail).

According to a particularly preferred embodiment, the at least one (m)RNA of the adjuvant
component of the inventive immunostimulatory composition and/or the at least one free
mRNA of the inventive immunostimulatory composition, particularly if provided as an
mRNA, can therefore be stabilized against degradation by RNases by the addition of a so-
called "5' cap" structure. Particular preference is given in this connection to an m7G(5')ppp
(5'(A,G(5")ppp(5")A or G(5")ppp(5')G as the 5' cap" structure. However, such a modification
is introduced only if a modification, particularly as defined herein, has not already been
introduced at the 5' end of the at least one (m)RNA and/or mRNA as defined above, or if the
modification does not interfere with the immunogenic properties of the at least one (m)RNA

and/or mRNA as defined above.

According to another particularly preferred embodiment, the at least one (mRNA of the
adjuvant component of the inventive immunostimulatory composition and/or the at least
one free MRNA of the inventive immunostimulatory composition, may contain, especially if

the RNA is in the form of an mRNA, a poly-A tail at its 3' terminus of typically about 10 to
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200 adenosine nucleotides, preferably about 10 to 100 adenosine nucleotides, more
preferably about 20 to 100 adenosine nucleotides or even more preferably about 40 to 80

adenosine nucleotides.

According to a further particularly preferred embodiment, the at least one (m)RNA of the
adjuvant component of the inventive immunostimulatory composition and/or the at least
one free MRNA of the inventive immunostimulatory composition, may contain, especially if
the RNA is in the form of an mRNA, a poly-C tail at its 3' terminus of typically about 10 to
200 cytosine nucleotides, preferably about 10 to 100 cytosine nucleotides, more preferably
about 20 to 70 cytosine nucleotides or even more preferably about 20 to 60 or even 10 to

40 cytosine nucleotides.

According to another embodiment, the at least one (m)RNA of the adjuvant component of
the inventive immunostimulatory composition and/or the at least one free mRNA of the
inventive immunostimulatory composition may furthermore be GC-modified or modified in
another form. Some modifications of the RNA may be, dependent on the type of RNA,
more suitable for an RNA in general, or, e.g. in the case of GC-modified (m)RNA or mRNA
sequences, be more suitable for a coding RNA, preferably an (m)RNA and/or mRNA as
defined above. Such further modifications as defined herein preferably lead to a stabilized
(m)RNA and/or mRNA as defined above.

According to one specific embodiment, such a stabilized RNA may be prepared by
modifying the G/C content of the coding region of the RNA sequences mentioned herein,
e.g. an RNA sequence corresponding to the at least one (m)RNA of the adjuvant component

and/or to the at least one free mRNA of the inventive immunostimulatory composition.

In a particularly preferred embodiment of the present invention, the G/C content of the
coding region of the at least one (m)RNA of the adjuvant component and/or the at least one
free mRNA of the inventive immunostimulatory composition is altered, preferably
increased, compared to the G/C content of the coding region of the corresponding non-
modified RNA (in the following “native RNA”). In this context, the encoded amino acid
sequence of this G/C-increased RNA sequence corresponding to the at least one (m)RNA of

the adjuvant component or the at least one free mMRNA of the inventive immunostimulatory
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composition is preferably not altered compared to the corresponding native RNA. Such

alteration of the GC-sequence may be termed in the following GC-stabilization.

This G/C-stabilization of the at least one (m)RNA of the adjuvant component of the
inventive immunostimulatory composition and/or of the at least one free mRNA of the
inventive immunostimulatory composition is based on the fact that the sequence of any
RNA region to be translated is important for efficient translation of that RNA. Thus, the
sequence of various nucleotides is important. In particular, sequences having an increased
G (guanosine)/C (cytosine) content are more stable than sequences having an increased A
(adenosine)/U (uracil) content. According to the invention, the codons the at least one
(m)RNA of the adjuvant component of the inventive immunostimulatory composition or of
the at least one free mRNA of the inventive immunostimulatory composition are therefore
varied compared to its native RNA sequence, while retaining the translated amino acid
sequence, such that they include an increased amount of G/C nucleotides. In respect to the
fact that several codons code for one and the same amino acid (so-called degeneration of
the genetic code), the most favorable codons for the stability can be determined (so-called

alternative codon usage).

Depending on the amino acid to be encoded by the at least one (m)RNA of the adjuvant
component of the inventive immunostimulatory composition and/or the at least one free
mRNA of the inventive immunostimulatory composition, there are various possibilities for
G/C-modification of the RNA sequence, compared to its native sequence. In the case of
amino acids which are encoded by codons which contain exclusively G or C nucleotides,
no G/C-modification of the codon is necessary. Thus, the codons for Pro (CCC or CCG), Arg
(CGC or CGQ), Ala (GCC or GCG) and Gly (GGC or GGQ) require no G/C-modification,

since no A or U is present.
In contrast, codons which contain A and/or U nucleotides can be G/C-modified by
substitution of other codons which code for the same amino acids but contain no A and/or

U. Examples of these are:

the codons for Pro can be G/C-modified from CCU or CCA to CCC or CCG;
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PTPRK/ m r ecept or-type protein-tyrosi ne phosphat ase
kappa nel anona RBAF600/ m nel anoma SI RT2/ m nel anoma
WEXM0BER3IL synapt ot agmi n |/ synovi al sarcoma X PCEER2909/007032
protein sarcoma SYT- SSX-2 synaptotagm n |/synovi al
sarcoma X fusion protein sarcoma TEL-AM.1
transl ocation Ets-famly | elélf,em' a/ acute nyel oid
| eukenmia 1 fusion protein AML TGFbRII TGrbeta receptor
the Iccl)docn(glfgrr I(’:gt galn gg rC?/tprr?g@ﬁed from CGU or CGA or AGA or AGG to CGC or
CGG;
the codons for Ala can be G/C-modified from GCU or GCA to GCC or GCG;

the codons for Gly can be G/C-modified from GGU or GGA to GGC or GGG.

In other cases, although A or U nucleotides cannot be eliminated from the codons, it is
however possible to decrease the A and U content by using codons which contain a lower

content of A and/or U nucleotides. Examples of these are:

the codons for Phe can be G/C-modified from UUU to UUC;

the codons for Leu can be G/C-modified from UUA, UUG, CUU or CUA to CUC or CUG;
the codons for Ser can be G/C-modified from UCU or UCA or AGU to UCC, UCG or AGC;
the codon for Tyr can be G/C-modified from UAU to UAC;

the codon for Cys can be G/C-modified from UGU to UGC;

the codon for His can be G/C-modified from CAU to CAC;

the codon for GIn can be G/C-modified from CAA to CAG;

the codons for ile can be G/C-modified from AUU or AUA to AUC;

the codons for Thr can be G/C-modified from ACU or ACA to ACC or ACG;

the codon for Asn can be G/C-modified from AAU to AAC;

the codon for Lys can be G/C-modified from AAA to AAG;

the codons for Val can be G/C-modified from GUU or GUA to GUC or GUG;

the codon for Asp can be G/C-modified from GAU to GAC;

the codon for Glu can be G/C-modified from GAA to GAG;

the stop codon UAA can be G/C-modified to UAG or UGA.

In the case of the codons for Met (AUG) and Trp (UGQ), on the other hand, there is no

possibility of sequence modification.

The substitutions listed above can be used either individually or in all possible
combinations to increase the G/C content of the at least one (m)RNA of the adjuvant
component of the inventive immunostimulatory composition and/or the at least one free
mRNA of the inventive immunostimulatory composition compared to its particular native

RNA (i.e. the non-modified sequence). Thus, for example, all codons for Thr occurring in
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TPI/ m tri osephosphate i sonerase Melanoma In a
preferred enbodi nent according to the present

WO pa1ets1sen, the tunor antigens as encoded by tPE&I/EP2009/007032
| east one (N RNA of the adjuvant conponent of the
i nventive inmunostinmulatory conposition are sel ected
fromthe group consisting ofy,ebT4, 707- AP, 59D7, AFP,
Al bzl P HPGL, al pha-5-beta-1-Integrin,

the %@%ﬁ Ggﬁlg%tgéé?}plé% 7%‘6578%£gh fa(fél Al &CG)V\Qreferably, however, for

exarﬂ?l@hé‘orﬂBﬁBﬁ(&rﬂQy kheCatRVE Yilbstitution PREFSI RtiesIrd uded: ARTCL/ m
B7H4, BAGE-1, BCL-2, bcr/abl, beta-catenin/m BlING 4,

BRCAI /m BRCA2/m CA 15- 3/ CA 27- 29, CA 19-9, CA72-4,
subs@ﬁ;t%’f’vof %ﬁlcbﬁéhscéﬂdlﬁ%&%h’th%-h{%{dmed%@gﬁ @%C:&Eghtise RNA) to ACC
cat hepsin L, 0, CD22, CD25, CDESO, 3, CMH,
(or ASpEpandCDs5, CD56, CD80, CDC27/m CDK4/m 5 CDKN2A/ m

subitfon o et Bad Ve tiaa e UGFARRERITACEE, )

subSEItthO(L‘\)Qf lail modnrps adirgdor ByPBhe obgivk@querté AUTERRCAN,

U R BT R e Sy 2 15

subsBAENof alAGHESR, orghGEly 2od BAGE- Tyr tiBBE: 5, GAGE- 6,

sub3{ten i ogons ey ﬂamq,%ﬁ’s%é’ﬂ'seﬁé% pe%@k@o%uo and
substitybiey_of 'C%@%r'@@mﬁoéinséo”ﬂam &RC (P ¢ E@ézd |L- 2R

substlltutrbn %fg}T%bH{)r% dr?%ﬂzﬂ'l'yr&oﬂ%g o6 tgizdoagllﬁm N o1

subgtitytips/qhall @Adagnsmodmg_fgr_ﬁalpw‘rhe gl spquenpeste GR/C (or GUG) and

sob e ot K S M cplive (TR G OAGRT o) Vit s,

subgtin@eNRE, a“ IVA@HSBI(BIHM@EngESOF NAGEGELT(or G204,

oo e\ figeoihe AR OGRRTGRATR

subdWARTON10f il Icaden, orighdally 2 od Mg RIr Adnritp AR ri x protein 22,

subgiRgteon 4 2TaredimsdaBr S5k atindlesdienipa CUSG0T FG) and
subdN‘ﬁHNkﬁ# dﬂallMU%r&Jdﬂglﬁ'liillQ&bﬂl |f@SH1e|\;erU(NAg§PA Neo. PAP)

acet 0osa tra e O-
subsjipren faﬂl@é i 2%3' lyige B\LW aﬁ ?%égq?rf”kuSE NY- ESOlm
subANat IR BRIl Bdns &Fgﬁqauly%edm@@& LD A0 G B QUO) K9/ M

ost eocal ci n, osteopontin, p190 m nor bcr-abl,
subgiiggion ot 3)l epdenscriginallp gpding MFlnzo (ARand PATE PDEF,
subé%"td?ﬂon*%f%ﬂ%%doﬂfé 4k any ReRe! B3 cCOTG cE
DX5/ m prostel ot e| ase- 3, PSA, SCA PSGR,
PSM PSMA, PTPRK/ m RAGE- 1, RBAF600/ m RHAI\/M CD168,

Pre i, T OGS P ol e B 1 Qg e to the
at l@m BNW ofi the agljuvantviam@BienBSaiid/@Stke lat 1Q¥ToBSKe@ MRNA of the
A-90, TAG..72, TARP TEgge\M_.l TGHRhe

iveR R B ey GopbREEh Frpret SR ol APl grsterably by a
leasT RBYd) articulolyi p}la&&;bl\}dm :}t\IEﬁF ZOVﬁb%dRip%kéH_l@ lhhe and cdhtent of the
30 In a rticular r rre odi nent e t.unor .
codi, fegishs Dathec Rt BeRNA, WHISE Cader da W m MORrFE tha specific
embAAirHYRIAE [QRTEV9E aRbrePreferaBlyl 41 V&Nt 70/% eGERIMORL pr@i&aﬂpweast 80%

conposition are sel ected fromthe copsi st
and\pest. wfezaEIYgat Iepst0036, e S SVAY 198 fu @@sﬁug

region coding for a protein or the whole sequence of the native RNA sequence are

ﬁltutaLIe codons in the
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WD 2010/ 037539PCT/ EP2009/ 007032 75 nunber M/7481),
MAGE- A2, MAGE- A3, MAGE-A6 (e.g. MAGE-A6 according to
WQ2Wessiseh nunmber NM 005363), MAGE- Cl, MAGE- CZPCTHEP2NY/H7032
(e.g. nelan-A according to accessi on nunber
NM 005511), GP100 (e.g. GP1l00 according to accession
nunber M/7348), tyrosinase &@.g. tyrosi nase accordi ng
to accession nunber NM 000372), 5 survivin (e.qg.
SUrvi vi accord ng,.to cess r AF077350), CEA
sub g, el BRSO AORERb A BRI oM 004353

Her -2/ neu (e.g. Her-2/neu according to accession

I U RPN RROREAETY PRSI 12§ COBRANE. GISCGAT ! 15 nativd RNA of
the §P FRSSHRN(NMHRNAEHS Wﬁ%?kom Ghédlt dfaRé Geerile Gﬁrﬂ%&trmulatory

factor receptor 1; (e q. epi dermal growt h
compgeition %ﬂé’&!pthér at) Jeasp oaecfcﬁedeg\S/%d) fathee ¥wpRtiven immEpostimulatory

conf4881 Ehve M ool e Sl SREEALTR b i i
panaubmrmﬂwgemgna@®eg§r@nrn@nber NM 014302) hTERT (e.g.

hTERT accessi on nunber NM 198253), 5T4 (e.g. 514

accordi ng to accessi on nunber NM 006670), NY-Eso-1
Accdeling toNe Erv@intiaws,co fultheg pteﬁer&mbmsdriﬂoa{tidmmhe at least one (M)RNA of

the %Irﬁ/l h 327 TRP@%E) nve%ﬁré\gﬁ)mz & Cor %gtm%o?i gggﬁd/gr the at least
oneAﬁ‘déQhﬂngoﬂ mean\fdﬁtrt/l‘-ﬂerhnﬂﬁhbtﬂrﬁ&lb@w yoﬂapﬁf @djrf Esdbased on the finding

odi ment he tuno ti gens as encode t
thatrt@ige"%@n( G0V 0P AER e ITFArRY T ONEAL pabncy jthe occurrence
of tRNXEM delle. Bs] ifdLeaRdd Wﬂeaédabﬁs'%%%%bﬁtl iR AEYe RNAN&uence to

cocktaj |l of antrgens in an ac
an increasaso ey the wrmsp@@%&scﬁ/&%qb"oredaowrt'vsf RiNAr geguence may be
tranglmgrt%' AR %nﬁ[(c%ﬁg‘yblpﬁoﬁe? ! {HAGNinl CeﬁEaW?\%FE 'chémecodlng for

part e prefer y for eliciting an
rela(\ﬁﬂra’r’frqueyt”rtRﬁ%mrermsgpohse for the treatnent of

prostate cancer (PCa), preferably of neoadjuvant

and/ or hornone-refractory prostate cancers, and
Accdidérgga @ sheringinsiondehes regibmtiedthehatr étast. oRer(m)RINA of the adjuvant

urpgse,. t he t he at one SNA of ;th

corB B e dRisEReh (MaRherERT OB ErDEBTAL RELbr i at sy one fee
mRlem‘o&i'et invéentive l@rﬁrﬁﬂrﬁxﬁs&biu}’at@@/ t@asdsitione viNEh dmdéefor a protein, is

pref?rrésg/te &grf |lbq,eg:¢ &?’é{tbqrgg t?%he FHF%SQOBH'"&/)E/&'OP o‘ﬁrtﬁe respective native
RNA DI 185801 19astlbhd B5E5H Of A8 hh RN qéndeNehit R Icb@¥ fBga BRIOMRvhich is
of antigens: 30 PSA (Prostate-Specific Antlgen = KLK3

relajivedy |rrrer'e|thes<)e“ is anged Jfer at exdgnewpichccodehtipaddRNA which is

relaA'/'btl)L B8flent iPPAIRIRSERG& HRE %Qﬂn@%ln{rn&abﬁ%r{)re reltWefyrare tRNA.
Si’x Transmenbrane Epithelial Antigen of

By thisostodifiention, Wre 2ativg @Mm&m&mc@m@m@d 7gch that codons for
r r

Wh'éﬁ%’g@n negtofcgur‘?lﬂgttﬁlﬁé\? R BYaglg%Ig aléé u@%@%ﬁ eléquher v%ords according to

the ingersttonp b thisgnRNiKicatiort ﬂécaﬂqnwéthe rtabvmmqeanceowhrt:h @ode for a tRNA

whrcrprs Fah]/eq\él{amr? Setcle cla%trrg Y ch c %Sele:xlcﬁangng¥or L&A which codes

for a( tRNNWh&IhI rmdlatvelwfyemnpmsthé tdham‘.d waidkj in @dchpasd, €arries the same
ferab h antigen is 5 contained in
a""&ﬁ@“ﬂﬁ?ﬂ“%? Vely g }ﬁe%referably for eliciting an

(adaptive) imrune response for the treatnent of

non-snal | cel | cancers ( referably
Wh§§|t%@é§acrtr6ﬁlﬁrrriy TRAuERt iR H"esfdaﬁL gl 'ng‘ﬂeﬁ?ﬂﬁés%‘&cl“' relatively
rarel 48 @n&Wh & R PERon 81 RED A6 1aROBR e 3NAKASAI, TRir€ Sdin. |(9é}93t Dev 2001,

carcinoma, or of disorders related thereto. For th

pur pose, the at |east one (n) RNA of the adjuvant

conponent of the inventive imunostinul atory

conposition is preferably at 10 | east one nRNA, which

may encode at | east one, preferably two, three, four,

five, six, seven, eight, nine, ten eleven or twelve

(preferably different) antigens of the follow ng group
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hTERT, WT1, 15 MAGE-A2, 5T4, MAGE-A3, MJC],
Her - 2/ neu, 20 NY-ESO-1, CEA,

WES10/0%75p) MAGE- C1, and/or MAGE- BZI/ERZ®09/007032
wherei n any conbi nation of these antigens is possible.
According to a further particularly preferred
enbodi nent, the tunor antig as encoded by the at
| east one (N RNA of the adjuvant conponent of the

11 (éeg%ﬁi)?ééqv GI“B? %gﬂéq%ﬁgﬁtéen?élr t te%%%ccui%%?r\msj b(t) Iagirc]i tneHYRril/Q Ww‘.& occurs
the (id3TTHagSdntiyHeql Ghey/)GI¢ WBOR, Whitth Gdes ahkitRNAF whdht 6ccurs the most

(wher.ei n ﬁr eferatfl y each anti gg{n |$ cont ai ned in one
frequeqitly ipthe (Rumepk gell, pregragiamarly areferred-i citi ng an

(adaptive) immune response for the treatnent of

non-smal | cell lung cancers (NSCLC), preferably
Accaigingctoehe finvsmtipheit tihparticulaiiy psi¢rablpgedinkdhassauentiel G/C content

L RAnCRLED ATBariBG, NG RLHIR, RN A f th
whi gapg@%so%r% rmg‘?gd&%g{"gke%q?él atégld&%tﬁezreeto. g{rig%%eso the at
leaspang ¢BIRNA [oé thehedjavanteasipoest dmd/GiNkeodt ekt caej fracamRNA of the
inveﬁg\%gngli%?x%\%sgifnl:@Qg?yle?%rﬁpg%sityo%, \with tﬂ%’S’fr'eHHén?t 2dons without modifying
the 20 H3d S&fifeadé EPRROLRNY Bcbdéd by the coding region of the native RNA.
This preferred embodiment allows provision of a particularly efficiently translated and GC-
stabilized RNA sequence of the at least one (m)RNA of the inventive immunostimulatory
composition of the adjuvant component and/or the at least one free mRNA of the inventive

immunostimulatory composition.

The determination of the necessary (and/or possible) GC modification of the at least one
(m)RNA of the adjuvant component of the inventive immunostimulatory composition and/or
the at least one free mRNA of the inventive immunostimulatory composition, as described
above (increased G/C content; exchange of tRNAs), can be carried out using the computer
program as explained in WO 02/098443 - the disclosure content of which is included in its
full scope in the present invention. Using this computer program, the nucleotide sequence
of any desired coding RNA as defined above can be GC-stabilized with the aid of the
genetic code or the degenerative nature thereof such that a maximum G/C content results.
In combination with the use of codons which code for tRNAs occurring as frequently as
possible in the cell, the amino acid sequence coded by the GC-stabilized RNA sequence of
the at least one (M)RNA of the adjuvant component and/or the at least one free mMRNA of
the inventive immunostimulatory composition is preferably not further modified compared
to their native RNA sequence. Alternatively, it is also possible to modify only the G/C
content or only the codon usage compared to the original sequence. The source code in
Visual Basic 6.0 (development environment used: Microsoft Visual Studio Enterprise 6.0

with Servicepack 3) is also described in WO 02/098443.

According to another specific embodiment, the at least one (m)RNA of the adjuvant

component of the inventive immunostimulatory composition and/or the at least one free
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at |least one RNA, nore preferably at |east one nRNA,
whi ch may encode at | east two (preferably different)
WQR1nheEs9 a) wherein at | east one, preferabl yPEE/EPWa%007032
two, three, four, five or even six, of these at | east
two antigens is (are) selected from 5 5T4 NY-ESO-1,
MAGE- A2, MAGE-A3, MAGE-Cl nd/or 10 MAGE-C2, and b)
wherein the further antigenz Sa is (are) selected from
en._.as, defined herein, prefer

RS, 36 e RONBHIASY COIRSF a1 B DegBUEd g  sabilized
RNA& ubﬂr@uﬁénmlyaagustgm in&igb déghgdatith (1€, Wyam b)@kﬁrt{r?e)ndb&uclease)
by rsgfﬁueymafﬁleg'kgg f%%ne qfaé%'sﬂhggqFfTﬁchwocq(s ined herein.
Nuc%Uthé’ tHat nfy %El%fg%blyatﬁgé Qh thlwgﬁn&%onlcﬂ)niﬁﬁ aaﬂ%éﬁhorothloate-

mbodi ment S, each he above defi ned pr ot ei ns, .
mOdlfh@r phasphate eblac'sboaet Pwéerehlmablelag ongraf |tlbﬁ>§h@s§hatamxwg%ﬁscontamed

in tfe phospliate Bediuand bgﬁ"gqhﬂag@cy b)bﬁ sQRF QUG R¥taBlGed RNA sequence as

defined herein, may further include, for example: non-ionic phosphate analogues, such as,
for example, alkyl and aryl phosphonates, in which the charged phosphonate oxygen is
replaced by an alkyl or aryl group, or phosphodiesters and alkylphosphotriesters, in which
the charged oxygen residue is present in alkylated form. In more detail, the phosphate
moieties may preferably be substituted by, e.g., phosphoramidates, phosphorothioates,

peptide nucleotides, methylphosphonates etc.

According to another embodiment, an RNA sequence as defined herein, preferably the at least
one (MRNA of the adjuvant component of the inventive immunostimulatory composition
and/or the at least one free mRNA of the inventive immunostimulatory composition, can
likewise be modified (and preferably stabilized) by introducing modified nucleotides
containing modifications of their ribose or base moieties into the RNA sequence. Generally,
an RNA sequence as defined herein, preferably the at least one (m)RNA of the adjuvant
component of the inventive immunostimulatory composition and/or the at least one free
mRNA of the inventive immunostimulatory composition, may contain any native (= naturaily
occurring) nucleotide, e.g. guanosine, uracil, adenosine, thymidine and/or cytosine or an
analogue thereof. In this connection, nucleotide analogues are defined as non-natively
occurring variants of naturally occurring nucleotides. Accordingly, analogues are chemically
derivatized nucleotides with non-natively occurring functional groups, which are preferably
added to or deleted from the naturally occurring nucleotide or which substitute the naturally
occurring functional groups of a nucleotide. Accordingly, each component of the naturally
occurring nucleotide may be modified, namely the base component, the sugar (ribose)
component and/or the phosphate component forming the backbone of the RNA sequence to
be modified. Analogues of guanosine, uracil, adenosine, and cytosine include, without
implying any limitation, any naturally occurring or non-naturally occurring guanosine, uracil,
adenosine, thymidine or cytosine that has been altered chemically, for example by acetylation,

methylation, hydroxylation, etc., including 1-methyl-adenosine, 1-methyl-guanosine, 1-
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30 (nonoci stronic) RNA preferably one (nonocistronic)

MRNA. I n other words, the at |east one (nm) RNA of the
W@2)10037589 conponent of the inventive inmunost i PCI/EP29OY007032

conmposition may conprise at |east two (nonocistronic)

RNAs, preferably nRNAs, wherein each of these at | east

two (nDnOC|stron|c) RNAs, p Sgerably MRNAs, may

encode, e.g. just one (preferably d|fferent) proteln

metgﬂgwu%%g%@d%&E{)(%é%ﬁ&&ﬁ%%ed fr?%no 2 deoxyadenosme 2'-
Am@QLQ@Jd@&Zy'é?@cﬁﬁg/ZE%QQSfZ@-QZ@@%UZﬁ)slr@a§‘tAmﬂfﬂﬁ2 Rdeox{@iridd¥e 2-Amino-6-

mul ticistronic RNA preferably nRNA . (at least)
chlqsppuriapbogiie, R-AmopyEne-gbgsids, V%UA&adéO%ﬁﬁn%r érW'@'ﬁ@ 2'-Arauridine,

2'-ASRIH D Wed RG&Se, Of2' @Izndoe?SJeo& idReef 8r-ARidY-2'-deoxyguanosine, 2'-
different) proteins, anti gens, preferably

Azidge? 'edgoxpuridiom oREipropfiEnasivev ¢ AéharoRbdeasyedenssine,  2'-Fluoro-2'-
t|o qye . ey

deo?@gp{iln@ 2 %P{a J%%%“%“E?e?eﬂ? l%er (;ei@tegX)r/1Lmd|rlié1 2! G}—tluorothymldlne

2-mathty|-gemesingf 2-Irrmt|6)d{guhmste) @ramethiy -thoy- Névleqspenenyl adenosme 2'-O-

MetFa-E}S-I r%%nsﬁ%agé)n%gfne“ £3e %Eaa 5%3”? qu e%{ge N %g(r]]eoxycytldme 2'-

O-Miihyl2ededaigaunosifep 2, Otlh\etHyEfZ mieoammdhé}gz aD- r\hahyslts tnathyluridine, 2'-

erably_ diffe rot.eins’ _m an, W,thout .
O-MERgor e 12 PR Eptsucbitine ner TRPLERED) e pifpsingy 3-methyl
cytoemen m4latcleg| &}'«tbﬂﬁé C% fmougﬁm%er ably &arB{i)F)lﬂ?%xym&hyl)-uracil 5,6-
: WO ree i v
D'hg%r%rmdm%. gwm'n@a'w GyEidineen 5- /’éw@%'ﬂv?@@fwvéw@@eror 5{Bgeraouridine, - 5-
cardo&pr%éﬁpam.uorﬂétmeztﬁn& LraQnos RhiboxyrRett laﬁ%b%nfyu Bfach h$:Chloro-Ara-
above frentioned group antigens, or eir
cytowagn%ﬁh@r%wl@lam a‘iwtogiouvwe?,ap‘éwﬁwﬁrbwme@y' uridine,  5-methoxy-
urldH{e %’: Yl-ﬁmié B Sii'ngs d)ﬁ?ﬁﬁ@t 6N Qar%lﬂé 16- EBE) o-MHegza -guanosine, 6-
era out e|n ' ted thereto,
Chld)reasmr)er(bpsdg bh-Meptaptygurnosing @{»gqth)dﬂney):amerme r|b05|de 7-Deaza-2'-
deo?%ge;a ?P’Lg g%z%{%%ogg e? gd(? n?et%l %%T(gs?%sg fée )ﬁgan d; ngs(?r?e, 8-Bromo-
adems@tef’,%l &-SBromo{guarid'su&nt 8-ysmcapod- gnh@smbpv&Oxengar@sued, Benzimidazole-
ens, t hei r.. fragnen r :
riboS 4Ry B HARP EHE AoV P S JRE o § fEhyladenosine, Ne-(6-
Am@@ﬁé@lqtarbamﬁﬂm‘eﬂwl estich&¥nte, ( Notisgpeatenyl-demosiné, ®Btmythyl-adenosine,
ence as eflned herelﬂugﬁﬂ function as

e u
N7- Mﬂﬂy P‘F"b‘g%%‘e NGHFRgi ImgO9ReRtic pgid gateg| s%orgaé?'veat‘sosme Uracil-

5- oWa@é’dcdzﬁ:I@ Lbl‘atll-@[o@)i@éilcrﬂtlid ekt eqai, svioasinde khmBsksine, and Xylo-
herei n whi ch codes for several protelns which are to

adepgsing: afbe Rreparasipnt ofesueh Hpalogues isHdopaniventresoprskiied inghe art, for
examERet e LFSX@Q@H%% 83 bRES XL QURRCORR, WX Gy i3 Deyysedss 066, US

cording to the inventi'on are those trom
4,509, O 1 Pro68eT 7( &)5g4, IFRBYY, Upes@44:5241skes S(1GR8, US 5,153,319, US
u , c [ .
5 2%\55& §§?0 gﬁ%{) ml)nthﬁee gggéeg)?e/aq]\/?b%géues (a'\é’\}gé/?r?t?ed above, particular
prefakeped i it | gived vaacosisg (thCNA)e irvleaiwi dal these nanalagues that increase the
vViruse CSF nous
mnESE e ) Ty e s Heara) ReEi AL rebyRe & Ppione (mRNA of
the Wdjuus scop{poR¥t. of 2he Aneatick mamuAostinfulatbtyeconpsusitionldnaivdrithe at least

refe d enbodi nent, the at | east one. RNA of, t he, .
onel{fee TENA 9 Ship BNERIVEdmTiyROsi MyaRFY Gemp R AT pterfere with

afuﬂﬁ&nﬁ&.ﬁmmnrmhecm&mﬂaﬁbé@nnwdscﬁ;c@ﬁ at | east one
nonoci stroni ¢ RNA, preferably nRNA, as defined herein,
and at | east one bi- or even nmulticistronic RNA
preferably nRNA, as defined herein. The at 30 | east
one nonoci stronic RNA and/or the at | east one bi- or
even nulticistronic RNA preferably encode different
proteins, e.g. antigens, or their fragments or
variants, the antigens preferably being selected from
one of the above nentioned groups or subgroups of
antigens, nore preferably in one of the above
menti oned conbi nati ons. However, the WO

NN A PN NNl NoVvT | F=rwrs sl PPN NrNry ™ 7~ o, oy o
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20 pollens, nolds, drugs, or numerous environnental

triggers, etc. Allergy antigens typically belong to
WQIRFD@E3®EAL cl asses of conmpounds, such as nucl ePCT/EBI0d%007032

and their fragnments, proteins or peptides and their

fragnents, carbohydrates, polysaccharides, sugars,

I'i pi ds, phospholipids, etc. particular interest in

the context of the present ihvention are antigens

whi ch are encoded

An gyﬁjmn% 6Iheemv%flve?Smﬁfygkgmﬁtgﬂségmbosmon as le?ned herein,

preferdPNAS fat Bdbtadrer () RANSTRhé héjivarit-cOmpohehtednd/dHth@ apleasteone free
antigens and their frag nents or epitopes, or nucleic

MRNMA| @5 H¥5d IPYREfive f r@@#@%@nu paw |C<S’lmp<9ﬁ!“§?“n uBREi gonfeingdackbone
modttibRET A HaRESIRN FibdifRIGGH iR LonHERioRT RHR the PrefBPTAWRLION is a

antigens and their fragnents or glto pes.
modifiragion i whighl ghoppletesrof dbie bagkbpprpikthe arrleetidgsragntained in the RNA

i (
re AP, YD 958 RGO By IRl o008 (MM g
anyi rlmylransm mbdlflmtpnsoﬁpUBI thleorgroumycdnststiugvleofanmieg\ehﬂwmphonates,
phogoﬁ(r?hynigafro E)Iéosg oro&hloaetesd% ﬁ(%r?eq t— - %'BPPOSP %te} ’

(e.g. honey bee, bunble bee), WO

/ 037539PCT/ EP2009/ 007032 80 cockroache,

The (2. s2G¥ g =it 5. NHTE, MBUo I GAe YaCBPoS LB 51 441 BFd herein,
preférfablytthé lay leabli HeAhRNAIl STAHS bdjugirascohfpoRent, anddr th At [ast one free

from crustaceans, such as shrinps, crab, krill

mRIN 54 e InvEPtiNEnIMBY RARIMetRtoRY (GRS tipR ol biapdgionalycer alternatively
alsod&l'ﬁkaln%gg‘remoﬂﬁﬁﬂﬂbrlls A l!ﬁgaeerogﬁEitidhhm %Bhﬁé"cﬁan WitiPthe present
fishes, Such as eel, herring, carp, seabream codfish,
inveREpn ffua chemical gwdufg:ab@m efythe sigpmeinthefnusleetides present and "typically
k f
|ncl{sl‘@e§1 %@bu%@“%l In g 5@{; {l&h S gQI i e{ E,éﬁs:(sﬁjlléﬁg@ fr%?h the group
consisizgel ,of f r dmds@fyelérfhxorcb-pbmrrk@mdbgtldesuc(ﬁ élsorooRAfdeoxycytldme -5'-

rabbit, shegp, o L€ t,
tr'p}boli’?}f]aé%’o, dog fIPorP |ois] dehgﬂﬁ@é?‘? ggﬁ?ﬁ&ghﬁ%g f I ow Od(é/ & ~deamine
olighriscsecleotile (2teansiao- 20ded>xytcytld§Bﬂ?—ﬁairl,phbmhmeam‘-lammmﬂ' deoxyurldme-

s B R Bt g S BT R Bybonscieoti

(2'-Orradthyliaiane-bLaphosphte) as 2f-megsluridind-5 QﬁpB@’phS@yl rt,2'-C-alkyl

erived fro which are enc

0"8Bybqwmgt'g cind’ ISRy e EJrarﬁ%'dazﬁ waﬂ'iaosebﬁtﬁoﬁemw'dme 5"
mpmspﬁ;nﬁ bP¥&abirpBod Q@S hFiab128HeE R cHRITRES i-#riphBsphaRY 2'-azido-2'-

i ncl ude antigens derived from w thout being I|n1ted
deoxysidinen’ 'tf'P}ERSPQate)such as kiw, pineapple, 15

j ackfruit, papaya, |enon, orange, nmandarin, nelon,

sharon fruit, stramberry, | ychee, apple, cherry
Therj@sbacﬁeg@erg;ppq)fethenangﬁlvepmrmqtlmpmqry cpmm;pltlgprascmfmed herein,
prefQSBé/atF\%Q?leaﬁe(ﬁ{e’ (nﬁﬁﬁlﬁ' &r}hé aU u(/émtr ﬁfb%ﬁ&ﬁtyano%rqgg at era&rgne free

veget abl es, “such arlic, onlon
mRPdAIQﬂﬂye ircaotivef inmmqsutnulianorp copqms;mba, mahladklmeaally or alternatively

alsoocrqr\/aén a @ﬁétf(%\le fzg[lejtgéj agﬁ{\,i YVﬁ F}ef P[% r%lg\;ggéhd%?or increasing the

expm@er iol oy ,thé‘ltp:l"dtélhacb(ﬁﬂ foe oyr thﬁDB(raA RQuérer| prefenakslynthe at least one

om spi ces, such stard, cor,ian
A e a;sﬁwa} Comppaeriq gt 5 COTRRT JeBghe unatered, i
natleCtQMﬂﬁﬂfle), RAA 8¥quenic6.e SigiiRadht, inTehig Gasé aR@FEesh increase in the
sesanme, from nputs, such _as cashew, waJ nut, butternut

expessiomehthg PraleifosrInPared Mithithe expigssian ohthg ative, fNA sequence by at
IeaSPQQ%n pr&&gﬁlwﬁi'tleasf ‘39‘*73 t40%95‘50°,§ e BoRS ndrd %J'refeﬁgfynpseameast 70%,
cedar, birch, hazel, beech, ash, privet, oak, plane
tree, cypress, paln1 fron1f|omers such as ragmeed
carnation, forsythia, 25 sunflomer, | upi ne, chanom | e,
lilac, passion flower, from grasses, such as quack
grass, common bent, brone grass, Bernuda grass, sweet
vernal grass, rye grass, or fromother plants, such as
oplun1poppy, pellltory, ribmort, t obacco, asparagus,
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WO 2010/ 037539PCT/ EP2009/ 007032 81 sp., Epicoccum sp.,
Fusarium sp., Ml assezia sp., Penicillumsp.,

WORHOOEBBA sp., Saccharomyces sp., etc. Anti gePGI/EP2009/007032
derived from bacteria, which are encoded by the at
| east one (M) RNA of the 5 adjuvant conponent of the
i nventive imunostinul atory &fnposition, may i ncl ude
anti gens derived fron] wi thout being limted thereto,

B0%;sPits Pl yroe L0 e Tuest BBV B e B AP AR 9k er e Ago%e. I

conbéttion Mihi the bressiaaVenEiBh,, a hlﬁlﬂe(ﬂide”ﬁaﬁvg adrase (MOPRISAISH is preferably

slef it et 1T EER.1 P CORpBATECGR Ly EIRSUE SAEFingnsy2-amino-6-

chldesamn@hs&.a@s-tthsh&r gaenb dnﬁlﬁ@iﬂe‘n@ﬂne-@uﬁﬁ)hégb}ﬁfét I2D@eBeytidine-5'-
be sel ected ron1any ant i body,

tr 'Ph%@hfﬁbl nangtthiogridaadetiphosphatar al | ﬁrt@@%m'ﬂﬁﬁgmphospham 5-
amu%ﬁll{yt}gﬁalﬁg-gr 'ﬁt W He, ¢ H%n’ﬁﬁ&al H?ldﬂ%rﬁ"tﬁwx(?s?)gﬁttgt 'Sb%h%%ytldme-

sul erapeutlc nostlc or' sc
5'-trfphopists,  Grbramoutididie &5-trigtiosphats hév@dbeéndmediafttlplﬁcpseuate 5-
lOd(%UEIIdInq%l Sgtrﬁl&poséﬁ)a,tgpgcbé-le aetﬁ)ﬂ&& én qﬁr gtgélﬁ’(?s h%tg,nggl B rraétn)qundme 5'-
tripleppledté,i cal 55&26@1@”& Frariplodsphatt, and 6pohyiidioed!-triphosphate, 6-
anti bodj es agoni st,, ,ant agoni.st n
R REHACT AP PP deng ant bUrRRraH e SrEPGRpte, 7

deaﬁ%ﬁ@h&ﬁ\e\l\}i ltfiplsapbi&p) ¢ BFdzﬁa@d?fé@lh%Slﬁ‘—trtghosﬁ&@é)r dg-agidb&denosine-5'-
the inventjo a es any
triphgsphae ek Rzl ‘?T”E’P:%geagrt“(’éo haeq 1 -eiBy aigrgsinezpictphpsphate,
N1 -higfhyBlliaAGYi A9 At iBRdsphatdC asN@ahétﬁghaého@m@wmmsphate O6-
antlbodles anti bodi es generated I muni zation in a
methylgyangsigeni ﬁrﬁhoéﬂhal"fbod|Pé%“dﬁh'r'éwev§e1“é°h°§l@'l’9é?red Qnd puromycin-5'-
tand@?lﬁ‘%&f*ﬁ%crsrn%rg Q%Iﬁf EH@ PLAHIIA Pl%fé?é“de iQ |\?e$1 0 nucleotides for
di gener at'e

es y I mmuni zation In a

basebn@dﬁlcsmran@lecmﬁr@mrﬂaﬁtgrgunwbuueedodwedanudﬁmedmIcanSIstmg of 5-
he -2
metnﬂ%)ﬁ%‘?rge gﬂﬂ&ﬁosﬁﬁ#&ean ¢ %Jaéaéﬁ% wﬁh‘%ﬂ% ﬁlﬁ?égi l’ bo dbromocytldlne -5'-

triphzisplpete,i dnidps@bdcanitlineeilitéshosphdte.abodi es, i.e. anti bodies
expressed in cells and optionally Iocalized in
specific cell conmpartnents, and fragnents and variants
Accolfdingheo af @ﬁﬂﬁfﬁmliyoﬂﬁdlﬁanémbodihﬁ*&t am Igeﬂesﬁqhencanas defined herein,
and a heav

i b t f ht
G S, T S AL Ry i P9 e v

imnfun@btim@iosy) SdotngekitidR bhd/eF théadt 1kt dhk efrélOITARKA \Kf the inventive
and a C-term nal constant domain, C' In contrast,

ImMy@RHtMERRNn COMPesiiEon genafites thshyeens %ﬂ Y38t QAN @Od'fsed ) nucleotides
sele@@ﬂpfdﬁ GHodfiedhdoBb RabieMRE &Bb@ V\qg’lnﬁkﬁbct \@T'theaﬁksjn modified, i.e.

hree constant domains, CH1, CH2 CH3. ngl e chain

natlmRNbosqwcmyh@emmfe@w@w bgtvvrenreom%\am 1@<h°é aieaéh hattyely occurring
( t [ n ,

nonsrﬁ%agfflégd gfnr) ﬁgg d@mAU{Tﬁgarr?or\r’ﬂﬁe nug eSII(gJ QPLX r%Kxi\A@equ\?\E)ce as defined

here2) 1ore28at8\3 9P T EPE@SI%I@EOWGIRNABN Am:adjdwrg ctomnpaonbntr sf the inventive

immgjbf%)gnﬂnlgtﬁ{o\r/yg%cohrﬁ])gsl eanr}%?(a/reoal’] ﬁ_\rﬁj efw qihlll/}( ol} the inventive
imne@oRosdlhiogn compositicgder af polcy)a‘ecpmaﬂur@nDNw«émpldta inal sbe modified

i R e RIS B s defit vt morepelraty between 0,1%

andamam gﬁe&SeéD\H oomzma 309%) beblecdP2(%9 RAG 4of>/o, defl&nei 0% Whd G0%, between
. i a rated (% i myuni zation of a SSt or gani é{& . o
40 /S ae 6 Yo éna 70 /cnaemeﬁ\gﬁ(b/eép 8@E(t,tk}eéwe Q'é and 90 Yo, OF
etV BGbﬁtanddm@‘?@)br amgtem%a%re Pret@dBI tat 345 38%, @nore preferably at
nouse, hanster and rabbit. Pol ycl onal "anti bodi es are
generally not identical, and thus usually recognize
di fferent epitopes or regions fromthe sane antigen.
Thus, in such a case, typically a mxture (a
conposition) 10 of different RNAs will be used as the
at | east one (M) RNA of the adjuvant conponent of the
|nvent|ve |nnunost|nulatory conp03|t|on each RNA
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the inventive i mmunostinul atory conposition may encode

a nonocl onal anti body. The term "nonocl onal anti body"
Wh1es7ssypi cal ly refers to an anti body obt ai nBCI/EP29A9/607032

popul ation of substantially honmpgeneous anti bodi es,

i.e., the individual antlbodles conprising the

popul ation are identical E@yt for possible

naturaIIy occurrlng nmutatio 20 that may be present

nor onaI an d|e

leastgse; PEe PTG ra#ﬁ,yeﬁ'ﬁe& & f"PE fﬁ%ﬂéag g@ﬁ P preferably at leas

8098 bihd R PFeferabl) ot Metst 9% dnd rAEdt \peetérlaBlyal O(X/ng ¥&dHoR&lvkly occurring
ant|bodx{g farat|ons whi ch _typically include

nongneditied R 6001 L amelioe 1280 Rusiegtiee ef Wemon-modified RNA.
determ nants (epitopes), each nonoclonal antibody is
directed to a single determ nant on the antigen. For

In astarthsr eprefesrd cerobrdimgnt iobdbie ayesest devantien, HisoréUnegnterg in the

envu@ﬂﬁerﬁyogtnﬂgwﬁ% {)“ég ﬁiﬁaﬂ? lj!{gfd?%%G hgéﬁa(lgzgég({a’d? S ba}ébulbzed ) RNA

seqtmmde ab;ieflrmddrdoelnapmfeli}ﬁbéxy thet dtdebst ome gn)RAE\ dfethe ladble'alntl gomponent
ant.i,bodi es’® ma
of ‘h‘i '§‘8""E§'Ve Ty ’}"é%’“f’ré%oﬂ 68%‘685'F?’b?%‘?/ ’e%hegaér%%asgf’%%frﬁ% i"ﬁRd“A of the
invelntige tne@bnbstbedato &mfnﬁmeaiohnus Mitedséé coryppariedad the ANt edrtent in the
348: 552-5 199 r exa e. According. to_ Kohl er .
eV G B DT B RgOR & Bhils EHICO (4, R feguggpe. This
modiﬂta@iﬁh q8n iifdreasad st céiﬁi@rh H6ud FRUABosAE Bmeflgl site) mcreases the
nphocyt es produced in response to the |nnuno

en
efﬂqugéfu gsome Iélpd@grf@ the RNAfsefipense. Amsffective by @I% af the rlbosomes
to PO smd.ﬁ% mée(kem &%bb&eo@t@dt@«ééﬂﬁd@eﬁé mdo 122), the

i ntroduced | medi um whi ch permts the B-cel
AUG Jeens\/\mehstarhéowm'oﬁarrbbaﬂ the ?f&étjg&amffmmmtta@ﬁlagon of the RNA

Seq%%?%?%%%@%@ﬁ%%# ;Zgggyggggggsésa{ﬁenvg1aced into

separate wells of mcrotiter plates and grown to
Acc8 do ng oga ggr{hgfle%[b%d%ngedﬁ oP?ndl esenIlnve\';\'E %l Q{F% seguence, as defined
heresnu! praferably diie deleast b ( mriemarof itleee ndjoivantndaenmstent Af tler inventive

. __bein el ected, the nobn cI nt i bodi c
OB EnIStaty 1R on BT B FdFathanhyrs GUINA FlG hventive
.mmneaum@addw/\a:\bﬁfposileh e aelrfg&ﬁasmfduftehemheseepéct to potentially
&Yentlon t he pepti de squﬁ s of  these nnngplgﬁh .
destabiizing Frauensa RPN the FRBIYERY e theafRflingh EPBIIINRYQL Hifc ésand/or 3
untrﬁﬁ’sqaﬁgd r}g&gﬁ‘%eth@nklklhogéqﬁéné@as RRfiHEE thesn IS ¥e hPREE modified
one he adj uvant conponent of the inventive
commfﬁgin@sthenmﬁrh@ldaryn@tm%@m segHencghiush thatisheoniiap apedestabilizing
seql?e‘ﬁEQ BRIt theRIGAEE IHH; r%?‘aé“@h J@H@é/\@f th8 R se‘?]%ncelg déﬂhfd herein
ther apeut i cal purposes in hu non- human nonocl ona
prefenabborhqldiemgamoaiﬁed lsodipersed @meaatscuhrrnaﬁlee RKMNA.Jbii leown that, for

b
el JLAR B EUTRIEN B A Skl R0 AL 48 e v
whldoﬂgmﬂlprotems bittervenwe regu batee én zyntatib clegradatéoreoft WAO&IW%D For further

ed use e gener a nduce
staflfpportonthe R Salietn A e e 05 En Saralhudn LR7PiSR Mich encodes
for ﬁprro&ﬁrﬁ,%etd) rbdre s&t?h fﬂjrnheﬂmbdiffaﬁtlcﬁ?kbb@dteelﬁo tlhencdrl’@_p%ndlng region
uman : erefore rticular non nt |
of UREs B RINND S T 1P 06 GAITBRLEL 56 it @O A )
sequdnicé eRinftdtLive ORtaifRId therell A bARMSE OB URRENtBR dDBEHTEf@sent in the
anti bodi es are also envi saged encoded by the at |east

untrgpdatedhyegignsdp - 2Re/oa & W R ahﬁ&ﬁaﬁmaﬁﬂe@ fem AY BAtA seguence as

defihdd"HERRL gF@ﬁérQBIQrfbbn? Akl e (MRNABF tHe ‘adjvant component of the
ant i bodi whi ch nay be encoded by the at | east oﬁe

(m RNA of the adjuvant conponent of the inventive

i mmunosti nul atory conposition, are preferably

anti bodies in which the constant domai ns of an

anti body descri bed above are replaced by sequences of
anti bodi es fron1other organi sms, preferably human
sequences. Hunanlzed (nonhunan) antlbodles mhlch

o o o o o o o o, oy R I A Y " o

%Yabilizing
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5 between an effector and a respective target by two
di fferent Fak-donmains, e.g. for the purposes of
WO 2up31Bhg ef f ect or nol ecul es such as toxi ns, PCF/EBZH09/007032
cytokines etc., targeting effector cells such as CTL
NK cel I s, makrophages, granul ocytes, etc. (see for
review. Kontermann R E., Ac Phar macol . Sin, 2005,
26(1): 1-9). Bispecific anti bodi es as described herein

. are, .i ener a configured tg reco
inveivs ap@PoranTHperaepS el G e AE IR Moo IRNA of the
inventivel nﬂﬁ&ﬁ&tmﬁ:ﬁdtb@p@ﬁwpo@hd@%y sueh lfgrtHe® ddeia@pdbm. s on

cells), or other nolecules (or structures) as

descri bed above. BlspeC|f|C|ty means herewith that the

Sucﬁl%étﬁﬁﬁzlhg @é’cﬁdégcéseé}b%rgs A8 rkh%eél%t&omLﬁ&SﬁrvﬂmWS@éJr if 3'-UTR
for two different eglto pes. Thus, different anti gens,

sectjommnah yaIesoUsr Unsiableo RS (Barut &z, Beoch NatlgAcad| &s%eUSA 1986, 83:
167698%9@ An“m@;& se@hk@g.@%f%ed%ér@}’l\ﬁ r@fethfli e}t least one (M)RNA of
I nteraction of two conponents.’ For

the aidjfivant comperdnit of the lswhvesmeﬁﬁes@muﬂatge/l domrmlaon andfet the at least
n c ed vi C 0

oneiifee, TRSRL of el EREE Hhnth RafrBlif Y ohisos By, Bfisiare greferably

(further rmdlﬁldlbdompared th rtbe metines RNHembfthuhthehnbdlﬁeH ROVA tomtains no
a_sol ubl e ntlgen as desc&;bed herein

d, ..
sucl) s HBTGngQr NS J0aARPGBIPISS Peligft GPIGHTeE nigolie which are
reccfghfzfed‘b? poksilsle end®iuctakés, e Z0thecadetinag CIAO‘\CE/WEC | vaNieRtid @htained in

| east NA, e .adj uvant . conponent
the @hQT%n%H\ePK/QP ﬂ”rﬁ'réﬁr%s‘("f“ |%&J§P>f°f Bwp sterigh rﬂsgg;togﬂ@wder et al,

EMBM90d994, i 3:alsdi ©S1988)eTRésR Jege&eel mbfigReEia@s praterdMly removed
anti bodi'es as defined above. Since these anti bodi es

accerfing; tattha deentiomin hepRAseauenseiasigfiaad hereln, preferably the at least
oneqm Rrbﬂ%fgﬁ \9’9'u%ht%oﬁyﬁﬂ@ﬁtd&dth?){nw&ﬁl/@'lrﬁrr@ﬁbgﬁnulatory composition
l'ocalized I n speC| areas of the cel al so
andiex heeat deadt enecres, mBYAf dine inbvertivesmmupotimulatomecorapgsition.
ntrabod i es. Antibodies as encoded by the at | east
one (M RNA of the adjuvant conponent of the inventive
Alsa prefenaldy Roadrding ity theompemani on &n@ysqmuerﬁ@r @bdefined hrpreirs greferably

the ghleaft G aRRYY aher i SrrPoherid. SRR Fhminagmulatory

confpositien drielerv e, atd &fasty dhe Viese GiRNWTofbthai Bﬁ/esmhlrﬁﬁlunostlmulatory

ant.i body fra variapts aor adduc
corigiiect sy ™ fdurHier merGech e 1 RRACDE RScrsads g gbove andior a
leas€ BAP GNERA/0OB' hﬁlﬂlltlﬁ%@ denee, é’fg};@@ﬁ\bﬁw ﬂb@fo)’he binding or to allow
conposition. WO 20 37539PCT/ EP2009/ 007032 85 The

expressior gk ifigicat enaoRRA PaTtenhee- B PRRASIEs c B BRI Rt YRoproteins or
anti é'h\éeﬁg H¥Ehell INA0O IbELRMY Bh AnYat984P 8Ré gBIDBr B¥h ﬁ‘lbﬁi@lstronlc RNA as
ncode anti body fragnments sel ected from Fab, Fab'
defimgchapove, Fc, Facb, pFc', Fd and Fv fragments of the
af or ement i oned (fuII-Iength) anti bodi es. In general,
anti body fragnents are known in the art. For exanpl e,
Accami@b the frvaghentan misgtmense abefitieddieyein rragiesbly the at least one

eaC ﬁ?ﬁwfe atdﬁufvaﬁtnceom&)oor}]%t I’\‘t'(héa rnveﬁt?ve Vangtlm%ts) u%?o\r,&ucgmposmon and/or
the wBleastidre fekenmRNA bf the lhmtleﬁllmmoﬁmlﬂ%w toraposition, furthermore

ntjgens., The t chai arg connected via a disulfide, .. .
prefBiahagEY YeeRE e Bt A, 1 AP EBe B Eafferiieye Sbilizing
seqiignagd®@nthe 5f eﬁd/sxarmitenslbgéalregbhyhmnse efféctof iridi@sing the half-life

varlable q nglns of the Ii ht and h%% chai ns. The .
of thiy RS difiverihereley "wheaﬁvta?% Theee labllizgagsauenqes can have 100%
seqt%@@%@lno%g%(}o rRRIrYREHEduAehd dBRs SHHiEh BE&cR i ORhidel Sbacteria and

conposed of 15-25 glycine, proline and/or serine

resi dues. As a second conponent, the inventive

i mmunosti nul at ory conposition conprises at |east 15

one free NRNA, encoding at | east one therapeutically

active protein or peptide as defined herein, at |east

one antigen as defined herein, e.g. tunor antigens,

pathogenlc antlgens (e g. selected fron1pathogen|c

o, o o o
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WD 2010/ 037539PCT/ EP2009/ 007032 86 The at | east one
free nRNA, which is the second conponent of the

WO p01640375¢% | mrunost i nul at ory conposition, is aPCT/EP2009/007032
messenger RNA, encoding at |east one therapeutically
active protein or peptide as defined herein, at |east
one antigen as defined herei e.g. tunor antigens,
pat hogeni ¢ antigens (e.g. selected from pat hogenic

roteins as defined above or fromani mal anti S
culdfy et Bl FPeRSo B ORI G4 CORTG O MIBUEr g narated sequences
(UTRNfl tBE NBebiflgkrd, B.q: fRt IHYRRSIap/cad b XBRBPLS /86Vid i8N Be n@tioned as

further aptigens, at le %% on% alégrqﬁn as defined
an examp eref S |I|zg$§pq%e%lw ' ¢y bgusedin g@r%gptépyﬁntlap for a further
stabl1888 RN GegdidricE et~ 8aRfell heteih; pRIfdrabIoCL RltHer atabii®dedNfdieast one
herein, or at |east one other protein or peptide .
(m)RAA phtheadiuypntcospasnent @f the epatpedmngnosiyphiatasy Fempasition and/or
a fQRidrNEdoiMeE®! &t 1da5t IdHeS e HRNA & thRNAVértive N ifRlRE&mulatory
ef1 ned as above for 10 the adjuvant conponent as an
compiitiomhiAriotlies exmmecof af stabilizing ssquanceuhad th¢ egametad, formula
' L~ - ' . xr "Ny ,
BRI IRSPE R SRR AT ASa A R g e
of thepienpstalble RNAUVRichegidenfor wihokdty, (Megollaged, dI5Hipusggdmasesor for tyrosine

hyd%%gléémhjﬁ&agt%fé Pré @thﬁgﬁa&g? y,slgﬁﬁf/ 3%??5‘{0 8'9414). Such

stablMitirg cdcieh€a’i €arRVA colirse. beaisdd\ihd1dedllycar lin @®nibivgation with one
odi ng sequences of ope, two or nore proteins. Such 15 |
anoigge? alse fuereisation yith othsr stabiliAingsPaYerCes kst tofRgson skilled
in tHEYrt bR RRDASRuBRcDYs @dfirleBaietei)\stefeRBR §RUMEBEE on€ ()RNA of the
~as defined herein. The at |east one free nRNA,
adjuypptyeqrepPnest af thecionentvenipunemstiaslatens dompesitipy and/or the at least
[ i t POSI L | t.l
one, 8RR BEUR SR RURARL AR SRRROR, s BBRtord Mieterably
presehteasiglas e (TR (anteatslatat] regioos)-stabillzed &NAIt i cal |y acti ve
protein preferably may be any protein or peptide,
suitable for a therapeutic purpose, nore preferably
Anynafythbexbsed eaddifitatiomsmmanber gipdietito aint RNA degoéradeest defined herein,

rotein kno to a il]ed person. fromthe prior, art . .
prerialvo i Trole@sty oar BN rity T 20iivadt samprBrataf) The inventive
imniUABEARGIEIONE *ompoditibh VahdasrotHRl Bt fasdeht sk AFRN& &fOthe inventive

t he adj uvant conponent of the inventive

immurAstimYstonmePaPesitiors ornsbBirtheote asydNA s used in the context of the
ical ti ' ef | :
presHE BB EHh, Bt BE 1 AR U LIS AT, K dHePRRKSach cther in any
combadibhe pafvided; thasetdongbinations hif binedificatiohe doi gotainterfere with each
transduction in the LI, ,e. g. cytokines nt.j. hodj, es .
otndyif e iSbecile btk B4 o Bafbop hURE ' BRep B Bt take s
chodjavy@tingpyr ot ei ns, e.g. selected from human adj uvant
proteins or from pathogeni c adjuvant proteins, in
particular from bacterial adjuvant proteins, etc. 30

Accditftngdo the aslenGH€ anlFaeA RENANcP hONéfHRE hateid referitll the at least one
conponent of the inventive i nmunagstinul ato

(mRNAROEEEdBY et el thd ifa/e@tiv@da@latosni'@a@orb fgmposition and/or

the APUERPKe qgeeamR'NW%Y thé 3NGRAe ithMuhBlm A3 Ebmpblifiodl may be
'east one tree nNRNA, provided as a second conponent of

prepafed?0siag 08y SRR/ ERYOeiQ ONY82r 8NA frguenceeanailable in the art as a

i ngst. i mul. r Q sition, y [ Y,
emFRAFUNTUBHSL e SORI B0 B SRS o7 onn or
RNA sequenestmayf be bletained éoti arey synthietiost natutadly @cyurring source, which is

X siti.on, SFinally, the at | east one free -

aval A o SIS0 RESRt e ok B ABTVCCTTO RTPIRUBRE PRRICE library or may
i mrunosti nul at ory conposition, may al so encode at
| east one antigen as defined above. In this context, a
(tunor) antigen or in general the term™"antigen" is
defined as descri bed above for the adjuvant conponent
of the inventive inmmunostinulatory conposition and
typically refers to a substance which is recogni zed by

o e o o o o .
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10 an antigen-specific i mune response, e.g. by
formation of anti bodies as part of an adaptive inmmune

WO 2uposEse? According to a preferred enmbodi nent PCT/ER2082/007032
| east one free MRNA, provided as a second conponent of
the inventive innmunostinmul atory conposition, may
encode any antigen as defin above for the adjuvant
conmponent of the inventive inmmunostinul atory

e BB 55T S0 SOk B4R b o

any UiVl oradélat 3RERe, #nflefshmpré atheivied from &Bea adimavaahimal or bacterial
component o{ the i nventive |nHu ostj rmu] at ory

soureewp%'sqrtattyﬁ ¥, @ngRNf\sagpengsets Aefinegdn tr@'@nyff(ffrfeh@) thgry least one
ﬁr\llWBf fh@%aﬁﬁhﬁtc%%ﬁ%h&ﬁ'iﬁe (n-t;é'ﬁﬁlle |ﬁ%tﬂ\%§t’irﬂ§l‘§t&‘§3@8frﬁp05|tlon and/or
etc. The at |east one free NA, is provid

the at demsbnde deepwReA obfthe Inre/ennweemnnweog@nulatory composmon may be

OSI { a .
e TSP P BT RERY el IR S ot s
synthesigponemt other tsdn&lbile;mﬂtdd\/fer Irﬁ)mpanﬁgtnlfuﬁhlcah@d )sequences partlcularly
ositio enaen on.the CiITIC
RN RERERGe. EEunieoR b aRiy 208 fienpr PLEdRIBREoF rigeotdes o
baséﬁhb‘theswtaé@téntes PePriefdrdlyasarded ectom\g:@ MR @ititri fort gi€paration of

ive i mmunosti nul atory conposjtion, is identica
the kA eelived Bargw Gy R rapes At t*twe%p%aﬁte éa%%magenes's or

withPhn Uﬁgor'\d't\r&iﬁlﬁbvl%aaéh TFHRBEY (deBlH @t Mﬁbﬁaﬁp@p(ﬁ' MdMtulaFP@oning: A
ratio of the first conponent (l.e. t eadjuvant
b

LaberatepoManuale aisk Spsing dHasborclaberatery feesef 3reed), &edd Spiivrg Harbor, NY,
200()“7 mtg&s&ﬂ d@"aWRr@ Cs@ Gk Gs YefiR M&r@ﬁ. 9%& bly the at least
oun an & Econd mpONENt (i é fedst
one dméRPﬂAené tlnﬁ?myvm)cobwoset\te@ttbd lmwntlmlmmvewunvéatety composition

nnunos nul at or i tion accord
anclgp 5 7 el TR BF T B ParrERUpBlpY sogpogion, can
also(lﬁél’iﬁﬁédddéﬂrﬁbythe RINA byl Heheadf fithérhBethads l@tdi)\fn R paren skilled in
the 86 %& qfqdég'i? ml s%?\glpggfqt%gﬁmgggms uglgtjg lJaalftjltg}natlc or semi-

autdntﬂwpeﬁgdmieat.@é ¥y rﬁl%moéévﬁdeg’rbb@he‘iﬁhﬂ%&ﬂoé#%bcﬁ BatfoRexample,
signi ficant stlnulatlon of the innate

in vE®LUABSTEEIPOTIheps oo/ loahioa@naectionnitipe capspreterably be used in the
i( 0 t
s e SpL R LA BTN ol BB 5010 100
nucleptiddse samtheeasmetho)eSf veeg NRMAMEEA be semowitpetitich oligepucleotide
synth?s?!?ﬁe ces aszus)%lggj //? l(‘)/'?’[éttﬁ n@%’oﬂtrhgtﬂoaann QP@E%@tJfauélﬁr\]/ely long)
sequemeesafor boxd;ple aeduegees han\d#lg)la Ibh@h aqﬁentdmedhhrh $Oatot 100enucleotides,
._protei tc. as fined. bove. ferabl t he
biodBe il (esfids i shErED: YRR Sitat ot R RIvelt ¥ aricription
meth&dsunoswéved| avar yoﬁgmplo@sbtm@utﬁé(f m& embleduttet Qﬁh)a beaRgsthesized
f,aﬁogt 5:%4§Mvw to gbout é
syntprisBly BB CSUBPHR KGR e oo SoMaTy. (o about
1:8 (ww), even nore preferably froma range of about
3:1 (ww to about 1:5 (ww or 1:3 (ww, and nost
preferably the ratio of adjuvant conponent : free nMRNA
As ddRnbdSbbvey el ?nV@ntlv@THt?ﬂﬁtdstb@td?{ }foﬂﬂQSWt%bﬁtbQ{es'ﬁ an adjuvant
selected froma ratio of about W w). Additionally
componentt arch& iay degst angefreatmRNGT tAﬁGOFﬁM?,stO eapthenembodiment, the
0 | i
inveghiod imfifo BN cSRRBARATInGoARRE o 2URGAA Roiih, ie. an
adjyyahtywhich omccmtaioed)outhﬂ)mmmve Inemecstmdllmormampnsut(qn alditional to

the %%gv ; glor%%(s)r%er} hgﬂrr‘tel :?%od/gn /r)F\) hgsgé xtcziarl |G Laa(r}\frﬁyiaoet limcierstood as
of the entire RNA conplex. In the context of the
present invention, an NNP-ratio is preferably in the
range of about 0.1-10, preferably in a range of about
0.3-4 and nost preferably in a range of about 0.5-2 or
0.7-2 regarding the ratio of RNA peptide in the
conplex and nDst preferably |n the range of about

A = ~ N A 11 I
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25 both RNAs to each other, i.e. the (mRNA of the
adj uvant conponent, being conplexed with a cationic or
W A190H3SBDNi ¢ conpound) and the at | east one fPEHERRBI007032
of the second conponent. Typically, the nolar ratio of
the (m RNA of the adjuvant conponent to the at | east
one free nNnRNA of the second &?nponent may be sel ected
such that t he m)l ar ratio suffices the above (w w)
/ or def.i . ref.er y
any F3fpgund. $HER oM TR spP By Sy s iR fglvery of the
invehtige &hmhﬁm?mﬂmeryf dfcﬁﬁpdtﬁl% &dcotdigg aethendveniopo nRuithedyre, such
be sel ected g a,molar ratio of about 0.001:1,
aeiqufntlmab \/IIUPU be %ougdsthqetoolr}paie op Ingrease gn gmmune response of
the QmZteLanUr% %ste@t 9e1a nén%peclf“comgmuﬂe Qes nsé; QNIh oihe@ wrds, when

, 01, 1:

admert'atereér th*er cbrrweaﬂye rlaﬁworsf@ﬁwe@rwomﬂpswb WP'C?H)é eéa@tsa/@n innate
/

|mm\r(,|"fa\lre]ge on Ct 3 nﬁﬂ%gﬁ?&ﬁ&%ﬁ{?ﬁﬁ@?%@ cQ%Qs’@tm% of the at least

onej (MIRNAi dexe;h thoa cadonic O Polytatiamiq corrtpognd @s 1definpd above.

oy 8 4 Bl Bt (o) o el i B

adjulam, @ defireddinlthé (ﬁollbvﬂnQOISuclﬁ)aB:aﬂdttmnal &dj0aibt niaylbet selected from

any 3avaifgnowngdo & skfled g s 10 o8 e regigh tast: e fupigprting the
indditld\n Q)f @R Innate nBuhe rdspBnd0ih, a Arathralf @xcbpﬂoﬂéhll,onib & dolycationic
to 0 .01 to 0. 001, oraraneoft%
con@oeridslast gef'ﬂ_neé vednlorqi]ert tp Eredelajlcor@o exafiop of1thg aélleast one free
mRP@A?’ Frefefably, th® hdjulardt: ﬂaa% Q)else%c% frOmSthé %{&Jp'l-cgnsq)slmg of, without
0.6:1 to 1:0.01, 0.7:1 0.01, 0.8:1
being lgnited therptqp ipduding ghitesan; BDMl MDP.omgramy! dingptide, plurgnigs, alum
0 ™
ey Y oA ot e
glucangfrom algaepalgammuiinpalgminigmohygitoxide gel@alom); haghly protein-adsorbing

alué'ﬂﬁlfvqub% e {%Qqgwckf.sc%?g“iluﬂréng%»lﬂylo‘@xo&elggoéf 08 S%SJ(eriwulsmn of

squatlmel(S(%)A Tweed@B0: (0.2%), Pl@obic 101.200(1.25%)p phosphate-uffestt daline, pH

7.4); d\\}RI%NIgMgH)%g%a&%altag] la_e),()dBB/’b 13)@% é&\i 216 %f-gb%%%lammo b-D-

glucﬁpyraﬁosy() NG ttatiecyl-dbddcanByltHidide dhyﬂro'écékateﬁ QALCITRIOD™(11alpha,25-

d'hyldé% w;apmépgbtca&lm p}mfpgmie gFIOEAIQB\QG‘iaI(tiigfngp}]P:séhafgrnar?oparticles)'
cho@raoﬂola)totxl?\ kh@le?a. tonOA-T rdtéanA @-& nt&n® dusiont Protedn, IsuB-uhit B of the
01:1 to 1:0. 1: 0. 0.01:1 to 1;0.7,
chO'@raoPXln t%ﬂllQPSB(b'@dmorzp'xrBerle?® Qteidrerceniaining ligpsores; DDA
dlmteGhéﬂH idctdde Iflpr?ﬁ)oﬂ Gmo §roilmdt,g O%EAP Qie%y&megaggr%stﬁﬂ)ne)i DMPC
(dlmrlggy_lph@spd)atzd)jchqblngbl QMP@ 1d|]pyr|é1p(glph%tldﬁglgcerol) DOC/alum
conBleh PRV oo B SRl Tt B A £y apomplt
adjuvhet; gerord iredinp Gresu adnyabte (reiztuse todd i) N grcetly lghumosamiamlgé1-4)-N-

ace ofmuargr%g f\lig]m)]d n)ggw @NéDa dsutdvdg Lteetfheroacpcltéldec{dg%mm{)nhum chloride
(DDaY), ilipaat- ch’nehrfersadl dde‘;MeDoniPhBB)s ENasSF mlﬁelﬁlt-adew}glﬁm)sammyl-

o1 3R EhE ey Ao Redhalichr o ‘TuftR *4fip yPropy-1H-

imida@b465- a]am.na»lhaémamhy), I3 AREYr (N-aget! qucbfanﬂhﬁsfefétetylmuramyl L-
i nhven the at | east one b RNA o e ad] uvant
Ala-Deip(e Pasgligess! { fHBaGtatns DRYRe UPBENGlFRGAOBES  Riepared from
dehydPRSH-tehPdrafibRi N 08did183), ahRirbérdrOgaRARA;L | |ﬁfbrl€§knﬂﬁfbbﬁed interleukin-2;
above, encoding a protein, e.g. a therapeutl cally
active protein, antibody and/ or anti gen, may al so
encode fragrrents and/or variants of the aforenentioned
proteins, wherein 30 the fragnents and/or variants nay
have a sequence identity to one of the aforenentioned
proteins of at |least 5% 10% 20% 30% 40% 50% 60%
70% 80% or 85% preferably at Ieast 90% mor e

Y T T oy ~rmn s g, o o o o, T .
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encodi ng NMRNA or (n) RNA sequence), wherein nucleic
acids of the at |east one (mMRNA of 10 the adjuvant

W@ aposEse of the inventive inmunostimul at ory PCT/EP2009/007032
conposition or nucleic acids of the at |east one free
MRNA of the inventive imunostinulatory conposition,
encoding e.g. a therapeuti cﬂ(l,y active protein,
anti body and/or antigen, etc., are exchanged. Ther eby,

the ap mP uy,an r ot ei ™
oo L ERGAGELLY SEPNS PPl ALV toLe! Toxopieine
(7- aﬂ)aca.leits‘geamsywelyr di &ﬁeﬁdauv‘/arrwmt:&velabne gmeadtoﬁe@uﬁaﬁa) inficrospheres
one or re 15 mut at i on 3;4 s,gch a% one or m)F
and gpigeappitidies of anksempesitianidbs 9 defsaualeneaypics eawisiqnd) MONTANIDE

ISA B ef &)ﬁﬁh&d’ mcbprﬁ)lété FETRBLSadfEnS! MCRT AICSE IS@\V@GTthetabohsable
same bi ol ogi cal' function or sgemflc activit ar

ed
oil pdjuvant);f MPL™ én-despatlid-engnophespheryl dipid A); TP-PE and MTP-PE
I|po§£félsapg(lk'ﬂé-sa‘c‘:@g ﬁl%ﬁ%l: [gq% FLgsarﬁln?E h gﬁﬂgﬂregf If‘lﬁ% 9 ipal Imltoyl -sn-glycero-3-
(hydrérey pbpsabiofyilexybiatinlilangidea pwobsadiyre sglt); MUMTMT%kNac Mur-L-Ala-
S ™A f n
oA AN S B BAATIINE! S8 By D 00
sn-ghyanicddipaintifogl)t eNmGTi mrh@gammrdaﬁebgalhctose okidased;i bmhoqsheres or
as d scr} bed herein also conprises neutrali Za[ﬁ%% %{) ™
nangpatigens! ARy FEMEREHEM W ANPETOYE oY ‘i‘ﬂtz‘ﬁf' LEURAN

gluchRgrrewn, FOR 'ah@dJL%S‘hbMﬂi Gl do- ﬁ&?ﬁ\@ﬂ' Frelabiid h&d &Rt plVeolic acid;
epl topes on t he cel surface or ree anti gens.

micigsphasedianesrieresst | HARQANKy el b i nPMMeE (Rﬁi'xrﬂethh'e methacrylate);
| n

Por§l§§ Efo?énggﬁaﬂf&g nEBérgﬁ éﬂlz&ﬂﬂ'eﬂ% @Sﬁ'\a%' éé{ﬁ?%d O'Z -rA: poly-rU

(polyadenylie cacid-golabiidic2Bcide slompilesvs polysorbetet a&OgéT\eeert e&Q protein

cohfil 31 8L . By AEE SRR O I8RO £EL T

sapdriigt Se28463 Clearpimoentsdioretiaf 2ecthorynthyll g bermtihlm[b,ﬁd;lmsmolme 1-

d, k. The
cthaygln ST S (Ve s e GRudn? st Rk mEfBHfie: and sendai-
conﬁnmpg BpiEnhatiied} Spadss wodiiaKincolete) SPcol gamlilsion of Marcol 52, Span

od ende cel | ul ar . i cit ADCC).. . ADCC
e AR QO R T ek B KLY D8R Can and
2,6, $@15hetz3emagetnyh2 mwboshnnardeaehhe%de& and ei t hestearyltyrosine
oug their direct action or throu

OCt?@éVGYVPﬁﬁ%thYéfo%‘M&e ,cﬁmrawbeéN-aFea'a? ssat"weyl -N-acetylmuramyl-L-
Ala b'l‘QSGqJ Cald- dlﬁaﬂﬁﬁ‘}xpproﬁ?@rﬂl& );ATHEF SHyF: @ﬁ)p‘h@rﬁuﬁld@%&q% 11-MDP;

ot'ei ns becones activated

ferent co
N- ae@ﬂmqrfynw{eih\r nEDaﬁogémmmu B paitieles (1M bRseoryisss ket gamcles

w38 T RS SRR PBLA SRR P oo

andllmupnptldml ingluding Ram3Cpg dbi ptidubar @fihedemr saltel such as AdJU phos
he_ neut [ al | a f {i e .

ARl o RSl OBHHE AR RaR  SfF T 2P Ry PR irermax

Moritartitle n‘@mdféc‘cmln; zapolpmenseaetudimg Optiviu (@RL1D85)$12T) Poloaxmer4010),

etc. SRRy BSHIBEReT §ouen e nganiie SIOHRL; paSidssived adjuvants
mclbdilﬁQQSZf'll Quﬂm lfefhatrit, WSCOM; iagRivants kifitabdd for CstihulatsHMcluding
fragglejnts are usefuhfor neutrali i on

Ton}aélae,trgl yHeEais & dingh) Co SV, oy p,afrhcrpﬁ%denvedz juvants, including
Ronmmaé isETa, tMAs c@xf/strhemmesctﬁ@tnud@r@acm eéq@nc@ntpavdug ligands

In the con?Ienent activation, he conpl ex st em of

of *wm EhRnk-19r Bgasdssofcamripe B& ﬂv‘la’& deS-V0 L8, bﬁ di Agidgzogyinolines,
[ iQ e t h

A L G e Rera ol AL IabR @i, Pam3Cys,
result in lysis of the cell and generation of an
inflammatory mlieu. In the opsonization, pathogens 10
or other non-cellular particles are nmade accessible to
phagocytes via binding the constant domai n of an
antibody. Alternatively, cells recognized as foreign
can be Iysed Vi a antlbody dependent ceII nediated

.. IR NN\ o '
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Karlin et al. (1993), PNAS USA, 90:5873-5877 or
Al tschul et al. (1997), Nucleic Acids Res,

WQ2188833B402. Such an al gorithmis integratedPCHEP}H89/007032
BLAST or NBLAST program Sequences which are identi cal
to the sequences of the at |east one (m RNA of the
adj uvant conponent of the i me ive immunostinul atory
corrp05|t|on or of the at | east one free 5 nRNA of the

th@@'&r ngé' Ih8hsﬂ§ﬁ{§ Egl 93 '0%3“ i tnllogg?'ldé U@%ﬁ@@ RSV fusion

protefhe redidmed ahy sImmatspm&bwentagbms@eiﬁélleﬂmgsccRP neuropeptide.
corresponding to the at |east one q m RNA of the
Suitalle @dwﬁntww H@h@rmﬂfe preelecteddrap ligitbmpdidied frlgiGpcids or from
any tofthe stﬁ(r%ula heay &tfe.na/ulshmmsum aMa) enVP‘?'I'VBQ (IVb), (Va)
am no acid seque ces, which have (a) conservative
andipi H4) jas dﬁf'fim*(aé))oveorrpar ed to the physiological, i.e.
nati ve and non-nodi fi ed, sequence in particular fall
under the term"variants". Substitutions in which
Accetdi:mgj@da amtheo eabbd'snaﬁdui thh poesegl imsertior gso ph:evideamepharmaceutical
comgg é aé&e er)le(sclznh&? h% nye q{vgqpn%wqa}\%gﬁ%?{ato%{ﬁgc%lo% E%n 2s é:lregned above
andepaoekely amahaammdslly anepdbld @Priq@laad/bcvmde. chai ns,
positively or negatively charged side 15 chains,
aromatic groups in the side chains or encoded am no

As @GirdSingrefient itAe isltating phharmidtetticat addnfjdkieibn | d¥nfprises the inventive
hydr ogen bridges, e.g. side chains which have a

'mnwefttsszwt%rﬂﬂmnﬂﬁ't'omh?% drtingd ebpye d:qg. amrR)andiNganic ramponent,
codw.lngg,r eomét.ag o%tdeasq Ak r(m)mA ecmnﬁﬁe@dhvtray eshﬁﬁc 8Mpé&lPcationic
acid”having a"li kewi se pol ar side chain,
compRifgh| and bhatahaﬁcprwcﬁr@? m?é\*/’ac@repdweoptﬂyasa onydh%remmce”y active
d | v
protﬁfnr Iﬁrp(t a Sagd}r(])f/ aﬁ%bw&%gn @}é.@gﬂ@ﬁgmﬁ??&pc&ﬁb&u% ik E&bable to
ehc(qdnreebmmqeean rynateh ped wptiendl lyean aé;)ptme |tm;umenresponse in a mammal.
Accgrd?) sétlf 't u ng%]vselﬂg\{ee g?rﬁ%ﬁu?czgl %gr% Qsﬁt)(;n tgﬁ%g a} ﬁ%osrgnQn innate
immB.eUrespoesepasd d)ptmlly\lan ehamatesmmnmmsbdnse:at therimafunielsgstem of a
.t t}reﬁ- gl nensi onal structure or do not affect the
PAUBTIAPARGFETi on or the catal ytic domain. Modifications
of the three- dlnen3|onal structure by insertion(s) or

gel et i o%s% can easily eterm ned e.g. usi ng Pi[;
Furtaermare. o vegtiyep ‘Hﬁ@ﬁ?‘&f@ Q@pogtbcg}:mag)com Py . gaceutically
accdSNE PEARBs  fAdisruhvahicld. Chripi e aditddRbOfthe present invention, a
ol ypeptides, in: Mddern PhlyS| cal Methods in
phagpqg@H@eﬁllgta,cy'eptpwg}géfr@é,ty@@aéw m%lggeS)the igyigl prepon-liquid basis of the
eﬁﬁ'@ ef Thos&G eq&ﬁﬁ'&%ﬁ ROT freSRONEHvVRRVL SHM I
nv %eargltan%vr?e m a@wgét he ad] Uvant cgpngonelgt "of 'ts maceutica
commelenln iy erqwrdﬁsﬂnmshqmd Ifatrar theceamirsswill typically the mhegeutfree water;
0
lsoterﬁé‘?&r{g\?& bLffgrtgg |gyat}cbo&f éélpﬁ(l)rgsh g\'d}l\é‘se s r,]%btr ée %trcn tl)’llgfeéecd s&;lutlons.
Partgatpuly rfoe injexsiod affi thedim&htivee,unweagrve)pharmaa&xtaghmmms@bn, ,water or

eSS B bl BOIE o oucbostuBl Pl e sodum
salt,qeréferubty aliease50 enMd.of hvedapesdli, aalalyurasilt, \(refprablyedtrigast 0,01 mm

o s S s DS P B b 53 s

salt.9 AcENAing @61 b PRFErrEDEBSRMRHL, g Jda.d,hecaaﬁumeaatommﬂany, potassium
mM RNA of the adjuvant conponent and/or th

(
saltyiay peeus infhAoBT of Helr halegen|dee - m%@e&mﬁ %roy Bromides, in the
forn?@f‘@!@ﬁ*'l{yﬂﬁi%d@stéﬂr%ﬁali@ ﬁ?&%geﬁj&frbﬂﬁattésoar s@RERJIEE. alithout being
| east one protein as def above two, three or
nore of a therapeutically active protein, adjuvant
protein, antigen or antibody as defined above, each 5
of these proteins may be selected fromthe sane or a
(preferably) different protein as defined above. In
any case, each protein encoded by an RNA sequence
correspondlng to the at Ieast one (n)RNA of the

o e o " . oy
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According to a particularly preferred enbodi nent, the

i mmunosti mul atory conposition of the present invention
Worea10a8%8 conpri se as the at | east one (n) RNA BET/EP2909/007032

adj uvant conponent and/or the at | east one free nMRNA,

a mxture of different RNA sequences, wherein the

m xture conprises e.g. at | t one nonoci stroni c NRNA

encodlng a protein as 30 defined above, and/or at

troni NA, epcQdi
imitedheraiib SsamleT PLRERm S BF e 58 NBCT Nt MABG a8y NaHCO,
Na,$0}, leriraplesibf theldpyioasitporRsipmodats cluie e’:lgij K(Sl,aKlll; KBF, ®,€05, KHCO,,
an antigen and/or, an antlbogj as deftged abagve.

K:SQg 2o srRiesce! EPSBR S8t ghidsaeic Rt g1t &2BRo » CasSO,,
Ca(@ﬂgc FlirkHer@BROGHgER anibh€ofthe lafefe Ritshel BabORy ﬁ’rfar be&ontained in

uvant conponent of the inventive inmunostinul atory

the be oquomnaﬁ@/aomqmere&rrqdqub%wenk the birffpysuiab 'terfer injection
purddgé(segg ' ﬂné%@&?t JIM s%ﬂ&‘%@f% Uon%mn?dﬂugﬁ chloride (NaCl),
provid a "sta |ze , prefera
calcmmhlquﬁedcnﬂlmand hamonaﬂytn@t@aymashlandﬂwﬂt tvehergig further anions
may%esglgéég‘?ahgltlgﬁaq LS E&néhlz)rﬁ)déon C%C Ic\éﬂ aclis%?gear% %c%@ bP %nothser salt like
KCLI ffypnmllgndvme.alltﬂ in the |afett|<brhht1fferm$¢ ﬁbalsdznttuy aaamdcérftaﬂbb: of at least 50

G AE S e BadTiRe bt Dmabeorstid il R RED Gt Fau0.01 mv

calchﬁsseﬁlcﬁﬂﬁﬂasﬂ;)l OMise injédtdni Mdfealmdyi bey hgderfdhi, I|§3tomc or hypotonic

with( (Haacd Qgé@gg'gcm%ﬁgr?% RS BeTan nevio higher, identical

or I6WEORRCIPRFE SvithefePeiTRLtb MRS sEIMR RFf@ENcetaBdiaRe \ﬂaﬂe.h Ibreferably
sol ution, Accordingly, the 10 natural de radati on of

suchRpgNCPRtraties é’§/'th6|@F(§§ meptioped faks may\perused,iwidrh de egiilead tydamage
of c@psdd% ©shBd BP ot | BRSerRYioh BN E Rk drindCRRY A DY g. liquids
special treatment prior to use of said conpositions,
occyrfingant'iie v ragthedsdiseeings bigad dumpbinettesalibdirmjds, ar other body
hquf?jkJ r@eer%‘?uggﬁg@ﬁ% ?ﬁ%‘%’ Y thQé‘B? Fegérreﬁ’@egr%‘z\ﬁ/\’ig‘iﬁ O 1%9 rh&%@s such as
comutori buffeds @rsliquidsl .Sugh gomnndrebuffermrriaiw&ta'redmwe tq> s skilled person.

I t [
Ringel B i Pgeriolard b i prRER RS et iR b cur 1 ng
MRNAs there is usually a so-called cap structure" (a
Hovtlrteslﬁ} Eéqeqdyggggrga{ﬁﬁ%ag | %EIEJA de) anga@%otg{h %élgentse noq encapsulatlng

con@ugh@ofhhydes. usédgs e ¢@l the dneative PhirdHakuticAt eemhBbdtgor, Avhich are
particularly preferred enbodi nent, the at | east one

su'ta(qh md@?mw@'%ﬁmaﬁfve@m OSrifrsRchiTheerh campasiflel \ag used here

mealnERER ASdsk Pehal@dnts 60THRARY AR pRABMREUti W BIpb&ASH aRNEpable of
free nmRNA of the inventive inmunosti nul at or

y
belrwgcm?s@@ Mth@n Rhwasequenserd gefined peiein, eesierably dhe atrirast orafimRNA of
t
e B3FLEE LR AN i A s AP Bl 0B i
a cfPanid Qupahycqiroeﬁcepernpeumds agidvibe dtrleashione Fmene®&NAopf the inventive

imn}%ﬁmgﬁ]én%lgtgbf&gr?écgsg{o C# 55L1_C%)1p§ rl%géne)r aq o%ér%:? ER %lzrgw%écg’\ would
substantiaHy rreduree theo Iphyrnnzfceaumbdeffek:ﬁ\aihlesn of pbe tineantiae | phadimaceutical

comgomgalg(aa eertrtﬁ%lggl LIPS?ZCQE |It|8ﬁ%rl€lmr¥a&&e f/ynt rg&%ﬁ\lggg%ers t1‘!|(?Iers and

diluev@tf niigel oftleevee, Kaﬂ/e istiffitfeatlyrbelhf purRy and safieientiplow toxicity to make
interfere th t he i mmunogeni ¢ properties of the a E
therp gyidable, fg a(vg ipRlRatondiPot PRIEAI I Be diepiefle o sramples of compounds

whi@D 06 86 AisBd ab PhaMRIREcaNFrdcEphIRE | hrrRir £ fRIEFsESE constituents thereof

enbodi ment, the at |east one (m RNA of the adjuvant
conponent of the inventive I mmunosti mul atory

conposition and/or the at |east one free nRNA of the

i nventive inmmunostinul atory conposition, may contain,
especially if the RNAis in the formof an nRNA a

poly-A tail at its 3" termnus of typically about 10

to V\D 2010/ 037539PCT/ EP2009/ 007032 95 200 aden03| ne

S . Y T T I AN A NN I
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adj uvant conponent of the inventive imunostinul atory
conposition and/or the at |east one free nRNA of the

WO po1e/s15¢e | mrunost i nul at ory conposition, nay BGRHERI0A9/007032
especially if the RNAis in the formof an nRNA a
poly-C tail at its 3" termnus of typically about 10
to 200 cytosine nucleotldes freferably about 10 to
100 cytosine nucl eoti des, nnre preferably 10about 20

to 70 c OSI e nucI@otHdes or, even re referég % h ;
are W B 5¥aBRIEN lakEPseo BHGOW AL SHEM ORI TGP E ch s, for
Fﬁﬁl@oﬁ&lnnﬁar{:ﬁ oR LA ktaRiN) @ENIUTBIY and Ne dédivativess lsuéings, for example,
NA of the adjuvant ionponent of the inventive

(m
50d'PM~rﬁW€§i‘¥’ﬂﬁh)§'ﬁ%ﬂ3}°-‘€o@H& sl lulose affliubpset pestale; pewdered fgagacanth;
malf, g@l%nm:i%@f S()thBe%l la§nfs @Rtk Vf%r é@ﬁvﬂ]@ssttéamél I agnesium stearate;
nposition ma urt hernore GC-nodified or nodified
calcrumn amifﬁtene/iegﬁ@blmoﬂsmh e dpf Pmnlgrgowfdwh il pegttonsgedisal, sesame

oil, Qme&ﬂ%h] gpartn(bgllif%nleth%brr@}‘é’ 515, s%é@a éle?Iaﬂ{d) (?:%o%pylene

glycol, gtyléml sedlutehcmnntbbamdysbulerwoglwdlmlglalmmd .ng RNA,
preferably an (m) RNA and/or nRNA as defi ned above.
Such further nodifications as defined herein

The predreivalpharhamdtita consjiahioni meyl bzoac(m%RM@ecamHllyr pafeiterally, by

inh zﬁj&gg;éfgﬁ?topﬁ%lﬁ é@(&%lg)bqusglé)a ﬂﬁ&g@pe%nﬂ&eﬁér‘@ﬂ Ay implanted

reseRIdiH. f e Qerdnh Epdréiied Nise isedf hdréia QQ(Md%Q EiuBihedls, t firavenous,
RNA sequences nentloned herei n, e.dg. q RNA seq anc
'“t'aé’éHSFké'ébon'@F'ﬁ@mt%’ Ahe Hjfa-yy8qyal, od@t’f{ﬁ‘ﬁ'm dptrathgeal,  intrahepatic,

lntréﬁlc}h\éﬁmmf‘rQ&Qﬂmetra%aﬁrﬂlWapr ihtPadehBalat ihtRpimOng, f n@Speritoneal,
NA of the inventive |nnunost|nulatory conposi tion.
mtracardaal patreartaiiahiang syblingspt isieciemerinfision teshniqiespr esent
invention, the G C content of the coding region of the
at | east one (n) RNA of the adjuvant conponent and/ or
Prefedablyathd masntivengharmeeeutiRhlAcarhpasiton mag drei administered by parenteral

|n]e§t I’Ergir%}eea sz%lﬂgﬁ%)gre ir%eoﬁp f@’f‘r \"?‘(lbngﬁ H}traﬁ‘l?u@%mﬁglabmf'a articular,

intregyehionigl, rietgdstemnalf inththecaly intapepaticngntra lesionald |uftraedanR‘Mtransdermal
. in the follown s.conte

e RBtlo dEAPHBOEY o URRRRG of NIPEty Y REMIRLe A" RNRUbling a
in ,ea&ﬂu&rw:ze iff@sidreeplongudtg Steflletinpcablel feasd ofahe ifvehfd piairmaceutical

t he ad uvanh co onent r the at | east one free nMRNA
COI’THJ')PSIEIH |"Pﬂ)’e FI e ??W%t quyenswg ese suspen5|ons may be

form%@ﬂt@é 9330539@%&5&3%5 %3@3Zin3ﬁe QRNRAHY §JiQblel &spersmg or wetting

preferably not altered conpared to the correspond |ng
ageatangesuspgnding agenis- t Hreasteols wiectable B@@@d‘@@n@éhﬁéﬁ? g a sterile

mw&tﬁﬁl@‘%@ldtlentd?%uid%hglgmumg n(ég t%&l@ aLén%@Sl'l)pﬁkceEIAbl% duluent or solvent,

C-stabilization of st one (m
@@mp\}gm acohgiiondnt?, b-butangdlgl |Am@rpg theeacceptable vehlcles and solvents

thaton ?egéﬁl%@ﬁrgr att%oﬂp\ggfﬂ st%omlo%rhql/dqgot&tlcEg@uﬁtcm&ﬂﬁetsolutlon In

ventiVve i nmunost
additionpoeile,i foediadls beesamventianally emptoyedhas a lscbieerﬂeaq aaﬂpeedlog medium.

RNA re be,tnanslated is i npgrtan .

For B pibent Tvanar L vl on gt SIS TRELS e b mapo- or o
glycefidesaiFatp acidsiCduehtdsdelsici scid rpdritsaglycerids mmmmslaé useful in the
uences. h Wlngﬁan |ncwg éed G‘sgy nosi ne h live oil
PreReEsl o GBI T PHOD P SRS A A SRl guch as olive o
or BRYrngilarspétidIgasedhbir polyoxyethylated versions. These oil solutions or

suspensions may also contain a long-chain alcohol diluent or dispersant, such as

carboxymethyl cellulose or similar dispersing agents that are commonly used in the
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10 (adenosine)/U (uracil) content. According to the

i nvention, the codons the at |east one (nm) RNA of the
WQ)10031389 conponent of the inventive inmunost i PEI/EP290Y/007032

conposition or of the at | east one free nRNA of the

i nventive inmunostinmulatory conposition are therefore

varied conpared to its nati £4 RNA sequence, while

ret ai n| ng the translated am no acid sequence, such

hat i ncl ude, ap increased amoun .

formogo  HRRATRHET S8 T CPBaD e SOBEF alar T nc iR gpulsions  and

suspeAslons ofe EShmRAR AREd tdffasiant, 30tHGsaTindefissOSEamk! 86 other

degener ati on of t he _genetic code), the nost favorable
emulsiiRgs g 1 Pe biqaypilabikity eaha%efsaéth&qm%dc%faow uged in the
marﬁlfatcﬁfrg%t‘ E)K@fﬂ%gﬁ’t‘fballﬁaag@é ta%@@l@'lf&ﬂlcp'brtoﬂ?er%;fgé Bfhdmay also

be encoded the at | east one

be L@@ql foy thet purposes ablerraulation of the inveptive %maeeutlcal composition.

i mrunosti nul at ory conposition and/or the at | east one

free nRNA of the inventive inmunostimnul atory
Theoomwétpmnnactdmécd arrepqsa'rdnoals dpfiresii Blvdviet ingg dlsor be administered
oralplp any qr oral'l Catclgétgbffd(%sage forin eln% ‘ﬂgl%gﬁclg%t nziogﬁr%at Sqo pllelgs tablets,
aqum&dqﬂnhynsc@dmhﬁldnhl Ia heccuse af tabb;lsdbusnai/edey ceGrle|rs c6mmon|y used

) In(zeccl?gotl deg, no G/Cﬁ- [md ifi.cation of the codon is |

inclyidsc astose pnd FRITL SEEHe LUYUGHES PET oYl cOB™ PR Steaiy are also

typiédily(ddded OF or(@etd) adriindstrafiCirdh cbkale &dith, Ghofull Sdener inbldde lactose
p‘;’ quire no G C-nodification, since no Aor Uis

tedepprnstarchy Whesy, aaupqus SUSRASRIONNATE: FeQURe AP orel avegy dhe active

mgré&ehtcl @Otthdes lEéﬁ‘ de %)@W@fﬁh@%d@baﬁ“%ﬁwbbh’édt% e inventive
her codons which code for the sane am no aci ds but

Imrrwmtamﬂam Aompesitien 3md/or ethangs| least ginet free anRANA @fh@e inventive

im"%%g&gﬁ”'% E‘;r@%&g‘g’{g%%'g 5P .f;tiégg"o‘f&%%@o hipaEeiicht Edinposition

as definkshabdver isArognbieed éith @@ sifyéhigh arelds spendigagents. G@Rsed, certain

C for Ala can be
Sweé%éngbfafgﬁ ég?%'%%ﬁr&)&%%g egr GCG the codons
for Ay can be G Cnodified from CCU or GGA to GGC or
GGG .5 I n other,. cases, t hou nucl e
The diangte e giacericl SipoBlivt RTcalsty BE adrimiteRauRaEEly, especially
whepO gl ldrgett 6f destiasantlndesAarnad & ogahentadly Hsdesgble by topical
codons whj CPU contain a }f?‘ﬁ g content o A and/

appligAticBof B udmeatliprases 8f therkeorspfeany 9 ettt Pihglial tissue.

Suutﬂh@ tGQBaIb@rrﬁ%lgnmdér@ r@ﬁ’dtfyr QPHHU fbP eddCof tHaGe GRAORS organs. For
for Leu can be G Cnodifi'ed Trom UUA, UUG CUU or CUA

topiea) appticeiorsuthe tventisdBhRMPEpUtSal cerRosiionGMaY nerifarmadpted in a

SUIt;ngmn%toEoﬂf% lthé\dehfvedrimu %ngrat&%on{phﬁu&‘?d&%cularly its
Tyr can be C-nodified from UAU to" UAC; the codon

corrfp@ner@yss definedeabov€- suspiinded @ diserlvedan ens eiampreiGrigre Carriers for

topugﬂ Qﬂl Pg{rat nnlnglgﬁe,be tg[%ngf)@h{técggy,ﬁiggrﬂagﬁx Iicgji&%;rol%ﬂgn, white
petrobdeSprbpylemé glycaln pblyosy«thytent, frofebx§propyleud Jcompailud, temulsifying
wax U%’\e%e{ ﬁt%%?g?ly%@émven?ve pRarmaceutlcapcomposn?ornocrgn%%uformuIated
in a suitable lotion or cream. In the context of the present invention, suitable carriers
include, but are not limited to, mineral oil, sorbitan monostearate, polysorbate 60, cetyl

esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water.
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the codon for Asn can be G Cnodified from AAU to AAC

20 the codon for Lys can be G Cnodified fromAAA to
WOA\2(@0/081389 codons for Val can be G C nodified fPGHREEIWP/007032

or GQUAto GUC or GUG the codon for Asp can be

G Cnodified fromGAU to GAC, the codon for A u can be

G Cnodified fromCAA to GA'Sthe stop codon UAA can

be G Cnodified to UAG or . 25 In the case of the

codons for Met (AUG and Tr USC),, on the ot her, hand, .
The  pypaiives Ph%’”&&géﬁﬁﬁ%ﬁ FHYPASHIO e&&é‘ﬁb& FUBPTER T S ar’hcg effective
amovPSdfithelédripnentssif @tk iabentive phBrneUs&d cémpbsition, particularly of the

individually or jn all possible 30 conbjnations to .
at le3ih BESEIRNA @f Che adiwant spmpRRSniof S INVERVE( P RNpOsgimulatory

comipB&iti8dlicHMPltixed WARPARALINE dr RIYANENE icsfpound, and/or of the at least
i mmunosti mul atory conposition ‘and/ or the at |east one

one ffregemRARKROfhe tipentive énmupestinmulaians EQmREes#iay: As used herein, a “safe
and CAHRES GhAne or“@%{sfelgré &%dJn% cﬁemgiaﬁfl"_l%%g { .tr?{)ﬁf\ﬂ\l%( the adjuvant

(1.e. the non-nodi sequence). , for ‘exanpl e,
comploherd g dimes infventiVENmnowwmstimisfagpry iwompition complexed with a cationic or

oo LSRRG CFRIPE 003, M o SR Fe e

imnubostineulatohyorcoemsiioe, thanis nafficens tof sighiéicaityy énduce a positive
bstitutipn possi.bilities. are used: substitution
modffcalion of g siaseceiingy et defiPed NerERe Alghe IBE fiTlsahowever, a ‘safe
and %ﬂ‘g@&_@@ﬁddﬂ&tii ]l:/rﬁalll'\’lbﬁ\)ugg&oéc&d_ie[(i@isl siMEG)ffeg_t’sdthat is to say to permit a
sybstitutjon of all codons origipa codi n r Ser, _
sensible cesiqrohiPlistvesn sy aBansLs dbe dribamnalan eidhmdmit ypically
lies GAMIM ehd Qlopk | sbRsibIBEn&lit i jDAMERANCOHE ahl eldaiveNSmount” of the
substitution of all codons originally codln% for Lys
compgneiesoh e dypRtivet pharmacesticall gorerassies. partigulagy |of the at least one

(m)lﬁ@ ' &gtﬁeoﬁdjmy{nt,t & 'enfl'% ,Utnét iinLéHtf.vQ nir’rg'fw ﬁéshnﬁﬂa?&?scomposition
coding for "Val in the original sequence to GUC (o
comBlé®pd avith acafionia ertpadyratiénigicompodiach sindfar gf thel atJeasoeniafgee mMRNA

o 191 50 GAAR RS, B LI ftrermore vy i
connection with the particular condition to be treated and also with the age and physical
condition of the patient to be treated, the body weight, general health, sex, diet, time of
administration, rate of excretion, drug combination, the activity of the specific (m)RNA or
mRNA as defined herein employed, the severity of the condition, the duration of the
treatment, the nature of the accompanying therapy, of the particular pharmaceutically
acceptable carrier used, and similar factors, within the knowledge and experience of the
accompanying doctor. The inventive pharmaceutical composition may be used for human
and also for veterinary medical purposes, preferably for human medical purposes, as a

pharmaceutical composition in general or as a vaccine.

According to a specific embodiment, the inventive pharmaceutical composition may be
provided as a vaccine. Such an inventive vaccine is typically composed like the inventive
pharmaceutical composition and preferably supports at least an innate immune response of
the immune system of a patient to be treated. Additionally, the inventive vaccine
furthermore may also elicit an adaptive immune response, preferably, if the (at least one

(mRNA of the adjuvant component of the inventive immunostimulatory composition
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substitution of all codons originally coding for Arg
to CC&C (or CGOH; substitution of all codons
we@adndyssor Val in the original sequence to GUECT/BP2009/007032

QUG and 15substitution of all codons originally

coding for Gu to GAG and substitution of all codons
originally coding for Ala t (or GCG and
substitution of all codons originally coding for Ay

ubsti.tuti on of al

comploxgi 4l § <650 RGI AGATE GopgReund. ahclorGIEBTabY et least one

freedhRRIA ofc 8idOIMSemP@i ingndnystiMalatord dodgoiitiodi dibdes ameBE ehe above
20subst tutl o(giﬁof al |l codons

merts'noné)c %traeg)sf%an%@oﬁ%sk vpHeh el HVe ITHBEDS (PEPRYMeof

all codons originally coding for Cys to UGC and
substitution of all codons originally coding for Leu
Thetipventivs yaeciteUDRY ake crmsise aurhagnaesutieally acsaptable carrier, adjuvant,

[
B WAL, Y AT o e A SRR R, 1 e
Spe@ftuc coQ@xthteﬂear atyentivet accieC thewheite aff a tpherrsaxtuticplly acceptable
carr er gil o@etermlr?e:% Iﬂm r}%ﬂ#ﬁﬂ%’: ornqa%sgprl]rglvol%cﬁ othgh gﬁtlve vaccine is

eaSt one uvan conponent and/or thé
admatiisteeds Theneavdntiee \niBNAeoa‘antbe admirdstededge for example systemlcally or

locai-},lg/;;;r&i%tﬁzt%Ifcg'lr'llg?ttgor%laén'ng&J gtgelltltolpgasﬁle%irlg cglécfete r )éﬁm;g)e transdermal
oralphefedterdl] putey, &kld&r@@%u&@%ne@@ﬁﬂﬁfr%nb@s tlhﬁarﬁbﬁular intraarterial,
content of the 30 coding regjon of tqe native RNA

intraglerragy @éd@%aﬂe&fonsab'mﬂca?w a"ﬁ!é‘?:’d%ﬂ'\% RgMunigRtionsrptes. Routes for

loca® TBRGHISRAbN 8% gbRasltinbRYe, @pfeﬁarﬁ’ﬁlgf t%g)ﬁgl Xdrﬁf-msltr%ﬁérﬁ rolfes but also
% even nore preferably | east 80% and

intraglegrnaly a‘bﬁ'&ﬁd%ﬂ“aﬂ/eé@bc@@‘ﬁPUSS% o'mtréméwumowem'onheor intralesional,
intracydhdll tHﬁrﬂerﬁoﬁzﬂdq adamsglhear{degﬁgkﬂ{?wﬁﬁd'r{]&tfo‘ﬂg & More preferably,

proteln or the whole sequence O € natlve
vacgeeueny deaadminisRred by/ 9B rERIETH, ERHO0LNEVE) B2 iggamuscular route.

lnve%Hpéc' Hctcpn ??re tbgr%fo%)éretf l%l??&rk‘rﬂxgaté@% I%& ﬁ)r?tsﬁrqgtlrggs 5% Hd) form.
The p:iuﬁﬁlaie aahxhcmnt ©f it Fre@ptivet ha:c@e(locbmtadmﬂmﬂéreti mannlau idetermined by
f the at. t
routbr}gnﬁg%élme%g? wj egﬁc*lw 4;@ %nrggggmpg{xg? wghout implying any
I|m|fa¢lb’ﬁ,OS1IbbltO§heaﬁd/n©Usd, h@t alog | addsiiorotendrr ﬁﬂmﬁﬁNﬁoﬁélst Peferred unit
|nventlve | n tor sition,
doseriBMnioh 'oiecrengH Tsdteorerh doLBER bt ieisbiRbvebMslial sHineiqs mixtures

therBéft THE PRNGY sudH sdlafidrisCsHoald bé ald teaetal %uecrda, GithBle @rriers for
protein. Accordi ng to the |nven a further
¢

injegliqey weludg hydegelscdeviens for confeollgd qrd&@we%@efm pixlagtic acid and

collagen matrices. Suitable pharmaceutically acceptable carriers for topical application

include those which are suitable for use in lotions, creams, gels and the like. If the inventive
vaccine is to be administered orally, tablets, capsules and the like are the preferred unit
dose form. The pharmaceutically acceptable carriers for the preparation of unit dose forms
which can be used for oral administration are well known in the prior art. The choice
thereof will depend on secondary considerations such as taste, costs and storability, which
are not critical for the purposes of the present invention, and can be made without difficulty

by a person skilled in the art.
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10 the adjuvant conponent of the inventive
i mmunosti mul atory conposition and/or the at |east one
WO e@Ee/03/RBA of the inventive inmunostinul atory PCT/EP2009/007032
conposition is based on the finding that the
translation efficiency is also determned by a
different frequency in the pgurrence of tRNAs in
cells. Thus if so-called "rare codons" are present in
nat.i ve %égnce *o an .increased ex
&

The GRS AR g GAE LB FIUn G R FTATS SEKY Sbrbinegs in order o

furtHERYnd¥€asd s limRfinagetlcity Asyrlegitici arcﬂah loy theogrledst dAGIARNA of the
than in the case, where codons co g for relatively
adjuvphtemnen{ mv@ntb/,ee@gﬂgnosg@e Q{yl,ﬁj)rqggsnltlﬁ@ compléexed with a
catlbrm! %Pgb%atlérh@ cHRPLARY, 'a'ﬂdﬁdﬂ%f e 41985k oRBFrek MR Althe inventive
uvant conponent of the inventive
Immwmﬁstméétiomuqumvtl%rapoafme@ﬁbe\m/a@ﬂ af pa axiliasy subsganse, which
i 0
e SESREOID o ipddy WSS, TIPS WHBLST o, & el
achie®:as tthéreby. z@@peﬂdm@rwd the vanieus dypess pb redixilgry egbmnceﬁ, various
e g R AR I DB e PRI AR
permie ithadt m‘dﬁxhwohaﬁdehdnﬂidmelbe(DICs) mrwxGMQlBglﬁmpbmsaahamdhsnTNF -alpha

or P Tgals. e s s of imR B A P s g B s peisible o

use b h@liliag lsitbstaice ahR¥fent2Ratbflkdices ﬂﬁ@dmfﬁdhéts Q@m ih e manner of a
., hative RNA se%uences are -stabjlized suc hg
dangspsigaalt PSWRFah etrdQl&takipes sk @ fgMrERawhighallow an immune

resp@Hﬂ:‘ b@ghgeoaf))e thé‘ﬁ%hﬁéistlrh@laﬁﬁg‘ﬁﬂ thda%co@Q‘goﬂodﬂhggmp&tlon to be
I nvention, by this nodification all ons of the
enhwmeﬂven@’equ'eﬂ@@cmu #h & odesetesr mannrNAPafiicelarly spreferred  auxiliary
subﬁﬂc@g ht)é%]a/%#(fr%g &ukh gpn%nﬁ?' h ‘Rﬁgphdv( r%@clhteﬂ@él@n? rc emoklnes that
exchanged for a cod t'or a
furtheelpmmvteltbefrrretﬁmmnummretsn@scewchamdhﬂhilch lL'r3n ueacm 5 IL 6, IL-7,

Loy B R s 5 BP0 soseAPalodr I8 69 Tofb ey 2z, -

23, 8624,8625, Mh2o,dbaand -2 Ith!9u$le3® di-3thé- Mrltﬁdu INF-a phra NG N-beta,

INF g SR E o O L el e GRS ffers i as b

nost frequently in the (hunan) cell, are part|cularly

referred. 5Accor e |nvent|on S
Furtier addilyes i omay Be afrluded, T iheRmbvS éaefé'i'ﬁ arajemyiers, such as,
for SQRPRDTWABAE Ry dtf hRASRG asi for RBRArhpIe WodiurBatinisa st I
Ori I:}‘{phe GC-st'abi | ngzé(;%ef RNA seaqsuehce oﬂf) the uat ergnsst oﬁecoourlng
agerftey) RMA-imParting aaéptevah:tm@@ﬂvﬁtmbﬁtlrrlarﬁd/t@hlettfhenlag agenlst stabilizers;
f the inventive |nnunost|nulatory

ann&ﬂgm&g?ﬁﬁona'ﬁﬁth the "frequent"” codons w thout

nndlfylng the am no acid sequence of the protein
The.f.rlj]veng\b e?c\(:lneec&n a?{so d)%ltlo g'l)éﬁ)r%am Iyé@??ielr\éﬁmgpund WOhICh is known
to bp amninuaestlilatiag Hue teeint H)lyldlhg aﬁsintat(asdugands) GChshabiTbli-fikelreceptors

TLR1Nﬁ9 eq@gcmﬁotmL e?gﬁ 0 (ﬂ%@%&(ﬂg due to its binding

(uyaughnd?splf@@rﬁlﬁme Boldlikd rddaptond TLRBSILRNELRB EBLRAIVARS, TLRS,
he_i nventive i mmunosti nmi atory conposi ti on. 15The

TLRaeT'&BmTh%?l éﬁ‘%fT'-tRhe H&léﬁzﬂﬁ %and/ or possible) GC

nodi fication of the at |east one (m RNA of the

adjuvant conponent of the inventive inmunostinmulatory
Anoghamsizss of ermpettyder whish reay beaddeddpantipgentiyRNACERe {Tidils context,

S e |
may B SR HEce I 1) B B RO R RO PR A or cpe

be carried out using the conputer program as expl ai ned

in WD 02/ 098443 - the disclosure content of which is
included in its 20 full scope in the present

i nvention. Using this conputer program the nucleotide
sequence of any desired coding RNA as defi ned above

can be GC stablllzed with the aid of the genetlc code

o o o o, T T
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101 nmRNA of the inventive inmmunostimnul atory
conposition, may be provided as a stabilized RNA, that
WO 201008882 i al |y resistant to in vivo degradat i BEGT/ER20§9/007032
by an exo- or endo-nucl ease), by nodifying the
phosphat e backbone of this (these) RNA sequence(s) as
defi ned herein. Nucl eotides @at may be preferably
used in this connection con%aln a phosphor ot hi oat e-

ONKE3p e B AT By D AHE DG R A o Bagc?eé*e CpG-DNA

(dsONOK ROges| &6t dHllel THGRBGA BY @p@RNfAt)l for &t @6ubléssirated! qz@akNA
RNA sequence as defined herein, y further includ

CPQ‘BNA@)@W’&P& ny@eiciagish i Pfﬁfﬁigblm AR gieefﬁg]\ 859@9 fgﬁ,crﬁogsoreferably in
the f‘cQFn gﬂgi'ﬁgieestra%&y cpenRNAT ¥ I(I@hloﬁﬂhpnﬁ{ee@ pGl HUMQkGJEIJ Weferably

char ged phosph onat oxygen | aced by an al kyl or
containg|at dgasuipne oF mere §pitessnid crtosing/gdanine dinucleotide sequence(s) (CpG
yl e t I
oY RASRIAELE L SHL et A 18] AR 1001 9B i
these sequenoeyp tibdtes tobat thesC ria)yosmeefaed dbeé Yo tgriapiniels bf thet @;dG motif, is

unmﬁYHa/llag%? Al fg'q Ygrsa}\?ﬁggtélﬁgnh% Sp §8naquoctggcagr?et |§1’th sggeque ces can
be eithert methylatsdand iunmiethylaed. Adboribtpue ndartber pﬂéﬁa"é@dltd?&zltﬂ/lenhowever

e P ST Rt B 2l ot o150 BP0 B LB eyt

ﬁynponpositlon and/or the at | east one free wRNA of the
i nventive inmmunostinmulatory conposition, can |ikew se
be nodified (and preferably stabilized) by introducing
Accmgf 1t8d aNYGHRRT bRSSTEO VIR 69 s NRFésGﬁtt lintieh, tthel Inventive
bose or base nbieties into the RNA sequence. ) '
Imrr@enatfwlatpry afoRRAsiienuepeterady ddhe nepmponenty, of the inventive
mnRﬁS&ﬁﬁtﬂQﬂoVy {J}ﬁ%&hldne 9§tth9 E?leS%ﬁNihﬂ{NA BPth%de}{}@ﬂlt C(%onnent of
nponent ‘of the 1 nventive I nmunosti mul atory
the _mynpmm imronnastidhubatory henaositiea stomprexefirwigh nrRmoofc erheolycationic
com'gpc])\d ) ttf)g %her%ﬁﬂfeh érltgiﬁlfxsqtogngre%?rﬁglgé (%flutg{; ’m\}@i}lv %ﬁwahgstlmulatory
compusitions,i may hmransed foradmnp-paanon hofna cbhaenarwboal composmon or a
t osi ne, pr ue.t I n thi onnect i on S
vacqie e A S0Red PR 81 PR eiprly A FrAPRICT S dmelioration
of afE 61thé digaseahhdibissrdefs B alefined hateiaccur ri ng nucl eot i des.
Accordingly, anal ogues are chenically 25 derivatized
nucl eoti des with non-natively occurring functiona
AccEfdMEDE - théi vehtiad ﬁmﬁhhﬁ&ﬁnhﬂmwryaﬁﬁg%s&%no thedRVBAREG BHaPMaceutical
the naturally occurring nucl €otide or which substitute
compRgtigat rr Hiel yVeREYR MRRGNE uRE tthe il legitoonss (BYRMA of the adjuvant
co Bﬁéﬁ%'tﬁ@rnvmrlmnﬂm& mﬁ%ﬁ?’g%@ﬁ‘fgeﬂ@& CQIfnPFngd with a catlonlc or
atural 'y occurring nuc eoti d nanely
polychttoriva seommmvpdn déegether hwitk uigar at( lqaﬁjogeg fcqgnp'(ﬂﬁ\élhtof the inventive
e
.mw@ﬁgé@ms@quggﬁ@@fog, pB9TRUEG For grar%aaft@%u@g%gﬂ@ﬁn% for) the
prom‘lydiix&sitmatmem aaqidlar addmldmeof algd ceyctemswnwmqﬂcdhsﬂiees preferably

it at
slefiet (P eioBP et e ATty et po PR Ibphomas, sarcomas,
blasttngs| Irenakdingsdigs, dasydintdstivenl aumeyst %$|bﬁlﬁst pavsstatea surb@en bladder
altere chen1callg for exa Q¥Pacet ation

CangaLy rﬁ(]‘qa mas s],%r,’rmc )g};xp%‘etr FoP gga f&t B (ﬁ@atlc cancer, liver cancer,
mammBEt EartmaRan Qs ibicast tah@ih tertheaddebn &endcal dBcer, acute myeloid

2010/ 037539PCT/ EP2009/ 007032 102 met hyl -i nosil ne
leukgerzuadm]bé{_)hﬁcugu mpglioma eui(agnal %hmqlﬁény oid feukaemia (CML),

chrcﬁ'\ic, @gﬂf_?\ An%lc IHEIRENAL RNQS IHABatofhas, v%ﬂ’bueﬂﬂn?s md@&@i%‘ﬁﬁs‘ sdkh as, for

no-2 ' -deoxyguanosi ne, 2 no- 2
' -deoxyuridi ne, 2-Am no-6- ch Ioropur| neri bosi de,
2- Am nopurine-riboside, 2 '-Araadenosine,
21- Aracytidine, 21-Arauridi ne, 21-Azi do-2'
- deoxyadenosi ne, 2 '-Azido-2 ' -deoxycyti di ne,
21- Azi do-2 '-deoxyguanosi ne, 2'- 5
A1|do 2 deoxyur|d| ‘ne, 2 Ch Ioroaden03| ne, 2

o o ~ o o o S ~ 1
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WO 2010/ 037539PCT/ EP2009/ 007032 103 An RNA sequence of

the inventive immunostinulatory conposition as defined
Wh1e0s753pr ef erably the at | east one (n) RNA of PEFEP2009/007032

adj uvant conponent and/or the at | east one free nMRNA

of the inventive inmunostinmulatory conposition, may

cont ai n backbone nodificati . A backbone

nodi fication in connection wth the present invention

isla 5. . modific on,in which ghos ha“es |
exagpley BaRiHOBE "f’H% P4 SRTCHIOE (B af WGl ! H‘é’“f—‘eNAC%W'éa cancer),
adeﬁ&temue@h&sy hems fviraslindoded uha@rk hz@gesnmhsf |y¢rqshoms EBV-induced B-

pically, include, %Pout lyrng, any limtat.i

cell gshphareail hesite iads (Reghiges Friginomas), HILVCT- and HTLV-
2-inBBEW lyRiBHORIRG NEERStic %erlaﬁg ‘é@ltcﬁﬁ)n%@d lung cancer = bronchial

phosphorothloates (e.o. cyfidine-51-0-(1
carartqweﬁpméé 161%{& g canqingieasRRPary BEAIE ARiecenfanahearcinget: Blieblastoma,

C

rectél (gr&%a Eﬁ&%a1 gg@fﬂéﬁgg’r} n’?iﬁ\lﬂfsft(#rn?ﬂ)eﬁg ugabr:am metastases,
medudinlplastemlas arvdgloal tdapcert pmatloneamcee,e tﬂﬂNAlaOf carfver, Hodgkin's
syncir S,Ptngeﬁl é o%%{\é%gre aé rgilsea? ggdog)lgx{ka Itﬁ%éh fé\lycosns fungoides,
cardimddsf |rceatm@ms sp@nzslugmr Bmkluttfsl tyatpihomai marsmguabcchmcmn, mnhh cancer,

th present invention is a ch ég(#$ |f| ation th |
Y"E"P{Ba'sﬁ‘HB\‘s 6P 08 J’&”Soﬁ”&% & it |“{f’ ral cancer,
CUH gyribine eﬁeadMédRow.tndmchugoaenc&aghdnham \Iu’Ndl Qanc& P @@estinal cancer,
nodi fi cati ons selected fromthe group conS|st|n of 2
colon. qrsinpeme, - QSsPRAABS? oF?’QWEoﬁu&eé%Rhaéé‘( 2C3“°Ff)ud}‘96t gnvolvement,
umor’sd@foifﬁécéfﬁélﬂ'mt@s@m@ltratnfdpfmpﬁlgaﬁﬁﬁs Jvaridn carcinoma, genital tumors,
uoro-2' -deoxyuridi ne-5 ' -triphosphate), 2 '-deoxy: 2
ovarianj CARTST (e QYRriaforaArgBeiel echc@tlgzcarﬂgﬁmanb- Jpancreatic cancer),
endpmgl‘?g?(é/ﬁ%ﬂ?\gl?lhnre\_%r ﬁwet%sylsbﬁg;gglﬁwa?grs%er for g]clhﬂ&? é’all bladder cancer,
leul«aenngaop aswpodbmet lidiwmar, prasteteycapcerC= prastate tumors) etc..
ol i gori bonucl eotide 20
(21-0-net hyl cyti di ne-51-tri phosphate, 2 '-nethyluridi
Furthen‘@re tthe pﬁmpbmimbundshmmﬁata%gdmpxbsngmr itheo myehte@t pléemaceutical
i soner,s 2'.-aracyti di n 1-tri h .
comBOALHR A Hen MGnER PPEFBERRALES - oFo, Py PIEN o nite adiuvant
con(oZ»iherﬁde diee &veﬂ&/@ﬁﬁﬁﬂdno@mﬁe}aﬁfty chinpbﬂﬂ@habmplexed with a cationic or
-azi do-2' - geox ridi ' pho hat §
PO'Y!QRBAO’E%qﬁ?é‘?ROé‘ £ gt iR g2t IiaeinBt T 20 4ol the inventive
imn ORI hioRNcaRpsiRidn) Athy RN Bk for Rihe fppépbdtibnt I raéd.taﬁﬁ@{t for) the
one (M RNA of the adjuvant conponent and/or the at
prophylaxts, dreatmenbeandinaapeliontion o) <1.i pectiava Atseasermupratesbly (viral,
bacfeHAP&S Rth@i@)oldg%él)ai%Hchb@é"@ise%eQr sakh Qﬁf@?t‘iddéethlyea%sS%referably to
~contai one base nodification, which is
(virghrhsicteriabonprotezoalbgical infedtions dissisay arhypiselly esledteshfrom influenza,
he t e e I
mal%lﬂaé %{@[ gg@?&g%geﬁj f«gﬁs %X/IQHASO ﬁ ﬂ ?'ﬂﬁ%;{ %gjﬁ‘%g’g |¥1en|ng|t|s
vnralsingﬁtr'tiﬁu)a:dimalsgs sush caembaﬁ e@on/dyldmet htelrmmatlat boléxly wiarte,. Dengue fever,

thregggéfergar%)op flﬁc%dlgs!%\m]y nce n|n rr]lgé;l)hg?p H’-IéRAES mu shingles,
hepatitisf BerpeCQmp&rxetgipwl thrﬁé;&nrﬁpkékeﬁm kDrHe)‘best bestaratnfluendNfapanese

enc U5 daa e oML Ve raras shy oy AN o seste, monggucleosis
mu@mmmgww/.ﬁeam{a/@aﬁe& L90UBDToveOYnalpY G1i60R¥Idhood

and nost preferab] gst 150% 200@6or ven
lamengss), Hsﬁ“%bﬁﬁéeftl'é% ﬂfseﬁset h’é ispes@re WekniNilgnfever, chickenpox,
cytdmhROLViRS (W‘V)n%&teb%em@gbﬁ CRehses éu%hp'é?frﬁfs@&}h){ge (prostate
sel’ected fromthe group of the base-nodif
nucl eoti des consi sting of 2-am no-6- chloropun
neri bosi de-5 Ltd phosphat e,
2- am noadenosi ne-5' -tri phosphate, 2-thiocytidi ne-5 "'-
5 triphosphate, 2-thiouridi ne-5"-triphosphate, 4-th
iouridi ne-5 '"-triphosphate, 5-
an1noa||y|cyt|d|ne 5' -trlphosphate

= e o, -y e g
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I odour i di

ne-5'-tri phosphate, 5-net hyl cytidi ne-5"-tri phosphat e, 5-
wora1h9si38¢ di ne- 51- PCT/EP2009/007032

tri phosphat e, 6- azacyti di ne-51-tri phosphate, 6-azauri di

ne-5'-tri phosphate, 6- 10 chl oropuri

neri bosi de-5' -tri phosphat e, 0 deazaadenosi ne-5

Ltri phosphate, 7- deazaguan05| ne-5" -tri phosphat e,

azaadeno =tri

inflaﬁrgngnon?,t R Ff)d(g%ﬁ)g?%dlcms Borre osust %otu?nsaZI amp ypo%acter Chlamydia

tracheZtisTirRAMh&idh STahe deethra; térhjﬁﬁlﬁﬁ/ﬁhﬁtc@xolera diphtheria, donavanosis,
N1- et hyl adenosi ne-5' -tri phosphat

sﬂ@t'%twhlgm 55i B san&rﬁnephwr @a Ripbite favgr abiglieRgcter pylori,
whd&? ing «IEJJ hﬁ'&ﬁﬁﬁh@%@xbooéste&ﬁ‘}é?ffk gE’%}Qﬁianr@'@ disease, leprosy, listeriosis,

ri phosphate seudouridi ne- -tri

pnewnesish aesingitisu Pagpcal me'sng'tla,5arttlnr|aph@tstph@péla Mycoplasma hominis,
t p

ot LS i QRSP R0, SERRHE, PR AERT S, Rocy

MOLfrrtaJmsphmedgfegmp Sehmbmzslie mmﬂyﬁhue,dSaimohdbt tygbes, coarsst devengsyphilis,
tetan]usdgrg)f)rerlgEsg%/slo mus .d{]s? pWOé{gl ahostegﬁtbsr (\Sa tl% Fc&lpitljlsé,_sgft chancre,
and' mfetctm@.h@ﬁqehfﬁsecalaedi b)/S@Hdi@lltHsl Chrdi\tezﬁa -drr fqngossnhht&s amoebnasns,

bilh s TR e oA PO s, B TPy o0 T (Cigtatera), fox
tapeMB @ﬁl@te(m&mAc@funtehanpadfbwa&hn&aamn?mst glindU3espots, scabies,

i nventive imun mul at or ositi on and/ or the a%
cutangous; Leisfenaryesis, ligsys (@) elies ealpridn RSERSCARY, RNGPgcercosis
(rivelr Odmﬂﬁés?s) Of[]ngﬂ rmféa&%s bBﬁfr\\éﬁﬁﬁe\Dorﬂn/OéHQtol&Q?&i@ ”Bgicfdeefiz)peworm

nucl eoti des 3el ected from (\nodi |ed) nucl eoti des as

toxapésmesis, Hishomonjetip ryRapeamiags {siRepiBraicBgss)i dereral Leishmaniosis,
[ygq%[ in preferably between
nap%}%@ﬁéﬂn&é& 1%%?&3& rtat| verI%y occurring non-nodified
ATP, GIP, CTP, UTP (and/or TIP) nucl eotide of an RNA
se ue ce as defined herein, preferably the at |ea
Likeise: (thy ARECSIE 'HH“%’&?SHWI?P%?&S%‘&HP" ftR‘f‘ HQV?%\YEn'Ehé\F%‘ace“t'ca'
compfmtm@Sdsrl e atvehdive aapaiRé,t bprthénd/ Rastobnd NgRAI eRshe adjuvant
one fre;e MRNA of the inventive immungsti nul
CO”@BH%S‘? ttlf'oW"e'é:tf"edf“”i"f’éosﬁ'?ﬂf‘L&b&ﬁ'&]‘?ﬁﬂ“%"’?‘@%ﬁ? G ivdth Ehﬁ%f'on'c or
polﬁ@tnémglédn%%u%g lﬂégeﬂgerawﬁﬁrﬂhgsﬂolé%‘stngnMef NA of the inventive
nucl eoti de as defined above, nore preferably between
immynesAravatopOggMpRsitige May s ushel 030%3 PrRAAfRtER I gomedigament for) the
b 3 9 tye Q t
proff e I e R sl oL AG5R. BAERErE Yeats gfffimmune
dlsegsres lsan \beénoaﬂy/cda/n@bdy@m/s)gtenac ahcé annisp%nflq@r docalised autoimmune

cisoBfey B RY BRI B P ot D ERER) gBlureflr each disase

Autqﬁnmﬁm‘reabte;asestmh)ehstii\ﬁﬂ&b infvothe cptegbmsatfl systernid syadtomd@%ncluding

nor refe ast. 80% an fera at . . -
sy R dp P aRA= st SHePEBER Y 00Tor BROR e gLoid Artris
andOp@yﬂhlybsﬂ@s ltb@ﬂoﬁaild$)frid&dné§TRAh|(§ET %@T Be éhiddctiasldgier (fd) 1 diabetes

eot de of t ennrmph In a further

<D'35Ff§f Speligs Jipe dind "af’totSh@wa&gmd AP seAte Sl derpptologic
(perfSME@N{ulgatish, hﬁaeﬂﬁﬁ(@lb&@”@ﬂfouﬁﬁuh@%aéh%ﬁ&@%a@hﬂ;g' MBural (multiple

site of an (opt| onal 'y already GC-stabilized) RNA
scleeasiglignean imyolyevirhady RaY sirgumpsribed mass ¢f bady Hisue.clhg autoimmune
diseRd&s t&@ﬂ}&t&f nd eb@@él@é’t@@tfro?rpméogr%ﬂg) Shsibti bp Qtl' HRoimmune

i mrunostimul atory composition an the at ne
disepges comyRA kbfatmr@mmﬂedtseaﬁes |q-mﬁyn©sltl|mwatrwryﬁ dlseases or type v

s, 1 BTGP AR KAk fRE SRR s

its particular native RNA sequence. This nodification
(an increased A/U content around the ribosone binding
site) increases the efficiency of ribosone binding to
t he RNA sequence. An effective binding of the

ri bosomes to the ribosone binding site (Kozak
sequence: GCCGCCACCAUGG (SEQ ID NC. 122) t he AUG

o . a o " o Y B
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25 preferably not being nodified conpared to its
particular native RNA. It is known that, for exanple,

WO p0180338¢hces of eukaryotic RNAs dest abi | i zi ngPGHEPRINYE07032
el ements (DSE) occur, to which signal proteins bind
and regul ate enzymati c degradation of RNA in vivo. For
further stabilization of th NA sequence as defined
herein, optionally in the reglon mhlch encodes for a

. protei such furt ficatigns,, .. \
aiatRi Sy ke BpPestnaneiits Bog: D sebdf Rellbais, Basedow'
dnseBi‘dAaGtannﬁ\bﬁé Rir@E ef bifroARrHepattispublitisbcerdral type | allergy diseases, type

ubs antially pno destabilizin uence el e

nts
I al para. o iaerex lissasnslyPE &V alleey direpesofpromygia, hair loss

Bec%%‘%@f‘tdléé&sé herdhmd afisehad eQtyh RSP Sgrivis, - n@uﬂ@ﬁ@ﬁmtls Polymyalgia
UTR) can al so be eI|n1nated froman RNA sequence as

rheLﬂrézftiCﬁe@fQSéf?Sé'lvﬁ ,SYHE®iG selBrogist (PoPh Reitersy synsliameoffteumatic arthritis,
GRS b, Bliyuantiscernovadte At o hy th

prof oV st 86 BEMEADSRORES Ml B chald mdd a5 to why the immune

systémmingenss i anithauoe yeastinpaigainsoautamntigens haonpt heenaelucisiated so far,

therg Q?e Ie(/grt%l gﬁwﬁ%ss\;vgh Ig% H]uyot {}}% 're¥|§I6) m&%fé gﬂgl tﬂ%%[]%reactlon may be

dued@affabell bypiaseg Asexqmahmgsur&r systen'g'eq@ltbsrthe: hlctB/aqd)lenf:Bb-sells by T-cells
L S e R R L AR
can 168 by p&?&ed 1i&7faré Onsténicés,. suvh BNAnfeeipneb Eer@mdﬁéc Ipﬁﬁiﬂmmg super-

here| prefer the at | east one (/I
ant'&%ﬂsuv ﬁif&ﬁgﬁw%/f igitiating Pplyglonel arl vt oPSF‘?]HuP %\esanybf T-cells,
by dafamp%nﬂd.@tcﬁnﬂ/ REubUR GHT-LEPFceBR ithr £RoMEPRIRS fabMBn. Another
i nventive 1 mmunostinul atory conposition, is therefore
explgpatfsy dsdtgﬁeefw@'mqnqré&mﬁeéofr%rppé\ﬁ@acq ¥ Mimigiut Apeexogenous
anti e C{ha‘@@ftu&@r@l 'IP%!Jriu%Q &%%c@r@dﬁ q{dgf aﬂl‘?gelng fhlt'ﬁhany antibody
esta I ZI Nng Ssequences. his al so appl i1 es tO t hos
prom:qdegelestrtbmafr@g@m(vclhclamwedbg nelf-enfigeps) mas siligl én theory, bind to
the RESMEL R AL am B hé Fn2B 1EREREING AME YOI of molecular
mindogds obsrvedhie GroapsA benarhaerr@d,yeuptstrept@mauuewhneh shates Bivig{ONs with
994, .13: u
o B A AP FeshBuA e Ay e RS o e fever.

t he RNA sequence as defined herein, preferably t he at

| east 1 NA of the adjuvant conp
Addiiali B 'ﬂwﬁvmﬁwmpﬁwy Do RBETH S DGy agaceutical
compRRisibn OHe tHe' @RveRtRNA VatcihBe of NHE Nt Masti BRaIMATRNAUbLRLIRY Yadjuvant
conposition. Also preferabl according to the

comprpental dhe InANtIANYRIRsHON 2ty gerPREHOMmEp@plexed with a cationic or
polRGLBERE BRIYpJuURE, RbgdtR@STvitRNthe( 3 RNA Bhe thQ MNWaéTt the inventive
conponent of the I nventive |nnunost|nulatory

lmnwnvptugmlmoo)ncqnmsmom Faydie ysed sar (hedrepasationriia raedlt:eneent for) the

t I I 9
s e R
relaazlddoealargﬂésor Alergy eastcomdiiob’ thantypimallBinveieliani abm)gnal acquired
|mmu %Foenc%? h}(]per%naliil%n]x)é rogcg 1 aZrh Cold’blgs %ITF'%etns rl)r ar]gr grr)s t58c ang allergy
antu@ﬁsld@@ﬁfls&i alidver spehitllegy laytigans Iovellq*:rgertsemil)sbeselected from allergy

.ant i defi ned bov on an at | east
antigis =9 GRassEabolvE b EAns CPOM L ORI e SRRy Rk MEBLAar plants,
fun%CBaCtlt@‘laHGtct Allédgeng MVBRL dodaxt ditlddele. g eftas ey @ollensf afdlde drrugs, or

erein prefeg& the at | east one S m RNA of tr

”“"éf—‘d?‘t?v%’h‘t'm@m?ﬂ drigessy ethe AlRBES L MBIV aHES N Rulogaby systemic
inflFARRLH) fesbhs@R6lAIse LRBgeds dr @fsigegnd 188 taTBNAMATuNitPEn the body

i nventive i mmunostinulatory conposition, furthernore

30 preferably may have at | east one 5 and/or 3

stabilizing sequence. These stabilizing sequences in

the 5° and/or 3' untransl ated regions have the effect

of increasing the half-life of the RNA as defined

herein in the cytosol. These stabilizing sequences can

have 100963equence honDIogy to naturally occurrlng

o o o o o
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107 eukaryotes, but can also be partly or conpletely

synthetic. The untransl ated sequences (UTR) of the
wWQ@Rkmbios7sgene, e.g. from Hono sapi ens or XenopuBCT/ER200%007032

may be nentioned as an exanpl e of stabilizing

sequences which can be used in the present invention

for a further stabilized RRWQfequence as defi ned

herein, preferably a further™stabilized at |east one 5

B pSE: PUTES0r /B AETTE QOB ar PO RGP ferent disease

mechhAigin iafe SpposddeRShe d@IVedan thbveddpriéra df raVergidsV Rccording to a
onposi tion. Another exanple of a

i mmunost | mul at or
clasgifigasion sz}\ﬁge géq"uzﬁfﬁ'ea%% taRmbethervyprdr'alieray avas restricted to type |
hypél%ﬁé)t% AN, whieR Gk @l@é{(yﬁ @(e@l&%&éﬁé@rﬂé@hm .13'22% I NVHer'Ensitivity
is contained in the 3'UTR of the very stable RNA which

is chayaetsrisedrbyyexsighsive pqtivation lohgunt cells-andpensgphilsakye 1gr resulting in a
' h | | G
PRI A BLSy s FLpeleP oMbl nose, o

life-thredtening iangplnydapticngresk canddl déatbolvelk kbewnstypes of allergies include,
0 ndi Vi J roj nbinati on,w ne ot her, and
witlef €5l et fera S TRk "Bl ol RS AT St mucosa)
alleigihowsnjtioctavitpelfeadimgstoi debeets iandtitehirgy of. thancdivhcgegueltagic rhinitis
R T L ML
eosinBPhi N SlebpTitaty OdlYerd 6§TRO FisédtGling) dkiarallehfesalledd@sto and including
150ne, free nR of the inventngﬁ%pnunost%gulatpry )
variggnfightst s, a3 6caee dY vsedupicatiar st (Fopiaet astmatiisyifapd allersies,
alleMdid? (& NieaRfiet 8@, rﬂﬂihor@éa'rét api ﬂhbz%%sam-inmoﬁ,f th8€inventive
. above nodifications may be applied to an RNA sequence )
immyostini aeny erRgsitionpthefiyeivg phayenageuticah sempeitiqgrih@inventive
t J MV e, d: t . .
et S8 504130, SREBDRRY B USAIVAP: OB, of e imemive
imnfunestimirhiano fcotmpesitiov exatriplexed nwitin @s tatiamicaoo ipplycationic compound,
4 falrt t a in -
onTRGH BB RN 01 B PRS5ShA5 composton
mays et adeldefonr thaegesmanty of Bacl catlergie disirddrs eacHisetsbgr prieferably by

d anﬁ co ination,(%rovidgg ghese conbLPations of Such
esehsiiNBohE; BRSO REYON WRUCT L1858 3 APl "BIWBF TFIPOPHR Such a
desdrBRRRAG! MY bardirdddecutRYAadiirpedrignars kifdédtiee anfbuhhef et allergen or
will be ablec%a t ake Ekﬁ 5chqi ce _accordin hé. .
allergicc PHSG SR PREAELY v BRYY 6h, hainYOAYS dBRICE HElatps jGaapposition,
prefBRbR/ the aPlegéteimlitet hRRA2to Inda&d a Olight (ihiBN réfctibhe The amount of
adj uvant conponent of t he i nventive i munostinul atory
the iﬁfﬁ?@i {oF ol lesgig/ antigeRe may [thegs teg faisgd stepnidNASEP i esubsequent
adriMYELohY &inti MY RShiTRI LRt Yof GREIPASA: t8The FBMedFoldBtes a specific
prepared using any naturally or synthetic DNA or RNA
amaswt ofailesgenaaiallengicaantigen-he art as a tenplate, i.e. any
sui tabl e (desoxy)ribonucleic acid. Such naturally or
syntheti c DNA or RNA sequences nmay be obtai ned from
In thengongaxn bhitheiabowe, threainuergtidnyfudiseronore redptescalsac®, thevhsecdf theg inventive

imn}al.{\f\g)léﬁ nit?l%fo&% g?rﬁp(gs:ﬁioble g%i ig\Zerr]%i(\)/g ngﬁg?wggﬁsﬁ&aﬁg the inventive
vacdféd,0bb 36 32 P(ehAEBRO OGA)RNAOB2 theBadjevdnt atiseporieat dfr e tventive
. _nucleic acid library, such gs cDNA i brar or may
immyogPdRIEH PRBRTLN OIS o T éatrtianiss 6B Polcafignic compound,
togediilith Gatadidactore’ fese MROIA & theliRntivNInfBlin@tindEd§ 'dorposition,
ource. Alternatively, an RNA sequence as defi ned )
for fherrepRhy Bt ftialRen pRonempligration Ak disAISRNAT GfsOfdses as mentioned
heré@fll WARS ifQIBRANEN bakiculab&hé NKENG MR tHEMHRRRfiVE M h@LRSHimulatory
conposition and/or 5 the at |east one free nRNA of the
i nventive inmunostinmulatory conposition, may be
prepared synthetically by nethods known to a person
skilled in the art, e.g., by solid phase synthesis or
any ot her suitable nmethod for preparing nucleic acid
sequences, particularly RNA sequences. Furthernore,
substitutions, additions or elimnations of

. o o o o o Y
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20 case of (relatively short) sequences, whose |ength
generally does not exceed from50 to 100 nucl eoti des,

W@ 9pHEsss net hods using (automati c or sem - auRGREP3089/007032
ol i gonucl eoti de synthesis devices as well as in vitro
transcription nethods. In the case of (relatively
| ong) sequences, for exanplfzﬁequences having a | ength
of nore than 50 to 100 nucl edti des, biochem ca

nmet hods, are preferably suifable .such as, for. exanple,
comprsition. e (TVERLYE PR TBheBEALF HBRKS o RlDE nvenlus, ek the at
leasbame- (MBINA esf YA adpivestulcempbBantbef shatihesitizedimmunostimulatory
syntheticaL%y by coupl.ing various synthesi zed .
compPEERR: FPBIPIEXGH VT PycatiaRICHT PAURIGBV e MRNE; fRester wyth the at
least SABARQSHRRIA! GHHRY drvERTRARINUrdStirh AR é&ﬁn%ééiti&ﬂfoamdéﬁﬁﬂbn or the
30 conponent and b) at |east one free NA. Accordi ng
use taf HRER IFOMPENBEiare AR | inpedantyy MICPIENg ipneRss thaffifubarly preferred
i fei i Se ddi i ' t ol
ertSATRARF 50 HRACATBALIE A0 AR pRAYEA, o, andor
ameiionatioo sf ithel hbo\errpentomed glisdases arddisardernadr am indwglation method for
prevggji#&vgl%:ab%ggpngegﬁghﬁ rglfg%aggzg tié’l&ﬁ%&ﬂpﬁsl& %d%?rﬂgtgﬁ%g th@d Hescribed
phaHLeGDRT T3HPGTiti e 26 00 pAEAD 32 nkBd theryofc(erg aufietingniormhany of the

aboﬁ@i?%é@c?%ﬁo{wﬁgsﬁuyﬁ&)g%? dgm% nltgg‘—lg?@#)grl Bel ﬁ!g,la{'eferably in

a “s&fe Tﬁﬁﬂf‘eifffe&tg@, AU damgint @e}q&f&hé EB@JH f’bgﬁulaﬁbﬁst fxeddivrilsed above for
. such an adjuvant may, wi thout being bound thereto, ,
invepRyq PharmagruticAlGamRas tigRs ﬁ?ﬁ;?f&?'l“é%b%@ogﬁ PRarasdescribed
aboVdToH R eRthRl tHRrmhceRiticl BRIpOSIBR drivactifBine response.

Wth other words, when 5 adm nistered, the inventive

i mrunosti nul atory conposition typically elicits an

i nnate i mmune response due to the adjuvant conponent,

conprising or consisting of the at | east one (m RNA
The pogsphteireehtigint ralates @dsoi torinc/nortrg ianscrptiaminethodifpotiedprepgaration of

e AL AR, S BB H OAELS P SRREGR o v
at ledetf oreefied mRNZe résplettoweily) genc&iliog) atleastdstiet therapbutandjly\aatite protein,

anigh s SBHPbh Palr ah et ForoTte e Bl fadeep o

SHUPPOoprepargtibhIProviREBAC lof ad (Bésorpribomadieic | aaiting aespaplae for the

in a manmml , except of catiopic or polycationjc,. .
compolteRvgat Jeart onsumB SR ¢ Re spmaleked Wi erftonic or polycationic
conpl @mApdumd, of tHe@ Rhst|oPaSteeORRNAI @RpEENAIY, encoding at least one
Preferably, the adjuvant may be se ecEed fromthe

gr oupthewRBwticall gcore prajeim antisaseinfpr iantibedyd bethersslescribed above;
bncl ugidigort B ql%?ko%qﬂﬁ@%c B3 An Gh PSRS 'trgﬁscription medium
pluronics, alum 15 solution, alum ni um hydroxide, " _
AMVEReonprisingp o fptfazraleerass, uai siitahlepbofprhaa enugddotide mix, the
gl uc ] - 1L I N [ .

0.1 AT A ion PRI o) B4 AN chamicl
hy dr ombdiied etycldosidev issleoit fyoral thei cHieprictdllyd moxdified gedleosides as

AF or T (emul sion,of s | ane, (59 T 80 (0, 29

Pl ur oo 7Ry 3+ SeRlgcentitt Seaflt o Ao R 457 gl of ffore of the
7. 4) ; nAMRIIPIOSEIrrihg mapkeosidesan) Ge)t ambdr BLARD optionally one or more
((N-(2-deqxy-2-L-1eucyl am no-b-D. 20 .

ol ucoIANE GETIERUGRRSEIF Atotie LaABYPL Srifarot all of the naturally
hydr ogetrigenucléepldes TR @LTnandloral RRato28e replaced, and I(\)j:)tionally an
di hydroxy-vitam n D3); cal ci um phosphate gel; CAPT

(cal cRUASeIAB®PAGAL e nanoparticles); chol era hol ot oxin

chol era-toxin-Al -protein-A-Dfragnent fusion protein
sub-unit B of the cholera toxin; CRL 1005 (bl ock

copol ymer P1205); cytokine-containing |iposones; DDA

(di nnet hyl di oct adecyl anmoni um brom de); DH EA
(dehydr oepi andr ost erone) ; DMPC 25

(di nyri stoyl phosphati dyl chol i ne); DMPG

(di nyri stoyl phosphati dyl gl ycerol); DOC/ al um conpl ex
(deoxycholic acid sodiumsalt); Freund s conplete

o o, ] S B o
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interleukin-7; interleukin-12; |SCOVMSTn | SCOPREP
7.0.3. TM |iposones; LOXORI Bl NETM
W@ 70194087382 8- oxoguanosi ne); LT oral adjuvant (BECHEP2009/007032
| abi | e enterotoxin-protoxin); mcrospheres and
m croparticles of any conposition; M59TM
(squal ene-wat er enul si on); ANI DE | SA 51TM
(purified inconplete Fr eund S adj uvant) I\/O\ITANI DE | SA

7501(-}MH‘%§ tabol Itﬁﬁgl e 5 mlilcv?at |)'B 1 L] Mf’ﬁ trgasgipgion medium

MI'P- Pind hﬂ@ﬁ@ﬂ‘&ﬁscn tlon of the (desoxy)ribonucleic acid; and

éN—acetyI L- al -D-isogl utam nyl - L- al ani n dZofl
bal rr?ﬁ’t{ﬂﬂa ﬁ”@? %l@pé removal of thé unincorporate nucleotl es from the

(hydr WMpgggmgw(l),p;%)mnet hyl am de, nonosodi um salt);
L- Al'aD- G n- OCH3) ; MURAPALM TI NE'
and D I\/URAPALM TI NE

A (%}Mﬂukg@ﬁa@' S&Gc% 9! asgf o?jltlp@lir{ve Wel )n Vi Gignscnptlon

nedr am ni'dase- gal act ose oxi d nanosp eres or
methadhopabe¢ any eecleit agityasodasprissdt dbome thlt B\ky Henoerdiagaitemplate for the

pre;%u ! lfo%C(}f\Eﬁ &Y ‘fsalstctl)r?es ém)glﬂAELthﬁ r%rﬁ gﬁ?ngdﬂ ggk:dgﬁ’ap?}ycatlon ic

comployse hed/ac ithk amIemsmtelﬁes/manwspbweesyely,thRGNthat least one
L121 TM PMA I th

thergi BiEaloh BT Y LR BN s AP e b HT LR typically DNA

sequtticks/ @ei 1466, fopetaynplégensthit-DNA(dGlagaraRMhérof, or plasmids, or RNA
aci d- pol yuri d lic aci d conpl ex); pol ysorbate 80 E)Tvveen
a

sequepres (spEEPRd '1‘5 theseton. dat eéanwi@ AMRNA pegugnces, preferablyyp linearized

fornﬁdgggﬁ/?%?ﬁo trﬂslmpt%ﬂ AT AN GfoafyL be cSMiek-dbit LEME laVRctor having a

RNA noumemﬁearétngﬁ'weﬂ Rythis 2ndithesg waebreed ppy wedars dpaws-ig the art,
t

for %bﬁﬁ% %dl"tﬁrg%rc a‘ﬂ&% gb)e \F/)er%ﬁ:rgg% %%(?gﬂe@éfg ngk@}é%men for example, to

thOSSerndrarstb@tmaae RIS driapl ZdomEd bindwg;sitSppstredBn retforgdavenstream of the

clorﬁ.ﬁvé%he?%\tg?%fdisn a(ﬂ% g&g&i}ﬁ?‘%&ﬁc% c)%ad %gdueﬁges RRALaR DA hscribed

Iatel(, Zx,sﬁjelﬁecﬂﬁiejbgncﬂﬁg bexthn&ﬂ\b;drt ENAap@gmBraaeldA Z&esoxy)rlbonuclelc acid
éd’sl? t p Xale % 10f14 18t22 tefrac
Seq‘i@é’ﬁ‘é)us ULP YR RS R '{8% 58408 ¢",4 BLqteg as defin
theer’éﬂﬂ@@lN adtive proteihnan arnmgérf or an antlbody, is typlcallt))/_ cloned |nto a vector,
a-D-i sod

(N- I gI cosam nyl - cet
for QpEPlR AR BRI 8 %éb\e %@rl&%"rm@ raescrigten '3 plasmid
is typlcafly Rleaddd M?ﬁ’arestnctlon enzymes at the site at which the future 3' end of the at
acet I era L-threonyl -D-isoglutamne); T
leasbgne (RN, (ow q@dngmt gqm[g@.em RE dsfarpqd @lpqyg) or the at least one free
mleésedefR%Qdado\/Qstm &)Icétggsgﬂ% C%BFen}egtgicilérp'eQZﬁhe and the
adsor bed on al um ni um hydroxi d and |1 popepti
fragingot Lﬂjlmgﬁ%nﬁhlysprethpahc |fgmreratalea:m o RN A sof wcladjuvant

conﬁx;b(r:\ T ng%ﬂ @&élbédBPgrf\é ’afv:]_?.%gy %E?gfﬁdaex mw ol\ge#’ned above, from

confebribgvedtis, seyzenices; ind a debped lengthsnay cohtdinad, Opt i vax
(CRL1005), L121, Pol oaxner4010), etc.; |iposones,
including Stealth, cochleates, including Bl ORAL; plant
Altecreativelgditaid] alsoapdssibld B Ipughang tHeSRiksoxiatidondclelcs scid®dsr transcription

1 S uvant s .sui t abl r_cqsti | ati i n¢l udi n
teme'etce%n&? sfaseo%wm%%’é'ﬁ T%&'hanr%eae % P'l”HEIPu“ﬁgd for PCR
typ.eam/r@mumhb veglieRté B A RINA Fd)lslﬁhbkéde BohdR@ditet it GefurthErT§erred for

e

Mannose, CpG nuclejc acid se quences
the éperibeé the prmeidt @vemﬂﬂ\sthrehaﬂpr%mar ydRde 56k fusthes Rucleotides,
TLR 1-13, 1SS-1018, 1C31, | m dazoqui nolines, Anpligen,
Ri bi 529, I MXine, IR Vs, VLPs, cholera toxin,
heat -1 abi | e toxin, PanBCys, WO
2010/ 037539PCT/ EP2009/ 007032 111 Fl agellin, GPI
anchor, LNFPIII/Lew s X, antimcrobial peptides,
UC- 1V150, RSV fusion protein, cdi GW; and adjuvants
sui tabl e as antagoni sts including CGRP neuropeptide.
SUI tabl e adJ uvants nay further nor e be sel ect ed from

o o o - o - o a1

SE’)love eg. a
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WO 2010/ 037539PCT/ EP2009/ 007032 112 Iimted thereto,
exanpl es of sodiumsalts include e.g. NaCl, Nal, NaBr,
WORACORS3INaHCO3, Na2SO4, exanpl es of the opti oPEI/EP2009/007032
potassium salts include e.g. KC, K, KBr, K2CGQ3,
KFI CO8, K2SO4, and exanpl es of calciumsalts include
e.g. Cad 2, Cal2, CaBr2, Ca?g?, CaS™4, Ca(OH)2.
Furt hernore, organic anions the af orenenti oned
catl ntained, in,5 the buffer cordin
morg, Rrg/eEbpf d 3y %@?@#ﬁéd}%m'dest A et arereablag) appigrimately 20
nucleBli@&t i on pur poses as defined above, may contain salts
sel ected from sodium chloride (NaCl), cal ciumchloride
(Cad 2) and optionally potassiumchloride (KC),
PriofREGRI fh Lk flioneadiidh, % RIeeSEMibcAdtield 898] e £ the specific
he chl ori des. can also be placed by anot
DN/ésallrtRfM kempdate, !ﬂWﬂ@HVIWrIfleﬁenéétepsofuRNQShenmji@rcn ensure a high

Y t

relB el B P D REARY S 8Pl B 3 oipe win
caesitmh @hladide gK@ignt anna¢xchaggetproce®d M cal ci um chl ori de

(Cad 2). The injection buffer may be hypertonic,

i sotonic or hypotonic with reference to the specific
Accbﬁ:if iy aoCmetirdi Wtp ib) eof ttlhe lbvérftleé meV/M@VtGarGCMtgimermethod the

ntical .or |ower, s conte reference

(desgpREPHT L S e erdnaidt i A P17 Hf"?fCBP%% [y haptable in viro
tranS@IpEIBA niedlliird fisst Qf)ntbﬁﬁ adH&oRy)ABHM U PNIE Hcigidds ipPepiPed (iRier step a), for

used, which do not |lead to damage 15 of cells due to
exapplepaprsoxmatsih diont eheen ato abpub{ KQo ¢8s prefesplely eappeoximately from

r
abogtug ﬁg‘ aag&gtl % gg n{oreﬂ_ghquraglgoa;ﬁo % g%I ap{i_j Tk ¥)ge(_f) rg@&r&g% d%/xnmately
aboltl QUiigSof Qicheagnudlélqtudﬁ& AV\ehllt@blelTEby ViR ttsminﬁﬁon medium further
reference media in "in vit netho Fuch as cogﬂpn
OPt'B'ea'#eyeqogtaws 3 1equring 28 chi8- ﬁmpfsm /RRIYAPPIXinRtaY frgna about 1

to a&;\ﬁ% 119 @b&ltisol B Bﬁ%?mo‘?é PRIy aﬁmgﬁ,nawg%ba&tes ul of about
solution is particul arl’y preferred as a basi s.

50 ! RdeVke /n ofie toansamptoncoadidr Mﬂéesmntanamuclﬁqmqﬁ (AMP, GMP,

UMf’ alngﬁ)l;' TN fy fey:ﬁﬂéﬂ% aorlu&&ﬁﬁﬁsﬂ'i” atlhrt]lge Eﬂ%‘?\m{jﬁrew if@ntion the
used as wel or the inventive pharnmaceutic

nucteottqiﬂss;breiembly wd)rhplhseadenscaltyabbé!flé@mualdmldﬂssatsrdﬁfnned above. Such

cheh E:ﬂy mo |f|et%han(uc[eﬁg ted I){l? epﬁf:n;ﬁﬁ Orrlvoenrﬁ 2y mor((je of the

natupdlfr dim:@&u{gl maﬂleoﬂ:ldﬁsjAMPl‘, \GonP aﬂfe\Pmﬂabl(}t\Ab,fanﬂﬁ)mehmlg/ one or more

mxed with an R n ej
rat It S Priceciioer dae GRY iy BianaGr (VB ot ! the naturally
occ@rﬁﬁgmerébnaés ANe, GMENIMPandrenamB atdtd I8¢ BdpYaced. The nucleotides
éﬂpOSltlon coqﬁéexed mnth a cationic Nk Eglycatlonlc
AMB MEuHINP 2nghor (P ate tyaically Hy Brseent i khehy e fipgin a concentration

of t)lp"ééﬁlvta P%xﬁrﬂ"&fHQQ%ﬁu L] &f 10 M BQFpr%dlédt@B pr’eféra‘-‘dl'f floM 0.1 to 1 MM
manner that no'interaction occurs whi

per suglsetide; peafergbly agpeaximptelyph i tagali @erré‘faflbfbmwméwdeoﬂdes
as d@icrﬁ)gg abclg})s’e:@%%r}?g n%@% 'Tarﬁfgtwaérr ?Tug%lgﬁt??epc gﬁ?ﬁ%g@'@gg{d&gﬁﬁﬁly 4 mMin
totab,aare! micallyi dddedsiramechdianuamosntnthst | the)fnativfu meigleotidesds replaced
con}%:i;e}ct%l,gk etF%L rr?‘ilﬁg(? éﬁ#feo ﬁ?@g%répﬁ{s@' g é’ﬁlh/or‘ﬁM ?Xclj %uélgomde as
defihed labove. eaned)o»ﬁwme zﬂsmmspksdﬂe ab usenrpomnds ovamnehorc am)rebenodnfled

nuc%%ﬁg%ﬁagtcfe? ﬁécﬂ? g\geh ey or\/%Sreep na%uraﬁy %géurrlrir(?gr ?\bclgé)tlic;e% ri r?stead of a
partZQ i/ rﬁlﬁ:T&)’BIQE’CTHaEF?ZQG%aG}OaﬁB%r lhdreatkerpidglty Snodifieh nasleotides as
f&; gggng | act ose, glucose and sucrose; éarcheﬁ
desriper above (cap askUnpi &, reRlBFsMett P ANG OF TR the Aptuselly occurring
cellul ose and its derivatives, such as, for exanple,
sodiun1carboxynethy|ce|Iulose, ethylcellulose,
cel lul ose acetate; powdered tragacanth; malt; gelatin;
tallow, solid glidants, such as, for exanple, stearic
acid, magnesium stearate; 5 calciumsulfate; vegetable
oils, such as, for exanpl e, groundnut oil, cottonseed
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25 for exanple as a solution in 1, 3-butanedi ol. Anong

t he acceptabl e vehicles and sol vents that may be
WepphoyEd are water, Ringer's solution and i sORPGHEB2009/007032

sodium chl oride solution. In addition, sterile, fixed

oils are conventionally enployed as a sol vent or

suspendi ng nedi um For this | p4Ir pose, any bl and fixed

oi | nay be enpl oyed |nclud|ng synt heti ¢ nono-

i K. L BB A b o

natu®dllyl YR Reotides AMP, TR @MP and/or CMP may be contalned |f not all
pharmaceutical |y acceptable 0|Is such as ollve

the pateradly qsacwrmsgwétqoaﬁw\ , AP UMY et My e dot be replaced By

sele¥fleSideition JFMRS Behlel b3S 1 theNA W?Fo PHROPIRINTINSHiDRY tl &fitent, that
contain a |l ong-chain al cohol diluent or dispersant,

is tg ek the eusHIERSETERtyaMewit of sk dssired murigptidy sprdiligatign in the

oG08 SRR BV ot o pobctone

comphandaaretiei adkisy ome dest mBNA, cﬁmsa@egfa@rimt one |thefapeytically active
pro’cglrrrmlrjlc Sltll%gr§ gnagosrﬁgaﬁp GO I \(I)chaZnn St%rh%re B mrg)ﬂ glhe%s ﬂ suitable /n vitro
transuniption fnyedigm dikewise amhtdbmsoa\RaJA ﬁbiylnet@se Leapafic-8NA pbliysierase (e.g.

17-GhE TR K Tt GOty T3 mglyrasrass, fesPe, typically

appfRfagelyf s 10y 5005 ©, Shefersbid af)pfoxtd?cﬁelpuﬁcﬂﬁSES t6f250 U, more
fornulatlon of the inventive garnace tlca

prefeghpyoRAPFPBmatelnEomRibin 13 UpREF st Bis'eab!y apppsdmatelin 100 U of

RNARBoNRItREATROBY BirBRY%Nn&rHAOR ncdilith 1Y fﬁhﬁérgdefera@w Rept free of RNase
any oraILy accept abl e dosage forminclu but not

in qrqlemtp eoidodegragasion f the ypnssribed RIRDBUSA Suitabian &7 ¢fie tsnscription
medi@h ¥hdr@B% o ét%nglr@c&ﬂé\‘l s A adfthd eJnSthl?sr e iffiBloiS e,

carriers c use 15 nelUde 1actose and corn

st arch. Lubrlcatlng agents, such as nagnesi um
In a’s geear act)fethe E%nﬂ/éc' 9n tv)’t% t?eﬁ'|skXet%%dr%gthgg,?ﬁleqg%ol)%)rr]ipcs)nucleic acid of
stepi h)clsudreubaa@d tasé tamslcmirelded\ ther s vaoctnanstfigtionagqedoms, typically for

n B uir r .oral h '
app?o%éﬁ%tal% e‘ﬁg)t Oemlr eﬂbé egqr%tggtf&o%grcl(ﬁqelw lgq %f %(g\r/nemutes and most
prefafabwanbp&@mmo%mht@ ARG MBtelyn 0! ﬂpachmﬂrab@bw at 37 to
conposition and/or the at |east one free mMRANA of the
42°CnVenincpbatirstammeninesisi saveaedrhy thenfidAindlunerpes Hahds used, for
t. of t n har ceutical Shid
exar@g[e |rr]me{51ea g%é)?\ﬁ'?sﬁlg)é Y]marn'\%? t?thlts rosx?rﬁ%ﬁ/ é} C,opfh%l nucleic acid
obtsnspieynthengnagipvs .is ;brbfedahiy thedht |€nt drad (Im)Rh\kAetcehe ngmnplexed with a

fl.avori or .coloring,a be ded. The
catiphi SR PODRINF RARBRVTEAT B b Bob 8. o R §5Ang at least one
theragkititiah 1B} £&1ti0€ pknCaitign aRG/BEEMtAIOY, rea&scmMn Hotiead @éfget! herein.

of treatnent includes areas or organs readily

accessi ble by topical application, e.g. including
SubSiBBRSDSinBlbatiBR a2kbrdif toOhe®BY sRIpNETakReE sififRRhfon of the reaction

epithelial tissue. Suitable topical fornul ati ons are
canapignaly take placednistap daefthef/ntyies trarscapdorn mediaghsesording to the
invenBibn | PG lendPRY 9@; dbfR! Tocteﬂekriotwnem thé€ rP*&éﬁ Y ﬁﬁlexample

conposi tion nmay In a suitable ol ntment
chrmognnhlng)urlﬁeathmmncqzw egmaffioity ichuinzategrgphy, gel filtration, etc. By

rtic

mea%?'fmneé dﬁurg{)&\a/telgﬁsnl?g @l:%é%&érot 3e st égﬁé’lﬁ&gﬁneg cgﬁ be rFrenoved from
the oar wrrertsans@mttonemdﬁm Aoplsuahbladniambdtkrmwronn ithe |pucbe, art, e.g.

Ch’%ﬂ?tP%'ﬁﬁtﬂ ﬁrﬂu”v{fﬁrqoé‘ ’B%‘ﬁ‘Pﬂ? ' &8 nerffarbﬁyocgy?rgﬁtggrapy)é (ﬁel filtration etc., can

pol yoxyet hyl ene, pol yoxypropyl ene conpound,

emul sifying wax and water. Alternatively, the

i nventive pharmaceutical conposition can be fornul ated
in a suitable lotion or cream In the context of the
present invention, suitable carriers 30include, but
are not I|n1ted to n1nera| oiI sorbltan

o ey o, 1 . ~ o~ o o, s o
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5 one free nRNA of the inventive inmunostimnulatory

conposition. As used herein, a "safe and effective
w@pooMas7s3hreans an anmount of the at | east one (PgTRERR009/007032

t he adj uvant conponent of the inventive

i mmunosti nmul at ory conposition conplexed with a

cationic or polycationic co und, and/or of the at

Ieast one free nRNA of the inventive |nnunost|nulatory

fficignt to s nlf t
be (iR Tan: st eP U RO 11 R0 ST o8l ANEECn EpA sequence as
deﬁﬂécﬁ%@%’f @g. gthahnadidagr ene) MMNAh® Sangoniplexed Waney &fationic or
"safe an effectlve amount” is small enough to avoi d
polyafionig ccampaung fsco the Rhclepst onp digg MENSer fqodipg at least one

ther u%lcm)ﬁaétﬁ/le%irbt@ﬁxsBh@g&ﬁ&ﬂ@&narﬁ%\éwt@Q&cﬂ{?éiy,réa%kbe Ebﬁ.ned For
termnation of thesé limts typlcal y lies wthi

examnl@ atiegrplbe grans@ipsiop| the reastien| Mixiuiey sepIning tf@aﬁr@sarmfd RNA can
typ@{j %tdl &te@irWWbNa% é}ﬁeﬁBmB@éﬁﬁ IﬁflAtté?ﬁ Ibf%\éﬁmcb?{tgmed in the
&y mac uti cal conposu lon, particularl ot
readtleastnxnm@ The (tWRNmedePﬂ/he:aachajsxémqtcoﬂp@n@herneﬁvedhereapltated
with [‘%‘F”tﬁu‘/.?cédm“&o% tFE‘[ﬁL@r b%ﬁyRﬁR’H%RsthéA ke GHLR ﬁé‘%g \%{rn’eversed
A cationi e or cationic cO and/for
phatecB RPRRELCY eﬁmmﬂu@leaf it 1pbes|ble1\ne rpbrtu:elair nonseste fomger any shorter
COo sition, i1 | fyrthernore vary
fragGERRAET SREDI heqtied o el tignth o RonER e puafisaipn takes
placanduaabsmemddhfdrhguﬁ@sauaﬁdofplﬂ)@lm @roruilptrdzmraat% tdage, which is

ent. to be treate t he body wei ener a

distigaphen indBat therRBEh as TR R @bﬁastroaﬁéma%NA to be

onfpr&e8twitn.a EltiddicCOMPbRRAtdHIe cbRoasd,i v the &f| hheo fi RNA,
«© specific Fn)éNAI rnﬁRm% as dgfﬁﬁgd her ei n ewg ne ree m
enc‘?ch Bg gkleastiang tbﬂaP‘Hé'CéBh aftivegroteir anggemandiar %ﬂt'bloﬁé respectively,
R Hlear) PR g pey OCATPARE panbhaRy ke cur
Messengar). kar¢xamnplel tor thegpurificatiomint mmd)toféh&mamte@ge vélratranscription

r f v

e DS L5050k EIFLESTATAN 19 SRS TLFo BNATH B
For a}hsohrfomato@elpfhyl with yrevezsh pladsepuar posgs|ar proefpeuad | typitdly serves as

sat QAR LR o P ROaRar e oS BGIE RebaBbishs oy epelored

in thefeerh foif buﬁé]‘b,(ldlltmdfﬁtomtrﬂl@ ahd)'demethéﬁolp h@'ﬁ/émethé in@sblile phase for the

conp may be provided as a vacc . Su a
el PR A0 BB IR o5coRIBCIE 75 Qe ot b, preferably
+1 }krﬁVrﬂBFel prefedBlyP R 0NBGAUThCRYer6® PRAS inkdteih| 2BAl bR e fherfadkh Bf beads.
ports at |l east an innate inmune response of the

The.nﬁfﬁﬁet'@yﬂ%rheo%arae%m éht2 Patipwatly dayqugpble manner with a porous

reve%dbﬁdsé"?@l/ Y thik BRI €BL | YRiohaRE iMehef Mﬁah&rﬂ@a@ ﬂWcularly good
also elicit™an aptlve i nmune response, pre era

separtiqrheesylist baingagbtaingd. (TheRRyerest phase eadalqwedn@ PtQﬁ‘?fpb'Mé?WOUS since

WO RS Rh B BB oR b Fo EueTReE e spa KR, by Asaran

A. gut |Hmker KrH.pgirgssares omlich caseptoanhigh amel/lmnlt prpaf@r digit ypreparative
punhcaq on 9 of h%aﬁ&f\onedefr ned F\TRNL'% %fagacglf%ll gt\flmgﬂgtl l‘é%st qne (énBRNA to be
nmhmcbdamld aacdtiopener @)Olycatl’dmb@dn@s)md Wbri tHe atl jeasttor@nfree mRNA,

er s 5The, inventive yacc
encgﬁ‘? 88 o e e dneraRARALE St vecapiey dobes pYa” spdd, espectively,
is p@ﬁ]bllié/afﬁt,allaﬁﬁ%@ﬁlth/grbhﬁdhﬁlca&y dehé redrsalphis yﬁreferatHlt)ehas a pore size
|nvent|veﬁﬂgar ceutlc conmpositiagn. |n the SSGCI

of froghe @ 8 BRI, Ol i O AR HPOBA. Particularly

prefBféd H@f‘é%%k f@lthé/re%eﬁelahgd@k 8reCRI0 A €400 A, 0D M n6d Al dhd 3,500 A
principle by the manner in which the i nventive vacci ne

is adm ni stered. The inventive vacci ne can be

adm ni stered, for exanple, systemcally or 10

| ocally. Routes for system c admnistration in genera
i nclude, for exanple, transdermal, oral, parentera
routes, including subcutaneous, intravenous,
|ntranuscular |ntraarter|al |ntradernal and

N L s o o o
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WO 2010/ 037539PCT/ EP2009/ 007032 117 The inventive

vacci ne can additionally contain one or nore auxiliary
WQI803t8es in order to further increase its PCI/EP2009/007032

I mmunogenicity. A synergistic action of the at | east

one (M RNA of the adjuvant conponent of the inventive

i mrunosti nul atory conp03|t|i§hconplexed wth a

cationic or polycationic conpound, and/or of the at

of , the i,nventive

| R
- o il GRS PLepRRTS HIESE RoreiSire i il gogresuls are

achie¥ed®ih raspelct bty poHREdtRIACS the\RNA s TRYinEE heretr idNstbEdss step d). The
contained in the inventive vacci ne as descri bed above,

material fprdhe:rexBIsG PR ie PEdera iy Ras)ys ¥inkpepgenenand non- alky'ated
I lpa t YA/ |

poNSBIBUR B8Rl A6 L ApIERL I RAIE! Yy phses it

polysyegnecdivinplbenzepampt knownmeo sedkor ttheypupieatiop ipHeethod step d), the

” , I
pon B ABT A 5 bl 53k Oy Bk o i
metlﬁcoxjsrnaadfanestomh&srsaltyr abtrinaié ecanube! usady sAbsbeanbatted porous
polys i ERRE DY ek PR R Bo b Br MRS B bk b Qg g pm and -
pord §izé h;ézaanineeoofA agooaléngen 08iAgral3,5¢0RS; 46996?& |set/@'y)part|cularly
or, cy I ne al l,ow an i mmupe
pref i ises I B BRI B th@elored Bt 1HE PV Tapes A Rd 2bove can
be a%ﬁlé@é&j img dagtiduelyl faveithblemirheP itNtARNASEri AIN@f e reverse phases.
| uenced in a targeted ggnner Partrgglarl

The MPérCewréGamrm be y‘amfd out BY thenioaaireethod i ipadhavingcpositive
harge HEP‘%_%%O@@% heY FRBAK IR ad NEEHAEMIhNS R nEMRINEIKI dMGRzed RNA.

« a? urt hero tr onot e tpﬁe I EI%1SI'1Z':UI eu |tmrune rtesBonsle I§VSUC%e

An igg ppir-having ja- I@ophrucghaqagteq which & slqwedgdown by they r]_ongpolar stationary

pha{eLoﬁ grel I'et/elggs F!I'{aﬁel %gtéri‘r 1L Js3forrlnlei ]ré 'this LrC%rg%e,r h i)gaf,trkes, e precise

condirLeQS,forltbleep pair m%thqun@rsg bé u/vczged lout @0piridallgifor each concrete

ol R0 LR S 6o o o
soluioe [roasiblate-gredlly kawdrbe theaddlt iof EISE Mpacdllomiayn laefavourable manner,

ncluded in the {nventiyve vaccine ar e emul
Al TTOET £ Sshpre, FAGEaRT e oG SER Lrgliyfprmmonium
com@eundsorummlr@ut)s&dmumuhame/bdc&ulté &teenolenm Wsé Meferably, 0.1 M

ents; taste-i i ng ,agents, ut i
wiethglammonium asgiie (s ?@eﬁﬁ%’s @@Hﬂga&gﬁeﬂ% fﬁﬁs‘rz The choice of mobile
phas%ngép@‘rﬂéjaﬂttﬁe nRURSSS haldeViesd separaliB. THIY @RtlahY ehal A hidBile phase
can al so additionally contain any further conpound,
founghfogka sRecifisoveRarREoBesChmNesbe KIPWRI fey exa@plep frang the prior art,
canftit sl ﬂgn@értémréaWII{Q§ Jrr'o%miébrargt‘?om#mr; A itk |a'dE&uate prospect of
receptors , TLR6, TLRY
SUCC“EERSTheTLd%gl efutiono comgitionse inopartisulisi thii mphalef phaseyuseds must be

oo BERCR) o0 T bty SRR Bl e of

aquddLRbdlveTt ARt2aroorgdniRiGlvent\dn be employed as the mobile phase for elution of

the ég%p/ gﬁg cgﬁeacé-@EE% OE;(Q&OZ %dﬁgﬂ%}@’)&g& complexed with a cationic

or piﬂ;é&dtren&t tamﬁegd:pa A z(tdlS:E).l‘blgl))ne dresi mgtlrseo( ,Seicuatled at least one
R RNA t
therGRRGHRAIY ACHYR ST ALERE: SR TP EPETSHSY TN KIELC method.

In thi9lcBhekt, (Ol RMrabTe i€ a Husbe wWaldhyhdsn i Berticaram HHH of about 7, for
si ngl e- st randed CpG RNA G—RNA The CpG nucl eic

exaraehed 65 ef Palsty 50c dht%?érsasafhel éﬁ‘éftoué n@lent; npgeferably, the buffer
trret(rmrtn?rgﬁmn‘?)a&)'att@si& ﬂﬁé&iuﬁﬁhueﬁraﬂy NStefeRiBly 4€ oSe Weﬂﬁ%ﬁ{y%)mmonrum
f(s)). Accordinhg to a first preferred
alternatlve at | east one CpG notif contained in these
sequences, that is to say the C (cytosine) and the G
(guanine) of the CpG notif, is unnethylated. Al
further cytosines or guanines optionally contained in
t hese sequences can be either nethylated or
unnethylated Accordlng to a further preferred

I o A M~ 1 . o ~
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15 i mmunosti nul atory conposition, i.e. the at |east
one (M RNA of the adjuvant conponent of the inventive

WO pt0t08%589 mul at ory conposition conpl exed wi t h BCT/EP2009/007032
cationic or polycationic conpound, together with the
at |least one free nnRNA of the inventive
i mrunosti mul atory conpositi may be used for the
preparation of a pharnaceutlcal conmposition or a

sl B 5 Rt bl AR eS80 MR g e

hereimén dieSiSﬁ%QE‘r rAdtHodli The dafanicasIvet emplbybe itz mobile phase can be
the inventive i nmunosti mul ato

Accordin
acetpp) ssmpﬁeﬁo Pha MR of \s*t,ﬁseﬁ\eﬁ»nmtnarttfai Ty eessEably aetonitrile.

The ?fun?t&ﬁldnrﬁfem RMA %34FinB8 hefdin trhr%eﬂ‘rbd's@?sd) 3@ dnHPMAmethod as
he adj uvant conponent of the inventive

desqrtbﬁéngmlcmtlhmrlﬁtcatmsth@|aérteaﬁé@pﬁ dReRNA ihbg complexed with a
catu&ﬂ& bP Pbl?c:ﬁfomgé) dﬁﬂabt Qfthé P@EH%HQ Gree HAGIGA IAké?rrcol.’tfn%hat least one
The at Feast one Tree RRNA of the Inventive
therapemtinaliyt activieaprotejn, cantigesi anidém, antibpdy eresastivélpr is(eanded out in a
r f 0 di,c r
o509 I S BIEDb ok AR g ooy
preferiablyas esixtups ef @riab yrietbylemtrehidm GlmBlﬂ'&El, phbraand acetonitrile. It has

emeg%ldictg:}g |knge gegggﬁilarl}?g%on %’iﬁ[’ ﬁl tﬁormtib’ilel ;}/hn?g 20Rins 5.0 vol.% to
20. (DG@II%Qif RFRtd stklent, WEBES on Ghé aiohtle phideshad ehd tefdisder to make up

dder, 30 canc rectal tunors, sto
100de§ Goh él&e%ﬂ”ee&%t%i‘fem A8 c‘!F'éfaﬁaFtCU&aéthféYO“th‘tﬁ a%?aweﬁtod according
to tHERIFVBARNOCAE ROBAS phasedEGRAShs 93NERRA to WiST Vd18% GRIERINIC solvent,
cervical cancer, acute nyel oid | eukaema (AM.), acute

basqd, ap 1be d"CPkét?kM/aa'(dAﬁm rereaipdsti to mpks 6Pl Q% MRlenis Ahe aqueous

solvertVElutiof I @ RNAY AR, %%H'%rétﬁ%ﬁéﬂlﬁl%%@t ledIEBARE GATRNA, to be
vari ous Vi rus-induc tunors suc

complEred 08iMS 30RUPHEPROPOlYOEIRATR compoundingl the tialpastthmafree mRNA,

encé’d fihg 3t led le éb%%&g?@ﬁ&dt@gﬁgggr% %8%?r?a¥¢]g&l ar?c%rcérﬂ%%ﬁy, Trespectively,

can \subsequemtydmaedarttadmns|s()eragcallymrkbyt tnegng| gfn;p g(anlm,nt separation. In the

ed
case %ﬁ?ﬂ §Ofrﬁ§% éepc%ag‘o'n ngngp ﬁmésﬁpl%ﬁfﬁfeg ;S‘ﬁ Oeln |s U&Hfed out with a
singldTélng agbue 66a InyikiahooBsverat olutihg agertUwhith, reinding constant, it being

car ci nona = lung cancer .= bronchial . 5 carci nhoma),
posSor o r i A Ee S PR P ogad auire SRk agent
carci noma, glioblastoma, rectal carcinonms,
astrocytoma, brain tunors, retinoblastom, basali
Thepprasent rratens tapplisationealse | RyBYidss gninsthoga gf ﬁ’éPSf%%{H‘ée?”d ‘optionally
adm‘?ﬁﬁ@ﬁ FHeCinGANRB imnb BB Ul Q@ﬁg@fltlomggk'csn@onents as defined
syndrone, neni ngi omas, Schneeber di sease
aboyg ptbp hipeé¢rdive Lph;\rmaqwu(@g@” gorftgrp@tmnd@g thetam\@nhm yaccine, as defined
Burkitt's |ynmphoma, | aryngeal
aboggﬁégﬁﬁﬁﬁggﬁﬁbﬁgﬁtggﬁt-10 t hynoma, corpus carci noma
@ borq:elle,caitvoemf blood -delis] griofessional rapttigem presantgighrcells @kas)k respecially
CU% S roqp Eead&peck tunors, oligodendrogliona
ri (R D .
vulva F Pni'stinal cancer, colon carci noma,

(b) oe&mpkfageﬁi ocﬁathel blowd  cellsheprofessigedl amgeoepbesenmgt cells (APCs),
i nvol t |1 i nt
Lp\égp%gﬂgngﬂbc{gwﬁagéls {%thP afps@pc%tg R t;"é(ﬁt"tt"ﬁl quHB?sélmulatory

OV &ohpdsitian G Mts( conttich &) t@f@bﬂ@@bharmwﬁﬁéﬂ t&mposition or the
carci ngma (= pancreatic cancer), 15endonetria
car'BY§TUMRYAqCGiNFer et ast ases, penile cancer, tongue
cancer, gall bl adder cancer, |eukaem a, plasnocytona,
lid tunDr, prostate cancer (: prostate tunors), etc..
Furthernore, the inventive imunostinul atory
conposition, the inventive pharmaceutical conposition
or the inventive vaccine, or the at | east one (m RNA
of the adjuvant 20 conponent of the inventive

i mmunosti nul at ory conposition conplexed with a
catlonlc or polycatlonlc conpound together with the

oy R I A o a1
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WD 2010/ 037539PCT/ EP2009/ 007032 120 i nfl ammati on),
ant hrax, appendicitis, borreliosis, botulism
w@2phy1sebact er, Chl anydi a trachomati s (i nfl anP&E/ERW0YE07032
the urethra, conjunctivitis), cholera, diphtheria,
donavanosi s, epiglottitis, typhus fever, gas gangrene,
gonorrhoea, rabbit fever, F@&éobacter pylorl whoopi ng
cough, climtic bubo, osteonyelltls Leglonnalre S
di sease, . | epros er .\ .
In Uit bf &€ PrBetpyerione e ¢516" SRR wideritepd according to
the REhton Mﬁ\@@ﬂn E&nﬂﬂfﬂa@*%n eneiehed & sdb@tﬁﬁ!léily pure population of red
(Chorloann on noma, paratyphus, Reiter's
ad eRjls o AERNU rstﬁgz rnﬁmn%#e@f Splbs fP@%@%@@ﬂP ég¢%ﬁ@rqeés from whole
blodba'bﬁ;ddpﬁﬁ’lﬁn oranBINRRbiicd, Y8 Uom HsEPI88n f):ew h nodes, only a small
SyphI|IS tetanus, tripper, tsutsudanmushi ‘di sease,
propatien of I psefessional fiGs, beingjiptesent  (Reeferably, dlood gells in the present
S G r
mve%hgrqgag%atyégg )}ugﬁfr?&]eﬁy%‘i gﬁs§§é?m @EY ac?ﬁga?lq 1:%¥m9ﬁ [ﬂ'ébérﬁén of well
d;ﬁdmedthsadzproﬁassonad}aagg@ piesaing, celle AMGE oopeda ]y datdritic cells (DCs).
Theéﬁ&ﬁcﬁ elmasf I %(ii a <(::oarmOnl th{)gV%?rﬁ]tlﬁ\geg gngﬁ)x Bg%re ra?\/ fresh blood
celld, uegnhe pspodi bew\@eﬂbbﬂae;tloﬁldf eedslosd tesllss(énpsanabﬁbbpd withdrawal) and

si s asi s i ce nalar a ] Cr Qscopy, .
vangiiagcBREB MY Tt el iiBed b rrgaPhalese Jeacb i, paricularly
pref@r@blyﬂ@ssttﬁﬁewmd Mﬂlp&&l@ﬁﬂﬂy @)‘iéférabWQéﬁltHﬁ\ 1 dPEMOWERer, the blood

toxoplasnDS|s ononi asi s, panoson asi s

cell g 2 égﬁ ﬁ(ﬁ:ogilleg(lq%égg pre@rgr})td@yed]tlonép%mﬁléﬁll@slplgod cells obtained upon
withHPRAR RY bl ord8 B, & § SarPpdPhtitirPd il GedtARAVEY Mfined herein, and

Li kewi se, the inventive |nnunost|nulatory conposi tion,
Wh'fmgelsmfﬁﬁqb?@l%ﬁm Haeleusei cal conposition or the

i nventive vaccine, or the at |east one (nm) RNA of the

adj uvant conponent of the inventive imunostinul atory
Bloqxbmjbghgyr bg cotieqsed freth @ ahinzal cathuprancpasienBy standard methods, for
exarﬁ?t%%nhk&méfe @ﬁé@ 9%@ g%stl I& %%%tbpa%edl\f)){ F r¥z1h§r %r Lu‘?t%gfe V91, Serum
is olstaimpd $m khowan mimxyrebby uemhlétmg the mmblepdrtahstmnemsf RBMCs may be

nedi canment for e pro l,axi s, treatnment,, and/ o
merpgrd 8 a, SV & G SUTBEHAAR dtEIRUEE. O AIPGT 1 These are
con@brﬁuaaslqsusclaﬁdbgf DdimetddYirdidésdiddd b tBeyairsiNatire 2640793-794, 1964;
r localised t oi nmune, di sorders

Scawég%‘?ﬂ&c '(S'hve%%um'r Aéi b7 eIt & &eperaihorees gy pathdravaag blood
frorrpfth@&malvmu%?%%@ a&’rﬁn%‘tﬂ QAMING MIGEST ST FERiP el é??‘/rgrﬁﬂ (25°C),

Into he cat egori es ten1c syndrones I hcl ud
conwgupgﬁﬂ)ccqmu@gépqpﬂlmﬂ@pdgm diasizppte, fgr@igngty gradient centrlfugatlon

Durl;hgrga:[réjggc?n% g&ﬂﬁ £tnf%b Qlje(NH‘ér ﬁ@r(/\tis/ cg)g@adat the Ficoll/blood

ocal "syndrones
intedaoghéernad thgired blopdecells dndmﬁ waqmgbélltesblm tells e sedimented.

he Bl wali PR s SERHAt b Sy R By o uable

bufféraletgalstm‘lmesmaéhelpwccs aeqﬂqsfeably m;:.:rcadd fona lsHiOrplsetoB(t treatment

scl erosi s) |nvolve.V|rt al. | ny.circ
Witk 58 0550 5a0io 48 Guf HORTL AL ATGUE.bE FERCA o washed a
funﬁerr%beﬁ MHGHE tinfes SEikE 6 el (U dsIPBSOkRHIR).C TRG icBIld Higtaidbd can then
ype aut oi mune di seases or type Il autoi nmune

optigina) bfat@e%oreqﬂ upgessuitahle ganditions renvenienadlyat of0°Eywatil fuyther use.
aut oi nmune di seases, such as, for exanple, nultiple
sclerosis (M), rheunat0|d arthrltls WO

Accogtitg W&SQ@@%E@M@@WB@ klaad ael@bmresdlanebfpreﬂdr to transfection

are ﬁ%ﬁbﬁ&sﬁ c&l t@aseg% V\))J i gP? gr?odlge GO R gollfectlorg5 ofolflood cells

6T hMine
chronlc hepatltls colitis ulcerosa type | allergy
di seases, type Il allergy diseases, type Il allergy

di seases, type |1V allergy diseases, fibronyalgia, hair
ki ss, Bechterew s di sease, Crohn's di sease, Myasthenia
gravis, neurodermtis, Polynyalgia 5 rheunmatica,
progreSS|ve systen1c scler03|s (PSS) Relter S

- D T T 1 LR
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25 inmmunostinmul atory conposition, may be used for
(the preparation of a nedicanent for) the prophyl axis,
WQ pEawdEd , and/ or anelioration of allergies oPCI/EP2009/007032

allergic diseases, i.e. diseases related to allergies.
Allergy is a condition that typically i nvol ves an
abnormal , acquired innunolo hypersensitivity to

certain foreign antigens or a Iergens such as the

al.l er nt.j ens as ove., Such_al
espésie P Dot rtrr e i et o] i P i g 1 g5 gy e s
thanam h gR6ferabsy Q%fthﬂﬁd halparieuRHY parsbid esss weth X h @Rl very particularly
E grent sources, e.g. fromanimls, plants, fungi,
preferablydess ghanet b. AIIergens in this context include e.g.
gr asses, poIIens nol ds, drugs, or nunerous
environnmental triggers, etc. Allergies normally result
In the centext Af e Rresanenneention] sendnitisr el dPons as tused hasthe above

me B Oh S B 04 ) T SRR 8 BB T Kl e wpically

potenh estigeal fresegtng celW(AHGmthmg'ypigalbomsdess ¢het &lgibiyyto stimulate naive T
S eraI di .f h u TR

cell el)n %G8 \;/)n(sjg &' {l%m Zgue o% ma%{ 18N %‘gfrr tréd %Sglpggsggsr,ae?ﬁ%aally in

thosteahaﬁ prbeids Iaﬁle'n&tromhestah mmfaby BCs peisks aﬂtétd%ogéﬁeonbhaemopmetuc

. the word "allerqgy" s restricted t

inefgso db gbitsiEFsIF (100 NP Hes0s PG oRREm LA obG 1% PRSEF Gafiferentil

morpB&log GiRnbE/fe a-ﬁ)dpﬁnl:tl@v PRHeS &6ty toVitinyulSte naSve T cell proliferation
character|?$g excessi ve activation of nmast

| s
appeass tcbg%gbqﬁ ety(eep élpse VaHOES li)ﬁgsu $etsy |stg,3§tt@ﬁp éugg%sted that the so-
anédﬂfnh@lmat MY IyRsRAAerivdPLulsen b Pt Fén’fbr?‘n\/ GRS sBulatory or
benign as a runny nose, to life-threatenin

tole@garpﬁyfua@ttqne respsetvehn dOGe 2 dervad frrmmohpng m@%progemtors and

o€ S I t
arc@lH e{ngilhg %!ls)tg a‘s'q%l Jﬁeﬁ%&‘%u&&gv\gﬁ ot 'rt](gnrr‘ci) gﬁuﬁﬁ“?ﬁtgs ripheral tissues.
Wltlmucdéfabent dlsbumsgiRCsc dlrffqmm{ata/ iap{l sbqdogwdiantivet &0 rtbeintekisg up and
proc%,si1 aé/&?%it/'ggm;) ?n&a ﬁggﬁgpg%nént p\fgs)entagl)n Bh %et cél lhsjupfhj:é fnked to major
histetempatibiitys (MECY enmzl@c;ulesr U poar a@roﬂmalest)mukaoen nDﬁhldnldargo further

ratory, .aller es ngs Kin .

matyiEh ghedrEden frroann Grherlivity Ve fEh resay antiens o T
cells e indsic€an Qﬂi&wunhh&ﬁﬁmé&@ﬂmablradel\aﬁgi u(c@@i@tn@@t)entlﬂc and clinical

derpmatitis food allergies, allergies to nedici

integgst-dug fo; We?’éﬁérrﬂlet'ﬂ e m:gggm res Rt A po&eﬂgal Useas biological

adjuvaME Thi fdufTl4REIREd, M| Alefir 3 EHRIFPRSbIveMBNt Thehd MvATlhbYBlogy of
phar maceut i cal conp03|t|on or the inventive 15

toletpgee japd, autpimmenityt - Peadrticorlls( (G wrevenemayplipaht used in the

confemqrﬂ@?;es@rft |M%‘ﬁt|brmvmeﬁ‘(§ b?’? IAWEFHARRIE TRk 8@5@ i¥ required or envisaged.

osition conp 'exed wmth a cationic ol ycationic

Suctrohrpdwm celﬂSo@%@%eas wefimed: pleovet mayake 'iﬂ*féed foen eifferendftissues as

o5 PR Yo SERAR TP G RSP 8 P

di seases, preferably by desen3|t|2|ng t he i mune

Prefgr&@ﬁ(t Iglogd (%j%eglé;érl er R aaﬁ;gg rb%re%e%ltllngglélﬁ]e/‘%%% espeaally dendritic

cellﬁd]fl[sr)} 1105 g fdﬂghamn\&i‘nfle@tmeth)ocﬁbfbltrlahsfe):ftlohf‘tmdabbtﬁfrgﬁyl Zministration
anti gen encoded

phaiTTRrGHOSY (SATPR 5Py 066%8%?6’3/‘30?1“%4@ I y"V?fﬁé)n Prigigafe from the

actuAN PafidrR BvHRMAIl BeO trbREHGRItR tisd bBArnalcBWHAE co@Poitiom .of The present
amount of the ﬁller gen or allergic antigen may then be

invengpr Gtelpggsispl 19 elhe Rhagppcssyca fompesitinh of the m‘w‘e according to
until the immune systemof the patient to be treated
tolerates a specific 25anpount of allergen or allergic
antigen. In the context of the above, the invention
furthernore relates also to the use of the inventive
i mmunosti mul atory conposition, the inventive
phar maceuti cal conposition or the inventive vaccine,
or the at |east one (M RNA of the adjuvant conponent
of the |nvent|ve 30 |nnunost|nulatory conp03|t|on

o o . o, . o
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15 The present invention relates also to an in vitro
transcription nethod for the preparation of the at

WO 2as3see (M) RNA, to be conpl exed with a cat i BCI/EP2909/007032
pol ycationi c compound, or the at |east one free nMRNA
respectively, encoding at | east one therapeutically
active protein, antigen and anti body, both as
defined above, conprising the follow ng steps:

re ra i on/ Si o deso rjb
the JoieRRaE B Blare Pl abl PHaR AekEpte bliod BB Relgional antigen
presetiigNslls (AP@E espatidIBxdxehdiiti¢ belk (Dak). oni ¢ or
pol ycati oni c conmpound, or the at |east one free nMRNA
respectively, encoding at |east one therapeutically
The@fnbé&idH Stk Blocédl B EProfidslbRrd] aﬁﬂgérbﬁl‘&’entmitdéll@@\PCs especially
descri bed above b)addltlon of the esoxy)ri bonucl ei ¢
dendifict cells ARCHn isy likevyise raarriae PPt by ncareaPrMeBedns-gsbrgneans of
I a I e X
el sl R Py RLHERC rbAefal) Yonly by
adminjstrationiofi e invertive hempeatlwMﬁqutffu@hbrm@oisfe@mnde&ents
selected fromthe chenmically nodified nucl eosi des as
defi ned above as replacenent (partially or conpletely)
ThefRINA andefivied ieretn, partidotariyabe atdkasy ooe GIRNA) gomp{ﬂxeds\iitihescationic

A G. U and/ 30,
or YRRy BB AhUE @bardb R, s MV IRGFBF g at least one
therBgdutiahlly adtivehorl, Lintibry and/on bhiitiglyn t@b@@&e@easa foBithdJin vitro

a5 e 5 8) G e ooeh (0 ST i the ary
espadifiyRtdnemi&d s;trhlees(sdﬁsgﬁma;larwgﬂéfa}aglwbmb@lnsl di ntdn@cum biological

vitro transcription nmediumand in vitro transcription
methedstwlich Bé‘é%%!&e)aﬁY begruEeatiQned@bgve.and d) optional |y

purification and renoval of the unincorporated

nucl eotides fromthe in vitro transcription nedium 5
As defipedsbsye rthq@@nml I thensid tadranded thivklporreds apsoysionl antigen
presteﬂtgrlméeeégﬁgg\bgg Xfah? ﬁghgﬁﬁ%g@gﬁtb%p J2Ed 'ﬂgghg Zﬁb ﬁv@%thod of
trantfectjsinadrel cbpironalhﬁaq!mepﬂnaabn,omtlmfantﬁw\ as dbfem!t heveie, partlcularly the

exed wi.th a ca |on| . .
sl crm o PR, neo Rt CoBadfensi of e inventive
phamiidauticat speatpokiveh Yor vangiaeli I’Fglrthérnhc&e,sidrﬂnhetri@on of such transfected

t hera eutlcaLVI active ;oteln antlgen an

cells i P GRGY o] vibhsni5h ABEIGE FyBH e 17 R i e eraasplentation

into4f€ Host bBlanRXAIRRhE cge P HU@IC%NGS eéllsf magre Rhisidedrae Well i carried
pl asm ds, or RNA sequences corresgondln t her et 0)

out b, eruphH seprhal hegherrmentonediaetng.y In fig sonuet azwgan'sm (or

a bé.ﬁg MypicaBy ifleatk trhamaRNSEIEEBY IfRIN, " ARG IOBLifR Restitéd hereto, the
be carrled out using a vector haV|ng a RNA pol yner ase

grousl geInpsing hemamy andj animaly, neluding 8.8 pig 8ol caﬁ , swine, dog, cat,
don}é%ﬁ%r& Z Wi Bddrte iRk |n%$nonth ?ﬁmln@ (SBTRUARGHoYe, living

ectors see a Preference Is given,
tissifes ias ereatiphes aliayet hes)eefe@btycderlvedl érprrh@ee @rg@ﬁ@narAChnﬁﬁ'ztratlon of

the Qrﬁns]fgctgé @gl ng) %\ € I|9|P1§tt,rs?& %‘?ﬂ% d‘; H)gnuc h§ny suitable

adrramstdatmqtmm:,ee gussgsiemmllbe ahdamshmiebexg liatrar or atsansdermal oral,

des d ho
Paf?(ngfgyg)epﬂlgcf B%ﬁlﬂ)&y&%gglgsm I’eaé'fgLaﬁléﬂ Lar wérgger}oéis |njﬁctkﬂnts A§8p|ca| and/or
intratrfg@znssmtbmdduﬁma@dbmdl ng for a protein as defined

above, e.g. a
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20 therapeutically active protein, an antigen or an

anti body, is typically cloned into a vector, for
W@nob®3%ia a multiple cloning site of the veREHEP2009/007032

used. Prior to transcription, the plasmd is typically

cleaved with restriction enzyrres at the site at which

the future 3' end of the at ast one (m RNA of the

adj uvant corrponent as defi n%afabove or the at | east

one free MRNA efin above is to be | ocatged, usi
Acc g toamIne R et (e PRI 1ayRItOR sp5PTop ey FuHENP for the

prepkltiohiof the ihtdritiveimMRAbSint 1 BtrdyUédmpgbsition] Esthprishipefo(lolMYAteps:

of the adjuvant conponent as defined above or the at
| edbt OREEPRFIBS ARG UNANt FOMPRBENASBIENISING SFcerBTtiAR of ﬁb'ea-"t one
vect or S |&§:,q5p o} y
obt ai nezﬁmﬁéﬁaﬁng?@?g’l %b@k{‘i{ 'S ;Jeﬁeg! gﬁtgg? bldei%tnec or polycationic
pr epar e cprr@oqrarbsaQW)‘me%@m@r preteraldly dyasixingahe @t 193t e (MRNA

r I Aukhe [ 0
th i o eggL a%eﬁg?éf :R)%thh gn@egﬁ}gse f(a"\ol/?th %g &fg?ﬂc ({F polycationic
cont ai nsonheumie@srdaﬁmedﬁboaem pol yner ase b| nd| ng
SI% IS rn her referred g §g o of é dding in a
ot e PERE0E e BT s e iy o ey dding
further spatﬁﬂrceatrbdaesieﬂnéM)alﬁcﬂkuhéBt?EzSQBGE/fEB&BR)IQAOs@HéBﬁed above
125 nore preferably 15 to 30 further E@C eotlde§

WFF'&"" the at

nost pré&f é*?eaB WVHR %ﬂﬂ%‘i[‘hﬁi‘*@?'&?dﬁf‘:ﬂ et} FiERS
to the ilghsvbhd fled MRMGL R B&ﬂrféﬂ db@ﬁ@térﬁﬂdest:hﬂeast one therapeutically
(desoxy)ri bonucleic acid, e. (; ecific 5 DNA or
RNA t enFiiesprotein, tayhs@aémdﬂormr'br ined pkRveof RNase
in order to ensure a high yield. Purification can be
carried out by any process known in the art, for
The spagabed “afiumant comnanent’ ckipseratkd arcardiegtto gy step a) of the inventive
r f
e ENEHAAG, B SSEPREDSEIa R ARGyt componen
with( destionyiy rar miymetienic aoipbund efdabit o anpedifiviratiooto form a stable
corntpr agg&CsHeE ht : oﬂb(ﬁ/rr:ed}tl’rlsmr?pﬁ‘)rt%ﬁ{ Eriagltng free c\ﬂ &il or polycationic compound
or o(ntyes m)eyl)etuablgmm}illeamommrdmams o ehimadadvamd:emps)hemt aler complexrng

e B R Ty S BRSNS i

compbgnd iihe d@f@%ﬁﬁ(ﬂhhpbr@hﬂldttypﬂcﬂlﬂ sef@cRddud gat ﬂree(hﬁmlal iy entirely
|i)pr Xi mat e y about such ‘ﬂﬁ’iﬁd eic acid. A

compliived Ang o, T (GRHORIE sRAVSHIPBIS SARRAUAFT e PRa piclectably small

amdvipt reﬁ%lusl M RO ApRTich. IMRsfdabahaafidlof tife sdjuddht corﬂ'ﬁéﬁ'ént i.e. the
pr ef eralr\g60 roximately fromabout 1 to about 20 il

ratlcwf the GOR t%ﬁ@ pAtionie et pq{maéowﬁéperpam Sarsbﬂm'ﬁatrémgﬁ of about

6:1 to ?odultb poiy @@th?@ l;{?% : b -frolf §bdd 5V4 /Q? todabout 0,5:1 (w/w),

ranscription medi um dontai ns nucl eo
everf AigR p@wablwwabmd/%} (@VR)te about Tek i) er of abedtelst ww) to about
i V
121 . g h AR ap S PR WURBL 4 ),
nucl eosi des as defined above. Such 20 (chem cally

el 8 RO RRa O B BETFT RGP 26 TRE et Whponent
confpiMBing WMo asidling rof GM%astaj’id (OPRNA Itahip}exed evith' a Emi‘cenc or polycationic
naturall occurring nucl eoti

compgend) andfhe Seond sp RESHdr s 7 ﬂs%eugrp ﬁé“%é Paoy Phgalculated
on thdBasiSHPthelitro Hs Wra’ifoe(r\tfplreh% bﬁﬂieaéiﬁr% Rmcomplex In the
nucleotrdes A GNP UMP_and/or CIVP ared% y
conisxabthe PrEsanhNVEIEPRGN HEP-FAtiR ip wreferablycia Fd?"&?no 2apayt 0.1-10,
prefEBéBlyCrﬁlaJ #an8PBf BPUBLICA ¥indl WUR Preferdtsly #0a MAgRES about 0.5-2 or 0.7-2
nucl’eoti de, preferably fromO.1 to & nM per
nucl eoti de, preferably approximately 4 mMin total
(Chem cally) nodified nucl eotides as descri bed above
(approximately 1 mM per nucl eotide, preferably
approximately 4 mMin total), are typically added in
such an amount that the native nucleotide is replaced
conpletely by the (nDdrfred) nucleotrde(s) conprrsrng
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10 T7-Opti nRNA Kit, CureVac, Tubingen, Gernmany),
T3- RNA pol ynerase or SP6, typically approximately from
wawwed3sen U, preferably approxi mately from 25P€HERZ09/007032
U nore preferably approximately from50 to 150 U, and
nost preferably approxi mately 100 U of RNA pol ynerase.
The in vitro transcription Tgplun1|s further
preferably kept free of RNase in order to avoid
dation t.he rans ribed (nm) RNA. A suit [
reg 6 4% Faiioeh RYPTRSAUG8 R s, A TRER LR IBh PIEitTaRYy e range o
aboGtANYdigs in addition an RNase inhibitor. In a step c¢)
of the inventive in vitro transcription nethod, the
(desoxy)ribonucl eic acid of step b) is incubated and
Addﬁtr@aﬁy w BRGnhtVely)8hd Pt csfrtﬁe ?.Fsaeéﬁ.;l)bpédt Q. TRE LYV ant component
typically for approxi mate X m nut es,
conwrleuﬂsroaﬁps}s'$'@g Oégbleés@ aret@VRNAGomplaxed witha eatiopiglonpalycationic
2 €lie G0 LD FhHRNA Iso b
Co@%gﬁgx%ﬁ{at ely Cfg g?tgféreagpyé%t H@? 'ieg 42C. ) maey also be
selectad i diej |omerttgﬁpelnaxr@5tgnulgtogpv@np@§@m§yom the RsiA of the molar ratio of
I r | e 1.n
oot RNATIP HREh 0B &, e TRt Rior e B Gal tolonEfi Befly complered
wuth‘:lﬁ: |cdt|@bt ar pehj/ckt}orﬁh eompaunst) raln|dtth® at leastpimeffeseatnRNAL bfethe second
to b th a cationi
compprt YRR DB EStHIARR o B THRNAL! iadle Gl 2pRBnen to the at
Ieasflaﬁﬂ\fre@ﬁm Bgtf@tsekgrftﬁf:orﬂ &&bﬁgﬂh@rk&pﬂ@d&ﬂidcr that tHéemh olar ratio
r ot ei anti gen and/ or antibody, respectively, th .
suffiges the 7HvE (HGPk? /orstﬂﬁ%éanumn% oMor: Ristsraln 3&:@9@*{ fgfio of the

(M)A BRIHRQEj Vb RRcdmMpHRAVER, thO B llehidt ©AE K8 nfINA Bethk 88&dndidmponent
can optlonally take place in step d) of the in V|tro

may beyseletegheigoiront e Hpelap Eaier ofi #gdefmed pbovenaemta iplarmgtio of about
0.061H 3) &n¢. 0. ?ﬂyo%' toailh €0.R10B8SE G 7N ol e ok, £4M B, 1:0.8,
used, for exanp 0" chr 6mat ogr aphi ¢ puri f'i cation’
1:0.5r bBeés 385, 160. g 1 Qﬁt |1 10.2,y1:@hr bAW 041008y etcgel from any range formed
| f
oy T S Gyl Pl R BRI g 000, 001
to 1100y @dl : 1 tom0tded, il rf mtooou,rmaebn it i000 , 19eafl lutrto AAyi, 0.001:1 to

“3%‘:’%3‘%28%?%% Eonf.fr Qtut h Enra‘ltg(r)dgrte S géffinity

chromat ography, gel filtration etc., can WO

2010/ 037539PCT/ EP2009/ 0070 sed for this
Eve Rafe £'¢) %rePlr/C@stmsﬁr ooyl f’%‘gef iceivRiat sPmaRneRte the at
IeaSSSHéJﬁQé? MRARA BetheReEbMEEShbneft Bhay BF salectal ol E &I BM&nge of about
to be conplexed with a catlonlc or

0. Obbw&-&t% riast er@f?ﬁ%hmdhe molfﬁfratfm@f the (MR oihe adjuyant component
to tHRAeasE BROAEO hRNA bEdRtselllR LAIRPEHRRANMaE B! s¥leflelic/e from a molar

protein, antigen and/or antibody, respéectively, can be

ratiqbf abione it 1. tndhlswartmmné)odamrmartmé the zheye definitions wiil regard to
t ning the transcri bed RNA can
“m%iﬁ&%g yq%ﬁ,@ggggggéay th DNase in order to renove
the DNA tenplate still contained in the reaction

i 5 EAfion JOF PRSP anbliod e By SRS PR RIS cgppound i
pref‘énhblyt sebsdrftdoed cBRiNhic anpolyeatidnikeonypaune as idafinezhakpakef suitable for
reversed , phas P)- HPLC. This ender Lt possihl
B ere nareoy oERbaPE: & TisiercihaPUronety Ao MIRNA eg. by
asscfcraemgg&né sutlerm@d avieh eehedtiodfd s.cﬁblyedtwmd%@ﬁsmhi VAssddiation or
this context the purification ta | ace via a net haod

contpixing, ther Medifie@ {MIRNARS tRRANsptiye pmgblgpgtm\')étogksp@;aos'von with
catl&\m&CBr IR lydafénil OtdrabSithds Nad Rtindd bBNA p’l’@fe?ﬁ%ﬂ)} rkﬁgwdes adjuvant

herein, particularly the at |east one (m

conplexed with a cationic or polycationic conpound or

the at |l east one free nRNA, encoding at |east one

therapeutically active protein, antigen and/or

anti body, respectively, 15 is purified by neans of

HPLC usi ng a porous reverse phase as the stationary

phase (PURE Nbssenger) For exanple for t he

- . . Y a1 - - e
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WO 2010/ 037539PCT/ EP2009/ 007032 128 - 4,500 A. Wth a

reverse phase having these pore sizes, particularly
WQawd03®8ul ts are achieved in respect of the PCI/EP2009/007032

purification of the RNA as defined herein in process

step d). The material for the reverse phase is

preferably a pol ystyrene- dlyégylbenzene and

non- al kyl at ed pol ystyrene-di Vi nyl benzenes can be

proghesabyine BUETh 4t sl ac e B Rh SRy e dmIRR ofhe adjuvant

corr%héﬁtl B2tbMplexatidret Tad prbeRiued fort figbilizing the modified (MRNA is in
pol ystyrene-di vi nyl benzenes whi ch are known per se and

gendipl desgibechn BYéul G832 3 1Phe diedlpryems ohnhicarie RePRPIEA AN teference
mtooti% L BaRt nveRfoRSn Héegmtlrégngﬂf alskYha) &d PeRgYSut bg any suitable

st yrene-di vi nyl benzene which in particular ha
Pfocﬁdrltel'@iownslhﬂée@ﬁ 8.0 0.5 pmand a pore size of 250 A
- 300 A, 900 A - 1,100 A or 3,500 A - 4,500 Ais very
particularly 10 preferably used for the purification
Accolrdlrrgetme@psb)epf the invlestived vertheyof ruerstatideds alesvibed aabove, the
artic larly favo gablﬁ manner W

lnvetnﬁve upTglfJe?glgwq?tgryp f%mpos(%lo&g bﬁ:ﬂ nnggLaCspeCIflchratlo an at
leaspuné free RN ac alefibed aladvel tecthe Widjuvyintt deenpanenppiepared accordlng to

stept o RSB Eo<ok PBRITBIA o R @Al AP FeF o east one

therGhatigity BMve ProtéiAN apfden Bﬁ(Wbﬂanﬁbd)dprH@hdéflrféd above. As further
character, which is slowed down by the non-pol ar

descibgelj brye.ythe Fatip 06 dhey pdjuant, %me%r@nb kroEeprsingt nfeast one (MRNA
confp@Hx@EQw{hna Emoﬁnmﬂﬂkatlbﬂlooé’&%du%ﬁﬁand PR RESH & onent (at least
conditions for the ion pair nethod nust be work edp
oneefigg rMRAHA) ynfti\e &wentivonensmnestyapaios quﬂs@l@nemawh% selected
: » _
eSS SO, f SRRSO AEAE o s o
thergypy, targeng gherapyt, iaprantitallergyf therapy z(ﬂ!ﬂsaﬂltam@,r prophylactic or therapeutic
vachAASRTIDR L 1S oy BUE Th BBV LI ATTPRA L 36658 Gmponent
of thet inabutivel &mmonostimulatoey a:ddﬁﬂbsﬂlontiseserhﬂmd ewphaﬁret a significant

simgoRied iRt LD T DRI S Ui Dol component. in

pardifebithe rambas geldep@nach that b Regnifdakt gmeidinttdiehélesieagne free mRNA
Can;g par ati Thi s means that the ngblle hase found for .

SPﬁ%Yfko én g/é/ﬁéqagtr]gotﬁ angeft¢ienttranslatign of prgsgrd protein in vivo.
Pref@%Bgyﬂh@ ratio’d? AHfuR EntRohPonahtl: free FMAQA iPthelihddntil € ih@dnostimulatory
readily to anot her separation problemw th adequate
CO"WP&ﬁE%&tse@Fteééf%é% as gptingdpbeve a.gitof ghowtontiw/e fsabout 1:10
(w/v{c/]n ke tﬂr@f’s‘ P 8/ fy f&¥ Eeofpﬂﬁ%? 4U§W/w)qysatbog?1 :8 (w/w even more
et er m ned r each s par ati on probl em by nplrlca
prefesaplyr fronara sanga ofi attout 8: bKWém faq@kmus] : 5 dWvAvener hﬁd vdw and most
I I .
prefBla B S AP i o BB @S o iRk B BB Boqtmutatory
contpbsitian isl selesteddroen & ndtiRNK abootinpll éxéd. wi th a cationic or
pol ycationi c conpound, or the at |east one free nRNA,
encodi ng at | east one 30 therapeutically active
Optfpnaligi furthant dapgpon2ne/ as wﬁhb@oabover ampebei ¥dded, tdythehiventive
HPLC. nqthod In this context s favourable if a
ImmyRPFERUIIRNC FPRRRS iy "b%net?rduwgradda'ow #HPSabout 7, for
exanple 6.5 - 7.5, e.g. 7.0, is used as the aqueous
solvent; preferably, the buffer triethylammoni um
acetate is used, particularly preferably a 0.1 M
triethylamoni um WO 2010/ 037539PCT/ EP2009/ 007032 129
acetate buffer which, as described above, also acts as
a counter-ion to RNA as defined herein in the ion pair
met hod. The organi c solvent enployed in the nobile
phase can be acetonitrile, nmethanol or a m xture of
these two, very particularly preferably acetonitrile.
The purification of the RNA as defined herein in
nethod step d) u3|ng an. HPLC met hod as 5 descrlbed

L Y " o, oy



25above, the inventive pharmaceutical conposition or
the inventive vaccine, as defined above, conprising
WO popFISBOW ng steps: (a) collection of bl ood REIVEB3009/007032
prof essi onal antigen presenting cells (APCs),
especially dendritic cells (DCs), and (b) transfection
of the blood cells, professhg&al antigen presenting
cells (APCs), 30especially dendritic cells (DCs), in

vitro with the inventive i nostinul atory.conpositj.o .
Accgidiig o't BT 4 BIGRRT 1RO B LT SR PETH Ao Particblarly kit
of GARRNOSICMpIRINGr dshecdnipim@hisV &INRC Conein  dfhbination, the inventive
, 010/ 037539PCT/ EP2009/ 007032 130 In the context of the
imMyNgstipy atroy, ePResHION 951§ SQMPAPEres, i 8y the gt lepghons) (IRNA, complexed
witHgdgtistie o p%%(ié’rﬁi@g:o oLRE ARt ABasBONEBRBI ENA, encoding at

m xture or an enriched to substantially pure
leash ope thararawtisn! !y agtiviel Rretein edntigen gndlieulapiéledys respectively, and/or an
. r | . .
v ROPBHEBEGE| anp SR NG o PRI FEALRR ilTlons with
infotrhaicspdre the aiministrptiomanid dosagalof tese wairipoberngs.oSoch kit preferably

. of essi gnal AP ein esent. Prefe lLy...blo
s 8LadPs iy Bh &Pl By PR RITAEIE meiBhe] fprtan s Htses.
characterized in that they contain a small proportion

of well-differentiated professional antigen presenting

cells (APCs), especially dendritic cells (DCs). The

bl ood cells as used according to the present invention

may be preferably fresh blood cells, i.e. the period

bet ween col l ection of the blood cells (especially

bl ood wi thdrawal ) and 10 transfection being only

short, e.g. less than 12 h, preferably less than 6 h,

particularly preferably Iess than 2 h and very

particularly preferably less than 1 h. However, the

bl ood cells as used according to the present invention

may al so be bl ood cells obtai ned upon wi thdrawal of

bl ood prior to need, e.g. an operation or a treatnent

as defined herein, and which are stored subsequently

until use. 15 Blood cells may be collected froman

ani mal or human patient by standard nethods, for

exanpl e. Thus whol e bl ood can easily be obtained by

puncturing a suitable vessel. Serumis obtained in

known manner by coagul ating the solid bl ood

constituents. PBMCs may be nentioned as an exanpl e of

an enriched partial population of blood cells. These

are 20 conventionally isolated by a nmethod first

descri bed by Boyum (Nature 204, 793-794, 1964; Scan.

J. Lab. din. Invest. Suppl. 97, 1967). This is

general ly done by w thdrawi ng bl ood fromthe

i ndi vidual and adding it e.g. to a solution of density

1.077 g/m (25C), conventionally containing Ficoll and

sodiumdi atrizoate, for density gradient

centrifugation. During careful centrifugation at room

tenperature, the PBMCs collect at the Ficoll/blood 25

interface whereas the red blood cells and the

remai ning white bl ood cells are sedinented. The

interface wwth the PBMCs is recovered and

conventionally washed with a suitable buffer, e.g.

sterile PBS. The PBMCs are preferably subjected to a

short isotonic treatment with an aqueous sol ution of

e.g. ammoniumchloride. Finally, the PBMCs are washed

a further one or nore tinmes wwth a buffer such as PBS

(sterile). The cells obtained can then 30optionally be

stored under suitable conditions, conventionally at

-70C, until further use. WO

2010/ 037539PCT/ EP2009/ 007032 131
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(especially blood wthdrawal) in step (a) and the
transfection according to step (b), e.g. less than 12

Wb 201p/08F58y abl y | ess than 6 h, particul arly preP&F/aR1099/007032

|l ess than 2 h and very particularly preferably |ess
than 1 h. 5In the context of the present invention,
dendritic cells (DCs), as u ?ﬁ in the above nenti oned
i nventive nmethod of transfeciion and optionally

. admnistration, are typically potent antigen

senting cells (APCs) that typically possess the
ability to stinulate nave T cells. They conprise a

Thetsfplﬁgglg %rgglg’efgggg g]tqtaryfeﬁﬁotlIﬁggrét%{tﬁ%trrlvggtgﬂ%d@}étﬂg TLey are not intended
to hﬁﬂ\&hé AHjER el HERE ireRtioherdi9Sses a het erogeneous

haenopoi'etic 10 |ineage, in that subsets from
di fferent tissues have been shown to posses a

Flgl.:qj%fllc er erﬁe’ Rhs FRIr Hﬂ’ﬂs%@Yhe 9)2}9 onanrlgﬁ%{;erﬁ%} Mtradditfal injection

lity o stlnu ate nave eration appears
to be smirrﬁbl\lbenMngNtdsese/m vigoswinEeisdemposition deasprising an
been su e i . .
oo, SUOBRRES 109 00y B PG A 19 win o o
stlnulaummynmnthWehdgeZHanAd&nuQnZ)c@spbx&iweﬂypnfﬁhme(z1

are derive ron1bone ors

o T out atand D e R Rielle Qe Saeif e cppping, As can
M grati die dedh OLaRZIrhRNAIpRbtakmi r%d;tﬁﬁpleWsI Whithdialvé ebeemtormulated in
tissues, DCS differentiate and %ng active.in Pe

taking U &R GrbleQsitily wEPerhivelyehad n degpfivier influence on the

subsequesiprdisies 8Nfudifeaik, 9.8. hdfre€ Blotartite WAk Prdsemkifdhd Sblution or
maj or his oconpatlblllty (MHC) nol ecul es. Upon

appr opr i W% Stvepuiseellopmopxts whighr s Mo t pegatve influence on the
mat ur at | M AL dind19, RECQRTALY (ArHfIRER boldets HRR d
wher e tﬁgﬁsgﬁggeﬁ?&gﬁfpégnsg B éﬁﬁ %n amine an
an i mmrmaLuengHéewaD(ppsable, mdie wm@atw&leestsblhg/ of the already
scientifd e and 5! A&Nﬁ?\ roﬂamlr?er&j%dg%% to their key role

in anti-cancer host sponses A potential use as

bi ol ogi cal adjuvants i n tunour vaccines, as well as

Figlied bt QP e oS F (eECBRfL oy h thedoG7 Yagnodel for

al so be theapedtia pd”rﬁose@ntFe)(theOéxptehmeﬁf 890000 HizerOVArtumor cells

if no or a Io onse i uired or

envi sagetSre ATBRVPENGST (3126 BBFY and S fhicd, Sy yaseingted © times
above, ngihiRe 2i spdeit edlithr aRe dinké@hentimhiumdsefuldtry composition
nment i oned above or from bl ood, artlcularl from bl ood

sanpl es @SRIEEBraA0ka CShevishedbimitA splipg f@hgaﬁqfwfus Ovalbumin.
cell's, pp %fmxgﬂﬁbnta@hh&% MR%tds&g WISkh $va§ ’éﬁ)@%)yf complexed
espeC|aIIy dendritic cell , for the

i nvent i weitherdigdingfinta Baﬁ@f@fci 1 (ﬂii anRNOpwiheredn the complexed RNA
admi ni styal kARa3RaPRAL RREEH b 6alo GPTROTLA LTI WIBE As can be
vacci ne according t he I nvention orfginate from

actual paen ethlngZ,V\ﬁréé R ay watled pmttam'mdwelone do not exhibit any

phar macel elctcar|1 t m gr?hvtth o cgrfﬁgtans? n:t ?\ergu ep\ég Igﬁmlger lactate

(autologous hariReei Ca conposi P
t he VaCCSIOI‘lmoaL‘CSUrdmsTI ly,ca vé@natlon with a protamine complexed RNA in a

2010/ 037539 9/0070 2.132 the inve

t her ef or'80 %Pg A%Eéﬁpreem'a QU tcar%vgeagceﬂaeaf gty Addition of
pr of essifeeatNARhhgREs ﬂfe&amat rerggorq;elek/én fupREB Wherein a ratio of more
espeC|aIEy dendri t The transfectlﬁn of

the bl odBar & §°th‘*6‘F<£§§'r"‘oﬁ§?R AV Sfer : rES¥e 1 rlg hahgeq proven
(APCs) , t@%@%hfﬂulawy%dvgﬁﬂgﬁduglc cells (DCs), is

i kewi se carried out by common net hods, e.g. by neans

of el ectroporation or chem cal nethods, especially

|'i pofection, preferably only by adni ni stration of the

i nventive conposition w thout further transfection

reagents. The RNA as defined herein, particularly the

at | east one (M) RNA, conplexed with a cationic 10 or
polycatlonlc conmpound, and the at Ieast one free nRNA

o o o, T . .
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20 pharmaceuti cal conposition or vaccine.
Furthernore, adm nistration of such transfected cells

WQ 2018/0p7%%8% ent, to |iving tissues and/or organi B&EEP2909/007032

vivo, particularly retransplantation into the host
organismin the case of autol ogous cells, may be

envi saged as well and carri out as an optional step
c) of the above nentioned nethod. In this context, an
organism (or a being) typically nmeans manmal s,
selected from w thout being restricted thereto, the

Figud3: gr 0UQSC@@B@EHeSieBlgtshbmWSCCIﬁﬁtﬁ)n&@hﬁﬂinSm thacl. GAiNA-model for

e.g. pi goat, cattle, sw ne, cat, donkeé

nonkey, %“HFCWHH%ﬁ?%“”Yﬂth@Fﬁ@Pﬁﬁﬂgé'"ﬁﬁ%ﬁ? r Fgrdhis second
rabbi t. ekbdrinh&H ther ah IRNAGsI FedeRhth WRNEh@REAcomplexed with
above, are preferably derived fromthese or gani smns.

Adni ni sPrRMBE igfa e afrhor @otRNA aererdinggtot afpiseproved protocol,
i Ving GJ1RsHe ! S s TRYiceQC & RN tio of
suitable h%ﬁ#n ﬁﬂhg?érgé‘?‘f %ﬁwggﬁ’t e%é. g.xegyg}t@mﬁgalw, lf?méclil rato o
i ncl ude R&Agprotamtine-3:br+ freerR¥fer(ivd)), 85 ahn be seen in Figure 3, the
30par ot gt BlianbR ey Ke BB RNA BREUE: RAALLHHAE Pl Hescribed
i nt raverious I nj ec opi cal or i'ntr ahasa

routes &ﬁlod;elfeadsetd aabmpeoved Wbnor defense.

2010/ 037539PCT/ EP2009/ 007032 133 Accordi ng to anot her

enbodi ment, the present invention also provides a

Figufeea:hod fshows bR qatRped] ginathenticilhend et ﬂh&%xi)enment according to

i mrunost i nul atroy conposition, conpri si [.ow n
steps: &)845¢ épkiginsgt Brrticylayivishaws f@ah%*sw@ renf@otrﬁsw%l thg groups

Or consizgd kighifithntaThé 8@ABLICANENAtR R aBSarfdBsisnRsk abA¥E out with
conpl exed wth a cationic or polycationic 5 conmpound,

as def i el CarpPad Rsisex eoftnrg apg the »i Yriuesergidetesenined using the
one (m %thﬁé); P?td T‘%Q%Yngl&/klguﬁdéﬁﬁ th ?esgl?st éh@\a)ﬂ' ih I'Flgure 3.

the cationic or polycationi ¢ conpoun ef 1 ned
above; and b) preparing the |nvent|ve

Figuk&?ynoshgﬁgkﬁ dééu OOPRR! dete 0|p¥)f E‘?ﬂh”&tlﬁlﬁo bélJtlgS and the

atio as ove the a | ea one
def i ned sdrbolagon b hPBMO wtzhdrjnRNantCP(Fng@nm(ﬂC)wmtmgaﬂthm) For

accordi st e i the at as ke

TR as Te PTGt v e G ER Pedef ACig N mdiGR per well in
t her apel96| \Oal |pj/at@Cirid/60HIIQif€thél invantivg @Bmposition, comprising 10 pg
anti body as, defin The so called "gd'uvant .
conponefit® NA goging o Gk alias Ygnvere agded toptimuylate cytokine
i nventi Y@Ieasé%v@iEhEIA t37°Qr FRAEtréth ckf}tyfdkméls‘?NWIQpHahzﬁwd IL6) in
at | east one of the adjuvant conponent wt

cati oni &P BM%dvlytaqu?ﬁ'tto%Gﬁﬁwwagﬁpgmlﬂxsmayd frﬁeeBNA showed a
speci fi nghﬁ‘u"chﬂ tidvafion 2 pt ahe ORRI XfetefFordef 'an%thg good
above, I's tnmportant, that no free cationic or
poIycatﬂmﬁweoﬁwmﬂdandmﬁpe@ﬁﬁy a necl ectably smal

anount remai ns in the adjuvant conponent after

conpl exing the (M RNA. Accordingly, the ratio of the

Figufen$:RNA daitritbhetheaestdmioétfwrithipoaxf iadm'nmralzmnmowpetpwse in vivo,

in the adjuva nent IS t sel ect
that ¢ e R SR IR yte ol kel Sl T e oC
cationi @nrjdihemOrlnRNa\t (CAP- Gg@ﬂairp_‘m])deagrAMW)acodmg for Gallus gallus

necl ect a nt re ns t
oy ot or abtthrans g Ao e e ia” 2an iR KNA BEEETENR) s 2B be seen in

t he rat irgued 6, the combiidfoh ef & BEmBRKEORNA With a free RNA, particularly
pol ycati oni c_conmpound js sel cted in a range of about

6:1 (w W) atraﬂ%agaﬂ )deasts tq ap,gleyated hymo ’5£ BBy R IepPYNse Fompared
about 5 t(;-th@VVaMmSt%rﬁbﬁHEn Qnt'i_’reﬂy doMipNixeddbeaen nore
preferably of about 4:1 (w to about 1:1 (ww) or of

about 3:1 (ww to about 1: 1 (ww), and nost

preferably a ratio of about 3:1 (ww to about 2:1

(ww. Additionally or alternatively, the ratio of the
first conponent (i.e. the adjuvant conponent

conprising or consisting of at |east one (m RNA

conpl exed wth a cationic or polycationic
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30 conpound) and the second conponent (i.e. the at
| east one free NRNA) nay be cal cul ated on the basis of

W@ peo0t3tBbgen/ phosphate ratio (N P-ratio) of tPEI/EP1009/607032

RNA conmplex. In the context of the present invention,
an NNP-ratio is preferably in the range of about
0.1-10, preferably in a ranggyof about 0.3-4 and nost
preferably in a range of about 0.5-2 or 0.7-2 WO
2010/ 037539PCT/ EP2009/ 007032 134 regarding the ratio
of RNA: peptide in the conplex, and nost preferably in

Figuré2: r angkow$ thalraRNAGedqudnce. acéﬁidir{gl tors&Q ;D BIO: 120, which exhibits a

alternatively, t ratio of the first c

the ad; (nEH O oﬁggn%‘n‘ﬁk’t@esé’d}ﬁip}”@%lt?fﬁ‘egr "kl QBE}VP%C gpuag-A70-
at | easic3one (A} RNNAOER|ueN&d CMPLOg@VAEID)-Afliag-A70-C30 contained
pol ycatl oni ¢ conpound) and the second conponent (i.e.

t he at I@K’é’f'"&ﬁ@“ﬁﬂ%eﬁﬂw may al so be selected in

the inventiv BPR | QR0 A&

basi s of the%rr(tt)l ar %gPlsga‘uﬁEgg%‘a NArgccdthhgg?: oth erblhzaltlon
i.e. the (m wagdetdﬁ@d dahiug@htn &dﬂi@nent bei ng

conpl exed WI atl .oni ound)

ond the at |1 0 e RGN AR bR BT Bl K3

conponent . Ty;pl Caltdyine ithRe BDkeminabhd (ply- th@n ( n) RNA of

t he adj ugant conponent to the at |east one HF%IA .
of the J88&MF t?dn%eﬁtsﬁtm Halc t%te§em@eséraw§t?érﬁ'p*eawa'9 bhE-UTR is

mol ar r @ﬁdl&tﬂWlﬂhcﬁgoﬁéEh@ebQN@ MQJZMQalIaE“yn@érlmed with a single line
N P-definitions. Mre pref eraP ermar rati o of

t he () RRAthstpalyé- fadj'ﬁjmﬁl”@éﬁb‘ﬁhéﬁt’l’h'@ e at | east
one free NRNA of the second conponent nay be sel ect ed
e.g. froma nolar ratio of as defined above, e.g.

FigunBar r depistsghe atkiNA sequence mrding ®. $EQ ID N©:1:21, whlch exhibits a

021, Qe Gu Iyuecis e nda 179 Bobg-p7or. The

1: 0. 3, ]:Dﬂlng sed,uéhcé (CDSPobDthe dntide GRINA eéq:uenoe if rrmimmdym italic

range f of , t.he .ahgv es, e.g. a

ange s orBEy P ndu il st Sse MR Seiile 168, %0%1

to 1:0. 001, OlltolOOOl 1:1 to 1:0.001, 0.001:1
001:1 t 1: 001:1 to

Flgutj_gglog_) Oéovis the, gatigtiga 1ana sni ‘of él@ecexngssgpé?].f:Iﬁgfegésgli:nlBatI&c mice.

pr ef er aljhy, stitnb@caﬂrt}'narysé att'dsoca(f’rfled Bt (vith RNA QhphP¥ Prism Software
adj uvant conponent to the at |east one free rrR of

the secdhd thorpalventverngetseniaed seingdheeMgnn M bitrey tﬁfényee results
of aboufy, Qﬁme ) s‘wewlthgt it rYRSDH I(Sfe@reﬁ@!)ﬁﬂi rﬁ!?ﬁth@h@erntion (2:1

ratio of t t he adj uv nt conpone

at | east(SQ%)e+fﬁrese15ﬂ%NAximblts the secongressinp orfent careared to naked
sel ecte oyt

this pa(ﬁtl cu ar Wd‘{msacron%i%gho? t?%éaq'g)bégvllé% with bn)tamme' As
definit |cam:be\ae¢rh dlféﬁyerrqés betvx(eﬁ/h\l\})e wlmlbmrgrblbﬁ% arambOSlgmfacant (ns).
al so ap

et hod e Eartaectgy it can PE alERRBRBEURIE i The invenive
pr ef er albypiake RaIwhemm axpradsionnievel 65 mpdtaised tqfpared to naked

conpoun s defijned ove uitable faor .30 c | exi n
and t he%@g%/a%‘féﬁr‘\l"r’%ﬁ E’feé’|'8 thecrafjo °E>‘ér t”?"g'hng%ﬂfﬁ"&}'"g (see als
an (m RRfgur€1@. by associ at| ng the nucleic acid with

the cationic or polycationic conpound. Association or
conpl exi ng the nodified (m RNA of the inventive

Figurd TN 0S tdePidtsafHar éfatf‘sﬂfmog'r'latl)bs%n ot r‘cﬂc@(‘% 0PN 20 Balb/c mice. The

pol ycationi ¢ conpounds as ‘defined above preferably
provi destatistjcal amalysisnrarigdentssdPhr/Graplte) RygroSaftware and the

p values were determined using the Mann Whitney test. The results show
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135 properties to the (mMRNA and confers a stabilizing
effect to the (mMRNA of the adjuvant conponent by

W@ API8a i on. The procedure for stabilizing tPEI/EP2009/007032

nodified (MRNA is in general described in

EP- A- 1083232, the disclosure of which is incorporated
by reference into the presey&oinvention inits
entirety, but also may be carried out by any suitable

P nvali 0L rartn oo Bhape FAERG HdmbBad) RRage lso% + fre

above, t($@%)) aueithd group ANLN08Y) MHic edriprisesE@Sdatriedmduit of RNA
obtai ned Qy adding in % specific ratio an at | east onﬁr_
free nRRAIRLOEBINEHEHBANEYY- tTHUE RS HUPRESHMUIARSRBe efficiently
pr epar eghreG&d WithGthk OindéhtiveCforiplexdRNAI Whifeh @kpre@ast level is
one free NRNA as defined above encodes at | east one

t her apetdiviainey ceemaed for BakedRNAANARINA amMbichris complexed in the
ant| bOd){%ti&éf @?Witﬂ?ﬁotﬁh@:‘(&seéﬁsé th:‘%ﬁj"). described

above, the ratio of the adjuvant Conponent (conprising

at |l east one (M RNA conplexed with a cationic or

east one free Inven
I Munosthemaggittmiy (dadbsrefore minawetrevaseineededtirhés with 20 pg GC-

ding .to th L f i i cul .
et apy et ERREEGng fof APFegoR 18] aByY fiuhed wit

t her apy prétamaiet hydibtidoaye (et apyl) cdgseaniind Zulpbate (Prot. Leo) as
prophyl actic or ther%peutic vacci nati.on, e&c._
Tyr cal TGAICHRE AR BseEmdn AUt it theoriyBRgAtonm Rl 2 fRenplexed
second RNAAREN{rRf RN [ERERS 1K€ elVRIAORGMBIA ahMhdhe response
conposition is selected such that a significan

t
sti mul atcPEwaEsH tpke vansieEon Mithan efiselyfrmplexed &N/ fompared to
due_ to tn'ﬂﬁecﬁ%%{%mﬁl@@ﬁ'wn 'lea!da t%oh%ﬁéralléa@ia’ aHﬂﬁ)dy titers, an
ratio is selected such that a significant "amount of ’
the at liedisatonefethe Tbé drivRIA respanise Gompléxatidn ioh RINAvwith protamine
| eadi ng 16 LR | at LESS .
pr ot ei n "V arogoBt (FioBhhiot VAR AR BlorR ol iR Ebmplesation
conponentith prbragenerRNphdtes t he i nventi ve
i mmunosti nul atory conposition is selected froma range
as defined above, e.g. of about 5:1 (wWw to about

Figl{?g lI yeat ise&jfvsc th& m@%ﬂ%l}]ng{]ﬂ%ége a%ﬁ@c?@gs %gS'ER&”FE%t IanﬁIénza antigen

Figute 12 (Wilystrae®rtee pickiceioadf igEr oepetiffcaagtbodies adpaltist #helinfluenza

(wWw to about 1:8 , _even nore 25 preferably from

o) e pRE A St " S Rt mangRig). o I Sk were
(W W, aaecinmed 2mrneé‘samgbi<yhg RC-£@ dhed PARNMIcBYiAB for hemagglutinin
conponent : free nRNA in the inventive

i munostiiflinakesryr eumplexac WBh nretagineRNAPIotasRing 2 htt bee RNA
of abouty.}y %%%d lgGZa artBbHRBaldr¥ mbasttddeht éhe indicated time

conmponents as defined above nay be added to th
i nvent i \PeimYiSernirero Htifferantatiroe poinenaftssimmymnizatian gyese apalysed by

20101 03 55bpCHRRISEE el putbof tier of the 8GR sybtype are

enbodi mphattedt foe ther greeps tréated mtithobufter $80% rRila)d eakeldi orsqomplexed

particuhg&l jts of parts, conprising as conponents
al one or “I n corbi nation, the inventive
i mrunosti nul atroy conposition or its components, i.e.

. th t | RNA [ d with i i
Figue T ¥ (BATs BEToTHaCion 6 PRipoates Babet Brdiiedas fefgen HA by

encodi ngHAItasayl Eastfonmidenwerpadting@l 2ytiraed Witk 20 pg GC-enriched
protein, antigen d/or anti body, respectj vel and/ or _
an i nveriNa cgﬁzﬂsﬁeeaw vt'feaﬁ%éépe'f%% rpyletscwith protamine
and optionally technical instructions with information

on the adm ni stration and dosage of these conponents.

Such kits, preferably kits of parts, may be applied,

e.g., for any of the above nentioned applications or
uses. WO 2010/ 037539PCT/ EP2009/ 007032 138



Figure 3:describes the results of a vaccination
reaction in the E G7- OVA-nodel for therapeutic
WQrpns®s39 simlar to the Experinment in Fi gure BCT/ER2009/007032
this second experinment either an RNA was used, which
was entirely conplexed with 5 protamne in a ratio of
3:1 or an RNA according to @Qlinproved pr ot ocol ,
wherein the conpl exed RNA was nmixed with free RNAin a

rati o of L RNA protam,ne 3:1 + {re NA (1:1)),. ,,AsS n
be seen(lluﬂklgrg‘ﬁ?’é"e&ﬁt He ffﬁ?nﬁ&ﬁaﬁ@n “8%&%7& gggegf/’g,\ﬁsay was
and fregefbifpedoaitiid Pidicatediting psindescri bed rati os,
| eads to an inproved tunor defense. 10 Figure 4:shows
the statistical (mathematical) analysis of the
FiguX P& | MBRGwAfHeOhRNAGehBeddeBHCBdiRg thd Pathgéhic antig[en hemagglutinin
particularly shows that the difference between the
groups &rd) é@'@rﬁ‘fﬁe@éﬁt’lfuﬂ'he statistical (mathematical)
anal ysis was carried out with the G aphPad Prism
Software and the p val ues were determ ned using the
15Mann Wiitney test. The anal ysis underlines the
results shown in Figure 3. Figure 5:depicts the
results of the detection of imunostinulatory
properties and the stinulation of hPBMC with nRNA
(CAP- &@Ova( &C) - nuag- A70- C30). For this experinent 2 x
105 hPBMCs were seeded in 200 pl nediumper well in 20
96 well plates and 50 pl of the inventive conposition,
conprising 10 pg nRNA coding for Gallus gallus
oval bum n were added to stinul ate cytokine rel ease
over night at 37C. The secretion of cytokines
(TNFal pha and I1L6) in hPBMCs with conpositions
conprising conpl exed and free RNA, showed a
significant elevation in an ELI SA detection indicating
good 25i mrunosti nul atory properties. 30 Figure 6:
describes the results of the induction of a hunora
I mmune response in vivo, wherein C57 BL/6 mce were
vaci nated 8-tines with each 16 pg GCenri chen nRNA
( CAP- G@gOva( GC) - nuag- A70- C30) coding for Gallus gallus
Oval bum ne or an "irrelevant" control RNA (pB-Luc
RNA). As can be seen in Figure 6, the conbination of a
conplexed RNA with a free RNA, particularly in aratio
of (1:1) leads to an el evated hunoral imune response
conpared to the vaccination with an entirely conpl exed
RNA.
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WO 2010/ 037539PCT/ EP2009/ 007032 140 that the
di fference between the inventive conplexed RNA (2:1
W@ 30937589 ee (50% ) and the group 4:1 (100% wWhCTYEP2009/007032
conpri ses the sane anpbunt of RNA and protamine is
significant. Thus, an inmune stimnulation can be
efficiently prOV|ded W th t?é?lnventlve conpl exed RNA
wherei n expression level is i ntai ned conpared to
naked RNA and RNA which is conplexed in the ratio of
EXamp'esiyi t h protani ne (see al so Figure 9). Figure
11: shows the induction of Ig&a antibodies against the

I nfl uenza antlgen hena glutl in (HA) .. Theref m ce
The ollawingo exaTRIER ate {HtRRAEd i il ustsatg of hecnvqrﬁ'oenﬁ{r@ﬁwhey are not

unteﬁgﬂ%oQMt the sﬁ&@cﬂﬁiﬁ?&% tHeliRlhtiohierstgked or formul at ed
with protam ne hydrochloride (Prot. Val) or protan ne

sulphate (Prot. Leo) as |nd|cated As can be seen in

a .Q:ulr-eP rafi oﬁﬂﬂhf\ Et‘?lﬂ:tg C JE gr@s 0%!9 ra//

n el eva I mune resp
conpared to the vaccination Mﬁth an entlrely conplexed

For Eﬂgpfﬁllowr%cé@gn& %g d?ﬁ{f\ ?eqrﬁléw&eaﬁgﬁd r?% E? (_I)Lrﬂ\% Js?ﬁgﬁqtiﬁ%s pyralis)

and dd.‘drﬁeepbrfdhgam’lslﬁa réspeqtivexmRiNan endodRifAPpi lubifgraset ssquesces as used

hereé¢/ ? ré\%ghﬂlr%g{ 8‘&‘5 {ngggg{n rgﬁb%%txﬁr?tr}t%lﬁ%% agcﬁj p’gﬂ%’faélon experiments.
TherBY] 6 DNA gaquehetsédraispondiheto tﬁd HEtivedp I_ch1ferase encodmg mRNA was

peci fic anti bodi es agajnst th Ian
modifd B 3 RObVEIHE1E RodedEr Bored RUND; el dFee FRkteePlor ahe fina
condThEh NS RengdhCst1Bab %dcl%ot.a&%dwshera{édmﬁilpsmuvﬁmﬁlo"
MRNA codi ng for hemaggl utinin (HA) naked or conpl exed
with protami ne (RNA:Protamne 2:1 + free RNA (1:1)

Exa&%?‘@ ) Pr@%&aﬂn&%@mﬁﬁh‘ KRGS e‘ﬁ@&ﬁn%;@ b# éq/u?bvﬁﬁlﬁmin
Fcate pornts. Sera fromdifterent tlne
p0|nts after inmmunization were anal ysed by ELI SA.

For h\% ype gr gb%h rﬁ?'?%éfﬂfor {t?] NRQE uewcé eern%o t@a@/ ﬁ%%%?stvalbumm

e groups tre
and(8@%sﬁurhdibng tnathed raspecivap B sefuamiBbé). w39l-'prqwred and used for

th duct f tib
sub ARSI O UM NACH)190 CABeUDo ol B aPE Ties DAy eaence
corrt‘épuhdmgtte ahe nhiivee&alilis fa/BP (P& lddmiarenicediag nifNA vesdGa®ptimized

r he [ utini nake r ate
for 1386‘%% RS N @&%m@niﬁimspendmg to the
codinBNEaRL oL@ eOIblintinf R&ARNBqUehcd ) whsViwhifeddd! ihtde ahlARNActive

assay was perforned at the indicated tine

congtugt Pehich hanoRan mediaghou th e pelietagrnglod ﬁ@@r%ag (A70-C30). The
finaPRSRAIEMS N8B MPERA0LIBEAR! dhdOWhernhE@PCARIGHENAEC)-muag-

VI rus.
A70-C30". It contained following sequence elements:

GC-optimized sequence for a better codon usage and stabilization
muag (mutated alpha-globin-3’-UTR)
70 x adenosine at the 3’-terminal end (poly-A-tail),

30 x cytosine at the 3’- terminal end (poly-C-tail).

The corresponding mRNA sequence is shown in Figure 7 (see SEQ ID NO: 120).
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WO 2010/ 037539PCT/ EP2009/ 007032 142 Exanpl es: The
follow ng exanples are intended to illustrate the

WO po1e/3758n further. They are not intended to |PEI/EP20A007032
subject matter of the invention thereto. 5 Exanple 1 -
Preparation of nRNA construct encoding Pp |uciferase
(Photinus pyralls) For the | om ng experinents a DNA
sequence, encoding Pp luciferase (Photinus pyralls)

E anp corre B_ndin .to the respective nRNA encodi ng Pp
—5@P%é¥#%#%§§;§@%§@g9%%§§§1%%¥§£10 herein , was prepared

and used for subsequent transfection and vacci nation

exper i ment Ther eby, the equence ¢ rres ondi ng
The recamphingng ?%"qu A dingadz rﬁt‘!‘tﬁ’oﬁ‘ﬁf? Guelly iR Tibed using
the thlNAa &?hﬂéra@e 18R ORAGEMPEAE WA ek &% del Hy%NJ\Zéu o(.geeﬁon The

gure 8 The fi nal construct had engt h of
RNmuwSeo@qoere@dahu high pregipgationTams. fopgherc clgapehy | HPLC extraction

gF%Q t onstruct encodi ng
PU%a %ﬁ I%ng\%%/glﬁﬁﬁﬁi E@&Fgggf?é% I'owi ng experinments

a further DNA sequence; encoding Gallus gallus

Ex &r%'zp“:W'aﬁngﬁf’th%%&e%?l?é’g%ﬁ%.é& fjh]? respective mRNA
or subsequent

transfection and vacci nati on experi nents. Thereby, t he

he oS SRR B SR Rl R R el QT Aot gy agiton of

proth@ireab th® RNAIFAGE i@difated adlios i(Zatli: @nw/J)haﬁer inBebdelSA for 10 min,

quence corresponding to the coding Gallus gallus
theéﬂ% aﬁﬂNﬁ sequence was transferred into an

RNActlve construct, which has been nodified with a
poly A—tag and afpoly Ct ao (A70 C30%_ The flnal RN

|ucisge,gly,gAPGgQ/a( Q) - muag- 25A70- G30". It contai ned
folTowm ng sequence el enments: GC-optim zed sequence for
a better codon usage and stabilization nuag (nutated
. a t 3 -t na
in "MP ?xﬁrﬂ%ﬂp %191 )L‘ﬂ;ﬁ%e)r? )% )éoyft gcg) s@ign{" c&gﬁné ng,  re Feraml brepared
mRhém;br((tmlnje- Complexés) .and@r Tinee coRNASpo Nt ngarrsﬁtlénswquenwestlgated

There%ore a \é\no’]mposmongcompnsurgg & ar%%@nt (Q ﬁppg %’ee )mRNA coding for luciferase

(Pp Luc) with or without combination with LacZ-mRNA complexed with protamine (2:1 and

1:1) were prepared and injected intradermally into the ear pinna.

The mRNA encoding Pp Luciferase was prepared as described above. The composition to
be administered contained either no further complexed RNA, lacZ-mRNA:protamine in a
concentration of 2:1 or lacZ-mRNA:protamine in a concentration of 1:1. As a control, a
composition was administered containing no mRNA encoding Pp Luciferase (Photinus
pyralis). Protamine was used as a control. In order to prepare these compositions, lacZ-
mRNA was formulated in a first step with protamine in different amounts and ratios (2:1 und
1:1 (w/w)) and added as a first component. Then, free Pp Luc mRNA was added 10 minutes

later to the composition.

After 24 h the ear pinna were removed and frozen in liquid nitrogen. For homogenization,

the samples were placed in a Tissuelyser for 3 min at 30 s™. Then 800 pl lysis-buffer (25
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WO 2010/ 037539PCT/ EP2009/ 007032 143 Exanple 3 - In

vitro-transcription experinents The reconbi nant
WQRHSMBTEIDNA was | inearized and subsequent|y iPCW/EP2089/007032

transcri bed using the T7 RNA pol ynerase. The DNA

tenpl ate was then degraded by DNAsel digestion. The

5RNA was recovered by LiCl cipitation and further

cl eaned by HPLC extraction T%%REl\/bssenger(r) Cur eVac

o SR 0322 Py S0P e Pl .00,

mMEIXDIe ri rﬁEﬂPIS\Sb)als addeBendifilexad pidced agilﬁtlﬁﬂienﬁsdﬂlﬂyser for 6 min
ddition of prota to the rrRl\IAlnthelndolcgih
at 396& | 93mples f“?[cﬁ’)t”%r‘:ﬂlf’ or W ip 3t adArPBRndof G o sypernatant is

remi)ﬁ% e RoRYAL VB Cagktf uciferase mdaX@iERIeAt. %uperﬁ’éﬁh@&ﬁér@ﬁmxed with
luci ferase after intradermal injection of

Luc'éqwtooléwffeg (255 M iGhegydglecinnt S mpd M8 Quhp snidxipl |ﬁ¥e5ntlfv1t lgeiferin) and
the 'lﬂfrhhl:.%@é?r?ce was O RAsyr. Hoﬂﬁthcgnﬁuﬁw%ﬂ%téreﬁ%ﬂxa% EEe@%ﬁ,d Berthold
NA: pr ot am e conpl exes and/or free nRNA on
TeChrrmgldzsaBad)WIW&adj Qomsanyhat ed. Therefore, a conposition
conprising an anmount of 10 pg free nmMRNA coding for
| uci ferase 20(Pp Luc) with or w thout conbination with
As d meult (sEAiguanD), dmeZimHN/hpmtamhiaaicomp{e&eﬂ, valndh hatded beer formulated

. _prepar and .injected int ermal |y intp the ea .
in rARa0" THehala Erectrsly PR rocriee s dhiuebts iphecgroggssion of
lucifdesei.ded fedeopietanting wae fﬁm‘éhtt in0the solubién @€ Bh1yi $ Ve 8ehall amount,
,cog;u ned either no further Cgaﬁ npl exed cQIA
which, bad pRNICSRY Y5t RiHRREE AP HhexBansitionnAcErBRBlsf ne cgmpfex formation
betWednZprdBNAN® 2AH PLIE hRNA W EEHRIDIELWIIRh Qhditates tHRS stlbility of the
control, a_conposition was adm ni stered containing no
alre "E?d:b%ﬁzrfgngﬁ‘ ‘Rro@nties exePlex®ot i nus pyralis).
Protam ne was used as a control. In order to prepare
t hese conpositions, |lacZnmRNA was formulated in a first
L&@Q@;ngﬂqﬁmahthe& GA-QNA-dmadehfor thempeutic pugposest i os
(2:1 und 1:1 (Ww) and added as a first conponent.
Then, free Pp Luc nRNA was added 10 m nutes 30l ater to
Gerieted methmplosi ti on. WO 2010/ 037539PCT/ EP2009/ 007032

300000 E.G7-OVA tumor cells were implanted in C57 BL/6 mice. In the following 3 weeks

the mice were vaccinated 8 times within 3 weeks with the inventive composition
comprising 20 pg GC-enriched mRNA coding for Gallus gallus Ovalbumine. The tumor size

was measured 18 days after the implantation of the tumor cells.

A) First experiment
300000 E.G7-OVA tumor cells were implanted into C57 BL/6-mice. Within the
following two weeks the mice were vaccinated 8-times with each 20 pg GC-
enriched mRNA encoding Gallus gallus Ovalbumin. For this experiment, either an
RNA was used, which was entirely complexed with protamine in a ratio of 3:1 or an
RNA, wherein the complexed RNA was mixed with free RNA in a ratio of 1:1, 1:4
and 1:8 (w/w).

The results are shown in Figure 2. As can be seen in Figure 2, free RNA as well as

protamine alone does not exhibit any little effect on tumor growth in comparison to
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144 MM Tris-HCl pH (7.5 - 7.8); 2 mM EDTA;, 10% (w V)
dycerol; 1% (wv) Triton-X-100; 2 nM DTI; 1 mM PNMSF)

WO 2018418889 and sanpl es are placed again i n the PCI/EP2009/007032
Ti ssueLyser for 6 mn at 30 s-1. Sanples are
centrifuged for 10 mn at 13500 rpm and 4C. The
supernatant is renoved and red at -80C until
| uci ferase neasurenent. Supernatants were mxed with 5

Luci ferin Buffer (25 mM A ycylglycin, 15 MSH4, 5 .
e Bl C8nil (derhaals Shiforhe. SRR RbeRC@pisaton with a
ITe pPatardeheVtdniiplaxddURNACRES Qitio(deHmT(RNBKg&@r?ﬂneE@fgthbﬁltly reduces
Technol ogi es, ;g_d_ W dbad, GCer r%gy). a result (see
Fi §emer gowthAdditianyef fres: RNAnenhaghes thecWimagesponse guen further,
begiheth AULES 8fmbR: than a8 @tbhﬁlé&@d RNA: Glee RNIA), e.g. 1: 4 or even 1:1,
respectively, had no negative influence on t he
ex preBegroprowgn tohe gastigsderly advantagepusy ee prot ami ne was
present in the solution or only a very snmall anount,
whi ch had no negative influence on the translation.

B) AcSecatidigipgriment conpl ex formati on between protam ne

S gBpke SPRRARIBEERY e MDA MRS 0, witn e

coffigloaviag .thikb wxeksythe rbice Werecvatainated 8-tintekewith each 20 pg GC-

E. G/-.QVA- | for.th eutj c purposes_Ceneral . .
e EREPEOBB0Gue AT S CBRIEDREr Eo7 | tpprerty either an
CoRNBLMEs Dieelewhidh Wicertiotly @inplexdd Webksiotdmindi@d d1atie of 3:1 or an
were vaccinated 8 times wthin 3 weeks with the )
i RO pGordinaie P MprPved RsPiosPin g et b theceorapleredh BYA was mixed
MRIVAGHCRE A TRk £ druan ALeldtaminG/ al ariRpea (1Thg t unor
size was neasured 18 days after the inplantation of
the tunor cells. A)First experinment 25300000 E. G7- OVA
tu ' ' : h6- 40 L& h W LRI N i
e F T e oS E el Ha e 02 /) R feel R Figure 3,
8- theregmbinatioreefaiongiexed RXA end freh BYAnPMticelacimdheagescribed ratios,
Gal ' r this experinment, either
an I%t%tﬁgd@ﬂm@#&mggemi rely conplexed with
protamne in a ratio of 3:1 or an RNA, wherein the
iolqﬂle is)t( g%&%@%%g\@(iﬁ%a\%ltygbfwr/aesecal?ri'\(léi ‘ot %vi{haHeOG?gphPad Prism
20 50ftl3re> IR @ Vahkes Whé derésided 45ing the Nanhd whiventdsolsee Figure 4).
(Ringer-lactate solution). Surprisingly, a vaccination
with a protam ne conplexed RNA in a ratio of 3:1
Exaraph’y PISttedtioRof ifindlitiostimaitdry prestiGas ahd! $Rfnuiienidi-hPBMC with
Addi tion of free RNA enhances the tunor response even
mMRNArt her, wherein a ratio of nore than 1:8 (conpl exed
RNA: free RNA), e.g. 1: 4 or even 1:1, 5has been
proven to be particul arly advant ageous. B)Second
For thipexperiment B?ﬁv)@om.e Grlarhby gawtrifugatiorsopraelli (3@ Inintagd000 rpm)

andisUBs%qSé]tlyB\;vés@kmt&/%'tirNgst A P4 MBBMC were then resuspended in FCS, 10%

DMSO at a density of 5 x 10°/ml. 1 ml aliquots were frozen and stored at -80°C.

Prior to the experiment, hPBMc were thawed by resuspending in PBS, followed by two
washes in PBS. hPBMC were then suspended in X-Vivo 15, 1% glutamine, 1% Pen/Strep at
a density of 1 x 10°/ ml. After seeding hPBMCs at 2 x 10° per well in 96 well plates, 50 pl
of the inventive composition, comprising 8 pg mRNA coding for Gallus gallus ovalbumin

were added to stimulate cytokine release over night at 37°C.
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followi ng three weeks the mce were vaccinated 8-tines
with each 20 pg GC- 10 enriched nRNA encodi ng Gal | us
WQ@201003758% al bum n. For this experinent, eitherPGENERIAI/007032
was used, which was entirely conplexed with protam ne
inaratio of 3:1 or an RNA according to an i nproved
prot ocol, wherein the conpl d RNA was mi xed with
free RNAin aratio of RNA Protamin 3:1 + free RNA
(1:1)). 15The results of this experinment are depicted
in Figure 3. As can be seen in Figure 3, the
TheRASFB) maharonsmtswghmteal%r aomobrsaa.uRmA rkatbdlagll@u//us gallus

|nthe descri bed r (LS | eads to an i
RSEVA complexed with: prassraing: (350 s SDrhmirere RAlA @ dgrmulated as

foIIMalRW Sro¥Rfn€ 3N i %eWA Y- WVJ/\NS TR RAEN B | 'c§l'35k|nes (TNFalpha

Software. The p val ues were determ ned usi ng
and Maﬁi wagmeapegd aed detested iFthgsupernptantysingpitendard LISA.

Det ecti on of imrunostinulatory properties, and

stinmulation of hPBMC with nRNA 25For this experinent
For teBMSFaiphe and dl afeantificatien tELISA) gdaXimmb ehatés wete ccéa2@i over night

bS8 SR SIS BSES L A, v

roordeerapéritued (RY). XAfiD Three walhesl wish 00308 Sweer, SO plqZNRw)aoTB0 pl (IL-6)

red at -8 o .t he experi ne hPBM:
nPER s %q?%% R Sk i i Bty iy witioadfsd o the wells
BindiAs As all sw&Bd. profRtor @V ehd e RTIUTRE pARIWAthEn Wa¥kedldnd 100 pl
| ut am ne, 1% Pen/ Strep at a density of 1

streﬁfﬁv'gmf%wgé eddiansprasisbrroxidise was pgded,efift %éPFUhaﬁoggor 30 minutes

andVWAshlnBlaa&ﬁ&lm@Q cRlub&@fatd (1B, nN&B&DI S@en%@)'mﬁ’sshtgdéan »Optical densities
conprising (g MRNA codi ng for Gall

werwa%uwdnatv\éﬁ e oestng @ SeGapuklddA Fd@/tﬁo'l@iﬂ‘ﬂ%! réi"esrye'bat'ons were

9 5325CTh .
peﬁ?ﬁé%%ér%%gfg?rﬁﬁuﬁ%ﬁ%s Sp%é mcuba&g for%%’7t OlSJthS Heing
PBS{livtelenTFNK).OCaHMli ng Gal | us gal | us Oval bumin (OVA),

conpl exed with protam ne (3:1) plus 50% free RNA

(formul ated as follows: RNA: protamine 3:1 + free RNA
100( @ 1)wdlbtva) mixitre of Strept-toRP ddlilutyd dlKi 0083 (ndNb@tipjlated detection

S SRS oS5 VSO il YR SR &y e

wasﬁébawttthMITWbebEhhSN daxlsowdll pf atr@ﬁemédakm@ad@drate (50 pM),
over night 4 L}g) capture anti bod 1 &e
Oowbs*ée&?;ewme e LIRHEIFeL PRDEFEY T e%tfan?aao mini plate
readef (BR&40LHM, Ent 590 nmALG®H 500M@e. washes with 0. 05% Tween,
50 pl (Tlea) or 50 pl (IL-6) 10 hPBMC super nat ant,
adjusted with bl ocking buffer 15 to 100 pl, were added
Thetr&u‘tg1 Qre"gﬁulvﬁ |n Bfgﬁﬂa' f‘gAg\@§n B%l k%q r@g %@%gmfpggltIE)r\fkocomprlgng
hours (RT). evvastenvvas dandl
conmdqxeétaadufmeﬁﬁbmxh%t@dlnmuwmlmlaémrmomﬂyd|\As‘edwasreﬂected by a

s Rl AP PR &, 2 pesh o o

added. Optical densities were neasured at 450 nm using

Exa pleeé: a]'?\dE(':‘t!o%'A()f hautmeorglelrancrlr?lfne réls:lonlanUbat lons were

C57 BL/6 mice were vacinated 8-times with each 16 pg GC-enriched mRNA coding for
Gallus gallus Ovalbumine or an “irrelevant” control RNA (pB-Luc RNA). Thereby, the RNA
was either formulated entirely with protamine in a ratio of 2:1 or the ratio was according to

an improved protocol RNA:Protamin 2:1 + freie RNA (1:1) (w/w))). 2 weeks after the last
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15performed at room tenperature and washi ng steps

i nclude at | east 3 steps using PBS Tween20 (0.05%
wa2aap/037500 pl / well of a m xture of Strept- HRECT/EP2009/007032

(diluted 1/1000) and biotinyl ated detection anti body

(0,5 pg/m) were added. Incubation for one hour at RT

was followed by three 20 es wth 0.05% Tween.

Finally, 100 pl / well of Anmplex Red HRP substrate (50

014% H202 were d. ,Fl uoresc S. asured., ..
vacQihligndiged T Wi i EHIPE fiad BrdiBisTon BB SPER 5 g0t ibodies
wasd&eriiedl T 590 nm) . The results are shown in Figure

5. As can be seen in Figure 5, the conpositions
conpri sing 25conpl exed and free RNA exhibit an

For | {REURIRRLLiON 8f an‘!.’l?@rf -ORRIfY , antiBb&ils | MakBbHE ClI8Es bbN'\%ene Nunc
significant secretion of TNFal pha and IL-6 in h

IntempBopiewere.copteduith 6ﬁt'8ﬁ“ @walhwaring, reearmRiBantespisigeAftry blocking
Horidl

o AR B MR U R I 9 e i for

4 hours a réd)mrtehﬁreaamﬁé subsbqwénthNAe(tpéim_umxpwi\)seco“ﬁkienyeiuyibody was

f t
addgd RIS ap g Fhespiglegy 3 B w o Beatia feioRge 3 e enzyme
actl\l'llvpmy@étefﬁrhmeddw n?hﬂ\;rl?fgﬁﬂﬁr&dhvarsbﬁoﬁ thei sublsifie ((2,21-hzino-bis(3-
after _the

cthy b e el IePoyUS/ G730 k7 QRce! deaeiligh respgasured at 450

nm §§H%)£¢§CML$SAC|9||3{&6£&¢ and expression of
Oval bum n-specific anti bodi es was determ ned. For the

detection of antigen-specific antibodi es Maxi Sorb
Thenleanésaré (Nﬁb\gﬁnﬁ e & IA;t &IBL el F\’g‘?ﬁ@ 6C PR €8mbBinkllon of a
3 e, reconbi nant protein). After
commlaze RAGA with fa freerR3GA leade B9eelewated hamom) Bemupe eesporsesompared
m ce for 4 hours at
to thwa%c'bg&n%g‘?gtﬁg?\gh{'%f '@Jg%etdt%/}@?he bi oti n- coupl ed
secondary ant| body was added. After washing the plate

JPRSSH Al ShoPEEAXLl 56400 e

conver si on of the substrate (2,2'-azino- bls(3-

B A R e o o
trangﬁﬁ&ﬂoﬁhkﬁaw wheirveareted. Per Fé?Bﬁp RESidet Sverd thjde@tNon A different
ure 6, As can be seen in Figure 6, the corrbl nation

S'tesdf‘géd%'ﬁ‘ Yé’%@d RNA with a free RNA | eads to an
) el eavaé&ﬁl SR AborhfRBHIE. SORPOPBANGAERABbAS R:ANCLUCRNA in

vacci natl on with an entirely conpl exed RNA. Exanple
- Spatbinstioe aYithaT {8k jree BN&Y, t he expression of lucifer ase

gﬁpﬁfogltlmw %?mlprrrlallngllﬂc kWA&&?ﬁQS{éJWﬂ% P{“I JininBlid HHeltaffon 4:1,

er ent tron strategies w protam ne on
3) théOQtZtﬁrmlcha?merof | uci ferase was investigated. Per

(4) 9" QReer THERHUMES & dopkL et ed on 4 different
Each sample comprised 10 pg mRNA coding for luciferase (Luc-RNA, i.e. the above
described construct “T7TS-Ppluc(wt)-A70” according to SEQ 1D NO: 121) in 50 pl Ringer-

Lactate buffer. The first and the second group comprised also the same amount of
protamine, but they were different formulated. The immunostimulatory composition of

group (1) was prepared according to the invention.
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sites intradermally with (1) a conposition conprising

50% pr ot am ne-conpl exed (2:1) Luc-RNA in conbi nation
WeRan/o3398 free RNA, (2) a conposition conpri siPGI/EP2009/007032

Luc- RNA conpl exed with protanmine in the ration 4:1,

25(3)100% free Luc-RNA, or (4)Ringer-Lactate buffer as

control. Each sanple corrprl}s]fgd 10 pg nRNA coding for

| uci ferase (Luc-RNA, i. e above descri bed

The ({egsyr: St %fﬁgé‘@wg{régﬁrgle‘f CF(I&Lg)e @éggwb a}e?sgqr.tgtlu%(‘i én:?liy?l EQf tbﬁ Sxpressmn of

lucifefiSe HEBIBL BIF@UPhE KARStIcEEShalsHOwhd€arédBuBWRH ke CraphPad Prism
30protam ne, but they were different fornulated. The

Softwaf Angstheri Valtey ye&aﬁﬁs@m%ws'@s the dann Whitpgy test. The results in
FiguRy € B8 thaR REORIGARY kB%ct&M ttb% mv%on (2:1 (50%) + free (50%),
2010/ 037539PCT/ EP2009/ 007032 8 The resul ts are shown
grouipr{1ieghibéts the RMpuexpre&sionovient mnmr@d fos pikegl RAZINGRNA which is
r i on,.of e al-R/ e. Abh
comBlesbd dp R85 o VhsP whls BrbGEARE @Bl BB Al Fmalge seen
diffeRemicesm Heok ¢éeva rtiee amkdavaritegwupal alesntvt/eslgnxﬁearﬁr msheahuussi ary immune
.t Mann, Wit ney, te suts
stmpioN £ AR b e R kted Sr BF Py i Znty SRF Gorpposiion
whetdif) %xpresioe le(d 0%) maitaiieai po(nib}u)edeooh nbkdds RiNZ?e agadRNA which is
expressi on whe ared to naked RNA RNA which is
comBlSHET Rib8 1P ST PARHIOBE I Gt BuS 4 ne. (or oups
(2) and (3)). As can be seen, differences between the
reI evant groups are not si gnlfl cant (ns) Thus, an
& : alysis ptindy 12in Balblomigeded wit h
the i nventive i mTunostl rrul atory corrp05| ti on wherein

expression | evel is maintai ned conpar ed to naked RNA
For dirdexpRAmant %Pg@&'ﬁ)ﬁ@ﬁélnﬁ@dwwetah% LugtRNA ofe. Ahelakm\f@rdescnbed

con ug{ arRe phRR A§8" Fé BFcﬁr&%Ot)) SEéagﬁl E\lqo 121) _in ﬂ]e following

istica ana ysI's ction~o Balb
com;msmons For th| S exper| ment 40 pg nMRNA COdI ng for

L f b
) T526n 80P c M PR Ssrintid 2 ke B EIFRISRES vigh prpgmine 21
NO(w/Asd Bhdi20 ﬂgHEEefLmllch n@ aninyestite imnc(sﬁmu%lci'y @:Bﬁ)%)smon
f d L RNA t
@ o SHITPRE) EombTR AR a3 cpEIER iR T (Y ),
(3) | nwerpglfp@@ Lluammostl mul at ory conposition), (2) 4:1
0% conpri sed 40 pg Luc- RNA conpl exed with protanin

(4) (4 19\ RFPtANIne, and

(5) 800 pl RiLa (all samples were dissolved in Ringer-Lactate buffer to a final volume of
800 pl)

were intravenously injected into the tail vein of Balb/c mice (4 mice per group). After 4

hours, blood was taken by puncture of the retro-orbital veins and serum was used for

cytokine (IL-12) ELISA. The ELISA was carried out as described for Example 7.

The results are shown in Figure 10. Figure 10 depicts the statistical analysis of induction of
IL-12 in Balb/c mice according to Example 10. The statistical analysis was carried out with
the GraphPad Prism Software and the p values were determined using the Mann Whitney
test. The results show that the difference between the inventive immunostimulatory
composition (2:1 (50%) + free (50%)) and the group 4:1 (100%), which comprises the same

amount of RNA and protamine, is in fact significant. Thus, an immune stimulation can be
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20(3)40 pg free Luc-RNA, (4) 10 pg protam ne, and (5)
800 pl RiLa (all sanples were dissolved in

WERRNGE7SBact ate buffer to a final vol une of 80BCHER2009/007032
were intravenously injected into the tail vein of
Bal b/c mce (4 mce per group). After 4 25hours, bl ood
was taken by puncture of th etro-orbital veins and
serum was used for cytokine ??L 12) ELI SA. The ELI SA

.\was, carr. t as descr.i ample 7...The . :
cfi R P S EROE Berg e e Y GOt Bgremgepression
leve$ isaihiitdifedd canngdryd ts nﬂfedl RNA Gind N fwhikh 12cdmiplBRdddinCthe ratio of

e according to_Exanple 10. The statistical anal ysi s

4:1 wat@pé%temr@dswsoﬁ'swe the GraphPad Prism Software

and the p values were determ ned using the Mann
E V\hltney test The resullts showthat the dlfference
(2 1 (50% + free (50%) and the group 4: 1 (100%

whi ch conprises the sane anpbunt of RNA and protam ne,
Vactigalion:f act si gnificant. Thus, an inmune stinul ation

3P/ 098/ 097

BAL%?'C;1 rﬁ?gn%rez%géﬂgéa t Ept% 9 ggt e%zenyéﬁed mRNA coding for
hemaggtlunmist HD‘N)I Ioatlnﬂupnzm mgRsEioi @no/fm‘efr(é'kﬁ) cerxup reeesm bnffd:re(\‘ze% Ringer

LacgBhettbd PR RNEVRE bt et p el SO R PO e D pf 211 or

the rit@uwas 9¢cor8ingaonhe nl\ﬂenltloh RINIC:PioBdmial 2:3 - fia® rRNA i(PaTu0e/w). For
sponse agajnst a viral antigen Vaccinati

formleoNse P FHEF HaPIlATRES VEIF iFsiesh gl ﬂvfiaﬁE@”ﬁm&mmm
Val&@fliaRg pttEmhRnagdatdt PRitimictiklo)of | nfl uenza A/ Puerto

Ri co/ 8F34 (PR8) or injection buffer (80% Ri nger 10

Lactate). Thereby, the RNA was either fornul ated
Det&rifohro?ké(ecYﬂctJhnBBQJeém ne in aratioof 2:1 or the ratio

wasS according to the invention RNA:Protamn 2:1 + free
At diffesertt time pQWSW)‘ter fast vdcginatipablapdssamplas veire fcollegied and expression

0 Y 0

of rsglg?atéggjtmﬂn ean r?ﬁ%)ﬁ% p\;ra{l)st té’%{%%gﬁ hgggl\( Er%?%rrlﬂn and 12) o
hentaggt)xtinétlblaehlebttnoorasw (sipddFigure 13t | bodi es:

Detection of antigen-specific antibodies by ELISA:

For the detection of antigen-specific antibodies by ELISA, MaxiSorb plates (Nalgene Nunc
International) were coated with antigen (inactivated PR8). After blocking with 1xPBS, 0,05%
Tween und 1% BSA the plates were incubated with sera of the mice for 4 hours at room
temperature. Subsequently the biotin-coupled secondary antibody was added. After
washing the plate was incubated with horseradish peroxidise and the enzyme activity was
determined by measuring the conversion of the substrate (2,2’-azino-bis(3-ethyl-
benzthiazoline-6-sulfonic acid) (OD 405 nm). Optical densities were measured at 405 nm
using a Tecan ELISA plate reader. The results of analysis of sera obtained two weeks after
immunization are shown in Figure 11. As can be seen in Figure 11, the combination of a
complexed RNA with free RNA leads to an elevated humoral immune response compared
to the vaccination with an entirely complexed RNA. Compared to naked RNA, complexed

RNA leads to higher 1gG2a antibody titers, an indicator of the Th1 driven response.
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At different tine points after |ast vaccination bl ood

sanpl es were coll ected and expression of
WwWoerageIset i ni n- speci fic anti bodi es was det er m PEHER3009/007032

ELI SA (Figure 11 and 12) or hermaggl utination

i nhibition assay (HAI') (Figure 13). 20Detection of

anti gen-specific anti bodies 9 ELI SA: For the

detection of antigen- speC|f|c anti bodi es by ELI SA,

xi Sor b c . lnt ati ona

Comfgataian il A e 1, BT DS B otaRy e Va R g stronger

effettithdh dorifiSxat®n Rtk groremne BelpAde BSA the plates were
i ncubated with sera of the mce for 4 hours at raqo

In Figsig 2 atans domsdisferctdime Roiptieafisr spmynization é\@r%éeeihﬁférfgy ELISA.
Hen@%hﬂﬂﬁys Ficasii®ddy Alté8 of 2Pe @Bh %bﬂg@ £k ﬁﬁl@tté@ﬁﬁ)r the groups

ubated wth horserad|sh per X|d|se nd the enzyne

treatgdt wish tyffermB08e Rl makgd by campderadnig At mBNAo riher eineplexsttion was

t
cony 3747 PR /v ‘el gempried Aipiosel BNATPERE 22 afes RNA
(11 @Dv405 nm) . Cpt|cal denS|t|es were neasured at 405 nm
using a Tecan ELI SA plate reader. The results of
anal ysis of sera obtained two weeks after imrunization

Detedtien Sifiamtigeinrspecific b atibobies sy H,élrhstte/ seen in Fi gure 11

t conbi natj on of RNA wi t
Sera QAN LF R nisp aYele aoRIAGISH oY bt As 2V dEdontel B anipdies tha
neuirﬂlztehﬁe ViaGshyigibElaRg WetiRtepdttiBRbF helviraF REMARK AR the sialic acid
ared to naked RNA, conplexed RNA | eads to higher
O“thﬁhg%cﬁﬁﬁﬁﬁﬁﬁVﬂ¥1ters an indicator of the Thl driven
Seraf\%rFéQHe?&rvateM‘Qt %@l’@/ @3?53&?%@%&?&3&!&93&%& zi'r%OHAl inhibitors. Sera
Conpl exation of RNA with grotanlnegégdrochlor
werg fyrthies Gyeated wdnkaolinder 20 sip angdreasherbed te ﬁbllqken red blood cells
I ¢ r t
for g@ﬁg )rﬂ'gFrnn'og%] #}Q%)teglﬂg LB tﬂgtl |§H!§8fk?tl'ggna:gg[m§ h?tzpcfn P}leztreated serum
samples eveatﬂaﬂgi@tbb b)%EmISAJ blelﬁmmggjhugtihnbrialscﬂjhxtuomamd duPllcates 25yl

conéﬂrﬁri\ mag%lu hc'at%f l}nt}? kﬁr%%:ﬁ‘{ef%(? ‘3%@8% A?E{'Ig asi Q0 akoé 8% % chicken

red b@mﬂl@ﬂe@ef&&th&ﬂlﬁﬂded’bad traouphiex aitt iraom Warepetatues furt45 min. Endpoint

AR BTRAHAS B CB T IS K o dpetgpompletely

inhiBitdd Bé&ha ﬁiaflblﬁ: oflftd QGCBIQ(Sd :@Mldﬂiteraiﬁ a¥ra fr&ﬁ%ﬁe&er&ftlme points
i mruni zed m ce wer anal yse a an

afteppmyaizagon 3y Pl 46" s oned tieaten vuith fufar P26 (jta), naked or

conplaeli R HRNA.NTRS %Hpq)é}aﬁf)n 108 Mbh@! wile REE i IVHIghnt and the
and the sialic acid on the host cell are detected.

impeyyed prtpeo! iRt Pofarpiad: bt e RNA FTH@/Wi- it titee gied tsgsumed to be
proteQIR! iR B ofal'ﬂﬂ %jﬁ'a |hi@g#@d tthc@ mﬁﬁfn@zgﬁ?n E%P@iéd HA RNA show

I ncubated w t aol 1 n mn an readso
an emlduok@#ﬂ/’rl giderbdf gooredban éO,lwhe@as B@lrndnHﬁan@ﬁdeé to tlters in average

f t tyaat influence hemaggl utination.

Iow@ﬂﬁ&fﬁ% te &§§fg%§ga§ples were added to a 96 wel |,

U-bottom plate in serial dilution and duplicates. 25

pl containing 4 hemagglutinating units of inactivated

PR8 in PBS and 50 pl of 0.5 % chicken red bl ood cells

were then added and incubated at room tenperature for

45 mn. Endpoint HAl titers were defined as the

reci procal of the highest serumdilution that

conpl etely 20 inhibited hemaggl uti nati on of the red

bl ood cells. Titers of sera fromdifferent tinme points

after inmmunization are plotted for the groups treated

with buffer (80% Ri La), naked or conpl exed HA nRNA

The conpl exati on was done with Protam n Val eant and

the i nproved protocol RNA:Protamin 2:1 + free RNA

(1:1) (ww. Atitre of 40 is assuned to be protective

in case of influenza infection. Mce immunized wth

conpl exed HA RNA show 25an enduring HAI titer of nore

than 40, whereas naked HA nRNA led to titers in

average lower than the protective titer of 40.
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WO 2010/ 037539PCT/ EP2009/ 007032 151 C ai ns
1.1 mmunostinul atory conposition conprising

WQ@0184037%8 uvant conponent, conpri sing or consiBET/EB2089/007032

at | east one (N RNA, 5conplexed with a cationic or

pol ycati oni ¢ conpound, and b) at |east one free nRNA
encodi ng at | east one thera? Ptically active protein,
antigen and/ or anti body, wherein the inmunostimnulatory
conposition is capable to 8 i.cit or enhance an innate
and optionally an adaptive ne response in a
mammal . 10 2. I munosti nul atory conposition according
to claiml, wherein the at |east one (m RNA of the

- adj TVHROSHBHIBINNE ARMPPSt NLTURRTSHE r om a short RNA

ol i gonyelaRlvhAe cor Gr@hngorﬁ?ﬁﬁ' | 0| ddeliiftthg8f BRNAst 8Re (M)RNA,
i mfﬁnost ian‘mvat o?o EQNA ‘an s Il?ll\% re)g:mdéan't | Sense RNZt, or m)
ri boswreraplexed withaxgheryc of pelycatiasicscomppurd, and

I nosdt i.oul OSlL ' (=Y : ;
SRR RIS RSB S L SEREC RO RREULIE b proin,
conponanmtigen sndior amMedy4. | mrunosti nul at ory conposition
accordi.ng,to any of clains 1 to. .3 .wherain.thg at

Sor et ohg bRl eSS SIEPRE b fighoroprhance an
t haneddg uvdopticratipanadiptaeemidepiréspahsetio agaahmat.her . 5.

| mmunosti nul atory conposition according to any of
claims 1 to 3, wherein the at | east one free nRNA and

.t hamdturoe@stilang cofpBbifloRfactbRlimdidivRih 1 oNpas@Ntheddteleast one

25different fromeach other. 6. | nost i nmul _at or .
corfBRINA b theadivnat EImPNeRhyls BHlecteairom ashpg RHA Aliagrwrlgotide, a
thedddg RAIW, AndlidinBea RN, bR fhiRusRtindMtéryORNA, an_ siRNA, an
pol ycati oni ¢ conpound in the adjuvant conponent Is in

t heantisgnge RO, abtbesvotches, mibozyieesrfiaptpnery-ange of about

0. 3-4, of 30about 0.5-2, of about 0.7-2 and of about

0.7-1.5. WO 2010/ 037539PCT/ EP2009/ 007032
Immunostimulatory composition according to claims 1 or 2, wherein the at least one

(m)RNA of the adjuvant component is an mRNA.

Immunostimulatory composition according to any of claims 1 to 3, wherein the at
least one free MRNA and the at least one (m)RNA of the adjuvant component are

identical to each other.

Immunostimulatory composition according to any of claims 1 to 3, wherein the at
least one free MRNA and the at least one (m)RNA of the adjuvant component are

different from each other.

Immunostimulatory composition according to any of claims 1 to 5, wherein the N/P
ratio of the m(RNA) to the cationic or polycationic compound in the adjuvant
component is in the range of about 0.1-10, including a range of about 0.3-4, of

about 0.5-2, of about 0.7-2 and of about 0.7-1.5.

Immunostimulatory composition according to any of claims 1 to 7, wherein the

molar ratio of the (m)RNA of the adjuvant component to the at least one free mRNA
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152 of the second conponent b) nay be selected froma
nmol ar ratio of about 0.001:1 to about 1:0.001,

WO pdbdiisey a ratio of about 1:1. 8. |nmunosti NRCEEBI099/007032

10.

conposition according to any of clains 1 to 7, wherein

the at 5l east one free nNRNA and/or the at |east one

(mM RNA of the adjuvant conpegent are GC-stabilized. 9.

| mmunosti nmul atory conposition according to claim 8,

wher.ei n the G/Ccont t of the cqdin i on.of . the

G R PO ORGSO ey 5Bl E0 Mo PPy RUS RLAEO.00T:1 to
10 ent rO1000f inth@irgaiang of ggduwen:0f the native RNA, the
coded ami no aci d sequence of the GC-stabilized

nodi fied (m RNA not being altered conpared with the

enclﬁ#rﬁﬁlo@trﬂ\ﬁ‘@t(fi‘)c 'cgm?SQWS&d?&ngb@aH@bf ¥RiMPHith 78 herein the at
(M RNA. . I'mnunosti nul atory conposition according to

anyleast on¢ &?WRNA andjor thpat @iaﬁt qriedmRYAf 816 adjrant component are
polye @'fabﬁi%& conmpound is selected from protanine,

nuc I'ne, spermne or spermdine, poly-L-lysine

(PLL), basic pol ypeptl des pol y-argi ni ne, cell

.ﬁ’.?gﬁgr’rrlgugntrolts nrgulp{edDt | des 2Cor8’E#{}?6|a? ?B\%ﬁé%ﬁqaeg@/@%ontent of
Tatthe kdbding r&'gbn (df-llthé ,GCF@ttaanBsEd Kb paptredses, ccmhpargb&mgl the G/C

nes nmber,s of the._.penetrat i nclu
perfariat pFTTE S8A PR 2H0 SE AN EpRe b pr 34 ehuence of
Dr k@ tu- !;tablﬂfé(ﬁﬁfcbam%d |(B)RNAATY: Beingi ftered compared with the encoded
antim crob| al -deri % CPPs i ncl gdl ng Buforin-2,
Bac@Migo 24id SS%'FB‘CQQz Bpfive 5‘9 '@ﬂ'éi&r%rl ved peptl des,
SAP, MAP, KALA, PpTG&20, Proli ne-rich pepti des,

Lol i goners, Argi nine-rich peptides,
Callgimuestimplaisry gespositien acerdtBetor #1, Obélaym_l_yt@l fhewherein the

pol | n e n
pepC%éII@mg Bt&ly{?tlghﬁ gﬁngﬁsgsFﬂp?%(%oﬁ g&gmme nucleoline,
pr cpeinmne oangetoidinerpaoheysie (PhE) lbdslﬂgowllimtldeppmﬂ%rgmme cell

Prgﬂeﬁgﬁ?tlrngh étgcf dgﬁﬁ’s)p%}q ’en' ngp%l Clcgﬁf?rliéqdﬁ'%sportan or MPG

penctepddéss) HI\Gbunfdrrrgmpppmdies; r&atorHIpept TdeHINgviTagderhved peptides,

following.tota 1 s)m (Flis

(Orc?hg ar@%éré Sy m eé% n irhe gbemeﬁgsx )fﬁ ly,8 H%Pddé%d Fenetratln
m Aht@ﬁna@ed@dﬁﬂeédjepm;itl)desof fredc hDalsbehilaayitdmmaperya), pAntp, plsl,
number se IaFt ed

Toranimicrobiar 9g ves s TnglUidigh i orderze Fae7 orch SVEPaBnBY), PVEC,

comCemaerwfedApspt.dey S SAF spaRrd KK, r @pT@§6ntRiolﬂ{e li@Aeptides, L-
50% of all anmino acids of the ollgope tide; and Xaa

mayCliBEMS ey ATBINHS- B @egté#eécﬁé&'tpnmm%éﬁweFQF —Lactoferrin, poly-L-
nat%mu >ﬁo§ﬂ&a§rrﬁﬁéﬂga.steﬁeéwmafdbweoam %aﬁ%‘ B@ptﬁ?é@epmtsv VP22

is or Urn d x may be an
sel b'@tr@él sﬁm@lﬁx m%omal@w5@9mr/t@pmgpmmn515@lt&ilng PTDs,

C ont T6? fh’oxa nc@)og%pt gxgr%\éh%g?}es)tjc%gt Jsh‘*‘% r%\ﬁﬁf)%!t’des Pep-1,

acwuhsi Gilcitdren @epg@qﬁ@pon &em protefimsoon pd:ptgbalhgwng ribe following total

| udi,n ?g(A(&){%ﬁbsh‘ﬁ‘i—%’Fégﬁ;g& ag)gv%]b?ebnm Lo i}-onn-ls-%+ X R%H% and |, m,

poI WG&GGrﬁtﬂﬂpEﬁiﬁ&ﬂyldﬁehddoﬂhgr oy besan nuprbleybarlecrled fromO, 1, 2, 3, 4,
Cag Qni Cécﬁl\}}ém% 12, p1%| 2 Xgeg%vmeg%ha(t the z)veral?content of Arg, Lys,
[1- P(lig,aadibrﬂh@p’rb@hﬁ)ﬂﬂ@@t/m)?}'o -dlaM,abinG Hﬁﬂhbf ﬂhﬁmﬁgbp@ﬁtlde and Xaa

(E:)?:I &)Ib eee ’aBzD;'FI\(R&lIIE(C?g{H se%gg%r?r%gbve %L\ c§yrr|ng) or non-native

phoa?ﬂh@tahﬁlﬂ eddpaBOA2 YN Els ol And Ei)e W rﬁm%&ted from
DOGS (Di oct adecyl am dogf i cyl sperm n),

Di nyri sto-oxypropyl di nethyl hydroxyet hyI ammnl um

brom de, DOTAP:

di ol eoyl oxy-3-(trinmethyl anmoni o) pr opane, DC 6-14:

0, O-di tetradecanoyl - N- (at ri net hyl anmoni oacet yl ) di et han

ol am ne chloride, CLIPlL: rac-[(2, 3-

di oct adecyl oxypropyl ) (2- hydroxyet hyl ) [ - di met hyl ammoni u
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15[ 2( 2, 3-di hexadecyl oxypropyl - oxysucci
nyl oxy)ethyl]-trinmethylammon i urn, ol igofectam ne,

W@eopogIFsTat i oni ¢ or pol ycationic polyners, i neCTUEP29§9/007032

11.

nodi fi ed pol yam noaci ds, incl uding

as13- am noaci d- pol yners or reversed pol yam des,

nodi fi ed pol yet hyl enes, inc i ng PVP

( pol y(N—et hyl - 4- vi nyl pyri di ni'um brom de)), nodified

acr | at e 0 i gcl udi ng. E
9 bt ek Ry s TSP iR i e copfent 47 g not exceed

Amsoo’famf Bk SmiCadids sTah@ SgPeptidd, y (an doani ne) ),
nodi fj ed pol ybet aani n ter (PBAE), incl udi ng?1 di ami ne
end@’ fpl&)aiglwn%tlgﬁgalp&Arg,, Arga, Argy, Arg; H;Rg RgH;, H;RgH,,
di q@gylsqugggusymmq( lpent anol polyners, dendriners,
i ncl udi I ng pol ypropyl am ne dendrinmers or pAMAM based
de®f frometionicienlysagehagides includipg @hqtcppgn,p;gplybrene cationic polymers,
poI e )

PSSR Rl BORELT Beyoxypropybl N
[ nmdumehh;nlgrrmymhmdeotﬂasnde xR, ﬂecymcansdmd,emﬂm Sag¢d DC-Chol,

X BT RG SO ERe Ao CE BB popHRa Ry ethanol-amine)

cormsnA rmppﬁ\BaD@ubDleco Dads Q]ii@ct@dedﬁtfrﬁdﬁ?tdy&béﬁmn DIMRI:
bl ocks selecteﬁl of a t|0|cp mer as. defined
ab&)@yr'gﬂ&xmme ?‘mﬁ YF i emmaniyeg o Rspmists ¢ DOTAP:
bl QekiSovid é/céi it %q{?ﬁd)rySWa‘ﬁQengh g) - O(\ﬁ\Qltetradecanoyl N-(o-
2010 TS h By BOe BT Ty Bra | 07 Kp SIS
AFR?Imédhbth%dﬂRﬁtetyzthl‘rmﬁbbltmhe - I nt dgmmdg CLIP1 rac-[(2,3-

Ira|0ha5b tg gﬁl‘Pnfta}geﬂ@EW %@]ﬁ?ﬁ%@ ngcn,@ic\fﬂ%&de CLIP6: rac-

15 -
%& GAyi R%xgggcylggkpﬂfﬁﬁgetﬁ%oﬁ g@g]ﬁi%ﬁtmﬁﬁ%hﬁ}c&' CLIPI: rac

CD@(Z mnaadeaaoxyp@w%oxmanﬂgsﬂethsl]@mgthyemm@nso
&% 28, Coactosin-like protein, Collagen
f CT-9/BRD6, Cten, cyclin BI, cyclin D1,

Cypr Brorﬂl\daBmmcDﬁd\/bdzl?tm $blynﬁb¢dvl- M@ Biddified polyaminoacids,

EGER/ He MVPRI N, , EnCam EphA3, ErbB

Fandldipg s ERT RO IRy OR T TeeGed Do) RIS, Moriel Peethylenes,
GAGRAddi %@Elﬁ |- ABFFDIRinGACELBMIGDEP md@iTed/, acrylat
gpl. Q0 " iy I—tgyST 2, thsllnn 10 Helr 2/ neTJ/ Er%B ATy

C3
PR NINEL , POMACMb BBl ARy Bmincetion TESTYReSERo, ~ modiied
HOMi g§ar§§|es HP\ﬁoEﬁngkR\&mEnE%olm idbantildF R modifide &I%et&ﬂmnoester

| L- 13RaZ2, ture lamnin recept or
kal I?BA&emh@m&dlam'm end modified 7,4 kumnediob diackylatescp-5-amino-1-

N e T

MA@ES® OdendN@IErsl  GolWmBE(@l  7inclBling\GEPB2,  IpaGEetBdeneimine),

Tyﬁ’bp%ﬁ o &@%fy%‘[mnm%ah ’ac%%:%?d m@%, including

I\/A@Eelbldextdiﬂ\(ﬁﬁké_?i pn’qmaagldkhtrﬁh AasddA\pdlyhebde | Ghitofan, silan backbone

%16-7 & b Eﬁ’gtmg(ﬁ%@% C&gﬂlyn%ﬁplgg)s Q&ﬁ%lfieps’ consisting of

MJ@ZGOMS&TOQ\, oMo BF Ygé tancniamleuks tdetttddeoBs &alonic polymer as
AP, NCEP, @ NMP22, NPM ALK

NSE,
E %abqygh_an Aopqe_Rme%—hy @Bhglc ngg%@gﬁgqlﬁ’blocks (including
Ep,@gﬂ]én@y 8digy. P15, pl90 minor bcer-abl, p53,
4, "PAl - PAl -2, PAP, PART-1, PATE, PDEF Pim1l
- K| nase, Pinl, POTE, PRAME, prostein, proteinase3,

E&%"g@%bmﬁég&cg@%ﬁl SART-D, SW scg:t% 81’50 % ein the at

SSYeast oBSKe@ MRNA HLodHd, anSBYigan, @”&CEﬂAﬂWnﬁumSTrEpﬁgens including
survivin, survivin-2B, TA-90, TAG 72, TARP, TGFb,

TGFbR11, TGW 4, TRAG 3, TRG TRP-1, TRP- 2/ 6b,

TRP- 2/ 1 NT2, Trp-p8, Tyrosinase, UPA VEG-,

VEGFR- 2/ FLK-1, WVT1; or is selected from nutant

antigens expressed in cancer diseases, including

al pha act| ni n- 4/ m ARTCl/ m becr/ abl bet a- Cat en| n/ m

~rEssosAal [N . P T P N T NN NS~ | ~NE~1 7 A



PRDX5/ m PTPRK/ m RBAF600/m SIRT2/ m SYT-SSX-1

SYT- SSX-2, TEL-AM.1, TGFbRII, TPI/m
WQ201p49AFe0st i mul at ory conposition accordi ng t oPGHEP9PI/007032

clainms 1 to 11, wherein the at 5l east one free nMRNA

encodes: a) at |east one, two, three or four

(different) antigens of the [l ow ng group of

antigens: PSA (Prostate-Specific Antigen) = KLK3

K ' i, Br P Prast at e- i
a7 B b EPET S BaRRE el &g e,
é Sia¥p thﬁfmwmaﬁr@ﬁma@el Wﬁt&icbmbseAI’NRTge?%Dﬂ4IEWGE1 BCL-2, BING-4,
rost a east one ree
o A Jovltin a7 o Tnine BN bro b2, calgiolh, CAMES case,
(dichiHepanty cameggms @14, i@ dm, T, w3 ®fcD33, CD4, CD52,
ant ens: W1,  MAGE- A2, ' 5T4,
¥3, Q@ﬁ o0, CEA, CLCA2, CML28, Coactosm;hkezp;pégn Collagen XXllI,

NY- 1
&1 CT-9/BRDS, Ct lin B1, cyciid1, cyp-B, CYPB1, DAM-10/MAGE-B1,
Survivi n, Z25MAGE- Cen Cgrclcli?or cye Yp

MA@P@EG/W B2, nE@\WH@dn”tﬁf\Na\PRlﬁﬁ EﬁCaUheEPéiAénﬁPWsEfb& EZH2,
po%%Fbé N3Gy PRALAROGUL IS E- ?0@9\%% 51 OAGESMRIAGE-BI GAGE-S,
i rmunost i nul‘atory conbos
GAGE 6, GAGE-7b, GAGE 8, GDEP, GnT V, gp100, GPC3, HAGE, HAST-2, hepsin,
Her2/neu/ErbB2, HERV-K-MEL, HNE, homeobox NKX 3.1, HOM-TES-14/SCP-1,
HOM-TES-85, HPV-E6, HPV-E7, HST-2, hTERT, iCE, IGF-1R, IL-13Ra2, IL-2R, IL-5,
immature laminin receptor, kallikrein 2, kallikrein 4, Ki67, KIAA0205, KK-LC-1, KM-
HN-1, LAGE-1, Livin, MAGE-A1, MAGE-A10, MAGE-A12, MAGE-A2, MAGE-A3,
MAGE-A4, MAGE-A6, MAGE-A9, MAGE-B1, MAGE-B10, MAGE-B16, MAGE-B17,
MAGE-B2, MAGE-B3, MAGE-B4, MAGE-B5, MAGE-B6, MAGE-C1, MAGE-C2,
MAGE-C3, MAGE-D1, MAGE-D2, MAGE-D4, MAGE-E1, MAGE-E2, MAGE-F1,
MAGE-H1, MAGEL2, mammaglobin A, MART-1/Melan-A, MART-2, matrix protein
22, MC1R, M-CSF, Mesothelin, MG50/PXDN, MMP 11, MN/CA IX-antigen, MRP-3,
MUC1, MUC2, NAB88-A, N-acetylglucos-aminyltransferase-V, Neo-PAP, NGEP,
NMP22, NPM/ALK, NSE, NY-ESO-1, NY-ESO-B, OA1, OFA-iLRP, OGT, OS-9,
osteocalcin, osteopontin, p15, p15, p190 minor ber-abl, p53, PAGE-4, PAI-1, PAI-2,
PAP, PART-1, PATE, PDEF, Pim-1-Kinase, Pin1, POTE, PRAME, prostein, proteinase-
3, PSA, PSCA, PSGR, PSM, PSMA, RAGE-1, RHAMM/CD168, RU1, RU2, S-100,
SAGE, SART-1, SART-2, SART-3, SCC, Sp17, SSX-1, SSX-2/HOM-MEL-40, SSX-4,
STAMP-1, STEAP, survivin, survivin-2B, TA-90, TAG-72, TARP, TGFb, TGFbRII,
TGM-4, TRAG-3, TRG, TRP-1, TRP-2/6b, TRP-2/INT2, Trp-p8, Tyrosinase, UPA,
VEGF, VEGFR-2/FLK-1, WT1; or is selected from mutant antigens expressed in
cancer diseases, including alpha-actinin-4/m, ARTC1/m, bcr/abl, beta-Catenin/m,
BRCA1/m, BRCA2/m, CASP-5/m, CASP-8/m, CDC27/m, CDK4/m, CDKN2A/m,
CML66, COA-1/m, DEK-CAN, EFTUD2/m, ELF2/m, ETV6-AML1, FN1/m,
GPNMB/m, HLA-A*0201-R1701, HLA-A11/m, HLA-A2/m, HSP70-2M, KIAA0205/m,
K-Ras/m, LDLR-FUT, MART2/m, ME1/m, MUM-1/m, MUM-2/m, MUM-3/m, Myosin
class I/m, neo-PAP/m, NFYC/m, N-Ras/m, OGT/m, OS-9/m, p53/m, Pml/RARa,
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according to any of clains 1 to 12 and optionally a
phar maceutically acceptable carrier, adjuvant, and/or

W@ H10©37%39 14. Phar maceuti cal conposition accor dPGYEP2909/007032

12.

13.

14.

15.

claim 13, wherein the pharmaceutical 35conposition is
a vaccine. WD 2010/ 037539PCT/ EP2009/ 007032 156 a)
preparing an adjuvant conpo ent conprising or
consisting of at |east one ?n?RNA, conpl exed with a

ST SR B R, e

orimquqatmnﬁjc conpound as defined according to any

of clains 1 to 12; and 5b) preparing the inventive

i mrunosti nul atory conposition by adding in a specific

r atlir@mﬁ‘iost'irﬁé‘l%for)oe&n &%mﬂ%raﬁ Q?Eriﬁ@ﬂjclﬁﬁﬁolr@ 9 Wirein the at
any of clains he ad%uvant conponent

pr éﬁ%f@'@?@i@ﬁ:@f{dﬁ@@de%tep a), wherein the at |east

on fr g f
ety verneltaite, QGRS 6 (P S et shBani fht lcing group o
accor damgeno any of clains 1 to 12. 10 16. Use of an

i mrunost i nyl C Sition ac y

cl ai s 1 ?§A ostgie Sty ”tﬁ\'}'gﬁ %&iﬁﬁﬁtwé‘ﬂm. si ng

or consist Qﬁo%ﬁeﬁ I8e®onpl exed with a

cationtc &9C éi’fy’étaﬁ%?fi‘&e@d’tfmﬁe?})d and at |east one

free nRNASTEAR (ha Frgnsirernbrase Epmitelrtahéntég@eu:tf thedltrbstate),

activeomrotein antigen and/ or antibody, as defined
BCCQr an a repa

pha na%elg%s?%n% C}Evon%hd'ge,tfgorn fi?/g six sgv% Fl ‘19 ni ?@;na?levg} 8r twelve

and/ or daffmént)cnrmlgemnfcnlﬁe follpwirig grbep df m@sm and

di sorders ag gcted from cancers or tunor diseases,

aut oi nhun& eases, infectious diseases, including

viral ,*ba®EBlial or protozool ogi cal infectious

di seases MAGQEAGrgy or allergic diseases. 20 17. Kit

conprisi ngT#he i nmunosti mul atory conposition according

to anyeof MAGE®B, 1 to 12, and/or a pharnaceutica

conposé ti apyagcording to any of clains 13 to 14, and

optionall¥ktggnﬁical instructions with information on

the adyin i,on and dosage of the inmunostinulatory

conp03|t|Q%Aand/br t he pharnmaceuti cal conposition.

. Survivin,
e  MAGE-C1, and/or
e  MAGE-C2,

wherein any combination of these antigens is possible.

Pharmaceutical composition, comprising an immunostimulatory composition
according to any of claims 1 to 12 and optionally a pharmaceutically acceptable

carrier, adjuvant, and/or vehicle.

Pharmaceutical composition according to claim 13, wherein the pharmaceutical

composition is a vaccine.

Method for preparing an immunostimulatory composition as defined according to

any of claims 1 to 12, comprising following steps:
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16.

17.

156

a) preparing an adjuvant component comprising or consisting of at least one
(mRNA, complexed with a cationic or polycationic compound, by mixing in a
specific ratio the at least one (m)RNA and a cationic or polycationic compound
as defined according to any of claims 1 to 12; and

b) preparing the inventive immunostimulatory composition by adding in a
specific ratio at least one free mRNA as defined according to any of claims 1 to
12 to the adjuvant component prepared according to step a), wherein the at
least one free mMRNA, encodes at least one therapeutically active protein,

antigen and/or antibody as defined according to any of claims 1 to 12.

Use of an immunostimulatory composition according to any of claims 1 to 15, or an
adjuvant component, comprising or consisting of at least one (m)RNA, complexed
with a cationic or polycationic compound, and at least one free mRNA, encoding at
least one therapeutically active protein, antigen and/or antibody, as defined
according to any of claims 1 to 12, for preparing a pharmaceutical composition for
prophylaxis, treatment, and/or amelioration of any of the diseases and disorders
selected from cancers or tumor diseases, autoimmune diseases, infectious diseases,
including viral, bacterial or protozoological infectious diseases or allergy or allergic

diseases.

Kit comprising the immunostimulatory composition according to any of claims 1 to
12, and/or a pharmaceutical composition according to any of claims 13 to 14, and
optionally technical instructions with information on the administration and dosage

of the immunostimulatory composition and/or the pharmaceutical composition.



