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WO 2009/ 030481PCT/ EP2008/ 007244 3 Ot her well known physical or

physi co-chem cal nethods of gene transfer into cells or organi sns include
nmet hods such as virus based transfection nmethods. As a particul ar exanpl e,
DNA vi r us8¥0 Ai89/039é8lused as DNA vehicl es. Because of thBEFEPHIRHIIN
properties, such viruses have a very-high transfection rate. The viruses
typically used are genetically 5 nodified in a way, that no functional
infectious particles are formed in thestransfected cell. In spite of this
saf ety precaution, however, a risk of uncontrolled propagation of the
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be used for the transport’ of ecules into which typically
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arginines), nore typically from 1000 to 15000 am no aci ds, and thus
represents a high nol ecul ar mass conpound. Even though the cel l ul ar upt ake
mechani sm for CPPs in general remains unclear, endocytosis is suggested as
an uptake nmechani smfor polyarginine. Endocytosis is a cellular process by
whi ch macronol ecul es may enter a cell w thout passing through the cel
menbrane, wherein three different endocytotic 20 nechani sns have been
suggested (chl at hri n-dependent endocytosis, caveol i n-dependent endocytosis
and/ or F actin-dependent endocytosis, see e.g. review Melikov and
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5 TLR6, TLR7, TLR8, TLRO, TLRld; TLR11, TLR12 or TLR13) may lead to
transport to the endosones and (depeding on the specific interaction and
the interaction partners) to e.g. immunostinulation by the RNA |igand. Cell
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Chem stry, Vol 272., No. 24, pp. 15307-15312, 1997). N idone et at (1997,
supra) disclose the use of CPPs, particularly of cationic al pha-helical
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guantitative analysis of uptake and biological effect. Nucleic Acids
Research 2006). Pepti desusedbyVel dhoenet GALFLAFLAAALSLMAWSQPKKKRKV- Cya)
GALFLAFLAAAL SLMELWSQPKSKRKV- Cya) . al . (2006) wer eMPGal pha( Ac-

andVPGal pive0 piuR/8toARl- These specific peptides were addi PCHEAMS00738nodi fi ed
with an acetyl noiety (Ac) at the N-term nus and a cysteam de noiety at the
C term nus. Vel dhoen et at (2006) were able to show transfer of

doubl e-stranded si RNA, having a length.of about 18 to 40 nucleotides, into
cells by using the afore-nentioned carrier peptides. 20Surmmari zi ng the
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macr onol e@'uleg(sjos(/%ns egenc}enf?n $hown TOP E)t'potgprtel (raes‘firfang1 séPeCBRIRUF% €c gs Few
very specefampleuhRi7Zcaid 6%8de&ptanserecletdteq)&némeaﬁoqurailpmr tramﬁecobn @bubl e
stranded si RNA tr.an r resents an ort in_md

mol ecul ar®© rlrgNA*&'Wénué]ﬁ’s 'ma'ﬁtogl ﬁﬁR’Z‘%ésrﬁmeaV%& m "9 |féﬁ§)ﬂ e re e(rrﬁ

t r ansf ect sedertedsirame Egdoé ofrbl RICH T ERT 3n(ﬁyl !-nubeatkcemose'fummum (Tblkfe ik R4 ETIRS,
applicati I a h the inte tes,.into
The hoot DEEMR IR ER o3P B gk bt THED e RBdue BaRghl €3t have
an infl uem:koscmneseaam elspeding o thehipehlﬁstl ntgRNES1 ardnlthpoe&ralntuqn pantrggs&m e.g.
expression of a ogen d ruction of a tumor suppressor gene. A gene
- and t hel"® 'P%?Oe‘r’{]rthﬂgorgg ﬁ-'eq{r\ldn\ﬁ d which is essential to 30 the host may
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of the preg&nlifective as carrier molecules. Further, when using high molecular weight poly-L-



30 invention as characterized by the clains. Particularly, the above object
is solved by a conpl exed RNA (nol ecule), conprising at | east one RNA

(rmol ecul e), preferably an nmRNA, conpl exed with one or nore ol igopeptides,
wher ei n t HEO302/0¢H8% one ol i gopeptide has a | ength of ZCEHEPINR/BIR440 aci ds,
and wherein the at | east one oligopeptide contains | Arg WO

2009/ 030481PCT/ EP2008/ 007244 10 residues, mLys residues, n H's residues, o
Orn residues and x Xaa residues positigned in any order within the at |east
one oligopeptide havi ng the follomjng enpirical formula: (Arg)1l;(Lys);

(H s),; .(05 é %h €6 em'nlit )tﬂéwaﬁec@ \Bere lobderfBd whlcH Ra t8(act§ tﬂ'gﬁ ofd ‘_Q
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3, 4, 5, emyemgnt systemo Thas, efferts y@re mdcntakgrs to rewelppl doiwt malkecwie weight al |
content of : NS % st 60%
or 1070% ra'?*eg] ?A_%lﬁ%mr?g! ugglagge%?]; llawhrg&% ope%)rtﬁltpgg ;ﬁghm@ O\QE&T Sgréh !310%5 am no
aci d sel ecokgular ovaighat paheargininest typighlly eefmb'urar ||0vg)5tacbnhm01ﬁ llhatcla\meramgqo aci ds

t< of d
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mol ecul es“ar & associ at ed t oget y any fype of interaction o ectrons
ot her t haproklesp\W¢kentielssad (ZQ;OCQ sufiyg) intipduted cydieine rdsisivds inté the, CRP pastr,

el ect 1 0st aiidh GIIAGhHE UrBld B ABAINANBNAC Lo dpafd MRAT OUGEn Of L he

conpl exed 25nD ecu oci ation an east one ol igopeptide
i s I n equirknsfactionm these digilfidedeangs |acmcleavetihatthfc@¢ibﬁee<tq thie rredusingud enditipns

W thoyd belng dhound % NA%E%W reatsé'bee%{j’él»& dlet.%F 'tHé'Bh QQe%a;Fe@nH& Qﬁo@%\ie_frts%gh

t owar ds di ssoci ated |gop st one i‘'gopept i de
of the coﬁwlséwbldgRredsalmaityedncrhgwaveawsnéurﬁteegremlrqdwewfwﬁnh@‘srh%@f\h\ | ength of
8 to 15 amno acids, preferably a length of 8 to 14, 8 to 13, 8 to 12, or 9
to 12 or 9 toll amno acids, and nore preferably a Iength of 8 to 10, 9
toll, 10 FethepmoreilovomolsculapweightiRE! ¢:g- 1epicadly haviagh ol ialiayt 2000d¥d andor e

pref er abl YouAidaelsP R BR il LI AMES (PERIH Ry Phuihl s ARG SnBATIH BafiAK) BY 2

| engt h of m no-aci d
2009 1@@04gg_qddmm@g@romm m_gg;romo]ecules as mentioned above However even though

an improved transfection was observed for low-molecular weight PEIl or poly-L-lysines in
these experiments, expression was not detectable due to formation of extremely stable
complexes of these carrier molecules with the DNA. As a result, these carrier molecules do
not appear to exhibit dissociation of their complexed DNA, a necessary step for translation

25  and expression of the encoded protein (see Bettinger et af, (2001), supra).

Transport of DNA by CPPs was further shown by Niidome et al. (The Journal of Biological
Chemistry, Vol 272, No. 24, pp. 15307-15312, 1997). Niidome et al (1997, supra)
disclose the use of CPPs, particularly of cationic alpha-helical peptides with a defined
30  arginine content of 25% and a length of 12 or 24 amino acids, respectively, for the transport
of plasmid DNA as cargo moiety. As a result, it was found that long and/or hydrophobic
peptides can strongly bind to the DNA and effect transport of DNA into cells. Moreover,
Niidome et a/. (Bioconjugate Chem. 1999, 10, 773-780) showed that peptides having a



The ol i gopeptide of the conpl exed RNA according to the present invention
has the enpirical formula (Arg)[;(2-Ys)ym (H s),,;(0rn)0; (Xaa),,, as defined
above wherein | + m+ n +0 + x = 8-15, and I, m n or o independently of
each ot herwoagpoB¥4giny nunber selected fromO0, 5 1, 2, BCTAEP2083/0G2447 8, 9,
10, 11, 12, 13, 1401 15, or any range fornmed by two of these val ues,

provi ded that the overall content of (the basic amno acids) Arg, Lys, Hs
and/or On represents at |east 50%(e.g. at |east 51, 52, 53, 54, 55, 56,
57, 58, or 59% at |east 60% (e.g. at least 61, 62, 63, 64, 65 66, 67, 68,

or 69%, eas 0%, ( Iy t 71, ¢l or
79% . at th tlh & tf% (9 aﬁ“r‘l 9? ?éigsv?eal’gfnosgfﬁlcégt ?(% hzgl;gne?p%g g p/]asrgl ﬁ/-\

89% at | éawtewﬁo%éreusgng anall ee;atdegika,g q ab@8,129mindSicidg)eas OFFs, 98)sfem|or99%
or even 100/ n i i de of the conplexed RNA
accordi ng Cg?ﬁ&@r%@% @'ﬁ\%}%ﬂ ?%‘% E?%C?ea%e‘r" gﬂgﬁnﬁlﬁs Arg, Lys, Hs and On
(three | etter code) are to be understood as the am no acids arginine,
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t
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| east 30%char@edher chemégal E@W@rtle‘-v@frthenﬁﬂes Lpe@freh@bleyp@rtmér@ast 60% 70% 80% 90%
or even 100% wi th respect to the entire enpirical formula. According to

anot her particularly preferred enbodi nent the content of the basic am no
aci d BQs AgcerHegabdin @msrKon &t af,oBasid peptide aysteny\@r efficient delivery of foreign

2009/ 0304 / | . 09%
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| east 10%pphimrm Eespltseiveralsibiaingd Miths AR shawien inoeeasing ekibylabitpndectiveast
30% % n 0 r r f b or
even ?gO%QHlC%ﬁaF 2@%5%?3?\{8@”‘ e Zn%eﬁéﬂet%ﬂdﬁa%atrgte%ﬁPnugpt{%r:&égro@ ?gb{ﬂa? g)(one
ot her par tiaeu¢cting 9e|bwelfleDNédnerﬁmhmﬁd with @n étyigl.eatrieppeptide. Wheseio ndpifaio aci d
Onin theg Ve qanl. i % t

| east 20% ’Z@gnﬁmr e évr%ta% EPI %B Ihéléttgkg“4 I?c.ﬁ/ﬁépnljg/(s) Pc?rr {Fgﬁsger?%#ég&g%)#a?mr e
pr ef er abl desweé)aeqcumn@d%r W@@@%@@%@SO Bpiaty BOK% m/hm@sam to the
entire enpirical formula. Any of the above defined contents, val ues or
ranges of basic amino acids Arg, Lys, His and/or On as defl ned above may
al so B8 cé&ebs men alsptbe teaalefncte@ b using (GFPe im erybinatindi with RbAarHewexesl anlyant ent
of all bagjg auhier %Pkﬂﬁk.ﬁ’g IQJ I«Q%Oéaf}hécﬂ%upfortth@ c@ﬁlIIHJ ﬁ&?%g LEA R, € he
present invention of at east Yo (at | east 51, 52, 53, 5, 56, 57, 58,
or 59% atProbahlytdugggsit dast szlegraféaé@ﬂ a@ﬂ! log ztabgity 'rezpmrdeeseé’humrana‘sct-oarofwk)
at least RO0R (ighg t9ﬁ§5%r7e%rs tga)e r%’s;cnctzé’to ?ﬁ)re Zéb1e7(¥oub7e85tra‘ﬂﬂecyﬂ%ks &ichlgast
80% (at | east 81, 82 8, [ east 90% ( at

| east 91, 92, 93, 94, 95, 96 97 98 or 99% or even 100% as defined
initially. The amno acids in the above formula (Arg),;(Lys),,,;(Hs),,;
(Orn)";(Xaa)," i.e. Arg, Lys, H's 20 and/or On may be furthernore be
selected fromthe native (= naturally occurring) amno acids Arg, Lys, Hs
and Orn or fromnon-native (= not naturally occurring) am no aci ds derived
fromthese am no acids. As a non-native (= not naturally occurring) am no
aC| d derlved fromthe am no aC| ds Arg, Lys, H s and Orn, any known

Y M .



5 have neutral (and polar) side chains, such as glycine (dy), serine
(ser), threonine (Thr), tyrosine (Tyr), cysteine (Cys), asparagine (Asn),

or glutamne (AQu), and/or fromnaturally occurring acidic am no acids,

i .e. am novaeids3v4shi ch have aci di c side chains, such &STAEpWs/HITe4aci d
(Asp) or glutamc acid (GQu). Preferably the oligopeptide of the conpl exed
RNA according to the present invention nay contain an amno acid Xaa in the
above 10 enpirical formula (Arg), ;(Lys)g, ";(Hs),,;(0rn),,;(Xaa)," which is
sel ected from am no acids having no acidic side chain. Even nore

referably,, Xaa,in enpirical fornu . i,.5), (Orn Xa IS
gel ected %/'FN aFr’ﬁ H’Sygygeﬁasmﬁg’v{_%nées “h&u fgi\g’k ﬁstfolggst)ghtétﬁﬁmr?g) f %ﬁ?fygﬂ?(ﬂ)
aci ds, V\/hbahralyx\lee a\rgl)ngrthé uﬁ azrmb trwxsﬂeophddmbd)e) steanded el snRtahdhtmr ndur@mal am no
aci ds, ch have a feutra | r% de .chai a defl ned bov .
Addi t | ona|1 PHOORY® 15 T(n‘g{me'ﬂ é{%‘%% ¢ rﬁr%m'nﬁc@@ e “QLTBE* ? Xaa in
t he abovesiRNpi rBssed of oherrrdsalrs(dtrwnges( kys) (200§, Hup)a) the (télarryl)c(o)(qm)ﬁnt of tbe am no

e L RSB bl TR o B BB A b B Sees o

ol i gopept RAA.mgl&tidds. deri vati ves of amino acids are distributed by different
conpani es, see e.g. Sigma Aldrich (see http://ww.sigmaldrich.com. Xaa is
typically present in the 20 above fornula in a content of 0-30% 0-40% or
0- 50% of Hblkiham’ /A0 abb Ftubbsredtther eseodafisgexpﬁkpCPBbemseqmremlen't ca@mplthe
overall c nte t exc % % or 50 cids of
Che ant i ¢ Pt et PRt daale SgRe oA IR rdthng (it e85 PE v en
nore po ef deladehyofns)talllw)drtenngrﬁdmnbsta rpnrecfceralabtllwatmﬂhe&%ld)fpeaéttatua@lpnmdac| ds of
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ot ner i nbeAtea 118 of RS INE FnERRiAG: fud EERRP LriBE Gs B (fpuoned
2009/ 03048&HG’F¢£96608/ 007244 14 frequency of occurrence in the pepti de,
i ndicating that the peptide chain contains a nunber of |I Arg residues, m
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it is pre t th td r S nQ. a t one
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or basic am no acids at one or, preferably, both term nal ends, even nore
preferably basic am no acids at one or both termnal ends. In a further :
pr ef er r ed Révbbansireepresents @ iirgpEégt iteld iacooded mypleavlarheedjeinerand @ditfior mul a
gi Ven2§b0\£§ e?gn}_)%lggélegg)vér%é}\ bl ﬂ%&t%n pglﬁéee[r)ﬁgl Molgcule r%gi leaQ 8§er|c§lts ! eaSt
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conpri Sesﬁ%ﬁg gcg(?rp@%@ggtn 8% of Fbré QJFD?FAP%@ he I?Js%én%n% é’a‘RWE@Q%K‘?PMe%c@ off
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acids 15 o] ) rJx d rds,
one, o oy 3 Tmaublifhiolierh k) ol iRl D Blodfl Sttt Ty
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from an anln aC| exce rg, S or any variant derivative of
t hese cat ivdnghcis amyained&o iregslatipheof ekl graveh. leribis cmytt@dmsr c@bmey gntepinéo aat

| east 20t Yoo QAlatdLRSE ahé‘ré?aﬂ 'to %limé f%ﬂunﬁd}‘%ma%n' 88 u c#e\f?eooirnteg}’ Bn T

basi ¢ non-cationic residues as i ned above starting fromt N"an /or
C-terminal end of the partlcular sequence. According to a further preferred
enbodi ment, one or both term nal ends of the oligopeptide of the conpl exed
RNA according to the present invention may conprise at |east one 25

hi stidine residues at one or both of its termnal ends, e.g. the

ol i gopepti de of the conpl exed RNA according to the present invention nmay
conprise one, two, three or nore histidine residues in consecutive order at
one or both ternlnal ends provrded that the overaII Iength of the
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the oligopeptide as a carrier peptide for the conpl exed RNA according to
the present invention. However, basic am no acid residues of the

ol i gopepti de of the conpl exed RNA according 5 to the fornula given above
are sel ectve@2q0p/@3miAr g, Lys, His or O n as defined aboveCERE200§§786l | y occur
in a cluster of at least 2, preferably at least 3, 4, 5 or even 6 or nore
basic am no acids as defined herein. According to a particularly preferred
enbodi nent, such clusters may also congrise 6, 7, 8, 9, 10, 11, 12, 13, 14
or even 15 amino acids. Such a cluster of basic am no acids, pref erably a
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30 invention as characterized by the claims. Particularly, the above object is solved by a
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complexed with one or more oligopeptides, wherein the at least one oligopeptide has a

length of 8 to 15 amino acids, and wherein the at least one oligopeptide contains | Arg
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The at least one oligopeptide of the complexed RNA according to the present invention has
30 alength of 8 to 15 amino acids, preferably a length of 8 to 14, 8t0 13,8to 12, or 9to 12 or
9 to 11 amino acids, and more preferably a length of 8to 10,9t0 11, 10to 12, 11to 13, 12
to 14 or 13 to 15 amino acids, or even more preferably may be selected from a peptide of

the above formula having a length of 8, 9, 10, 11, 12, 13, 14 or 15 amino acids.
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According to a further preferred embodiment the (single) amino acids of the oligopeptide of
the complexed RNA of the present invention, having the empirical formula
25 (Arg);(Lys) . (His),:(Orn)y; (Xaa), (formula 1) as shown above, may occur in any frequency as
defined above for the empirical formula, i.e. each basic amino acid (as well as Xaa) may
occur in the above defined empirical formula within the above defined values or ranges,
wherein any range may be formed from by two of the values as defined above. However, it
is particularly preferred, if the content of the basic amino acid Arg in the above empricial
30 formula is at least 10%, more preferably at least 20%, even more preferably at least 30%,
40% or even 50%, even more preferably at least 60%, 70%, 80% 90% or even 100% with
respect to the entire empirical formula. According to another particularly preferred

embodiment the content of the basic amino acid Lys in the above empricial formula is at



WO 2009/ 030481PCT/ EP2008/ 007244 18 NOs: 9-16); Hi ss, H s9, H sl1l0, H s,
Hs," Hsl1l3, Hs,,, Hsm (SEQID NGs: 17-24); or Uns, On9, On,s, Un,"
Onl2, Onl3, Un," Onl3, (SEQ ID NGs: 25-32). According to another
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formulas Arg9 (also terned R9), ArgQHégf (al so terned ROH3), Hi s3Arg9Hls3
(al so termed H3R91- 13) Tyr Ser Ser Ar g9 Ser Tyr (al so terned YSSR955Y),
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(Xaa),, apvsitmvofab@ds,50M tao ldabed, 52353)(5)@55 G4, ernbd)us 598 dt telaﬁlﬂﬂ%am no
(N-tegmnpgh droyRs 63563 67%6C 8T PO, aPlealPode F0Y 1355 & 351,9875, 76,
77,78, or 79%), at least B0% (at least 81, 82, 83, 84, 85, 86, 87, 88, or 89%}) at least 90%
(at least 91, 92, 93, 94, 95, 96, 97, 98, or 99%), or even 100%, as defined initially.

The amino acids in the above formula (Arg);(Lys).;(His),;(Orn),;(Xaal,, i.e. Arg, Lys, His
20  and/or Orn may be furthermore be selected from the native (= naturally occurring) amino
acids Arg, Lys, His and Orn or from non-native (= not naturally occurring) amino acids
derived from these amino acids. As a non-native (= not naturally occurring) amino acid
derived from the amino acids Arg, Lys, His and Orn, any known derivative of these amino
acids may be used, which has been chemically modified, provided these derivatives are not
25  toxic for cells or organisms, when provided with the above oligopeptide. (Such derivatives
of amino acids are distributed by different companies; see e.g. Sigma Aldrich (see

http://www.sigmaaldrich.com).

Furthermore, the oligopeptide of the complexed RNA according to the present invention
30 may contain an amino acid Xaa in the above empirical formula
(Arg);(Lys),; (His),;(Orn),;(Xaa),, which may be any amino acid selected from native (=
naturally occurring) or non-native {= not naturally occurring) amino acids except of Arg,

Lys, His or Orn. Preferably, Xaa may be selected, without being limited thereto, from
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enpi ri cal ornu Orn)0:’(Xaa)'x as ove, does
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fatty acid (butyric fatty acid), pentanoic fatty acid (valeric 10 fatty
acid), he i apfso [ ¥ Mot '
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hexacosanoic fatty acid (cerotic fatty acid), heptacosanoic fatty acid
(carboceric fatty acid), octacosanoic fatty acid (nontanic fatty acid),
triacontanoic fatty acid (nelissic fatty acid), dotriacontanoic fatty acid
(lacceroic fatty acid), tritriacontanoic fatty acid (ceronelissic (psyllic)
fatty acid), tetratriacontanoic fatty acid (geddic fatty acid), 20
pentatriacontanoic fatty acid (ceroplastic fatty acid), etc., or their
non-sat urated anal ogs. As a particular exanple, the present invention does
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acid derivatives. Typically, the-crude peptides may be purified by reversed
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non- coval ent associ ati on of two single-stranded RNA 25 (nol ecules)) or a
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conpl exed RNA of the present invention may be a ribosomal RNA (rRNA), a
transfer RNA (tRNA), a nessenger RNA (nmRNA), or a viral RNA (VRNA),

pr ef er abl W@209Rp#481The present invention allows all of PERWEEWIFNAZI4t 0 be
transfected into the cell. In this context, an nMRNA is typically an RNA

whi ch is conposed 5 of several structural elenents, e.g. an optional 5 -UIR
regi on, an upstream posi tioned ribosongl binding site followed by a coding
region, an optlonal -UTR region, which may be followed by a poly-A tail
(and/ or 0 r..even
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any b Ve di gle-
or a reg%% ‘rr{(}% 'O% %ﬁﬁ“g rmréer%p?lgailef?rab"rae G %LR’gT @?T’@Xﬁg% 2 Nf&?ﬁlg or a
ci rcul ar r sHowmeaivovRI\mayrim avithoaf bmag)lrgstra:tetd Hegato, Rk cteBvieam rthe éollwveﬁgr ably,
the codin (l'inear) single-stranded RNA. Most preferably, the
codi ng R@b%%ﬁ%ﬁ?@% near) single-stranded) nessenger RNA (nMRNA). WO
2009/ 030481PCT/ EP2008/ 007244 24 The coding RNA may further encode a protein
or a peptj Wake 58! a6t el RHobeighg restricted thereto, e.g.
from jmergfgeaﬂg}\%ém fgﬂ '?”/é g\gté"‘ qu 5%@@%?&%,? tunor anti gens,
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5 protei noay, CP}ﬁgOOird(ﬁOSrw, ey, ord, QOra, S ISEQED Nhersaggut | c) appl i cati on,
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20 kappa, NuMa, p53, PAK-2, PARP, perforin, PITSLRE, PKCdelta, pRb,
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her pes sinpl ex, TRADD, TRAF2, TRAIL-R1, TRAIL-R2, TRAIL-R3,

t ransgl ut anonewa3odgt c. Therapeutically active protei ns ras/EPome/dedsby t he at
| east one RNA (nol ecule) of the 25 conpl exed RNA as defined herein may al so
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FMD3, FMD4, FMR2, FMR1, FN, FN1/m FOXd, FOXEl, FOXL2, FOX01A, FPDWMM FPF,
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RUNX2, RUNXI, RW5, RYR1, S-100, SAAl, SACS, SAG SAGE, SALL1, SARDH, SART1,
SART2 , SARD200988B81 SAX1, SCA2, SCA4, SCA5, SCA7, SCAS8PCIGARL088C244 SCCD,
SCF, SCLC1, SCN1A, SCN1B, SCN4A, SCN5A, SCNN1A, 5 SCNN1B, SCNN1G 5CC2,
SCP1, SCzD2, SCzD3, SCzD4, SCzD6, SCzZD1, SDFla/l3 SDHA, SDHD, SDYS, SEDL,
SERPENA7, SERPI NA3, SERPI NA6, SERPI NA1,  SERPI NC1, SERPI ND1, SERPI NE1,

SERPI NF2, SERPI NG1, SERPI NI 1, SFTPAL, &TPB SFTPC, SFTPD, SGCA, SGCB,

ST A oo M D U e A B A

SKP2, SLCIBAONS), CIAALOMS, CRRAIDMS). ObT,AFSECBIICN@A25-SNC22A1L, 5LC22A5,
5LC25A13, SLC25A15, SLC25A20, SLC25A4, SLC25A5, SLC25A6, SLC26A2, S5LC26A3,
5LC26A4, SLC2A1, SLC2A2, SLC2A4, SLC3A1, SLCAAL, SLCAA4, SLCS5AL, SLCSA5,
SLCBA2, SIAGBABmgSL%Mer PEHETeATemBIGAAR, thSbichAdtideSH OB cotiexeBNMANDLof GVAL,

SICE), Qe R o S e S DR, SIEAL S g <0r%

SPGHA, SPabdde, SRelecte®hom thBRLb#tdyp &FHs ofStdnkeal fSoitivas BRGN#so Bithéd ROGPTB,

(HOw N AGPREXGRO i Kt Mg, ¢ U e 5 S Gt

STK11, STrdisoKldrine®TYSSRETIY HETSg,SBkIRyr ShIEF termBIRMBROISYR BArgIYEIRL), @GN,

SN SN Y, S Pl s VR0 2 ety 416CSTO

TARC, 10ARBenctATormlAZ areTd@fined BXPRowdBX3, TBX5, TBXA2R, TBXAS1, TCAP, TCF2,
TCF1, TCIRGL, TCL2, TCL4, TCL1A, TCN2, TCOF1, TCR, TCRA, TDD, TDFA, TDRDL,
TECK, TECTA, TEK, TEUAML1, TELAB1, TEX15, TF, TFAP2B, TFE3, TFR2, TG TGFa,
TGFI 3, TGAK@1, TGFI31, TGFiARAg-AGHARREg-ATGRE AfF@Ing BRQID NG B, 25 TGW 4,
TGML, TH, ATgAS,: THBD, THC, ATEiAPs-AHMg-AFERG-ATEHRAAFHREHsTHIMVBA, Tl MP2,
TIMP3, TIMPL, TITF1, TKCR (JKJiD RCP39TLM TLR10, TLR2, TLR3, TLR4, TLR4,
TLR5, 15LR&{is,AtgRTis,: TLRS, TL RBis-HELME; Arg MAS Rt ArEMESRARE-ATEMGR-Arg- MR -HEMIP, TNDM
TNF, TNFRSF11A, TNFRSF1A, TMERSFSIO:BNFSF5, TNFSF6, TNFa, TNFI3, TNNI 3,
TNNT2, TOTyrSEGRMg,SEFSRTyr: TRYBSerBe6Arg-AigArg FRBGg- ARt Arg FiRt-Arg SeFBEATYr TPVB,
TPML, TPMT, TPO, TPS, 30 TRIWQITRA: 4TRAG3, TRAPPC2, TRC8, TREH, TRG TRH,
TR MB2, TRIidyBifSetiRPly: TRP2,HiT-RR-Bis6hg-ATRRE2ARMIZ-ArgFA-D8-ArgBRSEr-TFS, TSC2,
TSC3, 20SC1, TSGLO1, TSHB, TSMRD REPHED, TST, TTGA2B, TIN, TTPA, TTR TV
MR- PK, TURELysPW,ST, TYH, TAYRLySINREBRLySTNREBRLySTNERREg-LEVSis UBE2A, UBE3A,
UBE1l, UCHL1, UFS, UGT1A, ULSEQ UWVRK): 48MPS, WD 2009/ 030481PCT/ EP2008/ 007244
31 UOX, URAEQERGLArEIR05, TYRAE:-LysPKi-Brg-LyROBs-AWSEE®,ID bEM3) USHLA, USHLC,
USPOY, UV24, VBCH, VCF VDI, VDR, VEGF, VEGFR 2, VEGFR-1, VEGFR— 2/ FLK- 1,

VHL, VS R WBS2,
ks L PN Rl R ARl Vil W Ve st B
W], 5 Wﬁavuﬂ%he YAl jcaKDbtmukd CArg)ILST],.; (BKK),, (O, (X&A, asXBPIywiXKREG8:, S, bEAP?O
ZFHXlB ZF z 4 NEZS, 35 NF F19

and ZWs1. ﬁ%HFFm mPg%?d hp%gm§§5%03|f% 3 |vé§2%§téF%£Fa‘m“g5”§QﬁE@ t he
at | east @nmpWar(ymubéﬁcdt@)t soﬁattlétéarmppdi@xm@VEth theheé meddichéorside maty al so
be sel ect (':F‘r(tte Wltg IQV\G‘ silagtl %blf {1?5 OQtl%rrg%ﬁu c%%tso?exgd RNW exanpl e for
pronmoting ¢ ransg for exanple, TGra
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or m ssing expression) and thereby effectlve and i ncreased expression of
proteins, which are not functional in the organismto be treated, as e.qg.
occurring in nonogenetic disorders, preferably without |eading to an innate
i nmune response. 25Alternatively, therapeutically active proteins as
encoded by the at | east one RNA (nol ecul e) of the conpl exed RNA as defined
herein may al so be selected from proteases etc. which allowto cure a
speC|f|c dlsease due to e.g. (over)expre55|on of a dysfunctlonal or
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Therapeutically active proteins as encoded by the at | east one RNA

(nol ecul e) of the conpl exed RNA as defined herein may al so be sel ected from
protei ns which nodul ate various intracellul ar pathways by e.g. signa
transm ssVoM2WBEI9HL i on (i nhibition or stinulation) whPERER¥SANIHuence
pivotal intracellular processes |ike apoptosis, cell growth 5 etc, in
particular with respect to the organisms i mune system Accordingly,

i mmune nodul ators, e.g. cytokines, ly oki nes, nonoki nes, interferones
etc. may be expressed efficiently by the conpl exed RNA as defined herein.
Pr ef er abl { n h 0 I nes
of ol ass {rpCEREHE AT RapLEl AoRlrfathe drp e Ut Chfna SRR Rl
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i mmune cells), may be pursued. The T cell receptor nol ecul es introduced
recogni ze 15 specific antigens on MHC nol ecul e and may t hereby support the
i mmune system s awareness of antigens to be attacked. The therapeutically
active proteins, which nay be encoded by the at |east one RNA (nol ecul ) of
t he conpl exed RNA as defined herein, may furthernore conprise an adjuvant
20 protein. In this context, an adjuvant protein is preferably to be
understood as any protein, which is capable to elicit an innate imune
response as defined herein. Preferably, such an innate imune response
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10 including IL-lalpha, IL-1 beta, Beta-defensin, heat shock proteins, such
as HSP10, HSP60, H5P65, HSP70, H5P75 and HSP90, gp96, Fi brinogen, Typlll
repeat extra domain A of fibronectin; the receptors, including IL-1 RI,
TLR1, TLRWOMOMYS049Y R4, TLR5, TLR6, TLR7, TLR8, TLRO, TPLCRES00PE34; t he
signal transducers including conponents of the Smal | GTPases signalling
(RhoA, Ras, Racl, Cdc42 etc.), conmponents of the PIP signalling (PI3K 15
Src- Ki nases, etc. ) components of the §kD88-dependent signalling (M/D88,
'RAKI, 1 RAK2, etc.), conponents of the MyD88-independent signalling
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10from t he group conprising any of the follow ng sequences as referred to
their accession nunbers: organi sm speci es gene nane accession No 0 No

Agr obact eri um Agrobacteriumtunefaciens FlaD (flaD) FIhB (f1hB) FliG (fli G
FIi N (ful \§OPIOP/RAOE i M) Mot A (not A) FlgF (flgF) Fill (f PETEPTPH@IH| gB) FI gC
(flgC FIiE (fITE) FIgG (flgG FlgA (flgA) Flgl (flgl) FlgH (flgH FlilL
(fliL) FliP (fliP) FlaA (flaA) FlaB (flaB) FlaC (flaC) WI95165 Qd: 14278870
Aqui fex Aquifex pyrophilus Ul7575 G : 96244 Azospirillum Azospirillum
brasi/ense Lafl U26679 G : 1173509 Bacill us

amino acids, typically with F-moc amino acid derivatives. Typically, the crude peptides

may be purified by reversed phase HPLC.

Other maodifications, which may be introduced into the oligopeptide, having the empirical

5 formula (Arg);(Lys).;(His),;(Orn),(Xaa), as shown above, relate to modifications of the
peptide backbone. Preferably, the modified oligopeptides are scaffold mimetics. Their
backbone is different from the natural occurring backbone, while their side-chain structures

are identical with the oligopeptides or their fragments, variants or derivatives. In general,
scaffold mimetics exhibit a modification of one or more of the backbone chain members

10  (NH, CH, CO), either as substitution (preferably) or as an insertion. Substituents are e.g. () -
O-, -S-, or -CH,- instead of -NH-; (I} -N-, C-Alkyl-, or —-BH- instead of -CHR- and (lll} -CS-,
-CH,-, -S0,-, -P=0O(0OH)-, or —-B(OH)- instead of -CO-. A peptide mimetic of an
oligopeptide, having the empirical formula (Arg);(Lys),;(His),;(Orn),;(Xaa),, as defined
herein, may be a combination of each of these modifications. In particular, modifications of

15  each the groups I, I and Ill may be combined. In a peptide mimetic each backbone chain
member may be modified or, alternatively, only a certain number of chain members may be
exchanged for a non-naturally occurring moiety. Preferably, all backbone chain members of

an oligopeptide, having the empirical formula (Arg);(Lys),;(His),;(Orn);(Xaa),, as defined
herein, of either -NH-, -CHR- or CO are exchanged for another non-naturally occurring

20 group. In case the amide bond (-NH-CO-) of the oligopeptide backbone is substituted (in
the entire molecule or at least in one single position), preferable substitution moieties are
bioisosteric, e.g. retro-inverse amide bonds (-CO-NH-), hydroxyl ethylene (-CH(OH)-CH,-),
alkene {CH,=CH-), carba (CH,-CH,-} and/or —-P=0O(OH)-CH,-). Alternatively, backbone
chain elongation by insertions may occur in a scaffold mimetic of the oligopeptide, having

25  the empirical formuta (Arg);{Lys).;(His};(Orn),(Xaa), as defined herein, e.g. by moieties
flanking the C-alpha atom. On either side of the C-alpha atom e.g. -O-, -5-, -CH-, -NH-

may be inserted.

Particularly preferred are oligocarbamate peptide backbone structure of the oligopeptide,
30 having the empirical formula (Arg);(Lys),;(His);(Orn),;(Xaa),, as defined herein. Thereby
amide bond may be replaced by a carbamate moiety. The monomeric N-protected amino

alkyl carbonates are accessible via the corresponding amino acids or amino alcohcls. They
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are converted into active esters, e.g. p-nitro phenyl ester by using the F-moc moiety or a

photo sensitive nitroatryloxycarbonyl group by solid phase synthesis.

The complexed RNA of the present invention further comprises at least one RNA (molecule)

5 suitable for transfection purposes, wherein this at least one RNA {molecule) is complexed
with one or more oligopeptides, as disclosed above with empirical formula |
((Argi(Lys);(His),;(Orn),;(Xaa),).

The at least one RNA (molecule) of the complexed RNA of the present invention may have
10 any length (preferably dependent on the type of RNA to be applied as a complexed RNA
according to the present invention). Without being restricted thereto, the at least one RNA
(molecule) may have a length of 5 to 20000 nucleotides, more preferably a length of 5 to
10000 or of 300 to 10000 nuclectides, even more preferably a length of 5 to 5000
nucleotides, and most preferably a length of 20 to 5000, of 50 to 5000, of 100 to 5000 or of
15 300 to 10000 nucleotides depending on the type of RNA to be transfected (see disclosure

below).

The at least one RNA (molecule) of the complexed RNA of the present invention may be
any RNA, preferably, without being limited thereto, a short RNA oligonucleotide (preferable
20  length 5 to 80 or, more preferably 20 to 80 nucleotides), a coding RNA, an
immunostimulatory RNA, a siRNA, an antisense RNA, or riboswitches, ribozymes or
aptamers. Furthermore, the at least one RNA (molecule) of the complexed RNA of the
present invention 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
25  (molecules)) or a partially double-stranded RNA (which is typically formed by a longer and
a shorter single-stranded RNA molecule or by two single stranded RNA-molecules, which
are about equal in length, wherein one single-stranded RNA molecule is partially
complementary to the other single-stranded RNA molecule and both thus form a double-
stranded RNA molecule in this region). Preferably, the at least one RNA (molecule) of the
30 complexed RNA of the present invention may be a single-stranded RNA. The at least one
RNA (molecule) of the complexed RNA of the present invention may also be a circular or
tinear RNA, preferably a linear RNA. More preferably, the at least one RNA (molecule) of
the complexed RNA of the present invention may be a (linear) single-stranded RNA. The at
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least one RNA (molecule} of the complexed RNA of the present invention may be a
ribosomal RNA (rRNA), a transfer RNA (tRNA), a messenger RNA (mRNA), or a viral RNA
(VRNA), preferably a mRNA. The present invention allows all of these RNAs to be
transfected into the cell. In this context, an mRNA is typically an RNA, which is composed
5 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). An mRNA 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

10  separated by at least one IRES sequence, e.g. as defined herein.

Short RNA oligonucleotides

In a first embodiment, the at least one RNA (molecule) of the complexed RNA of the present
invention may be a short RNA oligonucleotide. Short RNA oligonucleotides in the context
15  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 preferably, the short RNA

oligonucleotide may be a linear single-stranded RNA oligonucleotide.

20  Preferably, the short RNA oligonucleotides as used herein comprise a length as defined
above in general for RNA molecules, more preferably a length of 5 to 100, of 5 to 50, or of
5 of 30, or, alternatively, a length of 20 to 100, of 20 to 80, or, even more preferably, of 20
of 60 nucleotides. Short RNA oligonucleotides may be used for various purposes, e.g. for

{unspecific) immune stimulation, or reducing/suppressing transcription/translation of genes.
25

Coding RNA

In a second embodiment, the at least one RNA (molecule) of the complexed RNA of the

present invention may be a coding RNA. The coding RNA of the complexed RNA of the

present invention may be any RNA as defined above. Preferably, the coding RNA may be a
30  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).



hag ML4358 0: 146311 AJ 884569 (EMBL-SVA) Helicobacter Helicobacter
pylori flaA X60746 G :43631 Lachnospiraceae Lachnospiraceae bacterium
DQr89131 (3:113911615 Legionell a Leg/ one/la pneunophila flaA X83232
G : 602877 WPLHEOBEBLI st eri a nonocyt ogenes fl aA X65624 PCT/EP2008/007244

24

The coding RNA may further encode a protein or a peptide, which may be selected, without
being restricted thereto, e.g. from therapeutically active proteins or peptides, tumor
antigens, antibodies, immunostimulating proteins or peptides, etc., or from any other
5  protein or peptide suitable for a specific (therapeutic) application, wherein the at least one
RNA (molecule) encoding the protein is to be transported into a cell, a tissue or an organism

and the protein is expressed subsequently in this cell, tissue or organism.

In this context, therapeutically active proteins may be selected from any recombinant or

10  isolated proteins known to a skilled person from the prior art. Without being restricted
thereto therapeutically active proteins as encoded by the at least one RNA (molecule) of the
complexed RNA as defined herein may be selected from apoptotic factors or apoptosis
related proteins including AIF, Apaf e.g. Apaf-1, Apaf-2, Apaf-3, oder APQO-2 (L), APO-3 (L),
Apopain, Bad, Bak, Bax, Bcl-2, Bcl-x,, Bcl-x;, bik, CAD, Calpain, Caspase e.g. Caspase-1,

15  Caspase-2, Caspase-3, Caspase-4, Caspase-5, Caspase-b, 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-PKc, 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, INK, lamin A/B, MAP, MCL-1, Mdm-2, MEKK-1, MORT-1, NEDD, NF-

20 B, NuMa, p53, PAK-2, PARP, perforin, PITSLRE, PKCdelta, pRb, presenilin, priCE,
RAIDD, Ras, RIP, sphingomyelinase, thymidinkinase from herpes simplex, TRADD, TRAF2,
TRAIL-R1, TRAIL-R2, TRAIL-R3, transglutaminase, etc.

Therapeutically active proteins as encoded by the at least one RNA (molecule) of the
25 complexed RNA as defined herein may also be selected from recombinant proteins,
including proteins selected from the group consisting of QATL3, OFC3, OPA3, 0PD2, 4-
1BBL, 5T4, 6Ckine, 707-AP, 9D7, A2M, AA, AAAS, AACT, AASS, ABAT, ABCA1, ABCA4,
ABCB1, ABCB11, ABCB2, ABCB4, ABCB7, ABCC2, ABCCh, ABCCS8, ABCD1, ABCD3,
ABCG5, ABCG8, ABL1, ABO, ABR ACAA1, ACACA, ACADL, ACADM, ACADS, ACADVL,
30 ACAT1, ACCPN, ACE, ACHE, ACHM3, ACHM1, ACLS, ACPl, ACTA1, ACTC, ACTNA4,
ACVRL1, AD2, ADA, ADAMTS13, ADAMTS2, ADFN, ADH1B, ADH1C, ADLDH3A2,
ADRB2, ADRB3, ADSL, AEZ, AFA, AFD1, AFP, AGA, AGL, AGMX2, AGPS, AGS1, AGT,
ACGTR1, AGXT, AH02, AHCY, AHDS5, AHHR, AHSG, AIC, AIED, AIH2, AIH3, AIM-2,
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AIPL1, AIRE, AK1, ALAD, ALAS2, ALB, HPG1, ALDH2, ALDH3A2, ALDH4A1, ALDHS5AT1,
ALDH1AT, 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,
5 APOA1, 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,
10 AXIN1, AXINZ, AZF2, B2M, B4GALT7, B7H4, BAGE, BAGE-1, BAX, BBS2, BBS3, BBS4,
BCA225, BCAA, BCH, BCHE, BCKDHA, BCKDHB, BCL10, BCL2, BCL3, BCLS5, BCLS6,
BCPM, BCR, BCR/ABL, BDC, BDE, BDMF, BDMR, BEST1, beta-Catenin/m, BF, BFHD,
BFIC, BFLS, BFSP2, BGLAP,BGN, BHD, BHR1, BING-4, BIRCS5, BJS, BLM, BLMH, BLNK,
BMPR2, BPGM, BRAF, BRCA1, BRCA1/m, BRCA2, BRCA2/m, BRCD2, BRCD1, BRDT,
15 BSCL, BSCL2, BTAA, BTD, BTK, BUB1, BWS, BZX, COL2A1, COL6A1, CINH, C1QA,
C1Q8B, C1QG, C1S, C2, C3, C4A, C4B, C5, Cb, C7, C7orf2, C8A, C8B, C9, CA125, CA15-
3/CA 27-29, CA195, CA19-9, CA72-4, CA2, CA242, CA50, CABYR, CACD, CACNA2DI1,
CACNAITA, CACNATF, CACNAITS, CACNB2, CACNB4, CAGE, CA1, CALB3, CALCA,
CALCR, CALM, CALR, CAMA43, CAMEL, CAP-1, CAPN3, CARD15, CASP-5/m, CASP-§,
20 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-25, CCL-27, CCL-3, CCL-4, CCL-5,
CCL-7, CCL-8, CCM1, CCNB1, CCND1, CCO, CCR2, CCR5, CCT, CCv, CCZS, CD1,
CD19, CD20, CD22, CD25, CD27, CD27L, cD3, CD30, CD30, CD30L, CD33, CD3s6,
25  CD3E, CD3G, CD3Z, CD4, CD40, CD40L, CD44, CD44v, 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, CEACAMS, CECR, CECR9, CEPA, CETP, CFNS, CFTR, CGF1,
CHAC, CHED2, CHED1, CHEK2, CHM, CHML, CHR39C, CHRNA4, CHRNA1, CHRNB1,
30  CHRNE, CHS, CHS1, CHSTé, CHX10, CIAS1, CIDX, CKN1, CLA2, CLA3, CLA1, CLCA2,
CLCN1, CLCNS5, CLCNKB, CLDN16, CLP, CLN2, CLN3, CLN4, CLN5, CLN6, CLNS,
CiQA, C1QB, C1QG, CiIR, CLS, CMCWTD, CMD), CMD1A, CMD1B, CMH2, MH3,
CMH6, CMKBR2, CMKBR5, CML28, CML66, CMM, CMT2B, CMT2D, CMT4A, CMT1A,



Roseburi a Rosebud? cecicola M0983 0: 152535 Roseburi a Rosebuds hom ni s
Fla2 DQ789141 d:113911632 Sal nonel l a Sal nonell a typhirnurium D13689 ( NCB!
ID) G:217062 Sal nonella Sal nonella bongori fliC AY603412 G :51342390

Sal nonel | AVGHHBHEI a typhi flag L21912 3 : 397810 Sal nBREEPHISRHHdnel | a
enteritidis

26

CMTX2, CMTX3, C-MYC, CNA1, CND, CNGA3, CNGA1, CNGB3, CNSN, CNTF, COA-
1/m, COCH, COD2, COD1, COH1, COL10A, COL2A2, COL11A2, COL17A1, COL1AI,
COL1A2, COL2A1, COL3A1, COL4A3, COL4A4, COL4AS5, COL4A6, COL5AT, COL5A2,
COL6A1, COL6A2, COL6A3, COL7A1, COL8A2, COL9A2, COL9A3, COL11A1, COL1A2,

5  COL23A1, COL1A1, COLQ, COMP, COMT, CORDS5, 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, CSFIR,
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,

10 CTS1, CUBN, CVD1, CX3CL1, CXCL1, CXCL10, CXCL11, CXCL12, CXCL13, CXCL16,
CXCL2, CXCL3, CXCL4, CXCL5, CXCL6, CXCL7, CXCL8, CXCL9, CYBS5, CYBA, CYBB,
CYBB5, , CYFRA 21-1, CYLD, CYLD1, CYMD, CYP11B1, CYP11B2, CYP17, CYP17AT1,
CYP19, CYP19A1, CYP1A2, CYP1B1, CYP21A2, CYP27A1, CYP27B1, CYP2A6, CYP2C,
CYP2C19, CYP2C9, CYP2D, CYP2D6, CYP2D7P1, CYP3A4, CYP7B1, CYPB1, CYP11B1,

15 CYP1A1, CYP1B1, CYRAA, D40,DADI, DAM, DAM-10/MAGE-B1, DAM-6/MAGE-B2,
DAX1, DAZ, DBA, DBH, DB, DBT, DCC, DC-CK1, DCK, DCR, DCX, DDB 1, DDB2,
DDIT3, DDV, DECR1, DEK-CAN, DEM, DES, DF,DFN2, DFN4, DFN6, DFNA4, DFNAS,
DFNB5, DGCR, DHCR7, DHFR, DHOF, DHS, DIA1, DIAPH2, DIAPH1, DIH1, DIO1,
DISCI, DKC1, DLAT, DLD, DLL3, DLX3, DMBT1, DMD, DM1, DMPK, DMWD, DNAI1,

20 DNASE1, DNMT3B, DPEP1, DPYD, DPYS, DRD2, DRD4, DRPLA, DSCR1, DSG1, DSP,
DSPP, DSS, DTDP2, DTR, DURS1, DWS, DYS, DYSF, DYT2, DYT3, DYT4, DYT2, DYTI,
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, ELK1, ELN,

25 ELONG, EMD, EML1, EMMPRIN, EMX2, ENA-78, ENAM, END3, ENG, ENO1, ENPP1,
ENUR2, ENURT, EOS, EP300, EPB41, EPB42, EPCAM, EPD, EphAl, EphA2, EphA3,
EphrinA2, EphrinA3, EPHX1, EPM2A, EPO,EPOR, EPX, ERBB2, ERCC2 ERCC3,ERCC4,
ERCC5, ERCC6, ERVR, ESR1, ETFA, ETFB, ETFDH, ETM1, ETV6-AML1, ETV1, EVC, EVRZ,
EVR1, EWSR1, EXT2, EXT3, EXT1, EYA1, EYCL2, EYCL3, EYCL1, EZH2, F10, F11, F12,

30 F13A1, F13B, F2, F5, F5F8D, F7, F8, F8C, F9, FABP2, FACL6, FAH, FANCA, FANCB,
FANCC, FANCD2, FANCF, FasL,FBN2, FBN1, FBP1, FCG3RA,FCGR2A, FCGR2B, FCGR3A,
FCHL, FCMD, FCP1, FDPSL5, FECH, FEQ, FEOMI1, FES, FGA, FGB, FGD1, FGF2, FGF23,
FGF5, FGFR2, FGFR3, FGFR1, FGG, FGS1, FH, FIC1, FIH, F2, FKBP6, FLNA, FLT4,
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FMO3,FMQO4, FMR2, FMR1, FN, FN1/m, FOXC1, FOXE1, FOXL2, FOXO1A, FPDMM, FPF,
Fra-1, FRAXF, FRDA, FSHB, FSHMD1A, FSHR, FTH1, FTHL17, FTL, FTZF1, FUCA1, FUT2,
FUTe6, FUT1, 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,

5  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,GDFS5,
GDI1, GDNEF, GDXY, GFAP, GEND, GGCX, GGT1, GH2, GH1, GHR, GHRHR, GHS, GIF,
GINGF, GIP, GJA3, G)JA8, G)B2, C)B3, C)B6, C)B1, GK, GLA, GLB, GLB1, GLC3B, GLC1B,
GLC1C, GLDC, GLI3, GLP1, GLRA1, GLUD1, GM1 (fuc-GM1), GM2A, GM-CSF, GMPR,

10 GNAI2, GNAS, GNAT1, GNB3, GNE, GNPTA, GNRH, GNRH1, GNRHR, GNS, GnT-V,
gp100, GP1BA, GP1BB, GP9, GPC3, GPD2, GPDS1, GPI, GP1BA, GPN1LW, GPNMB/m,
GPSC, GPX1, GRHPR, GRK1, GRO, GRO, GRO, GRPR, GSE, G5M1, GSN, GSR, GSS,
GTD, GTS, GUCATA, GUCY2D, GULOP, GUSB, GUSM, GUST, GYPA, GYPC, GYS1,
GYS2, HOKPP2, HOMG2, HADHA, HADHB, HAGE, HAGH, HAL, HAST-2, HB 1, HBA2,

15 HBA1, HBB, HBBP1, HBD, HBE1, HBG2, HBG1, HBHR, HBP1, HBQ1, 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-R1701, HLA-A11/m, HLA-A2/m, HLA-DPB1 HLA-DRA, HLCS,
HLXB9, HMBS, HMCA2, HMGCL, HMI, HMN2, HMOX1, HMS1 HMW-MAA, HND, HNE,

20  HNF4A, HOAC, HOMEOBOX NKX 3.1, HOM-TES-14/SCP-1, HOM-TES-85, HOXA1
HOXD13, HP, HPC1, HPD, HPE2, HPE1, HPFH, HPFH2, HPRT1, HPS1, HPT, HPV-ES,
HPV-E7, HR, HRAS, HRD, HRG, HRPT2, HRPT1, HRX, HSD11B2, HSD17B3, HSD17B4,
HSD3B2, HSD3B3, HSN1, HSP70-2M, HSPG2, HST-2, HTC2, HTC1, hTERT, HTNS3,
HTR2C, HVBS6, HVBS1, HVEC, HV1S, HYAL1, HYR, 1-309, 1AB, IBGC1, IBM2, ICAM1,

25 ICAM3, iCE, ICHQ, ICR5, ICR1, ICS 1, IDDM2, IDDMT, IDS, IDUA, IF, IFNa/b, IFNGRI1,
IGAD1, IGER, IGF-1R, IGF2R, IGF1, IGH, IGHC, IGHG2, IGHG1, IGHM, IGHR, IGKC,
IHG1, IHH, IKBKG, IL1, IL-1 RA, IL10, IL-11, IL12, IL12RB1, IL13, IL-13Ra2, IL-15, IL-16,
IL-17, IL18, IL-1a, 1L-1a, IL-1b, IL-1B, ILTRAPL1Y, 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,

30 INDX, INFGR1, INFGR2, INFa, IFNBINFy, INS, INSR, INVS, IP-10, IP2, IPF1, 1IP1, IRFs,
IRS1, ISCW, ITGA2, ITGA2B, ITGA®6, ITGA?Z, ITGB2, ITGB3, ITGB4, ITIH1, ITM2B, IV, IVD,
JAG1, JAK3, )BS, IBTS1, IMS, IPD, KALT, KAL2, KALI, KLK2, KLK4, KCNA1, KCNE2,
KCNET, KCNH2, KCNJ1, KCNJ2, KCNJ1, KCNQ2, KCNQ3, KCNQ4, KCNQ1, KCS, KERA,



Treponenma phagedeni s flaB2 MB4015 G : 155060 Vibrio Vibrio alginolyticus
flaA EF125175 3 :119434395 Vibrios Vibrio parahaenolyticus AF069392

G 7327274 Wlinella Wlinella succinogenes flag MB2917 0: 155337 Yersinia
Yersini a eMPer®4Bt i ca L33467 d:496295 Protozoan prP&TEPAYS/OWRYCh nmay be
encoded by the at | east one RNA (nol ecule) of the conpl exed RNA as defined
herein, may be selected from any protozoan protein show ng

28

KFM, KFS, KFSD, KHK, ki-67, KIAAQ020, 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, KRT2ZA, KRT3, KRT4, KRT5, KRTé A, KRT6B, KRT9, KRTHB1, KRTHB6&, KRT1, KSA,
5 KSS, KWE, KYNU, LOH19CR1, L1CAM, LAGE, LAGE-1, LALL, LAMAZ, LAMA3, LAMB3,
LAMBI1, LAMC2, LAMP2, LAP, LCAS5, LCAT, LCCS, LCCS 1, LCFS2, LCS1, LCT, LDHA,
LDHB, LDHC, LDLR, LDLR/FUT, LEP, LEWISY, LGCR, LGGF-PBP, LGN, LGMD2H,
LGMD1A, LGMD1B, LHB, LHCGR, LHON, LHRH, LHX3, LIF, LIG1, LIMM, LIMP2, LIPA,
LIPA, LIPB, LIPC, LIVIN, L1CAM, LMANT, LMNA, LMX1B, LOLR, LOR, LOX, LPA, LPL,
10 LPP, LQT4, LRP5, LRS 1, LSFC, LT-B , LTBP2, LTC4S, LYL1, XCL1, LYZ, M344, MASQ,
MAA, MADH4, MAFD2, MAFD1, MAGE, MAGE-A1, MAGE-A10, MAGE-A12, MAGE-AZ,
MAGE-A3, MAGE-A4, MAGE-A6, MAGE-A9, MACEB1, 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,
15 MAGEL2, MGB1, MGB2, MAN2A1, MAN2B1, MANBA, MANBB, MAOA, MAOB,
MAPKSIP1, MAPT, MART-1, MART-2, MART2/m, MAT1A, MBL2, MBP, MBS1, MCIR,
MC2R, MC4R, MCC, MCCC2, MCCC1, MCDR1, MCF2, MCKD, MCL1, MC1R, 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, MEB, MEC CCL-
20 28, MECP2, MEFV, MELANA, MELAS, MEN1 MSLN, MET, MF4, MG50, MG50/PXDN,
MCAT2, MCATS5, 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,
MLLT2Z, MLLT3, MLLT7, MLLT1, MLS, MLYCD, MMA1a, MMP 11, MMVP1, MN/CA IX-
Antigen, MNG1, MN1, MOC31, MOCS2, MOCS1, MOG, MORC, MOS, MOV18, MPD1,
25 MPE, MPFD, MPI, MPIF-1, MPL, MPO, MPS53C, 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, MTC03, MTCO1, MTCYB,
MTHFR, MTM1, MTMR2, MTND2, MTND4, MTND5, MTND6, MTND1, MTP, MTR,
MTRNR2, MTRNR1, MTRRMTTE, MTTG, MTTI, MTTK, MTTL2, MTTL1, MTTN, MTTP,
30 MTTS1, MUCT,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, MYQ5A, MYB, MYBPC3,
MYC, MYCL2, MYH6, MYH7, MYL2, MYL3, MYMY, MYOI15A, MYO1G, MYQBSA,
MYO7A, MYOC, Myosin/m, MYP2, MYP1, NA88-A, N-acetylglucosaminyltransferase-V,



adj uvant character, nore preferably, fromthe group consisting of, wthout
being limted 5 thereto, Tc52 from Ttypanosoma cruzi, PFTG from Trypanosoma
gondi i, Protozoan heat shock proteins, LelF from Lei shmani a spp. ,
profilin-IWREMWIM0YHEE n from Toxopl asma gondii etc. ViralPChESRBBAE244Ni ch may
be encoded by the at | east one RNA (nolecule) of the conplexed 10 RNA as
defined herein, nmay be selected fromany viral protein show ng adjuvant
character, nore preferably, fromthe g§ f/ p consisting of, w thout being
limted thereto, Respiratory Syncytial Virus fusion gl ycoprot ein

(F-protei A8 f v u r rotein,
Hemaggl ut wr?lcn Elr ?ILQP%PR?%VIA%\F‘%PE{ '\%2%& Qé%\jr H@gvsﬁ?'&ﬁ IQEE}L{?]N(;? g\ﬁ%r?él ns,

whi ch mayNbe@, eIﬁhMédNIﬁgUFtSﬁeNﬁlUHSéalequé FIIEWF(VIQDINEBUI\E)‘HONEWG: NeorfifiPexed
RNA as defin er, o n rot e owWi.Ng
adj uvant c%aﬁg%?]er@dr}br@i}(g er atl? M%? ﬁF?@H?W(r:%ﬂ rg@(l%nglll(gil ﬁgx%‘? W\A’t hout
bei ng | i nmiNtvEd, tNhvE2et MMTGJFPQI@DNLmﬁ(D@M&]S am@ngZH@r bIlCéFCrIHIQ NP NREZ, 8YPClet C.
20Final ly h c v r hy cqg%% b at
IeastaéoneNIgﬁg\E QQEELU E‘SE SP edM%I\'&\ as défl her e|1h¥\”£3lteﬁ
finally bBRas) PdRAﬁ’uh INROINRB 1§ NRthIerNSﬁalNﬁbg‘é'FRI@ pILﬂt/\AI,nNKFﬂ)\M\thadNYvant

character r f h C i St ) t i ng

i o RSP Br o ERE T AR Y2 AT RYSE M R S s . B

2009/ 0304@2@(20/’592@)‘87 ODQQHAOSQZT@@EH'L O@RistOEd, R, (ORDEec @), dPFGihe

conpl exed e S NN, Y, V, d tigen.

Accor di ngOF(@At E%Gégéscgéf ?ﬁ/@ht on'2 Qg?fﬁe{r}%b agﬁyénébéﬁ ers ?)Opﬁjguﬂ)?

subst &hceORMNIMWI @PNé&WgﬁIPféidOWBI HED, PRNE GRRBY, €P5-9ndS-Pén,dapd hlfe QITIC,

triggerin e c i n e r gt i

ant o o0 Chn el o te CRRA Frphite) T Py AERARDRTRCRAL PIRYCY P2, pIE Plo.

Accor di ngP4tiBth80k FaBePidim, Ry, cB’ﬁBENasB/EI'sAHﬂfBIaﬁAF@éiEI Péf(&gem Eam"d-H

endogenou t n t t ell or

the body TAomPalzePac (AR PR TR El e, bR D PR 2t on,

i ngest i onP&X9,i RY(&¢ tPBORAT RRT, PBX&sBBX |P§eH@Bla,r ECGZMI%Q(EEEIHQ@dPG&I PCLD,

antig p td C S I S ges)
e s ey e el S g e

hel per cePDP8, PieXy.PECBM1) PERA, PROT LR Do PEXMCPEX1 IEX T IPEX3 d?Exﬁhlé‘in(: EEWI‘ ace

Recogni ti fpety D [ r e I t t t

the T cel ??ﬁngasﬁeﬁ%nﬁg {fythEg % |I!r)1(<l:é]§1 a@gzjl}bg?g%c%%{@t% n

activat e pHORASBrRtRHEX, BHGDHW&?@PHKAM%K&SPFUSGZMPWI BHYHCEIL PB, PBAel | s

or rmacrop tr [ ave

been gene?g«tﬂggrwvds?hﬁm Pﬁa%kq]a ﬁ???eﬂ?k‘as r%tz 9?‘3? ﬁ@% Wtbﬁeﬂﬁﬁﬂ?lghﬁ‘

met ab@l i sRKPHrRdhe MLa26RAt Hb&&hrﬁhﬁdeﬁsE@r, ePLﬁc @ eritLedD, oL PVHEMEL b | RMul es on

t he surfa h Nt reco e %

anti gen- spgALﬂ{A %%gogﬁgzmM%%%.ephﬂﬁ?elfgﬂpécggﬁ?/t ?@%A ﬁ%@gep McCeI S
react in SON2pPOON, BORA) POEE, eFIﬁIUIFdefawFftla’Dl@EﬁflsEOWEI FPaC, BPSRE JHCH, of t he
antigen-p n I g;?,%p t C ri n

pr ot ei ns %rsége%%ﬁﬂgggﬁénw@ b 10% Sﬁﬂr@gr EI?EI gg?ﬁﬁf hks[??k%?h?(gpé as
wel | as pPRCE] ﬁﬁDorPMXSF&emeﬂbsPﬁﬁepﬂEdA&wt RRKGENBRKBC) MREVWNKAS, oH’RPéPI t he
cell sel, 98, t | 1 r 0 RS P § class
of en %genggscoan@ﬁﬁéns |h§1f|’t raié@g%f #Eﬁoﬂr)ﬁlpaah?ﬁ%ﬁémﬁ% se anti gens are
pr esent ed PRpST, P8BS M’RSSC PRS3D) EI&TNESDRO(II PERePRRY PeCR RSfNﬂuPriﬁNICQISm PSIBR, s

cl ass can VARG rt L7 SPRYS | n n T a

t unor assog?@t gb A ?Cg){ééhllé Fl(1"_I:'A/Klsr§l_| # 1can ozlf’IIPGrE‘q H@%ézprﬁﬁéd%‘hﬁ%t%H ‘cell's
and never PID@Shd?TﬁhIIIZZISFPNIé,d?TtPﬁy PHRKYs.. PTIShBIyJQ )PMRCEVRM rPMR,tPXEr VBB, t unor
specific t c 129\ 0 S by
ot h 1 uror R R aPPk RafR, TRl B R MAGL R RS RS

ant i géf- pRagenRARYy RfélAﬂ BEhFﬁi@/rﬂe&B‘r,&Bé’d, RBP4 W86t AT RU@SE]I RECP2, RCDT,

Addi ti onal r i S I C t un 0 h rin
the form o vy EBFR! REPhy AERCREaR 5 RIS RECADs R REAERE RN BB, o
by anti bo®EbST, Ig?d Rﬁﬁ.gléﬁ@\NWFdH\Pnﬁ@RbBHéﬁccﬁdi@d%wClﬂf@ %De‘ﬁé@ Bipel.RNA
(mol ecul el pbr (WagaCRIRY SHAT RN, Rvidd RAAESRI,, Ip 881 @51, BBY7, Igpa] KPS - 0.
proteins, peptides’ or fraghents’ t ereo ef erably, ‘antigens ‘are’ prdteins
and peptides or fragnments thereof, such as epltopes of WO

2009/ 030481PCT/ EP2008/ 007244 40 those proteins or peptides. Epitopes (al so
called "antigen determ nants"), typically, are fragnents | ocated on the
outer surface of such antigenic protein or peptide structures having 5 to
15, preferably 9 to 15, amno acids (B-cell epitopes and T-cell epitopes
are typically presented on MHC nol ecul es, wherein e.g. MAC- | typically
presents epltopes Wlth a Iength 5 of about 9 aa and M—IC—II typi cally

o v v o I A PN oA o o T



In accordance with the invention, antigens, which nmay be encoded by the at

| east one RNA (nol ecul e) of the conpl exed RNA of the present invention, nmay
be exogenous or endogenous antigens. Endogenous antigens conprise antigens
gener at ed WO 2083088 | | especial |y in degenerate cells SETEPHISATAYr cel | s.
These antigens are referred to as "tunor 15 antigens". Preferably, w thout
being restricted thereto, they are |located on the surface of the cell.
Furthernmore, "tunmor antigens" nmeans al gp antigens expressed in cells which
are (were) not by thenselves (or originally not by thenselves) degenerate

but. are ageaqieahefpkis! IRRE RPERIISREN IAHTRY Redidl KOSP4 PR CRGROBS! €

with tunor-Ssuppl %/r ng vessels or e) f'or mat 1 on "t her éof particul ar those

anti gens B REERSES K62 Bl b RUM. NNWLP\IE?SMEE‘@IRXRLZ%WQMSW CEHM h
factors, sueh mLV%DMF%ﬁt GARTA! %A@éT%OSAﬁ‘CéAé@\e%CRQVQCM fmﬂ g4,

connected W h a tumor furthefnore i'ncl ude anti gens from cel or tissues,

t ypi cal | yS@nhedfehingSGheSELpnbCF, Fﬁﬂ%brscﬁb%res@ﬂt%t s Babbdl BENpHOt ei ns
or pepyi d%&N@EeSQNW&?S?@btn i | %EEBZS‘S 3' NG-ADA 09N Y s€¥D1, SDF-

not - knowi ngly) from a cancer |sease and occur "in increased

concent r al@gnsPlilA, tH¥1BodSLYS, urSE@L,ofSEB&EPdAbatSE&Hw\,B, eStRPlighiot SERBINAdI ch
2531 0 ASSAENGLEC SN IRReRRY! ERVAR,OYRAN T, SGNAIGR. SFRERF sulhgl ances
are also referréd "tunor ahti gens owevefr ey afe not ‘antigéns in
t he stri ngeC, EERD, ngGﬁf\ éﬁGBmﬁﬁ@,r 86PbNnSEMINGGSHN $Silihs bidibeA, BHBG her eof
is also e a b thecpe i o 0 <Nt

whi ch nayglﬁﬁemgng'ﬁ)ﬁ\ggf %thﬁegg?p;%ekgis)% ghé ﬁ?ﬁ%r%&ﬁ'?* §|r‘ﬁ\Séh(§1A\E‘oggfﬁé~xed
RNA of0 t h&IRp2/es 6h8, BJrSW,efrﬁHZoﬁLCwa\Q P& 1eAENPICARAB \SLERT AR tSRE ) 9AM, tShGZIZAber ng
restrl cteddfaseseand; sEARANG ANAREN, S AN, SRE bhosspesi dicy

pur pose, ecff
i nfecti onsm@asésCZ@%&rﬁtﬁéAmeﬂﬁw h%LrCéM SEEDN, calieidyl, DAA4, SLCSAT,

2009/ 0304%@5%”@5%9@28/ QOERTA5 (e NG| B8RP §¥SRoa% YRR fs§(8§C$MAC spiAbhace

anti gens, “from anti géns expressed’ i'n carcer di'seases, ' from nutant ont i gens
expr essedSMﬂLc&ﬂé\BEBUr @easzassmerz SivioMa piidt WhuaﬁMl‘ﬁerSMHDivéNfé‘d SNRPiNne

el 0l Py ShBULORS! s eases scrdsors! QTS I5paReSseaHl Sl £Ssecth o

ese antigens may i'ze'a pati m'ni st éring
an ant i gefPG@aAsPRigoR, h%’@paiﬁ@htSENﬁl 1 GPIHIKS, (SIPPlé,uﬁb?MmSH%MéI abPlal, sl erred

exenpl ar y;ﬁ@@gﬁrﬁt%mzy)sgwe%\e megs 2,%!@?1,?5‘5)(? @ mez

(nol ecul e e conpl exe as de erein’inc known

ant i geni cSpeh T e AMFet, SERBNPIARPI URIAH, aREARYERKZ, SEKEL, STpeitliH.iSd CeREA. es of
tumour an t i u i (1TSSASs) ,
R g L L T ) O o i i

Ber- aBb, WX-E5%-% WDQEEMLEGN[@§TD¢AWEEST[@AI1@7ZCA@WB TATSt TAGHt éﬁﬁnﬂm Ch4,
CD19, CD2 5;

Gen, O, Bt et R A AR B K b BRI T 250,
GAGE, GnT-T A@ﬂ@GASHA@E\P NERZZ'VGFéwTCHIQd Aﬁbad'ﬂmlmﬂ/\ FHQWE?COFBPTT{R, 15
2M HAST- I

2 ey OST- RERALRY L0 O R, I M e MONS CTAIS0R, TSR |

-2, -3, I\IAB&ATFRP,APG PpE6¢.eTaES eFGEBLPpIQMBIMTAGARACTGHIRE, TBM/T@EF%IHpﬁéHF PRANE,

"o G R O AL, BT D g

sequences Thdich Tafs\PB,fBMFExéfiﬁEﬂeTKW BSo-TLPoFLRNY-TERB®O, MIZBTLBS)yTL(BHa%R‘bf
tumor ant *rﬂri’a‘srrﬁé fRyLAl SeTngj Jﬁl}\’lﬁ?sﬁwﬁrztf KGR BB EMIBT Y RIMA O ki, ©
tunor antigers known to n neovascularization, i'nfluenci r’rg the
extracel | GNERSArABr TIXNFRIM acTNFIeSFét TNFIFSafNESTEs Tidhe, BiRg, dHES TINTHhdMMbove

anti gens I %q)l r GRS e

encoded bf}tb%ﬁR 1$@P]eeasﬁ oInEeE gm( (‘mot” eT?EITg{/mb?lﬂg‘ST%Ee’ conplfg&ggi?ﬁﬁz¥%$ t he

presedd i MTEMLTRM TRACK TOWAPCY TRGH, IREH, AR, IleielTﬁlMBZTFfahm7t,a'IIﬂPésTRP2,

illustrat t g r Lt h.J espect

to the caﬁggjr%%? ;rlég zanrr? ﬁ ?%gsigrsrast%gd%v(\fpf tr‘rrgeﬁc??rqgr 'ng )TtS ﬁﬁel, JFSI;

i nventi on,18Qh&T, éTffeﬁ\ZBcarﬁNeﬁTEi‘I\ s%e@ MREK," TWRD, TAVISEa$ds," TER e (akP,
synonynou r [f@;ﬁre I Tunor

antigen Nikgo gp-rﬁrlt’alisbgi ﬁﬂgg‘ﬂ% HJE%Q oréct a b%%g#tﬁgqﬂﬁfg%%w%

ovari an cancer 707-AP 707 al ani ne proI i ne



mel anoma WO 2009/ 030481PCT/ EP2008/ 007244 42 9D7 renal cell carcinoma FP
al pha-fetoprotein hepatocel |l ul arcarci noma, gal | bl adde cancer,

cancer,

ovari an cancer, bl adder cancer 1bzZIP HPGL prostate cancer

al phasbet MO 20%P¥¢Hi n  al phaSbeta6- Integrin col on cBREEF2008/007244
al pha- net hyl acyl coenzynme A racemase prostate cancer RT-4
adenocar ci nomaant i gencancer, recognized by T cells 4

| ungcancer, headandneckcancer, 11

10

15

20

25

30

UOX, UPA, UQCRC1, UROS, UROD, UPK1B, UROS, USH2A, USH3A, USH1A, USHIC,
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, XRCCS, XS, ZAP70, ZFHX1B,
ZFX, ZFY, ZIC2, ZIC3, ZNF145, ZNF261, ZNF35, ZNF41, ZNF6, ZNF198, and ZWST.

Additionally, therapeutically active proteins as encoded by the at least one RNA {molecule)
of the complexed RNA as defined herein may also be selected from growth hormones or
growth factors, for example for promoting growth in a {transgenic) living being, such as, for
example, TGFa and the IGFs (insulin- like growth factors), proteins that influence the
metabolism and/or haematopoiesis, such as, for example, a-anti-trypsin, LDL receptor,
erythropoietin (EPO), insulin, GATA-1, etc., or proteins such as, for example, factors VI
and X1 of the blood coagulation system, etc. Such proteins further include enzymes, such as,
for example, B-galactosidase (lacZ), DNA restriction enzymes (e.g. EcoRl, Hindlll, etc.),
lysozymes, etc., or proteases, such as, for example, papain, bromelain, keratinases, trypsin,
chymotrypsin, pepsin, renin (chymosin), suizyme, nortase, etc. These proteins may be
encoded by the at least one RNA (molecule) of the complexed RNA as defined herein.
Accordingly, the invention provides a technology which allows to substitute proteins which
are defective in the organism to be treated (e.g. either due to mutations, due to defective or
missing expression) and thereby effective and increased expression of proteins, which are
not functional in the organism to be treated, as e.g. occurring in monogenetic disorders,

preferably without leading to an innate immune response.

Alternatively, therapeutically active proteins as encoded by the at least one RNA (molecule)
of the complexed RNA as defined herein may also be selected from proteases etc. which
allow to cure a specific disease due to e.g. (over)expression of a dysfunctional or exogenous
proteins causing disorders or diseases. Accordingly, the invention may be used to
therapeutically introduce the complexed RNA into the organism, which attacks a
pathogenic organism (virus, bacteria etc). E.g. RNA encoding therapeutic proteases may be
used to cleave viral proteins which are essential to the viral assembly or other essential steps

of virus production.

testicul ar



| eukem a, esophageal cancer, gastric cervical cancer, ovarian cancer, breast
cancer, squanous cell carcinoma B7H4 ovarian cancer BAGE-1 B anti gen

bl adder cancer, head and neck cancer, |ung cancer, nelanonma, squanous cel
car ci noma VCRWP030-ykemi a BING 4 nel anoma CA 15- 3/ CA PEUBB008R¥4t cancer,
ovary cancer, lung cancer, prostate cancer CA 19-9 gastric

cancer, pancreatic cancer,live cancer, breast cancer, gall bl adder cancer,
colon cancer, ovary cancer, lung cancep CA 72-4 ovarian cancer CAl 25

ovari an cancer, colorectal cancer, gastric cancer, |liver cancer, pancreatic

cancer, UterdSufafly GkhveCHoWins SAERIJIRTDy HR! ANLRRGETRNATRBREUEABF#e | UNG

cancer
complexed RNA as defined herein may also be selected from proteins which modulate

various intracellular pathways by e.g. signal transmission modulation (inhibition or

stimulation) which may influence pivotal intracellular processes like apoptosis, cell growth

5 etc, in particular with respect to the organism’s immune system. Accordingly, immune

modulators, e.g. cytokines, lymphokines, monokines, interferones etc. may be expressed

efficiently by the complexed RNA as defined herein. Preferably, these proteins therefore

also include, for example, cytokines of class | of the cytokine family that contain 4 position-

specific conserved cysteine residues (CCCC) and a conserved sequence motif Trp-Ser-X-Trp-

10 Ser (WSXWS), wherein X represents an unconserved amino acid. Cytokines of class 1 of the

cytokine family include the GM-CSF sub-family, for example IL-3, IL-5, GM-CSF, the IL-6

sub-family, for example IL-6, IL-11, IL-12, or the IL-2 sub-family, for example IL-2, IL-4, IL-

7, IL-9, IL-15, etc., or the cytokines IL-1a, IL-1B, IL-10 etc. By analogy, such proteins can

also include cytokines of class Il of the cytokine family (interferon receptor family), which

15  likewise contain 4 position-specific conserved cysteine residues (CCCC) but no conserved

sequence motif Trp-Ser-X-Trp-Ser (WSXWS). Cytokines of class Il of the cytokine family

include, for example, IFN-a, IFN-B, IFN-y, etc. Proteins coded for by the at least one

modified (m)RNA (of the inventive immunosuppressive composition) used according to the

invention can further include also cytokines of the tumour necrosis family, for example

20 TNF-a, TNF-B, TNF-RI, TNF-RIl, CD40, Fas, etc., or cytokines of the chemokine family,

which contain 7 transmembrane helices and interact with G-protein, for example IL-8, MIP-

1, RANTES, CCR5, CXR4, etc. Such proteins can also be selected from apoptosis factors or

apoptosis-related or -linked proteins, including AlIF, Apaf, for example Apaf-1, Apaf-2,

Apaf-3, or APO-2 (L), APO-3 (L), apopain, Bad, Bak, Bax, Bcl-2, Bcl-x,, Bcl-xs, bik, CAD,

25 calpain, caspases, for example 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, cytochrome 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, granzymes A/B, ICAD, ICE, JNK, lamin A/B, MAP, MCL-1, Mdm-2,

30  MEKK-1, MORT-1, NEDD, NF~B, NuMa, p53, PAK-2, PARP, perforin, PITSLRE, PKC3, pRb,

presenilin, prlCE, RAIDD, Ras, RIP, sphingomyelinase, thymidine kinase from Herpes
simplex, TRADD, TRAF2, TRAIL, TRAIL-R1, TRAIL-R2, TRAIL-R3, transglutaminase, etc.
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Additionally, therapeutically active proteins as encoded by the at least one RNA (molecule)
of the complexed RNA as defined herein may also code for antigen specific T cell receptors.
The T cell receptor or TCR is a molecule found on the susface of T lymphocytes (or T cells)
that is generally responsible for recognizing antigens bound to major histocompatibility
5 complex (MHC) molecules. It is a heterodimer consisting of an alpha and beta chain in 95%
of T cells, while 5% of T cells have TCRs consisting of gamma and delta chains.
Engagement of the TCR with antigen and MHC results in activation of its T lymphocyte
through a series of biochemical events mediated by associated enzymes, co-receptors and
specialized accessory molecules. Hence, these proteins allow to specifically target specific
10 antigen and may support the functionality of the immune system due to their targeting
properties. Accordingly, transfection of cells /n vivo by administering the at least one RNA
(molecule} of the complexed RNA as defined herein coding for these receptors or,
preferably, an ex wvivo cell transfection approach (e.g. by transfecting specifically certain
immune cells), may be pursued. The T cell receptor molecules introduced recognize
15  specific antigens on MHC molecule and may thereby support the immune system’s

awareness of antigens to be attacked.

The therapeutically active proteins, which may be encoded by the at least one RNA
(molecule) of the complexed RNA as defined herein, may furthermore comprise an adjuvant
20  protein. In this context, an adjuvant protein is preferably to be understood as any protein,
which is capable to elicit an innate immune response as defined herein. Preferably, such an
innate immune response comprises an activation of a pattern recognition receptor, such as
e.g. a receptor selected from the Toll-like receptor (TLR) familiy, including e.g. a Toll like
receptor selected from human TLR1 to TLR10 or from murine Toll like receptors TLR1 to
25  TLR13. Preferably, an innate immune response is elicited in a mammal, more preferably in
a human. Preferably, the adjuvant protein is selected from human adjuvant proteins or from
pathogenic adjuvant proteins, in particular from bacterial adjuvant proteins. In addition,

mRNA encoding human proteins involved in adjuvant effects may be used as well.

30 Human adjuvant proteins, which may be encoded by the at least one RNA (molecule) of the
complexed RNA as defined herein, typically comprise any human protein, which is capable
of eliciting an innate immune response (in a mammal), e.g. as a reaction of the binding of

an exogenous TLR ligand to a TLR. More preferably, human adjuvant proteins which may
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be encoded by the complexed RNA of the present invention are selected from the group
consisting of, without being limited thereto, cytokines which induce or enhance an innate
immune response, including IL-2, 1L-12, IL-15, IL-18, IL-21CCL21, GM-CSF and TNF-alpha;
cytokines which are released from macrophages, including IL-1, IL-6, IL-8, IL-12 and TNF-

5  alpha; from components of the complement system including C1q, MBL, C1r, C1s, C2b, Bb,
D, MASP-1, MASP-2, C4b, C3b, C5a, C3a, C4a, C5b, C6, C7, C8, C9, CR1, CR2, CR3,

CR4, ClgR, Cl1iNH, 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

10 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-1Rl, TLR1, TLR2, TLR3, TLR4, TLR5, TLR6, TLRZ,
TLR8, TLR9, TLR10, TLR11; the signal transducers including components of the Small-
GTPases signalling (RhoA, Ras, Racl, Cdc42 etc.), components of the PIP signalling (PI3K,

15 Src-Kinases, etc.), components of the MyD88-dependent signalling (MyD88, IRAK1, IRAK2,
etc.), components of the MyD88-independent signalling (TICAM1, TICAM2 etc.); activated
transcription factors including e.g. NF-kB, c-Fos, c-Jun, c-Myc; and induced target genes
including e.g. IL-1 alpha, IL-1 beta, Beta-Defensin, IL-6, IFN gamma, IFN alpha and IFN

beta; from costimulatory molecules, including CD28 or CD40-ligand or PD1; protein

20 domains, including LAMP; cell surface proteins; or human adjuvant proteins including
CD80, CD81, CD86, trif, flt-3 ligand, thymopentin, Gp96 or fibronectin, etc., or any species

homolog of any of the above human adjuvant proteins.

Pathogenic adjuvant proteins, which may be encoded by the at least one RNA (molecule) of
25 the complexed RNA as defined herein, typically comprise any pathogenic {adjuvant)
protein, which is capable of eliciting an innate immune response {in a mammal), more
preferably selected from pathogenic (adjuvant) proteins derived from bacteria, protozoa,
viruses, or fungj, animals, etc., and even more preferably from pathogenic adjuvant proteins
selected from the group consisting of, without being limited thereto, bacterial proteins,
30 protozoan proteins (e.g. profilin — like protein of Toxoplasma gondi)), viral proteins, or

fungal proteins, animal proteins, etc.
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In this context, bacterial {(adjuvant) proteins which may be encoded by the at least one RNA
(molecule) of the complexed RNA as defined herein, may comprise any bacterial protein,
which is capable of eliciting an innate immune response (preferably in a mammal). More
preferably, bacterial (adjuvant) proteins, which may be encoded by the complexed RNA,

5 may comprise bacterial adjuvant proteins selected from the group consisting of, without
being limited thereto, bacterial flagellins, including flagellins from organisms including
Agrobacterium, Aquifex, Azospiriflum, Bacillus, Bartonella, Bordetella, Borrelia,
Burkholderia, Campylobacter, Caulobacte, Clostridium, Escherichia, Helicobacter,
Lachnospiraceae, Legionella, Listeria, Proteus, Pseudomonas, Rhizobium, Rhodobacter,

10 Roseburia, Salmonella, Serpulina, Serratia, Shigella, Treponema, Vibrio, Wolinella, Yersinia,
more preferably flagellins from the species, without being limited thereto, Agrobacterium
tumefaciens, Aquifex pyrophilus, Azospiriflum brasilense, Bacillus subtilis, Bacillus
thuringiensis, Bartonella bacilliformis, Bordetella bronchiseptica, Borrelia burgdortfer,
Burkholderia cepacia, Campylobacter jejuni, Caulobacter crescentus, Clostridium

15 botulinum strain Bennett clone 1, Escherichia coli, Helicobacter pylori, Lachnospiraceae
bacterium, lLegionella pneumophila, Listeria ~monocytogenes, Proteus mirabilis,
Pseudomonas aeroguinosa, Pseudomonas syringae, Rhizobiurmn meliloti, Rhodobacter
sphaeroides, Roseburia cecicola, Roseburis hominis, Salmonella typhimurium, Salmonella
bongori, Salmonella typhi, Salmonella enteritidis, Serpulina hyodysenteriae, Serratia

20 marcescens, Shigella boydii, Treponema phagedenis, Vibrio alginolyticus, Vibrio cholerae,

Vibrio parahaemolyticus, Wolinella succinogenes and Yersinia enterocolitica.

Bacterial flagellins, which may be encoded by the at least one RNA (molecule) of the
complexed RNA as defined herein, are particularly preferred and may be selected from any
25  bacterial flagellin showing adjuvant character, more preferably from bacterial flagellins
selected from the group consisting of bacterial heat shock proteins or chaperons, including
Hsp60, Hsp70, Hsp90, Hsp100; OmpA (Outer membrane protein) from gram-negative
bacteria; bacterial porins, including OmpF; bacterial toxins, including pertussis toxin (PT)
from Bordetella pertussis, pertussis adenylate cyclase toxin CyaA and CyaC from Bordetella
30  pertussis, PT-9K/129G mutant from pertussis toxin, pertussis adenylate cyclase toxin CyaA
and CyaC from Bordetella pertussis, tetanus toxin, cholera toxin {CT), cholera toxin B-
subunit, CTK63 mutant from cholera toxin, CTE112K mutant from CT, £scherichia coli heat-

labile enterotoxin (LT}, B subunit from heat-labile enterotoxin (LTB) £scherichia cofi heat-
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labile enterotoxin mutants with reduced toxicity, including LTK63, LTR72; phenol-soluble
modulin; neutrophil-activating protein (HP-NAP) from Helicobacter pylori Surfactant
protein D; Quter surface protein A lipoprotein from Borrelia burgdorferi, Ag38 (38 kDa
antigen) from Mycobacterium tuberculosis; proteins from bacterial fimbriae; Enterotoxin CT
5 of Vibrio cholerae, Pilin from pili from gram negative bacteria, and Surfactant protein A;

etc., or any species homolog of any of the above bacterial (adjuvant) proteins.

Bacterial flagellins, which may be encoded by the at least one RNA (molecule) of the
complexed RNA as defined herein, even more preferably comprise a sequence selected

10 from the group comprising any of the following sequences as referred to their accession

numbers:
organism species gene name | accession No | GI No
Agrobacterium Agrobacterium FlaD (flaD) | U95165 Gl:14278870
turnefaciens FIhB (fihB)
FIiG (fliG)
FIiN (fliN)
FIiM (fliM)
MotA (motA)
FigF (flgF)
Flil (fli1y
FlgB (figB)
FlgC (flgC)
FIiE (fliE)
FlgG (flgQ)
FlgA (flgA)
Flg! (flgl)
FigH (flgH)
FliL (fliL)
FliP (fliP)
FlaA {flaA)
FlaB (flaB)
FlaC {flaC)
Aquifex Aguifex U17575 Gl:596244
pyrophilus
Azospirillum Azospirillum Laf1 U26679 Gl:1173509
brasilense
Bacillus Bacillus subtilis | hag AB033501 Gl:14278870
Bacitlus Bacillus flab X67138 G1:46019718
thuringiensis
Bartonella Bartonella L20677 Gl:304184
bacilliforrnis
Bordetella Bordetella flaA L13034 Gl:289453
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Borrelia Borrelia X16833 (1:39356
burgdorferi
Burkholderia Burkholderia fliC AF011370 (l:2935154
cepacia
Campylobacter Campylobacter | flaA J05635 Gl1:144197
Jejuni flaB
Caulobacter Caulobacter J01556 Gl:144239
crescentus
Clostridium Clostridium FlaA DQ845000 Gl1:114054886
botulinum strain
Bennett clone 1
Escherichia Escherichia coli | hag M14358 Gl:146311
Al 884569
{(EMBL-SVA)
Helicobacter Helicobacter flaA X60746 Gi:43631
pylori
Lachnospiraceae | Lachnospiraceae DQ789131 Gi:113911615
bacterium
Legionella Legionella flaA X83232 Gl1:602877
pneumophila
Listeria Listeria flaA X65624 Gl:44097
monocytogenes
Proteus Proteus mirabilis | FlaD (flaD) | AF221596 Gl:6959881
FlaA (flaA)
FlaB (flaB)
FIiA (fliA)
FIiZ {fliZ)
Pseudormonas FPseudomonas flaA M57501 Gl:151225
aeroguinosa
Pseudomonas Pseudomonas fliC EF544882 Gl:146335619
syringae
Rhizobium Rhizobium flaA M24526 (1:152220
meliloti flaB
Rhodobacter Rhodobacter fliC AF274346 Gh10716972
sphaeroides
Roseburia Roseburia M20983 Gi:152535
cecicola
Roseburia Roseburis Fla2 DQ789141 Gl:113911632
hominis
Salmonella Salmonella D13689 Gl1:217062
typhimurium (NCBI ID)
Salmonella Salmonelfa fliC AY603412 Gl1:51342390
bongori
Salmonella Salmonella typhi | flag L21912 G1:397810
Salmonella Salmonelfa flic MB4980 Gl:154015
enteritidis
Serpulina Serpufina flaB2 X63513 Gl:450669




Fra-1 Fos-rel ated antigen-1 breast cancer, esophageal cancer, renal cel
carci noma, thyroid cancer G50/ CAl X glycoprotein 250 | eukem a, renal cel
carci noma, head and neck cancer, col on cancer, ovarian cancer, cervical
cancer GAMD0PM4$Y gen 1 bl adder cancer, | ung cancer, s8FEERROSAEMY o,

head and neck cancer WD 2009/ 030481PCT/ EP2008/ 007244 44 GAGE-2 G antigen 2
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Serratia Serratia hag M27219 GI:152826
marcescens

Shigella Shigella boydii fiC-SB D26165 (Gl:442485

Treponema Treponema flaB2 M84015 GI:155060
phagedenis

Vibrio Vibrio flaA EF125175 G1:119434395
alginolyticus

Vibrio s Vibrio AF069392 Gl:7327274
parahaemolyticus

Wolinella Wolinefla flag M82917 G1:155337
succinogenes

Yersinia Yersinia L33467 Gl1:496295
enterocolitica

Protozoan proteins, which may be encoded by the at least one RNA (molecule) of the
complexed RNA as defined herein, may be selected from any protozoan protein showing
adjuvant character, more preferably, from the group consisting of, without being limited
5  thereto, Tc52 from Trypanosoma cruzi, PFTG from Trypanosoma gondii, 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 RNA (molecule) of the complexed
10 RNA as defined herein, 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.

15  Fungal proteins, which may be encoded by the at least one RNA (molecule) of the
complexed RNA as defined herein, 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.

20  Finally, pathogenic adjuvant proteins, which may be encoded by the at least one RNA
(molecule) of the complexed RNA as defined herein, 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.
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The at least one RNA (molecule) of the complexed RNA of the present invention 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. Antigens can be
5 classified according to their origin. Accordingly, there are two major classes of antigens:
exogenous and endogenous antigens. Exogenous antigens are antigens that enter the cell or
the body from outside (the cell or the body), for example by inhalation, ingestion or
injection, etc. These antigens are internalized by antigen-presenting cells (“APCs”, such as
dendritic cells or macrophages) and processed into fragments. APCs then present the
10 fragments to T helper cells (e.g. CD4") by the use of MHC Ii molecules on their surface.
Recognition of these antigen fragments by T cells leads to activation of the T cells and
secretion of cytokines. Cytokines are substances that can activate proliferation of immune
cells such as cytotoxic T cells, B cells or macrophages. In contrast, endogenous antigens are
antigens which have been generated within the cell, e.g. as a result of normal cell
15  metabolism. Fragments of these antigens are presented on MHC | molecules on the surface
of APCs. These antigens are recognized by activated antigen-specific cytotoxic CD8* T
cells. After recognition, those T cells react in secretion of different toxins that cause lysis or
apoptosis of the antigen-presenting cell. Endogenous antigens comprise antigens, e.g.
proteins or peptides encoded by a foreign nucleic acid inside the cell as well as proteins or
20 peptides encoded by the genetic information of the cell itself, or antigens from
intracellularly occurring viruses. One class of endogenous antigens is the class of tumor
antigens. Those antigens are presented by the MHC | molecules on the surface of tumor
cells. This class can be divided further in tumor-specific antigens (TSAs} and tumor-
associated-antigens (TAAs). TSAs can only be presented by tumor cells and never by normal
25  “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.
30
Antigens, which may be encoded by the at least one RNA (molecule) of the complexed
RNA of the present invention, may include e.g. proteins, peptides or fragments thereof.

Preferably, antigens are proteins and peptides or fragments thereof, such as epitopes of
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those proteins or peptides. Epitopes (also called “antigen determinants”), typically, are
fragments located on the outer surface of such antigenic protein or peptide structures having
5 to 15, preferably 9 to 15, amino acids (B-cell epitopes and T-cell epitopes are typically
presented on MHC molecules, wherein e.g. MHC-I typically presents epitopes with a length
5 of about 9 aa and MHC-II typically presents epitopes with a length of about 12-15 aa).
Furthermore, antigens encoded by the at least one RNA (molecule) of the complex
according to the invention may also comprise any other biomolecule, e.g., lipids,
carbohydrates, etc., which may be covalently or non-covalently attached to the RNA
(molecule).
10
In accordance with the invention, antigens, which may be encoded by the at least one RNA
{molecule) of the complexed RNA of the present invention, may be exogenous or
endogenous antigens. Endogenous antigens comprise antigens generated in the cell,
especially in degenerate cells such as tumor cells. These antigens are referred to as “tumor
15  antigens”. Preferably, without being restricted thereto, they are |ocated on the surface of the
cell. Furthermore, “tumor antigens” means also antigens expressed in cells which are (were)
not by themselves {or originally not by themselves) degenerate but are associated with the
supposed tumor. Antigens which are connected with tumor-supplying vessels or
(reformation thereof, in particular those antigens which are associated with
20  neovascularization, e.g. growth factors, such as VEGF, bFCF 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, e.g. proteins, which
25  are associated with tumor cell invasion and migration. These substances are also referred to
as “tumor antigens”, however they are not antigens in the stringent meaning of an immune
response inducing substance. Use thereof is also encompassed by the scope of the present

invention.

30  Antigens, which may be encoded by the at least one RNA {molecule) of the complexed
RNA of the present invention, may be exemplarily selected, without being restricted thereto,
e.g. from any antigen suitable for the specific purpose, e.g. from antigens, which are

relevant {or causal} for specific infection diseases, such as defined herein, from cancer
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antigens such as tumor specific surface antigens, from antigens expressed in cancer
diseases, from mutant antigens expressed in cancer diseases, or from protein antigens
involved in the etiology of further diseases, e.g. autoimmune diseases, allergies, etc. E.g.
these antigens may be used to desensitize a patient by administering an antigen causing the

patient’s allergic or autoimmune status.

Preferred exemplary antigenic (poly)peptides encoded by the at least one RNA (molecule) of
the complexed RNA as defined herein include all known antigenic peptides, for example
tumour antigens, etc. Specific examples of tumour antigens are /nter a/ia tumour-specific
surface antigens (TSSAs), for example 574, alphaSbetal-integrin, 707-AP, AFP, ART-4,
B7H4, BAGE, Bcr-abl, MN/C 1X antigen, CA125, CAMEL, CAP-1, CASP-8, beta-catenin/m,
CD4, CD19, CD20, CD22, CD25, CDC27/m, CD 30, CD33, CD52, CD56, CD80,
CDK4/m, CEA, CT, Cyp-B, DAM, EGFR, ErbB3, ELF2M, EMMPRIN, EpCam, ETV6-AMLT,
G250, GAGE, GnT-V, Gp100, HAGE, HER-2/new, HLA-A*0201-R170l, HPV-E7, HSP70-
2M, HAST-2, hTERT (or hTRT), iCE, IGF-1R, IL-2R, IL-5, KIAAQ205, LAGE, LDLR/FUT,
MAGE, MART-1/melan-A, MART-2/5ki, MC1R, myosin/m, MUCT, MUM-1, -2, -3, NA88-A,
PAP, proteinase-3, p190 minor bcr-abl, PmI/RARalpha, PRAME, PSA, PSM, PSMA, RACGE,
RU1 or RU2, SAGE, SART-1 or SART-3, survivin, TEL/AML1, TGFbeta, TPI/m, TRP-1, TRP-2,
TRP-2/INT2, VEGF and WT1, or from sequences such as, for example, NY-Eso-1 or NY-Eso-
B. Any class of tumor antigens is suitable for the purpose of the present invention, e.g.
tumor antigens known to be involved in neovascularization, influencing the extracellular

matrix structure etc. Fragments and analogues of the above antigens are also encompassed.

Examples of tumor antigens which may be encoded by the at least one RNA (molecule) of
the complexed RNA of the present invention 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

cancer

hTERT humant el oner aser ever seovari an transcri ptase

pha 2

[Tumnor antigen Name Expression site

5T4 cancer

colorectal cancer, gastric cancer, ovarian

707-AP 707 alanine proline melanoma
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l9D7 renal cell carcinoma
B hepatocellular carcinoma, gallbladder]
cancer, testicular cancer, ovarian cancer,
AFP alpha-fetoprotein bladder cancer
AIBZIP HPG1 prostate cancer
alphaShetal-
Integrin
alphaSbetab6-
Integrin colon cancer
alpha-methylacyl-
coenzyme Al
racemase prostate cancer
lung cancer, head and neck cancer,
leukemia, esophageal cancer, gastric
adenocarcinoma antigenjcancer, cervical cancer, ovarian cancer,
ART-4 recognized by T cells 4 breast cancer, squamous cell carcinoma
B7H4 ovarian cancer
bladder cancer, head and neck cancer,
fung cancer, melanoma, squamous cell
BAGE-1 B antigen carcinoma
BCL-2 leukemia
BING-4 melanoma
breast cancer, ovary cancer, lung cancer,
CA 15-3/CA 27-29 rostate cancer
gastric cancer, pancreatic cancer, liver
cancer, breast cancer, gallbladder cancer,
CA 19-9 colon cancer, ovary cancer, lung cancer
CA 72-4 ovarian cancer
ovarian cancer, colorectal cancer, gastric
cancer, liver cancer, pancreatic cancer,
uterus cancer, cervix carcinoma, colon
CA125 cancer, 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
D30
(CD33
CD4
CD52
CD55
CD56




Ki t a- kyushu | ung cancer antigen 1 |lung cancer
t onguecancer, hepat ocel |

KM HN- 1

u |l a carcinonas, nel anoma, gastric cancer,

esophageal cer, pancreatic cancer LAGE-1 L antigen bl er cancer,
head and H@@%hgﬁﬁ@ , melanoma livin bladder cancer, ﬁgTﬁﬁ%ﬁﬁ VICE- A
mel anoma anti gen- Al bl adder cancer, head and neck cancer, nelanonma, colon

cancer, lung cancer, sarcoma, |eukem a MAGE- A10 nel anoma anti gen-AlQ

bl adder cancer, head and neck cancer, 43el anoma, col on cancer, |ung cancer,
sarcoma, |eukem a MAGE-Al 2 nel anona antigen-Al 2 bl adder cancer,

neck canggsgo nel anond, col on cancer, | ung cancer

sar coma, IFeukem a, prostatecancer, nyelonma, DE@l &ur&iHEME, Scdlie&aPdancer, colon

cancer, hepatocellular cancer, lung
cancer, breast cancer, thyroid cancer,
pancreatic cancer, liver cancer cervix

CEA carcinoembryonic antigen cancer, bladder cancer, melanoma

calcium-activated chloride
CLCA2 channel-2 lung cancer
CML28 leukemia
Coactosin-like
protein pancreatic cancer
Collagen XXl rostate cancer

ovarian cancer, breast cancer, colorectal

COX-2 cancer

bromodomain testis-specific|
CT-9/BRD6 protein
Cten C-terminal tensin-like protein prostate cancer
cyclin B1
cyclin D1 Qvarian cancer

bladder cancer, lung cancer, T-cell

cyp-B cyclophilin B leukemia, squamous cell carcinoma,
CYPB1 cytochrom P450 1B1 leukemia
DAM-10/MAGE- |differentiation antigen melanomalmelanoma, skin tumors, ovarian cancer,
B1 10 lung cancer

differentiation antigen melanomamelanoma, skin tumors, ovarian cancer,
DAM-6/MAGE-B2 |6 lung cancer

lung cancer, ovarian cancer, head and
neck cancer, colon cancer, pancreatic

EGFR/Her1 cancer, breast cancer
tumor cell-associatedlung cancer, breast cancer, bladder
extracellular matercancer, ovarian cancer, brain cancer,

EMMPRIN metalloproteinase inducer/ 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, prostate;
EZH2 {enhancer of Zeste homolog 2)  |cancer, breast cancer

renal cell carcinoma, breast cancer,
FGF-5 fibroblast growth factor-5 prostate cancer
FN fibronectin melanoma

breast cancer, esophageal cancer, renal
Fra-1 Fos-related antigen-1 cell carcinoma, thyroid cancer

leukemia, renal cell carcinoma, head and

neck cancer, colon cancer, ovarian
G250/CAIX lycoprotein 250 cancer, cervical cancer

bladder cancer, lung cancer, sarcoma,
GAGE-1 G antigen 1 melanoma, head and neck cancer

head and



mel anoma anti gen- A2 bl adder cancer,

cancer, |
cancer,

nel anoms,

ung cancer,

head and neck cancer,
| eukeni a MENBUY anonm anti gen- A4 bl adder cancer,
col on cancer,
anti gen- A6 bl adder cancer,
| ung cancer,

sar consm,

head and neck cancer, el anonn, col on

| eukem a MAGE- A3 nel anoma anti gen- A3 bl adder

nmel anoma, col on cancer, lung. c cer sar conm,
' hBSHPRINIY Cancer

sar conm, Ieuken1a MAGE- A6 nel anoma

head and neck cancer, nelanonm, colon cancer,

| eukem a MAGE- A%4mel anoma- ant i gen- A9 bl adder cancer,

sar consm,

| ung cancer,

head and neck cancer, nelanoma, colon cancer, |ung cancer, sarcona,
| eukemi a |[MAGE- B1 nel anoma- anti gen- Bl nelanoggda@K1%A§a1 @ng cancer, sarcoma,
el anoma-@atEGen- B10 [RIAROME MAGE- B16 el apiBho@al haannd Lo NEhagom
VAGE- Bl me 1T anonma-fant 1 gen- B1/ el anoma Vh{gedér< cancer, lung cancer, sarcoma,
GAGE-3 G antigen 3 melanoma, head and neck cancer
bladder cancer, lung cancer, sarcoma,
GCAGE-4 G antigen 4 melanoma, head and neck cancer
bladder cancer, lung cancer, sarcoma,
GAGE-5 G antigen 5 melanoma, head and neck cancer
bladder cancer, lung cancer, sarcoma,
GAGE-6 G antigen 6 melanoma, head and neck cancer
bladder cancer, fung cancer, sarcoma,
GAGE-7b G antigen 7b melanoma, head and neck cancer
bladder cancer, lung cancer, sarcoma,
GAGE-8 G antigen 8 melanoma, head and neck cancer
gene differentially expressed in
GDEP prostate rostate cancer
N-acetylglucosaminyltransferase
GnT-V A slioma, melanoma
gp100 glycoprotein 100 kDa melanoma
GPC3 glypican 3 hepatocellular carcinoma, 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/new/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 lovarian cancer
HOM-TES-85
HPV-E6 cervical cancer
HPV-E7 cervical cancer
HST-2 gastric cancer
breast cancer, melanoma, lung cancer,
hurnan telomerase reversepvarian cancer, sarcoma, Non-Hodgkin-
hTERT transcriptase lymphoma, acute 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
1L-5
immature laminin
receptor renal cell carcinoma
kallikrein 2 prostate cancer




mel anonma- anti gen- B2 nel anoma MAGE- B3 nel anona- anti gen- B3 nel anona MAGE- B4
nmel anona- anti gen- B4 nel anoma MAGE- 85 nel anoma- anti gen-B5 nel anona MAGE- 86

nelanona-sgéé@' iﬁginelanona MAGE- C1 nelanona-antigen-g%Tgﬁﬁﬂg&ﬁzﬁancer

mel anona anonma- anti gen-C2 nel anona WO

2009/ 030481PCT/ EP2008/ 007244 46 NMAGE- C3 nel anoma- anti gen- C3 nel anona

MAGE- DI

kallikrein 4 prostate cancer
prostate cancer, breast cancer, Non-
Ki67 Hodgkin-lymphoma, melanoma
KIAAD205 bladder cancer
Kita-kyushu lung cancer antigen
KK-LC-1 1 lung cancer
tongue cancer, hepatocellular
carcinomas, melanoma, gastric cancer,
esophageal, colon cancer, pancreatic
KM-HN-1 cancer
bladder cancer, head and neck cancer,
LAGE-1 l. antigen melanoma
livin bladder cancer, melanoma
bladder cancer, head and neck cancer,
melanoma, colon cancer, lung cancer,
MAGE-A1 melanoma antigen-A1l sarcoma, leukemia
bladder cancer, head and neck cancer,
melanoma, colon cancer, lung cancer,
MAGE-A10 melanoma antigen-A10 sarcoma, leukemia
bladder cancer, head and neck cancer,
melanoma, colon cancer, lung cancer,
sarcoma, leukemia, prostate cancer,
MAGE-A12 melanoma antigen-A12 myeloma, brain tumors
bladder cancer, head and neck cancer,
melanoma, colon cancer, lung cancer,
MAGE-A2 melanoma antigen-A2 sarcoma, leukemia
bladder cancer, head and neck cancer,
melanoma, colon cancer, lung cancer,
MAGE-A3 melanoma antigen-A3 sarcoma, leukemia
bladder cancer, head and neck cancer,
melanoma, colon cancer, lung cancer,
MAGE-A4 melanoma antigen-A4 sarcoma, leukemia
bladder cancer, head and neck cancer,
melanoma, colon cancer, lung cancer,
MAGE-Ab melanoma antigen-A6 sarcoma, leukemia
bladder cancer, head and neck cancer,
melanoma, colon cancer, lung cancer,
MAGE-A9 melanoma-antigen-A9 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




mel anoma- anti gen- D1 nel anoma MAGE- D2
nmel anonma- anti gen- 04 nel anoma MAGE- E
mel anoma MAGE- E2 nel anoma- anti gen- E2 nel anoma MAGE- FI el anoma- ant i gen- E

nel anoma WR@RIRP3MB anoma- ant i gen- H1 nel anoma MAGEL2 MREEEFFIEG244te| anona
manmagl obin A breast cancer MART-1/Mel an- A

mel anoma- ant i gen- D2 nel anoma MAGE- D4
nmel anonma- anti gen- El bl adder cancer,
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MAGE-C3 melanoma-antigen-C3 melanoma
MAGE-D1 melanoma-antigen-D1 melanoma
MAGE-D2 melanoma-antigen-D2 melanoma
MAGE-D4 melanoma-antigen-D4 melanoma
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

MART-1/Melan-A

T cells-1/melanoma antigen A

melanoma antigen recognized byj

melanoma

melanoma antigen recognized byj]

MART-2 T cells-2 melanoma
matrix protein 22 bladder cancer
MCI1R melanocortin 1 receptor melanoma
macrophage colony-stimulating
M-CSF factor gene ovarian cancer
mesothelin ovarian cancer
MGS50/PXDN breast cancer, glioblastoma, melanoma
MMP 11 M-phase phosphoprotein 11 leukemia

MN/CA 1X-antigen

renal cell carcinoma

ltransferase-V

acetylglucosaminy

multidrug  resistance-associated
MRP-3 protein 3 lung cancer
MUCI mucin 1 breast cancer
breast cancer, ovarian cancer, pancreatic
MUC2 mucin 2 cancer
NABS-A NA cDNA clone of patient M88 |melanoma
N-

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
NY-ESO-1 New York esophageous 1 cancer, breast cancer
NY-ESO-B
OA1 ocular albinism type 1 protein  |melanoma
oncofetal antigen-immature|
OFA-iLRP laminin receptor leukemia




mel anoma antigen recognized by T cells-1 /nelanoma anti gen A nel anonma
MART- 2 nel anoma antigen recogni zed by T cells-2 nelanonma matrix protein 22

bl adder cancer MCIR nel anocortin 1 receptor nel anoma
macr ophagetOFBMP%ES mul ating factor gene ovari an canc%%gf‘%’ﬂ%‘l?ﬂ ovarian

cancer M350/ PXDN breast cancer, glioblastoma, nelanoma MW 11 M phase
phosphoprotein 11 | eukema MV CA | X-antigen renal cell carcinoma
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O-linked  N-acetylglucosamine
OGT transferase gene
0s-9
osteacalcin prostate cancer
prostate cancer, breast cancer, ovarian
osteopontin cancer
p15 protein 15
pl15 melanoma
p190 minor ber-
abi
53
PAGE-4 prostate GAGE-like protein-4 prostate cancer
PAI-1 plasminogen acitvator inhibitor 1 |breast cancer
PAl-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
Pinl Propyl isomerase prostate cancer
POTE prostate cancer
melanoma, lung cancer, leukemia, head
preferentially expressed antigenfand neck cancer, renal cell carcinoma,
PRAME of melanoma sarcoma
prostein prostate cancer
roteinase-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, sarcoma,
RAGE-1 renal antigen colon cancer
receptor for hyaluronic acid
RHAMM/CD168 |mediated motility leukemia
RU1 renal ubiquitous 1 bladder cancer, melanoma, renal cancer
bladder cancer, melanoma, sarcoma,
brain tumour, esophagel cancer, renal
RU2 renal ubiquitous 1 cancer, colon cancer, breast cancer
5-100 melanoma
SAGE sarcoma antigen
squamous antigen rejecting tumoresophageal cancer, head and neck
SART-1 1 cancer, lung cancer, uterine cancer
squamous antigen rejecting tumorhead and neck cancer, lung cancer, renal
SART-2 1 cell carcinoma, melanoma, brain tumour
squamous antigen rejecting tumorhead and neck cancer, lung cancer,
SART-3 1 leukemia, melanoma, esophageal cancer




MRP- 3 mul tidrugresi stance-associ ated protein 3 lung cancer MU nucin 1
breast cancer MJC2 nucin 2 breast cancer, ovarian cancer, pancreatic cancer

NA88- A NA one of patient MB8 nel anoma Nacetyl gl '
Itransferé@g%glﬁ‘l'oﬁéo- PAP Neo- pol y(A) pol ymerase NGEP %gg@?éﬂt°§}{0854ﬁcer NVP22

bl adder cancer NPM ALK nucl eophosm n/ anapl asti c | ynphoma ki nase fusion
protein
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SCC squamous cell carcinoma antigen lung cancer
Spl17 sperm protein 17 muttiple myeloma
hepatocellular cell carcinom, breast
SSX-1 synovial sarcoma X breakpoint 1 |cancer
$5X-2/HOM-MEL-
40 synovial sarcoma X breakpoint 2 |breast cancer
bladder cancer, hepatocellular cell
SSX-4 synovial sarcoma X breakpoint 4 |carcinoma, breast cancer
STAMP-1 prostate cancer
six  transmembrane  epithelial
STEAP antigen prostate prostate cancer
survivin hladder cancer
survivin-2B intron 2-retaining survivin bladder cancer
TA-90 melanoma
TAG-72 prostate carcinoma
[TARP prostate cancer
TGFb TGFbeta
TGFEbRI TGFbeta receptor |1
TGM-4 prostate-specific transglutaminase prostate cancer
taxol resistant associated proteinjbreast cancer, leukemia, and melanoma
TRAG-3 3
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
vascular  endothelial  growth
VEGF factor
vascular  endothelial  growth
VEGFR-2/FLK-1  |factor receptor-2
gastric cancer, colon cancer, lung cancer,
kNTT Wilm' tumor gene breast cancer, ovarian cancer, leukemia

Table 2: Mutant antigens expressed in cancer diseases

Mutant antigen Name Expression site
alpha-actinin-4/m lung carcinoma
ARTC1/m melanoma

breakpoint  cluster  region-
ber/abl Abelson 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




NSE neuron-specific enolase small cell cancer of |ung, neuroblastoma, WImn
tunor, nelanoma, thyroid cancer, kidney cancer, testicle cancer, pancreas
cancer NY-ESO- 1 New York esophageous 1 bl adder cancer, E neck
cancer, rré’?’%ﬁ%?/ﬁ",’“éaa[r conm, B- 1 ynphoma, hepat oma, pancr eatf f’iﬁ%@wﬂ&%“éri an
cancer, breast cancer NY-ESO-B Al ocular albinismtype 1 protein nel anoma
OFA-i LRP oncof etal antigen-imature |lamnin receptorl eukema WO

2009/ 030481PCT/ EP2008/ 007244 47 OGTI 0-49 nkedN- acetyl gl ucosam ne transferase
gene 0S-9

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

CMLEG CML

COA-1/m colorectal cancer

DEK-CAN fusion protein AML

EFTUD2/m melanoma

ELF2/m Elongation factor 2 lung squamous cell carcinoma
Ets variant gene6/acute myeloid

ETV6-AML1 leukemia 1 gene fusion protein  |ALL

FN1/m fibronectin 1 melanoma

CGPNMB/m melanoma

arginine to isoleucine exchange
at residue 170 of the alpha-helix

HLA-A*0201- of the alpha2-domain in the
R170l HLA-A2 gene renal cell carcinoma
HLA-A11/m melanoma
HLA-A2/m renal cell carcinoma
repal  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 ubiquitous mutated 1 |melanoma
MUM-2/m melanoma ubiquitous 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
0S-9/m melanoma
p53/m

promyelocytic leukemia/retinoic
Pml/RARa acid receptor alpha APL, PML
PRDX5/m melanoma

receptor-type protein-tyrosine
PTPRK/m phosphatase kappa melanoma
RBAF600/m melanoma
SIRT2/m melanoma

SYT-S5X-1 synaptotagmin l/synoviallsarcoma




osteocalcin prostate cancer osteopontin prostate cancer, breast cancer,
ovarian cancer pl5 protein 15 pl 5 nelanonma pl90m norbcr- abl p53

PAGE- 4 pr %ﬁEI i ke protein-4 prostate cancer PA[- .nogen
aci tvatgrq’ﬂ%%(’gﬂ"% &t 1 P P bRl S 00-039
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sarcoma X fusion protein
synaptotagmin I/synovial
SYT-55X-2 sarcoma X fusion protein sarcoma
translocation Ets-family
leukemia/acute myeloid
TEL-AML1 teukemia 1 fusion protein AML
TGFbRII TCGFbeta receptor | colorectal carcinoma
TPYm triosephosphate isomerase melanoma

In a preferred embodiment according to the invention, examples of tumor antigens which

may be encoded by the at least one RNA (molecule) of the complexed RNA of the present
invention are selected from the group consisting of 5T4, 707-AP, 9D7, AFP, AIbZIP HPG1,

5 5 1-integrin, 5 6-integrin, -actinin-4/m, methylacyl-coenzyme A racemase, ART-4,
ARTC1/m, B7H4, BAGE-1, BCL-2, becr/abl, catenin/m, BING-4, BRCA1/m, BRCAZ/m, CA
15-3/CA 27-29, CA 19-9, CA72-4, CA125, calreticulin, CAMEL, CASP-8/m, cathepsin B,
cathepsin L, CD19, CD20, CD22, CD25, CDE30, CD33, CD4, CD52, CD55, CD56, CD80,
CDC27/m, CDK4/m, CDKN2A/m, CEA, CLCA2, CML28, CML66, COA-1/m, coactosin-like

10  protein, collage XX, COX-2, CT-9/BRD®6, Cten, cyclin B1, cyclin D1, cyp-B, CYPB1,
DAM-10, 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-R171, HLA-A11/m, HLA-

15  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, 1L-13Ra2, IL-2R, IL-5, immature laminin receptor,
kallikrein-2, kallikrein-4, Ki67, KIAAG205, KIAA0205/m, KK-LC-1, K-Ras/m, LAGE-AT,
LOLR-FUT, MAGE-A1, MAGE-A2, MAGE-A3, MAGE-A4, MAGE-A6, MAGE-AS, MAGE-

A10, MAGE-A12, MAGE-B1, MAGE-B2, MAGE-B3, MAGE-B4, MAGE-B5, MAGE-B6,

20  MACGE-B10, MAGE-B16, MAGE-B17, MAGE-C1, MAGE-C2, MAGE-C3, MAGE-D1, MAGE-
D2, MAGE-D4, MAGE-ET, MAGE-E2, MAGE-F1, MAGE-H1, MAGEL2, mammaglobin A,
MART-1/melan-A, MART-2, MART-2/m, matrix protein 22, MCI1R, M-CSF, ME1/m,
mesothelin, MG50/PXDN, MMP11, MN/CA [X-antigen, MRP-3, MUC-1, MUC-2, MUM-

1/m, MUM-2/m, MUM-3/m, myosin class 'm, NA88-A, N-acetylglucosaminyltransferase-V,

25  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, OS5-9/m, osteocalcin, osteopontin, p15, p190
minor ber-abl, p53, p53/m, PAGE-4, PAI-1, PAI-2, PART-1, PATE, PDEF, Pim-1-Kinase, Pin-

1, Pmi/PARa, POTE, PRAME, PRDX5/m, prostein, proteinase-3, PSA, PSCA, PSGR, PSM,



breast cancer PAI-2 plasm nogen acitvator inhibitor 2 breast cancer PAP
prostate acic phosphatase prostate cancer PART-1 brostate cancer PATE

prostate cancer PDEF prostate cancer Piml-Kinase Pi nl Pro§Xl i somer ase
prost at e CHAEWMOPHIE srostate cancer PRAMVE PCT/EP2008/007244
preferential | yexpressedanti genand
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PSMA, PTPRK/m, RAGE-1, RBAF600/m, RHAMM/CD168, RU1, RU2, S-100, SAGE, SART-

1, SART-2, SART-3, SCC, SIRT2/m, 5p17, S5X-1, SSX-2/HOM-MEL-40, S5X-4, STAMP-1,

STEAP, survivin, survivin-2B, SYT-S5X-1, SYT-SSX-2, TA-90, TAG-72, TARP, TEL-AML1,

TGFB, TGFBRI), TGM-4, TPV/m, TRAG-3, TRG, TRP-1, TRP-2/6b, TRP/INT2, TRP-p8,
5  tyrosinase, UPA, VEGF, VEGFR-2/FLK-1, and WT1.

In a preferred embodiment according to the invention, examples of tumor antigens which
may be encoded by the at least one RNA (molecule) of the complexed RNA of the present
invention are selected from the group consisting of MAGE-A1 [accession number M77481],

10 MAGE-A6 [accession number NM_005363], melan-A [accession number NM_005511],
GP100 [accession number M77348], tyrosinase {accession number NM_000372], survivin
[accession number AF077350], CEA [accession number NM_004363], Her-2/neu
[accession number M11730], WT1 [accession number NM_000378], PRAME [accession
number NM_006115], EGFR! (epidermal growth factor receptor 1) [accession number

15  AF288738], mucin-1 [accession number NM_002456] and SEC61G [accession number
NM_014302].

As a further alternative, the at least one RNA (molecule) of the complexed RNA of the
present invention may encode an antibody. According to the present invention, such an
20  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,
25  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. lgM, 1gD, 1gG, 1gA 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
30  ina 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,



of nmel anoma nel anoma, |ung cancer, |eukem a, head neck cancer, renal
carci noma, sarconm prostein prostate cancer proteinase-3 PSA
prostate-specific antigen prostate cancer PSCA prostate cancer PSGR
prostate cHRCEPOPERE  PSMA prost at e- speci fi cnenbrane afGTERMEPAY 4t e

cancer

10

15

20

25

30

RAGE-1 renal antigen bl adder cancer,renal cancer, sarconm,
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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, Cy1, C,42
und Cy,3. Single chain antibodies may be encoded by the at least one RNA (molecule) of the
complexed RNA as defined herein as well, preferably by a single-stranded RNA, mare

preferably by an mRNA.

According to a first alternative, the at least one RNA (molecule) of the complexed RNA of
the present invention 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 RNA molecules
complexed as claimed by the present invention will be applied, each 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 RNA (molecule) of the complexed RNA of
the present invention 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

cel |
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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
5 into a medium which permits the B-cells to fuse with the myeloma cells, producing
hybridomas. These fused cells (hybridomas) are then placed in separate wells in 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
10 hybridomas into mice. However, for the purposes of the present invention, the peptide
sequences of these monoclonal antibodies have to be sequenced and RNA sequences

encoding these antibodies may be prepared according to procedures well known in the art.

For therapeutical purposes in humans, non-human monoclonal or polyclonal antibodies,
15  such as murine antibodies may also be encoded by the at least one RNA (molecule) of the
complexed RNA of the present invention. 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
20 problem, chimeric, humanized non-human and human antibodies can be encoded by the at
least one RNA (molecule) of the complexed RNA of the present invention. “Chimeric”
antibodies, which may be encoded by the at least one RNA {molecule) of the complexed
RNA of the present invention, are preferably antibodies in which the constant domains of an
antibody described above are replaced by sequences of antibodies from other organisms,
25  preferably human sequences. ,Humanized” {(non-human) antibodies, which may be also
encoded by the at least one RNA (molecule) of the complexed RNA of the present
invention, 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 RNA (molecule} of the complexed RNA of
30  the present invention 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 tgG gene locus, sequenced
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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.

In addition, the at least one RNA (molecule) of the complexed RNA of the present invention
5 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,
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
10 described herein are, in general, configured to recognize, 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
15  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.
20
In summary, according to the invention, the at least one RNA {molecule) of the complexed
RNA of the present invention may also encode antibodies as defined above. Since these
antibodies are intracellularly expressed antibodies, i.e. antibodies which are encoded by
nucleic acids localized in specific compartments of the cell and also expressed there, such

25  antibodies may also be termed intrabodies.

Antibodies as encoded by the at least one RNA (molecule) of the complexed RNA of the
present invention may preferably comprise full-length antibodies, i.e. antibodies composed
of the full heavy and full light chains, as described above. However, derivatives of
30  antibodies such as antibody fragments, variants or adducts may be encoded by the above at

least one RNA of the complexed RNA in accordance with the present invention.
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The at least one RNA {molecule) of the complexed RNA of the present invention may also
encode antibody fragments selected from Fab, Fab’, F(ab’), fc, Fach, pfc’, Fd and Fv
fragments of the aforementioned antibodies. In general, antibody fragments are known in
the art. For example, a Fab (“fragment, antigen binding”) fragment is composed of one
5  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. A 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

10 glycine, proline and/or serine residues.

According to the invention, the at least one RNA (molecule) of the complexed RNA of the
present invention may encode fragments and/or variants of the aforementioned
therapeutically active proteins, antigens or antibodies, wherein the fragments and/or
15  variants may have a sequence identity to one of the aforementioned therapeutically active
proteins, antigens or antibodies of at least 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 or amino acid sequences encoding these therapeutically active
proteins, antigens or antibodies. Preferably, the fragments and/or variants have the same
20 biological function or specific activity compared to the full-length native therapeutically
active proteins, antigens or antibodies, e.g. specific binding capacity (e.g. of particular
antigens), catalytic activity (e.g. of therapeutically active proteins), etc. In this context,
“biological function” of antibodies described herein also comprises neutralization of
antigens, complement activation or opsonization. Thereby, antibodies typically recognize
25  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
30  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
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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 other immune cells to this location for effector cell
function. In the neutralization of an antigen, the antibody can bind an antigen and
5  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
10 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

15  particular, NK-cells can display lysis functions by activating Fc receptors.

[n order to determine the percentage to which two RNA sequences (nucleic or amino acid)
are identical, the sequences can be aligned in order to be subsequently compared to one
another. Therefore, e.g. gaps can be inserted into the sequence of the first sequence and the

20 component at the corresponding position of the second sequence can be compared. If a
position in the first sequence is occupied by the same component as is the case at a position
in the second sequence, the two sequences are identical at this position. The percentage to
which two sequences are identical is a function of the number of identical positions divided
by the total number of positions.

25
The percentage to which two 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 Karlin et a/. (1993), PNAS USA, 90:5873-5877 or
Altschul ef a/ (1997), Nucleic Acids Res, 25:3389-3402. Such an algorithm is integrated in

30  the BLAST program. Sequences which are identical to the sequences of the RNA of the
complexed RNA of the present invention to a certain extent can be identified by thi:

program.



VEGF vascul arendot hel i al growt h factor VEG-R-2/FLK-1

vascul arendot helialgromh factor receptor-2 WT1 WImtunor gene gastric

cancer, colon cancer, lung cancer, breast cancer, ovarian cancer, |eukem a
Tabl e 2: MW aer/0MeL gens expressed in cancer di seases RUTEEZOVFPETRGen Nane
Expression site al pha-actinin-4/m lung carcinoma  ARTCl/m nel anoma

57

Those at least one RNA molecules {of the complexed RNA of the present invention)
encoding amino acid sequences which have (a) conservative substitution(s) compared to the
physiological 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
5  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
10 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 to the three-dimensional structure or do not affect the binding region.
15 Moaodifications to a 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 er a/. (ed.), Elsevier, Amsterdam).

20  Immunostimulatory RNA

According to a third embodiment, the at least one RNA (molecule) of the complexed RNA
of the present invention may be an immunostimulatory RNA. Thereby, the
immunostimulatory RNA may exhibit an immunostimulatory effect already prior to
complexation of the RNA with the inventive oligopeptide according to formula (1) as defined
25  above, or, more preferably, an immunostimulatory effect of the RNA as used herein can be
enhanced or even induced by complexation of the RNA with the inventive oligopeptide
according to formula (I} as defined above. The immunostimulatory RNA of the complexed
RNA of the present invention may be any RNA, e.g. a coding RNA, as defined above.
Preferably, the immunostimulatory RNA may be a single-stranded, a double-stranded or a
30  partially double-stranded RNA, more preferably a single-stranded RNA, and/or a circular or
linear RNA, more preferably a linear RNA. More preferably, the immunostimulatory RNA

may be a (linear) single-stranded RNA. Even more preferably, the immunostimulatory RNA
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may be a ((linear) single-stranded) messenger RNA (mRNA). An immunostimulatory RNA

may also occur as a short RNA oligonucleotide as defined above.

An immunostimulatory RNA as used herein may furthermore be selected from any class of

S RNA molecules, found in nature or being prepared synthetically, and which can induce an
immune response. In this context, an immune response may occur in various ways. A
substantial factor for a suitable immune response is the stimulation of different T-cell sub-
populations. T-lymphocytes are typically divided into two sub-populations, the T-helper 1

(Th1) cells and the T-helper 2 (Th2) cells, with which the immune system is capable of

10 destroying intracelluiar (Th1) and extracellular (Th2) pathogens (e.g. antigens). The two Th
cell populations differ in the pattern of the effector proteins (cytokines) produced by them.

Thus, Th1 cells assist the cellular immune response by activation of macrophages and
cytotoxic T-cells. Th2 cells, on the other hand, promote the humoral immune response by
stimulation of the B-cells for conversion into plasma cells and by formation of antibodies

15  (e.g. against antigens). The Th1/Th2 ratio is therefore of great importance in the immune
response. In connection with the present invention, the Th1/Th2 ratio of the immune
response is preferably shifted in the direction towards the cellular response (Th1 response)

and a cellular immune response is thereby induced. According to one example, the immune
system may be activated by ligands of Toll-like receptors (TLRs). TLRs are a family of highly

20  conserved pattern recognition receptor (PRR) polypeptides that recognize pathogen-
associated molecular patterns (PAMPs) and play a critical role in innate immunity in
mammals. Currently at least thirteen family members, designated TLR1 - TLR13 (Toll-like
receptors: TLR1, TLR2, TLR3, TLR4, TLR5, TLR6, TLR7, TLR8, TLR9, TLR10, TLRT1, TLR12

or TLR13), have been identified. Furthermore, a number of specific TLR ligands have been

25  identified. It was e.g. found that unmethylated bacterial DNA and synthetic analogs thereof
(CpG DNA) are ligands for TLR9 (Hemmi H et 2/ (2000) Nature 408:740-5; Bauer S ef a/.
(2001) Proc NatlAcadSci USA 98, 9237-42). Furthermore, it has been reported that ligands

for certain TLRs include certain nucleic acid molecules and that certain types of RNA are
immunostimulatory in a sequence- independent or sequence-dependent manner, wherein

30 these various immunostimulatory RNAs may e.g. stimulate TLR3, TLR7, or TLRS, or
intracellular receptors such as RIG-, MDA-5, etc. E.g. Lipford et a/. determined certain G,
U-containing oligoribonucleotides as immunostimulatory by acting via TLR7 and TLR8 (see

WO 03/086280). The immunostimulatory G, U-containing oligoribonucleotides described
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by Lipford et a/. were believed to be derivable from RNA sources including ribosomal RNA,

transfer RNA, messenger RNA, and viral RNA.

According to the present invention, it was found that any RNA (molecule) as e.g. defined

5 above (irrespective of its specific length, strandedness, modification and/or nucleotide
sequence} complexed with a carrier peptide according to empirical formula
(Arg);(Lys),;(His),:(Orn),;(Xaa), (formula 1) may have immunostimulatory properties, i.e.
enhance the immune response. RNA as defined above complexed with a carrier peptide
according to empirical formuta (Arg);(Lys),;(His),,(Orn),;(Xaa), (formula 1) may thus be used

10 to enhance (unspecific) immunostimulation, if suitable and desired for a specific treatment.
Accordingly, it can be an intrinsic property of the complexed RNA of the invention to
provide immunestimulatory effects by complexation of any RNA with a peptide according

to formula (1).

15  The at least one (immunostimulatory) RNA (molecule) of the complexed RNA of the present
invention 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 family members TLR1 — TLR13, more preferably
from TLR7 and TLRS, ligands for intracellular receptors for RNA (such as RIG-l or MAD-5,

20  etc) (see e.g. Meylan, E., Tschopp, ]. (2006). Toll-like receptors and RNA helicases: two
parallel ways to trigger antiviral responses. Mol. Cell 22, 561-569), or any other
immunostimulatory RNA sequence. Furthermore, (classes of} RNA molecules, which may
be used as immunostimulatory RNA may include any other RNA capable of eliciting an
immune response. Without being limited thereto, such immunostimulatory RNA may

25  include ribosomal RNA (rRNA), transfer RNA (tRNA), messenger RNA (mRNA), and viral
RNA (VRNA).

Such further (classes of) RNA molecules, which may be used as the at least one
(immunostimulatory) RNA (molecule) of the complexed RNA of the present invention, may

30  comprise, without being limited thereto, e.g. an RNA molecule of formula (lia):

GleGn ’
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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;
5 1 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;
10 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 G is guanosine or an analogue thereof,

when n > 1 at least 50% of the nucleotides are guanosine or an analogue
15 thereof.

In addition, such further (classes of) RNA molecules, which may be used as the at least one
(immunostimulatory) RNA (molecule) of the complexed RNA of the present invention may

comprise, without being limited thereto, e.g. an RNA molecule of formula (lIb):

20
CX,C, ,
wherein:
C is cytosine, uracil or an analogue of cytosine or uracil;
25 X is guanosine, uracil, adenosine, thymidine, cytosine or an analogue of the above-
mentioned nucleotides;
is an integer from 1 to 40,
wherein when | = 1 C is cytosine or an analogue thereof,
when | > 1 at least 50% of the nucleotides are cytosine or an analogue
30 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;
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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.

Preferably, the immunostimulatory RNA molecules as used herein as the at least one RNA
(molecule) of the complexed RNA of the present invention comprise a length as defined
above in general for RNA molecules of the complexed RNA of the present invention, more
preferably a length of 5 to 5000, of 500 to 5000 or, more preferably, of 1000 to 5000 or,
10  aiternatively, of 5 to 1000, 5 to 500, 5 to 250, of 5 to 100, of 5 to 50 or, more preferably, of

5 to 30 nuclectides.

The at least one immunostimulatory RNA as used herein as the at least one RNA (molecule)
of the complexed RNA of the present invention may be furthermore modified, preferably
15  “chemically modified” in order to enhance the immunostimulatory properties of said DNA.
The term "chemical modification" means that the RNA used as immuostimulatory RNA
according to the invention is modified by replacement, insertion or removal of individual or

several atoms or atomic groups compared with naturally occurring RNA species.

20 Preferably, the chemical modification of the RNA comprises at least one analogue of
naturally occurring nucleotides. In a list which is in no way conclusive, examples which
may be mentioned for nucleotide analogues which can be used according to the invention
are analogues of guanosine, uracil, adenosine, thymidine, cytosine. The modifications may
refer to modifications of the base, the ribose moiety and/or the phosphate backbone moiety.

25  In this context, 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-methyl-inosine, 2,2-dimethyl-guanosine, 2,6-diaminopurine, 2'-Amino-2'-

30 deoxyadenosine, 2'-Amino-2'-deoxycytidine, 2'-Amino-2'-deoxyguanosine, 2'-Amino-2'-
deoxyuridine, 2-Amino-6-chloropurineriboside, 2-Aminopurine-riboside, 2'-Araadenosine,
2'-Aracytidine, 2'-Arauridine, 2'-Azido-2'-deoxyadenosine, 2'-Azido-2'-deoxycytidine, 2'-

Azido-2'-deoxyguanosine, 2'-Azido-2'-deoxyuridine, 2-Chloroadenosine, 2'-Fluoro-2'-
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deoxyadenosine, 2'-Fluoro-2'-deoxycytidine, 2'-Fluoro-2'-deoxyguanosine, 2'-Fluoro-2'-
deoxyuridine, 2'-Fluorothymidine, 2-methyl-adenosine, 2-methyl-guanosine, 2-methyl-thio-
N6-isopenenyl-adenosine, 2'-O-Methyl-2-aminoadenosine, 2'-O-Methyl-2'-
deoxyadenosine, 2'-O-Methyl-2'-deoxycytidine, 2'-O-Methyl-2'-deoxyguanosine, 2'-O-

5  Methyl-2'-deoxyuridine,  2'-O-Methyl-5-methyluridine,  2'-O-Methylinosine,  2'-O-
Methylpseudouridine, 2-Thiocytidine, 2-thio-cytosine, 3-methyl-cytosine, 4-acetyl-cytosine,
4-Thiouridine, 5-{carboxyhydroxymethyl)-uracil, 5,6-Dihydrouridine, 5-Aminoallylcytidine,
5-Aminoallyl-deoxy-uridine, 5-Bromouridine, 5-carboxymehtylaminomethyl-2-thio-uracil,
5-carboxymethylamonomethyl-uracil, ~ 5-Chloro-Ara-cytosine,  5-Fluoro-uridine,  5-

10 lodouridine, 5-methoxycarbonylmethyl-uridine,  5-methoxy-uridine,  5-methyl-2-thio-
uridine, 6-Azacytidine, 6-Azauridine, 6-Chloro-7-deaza-guanosine, 6-Chloropurineriboside,
6-Mercapto-guanosine, 6-Methyl-mercaptopurine-riboside, 7-Deaza-2'-deoxy-guanosine, 7-
Deazaadenosine, 7-methyl-guanosine, 8-Azaadenosine, 8-Bromo-adenosine, 8-Bromo-
guanosine, 8-Mercapto-guanosine, 8-Oxoguanosine, Benzimidazole-riboside, Beta-D-

15  mannosyl-queosine, Dihydro-uracil, Inosine, N1-Methyladenosine, N6-([6-
Aminchexyllcarbamoylmethyl}-adenocsine, Né-isopentenyl-adenosine, N6-methyl-
adenosine, N7-Methyl-xanthosine, N-uracil-5-oxyacetic acid methyl ester, Puromycin,
Queosine, Uracil-5-oxyacetic acid, Uracil-5-oxyacetic acid methyl ester, Wybutoxosine,
Xanthosine, and Xylo-adenosine. The preparation of such analogues is known to a person

20  skilled in the art, for example from US Patents 4,373,071, US 4,401,796, US 4,415,732, US
4,458,066, US 4,500,707, US 4,668,777, US 4,973,679, US 5,047,524, US 5,132,418, US
5,153,319, US 5,262,530 and 5,700,642. In the case of an analogue as described above,
particular preference is given according to the invention to those analogues that increase

the immunogenicity of the immunostimulatory RNA sequence as used herein as the at least

25  one RNA {molecule} of the complexed RNA of the present invention and/or do not interfere

with a further modification that has been introduced into said immunostimulatory RNA.

SIRNA

In a forth embodiment, the at least one RNA (molecule) of the complexed RNA of the
30  present invention may be in the form of siRNA. A 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,

a RNA-based defence mechanism has been discovered, which occurs both in the kingdom
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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. efegans, before it was possible to identify the underlying mechanisms of

the processes as being identical: RNA-mediated virus resistance in plants, PTGS

5  (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

10 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). These
unspecific effects are avoided when shorter, for example 21- to 23-mer, so-called siRNA
{small interfering RNA), is used, because unspecific effects are not triggered by siRNA that is

15  shorter than 30 bp (Elbashir et a/. (2001) Nature 411: 494-498). Recently, dsRNA molecules
have also been used /n vivo (McCaffrey et a/ (2002), Nature 418: 38-39; Xia ef a/. (2002),
Nature Biotech. 20: 1006-1010; Brummelkamp ef a/. (2002), Cancer Cell 2: 243-247). Thus,

a siRNA as used for the complexed RNA according to the present invention typically
comprises a (single- or) double stranded, preferably a double-stranded, RNA sequence with

20 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 a RNA sequence as mentioned above, e.g. of an (m)RNA
sequence, can serve as target sequence for a siRNA. Equally, siRNAs can also be directed

25  against nucleotide sequences of a (therapeutically relevant) protein or antigen described
hereinbefore that do not lie in the coding region, in particular in the 5' non-coding region of

the RNA, for example, therefore, against non-coding regions of the RNA having a regulatory
function. The target sequence of the siRNA can therefore lie in the translated and/or
untranslated region of the RNA andfor in the region of the control elements. The target

30  sequence of a siRNA 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.
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Modifications of the RNA

According to one embodiment, the RNA as used herein as the at least one RNA {molecule)
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WO 20091030481PCT1EP20081007244 54 RNA sequences may be prepared according
to procedures well known in the art. Additionally, human anti bodi es can be
provi ded ox the use of a phage display. In addition, the at | east one RNA
(ol ecul e) BPWPW@MEbanexed RNA of the present |nvent|8WT§TW@9m@ﬁﬁbde

bi specific antibodies. "Bispecific" antibodies in context of the invention
are preferably antibodi es which act as an adaptor between an effector and a
respective target, e.g. for the purposgg of recruiting effector nolecules
such as toxins, drugs, cytokines etc., targeting effector cells such as
CTL, NK C%h%ﬁdrfr@@ﬁﬂﬂ?*ﬁl@&@rﬁmd@d é’rﬂh’r'o%b@s%ﬁuen%& 6f the HeSiffATRN A Fi¥feraB T mann
R E., Acta Pharnacol. $Sin, 26(1) 9). Bispecific antlbodles as 10
descr i bed alised pncepeared i @eﬁeven aC'éé?ﬁquEﬁ arroded Py dsgrfireeponding, wildyype

di fferent gapat i gens, i munogens, epitopes, drugs, cells (or receptors on
cells), or other nolecules (or structures) as described above.

Bi specificity means herewith that the antigen-binding regions of the

ant i bodi eshRrMRodifkesbh IF hORNAR chefi HaFRN s @rra ttqres‘si; onzw (HbIEEQEEHT the
antigens, irmmunogens or epitopes, etc. can br ought cl ose together what ,
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exanpl e, dif RRMER! bé3ﬁLr‘ns&t&}JBhrrié»%rté‘rftff&céfﬁére&etlrdétaﬁ&ﬁof ﬂtragﬂNAC% kﬁu§rt|€§'lgr
connected via a bispecific antibody. Enconpassed, but not lim t he
present i BRAEOFBMAINE AntcIsaceS Brarppiagffe fayiosingh FRsentyiie crprpisiadle ttnnt he

one hand, s@qtéﬁté«;%nngatrrrtﬁéas&sxxrt%eﬁdsrrtaﬁg (HREBI BrteANAcchink REHRINRAARND, an
antigen or receptor he surface of a tunor cell. 20 | n sunmary

accor dPng theocedrns | gfvibat RYvh are rbergiorq aligred spepRIGA tontreewld BPeolﬁN'f\hth"e

conpl exed  &NA; r@fthé ﬂﬁwspaﬁ&ﬁﬁﬂﬁwo a@tbeé%hb&t&e NR¥h 3hat %é?rlﬁag&a amrrcbéagiéoea?m@m
defined above. "Since these antibodies are intracellularly expressed

ant i bodi esf G/C @uclgplidenoli resegntoctie &k thah seiged cegonsuedeiler ene e thecamezed in

speci fic cammardiaentanad dég'@ﬁerﬁﬁ‘od ofARE o RO BN B8 R faliGiEBle BHGH for the
25anti bodi es may al so be_ terned |ntra%od|es Anti bodi es as encoded by the

at | east 6Bk bEesleEETiney (s9fcaflerbaliesiabve sedPrRIEEEHf t he present i nvention
may prieferably conprise full-length antibodies, i.e. antibodies conposed of
the full heavy and full Iight chains, as descri bed above. However ,

deri vat i véepgpd 'eoanthemnegc'é (e Re gacosad Py iR R4 ag Hesstherei as tha st lsagiongdduct s
nmay be engpgedmBlcliBe oRRRY & omlpldx8RARNANS RMAb@éent hRvmaom! gxrd aRNa/i gl
accordance wth the present invention. WO 2009/030481PCT1EP2008/007244 55
The at | e@@ts'hstresrftnmq'rﬁraéem%) ediNA FRAUEBF R CRTBR SR o IVi I fipe Feausare. In

i nvention tmasalofﬁ emerrtﬁmtfs Whikh Q@Hn&ﬂ&ﬂﬁ?@&&rﬁ%rﬁ@t eshtdin @tiGabely Eabr '
F(ab')2, Fc, Fac Fc', Fd and Fv fragnments of_the aforenmentione

ant i bafi e§UC'Fﬂ“Qfén'<‘-R medifigatianefdle crdasme mesessane Wwenvike icadansdorfre. <Cﬁ6r°r
exanpl e, &d@p Alg ficaanBNtc@ENIDENCO! GHAGaE) Jantir e@TRIGCT & GO ORQGrOfhoone S5
constant and one vari abl e donmi n of each of t he heavy and the Iight chain.
The two véWF%bFBOEéHE?HQAU?nﬂmﬁﬁﬁe@prtope on specific antrgens The two
chains are connected via a disulfide |inkage. A scFv ("single chain
variable fragment") fragment, for exanple, typ caII conS| the
variabl e d®RAMREL GPdqrmavnichyfntaindh R GH%‘F‘PFQES‘F% </BIAITed D LT o8 by
an ar ©isf i G alhet EdHoAg@hich rtos@nﬁrtwé samerant.rsr@@aad 6le cbhtaiha@ea sh@/br BsE-anfpept | de
conposed of 15-25 10gl yci ne, proline and/or serine residues. According to
the i nvent B¥¢¥Re at | east one RNA (nol ecul e) of the conpl exed RNA of the
present invention nmay encode fragnents and/or variants of the

af orenenti oned, t herapeutically activ roteins s or anti bodies,
wherei n t e ’fcrdéﬁ?réﬁﬁ %ﬁ&ﬁdrm}ft,eu\fatm gﬁﬂsorr%y tﬁ’a@ﬂ? uence identity to
one gf t hehé:\n;.dﬂoﬁmm d)oetlh@irﬁélﬂbﬁ(y rhcjgd ¥r @GA loVﬁGWcQTA@:}Gl&) cogtgg/g@@ or
ant i ies o ea 0 era east 4 nore
prefeggblﬁh%&oc@% A%H@Wgﬁd” §t 2@%%.I@E%P3$géétc§§%)over t he whol e

| engt h of thd@doadiond ekl i modifiédlirerh GOW BAGER t GBUUences encodi ng these
t herapeutically active proteins, antigens or antibodies. Preferably, the
fragments and/or variants have the same 20 biol ogical function or specific
activity compas edsetoalthdegh Ul br Ueangldbtidat davtott heelapiebtet da yhea@ddoWs it is
proteins, antigens or antibodies, e.g. specific binding capacity (e.g. of
particul ar antigens), catalytic activity (e.g. of therapeutically active
proteins), etc. In this context, "biological function"” of antibodies

descri bed herein also conprises neutralization of antigens, conplenent
activation or opsonization. Thereby, antibodies typically recognize



25 either native epitopes on the cell surface or free antigens. Antibodies
as defined above can interact with the cell-presenting antigens and
initiate djfferent defense nechanisnms. On the one hand, the antibody can
initiate SYYARPTH3  echani sns in the targeted cel | t hafCFEERHIGH e cell" s
sel f-destruction (apoptosis). On the other hand, it can mark the cell in
such a way that other conponents or effector cells of the body's imune
system can recogni ze and 30 attack. Thgyattack nechanisns are referred to
as anti body- dependent conpl enent - medi ated cytotoxicity (CMC) and

anti body- H&P@éﬂ?&ﬂsibi&b!d&@ﬁse&% ALI1G IchbMtehtN Lsing OBEHs WR¥R LYREina lower
recognition of the antlbod% Fg i mune cel |l s 'that engage the anti body- marked
e |

cel | s and“@teniet ARRPBUYMYE eschxpmptes gEthewrAreor through the recruitment of
other cell types, lead to the WD 2009/030481PCT/ EP2008/ 007244 56
tagged-cell's death. CMC is a_ _process where a cascade of different
conpl enenthespPaensi AP hsean be srodified eprdVU e dd¥¢y when several antibodies are

in close Peesbdistiyr el cBREE nidlTRE frofl UDAR! ULES WU BICUA teel It or
attractlngﬁother imune cells to this |location for effector cell function.

I'n the neftercadersder ohcyrbamodified fem Vear Hhtitdd oddChi HeCon 4t i gen and 5
neutralizgmuﬁgm$ﬁﬁ¢yuﬁn%@nﬂgmkﬁakhz@thaLnggction, inturn, leads in
general to bIocking of the an_%@ody. Thus, the antibody can bind only one
anti gen, By cofon toaSys & be BedibetieD VA WESY, two antigens. In particular,

scFv anti prdwdbh AQPRNLS RRIreadisef fdm EAU theWwcr al | zati on reacti ons because
they don't contain the functiqq?b%%ies of _the constant donmin of an
T

ant i b&%y. therfogpios Slprakemoditie iR U conpl ex system of conpl ement

protei ns gRnolensa6t lle/@hesd Modfiddrdmh AdILNG QfA anaeat i body which is
i ndependent of the Fc part ant | body. End Eroducts of the conpl enent

f
cascade r§§dpémﬁﬁ°WV§F§"B?”gHE%QQPF“gﬂHOQéﬁéF%ﬁ 6P 6CCn i nfl anmat ory

mlieu. | heldddo®RsAbh &8t bOmodifad hagens) rasd;her non-cellular particles are
made accessi ble to pha a binding the constant donmain of an

I By
ant i body. th& ©EPhEY L) bedrpdilied fiqmy AP IReASS foreign can be |ysed via
ant i bosly - depeagstbr ¢&lchn BediAtRE o QUOdra WA td A0CEr CUEG; 15parti cul ar,

NK-cells can display lysis fuynctions_by activating Fc receptors. |In order
to deter nfh?epogﬂ'ép%éﬁsi&é?ﬂ%'@og'ﬁe ?@M%ﬁkﬁ& sequences (nucleic or am no
aci d) ar e tied@abh ERIGIu ENIELSHEYIERE REMTBAA ReGAE] gned in order to be

subsequent |y conpared to qQne anppther. Therefore, e.g. gaps can be inserted
into the §Eﬁﬂ§ﬁ€@°6FMFH@“&FH§?£§%Q@éﬂﬁ%OéHgAthe 20 conponent at the

correspondi ng position of the second sequence can be conpared. If a
positipon in the fifst seqguepce. i s, occupied he sane conpopent as is the
case 2 a"bB?i‘iaﬁ%HFﬁﬁ%"H s 6 B %H@béﬁ%ﬁrp ﬁ%&%\fa& %aﬁsﬁgg%&aﬂaemaﬂu cal
at this pesisthilanof stheerRentRificagen.t 0 whi ch two sequences are identical is a
function of the nunber of identical positions divided by the total nunber

of positions. 25 The percentage to which two sequences are identical can be
det er m nedhelsiubgitationet hesmtdboad @hgeei tdem eithapr RidRidually &utin NOE dobdiblei ng,

exanpl e of a mathenatical al i t hm whi c n be used 1s the al gorjthm of
ar T et CapbTagBye nstgAts ek SOMBH TR LEIA ot SR P s B Adrost CEORH
Nucl eR6 AghdgciResaf tRbeIRiSedHNA ofihe prddntah@dtibh Bonpsred B @gsafic@thriwvild30 t he

BLAST progra Sequences, ich are_ideptical ,to,the seqguences af the RNA of
Do conn! e eue priginal eGubrter Thn iy Grerenle aicrols i DR cene balr B
identi fi edvilaypdieupicedtadrbe mydXied) @OAQBQ4BACC/P2ADIS/ BOF¥A44 forfexbhnpde at

| east one nol ecul,es, (of the conpl exed RNA of, the present invention
encodi ng égyﬁwayaﬁ ¥§Eﬁﬁéﬂ% SWMWHﬂBﬁﬂégu?ﬁyeﬂﬁﬁéerva?ive sub;tytut:on%s)

conpared to the physiol ogical sequence in particular fall under the term

Uhe cafe erauiapa ol FRa ook At RS &Rnie G et k] BEFoe "

substi t ut il@sCG)landparti cul ar, these are encoded am no aci ds encoded

al i phatic sj .chaj ositi.vely qr negatjv ch ed, sjde chai ns,
aronatic jP%ﬂﬁ@OFH*?ﬁ%’8?88”%%@#&?8@5ﬂ%ﬁ%b%é§5gﬁrﬁ%&g8ﬁﬁ@?Lthe si de chai ns
of whi ch ecalsstiaibebf alhtéalohy dsdigefior be indbe srigisalgequehdetoctiad asd whi ch have a
hydr oxyl function. This neans that e.g. an am no acid having a polar side
chain is replaced by another am no acid having a |i kew se polar 10 side
chain, or, for exanple, an am no acid characterized by a hydrophobic side
chain is substituted by another am no acid having a |i kew se hydrophobic
side chain (e.g. serine (threonine) by threonine (serine) or |eucine

(i soleucine) by isoleucine (leucine)). Insertions and substitutions are
possible, in particular, at those sequence positions which cause no

nodi fication to the three-di nensional structure or do not affect the

T v o, . o,



WO 2009/ 030481PCT/ EP2008/ 007244 58 may be a ((linear) single-stranded)
messenger RNA (nRNA). An imunostimul atory RNA may al so occur as a short
RNA ol i gonucl eotide as defined above. An inmunostimnul atory RNA as used
herein may'? &P h&%Hore be selected fromany class of 5PRNEFHEPE i es, found
in nature or being prepared synthetically, and which can induce an i mune
response. In this context, an inmune response nmay occur in various ways. A
substantial factor for a suitable i mugge response is the stimnulation of
different T-cell sub-populations. T-lynphocytes are typically divided into

two sub- papthad TSl cbiéhs briBRbMeEodind ibhlys t6 8BhGsar@nd the T-hel per 2 (Th2)
cells, with which the i nmune systemi1s capabl e of 10 destroying

i ntracel | giegtitutionaf pll gadons,ariging By Fefing for 129 UASt nogens (e. g.  antigens). The

two Th cellbstRORH Hall@B8orli Ll forval hanatisiriiReQfentd® GlIE SLONCPLRL €i NS
(cytoki nes) produced by th | s assi st the cellular inmune

C d em Thus, Thl ce
response Hipstipianciaf spiYF %E‘laﬁb?%'&foéﬁ&' teyefe dRdc T-cells. Th2 cells, on

t he otdier g patitthiondraMRbodshRighdPER]ind BIHRR. KRIPBPSEPYnSt | Nul ation of the
B-cells for conversion into plasma cells and by formation of antibodies 15

(e.g. agafuhettutinnofglsesonsprigintlly fading foafedoi G ReFE(dre of great inportance
i n the | MpBRUEGSHANTBdodstodMB RGOk ANthibfifindiR8qRnes N GuECIMRNUEPERd the

Thl fTh2 ratio of the imrune response is ﬂéeferablé shifted in the direction
towar ds t st ef 2} cpdepanigiallrredingiopbise)CAnad cel | ul ar i mune response

is ther EbMJHst'ﬂdt!itS‘r%f-alI%@E&ﬁdﬁr@&a_ﬂﬁc&ﬂ?@g@Xﬁ%b@cdd&?c@ﬂj}rﬁﬁ‘@ system may be
activated by ligands of Tol|-like receptors (TLRs). TLRs are a famly of

ke
hi ghl Y0 20suogtitsiena’| satensiasisinatn gering foh Ghee e for (BER) 2ol ypept i des t hat
recogni zes RathQEes-A<e86hsHrRhalPLES M RF ARRllems (PAMPs) and play a

critical role in innate inmmnity in manmals. Currently at |east thirteen
famly neﬁ%étﬁtgt,'%%"gﬁa?@&#wmor-\’am@g0('a*avl|59wqeée Foe%'éﬁt(@frguc’rm&, TLR2,
TLR3, TLR&bstltblih of BHRBdorsldRGinall}-BSdingloRBhe B30 andLRL1, TLR12 or TLR13),

have been identified. Furthermgre, a nunber of specific TLR |igands have
been 25 i bty oneef alljcodgpsorigingly Fedingior ﬁ&itod%ﬁ%taﬂ‘}l ated bacterial DNA and
synt heg i ¢siaRmLiegSoftaNeoes drighfalPRingfof Léd @andls (draud)laR8 (Hemmi H et at
(2000) Natl'tiqge 408: 740-5; Bauer .S gﬁ_ a{g.dZOOl Proc Natl| AcadSci USA 98,
9237- 42) . SRR ofl&odens atigtnafueerirgisb el ¢HMaend i gands for certain TLRs
i ncl ude ceaibs@utlornsfcli@ioBomCdr@inii esdihror rRtodTt (cE€CtRiel. t ypes of RNA are

i munostimul atory in a sequence- independent or sequence-dependent nmanner,
wherein 30 these various inmunostimulatory RNAs nay e.g. stinmulate TLRS,

TLR7, or PleRBabl@lthd T as@bhtlfdlie ERIRDIEBI08 of WERAA aRluSed herbPAs the &ti6ast E. 0.
Li pfo certain U-cont ai ni ng ol i gori bonucl eotides as

rd et at determ ne
i mmna*gti RS %é#v%mak?i%cw@e %ﬁv”%ﬁ hTEF?Se’(‘g'é"é“\}@ 5 anBeseBby 2t Ik
i munost i o, alodd Wrefarally sg@t REdAI119%, PhitigoEippRECIINV L) deRadl 9%, ichRParcd\id

2009/ 030481PCT/ EP2008/ 007244 59 by Ljpford et al were believed to be
deri vabl eﬁ'ler% BRI oy %swﬁﬁir%%/rhé eb\esg%m%,W*}'?*aﬁ%#eérfommtﬁ@ssenger
RNA, and )Ai:cfcﬁtﬂingﬁfdﬁa spherfieledibaginiedt h18aspE@% EMbrel praferablyQin leabtt70Wa Sevied witsle t hat

any RNA (nole e) .as . defined ove, (irre tive of | specific

Monath, sorimtaabaEs o i meromelro A i SEpr S Bgaie I dhyihexed

\(NiH_t h) as ((Zgﬁlﬁb')sﬁtmta(ﬁ;pédddﬁs( ?C!h@ﬁf@idﬂ?;:(bd?n@fﬂgiarﬂrﬁtéin cﬁrQh@Whalel(séh@ncé (0 Y5e) wildl
is)";(0rn),. : (Xaa)x or nul.a ma ave i nmunosti mul at or erties,

e, enhah®& LSRR @ SLpBHiSe, MRy DEGENE BB RUDTEm CRI e SEA RGN

carrier pepdaidieqaaerding to enpirical fornula (Arg)1;(Lys).; (His);(0rn)O0;

(Xaa)x (formula I) may thus be used 10 to enhance (unspecific)

i munostimulation, if suitable and desired for a specific treatnent.

Accor di nglirythid donat) itie paniculatly iprddrablptd perdase hk G/aceripbfake @NRNA @kdt he

i nventjon,to. provi de immu I, mul atory effects onpl exation of. any RNA
with & popr iRt Seth i S GPHERAS e R piea N R hveniod 6

(1 mMunost itharhadimay)i.ERNA0%as tecubsautable tbdore) impekeadhr Riheoégidhendiigeioent

i nvention / thus ¢ rise. RNA sequence known to be inmunostinul atory,
i ncl udi ngP%V”thCSUtPaB%{IH{J“ﬁ ‘?"ﬁ‘?%ﬁsﬁ%g?c& 0, RNA sequences representing and/or
encodi ng ligands of TLRs, preferably selected fromfamly nenbers TLRL -
TLR13, nore preferably from TLR7 and TLR8, |ligands for intracellular
receptors for RNA (such as RIGI| or MAD-5, 20 etc.) (see e.g. Mylan, E. ,
Tschopp, J. (2006). Toll-like receptors and RNA helicases: two parallel
ways to trigger antiviral responses. Mdl. Cell 22, 561-569), or any other

i mmunostimul atory RNA sequence. Furthernore, (classes of) RNA nol ecul es,
whi ch nmay be used as i mmunostinulatory RNA nmay i nclude any other RNA
capable of eliciting an i nmune response. Wthout being limted thereto,
such immunostinmul atory RNA may 25i ncl ude ribosomal RNA (rRNA), transfer RNA

2 R I A\ o




wherein: is guanosine, uracil or an anal ogue of guanosine or uracil; Xis
guanosi ne, uracil, adenosine, thym dine, cytosine or an anal ogue of the
above- nentioned nucleotides; 5lis an integer from1l to 40, wherein when |
=1 Gis JIRHBY¥PHSIr an anal ogue thereof, when | > 1 BETEBMEI0EH, of t he
nucl eoti des are guanosi ne or an anal ogue thereof; Is an integer and is at

| east 3; 1Owherein when m= 3 X is uraci | or an anal ogue thereof,

when m > 3 at |east 3 successive uraciges or anal ogues of uracil occur; is
an integer from1 to 40, wherein when n = 1 Gis guanosine or an anal ogue
thereof, Accordm% to the mventlon a furtVl\Qe[:ﬂef@rrt_?d todffichiitsdf ROMNG| adl fled Meh QY 1 des
are guanosi ne or an _anal o 15t hereof. I n addition, such further (classes
of ) RNA nihrétlgpdene ﬁHMWO?my'ebef the eoﬂaiequrf’e%pf the pegserfripvention is based on

(i mmnostﬂhgw,haﬂ]gwa} tr@%r&ﬁpbﬁﬁﬁﬁk@%qﬁfs aisBQieFe‘PrﬂmeS ?CL (ﬁmﬁ'eﬁ)cffrelqn@nc%mst
i nvention may c rise, without being limted thereto, e. nol ecul e
of for mul @E{TRMsE; sztﬁ'\b‘\sx'ﬁc??”\?me*f“él . sorenlleq t"erse fedonst ase presemt @namfdldogue of

cytosige QpudHRG ah incfeadideBRNAS LoRospdlidafy rlmd.ﬁaﬁmﬁlsea]enwwaqgmed to

cytosine or an anal ogue of the above- nmenti oned nucl eotid is an integer
from1 t o2 gignifigandy eparenfeared than in thejcasecyhans Ferdons £oding mﬁatrlag@bf tgavenyt |
when | 1%h#kak%ﬁ§&m509@0f t he nucl eotides are cytosine or an analogue

30thereof; 1s an integer and is at |least 3; wherein when m= 3 X is uraci
or an analogue thereof, when m> 3 at |east 3 successive uracils or

anal OguesA@Jor&ﬁ@Bi the REMon, inife RRAUQ3AARIERTS FHRZAABLQAMERAM (molecule) of

10 the complexed RNA of the present invention, the region which codes for the protein is
modified compared to the corresponding region of the wild-type RNA such that at least one
codon of the wild-type sequence which codes for a tRNA which is relatively rare in the cell
is exchanged for a codon which codes for a tRNA which is relatively frequent in the cell
and carries the same amino acid as the relatively rare tRNA. By this modification, the RNA

15  sequences are modified such that codons for which frequently occurring tRNAs are
available are inserted. In other words, according to the invention, by this maodification all
codons of the wild-type sequence which code for a tRNA which is relatively rare in the cell
can in each case be exchanged for a codon which codes for a tRNA which is relatively
frequent in the cell and which, in each case, carries the same amino acid as the relatively

20 rare tRNA.

Which tRNAs occur relatively frequently in the cell and which, in contrast, occur relatively
rarely is known to a person skilled in the art; cf. e.g. Akashi, Curr. Opin. Genet. Dev. 2001,
11{6): 660-666. The codons which use for the particular amino acid the tRNA which occurs
25  the most frequently, e.g. the Gly codon, which uses the tRNA which occurs the most

frequently in the (human) cell, are particularly preferred.

According to the invention, it is particularly preferable to link the sequential G/C content
which is increased, in particular maximized, in the RNA as used herein as the at least one
30 RNA (molecule) of the complexed RNA of the present invention, with the “frequent” codons
without modifying the amino acid sequence of the protein encoded by the coding region of
the RNA. This preferred embodiment allows provision of a particularly efficiently translated

and stabilized (modified) RNA of the complexed RNA according to the present invention.



61 is an integer from1 to 40, wherein when n = 1 Cis cytosine or an
anal ogue thereof, when n > 1 at |east 50% of the nucl eotides are cytosine
or an anal ogue thereof. 5 Preferably, the inmunostimnmulatory RNA npl ecul es
as used hé?@?%’ﬁg’ﬁhe at |east one RNA (nol ecul e) of tHETE%HBWQQ&H RNA of
the present invention conprise a length as defined above in general for RNA
nol ecul es of the conpl exed RNA of the present invention, nore preferably a
l ength of 5 to 5000, of 500 to 5000 orggnore preferably, of 1000 to 5000
or, 10alternatively, of 5 to 1000, 5 to 500, 5 to 250, of 5 to 100, of 5to
50 or, nore preferably, of 5 to 30 nucleotides. The at |east one

i munosti nul atory used herein as the at | east one RNA (nol ecul e) of
the conpl gﬁ%dew"efontﬁéhﬁﬁégéﬁﬂtenwfeqﬂ RA FreyedBereiny asHBe @b leastigi R,

pref er abl ymdigcut@hemeakbyipleRe fRngd of ltHDI\&l'réL@ﬁt ﬁr@eﬁﬂiﬂlﬁ'ﬁﬁ@re&i&@ G/C content;
|nnunost|nulatory Pro ertle; of said The term "chenical nodjfijcation"

means t ha*$"13BEeRRA cam bencAird PHLYSREY TIVPURE RSPEIPMSPR fatein Wént i on

i's modsfi edobyaqzeptiRc@b@Bure Loi&TtIdf GrhieH isk BERYad iPfts 'ftﬂﬂkébB@'Uﬁ"thé)breS@l(er al
atonms or atom c groups conpared with naturally occurrin

ecCl es
20Pr ef er aHMgNtiam -"E'Béh‘f' €aMPHSH PIoBEREY itshnesleatine swneeoﬂfparﬁvsd@g'reéf RNA£8P one

anal ogue @k nitRffledali lrl/th@ecdtsfrth@geﬁw@lce@g bi@s degeherttild RituhthébBofl stich thab® Way
concl usi ve, exanples which ntioned for nucleotlde anal ogues whi ch

can be us&P*EpEdHCrgpntent trtfe IMRiRatigR evitth eodiged erdoge At fede raci |,

adenosi ne RNAYSHCHHNEG as ¥ cﬁ&ﬁtlﬂ& pd;haermehefden ahé Ao ERY d’eﬁfx@l’cetcgded by the
nDdlflcatlons of the ba e ribose nnlety and/or t he g?phate backbone
In

moi et yO 25NV rtcrlteﬂeaﬁteﬁl"v nof bedguredibsd gerapried f theupelenedifisdisersenefe, and

cyt osi ne ianehndthly, W & RPet pdsétBleYtb HodifYorlly el @I Edhtert Y oﬂa,t tHéQ:bHUn Q&EHI ri ng
or non- naturallééoccurrln guanosi n uracil, adenosj ne, éyg% i ne or

cyt osi ne CABPARALO Bk Arigintlereayendte e apyrge cpdh ineYistpl Basis 6 VRIoRMEH,

net hyl at i env.r&hﬁ@homyécatmmsoatmsuallmd.@lclanttgprﬂsenebhylth ILENRBLAE 3) is also
1- net hyl guano, - et hyl -i nosi ne, 2, 2-di net hyl - guanosi ne,

i ne,

2, 6- d|an1H8$HE?ﬁ@ E’O%ﬁﬁ 432" - 30 deoxyadenosi ne,

2' - Amjgo- 2' deoxycytldlne 2' - Ami no- 2' deoxyguan03|ne 2' - Ami no-2' -
deoxyuri di ne, Anln 6- chl purln bosi de, nopur.ine-ribosid

2' Awaadeﬁb§|ﬂeteQPr ?H%&FmgP%Em”QO &%ﬁ?ﬁﬁ Eweﬁ“mﬁé YVY' Mk yadBRosi ne,

2' - Azi do- Znvidemene Yo itkl MiGosofne biNirgOsid Uﬂ&QXthléaﬂoc&ienﬁNA (molecule) of the
2' -Azi do-2' g§¥§¥grldlne 2- Chl or oadenasi ne,

2009/ 03048¢P tlésqfdbezEr&ae%fwa%etyad%ﬂeéﬁ%éomeafe<3t%tltﬁo%'t@@b%twwsd. ne,
2' - Fl uor O-EBVWCCiﬁQXWQ‘Qa@ﬂBbs@ﬁte tﬂndl eiey &F-ifd’ Partiéﬁﬁ)(w&ltﬁberl@sl/\ This modification

2' - Fl yqr ot hym di ne, neth uanosi ne
2- et M1 - ¢ mqeeaf%faféhéﬂ@}? 8l‘?e’%°20'63 @Fﬂ%@ls' ) nfrepsea s lficiency of
21- 0- Met hyibogbme deﬂm}ga@enesmae.fuea RNOx. VR RyfdetRe - 16l REINY @ tthélirbBsomes to the

2' -0- Met hy] - 2' deox uano 2-0- 5

21 0- Nt Py boS AL RYPE STk seenaa G PRSI CE 18 Rty PHs s G 1 o

ne, 2-Th if@aitthe dart cdtidn) idthiias GetedBdtof an 3ffioRhttydnsieydrosh th€modified RNA.

4- acetyl -cytosine, 4-Thiouridine, 5-(carboxyhydroxymnethyl)-uracil,

5, 6- Di hydrouridi ne, 5-Am noallylcytidine, 5-Am noallyl-deoxy-uridine,

g- Br Ogﬁur i/’dicd%ellmgSo & drthex yiBodiyneANGf iR ey inderition Ghalitagdst one Rl\l":A (molecule) 4
car boxynet a ur aci uor o- yri di ne,

3 C10 T ot e serereed R bk ¥ raian M e Gpied Bihesmditge retiaty

5- net hy 1- Zetthbibzing @d:cﬂ@nceﬁebéihaﬁtﬁl Pﬁt@ﬂarlﬁ-ﬂ‘l‘i&dﬂilhgﬂlré@on and/or the 5' and/or 3'

6- Chl or o- 7- dea uanosi < 0 ri bosi de, apt uanqgsi ne,
o ety - IR PRe! P quy B il s Pl R b RAR
Deaz aadenGBni:H’ll(hat if eoredihyho gewerhmedl rrges,eqtaenéz ateden@,sheeodeﬁlralamodsmeladﬁqms&m
géﬁ;lo Bh?le%‘aj?%’/ir G rgb ste'u?getnogi_ﬁoéo lrjn%g%%l ©0%its particular wild-type
15 nannosle-hqmetdskmmerhlwﬂfrexam;ale,l ih séquescaef &«kaahmlb}thladelaﬂsbllmeg MNouénda-

Am nohexyl | car adenos ade

N ot hy] AR ) LA HORNSRRE LG ek B SRR FRE ARG B LN et hy)
ester, Purdivyéi vivo. @eﬁnaheretabtllrzaﬁmrl ei&heRwao(etoiemum: iogtiondlladm theSegory adiehi
aci d nethyl ester, Whbutoxosi ne, Xant hosi ne, and Xyl o-adenosi ne. The
preparation of such anal ogues is known to a person 20 skilled in the art,
for exanple fromUS Patents 4,373,071, US 4,401,796, US 4,415,732, US
4,458, 066, US 4,500, 707, US 4,668,777, US 4,973,679, US 5,047,524, US
5,132,418, US 5, 153, 319, US 5, 262,530 and 5, 700, 642. In the case of an
anal ogue as descri bed above, particular preference is given according to
the invention to those anal ogues that increase the inmunogenicity of the
|nnunost|nulatory RNA ‘sequence as used here|n as the at least 250ne RNA

Y b1 R I A Y " o "



In a forth enbodi nent, the at | east one RNA (nol ecule) of the conpl exed RNA
of the 30 present invention nmay be in the formof siRNA A siRNA is of
interest particularly in connection with the phenonmenon _of RNA

i nt erf er eER 2%t i on was drawn to the phenonenon of PRREFHHVE ¥ ence in
t he course of i mmunol ogical research. In recent years, a RNA-based defence
mechani sm has been di scovered, which occurs both in the kingdom WO

2009/ 030481PCT/ EP2008/ 007244 63 of thezfungi and in the plant and ani nal

ki ngdom and acts as an "imune system of the genone". The system-was

ori gi nal | ¥ncdass for efrotein, VaHel SUmoRPAheRoHiREGRIBANEEMpArKd @b tiCor&pbifihg fi 1 st

in C el egans, bﬁfote it was possible to identify e underlyinﬁe chani sns
of the pr&8atdhe wilddypsgRNAewN Bertorgkp casigd aubFovihalure peaybstagiirlly no,

pl ants, Pl&RblizirgosdoliérRRSEEMBit QRAlcofBMEd ThdrENALABAing o Rhahkventigh dDRNA
interference in ﬁékaryéﬁﬁf are accordingly based on a conmon Frocedure. The
in vitro PEshiYyte Wransgted means & e ARKOT RNAR) ican gt i osehirensthe ahded
RNA o4 ecleh@Soned RRMA)molvklii®Not tHedBohplelal REAUBNGIR: S%@ﬁtf inCerstiRPhESEHEN Of
gene expressjon (Zanore (2001) Nat. Struct. Biol. 9: 746-750; Sharp (2001)
Genes DevMogifiggiodag0: Hannon (2002) Nature 41: 244-251). In the
transfection of 10 mammalian cells with I ong dsRNA, the activation of
protein kin?F Rbﬁnd RnaselL brings abo¥} unspecjfic effects, such as, for
exanpl e, 24fh FreBPHIgNG sequeaFrAse e Bstiicheragncey Yo 5y,  oqeey in Bridthem

67: 227- 284tiomofafindfaisZehs(BROZNAMTaplt bAaipede, NaB: A9RE KEO)USAThess 83:

unspecific effects are avoi ded when sharter, for_exangle 21- to 23-nmer,
so- cal ed1&10RITp4arlte RRePl Biei R RIRIET RNA agetding je dhsi Peesetsipurition ds
effects afRrdist prdfrgtgl masdifng c&ﬂngti%ottb&he WsldbypeSIIOA tseh thaaihe INABotEhbashi
et al. (2001) ture. 411: 494-4 8%. ecent |y SRNA nnleculeg h&ve al so
been used"® UGt (esRNiE pequgnees- Ahis alsoapp)ies fgaingpe seApsNCeI oY, W

ich B¢ al .
(2002), Nedetgmzdd $ible 2QdontRRGsel Ol f) thd3ed Bl kama R4 G alhic RQQR%ineEamcer

5
Cel | 2:243-247) . ﬁ@us, a_si RNA as, used for the conplexed RNA according to
the preseHe ¥ rvEheseaEt %ﬁ&WW %'&‘ﬁlbl‘:f’g"é‘s'roé thes frangfegrin 6‘?Cfptﬁbﬂﬁif‘éers‘ffraénded,
pr ef ergbl pvacdouizion; $3.r eouded, 19090 BRGICAfRnM HdtiRCara Byt préfefaBly3Rmoved

nucl eoti des, preferably 17 to 25 nucl eotides, even qPre referably from 20
to 25 andashsedngiodhe ERIpTindh S1easEoneR A IRE Ha 1a comilesa A e | t he
sections pavédighvendength of from 17 to 29, preferably from19 to 25, nost
preferably from21 to 23 base pairs that occur in the coding region of a
RNA sequence as nentioned above, e.g. of an (m RNA sequence, can serve as
target sequedidiegidthepraemNiventaniahd it lest BNBNAAMORESIE) dTehdidmsibad KR
agalnzﬁ nugleotlde,s%%uences of a,(therageutkcallg relevaq%% $r IEIH or
anti geh dBLEFRRSENHRYRDNADGIDPEYerhS caGHGYTe| PEmAles ot €28 JeeHyes whicBisan  n
parti cul abe uteddt€ording i@ thedO@intign ARG AT 5Wpp! HAXARNA)pAp0s ) LXRINGISeppp SRS ef or e,
agai nst non-codi ng regions of the RNA having a regulatory function. The
target sequence of the siRNA can therefore lie in the transl ated and/ or
unt r ans| at@dthee giodiicationt &chaRNAg amel s@bilitynoft the dt dgispBnORNAh @nslenll#)0df the

el ements. The target 30,sequence of a SiRNA cap, alsg lie in the o | appi ng
Ceghon of cbsALRERGH R EFa-GrTen S BATE oo e o Rk Ay ot
seque@fe ogpicallpipmE@ckbtides @5dngatitds nofc behpttie olipst (e @W0ohudldides. aThestr i pl et

of the codjng region of fhe . \ 2 /.030481PCT/ EP2008/ 007244 64

Ant i sense CIRRRE BRAAYo Pﬁ?@?‘c"h%@@?%ﬂ?,‘”dﬂés R Roddo e e

T eem e e o e TU RNA | 5
CTet or abl §IeroRe AN ESiED MdE By el A elie 0 panese padediel AbeBR G o | 5
t he codi ngreféralbli abotit2a@notadteadeaoirai g leditlea mttemb tiaNApr sdilitidnatly,ithe BSleast

I t th RINA, ti RNA d herei
e T halat oFe YR IERERE ChorEcaT Byrer. BHS Wollh BREE RGN RO (PBCan
i nvent i on phitipuleay kfythé &NAsis raligiddeas DRINAE @rpotyh€ tabaste 8h teraituls HE e aRNA

I I i bl . bl ock | at i he oRNA. A
ot ecul 9 SR 1l TP hEck S BRI B Bl Bl e e

conpl exed RNA of 10 the present invention can be directed against (may be
conplenentary to) any portion of the nmRNA sequence, which may encode a
(therapeutically relevant) protein or antigen (e.g. as described

her ei nbefore), if thereby translation of the encoded protein is

reduced/ suppressed. Accordingly, the target sequence of the antisense RNA
on the targeted nRNA may be located in the translated and/ or untransl ated
region of the nRNA, e.g. in the region of the 15 nRNA control elenents, in
particular in the 5 non-coding region of the RNA exerting a regulatory
function. The target sequence of an antisense RNA on the targeted nRNA may

o o o o N g, - T R I A I Y



65 of the conpl exed RNA of the present invention (irrespective of its e.g.
specific therapeutic potential, |ength, and/or sequence), particularly the
short RNA ol igonucl eotide, the coding RNA the imrunosti nul ator

si RNA, t heYQAtWE¥H8%: RNA, the ribosw tches, ribozynes 8FT FQWB7

provi ded as a nodified RNA, wherein any nDdification, in 5 partlcular a
nodi fi cation disclosed in the follow ng) may be introduced (in any

conbi nati on or as such) into the RNA (ol ecul es) as defined above. Certain
types of nodifications nmay, however, be nore suitable for specific RNA
types (e. gordBreRrabli st QOft@VOQ:?@sr'ﬂQ nBNBYtideWl bferOhbRY profflibly St 00% My be
applied for any RNA nol ecul e, 9 as defined herein mﬁthout bei ng
restrlcte&OPb@@BéQﬁ?ﬁgcﬁRﬂP?9%@%“ #ecordingly, modifications of the RNA nay
10 be introduced in order to achieve specific or conplex effects which may
desired for the use of the subject-matter of the invention. Accor?tngl

modi f i cat PBREeHAPIHicatRs el ey @cglr Bt Hisi B K35t Ree LK é@aierig

degr adait i gfnpleRedeRNANF@hE PRIsénttihdREbE ChdrlRlyf it GRCENALIO phdldVe RRIA,
translation effic to increase their |munogenic potential and/or to

enhance t & Pfeff‘éi‘a'%\b%?ti lgash op e MRESAndfas afleag ng e @ E/RE B Stahili EhE Fesyersre:

ant i senseABFRBRE td 8=)invention, sor@afrtm&e |s§-§:£|}éd34§E$)(|ﬁtfa%r ﬁ@osornfai &,he, diefinhy ed RNA
as conponent of the nventive conp d RNA allows to conb roverrent

of at | eal® nspited ifgrtae B'Héfévéﬁﬁ%ﬁafhté UW‘EQ’%?S'thMOlFuWeiQ'?ﬁw%'Pd'ﬁﬂé'b% figs,

e.g. to SEﬁbélkdie@sﬁétb"p%ﬂdAa RRA WHacH eweey@eiahsrotéﬂ.%r@mewmeqo% tlaRIRBPBENI C
potential. Ceperally iS a primry bect to stabilize the RNA as used

her ei A9 as“lehéb%FP"}eédQ@ePSH'éﬁ'ﬁNAO 20" {HP em yltigistronie RNYNp EszmpleRA BES t he
present i Eae@eﬁde@mhlmaﬁfbealsécpmddmgeﬁsttwmvmi@hrarehabie fhdrh BichinABinks@s Malgy

Pr ef er abl the half-life t a nodi under, in vivo conltlons
is ext endg'&i‘o(vézspeéBY‘rB‘é‘?Se@FfW Pﬂtéowfﬁ&dl"ﬂ éacqtz@gﬁwcaé@tw yigeses SE-M¥pp fqo

pr ef er abl ¥nd@mol@agiteadOviri¥ey MBS Ré dﬂbilycaﬁruieQQISCVﬁQlaMI SWRR fERY Qiruses

pr ef er abl at | east 70, 80, 90 10 150 or 2%#)% The stablllzatlon

achi eved HyrVhamaws evkoma dius iyt ax saten imBuRedeficiene viriste (FXbeT Crgket

nodi f 1 ed pﬂgﬁs.by.r@esiamt 5, 10, 15, 30 or nore preferably at least 60 mn
as conpared to the unnodified RNA. According to one enbodi nent the at |east
one RNA (nol ecul e) of the conplexed RNA of the present invention,

preferabl )Ac@orﬂmglt@ﬁ\eﬁ%ntlan Othe ﬁRN&st OB RNPE( nﬁi]@f@ld) lozmé d@%}:ﬂ@(@d wamgf tR@ the

G C content of e.g. the c ﬁng |on O@}ﬁ{’ RNQ artlcularl

preferred F’?ﬁ‘fiﬁd""ﬁ@“‘?" By £UbI Ableash one dyaKYS o sta Wé'"E‘f'Eﬂ 9t ahnoyn f f‘HB

codi ng r egHedt. aheaeh&bmg(@auédaes rahplsexatoRNANGinsd @l RERAS Rhve thy effédton) s
rticular ared to content of tmavgodl ng

alter p ly i t he
r egi ofbof OF Incatpg tenaiding ﬁnﬂ‘%Myb e fRsol; ThER b seoences can
2009/ 03048b6%T A@B&%Sh&aazgfl tﬁ&aunmdlottlﬁdng?uéqueﬁb@ enchdeecunhnenaed, d

sequence t he dified is preferahly not e as onpare t he
oo a6 B AL S BRI b IS ROPHEE BTG P el TGt BAEd

nodi fi cati eﬁ&est(hIG?RPbJAthathluaecgehereeg frans Howmeo aa;ménea;stxeﬁqws%m(mw eeul e)
I nvention |3 base he fact that the

of the co exed, RNA of thfe tresbe g
codi ng seﬁ%@HS’éEdof‘s A PR B e e o SF RieBEES MR SGr B Boeh i g plesthy
transati awvesfiort loah skEbiized RNpARNbEE elamptedfuenatsibzigvéqugnanhdsnie gared G

{ ner oased AR oRR AR £ ROMER FERME UG VARG AR R REFRRLA 160, 1o

Qﬂﬂ codonsg’ L@TR bifthe RR sabk: RNE mehichr dbdad m@rgéab:@onpwiegbrt osnubﬁxmhﬁebypﬁ :?Ngx,
ret n

o | ner onoutrn ool BT Gk 26 it Nl Ak Sac s 395004 2l Bt Lover o
codons codgcﬁ ﬁ'ﬁblﬁﬂﬁg @é&fhe?dﬁe csagslec@rriegme mﬂdndufuﬁuaialtdreﬂlcd?gmemmtéuitbmnef t he
enet i code t he . nas vVor.a 0 ar e S 111 can e, .

St er B oo dncbir doa et sprBIRGSH ﬁh8&%%@aa%sequ‘iﬂsfebgﬁ%%%nagp%ﬁowﬁ#ﬂ'eam- ho
acid to bén érecodahe bMeﬁshenRRWAamoteselrd) dfghe complexddieNAatof Hegseseoniavérilan

I I d RNA of, t.h t. h
bossi bi |11 QerdE mEATPILReron oreiohil i TR PeaRlueblFE AL et ove

wi | d-t ype paeigulanase globim WTRestalsiisedotNAM no aci ds whi ch are encoded by codons
whi ch contain exclusively G or C 20 nucl eotides, no nodification of the
codon is necessary. Thus, the codons for Pro (CCC or CCG, Arg (CGC or
CGG, Ala (GCC or GCG and Ay (GEC or G5 require no nodification, since
no A or Uis present. In contrast, codons which contain A and/or U

nucl eoti des can be nodified by substitution 250f other codons which code
for the sane am no acids but contain no A and/or U Exanples of these are:
t he codons for Pro can be nodified from CCU or CCA to CCC or CCG t he
codons for Arg can be rmdlfled fromCCU or CGA or ACA or ACCto CGC or CGC;E

~rN o2 1 Y r o ~F~AN 2



WO 2009/ 030481PCT/ EP2008/ 007244 67 however possible to decrease the A and U
content by using codons which contain a | ower content of A and/or U

nucl eoti des. Exanpl es of these are: the codons for Phe_can be nmodified from
UUU to UUYORBIRRNBGons for Leu can be nodified from BERERHROHYY or cua
to CUC or CUG the codons for Ser can be nodified fromUCU or UCA or AGJU to
UCC, UCG or AGC;, the codon for Tyr can be nodified from UAU to UAC, the
codon for Cys can be nodified from UGJki80 UGC, the codon for Hi s can be
nodi fied from CAU to CAC, 10 the codon for G n can be nodified from CAA to
CAG the codons for Ile can be nodified from AUU or AUA to AUC, the codons
for Thr can be dified from ACU or ACA to ACC or ACG tﬁghe codaon far Asn
can be no i*F'&E‘%@rh‘%‘led‘%@Po?ﬁée)d%a'%cwleﬁ@“&ﬂf & PHSENMEAtPR om AAA
thJG;AAtGh 151azh®n]gaq}dtbgl<§<bbﬁé rﬁéiiific@ﬁgbs]?% B&f{ib&ﬁ@ddxﬁrfﬁaﬁﬁlﬂ @c%nhn%rfj O«itﬁiﬁef OrGI

; e codon for Asp can be nodifje rom o] : e codon for u
can be modleseddnveptipn w%ﬁf@h@ In yaichphpsnbaEs Af 'ﬁma Ane el e areleatifes o UAG

or UGAs 20QbiainBe i aserROfA hieeckenrams hadifidetsuchUWatkivnd médfidde typRaally he

ot her hand, there is no possibility of sequence nodification. The

subst i t ut MsHSe athedt ABelVEecan HEvtdey P Heatorn diow dRralBrapPoFonstting |of

possi bl e eREAiIgHtIHIASted, O phdbpheAFRIatdIE afd GoHeapiRithioates t 3. dme-5uged -herein
as the at |e sq}@o%e RNA 55 Fm)l ecul e) ofqit)heﬂﬁzonpl exed(ia N?"gf t he p(rjesent

i nventi onth PRatPk o i ts particular wild-type RNA (i.e. the original
sequence). Thus, for exanple, all codons for Thr occurring in the wld-type
sequence can be nodified to ACC (qr, ACG . Preferably, however, for exanple,
conbi M3t | He %ﬁea@%%neaﬁwe(%w@ﬁl tq(ﬁtth%ﬁowakeé?ﬁﬁm PLé’ea‘?r%"eﬂ% Hyyention may
30subst i t ytidiaondly & hiteRdions fadicB@tain0sugdhimddichiiéhsOlA SligaRImERRHARBRE an
(wld-type RNA% to ACC (or ACG and substituti angﬁfr' al | ?odons originally
codi ng f ororRsction, WiBctheopretsal idweniemois 8 uiemiqaitemfighon of thedesrs Hfodrng for
e in theuelkbtgHed apreshe USHIC @y il INUachitds, WhaQ0#hP3PE8ARCTINRBAGA /0244

modifications selected from the group consisting of 2’-deoxy-2'-fluoro-oligoribonucleotide

15  (2'-fluoro-2'-deoxycytidine-5'-triphosphate, 2'-fluoro-2'-deoxyuridine-5'"-triphosphate), 2'-
deoxy-2'-deamine oligoribonucleotide (2'-amino-2'-deoxycytidine-5'-triphosphate,  2'-
amino-2'-deoxyuridine-5'-triphosphate), 2'-O-alkyl oligoribonuclectide, 2'-deoxy-2'-C-alkyl
oligoribonuclectide (2'-O-methylcytidine-5'-triphosphate, 2'-methyluridine-5'-triphosphate),
2'-C-alkyl oligoribonucleotide, and isomers thereof (2'-aracytidine-5'-triphosphate, 2'-

20  arauridine-5'-triphosphate), or azidotriphosphate (2'-azido-2'-deoxycytidine-5'-
triphosphate, 2'-azido-2'-deoxyuridine-5'-triphosphate).

The at least one RNA (molecule) of the complexed RNA of the present invention may
additionally or alternatively also contain at least one base maodification, which is preferably
25  suitable for increasing the expression of the protein coded for by the at least one RNA
(molecule) significantly as compared with the unaltered, i.e. natural (= native), RNA
sequence. Significant in this case means an increase in the expression of the protein
compared with the expression of the native RNA sequence by at least 20%, preferably at
least 30%, 40%, 50% or 60%, more preferably by at least 70%, 80%, 90% or even 100%
30  and most preferably by at least 150%, 200% or even 300%. In connection with the present
invention, a nucleotide having a base modification is preferably selected from the group of
the base-modified nucleotides consisting of 2-amino-6-chloropurineriboside-5'-

triphosphate, ~ 2-aminoadenosine-5'-triphosphate,  2-thiocytidine-5'-triphosphate,  2-



68 substitution of all codons originally coding for Lys to AAG and
substitution of all codons originally coding for Tyr to UAC, substitution
of all co S ing for Val in the original sequence tqQ GJC (or GUG and
substituti 20(9?’8%7"?1 codons originally coding for Gu t88&@°3§1@7244
S5substitution of all codons originally coding for Ala to GCC (or GCG and
substitution of all codons originally coding for Arg to CGC (or CGH;
substitution of all codons coding for Mal in the original sequence to GUC
(or QUG and substitution of all codons originally coding for Au to GAG
and substthidutidiae-sotriphbiphaegdons 4akib@idiad-b yiripRsthAge,f or RhmidoallyBEytd(rmers' GCQ

and 10substjtution of all, codans _originally coding for o (or G&H
and subst"Pi?PBHCof g)'éT"l‘"Oé‘BﬁBrh@”%Pr@'PH%ﬁP §eco FP@“CPQ%“?'}&%?'%BL%?R% g
?ubstGiUtG ;Jtlbr@ﬂloﬁficli)iaé-!S'-ﬁi@ﬂ&l’pﬁat?,Od: lngs-fdaibcwfaihne@mttmmﬁs,maitegij_nal 5?e@u¢gﬁﬁ@-i'oU%C
or angd substitution, of .a , cogons ori gl na .Godl ng. 1 or et

and subst‘ir'f’g?fipg?fe'of %met?‘ét&a%ﬂe&arff'aﬁ?faﬁ?t& c%dWﬁ@Y%ﬁaﬁmegﬁsﬂt%Otﬂ@eteandg-
15subst i tadaby@ndiefs aliphdspithtd)s 08-hiundink s -6ptbiphalepr bathldrepdidariicide@UC) and

substitution of all_codons or.igipal oding for Gn to_CAG an
Subst i ¢ ut FOROBRaE | 7CBHBREGHEP RPIPEEE ng P SPemIgsPS et et c.
Pr ef er abl yzaaddiRsitt-&-ciphbphhte0fs-dAtadetsing-5r-aphosphate, tHeaziRazak-riteideher ei n

as the at_| east 20 aone RNA (nol ecyl e) of the co xed RNA_of the present
ovent i ond TP EEds LR eRs T AR pIGREPaEoB)e S PR Sesoq
par ti cul anbynduiiydddenadmess tiyipldsph£6 SO 62ty | ganpsaiecs]-thi phds piatdy fseGdontigime- of t he

coded region of the wld-type. Which codes for a, protein. According to a
spect 14 c sBetrRbAt. i IadBrany B haer et VRbastheirg EAEvEn nore
pr ef er abl preftence asgivéOi murtbotitisst fop baseanadtidatiahs detiasdd RMVheOnbombf Basen 100%

of the 25 sybstitytabl e codans jn the regqion, coding for rotein or the
ohol o sequBies orefbeser el Rustsiyidngs GPptolat: ek  fmecby

i ncr easi ngiphosphieNs-Bxidtleding 5 tiphdsphaenindpkewdioutdingl sSeighespbae. | n this
context, it is particularly preferable to increase the G C content of the
RNA as used 30 herein as the at |east one RNA (nol ecule) of the conpl exed
RNQ ots) t haqqoae&egtojenmat(mrn}ecm) bhehemeorh @Iumd]g RNAR. of 180 Yr@bntt inGerichshiyt Ut aEI e
codons), in.particular in the region coding for a.protein, c red to the
oot ypes il & o Bitoreb SARTBH B Gus DR TSIoh e AR iTERG 41t « he

i nvent i onpudedtide bhesntfings arthest lemdbid A (poleafle)l WhicRhAs #smusa&dppresstienN as

the at |east. one (mlecul e) of the compl exed RNA of the presen

| vent | o/ REIRIh TRET | RO PR o nEIaG |2 (BIVEF (EEPeey ™I al so
det er m nesdriyisteretl td erpanéntfinatadnigredfn $uvh adeast beaceodXicatiBNASpreferdry | s.
Thus, ,if so-called "rare codpons” are present in an RNA 5 sequence to an
incre @edsei‘?f'?eé}nff?m Pﬂcée%&ﬂr%%cg@m??fg*eﬁgﬁﬁ?ﬁ% RNA sequence is translated to
a significan)ly pabeeicatiegtifieatidnan thendd Beor Gassitioh e ehecpdiatidine bdiensf thor
relatively "f requent ) 4 RN,fAs A eggr;seng.. According to the invention, in the
RNA as used her e HC§21458" SXANSLOHOHHUIBRIA (nol ecul e) of 10 the conpl exed
RNA of the esentchemiahtrodificatidneat tieg2-0ml-,ihiot B-eeites of O guiiee paat &ithe | S
nodi fi ed conpar e('j1 tlo tlhe forresaﬁoqdi n rg%i on ofi t_hed)/vi | d-type RNA such
that at |east on&UESe®sf4He® "I%Qs{r%ﬁg CBEREESNTCh codes for a tRNA
whi ch25 s relcati vel gherrdead niotlifidagorc @t thel &' -mxicibanrdgebe fugar af clodoucledideh o€ odes
for a t RNA whi chaidgn rSI%I aT%‘fr?e' ugnrotsai u%r&hdlj n the ce ir|1 and carries the sanme
amino acid as thé&°f8l afeiveﬁy’ are { RNA I§y PHPSY oS fi cati on, the RNA 15
sequences are nodified such that codons for which frequently occurring

t RNAs are,ayailable are jnserted. I.n other .words, ,accardin 0 the.
venton™ 1P FATRE S PIREAr Tk husip® SO RO G FasE of Bectefices wni cn
code for gptdRNA wieadd | Bomel alenasdieys’ macr@phosphite, cgldnogesSimoestbhspdase be
exchapged. for a,c ich codes for tRNA. which is.relatively frequent
Tt a0 el d GRS A8 e Mondhebbie s R, o Ablorta e
rel ati vel Jh@&emacleotideblare linked to each other via their monophosphate. Nucleotides comprise

nucleosides and a 5’-monophosphate as a structural component, wherein the nucleosides

are typically formed by a nucleobase, i.e. a pyrimidine (uracil or cytosine) or a purine



Whi ch t RNAs occur relatively frequently in the cell and which, in contrast,
occur relatively rarely is known to a person skilled in the art; cf. e.g.
Akashi , Cur{). %i n.. Genet. Dev. 2001, 11(6): 660-666. TEe codons whi ch use
for the paf? ¥ ¥ anmi no acid the tRNA which occurs 25CHEEBE 2 ¥quent Iy,
e.g. the Gy codon, which uses the tRNA which occurs the nost frequently in
the (human) cell, are particularly preferred. According to the invention,
it is particularly preferable to |link the sequential G C content which is
increased, in particular maximzed, in the RNA as used herein as the at

| east one(adéhifNor grmdlrREbhe) aif a blpar.C ABRIr@xgd, RMdJFfcatidieofd Re@ssiderrant i on,
with the "freque am no aci d  sequence of the

t" codons w.t hout di fying th

protein elfeSdE E?'At H%Oq‘é%’iq)n%f 'ihég‘?oa?rlr’?‘?i‘fedtm&gmﬁi e TP HIVERYMR G 2ME¥HI nent
?I I S\NfS lotr]I ﬁl‘(énﬁib@fbf mfe?]raa nafdtf1c§ﬁ5rgrngmeﬁdlé&idg_rstrhmuier(ﬂﬁﬁé REgdtivnsuddonle bf zed o

nmodi fi ed) . of the ¢ exe according to the present invention.
2009/ 0304@%@@@0@%8’7@&@9’0 The determnation of the G C content of an
RNA ass used herein as the at | east one RNA (nolecule) of the conpl exed RNA
of the present invention (jncreased C content; exchapge of tRNAs) can be
carried olfcUdPHdOth ’SEHTP;S‘:JtCéFO'brabgqig 5&)9&?&’?%&85‘5?1 ‘\?\lﬁng 363?36‘98291 NAthe
di scl osur@nﬁs@w@rﬁf B adfripidket! SRMACIfUe hrésent trvedtidn] nsH0BE rhatifidie withesent
i nvention. [

i ng this computer program the nucleotide seqyence of any
desired RAOSTESH BRAHAIPR iFhdhswt A bibes PR obfh nvér'ragwsﬂ?aeee the iclggsicls
degener at bpriintadndi® uriiRe e AVitlsdi€ Beih Hinitad MRXEtOLLICKSCRerGioAt Bedifida@ishd &tShe | N

conbipation with the u f codons. whi.ch code for tRNAs occurring a
Frequidt | § 2ouBaaiiand i 1 PUATFIneth e RGeS T Be ARTES R0 t he 10
RNA (Dl ecdidctgd BoRf eHeaployip Nednsie@ighef: ndiid,i ebdeonparigd stisroinbe /n@rBriypdL f i ed
sequence. Alternatively, 1t is g:l SO0 possible to nodify only the G C content
or only tRBNCaHEn SRl / dshpat-BYrew-thBYBei/dr ikl SsUbere AtECPYIHe/ Solé=Ee code
in Visual cagsv; 6-rifetiy1{ SEUEhPIPIBIG., SRMHIyRNEBRE NEREthyIM £ rRfeky-, Eﬂo&gﬁﬂeﬁ@t udi o
Enterprise 6.0 with Servicepack 3) is also described in WO 02/0938443. 15 In
a further 2fflef ePElY! entS88 nent>-B¥Y2fHlie prasdnt i mvarerddranEeti)-confent in
the enyi r eamRRYhyafoxyMethyhROSNaMe DI RO Sésted, Of 5Inhddly cdrBaSImana-, RNA.

(ol ecul e) q{oﬂt he coppl exed RNA of the )gresen_t inyention is increased
conpar ed thorecarRenyimatiie-thie rRBIRIKtEn rEAR NP el -thidsos8minametRildg site
of i1ts pagdléddi] BrmethyIsninpRRINENA.5-HibatndyRéthyIC ab icaodfndi@flarhifemeaged sNU

cont ent aroEnd the ri bosone binding %I te) Jincreases thh% efficiency ?f
ri bosome BYREVERFHYRTREMABY iR Rborm et e PRy gihkdiPngBerinaRethihosones
to the ribospmeminyrz Rgosrdife, ( Bazpknte ARG MEethCCEICA MR it thyR 2NO

33), %Qe AUG forns the start codong in tyrn h@S t he e[fect of an efficient
t r ansP8t i GHO-of>-3RBORRSRY s i e - RIPNTEE BN g amMetivt He f-Ehbddignt: of t he
present i awgnl boglatdhe at | east one RNA (nol ecule) of the conpl exed RNA of
the present invention may be nodified with respect to potentially
destabilizing sequence elenents. Particularly, the coding region and/or the
5 and/ or Accdtbingad SeadrRidmoadicionob), tahilgasRbike WayledddenBlinel #desspoparmadat o the

particular wld-type RNA suc af .is contains no destabilizing sequence

D erent . (PHECHR e HTRISHE) VA B e REoBr 0 R VRS TSt BB B SDRGY o bl y
ngt be? ng a{?@diing:aﬂdirﬁ@ﬁp&ﬁmdnésﬂﬁula?orpaésbbﬁdﬂ iAla mau yﬁﬁcaIRMb_ | xhibited $vhigROWN
that, for exanple, in sequences of eukaryotic tabilizing sequence
ol ament o COREPRELI EOTRRPERE M B ofelest BNe RS Snpf mat | c
((Jleglr adalti ;amerﬁitivayﬂrn})(:ﬁfi&d V&@ththehenﬁiualtm%fi&ﬁab%&ﬁéeg%%;@&m(gtglggrs}RM %fotg;eoo ,
nol ecul e), .option in the regi on whi.c [ 481PCT/ EP 7244
V1 encodeluritbase BPbe it Rondks AFsBPe et el PR o (e BEPB ATV he
cor r espongtieigo,rsagh oifentitaltrhedifidaticng at piee RNG\, caor g-beditdrosfahdpuraarbasedf gt , so
t hat ng or ﬁubs ant,i al ‘|¥ no .dest abili zi n% se uen%e ﬁl emstFts are _cont ai ned

t her e2Y Ac CUFERsS AEenORES ROWMR 3YO BPeosiF %Y e Seis A FO0HPE BIRYP PR IR gi ons
(3' - and/ ef 28mitdFRy-Deas-a8-80a-per BAkidbnated fromthe at 5l east one RNA

(rmol ecul €) of the conpl exed RNA of the present invention by such



nodi fications. Such destabilizing sequences are e.g. AU-rich sequences
(AURES), which occur in 3'-UTR sections of nunmerous unstable RNAs (Caput et
al., Proc. d. Sci. USA 1986, 83: 10 1670 to 1 NA of the
conpl exed ‘ﬁﬁ%d&é‘%@?ﬁi ng to the present invention is thg’rzi;%';gr?’dem@?"g%r ably
nodi fied conpared to the wild-type RNA such that the RNA contains no such
destabilizing sequences. This also applies to those sequence notifs which
are recogni zed by possi bl e endonucl eas&s, e.g. the sequence GAACAAG which
is contained in the 3 -UTR segnent of the gene which codes for the

transf erriaacdraiogpbal il madificetionat), al FeabtMBie ducld@Re, oflthe &€t tobe 1IOSA) .

These sequence tifs are al referably renmpved according to.the

i nvent i on?mﬂe?%‘gooétthq ‘é%{%@e’&?ﬁmﬁd“ﬁcﬂ'%%i\/ﬂ tyengipn. syable fof| SURRIGSSRRRNGP ¢ he

%rNis(entl [ av(lﬁah'ga}ﬁ.(innateAOrﬁmlrjd&sﬂgmtaﬂbry fzn@pfanﬁﬁiﬁrht miafveI ttypidhl ly tdxBibaéd k-ﬁ*ﬁst one
nmol ecyl e). _of the conpl exe ..200f the present inyention can_have a

5 cap st Pﬁ@tf{weé{"gé{i%ﬁ%reg&f@fx" ‘H}SR“I\égﬂff'Q%@E lﬁ"‘éts?”\%ﬁ P"EOA?F Tde 5’836‘?3 ing to

t he i ngentiiratagt sMCEIEn)ipd Pmodificatifn & the) Ppoéibon Af tircurSof)thd p(8edsides

Anot her nodi fi cation enhanci.ng the stability,of the at | east, on
At MR T T A L et AT o N
3' el ongakedquasicedf witheut kg 12t \théreta) du¢h bermitticinedititd@nehongat-p@nmnalf a

l ength of ,10 to 200 nucl eotides. .These. el ongations _.nay contain,
bar t1 cul afll BT G PeEEenFROPHEs SRR CHnGGYJ RS CAPP Gio i magbe
term nus eéledtydiroml thy grdaplbondifing of 20Qleage NP sinfifoRUEEBHL, i2daminopr Bifebab! y

about _10 100 adenosi ne_nucl eat i des, 1t referably about 20 to 70
adenoé&netzgﬂ%‘?xébgi‘ﬁlé‘goba’Q\?‘EﬁtLﬁﬁi@gB’fyéf’g?é@Tr&tg’ﬂbut 20 to 60 adenosine

nucl eotides. Alternatively or additionally, the at |east 30 one RNA

(rol ecul e), of the conpl exed f th resent invention contain,
bart 1 oul aPcoringin g PRRATADY PRl demeadriRRRa <t BBY Judeeed e o fradhe
t erm nus @®NA yndleald) yf tHeotdmpléet RN O i tpasemeinvattibe dhé Bes, mpdité ¢ bathey

about 10 to 100, cyt.asing, nucl eotides 2009/.030481PCT/ EP2008/ 007244 72
Tor 6. pr of drabi% SHEHT DS AP UEE AR IEF ERUTaSY TPe AVER SRS Bibtter abl y
about 180 tiee Bositioeukthe iBodeGudd) acydrding remadititaiohs demd Aaoddiided amslief | cat i on,
whi ch may occur in the at |east one RNA (nol ecule) of the 5 conpl exed RNA
of the present invention, particularly if the RNA is provided as nRNA,

refers prefcesabigytotaaother peaailarhnereleRES eabddiatentat leasisdneome: |esida mé tier at3'

TRES (i nt 0PaP Y rbgsemaccah P Tt Paprifatt KA Alie BRSeR: a%ThEn A R | res

can thus fmuodifiadon ths 2t,he, 30be8ipokidsonetHel mdinadasé bEthebticldotidesandembsne, ser ve

to prqoyi de a. RNA which codes _several proteins ich.are to be translated by
10 P | edihoa VRESRGER: P37 T Be amtar of Abf (iBRE Ve GeE B

Exanpl es ofiodifREGosd)uet ces dafinelnboas niwe pebdatdyg eoddinag abavet he i nvention are
t hose from pi cornaviruses (e.g. FMDV), pestiviruses (CFFV), polioviruses
(PV), encephal onyocarditis viruses (ECW), foot and nouth di sease viruses
(FMDV) , hegadidingsto Gnwiven sese pekid)larlg petsredamisidinment f &Vleast vhe usasos{deSHV) ,
nouse | eu Vi rus si m ap,.i_munodef i,cj.e Vi ruses | r cricket
Topar al yeie o ¥k 82 FEdiol B BF e TRHPNER RAHale Pt Padlseione
RNA (5] ecuddifjedofeadihg te ahphizskbd nikiddiedf nucheetigese®Etiie (nMREBIA) isdlactedhjroexthiebi t  at
| east one 5 lor, 3 stabilizing sequ as_knowy fromthe art., These
stabilizi r@]os‘@q endesPin ?‘ﬁtg'oéu“d;'ﬁedfg(%ogg)%ﬁ%slpr sl ardd"ERERS! °§'9%£t he

ef f ect 20 (mbno)plaspbae,ng5-Ahendudllfoytidine5 'efmonblph&idRAaten t heAoyt@dpluridibése
stabilizi en C have % segu honol t o,nat ur al.l. :
occurri ngqggﬁﬁgﬁ%gﬁﬁgmi chBERSS 'C?'ﬁe'(\g/i' uggfi)tﬁgst?g% eérggyoéqrr']odzéu Oé’i:c)}'(t)'?'ég? but
can al so lmopapbdsphae, cdirploptaarigingyprharid)ghosfiiaée, untsrBrosibot - edoxyedqdiendes
(UTR) .@f t [ ene,. from, | Lens or -Xenopu s . Ry be
ment i c:;ﬁed (‘g‘?“‘%hﬁ%ﬁﬁﬁ% e 05f I%g‘?%%'?{nlg;g: Kﬁgﬁs)oé%ﬁ)gélhcaéez m??ﬁ&cgn&ﬁ%ﬁﬁé@egﬁ t he
present 25monelpimspbatef or &-lsdcabidinebétm@idphosplatdier eX-totdot2-debxyaridineddi-l i zi ng

sequence ral f A %;E@ . €C CUC | D NO
34), whi CR%?Q& @Dr? gél}%ed iSnFQ{)FIES}e']'k'E;z (Lﬁ%iy% ﬁ%%%ﬂoﬁh%%m %ﬁ%ﬁ cgdes for
gl obi n, ( Ideoxpiridagsir(mdmlpligephapgenasefamykcptiding:b'dgionelphyghatey | asé, X«
Holcik et at, Proc. Natl. Acad. Sci. USA 1997, 94: 2410 to 2414). Such
stabilizing sequences can of course be used individually or in conbination
wi th one 30 another and also in conbination with other stabilizing
sequences known to a person skilled in the art. The at | east one RNA

(nol ecul e) of the conpl exed RNA of the present invention is therefore
preferably present as globin UTR (untranslated regions)-stabilized RNA, in
particular as globin UTR-stabilized RNA. WD 2009/ 030481PCT/ EP2008/ 007244



73 If desired, the at | east one RNA (nol ecule) of the conpl exed RNA of the

present invention may contai n backbone nodifications. A backbone

nodi fi cat i i onnection with the present invention i pfication in

whi ch phoég gkggﬁgg‘the backbone of the nucleotides 5 %@H@gﬁﬁ%@ﬁ?ﬁ t he RNA
are chemcally nodified. Such backbone nodifications typically include,

wi thout inplying any limtation, nodifications fromthe group consisting of
met hyl phosphonat es, phosphor am dat es ard phosphor ot hi oates (e.g.

cytidine-5 -0-(1- thiophosphate)). 10The at | east one RNA (nol ecul e) of the
conpl exeddimbthylitidine 5 plhese)phoiphsnt i5ctydroxymatidichtidimss | phoas)phbdphstaat svel y

al so contai n sugar ifi.cations.. A sygar nodificatiqQn in cqonnection wth
t he preseﬁfmﬁ’l%v'gﬁ?"fa@&%?’% "B°2R "8%§ﬂh°?§%'8$efi cation of g’?hé g'[]ﬁ&%yp%'ﬁj'”te -
nucl eot i denp)pbegihtiteand Stijigpthglad-thjouridiHetsiesonolplidiphtte,i NS iy dv@x@idine-5'-
T B, TR ok R gh A S R SEIELR! 08
(2" - fl1dor nodioiptiesphyey t ueidine- $-otyacqirosaidit enethyl  ester-5'-(mono)phosphate,  5-

2' -f -2'-d i di ne-5; - tr,i phosphat 2' - -2'-d -

o1 | gor | boltePRBVH e o rlins: SARRTRY A ne. TR HDLAT B gorine
am no- 2' - grethxlyaster-8i-meor)phos phaken S phab @y carBomylimath iy tidiad-5 getidloiphosiaat 6de,
2' -d -2'-C-al kyl oli ' |,.eot.i de,

7 0oy AL LGP DO CRUICE ool 011 oot e
2' - G al kyhetokgartiohglirecHyeathideridiang'-iranomphssphite) e 8faminomethyl-2-thiouridine-

2' - idine-5'-triph hat ‘- 20 j di -5' -t
bhos ol &5 - BPASPHBPRT Bhosphae 4 BITRBIY AT P AP RSB 1 phodphat e
2' - azi do- diethgtRoxyanidtichil2ethDuritine-5ptmoaiahidiogghatel he at | sasethplasirdvkti{yial ecul e)

of the conpl exe of the present ipventio . addi tional | r
al ternati qryﬁg&g%@ﬁbogﬁﬁa eeas%'clﬁrﬁ\émﬁﬂlg]gph%@g'ﬁr\e%g{@I?)'?'ﬂ)&‘v%%/}éage’i s>
pr ef er abl yarBamsuinehaplE- Gatethyhe idas] ' Agohdighapbatessi on of the protei nscoded

for by the at |east ane .ol ecul e i gni_ficant as_C ared,wi t,h the
unal t er edf:ar?‘?’%'me Eaﬂ?'B?m%?g’ﬁﬁé?'f’%'g)'&"%ﬁ‘ggjﬁﬁ hc 'Fargﬁg’&'ﬁri'qﬂi’yi%ﬁpowﬁth%éé case
meansifsn icheethaladding-St-tmoreihiogsatedn of 5ichbopmadtietlamiaompthyR2Htiibdrididdag -

expressi on of .the ,native ,RNA sequence at. | east. 20% referably at, | east
Sook Saoos Teibnl SrsreNip R RHaaRe s bk dteces GoteeBiSh ALy o
100k 30 afmonmysiosyiraes er abltyurimpnethylweidite-51-H0kno)@06khae, evSradfoethyh-2-
connectiop.with t resent. i.nvept.ion,.a nucl eot,i de.havipng a se
ou T ot ittrdhel B SRR A Dty Ao AR R el ot o
nucl eot i désgiseensinglmirgnedthy?)-AthinoidGrect(mpapphdspleate, bosi de- 5' - 5-

tri phgsphat e, 2- anm noadenosines 5' stri.phosphate, 2-thi ocytiding-51:tri phosphat
e 2 00 DuusN6aOHBRCH EB2aCh B gy ool ezagidind 5
t hi ouri di treerm)phosphaken s phat-Beazatdenosine-di-menblphbsphpteps phdt@eazaguanoged-b'y| cyti d
ine-5"- triphosphat 5- arg l,Lvlurigdine-5"'-triphosph . N
:5[1 gr Omcygfi]%}oﬁ%sn?oé&_a?é” phg;%ﬁzg_a{aag?# %%I-Sd-l(nqgnéphosprﬂ%ali)e,osr) aé-gzldoadenosme-S—
br onour i dimendiphosphaph os p Rstudpbrdiodd'eptondiphespbatet r i pHaspihat2edénxyogline di ne- 5

tri phosph TS ERRERMET ¢ 7t TP e i s SR B e ISP P (RO A3 o5 pha
t e, 6- 25 azalyivetlylnesdne-§'rimphalpptsphate. 6- azauri di ne-5' -t ri phosphat e,

6- chl oropuri neri bosi de-5"- triphosphate, 7-deazaadenosine-5'-triphosphate,
7- deazaguanosi ne-5' -t ri phosphate, 8- azaadenosi ne-5'-tri phosphate,

8- azi doadéfresirate tHs' at feastpdresiiia e plebdeizof halaanoplexedi RS btié® presenti ingentios phat e,
N et hy 1 adenaeln Nipdudcfls, PaRRAR A0 Cacl Mond Wucl BHad, M9RLh 3 Brerdibily PNOSP
hat e, N6-ne hyq adenosi ne-b57- 1T p osphaef e,

06- et hyl dntendosddnte- &hiave ifpintiopd adffects pEesel anidudityres of T@ckbtide moHidisptiase, or
Pur OMyg1 N hRIRREIA} fhe RABDIIOREDSRRA-§ GLRARASRNAL ST BATEG ilchy o
preference I's given td nucleotides for base nodifications selected’fromthe
group of Bisematikd kiused furgremiritvosof dln ENgt ofrthe gbmplexed RNA according to the
5-met hyl cyti.di.ne-5.-1trip e - sl ne-n i

5- br onncyﬁéci&nte'ﬁ\é%f ? b iH h%ggrﬁQ% Ofatﬁgqgggggour ?g‘% %gr-eégq tr'ﬁlgt%%gg%ﬁg? ge.%'ngThe
at | east ofenidEsEr @hoMeleatle) Cleninghd lebomakarx dthnRAlACotd Sivinggdrerbemtabiorsiemt i on
may additionally or alternatively also contain at | east one nodification of
a nucl eoside of a nucleotide as contained in the at |east one RNA

(rmol ecul €), which acts i munosuppressive, i.e. is preferably suitable for
preventing or decreasing an inmune response, when adm nistered to a patient
in need thereof. Such at |east one nodification is preferably 20sel ected
from nucl eosi de nodi fications selected from



a) a chemcal nodification at the 4-, 5-or 6-position of the pyrimdine
base of the nucl eosides of cytidine and/or uridine; b) a chem cal

nodi ficati 2-, 6-, 7- or 8-position of the purj t he
nucleosidé§88@$g%gﬁosine, i nosi ne and/ or guanosi ne; an%k@&Pgﬁgﬁgg%henica
nodi fication at the 2'-position of the sugar of the nucl eosides of
adenosi ne, inosine, guanosine, cytidine and/or uridine. In this context, an
(MRNA is a nucleic acid chain formed # a nunber of nucleotides typically
sel ected from adenosi ne-5' - nonophosphat e, guanosi ne-5' - nonophosphate, 30

i nosi ne- SPreggd AN BAS PBRE Shring WArbd) &S ' 20000 0P basph ptcedN b Preparation of the

uri di ne-5.-nonophosphate,_ Those nucl eoti des ar i nked, t ch other via

Uher T oonBAoE ARACEoMALE OB TaBCl it be S ared i abe This PR et RS 2

5' - monophasg@bltptoradteR egt & UL bHSRY promdReTeNin, vinhedrRtiptiohewhidE liceRowWesbar e
(uracil or.cytosine) or

typically foymed by a.nucl eobase, i ._e. a pyrimdne
a purine th@\é‘*?fﬁﬁ@%?@ﬂ@lﬁ@"ﬁ@%@d@? BSJMQAP%PSEP(E' dr?eteﬂ?'"@tifﬁ'rﬁ'gf@ﬁ%é’ée, and
a sugas. Awethsdchglion. Ajcaraiap td tatmentied, e DNaIMssdutkewhich #rms Sashat@Ref RNA

(rol ecul e) _of the conpl exed RNA of the present invention is al 'S i ntended
Lo mean ab RBUNATaSERGlP e AIPRNHLO! EURSUBMEPRILeTTaD B st hearet jEEpves
nucl eot i dgarpbf Sielbdghidtwbichacih beneplididd (irBhRerisl Plasmids AbGbIdiynige dentnkd bst

st one RNA | ecul e)

nodi ficatiqn a), at |east one nucleosjde of the at |e

07t he. cottgRaEAy BRarSPRETPb e e, o BROTIh P ALy CEaBT AT FelM T

Chelm cal drmdhcizi; _cgi_térqm, la«é\}dlqu&n_t 1@95,625\’m4@it@a39®, pcw@ys:éiigﬁ, dighpGhrager of ht he
nucl egsi tidine_and/or ur D, t hout bei ng t heret o,. suc
Chom C01 “ Frabit GEroran duriont 6> 05 ra ' Aiprggs) b P Tof SRR b aceseion

pKri m di nﬁurﬁﬁert)mﬁmmlc?(h&bdﬁﬁzeﬁ)ﬂhﬁ csmﬁ, am?{cenorubi BCR @rdgtitsPinr: @ifﬁcbe? from
t he group,consi sti . 4-thLo, 5-io0do- -l - 5- phr.ono- 5-Br-), 5-
am noal | yp-”?f'”é?ﬁ' lﬁgg&gd?noec@'Ft‘)'r,rer%!w&?t&'(‘ygéégﬂﬁ%gloﬁq E?tO%T%-LFéSO,(‘- 5-nitro-,
5-propynyl - / (5-(C=CC1-13)-), 5-methyl-, 5-methyl-2-thio-, 5-fornyl-,

5- hydroxynet hyl -, 5-met hoxy-, 5-oxyaceti id methyl ester-, b5-oxyacetic
oo e 5 U5 By Bo GG ol e Sorepongas ot TN P B ASER e By Redithe

met hyls estrﬁéTtionSWmmyﬁﬁﬂbomyisnm ylar , ratio oﬁ'el’idﬁﬂﬁMC&iebiﬂrﬂyl:gmetdﬂ)tﬂouB}et- hi o,

5- am nonet - . D= am nonet -2-thip-, 5-am nonethyl-2- sel eno-

S ot hyl SRR R e Bl g MBI ol RO e PR B RRPRD RS 5.
car boxynmetdigbrifonhaphiiydlaagpiicaton. Bloea@vdrothy Medshiyd molabratie tof Hedine yodl htore
S-taurinonet hyl - 5-tgurj.nomet hyl-2-t hiopridine, 5-isqpentenyl gm nonet hyl -,
1 sopent BTPRHidra Rt MFHUTE Moy ki e S 1A 0,2 1S NS A G I )"

5- met hoxyi1gthoAg, nes,hyi4, 1115 3:16CH2-701 331 o bssOtharCH2P: Alteradtivelyase-masd@eor di ng
to segond dification b). at |east one nyclegside of. t he at. least _qne RNA
(ot o2t o o3 i bR e ob el Pep s sP SR A Guneb Sl vaai e 3oy

suppr essi ag, andkdr 7258ayeildidg, ahi (1natse), 1idmubast é:mul at,orgy1,ridspansie in a
mammal typi cal.l xhi bi t ed whep adpini sterin he correspgndi unnodi fi ed
e east B0k R B8ty o g Shedind sF PP olstperfis SRR TR MOTRE M cal
nmodi f i cat berleatthimd: 2 withGrespett t@1th8-cpasnit dfotheodnet bie ik iofigopepsdesoMdrbe

nucl eosi des .adenqsi pe.,_ i nosi ne_and/ or quanaosi ne. Wt hout i imted

Ther oo, - BPTaRt Biper SERPRIalT §1.0e o B B Sreotbh iR bR Bl RRGr ¢ e
puri n@sbass toR20t1hencBOpeietabbsirabe 3:3addBdsi ne, i nosi ne and/ or guanosi ne may be
sel ected fromthe group consisting of 2-Am no-, 7-Deaza-, 8-Aza-, or

8- Azi do-. WO 2009/ 030481PCT/ EP2008/ 007244 76
According to a particular preferred embodiment, the mass ratio of the components of the

RNA complex according to the present invention, particularly the mass ratio of the at least
one RNA (molecule) of the complexed RNA to the one or more oligopeptides is preferably
30 inarange of about 1:100 to about 1:0,5, more preferably has a value of about 1:50 to about
1:1, or even more preferably about 1:100, about 1:90, about 1:80, about 1:70, about 1:60,
about 1:50, about 1: 45, about 1:40, about 1:35, about 1:30, about 1:25, about 1:20, about
1:15, about 1:10, about 1:5, about 1:4, about 1:3, about 1:2, about 1:1 or even about 1:0,5



According to a third nodification c), at |east one nucl eoside of the at

| east one RNA (nol ecule) of the conpl exed RNA of the present invention,

sui tabl e ressing and/ or avoiding an (innate) I i tory
response BﬁSQﬁﬁgﬁﬁﬁl typi cally exhibited when adninistgeyﬁgﬁﬁﬁéyia
correspondi ng unnodi fied at | east one RNA (nol ecule), may be nodified 5
with at | east one chem cal nodification at the 2'-position of the sugar of
t he nucl eosi des adenosi ne, inosine, gu#nosine, cytidine and/or uridine,
when incorporated in the RNA sequence. Wthout being limted thereto, such
chem cal wRstdingGRé 286 Sf RNA:feptide 1Pl donfplexpivheien snigahg®mal ibe fomeddassi des

adenosi ne, i,nosine, anosi ne, . i di ne and/{or uridine may be sel ected from
Che or ouptBETs g s soove Sty ignSisavalyes, Mo gty e reggrali of

2' - f1 uor othe L Rastda@X®NA (Rotetdle)osfahe camplOxdierRNX Ito e StRO%YmMoRI oligopdptiaed hyl - .
According to a_particwl%rh%_ﬁief rred enbodi ment, at |east one nucl eoside
of the at™PEBSIN LRBERNAPPHLY: @FE?”%kLthe conpl exed RNA of the present

i nvent§ on has been nodified at the 4r 5- or 6-position of the base
pyri m di ne of the nucl eosides cytidine and/ar uridjne and at 15the

DY bost t 1 B FiRaPleh G & o roRs P ch e S ASamp e a iR sy MRS as
defined apostionfsrtcutiriahé emcddroitiesf thaat lessubae RWANFBIRuIeROf thebotiprRrat , at
| east one 0 clegside of the at Iegst.%ﬁa Ruﬁ énolfcule) of .the co hfxed
RNA of thB §rt8§ HENE X SHAT SHEPRERIBRCN PITEPP e ac i diPg Lo 3-Particular prefgyre

8- 8?Si ti ogmbddimnbe, PU faRge dfaseutor:24000 todbdR 0H0des eaeeNOS0, More BRHfISISY NE

and/ o

o oo 05 e 7 B ook 2 S e Sepe BB TR e v
Accor di ng1:850@nbevE 900, eabpar 18600, aibloyt pBedErabed: eTbooli sBeot 1:7a00,| st one
present | oo idRunkebBEakosrsan S0t Catbdipepur LASH Ry T Rbd et |
nucl eot i dess¢®fabbbe1:3oPdNBpus 2608, etbolit 0RAVOG) €about 1:1500, about 1:1000, about
fol | owi naglaPindit 185, Ybek %08, auSIPRIbBNRRRNRSGo, 2 ABbAPI Agarbhided de-o' -
5- Ami noal ia&ib@YRNmp&ﬁti&lm(th@@ﬁpllaﬂ,sﬂ’lméi&Emf\m'ngeaiak/)ﬂeuérimﬁdnﬁ-cﬁmbining two
(SETEP gl),rgf]gcs)f? tggégg%ey;p}egf[gagggﬂ ilcglleé] %élges-. (%Qop?rggrgggh%teerholar ratio of the at least
( mono) phosphRNA, (roBralepofr thel coreplaked RVAQY Heos ehatreord -oBgapenti @es-ragobeyird di
ra]f é,55: | gg _ﬁgg 8 d%g§§£3®® tﬁ@'_bggt?ﬂ'édo dFlor prﬁrﬁﬁncl)sfi&%rt}g% BU%%?eQ, the molar ratio
( mono) phosfpthat@mpoh@douf thdi R¢A Tomphe riagpding phahe plestradovedtiond ey yher indi ne- 5' -
(010} phos DS L3P PRI wBoutd B Lh4ih 15 Rhe o TRORN BB thshues BoGPY Y 1- 2
deoxyuri di ne-5' - (nmono) phosphat e, 5-f ornyl cyti di ne- 5" - (nono) phosphat e, 5, 21- 0-
TG R O ST S ISR el BT L1 el RSB GRS ©
fornyl-2' depeatiimtloa phetdother dherfeimosaah phibegrat«s, rbaybe iatflueretdpy factold svek 54 -
g.”?“o) PhORRAAL Gt ol BlaL 1égh™ QWA 167 RurpdsEPORIRNOTRNES, Ghe Y ILREYKg | di ne-
25  the molar ratio may be calculated for an average complex size, wherein a mass ratio of
about 1:50 — 1:1 approximately corresponds to a molar ratio of about 1:10000 — 1:1000.
An exemplary schedule of molar and mass ratios is given in the Examples, which may be

used for calculation additionally.

30 Furthermore, the ratio of the RNA complex components according to the present invention,
particularly the ratio of the at least one RNA (molecule) of the complexed RNA to the one or
more oligopeptides, may also be calculated on the basis of the nitrogen/phosphate ratio

(N/P-ratio) of the entire RNA complex. For example, 1 pg RNA typically contains about 3



(rmono) phosphat e, 5-net hoxyuri di ne-5' - (nono) phosphate, uridine 5-oxyacetic
aci d-5' - 5(nnno)phosphate uri di ne 5-oxyacetic acid nethyl

ester-5' Qsphate, 5-

(carboxyhy oxynet yQuri di ne- 51- (nono) phosphat e, 5-(CaFBE§§ﬁ§ﬁmV%§y met h
yl)u ridi ne nethyl ester-5'-(nono)phosphate,

5- met hoxycar bonyl net hyl uri di ne-5' - (nono) phosphate, 5-

met hoxycar bonyl net hyl-2' - anet hyl uri di & 5' - (nono) phosphate, 5-

met hoxycar bonyl nmet hy1l- 2-t hi ouri di ne-51- (nono) phosphat e,

5-am nOrrErﬁrhqllplﬂ:sspHiEit@lnﬂ!sldiiesleprowded the RNA exhibits a statistical distribution of bases.

105 h te, b- di
10y o RAPRRNL 5 Bl A, MR G R TR EN SRR & |
sel enour i e mmlé‘:fulfa(r mmngin) ph@ﬁphalnﬂ:eSof:barsb:azmyib mre-ﬁkly Whein dixera plarily(cabuttgghos phat

e, 5- carb e: ho hat e, 5-
car boxyrref{%ﬂg’%/@gr ﬁ%{l?{y e'grﬁ P’%g (9 ﬁoﬁ %’f’l é{gS(Rrg% Sntsins about 700
5-car mxymﬂblhyfﬁmnddhmtmk-%630Q5mhbﬁs||tyirﬂlhbdtlﬂer5 3 ﬁnmohﬂbr@gmandmi Eor

5- car boxynet hyl nopet h ur ) ho

5- car boxy?‘rgfaﬁ;/ UPI di art?(ca’”tsyjr( rmn% hos%{ tr%t'o Bf n%(f“ﬁa d?%ﬂﬁ?t fndvhen

( mono) phosehglaeily baltasted rfomptdwhluel nhloheeaIEI‘ w(erghnab)qnhombaglmpl 21 nitrogen

5-1 [ t hi di h

5- ( Iag(r)lpg(r)] nylvghrﬁ %%ﬁn% Iounl? ?gmﬁ |55use r}% Oz%)r% $§ ra e ?f about 2:1 with 2 pg RNA,

5- (1 sopené emypl ;dmﬂmemhyd: ))e 2altlateddori tole RBA51 vg pmmbmhoemhrat ghoub235 pmol

20(i sgpent enyl.am n rreth t Qyl ur, no hat e, 6- Azacyt i di
ne- 5' ﬁp( n%ng [5?1%?8hea %n%)ehalﬁaa n?ﬁS/ bfﬂ pmorr)g)'asc mtro%g Pl %.EJBnmofi
ne-5'-( rmmtr)agﬂmepﬂnat Eor?a Bcaaszaaguaxﬁebmuté!-BRNNprotamme an N/P ratio of about 0.81

(nono) phos at e, enosi ne- 5 % nes
(m)no)phosa'.g'fhaetcaI laé‘cﬁdoﬁrl e r%tio abﬁos P%&Z prf) "E'Je %m no- %S %3 Ec))(3<u§:/fcy i di ne-

(mono) phosputte @& lcudited| lndhe)tctwtmtahf ﬂe—pﬁéseﬁirmm)nphmplﬁéﬂ @tio is preferably in the

i nosi ne-5 a 21 0 vyl e osphate. If
desi red, Eaﬁé cg)?aeas’ gla ére&l@ rm gcar Qfabo#’tn(?seslacagg méégor(?% martaﬂ%e
presetf i uﬂldmn OﬁSr?éyorcbﬁﬁ aegurdiog tel tatio |06|R9~LA Eghticle nrott& ampdey, etverom;)r@f

nucl eot i d f hi C ef fects.
These var Pay e ERabbEBIER Yo Ml A BEAING iR U8 ol WOE 2858 5 ' Y
the RNA, e.g the nRNA is derlved froma W sequence. Hereby, a DNA matrix
is used f e I d Egﬁ or o.the
present |§5/°etﬁ Il gﬁggé'mteecﬁ tﬁ ?ﬁegt%ﬁl %?n;g ?3“3 5ﬁ(r6ec ge 9bl%agenem S
(see e. pMmaaﬂutlsaletoramqsmlbbJ &om-baslngllaonmmllexe@ Bala‘oraactcmdlyg Nanthal pre@mtd

Sg“ ”@)l Qﬁt.o'na %%g%mw(élgag%&%‘{’é‘%ﬁ?ﬁ(tﬁpg i Poa?]%fb‘} fZﬁhéeDL%l?le{l e

t he RNA, anst@me@spdn@ddng'eDl\llhemDhemalceutrmp Cbmpbsllacwscmpbedd iapcording do thidi s DNA
matri x ha . ho

transcri p ﬁegeﬁlwﬂ\'/\\/’tne?@%r?@&?’“? \5‘\7&98?%% fﬁ%zﬁggﬁ?&ggnuc%gg%f} COtn qetfgﬁc%% or the
RNA t 0o beagoefieg @dhapcesa\ttlrmemicmatﬁso:nec‘shgeiaj a fsefe and eﬁemvelamwnﬂimmm pbion.

Al di t f
R TR NGRS B BLEGULE BT, 0 T 05, e 2
subseglenin ¢edlo batidsass fanftgmrtmofv”voae gl tasndtutemntflharnb(rﬁrmpreemrl Cavéw drrn

mvent | on"KPE & ghe ol Pl O s TR LB B o U MR Bcl 2B POBBE R . L

et at, Deemtibogyenen 298gene]orany,gher mrgteﬂﬁﬁopeptlgeﬁw@e%bubsbove, lan@E\/( ry-1

10 (GenBa C r.o ) d,P n
acceSS|onB§Uﬁ%é$§Q%%%5g$ggq?t%qf ng&hﬁ ggfgaﬂi%rﬁfﬁgaégﬁng T PCR
Pr oduct s, timpur @ijepss ar azﬁolcec-:rdlserasm y egrdiovageaRr Tb&@hmlaogmfectfmw disgase, an

| MnOVgH T OBuiof Rl Gisise, BAER-BRAAR difchses A00Ls dlaLERRSA aBBbAD ifidtick & Of 1 he
conponents o RNA" ¢onpl eX accor |ng he present 18 |nvent|on whi ch
means t heernm@se é'f' imelarespanieoAbthetsaame FINE, bbeevem a 'safpl and effectiysiamnauntt is anded)
to the ong,plenBRe 1fldBAPSRIGLISRE! MllEa 64 icfarlpYinheVhrah it heboe qgd 1s
chosen as Suita or the particular applicat ve e nass or

mol ar r at mgnégnegdHieraiyndhas s tmsmetcbiengqp@p&dblaéseaaﬁmabtlm@tlpzma@‘mytaa@amdaw t han
1:1, 1.2, 1:3, 1:4, 1:5, 1:6, 1.7, 1:8, 1.9, 1:10, 1:11, 1:12, 1:13, 1:14,
1.:15, 1:16, 1:17, 1:18, or less than 1: 20. Al ternatively, the nmass or 20
nolar ratio of the one or nore oligopeptides and the RNA nmay hi gher than
1.1, 2:1, 3:1, 4:1, 5:1, 6:1, 7:1, 8:1, 9:1, 10:1, 11:1, 12:1, 13:1, 14:1,
15:1, 16:1, 17:1, 18:1, 19:1, 20:1. Preferably, the mass or nolar ratio of
the one or nore oligopeptides and the RNA may not be less than 1:5 with
respect to the content of the one or nore oligopeptides. Mre preferably,
the (nmolar or) mass ratio of the one or nore oligopeptides and the RNA is



251:5 to 20:1, nore preferably from1:3 to 15:1. According to a particul ar
preferred enbodi nent, the mass ratio of the conponents of the RNA conplex
according_to the present invention, particularly the mass ratio _of the

| east one WRH(M¥cul e) of the conpl exed RNA to the oh&lEPZ0a24

ol i gopeptides is preferably 30 in a range of about 1:100 to about 1:0,5,
nore preferably has a val ue of about 1:50 to about 1:1, or even nore

pref erably about 1:100, about 1:90, abgwut 1:80, about 1:70, about 1:60,
about 1:50, about 1: 45, about 1:40, about 1:35, about 1:30, about 1:25,
about 1: ZDeteﬂhﬁattonloflEzhesabmutts ly &n ah@utvithinS thea b af foas@l@le mkedizal about
1: 2, about 1:1 or_even about 1;: MQ 309/03048& P2008/ 007244 79

r egar di ngJ”ij%“‘?"értT"@ %’f"cﬁmt‘%ﬁf Cq A5 '"&rﬁ%r iveptiondia sueh may be
fornmed bypasmticaitiegl) tdwqp@hnbrlmecabaweeefsr@eeml foal é)éﬁn‘ipml\ﬁlﬂ'tdﬁd BeémigUBBitedVDSt
preferabl% the mass ratio of the at | east one | ecul e) of the

conpl exed MBI MathiRWifed apge Fhdiom 88i Yd Ese il $9 ”Ffé?i" eH mpre. aSHQE Aot bout

1 50I tp a&wegécuﬂce a'aqdulﬁkew secorﬁph@eﬂokm ibidingoto Ttr:ﬂﬁuﬁ@ﬁﬁkﬂﬂ%ﬂﬁ ls;ara,a‘ it he RNfA
conpl ex accordl ng to . the sent venti on, rticu yt e Nnol ar atIOO
the at | esaesion e Rarlseliy afteqp berieeaiedise dhe ceoraaq he Phiicab figtegs!

ol i gopept parRst tobeletled) tAbkdverif/as Bictitdlg thOd@aisay 6fltﬁé1ir@a"tm@ritelﬂ1§ hb@Ek of the

enbodi ment, in a rﬁ e of .about } 20000 to aq ut 1 00 or even 1:250, nore
pref er abl §PNRMitRNtANerEARG Of e BB {PhBEEER G b aifable: s, used 2ad 8T Rbr o
pref erabl mctia&,swahmarwen@me aﬂ&Qe tﬂblﬁélireallngQﬁQtor atmeUphakmddlicalpbout

1: 800 about 1:75 0,_a€§ 7008 bou % 6500, t 1:6000, apqut

1: 5508  aBgROsTioB SisErribag bete Cf“zF@o‘H"Pa pr humppand 35‘6 r vEteg BTy Megigig

1: 3000, ap@pbsed: 2500, about 1:2000, about 1:1500, about 1:1000, about

1: 500, about 1:450, about 1:400, about 1:350, about 1:300, or about 1:250
regarding the 15 ratio of RNA: peptide in the conplex, wherein any range nmay
be for nedThy(phavacaitigl) EMp&fudnrhec@lamg&oaﬁeﬁvémnealdbw.béuih@ratmo Medrdig.  Most
preferablg the nol ar, rati o of th%?l ast oneﬁﬁ éﬁﬁlecule Bf t he

conpl exed PERRSE o2 tHERG &-agerpreter Ygabr? arma&s%t' Y HERG Qe dae dFhbout
1: 10009 t gudidelicartied QR6d hefy remm,rasﬁdlmbaineaﬂ Rofepesifsatibleh@lidndraliquidit i 0 of

t he conmpopents of, the RNA conpl ex accor o the e ent jnvention may be
e o SR, S s of PYBaURE cmend Shishgre Byihler B amiiEtet Rapont

1: 10000 t persdThe ler@OGompatibldias aent ifoxé nhnd thet theé es:entueht@\oemelcsa:ﬁw otitien ol ar
rati o and the atio .a i cal I depende n each ot her, V\/nerel n
cach of |t AEdePrat PhbSha g B RIPSR e ren RS el F ke RS or
peptide | endgtha. aukldlﬂ\@\sebstarfc@l‘opﬂblﬂidﬂ@&‘(ﬁiitaﬂ'feddrethél‘d’dil'ﬂ’f_ﬁ)'sltlﬁrlﬂ astshéh amb®ith ahé 0 and
nolar ratio ated for an erein a

25 th C era | ex, sizg,

Mass ?gitl 8gperalfopt™ '}/’?0 Sucﬁl tﬁata?)‘br B'ffaﬁfé?rel“f}’ g'gdpéﬁlffng"f'ﬁuya '?fE’F%l\r,m? atio
of about ﬂphﬁﬂﬂ&@uttca[beﬁ&ﬂmeneéﬂofe}ieB@'hﬁdisytlo&l(lfmdéulrseal(ﬁonﬁmbﬁbf adecbcoBms sutlat i 0s
is given in the e used for cal cul at.ion additionally.
30Fur ¢ her FOFE WoYTE FARER BiegPhmac e LSIER 'hE RSO PO RE S PR S RS he
present i pvemgair@Rprepadii ofcthie asded [irbtemls@t‘ e.g. wbultlhehibit tHeaadiunepeniRPpiential

(rol ecul e f the co o the gne or nore qli. tides, al so
bocal cur Bt 88 BRPiRe BE! ShaPle st iRy Sh bER S S SR TRAGEN 20T ) ot
the elfi r sufffdiéntiydop teicityFo Ferekathpinauitdb | oipr RAInisypliaetb laypeesont@baseadbut 3
WO 2009/ 030481PCT/ EP2008/ 007244 80 nnol phosphate residues, provided the
RNA exhibits a statistical distribution of bases. Additionally, 1 pg

pepti de t Ypiriesl dry chaseh alependabiooit the waypbf adniinisgeion) bsitdoeslid deb@ndécntn on t he
mol ecul ar ,wei htla d the nu @ of basic 3niquacids. V%& ﬁng%v

cal cul at eB TP BN §iFo et &E a1 EPaCERIC R A 8 R Fi (P e 292 ﬁs‘)‘ 1 pg
(Arg)9 codétatmsecammmmﬁ% b$ trmmbdc( mrvg})@h medphdnmSCeﬁﬂealxccﬁmﬁ)Smﬂn pmﬂrdlhgm C
a no 3 th_e v P 5 ralrl tEnO ere zﬁe"g hanaces 2 ra(gslro Ofcc%r t t}11
RNA/(JE\rg) an I\VI’5 ot} jis, 2din ‘f' cpaf) EHTCAN SPBRO AR ACS e%l%r

cal cul at emvbomOrmaotbamdnmu(tamHe‘ouémmpresgturmedﬂguhdrﬂmﬁﬁammbtes Bﬂ:lunieterg)gen

W eh 2 po A6 R mshodshardenrah . N e brufulRe oty T =
pr ot am nerr(t@nermunsmﬁbmuts Zaﬁcapnmid/or intranasal routes. The suitable amount of the



10 protam ne nol ecues and thus 235 x 21 = 4935 pnol basic nitrogen atons =
4.9 nnol nitrogen atons. For a nmass ratio of about 2:1 RNA/protam ne an NP
rati o of about 0.81 can be cal culated. For a mass ratio of abou

RNA/ pr ot atf Ré"HP%RFP ratio of about 0.2 can be cal cul aFEB’EP?OHS"?%é“cont ext
of the present invention, an NNP-ratio is preferably in the range of about
0, 2-50, preferably in a range of about 0.5-50 and nost preferably in a
range 15of about 0.75-25 or 1-25 regarghng the ratio of RNA: peptide in the
conpl ex, even nore preferably in the range of about 10-50 and nopst

prefer abl dphhindcB@ich R N@fpkitiah Uétordirz o8) the ANMIIRBH IBVAE 18 He wedtm p& esent
invention relates to a conpagsition, pref era har maceut

c
conposi t i BHEMUBIHM SrREe BXPEBmENE KeRs mmaéeeg 'msﬁgf?mdﬁhén%% gﬁ&Wltz‘wut
i nventi onb@ﬁ? iQRE BRAkd, YndHelsRi W TRBEIM tshec, hibliseS Wit! @Y £hdCRINLH PR anditin 06
further aUXI |ary substances and additives. The (phar maceuti cal )
conposi ti Bied %ﬁ'pl oyed according to the present invention typically conprises
a safesand effective anount of a conpl exed RNA accor di ng to the present
i nvention, As used herein, a "safe _and effective ang)g rTgans an anount of
a conpl exE@dmigstered 8t tavig feran et by iniscion. ihavawiter B1RY Sachleded frempPs9sde an

ef fect 25fkdowaRt: lisvtdMic Jallﬁ@&tﬂ@tldnrhn\dﬁuﬁ&egrsdhlrbﬁé' é/ ph%spﬂ'ratetlﬂjﬁ'efé@légﬂtlons
Si gnl fi Cant | y an expression (Iln vitr of an enco tel n as

descri bedrffsied uni dese fgensfog W@Faaréwﬁ@amey'eée figls QMAtesi pNYsig 859%? B%Iy or

an ant i gepslutioh ordiytufts ifdredtl ©f RiRget a@8RbILEEN. e PBHET L BIRSblaHNY Eholdl@ bé Nduce
a positive change of a sta o be treated &ln vivo) in a cell, a tissue or

an or §&ni §ﬁ’|HJ5t%d6’ab&“Vu%Bﬁgﬂftge%ﬁef‘ﬂ?b]&féh‘?}é 4ii sease, a cardi ovascul ar

di sease, an infectious disease, an 30 autoi mune di sease, (nono-)genetic
di seases, etc. .as described rein, and/or to induce or enh an i nmmue
response. PrEferaile @ﬁr{ﬁhac'?‘ﬁ%e“t’ﬁ%b\éW@Pos”é)“ E%ﬂ‘i‘é"saﬂﬁ BVelve | GPap i"rﬁ%grﬁNA i3 | ow

enough t ovawpi AitsRitivelys t|$é GhatrhiRatical) Bahpdstichaddcyrding td1ehet h@ér&ﬂ;}h ey
di seases as nentioned h |n that is to {s/a%/e t o render, possi

r easonabl & 3 Bmecaav 8iges &AEer fliqui EH@@?'O%WSEFWFFFE 20‘68’/‘6‘6‘-‘7244 81

Det er % nairbﬁﬁ%cﬂfm tah@sie tHel HNAS)fttN@tﬁrﬂblle)(ed RQA ofithdbResérii@nvedi@e cedesrfeagonabl e
nmedi cal The concen{ ration, of the conp I exed RNA accordi ngr to the

i nvent | onpf e'gfu wﬂﬁﬁaamﬁlaww thg| encadstopretefn. dﬁ§8&saﬁ'5%ua%%fwéeav5w he or
exanpl e, ‘(}éﬁahﬁéﬂeuﬂi&l)rtQ)n{pcﬁ'ltrbﬁ(id:&ﬂfngtt@ thVifvBhtiorA.ca d@ngsr@agﬁwrcefxaﬁnp@nhe g.

0.1 ng to 1, 000. m or even nore. Such a afe 5 and tive amount" of
a conpl exéﬂ“%'rg‘%%? BP% o yafer by ﬂ\/@wwnwegﬁewswo te&aLﬁ%Eewaaﬁu%a h the
parti cul acompaditont ¥ thigistin Ggliddorad sbblarrag& ;a@ﬁrabh@twssh > ocriaM %%fesmh at he

he state, t e uration o e

patie to be treate e severjty of

P At Ll F bRl SRR Dol TR IUTD RBHAD B iRt &b Petginaly s
(phar nace@btaesalmys)altstpréfa’ab@ gaNdasen wiedpaadiuii Balt.aRcéREihgr®d W prlafefreti he
know edge and experjencge of the |treatl doct or. Bﬁﬁﬁtg)harrra eut | cal
10conposi €MBAY! Bl 0 AR sl S & ToJREeF UM 1 SPTaITE GofRgs

vet er i nar yalge@hginad llpblfthﬁﬁE}ecfrdS}Ebl(fﬁhaﬂ’eﬁH@%rrﬁaf Bualmﬁl’rtcgslchloﬂﬂesaﬁmiddl ng to
the inventign descri bed he{e can ogtfl]onal r| se %U|tabl e cgrrl er,
pref er abl ¥ P YRGFIeV el eI Luthehpveraudes EFbbRlES, bisPrROIaSs o SlpER

carri @s"” lﬁsaﬂplbem.th gleetoalbd yndntichadd Bsreadre, fox tn@rseduamnmt NeCle rsd) NABOr

For adm ey G - 407 MBreCoril o Pt PEese et A el e Rbans

that the ¢QDS!, i KHEDS, sandfor tK)BO L aimplodt theoBalaiu® arapabinegresiubesakgCatiyedal,,

t oget her with C e C i to t inventio d e

auxi | i ar y\@fhbs{:%ﬁ%%%gg@' ﬁ&'@ﬁ%ﬁ{' 3’551’98’%8@ Mﬂggé'd’ﬂﬁﬁg‘r ??%ﬂ%ﬁ@@ﬂc@eand
with one Zﬂeaiﬁmtﬂﬂfﬁer ican éhlidiB.ﬁdﬂ&ﬁlnS(hrgihlt hatong af i thé abataetnh@iﬁoméd eltioneulrd a
SubSt%Btl lt?é Iﬁﬁduc h‘f 5]@7 eut cal) effec enes . of theltcorgaosition
under “usudP COREY tiBR" Q '(S’E:eé‘Uréuc stit g8, “ %‘fﬂ” e R A

( phar maceuhloeide YNad), icdlctym ehlotide (€adpded optionatly nﬁ;taasuumv@ﬂbrsjanm:a,ss atb

i mpai r expressi o otel nhi bit the

i munogeniP BEPERT olrogler?rH%nsqS%ﬁlpé%?% Rﬁf"t"ggtlm'éeo&b C‘a?ner nust of course
have a sufficiently high purity and a 25sufficiently low toxicity to render
themsuitable for admnistration to a person to be treated. Carriers are
chosen dependent on the way of admi nistration, be it in solid or liquid
form Accordingly, the choice of a (pharmaceutically) suitable carrier as
descri bed above is determned in particular by the node in which the
(pharmaceutical) conposition according 30 to the invention is adm ni stered.
The (pharmaceutical) conposition according to the invention can be

adm ni stered, for exanple, systemcally. Adm nistration routes include e.g.
|ntra- or transdernal oral, parenteral, including subcutaneous,

S M



(pharmaceutical) conposition according to the invention which is to be used
can be determ ned by routine experinents using ani mal nodels. Such nodel s

i ncl ude, i t being limted thereto, nodels of i sheep,
nouse, rasgbag%hgﬁﬁ'non-hunan primate nodels. 5 If adn%ﬁ?@%gﬁggﬁFﬁ l'iquid
form e.g. by injection, the carrier may be selected from pyrogenfree

wat er; isotonic saline solution and buffered solutions, e.g. phosphate
buffered solutions. Preferred unit dosg forns for injection include sterile
solutions of water, physiological saline solution or m xtures thereof, e.g.
Ri nger - Lathes¢ st UsireOBpichlie pickadt BuUche Sigjedfidrorsuffehosttidnsley iidedlj mnstied to
about 7. to about 7.6, preferabl abo%% 7.4. Preferably, the |

( phar mace ?TEF?“EBHp%%?Wﬁ@ﬂ”cﬂﬁ?ﬁ%ﬂ%t?h e IVRINEDy & o AEPELelP iR PR wat er
Al t er nat i phhiynackdtizal) praposi@Uulf itials)in GQUIHGSHY), iR @aEtEtitgof 0 [da8Ees0 mvent i on

may contain.an ipjection buffer as carrier f 1,1 quj reparatian, ich
preferablVﬁPW5FhG%§eiga¢%dﬂ§F§%§iWﬁfﬁﬂﬁﬁ“r?cﬁk@dﬁﬁgtgﬁgﬁngﬁﬁhﬂﬁﬁx%@PRNA of
t he grsés edd|citm\aggior ﬁﬁgllﬁk?dﬂi; clilondeXCACHY @hdinjextis® bufe cﬁrﬁ a@a{hﬂab ifrin @r‘fbotlhle)
encoded pyotein, in cells, tissues or an qrganism_ The. armaceuti ca
Conpos t | BIPeReEs A E0PHR e e eab BB Semmerir anr cbressa
aqueous | mvesionpim hisf dodtexdtheviBfeefionbuffeh iClypeadms,, issibhib or @éspaehictio ebdte t ot al
(pharnaceuticau) congo%h%:on,lifeéhis is(%n quu%d.tonnnsa S diunbsalt,

pr ef er abl §5&tViheERecEl MfPagisy arTesiptce Bediyme by (PG INPE PUfieretas ciiBey at

I e?st 0. OEjganFalsainulmranldbv@r sdiBEHNesSit ¢onparkd l,wiﬂhrlﬁe @phﬂdcolaalrdfeﬁeracepaé?ieai u(rjn
salt, prefera at | east, 3,mM potassiumsal.t. Accqrding,to a preferre
erbod frentichipadeslaom & s bovelruionsy sl Parce RdraskiCeriag® K IEEls onal 1y
pot assi untgséd by cRmbss pedtien cotcdhtration Bffe@et preferdbf being afpldyad! Refefeaiten of
hal i des, e.g. chlorides, iodides .qr hrom des,. or. in the formof their

yr o deSede bk ot <rBRPp AU ST BiE el B8 EBre s FE G e o
be menti oaethphe ridodt, dymplofluidheywadiflurdssarl dthdafldlids Nalch ddabBr in Na26sds, oNaHCOS3,
and/ or Nag5Q for.the potassium salt, opt.ionally, present KC, Ki Br,
0008, KR ol SesbgRna P EPYach B s PRRL IR oP e gHes AUyl

CaCl z15 Cahre kbaBh to a pa€ssBskilled $Othe ada( OH) , , Mgl " Mgl12, MyBr" MHCO3, MySH4,
and/or Mg(OH)2. The injection buffer can also contain organic anions of the
abovenenti oned cations. In a 30 particularly preferred enbodi nent, such an
i nj ect i onThalinjeztion baffekiopBorasly sahtmed odiherplcdhinatdudeal ddakposition akcdrdifg edl or i de

Cad, tianal | t assi hl oride (KC). it al i Tble f
bther ant BraRtastRs cp 8BS P Rin W BhlreFarky i wambieaes Thogs BRoRL 8r 1!
2009/ 0304BAIPGTERASN SRRtk r §Richiesemananitod. larepiefeped aibpdipieas drivever, t he

injection buffer optionally.used in.the har maceuti,cal) ,canpositi

wcbor ¢ ng™e Sveefrer® RRosstt ¥ mipin PRtiaBed PSP REPEITATE bt RBSRen bl
conposi ti preciksély tbhémntais nan nbh-gharded @pmponénits, asuclo s e firr etangite, ofugak. Meast 50
nmM sodi um chl.ori de (NaCl at .l east 3 ot assi um chl ori d KCl ) and at
Teast 0 0P R Bt eitiain BTl inBRl ERR Pt el Mg B o
buf f er canoléting) of hiee fatkaln ®f alkdinie darthemietals] andnohiorsp i piaaicolar hiypahins c

i njection buffers, In gonnectiop W.th the esent, i nyention, .in.thi
cont ext tHeeSCf'?ﬁJe@ Pon @b fpz_f Ofsnﬁyb"é?ctt'éjﬂi Bll?ﬁrelrs% eg’ni“é%orresﬁ)%ottooﬁp%htloﬁ’ll each
case @bt hiphesmeettidat) dongopition,ii€Cthiais neliqid fom, nedietembly betwekhd amj 86t i on
buffer has either a higher,.the sa | O | ontent coppared with
Che part | BTt by @edhdaie e PR Bl Roadichn P Sd bRy REDRAGES
abovenent borad Gallt appwdpriate, the injettidndadfet canddsvagpataima bhifercedtérs whinkhsfeds by
osnosi s of_other ¢ entrat4o f,f ef.er abl v, bei n l,0 .reference
medi a her l;ehea'P ‘éef:t'?no?uq%(zaitr%ﬁ%ﬂfer ci @ﬁ'i @ﬁ& \%\?{F% f%cegg?%lehg'ﬁh%Sp\?]?@dbﬁng%yﬁtg $, such
as, for eki&Rffl er BhsD)/NaHhPh..f Homeyverc ythesiojectidruibdfferosest very fphuicdlariwhi ch
OCCUr ;4N r.L1gui r ional | v el in"in

v tr 0 e RS Gonthy hoyf s 3R otk Ehe Y B AR L= SERL B sl g 1
the art. @l injection buffer optionally contained in the (pharnaceutical)
conposition according to the invention can also contain further conponents,
for exanple sugars (nmono-, di-, tri- or polysaccharides), in particular

gl ucose or mannitol. In a preferred enbodi rent, however, 20 no sugars are
present in the injection buffer used. It is also preferable for the
injection buffer precisely to contain no non-charged conponents, such as,
for exanple, sugars. The injection buffer typically contains exclusively
metal cations, in particular fromthe group consisting of the alkali or

al kaline earth netals, and anions, in particular the anions descri bed
above. The pH of the injection buffer used, with respect to the total 25
(pharmaceutical) composition, if this is inliquid form is preferably
between 1 and 8.5, preferably between 3 and 5, nore preferably between 5.5

— - o P — - .



84 The injection buffer optionally contained in the (pharmaceutical)
conposition according to the invention can contain, in addition to or as an
al ternative,taok fnnovalent and di val ent cations des%&#ﬂ@ﬂmw&h? | ent
cations, in partlcu ar fromthe group consisting of alkaline ear net al s,
such as, for exanple, magnesium (My"), or also iron (Fe"), and nonovalent 5
cations, in particular fromthe groups consisting of alkali nmetals, such
as, for exanple, lithium(Li*). These &bnoval ent cations are preferably in
the formof their salts, e.g. in the formof halides, e.g. .chlorides,

i odi des orrhé:)rrqn&;desuff@rophmatlllyeoﬁmhﬁdorﬁ tHel{pharmbyadtiox) ekesposition heoatiegto

bi car bonat,es _or whi ch e nentlo for
Che 1 o i I RSESp Faff e ciingf GTR ST o PRana e SSF Mgy AE R B

salt MyCl ‘tatMpb desciibedygiBralnt bATCES,in I}dgﬁ@lar faord thgngJ’p EQns&ﬂﬁg blodlkilime ehrtion sal t
Fed 2, FeBr Fel 2, Fﬁﬁz Ee203, FeCO3,
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t ar re
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al so by a _co nat i qn of ther aI ent. catj on nst ead,.of nd/ or
a conbi naf Igogbgf CaPh%‘FW n&'i'é‘f %? ?rg'ﬁ%g'(’f"h% bos °o<; NL{"IS “’ar’]e”g% %?”?ul ar a
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| east 440 eyen nore I eash 9 ref erably
at | e%gt éb% g grﬂueo 50!95{5?n ?l?lll&%loﬁgllme eaf mtetael/sgnocgaliol ?rtietals _arg eﬁ‘u GD vaI ent
cati ons i mnstdad of mpreedi dhtttecCaB*eorooeepepntueely,bya Cad thannjectroestmﬁet used lagcorting* .
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i nvent i on nootibEdnsb@ec kars iinvdeley heatepbised by maéaehtcasatqt}mn dindr, dectively,

2009/ 0304 44. Q- ! v 0 a to
cay. vt REgseccpgors R fEd iR Mk BRaTBARA S0 b Fhb@bnatdlidifer or
100 %26f tdhelenbtaionsrivstaaidtof Cet") ajid»(ﬁalaemnbcrastlpmnfsothjeusoncaza|ema¢at|peqamremedt s 100
% of the |4 | 0 f the
i ecti on PoORr T BARCe: £ comBRMR S E TR ol AR bbbl
conposi ti amg allplinecedth3Metald HO refpetmlysadftcshecon@mvnbdt cationhdropolthe goop

bref er abl YohPrhg of e L BBl SERIY phfechifle B0:BRIE Gy ol LRI PR cBr ofrer ably
up to nore prefera B 10" or] 67 “6vén " 1or & preferably up to
5 nol' % INakewe der arhberaet;‘ﬂ%at ere&bttgiy aqutSMQ“/mV% wprej msfetablylaele@ﬁt &) farandgl y
sol ubkg s Al e

oresont | QUL mereRoii: s U 2 e AR clial Bt ar s RECERRLEH SRS
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phar mccalig! P At ab Bl VAR buRE’ ol crRARA) Efhe Sraricenteal ) 509
mv] pr ef ercappysifigromcesiimgvot the H0O@ntNV) condaies enchfsella)’ &y adivaBnhiatioo 280 M
particularly preferably 60 mMMto 110 nMin sodiumchloride (NaCl), from
0.01 MMto 100 mM preferably from0.5 mMMto 80 mMM nore preferably from
1.5 MMto 40 mMin 15 calciumchloride (CaC 2) and optionally from3 mMto
500 MM preferably from4 mMto 300 M nore preferably from5 nMto 200 nM
in potassiumchloride (KCI). Organic anions can al so occur as further

anions in addition to the abovenentioned inorganic anions, for exanple

hal i des, sulfates or carbonates. Anpbng these there may be nentioned

sucm nate | act ob| onate Iact ate rral ate mal eate etc V\:hl ch can aI so. be
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provision of liquid conpositions. O her conponents which may be included in
a pharmaceutical conposition of the invention are e. g enulsifiers such
as, for e en(r); wetting agents, such as, . sodi um

| auryl sulgggeﬁm%%¥§uring agents; flavouring agents; negl ﬁ@%@hgérrlers
tablet-form ng agents; stabilizers; antioxidants; preservatives. O her
suitable carriers for injection include hydrogels, devices for controlled
or del ayed rel ease, polylactic acid angb collagen natrices. Suitable
carriers which can be used here 20 include those which are suitable for use
inloti onsla“ca‘seanmnogelbm enidnt ket lis ke say, fwith eespedtpiouthd bl tphalheiceutlcal

adm ni stered T or alsl, t abl ‘o Su d.the like are the preferred

uni t doseayg%%$0$h§asﬁ%¥ %q@gréfggg L%ﬁr?qa" Fﬁ&&?g F 57°8¢ S qﬂose
forns whi mbresems b@o ?Jrsefdhé mtalondhn@d]fnnmnswlattlcamrar ehe/\queokmmMmmmftthre prior

art. Their.c end .on Seco ry. nsi der at i | avour,
cost and ¢ ec? g’Ufsf?racﬁ'l cionf'n '8] Hasar e ng} tg{f“? ﬁcg]ac%ﬂ‘cgrcqnﬁ’ gﬁ? chJJDses of
the presebd rrlot%@ﬁthe@alt.acrdwme&d :Inethe mibte:rmpte@iab{y UhmmlTZS aidif} preferabdsupyo a
person sk ar entlon Vi invitro
in vi v%é (r?oé’hs ermorﬁ pn%?ﬁ@ﬁ f' el n%rdaera\%?y B%?o; tr‘l‘cg?’ﬂe(’w th the
corrpl exednﬁMAp(eferaHMa uprtesemblb, nMeMaeomo@smdbsarbiyi be do 0mboy ef |ﬁ'shh1b|lmment| ve

(o oS SR SSRGS TPt SHBE g e

prepar i ngirenticorargthove dﬁ»nlgclattrecsn‘pxlbdbqeplrom iaedor oEahgwhmhtalrerepdae/sgmble
i nven on Sk n Q t.h. one or
ol i go%bept | 8(%90 aotvl.vhlcgt e solu atsh(l Caqfdfl(%r;‘r#,l)l npr{e %?yl mgej:tlon l'T)uffer optjonew ny,:

( Xaa) b) cd'mane:f mdhe pgarmacel]ﬂcal caan(;iasmm@cdrdu% tretherinantior gamins O (M tai tro

I Viveds Ush ”&e#era% PEAMREXE RN PRERRLEY & ﬂmfro‘r’.{ g 4aq %gorﬂ' ng to
step a). repar ng an d7 of pI’OVI ding a co ? f'ned ove
accor di ngpamcdare,pprai)era@ly 6theM tw‘eIrt‘DtmNenwnduumtcrthrmie (INmCIWlfmm 0 Pangfi éc i 0®N

met hod f or i " aa n I r U h o -t he

present i nve‘n?r'e a%?yt horg' 5gcn{%{'fﬁrtlgeadjl %O?e Rretferati hgﬁ)ﬁknomﬁ)ﬁﬁ?got e %
conpl é&edc%m@lmrmd(ihéla)and lenrparllysfesn étmb«ie@siOOonm Eméeraiﬁyrﬁrbe»(@dmwtm h one
or nore o pti de h enm al..fo s)n;
(Orn). (ng(?%mp%e)% reg?a\ﬁa’ng?@ fpr ov%jdioﬁgrjngt conp %’%&’é‘@gﬁ?{w’éw forﬁ J:above
accor di ng anlon$¢aemlsa)ocm3a5tfthﬂer armmpxrlhsddrtlhetqdhephm\ameomrmddvicugarm anioss, on  of

the | ts t h [ t.A [ I
Formut a (& oy Pl dpfadsr GBe. B ApRofe, ABRREhGES Kl i bomnSIBRb O o
short pepsict@matedadobiesatsubtates rodpig) maleags etd,; (Hiah) cafrateo0 bé Xaesent iar e
wi del y, kngmlﬁngug he art and may enploy e.g. solid phase synthesis such as

Frmoc sol i ase synt hesis or other suitable nethods (see e.g. R Mrtin,
Ed., Protein Synthesis: Methods and Protocols. Methods in Ml ecul ar

Bi ol ogy, XﬂlinjeZJonl_Mmpg‘pt%ngﬁ? céri‘t%%@ In the (pharmaceutical) composition according to

the invention preferably contains lactate. If it contains an organic anion, such an injection

A

buffer particularly preferably contains exclusively lactate as the organic anion. Lactate in the
25  context of the invention can be any desired lactate, for example L-lactate and D-lactate.
Lactate salts which occur in connection with the present invention are typically sodium
lactate and/or calcium lactate, especially if the injection buffer contains only Na* as a
monovalent cation and Ca** as a divalent cation. An injection buffer optionally used in the
{(pharmaceutical) composition according to the invention and as described above preferably
30 contains, with respect to the total pharmaceutical composition, from 15 mM to 500 mM,
more preferably from 15 mM to 200 mM, and even more most preferably from 15 mM to

100 mM lactate.



20 Preparing and/or providing the at | east one RNA (nol ecul e) as conponent
of the inventive conplex as defined above may conprise according to step a)
a first syps %0%930%1)’ nanely provision and/or preparat iP@S/E?EOG?deW | eic acid
tenpl ate, V\?II ch typically conprises a sequence corresponding to the desired
RNA. The sequence of the nucleic acid tenplate 25 my be any nucleic acid,
e.g. a single- or double-stranded DNA, cDNA, genom c DNA or fragnents

t hereof, etc., which may code for a th¥# apeutically active protein, an

anti body or an antigene, or any other protein or peptide as described
above. Tylpifcatdlated DNAosdiguienes, (eg. gn sBINA oplsamivasl, fopmeftbe qibhynadcautical
lineari ze [ Y Yo D or._this pur Preferably, t gquence
of "the nocreretbe B InFARLPXE) b8k AMARRE vt LR] B s SI5yAE

pr ef er abl garaers (cexqongid@ntniheeof, or.g.hargamgswah &NAorpedaynpde, dsdode] gllicnge sid e.  Any
(expressi e nown. in ior art Q.. CO reial ly avajlable
(expressi %Oséeéé%rgﬁ%’ F léceea%ibfg(/tg a?n[‘@%{ng e SlEJasr%hd%f %P ta?%lg%&hprc gllluéélsre et L

(expr essi devivatinest wick agrfer, eaople sedipinasartcipsethylelbioshastby leed|ufd36, atlulwsd 7 or

13 bindin ) ream and/ or .d tr of . Lonin ite. The, vector
VO 2009/ o%@%é%%#%%ﬁ%@%%ﬂ%gg@‘f’ %ggrgvp’r {"é‘éh‘g‘”ﬁ:ﬁ@ e 816 LeUBEnhce
encodi ng sedritercipewagoedidny sewritee cgriotreisuifatanplant icdpdsucbr aanfoardxample, or
any ot her o Bl 0k 01O RERELAE: Ael8S Ghil BRCL BROXS MNLER diStbPHEBbIE! oned
into the %expreSS|bn? véctor,  e-g. via a miltrple cloning Site 0 é

vect or uspdyol§ frchoass, tfor eramgler pplypopylehe gherbrgesranyorbieat gnanngolt wpd cal | y
cl eav Wi rhctl . i i f nend of
the R 1 oY EEd el MR U RoRkyd e ShAE, ot i:d b He o
fragment pevipieniof iiedd cdihpssifmmevent s the transcri bed RNA from contai ni ng
vector sequences, and an RNA transcript of defined |length nmay be obtai ned.
In this context, 10 preferably no restriction enzynes which generate

over hangi Athes natsnposeth valsich enay. be Aatcluded Apad phSardceytidBh Aompepti@B8ef tBst X |
Clcl, Hac | . FPstd S okt D I c.)
are used. I%ﬁgﬂg{nﬁ’irg g g %b"éjlssﬁ %fnsé ts?%'nssé r’f&r;%\r{r‘é@plr? é\é?/rgwre ?rﬁgﬁvé% 'sngb%%ﬂ%’eﬁf,gntaﬁ’eﬂ

over hahgi expndsle, sndiupr ehiet abifage; meloubieg fagérte dlaupuring. agentsii mbdikdreerdwaoiersT4 DNA
pol yner as BAS. ) LY€e Lo . ) .t he nucleic acid tenplate
used for %Ple%gdr?&h%%%ﬁ’ggagg%%ﬁéﬁ ﬁ’ﬁ'ﬁ’é‘ggﬁs’é%g%g&gté\ée? one RNA (nol ecul e) of the
conpl exed RNA of the invention, nmay be prepared by enploying a pol ynerase
chai n reag}y . =l el c.agi t f Q t he
ot mor & Qg PR PP HECRpE 1R3kde hRReR SeBER B Thitoi Bl eafyll

pol ymer as eeldsiseciahjactict asid Fod chidagro meatriceheSutablenchriidrs wichpeannies usegieltire

pr ef epgbl talns 20ex | 0, r ept.ides,
nmor e %‘?ef gnrcgﬁéy@'% ﬁ%rrﬁ %E %uggl%l@q? {J(I’?J% Z‘kr)qéﬂ?g 'e%&e?@gsé%{]énﬁéﬁw%%'e etbgbl y of
about 20 nempeundisiésbe Pdingyistered perowllyr Bblersamapsrliependthe likeaare thd rreferraedi d,
e.g. the e e i bt .l ically
purified gﬁlﬁ d? {eeigeé T oﬁr% %@%%ﬁﬁ%ﬁrﬁé?&t %rggﬂitﬁne&adm%ggﬁh@i@?'aﬁ ET"gnxghi S
cont ext, peadifor oml Rdministratierc iretwetpknoven ©athe peocait.r Thed ahgicewvitldeperd e d  of
any et oG JRaRD chiliddhion,1sAth 3 HayoliPcof SARRIRagd SR WHES bk Rl 0
gradi ent, 10on exchange nethods or by purification via agarose gel

el ect Pdphiardke purpSigh sbteamesentonpendipa rnd gamhel iroplepeaied ithguttdidicultied v 2 aci d
tenpl ate, ,gRod finddtik hetd@nscription 30 reaction according to a second
sub-step 52) may be carried out for preparing the desired the at |east one
RNA (nol ecul e) of the conplexed RNA of the invention using the nucleic acid
template prenaker SRENN o Bolilistn SUP-HIPBr 3h)vins FRLEARA ARMEE: for O
2009/ 030481PCT/ EP2008/ 007244 '89 The in vitro transcription reaction

accor di ngtraesfectisgedlscr aulssust wigh diz)complaxgeh RAA| ofghe Biepane invention; as deperibad vi t r o
transgpi PhbR. TREGIeAve OinSird PR Vikd) Yahditibh RS Plr@RbITRARMdsNhET al Iy
conprises the nucleic acid tenplate as described above, for exanple about
01 - 10 pép'loptingdsrably about 1 - 5 pg, nore preferably 2,5 jig and nost
preferably about 1 pg of such a 5 nucleic acid. A suitable in vitro
transcription medium furthernore optionally conprises a reduci ng agent,

e.g. DIT, nore preferably about 1-20 pl 50 mM DTT, even nore preferably
about 5 pl 50 M DIT. The in vitro transcription nediumtypically conprises
nucl eotides, e.g. a nucleotide mx, in the case of the present invention
conprising a mxture of nucleotides of A; G Cor U typically about 0.1-10
mM per nucleotide, preferably 0.1 to 1 10 nM per nucl eotide, preferably
about 4 mMMin total. A suitable in vitrotranscription medi umLi kew se
conprises an RNA pol ynerase, e.g. 17 RNA pol ynerase (for exanple T7-Opti
MRNA Kit, CureVac, Taingen, Gernmany), T3 RNA polynerase or SP6, typically
about 10 to 500 U, preferably about 25 to 250 U, nore preferably about 50
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The nucleic acid.-tenplate may be then incubated in the in vitro
transcription nediumand 20 is transcribed to the at | east one RNA

(ol ecul e)wg%_ bsag0MPl exed RNA of the invention, whichoiR¥.RRePdg for a

t her apeutica ?y active protein, an antibody or an antigene, or any other
protein or peptide as descri bed above. The incubation tinmes are typically
about 30 to 240 m nutes, preferably about 40 to 120 m nutes and npst
preferably about 90 minutes. The incub8fion tenperatures are typically
about 30-45 C, preferably 37-42 C. The 25 incubation tenperature depends on
t he RNA pol yarer asptiosaty, peepgring @nd/d7 pRNKlip lay nemplexed RNAs aadvoding 3@ the The

at | east one RNA e o] . CO exed f i t] ai ned
by the transcri pﬁ%ogg']'ti @%pn‘rﬁé ’eéroaw;%m%n n%ﬂﬁﬁ?nerﬁg}%‘y?o@@g%gb?gﬁ%%%prﬁ (?%e in
vitro transcri pt ioigopeptidestharing bie entptied famnaltat(Am; (g tsh; (@my;$yad above,
typically in;the ' o) - jiia of RNA per,.pq.of ft. e used.
In the cont (r;b>2t ofﬁ%erﬁ*ggﬁg]rgeis%%?gﬂm tdﬁ%“%,oréa Otrﬁ?ggﬁ} %’F%’é’%o%t”gwgﬁﬁ'"ﬁﬁe in
vitro §ranscri pticomptaed BEAiprepeesmbad/dypravided accarding ¢@astemg). For this, the
stated starting amounts enpl oyed above are preferably increased according
to the yields required, e.g. by a multiplication factor of 5, 10, 50, 100,
500, 1, 00@repsridd/aprodding 50:00@xed BO/A0BCefined abd®according to step a} of the

2009/ 0304 / / 4 ter jnc ' : i L i.on .of 1 he
ransor | bU Vel Zad(s and? R ve iRl Timd REFRT ol BUEL Ce KL N b

i nvent i oncemplesqt RSAa the predeet ipherdion, ay be bartied bet yeartyodetkodwmovwmintthe pri or
art, g. .ch isC. fLlcati t . i Nl i

chr om? Sy B RREEREA e Ut hUER bR AER o MuARblrpEd yith gpe or

puri fi cat ineme olignpeptittse hpongatledkmpirieal ferubsE rgic(byshotidd©Oranane fyepariog DNA
can be re e.l g r j.Atl ' d can
be obt ai nggé.{’ggé’?g"gimaér% (é(%nqpal*g)%etgr R'ﬁhegs?r%g@se g r%b%'p i g%g%rﬁemg?@agg? galr)ﬁﬁ‘lﬂxtﬁll}}? e wth
t he transcoinpdg RElprepanatioppanciidrl grobisiodi ajethe dehstviotdr RDMased ithe oneler narer enove

2t 1 cast ONERiES el e fR A8 e e e Pl e T hvent on can be

subsedbently or alternatively precipitated with Lid. Purification of the
transcrib t ' P Thics. b

parti cul a%éﬁ%é@%%ﬁagagg’grogg I?%rﬁ'!)%? 9? géﬁ gé@g%dcﬂﬁt(&gé;[@]g E‘ég%&’ﬂ?@ﬁ‘l’(‘r}(g%one
anot her paessivisiely. kno$Priethe athand man employ egpreliskphape syinthesigtsidnasofmachsliRNA may

t ake pl ac i.a d r ifi i f p Y 1.e,

whi h'1 o BT ABUPER A8 o plible kRO e o SV, Ry PERRIAD “BalEES! g &
porous r eVidetedspndSeotero/s Wethadatn Makcylaphiasey. (WURE HitraaariyessY19980r  exanpl e,
for t'i? purification a reverse phase can be enpl oyed as the stationary
phase tor the HPLC purification. For the chromatography with reverse
phases, a Ppepariogapbioraprodingdhmal [e3sppeaRN (seteguls) asscampemneatrr{the pivertve, and
a polar s , -Oa;ﬁi' r { - L | S ¢ X in
the form g% }4@1‘}% faéf&s%ﬁ%vw t oqg_)ﬁe#oﬁ?p?{lsf \éﬂfﬁ%? %@%ﬁ?ﬁ%ﬁé‘fﬁ ggde%tgegﬁgb%ﬁlg

nobi | e phasevifigy apdfer erepeiatinn dbr efnerlglsl §6id tteeplaty ovkich dypiedly gsiemrisehas a
particle gj ; " 1 h &/, Yadkd pm
The rever gg&%ﬁgésggnrr%f’ %ﬁ[%noc%q%gr%ﬁk%ﬁ; ‘g}e uof(?eb&e)gg%. u‘?’%LC iaocué it?rﬁpclgtf ion
can béScamayelr Btnuclkeicackd gt single-aridpublavioandal | RNAveeiieh, senemicaDPdrasus
reverse PhaSRNIVIABLIL SuRRh lcBas ich & th R ABAN il dlodofin, hATMibka,hgadS,
particularly good separation results being obtai r¥e ) T_?le reverse phase

enpl oyed 28 3phganer AANY PG pipiei PhRePtide Bndeserhedanars: Treigellys ONFheesisenaghi ch
are not PQIOUSNASHSiaS Fﬁéf@raggsﬁ]r iRGHZEd ormD ) BE Apldyed ABF thie Poglosk- H. .
pressures ich are too high are built up, so t'hat preparative purification
of the RNAr¢ferablysdiispeuente obthe gupleicosid/tenplag pay e datedressipeluyecior, mere
reversg phageraplehaeaRbyiolRecdr R S RRAYo e AR ki siRe, QRO (exphdlsi

parti cul a?ﬁg rSo e”gi_?g olfo_ )f%rg%tm 30(|)r?gt o 4, O(CJITIS).’_I Parti cullaé)ic"y pr f(grpr eséllon)or e

si zes for Vefersikeowpdethspiiveartf-6 ovedealy avaiyte (expresin) Apdo's (Se@boves, 500.
Wth a revgh$R RERRF thaViiBerritdRSFreRME vEitdE Sre, G dxafipledflote QMRS KRBUHt S are
achieved in respect of the purification of the WD

2009/ 0304&tPeTAEBXBI3/ 10108 8teyupsirpaR 4B/ Phder IRKIRa™ PhEherening gte: 69 ved
reverse phase is preferably a pol ystyrenedivi nyl benzene, and non-al kyl at ed
pol ystyrene-di vi nyl benzenes can be enployed in particular. Stationary
phases with pol ystyrene-divinyl benzene are known per se. For the
purification, the polystyrene-divinyl benzenes which are known per se and
already 5 enpl oyed for HPLC nethods and are commerci ally obtai nabl e can be
used. A nonal kyl ated porous pol ystyrene-di vi nyl benzene which in particul ar
has a particle size of 8.0 0.5 pmand a pore size of 250 - 300, 900 -
1,100 or 3,500 - 4,500 is very particularly preferably used for the
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30 acetate buffer which, as described above, also acts as a counter-ion to
the RNA in the ion pair nmethod. The organic solvent enployed in the nobile
phase canyag el trile, nethanol or a m xture of thesprbWesoctely
particularly preferably acetonitrile. The purification of the RNA using an
HPLC net hod as described is carried out in a particularly WO

2009/ 030481PCT/ EP2008/ 007244 92 favourabl e manner with these organic

sol vents. The nobile phase is particul® 1y preferably a mxture of 0.1 M
triethylamoni um acetate, pH 7, and acetonitrile. It has energed to be

| i kewi se may tcomylise Iaynliqbwe@lcabbequemcet brecodivigi & ¢hgrhpsdicabneetivespdtedn, vaol . % t o
20.0 vol | ye Iy

remai nderér}QSB{jwya gﬂnén%éérp & Yo ?[Eg'tsﬁ%t%p [})%BE@@SO%\?%’P{?§§ abév"bd \ngh s

parti cul aypigalyadio bwtcethﬁdﬁxr:trqeﬁeromevqm egc‘oa di myltiple dldreng meedtuhervectbr t he
nmobi | e phagg contains 9.5 vol./0 to 14.5 vol.% of organic solvent, based on
t he nobi | e phase, and the renmi nder to nake up 100 vol.%is the aqueous
solverft. Elution of the RNA can subsequent|ly be carried out isocratically
or by ne .adi .

Separ at | ey LR SARAE AR or by SRBRe el BASL BhbIes ot bagent
or a nixtiiesitont whichrth¢ fusiratd’ e d @f dhret BNMis tchbe évaidnesinpa svitable restrichen ng
possi bl e h R I t he
Ol uti ng. acnrer o Qe BB o R R G e Haicphd KR, PO M T
step a) o‘fectdweequweem mﬂeam%‘ﬂfh@dn&!sflpttqfain&meeidemgﬁmrrwaivewetaineldelnpthepamtett, by

chem r be
sed, P SREREERS ret BN fn e e TR ort thal R b (P o8 Pt
cheni cal | #P@lyﬁmlieﬁg&lﬁsg 28%6i Qﬂ%‘uﬁ@o&/ﬂfﬂieﬁgfﬁé fghal Rﬁwl.f/f’sagﬂ\eht-"@d( Rerd!l &flc Aci d
Resear ch, 5;;7‘? ezpﬁg'e Slggdl Sh&Lﬁé;?gch rleﬂr:&f%ﬂeern estnne\@rt §BQB£ Qa %v&ﬁxaﬁ'@ﬂé}f’
makes use 0 condensati on reaction en a nuc eosl ospho dite
and a nuc} mgllmeerablyawalvése filled &pi &8 Vt'.lth lﬁgﬁqveo-rﬁﬂzlaNé F@éyf@ma%ccel erator.
Because this reaction usually occurs 20 conpetitively on both the hydroxyl
group in a sugar noiety and the am no grour in a nucl eosi de base noi ety,
t he st ects v lentiverio ghe oboyet the mydmosagld tpnmlge i used fetugrapanes eng/or s
required Lo, sydtRes! kst angﬁﬁwmn&uq Sﬂhgg&nP@Q&Pﬁr@Nb@'{%’ inbdiios) fS, Leaction
on the amino group 1s usually prevente otecting t am no grioup. The
prot ect i veregrred Pyi empleying ed polyeerass ﬁhﬁés"ﬁ%ct'iog PLRI- sthednudigie acisleterplate
informati @Qﬁy SNE 2R IS £ from
Arnol d et Bl%f Cé” or| (ﬁf?n ees%r%é}iﬁr%eg??e ALEl!f ﬁat elyg %tﬁtﬁ treﬁg?g%%n EbflanRieA
ai godeoxmlmemﬁ:bedmae% Fughergorgritte heenewéﬁecmrenlermed pgésraley contzigpai t ed in
"7th SynpasiiBreiHoulig!. %'chuﬁﬁérq\&m&ﬁﬂ’&e%?e prefQliPlof (6] 15 1oy AARIEH T
Series, 18, 181-184 (Aug. 30, 198 Chem cal stracts 108(19), p. 692
Abst r . No“U(i@#@?Siznd(W P@f(’-fi@BBﬁabOHh%R%}@“é?Fal "Benzi mi dazolium Triflate
as an Efficient PronDter for Nucl eoti de 30 Synthesis via the
Phosphor am dite Mt hod,' nic Chem stry, 61(23), 7996-7997 (Nov. 15,
1996) ; Pi Premig ‘gtvite transpmfm Erg Bicleih a¢ig] §- ghﬂag ioF CONA Bynridiesissd @ t h
3 ,51- Di n&ﬁshﬁg&met%elawl.p peal £elmwledparnetfeetfﬁ5#n RRAXY MUSHEOR Iéiﬁure a_high
Phosphoranldltes emstry, 63(2), 241- 246 (Jan 23,1998),
El | enB2r geieldedn Hs conmt méﬁe@omﬁmyem@@mamquame@@ut with the aid of any
Trifl uor opRiHdaNRsHT @itk lpRbARROlbdExaibORRME N ks dRe 8dfRHde! %r’du'eﬁtt riggluci ng
the Trif late C}ouB Tetrahedron Letters, 1980 (45), 3947-3948 (Sep. 1980),
al of thefrshaees PeiPadscd by euaiicatipy vieaBaoahge elesERrlgissiat i on of the conpl exed
RNA according to step a) of the present invention typically occurs
according to sub-step a3) &raddln a specific anount of the at |east one
RNA (ol e@itseguanbtoPrensaie pPE/oLpraviing e turteioid BIMAIBR-engPiviEIEpEar PES™ havi ng
the enpir iGdfiod ﬁcﬁﬂdill%tﬁérsgaond(shb@l)ep a2\ th\,sﬂe carficd &t Gorl %? thENREeRYthe MOl ar
|

or mass ratlos as i ndicated above of the at | east one nol e uIe) and

the one oft kgt ereRNGdpwptcrises! haypiglererbRNG b the imgergen ured thenpirsicadid
formul a (Qnplate prepdned acddiing to firtQUBLRP GXPR)defifdatioy@l cal |y envi saged.
Conpl ex formation typically occurs upon mxing both components. Therby, the
peptidic conponent is typically added o the RNA conponent, in sonme cases,
however, vice versa. Such a preparation step according to nethod step a),
however, is optional and may not take 15 place if the conpl exed RNA
according to the present invention is already avail able. Accordingly,
sub-steps all, a2) and a3) as defined above are al so optional and need not
to be carried out, if the RNA used for the conplexed RNA is already
available. Simlarly, the one or nore oligopeptides having the enpirical
formula (Arg),;(Lys),-,,;(H s).;(0m.;(Xaa)x nay be used directly and need
not to be prepared |f already avallable e.g. froma supplier. 20
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WO 2009/ 030481PCT/ EP2008/ 007244 94 Cells (or host cells) in this context
for transfection of the conplexed RNA (provided and/ or prepared according
to step a)wohfvoMsdssP | Ncludes any cell, and preferably,pctdphogdézel ng
restricted thereto, cells, which shall be transfected by any RNA nol ecul e
(as defined above) 5 by using the inventive conplexed RNA. In particul ar,
RNA transfection may allow for expression of a protein encoded by the RNA
of the conpl exed RNA according to the Bhvention in the cell or may allow
RNA (e.g. siRNA, anti-sense RNA) of the inventive conplex to attenuate or
suppress T h@-‘fewf!f@ Barsciaptiopfreactionradrding gemecoméwbsstrerna&) I tSPledl‘Yt@kl‘ted out
pr ef er abl y, i,nc) k60 GUERONON GufiBle! & (BotrankSih RN
cells, an¥h§P ceP gqﬁﬁdyf hdman ﬁe gﬁﬁo& pr o arn%tr Qfe&ﬁm ‘ gcterra
cel | s et ccypmprises thtupueclein aﬁtﬁlntﬁwelateesspdessrebedwows fgf ermnhrtlrr abpyt - hir TQrwnr sms
are prefe 1I¢BsRA 22N artaflh b
gl ycos Ia??%%mh? &ﬁg enc&%qﬁ%gﬁg$%+%; anecessfstgpé?'ét'r ?fﬁan /gJ %ﬁggbﬁled)
I n" conbr astcleis ﬁ@tﬂbléaﬂyt@b'ﬁdnde‘m Esansswwn(rhﬂbllﬂerfy'fﬂeﬁtmaie;@ﬂtlpea|b’e¢qrsprrseheler
post t ransiaf i-fhabe i) TR HoA0 SreRfatiy It PoBiy f ias gl The
per son sk??*’dg h t’he”art bk) N 1a$ge nunb r o%ﬂguch %% hi g gfm%uléryotrc
cel |'s or ebdut 5 i @smMEDTET. The3m V(@r’f@ﬂ%'rﬁa@n riedwaytypishlly ¢ompsises pedleptidauman
cervix capGl nORBeildeShix, GHinE GGk B ff & BVachscah

%Id HBcIS&de 'xr néC(_%e fté)rBresQ to c pr&h‘% ?r\"n{}ﬁﬁ@ of

hanster) ard further ce i ncludi'ng such cells I nes
developednﬂdﬁdkhbefétﬁrQODMrﬁﬂ%@@?ab@éhlhéonﬂépeewaﬁvméerh¢ER¢WMECK>HEK293
St 9 on g CORg lerl rﬁJcIe%HHé ?EéfgraﬁlgiﬁﬂE)lYtqttﬂnﬁt ﬁ:lqet!alsAfsUﬁ%lf'@;mfrgtrérﬂgrl e h&hila or
cel l Irnes are inpalre di seases or infections .g. cancer cells,
in 20 partlk@tﬂlﬁ%trco@ah@era"c@’ﬂhsxﬂﬁmeﬁﬁﬁ 68 ﬂh&N&p@Q’"@ﬂfasedﬁE@%ame|ﬁtT7o@eﬂ here
in the demtwkrtoeure@s‘é 'T%brn i 2Glatd, HNNAgsmi/rRéras%eAr's%OgPchm LSBT R

system or central vous system (CN Sul t abl can Irgemrse
be derivedp ﬁ@@r\drelﬁkfafraybtﬁb@uhﬂéﬁ@éﬁ@dhrfghfs! prefaehlyaabopb 88 to 180 ¢J, and most
Sacchar OMpFacal rﬁ)‘()‘U?'ﬁ)@ (S rmssofsm i Thuawwm %ggscﬁatror( We%mr)t is

Schi zosacchar onyces nbe, Candi da, |c Ia, and | ament ous fungl of the
gener 4525 frthsemeyie |prwablpémtérep FromviNase én orday tpa?rsrpre degiapatian; o ghei tmsiriketude
prokar yot iyg eﬁ%etstsonesmh (R8leCul) ofbﬁectcﬁﬁ;sreee@tmoftﬁe%vetr@rm&%ﬁméI,ﬁ Dird col i
or frombacteria of th eneral Bacill'us, Lactococcus, Lactobacill us,
Pseudormné@nscsmﬂepme@ry@é erefore esiopalycaddiionsll yesmynrisesoirckiNase fnhilfitarabl y E.
coil, etc. Human cells or animal cells, e.g. of animals as nentioned
herern are particularly preferred as eukaryotrc cells. Furthernore,

anti gen priBseHelrisRCibiemplatenpay be thep iBgbgied s dhe fortrasanserrfionrmaedifmandon of
the cogpl exgshsEhAJascRs g |@£l_n toﬁe tRP@t ﬁﬁcﬁ&%ﬂé of Eh\éed&ﬂ;ﬂ’éled A bk ahlekition,
preferred are dendritic cel be used for we vivo transfection
of the conliéxeay Rdgeor Hteﬁ’@e*ttts?al|hédhrree&§‘éﬁ*t": amgetody er an wpdigene, or any
2009/ 03048 WL T2 QPBIANE RS e AP A0S 16 hAURIBR L e dfobDaBhATTRY

enbodi nent, bl ood |'s and/ or haenopoietic cells, or artra ﬁﬁopulatrons

t her eof , 248 mignigs.tareferably abent 40 tQARE MiRvgs Brd Mest pielsE fYrQﬂﬂU( dniaytep| ood
and/ or whithh WRbaBEn d%byreﬂré‘srgm @H.L:tmw%&st s@ht o ﬁ')‘?é?ferQSISz' yed f4omyhose
cells, may be transfected wt q? exed RNA as defined herein using the
above 2fet hwbatorlstemparﬁ@reétneaﬁs 0@“\3 N gosmesee eer] a8(fer {4 RNGgpharerase
granU|OCyh€§ab&R@©W€Ctﬁ@Et@ﬁﬁbﬁeﬁﬂﬁvmﬁmﬁhébob%@%gmﬂﬁﬂaﬁRﬂh&ﬂ&mﬁﬁb&&mnPBNCS)
and/ or bl ood platelets (thrombocytes), APSs, , etc. Preferably, blood
cel I's are d%dred spedraapiriptipart P@ferttthpapdt'i%sﬂtwr'eépbtaw&ridn the & vitro

char act er iyaggrbfloP el 1of Hetdatbdsthi aﬁ'rB@H’rs Qﬁ’umﬁé@a@o@n@bicalw PRAE tdgih &f
melI-drfferentratedﬂfrofessrona APCs, such DCs. The transfected cells

may cont aidROWr ¥k g AfJtNA pesiee eigmpliy, DNfO”ﬁ‘ér'f’ |t|?ﬁﬁ°5tth§/°§)‘rh§ﬂ3éﬁsé'ﬂl igveRoRmr e

than 2% ahe Hekis WBRIMSRERd O vilDRBARIABESDBan bdlidch@s&PBl Bidar b sEligPr&sent
i nvention §ﬁ%d cells" are preferably understood m xture or an

enriched tthis<hnspisAsiagingamrmnt sepoyediabsne are meflrahﬁrdaﬁeeéﬁ pecording futhscyt es,
nononucl eajiel@aklsirddPBMIS) a ﬁﬂﬂ{pﬂl&atmnq@éﬂol{ﬂf@t ed,&los 160, oo odb® sdoepdle, 0bbood
serum or another source, e.g. fromthe spleen or Iynph nodes, onIy a snal
propor t i o000 RS Enal  APCs being present. The 15 blood cells as used
according to the present invention are preferably fresh blood cells, i.e.
t he period between collection of the blood cells (especially blood

wi t hdrawal ) and transfection being only short, e.g. less than 12 h,
preferably less than 6 h, particularly preferably less than 2 h and very
particularly preferably less than 1 h. Furthernore, the blood cells to be
transfected using the above nethod for transfecting the conpl exed RNA 20
according to the present invention preferably originate fromthe actual
patrent mho mnll be treated mnth the pharnaceutrcal conposrtron of the
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While there is the need to transfec-t cultivated cells in vitro (e.g. hunman
or animal cells) or to transfect explanted cells (e.g. human or ani nal

cel l's) i nywbbdodofolaf ore retransplantation into the hosecompamg s di rect
adm ni stration of the conplexed RNA of the invention to patients 10 for in
vivo transfection is envisaged as well. Accordingly, transfection of the
conpl exed RNA (provided and/ or prepared according to step a)) may al so
occur in vivo according to step b), i.¥® may be administered to 1iving

ti ssues and/or organisns. Therefore, the conpl exed RNA provi ded according
to step a) of the inventive transfection nethod may be adm nistered to a
| TVINg 1 &46nBlibafibn, OF GRAKEMA! SNRE @hsSHED 8T IeRt GneAINAATRRRERS Plind 15
(1'iquid) conp05|t|on particular an aqueous conposition, %

phar maceutarerlexed b sf h.h? dveptioriedn epsignallyoiake plRee. YRy suikdin @ﬁ*ﬂwé Ny ihi sm
(or a bei @)y oy RitC& 'éh &8 ificatidR ARG, £ OWini¥y LGN LIRS
restricted theret. to, b 2 gro%ﬁ HE%r|€?hg hunmans, é 'mgklna stOE hﬂgﬁﬁ|ng
e.g. pig, filyatan et@at‘falnebe swnéor thig, B dhe, perifisiatign, mﬁmnetyrporatﬁé be. ewesnt s,

i ncl udi ngy, fdktRes mrengrat@ﬁmr&h@etremgwdtfm TR 8 vjehd 14nBihibR SRR Snd
menti oned 20 above preferably derived fromthese organi sns.

Adri ni st r acieamRYA qandecbininesy Ber erpmplecaften diedranpariptign thegeagdion ariduisrwith

or gani S TBIHERa G b R\Nﬁacéfwymnf 8R! fe A RS DAL AN ofdRH IR renfovl the DNA
systemically, and include € ntra- or transdermal, oral, parenteral,

i ncl udi ngtegmvﬂ?émtéﬂrr@@wedulnthearmfé'emnmftuer Thetranserehed s lepstjose RNGr{golacalst c al
and/ ofg i g ﬁ@%%ﬁlp[e&@&"l%% 8§th9‘?ﬁ»‘eﬂﬁ6h ahpoue sut%éqLMMIg%Y%Ttethh% SW&EHBE'atéd)r

transfection, whic my be used in vitro or ex vi

suited fowithddCli ﬁUf\vfic\?Bon ef the tenseriber JiNdfcan ﬁ*@@tﬁqﬁpia@l’ V\Pa'rpl RUuLIPHE sHises as
nent i oned QL& partifuld &fe%i.@{TEQa{u&{HP Bhgd aﬂE%ﬁ'&%r% hERakBRYneameedi Ng to
the invention a Purt her step be i ncl ded whi ch %ay contain

admi ni st r BESSEIE- of anot her pharnaceutlcally 30 effective substance, e.g. an
anti body, an antigen (in particular a pathogenic or a tunor antigen as

di scl osed herein) or the adm njstration of at |east one cytokine. Both nmay

be adhf ni Brefarakly. siapthisacentext pusibicating ebthsl BNAIMRKIAkes plRR ¢ aRmatheddichg f or
e.g. the ENrﬁfQ:‘éh&?oPrRI\tﬁh%nastPéib%Bn% stdhe GHERKE TR REUIARH ERtTRY KICA is
adm ni stered as such. The neth WO 2009/ 030481PCT/ EP2008/ 007244 97 of

t r eat ment Pifiedays @e%'@n?fr‘ﬁglé: FHES aonﬁrn#srteveﬁq Bhpsefas dhe savenanoabdse 4818% ant

(as di scl prednfsy. %F‘)exaﬁﬁ\ﬂbclfbrffﬁé’ pLHﬁéa*ﬂSﬁ Afdvbi@ipRadeN€nl PIURRIG¥S (6 The
According to a further embodi ment of present invention, the conpl exed

RNA as deftafRnarsphase e th%b'ﬁia@per'fﬂrgat'aﬂ ﬁ%é@q chsamatraaPbWith semeihesesone or
nore ob i JABRPLIAABSmpIMIRI GhidaliySeris] aomehh?eprebw@n@ al ﬁmgt J?m%t 8uél ad S

am no acids and has the enpirical formla Hlsé@ On)O (Xaa)x
may be us&UKtESE of walgh b iaHuRBY empioyes indke éor@fofbﬁ@eff fvr'mﬂe deleangle

ment i oned nRefaRbIN serfdsCR AR HobAO BhAE (6 APRIBK] FreRfabip &fd 5drsusdﬂe$@§§ﬁ$asé s
typically dependent on selection of a suitable protein encoded by the RNA

of the cohpl eRBHCIRMAE 6f 8.8 & o, presdH +T PocHeredrele Pl ay n@atM- fhe rﬁvgrseont ext

nmay occur ﬁéstahﬁﬁterbé{ QAN S 1R e 6fheeaeenn{eegs@fﬁ|c% 264 e diafted Butt ivea
present |nvent|on (encoding this Froteln as such or by a nlnlsterlng t he

( phar ARiceBETEURYY &yPHESla MBANCcYBh A RErAus reYresepPRase Htavingy Bt PYHC!§sSi#fef i ned

above. 15WhfidHauy nbﬂienﬁ)rrjnldﬂtieﬁtﬂis thRicehAy gbd CqaRlioR restttdbemgidbedintde The this
context, for exanp cer or unour glseages chosen fron1ne|an mas,

mal i gnant “‘rYETS%HB??%mP&%PQr‘P RIgeRPHRIAIRUS FRFRYH BRSO rRvsFRg Phatss ydichrate |

Ki dney canei paoms suchass tafOd R tsdd )R by AVIRIA &, ar] HEARBK.HS S8dsafe whitlFOMé S,
bl adder cancer rectal tumgurs omach cancer 0esop hageak%canc
5

pancr eat i Eo:higl are byikt ypy ﬁ‘cFé’F’Paf?Fﬁ’ﬁPé!f‘{lc%'&Pcﬂ HSnRISA (s-PgssiB faééﬁc‘é'i'

uterine Cafihgfeat ai@f.c@ﬂvvnheaéveearpﬁesre,praeﬂabn Hayﬁ: Bieti Aeeiﬂha@mo@ (t\Boho aﬁ.ute
| ynphoi d Ieuk em a ALL chronlc aenlad& chronic

| ynphocyt PR ﬁ'k%lB?ﬁ é"z(e(‘ELLer et Pa'arw)énéerefﬁ"ﬁ (e PRIFRYERE, such
as e.g. Pphaset HFR0VI-r409- | SELCEAOT AndizBOUTRSA, §6D. gNltiC@ﬁ'éUeise@ﬂﬁs@lhio these

cervi cal cance%% adeno ar ci nona herges Vi rus-i nduce ﬁ . 0.

B ki o 5 PGB UERoY (P00 TR B RER GV BErbech b ars oSN EOR G <0
tunours (hepatocell carcinomas), 25 FITLV-1- and HTLV-2-induced | ynphonas,
acusticus neurinoma, |ung carcinomas (= lung cancer = bronchial carcinom),
smal | cell lung carcinomas, throat cancer, anal carcinoma, glioblastonma,
rectum carci noma, astrocytorna, brain tunours, retinoblastoma, basalions,
brai n nmetastases, nedul | obl astonas, vagi nal cancer, testicular cancer,

t hyroi d carci noma, Hodgkin's syndronme, neningeonas, Schneeberger's disease,
pituitary tumour, nycosis 30 fungoi des, carcinoids, neurinoma, spinalionm,
Burkitt's |ynphoma, | aryngeal cancer, kldney cancer, thynDna ~corpus
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10 shingles, hepatitis, herpes sinplex type 1, herpes sinplex type Il

her pes zoster, influenza, Japanese encephalitis, Lassa fever, Marburg
virus, meagd efeodoeat and nout h di sease, nononucl eosi s, paRgEPmosNoEMal K Vi rus
infection, Pfeiffer's glandular fever, smallpox, polio (poliomyelitis),
pseuodcroup, infectious erythema, rabies, warts, West N le fever,

chi ckenpox, cytonegal ovirus (CW), bacterial infectious diseases, such as
abortion (prostate 15 inflammtion), ahthrax, appendicitis (inflammation of
the caecum, borreliosis, botulism Canpylobacter Chl anmydi a trachomati s

(i nf | ameiraneeritst RNA. uFhet Imateriag o] Lthet feverje e a aprefdrabit e molystyrene-
donavonosj t i i gangr ene,
gonorr hoed(i;l|§m Igrgll‘eﬁlﬁ?aéh&e o %I%%%%cﬁib%réwHﬁwm%ooﬁ%n%i%ﬁgh cl’i rdnaﬁ1 C
bubo, ost@@w@n ﬁtiaeonaﬂeghamﬁaﬂlliheeows@lrer@a@enylbemeoeyre nayyre peoss. For the
pneunoni ay,, iR %/yti‘néspol e%au@lln?'lggn%@ w..fﬂ Sare AHoWn@per 1sBF LAIMRLLAN ©

the m ddle ear, hom n neonat al sepsis (chorioammioniti’s),
noma, Yaremylpyest fPff"é meshegyuand Rei eammerciayin dybdrieabl Rserybelvbing & mospot t ed
fever.  Salimngl bame@ﬁagamb.oé GhvInGI68hoen BTN daichP R Ko faiEGize SFAGLE!
fever, sy& t et an (gonor hoea, tsutsuganushi fteve ber cul 0si s,
typhus, v@§ium @nd apase sizeic)250503Q0, HRnct.&0%At 3i5APect, 5%5 \@nseetyeéarbaused
by parasi Eﬂ%ﬁera %%Q%&qhg ufifit38bn. 'ﬁ]‘é%vﬁa%g‘a@&!‘rﬁe@%&%%n%@r&fh|eved ina |

bi | har zi osi s, agas ease Echi nococ fish tapeworm ichthyotoxism
(ci guat er particulasly favaveakis menney wétsiteis matingl forihg revepsembases- candi osi s,
ptyriggsis, the itch (scabies), |eishmaniasis, cutaneous Ielshnanlasis,

| anbl 1 an dysentery (giadiasis), lice, nalarla m croscopy, onchocercosis
(river bl ThedHBEG puriffcatiemtandbe eadeds outthyethe ianpralionethod cii igh bawng agostive

sl eepi ng g4 n%‘e”l?eﬁg a&eek@o%@eoewr@hhss%@@%aﬂeﬁfoﬁ tolthd ROAAPLY BRdiZed RNA.

30t rypanosont asi s” (sl ee |n€ si ckhess), visceral Ieishmaniasis, “nappy

der mat i t i 4n &N pavaving adweehific Chwt%e’blcb30ﬂ‘8¥1@td?@9b@8m0wmSt%OFBFESeases
in the copteytyrahe bl ASENLydd ENRt lofted ik e %enh&clmdpﬂmct%t h‘@u%reg?é ng
limted thereto, (infectious) virus di seases caused by viruses chosen from
wi t holit be?ngqnp Pt g tonepait gethqdvmugly beygyssedyayti enpirigaliyufor eseh repdiic

al astrim ¥éP5+é§on %tﬁ@ﬂXTﬁé“s&eVéer@cdm{eF tonC W &)‘HB&rﬁﬁh%l&mﬂVﬂqé% Jrehdes
sinmplex virus 1, "herpes sinplex virus 2, herpes B virus, varicella 5 zoster

virus, pstldimnagibulg sreatly uyvasds Hptrerrigell he \?m@t'onhmﬁaw@m&& MANPEls 6,

human herQIﬁﬁaMHoHﬁm? sl Sdueh nasB%ﬁéthw){érﬁMémuﬂuH@éiat@eérﬂﬁér YRy @mnfdRRAM 1 t1s B
virus, chi kungunya virus, O nyong' nyong virus, rubivirus, hepatitis C

virus, GBcwnawdesu@}wtetr\ﬂhue'amme@umd@rﬁgdeed/@rtfaemoyléq phase- Pesierably; 6.4, 4

| oupi 89 i {reti\dntRonicth acdiddiiSaRIRE GRABle! FEIH 2 aMjusied to thaaaﬁ ﬁneecrmse%ahiobné
vi rus, Powassan virus, FSME virus, S- associ at ed corona virus human

corona vi Phase ispnds pp the, ﬁﬁtﬁrece‘rtbﬁéeweﬁagp@em Thismegans thet thenabilerphase |
| ynphot r opjufd ¥ yspécyfneséparahemcﬂ aS@hah HeYiROAL FQRLEmPlE Wond MREprldr arfiUMan
i mrunodefi ci ency virus 1, human |nnunodef|0|ency virus type 2, Lassa
virus, | yﬁw@&%tenéﬁwd m?éHY rﬁ@|aPP%‘eR/F?H§§a“°"I'd><E%t?|?rBeWW| Rdequatr RIOsPSE Ofs |

Machupo Viiddsss. BRé r]éeél“e‘i@tﬁﬁ)ecb’r‘udltlrlﬁws RANHAIVRE ahd inhdbile E@dséflﬁéﬂ" fust be
encephalltls Vi rus Val ey fever virus, sand f ever virus, Toscana

Vi rus2> Cr Aeteamneshl ﬁgwcbeemwrnrﬂ@gm@yf%ﬂcawpﬁﬁmemézfaf'axwﬁemgn APV N

virus, HagdaaHRaNd fiSrganie 9bllentichd Be eRpRTEESS théihlobily hhasd for RIMIBRIGRtHE INIS |
Dobr ava Bel gr ade virus, Tula virus, sin nonbre virus, Lake Victoria Marburg

virus, zaPy&egpBiGmethodsin this santerns)infaypyraale if 3, buffer othich haspi rartiguigssa

i nfl uenzapMidfibods 7,116 dxaRiplas ¥irus, Sz 1.0fik URRIZA AuEsESSVent; paéf@amﬁltuenza
virus, me S es VIrUS nmunps Vi rus, resplratory syncyt tial virus,

met apneunByifsr géet x}eemewvawace%a@ﬁwﬁmq Panigulprly pigfesally # Qs Mr%‘i“é@"\qut}g"

E/bim: 30 Vi htfate BUNGRIIAEE a‘!ld@éﬁlbe%%(%@eal@o hat a& y%@@\térﬂ.uﬁ td- the RNA Au&fer.aﬂm ian

at |yssavirus, enovi ruses u papj ! 1 orna viruses, condyl oma virus
6, condy! B#A fv?t'wg T% Or,ssmgo*ﬁ@em el ed é'aé“ﬁ) %bgeo?@f%&ameuec nitrle,
rotavirusafetha@bl @ bd Vihixtis€ Sofetiese -E%S@e %ﬁﬁ!ﬁ@l‘érl refRralbly Q.eetbﬁma&edhby a
vacci ne accoy dlqg t@ t he inventijon. §§ﬂ“ dit %@ dlseases or stPtes may
nol ude cBHiguaRetPa RN winkan HBHG siethodasives F%&L&arwﬁ% ' P PR er ot o,
coronary heart disease, arteriosclerosis, apoplexy and hypertension, and
neuronal di seases chosen from Al zhei ner’ s di sease, anyotrophic |atera
sclerosis, dystonia, epilepsy, multiple sclerosis and Parkinson's di sease
etc. 30D seases or states may also include in this context an allergic

di sorder or disease. Allergy is a condition that typically involves an
abnornmal , acquired i munol ogi cal hypersensitivity to certain foreign

antigens or allergens. Allergies normally result in a local or systemc
|nflannatory response to these antigens or allergens and Ieadlng to an
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20t her eby suppressing or attenuating the undesired I gE response fromthe
the patient suffers. Furthernore, diseases or states as defined herin may

i ncl ude aw@hisagsdi seases. Aut oi mune di seases can becPepaginn7eiyvi ded
into system c and organ-specific or |ocalised autoi nmune di sorders,
dependi ng on the principal clinico-pathologic features of each 25 di sease.
Aut oi nmune di sease nmay be divided into the categories of systemc
syndronmes, including SLE, Sjorgen's sy¥drone, Scleroderma, rheumatoid
arthritis and polyonyositis or |ocal syndromes which may be endocrinol ogic
(DM Type favourpidemeprer with thereopraani¢ solventrdiThe mobilelpbesedepartewary, piaterabdt ol ogi c
(pemphi gUs mitil @2k o) m BRI addtbth PR DRRARKIL it halBRERERI baieUr

(nultiple sclerosis) or can involve virtual 1y any circunscrib 30 nass of
body ti sslikewisphrartifpastynfavevesatde dethe arohil phase: eerdaiad 5 Rayel fe ts eP8ctabd Pf om t he
group CO”&?%& thv@)ft Hayébeorl thé#ﬂo%'ilé"BHﬂ@ Q{oﬁﬁ@m Pcier‘i&’rﬂgké dp o8 QI ﬂ/ms'riﬁe

di seases type | aut ol mune di seases or type |V autol mmune di seases,
such a5, awomﬁpnfe It iyvgry pptieulady @reypkle faut)e mpﬂi@d aeedias & theifvepgon

di abet es, i iyPobildiphhe! &shditd 386)d2S, '&?l‘lh'St\'fb?)’/o 0?%?%‘%? &JIvewp based on the
2009/030481PCT1EP28b81007244 101 Iug; t hemat os , chronic

pol yar t hr inpbide piRse ce\ihe ramaindes &0 ma iyel-Yeds Hhe Qﬂue@lﬁrSQPYP@t ﬁlelﬁa'ﬂ ofis,
colitis Uhe@RPSEn s%ble%;h&%lytaé%rrled%%i%éé%t%allg'o 6Y Hwbéaﬁsycﬂ% éfédugdt%
allergy type Ill diseases, aller i seases, I a, halr

| oss, Beclittbe sagesf dn begrgtc SQBP@Hﬂ":se"éﬂoé‘eéé@ RIWAy dsseavagsd altg\ﬁtavai sngle eluting

neur Oﬁﬁr ma%e'n’?or 0l 8t &b&af@@tﬂ%ﬁt@wh&rhc?%§§§ hé/r?staﬁ? YeHefHg p;ﬁass‘iElle E4rQRd S
(P55), psori asi s, Reiter's syndro rheumatic arthri'tis, psoriasis,
vascul i ti @lveé‘tﬁcdes%tbe#?b@’el'n d@iiaabe't'@a@“P'Wﬁdié threlutingagentnde as to why t he
i mmune system induces a immune reaction agai nst autoantigens has not been
el ucidated so far, there are several flndlngs wth regard to the 10

eti ol ogy. Algraagivalyntiteyat leapicong RN Erelesudsl asesrding telsiep ebodhainsentivegyeihed. A

nor mal i MgRen RS Mdyequl rb‘?esp:%&fre@%' Mk s%thénscqllér&: WarioGeethopef or e
the former can producg antibodies in'large quantities. This requirenment of

a T-cb | kegyvbin he-asa@apdejysed.arhe phosphareasic 'teuewoasmumdemstow'ds&v ¥ryani sns

pr oduci NG HRET 6 aHhBQMS  syMRESAng o8 &%Q%g{lt?es()fe | RINA ﬁgga&tpehuaélemaé.d
activation of B-cells, or even o Tg girect |y |nd|ng to the

-subuni t Besearchel 7: 7%&9 1 e hI&H s'nugﬁn%ralnéhs e*pﬂéehqrpmdﬁe Fiegied mplss veg of a

expl anati Q&ho@ﬁﬁ%ﬁ%a@%r@béﬂﬂd&?a%él%éﬁ@épﬁdsﬁlﬁﬁr@arﬂﬂﬁt@%% AlnudleBliGE Ys a By
exogenous antigen may share structural simlarities with certajin host

anti gens; reeRIRD using dgtterelsdys proreRlgraitiai Besausenithis aisestipsn usylyc PCeii cs
the sehf- athpdRiNa) dneBotR! RO hydBx)INB&EY in @Isnglartrﬁo.te{yearmoate AN hé Geap mng
anplify the |nnune response. The nost. strik g orm of nolecullar mmcry is
observed NMvclegsisigdaze watel. t@eehaWPi;&t'Pe °§t°|"b’ pRydexy! SiaNPdmasugar wient i gens
W th humap eyaeandisiHhestRc de’ﬁ:récﬁﬁ&%b‘irH@'@ccBQﬁn%lPQh&ﬁHé’lr@@tlm fresddhbons of
rheumatic fever. The present invention allows therefore to provide an RNA
codi ng f oB'OHR isrUahnREYETERY RIgIeEHIEE aBN0 BTBUR: JiE IPESterdiVRRIQUBTS femoved

i nventi onwheh Fnthbdiflul dhishedPRR is8Afi€ QRfoAhdtiond alfdif Mhdv GONIYhexase Rl of the
i nvention) ?r to provide a pharnaceutlcal g qﬁ85|t|on cont i ni
éod

aut oaf? i gaIP'eCHSs 2B SeeldtievaRNEedAPRE &h onigjte and e H@.ngwna%t ei n)

and a conpykad JRMigeledxDfbdnivRBiidedsalg ARl mrahcttemu@ebé.aesalrle;sw.\»teahﬁe
i mmune systemto be gﬁfen3|t|zed Finally, diseases be treated in the

cont ext of/t REMPPHYE eP’nx’?‘é‘ﬁ‘Fl%“ﬂuQ@@W"ﬁ%”t? nBNEE MFoyEIOEIE Hir€eakks,

i .e. (heredi.tias yAugdssea8es ChehicIERRIrhEs, dinBaas @S 667) ﬁ%@ﬁﬂaﬂ@ 1 6751:@1(»&9 9genet ic
di seases are t%ﬁy ally caused. by genetlc defects ue to

nut at i ons P& BVE 57 Plos BeFMigaer wimh Taflats 3 fWEFSF'ePgPQ’HW&febf%f %ﬂtfjﬁns

whi ch3do w@ithélslvathPABSbaRtiditMethodl ! Rtsikaiic CRerdfstry, fea (235, otgesnggﬂr@auent ly,
t hese di seases |lead to net bO|IC dls?d&ﬁﬁﬁfor ot he nuscle

r ;
dyst r ophy 1 >Ad &30 diFigImg, ef : prrasiing o ithograg |C0\W5N’%/ gef"ﬁ%’aft “fﬂ’eée
2009/ 0304 8ilREthbB2RLMYIEK Zéﬂomrdﬂécs@asaaed&ynwmiddl ngh@slpao@ﬁrm{ee)(edj RNA as

defined h e|n sof ar foII w ng di seases at ed:
3-bet a- hy éﬂ@Fﬂ“ﬁehfﬁ geﬁﬁ §4ﬁef& ﬁ%& (f%%% | E a‘ &bt ¢¥hi Y ase

defi ci ency; 6 nmer capt opurine sensitivity; Aarskog-Scott syndrone

Abet al i poprot ei nem a; Acat al asem a; Achondrogenesi s;

Achondr ogenesi s- hypochondr ogenesi s; Achondropl asi a; 5 Achronat opsi a;
Acronesonel i ¢ dyspl asia (Hunter-Thonpson type); ACTH deficiency; Acyl CoA
dehydr ogenase deficiency (short-chain, nmediumchain, |ong chain);
Adenomat ous pol yposi s coli; Adenosi n-deam nase deficiency; Adenyl osucci nase
deficiency; Adhalinopathy; Adrenal hyperplasia, congenital (due to

11- beta hydroxylase def|C|ency, due to 17-al pha- hydroxyl ase defici ency; due

. ~ A o



10 hypopl asia, congenital, w th hypogonadotropic hypogonadi sm

Adr enogeni tal syndron Adrenol eukodystrophy; Adrenonyel oneur opat hy;

Af i bri nogeyesidizedgammuagl obul i nem a; Al agi | | e syndr onepcfebBiods/erdbr own,
ocul ar, ocul ocutaneous, rufous); Al cohol intolerance, acute; Al dolase A
deficiency; Al dosteronism glucocorticoid-renedi able; Al exander disease;
Al kapt onuri a; Al opecia universalis; Al pha-l-antichynotrypsin deficiency;
Al pha- 15 net hyl acyl - CoA racenmase defi <1 ency; Al pha-thal assem a/ nent al
retardation syndrone; Al port syndronme; Al zheiner disease-1 (APP-rel ated);

Al zhei ner rdit@éaﬁféh@ewogwe|nwérzoaﬂ§éh§@nuen'%eag%é§r ntogyring dha &riflatgny | oi d
neur opat hmrc(uf arbidhabironsiever 2l ogd (), mrymg)(seﬁnws@r AP ShdnPMGPhdr e

Fi nni sh tx hereditary renal; renal; senile systenic); Anytrophic |latera
scl erosi s} HﬂﬁéWbﬁ@Wﬁ@hla Androgen |nsensrt|V|ty, Anem a

(D anond- Blackfan) 20 Anem a (henDIytlc due to PK deficiency); Anem a
(hemol ytic, Rh-null, suppressor type); Anem a (neonatal henolytic, fatal

and near f Biepprtionplethe £orpiered BhiAaadcprdingpior stera)zotithy preagns anvgntion typically
(siderobl a&r&éé&sm@r@mbcamp é\ﬁbeB} BddiHE ol elRPENURKL 6f FRACH: leA0 DHE YETA
(famli al arterral) el man syndrone; Angi oederma; Aniridia; Anterior
segnent  affeiegiedso @nweé 'Faﬁ%tnt t%ﬁheePP%P’ thomegféqscbﬁymr theeappbiied | s
Anterior gRENRMArg) %@)mhumm?ﬁxmsgﬁ%@ ot Gr AREAAGS as iAME At IsTRIo I I
defi cienc Anxret y-related personality traits; Apert syndronme; Apnea
( post anes%/hereartr lg3st OAﬁdSM (malgcdpoend the ers PEMoRE P ‘%%ﬁﬁ‘i‘%e’tﬁ)‘””gﬁﬁbélh%br otein
A1l gef i giffraempiRal fomeraqkeg).m,@rmmQ)nﬂbrrgﬂq%wm dﬁf:_-e,c,;i;éa\r@)env.&rg@ar@&hprex

O

m neral ocorticoid excess (hypertension ; i ni nem a;

Ar gi ni nostﬂsreﬁrﬂrbtare'ram?%urswnmw@sWWW%%W@ s g RSPHAIE FAMBPRENt of
chi | dhoodjs;ty AsHIrabivd Db HeTGRLEHpdrant, N DRicicadll, bGP @NersAll axi a wi th

i sol ated vr%anln E deficiency; Ataxia- teIangrectasra At el ost eogenesi s |
ATP- dependent DNA |igase | deficiency; Atrial septal defect with

atriovent 5iichl sep é}ﬁ’tﬂ:ﬁﬂsﬁéﬁ R0 a6 thfsthd did lr%»wvtarh isRsHRdhAant @Sy GRS iak&UL | sM
(succrnylpurlnenrc) Aut oj nmune pol ygl andul ar dlsease type | Autononrc

nervodd sf E‘F%rﬁ HVSF‘?JHE'F’I‘%RNAX@FHOQ'% dadhal Wesentmventlon is aIr%ady available.
2009/ 0304&&8@%5?2%&&@%2)442% a%zepaérﬁremaaoveB@m‘agbtomw Ahd PedY RSO E;

Bannayan- Zonana syndr one; Bart syndronme; Baiter syndro or type

3): Basal %érr"eearwfﬁbﬁﬁ 54 497 tb%FP"‘H'@WEW%H?b‘r‘?EY am@gleng@ekar'bnthe
Bear e- St eﬁﬁé‘&ﬂﬂor‘é@@@p@ﬁﬂ&”ﬁvﬁ%@ﬁgQﬁﬁncﬁ%‘rkﬁla mgs,qwsﬁnrm@mompma) may, .

Beckw t h- W edemann, syndr o Ber nar d- So er syn type C
Bet hl em rngveﬁzﬁdrﬂrectbr nd @E%PHO%P&%% pBRd rﬁrrlﬁéfey ‘}Sﬁ"ﬁtarsHPth%e
deficpgncy; Bl adder cancer; Bl eeding dlsorder due to defectlve t hr omboxane

A2 receptaor; Bl oom syndr Br achydac y (type Bl or type

Br anchi oof¥€oreyiade 6’ﬁ'ﬁ -b) B?gr%c‘ﬁi’%‘t’%r'@ﬂéﬁdygyﬁﬂrsé%"g B‘F'Eefgtt'sﬂ’&hé’ér‘””? HvEsi ve
i ntraduct afp 4 @bruloara, ti§¥Bé naybé hraRﬂééft@tﬂ%hﬁg theS YOAPRR& REBPOpAMIded ; andfgpast
cancer-1 (early o ; Breast_cancer early onset); Brody nyopathy;

Brugada s FF@FE?H@‘C‘BngﬁrF@rSt@yﬂdT’@ ect'snrqtﬂlret cel %}ﬁﬁﬁéﬁ%"’f '@ yygyis in
dyst rOphygé:{eesudaale):l ou%q ablginp eheasy |é>te)drm~m(\ rdvided dBid/ok r)a@a@d)acc&?d.rrg/tals

deficienc d enc i sol defrcr ég defi cienc

hact Poat S dbia Graal &ty o susteipe ragﬂp §he WF&%@P%‘*@%W“ st the Y by
defici encmsmgaélwefhdcﬁardyﬁ@le%smdd@yfohs AHdRRANH kheS@®pleea RS as such to the
Canpt odact %y ar.t hr opat hy- coxa v raper carditis s g@ Canava i sease;
Car banoyl IS%' B%Hisée%gﬁ’tyh Hs@°foragitgit %dve"@r m?ﬁvara bl @nérvrthes

gl ycopr ot ebimpsienes @uigeto maypankfectto)ﬁplepétamal ysp@hel ¢o)mp|6®6mmum flolediitey ofofhel UNg;

Car di oencephal ony ath f at .|nf ntile, yt ochr oxrdas
defi ci encyfg"em@ﬂ dRI éﬁlt hy*9eHeM afle dhe SEOMP @I lsd)\“ﬁ @H'de’?a?ﬂd?‘?’af’mpa’e
hyper Bocpht@rdlhgpertéps apfy by ,celrﬁbmmstsmmeuarﬂatmr.ema/fo(rﬁwtaem@oghbrﬁrw 8)as

Carni ti ne-ac carn tine transl| ocase deficienc t unnel

(Fami |1 FOmPRTt 2Een (BUFUR eRogoRE B AR PPETAEU P emHRHE) FORTne
j uveni | e- aboey whEBB i optiehEl dbn&l"rdadd’rﬂm\lal c&r opuite fa f@the OHahagment of the
pulverulentbgﬁéatar act, Coppock-1ike; eficiency; Central core

di sease; SEEPP AF"MY axi a; Cer ebral anylord angi opat hy; Cerebral
arteriopathy with subcortical infarcts and | eukoencephal opat hy; Cerebral
cavernous nal formati ons-1; Cerebroocul of aci oskel etal syndrone;

Cer ebr ot endi nous xant homat osi s; Cerebrovascul ar di sease; Ceroid

| i pof usci nosis (neuronal, variant juvenile type, with 25 granul ar

osm ophilic deposits); Ceroid |lipofuscinosis (neuronal-1, infantile);
Cer oi dl i pof usci nosis (neuronal -3, juvenile); Char syndrone;

Charcot - Mari e- Toot h di sease; Charcot-Marie-Toot h neuropat hy;
Charlevorx Saguenay type; Chedlak ngashl syndrone Chlorlde dlarrhea

- o o I ~l T



105 Dysprothrombi nem a; Dystoni a (DOPAresponsive); Dystonia (nyoclonic);
Dystonia-1 (torsion); Ectodermal dysplasia; Ectopia lentis; Ectopia

pupi | | ae; wasbduoeagdy! y (ectodernmal dysplasia, and cl ef pctieplopdoaisg syndrone
3); Ehlers-Danl os syndrome (progeroid forn); Ehlers-Danlos syndrome (type
l; type Il; type Ill; type |V, type VI; type VIl); Elastin 5 Supraval var
aortic stenosis; ElI | ptocytosis-1; ElI |L€t ocytosis-2; Elliptocytosis-3;
Ellis-van Creveld syndrome; Emery-Dreifuss nuscul ar dystrophy; Enmphysens;
Encephal opat hy; Endocardi al fibroel astosis-2; Endonetrial carcinons;

Endpl ate acetyl chol i nesterase deficiency; Enhanced S-cone syndrone;

Enl ar ged &Qﬁt(b saéel@ﬂ.ﬂqﬂ.y%meﬁ%ﬂgﬁmw@ thél'cbrqgﬁxecﬁmﬂ%mdx& laﬁd/iqw | osa
dystrophi ca (dom nant or recessive er no f/ | osa’ 10 si

Epi der nol gr@paredwyg@rqhes & oep =) Epwéf@mﬁﬂqpﬁ iagy sall.ninsl aretesably evith @@reb%s

Epi | epsy (grogs me'r&@,cenywen Srall 'Elé%lwé?é&é‘d b tmwouefct,@ras@aef.ng@sbove)
progressive nyoclonic); Epilepsy, benig eo (typel or

Epi physeaby dsispithes inye(tingl earppleyed Eﬁﬁsdmpertlawlamlﬁ% ttiapeectipn mEpy @ﬁ@f/cfor

at axi a/ WB@& ién Y %d% (B ehtoteB STHRASRIR! NAe 1c09‘brﬁ3 L@ﬁéhﬁ& acdrdihDOGHd OSi S;
Eryt hr oker at oder ma; Estrogen resistance; Exertio obinurTa due to
defi ci encipvesttionsin|theicall qExpax eles, R (e-BpsiRNAL 9@@3’531"58 t@%‘é of) the BRygREYS ve

vi treor et ipopat t@yaueﬁukwﬁqppé@b{w &Fé%#of Saehal Qef:bﬁs' R cdrft Of V1|
deficiency; 'Factor deficiency deficiency; Factor

def i ci enchreferbit t.f)‘lC'U)?!? |culd\uraéfepkaré@tccycellsé%s oreast| geflg rd@ftucellsm@ynaip:am Rl

Medi t gy r apgath EQNEE: prﬁwgare C@Q%T%aoad%ﬁa%@m &1B) Bk flaue BATARRine FAPBAL

|'i pogranul omat osi's; Fa i ver cute); Favism Fish-eye di sease Foveal!
hypopl asi gellsmf awiticellWasgraativneare Preé%rﬁlév cheyen {fpestarslations seedifictions, 88 a:
fruct ose- @y&%%&héﬁ @8 @nEbAEL BB Rir, m@h@c@@.a&ew %H%%@@&Jp'ﬁe 0) THTEAARE 1o

defi ci enc ndus al bi punctatus; Fundus fl'avi macul at us; defi ci ency;
GABA- t r anBrakiretiseceiafspeh dighgr E%ar&atwilhagéerd@ﬁtireﬂ%ﬁ@yalvmdﬁf'@éﬂpa% ¢ldbe;

Gal act ose r%EHuWn%%@:z@@‘bb%!b@@%e ;ﬁ?éoﬁ%‘kﬂ’l%&rﬂ the SRKAMOS1Rd HARbS of GOM
defi ci enca,Eh Gar'dner syndrone; Gastric cancer; Gaucher diSease; Ceneralized

epi | epy ef ql—'émptFCeC%'élowﬁléémgﬁ g€ 2957 eatmaral kidpeineslishine), Hela (human

Cer st manNnecHik Al dRta Elél@)e@fb) (@ll@rﬁonp%le oRR3 thé %h(rl%%‘@ﬂ%é%ler) an@f@Her

pl atel et disorder; Gant-cell fibroblastom; Gtelman syndrone; G anzmann
t hr ombast fihings, ('ﬂslb@ngxsucwﬁ&s B)d cedj 'smé denelopad fay lahesanm P3posey. byt 2sObma
mul t i f or Mgyanfd O WRTERTRR, QG&I93, éfgos.atose&menﬁlﬁdaue éakg.rc,eﬁée cémsanu&lﬁefrn%orgef ect
(bl ood- br ai n barrier): ucose/ gal act ose mal absor ption; @ ucosi dase |

def i ci encirclude getlrarcglliliaes whicp ejgpi@naired Ppédiseey orEnfectjons. ¢-8.cpnceyslihan i on
synt hgg as Earﬂ@lflﬁrcdaﬁflﬁléellsci)f}é%?'b@lhel?tﬁ@%?céjﬁgﬂ rﬁbﬁﬂ%!d h@ley.q tHEIS & RIBR Wells

(al pha-1 pol ypeg cogen storage disease |; aico gen storage di sease
I1; G ycop@tired va‘d,\é @rﬂé%&g'és qfthe immyresyEem Of 8t hg seriras aaryeqs systery(GNdgen
storage diggdfeceMt cafdiNaALERe Sér@}eag%ndle%g% Bc Whikroofga X608 e088 hs ydieRat i C,
aut osomal% G ycogenosis (X-1inked WD 2009/030481PCT/ EP2008/0 7244 °106
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10The present invention also allows treatnent of diseases, which have not
been inherited, or which may not be summarized under the above categories.
Such di esgas s ?ﬁy i nclude e.g. the treatnent of patieptsppififohi@re in
need of a specific protein factor, e.g. a specific therapeutically active
protein as nentioned above. This may e.g. include dialysis patients, e.g.
patients which undergo a (regular) a kidney or renal dialysis, and which
may be in need 15o0f specific therapeutdZcally active proteins as defi ned
above, e.g. erythropoietin (EPOQ, etc. According to another enbodinent, the
present iofwteatnienn mag Mol mrrshdmmh:[: oistrdtioe cé}anladdsmndmeijtlw'anqﬂaeﬂedloﬂm
accordi'ng. to t e transfecting a cell or an organi sm
Transfectg?e%ﬁnopﬁ ﬁ z@ﬁpﬁh &ﬁﬂ%ﬁg? dﬁ?@ﬁ#ﬁﬁ@ preferably be carried out
usi ng the 20above (in vitro or in VIVO) transfection nethod for

ranst ect g G8] S, 0508 oSSR bidhe HAE MBI ACH PRI cd R L BB

conpr |tSsesat10he amfﬁm@rhgat ldagtamte R)‘ﬁ;ecompbkedr(]zgh?moagmre (d’llg?agp?dds}n?hgfeiﬁgt o

i nventio [ r g

t he abovgh%ren o1 cﬁf@aggés Ehd?sgﬁggr%sgm' C{S Olis oreth rm‘%Plt%:ralm'—"st ates.
An agent (Arg).t(tusa (Hohiewnt,, Wa%, bea)e]tcag used fmhalrem%uand/at ptnphplgss toic GPET&
defined a el

cont ai ni rdres o ARbRBRR Bl iacior GRpRERS Pbcle RS VBN o
cgrrpl exedddEMdambea&iécemEyobeé?saf?tesHQtelntdmeomimirh)/i tbxar?IARBﬂAl?; cTnyplbe:d;HNﬁl?gr g:\lt ng%/
t elrJ%A u . . r R
conpllexedhée%&l"5 ﬁbh@%ﬁpé)%FépéglqﬁghﬁngmP%§&ycﬁggcgﬁlfegeéﬁﬁﬁ&eﬂggﬁsed (for
the pr epgcrcmmmmdd%‘waaccag@ng Yo ﬂt&rpreief tmeatone(am(c]docfnftgathy mbteinhes abibvcv by )

menti one L a r ul e
types naya gﬁﬁﬁﬁﬁiﬁﬁ£§° ﬂﬂ? gé%ﬁ%%%p exe3 %%kr h; gtﬁgprse"tﬁlstgﬁn%ext

any of t hdefiabdeleoveenti oned RNA (nol ecul es) WO 2009/ 030481PCT/ EP2008/ 007244
113 may be used for the inventive conplexed RNA, e.g. a short RNA

ol i gonucl eotide, a coding RNA an imunostinmulatory RNA, a siRNA an

ant i sknseWRNAt beingrliniteduherethediseaséstyo ztates énchrdeap thimeamtext, dorexatuplegcancef er abl y
(ol ecur e, DP fieisel bRk R R aRltls FaNetor? chet R SRR Mmasy
codi ng Rhl&w@huhescube))mamlestqon@f dichby ;caetlrlqm@,agasugdtaa@dkmnwml ?mm!h:ae) | a)nd
nore pref tyﬂMA lﬁgé cul e
typicallyﬁéﬁg%&U%Bu ro?%?H&@?g.e E?Jeﬁgﬁﬁrg St tﬁe tﬁF y‘%@ %

speci fi c pirseate careceg liven carrfﬂer,brmmmaMcamnmasc&bmbﬁ qaﬁceb], nvgiring daocer,

cancerd * cfaNE Rl S5 mpilod AR AN SEyg Wy 1 Bk D GRERC O

skill ed lopepildaukaemia e, athroran yriphoentic H@Jkders@l (Bblr IEEP@fontah,edlmr&es‘ems

i nventi on; n — It may
be preferrgQﬁQQL?b@%V%?%gpggQ%P”ﬁﬁgﬁﬁhggghF&{ﬁﬁﬂggﬂgﬁég %ﬁ%gégggﬁﬂﬁnnune
response dﬂwcﬁgﬁmﬁ@ra#w0C$nmpmﬁs}@GﬁﬁEWﬁﬂn@nﬁdmwnﬂGS&H$ﬁbﬂ@@5hﬂthU@ur in
vari ous VWmdﬁE ?SEQPW@% 5! Rlnatifd BApditeldRh®, 955(H Ela‘?l L&SRORSS, I s the
stinmul ation of er ent Jﬁ popuPatlons T ocytes are

typi c&d | yHEﬂLWde@H Hﬁt\é&t:mﬂucsdbyrp@pmaat aqyptécus mﬁer'mmﬁellwcala(rqrhais) dehgfs and
the T-hel pgyf 0
destroyi ng Fﬁf;&%&%}mf&#&? %ﬁgﬁﬂgaﬂgp?% TEHE??:%%%%% iﬁbgensm%%a

ant i gens) gliobiastomgo remlrceiararmpmIaattrcilcamnad|bra‘lreﬁumwr@,w@t"pm:ﬂasw cbﬁsathh@a

ef fector phLpf ﬁlleﬁ?tas!egyﬁmQéiJllBS&lto%P%glﬁgl &%cérhﬁ‘é%cuﬂ}%ﬁnc&h hyfdd e SrcofiaSt the
20 cel lular | mmune r'esponse by actiVation of nacrophages and d cytotoxic
T-cel | s. Madgkies Isgndremet ﬁ@n@gmaméﬁhﬂeep?@m disedse RiwBNaltlumerfYCcPESponse
by st gl %F&Bes()fca‘i'aﬁ’olgs Chldrofndl sHRRNVShS! @Lml’k'ﬁnjt q&rrﬂh%%}ﬁa 1S 'nééal andchy
formation of antibodies (e.g. against antigens) 2 ratio 1s

t her ef or ekidheynsnser i thyspman @i carcinemambone caBessoner Hodgrin's dymphamasi seases
to be tre@ﬁeﬁﬂal%n&@d@l@%@brﬁé‘%&h@& tJn%rJlegJé'@xdF br‘ﬂaofzul@ilecdn%wne
response is 25 preferably shifted in the direction towards the cellular
response [Matiny égp‘é@ns@'oraﬁerca\om pefophagepneareineras o asephagethamnessy ‘Fﬁ'éluced.
Accordingly, the present invention nay al so be used to revert this inmune
response shift. Therefore, the present invention enconpasses al so the use
of at |east one conpl exed RNA according to the present invention (for the
preparation of an agent) for the treatnent of any of the above nentioned

di seases, wherein 30 the agent (and/or the conplexed RNA) may be capable to
elicit, e.g. induce or enhance, an immne response in a tissue or an
organi sm as defined above. Again, an agent in this context nmay be e.g. a
pharnaceutical conp05|t|on as deflned above or an |nject|on buffer as .

T " . o o



114 conpl exed RNA type is used in this eont ext (for the preparation of an

agent) for the treatnent of any of the above nentioned di seases, the

conplexed‘ﬁgﬁ may be different with respect to t | ecul es)

and may form alm S%ﬁure of distinct RNA types. 5 I—Iomeve?&’?‘ N@ﬁgggr esent

enbodinment, it is preferred that at | east one of these conpl exed RNAs

i nduces or enhances the i nmune response during therapy, while other

conpl exed RNA(s) need not to induce or9nhance the i mmune response or may

be used to prevent an inmune response. In this context any of the above

ment i OnedcdRNAlo(mtslne\d:Iudn&st)nenayndlt& Lmeﬂbplﬁryhgafontdseoimmemdrdeommnqmlﬂemenb RNA,
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R, 1T e B R e Pe R RO AR SR SO P REFEr abl v a

| i near5 codi ng 15 RNA (nDIecuIe) and nore preferably an nMRNA, it typically
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i sease, “RRGREER" s BEACRTINE A2 vEs ard "Srtarh aRt®t sha e B 194 cancer
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f(and i f éa)ccﬁdnengEthm Vitss, Z?OIdsedarlmfsumnmodadmurpgoeheaphsluter dE;SMEtl thélsgnzar e

nown ernson fro t or m C ne
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supports the tre nt o eCi i fi ease, as rrentl oned,a

AL ornat i by RN (GRVE RERrel MRS I Ret P8 RSBRCERIAC of ¢ he

i mmungs r emﬂemmatnmm,yadﬁbraeaap:peedscuuturtﬂymnsmrg oflithef ereentn), pivanetiagds ttotudiam,

conpositi a ef bov i ere ner. E.g.

one may I‘?] ﬁ&bac%@r}%ancédl? ﬁ‘a& njlatlsg raergm%e)t}_?neofgh arréqrir\lnrn gﬁjgnctwg rTﬁg'lera,

phar rraceutiupbdnlena:odmmsortqsen epiglatitisadeust- baBlEdB/bhtlEeCtYIbim’l(élfa\;er,CQGEt gangrerg, an

i nventive_co xe i st tory) or. r urrient. t o)

admi ni st eg?nomé%m %8% n'ﬂ—gg W%@’é‘ tef R@gﬁ t'?((;)'!r)to%?é %%Jgﬂgeﬁ' mas "P)| hed

her ei n mhnﬂépmwmlﬁdé@bmﬂéﬁld?{éﬂiﬁaﬂ@ﬂll OistEadds, bj:nﬁumaly:a,cmehmgmus,abaqtrﬂment| ve

::g’rr’:uplngds('?:jrm mgltl? agtﬁg\% ?ﬂ%ﬁﬁﬁ o?lt“egr%wé ga(?t Mg@lasm%q\%rrg()s%hﬁtgpsepsm

ri bozynes(cboneqmrammmﬁ n@b . paratyphold fesrersuulalgabl Reiteos syriveornd)eRaapy Mduntdie
specific di 5 d t . n

Fort her mofiot e nevene SERREI et PEURETSATRGhe!s| SPOBLORER, dEMr

the pr esen,tphlllra,vemun [go(éraroed hisutpugapashitfeen toberawlosigeyphus,faginitisdodlpitising,

pr ef er abl S .z

b gani om 12t Gap {8 SF iflcaBI ARREes ANLBIURGSFETRAREE biYufg W2 4EaBbelll ¢ o
ment i dheddysenteiyn.bilerzatsis, Ghagasi ndmate, v@chammcexedsmmmmbecmﬂdomm

activate

productloﬁng?{ggF?§|%¥%§§ﬁL g&EETﬁ&f (%%ﬁé%wgﬁﬁN&ahgog{H&?ﬁ%ofgﬁbgcused to
suppor t thealsgabcIeiﬂhmanmneutam@nbehmmpnh lambdien cdysentedpy (géadipsishnlicent i gen
derived f a 0 L ORY, a
phar maceul L midasapy, baltBicags MucPdRilndd, b RRGLEY BB opEydind

def i ned heghistasomipeiat aﬂlmpn@ t fiekniysy eperk v éapeweph e xtexofiMosis, Vvidickdmeniasis c.  The
i mun regn e o] xed
N et D A e B e S S
aci ds andtaphg@immg the enpirical forrmula (Arg),; (Lys)n,;(H s)n;(0rn),;
(Xaa) x, and/or by the imrunostinul atory properties of the protein encoded
by the RNA of the conplexed RNA. 20The present invention may therefore,
whenever appropriate, well serve to achieve various objects. A conpl exed
RNA as such or as a conponent of an inventive conposition may by itself

i nprove the transfection properties of the RNA as conponent of the
inventive conplex. This underlying property of the inventive conpl exed RNA
is beneficial to a wde variety of applications. Wenever it is intended to
introduce an RNA into a cell, inproved 25 transfection efficacy is ensured
by the present invention. This property as such may allow t he present
invention to be used for the treatnment of a huge variety of diseases, e.g.
the treatnent of nDnogenetlc or genetlc dlseases as deflned above In

oy oy -



116 (e.g. by encoding an antigen by the RNA as conponent of the inventive
conpl ex) or by a conbination of the inventive conplexed RNA with an
antigen, e.g. in the sane conposition. \Wenever require t he jnventive
conpl exedvﬁﬂﬁi’om‘"ﬂe preferably an antigen or an anti bggwp%?f’s’@ﬁiﬁot her
protein or peptide as defined above, capable of 5 nodul ating the i mune
response (preferably of inducing or enhancing sane or, in case of allergies
or aut oi mmune di seases by desensitizimg the patient's i Mmune system towards
a specific allergen or autoantigen). In order to nodul ate, e.g. induce or
enhance, BRedsEMMNGel@BRANELtHeNpraseht HHURLEN |ildilidR! Balds Mvitheit Gemgl el RNA
may be admnistered to this tissue of, organi smas defined above either as
such or d&egly z&'@éﬁ?c’lﬁgv'&é‘f SRATEsatRYRY Y EUSES haten it WHhs dmiteehi ch
may be useketo BV, afthbpex SRk iss,dethepbbaestaa s, pafapph aviseir@) fiotliadcum
conpositions. Adm nistration ?f t he _agent nay occur_nprior, concurrent
and/ or sUBOEGIRSHT TS PeiRte FIEINOHE i s BRESS Bl Vi ed hetpidnf i@l R ei n,
e.g. by agicnivhig, pbéudidrables tvvas, agemin GitorAégaly\CARBURGIMAG hamds OfrusSEbiseqaent to
a therapyhor an admnistratian OP a therapeuti E%%%able,for Lgese di seases
or stat es"eR% WHE o FPHE N AN PUPRAOPPE Siftbbi itis Brdrysy iKMBUNYR ent i on
al so enconpeseeFoigieong Qired ribierupeiebhite « AFB) CBIvituaCCWwaRINdle vk, HedBudRNA
(ol ecul e). as defi ned ersin.or_the P ptid%géAr " along gfgr the .

or opar at | HFSOYETRN RYRE MY TRHPINEH NS Fo-oupreptilis WS, Bppn Prencephglitis o
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o Do BEn: St i i et et St e ot ois eds el 687 ot at o
as ment i ope@hdedpdt Nvirhi ype dat, erHmahngintintodai@atey ofviiube tgept 1, deh@hart he

i nventive, formnul _%%%,,the preignt lnv5ntors hav suréyishﬂﬁlé_{ound t hat
(Arg), isRPRgRLciensy MrghiPedanessy THaJEaPRRcYRn RApEelingtismline T1asaihse in
hPBMCs, ewianR, ildnimaidis, amaéifpbl oiuspBomic dBede adiugs Bupainivdral | vaduk,y CRNGrrint 0

hPBMCs, was obpserved. A NA, 25 (nol ecul,e) may be any RNA (ol ecuy] e) as
Gor mou LETeP ML R R A oY P emble et e ped obbr st CAMERBLe A
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anti sense or_ ri bposwi tche ri bozynmes. or taners. Agajin, an nt in
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an i nj ect vitoraufAburga Sirgke fanve deblblr eires, SoHirc Bbald diifus,0nah Yos®drEbaiangirdshe

i nventive, conpl exed RNA, etc,, &heﬁein in 30 _the jﬂventive conglexed RNA in
t he agent'"ﬁgé%éfvi'rH%‘a' WhPezA VITUE BBRYE R SIMsER & BY AR SITHUEPRRYY U n a
clorrpl ex Mhhh\pan.r[ilﬁﬁﬂpreépifﬁltcﬁ'}zu}yﬁc)ytialls vithes iH’ﬂlﬁfinhmEﬁbﬁELgﬁovﬁrbﬁ mnaniagetoﬁﬁvtigg,

al one 2009/ 030481PCT 2008/ 007244 117 According t not her

ol or?: i ERERM FNE T fdvBras S IS TIEe T Co Bt R RS et dse of

t he pept i dest@Psrghat lyssaruecadehexiruabs R-FahulRNApgpitibrag wireges,aondgibmaadrub &) ei n or

t he peptide rq), alone (for the preparati.on of apn agent) for the

L eat nont oMV vins Roralhla vinbee HoRBG-apuate dred?, SREMEs € AbBrg ng 1o
a final esbhoresediteasdsheayps.gbenicatetd bgntvactinahordgisitiiedvidtion. cont ai ni ng a
conpl exed RNA according to the invention and/ or a pharnmaceuti cal
conposition according to the invention as well as, optionally, technical

i nstr2gt i additivdllp, disdasesnatstaes may irvlidadmtdiowbauddri ddseasea dhdesagen, okithidue

conpl exed to the,invention and/ the 1 ti

RNA,.accor di r har mace cal
conpos 1 BAMBUTBERd s Taie hgh e rRaoien g Rl R Do der
conpri se ame nedronar disabest HeoséolfloowiAlthegnespdiedase carpgnephis: lagral | ehsdsispne
antigen or, at .| east one i hody. or onpesi.tion . containing an antigen or
an anti boSV?"“éanea‘iecﬁs’('i %gﬁéé‘gfrﬁééﬁ?d g?rﬁgggi]osréﬁ%egfet?t8n containing at | east
one adjuvant and/or at |east one cytokine or a conposition containing at
| east ,pne~cyt okine.. The antigen, .ant.j bo and{,or. t he tokine 1 be
or ovi 0a - PR R Tasetirey AR Vel Mk o AR e ks DRl AT For < e
anti gen, awbnditatythet tygizslbkinnaves Bhexbpoeséd racqiinadeintmuwolagiebhypecendtdstyko t s
contai nin he tide (Arg).,ni C .ex W L n lgc
Gof ot hlerdlf BER héejn%ﬁée@t ?%jé‘”%ﬁ‘?’%) Al & ndtilafl Fs‘@l‘,% (%S@Faﬁnﬁd %}‘%’36
t echni cal inflasimatey irespsnsei tb ithesef antigertsi @nallergenh enddeaidimgstoragit inonuratydindbs age  of
the the peptide (Arg),. Such kits may applied e.g. for any of the above
menti oned applications or uses, preferably for the use of at |east one
conpl exed RNA according to the present invention (for the preparation of an
agent) for the treatnment of any of the above nentioned di seases. The kits
may al so be applied for the use of at | east one conpl exed RNA according to
the present 25 invention (for the preparation of an agent) for the
treatment of any of the above nentioned di seases, wherein the agent (and/or
t he conpl exed RNA) nay be capable to induce or enhance an i mmune response



Figures The following Figures are intended to illustrate the invention
further. They are not intended to limt the subject matter of the invention

t her et o. ' depicts the sequence of a stabilize
%erﬁfﬁs ods1 fotef 35@0@%@\/\” T

sequence, ern the native |uciferase encoding nRNA 1S np

pol y- Al poly-C-tag (A70- C30). This first construct (construct

CAP- Ppl uc(wt) - nuag- A70- C30, SEQ I D NO 35) contained foll ow ng sequence

el enents: stabilizing sequences from tlA@ al pha-d obi n gene, 1070 x Adenosin
at the 3 -termnal end (poly-A-tail), 30 x Cytosin at the 3'- termnal end
(pol y- C—ttajdly)a;gaimapheselditergdnsby\lIérgbmsoiwithﬁg cepakichdudese.goghasnigs, pefersnaelds, 3' - UTR

of the al ci)hgqgl RLprh rg Q’Rﬂ %r?rgerrtg)lq!'i rs, ef%l Wltﬁogtoor%ﬁ%c}u%ld to aréye%gv\ﬁoseEegPr e 2

shows t he se&fuence o | ze u0|ferase erern the
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h m’ f [l il
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stabi | i 21 A0.33GERGEE I pkhehRne; bl SR0GeI00k AEneshE aloche

'-termn osin a
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allergies include, without being limited thereto, allergic asthma (leading to swelling of the
10 nasal mucosa), allergic conjunctivitis {leading to redness and itching of the conjunctiva),
allergic rhinitis ("hay fever"), anaphylaxis, angiodemna, atopic dermatitis (eczema), urticaria
(hives), eosinophilia, respiratory, allergies to insect stings, skin allergies (leading to and
including various rashes, such as eczema, hives {urticaria) and (contact) dermatitis), food
allergies, allergies to medicine, etc. With regard to the present invention, e.g. a
15  pharmaceutical composition is provided, which contains e.g. an RNA coding for an allergen
{e.g. from a cat allergen, a dust allergen, a mite antigen, a plant antigen {e.g. a birch
antigen) etc.) as a complex of the invention. Hereby, the encoded allergen may desensitize
the patient’ immune response. Alternatively, the pharmaceutical compositions of the
present invention may shift the (exceeding) immune response to a stronger TH1 response,

20 thereby suppressing or attenuating the undesired IgE response from the the patient suffers.

Furthermore, diseases or states as defined herin may include autoimmune diseases.
Autoimmune diseases can be broadly divided into systemic and organ-specific or localised
autoimmune disorders, depending on the principal clinico-pathologic features of each
25  disease. Autoimmune disease may be divided into the categories of systemic syndromes,
including SLE, Sjorgen’s syndrome, Scleroderma, rheumatoid arthritis and polyomyositis or
local syndromes which may be endocrinologic (DM Type 1, Hashimoto's thyroiditis,
Addison’s disease, etc.), dermatologic (pemphigus vuigaris), haematologic (autoimmune
haemolytic anaemia), neural (multiple sclerosis) or can involve virtually any circumscribed
30 mass of body tissue. The autoimmune diseases to be treated may be selected from the group
consisting of type 1 autoimmune diseases or type Il autoimmune diseases or type lil
autoimmune diseases or type IV autoimmune diseases, such as, for example, multiple

sclerosis (MS), rheumatoid arthritis, diabetes, type | diabetes {Diabetes mellitus), systemic



Figure 3:shows the coding sequence of the sequence according to SEQ I D NO
35 (SEQ ID NO 37) (see Figure 1). shows the GC-optim zed codi ng sequence
of the se ording to SEQ ID NGO 36 (SEQ ID NO ,gure 2) .
The &-op%fb?@aﬁg%dons are underlined. shows the |m‘rulr’1§§#P£0§¥@t7gry ef f ect
of RNA conpl exed with nona-arginine ((Arg)9) in hPBMC cells by measuring

| L-6 production. As can be seen, hPBMC cells show a significant IL-6
production, i.e. a significant i munod0lnul atory effect of RNA conpl exed

wi th nona-arginine ((Arg)9). shows the inmmunostinulatory effect of RNA
conpl exedupzi:sté‘ryuh@nnatoarsg'sm Nehrgrié\pglyaithrits, BRBYEW S elisessep yutb@Burie ﬁ@gnél' bF- al pha
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producti on can be observed. The sane appl ies to stinulation experinents,
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Finally, diseases to be treated in the context of the present invention likewise include
monogenetic diseases, i.e. (hereditary) diseases, or genetic diseases in general. Such
30  genetic diseases are typically caused by genetic defects, e.g. due to gene mutations resulting
in loss of protein activity or regulatory mutations which do not allow transcription or
translation of the protein. Frequently, these diseases lead to metabolic disorders or other

symptoms, e.g. muscle dystrophy. Accordingly, the present invention allows to treat these



300f luciferase in HeLa cells. WD 2009/ 030481PCT/ EP2008/ 007244 121 Fi gure
16: shows the effect of RNA conpl exed with H3ROSSY peptide on the expression

of lucife | La cells. 5Figure 17:shows the effe B%% anpl exed
W th (RKH)%%OQ% |04e on the expression of |uciferase inghg@;émce 7%8 Fi gure

18: shows the effect of RNA conplexed with Y(RKH) 2R peptide on the
expression of luciferase in HeLa cells. 10 Figure 19:shows the effect of
Histidin in term nal positions on thelf2ansfection efficiacy. Figure

20: shows the effect of neutral amno acids in termnal positions on the

t r ansf ectdigaseaiblyipesvadiyg thesokipixee RRIA shieVised leeein nintoias therfoll atiog disefséect of

RNA I i th H3 ti f, TNFal in hPBMCs, . Fi e _22:sh
the i mmurBSt PRIcAGr 3 e B ora e P eE Rt 0 (Rt JUSRIFaRTon of
| L- 6 i n hieBbiescy; 8ADe2@PBH03 M &EhBETLERLOMS G002 4vndidRe; EXlaogdpeprotdieerhial | owi ng
exanpl es A

piied AR R ORI SRR T T
- Prepar aadhoomatbpdiay dicfernaasmelidiyAplacia stiuuet Bhondpror type)f ACTIdwefidereypacilnent s a
stabili ZegoA %L;aergg(:}e%gsenggéiesngg% rc‘n?t—%h%? nﬁ)gcﬁlpnq rc%gin?qgngugﬁéjm); Adenomatous
polyposis  coli;  Adenosin-deaminase  deficiency;  Adenylosuccinase  deficiency;
Adhalinopathy; Adrenal hyperplasia, congenital (due to 11-beta-hydroxylase deficiency;
due to 17-alpha-hydroxylase deficiency; due to 21-hydroxylase deficiency); Adrenal
10 hypoplasia, congenital, with hypogonadotropic hypogonadism; Adrenogenital syndrom;
Adrenoleukodystrophy; Adrenomyeloneuropathy; Afibrinogenemia; Agammaglobulinemia;
Alagille syndrome; Albinism {brown, ocular, oculocutaneous, rufous); Alcohol intolerance,
acute; Aldolase A deficiency; Aldosteronism, glucocorticoid-remediable; Alexander disease;
Alkaptonuria; Alopecia universalis; Alpha-1-antichymotrypsin  deficiency;  Alpha-
15  methylacyl-CoA racemase deficiency; Alpha-thalassemia’mental retardation syndrome;
Alport syndrome; Alzheimer disease-1 (APP-related); Alzheimer disease-3; Alzheimer
disease-4; Amelogenesis imperfecta; Amyloid neuropathy (familial, several allelic types);
Amyloidosis (Dutch type; Finnish type; hereditary renal; renal; senile systemic); Amytrophic
lateral sclerosis; Analbuminemia; Androgen insensitivity; Anemia (Diamond-Blackfan);
20 Anemia (hemolytic, due to PK deficiency); Anemia (hemolytic, Rh-null, suppressor type);
Anemia (neonatal hemolytic, fatal and nearfatal); Anemia (sideroblastic, with ataxia);
Anemia (sideroblastic’hypochromic); Anemia due to G6PD deficiency; Aneurysm (familial
arterial); Angelman syndrome; Angioedema; Aniridia; Anterior segment anomalies and
cataract; Anterior segment mesenchymal dysgenesis; Anterior segment mesenchymal
25  dysgenesis and cataract; Antithrombin Ill deficiency; Anxiety-related personality traits; Apert
syndrome; Apnea (postanesthetic); ApoA-l1 and apoC-lll deficiency (combined);
Apolipoprotein  A-Il  deficiency; Apolipoprotein  B-100 (ligand-defective); Apparent
mineralocorticoid excess (hypertension due to); Argininemia; Argininosuccinicaciduria;
Arthropathy (progressive pseudorheumatoid, of childhood); Aspartylglucosaminuria; Ataxia
30 (episodic); Ataxia with isolated vitamin E deficiency; Ataxia-telangiectasia; Atelosteogenesis
Il; ATP-dependent DNA ligase 1 deficiency; Atrial septal defect with atrioventricular
conduction defects; Atrichia with papular lesions; Autism (succinylpurinemic); Autoimmune

polyglandular disease, type |; Autonomic nervous system dysfunction; Axenfeld anomaly;
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Eur(lzatvan isease; Carbamoylphosphate synthetase | deficiency; Carbohydrate-deficient

glycoprotein syndrome {type |; type Ib; type Il); Carcinoid tumor of lung;
Cardioencephalomyopathy (fatal infantile, due to cytochrome c oxidase deficiency);
Cardiomyopathy (dilated; X-linked dilated; familial hypertrophic; hypertrophic); Carnitine
deficiency (systemic primary); Carnitine-acylcarnitine translocase deficiency; Carpal tunne!
syndrome (familial); Cataract (cerulean; congenital; crystalline aculeiform; juvenile-onset;
polymorphic and lamellar; punctate; zonular pulverulent); Cataract, Coppock-like; CD59
deficiency; Central core disease; Cerebellar ataxia; Cerebral amyloid angiopathy; Cerebral
arteriopathy with subcortical infarcts and leukoencephalopathy; Cerebral cavernous
malformations-1; Cerebrooculofacioskeletal syndrome; Cerebrotendinous xanthomatosis;
Cerebrovascular disease; Ceroid lipofuscinosis {neuronal, variant juvenile type, with
granular osmiophilic deposits); Ceroid lipofuscinosis (neuronal-1, infantile); Ceroid-
lipofuscinosis (neuronal-3, juvenile); Char syndrome; Charcot-Marie-Tooth disease;
Charcot-Marie-Tooth neuropathy; Charlevoix;Saguenay type; Chediak-Higashi syndrome;
Chloride diarrhea (Finnish type); Cholestasis (benign recurrent intrahepatic); Cholestasis
{familial intrahepatic); Cholestasis (progressive familial intrahepatic); Cholesteryl ester
storage disease; Chondrodysplasia punctata (brachytelephalangic; rhizomelic;  X-linked
dominant; X-linked recessive; Grebe type); Chondrosarcoma; Choroideremia; Chronic
granulomatous disease (autosomal, due to deficiency of CYBA); Chronic granulomatous

disease (X-linked); Chronic granulomatous disease due to deficiency of NCF-1; Chronic
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granulomatous disease due to deficiency of NCF-2; Chylomicronemia syndrome, familial;
Citrullinemia; classical Cockayne syndrome-i; Cleft lip, cleft jaw, cleft palate; Cleft
lip/palate ectodermal dysplasia syndrome; Cleidocranial dysplasia; CMO 1l deficiency;
Coats disease; Cockayne syndrome-2, type B; Coffin-Lowry syndrome; Colchicine
5 resistance; Colon adenocarcinoma; Colon cancer; Colorblindness (deutan; protan; tritan);
Colorectal cancer; Combined factor V and VIII deficiency; Combined hyperlipemia
(familial); Combined immunodeficiency (X-linked, moderate); Complex | deficiency;
Complex neurologic disorder; Cone dystrophy-3; Cone-rod dystrophy 3; Cone-rod
dystrophy 6; Cone-rod retinal dystrophy-2; Congenital bilateral absence of vas deferens;
10 Conjunctivitis, ligneous; Contractural arachnodactyly; Coproporphyria; Cornea plana
congenita; Corneal clouding; Corneal dystrophy (Avellino type; gelatinous drop-like;
Groenouw type |; lattice type I; Reis-Bucklers type); Cortisol resistance; Coumarin
resistance; Cowden disease; CPT deficiency, hepatic (type 1; type Il); Cramps (familial,
potassium-aggravated); Craniofacial-deafness-hand syndrome; Craniosynostosis (type 2);
15  Cretinism; Creutzfeldt-Jakob disease ; Crigler-Najjar syndrome; Crouzon syndrome;
Currarino syndrome; Cutis laxa; Cyclic hematopoiesis; Cyclic ichthyosis; Cylindromatosis;
Cystic fibrosis; Cystinosis (nephropathic); Cystinuria {type Il; type lll}; Daltonism; Darier
disease; D-bifunctional protein deficiency; Deafness, autosomal dominant 1; Deafness,
autosomal dominant 11; Deafness, autosomal dominant 12; Deafness, autosomal dominant
20  15; Deafness, autosomal dominant 2; Deafness, autosomal dominant 3; Deafness,
autosomal dominant 5; Deafness, autosomal dominant 8; Deafness, autosomal dominant 9;
Deafness, autoscmal recessive 1; Deafness, autosomal recessive 2; Deafness, autosomal
recessive 21; Deafness, autosomal recessive 3; Deafness, autosomal recessive 4; Deafness,
autosomal recessive 9; Deafness, nonsyndromic sensorineural 13; Deafness, X-linked 1;
25  Deafness, X-linked 3; Debrisoquine sensitivity; Dejerine-Sottas disease; Dementia {familial
Danish), Dementia (frontotemporal, with parkinsonism); Dent disease; Dental anomalies;
Dentatorubro-pallidoluysian  atrophy; Denys-Drash  syndrome; Dermatofibrosarcoma
protuberans; Desmoid disease; Diabetes insipidus (nephrogenic ); Diabetes insipidus
(neurohypophyseal); Diabetes mellitus (insulin-resistant); Diabetes mellitus (rare form),
30 Diabetes mellitus (type ll}; Diastrophic dysplasia; Dihydropyrimidinuria; Dosage-sensitive
sex reversal; Doyne honeycomb degeneration of retina; Dubin-Johnson syndrome;
Duchenne muscular dystrophy; Dyserythropoietic anemia with thrombocytopenia;

Dysfibrinogenemia (alpha type; beta type; gamma type); Dyskeratosis congenita-i;
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Dysprothrombinemia; Dystonia (DOPAresponsive); Dystonia (myoclonic); Dystonia-1
(torsion); Ectodermal dysplasia; Ectopia lentis; Ectopia pupillae; Ectrodactyly (ectodermal
dysplasia, and cleft lip/palate syndrome 3); Ehlers-Danlos syndrome (progeroid form);
Ehlers-Danlos syndrome {type I; type II; type 1ll; type 1V; type VI; type VII); Elastin

5  Supravalvar aortic stenosis; Elliptocytosis-1; Elliptocytosis-2; Elliptocytosis-3; Ellis-van
Creveld syndrome; Emery-Dreifuss muscular dystrophy; Emphysema; Encephalopathy;
Endocardial fibroelastosis-2; Endometrial carcinoma; Endplate acetylcholinesterase
deficiency; Enhanced S-cone syndrome; Enlarged vestibular aqueduct; Epidermolysis
bullosa; Epidermolysis bullosa dystrophica {dominant or recessive); Epidermolysis bullosa

10 simplex; Epidermolytic hyperkeratosis; Epidermolytic palmoplantar keratoderma; Epilepsy
(generalize; juvenile; myoclonic; nocturnal frontal lobe; progressive myoclonic); Epilepsy,
benign, neonatal (typel or type2); Epiphyseal dysplasia (multiple); Episodic ataxia (type 2);
Episodic ataxia’myokymia syndrome; Erythremias (alpha-; dysplasia); Erythrocytosis;
Erythrokeratoderma; Estrogen resistance; Exertional myoglobinuria due to deficiency of

15 LDH-A; Exostoses, multiple (type 1; type 2); Exudative vitreoretinopathy, X-linked; Fabry
disease; Factor H deficiency; Factor VIl deficiency; Factor X deficiency; Factor XI
deficiency; Factor Xl deficiency; Factor XIl1A deficiency; Factor XIlIB deficiency; Familial
Mediterranean fever; Fanconi anemia; Fanconi-Bickel syndrome; Farber lipogranulomatosis;

Fatty liver (acute); Favism; Fish-eye disease; Foveal hypoplasia; Fragile X syndrome; Frasier

20  syndrome; Friedreich ataxia; fructose-bisphosphatase Fructose intolerance; Fucosidosis;
Fumarase deficiency; Fundus albipunctatus; Fundus flavimaculatus; G6PD deficiency;
GABA-transaminase deficiency; Galactokinase deficiency with cataracts; Galactose
epimerase deficiency; Galactosemia; Galactosialidosis; GAMT deficiency; Gardner
syndrome; Gastric cancer; Gaucher disease; Generalized epilepsy with febrile seizures plus;

25  Germ cell tumors; Gerstmann-Straussler disease; Giant cell hepatitis (neonatal); Giant
platelet disorder; Giant-cell fibroblastoma; Gitelman syndrome; Glanzmann thrombasthenia

(type A; type B), Glaucoma 1A; Glaucoma 3A; Glioblastoma multiforme;

* Glomerulosclerosis (focal segmental); Glucose transport defect (blood-brain barrier);
Glucose/galactose malabsorption; Glucosidase | deficiency; Glutaricaciduria (type I; type

30 UB; type NIC); Gluthation synthetase deficiency; Glycerol kinase deficiency; Glycine
receptor (alpha-1 polypeptide); Glycogen storage disease |; Glycogen storage disease I);
Glycogen storage disease Ill; Glycogen storage disease |V; Glycogen storage disease VI;

Glycogen storage disease VI, Glycogenosis (hepatic, autosomal); Glycogenosis (X-linked
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hepatic); GM1-gangliosidosis; GM2-gangliosidosis; Goiter (adolescent multinodular); Goiter
(congenital); Goiter (nonendemic, simple); Gonadal dysgenesis (XY type); Granulomatosis,
septic; Graves disease; Greig cephalopolysyndactyly syndrome; Griscelli syndrome; Growth
hormone deficient dwarfism; Growth retardation with deafrness and mental retardation;
5 Gynecomastia (familial, due to increased aromatase activity); Gyrate atrophy of choroid and
retina with ornithinemia (B6 responsive or unresponsive); Hailey-Hailey disease; Haim-
Munk syndrome; Hand-foot-uterus syndrome; Harderoporphyrinuria; HDL deficiency
(familial); Heart block (nonprogressive or progressive); Heinz body anemia; HELLP
syndrome; Hematuria (familial benign); Heme oxygenase-1 deficiency; Hemiplegic
10 migraine; Hemochromotosis; Hemoglobin H disease; Hemolytic anemia due to ADA
excess; Hemolytic anemia due to adenylate kinase deficiency; Hemolytic anemia due to
band 3 defect; Hemolytic anemia due to glucosephosphate isomerase deficiency;
Hemolytic anemia due to glutathione synthetase deficiency; Hemolytic anemia due to
hexokinase deficiency; Hemolytic anemia due to PGK deficiency; Hemolytic-uremic
15 syndrome; Hemophagocytic [ymphohistiocytosis; Hemophilia A; Hemophilia B;
Hemorrhagic diathesis due to factor V deficiency; Hemosiderosis (systemic, due to
aceruloplasminemia); Hepatic lipase deficiency; Hepatoblastoma; Hepatocellular
carcinoma; Hereditary hemorrhagic telangiectasia-1; Hereditary hemorrhagic telangiectasia-
2; Hermansky-Pudlak syndrome; Heterotaxy (X-linked visceral); Heterotopia
20  (periventricular); Hippel-Lindau syndrom; Hirschsprung disease; Histidine-rich glycoprotein
Thrombophilia due to HRG deficiency; HMG-CoA lyase deficiency; Holoprosencephaly-2;
Holoprosencephaly-3; Holoprosencephaly-4; Holoprosencephaly-5; Holt-Oram syndrome;
Homocystinuria; Hoyeraal-Hreidarsson; HPFH (deletion type or nondeletion type); HPRT-
related gout; Huntington disease; Hydrocephalus due to aqueductal stenosis; Hydrops
25 fetalis; Hyperbetalipoproteinemia; Hypercholesterolemia, familial; Hyperferritinemia-
cataract syndrome; Hyperglycerolemia; Hyperglycinemia; Hyperimmunoglobulinemia D
and periodic fever syndrome; Hyperinsulinism; Hyperinsulinism-hyperammonemia
syndrome; Hyperkalemic periodic paralysis; Hyperlipoproteinemia; Hyperlysinemia;
Hypermethioninemia  {persistent,  autosomal, dominant, due to methionine,
30  adenosyltransferase 111 deficiency); Hyperornithinemia-
hyperammonemiahomocitrullinemia syndrome; Hyperoxaluria; Hyperparathyroidism;
Hyperphenylalaninemia due to pterin-4acarbinolamine dehydratase deficiency;

Hyperproinsulinemia; Hyperprolinemia; Hypertension; Hyperthroidism {congenital);
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Hypertriglyceridemia; Hypoalphalipoproteinemia; Hypobetalipoproteinemia;
Hypocalcemia; Hypochondroplasia; Hypochromic microcytic anemia; Hypodontia;
Hypofibrinogenemia; Hypoglobulinemia and absent B cells; Hypogonadism
{(hypergonadotropic); Hypogonadotropic (hypogonadism); Hypokalemic periodic paralysis;
5  Hypomagnesemia; Hypomyelination (congenital); Hypoparathyroidism; Hypophosphatasia
(adult; childhood; infantile; hereditary); Hypoprothrombinemia; Hypothyroidism
(congenital; hereditary congenital; nongoitrous); Ichthyosiform erythroderma ; Ichthyosis ;
Ichthyosis bullosa of Siemens ; 1gG2 deficiency; Immotile cilia syndrome-1;
Immunodeficiency (T-cell receptor/CD3 complex); Immunodeficiency (X-linked, with
10  hyper-lgM); Immunodeficiency due to defect in CD3-gamma; Immunodeficiency-
centromeric instabilityfacial anomalies syndrome; Incontinentia pigmenti; Insensitivity to
pain (congenital, with anhidrosis); Insomnia (fatal familial}; Interleukin-2 receptor deficiency
(alpha chain); Intervertebral disc disease; Iridogoniodysgenesis; Isolated growth hormone
deficiency (lllig type with absent GH and Kowarski type with bioinactive GH);
15 Isovalericacidemia ; Jackson-Weiss sydnrome; Jensen syndrome; Jervell and Lange-Nielsen
syndrome; Joubert syndrom; Juberg-Marsidi syndrome; Kallmann syndrome; Kanzaki
disease; Keratitis; Keratoderma (palmoplantar); Keratosis palmoplantaris striata |; Keratosis
palmoplantaris striata lI; Ketoacidosis due to SCOT deficiency; Keutel syndrome; Klippel-
Trenaurnay syndrom; Kniest dysplasia; Kostmann neutropenia; Krabbe disease; Kurzripp-
20  Polydaktylie syndrom; Lacticacidemia due to PDX1 deficiency; Langer mesomelic
dysplasia; Laron dwarfism; Laurence-Moon-Biedl-Bardet syndrom; LCHAD deficiency;
Leber congenital amaurosis; Left-right axis malformation; Leigh syndrome; Leiomyomatosis
(diffuse, with Alport syndrome); Leprechaunism; Leri- Weill dyschondrosteosis; Lesch-
Nyhan syndrome; Leukemia (acute myeloid; acute promyelocytic; acute T-cell
25  lymphoblastic; chronic myeloid; juvenile myelomonocytic; Leukemia-1 (T-cell acute
lymphocytic); Leukocyte adhesion deficiency; Leydig cell adenoma; Lhermitte-Duclos
syndrome; Liddle syndrome; Li-Fraumeni syndrome; Lipoamide dehydrogenase deficiency;
Lipodystrophy; Lipoid adrenal hyperplasia; Lipoprotein lipase deficiency; Lissencephaly (X-
linked); Lissencephaly-1; liver Glycogen storage disease (type 0); Long QT syndrome-i;
30 Long QT syndrome-2; Long QT syndrome-3; Long QT syndrome-5; Long QT syndrome-6;
Lowe syndrome; Lung cancer; Lung cancer (nonsmall cell); Lung cancer (small cell);
Lymphedema; Lymphoma (B-cell non-Hodgkin); Lymphoma (diffuse large cell); Lymphoma
(follicular); Lymphoma (MALT); Lymphoma (mantel cell); Lymphoproliferative syndrome (X-
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linked); Lysinuric protein intolerance; Machado-Joseph disease; Macrocytic anemia
refractory (of 5q syndrome); Macular dystrophy; Malignant mesothelioma; Malonyl-CoA
decarboxylase deficiency ; Mannosidosis, {alpha- or beta- ); Maple syrup urine disease (type
la; type Ib; type 1I); Marfan syndrome; Maroteaux-Lamy syndrome; Marshall syndrome;
MASA syndrome; Mast cell leukernia; Mastocytosis with associated hematologic disorder;
McArdle disease; McCune-Albright polyostotic fibrous dysplasia; McKusick-Kaufman
syndrome; Mcleod phenotype ; Medullary thyroid carcinoma; Medulloblastoma;
Meesmann corneal dystrophy; Megaloblastic anemia-1; Melanoma; Membroproliferative
glomerulonephritis ; Meniere disease; Meningioma (NF2-related; SlS-related); Menkes
disease; Mental retardation (X-linked); Mephenytoin poor metabolizer; Mesothelioma;
Metachromatic leukodystrophy; Metaphyseal chondrodysplasia {Murk Jansen type; Schmid
type); Methemoglobinemia; Methionine adenosyltransferase deficiency (autosomal
recessive); Methylcobalamin deficiency (cbl G type); Methylmalonicaciduria (mutase
deficiency type); Mevalonicaciduria; MHC class Il deficiency; Microphthalmia (cataracts,
and iris abnormalities}, Miyoshi myopathy; MODY; Mohr-Tranebjaerg syndrome;
Molybdenum cofactor deficiency (type A or type B); Monilethrix; Morbus Fabry; Morbus
Gaucher; Mucopolysaccharidosis; Mucoviscidosis; Muencke syndrome; Muir-Torre
syndrome; Mulibrey nanism; Multiple carboxylase deficiency (biotinresponsive); Multiple
endocrine  neoplasia; Muscle glycogenosis;  Muscular  dystrophy  (congenital
merosindeficient); Muscular dystrophy (Fukuyama congenital); Muscular dystrophy (limb-
girdle); Muscular dystrophy) Duchenne-like); Muscular dystrophy with epidermolysis
bullosa simplex; Myasthenic syndrome (slow-channel congenital); Mycobacterial infection
(atypical, familial disseminated); Myelodysplastic syndrome; Myelogenous leukemia;
Myeloid malignancy; Myeloperoxidase deficiency; Myoadenylate deaminase deficiency;
Myoglobinuriathemolysis due to  PGK  deficiency;  Myoneurogastrointestinal
encephalomyopathy syndrome; Myopathy (actin; congenital; desmin-related; cardioskeletal;
distal; nemaline); Myopathy due to CPT 1l deficiency; Myopathy due to phosphoglycerate
mutase deficiency; Myotonia congenita; Myotonia levior; Myotonic dystrophy; Myxoid
liposarcoma; NAGA deficiency; Nailpatella syndrome; Nemaline myopathy 1 (autosomal
dominant); Nemaline myopathy 2 (autosomal recessive); Neonatal hyperparathyroidism;
Nephrolithiasis; Nephronophthisis (juvenile); Nephropathy (chronic hypocomplementemic);
Nephrosis-1; Nephrotic syndrome; Netherton syndrome; Neuroblastoma; Neurofibromatosis

(type 1 or type 2); Neurolemmomatosis; neuronal-5 Ceroid-lipofuscinosis; Neuropathy;
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Mol ar r at cdobdes wittt irendN/ disdabéd Ornithine transcarbamylase deficiency; Oroticaciduria;
Orthostatic intolerance; OSMED syndrome; Ossification of posterior longitudinal ligament
of spine; Osteoarthrosis; Osteogenesis imperfecta; Osteolysis; Osteopetrosis (recessive or
10  idiopathic); Osteosarcoma; Ovarian carcinoma; Ovarian dysgenesis; Pachyonychia
congenita (Jackson-Lawler type or Jadassohn-Lewandowsky type); Paget disease of bone;
Pallister-Hall syndrome; Pancreatic agenesis; Pancreatic cancer; Pancreatitis; Papillon-
Lefevre syndrome; Paragangliomas ; Paramyotonia congenita; Parietal foramina; Parkinson
disease (familial or juvenile); Paroxysmal nocturnal hemoglobinuria; Pelizaeus-Merzbacher
15 disease; Pendred syndrome; Perineal hypospadias; Periodic fever; Peroxisomal biogenesis
disorder; Persistent hyperinsulinemic hypoglycemia of infancy; Persistent Mullerian duct
syndrome (type II); Peters anomaly; Peutz-Jeghers syndrome ; Pfeiffer syndrome;
Phenylketonuria; Phosphoribosyl pyrophosphate synthetaserelated gout; Phosphorylase
kinase deficiency of liver and muscle; Piebaldism; Pilomatricoma; Pinealoma with bilateral
20 retinoblastoma; Pituitary ACTH secreting adenoma; Pituitary hormone deficiency; Pituitary
tumor; Placental steroid sulfatase deficiency; Plasmin inhibitor deficiency; Plasminogen
deficiency (types | and Il); Plasminogen Tochigi disease; Platelet disorder; Platelet
glycoprotein IV deficiency; Platelet-activating factor acetylhydrolase deficiency; Polycystic
kidney disease; Polycystic lipomembranous osteodysplasia  with  sclerosing
25  leukenencephalophathy; Polydactyly, postaxial; Polyposis; Popliteal pterygium syndrome;
Porphyria (acute hepatic or acute intermittent or congenital erythropoietic); Porphyria
cutanea tarda; Porphyria hepatoerythropoietic ; Porphyria variegata; Prader-Willi syndrome;
Precocious puberty; Premature ovarian failure; Progeria Typ |; Progeria Typ ll; Progressive
external ophthalmoplegia; Progressive intrahepatic  cholestasis-2;  Prolactinoma
30 (hyperparathyroidism, carcinoid syndrome); Prolidase deficiency; Propionicacidemia;
Prostate cancer; Protein 5 deficiency; Proteinuria; Protoporphyria (erythropoietic);
Pseudoachondroplasia; Pseudohermaphroditism; Pseudohypoaldosteronism;

Pseudohypoparathyroidism; Pseudovaginal perineoscrotal hypospadias; Pseudovitamin D
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deficiency rickets; Pseudoxanthoma elasticum (autosomal dominant; autosomal recessive);
Pulmonary alveolar proteinosis; Pulmonary hypertension; Purpura fulminans;
Pycnodysostosis;  Pyropoikilocytosis;  Pyruvate  carboxylase  deficiency;  Pyruvate
dehydrogenase deficiency; Rabson-Mendenhall syndrome; Refsum disease; Renal cell
5 carcinoma; Renal tubular acidosis; Renal tubular acidosis with deafness; Renal tubular
acidosis-osteopetrosis syndrome; Reticulosis (familial histiocytic); Retinal degeneration;
Retinal dystrophy; Retinitis pigmentosa; Retinitis punctata albescens; Retinoblastoma;
Retinol binding protein deficiency; Retinoschisis; Rett syndrome; Rh{mod) syndrome;
Rhabdoid  predisposition  syndrome; Rhabdoid tumors ; Rhabdomyosarcoma;
10 Rhabdomyosarcoma (alveolar); Rhizomelic chondrodysplasia punctata; Ribbing-Syndrom;
Rickets (vitamin D-resistant); Rieger anomaly; Robinow syndrome; Rothmund-Thomson
syndrome; Rubenstein-Taybi syndrome; Saccharopinuria; Saethre-Chotzen syndrome; Salla
disease; Sandhoff disease (infantile, juvenile, and adult forms); Sanfilippo syndrome (type A
or type B); Schindler disease; Schizencephaly; Schizophrenia (chronic); Schwannoma
15 (sporadic); SCID (autosomal recessive, T-negative/Bpositive type); Secretory pathway
w/TMD; SED congenita; Segawa syndrome; Selective T-cell defect; SEMD (Pakistani type);
SEMD (Strudwick type); Septooptic dysplasia; Severe combined immunodeficiency (B
cellnegative); Severe combined immunodeficiency (T-cell negative, B-cell/natural killer cell-
positive type); Severe combined immunodeficiency (Xlinked); Severe combined
20  immunodeficiency due to ADA deficiency; Sex reversal (XY, with adrenal failure); Sezary
syndrome; Shah-Waardenburg syndrome; Short stature; Shprintzen-Goldberg syndrome;
Sialic acid storage disorder; Sialidosis (type | or type ll); Sialuria; Sickle cell anemia;
Simpson-Golabi-Behmel syndrome; Situs ambiguus; Sjogren-Larsson syndrome; Smith-
Fineman-Myers syndrome; Smith-Lemli-Opitz  syndrome f{type | or type Il
25  Somatotrophinoma; Sorsby fundus dystrophy; Spastic paraplegia; Spherocytosis;
Spherocytosis-1; Spherocytosis-2; Spinal and bulbar muscular atrophy of Kennedy; Spinal
muscular atrophy; Spinocerebellar ataxia; Spondylocostal dysostosis; Spondyloepiphyseal
dysplasia tarda; Spondylometaphyseal dyspliasia (Japanese type); Stargardt disease-1;
Steatocystoma multiplex; Stickler syndrome; Sturge-Weber syndrom; Subcortical laminal
30  heteropia; Subcortical laminar heterotopia; Succinic semialdehyde dehydrogenase
deficiency; Sucrose intolerance; Sutherland-Haan syndrome; Sweat chloride elevation
without CF; Symphalangism; Synostoses syndrome; Synpolydactyly; Tangier disease; Tay-

Sachs disease; T-cell acute lymphoblastic leukemia; T-cell immunodeficiency; T-cell
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prolymphocytic leukemia; Thalassemia (alpha- or delta-); Thalassemia due to Hb Lepore;
Thanatophoric dysplasia {types | or Il); Thiamine-responsive megaloblastic anemia
syndrome; Thrombocythemia; Thrombophilia (dysplasminogenemic); Thrombophilia due to
heparin cofactor Il deficiency; Thrombophilia due to protein C deficiency; Thrombophilia
5  due to thrombomodulin defect; Thyroid adenoma; Thyroid hormone resistance; Thyroid
iodine peroxidase deficiency; Tietz syndrome; Tolbutamide poor metabolizer; Townes-
Brocks syndrome; Transcobalamin 1! deficiency; Treacher Collins mandibulofacial
dysostosis;  Trichodontoosseous ~ syndrome;  Trichorhinophalangeal ~ syndrome;
Trichothiodystrophy; Trifunctional protein deficiency (type | or type II); Trypsinogen
10  deficiency; Tuberous sclerosis-1; Tuberous sclerosis-2; Turcot syndrome; Tyrosine
phosphatase; Tyrosinemia; Ulnar-mammary syndrome; Urolithiasis (2,8-dihydroxyadenine);
Usher syndrome {type 1B or type 2A); Venous malformations; Ventricular tachycardia;
Virilization; Vitamin K-dependent coagulation defect; VLCAD deficiency; Vohwinkel
syndrome; von Hippel-Lindau syndrome; von Willebrand disease; Waardenburg syndrome;
15  Woaardenburg syndrome/ocular albinism; Waardenburg-Shah neurologic  variant;
Waardenburg-Shah syndrome; Wagner syndrome; Warfarin sensitivity; Watson syndrome;
Weissenbacher-Zweymuller syndrome; Werner syndrome; Weyers acrodental dysostosis;
White sponge nevus; Williams-Beuren syndrome; Wilms tumor (typel); Wilson disease;
Wiskott-Aldrich syndrome; Wolcott-Rallison syndrome; Wolfram syndrome; Wolman
20 disease; Xanthinuria {type l); Xeroderma pigmentosum; X-SCID; Yemenite deaf-blind
hypopigmentation syndrome; ypocalciuric hypercalcemia (type 1); Zellweger syndrome;

Zlotogora-Ogur syndrome.

Preferred diseases to be treated which have a genetic inherited background and which are
25  typically caused by a single gene defect and are inherited according to Mendel's laws are
preferably selected from the group consisting of autosomal-recessive inherited diseases,
such as, for example, adenosine deaminase deficiency, familial hypercholesterolaemia,
Canavan's syndrome, Gaucher's disease, Fanconi anaemia, neuronal ceroid lipofuscinoses,
mucoviscidosis (cystic fibrosis), sickle cell anaemia, phenylketonuria, alcaptonuria,
30 albinism, hypothyreosis, galactosaemia, alpha-1-anti-trypsin deficiency, Xeroderma
pigmentosum, Ribbing's syndrome, mucopolysaccharidoses, cleft lip, jaw, palate, Laurence
Moon Biedl Bardet sydrome, short rib polydactylia syndrome, cretinism, Joubert's

syndrome, type || progeria, brachydactylia, adrenogenital syndrome, and X-chromosome
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inherited diseases, such as, for example, colour blindness, e.g. red/green blindness, fragile X
syndrome, muscular dystrophy (Duchenne and Becker-Kiener type), haemophilia A and B,
G6PD deficiency, Fabry's disease, mucopolysaccharidosis, Norrie's syndrome, Retinitis
pigmentosa, septic granulomatosis, X-SCID, ornithine transcarbamylase deficiency, Lesch-
5 Nyhan syndrome, or from autosomal-dominant inherited diseases, such as, for example,
hereditary angiooedema, Marfan syndrome, neurofibromatosis, type 1 progeria,
Osteogenesis imperfecta, Klipbel-Trenaurnay syndrome, Sturge-Weber syndrome, Hippel-

Lindau syndrome and tuberosis sclerosis.

10 The present invention also allows treatment of diseases, which have not been inherited, or
which may not be summarized under the above categories. Such dieseases may include
e.g. the treatment of patients, which are in need of a specific protein factor, e.g. a specific
therapeutically active protein as mentioned above. This may e.g. include dialysis patients,
e.g. patients which undergo a (regular) a kidney or renal dialysis, and which may be in need

15 of specific therapeutically active proteins as defined above, e.g. erythropoietin (EPO), etc.

According to another embodiment, the present invention comprises the use of the at least
one complexed RNA according to the present invention for transfecting a cell or an
organism. Transfection of the cell or the organism may preferably be carried out using the
20 above (in vitro or in vivo) transfection method for transfecting cells or a tissue with the

complexed RNA of the present invention.

According to one further embodiment, the present invention comprises the use of at least
one complexed RNA according to the present invention (for the preparation of an agent) for
25  the treatment of any of the above mentioned diseases, disorders, conditions or pathological
states. An agent in this context may be e.g. a pharmaceutical composition as defined above
or an injection buffer as defined herein, additionally containing the inventive complexed
RNA, a vaccine, etc. If more than one complexed RNA molecule type is used, the
complexed RNAs may be different by their RNA (molecules) thereby forming a mixture of at
30 least two distinct complexed RNA (molecule) types. If more than one complexed RNA is
used (for the preparation of an agent) for the treatment of any of the above mentioned
diseases the same or (at least two} different RNA (molecule) types may be contained in these

complexed RNA mixtures. In this context, any of the above mentioned RNA (molecules)
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may be used for the inventive complexed RNA, e.g. a short RNA oligonucleotide, a coding
RNA, an immunostimulatory RNA, a 5siRNA, an antisense RNA, or riboswitches, ribozymes
or aptamers, etc. More preferably a coding RNA (molecule), even more preferably a linear
coding RNA (molecule), and most preferably an mRNA may be used. Preferably, such a
5 coding RNA (molecule), more preferably a linear coding RNA {molecule), and more
preferably an mRNA is used for the complexed RNA, the RNA (molecule) typically encodes
a protein or peptide suitable for the therapy of the specific disease, e.g. an antibody, which
is cabable of binding to a specific cancer antigen, or a tumor antigen, when treating a
(specific) cancer, etc. The combinations of suitable RNA (molecules) are known to a skilled

10 person from the art and from the disclosure of the present invention.

According to another embodiment of the present invention, it may be preferred to
(additionally) elicit, e.g. induce or enhance, an immune response during therapy. In this
context, an immune response may occur in various ways. A substantial factor for a suitable
15  immune response is the stimulation of different T-cell sub-populations. T-lymphocytes are
typically divided into two sub-populations, the T-helper 1 (Th1) cells and the T-helper 2
(Th2) cells, with which the immune system is capable of destroying intracellular (Th1) and
extracellular (Th2)} pathogens (e.g. antigens). The two Th cell populations differ in the
pattern of the effector proteins (cytokines) produced by them. Thus, Th1 cells assist the
20 cellular immune response by activation of macrophages and cytotoxic T-cells. Th2 cells, on
the other hand, promote the humoral immune response by stimulation of the B-cells for
conversion into plasma cells and by formation of antibodies {e.g. against antigens). The
Th1/Th2 ratio is therefore of major importance for the immune response. For various
diseases to be treated by the present invention, the Th1/Th2 ratio of the immune response is
25  preferably shifted in the direction towards the cellular response (Th1 response) and a
cellular immune response is thereby induced. Accordingly, the present invention may also
be used to revert this immune response shift. Therefore, the present invention encompasses
also the use of at least one complexed RNA according to the present invention (for the
preparation of an agent) for the treatment of any of the above mentioned diseases, wherein
30 the agent (and/or the complexed RNA) may be capable to elicit, e.g. induce or enhance, an
immune response in a tissue or an organism as defined above. Again, an agent in this
context may be e.g. a pharmaceutical composition as defined above, or an injection buffer

as defined herein, which contains the inventive complexed RNA, etc. If more than one
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complexed RNA type is used in this context (for the preparation of an agent) for the
treatment of any of the above mentioned diseases, the complexed RNA types may be

different with respect to their RNA (molecules) and may form a mixture of distinct RNA

types.

However, for the present embodiment, it is preferred that at least one of these complexed
RNAs induces or enhances the immune response during therapy, while other complexed
RNA(s) need not to induce or enhance the immune response or may be used to prevent an
imune response. In this context, any of the above mentioned RNA (molecules) may be used
10 for the inventive complexed RNA, e.g. a short RNA oligonucleotide, a coding RNA, an
immunostimulatory RNA, a siRNA, an antisense RNA, or riboswitches, ribozymes or
aptamers, etc. More preferably, a coding RNA (molecule), even more preferably a linear
coding RNA (molecule), and most preferably an mRNA may be used for the complexed
RNA. If the RNA {molecule) is a coding RNA (molecule), more preferably a linear coding
15  RNA (molecule), and more preferably an mRNA, it typically encodes a protein or peptide
suitable for the therapy of the specific disease, e.g. an antibody, which is cabable of binding
to a specific cancer antigen, when treating a (specific) cancer, etc. If more than one
complexed RNA is contained in the agent, different combinations of proteins or peptides
may be selected. Such combinations of suitable RNA (molecules) (and, if a coding RNA is
20  used, of encoded proteins or peptides) are known to a skilled person from the art or may be
combined from RNAs encoding therapeutically effective proteins, etc., as defined in the
disclosure of the present invention. Induction or enhancement of the immune response
concurrent to the treatment of a specific disease using one pharmaceutical composition or
agent as defined above may be particularly advantageous in cases where an induced or
25 enhanced immune response supports the treatment of a specific disease as mentioned

above.

Alternatively, treatment of the disease and induction or enhancement of the immune
response may be carried out by using different pharmaceutical compositions or agents as
30  defined above in a time staggered manner. E.g. one may induce or enhance the immune
response by administering a pharmaceutical composition or an agent as defined herein,
containing an inventive complexed (immunostimulatory) RNA, prior to (or concurrent to)

administering ancther pharmaceutical composition or an agent as defined herein which
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may contain an inventive complexed RNA, e.g. a short RNA oligonucleotide, a coding
RNA, an immunostimulatory RNA, a siRNA, an antisense RNA, or riboswitches, ribozymes

or aptamers, etc., which is suitable for the therapy of the specific disease.

5  According to one embodiment, the present invention furthermore comprises the use of at
least one complexed RNA according to the present invention (for the preparation of an
agent) for modulating, preferably to induce or enhance, an immune response in a tissue or
an organism as defined above, more preferably to support a disease or state as mentioned
herein. Hereby, the inventive complexed RNA may be used to activate the immune system

10 unspecifically, e.g. to trigger the production of certain cytokines. The complexed RNA may
therefore be used to support the specific immune response, which is elicited by e.g. an
antigen derived from pathogens or tumors. An agent in this context may be eg. a
pharmaceutical composition as defined above or an injection buffer as defined herein,
containing the inventive complexed RNA, a vaccine, etc. The immune response may be

15  modulated either by the at least one complexed RNA due to the one or more oligopeptides
having a length of 8 to 15 amino acids and showing the empirical formula
(Arg);(Lys) i (His);(Orn),;(Xaa),, and/or by the immunostimulatory properties of the protein
encoded by the RNA of the complexed RNA.

20 The present invention may therefore, whenever appropriate, well serve to achieve various
objects. A complexed RNA as such or as a component of an inventive composition may by
itself improve the transfection properties of the RNA as component of the inventive
complex. This underlying property of the inventive complexed RNA is beneficial to a wide
variety of applications. Whenever it is intended to introduce an RNA into a cell, improved

25  transfection efficacy is ensured by the present invention. This property as such may allow
the present invention to be used for the treatment of a huge variety of diseases, e.g. the

treatment of monogenetic or genetic diseases as defined above.

In addition, the present invention may be used whenever treatment of immune disorders,
30 e.g. allergies or autoimmune diseases, is envisaged. Moreover, the present invention may
activate the patients’s immune system by enhancing its unspecific or specific immune
response. Accordingly, it may elicit an unspecific immune response, whenever appropriate,

to cure a disease. And, whenever required, it may elicit a specific immune response as such
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(e.g. by encoding an antigen by the RNA as component of the inventive complex) or by a
combination of the inventive complexed RNA with an antigen, e.g. in the same
composition. Whenever required, the inventive complexed RNA may be preferably an
antigen or an antibody, or any other protein or peptide as defined above, capable of
5  modulating the immune response (preferably of inducing or enhancing same or, in case of
allergies or autoimmune diseases by desensitizing the patient’s immune system towards a
specific allergen or autoantigen). In order to modulate, e.g. induce or enhance, an immune
response in a tissue or an organism the complexed RNA may be administered to this tissue
or organism as defined above either as such or as an agent as defined above. The
10  administration modes, which may be used, may be the same as described above for
pharmaceutical compositions. Administration of the agent may occur prior, concurrent
and/or subsequent to a therapy of diseases or states as mentioned herein, e.g. by
administration of the agent prior, concurrent and/or subsequent to a therapy or an
administration of a therapeutic suitable for these diseases or states.
15
According to an alternative embodiment, the present invention also encompasses the use of
the peptide (Arg); in a complex with an RNA (molecule) as defined herein or the peptide
{Arg), alone {for the preparation of an agent) for modulating, preferably to elicit, e.g. to
induce or enhance, an immune response, preferably an unspecific immune response by e.g.
20 triggering the production of cytokines, in a tissue or an organism as defined above, and
preferably to support a disease or state as mentioned herein. While determining the ranges
of the peptide of the inventive formula (1), the present inventors have surprisingly found that
(Arg), is capable to significantly induce or enhance an immune response in hPBMCs, even if
no transfection of nucleic acids, particularly RNA into hPBMCs, was observed. An RNA
25  {molecule) may be any RNA (molecule) as defined herein, preferably, without being limited
thereto, a short RNA oligonucleotide, a coding RNA, an immunostimulatory RNA, a siRNA,
an antisense RNA, or riboswitches, ribozymes or aptamers. Again, an agent in this context
may be e.g. a pharmaceutical composition as defined above, or an injection buffer as
defined herein, which additionally contains the inventive complexed RNA, etc., wherein in
30 the inventive complexed RNA in the agent as defined herein has been replaced by the
peptide (Arg); in a complex with an RNA (molecule) as defined herein or the peptide (Arg),

alone.
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According to another alternative embodiment, the present invention also encompasses the
use of the peptide (Arg); in a complex with an RNA (molecule) as defined herein or the
peptide (Arg), alone {for the preparation of an agent) for the treatment of any of the above

mentioned diseases or states.

According to a final embodiment, the present invention also provides kits containing a
complexed RNA according to the invention and/or a pharmaceutical composition according
to the invention as well as, optionally, technical instructions with information on the
administration and dosage of the complexed RNA according to the invention and/or the
10 pharmaceutical composition according to the invention. The kit may separately further
comprise one or more of the following group of components: at least one antigen or at least
one antibody or a composition containing an antigen or an antibody, an additional adjuvant
or a composition containing at least one adjuvant and/or at least one cytokine or a
composition containing at least one cytokine. The antigen, antibody and/or the cytokine
15 may be provided as such (proteins) or may be provided as DNA or RNA coding for the

antigen, antibody or cytokine.

The present invention also provides kits containing the peptide (Arg), in a complex with an
RNA (molecule) as defined herein or the peptide (Arg), alone as well as, optionally,
20  technical instructions with information on the administration and dosage of the the peptide
(Arg);. Such kits may applied e.g. for any of the above mentioned applications or uses,
preferably for the use of at least one complexed RNA according to the present invention {(for
the preparation of an agent) for the treatment of any of the above mentioned diseases. The
kits may also be applied for the use of at least one complexed RNA according to the present
25  invention (for the preparation of an agent) for the treatment of any of the above mentioned
diseases, wherein the agent (and/or the complexed RNA) may be capable to induce or
enhance an immune response in a tissue or an organism as defined above. Such kits may
further be applied for the use of at least one complexed RNA according to the present
invention (for the preparation of an agent) for modulating, preferably to elicit, e.g. to induce
30 or enhance, an immune response in a tissue or an organism as defined above, and

preferably to support a disease or state as mentioned herein.
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Figures
The following Figures are intended to illustrate the invention further. They are not intended

to limit the subject matter of the invention thereto.

5  Figure 1: depicts the sequence of a stabilized luciferase mRNA sequence, wherein the
native luciferase encoding mRNA is modified with a poly-A/poly-C-tag (A70-
C30). This first construct (construct CAP-Ppluc(wt)-muag-A70-C30, SEQ ID
NO: 35) contained following sequence elements:
stabilizing sequences from the alpha-Globin gene,
10 70 x Adenosin at the 3’-terminal end (poly-A-tail),
30 x Cytosin at the 3’- terminal end (poly-C-tail);
represented by following symbols:
= coding sequence
_____=3"-UTR of the alpha globin gene
15 = poly-A-tail
______ = poly-C-tail
Figure 2: shows the sequence of a stabilized luciferase mRNA sequence, wherein the
construct according to SEQ 1D NO: 35 (see Figure 1) is further modified with
20 a GC-optimized sequence for a better codon usage. The final construct
{(construct  CAP-Ppluc{GC)-muag-A70-C30, SEQ ID NO: 36) contained
following sequence elements:
GC-optimized sequence for a better codon usage
stabilizing sequences from the alpha-Globin gene
25 70 x Adenosin at the 3'-terminal end (poly-A-tail),
30 x Cytosin at the 3'- terminal end {poly-C-tail);
represented by following symbols:
= coding sequence
_____ = modified 3-UTR of the alpha globin gene
30 = poly-A-tail
= poly-C-tail
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Figure 3: shows the coding sequence of the sequence according to SEQ ID NO: 35
(SEQ 1D NQO: 37) (see Figure 1).

Figure 4: shows the GC-optimized coding sequence of the sequence according to SEQ

5 ID NO: 36 (SEQ 1D NQ: 38) (see Figure 2). The GC-optimized codons are
underlined.

Figure 5: shows the immunostimulatory effect of RNA complexed with nona-arginine

((Arg)g) in hPBMC cells by measuring IL-6 production. As can be seen,
10 hPBMC cells show a significant IL-6 production, i.e. a significant

immunostimulatory effect of RNA complexed with nona-arginine ({Arg)s).

Figure 6: shows the immunostimulatory effect of RNA complexed with nona-arginine
((Arg)g) in hPBMC cells by measuring TNF-alpha production. As can be
15 seen, hPBMC cells show a significant TNF-alpha production, i.e. a significant

immunostimulatory effect of RNA complexed with nona-arginine ((Arg),).

Figure 7: shows in an comparative example the comparison of immunostimulatory
effects of RNA complexed with either nona-arginine ((Arg)s) or poly-L-

20 arginine, respectively, in hPBMCs. Advantagously, a significant
immunostimulatory effect can be observed for mass ratios lower than 1:5
(RNA:nona-arginine) (1:10; 1:8; 1:5; 1:2; 1:1; 2:1). However, when using

mass ratios of RNA:nona-arginine {5:1) no significant TNFalpha production

can be observed. The same applies to stimulation experiments, using nona-

25 arginine ((Arg);) or mRNA alone. Additionally, it was observed, that
complexation of mRNA with poly-L-arginine leads to significantly lower

induction of TNF-alpha production in comparison to nona-arginine {{Argls).

Apparently, higher concentrations of poly-L-arginine appear to be toxic for

cells transfected therewith, particularly when using a mass ratio of 1:2

30 RNA:poly-L-arginine:RNA or higher, since the cells were lysed.

Figure 8: shows luciferase expression upon transfection of complexes of RNA with

nona-arginine ((Arg),) in Hela cells. As may be derived from Figure 8 a mass
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ratio of less than 2:1 (RNA:nona-arginine) appears to be advantageous. In
contrast, complexation with (high molecular mass) poly-L-arginine does not
lead to a significant luciferase-activity. Thus, (high molecular mass) poly-L-

arginine does not appear to be suitable for transfection of mMRNA.

Figure 9: depicts in a comparative example the luciferase expression upon transfection
of complexes of RNA with hepta-arginine ((Arg);) in Hela cells. As may be
derived from Figure 9, transfection of complexes of RNA with hepta-arginine
((Arg);) does not lead to a significant luciferase-activity. Thus, hepta-arginine

10 ((Arg),) does also not appear to be suitable for transfection of mRNA.

Figure 10: shows the immunostimulatory effect of RNA complexed with hepta-arginine
{(Arg);) in hPBMC cells by measuring IL-6 production. As can be seen,
hPBMC cells show a significant IL-6 production, i.e. a significant

15 immunostimulatory effect of RNA complexed with hepta-arginine ((Arg),).

Figure 11: shows the immunostimulatory effect of RNA complexed with hepta-arginine

{(Arg);) in hPBMC cells by measuring TNF-alpha production. As can be

seen, hPBMC cells show a significant TNF-alpha production, ie. a

20 significant immunostimulatory effect of RNA complexed with hepta-arginine
({(Arghy).

Figure 12: shows the effect of RNA complexed with R9 peptide on the expression of
luciferase in Hela cells.
25
Figure 13:  shows the effect of RNA complexed with R9H3 peptide on the expression of

luciferase in Hela cells.

Figure 14: shows the effect of RNA complexed with H3R9H3 peptide on the expression

30 of luciferase in Hela cells.

Figure 15: shows the effect of RNA complexed with YYYR9SSY peptide on the

expression of luciferase in Hela cells.
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Figure 16: shows the effect of RNA complexed with H3R9SSY peptide on the

expression of luciferase in Hela cells.

5 Figure 17: shows the effect of RNA complexed with (RKH)4 peptide on the expression

of luciferase in Hela cells.

Figure 18: shows the effect of RNA complexed with Y(RKH)2R peptide on the

expression of luciferase in Hela cells.

10
Figure 19: shows the effect of Histidin in terminal positions on the transfection efficiacy.
Figure 20:  shows the effect of neutral amino acids in terminal positions on the
transfection efficiacy.
15

Figure 21: shows the immunostimulatory effect of RNA complexed with R9H3 on
secretion of TNFalpha in hPBMCs.

Figure 22: shows the immunostimulatory effect of RNA complexed with R9H3 on
20 secretion of IL-6 in hPBMCs.
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Examples

The following examples are intended to illustrate the invention further. They are not

intended to limit the subject matter of the invention thereto.

Example 1 - Preparation of luciferase mRNA constructs
In the following experiments a stabilized luciferase mRNA sequence was prepared and used

for transfection experiments, wherein the native luciferase encoding mRNA was modified
with a poly-A/poly-C-tag (A70-C30) and was GC-optimized for a better codon-usage and
10 further stabilized.

A first construct (construct CAP-Ppluc{wt)-muag-A70-C30, SEQ ID NO: 35) contained
following sequence elements:
stabilizing sequences from the alpha-Globin gene
15 70 ( Adenosin at the 3'-terminal end
30 ( Cytosin at the 3'- terminal end

The final construct (construct CAP-Ppluc(GC)-muag-A70-C30, SEQ 1D NO: 36), as used

herein for the following experiments, contained following sequence elements:

20
GC-optimized sequence for a better codon usage
stabilizing sequences from the alpha-Globin gene
70 ( Adenosin at the 3'-terminal end
30 ( Cytosin at the 3'- terminal end

25

These sequences are also shown in Figures 1 and 2 (SEQ ID NOs: 35 and 36). The
respective coding sequences are shown in Figures 3 and 4 (SEQ ID NOs: 35 and 36)

Example 2 - /n vitrotranscription of stabilized luciferase mRNA
30  The stabilized luciferase mRNA according to SEQ ID NO: 35 or 36 (Luc-RNActive) was

transcribed /7 witro using T7-Polymerase (T7-Opti mRNA Kit, CureVac, Tiibingen,

Deutschland) following the manufactures instructions.
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All mRNA-transkripts contained a 70 bases poly-A-tail and a 5'-Cap-structure. The 5'-Cap-
structure was obtained by adding an excess of N7-Methyl-Guanosin-5'-Triphosphat-5'-

Guanosin.

Example 3 - Forming a complex of RNA with nona-arginine ((Arg),), poly-L-arginine or

further peptides based on (Arg),, respectively
15 pg RNA stabilized luciferase mRNA according to SEQ ID NO: 36 (Luc-RNActive) were

mixed in different mass ratios with nona-arginine (Arg,) or poly-L-arginine (Sigma-Aldrich;
P4663; 5000-15000 g/mol), thereby forming a complex. Following mass ratios were used
as shown exemplarily for ((Arg)g). Poly-L-arginine was used for comparative examples

following the same instructions.

Concentration | Ratio
RNA |(Arg), | (Arg)y |(Argly | RNA | (Argls |H,0  |(Arg) IpMI | (Arg)y/RNA
pg HE P pl_ |l

1 Mack 70,0 0

2 | {Arg), alone 150 3 67,0 151,32

3] RNA alone 15 3,8 66,3 0,00

4 1 10 15| 150,0| 3,8 3,0 63,3 151,32 10:1

5 1 8 15| 120,0| 3,8 2,4 63,9 121,06 8:1

o 1 5 15 75,01 3,8 1,5 64,8 75,66 5:1

7 1 2 15 30,0 3,8 0,6 65,7 30,26 2:1

38 1 1 15 15,0 3,8 15,0 51,3 15,13 1:1

9 2 1 15 75 3.8 7,5 58,8 7,57 1:2
10 5 1 15 3,0 3,8 3,0 63,3 3,03 1:5
11 8 1 15 1,9| 3,8 1,9 64,4 1,89 1:8
12 10 1 15 1,51 3.8 1,5 64,8 1,51 1:10

Additionally, further complexed RNAs based on (Arg), were prepared above using the

following peptides for complexation:

R9: Arg-Arg-Arg-Arg-Arg-Arg-Arg-Arg-Arg

R9H3: Arg-Arg-Arg-Arg-Arg-Arg-Arg-Arg-Arg-His-His-His

H3R9H3: His-His-His-Arg-Arg-Arg-Arg-Arg-Arg-Arg-Arg-Arg-His-His-His
YSSROSSY:  Tyr-Ser-Ser-Arg-Arg-Arg-Arg-Arg-Arg-Arg-Arg-Arg-Ser-Ser-Tyr
H3R9S5Y: His-His-His-Arg-Arg-Arg-Arg-Arg-Arg-Arg-Arg-Arg-Ser-Ser-Tyr
(RKH)4: Arg-Lys-His-Arg-Lys-His-Arg-Lys-His-Arg-Lys-His

Y(RKH}2R:  Tyr-Arg-Lys-His-Arg-Lys-His-Arg



2,78 WD 2009/ 030481PCT/ EP2008/ 007244 126 1,00 500,00 1,00 0,98 1,39 1,00
100,00 1,00 0,20 0,28 1,00 10,00 1,00 0,02 0,03 Exanple 4 -

Nona- ar gi Rj 2)-nmedi ated transfection and express| f ilized

| uci fer as@b /3%0%%10r ding to SEOID NO 35 or 36 (Luc-%hﬁ@??o\(/'gﬁ&?}r%
HeLacells 5 Hela-cells (150x103/well) were seeded 1 day prior to
transfection on 24-well mcrotiter plates leading to a 70% confl uence when
transfection was carried out. For trargftection (40 pl) 50 pl of the

RNA/ (pepti de)-solution as disclosed in Exanple 3 were m xed with 250 pl
serum free nmedi um and added to the cells (final RNA concentration: 13

pg/m). Prior to 10 addition.of the tran tion,sol utd Wj -cells
wer e vvashll':ec’dr Céjem ?‘?xf/' '%rhd‘g gﬁrseafbb'lzfe?/ l%'ier%%?%vmﬁ’gﬁcior‘rjﬂngégt#'zgglnd n'l\;i?%?‘o“gcen) per

wel | . TheRNAtthwe) weensiked tn oolasatiod woln tHe384petiveygreptidd {aycomdisg adltberdulad), t he
cells and,th ell.s were i ncubate or 4 h at ,37C. Subseguently_ 30 [
roM o TEEB I B SRTRER ARy S e bitreed e ol iR 3 R G Yol Bt | 6

wer e i fcufvatl edlufrerof addil tundriatuba@ dior10 Biiltites Eh @odm aerspeeattiie0 M heolsed ratins was
sucked of :];rezlrﬁ"di(r:]atgc]( fréhe tables given below. Hela-cells (150x10%well) were then seeded 1 day
prior to transfection on 24-well microtiter plates leading to a 70% confluence when

transfection was carried out,

10 R9:
Formulation -> N/P | R9 |
Molar ratio Mass ratio N/P
RNA R9 RNA pgi  Peptid pg
1,00 10000,00 1,00 23,72 50,00
1,00 5000,00 1,00 11,86 25,00
1,00 2500,00 1,00 5,93 12,50
1,00 1000,00 1,00 2,37 5,00
1,00 500,00 1,00 1,19 2,50
1,00 100,00 1,00 0,24 0,50
1,00 10,00 1,00 0,02 0,05
R9H3:
Formulation -> N/P | R9H3 |
Molar ratio Mass ratio N/P
RNA R9H3 RNA pg| Peptid pg
1,00 10000,00 1,00 30,58 50,00
1,00 5000,00 1,00 15,29 25,00
1,00 2500,00 1,00 7,65 12,50
1,00 1000,00 1,00 3,06 5,00
1,00 500,00 1,00 1,53 2,50
1,00 100,00 1,00 0,31 0,50
1,00 10,00 1,00 0,03 0,05
H3R9H3:
Formulation -> N/P | H3R9H3 |
Molar ratio Mass ratio N/P
RNA H3R9H3 RNA pg|  Peptid pg
1,00 10000,00 1,00 37,43 50,00
1,00 5000,00 1,00 18,72 25,00
1,00 2500,00 1,00 9,36 12,50
1,00 1000,00 1,00 3,74 5,00
1,00 500,00 1,00 1,87 2,50
1,00 100,00 1,00 0,37 0,50




15 transfection and the cells were |ysed in 300 pl
2 mM EDTA, 10% gl ycerol

Tri s- PO'
super nat a
mv My504,

a lum noneter (Lumat LB 9507 (Berthold Technol ogi es,
The results of these experinents are shown in Figures 8 and 12
| mmune stimnul ati dr?Supon transfection of conpl exes of

Ger many)) .

to 2018.
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en mixed with luciferin buffer (25,
62,5 pMluciferin) and | um ni scence%@%@%{
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uffer (25 mv
The

yci n,
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1xPBS (phegdrassy.buf fered saline).
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(I'nterl eukd f ar"r]mQO al nh:::\8 4Ther_af_1&r_.ﬂ_),_
pl ates ( 0% i nduhat ed @er ni (;’liﬁo (0ln) By
(0, 02% 1(1 MV Na2®@®B00 115 M NaHGED pH 91735] 5 addfi®
cont ai ni ng_d.@hecific t93&Ki ne |anti bddlR| Cel | .3r e t hébsd
1xPBS, cont di,04|ng 1% BSW,0®ovi fe ser um@E| buni ®)03 [The cdl,05

added and i ncubated for 4 h at

washed wi H3R$EHBS, 0, 05% Tween-

37C. Subsequently,
20 and then incuba

the mcr
ted with

secondary

St rept avi

Then, the

ABTS (2, 2

substrat ef

absor pti op
Cyt oki nes

ELI SA- Rea
ef fect of
i ncubat ed
di scl osed
producti o
HPBMC cel
i nmunost i
(see Figu
argi ni ne

RNA: (Arg)
super nat a
TNF- al pha
conpl exed
2009/ 0304

T romoper|i pher @lo3jl ood of heal t hy
rent and washed subsequently with
The cells were then seeded on 96-wel |

ubated for 24 h,

f [pﬁ,“ INA/ pept i de

s of RNA were
tration: 10 WO
tory effect upon
ducti on

ELI SA microtiter
h bi ndi ng buffer
ionally
| ocked wth
super nat ant was
otiter plate was
a Biotin-|abelled

rivhiRgsly->(NP Phar|m ndeqsRrokey del berg, Ggrmany) .

di n- coupl&R A Norserladdi Shwpalad dase [was ngelded to the plate.
PIRAGA] Was pRioRswRS et WIRRIR PBPeptdiE aining 0,[05% Tween-20, and
o7 =i 5\160@5@/ Dle Zr aqo(bg LD O T M ) was added as a

'1”6'0 d.IIULIIIL m&d ORT[ITE VVd.bI tet '”13:09 by ”ﬁéﬁ i ng t_he
L PO b £ 4 tsit Tg—a < fdard Ve econbi nant
Ig lf\nrw';v\&s\lév\ﬁ:b‘ — Ihnvn1f rwr\n\\910‘§+lf\+ f SII' 1
I.1 AT 11rr i é I \Y | T U.CI U,.l T lIlJ.'IIy}3 ﬁ | ] C IILS Sunrl Se
ar IQ rlom Tﬂhiﬁ t}!o¢ a1 | clhaotl m Afe2-Ta1VA Result mmunosti nmul at Ory
m-Tecah il shein W

_RMA%Q_@L@*@EOQAW nona-ar diz ne ({ Allwaﬂ( 21 7n|24§ HPBMC cell s were
wi +80 [PNA rnrrf\(pqm% wilt h nnﬁaQo ar m n| AP |( (Ar g)QﬁO for 24 h as
abbl@ wher ei H0.0% ss rath@P lof : 1:1. Then, IL-6

n was nmeasured in the cell supernatants using ELISA. As a result,

(RKFYHowed a significant |L-6 production, i.e. a significant

nidrasbrign of WBct  25pf  RNRKId@npl exed with jnona-argijnine ((Arg),)

re 5). WykiPBMC cel | s \were imesshateed W th RN#Pconpl exed with nona-
(ARNAD) for @KHMps di sclrogegs [ab@eptid whierei n thel nmass ratio of

wago [L: I. Thleevo,0d HF-al pha progluct i ors,y@s nmeasye£d 30 in the cell

Nt ST, B8] N0 ELCKEAD,08F a | esul Ty odfPBMC ££id S Shoygshja signi fi cant
prp TTon, Z5eGeo f SI @M I T opge [ Tmumpsg [ muraf oy | ef fect of RNA
e agea g (OO d5Fe FroRe ) &

P01 <YV V5da,00| ~ < 1,00 1,42 2,22

1,00 100,00 1,00 0,28 0,44
1,00 10,00 1,00 0,03 0,04
Y(RKH)2R:
Formulation -> N/P | Y(RKH)2R |
Molar ratio Mass ratio N/P
RNA Y(RKH)2R RNA pg|  Peptid pg
1,00 10000,00 1,00 19,67 27,78
1,00 5000,00 1,00 9,83 13,89
1,00 2500,00 1,00 4,92 6,94
1,00 1000,00 1,00 1,97 2,78




i1)Conparison of inmmunostinulatory effect of RNA conplexed with either Ar
2) or poly-L-arginine, respectively (Conparative Exanple) 5hPBMCs were

i ncubat ed i nt mass rati os (RNA: nona-argini ne 5; 1:2;
1:1; 2:1, %Gi%;ggoﬁélgnd 10:1) with a conplex of RNA andqaﬁ%%géor%gl&]r?lz%e
((Arg)9) or poly-L-arginine, etc., respectively, for 24 h. Subsequently
TNF- al pha producti on was rreasured usi ng ELI SA. 10Advant agously, a
significant inmmunostinulatory effect d&h be observed for nmass ratios | ower
than 5:1 (RNA nona-arginine) (1:10; 1:8; 1:5; 1:2; 1:1; 2:1) (see Figure
7). Wien [usij@®|mass r aidd0pe0 jof RNA: nong0ar gi ni 808(5: 1) n@adi gni fi cant

TNFal pha |pro@act 1 on caroche [obsgrved. 1004 saneo@opl 1 es esgti nmul ati on
experi ment’sy gagt ng nonargasci ni e ((Anq ) or wid¥A al one 3gee 15Figure 7,
left). Furthermore, conplexation ol NRNA Wi th poly-L-arginine |eads to

significantly I ovver i nduction of TNF-al pha production in corrparl son to
nona- ar gl 2y -u'!_.' 4 N Oa- ‘l‘u -LI'A‘- A -B "';hl AR eCtI n{n 0] .7 Cly _: d'ﬁ S 5 L) |Zser Ved

that 20 hi gher cqn&@mswnm&&frd.n@{ovséoﬁjssdﬂa%r%@rz%mna%) P16 f or
cells transfected therewth, particularly when using a mass ratio of 1:2
RNA: pol yL-ar gi ni neels | ower, since the cells were | ysed. Exanple 6 -

Luci f eg ase expressi on upon transfection of conplexes of RNA with nona-
25ar gi ni ne g( Arg) 2 , -L-Arginine, respecti velcgl in HeLa cells .

( Conpar at He 10¥ Oéyihd’feﬁérf‘%&d@dekﬁ%%i"o?? tiprsfection 9af e yelbmigptiter

conpl exesppfes '?é%u B mqyéormh%&'ﬂeen(t(aﬁmét% W&t dialed el F&-trdiibardRehh s were
t ransf ect ed W th ctive encodi ng | uci f erase, which has been conpl exed
with di ffébéﬂtulPétheo%NMpeﬁb‘#r%\ﬁglﬂwmaﬁn@%?seﬁdmﬁaw' Brivere mixek Wb 2b0dl y. 24h

| at er I UCbefr@rrnaf?é?a Aedibvi dnd RIRd W@@I%UE@Q f|ﬁ¢ﬂ@?ﬁ@brﬁdéntrﬁ|dﬁa$§ HeAhlh. qn.oeftol ess
t han 2: :nona- ar gi ni ne) appears 0 be advant agt?ous (see Figure 8

2009/ é)%owichtrm Ebﬂ@otgqr@@msqwrbﬁhw@@rﬁﬁﬁ% weh warsApgeskuend rratiiylly ¢ h| gh

nol ecul ar tlﬂﬁ§$v)thﬂollnydp’u%reB'(I'ﬂblﬂ%gém%%r nen. Tmﬁrﬁa&ﬁnéfé&ioh%bmsnm Midey at a
significant level. Thu ( hi nmol ecul ar, mass) L- ar gi ni ne does not

appear to“sd ‘geﬁ%désqi@%FelﬂSra@Hé‘r%ﬁt"ﬁowwcm@ fefsé a3 G eulppauentie38hpl e 7

- Lucifer @FQP@K%G@?‘H @ﬁniﬁ?é?(')‘ cbﬁt&ﬁ\ﬁf eﬂi% fF@SQ-ﬁasCaQiﬂ'éﬂ Exre@ewfan&%m ¥hikswere
hept aar gi ni ne arative % HeLa-Cel I s were
Q

transf ect é}fumtéif%mﬂéwpog Zé)dz;afd% & ITE%FP@ egtign S%E'%Wﬁw rbpff 28 ptfsked 10

with gsff ?rﬁ%ctnbﬁfah@%&:felIb%fr@ty?erdghryoﬁepl(l)(sﬁrtﬂﬂffza Q25370 Trates,, 2 mMm EDTA,
Iumferase acti vi | exation with

hept a- ar gi H/°né|Y%€(r$Blr dff"?)T”H’é‘e?'é 1981 2 'ﬁ@’r Qﬁ’e Tlhﬁéﬁuf’%rggté'éts A¥qre \hery miyedgwith

si gni fi cancitb@y Bliffer (IIgm @?&m@nm A8 MgH0Y)5 hMIAES, 6108 pﬁpm@aénrt) QnBe
sui table for, transfectéieon (o] see Figure QM;J_LSExa

sti mul at i GHMDISERNCE MAT Setected; HS AR '%ﬂw@%@uwt Wﬁffrrrtﬁ@&s'tychnolog'ese

Bad Wildbad, Germany)). The results of these experiments are shown in Figures 8 and 12 to
20 18,

Example 5 - Immune stimulation upon transfection of complexes of RNA with_nona-
arginine {(Arg),) or poly-L-arginine (Comparative Example)

25 a) Transfection experiments
HPBMC cells from peripheral blood of heaithy donors were isolated using a Ficoll
gradient and washed subsequently with 1xPBS (phophate-buffered saline). The cells
were then seeded on 96-well microtiter plates (200x103/well). The hPBMC cells
were incubated for 24 h, as described under Example 4, supra, with 10 pl of the
30 RNA/peptide complex (RNA final concentration: 6 pg/ml; the same amounts of RNA
were used) in X-VIVO 15 Medium (BioWhittaker) (final RNA Concentration: 10



alinine ((AS) (Conparative Exanmple) a) Transfection experinents
Transfection Experinents were carried out for hepta-arginine ((Arg)7)

anal ogous Lhe experinents in Exanple 5 as shown Resul ts of
i mmunost i Igyn%%daa?l(g)éraggeffect of RNA conpl exed with hept a- 5?5’?%?’3%’@( T) 71
HPBMC cells were incubated with RNA conpl exed with hepta-arginine 25
((Arg),) for 24 h as disclosed above, wherein the mass ratio of RNA: (Arg),
was 1:1. Then, |L-6 production was ned2dred in the cell supernatants using
ELI SA. As a result, HPBMC cells showed a significant IL-6 production, i.e.
a significant igmiintst immbagstmplatdry edfectofpdiNiheciofBie aetls wias Fmérspred- by gi ni ne
((Arg),) (see FEi 0] 30 1 ! re. | ed with
RNA conpl exed %&ﬁ%ﬂﬁﬁte}%t%{@kﬁ%gwﬁ?jggﬁ?@ ;E%H/;?m}’égpﬁ%ib‘rﬁ&ﬁﬁéc’é{}u’sg?#&@i@%%bve,
wher ei n t he neBerafae,i .19 mRNAit¢rplgles (WMers Maxisorfheere inddbated plher mpghede/ot | on

was neasured it I 1 8 S atants
usi ng ELI SA. A‘)g' thal;fr%(caifs?1 I%u,ﬂem%cﬁqﬁgﬁgl E(@- @Eggvég gpyﬁﬁ%@%ﬂﬁ@m pha
product i on, i .alditengiygmintiiniage speaiimogokimbrtibody. €kleeeredierRNAckedmwittex ed
wi t h hept a- ar gj_nj - =l gur . I N r 1T j on of
the effect of g‘:ﬁ%?’%&ﬂﬁ%‘%ﬁﬁ’eésﬁ ﬁg%“sﬁ‘i’eg%t‘ﬁ%&e’ﬂ'ﬁ%%ﬁ‘f@” et%SNrﬁTﬁga‘Hw

ef fect of Hi stdndiincubatetliier 4 haa $7¥c tSubseqaéritlyc thermmuigragiter pdates fvet viagredwaith

i ed t t f i ] i
pept i des wi th BrProrSale ifvepi'dp TRl M RD TG B0MKE HEbin,
| uci f er ase nRNAtihedyor dBAg Phar®E@ehD MBideB@rd 0 CeweanRNACStreptvidieceupieked i n

nmol aryf ati os w r chd i C di f.ar
vor o1 Kar 1y Arbldh pRRAfEak X6 adanb o @O RN RGIE Wl fiindviched, (o
resul ti ng sol withon1>R8S, adpastiez] WPi% Weeenr-29,0andf ABES @aAl-azxipo-bis(35@hyYt und

i ncubated for 10Ut es r oom:thenne re. rati .-, each
experi nment 1: 1%816@;}%%0%8“@3% ﬁg@owg% J%Ezi‘?@e%ﬂpgra?él?g‘gfgy/u &EPPF)?O%/'\E? e then
seeded 1 day pwasodetermninadarysieastiiogtherabsdmiien &t 405 i cOBEDS)ewsingl astadardadi ng
to a 70% conf | . ! rrie A ion 50
bl of the. Ry EanF B bARFCRGEAANeH bkt hsBieerd Terhafpi@the I
and atided to therieelISA-RéddenlrorrRNAcadfeashaimt Comany3 pg/ nl). Prior to
addition of the transfection solution the HeLa-cells were washed gently and
carefully 2 times with 1 ml Optinmen (lnvitrogen) per well. Then, the
transfectblon sksults on (300 pl per well) was added 20 to the cells and the
cel I s vere i ncybat Qgtf oo lably HLGof SN EAMARIEk AR ar TN FRAL ™
(Canprex) containing per ' '

i ncubated for additional 20 h at 37C. The transfection solution was sucked

of f 245h after transfecty re by J pl.i:hysi.s_ buffer
(25 nf Tris- PO 2 b ED'IH}A%%%LS% ;}g%rgght&f&%ﬂ%i'tboﬁeg( ﬁ%’aﬁg%dnh%%ﬁ The
supernatants were then rrgieide WArgh) ferci4 ke dispasedeaboyesvirgeinftheanpssyriatid yci n,
15 mM Mg504, 5 nM ATP, , ugl.f eni ng _ 1N} ed
using a | uni noneter (Lu?rﬁt@%mééb%% %'e1r't %eﬁdﬂT%gwggfﬁgfggs?m\égﬁr%@ﬁgﬁéd,
Germany)). The results el sypesnetanty uFng BLIEAL RAs AseselbnHBRMEeeHs shpwadea ch of
3 histidines at one tem . | i NG : . i
efficiacy of the conpl ef@kfﬁﬁﬁ,@&%er?ael{cﬁagxgt g%ﬁ 01g gﬁrﬂlgg%lf'ﬁin%tef%g?&%oth
tenmi ndd ends signi fi cantdf RNAncampered withenanpargifiee ((figh) e fiigirady of t he
conpl exed RNA. WD 2009/ 030481PCT/ EP2008/ 007244 131

i2) HPBMC cells were incubated with RNA complexed with nona-

arginine ((Arg)y) for 24 h as disclosed above, wherein the mass ratio

of RNA:(Arg); was 1:1. Then, THF-alpha production was measured

30 in the cell supernatants using ELISA. As a result, HPBMC cells
showed a significant TNF-alpha production, i.e. a significant

immunostimulatory effect of RNA complexed with nona-arginine

((Arg)o) {see Figure 6).



Exanple 10 - Determnation of the effect of neutral am no acids on the
transfection efficiency To determne the effect of neutral am no acids on
t he transf ficiency a further 5 transfection )

carried o \gﬁgﬁdgﬁgoétgﬂsl y to the transfection experinent ?égtﬁ‘rg\%@%@éganpl e 9
using the peptide H3ROCCS. The results of theis additional experinment are
shown in Figure 20. Examle 11 - Inmmunostinulation usin ROH3 in hPBMCs 10
The effect of ROH3 on inmunostinul ati diz8was tested in hPBMCs. Therefore, a
conpl ex of ROH3 and RNA as shown above in Exanple 3 was prepared.
Furthernore, HPBMC cells from peripheral bl ood of healthy donors were

i sol ated using.a Fi oII gradl ent anq »

(phophat e- buf f ¥r ed SR R 90

mcrotiter plates (rﬂﬁﬁmhmﬂhm)q) orley- hM@eéﬂpsctmrvermom’aa\teeﬁiamore) 24 h,
as descri bed under Exanple 4, supra, with 10 pl of the RNA/ peptide conpl ex
(RNA final concentration: 6 pg/m; the sanme anmounts of RNA were used) in
X-VI V& 15 Medi um ( BiRBWICs tvalceihyubaldaeini differaatsiassirhidsoiRiNAadidnacirgivipern - tdhe

(Intorl eukin:o und THbr ol 368 1 HCUB) 5 JHA) 50 PREVET o et e

mcrotiter plates (Ngfmthwel\(aﬂw'g)s)mlp))lyvlexrgminecelbatesﬂecmvely, fot hh. Gadsaquently h

bi ndi ng buffer (0,0 CO3, pH 9,7),

addi tional Iy cont ai N%@ pEBEE)O cr O"W T%ﬁ?“rﬁé ”E%gg y. Cells were then

bl ocked wi th 1xPBS, contai ni ng 1% BSA (bovine serum al bum n). The cell

super pat ant was add |ncubat or 4 gquent| e

m cro?ﬁter plate vva’gg\{ﬁ/ﬁg'ﬁ%'“& i tsrﬁrixcﬁﬁ‘s‘”"ﬂ”'ﬁ%@“ﬁ‘ag"éh ‘ffl?aﬁd §tbf;¥[%?1& %r
incubated with a Bi ossrati@alewbetiars B¢ dRiampnaatgithed y1:(BD:#has; M gen 2:1)

Hei del berg, GCer rrany 3 re‘{)kg i n-coupl %95 ha Iser a@gksh er oxi dz@@

added to the plate. Sﬁeh il 5t e magal ' has h PR 2 BPES oﬁ?al ni ng
0, 05% Tween- 20, andsigBfiGnt Zr*&'a}pazipmdljcs(ﬁ{ehrbﬁl elisenrzdhlﬁmokammeaaﬁpl&ult{)onl c
aci d) was added as 6}mqbtlo ex meh}e am)umna(-)r }he (%A );) ﬂ%balone ed
measuring the absorption at 4?65 (G0 By UG eV SE nararg cut Seeevmth
recontbnant Cyt oki néiguieBDldRhar m ngen, Hei deI berg Germany) with the Sunrise
ELI SA- Reader from Tecan (Crail sheim Germany). The results are seen in
Figures 21 and 22. As can be seen, a significant inmmunostinmulation was

exhi bited at a rati Burtferriora0O0righxaROH3of mBIRAClvathmgpdly- Lm‘girrimstiemlsl abory
conpl exed si ngl e-str.anded ast_ an nol ecul

conpl exed with one ogn'n%arnelRyA?ver of: f'%’es%gwal% “a Fé’%ngt Oncbnv% R?rﬁ%} E%und to
5 the RNA, wherein nbms- argmrr@geﬂﬂg)phmem@tre?,rrght)oAdM@aaﬂaIlteaas pbsenredahatange
of 0.5;50, and the l 0 f 01 i.d nd has
t he f§P| owi ng enpi rﬁ h gg cen}jrgtlorh?l fa)D&gﬂ_ggrﬁl,n?he, ?_pl_éear S% %%n ox1)c,. orOzelfé

(Xaa) x(formula I) vvhems&ctedjiber&wﬁh,rpaﬂlqmlaﬂa whex using-alrbass aath df, 1: 7 RNA:pmiy-0
|ndependently of ea ected fromoO, 1, 2, 3, 4,
5 6, 7, 8, 9, Efrg"igjggi@@é’igﬁ’g?n%§%gggr\?lI%%% t hat the overaII cont ent
of Arg, Lys, HIS and On represents at | east 50% of all am no acids of the

ol | gopept igdgno@n. Lﬁg;%.-gave%&sapx @% Qpan%aﬂonsfg# oo a%;ésra”&@gwhe Bfa.

non- nat i ; any
nunbei2dsel ect ed f ragine (Argy i sspaptively, inrldeliade abarathve
overall content of oes not exceed 50% of all am no aci ds of the

ol i gopepti de, for eutic use in the treatnment and/ or prophylaxis of a
di sease selected froma tunour or cancer di sease, a cardiovascul ar di sease,
an i nfectious S i

di sease, a?( mghégﬁgﬁé i éd‘n[' %ﬁg&’ﬁéﬁ% EEO@ I?g‘%g& R%RC%'%H&% Eggﬁﬁﬁ fo

use accordi ng t@&rgd ainmHela wiedls.eHela- ﬁell%lwqr@a@tnsfeﬁedmi@h(w‘éwal e)cor:lmgan
MRNA. 5,

luciferase, which has been complexed with different ratios of nona-arginine or Poly-
L-Arginine, respectively. 24h later luciferase-activity was measured. Apparently, a
mass ration of less than 2:1 (RNA:nona-arginine) appears to be advantageous (see

Figure 8).



253. Conpl exed RNA for use according to any of clainms 1 or 2, wherein the

ol igopeptide has a Iength of 8 to 14, 8 to 13, 8 to 19, or 9 to 19 or 9 to
11 am no npl exed RNA for use according to 1to 3
wherein tﬁgbg@og/r():qu.?l content of Arg, Lys, His and Orn r29¥g§%0r9§/b(ﬁh | east
60% 70% 60% 90% or 95%of all am no acids 30of the oI i gopeptide of the
conpl exed RNA. 5. Conpl exed RNA for use according to any of clains 1 to 4,
wherein Xaa in enpirical formula (Arg)I29(Lys)m (H s)n;(0rn),,;(Xaa)x is

sel ected fromam no acids having a neutral side chain including am no acids
havi ng a neutral hydr ophobi c side chai n and am no aci ds 35having a neutral
pol ar si d Cha com anson CO!I:IT‘IB x.%l(tion Wlt (hl O?C £ G gi tO an fes Gl ?I ms 1
to 5, whe e| n the gopept G qlcdrd 6 5% H@a{ e |poﬂzo ?’rﬁl Oes no
(Lys),,-,; (1-1ingdepse, Iu(nﬂfm)e(a;:(\)(aaa)t sﬂgm‘s:andbvedoﬁbus $}Gg}am0||m£ubcnda55) @bly(-)ne or

both term nal ends, whic S iC S RNA f or
use according fsrgé "e ?es "P artO%S S%ta%\?ﬁwé’?té? ef:then %?T@%’Bg%g%re cordi ng

to enphrical formJIa (Arg)]; (Lys),,,,(Hls) (Or'r) ; (Xaa) x conprises neutral
Gid both t«;rmfrgll ends b

or basic
one or bo
preferably at | eastrgminr-:ga[glgzasHeLmllmgmamwaExmﬂ term nal ends.

Conpl exed RNA for use according to any of clainms 1 to 7, wherein the

ol i gopepti de according to enpirical formula (Arg), ;(Lys), , -, (His)";
(orn),,;( Naaa) Celtsomgpe irsmsfecaedstitleRS Actdle eatodummhfe%asepwhlcg hasisedpasimplexatd no

aci ds t uen r_us ccardi to any of, clains
1o 8" LRP R ER N Se R ey RS RisPr R, iy Bt

(Arg) R( Ly 8pparertly; Icomp)l;exat(o@rm)h' héﬁ(&apglmne)(mrgi),s deesatot [igaetse 1uC|fE;a5®actBr|ty

non-cationj ¢c amn (s Qne of. m _nal . ends t nan: ca oni c
am no aci 8{ Pré "('af'rc5 Fé"%‘el #é sé\%‘@f%%i"% pﬁrﬂ%s G TS ap?ﬁdr tPexe&“%ﬁ& %0 use
accordi ngtransfe;:ngmoimeNalsrmFilguteo9)9, wherein the at Ieast one RNA (nol ecul e)
of the conplexed RNA is an nRNA, wherein the nRNA codes for a

t herapeutically active pr ot ei n or pept| de, an i mmunosti nul at i ng protein or
pepti d&, &xdmpiers anminye bt ‘ Qimp be Bkia 60RNAswith ptad i

any of clainms 1 to ) nodi fied RNA, in partlcular a
stabilized RNA, sﬁégwﬁgfr}‘e@ 60 EﬁatML I% RNA. Conpi exed RNA for use
according to any of clainms 1 to 11, wherein the mass ratio of the at | east
one RNA (g})l ecﬂ g; Ifontege Egrrpl exed RNA to the one or nore oligopeptides is
in a range of I , or has a value of 1:50 to 1:1, 1:100, 1:90,
1:80, 1:70, 1:®@psféctivn, Exﬁerﬁﬁqntﬂwdl@ cafrie@xut far3@ptadarglbine UABRD,) analdg@usty 00,

1:5, 4, 1:3,,1: 2. 1. -FRNA for use according to any of
cl ai néol to 11thev6\5f’§'<bae"ments 'HeE;?r'gPésag?FRlé the at | east one RNA (nol ecul e)
of the conpl exed RNA to the one or nore ollgopeptldes |s in a range of
1: 20000 t )1 5qu ] -
val ue of 9500, 0C 00

1: 5500, 1: 5000 134 1: 4500 1: 4000 1: 3500 1: 3000 1 2500 1 2000
1:1500, 1:10004 1:5 4 0 | exed
RNA 1 of use aclor di HAEts St e arhated Wit AR gl R hebfh-artRiE

5ni t r @§en/ phosphat e(( 4\'317] tor(ZM/ IP-ap aliscloyed sbave, wheraimgthe gfiass satipeofoRNAL(A1B), 25.
15. Conpl exed RNA f&% Véefﬁgrqq[%eﬂ?gdl}cﬂoﬁws R’Tea@r@d |ﬁ?écélpsu1)érnam§rlﬁlng the

ol i gopeptide is selec romth roup consi's
ELISA. As a result, HPBMC cells showed a 5|gn|flcant IL-6 production, i.e. a

significant immunostimulatory effect of RNA complexed with hepta-arginine
((Arg),) (see Figure 10).
30
i) HPBMC cells were furthermore incubated with RNA complexed with hepta-
arginine {(Arg);) for 24 h as disclosed above, wherein the mass ratio of

RNA:(Arg), was 1:1. Then, THF-alpha production was measured in the cell



10Ar g9Hi s3, Hi ssArgsHi ss, Tyr Ser Ser Arg9Ser Ser Tyr, H ssArg9Ser Ser Tyr,

(ArgLysHi
Argis, Ar

s).1, Tyr(ArgLysH s)Arg ; or from 15Args, Args, Argw, Argil,

S 0MoRsR4y 9is (SEO 1D NGs: 1-8); Lyss, Lys% lPﬁE‘?'zo'gthl%zw |_y512
I'S

Lysls, Lysit. Lys 15 (SEQ ID NOs :3-16); Hiss, Hiss, H sio

Hi s12, (SEO I D NOs : 17-24.)

cand Ors, On9, On Onii, Onul, Ons, On,

b

Onl5 (SEQ ID NGs :25-32); 20 16. Conpl exed RNA for use accordi ng to any of
to 15, wherein the conplexed REA is fornul ated as a pharnaceuti cal

clains |
conpositi

on. CUOLPO52W)1_ST25 SEQUENCE LI STI NG <110> CureVac GrbH

<120> Transfection nfpeummptselxieg ERISIA, A4 3 B5aulCHOBERIG 288 hlsob0wed a significant

PCT/ EP2007/ 007702 > <160> 4 70> P 5
C3100 1 93115 8 co1 N BEE BETION, & BTt fRmunBlE ?alrtf\’r; ﬁ%@"ﬁ%@“
ol i gopept i de havi ngcardexpdvattetieptoarginire: (Ardy) dged Flgye( T Hi s) n( or n) o( xaa) x

according to formula I; <400> 1 Arg Arg Arg Arg Arg Arg Arg Arg 15 <210> 2

<211> 9 <212> PRT

5

10

15

20

25

30

Example 9 — Determination of the effect of Histidin on the transfection efficienc

To determine the effect of Histidin on the transfection efficiency a transfection was carried
out analogously to the transfection experiments above using peptides with different
Histidine content. Therefore, 4 pg stabilized luciferase mRNA according to SEQ ID NO: 36
(Luc-RNActive) were mixed in molar ratios with the respectively peptide (according to
formula 1), particularly R9, R9H3 or H3R9H3, thereby forming a complex. Afterwards the
resulting solution was adjusted with water to a final volume of 50 p! und incubated for 30
minutes at room temperature. The used ratios are in each experiment 1:10000, 1:5000 and
1:1000. Hela-cells (150x10%*well) were then seeded 1 day prior to transfection on 24-well
microtiter plates leading to a 70% confluence when transfection was carried out. For
transfection 50 pl of the RNA/(peptide)-solution were mixed with 250 pl serum free medium
and added to the cells {final RNA concentration: 13 pg/ml). Prior to addition of the
transfection solution the Hela-cells were washed gently and carefully 2 times with 1 ml
Optimen (Invitrogen) per well. Then, the transfection solution (300 pl per well) was added
to the cells and the cells were incubated for 4 h at 37°C. Subsequently 300 p! RPMI-
medium (Camprex) containing 10% FCS was added per well and the cells were incubated
for additional 20 h at 37°C. The transfection solution was sucked off 24 h after transfection
and the cells were lysed in 300 pl lysis buffer (25 mM Tris-PO,, 2 mM EDTA, 10% glycerol,
1% Triton-X 100, 2 mM DTT). The supernatants were then mixed with luciferin buffer (25
mM Glycylglycin, 15 mM MgSO,, 5 mM ATP, 62,5 pM luciferin} and luminiscence was
detected using a luminometer (Lumat LB 9507 (Berthold Technologies, Bad Wildbad,
Germany)).

The results are shown in Figure 19. As can be seen, a stetch of 3 histidines at one teminal
end already increases the transfection efficiacy of the complexed RNA, wherein a stetch of
3 histidines at both teminal ends significantly increases the transfection efficiacy of the

complexed RNA.



<213> Artificial <220> <223> Inventive ol igopeptide having the general
formula: (Arg)l(Lys(m)(H s)n(Orn)o(xaa)x according to forrmula I; <400> 2
Arg Arg Ang g@gmﬁhg‘zArg Arg Arg Arg 15 <210> 3 <211> 1Q-74b25isb3144<213>
Artificial > <223> I nventive oligopeptide having the general ftornul a:
(Arg)1(Lys(m (H s)n(Orn)o(Xaa)x according to formula I; <400> 3 Arg Arg Arg
Arg Arg Arg Arg Arg Arg Arg 1510 <210> 4 <211> 11 <212> PRT <213>
Artificial <220> <223> I nventive oligodpti de having the general formla:

(Arg) 1(Lys(m (Hi s)n(orn)o(xaa)x accord| ng to forrrula l; Selte 1
CuO1P0O52Wedanipl@ 5
<210> 5

efficiency

To determine the effect of neutral amino acids on the transfection efficiency a further
5 transfection experiment was carried out analogously to the transfection experiments above
in Example 9 using the peptide H3R9CCS. The results of theis additional experiment are

shown in Figure 20.

Example 11 — Immunostimulation using R9H3 in hPBMCs
10

The effect of R9H3 on immunostimulation was tested in hPBMCs. Therefore, a complex of
R9H3 and RNA as shown above in Example 3 was prepared. Furthermore, HPBMC cells
from peripheral blood of healthy donors were isolated using a Ficoll gradient and washed
subsequently with 1xPBS (phophate-buffered saline). The cells were then seeded on 96-
15 well microtiter plates (200x10%well). The hPBMC cells were incubated for 24 h, as
described under Example 4, supra, with 10 pl of the RNA/peptide complex (RNA final
concentration: 6 pg/ml; the same amounts of RNA were used) in X-VIVO 15 Medium
(BioWhittaker). The immunostimulatory effect upon the hPBMC cells was measured by
detecting the cytokine production (Interleukin-6 und Tumor necrose factor alpha).
20  Therefore, ELISA microtiter plates (Nunc Maxisorb) were incubated over night (o/n) with
binding buffer (0,02% NaN3, 15 mM Na2CO3, 15 mM NaHCO3, pH 9,7), additionally
containing a specific cytokine antibody. Cells were then blocked with 1xPBS, containing
1% BSA (bovine serum albumin). The cell supernatant was added and incubated for 4 h at
37°C. Subsequently, the microtiter plate was washed with 1xPBS, 0,05% Tween-20 and
25  then incubated with a Biotin-labelled secondary antibody (BD Pharmingen, Heidelberg,
Germany). Streptavidin-coupled horseraddish peroxidase was added to the plate. Then, the
plate was again washed with 1xPBS, containing 0,05% Tween-20, and ABTS (2,2'-azino-
bis(3-ethyl-benzthiazoline-6-sulfonic acid) was added as a substrate. The amount of
cytokine was determined by measuring the absorption at 405 nm (OD405) using a standard
30 curve with recombinant Cytokines (BD Pharmingen, Heidelberg, Germany) with the Sunrise
ELISA-Reader from Tecan (Crailsheim, Germany). The results are seen in Figures 21 and 22.

As can be seen, a significant immunostimulation was exhibited at a ratio of 1:5000
RNA:ROH3.



<211> 12 <212> PRT <213> Artificial <220> <223> Inventive oligopeptide

havi ng the general formula: (Arg)l(Lys(m)(H s)n(Orn)o(xaa)x according to
formula I; <400> 5 Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg 1510
<210> 6 <211> 13 <212> PRT <213> Artificial <220> <223> |Inventive

ol i gopeptide having the general fornulld2 (Arg)1(Lys(m (His)n(0rn)o(Xaa)x
according to formula 1; <400> 6 Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg
Arg Arg 1510 <210> 7 <211> 14 <212> PRIms213> Artificial <220> <223>

I nventive ol igopeptide having the general fornula:

(Arg)1(Lys(m (H s)n(Orn)o(xaa)x according to fornmula |; <400> 7 Arg Arg Arg
Arg Arg Arg AlgmAngstiubptoly crodiplyxdtr gindegtrardgd 94, edi@ising at least one RNA

(molecule) complexed with one or more oligopeptides, which are not covalently bound to

5 the RNA, wherein its nitrogen/phosphate ratio (N/P-ratio) is in a range of 0.5-50, and
the oligopeptide has a length of 8 to 15 amino acids and has the following empirical
formula:

{Arg);(Lys)m(His)u(Orn)o;(Xaa)y (formula I)
wherein
10 » l+m+n+o+x=8-15, and

1, m, n or o independently of each other may be any number selected from 0, 1, 2, 8, 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 or non-native amino acids except of
15 Arg, Lys, His or Orn; and
® x may be any number selected from O, 1, ¢, 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,
for therapeutic use in the treatment and/or prophylaxis of a disease selected from a tumour or
cancer disease, a cardiovascular disease, an infectious disease, an (infectious) virus disease, an

20 autoimmune disease, a (mono-) genetic disease and/or an allergy.

2. Complexed RNA for use according to claim 1, wherein the at least one RNA (molecule) is
an mRNA.
25 s Complexed RNA for use according to any of claims 1 or 2, wherein the oligopeptide has a

length of 8 to 14, 8to 13, 8 to 12, 0or 9 to 12 or 9 to 11 amino acids.

4. Complexed RNA for use according to any of claims 1 to 3, wherein the overall content of
Arg, Lys, His and Orn represents at least 60%, 70%, 80%, 90%, or 95% of all amino acids
30 of the oligopeptide of the complexed RNA.

[

Complexed RNA for use according to any of claims 1 to 4, wherein Xaa in empirical
formula (Arg);(Lys)m(His)(Orn)e(Xaa)s is selected from amino acids having a neutral
side chain including amino acids having a neutral hydrophobic side chain and amino acids

35 having a neutral polar side chain.



<211> 15 <212> PRT <213> Artificial <220> <223> Inventive oligopeptide

havi ng the general formula: (Arg)l(Lys(m) (H s)n(Orn)o(Xaa)x according to
formula I; <400> 8 Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg
Arg 151015 <210> 9 cUOLPO52w0l ST25 <211> 8 <212> PRT <213> Artifi ci al
<220> <223> Inventive ol igopeptide haldhg the general forml a:
(Arg)1(Lys(m (H s)n(orn)o(xaa)x according to formula |; <400> 9 Lys Lys Lys
Lys Lys &ys L¢smplysedIBNA XKL kse lddcor@ibg *o anzﬂaﬁnﬁmtxalﬁlmeﬂm tthe olggopdptid@20>
<223> I nventive Ilg %tld &n

(Arg)1(Lys(m ?CHOI n&( e Ogng_lg‘g%\tré)l,%g’e)ngfhfs Cf)m gkila? dﬂuﬁonot lbolltp;gse Lys

xaa
Lys Lys Lys Lysinbysddapgnd grdhoth terminal ends, which comprise an acidic side chain.

5 T Complexed RNA for use according to any of claims 1 to 6, wherein the oligopeptide
according to empirical formula (Arg);{Lys)mi(His)(Orn)e{Xaa)x comprises neutral or
basic amino acids at one or both terminal ends, or basic amino acids at one or both
terminal ends or at least one, preferably at least two, more preferably at least three, basic
amino acids at both terminal ends.

10
8. Complexed RNA for use according to any of claims 1 to 7, wherein the oligopeptide
according to empirical formula (Arg);(Lys)m;{His)s;(Orn)e(Xaa), comprises a stretch of at

least 8 contiguous basic amino acids within its sequence.

15 o Complexed RNA for use according to any of claims 1 to 8, wherein the oligopeptide
according to empirical formula (Arg)i(Lys)m(His)s;(Orn)e;(Xaa) comprises at least 1, 2,
or 3 non-cationic amino acid(s) at one or both terminal ends, the non-cationic amino acid

preferably being selected from histidine.

20 10. Complexed RNA for use according to any of claims 1 to 9, wherem the at least one RNA
(molecule) of the complexed RNA is an mRNA, wherein the mRNA codes for a
therapeutically active protein or peptide, an immunostimulating protein or peptide, a

tumor antigen or an antibody.

25 11 Complexed RNA for use according to any of claims 1 to 10, wherein the RNA is a
modified RNA, in particular a stabilized RNA, as compared to the wild-type RNA.

12, Complexed RNA for use according to any of claims 1 to 11, wherein the mass ratio of the

at least one RNA (molecule) of the complexed RNA to the one or more oligopeptides is

30 in a range of 1:100 to 1:0.5, or has a value of 1:50 to 1:1, 1:100, 1:90, 1:80, 1:70, 1:60, 1:50,
1: 4.5, 1:40, 1:35, 1:30, 1:25, 1:20, 1:15, 1:10, 1:5, 1:4, 1:3, 1:2, 1:1 or 1:0.5.

13. Complexed RNA for use according to any of claims 1 to 11, wherein the molar ratio of

the at least one RNA {inolecule) of the complexed RNA to the one or more oligopeptides

35 is in a range of 1:20000 to 1:500 or 1:250, or in a range of 1:10000 to 1:1000, or has a
value of 1:9500, 1:9000, 1:8500, 1:8000, 1:7500, 1:7000, 1:6500, 1:6000, 1:5500, 1:5000,



15 <210> 11 <211> 10 <212> PRT <213> Artificial <220> <223> Inventive

ol i gopepti de having the general fornula: (Arg)1CLys(m (H s)n(orn)o(xaa)x
according to fornmula I; <400> 11 Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys
1510 <210> 12 <211> 11 <212> PRT <213> Artificial <220> <223> Inventive

ol i gopeptide having the general formulld (Arg)1(Lys(m (H s)n(Orn)o(xaa)x
according to formula |I; <400> 12 Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys
Lys 1510 <210*44®, £2000>1:3300<RIA@S, PRIPOIZBS, 1A5D9.f1110P@[1:5R 26:50,d2 2@ 1Bilvent | ve
ol i gopepti de hayjng,Lhe general fornula: (Arg)1l(Lys(m (H s)n(orn)o(xaa)x
according to formula I; C001P052wd _ST25 <400> 13 Lys Lys Lys Lys Lys Lys
Lys Lys Lys Lys Lys Lys 1510 <210> 14 <211> 13 <212> PRT <213> Artifici al
<220> <223> | qugplekae rlA 9pPepti deold ng hfle gengndl 1 f & Ml aiherein the

(Arg) 1(Lys(m (H s)n Crn%o(Xaa)x according to fornmula 1, <400> 14 Lys Lys
Lys Lys Lys Lygrogge/phgsghatysatipd/Fyatio) {pdn § jaagq gfpgnge of 0.75-25.

15. Complexed RNA for use according to any of claims 1 to 14, wherein the oligopeptide is

selected from the group consisting of :

10 ArgyHiss, HissArgeHiss, TyrSerSerArgeSerSerTyr, HissArgeSerSerTyr, (ArgLysHis),,
Tyr(ArgLysHis):Arg;
or from

15 A]‘gs, Al'gg, Argm, Al‘g”, Al'gli_),, Arg”‘ArglA;,Argm (SEQ ID NOS: 1—8);

Lyss, Lyso, Lysi, Lysii, Lysio, Lysis, Lysiy, Lysis (SEQ 1D NOs :9-16);
HiSh’, HiSﬂ, I'IiS]U, I‘IiS”, I‘IiS[Q, HiS]g,HiS]A]‘,HiSm (SEQ 1D NOS ’17—2‘1:‘) H alld
Orns, Orng, Ornye, Ornyy, Ornge, Ornys, Oy, Ornys (SEQ ID NOs :25-32);

20
16. Complexed RNA for use according to any of claims 1 to 15, wherein the complexed RNA

is formulated as a pharmaceutical composition.



<210> 15 <211> 14 <212> PRT <213> Artificial <220> <223> |nventive

ol i gopepti de having the general fornmula: (Arg)l(Lys(m (H s)n(On)o(Xaa)x
according to fornmula I; <400> 15 Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys
Lys Lys Lys Lys 1510 <210> 16 <211> 15 <212> PRT <213> Artificial <220>
<223> Inventive oligopeptide having the general fornula:
(Arg)1(Lys(m (H s)n(Orn)o(Xaa)x according to formula |I; <400> 16 Lys Lys
Lys Lys Lys Lys Lys Lys Lys L scugggﬁ ILy®5Lys Lys 151015 <210> 17 <211> 8
<212> PRT <213> ArtificiaJ“@5é6§ 3% | nventive ol i gopeptide having the
gener at11bor rutévac(adbg) 1(Lys(m (H s) n(Orn) o( Xaa) x according to formula I;
<400> 17 H s Q%% Hi.s H”s Hij ﬁ%@ Hs Hs 15 <210> 18 <211> 9
cu01Po52n1 TEF8 eI PR O TPRATPISNALRYG (i £ i ¢j al

<130> cu0lr052wol

<150> PCT/EP2007/007702
<151> 2007-09-04

<160> 44
<170> PatentIn version 3.5

<210> 1

<211> 8

<212> PRT

<213> Artificial

<220>
<223> 1Inventive oligopeptide having the general formula:
(Arg)1(Ly5(m)(Hisgncorn)o(xaa)x according to formula I;

<400> 1

?rg Arg Arg Arg Arg Arg Arg Arg
5

<210> 2

<211> 9

<212> PRT

<213> Artificial

<220>
<223> Inventive oligopeptide having the general formula:
(Arg)1(Lys(m)%H1sgnCOrn)o(xaa)x according to formula I;

<400> 2

Arg Arg Arg Arg Arg Arg Arg Arg Arg
1 5

<210> 3

<211> 10

<212> PRT

<213> Artificial

<220>
<223> Inventive o1igope§tide having the general formula:
(arg) 1(Lys(m) (His)n({Orn)o(Xaa)x according to formula I;

<400> 3

Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg
1 5 10

<210> 4

<211> 11

<212> PRT

<213> Artificial

<220>
<223> Inventive oligopeptide having the general formula:
(Arg)1(Lys(m)(Hisgn(orn)o(xaa)x according to formula I;

Seite 1



<220> <223> I nventive oligopeptide having the general fornula:
(Arg)1(Lys(m (H s)n(Orn)o(Xaa)x according to formula |; <400> 18 Hi's H s
Hs Hs Hs His HHs Hs H's 15 <210> 19 <211> 10 <212> PRT <213> Artificial
<220> <223> Inventive oligopeptide having the general fornula:
(Arg)1(Lys(m (H s)n(Orn)o(Xaa)x according to forrmula |I; <400> 19 Hs H's
Hs Hs Hs His HHs Hs Hs Hs 1510 <210> 20 <211> 11 <212> PRT <213>
Artificial <220> <223> |nventi vEUSPOad9eetTi2de havi ng the general formul a:
(Arg) Labys(®) (H s)n(Orn)o(Xaa)x according to fornmula I; <400> 20 H's Hi s
Hs Hs Hs Hs HHs Hs Hs Hs Hs 1510 <210> 21 <211> 12 <212> PRT <213>
Arti f iR IPROBT A IDB AT RFENtTS 8 DT YdEpt i de having the general formula:
(Arg) I{Lys(m (H s)n(Orn)o(Xaa)x according to forrmula I; <400> 21 H's His
Hs Hs Hs Hs Hs Hs Hs Hs Hs H s 1510 <210> 22 <211> 13 <212> PRT
<213> #API fegial <220> <223> Inventive ol i gopeptide having the general

forrrulfa;ﬂApgﬁ 1(Lys(m) (H s)n(Orn)o(Xaa)x according to forrmula I; <400> 22
<213> Artificial

<220
<223> Inventive oligopeptide having the general formula:
(Arg)1(Lys(m)%H1s n{(orn)o(Xaa)x according to formula I;

<400> 5

Arg Arg Arg Arg Qrg Arg Arg Arg Arg ﬁgg Arg Arg
1

<210> 6

<211> 13

<212> PRT

<213> Artificial

<220>
<223> Inventive oligopeptide having the general formula:
(Arg)1(Lys(m)(H1s§n(0rn)o(Xaa)x according to formula I;

<400> 6

?rg Arg Arg Arg Qrg Arg Arg Arg Arg Arg Arg Arg Arg
10

<210> 7

<211> 14

<212> PRT

<213> Artificial

<220>
<223> Inventive oligopeptide having the general formula:
(Arg)1(Lys(m)(H15§n(0rn)o(Xaa)x according to formula I;

<400> 7

érg Arg Arg Arg Qrg Arg Arg Arg Arg ﬁgg Arg Arg Arg Arg

<210> 8

<211> 15

<212> PRT

<213> aArtificial

<220>
<223> Inventive oligopeptide having the general formula:
(Arg)1(Lys(m)%HisgnCOrn)o(xaa)x according to formula I;

<400> 8

Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg
1 5 10 15

<210> 9
Seite 2



cU01P052W1 ST25 His His Hs His His HHs Hi's His Hs Hs H's Hs H's 1510
<210> 23 <211> 14 <212> PRT <213> Artificial <220> <223> |nventive
ol i gopepti de having the general forrmula: (Arg)1(Lys(m (Hi s)n(O n)o(Xaa)x
according to fornmula I; <400> 23 His His HHs H's Hs H's His His Hs His
Hs Hs H's Hs 1510 <210> 24 <211> 15 <212> PRT <213> Artificial <220>
<223> I nventive oligopeptide havi@% the general formula:
(Arg) 16kys(g) (Hi s)n( O n) o(Xaa)xc'é 8?%‘50&%’?6 formula I; <400> 24 His Hi s
Hs H&il spikks His Hs Hs Hs Hs HHs Hs Hs Hs 151015 <210> 25 <211> 8
<212> RRP <anFfFigafli fici al <220> <223> I nventive ol i gopeptide having the
gener g, g:gl)rrml a:. (Arg)l(Lys(m(H s)n(Orn)o(xaa)x according to formula I;
<220> &% >Iiten€ivecal ﬁe@%ﬂ&émax&fy shOgendriil ndrm220> <221> nisc_feature
<222> (1)-(@)1*9&935(&%1 §O1E ofXAR I KaRCGPR NG tecEenmmpiag:ani no acid

<400> 9

Lys Lys Lys Lys ls_ys Lys LyS LysS
1

<210> 10

<211> 9

<212> PRT

<213> Artificial

<220>
<223> 1Inventive oligopeptide having the general formula:
(Arg)1{Lys{m) Hisgn(orn)o(xaa)x according to formula I:

<400> 10

iys Lys Lys Lys %ys Lys LySs LysS Lys

<210> 11

<211> 10

<212> PRT

<213> Artificial

<220>
<223> Inventive oligopeptide having the general formula:
(Arg)1(Lys(m)(Hisgn(orn)o(xaa)x according to formula I;

<400> 11

Lys Lys Lys Lys Lys Lys Lys LySs LyS5 Lys
1 5 10

<210> 12

<211> 11

<212> PRT

<213> Artificial

<220>
<223> Inventive oligopeptide having the general formula:
(Arg)1(Lys(m)%Hisgn(Orn)o(xaa)x according to formula I;

<400> 12

&ys LYS LYS Lys gys Lys Lys Lys Lys 555 Lys

<210> 13

<211> 12

<212> PRT

<213> aArtificial

<220>
<223> 1Inventive oligopeptide having the general formula:
(Arg)1(Lys(m)(His?n(Orn)o(xaa)x according to formula I;
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<400> 25 Xaa xaa Xxaa Xaa xaa xaa Xaa Xaa 5 <210> 26 <211> 9 <212> PRT <213>
Artificial <220> <223> Inventive oligopeptide having the general fornula:
(Arg) 1(Lys(m (H s)n(Orn)o(Xaa)x according to forrmula |I; Seite 6

CUOLPO52W)1 ST25 <220> <221> misc_feature <223> xaa - ornithine <220> <221>
m sc_feature <222> (1)..(9) <223> Xaa can be any naturally occurring am no
acid <400> 26 xaa Xaa Xaa Xaa Xaa xaa Xaa xaa xaa 15 <210> 27 <211> 10
<212> PRI <213> Artificial <220SVUPOSWOLRTRAL | ve ol i gopeptide having the
generéi orimula: (Arg)1(Lys(m (R s)n(orn)o(Xaa)x according to fornula 1;
<220>>&?s Lys Lys Lys gys Lys Lys Lys Lys i%s Lys Lys

<210> 14

<211> 13

<212> PRT

<213> Artificial

<220>
<223> Inventive oligopeptide having the general formula:
(Arg)1(Lys(m)%Hisgn(crn)o(Xaa)x according to formula I;

<400> 14
Lys LysS Lys Lys %ys Lys Lys Lys Lys &ES Lys Lys Lys
1

<210> 15

<211> 14

<212> PRT

<213> Artificial

<220>
<223> 1Inventive oligopeptide having the general formula:
(Arg)1(Lys(m)(His?n(ﬁrn)o(Xaa)x according to formula I;

<400> 15

iys Lys Lys Lys %ys Lys Lys Lys Lys i5s Lys Lys Lys Lys

<210> 16

<211> 15

<212> PRT

<213> Artificial

<220>
<223> Inventive oligopeptide having the general formuia:
(Arg)1(Lys(m)(His?n(Orn)o(Xaa)x according to formuia I;

<400> 16

Lys Lys LySs Lys Lys Lys LyS LyS Lys LyS LysS Lys Lys LysS Lys
1 5 10 15

<210> 17

<211> 8

<212> PRT

<213> Artificial

<220>
<223> 1Inventive oligopeptide having the general formula:
(Arg)1(Lys(m)%H1s n{orn)o(Xaa)x according to formula I;

<400> 17

His His His His His His His His
1 5

<210> 18
<211> 9
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<221> m sc_feature <223> xaa = ornithine <220> <221> m sc_feature <222>
(1)..(10) <223> Xaa can be any naturally occurring amno acid <400> 27 Xaa
Xaa xaa Xaa xaa Xaa Xaa xaa xaa Xaa 1510 <210> 28 <211> 11 <212> PRT <213>
Artificial <220> <223> Inventive oligopeptide having the general fornula:
(Arg)1(Lys(m (H s)n(orn)o(xaa)x according to fornula 1; <220> <221>

m sc_feature <223> xaa - ornithine <220> <221> m sc_feature <222> (1)..(11)
<223> Xag cag be any natural |y SUEEPPWRE-HitPno aci d <400> 28 Xaa Xaa xaa
Xaa Xa@lXaaar@idicdaad Xaa Xaa Xaa 1510 <210> 29 CUOLPO52W)1 sT25 <211> 12
<212><5§£.<213> Artificial <220>

<223> Inventive o1igope§t1de having the general formula:
(Arg) 1(Lys(m)(His)n(orn)o(Xaa)x according to formula I;

<400> 18

His His His His His His His His His
1 5

<210> 19
<211> 10
<212> PRT
<213> Artificial

<220>
<223> TInventive oligopeptide having the general formula:
(Arg)T(Lys(m)%H1s n{orn)o(Xaa)x according to formula I;

<400> 19

His His His His His His His His His His
1 5 10

<210> 20
<211> 11
<212> PRT
<213> Artificial

<220>
<223> Inventive oligopeptide having the general formula:
(Arg)1(Lys(m)%H1sgn(orn)o(xaa)x according to formula I;

<400> 20

His His His Hi5 His His His His His His His
1 5

<210> 21

<211> 12

<212> PRT

<213> Artificial

<220>
<223> Inventive oligopeptide having the general formula:
(Arg)1(Lys(m)(His?n(Orn)o(Xaa)x according to formula I;

<400> 21

His His His His His His His His His His His His
1 5

<210> 22

<211> 13

<212> PRT

<213> Artificial

<220>
<223> Inventive o1i%ope§tide having the general formula:
(arg)1 (Lys(m) (His}n(orn)o(Xaa)x according to formula I;
<400> 22
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<223> I nventive oligopeptide having the general fornula:
(Arg)1(Lys(m (H s)n(Orn)o(Xaa)x according to formula |I; <220> <221>

m sc_feature <223> Xaa = Ornithine <220> <221> msc_feature <222> (1)..(12)
<223> Xaa can be any naturally occurring am no acid <400> 29 Xaa Xaa Xaa
Xaa xaa xaa Xaa xaa xaa Xxaa xaa xaa 1510 <210> 30 <211> 13 <212> PRT <213>

Artificial <220> <223> Inventiv | i ptide having the general fornula:
(Arg)l(Lys(n)(His)n(C}n)o(xaa)xggﬁghggﬁﬁdﬂ?g formula |; <220> <221>

m sc_fHeatHiceH€2@ 3> Hkaais Hisniitshi e kR 20% w2324 m sc_feature <222> (1)..(13)
<223>1xaa can be afy naturally occ#Pring am no acid <400> 30 Xaa xaa Xaa
Xaa xaa xaa xaa Xaa Xaa Xaa Xaa Xaa Xaa 1510 <210> 31 <211> 14 <212> PRT
<213> <Aues feTi al <220> <223> I nventive ol igopeptide having the general

f or mul<g1x Atf) 1(Lys(nm) (H s)n(Orn)o(xaa)x according to fornula |; <220>
<221> B EC_RRatriER

<220>
<223> Inventive o]igogegtide having the general formula:
argd)1{Lys(m) (His)n{orn)o(xaa)x according to formula I;

<400> 23

His His His His His His His His His His His His His His
1 5

<210> 24

<211> 15

<212> PRT

<213> Artificial

<220>
<223> 1Inventive oligopeptide having the general formula:
(Arg)1(Lys(m)%H1s n{orn)o(Xaa)x according to formula I;

<400> 24

His His His His His His His His His His His His His His His
1 5 14 15

<210> 2§
<211> 8

<212> PRT

<213> Artificial

<220>
<223> 1Inventive oligopeptide having the general formula:
(Arg)1(Lys(m)%Hisgn(Orn)o(xaa)x according to formula I;

<220>
<221> misc_feature
<223> Xaa = ornithine

<220>

<221> misc_feature

<222> (1)..(8)

<223> Xaa can be any naturally occurring amino acid

<400> 25

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 3

<210> 26

<211> 9

<212> PRT

<213> Artificial

<220>
<223> Inventive oligopeptide having the general formula:
(Arg)1(Lys(m)%His n{orn)o(xXaa)x according to formula I;
Seite 6



<222> (1)..(14) <223> Xaa can be any naturally occurring am no acid <400>
31 Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 1510 seite 8
Cu01P052W)1_ST25 <210> 32 <211> 15 <212> PRT <213> Artificial <220> <223>
I nventive ol igopeptide having the general fornula:

(Arg) 1(Lys(m (Ni s)n(0Orn)o(xaa)x according to fornmula |; <220> <221>

m sc_feature <223> xaa = Ornithi > <221> msc_feature <222> (1)..(15)
<223> Xaa can be any naturally gg@ﬂ?%ﬁ%ﬁ‘%ﬁ%no acid <400> 32 xaa xaa xaa
xaa Xaa_Xaa Xaa Xaa Xaa Xaa Xaa Xaa xaa Xaa xaa 151015 <210> 33 <211> 13
<212> 3 <%%§i A kficial <220> <223> Beschrei bung der sequenz:

Roszaks §qugag=f@m1 hrei bung S. 31) <400> 33 gccgccacca uggl3 <210> 34
<211> 15 <212> RNA <213> Artificial <220>

<220>

<221> misc_feature

<222> (1)..(D

<223> Xaa can be any naturally occurring amino acid

<400> 26

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210> 27
<211> 10
<212> PRT
<213> artificial

<220>
<223> Inventive oligopeptide having the general formula:
(Arg)](Lys(m)%His n(orn)o(Xaa)x according to formula I;

<220>
<221> misc_feature
<223> Xaa = Ornithine

<220>

<221> misc_feature

<222> (1)..0(10)

<223> Xaa can be any naturally occurring amino acid

<400> 27

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa xSa
1 5 1

<210> 28

<211> 11

<212> PRT

<213> Artificial

<220>
<223> Inventive oligopeptide having the general formula:
(Arg)1(Lys(m)(Hisgn(orn)o(xaa)x according to formula I;

<220>
<221> misc_feature
<223> Xaa = ornithine

<220>

<221> misc_feature

<222> (1)..(1D)

<223> Xaa can be any naturally occurring amino acid

<400> 28

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1

<210> 29
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<223> Beschrei bung der sequenz: generische sequenz einer

stabi |l i sierungssequenz (s. Beschreibung S. 32) <220> <221> m sc_feature
<222> (1)..(1) <223> n = ¢ oder U <220> <221> m sc_feature <222> (5)..(5)
<223> n = jedes natuerlich auftretende Nukleotid oder emn Anal og davon
<220> <221> repeat_unit <222> (5)..(5) <223> x = beliebig <220> <221>

m sc_feature <222> (9)..(9) <223> = od A CuOlP052wA _ST25 <220>
<221> pepeaf, unit <222> (10)..(%6¥92§?§£— $é bel i ebi g <220> <221>

nmodi f ied2sbaser <222> (10)..(10) <223> n = pyrimdine <220> <221>

m sc_f<@apur ertificial

<220>
<223> Inventive oligopeptide having the general formula:
(Arg)1(Lys(m)(His?n(Orn)o(Xaa)x according to formula I;

<220>
<221> misc_feature
<223> Xaa = ornithine

<220>

<221> misc_feature

<222> (1)..(Q12)

<223> Xaa can be any naturally occurring amino acid

<400> 29

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210> 30

<21i> 13

<212> PRT

<213> Artificial

<220>
<223> Inventive oligopeptide having the general formula:
(Arg)1(Lys(m) (His)n(Oorn)o(Xaa)x according to formula I;

<220>
<221> misc_featyre
<223> Xaa = Ornithine

<220>

<221> misc_feature

<222> (1)..(13)

<223> Xaa can be any naturally occurring amino acid

<400> 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210> 31

<21l> 14

<212> PRT

<213> Artificial

<220>
<223> Inventive oligopeptide having the general formula:
(arg)1 (Lys(m) (His)n(Oorn)o(Xaa)x according to formula I;

<220>

<221> misc_feature

<222> (1)..(14)

<223> Xaa can be any naturally occurring amino acid

<400> 31

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10
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<222> (10)-(10) <223> nis a, c, g, Or u <220> <221> m sc_feature <222>
(13)..(13) <223> n C oder U <400> 34 nccancccnn ucnccl5 <210> 35 <211>
1882 <212> RNA <213> Artificial <220> <223> description of sequence:
construct CAP-Ppluc(w)-nuag- A70-c30 <400> 35 gggagaaagc uaaagaaagg

auaaggcuau
aaaaaauuau
gauuugaaga
caucacuuac
ucaucuateu
Ccuauushs
acaaaupaga
cugaucauga
ucuggug
ugcuuuuaca
ugcaguugcg
auuucagygd
gcaugceaga
caagaudéina
gccaaagagd
accguggugu

cauca
cuCﬁnggagl

<400>

ucgaggugga
ucgucacauc
uggugccaac
ugggcugaau
acaauugca
aauugcu

gaGgegidnau
acugccugcg

¢
guaugggcau

augaauacga
KU gt gél

ugaaacgaua aauucuuuau acauuuauaa ucguuuccaa
uguCcgcucu uuggcaauca uuggaauguu
‘%ﬁgﬁﬂgééﬂeé cccggecgeca gaagagauac
gccgguguug ugaacgugaa aaagggguug uaucauggau
gccucauaga aaucauuccg uacuacacuc agagcuguuu
gguacuguug uucuauccgc gcccugguuc gcugaguacu
uugcucaaca caaaaaauuu ucuaaaacgg cccgguuuua
gauacugcga ggauauuuga cugaggagcc uucuucgcca

auagggacaa
cuaauuuac8V

C
T

(£]3,81:17)4
uucgcagccu

uuuugugcca
uguuccauuc

samgcamitiiingauugacaaa

gagcaacugc
fArtfenuee

dikal
e 387 S bl seig s BB

32

gaugcacaua
auguacacgu

IR
ugaacgugca
acuccucugg
uauguggauu
cuccccucuc
gcagaagcua
gaguccuucg
uau

iR

aaaaaagcuc
aucuacuggu
ucgagucguc
uaaggaaguc
aacucucuuc
cugccuaaag
gaagcgg
cu

Xaa Xaa Xaa Xda Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210>
<211>
<212>
<213>

<220>
<223>

<400>

33

13

RNA
Artificial

Beschreibung der Sequenz:

33

gccgecacca ugg

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

34

15

RNA
Artificial

15

Beschreibung der sequenz: generische sequenz einer
Sstabilisierungssequenz (s. Beschreibung 5. 32)

misc_feature
(D..(L)
n =C oder u

misc_feature

(5)..(5)

UgAAREANGY A3GCEcUgga cuggaacaau
bEdidg adéd v g a ; uUaucggagu

auuaccaggg
ugagauucuc
uucaggauua
seite 10

cccgcgaacg
gauccuauuu

Koszak-Sequenz (s. Beschreibung 5. 31)

13

n = jedes natuerlich auftretende Nukleotid oder ein Analog davon

repeat_unit
(5)..(5) .
X = beliebig

misc_feature
(9..(
n = U oder A
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gagggggaug
gguccuauga

aucguugacc
gacgaugacg
ggaggaguug
uuauaagacu
aaaaaaaaaa

ccggce
gucgac §

cggagaacag

uacaa T
agcugc

auaaaccggg
uuauguccgg
gccugaaguc
ccggugaacu
uguuugugga
gacuagcccg
auauuccccc

& Lot

ccugcaguu

s

cgcggucggu
uuauguaaac
ucugauuaag
ucccgccgcec
cgaaguaccg
augggccucc
cccecceecéY

gccaugaagc
gccuggccga
uucaugccgg
agccgaccgu
aucaucauca

accagceass WcEggetfigindaicccggagag

ccggcec
aacca

e 6L ARG RE

¢ gaagggggug gcccugecge

cguuccacca

uggucc{gas gUAX.CguUcC gaggaggage

CUOLPOS2%01 NST2 3, ubcBgdfcyc gcugcucgug ccgacccugu acaaguacga ccugucgaac

cugcacgaga
auccugaada

gagcu
gacgag
QUQQCC§@D£

aggugggcga

Vit
ucaagZ§§Z§

degcgguggu

gccaag¥égRcatte M58eogg

gccguguaag

ccucccaacg

ggccguggcec
ggucccguuc
ggaggccacc
gggcuaccag
ggugcuggag
ccugaccggg
ggcccuccuc

guggaucugg
aaggauggau

uuggaaucca
acggaaaaag
aaaaucagag

gﬁ#uaaLaaa
0> 804 ueiice:
CAP—Ppr04(13 nmuag- A70- C30 aggacgccaa gaacaucaag aagggcccgg cgcccuucua

gguacgcccu
ggccaugaag
ugcugggcgc
gguguucgug
uggacagcaa
cuucgaccgg
accggaccgc
cggcuucggc
uguuccugcg

aagcgguucc
uucgaggcca
aacgcccuca
guggcgecgg
cacggcaaga
aagcucgacg
cccuccuugce

auaccgggaa
ggcuacauuc
ucuugcucca
agaucgugga
agauccucau
aaaaaaaaaa

ucaccgacgc
cgguacggcc
ucgccccggce
agcaagaagg
agucgaugua
gacaagacca
cccgggaccc
auguucacga
Seite 11

ugaccgagac
ugggcgugaa
acaucgccua
ccaacaucuu
uggccagcca
ccaagaaggg
aaaaaaaaaa

aacgcugggc
uggagacaua
acaccccaac
uuacgucgcc
aaaggccaag
aaaaaaaaaa

construct

ccacaucgag
ugaacaccaa
gaacgacauc
gccugcagaa
cacguucgug
ucgcccugau
caucuucggc
cccugggcua

cacgagcgcg
ccagcggggce
cugggacgag
cgacgccgge
ggugaccacc
cggcaagade
aaaaaaaaaa

aaaaaa&dfa a36cccccccc ccccccececccc ucuagacaau  <210> 37 <211> 1653 <212> RNA
<213> #ldr filfBAl <220> <223> description of sequence: coding sequence of

t he segggpcaraﬁqe{gung to SEQ 1D NO 35 <400> 37 auggaagacg accgcuggag
gcuuuuacag guucgguugg ugcagugaaa gcaguugcgc ucgcagccua aaaaagcucc

uuucags %H&QHEG&%QOP%E %99“%0&&#989%9&Q»1&&% ?%ﬁ&%qwegﬁﬁacugca

augcacauau cagaagcuau acucucuuca ccgcgaacga ccguggugu caaucaucca
uguacaciidu a uccuu ccuaaagg auccuauuuu aaagaaa %1 uaaggcuaug
4

cgaggu¥fyae &é@é& HC% geafygeiy ILATAT AT IBRIRG 4 S2aauualll
CgucCaCydi@yadagf d@agatydcd QUEEUUESD ubgHagarigC et cgLiygl Cahge@dtuge uaucaggu

aagagauac CCCU uucc aucacuua uacuu ugaaua Caaaucaca
o caguothPaHITR CEapRRRG A5 EHIRNN CHRRALaRl Iar e HRYBCE iR anaudal

aucaugg@ngg@gaaaaeggaac@u&u@ﬁ@uﬁuaﬁgguumuaﬁanﬁagqgﬁgﬁungaucaugaa

ccucaua %g'cg%ld Cu%lgl C gau.?'%%gal\'lalﬂ%g gg'auu%gbjgg%ggu%cggdgaa alazcucucuuc 300
aauucuuuau gccgguguug ggcgcoguuau uuaucggagu ugcaguugcg cccgcgaacg 360
acauuuauaa ugaacgugaa uugcucaaca guaugggcau uucgcagccu accguggugu 420
ucguuuccaa aaagggguug Ccaaaaaauuu ugaacgugca aaaaaagcuc ccaaucaucc 480
aaaaaauuau uaucauggau ucuaaaacgg auuaccaggg auuucagucg auguacacgu 540
ucgucacauc ucaucuaccu cccgguuuua augaauacga uuuugugcca gaguccuucg 600
auagggacaa gacaauugca cugaucauga acuccucugg aucuacuggu cugccuaaag 660
gugucgcucu gccucauaga acugccugcg ugagauucuc gcaugccaga gauccuauuu 720
uuggcaauca aaucauuccg gauacugcga uuuuaagugu uguuccauuc caucacgguu 780
uuggaauguu uacuacacuc ggauauuuga uauguggauu ucgagucguc uuaauguaua 840
gauuugaaga agagcuguuu cugaggagcc uucaggauua caagauucaa agugcgceuge 900
uggugccaac CCcuauucucc uucuucgcca aaagcacucu gauugacaaa uacgauuuau 960
cuaauuuaca cgaaauugcu ucugguggcg cuccccucuc uaaggaaguc ggggaagcgg 1020
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ggaagaugga uggaacaauu cgaaaugucc aaucgucgua uaucggaguu uaugggcauu
gaacgugcaa uuaccaggga ugaauacgau cuccucugga gagauucucg uuuaaguguu
CuOlLP0O52wW0l _5T25 uggaauguuu acuacacucg gauauuugau auuugaagaa gagcuguuuc
ugaggagccu ggugccaacc cuauucuccu ucuucgccaa uaauuuacac gaaauugcuu
cugguggcgc ugccaagagg uuccaucugc cagguaucag agcuauucug auuacacccg
agggggauga auuuuuugaa gcgaagguug uggadcug asaggcgaacug ugugugagag
QUCCUYGAL0AC AL IGELg! s éﬁiggg&&aag%gmaeﬁcuucqw
ucguugaccg Ucadgguggcu ‘cccgCugaau uggaaucc aggugucgca ggucuucccg
acgaugaggt?Uangewgg@FCamsgmygaat@ggmaaayagmsclg@gmgw&guuggigog 28 <211
gagga g @aQ@amﬂﬁégﬁﬁ < <211>
1653 %%%%&u%%gggg%%iﬁﬁr@%%%0|a <220 <g%%§gg§§§€§%g#%ﬁ of sequence: the
GC- optaaaycuaac guyugyI2eacoguUTcBaust Yyt guergaaverauaeaordlergseas SEQIREP NO 36
<400> 38 AYOLAYHAEEuGHABLRAGHALCERIRBANT LIS EPRATL Rt HNEHAF CCIaY20
ggaggacgggb0” accgccggcg agcagcucta caaggccaug aagcgguacg cccuggugcc
0ggCcac§aRRIRLGR GERINYEHSC AU CHYBEATE a8HHIRPAUG JLFUGRIY AL vAERARE8Y cggddBcuu
Cgaga%&@ﬂﬁéﬁ%:QU&&QG&%@guﬁﬁsﬁﬂﬂc&ﬁMg&ﬁigQﬂﬂH&&aQQ%ﬁHﬂﬁﬁ&i;CC&QQE@CCQ
gaucguggug?2 ugcucggaga acagccugca guucuucaug ccggugcuggd gcgcccucuu
caucggegeHzoac GagHfYE e B2C9gHTAaETPAY BIGE LHECESASIFa G BgHyade! ugcdgl@cag
CaugyqRgdcably A955RGLEH BcfraFaBGUEIAY 9 a0R AR i RAYOCHYEL agaaggyiccu
gaacgugcag420 aagaagcugc Cccaucaucca gaagaucauc "aucauggaca gcaagaccga
cuaccHJIEessdR FarTAGERaIAFGASVAC NI ULHNTIE AIRRHRCER CRATREHE cggdetficaa
COaguacyaaRity LYEaasd0 da AURHYUSEN cERA0ARGIGT 2R GRYEREE5 UJaugasIgaa
cagcagcggc600 agcaccggcc ugccgaaggg gguggcccug ccgcaccgga ccgccugcgu
gcgcudﬁﬁb@ﬁﬁ@J@5&@@6@3@@“%Eé%ﬁﬁu@ﬁwa@ﬁﬁed&@&@&“&ﬁé@ﬁ@ﬁ@@@:acaééé cau
CCugagfauereélc 0ld@cdgh gauuaauaaa aaaaakdheiPORZYRha» BARafdgLAUIUUGACTACCCUYY
gcuaccucau guucgaggag gagcuguucc ugcggagcCu cgugccgacc cuguucggcu

ucuuc gPeA%R g% AARPAL3 Y A4 A U B IGE CHECHFEEQ SGE S CGEfc cac dGER
CgggCaticeduculy debsiggaalgacccccyg
uggaccugga gggcgagcug ugcgugcggg
aggacqgqyg ggaggacgag cacuucuuca
uggagagag agggrrguggcc gggcecugcecgg

cggag 8d¥&cgccaag aagcugcggg
agaucggggg QEEEgEEgug uaa

agggggacga
ggccgaugau
ucgucgaccg
acgacgacgc
gcggeguggu

guucuucgag gccaaggaisgs
caccaacgcc cucaucgaca
ccagguggcg ccggccgagce
ggagcacggc aagaccauga
cgggaagcuc gacgcccgga

ﬁ%%gi description of sequence: construct CAP-Ppluc(GC)-muag-A70-C30

<400> 36

gggagaaagc uugaggaugg aggacgccaa gaacaucaag aagggceccgg cgcccuucua 60
cccgcuggag gacgggaccg ccggcgagca gouccacaag gccaugaagc gguacgcccu 120
gygugceggyge acgaucgccu ucaccgacge ccacaucgag gucgacauca ccuacgcgga 180
guacuucgag augagcgugc gccuggccga ggccaugaag cgguacggcoc ugaacaccaa 240
ccaccggauc guggugugcu cggagaacag Cccugcaguuc uucaugccgg ugcugggegco 300
ccucuucauc ggcguggccg ucgccccgge gaacgacauc uacaacgagc gggagcugcu 360
gaacagcaug gggaucagcc agccgaccgu gguguucgug agcaagaagg gccugcagaa 420
gauccugaac gugcagaaga agcugcccau cauccagaag aucaucauca uggacagcaa 480
gaccgacuac cagggcuucc agucgaugua cacguucgug accagccacc ucccgoecggg 540
cuucaacgag uacgacuucg ucccggagag cuucgaccgg gacaagacca ucgcccugau 600
caugaacagc agcggcagca €cggocugoec gaagggggug geccugccgc accggaccgo 660
cugcgugege uucucgcacyg cccgggaccc caucuucgge aaccagauca ucccggacac 720
€gccauccug agogugguge cguuccacca cggcuucgge auguucacga cccugggcua 780
ccucaucugc ggcuuccggg ugguccugau guaccgguuc gaggaggagc uguuccugcg 840
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<210> 39 <211> 12 <212> PRT <213> Artificial Sequence <220> <223>

Descri ption of sequence: generic fornmula (1) <400> 39 exenpl ary

ol i gopepti de according to Arg Arg Arg Arg Arg Arg Arg Arg Arg His His His
1510 <210> 40 <211> 15 <212> PRT <213> Artificial Sequence <220> <223>
Description of sequence: generic fornmula (1) <400> 40 exenpl ary
ollgopeptlde according to His H's Hs Ar Arg Arg Arg Arg Arg Arg Arg Arg

b A R i o

oI | gopmgtiagegaacondryny &oragearEai cﬁufgmgaatapugtacgaga ucgccagegg 960
gggcgccccg cugagcaagg aggugggcga ggecguggoc aagegguucc accucccggg 1020
cauccgccag ggcuacggcc ugaccgagac cacgagcgcg auccugauca cccccgaggg 1080
ggacgacaag ccgggcgccg ugggcaaggu ggucccguuc uucgaggcca agguggugga 1140
ccuggacacc ggcaagaccc ugggcgugaa ccagcgggge gagcugugcg ugcgggggcc 1200
gaugaucaug agcggcuacg ugaacaaccc ggaggccacc aacgcccuca ucgacaagga 1260
cggcuggcug cacagcggcg acaucgccua cugggacgag gacgagcacu ucuucaucgu 1320
cgaccggcug aagucgcuga ucaaguacaa gggcuaccag guggcgecgg ccgagcugga 1380
gagcauccug cuccagcacc ccaacaucuu cgacgccgge guggecggge ugccggacga 1440
€gacgccgge gagcugcecgg ccgcgguggu ggugcuggag cacggcaaga ccaugacgga 1500
gaaggagauc gucgacuacg uggccagcca ggugaccacc gccaagaagc ugcggggcgg 1560
cgugguguuc guggacgagg ucccgaaggg ccugaccggg aagcucgacg cccggaagau 1620
ccgcgagauc cugaucaagg ccaagaaggg cggcaagauc gccguguaag acuaguuaua 1680
agacugacua gcccgauggg ccucccaacg ggcccuccuc cccuccuugc accgagauua 1740
auaaaaaaaa a3aaaaaaaad aaaaaaaaaa aaaaaaaaad aaaaaaaaaa aaaaaaaaaa 1800
aaaaaauauu C€CCCCCCCCC CCCCCCCCCC CCCCCCCCCC ucuagacaau uggaauu 1857
<210> 37
<211> 1653
<212> RNA
<213> Artificial
<220>

<223> description of sequence: coding sequence of the sequence
according to SEQ ID NO: 35

;ﬁggZagng ccaaaaacau aaagaaaggc ccggcgocau ucuauccgcu ggaagaugga 60
accgcuggag agcaacugca uaaggcuaug aagagauacg CCCugguucc uggaacaauu 120
gcuuuuacag augcacauau cgagguggac aucacuuacg cugaguacuu cgdaaaugucc 180
guucgguugg cagaagcuau gaaacgauau gggcugaaua caaaucacag aaucgucgua 240
ugcagugaaa acucucuuca auucuuuaug ccgguguugg gcgcguuauu uaucggaguu 300
gcaguugcge ccgcgaacga cauuuauaau gaacgugaau ugcucaacag uaugggcauu 360
ucgcagccua ccgugguguu cguuuccaaa aagggguugc aaaaaauuuu gaacgugcaa 420
aaaaagcucc caaucaucca aaaaauuauu aucauggauu cuaaaacgga uuaccaggga 480
uuucagucga uguacacguu cgucacaucu caucuaccuc ccgguuuuaa ugaauacgau 540
uuugugccag aguccuucga uagggacaag acaauugcac ugaucaugaa cuccucugga 600
ucuacugguc ugccuaaagg ugucgcucug ccucauagaa cugccugcgu gagauucucg 660
caugccagag auccuauuuu uggcaaucaa aucauuccgg auacugcgau uuuaaguguu 720
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<400>

Ser Tyr

41 Tyr

Ser

Ser Arg Arg Arg Arg Arg Arg Arg Arg Arg Ser
<210> 42 <211> 15 <212> PRT <213> Artifici al
Description of sequence:

Ser Tyr 151015

Sequence <220> <223>

exenpl ary ol i gopeptide according to generic
formula (1) <400> 42 His Hs Hs Arg Arg Arg Arg Arg Arg Arg Arg Arg Ser

<223> Description of sequence:
formula (1) <400> 43 Arg Lys Hi
<210> dvhcedilte aicacgbdau BBﬂ'aa{lalllﬁPaéu‘dcaf:ucgl gduabeugaenoguegale <22380

Descr i
f or nul

i on of sequence:

Eappd gy o8

aagauucaaa
auugacaaau
aaggaagucg
gggcucacug
gcggucggua
acgcugggeg
uauguaaaca
ggagacauag
cugauuaagu
caccccaaca
ccecgeegeeg
uacgucgcca
gaaguaccga
aaggccaaga
<210>
<211>
<212>
<213>

<220>
<223>

38
RNA

1653

gugcgcugcu
acgauuuauc
gggaagcggu
agacuacauc
aaguuguucc
uuaaucaaag
auccggaagc
cuuacuggga
acaaaggcua
ucuucgacgc
uuguuguuuu
gucaaguaac
aaggucuuac

agggcggaaa

Artificial

ggugccaacc
uaauuuacac
ugccaagagg
agcuauucug
auuuuuugaa
aggcgaacug
gaccaacgcc
cgaagacgaa
ucagguggcu
aggugucgca
ggagcacgga
aaccgcgaaa
cggaaaacuc

gaucgccgug

sequence according to SEQ

<400> 38
auggaggacg

accgccggcy
gccuucaccg
gugcgccugg
ugcucggaga
gccgucgecc
agccagccga
aagaagcugc
uuccagucga
uucgucccgg
agcaccggec

cacgcccggg

ccaagaacau
agcagcucca
acgcccacau
ccgaggccau
acagccugca
cggcgaacga
ccgugguguu
ccaucaucca
uguacacguu
agagcuucga
ugccgaagyg

accccaucuu

caagaagggc
caaggccaug
cgaggucgac
gaagcgguac
guucuucaug
caucuacaac
cgugagcaag
gaagaucauc
cgugaccagc
ccgggacaag

gguggcccug

cggcaaccag

KGR g Lonfle "HUA

HRUES AUAIG BT

cuauucuccu
gaaauugcuu
uuccaucugc
auuacacccg
gcgaagguug
ugugugagag
uugauugaca
cacuucuuca
cccgcugaau
ggucuucccg
aagacgauga
aaguugcgcg
gacgcaagaa

uaa

ID NO: 36

ccggegeecu
aagcgguacg
aucaccuacg
ggccugaaca
ccggugeugg
gagcgggagc
aagggccugc
aucauggaca
caccuccecgc
accaucgccc
ccgcaccgga

aucauccegg

ucuucgccaa
cugguggcge
cagguaucag
agggggauga
uggaucugga
guccuaugau
aggauggaug
ucguugaccg
uggaauccau
acgaugacgc
cggaaaaaga
gaggaguugu

aaaucagaga

ucuacccgcu
cccuggugcc
cggaguacuu
ccaaccaccg
gcgeccucuu
ugcugaacag
agaagauccu
gcaagaccga
cgggcuucaa
ugaucaugaa
ccgeecugegu

acaccgccau

Seite 13

tide accordin

IS AIFIIB

151015 <210> 43 <211> 12 <212> PRT <213> Artificial

e

aagcacucug
uccccucucu
gcaaggauau
uaaaccgggc
uaccgggaaa
uauguccggu
gcuacauucu
ccugaagucu
cuugcuccaa
cggugaacuu
gaucguggau
guuuguggac

gauccucaua

ggaggacggg
gggcacgauc
cgagaugagc
gaucguggug
caucggcgug
cauggggauc
gaacgugcag
cuaccagggc
cgaguacgac
cagcageggc
gcgcuucucg

ccugagcgug

Sequence <220>

opepti de according to generic
Arg Lys H's Arg Lys Hi s 1510

gcto g%ﬂsric

900

560
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1653

description of sequence: the GC-optimized coding sequence of the

60
120
180
240
300
360
420
480
540
600
660
720



CUu01P0S2wW01_ST25

gugccguucce accacggcuu cggcauguuc acgacccugg gcuaccucau cugcggeuuc 780
<ggguggucc uUgauguaccg guucgaggag gagcuguucc ugcggagecu gcaggacuac 840
aagauccaga gcgcgcugcu cgugccgace cuguucagcou ucuucgccaa gagcacccug 900
aucgacaagu acgaccuguc gaaccugcac gagaucgcca gegggggege cccgeugage 960
aaggaggugg gcgaggccgu ggocaagegg UUCCcaccuce €gggcauccg ccagggcuac 1020
ggccugacceg agaccacgag cgcgauccug aucacccccg agggggacga caagecgggce 1080
gccgugggca aggugguccc guucuucgag gccaaggugg uggaccugga caccggcaag 1140
acccugggcg ugaaccagcg gggcgagcug ugcgugeggg ggccgaugau caugagegge 1200
uacgugaaca acccggagge €accaacgcc cucaucgaca aggacggcug gcugcacagce 1260
ggcgacaucg ccuacuggga cgaggacgag cacuucuuca ucgucgaccg gcugaagucg 1320
cugaucaagu acaagggcua ccagguggcg ccggccgage uggagagcau ccugcuccag 1380
caccccaaca ucuucgacgc cggcguggce gggcugecgg acgacgacgc <ggcgagcug 1440
ccggecegegg ugguggugcu ggagcacygge aagaccauga cggagaagga gaucgucgac 1500
uacguggcca gccaggugac caccgccaag aagcugcggg gcggcguggu guucguggac 1560
gaggucccga agggccugac cgggaagcuc gacgcccgga agauccgcga gauccugauc 1620
aaggccaaga agggcggcaa gaucgccgug uaa 1653
<210> 39

<211> 12

<212> PRT

«213> Artificial Seguence

<220>

<223> Description of sequence: exemplary oligopeptide according to
generic formula (I)

<400> 39

Arg Arg Arg Arg Arg Arg Arg Arg Arg 235 His His
1 5

<210> 40

<211> 15

<212> PRT

<213> Artificial Sequence
<220>

<223> Description of sequence: exemplary oligopeptide according to
generic formula (I)

<400> 40

His His His Arg Arg Arg Arg Arg Arg Arg Arg Arg His His His
1 5 10 15
<210> 41

<211> 15

<212> PRT

<213> Artificial Sequence
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cu01rP052w0l_5T25
<220>

<223> Description of sequence: exemplary oligopeptide according to
generic formula (I)
<400> 41

Tyr Ser Ser Arg Arg Arg Arg Arg Arg Arg Arg Arg Ser Ser Tyr
1 5 10 15

<210> 42

<211> 15

<212> PRT

<213> Artificial Sequence
<220>

<223> Description of sequence: exemplary oligopeptide according to
generic formula (I)

<400> 42

His His His Arg Arg Arg Arg Arg Arg Arg Arg Arg Ser Ser Tyr
1 5 10 15

<210> 43

<«21ll> 12

<212> PRT

<213> Artificial Sequence
<220>

<223> Description of sequence: exemplary oligopeptide according to
generic formula (I)

<400> 43

Arg Lys His Arg Eys His Arg Lys His ﬁgg Lys His
1

<210> 44
<211> B8
<212> PRT

<213> Artificial Sequence

<220>

<223> Description of sequence: exemplary oligopeptide according to
generic formula (I)

<400> 44

Tyr Arg Lys His Arg Lys His Arg
1 5
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