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Claims

Nucleic acid molecule of formula (I):

(NuGIXmGan)ar

wherein:

G
X

u, v

is guanosine, uridine or an analogue of guanosine or uridine;
is guanosine, uridine, adenosine, thymidine, cytidine, an analogue of
these nucleotides;
is a nucleic acid sequence having a length of aboyt 4 to 50, preferably of
about 4 to 40, more preferably of about 4 to 3Q/or 4 to 20 nucleic acids,
each N independently selected from from guancsine, uridine, adenosine,
thymidine, cytidine or an analogue of these plicleotides;
is an integer from 1 to 20, preferably frony'1 to 15, most preferably from 1 to
10;
is an integer from 1 to 40,
wherein when [ = 1, G is guanosiie or an analogue thereof,
when | > 1, at least 0% of these nuclectides are guanosine or an
analogue thereof;
is an integer and is at least 3;
wherein when m = 3, /X is uridine or an analogue thereof, and
when m 33, at least 3 successive uridines or analogues of uridine
occur;
is an integer ffom 1 to 40,
wherein when n = 1, G is guanosine or an analogue thereof,
when n > 1, at least 50% of these nucleotides are guanosine or an
analogue thereof;
y be independently from each other an integer from 0 to 50, preferably
whereinwhenu=0,v>1,or

wnenv=0,uz1;

herein the nucleic acid molecule of formula () has a length of at least 50

nucleotides, preferably of at least 100 nucleotides, more preferably of at least 150
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nuclectides, even more preferably of at least 200 nucleotides and most preferably of

at least 250 nucleotides.

2. Nucleic acid according to claim 1, characterized in that the nucleic acid molecule
5 of formula (1) contains a core structure GX,G,, selected from at least one sequence
according to any of SEQ ID NOs: 1-80:

- GGUUULULUUDUUBUULGGE (SEQ ID NO: 1);
- GGGEEUULUIUULUUGEGEGEG (SEQ ID NO: 2);
- GGGEGULDILYUBUULUNUDLUTTUIULDILUINUUGGGEEG (SEQ 1D NGO 3);
10 - GUGDGUGUGUGUUUUUULUCUNUTUDUGUGUGUGUGUGY (SEQ ID N@: 4);
- GGUUGGUUGGUUUUTUUUULUUTUUTUGGUUGEUUGEUy (SEQ ID KO: 5);
- GGGGGGGGGUUUGGGGEEGEG {SEQ ID NO: 6);
- GGGGBGGGUUUUGGEEGGEG {SEQ ID NO: 7);
- GGGGEEGUUUULUGEEEEEE {SEQ ID NO: 8);
15 - GGEGEEEUUUUUNUGEGESG {SEQ ID NO: 9Y;
- GGGGGGUUUUBUUUGEEGEE (SEQ ID NO: 10);
- GGGGGGUUUUUUUDUGEGGE (SEQ ID NO: 11);
- GGGEGGUUUUUIUILULGEEG (SEQ 1D NO: 12);
- GGGEGUUUVIULIUUUGEGE (SEQ ID NO: 13);
20 - GGGGGEUTUUUIUUUIULUGEE (SEQ ID NO: 144
- GGGGUUUUUUDUUUUUUGGE (SEQ ID NO: I3);
- GGGGEUUUULULUUUUULUGG (SEQ ID NO/16);

- GGUUUUUTUUUUUUUUUUGG (SEQ ID 2 170
- GUUULDCLUUOULUYLUOUUG (SEQ IDANO: 18);
25 - GGGGGGGEGGUUUGEEEEGEEE (SECHID NO: 19);

- GGGGGGGGUUUUUUGEEEGGEE FSEQ ID NO: 21);

~ GGGGGGEGUUUTUUUGGGEEEE (SEQ ID NQO: 22);

- GGGGGGGUUUUUUUUGEGEGGEG (SEQ ID NO: 23);
30 - GGGGEEGUUUUUUULUGEGEGE (SEQ ID NO: 24);

- GGEGGEGUUUDUIUUNUZGGEE (SEQ ID NO: 25);

- GGGGEGUUUUUUUUUIGGEEE {SEQ ID NO: 26);

- GGEEGGUUUOUUUUALUUGEGE (SEQ ID NO: 27);

- GGGGGUUUULUUIUUUUGEGE (SEQ 1D NO: 28);
35 - GGEGGUUUUUUMuuUULUUGGG (SEQ 1D NO: 29);

- ceeuuuuuupbuouuuuuusee (SEQ 1D NO: 30);

- GGUUUUUUMoUUUuUDuoUGs (SEQ 1D NO: 31);

- GGGGGEEEGEGUUUGEGEEGEEEE (SEQ ID NO: 32);

- GGEGGEGEGEUULUGEEEGEEEEE (SEQ ID NO; 33);
40 - GGGREGGEEEUUUDIUGEGGEEEEE (SEQY 1D NO: 34);

- GGAGGGGGGUUUUUUUGGGEGGGEG {SEQ 1D NO: 35);

- GGGGEEGEUUUITNNUGEGEEEEE (SEQ ID NO:; 36);
GGGGECEGUUUUUDUUUGGEGEGE (SEQID NO: 37);
GGGGGGGGUUUUNUIUUUGEEEEE (SEQ 1D NO: 38);
GEEGGEEUUUUUUUTIUUUGEGGEE (SEQ 1D NO: 39);
GGEGGGGEGEUUTUUNULUUIUGGGEE (SEQ 1D NO: 40);
GGGGEGUUDUTUDUUUNIUGGEEG (SEQ 1D NO: 41);
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- GGGGEGEUUUUUUUTUUULUUGEEE (SEQ ID NO: 42);
- GGGGUUUUULUUULUUDULUGEEGE (SEQ ID NO: 43);
- GGEUUUDULULUIUUDOUNDUGEG (SEQ ID NO: 44);
- GUUUUUUUUUUTUUUUUULOUoUIOUUIOUUG (SEQ 1D NO: 45);
5 - GGEUYUYULLUUULLULUTUL0UOUYUULTUULUGS (SEQ ID NO: 46);
- GGGUULLUUUUUUUUTUTLUGUITULIDUDUUTUGEG {SEQ ID NO; 47);
- GGGGUULUTUTUUUUIUTLULILLUULULNUULUUGGEE (SEQ ID NO: 48);
- GGGGGUUUUTUUUUUUTGUU0UBUIUUUOU0UDILUGEGS (SEQ 1D NO: 45);
- GEGGGGEUULUBTUUUUTUIBUUTUTUUUUUUUVLUUGGGEEGE (SEQ ID NO: 58);
10 - GGGGGGGEUUUUTUUUUTUTBUUTUUUULUTUUUUTUUGGEGGEE (SEQ ID N@: 51);
- GGGGEGGEGUUNUUTUINUTTIUULITNUULTUDUDUTUTUGEEGEEE {(SEQ |2 NO: 52);
- GGGGGGEGCUUUTTUUUTUTUUITIUUUIUUUUUUUNTUUGGGGEEESE (SEQ ID NO: 53);
- GGUUUGG {SEQ ID NO: 54);
- geuuuues (SEQ 1D NO: 55);
15 - GGUUUUUGG (SEQ ID NO: 56);
- GGUUOUUUGG (SEQ 1D NO: 57);
- GEUUUUUUUGE (SEQ ID NO: 58);
- geuouuuouues (SEQ 1D NO: 59);
- GGUUUUTUUUUGG (SEQ 1D NO: 60);
20 - GeuuuguuuUuuss (SEQ 1D NO: 61);
- seuuuuuuuuuuuss (SEQ ID NO: 62);
- GGUUUUUULUUUUUGE (SEQ ID NO: 63);
- GEUUUUUUUUUUUUOUGG {(SEQ ID NO: 64);
- GGUUUUUUYUUUUULUGG (SEQ ID NO: 65
25 - GGUUUULUBUDUUUUUUGG (SEQ 1D NO/66);
- GGGUUUGGE (SEQ 1D NO: 67);
- GeeuuuUese (SEQ ID NO: 68);
- GGGUUUUUGGG (SEQ ID NO: 69
- GEEUOUUUUGGG {SEQ ID NO: 70);
30 - GGGUUUUUULGSG (SEQ ID NO: 71);
- GGGUUULUOLUGGG (SEQ IDYNQ: 72);
- GEGUUULUUULUGGEG (SEQYID NO: 73);

- GGEGUUUUUUUUUUUGGEE (SEQ ID NO: 75);
35 - GEGEUUULUUUUULUUGEGE {SEQ ID NO: 76);
- seEUUYUUTIUNURDUGEG (SEQ ID NO: 77);
- GGGUUUCUTUUUMUTUTUGGGUIUDUUTUUUDUUUUGGGUUUUUULUTUUUUUUGGE
(SEQ 1D NO:78);
- GGGUUUUUUKUUUUULUUGGGGEGGUULUULDIUNUUUTUGGE (SEQ ID NO: 79);
40 - GGEGUUUGGGUUUGGEUUTGEEUUUGEGUUUGEGUUUSGGUUUGEGUTUGEE
(SEQ IDANO: 80);

3. Nucleic acid according to claims 1 or 2, characterized in that the nucleic acid

cophprises the specific formula (1)

poly(X); (N, GiX.G, N, poly(X), ,
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wherein
G, X,N,a,,m,nuandv are as defined above for formula {§); and
poly(X} is a homopolymeric stretch of nucleic acids, wherein
X may be any nucleic acid as defined for X 6f the
nucleic acid molecule according to formula (f; and
5, is each an integer selected, independery from each
other, from about 5 to 100, preferably/About 5 to 70,
more preferably about 5 to 50, evert more preferably
about 5 to 30 and most preferably/about 5 to 20,
wherein the nucleic acid molecule of formula {I1) has g/length of at least 50
nucleotides, preferably of at least 100 nucleotides, morg/preferably of at least 150
nucleotides, even more preferably of at least 200 nuclebtides and most preferably of

at least 250 nucleotides

Nucleic acid according to claim 3, characteriZed in that the nucleic acid molecule

according to formula (1) is specifically a nugleic acid molecule according to formula
(Na)

poly(X) (N, GX,G, N.),

Nucleic acid according to claiph 3, characterized in that the nucleic acid molecule

according to formula (11) is splecifically a nucleic acid molecule according to formula
(Nb):

POIY(X) {Ny GXnGa NV, P0|Y(x)

Nucleic acid a€cording to any of claims 3 to 5, characterized in that the

homopolymertc stretch of nucleic acids poly(X) is a single-stranded, a partially

double-strgnded or a double-stranded RNA sequence.

Nucléic acid according to any of claims 3 to 6, characterized in that the
hgfnopolymeric stretch of nucleic acids poly(X) is selected from a single-stranded
stretch of cytidines (poly(C)), guanosines (poly(C)), adenosines (poly(A)), uridines
(poly(U)), inosines (poly(l)), or from a homopolymeric double-stranded stretch of

inosines and cytoines (poly(l:C)), or of adenosines and uridines (poly(A:L)).
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Nucleic acid according to any one of claims 1 or 2, characterized in that the nuclei

acid comprises the specific formula (llla):
(N, stem1 GX,,G,stem2 N,), ,
or the specific formula (lllb);
(N, G X\ Ga N, stemT N, stem2 N, ,

wherein each

G X, N,a, I,mn,uandv s as defined above for formul4 (I); and

wil, w2 are integers and indeperdently of each other as
defined above for integefs u, v of formula {1); and

stem1, stem2 are palindromic segliences and form a stem loop

structure, whereirythe palindromic sequences are each

adenogine, guanosine, cytidine, uridine, thymidine, or

ologue thereof.

Nucleic acid according to dny of claims 1 to 8, characterized in that the nucleic
1, ), {l1a), (b, (illa) andfor (11b) is in the form of RNA or
DNA, is single-strandéd, double-stranded or partially double-stranded, andfor is

acid molecule of formul

linear or circular.

Nucleic acid According to any one of claims 1 to 9, characterized in that the nucleic
acid of any’of formula (1), (), {lla), (b}, (Illa) and/or (lilb) is in the form of a single-
RNA, a double-stranded RNA or a or a partially double-stranded RNA,
preferably a partially double-stranded RNA.

ucleic acid according to any one of claims 1 to 10, characterized in that the

nucleic acid of any of formula (1), (11}, (lla), (tib}, (ia) and/or (b} is present in the
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form of RNA and additionally has at the 5' terminus a "Cap structure” and/or at the

3' terminus a poly-A tail and/or at the 3' terminus a poly-C tail.

Nucleic acid according to any one of claims 1 to 11, characterized in tfat the

nucleic acid is prepared by an /n vitrotranslation.

Nucleic acid according to any one of claims 1 to 12 as a medicamedt, in particular

as an immunostimulating agent.

Pharmaceutical composition containing a nucleic acid agfording to any one of
claims 1 to 12, a pharmaceutically acceptable carrigf and, optionally, further

auxiliary substances, additives and/or adjuvants.

Pharmaceutical compaosition according to claim A4, additionally comprising at least

one pharmaceutically active component.

Pharmaceutical composition according 6 claim 15, characterized in that the at least
one pharmaceutically active compopient is selected from the group consisting of
peptides, proteins, nucleic acids/ (therapeutically active) low molecular weight
organic or inorganic compounds having a molecular weight less than 5000, sugars,
antigens, antibodies, pathogens, attenuated pathogens, de-activated pathogens,
(humanj cells, cellular frggments or fractions and other therapeutic agents, which
are preferably adapted/to exhibit enhanced transfection properties, including by
complexation with Mipids and/or polycationic compounds, including polycationis

peptides.

Pharmaceutical composition according to any of claims 14 to 16, characterized in
that the/composition contains at least one further adjuvant, which is an
immugostimulating agent, selected from the group consisting of cationic peptides,
inclading polypeptides including protamine, nucleoline, spermine or spermidine,

tionic polysaccharides, including chitosan, TDM, MDP, muramyl dipeptide,
pluronics, alum solution, aluminium hydroxide, ADJUMER™ (polyphosphazene);

aluminium phosphate gel; glucans from algae; algammulin; aluminium hydroxide
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gel (alumy; highly protein-adsorbing aluminium hydroxide gel; fow viscosity
aluminium hydroxide gel; AF or SPT {emulsion of squalane (5%), Tween 80 (0.2%)
Pluronic L121 (1.25%), phosphate-buffered saline, pH 7.4); AVRIDI
{propanediamine); BAY R1005™ {((N-(2-deoxy-2-L-leucylaming
glucopyranosyl)-N-octadecyldodecanoyl-amide hydroacetate); CALCITRIOL™ (1-
alpha,25-dihydroxy-vitamin D3); calcium phosphate gel; CAPTM (calcium
phosphate nanoparticles); cholera holotoxin, cholera-toxin-Al-proteinA-D-fragment
fusion protein, sub-unit B of the cholera toxin; CRL 1005 (block cgpolymer P1205);
cytokine-containing liposomes; DDA (dimethyldioctadecylarfmonium bromide);
DHEA (dehydroepiandrosterone); DMPC (dimyristoylphosplatidylcholine); DMPG
{dimyristoylphosphatidylglycerol); DOC/alum complex (deoxycholic acid sodium
salt); Freund's complete adjuvant; Freund's incomplefe adjuvant; gamma inulin;
Gerbu adjuvant (mixture of: i) N-acetylglucosamrinyl-(P1-4)-N-acetylmuramyl-L-
alanyl-D-glutamine (GMDP), i) dimethyldioctadeéylammonium chloride (DDA), iii)
zinc-L-proline salt complex (ZnPro-8); GM-CSP); GMDP (N-acetylglucosaminyl-(b1-
4)-N-acetylmuramyl-L-alapyl-D-isoglutaming); imiquimod (1~2-methypropyl)-1H-
imidazo[4,5-clquinoline-4-amine); mTher™ (N-acetylglucosaminyl-N-
acetylmuramyl-L-Ala-D-isoGlu-L-Ala-glycerol dipalmitate); DRVs
{(immunoliposomes prepared fromy dehydration-rehydration vesicles); interferon-
gamma; interleukin-Tbheta; inteffeukin-2; interleukin-7; interleukin-12; 1SCOMS™

("lmmunostimulating Complexes”); ISCOPREP 7.0.3. ™; liposomes; LOXORIBINE™

720™ (metabolisable oil adjuvant); MPL™ (3-Q-desacyl-4'-
| lipid A); MTP-PE and MTP-PE liposomes ((N-acetyl-L-alanyl-D-

dnospheres or nanoparticles of any composition; NISVs (non-ionic surfactant
vesicles); PLEURAN™ (beta-glucan); PLGA, PGA and PLA (homo- and co-polymers
of lactic acid and glycolic acid; microspheres/nanospheres); PLURONIC L121™;
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PMMA  (polymethyl methacrylate); PODDS™ (proteinoid microspheres);
polyethylene carbamate derivatives; poly-rA: poly-rU (polyadenylic acid
polyuridylic acid complex); polysorbate 80 (Tween 80); protein cochleates (Avafiti
Polar Lipids, Inc., Alabaster, AL); STIMULON™ (Q$-21); Quil-A {Quil-A saponjf); S-
28463 (4-amino-otec-dimethyl-2-ethoxymethyl-1H-imidazo[4, 5-c] quigoline-1-
ethanol); SAF-1™ ("Syntex adjuvant formulation"); Sendai proteolipggomes and
Sendai-containing lipid matrices; Span-85 {sorbitan trioleate); Specol {emulsion of
Marcol 52, Span 85 and Tween 85); squalene or Robane® 2,6,10,15,19,23-
-2,6,10,14,18,22-

tetracosahexane); stearyltyrosine (octadecyltyrosine hydrochforide); Theramid® (N-

hexamethyltetracosan and 2,6,10,15,19,23-hexamet

acetylglucosaminyl-N-acetylmuramyl-L-Ala-D-isoGlu-L-Alz-

dipalmitoxypropylamide); Theronyl-MDP (Termurtidé’™ or [thr 1}-MDP; N-
acetylmuramyl-L-threonyl-D-isoglutamine); Ty papticles (Ty-VLPs or virus-like
particies); Walter-Reed liposomes (liposomes gbntaining lipid A adsorbed on
aluminium hydroxide), and lipopeptides, including Pam3Cys,

in particular aluminium salts, such as Adju-phos, Alhydrogel, Rehydragel, etc.;
emulsions, such as CFA, SAF, IFA, MF59/ Provax, TiterMax, Montanide, Vaxfectin,
etc.; copolymers, such as Optivax/ (CRL1005), L121, Poloaxmer4010), etc.;
liposomes, such as Stealth, etc., cdchleates, such as BIORAL, etc.; plant derived
adjuvants, such as QS21, Quil/A, Iscomatrix, ISCOM, etc.; preferred adjuvants
suitable for costimulation may include e.g. Tomatine, biopolymers, such as PLG,
PMM, Inulin, etc.; microbg derived adjuvants, such as Romurtide, DETOX, MPL,
CWS, Mannose, CpG79d9, 155-1018, 1C31, Imidazoquinolines, Ampligen, Ribi529,
IMOxine, IRIVs, VL4, cholera toxin, heat-labile toxin, Pam3Cys, Flagellin, GPI
anchor, LNFPIll/Letis X, antimicrobial peptides, UC-1V150, RSV fusion protein,
cdiGMP, etc.; pfeferred adjuvants suitable as antagonists may e.g. include CGRP

ptides or proteins, including poly-L-lysine (PLL), poly-arginine, basic polypeptides,
cell penetrating peptides (CPPs), including HIV-binding peptides, Tat, HIV-1 Tat
(HIV), Tat-derived peptides, Penetratin, VP22 derived or analog peptides, HSV VP22
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(Herpes simplex), MAP, KALA or protein transduction domains (PTDs, PpT620,
prolin-rich peptides, arginine-rich peptides, lysine-rich peptides, MPG-peptide(s

Pep-1, L-oligomers, Calcitonin peptide(s), Antennapedia-derived peptjdes
(particularly from Drosophila antennapedia), pAntp, plsl, FGF, Lacteferrin,
Transportan, Buforin-2, Bac715-24, SynB, SynB(1), pVEC, hCT-derived peptides,
SAP, protamine, spermine, spermidine, or histones. Additionally, preferfed cationic
or polycationic proteins or peptides may be selected from followjig proteins or
peptides having the following total formula: (Argh{Lys)m (His),:(Orpf.;(Xaa),, wherein
}+m +n+o +x=28-15, and |, m, n or o independently of e other may be any
number selected from 0, 1, 2,3, 4,5, 6,7, 8, 9,10, 11, 12,/13, 14 or 15, provided
that the overail content of Arg, Lys, His and Orn represents’at least 50% of all amino
acids of the oligopeptide; and Xaa may be any aminog/acid selected from native (=
naturally occurring) or non-native amino acids except of Arg, Lys, His or Orn; and x
may be any number selected from 0O, 1, 2, 3 or 4/provided, that the overall content
of Xaa does not exceed 50 % of all aming’acids of the oligopeptide, cationic
polysaccharides, for example chitosan, pglybrene, cationic polymers, including
polyethyleneimine  (PEl), cationic /lipids, including DOTMA: [1-(2,3-
sioleyloxy)propyl)}-N,N,N-trimethylaifmonium chloride, DMRIE, di-C14-amidine,
DOTIM, SAINT, DC-Chol, BGJC, CTAP, DOPC, DODAP, DOPE: Dioleyl
phosphatidylethanol-amine, DOSPA, DODAB, DOIC, DMEPC, DOGS:
Dioctadecylamidoglicylspermin, DIMRI: Dimyristo-oxypropy! dimethyl

hydroxyethyl ammoxium bromide, DOTAP: dioleoyloxy-3-
(trimethylammonio)progane, DC-6-14: O,0-ditetradecanoyl-N-(c-
trimethylammoniocagétyl)diethanolamine chloride, CLIP1: rac-[(2,3-

dioctadecyloxypigpyl)(2-hydroxyethyl]-dimethylammonium chloride, CLIP6: rac-
{2{2,3-dihexagécyloxypropyl-oxymethyloxy)ethylltrimethylammonium, CLIP9: rac-
[2(2,3-dihexadecyloxypropyl-oxysuccinyloxy)ethyll-trimethylammonium,

modified polyethylenes, including PVP (poly(N-ethyl-4-vinylpyridinium bromide)), ,

odified acrylates, including pDMAEMA {poly{dimethylaminoethy!
methylacrylate)), , modified Amidoamines including pAMAM (poly(amidoamine)), ,
modified polybetaaminoester (PBAE), including diamine end modified 1,4
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butanediol diacrylate-co-5-amino-1-pentanol polymers, , dendrimers, including

polypropylamine dendrimers or pAMAM based dendrimers, , polyimine(s), includi
PEL: poly(ethyleneimine), poly(propyleneimine), , polyallylamine, sugar backbone
based polymers, including cyclodextrin based polymers, dextran based pglymers,
Chitosan, , silan backbone based polymers , including PMOXA-PDMS copflymaers, ,
blockpolymers consisting of a combination of one or more catibnic blocks
(including selected og a cationic polymer as mentioned above} and/f one or more
hydrophilic- or hydrophobic blocks (e.g polyethyleneglycole);
or may be selected from nucleic acids of formula (V) GX,G, wherein: G is
guanosine, uridine or an analogue of guanosine or uridige; X is guanosine, uridine,
adenosine, thymidine, cytidine or an analogue of the gbove-mentioned nucleotides;
] is an integer from 1 to 40, wherein when | = 1/C is guanosine or an analogue
thereof, when | > 1 at Jeast 50% of the nucleojides are guanosine or an analogue
thereof; m is an integer and is at least 3; whérein when m = 3 X is uridine or an
analogue thereof, when m > 3 at least 3 sy€cessive uridines or analogues of uridine
occur; n is an integer from 1 to 40, erein when n = 1 G is guanosine or an
analogue thereof, when n > 1 at least 50% of the nucleotides are guanosine or an

analogue thereof;

or from nucleic acids of forphula (V): CX,C,, wherein: C is cytidine, uridine or an
analogue of cytidine or Adridine; X is guanosine, uridine, adenosine, thymidine,
cytidine or an analogué of the above-mentioned nucleotides; | is an integer from 1
to 40, wherein whe,

50% of the nucl

I =1 Cis cytidine or an analogue thereof, when | > 1 at least
tides are cytidine or an analogue thereof; m is an integer and is at

when m = 3 X is uridine or an analogue thereof, when m > 3 at

armaceutical composition according to any one of claims 14 to 17, characterized

in that the pharmaceutical composition is a vaccine.
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Use of a nucleic acid according to any one of claims 1 to 12 for the preparation of a
medicament for the treatment of cancer diseases, autoimmune disease, allergies

infectious diseases.

Use according to claim 19, characterized in that cancer diseases are seledted from
colon carcinomas, melanomas, renal carcinomas, lymphomas, acte myeloid
leukaemia (AML), acute lymphoid leukaemia (ALL), chronic myeloid leukaemia
(CML), chronic lymphocytic leukaemia (CLL), gastrointestinal tupours, pulmonary
carcinomas, glioras, thyroid tumours, mammary carcinomaé, prostate tumours,
hepatomas, various virus-induced tumours such as, for example, papilloma virus-
induced carcinomas (e.g. cervical carcinoma), adenogarcinomas, herpes virus-
induced tumours (e.g. Burkitt's lymphoma, EBV-iduced B-cell lymphoma),
heptatitis B-induced tumours (hepatocell carcinomay, HTLV-1- and HTLV-2-induced
lymphomas, acoustic neuromas/neurinomas, /cervical cancer, lung cancer,
pharyngeal cancer, anal carcinomas, glioblasgdmas, lymphomas, rectal carcinomas,
astrocytomas, brain tumours, stomach capcer, retinoblastomas, basaliomas, brain
metastases, medulloblastomas, vaginal gancer, pancreatic cancer, testicular cancer,
melanomas, thyroidal carcinomas/ bladder cancer, Hodgkin's syndrome,
meningiomas, Schneeberger diseaée, bronchial carcinomas, hypophysis tumour,
Mycosis fungoides, oesophaged| cancer, breast cancer, carcinoids, neurinomas,
spinaliomas, Burkitt's lympKomas, laryngeal cancer, renal cancer, thymomas,
corpus carcinomas, bone £ancer, non-Hodgkin's lymphomas, urethral cancer, CUP
syndrome, head/neck tufmours, oligodendrogliomas, vulval cancer, intestinal cancer,
colon carcinomas, ggsophageal carcinomas, wart involvement, tumours of the small
intestine, craniopharyngeomas, ovarian carcinomas, soft tissue tumours/sarcomas,
ovarian cancgfl, liver cancer, pancreatic carcinomas, cervical carcinomas,
endometrial/carcinomas, liver metastases, penile cancer, tongue cancer, gall bladder

cancer, lglkaemia, plasmocytomas, uterine cancer, lid tumour and prostate cancer.

Usg’according to claim 19, characterized in that infectious diseases are selected
om influenza, malaria, SARS, yellow fever, AiDS, Lyme borreliosis, Leishmaniasis,
anthrax, meningitis, vira} infectious diseases such as AIDS, Condyloma acuminata,

hollow warts, Dengue fever, three-day fever, Ebola virus, cold, early summer
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meningoencephalitis (FSME), flu, shingles, hepatitis, herpes simplex type I, herpes

simplex type Il, Herpes zoster, influenza, Japanese encephalitis, Lassa fev

virus infection, Pleiffer's glandular fever, smallpox, polio (childhood laméness),

pseudo-croup, fifth disease, rabies, warts, West Nile fever, chickenpox, cytomegalic

inflammation), anthrax, appendicitis, borreliosis, botulism, mphylobacter,
Chlamydia trachomatis (inflammation of the urethra, conjupttivitis), cholera,
diphtheria, donavanosis, epiglottitis, typhus fever, gas gangren#, gonorrhoea, rabbit
fever, Heliobacter pylori, whooping cough, climatic/ bubo, osteomyelitis,
Legionnaire's disease, leprosy, listeriosis, pneumorya, meningitis, bacterial
meningitis, anthrax, otitis media, Mycoplasma /hominis, neonatal sepsis
(Chorioamnionitis), noma, paratyphus, plague, Reitér's syndrome, Rocky Mountain
spotted fever, Salmonella paratyphus, Salmonella typhus, scarlet fever, syphilis,
tetanus, tripper, tsutsugamushi disease, tubergdlosis, typhus, vaginitis (colpitis), soft
chancre, and from infectious diseases causéd by parasites, protozoa or fungi, such
as amoebiasis, bilharziosis, Chagas djéease, athlete's foot, yeast fungus spots,
scabies, malaria, onchocercosis (river/blindness), or fungal diseases, toxoplasmosis,
trichomoniasis, trypanosomiasis /(sleeping sickness), visceral Leishmaniosis,
nappy/diaper dermatitis, schisjdsomiasis, fish poisoning (Ciguatera), candidosis,
cutaneous Leishmaniosis, Jafmbliasis (giardiasis), or sleeping sickness, or from
infectious diseases caused/by Echinococcus, fish tapeworm, fox tapeworm, canine

tapeworm, lice, bovine fapeworm, porcine tapeworm and miniature tapeworm.

Use according to £laim 19, characterized in that autoimmune diseases are selected
from the group’ consisting of type | autoimmune diseases or type !l autoimmune
diseases or ppe lll autoimmune diseases or type IV autoimmune diseases, such as,
for example, multiple sclerosis (MS), rheumatoid arthritis, diabetes, type | diabetes
(Diabetes mellitus), systemic lupus erythematosus (SLE), chronic polyarthritis,
Basgdow's disease, autoimmune forms of chronic hepatitis, colitis ulcerosa, type |

ergy diseases, type Il allergy diseases, type Il allergy diseases, type IV aliergy
diseases, fibromyalgia, hair loss, Bechterew's disease, Crohn's disease, Myasthenia

gravis, neurodermitis, Polymyalgia rheumatica, progressive systemic sclerosis (PSS),
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psoriasis, Reiter's syndrome, rheumatic arthritis, psoriasis, vasculitis, etc, or type H
diabetes.

23. Use according to claim 19, characterized in that the ailergies are selected fr

and including various rashes, such as eczema, hives (urtigaria) and {(contact)

10 dermatitis), food allergies, and allergies to medicine.
24.  Kit containing a nucleic acid according to any opé of claims 1 to 12 or a
pharmaceutical composition according to any one’of claims 14 to 18, and also
optionally technical instructions for use with infofmation on the administration and

15 dosage of the nucleic acid or the pharmaceutigal composition.




SEQUENCE LISTING

<110> cCurevac GmbH

<120> Nucleic acids of formula (I) (NuGIXmGnNv)a and derivatives
thereof as an immune-stimulating agent/adjuvant

<130> CUD1PO72wO

<140>
<141>

<150> EP 08001827.8
<151> 2008-01-31

<160> 119

<170> PatentIn version 3.5

<210> 1

<211> 20

<212> RNA

<213> Artificial

<220> o

<223> Dpescription of arvificial sequence: Exemplary core structure
*G1XmGn"

<400> 1

gguuuuuLlY uLuuuusggg 20

<210> 2

<211> 20

<212> RNA_

<213> Artificial

<220> L . _

<223> Dpescription of artificial sefjuence: Exemplary core structure
"GIXmGn"

<400> 2

ggggguuuuy Luuuuggggg 20

<210> 3

<211> 40

<212> RNA

<213> Artificial

<220> . L

<223> Dpescription artificial sequence: Exemplary core structure
"G 1XmGn"

<400> 3

ggggguuUUl LUuuuduLUbY UUUULLULUY Uuuuuggggg 40

<210> 4

<211> 139

<212> RN

<213> Arrificial

<220> k] - 3 » L]
Description of artificial sequence: Exemplary core structure
HG'lenGnH
4 .

ugugugugu guuuLULUUY UuLuuuuugug ugugugugu 39
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<210>
<211>
<212>
<213

<220>
<223>

<400>

gguugoUUgg UULUULLUUY UUUUUUUggU ugguugguu

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

99999999gu uugggggggg

<210>
<21il>

<212>

<213>

<220>
<223>

<400>

9g99ggggguu uugggggg9gg

<210>
<21i>
<21iZ>
<213>

<220>
<223>

<400>

ggogggguuu uuugggag

<210>
<211>
<212>
<213>

<220>
<223>

5

39

RNA
Artificial

Description of artificial sequence: Exemplary core structure
"G1XmGn"

5
38

6

20

RNA
Artificial

De?cription of artificial sequence: Exemplary gore structure
"G1xmen"

6
20

7

20

RNA
Artificial

Description of artificial sequenge:
"G1XmGn"

7

Exemplary core structure

20

8

20

DNA
Artificial

De?cription of argificial seguence: Exemplary core structure
"G 1XmGn"

B
20

De cripgion of artificial sequence: Exemplary core structure
XmGn

guuu uuuugggggg 20

10
20

seite 2




<212>
<213>

<220>
<223>

RNA
Artificial

Description of artificial sequence:
"G1Xmen™

<400> 10
gggggguuuu uuulggggag

<210>
<211>
<212>
<213>

<220>
<223>

11

20

RNA
Artificial

Description of artificial sequence:
*G1xmen"

<400> 11
gggggouuul uuuuuggegg

<210> 12

<211> 20

<212> RNA

<213> Artificial

<220>

<223> Description of artificial sequence:
"gI1xmen"

<400> 12

gg4gggguuul uuuuuuggagg

<210>
<211>
<212>
<213>

<220>
<223>

13

20

DNA
Artificial

bescription of artificidl sequence:
"G1xmGn"

<400> 13
ggggguuuuL  uuuuuLgggg

<210> 14

<211l> 20

<212> RNA

<213> Artificial

<220

<223> Descriptifon of artificial sequence:

*G1XmG
<400>

Seite 3

Exemplary core structure

20

Exemplary core structure

20

emplary core structure
20

Exemplary core structure
20

exemplary core structure
20




<223> Dbescription of artificial sequence:
*G1xmen"

<400> 15

gggguuuuuu  UduuuuUggg

<210> 16

<21l> 20

<212> RNA .

<213> Artificial

<220> .

<223> Description of artificial sequence:
*G1XmGn"

<400> 16

gOQgUULILUL UuLLULULgG

<210> 17

<211> 20

<212> RNA

<213> Artificial

<220>

<223> Description of artificial sequence:
"G1XmGn"

<400> 17

gguULULLLUL UuuuuuLugg

<210> 18

<211> 20

<212> RNA

<213> Artificial

<220>

<223> Description of artificial sggquence:
"G1XmGn"

<400> 18

GUUUUULULY Uubuuuuuug

<210> 19

<21l> 22

<212> RNA

<213> Artificial

<220>

<223> Dpescription gf artificial sequence:
"GIxXmGn"

<400> 19

gg9g999g99g9g uuuggggggg gg

<210>
<211>
<212>
<213>

pDescription of
"GIXmGn"

20

artificial sequence:

Seite 4

Exemplary core structure

Exemplary core strucfure

20
Exemplary core structure

20
Exemplary core structure

20
Exemplary core structure

22

Exemplary core structure




9g9g99g9ggggu  wuuggggggg

<210>
<211>
<212>
<213>

«220>
<223>

21

22

RNA
Artificial

bescription of
"G1Xman"

<400> 21
§49999gguu  uuuugggayy

<210>
<211>
<212>
<213>

<220>
<223>

22

22

RNA
Artificial

pescription of
"GIXmGn"

<400> 22
4ggggggguu uuuuuggggg

<210>
<211>
<212>
<213>

<220>
<223>

23

22

RNA_ L.
Artificial

pescription of
n G‘l men "

<400> 23
ggggggguuu uuuuuggggg

<210>
<211>
<212>
<213>

<220>
<223>

24

22

RNA
Artificial

Rescription of
"GIXmGn"

<400> 24
agggggguuy  uuuuuugg

<210> 25

<211> 22

<212> RHNA

<213> Artificial
<220>

<223> Degcription of

guul uuUULUUggg

26

a9

artificial sequence:

artificial sequence:

g9

artificial seque

a9

arfificial sequence:

99

artificial sequence:

g9

seite 5

22

Exemplary core structure

22
Exemplary Lore structure

22
Exemplary core structure

22
Exemplary core structure

22
Exemplary core structure

22




<211> 22

<212> RNA

<213> Artificial

<220 L

<223> Description of artificial sequence: Exemplary core structure
"GIXmGn"

<400> 26

gggggguuuy ululduuugag gg 22

<210> 27

<211> 22

<212> RNA

<213> Artificial

<220> L. :

<223> Description of artificial sequence: Exemplary core Atructure
YGIxXmen" -

<400> 27

ggggggulLiu  UuduuuLugg 9g 22

<210> 28

<211> 22

<212> RNA

<213> Artificial

<220>

<223> Description of artificial sequence: Exemplary core structure
"GIXmGn"

<400> 28

Ggggguuuuy uuuuuULUgg gy 22

<210> 29

<211> 22

<212> RNA

<213> Artificial

<220> .

<223> Description of artificial sequence: Exemplary core structure
"G 1XmEn"

<400> 28

Qgggguuluu uuuYuULULg gg 22

<210> 30

<211> 22

<212> RNA

<213> Artificial

<220>

<223> De?crip ion of artificial sequence: Exemplary core structure
IIG Xm ”

<400> 30

ggguuuuuuY’ uuLuUUUUg g9 22

<210>

<211>

<2124 RNA
Aartificial

Saeite 6




<220> .
<223> Description of

"G XmGn"

<400> 31

gouLUUULLY  UUUUUUBLUY

<210> 32

<211> 24

<212> RNA

<213> Artificial

<220> L

<223> Description of
"G1XmGn"

<400> 32

§99999999g QuUUUggagyy

<210> 33

<211> 24

<212> RNA

<213> Artificial

<220>

<223> Description of
*G1XmGn”

<400> 33

9499999999 uuUUgyggag

<210> 34

<211l> 24

<212> RNA

<213> Artificial

<220~

<223> Description of
"GIxXmGn"

<400> 34

9gg949gggggu  tuuuuggggg

<210> 35

<21l> 24

<212> RNA_

213> Artificial

<220>

<223> Description/of
"G1XxmGn"

<400> 35

9999999ggu uuyuuugggg

<210>
<211>
<212>
<213>

<220
<223>

A- - -
rtificial

Description of
"GlxmGn”

artificial sequence:

ag

artificial sequence:

gg99

arvificial sequence:

9999

artificial gequence:

999

artificial sequence:

9999

artificial sequence:

Seite 7

Exemplary core structure

Exemplary core stryfture

24
Exemplary core structure

24
Exemplary core structure

24
Exemplary core structure

24

Exem;ﬁ ary core structure




<400> 36
§ggggggguu uuuuuugggg 9999

<210> 37

<211l> 24

<212> RNA

<213> Artificial

<220> .

«223> Description of artificial sequence:
"G1XmGn"

<400> 37

gggggggguu Uuuuuuuggg gggg

<210> 38

<211> 24

<212> RNA

<213> Artificial

<220> o _

<223> Description of artificial seguence:
"GIXmGn"

<400> 38

9ggggggguu Uuuuuuuugg gggy

<210> 39

<211> 24

<212> RNA

<213> Artificial

<220>
<223> Description of artificial sequerice:
"G1XmGn"

<400> 39
9gggggguuy uuuuuuuugg gggg

<210> 40

<211> 24

<212> RNA

<213> Artiticial

<220>

<223> pDescription of aftificial segquence:
"G1XmGn"

<400> 40

ggggggguuu uuuuuuulug gggg

<210> 41
<Z211> 24
<212> RNA
<213> Artificial

<220>

<223> Déscription of artificial sequence:

G1XmGn"

<40 41
ggyggguuuL uuuUUuuuug gggg

Seite 8

Exemplary core structur

Exemplary/core structure

Exemplary core structure

Exemplary core structure

Exemplary core structure

24

24

24

24

24

24




<210> 42

<211> 24

<212> RNA_

<213> Artificial

<220> ) o

<223> Descriprion of artificial sequence:
"GlxXmGn"

<400> 42

gugaoguUuyY UUBLUUULUY gggg

<210> 43

<211> 24

<212> RNA

<213> Artificial

<220> .

<223> pescription of artificial sequence:
"GTXmGn"

<400> 43

gggguuUUUL UUULIUUULGY gggqg

<210> 44

<211> 24

<212> RNA

<213> Artificial

<220>

<223> Description of arvificial sequence:
"GIXmGn™

<400> 44

gggUUUULLLY UuuLUUUULY uggg

<210> 45

<211> 32

<212> RNA

<213> Artificial

<220> L

<223> Dpescription of artifjcial sequence:
*GIXmen™

<400> 45

QuUUIUUULUU ududuuuugy uduudauduy ug

<210> 46

<211> 34

<212> RNA

<?13> Artificia

<220>

<223> Eion of artificial sequence:

36
RNA

Artificial

Seite 9

Exemplary core structure

24
Exemplary corg structure

24
Exemplary core structure

24
Exemplary core structure

32
Exemplary core structure

34




<220>
<223> De$cr1ption of artificial sequence: Exemplary core structure
"G1XmGn"

<400> 47
gggUUULLUY UUUUMLUULY UUUUULUULY tuuggy

<210> 48

<211> 37

<212> RNA

<213> Artificial

<2 20) L] - - » -

<223> Description of artificial sequence: Exemplary core stricture
*G1XmGn"

<400> 48

gggguuuuUY UUUUHUBUUUY JUuUUUUUUY dduuggg 37
<210> 49
<211> 39
<212> RNA
<213> Artificial
<220> .
<223> Dbescription of artificial sequence: Exefplary core structure
"GIXmGn"
<400> 49
g0ggguUUUUU UUMUULUULL BUUUUUUUUY uuuuugggg 39
<210> 50
<211> 41
<212> RNA
<213> Artificial
<220> L .
<223> pescription of artificial/sequence: Exemplary core structure
llG'] XEHGFI n
<400> 50
gggggguuuu ULUUUUUUUUU UuUuuluuug yuuuuugggg g 41
<210> 51
<211> 43
<212> RNA
<213> Artificial
<220> . L.
<223> Descriptiod of artificial sequence: Exemplary core structure
IIG'l XmGT'I 114
<400=> 51
ggggggguuyu uMuULULULLL LULLUULUUY LUUUUIUGOS 999 43

<210>
<21l>
<212>

NAI 3 »
Artificial

pescription of artificial sequence: Exemplary core structure
"G&1XmGn™
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<400> 52

gggagagguu uuLUulUULY uuuUyUUUUL uuuuuguugg ggggg _ 45

<210> 53

<211> 47

<212> RRA

<213 Artificial

<220> L.

<223> Description of artificial sequence: Exemplary core structure
"GIXmGn"

<400> 53

gggggggggu  LuuluUYUUY LUUUUULULUL duuduuLuug gggggag 47

<210> 54

<211> 7

<212> RNA

<213 Artificial

<220> . L

<223> Description of artificial sequence: Exemplagy core structure
"GglxmGn"

<400> 54

gguuugg 7

<210> 55

<211> 8

<212> RNA

<213> Artificial

<220> . .

<223> pescription of artificial sequénce: Exemplary core structure
*GIXmGn"

<400> 55

gguuuugg 8

<210> 56

<21ll- 9

<212> RNA

<213> Artificial

<220> .

<223> Description of Artificial sequence: Exemplary core structure
"GIxmGn"

<400> 56

gguuuuugg 9

<210> 57

<21l 10

<212> RNA

<213> Art¥ficial

<220> L

<223» Mescription of artificial sequence: Exemplary core structure
b3 G‘i men“

<400> 57

ggduuuuugg 10
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<210> 58

<211> 11

<212> RNA .

<213> Artificial

<220> o o

<223> Dpescription of artificial sequence:
"G 1xXmGn"

<400> 58

gguuuuuuuy g

<210> 59

<211 12

<212> RNA

<213> Artificial

<22(>

<223> DpDescription of artificial sequence:
"GIXmGn"

<400> 59

gguuuuuuuu gg

<210> 60

<21l> 13

<21Z2> RNA .

<213> artificial

<220 . L

<223> Description of artificial sequence
"G1XmGn"”

<400> 60

gguuuuUUUY ugg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

gguuuuuuuy yugg

<210>
<211>
<212>
<213>

<220>
<223>

61

14

RNA
Artificial

pescription of arti
"G1Xman"

61

62

15

RNA

Artificidl

pescpiption of artificial sequence:

'IIG'I mGn "

cial sequence:

Seite 12

Exemplary core structure

11
exemplary coye structure

12
Exemplary core structure

13
Exemplary core structure

14
Exemplary core structure

15




<213> artificial

<220>

<223> Description of artificial sequence:
"G1XmGn"

<400> 63

gguuuuuuuu uuuugg

<210> 64

<211> 17

<212> RNA

<213> Artificial

<220> L .

<223> Description of artificial sequence:
"G 1XmGn"

<400> 64

gguuuuuuuu uuuuugg

<210> 65

<211> 18

<212> RNA

<213> Artificial

<220>

<223> Description of artificial sequence:
"G1XmGn"

<400> 65

gQUULUUULU UUuUuugy

<210> 66

<211> 19

<212> RNA

<213> Artificial

<220> L

<223> Description of artificiad sequence:
"GIXmGR"

<400> 66

gguuUUULUUL  UUuUuLugg

<210> 67

<21l> 9

<212> RNA

<213> Artificial

<220> X

<223> pescriptign of artificial sequence:
"G 1xXman"

<400> 67

ggguuugag

<210>

Exemplary core structure

Exemplary core stfucture

17
Exémplary core structure

18
Exemplary core structure

19
Exemplary core structure

9

<211>
<212>
<213

0
RNA
Artificial

Description of artificial sequence: Exemplary core structure
Seite 13



*G1XmGn™

<400> 68
ggguuuuggg

69

11

RNA
Artificial

<210>
<211>
<212>
<213>

<220> o Lo
<223> Description of artificial sequence:

"G1XmGn"

<400> 69
ggguuuuugg g

<210>
<211>
<212>
<213>

<220>
<223>

70

12

RNA
Artificial

Description of artificial sequence:
"G1XmGn"

<400> 70
ggguuuuuug gg

<210>
<211>
<212>
<213>

<220
<223>

71

13

RNA
Artificial

pescription of artificial seglence:
"GTxmGn"

<400> 71
ggguuuuulLu ggg

<210>
<211>
<212>
<213>

<220>
<«223>

72

14

RNA
Artificial

Description of artificial sequence:
“Glxmen"

<400> 72
ggguuuuuly uggg

<210>
<211>
<212>
<213>

<220>
<223>

Artificial

Descriptian of artificial sequence:
"G1XmGn"

73
guuuuuuu uuggg

seite 14

10

Exemplary core structyfe

11
Exemplary core structure

12
Exemplary core structure

13
Exemplary core structure

14
gxemplary core structure

15



<210>
<211>
<212>
<213>

<220>
<223>

<400>

74

16

RNA
Artificial

Description of artificial sequence:

261 xmen"
74

ggguuuuuug uuuggg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

75

17

RNA
artificial

Description of artificial sequence:

*G1XmGn™
75

ggguuuuuuy uuuuggg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

ggguuuuuly Uuuuuggg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

ggguuuuuul Uuuuuuggg

76

18

RNA
Artificial

Description of artificial sequen
"Gl Xmen"

76

77

19

RNA
Artificial

Description of ar
"GIxXmGn"
77

78
57
RNA
Artifigial

XmGn

ficial sequence:

Deg ripEion of artificial segquence:

Exemplary core structure

Exemplary gore structure

Exemplary core structure

Exemplary core structure

Exemplary core structure

UULL UUUULUUUgg guuUUUUUUL UUUULUgggu uuuUuuLUUL uuuuggg

79
42

Seite 15
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57




<212>
<213>

<2 20>
<223>

<400>

ggguUUUUUUY UUUUUULUGY gggguuuuuu uuuuuuuuug gg

RNA_ ..
artificial

Description of artificial sequence: Exemplary core structure
"GgIxmen"

79
42

<210> 80
<211> 5l
<212> RNA |
<213> Artificial
<220> L. L.
<223» Description of artificial sequence: Exemplary core gfructure
"G1xmGn”
<400> 80
ggguuugggu uuggguuugg guuuggguuu ggguuugggu buggguuugg 51
<210> 81
<211> 57
<212> RNA
<213> Artificial
<220>
<223> Description of artificial sequence: emplary core structure
*C1Xmen®
<400> 81
CCCUUUULUY UUUUUULLCC CUBUUULUUL buuuuu UUUUUULIUUL ULUUCECC 57
<210> 82
<21l> 51
<212> RNA .
<213> artificial
<220> .
<223> Description of artificjal sequence: Exemplary core structure
"C-l xmcn [$4
<400> 82
CCCUUUECCEY UUCCCUUUCC CCCUUU CCCUUUCCCU UUCCCULUCE ¢ 51
<210> 83
<211> 42
<212> RNA
<213 Artificial
<220> X .
<223> De§cr1p on of artificial sequence: Exemplary core structure
IIC xmc 1
<400> 83
CCCULUUUUY UHUUUULUCE CCCCUUULLY UUuUUUUUUC CC 42
<210> 4
60
RNA
Artificial
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<223> %e§cription of sequence: Exemplary sequence according to formula
I

<400> 84
uagcgaagcu cuuggaccua gguuuuluuu uluuuuuggg ugcguuccua gaaguacacg

<210> 85

<211> 60

<212> RNA .

<213> Artificial

<220> L.

<223> %egcr1pt1on of sequence: Exemplary sequence according tg formula
I

<220>

<221> misc_feature
<2225 (1)..(60)
<223> sequence is double-stranded RNA

<400> 85

uagcgaagcoy cuuggaccua gguuuuuuul Luuuuuuggy ugcguuccda gaaguacacq 60

<210> 86

<211> &0

<212> RNA

<213> Artificial

<220> L. .

<223> %esgr1pt1un of sequence: Exemplary sequence according to formula
Ia

<400> 86

uagcgaagcu CuuggacCua Ccuuuuuuul uluuyduucce ugcguuccua gaaguacacg 60

<210> 87

<211> 60

<212> RNA

<213> Artificial

<220>

<223> ?esgription of sequedce: Exemplary sequence according to formula
Ia

<220>

<221> misc_feature
<222> (1)..(60)

<223> sequence is double-stranded RNA

<400> 87

uagcgaagcu cuuggaccua CCUUUULUUL UUULLUUCCE Ugcguuccua gaaguacacg 60
<210>

<211>

<212>

Description of sequence: Exemplary sequence accerding to general
formulta (II)

88
CCCCCCCC CCCCCCCOCEe gguuuuuuuy uuuuuuuggg 40

Seite 17




<210> 89

<211> 40

<212> RNA
<213> Artificial
<220>

<223> Description of sequence: Exemplary sequence according to genepal
formula (II)

<220>

<221> misc_feature

<222> (1)..20)

<223> sequence is ds RNA (poly(T:C})

<400> 89

CCCCCCCCCC CCCCCCCCCC gQUUUULLLL LULUUUUGEY 40

<210> 90

<21il> 40

<212> RNA_
<213> Artificial
<220>

<223> Description of sequence: Exemplary sequ

ce according to general
formula (II)

<220>

<221> misc_feature
<222> (23)..@37)
<223> sequence is double stranded ((A:

<400> 90

€CCCCCCCCC CCCCCCCCOC gguuuuuudu  uuugluuggg 40
<210> 91

<21l> 40

<212> RNA

<213> Artificial

<220>

<223> Description of sequénce: Exemplary sequence according to general
formula (IT1)

<220> .
<221> misc_feature
<222>  (1)..(40)
<223> sequence i

<400> 91
CCCCCCECCE CCCECCCOCe ggUUUUULIUU UuuuuuuLggdg 40

double~stranded RNA

<210>
<21l>
<212>
<213>

<220>

<223¢ Description of sequence: Exemplary sequence according to general

formula {II)

92
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CCCCCCCCCC CCCCOCCCCC Uagegaageu Cuuggaccua gguuuuuuuy uusyuuuggg 60

ugcguuccua gaaguacacg 80

<210> 93

<211> 80

<212> RNA
<213> Artificial
<220>

<223> Description of sequence: Exemplary sequence according to géneral
formula (II)

<220>

<221> misc_feature

<222> (1)..(80)

<223> sequence is double-stranded RNA

<400> 93
CCCCCCCCCE CCCCCCCCee gguuuuUUUL ululuuuggg ugcguuccua faaguacacy 60

uagcgaagcu cuuggaccua 80

<210> 94

<Z211> 80

<212> RNA

<213> Artificial

<220>

<223> Description of sequence: Exemplary/sequence according to general
formuia (XI)

<220>

<221> misc_feature

<222> (21)..(80)

<223> sequence is double stranded/RnA

<400> 94

€LCOCCOCCC CCCCOCCCCC gguuuuUUpdl uuuuuulggg ugcguuccua gaaguacacg 60

uagcgaagcu cuuggaccua 80

<210> 95

<211> 20

<212> RNA

<213> Artificial

<220> L.

<223> Description/of sequence: exemplary sequence of stem 1 (sequence
is palindrdmic to SEQ ID NO: 96)

<400> 95

wagcgaagou cuyggaccua 20

<210>

<211>

<212>

<213>

<22%> Description of sequence: exemplary sequence of stem 2 (sequence
is palindromic to SEQ ID NO: 95)

Seite 19



<400>

uagguccaag agcuucgcua 20

<210>
<211>
<212>
<213>

<220>
<223>

<400>

96

97

11

RNA
Artificial

Description of sequence: exemplary sequence of stem 1 (sequefice
is palindromic to SEQ ID NO: 98)

97

gccgegggee g 11
<210> 98
<211l> 11
<212> RNA
<213> artificial
<220>
<223> Description of sequence: exemplary sequence of stem 2 (seguence

is palindromic to SEQ ID NO: 97)
<400> 98
cggececgegy ¢ 11
<210> 99
<211l> 10
<212> RNA
<213> Artificial
<220>
<223> Description of seguence: exemplary seguence of stem 1 (sequence

is palindromic to SEQ ID NO: Y00)
<400> 99
gacacggugc 10
<210> 100
<21l> 10
<212> RNA
<213> Artificial
<220> L
<223> Description of séquence: exemplary sequence of stem 2 (seguence

is palindromic /o SEQ ID NO: 99)
<400> 100
gcacecguoca 10
<210> 101
<211> 8
<212> RNA
<213> Artificial
<220>

scrigtinn of sequence: gxemp1ar¥ sequence of either stem
/stem2 (sequence is intrinsic palindromic)
8
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<210> 102

<211> 8

<212> RNA

<213> Artificial
<22(0>

<223> Description of sequence: exemplary sequence of either stem
1/stem2 (sequence is intrinsic palindromic)

<400> 102
uggaucca 8
<210> 103
<21ll> 5
<2172> RNA
<213> Artificial
<220>
<223> Description of sequence: exemplary sequence of step 1 (segquence

is palindromic to¢ SEQ ID NO: 104)
<400> 103
ccuge 5
<210> 104
<21l> 5
<212> RNA
<213> Artvificial
<220>
<223> Description of sequence: exemplary gequence of stem 2 (sequence

is palindromic to SEQ ID NO: 103)
<400> 104
gcagg 5
<210> 105
<211> 5§
<212> RNA
<213> Artificial
<220> .
<223> Dpescription of sequente: exemplary sequence of stem 1 (sequence

is palindromic to SgQ ID NO: 106)
<400> 105
gcagg 3
<210> 106
<21l> 5
<212> RNA
<213> aArtificia
<220> .
<223> Descrifption of sequence: exemplary sequence of stem 2 (sequence

is palindromic to SEQ ID NG: 105)

5

Aartificial
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<220>

<223> Description of sequence: inventive nucleig ac1d accord1ng to

either formula (ITTa) or (Trrb)

<400> 107 R
uagcgaageoy cuuggaccua gguuuuluLy uuuuuuuggg uagguccaag agcuucgcua

<210> 108 -
<211> 122

<212> RNA ~
<213> Artificial K
<220> o

<223> Description of sequence: inventive nucleic ac1d accordihg to

either formula (IIIa) or (IIIb)

<400> 108
uagcgaageoy cuuggaccua gguuuuuuuu uuuuuuuggg ugcguuccua gadguacacy

gccgogggee gugcguuccu agaaguacac geggooegeg gougcguuce dlagaaguaca

cg

«210> 109
<211> 18
<212> PRT
<213> unknown
<220>

<223> Description of sequence: sequence o protémih Pl
<400> 109 -

ger Arg Ser Arg Eyr Tyr Arg GIn Arg GJh Arg Ser Arg Arg ?gg_Arg

Arg Arg

<210> 110
<21l> 21
<212> PRT
<213> unknown
<220>

<223> Description of /sequence: sequence of protamin P2
<4Q0> 110 |

?rg Arg Arg Leu Wis Arg Ile His Arg igg Gln His Arg Ser ggs Arg

unknown

Description of sequence: Kozak seguence
Seite 22
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<400>

111

gccgecacca ugg

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

112

15

RNA
Artificial

Description of sequence:
formula (C/U)CCANXCCC(U/

variation
(D..(L

/replace="cytidine {(cytosine)"

/replace="uridine (uracile)"

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

misc_Teature
(1)..(1)

nucleic acid

misc_feature
(G)..(®

NX = a, g, € or u or any other nuclei

variation

(5)..(5

/replace="cytidine (cyrosine)”

/replace="uridine (uracile)”

/replace="guanosine"

»3

eneric stabilizing sequence of th
Pyxuc(c/u)cc

cytidine {cytosine) or uridige (uracile)

acid

/replace="adenosine"”, or Any othe nucleic acid

repeat_unit
5)..(5)

X = any number

misc_feature
9)..{(9

nucleic acid

variation
(9)..(9)
/replac

/replace="adofiosine"

<220

¢_Ffeature
0)..(10)
y = pyrimidine

mi

repeat_unit
(10)..C10)
X = any number

uridine (uracile) or adenosine

"uridine (uracile)"
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<220>

<221> wariation

<222> (10)..(10) )
<223> /replace="pyrimidine"

<220

<221> misc_feature

<222> (13)..(13) L . . .
<223> nucleic acid = cytidine (cytosine) or uridine (uracile)

<220>

<221> wariation

<222> (13)..(13) L .
<223> /replace="cytidine (cytosine)"

/replace="uridine (uracile)"

<400> 112
s nccancceonn ucnce

<210> 113

<211> 20

<212> RNA

<213> Artificial

<220>

<223> Description of sequence: dJmmune-stimulating oligo RNA4D
<400> 113

gcoogucugl ugugugacuc

15

20

<210> 114

<211> 229

<212> RNA

<213> Artificial sequence

<220> L

<223> %egcr1pt1on of sequence: xemplary segquence according to formula
I

<400> 114

gggagaaagc ucaagcuugy agoaaugicc gcacauugag gaaaccgagu dgcauaucuc
agaguauugg cccocgugua gguugUucuu gacagacagu ggagcuuauu cacucccagy
auccgagucg cauacuacgg uafduggugac agaccuaggu cgucaguuga cCcaguccgec

acuagacgug aguccgucaa /gcaguuaga uguuacacuc uauuagauc

<210> 115

<21)l> 547

<212> RNA

<213> Artificial sequence
<220>

60
120
180
229

<223> Descyiption of sequence: Exemplary sequence according to formula

(€9

<400>
gggagazdgc ucaagcuugg agcaaugcce geacauugag gaaaccgagu ugcauaucuc

agagyauugg CCCCcogugua gguuauucuu gacagacagu ggagocuuauu cacucccagg

aufcgagucg cauacuacgg uacuggugac agaccuaggu cgucaguuga ccaguccgcec
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guggaguguc
uuuuUuUuuY
gcucuagaac
UUUMULLUUC
augccguggc
accacaaaua
uacauguugc
ucaaaagacqg
uuCgUgUULL
ucauagggua
UuUMUUuU LY

auu

acugcucucg
(HE LIV
gaacugaccu
cucccaacaa
uccauaggac
auauucuuge
acaggcuccu
gcagacguca
HITTTITINT
ccggeucaga

uucauauucc

aggucucacg
uugugcgacg
gacgccugaa
augucgauca
guguagacuu
uugguugggc
uuLuuuLuuY
gucgacaaca
uuuuuuguga
guuaugccuu

caugcuaagce

agagcgceucg
aucacagaga
cuuaugagceg
auagcugggc
cuauuuuLuy
gcaagggecc
I ENT
cggucuaaag
accuacacgg
gguugaaaac

aagggaugec
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avacagquccu
acuucuauuc
ugcguauuuy
uguuggagac
HuUULUUU UL
cguaucaggu
uucgcugagu
cagugcuaca
cgugcacugu
ugcccagcau

gcgagucaug

uggaagaauc
augcaggucu
HUUDUUUL L
gcgucagcaa
uuuucccggag

cauaaacggg

uauuccggu
aucugccglg

aguucgcaau

aagcuuga

480
540
60

720
780
340
900
960
1020
1080
1083
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Claims

2.

RNA melecule consisting of or comprising SEQ ID NO: 117, SEQ 1D NG: 118 or SEQ D NO; 119 stimulating the
innate immune response by addressing the receptors TLR-7, TLR-8, TLR-3, RIGH or MDA-5,

RNA molecuies according to claim 1 for use as a2 medicament

Pharmaceutical composition centaining an RNA molecule according to claim 1, a pharmaceutically acceptable carrier
and, optionalty, further auxiliary substances, additives and/or adjuvants,

Pharmaceutical composition according to claim 3, additionally comprising atleast one pharmaceutically active com-
ponent preferably selected from the group consisting of peptides, proteins, nucleic acids, (therapettically active}
low molecuiar weight organic or inorganic compounds having a molecular weight less than 5000, sugars, antigens,
antibodies, pathogens, attenuated pathogens, deactivated pathogens, (human) cells, cellular fragments or fractions
and other therapeutic agents, which are preferably adapted to exhibit enhanced transfection properties, including
by complexation with lipids and/or polycationic compounds, including polycationic peptides.

Pharmaceutical composition according to any of claims 3 or 4, characterized in that the composition contains at
least one further adjuvant, which is an immunostimulating agent, selected from the group consisting of cationic
peptides, including polypeptides including protamine, nucleoline, spermine or spermidine, cationic polysaccharides,
including chitosan, TDM, MDP, muramy] dipeptide, pluronics, alum solution, aluminium hydroxide, ADJUMER™
(polyphosphazene); aluminium phosphate gel: giucans from algae; glgammulin; aluminium hydroxide gel (alum);
highly protein-adsorbing aluminium hydroxide gel; low viscosity aluminium hydroxide gel; AF or SPT (emulsion of
squalane {5%), Tween 80 (0.2%), Plurcnic 121 (1.25%), phosphate-buffered saline, pH 7.4); AVRIDINE™ {pro-
panediamine); BAY R1005™ ({N-(2-deoxy-2-L-leucylamino-b-D-glucapyranosyl)-N-octadecyldodecanoyl-amide hy-
droacetate); CALCITRIOL™ (1-alpha,25-dihydroxy-vitamin D3); calcium phosphate gefl; CAPTM (calcium phosphate
nancparticies); cholera holotoxin, cholera-toxin-A1-protein-A-D-fragment fusicn prolein, sub-unit B of the cholera
toxin; CRL 1005 {block copolymer P1205): cytokine-containing lipusomes; DDA (dimethyldioctadecylammonium
bromide); DHEA (dehydroepiandrosterone); DMPC (dimyristoylphosphatidylcholine); DMPG (dimyristoylphosphati-
dylglycerol); DOCfalum complex (deoxycholic acid scdium salt); Freund’s complete adjuvant; Freund's incomplete
adjuvant; gamma inulin; Gerbu adjuvant {mixture of: i) N-acetylgiucosaminyl-{F1-4)-N-acetylmuramyl-L-alanyl-D-
glutamine (GMDP}, ii} dimethyldioctadecylammonium chloride (DDA), iii) zing-L-proline salt complex {(ZnPro-8); GM-
CS8F); GMDP (N-acetylglucosaminyl-(b1-4)-N-acetylmuramyl-L-alanyl-D-isoglutamine); imiquimod (1-{2-methypro-
pyl)-1H-imidazo[4,5-clquincline-d-amine), ImmTher™ {N-acetylglucosaminyl-N-acetyimuramyl-L-Ala-D-isoGlu-L—
Ala-glycerol dipalmitate); DRVs (immunoliposomes prepared from dehydration-rehydration vesicles); interferon-
gamma,; interleukin-1beta; interdeukin-2; interfeukin-7; interleukin-12; ISCOMS™ {"lmmunostimulating Complexes™};
ISCOPREP 7.0.3. ™; lipasomes; LOXORIBINE™ (7-aliyl-B-oxoguanosine {guanine)); LT oral adjuvant (E.coli labile
enterotoxin-protoxin); microspheres and microparticles of any composition; MF58™; (squalene-water emulsion);
MONTANIDE 1ISA51™ (purified incomplete Freund's adjuvant); MONTANIDE ISA720™ (metabolisable il adjuvant);
MPL™ (3-Q-desacyl-4>-monophosphary! lipid A); MTP-PE and MTP-PE lipesomes ((N-acetyl-L-alanyl-D-isoglutam-
inyl-L-alanine-2-(1,2-dipalmitoyl-sn-glycero-3-(hydroxyphosphoryloxy)}ethylamide, monosodium salt); MURA-
METIDE™ {Nac-Mur-L-Ala-D-GIn-OCHg); MURAPALMITINE™ and D-MURAPALMITINE™ {Nac-Mur-L-The-D-iso-
Gln-sn-glyceroldipalmitoyl); NAGO (neuraminidase-galactose oxidase); nanospheres or nanoparticles of any com-
posilion; MISVs {non-ionic surfactant vesicles); PLEURAN™ (beta-glucan); PLGA, PGA and PLA (homo- and co-
polymers of lactic acid and glycolic acid; microspheresinanospheres); PLURONIC L121™; PMMA {polymethyl meth-
acrylate); PODDS™ (proteinoid microspheres); polyethylene carbamate derivatives; poly-rA: poly-rU (polyadenylic
acigd-polyuridylic acid complex); polysorbate 80 {Tween 80}; protein cochleates (Avanti Polar Lipids, Inc., Alabaster,
ALY, STIMULON™ (Q8-21); Quil-A (Quil-A saponin); S-28463 {4-amino-slec-dimethyl-2-ethoxymethyt-1H-imida.
za[4,5-clquinoline-1-ethanol}; SAF-1™ ("Syntex adjuvant formulation™); Sendai proteciiposomes and Sendai-con-
taining lipid matrices; Span-85 (sorbitan trioleate); Specol (emulsion of Marcol 52, Span 85 and Tween 85); squalene
or Robane® (2,6,10,15,19,23-hexamethyltetracosan and 2,8,10,15,19,23-hexamethyl-2,6,10,14,18,22-tetracosa-
hexane); stearyltyrosine {octadecyltyrosine hydrochloride); Theramid® {N-acelylgiucosaminyl-N-acetylmuramyl-L-
Ala-D-isoGlu-L-Ala-dipaimitoxypropylamide); Theronyl-MDP (Termurtide™ or [thr 1]-MDP; N-acetylmuramyl-L-thre-
onyl-D-isogiutamine); Ty particles (Ty-VLPs or virus-like particles); Walte-Reed liposomes (liposomes containing
lipid A adsorbed on aluminium hydroxide), and lipopeptides, including Pam3Cys,

in particular aluminium salis, such as Adju-phos, Alhydrogel, Rehydragel, etc.; emulsions, such as CFA, SAF, IFA,
MF5¢8, Provax, TiterMax, Montanide, Vaxfectin, etc. copolymers, such as Optivax (CRL1005), Li21,
Poloaxmerd010), etc.; liposomes, such as Stealth, etc., cochleates, such as BIORAL, ete.; plant derived adjuvants,
such as QS21, Quil A, lscomatrix, 1ISCOM, etc.; preferred adjuvants suitable for costimulation may include e.g.
Tomatine, biopolymers, such as PLG, PMM, Inulin, etc.; microbe derived adjuvants, such as Romurtide, DETOX,
MPL, CWS, Mannose, CpG7909, 15S-1018, IC31, Imidazoguinolines, Ampligen, Ribig23, IMOxinc, IRIVs, VLPs,
cholera toxin, heal-labile toxin, Pam3Cys, Flagellin, GPl anchar, LNFPIl/Lewis X, antimicrabial peplides, UC-1V150,
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RSV fusion protein, cdiGMP, etc.; preferred adjuvants suitable as antagonists may e.g. include CGRP neuropeptide,
or from cationic or polycationic compounds which are suitable for depof and defivery, including protamine, nucleoline,
spermin or spermidine, or other cationic peptides or proteins, including poly-L-ysine {(PLL), poly-arginine, basic
polypeptides, cell penetrating peptides (CPPs), including HiV-binding peptides, Tat, HIV-1 Tat (HIV), Tat-derived
peptides, Penelratin, VP22 derived or analog peptides, HSV VP22 (Herpes simplex), MAP, KALA or protein trans-
duction domains (PTDs, PpT620, prolin-rich peptides, arginine-rich peplides, lysine-rich peptides, MPGpeptide(s),
Pep-1, L-oligomers, Calcitonin peptide(s), Antennapedia-derived peptides (particularly from Drosophila antennagpe-
dia}, pAntp, plsl; FGF, Lactoferrin, Transportan, Buforin-2, Bac715-24, SynB, SynB(1), pVEC, hCT-derived peptides,
SAP, protamine, spermine, spermidine, or histones. Additionally, preferred cationic or polycationic proteins or pep-
fides may be selected from following proteins or peplides having the Tollowing total formula:
(Arg) (Lys)y (His): (Om); (Xaa),, whereln | + m +n + o + x = 8-15, and |, m, n or o independently of each other
may be any number selected from 0, 1,2, 3,4,5.6,7, 8,9, 10, 11, 12, 13, 14 or 15, provided that the overall content
of Arg, Lys, His and Orn represents at least 50% of all amine acids of the oligopeptide; and Xaa may be any amino
acid selected from native {= naturally occurring} or non-native amino acids except of Arg, Lys, His or Om; and x
may be any number selected from 0, 1, 2, 3 or 4, provided, that the averall conlent of Xaa does not exceed 50 %
of all amino acids of the oligopeptide, caticnic polysaccharides, for example chitesan, polybrene, cationic polymers,
including polyethyleneimine (PE), cationic lipids, Including DOTMA: [1-(2,3-sioleyloxy)propy)}-N,N.Nu-trimethylam-
monium chloride, DMRIE, di-Ci4-amidine, DOTIM, SAINT, DC-Chol, BGTC, CTAP, DOPC, DODAP, DOPE: Dioleyl
phosphatidylethancl-amine, DQSPA, DODAB, DOIC, DMEPC, DOGS: Dioctadecylamidoglicylspermin, DIMRI:
Dimyristo-oxypropyl dimethyl hydroxyethyl ammonium bromide, DOTAP: dioleoyloxy-3-(timethylammonlo)pro-
pane, DC-6-14: 0,0-ditetradecanayl-N-{a-trimethylammoniacetyl}diethanclamine chloride, CLIP 1: rac-{(2,3-diocta-
decyloxypropyl)(2-hydroxyethyl}}-dimethylammonlum chloride, CLIPB: rac-[2{2,3-dihexadecyloxypropyl-oxymaethy-
loxy)ethylirimethylammonium, CLIPS: rac-[2(2,3-dihexadecyloxypropyl-oxysuccinyloxy)ethyl]-irimethylammonium,
oligofectamine, or cationic or polycationic polymers, including modified polyaminoacids, including -aminoacid-
polymers or reversed polyamides, modified polyehylenes, including PVP (poly{N-ethyl-4-vinylpyridinium bromide)), ,
madified acrylates, including pDMAEMA (poly(dimethylaminoethyl methylacrylate)), , modified Amidoamines includ-
ing pAMAM (poly(amidoamine)}, , modified polybetaaminoester (PBAE), including diamine end modified 1,4 bu-
tanediol diacrylate-co-5-amino-t-pentanol polymers,, dendrimers, inciuding polypropylamine dendrimers or pAMAM
based dendrimers, , polyimine(s), including PEI: poly{ethyleneimine), poly{propyleneimineg), , polyallylamine, sugar
backbone based polymers, including cyclodextrin based polymers, dextran based polymers, Chitosan, , silan back-
bone based polymers, including PMOXA-PDMS copolymers, , bleckpolymers consisting of a cormbinafion of one or

more cationic blocks (including selected og a cationic polymer as mentioned above) and of one or more hydrophilic-
or hydrophoebic blocks (e.g polyethyleneglycole);

or may be selected from nucleic acids of formule (IV: GX,,G,, wherein: G is guanosine, uridine or an analogue of
guanosine oruridine; X is guanosine, uridine, adenosine, thymidine, cytidine or an analogue of the above-mentioned
nuclestides; | 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, mis an integer and is at least 3; wherein when
m = 3 X is uridine or an analogue thereof, when m 2 3 at least 3 successive uridines or analogues of uridine occur;
n is an inleger from 1 to 40, wherein when n =1 G is guanosine or an analogue thereof, when n > 1 at least 50% of
the nucleotides are guanosine or an analogue thereof;

or from nucleic acids of formula (V}: CX,C,,, wherein: C is cylidine, uridine or an analogue of cytidine or uridine; X
is guanosine, uridine, adenosine, thymidine, cytidine or an analogue of the above-mentioned nuclectides; ! is an
integerfrom 1to 40, wherein when | = 1 Cis cylidine or ananalogue thereof, when | > 1 at least 50% of the nucleotides
are cylidine or an analogue thereof, mis an integer and is at least 3; wherain when m = 3 Xis uridine or an analogue
thereof, when m > 3 at [east 3 successive uridines or analogues of uridine eccur; nis an integerfrom 1 to 40, wherein
when n = 1 C is cytidine ar an analogue thereof, when n > 1 at least 50% of the nuclectides are cylidine or an
analogue thereof, :

Pharmaceutical composition according to any one of claims 3 to 5, characterized in that the pharmaceutical
composition is a vaccine.

RNA molecule according to claim 1 for use in the treatment of cancer diseases, autoimmune disease, allergies
or infectious diseases,
wherein the cancer diseases are preferably selected from colon carcinomas, melanomas, renal carcinomas, lym-
phomas, acute myeloid leukaemia (AML), acute lymphoid leukaemia (ALL), chronic myelcid leukaemia (CML),
chronic lymphocytic leukaemia (CLL), gastrointestinal fumours, pulmonary carcinomas, gliomas, thyreid tumours,
mammary carcinomas, prosiate tumours, hepatomas, various virus-induced tumours such as, for example, papilloma
virus-induced carcinomas (e.g. cervical carcinoma), adenocarcinomas, herpes virus-induced tumours {e.g. Burkilt's
lymphoma, EBV-induced B-cell lymphoma}, heptatitis B-induced tumours (hepatocell carcinoma), HTLV-1- and
HTLV-2-induced lymphomas, acoustic neuro-mas/neurinomas, cervical cancer, lung ¢ancer, pharyngeal cancer,
anal carcinomas, glioblastomas, lymphomas, rectal carcinomas, astrocytomas, brain tumours, stomach cancer,
retinoblastomas, basaliamas, brain metastases, meduiloblastomas, vaginal cancer, pancreatic cancer, testicular
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cancer, melanomas, thyroidal carcinomas, bladder cancer, Hodgkin's syndreme, meningiomas, Schneeberger dis-
ease, bronchial carcinomas, hypophysis lumour, Mycosis fungoides, cesophageal cancer, breast cancer, tarcinolds,
neurinomas, spinafliomas, Burkitt's lymphomas, laryngeal cancer, renal cancer, thymomas, corpus carcinomas,
bone cancer, non-Hodgkin's lymphomas, urethral cancer, CUP syndrome, head/neck tumours, oligodendrogliomas,
vulval cancer, intestinal cancer, colon carcinernas, cesophageal carcinomas, wart involvement, tumours of the smali
intestine, craniopharyngeomas, ovarian carcinomas, soft fissue tlumours/sarcomas, ovarian cancer, liver cancer,
pancreatlic carcinomas, cervical carcinomas, endometrial carcinomas, liver metastases, penile cancer, tongue can-
cer, gall bladder cancer, leukaemia, plasmocytomas, uterine canger, lid tumour and prostate cancer, and

wherein the infectious diseases are preferably selected from influenza, malaria, SARS, yellow fever, AIDS, Lyme
borreliosis, Leishmaniasis, anthrax, meningilis, viral infectious diseases such as AIDS, Condyloma acurninata,
hollow warts, Dengue fever, three-day fever, Ebola virus, cold, early summer meningoencephalilis {(FSME), flu,
shingles, hepatilis, herpes simplex type |, herpes simplex type |l, Herpes zoster, influenza, Japanese encephalills,
l.assa fever, Marburg virus, measles, foot-and-mouth disease, mononucleosis, mumps, Norwalk virus infection,
Ffeiffer's glandular fever, smallpox, polio (chitdhood lameness), pseudo-croup, fifth disease, rabies, warls, West
Nile fever, chickenpox, cytomegalic virus (CMV), from basterial infectious diseases such as miscarriage (prosiate
inflammation), anthrax, appendicitis, bomeliosis, botulism, Camphylobacter, Chlamydia trachomatis (inflarnmation
of the urethra, conjunctivitis), cholera, diphtheria, donavanosis, epiglottitis, typhus fever, gas gangrene, gonorrhoea,
rabbit fever, Heliobacter pylori, whoaping cough, climatic bubo, osteomyelitis, Legionnaire's disease, leprosy, liste-
riosis, pneumonia, meningitis, bacterial meningitis, anthrax, ofitis media, Mycoplasma hominis, neonatal sepsis
(Chorioamnionitis), noma, paratyphus, plague, Reiter's syndrome, Rocky Mountain spofied fever, Salmonella para-
typhus, Salmonella typhus, scarlet fever, syphilis, tetanus, tripper, {sutsugamushi disease, tuberculosis, typhus,
vaginitis {colpitis), soft chancre, and from infectious diseases caused by parasites, protozoa or fungi, such as
amoebiasis, bilharziosis, Chagas disease, athlete’s foot, yeast fungus spots, scabies, malaria, cnchocercosis (river
blindness), or fungal diseases, toxoplasmaosis, trichomeniasis, trypancsomiasis {sleeping sickness), visceral Leish-
maniosis, nappy/diaper dermatitis, schistosomiasis, fish peisoning {Ciguatera), candidosis, cutaneous Leishmani-
osis, lambliasts {giardizasis), or steeping sickness, or from infectious diseases caused by Echinococsus, fish tape-
worm, fox tapeworm, canine tapeworm, lice, bovine tapeworm, porcine tapeworm and miniature tapeworm, and
wherein the autoimmune diseases are preferably selecied from the group consisting of type | auteimmune diseases
or type |l autolmmune diseases or type 1l autoimmune diseases or type IV autoimmune diseases, such as, for
example, muliple sclerosis (MS), rheumatoid arthritis, diabetes, type | diabetes (Diabetes mellitus), systemic lupus
erythematosus (SLE), chronic polyarthritis, Basedow's disease, autoimmune forms of chronic hepatitis, colitis ulce-
rosa, type | allergy diseases, type ll allergy diseases, type Il allergy diseases, lype IV allergy diseases, fibromyalgia,
hair loss, Bechterew's disease, Crohn's disease, Myasthenia gravis, neurodermitis, Polymyalgia rheurnatica, pro-
gressive systemic sclerosis (PSS), psoriasis, Reiter's syndrome, rheumatic arthritis, psoriasis, vasculitis, etc, or
type Il diabetes, and

wherein the allergies are preferably selected from the group consisting of allergic asthma (leading to swelling of the
nasal mucosay}, allergic conjunctivitis {leading to redness and itching of the conjunctive), allergic rhinitis {"hay fever"),
anaphylaxis, angiodema, atopic dermatitis {eczema), urticaria {hives), eosinophilia, respiratory, allergies to insect
stings, skin allergies (leading to and including various rashes, such as eczema, hives {urlicaria) and (contact)
dermatifis), focd allergies, and allergies to medicine,
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<213>

<220>
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<213>

<220>
<223>

<400>

RNA_ ..
Artificial

pDescription of artificial
"G1xmGn"

79

ggguUUUUULU UuuLUUuUgg gggguuuuuu

<210>
<211>
<212>
<213>

<220>
<223>

<400>

80

51

RNA
artificial

pDescription of artificial
"GIxXmGn"

80

ggguuugggy UUgggUUUGY GuUUgggUUL

<210>
<211>
<212>
<213>

<220>
<223>

<400>

81

57

RNA _
artificial

Description of artificial
"ClXmcn™

81

CCccuuuuluy uuuuuuuuUcc cuduuuuuug

<210>
<211>
<212>
<213

<220>
<223>

<400>

82

51

RNA
Artificial

pescription of artificial
"cIxmen”

82

CCCUUUCCCY UuCCCcUuuce cuuucccuul

<210>
<21l>
<212>
<213>

<220>
<223>

<400>

83

42

RNA
Artificial

pescription of artificial
"C1Xmen™

83

CCCUlUUUUY JuubuduuCce Coccuuuuul

<210>
<211>
<212>
<213>

<220>

84

60

RNA
Aartificial

sequence: Exemplary core structure

uuuuuuuuLg gg

sequence: Exemplary core structure

ggguuugggu uuggguuugg ¢

sequence: Exemplary core structure

HUULILUCCCU duUUuiuuuy nuuuccc

sequence: Exemplary core structure

CCCUUUCCCU uuccouuuco ¢

sequence: Exemplary core structure

uuuuuuuuuC cc

16
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51

57

51

42



<223> Description of sequence: Exemplary sequence according to formula

&y

<400> 84

uagcgaagcy culggacCua gguuuuluuu uuuuuuuggg ugcguuccua gaaguacacg 60

<210> B85

<211> 60

<212> RNA

<213> Artificial

<220> . .

<223> %egcript1on of sequence: Exemplary sequence according to formula
I

<220>

<221> misc_feature
<222> (1)..(60)
<223> sequence is double-stranded RNA

<400> 85

uagcgaagcu cuuggaccua gguuluLLuy Uuuuuuuggg ugcguuccua gaaguacacy 60

<210> 86

<211> 60

<212> RNA

<213> aArtificial

<220> X .

<223> %esgript1on of sequence: Exemplary sequence according to formula
Ia

<400> 86

uagcgaagcu cuuggaccua Couuluuluuy BUUUUUUCCE ugcguuccua gaaguacacg 60

<210> 87

<21l> 60

<212> RNA

<213> Artificial

<220> )

<223> %esgript1on of sequence: Exemplary sequence according to formula
Ia

<220>

<221> misc_feature
<222>  (1)..(60)
<223> sequence is double-stranded RNA

<400> 87

uagcgaagcu cuuggaccia ¢CUuuluUUL UUUUUULCCC Ugeguuccua gaaguacacg 60
<210> 88

<Z211> 40

<212> RNA

<213> Artificial

<220>

<223> Description of sequence: Exemplary sequence according to general
formuta (11}

<400> 88
CCCCCCCCCC CCCCECCCCC gguuuuuuuug uuuuuuuggg 490

17



<210> 89

<211l> 40

<212> RNA

<213> Artificial

<220> .

<223> Description of seguence: Exemplary sequence according to general
formula (IL)

<220>

<221> misc_feature

«222> (1..Q0)

<223> seguence 15 ds RNA (poly(I:C})

<400> 89

CCCCCCCCCe CCCCOCCCCCC gguuuuuuug uuuuuuLggyg 40

<210> 90

<211> 40

<212> RHNA

<213> Artificial

<220>

<223> Description of sequence: Exemplary sequence according to general
formula (X1

<220>

<221> misc_feature

<222> (23)..37

<223> seguence 15 double stranded ((A:U)

<400> 90

CCCCCCCCCC CCCCCCOCCC gguuuuuuuu uluuuuuggg 40

<210> 91

<211> 40

<212> RNA

<213> Artificial

<220> . .

<223> Description of sequence: Exemplary sequence according to general
formula (II)

<220>

<221> misc_feature

<222> (1)..(40)

<223> sequence is double-stranded RNA

<400> 91

CCCCCCCCCe CCCCCeececs gguuuuuuuy uuuuuuuggg 40

<210> 92

<211> 80

<212> RNA

<213> Artificial

<220> L.

<223> Description of sequence: Exemplary sequence according to general
formula (II)

<400> 92

18



CCCCCOCOCt CCCCCeoeee uagegaagey cuuggactua gguuuuuuul uubuuuugygg GO

ugcguuccua gaaguacacg 80
<210> 93

<211> 80

<212> RNA

<213> Artificial

<220>

<223> Description of sequence: Exemplary sequence according to general
formula (II)

<220>

<221> misc_feature

<222> (1)..(80)

<223> sequence is double-stranded RNA

<400> 93

CCCCCECCoe CCCCLCCace gguuuuuuuy uuuLLLuggyg Ugcguuccua gaaguacacg 60
uagcgaagcu cuuggaccua 80
<210> 94

<211> 80

<212> RNA

<213> Artificial

<220>

<223> Description of sequence: Exemplary sequence according to general
formula (II)

<220>

<221> misc,_ feature

<222> (21)..(80)

<223> sequence is double stranded RNA

<400> 94

CLOCCCCOCE COCLCCCEce gguuuuUUuL ULLILUUGYE ugoguuccua gaaguacacyg 60
uagcgaagcu cuuggaccua 80
<210> 95

<21l> 20

<212> RNA

<213> Artvificial

<220>

<223> Description of sequence: exemplary sequence of stem 1 (sequence
is palindromic to SEQ ID NO: 96)

<400> 95

uagcgaagcu culggaccua 20
<210> 96

<211> 20

<212> RNA

<213> Artificial
<220>

<223> Dpescription of sequence: exemplary sequence of stem 2 (sequence
is palindromic to SEQ ID NO: 95)

19



<400> 96
uagguccaag agcuucgcua 20
<210> 97
<211> 11
<212> RNA
<213> Artificial
<220> L.
<223> Description of sequence: exemplary sequence of stem 1 (seguence
is palindromic to SEQ ID NO: 98)
<400> 97
gccgecgggee g 11
<210> 98
<21}> 11
<212> RNA .
<213> Aartificial
<220 .
<223> Description of sequence: exemplary sequence of stem 2 (seguence
is palindromic to SEQ ID NO: 97)
<400> 98
cggeecgeygg ¢ 11
<210> 99
<211> 10
<212> RNA
<213> Artificial
<220> o
<223> Description of sequence: exemplary sequence of stem 1 (sequence
is palindromic to SEQ ID NO: 100)
<400> 99
gacacggugc 10
<210> 100
<211> 10
<212> RNA
<213> Artificial
<220>
<223> Description of seguence: exemplary sequence of stem 2 (seqguence
s palindromic to SEQ ID NO: 99)
<400> 100
gcaccyugea 10
<210> 101
<211> 8
<212> RNA
<213> Artificial
<220> . .
<223> Description of sequence: @xemp1ar¥ sequence of either stem
1/stemZ (sequence +is intrinsic palindromic)
<400> 101
acecuaggu 8

20



<210>
«211i>
<212>
<213>

<220>
<223>

<400>

102
8

RNA .
Artificial

Description of

1/stem? (sequence is intrinsic pa

102

uggaucca

<210>
<21l>
<Z212>
<213

<22(>
<223>

<400>
ccugce

<210>
<211
<212>
<213>

<220>
223>

<400>
gcagg

<210>
<211>
<212>
<213>

<220>
<223>»

<400>
gcagg

<210>
<211>
<212>
<213>

<220>
<223>

<400>
ccuge

<210>
<211>
<212>
<213>

103

5

RNA

Aartificial
Description of
is palindromic
103

104

5

RNA

Artificial
Descripticn of
is palindromic
104

105

5

RNA
Artificial

Description of
is palindromic

1.05

106

5

RNA
Artificial

Description of
is palindromic

106

107

60

RNA
Aartificial

sequence: exemp1ar¥_s§quenc§ of either stem
indromic

sequence: exemplary sequence of stem 1 (sequence
to SEQ ID NO: 104)

sequence: exemplary sequence of stem 2 (sequence
to SEQ IDb NO: 103)

sequence: exemplary sequence of stem 1 (sequence
to SEQ ID NO: 106)

sequence: exemplary sequence of stem 2 (sequence
to SEQ ID NO: 105)

21



<220> }
<223> Description of sequence: inventive nucleic acid accord1ng to
either formula (IXIa) or (IIIb)

<400> 107 CTe

uagcgaageou cuuggaccuad gguuuuuuuy uuuuuuuggg uagguccaag agcuucgcua 60
<210> 108 e

<?11> 122

<212> RNA -

<213> Artificial i

<220> T

<223> Description of sequence: <inventive nucleic ac1d according to
either formula (TITa) or (IIIb)

<400> 108 ’

uagcgaagcou cuuggaccua gguuuuuuuy ulLuuUuggg ugcguuccua gaaguacacg 60
geegegggoe gugoguuccl agaaguacac geogygoocgcg gougoguuce uagaaguaca 120
cg R 122
<210> 109 .

<211> 18

<212> PRT

<213> unknown

<220> L o

<223> Description of sequence: sequence of protamin Pl

<400> 109 B

ier Arg Ser Arg Eyr Tyr Arg GIn Arg Egn Arg Ser Arg Afg igg.Arg

Arg Arg

<210> 110 ~
211> 21

<212> PRT

<213> Unknown

<220> .

<223> Description of sequence: sequence of protamin P2
<400> 110

irg Arg Arg Leu gis Arg 1Ile His Arg ésg Gln His Arg Ser Egs Arg

Arg Arg Lvys Arg Arg
20

<210> 111
<211> 13
<212> RNA
<213> unknown
<220>

<223> bescription of sequence: Kozak seguence
22



<400> 111
gccgecacca ugg

<210> 112

<211> 15

<212> RNA
<213» Artificial
<220>

<223> Description of sequence: generic stabilizing sequence of the
formula (C/U)CCANXCCC(U/AgPnyC(C/U)CC

<220> o

<221> wvariation

<222> (1)..(1) . )
<223> /replace="cytidine (cytosine)"

/replace="uridine (uracile)"

<220>

<221> misc_Ffeature

<222> (1).-(D o )

<223> nucleic acid = cytidine (cytosine) or uridine (uracile)

<220> X

<221> misc_feature

<222> (5)..(%) .
<223> Nx = a, g, c or u or any other nucleic acid

<220>

<221> wvariation

<222>  (5)..(5) . )

<223> /replace="cytidine (cytosine)"
/replace="uridine (uracile)"
/repiace="guanosine”

/repiace="adenosine”, or any othe nucleic acid

<220>

<221> repeat_unit
<222> (55..(5)

<223> x = any number
<220>

<221> misc_feature
<222> (9),.(9) .y .
<223> nucleic acid = uridine (uracile) or adenosine

<220>

<221> wvariation

<222> (9)..(9)

<223> /replace="uridine (uracile)"

/replace="adonosine"”

<220>

<221> misc_feature
<222> (10)..(10) .
<223> Py = pyrimidine

<220>

<221> repeat_unit
<222> (10)..(10)
<223> x = any number

23



<220>

<221> wvariation

<222> {(10)..(10) .
<223> /replace="pyrimidine"

<220>

<221> misc_feature

<222> (13)..{13) .

<223> nucleic acid = cytidine (cytosine) or uridine (uracile)

<220> L.

<22]> wariation

<222> (13)..(13) .
<223> /replace="cytidine {cytosine)"

/replace="uridine (uracile}"”

<400> 112
-nccancceonn ucnce 15
<210> 113
<21il> 20
<212> RNA
<213> Artificial
<220>
<223> Description of sequence: iJmmune-stimulating oligo RNA4D
<400> 113
gcocgucugu ugugugacuc - 20
<210> 114
<211> 229
<212> RNA
<213> Artificial sequence
<220
<223> %e§cription of sequence: Exemplary sequence according to formula
I
<400> 114
gggagaaagc ucaagcuugg agcaaugccee gcacauugag gaaaccgagu ugcauvaucuc 60
agaguauugg ccccegugua gyuuauucuu gacagacagu ggagcuuauu cacucccagy 120
auccgagucyg cauvacuacgg uacuggugac agaccuaggu cgucaguuga ccaguccgec 180
acuagacgug aguccgucaa agcaguuaga uguuacacuc uauuagauc 229
<210> 115
<21l> 547
<212> RNA .
<213> Artificial Sequence
<220>
<223> %eicription of sequence: Exemplary sequence according to formula
I
<400> 115
gggagaaage ucaagcuugg agcaaugoce gcacauugag gaaaccgagu ugcaualcuc 60
agaguauugg CCcccgugua gguuavucul gacagacagu ggagouuauu cacucccagg 120
auccgagucg cauacuacgg uacuggugac agaccuaggu cgucaguuga ccaguccged 180

24
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guggaguguc
UUUUUUBIUY
gcucuagaac
uuuuuuuuuC
augccguggce
accacaaaua
uacauguuge
ucaaaagacg
uucguguuuu
ucavagggua
HITTHHTTIHET

aliu

acugcucucy
UUULUUULUY
gaacugaccu
cucccaacaa
uccauvaggac
avauucuugc
acaggcuccu
gcagacguca
TP
ccggeucaga

uucauauucc

aggucucacg
uugugcgacg
gacgccugaa
augucgauca
guguagacuu
uugguugggc
PTHTTTRBETIT
gucgacaaca
uuuuuuguga
guuaugeccuy

caugcuaagc

agagcgcucyg
aucacagaga
cuuaugagcg
auageuggac
cuauuuuduu
gcaagggeae
TSI
cggucuaaag
accuacacgg
gguugaaaac

aagggaugcc

27

avacaguccu
acuucuauuc
ugcguauuuu
uguuggagac
UUULLUUY LU
cguaucaggu
uucgcugagu
cagugcuaca
cgugcacugu
ugcccagcau

gcgagucaug

uggaagaauc
augcaggucu
ULUULUULUY
gcgucagcaa
uuuucccggg
cauaaacggg
uauuccgguc
aucugccgug
aguucgcaau
acuyuuuuLY

uuaagcuuga

480
540
600
660
720
780
340
900
960
1020
1080
1083



