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CLAIMS

A pharmaceutical composition for the treatment of heart disease comprising a nucleic
acid Wat encodes a miRNA having a cardiomyocyte proliferation promoting action.
2. Nee pharmaceutical composition as recited in claim 1, wherein the miRNA is a
substance sd{gcted from the group consisting of a mature miRNA, a precursor of said
miRNA, as weNas variants and analogs thereof.
3. The pharm3gentical composition as recited in claim 1 or 2, wherein the miRNA is a
substance comprising Wseed sequence depicted by SEQ ID NO: 1 or SEQ ID NO: 2.
4. The pharmaceutich] composition as recited in claim 3, wherein the substance
comprising the seed sequencddepicted by SEQ ID NO: 1 is a substance selected from the
group consisting of miR-148a (S§Q ID NO: 3), miR-148b (SEQ ID NO: 5), miR-152 (SEQ
ID NO: 7), precursors thereof, as wey as variants and analogs thereof.
5. The pharmaceutical compositiol\as recited in claim 3, wherein the substance
comprising the seed sequence depicted by SEQ ID NO: 2 is a substance selected from the
group consisting of miR-373 (SEQ ID NO: 9),\precursors thereof, as well as variants and
analogs thereof.
6. The pharmaceutical composition as recited inny one of claims 1 to 5, wherein the
nucleic acid that encodes the miRNA having a cardiomydgyte proliferation promoting action

is contained as an expression vector for introduction and expxgssion in cardiomyocytes.

7. The pharmaceutical composition as recited in claim 6, wierein the vector is a viral
vector.
8. The pharmaceutical composition as recited in any one of claimN]1 to 7, wherein the

miRNA is a miRNA derivative comprising at least one modified internucldgside linkage, at
least one modified sugar moiety, at least one modified base, or any combinatidgs thereof.
9. The pharmaceutical composition as recited in any one of claims 1 to 8, wN¢rein the
heart disease is myocardial infarction, ischemic cardiac disease, congestive heart faillge,

hypertrophic cardiomyopathy, dilated cardiomyopathy, myocarditis, or chronic heart faiNre.
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A method for the treatment of heart disease wherein a nucleic acid that encodes the

analogs thereof.
15. The method as recited in claim 13 or 14, *herein the miRNA is a substance
comprising a seed sequence depicted by SEQ ID NO\ L or SEQ ID NO: 2.

16. The method as recited in claim 15, wherein the sd stance comprising the seed
sequence depicted by SEQ ID NO: 1 is a substance selectc Jom the group consisting of
miR-148a (SEQ ID NO: 3), miR-148b (SEQ ID NO: 5), miR-1X2 (SEQ ID NO: 7),
precursors thereof, as well as variants and analogs thereof. -7
17. The method as recited in claim 15, wherein the substance co sing the seed
sequence depicted by SEQ ID NO: 2 is a substance selected from the £TOLY consisting of
miR-373 (SEQ ID NO: 9), precursors thereof, as well as variants and analogsYpereof.

18. The method d as recited in any one of claim 13 to 17, wherein the nucleic\cid that
encodes the miRNA having a cardiomyocyte proliferation promoting action is introdhged into

cardiomyocytes using an expression vector.

19.  The method as recited in claim 18, wherein the vector is a viral vector.



20.
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The method as recited in any one of claims 13 to 19, wherein the miRNA is a miRNA.

ivative comprising at least one modified internucleoside linkage, at least one modified

sugaNmoiety, at least one modified base, or any combinations thereof.
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CLAIMS

1. A phatinaceatical composition whehused for the treatment of heart:disease
comprising a nucleic-acid that encodes a miRNA, wherein the miiRINAjls asubstanes
comprisitg a szed sequence depicted by SEQ 1D NO: 2, wherein the miRiA has 2
cardiomyoeyte préliferation promoting action.

2 The ?hmaqmﬁcai gomposition.when used in nocordance with claim 1, wherein the

subistarice conipiising the seed sequence depicted by SEQ ID NO:2 i & suilistantis selected

and anatogs {hereol:

3. The phafinaceutical compesifion-when used in accordancewith ¢laifty } 6t Slaiii 2
wherein-ihe nucleivacid, thatencodesthemiR3 A having a.cardiomyoryts proliferafion
PrOmOtiRg atish i3 CORNNGD Tn A EXPEESSTN Veator forntroduction dndxptession in.

4. The phiamnaceutical composition wlien usedin uoeordance withetaim. 3, wherein the

vectords.a-viral vector.

5. The ;:fihannagﬁuﬁqa?! composition when used in sceordance with-any engof cfaiins 1 fo
4, Whereintlie miRNA isa miRNA derivative coiprising at least one modified.
fiternudleoside-linkage; af least ong modified sugar molety, atileast ong modified base, orany
combinations thereof,

o The pharmaceutical compositionswhen usedin accordance with-any e of Claits 1 te:
5, wherein the heart disease is:myocardial infarction, ischemic cardiac.disease, congestive;
cardiac failure; hypertrophic cardiornyopathy;-dilated cardiomyopathy; niyocerditis;.or
chronic cardiag fiilure;

7. Amethed for proliferatiog cardiomyosytes wherein a nucleic-acid that encodes a.
miRNA i5 introduced and-expressed in cardiomyocytes; wherein the miRNA-1$-4 stibstanteé
comprising a seed sequence depicted by SEQ ID NO; 2, wherein the miRNA has 2.
cardigmyocyteproliferation pronioting actior:

8. The method accordingto claim 7, wherein the substance comprising the seed

sequence depicted by SEQ ID-NO: 2 is a substance selected from the: group consisting of
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9. The method according to claim 7 or cldim 8, wherein the nucleic-acid that encodes the
miRNA having a cardiomyocyte proliferation promotingaction is intreduced into

10.  The method accerdingte claim. 9, wherein the-vectoris a vigal vecton

13, Phe niethod aceording torany one ofekaims 7 £0°10, whirein the miRNA 15 & miRNA
derivafive comprising 2f leastone modified ifemudleoside Hinkage;:at least-one-modified

sugar molety; afleast ong modifizd base, orany combinations thergof.




