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CLAIMS 

1. A pharmaceutical composition for the treatment of heart disease comprising a nucleic 

acid 	at encodes a miRNA having a cardiomyocyte proliferation promoting action. 

2. e pharmaceutical composition as recited in claim 1, wherein the miRNA is a 

substance s• ected from the group consisting of a mature miRNA, a precursor of said 

miRNA, as we as variants and analogs thereof. 

3. The pharm 	eutical composition as recited in claim 1 or 2, wherein the miRNA is a 

substance comprising 	seed sequence depicted by SEQ ID NO: 1 or SEQ ID NO: 2. 

4. The pharmaceuti 	composition as recited in claim 3, wherein the substance 

comprising the seed sequen 	depicted by SEQ ID NO: 1 is a substance selected from the 

group consisting of miR-148a ( 	,Q ID NO: 3), miR-148b (SEQ ID NO: 5), miR-152 (SEQ 

ID NO: 7), precursors thereof, as w 	as variants and analogs thereof. 

5. The pharmaceutical compositio 	.s recited in claim 3, wherein the substance 

comprising the seed sequence depicted by 	Q ID NO: 2 is a substance selected from the 

group consisting of miR-373 (SEQ ID NO: 9), recursors thereof, as well as variants and 

analogs thereof. 

6. The pharmaceutical composition as recited in 	y one of claims 1 to 5, wherein the 

nucleic acid that encodes the miRNA having a cardiomy 	yte proliferation promoting action 

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

7. The pharmaceutical composition as recited in claim 6, 	• erein the vector is a viral 

vector. 

8. The pharmaceutical composition as recited in any one of claim, 	to 7, wherein the 

miRNA is a miRNA derivative comprising at least one modified intemuc :.side linkage, at 

least one modified sugar moiety, at least one modified base, or any combinatik s thereof. 

9. The pharmaceutical composition as recited in any one of claims 1 to 8, w -rein the 

heart disease is myocardial infarction, ischemic cardiac disease, congestive heart fax 	e, 

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

	

mi ' 	A having a cardiomyocyte proliferation promoting action is introduced into a damaged 

site in e e heart of an individual to thereby proliferate cardiomyocytes at said site. 

11. Us of a nucleic acid that encodes the miRNA having a cardiomyocyte proliferation 

promoting act •.n for the manufacture of pharmaceutical compositions for the treatment of 

heart disease. 

12. A nucleic aci that encodes the miRNA having a cardiomyocyte proliferation 

promoting action for use' 	the treatment of heart disease. 

13. A method for prolife • ting cardiomyocytes wherein a nucleic acid that encodes the 

miRNA having a cardiomyocyt . roliferation promoting action is introduced and expressed 

in cardiomyocytes. 

14. The method as recited in claim 3, wherein the miRNA is a substance selected from 

the group consisting of a mature miRNA, . irecursor of said miRNA, as well as variants and 

analogs thereof. 

15. The method as recited in claim 13 or 14, 	erein the miRNA is a substance 

comprising a seed sequence depicted by SEQ ID NO.. or SEQ ID NO: 2. 

16. The method as recited in claim 15, wherein the s h .stance comprising the seed 

sequence depicted by SEQ ID NO: 1 is a substance selectee'. om the group consisting of 

miR-148a (SEQ ID NO: 3), miR-148b (SEQ ID NO: 5), miR-1 	(SEQ ID NO: 7), 

precursors thereof, as well as variants and analogs thereof. 

17. The method as recited in claim 15, wherein the substance corn. .'sing the seed 

sequence depicted by SEQ ID NO: 2 is a substance selected from the grou consisting of 

miR-373 (SEQ ID NO: 9), precursors thereof, as well as variants and analogs 	ereof. 

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 intro. • ed into 

cardiomyocytes using an expression vector. 

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



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

ve comprising at least one modified intemucleoside linkage, at least one modified 

Loiety, at least one modified base, or any combinations thereof. 

20. 

ivat 

suga • 
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CLAIMS 

1. 	A pharmaceutical composition when:used for the treatment of heartatscase 

comprisipg.g pupleiCkacicl.thet encodes a man, wherein the IMKNA:,:as a substance 

comprising a -seed sequence depicted by-SE 	II? NO: 2, Wherein the mittNAhas a 

cardlomyocyte proliferation promoting action. 

1 	The pharmaceutical composition when used in accordance with claim 1,, whgein the 

sufhttarie'e.ternpriStrigthe Seed gmatettidtteted by'SEQ ID N0'.:2' is- a stibstance selected 

from the. group consisting of rnig-313 (SEQ.  JUNO; 9); precursors thereof, as,well as variants 

anti analogs thereof 

5.; 	The pharmaceutical composition when used in accordanceWith elaiiii 1 of Claim 21 

Wherein the nueleiciucid thatencodes-themilWA. having a.cardiernyopYie proliferation 

prometliwacnon: is ceritamed in an-expression water Air ifttiodtictien ati&expressiOn in,. 

P4i0ITIY9,93c%s„ 

4. 	Tho pharmaceutical obainositiUnAthoovused in 0oeurdanCe'veitlyelahrt 3, whereinThe 

vectoriS•a;viral vector. 

5 	The pharmaceutical compositibaWlien used in acemidance With .any one of claims Ito  

4,.Wheitin'tlie thiltNAfra thiRNA detiVatiVe COMprising at least onemodified: 

internucleoside linkage, at 'least one modified sugar moiety, at least one modified  base, orany 

comitations thereof 

6. The pharmaceutical compositiOnwhen used:in accordance with any one oftlaitha I to: 

5, wherein the heart :disease litnyocardial infirefibn, isehernk cardiac:clisease, conges&ei 

cardiac failure, hypertrephietardionlyepatWxlilated cardionyupathyi  myotarditts;:or 

chronic eardiacjiiium 

7. A.methed for proliferailaggardionwoeytes wherein a nucleic acid that encodes A 

niillNA IS intr.gdqued and expressed in cardieanypeytes; wherein the iriiRNA-is.a substance 

comprising a seed sequence depicted by stg to NO; 2, wherein the rni1314 has a: 

carditirriyocyteiptelifemtien pittneting hetibii 

..$: 	The methOd Acepiding.0 claim 7, Wherein the substance comprisin the seed 

sequence depicted by SEQ ID,  NO: 2 is a substance selected from the: group consisting of 

Trrilt-37 (SEQ Ill Noi 9), pppillsors *ilea, as well as variants and analogs.thereof. 
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9. 	The method according to claim .7 or claim ti, wherein the unaletc:ackt that encodes 

miRNA having a cairdiontypeytoproliferetion promoting action is introduced into. 

t atelioniyocytes using:an expression veatit 

ip. 	The metho4 according...to claim, 9, Wherein the vector is a viral veetor, 

the 

II. 	The niethriti, ac Cording Many one of dating? to'10„ Whereinthe miRNA is a miRNA 

deplyarilve comprgSing at least,  one rop:diSed Mternneleogdelkplcageot leaskonernedgcd 

sugar moiety, atleasten0M041:0ed base, or any cornbinations,thereot 

' 


