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ITI 

§t8A0V$ : 7'r 	i=i1RNA0MotzitAniiigoifivzm 

alk3ni; 

[0001] *5E13Ait, v-(7 i=i1iNA -1110LiblittillltgaMTMA, ibliMC-641t1E11' 

—31..(fibliacM-641t1E11E4VgAtIzIMIt Z. 

WIRM 

[0002] fl1*I:811•Zibillitiilltgft, tiilltg`gkig.--D -COZt.:61), JP,Lifa-V3015A4 

Ot-flA I- l.A1:11#41,Z L L I: ck 1) — IIIVERftRtZ L , 43t 	41. Z 

L Lffits.0 . -.. OtZM , R41-  ZiblittailtgftftillifzEtt Z L LI: ,,I,) , 

ILARVgL 5 Ltzffi, i-0#14.W140,L, 61115*M0PV44,-  4  -E=,  t -C 

1, 	'5 L , Mts. Z ibatiilltgOlik4-V3EMffiE L I') . tiilill.flzftibillifitga)fE 

T, glilLiN - '&1 1- Z,, 	'5 iztsz o  

[0003] IL,N-ft L6bLI- ZibliMtft, 1E4 a 0E-Lig la 0M-21AL IS -D -C LNZ 

o •Vz, 'LAM - ,ttolCta6i)--cm< , 5t4*ft500/0f2 3-.:A4ts.LN 

. i-oLd), 	Jts.IL,N -641MA0133.1fftit, ElteitIttfizEIMAMEA 

/JNG, ady--c11--ezt,0L•ti=Dttz. 

[0004] L41. -eiL,N-641tgyZL L -C ft, iblitaNIRPIt 	-tfari 	--Z )-: 	I) AN 

J -V34---,N 1J4MMCAIJ/AtJE1141.-C 	t'zffi, 	LttGa011 - RIVEIYA 

41- Z Ls ti•L6rAlt-,454E --Zilet 	ZLL/Jqn1=D41.-COZ. •Vz, 

Aid-Cft, 	ilVfigTZ-V3ACE13.1M44, 3ZFIVINIA-V3 1,=: —7 ,)71--  ,,, 

AG) -i2A1-•=,,ZAJf iltsibaRT4--$15gt ZgOIJI-•=cZ*IltffiI;03-,:ts-) .--c 

-C 0Zffi, Lt•Gft)-ktaill.]%1MAI=A4-r , f474 -'N..111:=ILAJDVi- 04_, 0 

1=1.11 --Z t0-Cftts.LN. 

[0005] —, ibltlfOlftMaiLiNI-,=)kttZIR*IIVS%1MA-CZffi, SiRti'lit 
G/

—  

a)Z-V3Eltfitfl, itt a)IsPf*ill.JR1tiilAillAtE1 02 	4a)riralJN Gs — 

AROWs*ICALL --c*M-JEHLNZ L L itkIL 0 . 

[0006] 7-( 	1=1 RNA (1.t-F rmiRNAj L 0 5) ft, *11111.MI:=4?ItZA 	21^-25±1 
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0 	— KRNA-C 	Z. tiM/JN G ilgrilAVerIgitt < ig4 	tt-C 8 t). t f*A 

04-14tSiAl050.01401:80-CIRISRVI - t12-D -CLNZ3J`L L"-Cid 

tH 	41.--CLNZ. 

[0007] mi RNAft, if/ ADNA_Elz-_4?1-1- Zmi RNAiAllJN G s  • -f0-0+t,,FAVI 

-a0miRNA—mR.4_At (pr i -mi RNA) 	LL,--ce'41 	't,Z. ;(,\--C , t(A --CDro 

sha L IITIftt,ZRNase 	I I I1:4 -D -C 7°1=i-t 	:' 	41., *1970/1V2 -1-.0/• 

7 E:ANia- -1- Z iliiiiMmi RNA (pre-mi RNA) LtsZ Z. - -CAExpor tin-51:: 

-D -Mb\ G*IliftgNIzgli1 	41., Di cer L PT fftt,Z RNase I I I gIX1:-_„ -D -C 7° 

1=1 -t =,,'-.IN:11-.--C, 21 —25±1X0=*E0  i 	m i RNA (mature mi RNA) 	L 

ISZ . fl:Ami RNAft, -o 5 	0 —*E/ANAM4'litrAllaei* (RISC) L 

IlTiftLZ 	/ 0 NL4kfri*I'M L, tit IYOUI.1 V4 -DtI1475.A1 	a)mRNA 

1:=M* L, C4I14]5.0509, - #11$111- Z L L bqu G 41.-C 0 Z ( 	lig5M-1 , 

2) 	. 

[0008] mi RNAftl -DOttaW:_- L) 1 0004ffifi -1.-4?1 L -C 0 Z L ItAll 	41,, --41,-f 

tWarT3ZONII4JiAl050.R, 	Wiri L , 	/7- 

1J)3)) 	. 	tz , mi RNAft5tt 

, 3ME, r)-()I,A,SWORSOti*altAlz1M4-1- Z L L/P3J1G/A-,:ts-D -c - 

-C8 L), t 1-0LOIMilt7T7liktt-COZ. lifzELmiRNAOPAW:PI L 

--c ft, 	rA'AIDVL CADVCATROAffiXtS.Zmi RNA/ ,  < 4?1-1- Z L L /JN G , 

ItEAVI'Omi RNAG) PA4/Jq < 7T7Ilk 	41."-C 8 L). RE VX1E-1-  Zm i RNA, I1M 

fgVf11$1.1 -4-Zmi RNAG)M04?1/JM* 	41.-C 0 Z (41i,13ZU4, 5, 6) . 

[0009] •Vz, ibliJIIMMilL L --C.  ft, 	rA'IL,N1IJIL Altiblialz8d- ZmiRNAORN,7°  

1=1 7 7 -()144*/ 	< OUVFL,‘)1,-7°1 -.: 	-D -CIR*41.-COZ. - - a)—ii93ft 

.14i*I14] td:Mitit t frah 	tv-C 8 L). f 11 .t ft, ibllEt -C ftm i R-1 95 0 50.Effit'arl L 

-C8 L). W,Ami RNA 	$1.150.R, 	--.t_- 1- 	A 	i = sy 	7 r) A --e it, ibuffi 

llEt L, tirx31611151I-V3IL,N - 	I 	E L-1-  L L 	(Iiii3ZU1, 41iii3ZMot7 

) , •Vz, iblEt-e5tIR/J9o-k L --C LNZmi RNA- 	Zmii R-11tICA*11111.g0t9t 

- trA11-4--  Z L L 	(Iiii5M2, 41iii5Mot8) 4/JM*41."--C OZ. 
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3tfrIliMt 

1.-M1AX 
[0010] li,13ZMK1 : W02009/062169 

li,13ZU2 : W02006/107826 

4Pt'IWAX 

[0011] 4i,!,3zu1 : He & Hannon, 	Nature Reviews Genetics, 	5 : 	522-531, 	(2004) 

4i,13ZMot2 : Barte I , 	Ce I I , 	116: 281-297, 	(2004) 

4i,13ZMot3 : Berez i kov 	et a I . , 	Ce I I , 	120: 21-24, 	(2005) 

4i,13ZMot.4 : Esque I a—Kerscher & S I ack, 	Nature Reviews Cancer, 	6:259-2 

69, 	(2006) 

4i,13ZMot5 : Kent & Mende I I , 	Oncogene, 	25 : 6188-6196, 	(2006) 

4i,13ZMot6 : Zhang et a I . , 	Deve I opmenta I 	Biol ogy, 	302 :1-12, 	(2007) 

4i,13ZMot7 : van Roo i j 	et a I . , 	Proceedings of the Nat i ona I 	Academy of 

Sciences of the United States of America, 	103 : 18255-18260, 	(2006) 

4i,13ZMot8 : Zhao et a I . , 	Ce I I , 	129: 	303-317, 	(2007) 

feE910101W 

ftE9101gAl.ct 5 LIZall 
[0012] *API ft, iblinliiltgaMTAVXYLEtZmi RNAirlit L, WAmi RNA 	JEll Ott 

ibataitgam-rtm, iblialMalt1E11, 	—31.ZfiblialMaltJEllEM*Efl 

t4Vi'littZ L L -,ITEAL-4--zo 

MAE VIM--4-  Z tzet50)*R 
[0013] _LEIT EZ - fl'45A1-Zt:Ablz, *5E13Ati:D it, ibiittaitgoim_vgiti-Itz la 

L 1_,"-C7-( 	DRNA (RAT rmiRNAj L 05) 1::_f, H L -cu5-7,Vio, iba- 

taitgOPM_VatritZmiRNAtzgli-- ZW4*-fr-Dtto --L --c, istptu5totza 

, *5E13J1t G ft, ibli011iltgaMtVAMI-Zatz0miRNAVitl-- Z L Liza 

TAL, *5E13J1 - 5-tf11-Ziz-_,Y1 -Dt.z. 

[0014] *5E13JIGYA1011geL L -C, *5E13J1t G It, ibatifiltgaMtRififF111-1- 
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ZmiRNAVAiittZ. 	l').14i*11471::ft, *5E1310miRNAlzft, ll-FOSSOffit 

• LZ : 

(1-1) iblinliiltga)PAWRIEfFJEll 	Al-- Zmi RNA. 

(1-2) miRNAffi, fl:AmiRNARZffflAmiRNAG)111111Ei*, ItZflz-_i-tt,G0/!X 

i*RZMigtN/JNGISZIIIJNGifItRtLZ'AN-CZ, _EV, (1-1) IzENG) 

miRNA0  

(1-3) miRNAffi, SEQ 	ID NO: 	1RftSEQ 	ID NO: 	2/JNI=DISZ,— 1:g0.1 --gti` 

tt.W-CZ, _EV, (1-1) Rft (1-2) IzENOmiRNA. 

(1-4) SEQ ID NO: 	1/JNI=DISZ,— 1:g0.1 --gtiNt.Wffi, miR-148a (SEQ ID N 

0: 	3) 	, miR-148b 	(SEQ 	ID NO: 	5) 	, miR-152 	(SEQ 	ID NO: 	7) 	31.Zfi-41,G0 

VIM, ALY lz- -41.1=DOX1*34ZPMigl'AN/JNGISZ11/JNI=DilltRtLZ'AN 

"--eZ, _ER, (1-3) 	1:12,n0miRNA. 

(1-5) SEQ ID NO: 2/JNI=DISZ,— 1:g0.1 --gtiNt.Wffi, miR-373 (SEQ ID NO 

: 9) 34Y-011411E1*, ItZflz - 00.X.WRZMigttN/JNGISZII/J‘GilltR 

tLZ'AN-CZ, _EV, (1-3) IzENOmiRNA. 

[0015] *5E13J10Z2011,§4-1L L -C, *5E13J1tGft, 	(a) _EILLICAtillitgOtt9t 

1XYLE1F1E111-Zmi RNA”AttZtEgVt1E11 L -C, iblial,i+A -641t1"- Zt.:61) 

OEMAlgt, 	(b) ibli011iltgOMMYLEfF1111-Zmi RNA”R,Z1-Ztfig 

-, 1la1*OILMORV4I13111z4A1-  Z L LI: ,,I,) , 	MfRitclz80-cibata 

ltg -P119-6 	--Z L L 	-litiLl-Zibliala) -641tM, 	(c) ibilmta)%lt 

0tt&50EM0NI0L61)06Alliiltg0MMIEfFJEll Al"- ZmiRNA”Rtl- 

Zt<fita>ft1E11, Rit (d) ib1iala) -641t1:80--C1t1E1-4-- Ztz&501batillltge) 

PAWRIEfF1E11 - 1-ZmiRNA -M,-k--4-- Zffig, L L-c,I,2411-  z L Lffi--e 	z, 

iblialliltg0 PA WRIEfF111 	-4--  Zm i RNAG) EMJEll it lz -) o-c 05EI3J1 	- 421i:t1-  Z 

o *Apliz-_80--c imi RNA”R,II- ZtEtj L 0 -3 il, - s - , 	(i) fl:Ami RNAR 

ZffflAmiRNAGATIEi*, ItZflzi-ttGoz.x.waYmigtta, Rft (ii) AM 

flii RNARZffflAmi RNAGATIE1*, Itzfiz--41,GoA.X.f*RzfiSigliANti* 

ARittifiltgAlz80.-05EIR, - Ztz61)05EIR, 	—0 L L 	- I,N -3 . 
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[0016] 	_LILL-8605 	(a) a)EgMlt 05E13J11:P1 L -C, 	L) 141*04]1: ft, 

C̀),5 ISEMAIMt lz ft, ITC)I1§4W-AstLZ : 

(2-a-1) ibataitgoimmixiiiippl- -4-- zmiRNA-vt-4-- ztEt--g-ti's 'i.' 

liNCIIAlt1E11 EMAIMA. 

(2-a-2) mi RNAffi, fl:Ami RNARZffflAmi RNAGAilliEl*, It zfiz-_--41,G0%! 

Ri*azmigttaffiGtszgffiGintRtLzta-ez, _he (2—a-1) 1:72, 

N 0 EM mato 

(2—a-3) mi RNAffi, SEQ 	ID NO: 	1RftSEC) 	ID NO: 	2/JNI=DISZ—I:g01 --gs 

ti`tN"-CZ, _LE (2—a-1) Rft (2—a-2) IzENOEMVAto 

(2—a-4) SEQ ID NO: 	1/JNI=DISZ,— 1:g0.1 --gtiNt.Wffi, miR-148a (SEQ ID 

NO: 	3) 	, miR-148b 	(SEQ 	ID NO: 	5) 	, miR-152 	(SEQ 	ID NO: 	7) 	3C0:--41,1=D 

GAIEf*, ItZflzi-tt GOO_Xf*RZgRigttNIJN G tSZnIJN GifftR 	tLZ 'It 

a -e 	z, _LE (2-a-3) lz ENO EMAIMIto 

(2—a-5) SEQ ID NO: 2/JNI=DISZ,— 1:g0.1 --gtiNt.Wffi, miR-373 (SEQ ID 

NO: 9) atf- - 011411E1*, ItZflz - 00X.f*RZfffitttN/JN G IS Z 11/JN GiNtR 

tt.Zi-ttN"--C 	Z, ±7,2, (2-a-3) 1:-_,ENOEMAIMIto 

(2-a-6) ibataitgoimmixiiiippl- -4-- zmiRNA-vt-4-- ztEt-, 'bat 

ltglz4ARY5EI.E -t- Ztz6b05EIR, 	—Rft 1)7KV—IAL L-C-A1_,N, ± 

V, (2-a-1) — (2-a-5) 0 OfttlJN 1 IAlz,I,ENOEMVAto 

(2-a-7) 	—ffi, r7-(11,A'7—Rft4r)-( )1,Aili5EIR, 	--C 

Z, _LE (2-a-6) 1:-_,ENOEMAIMIto 

(2-a-8) 	ij, 	)11A 	— ffis  7 -J I Ij7 	)11A / 	— , 751135641-'7 ()1, 

A (AAV) 	—, 	1, 1- Dr) -(11,A 	—, 19*.t3311Xli r) -( )1,A (HV 

J ; A 	, -tY-(i-J7(01,A) ,—, 	1,: ,-J7-()1,x, —, '77'x= 

71j7 	)11A 	—, = r7 1' 1) * V 7A Ij, 	)11A• 	—, /i7K/i rj7 	)11A 

— /J‘GifitR41•ZtJa).--CZ, _LE (2-a-7) 1:-_,ENOEMAIMIto 

(2-a-9) mi RNAffi, i_PtS. < L t, --®1e fnz7 1.7J-=. Knee, i_os< L 4_, 

--)0115SA,HEMJ` , i_PtS.< L t,--Doiesita, RitLt.Govie-t---g-ti• 
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, mi RNAL*54WC 	Z, _EV, (2-a-1) — (2-a-8) 0 OfttlJN 1 lAlz ?MOE 

Meat. 

(2-a-10) ibilmtffi, ibatris, Jpdattic.,4,t, '5 -DifailtiL,N, JIBt 

ibarf, 	rx311c)a-rf, iba-ARitattic)-ez, _EV, (2- a-1) — (2 

-a-9) 00-f 't,l5' 1 lAlz,12,NOEMARgto 

[0017] fit_-, _BILL-860-3 	(b) a) -641tMG)5E13)11:13A L, --c, „1,)141*11471:: 

ft, 	La),, -3 tc -641tAlzft, ll-F011§4-1ffitstLZ : 

(2-b-1) ibatifiltgOiMinifF111 - 1-Zmi RNA - M,I'1"-  Z t<fig -, 11:I1*0 

ibliJI0r474I131Alz4ATZ L LI:=,, I') . 	PAVILL (:: 8 Lvribateg 	to 

--Z L L 	-Iiit LT Z 611J140 -641tMc, 

(2-b-2) mi RNAffi, fl:Ami RNARzsfflAmi RNAGAIIM, ALZSIzi-41,G0/: 

Xi*RZMOttNIJNGtSZWJNI=DifitRtLZtt.N-CZ, ±,12, (2-b-1) 1:12, 

10 -641tMc, 

(2-b-3) mi RNAffi, SEQ I D NO: 	IR ftSEQ I D NO: 	2/JNI=DISZ,— FIUI.1 --gs 

tiNt.WC 	Z, _EV, (2-b-1) R ft (2-b-2) 1z,I,ENW641tM. 

(2-b-4) SEQ I D NO: 	1 /JN G IS Z 	— FIU1.1 --AstiNtNffi, mi R-148a (SEQ I D 

NO: 	3) 	, miR-148b 	(SEQ 	ID NO: 	5) 	, miR-152 	(SEQ 	ID NO: 	7) 	1 	ZSi-41,G 

GAIIM, ALZSIz- -41.1=DOXi*RZSffitttN/JNI=DISZII/J‘GifitRtLZt 

N-ez, _EV, (2-b-3) 1z,12,1MaltM. 

(2-b-5) SEQ I D NO: 2/JNGISZ',— FIU1.1 --gti`t.Wffi, miR-373 (SEQ ID 

NO: 9) a ZS- -  OnliEi*, ALZSI:- .00Xi*RZPMigt.W/JN G IS Z 11/JN GiNtR 

41,Zi-tt.W"-CZ, _EV, (2-b-3) 1:7,2,N0)%ltM. 

(2-b-6) ibatifiltgOPMEtifF111 - 1-Zmi RNA - M,I'1"-  Z t<figa), 11:Ii*0 

ibliJIORV4I131A0 4A - 5ET.E, 	—R ft I) * V —AI: ,, L) fr -3 , ±7,2, (2 

-b-1) — (2-b-5) 0 0-fttiJN 1 lAlz,12,1MaltM. 

(2-b-7) 	—ffi, r7-()1,A 	7 	—Rft4l= r7-(J1.A'I'5EN, 	7 	--e 

z, _EV, (2-b-6) 1:7,2,N0)%ltM. 

(2-b-8) 	'-'7-( )1,A 	—ffi, 75/1-j7()11A/—, 751Iiit1$rj7()Ii 
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A (AAV) 	—, 	1, 1- 1=1 r) -( )1,A 	—, 	19 *ibin;RXili rj, -01,A (HV 

J ; A, -t :Y-( r) -(J1,A) 	—, 	1,:'-'7-()1,A, 	—, 	r = 

7 ij, 	)11A 	- , =' 7 1' I) * V 	A Ij, 	)1i A 	-, / i * / i I-) 	)1i A 

-/JA GiitRtLZ t0"-CZ, _EV, (2-b-7) 1:7,2,NO*11tM. 

(2-b-9) mi RNAffi, i_PtS. < L t,--)0115S 	1.7J-, KrnitSes 	j,  td: 	Lt 

--)01eSflti103`, i_PIS<Lt --DoieSitX, R ft L 41. G Vgle-t- --Asti• 

, mi RNAL*54i*--C 	Z, _EV, (2-b-1) ^-(2-b-8) 0 OfttlJN 1 lAlz ENO% 

1tMc, 

(2-b-10) 6§11-Mffi, ibada, JtiroritiL,4,t, 5-Aattic), JIBt 

611151i, trx31611151i, 61115ARitattic) -ez, _EV, (2-b-1) — (2-

b-9) 0 OfttlJN 1 lAlz,I,ENO*11tM. 

[0018] V•::, _El.  Lt::164-10 .5 t 	(c) O1t1E1105t13J11zR1 L -C, ,, 	I') 141*nlzft, 

C̀),5 ISMEllizit, ITOP.§4-1ffitstLZ : 

(2-c-1) ibliMM-641t111E4VglatONIOL61)001itiilltgOPMRYLEfF111 

l-ZmiRNA”R,ZI-Ztfigoitill. 

(2-c-2) mi RNAffi, fl:Ami RNARZffflAmi RNAGAilliEl*, Ittflzi-41,G0/: 

al*azfffitttN/JN G tszg/JN Gin* 	41.zilt.W-e 	z, _EV, (2-c-1) 1:72, 

NOVI. 

(2-c-3) mi RNAffi, SEQ I D NO: 	IR ftSEQ I D NO: 	2/JN G IS Z 	— 1:gUll --g' 

tiNt.WC 	Z, _EV, (2-c-1) R ft (2-c-2) 1:7,2,ft0V11. 

(2-c-4) SEQ I D NO: 	1 /JN G IS Z 	— FIU1.1 --gstiNtNffi, mi R-148a (SEQ I D 

NO: 	3) 	, miR-148b 	(SEQ 	ID NO: 	5) 	, miR-152 	(SEQ 	ID NO: 	7) 	3C0:-.41,1=D 

OnliEi*, ItY 1:- .41.1=D00.X1*RZM1gtN/JNGISZII/J‘GifitRt1.Zt 

NZ 	Z, _EV, (2-c-3) 	1:7,2,ft01 111. 

(2-c-5) SEQ I D NO: 2/JN G IS Z 	— FIU11 --gstiNt.Wffi, mi R-373 (SEQ I D 

NO: 9) atf -OinliEi*, ItZflz -00.Xi*RZMigt.W/JNGISZ11/JNGifitR 

41,Zi-ttN"--C 	Z, _EV, 	(2-c-3) 	1:7,2,ft01 	11. 

(2-c-6) ibategoiMixiiiiippl-1-- zmiRNA-V-k-1-- ztfit-, ibatiii 
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alz4ARY5EIR, --Zt.:61)05ET.E, 	—Rft 1) 7KV — AL L-Ct-t, ± 

V, (2-c-1) — (2-c-5) 0 OfttlJN 1 lAlz,ENOVII. 

(2—c-7) 	—ffi, ')-()1,A 	—Rft4H7-( )1,A ti5EIR, 	--C 

Z, _EV, (2-c-6) 	1:7,2,10)ft111. 

(2-c-8) ij, 	)11A 	— ffis  75J H7 -( )1,A, 	—, 7T/ (jAW-) -01. 

A (AAV) 	—, 	1, 1- 1=1 r) -( )1,A 	—, 	19 *.olin;MXtir) -( )1,A (HV 

J ; A, -t om '-(r)-()I,A) 	—, 	1,:'-'7-()1,A, 	—, 	'77'x= 

7 ij, 	)11A 	— , ='7 1' 1) * V 	A Ij, 	)11A 	— , / i * / i 1j7 	)11A 

—/JN GifitR 	41,Z 4_, 0"-C 	Z, _EV, (2-c-7) 	1:7,2,fte)ft111. 

(2-c-9) mi RNAffi, i_PtS. < L t, — DoiesZ71LJ=i Knee, i_os< L4_, 

--DO1eSflIf03` , 1.0S< L t --Doiesi la, R ft L 4. G 0M-S -- -at,' 

, mi RNAL*54M-C 	Z, _ER, (2-c-1) — (2-c-8) 0 Oftt,IJN 1 1i1:1 	{ 

Plo 

(2-c-10) 6§14-mffi, icAtea, JpiiniatiLA,t, :5 -DifailtiL,N, JIBt 

ibarf, trx316;1151i, iba-ARitikittic)-ez, _EV, (2- c-1) — (2 

-c-9) 0 0-4-'41,ffi 1 lAlz,ENOVII. 

[0019] Mlz, _BILL-860:5 	(d) a)t<fig05E1311:13A L-c, „1,)141*11471::ft, 

L C),, 5 tSAfiglz ft, 1l-F084-1ffitst1,Z : 

(2-d-1) 611,t0%&1::_80-Cit1111-Zt.:6-6061A1111MOMMYLEfFJEll 

-4"- Zmi RNA 	-M,Z -4--  Z tfigc, 

(2-d-2) mi RNAffi, fl:Ami RNARZffflAmi RNAGAilliEl*, Ittflzi-41,G0/: 

Xi*RZMigtN/JNGISZII/J‘GiEtRtLZ'AN"--CZ, _EV, (2-d-1) 1:7,2, 

$10t(Ego 

(2-d-3) mi RNAffi, SEQ ID NO: 	IR ftSEQ ID NO: 	2/JN G IS Z 	— IzgUll --g' 

tiNt.WC 	Z, _EV, (2-d-1) R ft (2-d-2) IziENG)<Ego 

(2-d-4) SEQ ID NO: 	1 /JN G IS Z 	— IzgUlltstiNtNffi, mi R-148a (SEQ ID 

NO: 	3) 	, miR-148b 	(SEQ 	ID NO: 	5) 	, miR-152 	(SEQ 	ID NO: 	7) 	3c0:-  .41,1=D 

OnliEi*, Itti,  1:- .41.1=D00.X1*RZM1gttN/JN G IS Z 11/JN GiNtR 	41.Z 
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N"-CZ, _LE (2-d-3) IzEOt<fig. 

(2-d-5) SEQ ID NO: 2/JNGISZ',— 1:g0.1 --gti`t.Wffi, miR-373 (SEQ ID 

NO: 9) ati,- -OinliEi*, ItZflz -00Xi*RZMigttN/JNGISZII/J‘GifitR 

41,Zi-ttN"--CZ, _LE (2-d-3) 	fziEOtfig. 

(2-d-6) ibataitgaMMIEfFJE11-1-- ZmiRNA-Vtl-Ztfig-, 'bat 

ltglz=4ARZfAIR,Ztz61)05EIR, 	9 —Rft 1) 7KV — AL 1, -C-A1_,N, ± 

V, (2-d-1) ^-• (2-d-5) 0 OftLiJN 1 iAlz,12,NOtEgo 

	

(2-d-7) '9—ffi, r)-()I,A, 	9 —Rft4r)-()I,Aili5EI.E, 	9 --e 

z, ±,12, (2-d-6) 	IzEOt<fig. 

(2-d-8) ij7 	)11A 	9 — ffis  75 J r) -( )I,A, 	9—, 75 I IsitiSr) -( )i, 

A (AAV) 	9 —, 	1, 1- 1=1 r) 	)l,A 	9 —, 1E1 *A3V-iXti r) -( )1,A (HV 

J ; A, -t:9'f rj, -(J1,A) 	9 —, 	1:'-'7-( )I,A, 	9—, 	r) 	= 

7 r)-( )1,A 	9 —, =r7 1- 1)7K v 	A r)-( )l,A, 	9 —, /i7K/ir)-()i,A 

9 —/JN G 3E* 	4'LZ t 0-C 	Z, _LE (2-d-7) 1 z 7,2,NOt(Ego 

(2-d-9) miRNAffi, i_PtS. < L t, --Doies 	i.A-=. Knee, i_os < Lt 

--DOMSA,HEMJ` , i_PIS<Lt --Doiesita, Rft Lt. G Ofgle--  -at,' 

, mi RNAL*54i*"-C 	Z, _LE (2-d-1) — (2-d-8) 0 0-4-'41,ffi 1 IA lz ENO t< 

. 

(2-d-10) 6§14-mffi, icAtea, JpiiniatiLA,t, 5 -D ifailtiL,N, JIBt 

ibarf, trx316;1151i, ICAARft'll'ItiLiN"-CZ, _LE (2- d-1) — (2 

-d-9) 0 0-4-'41,ffi 1 IR lz 7,2,NOtEgo 

[0020] *5E13J1 GA3G) Se L L. "r , *5E13J1t G ft, _LI L, tz ICA*11111.g 0 #1961X Alp 

111 	--4"- Zmi RNA -M,Z -4--  Z t<fig -.1t1E11 1, tz , 6105*IiiltgaMTMA 	-421itt Z 

. 	L) 141*11471:: ft, 	La),, 5 ISICA*11111.g0M-16_Mlz: ft, 1l-F084-1ffit- 

ttZ : 

(3-1) ibataitgoimmiXIEfF111 - 1- ZmiRNA -VttZtfig -, ibatifiltg 

1: ALAN, 	-- Z L L -IiitLtZILA)5*111110#191-MA. 

(3-2) miRNAffi, fl:AmiRNARZ.):fflAmiRNAG)111111E1*, It Zflzi-tt.G 03'•_X 
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i*RZMigtN/JNGISZII/J‘GiEtRtLZ'AN"--CZ, _EV, (3-1) IzENG) 

,D 

(3-3) miRNAffi, SEQ ID NO: 	1RftSEQ ID NO: 	2/JNI=DISZ,— 1:gUll - tti` 

ttN"-CZ, _EV, (3-1) Rft (3-2) 1:72410M. 

(3-4) SEQ ID NO: 	1/JNI=DISZ,— 1:g0.1 --gtiNt.Wffi, miR-148a (SEQ ID N 

0: 	3) 	, miR-148b 	(SEQ 	ID NO: 	5) 	, miR-152 	(SEQ 	ID NO: 	7) 	3C0:--41,1=DC) 

VIM, ItZflz--41.1=DOX1*RZMigl'AN/JNGISZII/J‘GifitRtLZ'AN 

"--CZ, _EV, (3-3) 1:72,NOM. 

(3-5) SEQ ID NO: 2/JNI=DISZ,— 1:g0.1 --gtiNt.Wffi, miR-373 (SEQ ID NO 

: 9) 7 tf- - 011411E1*, ItZflz -00.X.WRZPaigttN/JNGISZII/J‘GifitR 

ttZtN"-CZ, _EV, (3-3) 1:=7,2,10)M. 

(3-6) ICAtifillOgaliZififFJEll - 1-ZmiRNAIRT1-ZtAEg -, 5EIR,/< 

-Rft 1)7KV-L. - JEHLN-cibilettatgaA-4-- zLL -g-ti,, _EV, (3-1) - 

(3-5) 0 Oft./Jvl IRI:=7,2,NOM. 

(3-7) 	-ffi, r)-()I,A, 	-Rft4r)-()i,Aili5EIR, 	--e 	z 
, ±7,2, (3-6) 	IziEG)M. 

(3-8) ij, 	)11A 	— ffis  75 J H7 -( )1,A, 	—, 75/13it1$r)-01,x 

(AAV) 	-, 	1,1-1=1r)-()i,A, 	-, 	19*.[Ein;MXtir)-()i,A 	(HVJ 

; 	il, -tY-('-'7-(J1,A) 	'̂ '7 	-, 	1,:'-'7-()i,A, -, 	r7 	= 

7 ij, 	)11A /‹ 	— , ='7 1' 1) * V 	A Ij, 	)11A 	—, / i */ i 1j7 	)11A 

-/JN G 3E* 	41,Z 4_,0- 	Z, _EV, (3-7) IziENG)M. 

(3-9) miRNAffi, i_PtS.< L t, --Doies 	1.7J-=. Knee, i_os< L 4_,-  

- D OfeSflf,f03` , i_Pts < L t,--Doiesita, RitL41,Govie-- --g-ti,, m 

iRNAL*541*--CZ, _EV, (3-1) — (3-8) 001-'41,ffillAlzgE,ROM. 

REAODZA 

[0021] *5E13A1z1. Zmi RNA -111 0 Z L LI: ,,I) , ibataitgoigomm, 6§14-ma 

PI 	-RZfiC)§CaltJEllEgOEflt -421i:t1-- Z L Lffi-e 	Z. *It 

i3j1 iz%Z iba-taitg 0 *Jim* 	JEll otLis, fft*m„ (,) ts-n*iv•Jizibillitillltge) 
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*111113M 	-1P541_,, ffflli - i1916_ 	-.Z L L ffi"-C 	, fflAMI= ck 1) i'M 	41. 

t:611*ig ft,  t•frAP.10 A 	1) —=, 	‘1E113t.Z):410%&1110*Iiiltg L 1, "rt1.1 

1111-Z LLffi—ez. 	v.-.:, 	fflAM -5.A1%Iti-1:iitiE111.- Z L L 1::-,: 	L) , 

ibatifiltgOVE-V3 41zE la 1-  Z iblial04tEItill.] -641tOTSI glibt14 

Gtt.tto *A1311::_%ZmiRNAft, ICAlliiltglz5k1 l,"-CE-41:=MTAAti - T1-L L 

/fi311 G /Az t s -Dtz  . 

A 	OprEW*1-SigBil 

[0022] [Ed] 01 ft, mtim21:80—c, miR-148a (SEQ ID NO: 3) , miR-152 (SEQ I 

D NO: 	7) 	, mi R-373 	(SEQ 	ID NO: 	9) 	1- 	A7m 	9 	1_,t-.:4)11-ttlaI 

ibatiilli'grz8(tZKi671iMilbatiilltg* -7T7tECZ. Ki 67ft, tiilltg 

/ON"-CL), PnialliltgVAffitZt.:61)07—)J—L L-CJE110 G Z 	:/0 

N"--CZ. 

[E12] El2ft, mtim31:80—c, miR-148a (SEQ ID NO: 3) 	, mi R-152 (SEQ I 

D NO: 7) , mi R-373 (SEQ I D NO: 9) 	-5EIR,-4-Zetil .t75/ .7-(11.A-!S 

--1.-.:4)11-ttliMIL,Nalliill'glz=811-•ZKi 671Wilballiiltg* - 7T71-  El —ez. Non 

efttl,f1 - 7T71-. 

[E13-1] E13-11t, mtiM41:80"—C, mi R-148a (SEQ ID NO: 	3) 	, mi R-152 (S 

EQ 	ID NO: 	7) 	, mi R-373 	(SEQ 	ID NO: 	9) 	1- 	A 7 i 	9 	1_,t-.:4)11-t 

tiMblittiilltglz 811-  Z ') ACE LA 1- ,H3 (H3P) liMilbatiilltg* -7T71--  El —e 

Z,c, 

[E13-2] E13-21t, mtiM41:80"—C, mi R-148a (SEQ ID NO: 3) 	, mi R-152 (S 

EQ ID NO: 	7) 	, mi R-373 (SEQ ID NO: 	9) 	-5EIR,-4-Zfgltil .t75'/ H7-01.A 

-),77.LM 	--t-.:4)11-ttIMICA11111tglz-_811" ZH3PIIMIICAlliiltg* - 7T7 -4-  ®Z 	Zc, 

None fttl, f1 	7T71-. 

[E13-3] E13-31t, mtiM41:80"—C, mi R-148a (SEQ ID NO: 3) 	, mi R-152 (S 

EQ ID NO: 	7) 	, mi R-373 (SEQ ID NO: 	9) 	-5EIR,-4-Zfgltil .t75'/ H7-01.A 

-i,tm--t..,-)ii-tti,mic,Niingiii.g 	-fj-tH3Pfj-i",1*, 	fj-tTropon i nTfj-ti*, 	DAP I -e,gz--. 

t, Ltz*Iiiltganitbr4A-CZ. H3P:6, TroponinT: 	DAPI :* 
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[04] 041t, mtiM51:80"-C, miR-148a (SEQ ID NO: 3) 	, miR-152 (SEQ I 

D NO: 7) , mi R-373 (SEQ ID NO: 9) 	-5EIR,-4-Zetil .t75'/ .7-01,A 	t 

i*A I:80-C 	v 1-611MI:=TM --t-.:Ibliafglat)JA-1 -•=811- ZKi 671WIICANfi 

ltg* - 7T7 -1- El -CZ. 

it In 	-A'S-4-Zt-.:6150)ffra 

[0023] *5E13J10Aa1-.:80-C, 33`ti-tt''*`', Ott*, *Iiilitt*RZfAlq#4 .DNA 

agt40-004MARZPft*Rffilz-DO-C, 	Itft, lilz7T7 	41.tc:01•41.1f 

, ffl6J`Ting)naili•Jtci—irt -  ON L•14Z . 	Lt. Glz-_ ft, f'1t ft, Mo I ecu I 

ar Cloning : A Laboratory Manual 	Mr3ta 	(Sambrook & Russell, 	Cold Spr in 

g Harbor Laboratory Press, 	2001) 	; Current Protocols 	in Molecular bio 

logy 	(Ausube I Gg, John Wi ley & Sons, 	1987) 	; Methods 	in Enzymology 

I) —X 	(Academic Press) 	; PCR Protocol s: 	Methods 	i n Mo I ecu I ar Biol ogy 

(Bartlett & Str i I ingg, 	Humana Press, 	2003) 	; Animal 	Cell 	Culture: 	A 

Practical Approach Mr3ta (Mastersg, Oxford University Press, 	2000) 

; Anti boi des : A Laboratory Manual 	(Har I owG & Laneg, Cold Spring Har 

bor Laboratory Press, 	1987) 	0 IN "--e 	Z . 	t.: , *13J0111,1:-_ 8 0 -C 0 N 

tt.Z*111.g±laI, *ltgtt*AUG)t.:61)0EVARY4-v 1-ffifttlktv-C8 

lj 	(Sigmat, Aldricht, 	Invitrogen/GIBC0t, Clontecht, Stratagenet 

/JNG) 7d-MIzAl- Z L Lffi-C - Z. 

[0024] *A13J1ft, Z1011,§6L L-C, ibli011iltg0PAWRIEfF111 - 1- ZmiRNAVA 

lit-1-  Z0 

[0025] *5E13J1ft, Z2011,§4-1L L -C, _LI LLICAitillltg0PAWRIEfFJEll - 1.- Zmi 

RNAVT-1- Zt<fig4t1E11 L -C, iblial+A -641t-1- Zt.:61)0EgYZAIM'It ; iba-

tiilltgOMMIEfFJEll --1-  Zm i RNA -V -Z -4--  Zt<fig -, 1la1*OILMORV4I13% 

1:4A1- Z L L I: ck 1), fflAft131A1:80-Cibliallili -ifffi6_ --Z L L 	-Iiit 

LtZ6§110%ItM;IbRIM-61.1tPIEMMAtONIOL- 61)06a 

*Iiiltg0PAWRIEfF111 - 1- ZmiRNA -M,T-4-- ZtEgoitill ; -- L,--c,c)§m0 

*,&1:80-C4t111-4-Zt.:&50, ibatiilltgOPMRIEfFJE11--1-ZmiRNA-M,T 
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1"- Ztfig ; 4_, V:421#1-Z. 

[0026] *ItI3J1ft, Z30 11,§4-1L L -C, _hill Ltzibilet*Iiiltg0P,MinifFiEll-- Zmi 

RNA”Rti-ZtEgVt1E11 Lt_-, ICAlliiltgaMTMAVAlittZ. 

[0027] ILAttliiftg 

*ItI3J11:%ZA -1110"-CPMTA --Z)11*LI- Ziblinliilift, —Nlz, g 

i*Ic)a-taitg, imi*Ic)ataitg, ItZflzlift'A.',Iblittillltga)-1-'<"-005EtRIN 

OICAlliiltg 	- -A•siv"--C 4_, 0t LN. --. L -C , *ItlEIJI 1:8 Lvt ft, IIM*Lat0iblinfl 

AI:4?11-Zibatiilltg - 11M05k1-*L 1-Z L L ffi"--CZffi, *RIEIJIGYA1G) 

P.§634 YZ3084-11:: 8 Lvt ft, t l*M•0±f4IICA5*111114 -•ttiElltzLL t, -e 

Z. 

[0028] *ItI3J11: 8 Lvt , t 1*5•0ta 	'CAt 	l L l,"-C ft, eon 5 ISIJMN, EH* 

OICANIM"-C-D-CtitJElltZ L Lffi"--C, frtfl, ti*IbliaJDZIJ‘GR„ 

V14044 G)MI:= ,, 1') J'hiLt-.:Ibilet*Iiiltg, Rfti-ttiMiStlaIfe#T 

-el —519111f2 liAtIM L t.:4)11-ttIMIAltg till 0 Z L Lffi -C 	Z . xlimi•Jtsibio5 

miiii0g4Imittz< 0 • 5aotlz,12,$1 	41."--C LNZffi, 1-t*OVS.ML L-C 

ft, Chiene)Matfi-OZA (Chien et al. , 	The Journal 	of Clinical 	In 

vesti gati on, 	75:1770-1780, 	(1985) 	; Me i de I I 	et al. , 	Amer i can 	Journal 	o 

f Phys i o I ogy, 	251:H1076-H1084, 	(1986) 	; Tamamor i 	et a I . , 	Amer i can Jour 

na I 	of Phys i o I ogy, 	275: H2036-H2040, 	(1998) ) 4VtlE11-4-- ZLLffi-eZ 

0 

[0029] •V.:, gicAlbAlliiliL l,"-C ft, _hrzogijiziRG-f, tAmmilvj‘G33\40,p5  

4 L --C 44 GtLLICA5*11111.gt•Vzt- LZ. *A13JIGY-Altiz- E11oGtLZ$**111.g 

Lit , EMWAtficAT-CibatiilltgelfM-1-- Ztifiltgiz,HE L,44 ziliNA 

Lt_ -ptil*L, 141*114]lzft, UtztiaI*11111.gL L-cm<1till41.--ci,Nz7 

'fix, --)1,, 	t 1- 4 0 ilgriLa t Ela *a) ailiMEI 	(ES* 111) -V3iiitiNt$* 

*Iltg ( i PS*1111tg) 	, ailitMAlliltg (EGNilltg) 4an,htilt$**11111.get-fZLLffi 

-ez. Lt.Gotaiitgofpw, ett, 1g4miz-_-Do-cit, niz-_galy.,tsm 

1- 	—)wA1 141.-c4-31), 	tft, atza)-*Wil, girt ft, Man i pu I at 
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i ng the Mouse Embryo : A I aboratory manua I 	(Hogan Gtl, Co I d Spring Har 

bor Laborayory Press, 	1994) 	-V3, Embryonic Stem Ce I I s 	(Turkseng, Huma 

na Press, 	2002) 	, 310420003ZU (Matsui 	et a I . , 	Ce I I , 	70:841-847 

, 	(1992) ; Shamb I ott et a I . , 	Proceedings of the National 	Academy of Sc 

i ences of the United States of America, 	95:13726-13731, 	(1998) 	; Ok i ta 

et a I . , 	Nature, 	448:313-317, 	(2007) 	; 	Takahashi 	et a I . 	, 	Ce I I , 	131:86 

1-872, 	(2007) ) 	VET Z L LI: 0t 1) , 	Lt. G 0 y"it.'1'1$**11111 	74M IziVII 

tzLLffi-e-zo *5E13AizillozLLffi-ez$**Eiiiit, _LILL$**Eiii 

IzIRGt, ES*1111tgLffilgtOffM1- Z$**11111.g"-C41.1f0f41.--e -D -c 	it 

1111-Z L Lffi"--CZ. 	L VMS-, EStaltgLffilgtOffML ft, ES*11111.glz-AX114] 

tar.* 	(#nR) 7 —t —04?1-V3ES*EiliXntSiA105EI.E, MI: ft 

F-7 (teratoma) fffIg.-V34-)(  57 r)Affflg,L 0 -D tt, ES.. MI: 

tcalliltgtt*II4T1iNt -D -Ct&TZ L Lffi"--CZ. 

[0030] • t:_- , 	ES., 11 	L ffilgtOffM 	IS L 411111R ft 	,"it.'1.1$**11111"--C ft IS L411111 

-C 	-D "r t , 1.PIS < L tEAUWAtIMT-CiblittiilltgelfM - 1-Ztifiltglz3,` 

4ELT4ZiliN - Lt:_111111"-C4.1f, *It13J11:=ENOM -1EIILNZ L Lffi"-C 

'Z c, 	LaAtAlliftgenl.1L L -C, te*IliftglzElEl*TZALIZIIIAA$**Iiiltg (Bru 

der 	et a I . , 	USP 5,736,396 ; Pittenger 	et a I . , 	Science, 	284:143-147, 	(1 

999) ) 	-CMG.. )1' 	(Mak i no et a I . , 	The Journal 	of Clinical 	Investigation 

, 	103:697-705, 	(1999) ; W001/048151) 	, 10.1MIzElEAtZSpoc*Ili11g (W003/ 

035382) 40*IiiltgVM L l,"-Ce(fZ L L ffi"--C 	Z. 

[0031] *Iti3j11:80"-C, $**IltglJN Gibliallili - i'PN1-ZtlaIML l, "-C ft, 'CAM 

ltg033`4Elf541:381_,t:_- M-C41.1f, Of 41.0±1aIM-C -D -CtlE110Z `L 

ffi-  - e 	Z . III*1110's43` tit -4AI:-  D o-cft , 13 lz4k00A/AftL 	tt,-c8 

L) , 	It--C41.1S, firtft, Embryonic Stem Ce I I s (Turkseng, Humana P 

ress, 	2002) Oets.Irt-l'3, atce) _• 	3ZMot (K I ug et a I . , 	The Journa 

I 	of Clinical 	I nvesti gat i on, 	98:216-224, 	(1996) 	; Wobus 	et a I . , 	Journa 

I 	of Molecular 	and Cellular 	Cardiology, 	29:1525-1539, 	(1997) 	; Kehat e 
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t al . , 	The 	Journal 	of Clinical 	Investigation, 	108:407-414, 	(2001) 	; 	X 

u 	et al . , 	Ci rcu I at i on 	Research, 	91:501-508, 	(2002) 	; Takahashi 	et al . , 

Ci rcu I at i on, 	107:1912-1916, 	(2003) 	; Field 	et 	al . , 	USP 	6,015,671 	; Xu 

et al . , W003/06950) 	1,TtZ L L 1:-_,'J , magffiGibataitgiElf, 

-4-4-- ZLLffi-eZ. 
[0032] 7 	I=I RNA (m i RNA) 

*ItI3J11t, iblinliiltgaMMIEfFJE111-Z 7 -(7 I:I RNA (mi RNA) 	I 'A' itt 

TZ. *A13J11::_%ZmiRNAL l,"-Cft, iballiiltgaMTAVULEtZ t0"-C41.1S 

ea)„ -3 tsm i RNA-C 	-D "r 4_, ,, 	< , _LEICA*1111tg 	Mt 	--. Z t.:&51::_itiEllt 

ZLLffi"-CZ. 

[0033] *RIEIJII:=80-C, mi RNAL ftliWiLffittPAtt-C4r41::- 	< It V, L "r 0 

Z9 :i0 N— KLi'S.0/.1NV'SRNAOL L"-C 	(,), ftt, 3.3\4L, Ynktse 

4tstaIR,*(z1M4L-coZL .tG41.--00Z. *A13J11:80-C1t1llt Z 

LLffi"--CZmiRNAL 1_,-Cft, g:AmiRNARZffflAmiRNAG)111.1E1*, It '0:1:-_--

tt,GC)%:X1*31.Zfffi1gttNffitstt.Z. *A13J11::_%ZmiRNA1t, —*E"-C-D 

[0034] *RI3J11:: 8 Lvt, g:Am i RNA Lft5-'61:-_7°  I=1 -t 'i 	7 	41.t.:m i RNAG) L L 

"-C 	1,J , 	15f5' 	30 	1,71- 	1:0A 	(, < ft 2-1/JNG25 	1,71- 	FOR 

) ""CZ. f1:AmiRNA1t, fl:AmiRNA`05' 	11:11.101/JNG12VCC)1, 

71- 	1:0 -3 	a)1.-I'S< L t611:10310.1 - Zz7 1,71- 	1: .4 -4.- Z 	(WiA 

1,7j- 	pai33,\ ft 1 =,— KiliC 	L4_, ilTiftt,Z 	(Brennecke et a I . , 	PLoS Biol 

ogy, 3: e85, 	(2005) ) , —110mi RNA/JN G tS.Zmi RNA 7 7 :4. I) -VNgt Z L 

Lffi-eZ. 4t -D -C. mi RNA7 7 7::-. ')-1:1t, f1:Ami RNA05' 	faiAffi im---e 
Zffi, 3' 	1f11.11tXISZ, afT3ZOg:Ami RNAffitstt.Z 0 	ill L;mi RNA7 7 iz. I) 

—1:1X L-COtt1t3' 11:11M±AgggUllffiXt.r.-D -CLvt 4_, ROCAPtitZ 

L 1t, 1M *tit, Bagpipe 3' 	UTlirrilz 	Z 1 /J‘Fift08-merig),— KfaiA0g0.1 

( 	— KEN) 	iz-_gi L, --cw,E, 	41,-c 8 'J 	(Brennecke et a I . , 	PLoS Biology, 

3:e85, 	(2005) ) , L 0$.01.10±1e, VII Lt.:1 /J‘Fift08-merGY,— Kfale) 
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gUll/JWA-4-  Z EN L$114114] /SRN -5' ill 1:-_ j: 	1--  Zm i RNA 7 7 iz. 1) — 

g-4-Zmi RNA011:102-DOWS.Zmi RNAffi, 3' 	11:11.1ffiXISZ I: 4_, At) G -r , 8-m 

erg —if v 1- e-g't,` 1,7K— 	—5.A105EIR,Vr119.1"-C 	Z L L /J4R* 	4.-C 

OZ. 

[0035] mi RNAGATIEi*Lft, fl:Am i RNAGATIMRNA-C 	Zc, f1:Ami RNA V/PN 

-4-ZAVI'lz8Lvt, ttiilltgA 1:-_80-C.  ft, miRNAft, if/ ADNA±1:-_4?1-4-- Zm 

i RNAiAllJN G , •1-14(—f4(+/-1Xfi I-0mi RNA—mR4At (pr i-mi RNA 

) 	/J4R-4-' 	41., 	-i-tti -CDrosha L IITIftt,ZRNase 	I I I NXI--- 	-D -c 7°1:1 -t 

:' 	4,, eg70ttaf2 -1-.0/•7 E:ANIA-1- ZililliEl*mi RNA (pre-mi RNA 

) LISZ . "ft -D -C , *5E13J11:-_80"-CmiRNAGATIML LN -3 	A, mi RNA—MR 

.4rItt 	(pr i-mi RNA) a ZfigliiEl*m i RNA (pre-mi RNA) 	ffitstt.Z. 

[00361 miRNA5.7XML ft, t1*ffifc414 -D --C LNZa:VImi RNARftAVImi RNAGAT 

IlEi*LtLEtl,-c, 1Ri1tz1lag) 	1,71- 	I.:, 	IA, RARftiTthEl 	41. 

Lai i RNA-C 	Zc, 	"Z 0 i g Lit, fi1 .tft7-611] -e , tzT•• L, < ft5-411:1 -e 

, MiztzT 	1, < ft3—iiii -e-eZ. _hill Lt.: ,, 5 1---_, mi RNA7 7 il 1) — VN 

at Zg:Ami RNA,3`05' NI: ft, 	1,— IzfaiC /Jq;?1 l„ 	im, i_;miRNA7 

7; li —I:1X L -C Ottft3' 11,4filiafiggUllffiXt.r. -) -C Ly-C 4_, ROCAPkg. - 

-4.- Z. "ft -D --C, miRNAV.Xi*ft, f1:AmiRNAG,— FAJAW1-0f1333`1:18 

Lvt, 	7 Vim 1.z, 	IA, RARftiTthEl 	41.t:_-miRNA-CZ L L ffitzT 

L O. 

[0037] miRNAffittt NLft. A?I'li0f1:Ami RNARftftAmi RNAGAIIMVM 

1- Z -31-•=1S-atttzmiRNA-eZ. fflAttNittkikt1.-c8 1,) 	(firtft, Am 

biontffiG) ga1z-_A -4-- Z L L ffi--e 	Z. 

[0038] *5E13J10miRNAft, i-.0%-"I'l - T46-OZL- 6251:-_, f 111f, f (Ettial*Rzfx 

Rita370.1,71- ,Kriatils-- 1- zt(gti,Ni=D41.z. 	Lt. G Ot<figit 

a i*it, i.L.04_,G)-iff-A-ifitRL, --clElloZLLffi-e . Z. 141*O4nzit, f Irt 

ft, ) 	11,7kA7k-- 1- 	(methy I phosphonate) , *A*I=1 	71-i— 1- 	(phos 

phoroth i oate) , *A*1=1 )71-i— 1- 	(phosphorod i th i oate) , *A* 
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il 	— 1- 	(phosphorami date) 	, *A* 1- ') IA -)1.(phosphotr i ester) , A 

)1.*: 	(su I fone) , 	,1=14---, 	(s i I oxane) 	, 	)3)1.7K— 1- 	(carbonate) 	, 

J] )1,7K4 ,)( 	)1,=A TJI. (carboxymethy I ester) 	, 7-t 1-7 i"---: 5— 1- 	(ace 

tam i date) 	, 	t )1./i)( — 1- (carbamate) , 	71-I--)1, (th i oether) 	, VW, 

7kA7k 	:".4.5— 1- 	(bridged phosphorami date) 	, V4P.,)( 	1,,7kA7k ,  

— 1- 	(bridged methy I ene phosphonate) 	, V4,1,7kA*1:171-i— 1- 	(br i d 

ged phosphoroth i oate) 	, 	))( 	1,,-A)1.7 -r lz (d i methy I ene-su I f i de) , 

))( 	1,,-A)1.*4- 	lz (d i methy I ene-su I fox i de) , 	))( 	1,,-A)1.7k, 	(d 

i methy I ene-su I fone) , 2' -0-7)1.4-)1. (2' -0-a I ky I ), a Zf2' -5'71-4- ,-2' -7 

/lit l=i *A*1=1 	71-  i— 1- (2' -deoxy-2' -f I uoro phosphoroth i oate) 0 	7 1, 

71- , lzrniimetti`t<fig4ffieliGttZ (Uhlmann & Peyman, 	Chem i ca I Rev i 

ews, 	90: 543-584, 	(1990) , 	Schneider 	et a I . , 	Tetrahedron Letters, 	31:33 

5-338, 	(1990)) 	. 	Mlzft, 	Locked Nucleic Acid 	(Koshkin et al. , 	Journal 

of the American Chemical 	Society, 	120:13252-13253 	(1998) ) 	-ENA (US7 

335765) 401f541*te11 G 41.Z. L 0 c: :5 tcMfigitai*Rtf/RftE.37%.7. 

1,7J- 	Knee -i- zm i RNA 	, *5E13J11:: 8 Lvt ftm i RNALi4i* L 14 ,5 

o miRNAMM*1:: _ft , fl:AmiRNAG)V5-41 * , mi RNAGATIMOV541*, mi RNA 

Xl*anial*, a Zfm i RNAffilgttNOV541*ffitstt.Z. 

[0039] *5E13J11:80-CitJEIITZ L Lffi"-CZmiRNAft, f !Ltd, 'rte  

"r, 	P',-.Mt/JNI=D*RITZ L Ltz ck (,) , to#04j1zegt z L L iz ck t),  RftiA 

•(*.IPIA MVE- 0471zat 	--.ZLLI",:ck 1) Ify04 t ZLLffi -e 	, 	tz , 	OK 

AL L-CAtZ L Lti-CZ . firtft, fl:AmiRNAft, Sanger mi Rbaselz 

Stiltt."-C8 1,), LO)_61141.-COZ -COmiRNAft, Ambiont, Ciagent, 

Sigmat, Thermo Scientific t4/JNGA -4-Z L L ffi-C 	Z. 

[0040] mi RNAti*AG)*11111'gRft in vitrolz81j- Z„1111tgOtailtgAlziEttZt.:6-60 

fkL L'C ft, 5EIR, 	—Rft 1) *V—AIS e, 	PiAtAgir4IT.,1:.:80"--CiE 

rgit1E11 	41.-c• oZikfilitfkoo-ftt-e-D-c tit1,111- Z L Lffi-e - Z 

o ±7,2,og:Ami RNAR ftm i RNAGATIMft, t') 	Afig'- L < ftitai*Off 
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"-Cit1111-Z L LtiTSig.--CZffi, i-a)5tIRS)]*-V33VAt40,0111314°)/JNG, 

ItI.E• 	—1-•=fglg-t,iLivt.-LlfreitJElltZ L L /JqtT 	L, O. 

[0041] ikfilitfk L 1, "r5tIR, 	— -•ft1E111-  Z ile, m i RNA VtIR, 1,44 Z 7° 

1=1—--1_,t:_- ta)-ettfte0„ 5 ts 4_, 0--e 	-) -c 4_, 	<, H7-01,A 

ilt5tIR, 	—Rft4r)-()I,At1ia)50.R, 	- -1t1E111"- Z L L ffi-C 	Z. 

[0042] Ij7 ()11A11.150.R, ^77 —L   L-C ft, 75/r)-()I,A,75/ IiitiV)-()I,A 

(AAV) 	, 	I, 1-1=1 ,-J7-01,x, 	19*.[Ei3V-Milir)-()1,A 	(HVJ ; 	il, -t :Y-( 

1j7(111A) 	• 	1,, i-j7()11A• 	r7=71-j7)1,A• 	=r7 l' 1) 7KVAlj, 

)1,A, SV401-t*LtZ/i7K/ir7011A4IZEIE1*-4-Z 	— /P0117T741,Z 

ffi, tzT•• 1, < ft, 7 5 I ij  7 	111A / 	--VottAV, 	— , HV,J, 	—, R 

ft 1,,r)-()I,A, 	—Vt1E111.- Z LLiz,-D --c , 3"em*Iy0siAl•-4AL 

4A Lttitia)T=A 1)1,509,V1 5" L L ffi"--C 	Z. 

[0043] L 41. G C)r)-( )I,A, 	—1-.=.k Zi.A1°)-4Aft, ilgriLatOtailtglziAl 

4A1-ZIltAtt,:r.Ma)--D-el,), $A_E, 	--00)fiffic) t 1411111 

31.'04<a)4t I-Nilltglz4A-1- ZL6blzitlE11-eZ. 

[0044] •V:_-, LttGa),-)-()i,xizczewttaitgjcimiziv;Ltsotz6b, 44eta: 

)31-ttliMilltgARYIMRittiilltgA"-CiAl 	-50.R, 	-- Z L L ffi"--C 	Z . li 

1:6%Milltga) 	5 lzDNAIS-M-Votillltg`gki 	-kE,= 	ts.(,40111.g"--Ct3"e)]*.ft <5.A1 

4Affi"--CZ. !SVC:: 	< OtiilliVARVA .tDNA (RftRNA) C) 	E—vItz 

0A2..(11ycz LL/JNG , 4A 	41.tti.Alft—li-.411471-.:0,1,, )i,i-,:50.E1-- Z. 

[0045] 75 J 1j7()I,A 	--V3FIVJ, 	—4,0itals-, A*, DNA/RNAfttillliM 

lz:Lei), t(IzIfY(1) ,=•LZLLitts.0. 	- - 0)t:_-61), 	LttGa)i-J7-(11,A,  

—Vt1E11 Lt.:ills-I:ft, M-*i.A1/JtiNI*11111.gilI 1a1z3fli2tttz ii-41:-_ 

[0046] 

:Y1_41-.:5ttl-Z'O_XL*55tilt0i 	—itm et L; ts. 0 L o 5 tijilt, 

*5t13J104TL0f[0101-DL L-C1E110GttZ75I r)-(11,Z, 	—ft, 

t 1-11ftWAV293*11111.gRittlIAM-VIL Ltz$11M.€114 .t - JE110t:_- M (Miya 

ke et al., 	Proceedings of the National 	Academy of Sciences of the Uni 
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ted States of America, 	93:1320-1324, 	(1996)) 	-V3, KIWS. in vitro-( if 

	

—, 9 :Az-_, ZA (Mi zuguchi & Kay, 	Human Gene Therapy, 	9:2577-2583, 

(1998)) 	1::, 	(,)UN-4-- ZLLffi--eZ. 

[0047] 75J r) -( )1,Aft=*EDNAY J 1 - 1-ZDNAr7 -(11,AG)- -D -C 	L), A 

ta<U511,'41:-COZOft, t 1-075'/ r7-(11,A5L2"--CZ. Ltt.G 

enit75'/ r7-(1I,A0E131.YE3iA4Otf13 - 1.- Z L L lz-_, (,), 

ROISOr)-()I,A, 	--'(1PNI"- Z L Lffi"-C 	. , r)-()I,AeLf[M1-.: 

, ts4p1E11-31.1 -4-- L Lis < , tckbe”1-*DNAV$A1-  Z ` LffiTichtL ISZ. 

fflAAIPIA t75'J r)-()1,A ft, C-41Milul -CZE-15.A1 - 0"--Cl,NZffi 

, RA LtziAiliXIIVSE-4-a=v 1-1zok -) "r, t-CSAMI0P,P,M-V3, --G") 

1th0r7-()I,A5A1GAZI:=M4--11:-_, RA Lt_- H 11475A•faV.j.EIR, 

--ZLLffi"-CZ. 

[0048] 75'/ Iiit4SH7 -(11,A (AAV) ft, / i)l,7Kr)-( )1.A f41:-JX1-  Zeg4. 7 kb0 —* 

EDNAH7-(11,A-CL), 1/JN G120.[EI.I, 	G)AAV/Jql1G41."--C OZ. Att\i 

—1tMS0 I TR (Inverted terminal 	repeat) 	1:_1t 	. 41.t_-Rep (*N-V3Alq 

g-i-ig-i-1"---IM4) 	Cap (t, lz) 	- Hill•Ji.A1LITtficl-ZLL -efpG41.Z. 

Lo' 7 	--Rep, Cap 	I.R,1-  Z 7° 	Z; KL 4:1293*IliftglzaA L, 	G 

1::75/ r)()I,A 	-•‘11,/i—r)(11,A L 1_,"-C,TM --, t<AI:=EfAtt.t:-_- *Jq 

VA t75'/ IiitiSH7 -()1,A, 	--1M-4-Z. Aid-eitElA, E1B-5ET.EtZ2 

93*IiiltglzE2A, E4, VAVtI.E1-Z 7° A iz. lz -4A1-ZLL-C/•)1./i—r)(j1,  

A -0'Z'RL LISLNAtI3A5E41."-CLNZ. 

[0049] -t ,Y( rj7(11,A 	(Sendai 	virus ; SeV) 	ft/i 	iz. 	V r)(11,AJNIZJNI-Z 

t-f-D-0M0H7-(11,x-eL), A 	, 	1E1*.11113;MXtir)-( )1,A 	(Hemagg I ut i nat 

i ng Virus of Japan ; HVJ) L 4, IITIStt.Z . 	SeVOY/ Aftv-( tA —*MR 

NA (mRNALMNI14]) /JN G 	L), t<MII 	(NP) , t<MII 1) ACLAIX (P) , H7 

-(JI,A*ItTNII 	(M) 	, 	r.110. 	;RXMII 	(HN) 	, TARIC-S-Mll 	(F) 	, a 

YRNAegAIX (L) 06-DoiA4 --1:1-Z. SeV1tHN (hemag I uti nati on 

-neurami n i dase) Millz-_, 	ljrgItatgaY,7)i,figlzaf, • 3,4741-- Z L Liz: ,, 
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LpmeL, if / 1-- - tillltgNA 1=A-4-- Z. taltgAlzfMILLr)-()i,Ail/ L. 

ft01=Di-1:1-- ZLNII0i1,1-, I•JiAi)e'4- • 4RN - 415. L a)A -

v "ItICAOH7 -(J1,A LXIS L)*IiiltgN-C•frfrAI, r)-( )1,A if/ 14 (Alz.-_4 

'tit Z L L fttS.O. 

[0050] SeV/< 	9 —ft, amaitgA-e0/<9 —0 0•ININI:=16Rts.N, P, LiAl 

)MI 	F, HN, MiAl ---"D 4_, L < ft 	i4.® 	--.Z L L 1z-_,'J , 4Mfill 

11'1• 9 —L L-cfpNI- Z L L ffi-e 	Z. FiA1 ' 	9—ft, i0 5  

') A-7 7 — 	T7FIEARNA7K 1) )i 	--ffl::,, 	L) ilEgg 	41,Z T77°1=1 	—9 --FM1:: 

et4 *t 	9 —cDNAV$A Lt-.:7° A :=. lz, T77°1=1-9—gd-F -CON, P 

, F, LAIR,7° 	A iz. lz, 	GlzT7 RNA*')) 	--ffItI.R,A1P4 .t r7 	=7r) 

)11A 	- JEll Os  --1111ElEl*LLC-MK2gilltglzaA-4--  Z L L 1: 	I.) fpN 	tt,Z ffis  

fild-Cft, 6407°5A Fi K (T77°I=1-9—T;II:3.11/4 .t/< 	9 —cDNAt$ 

A Lt-.:7° A EF-. KLCAG7° =1-9 —gd-F-CON, P, L, F, T7 RNA* 1) )i 

--ffiAlltI.R,7° A ::-:-. lz) 0 1- 	,A 7 i 	9 	0 J.j.1:: ,, zgliEtsfm 

AtTichtLIS -D -COZ. 

[0051] 7 5 / r)-()I,A, 	9 —3tZfith0r)-()I,A, 	9 —Orak, ItZflzfpNA 

-V3VIIMI:=P1 L -C, 	tft, ar7,3z00.1/11 -011TI- Z L L ffi-e 	Z. fil 

*tit, Gene Therapy Protocols: 	Methods 	in Molecular Medicine 	(Robbins 

6, Humana Press, 	1997) 	, Gene Transfer 	in Cardiovascular System: 	Exp 

er i menta I 	Approaches & Therapeutic 	Implications 	(Marchg, Kluwer Acad 

emic Publishers, 	1997) 	, Adenov i ra I 	Vectors for Gene Therapy 	(Cur i el 

& Doug I astl, Academic Press, 	2002) 4-et-fZ L L ffi--e 	Z. 't.:, 75= 

I r) -()1,A/< 	9 --,f1FN -4- Ztz6-604-sy 1- 4,1,1ktt,"--C8 1,) 	( Inv itrogen 

te)Vi raPowerTM 75/ r)-()I,A5EIR,A -1-4 (#K4930) , 9 ± 	/i-( tte)A 

denov i rus Expression Vector Kit (#6170) 	/' G) gatz-_A -4-- ZLLffi 

-e ., *A13J10AalztillEHTicg-eZ. 

[0052] tz , AAV/<7 9 --1'3Se\l/< 	9 —V/PNI-  Z t.:61)04- v 1- 4_, 	1,k5 	41.-"C 

(,) 	(AAV He I per-Free,A -./A (Stratagenet ; #240071) 	, *flt4 .t-t :9'-( 
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r)-( )1,A Z--- = 	9 —UN-* v 1- (MBLt ; DV-0001) 4) , galz:A -4-- Z 

L Lffi"--C - , *A13J10Aalztl.11EHTicg."-CZ. 

[0053] 4r7-(1I,Ail'iltIR,'79—L   LT.  ft, firtft, SV (Simian virus) 40r)-( 

)I,A "=1 	— 9 —, ---( 1- )i Ji Dr) 	11,A 	(Cytomegaro virus ; CMV) 	7° Q ZE  

—9—, 	'-'7 AislliMr)-( )1,A (Rous sarcoma virus) 	7°1=1-9-40.-)-( 

JI,AlzElEATZ 7°I=1-9—, 	-7 	• 7°1=1-9—, EF (elongation 

factor) 1 a • 7°1=1 	—9 —4, 	1- ') 	-7 	• 7°1=1-9-1::_CMVOI 

/\ :-34Zfrj7 - *-‘1=1 E :i.A1C)7K' 1) AiTthEl 	‘J-)1,gUll -*.ffg.)-iL 

hit.-L'/N-( V.') V 1: • 7°1=1-9---CZCAG7°1=1-9— (Niwa et al. , 	Gen 

e, 	108:193-199, 	(1991)) 	, 	31.Z.Po1.111,=1-9--CZU6R1tH17° 1=1 

— 9 —4 - 1.- Z' 	9 —ffierf Gtt.Zffi, Lt.GC) 	9 —1:13.1M 	)(t,ts. 

0. 	LttGa)7°1=1-9 - - *1.11E11 Td-RtS509,' 	9 —ft, 	1,IR41."-C8 1') 	(A 

mbiont, I nv i trogent, TAKARA BlOt4/JNG) 74M1::_Al-Z L Lffi"--CZ 

0 

[0054] ±,12,01RftiA1 	9 —04A0t.:61)0M L LT.  ft, /.1:10 

/J -Cit1E11 Ticitit-C 	I'), f 11 *tit') Att)1,,r)14-l'376:%/i/I,A 	-1'11 Ott 1- 

A 7 i 	', 9 ,M-V3, 	1 )*V-1441:- RI14705.A1 -1-71A Lt.:±"-Caltg 

lz 1- 	A 7 i 	9 . -4-Z3*, 3t.Zf 1, 1-1=ir) ()I,A-V375/ 1j7()I,A4 

01j7()1,  A' 	9 —I: R 04] 05.Ai 	4.€1,7)-ig.)-, 	fflA*.€1#4 .t r)-( )1,A 	- *11111 

lz,TM --ZA4ffiell'i=D41.Z. Loile, r)-()I,A, 	9 —L ft, 1j7( 

)1,ADNARftRNAG)A -  L < ft —3a13 - 	4.01 • %...'X 	--1•-.:4<gggUI.11::, 	R V.] L 

1.- ZiAl*.Elgi,i)(4, 50.Et Z L Lffi --C 	Zelz-_1_,L0Mt --C 	Z. 

[0055] 1) *V —14014i*fil L LT.  ft, N- [2,3- ( )71-1,-( 11,71-4- 	) 7°  l=1 EM - 

N, N, N- 1-') )i X11,7 	=H71-0 pi) 1: (DOTMA) -V3 )71-1,71--()1,7kA 7 7 

')11,19 I — )1,7 --: 	(DOPE) 4 --A-tiligiNNPJ 	-•ftlE111-- Z L LffiC .  Z. 

[0056] Xlaill.] ism i RNAG)11R40 

*A13J1t G ft, iblinliiltglz4A Lt_- „I:$ 	I') iL4-Att - 7T71.- 

/J‘?,;/JNI:=X-..50-C, fl:Ami RNAG)-( V. 	I) — - 4-AA Lt_ =L `6, 61115*Iii1tg 
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[4] 

° 	(01 	:ON al 	01S '1Ant-ICOCLC-H!w) 	CLC-J!w$1 

' 	(8 	:ON al 018 117114-1 C0Z91- !w) 391-J!w ' 	(9 	:ON al 018 11A1W0c1 

8171-!w) 	q9171--1!w 	' 	(I7 	:ON al 	ois 	%*N141-(oesti-Hw) 	e817 1--I!w : 	'1'. 

-.V-2.1vm!wk11ill--cfR= 	--P-E1E14,D-OFT=IErElgi* 'cf(Dr(Dir:1 

%D.- 	(ON !w-! -Id) 	 __PSI 

1740 'T1-. fig '1 D- 1 R **VW -a- ° 	D--cf R 	Wd*D- 1 R fii1-t 

(ON ! W-e -Id) ON ! w*N1110-1X (ON ! w-! -id) kaftYM—VIfi!wGOVIfi!w* 

1 D-1 R*R11111 GOVU!wiit:T4 'T1- . fig ° 	'1 .-.V,  '-7-1. (- *N1110-GOVI‘N!w 

KT.4(094 	'D-1 RVI0wk11 	.ill)--cf R = 	--P-E1E14•D-OFT=IErElgi* 

°=,:i1E144.1.:1 	i.V.f.i9 	-9'4' 	'1M.Kt 	(6 	:ON 

al 01S) CLC-274Z ' 	(L 	:ON al ()is) z91-!iti ' 	(9 	:ON al 01s) g8ti1-21 

 ' 	(C 	:ON al 01S) e8171-!al '21 RONWMVC-ILEIEflan3404(0 

68LSSO/II0Zdf/I3d 
	 zz 	 tZ8III/IIOZ OM 
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*A13A1,1:80-CitiElltZ L Lffi-eZmiRNAlzft, ±1,2,0*11:-_7T7 Ltzg:V3 

rni RNARZALTIMmi RNA00.X1*-V3ffitttN, R ft ±,12,0*11:-_ 7T7 L Lai i RNA 

CATIMW*1-0mi RNAGATIM (firt ft, mi RNA—mR'4_Att (pr i -mi RNA) ts. 

e) 31.Y i-  00.Xi*-V3ffitt'AN 4_, - tt.Z . 

[0059] firt ft, *5E13J11:80-Cit1E11tZ L Lffi-C 	Z g:AmiRNA"-C 	ZmiR-1 48a 

(SEQ 	ID NO: 	3) 	, mi R-148b 	(SEQ 	ID NO: 	5) 	a Zfm i R-152 	(SEQ 	ID NO: 	7) 

ft, i-41,-ftt,e)mi RNA05' 	11:1111:=4:UNY,— FIEN, ucagugca (SEQ I D NO: 	1 

) 	l„ mi R-1487 7 iz. ii-VNal-Z. il-Flzmi R-1487 7 EF-. I) —1:-_JX-4--  

ZmiRNAOMEN - 1:k,<--C7T7-4-. 1g4 	41.--CLNZ 	— FIENI:-_ -FttlV71-1-- 0  

[0060] mi R-148a : ucagugcacuacagaacuuugu 	(SEQ 	ID NO: 	3) 

mi R-148b : ucagugcaucacagaacuuugu 	(SEQ 	ID NO: 	5) 

mi R-152 : ucagugcaugacagaacuugg 	(SEQ 	I D NO: 	7) 	. 

[0061] "it -D -C, *5E13J10m i RNAG)- -DL L -C, ucagugca (SEQ ID NO: 	1) /JN G IS Z 

— 1:gUl1 	- 5' 	3.1A1::- -gti`g:Ami RNA -  L < ft 	,!,Ami RNAGATIM, Rfti- 

41.1=D00..Xi* 	L < ftffiigttNffittt.Z. 	Ltt.G0miRNAlz-_ft, mi R-148a ( 

SEQ 	ID NO: 	3) 	, miR-148b 	(SEQ 	ID NO: 	5) 	, miR-152 	(SEQ 	ID NO: 	7) 	34Y 

,!,Anii RNAGMEi*, It Zflz --41, G c)X.f*RzfffilgtiltN/JN G IsZII/JN G 3E* 

41,ZmiRNAffit- tt.Z. f irtft, ftAmiRNA"-CZmiR-148a (SEQ I D NO: 

3) 	, mi R-148b (SEQ ID NO: 	5) 	, a Zfm i R-152 (SEQ ID NO: 	7) 	01113E1*L 

L-C ft, t•mi RNA0pr i -mi RNA, pre-mi RNA4ffief-f Gtt,Z. i-0.141*fil L L -C 

ft, firtft, i-tt.i-'41.-F,12,0SEC) ID NO: 4, 6i- l, --c8-C*41,ZirilE1*ffie 

fiGt.Z. 

[0062] t 1-mir-148a : gaggcaaagu ucugagacac uccgacucug aguaugauag aagucagug 

c acuacagaac uuugucuc 	(SEQ 	ID NO: 	4) 

C 1-mir-148b : caagcacgau uagcauuuga ggugaaguuc uguuauacac ucaggcugu 

g gcucucugaa agucagugca ucacagaacu uugucucgaa agcuuucua (SEQ ID NO: 	6 

) 

C 1-mir-152 : uguccccccc ggcccagguu cugugauaca cuccgacucg ggcucuggag 
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cagucagugc augacagaac uugggcccgg aaggacc (SEQ ID NO: 8) 	. 

[0063] V•-.:, *5E13A80-C1t1ElltZL L ffi-C 	Z 1.10g:Ami RNA-C 	Zmi R-373 

ft, i-OmiRNA05' 	11:11.11:_j:U,EGY,— KEN, gaagugcu (SEQ ID NO: 2) 

L, mi R-3737 7 iz. ii-VNatZ. mi R-3737 7 iz. ii-17-1X1-ZmiRNA0g0.1 

- 7T7-4-c, 	— Kg0.11:=Ti*V711-0 

[0064] mi R-373 : gaagugcuucgauuuuggggugu 	(SEQ 	ID NO: 	9) 	. 

[0065] "ft -D -C, *5E13J10miRNAG)--DL L-C, gaagugcu (SEQ ID NO: 2) /JNGISZ 

— FIU1.1 -5' 	3.1A1:7- -gtiNg:AmiRNA -  L < ft 	P,AmiRNAG)11111Ei*, Rfti- 

tt.G00.Xi* - 1, < ftffi1gtNffi- 41.Z. 	Ltt.G0miRNAlzft, miR-373 (S 

EQ ID NO: 9) 31.YfflAmiRNAGAiiiiEi*, ItZflzi-tt.G00.Xi*RYffitttN 

/JNGISZII/J‘GifItRtLZmiRNAffittLZ. firtft, fl:AmiRNA"--CZmiR 

-373 (SEQ ID NO: 9) CATIEML LT.  ft, i-OmiRNAG)pr i-mi RNA, pre-mi RNA 

/J*1-fG41.Z. i-0.14i*filL L"rft, f 1.1 .tft, TROSEQ ID NO: 10"-C* 

41. Z TrillEi*ffie rf Gtt.Z. 

[0066] t 1-miR-373 : gggauacuca aaaugggggc gcuuuccuuu uugucuguac ugggaagugc 

uucgauuuug ggguguccc 	(SEQ 	ID NO: 	10) 	. 

[0067] L CAI:: L"04 G ttt.:*5EP111::1. Zm i RNAft, ILA-magi:5kt L-CEt Izitt 

Atli 	-7T7-4--  L L /fi 3J1 G / J‘ lz: ts -) t :: . 

IS8, *5E13J11:-1. Zmi RNAft, 	rAlliiltgaME*Iiiltg-C 	ZMRC-5 ( t 1-11.W.R.',NIELI 

*) *Iiiltg, WI-38(t 1-11.W.R.',N FLA) *111'ga YMC3T3-E1 (7 '-'7A 'MEE FLA) *Ili 

1141:31 L -C ft, 	.ittc:r.if19-61XitAilt-7T7IS/JN-Dt:_- . 

[0068] ji•ffi -ElItIL L-COMEll 

*A13J10AOSSOL L.-Cs *5E13J10Aalz1110Z, r)-()1,A, 	—Rft 

4'-'7-( )l,Atli, 	—ts e05Elmi---e-).--cibil-taiiioigigmuli.fippl 

-1"- Zmi RNA”Rtl-ZtEttstiNt 0 (1%lT, *1::- 	 — J 

J

1 

 L 05 ) , tzT••1, < ftr)-()l,A, 	—, MIztzT 	1_,< ft75'/ r)-()1,A 

—RftHV,1/ 	—, AAV/ 	—, 	1,, i-j7()11A / 	- '''gtiN  

, 5.A.ffialt1E11 EMAIMt/A'Alit 	41. Z . 5.A1 ltI.E/ 7 	—11:11:-- -As •41,Zm 
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iRNA -V-Z1-Zt(Egft, UlziN,13J1 Lt_- 1-141*AVS.miRNAG)11Mi 01A1: 80-C 

iN,13J14,tzmiRNA -Vtl-Ztfig"--CtLffee),, 5tsto-e-D--ct,„0. 

oiAl*iltlEllEr4zAIMIlt ft, ibliallill.g0MMIEfFJEllAtZmi RNA-M,Z 

1-Zt(Eg -gti' L L /JN G s  mi RNA0fP1111::- 	L) , 61054t5ARitiutmcmt 

gYZL L -C1110Z L L ffi"--C 	Z. 	-61.1t05k1-*L ISZILAVIL L"rft, 'bat 

110-AE, ag.1*-±ERftE;14-45 4_, 0"-C 	41.1flilz Ltt-131qt LISLW, 

.141*.011 L L-citicAtea, JP,LitatilLA,t, 5 -Ditattic), Jetibiletrf, 

tralbarf, iba-A, attic.,4-et-fz L Lffi-ez. 

[0069] EMAIMt OP.IffitlilzIRT 	41,-r, 5 jEll 114] 	Mi: „ 	1.) Nij4E-4--  zLLffi 

"--C 	Z. f Irtft, MM71<-V36.11i4EtflAtitol<40V#0471z.N..74-UVSAPJ 

A,  I) 7 -V3*ARA11:11z, *A13J105.A15EIR/ 	- --A.sti•AtiTicg.tS114Ntt 

Off0S-C-3"--CtcN. M1.1-*-}v ')7L l,"-Cft, i- 01thlziMtS.gz—ZPJ (A 

*tit, 	1,7--ff1311-411.14) , 4-1,— 141.1 (fIrtft, EDTA4) , atf/R 

ft- -01.th0fIMPItt-ti•LLffi-e .Z. ±,I,EV)\--M_JNEM*Egtft, IbRiz 

Tit 1_:"-C 6A4C)M1::,, 	I') ;OM 1_, ,A7 	°)1,40)7451-.:Att-4--  L L ffi--e 

.Z. 

[0070] *A13J10EgMfIt OtR4 lift, &t,g)iti, iliA, f*M, alx, a Zfa' 

44044CA-41:Z 1_:"-Ca'APAM L, --cploZtbRZffi, 	t- ttif 

, tbRislE112-irft, atl-- ZLLffiTicg."--eZ. —00471:ft, fliU1=Itz 

I') fts-VJVJ`C)DNAR L L-C 1. Op g/kg-1. 0 g/kal -1:014,-  4 -ei,), ttT . 	L 

< ft10p g/kg-100 mg/kg l -1-014, 4 -eZ. R, 75/.-i7-01,A-4 

ori7-(11,x--JEllortials-, r)-()I,A0TIVOWStiffift, tzT. 	L < ft1 

07  —1013pfu/mL, MI:=4T•• L < ft109-1012  pfu/mLe 	Z L L ffil3 	Loo 

[0071] *A13J10EM*Mt ft, 5.A•fltl.Ri 7 	—/Jqr)-()I,Ail'i 	—f-,:a 

-5<to-eziletzlitz, i)7Kv—ALG4,-s-1*LL-c1tattL-ct,o. 

LOatsf[0.§1::„ -D --c, lilzibatailtglz-_80-cAol- 	,A 7 i 	9 :40] 

- AT.R,"- 	Z 17d -glit 	Z . 	li * %) —140141*AL L -C ft, N- [2,3- () 

t 1,-()1,71-4-) 	7°Q E)1,] -N, N, N- 1- I) )i 	)1,7:=.-'7.L0 Q') lz 	(DOTM 
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A) -V3  )71-1,71--( )1,7kA 7 7 	)/Iii 	I —)1.7 EF-. 	(DOPE) 4 --'g'ti` ,  < 0 

V L OligiNNI.IIRAlt 	41., 64 IS*11111A -1E11 Ott I- 	A 7 i 	9 :/J 

714) 	41.-C 0 Z 	(Baner jee, 	Journal 	of Biomater i a I sApp I i cat i ons, 	16:3-2 

1, 	(2001) 	; Maurer 	et al. , 	Expert Opinion on 	Biological 	Therapy, 	1:923 

-947, 	(2001) ) . fit_- , HV JELAG giteffMti 	/1=1- 14 .-DiTteffM1 1.1 

ij, ()11A i) * V —A -JEll Ot.:M, 04-A) ZHVJ- 1) WV—AM (Yonemitsu e 

t al., 	International 	Journal 	of Oncology, 	12:1277-1285, 	(1998) 	; Kaned 

a et al. , 	Molecular Medicine Today, 	5:298-303, 	(1999)) 	4A3`0]"-CZ. 

Lt. G Ot<EC-4A 	R IV] L Lt.: ')7KV —141t1k5 	41."--C 8 L) , lilzmi RNA04 

A-5k1-*L Lt.: te) L l,"-C ft, Lipofectami ne RNA i MAX ( Inv itrogent) 	, 0 

I igofectami ne 	( Inv itrogent) 	, 	si LentFect 	(BIO-RADt) 	, 	Hi PerFect 	(Qi 

agent) 41340E11'C 	Zo 

[0072] ±7,2,05A15EIR, 	—R fti-tt. --AstiNEMAIMIt ft, ibliMMtte) 

611)101*1:=4A L'C 4_, A LW, Ki74f131A1:13.M. L tz4A 	"ii 5 L LffitzT• 

L,00 *5E13J11:80"-CR.E4f131AL ft, ilaf* ( t 1- Rft4 t 1-at : ll-F RI:, 

) 1:--811- ZICA*11111.gffi-AE, fahtiT41.E -  L < ftEM Lt.:f131ARZfi-OldrAtE 

I, RitilaWlz 811.  Ziblittillltg0-AE, fahtfETOIEfr -  L < 1tE;14fIR 

tt.Z 3a131i_C 	-,t11*-4--  Z 0 	L ovals-, 5.A•fl?El.R/ 	—Rfti-tt. --AstiNEM 

AIMA -Ki-,4ft131iAlz=4At Z 	M L L -C ft, 5.1.3A7K 	7°-V35.1.3A 	0- —V4- 

1E11 Lvt, NPJ -1161,0471:=KiWit131AttiltZ L L 4_, TdV.-e 	Zffi, 13410] Lt.: 

_L-efiR - 1,110-crAtV4JiziutlizA-4-- zmA,3, ma* -F --e t 	— 	)1, 

-1'110-celitativ] (raft 	4J) 1:-_AtzA44_,e1izLLffi--eZo  

[0073] ilitatillMAftiAlaY4A -Iblialz--13.1q We 	Z t.:61)4T 	L LW, LOVA 

A, 5.A.1?El.R/ 	—Rfti-tt. --AstiNEMAIM'Aft, itat A 1:-_A L, ft 

M, -1/' L -Cibataitglz#1111- Z L L 4_, -e 	Z L, 6111511N1zilMA L--c6 

IMIliltgL MAt --.Z L L 	iTd- fi,"--CZ 0 	LGAVISt 	— 	)1,4 	-JEIll,Nt:_- 54I- 

11471iff- tA1t , 	ffl6J`TT,-"C".L11 -"C 	(,) , 	.1i1L L-c, f !Ltd, Gene Tran 

sfer 	in Cardiovascular System: 	Experimental 	Approaches & Therapeutic 



WO 2011/111824 
	

27 
	

PCT/JP2011/055789 

Implications 	(Marchg, 	Kluwer Academic Publishers, 	1997) 	-V3, Vascular 

Surgery Mr5ta (Rutherford, 	W. B. 	Saunders, 	2000) 	, Textbook of 	I ntery 

enti ona I Cardiology Zzlta (Topol 6, W. B. 	Saunders, 	2002) 40gt- 

etiZLLffi-eZ. V,.:, ±,12,0M-Ah-ti-Zt.:6-61::_jEllort -- -)1, 

1ttkikt1,--c8 1,) 	(Boston Scientif ict, 	Edwards Li fesc i ences Corporati 

ont4/JNG) g31z-_A -4-- z L Lffi-ez. 

[0074] *it 	; 	i:.-_ „ 	(,) to 	--t-.:Ibillitliiltg0t1.1111 

*5E13J11:-%ZMI::_c 	L) Mt 	--.t-.L-IC)105*11111.gft, 	1 	i'%),', 	/.L.OG)M1-„: 

ck Z *111111=1113Z , 3J'Al , f ANA 	-1'11 0 Z L L 1=0t 1) , Alit PIO 015*11111 	5-e)]* 

ill.]/JN-D 	,il 1:44Z L Lffie - z. 	̀o 	1= L -04 GtLttibilli*I1111-1 -F, * 

5E1311::, L) PM 	ttt.: ibli011iltg L 4,5. 

[0075] IbilettiMGAIN5Aft, 1.L>.0 L IS. -D "r 0 Zgfill3\ A ftfilN0 	;AZ 	41.1f1,‘ 

f tLtJEI1LNZLLffi"-CZffi, i-0.14i*VTRilL l,"-C, 7 I=1----( 1- )i —- 

-V3M%E—X, /i':=:M4,0t3-1`,Eg—tm*aziza [_;/--.:m-v3, =, 9 flt, 

ii——)l,40t121* - JEllOttfIf latigdaibl: 	Z*Iiiii3J\D_IM'eliZ L L ffi 

"-e 	Z. 

[0076] • t•-.:, ail01L,NA11111tgiLUI.IML L -C ft, flit -D "riblittaitg V — A L IS Z at 

RitEstailtg40$**IiiltgoiAliz-_, i'A IV] iz-_,APINti-V3XF,M1 	,/ 0 No 

5EI.Eht.171-41-Zets1esvl] *t , 	L 41. G otVia- 4_,L izibatifiltg -ifitRill.] 

1:=1=111RtZMffieliGttZ. firtft, Fieldatf4:3:f511,'tG1t, 	a 

,,ME7°1=1—-0$1.1011-F-C-71-7-( 	(G418) N'ItiAl 	-5ET.R,l, 

44 Z ikf 	t -t v 1- 	, 7 ' j7 A ES*1111tglzaAt Z L L 1:-_,, 	L) , i- OES*11111.gffi 

ibatillltglzHE L, i-41.1:40 a 	F-'- 71-  ,:2$*Ai.A1-5ET.R,1_,LF1-.40,7.i., G 

418 -;thl:l L, t.:±lattitret4 LA4 Z A VXM L, 	̀0 	MI:.-_ „ (,) G418N'It*Iiil1g 

L L, "-CM1.1 	tt.t.:11111tg ft, 990/01±04*-Ciblit*Iiiltg-C 	Z `L 	-IRAl,"-C 

LNZ 	(USP 6, 015, 671 	; Klug et al. , 	The 	Journal 	of Clinical 	I nvesti gati 

on, 	98:216-224, 	(1996)) 	. 

[0077] *5E13J10 V•-.: 1.10 Se L L. 'Cs *5E13J11:: „ (,) UN 	41,t.:  ibataitg ft , t.4 
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tfCtilitN (firtft, Mt) -V3Mg.UanfiViAirrIt4OgOIF,TidER 

ZPAiligTiffilz1,11 --eZ. firtft, 6105*111110#14MOVizmitztN-v3 54pj 

, Ritibat011tglz5k1-  L-c-Eiti-Ng-411 - 1-- ZtN-V3MP.10A 	i) —=,‘ 

Iztil1,111-- ZLLffi-e - Z. 	1=DisZI-4.§6-eft, *5E13J11::„ (,J1MtLLIC)1115 

*0111 - ttiNE,TidE4-sy Ht, ±7,2,x ,)—=:t.:625i-,:jEll-ez. 

[0078] z 	1) — = :‘I'Zii:t1- Z/itatt.W L 1_, -C ft , tilElAtz;thrre 	Z 4_, 0 --e 

LfSfiffi 3.1tr, fir tft, 11 3
L
` 	*3

-

\ 4Es t

t

, u

lg

me, 	- 

at

t

t, 	:

4

/ow, •° 	l, 5.A1 	, 	701,A,fialg, fatIMA 

OtgiIAffierfGtLZ. A0]*14 1:±fIAIZaAtZAL L 

--Cft, 	1,1-1=Ir)-01,A, 75J ri7 -01,A40' -'7 -()I,A , 	--JEIILN"-Ctial 

Al:VKII- ZA, RitiJWV-1441:VAL,"-C±IMAIZvjutzm4ffi 

*1-fG41.Z. 

[0079] MVANGATEit, ICA*6111VERON114]R1t2IIVS0.4E-51iilt-I- ZLL -e 

friS :5 L Lffi"--CZ. ibatiilltg0t4ti —filLL,-cerfZ L , *5E13J11: = ,,j 

L) UN 	tttz iblialliltg 	, iMJIStiilltggli ft i -,:ts z 	5 1-,:tim° I,— 1.1ztta 

L, 16:10J-t-VS.Ogicit-CtiicAtZL*11111E (7W I.—,A) Vf.541- ZL 

Lffi"--e - Zffi, i-Olit, 3820/13MIAN-±latti:1:11:VKIL„ iblittegot 

4*RftEt*-51li1tl-tLISALN. ibatiilltg0t4*RftEt*O5fliltM 

L L-c ft, 	I- i)/iV.)1,-40t,X0INI)iL4)- - IViNL 1_,LMNOWs#1,Wiz 

„Z4_,0-et,fti,NL„ &71(XAMOAlli (ilTcAllt) 	- tiNL Lt:-_- M, 

G1:1t7W 1—,A*11111.glzliXOWst x/i--ffAlli-V374,V05EIR,VV1 

MLLt--- M-1110"--CtALN. 	fflA)(t=X1-4-til1,111,t:_-**y 1-1t1k541. 

--c8 (,) 	(Si gmat, CI onetecht, Promegat4/JNG) galzAtZ L Lffi-e 

Z. 

[0080] ±72A 1)—=,Mlz--,, I') 44 G tLtz t N-V3MPJ ft, iballiiltgafEiti 

44/p1,11 -NERNM/P1,111- Ztz61), firtisibnea, JpiinttilLA,t, 5 'D 

JfailiiC), JeticArta, trt,316;115a, iba-A, attic.,401c)§11- 

&11nYZR1Vii4ltgYZL L -CJEIILNZLL ffi -C .  Z. LtLG4LetitVVIste 
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tt-C-D"--Ct,,LNL„ 	i.L1104Lett-C-D"--Ct,,l,N. 

[0081] fit, *It13J11::, L) VIN 	ttt.:Iblinliiltg ft, iba-xtR itibalmaltill 

04401nilltgL l,"-CJE110Z L L ffi"--C 	Z. IC) §11L l,"-C ft, ibneas J 

attic., 	t, 	-5 -D.iiattic), Jetibiletrf, trraibio5rf, iba-A, aft 

IL,N4 	e rf Z L L ffi"--C 	Z . 4101U1111tg L LT.  ft, *A13J11:- ,, L) VIN 

t.t.:015taiitg -mit-1.-e-g-t•t, 0-ettit, taiitg-tiatt407mitgiu_;*If 

--t.-.L-t,a), *1111tg 	- t1*J`fl'411'ia.W4a) 	11t121*1::-±11,t-.:4_,C), 	Z Oft 

WE 4, L, < ft17,061115*11111,— 1- 	(Shimizu et al. , 	Circulation Researc 

h, 90:e40-e48, 	(2002)) 1zhniLtzt,0, eotsfmoto-etploz 

LLffi-ez. 

[0082] ±72,00011116105*Mg -rr#7f13411z#4111Z 	M L L -C ft, MN L, aAt 

# - JEIll,vratfiblialzaAtZ5A, 61110—ii13 .1431-114]Izt)JrA L -C4titt 

ZA, 	Glzftt -- -)1, - JElll,Nt:_11.[EMSMAIzok 1)44fAtZ 	M4 (M 

urry et al. , 	Cold Spring Harbor Symposia on Quantitative Biology, 	67: 

519-526, 	(2002) ; Menasche, 	The Annals of Thoracic Surgery, 	75:S20-S28 

, 	(2003) 	; Dowe I I 	et a I . , 	Card i ovascu I ar 	Research, 	58:336-350, 	(2003) 

) ffieliGttZffi, lit:: L41. - 13.LVZ LISO. 	LGAVISMIzok 1), lift'Aibliil 

/JN GI=IIIR 1, ttibatillltg -1C)R.E#70PAOILNINIzWitt Z L , 	fr)61Y-C A LN%lt 

OA - 7T7 -4-  L L /JM'att."-CLNZ 	(Menasche, 	The Annals of Thoracic Surg 

ery, 	75:S20-S28, 	(2003) 	; Reffe I mann et al. , 	Heart Fa i lure Reviews, 	8: 

201-211, 	(2003) ) 	. 	ES., illtg Eli*OILA5*1111tg ft, 	lift !fi.',Iblia EH* 061115Nilltg L 

fr)61) -C,, 	< 1glt.:f[M - '&1 1_,"--CLNZ 	(Ma I tsev et al. , 	Mechanisms of Develop 

ment, 	44:41-50, 	(1993) 	; Ma I tsev et al. , 	Circulation Research, 	75 :233- 

244, 	(1994) ) .fit_-, Alit IzEStifiltgEli*Olbatiilltg 	fl1*Iblialz4tit L La 

t'AR.011 -eft, lift 'Alba -441-4 Lt.:1M LUIV-) G ISO, Pi&5"-CAL‘t*i1t 

- 7T71.-  L L tRE,41.-CLNZ 	(Klug et al. , 	The Journal 	of CI i n i ca I 	I nve 

sti gati on, 	98:216-224, 	(1996)) 	. i-Ot_61), iballiiltge)W431.Z.M541:-_E 

ial-- Z±,I,2,06IIMM:80"-C, *5E13J17,2410M1z, 	L) ON Lttibataitg 
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-, Ail4DbliMAIHIVI:43ti1471:44111- Z L L Iz ck 1) , ibfej,067,*, 	-1X1-  L L 

/J1JE11-4"-CZ. 

1111#11 

[0083] 	1l-F, .-Altim-erf-c*5E13A-„L).14i*iv.nz,N,I3J1-4--zffi, it-Fey-Altimit  

*It lEIJI 0 WS. Z .0117T7 	7T71-  4_, 0 "-C 	l), *It lElJ1014, 4 	-.11M=D13.LTtl-Z ,oz 

ittso. 

[0084] 	-4S0.11 : 	1]1ttiMb1lilliiltP-1110t.:BrdU1IRLJIL4i, -MtAL Ltzmi RNA5-( 

V.5 ,J — 1J—=: h' 

t&2 —41E1 R0 	v 1- (Wi star A, ;147.1<AU*04.4*Attc I') A) /JN 

iblia - tAffl L, 	75t --fftlfIlz ,, 1,) 44 GtttztaltgliJN G/i— 	—)i,r4 ft 

IggditiLiNiti (*Ng -1-25A Lt_fit-dm . 082 g/mL0/i— 	—)1,gattia-i. 050 

g/mL, 1. 060 g/mL0/i— 	—Mgalz:ZJE l„ 4°C, 3000 rpm (2000 G) 25 

,\311c.,N) 	1::0t(,) ICA tiilligt 	1=IIIR L tz . 	̀0 	-31z L "r 44 t.:61115 *Ng ft, 5 

cYotifo.;14 	(FCS ; SAFC Bi osc i encet) 	-;tiJA Lt.:-(—)liti/.1Ntlatt (J-  t 

- -At) tzem&, tia1E115-rsy,_1-.:tilai_,, gEgjj'A-(.*_,  

— 	it!, 37`t -etic, ILL. `a)„ 51: L, -c pm Lttibataitg (96 wel 17° 1,— 

1- W-.: 1,) 15, 000 ce I I s/we I I) 	1:5t1-  L -C, 	Pre-miRTM miRNA Precursor 	Library 

-HumanV2 (Ambion : mi RBase Sequence Database Version 8. Olzia$1032841:1 

0 C 1-fl:AmiRNA:"..-1 :=. *Y -4-Z,, -3 1:=5'-T-( .41.t.-:-(V. ')—) 	*2 

pmo I 	-Li pofectami ne-rm RNA i MAX 	( I nv i trogen) 	-JElll,‘"--C 1-A7m`,9 

L, 2194C:311111M6EL ISA, Brdl14E*Itv 1- 	(Roche) 	-1Elll,v-C.BrdU0 

IN L) iL4-/15fIllt L, Iffili5t111T-CZPre-miRTm miRNA Precursor Molecule— 

Negative control #1 	(Ambion) ;thriglz8d- ZBrdU011R L) iL4-,i'LtL$5-Z L-C 

Et1:-_,VArdU011R I•JiL4-/.50A -  '&1  Ltz 4_, C)-, DNA0egilit -E-41:1XYLE 

1-  Z fiRNm i RNA L L 'CM* L t.: . 	MAUI: 8 L vr , ±,12,011RNm i RNA0.01.1 L 

L -C, mi R-148a, miR-148b, mi R-15231.Ymi R-373 	-31,1IR-4-- Z L Lffi--etto  

[0085] 
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[*2] 

miRNA SEQ ID NO Brd1114 

,, Z*11111.01M1AFJ-7 

miR-148a 3 2.7 

miR-148b 5 2.3 

miR -152 7 2.6 

miR-373 9 2.9 

'VOII2 : UtttlaIVAlitliiAlz 811. 	m i RNMt$11509.1:: 

—t —0g* 

we I I 7° 1,— 1- 	t•-.:- L) 100, 000 

RNA, mi R-148a, miR-148b, 

il v 	-4•- Z,, 	-3 1:=5'-T-( :tt.t.:Pre-miRTm 

control 	#1 

( I nv i trogen) 	-1Elll,v-C.  1- 

-40/0/i7k)i,i47)1,5t 

-t1* 	(The rmoSC I ENT I F I C) 	(1 

	

(1 : 200*f1R) 	-ari-t7.- - t.:&, 

I exa-568 ; Mo I ecu I ar 

• t•-.:, *111'Mft4' , 6-T7 

1 	(4' , 6-Di am i di ne-2' -phenyl 

g/mL) "-CWt, L t.:. 

(GE Healthcare t) 

& Gerdes, 	Journal 	of 

ffilli 41 L "r 0 Z*1111tg V 

Lt.:. 

Negative control #1 VtlEll 

o I ecu I e L aft5k1ITONegative 

[0087] 	±7,2,MI:.:"-C,g-.Wt.-.11-Dt.:*11111'glz.:-DLN"--C, 

.W1t*Iii11'g1EIVI0 -4-'<"-Ca1,1::80-CitIM 

*1111tgaM111X1EfFIE11 - 1-- ZmiRNAL 

	

ce I I s/we I I ) 	I:5kt L -C, -Altfil 

mi R-15231.Ymi R-3730 t 1-fl 

mi RNA Precursor M 

("--CAmb i on) 	1 	pmo I 	Lipofecta 

A 7 i 	9 	L„ 1- 	A 7 

iblialltg (24 

1 'CA' Gtt,t.:11RNmi 

miRNA-:".:1 

mi neTmRNA i MAX 

i 	9 :2-41E14C:311111'g 

[0086] 	I: fj-tK i 67t 

(Thermo SCIENTIFIC) 

1* (Al exa-48831.YA 

JE110-CWt.Ltz. 

/ \-( lz 1=0 1=1 

API) gA (1 fi 

n Ce I I 	Ana I yzer1000 

LiJNG 	(Scholzen 

, 	2000) 	, 	*1111tgalliji 

[0088] 	L0t,ta-Ei11:.:7T7 

[0089] 	LOtaL, L), 

1:--e 	-k-' Lt.:. 

L -CmiR-148a, 

: 200*f1R) a Zffj-tT ropon i nTfj-ti* 

Al exa F I uormagatt 

Probes) 	(L 4_, 1:=1 : 400*f1R) 

:=. ):-2' -7 i=)1,-( 	1:—)1,=) 

i ndo le di hydroch I or i de : D 

ILNAIlliltgil:1 0Ki 67ffitli* 	I 

-1E1ILvtlit51111 Lt.:. 	Ki6M 	,/i' 

L -c oZajtg--e5EIR,1-- Z L 

Cellular 	Physiology, 	182:311-22 

-A ffl t Z t.:6251:1110t.:. 

Lt.:* is- L tL$3`z L -CEttS.61115 

miR-148b, miR-152J1.Zfm 
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iR-373 	PI, t Lt_. 

[0090] -4V.01.13 	Utttla*IbAINg lz 811- 	7 5 J 13 -01,A509,m i RNMt$11509,1:: 

Z tliiltgffil  ,A ili.ti7 — t —011'4* 

miR-148a, miR-152, miR-3735EIR,- - Zt.:6-1)075/ r7 -(11.A' 7 	- 

L l, "-C ft, V i raPowerTM Adenov i ra I 	Expression System 	( I nv i trogent) 	-JEll 

L vr fPN Ltz . RP 	, - -41.-f41,0m i RNAG)T011El*gUlla ZPIAM 1, tz 0 	1, 

71- 	1:--gti` t 1- II/ ./ADNAMA- -, 	t 1-ii/ ./ADNA-$4L 1_, -M-Flz7T71-- 

7(7--)Eil L Nt.: PCR I z ,, 	(,) it', ON, 1_, tz . 

[0091] hsa-mi R-148a-F : 5' 	-caccgaacacacctgcaggaagaaact-3' 	(SEQ 	ID NO: 	11 

) 

hsa-mi R-148a-R : 5' 	-gttcccatttacagggtttaaccca-3' 	(SEQ 	ID NO: 	12) 

hsa-mi R-152-F : 5' 	-caccgtcccagactcggctcccatca-3' 	(SEQ 	ID NO: 	13) 

hsa-mi R-152-R : 5' 	-actcgaggtggacaccctgtgt-3' 	(SEQ 	ID NO: 	14) 

hsa-mi R-373-F : 5' 	-caccgtgaccaaggggctgtatgca-3' 	(SEQ 	ID NO: 	15) 

hsa-mi R-373-R : 5' 	-ctgcccaccccagaatatgcca-3' 	(SEQ 	ID NO: 	16) 	. 

[0092] Ltt, GOPCRat 	pENTR/D-TOPO 	— ( I nv i trogent) Izt$A L, i-G) 

itgoloMEVILN, Gateway system ( I nv i trogent) 	-JEll Lvt pAd/CMV/V 

5-DEST 	— ( I nv i trogent) 1:3EAil .t, pAd/CMV-mi R-148a, pAd/CMV-m 

i R-152, a ZfpAd/CMV-m i R-373 	-41PN Lt.:. ;Z:=Ltt.Ga) 	- -$1.113.1qgl 

„Pac I -etAM L, , 	t 1- RIMELAG)293A*11111.gL i pofectami ne2000 ( I nv i trogen 

t) 	- 1E110-c.  F- 	=A7 i 	, 9 :A - Z L Llz,,L) , AVIA t75'J r)-( )1.AA 

d-mi R-148a, Ad-mi R-152, aZfAd-mi R-373 VIM Lt.:. 	±,12,0M-efFN 

Lt.:AIM .t 7 5'/ r)-( )1,A ft, CMV,=i— 	—0$1.1011T-C*RAmi RNAGA 

liEl*ffiltI.E1-  Z NMI:: ts -) -C 8 1) , ilgriLat*Iiill A TARN 	Z L L ffiTIS 

fit-C 	Z . I1M*Lat 1:=5EN, 1, t.:m i RNAGATIMitlIM*Lat 0*Iii11g A OgIX111:: 

ck 1) fag,i147ISM:Ami RNA LIS Z . 

[0093] t:: , LOY-A-W:80'C, 	1,k5G)LacZAIR,G)t.:61)0*.Elt4 .t75'/ r7-()1.Z 

, Ad-LacZ ( 	t 	/i-( 71-*Att) Vt1E11 L. tz . 
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[0094] ibt-, **.Eitt .tri7-oi,Atz-Do-coiteri7-oi,xamm-fro, 0] 

NLL-H7-ol,x5; 	taft293Aatgplo-c-.7v-t-(1,-.1,);At 

L, 01'41,4,109-1010  pfu/mLenb, 4 AZ 	-D L. IS8, *13JI*11111:80-C, 

*11111'gt.: 1')I:=PLM - Ztr)-()I,AeLf7,3z, 	1%l-F, F-Lm -1.- 	(multipl is 

i ty of 	infection ; mo i ) 	-C*72,1-Z. 	RE] 	, 	1 "DC)*1111tglz.:111:10r)-( )1,A*ILL 

.),Ex 	-.1:_-thi-ar, moi =1 L*1--. 

[0095] t.: , UN L t.:**Etil .t ij, 	)11A 	-1C)hettliill'glzmo i = 10 —1000-C;th1:1 l„ 2 

QT 	lzm i RNeasy mini 	kit 	(C) i agent) 	-JEll Lvrmi RNA 	--A•1_,NRNA 	-1=IIIR Lt.:- 

. 	i-C)RNA 10 ng 	-1E110"--C, TaqMan MicroRNA reverse transcription kit 

	

(Applied B i osystemst) 	L TaqMan MicroRNA Assay (Applied B i osystemst 

) 1:1711X0- -41.-f4te)mi RNAlzliXO4VSIE-41E117° -( 7— -1E110-ccDNA-f-, 

gL, 	I 	11) 	TaqMan MicroRNA Assay (App I i ed B i osystemst) 	1:1711N0i- 

4t.-ftt,e)mi RNAlz.-AXIIVS111Altli a zfilri.,11 7° -( 7— L TaqMan 7°  I:I — V.-JEll 

0-C, App I i ed B i osystems 7900HT Fast Rea I 	time PCR systemlz "r 1) 7)1, 

-( LYCR; 	ILN, g:Ami RNA L L-0050.E2 -%i Lt.:. 

[0096] A?I'It 	1- 1:1-1I.L L "-CRNU6B-JEll 0, 5EI.Eavgat Lt.:. i-OtaL 

ij, ()11A VEllal  M4114Thr-g:Anli RNAjjqm L-c ozLL vtg, Lt.:.  

[0097] Le)„ -31:.: L -CIAM Lt.J.IP4 .tr7-(1I.AAd-miR-148a, Ad-miR-15231.ZfAd-m 

i R-373 L ratiAlig L L-CAd-LacZ, ,c)a-tag (24 we I I 7° 1,— 1-1:100, 000 c 

el I s/we I I ) 	1z, mo i = 10 —100-C;thEl L, 2 —4194C:31111tg 	-40/0/i7k)i,147 

)1,5' t 1:-C 	I' Lt.:. 

[0098] ;1::_fj-i",Ki 67t-t4* 	(The rmoSC I ENT I F I Cif) 	(1 : 200* R) 	atft-tTropon i nTfj-i", 

1* 	(ThermoSC I ENT I F I Ct) 	(1 : 200* R) 	-ari-c. 	- -. t..,-&, Al exa F I uorTM4 

gatti* (Al exa-4883tYA I exa-568 ; Mo I ecu I ar Probes) 	(L 4,1z.:1 : 400*V 

) 	-JEIll,v-CWt, Lt.:. 	t.: , *11111MtDAPIga (Lug/mL) -ewt, Lt.:. 

[0099] ±7,2,A I:- ""C 	,I.zr-.Wt, 	-T7 -D tAliltglz: "D L yr , ibatailtg 1:10K i 67ffitli* 	I 

n Cell 	Ana I yzer10001110-CI-Hill L, t.:. 

[0100] Lot,tam21:-_7T7Lt.z. L0Eilz:80"-CNonefttlf1-7T7t. 
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[0101] 

[0102] 

[0103] 

[0104] 

[0105] 

[0106] 

 `OtaL, lj , mi R-148a, miR-152310:miR-37300ftt,Otlelz8Lvt 4, 

IffiliAlig (LacZ) VMS L .ELV L -C, *IiiltgalVIA.117 —t --C 	ZK i 67ffi 

WI LIS L) iblit*Iiiltg 0*Iiiltg al NEW)-TALE 	41., iblinliiltgaMMYLEfFJEll A-4-  

Z L 	iAtIEtt.t.: 

'4V.01.14 	V11-ttla*IbAtifi117 1z 81t 	mi RNMt$1150.9, 	tz ft 75 ' J r,-()11A 

fp, IR m i RNMt$115ETRI: ck 	tliiRg3.3`g7—t —01174* 

Aafi.12 L irl,  4-10M-C, mi R-148a, miR-148b, mi R-152, miR-37331.Yrkli 

5k1EL L -CNegative control 	#1 	-1C.,Nalliill.g1:-_ 1- 	,A 7 I 	9 	1_, tz . 

t_-, Ahtfi.13L irl,  4-10M-CAd-miR-148a, Ad-mi R-15231.ZfAd-mi R-373 L WI 

Alige)Ad-LacZ, iballiiltglz;thrl Lt.:. i-41.-ftL, ;thEl&2-3194C:341111.g 

4%/i 	7k)1,1-47)1,5' L 1:-C 	t Lt.:. 

;Z:.--ti-̀ 0) :fig4L t A 1- ,H3 	(H3P) 	tJL1* (MI LL I POREt) 	(1 : 200*fR) 	a 

W: tj-tTropon i nTtj-ti* 	(ThermoSC I ENT I F I Cif) 	(1 : 200* R) 	-arit7.--t.:,&, 

A I exa F I uormagattl* (A I exa-48831.YA I exa-568 ; Mo I ecu I ar Probes) 	(L 

tizl: 400* R) 	-1E110"--CWt,Lt-.: . 	•t•-.:-  , *Iiili'M ft DAP I ga 	(1,u g/mL) 	"--C 

±7,2M1:-_"-C 	,I.z-'-.Wt, 	-.ti -D t.:*1111tg I: --) L vr , 	iblinliiltg WI 0H3Pffitli* 	I n 

Ce I I 	Ana I yzer1000 	-JEll LvtlitAll Lt.:. 	L A 1- ,H3G)Ser-100 ') 	figiEft*Iii 

liCA.:3•Mli-s41:=R.G41,ZI=I7C);MXLel'AlzIMill_, --CLNZ L LijNG 

(Adamas, R, 	The Journal 	of Ce I I 	Biology, 	153: 	p. 	865-880, 	2001) 	, 	*Ili 

11'g3MG) 7 — t — L L -CPI Ott. 

L Ot,ta- Ei 3-1, 	Ei3-21:7T7 Lt.:. 	L 0 Eilz-_8(,v--CNonefttl,f1 - 7T71-. 

t.: , ± V, 	,I.rz.6Wt, 	41 -D tAliftg aniari '4-' A 	E13-31::-7T7 L t_:. 

LOtaL, (,) , mi R-148a, miR-1523tYmiR-37300-rtztletz-_8o-ct 

, ®3-10tlelzftrati5k1N (Negative control #1) 	L taZ L -C, ®3-20t 

elzft11115k1N (Ad-LacZ) 	L tL$3Z L -C, *Iiiltg`gki  7 —t --CZH3P/JTAilt 

L IS L) , 	03`g,k1  WI - 3 ,,Z.1411111'g.W`gki Izif I Are 0 Z*11111.g/Mg 	tt,Z L L /JN 

G. ibatiilltgOgilltg J`gkl ffi)-T,Ii L "r 8 L) , 	L ttG 07 -( 	: RNA ftiblitNlltg 0 
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PA WRIE iPJEll 	4 Z L LffiRIE. C tt.t.:. 

[0107] -41soi15 : ti*A1:811- Zibillitlii11ga)M-Mti1ia)4V4 

mi R-148a, mi R-152, miR-373050.Effi, t1*A1:811- Z6A111111ga)M-16_ 

ELtffie-3 /J`VtlEtZtz&blz. AaiM3"-CHN Lt_: 	.t r7-()1,AAd-miR 

-148a, Ad-mi R-15231.ZfAd-mi R-373 (i-41,-ftt,1 x 10 9 pfu/mL) 	, Wi star A 

v 1- 	(250-300 g) 	VAR LT.  H*1:-_"-CIL,NfR (apical 	region) G)St4t PR 

1:.:30GAII-F 	-1E11 Lvree`a200 ii LA Ltz. 11-11i5kIlig L L --C ft, m i R-141' 

1111-Z L L L l„ 	H1147LTZWI.1 -, AltiM3a)M1-..: Lt.:ffi-D --c, 	t 1-ii/ 

IONA - $4 	L L-MTI:=7T71- 7° 	-(7— : 

hsa -miR -141 -F : 5' 	-caccgcagggatcctgggcctga -3' 	(SEQ 	ID NO: 	17) 

hsa -miR -141 -R: 5' 	-cgggaagacaatggaggtgcct -3' 	(SEQ 	ID NO: 	18) 

-1E110t::PC1i1::,, 	L) Milii L, 	L cocRatt 	-.-A-aim31-.:7,2,goig (,) IzJEllo-CAd-m 

i R-141 	-,f1FN l„ Ad-mi R-141 	(1 x 10 9 pfu/mL) 	, WistarA 	v 1- 	(250-30 

Og) 	VAR L "r H*1:.-_ --Cibia13 (apical 	region) ent4 t Pfilz.:30GAII-F 

111 L vr a 2200 ,u L 	A L t.: . 

[0108] A&41E1113141A&, 40/0/i7k)1,,z47)1,5t I: -5t:41 LT' 'UNARM 	t 

4E L, t)J A- 	fna„ titKi 67titi* (ThermoSC I ENT I F I Ct) 	(1 : 500* R) a 

W: fj-tTropon i nTfj-ti* 	(ThermoSC I ENT I F I Ct) 	(1 : 600* R) 	-arit.--t.,-,&, 

Al exa F I uorTMagattl* (Al exa-48831.YA I exa-568 ; Molecular Probes) 	(L 

t1.":1: 400* R) 	-JEIllivri-t.-ftOiltatftlz.-_Wt,*14EL,1-:: . •V:_- , 

*1111IM ftDAP I 	-JEll Lvt ,t1:.-_Wt,V,A4E Lt.:. 

[0109] Wt,Liziba*flatAA-ftgEtEari-JEll 0-CIE*: L, DAP I L Tropon i n TO) 

Mli*Iiiltg 	-ibillitaltg, K i 67L Tropon i n TC)4:Mi1i*Iii11g ”4111tgalIVE1ffilifr L 

-cozibataitgL L, NilltgalIVE1ffilifr L "r ozibataitgayme5fIllt Lt_:. 

*11:11*--05fIl1t-I- Z*11111.gtz1t300L,1_LL Lt.:. i-a)*M -  El 41:.-_7T7 Lt.:. 	El 41 - 

8 o-c, miR-148a, miR-152R1tmiR-373075J r)-()1,x-TM--tti)§1 

eft, Ki 671altiblittifiltgeAlle/A3J1G ffilzifghp L --c ozLL i.j /JN-D  tz . — 

, a ili5k1-11T-C 	Zmi R -1410 7 5' J ij, -() 1, x 	F-Lm 	--. tz 1 c) a Zit, Ki6713A 
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flibli011iltgitU L A, euld) I; tLIS/JN -D t.:. 

[0110] LOtaL:  (,) , t4*A1z8LvrtmiR-148a, miR-15211.ZfmiR-3735EIR, 

--ZLLIZ:,:i•). *RUM MilE•117 —t - -e 	ZK i 67/AMIL IS L), ICA-M{111'g 

0*11111.gallijEW)-VIE 	41., *MR VI% Lt.: L L ffi7T7 	tt.t.:. 

Id 1.1A7 9 —/-*A 1- 

[0111] SEQ ID NO: 	1 : miR-1487 7 EF-. 1)-05' 	11:1111:j:U,EGY,— KEN ; 

SEQ ID NO: 2 :miR-3737 7 :4. ')-05' 0.11:=4:U.EGY,— KEN ; 

SEQ ID NO: 11 : miR-148a5A10— FAJAVfgrligtZt.:61)07A-r7— K 

7° -(7—, hsa-miR-148a-F ; 

SEQ ID NO: 	12 :miR-148a5A10—lzfaki-tigrliiritZt:_-61)0 1)/i—A7°  

(7—, hsa-miR-148a-R; 

SEQ ID NO: 13 : miR-15211*0— FAJAVMOVTitZt-.:6250 7A-  7— I: 

7° -(7—, hsa-miR-152-F ; 

SEQ ID NO: 	14 : miR-1525A10— lzfaki-tigriiiritZtze)0 1)/i—A7° 

(7—, hsa-miR-152-R; 

SEQ ID NO: 15 : mi R-3735A10 i — Kill Vtligt Z t.:6-60 7 t '7— I: 

7° -(7—, hsa-miR-373-F ; 

SEQ ID NO: 	16 : miR-3735A10— lzfaki-tigriiiritZtze)0 1)/i—A7° 

(7—, hsa-miR-373-R; 

SEQ ID NO: 17 : miR-1415A10— FAJAVtlipTitZt.:6i)07tr7— K 

-(7—, hsa-miR-141-F ; 

SEQ ID NO: 	18 :miR-1415A10—lzfaki-tigrliiritZt:_-6/-)0 1)/i—A7°  

'-(v—, hsa-miR-141-R; 

i-01thOgUillz-D Lvt ft, *1 	--*IlSo 
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Sii*0re-IRI 

[,1**1A11 ibataitgaMIRIEfplEll-1- ZmiRNA-Vt-I- Ztfit-t-tiN, IC) 

11M- CilAINEIIEMAIMilto 

[1**1A2] mi RNAffi, fl:Ami RNA 	z.): fflAmi RNAGAIIM, AL W: 1:-_--41,1=, 0/: 

Xl*RzfffittiltN/J‘GtsZlIffiGifitRtLZ'AN-eZ, gi**IA11:: 

,I,ENOEM*Eflto 

[1* *1A3] miRNAffi, SEQ I D NO: 	1R ftSEQ I D NO: 2/JN G IS Z 	— FIU11 -t- 

tiNt.W-eZ, 1**IA1Rft2izEIMEMAIMIto 

[1**1A4] SEQ ID NO: 	1 /JN GISZ ',— 1:g0.1 --gti`t.Wffi, mi R-148a (SEQ ID 

NO: 	3) 	, 	miR-148b 	(SEQ 	ID NO: 	5) 	, 	miR-152 	(SEQ 	ID NO: 	7) 	, 

atf- -41.1=D01-011E1*, Itzfiz- -41.1=D00X.WRZMigtiltN/JNGISZ4 

IJNI=D3EtRttLZWW-eZ, ,1**IA31:=7,2410E4VIdt. 

[p* *1i5] SEQ I D NO: 2/JN G IS Z 	— 1:g0.1 --gti`t.Wffi, mi R-373 (SEQ I D 

NO: 9) azfi-GAITIEl*, Itzfiz--OA.X.WRZfffitttNIJNI=DtS.Zg 

/J‘GifitRtLZilt.W-eZ, ,1**IA3lziEN0EMVAto 

[,1**IA6] ibataitgoimmixiiiippl- -4-- zmiRNA-v-z-4-- zt(gt-, ibata 

ltglz4ARY5EIR - Zt:_- &505EIR, 	—L L-C -A-t• , 1**IA1 —5 

0 0- t./Jvl IRIziENOEMVAto 

[1**1A7] —ffi, r) -r ) 	, I,A 	--e 	z, ,1**IA6izenommea 

to 

[m*IA8] miRNAffi, i_Pts< L t, --Doies 	1.7J- 	e . Kne, i< L 4_, _os

LG --DoietWIE11333` , i_Pts < L t,--Doie sit a, Rft LtO*Ef-c - 

-gtiN, miRNALiai*-CZ, 1**1A1-700-rttlJN11AlzENOEM 

*EWA. 

[1**1A9] iblialitffi, icAtetE, JtintiltiL,4,t, 	5 -DitailtiC), llEtiC) 

arf, trx311c)a-rf, iba-ARitattic) -ez,1**IA1-80o-4-t 

toJvilAtz,12,1MEMAIMIto 

[,1**IR1o] iblittifiltg0PAWRIEfplE11-1- ZmiRNA-VT-1-Ztfit-, 1a1*0 
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ICAMOKIV4131A1z4At Z L L 1::0t L), 	ilAiE11311I:=80"-CIL,N1011111 

#19-6 --Z `L Vitz LI-  ZibliMG)*IltM. 

[1**111] ICAM-641141E4VglatONIOL61)06111iNilltgaMiliZIEfFJEll 

1"- ZmiRNA -Vt'1"- Zt<fita>1t1Ell. 

[21**1Al2] IL,4 `i E&0%1#1:80"--Cit1111-Zt:_- 61)01blinliillOiMiXittfP111 -  

1- ZmiRNA-M,Z1- ZtM. 

[2**IA13] ibillitailtgOiMRYLEfF141 - 1-ZmiRNA -V-Z1-Ztfit -, 'CAM 

ltglz4A L 'CAN, 	-- Z L L -Ii.ItL 1-  ZILAitiilltgott9-MA. 

[1**1A14] miRNAffi, fl:AmiRNARZffflAmiRNAGAIE.f*, Ittflz-_--41,1=D 0/!X 

f*RZfffitttN/JNGISZII/J‘GiNtRtLZt.W-CZ, 2**IA131z,12, 

$1, M. 

[iti*IA15] miRNAffi, SEQ ID NO: 	1RftSEQ ID NO: 2iJNI=DtSZ — FIEN --As 

tcz, ,1**IA13Rft141:-_,32,NOM. 

[21**1A16] SEQ ID NO: 	1/JNGISZ—FIU1.1 --gtiNt.Wffi, miR-148a (SEQ ID 

NO: 	3) 	, 	miR-148b 	(SEQ 	ID NO: 	5) 	, 	miR-152 	(SEQ 	ID NO: 	7) 	, 

atf- -41.1=DGAIIE(1*, ItZflz- -41.1=DOXI*RZPaigttN/JNI=DISZ4 

/J‘GifitRtLZt.W-CZ, Zi**1A151zEdOM. 

[p* *I'17] SEQ ID NO: 2/JNGISZ—I:gUll - ttiNt.Wffi, miR-373 (SEQ ID 

NO: 9) azfi-01011E1*, Itzfiz--00.x.f*RzfmigttNiJNGtszg 

/JNI=DifitRtLZt.W-CZ, Zi**IA151zEd0M. 

[21**1A18] ibillitailtgOiMiXiifF141 - 1-ZmiRNA -V-Z1-Ztfit - , 5EIR,' 

9- -1'110-ciL,NIVa11g-4A-1- zL L -A-tiN, MgZIA13-170 Of 

toJNiwzrze0M. 

[2**IA191 /9—ffi, ri7-r)i,A, 9---ez, ,1**1A18(zgEN0M. 

[g**IA20] m i RNA ffi , 1.0;:r.< Lt--)0115S1,71- , K mita Is-  , i_P ts < Lt 

--DoieSflf,f133J` , i_Pts< L 4_,--)0115SIA, RftLtLGOVle--  

--g.1_,N, miRNAlf541*-ez, 2**IA13-19001'41,1J‘11A1zEN0 


