* 348 - [ B O MBI AR 2016 4F 11 55 43 4555 6 4]

Int J Cardiovasc Dis, November 2016, Vol. 43, No. 6

AR 6% RNA 5.0 2T 4 1 i it 52 10F e

= F IEW X & & WM %BRE=

€CLED
PR LIRS AT BOS RS M R B I R R,

w3 G R BOR S T BE S MR A e tm e Ak L T AT S e m s R R Y
Bl AT S 4F AL 0 B A AR B R 9

oL RFESHE, EHA RNA Z—ERRE RNA »F. 263 # 0 RNA
Fo ks A RNA F. 45 mpae A K B F o, B hERme R AL TP
MEFTEWRADTER, ZXANLT IS RNA £ IR g d 95 0 R

[<igiAl
doi: 10. 3969/j. issn. 1673-6583. 2016. 06. 008

O NEEF A 2458 0 UZ B BT 4E 40 i il T 4%
T PRI i s 7 A ik 22 0 200 L Sh ik o e 4408
IETHEZH 2L 3 B S0 I K A= 1 45 A 0 P i
A, XA I EE AL O I A s ) B B AR
(18— BELR S 95 RO LA | P B2 40 AN A 4
S0 U 82T 24 240 B A N A ) 5T 8 i 4 T A0 E 2
R o TR R 5 | 1 O JUE B A T 43 Ay T AR 0
—Tofr L R Y JEE R 2 O 2 o i B IO R L S AR
O A IS M7 BB s ) — PP R Iy 2o .0 & ik
PV ok 1 A1 A S i 23 K5 8 AR A0 e 4 1 o0 )
WP X PTRE BUER A O LT A R A

JE4HES RNA (non-coding RNA, ncRNA) F 3
35/ RNA (microRNA, miRNA) Fl 4% JF 25
iz RNA (long non-coding RNA, IncRNA),
MiRNA <22 MZ IR I RifE RNA, Z 557 )L
TR A 5 e AH 5 B 4N I T 3. 0 3 O I R
. LncRNA S =200 MEFHF R AT K 8% RNA,
BIRKRZH IncRNA A G i 2 1 1) D e (— &R 40
IncRNA F] BB &2t A A W~ F DI RE M S/ INIK D
BAEBE A rp A 4 E AR L 2 50 L4 0 1Y)
RARRE . AL FEEA 4] neRNA 5.0 IELT 4E 1l ik
PR R4 AR Y7 45y T PR
1 MiRNA ZEAR[E KB RET4E L RER
L1 AKX A8 e LT Al

OB R I iy O R 2T 41k

LW EHEK G RF2ESES (81470592,81400207)

PEF AL 200433 L, 55 A B R A KO BE B O L AR
(Z= L, EEE WSS 313000 WM, ik 448 LU\ E
BeCo L IR (R 1)

WIEVEH . £ EM, Email; dearwgk@163. com

SR E A 8 IR AT AL 5 AF 4 2 RNA

Fob miRNA 155 5 4 I 1 A 100 iy AH ek
ARES 5O R CE . BRI BiE O
JE R 3% 2, miR-22 3R 3K B W b5 1R b o 33k
miR-22 8 7 B4 M = & 2 O IE£F 4R 1Lk
JE T AR R IO IR B 2R E miR-22, K
P miR-22 A7 B Ry X 28 AR O 2T 4EAL BT 7
Pio WHFE LRI, 45T miR-22 FEPA R/ B B E
EHRZIAIT . OB KRN e i AR B s ™.
— TR 5T R I, 15 5 AR R B DDA DG Y miR-17 ~92
FIGEH , miR-18 Fl miR-19 o &35 4R AN L R E 1
4k 45 4H 21 A K A F (connective tissue growth
factor, CTGE) Fl /M % v Z-1 (thrombospondin-
1, TSP-1 3R JE M 450 i £F A i 72
BEAE 8 B O IE Y miR-34a 1Y 2% 35 0 3 i, 1)
il miR-34a BRI O LR SE IS 0 LA I i SE T
T BH LE O 2T 4E AL 1Y) & B . MiR-34a [ H 2R
H— 22 &R/ J3 & B A W IR 8 1 147 JE 4 10,
LA DNA 453 05 B0 ek 20 s bz 1) 4 %, 955
RO NIRRT RE " o £5 LTk, 5 0 ik h A7
TERR AT 32 P85 19 miRNA, 7] B8 i 0 5 % 40 K 1)
D IELF AR TR A
1.2 i B E AKX 698 I F Y 4L

R I PR A0 A e A S i — B P [ o L v A
LRI TR B 45 0 . X AR A R AR s O L
A JE Bh— R YNGR A AR G B PRI 25k, T 5 |k
ONELT4EAL . O NEFS AR BE A8 5 | 2O JIL Y 5 1 -
. TS0 IERS AR ) /)N BRASE 2 b, 5k 1 P-4
HE 51 59 A miRNA ik k8., HAb -+ #iJr
A AMARSMEER T, L RE 5 | A SR 1l P 1 451 10T HL
FTREFZ IO H neRNA (33851 guAah, g 3R



[ B L B A A 2016 4F 11 85 43 255 0 i

Int J Cardiovasc Dis, November 2016, Vol. 43, No. 6 ° 349 .

FELE LA 4 S miRNA, H 26356 KO 0] $RA8 O I
A A S5O WU i/ F AR L 40 miR-133a, miR-
133b Fl miR-208a 7EFAH A J5 & H Bl s A8 ek 2%, H
H miR-133b [ 745 kB8 S i % 48 5 19 L 4000 L 43
s AP miR-133b /K- 5.0 REAHE . X
Sl PV B 0 S S 2R ) miRNA A] 8 1 i
WHMANE R A RIS 5O 4Eb n) kA
KR BB W AL T WUREE 1) miRNA BH O BE
FERE DA AR K J o 11T SEE < B4 A8 40 1 A 1% Bk (1)
s — R R .
1.3 SAUK AR K 69O R EF 4L

R e NS S N sk 3 T N W= b
SO LA 35 B — T AT 5 | 0 JUE 22 2 A [ 2 B
fepfe, S ER S FEOLE . BEDY TR RO L
RIAITERZ R DFFE BRI 2E9 2 kO LR
B N BRSO IE B, miR-155, miR-146b Fi
miR-21 {4 F A A0 5 1 . I miR-155 AEE
I8/ W B T 24 L ) J2 0 el A kO LR
JIRECR U WU A% 2 101 9 5% 00 JUE 7 A Ak P a1
MiR-155 [#EER— % F% sk I+ PU. 1 AT 5 E &
RN () 17 50 45 4 . T 5 A RE S TR 3R Ak, 4
miR-155 77 A4 [F) 4 I o] R J2 il i PU. 1 3k & #
et S50 Il miR-21 F1 miR-29 AT [a] 42411
il BT 24 200 M £ A A 35 PR Ay 3k (E X g 7
PEC LA B E A RCH F AT
1.4 hipAn X 698 Pk 2F 4t

REZ25 Al 51 NEAS BN, Horp— AN |
A2 i miRNA A3 109, AE TOR ARG P 1415
T IREAYIAN RN B B IGIRE L. T
25 2 35 L B AT S 300 LA B R O A I AT 4
B0, BREE B 22 5% B AT B A K RO LA AR
H) miR-146a &35 B 5 3% fin . 3 2 4 F 14 2200
W 1R A K T2 IR AF 5 38 B e O JIE 2
e . TR R EE T B ET & . 0 AE
miRNA Fij{f let-7g Fik TR RMUAEZ LA TR
(AN B B2 R RN AT 2 AL i 3 B, let-7g 2 35
TR, XS RARR T4 E Y miRNA 7]
RE & 101 B 25 0 AH & O R T HEAL A8 300 %
1.5 HA KA 4.5 R EF AL

B T I JEE AR L 2 — Tl O LT ZE AL 2 2
AR B G o RIS A8 8 B Il 2 2 1T miRNA 1y
R, & B miR-21 F 35 KT i, (H miR-21 (13
K5 AR BAGHR R B O I 2T 4 Ak R B TG AH S 1

A miR-29a (1) 3 1k 5 .0 WE £F 4k 10 72 B AH 2,
MiR-29 K415 = miRNA, Hf miR-29b-1 5
miR-29a 3£ F 35, miR-29b-2 5 miR-29¢ HH: F ik,
Jir A miR-29 A A1 [ 1) Fh 7 51 » BCBUA Ty 51 7
A 1 AMREEA RS B R B, T AT AE
U 5 EF R AL 1 0 5 B 2l 2 ) AR I S A 0 s £ 4
A B 18 M0 B B B BB 3 A SURIIL 3% R Y miR-29
FERKHR I PR . MIRNA 2 5.0 E4F 44k
B ELAAR S FAIL o DA B 2 7530 b e — L[] i f 42
A fe R
2 LncRNA 72O R4 R HI1ER

4k miRNA ZJ5 ., XM T —2K[FFEA Ol
45 P95 W /R BB neRNA——IncRNA, 5@ i
RNA U ¢ & BAE O IESF b R e o s A
500~700 F IncRNA &b Fsh A5 ik, ey
1020 W45 32 420 = 5 B 8 8 (LVAD) 3/ 97 19 &R
H R IX 88 IncRNA 2 5.0 E£F 4k AL i I 152,
HAR RS2 » IncRNA R3K 35 AT LA IX 23 AN 7] 95 [
ST B IELF AL, Al i A0 A S i O WLEF 24k
S5 AT LT ZEA s B2 W= o 3 3 A 0
LR B 2 4 5 780 rp ) miRNA, PS84 B T 5.0
WU BE. Ji5 0 JIE £F 4 A6 AH 26 1) — & 51 IncRNAPY
IncRNA-C JJLIE K AH 56 B (CHRF) /] #8 ] 25 &
miR-489, 415 HYJHE . 1] miR-489 P4 HERE 53 1L
KA FEN 88(MYDS8) ik, MYDSS ik T il X
A E00 LN AE K O JIE 27 2 A 38 fint=) . e P iz
4 My . IncRNA-ifi iR 98 7% B A ¢ % S A& 1
(MALATD) A] JE4% P B D B AL BT AL 520 4 2F
AR e e JE o A AT ST 2 440 R TR 17
IncRNA 2 5 92 24 i b 58 51 2 11 A0 JIE 21 44k
WA R e SERAWETE .«
3 RE¥

NISCET 4 40 B %) A 1) 27 A7 o R 4 Ak & AR 1Y
g LA R A2 AL R UF, neRNA 2 — K H 21 41
T DIREVS K 2 U7 T A0 4 R 5 A0 A R 1 43
AN 5 SRS 43 W7 neRNA 7] 55 48
JLT] ) 55 53 W5« LRI 97 O I £F 2 Ak 1Y) A 2808
RO E TR AR 12 W s B S bR . BT,
KBTS0 3 4 B 25 25 19 7 Ok 8 1 B An 4l
LAY miRNA B IncRNA , {HiX 25 52 e 31 HoA 25
LA AY) neRNA KR 2wl RSB E IR 7
SERZTTIR AT AR O A 5 M miRNA [ 323K 1 A
AR A2 A0 miRNA 255, 1T e L #r k4




* 350 -

O 45 2k 2016 4F 11 A58 43 858 o

Int J Cardiovasc Dis, November 2016, Vol. 43, No. 6

AHIRORIF . R IE T IR EAH I A 2507
AWMU 2 2 RS RIIE 30K RNA 258
[ f3C 136 2 oI PAY B2 0 L Bl 2T 446 2 o O UL o
SERURSHE R A0 SE 2 . VP2 miRNA B 4545 1
FeBI g A AR, A A miRNA A BE 2454 5 [/ —
AL b RERNRYTRCR BRI X — )R

(1]

(2]

(5]

Lo]

L7]

[s]

L9]

[10]

[11]

[12]

[13]

[14]

[15]

2 % X W
Jasn. A LN GO AR R A 0 T
(U] EFRO B RAE . 2015,42(4) :229-230.
Heusch G. Libby P, Gersh B, et al
remodelling in coronary artery disease and heart failure[ J].
Lancet,2014,383(9932) :1933-1943.
Hill JA, Olson EN. Cardiac plasticity[ J ]. N Engl J Med,
2008,358(13):1370-1380.
Moore-Morris T, Guimaraes-Camboa N, Banerjee I, et al

Cardiovascular

Resident fibroblast lineages mediate pressure overload-induced
cardiac fibrosis[J . J Clin Invest,2014,124(7) :2921-2934.
Dangwal S, Thum T. microRNA therapeutics in
cardiovascular disease models [ J . Annu Rev Pharmacol
Toxicol,2014,54(1) : 185-203.

Galindo MI, Pueyo JI, Fouix S, et al. Peptides encoded by
short ORFs control development and define a new eukaryotic
gene family[ ] ]. PLoS Biol,2007,5(5) :e106

Jazbutyte V, Fiedler J, Kneitz S,
increases senescence and activates cardiac fibroblasts in the
aging heart[J]. Age (Dordr),2013,35(3) ;747-762.

Huang ZP. Chen J, Seok HY, et al. MicroRNA-22 regulates
cardiac hypertrophy and remodeling in response to stress[]].
Circ Res,2013,112(9) :1234-1243,

van Almen GC, Verhesen W, van Leeuwen RE,

MicroRNA-18 and microRNA-19 regulate CTGF and TSP-1

MicroRNA-22

et al.

et al.

expression in age-related heart failure[]J]. Aging Cell, 2011,
10(5) : 769-779.

Boon RA, lekushi K, Lechner S, et al. MicroRNA-34a
regulates cardiac ageing and function[ ] ]. Nature, 2013, 495
(7439) :107-110.

Holmberg FE, Ottas KA, Andreasen C. et al. Conditioning
techniques and ischemic reperfusion injury in relation to on-pump
cardiac surgery[ ] ]. Scand Cardiovasc J,2014,48(4) :241-248,
Wang E, Nie Y, Zhao Q. et al. Circulating miRNAs reflect
early myocardial injury and after  heart
transplantation[ J ], J Cardiothorac Surg,2013,8;165.

Sagar S, Liu PP, Cooper LT Jr. Myocarditis[ J]. Lancet,
2012,379(9817) . 738-747.

Corsten MF, Verhesen W, et al

MicroRNA profiling identifies microRNA-155 as an adverse

recovery

Papageorgiou A,

mediator of cardiac injury and dysfunction during acute viral
myocarditis[ ] ]. Circ Res,2012,111(4) ;415-425,
Cooper L, Johnson C, Burslem F, et al. Wound healing and

inflammation genes revealed by array analysis of ‘macrophageless

[16]

[17]

[18]

[19]

[20]

[21]

[24]

[25]

[26]

[27]

[28]

[29]

PU. 1 null mice[ J]. Genome Biol,2005,6(1) :R5.
Thum T, Gross C, Fiedler J, et al. MicroRNA-21 contributes to
myocardial disease by stimulating MAP kinase signalling in
fibroblasts[ J]. Nature,2008,456(7224) ; 980-984.
Sutherland LB, Thatcher JE, et al

Dysregulation of microRNAs after myocardial infarction

van Rooij E,

reveals a role of miR-29 in cardiac fibrosis[ J ]. Proc Natl Acad
Sci U S A,2008,105(35) :13027-13032,

MS, SM.
treatments; what the cardiologist needs to know[ J]. Nat Rev
Cardiol,2010,7(10) : 564-575.

Horie T, Ono K, Nishi H, et al. Acute doxorubicin cardiotoxicity

Ewer Ewer Cardiotoxicity of anticancer

is associated with miR-146a-induced inhibition of the neuregulin-
ErbB pathway[ ] ]. Cardiovasc Res,2010,87(4) :656-664.

Fu J, Peng C, Wang W, et al. Let-7 g is involved in
doxorubicin induced myocardial injury [ J]. Environ Toxicol
Pharmacol,2012,33(2) :312-317.

Roncarati R, Viviani Anselmi C, Losi MA, et al. Circulating
miR-29a, among other up-regulated microRNAs, is the only
biomarker for both hypertrophy and fibrosis in patients with
hypertrophic cardiomyopathy[ J]. J] Am Coll Cardiol,2014,63
(9):920-927.

Dawson K. Wakili R, Ordog B, et al
mechanistic contributor and potential biomarker in atrial
fibrillation[ ] ]. Circulation,2013,127(14) ; 1466-1475.

Yang KC, Yamada KA, Patel AY, Deep RNA

myocardial

MicroRNA29: a

et al.

sequencing reveals dynamic regulation of
noncoding RNAs in failing human heart and remodeling with
mechanical circulatory support[J]. Circulation,2014,129(9):
1009-1021.

Ounzain S, Micheletti R, Beckmann T, et al. Genome-wide
myocardial

profiling of the cardiac transcriptome after

heart-specific long non-coding
RNAs[J]. Eur Heart J,2015,36(6) :353-368a.

Wang K, Liu F, Zhou LY, et al. The long noncoding RNA
CHREF regulates cardiac hypertrophy by targeting miR-489
[J]. Circ Res»2014,114(9) :1377-1388

Michalik KM, You X, Manavski Y, et al. Long noncoding
RNA MALATT1 regulates endothelial cell function and vessel

growth[J]. Circ Res,2014,114(9) ; 1389-1397

infarction identifies novel

Thum T. MicroRNA therapeutics in cardiovascular medicine
[1]. EMBO Mol Med, 2012,4(1):3-14.
Hinkel R, Penzkofer D, Zuhlke S,
microRNA-92a protects against ischemia/reperfusion injury in a
large-animal model[ J . Circulation,2013,128(10) ; 1066-1075.

Quattrocelli M, Crippa S, Montecchiani C, et al. Long-term

et al. Inhibition of

miR-669a therapy alleviates chronic dilated cardiomyopathy in
dystrophic mice[]J]. ] Am Heart Assoc,2013,2(4):e000284.
OlAS :2016-05-06 1527 :2016-06-08)

AR SC 4 W)



