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Review of the role of non-coding RNAs in dilated cardiomyopathy

LI Weiwen'” | DENG Shaodong®®, CHEN Jianying'*
(1. Department of Structural Cardiology, Affiliated Hospital of Guangdong Medical University, Zhanjiang 524001, China.
2. Department of Traditional Chinese Medicine, First Dongguan Affiliated Hospital of Guangdong Medical University,
Dongguan 523710. 3. the Second Clinical Medical College, Guangdong Medical University, Dongguan 523808 )

[ Abstract]  Non-coding RNAs (ncRNAs) , including microRNAs ( miRNAs) , long-chain non-coding RNAs, and
circular RNAs ( circRNAs) , regulate myocardial development, differentiation, metabolism, death, remodeling, and other
pathophysiological processes, and may thus be involved in the pathogenesis of dilated cardiomyopathy (DCM). We review
recent research into the role of ncRNA in DCM, which has mainly focused on expression profiling, marker screening, and
mechanistic exploration. Several differentially expressed ncRNAs have been screened out from circulating blood and
myocardial tissue as potential diagnostic and prognostic markers and therapeutic targets for DCM; however, studies of
circRNAs are limited. Considering the complex and heterogeneous etiology of DCM, further studies including more clinical
samples are needed to supplement and validate current findings. Elucidating the potential role and mechanism of ncRNAs,
especially circRNAs, in DCM will provide new method and a theoretical basis for the diagnosis and treatment of DCM.
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Pk AL WK (dilated cardiomyopathy , DCM ) J&
— PR A RO LB, HLRR IE Ay 7 0 28 8 R
WS AE DI e R A, DA T S5 B0 U 2 1l ) e AR, e &
HEJE A0 1 508 ( heart failure, HF ) H: 38T, DCM
HAT R e, S5 58 R e B O LA AE AL
LRSS S I O (E B N DS N
5¢5 DCM AHICRYE 4k K K HAE FH AL X By i B
A N, B, JE 9 5 RNA ( non-coding
RNA,ncRNA) 45 RNA ( microRNA , miRNA)
FEAE4AS RNA (long non-coding RNA , IncRNA ) 135
JJR RNA (circular RNA, circRNA ) 2 5 J##0 L &
F b AR BE T R A A A B R
HA M T A R AH B 5T 18 3C, R neRNA 7R
DCM gV R R L R T 45k

1 DCM fH3% ncRNA HFRIELE ST

5 FT RNA Jl ¥ ( RNA sequencing, RNA-seq)
VEN G A 2P S TR T L R o i 5%
SEPEIR AR I Y 22 57 K A KL (differentially expressed
genes , DEG) R EFREY), M HA BT ARS 5%
RS SRR, R, B0 2 SR 2 AR
E ncRNA ZH AR A0 A )2 B H T DCM H A
Ferh  AHBAAAE FIBLHIA 5t — 2L W
1.1 DCM 183X/ RNA

miRNA J&—Ff/N RNA 51, B0 e 5 i
IKFRATIE 30% MR R ik JF 5 B AR A B
AR IZAHSE ) miRNA 7648 FfOo 1 459300 1
RAHUR R Wk ¥ B EAE ], AR O
JUEAEJEE | O WL 2T 2 Ak | 3l Dk 98 A A Ak | .0 JULAE SE
41, B, Huang 487 /N RNA U 7 43 07 %2 31
DCM (A1 i 48 A2 IK K B miRNA A fii
T 3 R A 28 TT o3 Ak i R R 22 2R T AL AR 1 O
( mitogen-activated protein kinase, MAPK ) {5 5 i [
25 DCM W& IRHLE] . Enes 251 U F B4 51 6
M DCM LAY I %% miR-618 , miR-875-3p . miR-
205 .miR-194 .miR-302a . miR-147 Fll miR-544 Fik/K
P, T miR-518f Al miR-454 £k K FEThm, i
4, Toro %) R PCR B UEHE T £F )2 8 11 A/C
(lamin A/C,LMNA ) 3L K #5055 11 2 48 1 et Bk
AL AU (familial dilated cardiomyopathy, FDCM) £
HHYEPS miRNA K35, A LR AL # 1 let-Ta-
5p.miR-142-3p , miR-145-5p il miR-454-3p /K F &}
FI e

AHAS T P 5] R e 55 28 R 48 2 1 B0 IO A
AT A R A, B AE WA B 2F 53T 07 18 A
B rp 2 4 A BB B — Fh T A S5 AR
P IR BOA 5505 B F B, Wang %' % GEO
B v AR R R 2R R R HE AT A A B
I3HT, &S DCM AH5E ) miRNA £ 45 miR-9 miR-
200 % F1 miR-30 XM, Huang % i 13 40 B 4K
P o miRNA-mRNA 5 7 FH 251505 DCM #Y
KA miRNA | & B miR-144-3p . miR-363-3p .
miR-9-3p ., miR-21-3p, miR-144-5p, miR-338-3p /I
miR-770-5p & H LAY 5 [+,

DL EBFSEHR R, 2 miRNA 7] figJ& DCM (17
FERRED AR . SR, AN DCM (2R AL
T A 43 A7 7 1 340 0] BEAS AN TR) B 25 28, TRk,
T B — 2 AR T 22 PR AR AR 5 g 5 A v 50 I 3
5 miRNA EH B AL
1.2 DCM #H3€ IncRNA

IncRNA &—4 K >200 nt HABES 58 A 1Y
RNA i1 5 miRNA 578 R I 58 H B 5AEH
SRV A0 3 ul i i Y FE L, WF Y B UE 5K,
IncRNA i P850 NE R B R RS FIFAE NG i
BT R PEOCHEVE T 2018 4, Haas
LU gk B Al 4 L 4 b 45 A R 5 (structural
variation, SV) 5 AN rh 2 R R AU EK R, K
ik DCM F20 HF AH5CH) SV £14% 3758 1~ IncRNA
F1 1756 D8 A gl sfAs , Ui RE IR s A5 A8 S 5 i
[ IncRNA 3578 45 il 2 B AE 5+ 0 Huang 253
T BT ST & BLAE DCM B3 vh 25 R Rk 7
W IncRNA FE 5 2GR T 4B LRA A
P A X, BT ETIEER IncRNA FORIFSY, Li 250
HUDCM SB35 10 IEAEAS AT T8 91 53 B, I %5 7
RP11-21. 2 1 XLOC_014288 4 IncRNA 7 IL4H
JHL o R ST 4 40 e R O A i A5 PN B 40 e v 4
AR AR R 1 L AT B8 52 M 835 118 20 00 25 23 1 434K
(left ventricular ejection fraction, LVEF) . Cai &'
¢ DCM 2 JLAME Il IncRNA 1) 22 5 k15
K H 5 £ 0% W iMH X R kA
NONHSAT252242. 1, ENST000000596816 . NONHSAT
215378. 1 #il NONHSAT137060. 2 7.0 IE DI REA ] 1)
BEPAEREES BN HE R — 2 A et
3T .

AT 2 B, IncRNA 7 215 miRNA A H 1
H, 3138 3 ( competing endogenous RNA | ceRNA ) #L
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i) 32 5 mRNA AHE AR Tao 251" % 31 DCM
B ONEREA Y miR-144-3p 1 miR-451a T ¥4 1]
miR-21-5p b M, i — 20 7 & B, #E In] miR-144/
451 B M 4 IncRNA ( NONHSAT001691 I
NONHSAT006358) 5 DCM & B AH 56, itk &, ¥ 1
miR-21 A 4 > IncRNA ( NONHSATO026953 .
NONHSAT006250 . NONHSAT133928 Al
NONHSAT041662 ) L 5 DCM i # A 3¢, Chen
AL ST DCM A SE A E IneRNA 3Rk 3% &
M8 A % IncRNA ( FGD5-AS1, AC009113. 1,
WDFY3-AS2 | NIFK-AS1 . ZNF571-AS1, MIR100HG .
AC079089. 1 1 EIF3J-AS1) th ] A it ceRNA Ll
RAEDIRE, BLAM, Qiu % Gl v+ 50 UE T DCM A&
HAADEHN 2R RIEB KHE IneNRA
KB1299A7.2 . RP11-13E1. 5. AC061961.2 .
LINGO1AS1,  RPI11-557H15.4,  AC061961.2 .
LINGO1AS1 RP11-1313E1. 5 5 £ % 5 DCM 1% %
RAFIERA X,

IHAb, Charles 25158 33 A NCBI SRA %% 4% 2
FZH8M5 BT Y ceRNA W45 48 8 3 A 24K
A5, A0 45 IncRNA ( XIST) . miRNA ( hsa-miR-195-
5p) I mRNA ( neuro oncological ventral antigen 1,
NOVA1) .,

LI F#F5E 45 7% DCM ' IncRNA A9 1R FH AR L)
2 B HEE TR DCM (148 4 252 1 DCM
S B A R SCHE R 3R (H 232 A A D B 98 3 i
TR, K222 5 K5 IncRNA [ IR 4R
ARHN, RIS — 2R ST
1.3 DCM #H circRNA

circRNA 5415 57 fll 3° w2k P RNA ANJA]
HEA AN E B, N — G &S, HTH
REEH, cireRNA % RNA Jiff ( RNase ) i B A5 415

e, A LA RNA BEINASR 2 . circRNA ZE /15
Bk FESR e RN B S KPS R s &
PEEEVER ., B, circRNA 19 ceRNA TIHEC 8 H
—AMFFE I, Lin 200 R A DCM B3 Fil{E B
Xof BEZH A4 O EREAS i1 3 RNA-seq 2T 4871, 22 36
ik cireRNA P19 mRNA 540 i K4 10 E A
s (s S % S ME M 4 A4 %, Sun
S RNA ERES 25 4 PCR B8 UEAG I 5 DCM
HBILAMNER LA cire_0067735 F cire_0069972 F i
circ_0070186 L3, Ho g £ 2 5.0 NUIEIE  HEAY
YA A B R A G, IS, Dong 41530 )\ NCBI
SRA $di e Ak BUE 2., 7 Hr i = 5 DCM 5% 14
P21 circALMS1_6 5 miR-133 (0458 S .

DL EBFSE R, cireRNA W [ AEHLZE DCM P &
R ZAEH . SR, HETET cirecRNA 5 DCM Z []
FRIER 2R fif = B VR AT I R 30 i B LTI I 9, R A 4
JE R FERIRM S 1

2 ncRNA 17E25 DCM #=EMRIE S

e SR R R B 25 5 2K 1Y neRNA 1 g S
5 DCM WAt B2, B = Ff 221 ncRNA g
AT LAER DCM MAREY), B8R cireRNA HAT X
miRNA F1 IncRNA A28 4548, (Hiz 5 M 1B LA
miRNA Fl IncRNA ##38 , EZRI A X DCM 2 Wi
FIFUS (TN ( W26 1) KRR al Lok 5T
R AN | R N R A N A (T =g | R A6
RS S R (RGN ] I 2 ARG I B A T R
KL, AR neRNA A —FhIE R A A bR B
HA B AR R
2.1 ncRNA RIiZ BTN {E

miRNA F IncRNA #RI&/MIMAHET (1) 32 B850
BT, A A A B8 8 R 47 B0 B 1LV H Y RNase [

&1 ncRNA £ DCM 2B AIHUS F0 b 41
Table 1 Roles of ncRNA in the diagnosis and prognosis of DCM

fEH IE 4TS RNA EZ PN
Roles ncRNA References
miR-3135b miR-3908 miR-5571-5p miR-92b-5p
miR-142-5p miR-143-3p miR-27b-3p miR-126-3p
1’2[,5[ ' miR-320a miR-29-5p miR-154-5p miR-182-5p (9. 21, 24-30]
Diagnosis miR-182-5p let-7a-5p miR-142-3p miR-145-5p
miR-454-3p miR-454-3p AC016722.3 AL589986. 2
AC006007. 1 AC092687. 3 GS1-124K5. 4 AC007126. 1
_ XIST IDI2-AS1 / /
Przy\g:r}jsis miR-185 miR-133a ENST00000507296 ENST00000532365 [32-35]
HAND2-AS1 / / /
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i, PRl — 2 ] SR AR 1Y DCM AR F S i
B A A S 2 W, Wang 25624 #6300 DCM £
F I b 2 TR A miR-3135b . miR-3908 A1 miR-
5571-5p A BAF 2 W% J1, T B miR-5571-5p 7K-F
FHE 5 DCM [ B A 56, Wu P &3, DCM
Ik S0 3 0 FRE ) I YE A1 AR miR-92b-5p
FEIRBEIN, I ATVE R DCM I & 2k 1 558 B VAR
YRR E Y, Jiao O UESZ, DCM LAY 1 3£
miR-142-5p . miR-143-3-3p . miR-27b-3p Fl miR-126-
3p ATREZ2 W LEE DCM FIEAL HE B9 TAE 4= Brn
HY, HEME miR-126-3p 85 LVEF & % 7
K, i, Zaragoza 2577 BFSE W, 5 FDCM 2%
RO HE R Bel2 BRI K 4 LK 3 (Bel2 associated
athanogene 3, BAG3) #H 3¢ [ 1§ ¥ miR-154-5p Al
miR-182-5p & HAT 2 WA, SR i — 25 0 506
BRI BE VT, IR KR AR5 E, Ak, Toro
ST JE 52 let-7a-5p , miR-142-3p  miR-145-5p . miR-
454-3p DISCEATRAL A 0T LUK A fdE N . DCM 7
I B9 LMNA K& D] 28 2458 #5417 55 Al LMNA AH 5C 1)
DCM #% . %T IncRNA E4 DCM 2 Wik iy
W58 /0, Zhang %58 MyHE T 36T ceRNA M25 1 6
A~ IncRNA  ( ACO16722.3,  AL589986.2 .
AC006007. 1., AC092687.3. GSI1-124K5.4 A
AC007126. 1) i) £ JC Logistic [A] I 45 AU | IF 52 1 46
IncRNA 7EYIZREE FBRIESE H1 3 s X DCM 2 Wi
FR 5 RAEUE TR S, Luo 2577 WA AR 915 8
SFOTERAT T 107 DAY IncRNA | 48 Hi
ARG IDI2-AST AR # Y XIST X DCM #1244 R
W2 . X ST 3, TEie R 2 T A
f) ncRNA # AT/ DCM 357 8032 Wi ks 2 4, i EL
BRI B BAT B 2 Wi

Br T DCM, &kt i Pk 0 WL 9K ( ischemic
cardiomyopathy , ICM ) 1 /& 5| £ HF 1) — 4> 32 27
P, T B AR o /K FaE AT 580, Lin 26021 3
T 43 B DCM FI ICM H 3 AU JE 2R IncRNA 26 3%
T &E 3,222 4 IncRNA HA B EER, HEZ
WFFEARY KA R I UF A OC IncRNA 19 %5112 Wi fig
F1, AL, Brundin %570 BE5E & BL, 3 miR-320a
BN DCM H 3 55 fat BRE X IR 22 1) B9 8 331) i A7 2R
miR-29-5p W3 DCM 5 il i 14 -0 I 95 =2 [) 1y 48
S, BT HETFR A R, kA LB 24
RbR S LA 2 W DCM D H B 2800 L
2.2 ncRNA WIF/EME

B 4 A 5 75 50 LA 4 40 A0 ILET 24k

fEE DCM [ %, Yu 455 B4 4fGE , miR-185 25 A
25 B YNGR S ST R, DCM R 3 I 3K
miR-185 (1134 7K ~F- W] . it B Xof HR 20, i HL &
Fik miR-185 HF I LVEF 2.0 B &7 5K R B AR (left
ventricular end diastolic diameter, LVEDD ) 71 fixj &l Bk
AU ( N-terminal pro-B type natriuretic peptide, NT-
proBNP) A . & 23 O LA SE TSR AN HEF FA BE %
WETR, RSP g1 - L IR K EEZ 1k (BI1-
adrenoceptor,, B1-AR ) HT {4 F1 53 36 if 988 IR 38 A F o
(tumor necrosis factor alpha, TNF-a) i B 2] ffd 7K
FARAT 5 IEAN, Rubis 45 iF 5% 5 £F 4 AL A G
7 miRNA J& 55 DCM 190 I8 45 Js #H ¢, & 3
DCM 517 24 568 4R 3 Bk 55 it B Al AR J8 35 0 L rp iy
miR-26 .miR-29 Fl miR-133a kK EAEEZE S, M
FHBE B A BR A0 L miRNA 22 [6) A 40 56, 1 3
miRNA R J& A 25 1 B0 R, i O L miR-
133a HUZBS7 AT A F . X LERFFE IR, miRNA
A GBI L AT JAE FEF4EfL 2 DCM I T .

IncRNA 2 5.0 1M1 A9 1 A& L, PR ]
YER DCM W5 A R i . Zhang %5 FAh A6
& IncRNA 7K°F-5 DCM 35 1) HF ™ S F2 R Z [A] 1)
Mo% M, & B ENST00000507296 Al
ENST00000532365 5.0 IE 2 RE i 5 AH G, I Al 7 2
Pl NSO JE T 240 L e RS D ) R GA
[, JE 3 ENST00000507296 {7k F- 5 DCM i %
1 e AR A DG R AT A S DML AR LS i A=
PR, B E R K F - 1 (isulin-like growth
factor 1, IGF-1) {55 7E &K DCM H 32 21| Hil1 i,
Cheng %5 B9 43 IGF-1 F1 HAND2-AS1 7K -2
) B AF S | & BRI DCM 3 A I3 IGF-1 I
HAND2-AS1 7KF-BH A Tl Xt BE 2, B D5 A 90 i
75 KK IGF-1 8 HAND2-AS1 SR /E AR B
B FAR R 8 HAND2-AST W fiEZ 540K ] DCM,
(B2 Z WG A B B IGF-1 5 HAND2-AS1 2 ] i 3¢
., BMEZ, IncRNA 7E25 DCM 1 #5458 2 ) 18
PHPERLH 5 AT AFAEAR K AR 025 ]

3 ncRNA 24 DCM & fr B S HE h

Y24, 5T ncRNA 75 DCM H B4 FH AL ) AF
FERD  SCHRRGE L F 2 50 LA M FE T | O WL E
PRI G RATA 5 (ML 2) , UL AT BEFE R DCM iA
T TERE A
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R 2 ncRNA 7E DCM i 81 A: B3 e e 2 1
Table 2 Regulatory roles of ncRNA in DCM pathophysiology

T JEZiA% RNA 2% 30k
Roles ncRNA References
L T miR-21 miR-29a miR-29h miR-29¢
O WLAE B T
. . = . miR-133a miR-133b miR-16 miR-675 [20, 36-40]
Myocardial apoptosis
AC061961.2 H19 / /
iﬁﬂﬂiiﬁ] . miR-208a miR-26 miR-30 miR-133a [42-43]
Cardiac remodeling
RBERIE miR-451a miR-146a-5p / / [44-45]

Immune inflammation

3.1 ncRNA XJ:0fILEZHE BEUA T B 22 i

DCM 5.0 IEPEFESEF HE A % H X T DCM 1y
FIRHUEA ARG, Wang 2500 WL E] DCM (B ¥
(O IE LU R AR ) 2 (AR AL AN iR P8 T, H. B
R4 AR -2 ( Bel-2) 323K W 23, #b4h, miR-21
T miR-29 K% ( miR-29a . miR-29b 1 miR-29¢)
1 miR-133 FKji% (miR-133a fil miR-133b) T, %M
Bel-2 FFEFE miRNA ARES 5 DCM 4 &AL,
AT HEME MIAYF R 5 . Calderon-Dominguez 257 46
I 3k it 1 47 5K B0 LS (IDCM) J8 5 19 i 3¢
miR-16 &K K- i, iF — 25 78 1A Hh 52 50 v i 52
miR-16 1 RO T, 5 H F I E A%
fif R A N BT W 34 B ( PRKR-like endoplasmic
reticulum kinase , PERK)/C/EBP [6] 7§ & H ( C/EBP
homologous protein, CHOP ) i j#% M 1717 175 5 N 5T % 17
WA,

IncRNA IRV 2 A8 AT ESZ IR DCM 1955 21
PERE SR, HAE B PRI HL T B — R,
Chen %11 i i, DCM B # ) IncRNA
AC061961.2 F ¥, #x i, Qiu %7 4k 2k #f 5¢
AC061961. 2 X DCM 521, A 9B 55 25375 5 K R
DCM A5 7 11 .0 JIE 20 2 b 240 16 3 T~ A 9% 184 o i
AC061961.2 F ik W >, #t — B WF 5% Uk 52,
ACO061961. 2 18 1% Wi/ B-4% 4 4 ( B-catenin ) 18
S ) PR I O 7 A K DCML R BRG O ULA L PR T,
Gabory 2 U 7E [ AE A DCM #58 H % BH, IncRNA
H19 760 WLALZ T B FE3A W3 18, Zhang % 75
IR 5T H19 7255 KA S DCM i
TRAEVEFAMLE WP FE 45 SR 7R, 19w T B A0 L
YHHL PR T, H19/miR-675 %l i 1o $IE [ 14 8 OC B 25
2G4(PA2GA) fiE HE0 WILAR ML 0/ 1=, % AE ML ]
Bl 215 S DCM 424 T — R I8 Y7 R s

PL A5 26 ] miRNA 1 IncRNA 42 5477

DCM O AL B 98 7=, i LW Fh neRNA 22 [8) 77 76 —
FEIEFR PRI B 1) 3 49 4 DA 5 5l ] i L B — 4 1)
LA B SR
3.2 ncRNA 3O ALEHR RN

EA IR, 16 miR-208a A LAM3#E HF /)
B 0 BE Ty i A0 A A Y Zhou FER R
miRNA B 51 43 #r % B DCM /N BURT DCM. 82 3% 0
LAY miR-208b Rk L], i — 2L A58 OGO i EE 44
A2, & 38 miR-208b i ik 2 T B0 MEIE R,
ETS 2855 5% [ 7 ) & miR-208b 4 #7650 45, #2718
miR-208b 7E.0oIE & B fIAE K R ZAEH . bt
FEW], miR-208b il I SR R H R X HESH
DCM F.0 JILEE 44 3o 2 A & i LT, PR miR-208b
A[BER DCM —HHEITHE A, BEAh, Rubis 21+
RN I 5 A 4E 6 A C 1) miRNA A4 miR-
21 .miR-26 .miR-29 .miR-30 1 miR-133a 7 DCM £
OGN R Z A A 2 25 S (R B R R 1 LA
FoU WLEF AL ANAE O WLEF 44k B DCM 3 v 350k
FRARL, e miR-26 55 M 40 JE BT 25 4k AL AH G, miR-26
Al miR-30 5 ¢ AR B 43 $0R OC , miR-133a 55 41 g
HIFEFAC A ¢, miR-26 F1 miR-133a 5 21 4 fk A1
Ko HRIZMIE 5 A 76 4H A 5% 30 4 S5 36 A R o ik —
ST miRNA /E FABLE
3.3 ncRNA X &K AER M

CD4" T ZHHI7E DCM B F 8 G, nT e S
TR B & HL A DG, Zeng S WF 5T
miRNA RIHZEG 5 DCM o CD4" T 4 i i 300G A
X%, K DCM HE R CD4™ T 4 miR-451a 7K
LI RRAR, T miR-451a T V38 b ¥ 1) 5% 5% 5 F Myc
{EiE DCM EE 1Y CDA" T 40 MG A e, Rk,
5 CD4" T 4 i) miR-451a 350 RERLH —FPiA
J¥ DCM 11587 J7 vk, WIF5% 26 B, o0 L3RR U5 40 i
( cardiosphere-derived cells, CDC ) B& 235 Az B4 ALL
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B H A IIRE I TS | Hirai 25 8 CDC 1654
DCM #5822 AT 380ME 5, 78 1 I AR e
Hift— PG T CDC 3BT 1Y 2 4 P R0 D RE 1)
S 5 i — 25 P HLRIME A8 7R, CDC B O D RE T
U ILET 4 AL VA D T LA A A Y miR-146a-
Sp o P02 5 40 PR T, A, B S A S A BT
YE T CDC SRR AN IMA H i 25 5 2R 1) miRNA F %L
£34% miR-126-5p .miR-132  miR-146a-5p . miR-181b
miR-210 Fl miR-451 , &7/~ ] GBI £ J00E PR O
WA S AILHIA R HCAF 4Rk HOH T FIAE i 48 A

4 REERE

ANIFEZEH ) neRNA 7E DCM Hr & #4504 [) 10 4
M mH ez WA ESEHEER, i, AR
FUVEATR LA Ko DCM 11452 255 PR 141 7T B 5 i A S 241
SEEESL R, KREAR 22 Hh 0 I A HIE 9 0 A 4 K8
PEATAR R A EE) . EAR neRNA WIVERT) 12 ,{HH
RIS T HF M DCM &A= AL 3 B LA 0 2
L/ HATET neRNA 5 DCM A9 R Z 50 58 1L 5
BALE e S A 2 AR W A5 B4 A0 BT B B, KR AR B 4iE
KRBT 5 A, H AT se sk B i 2
J& miRNA , InRNA BBFFEAH XT84 1 cicRNA B4R
AWML L AR, R, A5 BRF 58 25 A I R
A A 8, 2% B8 O 8 2 3wk 0F 9% IR A 42 P
ncRNA FIVEFHBLEI , T34 50 24 80 I e bR a5
PIRNATT S IAh , DCM B S B M e 5 12005 06 1Y)
KRHLEIRE H A 2% ZERFSE neRNA B B s
FEE— AW Z IR MR B A 404

SE 3k

[ 1] McNally EM, Mestroni L. Dilated cardiomyopathy: genetic
determinants and mechanisms [ J]. Circ Res, 2017, 121(7):
731-748.

[ 2] Schultheiss HP, Fairweather D, Caforio ALP, et al. Dilated
cardiomyopathy [ J]. Nat Rev Dis Primers, 2019, 5. 32.

[ 3] Mushtaq I, Ishtiaq A, Ali T, et al. An overview of non-coding
RNAs and cardiovascular system [ J]. Adv Exp Med Biol, 2020,
1229, 3-45.

[ 4] Charles S, Natarajan J. Integrated regulatory network based on
IncRNA-miRNA-mRNA-TF reveals key genes and sub-networks
associated with dilated cardiomyopathy [ J]. Comput Biol Chem,
2021, 92: 107500.

[ 5] Lu TX, Rothenberg ME. MicroRNA [ ] ].
Immunol, 2018, 141(4) . 1202-1207.

[ 6] Wojciechowska A,

J Allergy Clin

Braniewska A, Kozar-Kaminska K.

MicroRNA in cardiovascular biology and disease [ J]. Adv Clin

[9]

[10]

[14]

[16]

[18]

[19]

[21]

Exp Med, 2017, 26(5) . 865-874.

Huang G, Cao M, Huang Z, et al. Small RNA-sequencing
identified the potential roles of neuron differentiation and MAPK
signaling pathway in dilated cardiomyopathy [ J]. Biomed
Pharmacother, 2019, 114 108826.

Enes Coskun M, Kervancioglu M, Oztuzcu S, et al. Plasma
microRNA  profiling of children with dilated
Biomarkers, 2016, 21(1): 56-61.

idiopathic
cardiomyopathy [ J].
Toro R, Blasco-Turrién S, Morales-Ponce FJ, et al. Plasma
microRNAs  as A/C-related  dilated
cardiomyopathy [ J]. J Mol Med ( Berl), 2018, 96 (8):
845-856.

biomarkers for lamin

Wang L, Zhu L, Luan R, et al. Analyzing gene expression
profiles in dilated cardiomyopathy via bioinformatics methods
[J]. Braz J Med Biol Res, 2016, 49(10) ; e4897.

Huang K, Wen S, Huang J, et al. Integrated analysis of hub
genes and miRNAs in dilated cardiomyopathy [ J]. Biomed Res
Int, 2020, 2020. 8925420.

Uchida S, Dimmeler S. Long noncoding RNAs in cardiovascular
diseases [ J]. Circ Res, 2015, 116(4) : 737-750.

Huang Y. The novel regulatory role of IncRNA-miRNA-mRNA
axis in cardiovascular diseases [ J]. J Cell Mol Med, 2018, 22
(12) . 5768-5775.

Haas J, Mester S, Lai A, et al. Genomic structural variations
lead to dysregulation of important coding and non-coding RNA
species in dilated cardiomyopathy [J]. EMBO Mol Med, 2018,
10(1): 107-120.

Huang G, Liu J, Yang C, et al. RNA sequencing discloses the
genome-wide profile of long noncoding RNAs in dilated
cardiomyopathy [ J]. Mol Med Rep, 2019, 19 (4). 2569
-2580.

Li H, Chen C, Fan J, et al. Identification of cardiac long non-
coding RNA profile in human dilated cardiomyopathy [ J].
Cardiovasc Res, 2018, 114(5) ; 747-758.

Cai D, Han B, Sun W, et al. Differential expression profiles and
functional analysis of long non-coding RNAs in children with
dilated cardiomyopathy [J]. Front Pediatr, 2021, 9. 617298.
Tao L, Yang L., Huang X, et al. Reconstruction and analysis of
the IncRNA-miRNA-mRNA network based on competitive
endogenous RNA IncRNAs in dilated
cardiomyopathy [ J]. Front Genet, 2019, 10, 1149.

Chen YX, Ding J, Zhou WE, et al. Identification and functional

reveal functional

prediction of long non-coding RNAs in dilated cardiomyopathy by
bioinformatics analysis [J]. Front Genet, 2021, 12. 648111.
QiuZ, Ye B, Yin L, et al. Downregulation of AC061961.2,
LINGO1-AS1, and RP11-13E1.5 is associated with dilated
cardiomyopathy progression [ J]. J Cell Physiol, 2019, 234(4) .
4460-4471.

Lin Z, Zhao Y, Dai F, et al. Analysis of changes in circular
RNA expression and construction of ceRNA networks in human
dilated cardiomyopathy [ J]. J Cell Mol Med, 2021, 25(5):
2572-2583.



b He R PR 2R R A 2022 4F 12 A5 32 555 121 Chin J Comp Med, December 2022, Vol. 32,No. 12

133

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Sun W, Han B, Cai D, et al. Differential expression profiles and
functional prediction of circular RNAs in pediatric dilated
cardiomyopathy [ J]. Front Mol Biosci, 2020, 7. 600170.
Dong K, He X, Su H, et al. Genomic analysis of circular RNAs
in heart [ J]. BMC Med Genomics, 2020, 13(1); 167.

Wang H, Chen F, Tong J, et al. Circulating microRNAs as
novel biomarkers for dilated cardiomyopathy [ J]. Cardiol J,
2017, 24(1): 65-73.

Wu T, Chen Y, Du Y, et al. Serum exosomal miR-92b-5p as a
potential biomarker for acute heart failure caused by dilated
cardiomyopathy [ J]. Cell Physiol Biochem, 2018, 46 (5):
1939-1950.

Jiao M, You HZ, Yang XY, et al. Circulating microRNA
signature for the diagnosis of childhood dilated cardiomyopathy
[J]. Sci Rep, 2018, 8(1): 724.

Zaragoza C, Saura M, Herndndez I, et al. Differential expression
of circulating miRNAs as a novel tool to assess BAG3-associated
familial dilated cardiomyopathy [ J]. Biosci Rep, 2019, 39(3)
BSR20180934.

Zhang H, Chen X, Zhang D, et al. Identification of a novel six-
long noncoding RNA signature for molecular diagnosis of dilated
cardiomyopathy [ J ]. DNA Cell Biol, 2020; 39 (12).
2174-2183.

Luo X, Luo P, Zhang Y. Identification of differentially expressed
long non-coding RNAs associated with dilated cardiomyopathy
using integrated bioinformatics approaches [ J]. Drug Discov
Ther, 2020, 14(4): 181-186.

Brundin M, Wagsiter D, Alehagen U, et al. Circulating
microRNA-29-5p can add to the discrimination between dilated
cardiomyopathy and ischaemic heart disease [ J]. ESC Heart
Fail, 2021, 8(5) : 3865-3874.

Yu M, Liang W, Wen S, et al. EphB2 contributes to human
naive B-cell activation and is regulated by miR-185 [J]. FASEB
J, 2014, 28(8) : 3609-3617.

Yu M, Liang W, Xie Y, et al. Circulating miR-185 might be a
novel biomarker for clinical outcome in patients with dilated

cardiomyopathy [J]. Sci Rep, 2016, 6: 33580.

Rubis P, Totofi-Zuranska J, Wigniowska-Smiatek S, et al. The

relationship  between myocardial ~fibrosis and myocardial
microRNAs in dilated cardiomyopathy: a link between miR-133a
and cardiovascular events [ J]. J Cell Mol Med, 2018, 22(4) .
2514-2517.

Zhang X, Nie X, Yuan S, et al. Circulating long non-coding
RNA ENST00000507296 is a prognostic indicator in patients with

dilated cardiomyopathy [ J]. Mol Ther Nucleic Acids, 2019,

[35]

[37]

[39]

[40]

[41]

[44]

16 82-90.

Cheng X, Jiang H. Long non-coding RNA HAND2-AS1
downregulation predicts poor survival of patients with end-stage
dilated cardiomyopathy [ J]. J Int Med Res, 2019, 47 (8):
3690-3698.

Wang Y, Li M, Xu L, Expression of Bel-2 and
microRNAs  in patients with  dilated

cardiomyopathy [ J]. Mol Med Rep, 2017, 15(1) ; 359-365.

et al.
cardiac tissues of
Calderon-Dominguez M, Mangas A, Belmonte T, et al. Ischemic
dilated cardiomyopathy pathophysiology through microRNA-16-5p
[J]. Rev Esp Cardiol (Engl Ed), 2021, 74(9) ; 740-749.
Qiu Z, Chen W, Liu Y, et al. LncRNA ACO061961.2
overexpression inhibited endoplasmic reticulum stress induced
apoptosis in dilated cardiomyopathy rats and cardiomyocytes via
activating  Wnt/B-catenin pathway [ J ]. J Recept Signal
Transduct Res, 2021, 41(5) : 494-503.

Gabory A, Jammes H, Dandolo L. The H19 locus: role of an
imprinted non-coding RNA in growth and development [ J].
Bioessays, 2010, 32(6) : 473-480.

Zhang Y, Zhang M, Xu W, et al. The long non-coding RNA
H19 promotes cardiomyocyte apoptosis in dilated cardiomyopathy
[J]. Oncotarget, 2017, 8(17) : 28588-28594.

Montgomery RL, Hullinger TG, Semus HM, et al. Therapeutic
inhibition of miR-208a improves cardiac function and survival
during heart failure [ J]. Circulation, 2011, 124 ( 14).
1537-1547.

Zhou Q, Schétterl S, Backes D, et al. Inhibition of miR-208b
improves cardiac function in titin-based dilated cardiomyopathy
[J]. Int J Cardiol, 2017, 230: 634-641.

Rubis P, Toton-Zuranska J, Wisniowska-Smiatek S, et al
Relations between circulating microRNAs ( miR-21, miR-26,
miR-29, miR-30 and miR-133a), extracellular matrix fibrosis
and serum markers of fibrosis in dilated cardiomyopathy [J]. Int
J Cardiol, 2017, 231 201-206.

Zeng 7., Wang K, Li Y, et al. Down-regulation of microRNA-
451a facilitates the activation and proliferation of CD4" T cells by
targeting Myc in patients with dilated cardiomyopathy [ J]. J Biol
Chem, 2017, 292(14) . 6004-6013.

Hirai K, Ousaka D, Fukushima Y, et al. Cardiosphere-derived
exosomal microRNAs for myocardial repair in pediatric dilated
cardiomyopathy [ J]. Sci Transl Med, 2020, 12 (573):
eabb3336.

( Yo#5 H #9)2022-04-29



