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[ Abstract |

revealed. The ncRNA can play an important role in-normal physiological processes by regulating epigenetics, transcription, and

With the deepening of research, more and more functions of non-coding RNA (ncRNA) have been

post-transcriptional translation. ncRNA is also closely related to the development of diseases such as tumors and cardiovascular
diseases. In recent years, some researches have revealed that ncRNA (microRNA and IncRNA) is closely related to the
development of abdominal aortic aneurysm. ncRNA may participate in the development of abdominal aortic aneurysm by
regulating endothelial cell dysfunction, smooth muscle cell apoptosis, extracellular matrix degradation, and inflammation. This
article aims to summarize the research progress of ncRNA in the development of abdominal aortic aneurysm.

[ Key Words |

non-coding RNA; abdominal aortic aneurysm; regulation mechanism

M * 35 Bk 58 (abdominal aortic aneurysm,
AAN) JEFR IR 3l K 60 Ja FR PR AR 9 5K A I
IR EARR L5 . AAA E R PR AR
RN 6% P ARETR S 1620, 0F BB %
SRR BB Ko R B . BEE R B R
JEE R 3 27 5K L R T N TR 0 R W O g 2 s i

By kR A RE B KOR 32 BE I AAA NI K A i 25
AR L A PE T AR Rk 8000 . HRARE L A 4F

2713 000 A AAA FET- . AAA T8N 65 # L) |
EAENMEERRY , BT FARGIT OBENFARA
FERF A Z AAA FME—A R0R 7 T B 1 I R
W TCREA AN AAA KA R R R 25 Xt
AAA RRHLH AT IR AW AR T KRB EN
25T T AN

AAA TR — T E &R, W k2 Mk

[ HEE] 2019-01-30 [#=ZHH8] 2019-03-12
[1E&®@MA] 7 #8144, E-mail: medicist@ hotmail. com

T 07 0 K L G P R AR B A T UL 4 I A A%
SEA A . R ESNKE RERT 73y 3 2 IR L BN
S PN B2 DAL B A0 A s R e T UL
L 760 24 B A7 5 A4 Jo8 5 A MBS El B 2T 4 A0 A 0 R D £
YERG IS, 3 Bl ko B B ) 2 B s S BBl Ik
BE AR AZ N T BAE S 51 A LI 31 7 2 e AR DL K B RE I
P8 S5 B AR B AR A . AAA 1Y 3282 2 0 HL ] 4
5 PN R 4 L 2 i 25 L 4N i A R DB I A L R DA K
SV LA A T
BEE DFIE I AN BT A 2 8 neRNA K H ) RE

BRI, NRIEE A T 1. 5% 1y 5 ¥ 5
i 26 15T, T 90 V0 L b HE PR Y 9 ) B Sk 7 g Ol A
iy RNA 43 T (non-coding RNA, ncRNA)., #Ff
2 R W] neRNA A AE 41 i T g AR & &
S T ELVE R L AR IR R I e 1) R A R

A5 /E# (Corresponding author). Tel: 021-64041990, E-mail: jiang. junhao@ zs-hospital. sh. cn



768 Chinese Journal of Clinical Medicine, 2019, Vol. 26, No. 5

PEIGRES: 2019 4E 10 A 45 26 % 45 5 4

REHEZEINGE . LK, ncRNA JLHZ microRNA
(miRNAYFE AAA T i aof R v A6 1 FH o B Of ik
ZHWEIT T B AR, neRNA 248 A g i % (1 F
RNA, 322250 0o 8 45 8 WL 35t 4% | 5% o M ok ) ot 72
SO B DR Rk . AR A W o T RE L W] R B
Sy s (1) Jk A3 3% 94 455 A5G, 1 miRNA | piwiRNA
(piRNA) 1 K 5% 4E 4% 5 RNA (long non-coding
RNA, IncRNA); (2) RNA J{ 8 #H56, { 4%/ RNA
(small nuclear RNA, snRNA) il # 1= /s RNA
(small nucleolar RNA, snoRNA); (3) % H i & ik
HIJE i rRNA A (RNAY . A FZB A miRNA
Ml IneRNA 75 AAA iy Bl 7E ik Jie

1 miRNA 5 AAA

miRNA J&—F &4 22 MEIF R /D RNA
F.EEAERREES RNA VIR RS 5EER
g At . miRNA £ 258 i 5 mRNA H 4
BCXT 175 mRNA K2 45 2 % A B, #E 1M %
GRS E A A ) LB . miRNA & ik R 7%
RIGTER Y 1. 2 5 4 M35 e R %
Pl s 1) S A g JE ok AR L T AR R I SR 4120
Z B miRNA 7372 545 AAA A ERRE.
1.1 miRNA 5 R kmieshied g,
miR-712/205 7E/N L AAA B fy P Kz 40 A0 o g
JEFIE BT UESE miR-712/205 7] 38 52 #1 ) 5 o
4 )m % A B H N F 3 (tissue inhibitor of
metalloproteinase 3, TIMP3) 1 RECK 2 [H &k M
Mo 55 HoxF R T & R O B OBF (matrix
metalloproteinase, MMP) {1 il /& A . 111 MMP #
IR TR AT S O A AP I T R AR A AAA JE . miR-
29c-3p 5 AAA KRG LM T IE W X A,
AAA BH MAE  miR-29c-3p £k T s 78 AL
N EZ A A R s miR-29¢ n] BE 8 Ao 410 i M 2 B AR
(elastin, ELN) . IV B & Ji 25 4 «1 3 A (collagen
type IV alpha 1, COL4al), A5 10 5 4L £5 {4 e 2
1) % 12 6 M 5K 77 2 1 [m] 5 2 5] (gene of phosphate
and tension homology deleted on chromosome ten,
PTEN) 1 i & N K & K ¥ A (vascular
endothelial growth factor A, VEGFA)%¢ 5 44 il 4h
B T A B A 56 B DR (1 2 K T R # LA T
1.2 miRNA 5 & pLsa je 3¢ si e A == I F
T UL 200 e A2 o A e R e B Y A i G O R R B
F O3 A 2 457 I 45 445 F R0 2 Be AR E Y BRI

SF- Y ALAN B 4y ol 2 0 R AR D) A
RCEACED o 43 Ak 2 1 T L 40 i DA 4 2
By 3 FLHEGE L3RR 5 43 00 0 M A0 Rk I Y R ) 5
Gy I T STV LA S 22 A . g R T
LA 2 Fh 2700 ) B 40 e A5 S R T2 AAA R A
KA

miR-26a & i 1 1 35 - ¥ L A0 it 2 78 1) 3 22 A
. NI miR-26a 0] i i 98 £ 09 96 BE 500RE 40 i R
H 1 (drosophila mothers against decapentaplegic
protein-1, SMADD) fl SMADA4 5 S5 15 L 41 g 14
ST R RE ) T L DL 2 HL O, 175 5 19 7 W UL 40 g
TR S — T g — RS AAA R
AR L miR-26a (14 3% 3K 1 35 R B, AT AR R o
W& PTEN/Akt/mTOR 38 8, ¥ i 3 > H, O, %
S v LA AR A T, miR-221/222 W) 3@ a3 T
p27.p57 M o Kit F [ 1) 2 ik & ¥4 28 F 1 UL 40 i
7 AT AS S U TR fE AT . miR-21 7R 7
T LA0 i s 25 L R 3 4 T 7 0 LA M R S A
. miR-21 2 5 % 40 Jifd fiv iz thE BE ] PTEN 2
FEPEGN M ZE T 3 1 PDCD4 1 B 41 i ik £ g8 35 A
BCL2 &350, BhoE™ K8, sREH 45 5 M
BN miR-21 98 TH R O Rk R miR-21 fEA i
LA PN T £ T SF T UL A0 i A o A L G g R 25
T 0 T A P S A A AL 4R R miR-21 fig
0% O T OF- WL AN A 3G B L AT RS M S R B e,
Maegdefessel 55 b, 75 J Ji 2 11 i V8 0 A0 045 %
KRN HF /N AAA B &I, miR-21 W]l
T S 9 L0 A 8 A LA % A PTEN R 3% 55 1fii
KN AAA BIE . miR-504 7 AAA B #F 1)
gl ik At it rh 2R3k T R AT Rl g R p53 AR
F14 AL SF Y L0 O T 3 A R P AR B R f 0t 3R
K miR-504 REGS L HE - W ILAM ffa g o
1.3 miRNA 5 e sh & R 5 F 3 k4 BE h
N |2 O N O R B s e 1 o
(A A0 B A0 356 . 40 B A1 3 T 58 4 O 4E B 0 4 RE IR
WEE RS RE A SE A . T AAA R B 2 — R
hy 4 i 7 T A

FE M Bk 1T ApoE T /NEUY AAA B
R & B, miR-195 3R 5K 8 2 It s /N B F 3 ik P
T JULAH 6 ) 2R 1 2 2 e B LR R A 4
it A0 S B 1 R B L R 2 M R T B
S5 s R P SEIG UE 52 4] miR-195 J5 B4R oK B B0
Hl/N B AAA B TE B 8 I A RE S0 2R P R R R R



PEIGKRES 20194 10 3 52648 4550

Chinese Journal of Clinical Medicine, 2019, Vol. 26, No. 5 769

F AR 40 AP 360 2R (R as I . 5 Z A, Ma
20260 4 P, miR-195 fig i 11 TNF-o/NF-«B FI
VEGF/PI3K/Akt i B # ] AAA [T 1.
S HEE Y F2 0], miR-195 3 1 Smad3 % 4% {2 i
AAA HEEMIER, #F— P IESE T miR-195 Xf
20 J A/ 5 I R 4 VR T . miR-29b 3 7 4k 45 41 i 41
BLRARE R AAA R FE R AR . miR-29
F i (miR-29a, miR-29b , miR-29¢) A /£ 1 T 1 %I Fn
T 764 52 2 1 5L 8 1 R 2 4 B -1 5 40 i 4
FRE AP WIS, #E miR-29 K,
X miR-29b 7E/N B AAA JE Biad e b R 2L KR 35
1M 0 # miR-29b B 34 fin 2 A% i J5E 2R R A 2R A
FE A2 35 . R A AAA BRI, 3 26 1% miR-
29b W2 Ak AAA fIE BT 35 hn Hml 2 =0

1.4 miRNA 5 £ % miR-155 5 AAA K44
K HAE AAA BFE MG M AAA SR AR Rk T+ .
Al 3@ T CTLA4 Fl Smad2 JE N i bk e F T
ALY & - 2 4G 5 08k AR RE R W . T L, 41
il miR-155 RE % ¥k 2> /1N B 3= 2 Tk e 18 52 R i Gl 1l
g1 #ORE 9 & 4. miR-181b W G il if K
TIMP-3 [ 3 1K ok 3 9 5 5 240 i 11 12 28 0 3% 31 fiE
Jys T A #E AAA BE Y. 5 Z MR . miR-
103a W@ T I8 ADAMIO 3 [ 2 35 $0 il 3220 ik 5
B ) S8 0E T 308 AAA BYTE R & R, miR-
24 FEN AAA BRA T R BREAL, H LR B K5 A
B AAA Fe K AR UM 56 3 — 2 iF 58 &K B, miR-24
A Chi311 i 235 1M REAR 3 3l bk A7 RE 1 28 0E
I B 2235 miR-24 A/ EL AAA JE S . A
VF1) 70 J5 5 I 40 i oA YR A 40 i A 4 90 38 i miR-147
R IL AN ) 3 3 Bk R R BB v 40 M TS A 0 1R
RS, A miR-126 A5 3009 A8 B 19 36 97 P B 7
RSN FR Y e s D 90 B F VCAM-1 [ 3R 35
RED ) M S0k R 1A 5 09/ B AAA ITE
miR-33 5 AAA B4R EA K, HRIMLERDY %
B, miR-33 A o-Jun N2 ity il 26 6 B IKE
W 210 L 1) MIMP-9 %35, 3 7] 38 o 911 1 p38 22 4 )i
TG Ak 2R A IR I 5 F i UL 4 B Y R RE TR
MCP-1 1933k . 1 # Bk miR-33 Fe 40 il i 45 5% 0k &
I #1 Cacl2 S H/NE AAA FE L.

Liang

2 IncRNA 5§ AAA

IncRNA J&—2& AR 4 1% 8 [ i H A B >>200 nt
i) RNA, IncRNA 25 & [ T & 402454 1

BT DL TG E R R S A M R, REC &R
B IncRNA [ RiKFH 52/ NP A L HK
Z A IncRNA [ Ty 58 F1E FIDLE M AT 207, 78
O ML R 7 O I 92 9 438K, A2 4 IneRNA 43
FIITHREB M . IncRNA % 4 b — Fp ¥ 1 (1 4 9
PR, T U B2 b0 A % . 53 4h . IncRNA
B T AT 52 W 4 I %) Ty B T 52 O 1) 10

AAA 5 S [0 R A0 5 A HE L fE B &R
WA g I 5 T 9 AR A A AH ]
W95 B 2y ik 8 BE 19 48 RE B W L B S WL 4 B 1
BEFEAPAT-5E . line-p21 43 W45 p53 Y 1 o4 1 41
) 0L T T AL e 1) 8 A 75 S LR T T 5 )
B ks FE B Ak i o . H19 4E A —Fh IncRNA
oy AR I RS R )2 AE - HI9 o) GE
1T HE miR-19b X Sox6 &3 14 9 i 15 FH 1 5% i) 48
L 38 B R0 T s B HLO B A5 400 ) I ik 9 e
0 AR K B B AN i A B B H19 R U5 1) miR-
675 W] 3 4o 3 45 T LA ML ) PTEN B R 23K 1M
Jon o I A T AR

IncRNA 43 ANRIL fE i i I #2 42 5 & 9p21
I CDKN2A /B 2 [H it 3% i 1 52 i 240 ff i A=
i CDKN2B it S8 2 {2 2 p53 4K 14 F 18 WL
20 e g T AR 2 S kR O B B ANRIL AT fig
M AAA R AR RE, (HX —25 04 2 it —
AL TR

IncRNA 9 1E Bl il Z — 2 1 0 3¢ 4 1k 8 8
RNA 43 F T i #8 miRNA {9 % 35, # m 8 3
miRNA 7E #8551 %535 . IncRNA 4»F RNCR3
5 3h ik o RE B AL AT 0. AN BRLSh Ik s R i Ak
BEgerp RNCRS3 B3k %81 8 7t 5 1 RNCR3 i
it 5¥ miRNA 3% 4 P45 4, 5 KLF2. miR185-5p
TE B — A~ B B I o 08 T 9 42 40 i oy g

3 NESRE

Z B neRNA 70 738 i 4 Ff 3595 2 5 0
AAA WA R ES . HATR T miRNA £ 5
i AAA BER BRI E 25 Z . Hl1 T miRNA
TR ZREPER AAA K AL I B 2% P - miRNA
P AAA LG BT FEATS A AR R 25 6] Be A1 . B R
LA | IR A A B S e SO SF B T BB AAA Y
Fe A 5 i H R AR SCBIE ST D B, miRNA &
X 48 J7 A AR A AL A AT o — P R R
IncRNA fE 25 B X% W oF e ol 2 —. H BT & T



770

Chinese Journal of Clinical Medicine, 2019, Vol. 26, No. 5

PEIGRES: 2019 4E 10 A 45 26 % 45 5 4

IncRNA 5 AAA BB 5E5 SR 800 i Hol 5 AAA
Rk PR AT RE T A2 A%, R I 5 S 2 i WF AR R AR
AAA LR REPRIER.

miRNA 5 IncRNA 7225 AAA ¥ &4l
KR o DR A SRR A EL AR PR e B A 1
Y245 1) T TR A, T 8 B a2 W AR AAA R

Kk

JE AR . L Ah. Bl K I AR 1 2 2,

miRNA Al IncRNA 1 a] G815 O £ 0 £ 45 . F T 3
B AAA (LW,

S % Uk

(1]

2]

[3]

[4]

(5]

L6]

7]

(8]

[10]

[11]

[12]

ROOKE T W, HIRSCH A T, MISRA S, et al. 2011 ACCF/
AHA For the management of patients with peripheral artery
disease (updating the 2005 guideline): a report of the
American College of Cardiology Foundation/ American Heart
Association Task Force on Practice Guidelines[J]. ] Am Coll
Cardiol ,2011,58(19) :2020-2045.

LI X, ZHAO G, ZHANG J, et al. Prevalence and trends of
aortic

the abdominal general

2013, 8

epidemic in

PloS  Ones

aneurysms
population-a meta-analysis [ J J.
(12) :e81260.

GOLLEDGE J, NORMAN P E. Current status of medical
management for abdominal aortic aneurysm [ J .
Atherosclerosis,2011,217(1) :57-63.

VANDY F, UPCHURCH G R JR. Endovascular aneurysm
repair; current status. [ J]. Circ Cardiovasc Interv, 2012, 5
(6):871-882.
Golledge J. Abdominal aortic aneurysm: update on
pathogenesis and medical treatments[ J]. Nat Rev Cardiol,
2019,16(4) :225-242.

VIDIGAL J A, VENTURA A. The biological functions of
miRNAs: lessons from in vivo studies[J]. Trends in cell
biol,2015,25(3) :137-147.

ENGREITZ J] M, OLLIKAINEN N, GUTTMAN M. Long
non-coding RNAs.: spatial amplifiers that control nuclear
structure and gene expression[J]. Nat Rev Mol Cell Biol,
2016,17(12) :756-770.

LI Y, MAEGDEFESSEL L. Non-coding RNA contribution

aneurysm disease

2017,

to thoracic and abdominal aortic

development and progression [ J ]. Front Physiol,
8:429.
FU X D. Non-coding RNA: a new frontier in regulatory

biology[J]. Natl Sci Rev,2014,1(2):190-204.

BARTEL D P. MicroRNAs: genomics, biogenesis,
mechanism, and function[J]. Cell, 2004,116(2).:281-297.
BARTEL D P. MicroRNAs: target recognition and

regulatory functions[J]. Cell,2009,136(2) :215-233.
EBERT M S, SHARP P A. Roles for microRNAs in

conferring robustness to biological processes[J]. Cell,2012,

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

149(3) :515-524.
MENDELL J T, OLSON E N. MicroRNAs in

Cell, 2012, 148 (6):

stress
signaling and human disease [ J ].
1172-1187.

KIM C W, KUMAR S, SON D J, et al. Prevention of
abdominal aortic aneurysm by anti-microRNA-712 or anti-
microRNA-205 in angiotensin Il-infused mice [ J ].
Arterioscler Thromb Vasc Biol, 2014,34(7).1412-1421.
LICHOLAI S, SZCZEKLIK W, SANAK M. miR-29¢-3p is
an effective biomarker of abdominal aortic aneurysm in
patients undergoing elective surgery[]J]. Microrna, 2016,5
(2):124-131.

AILAWADI G, MOEHLE C W, PEI H, et al. Smooth
muscle phenotypic modulation is an early event in aortic
aneurysms| J]. ] Thorac Cardiovasc Surg, 2009, 138 (6):
1392-1399.
LEEPER N J, RAIESDANA A, KOJIMA Y, et al
MicroRNA-26a is a novel regulator of vascular smooth muscle
cell function[J]. J cell physiol.2011,226(4) :1035-1043.
PENG J, HE X, ZHANG L, et al. MicroRNA26a protects
vascular smooth muscle cells against H,O, induced injury
through activation of the PTEN/AKT/mTOR pathway[]].
Int J] Mol Med,2018,42(3):1367-1378.

LIU X, CHENG Y, YANG J, et al. Cell-specific effects of
miR-221/222 in
therapeutic application[ J]. J Mol Cell Cardiol,2012,52(1)
0255 .

HORITA H N, SIMPSON P A, OSTRIKER A, et al

vessels:  molecular mechanism and

Serum response factor regulates expression of phosphatase
and tensin homolog through a microRNA network in vascular
smooth muscle cells [ J]. Arterioscler Thromb Vasc Biol,
2011,31(12):2909-2919.

LIU X, CHENG Y. YANG ], et al
PDCD4

An essential role of

in vascular smooth muscle cell apoptosis and
proliferation: implications for vascular disease[J]. Am ]
Physiol Cell Physiol,2010,298(6) :C1481- C1488.

JI R, CHENG Y, YUE J, et al. MicroRNA expression
signature and antisense-mediated depletion reveal an essential
role of MicroRNA in vascular neointimal lesion formation[ J].
Circ Res,2007,100(11) :1579-1588.
MAEGDEFESSEL. L, AZUMA J, TOH R, et al
MicroRNA-21 blocks abdominal aortic aneurysm development
and nicotine-augmented expansion[ J]. Sci Transl Med,2012,
4(122) :122ra22.
CAO X, CAI Z. LIU ], et al. miRNA504 inhibits
p53dependent vascular smooth muscle cell apoptosis and may
prevent aneurysm formation[ J]. Mol Med Rep,2017,16(3)
2570-2578.

ZAMPETAKI A, ATTIA R, MAYR U, et al. Role of miR-
195 in aortic aneurysmal disease[]J]. Circ Res, 2014, 115

(10):857-866.



PEIGKRES 20194 10 3 52648 4550

Chinese Journal of Clinical Medicine, 2019, Vol. 26, No. 5

771

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

MA X, YAO H, YANG Y, et al. miR-195 suppresses
abdominal aortic aneurysm through the TNF-alpha/NF-
kappaB and VEGF/PI3K/Akt pathway[]J]. Int ] Mol Med,
2018,41(4) :2350-2358.

LIANG B, CHE J, ZHAO H, et al. MiR-195 promotes
abdominal aortic aneurysm media remodeling by targeting
Smad3[J]. Cardiovasc Ther,2017,35(6).

VAN ROOIJ E, SUTHERLAND L B, LIU N, et al. A
signature pattern of stress-responsive microRNAs that can
evoke cardiac hypertrophy and heart failure[ J]. Proc Natl
Acad Sci U S A.,2006,103(48):18255-18260.
BIROS E, MORAN C S, WANG Y, et al. microRNA
profiling in patients with abdominal aortic aneurysms: the
significance of miR-155[J]. Clin Sci (Lond),2014,126(11);

795-803.

AWAD H. BRATASZ A. NUOVO G. et al. MiR-155
deletion reduces ischemia-induced paralysis in an aortic
aneurysm repair mouse model ; Utility of

immunohistochemistry and histopathology in understanding
etiology of spinal cord paralysis[J]. Ann Diagn Pathol,2018,
36.:12-20.

DI GREGOLI K, MOHAMAD ANUAR N N, BIANCO R.
et al. MicroRNA-181b Controls
Aneurysms Through Regulation of TIMP-3 and Elastin[ ] ].
Circ Res,2017,120(1) :49-65.

JIAO T, YAO Y, ZHANG B, et al. Role of MicroRNA-
103a Targeting ADAMI10 in Abdominal Aortic Aneurysm
[J]. Biomed Res Int,2017,2017:9645874.
MAEGDEFESSEL L, SPIN J] M, RAAZ U, et al. miR-24

Atherosclerosis  and

limits aortic vascular inflammation and murine abdominal
aneurysm development[J]. Nat commun,2014,5:5214.

SPINOSA M, LU G, SU G, et al. Human mesenchymal
stromal cell-derived extracellular vesicles attenuate aortic
aneurysm formation and macrophage activation via
microRNA-147[J]. FASEB J. 2018, fj201701138RR.

WANG X, SEARLE A K, HOHMANN J D, et al. Dual-
targeted theranostic delivery of mirs arrests abdominal aortic
aneurysm development [ J ]. Mol Ther, 2018, 26 (4);

1056-1065.

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

NAKAO T. HORIE T, BABA O, et al. Genetic Ablation of
MicroRNA-33 attenuates inflammation and abdominal aortic
aneurysm formation via several anti-inflammatory pathways
[J. Thromb Vasc Biol, 2017, 37 (11).
2161-2170.

BATISTA P J.

Arterioscler
CHANG H Y. Long noncoding RNAs:
cellular address codes in development and disease[ J]. Cell,
2013,152(6):1298-1307.

CECH T R, STEITZ J A. The noncoding RNA revolution-
trashing old rules to forge new ones[ J]. Cell,2014,157(1)
77-94.

WU G, CAI J,

HAN Y, et al. LincRNA-p21 regulates

neointima  formation,  vascular smooth muscle cell
proliferation, apoptosis, and atherosclerosis by enhancing
p53 activity[J]. Circulation,2014,130(17) ;1452-1465.
HAN Y, XU H, CHENG J, et al. Downregulation of long
non-coding RNA H19 promotes P19CL6 cells proliferation
and inhibits apoptosis during late-stage cardiac differentiation
via miR-19b-modulated Sox6[]]. Cell Biosci,2016,6:58.
LIU L, AN X, LIZ, et al. The H19 long noncoding RNA is
a novel negative regulator of cardiomyocyte hypertrophy[]J].
Cardiovasc Res,2016,111(1) :56-65.

LU J, WANG L, ZHANG J, et al. Long noncoding RNA
H19-derived miR-675 aggravates
PTEN[]]. Biochem Biophys Res Commun, 2018, 497 (4):
1154-1161.

BROADBENT H M, PEDEN ] F, LORKOWSKI S, et al.

restenosis by targeting

Susceptibility to coronary artery disease and diabetes is
encoded by distinct, tightly linked SNPs in the ANRIL locus
on chromosome 9p[J]. Hum Mol Genet, 2008, 17 (6):
806-814.

LEEPER N J, RAIESDANA A, KOJIMA Y, et al. Loss of
CDKN2B promotes p53-dependent smooth muscle cell
apoptosis and aneurysm formation[J]. Arterioscler Thromb
Vasc Biol,2013,33(1) ;el-elO.

TAY Y. RINN J, PANDOLFI P P. The multilayered
complexity of ceRNA crosstalk and competition[ J]. Nature,

2014,505(7483) : 344-352.
[(AXHE] EHIT



