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Abstract

Keywords

Coronary atherosclerotic heart disease (CHD) is one of fatal disease that threatens human health, and in-depth
study of its pathological mechanism is important for its diagnosis and treatment. Non-coding RNA (ncRNA) plays
an important role in the development of CHD, and competing endogenous RNA (ceRNA) exposes the key role of
ncRNA in CHD. Various ncRNA, pseudogenes, and viral transcripts as ceRNAs are involved in the pathological
processes of vascular endothelial injury and repair, vascular neogenesis, lipid metabolism, extracellular matrix
degradation, inflammatory response, cellular senescence, and oxidative stress damage in CHD. In addition, some
ncRNAs have diagnostic and therapeutic roles. In-depth study of the key role of ceRNA regulatory mechanisms
in CHD has an important reference value for the study of pathological mechanisms, early diagnosis, and targeted
drug development in CHD.
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Figure 1 Composition and action pathway of ceRNA

B AR miRNATEAA AR A 22 A BES HE AT, 740 MO T BIAZRE A 9 A DDl (Dicer ) B U1 A U mIiRNA, SR miRNA
'QArgonaute% 45 5T i miRNATESULERE &4 (miRNA-induced silencing complex, miRISC), H, miRISCHH#ARI3-UTR
FRIMREZE G5, 2 FEGLmRNAR A M s . A FIMRERY A JEEBIRNA(IncRNA, - cireRNA)#% S RE A LK
BRI N ceRNATEFAE G miRNA, M A miRNA 254 #mRNA, f#FRAL mRNAZHASE 06 e =P L
T, miRNAYE ST IET T ncRNA, (EFED S5 5 SRR S S RNARI DI RE . 5 A, X Se A L e i b A
Y= Iife.

The precursor miRNA is processed in the nucleus and enters the cytoplasm, where it is sheared by ribonuclease (Dicer enzyme) to mature
miRNA. The mature miRNA binds to Argonaute protein to form miRNA-induced silencing complex (miRISC). Usually, miRISC binds
to the MRE on the 3'-UTR of target A, which leads to the inhibition or degradation of the target mRNA expression. Transcriptional
pseudogenes of different types of RNAs (IncRNA, circRNA) with the same MRE as well as viral transcripts compete as ceRNAs to bind
miRNAs, thus preventing miRNAs from binding target mRNAs and relieving target mRNAs from encoding protein repression. In this
regulatory mechanism, miRNA acts as an intermediary to confer the function of ncRNA, pseudogene, and other transcripts to regulate

coding RNAs. Through this pathway, these different transcripts generate biological functions in the cell.
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Figure 2 Pathological mechanism of CHD

B2 AR R PRSI MAL A B A 175 . LDLid myslif B it A8 A" o LDL, SUZANNE . IRELARIL i/ IME R i
T SRAERNT, AR AN MU N BRI [BIRE AT 0o WA, BERCIL-1. TNF-a%E 505 1 FINF-kBAEAZ R 5%
P, RO g, PR RAER Y, BGEIRAIN, SBURSO™E, ASBEHUEM, mBLMmKE . BEHRER . BE
MAFRH, PRSI, SASIRIETS] % CHD.

A number of risk factors lead to endothelial cell damage, excessive LDL or prolonged LDL infiltration into the endothelium to produce
ox-LDL, excessive local aggregation and adhesion of monocytes, lymphocytes, and platelets, promoting the migration of monocytes from
the endothelium into the subendothelium to differentiate into macrophages, releasing inflammatory factors such as IL-1, TNF-a, and
NF-«xB nuclear transcription This leads to increased vascular permeability, inflammation, foam cell formation, lipid pattern, AS plaque
formation, thrombosis, plaque rupture, intra-plaque hemorrhage, and other manifestations, and finally leads to myocardial ischemia, hypoxia

or necrosis, resulting in CHD.
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3R 1 IncRNATE ) ceRNAZS & miRNARZ AL R85 P 44 FECHD O R R AL B 25
Table 1 Summary of the role and mechanism of IncRNA as a regulatory network formed by ceRNA-binding miRNA in CHD

CHD XfCHD

IncRNA ceRNATH T 4% ik P20 l:/] i SCHik

IncRNAENST0000609755.1  IncRNAENST0000609755.1/ 1 fEEVECH T fesE Sun™
miR-150/ELK1

IncRNA CDKN2B-AS1 IncRNACDKN2B-AS1/miR- ! IplvsMcIa gy . &RAE E L
126-5p/PTPN7 RN, RFEVSMCYHT
PI3K-AKTIH i

IncRNA RP3-402G11.27 IncRNARP3-402G11.27/miR- 1 {RIEVECHI et zha!
143-5p/NDUFA10

IncRNA AC005624.2 IncRNAAC005624.2/miR-665/ ! TR AR R W% Bridges'”
SLC46A1

IncR-MIAT IncR-MIAT/miR-24 1 PR LR 4EfL fiEiE Zhang™

IncR-MIAT IncR-MIAT/miR-150 1 R R BELE M4 A et Yang™

LA BRI T

LNC_000479 LNC_000479/mmumiR-6966- ! PEFEAR BT M Sun™
3p/Ppp2rSb

IncRNA H19 IncRNA H19/let-7a/cyclin D1 1 R S B o feE Sun®”

IncRNANEAT1 IncRNANEAT 1/miR-148b-3p/ 7 MRBE SN 40l ek zZha®
ICAM-1 AR R B 1 5 L T

TRAR B, | FRTHE,

1 indicates up-regulation, | indicates down-regulation.

3R2 circRNAYE ) ceRNAZE & miRNAT B K18 15 B 44 FECHD HR IR R R AL B 45
Table 2 Summary of the role and mechanism of circRNA as a regulatory network formed by ceRNA-binding miRNA in CHD

GircRNA ceRNATH 15145 o PR E;E it
circ ACTA2 circ ACTA2/miR-548f-5p/a-SMA 1 2%3@; *CHIIE;Ziﬁ IR fie itk F et
S — circ_0003204/miR-370-3p/ ' Tmﬁ?'JVFCiE\ TEAS M B AN i Zhang™
TGFBR2/phosph-SMAD3 I
cireNCX1 cireNCX1/miR-133a-3p/CDIP1 i PR EC LA AR T e Li®
circDLGAP4 circDLGAP4/miR-143 /HECTD1 i 5 FVECTH T FI PN Je DI e s et Chen™!
circHipk3 circHipk3/miR-133a/ CTGF ! P n O A R AR B A GE Liu"™"
crc_onosogy 1T CONIROREIMIRARSIRS e g AR G R
circHipk3 circHipk3/miR-133a/CTGF | WS VECHE i il H7 LiE = ] I 2 )
circCDYL circCDYL/miR-4793-5p/APP{E ik ! Pt LA e 5 i Zhang”
circRIC3 circRIC3/miR-204-5p/DPP4 1 R IE M A5 £S5 1k itk Wang"
TR, | IR T,

1 indicates up-regulation, | indicates down-regulation.
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2.3 BREEEA ceRNA 5§ miRNA 4 & 8= CHD
RIRLTE

5 PR AN 20 % 2 L B, LA ER B IA R 2 T 2
REMY “Bidk” PR, (HEGI A BF 5T R W o 1
N LUAS R 049 07 sUFE e R O AR . b, il
i ce RNAFE B AL il 2 1B 5 PR 2 442 2 DR 9 42 4 T
i — M E 27, HIXAE 7 SN E 1E 2 Moo
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14 000/ B HE [N o ik 3k A 5 25 A Ik TR A g B[] 9
P, HWEFEFZ MRS S0, Hik
HEPR A ceRNA, W LAHEWT, CHDHAFTE
—E MR R X CHD I E R, BT
T {8 3 B #E CHD i3 i+ ce RN A Y 3 #2 JE 20 & 45
TEFH BB . elncRNARPL7AP1 12 B A% {4
HE M L7A(ribosomal protein L7A, RPL7A) 19l 2
P, R YR Em R E NS VEC
% (ECV304)H, RPL7AZIA N, W LLig41k
hasmiR-17-5p fllhsa-miR-20b-5p A 4026 115, M
117 368 20 40 4 P B 5 CHD Y A= . ke .
NS 1075 G o MR il S 1) e TR il X% 5 0 3 1 TR) LAY
@%%(phosphatase and tensin homologue deleted
on chromosome ten pseudogene 1, PTENP1)A]if
iF ce RNAHLHI L [ miR-21 F A5 105 4o 0 (A B
I B W R 1§ M2 9K 71 25 1 (phosphatase and tensin
homologue deleted on chromosome ten, PTEN)HY
Fik, MHIFWEPI3K/ Akl K16 5, kT 40 4
cyclinD1., cyclinEfRIL, 4R W50, R
PN TS ORI R I T Ba T RE™ . B
JIg 5 H OB L K] (apolipoprotein O pseudogene 1,
ApoOpl) &Y iR q33 IR X B BURILH, 1l 5%
43 lg . H O (apolipoprotein O, ApoO)H i) & fi
S5 5 O s 3G I AR B2 AR 2 EE [ B (Tow- density
lipoprotein cholesterol, LDL-C)J7KF-, ApoOplAll
Apo O 1Y M £ 3R IA P4 5 T LDL - CRIIfiL 45 BE R 1) B
J8, AR I AT LDL-CAR P B g A AN LB CHD Y
FAITHE AN, DL LR FEUE S T AL R 2 ceRNA
S miRNAZS G H4ECHD I R, BT IR Z R I 5T
W BRI I R T

2.4 §% 35 RNA 1E 5 ceRNA 5 miRNA 4 & i #=
CHD % 7&it#2

I B I S W) © B UE A AT VR Sl ce RNATE S5 &
A R A O AR T o R I s A X 7 R
Yot EANM B OCHE B, AR AE A R R ST A
%, (AfECHD A HGE . AN, N5
FE PR 5 1 3 A R PR 2 (R A AR A LR, X — )

RE 114 52 B 32 2200 1 0 B 7 SR AR 5 10 EmiRNATE §r
PEZE G, M HEER A5, # T DLl id ceRNA
S0 5 4 i FE i RN A S A0 35 DR 9 42 1 45 140 9
TR FEMISARS-CoV-256 AR fE 5 CHD . O 132
5 . AR S oh e R AT

2.5 ceRNA £t

ceRNAH It B} 2 B 43 7 4 Fp 22 (8] 119 35 4+ 45
HBE—NREEN S TS, UIEDNA-E AR .
RNA-ZFE 5 . RNA-RNAFIE H -8 H R
ceRNAH I T4 T RA 529 L IMRE, &
A7 M R AL A 3 2 8 5 AR B A FH ) JE Rl Bl 2 A
FIEA, ATE M ceRNAF LW 7E CHD 1 & Ji&
R IEMER], 1 UmiR-15b-5p©” . miR-330-5p™",
miR-155-5p" | miR-22"" 4 miRNAHE ] L) 51ncRNA
MALAT 1454, TEmTOR(E 5 il B0 . 0 R 40 i
TERG . A 2R A0 A . O LA A U 1 2 P R
hREER . B4, [F—MmiRNAW AT LI Z AR
A IncRNAJH T, HlINAC010082.1, AC011443.13X
2 IncRNA L[] 35 4+ 8 Y miR-17-5p . miR-20b-5Fll
miR-27a-3p/™ FCHDIW K JE . KRR PFE Ak 7
50 LA X85 B - S, S5 CHDAHSG, B
TR BE3BAE LA A B TR T R EVE R, Y
FRIEA{UZhsa_circ_0028198 ., hsa_circ_0092317 ,
XIST-miR-S43 1375, 5% Fhsa_circ_0092317,
hsa_circ_0003546H19FIXIST-miR-3263 15°"; B
1% 5 A F-1a(hypoxia-inducible factor-la, HIF-1a)
() 3k B2 0 55 CHID I 480 Ak I S8 405 R 9 IR I 2%
YIAH O, THAT L 5 miR-210. miR-383%54%, i
CHDJGHEAE S . LA E #5815 W] CHD ¥ ceRNAHL
TR A, UM, fE7E AR,

3 INEERE

AT MICHD RN % m , K H BERA,
Il R JG S 7™ 5 297 Jr ik A s =, i DL B A
RIRIEA, WIZRAZIEL L mRALE , 2 B2
fRULBY AT, ce RNA—Fl & 2% () I 25 92 755 L
i 22 R AL B2 S K AR 4R, A S CHDIW &
R, A IR B IncRNA . circRNA .
BRIEH . R EERNAS 2 F i s Wyl i 58 3 =0
miRNAZ: 5 CHD #)Ji B A B AR, IR FRATT T 4%
F I S g 5 B A R N AT, RS,
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