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[ ABSTRACT] Atherosclerosis is a complex, chronic disease caused by multiple factors, which is characterized by lipid
accumulation, smooth muscle cell migration into the intima and proliferation, inflammatory cell infiltration, collagen depo-
sition and plaque formation in the vessel wall of large- and medium-sized arteries. A growing body of evidence suggests
that NLRP3 inflammasome, pyroptosis, exosomes, gut microbiota, peripheral vascular adipose tissue( PVAT) , non-coding

RNA and so forth are closely associated with the occurrence and development of atherosclerosis.  Studying the role of NL-
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RP3 inflammasome, pyroptosis and other factors in the development of atherosclerosis will help to further understand the

pathogenesis of atherosclerosis and find new more effective therapeutic pathways and biomarkers.

This review will summa-

rize and discuss the current knowledge on the role of NLRP3 inflammasome, pyroptosis, exosomes, gut microbiota, PVAT,

non-coding RNA in atherosclerosis development, specifically concentrating on the latest research progresses of Chinese

scholars in the past two years.

ik sk EEAE AL ( atherosclerosis, As) & —FhiF &
TR P AE SR8 UL 507 BRI S AE b R ik A i A
REAS VAR | H 78 Jo AR A A 1L A8 R AE A B4
1% F- ¥ UL 40 B ( vascular smooth muscle cells,
VSMC ) B AL FIIT B 14 5 U0 TR 400 Jf R 1l 400 M
FET N BRI E [ B R AR DL R AR T 5, [l SE
AP AE L R TR 2F X As HEAT T RE ISR,
AT AR B VR 2B RO RS ARAL, A NOD FESZ R K
WE R A S5/ H 3 (NOD-like receptor family,
pyrin domain-containing protein 3, NLRP3) & fiE /)
T MR AHMIER T W E TR AR A AR
THZ ARGt RNA 45 bk PR ) A [ A i 4 |
BRI As 19K R . AR SO T AR
F ] 2 ek 675 T I A As SR BIF 50 0 e A —
ZEIR (BRTRIMR , 57> SCRRBEA 5 ) .

1 NLRP3 RIE/MES As

RAETE As WR A K& Je FOOF RAE Th AT 36 B #
S RIEMARZEAESEAEY, BITER
RESC I R S BEAE . AR AR 2 RAE /M
NLRP3 AE/MAETE As MR B SIATEH . %R
SE/MAAE 5 18 % A0 OC B A 2> £ 45 NLRP3 & H .
NLRP3 77 4% #5 1 ASC [ apoptosis-associated speck-
like protein containing a caspase activation and recruit-
ment domain ( CARD ) ] #1 Caspase-1, NLRP3 ik
Ja @i PYD( pyrin domain )-PYD MEAERHYS ASC
é:él:/El\, JG & i CARD 5 Pro-caspase-1 (o
J&i , Pro-caspase-1 # & & 1) 35 U1 & Ry A 8 K i il
1GPERY Caspase-1, Caspase-1 ANXES VI H 40 il /- &
1B (interleukin 1 beta, IL-18) Fll IL-18 Hij{A, {8 2 Al
A TEPER TL-1 B R IL-18 , 38 A) S04 i AR 1, A
FRRAER I

ORI 22 HYESE F IT , 7E N B 3l W) 2% Fh 2 As
P, G I S ok L AL Y 2 BOE B
A1 i B A R v B R R 2R B 1 E SR
BB (apolipoprotein E-deficient, ApoE™ ) /N, As 9%
ARLHER NLRP3 58 E /A W6 P8 i, 1T 39 A 1
NLRP3 SAE/MES As B KA K JBA % T 2207211

BRAR,

Wang 45" 2 18, [7) 51 2 Jj & & ( homocysteine ,
Hey ) i 11 16 P 48 ( reactive oxygen species, ROS) K
R 5 S THP-1 B W40 i NLRP3 R E /N
&, 1 NLRP3 235 41 il | Caspase-1 41 il 1) %0 % 1
Hey 155019 TL-1B 1 TL-18 77 A= ; M\ 25 ) B2 Jpe 42 i
IMLAE ( hyperhomocysteinemia, HHey ) ApoE ™™ /)N F
JikTE A NLRP3 shRNA g 5 2, A Z ] 1
NLRP3 S/ IMA I P, 8 REAR T I3 58 1 40 i DKl
F IL-18 1 IL-18 /KF- 870 T 748 P 1 Wt 4 it 32
TS T As AR R SRIATE ALY NLRP3 R AE
/MAES T T HHey RO As VEH ., B S0P 3 AL 28 7
¥ (advanced glycation end products, AGE) AJ ¥ A
W5 ik 9 K2 248 B9 ( human umbilical vein endothelial
cells, HUVEC) NLRP3 #%E/MA, i NLRP3 i3 %1k
13 B8 W7 40 I F Trisin A9 BT 22 R0 2 AR 47 2D
AECT . PRI Y NI E T i ROS- A MR AR
1% HUVEC B9 NLRP3 #AE/IMA, T UTER NLRP3 FRik
R PR TS T A AR M AR T, DR RS o B 4n e
(endothelial cells, EC)iE#AE 7117, % W] NLRP3
RAE/NE I AL FE EC DI RE, PR A R W,
NLRP3 SAE/IMATE AT £ 7 30 IR 40 T 1, HepL ]
SEAEFEE R CD36 b FI A AL B IR 85 A
(oxidized low density lipoprotein, ox-LDL) $t 8¢, /b
ATP 254 & ¥z 1K Al ( ATP-binding cassette trans-
porter A1l ,ABCAI YA S B 40 P AR A T 4R
7 NLRP3 JRAE/ A RT3 55 B v 40 M AR oA, 5
Hey \AGE F1 ROS #H 5z , 4 J& % v] 38 28 15 5 4 b 1k
H 1ELIEBR ROS ] ApoE™ /N As J 748 N NL-
RP3 SAE/MA R R 2215 AL, I .35 FRAR As BEHR T
FURBEHLA

L Lrid  NLRP3 SAE/IMATEZ B As T
MFE R & AL IR A2 2F As 19 & AR R e, T A i
NLRP3 SAE/MATE L ATIHHL As

2 WREREFERETS As

2.1 HHEETS As
AR P e TR A R T AR TS R A
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W b AR TR AP RPN AR T, LR A
JEbE#H GSDMD (gasdermin D) N-¥ii I REI SR AL 2] 41
L P 200 B FL TR i, 00 L 19 5 2 e G o
IR, — S 240 Jif P 25 4 A 4 P A0 i R T R i ) 40
AN, AN AL T, TR B 5 | % o8 B0 B4 S0 I R, A
Tl RAFEINAE EC SMC FIE W5 40 it | 42 7F 45 R
KEFBEH AR E

IR, R E2FE X BEC BT R T — R 751
58, AHRIE, ox-LDL AIES EC A1, HALHI 7T g
5T miR-125a-5p/TET2 i A1 5 B FR % A
5 FRREC I 11 AR S 2 i TR IR R, BT
KIS FETA S NN I &R AL hy926 £ET-, 1M
] IncRNA MALAT1 D38 4% R bis S 19 EC H2T7,
PR EC BT REZ =B 3 As I EZHLH], A3Z
IncRNA MALATI #3450 @il T 238 As 1, 7]
HE ApoE ™ /INEL As BE R i AR 4 M 40 it R R
W ARSI R T T 53 ROS-NLRP3-ASC 3 %15 5 A
TPk AN AR T PR EC SR TR RERE R T
g% As BEZHLHI . 7 R B VR ApoE ™/
SEBIKN Bz , FE T4 3L ] NLRP3 | ASC | cleaved
Caspase-1 NF-kB/GSDMD ,GSDMD N-termini SR
LR As AR BC RAEfETY ) R K
B, EAP As VE A4 B R FFK ApoE ™ /N E 3
Jik P B A TR S 3 R A ek HE R R EC ME TR
P As EEGRE
2.2 BEES As

W — o IV 40 e R o R A I i A2 i
FOEE IR A AR . 76 4l 3P 28 1 I 2ROk AR 11 o i
AN AR S KAUR R & e R4 205 90 Jr i,
FER KOy [ AR 25 B E A fER B AR 1
T, 23 As K7 A S M EC SMC H1E W 21
Ji g s e i, SR T R VSMC [
Wit , 1M A A2 i VSMC 1] 65 s i 4t | e LT FS g
F1, E W0 5 3- B R IEE RS (3-Methyladenine ) 33
B OVSMC [ oM R R OB R R o & R
(Rapamycin, —7Fl [ W75 5 5] ) AT 14 25 5 A% 40 Jif A0
M4 EC Z5F, T Beclinl F1 LC3 JEPRIT B 43X —
VERTT' ST VSMC AU A 8RR/ PN B2 20 i 2
B2 As AT LR B AR | Bk S s SRR A
ik As B AL,

BAMRER, HINEHER LTI mTORCL {75
%5 SMC H W, Al 3% ox-LDL AL Y SMC =%,
FEHNH ApoE™ " /NER As & BN BEHL R FE AT «-
SMA BHE 40 i & o, 4 /NIRSE R AR R A
W EA BT As (PR, BLAb, H 40 AN 4 I

HH 175 5 7 (extracellular matrix metalloproteinase
inducer, EMMPRIN ) 2% 35 18 3 35 98 ApoE ™™ /)N Bl
ot A e 200 e 0 ) 2R 1 0 L PR R T
B #E ApoE™ /)N ERBEH F W 21 Al [ W I f ki As 72
B BTG AR A VT AT 5 0 2 45 As BEBCAI ox-LDL
SR B R S P T A WA T B HE et
T AR B ORI NLRP3 % /IMATE 1k | 2%
Syt As BESFRE TR BB A TS A
5 F 24 4005 25 H (sterol regulatory element binding
protein cleavage-activating protein, SCAP) J&—7FfJJH
IR I . VSMC RStk SCAP 2k il il k25 4%
MEZ K SMC A BT840 Apok™ /N B K As
BEd, dE— S0 & B, SCAP 3 1k 41 il 38 ik A AR
20 B PN AL O ST 38 I AMPK i 2 1 17 4 5 2
Jik SMC Wit , T Wi A 32 40 6 1 i 5 385 B | s/ 40
HLPI g o 20 FEPLE AL Mito-tempol 4 B f)
firfg THP-1 FCW 40 A, F W i 3 i, T H W n] 4
g SRR A 3 ABCA 1/G1 A5 IR 6 B3 s, 410
LR A IR B A, - T AR T
fift CD36 TMiJ8/V ox-LDL $ AT AEJE F Wi il 1 7K
AT I 55— L

LR, fE As BREE T, B W AT B 5
FIERE AT 2 3 As SCRTHNTR] As, & AN A3 3 30
EC 5 5% 40 M B FE L SMC 36 AL 5% 40 Fn 3T 6 56 42 iF
As KHERE BTEITINE] SMC 5 E | F WA A I IR
M BUAFE IR As TR S IBESRAR E P, AW
FEUF R SR APE T AT IR T As 1 2% & [ B e X
As b5

3 DNA HEAXEBIGES As

DNA V3 A 45 I3 D AT 7 DNA P 56 3% Tilg
( DNA methyltransferases, DNMT ) B4 AL AVE T &8
#| CpG AT MEIE I, 5,530
HA LAk S50 SR R AR DG

WE5E R, CpG i 8 W i Y Hefb 0 As Y —
AMPERERAAE S 7E A 00 B 1 A1 A ol A%
AN, DNA F LA ISR F AR /K P55 B 2H B . 7
5, FL S SebR 20 ok o R A A0 R B L AR Y R
DNA LA Ut As K& . AU, 2L 3215 DNMTI i
1AL Kriippel # [H ¥ 4 ( Kriippel-like factor 4, KLF
4)ash T H AL T KLF 4 %3k, {2 5 2 b
(LPS) Al y T4 F (IFN-y) i 519 M1 F Wit 40 7%
k. 1M DNMT1 26 ] J8i 5% ApoE™~ As BEH 4 AE K
JRASTREE . EEM S DNMTL 76 A /N As B E
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Wi 20 Jfd b e ik Tt e, ik — 2B R B DNA R AL ie iF
As'® HRHE N As BEH SMAD7 e K IS 2 ¥ HY
BALK V513G Hey KV F1 B8 Bk BEHIT 73 £ 1F
FIDE i HL, SMADT 3PS 3 F 76 Hey #1319
NIk SMC 2 3 im B &1L, i SMAD7 mRNA Al
FEHKETE e NF-«B 75 b S 28 P4 I 1 5%
K7 K SMAD7 DNA 5 Ak A 14 400 i
RAEF As,,

BR T2 As, DNA & F AL S5 9T As 5, #
n, M8 o S AL P 1 (vascular peroxidase 1, VPO1)
JA 3 A KE 1Y R A S 7 R 0 A8 A
WS EC TR R AN M kA
(monocyte chemotactic protein-1, MCP-1 ) FIML4 N
M A K A ¥ (vascular endothelial growth factor,
VEGF ) )5 8l & EAL 5 R AL BRI ApoE™ " /)h
B As 78 T FRGE /A OE ™

WHFE s, DNA (R ALt 5 As AHOC, 7RSI
S IKHSFERE AL BESR v 15 57k T2 20 B 0 1 A
B 51 7 ( signaling lymphocytic activation molecule
family member 7 ,SLAMF7) 5K J3 27 24K H Fefk,
SLAMF7 23k i, JCHAE AT E PEBEBR 9 3 1K 1
F TAREVERER , MTBES E AR SLAME? ik
AL 58 Pk AR IR o W AN VSMC B, 2R
SLAMF7 JE[A IR ZEAL i 1 i SLAME7 23k F iR
W FBEHATE ', BAh, miR-223 5 5080 ik ik ke
REAL TN As PEIRAREZE 8257 v 1 2 F AR K
AR T TG 350 80 Ik oG R R b o g R A R
miR-223 Ji g FARH 3EAb 5 As PRIGAESEAR G

YT As BEH T PR Rr S PR HE R DNA oy HY B
fEAT DNA K H 3L LA K DNA = AL TE As Y
XCEAE A e — AR R RN EL As BRI
DNA FIEAR AR O SRR As PEE AR T 5
BL

4 ShibES As

HMUAMA (exosomes ) 2 1 41 L 73 M4 1) 5 A 2R
JBT B BRI R 1 LN B e i, H FTA R A i A
ST E B R T B, 78 W) K 5 1% 40 Jifd 18] 4% 3%
miRNA FIl mRNA %72 I HE R i 2 ] 75 5 S [
TR PG SO0 P 9 S S 2 1R 2 4 Gn 41
g1 AN A N TN e AN 2% 1 D= 0 P VA
PR ORRDRIR I S I A AE T 45 5, AT IS BE As,
4nia) 78 4B ( mesenchymal stem cells, MSC) P

HMIAA ( MSC-exosomes ) 28 & i ik 732 A, B & A
ApoE™ /N As BEHR IR AR ek BEBR WG 20 R T |
PRI E WA 0] M2 A Ak, AL 5 MSC-exo-
somes I & miR-let7 7KF #8757 miR-let7/HMGA2/
NF-kB A 5,

SR Z B0 5% R W AN AR PE I As, Lin 2554
KB, THP-1 JEPESMIBMATE LPS 7775 T 5 HUVEC
5 A miR-223 M\ THP-1 40 i {433 3] HUVEC,
FEAEHE HUVEC 3Bl 35 i B A 3658 00 2 1 R
PEZRAE R 7 RN R B 3. i BH BT THP-1 48 i %8 ik
o EC SR A , B 4L 55 5% EC 1Y S0E IV
FH THP-1 VEMEAMBR TR EC B RAE R N, H
K, VSMC JEPESMIBA R -5 KLFS J5 31 miR-155
M VSMC #7531 EC, HE T PR 5 %5 3% 12 R0 N Bz e i

GoEEEE B P RS TE R A

BEE MRS As 190G R BOR B U, 5 D74
ZUENESMIMATE As HIOFE H 252 21, 5%
Fe B, RE R /IS BP9 WE B 0 2H 23 1 A1 W A AT 1 g
ABCAL Fl ABCG1 A3 1 I [ By 111, {2 i g 44
IR L T A ; TR, &3 5 W 4 A 1) M1 A
SR RN AR A0 B PR T A, B3 N ApoE ™/
R As JERE, FEHH YR RE 7 4 2R U5 A s Ak R g
HEUR As HES7 THRIRR IR TR
TEHE As AL . Wang 25070 % B 6 & R AR BT
Fi g P 200 6 1 A1 DA A T A A1 R A2 3 = B ik oA
A HTAE 5 ZE R DI AT 35 s BRI M ApoE™ /B As
BEH I 5 A BRH DG TR -2 35, A1 a2 B e ot 45 0 2
BTG G A A B, 3 T A R IR 2R AR
O P75 2 L 052 P &1 A B8 TS A 2 1y B v M DR s
As BEHCRE 200 5T R

S AN AT 20 i 1] 3 TR Pl R
S 550 ESES T As IR R,

5 BAEEES As

P B R P R 2 1 W E N — A 2 10" R
WL R A S R G0 H A5 i X 4 55 A
fatFRE 2 O 2 R i I BOHE 2 W g 3 TR R R R 2
FEAs R,

Jie ZEPIREHUFSE T As PR IS 9295 ( cardio-
vascular disease, CVD) [ & F1{g 5 X B8 & ff) 24,
R BT W 18 18 A ) P i M A R (enterobacte-
riaceae ) FIEEEK F# J& ( Streptococcus spp ) B = B HE )
IR, T 3k 26 T J R A Bz S LA Our o 1 45 4
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JHE Ay B4, $ o W T el A T P R i i AR
5 CVD 156, Song 451 KB it A Wy Rk IR
Eh K fi# 1 ( bile salt hydrolase , BSH)-TO %Y ity #H %t =
JE5 CVD FRAIIFET 38 0 A 5C ; As AHF 1Y BSH-
T3 .BSH-T4 1 BSH-T7 BYAAXT B b 2 i TR A
B, 1 BSH-TS Fl BSH-T6 FJAH X 3 5 0 4 1% Tt
AR, $R LR IRER K ff B R GRS As 1A
AR BAIDE . — T At DX ) 9 A A B, I3 —
FH iz n-%ﬂ’,%( trimethylamine N-oxide, TMAO) IKSE-
AW VD KB R IEASE, B2 CvD &
HIMTE TMAO ZKF-W 8 2 e Rt B ) 1
7 TMAO 7K R T CVD AU . TMAO 2 17 1
AP = W R B IR R B, AT AR i As R
JE T g5 AR R R IR F LA ( Lactobacillus plantarum
ZDY04 ) it Z AR ApoE ™ /NI TMAO 7K K
il TMAO 551 As™

o JEL B I 2 As MR BLAERG . BF9E &
B, 265 v ML B I /)N BRI AR ZE B BR AT (enterococeus
faecalis ATCC19433) ,4 J& )5 i 25 R AR L 1fn 375 A AT
JUFL ] e B, L i PR 8 BR TR 3% ABCGS/G8
S0 F JIEL ] 336 2% 5 I 38 in 7 38 LR FF 147 ( Lacto-
bacillus) ST ( Bifidobacterium ) 1] 5 & FC
( Akkermansia) & B, $&7 2 fi7 Bk 1R 0F 5 IR A i
SEEA EEAEITER B — I s K W il
Akkermansia spp 3= B 19 I 8 AT ik 2 5 BB 5 = 10 /0
L As A

25 LT B S MR R A B2 BE A B As 36
Be A e iE HAG BT BlR As. g5 AR AR
FFTRERCAXTHT As BB R

6 MEFEHARS As

M55 &) FELBE W5 2H 2 ( perivascular adipose tissue,
PVAT) i iy A2 55 73 WA IR 7, IR LA N AR AS . e
AT AN S I A € N I 200 A S o AR A
BE W) 346 7 37 4Ky ( peroxisome proliferator-activated
receptor v, PPARy) = W[ i# 13 PVAT kX & 14
TN PVAT 58 14 5 A 3 32K A gk 240 g 25 5 i i
ApoE ™ /N As J7E  RITE IR 1 BA RO )R
R Y PVAT AT 54T As 19K A2 & %, Tfii PPARYy
J& PVAT BB AR S 71 5 — 5 R
PPARry #1014l 5 AU By A — 45 7K H i1 Bk ( bisphenol A
diglycidyl ether) il /b 72 8 8l Ik 73 45 LR J& PVAT
TE R, IE I As FIEL B0 B3  BEAE ApoE ™ /MR
PR PVAT BNAEFL Y 2e 2550 fIk 5. 25 14 ek % 14 240

J P F mRNA 7K 1 A B A= /N BRI PVAT
D) 532 25k B e PN I A4 i, s b RS 1Y
PVAT 38 38 3 i) 2 4 S 07 177 435 Bt il 38 35 L% 5 19
Astl B R BE K 5 ) S3A ( ribosomal protein
S3A, RPS3A) AT 44 A (A iR Il A AL b iR Dihe . F
FERIN, ApoE ™ /N E Bk PVAT H RPS3A K ik
A, 1 E 3K S PVAT Hh RPS3A k45 % PVAT
AR A7 0 I A5 98 5 AT As JERR . ] RPS3A
JEA T PVAT )45 6 5 I 41 2055 A8 R R R 9T As R
MR ER T CDGSH &% 1 1 (CDGSH
iron-sulfur domain-containing protein 1, mitoNEET) J&
— PR (1, E B A BN PVAT h 3%
g, I Ha R o] B R A, PVAT A mi-
toNEET i1 335 i 2 T M B ARIER 25144 (16 °C) T
ApoE ™" /INEL PVAT %4 5 K 32 3K I 0k 12 =5 g 175 =
1) As BB, FW] mitoNEET Z1875 PVAT i
P IHIRIEF As MBI T P R P
NEJRERT B D7 L 200 F- 25 A, WP R PVAT N 5T
W7 AR As BEHORRZ E , HE R AT BB 1 PVAT
49 GM-CSF 237

M2 AL TF RS A PVAT A] il RAE A1 As B
&, 1 PPARYy . RPS3A  mitoNEET . N 5t % 37 384 7] 34
4 PVAT JifE,

7 3dEZRAL RNA 5 As

R 2 RS R W], AR S RNA 41 miRNA |
IncRNA #l cirecRNA 57T As &4 kK, Tt H 2
miRNA il IncRNA AR As HOCHER £,
7.1 miRNA 5 As

miRNA J&FUEE IR 4 5 19 7 RNA (B8 18-
24 MEATIR) 38 552 mRNA JF500) 37 -E B
PEIX(3'-UTR) 25 &, 16 5% % 5 KF R JE R 3R 5K
M RELIT mRNA () #8928 A1/ 502 2 mRNA 79 B
SEEARE R

SCHR I miRNA A3 00045 EC JA T, i n
miR-876 i i 41 il BT M -8 A Bel-XI £ ik, i T
ApoE” /MR E Bk EC A FE Bk EC T
miR-142-3p 7F ox-LDL 55 N £ 3 ik EC 4 T 1B [1]
223k B, miR-142-3p antagomir i 34 [+ I Rictor
FEIK O Ay eNOS (55 R0 ApoE ™ /N E
Bk EC AT IFIELE As #hJR

£ miRNA B35 K B W41 i P9 i [ B s i
P, A0 miR-23a-5p AT 20 i fE [
T IR A BRI B, X % T E ] ABCAL/G1
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3'-UTR Ry PE 8 ABCAL/G1 #ik, K4 &
25F miR-23a-5p antagomir i E N ApoE ™ /MR 2
ik ABCAL/G1 ib W18 As #EFEIF 1 s Hefa
FEME, SR, A 080 ik ) 8 B e 1 e ke o 44 g 24
HRH M2 miR-23a-5p /K- 35 T & JF 5 BEH )
oE B A 5y B E S OE A Y[R B, miR-10b 7
ApoE ™" /INERL As I I BRE B rf i e 3 I I [ it
Heim, M H] ApoE”” /N B miR-10b 3R ik AT 34 58
ABCAL S-S0/ U B B W 40 M (s 1 8 T2 48
JHL ) O [ Pt e ds | el /0 g SO BRE B T R 34 0 B B A
EPERY

—2 miRNA L A] 895 SMC ZhEE, miR-124 J&
Horp— 5y e i R7 525 1 (specificity protein
1, Spl) Rk, il /MR I8 AE K B F BB 1SN
F Bk SMC 9l FI R R F ) H miR-124 7¢ &
ke 2 B A FE s koh B R T miR-185
] ] VSMC 3458 3E 5%, ox-LDL FEAR K 3T
Bk miR-185 Fakimad b AL PR L A BAE F 4 F
1 (stromal interaction molecule 1, STIM1 ) /K-, fie i#t
VSMC iE#8 Fl As TR fdlt & 3, miR-22 AT 3
T VSMC A AL RN 20 bk A= N BB B, 3 2sk 98 7
RS IL R MECP2 . HDAC4 A1 EVI1 [fij 75 VSMC
FAUEAL  FE RS kAR A0 0 /N BB R 45249 1) i 3
Jik R ARG 5E miR-22 &3k ] i 2 B AR I R #5E PR 3
ik, A VSMC B45 , 2 VSMC A A A K
RURE Sy Wi 4 BY ) 5 2 400 ) B sh ko A= N IROE
B, dE—A I AR IS UE S, 76 7™ 55T PN AR A
£ SMC F &5 1 As 95 28 1) B 8 ik, miR-22 F K FE
1%, -5 MECP2 Fll EVI1 KPS k) &0 -
PA miR-22 3% 35 W] BE 8 Sk 0 B AR PN RS B 1
FEME

TES As B8  — 28 miRNA A %45 PVAT . DNA
FJLRERS | | 1 W A NLRP3 8 5E/MAC, 9 4, 4 ok
TES LAY B2 Ok R 24K B9 miR-19b mimic 7] ¢ ik
PVAT RVEANMEL 72006 | 20 fa 3=, 1 fin Pt
SRR REBIE L, #5 KBk PVAT, miR-19b
K2 50 B Jik 6 B A Ak BE A A G 42 28 1 A Y
LR miR-19b 55 PVAT KRS ML As A,
YK, miR-377 i 3 4E H TR L DNMT1, i
A ApoE " /INEUCH I = ERAC T I As AL,
miR-155 A 41l ] Rheb/mTOR/P70S6 kinase/4EBP
HOS M, R BC [ MEREME ) i miR-22 nIm
NLRP3 #RAE/IMA, Tk 2D As BRIt R 3l ik 9 B2
MBI T S AR R e

B2, miRNA AT As FLEMISEARL EC |

VSMC FlEL B 1) D RE , iR 75 PVAT . DNA HI 2
EERSHE A WEA NLRP3 S0 /M SE A 15 P, M52
Wi As FR AR T . SRTT miRNA X HUE i 4 i K%
As I EEAEH ik — 21 5%
7.2 LncRNA 5 As

LncRNA J& KT 200 bp BAE gt fs s A, HA
FEMAEDEAER? . —22 IncRNA 78 As PEAHSC
PRI B I IR B L B 3R K 5 R In-
cRNA 5 As (A4 R BEHYIASE, Li 2 iR
Zﬁjﬂﬂ(ﬁﬁ( coronary artery disease, CAD) RN R
X HRE A1 I FRAX 4SS 2 T 1 210 2= R RIAHY
IncRNA, H 1, ENST00000444488. 1 FI uc010yfd. 1
LEAHE CAD fERG RFRE T 4 L %00 CAD 5
fa SR T LA e T i) 28 35 5% ] 2 0k 40 i 4% i ik
ik, M FiR IncRNA /B e 09 A W1 kRic 9
HA CAD 2B, IncRNA MALAT1 75 56 05
H MR RS B ETH S, 45 ApoE™ /)
S B K T A antagoMALAT1 & 3 B T 3h ik As
S A% T FR RN B B 4> 7 3R 35, 2 R I 2K IncRNA
MALATI 7K ¥ Th 5 2 600 5 & A 1 T S [ 104
IncRNA 0 LB FEAH 5 5% 52 ¥ ( myocardial infarction
associated transcript, MIAT) 7EA SR 55 61 As B
FRHIMTE B/ N BRI As BEH IR IE 4% 5 0 20 it P 5
EFbE  BER IncRNA MIAT 5 As BFEHLRE G HEAH G
MIAT RNA T4 525 B MIAT RI N ApoE ™ /)N
B As HERE , ¥ KIRFERZ T B, MR AR BB B RS 2 1, i
Al g T MIAT 53 455 miR-149-5p _FJEHL A
T CD47 FEIR ] v 4 i B U T4

VFL MR8 NSk 3L 5 M Sh i LY As BEHR o
R F] IncRNA ik 573, i —2P427R IncRNA 55 As
FAK, U IncRNA nexilin F-JLshE A SHE AR X
RNA ( nexilin F-actin binding protein antisense RNA
1, NEXN-AS1) 76 A\ As BF He L3k BEAK, 1 38 5%
NEXN-AS1 3k o 18 L 3h 8 [ 45 A 8 A (actin-
binding protein, NEXN) 1Mi#ilii] NF-«B {41 EC 4
i, 358 ApoE™ " /N EL NEXN &3k nl #ill il As &
B, RP11-714G18. 1 76 A B As BEBRZH 21 b 1y
Tk B REEAL, 2 — M E vsMe iF B
IncRNA'" | IncRNA GAS5 KA T A As BEHLAI
ox-LDL J3 i THP-1 Y5k F W20 A, 5 0w 20 i aod
2235 IncRNA GSAS 3 3 285 A I 40 ] miR-221 i 2
PR R MMP-9 K35, #8271 GSAS {2 #kBEH A
sz A, IncRNA GASS rs145204276 {37 15 (1)
INS/INS FE[K A4 INS/del 5 del/del F K R i, 3 14
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I As GpIEE S B — A SE & IncRNA 41 fifg
S A B P AR P St 1 1) 351 2B iz L RNA 1 (eyelin-
dependent kinase inhibitor 2B antisense RNA 1, CD-
KN2B-AS1) 76 AJSEEAR B K2 i 4 5 As BEHR AN THP-
1 B W20 R R 0 PR 40 i 2R3k R T 23k CD-
KN2B-AS1 AJ i i F 5 240 A Y5 1 6 A P JIEL 1 st 3t
H0 VR0 A PN B B AR IR S IE R R s, X
Z T4 N ) CDKN2B-AS1 5 DNMTI 454, 42

% 1. LncRNAs X As 781t 2w T A R0
Table 1. The effects of LncRNAs on atherogenesis

RS A4 8 B K f# B8 10 (A disintegrin
and metalloprotease 10, ADAM 10) DNA H JE AL I 417
il ADAM10 #4577, $2/R 1274 CDKN2B-ASI A
il As,

A ox-LDL 7] 755 VSMC \EC il THP-1 JE 1
FL 4R 1 — 2 %1 IncRNA FiA T % . X2 IncRNA
AT L4 EC BT EC RAE | W 40 i A5 10 i
VSMC 5 RS2 (R 1),

FEASK IR LncRNA 754k LncRNA R0 B EZ BN

U9 L N 2 MALATI 1 i EPC g {2 As BB FEMT miR-15b-5p, 761k Zhu %504

HHAHHfL (EPC) mTOR 15538

HAER As B MIAT 1 T As HERR S INIRIER FIRYUEWE ST CD4AT Rk, Ye &1

B MTE N As TR, BB B AR Pk T A EELE

PRI 5 0 4 i

A As BEH NEXN-ASI | VI NF-«B 16 F EC KA 495 NEXN £k Hu %509

B As BEH RP11-714G18.1 | 77 VSMC Hl EC iTF% ZE4IF445 N LRP2BP %k, Zhang %"
HET R MMP-1 %35

A As BEH, ox-LDL 4b 3 GAS5 1 AR 5 200 6 43 R P I miR-221 ik Ye &1

1) THP-1 Y54 B w4 g MR F &AL - F MMP

A As BEBRZHZ] THP-1  CDKN2B-ASI | VAT EREAN MG & & &% BH 15 DNMT1 254, #2755 ADAMIO Jii L 2507

T 5 4 i 4 T 4 fe A+ AL ] ADAM 10 £k

ApoE™ /N, ox-LDL 4b 3 Tugl 1 P ApoE ™ /NERILAE K. AT FGF1 &3k Zhang %57

1 RAW264. 7 41 Fl PAE IV FN As AT Y,

MOVAS 4 fifd

JZ BB R S A B AF131217.1 1 4] VCAM-1 ICAM-1 33k 341 KLF4 £3ik Lu 251

HUVEC

(R L SLPN MALATI 1 TSRS EC AT P85S miR-22 MMifiE ik Song 45"

EA. hy926 EC & NLRP3 H)3Rik

ox-LDL Kb B NEATI 1 P E VR CD36 JH miR-342-3p %Kik Wang %7

THP-1 il fifs FER TG BB E S R

Hishik As BE HOXA-AS2 T H0HI PN B R 5 %] NF-«B 155 Zhu 417

A1 JE i B AZ A1 g

ox-LDL 4L B[ VSMC LINCO0341 T {23 VSMC 345 FIiT R ] miR-214 MfEHE FOX04 Foik  Lin 207

B2 REEE N As BE RS As 3HHHY
YL LU SEE TR IncRNA Y W] As (19 &
AERLTIR SE TR BRIE , kT H0B 1 5095 A )
WCYIFEIT AL TR BB . SRR IncRNA Xf
As W) HZE A FHRR; M H IncRNA 2 [8] &
IncRNA 5 FH B 40 M P A5 538 % 2 (] J2 75 A7 A2 AH B
A FH KA FBLA IR i oA 56 42 i
7.3 IR RNA 5 As

IR RNA (circRNA ) /& —Fl LS RNA JE B —
AN H ARSI IR, IR R I, cir-

cRNA 2 5 56000 0 & 4 & J&"®'  Zhang %7 F]
H RNA-seq AR T % As i A2 ' circRNA |
miRNA Fl mRNA (3535 IF4EE T 7 15 As H
KBy cirecRNA, X 26 circRNA Y I 6 5 B 20 il %
B AR BTG AL AN e e N, $R7 circRNA 7E As &
Ak SRR RE R A EZAEH . circRNA0044073
FE As FRE I A0 M o ek B, HOH G Sk AR gk A
VSMC FIfi & EC B4FH  RAE , I Jak/STAT {55538
. P25 v B oL 15 1k Jak/STAT {5 53 %, {i
Pk VSMC 385, i S As BB, cire-SATB2 1
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ATLLJR Y VSMC 36 B 6 40 16 5 B 76 34 FE 7Y
VSMC Hr 3k ARG, AU 45 8 VSMC Hp FRAIG
1 3E cire-SATB2 38 i I ¥4 STIM1 i 417 il g 4 754
VSMC Friiy SM22« #3% , e sE A s s s ™
B, circRNA 7€ As &A= & & /R B AL
I AE TR v Ak TR AR B, A it — 2B IR A

8 N %

As 2R Z R TIER  KAE RSk,
W R AN A2 v R MR AR . Bl X As BF
TR, 2210 2 M ZFR s LS As
WS ASAWHR B, 3l 5% NLRP3 48 4 /)N
T AT F WG SN IR B I8 TR R JE  PVAT
DNA H AL &% JE 455 RNA 76 As 48 FH 5% 3K
PRSI B S X As B LRALEIAE TBAIR,

JUEXT As FIBFSE AR AT &, R T RS e
= HbR, A — 2 i n) R 5 A 2 i He, i,
FIWE DNA AL BE T2 As &, SRl il As &
Ji& X BT JERIZER PT a0 As KA R SR E 2%
M, AT ER AR R As By B PERY A
W DNA F AL B 25 25 f0 R L, R AT
B SN IAAR  miRNA FT IncRNA #{ & L5 As M
K HEANTE As B BRI MO G Y RErE AR PG
D FRA e, BARIFSE R NLRP3 RAE/IMAE A
W M3l B AL R DNA = B R AL AR RS RNA 45
AT LAVE Y As B 2 2 e (R AE AR Pk 26 TR 7 2 15
Vi e N N O = IR Y T S N 51 P N
o B o 1 R B (B R ) B AT R A R/ BT
e, E— B HRR LR R 7 115 5 3 8 BORS i i B AR
BUHL, T ELRTA L3k 74 AR S BE R As PE¥R
I AR5 M) LA SR 45 1T U2 W FIR YT As M0
(BT $E , i Rr itk — 2 9%
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