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K a. Hgmbs OISR g M ik, AR
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AR A R B e R T I
T LA 8958 5T . BN AR L E R R A .
RESNE RO S BESR K T RSG5 (R 1).

2 IncRNA 5 As
As S0 I LA FE 2R SRR R, H BT

FUi7N, ZH IncRNA 25 2| As 1) R A K it 14
Table 1 Summary of IncRNAs involved in this paper
Fz1 EAXHFREIES IncRNA B4
AHIR PR B4 LRI £ LW TR Sk
KTk ANRIL 9p21.3 ] PLE™, BRI O I ARIERT, kR AsTERT [11-12]
KRR LncRNAp21 6p21.2 W3R p53 [ ¥E PR SRR AAH A P9 R A AT . ST LA Y [15]
WA, AT, BRAEHUAS1EH
K FERTfL RP5-833A20.1 1p31.3 W3 755 miR-382-5p 235 T Hl ] NFIA 1238 R T B, [17]
T 30 T ) S T A ] P R S DR b R 4
it As 1EH
Bk AT LincRNA-DYNLRB2-2 16023.2 it GPR119 #eli {542 L ABCAL [fIA, RitE [19]
W AN A [ i e, T As AEH]
Bk AT LncAng362 Xp11.3 U RIIRE gk IS NiIN=R T G | Wk U d e i i [20]
JE DGR (I D e CAR 4R RREE 11 7(MemT7) (1R 1E
KA FEAE AL Tie-1 AS Xp11.3 B &5 4 Tie-1 mRNA FE 2 0UEE, 51 Tie-1 RiA [21]
TR R LA P B 40 AT 4 3 22 2 45
LY LncRNA CHRF - IR miR-489, 1. IUIE KUK [23]
LIRS LncRNA CARL - 44 miR-539, i PHB2 Il Lo JULAH Hf o £ bz 4 1y 43 2RI [24]
T
Lo JIVESE | B PR MIAT 22q12.1 BALAR 54k (rs2301523) 1Y Lo LRI ZE 5 1k s (R 3EWE RO 1% [25, 34]
SO A h g L
AR SlincRAD - Z 5 lg i o A i v g o i AR 2R [29]
Bl PR i LncRNA-HI-Inc25 ~ Chromosome: 20 2 5145 B 4t I & & 1B J 5k DR 3 38 1 15 1) 0% B e s IR 7 [30]
GLIS3 S K IE
B PR LncRNA H19 11p15.5 W b0 T B miR-675 41 B By 2R AR KB T 1 2 4k [32]

(IGF-1R)mRNA (1 5

2.1 ANRIL &3 &) PIS™ By RIZ L IFIR As R0, A7 G 6 B AR 1 g A &b Jo) I B A% 40 i A0 As
i3] BEH ANRIL KIA s, Jarinova SEMIF 5T
ANRIL (antisense noncoding RNA in the INK4 B, ANRIL 5 g4l 5 1 P15 HAT— g M o6

locus) & —4% B 19 N2 F 41 IncRNA, {7
T4t 44 9p21.3 f7 4. ANRIL H3F5 A CDKN2B
X RNA(CDK2BAS) & P15 fz X RNA(P15AS), 5
i ggg 41 1) 5 Xl CDKIN2B (4 fi5h p15)5 vify T & - 1.4
S ANRIL 2508 T B2 i .~ LA i
FGEVES M b, LR IK b5 5e IR 3 ik o A AL

A IKAEAL A B ik o 0 Ath i 5 95 35 AR

P, PSS I 110 5] 20 i ) 390 o ORI T 4
(cyclin-dependent protein kinase 4, CDK4)BH i if. &
AR G WIdEA S, (b EaE, H)
i BRI PRI IS A, AT A As (1) T% .

17 ANRIL 7] DL 1 40 i) PI5™< ) 3% ik K Jik 2>
PL5™® S o it 57 PR O 7 4 T AT AL 1E As 1) R A2 K
J&. Kotake ZEM%| 3% ANRIL X P15™< == A H1 i
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FHIHLHIBEST TS, &I ANRIL 5 polycomb 411
il 254 2 (polycomb repressive complex2, PCR2)
8 A B AR SUZ12 | AL &, KIle T
P15 FLA X, T P15™ {5k, BRI
X0 LG5 AR B4 T . [, Holdt 25 59 % 3,
INK4 {7 5577 2E 1 3 B ANRIL % 5% %1 (NR003529.
DQ485454. EU741058)H, EU741058 F1 NR003529
TESRSN KA FE R AL e b (1) 208 W 1, LRk
W As [ E L HAEAHOC, 1 DQ485454 [k
EAEEIN, X R ANRIL 78504k 9p21 125 54
EE B KRG AR G, BeAk, BFSUIE R I ANRIL &
A DA A M g . G oA M R R AR L BRI
HLPET, AT SEM AsiEFRR.
2.2 lincRNAp21 i# T 18 58 p53 E 1 L E i As
ER

% 3 A 18] AJE 4% 15 RNAp21 (long intergenic
NncRNA p21, lincRNA-p21) J& & B & BLI X — 52 1
As [ IncRNA. 7£ apoE* /N i As B B b,
lincRNA-P21 [¥) ik W] AR T- B A= s A& Ah S5
o, lincRNA-p21 #1 7~F 0 LA Mo A A - B
i Mo 3G S T AT ARSI S Bk A
AR, W] IncRNA-p21 25 3 EUHH A A iR 1
Ay AETREIRBI KSR B E RN, lineRNA-p21 1%
1 55 EHOM FRALAH EC AT T ). Wu SRR B,
lincRNA-p21 3 ixf 18955 p53 (103 v e 1 45397 26 A
MM TE R P LA L G 5 . TR & As 1)
RARRE. P53 %2 LB A%l P300 Fl E3 V2 Z 1
R MDM2 BT . P300 i it ZiE4k p53 Mifi
R HEYE: MDM2 —J7 D@2 3 - & AR
12 VAR p53, i — 51, i PG p300 5 p53 2
5] () AH B AE T B A p53 1 & Bk Ak B id . i
lincRNA-p21 n] UL H # 45 & T MDM2, [# ik
MDM2 %} p53 [kl fE A, 45 p53 15 p300 2 1]
IR E AR, M58 ps3 G tE. Huarte 2509%
W, p53 M H # % S lincRNA- p21 1) % 14,
lincRNA-p21 it v] LU 5 A Y — iz &0 K
(heterogeneous nuclear ribonucleoprotein-K, hnRNP-K)
FHHAE ISR 42 pb3 15 ‘S il i MR )ik, (H
lincRNA-p21 5 MDM2 il hnRNP-K 7 Ff 2 19 1t 4%
A XA, BFE S lincRNA-p21 1454
SEATERS, PR RS A EEER, B
T TG AH SCHRIE.

2.3 RP5-833A20.1 &3 #)§ll NFIA & #F{8 As 1
H

AU BT 7RI, AU E IR A
(oxidized low density lipoprotein, ox-LDL)#E % i
F4HIR% KT 1A (nuclear factor 1A, NFIA)f#) % ik .
PRANSEEGAESE, NFIA GE5 (L 3 g 20 g wp [ e
v, PACR A Fan e/ & gy FA 3 64
IR IEIE F o C IR I . AN S K
W, i EIE NFIA G, /N BRAR N R R
(HDL) JIH [i] Pt 7 - -y, A %% 2 I 2 11 (LD L) AW
WA B MR A 11 (VDL AFL [ e 1 7 & 1 3, JIH [
N3 ) B s M BR, RPE RONRSS . ANl T
apoE™ /N As BEFE. JI Ak, FRATIE K L ox-LDL
AET% 15 T THP-1 ERz4i /2 IncRNA RP5-833A20.1
1215, IncRNA RP5-833A20.1 fi£®% i microRNA
has-miR-382-5P ik, has-miR- 382-5P fit 4t i) #3fl
NFIA k. IXLLg5 580, IncRNA RP5-833A20.1
et 18 1 % 5 has-miR-382-5p ik i NFIA, i3k
T A0 1) 5 W 4 e I ] et o, R 33 SR IR 7 1 )
W, TR PR As 1 FHED.
2.4 lincRNA-DYNLRB2-2 j&id L i ABCA1 % ¥%
I As 1ER

ATP &5 & B2 & 1 ALl (ATP binding cassette
transport protein A1, ABCAL) & — Rl i & {4 T ) 5
St A S AU ST BOR St 3 AT S UR S S oW 1N
As fEHB. ARURE A KN, AN AT R
(ox-LDL) fig % L ¥ THP-1 [ M 40 fg
lincRNA-DYNLRB2-2 &1k, M S G & [1HEk
524K 119(G protein-coupled receptor, GPR119) )&
k. 1M GPR119 nJ DA #F JB ey I RH 2= FE IR 1 52 44
(glucagon-likepeptidel receptor, GLP-1R)Z 1A, M
i 3k — 2L ¥E F i CaMK. cAMP/PKA. PI-3K/
AKT/PKB il % 411l MAPK-ERK1/2 Fl1 PKC-{ i
M, % L ABCAL %Kik, {2if T ABCAL /i &
40 i P EE BER i . XL gE IR B, IncRNA
DYNLRB2-2 fi¢ Wi &k GPR119 #Klfif {5 5245 b
W ABCAL 355, ek B w2 A [ Bt M
MARAEDT AstlE I,
2.5 Hfth5 As 83X IncRNA

I 5K 2 1 AT DUE R P A e . 2R0E
I ETAEA S A M AE 45 T TS As ERE. S
BBk 2 AR IncAng362 7T LA 4 I 45~ 1 L
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0 G I B TR R I BB, 1% IncRNA 52 5
I8 3 L4 R 19 56 1Y) miR-221 Fl miR-222 {7 &
I 30T 51 5% i) L85 529, IncAng362 i g HE T 4 fifg J
OB i J (AR 4E4F 22 11 7(minichromosome
maintenance complex component 7, Mcm7)[#) % ik,
MR JULBG 505 3l = AR AR . 546, L
SRS I Tie-1 (— i 4 1w 2 i 15 2 R VUG 52 1K) [
M IncRNA (antisense INcRNA, As INcRNA) /& i %
TR I ) R SR I U sy, B R R R M A
Tie-1 mRNA JE il 4 (L X8, 51 Tie-1 & ik /K
PR YR AL A P B A0 R R R, R AR As
YEH.

3 IncRNA 5EH O M E &R

T A BE R 2 SCHRAIT 9T, Friedrichs S5 PA% B,
kAR gAY RNA SRA(E [ 52 /& RNA i A4 77]) 5k
DRI (1) 22 e A 7 5K B0 UL 1) — A 2 A s o UL
Bk 8% (4 5% 6(myosin heavy chain 6, MYH6)1 g L
BRZEE 1 4% 7(myosin heavy chain 7, MYH7)%) %4
BEFAELC LRI W 4E, &S B-RNA 1) 5 Rk 3
Fop EAE L UIE R, Wang 5257 & B,  IncRNA
CHRF(cardiac apoptosis-related INcRNA) ¥ 4 P4 J5
AR PR miR-489, M1 R miR-489 7K1, S
O JJURE JE B AU s Wang S5EPAIE A3, 0 JIE 440 i 9
T Al 2% IncRNA (cardiac apoptosis-related INcRNA,
CARL) ML H#: 5 miR-539 &5 & FEPiib s s 11 2
(prohibitin 2, PHB2)Z ik /KPR, i ifif 41 il ik 4
53 R0 JUL AR P v b AR 1 3 R T2 MIAT
(myocardial infarction associated translation) /& {i7. -
22.q12.1 ‘T YA IR L DR A 5k = 2R 1) IncRNA,
5O JUBEZE ) R A AR G, BE DT AL 7K1 () SNP 43 it
KHL MIAT w7 [ 35 4 A8 5744 (rs2301523) AT LASE ity
JVLAE B 1) Sy J . Schonrock 45 P9 3¢ 42 3],
i % INCRNA AK 143260 4% 5 UG 48 i 34k, o
(R LA M 2% 40 B Rk Ty, TR A0 I O B e S DA
T, fn Hand2. Myocardin. Nkx2-5. Gatad Al
Mef2c k3. Gu  Z5EEVR G2 20 B IR, AR
Feie FENE Il 20 ik ey Hs 2828 0 E 0 A 2R ey 185 Fif
INcRNA B A7 2= R &L BAR A IncRNA 5
A RO i s B A OC I UESE , {H IncRNASs Jit
AR AR e D RE A T AR R, T REA
HOTAIR. NOS3AS. aHIF il tielAS Z:5 T sk
e L (R R AR TR A T R4 T AR E R

4 IncRNA S5HER¥

JIEJR A2 s DL PR P AR s 2, B0 i
BRI — AN EEEKREZE. Prader-Willi 285 1E
(Prader-Will syndrome, PWS) /& A 2% LI 55—l
1T AR A RNA BT A B, &5k )L
JIEL e i L R 25 A 1E. IncRNA 78 iR M 400 i 1)
TE R R A% T AR, Sun 250952 ] R I
BRI, HUNRIG 40 f b AR 4 i Ae L, A7 B
FAN IncRNA (227K 15, Z 5 InNRNAZ 5 T i
07 0 PR PR RS AT R, A A A 4 B e R AR R —
Y6 IncRNA JEBUE B 71X, HAT ik 4 A0 P i 1445 5
1% 4k % 1k ~ (peroxisome proliferator-activated
receptor vy, PPARy) &5 &A1 i, AL w5 M 7 4
WL A 5. XX 4 IncRNA 3HT T4 )5, &L
TR I 40 e 1) S T 7 400 o 2 A L R B SR 52 P,
B AN JLF- 58 AT LA A AR i, 2
O et e BLNG 107 40 Mo 3 g AR SRR BN B35 K
B, AR, Yi SERVR A s I AR R T —
KK FEL Sy 136 kb (1 < B B DA ) 4E 26 5 RNA
slincRAD, H slincRAD % 5 ¥ f) /) + #t RNA
(SIRNA) TP T AR 40 B 7 1) slincRAD J&, RIUAR
107 o3 AR I R R R 982>, RIS PPARy 7K1 B,
MIHIESE slineRAD 25 T Jig i 734k A R AR R (1)
REFE. HIET IncRNA 25 iR I i 1440 i ) e 284m
JHL ) 5344 S JORA SR R HLARAILL, B A oA 56 3
iR e B

5 IncRNA 5#ERi®

BRI S AsEE DA DG, IR B B AT IR i
(RIE As 1EF,  FEBE R 1) 76 /Lo J8 3 Lo BE AN AE T
Rl e D R . HATC AR
INCRNA £ 5 445 B 41 Ha ¥y T B8 R ) 2545 5 1A%
S, FTRERCWORERIE N R A R . AERE B 4
Thfie J7 1, Moran ZEBVR 31, IncRNA /& B 41 i 4>
BRI AN T D [ 35y, — 2R A Ry etk 3R
LT IncRNA TE B 4 i fsg 2k 7t v e B B M 3
JB I 40 B Sk 1) IncRNA-HI-Inc25 54 7] S5 2
TR R (1) & 4=, GLIS3(Gil-similar3) /& i 7% B 4l
LR ORI Jik 5 i DR R T R Y IR OB R S IR, )
INCRNA HI-LNC25 [k AT, 4ahd GLIS3
1) mRNA 230 RF 8Pk /> B4 . Voight 45 F938
b AL PR 2 QIR S 20 Meta 0 A A B T B PR
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Sy IEHE AT £ KCNQL/KCNQL0T1S. Moran 2694,
UESE T KCNQLO0TL 7 2 U bR s % S B N\ B
MM HA ZRIERE. RS RESETI,
P 5 R A TR 52 B A T SSUA I ) I 0 2 R B
RIS, IncRNA fig 6 1 i e B 22 #F A K I
% A& (insulin-like growth factor receptor, IFGR)Z
Lk =5 50, Keniry 2RI IncRNA
H19 it fi% 3 1k i T 2E i miR-675 11 fits & 2 A 4=
K A7 1 %2 {& (insulin-like growth factor-1 receptor,
IGF-1R) mRNA [ &1, Mf a8k 2> IGF-1R 1)
ik Ellis FEKL IH M %= 7 RIEHFY
InNcRNA CRNDE 7] 52 2| iy 3% / o & AL A I
(insulin-like growth factor, 1GF)f# 815, [A KAl %
ER T W By 23 NGF 5 5386, 535k, LoBE R It
RAEJTTH, INCRNA MIAT 585 95 75 5 (¥ 7 1fn
DNREZRELEAT — A, AiBR MIAT 038 T B8R
a5 3 AR 9 R B D) Re B0, JFAE b ceRNA
(competing endogenous RNA) 5 IfiL & Py Jz 4= K A 1
(vascular endothelial growth factor, VEGF) #
MiR-150-5P J¥ B 5 1t 1 5 B 8 1 PA) B 400 g F) 486 3
LR FI/INE T A,

6 & I&

LncRNA 1 ke & AT 2 vh 82 2% o 1 I 45 4
AR — 85y, A6 As S0 I 509 A H A 18
i R R R A AN AT ZAIIE T, sk 22 (1IE
PR B, AR DR Rk 1) A I I e B AR
H, SRS, 22K, RNA T, RNA &
FIEHIEEE, {HET IncRNA HFF0A, 40 T8 5
B, HZ5 As 550 ML s S I AB NS P95 A i 1)
S, AR — 2B, B4 IncRNA #F5T
(R HTREN ,  FEAH 5C Th B A4 T 52 & e A ATT T 34
B, BRSO RA YT (B A
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Research Progresses of The Effects of Long Non-coding RNA
on Atherosclerosis and Other Diseases”
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Abstract Atherosclerosis is a kind of pathological process characterised by lipid metabolic disorder, which is one
of the greatest threats to public health. With the development of genetics and bioinformatics research, non-coding
sequences, once considered useless, gradually are getting the attention of the researchers. Long non-coding RNAs
(IncRNAs) are involved in biological processes, such as dosage compensation, genetic imprinting and cell cycle
control. LncRNAs have effects on growth, metabolism and aging through epigenetic regulation, transcriptional
regulation and posttranscriptional. Accumulating studies indicate that INCRNAs are involved in the progresses of
injury and repair of endothelial cell, migration and invasion of smooth muscle cell, lipid loading and inflammatory
response in macrophages, lipid deposition and the formation of plaques, which affect the progression of
atherosclerosis and other cardiovascular diseases.
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