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Effect and mechanism of long non-coding RNA IncLEPIS on blood lipids and atherosclerosis
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[ ABSTRACT] Aim To explore the effect of proline/serine rich coiled coil protein 1-mediated long non-coding RNA
(IncLEPIS) overexpression on blood lipid levels and the occurrence and development of atherosclerosis. Methods 16
ApoE™" mice were randomly divided into control group ( NC group) and IncLEPIS overexpression group ( IncLEPIS
group) , and ApoE™" mice fed with high-fat diet with liver IncLEPIS overexpression were constructed.  Atherosclerotic
plaques in mouse aorta were assessed by oil red O staining.  Blood lipid levels were detected by enzyme labeling method.
The mRNA expression levels of cholesterol metabolism-related genes were detected by real-time quantitative PCR. Re-
sults The plaque area/aortic area in the NC group and the IncLEPIS group were (18.6% +0.3% ) and (28.0% =
1.3% ), and the plaque area/aortic root cross-sectional area were (7.5% +£0.2% ) and (17. 8% +0.3% ) , the differences
between the two groups was significant (P<0.05). The plasma triglyceride levels of the mice in the NC group and the In-
¢LEPIS group were (0. 65+0.07) mmol/L and (0.96+0.21) mmol/L, the total cholesterol levels were (3.56+0.71)
mmol/L and (7.36+0. 65) mmol/L, the high density lipoprotein cholesterol levels were (1.46+0.05) mmol/L and (1.95+
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0.38) mmol/L, and the low density lipoprotein cholesterol levels were (2.59+0.35) mmol/L and (5.59+0.59) mmol/L,

the differences between the two groups were significant ( P<0.05).

Compared with the NC group, the expression level of

low density lipoprotein receptor (LDLR) in the liver of mice was down-regulated by 48. 4% in the IncLEPIS group, and the

expression level of proprotein convertase subtilisin/kexin 9 (PCSK9) was up-regulated by 62.8% (P<0.05).

Con-

clusion Overexpression of IncLEPIS reduces the expression of LDLR, promotes the expression of PCSK9, increases the

level of plasma LDLC, and promotes the occurrence and development of atherosclerosis.
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Figure 1. Oil red O staining of aorta and aortic root
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2.2 IncLEPIS & 3% /v GR A g 7k HDLC 7K 43 51 47 (1. 46 0. 05 ) mmol/L, (1. 95 +

NC ZH 1 IncLEPIS ZH/NRUIMLHE TG 7K-F- 43 51 4
(0. 65+0. 07 ) mmol/L . (0.96+0. 21 ) mmol/L, TC 7K
SESR5 4 (3. 56 0. 71) mmol/ L, (7. 36 +0. 65 ) mmol /L,
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Figure 2. Comparison of plasma TG, TC, HDLC and LDLC levels between the two groups

2.3 E5EMEEREMERERHEE
b RIS LE R R W, IncLEPIS 1 %15 &
FUNBAEFR P AR AT T, A2 /L As, AR
0, e R E B LR 2 As R E RN R T i —
RGBT FRE AT REJ A, 1 SETE Cen-
eCards FICHE e v LA < e JTHL 361 Pt i Sy Gt ], 0 20
i Hh 5 R DG 4 i PR O 4 BRRH G ME R (3R 1)
SRt JE [ P A 38 1 R G Sk 9 12 A S 1 R
JFHT 25 138 JE B E4T RQ-PCR BHiE , T #1255
K IncLEPIS 3 35 /) Bl v JHF R I [ 154 a6 A G
MAEAL, R IR IR A HLRI PR R R AL
2.4 IncLEPIS Ma /) 6 AT A BB [ B 4K 151 48 < B H
mRNA KR i%

300 38 A ) DL [ 3 1 4 M SR A R PR
HE #1324 (low density lipoprotein receptor, LDLR)
I 1Y LDL 1 PN A A T TE LA 1 fIE ] s 2 285 vh ¢
PG HEAE T TR 2 1 AT AR BV 1R R 9 (prop-
rotein convertase subtilisin/kexin 9, PCSK9) X} LDLR
WY R B VA 5 4E L TA) B, 26088 25 1 A2 (apoli-
poprotein A2,ApoA2) ATP ﬁﬁ/a\ﬁig;@ﬁi(ATP-binding
cassette transporter, ABC) Al  ABCG5 ,ABCGS i il
Z48 B1 ( scavenger receptor-B1,SR-B1) A fH [
iy B b B AR Y, Wk, 45 A Rk
CeneCards i H A AH JCIE N ik th 1753 5 I
[F] Pt A IS O 1) K& KR 1T RQ-PCR SRk, 5149 )7 471
W2,

*1. 5E5EEREMNERXHER

Table 1. Genes related to hypercholesterolemia

B ik AR

LDLR IR ok 1 52 A 153.328 277 60
ApoB BAREN B 139. 924 057 00
PCSK9 HAR AL BRSO T3 9 103. 470 977 80
LDLRAP1 IR BENR 2 2 A e 1 1 68.861 831 67
LDLR-ASI % B A5 11 3244 52 L RNAL 50.786 098 48
LOC106560211  #iHEHE F BS'I#97 X3, 39.402 446 75
miR-6886 microRNA-6886 37.194 309 23
ApoA2 HIFHE A A2 33.723 873 14
GHR ARIEZI 28.945 926 67
DOCK6 DOCKG6 (5418 53 2440 ¢ ) 28.377 841 95
EPHX2 IR ALK it ity 2 28.229 448 32

- 4 B - kg Yu
SMARCA4 %}f;g 2;;;;?@?“*@ 27.756 637 57
ApoE BASHEAE 25.700 126 65
ABCG5 ATP 454 & 5581k G5 25.081 382 75
ABCG8 ATP 456 G518k G8 24.785 804 75
PPPI1R17 HEEBERE L T E WA 17 21.084 278 11
HMGCR 3-%‘%.3-m%nz:m4ﬁ A ik 19. 627 059 94
Ji il

LPL N2 R T 19.557 273 86
CYP7AL ?I\iﬂlﬁé% P450 IR AR A 1 16.812 513 35
CETP JIH [ B g e A% 2 14.961 018 56
ApoAl AR AL 12.599 190 71
ABCAL ATP 454 &5%iE 1k Al 12.520 278 93
EGID-106632268 ApoB 3’37 48/ 5 [ 25 [X 5k 12.305 828 09
Lp(a) NRH I (a) 11.855 033 87
COG2 RS W RIS 2 1 L) 11.576 935 77
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F2. BOEEMSIMFET
Table 2. Primer sequences of partial genes
SEH SI¥FHI(5-3")
F:GCAGCCACATGGTATGAGGTTCC

LDLR R: TGATGTTCTTCAGCCGCCAGTTC
PCSKO F: AGCAGCCAGGTGGAGGTGTATC
R:GCCTGTCTGTGGAAGCGTGTC
N F:CCTGCGGCTAAGTGAGATGTGC
po R: AAACAGGCAGAAGGTAGGGAGAGG
apcap  F:CGAGGGCTCATCGACATGOT
R: AGAACACCACCCCTTCCACG
apccs  FrGACAGGCAGGAAAGGGTTAATGGG
R:CACAAGGGTCGCAGATGGAATCC
apecg  FrACCOTGGCAAGATGAAATCAGGAC
R:GGTCAGGTTCGGCAGCAGTTG
F:GCAAATTTGGCCTGTTTGTT
SRLBI .GC CGCCTGTTTG

R:GATCTTGCTGAGTCCGTTCC

5 NC AL, IncLEPIS 4/ ATIE LDLR %35
JKFF U 48.4% ,PCSK9 1 62.8% , ApoA2 |- 1
65.0% , ABCA1 T i# 47.6% , ABCG5S T 4 64.2% ,
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ABCG8 T 62.9% ,SR-B1 R 52. 6% (P<0.05;[513) ,
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Figure 3. The mRNA expression levels of genes related to cholesterol metabolism in mouse liver

76 As BYR H A LDLC — 2 BP9 i
R, WEFRRW AL ARG B i 2 1 M A I 48
REUARR, A2 0 1045 S 9 AL 40 e A 86 4 3 8 B I TR
ANML AT B, X R As TR D R FEAR
FFEH, IncLEPIS 4= fRMEFE ) ApoE ™~ /INERUIML2E
BE Y LDLC 7K V-3 808 8 19 As BEBL, PCSK9
FEOE MR W ) B, B R LS A A R
I LDLR %54, PCSK9-LDLR & &) 18 i M A% &

Pk i S0 g Y A, PCSK9 5 LDLR 1% 4H B4 ]
Bl 1A PN pHEL A R ARG AT i s, BHL 1 LDLR [ 2] 41
I ZR1HT, PCSK9-LDLR & & ¥ i 2 76 %5 Bl A v 0k b
figt 7 N HR R LDLR A9 PG 3R, S 8UR A5 LDLR
SEAIFEEBR A LDLC i B AR 2R o, 335 1 i 2 o
LDLC /K °F iy 7t i, s i 2 #F As, H HT K £ %%
GWAS J- K4t ABCAL 5 TG LDLC /K FAHE Ay %L
PR, BARA DO ST WFGEdE T ABCAL i8tfG A8 53
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5 T H KR O (U H R RSB —BoA R
ABCG K%, B ABCG2 b, JL-F B 45 il 5 7 JH [
FE AN HE A B A5 B EAE , ABCGS Fil ABCGS F %3
TRTEJHHIE 0 gy 3, A S T 152 28 Ry i 3 HE
W ABEGE T IncLEPIS 40/ BUFFIE ABCGS Al
ABCG8 HYZRIAZK P FEAR, X 5 - 1Y As B
=, I, IncLEPIS 4H/) L B A As
B TIHE T PCSK9 M H 51 HY LDLR /KF-Hy742 1k,
5 HFIE ABCGS . ABCG8 ik /K- FRRFARAR G

AT 58 B 43 F BLHI B 58 24 EIE 52, HDL
A 3 i) 2 AR [ AT S BT As AR R
TERR A PG 3 v HDLC (Gl A i &« 4 ny JE
B ) 5 CVD A KUK S GAr 6 ER AR AR R 5
O HE TR IncLEPIS 20 ApoE ™™ /N B3 B 17
Wb HDLC A9 S 2 T, 382t ST o2 & 3, 1 26
H HDLC 7K AE U CVD 5 A8 72 B K XU 1)
KA, A WFITHE I B e % % 2 0 i 75
ALK A 28 HDLC B ¥ B2 32 71 30% ~ 70% , {5
Torcetrapib Fll Dalcetrapib 7E 3 HIlfs AR 1245 - 9% 11E BH
XU S e R Bl bk 25 AR I A R MO il
FAFA ™, Madsen Y 7E 2017 SE AR T —
T A 52 268 44 5 PEHT 64 240 44 41 1 B BE 1 BF
5, 455 R HDLC % = 58 iR AIRER 5 4 R T %
T Ao, b Bk Lot HDLC WREE /51 1.9
mmol/L 2. 4 mmol/L I} 2 KR ZET- % % . Ronsein
GE2URIE  AF SR-BL JE K 54 P3T6L 4 L AR
4G F 2k o RE R HDLC (/K38
Hi% 58748 5 5e 009 KURS 35 IAE O . A I DR A 52 45
t ,HDL/ApoAl HAE 5 & 4 bR (1) 2 bE AR 3 ik
ZEAE R A B R h oo AR AR X
SERIF 5T #R B, B HDLC /K SF-F0 CVD Jf R #E
i, X T BES HDL DhRERES S5 E A, WL, In-
cLEPIS 41 ApoE™ /INEUBE ™ 19 As 955 48 A2 Bl mT
AE 5983 TF 5 9 LDLC /KP4 ¢, TH#E i HDLC
KRR As FETLEA K,

ATFEAGI T HDL AR 5644 A [ Bt 336 1) 3 ik
P HEZENEH SR-BL, 45 F /R IncLEPIS 41/ iR
JFHE SR-B1 A9 7K V-4 NC 4 I 3 FRAK, BF S UESE,
SR-B1 HA /5 HDL AHCHR BTk £ L AR 7
JH4fiEL L 2% 35 1) SR-B1 3 1 2k £ PE £ B HDLC >k
T ARG A v o R S B IR R O
BB R, 20 7 I I 2020 b 35 TR g ok /N B
FIRFFE R, JCie 24 5 SR-B1 RY AL, i J2 40 1h)
JHFAE SR-B1 119 48 5 di Bk , 3412 S 80§ 8 b HDLC
IR A3 I, B s 2l JhkORE PR i R I R i

MAEDE/NEL As B 1 XA SR-BI A= PRI BE
HIBIE 5 I AN 38 43 1 iff e, 3 R 22 28 Pk 25 5% T
HDLC f 7K, [ X As fO 52 M A i /N2 A
WF5E b i 25 PR AR B9 SR-B1 J21& 34 HDLC 7K T+
F AR R H xR 4/ B2 1) IFIE SR-BI
TR 22 S IR WA R IR R

AN, L B2 R IR Y ApoE ™ /N LA HB /0 P E
O S A S 3 PR 11 25 57 /8 1T LA Ryl 2% HDLG
K1 T B B AR R FE AR BF P, i Rk
IncLEPIS A= IEMEFERY ApoE ™ /NERUFAE PCSK9 7K
P NC AR TR, HEEC T/ NRAEE R K2
VIt £ W HF 58 W], PCSK9 5 HDLC 943 A 26
Choi 2510 By RFFEIE W, PCSKO 2k 1 23 AR 1fi 375
HDLC ¥ J3 IR [ Fs it Hh AR 7, (H X — I X As
(R R SR W, A IFSEIE S, ApoA2 it
FEFR IR SR R B WA HDLC A9 /K T, (H & X Fh
Fh i b 56 IR B bk e g O 1 A S B A AR T
— TG0 B BN A T TRF 9T SR, ApoA2 I —F 58
A% ( Ala98Pro) 2= T8 R /K -1 HDLC™ | A5
i1 IncLEPIS 4115 9 ApoA2 /K & /2 H HDLC
FhE 7 — KR

ABCAT1 7 IH [ B ) % 32 A1 HDL A 72 rp
FIYEHESEIA N, FEPES 2R ( Tangier ) Hr
ABCAT {92878 F il 2% ri A il HDLC /K26
ABCA1 TEAS AP An i 2635, T ApoAl FZEAEFFEFN
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RS i3 HDLC 7K P 8 35 B AR, 3 3R W I S
S, i ABCAL Bk T HDL A i v a8 — G
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Zi LTk, PSRC1 /1% IncLEPIS i ik fig it
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