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[ Abstract] Background Epidemiological studies have shown that the changed way of life and diet, which interact
with genetic factors, lead to increased lipid metabolism disorders in population.Whereas reverse cholesterol transport could help
to maintain cholesterol homeostasis.Objective To investigate the impact of miRNA-638 on cholesterol efflux from macrophages
and its mechanism.Methods This experiment was conducted from September 2016 to September 2017.THP-1 cell line was
treated with 100 ng/ml PMA to differentiate into macrophage and then transfected with 20 nmol/L. miRNA-638 mimics or its
negative control. NBD—cholesterol was used to detect the effects of miRNA-638 on intracellular cholesterol efflux rate induced
by three different medias including apolipoprotein AI ( ApoAl ) , HDL and standard serum.Relative expressions of ABCA1,
ABCG1 and VLDLR mRNA and protein in transfected miRNA-638 mimicry and negative control macrophages were detected
by fluorescence real-time quantitative PCR and Western blotting.Results NBD-cholesterol efflux rate by ApoAl efflux in

transfected miRNA-638 mimicry macrophages was statistically significantly lower than that in transfected negative control
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macrophages ( P<0.05) , but there was no statistically significant difference in NBD-cholesterol efflux rate by HDL, standard

serum between transfected miRNA-638 mimics and negative control macrophages ( P>0.05) .Relative expression levels of
ABCA1, ABCGI and VLDLR mRNA in transfected miRNA—-638 mimics macrophages were statistically significantly lower than
those in transfected negative control macrophages ( P<0.05) .Protein expression levels of ABCA1 and ABCG1 in transfected

miRNA-638 mimics macrophages were statistically significantly lower than those in transfected negative control macrophages

(P<0.05) , however, there was no statistically significant difference in protein expression level of VLDLR between

miRNA-638 mimics macrophages and negative control macrophages ( P>0.05) .Conclusion miRNA-638 reduces cholesterol

efflux from macrophages mediated by ApoAl, which may be achieved by regulating the protein expression levels of ABCA1/ABCGI.

[ Key words ]

AT IRE SN R 2R A S s R
FHEAEH SEORISRSEEL, £ BIREEE (TC) |
R B AR IR L ( LDL-C) M =FtHh (TG) Fhis,
IS E A EE (HDL-C) W%, it —4 %
AR AL AR S EBR Y KA, Ansebtk sh ki e i
AEPECHERG (ASCVD) %, By Zprmm ' .
I RS FRE B 1A ASCVD B SLHs it . 5 R BEBRIE A,
(4 P PR TR B IR O Y TR A R ORI A N Bz
T2 HAT A BRI M R T P A R
Ao WFIERM, JFUERE S T BENS 67 far I [ B4 IR 2 (1
ANz R R, el AR (HDL) %%
A8 HME 2o A IR B 2 PR BEA AR Y S RIS
T microRNA (miRNA ) REME S 15 015 I & B i A
FIBBE L SE AT A M P miRNA 925
FMFRIAAT, M A HOR A& B miRNA-638 5
HDL-C /KFEARSE N 0 HEGXE T miRNA-638 HYHF9E %
FerhgEfiRg T ", H S A E AR Y 06 2R A G
AHFSE B LEER T miRNA—638 X 5L Wk 4 At P JIE [ Fist 1 3
(I EE S H & AR, BRHRGE AT .

1 #Rl5AEZ*

L1 FERH S ABER MR AZ 20 ( THP-
1) W H3EE ATCC, %5 TIB202; S (PMA) |
NBD- fIH [ . 3K15 &7 3 8 R 25O AL A 55 [ Sigma
3 Al miRNA-638 HE4LLY) K L F1 14 5% 4 & HiPerFect
Transfection Reagent 14 [ #2[¥ Qiagen 23 Fl; TRIzol M4 H
ES3 Invitrogen N B RNA 28 ik k50 &, SYBR
Green qPCR A&, 519, SO Bradford 4
P R RO A AL bR i — B H SinoGene
ol PUEEIRAR A B sk A1 (ABCA1) / =8k
MRIRAT 45 & AR G1 (ABCG1 ) HilAlg [ 24 Boster
N PUNARE AR M4 (VLDLR ) Hiikmy A 4bat
MR YHARGRAF; ABULEEIREN (ox-
LDL) J HDL W B bt E A RS A RS T A A
1B F3Z 44 BI (SR-BI) #liii57 BLT-1 114 5 3£ [% Millipore
Nl RIS AL (ApoAl) Wy H At SGE MM B A
BRAF; WS TAES (i g, 5. SW-CJ-

Lipid metabolism disorders; Cholesterol efflux; miRNA-638; Macrophages

2F (D) ) ; B4 BHEE (BRI ARCEE
BRI A, B XD-101) ; R# G KAEREO
ML (B =R AR T =, B85 TDL-40B ) ;
“ Ak Bk (CO,) 4H MG FEAH (Sanyo, AYS: MCO-
15AC) 5 JY-SPFT HLIKAE . JY300C HLIKIX. JY04S-3C
B R R G0 AU B AR ki & A R A Ak
Yo 6T (Eppendorf, Biophotometer ) 5 %¢ (ST
EH PCRAY( ABI, StepOnePLUS ) , 9 :HHRY ( BioTek,
Synergy2 )

1.2 4 g LR S8 AL T 2016 4 9 H —2017 4F 9
Ao % THP-1 LA 3 x 10° cells/em® 114 %5 Ji $ b 2 24 4L
M FEA T, R0 DMEM+10% a4 3% (FBS) 58
RIS, A PMA 100 ng/ml, BT 37 C. 5%
CO,. 95% FXHREE K CO, ARG FEA 1T 48 h, i
5 THP-1 WiBEIT 434k B2

1.3 %Y miRNA-638 155 48l 9 Ay 1k 2% & W Al WL 8%
RNAs, 755 Y22 240 5wl AN I 24 miRNA-638,
IZTZ R miRNA-638 B R 40 M b5 2 9 46 (>90%
) o miRNA-638 BALL FPE X R4 A 1b = & iy
LB HUEE RNA, 54T 20 0 Wi L sh 0 3k K G )
Witk e Fe 4% 4% B HiPerFect Transfection Reagent
WA & Ul B BT EAE, BRI KRk
miRNA-638 FU) R LB X RO 5, 48 e K
(9 AL ZE K BE 1 R FE R 20 e mol/L 1Y miRNA-638 #5481
Yy S LRI IR AU . RIS TSE IR 454, #F DMEM
KRR 322 UG BC 4R BE A 20 nmol/L ) miRNA-638 £
4 M H B PR % 4 —HiPerFect Transfection Reagent =
Y, BREGRAIFTEERTHE 10 min, JFWE
24 FLANREES TR P E EAN RS FR L, B 12 h s, OE
# DMEM+10% FBS 5823552, A CO, HiRE 5748
HRARSEEE SR, FERR Y 48 h A AT S IR AR 40 Y .
1.4 WEHR PR

1.4.1 NBD- IH[EEEA % % Y 5 76 JC Il i DMEM
K 2 L UL AR 40 ML 8 h, B 4 100 pg/ml ox—LDL 1Y
DMEM+10% FBS 5¢ 435 Rk 4k 2235 5% 24 h, JilA 100
pwmol/L BLT-12h, 7E 5 wmol/L Y NBD— fIE[# B8 75 i



.68.

MFEAMIE 4 h 5, 20RH 25 pweg/ml ApoAl, 50 wg/ml
HDL FIFRAE ML 5 FAMRIRALEE 4 h, 2505 INERS
AN A SRR SO AR RIS A i T
AN AR A DR, RO ERNE S A0k
469 nm 1 537 nm, T NBD- JIH [& 41 7 5 HAH [
A%, NBD- H [ EESMA R =F1 i T AN / (FLi
AN +F1 AR ) x 100%
1.42 ABCAL. ABCG1. VLDLR mRNA MiXf ikt %%
Y5 W 25 IH B FR90, A2 1 R O BT ) B 182 46 2% wh i
THUEAN M 2~3 WE T I AGE & TRIzol, WA X
ST R FRMRE , o 1 5 4 AR ARG IO = B SR RE )
P55 TN AR 43R A 1.5 ml JC RNA B .8,
F AR, IR EE 2~3 min, HTA 200 w1 & 17,
FZUIRTE 30 s, ZFHERE S min, 4 °C 13 000 x g &5 0>
15 min, BAETCE IR E THH 1.5 ml JC RNA fif 2
DER, IMASERBSENEIRS), K EFRE 10 min,
4 °C 13 000 x g B.L> 10 min, FF L3, A 1 ml 70%
CBEEVEYUTE, 4 °C 13000 x g 850> 5 min, & 70%
ST, AT RNA ULUE, hn60 wl kiR — 4
(DEPC) /K% RNA DLE. & RNA 28 5 #% 5638050 &
A B eDNA, DA B -actin A N ZFE A, R 982586
5E B PCR ¥, £ SYBR Green qPCR i 71 5 43 51 46
ABCA1. ABCGI . VLDLR mRNA FHXT k1, 748 554
95 CHIZFME 10 min, 95 C 20s, 60 °C 30s, H 40 ME
W RMEERGEE Col, WRIEAR 2 it E e
PRIER PSRk E . Z51WFFUT: B —actin LJiF5]
). 5 —~ACTGCTCTGGCTCCTAGCAC-3', F 5.
5" ~ACATCTGCTGGAAGGTGGAC-3'; ABCA1 Fii51%:
5/ ~AATTCTCAAGTGCAAACACTTCTGG-3" , FiiE5 |4
5 ~GAGGCATATGCTTGCGGTACA-3’ ; ABCG1 I {if 5l
). 5 ~CTTGCAGTAGGGGCTTTCAG-3', Fi##5|¥.
5" ~GCAAGGCTAGAGGTGTGGAG-3’ ; VLDLR I % 5l
). 5 -TTCCAGTGCACAAATGGTCG-3", FiEs|¥:
5" ~GGAACACACTGGCCATTGTT-3" .
143 ABCAl. ABCGl. VLDLR # %f & ik & R
Western blotting £ il ABCA1, ABCG1., VLDLR #H *f
Fakim, BARGR: FYy)E o & 8 e me i 5 ) 2
Pl 4 R0 4R B A i & 1, SR A Bradford £ 12 i
F & FATEAE R, A Loading buffer Ji5 2 3 & 4 If
T =20 COAF. WK EE N : KR IR =8
& (PVDF) BnA—¥T, T4 CHEIKWELHR,
JRPUATE LA INABMR N S Y BEbRiC B — 9T, R
FHARA: % ARG ABCAT,ABCG 1, VLDLR A 55
LI B —actin NINZ:, B B A5 R AT I B B 45 A0 M o
1.5 Siil2FJrss SR JH SPSS 13.0 & Prizm 5 #E4T 404
SRR, TR (xxs) Fos, PR HLER

PJCCPVD May 2020, Vol.28 No.5 http: //www.syxnf.net

FHAST FEAS ¢ #5360, LA P<0.05 W25 A Giitr X,
2 H#R
2.1 NBD- HEBESMEA 50 miRNA-638 B4 H
WEARREZE ApoAl SN 519 NBD—- I [ B8 M 21 T
It YL T R M, 25 S St X (1=2.524,
P<0.05) ; % miRNA-638 513 1y Fi Wk 41 Jifd 5 % e
BF P ol BE) 1 W 4 .25 HDL . A v I3 A I WA S 1)
NBD- JIH [E AN e, 2R git2=m L (e iy
W2 0.108., 1.520, P& >0.05, WK 1) .
2.2 ABCAl. ABCG1. VLDLR mRNA MiXf#ik& %%
Yt miRNA-638 15 0l 9 5 W 411 it () ABCA1. ABCGI,
VLDLR mRNA AHXJ 235 Al T 5% Y B B4 B g 4
M, ZSAgTE L (B3 2,491, 2,011, 2.210,
P14 <0.05, WK 2) .
2.3 ABCAIl. ABCGl. VLDLR # X} % i& & %% 4
miRNA-638 152 {11 4 B Wik 4f fifg i ABCA1. ABCG1 AH X}
FOR R TR Y I ERT IR H v dn i, 25 A %012
= (e fH4Y R 2.663. 2.145, P {H1 <0.05) ; %5
miRNA-638 #5451 47 15 1055 441 iy 5 2% Y B4 ok B 47 1 1 4
i VLDLR AEXT A 5 Lh#, 22 7 o4 i3 L(1=1.005,
P>0.05, VLIE3) . Y miRNA-638 £ L4 I 41 Jifg
ABCA1, ABCGI1, VLDLR X} ik ik [ ULIE 4.
3 iTig

JIF AR A AN RS . A BT R S R . S 5L
PRI Z R A 5 AR PR AR v R P TR
HATHFZTIN A, ShIKRARRE AL BEHIE A O B T
IR A [ P 0 A A LT I A B DORR, i L s
TR AR R 2 B4 IR A A A RaaE - R,

N L
B iRNA-638 ELY

i 0.3+

-

0.2

NBD- JH[FE B M7

0.14

ApoAl HDL ARG

T ApoAl= 8RNI & AL HDL= i % IR R ;. S BIPEXT IEA LA,
‘P<0.05
1 F5 Y miRNA-638 #4014 K H: [P X HE A W 20 i 48 ApoAl,
HDL BARIEMLIEINARA 09 NBD- IF FES M
Figure 1 NBD-cholesterol efflux rate by ApoAl, HDL and standard
serum in macrophage transfected with miRNA-638 mimics and its negative

control
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Figure 2 Relative expression levels of ABCA1, ABCGI and VLDLR mRNA in macrophages transfected with miRNA-638 mimics and its negative control
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Figure 3 Relative expression levels of ABCA1, ABCGI and VLDLR proteins in macrophages transfected with miRNA—638 mimic and its negative control
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Figure 4 Electrophoretogram of relative expressions of ABCA1, ABCGI
and VLDLR proteins in macrophages transfected with miRNA-638 mimic
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