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PLIN2 promotes lipid accumulation in macrophages by up-regulating ACSL3 expres-
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[ ABSTRACT] Aim To investigate the mechanism of perilipin 2 (PLIN2) increasing lipid accumulation in macro-
phages. Methods The experiments were divided into oxidized low density lipoprotein (ox-LDL) group, different
PLIN2 expression groups, and different activity Rabl8 groups, the levels of Rabl8 and acyl-CoA long chain synthetase 3
(ACSL3) protein in high expression and silent expression of PLIN2 macrophages were measured, and the levels of PLIN2,
Rab18, and ACSL3 protein expression in high expression PLIN2 macrophages with different activity Rab18 were measured.
Western blot was used to detect protein expression levels, immunofluorescence was used to observe the localization of intra-
cellular related proteins, and oil red O staining was used to observe intracellular lipid accumulation. Results The ex-
pression levels of Rabl8 and ACSL3 in cells with high expression of PLIN2 were increased significantly ( P<0.05) , and
there was an intracellular phenomenon of co-localization of PLIN2 with Rabl8 and ACSL3. The expression level of
ACSL3 in high expression macrophages of PLIN2 after transfection with the Rab18 dominant mutant Q67L plasmid
(Rab18 activity increased) was increased significantly ( P<0.05), and the number of intracellular lipid droplets was
also increased significantly (P <0.05). Conclusion  PLIN2 promotes macrophage lipid accumulation through
Rab18 by up-regulating ACSL3.

[KEY WORDS ] perilipin 2; Rabl8; acyl-CoA long chain synthetase 3; lipid accumulation

[ EHI]  2023-04-28 [fEEIEHHA] 2023-06-27

[(BE€mE] FERASRRAIREETH (81973326) ;IR A ZH TA=HFFEIHH (2100283;21€0290 )

[EE®EN] RER, B, U5 R sk R Ak 50 LB B3 05956 R &9 2% 5 B IG T 5T, E-mail : 1186509580 @ qq. com,
AR Al WL 20 WESE 07 0] R 2l Dk ok A B Ak 50 LI i 52 493306 DR 2 6 2 5 B VA B9, E-mail : yzh5555@ 163. com,,



CN 43-1262/R W E kG LR 2023 4E55 31 455 12 1) 1021

B ko A 58 A2 LA A I 435 35 L A 48 1k o AR
SR A B R | LA S0 ko AR B Ak o 32 B B 3
Bt 800 XL A8 95 5 7 4 8K 1 B0k L Bt R — H R,
FE U AT SO R TR A Bl o A
WAk & A R R 4 43 —F ML AR L 2 b i o B B
5K S ELEZEN S TIHZ —, A
HIF 5 2 B 1 W 40 R0 A 50 P 940 7 4 B 7 50 ok o e
TRRITE LS K e E SR

JG T B R PEREAZ AL, A1 R B — 2 A
JZ2, Horp S KR BRI K A ol A i E S B
5, R W I % £ 9% 2 1 ( perilipin, PLIN) . PLIN2
J& PAT RGN 5L Z —, JE7E 1246 A PR cDNA
R, AR NS A A & B £ W PLIN, T
2Oy A T L s An i iR

IEAERE X PAT G055 B o A i AH DG 95 =2 1]
(56 RIS EWIRA . Ozeki 251 & LAY Rab18
55 PLIN2 7ERT HILA7 , WU FN i 26 1 A T BB AE 7
FHEAER ., Rabl18 25 AHHCHE 11, AR 8 ) 2%
1) FE R R, R = 2 S SO T A K R
., PLIN2 ZEikFEARIT Rabl8 263k V8055 , 40 M0 N I
TR B /D | R PLIN2 A fEJ& Rab18 A —>
TR T B, A A SE S T 4 A R B Rab18
FIHRME 4 B A £ 4% & WUl 3 (acyl-CoA long chain
synthetase 3, ACSL3) A g & A A BAEHIOCHR P
B, I HMFE RS AL T80, Rabl8 2 5 RTH 2
PE B B AR RN P 5 N RS 2, ACSL3 B 5 Z
JEBACH I R0 ACSL3 BEAE HE R 1Y A, 18
TNAHREL P B i 7 i FE AR R BT &, Rab18
WOTE I A7 B R T TR B RN ACSL3 TR BLE A,
Rab18 KO 4ii it i #5843 1 ACSL3 % s FEA%, 42
7 Rab18 AT REVEE ACSL3 Ay, WL, AT 3
BEIE A e AR AR RN TR FR K PLIN2 E g4, SR
H Western blot F 45 $3& %% Y 52 56 16 B PLIN2 X
Rab18 Fl ACSL3 A #EAE F , #R J5 8 B A [A] 36 14 119
Rab18 43 5 il A & #2 3k PLIN2 [ 40 g v, 3 i
qRT-PCR ,Western blot FIIHZT O Ye{a i PLIN2 i
i Rab18 L ACSL3 FikfE#k B g g B & L,

1 #MRFA=*E
1.1 FERKH

THP-1 40 j8 ) & £ 3 & 4 B 5 #F 5 B¢ 40 e /%
& 4F o 7% W B Biological Industries /A 5 ; RPMI-1640
B B Hyclone 2 7] ; Lipo6000™ # %4 7 Wy

B LigEn K& AN F 5 pQCXIP K3 T #
HAR A W B Invitrogen ( % B ) A 8 5 B 30/ %
PLIN2 | K47t Rab18 — 4\ Bl 41 GAPDH — %t K\l F
FR 1gG Z 4 B Proteintech ( F &) /A 7 ; H i 3%
Rt 0 B E AT A
1.2 ZHRaESR

& 5% CO, 37 CH =45 3 5 THP-1 @ g, 1L
2 0 A KR A, 4 M I BE R TS5 9% B AR AR
1.3 FRHMRERSEE

=80 C 7k 4 B H 4 pQCXIP . pQCXIP-HA-PLIN2 |
pSuper-retro-PLIN2 siRNA X pSuper-retro-scramble
siRNA R % 0% 2 #OR AL o B o, A IR s I H
MATEE—FXMN,37 CRAEFAR, EEHK
B3INEEEEHQANENTHATHEEZN LB
MR IR A, R R B BOR HEAT BB AR B, A
RS KA E R,

B FAFH 3 A A E 7 P Rab18 (WT 2 Q67L
A S22N A) BT = HAH T, R AR A R 3
AR RHAATRIN, HE3 PR REFGENE
B, 10 pL T Tip Bk A2 £AEE, 25 kN
3ANRAEERERE N, B KA L E
WA, B I R B T AR R
1.4 ZHREAbIE

WA B K B R F B THP-1 40, % 40 4
%G N0, 3 kg/L T — B F BLEE BR BR (2-acetoxy-
1-methoxypropane , PGMEA ) , BT HpIE RGBT
24 ~48 h f H N E T 40 M T N B E
N EFE, ETOARERELEA, 3
pQCXIP-HA-PLIN2 % pSuper-retro-PLIN2 siRNA A\
PA317 40, W B & 4 R %% o & , B 3 AT 40 0 R
R HTESERGARE, ARER LA, FH4
R Ay 3 F KB E M B Rabl8 UKL 3 % F 4 g o
% | Western blot £l PLIN2 Rab18 & ACSL3 #y &
AR*k, KAWL O FERNAMENERER
R/
1.5 SEHBRRZEEREEALE

A 50 mg/L A Ak EK % JE g & A (oxidized low
density lipoprotein , ox-LDL) % & 2 i, 24 h, #2 B 40}
K E B, % il Western blot 42 PLIN2 .Rab18 % AC-
SI3 & AKXk, KAWL O LehlNamnkRE
R I
1.6 Western blot &l

K ¥ X % Bt A ( phenylmethylsulfonyl fluoride,
PMSF ) #n 2 f# 7 40 78 28 0 J5 , %500 (4 °C,12 000 /min,



1022

ISSN 1007-3949 Chin J Arterioscler, Vol. 31 ,No. 12,2023

10 min) , A b ¥ % w0 %R 47, & # (100 °C, 10 min)
Tk EAH RBEEA, £ BCA KA&ER
2, #l%& 10% 2 B IR 5% K % I, & A % SDS-
PAGE B 5 # % % PDVF i b, # B 2 % 5 F B
Je e A, B M NN — L, R EGBE
6 ~8 h(4 CILE), AR — 0, KREHHE
1.5 h( %) ,TBST % PVDF 3 %X, 2%,
1.7 EtiniE

T E AR 0.5 g EAMFERIm1 pg 4t
FEWHERRATRAH A, E T4 CHREZRIE, #|
EMEREL W, T1.5mL O F w30 pl
A3 47 By Protein A+G ZE 4, A B 0 AL B
o] B0 JE R B BB U Am 500 pl PBS Ik %
Protein A+G ZE A8 48, B O HLAE B 8] B8 I 2 18 R
FREBRH TS RES 2 K, E kT LN Protein A+G
HERMNCHEWNRENEKE Y, T4 CHFA
2 h, a1 B, &R R R B Am N PBS &
H2R(FFERE), ERFRABFWIIE AN
30 wL 2xSDS-PAGE W ik & & k7 % w ik, 8 A4
AEEHEEC, FEAFRINEERI; BE
B TRIEBEEZESS min, o HOFBE EE
AR, K JH Western blot 3 AT
1.8 ML 0 FE

BATEA ML O TER,4% S RFBEET
28 4 30 min, PBS 3t % 3 %k, &K 10 min; ¥ 3 41 O
P A m N 24 LR F I E D 1000 pL, L E Z|
20 L A B A BRI A R B R 3R, PBS B
%3 0k, 4% 10 min;30 min J& B 448 T W2 40 i fig
4 UL, PBS B 3 K (4K 10 min) , B A #
AWEHS s, G PBS k3 %, HABAE LM
H TR HRF
1.9 ZHRGRERL

4% % F ¥ B B 7 40 f 30 min, PBS V& 4t 3
K3 A 0. 1% Trition X-100 (4 7L 1 000 wL) 4 # 24
FUAR 49 48 B 20 min, PBS ¥ £ 3 %k, % % 8 min; #
FEEHWR, WMNIARF A 1 h 58 NH
—F(4 CHLH),PBS %k 3 K, H K 7 min;
B (# ) ,PBS 7k 3 5K, &K 8 min; £ A 10 mg/L
DAPI #m AN FLAR R 4% 5 ~ 10 min, PBS 7% ¥ 3 %, &
K8 min; {F K KA K FHATH B, R
DWHE THEF R,
1.10 ¢RT-PCR #&il

qRT-PCR # BU& 41 20 f ' 19 % RNA, £ R R4
) DNA #1 DNA B ,{# A Fast King RT-PCR 4 & i
Fl &N E RNA A R % —# cDNA, #% Bt W 3 3

ATHE PR, ROBL AR 7 .95 °C 7% #£ 15 min; 95 °C &
10 5,55 Ci# Kk 20 5,72 CHEf# 305,40 MEFHF, LA
GAPDH % W4 B8 i 3E 27 311 & mRNA #y 48 %t
RikE,
111 SitZEsHh

F| A Graph Pad Prism 8. 0 Image-Pro Plus X
SPSS # Gt H T T R B AR, R E R A, £
BB B xes FR, AR LLREA 1 B %, 5
AE b REREER T Z00, BRALKREXA
SNK-q #: %, P<0.05 § R AL F &L,

2 % R

2.1 ox-LDL X EREZH A8 PLIN2, Rabl8 A ACSL3
EAFRIEHFI

5 40 i 43 S X BB 4 R ox-LDL 41, R F
Western blot £l PLIN2  Rab18 & ACSL3 )ik,
25 R W, ox-LDL 40 PLIN2 Z& 19 1Y %% 35 3%
103. 5% ,Rab18 £ I AYZRIAH NN 125. 7% ,ACSL3 &
FI 0 25 128. 3% , S5 X IR AH 22 S 6 Se it
FE N (P<0.05;F 1),

Control ox-LDL
PLIN2
Rab18
ACSL3 |
GAPDH
25 I Control
5 a .
g sol 2 a ox-LDL
£ - a
[0] -
§ 1.5 T
Q
_g 1.0
©
° 05 i
0
PLIN2 Rab18 ACSL3

B 1. ox-LDL X} E & A A PLIN2 Rabl8 &
ACSL3 EHRIEMFM (n=3)

50 mg/L ox-LDL W5 E W20 24 h, Western blot Al
PLIN2 \Rab18 2 ACSL3 #E 13835 (A) , I FI/H Image-Pro Plus Xf
HAFHHATIKEAE ST (B) o a P<0.05, 53T BRZH LA,
Figure 1. Effect of ox-LDL on the expression of PLIN2,
Rab18 and ACSL3 proteins in macrophages(n=3)
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Figure 2. Binding between PLIN2, Rab1l8 and ACSL3 in lipid loading macrophages
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Figure 3. Localization between PLIN2, Rabl8 and ACSL3
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Figure 4. The effect of PLIN2 on the expression of Rabl8 and ACSL3(n=3)
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Figure 5. The relationship between PLIN2, Rab18 and ACSL3 during high expression of PLIN2
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Figure 6. Localization between PLIN2, Rab1l8 and ACSL3 during high expression of PLIN2
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Figure 8. Effect of Rabl8 with different activity on ACSL3 protein expression(n=3)
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