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[ ABSTRACT ] Aim  To investigate the effect of membrane-bound O-acyltransferase domain-containing 2
(MBOAT2) on mitophagy in vascular endothelial cells and its mechanisms. Methods Western blot was used to
detect MBOAT?2 protein expression in human atherosclerotic plaques. A human umbilical vein endothelial cell model with
MBOAT?2 overexpression was established. ~ Western blot, transmission electron microscopy, JC-1 staining, MitoSOX Red
staining, mRFP-GFP-LC3 dual-fluorescence staining and immunofluorescence staining were employed to assess the effects
of MBOAT2 overexpression on mitochondrial injury, mitophagy, cytosolic mtDNA release, and activation of the cyclic
GMP-AMP synthase ( ¢cGAS)-stimulator of interferon genes (STING) signaling pathway. In addition, the ¢GAS specific
inhibitor RU. 521 was used for intervention to verify the role of the cGAS-STING signaling pathway in mitochondrial injury
and mitophagy dysfuntion. Results Compared with the control group, the expression of MBOAT2 protein in human
atherosclerotic plaques increased by 70.7% (P<0.05).  Afier overexpression of MBOAT2, the expression levels of
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MIC60, ATPSL and ATP5I in human umbilical vein endothelial cells were downregulated by 15. 6% , 18.9% and 25. 8% ,
respectively (P<0.05 or P<0.01), accompanied by abnormal mitochondrial ultrastructure, decreased membrane potential
and increased mitochondrial reactive oxygen species ( mtROS) ; the expression levels of PINK1, Parkin, LC3 Il and p62
proteins increased by 53.7% , 53.8% , 54.9% and 112. 1% , respectively ( P<0.05 or P<0.01), and the number of
yellow autophagosomes and red autolysosomes increased; in addition, the expression level of ¢cGAS protein increased by
121% , the phosphorylation level of TANK-binding kinase 1 (TBK1) increased by 52. 5% (P<0.05 or P<0.01), and the
release of mtDNA into the cytoplasm was observed. ~ Compared with the MBOAT2 overexpression group, after RU. 521 in-
tervention, the expression level of ¢cGAS protein decreased by 58. 4% and the phosphorylation level of TBK1 decreased by
64.7% ; PINK1, Parkin, LC3 I /LC3 I ratio and p62 decreased by 44. 1% , 53.4% , 44. 7% and 65. 0% , respectively
(P<0.05 or P<0.01).

level of mtROS decreased, and the damage to mitochondrial cristae structure was alleviated.

At the same time, the number of yellow autophagosomes and red autolysosomes decreased, the
Conclusion MBOAT2

induces mitophagy dysfunction in vascular endothelial cells, thereby activating the mtDNA-cGAS-STING signaling pathway.

ISSN 1007-3949 Chin J Arterioscler, Vol. 34 ,No. 7,2026

[ KEY WORDS ]
c¢GAS-STING signaling pathway

function

SRS EERE AL ST o | St i P A H 45 ik o
O M I 1) B 0 LA A R LA P B A
JRLA5 0 55 T BE R 5 2 Sl Ik ok R Al 2 A U Jre vy L3
SCHEEE S ORI B N B AN A S S g
AR, ETEEAL RIBOR Y RAE AR T T AR
ASYERFE 7 T R ARG AR . 22 SR T
SEUN B AN M LR 5, R T S N B T RE R
BT R R 2 ) 55 A0 T 52 B A A 17
R ST BRAE T, SR LR AR BT
SEARLAL A 1) AL 23 (2 35 LR AT P 4 (mito-
chondrial reactive oxygen species, mtROS) i 4= il ,
A5 FLRARLAR DNA (mitochondrial DNA | mtDNA )
TR LS5, 2E T fih i B 155 R 1 R 5 Il ( cyclic
GMP-AMP synthase, cGAS )/t 2 3t K ] 3 25 M
(stimulator of interferon genes, STING ) {55 5 i [ I 0
TR R AE SN, e 2N 2 PN R AR b5

A5G O-IE HE 5% 7% B 45 14 5 3K 1 2 (membrane
bound O-acyltransferase domain-containing 2, MBOAT2 )
- MIEADCE . AT, =ik N6
(trimethylamine N-oxide, TMAO) RJ [ I8 Ifil % PN &2 40 Y
H MBOAT2 135, T2 3E PN 1 200 452 495 B 50 Jk ok
BEREIL AR, 327 MBOAT2 R RE R M 45 P9 2 40 a2 47
MEEZLRT AT, S TR (WA s KR RERTE L,
N A b HAT E AR T A5 B EAR T MBOAT2
X L P S A R A 1 Wk vy s S HAE IR, LA
B Sk R BT IR SRR A B

1 R E

FERFI NS
A Bk A % 28 B (human umbilical vein endo-

1.1

membrane-bound O-acyltransferase domain-containing 2 ;

vascular endothelial cell; mitophagy dys-

thelial cell, HUVEC) 1 & # E # % [t ; LV-MBOAT2
FaEMHESBRENE LEFNEEREK G
AR A #; DMEM & 4% 55 3% 2 i 4F oo 7 (fetal
bovine serum,FBS) 1 J & & B W B Gibco /A 7] ;JC-1
S b A B AL AR T X ] & A MitoSOX Red %€ 7
Bl 27 K £ 4 3 A H IR /2 B 5 Hoechst 33342 #1 DAPI
VAU B Solarbio /A F 5 cGAS 1 #| 7 RU. 521 1 &
MCE /A & ; %41 MBOAT2 ¥ B Abcam /A ] ; % 91 %
AR EE b L R AR AR A T A 60 ((mitochondrial
contact site and cristae organizing system subunit 60,
MIC60) | = 8 B % 4 & B FO T 3 o ( ATP synthase
FO subunit g, ATP5L) = B B iR # & B FO T X e
(ATP synthase FO subunit e, ATP5I) \PTEN % 3 %
B 1 ( PTEN-induced kinase 1, PINKI) Parkin & 5 .
WE AKX & A 1 %4 3 (microtubule-associated protein 1
light chain 3,1C3) .p62 & A/ [ % 1K 1(sequestosome 1,
SQSTM1/p62) % cGAS 1 B Proteintech /A ] ; 15 B
{t. TANK % 3% % 1 ( phosphorylated TANK-binding ki-
nase 1,p-TBK1) ¥ B Selleck /A 7] ; % 410 TANK %5 & %
% 1( TANK-binding kinase 1, TBK1) ¥ & Abmart /A 7 ;
R A& KK # K B F A (mitochondrial transcription
factor A,mtTFA) 1y B A& £ AR A R A ;KA
1 Western blot —#1J% B Proteintech /A 7] ;3¢ 7% A 4L,
2 & F (enhanced chemiluminescence , ECL) ¥ g T £+
SR /AT
1.2 #pasEsE BmERARSA

¥ HUVEC ¥ % T 4 10% J& 4 fn 3% 9 DMEM
BT BT 37 C 5%CO, FEHRpdE AR
Fro B KB 4000, o R S TR X BB R &
1 MBOAT2 1t & k18 % & , KR Rt 5 &R % B & ff ik
REREHL MM, 98454 DLV-NC 4. 4



CN 43-1262/R " [E Sl ki 44 & 2026 4F55 34 555 7 635

B T M PR 18 5 & ; @ LV-MBOAT2 4 . 41 Jfl B% %t
MBOAT?2 it % 3£ 1% 77 % ; @QLV-MBOAT2+RU. 521 41.
4 AE LV-MBOAT2 41 i F % F RU.521 43 24 h,
1.3  Western blot #illZE B FKi&

Y% % 41 HUVEC, 3F £33 7% L&, 2 H 4 PBS
W3 KE, mN RIPA R T ok b 3 R
MR E A, K BCA Hlll 2 & aRkE, MEE(S5 pe)
B H#EAT SDS-PAGE #. %k , [ 5 # % % PVDF JE; &
T E B B AR CE R H A R, A NA% 9 4 H
# B 19 MBOAT2 \MIC60  ATP51  ATPSL PINKI Parkin
LC3 P62 .cGAS .p-TBK1 TBK1 % GAPDH #8 ji — 47,
T4 CHFERA ;%K EH TBST ¥ fE 3 Wk, m A4 JE
“HTFERBEEI~2h XA ECLKALY, A
Image ] M tF A E A& HREM , HHELBENE S
W AE T RIKE
1.4 MitoSOX Red B ERK M mtROS 7K F

B 44T J5 B9 HUVEC # 4T 24 JUIR, & 4
JiL T BE )& Bl PBS 2R % 5 ¥ MitoSOX Red fi# i % 3t A
BB TER,37 CELEF 30 min; F &£
Jets ik 5, B PBS ¥ 2 K, M) fm A\ BL PBS #%
1 : 1000 #i & th Hoechst 33342 % & 0 7 40 78 % 4
M1,37 C# L E 10 min, PBS %tk 2 ~3 K &, T
RAEBHETAEN MR,

1.5 JC-1 Bt kt il 2% s {4 R FBL (L

WA M E G HUVEC ## T X £/ D
HRR B T T R R R, AR U Aok R L
KoK ] & LA B JC-1 R TR, T 37 C
L H 30 min, FE B, A PBS k%2 ~3 K
NERREGWNES MEMNEEXN T FHEE
& ( Hank’s balanced salt solution, HBSS) 78 % 40 /i, ,
EREEHATREAXERR,

1.6 SEREEM miDNA 5 Lkt E i

AU HUVEC B0 THRER AL
WORF BB e A R PBS R AR A 2 ~
3 0%k, BRIV P E F| & kR K F 3£ 4T MitoTracker
TAER, T 37 C#XEF 30 min MLARID & b 1K 07
BEREHFFLER, B PBS k3 Kk, MEA
49 % F B F 4 ML, PBS Yo% JE UL 0. 1% Triton
X-100 TERZEE, A AZE R HARERSA
1 h, #HHAZKE N mtTFA —47,4 °C# L F it
;K B E PBS % 3 ~5 0K, An NAH LK K ARIE =
T,ERBELEE L h, FELERE, AHLERE
DHETREEE,

1.7 ANEHRAE
KR TR s AT R B I B P w4

NFENFEH>18 ¥ E R REMARRE &
FEMERER Y RATENE I EE B RS
FAAMRESTUMEE, TATHE 24 h HIE
BT ALK, RETHREAY, TAREHES
B R FE EE R PR, ARG H RS
FE)VREN, A EHAERFREZTRSH|E (BB
£ .20260057) ,
1.8 Sit=Eah

% i GraphPad Prism 10 3 34T 41T 4, 52
Wbk R DL vxs KT, AR R KA AR 4
B, % Al B R R B H & 7 2 94T, P<0.05 k7
zREHARITFE XL,

2 # R
2.1 MBOAT2 ZE AN Bh Bk HHERE AL BELR 4B A Fh B R

EHE

Al MBOAT2 7E A 5) Jik o8 A s Ak 95 22+ (1)
F3K A 5E R F] Western blot 46 3l Jik s e Ak £
FH PR Bh Dk BE e 41 21 b MBOAT2 By %K 235, 45
RN, 5IEH 48 41 23H E, o) ks #F f 4k B B
U4 h MBOAT2 & 1 % B K FF+ 5 70.7% (P <
0.05; & 1) ,#/" MBOAT2 1l i 2 5 sh ik ks i1k
MR AR I AR

@

A _ 25
o a

_5 .g 2.0

Control  Atherosclerosis 7k
8815
- Qo
= -g 8 0.5
g o

» S
& &
Q o
s eo\e‘

KO
W

B 1. MBOAT2 £ ASIBKR L BIRAARHREFAT
A B4 Western blot £ 1E % sk 02 | sh Bk ok e B fL Bt B
14U MBOAT2 2 R ZK - BE R, n=3,

a h P<0.05, 5% IR LU,

Figure 1. Elevated MBOAT2 expression in human

atherosclerotic plaques
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Figure 2. MBOAT?2 overexpression induces mitochondrial injury in vascular endothelial cells
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Figure 3. MBOAT2 overexpression induces mitophagy dysfunction in vascular endothelial cells
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Figure 5. The cGAS-STING signaling pathway is involved in MBOAT2-induced mitochondrial

injury and mitophagy dysfunction in vascular endothelial cells
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