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Study on the relationship between miR-132-3p and apoptosis and ferroptosis of vascular endothelial cells
TANG Keke, WO Xinxin, GAO Wenjie (The First Affiliated Hospital of Ningbo Uninversity, Ningbo 315010,
Zhejiang, China)
[ Abstract]Objective To clarify the intrinsic association between miR-132-3p and apoptosis and ferroptosis of vas-
cular endothelial cells. Methods A high glucose model of vascular endothelial cells was established to analyze the
effect of high glucose on the expression level of miR-132-3p in cells, and to explore the variation rules of cell prolifera-
tion, apoptosis and ferroptosis processes. Meanwhile, miR-132-3p mimic was transfected to overexpress miR-132-3p
in cells (miR-132-3p group), the negative control sequence was transfected as the control group. The regulatory effects
of miR-132-3p overexpression were observed on cell proliferation inhibition, apoptosis activation and ferroptosis. Re-
sults  After high glucose treatment, the expression of miR-132-3p in vascular endothelial cells was significantly de-
creased, while the cell apoptosis rate was increased. The expression of ferroptosis-promoting proteins, including long-
chain acyl-CoA synthetase 4 (ACSL4) and cyclooxygenase 2 (COX2), were upregulated; while the expression of fer-
roptosis-inhibiting proteins, such as ferritin heavy chain (FTH) and glutathione peroxidase 4 (GPX4), were downregu-
lated(all P < 0.05). Compared with the control group, the cell apoptosis rate was decreased, the expression of ACSL4,
COX2 were downregulated, and the expression of FTH, GPX4 were upregulated in miR-132-3p mimic group (all P
< 0.05). Conclusions High glucose can suppress the proliferation of vascular endothelial cells and increase both
apoptosis and ferroptosis. MiR-132-3p can regulate cell proliferation and apoptosis, and inhibit ferroptosis. It is a po-
tential molecular target for high glucose-related vascular diseases.
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MiR-132-3p #& -5 Q205 2 DA DG At
RNA'", HAE T2DM Zh415E 5195 48 2H 23 ) v i Ak 22
RIS PN R 4l R 2R IA B 2 R ™. {2 miR-132-3p
ST 1 I I R IR B AT P 5 0 T2DM AH S 4 £
A PR o AS AR 00 S22 0T 7B PN 7 200 PR v 3 2 A
A, PRFC miR-132-3p XA I8 « 4 T2 SR AE T 1
WEER, BEEs Sis S s p R 4n 54 1
HrorFHLE v T2DM L5 3 ARE B VA SR AL IB 7
T-FREE 5, BLARE IR .

1 #R57EE

1.1 MBS AFEIKAN R4 (HUVEC) , 31
AL 2 (cyclooxygenase 2, COX2) (abcam, fit'5:
ab179800), KHEMGELAHEE A A i 4 (long-chain
acyl-CoA synthetase 4, ACSL4) (abcam, it 5:
ab155282) , BRAL TN AH 5 R 1 4 2 1 B % (ferritin
heavy chain, FTH) (abcam, ft 5 : ab75972), 4t H
ML E AL 4 (glutathione peroxidase 4, GPX4)
(abcam, b5 : abl25066), 3-fkEz H s it S
(Glyceraldehyde-3-phosphate Dehydrogenase, GA-
PDH) (Affinity, #t*5: AF7021), Goat Anti-Rabbit
(Affinity, It *5: S0001), Trizol (Sigma, k5 :
T9424-100m), Tk 7 & (eBioscience, It 5 :
88-8007), BCA & H & 177 & (HyClone-Pierce, fit
T 23225, WREHEAEY) (Thermo, #'5:
26615/26617) , Immobilon Western 14, 2% % J¢; HRP Ji&
1 (Millipore, #5: RPN2232) . 43661t (Ther-
mo, Nanodrop 2000/2000C) , £ 5& LKA (iR EE,
EPS-300), SDS-Acryl/Bis & KX (LifFRAE,
VE-180), & %A ( ¥ KAk, VE-186),5417R &
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A% = 2 0L (Eppendorf A /], 5417R) , fb 52 Kk
Yt 24t (GE, AI600), Jis4ifiif (Millipore,
Guava easyCyte HT) , %¢ /6 & 55t (Olympus, IX7 1),
Wi CRgIRFE A 2 s & A,
Bio-1200-11-A2) , SZHf PCR 1X (ABI, VII7T) .

1.2 Jiik

1.2.1 4345040 HUVEC KT B Al 2
Bt LIRS S A0 A ) S AT, TR S 3R
FR R RS 7R 5L (D-E A BE 25 mmol/L) R 3%, 5
2~ 3 RHEI 1 I BOG A K 20 BTS2 .
R IR AN M A IR R (NC 4D, mrpiss 77 5
AR E R AL EEZH (HG 41) 5 7% %% miR-132-3p mimic
2 A miR-132-3p mimic 20, %% e 1t % HE 5 471
[ 40 Pt R e 2H

1.2.2 miR-132-3p mimics #l# H#EZHHR RNA:
mimics RNA (f4%) : 5" -UAACAGUCUACAGCCA-
UGGUCG-3"; antisense RNA (Jx X RNA): 5’-AC-
CAUGGCUGUAGACUGUUAUU-3" . i ¥4 =X
2442 130K antisense RNA I 24 mimics RNA [
IREE A, R RS AR AT 2458 o K 1 2543 21 miR-
NA #i% RNA T J5 825256 .

123 ZHHiEG BAiE ANF 6 FLAH, 37 C.
5% CO, F 775577 R 4K 3] 60%~ 80%Ih 47
e W gL AT ) 45 FF IR A B 9 ul Lipo-
fectamine"RNAiIMAX Reagent i A % 150 pl Opti-
MEM®(Gibco) (A i) ; 3 pul miR-132-3p mimics
(10 umol/L) M| 150 pl Opti-MEM® (B ¥ ; Fi-#+
ABW 1. 1RE. =EFFE 20 min 5, B 300 pl
TINAEFLANM, #5352 6 h J5 B o os s R 5, 4k 4k
95 24 ~ 72 h WCRERG I

1.2.4  JsR4 S IANIEIE T Fres A anio sl K
ZIE T RLN T0%E, AR . 7545 20 cm )
BLOHLH, 1300 r/min B0 S min, 3 _EiE, 4 THIA
') D-Hanks (pH 7.2 ~ 7.4) BEik ML ITIE - 1 xbinding
buffer 22 PR BERAIMIUTHE 1 7%, 1 300 r/min &0
3 min, LML . 200 ul 1xbinding buffer L2k &
ANPYTHE . MM 10 ul Annexin V-APC Jeffy, =R
W 10 ~ 15 min. HAE A&, M0 400 ~ 800 pl
1 xbinding buffer Z& /i, LA .

1.2.5 Western Blot ¥l BRIET-ACEH  MWRSE
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AP BUE R H . {4 SDS PAGE(10%) 43 &5
20 pg B EAE i, Bl K LR B B SR e L
F TBST H 1) 5%t AR FLE AR 1 h, IF 5 —HirE
4 CTPMELR. e, EER VBRSSP E
1 ho {3 FH G 58 1465 ROEAT I R GuR Il 2 A5 5
1£5,FTH1.COX2.GPX4.ACSL4 A1 GAPDH #ifk
FIFRELL 9 1200041 © 20001 520001 3 5000
A 150005 2EPTR P (Affinity) IFRELL A
133000,

1.2.6 SEifE & PCR AN A TRIzol #2HUFE Y5
AR S RNA, A0 M i & RNA WK, S ox
i cDNA, #1T RT PCR TS5, i % 5 £ 51 0B K
W AR &, ] Axygen 377 &1 45 PCR B 5
B B ERPEAE T 1Q5 WOtERE PCR X, %
Fl SYBR 4: 856 & PCR J7iE/0HT &L K (1) %
15, miRNA #5351 qPCR BI % WK 1.
1.3 SitJ7d: a8 SPSS 19.0 BAF 3T G i 04T
THERZOR DA BR300, A HURER T ¢ 156
P <0.05 BRERAGRIFE L

2 &R

2.1 EVERAEEXT I Y RN TS HG 4
B A T 2 [ (5.5620.15) %] 5B Z =T NC 4
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FikK VR EiH(=357.16.387.56, ) P < 0.05),
TERBE T4 AR 5 25 (4 FTH1.GPX4 [R5 /KF &
# N (1=219.50.348.85, ¥ P < 0.05), WL 2,

23 ERERREN miR-132-3p ik AT
NC 2, HG 2H miR-132-3p [ 1A B & A% (/=25.32,
P <0.05, ILAE 3.,

2.4 miR-132-3p J 3R 3 %F 41 g 0 T 1) 52
miR-132-3p mimic 4 miR-132-3p R KF 5%
m TR, PERFE YT . miR-132-3p mimic 41
) ST 40 PR R T2 R [ (2.6620.19) %] (& FK T X HE 41
[(3.30£0.12) %], ZRHARIE X (=5.00, P <
0.05); miR-132-3p mimic ZH F A 309 40 i 6 7=
[(2.64+0.02) %] i Z AL T X R ZH [ (3.2240.09) %], 7
FAGHFE L (=11.42,P < 0.05), L& 4,

2.5 miR-132-3p ik 38 ) 40 2k 46 T 1 52 e
miR-132-3p mimic A LT e AH G H H ACSL4
N COX2 KIXREZE T (1=563.73. 543.34, P <
0.05), MAERSET-4MHIAH S H B FTH1 A1 GPX4 £k
B2 il (=43.31.175.48, %) P < 0.05), WK 5.

3 i
W PRI A2 A EK s 7 H 1P SR AL e e W,
1 miRNA 5% H0 qPCR BISIH1F51

[(3.63+£0.09) %], ZRHGIT¥E X =18.56, P < %N SIFAI(5 —=30)
0.05) s HG 25 11 0740 J0 JE T 22 (6.49-:0.03) %] 5 2 miR-132-3p F ACACTCCAGCTGGGTAACAGTCTACAG
L o T R CTCAACTGGTGTCGTGGA
T NC 2L[(3.3120.15) %], ZRA SR = GAPDH F TGACTTCAACAGCGACACCCA
36.14,P < 0.05). WHE 1. R CACCCTGTTGCTGTAGCCAAA
22 FORERSCEARGILT MM SNCAALL, U P AAAGCAAATCATCGOACGACC
o ) R GTACAACACATTGTTTCCTCGGA
HG 40 Ak SE T {2 it AH OS HR FT ACSL4.COX2 1)
A IEF IR b A R 2 B 1B R
- A P2 a
ACSLA | o sm— 12 t a j
B a
AT T O i 1.0

14 [ - AR T — — _‘Z) 08 | a

127 ) FTHI |  s— o “Jé 0.6 | | T
10 [ = £ 04
2 f orve [—— =
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r : —— 5 [
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& VE: A A4 ACSL4.COX2.FTHI1. GPX4 & 1) WB Kl 45 5 (GAPDH AN Z); B Nl

2r 20 ACSL4.COX2.FTH1.GPX4 & H A K IA & 1€ &4, 5 1EH X IR AL, aP < 0.05,
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H X P ISR P PR AE T 18] 1) AR SR B 42 L i
ATIAS B, v B B35 %5 L S e R I AT B R A B » B
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HAHEE, HG ZH 1 IUE A 2 20 e R T bl Asi) B St T v s
HG 20 HP RSB TR 32 AH OG5 ) (ACSL4. COX2) [ 5R
IEIKCE R IR, EIE T RIAE G ER H (FTH,
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