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Abstract

e AIM:. To investigate the effect of microRNA - 96 - 5p
(miR-96-5p) on proliferation and apoptosis of rat retinal
vascular endothelial cells induced by high glucose and to
explore its mechanism.

e METHODS:. SD rat retinal vascular endothelial cells
(RRVEC) were cultured and the RRVEC was divided into
control group (NG) and high glucose group (HG). The
high glucose-induced RRVECs were harvested separately
or co-transfected with miR-96-5p mimic, miR-NC, si-
FOXO04, si-NC. The expression of miR-96-5p and FOX04
was detected by gRT - PCR and Western blotting,
respectively. MTT assay was used to detect the
proliferation activity. Flow cytometry was used to detect
the apoptosis rate. The dual luciferase reporter assay
validated the target gene of miR-96-5p. Western blotting
was used to detect the expression of CyclinD1, p21, p27,
Bcl-2, Bax and cleaved-caspased-3.

e RESULTS: The expression levels of miR - 96 - 5p,
CyclinD1 and Bcl-2 in RRVEC were significantly decreased
after high glucose treatment, and the expression levels of
FOX04, p21, p27, Bax and cleaved - caspased - 3 were
significantly increased, inhibiting cell proliferation
activity, but promoting apoptosis. Overexpression of
miR-96-5p and inhibition of FOXO4 expression increased
the expression levels of CyclinD1 and Bcl-2, inhibited the
expression of p21, p27, Bax, cleaved - caspased - 3,
enhanced cell proliferation and inhibited apoptosis. Dual
luciferase reporter assay demonstrated that FOX04 was a
target gene for miR - 96 - 5p. Overexpression of FOXO04
reversed the effect of miR-96-5p overexpression on high
glucose-induced proliferation and apoptosis of RRVEC.

e CONCLUSION: miR - 96 - 5p inhibits high glucose -
induced apoptosis of rat retinal vascular endothelial cells
and promotes cell proliferation by targeting FOXO4.

e KEYWORDS . miR-96-5p; FOXO4; high glucose; retinal
vascular endothelial cells; proliferation; apoptosis
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PN K240 L ( RRVEC ) 44 o S 780 UL 52 e W 75 5 1Y)
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] Invitrogen 22 7] ; MTT 12050 &, 9¢ 6 2 & PCR X7 & |
RNA $EICN S e Sl ) 600 1 26 [ Sigma A 7] 5 455 77
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FEK B, T 55 8 o K BRI BR | FH 23 30 30s Ji5 fiff F i
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WEZH (HG) « # %9 M K B 30mmol/L 40 ™ 43 %1% H
miR=96-5p mimic .miR-NC si—-FOX04 si—NC %% Yt 25 b7
F1%) RRVEC, 434 HG+miR-96-5p 4 . HG+miR-NC 41 |
HG+si-FOXO04 £ HG+si—NC #1, i i35 4t miR-96-5p
mimic J&5 S peDNA-FOX04 58 1F miR-96-5p i F ik
] FOXO04 ik i 1M i = fi 5 2 19 RRVEC
B HE I 10 0 20 60RO, R 40 43 O HG +miR - 96 - Sp +
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N 254 :95°C Smin fEFR 1 1K ,95°C ZE 1 30s,60°C iR & 30s,
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YU A A, O H A TBST 15 % 3 K x 10min, R 54T
IO — P E 40min, TBST 5 ¥E 3 YK x 10min , % 1 ECL &
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F(5g/L) A 37C IR IR G F2 AR AR L35 5% 4h SRR FR W,
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75 5 I 9 A8 B8 ZE il 4 15 3 PH 3R (MUT-FOX04 ) , 8%
WT-FOX04 ,MUT-FOX04 4355 miR-96-5p mimic 5§
miR-NC HFE Y RRVEC, & T 37°C [H iR F M 4k 2 15 5%
48h Je YA 4R 40 Jf I F ¢ ol 2R TR O A A T K 7] e A
RRVEC AYAHXT 5t R BG4
Geit 2 5 HT . SRl SPSS 21. 0 8T 51 4 43 BT 52 36 8

i Shapiro—Wilk K W BRI 5 IE RS040, 4 Levene ¥
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2.1 ¥ EX RRVEC 1 miR-96-5p 1 FOX04 &%
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J& RRVEC 1 miR-96-5p I FOX04 A2k, 45 51 s,
AHES T NG 20, HG 4 miR—-96-5p &3k /K- i % [
% (t=17.191,P<0.05) ,1fii FOXO4 mRNA (= 20. 443, P<
0.05) FIFE A (¢=11. 714, P<0. 05) Fik K34 W 2
W 1,

2.2 miR-96-5p iF xR L ¥t 5 #E1%F S H RRVEC EHE K %
M K miR-96-5p mimic %% 4% = 5 55 3 ) RRVEC,
qRT-PCR ¥l 2% 5 8 75 ([ 2A) ,HG+miR-96-5p ZH 41l /ity
miR-96 - 5p A /K F48 HG+miR-NC 410 W 7+ (¢ =
15.363,P<0.05) , 3 B i 2y 42 i i B8 175 5 19 RRVEC
miR-96-5p kK, MTT 4 & 5% S A9 RRVEC #%
%t miR-96-5p mimic 48h J5 AN EIGFE RE 1 A8 1k, 45 R BoR
(K 2B) ,HG 24 a8 7 15 Pk B 35K T NG 4 (¢ =15. 757,
P<0.05) ; HG+miR—-96—5p ZH 2 o 38 5 1% 1 . 35 = T HG+
miR-NC 2H (1=13.377,P<0.05) , %W [ miR-96-5p %
IR TT B AR O R B T 0 AR L3S BB . Western blotting iF
— LRI A BB A AR DG A 1 R A 5 R s (KBTI 2€ .2D)
5 NG A tE ,HG AL M CyclinD1 £ 4 23k B 3 FEAIK
(1=18.783,P<0.05) , 1 p21.p27 HHFIEKF B E T
(t=16.100.15. 757,34 P<0.05) ;.5 HG+miR-NC 4Af I,
HG+miR-96-5p 240 CyclinD1 8 H ik K F 2 2 7+
T (1=19.498,P<0.05) , 1 p21 ,p27 & kK- i 25 [
% (1=13.587.9.603,%] P<0.05) , %M miR-96-5p iF %
IKFTREE AL H] p21 ,p27 I RIBAEHE CyclinD1 H IR
K PE AR A R A

2.3 miR-96-5p XL ¥ S HEFSH RRVEC AR
M A AR miR-96-5p i 28 35 %) w7 S 10
RRVECHH T 152 , 458 W (E3A 3C) , oAb B 41
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M-3R B E = T NG 4H (¢ =31.778,P<0.05) , 1fij 5 ¢
miR-96—5p mimic( HG+miR-96-5p 41 ) J 41 il i - F 4%
HG+miR-NC 410 B FEAI% (1= 15. 078, P<0.05) , F W = b
7S AMEdE RRVEC J TS, LI miR-96-5p F& 5 # i=
W55 89 RRVEC J§1-, Western blotting 6 0 21 g 7 T 4H
KHE A, 45 R BoR (& 3B .3D) , HG 4 41 i Bel-2 &
228K KT NG 41 (:=10.791,P<0.05) , 1 Bax
cleaved—caspased—3 AR A /K FEH B EE T NG H (1=
15.363.17. 441,37 P<0.05) ; HG +miR - 96 - 5p £H 41 Jifs
Bel 27K 1 35 /K 2 2 5 T HG+miR-NC 41 (¢1=10. 804,
P<0.05) , 1M Bax . cleaved — caspased —3 & H 3¢ 15 /K 14 i
FFEAT (1 =8.586.12. 182, P<0.05) , & W] miR-96-5p i
Fek ] fgiE i F1E Bel-2 2 1 2351 T 8 Bax, cleaved -
caspased -3 H [ KI5, M H =S 0 ALIH T,

2. 4 iM%l FOXO04 RiA3t & #515 S 1 RRVEC 5 F1E =
BIZME  NIRST FOX04 ik AR b Xt = B85 3 9 RRVEC
HEFE AN TS BB, SR si - FOXO04 5 4 w5 oM S 1
RRVEC, Western blotting £l 2% 2R 75 (5] 4A (4B) ,HG+
si—-FOXO4 414 /il FOX04 25 1335 i F X F HG+si—NC
2H(1=9.747,P<0.05) , $2/R AL YL i 2, MTT K& 2%
RN (E 4C) , 5 HG+si—-NC AHA It , HG+si—-FOX04 4H
240 N 1 B R B W T (= 11,180, P<0.05) o Ui X4 Y
ARG 25 S 7R (] 4D) | 5 HG+si—-NC 4L AH b, HG+si—
FOXO4 £ 40 Jifg 7 T 2% & 3 PG (¢ = 14. 276, P<0.05) ,
Western blotting Kzl 45 % S 7 (K] 4A 4K 4F) , 5 HG+si-
NC 01 L , HG+si—-FOX04 4140/}l CyclinD1 Bel-2 357K
T RETE (1=12.862 7. 965, P<0.05) , T p21 Bax %

SRR X 8 AR (6= 9.303 7. 950, 1 P<0.05), Fik
IR ] FOXO04 235 nT A2 4 = 075 S 10 200 ik 1 4
FEH R A T

2.5 miR-96-5p $E[EiF#E FOX04 HIRIE MG K
RS8R (8 5A 5B) , RRVEC 1 miR-96-5p mimic
fEA% 210 WT-FOXO04 it & 8k 9 L R WG M (¢ =
17.192,P<0.05) ,miR-96-5p 5 FOX04 %54 i 5 58748
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2.6 FOXO04 i3 k%% % miR-96-5p T RiEX 5 HEiE S
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96-5p+pcDNAZH (1=15.949,P<0. 05) , 7% W3 4 it 5% Y 1k,
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